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MMOSACHIOBAJIBHA 3AIIUCKA
Mema 6a3060i 3azanbHoi cepedHbOi ocgimu. PO3BUTOK Ta CoIliajizarlis
ocobucTocti y4HiB, (OpMyBaHHS IXHbOI HalllOHAJIBHOI CaMOCBIJOMOCTI, 3arajibHOI
KyJbTYPH, CBITOTJIAJIHUX OPIEHTUPIB, €KOJOTIYHOTO CTHJIK0 MHUCIEHHS 1 TOBEIHKH,
TBOPUUX 3IOHOCTEH, JOCHITHUIKMX HABUUOK 1 HABUYOK >KUTTE€3a0€3MEUYCHHS,
3IaTHOCTI 10 CAMOPO3BUTKY Ta CAMOHABYAHHS B YMOBaX IJ100ajbHUX 3MIH 1 BUKJIUKIB.

BunyckHUK OCHOBHOI HIKOJIM — L€ NaTpioT YKpaiHW, SIKUW 3HA€ 1i 1CTOPIIO;
HOCIH YKpaiHCBhKOI KYJIbTYpH, SIKHHA TTOBAXKA€E KyJIbTYPY IHIIUX HAPOIiB; KOMIETCHTHUN
MOBEIIb, IO BUIBHO CIUIKYETHCS ACPKABHOIO MOBOIO, BOJIOJIE€ TaKOX pigHOIO (Y pasi
BIIMIHHOCT1) ¥ OJTHI€IO YU KIJTbKOMAa 1HO3€MHUMH MOBaMH, Ma€ OakaHHS 1 3JJaTHICTD /10
CaMOOCBITH, BUSBJISI€ aKTUBHICTh 1 BIAMOBIJAIBHICTh Y TPOMAJCHKOMY W OCOOUCTOMY
KUTTI, 3JaTHHA 10 TIANPUEMIMBOCTI Ta 1HIIIATUBHOCTI, Ma€ YSIBJISCHHS IIPO
CBITOOYZIOBY, OEPEKHO CTAaBUTHCS JI0 MPUPOJIU, OE3MEUHO i JIOIIILHO BUKOPHCTOBYE
JIOCSITHEHHS HAYKH 1 TEXHIKH, IOTPUMYETHCS 3JI0POBOTO CIIOCOOY KHUTTS.

[IpoBimHMM 3aco0oM  peamizaiii BKa3aHOI METH €  3alpOBAKCHHS
KOMITETEHTHICHOTO MIJXOAYy Y HaBUYaJbHO-BUXOBHHUIHMI TMpolleC 3arajibHOOCBITHHOI
IIKOJIA NUISIXOM (DOPMYBaHHS IPEIMETHHX 1 KITFOUOBUX KOMIIETEHTHOCTEH.

Kypc maremaTuku OCHOBHOI IIKOJIM JIOTIYHO TMPOJIOBXKYE peani3ailiio 3aB/iaHb
MaTE€MaTUYHOI OCBITM YYHIB, pO3MOYaTy B IIOYATKOBUX KjacaxX, PO3LIMPIOIOYHU 1
JIOMOBHIOIOYM II1 3aBJaHHS BIAMOBIAHO IO BIKOBHX 1 ITI3HABAJBbHUX MOXKIUBOCTEU
IKOJIsIpiB. B OCHOBY 1MOOYIOBH 3MICTY Ta OpraHizailii mpoiiecy HaBYaHHS MaTeMaTUKH
MOKJIAJICHO KOMNemeHmMHICHUY nioxio, BIATOBIHO JO SKOTO KIHIIEBUM pE3yJIbTaTOM
HaBYaHHS TIpeaMeTa € Cc(POpMOBaHI TMEBHI KOMIIETEHTHOCTI, SK 37aTHOCTI YYHS
3aCTOCOBYBaTH CBOI 3HAHHA B HaBYAIBHUX 1 pPEATbHUX JKUTTEBHX CHUTYaIlisX,
MOBHOLIHHO OpaTu y4acTh B HUTTI CyCHUJIbCTBA, HECTH BIJIMOBIAAIBHICTH 3a CBOI Aii.
HaBuanHs MareMaTWKl B OCHOBHIM ImIKoJI Tiependadae (opmMyBaHHS MPEIMETHOT
MaTeMaTHUYHOI KOMIIETEHTHOCTI, CYTHICHUH OMHC SIKOi MOAaHo y po3aim «OdikyBaHi
pe3yNbTaTH HABUYaJbHO-MI3HABAILHOT JISIIBHOCTI» I1i€i  mporpamu. DopMyBaHHSA
3a3HAYCHOI KOMIIETEHTHOCTI TMIAMOPSAIKOBYEThCS peamizaiii 3arajJbHuUX 3aBJaHb
IIKUIBHOT MaTEMAaTHYHOI OCBITH. /{0 HUX HaJIeKaTh:

e (dopmyBaHHS cmaglenHs IO MaTeMaTHKWA SK HEBII €MHOI CKJIaJ0BOi
3arajibHOi KYJBTYPH JIFOJMHU, HEOOX1THOT YMOBH i1 IIOBHOIIIHHOTO KUTTS B Cy4aCHOMY
CyCHiJIbCTBI Ha OCHOBI O3HAMOMJICHHS 3 1JIeIMH 1 METOJaMU MaTEeMaTHKU SIK



yHIBEpCaTbHOI MOBH HAayKH 1 TeXHIKHA, €()EKTUBHOTO 3ac00y MOJCIIOBAHHS 1
JOCTII>KEHHS TIPOILECIB 1 SIBUII] HABKOJUIITHHOTO CBITY;

® 3a0€3MEUYCHHS 080J00IHHA MAaTEeMAaTUYHOI0 MOBOIO, PO3YMIHHSA HHUMH
MaTEeMaTUYHOI CHMBOJIIKM, MaTeMaTUYHUX (HOpMyJ 1 MojeNied sK TakuxX, IO JA0Th
3MOTY OMHMCYBATHU 3arajibH1 BJACTUBOCTI 00’ €KTIB, IIPOIIECIB Ta SBUII;

e (opMmyBaHHS  30ammocmi  JOTIYHO  OOIPYHTOBYBaTH Ta  JIOBOJUTHU
MaTeMaTU4YHI TBEPPKCHHS, 3aCTOCOBYBAaTH MaTeMaTHYHI METOAH Y npoueci
pO3B ;13yBaHH;1 HaBYAJIBHUX 1 NMPAKTHYHUX 32/a4, BUKOPHCTOBYBATH MaTeMaTU9IHi
3HAHHS 1 BMIHHSA 11T YaC BUBYEHHS 1HIITNX HaBYAJTBLHUX MPEIMETIB;

® DPO3BHUTOK yMiHb TIPAIIOBATH 3 MIAPYYHUKOM, OMPAIbOBYBATH MaTEMaTHUYHI
TEKCTH, IIyKaTH 1 BUKOPUCTOBYBATH JOJATKOBY HaBUajbHy 1H(GOpPMAIIiIO, KPUTHYHO
OlliHIOBaTH 3700yTy 1HGoOpMalio Ta 11 JpKepena, BHUOKPEMIIOBAaTH TOJIOBHE,
aHai3yBaTH, pOOUTH BUCHOBKH, BUKOPUCTOBYBAaTH OTpUMaHy iHoOpMaIlio B
0COOMCTOMY KUTTI;

e (dopmyBaHHS 30amHocmi OIIHIOBATA TMPAaBWIBHICTh 1 PAalllOHAJIBHICTD
pO3B’sI3yBaHHS MaTEeMaTHYHUX 3a/ad, OOIPYHTOBYBATH TBEPUKCHHS, NpUAMATH
pillIEHHS B YMOBaX HEMOBHO1, HAJUIUIIIKOBOI, TOYHOI Ta IMOBIPHICHOI 1H(pOpMAITii.

KpiM 1px 3aranbHUX OCBITHIX 3aB/IaHb B OCHOBHIM IIKOJII PEai3yOThCS Taki
crenudivyHi sl JAHOTO €Tany HaBYaHHS MaTEMAaTUKW OCBITHI 3aBJIaHHS:

® PO3LIMPEHHS 3HaHb MPO YKUCJIO (BiJA HATYypalbHUX YHUCENT N0 INCHUX),
dbopMyBaHHS KyJIBTYPH YCHUX, MTUCBMOBUX, IHCTPYMEHTAIBHUX O0OUNCIICHb;

e (¢opmyBaHHS cHUCTeMU (PYHKIIOHATBHUX TOHSTh, YMIHb BHUKOPHUCTOBYBATU
byHkuii Ta ix rpadiky IS XapakTEPUCTHKU 3aJIEKHOCTEH MIK BEJIMYMHAMHU, OIUCY
SIBUIII 1 ITPOLIECIB;

e 3a0e3MEYeHHS  OBOJOJAIHHS  Y4YHAMH MOBOK  anreOpu, yMIHHSAMU
3MIACHIOBATH TEPETBOPEHHS anreOpaiyHUX BUpas3iB, PO3B’SI3yBaTH  PIBHSHHA,
HEPIBHOCTI Ta iX CHUCTEMH, MOJEIIOBAaTH 3a JOIMOMOTOI PIBHSHBL peajibHI CUTYyaIlil,
MOSICHIOBATH 3700yT1 pe3yIbTaTH;

e 3a0e3MEYeHHS OBOJIOAIHHS MOBOIO TE€OMETpIi, PO3BUTOK iX MPOCTOPOBHX
ySIBJIEHb 1 YSIBU, YMiHb BUKOHYBAaTH OCHOBHI T'€OMETpHUYHI MOOYIOBU 3a JOIOMOTOIO
r€OMETPUYHUX THCTPYMEHTIB (JIIHIAKU 3 MOJIIKAMH, TPAHCIIOPTUPA, KOCUHIIS, IUPKYJIS
1 THINKN);

e (GopMyBaHHS 3HAHb PO T€OMETPUYHI (PITYpH HA ITUIOLIUHI, 1X BIACTHBOCTI, a
TaKOX YMiHb 3aCTOCOBYBATH 3700yTl 3HaHHS Y HABYAIbHUX 1 )KUTTEBUX CUTYaLISIX;

o (bopMyBaHHs{ YSBJICHHS TIPO HAWMPOCTINI TeOMeTpudHi (Pirypu B mpocTopi
Ta iX BJIACTUBOCTI, a TAaKOXX TEPBUHHUX YMiHb 3aCTOCOBYBAaTH iX y HaBUaJbHUX 1
KUTTEBUX CUTYAIIsIX;

e O3HalloMJIEHHA 31 cmoco0aMH 1 MeTOZaMHd MaTeMaTHYHHUX JOBEICHbD,
bopMyBaHHS YMiHb iX PAKTUYHOTO BUKOPUCTAHHS;

e (GopMyBaHHS 3HAaHb PO OCHOBHI T€OMETPUYHI BEIMYMHU (JOBXHUHY, TUIOLLY,
00’em, Mipy KyTa), IPO CIIOCOOM iX BUMIPIOBAHHS i 0OUMCIICHHS /ISl TUIAHIMETPUIHUX 1



HANMOPOCTIINX CTEPEOMETPUUHUX (Iryp, a TaKoXX YMIHHS 3aCTOCOBYBaTH 3700YTi
3HaHHS y HaBYAIbHHX 1 )KUTTEBUX CUTYAIIIsIX;

® BHUBYCHHS T'€OMETPUYHUX TMEPETBOPEHb IUIOUIMHH Ta iX HAMMpPOCTIIINX
BJIACTUBOCTEH, a TaKOXX pPO3BUTOK B VY4YHIB (YHKIIOHAIBHUX YSBIEHb Ha
Tr€OMETPUYHOMY 3MICTI;

Kpim Toro, HaB4aHHS MaTeMaTUKH Ma€ 3pOOUTH NMEBHUI BHECOK Y (hOpMYBaHHS
KJIFOYOBUX KOMIIETEHTHOCTEH.

Kuarw4osi Komnonentu
KOMIIETEHTHOCTI

1 ChijikyBaHHSA Yminna: craButy 3anuTaHHs 1 po3Mi3HABaTU
nep:kaBHoI0 (i pifHOIO | TPOOIIEMY; MIPKYBATH, POOUTH BUCHOBKH Ha OCHOBI
—y pasi iH(opMmaiiii, moganoi B pizHux popmax (y TaOIuIsX,

BigMiHHOCTI) MOBaMH | Jiarpamax, Ha rpadikax); po3ymiTH, MOSICHIOBATH 1
MEePETBOPIOBATH TEKCTU MaTeMaTUYHUX 3aja4 (YCHO 1
MHCHbMOBO), FPAMOTHO BUCJIOBIIOBATUCS P1THOIO
MOBOIO; JOPEYHO Ta KOPEKTHO BXKMBATU B MOBJICHHI
MaTeMaTUYHy TEPMIHOJIOT1I0, YITKO, JIJAKOHIYHO Ta
3p03yMiio PopMyITIOBATH AYMKY, apTyMEHTYBATH,
JIOBOJIUTHU TIPABUIILHICTh TBEPIKECHb; MOTTIOBHIOBATH
CBI CIOBHUKOBHUH 3ariac.

Cmaegnennsa: po3yMiHHS BOKIMBOCTI YITKUX Ta
JAKOHIYHUX (POPMYIIIOBAHb.

Haeguanwni pecypcu: 03Ha4CHHS TTOHSATD,
dhopMyIIIOBaHHS BIACTUBOCTEH, JIOBEICHHS TEOPEM

2 CnijikyBaHHS YMinna: cninkyBaTUCs 1HO3E€MHOIO MOBOIO 3
iHO3eMHHMH MOBAMH | BUKOPUCTAHHSIM YUCJTIBHUKIB, MATEMAaTUUYHUX MTOHSATS 1
Hally>)KMBaHIIIMX TEPMIHIB; CTABUTH 3alIUTAHHS,
dbopmyatoBaTH nMpodIeMy; 31CTaBIATH MATEMATHYHUAN
TEepMiH 41 OyKBEHE MO3HAUYEHHS 3 HOTr0 MOXOIKEHHAM
3 1H0O3€MHOT MOBH, TIPAaBUILHO BUKOPUCTOBYBATH
MaTeMaTU4yH1 TEPMIHU B IOBCSAKIEHHOMY JKUTTI.
Cmaegnenna: yCBITOMIICHHS BAXJIMBOCTI BUBUCHHS
1HO3EMHUX MOB JIJII PO3YMIHHSI MAaTEMaTHIHHUX
TEpPMiHIB Ta MMO3HAYEHb, OMIYKY 1HpOpMAaIIii B
THIITOMOBHHUX JKEpeIax.

Haeuanwni pecypcu: T€KCTH 1HO3EMHOIO MOBOIO 3
BUKOPUCTAHHSAM CTATUCTUYHUX JTAHUX, MATEMATUIHUX
TEpPMiHIB

3 MartemMaTu4Ha Yminna: onepyBaTu 4rcIIOBOIO 1IH(POpMAITi€TO,




KOMIIETEHTHiCTh

TCOMETPUIHUMHU 00’ €KTaMHU Ha TIIOMIWHI Ta B
MIPOCTOPi; BCTAHOBIIOBATH BITHOIICHHS MiX
peanbHIMU 00’ €KTaMH HaBKOJIMIITHBO1 AIMCHOCTI
(MpUpOTHUMH, KYJIBTYPHUMH, TEXHIYHIMH TOIIIO);
pO3B’A3yBaTH 3aj1aui, 30KpemMa MPaKTUIHOTO 3MICTY;
OyJlyBaTH 1 IOCI)KYBAaTH HAUMIPOCTIII MaTeMaTUYHI
MOJIEN1 peasIbHUX 00'€KTIB, IIPOIIECIB 1 SIBUIII,
IHTEPIPETYBATH Ta OLIIHIOBATH PE3YJIbTATH;
MPOTHO3YBATH B KOHTEKCT1 HABYAJILHUX Ta
MPaKTUYHUX 33/1a4; BUKOPUCTOBYBATH MaTEMaTUYH1
METO/IH Y )KUTTEBUX CUTYAIISX.

Cmaegnenns: yCBITOMIICHHS 3HAYCHHS MAaTEMATHKH
JUTSl TOBHOLIIHHOTO KUTTSI B Cy4aCHOMY CYCIUJIbCTBI,
PO3BUTKY TEXHOJIOTIYHOTO, EKOHOMIYHOTO i
00OPOHHOTO MOTEHIIATY AepP>KaBH, YCHIITHOTO
BHUBYEHHS 1HIIUX JUCLIAILIIH.

Haeuanwvui pecypcu: po3B's3yBaHHI MaTEeMaTUYHHUX
3aJlay, 30KpeMa TaKuX, 1110 MOJICTIOI0Th pealibHi
JKUTTEB1 CUTYaIli

OcHoBHi
KOMIIETEHTHOCTI y
NPUPOTHUIHX
HAYKaX i TEXHOJIOTIsIX

Yminna: posnizHaBatu npo6siemMu, 110 BUHUKAIOTh Y
JOBKIJIJTI 1 IKI MOYKHA PO3B’s13aTH 3ac00aMu
MaTeMaTUKH; OylyBaTH Ta JIOCIKYyBaTH
MaTeMaTU4YH1 MOJIEJ TPUPOTHUX SBUII 1 MPOIIECIB.
Cmaenenns: yCBIIOMIICHHS BaKJIMBOCTI MAaTEMaTUKHU
SK YHIBEpPCAJIbHOI MOBU HayKH, TEXHIKHU Ta
TEXHOJIOT1H.

Haeguanwvni pecypcu: ckiananns rpadikiB Ta giarpam,
AK1 UTIOCTPYIOTh (PYHKIIOHAJIbHI 3aJ1€KHOCTI
pe3yNbTaTiB BILIUBY JIFOACHKOI AISIBHOCTI HA IPUPOTY

Indopmauniiino-
uugpposa
KOMIIETEHTHICTH

Yminna: ctpykrypyBatu J1aHi; QisITH 32 AJITOPUTMOM
Ta CKJIaJaTH aJITOPUTMHU; BU3HAYATH TIOCTATHICTh
JAHUX JIJI PO3B’I3aHHS 3a]1a4i; BUKOPUCTOBYBATH
pi3HI 3HAKOB1 CUCTEMHM; 3HAXOUTH 1H(HOpMAaIIito Ta
OI[IHIOBATH ii IOCTOBIPHICTh; JOBOJUTH ICTUHHICTh
TBEPKCHb.

Cmagnennsa: KpUTUIHE OCMUCIICHHS 1H(pOpMAIIii Ta
JUKEped 11 OTpUMaHHSI; YCB1TOMIIeHHS BaKIMBOCTI [KT
TU1s1 €EKTUBHOTO PO3B’I3yBaHHS MaTEeMAaTUIHUX
3a1ay.

