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MMOSACHIOBAJIBHA 3AIIUCKA
Mema 6a30860i 3a2a1bHOi cepedHbOi 0csimu:. PO3BUTOK Ta COIliai3allis 0COOUCTOCTI
y4HIB,  (OpMyBaHHsS iXHBOI HalllOHAJIBHOI CaMOCBIJIOMOCTI, 3arajabHOi KYJIbTYpH,
CBITOTJIITHUX OPIEHTUPIB, EKOJIOTTYHOTO CTUJIIF0O MHCJICHHS 1 TIOBEIIHKH, TBOPYHUX
3010HOCTEN, MOCIIAHUIBKMX HABUYOK 1 HABUYOK JKUTT€3a0€3MIEUeHHs, 3JaTHOCTI 0
CaMOpPO3BUTKY Ta CAMOHABUYAHHSI B YMOBAaX INI00AJbHUX 3MiH 1 BUKJIUKIB.

BunyckHUK OCHOBHOI IIKOJIM — 1€ MATPIOT Y KpaiHu, SIKUW 3HAE 1i 1CTOPI1I0; HOCIH
YKpaiHCBKOI KYJIbTYpH, SKHM IMOBaKa€ KyJIbTYpYy IHIIUX HAPOJIB; KOMIECTECHTHHUI
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, BUSBIISI€ aKTUBHICTH 1 BIAMOBIJAIBHICTh Y TPOMAJCHKOMY W OCOOUCTOMY
JKUTTI, 3J[@THUM JI0 TMPHEMITMBOCTI Ta 1HIIIATUBHOCTI, Ma€ ySBJICHHS PO CBITOOYI0BY,
OCpEeXHO CTAaBUTHCA 1O MPUPOAM, OE3MEeYHO W JOINJILHO BHKOPHUCTOBYE JOCSATHCHHS
HAYKH 1 TEXHIKU, JOTPUMYETHCS 3JOPOBOTO CIIOCOOY JKUTTH.

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

Kypc matemaTuku OCHOBHOI IIKOJIM JIOTIYHO IMPOJIOBXKYE peanizailiio 3aBliaHb
MaTE€MaTUYHOI OCBITM YYHIB, pO3MOYaTy B IIOYATKOBUX KjacaxX, PO3LIMPIOIOYHU 1
JIOMOBHIOIOYM II1 3aBJaHHS BIAMOBIAHO IO BIKOBHX 1 ITI3HABAJBbHUX MOXKIUBOCTEU
IKoJsipiB. B OCHOBY MOOYIOBH 3MICTY Ta OpraHizailii mpolecy HaB4aHHS MaTeMaTUKU
MOKJIAJICHO KOMNemeHmMHICHUY nioxio, BIATOBIHO JO SKOTO KIHIIEBUM pE3yJIbTaTOM
HaBYaHHS TIpeaMeTa € Cc(POpMOBaHI TMEBHI KOMIIETEHTHOCTI, SK 37aTHOCTI YYHS
3aCTOCOBYBATH CBOi 3HAHHS B HABYAIBHUX 1 peaTbHUX )KUTTEBUX CUTYAIIISX, TOBHOIIIHHO
OpaTy y4acTh B KHUTTI CyCHIIbCTBA, HECTH BIAMOBIAAIBHICTH 3a CBOi mii. HaBuaHHs
MaTEeMaTHKH B OCHOBHIM IMIKOJI Tiependadae GopMyBaHHS MPEAMETHOI MAaTeMAaTHYHOI
KOMIIETEHTHOCTI, CYTHICHUH ONHUC $KOT MojaHo y po3aum «OuiKyBaHi pe3yJbTaTH
HABYAJIbHO-T3HABALHOT MISUTBHOCTI» 1i€l  mporpamu. DopMyBaHHS 3a3HAYCHOl
KOMITETEHTHOCTI ~ MIJMOPSIAKOBYEThCSI  pealmizaliii  3araJibHUX 3aBJaHb IIKUIBHOI
MaTeMaTU4YHOi OCBITH. [0 HMX HalIeXaTh:

e (dhopmyBaHHS cmagieHHs 10 MATEMATUKH K HEB1J]'€EMHOI CKJIaJIOBOT 3araJIbHO1
KYJBTYPH JIFOIMHHU, HEOOX1THOT YMOBH ii MOBHOILIIHHOTO KUTTS B CY4aCHOMY CYCITUIbCTBI
Ha OCHOBI O3HAaMOMJICHHS 3 11€SIMH 1 METOJAMH MAaT€MATHKHU SIK YHIBEPCAJIbHOI MOBU



HAYKH 1 TeXHIKH, €(PEKTUBHOTO 3ac00y MOJICITIOBAHHS 1 JOCIIKEHHS MPOIIECIB 1 SBUIIY
HABKOJIMIIIHBOTO CBITY;

® 3a0€3MEUYCHHS 080J00IHHA MAaTEeMAaTUYHOI0 MOBOIO, PO3YMIHHSA HHUMH
MaTeMaTUYHOI CHMBOJIIKH, MATEMAaTUYHUX (DOPMYJI 1 MOJIEIIEH SIK TAKUX, 1110 JAIOTh 3MOTY
OMMCYBATH 3arajibHi BJACTUBOCTI 00’ €KTIB, IPOIIECIB TA SBUIIL;

e (opMyBaHHS 30amHocmi TOTIYHO OOTPYHTOBYBATH Ta JIOBOJUTH MaTeMaTUYHI
TBEp/KEHHS, 3aCTOCOBYBAaTM MaTeMaTHYHI METOAU ¥y npoueci po3B HSyBaHH}I
HaBYAJIbHUX 1 NPAKTHIHHX 33/124, BUKOPUCTOBYBATH MaTeMaTH4H1 3HAHHS 1 BMIHHS TiJ
Yac BUBYCHHS 1HIINX HABYAJIbHUX MPEAMETIB;

® DPO3BHUTOK yMiHb TIPAIIOBATH 3 MIAPYYHUKOM, OMPAIbOBYBATH MaTEMaTHUYHI
TEKCTH, IIYKaTH 1 BUKOPUCTOBYBAaTH JIOJIaTKOBY HaBuajibHY i1H(OpPMAaLil0, KPUTHUHO
OllHIOBATH 37100y Ty 1H(OpMaIlito Ta ii ;pkepena, BAOKPEMITIOBATH TOJIOBHE, aHAITI3yBaTH,
pOOUTH BUCHOBKH, BUKOPUCTOBYBAaTH OTpUMaHy 1H(OpMaIli0 B 0COOUCTOMY KUTTI;

e (GopMyBaHHS 30amuocmi OUIHIOBaTH MpPaBWIBHICTb 1 palllOHAJIbHICTb
PO3B’sI3yBaHHS MaTEMaTHYHUX 3a7a4, OOTPYHTOBYBATH TBEPHKCHHS, PUAMATH PillICHHS
B YMOBaX HEMOBHOI, HA/UIUILIKOBOI, TOYHOI Ta HIMOBIPHICHOI 1H(pOpMAIIii.

