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IMOSICHIOBAJIBHA 3AITUCKA
Mema 6a3060i 3acanvHoi cepeOHboi oceimu: PO3BUTOK Ta  COLIai3allis
0COOUCTOCTI Y4HIB, (HOPMYyBaHHsS iXHBOI HAIIOHAJIBHOI CaMOCBIJIOMOCTI, 3arajibHoi
KYJbTYpH, CBITOIVISIAHUX OPIEHTHPIB, €KOJOTTYHOTO CTHJII0 MUCJICHHS 1 TOBEIHKH,
TBOPYMX 3I0HOCTEH, JOCHITHUIIPKMX HAaBUYOK 1 HABUYOK JKUTTE€3A0E3MCUCHHS,
3JIaTHOCTI JI0 CAMOPO3BUTKY Ta CAMOHABYAHHS B YMOBAaX TJI00AbHUX 3MiH 1 BUKJIUKIB.

BumyckHUK OCHOBHOI MIKOJIM — II€ MAaTpioT YKpaiHu, SKUM 3HA€ 1i 1CTOPIIO;
HOCIH YKpaiHCBKOi KyJIbTYpH, SIKHU TIOBa)KA€ KyJIbTYPY IHIIUX HAPOJIB; KOMIIETEHTHUN
MOBEIIb, 10 BUIHHO CHlJ’II(y€TI>C$I JIEP’)KaBHOIO MOBOIO, BOJIOZIE TAKOX PITHOIO (y pasi
BiJIMIHHOCT1) ¥ OJTHIEIO YM KIJTbKOMa 1IHO36MHUMHU MOBaMH, Ma€ OaxaHHS 1 31aTHICTH JI0
CaMOOCBITH, BUSBIISIE aKTHBHICTh 1 BIAMOBIATBHICT Y TPOMAACHKOMY W OCOOMCTOMY
KUTTI, 3JaTHUA [0 MIANPUEMIMBOCTI Ta 1HIMIATUBHOCTI, MAa€ YSBJICHHS TMPO
CBITOOYJIOBY, OEpEKHO CTaBUTHCA 1O MPUPOJU, OE3MEYHO M JAOLUIBHO BUKOPUCTOBYE
JTOCSTHEHHS HayKH 1 TEXHIKHU, JOTPUMYETHCS 30POBOTO CIIOCOOY JKUTTH.

[IpoBimHuM  3aco0oM  peamizamii BKa3aHOi METH €  3alpOBaKEHHS
KOMIIETEHTHICHOTO MiJX0AY Y HaBUaJbHO-BUXOBHMMMI TIpolleC 3arajbHOOCBITHHOT
HIKOJIA TUISIXOM (DOPMYBaHHS MPEIMETHUX 1 KIIIOYOBUX KOMIIETEHTHOCTEH.

Kypc maTemaTuku OCHOBHOI MIKOJIM JIOTIYHO MPOJIOBXKYE peati3allilo 3aB/aHb
MaTeMaTU4YHOI OCBITH YYHIB, pO3MOYaTy B IMIOYATKOBUX KjacaX, PO3MIMPIOIOYN 1
JIOTIOBHIOIOYHM 111 3aBJIaHHS BIAMOBIIHO JO BIKOBUX 1 IMi3HaBaJbHUX MOMXJIHBOCTEH
mKoJsipiB. B ocHOBY moOy1oBM 3MICTY Ta Oprasi3allii mporecy HaBYaHHS MaTEMaTHUKH
MOKJIAJICHO KOMHEeMeHMHICHUU nioxio, BIAMOBIAHO A0 SKOTO KIHIICBUM PE3yJIbTaTOM
HAaBYaHHs OpeaMera € cQOopMOBaHI NEBHI KOMIIETEHTHOCTI, SIK 3JaTHOCTI YYHS
3aCTOCOBYBaTH CBOi 3HAHHS B HABYAIBHUX 1 pealbHUX IKUTTEBUX CHUTYaIlisX,
MOBHOIIIHHO OpaTy y4yacTh B UTTI CYCHUJIbCTBA, HECTH BIAMOBIJANBHICTH 3a CBOI Jii.
HaBuanHs MaTeMaTWKH B OCHOBHIM MIKOJI mnependadae (OpMyBaHHS TNPEIMETHOI
MaTEeMaTUYHOI KOMIETEHTHOCTI, CYTHICHUH ONUC SKOi MOAAHO y po3auil «OdvikyBaH1
pe3yNbTaTH HABYAJIbHO-MI3HABAJIBHOT JISTIBHOCTI» Ii€l  mporpamu. DopMmyBaHHS
3a3HAYEHOI KOMIIETEHTHOCTI MIAMOPSIKOBYEThCS —peali3allii 3araJbHUX 3aBJaHb
IIKUJIBHOT MaTEMaTUYHOI OCBITH. /[0 HUX HaleKaTh:

e (opmyBaHHS cmagleHHs 10 MaTeMaTHUKA SK HEBII €MHOI CKJIaJ0BOi
3arajabHOI KyJbTYpPH JIFOAMHHN, HEOOX1THOT YMOBH 11 MIOBHOIIIHHOTO JKUTTS B Cy4acCHOMY
CYCIUIbCTBI HA OCHOBI O3HAHOMJICHHS 3 1leIMH 1 METOJAaMH MaTeMaTHUKH SIK



YHIBEpCAJIbHOI MOBH HAayKH 1 TEXHIKH, e(peKTHMBHOTO 3aco0y MOJEIIOBaHHS 1
JOCTIKEHHS TIPOIECIB 1 SIBUI] HABKOJIMIIIHBOTO CBITY;

® 3a0€3MEUYCHHA 080J00iHHA MAaTeMAaTUYHOIO MOBOIO, PO3YMIHHS HHUMHU
MaTeMaTUYHOI CHMBOJIIKH, MaTeMaTUYHHX (OPMYJ 1 MOJENCH sSK TaKuX, IO JTAl0Th
3MOTYy OMHMCYBAaTH 3arajibHi1 BJACTUBOCTI 00’ €KTIB, MPOIIECIB Ta SBUIII;

e (dopmyBaHHS  30amHocmi  JOTIYHO  OOTPYHTOBYBAaTHM Ta  JOBOJUTHU
MaTeMaTU4yHI TBEP/KEHHS, 3aCTOCOBYBAaTHM MAaTeMaTHYHI METOAM Yy  MpoIleci
pO3B’s3yBaHHS HABYAIBHMX 1 MPAKTUYHHUX 3a7a4, BUKOPUCTOBYBATH MaTEeMaTHYHI
3HAHHS 1 BMIHHS ITi]T YaC BUBYCHHS 1HIITUX HaBYAJIBHUX TPEIMETIB;

® DO3BUTOK yMiHb TIPAIIOBATH 3 MMiJPYYHUKOM, OIPAIbOBYBATH MaTeMaTHUHI
TEeKCTH, IIyKaTH 1 BUKOPHCTOBYBATH JOJATKOBY HaBUYajibHY 1H(QOpPMAIIiI0, KPUTHYHO
omiHoBaTH 3700yTy 1HGOpMaIiI0 Ta 1 JDKepena, BHOKPEMIIIOBAaTH T'OJIOBHE,
aHami3yBaTH, pOOWUTH BHUCHOBKHM, BHUKOPHCTOBYBAaTH OTpUMaHy iH(opmMmalio B
0COOHMCTOMY KUTTI;

e (bopMyBaHHSI 30amHocmi OIIIHIOBATU TMPABWIBHICTH 1 palllOHATBHICTh
pO3B’s3yBaHHS MaTeMaTHYHHUX 3a7ad, OOIPYHTOBYBAaTH TBEP/KCHHS, IpPUIAMATH
pillIeHHS] B YMOBaX HEMOBHO1, HA/UTUIIIKOBO1, TOYHOI Ta MIMOBIPHICHOI 1H(pOpMAITii.

Kpim 1mux 3arajqpbHUX OCBITHIX 3aBJaHb B OCHOBHIM IIKOJII peali3yrOThCs TakKi
crienudivgHi 11 JAaHOTO €Tany HaBYaHHS MaTEMaTUKH OCBITHI 3aB/IaHHS:

® DpO3MIMPEHHS 3HaHb NPO YHUCIO (Bil HATypaJlbHUX YHCEN 0 MINCHHX),
(dbopMyBaHHS KYJIBTYPH YCHUX, MTUCBMOBUX, IHCTPYMEHTAIBHUX OOUNCIICHB;

e (dopMyBaHHS CUCTEMHU (PYHKI[IOHAIBHUX MOHATb, YMiIHb BUKOPHUCTOBYBATHU
byHkuii Ta iX rpadiku IS XapaKTEePUCTUKHU 3aJIEKHOCTEH MIXK BEIMYMHAMH, OMHUCY
SIBUIII 1 TIPOIIECIB;

e 3a0e3MeueHHs OBOJIOJIHHSA  YYHSMHU MOBOIO  aireOpu, YMIHHSAMHU
3MIACHIOBATH  TEPETBOPEHHS  aireOpaidyHMX BUpPA3iB, pO3B’SI3yBaTH PIBHAHHI,
HEPIBHOCTI Ta iX CHCTEMH, MOJCIIOBATH 3a JOMOMOTOI PIBHSHb peajibHI CHUTYaIlli,
MOSICHIOBATH 3700yT1 pe3yJIbTaTH;

e 3a0e3MeUeHHs OBOJIOAIHHS MOBOIO TE€OMETpii, PO3BUTOK iX MPOCTOPOBHX
ySIBJIEHb 1 YSBH, YMIHb BUKOHYBaTH OCHOBHI T€OMETPUYHI MOOYJOBH 3a JOTIOMOTOIO
r€OMETPUYHUX 1HCTPYMEHTIB (JIIHIAKU 3 MOJIIKaMHU, TPAHCIIOPTUPA, KOCHHIIS, HUPKYJIS
1 JTIHIHAKK);

e (GopMyBaHHS 3HaHb PO T€OMETPUUHI (PIrypH HA IUIOIIMHI, X BIACTUBOCTI, a
TaK0X YMiHb 3aCTOCOBYBATH 37100yTl 3HaHHS y HABYAJIBHUX 1 )KUTTEBUX CUTYaLlIfAX;

e (opMyBaHHS YSBJICHHS MPO HANUMPOCTIII T€OMETPUYHI (Pirypu B mpocTopi
Ta iX BJIACTUBOCTI, @ TAKOXX MEPBHUHHUX YMIHb 3aCTOCOBYBATH iX y HaBYAJIbHHUX 1
KUTTEBUX CUTYAIISX;

e O3HallOMJIGHHS 31 crmoco0aMH 1 METOJaMU MaTeMaTUYHHUX JIOBEJEHb,
dbopMyBaHHS YMiHb 1X TPAKTUYHOTO BUKOPUCTAHHS;

e (hopMyBaHHS 3HaHb PO OCHOBHI T€OMETPUYHI BETMYMHH (JIOBXKUHY, ILIOIIY,
00’eM, Mipy KyTa), PO CIIOCOOH iX BUMIpIOBaHHS ¥ OOYUCIICHHS JJIS IUIAHIMETPUIHMX 1



HaWMPOCTIMIUX CTEPEOMETPUYHUX (Iryp, a TaKoK YMIHHS 3aCTOCOBYBaTH 3700yTi
3HAHHS Y HABYAIBHUX 1 )KUTTEBUX CUTYaILIIsIX;

® BUBUCHHA T'€OMETPUYHUX IIEPETBOPCHH IUIONMIMHM Ta 11X HAWMPOCTIIIAX
BJIACTUBOCTEH, a TakKoX PO3BUTOK B YYHIB (QYHKIIOHAIBHUX YSBJICHb Ha
TCOMETPUYHOMY 3MICTI;

Kpim TOro, HaByaHHs MaTeMaTUKX Ma€ 3pOOUTH TIEBHUN BHECOK Yy (pOpMyBaHHs
KJIFOYOBUX KOMIIETEHTHOCTEM.

Kirouosi Komnonentu
KOMIIETEHTHOCTI

1 CuinkyBaHHA Yminna: ctaBuTH 3anMTaHHg 1 pO3Mi3HABATH
nep:kaBHoIO (i pitHOIO | TPOOIIEMY; MIpKYBaTH, POOUTH BUCHOBKH Ha OCHOBI
—y pasi iH(popmartii, momanoi B pizHUX Gopmax (y TaOIHIsaX,

BiIMiHHOCTI) MOBaMu | miarpamax, Ha rpadikax); po3yMiTH, MOSCHIOBATH 1
NEePETBOPIOBATH TEKCTH MaTEMAaTUYHUX 3aAa4 (YCHO 1
MMCHMOBO), TPAMOTHO BUCJIOBIIOBATUCS P1HOIO
MOBOIO; JIOPEYHO Ta KOPEKTHO B)KUBATH B MOBJICHHI1
MaTeMaTU4YHY TEPMiHOJIOT1I0, YITKO, TAKOHIYHO Ta
3p03yMiIo (POpMYIIIOBATH AYMKY, apTyMEHTYBATH,
JIOBOJIUTH MIPABUIIBHICTH TBEP/XKEHb; MIOMTOBHIOBATH
CBIii CJIOBHUKOBHUH 3arac.

Cmaegnenna: po3yMiHHS BOKJIUBOCTI YITKUX Ta
JaKOHIYHUX (POPMYITIOBAHb.

Haeuanwvni pecypcu: 03Ha4eHHS TIOHSTD,
(bopMyITIOBaHHSI BIIACTUBOCTEH, JOBEICHHS TEOPEM

2 CninkyBaHHA Yminna: cninkyBaTucs 1H03eMHOIO MOBOIO 3
iHO3eMHUMH MOBaAMH | BUKOPHUCTAHHSM YHCJIIBHUKIB, MATEMAaTUIHUX MTOHSTH 1
HalyXKUBAHIIINX TEPMiHIB; CTABUTH 3alIUTAHHS,
dbopmyaroBaTH IpodJIeMy; 31CTaBISITH MaTeMaTHIHUI
TEPMiH UM OyKBEHE MO3HAYCHHS 3 KO0 MOXOXKEHHSIM
3 IHO36MHO1 MOBH, ITPaBUJILHO BUKOPUCTOBYBATH
MaTEeMaTU4H1 TEPMIHU B TIOBCSKJIEHHOMY JKUTTI.
Cmaegnenns: yCBiIOMJICHHS BaXJIMBOCTI BUBYCHHS
1HO3EMHHUX MOB JIJIs1 PO3YMIHHSI MaTEMaTUYHHUX
TEPMIHIB Ta MMO3HAYEHB, NOIITYKY 1H(hOpMAIIii B
IHIITOMOBHHUX JDKEpeIax.

Haguanwni pecypcu: TeKCTH 1HO3€MHOIO MOBOIO 3
BUKOPUCTAHHSM CTaTUCTUYHUX JAHUX, MATEMATHYHUX
TEPMiHIB

3 MaremaTuyHa Yminna: onepyBatu uncioBoto iHpopmariiero,




KOMIIETEHTHICTH

r€OMETPUYHUMU 00’ €KTaMU Ha TUJIOLIMHI Ta B
IIPOCTOPI; BCTAHOBJIIOBATH BIIHOIICHHS M1
peanbHUMH 00’ €KTaMU HAaBKOJIMIITHBOT TIHCHOCTI
(MpUPOIHUMHU, KYJIBTYPHUMH, TEXHIYHUMH TOIIO);
PO3B’s3yBaTH 3aja4i, 30KpeMa MPAKTUIHOTO 3MICTY;
OyayBaTH 1 TOCTIKYBAaTH HAUIPOCTIII MaTeMaTHYIHI
MOJIeJI1 pealbHuX 00'€KTIB, IIPOIECIB 1 SBUIII,
IHTEpIIPETYBATU Ta OLIHIOBATH PE3yJIbTAaTH;
IIPOTHO3yBAaTH B KOHTEKCTI HABYAJILHUX Ta
NMPAKTUYHUX 33/1a4; BUKOPHUCTOBYBATH MaTEMaTHIH1
METOJIH Y )KHUTTEBHX CUTYaITisX.

Cmaegnenns: yCBIIOMJIICHHS 3HAYEHHSI MAaTEMATUKH
JUTSI TIOBHOIIIHHOTO UTTSI B Cy4aCHOMY CYCILUIBCTBI,
PO3BUTKY TEXHOJIOTTYHOTO, EKOHOMIYHOTO 1
000POHHOTO MOTEHITIATY Jep>KaBH, YCIIIITHOTO
BHUBYEHHS 1HIINX JUCIIUILIIH.

Haeuanwhi pecypcu: po3B'ss3yBaHHS MaTEMaTHIHUX
3a/1a4, 30KpeMa TaKuX, 1110 MOJICTIOI0Th peabHi
KUTTEB1 CUTYyaIlil

OcHoBHi
KOMIIETEHTHOCTI Y
NMPUPOTHUYHX
HAYKaX i TEXHOJIOTisIX

Yminna: posniznaBatu npooIemMu, 10 BUHUKAIOTH Y
JOBKIJIJI1 1 SIK1 MOKHA PO3B’s3aTH 3ac00aMu
MaTeMaTuKu; Oy yBaTu Ta JOCIIIKyBaTH
MaTeMaTU4H1 MOJIel IPUPOAHUX SBHIIL 1 TPOLIECIB.
Cmaenenns: yCBIJIOMIICHHS BaXKJIMBOCTI MAaTEMaTUKHU
SIK YHIBEPCAJIbHOI MOBH HayKH, TEXHIKH Ta
TEXHOJIOT1H.

Haeuanwvni pecypcu: cknananus rpadikiB Ta aiarpam,
AK1 UTFOCTPYIOTh (DYHKITIOHATBHI 3aJI€KHOCTI
PE3yNbTaTIB BILTUBY JIFOACHKOT AISUIBHOCTI HA IPUPOY

Indopmaniiino-
uudposa
KOMIIeTEHTHICThH

Yminna: ctpykrypyBatH 1aHi; IATH 32 AITOPUTMOM
Ta CKJIaJaTH alTOPUTMU; BU3HAYATH JIOCTATHICTh
JaHUX IS pO3B’sI3aHHA 33/1a4l; BAKOPUCTOBYBATH
Pi3HI 3HAKOB1 CUCTEMH; 3HAXOUTH 1H(HOPMAITiIo Ta
OLIIHIOBATH 1i TOCTOBIPHICTH; TOBOJUTH ICTUHHICTD
TBEPKCHbD.

Cmaenennsa: KpUTUIHE OCMUCIIEHHS 1HpOpMaIlii Ta
JoKepe 11 OTpuMaHHs; yeBiioMIieHHs BaxiauBocTI IKT
TSl €PEKTUBHOTO PO3B’I3yBaHHS MaTEeMaTHIHUX
3aad.