Haeuanwshi pecypcu: Bi3yaiizailis JaHUX, T00y10Ba
rpadikiB Ta giarpam 3a JOMOMOTOI0 MTPOTPAMHUX




3ac001B

YMiHHA BUUTHUCH
BIIPOJIOBIK KUTTS

Yminna: Bu3HauaTH METY HABYAJIBHOI JISTBHOCTI,
BIIOMpATH i1 3aCTOCOBYBATU MOTPIOHI 3HAHHS Ta
CIIOCOOU JISUTHHOCTI JIJIS TOCSITHCHHS Ii€1 METH;
OpraHi30BYBaTH Ta IUIAHYBATH CBOIO HABYAIbHY
TSITEHICTD; MOJICTIOBATH BJIACHY OCBITHIO TPAEKTOPIIO,
aHaTI3yBaTH, KOHTPOIIOBATH, KOPUTYBATH Ta
OLIIHIOBATH PE3YJIbTATH CBOEI HABUAIBHOT A1SUIBHOCTI;
JIOBOJIUTHU MPABUJIILHICTH BJIACHOTO CYJIKEHHS a00
BU3HABATU MTOMUJIKOBICTb.

Cmaegnenna: yCBITOMIICHHS BJIACHUX OCBITHIX TOTPEO
Ta [IHHOCT1 HOBUX 3HaHb 1 BMiHb; 3aI[IKaBJICHICTD Y
Mi3HaHHI CBITY; PO3YMIHHS BaXKJIUBOCTI BUUTHUCSA
BIIPOJIOBIK KUTTS; IPArHEHHS 10 BIOCKOHAJICHHS
pPEe3yIbTaTIB CBOET MISITBHOCTI.

Haeuanwvni pecypcu: MOJCIIOBaHHS BJIACHOI OCBITHBOI
TpPaEKTOPIi

IniniaTuBHicTsb i
MiINPUEMJIMBICTD

Yminna: renepyBatu HOBI 17€1, BUPILLYBAaTH KUTTEBI
npoOsemMu, aHalli3yBaTH, IPOrPO3yBaTH, yXBAIOBATH
ONTUMAaJIbHI PIIIEHHS; BUKOPUCTOBYBATH KpUTEPIl
palioOHAIBHOCTI, TPAKTUYHOCTI, €(EKTUBHOCTI Ta
TOYHOCTI, 3 METOI0 BUOOPY HAUKPALIOro PIILICHHS;
apryMEeHTYBaTH Ta 3aXMILATH CBOIO MO3HUIIIIO,
JMCKYTyBaTH; BUKOPUCTOBYBATH Pi3HI CTPATETIi,
IIyKalO4Yu ONTUMAJIBHUX CIIOCO01B PO3B’I3aHHS
XKUTTEBOTO 3aB/IaHHS.

Cmaenennsa: 1HIIATUBHICTD, BIINIOB1AAIBHICTD,
YIEBHEHICTh Y CO01; MEPEKOHAHICTh, IO YCIIX
KOMaH/IM — 11e i 0COOMCTUH yCTiX; TO3UTHBHE
OLIIHIOBAHHS Ta MIATPUMKA KOHCTPYKTUBHUX 17€H
THIIUX.

Haeuanwvni pecypcu: 3a1adi mianpueMHUIILKOTO
3MiCTy (ONTUMI3aIliiiHI 3a1a41)

CouiajabHa i
rpoMaJsiHChKa
KOMIIeTEHTHOCTI

Yminna: BucnoBnoBaTy BIacHy IyMKY, CIyXaTH 1
YyTH 1HIIUX, OLIHIOBAaTH apryMEHTH Ta 3MIHIOBAaTU
JYMKY Ha OCHOBI JJOKa3iB; apryMEHTYBaTH Ta
B1JICTOIOBATH CBOIO MO3UIIII0; YXBATIOBATH
apryMEHTOBaH1 PIIIICHHS B )KUTTEBUX CUTYaIlIsIX;
CHIBIPALIIOBAaTH B KOMaH/I1, BUAUIATH Ta BUKOHYBaTH
BJIACHY POJIb B KOMaH/HIM poOOTI; aHAII3yBaTH BIaCHY




€KOHOMIYHY CUTYallil0, POJUHHUI OI0JIKET,
KOPUCTYIOYHCh MAaTEMaTUIHUMH METOJIAMU;
OpIEHTYBATHUCS B IIMPOKOMY KOJIi ITOCIIYT 1 TOBAapiB Ha
OCHOBI YITKHX KPUTEPIiB, POOUTH CIIOKUBUUNA BUOID,
CIIMPaIOYKCh, 30KpeMa, 1 Ha MaTeMaTH4HI J1aHi.
Cmaenennsa: oMaJIMBICTh 1 IOMIPKOBAHICTh; PIBHE
CTaBJIEHHS JI0 1HIIKX HE3aJIE€KHO BIJI CTATKIB,
COLIIAJILHOTO MOXOKEHHS, BIAIIOBIIAIBHICTE 34
CIIJIbHY CITpaBY; HAJIAIITOBAHICTh Ha JIOTIYHE
OoOTpyHTYBaHHsI MO3UIIii 6€3 epeIacHOro Mepexoay
JI0 BUCHOBKIB; TTOBara Jio Mpas JIIOAWHU, aKTUBHA
MO3UIIIS 010 OOPOTHOU 13 TUCKPUMIHAIIIELO.
Haeuanwvni pecypcu: 3a1a4i coiaibHOTO 3MICTY

O0i3HaHICTD 1
CAMOBHPAKEHHS Yy

cepi KyabTYpH

Yminna: 3niicHroBaTH HEOOX1HI PO3PAXYHKHU IS
BCTAHOBJICHHSI MTPOTIOPIIH, BIATBOPEHHSI MEPCIIEKTUBH,
CTBOPEHHSI 00’ €MHO-TTPOCTOPOBUX KOMITO3HIIIH;
YHAOUYHIOBAaTU MaTEMaTUYH1 MOJIEN, 300paxaTn
¢irypu, rpadiku, pUCYHKH, CXEMHU, Jlarpamu.
Cmaegnenna: yCBITOMIICHHS B3a€EMO3B’ 13Ky
MaTE€MaTUKH Ta KyJbTypU Ha MPUKJIaAax 3
apXITEKTYPH, )KUBOIIUCY, My3UKH Ta 1H.; PO3yMIHHS
B)KJIMBOCTI BHECKY MAaTEMAaTHKIB y 3araJIbHOCBITOBY
KYJIbTYpY.

Hasuanwvni pecypcu: MaTeMaTH4HI MOJICI B PI3HUX
BUJIaX MUCTEITBA

10

ExoJioriuna
rPaMOTHICTB i
310POBe KUTTS

Yminna: ananizyBaTu 1 KpUTUYHO OI[IHIOBATH
COIIJIbHO-€KOHOMIYHI1 MO/Iii B Iep>kKaBl HA OCHOBI
CTATUCTUYHHX JaHUX; BpPaXOBYBaTH MPABOBI, €THYHI,
€KOJIOT14YHI 1 COIiaibH1 HACIIIKH PIIICHb;
pO3MI3HABATH, SIK IHTEpPIpETallii pe3yIbTaTiB
BUPILIEHHS TPOOJIEM MOXKYTh OyTH BUKOPUCTAH1 ISl
MaHIIyJTFOBaHHS.

Cmaegnenns: yCBITOMIICHHS B3a€EMO3B’SI3KY
MaTEeMaTUKH Ta €KOJIOT1i Ha OCHOB1 CTATUCTUYHUX
JIAHUX; OIaJHE Ta OCPEKIIMBE BITHOIIIEHHS J10
MPUPOIHIX PECYpPCiB, YUCTOTH TOBKLILIS Ta
JOTPUMAHHSI CAaHITAPHUX HOPM TOOYTY; PO3TIISI
MOPIBHSUTFHOT XapaKTEPUCTUKHU 010 BUOOPY
3I0POBOTO CIIOCOOY KHUTTS; BjacHA TyMKa Ta MO3UIIIS
10 3JI0B’KUBaHb AJIKOTOJII0, HIKOTHHY TOIIIO.
Haeuanwhi pecypcu: HaBuaabH1 TPOCKTH, 3a71a4i




COIIATBHO-€KOHOMIYHOTO, €KOJIOTIYHOTO 3MICTY;
3a7a4i, K1 CIIPUSIOTH YCBIIOMJICHHIO IIIHHOCTI
3I0POBOTO CIIOCOOY KUTTSI

Taki KIIOYOBI KOMIIETEHTHOCTI, SK BMIHHA BYMTHCS, I1HIIIATUBHICTL 1
MIMPUEMITMBICTD, €KOJIOTIYHA TPAaMOTHICTh 1 3J0POBHUM CIIOCIO JKMUTTS, COIllajJbHA Ta
IrpOMaJISTHCbKa KOMIIETEHTHOCTI MOXYTh (opMyBaTHCs Biapa3zy 3acob0aMu ycCix
HaBYAJIbHUX MpeaMeTiB. BUOKpeMIICHHS B HaBUAJbHUX IpOTrpaMax TaKHX HACKPIZHUX
JHIA KIIFOYOBUX KOMIETEHTHOCTEH sk «EKojoriuna 0e3nmeka il crajuid po3BHTOKY,
«I'pomagsinchbka BiANMOBIAAJBHICTBY, «310poB’s i 0e3nekay, «llixnpueMiuBicTs i
¢inaHCcOBa TrpaMoOTHICTB» CHpsIMOBaHE Ha (QOPMYBaHHA B Y4YHIB 3JaTHOCTI
3aCTOCOBYBATH 3HAHHS W YMIHHS Y peaIbHUX )KHTTEBUX CHUTYaITisX.

Hackpi3Hi JiHil Ta iX peaJizauis

Hackpi3Hi JiHII € 3aco00M 1HTerpamii KIIOYOBHX 1 3arajibHONPEIMETHUX
KOMIIETEHTHOCTEH, HABYaJbHUX IMPEAMETIB Ta MNPEIMETHUX LHUKIIB; iX HEOOXITHO
BpPaxoBYBaTH Mpu (JOPMYBaHHI MIKIILHOTO CEPEOBUIIIA.

Hackpi3Hi JiHIT € coIlaJbHO 3HAYUMHMH HAAIPEAMETHUMH TEeMaMH, sKi
JIOTIOMararTh (OPMyBaHHIO B YUHIB ySIBJIEHb NIPO CYCHUIBCTBO B LIJIOMY, PO3BUBAIOThH
3JIaTHICTh 3aCTOCOBYBATH OTPUMaHI 3HAHHS Y PI3HUX CUTYAIISX.

HaBuaHHs 3a HACKPI3HUMH JIIHISIMU Peali3y€e€ThCA HacaMmIiepe] 4epes;

oOpeamizayilo HABYAIbHO20 cepedosulya — 3MICT Ta IUN HACKPI3HUX TeM
BPaxoBYIOThCS MpU (HOPMYBAaHHI TyXOBHOTO, COLIAJBHOTO 1 (PI3MYHOTO CEpeIOBHUIIA
HaBYaHHS;

HaguanbHi npeomMemy — BUXOJMYM 13 HACKPI3HUX TEM MPHU BUBUEHHI MpeaMeTa
MPOBOJSATHCS BIJAMOBIJHI TPAKTOBKH, MPHUKJIAAM 1 METOAM HABYAHHS, PEaNI3yIOThCS
HAJNpEeIMETHI, MIXKKJIACOBI Ta 3arajdbHOIIKUIbHI TPOEKTH. POJIb HABUAIBHUX MPEAMETIB
Opyd HaBYaHHI 3a HACKPI3HUMU TEeMaMHM pi3Ha 1 3aJeXUTh BIJI LUIEH 1 3MICTY
HABYAJILHOTO MpeaMeTa Ta Bijl TOr0, HACKUIBKU TICHO TOW UM 1HIIUNA NMPEAMETHUN ITUKIT
OB’ sI3aHUH 13 KOHKPETHOIO HACKPI3HOIO TEMOIO;

npeomemu 3a 8UOOPOM;

pobomy 6 npoekmax;

NO3AaKIACHY HABYATILHY pOOOMY [ poOOmY 2YPMKIE.

Koporka xapakTepucTHKa HACKPI3HUX JiHIH

1. Hackpizna niHiss «Ekonoziuna 6e3neka it cmanuii po36umok» CupsiMOBaHa
Ha (QopMyBaHHS B Y4YHIB COI[laJIbHOI aKTHBHOCTI, BIJAMOBIIAJIBHOCTI Ta €KOJOT14HOI
CB1JIOMOCTI, TOTOBHOCTI OpaTH yd4acTh Yy BHUpIIIEHHI NMUTaHb 30€pEKEHHS TOBKIUISA 1
PO3BUTKY CYCHIJIbCTBA, YCBIAOMJICHHSI Ba)KJIMBOCTI CTAJIOTO PO3BUTKY JJIsI MalOyTHIX
MOKOJTIHb.



[IpoGnematuka Hackpi3zHoi JdiHIT «Ekoyoriuna Oe3meka Ta CTaIMil PO3BUTOK)
peali3yeThCsl B Kypci MaTeMaTHKH, HacaMIiepe], Yepe3 3aBJaHHs 3 pealbHUMU TaHUMU
PO BUKOPHUCTAHHS MIPUPOIHUX PECYPCiB, X 30€peKEeHHS Ta MPUMHOKECHHS. AHATI3 IIUX
JAHUX CIpHUSE PO3BUTKY OEPEKIMBOTO CTABJICHHA 10 HABKOJMIIHBOTO CEPEIOBHILA,
eKoJiorii, (OpPMyBaHHIO KPUTHYHOTO MHUCJIEHHS, BMIHHS BHpIIIYBaTH MIPOOJIEMH,
KPUTUYHO OI[IHIOBATH MEPCHEKTUBU PO3BUTKY HABKOJIMIIHBOIO CEPEIOBUINA 1 JTIOIUHU.
MoxnuBl ypoKd Ha BiAKpUTOMY MOBITpl. Ilpyu posrisml i€l JiHII BaKJIMBE MICIIE
3aiiMaroTh BiJICOTKOB1 OOUMCIICHHS, QYHKIII1, €JIEMEHTH CTAaTUCTHUKHU.

2. Peamizariis HacKpi3HOi JiHIT «J pomadanceka 8ionosioanbHicmpy CpUsSTHME
(GhopMyBaHHIO BIJIIOBIIAJILHOTO YICHA TPOMAJIM 1 CYCHIJIBLCTBA, III0 PO3YMi€ MPUHIIMIIH 1
MEXaHI3MH (YHKIIOHYBaHHS cCycniabcTBa. Lld Hackpi3Ha JiHIS OCBOIOETHCS B
OCHOBHOMY 4e€pe3 KOJIEKTUBHY AISUIBHICTH (AOCHIAHUIBKI poOOTH, poOOTH B Tpymi,
MIPOCKTH TOIO), sSKa TOETHYE MATEMATHKy 3 1HITUMH HaBYAIBHUMHU TPEAMETaMH 1
pO3BHMBAaE B YYHIB TOTOBHICTh JI0 CHIBIpall, TOJEPAHTHICTh IIOAO PI3HOMAHITHHUX
CHocO01B IISIBHOCTI 1 TYMOK.

HaBuaHHS MaTeMaTWKN Ma€ BUKJIMKATH B YYHIB SIKOMOTA OUIBIIE TO3UTHBHUX
eMoliil, a ii 3MICT — OYTHM HaUUJIEHUM Ha BUXOBAHHS MOPSAIHOCTI, CTAPAaHHOCTI,
CUCTEMATUYHOCTI, TMOCIIIOBHOCTI, MOCUAIOYOCTI 1 decHocTi. [lpukian BunTens
MOKJIMKAHUM 3IirpaTH BaXKJIUBY pOJib Y (OPMYBaHHI TOJIEPAHTHOTO CTaBIICHHS JI0
TOBAPUIIIB, HE3AJIEIKHO BiJl PIBHS HABYAJIBHUX JOCSITHEHb. 3 II€1 )K HACKPIZHOIO JIHIEIO
MOB'sA3aH1, HATIPHUKJIA/I, MPOIIEHTHI 0OYNCIICHHS, €JIEMEHTH CTATUCTUKHU, 1110 JO3BOJISIOThH
YUYHSIM 3pO3YyMITH 3HAYEHHS KUTbKICHUX MOKAa3HUKIB MPU XapPaKTEPUCTHII CyCHIIHCTBA 1
HOr0 pO3BUTKY.

3. 3aBmaHHAM HACKpI3HOI JiHIT «300p06'sn i 6e3nexka» € CTAaHOBICHHS y4YHS SK
E€MOIIMHO CTIMKOTrO YjieHa CYCIUIbCTBA, 3/IaTHOTO BECTU 3J0POBHUM CHOCIO KUTTS 1
dbopmMyBaTH HaBKOJIO ceOe Oe3MeyHe KUTTEBE CEPEIOBHUIIIE.

Hackpizna niHist «310poB's 1 0e3meka B Kypcl MaTEMaTUKH Peali3yeThCsl 4epe3
3aBJaHHS 3 peaIbHUMU JaHUMU Ipo Oe3neKy 1 OXOPOHY 310pOB’sl (TEKCTOB1 3aBJaHHS,
MOB’SI3aH1 3 CEPEJOBHILEM JOPOXKHBOTO PYXy, PYXOM MIIIOXOIB 1 TPaHCIOPTHUX
3ac00iB, BIJICOTKOBUMHU OOYHCICHHSIMHU 1 Tpadikamu, IO CTOCYHOThCA YUHHUKIB
pusuky). OcobnuBo BakiauBuii aHami3 npuduH J[TII, moB’s3aHuX 13 TEpEeBUIICHHSIM
MIBUIKOCTI. BapTo 3BepHYTH yBary Ha mpoOJeMu, 1MOB’s3aH1 13 pU3UKAMU JJIS KUTTS 1
3I0pOB’Sl TpW BUBUYEHHI OCHOB MAaTEMAaTHYHOI CTAaTUCTUKU. BupimeHHs mpobiem,
3HAMICHIX 3 «ara-eeKToM» %, PO3IIIsL] KPACHBHX F€OMETPHUHIX KOHCTPYKIIiif, OIIyK
ONTUMAJIbHUX METOJIIB PO3B’S3yBaHHS 3a7a4 TOIIO, 37aTHI BUKIMKATH B YUYHIB YUMAJIO
PaiCHUX €MOITIMH.