KpiMm 1pux 3aranbHUX OCBITHIX 3aB/IaHb B OCHOBHIM IIKOJII PEai3yrOThCS Taki
crenudiyHi sl JAHOTO €Tany HaBYaHHS MaTEMAaTUKW OCBITHI 3aBJIaHHS:

® PO3LIMPEHHA 3HaHb NPO YKUCJIO (Bl HATYypallbHUX YHUCEN N0 INCHUX),
(dbopMyBaHHS KyJbTYypU YCHUX, IUCbMOBUX, IHCTPYMEHTAJIBHUX OOYHCIICHb;

e (¢opmyBaHHS cuUCTeMU (PYHKIIOHATBHUX TOHSTh, YMIHb BHUKOPHUCTOBYBATU
GbyHKIIIT Ta X Tpadiku A1l XapaKTePUCTUKH 3aJIKHOCTEN MK BETUIMHAMHU, OTTUCY SIBUIIL
1 IPOLIECIB;

e 3a0e3MeYeHHs OBOJIOAIHHS YUYHSIMH MOBOIO alreOpu, yMIHHAMH 3/11MCHIOBATH
NEPETBOPEHH alreOpaiuyHuX BHUPa3iB, PO3B’A3yBaTH pPIBHSIHHS, HEPIBHOCTI Ta iX
CUCTEMHU, MOJICJTIOBATH 32 JIOTIOMOTOIO PIBHSIHb PealibHI CUTYaIlli, MOsSICHIOBATH 3700yTi
pe3ybTaTH;

e 3a0e3MEYeHHS OBOJIOAIHHS MOBOIO TE€OMETpIi, PO3BUTOK iX MPOCTOPOBHX
ySIBJICHb 1 YSIBU, YMIHb BUKOHYBAaTH OCHOBHI I€OMETPUYHI MOOYIOBU 3a JTOMOMOTOIO
T€OMETPUYHUX IHCTPYMEHTIB (JIHIAKH 3 MOIJIKaMU, TPAHCTIOPTHPA, KOCUHIIS, IIUPKYJIS 1
JHINKN);

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

e (GopMyBaHHS YSABICHHS PO HAKUIIPOCTIII T€OMETPUYHI (PIrypH B IPOCTOP1 Ta
iX BJIACTHUBOCTI, @ TAKOX MEPBUHHUX YMIHb 3aCTOCOBYBATH iX Y HaBUAIbHHX 1 KUTTEBUX
CUTYyAIlsIX;

e O3HalloMJIEHHA 31 cmocod0aMH 1 MeTOJaMHU MaTeMaTHYHHUX JOBEICHbD,
dbopMyBaHHS YMiHb iX MPAKTUYHOTO BUKOPUCTAHHS;

e (GopMyBaHHS 3HAaHb PO OCHOBHI T€OMETPUYHI BEJIMYMHU (JIOBXKUHY, IJIONLY,
00’eM, Mipy KyTa), PO CIIOCOOH iX BUMIPIOBaHHS i 00UMCIICHHS JJIs TUIAHIMETPUIHUX 1
HAWMNpPOCTIIINX CTEPEOMETPUUHUX (Iryp, a TakoXX YMIHHS 3aCTOCOBYBaTH 3400YTi
3HAHHS y HaBYAJIbHUX 1 )KUTTEBUX CUTYAIIISIX;



® BHBUYCHHS T'C€OMETPUYHUX IEPETBOPCHHb IUIONMIMHM Ta iX HAWMPOCTIIIAX
BJIACTUBOCTEH, a TAaKOX PO3BUTOK B YUHIB (DYHKI[IOHAIBHHUX YSIBJICHb Ha TCOMETPUIHOMY
3MICTI;

Kpim Toro, HaBYaHHS MaTEMaTUKHA Ma€ 3pOOHMTH NIEBHHUI BHECOK Y (POpPMYBaHHS
KJIFOYOBHX KOMITIETEHTHOCTEH.

Karw4vosi KommnonenTn
KOMIIETEHTHOCTI

1 ChisikyBaHHS YMinna: ctaBuTH 3alUTaHHS 1 pO3MI3HABATH
nep:kaBHoIO (i piTHOIO | TPOOIIEMY; MIpKYBAaTH, POOUTH BUCHOBKH Ha OCHOBI
—y pasi 1H(popmarlii, noj1aHoi B pi3HUX popmax (y TaONHILISIX,

BigMiHHOCTI) MOBaMH | Iiarpamax, Ha rpadikax); po3ymiTH, MOSICHIOBATH 1
MEePETBOPIOBATH TEKCTU MaTeMaTUYHUX 3aja4 (YCHO 1
MUCHbMOBO), FPAMOTHO BUCJIOBJIIOBATUCS P1THOIO
MOBOIO; JOPEYHO Ta KOPEKTHO BXKMBATU B MOBJICHHI
MaTeMaTUYHy TEPMiHOJIOTII0, YITKO, JAKOHIYHO Ta
3p03yM1I0 (POPMYIIIOBATH AYMKY, apTyMEHTYBATH,
JIOBOJIUTHU MPABUJILHICTh TBEPIXKECHb; MOIIOBHIOBATH
CBIi CJIOBHUKOBHUH 3ariac.

Cmaegnennsa: po3yMiHHS BOKIMBOCTI YITKUX Ta
JAKOHIYHUX (POPMYIIIOBAHb.

Haeguanwvni pecypcu: 03Ha4YEHHS NTOHSATH,
dbopMyTIOBaHHS BIACTUBOCTEH, TOBEJCHHS TEOpEM

2 CninkyBaHHS Yminna: cuinkyBatucs 1HO3€MHOIO MOBOIO 3
iHO3eMHHMM MOBaMM | BUKOPHCTAHHSIM YHCIIIBHUKIB, MATEMATHYHUX TIOHSITH 1
Haly>)KMBaHIIIINX TEPMIHIB; CTABUTH 3alIUTAHHS,
dbopmynoBaTH NpodIemMy; 31ICTaBISATA MaTeMaTUYHUN
TEpMiH 4 OyKBEHE MO3HAUYECHHS 3 MOT0 MOXOIKEHHSIM
3 1H0O3€MHO1 MOBH, TIPABUILHO BUKOPUCTOBYBATH
MaTeMaTUYH1 TEPMIHU B OBCSAKIEHHOMY JKUTTI.
Cmaenenna: yCB1JIOMJICHHS BaKJIMBOCTI BUBUCHHS
1HO3EMHHUX MOB JJIs1 PO3YMIHHSI MaTEMaTHYHHUX
TEpPMiHIB Ta MMO3HAYEHb, OMIYKY 1HpOpMAaIIii B
THITOMOBHHUX JKEpelIax.