Haeuanwni pecypcu: Bizyaiizalis JaHuX, 100y10Ba
rpadikiB Ta Jgiarpam 3a JIOIMOMOTOI0 IIPOrpaMHUX




3ac001B

YMiHHA BUHTHCH
BIIPO/IOBIK KUTTS

Yminna: Bu3Hauatu MeTy HaBYaJIbHOI JTiSTTBHOCTI,
B1I0MpaTH 1 3aCTOCOBYBATH MOTPIOH1 3HAHHS Ta
CIIOCOOH HISUILHOCTI JJIs1 JOCATHEHHS 11€1 METH;
OpraHi3OBYBaTHU Ta IUIAHYBATH CBOIO HABYAJIbHY
TUSTTbHICTB; MOJETIOBATH BJIACHY OCBITHIO TPAEKTOPIIO,
aHaI3yBaTH, KOHTPOJIIOBATH, KOPUTYBATH Ta
OITIHIOBATH PE3YIbTATH CBOEI HABYAIBHOI JiSIILHOCTI;
JIOBOJIUTH TIPABUIIBHICTh BIACHOTO CY/IKEHHS a00
BU3HABATH TTOMIJIKOBICTb.

Cmaenenna: yCBIIOMJICHHS BJIACHUX OCBITHIX MOTPEO
Ta I[IHHOCT1 HOBUX 3HaHb 1 BMiHb; 3aI[IKABJICHICTb Y
Mi3HAHHI CBITY; pO3YMIHHS BaKJIMBOCTI BUUTHUCS
BITPOJIOBXK >KUTTSI; MPAarHEHHs J10 BIOCKOHATICHHS
PEe3yJbTaTIB CBOET MISITBHOCTI.

Haeuanwvni pecypcu: MoJIeIIOBaHHS BJACHOT OCBITHBOT
TpaeKTopii

InigiaTuBHICTE i
MiNPUEMIIMBICTD

Yminna: renepyBaTu HOBI 171€1, BUPIIIYBAaTH KUTTEBI
npo0sieMH, aHaJi3yBaTH, MPOTPO3yBaTH, YXBAIIOBATH
ONTHMAJIbHI PIIIEHHS; BUKOPUCTOBYBATH KpUTEPIiT
PaIioOHAIBHOCTI, TPAKTUIHOCTI, €(HEKTUBHOCTI Ta
TOYHOCTI, 3 METOI0 BUOOPY HAWKPAIIOTO PIIEHHS;
apryMEHTYBaTH Ta 3aXHINATH CBOIO MO3HIIIIO,
JTUCKYTYBaTH; BUKOPUCTOBYBATH Pi3HI CTpaTerii,
IIYKarO4Y1 ONTUMAJIbHUX CIOCOO1B PO3B’ I3aHHS
KUTTEBOTO 3aBJIaHHS.

Cmaenennsa: 1HIIATUBHICTD, BIANIOBIAAIBHICTD,
YIEBHEHICTh y c001; MEPEKOHAHICTh, 110 YCITIX
KOMaH/I1 — 11€ ¥ 0COOMCTHUH yCIiX; MO3UTUBHE
OIIIHIOBAHHSI Ta MIATPUMKA KOHCTPYKTUBHUX 1/I€H
HIITHX.

Haesuanwvni pecypcu: 3anadi mianpueMHAIIBKOTO
3MICTy (omTHMi3alliifHi 3a1a41)

CouiaabHa i
rpoMaasiHCbKa
KOMIIeTeHTHOCTI

Yminna: BUCIOBIIOBATH BIACHY TyMKY, CIIyXaTH 1
YyTH IHIUX, OI[IHIOBATH apTyMEHTH Ta 3MIHIOBATH
JTYMKYy Ha OCHOBI JJOKa3iB; apTyMEHTYBATH Ta
BIJICTOIOBATH CBOIO MO3HUIIIIO; YXBaIOBATH
apryMEHTOBaH1 PIICHHS B )KUTTEBUX CUTYaIlIsX;
CIIBIIPAIIOBAaTH B KOMaH/1, BUJLISATA Ta BAKOHYBAaTH
BJIACHY POJIb B KOMaH/IHIM poOOTI; aHaIi3yBaTH BIACHY




€KOHOMIYHY CHUTYaIlil0, POJUHHUMN OFOKET,
KOPHUCTYIOUHUCh MATEMATHYHUMH METOJaMU;
OpIEHTYBATHUCS B IUPOKOMY KOJI1 TIOCTYT 1 TOBApiB Ha
OCHOBI UITKMX KPUTEPIiB, pOOUTH CIIOKUBYHI BHOID,
CIIMPAIOYHCh, 30KpEeMa, 1 Ha MaTEMAaTHYHI JIaHi.
Cmaenenna: omayIuBICTh 1 MOMIPKOBAHICTD; PIBHE
CTaBJICHHS IO 1HIINX HE3aJICKHO BIJI CTATKIB,
COLAJILHOTO MOXOKCHHS; BIIIOBIIAILHICTD 3a
CIUJIbHY CITPaBY; HAJIAIITOBAHICTh Ha JIOT1YHE
OOrpyHTYBaHHSI MO3UIIIT O€3 EPEeIYaCHOTO EPEXOIY
JI0 BUCHOBKIB; IOBara Jio IpaB JIFOJJUHU, aKTHBHA
MO3HUIIIS 11010 OOPOTHOU 13 TUCKPUMIHAIIIEIO.
Haeuanwvni pecypcu: 3a1adi coIiaJbHOTO 3MICTY

Ooi3HaHicTh i
CAMOBMPAKEHHSA Y

cepi KyabTYPH

Yminna: 3aivicHroBaT HEOOX1H1 PO3PAXYHKHU IS
BCTAHOBJICHHS TIPOIIOPIIii, BIATBOPEHHS MEPCIEKTUBH,
CTBOPEHHSI 00’ €MHO-ITPOCTOPOBUX KOMITO3HIIIi;
YHAOUYHIOBAaTH MaTeMaTU4HI MO/JIeN1, 300paxaTu
dbirypu, rpadiku, pUCYHKH, CXEMHU, Jiarpamu.
Cmaegnenna: yCBIIOMJICHHS B3a€EMO3B’ SI3KY
MaTEMaTUKH Ta KyJbTypU Ha IPUKIAAAX 3
apXITEKTYpH, )KUBOIUCY, My3UKH Ta 1H.; PO3YMIHHS
BaYKJIMBOCT1 BHECKY MAaTEMATHUKIB y 3arajJlbHOCBITOBY
KYJIbTYpY.

Haeuanwvni pecypcu: MmaTeMaTU4dHi MOJIEJ1 B PI3HUX
BHJIaX MHUCTEITBA

10

ExoJioriuna
TPaMOTHICTH i
310pOBe JKUTTH

Yminna: ananizyBaTu 1 KpUTUYHO OIIHIOBATH
COIllaJIbHO-€KOHOMIYHI MO/I1i B Iep>KaBi HA OCHOBI
CTaTUCTUYHUX JaHUX; BpPaXOBYBaTH MIPABOBI, €THYHI,
€KOJIOT14HI 1 COIliabH1 HACIIIKH PIllICHb;
pO3IMi3HABATH, SIK IHTEPIPETallii pe3yabTaTiB
BUPIIICHHS IPOOJIEM MOXKYTh OyTH BUKOPUCTAH1 IS
MaHIITyJTFOBaHHS.

Cmaegnenna: yCBIIOMJICHHS B3a€EMO3B’ SI3KY
MaTEMaTHUKH Ta €KOJIOTii Ha OCHOBI CTATUCTUYHHUX
JaHKUX; OIIIaJHE Ta OepeKIIMBE BIAHOIICHHS 10
MPUPOJIHIX PECYPCIB, YUCTOTH JTOBKIIIJIS Ta
JOTPUMAHHS CaHITAPHUX HOPM NOOYTY; pPO3IIIS
MOPIBHSUTHHOI XapaKTEPUCTHKH III0JI0 BUOOPY
3JI0POBOTO CITOCOOY JKHUTTSI; BjacHa JTyMKa Ta MO3HUIIis
710 3JI0B)KMBAHb AJIKOTOJIF0, HIKOTUHY TOIIIO.
Haesuanwvni pecypcu: HaByanbH1 NPOEKTH, 3a/1a4l




COITlaJIbHO-€KOHOMIYHOT'0, €KOJIOTTYHOTO 3MICTY;
3a/1ayi, SIKi CIIPUSIOTH YCB1IOMJICHHIO IIIHHOCTI
3JI0POBOTO CIIOCOOY KUTTS

Taki KJIIOYOBI KOMIIETEHTHOCTI, SK BMIHHS BYHMTHCS, IHIIIATHUBHICTH 1
M1PUEMITUBICT, €KOJIOT1YHA TPAMOTHICTH 1 3I0POBUM CMOCIO >KUTTS, COLllaJibHA Ta
IrpOMAJISHChKa KOMIIETEHTHOCTI MOXYTh (opMyBaTucs Bifpa3dy 3acobamu ycix
HaBYAJILHUX TpeaMeTiB. BuokpeMiieHHs B HaBYaJIbHUX IporpamMax TaKUX HACKPI3HUX
JHINA KJIIOYOBHX KOMIETeHTHocTel sk «EkoJioriyna 0e3meka il cTajJuii po3BUTOK,
«['pomagsincbka BiANOBIAAJBHICTHY, «310poB’a i 0e3neka», «IlinmpuemiuBicTs i
¢inancoBa rpaMoOTHiCTB» chopsiMoBaHe Ha (opMyBaHHS B YYHIB 3JaTHOCTI
3aCTOCOBYBATH 3HAHHS W YMIHHA Y pE€abHUX JKUTTEBUX CUTYAIIIsX.

Hackpi3Hi JiHii Ta ix peasizauis

Hackpi3ui miHii € 3aco0oM i1HTerpaiii KIIOYOBUX 1 3araJbHONPEAMETHUX
KOMIIETEHTHOCTEH, HABUAJIBHUX NPEIMETIB Ta MPEAMETHUX IMKIIB; iX HEOOXiTHO
BpPaxoBYBaTH Mpu (HOPMYBaHHI MIKITHHOTO CEPEIOBUIIIA.

Hackpizni JiHil € collaJbHO 3HAYUMHUMHU HAANPEAMETHUMH TEeMaMu, sKi
J0noMararoTh (POpMyBaHHIO B YUHIB YSBJICHb PO CYCIUIBCTBO B I[IJIOMY, PO3BUBAIOTh
3JIaTHICTh 3aCTOCOBYBAaTH OTPUMAaHI 3HAHHS y PI3HUX CUTYyallIsIX.

Hapuanns 3a HaCKpi3HUMH JIIHISIMU peaji3ye€ThCsl HacCaMIIEpe 1 uepes:

OpeaHiz3ayilo HABYANbHO20 cepedoguuia — 3MICT Ta IIII HACKPI3HUX TEeM
BpPaxOBYIOThCSl MpH (POpMyBaHH1 JYXOBHOT'O, COIIaJbHOTO 1 (DI3UYHOTO CEepeOBUIIA
HABYaHHS;

Has4anbHi npeomemu — BUXOJSYM 13 HACKPI3HUX TEM IMPU BUBUYEHHI MIPEIMETa
MPOBOJISATHCA BIJMOBIHI TPAKTOBKH, MPUKIAIMA 1 METOAU HABYAHHS, PEaTi3yIOThCA
HaJIIPEAMETHI, MIKKIIACOBI Ta 3arajJbHOIIKUIBHI TPOSKTH. PosIb HaBYaIBbHUX MIPEIMETIB
Ipy HABYaHHI 3a HACKPI3HUMHU TEMaMH pi3Ha 1 3aJICKHUTh BiJ IIJIEH 1 3MICTy
HABYAJIBHOTO TIPEJMETA Ta Bi TOTO, HACKUTLKH TICHO TOM M IHIMUN MPEAMETHUHN UK
OB’ 13aHUH 13 KOHKPETHOIO HACKPI3HOIO TEMOIO;

npeomemu 3a 8UOOPOM,

PpoOOmMy 8 NpOeKmax;

NO3AaKIACHY HABYATLHY pobomy i pobomy 2ypmKia.

KopoTka xapakTepucTUKAa HACKPIZHUX JIiHIN

1. Hackpizna ninia «Ekonociuna 6e3neka it cmanuil po3éumor» CrpsiMOBaHa
Ha (OpMYyBaHHS B Y4YHIB COIIQJIbHOI aKTHMBHOCTI, BIAMOBIAAJBHOCTI Ta €KOJOTIYHOI
CBIJTOMOCTi, TOTOBHOCTI OpaTy y4acTh y BHpINIECHHI MHUTAaHb 30€PEKEHHS JOBKULIS 1
PO3BUTKY CYCHUIbCTBA, YCBIIOMJIEHHSI Ba)XXJIMBOCTI CTajOro PO3BUTKY Ui MalOyTHIX
MTOKOJTiHb.



[IpoGiemaTuka HackpizHoi diHIT «Ekonoriyna 6e3rneka Ta CTaauil pO3BUTOK
peani3yeThbesi B Kypcl MaTeMaTHKH, HacaMIiepei, Yepe3 3aBJaHHs 3 peajJbHUMU JTaHUMHU
PO BUKOPUCTAHHS MIPUPOJIHUX PECYPCIB, iX 30€pPEIKECHHSI Ta MPUMHOKEHHS. AHATI3 1TUX
JTaHUX CIHPHSE PO3BUTKY OEPEKIMBOTO CTABJICHHS JO HABKOJHUIITHHOTO CEPEOBHIIA,
eKoJsiorii, (OPMYBaHHIO KPUTUYHOTO MHCIICHHS, BMIHHS BHpINIyBaTH MPOOJIEMH,
KPUTUYHO OIIHIOBATH MEPCTIICKTUBH PO3BUTKY HABKOJIMIIIHBOTO CEPEIOBHUIIA 1 JIFOAMHH.
MoxnuBl ypokd Ha BiIKpUTOMY HOBITpl. [lpu po3risal 1ie€i JiHIT BaXXJIMBE MiCIE
3aiiMaloTh B1JICOTKOBI OOUMCIICHHSI, QYHKIII1, €JIEMEHTH CTAaTUCTHUKHU.

2. Peanizaniis Hackpi3HOi JiHIT «J pomadanceka 8ionosioaibHicmpy CIpUSTUME
(OopMyBaHHIO BINOBIIAJILHOTO WIEHA TPOMAJIM 1 CyCHUIbCTBA, IO PO3YyMI€ MPUHIUIIN 1
MeXaHI3MH (YHKIIOHYBaHHS CycniuibcTBa. Ll Hackpi3Ha JiHIS OCBOIOETHCS B
OCHOBHOMY 4epe3 KOJEKTHUBHY ISUIbHICTh (JOCHIIHUIIBKI pOOOTH, POOOTH B Tpyri,
MPOEKTH TOWIO), KA TMOEJHYE MATEMATHKy 3 IHIIMMU HABYAIbHUMHU TpEeIMETaMH 1
pPO3BHUBAE B YYHIB TOTOBHICTH [I0 CIIBIpaIli, TOJEPAHTHICTh IIOAO PIZHOMAHITHUX
Croco0i1B AiSTILHOCTI 1 TyMOK.

HaBuanHs MaTeMaTWKH Ma€ BUKIMKATH B YUYHIB SIKOMOTa OlIbIIE€ MO3UTUBHUX
emoriii, a ii 3micT — OyTH HAIlIJICHUM HAa BUXOBAaHHS TMOPSAHOCTI, CTApPaHHOCTI,
CUCTEMATHYHOCTI, TOCIIJIOBHOCTI, MOCHMAIOYOCTI 1 decHocTi. Ilpukiam BuuTesA
MOKJIMKAHUW 3IrpaTd BaXJIUBY pojib Yy (OpMYBaHHI TOJICPAHTHOTO CTaBJICHHS 10
TOBAPHUIIIIB, HE3AJIC)KHO BiJl pIBHS HABUAJIBHUX JOCITHEHbB. 3 II€1 % HACKPIZHOIO JIHIEIO
MOB's13aH1, HATIPHUKIIAJ, TPOIICHTHI OOYMCIICHHS, €JICMEHTH CTATHCTHUKH, 110 TI03BOJISIOTH
YUHSIM 3p03yMITH 3HAYEHHS KUIbKICHUX MTOKA3HUKIB IIPHU XapaKTEPUCTHUIIl CYCILIbCTBA 1
HOr0 pO3BUTKY.

3. 3aBIaHHsIM HACKpPI3HOI JiHIT «300p0o8's i H6e3neka» € CTAaHOBJICHHS YUYHS SIK
EMOIIIHHO CTIMKOTO Yj€Ha CYCIIJIbCTBA, 3/IaTHOIO BECTH 3J0POBUU CMOCIO KHUTTS 1
dbopMyBaTH HaBKOJIO cebe Oe3MneuHe KUTTEBE CEPEIOBUIIIE.

Hackpizna ninig «3710poB's 1 6e3reka» B Kypcl MaTeMaTHKU peasli3y€eThes uepes
3aBJIaHHS 3 peaJbHUMU JAHUMH MPO OE3MEeKy 1 OXOPOHY 370pOB’s (TEKCTOBI 3aB/IaHHS,
MOB’5I3aHI 3 CEPENIOBUIIEM JOPOKHBOTO PyXy, PYXOM IMMIOXOIB 1 TPAaHCHOPTHUX
3ac00iB, BIJICOTKOBUMHU OOYHCICHHSAMH 1 TpadikaMu, IO CTOCYIOThCS UYMHHHKIB
pusuky). OcobnuBo BaxkiauBuil aHani3 npuuwH JTII, moB’s3aHuX 13 MEPEBUIICHHIM
mBUJIKOCTI. BapTo 3BepHyTH yBary Ha mpoOjeMu, MOB’s3aH1 13 pU3UKAMU JUIS JKUTTS 1
3I0pOB’S TpPHU BUBYEHHI OCHOB MaTEMaTUYHOI CTaTHUCTHKU. BupimeHHs mnpooOiem,
3HAWIEHNUX 3 «ara-e(heKTOM» °, PO3IJIA] KPACUBHX T€OMETPUYHUX KOHCTPYKIIIH, HOIIYK
ONTHUMAJILHUX METO/IIB PO3B’A3YBAaHHS 3a7a4 TOIIO, 3aTHI BUKJIMKATH B YYHIB YUMAJO
pPaICHUX €MOITIM.

4. Hackpizna migis «Ilionpuemnusicme i ¢hinancosa zpamomuicmupy HalijieHa
Ha PO3BUTOK JIJEPCHKUX IHINIATUB, 3JAaTHICTH YCIIIIHO JISITH B TEXHOJOTIYHOMY
MIBUJKO3MIHHOMY  CEpEIOBHINI, 3a0€3Me4YeHHs]  Kpaloro pPO3yMIHHS  yYHIMH
MPAKTUYHUX aCTeKTiB ()IHAHCOBUX MUTaHb (3AIMCHEHHS 3a0I1a/HKeHb, 1HBECTYBaHHS,
3aI03WYCHHS, CTPaXyBaHHsI, KPEIUTYBaHHS TOIIIO).