4. Hackpizuna niHia «llionpuemnugicms i hinancosa zpamommuicmopy HailijicHa
Ha PO3BUTOK JIJEPCHKUX IHILNIATUB, 3AATHICTh YCHINIHO IATU B TEXHOJOTTYHOMY
HIBUJKO3MIHHOMY  CEpPEIOBMINI, 3a0€3MEUeHHsI Kpalloro  PO3yMIHHS  YYHSIMHU
MPAaKTUYHUX acCIekTiB (IHAHCOBUX MHUTaHb (3AIMCHEHHS 3a0IlaJ’)KeHb, 1HBECTYBaHHSI,
3aM03UYEHHS, CTPaXyBaHHs, KPEIUTYBaHHS TOLIO).

% Nig «ara-ePeKToM» MaeTbCA Ha yBasi CrifibHe BMPILLEHHA 3a4adi 3 epeKToM panToBoro 3oraay, «eBpuUKn».
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[ls Hackpi3Ha JiHIS MOB'A3aHa 3 PO3B'SI3yBaHHSAM MPAKTUYHMX 337434 II0JI0
TJIaHYBaHHS TOCTIOJAPCHKOI MISITBHOCTI Ta peaqbHOI OIIHKH BJIACHUX MOXKIIMBOCTEH,
CKJa/laHHsI CIMEHHOro Oro/KEeTy, (POpMyBaHHS €KOHOMHOT'O CTaBJICHHS 10 MPUPOTHUX
pecypciB. BoHa peamizyeThcs mij yac BUBYCHHS BIJCOTKOBHUX OOYHMCIICHB, PIBHSHB Ta
byHKITIH.

HeoOximHoto  ymoBoro  (opMyBaHHS  KOMIIETGHTHOCTEH €  JisJIbHICHA
CIIPSIMOBAHICTh HaBYAHHS, sIKa Nepe0avac MocTiiiHe BKIFOYEHHS YUYHIB 10 PI3HUX BHUJIIB
MeJaroriydo JOILIBHOI AKTHBHOI HaBYaJbHO-NI3HABAJIbHOI JISJIBHOCTI, a TaKOX
paKkTUYHa MOro CHpsiMOBaHICTh. J[OUIIBHO, J€ 1€ MOXJIMBO, HE JIMIIE MOKa3yBaTH
BUHUKHEHHSI MAaTeMAaTHMYHOTO (PaKkTy 13 MPaKTUYHOI CUTYyaIllli, a ¥ LII0CTpyBaTH HOTO
3aCTOCYBaHHA Ha  mpaktumi. @DOpMyBaHHIO MaTeMaTUYHOI Ta  KIIOYOBUX
KOMIIETEHTHOCTEN CHpHsi€ BCTAHOBJIEHHS Ta peami3alis y HaBYaHHI MAaTeMAaTUKHU
MDKIIPEAMETHHUX 1 BHYTPIIIHBOIIPEMETHUX 3B S3KIB, a CaMe: 3MICTOBO-1HPOPMALIIITHUX,
oneparifHO-AISUIbHICHUX 1 OpraHi3aliiiHO-MeTOANYHUX. Ix BUKOPUCTAHHS TOCHIIIOE
Ni3HaBaJIbHUN IHTEpEC YYHIB JO HaBYaHHSA 1 MIJBUILYE PIBEHb iXHBOI 3arajibHOI
KyJbTYPH, CTBOPIOE YMOBH JJIsi CHCTEMaTH3alli HaBYaIbHOTO MaTepiany 1 (POpMyBaHHS
HAyKOBOTO CBITOTJISIAY. Y4HI HAOyBarOTh JIOCBIJly 3aCTOCYBAHHS 3HAaHb HA MPAKTHUIIl Ta
MIEPEHECECHHS X B HOBI CUTYaIIii.

BaxxnuBy posb y HaBYaHHI MaTEMAaTUKH BIAITPae CUCTEMAaTUYHE BUKOPUCTAHHS
ICTOPUYHOIO MaTtepiaily, SKUH MiJBUILYE IHTEpEC 10 BUBYCHHSI MATEMATUKH, CTUMYJIIOE
MOTST 0 HAYKOBOI TBOPYOCTI, MPOOY/KY€E KPUTHUHE CTABIECHHS 10 (PaKTIB, JA€ YUHIM
YSIBJICHHS [TPO MATEMATUKY SIK HEBIJ €MHY CKJIaJIOBY 3arajlbHOJIIOIChKOI KynbTypu. Ha
JOXIJITMBUX TPUKIAAaX CiiI TOKa3yBaTH Y4YHSIM, SK PO3BUBAIMCS MaTeMaTU4HI
MOHATTA 1 BIJHOWIEHHS, Teopii W metoau. O3HAMOMIIEHHS Yy4YHIB 3 IMEHaMH Ta
OlorpadissMu BHUIATHHX YYEHHX, SIKI CTBOPIOBAIM MaTEeMaTHKy, 30KpeMa BHIATHHUX
YKpaiHChbKMX MAaTE€MAaTHKIB, COPUATUME HAI[IOHAJIbBHOMY 1 MAaTPIOTUYHOMY BUXOBAHHIO
HIKOJISIPIB.

XapakTepucTHKAa HABYAJBHOI0 3MiCTY i 000 IMBOCTEN HOT0 peastizauii

3MICT MaTeMaTH4HOI OCBITH B OCHOBHIM IIKOJI CTPYKTYPYETHCS 3a TaKUMH
3MICTOBUMH JHISIMU: YUCIA, BUPA3U, DIBHAHHA | HepiGHOCMI; (DYHKYI, ceomempuuHi
Qicypu; eeomempuuni eruyunu. KoxHa 3 HUX PO3BUBAETHCS 3 ypaxyBaHHSAM 3aBIaHb
BUBYCHHSI MAaTEMATHUKH Ha I[bOMY CTYIICHI MIKIJTLHOT OCBITH, B IKOMY BUOKPEMITIOIOTHCS
JIBa OCHOBHI etamu: 5—6 wiacu 1 7-9 xmacu. OCBiTHI 3aBIaHHS Ha TEPIIOMY eTarll
peani3yroThCsa y TIPolieci BUBYEHHS €IMHOTO KypCy MaTEMaTUKH, HAa JIPyroMy — JBOX
KypcCiB: anreOpu 1 reomeTpii.

Kypc mamemamuxu 5-6 knacie mnependadyae po3BUTOK, 30aradeHHs 1
NOTNMOJICHHST 3HaHb YYHIB NpO 4YMcia 1 J1i HAJ HUMH, YUCIIOBI ¥ OyKBEHI BUpa3H,
BEJIMYMHU Ta X BUMIPIOBAHHS, PIBHSHHS, YMCIIOBI HEPIBHOCTI, & TaKOX YSBJIEHb MPO
OKpeMi reoMeTpuuHi (irypu Ha 1iommHi 1 B mnpoctopi. [loHsATiiiHuN amapar,
00UYHCITIOBAJIbHI aITOPUTMHU, TpadiyHl YMIHHS 1 HABUYKH, 1110 MalOTh OyTH chOpMOBaHi
Ha I[bOMYy €Talll BHUBYEHHS KypCy, € TUM IIATPYHTSAM, IO 3a0e3leuye YCIIIIHEe
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BUBUYCHHS B HACTYIHHUX Kjacax aireOpu 1 reoMeTpii, a TakoX IHIIWX HaBYAIbHUX
MPEIMETIB, JI€ 3aCTOCOBYIOTHCS MaTEMAaTHUH1 3HAHHS.

OcHOBY KypCy CTaHOBUTH PO3BHTOK TOHSTTS YHCIa Ta (OpMyBaHHS MIITHUX
OoOYHCITIOBAIbHUX 1 TpadlyHUX HAaBUYOK. Y 5—6 Kimacax BigOyBaeThCs MOCTYIOBE
PO3LIMPEHHS] MHOXUHU HATypaJbHUX YHCEI J0 MHOXHHHM palliOHAIbHUX YHCEl
IUISIXOM TIOCJIIJIOBHOTO BBEACHHS Jpo0OiB (3BHYAHHUX 1 JIECITKOBHMX), a TaKOX
BIJI’EMHUX 4YHCel pa3oM 13 (GOPMYBaHHSIM KYJIbTYpU YCHUX, MHUCHBMOBHUX,
1HCTPYMEHTAJILHUX OOYHCIICHD.

HapuanpHuii Matepian, IO CTOCYETbCS BHpa3iB, BEJIWYWH, PIBHIHb 1
HEpIBHOCTEH, TreoMeTpuyHux (iryp, Mae 3arajoM NpOINEAEBTUYHUN XapakTep.
O3HalloMJIEHHS 3 HUM TOTY€ Y4YHIB JO CBIJIOMOIO CUCTEMHOTO BUBYEHHS BIJMOBITHUX
TEM y Kypcax aireOpu 1 reoMerpii. 30Kpema, y4HI MarTh AICTaTH YSABICHHS PO
BUKOPUCTAaHHA OYKB JUIsl 3alKCy 3aKOHIB apU(PMETUYHUX diil, (HOopMys, HABUYUTHUCH
OOYHMCIIOBATA 3HAYEHHS MPOCTUX OYKBEHHMX BHpa3iB, CKJIAJaTH 3a YMOBOIO 3ajaul i
PO3B’sI3yBaTH HECKJIAJIHI PIBHSHHS MEPIIOTO CTEMEHS CMIOYaTKy Ha OCHOBI 3aJI€KHOCTEH
MK KOMIIOHEHTAaMH apU(PMETUYHUX i, a 3roJ0M 13 BUKOPUCTaHHSIM OCHOBHHUX
BJIACTMBOCTEH piBHsAHb. BaknuBe 3HaUEHHS AJIS MiATOTOBKU YUYHIB 0 CUCTEMATUYHOTO
BUBYCHHsI aNreOpu, reoMeTpii Ta IHIIUX MPEIMETIB MalOTh MOYATKOBI BIJIOMOCTI MpO
METOJI KOOPJMHAT, SIK1 AICTAIOTh Y4H1 5—6 KJIaciB: 300pakKeHHsI YKMCell Ha KOOPAUHATHIN
npsaMid, TPSIMOKYTHA CHCTEMa KOOpPAMHAT Ha TIUIONIMHI, BUKOHAHHS BIJMOBITHUX
noOy0B, MOOY/10Ba 1 aHAI3 OKpeMUX rpadikiB 3aJIeKHOCTEH MI>K BETMYMHAMHU.

[cToTHEe Miclle y BHBUYEHHI Kypcy 3aiiMalOTh TEKCTOBI 3ajadyi, OCHOBHUMH
GYHKIISIMU SIKHX € PO3BUTOK JIOTIYHOTO MUCJICHHS Y4YHIB Ta UTFOCTpAIlisl TPAKTUYHOTO
3aCTOCYBAaHHSA MaTeMaTW4YHHX 3HaHb. [lig 4ac po3B’sA3yBaHHS TEKCTOBHX 3aJad Y4YHI
TAaKOX BYATHCS BUKOPHUCTOBYBATH MaTeMaTH4HI Mozeini. Po3B’s3yBaHHSA Takux 3aaad
CYNPOBOJI)KYE BUBYEHHS BCIX TEM, MIEpeI0aYeHUX MTPOrpamoro.

3MICT TreOMETPUYHOI0 Marepialy BKIIOYAE [OYATKOBI BIJOMOCTI PO
IUIaHIMETPHUYHI (B1IPI30K, MPOMiHb, MpsMa, KYT, TPUKYTHHUK, TPSIMOKYTHHUK, KBajapar,
KOJIO, KpyT) 1 cTepeoMeTpuyHi (TIPSMOKYTHUI Tapaesernines, Kyo, mipamiga) girypu.
YyHi HaOyBalOTh HaBHYOK BUMIPIOBAHHS JOBKHWHU BiIpI3Ka W TpaaycHOI MIpH KyTa,
3HAXO/DKEHHS TUIONI 1 00’eMiB nesakux (iryp, moOynoBH TeoMeTpudHUX (iryp 3a
JIOTIOMOTOX0 JTIHINKH, KOCHHIIS, TPAHCIIOPTHPA 1 MUPKYJsS. PO3MIUPIOIOTECS ySBICHHS
YYHIB TPO BUMIPIOBAHHS TEOMETPHUYHHUX BEJIIMYMH HA TPHUKIANAX BUMIPIOBAHHS 1
MOPIBHSHHS BIJIPI3KIB 1 KYTiB, MOOYIOBH BIAPI3KIB JaHOI JOBXKHUHH 1 KYTIB 13 3aJ]aHOIO
TPagyCHOI MIpOI, oOmnepyBaHHS (GopMylamMu TEPUMETPiB, IUION] 1 00’eMiB
reOMETPpUYHUX (PIryp — 3HAXO/DKEHHS HEBIJIOMOTO KOMIIOHEHTa (OpMynH 3a
BijomMumu. [1oOy10Ba KyTa 3a TOMOMOTOI0 TpaHCTIOPTHPA a00 KOCHHI (ITPSMOT0 KyTa),
npsMOi Ta BiJpi3Ka 3a JOMOMOTOI0 JIIHIMKKM BHKOPUCTOBYETHCS TMpPU MOOYIOBI
TPUKYTHUKIB, IPSIMOKYTHHKIB, IEPIICHANKYJIIPHUX 1 TapajieIbHUX MPSIMHUX.

BuBuennss reoMmerpuuHux (Qiryp mae mnependadyatd BUKOPUCTAHHS HAOYHUX
UTIOCTpallii, MPUKJIAAIB 13 JOBKIUISL, JKUTTEBOTO JOCBIY YUHIB, BUKOHAHHS TOOY/IOB 1
CIPUSATA BUPOOJICHHIO BMiHb BHUAUIATH (OpMYy 1 PO3MIPH SK OCHOBHI BJIAaCTHUBOCTI
reoMeTpuuHuX Qiryp. 3akpilUIeHHsS MOHSATh CYNPOBOKYETHCS 1X KiIacH(]IKaIEO
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(KyTiB, TPUKYTHHKIB, B3a€MHOTO PO3MIIICHHS MNPSMUX Ha IUIOHIMHI). BractuBocti
reoMeTpuuHuX (iryp cmnoyaTky OOIPYHTOBYIOTHCS JOCHTIIHO-IHAYKTUBHO, TOTIM
3aCTOCOBYIOTHCSI B KOHKPETHHX CHUTYaIlisiX, IO CIpHsi€ BUPOOJIEHHIO B y4YHIB yMiHb
JI0Ka30BO MIpKyBaTH.

OcHoBa iHTerparlii reoOMeTpUYHOr0 MaTepiainy 3 apuPpMEeTUYHUM 1 anreOpaiyHuM
— UYHCIIOBI XapaKTepUCTHUKHU (JOBXKHWHA, IUIOMIA, O00’€M) TEOMETpPUYHHX (iryp.
VY3aranbHIOIOTHCS 3HaHHS YYHIB PO OJUHUII BUMIPIOBAHHS JOBXKUHHU, IUIOIII, 00’ €My 1
BMIHHS IEPEXOJUTH BiJ OAHMX OJUHUIL IO I1HIIUX, OCKUIBKM III 3HAHHS 1 BMIHHS
BUKOPHCTOBYIOTbCSI y BHUBYEHHI MPEAMETIB IPUPOJHUYOrO LHUKIY 1 B TPYAOBOMY
HABYaHHI.

BaxnuBuMm € ¢opMyBaHHS B YYHIB yMiHb MOJABATHU JaHl Y BUIJISIAL TaOJHIIb,
rpadikiB 1 aiarpam pi3HMX THIIIB Ta Ha OCHOBI iXHBOIO aHaI3y POOUTH BIAINOBIJIHI
BHCHOBKH.

BuBuenHss mareMatuku y S5—6 Kiacax 3A1MCHIOETBCA 3 MEpEeBaXKAHHIM
IHAYKTUBHUX MIPKYBaHb B OCHOBHOMY Ha HAOYHO-IHTYiTMBHOMY pPIBHI 13 3aJIy4€HHSIM
NPaKTUYHOrO JIOCBIAY VY4YHIB 1 MPUKIAAIB 13 JOBKULIA. BinOyBaeTbcsi mocTynoBe
30UIBIIICHHS] TEOPETUYHOTO Marepiay, IKUd BUMarae oOTpyHTYBaHHSI TBEP/IPKEHb, IO
BUBYaIOThCA. Lle roTye y4HiB A0 MIMPIIOrO BUKOPUCTAHHA JEAYKTUBHHUX METOIB Ha
HACTYITHOMY €Talll BABYEHHS MaTEMaTHKH.

Y 7-9 knacax susuaromunca 06a Kypcu: anzeopa i ceomempis.

OCHOBHMMHM 3aBIaHHSMU Kypcy anzedpu € (bopMyBaHHﬂ yMiHb BUKOHaHHS
TOTOXKHHMX MEPETBOPEHb LUIMX 1 JApoOOBUX BHUPA3iB, pPO3B’A3yBaHHS pPIBHSHb 1
HEpIBHOCTEH Ta iX CUCTEM, JOCTAaTHIX JUIs CBIJOMOIO iX BHKOPUCTaHHS y BUBYEHHI
MaTEeMaTHKH 1 CyMDKHHUX TMPEIMETIB, a TaKOX JJI1 MPAaKTHUHUX 3aCTOCyBaHb. Bakimse
3aBJIaHHS MOJISTa€ B 3AJIyY€HH] YUHIB JO BUKOPUCTAaHHS PIBHSAHB 1 (YHKIIHN SK 3ac001B
MaTEMaTUYHOTO MOJENIIOBAHHSA PEAbHUX IMPOLECIB 1 SBUIL, PO3B’A3yBaHHS Ha Il
OCHOBI TpPHUKJIAJHUX 3a7ad. Y TIPoOLecl BHBYECHHA KypCy TIOCHIIIOETHCS POJIb
OOIpYHTYBaHb MaTE€MaTUYHUX TBEPIKEHb, IHIYKTUBHHUX 1 JEIYKTUBHUX MIpKYyBaHb,
(bopMyBaHHS PI3ZHOMAHITHUX QJITOPUTMIB, II0 MAa€ CHPUSATH PO3BUTKY JOTIYHOTO
MUCJICHHS 1 AITOPUTMIYHO1 KyJIbTYPH IIKOJISIPIB.

Ha wupomy erami IIKUIBHOI MaTeMAaTHUYHOI OCBITHU Y4HI TOYHHAIOTh
O3HAHOMITIOBATHCA 3 TIMCHUMH YMCIIaMU. Tak, 10 BIIOMUX YYHSIM YHCJIOBUX MHOXHUH
JIOJTy9a€ThCSI MHOYKHHA 1ppaIliOHaTLHUX YHCETT.