Haeuanwni pecypcu: T€KCTH 1HO3EMHOIO MOBOIO 3
BUKOPUCTAHHSAM CTAaTUCTUYHUX JIAHUX, MATEMATUIHUX

TEepPMiHIB
3 MaremaTu4Ha Yminna: onepyBaTu 4uCIIOBOIO 1H(OpMAITI€TO,
KOMIIETEHTHICTh rCOMETPUIHUMHU 00’ €KTaMHM Ha TUIOIIWHI Ta B

MPOCTOPi; BCTAHOBIIOBATH BITHOIICHHS M1k




peanbHIMHU 00’ €KTaMH HaBKOJIMIITHBO1 AIMCHOCTI
(MpUpOTHUMH, KYJIBTYPHUMH, TEXHIYHIMH TOIIIO);
PO3B’sI3yBaTH 3a/1a4i, 30KpeMa MPaKTUIHOTO 3MICTY;
OyAyBaTH 1 JOCHIIKYBaTH HAUIIPOCTIII MaTeMaTHYHI
MOJIEN1 peasIbHUX 00'€KTIB, IPOIIECIB 1 SIBUIII,
IHTEPIPETYBATH Ta OLIIHIOBATU PE3YJIbTATH;
MPOTHO3YBATH B KOHTEKCT1 HABYAJILHUX Ta
MPaKTUYHUX 33/1a4; BUKOPUCTOBYBATH MaTEMaTUYH1
METO/IM Y )KUTTEBUX CUTYAIISX.

Cmaenenna: yCBIJOMIICHHS 3HAYCHHSI MAaTEMATUKH
JUTSI IOBHOLIIHHOTO YKUTTSI B Cy4aCHOMY CYCIUIBbCTBI,
PO3BUTKY TEXHOJIOTIYHOTO, EKOHOMIYHOTO i
00OpOHHOTO MOTEHIIaNy Aep>KaBH, YCIIITHOTO
BUBYEHHS 1HIIUX JUCIIUILIIH.

Haeuanwvni pecypcu: po3B'si3yBaHHI MaTEeMaTUYHHUX
3a71a4, 30KpeMa TaKuX, 10 MOJICTIOIOTh PealbHi
KUTTEBI CUTYaIIl]

OcHoBHi
KOMIIETEHTHOCTI y
NPUPOIHUYHX
HAYKaX i TEXHOJIOTIsAX

Yminna: po3nizHaBatu npooemMu, 1m0 BUHUKAIOTh Y
JIOBK1JII 1 sIKI MOKHA PO3B’sI3aTH 3aco00aMu
MaTe€MaTUKH; OyyBaTH Ta JOCIHIKYyBaTH
MaTeMaTU4YH1 MOJIEJ TPUPOIHUX SBUII 1 POIIECIB.
Cmaenenns: yCBIIOMIICHHS BaXKJIMBOCTI MaTEMaTUKHU
SK YHIBEpCAJIbHOI MOBU HayKH, TEXHIKHU Ta
TEXHOJIOT1H.

Haeuanwhi pecypcu: ckiananus rpadikiB Ta aiarpam,
K1 UTFOCTPYIOTh (PYHKITIOHATBHI 3aJ71€KHOCTI
pE3yNbTaTiB BILIUBY JIFOACHKOI AISIBHOCTI HAa IPUPOTY

Indopmauniiino-
uudgposa
KOMIIETEHTHICTH

YMinna: CTpyKTypyBaTH JIaHi; JIATH 32 AITOPUTMOM
Ta CKJIAJ]aTH AJITOPUTMU; BU3HAYATH JIOCTATHICTh
JIAHUX ISl pO3B’sI3aHHSA 3a/1a4l; BUKOPUCTOBYBATH
pi3HI 3HAKOB1 CUCTEMHM; 3HAXOUTH 1H(HOpMAaIIito Ta
OI[IHIOBATH ii IOCTOBIPHICTh; JOBOJIUTH ICTUHHICTh
TBEP/I’)KEHb.

Cmagnennsa: KpUTUYHE OCMUCIICHHS 1HpOopMallii Ta
JKepen 11 oTpUuMaHHs; yeBiToMIIeHHS BaxkiuBocTi KT
JUTs1 €EKTUBHOTO PO3B’I3yBaHHS MaTEeMAaTUUHUX
3aaad.

Haeuanwshi pecypcu: Bi3yainizailis JaHuX, Mo0y10Ba
rpadikiB Ta giarpam 3a J0MOMOTOI0 MTPOTPaMHUX
3ac001B




YMiHHA BUUTHCH
BIIPOJIOBIK KUTTS

Yminna: Bu3HauaTH METY HABYAJIBHOI JISTBHOCTI,
BIiIOMpATH i1 3aCTOCOBYBATH MOTPIOHI 3HAHHS Ta
CIIOCOOU JISUTHHOCTI JIJIS TOCSITHEHHS Ii€1 METH;
OpraHi30BYBaTH Ta IUIAHYBATH CBOIO HABYAIHHY
JISUTBHICTB; MOJISTTIOBATH BJIACHY OCBITHIO TPAEKTOPIIO,
aHai3yBaTH, KOHTPOIIOBATH, KOPUTYBATH Ta
OLIIHIOBATH PE3YJIBTATH CBOEI HABUAIBHOT 1SUIBHOCTI;
JIOBOJIUTHU MPABUJILHICTH BJIACHOTO CYJIKEHHS a00
BU3HABATU MTOMUJIKOBICTb.

Cmaenenna: yCBIJOMIICHHS BJIACHUX OCBITHIX TOTPEO
Ta [IHHOCTI HOBUX 3HaHb 1 BMiHb; 3aI[IKaBJICHICTD Y
MI3HaHHI CBITY; PO3YMIHHS BaXKJIMBOCT1 BUATUCH
BITPOJIOBIK KUTTS; IPArHCHHS 10 BIOCKOHAJICHHS
pPEe3yIbTaTIB CBOET MISITBHOCTI.