2 Nip «ara-edyekToM» Ma€eTbCA Ha yBasi CrinbHe BUPILLEHHS 3aaadi 3 epekToM panToBOro 340ragy, «eBpUKMy».
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[ls wackpi3zHa JiHIA TOB's3aHa 3 PO3B'SI3yBAaHHSAM MPAKTUYHUX 3a/4ad 1070
IJJaHYBaHHS TOCTIOJAPCHKO1 MISUIBHOCTI Ta PEaIbHOI OIIIHKM BJIACHUX MOXJIMBOCTEH,
CKJIaJaHHs CIMEHHOTO OI0JKETYy, (OpMyBaHHS €KOHOMHOTO CTaBJIEHHS JI0 TPUPOIHHUX
pecypciB. BoHa peami3yeThes il 9ac BUBYEHHS BiJICOTKOBHUX OOYHCIICHB, PIBHSHb Ta
GyHKITIHN.

HeoOxigHoro  ymoBor  ¢GOpMyBaHHS KOMIETEHTHOCTCH €  isUIbHICHA
CIPSIMOBAHICTh HaBUAHHS, sIKa Miepeadavae MOCTIMHE BKIIOUEHHS YUHIB JI0 PI3HUX BU/IIB
MeJarorivio  JOIUILHOI aKTHMBHOI HaBYaJIbHO-ITI3HABAJIBHOI JIISNIBHOCTI, a TaKOX
MpaKTUYHA WOTO CHPSIMOBaHICTh. JIOIiIBHO, A€ 116 MOKJIMBO, HE JIMIIE TOKAa3yBaTH
BUHUKHEHHSI MAaT€MAaTHUYHOTO (PAaKTy 13 MPaKTUYHOI CUTYyallii, a ¥ UIIOCTpYBaTH HOro
3acTOoCyBaHHsA Ha  mnpaktumi. @DOopMyBaHHIO MaTeMaTHYHOI Ta  KIOYOBHUX
KOMIIETEHTHOCTEH CHpHsi€ BCTAHOBJICHHS Ta peai3allii y HaBYaHHI MaTeMaTUKH
MDKIPEJAMETHUX 1  BHYTPIIIHBONPEIMETHUX  3B’SI3KIB, a came: 3MICTOBO-
iHQopMaIitHUX,  ONepamiHO-IISUIBHICHUX 1  OpraHi3aliiHO-METOIUYHUX. Ix
BUKOPHUCTaHHS TOCHIIIOE TMI3HABAJIBHUMN 1HTEPEC YUHIB JI0 HABYAHHS 1 MIJBUIIYE PIBEHb
iXHBOT 3arajbHOi KyJbTypH, CTBOPIOE YMOBH JJIsi CHUCTEMAaTH3aIlil HaBYAJIBHOTO
Marepiary 1 (QopMyBaHHA HAyKOBOTO CBITOTJISAY. Y4HI HaOyBalOTh JIOCBITY
3aCTOCYBaHHS 3HAHb HA MPAKTHII Ta MIEPEHECEHHS iX B HOBI CUTYyaIlil.

BaxnuBy ponb y HaBYaHHI MaTEMaTUKH BIIIrpae CUCTEMATHYHE BUKOPUCTAHHS
ICTOPUYHOr0 MaTepiany, KUl M1JBULLY€E IHTEPEC 10 BUBYCHHSI MAaTEMATUKH, CTUMYJIIOE
HOTST A0 HAYKOBOi TBOPUYOCTI, MPOOYIKy€e KPUTHUHE CTaBICHHS 10 (DAKTIB, 1a€ YUHSIM
YSIBJIEHHSI IPO MaTEMATHUKY SIK HEBIJI'€MHY CKJIAaJIOBY 3arajibHOIIOJCHKOI KyiabTypu. Ha
JOXIJUIMBUX TIPUKJIAAaX CIIiJI TMOKa3yBaTH YYHSAM, SIK pPO3BUBAJIMCS MaTeMaTHYHI
MOHATTS 1 BITHOIIEHHSA, Teopii W Meromu. O3HallOMJICHHS YYHIB 3 IMEHaMHU Ta
OlorpadissMd BHJATHUX YYEHHUX, SKI CTBOPIOBAJIM MaTEMAaTHKYy, 30Kpe€Ma BHJIATHHUX
YKpPaiHCbKMX MAaTE€MAaTHKiB, CHPHUATUME HAI[IOHAIIbHOMY 1 MaTPIOTHYHOMY BUXOBAHHIO
IIKOJISIPIB.

XapakTepucTHKA HABYAJIBLHOI0 3MiCTYy i 0c00/1MBOCTEl HHOT0 peaJstizamii

3MICT MaTeMaTUYHOI OCBITH B OCHOBHINW IIKOJi CTPYKTYPYETHCS 32 TaKUMU
3MICTOBUMHM JHISIMU: YUCIA;, BUPA3U; PIBHAHHA | HepieHOCmI, (QYHKYIl, ceomempuyHi
Qicypu, ceomempuuni eenuuunu. KoxxHa 3 HUX PO3BUBAETHCA 3 ypaxXyBaHHSM 3aBJaHb
BUBYCHHS MaTEMAaTUKU Ha I[bOMY CTYIIEHI IIKUJILHOI OCBITH, B IKOMY BUOKPEMIIIOIOTHCS
JBa OCHOBHI ertanu: 5—6 kmacu 1 7-9 knacu. OCBITHI 3aBJaHHS Ha MEPIIOMY eTalll
peaizyroThCs Yy MPOIECl BUBYEHHS €IMHOTO KYpCy MaTeMaTHKU, Ha IPYyTrOMYy — JBOX
KypCIB: alnre0pu 1 reoMeTpii.

Kypc mamemamuku 5-6 knacie mnependavyae po3BUTOK, 30aradyeHHs 1
NOTJMOJICHHST 3HaHb YYHIB MPO 4YMcia 1 Jii HaJ HUMHU, YUCIOBI i OyKBEHI BHpa3H,
BEJTMYMHHU Ta 1X BUMIPIOBAHHS, PIBHSHHS, YMCJIOBI HEPIBHOCTI, a TaKOX YSABIICHb IPO
okpemi reomeTpuuHi (irypu Ha MmIommHI 1 B mpocTtopi. lloHsTiitHuii amapar,
O0YMCITIOBAIbHI AITOPUTMHU, TpadivyHl YMIHHS 1 HABUYKH, 1110 MArOTh OyTH chopMoBaHi
Ha IIHOMY €Tall BHWBYECHHS KYypCy, € THUM MiAIPYHTSAM, IO 3a0e3Medye YCITIHe
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BUBYCHHS B HACTYMHHMX KJacax ajareOpu 1 reoMerTpli, a TaKOX IHIIUX HaBYAIbHHUX
MIPEMETIB, JIe 3aCTOCOBYIOTHCA MaTeMaTH4YHI 3HAHHS.

OCHOBY KypCy CTaHOBHUTH PO3BUTOK TOHSATTS 4YHcClia Ta (OPMYBAHHS MIITHUX
OOYHMCITIOBATLHUX 1 TpaiyHUX HABUYOK. Y 5-6 Kiacax BiOYBA€ThCS MOCTYIIOBE
PO3IMIMPECHHS MHOXWHU HATYPAIbHUX YHCEI J0 MHOXHWHHM pAIllOHATbHUX YHCEeT
IIUIIXOM TIOCIIITOBHOTO BBEIEHHS JpOoOiB (3BUYAHUX 1 JECATKOBUX), a TaKOXK
BIJ'EMHUX 4HCEl pa3oM 13 (QOPMyBaHHAM KyJbTYpH YCHUX, IHCbMOBHX,
THCTPYMEHTAJIbHUX OOYHMCIIEHbD.

HaBuanpHuii Marepian, IO CTOCYEThCS BHpa3iB, BEIWYUH, pIBHSAHb 1
HEpIBHOCTEH, TreoMeTpuyHuX (Qiryp, Mae 3arajioM NpOINEAEBTUYHUN XapakTep.
O3HalloMJIEHHS 3 HUM TOTY€ YYHIB /IO CBIJJOMOTO CHCTEMHOI'O BMBUCHHS BIIMOBITHUX
TeM y Kypcax aiareOpu 1 reoMerpii. 30Kpema, y4HI MarTh JICTaTH YSIBICHHS PO
BUKOPHUCTaHHS OYKB I 3alKCy 3aKOHIB apUMETHUYHHX Aid, (PopMys, HaBUUTHCH
OOYMCITIOBATH 3HAYECHHS MPOCTUX OYKBEHHMX BHUPA3iB, CKIAJaTH 32 YMOBOIO 3ajaul i
PO3B’SA3yBaTH HECKJIA/IHI PIBHSHHS MEPIIOTO CTEIECHs CIIOYaTKy Ha OCHOBI 3aJIEKHOCTEH
MDK KOMIIOHEHTaMH apu(PMETUYHHX i, a 3roJIOM 13 BHUKOPHUCTAHHSIM OCHOBHHUX
BJIACTUBOCTEH PiBHSIHB. BakiinBe 3HaueHHS IS MATOTOBKU YUYHIB O CUCTEMATHYHOTO
BUBYCHHS anreOpu, reoMeTpii Ta I1HIMUX MPEAMETIB MAIOTh MOYATKOBI BIJJOMOCTI PO
METOJI KOOPAMHAT, K1 JIICTAIOTh Y4HI 5—6 KJ1aciB: 300paK€HHs YMCEI Ha KOOPIMHATHIN
NpsAMil, MPSIMOKYTHAa CHCTEMa KOOPAWMHAT Ha IUIONIMHI, BUKOHAHHS BIJIMOBIIHUX
mo0Oy10B, MOOY10Ba 1 aHaI3 OKpeMHX rpadikiB 3aJ1€KHOCTEH MK BEJIMUMHAMU.

[cToTHEe Miclle y BHUBYEHHI Kypcy 3ailMaloTh TEKCTOBI 3a/Jayl, OCHOBHUMU
GYHKUISIMU SIKUX € PO3BUTOK JIOTIYHOTO MHCIJICHHSI YYHIB Ta UTIOCTpaLlisd MPAKTHYHOIO
3aCTOCYBaHHSI MaTEeMaTUYHHUX 3HaHb. [lig yac po3B’s3yBaHHS TEKCTOBMX 3aJad Y4HI
TaKOX BUYaThbCSd BUKOPUCTOBYBATH MaTeMaTH4HI Mozeini. Po3B’s3yBaHHsS Takux 3amay
CYNPOBOJIKYE BUBYEHHS BCIX TEM, MIEpeI0aYCHHUX MTPOTPaMoro.

3MICT TeOMETPUYHOTO MaTepially BKIIOYAa€ TOYAaTKOBI BIJJOMOCTI  IPO
TIaHIMEeTpUYHI (BiIPI30K, MPOMiHb, MpsAMa, KYT, TPUKYTHHUK, TMPSIMOKYTHHK, KBaJparT,
KOJIO, KpyT) 1 cTepeoMeTpHuHi (MPSAMOKYTHUHN Mapaesnernines, Kyo, mipamiaa) ¢irypu.
VYyHi HaOyBarOTh HAaBHYOK BHMIPIOBAaHHS JIOBKHHH BiJIpi3Ka W TpagyCHOI MipH KyTa,
3HaXOJKEHHS mion] 1 o0 eMiB Aesikux (iryp, moOyaoBU reoMeTpuyHux ¢iryp 3a
JIOTIOMOTOI0 JIIHINKH, KOCHHIIS, TPAHCHOPTHUPA 1 UUPKYJs. PO3MUPIOIOTECS YSIBICHHS
VYHIB MPO BUMIPIOBaHHS TE€OMETPUYHUX BEJIMYMH Ha MPUKIALAX BHUMIPIOBAHHS 1
MOPIBHSHHS BIJIPI3KIB 1 KYTiB, MOOYIOBU BIJIPI3KIB JIaHOT JOBKHMHHU 1 KYTIB 13 3a/1aHOIO
IpaJlyCHOIO MIpOoI0, oOmnepyBaHHS ¢opMyJaMu TEpUMETpiB, IION] 1 00’eMiB
reOMETpUYHUX (PIryp — 3HAXOKEHHS HEBIIOMOTO KOMIIOHEHTa QOopMyiIH 3a
BifomuMu. [1oOy0Ba KyTa 3a JOMOMOTOIO0 TpaHCIIOPTHPa 200 KOCHUHIIA (IIPSMOTO KyTa),
npsMOi Ta BiJIpi3Ka 3a JIOMOMOTOI0 JIHIWKKM BHUKOPUCTOBYETHCS TPH TOOYAOBI
TPUKYTHUKIB, MPSIMOKYTHHUKIB, IEPIICHAUKYJISIPHUX 1 MMApATICIbHUX MPSIMUX.

BuBuenns reomerpuunnx (iryp mae mepeadadaTd BUKOPUCTAHHS HAOYHUX
UTFOCTpallii, MPUKIaAIB 13 JOBKULISA, )KUTTEBOTO JOCBIAY Y4YHIB, BUKOHAHHS ITOOYJIOB 1
COpHSITH BUPOOJEHHIO BMIiHb BUAUIATH (OPMY 1 pPO3MIpH SK OCHOBHI BIACTUBOCTI
reOMETpUYHUX (Iryp. 3aKkpilUIeHHS TMOHATh CYNPOBOKYETHCS iX KIACHU(DIKALIEO
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(KyTiB, TPUKYTHHUKIB, B3a€EMHOTI'O PO3MIIIEHHS NpsIMUX Ha IUIONIMHI). BractuBocTi
reoMeTpuYHUX (iryp cmoyaTky OOIPYHTOBYIOTHCS JOCIIAHO-1HAYKTUBHO, TIOTIM
3aCTOCOBYIOTHCS B KOHKPETHHX CHUTYallisiX, IO CIPHUS€ BUPOOJICHHIO B y4YHIB yMiHb
JI0Ka30BO MipKyBaTH.

OcHoBa iHTerpailii reOMETPUYIHOTO MaTepiaity 3 apupMeTHIHNM 1 anredpaivHuM
— UYHCIIOBI XapaKTepHUCTHKH (JOBXKHMHA, IUIOmA, O0’€M) TeOMETpHYHHX diryp.
VY3aranbHIOIOTHCS 3HAHHS YUHIB PO OJMHUII BUMIPIOBAHHS JOBXHUHHU, IUIOIIL, 00’ €My 1
BMIHHS TIE€PEXOJUTHU BIJ OJHUX OJWHHMIL JI0 IHIIMX, OCKUIBKM Il 3HAHHS 1 BMIHHS
BUKOPHCTOBYIOTHCS Y BHBYCHHI MPEAMETIB MPUPOTHUYOTO ITUKIY 1 B TPYIOBOMY
HaBYaHHI.

BaxnuBuMm € ¢opMyBaHHS B Y4HIB YMiHb MOJaBaTH JaHi y BUIJIAIAl TaOJIULb,
rpadikiB 1 giarpam pi3HUX THUITIB Ta HAa OCHOB1 iXHBOT'O aHaJi3y POOUTH BIAIMOBIJIHI
BHCHOBKH.

BuBuennss wmarematuku y 5-6 Kiacax 3IIHCHIOETbCS 3 TEPEBAXKAHHSIM
1HAYKTUBHUX MIPKYBaHb B OCHOBHOMY Ha HAOYHO-IHTYITUBHOMY DIBHI 13 3aJy4EHHSIM
MPAKTUYHOTO JOCBIYy Y4YHIB 1 MPUKIAIIB 13 JOBKULIA. BigOyBaeTbcs mMOCTYIOBe
301TBIIICHHST TEOPETHYHOTO MaTepialy, SIKHi BUMarae OOTpyHTYBaHHS TBEPKEHbB, IO
BHUBYAIOTHCS. Lle TOTye y4HIB 70 MIUPIIOrO BUKOPWUCTAHHS JEAYKTUBHUX METOJIB HA
HACTYITHOMY €TaIli BUBUCHHSI MAaTEMaTHKHU.

Y 7-9 knacax eusuaromscs 0éa Kypcu: anzeopa i zeomempis.

OCHOBHUMHU 3aBHAHHAMHU Kypcy aazeopu € GOpPMYBaHHS YMiHb BUKOHAHHS
TOTOKHUX TEPETBOPEHb IUIMX 1 JAPOOOBHX BHpa3iB, pO3B’A3yBaHHS PIBHIHb 1
HEPIBHOCTEH Ta iX CHCTEM, JOCTaTHIX JUIS CBIiJIOMOTO iX BHKOPHUCTAHHS y BHUBUYCHHI
MaTEMaTUKH 1 CYMIKHUX MPEIMETIB, a TAKOX JUIsl MPAKTUYHUX 3aCTOCYBaHb. Baxiuse
3aBJIaHHS TOJISTA€ B 3aJlyY€HH] YYHIB 10 BUKOPUCTAHHS PIBHSHB 1 q)yHKuu/I AK 3ac00iB
MaTEMaTUYHOTO MOJCIIIOBAHHS PEaJbHUX TMPOIECIB 1 SBUI, PO3B’SA3yBaHHS Ha IIii
OCHOB1 TPHUKJIAJHUX 3a7ad. Y TpoOIecl BHUBYEHHS KypCy IOCHIIOETHCS POJIb
OOTpYHTYBaHb MaTE€MaTUYHHX TBEPKEHb, IHIYKTUBHHUX 1 NETYKTUBHUX MIPKYBaHb,
dbopMyBaHHS PI3HOMAHITHUX AQJITOPUTMIB, IO MAa€ CHOPHUITH PO3BUTKY JIOTTYHOTO
MUCJICHHS 1 QITOPUTMIYHOI KYJIbTYPH IITKOJISIPIB.

Ha upoMy erami MIKIIbHOI MaTEMAaTHUYHOI OCBITM yYHI MOYHMHAIOTH
O3HAHOMIIIOBATUCA 3 JIMCHUMHU yuciaamu. Tak, 10 BIJOMHUX YYHSIM YMCJIOBUX MHOXKUH
J0JTy4a€eThCd MHOKUHA 1ppallioHaTbHUX YUCEN.

OCHOBY KypCy CTaHOBJIATH TEPETBOPEHHS palliOHAJBHUX Ta IppalioHaJIbHUX
BUpa3iB. BaxxnuBo 3abe3neunTy (popmMyBaHHS YMiHb HIKOJIIPIB BUKOHYBATH OCHOBHI
BUJIM TEPETBOPEHb TAaKUX BUPA3iB, L0 € MEPEAYMOBOIO MOAAIBIIOTO YCHIITHOTO
3aCBOEHHS KYpCy Ta BUKOPHMCTAaHHS MAaT€MaTUYHOTO arnapary MijJ 4yac BUBYEHHS 1HIIUX
HIKITBHUX TIPeAMETIB. PO3risgaeTbesi MOHATTS CTENEHS 3 IUIMM MOKAa3HUKOM Ta MOT0
BJIACTUBOCTI.