OcHOBY KypCy CTaHOBJISITH TEPETBOPEHHS PAIllOHATILHUX Ta 1pparioHaTbHUX
BUpasiB. BaxxnnBo 3a0e3neuntu (GopMyBaHHS YMiHb IIKOJSPIB BUKOHYBAaTH OCHOBHI
BUJM TEPETBOPEHb TAaKUX BHpPa3iB, L0 € MEPEIyMOBOIO MOAAIBIIOTO YCIHIIITHOTO
3aCBOEHHS KypCy Ta BUKOPHUCTAaHHS MAaTEeMaTUYHOTO amapary IiJl 4ac BUBYEHHS 1HIINX
MIKiITPHUX TPEAMETIB. PO3TIsAaeThess MOHATTS CTEMEHs 3 IUIMM MOKa3HUKOM Ta Horo
BJIACTUBOCTI.

IcToTHOrO PO3BUTKY HAaOyBa€ 3MICTOBA JIHIA PIBHSAHBb Ta HepiBHOCTeH. IIpoiec
pO3B’SI3yBaHHS PIBHSHHS TPAKTYyeETbCAd $K IIOCIIOBHA 3aMiHAa JaHOI'O PIBHSHHS
PIBHOCWJIBHUMHU HOMY piBHSHHAMH. Ha OCHOB1 y3aragbHEHHS BIJJOMOCTEH IIPO
pIBHSIHHS, 3A00yTUX y TOMNEPEIHI POKW, BBOJIUTHCSA TOHATTS JIIHIMHOTO PIBHSHHS 3
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onHiero 3MiHHOW0. Kypce nependayae BUBUEHHS JIHIMHUX PIBHSIHB, KBaIPATHUX PIBHSAHD
Ta PIBHSHbB, Kl 3BOAATHCA 10 JiHIMHMX ab0 KBagpaTHUX. Po3rmsnaioTbes cuUCTEMH
JIHIAHUX PIBHSAHB Ta PIBHSAHB JPYroro creneHs 3 nsoma 3minHuMU. Ll{ogo octanHix, TO
yBara 30CepeKyeThCsl Ha CUCTEMax, A€ OJHE PIBHSAHHS — APYroro CTENEHs, a Ipyre —
nepuoro creneHs. [lepenOayaeTbes po3riia Jauille HaWPOCTIINX CUCTEM PIBHSHB, y
SKUX OOUJBA PIBHSIHHS JIPYrOro CTEHEHS.

3HayHe MiClle BIABOJUTBHCS 3aCTOCYBAHHIO PIBHSHb JO PO3B’SI3yBaHHS
pi3HOMaHITHUX 3anad. Ll pobGoTa Mae mnpoHM3yBaTH BCl TeMH Kypcy. Baxmuse
3HAYCHHS HaJae€Tbcs (POPMYBAHHIO YMIHb 3aCTOCOBYBAaTH AJITOPUTM PO3B’SI3yBaHHS
3a/1a4i 3a JOTIOMOTOIO PIBHSHHS.

EnemenTtapHi  BiIOMOCTI MpPO YHUCJIOBI HEPIBHOCTI  JIOMOBHIOKOTBHCS 1
PO3ILIMPIOIOTHCS 32 PAXYHOK BUBUCHHS BJIACTUBOCTEN UMCIIOBUX HEPIBHOCTEU, JIIHITHUX
HEpPIBHOCTEN 3 OJAHIED 3MIHHOK Ta KBaJpaTHUX HepiBHOcTe. Posrianaerscs
pPO3B’sI3yBaHHS CUCTEM JIBOX JIIHITHUX HEPIBHOCTEH 3 OJIHIEIO 3MIHHOIO.

VY 7 knaci BBOAUTHCSA OJHE 3 (YHAAMEHTAIBHMX MAaT€MAaTUYHUX MOHATh —
NOHATTSA (QyHKIII. ¥ HbOMY X KJacl po3MIsiaeTbes JMiHiMHA (yHKUisA Ta ii rpagik. L
BIJIOMOCTI BHUKOPUCTOBYIOTBCSA Il rpaiyHOrO 1IIOCTPYBaHHS  PO3B’S3yBAHHS
JIHIMHOTO PIBHSHHS 3 OJIHIEI0 3MIHHOIO, a TaKOXX CHCTEMH ABOX JIIHIMHUX PIBHSHbD 3
nBOMa 3MIHHUMH. [HIN BuIM QYHKIIH pO3INIANAIOTBCA Y 3B’SI3KYy 3 BUBUYCHHSIM
BIJIMOBIJTHOTO MaTepiaiy, IO CTOCYEThCA PEIITH 3MICTOBUX JiHIN Kypcy. 30kpema y 8
KJiaci B Temax «PamionansHi Bupasm» ta «KBaapatHi KOpeHi» yuHI 03HAHOMITIOIOTHCS 3
GyHKITISIMH y:;, y = x* i y=Jx Ta ix BuactuBocTAMH. Y 9 Kiaci po3riIsgaeThes

kBajpatiyHa (QyHkiis. BuBdeHHs i1 BIacTHMBOCTEW TOB’SI3yEThCS, 30Kpema, 3
PO3B’sI3yBaHHAM KBaJPATHUX HEPIBHOCTEM.

Takum ymHOM, QYyHKIIOHATBHA JIIHIS TPOHU3YE BECh Kypc aiareOpu OCHOBHOI
IIKOJIM 1 PO3BUBAETHCS B TICHOMY 3B’SI3KYy 3 TOTOKHUMU MEPETBOPCHHSIMH, PiBHIHHAMU
1 HepiBHOCTAMM. BractuBocTi (yHKIIN, $SK NOpaBWIO, BCTAHOBIIOKOTHCA 3a iX
rpadikamMy, TOOTO Ha OCHOBI HAOYHUX YsBIEHb, 1 JHIIE JAEsSKlI BIACTUBOCTI
OOIPYHTOBYIOTHCSI aHAJIITUYHO. Y MIpY OBOJIOJIHHS YUHSIMU TEOPETUYHUM MaTepiajioMm
KUIBKICTh BJIACTUBOCTEH, 110 MiJUISATalOTh BUBYEHHIO, MOCTYMOBO 30UIbIIyeThes. [lin
yac BHUBYEHHS (QYHKIIA YlIbHE Miclle BIABOAUTHCS (HOPMYBaHHIO YMiHb OyJyBaTH M
aHami3zyBaTu rpadiku QyHKIIIH, XapakTepu3yBaTh 3a rpadikamMu QyHKIIIH TPOILECH, SKi
BOHHM OMNUCYIOTh, CIIPOMOXKHOCTI PO3YyMITH (DYHKIIIIO SIK TIEBHY MaTE€MaTHYHY MOJEIb
pEeanbHOrO MPOILIECY.

JIeB'ITUKIACHUKM ~ TaKOXX  O3HAHOMIIATBCA 3  OCHOBHUMH  MOHSATTSMHU
KOMOIHATOPUKH, TEOPii IMOBIPHOCTEH Ta CTATUCTUKH.

['onoBHa miHiA Kypcy 2eomempii — TeomeTpuuHi (irypu Ta iX BIACTHUBOCTI.
OCHOBHUMH MOHATTAMH KypCy €: TOYKa, MpsAMa, MIIOIIMHA, HAJIEKATH, JEKATH MIXK.
[lepuri Tpu NOHATTS — II€ OCHOBHI T€OMETpUYHI (Irypu, a JiBa OCTaHHIX — OCHOBHI
BiiHOIIeHHs. [le Heo3HauyBaH1 MOHATTS — JIJIsl HUX HE (GOPMYITIOIOTHCS O3HAUEHHS, alie
iX 3MICT PO3KPUBAETHCS YEpe3 OMHC, MOKa3, XapaKTePUCTUKY. [HIII MOHATTS Kypcy
BU3HAYAIOTHCSA, @ iX BJIACTUBOCTI BCTAHOBIIIOIOTHCS ILUISXOM JIOKa30BUX MIipKyBaHb.
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YdeHb Ma€ YCBIJOMHTH, IO MiJ Yac JOBEACHHSI TEOPEM MOXKHA KOPHCTYBATHUCS
O3HAUEHHSIMU 1 paHille T0BEACHUMH TEOpEMaMHU.

®irypu, 110 BUBYAIOTHCS Ha TUIOIMIMHI — TOYKA, IPsSMa, BiIPI30K, MPOMiHb, KYT,
TPUKYTHUK, YOTUPUKYTHUK, MHOTOKYTHHUK, KOJIO, KPYT. Y4eHb MOBHHEH (HOPMYIIIOBATH
O3HAYCHHs TUIAHIMETPUYHUX (GIryp Ta iX €JIeMEHTIB, 300pa)xkaTh iX Ha MaJIIOHKY,
KJ1acu(PiKyBaTH KyTH, TPUKYTHUKH, YOTUPUKYTHUKH, TIPABUIbHI MHOTOKYTHUKH.

Y 7 knaci y4HI O3HAMOMIIIOIOTBCS 3 OCHOBAaMH TE€OMETPUYHOI HAyKH —
O3HAYECHHSIMU, TEOpPEMaMH, OCHOBHHMHU METOJaMHU JOBEJCHHS TEOpeM, OCHOBHUMH
3ajlauaMu  Ha 1oOyao0By. IlormuOmoOThCs 1 CHUCTEMATU3YIOTHCS BIJIOMOCTI IIPO
reOMETPUYHI BEJIMUYUHHU: JIOBXKUHY 1 TPaJyCHY MIpy KyTa.

OpHi€0 3 OCHOBHUX 33J1a4, 1[0 BUBYAETHCSA B KypCl T€OMETPIi, € PO3B’sI3yBaHHS
TPUKYTHHUKIB. Y 8 KJaci po3MISAaeThCsa 3ajadya pPO3B’SI3yBaHHS MPSMOKYTHOTO
TPUKYTHUKA. J[JI1 IbOTO BBOJAWTHCS TMOHATTS KOCHHYCA, CHHYCA, TAaHT€HCa TOCTPOTO
KyTa TpSIMOKYTHOTO TpPHKYTHHKA, JOBOAWTHCS Teopema Iliparopa. [ana Tema
NPOJOBXKYETbCS B 9 Kiaci — pO3B’SI3yIOThCA JOBUIbHI TpUKYTHHKHU. Lle morpedye
BBEJICHHST (OpMYI 7S 3HAXOKEHHS CHMHYCa 1 KOCHHyca TYHOro KyTa Ta JOBEICHHS
TEOPEM KOCHHYCIB 1 CHHYCIB.

[TormuOI0I0THCST 1 CUCTEMATU3YIOThCSI B1JIOMOCTI MPO T€OMETPUYHI BEIMYUHU:
JOBXKHUHY, TPalyCHY Mipy KyTa, Ijomly. ¥ 8 Kilacl BBOJAUTHCS OJIHE 3 HANCKIIAAHIIIMX
HNOHSTh IIKUIBHOTO KypCy — MOHSTTA IUIomll. BuBeneHHa ¢gopmyn nias oO4YMCIEeHHS
IJION TIAHIMETPUYHUX (iryp (IpsIMOKYTHHKA, TapalieiorpaMa, TPUKyTHUKa, pomOa,
Tparenii) CupaeThCsl Ha OCHOBHI BJIACTHBOCTI Tuioml. BuBueHHs dopmys o diryp
Jla€ MOXKJIMBICTh PO3B’A3YBAaTU HU3KY MPUKIAIHUX 3a/1a4.

Y 9 knaci po3MMPIOIOTHCA YABICHHS Y4YHIB MPO AHAIITHUYHE 3aJaHHs
reOMETPUYHUX (iryp, 30KpeMa IMOAAETHbCS PIBHSAHHSA NPSIMOi, KOJa, BUBOASTHCS
bopMynan JOBXHUHM B1JIp13Ka, KOOPJIUHAT CEPEIUHU BiAPI3Ka, POPMYETHCS MOHATTS MPO
METOJI KOOPJWHAT, KWW 3aCTOCOBYETHCSA /IO TOBENCHHS TEOPEM Ta pPO3B’SI3yBaHHS
3azay.

Jlo BiIOMHX YYHSIM CKaJSIPHUX BEIWYHH JOJMYy4YalOThCS BEKTOPHI BEITUYHHH.
PosrisgaroTecs piBHI, TPOTUIICKHI, KOJIHEAPHI BEKTOPH.

Cmpykmypa npoepamu

[Iporpamy mpexacraBieHo B TabmuyHid ¢dopmi, MO MICTUTH JBI YACTHHH:
OUiKyBaHl pe3yJbTaTH HAaBUYaJIbHO-III3HABAJIBHOI JISJIBHOCTI Y4YHIB Ta 3MICT
HABYAJBLHOTO Martepiany, HEOOXITHUHN NI iX JOCATHEHHS. Y TpaBiii 4acTHHI BKa3aHO
HABUYAJBHUN MaTepiaj, KWW MIArac BUBYCHHIO Yy BIAMOBiAHOMY Kiaci. OuikyBaH1
pe3yJabTaTH HaBUYaJIbHO-II3HABAJIBHOI MISUIBHOCTI YYHIB OpPIEHTYIOTH Ha pe3yJbTaTh
HABYaHHS, SKI € 00’€KTOM KOHTPOJIO ¥ omiHioBaHHSI. OKpIM TOrO B KIHI[I KOXKHOTO
KJIaCy HaBEACHO MEepelliK MPUKIaIHUX 3371ad, 10 MOXYTh BUKOHYBATHUCh YUHSIMU IIiJ|
yac HaBuaHHs. JlaHi 3amaul TOB’s3aHI SK 13 IMIUIEMEHTAIIIEI0 HACKPI3HUX JIHIN
KJIFOUOBUX KOMIIETEHTHOCTEH, TaK 1 3 MPAKTUYHOIO CIPSMOBAHICTIO HABYAJIBHOI'O
Mmarepiany. [lepenik 3aga4 He € 000B'SI3KOBUM JJIsl BAKOHAHHSI (BUMTENb MOXKE OOMpATH
Ti 3a/1a4i, K1 Kpalie migiiayTh TaHOMY KJlacy Ta KOHKPETHUM YYHSIM) Ta HE € TIOBHUM
(BUMTENb MOXKE TMPOMOHYBATH YYHAM OyJb-fKi 1HII MPaKTU4YHI 3a7a4l Ha BIACHUN
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po3cya). 3MICT HaBYalIbHOTO MaTepiady CTPYKTypOBaHO 3a TE€MaMH BiIMOBIIHHUX
HaBYAJIBHUX KYPCiB 13 BU3HAYCHHSIM MiHIMaJIbHOI KUIBKOCTI TOJIMH Ha iX BUBUeHHs. Ha
MOYaTKy KOXKHOTO KJIaCy BKa3aHO 3HAYHY KIJIbKICTh PEe3€pBHUX T'OJIUH, K1 BUMTENb, HA
BJIACHHUM PO3CYJ] MOXE BUTpayaTH Ha CHUCTEMATHU3AIllI0 Ta MOBTOPEHHS Marepianry Ha
MoYaTKy Ta B KiHIN POKY, 30UIBIICHHSI KUIBKOCTI FOJAWMH Ha KOXKHY 13 BKa3aHHX TEM,

30KpEMa i1 BHCCCHHA 3MIH a0 Opi€HTOBHOI‘O KaJICHAAPHO-TCMATUYHOTI'O IIJIaHY.

5 kaac

MATEMATHUKA

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

OuikyBaHi pe3y/ibTaTH HABYAJIbHO-
Ni3HABAJILHOI JiIbHOCTI YUHIB

3MicT HABYAJIBHOTO MaTepianxy

I BEJTMYMHM (40 200)

Tema 1. HATYPAJIbHI UUCJIA I A1i 3 HUMW. TEOMETPUYHI ®IT'YPU

YyeHb/y4eHUs:

HABOJMTH MPHUKJIAJAN: HATYpaTbHUX
qUCeT; IITKAJT; YUCTOBUX 1 OYKBEHHUX
BUpPAa3iB, GOPMYIT; PIBHSHB;
3HAXOJAMTH HA MAJIOHKAX: BIJIPI30K
JTAHO1 JIOBKMHM Ta KyT JAaHOI IpayCHOL
MIpHU; T€OMETpUYHI PirypH, BKa3aHi y
3MICTI;

PO3Mi3HAE Y TPOCTOPI Ta CMIBBIAHOCUTH
3 00€KTaMH HaBKOJIUILHLOI JIMCHOCTI:
KyO, MPSAMOKYTHUM Mapaeemnimne],
nipaminy;

po3pi3Hse€: mudpu 1 yucia

YMTAE i 3aNKMCy€: HATypalIbHI YUCIA B
MEKax MIJIbSIP/A;

BHUKOPHCTOBYE€: BIaCTUBOCTI
apu(PpMETUIHUX i} 3 HATypaTbHUMU
YHCIIAMH;

3aMucye i NOICHI0E POPMYIIH:
MepuMeTpa BKa3aHUX y 3MICTI
Tr€OMETPUYHUX (PITyp; IUIOII
NPSIMOKYTHHUKA, KBajipaTa; 00’ eMy

Hatypanbhi yucna. Yucio Hyb.

Hudpu. JlecsaTkoBuii 3amuc
HATypaJbHUX YHCETI.

[TopiBHSIHHA HATypAJTbHUX YHCEIL.
ApudmernuHi aii 3 HATYpaTbHUMHU
YHUCJIaMHM Ta ix BIacTUBOCTI. KBampar i
Ky0 HaTypajabHOTO YKCa.

JlineHHs 3 ocTavuero.

Yucnosi Bupas3u. bykBeHi Bupasu ta
dbopmymu.

PiBHsiHHSA. Binpi30k, npsiMa, IpoOMiHb.

[lIxana. KoopauHaTHUN TPOMiHb.