Haeuanwvni pecypcu: MOJICIIOBaHHS BJIACHOI OCBITHBOI
TPaEKTOPIi

IniniaTuBHicTs i
MiINPUEMJIMBICTD

Yminna: renepyBatu HOBI 17€1, BUPILLYBAaTH KUTTEBI
npoOJemMu, aHalli3yBaTH, IPOrPO3yBaTH, YXBAIOBATH
ONTUMAJIbHI PIIIEHHS; BUKOPHUCTOBYBATH KpUTEPIT
paliOHAIBHOCTI, TPAKTUYHOCTI, €(EKTUBHOCTI Ta
TOYHOCTI, 3 METOI0 BUOOPY HAWKPAIIOTo PIllICHHS;
apryMEHTYBaTH Ta 3aXUIIAaTH CBOIO MO3HUIIIIO,
JMCKYTYBaTH; BUKOPUCTOBYBATH Pi3HI CTPATETIi,
IIyKalO4Yu ONTUMAJIBHUX CIIOCOO1B PO3B’I3aHHS
KUTTEBOTO 3aB/IaHHS.

Cmaenennsa: 1HIIATUBHICTD, BIINIOBIAAIBHICTD,
YIEBHEHICTh Y COO1; MEPEKOHAHICTh, IO YCIIX
KOMaHM — 1€ 1 0COOMCTUH yCIIX; TO3UTUBHE
OLIIHIOBAHHS Ta MIATPUMKA KOHCTPYKTUBHHX 17€H
THIIUX.

Haeuanwvni pecypcu: 3a1adi mianpueMHHUIILKOTO
3MICTy (ONTUMI3aIliiiHI 3a1a4i)

CouiajabHa i
rpoMasiHChKa
KOMIIeTEHTHOCTI

Yminna: BucnoBnoBaTy BIacHy 1yMKY, CIyXaTH 1
YyTH 1HIIUX, OLIHIOBAaTH apryMEHTH Ta 3MIHIOBAaTU
JYMKY Ha OCHOBI JJOKa31B; apryMEHTYBaTH Ta
BIJICTOIOBATH CBOIO TIO3UITiI0; YXBATIOBATU
apryMEHTOBaHI PIIIEHHS B )KUTTEBUX CUTYAIIISIX;
CHIBIIPAIIOBATH B KOMaH/I1, BUJUISATH Ta BAKOHYBaTH
BJIACHY POJIb B KOMaH/HIM po0OOTI; aHali3yBaTH BIacHY
eKOHOMIYHY CUTYallil0, POJMHHUIN OIOJIKET,
KOPHUCTYIOUHCh MATEMAaTUYHUMH METOJIaMU;




OpIEHTYBATHUCS B IIMPOKOMY KOJIi ITOCIIYT 1 TOBAapiB Ha
OCHOBI YITKUX KPUTEPIiB, POOUTH CIIOKUBUUN BUOID,
CIUPAIOYKCh, 30KpEMa, 1 Ha MAaTEeMaTHYHI JIaHI.
Cmaenenna: omayiuBICTh 1 MOMIPKOBAHICTD; PIBHE
CTaBJICHHS /IO IHIIIUX HE3aJIeKHO BiJ CTATKIB,
COLIIAJILHOTO MOXOKEHHS, BIAIIOBIIAIBHICTE 34
CIIJIbHY CITpaBy; HAJIAIITOBAHICTh Ha JIOTIYHE
OOTpYHTYBaHHS IMO3MIIIT 0€3 IIePeTIaCHOTO TIEPEXOTY
JI0 BUCHOBKIB; TIOBara J0 Mpas JIIOJIUHU, aKTHBHA
MO3HUIIIS 1II0I0 OOPOTHOU 13 TUCKPHUMIHAIIIEIO.
Hasuanwvni pecypcu: 3a1adi coliaibHOTO 3MICTY

OO0i3HaHICTD i
CaMOBHPAKEHHS y

cepi KyabTYpH

Yminna: 3nificHioBaTH HEOOX1H1 pO3paXyHKH IS
BCTaHOBJICHHS IIPONOPLIH, BIATBOPEHHS IEPCIIEKTUBH,
CTBOPEHHS 00’ €MHO-IIPOCTOPOBUX KOMITO3UITIH;
YHAOUYHIOBAaTU MaTEMaTUYH1 MOJIEN, 300paxaTn
¢irypu, rpadiku, pUCYHKH, CXEMHU, Jlarpamu.
Cmaegnenna: yCBITOMIICHHS B3a€EMO3B’ SI3KY
MaTE€MaTUKH Ta KyJbTypU Ha MPUKIAAax 3
apXITEKTYPH, )KUBOIHUCY, My3UKH Ta 1H.; PO3yMIHHS
BA)KJIMBOCTI BHECKY MAaTEMATHUKIB y 3araJIbHOCBITOBY
KYJbTYpY.

Hagsuanwvni pecypcu: MaTeMaTH4H1 MOJICI B PI3HUX
BUJIaX MUCTEITBA

10

ExoJioriuna
rPaMOTHICTB i
310POBe KUTTSH

Yminna: ananizyBaTu 1 KpUTUYHO OI[IHIOBATH
COIIJIbHO-€KOHOMIYHI1 MO/Iii B Iep>kaBl HA OCHOBI
CTaTUCTUYHHX JaHUX; BpPaXOBYBaTH MPABOBI, €THYHI,
€KOJIOT14YHI 1 COIliaibH1 HACIIIKH PIIICHb;
pO3Mi3HABATH, SIK IHTEpPIpETallii pe3yIbTaTiB
BUPIIIEHHS TTPOOIEM MOXKYTh OyTH BUKOPUCTAH1 ISl
MaHIIyJTFOBaHHS.

Cmaegnenns: yCBITOMIICHHS B3a€MO3B’SI3KY
MaTEeMaTUKH Ta €KOJIOT1i Ha OCHOB1 CTATUCTUYHUX
JIAaHUX; OIaJHE Ta OCPEKIIMBE BITHOIIIEHHS J10
MPUPOAHIX PECYPCIB, YUCTOTH JTOBKIILIS Ta
JOTPUMAHHSI CAaHITAPHUX HOPM MOOYTY; pO3TJIsij
MOPIBHSUTFHOT XapaKTEPUCTUKHU 010 BUOOPY
3JI0POBOTO CITOCOOY JKHUTTSI; BlIacHA TyMKa Ta MO3UIIIs
10 3JI0B’KUBaHb AJIKOTOJII0, HIKOTHHY TOIIIO.
Haeuanshi pecypcu: HaBuaabH1 TPOCKTH, 3a71a4i
COIIAIBHO-EKOHOMIYHOTO, €KOJIOTIYHOTO 3MICTY;