[cToTHOTO PO3BUTKY HaOyBae 3MICTOBA JIiHIS PIBHSIHBL Ta HepiBHOCTEH. [Iporec
pPO3B’s3yBaHHS PIBHSHHA TPAKTYEThCSA SK TIOCIITOBHA 3aMiHa JAaHOTO PIBHSIHHS
PIBHOCHJIBHUMHU WOMY pIBHSAHHSIMH. Ha OCHOBI y3araabHEHHS BIJOMOCTEH TIPO
PIBHSHHS, 3100yTHX Yy MONEPEIHI POKH, BBOAMTHCS MOHATTS JIHIKHOIO DPIBHSHHA 3
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ojHiero 3MiHHOI. Kypc nepenbayae BUBUEHHS JIHIMHUX PIBHSIHB, KBaJIpPATHUX PIBHSHb
Ta PIBHSAHB, SKI 3BOJATHCA M0 JIHIMHUX a00 KBaJApaTHHX. PO3TamarThCs CHCTEMU
JHIAHUX PIBHSHDb Ta PIBHSHB JPYroro cTeneHs 3 Asoma 3MiHHUMU. 11070 ocTaHHIX, TO
yBara 30Cepe/l’Kye€ThbCsl Ha CUCTEMax, JIe OJIHE PIBHSHHS — JAPYroro CTENeHs, a APyre —
nepmoro crenens. [lependadaeTbest po3riis JUIle HAUTPOCTIMIUX CUCTEM PIBHSHbB, Y
SKUX 00MIBa PIBHSHHS JPYTOTO CTETICHSI.

3HayHe MiCIle BIJIBOAMTHCS 3aCTOCYBAaHHIO pIBHSIHb JIO PO3B’SI3yBaHHS
pi3HOMaHITHMX 3anad. Lls poOoTra Mae mHpoHM3YBAaTH BC1 TEMU Kypcy. Baxkimse
3HAUEHHS HAJAE€ThCS (POPMYBAHHIO YMiHb 3aCTOCOBYBAaTH QJITOPUTM PO3B’SI3yBaHHS
3a/1a4i 3a JOTIOMOTOI0 PIBHSIHHSI.

EnementapHi  BIZOMOCTI HpPO  YMCIOBI  HEPIBHOCTI  JOMOBHIOIOTHCS 1
PO3IIMPIOIOTHCA 33 PaXyHOK BUBUEHHS BIIACTUBOCTEN YMCIOBUX HEPIBHOCTEH, JTHIMHUX
HEpIBHOCTEN 3 OJHIEI0 3MIHHOK Ta KBaJ[paTHUX HepiBHOCTeU. Posrmsmaerbes
PO3B’sI3yBaHHS CUCTEM JIBOX JIIHIMHMX HEPIBHOCTEH 3 OJHIEI0 3MIHHOIO.

VY 7 knaci BBOAMTHCS OJHE 3 (PYHIAMEHTAJbHUX MaTEeMaTHYHHX MOHSITh —
nOHATTS QYHKIII. Y 1IbOMY X KJaci po3risgacThes JiHIMHA QyHKIsA Ta ii rpadik. L1
BIJIOMOCTI BUKOPHUCTOBYIOTHCA Il TpadidyHOTO UIIOCTPYBAHHS  PO3B’SI3yBaHHS
JTIHIAHOTO PIBHSHHS 3 OJIHIEIO 3MIHHOIO, @ TaKOX CHUCTEMH JIBOX JIIHIMHUX DPIBHSHB 3
IBOMa 3MIHHUMU. [HII BuUIM (QYHKUIN pO3TAsSgalOThCA Yy 3B’SI3Ky 3 BUBUYCHHSIM
BIIMIOBIIHOTO MaTepiajy, [0 CTOCYEThCS PEIITH 3MICTOBHUX JiHIM Kypcy. 30Kpema y 8
KJjaci B TeMax «PanionansHi Bupa3u» ta «KBaapaTHi KOpeH1» y4HI 03HAHOMITIOIOTHCS 3

[

byHKIISIMUA V=%, y=x1iVY =VX 1a ix Bractusoctamu. Y 9 kiaci PO3IIISIIAETHCS

KBagpaTuyHa (QyHKIis. BuBueHHs 11 BJIacTUBOCTEM TIOB’A3YETHCS, 30KpeMa, 3
PO3B’SI3yBaHHIM KBaJIPATHUX HEPIBHOCTEH.

Takum ymHOM, (QYHKIIOHAJIBbHA JIiHIS MPOHU3YE BECh KypC airedpu OCHOBHOT
IITIKOJIA 1 PO3BUBAETHCS B TICHOMY 3B’SI3KY 3 TOTOKHUMH TIEPETBOPEHHSAMHU, PIBHIHHSIMU
1 HepiBHOCTAMH. BmactuBocTi GyHKINA, SK TMpaBUIO, BCTAHOBIIOIOTHCS 3a iX
rpadikamMmu, TOOTO HaA OCHOBI HAOYHMX VSIBJIEHb, 1 JIHMIIE JESKI BJIACTUBOCTI
OOTPYHTOBYIOTHCSI aHATIITUYHO. Y Mipy OBOJIOJIHHS YYHSIMH TEOPETHUYHUM MaTepiaioM
KUTBKICTh BJIACTUBOCTEH, IO IIJIATalOTh BHBUCHHIO, MOCTYMOBO 301ablIyeThbes. [Iia
yac BUBYEHHS (YHKIIN 4idbHE MICIE BIIBOAUTHCS (DOPMYBAHHIO YMiHb OyayBaTu M
aHani3zyBaTu rpadiku QyHKIINA, XapaKTepu3yBaTu 3a rpadikamMu QyHKIIH OpouecH, skl
BOHHU OMNKCYIOTh, CIIPOMOKHOCTI PO3YMITH (PYHKIIIO SIK TIEBHY MaTE€MaTU4YHY MOJEJNb
peabHOTO TPOIIECY.

JIeB'ATUKIIACHUKM ~ TaKOXX  O3HAMOMIISAITBCA 3  OCHOBHUMHU  MOHATTAMH
KOMOIHAaTOPUKH, TEOPii HMOBIPHOCTEH Ta CTATHCTUKH.

['onoBHa miHiA Kypcy 2eomempii — TeoMeTpuuHi (GIirypu Ta iX BIACTUBOCTI.
OCHOBHUMU TOHATTAMH KypCy €: TOYKa, MpsiMa, IJIONIMHA, HaJekKaTH, JISKATH MIK.
[lepuri Tpu MOHATTA — 1€ OCHOBHI TeOMETpHWYHI (IrypH, a JBa OCTaHHIX — OCHOBHI
BinHOMICHHS. [{e Heo3HauyBaHI MOHATTS — A1 HUX HE (OPMYITIOIOTHCS O3HAYCHHS, aJie
iX 3MICT PO3KPUBAETHCS YEPE3 OMHKC, MOKa3, XapaKTePUCTHKY. [HI TOHITTS Kypcy
BU3HAYAIOTHCSA, @ iX BIACTUBOCTI BCTAHOBIIOIOTHCSA MUISIXOM JTOKAa30BHX MipKyBaHb.
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Y4yeHb Mae yCBIIOMUTH, IIO MiJ 4Yac JOBEJCHHS TEOPEM MOXKHA KOPUCTYBaTHUCS
O3HAYEHHSIMHU 1 paHilie JOBEACHUMH TEOPEMaMHU.

®dirypu, 1110 BUBYAIOTHCS HA TUIOMIMHI — TOYKA, PsiMa, BIJIPI30K, MPOMIiHb, KYT,
TPUKYTHUK, YOTUPUKYTHUK, MHOTOKYTHHUK, KOJIO, KPYT. Y4eHb MOBHHEH (HOPMYITIOBATH
O3HAYCHHS TUTAHIMETPUYHUX GIiryp Ta iX eJIeMeHTIB, 300pakaTh iX Ha MAaIOHKY,
Kiacu(iKyBaTH KyTH, TPUKYTHUKH, YOTUPUKYTHUKH, TIPABUJIbHI MHOTOKY THHKH.

Y 7 wmaci y4Hi O3HAaHOMIIIOIOTHCA 3 OCHOBAMHM T'€OMETPUYHOI HAYKU —
O3HAUEHHSIMHU, TEOPEMaMH, OCHOBHHMH METOJAaMH JOBEICHHS TEOpPEM, OCHOBHUMH
3ajjayaMu  Ha 100ynoBy. IlornuOmoTECA 1 CHCTEMAaTH3YIOThCA BIJOMOCTI IPO
T€OMETPUYHI BEJTMYUHU: JIOBXKUHY 1 TPAJyCHY Mipy KyTa.

OnHi€l0 3 OCHOBHHX 3aJa4, 1[0 BUBYAETHCS B KypCl T€OMETPii, € pO3B’A3yBaHHSA
TPUKYTHUKIB. Y 8 KJacli po3risAaeTbesl 3ajada  pPO3B’SI3yBaHHA MPSMOKYTHOTO
TpUKyTHUKA. J[JI1 1[bOTO BBOAUTHCS TMOHSATTS KOCHUHYCA, CHHYCa, TAHT€HCAa TOCTPOTO
KyTa TMPSIMOKYTHOTO TpPHUKYTHHKA, JOBOAUTHCS Teopema Ilidaropa. [lana Ttema
MPOJIOBXKYEThCS B 9 Kilaci — pPO3B’SA3YIOThCS JOBUIBHI TpUKyTHUKH. lle moTpebye
BBEJICHHS (OpMYJI [l 3HAXO/JKEHHS CHMHyCa 1 KOCMHYcCa TYIOTO KyTa Ta JOBEIEHHS
TEOpeM KOCHHYCIB 1 CHHYCIB.

[Tornmubmo0ThCA 1 CUCTEMATU3YIOTHCSI BITOMOCTI MPO T€OMETPUYHI BEITUYMHU:
JOBXKWHY, TPaayCHY Mipy KyTa, miomty. Y 8 Kiaci BBOOUTHCS OJHE 3 HAWCKIIAJIHIIINX
MOHATh WIKUIBHOTO KypCy — MOHSATTS IJoill. Busenenus ¢opmyn aias oOUMCICHHS
oL MJIAHIMETPUYHUX (iryp (IpsSIMOKYTHHKa, Mapajeiaorpama, TPUKYTHHKA, pomoa,
Tpamnelii) COMpaeTbCsl HA OCHOBHI BJIACTUBOCTI Iioml. BuBuenus dopmyn miowr giryp
Jla€ MOXKITUBICTH PO3B’A3yBaTH HU3KY MPHUKIATHUX 3a/1a4.

Y 9 kiaci po3MUPIOIOTHCS YSBICHHS YYHIB MNP0 aHAJIITHYHE 3aJaHHs
reoOMeTpuYHUX (iryp, 30KpeMa IMOAA€TbCS PIBHSIHHS MPAMOi, KOJa, BHUBOJATHCS
dbopMyIu JOBXHHH BiJIpi3Ka, KOOPJIMHAT CEPEMHU BiIpi3Ka, (HOPMYETHCS TOHSTTS PO
METOJI KOOpJIWHAT, SIKUH 3aCTOCOBYETHCS 10 JOBEJIEHHS TEOpPEM Ta PO3B’sA3yBaHHS
3ajau.

Jlo BiIOMUX YYHSIM CKQJIAPHUX BEJIMYMH JOJYYarOThCS BEKTOPHI BEITUYHHH.
PosrnsimaroTees piBHI, TPOTUIICKHI, KOJIIHEAPHI BEKTOPH.

Cmpykmypa npoecpamu

[Iporpamy mpeacraBiaeHo B TaOmuuHid (opmi, IO MICTUTH ABI YaCTHHU:
OUIKYBaHI pe3yJIbTaTHU HABYAJIBHO-MI3HABAIBHOI  JIAJBHOCTI y4YHIB Ta 3MICT
HaBYAJILHOTO MaTepialy, HEOOXITHUM IS iX JOCSTHEHHsS. Y MpaBiii 4acTHHI BKa3aHO
HaBYAJIbHUI Martepiaj, SKUM MiJIsra€ BUBYCHHIO Y BIAMOBIAHOMY kiaci. OdvikyBaHi
pe3yJbTaT HaBYAIBHO-I3HABAIBHOI ISUTBHOCTI YYHIB OPIEHTYIOTh Ha pPeE3ysIbTaTh
HaBYaHHS, Kl € 00’€KTOM KOHTPOJIIO ¥ omiHIoBaHHA. OKpiM TOTO B KiHIII KOXHOTO
KJIACy HAaBEJICHO MEepesiK MPHUKIAJIHUX 3aJa4, 0 MOXXYTh BUKOHYBATHCh YUHSIMU Mij
yac HaBuyaHHs. JlaHi 3amgadl TOB’sA3aHI SK 13 IMIUIEMEHTAIE€I0 HACKPIZHUX JIHIN
KIIIOYOBUX KOMIIETEHTHOCTEH, Tak 1 3 MPAKTUYHOK CHPSMOBAHICTIO HaBYaIbHOTO
matepiany. [lepenik 3agad He € 000B'I3KOBUM JJI1 BUKOHAHHS (BUMTEIh MOXKE 00MpaTH
Ti 3a7a4i, K1 Kpamie TiAiHayTh JAHOMY KJacy Ta KOHKPETHHM yYHSIM) Ta HE € TIOBHUM
(BUMTENP MOXE MNPONOHYBATH YYHSAM OyJb-sKl 1HIII MPAaKTH4YHI 3aJadl Ha BIACHUU
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po3cyn). 3MICT HAaBYAJIBHOIO Marepialy CTPYKTYpOBAaHO 3a TEMaMHU BIJMOBITHUX
HaBYAJIBHUX KYPCiB 13 BU3HAUYECHHSIM MiHIMAJIbHOI KIJIBKOCTI TOJIMH Ha iX BUBYeHHsS. Ha
MOYaTKy KOXHOTO KJIACy BKAa3aHO 3HAYHY KITBKICTh PE3EPBHUX TOAMH, K1 BUUTEIb, HA
BJIACHUHW PO3CYJ MOXKE€ BHTpayaTH Ha CHCTEMAaTH3allil0 Ta MOBTOPEHHS MaTepially Ha
MOYaTKy Ta B KIHIIl POKY, 30LIBIICHHS KUTBKOCTI TOJWH HA KOXHY 13 BKAa3aHUX TEM,

30KpEMa IJIs1 BHCCCHHSA 3MiH a0 OpieHTOBHOFO KaJICHAAPHO-TECMATUYHOTIO IJIAHY.

5 kaac

MATEMATHUKA

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

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
NMi3HABAJILHOI AiSVILHOCTI YYHIB

3MiCT HABYAJILHOT0 MaTepiaxy

I BEJIMYUHMU (40 200)

Tema 1. HATYPAJIbHI UUCJIA I J1i 3 HAMU. TEOMETPUYHI ®II'YPU

Ydyenb/yyeHuus:

HABOIMTH MPHUKJIAIN: HATYPATHHUX
YUCeN; IIKAJT; YUCTOBUX 1 OYKBEHUX
BHpa3iB, OPMYII; pIBHSIHB;
3HAXOAUTH HA MAJIOHKAX: BIJPI30K
JTAaHO1 JJOB)KMHHM Ta KyT JaHOI IpaJyCHOL
MIpH; TeOMETpHUYHI PIrypH, BKa3aHi y
3MICTI;

PO3Mi3HA€E y TPOCTOPI Ta CITIBBITHOCHUTH
3 00€KTaMH HaBKOJIMIIHBLOI JIMCHOCTI:
KyO, IPSIMOKYTHUH Mapaneneninesn,
nipamiay;

po3pi3Hsie: mudpu 1 Yucia

YHTaE i 3aNMUCYE: HATYPAJTbHI YUCIA B
MeXax MUIbIP/A;

BHKOPHUCTOBYE: BIAaCTHUBOCTI
apuMETUYHUX 11 3 HATypaTbHUMU
YHCIIaMU;

3anMcye i MOSICHIE POpMYIIH:
NepUMETPa BKA3aHHUX y 3MICTI
reOMeTpUYHUX (Piryp; miomri
NPSIMOKYTHHKA, KBajipaTa; 00’ eMy

HarypanbHi yucna. Yucio Hyb.

[Mudpu. lecarkoBuii 3amnuc
HATypaJbHUX YHCETL.

[TopiBHSAHHS HATypaTbHUX YHUCEI.
ApubdmMernyHi Aii 3 HATypaTbHUMU
yucaaMu Ta ix BracTuBocTi. KBaapar i
KyO HaTypaJbHOTO YHUCIIA.

JlineHHs 3 ocTavuero.

Yucnosi Bupa3u. bykBeH1 Bupasu ta
dbopmyu.

PiBusinHs. Binpizok, npsiMa, IpOMiHb.
[lIxana. KoopauHaTHUN IPOMiHb.

Kyt Ta #toro rpamycua mipa. Buau
KYTIB.
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IPsIMOKYTHOTO Mapasenerninena i Kyoa;
MOSICHIOE, 1110 TaKe: HATYpaJIbHE YUCIIO;
KBaJIpaT 1 KyO HaTypaJbHOTO YUCIIA;
npsiMa; TPOMiHb; KOOPAMHATHUI
MIPOMiHb; KyT; TPUKYTHHUK; KBaJIpaT;
IPSIMOKYTHUK; TIPSIMOKYTHUH
napajienenines; KyO; piBHSIHHS;
pO3B’sI3aTU PIBHSHHSI;

MOSICHIOE TIPaBUJIA: TOJaBaHHS,
BiAHIMAHHS, MHOKCHHS, JTIJICHHS,
MOPIBHSHHS; BAKOHAHHSI TUJICHHS 3
0CTauelo;

Kjaacuikye: KyTH 3a rpagyCHOIO
MIpOI0; TPUKYTHHUKH 32 BUJIAMU iXHIX
KYTIB;

300pakye€: BiJIpI30K JaHOT JOBKUHU Ta
KyT JaHOI TpalyCHOI MipH; BKa3aHi y
3MICTI TCOMETPHUYHI (irypu 3a
JTIOIIOMOTOO0 JIIHIMKH, KOCHHIISA,
TPaHCTIOPTUPA; KOOPAUHATHUHN TIPOMiHb,
HaATypajbHI YKCIIa HA KOOPJIUHATHOMY
IIPOMEHI;

BHMIPIO€ Ta 00YHUCIIOE: IOBKUHY
B1JIpI3Ka; TpagyCHY MIpy KyTa,
NepUMETP TPUKYTHUKA Ta
NPSIMOKYTHHUKA;

PO3B’A3y€ BIIPABH, [0
nepeadavYarOTh: 3aMKC YHUCIa Y BUTIISAIL
CYMH PO3PSTHUX JTOAHKIB; BAKOHAHHS
YOTUPHOX apUPMETUUHUX I 3
HATypaJbHUMHU YUCIIAMH; TT1THECCHHS
HATypaJbHOTO YHCIIa A0 KBajJpara Ta
Ky0a; OpIBHSIHHS HAaTypaJbHUX YMCET;
JIJICHHS 3 OCTa4yeio; OOUKMCIICHHS
3HaY€Hb YUCIOBUX 1 OYyKBEHHMX BHUPA3iB,
nepuMeTpa 1 IJIoIIl MPsIMOKYTHHKA,
KBajpata i 00’ eMy IPSIMOKYTHOTO
napaseneninena i Kkyoa;

PO3B’sI3y€: PIBHSHHS Ha OCHOBI
3aJIEKHOCTEH MK KOMIIOHEHTAMH Ta
pe3ynbTaToM apuhMETUIHUX JTIH;
TEKCTOBI 3aa4l, 30KpeMa KOMOIHATOpHI1

TpuKyTHUK Ta Horo nepumerp. Buau
TPUKYTHHUKIB 32 KyTaMHu.