Kyt Ta fioro rpagycHa mipa. Buau
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NpSIMOKYTHOTO Tapasieseninena i Kyoa;
MNOSICHIOE, 1110 TaKe: HATYpaJbHE YUCIIO;
KBaJIpaT 1 Ky0 HaTypaJbHOTO YHUCIA;
npsiMa; TPOMiHb; KOOPIUHATHUH
MPOMiHb; KyT; TPUKYTHUK; KBaJIpaT;
NPSIMOKYTHUK; MPSIMOKYTHUN
napajenenines; KyO; pIBHIHHS,
pPO3B’sA3aTH PIBHSHHS;

MOSICHIOE MPaBWJIA: 10J]aBaHHS,
BITHIMAHHS, MHOKEHHS, JIJICHHS,
MOPIBHSHHS, BUKOHAHHS JUICHHS 3
OCTayero;

kiacudikye: KyTy 3a rpagyCHOIO
MIpOIO; TPUKYTHUKH 33 BUIAMH TXHIX
KYTIB,

300paxye: BIJIPI30K JJaHOT JOBKHUHU Ta
KyT JaHOI IpalyCHOI MipH; BKa3aHl y
3MICTI TeoMeTpuuHi Pirypu 3a
JIOIIOMOTOXO JIIHIMKH, KOCHUHIIA,
TpPaHCIIOPTHPA; KOOPJIUHATHUHN TTPOMIHbD,
HATypaJbHI YMCJIa Ha KOOPIUHATHOMY
IIPOMEHI;

BHMIPIO€ Ta 00YHUCIIOE: IOBKUHY
BIJIpi3Ka; TPAyCHY MIpY KYTa;
MIEPUMETP TPUKYTHUKA Ta
MPSIMOKYTHHKA,

PO3B’si3y€ BIIpaBH, IO
nepeadavyarOTh: 3aMKUC YUCIA Yy BUTIISIL
CYMH PO3PSTHUX JTOTAHKIB; BUKOHAHHS
YOTUPHOX apU(PMETUYHUX JTIH 3
HATypaJbHUMU YUCIIAMHU; TT1THECCHHS
HATypaJbHOTO YKCIIa 0 KBaJpara Ta
Ky0a; MOPIBHIHHS HATypaIbHUX YHCEI;
IUIEHHS 3 0CTa4Y€l0; O0OUHNCICHHS
3Ha4YeHb YMCJIOBUX 1 OYKBEHUX BUPA3iB,
nepuUMETpa 1 MJIOMII TPSIMOKYTHHUKA,
KBajpaTa 1 00’eMy IPSIMOKYTHOTO
napasesnemninenaa u Kyoa;

PO3B’SI3y€: PIBHIHHS Ha OCHOBI
3aJIEKHOCTEN MK KOMIIOHEHTAMH Ta
pe3yJabTaToM apuPpMETUUHUX JiH;
TEKCTOBI 3a/1a4i, 30KpeMa KOMOIHATOPHI

KYTiB.

TpukyTHUK Ta oro nepumerp. Buan
TPUKYTHHUKIB 32 KyTamH.

[IpssmokyTHuK. KBagpar.
[Tomia 1 nepumMeTp NPAMOKYTHHKA 1
kBazaparta. [IpsmokyTHuUiA

napaneneninesn. Kyo6.

O06’em IPSMOKYTHOTO Mapaseemninesaa i
KyoOa.

[Tipamina
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Tema 2. JPOBOBI UMCJIA I 111 3 HUMM (60 200)

Y4eHnb/yueHuus:

HABOAMTH MPHUKJIAJAN: 3BUYANHAX 1
JIECSTKOBUX JPOOIB,;

PO3Ppi3HsI€: 3BUYAIHI 1 IECATKOBI IpoOH;
IpaBWIbHI 1 HEMPaBUJIbHI IPOOHU
MOSICHIOE, 1[0 TaKe: YHCEILHHK 1
3HAMEHHHUK JApo0y; MillIaHE YUCIIO;
YMTAE i 3aMKMCy€: 3BUYANHI Ta
JECATKOBI IpoOH; MillIaH1 YKCIa,
(hopmyJI10€ O3HAUCHHS: MPABUIIBHOTO 1
HEMpaBUJIBLHOTO Ipo0y; BIICOTKA;
CEpeIHbOTO apU(PMETUYHOTO;
PO3B’sI3y€ BIPABH, 110
nepeadavyarOTh: MOPIBHAHHS,
JTOJAaBaHHSA 1 BIIHIMAHHS 3BUYaHHUX
Jpo0iB 3 OJJHAKOBUMHU 3HAMEHHUKAMU;
MOPIBHSIHHS, OKPYTJICHHS, TOTaBaHHS,
MHO>KEHHS 1 JUICHHS JECITKOBUX
Ipo0iB; MEPETBOPEHHS MIIIAHOTO YKCa
y HEMPaBWIBHUM JIp10; IEPETBOPEHHS
HEIMPaBUILHOTO APoOy B MIIIAHE YHCIIO
a00 HaTypabHE YHUCIIO; 3HAXOPKCHHS
BIJICOTKA B1J 4HMCJIa Ta YHMCJIa 3a HOro
BIJICOTKOM; 3HaXOJ/P)KEHHS CEPEIHBOTO
apu(PMETUIHOTO KIJTHBKOX YHCET,
CEpEIHbOT0 3HAUYCHHSI BEJIMUNHU

3Buuaiini Apoou. [IpaBunpHi Ta
HENpaBWIbH1 ApoOu. 3BHUaiiHi A1podu 1
TJICHHS HATypalbHUX yucen. MimaHi
qucla.

[TopiBHSIHHS 3BUYAHUX APOOIB 3
OJTHAKOBUMH 3HAMEHHUKaMHU.

JlomaBaHHs 1 BiIHIMAaHHS 3BHYAMHUX
Jpo0iB 3 OJHAKOBUMHU 3HAMCHHUKAMH.
JlecaTkoBuii 1pi0. 3amuc AECATKOBUX
npo0iB. [TopiBHSIHHS AECATKOBUX
npo0iB. OKpyTIICHHS AECATKOBUX
JpoOiB.

ApudmernuHi aii 3 1€CATKOBUMHU
npobamu.

Bigcorku.

Cepenne apudpmernune. Cepenne
3HAYCHHS BEJIMYUHU

Po3B'sA3ye€ croxkeTHi 3a/1a4i 3 peajlbHUMH JAHUMH 100 BUKOPUCTAHHS
MIPUPOTHUX PECYPCIB PITHOTO Kparo; OC3MEKH PyXy; 3HAXOKEHHS IEPUMETPIB Ta
TJIOII] 3€MEJIbHUX JISTHOK, IMiJIJIOTH KJIACHOT KIMHATH, 00'eMy 00'€KTIB, 110 MAIOTh
dbopMy NPSIMOKYTHOTO Tapajeseninea; po3paxyHKy CiIMeMHOro O IKeTy,
MO>KJIMBOCTI 3/IIMICHEHHS MacIITA0HUX MOKYTOK; pO3paxyHKiB, OB'S3aHUX 13

KaJICHIapeM 1 TOAUHHUKOM TOIIIO0
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6 kiaac

MATEMATHUKA

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

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Mi3HABAJIBbHOI TiSlJIbHOCTI YYHIB

3MicT HABYAJIBHOI0 MaTepiaxy

Tema 1. HOAIJIBHICTD HATYPAJIBHUX YUCEJI (10 200)

YyeHb/ydeHUIs:
HABOJAUTH MPUKJIAIM: TIPOCTHUX 1
CKJIaJICHUX YHCeI; TApHUX 1 HeTTapHUX
qUCesI; YUCe, 10 AUIATHCS HAIllIo Ha 2,
3,5,9,10;
PO3pi3HsAE: MPOCTI 1 CKIIQ/ICH] YHCIIA;
JUIBHUKH 1 KPAaTHI HAaTypaJlbHOTO YHCIIA;
(opmyJir0€ 03HaYCHHS TTOHSTH:
JITBHUK, KpaTHE, MPOCTE YUCIIO,
CKJIaJICHE YMCJIO, CITUILHUM NIJIBHHUK;
O3HaKW MoaiIbHOCTI Ha 2, 3,5, 9, 10;
PO3B’si3y€ BIIpaBH, IO
nepeadavYaOTh: BUKOPUCTAHHS 03HAK
MOAIIBHOCTI yKceal Ha 2, 3, 5, 9, 10;
PO3KJIaIaHHS HATYPAIbHUX YHCEIT Ha
MPOCTI MHOKHUKH; 3HAXOHKCHHS
CIIIJIbHUX JIIbHUKIB IBOX YHCEII,
HAWOUJIBIIIOTO CHIJIBHOTO AUILHUKA
(HCH) nBox yucen B MEXax CTa;
3HAXOJ[PKEHHS HAMEHIIIOTO CITIIBHOTO
kpatHoro (HCK) nBox uncen B mexax
cTa

JIITBbHUKY Ta KpaTHI HATYypajIbHOTO
qHClIa.

Osnaku noguipbHOCTI Ha 2, 3, 5, 9, 10.
[IpocTi Ta ckiiazieHi yncia.

Po3knananHs yncen Ha MpOCT1
MHOKHUKH.

Haii01pmmii CriiabHuN JIIbHUK.

Haiimenie criiibHe KpaTHE

Tema 2. 3SBUYAMHI IPOBH (26 200)

Y4yeHb/yueHus:
HABOAMTH MPHUKJIAJAN: CKIHUCHHUX Ta
HECKIHUEHHHUX NEPIOIUUHUX
JECATKOBUX JPO0IB; B3AEMHO
00E€pHEHMX YHCeT,
PO3pi3HsAE: CKIHUCHHI Ta HECKIHUCHHI1
NepioANYHI AECATKOBI ApOOH;

OcHOBHA BIaCTUBICTH IPO0Y.
CxopoueHnHs 1po0y. Haiimenmuii
CHIJIbHUM 3HAMEHHUK APOOiB.
3BeJIeHHs APO0iB JI0 CHIJIBHOTO
3HaMeHHUKa. [TopiBHSIHHS IpOOIB.
Apudmernyni aii 31 3BUMaHHUMHU

18




YHTAE i 3anMCcy€: HECKIHUCHHI
nepioANyHI ApooH;

PO3yMie€ mpaBwIIa; MOPIBHSHHSA,
JIOJaBaHHs, BiJHIMAHHS, MHOXKCHHS 1
JIIJIEHHS 3BUYaHUX JIPOOiB;
3HAXOJ[KEHHS Ipo0y Bij UMcClia Ta yucia
3a oro apooom,

(hopMyJ110€ OCHOBHY BJIACTHBICTh
Apo0y;

PO3B’si3y€ BIIPaBH, IO
nepeadavyarOTh: CKOPOUCHHs JIPO0iB;
3BEJICHHS JIPOOiB 0 CHIILHOTO
3HAMEHHUKA; MOPIBHSAHHA JIPOOIB;
JIoJIaBaHHsA, BIJTHIMAHHS, MHOKEHHS 1
JIIJIEHHS 3BUYafHUX JIpOOiB; 3amuc
3BUYANHOIO Ipo0y y BUIIISIAL
JIECATKOBOTO JIpo0Y; 3HAXOI>KEHHS
npoOy BiJl yKciia Ta YKCia 3a Horo
Ipobom

IpoOamMu.

3HaxoKeHHS Ipo0y Bij yucia 1
qucia 3a Horo IpoooM.

[lepeTBOpeHHS 3BUYAHUX JAPOOIB Y
JIECSATKOBI.

HeckiHueHH1 mepioUyHi IeCSITKOBI
npobu. JlecaTKoB1 HaOIUKEHHS
3BUYANHOTO JIPO0Y

Tema 3. BIIHOLUEHHS I TPOMOPLIT (24 200)

Y4yenb/yueHuus:
HABOAMTH MPUKJIAIU TTPOTIOPITIHHUAX
BEJINYMH,
PO3Pi3HSE: KOJIO 1 KPYT; MPsIMY Ta
oOepHEeHY MPONOPIINHICTh; BUIN
Jiarpam;
PO3yMie, 10 TaKe: BiHOIICHHS; IpsMa
Ta 0OCpHEHA IIPOMOPIIiiHA 3aJICKHICTh;
Maciitad; KoJio, Kpyr, KpyrOBUM CEKTOD;
Jiarpama;
(opmy1r0€: 03HAUYCHHS TTPOTIOPIIIT;
OCHOBHY BJIaCTUBICTb MPOMOPIIi;
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX: KOJIO 1 KpYT; KPYrOBUH
CEKTOp; CTOBITYACTI Ta KPYroBi
Jiarpamu,
PO3B’I3y€ BIPAaBH, 1110
nepeadayarTb: 3HaXOXKCHHS
BiJTHOIIIEHHS YMCEJI 1 BEJIMYMH;
BUKOPUCTAHHS MacIITa0y; 3HAXOKCHHS
HEB1IOMOTO WIEHA IIPOIIOPIIii; 3ammmc

Bignomenns. [Tponopuis. OcHoBHa
BJIACTUBICTH nponopiii. [Ipsima Ta

oOepHEeHa MPOMOPIliiHA 3aIEKHICTb.
[Toxin yucna y JaHOMy BIJTHOIIICHHI.

Macurra0.

BiacoTkoBe BIAHOIIEHHS IBOX YHCEIL.
BincoTkoBi po3paxyHKu

Kouo. Jloexuna komna. Kpyr.

ITmoma kpyra. KpyroBuii cextop.
CroBmyacTi Ta Kpyrosi giarpamu
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BiJICOTKIB Y BUTJISI/TI 3BUYAHHOTO 1
JECATKOBOTO JIPO0IB; 3HAXOKEHHS
JOBKMHU KOJIA 1 TIJIOMII KpyTa; aHaIi3
CTOBIYACTHUX Ta KPYTOBHUX Jliarpam,
PO3B’sI3y€: OCHOBHI 3a/1a4l Ha BIJICOTKH;
3a/1a4l Ha MPOTIOPIIAHI BETUYHHY 1
MPOTIOPLIMHUHN IO

Tema 4. PAIIIOHAJIBHI UACJIA TA JIIi 3 HUMHU (40 200)

Y4yenb/yueHuus:
HABOAMTH NMPUKJIAJAU: TOJATHUX Ta
B1JI’€MHHMX YHCEIT; MPOTUIIC)KHUX YHUCEIT;
[IJIMX Ta palioHATBHUX YHCET;
PO3yMie€, 110 TaKe: MOJIYJIb YHUCIIA;
MPOTHIICIKHI YHMCIIA; IT1 YUCIIa;
palioHaJIbHI YKCIIa; KOOPJUHATHA
npsiMa; KOOpJIMHATHA TUIOIIMHA; TO/110H1
JIOJTAHKH;
OyAye€: KOOpMHATHY IIPSMY;
KOOPJIMHATHY TUIOIINHY;
MEePIEeHIUKYIISIPHI ¥ mapayiesibHI OpsiMi
3a JIOIIOMOTOXO JIIHIMKHY 1 KOCHHIIS;
rpadiky 3aJIe)KHOCTEN MK BEJIMUMHAMU
10 TOYKAX;
PO3B’sI3y€ BIPABH, 1110
nepeadayaTb: 3HaXOXKCHHS MOIYJIA
YKCJIa; MOPIBHAHHS pallloHATBHUX
YyHCelI, JOJaBaHHs, BIIHIMAHHA,
MHOYKEHHSI 1 TUICHHS paIlioHaAIbHUX
YpCesl; OOYMCIICHHS 3HaY€Hb YHCIOBUX
BHUPA3iB, 110 MICTITh JA0JAaTHI i BiJ €MHI
YHCIIa; PO3KPUTTS TY>KOK, 3BEIACHHS
MOJIOHUX JTOJIaHKIB; 3HAXOKEHHS
KOOPJIMHAT TOYKH Ha KOOPAUHATHIN
IUIOLIKMHI Ta TOOYA0BY TOYKH 3a ii
KOOpJIMHATaMU; aHaji3 rpadikiB
3aJIeKHOCTEH MK BEJIMYMHAMM
(BizCcTaHb, 4yac; TeMIiepaTypa, 9ac
TOIIO);
PO3B’si3y€: PIBHSHHS 3 BUKOPUCTAHHSAM
IpaBuJI, O IPYHTYIOTHCS HA OCHOBHHX
BJIACTUBOCTSIX PIBHAHHS; TEKCTOBI

JlopaTH1 Ta Bia’ €MHI YMCIIa, YHCIIO0
HYJIb.

Koopaunatna npsima.

[IpotunexHi uncna. Moynb yucia.
i1 yncna. PamionanbH1 ymca.
[TopiBHSIHHSA paIliOHAIBHUX YUCE.
ApudmernuHi aii 3 parioHaTbHUMHU
YUCJIAMH.

BiiactuBOCTI 01aBaHHS 1 MHOXKEHHS
pallioHaAJIbHUX YUCeT.

Poskputta nyxok. [TogioH1 qonaHku
Ta 1X 3BEJACHHS.

PiBHsHHS. OCHOBHI BIaCTHUBOCTI
PIBHSHb.

[lepnenaAnKyISIpHI 1 TTapaienbHi
npsiMi, X MOOY10Ba 3a TOMIOMOTOI0
JIHIMKA 1 KOCUHIIA.

KoopaunnaTtna miomnuua. Ilpukimaau
rpadikiB 3aJ1€KHOCTENH MIXK
BEITUIMHAMU
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3a7a4i 3a IOTIOMOTOIO0 PiBHSHB

Po3B'si3ye croxkeTHi 3a1a4i HA: pO3paxyHOK BiJICOTKOBOTO BITHOIIEHHS Pi3HUX
BEJIMYMH (HAMPUKJIIA, TIPaIe3aTHOTO HACEIICHHS PET10HY, KaJopiil TOIIO);
OPUIHATTSA pilieHb y cepi piHaHCOBUX OTepalliif, po3paxyHOK BIACHUX Ta
pOIUMHHUX (h1HAHCIB, KOMYHAJIbHUX IJIATEXK1B; BMIHHS PO3MOPSIKATUCH BIACHUMU
KOIITaMH, B IPOCTUX CUTYAI[IAX OILIHIOBATH OYiKyBaHi Ta peajbHi BUTPATH TOLIO

7 Kkjaac

AJI'EBPA

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

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
MiZHABAJIbHOI TiSlJIbHOCTI YYHIiB

3MicT HABYAJIBHOTO MaTepiaxy

Tema 1. HIJII BUPA3MU (30 200)

Y4eHb/yueHuNs:
HABOJAUTH MPUKJIAIM: YHCIOBUX
BHpPAa3iB; BUPA3iB 31 SMIHHUMU;
OJHOYJICHIB; MHOTOYJICHIB
MOSICHIOE:
SIK 3HAUTH YMCJIOBE 3HAYCHHS
BHpAa3y 31 3MIHHUMH TIPH 33JJaHUX
3HAYCHHSIX 3MIHHUX;
110 TaKe: TOTOXKHI BUPa3u, TOTOXKHE
MepETBOPEHHSI BUPa3y, OJHOUJICH
CTaHJAPTHOTO BUTJISATY, KOSDIIIEHT;
popmy.roe:

* O3HAYCHHS: OJTHOYJICHA, CTEIICHS 3
HaTypaJTbHUM MTOKa3HUKOM;
MHOT'O4JIEHA, MOAIOHMX YJICHIB
MHOTOYJICHA, CTCIICHS MHOT'OWJICHA;
BJIACTUBOCTI CTETICHS 3
HaTypaJbHUM TTOKA3HHKOM;
MpaBuUJia: MHOKEHHS OJTHOYJICHA 1
MHOT'O4JICHA, MHOKEHHS JIBOX
MHOTOYJIEHIB,

PO3B’si3y€ BIIpaBH, IO
nependa4a0Th: OOYUCICHHS 3HAYEHb

Bupasu 31 sminaumu. i
paIrioHaJIbHI BUPA3H.

ToroxHicTh. TOTOXHI IEpPETBOPEHHS
BHpa3y.