3a7a4i, K1 CIIPUSIOTH YCBIIOMJICHHIO IIIHHOCTI
3I0POBOIO CIIOCOOY KHUTTS

Taki KJIIOYOBI KOMIIETEHTHOCTI, SK BMIHHA BYMTHCS, I1HIIIATUBHICTL 1
MIMPUEMITMBICTD, €KOJIOTIYHA TPAaMOTHICTh 1 3J0POBHUM CIIOCIO JKMUTTS, COIllajJbHA Ta
IrpOMaJSTHCbKa KOMIIETEHTHOCTI MOXYTh (opMyBaTHCs Bigpa3zy 3acob0aMu  ycCixX
HaBYAJIbHUX MpeaMeTiB. BUOKpeMIICHHS B HaBUAJbHUX IpOTrpaMax TaKMX HACKPIZHUX
JHIA KIIFOYOBUX KOMIETEeHTHOCTEeH sk «Ekojoriuna 0e3neka il crajuid po3BUTOKY,
«I'pomagsinchbka BIANMOBIAAJBHICTBY, «310poB’s i 0e3nekay, «llixnpueMiuBicTs i
(¢inancoBa rpaMoTHiCTB» chpsMoBaHe Ha (QopMyBaHHS B YYHIB 3JaTHOCTI
3aCTOCOBYBATH 3HAHHS W YMIHHS Y peaIbHUX )KUTTEBUX CHUTYAITisX.

Hackpi3Hi JiHil Ta iX peaJizauis

Hackpi3Hi JiHII € 3aco00M 1HTerpamii KIIOYOBHX 1 3arajlbHONPEIMETHUX
KOMIIETEHTHOCTEH, HABYaJbHUX IMPEAMETIB Ta MNPEIMETHUX ULHUKIIB; iX HEOOX1THO
BpPaxOBYBATH NpH (POPMYBaHHI MIKIIBHOTO CEPENOBUIIIA.

HackpizHi JiHIT € coIllaJbHO 3HAYUMHMH HAAIPEAMETHHMH TEeMaMH, sKi
J0TIOMararTh (POPMYyBaHHIO B YUHIB YSIBJIE€Hb IPO CYCHUIBCTBO B LIJIOMY, PO3BUBAIOTh
3/IaTHICTh 3aCTOCOBYBATH OTPUMAaHI 3HAHHS y PI3HUX CUTYAIISIX.

HaBuaHHs 3a HACKP13HUMH JIIHISIMU Peali3y€e€ThCA HacaMmIiepe] Yepes;

Opeamizayilo HABYAIbHO20 cepedosulya — 3MICT Ta IUN HACKPI3HUX TEM
BPaxoBYIOThCS MpU (HOPMYBAHHI TyXOBHOTO, COLIAJBHOTO 1 (PI3MYHOTO CEepeIOBHUIIA
HABYaHHS;

HaguanbHi npeomMemy — BUXOJAYM 13 HACKPI3HUX TEM MPHU BUBYEHHI MpeaMeTa
MPOBOJSATHCS BIJAMOBIJHI TPAKTOBKHM, MPHUKJIAAM 1 METOAM HABYAHHS, PEaNI3yIOThCS
HAJpEeIMETHI, MIXKKJIACOBI Ta 3arajlbHOIIKUIbHI TPOEKTH. POJIb HABUAIBHUX MPEAMETIB
IIPY HaBYaHHI 32 HACKPI3HUMHU TEMaMHU pi3Ha 1 3aJIEKUTh BIJ LILJIEH 1 3MICTY HaBUYAJIbHOTO
npeaMeTa Ta Bijf TOr0, HACKIIBKY TICHO TOW 4M 1HIIMHN MPEAMETHUM IIUKJI MTOB’ A3aHUM 13
KOHKPETHOIO HAaCKP13HOIO TEMOIO;

npeomemu 3a 8UOOPOM;

pobomy 6 npoekmax;

NO3aKIACHY HABYATILHY pOOOMY [ poOOmMY 2YPMKIE.

KopoTka xapakTepucTuKa HACKPI3HUX JiHiH

1. Hackpi3Ha niHist «EKonoziuna 6e3neka it cmanuil po3eumory CipsiMoBaHa Ha
dbopMyBaHHS B Y4YHIB COIllaJIbHOI AKTHUBHOCTI, BIAMOBIIAJBHOCTI Ta €KOJOT14HOI
CBIJJOMOCTI, TOTOBHOCTI OpaTH y4yacTh y BUpIIIEHHI NMUTaHb 30€peXeHHs IOBKULIA 1
PO3BUTKY CYCHIJIBCTBA, YCBIAOMJICHHSI BaXKJIMBOCTI CTAJIOTO PO3BUTKY ISl MaHOyTHIX
MOKOJIIHb.



[IpoGnematuka Hackpi3zHoi JdiHIT «Ekoyoriuna Oe3meka Ta CTaIMil PO3BUTOK)
peani3yeThcs B Kypci MaTeMaTHKU, HacaMIIepel, Yepe3 3aBIaHHS 3 PCAUTbHUMH JaHUMU
PO BUKOPHUCTAHHS MIPUPOIHUX PECYPCiB, X 30€peKEeHHS Ta MPUMHOKECHHS. AHATI3 IIUX
JAHUX CIIPUSE PO3BUTKY OEPEKIMBOTO CTABJICHHS 10 HABKOJHUIITHHOTO CEPEIOBUIIA,
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 (QYHKI[IOHYBaHHS CyCHUIbCTBa. L5 HacKpi3Ha JiH1sS OCBOIOETHCSI B OCHOBHOMY
yepe3 KOJEKTUBHY AiISUIBHICTD (JOCIIIHUIBKI POOOTH, pOOOTH B IpyIl, MPOEKTH TOLIO),
sKa TIOEHYE MaTEeMaTUKy 3 IHIIMMH HAaBYAIBHUMH TPEIMETaMU 1 PO3BHBAE B YYHIB
TOTOBHICTh J0 CHIBIpAIli, TOJIEPAHTHICTh IIOJ0 PI3HOMAHITHUX CIOCOOIB JIsTBHOCTI 1
JTyMOK.

HaBuaHHS MaTeMaTWKN Ma€ BUKJIMKATH B YYHIB SIKOMOTA OUIbIIE MO3UTHBHUX
eMoliil, a ii 3MICT — OYTHM HaUUJIEHUM Ha BUXOBAHHS MOPSAIHOCTI, CTAPAaHHOCTI,
CUCTEMATUYHOCTI, TMOCIIJOBHOCTI, MOCUAIOYOCTI 1 decHocTi. [lpukian BunTesns
MOKJIMKAHUM 3IirpaTH BaXKJIUBY pOJib Y (OPMYBaHHI TOJIEPAHTHOTO CTaBIICHHS JI0
TOBAPUIIIB, HE3AJIEIKHO BiJl PIBHS HABYAJIBHUX JOCSITHEHb. 3 II€1 )K HACKPIZHOIO JIHIEIO
NOB's3aH1, HAIIPUKJIIA/, MPOIICHTHI 0OYMCIICHHS, €JIEMEHTH CTATUCTUKHU, 1110 JO3BOJISIOTh
YUYHSIM 3pO3yMITH 3HAYEHHS KUTbKICHUX MOKAa3HUKIB MPU XapPaKTEPUCTHII CyCHIHCTBA 1
HOr0 pO3BUTKY.