[IpamokytHuk. KBagpar.
[1noma 1 nepuMeTp NPsIMOKYTHHUKA 1
kBajpara. [IpsMokyTHuii

napanenenines. KyoO.

O06’eM NpsIMOKYTHOTO TMapaseseninesna i
KyoOa.

[Tipamina
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Tema 2. JPOBOBI YU CJIA I 11 3 HUMM (60 200)

Y4eHb/y4eHUlIs:

HABOAMTH MPHUKJIAJAN: 3BHYAWHUX 1
JECSTKOBUX APOOi1B;

PO3pi3Hsi€: 3BUYANHI 1 JECATKOBI APOOH;
MpaBUJIbHI 1 HEMPaBUJIbHI IpOOH
MOSICHIOE, 1110 TaKe: YUCCIHLHUK 1
3HAMEHHUK Jpo0y; MillIaHe YUCIIO;
YHTAE i 3aMMUCy€: 3BUYAINHI TA
JECATKOBI IpoOH; MillIaHI Ynca;
(dhopMyJ1I0€ 03HAUCHHS: MPABUIHHOTO 1
HETPaBUIIBHOTO Ap00Y; BIICOTKA;
CepeaHbOro apu(PMETUYHOTO;
PO3B’si3y€ BIPaBH, 110
nepeadavYar0Th: MOPIBHAHHA,
OJaBaHH 1 BIIHIMAHHA 3BUYAHUX
npo0iB 3 OJJHAKOBUMH 3HAMEHHUKAMU;
MOPIBHSIHHS, OKPYTJICHHSI, I0aBaHHS,
MHO>KEHHS 1 JUIEHHS JECATKOBUX
Jpo0iB; IEPETBOPEHHS MIIIAHOTO YHCIIA
y HETPaBWIbHUM JIpi0; EPEeTBOPEHHS
HEMPaBUJIHLHOTO IPo0y B MIIIAHE YHUCIIO
a00 HaTypaJIbHE YHCII0; 3HAXOHKEHHS
B1JICOTKA BIJI YMCJa Ta YKCIia 3a HOoro
BiJICOTKOM; 3HaXOJPKEHHS CePEIHBOTO
apu(PMETUIHOTO KUIBKOX YUCEII,
CEPEIHBOTO 3HAYCHHS BEIMUNHU

3BuyaitHi 1poou. [IpaBumnbHi Ta
HeIpaBWiIbHI ApoOu. 3BUUaiiHI JpodH 1
JJICHHS HAaTypalbHUX yKcen. MimaHi
qucia.

[TopiBHSIHHS 3BUYAHHUX JPOOIB 3
OJIHAKOBMMH 3HAMEHHHUKAMHU.

JlogaBaHHs 1 BITHIMAHHS 3BHYAMHUX
JIpo0iB 3 OAHAKOBUMH 3HAMEHHHKAMH.
JecsaTkoBuii pi0. 3anuc AECATKOBUX
npo06iB. [TopiBHSIHHS 1ECATKOBUX
npo0iB. OKpyTIICHHS AECATKOBUX
TpoOiB.

Apudmernyni aii 3 1eCATKOBUMU
npobamu.

Bincorku.

Cepenne apudmernane. Cepenne
3HAYCHHS BEJIUNYNHHU

Po3B'si3y€ cro)keTHi 3a1a4i 3 peajJJbHUMHU JAHUMH 1010 BUKOPUCTAHHS
MPUPOTHUX PECYPCIB PiTHOTO Kparo; OE3MeKH pyXy; 3HAXOHKEHHS TIEPUMETPIB Ta
TUIOII 3eMEIbHUX JUISHOK, IiJIJIOTH KJIacHO1 KIMHATH, 00'eMy 00'€KTiB, III0 MArOTh
dbopMy PSIMOKYTHOTO Mapa’jelernineia; po3paxyHKy CIMEHHOTO OI0IKETY,
MO>KJIMBOCTI 3/IIMCHEHHSI MAaCIITA0HUX TOKYTIOK; PO3paxyHKiB, TIOB'SI3aHUX 13

KaJICHIapeM 1 TOJUHHUKOM TOIIIO
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6 xkiac

MATEMATHUKA

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

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJBHOI AIJIbHOCTI YYHIB

3MicT HABYAJIBHOT0 MaTepiany

Tema 1. HOAVIBHICTD HATYPAJIBHUX YUCEJI (10 200)

Y4yeHb/y4eHulIs:
HABOAMTH MPUKJIAIM: TIPOCTHUX 1
CKJIQZICHUX YUCEN; TApPHUX 1 HEMapHUX
YHCEN; YUCEI, 10 AIIATHLCS HAILIO0 Ha 2,
3,5,9,10;
PO3Pi3HSE: MPOCTI 1 CKIIAJICH] YHUCIIA;
JUTBHUKY 1 KPAaTHI HATYPaJbHOTO YHCIIA;
(opmyi1r0€ 03HAUYECHHS TTOHSITh:
JUTBHUK, KpaTHE, IPOCTE YHUCIIO,
CKJIJICHE YUCIIO, CTIUTbHUN JUTHHUK;
O3HaKH MoaiIbHOCTI Ha 2, 3,5, 9, 10;
PO3B’fA3y€ BIPABH, [0
nepeadavYa0Th: BUKOPUCTAHHS O3HAK
MOAIIBHOCTI yncea Ha 2, 3, 5, 9, 10;
PO3KJIaJIaHHS HATyPAIbHUX YKCEIT Ha
MPOCTI MHOKHUKH; 3HAXOKEHHS
CHIJBHUX JIIBHUKIB JIBOX YHCEIT,
HAWOUJIBIIIOrO CIIJIBHOIO AUILHUKA
(HCI) nBox uncen B MeXax CTa;
3HAXOJ[PKEHHSI HAWMEHIIIOTO CITUIBHOTO
kpatHoro (HCK) nBox uucen B Mexax
cTa

JliTbHUKY Ta KpaTHI HATypaTbHOTO
YHCIIa.

O3Hakm noAIpHOCTI Ha 2, 3, 5, 9, 10.
[IpocTi Ta ckiaeHi ynca.

POSKJIaI[aHHH YHCCJI HA HpOCTi
MHOX>XHHKH.

HaiOutpmuii ciyIbHUNA JUTBHUK.

Haiimen1e crijbHe KpaTHE

Tema 2. 3SBUYAWMHI JIPOBMH (26 200)

Ydyenb/yyeHuus:
HABOJIMTH MPHUKJIAJAN: CKIHUCHHUX Ta
HECKIHUEHHUX NEPIOUUHUX
JECATKOBUX APO0iB; B3aEMHO
00epHEHUX YHCeT;
PO3pi3Hsi€: CKIHUCHHI Ta HECKIHYCHH]
NepIoINYH1 AECITKOBI JpOoOH;

OcHOBHa BJIaCTUBICTH APOOY.
CxopoueHnHs 1po0y. Havimenmuii
CHIJIbHUN 3HAMEHHUK APOOiB.
3BenieHHs IpoOiB 10 CHIJILHOTO
3HaMeHHHKA. [TopiBHSIHHS TpOoOiB.
ApudmMernyHi Aii 31 3BUYAHUMU
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YMTAE i 3aMUCYy€: HECKIHUCHHI
nepioANYHI ApooH;

PO3yMi€ mpaBuiia: MOPIBHSIHHSA,
JTIOJIaBaHHs, BITHIMaHHS, MHOKEHHS 1
JJICHHS 3BHYaHUX JIPOOiB;
3HAXOJ/KCHHS Ipo0y BiJ] YKCIIa Ta YHACa
3a Horo Apooom;

(hopMyJ1I0€ OCHOBHY BJIACTUBICTH
Apo0y;

PO3B’si3y€ BIPaBH, 110
nepeadavYa0Thb: CKOPOUCHHS JAPOOiB;
3BEJICHHS IPOOIB /10 CH1JILHOTO
3HAMEHHHMKA; IOPIBHSAHHS JIPOOIB;
JIOJIaBaHHS, BIIHIMAHHS, MHOKCHHS 1
JJICHHS 3BUYalHHUX JIPOOiB; 3amuc
3BUYANHOTO JIpo0y Y BUTIISI
JIECSITKOBOTO PO0Y; 3HAXOKEHHS
npoOy BiJI YKCiIa Ta YKCIIa 3a HOTO
Ipobom

npobamu.

3HaxoKeHHs 1po0y BiJl YKcla 1
Yyyciia 3a Horo 1pooom.

[lepeTBOpeHHS 3BUYAHUX IPOOIB y
JECSITKOBI.

HeckiHueHHI nepioiuyH1 JeCATKOBI
npoOu. JlecaTkoBl HAOIUKEHHS
3BUYAHHOTO JIpOo0y

Tema 3. BZIHOLUIEHHS I TIPOMOPLIT (24 200)

Y4yeHb/y4yeHulIs:
HABOAMTH MPUKJIAIAN TTPOTIOPIIITHUX
BEJIUYHH;
PO3Pi3HSE: KOJIO 1 KPYT; MPSAMY Ta
o0epHEHY MPONOPITIHHICTh; BUAH
Jiarpam;
PO3yMie€, 110 TaKe: BiJHOIICHHS; MpsMa
Ta 0OepHEHa MPOMOPIIIiHA 3aJIEKHICTD;
MacmTab; KoJio, Kpyr, KpyrOBUH CEKTOD;
Jiarpama;
(hopmyJII0€: 03HAUYCHHS TTPOTIOPIIIT;
OCHOBHY BJIACTHBICTb ITPOTIOPIIIi;
300paxKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: KOJIO 1 KpyT; KPYyroBUi
CEKTOP; CTOBIYACTI Ta KPYTOBI
Jiarpamu;
PO3B’A3y€ BIPABH, 1[0
nepeadavYarTh: 3HaAXOHKECHHS
BIJTHOIIICHHS YHCEJI 1 BEJIMYUH;
BUKOPHUCTaHHS MacmTady; 3HaXOHKCHHS
HEB1JIOMOT0 YJIeHa MPOMOPIIii; 3amuc

Bignomenns. [Tponopiris. OcHoBHA
BJIACTHUBICTH Tpornopitii. [Ipsma Ta

oOepHEeHa MPOIOPITiiHA 3aICKHICTb.
[Tonin yncna y 1aHOMY BiJTHOILIEHHI.

Maciura0.

BiacoTkoBe BIJHOIIIEHHS IBOX YHUCEIL.
BizcoTkoB1 po3paxyHKu

Koso. loBxkuna komna. Kpyr.

[T;moma kpyra. Kpyrosuii cexrop.
CroBIyacTi Ta KpyroBi Jgiarpamu
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BIJICOTKIB y BUTJISIIII 3BUYAHHOTO 1
JECATKOBOTO JPOOIB; 3HAXOIKEHHS
JIOBXKMHH KOJIa 1 TUIOIII KpyTa; aHai3
CTOBITYACTHUX Ta KPYTOBHUX Jiarpam;
PO3B’A3Yy€: OCHOBHI 3a/1a4l Ha BIJICOTKH,
3a/1a4i Ha TMPOMOPIHHI BETMYNHHA 1
IPOMOPLIAHUI O

Tema 4. PAIIIOHAJIBHI YU CJIA TA JIi 3 HUMHU (40 200)

Y4yeHb/y4yeHulls:
HABOJAUTH MPHUKJIAM: JTOJaTHUX Ta
B1JI’ EMHHX YHCEI; MPOTHUIC)KHUX YHCEIL;
IIJTUX Ta PaliOHATBHUX YHCEIT,
PO3yMi€, 1110 Take: MOYJIb YUCTIA;
MIPOTUJICKHI YKCIIa; 1T YUCIIA;
palioHaJIbHI YMCIa; KOOPAUHATHA
npsiMa; KOOpJAMHATHA TUIOUIMHA; TO110H1
JIOJTaHKH;
Oyay€: KOOpJIUHATHY MPSMY;
KOOPJAWHATHY TUIOIIHHY;
NepIEeHIUKYJISPHI ¥ mapaieabHl mpsmi
3a JIOIOMOTOIO JITHIHKHY 1 KOCHHIIS;
rpadiky 3aIeKHOCTEN MK BEIIMYMHAMU
10 TOYKaX;
PO3B’AA3y€ BIPABH, [0
nepeadavYa0Th: 3HaAXOKEHHS MOJTYJIsI
4yucia; NOPIBHIAHHS pallloHATbHUX
YHCeJI; J0JaBaHHs, BIIHIMaHH,
MHOKEHHS 1 IUIEHHS paliOHAIbHUX
YHUCEIT, 00UYHMCIICHHS 3HAYCHb YHCIOBUX
BUpPAa3iB, 110 MICTATH JIOJATHI i B1J’ €MHI1
qucia; PO3KPUTTSA JTyKOK, 3BEACHHS
MOJIOHUX JTOJaHKIB; 3HAXOKEHHS
KOOPJAMHAT TOYKH Ha KOOPAMHATHIN
IJIOMIMHI Ta TOOYI0BY TOUKH 3a ii
KOOpJIMHATAMU; aHalli3 rpadikiB
3JIE)KHOCTEH MK BETHUYNHAMHM
(BigcTaHb, yac; TeMIiepaTypa, 9ac
TOIIO);
PO3B’si3y€: PIBHSIHHS 3 BUKOPUCTAHHIM
TIPaBUII, IO TPYHTYIOTHCS HA OCHOBHHX
BJIACTUBOCTSX PIBHSIHHS; TEKCTOBI

JlogaTHi Ta Bija €MHI YUCJIa, YHUCIIO
HYJIb.

KoopannaTtHa npsima.

[TpotunexHi uncna. Moyib yucna.
[{im uncna. PamionanpHi yncna.
[TopiBHSIHHS palllOHATBLHUX YUCEN.
ApudmernyHi Aii 3 parioHAIbHUMHU
YHCJIAMHU.

BnactuBocTi 1omaBaHHSA 1 MHOKEHHS
palioHaJIbHUX YUCe]I.

Poskputtsa myxox. [TogioH1 q0o1aHKH
Ta 1X 3BEJICHHS.

PiBusaaHsg. OCHOBHI BJIACTUBOCTI
PIBHSIHB.

[lepnenauKyIsipHi ¥ TapaienbHi
npsiMi, iX MOOy/I0Ba 3a JOTIOMOTOIO
JIIHIAKH 1 KOCUHIIL.

KoopannatHa mnomuna. [Tpuknaaun
rpadikiB 3aJ1€KHOCTEN MIXK
BEJIMYMHAMH
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3a/1a4i 3a JOTIOMOTOIO PIBHSIHB

Po3B'si3y€ cro:keTHi 3a1a4i HA: PO3paXyHOK B1JICOTKOBOTO BIJTHOIICHHS PI3HUX
BEJIMYMH (HAPUKJIIAJ, TIPaIe31aTHOTO HACEJICHHS PET10HY, KaJIopii TOIIO);
NPUAHATTS pilieHb y chepi piHaHCOBUX Omeparliif, po3paxyHOK BIIACHUX Ta
poIMHHUX (h1HAHCIB, KOMYHAJIBHUX TUIATEXK1B; BMIHHS PO3MOPSAIKATUCH BIAaCHUMHU
KOIIITaMH, B TIPOCTUX CUTYAIlISIX OI[IHIOBATH OUYIKYBaHI Ta peajbHi BUTPATH TOIIO

7 KJac

AJITEBPA

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

QOuikyBaHi pe3yJbTaTH HABYAJIbLHO-
NMi3HABAJILHOI JiSIbHOCTI YYHIB

3MicT HAaBYAJIBHOT0 MaTepiaxy

Tema 1. IIIJIT BUPA3HU (30 200)

Y4yeHb/y4eHuUlIst:
HABOJAUTDH NMPHUKJIATU: YUCITIOBUX
BUpAa3iB; BUPa3iB 31 3SMIHHUMU;
OJHOYJICHIB; MHOTOYJICHIB
MOSICHIOE:
SIK 3HAWTH YUCJIOBE 3HAYCHHS
BUpa3y 31 3SMIHHUMU MIPH 3aJaHUX
3HAYCHHAX 3MIHHUX;
110 TaKe: TOTOXKHI BUPA3H, TOTOXKHE
NEePETBOPEHHS BUPA3y, OJTHOWICH
CTaHJAPTHOTO BUTJISTY, KOSDIIIEHT;
popmy.roe:

* O3HAYCHHS: OJJHOYJICHA, CTCIICHS 3
HaTypaJIbHUM ITOKa3HUKOM;
MHOTOYJIEHA, ITOIIOHNX YJICHIB
MHOT'O4JICHA, CTEIICHS MHOTI'OYICHA;
BJIACTHBOCTI CTETICHS 3
HATypaJIbHUM ITOKa3HUKOM;
IpaBuiIa: MHOYKCHHS OJHOYJICHA 1
MHOrO4JIeHAa, MHOKEHHS JIBOX
MHOTOYJICHIB;

PO3B’si3y€ BIPaBH, 110
nepeadavaTh: 00YMCIECHHS 3HAYEHb

Bupaswu 31 3smigaumu. i
parioHaJIbHI BUPA3H.

ToroxHicTh. TOTOXHI EpPETBOPEHHS
BUpa3y.

CrerniHb 3 HATYpaJIbHUM MOKA3HUKOM.
BnacTuBOCTI cTeneHs 3 HaTypajlbHUM
IIOKA3HUKOM.