CremniHb 3 HATYypaJIbHUM MOKA3HUKOM.
BnactuBOCTI cTeneHs 3 HaTypaJlbHUM
MOKa3HUKOM.

Onnounen. [limHeceHHST OTHOYJIEHIB
10 cTeneHst. MHOKEHHS OTHOYJICHIB.
Muorouien. [ToaiOn1 wienn
MHOrO4JIeHa Ta iX 3BEIECHHIL.
CreniHb MHOTOYIEHA.

JlomaBaHHs, BITHIMAHHS 1 MHOKCHHS
MHOT'OYJICHIB.

dopmynu KBaJpara ABOUWICHA, Pi3HUII
KBaJpaTiB, CyMH 1 pi3HUIII KYyOIB.

POBKJ’I&I{&HHH MHOTOYJIEHIB Ha
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BUPA3iB 31 3SMIHHUMU; 3BEACHHS
OJTHOWJICHA JI0 CTAaHJAPTHOTO BUTJISLY;
MEPETBOPEHHS TOOYTKY OJTHOWICHA 1
MHOTOYJICHA, CyMH, PI3HUII, T0O0YTKY
JIBOX MHOTOYJICHIB Y MHOTOYJICH;
PO3KJIaJIlaHHs MHOTOYJICHA Ha
MHOYKHHKH CIIOCOOOM BHHECEHHS
CHiJIbHOTO MHOYKHHUKA 3a JTYXKKH,
CIIOCOOOM TpyITyBaHHsI, 3a (OpMyIaMu
CKOPOYEHOTO MHOKCHHS Ta 13
3aCTOCYBAHHSM JICKIJIbKOX CITIOCOO1B;
BUKOPHCTAHHS 3a3HAYCHUX
MIEPETBOPEHB Y TPOIIECi PO3B’A3yBAHHS
PiBHSIHbB, TOBEJICHHS TBEPKCHD

MHOXHUKHU

Tema 2. ®YHKIIII (10 200)

YyeHb/ydeHUIs:
HABOJMTH NMPUKJIAIN:
(yHKLI0OHATBHUX 3aJI€KHOCTEN;
JHIAHUX QYHKLIH;
MOSICHIOE, 1110 TaKe: APTYMEHT; (PYHKIIIS;
00JacTh BU3HAUYCHHS PYHKIIT; 00J1aCcTh
3HaueHb (PyHKIIT; rpadik GyHKIIIT;
(opmyJir0€ 03HAYCHHS TTOHSTH:
byukis; rpadik GyHKINT; TiHIHHA
byHKIIIs]; TpsiMa MPONOPIIHHICTb,
HAa3MBA€ TA LIIOCTPYE HA MPUKJIAAAX
criocoOu 3aaHHs (PYHKIIIT,
onucye noOyaoBy rpadika QyHKIIIi,
30KpeMa JIHIAHOT Ta 11 OKPeMOro BUIY —
npsIMOi MPONOPLIHHOCTI;
PO3B’si3y€ BIIpaBH, IO
nepeadavYarOTh: 3HaXOMHKEHHS 00J1aCTi
BU3HAYCHHS (YHKIIIT; 3HAXOHKEHHS
3Ha4YeHHS (DYHKIT 3a JaHUM 3HAYCHHSIM
aprymeHTy; no0ynoBy rpadika JiHiiHOI
GbyHKI1T; 3HAXOKEHHS 32 rpadikoM
dbyHK1i{ 3HaYeHHS (YHKIIIT 32 JTaHUM
3HAYEHHSIM apryMEHTY 1 HaBIaKH;
BU3HAUEHHS OKPEMHUX XapPaKTEPUCTUK
¢byHKii 3a 11 rpadikom (1oaaTH1
3HAYCHHS, B1JI’€MHI 3HAYEHHS, HYJII);

OyHKIIIOHAIbHA 3aJICKHICTh MIXK
BEJIMUYMHAMHU SIK MaTEMaTU4YHA MOJIEIb
peanbHUX MPOILIECIB.

®yukuis. O6macTb BU3HAYEHHS Ta
oOnacTh 3HaueHb (yHkuii. Cnocooun
3ananHs QyHkuii. I'padik pyHKIIi.

JliniitHa ¢yHKIisA i1 rpadik Ta
BJIACTUBOCTI
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CKJIA/IA€ Ta PO3B'A3Yy€ 3a/1a4i Ha:
psIMy TIPOMOPIIHHICTH HA OCHOBI
KUTTEBOTO JOCBITY; MOOYA0BY TpadikiB
IIPU MOJIENIIOBAHHI PeaIbHUX MPOILIECIB 3
BUKOPHUCTAHHAM JIIHINHOT (YYHKITIT TOIIO

Tema 3. JTHIMHI PIBHSIHHSA TA IX CUCTEMM (18 200)

Y4eHnb/yueHus:
HABOAMTH MPUKJIAJAN: PIBHIHHSA 3
OJHIEIO Ta ABOMA 3MIHHUMU, JIIHIMHHUX
PIBHSIHB 3 OJIHIE€IO Ta ABOMA 3MIHHUMU;
CUCTEMHU JBOX JIHIHHUX PIBHSIHB 3
JIBOMA 3MIHHUMUY,
MOSICHIOE:
10 TaKe CUCTEeMa JIBOX JIIHIMHUX
PIBHSIHB 3 JBOMA 3MIHHUMH;
CKUJIBKH PO3B’SI3KIB MOXKE MaTH
cCUCTEMa JBOX JIHIWHUX PIBHSIHB 3
JIBOMA 3MIHHUMU,
(opMyJ110€ O3HAUECHHS: JIIHITHUX
PIBHSIHB 3 OJIHIE€IO Ta ABOMA 3MIHHUMU;
PO3B’SI3KYy PIBHSIHHS 3 IBOMA 3MIHHUMU;
PO3B’SI3KY CUCTEMU JBOX JIHIHHUX
PIBHSIHB 3 IBOMA 3MIHHUMH,
Oyaye rpadiku TiHIAHUX PIBHSHB 13
JIBOMA 3MIHHUMUY,
OMHUCYE CIIOCOOM PO3B’SI3yBaHHS
CUCTEMHU JBOX JIHIWHUX PIBHSIHb 3
IBOMA 3MIHHUMU,
XapaKTepHu3y€ BUIAIKH, KOJIM CUCTEMA
JIBOX JIIHIWHUX PIBHSIHB 3 JIBOMA
3MIHHUMH Ma€ OJIMH PO3B’S30K; Ma€
0e3:114 po3B’s3KIB; HE Ma€ PO3B’A3KIB,;
CKJIA/IA€: PIBHIHHS Ta CUCTEMU PiBHSIHD
32 YMOBOIO TE€KCTOBOI 3aj1a4i;
PO3B’sI3Y€: JiHIMHI PIBHSHHS 3 OJHIEIO
3MIHHOIO 1 PIBHSIHHS, 1110 3BOJISITHCS 10
HMX; TEKCTOBI 3aJ1a4i 3a JJOIIOMOT'0I0
JTHIAHUX PIBHSHB 3 OJHIEI0 3MIHHOIO;
CUCTEMH JIBOX JIIHIMHUX PIBHSHD 3
JIBOMa 3MIHHUMH, BKa3aHUMH y 3MICTI
crioco0aMHM; TEKCTOBI 3a1a4l 3a

JliniiiHe piBHAHHA 3 OJHI€IO 3MIHHOIO.
JliniliHe p1BHAHHS 3 ABOMA 3MIHHUMH
Ta Horo rpadik.

Cucrema BOX JIIHIMHUX PIBHSHB 3
JIBOMa 3MIHHUMH.

Po3B’s13yBaHHs CHCTEM JBOX JIIHIHHUX
PIBHSHB 3 IBOMA 3MIHHUMHM:
rpadiyHUM ciocoboM; crocodbomM
M1ICTAHOBKH, CITOCOOOM J0JaBaHHsL.

JIiH1iHI pIBHSHHS Ta iX CUCTEMU SIK
MaTeMaTHYHI MOJIE1 TEKCTOBHX 3aJ1a4
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JIOIIOMOT'OK0 CHCTEM ABOX JIIHIHHUX
PIBHSIHB 3 TBOMA 3MIHHUMH

Po3B'si3ye croakeTHi 3aa4i: Ha pyX 3 TOYKH 30py HOro O€3NeKu; Ha
PO3MOPSKEHHS BIACHUMHU Ta POAMHHUMU (DiHaHCaMu; (DIHAHCOBOTO 3MICTY Kpi3b
IpU3MYy ICTOPUYHHUX TOJ1H TOIIO

8-ii KJ1ac
AJITEBPA

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

OuikyBaHi pe3y/ibTaTH HABYAJIbHO- 3MicT HABYAJIBHOTO MaTepianxy
NMi3HABAJILHOI IiJIbHOCTI YYHIB

Tema 1. PAHIOHAJIBHI BUPA3MU (24 200)

YyeHb/ydeHUIs: Creriup 13 UMM ITIOKa3HUKOM Ta
HABOAMTH MPHUKJIAJAN: PAIIOHATIEHOTO HOTO BIIACTUBOCTI.
BHUpa3y; pallloOHATBHOTO APO0Y; CTEMEHSs

13 [UIMM MTOKA3HHUKOM, CrangapTHHUI BUTJISA] YKCIIA.
PO3Mi3HAE: LTI palllOHAJIbHI BUPA3H;

JpoOOBi pallioHaIbHI BUpa3H; ParionansH1 BUpasmu.
MOSICHIOE!

K BUKOHATHU CKOPOUYEHHA Ipo0y; sk | PanionansH1 Apoou. OcHOBHA
3BECTH JIpi0 10 HOBOT'O 3HAMEHHHUKA; | BJIACTHUBICTH PAIliOHAIBHOTO APO0Y.
SIK 3BECTH JIPOOH J0 CIILIILHOTO

3HAMEHHHKA; ApudmernuHi aii 3 parioHATbHUMHU
10 TaKe CTaHJAPTHUIN BUTIIS npobamu.
YHUCIIa;
dpopmyroe: PamionanbsH1 piBHSHHSL.
* OCHOBHY BJIaCTUBICTH ApO0OY; PiBHOCHUJIbHI PIBHSIHHSL.
BJIACTUBOCTI CTEIECHS 3 [IIJITUM
IIOKa3SHUKOM, Oyukis y = S, ii rpadik i

MpaBUJia: I0JaBaHHs, BITHIMAHHS,
MHOEHHSI, IJICHHSI Ip00iB,
M1THECEHHS APOO0Y /10 CTEICHS;
YMOBY PIBHOCTI Jpo0y HYJIIO;
O3HAYCHHS: CTENICHS 3 HYJIbOBUM

BJIACTUBOCTI
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MMOKAa3HUKOM; CTEIEHS 3 ILTAM

B1JI’€EMHHUM ITOKA3HUKOM,
ONUCY€E BIACTUBOCTI QYyHKIIT Y = S 3a il
rpadikom,
PO3B’si3y€ BIIPpaBH, IO
nepeadavYaOTh: CKOPOUCHHS APOOIB;
3BEJICHHS JIPOOIB 0 CHIBHOTO
3HAMEHHHKA; 3HaXOPKCHHS CYMH,
pi3HUIIL, TOOYTKY, YaCTKHU APOOIB;
TOTO>KHI IEPETBOPEHHSI palllOHATbHUX
BHpPAa3iB; pO3B’sI3yBaHHS PIBHSHb 31
3MIHHOIO B 3HAMEHHUKY JIpO0Y;
MEPETBOPEHHS CTETECHIB 3 IIJIUM
MOKa3HUKOM; 3aIlMC YHCIIa B
CTaHJAAPTHOMY BUTJIS/1; TOOYOBY

rpadika QyHKLii y = %

Tema 2. KBAAPATHI KOPEHI. IIAC

HI YU CJIA (10 200)

YyeHb/y4eHUIS:
HABOAMTH MPHUKJIAJAN: PAlIOHATEHAX
YyHuCe; ippalioOHaIbHUX YUCEII;
MOSICHIOE, 1110 TaKe: parlioHaIbHe
YHCJIO; 1ppalliOHaJIbHE YHUCIIO; A1MCHE
YHCIIO;
hopmyiroe: o3HaYEHHS
apu(PMETUIHOTO KBAPATHOTO KOPEHS 3
YHCJIa; BIACTUBOCTI apU(METUIHOTO
KBaJPAaTHOTO KOPEHS,

XapaKTepu3ye€: BIaCTUBOCTI (QYyHKITIN

y = x2, y = +/x, 3aix rpadikamu;

PO3B’sI3y€ BIPAaBH, 1110
nepeadavYarTh: 3aCTOCYBAaHHS IOHATTS
apu(pMETHIHOTO KBaJPATHOTO KOPEHSI
JUTsl OOYMCIICHHS 3HAaY€Hb BUPA3iB,
CTIPOIICHHS BUPa3iB, PO3B’I3yBaHHSI
PIBHSIHB, IOPIBHSHHS 3HAYEHb BUPA3iB;
NEPETBOPEHHS BUPA3IB 13
3aCTOCYBaHHSIM BUHECEHHS MHOKHUKA
3-TI1]] 3HaKa KOPEHs, BHECEHHS
MHO’KHHUKA 1] 3HaK KOPEHs,
3BUIbHEHHS BiJl IppalliOHaJIbHOCTI B

Oynkiis y = X2, ii rpadix i
BJIACTUBOCTI.

ApudmMeTrnuHnN KBaAPATHUNA KOPIHb.
BrnactuBocti apudpmMeTuaHOTO
KBaIPaTHOTO KOPEHSI.

PamionanesHi yncia.

IppauionansHi uncna. JlificHi yncna.

dynxuis y = Vx, 11 rpadik i
BJIACTUBOCTI
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3HaMEHHUKY Apo0y; mo0ya0By rpadikis
dyHKmil y = x2, y = Vx;

Tema 3. KBAJIPATHI PIBHSAHHS (16 200)

YyeHb/y4eHUIs:
HABOJMTH MPUKJIAJAN KBAJIPATHUX
PIBHSIHB; KBaIpaTHUX TPUUJICHIB;
dpopmy.nnoe:

* O3HAYEHHS KBaJPAaTHOIO PIBHSIHHS Ta
KBaJPaTHOTO TPUUJIEHA; KOPEHS
KBaJpaTHOTO PIBHSHHS;

Teopemy Biera;
3anucye: GopMyily KOpeHiB
KBaJpaTHOTO PiBHSHHS; PopMyTy
pPO3KJIaJaHHs KBaJPaTHOTO TpUYJIEHA Ha
JIHI1MHI MHOKHUKH,
CKJIAJIA€ KBAJpaTHE PIBHIHHS 32
YMOBOIO TEKCTOBOI 3a/1a4i,
PO3B’sI3y€ BIPABH, 110
nependavyalOTh: 3HAXOHKCHHS KOPEHIB
KBaJIPATHUX PIBHSHB; PO3KIIATaHHs
KBaJPAaTHOTO TPUUJICHA HA MHOKHUKW;
3HAXO/’)KEHHS KOPEHIB P1BHSHB, 1110
3BOJISTHCA J10 KBAAPATHUX; CKIIAJaHHS 1
pO3B’s3yBaHHS KBaIpaTHUX PIBHIHB Ta
PiBHSIHB, IITO 3BOSTHCS 0 HUX, 5K
MaTeMaTUYHUX MOJIENIeH MPUKIATHUX
3aa4y

KBanpaTHi piBHSIHHS.

dopmysa KOpeHiB KBaJIpaTHOTO
PIBHSHHS.

Teopema Biera.
KBagpaTHuii TpudiieH.

Po3knanaHHs KBaipaTHOTO TpUYJIEHA
Ha JIIHIHI MHOXXHUKHU.

Po3B’s13yBaHHs piBHSAHD, K1
3BOJIATHCS JI0 KBaJIpATHUX.

KBaapatHe piBHSHHS Ta PiBHSIHHS SIK1
3BOJISTHCSA JI0 KBaJAPATHHX, K
MaTeMaTU4YH1 MOJIEN1 MPUKIIATHUX
3a7a4

Po3B'si3ye€ cro:keTHI 3a1a4i Ha: BUKOPUCTAHHS B3a€MO3B'S13KIB €KOHOMIYHUX
SBUII; BUIM Ta PO3PAXYHKHU MOAATKIB, MJIATEXKIB; PyX; MPOAYKTUBHICTh Ipalll;
BapTICTh TOBAPY; CYMICHY POOOTY; CyMillll Ta CIIJIABH TOIIO

9 kJac

AJITEBPA

(70 200, 2 200 na musicoens, pezepe — 18 200)
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OuikyBaHi pe3y/ibTaTH HABYAJIbHO-
NMi3HABAJILHOI IiJIbHOCTI YYHIB

3MicT HABYAJIBHOTO MaTepiaxy

Tema 1. HEPIBHOCTI (14 200)

Y4eHnb/yueHus:

HABOAMTH MPHUKJIAJAN: YHCIOBUX
HEPIBHOCTEH; HEPIBHOCTEH 31 3MIHHUMU;
JTIHIMHUX HEPIBHOCTEH 3 OJHIEIO
3MIHHOIO; TIOJIBITHUX HEPIBHOCTEH;
MOSICHIOE 1[0 Take 00’ €JHAHHS Ta
NEPETUH YHUCITOBUX MPOMIXKKIB,;
popmy.roe:

BJIACTUBOCTI YHCIIOBUX

HEPIBHOCTEH, BJIACTUBOCTI

HEPIBHOCTEH 31 3MIHHOIO;

O3HAYEHHS: PO3B’SI3KY JIHIAHOT

HEPIBHOCTI 3 OJIHIEIO 3MIHHOIO,

PIBHOCUJILHUX HEPIBHOCTEH;
0OTPYHTOBY€ BJIACTUBOCTI YHUCIOBUX
HEPIBHOCTE;
300paxye€ Ha KOOPJAUHATHIN MPSMIA:
00’€IHAHHS Ta MEPETUH YHCIOBUX
IIPOMIXKKIB, 33J1aHl HEPIBHOCTAMHU
YHUCJIOB1 IPOMIKKH; BUKOHY€E 0OCpHEHE
3aBJIaHHS,
3alUCY€ PO3B’SI3KM HEPIBHOCTEH Ta iX
CUCTEM Yy BUTJISIII 00’ € THAHHS
YHUCJIIOBUX TIPOMIXKKIB 200 y BUTJISII
BIJIMOBITHUX HEPIBHOCTEH;
PO3B’sI3y€: JiHINHI HEPIBHOCTI 3 OJTHIEIO
3MIHHOIO; CUCTEMH JIIHIMHUX
HEPIBHOCTEH 3 OJHIEI0 3MIHHOIO

Ywucnosi HepiBHOCTI. OCHOBHI
BJIACTUBOCTI YHCIIOBUX HEPIBHOCTEH.