3. 3aBmaHHIM HACKpi3HOI HiHIT «300p0oe'sn i 6e3neka» € CTAHOBJICHHS YYHS SIK
E€MOIIMHO CTIMKOTrO YjieHa CYCIUIbCTBA, 3/IaTHOTO BECTU 3J0POBHUM CHOCIO KUTTS 1
dbopmMyBaTH HaBKOJIO ceOe Oe3MeyHe KUTTEBE CEPEIOBHUIIIE.

Hackpizna niHist «310poB's 1 Oe3meka B Kypcl MaTEMaTUKH Pealli3yeThCsl uepe3
3aBJaHHS 3 peaIbHUMU JaHUMU Ipo Oe3neKy 1 OXOPOHY 310pOB’sl (TEKCTOB1 3aBJaHHS,
MOB’5I3aHI 3 CEPEIOBULIEM JOPOKHBOIO PYyXY, PYXOM IMIIMIOXOJIB 1 TPAHCHOPTHUX
3ac001B, BIJICOTKOBUMHU OOYHCICHHSIMH 1 TpadikaMu, 10 CTOCYIOThCS YHHHUKIB PU3UKY ).
Oco6mmBo BaxkauBui anam3 npuuud JTII, moB’s3aHuX 13 MEpEBUIICHHSM IIBUIKOCTI.
Bapro 3BepHyTH yBary Ha IpoOIeMH, OB’ A3aH1 13 pU3UKAMH JIJISl JKUTTS 1 3I0POB’ S TIPU
BUBYCHHI OCHOB MAaTEMAaTHYHO! CTATUCTUKU. Bupimenns npobiem, 3HaHEHUX 3 «ara-
eeKTOM» 2, pO3IJIAA KPacHBMX I'€OMETPMYHHMX KOHCTPYKIiM, MOINYK OITHMAJIbHHX
METOJIB PO3B’SI3yBaHHs 3a7a4 TOIIO, 3/1aTHI BUKIWUKATH B YYHIB YHMMAJIO PaICHUX
€MOLIIH.

4. Hackpizuna niHia «llionpuemnugicms i hinancosa zpamommuicmopy HailijicHa
Ha PO3BUTOK JIJEPCHKUX IHILNIATUB, 3AATHICTh YCHINIHO IATU B TEXHOJOTTYHOMY
HIBUKO3MIHHOMY CEpEOBUIII, 3a0€3MeUEHHSI KPA[oro PO3yMiHHS YYHSIMU MPAKTUYHUX
acriekTiB ()IHAHCOBUX MUTaHb (3A1MCHEHHSI 3a0I11aJ[P)KeHb, 1HBECTYBaHHS, 3alI03UYCHHS,
CTpaxyBaHHs, KPEIUTYBaHHS TOIIIO).

2 Mip «ara-echeKTOM» MaeTbCA Ha yBasi CrifbHe BUPILLEHHS 3a4a4i 3 eeKTOM panToBOro 34orady, «eBpUKN».
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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  (GopMyBaHHS  KOMIIETGHTHOCTEH €  JisUIbHICHA
CIIPSIMOBAHICTh HaBYAHHS, sIKa Mepe0avac MocTiiiHe BKIIFOYEHHS YUHIB /10 PI3HUX BUJIIB
MeJaroriydo JOILIBHOI AKTHBHOI HaBYaJbHO-NI3HABAJIbHOI JISJIBHOCTI, a TaKOX
paKkTUYHa MOro CrpsiMOBaHICTh. J[OUIIBHO, J€ 1€ MOXJIMBO, HE JIMIIE MOKa3yBaTU
BUHUKHEHHSI MAaTeMAaTHUYHOTO (DaKTy 13 MPaKTUYHOI CUTYyaIlii, a i UIIOCTpyBaTH HOro
3aCTOCYBaHHA Ha  mpaktumi. @OOpMyBaHHIO MaTeMaTUYHOI Ta  KJIIOYOBUX
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 CBITOTJISAAY. Y4HI HaOyBalOTh JIOCBIJly 3aCTOCYBAHHS 3HAHb HA MPAKTHUI Ta
MIEPEHECECHHS X B HOBI CUTYaIIii.

BaxxuBy posb y HaBYaHHI MaTEMATHKHU BIAITpae CUCTEMaTUYHE BUKOPUCTAaHHS
ICTOPUYHOIO MaTtepiaily, SKUH MiJBUILYE IHTEpEC 10 BUBYCHHSI MATEMATUKH, CTUMYJIIOE
HOTAT JI0 HAYKOBOI TBOPYOCTI, MPOOY/KY€e KPUTUYHE CTaBJICHHSA 10 (PAKTIB, Ja€ yUHSAM
YSIBJICHHS [TPO MATEMATUKY SIK HEBIJ €MHY CKJIaJIOBY 3arajlbHOJIIOIChKOI KynbTypu. Ha
JOX1JUIMBUX MPUKJIIAAAX CII1J] TOKAa3yBaTU YUHSM, SIK PO3BUBAJIMCS MAaTEMATUYH1 MOHATTS
1 BIJHOILIEHHS, Teopii ¥ Merogu. O3HAHOMIIEHHS YYHIB 3 IMEHamMu Ta Olorpadismu
BUJATHUX YYCHHX, SIKI CTBOPIOBAJIM MAaTE€MaTHKy, 30KpeMa BHUJATHHX YKPaiHCHKHUX
MaTE€MaTHKIB, COPUITUME HAI[IOHAIBHOMY 1 NAaTPIOTUYHOMY BUXOBAHHIO LIKOJISIPIB.

XapakTepucTHKAa HABYAJBHOI0 3MiCTY i 000 IMBOCTEN HOT0 peastizauii

3MICT MaTeMaTU4YHOI OCBITM B OCHOBHIM IIKOJII CTPYKTYPYEThCS 3a TaKUMH
3MICTOBUMM JIHISMH: YUCIA, SUPA3U, PIBHAHHA [ HepieHOCmi, QYHKYIL; ceomempuyHi
Qicypu; eeomempuuni eruuunu. KoxHa 3 HUX PO3BUBAETHCS 3 ypaxyBaHHSAM 3aBIaHb
BHMBUYEHHSI MAaTEMATHKHU Ha I[bOMY CTYII€HI IIKUJIBHOT OCBITH, B IKOMY BHOKPEMIIIOIOTHCS
JIBa OCHOBHI ertamu: 5—6 kiacu 1 7-9 xmacu. OCBiTHI 3aBIaHHS Ha TEPIIOMY eTarll
peali3yloTbCs y MpoIleci BUBYCHHS €JUHOTO KypCy MaTeMaTHKH, Ha JIPYyroMy — IBOX
KypcCiB: anre0pu 1 reomeTpii.