Onnouned. IlimHeceHHsT OJHOWICHIB
1o cTeneHst. MHOKEHHS OQHOYJIEHIB.
Mmuorouies. IToaiOH1 diieHu
MHOTOYJI€HA Ta iX 3BEICHHSL.
CreniHp MHOTOYJIEHA.

JlomaBaHHS, BITHIMAHHS 1 MHOKCHHS
MHOTOYJICHIB.

dopmynn KBaJparTa JBOUWICHA, PI3HUIII
KBaJpaTiB, CyMH 1 pi3HUIIl KYOIB.

Po3kiamands MHOTOWIEHIB Ha
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BHUpPAa3iB 31 3SMIHHUMH; 3BEJICHHS
OJIHOYJICHA JI0 CTAaHAAPTHOTO BUTJISY;
NEePETBOPEHHS TOOYTKY OJTHOWICHA 1
MHOTOYJICHA, CyMH, PI3HUII, T00YTKY
JIBOX MHOTOYJICHIB Y MHOTOYJICH;
PO3KJIaIaHHS MHOTOYJICHA Ha
MHOKHHUKH CITOCOOOM BHHECECHHS
CIILJILHOT'O MHOXKHHKA 32 JTYKKH,
CIIOCO0OM TPYITyBaHHS, 3a GOpMyIaMu
CKOPOYEHOT0 MHOKEHHS Ta 13
3aCTOCYBAHHSM JICKIJILKOX CIIOCOO1B;
BUKOPHUCTAHHS 3a3HAYCHUX
MePETBOPEHD Y IIPOIIECi PO3B’ A3yBaHHS
PIBHSIHB, TOBEJICHHS TBEPIKCHD

MHO>XHHNKH

Tema 2. ®YHKIIII (10 200)

Y4eHb/y4eHUlIs:
HABOJIMTH MPUKJIAIM:
(GyHKIIOHATBHUX 3aJI€KHOCTEH;
JTHIMHUX QYHKIIIH;
MOSICHIOE, 1110 TaKe: apryMeHT; (YHKITIS;
00yacTh BU3HAUYCHHS (PYHKIIIT; 00J1acTh
3HauYeHb PyHKIT; rpadik QyHKIIT;
(opmyiir0€ 03HAYECHHS TTOHSITH:
dbynakmis; rpadik GyHKII; TiHIHHA
GyHKITIS; TpsMa MPOTOPITIHHICTD;
HA3MBA€ Ta LTIOCTPYE HA MPUKIATAX
CrocoOu 3aJjaHHs (PYHKIIIT;
onucye noOya0By rpadika GyHKIii,
30KpeMa JIHIAHOT Ta i OKpeMOoro BUAY —
psIMOi MPONOPIIAHOCTI;
PO3B’si3y€ BIPaBH, 110
nepeadavYaOTh: 3HaXOHKEHHS 001acTi
BU3HAYEHHS (YHKIIIT; 3HAXO[KESHHS
3Ha4YeHHS (PYHKIIIT 3a JaHUM 3HAYCHHSIM
apryMeHTy; Mo0y10By rpadika JiHIHHOT
byHKIIIT; 3HAXOHKEHHS 32 Tpadikom
byHKI1IT 3HAYeHHS PYHKITIT 32 TaHUM
3HAYEHHSM apryMEHTY 1 HaBIIaKH;
BU3HAYCHHS OKPEMHX XapaKTEPUCTUK
¢byHKuii 3a i rpadikomM (101aTHI
3HAYEHHS, BiJI’€MHI 3HAYEHHS, HYJI1);

@DyHKI[IOHAJIbHA 3aJIEKHICTh MIXK
BEJIMYMHAMU SIK MaTeMAaTHUYHA MOJIEIIb
peanbHUX MPOIIECIB.

Oynkis. O6acTh BUSHAYCHHS Ta
o0racTh 3Ha4yeHb QyHKIi. Ciocoou
3ananns QyHkiii. ['padik GyHKIii.

JliniitHa ¢yHKIis ii rpadik Ta
BJIACTUBOCTI
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CKJIQ/Ia€ Ta PO3B'sA3y€ 3a/1a4i HA:
npsiMy MPOTOPIIAHICTh Ha OCHOBI
KHUTTEBOTO JIOCBIy; TOOYAOBY rpadikiB
MIPU MOJIETIOBAHHI pealbHUX MPOIIECIB 3
BUKOPUCTAHHSM JIIHIHHOT (yHKIIIT TOIIO

Tema 3. JIIHIAHI PIBHSHHSA TA IX CUCTEMM (I8 200)

Y4yeHb/y4yeHuIIs:
HABOJAUTH NMPUKJIAM: PIBHIHHS 3
OJIHIEIO Ta ABOMA 3MIHHUMM; JIIHIMHUX
PIBHSIHB 3 OJIHIEIO Ta JBOMA 3MIHHHMU;
CHCTEMH JIBOX JIIHIMHUX PIBHSHB 3
JIBOMa 3MIHHUMU;
MOSICHIOE:
IO TaKE CUCTEMA JABOX JIHIHHUX
PIBHSIHB 3 IBOMA 3MIHHUMU,
CKUIBKH PO3B’A3KIB MOKE MaTu
CHUCTeMa JIBOX JIHIMHUX PIBHSHb 3
JIBOMa 3MIHHUMH;
(hopMmyJII0€ O3HAUCHHS: JTTHIMHUX
PIBHSIHB 3 OJIHIEIO Ta JBOMA 3MIHHUMU;
PO3B’SA3KY PIBHSIHHSA 3 IBOMAa 3MIHHUMU;
PO3B’SI3Ky CUCTEMH JIBOX JIIHIHHUX
PIBHSIHB 3 IBOMA 3MIHHUMH,
Oyaye rpadiku TiHIHHAX PIBHSIHB 13
JIBOMa 3MIHHUMH,
OIHUCYE CIIOCOOU PO3B’S3yBaHHS
CHUCTEMH JIBOX JIIHIMHUX PIBHSHB 3
JIBOMA 3MIHHUMH;
XapaKTepHu3y€ BUIAKH, KOJIU CUCTEMA
JIBOX JIIHIMHUX PIBHSIHB 3 JIBOMA
3MIHHUMH Ma€ OJINH PO3B’SA30K; Mae
0e37114 po3B’sI3KIB; HE Ma€ PO3B’S3KIB;
CKJIQ/IAE: PIBHSIHHS Ta CUCTEMH PIBHSIHb
3a YMOBOO T€KCTOBOI 3aj1aui;
PO3B’sI3y€: JiHIIHI PIBHSHHSA 3 OJIHIEIO
3MIHHOIO 1 PIBHSHHS, 1[0 3BOJISATHCS 10
HHX; TEKCTOBI 3a7a4i 3a JOIIOMOT'OI0
JHIMHUX PIBHSIHB 3 OJIHIEI0 3MIHHOIO;
CHUCTEMH JIBOX JIIHIMHHUX PIBHSHb 3
JIBOMA 3MIHHUMHU, BKa3aHUMH y 3MICTI
crnoco0aMHM; TEKCTOBI 3aa4l 3a

JliniifHe pIBHSAHHS 3 OJHIEI0 3MIHHOIO.
JliniifHe pIBHSAHHS 3 BOMA 3MIHHUMU
Ta Horo rpadixk.

Cucrema 1BOX JIIHIMHUX PIBHSHB 3
JIBOMa 3MIHHUMHU.

Po3B’s13yBaHHS CUCTEM JABOX JIIHIMHUX
PIBHSIHB 3 ABOMA 3MIHHUMH:
rpadiuHuM crocoboM; crocooom
1JICTAHOBKHU; CIIOCOOOM JI0/IaBAHHS.

JIiHiiHI pIBHAHHS Ta X CUCTEMU K
MaTeMaTHYH1 MOJIE] TEKCTOBUX 3a1a4
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JIOIIOMOT'OF0 CUCTEM ABOX JIHIMHUX
PIBHSIHB 3 JIBOMA 3MIHHUMH

Po3B'si3y€ cro:KeTHI 3a/1a4i: Ha pyX 3 TOYKU 30py MOTr0o O€3MeKu; Ha
PO3MOPSKEHHS BIACHUMHU Ta POJUHHUMU (DiHaHCaMU; (hiIHAHCOBOTO 3MICTY Kpi3b

MPU3MY ICTOPUYHUX MO TOIIO

8-i1 Ki1ac

AJITEBPA

(70 200, 2 200 na musncoensw, pezepe — 20 2oo0un)

OuikyBaHi pe3y/JbTaTH HABYAJIbHO-
NMi3HABAJIbHOI AiSVIbHOCTI YYHiB

3MiCT HABYAJILHOI0 MaTepiaxy

Tema 1. PAHHLIOHAJIBHI BUPA3MU (24 200)

Y4yeHb/y4yeHulIs:
HABOJMTH MPHUKJIAJAN: PAIIOHATIEHOTO
BHpAa3y; PaIlloOHAIILHOTO JpO0Y; CTETICHS
13 IIUJITMM ITOKa3HUKOM;
PO3Mi3HAE: LTI paIliOHaIbHI BUPA3H;
JIpoOOBi paIioHAIbHI BUPa3H;
MOSICHIOE:
SIK BUKOHATH CKOPOYEHHS Apo0Y; SIK
3BECTH Jp10 10 HOBOT'O 3HAMEHHUKA,
K 3BECTH JPOOU A0 CHLIBHOTO
3HAMCHHUKA;
0 TaKe CTaHJIAPTHUIN BUTIIST
YHCIIa;
popmyunroe:

* OCHOBHY BJIaCTUBICTH JIpo0Y;
BJIACTUBOCTI CTEIEHS 3 [IUUIUM
MTOKa3HUKOM;

IIpaBHJIA: JIOJaBaHHS, BITHIMAHH,
MHOKEHHSI, IIJICHHSI IpO0iB,
1THECEHHS P00y /10 CTETCHS,
YMOBY PIBHOCTI JIp0o0Oy HYIIIO;
O3HAYCHHS: CTCTICHS 3 HYJIbOBHM

Crenisb 13 UMM ITOKa3HUKOM Ta
JOr0 BJIaCTHUBOCTI.

CraHgapTHUI BUTIIA] YHCIIA.
PamionansHi Bupasm.

Partionanbai 1podu. OcHOBHA
BJIACTUBICTH PaIllOHAJILHOTO JIPO0Y.

ApudmernyHi Aii 3 parioHAIbBHUMHU
JTpoOamMH.

ParionanpH1 piBHSIHHS.
PiBHOCHIIBHI PIBHSHHS.

. k .. ..
Oynxuis y=_, Ti rpadik 1

BJIACTUBOCTI
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[MOKA3HUKOM; CTEIIECHS 3 LLINM
B1JI’€MHHUM IOKa3HUKOM;

OIHUCY€E BIACTUBOCTI PYHKIIIT y=7 3afl

rpadikom;

PO3B’fA3y€ BIPABH, [0
nepeadavya0Th: CKOPOUCHHS JIPOOIB;
3BEJICHHS IPOOIB JI0 CHIJILHOTO
3HAMEHHHKA; 3HAXOJ[)KEHHS CyMH,
pi3HUII, JOOYTKY, YACTKH APOOiB;
TOTOKH1 IEPETBOPEHHS PalllOHATLHUX
BUpPAa3iB; pO3B’sI3yBaHHA PIBHSHb 31
3MIHHOIO B 3HAMEHHUKY JIpO0Y;
MEPETBOPEHHS CTETEHIB 3 I[IJTUM
MOKa3HUKOM; 3aIlliC YUCIIA B
CTaHAAPTHOMY BUTJISAI1; TOOYIOBY

: k
rpadika QyHKIil Y =3

Tema 2. KBAAPATHI KOPEHI. IIC

HI YUCJIA (10 200)

YdyeHb/yyeHUUsA:
HABOJIMTH MPHUKJIAAN: PAIOHATTEHAX
YHCEJT; IppalliOHAIbBHUX YHUCElT;
MOSICHIOE, 1110 TaKe: pallioHaTbHE
YKCJI0; ippallioOHaJIbHE YUCIIO; JTIHACHE
YHCIIO;
(popmyuro€e: o3HaYCHHS
apu(PMETUIHOTO KBAJPATHOTO KOPEHS 3
YHCIIa; BIACTUBOCTI apU(METUYHOTO
KBa/IPaTHOTO KOPEHS;
XapaKTepu3ye€: BIACTUBOCTI (PYHKITIN
y=x,y=vx, 3aix rpadikamu;
PO3B’si3y€ BIIPaBH, 1[0
nependavYar0Th: 3aCTOCYBaHHS OHATTS
apu(METUIHOTO KBaJIPATHOTO KOPEHS
JUTs OOYMCIICHHS 3HaYCHb BUPA3iB,
CIIPOLIEHHS BUPA3iB, PO3B’sI3yBaHHS
PIBHSIHB, TIOPIBHSIHHS 3HAY€Hb BUPA3iB;
NIEPETBOPEHHS BUPA3iB 13
3aCTOCYBaHHSAM BUHECEHHS MHOKHUKA
3-I11]1 3HaKa KOPEHs, BHECEHHS
MHOKHHKA 1117 3HaK KOPEHS,
3BUIbHEHHS BiJ] ippallioOHaIbHOCTI B

®ynkuis y = x%, ii rpadixk i
BJIACTUBOCTI.

ApudMeTnyHui KBaApaTHUNA KOPIHb.
BnactuBocTti apudmeTnaHoro
KBaJIpaTHOTO KOPEHSI.

PamionanpHi yncia.

Ippamionanpai uncna. JlilicHi yucna.

DyHkisa y=vx, ii rpagixk i
BJIACTUBOCTI
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3HAMEHHHKY Apo0y; o0y 0By rpadikiB

QyHKLIH y=x",y=vx;

Tema 3. KBA/IPATHI PIBHAHHSA

(16 200)

YdeHnn/yyeHuus:
HABOJIMTH MPUKJIAIM: KBAIPATHUX
PIBHSIHB; KBaIpaTHUX TPUUJICHIB,;
popmyunroe:

KBaJIPATHOTO TpUUJICHA; KOPEHS
KBaJIPaTHOTO PIBHSHHS,
Teopemy Biera;

3anucye: GopmMyIiry KOpeHiB

KBaJIPATHOTO PIBHSHHS, PopMyITy

PO3KIIalaHHA KBAAPATHOTO TPUYJICHA Ha

JIHIAHI MHOXHHKH;

CKJIQ/IA€ KBAJPATHE PIBHSIHHS 32
YMOBOIO TEKCTOBOI 3a/1aui;
PO3B’si3y€ BIPaBH, 110

nepeadavYa0Th: 3HaX0HKEHHS KOPEHIB

KBaJIpATHUX PiBHSHbB, PO3KJIaTaHHS
KBa/IPATHOTO TpUYJIEHA HA MHOKHUKH;
3HAXO/P)KCHHsI KOPEHIB PIBHSHB, 1110

3BOJATHCA JO KBAAPATHUX, CKIIaJaHHA 1

pO3B’s3yBaHHS KBaJIpaTHUX PIBHSIHB Ta
PIBHSIHB, IO 3BOSTHCS 10 HUX, SIK
MAaTEMaTHYHUX MOJEIEN MPUKIIATHUX
3a1a4

O3HAYCHHA KBaJAPATHOI'O piBHSIHHSI Ta

KBaapaTHi piBHAHHSL.

dopmymna KOpeHiB KBaIpaTHOTO
PIBHSIHHS.

Teopema Biera.
KBanparauii TpudseH.

Po3knananHs KBaipaTHOTO TpUYJIEHA
Ha JIIHIHHI MHOXHHUKH.

Po3B’s13yBaHHs pIBHSAHD, K1
3BOJATHCS J10 KBaIpaTHUX.

KBanpaTHe piBHSHHS Ta PIBHIHHSA K1
3BOJIATHCS JI0 KBaJIpaTHUX, K
MaTeMaTH9YH1 MOACII MPHUKIATHUX
3ama4y

Po3B's13y€ croxkeTHi 3aa4i Ha: BUKOPUCTAHHS B3a€MO3B'SI3KIB €KOHOMIYHHUX

SIBUII; BUJIU Ta PO3PAXYHKH MOJATKIB,

IJIaTEX1B; PyX; MPOAYKTUBHICTH Mpalli;

BapTICTh TOBAPY; CYMICHY pOOOTY; CyMillll Ta CIIJIaBU TOILIO

9 KJac

AJI'EBPA

(70 200, 2 200 na muscoenn, pezepe — 18 200)

OuikyBaHi pe3yJIbTATH HABYAJIbHO-

3MicT HABYAJIBHOI0 MaTepiaxy
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Mi3HABAJBHOI JiJILHOCTI YYHIB

Tema 1. HEPIBHOCTI (/4 200)

Ydyenb/yyeHuus:
HABOJIMTH MPHUKJIAJAN: YACIOBUX
HEPIBHOCTEM; HEPIBHOCTEW 31 3MIHHUMU;
JHIMHUX HEPIBHOCTEH 3 OJTHIEIO
3MIHHOIO; TIOJIBINHUX HEPIBHOCTEH;
NMOSICHIOE 110 TaKe 00’ €/IHaHHA Ta
MEPETHH YMCIOBUX MMPOMIXKKIB;
popmy.aroe:

* BJIACTMBOCTI YMCIIOBUX
HEPIBHOCTEH, BJIACTUBOCTI
HEPIBHOCTEH 31 3MIHHOIO;
O3HAYEHHS: PO3B’SA3KY JIHIAHOI
HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO,
PIBHOCHJIBHUX HEPIBHOCTEH;

OOTPYHTOBYE BIIaCTUBOCTI YUCIIOBUX
HEPIBHOCTEI;

300paXky€ Ha KOOPAMHATHIN MPSAMi:
00’ eHaHHS Ta MEPETUH YUCIOBUX
MIPOMIXKKIB, 3aJlaH1 HEPIBHOCTSIMU
YHUCJIOB1 TPOMIKKH; BUKOHY€E OOCpHEHE
3aBIaHHS;

3aMUCYy€ PO3B’I3KM HEPIBHOCTEH Ta iX
CHUCTEM Y BHTJIS/II 00’ € THAHHS
YUCJIOBUX MIPOMIXKKIB 200 y BUTJISIIL
BIIMIOBITHUX HEPIBHOCTEH;

PO3B’sI3y€: JiHINHI HEPIBHOCTI 3 OJIHIEIO
3MIHHOIO; CHCTEMH JIIHIMHUX
HEPIBHOCTEH 3 OJIHIEI0 3MIHHOIO

Yucnosi HepiBHOCTI. OCHOBHI
BJIACTUBOCTI YMCJIIOBUX HEPIBHOCTEH.

HepiBHocTi 31 3MiHHMMU. JIiHIHHI
HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO.

UuciioBi MPOMIKKH.
PiBHOCHITEHI HEPIBHOCTI.