HepiBHocTi 31 3minauMu. JIiHiiHI
HEPIBHOCTI 3 OJIHIE€I0 3MIHHOIO.

YuclioB1 MPOMIKKH.
PiBHOCHUIIbHI HEPIBHOCTI.

Cucremu NiHIHHUX HEPIBHOCTEH 3
OJIHI€IO 3MIHHOIO

Tema 2. KBAJIPATHYHA ®YHKIIA

(20 200)

YyeHb/yueHUI S
HABOJAUTH MPUKJIAAM KBAAPATUIHOT
GyHKII;
00umc/II0€ 3HaYeHHS QYHKIIIT B TOYIT
MOSICHIOE NIEPETBOPEHHS rpadikis
dyukii: f(X)—f(X)+a; f (X) »f (x+a); f
(X) — kf (x), f (X) —» — f(x); anropur™m

BnacruBocti ¢pynkuii. Hymi ¢pynxkuii,
MPOMIXKKH 3HAKOCTAJIOCT1, 3pOCTaHHS 1
cnananHs (QyHKI1i, HailOUIbIIe Ta
HaliMEHIIIe 3HaYeHHs PYHKIII].
[leperBopenHst rpadikiB QyHKIIIMH.
KBanpatuuna ¢yskuis, il rpadik 1
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noOy0BU rpadika
byHKITIT;
xapakrepusye QyHKIIIO 3a ii rpadikoM
PO3B’si3y€ BIPABH, 10
nepeadavaroThb: noOya0By rpadika
KBaIpaTUYHOI (PYHKIIIT; pO3B’A3yBaHHS
KBaJIpaTHUX HEPIBHOCTEH; 3HAXOKEHHS
PO3B’SI3KIB CHCTEM JIBOX PIBHSIHB 3
JIBOMa 3MIHHHMHU, 3 IKUX X04a O ogHe
PIBHSIHHS IPYTOTO CTEIEHS; CKJIaIaHHA 1
PO3B’A3yBaHHS CUCTEM PIBHSHD 3 JIBOMA
3MIHHUMM SIK MaTEMaTUYHUX MOJIENei
MPUKJIATHUX 33]1a4

KBaJApaTUYHOI

BJIACTUBOCTI.

KBanpatna HepiBHiCTh. CHCTEMa JBOX
PIBHSIHB 3 IBOMA 3MIHHUMH.

Cucrema 1BOX piBHSHB 3 IBOMA
3MIHHUMH SIK MaTeMaTHYHa MOJIETb
NPUKJIIAIHOT 3a/1a4i

Tema 3. YUCJIOBI HOCJIAOBHOCTI (10 200)

Y4eHb/yueHUNs:
HABOJMTH MPHUKJIAJAN: YUCIOBOT
MOCJIIIOBHOCTI; apu(pMETUYHOT Ta
T€OMETPUYHOI MPOTPeECiii;
(opMyJ110€ O3HAYEHHS 1 BJIACTUBOCTI
apu(pMETUYHOI Ta TEOMETPUYHOT
porpeciii;
3aMMCY€ | MOSICHIOE:
© gopmynu: N-TO 4jeHa

apu(METUIHOI Ta TeOMETPUIHOT

IIPOrpeciii, CyMu mepimx N 4jaeHiB

IIUX MPOTPECIH;

eracmugocmi apupMeTUIHOT Ta

T€OMETPUYHOI Mporpecii
PO3B’I3y€ BIPAaBH, 1110
nepeadavYa0Th: OOYNCIICHHS YJICHIB
nporpecii; 3aJlaHHs porpeciii 3a
IaHUMHU IX 4ieHaMHu a0o
CITIBBITHOIIICHHSIMH MI>K HUMU;
OOYHMCIICHHS CYM TIEepIIKX N YJIeHIB
apu(pMETUIHOI 1 TeOMETPUYHOT
porpeciii; BUKOPUCTaHHS (HOopMyJ
3arajbHUX YJICHIB 1 CyM MPOTPeciid s
3HAXOJ/KCHHSI HEBIJJOMHX €JIEMEHTIB
nporpecii

YucnoBi IOCIIII0BHOCTI.

ApudpmeTnuHa Ta reOMETPUYHA
nporpecii, iX BracTuBocTi. Dopmyinu
N-ro wieHa apu(MEeTHUIHOI Ta
reOMETPUYHOI MPOTPECIH.

dopMysu CyMU TIepIIuX N 4JIeH1B
apu(pMETUYHOI Ta TEOMETPUYHOT
mporpeciit

Tema 4. OCHOBU KOMBIHATOPUKH, TEOPII UMOBIPHOCTEM TA

CTATUCTHUKH (8 200)
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YdeHnb/yueHus:
HABOJMTH MPUKJIAJAN: BUTIATKOBUX
MOJTiH, TTOAaHHS CTATUCTHYHUX JaHUX Y
BUTJISIAI TaOIUITh, Aiarpam, rpadikis,
3aCTOCYBaHHS MMPABWJI KOMOIHATOPUKH
MOSICHIOE, [0 TAKe: 4acTOTa
BUIA/IKOBOI MO/11, HMOBIPHICTh
BUITAAKOBOI OII1
3HAXOJAUTh, BiIOMPAE i BIOPSIAKOBYE
1H(OopMaIIito 3 TOCTYITHUX JKEPET
PO3B’sI3y€ 3aa4i, 10 MepeadavaroTh.

OCHOBHI ITpaBUJIa KOMOTHATOPHKHU.

Yacrora Ta IMOBIPHICTH BUTIAIKOBO1
moii.

[ToyaTkOB1 B1JIOMOCTI ITPO CTATUCTHUKY.

Cnocobu nogaHHs AaHMX Ta iX
00poOKH

BUKOPUCTAaHHA KOMOIHATOPHUX MPaBUJI
CyMH Ta TOOYTKY; 3HAXOXKCHHS
HMOBIPHOCTI BUIIQJIKOBO1 MOIii;
00YHCICHHS YaCTOTH BHITaJIKOBOI ITOIII;
MO/IAHHS CTATUCTUYHUX JAHUX Y BUTJISI1
Ta0NIHLIb, J1arpam, rpadikiB

Po3B’s13y€ croxkeTHI 3a1a4i HA: PO3paXyHOK Ta aHaJ13 (PiIHAHCOBOI CIIPOMOKHOCTI
POAMHU; PO3PaXyHOK OOCATY CIUIaY€HUX MOJIATKIB; IPUIUHATTS PillIeHh CTOCOBHO
O0COOMCTHX Ta KOJICKTUBHUX (PIHAHCOBUX MUTaHb TOIIO

7 KJac
I'EOMETPI

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

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
NMi3HABAJILHOI AiSIbHOCTI YYHIB

3MiCT HABYAJIBLHOI0 MaTepiajry

Tema 1. EIEMEHTAPHI TEOMETPUYHI ®ITYPH TA IX

BJIACTHUBOCTI (8 200)

YyeHb/yueHUI S
HABOJUTH MPUKJIAIH TCOMETPUIHUX
¢biryp, ykazaHux y 3MicCTi;
NOSICHIOE, 1110 TaKe: TOUKa, IpsaMa,
HaJIeXKaTH, JISKATH MIXK, BIJIPI30K,
MPOMiHb, KYT, JOBXHHA BiAPI3Ka,
rpagycHa Mipa KyTa, piBHI BIAPI3KH,
piBHI KyTH, OiCEeKTpHca KyTa, B1ICTaHb
MIDK TOUKAMH,

['eometpuuHi ¢irypu.

Touka, npsiMa, BiZIpi30K, MPOMiHb, KYT.
Ix BmacTuBOCTI.

BumiproBanHs BiIpi3KiB 1 KyTiB.
bicexTpuca kyTa.
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(hopmyJII0€: BIIACTUBOCTI: PO3MIIIEHHS
TOUYOK Ha MPsMii; BUMIPIOBaHHS U
BIJIKJIaJIaHHS BiIPI3KIB 1 KYTiB,
kjaacudikye kytu (ToCTpi, IpsiMi, TYTI,
PO3TOPHYTI);

BHMIpPIOE Ta 00YHCJIIOE. JIOBXKUHY
B1JIpi3Ka, TpagyCHY Mipy KyTa,
BUKOPHCTOBYIOYH BJIACTHUBOCTI iX
BUMIPIOBaHHS;

300paxye€ i 3HAXOAUTH HA MAJIIOHKAX
reoMeTpuyHi Girypu, BKazaHi y 3MICTI
3aCTOCOBY€E BUBUCHI O3HAYECHHS 1
BJIACTHBOCTI /IO PO3B’s3yBaHHSA 3a/1a4

Biacradap Mi 1BOMAa TOUYKaAMH

Tema 2. BBA€EMHE POSMIIIEHHS NPAMUX HA TIIJIOIUAHI (12 200)

YyeHb/yueHUIS:

HABOAMTH MPHUKJIAJAU TCOMETPUIHUX
¢iryp, ykazaHux y 3MiCT1
CHiBBiTHOCUTD 3 00'€eKTaMU
HABKOJIMIITHBOT JIMCHOCTI: CYMDXKHI Ta
BEPTUKAJIbHI KYTH, TapaJIeNbHI Ta
NEePHeHAUKYJIISIPHI TIPsIMI;

MOSICHIOE:

10 TaKe TeopemMa, O3HAUCHHS, O3HaKa,
HACJIIJI0K, YMOBA 1 BUMOT'a TEOPEMH,
npsiMe 1 00epHEeHe TBEPIXKEHHS,
JOBEICHHS TEOPEMU;

CYTh TIOBEJICHHS BiJl CYIPOTHUBHOTO;

popmyinnoe:

O3HA4eHHs: CYMIKHHUX 1
BEPTUKAJIbHUX KYTIB, NapaJIeTbHUX 1
MEePIEHANKYISIPHUX TPIMUX,
MePIEHANKYJIAPA, BIICTAH1 BiJl TOUYKH JI0
PsSIMOI;

871aCMUBOCMI: CYMIKHUX 1
BEPTUKAILHUX KYTIB; MapajeIbHUX 1
MEePIEHANKYIIPHUX TPSIMUX, KYTiB,
YTBOPEHHUX TIPH MEPETUHI TTapaeIbHUX
IPSIMUX CIYHOIO;

O3HAKU TIAPAJIETLHOCTI MPSIMUX

BHUMIpPIO€ Ta 00YHUCIIOE BIJICTAaHb BiJT

CyMIXKHI Ta BEpTUKAIIbHI KYTH, iX
BJIACTUBOCTI.

[TapanenbHi Ta NEPHIEHANKYJIAPHI
npsiMi, X BJIACTUBOCTI.

[Tepnenaukymsip. Bigcranb Big TOYKH
1o npsiMoi. KyT Mixk 1BOMa NpsSiMUMH,
10 NTEPETUHAIOTHCS.

KyTu, yrBOpeH1 npu nepeTrHi JB0X
npsiMUX ciuHO0. O3HaKu
napajieTbHOCTI MPSAMHUX.

BniactuBOCTI KyTIB, YTBOPEHHUX IIPU
NEePEeTHHI napajgeabHUX MPSIMUX
CIYHOIO
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TOYKH JI0 PSIMOT,

300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX: TIapaJiesbHl i
NEPICHIUKYIIAPHI TPSMI;
MIePIICHIUKYJISAP; KyTH, YTBOPEHI MpH
MePETHHI JIBOX MPSMUX CIYHOIO;
0OIPYHTOBY€ NapaJICIbHICTB 1
MEePICHIUKYJISIPHICTD TIPSMHUX
AOBOJMTD: BJIACTUBOCTI CYMIKHHX 1
BEPTUKAJIBHUX KYTIB; MapajeIbHUX
MPSMHUX; TIEPIICHANKYIISIPHUX MPSIMUX;
3aCTOCOBY€E BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 337124

Tema 3. TPUKYTHUKHNU. O3HAKHW PIBHOCTI TPUKYTHMUKIB (22 200)

YyeHb/yueHUIS:

HABOJAUTH MPUKJIAIU: TCOMETPUIHUX
¢iryp, yKkazaHux y 3MICTI; pIBHUX
iryp;
MOSICHIOE, 1110 Take piBHI irypu;
dhopmyutroe:
* 03HAYeHHs. 30BHIIIHBOTO KyTa
TPUKYTHUKA; PI3HUX BUJIIB TPUKYTHUKIB;
OiCEeKTpHCH, BUCOTH, ME/TIaHH
TPUKYTHHUKA;

enracmueocmi: piIBHOOEIPEHOTO 1
MPSMOKYTHOTO TPUKYTHHKIB;
O3HAKU: PIBHOCTI TPUKYTHUKIB,
PIBHOOEAPEHOTO TPUKYTHUKA;
KJIACU(IKY€ TPUKYTHUKH 32
CTOPOHaMH 132 KyTaMu;
300pasKy€e Ta 3HAXOAUTH HA
MAJIIOHKAX: PIBHOCTOPOHHI,
piBHOOEIpEHI, TPSIMOKYTHI TPUKYTHUKHU
Ta IX €JI€MEHTH; 30BHILIHIN KyT
TPUKYTHUKA; PIBHI TPUKYTHUKH,
OOIPYHTOBYE: HAJICKHICTh TPUKYTHUKA
J10 TIEBHOTO BUAY; PIBHICTb
TPUKYTHHKIB,
JOBOJAUTH: BIACTUBOCTI i O3HAKHU
pPIBHOOEIPEHOT0 TPUKYTHHKA,

TpuxkyTHHK 1 oro enemeHTH. Bucora,
OicexkTpuca 1 MelaHa TPUKYTHHKA.

PiBHicTh reomerpuunux Qiryp. O3Haku
PIBHOCTI TPUKYTHHKIB.

Buau TpukyTHUKIB.

PiBHOOEIpEHMIT TPUKYTHUK, HOTO
BJIACTUBOCTI Ta O3HAKHU.

HepiBHICTh TPUKYTHUKA.
CyMa KyTIB TPUKYTHHUKA.

30BHIIIHIN KYyT TPUKYTHUKA Ta HOTO
BJIACTHUBOCTI.

BnacTuBOoCTI MPSIMOKYTHUX
TPUKYTHHUKIB
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BJIACTHUBICTH KYTiB TPUKYTHHKA;
BJIACTUBICTH 30BHIIITHHOTO KyTa
TPUKYTHUKA;

3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTHBOCTI /IO pO3B’sI3yBaHHS 3a/1a4
MPAKTHYHOTO 3MICTY

Tema 4. KOJIO 1 KPVT (8 200)

Y4yeHnb/yueHus:
HABOJMTH MPHUKJIAJAN T€OMETPUUHUX
¢Iryp, yKkazaHux y 3MICTI;
popmy.roe:

O3HAYeHHA: KOJa, Kpyra, 1X
€JIEMEHTIB; JOTUYHOI J10 KOJIa;
CEPEINHHOIO NMEPIEHANKYJIIAPA 10
BIJp13Ka; KOJa, OMMCAHOT0 HABKOJIO
TPUKYTHHUKA, 1 KOJIa, BIUCAHOIO B
TPUKYTHHK;

énacmugocmi: CEpEAUHHOTO
MEepHEeHANKYJIApa 10 BiIPI3Ka;
OlCEeKTpHUCH KyTa; JOTUYHOI /10 KOJIa;
JiaMeTpa 1 XOpJiy KoJja; CepeIuHHUX
MEPHEHANKYJIAPIB 10 CTOPIH
TPUKYTHHUKA; O1CEKTPUC KYTIB
TPUKYTHHUKA;
300paxye€ Ta 3HAXOAUTH HA

MAJIFOHKAX: KOJIO Ta OT0 €JIEMEHTH;
JOTHYHY J10 KOJa; KOJIO, BIIUCAHE B
TPUKYTHHUK; KOJIO, OITMCAHE HABKOJIO
TPUKYTHHUKA;

BUKOHY€ LIUPKYJIEM 1 JIIHINKOIO 3a/1a4l
Ha oOyI0BY BKa3aHi y 3MICTi;
3aCTOCOBY€E BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI /10 PO3B’sI3yBaHHs 3a/ad4,
30KpeMa MPaKTUYHOTO 3MICTY

Komno. Kpyr.
JloTruHa 10 KoJIa Ta ii BIIACTUBICTb.

OcHoBHI 3a/1a4i Ha TOOY/IOBY:

- moOyJ0Ba TPUKYTHHKA 32 TPhOMA
CTOpOHAMU;

- 1oOyJ0Ba KyTa, 110 JTOPIBHIOE
JTAHOMY;

- 1o0ya0Ba OICEKTPUCH TAHOTO KYTa;

- TOJLUI JAHOTO BiJIpi3Ka HABIILI;

- 1oOya0Ba MPsIMOi,
MEPHEHIUKYJISIPHOL 10 TaHO1.

Koo, onrcane HaBKOIO TPUKYTHHUKA.

Komno, Bniucane B TpUKyTHUK

Po3B’s13y€ 3a1a4i NpaKTUYHOI0 3MiCTy HA: 3HaXO/XKCHHS BIICTaH1 J0
HEJOCTYITHOT TOYKH; BCTAHOBJICHHSI PIBHOB1/IJIAJIEHOCTI 00’ €KTIB HA TOBEPXHI
3emuli; BUKOPUCTaHHS )KOPCTKOCTI TPUKYTHUKA B Oy11BHUITBI TOILIO
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8-i ki1ac

I'EOMETPIA

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

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJIBbHOI TiSlJIbHOCTI YYHIB

3MicT HABYAJIBHOT0 MaTepiaxy

Tema 1. HOTUPUKYTHUKMU (22 200)

Y4yenb/yueHuus:
HABOJMTH NMPHUKJIAJAU T€OMETPUUHUX
¢Iryp, yKkazaHux y 3MICTI;
MOSICHIOE, 1110 TaKe: YOTUPUKYTHHK;
OITYKJIUW 1 HEONMYKJIMM YOTUPHUKYTHHK;
€JIEMEHTH YOTUPUKYTHHKA,;

dhopmyutroe:

O3HAYeHHS | 61ACMUBOCI
BKa3aHUX Yy 3MICTI
YOTUPUKYTHUKIB; IEHTPATHHUX 1
BIIMCAHUX KYTiB; BIMCAHOTO 1
OTMCAHOTO YOTUPHUKYTHHKIB,
CepeHbOI J1HIT TPUKYTHHUKA 1
Tpanerii;

O3HAaKU TIapaJjiesiorpama;
BIIMCAHOT'O 1 OITMCAHOTO
YOTUPUKYTHUKIB;

meopemy: daneca; Ipo cymy
KYTIB YOTUPHUKYTHHUKA;

KJIacu(iKy€ YOTUPUKYTHHUKU,;
300pasKy€e Ta 3HAXOAUTH HA
MAJIIOHKAX YOTHPUKYTHUKHU PI3HUX
BU/IIB Ta X €JIEMEHTH,
0OTPYHTOBY€ HAJICKHICTh
YOTUPUKYTHHUKA JIO TICBHOTO BUTY;
JOBOJAUTH: BIACTUBOCTI i O3HAKHU
napajieiorpama; BJIacTUBOCTI
NpsIMOKYTHHKA, poMOa, KBaJipaTa,

YotupukyTHUK, oro eremeHTu. Cyma
KyTiB YOTHpUKYTHHUKA. [[apanenorpam,
HOro BIaCTUBOCTI i O3HAKHU.