Kypc mamemamuxu 5-6 knacie mnependadaec pO3BUTOK, 30aradeHHs 1
NOTNMOJICHHST 3HaHb YYHIB MpO uyMcia 1 J1i HAJ HUMH, YMCIIOBI W OyKBEHI BUpa3H,
BEJIMYMHU Ta X BUMIPIOBAHHS, PIBHSHHS, YMCIIOBI HEPIBHOCTI, & TAKOX YSBJIEHb MPO
OKpemi reoMeTrpuuHi (irypu Ha IIOmMHI 1 B mnpoctopl. IloHsTiiHUN anapar,
OOYHMCTIOBANIbHI AITOPUTMHU, TpadiuHl YMIHHS 1 HABUYKH, 110 MalOTh OyTHU c(OpMOBaHIi
Ha I[[bOMY €Talll BUBYEHHS KypCY, € TUM MIAIPYHTAM, IO 3a0e3Meuye yCIilIHe BUBYCHHS
B HACTYMHUX KJjlacax ajareOpu 1 TeoMeTpii, a TaKOX IHIIUX HABYAIBHUX MPEAMETIB, €
3aCTOCOBYIOTHCS MaTeMAaTHYHI 3HAHHS.
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OcHoBy KYPCy CTaHOBHTE PO3BUTOK TOHATTS 9HCIA Ta (bopMyBaHHS MIITHHX
o0uHCIIOBaIbHUX 1 TpadlyHUX HaBUYOK. Y 5-6 Kimacax BlI[6yBa€TBC}I MIOCTYIIOBE
PO3IIMPEHHS] MHOKMHH HATYpaJIbHHUX YHCEN 0 MHOKMHH PalliOHATBHUX YHCET IIISIXOM
MIOCJTIIOBHOTO BBEJICHHS PO0iB (3BUYANHUX 1 JECATKOBHX), @ TAKOXK B1JI’ €MHUX YHCEIT
pa3zoM 13 GOpMYBaHHSAM KYJbTYPHU YCHUX, MIMCbMOBUX, IHCTPYMEHTAIbHUX O0UNCIICHb.

HapuanpHuit MaTepia, 110 CTOCYEThCS BUPA3iB, BEJIMUUH, PIBHSHD 1 HEPIBHOCTEH,
reoOMEeTpUYHUX (Piryp, Mae 3arajaoMm MpomneaeBTUUHUMN xapakTep. O3HAaHOMIICHHS 3 HUM
roTy€e Y4HIB J0 CBIJIOMOI'O CUCTEMHOT'0 BUBYCHHS BIJIMOBIIHUX TEM y Kypcax aireopu i
reoMeTpii. 30kpeMa, yuH1 MaloTh JICTaTH YSBIECHHS PO BUKOPUCTAHHS OYKB JJIs 3aMHUCY
3aKOHIB apu(METHUYHHX 1, (POpMYyJ, HaBUMUTHCh OOYMCIIIOBATH 3HAYCHHS IPOCTHX
OyKBEHHMX BHpa3iB, CKIAJaTH 32 YMOBOIO 3aJadi ¥ po3B’sA3yBaTH HECKIJIATHI PIBHSHHS
MEpPIIOTO  CTEMEHS CMOYaTKy Ha OCHOBI 3aJIEKHOCTEM MK  KOMIOHEHTaMHU
apu(pMETUYHUX Miil, a 3r0JO0M 13 BHKOPHUCTAHHSIM OCHOBHUX BJIACTUBOCTEH PIBHSHb.
BaxxnuBe 3HaueHHs AN MIATOTOBKH Y4YHIB JIO CUCTEMAaTHMYHOTO BHMBUEHHS anreOpw,
TeOMETpIi Ta IHIIMX MPEIMETIB MAIOTh MOYAaTKOBI BIJOMOCTI PO METOJ KOOPAMUHAT, SIKI
JICTalOTh Y4H1 5—6 KJaciB: 300pa)K€HHS YuCel Ha KOOPAMHATHIN NpAMii, NPIMOKYyTHa
CHUCTEeMa KOOpJAMHAT Ha IUION[MHI, BAKOHAHHS BIAMOBIIHUX MOOYI0B, MOOYAOBA 1 aHAII3
OKpeMHUX TpadiKiB 3aJICKHOCTEH MK BETHIMHAMH.

[croTHE Micle y BHMBYEHHI KypCy 3aliMaloTh TEKCTOBI 3a/ayi, OCHOBHUMH
GYHKIISIME SIKUX € PO3BUTOK JIOTIYHOTO MUCJICHHS YUYHIB Ta UTIOCTpallisl MPAKTUYHOTO
3aCTOCYBaHHSA MaTeMaTW4YHHUX 3HaHb. Ilig "yac po3B’d3yBaHHsS TEKCTOBHUX 3a/Jay Y4HI
TaKO)X BYATbCS BUKOPUCTOBYBATH MaTeMaTH4HI Mozeini. Po3B’s3yBaHHSA Takux 3aaay
CYNPOBOJIKYE BUBUEHHS BCIX TEM, Mepe1I0aueHUX MPOrpamoro.

3MICT TreOMETPUYHOI0 Marepialy BKIIOYAE [OYATKOBI BIJOMOCTI  IPO
IUIaHIMETPUYHI (B1IPI30K, MPOMiHb, HpsMa, KYT, TPUKYTHUK, TPSIMOKYTHHUK, KBajapar,
KOJIO, KpYyT) 1 cTepeoMeTpuyHi (TIPSMOKYTHUI mapanenernines, Kyo, mipamina) girypu.
VY41 HaOyBarOTh HABUYOK BHMIPIOBAHHS JTOBXWHHU BIJIpi3Ka M TpaJyCHOI MIpU KyTa,
3HAXO/KEHHS TUIONI 1 00’e€MIB Jedkux Qiryp, moOynoBH TeOMETpuYHUX (iryp 3a
JIOTIOMOT'OI0 JTIHIMKH, KOCHHIIS, TPAHCIOPTHPA 1 HMUPKYJs. PO3MIMPIOIOTECS ySBIEHHS
YYHIB PO BHUMIPIOBAHHA TE€OMETPUYHMX BEJIMYMH HA TPHUKIAAAX BUMIPIOBAHHS 1
MOPIBHSHHS BIAPI3KIB 1 KYTiB, TOOYIOBH BiPI3KiB JIaHOI TIOBXKUHH 1 KYTIB 13 3a7aHOIO
TPagyCHOI MIpOI, oOmnepyBaHHS (GopMylamMu TEPUMETPiB, IUION] 1 00’eMiB
TeOMETPUYHUX (Iryp — 3HAXOKEHHS HEBIJJOMOTO KOMITOHEHTa (POPMYJIH 32 BITOMUMU.
[TobynoBa KyTa 3a JOMIOMOTOI0 TPAaHCTIOPTHPA a00 KOCHHIIS (TIPSIMOTO KyTa), MPSIMOi Ta
BiJIpi3Ka 3a JOMOMOTOI0 JIHIWKH BUKOPUCTOBYETHCA TMPHU TOOYAOBI TPUKYTHHUKIB,
MPSIMOKYTHHKIB, IEPIICHIUKYISIPHHUX 1 TAPAICTEHUX MPIMUX.