CucreMH NiHIHHUX HEPIBHOCTEH 3
OJIHIEIO 3MIHHOIO

Tema 2. KBAJIPATUYHA ®YHKIIA

(20 200)

Y4yeHb/y4eHulIs:
HABOIMTH MPHUKJIAAN KBAJAPATUIHOT
dynxii;
00uMcII0€ 3HaYeHHS QYHKIIIT B TOUIT
MOSICHIOE NEepeTBOPEHHA  TrpadikiB

BnactuBocti dynkmii. Hymi dyHkii,
MIPOMIKKH 3HAKOCTAJIOCTI, 3pOCTaHHS 1
cnajandas QyHKINlT, HAaHOLIbIIE Ta
HaWMeHIIe 3HaueHHs QyHKIIII.

bynkmii: fx)—f(x)+ta; f(x) —f (x+a); f| [lepeTBopeHHs rpadikiB GyHKIIIH.

(x) = kf (), f (x) — — fix); anroputm

o0y 10BU rpadika KBaIpPaTUYHOI

KBaapatuuna ¢pyHkuis, i rpadix 1
BJIACTUBOCTI.
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GhyHKITT;

xapakTepu3ye QyHKIIIO 32 ii rpadikom
PO3B’AA3y€ BIPABH, [0
nepeadavaloTh: MoOyI0By rpadika
KBaIpaTUIHOT (PYHKIIIT; pO3B’I3yBaHHS
KBaJpaTHUX HEPIBHOCTEN; 3HAXOIKCHHS
PO3B’SI3KIB CUCTEM JIBOX PIBHSHb 3
JIBOMa 3MIHHUMH, 3 IKUX X04a O oJHe
PIBHSIHHS IPYTOTO CTEIEHS; CKJIaIaHHS 1
PO3B’sI3yBaHHS CUCTEM PIBHSHB 3 JBOMA
3MIHHUMHU K MaTEeMaTHYHUX MOJIeIeH
NPUKIAIHUX 3a/1a4

KBangpaTtHa HepiBHICTE. CHCTEMA TBOX
PIBHSIHB 3 JIBOMA 3MIHHHUMH.

Cucrema qBOX PIBHSHB 3 JBOMA
3MIHHUMH IK MaTEMaTH4YHA MOJIEIb
MIPUKIIAIHOI 3a1a4i

Tema 3. HUCJIOBI NIOCJIIAOBHOCTI (10 200)

YdyeHb/yyeHUUsA:
HABOJIMTH MPHUKJIAJAN: YHCIOBOT
MOCJIIJIOBHOCTI; apu()METUYHOI Ta
T€OMETPUYHOI MPOTPECIii;
(hopmyJ1I0€ 03HAUYCHHS 1 BIIACTUBOCTI
apuMETHYHOI Ta TeOMETPUIHOT
MIPOTpeCiii;
3aMHUCYE i MOSICHIOE:
© ¢opmynu: n-ro 4iIeHa

apu(pMETHIHOI Ta TeOMETPUIHOT

MPOTPECiii, CyMHU MEPIINX 7 YJICHIB

IIUX TPOTPECIH;

eracmugocmi apupMETUIHOI Ta

r€OMETPUYHOI MPOrpeciit
PO3B’si3y€ BIPaBH, LI0
nepeadava0Th: OOYNCICHHS YJIEHIB
nporpecii; 3aJjaHHs mporpeciii 3a
JAHUMHU iX YieHamu abo
CHIBBITHOIIECHHSIMH MK HUMH;
OOYHMCIICHHS CYyM MEPIINX 71 YJICHIB
apuPMETUIHOI i TEOMETPUIHOT
POrpeciil; BUKOPUCTaHHS (HOPMYIT
3arajJbHUX YICHIB 1 CyM IPOTpecii st
3HAaXOJ/KCHHS HEB1JJOMUX €JIEMCHTIB
porpecii

Yuc10B1 TOCIIIIOBHOCTI.

ApudmMernyHa Ta reoMeTprYHa
nporpecii, ix BnactuBocti. Dopmynu
n-ro 4jeHa apu(pMeTH4HOI Ta
T€OMETPUYHOI MPOTPeECiit.

dopMyi CyMU TIEPIITUX /1 YJICHIB
apu(METHIHOI Ta T€OMETPUIHOT
nporpeciit

Tema 4. OCHOBU KOMBIHATOPUKU, TEOPII HMOBIPHOCTEM TA

CTATHUCTHUKMU (8§ 200)
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Y4yenb/yyeHuus:
HABOJAUTH MPUKJIAIM: BUIAIKOBUX
MOA1H, TOTaHHS CTATUCTUYHUX JAHUX Y
BUTJISIII TaOIuUIlh, Aiarpam, rpadikis,
3aCTOCYBaHHS MPaBUI KOMOTHATOPUKH
NMOSICHIOE, 110 TaKe: YacTOTa
BUIMAKOBOI MOJ11, UMOBIPHICTh
BUIAAKOBOT MMOIi1
3HAXOAUThb, BIiIOMPAaE i BIOPSAAKOBYE
1H(bOpMAIIIIO 3 TOCTYITHUX JKEpe
PO3B’si3y€ 3aa4i, 110 MepeadavYaTh:
BUKOPHUCTaHHS KOMOTHATOPHUX MPABUI
CyMH Ta JO0OYTKY; 3HAXOPKCHHS
HMOBIPHOCTI BUIIQJIKOBOI MO/,
00YHCIIEHHS YaCTOTH BUIIaAKOBOI IOIIT;

MMOJaHHS CTATUCTUYHUX JIAHUX Y BHUTJISI1

TabnuIpb, 1iarpam, rpadikiB

OcHOBHI TTpaBuJIa KOMOIHATOPHUKH.

YacToTa Ta IMOBIPHICTH BUIIAIKOBO1
moii.

[TouaTkOBI BiTOMOCTI PO CTATUCTHUKY.

CoocoOu 1moIaHHA JaHUX Ta 1X
00poOKHU

Po3B’s13ye€ clo:keTHi 3a1a4i HA: pO3paxyHOK Ta aHaji3 (piHAHCOBOI CIIPOMOKHOCTI
POMHU; PO3PAXyHOK OOCATY CIUIAY€HUX MOJATKIB; IPUIHATTS PIllIEHh CTOCOBHO
0COOMCTHUX Ta KOJIEKTUBHUX (pIHAHCOBUX MUTaHb TOIIO

7 Kjaac

I'EOMETPIA

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

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJIbHOI AiSVIbHOCTI YYHIB

3MiCT HABYAJIbLHOI0 MaTepiaxy

Tema 1. EJIEMEHTAPHI TEOMETPUYHI ®IT'YPH TA iX

BJIACTHUBOCTI (8 200)

Ydyenb/yyeHuus:
HABOJIMTH MPHUKJIAJAN TCOMETPUIHUX
Gbiryp, yKazaHHux y 3MICTI;
MOSICHIOE, 1110 TaKe: TOYKa, MpsMa,
HaJIeXKaTH, JIeKaTH MIXK, BIJIPI30K,
MIPOMiHb, KYT, JOBXKHHA Bipi3Ka,
rpajaycHa mMipa KyTa, piBHI BIIPI3KH,
piBHI KyTH, OiceKTpuca KyTa, BIICTaHb
MIK TOYKaMH;

['eomerpuuHi pirypu.

Touka, npsiMa, BiJIPi30K, TPOMiHb, KYT.
Ix BnactuBoOCTI.

BumiproBaHHs BiIpI3KiB 1 KYTiB.
bicekTpuca kyTa.
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(opMyJII0€: BIIACTUBOCTI: PO3MIILICHHS
TOYOK Ha MPSMIii; BAMIPIOBAHHS i
BIJIKJTQIaHHS BIIPI3KiB 1 KYTIB;
kJaacu(ikye Kyt (rocTpi, Ipsimi, TyIIi,
PO3TOPHYTI);

BUMIPIO€ Ta 00YHUCIIOE: IOBKUHY
BIJIpI3Ka, TPAJyCHY MIpy KyTa,
BUKOPUCTOBYIOYH BIIACTHBOCTI 1X
BHUMIPIOBaHHS;

300paxKye€ i 3HAXOAUTH HA MAJTIOHKAX
reoMeTpuyHi Qirypu, BKazaHl y 3MICTI
3aCTOCOBY€E BUBUCHI O3HAUYCHHS 1
BJIACTUBOCTI /10 PO3B’sI3yBaHHS 3a7a4

Bixcranes MiK JBOMa TOYKaMUA

Tema 2. BBAEMHE POSMIIINEHHSA NPAMUX HA IVIOIIUHI (/2 200)

Y4yeHb/y4eHulIs:

HABOJIMTH MPUKJIAAN TCOMETPUIHUX
Gbiryp, yKazaHUX y 3MICTI
CHIiBBIIHOCUTBD 3 00'€eKTaMU
HaBKOJIMIIHBOT AIMCHOCTI: CYMIXKHI Ta
BEPTUKAJIbHI KYTH, TapaJIeJbHI Ta
NEePHEeHAUKYJIAPHI IPsIMI;

MOSICHIOE:

10 TaKe TeopeMa, O3HaYEHHs, O3HaKa,
HACJI1JIOK, yMOBA 1 BUMOTa TEOPEMHU,
npsiMe 1 00EpHEHE TBEPIKEHHS,
JIOBEJICHHSI TEOPEMU;

CYTh JOBEJICHHS BiJ CyIPOTUBHOTIO;
| dpopmyutroe:

O3HA4eHHs. CYMDKHHEX 1
BEPTUKAIBHUX KYTIB, HapaJIeIbHUX 1
MEPICHANKYJISIPHUAX TPSIMUX,
NEepPHEeHANKYJISIpa, BIICTaH1 B/l TOUYKH 10
IIPsAMOT;

gnacmueocmi. CyMi>KHHUX 1
BEPTUKAJIBHUX KYTIB; MapaielbHUX 1
NEPIEHAUKYIIPHUX MPSIMUX, KYTIB,
YTBOPEHUX MIPH MEPETHHI MapaieIbHUX
MPSIMUX CIYHOIO;

O3HaKy TAPATETBLHOCTI MPSIMHUX

BHMIpPIO€ Ta 00YHMCIIOE BIJICTaHb Bij

CyMiXHI Ta BepTUKaIbHI KyTH, 1X
BJIACTUBOCTI.

[lapanenbHi Ta NEPIEHIUKYIAPHI
IpsiMi, X BJIIACTUBOCTI.

[lepniennuxyssip. Biactanb BiJ TOUKU
1o npsimoi. KyT MK 1BOMa NPpSIMUMU,
110 NMEPETUHAIOTHCSI.

KyTtu, yTBOpeHi npu nepeTrHi IBOX
npsiMUX ciuHOI0. O3HAKK
napajieTbHOCTI MPSIMHUX.

BracTtuBOCTI KyTiB, yTBOPEHUX TIPH
MEPETHHI MapaaeIbHUX MPSIMUAX
CIYHOIO
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TOYKH JI0 TIPSIMO{;

300paxKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: TIapayiebHl i
NEPIeHANKYIIAPHI TIPSMI;
NEPICHANKYJISAP; KyTH, YTBOPEHI TIPH
MIEPETHHI IBOX MPSIMUX CIYHOIO;
00I'PYHTOBY€E TapajeabHICTh 1
NEPICHINKYJISIPHICTD MPSMUX;
AOBOJAUTH: BJIACTUBOCTI CYMDKHHUX 1
BEPTUKAIBHUX KYTIB; MapaJeIbHUX
NPSAMUX; TEPIICHINKYIAPHUX MIPIMUX;
3aCTOCOBY€E BUBUCHI O3HAUYCHHS 1
BJIACTUBOCTI /10 PO3B’sI3yBaHHS 3a7a4

Tema 3. TPUKYTHUKHU. O3HAKH PIBHOCTI TPUKYTHUMKIB (22 200)

Y4yeHb/y4eHulIs:

HABOIMTH MPUKJIAIN: TCOMECTPUIHUX
¢biryp, ykazaHux y 3MiCTi; pIBHUX
iryp;
MOSICHIOE, 1110 Take piBHI (irypu;
¢popmynnoe:
* O3HA4eHHs: 30BHIITHBOTO KyTa
TPUKYTHUKA; PI3HUX BUJI1B TPUKYTHHKIB;
OiceKTpucH, BUCOTH, MEJIIaHU
TPUKYTHHUKA,

gracmusocmi. pIBHOOEIPEHOTO 1
| IPAMOKYTHOTO TPHKYTHHUKIB;
O3HaKuU. PIBHOCTI TPUKYTHUKIB,
PIBHOOEIPEHOTO TPUKYTHUKA;
Kjacu@ikye TPUKYTHUKH 32
CTOPOHAMH 1 32 KyTaMHu;
300pasKye Ta 3HAXOAUTH HA
MAJIIOHKAX: PIBHOCTOPOHHI,
p1BHOOEApEHI, TPSIMOKYTH1 TPUKYTHUKHU
Ta iX €JIEMEHTH; 30BHIIIHIN KyT
TPUKYTHHKA; PIBHI TPUKYTHUKHU;
OOIPYHTOBY€E: HAJICKHICTh TPUKYTHUKA
JI0 TIEBHOT'O BUJIY; PIBHICTD
TPUKYTHHKIB,;
AOBOAMTH: BJIACTUBOCTI i O3HAKH
PIBHOOECIPEHOTO TPUKYTHHUKA;

TpukyTHUK 1 fioro enemenTu. Bucora,
OicekTpuca 1 Me/liaHa TPUKYTHHUKA.

PiBHicTh reoMmerpuunux ¢iryp. O3Haku
PIBHOCTI TPUKYTHHKIB.

Bunu TpuKyTHUKIB.

PiBHOOCIpEeHMIT TPUKYTHUK, HOTO
BJIACTUBOCTI Ta O3HAKHU.

HepiBHiCTh TPUKYTHUKA.
Cyma KyTiB TPUKYyTHHUKA.

30BHIIIHIN KyT TPUKYTHUKA Ta HOTO
BJIACTUBOCTI.

BractuBOCTI IPAMOKYTHHUX
TPUKYTHHKIB
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BJIACTUBICTbH KYTiB TPUKYTHHKA;
BJIACTUBICTbH 30BHIIIHBOTO KyTa
TPUKYTHUKA;

3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a7a4
IPAKTHYHOTO 3MICTY

Tema 4. KOJIO I KPYT (8 200)

Y4yeHb/y4eHulIs:
HABOJIMTH MPHUKJIAJAU TEOMETPUYHUX
biryp, ykazaHux y 3MICTI;
popmyutroe:

O3HAYeHHs.! KOJIa, KpyTa, iX
€JIEMEHTIB; JOTUYHOI 10 KOJa;
CEPEeIMHHOTO MEePIECHANKYIISIPA 10
Bipi3Ka; KOJa, OITMCAHOTO HABKOJIO
TPUKYTHHUKA, 1 KOJIa, BIUCAHOTO B
TPUKYTHHUK;

gnacmueocmi. CepeIuHHOTO
NEepHeHIUKYJIIpa 10 BIIPi3Ka;
OICEeKTpHUCH KyTa; JOTUYHOI JI0 KOJIa;
JiaMeTpa 1 XOpJid KoJia; CepeIMHHNX
MEPIEHANKYJIISPIB 10 CTOPIH
TPUKYTHHUKA; O1CEKTPUC KYTiB
TPUKYTHUKA,
300paxKy€ Ta 3HAXOJAUTH HA
MAJIIOHKAX: KOJIO Ta HOTO €IEMEHTH;
JOTHYHY JI0 KOJIa; KOJIO, BIUCAHE B
TPUKYTHHUK; KOJIO, ONTUCAHE HABKOJIO
TPUKYTHHUKA;

BHUKOHYE LIUPKYJIEM 1 JIIHINKOIO 3a/1a4l
Ha MOOYI0BY BKa3aH1 y 3MiCTi;
3aCTOCOBY€E BUBUEHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’SI3yBaHHS 3a71a4,
30KpeMa MPaKTUYHOTO 3MICTY

Kouo. Kpyr.
JloTyHa 10 KOJIa Ta i BIIACTUBICT.

OcHOBHI 3a/1a4i Ha MMOOY/IOBY:

- moOyaoBa TPUKYTHHUKA 32 TPhOMa
CTOPOHAMU;

- 1moOyJoBa KyTa, 1110 JIOPIBHIOE
JTAHOMY;

- 1moOyaoBa OICEKTPUCH IAHOTO KYTa;

- TOJLJ JAHOTO BiJIpi3Ka HABIILI;

- moOyaoBa IpsMoti,
MEPIIEHIUKYJISIPHOT 10 TAHOI.

Koo, onrcane HaBKOJIO TPUKYTHHKA.

Koo, Brincane B TpUKYTHHK

Po3B’s13y€ 3a/1a4i NPaAKTHYHOIO 3MiCTY HA: 3HAXO/KEHHS BIJICTaHi 110
HEJIOCTYITHOT TOYKW; BCTAHOBIJICHHS PIBHOBIIIAJICHOCTI 00’ €KTIB HA TTOBEPXHI
3emJ1i; BUKOPUCTaHHS KOPCTKOCTI TPUKYTHUKA B Oy IIBHUIITBI TOIIIO
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8-i KJiac

I'EOMETPIA

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

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
NMi3HABAJILHOI AiSVILHOCTI YUHIB

3MicT HABYAJIBHOT0 MaTepiaxy

Tema 1. HOTUPUKYTHUKMU (22 200)

Y4yeHb/y4yeHuIs:
HABOJAUTH NMPUKJIAIH T€OMETPUUYHHUX
biryp, ykazaHux y 3MICTI;
MOSICHIOE, 1110 TaKe: YOTUPUKYTHHUK;
OMYKJIUN 1 HEOMYKJININ YOTUPUKY THHK;
€JIEMEHTH YOTUPUKYTHHUKA;

dopmy.roe:

O3HAYeHHA 1 6AACMUEOCMI
BKa3aHUX Y 3MICTI
YOTUPUKYTHHUKIB; HEHTPAIbHUX 1
BIMCAHUX KYTIB; BIIUCAHOTO 1
OMKMCAHOT0 YOTUPUKYTHHUKIB;
CEpEeNIHbOI JIIHIT TPUKYTHHUKA 1
Tparnerii;

O3HaKu TIapajieJiorpama,
BITIMCAHOTO 1 OTTMCAHOTO
YOTUPUKYTHUKIB,;

meopemy: Paneca; Ipo Cymy
KYTiB YOTHPUKYTHHKA,;

KJIacH(PiKye YOTUPUKYTHHUKHY;
300paxKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX YOTHPUKYTHUKH Pi3HUX
BU/IIB Ta iX €JIEMEHTH;
O0OIPYHTOBY€ HAJIEKHICTh
YOTUPUKYTHUKA JI0 TIEBHOTO BUJLY;
JAOBOJUTH: BJIACTUBOCTI i O3HAKHU
napaJieiorpama; BIacCTUBOCTI
MPSIMOKYTHHKA, poM0a, KBaipaTa,

YoTupuKyTHUK, oro eremeHTH. Cyma
KyTiB YOTHpUKYTHHKA. [lapanenorpam,
HOT0 BJIACTUBOCTI i O3HAKHU.