[TpssMokyTHUK, poMO, KBaapaT Ta iX
BIacTUBOCTI. Tpanerris.

Bnucani Ta nentpanbHi KyTu. Brincani
Ta OMHCAaH1 YOTUPUKYTHUKHU.

Teopema ®aneca. Cepents JiHis
TPUKYTHHUKA, ii BIACTUBOCTI.
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3aCTOCOBY€ BUBUYCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHSI 3a7a4,
30KpeMa MPaKTUIHOTO 3MICTY

Tema 2. IOAIBHICTDb TPUKYTHUKIB (10 200)

Y4yeHnb/yueHus:
HABOJAUTH MPUKJIAIHN TTOA10HUX
TPUKYTHUKIB,
MOSICHIOE 3B’SI30K MK PIBHICTIO 1
N0/110HICTIO T€OMETPUYHUX (DIryp;
dopmy.roe:
© meopemy: PO MeJllaHU
TPUKYTHHUKA; PO BJIACTUBICTH
OICEKTPUCHU TPUKYTHUKA,;
O3HaYeHHs TONIOHUX TPUKYTHHKIB;
03HaKu MOA1I0HOCTI TPUKYTHHKIB,
y3aeanvrery meopemy daneca;
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX MOA10H]1 TPUKYTHUKH,

O0OTPYHTOBYE€ MO1I0HICTh TPUKYTHUKIB;
3aCTOCOBY€E BUBUCHI O3HAUCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a/1ad,
30KpeMa P 3HAXOHKEHHI BiACTaHen
Ha MICIIEBOCTI

V3araneHeHa Teopema daneca.
[ToniOH1 TPUKYTHUKHY.
O3Haku noA10HOCTI TPUKYTHHKIB.

BiactuBicth Meianu Ta 61CEKTPUCH
TPUKYTHHKA

Tema 3. PO3B’SAI3YBAHHS MPSIMOKYTHUX TPUKYTHHUKIB (14 200)

YyeHb/ydeHUIs:
HABOJAMTH MPHUKJIAJAU TCOMETPUIHUX
¢iryp Ta CriBBIIHOIIECHb, YKa3aHUX Y
3MICTI;
MOSICHIOE: 1110 TaKe MoxXuia Ta i1
MIPOCKITiS; IO 03HAYAE «PO3B’sA3aTH
NPSAMOKYTHUH TPUKYTHHK;
popmyinnoe:
© eracmugocmi IEPNCHANKYIISpA 1
MMOXHUJIOT;
O3HAYeHHs CUHYCa, KOCUHYCA,
TaHTEHCa TOCTPOTO KyTa
MPSIMOKYTHOTO TPUKYTHHKA,;
meopemy Ilidaropa;

CuHyC, KOCUHYC, TAHT€HC TOCTPOTro
KyTa IPsIMOKYTHOTO TPUKYTHHUKA.

Teopema Ilidaropa.

[lepnenaukynsp 1 moxuia, ix
BJIACTUBOCTI.

CriBBIJIHOIIEHHS M)XK CTOPOHAMH 1
KyTaMU IPSIMOKYTHOT'O TPUKYTHHKA.

3HaYeHHS CHHYCa, KOCUHYCa, TAHTEHCA
JESKUX KYTIB.
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Chig8iOHOUIeHHs MK CTOPOHAMH 1
KyTaMH MPSIMOKYTHOTO
TPUKYTHUKA;
3HAXOAUTH HA MAJIOHKAX CTOPOHU
NPSIMOKYTHOTO TPUKYTHHUKA,
BIJIHOIICHHS SIKUX JOPIBHIOE CUHYCY,
KOCHHYCY, TAHT€HCY BKa3aHOIO
rOCTPOro KyTa;
004MCJIII0€ 3HAYCHHS CUHYCA,
KOCHHYCa, TaHTeHca 11 KyTiB 30°, 45°,
60°;
noBoautTh Teopemy Ilidaropa;
PO3B’SI3y€ MPSMOKYTHI TPUKYTHUKU
3aCTOCOBY€ BUBUCHI O3HAUCHHS 1
BJIACTHBOCTI JI0 PO3B’s3yBaHHA 3a/1a4,
30KpeMa MPaKTUYHOTO 3MICTY

Po3B’s13yBaHHS MPSIMOKYTHUX
TPUKYTHUKIB

Tema 4. MHOI'OKYTHUMKM. IIJIOIII MHOI'OKYTHUMKIB

(12 200)

YyeHb/ydeHUIs:
HABOJMTH MPHUKJIAJAU TCOMETPUIHUX
¢biryp, ykazaHux y 3MiCTI;
MOSICHIOE, 1110 TaKe: MHOTOKYTHHK Ta
HOTO €JIEMEHTH; TUTOIa MHOTOKYTHHKA,;
MHOTOKYTHHUK, BIUCAaHUH Y KOJIO Ta
ONMCAaHNUK HABKOJIO KOJIA,;
dopmy.roe:

* O3HAYeHHs: MHOTOKYTHUKA,
BITMCAHOTO Y KOJIO; MHOTOKYTHHKA,
OMKCAHOr0 HABKOJIO KOJa;
meopemy. PO MIIOILY
MPSMOKYTHHUKA, Mapajiesiorpama,
TPUKYTHHUKA, Tpamerlii;

3aMuCcye Ta NOSICHIOE (DOPMYJIH TUTOTIT
reoMeTpUYHUX QIryp, ykazaHux y
3MICTI;

300pasKy€e Ta 3HAXOAUTH HA
MAJIIOHKAX: MHOTOKYTHHK 1 HOTO
€JIEeMEHTH; MHOTOKYTHUK, BIIUCAHUM Y
KOJIO; MHOTOKYTHHK, OTIMCAHUM
HABKOJIO KOJIA;

MHOrOKyTHUK Ta MO0 €JIEMEHTH.

MHOTOKYTHUK, BOUCAaHUH Y KOJIO, 1
MHOT'OKYTHUK, OITMCAHUN HABKOJIO
KOJIa.

[ToHATTS MIOLII MHOTOKYTHHUKA.
[1nom1i npsAMOKYTHUKA,

napasenorpamMa, pom0a, TpUKyTHHKa,
Tpanenii
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CHiBBIAHOCHUTB 3 00'€eKTaMM
HABKOJIMIIIHBOI IIHCHOCTI BKa3aH1 y
3MicTi irypwu;

00YHCJIIOE TUIOII BKa3aHUX Y 3MICTI
iryp;

3aCTOCOBY€ BUBUYCHI O3HAUCHHS,
BJIACTUBOCTI Ta (OPMYJIH JI0
pO3B’A3yBaHHS 3aJ1a4, 30KpemMa
3HAXOJ/KEHHSI IUIOI PeaTbHUX 00’ €KTIB;
PO3B’si3y€ 3a1a4i Ha: pO3OUTTS
MHOTOKYTHHKA Ha PIBHOBEIHUKI;
JOCITIKEeHHS pIBHOCKIAIEHOCTI
MHOTOKYTHHUKIB TOILIO

Po3B’s13y€ 3a1a4i NPAKTUYHOT0 3MIiCTYy HA: BU3HAUCHHS BIJICTaH1 10
HEJIOCTYMHOT TOYKH; BUCOTH MPEAMETA; 3HAXOKEHHS KYyTiB (KyTa MiaiioMy
JIOPOTH, BIIKOCY, KyTa, M1l SKUM BUAHO JAESKUI IPEAMET) TOIIO

9-ii KJ1aC

I'EOMETPIA

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

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Mi3HABAJIbHOI JiSlJIbHOCTI Y4YHIiB

3MicT HABYaJIBHOTO MaTepiaxy

Tema 1. KOOPAUHATHU HA IJIOIIUHI (8 200)

Y4yeHb/yueHus:
HABOJAUTH MPUKJIAM CITIBBITHOIICHb,
yKa3aHUX Y 3MICTI;
MOSICHIOE:
10 TaKe CUHYC, KOCUHYC, TAHTECHC
kyTiB Big 0° 1o 180°; piBHSAHHSA
dirypu;
5K MOJICHA 3a0amiu Ha KOOPIHHATHIN
TJIOIIMHI: TIPSIMY; KOJIO;
(¢opmy.iroe Teopemu mpo:
BiJICTaHb MK IBOMa TOYKAMHU;
KOOPJIMHATH CEPEIVHHM BIAPI3Ka;
3aMuUCy€ Ta MOSICHIOE:

Cunyc, KOcuHyc, TaHTeHC KyTiB Bifg 0°
no 180°.
ToToxHOCTI:

sin (180° — a) = sin

cos (180° — a) =— cos a.

Koopaunatu cepenunu Biapi3ka.

Bigcrads Mk IBOMAa TOUKaMH 13
3aITaHUMHU KOOPAUHATAMH.

PiBHsSHHS KOJa 1 IPsAMOi
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¢ opmynu KOOpIMHAT CEPEIUHA

BiJIpi3Ka, BIJICTaH1 MiX JBOMa

TOYKAMU;

PI6HAHHA KOJIA, IPAMOT,
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX FeOMETPUUHY QIrypy
(mpsimy, K0JI0) 3a 11 pIBHAHHAM Y
3a/IaHIi cUCTEeM1 KOOpIUHAT,
o0uuncII0E:

KOOPJAWHATH CepPEUHHU BiIpi3Ka,

BIJICTaHb MIJK JBOMA TOYKAMH,

3aJJaHUX CBOIMHU KOOPJIMHATAMH,

JAOBOAUTH TEOPEMY MPO: BIICTAHb MIXK
JIBOMa TOYKaMH; KOOPJIUHATH CEPEINHA
BIJIPI3KA;
3aCTOCOBY€E BUBYEHI (hOpMyIu i
PIBHSHHS (QIryp A0 PO3B’SI3yBAHHS
3aj1a4y

Tema 2. BEKTOPU HA TIIJIOUHI (12 200)

YyeHb/ydeHUIS:
HABOAMTH MPUKJIAJAU: PIBHUX,
MPOTUIIEKHUX, KOJIIHEAPHUX BEKTOPIB,;
MOSICHIOE:
wo maxe: BEKTOP; MOIYJb 1
HaIpsM BEKTOPA; OJIMHUYHUHN
BEKTOP; HYJIb-BEKTOP; KOJIIHEApH1
BEKTOPH; MIPOTUIICKHI BEKTOPH;
KOOPJIMHATH BEKTOpPA; Cyma i
PI3HHUIISI BEKTOPIB; JOOYTOK BEKTOPA
Ha YUCJIO;
5K 3a0amu BEKTOD;
SK 8lOKIacmuy BEKTOP BiJ 3a7aHOT
TOYKH;
3a AKUMU NPABULAMU 3HAXOOAMD.
CyMY BEKTOpIB; 100yTOK BEKTOpa
Ha YHCIIO;
popmy.roe:
03Ha4eHHs: PIBHUX BEKTOPIB;
CKaJISIPHOTO 100YTKY BEKTOPIB;
gracmueocmi. I HaJl
BEKTOpaMH,;

BekTop. Monynb 1 HanpsiM BEKTOPA.
PiBHICTBH BEKTOPIB.

Koopaunatu BekTopa. JlogaBanas i
BIIHIMaHHS BEKTOPiB. MHOKEHHS
BekTopa Ha unciio. KomineapHi
BekTopu. CKaysipHU J0OYTOK
BEKTOPIB
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300paikye i 3HAXOAUTH HA MAJTIOHKAX:
BEKTOD; BEKTOP, pIBHUI ab0
IPOTUIICKHUIN TaHOMY, KOJIIHEAPHHH 13
JaHUM, y T. 4. 32 HOT0 KOOPAUHATAMU;
BEKTOD, 1110 JOPIBHIOE CyM1 (Pi3HHIII)
BEKTOpIB, TOOYTKY BEKTOpa Ha YUCJIO;
o0umcIIoE:
KOOPJIMHATU BEKTOpA, CyMH
(pi3HUII1) BEKTOPIB, T0OYTKY
BEKTOpa Ha YKCIIO;
JIOBJKHMHY BEKTOpa, KyT MIX JIBOMa
BEKTOPAMH;
OOIPYHTOBYE: PIBHICTb, KOJIIHEAPHICTh
BEKTOPIB;
3aCTOCOBY€ BUBUCHI O3HAYEHHS 1
BJIACTHBOCTI JI0 PO3B’A3yBaHHS 3a/1a4

Tema 3. PO3B’SI3YBAHHS TPUKYTHHMKIB (10 200)

Y4yeHb/y4eHUIIs:

NMOSICHIOE, 110 O3HAYa€e «pO3B’sA3aTH
TPUKYTHUKY,

dopmy.roe TEOpEMY: KOCHUHYCIB,;
CUHYCIB,;

3aMucy€e Ta MOSICHIE (QOopMyINIH TUTOII
tpukytTHuka (['epona; 3a  ngBOMa
CTOpOHAMHU 1 KyTOM MK HUMH);
300paxy€ Ta 3HAXOAUTH HA MAJTIOHKAX
€JIEMEHTH TPUKYTHHKA, HEOOXIJHI IS
004YMCIIEHHS HOro HEBIIOMHUX
€JIEMEHTIB;

00YHUCII0€: JTOBKUHU HEBIJIOMUX CTOPIH
Ta TpajyCHI MIpH HEBIAOMHUX KYTIB
TPUKYTHHUKA; MJIOILI TPUKYTHUKIB,;
3aCTOCOBY€E BUBUYEHI (hOopMyIu i
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a/1a4

TeopeMu KOCHHYCIB 1 CHHYCIB.

dopmynu 1Sl 3HAXOIKEHHS IO
TPUKYTHHKA

Tema 4. IPABUJIBHI MHOTI'OKYTHHMKU. OB’ KNHA KOJIA. IIVIOIITA

KPYT'A (10 200)

Y4eHnb/yueHus:
HABOJAUTH MPUKJIAIA TCOMETPUUHUX
¢biryp, yKazaHux y 3MicCTi;

IIpaBiIbHUM MHOTOKYTHHUK, KOTO
BU/IM Ta BJIACTUBOCTI.
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MOSICHIOE, 1110 TaKe: Tyra KoJja;
JTOBKMHA KOJIa; IIOIA KPyTa;
MpaBUJILHUN MHOTOKYTHUK (TPUKYTHUK,
YOTHUPUKYTHUK, MIECTUKYTHHUK),
BIMCAHUN y KOJIO Ta ONMHUCAHUN HABKOJIO
KOJIa;

CHIBBiAHOCHUTH 3 00'cKTaMU
HABKOJIMIITHBOT A1MCHOCTI BKa3aH1 y
3micTi pirypu;

00YHCII0E: PayC KOja 32 CTOPOHOIO
BITMCAHOTO B HHOT'O TIPABUIILHOTO
MHOTOKYTHHKA (TPUKYTHHUKA,
YOTHUPUKYTHHUKA, IECTUKYTHHUKA) 1
HaBMAaKH; paJilyC KoJjia 32 CTOPOHOIO
OIMMCAHOTO HaBKOJIO HHOTO
MIPaBUIILHOTO MHOTOKYTHHKA
(TpUKYTHHKA, YOTUPUKYTHHKA,
IIECTUKYTHUKA) 1 HABMAKH; JTOBKUHHU
KOJia 1 JyTH KOJIa; TUIONII KpyTa, CEKTopa
Oyaye; NpaBUIbHUNA TPUKYTHHK,
JOTHUPUKYTHUK, IECTUKYTHUK;
3aCTOCOBY€E BUBUCHI O3HAYCHHS,
BJIACTUBOCTI Ta (hOPMYJIH JI0
PO3B’sI3yBaHHS 3a7a4

[IpaBriIbHUN MHOTOKYTHHUK, BIIMCAHUU
y KOJIO Ta ONMCAHUM HABKOJIO KOJIA.

JloBxkuHa koJa. JIoB)KrHaA 1yTy KOJa.

[Lnomia kpyra Ta HOro 4acTuH

Tema 5. TEOMETPUYHI NEPEMILIEHHS (6 200)

YyeHb/ydeHUIs:

HABOAMTH NMPUKJAAU: - QITyp Ta iX
o0Opa3iB MpU FrEOMETPUUHUX
NEPEeMILIEHHX, YKa3aHUX Y 3MICTI;
¢iryp, sSiKi MarOTh UEHTP CUMETPIi, BiCh
CUMETPIi; piBHUX Piryp;
MOSICHIOE, 1110 TaKe: EPEMIIICHHS
(pyx); 006pas dirypu mnpu
reOMETPUYHOMY NepeMileHHi; (irypa,
CUMETpPUYHA JIaH1M BITHOCHO TOUKH
(mpsiMo1); CUMETPIs BITHOCHO TOYKH
(mpsimo1); mapanenbHe NEPEHECECHHS;
MOBOPOT; PIBHICTH Diryp;
dopmy.roe:

03HauenHs. pIBHUX PIryp;

eracmugocmi: IepeMIiIeHHS;

[lepemimenns (pyx) Ta Horo
BJIACTUBOCTI.

CumeTpis BIIHOCHO TOYKH 1 MIPSMOT,
MOBOPOT, NapaJiesIbHE IEPEHECEHHS.

PiBHicTh diryp
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CHUMETpIi BITHOCHO TOYKH (TIPSMOT);

napaneIbHOro EPEeHECEHHS;

TIOBOPOTY;
300paxye i 3HAXOAUTH HA MATFOHKAX
birypu, B K1 IEpPEeXOATh J1aHl Girypu
P PI3HUX BHUAAaX MEPEMIIIICHb,
OOIPYHTOBY€E: CHMETPHUHICTh JBOX
Gbiryp BiTHOCHO TOYKH (TIPSIMOI);
HasBHICTH Yy (irypu 1ieHTpa (oci)
CUMETPIi; pIBHICTH Qiryp i3
3aCTOCYBaHHSM IMEPEMIIIECHB;
3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 337124

Po3B’s13y€ 3aga4i HA: 3HAXO/KEHHS HEBIJIOMUX €JIEMEHTIB peajbHUX 00’ €KTIB;
3HAXOXKEHHS TIJIO] pealbHUX 00’ €KTIB, TOKPUTTS IUIOIIUHU TPABUILHUMU

MHOTI'OKYTHHUKaMHM TOIIIO
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