[IpssmokyTHUK, poMO, KBaapaT Ta iX
BIacTUBOCTI. Tparmerris.

Brnucani ta neHTpanibHi KyTu. Bnimcani
Ta ONMHUCaH1 YOTUPUKYTHHUKHU.

Teopema @aneca. Cepenus JiHis
TPUKYTHHKA, il BJIACTUBOCTI.
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3aCTOCOBY€E BUBUEHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’SI3yBaHHS 3a]1a4,
30KpeMa MPaKTUYHOTO 3MICTY

Tema 2. HIOAIBHICTD TPUKYTHHMKIB (/0 200)

Ydenn/yyeHuus:
HABOIMTH MPHUKJIAIAN TOA1I0HUX
TPUKYTHHKIB,;
MOSICHIOE 3B’ 130K M1 PIBHICTIO 1
10/110HICTIO T€OMETPUYHUX (DITYp;
popmy.aroe:
© meopemy: PO MeTiaHU
TPUKYTHUKA; PO BIACTUBICTh
OICEeKTPUCH TPUKYTHHKA,;
O3HayeHHs OJIIOHUX TPUKYTHHKIB,;
03HaKU TMOJIIOHOCTI TPUKYTHHKIB;
y3aeanvneny meopemy dDaieca;
300paxKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX O10HI TPUKYTHUKH;

OOIPYHTOBYE MOJIIOHICTh TPUKYTHHUKIB;
3aCTOCOBY€ BUBUYCHI O3HAUCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a71a4,
30KpeMa IIPH 3HaXOKEHHI BiJCTaHeH
Ha MICIIEBOCTI

VY3aranbHeHa Teopema Daneca.
[Ton16H1 TPUKYTHUKH.
O3Haku 1o/1I0HOCT1 TPUKYTHHKIB.

BractuBicTh MegiaHu Ta OiCEKTPHUCH
TPUKYTHUKA

Tema 3. PO3B’AA3YBAHHSA IPAMOKYTHHUX TPUKYTHUKIB (/4 200)

Ydyenb/yyeHuus:
HABOJAUTH NMPHUKJIATUA T€OMETPUUHUX
¢biryp Ta CiBBiIHOIIEHb, YKa3aHUX Y
3MICTI;
MOSICHIOE: 1110 Take ImoxXuiia Ta il
MIPOEKIIiS; IO O3HAYAE «PO3B’SA3aTH
MPSIMOKYTHHUIM TPUKYTHUKY;
popmy.aroe:
© gracmugocmi IEPIEHANKYISIpa 1

MOXMJIOT;

O3HAYeHHs1 CUHYCa, KOCUHYCA,

TaHI€HCA TOCTPOro KyTa

MPSIMOKYTHOTO TPUKYTHHUKA;

meopemy Ilidaropa;

CuHyc, KOCUHYC, TAHT€HC TOCTPOTO
KyTa MPSAMOKYTHOTO TPUKYTHHKA.

Teopewma Ilidaropa.

[lepnenauKysip 1 moxuia, ix
BJIACTUBOCTI.

CriBBITHOIIICHHS MK CTOPOHAMH 1
KyTaMU MPSIMOKYTHOTO TPUKYTHHUKA.

3Ha4YEeHHs CUHYCA, KOCUHYCAa, TAHI'€HCa
JIESIKUX KYTIB.
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CNIiBBIOHOUIEHHS MK CTOPOHAMH 1
KyTaMU MPSIMOKYTHOTO
TPUKYTHUKA;
3HAXOAUTH HA MAJTOHKAX CTOPOHU
MPSIMOKYTHOTO TPUKYTHHUKA,
BiJTHOIICHHS SIKUX JIOPIBHIOE CHHYCY,
KOCHHYCY, TAHTCHCY BKa3aHOTO
TOCTPOTO KYTa,
00YHCJII0€ 3HAYCHHS CUHYCA,
KOCHHYCa, TaHTeHca i KyTiB 30°, 45°,
60°;
aoBoauTh Teopemy Ilidaropa;
PO3B’SI3y€ MPSMOKYTHI TPUKY THUKA
3aCTOCOBY€ BUBUYCHI O3HAUCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3aja4,
30KpeMa MPaKTUYHOTO 3MICTY

Po3B’s13yBaHHs IPSIMOKYTHUX
TPUKYTHHKIB

Tema 4. MHOTI'OKYTHHUKMU. IIVIOLII MHOI'OKYTHHUKIB

(12 200)

Ydyenb/yyeHuus:
HABOJAUTH NMPHUKJIATUA T€OMETPUUHUX
Gbiryp, yKazaHHux y 3MICTI;
MOSICHIOE, 1110 TaKe: MHOTOKYTHHK Ta
HOT0 €JIEMEHTH; TUI0Ia MHOTOKYTHHKA;
MHOTOKYTHUK, BIUCAHHI y KOJIO Ta
OIMCAaHUM HAaBKOJIO KOJIa;
popmy.aroe:

* O3HA4YeHHs: MHOTOKYTHUKA,
BIIMCAHOTO y KOJIO; MHOTOKYTHHKA,
OIKMCAHOI0 HABKOJIO KOJIA;
meopemy: Tpo ILIOILY
NPSMOKYTHHKA, Tapajiejorpama,
TPUKYTHUKA, TpaMeLii;

3aMMCy€ Ta NOSICHIOE (DOPMYJIH TLIOIII
reoOMeTpUYHUX (Piryp, ykazaHux y
3MICTI;

300paxKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: MHOTOKYTHUK 1 HOTO
€JIEMEHTH; MHOTOKYTHHK, BIIUCAHUHN Y
KOJIO; MHOTOKYTHUK, OITUCAHUI
HABKOJIO KOJIa;

MHOrOKyTHUK Ta HOr0 €JIEMEHTH.

MHOTOKYTHUK, BOUCAHUH Y KOJIO, 1
MHOI'OKYTHHK, OITMCAaHUI HABKOJIO
KOJIa.

[ToHSATTS TIOIII MHOTOKYTHHUKA.
[Tnomi mpsSsMOKyTHUKA,

napasuenorpama, pom0a, TPUKyTHUKA,
Tpanerii
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CHIiBBiTHOCHUTH 3 00'cKTaMU
HABKOJIMIITHBOT JIMCHOCTI BKa3aH1 y
3MICTI irypu;

004YMCJII0€ TIUIONI BKa3aHUX Y 3MICTI
iryp;

3aCTOCOBY€ BUBUCHI O3HAUCHHS,
BJIACTUBOCTI Ta (HOPMYJIH 10
PO3B’sSI3yBaHHS 33J1a4, 30KpeMa
3HAXOJIPKEHHS IIJIOIL PeaIbHUX 00’ €KTIB;
pPO3B’si3y€ 3aaa4i HA: pO3OUTTS
MHOTOKYTHHKA Ha PIBHOBEJIUKI;
JOCJIJIPKeHHST PIBHOCKJIAJEHOCTI
MHOTOKYTHHKIB TOIIIO

Po3B’s13y€ 3a1a4i NpaKTUYHOIO 3MICTY Ha: BU3HAUYCHHS B1JICTaH1 JI0
HEJIOCTYMHOT TOUKH; BUCOTHU MPEAMETa; 3HaXOHXKEHHS KyTiB (KyTa migiomMy
JIOPOTH, BIIKOCY, KyTa, i/ SKUM BUIHO JESKUI MPEAMET) TOIIO

9-1i KJac

I'EOMETPIsA

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

QOuikyBaHi pe3yJIbTATH HABYAJIbHO-
Mi3HABAJBHOI IiJIbHOCTI YYHIB

3MicT HAaBYAJIBHOI0 MaTepiaxy

Tema 1. KOOPAUHATH HA TIJIOLUHI (8 200)

Y4yeHb/y4eHU1Is:
HABOJUTH NMPHUKJIAAU CITiBBIHOIICHD,
yKa3aHUX y 3MICTi;
MOSICHIOE:
110 TaK€ CUHYC, KOCUHYC, TAHT€HC
KyTiB BiJ 0° 10 180°; piBHSHHS
dirypm;
SK MOJICHA 3a0amu Ha KOOPAUHATHIH
IUTOIIKHI: TIPSIMY; KOJIO;
(hopmyJiroe Teopemu 1po:
BIJICTaHb MK JBOMAa TOYKAMU;
KOOPJAWHATHU CEPEAUHU BIIPI3Ka;
3aMUCY€ TA MOSICHIOE:

CuHyc, KOCUHYC, TaHT'€HC KyTiB BiJ 0°
1o 180°.
ToToXHOCTI:

sin (180° — o) = sin a;

cos (180° — a) =—cos a.

Koopnunartu cepenunu BiapizKa.

Bigcrans M 1BOMA TOYKAMH 13
3aJIaHUMH KOOPJAMHATAMH.

PiBHSIHHS KOJa 1 NpAMOi
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@ opmynu KOOpIAUHAT CEPEIMHU
B1JIpi3Ka, BIACTaH1 M)XK JIBOMa
TOYKaMU;

PIBHAHHA KOJA, IPAMOI,
300paxye€ Ta 3HAXOAUTH HA
MAJIIOHKAX TeOMETPUYHY Pirypy
(mpsimy, K0JIO) 32 ii pIBHSHHSIM y
3aJlaHIid CUCTEMI KOOPAMHAT;
o0uncIIIoE:

KOOPJIMHATU CEPEIMHU BIAPI3KA;

BIJICTAaHb MK JIBOMa TOYKAMH,

3aJlaHUX CBOIMHU KOOpPJIMHATAMU;

AOBOJUTH TEOPEMY MPO: BIJICTAHb MIXK
JIBOMa TOYKAMH; KOOPJAMHATH CEpEIUHU
BIJIpI3Ka;
3aCTOCOBY€E BUBUEHI (hOopMyIH i
piBHSHHS QIryp 10 PO3B’SI3yBaHHS
3a1a4

Tema 2. BEKTOPH HA IIJIOLLIAHI (72 200)

YdeHb/yueHuns:
HABOJIMTH MPUKJIAIAN: PIBHUX,
IPOTHIICKHUX, KOJIHEAPHUX BEKTOPIB;
MOSICHIOE:
w0 make: BEKTOp; MOJIYJb 1
HaANpsSM BEKTOPa; OJMHUYHUN
BEKTOP; HYJIb-BEKTOP; KOJIHEApHI1
BEKTOPH; MIPOTUJICIKHI BEKTOPH,
KOOpJIMHATH BEKTOPA; Cyma i
PI3HUIIA BEKTOPIB; T00yTOK BEKTOpa
Ha YHUCIIO;
5K 3a0amu BEKTOP;
5K 8i0KIacmu BEKTOP BiJ 3a/1aHOT
TOYKHU;
3a AKUMU NPABULAMU 3HAXOOSMD:
CYyMY BEKTOpIB; I00yTOK BEKTOpa
Ha YMCIIO;
¢popmynnoe:
O3HaYeHHs: PIBHUX BEKTOPIB;
CKaJIIpHOTO JI00YTKY BEKTOPIB;
gracmugocmi: A HAJl
BEKTOpaMU;

BekTop. Monynb 1 HampsiMm BEKTOpA.
PiBHICTH BEKTODIB.

Koopaunatu Bektopa. JlogaBanus 1
BiJIHIMaHHS BEKTOPiB. MHOKEHHS
BeKkTOopa Ha uncio. KonineapHi
BekTOpH. CKAJISIpHUI T100yTOK
BEKTOPIB
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300paKye€ i 3HAXOAUTH HA MAJTIOHKAX:
BEKTOP; BEKTOP, piBHUI 200
MPOTUJICKHUM TaHOMY, KOJIIHEapHUH 13
JaHUM, Y T. 9. 32 HOTO KOOPIMHATAMU;
BEKTOP, 1110 JTOPIBHIOE CyMi (PI3HUIII)
BEKTOPIB, TOOYTKY BEKTOpa Ha YUCIIO;
o0umcIIIoE:
KOOPJIMHATH BEKTOpa, CyMH
(p13HUII1) BEKTOPIB, 1OOYTKY
BEKTOpPAa Ha YHCJIO;
JIOBXKMHY BEKTOpa, KyT MiX JIBOMa
BEKTOpaMU;
OOIPYHTOBYE: PIBHICTb, KOJIIHEAPHICTh
BEKTOPIB;
3aCTOCOBY€E BUBUCHI O3HAUCHHS U
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 33124

Tema 3. PO3B’A3YBAHHSA TPUKYTHUKIB (/0 200)

Y4yeHb/y4eHuUIIs:

MOSICHIOE, 10 O3HAYa€ «pPO3B’S3aTU
TPUKYTHUKY;

dbopmyarwe  Teopemy: KOCHHYCIB;
CUHYCIB;

3anMCcy€ Ta MOSICHIOE (OPMYIHU TUIOII
TpukytHuka (I'epona; 3a  nBoMa
CTOPOHAMHU 1 KyTOM MiXK HUMH);
300paxKye€ Ta 3HAXOAUTH HA MAJIOHKAX
€JIEMEHTH TPUKYTHHUKA, HEOOXITHI IS
004YMCIIeHHSI 15(0K0) HEBIJOMHUX
CJIEMCHTIB;

004YMCJII0€: TOBKUHMA HEBIIOMUX CTOPIH
Ta TpaayCHI MIpH HEBIJIOMHUX KYTiB
TPUKYTHHUKA; TJIOUI TPUKYTHHKIB;
3aCTOCOBY€E BUBUCHI (hopmynu i
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a7a4

TeopeMu KOCHHYCIB 1 CHHYCIB.

dopmyna 7151 3HAXOHKEHHS TIIOMTI
TPUKYTHHUKA

Tema 4. IPABUJIBHI MHOT'OKYTHHUKHU. 1OB’KUHA KOJIA. IVIOLIA

KPYT'A (10 200)

Ydenn/yyeHuus:
HABOJUTH MPUKJIATUA TEOMETPUIHUX
Gbiryp, ykazaHux y 3MiCTi;

[IpaBunbHUI MHOTOKYTHUK, HOTO
BUJM Ta BJIACTUBOCTI.
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MOSICHIOE, 1110 TAaKe: 1yra KOJIa;
JOBXKMHA KOJIa; IIJIOIA KpyTa;
IPaBUIBHUI MHOTOKYTHHUK (TPUKYTHUK,
YOTUPUKYTHUK, IIECTUKYTHUK),
BIIMCAHUM y KOJIO T4 OIIMCAHUM HABKOJIO
KOJIa;

CHIBBIIHOCHTB 3 00'eKTaMu
HABKOJIMIIHBOI IIMCHOCTI BKa3aHi y
3MICT1 QIrypH;

00uMcIII0€: Pajlyc KoJia 32 CTOPOHOIO
BIIMUCAHOT'O B HHOT'O MPaBUIILHOTO
MHOTOKYTHHKA (TPUKYTHHKA,
YOTUPUKYTHHUKA, IIECTUKYTHHUKA) 1
HaBIAKW; paJilyCc KoJia 32 CTOPOHOIO
ONKMCAHOr0 HABKOJIO HBOTO
IPaBUJIBHOTO MHOIOKYTHHKA
(TPUKYTHHKA, YOTUPUKYTHHKA,
IIECTUKYTHHUKA) 1 HABIAKH; TOBXKUHH
KoJIa 1 IyTH KOJia; IUIOLI1 KpyTa, CeKTopa
Oyaye; NpaBUIbHUI TPUKYTHUK,
YOTUPUKYTHUK, IIECTUKYTHUK;
3aCTOCOBY€E BUBUCHI O3HAYCHHS,
BJIACTUBOCTI Ta (GOPMYJIU JI0
pO3B’sA3yBaHHA 3a7a4

[IpaBunbHUN MHOTOKYTHUK, BIIMCAHUN
y KOJIO Ta OIIUCAaHUK HABKOJIO KOJIa.

JloBxknHa koJa. /JJoBxkuHa 1yTu KOJa.

[ioma kpyra ta 10ro 4acThH

Tema S. TEOMETPUYHI HEPEMIINEHHS (6 200)

YdyeHb/yyeHUUsA:

HABOJUTH NPUKJIAAU: - PIryp Ta ix
00paziB MpU reOMETPUIHUX
NEePEMIIICHHSX, YKa3aHUX Y 3MICTI;
¢biryp, sSiKi MatOTh HEHTP CUMETPIi, BIiCh
CUMETpIi; piBHUX DITyp;
MOSICHIOE, 1110 TaKe: MEePEMIIIEHHS
(pyx); obpa3 ¢irypu npu
reOMETPUYHOMY TepeMileHH1; (irypa,
CHMETpHUYHA JIaHIM BITHOCHO TOYKH
(MpsiMOT); CUMETPist BITHOCHO TOYKHU
(mpsimo1); mapaJielibHe IEPEHECEHHS,;
NOBOPOT; PIBHICTH QIryp;
dopmy.roe:

O3Ha4eHHs: PIBHUX QITYp;

eracmugocmi: IEPEMIIICHHS;

[Tepemimenns (pyx) Ta iloro
BJIACTUBOCTI.

Cumerpis BIIHOCHO TOYKH 1 MPSAMOT,
[IOBOPOT, MapajeibHe NEPEHECEHHS.

PiBHicTh diryp
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CUMETpIi BITHOCHO TOYKH (MPSIMOT);

napajieTbHOTO IEPEHECEHHS;

HOBOPOTY;
300pakye i 3HAXOAUTH Ha MAJTIOHKaX
¢birypu, B Kl mepexoaaTh naHi Girypu
IIPY PI3HUX BHUJIaX TIEPEMIIICHD;
OOTPYHTOBY€: CUMETPUYHICTH JTBOX
Gbiryp BITHOCHO TOYKH (MIPSAMOI);
HasIBHICTbH y (irypu 1eHtpa (oci)
CUMETPIT; PIBHICTh Piryp i3
3aCTOCYBaHHSM IIEPEMIIIICHb;
3aCTOCOBY€ BUBUYCHI O3HAYCHHS 1
BJIACTUBOCTI /10 PO3B’sI3yBaHHS 3a7a4

Po3B’s13y€ 3a1aui HA: 3HAXO/KCHHS HEBIJJOMUX €JIEMEHTIB PeabHUX 00’ €KTIB;
3HAXOJKEHHS TUIOII peaJbHUX 00’ €KTIB, MOKPUTTS MUIONMHU MPABUIBHUMHU
MHOTOKYTHUKaMH TOIIO
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