BuBuenHss reoMmerpuuHux (Qiryp mae mnependadyatd BUKOPUCTAHHS HAOYHUX
UTIOCTpalliil, NPUKIaAiB 13 JOBKIISL, JKUTTEBOTO JOCBIY YYHIB, BUKOHAHHS TOOY/IOB 1
COPUATH BUPOOJIEHHIO BMIHb BUJISATH (POpPMYy 1 pO3MIpU SIK OCHOBHI BJIACTHUBOCTI
reoMeTpuYHUX (iryp. 3aKpiruieHHs MOHATH CYNPOBOKYETHCS 1X Kiacudikaiiero (KyTiB,
TPUKYTHUKIB, B3a€EMHOTO pPO3MILIEHHS MpsSMHUX Ha IUlouMHi). BnactuBocTi
reOMETPUYHUX GIryp CHo4YaTky OOIPYHTOBYIOTBCS JOCHTIAHO-IHAYKTUBHO, IOTIM
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3aCTOCOBYIOTHCSI B KOHKPETHHX CHUTYaIlisiX, IO CIpHs€ BUPOOJIEHHIO B y4YHIB yMiHb
JI0Ka30BO MIpKyBaTH.

OcHoBa iHTerpallii FeOMETPHYHOTO MaTepiany 3 apuPpMETHUHUM 1 areOpaiIHIM
— YHUCJIOBI XapakTEPUCTHKW (JIOBXKWHA, IUIONIA, 00’€M) TeoMeTpuuHuX (iryp.
VY3araipHIOIOTHCS 3HAHHS YYHIB PO OJAWHUII BUMIPIOBAHHS JOBXKUHU, ILIOII, 00’ €My 1
BMIHHS TEPEXOJAUTH BiJI OJHUX OJMHHIL 1O I1HIIMX, OCKUIBKHM IIi 3HAHHS 1 BMIHHSA
BUKOPUCTOBYIOTBCS Y BHBYEHHI MPEAMETIB MPUPOJHUYOTO IUKIY 1 B TPYJAOBOMY
HABYaHHI.

BaxnuBuM € dopMyBaHHS B Y4YHIB YMiHb IOJAaBaTH JaHl y BUIISAL TaOJUIIb,
rpadikiB 1 JiarpaM pi3HUX THIIB Ta Ha OCHOBI IXHBOT'O aHaIi3y pOOWTH BIIOBIJIHI
BHCHOBKHU.

BuBuenHss maremMatuku y S5—6 Kiacax 3A1MCHIOETBCA 3 MEPEeBAXKAHHIM
IHAYKTUBHUX MIPKYBaHb B OCHOBHOMY Ha HAOYHO-IHTYiTMBHOMY PIBHI 13 3aJIy4€HHSIM
NPaKTUYHOrO JIOCBIAY VY4YHIB 1 MNPUKIAAIB 13 JOBKULIA. BinOyBaeThcsi mocTynoBe
30UIBIIICHHS] TEOPETUYHOTO Marepiany, SIKUM BUMarae oOIpyHTYBaHHSI TBEP/I’KEHb, IO
BUBYAIOTHCA. Lle roTye y4HIB [0 MMPIIOrO BUKOPHCTAHHA IEAYKTUBHUX METOIB Ha
HACTYITHOMY €Tarll BUBYCHHS MaTEMaTHKH.

Y 7-9 knacax eusuaromoca osa Kypcu: anzeopa i zeomempis.

OcCHOBHUMHU 3aBIaHHSIMU Kypcy anzeopu € (HopMyBaHHS yMiHb BHUKOHAHHS
TOTOKHUX TIEPETBOPEHb IUIMX 1 JApOOOBUX BHpPaA3iB, PO3B’S3YBaHHS PIBHAHb 1
HEpIBHOCTEH Ta iX CHCTEeM, JOCTaTHIX JUIsl CBIJIOMOTO iX BHUKOPUCTaHHS Y BHBYECHHI
MaTEMaTHUKH 1 CYMDKHUX MPEIMETIB, a TAaKOX JJIsl MPAaKTUYHUX 3aCTOCYBaHb. Bakiuse
3aBJIAHHS TMOJISITA€ B 3AIyYCHHI YYHIB JO BUKOPUCTAHHS PIBHAHD 1 (YHKIIIHN SK 3ac001B
MaTEMaTUYHOTO MOJIEIIIOBAHHS peajbHUX MPOLIECIB 1 ABUILL, O3B’ I3yBaHHs Ha 1[I OCHOBI1
NPUKJIATHUX 3a7ad. Y TMpoIeci BUBUEHHS KypCy MOCHIIOETHCS POJb OOIPYHTYBaHb
MaT€MaTUYHUX TBEPIKEHb, IHIYKTUBHUX 1 JEIYKTUBHUX MIipKyBaHb, (OpPMYBaHHS
PI3HOMaHITHUX aJTOPUTMIB, IO Ma€ CHPUATH PO3BUTKY JIOTIYHOIO MHCIECHHS 1
QITOPUTMIYHOI KyJIbTYPH IIKOJISPIB.

Ha 1upoMy erami MIKUIBHOI MaTeMaTU4YHOI OCBITH Y4YHI TOYMHAIOThH
O3HAHOMITIOBATHCA 3 MIMCHUMM YMCIaMU. Tak, 10 BIIOMUX YUHSIM YHCJIOBUX MHOXHUH
JIOJIy4a€ThCSI MHOYKMHA 1ppalliOHaTbHUX YHCeT.

OcHOBY KypCy CTaHOBJISITH TEPETBOPEHHS PAIllOHATILHUX Ta 1pparioHaTbHUX
BUpa3iB. BaxxnmBo 3a0e3neuntu GpopMyBaHHS YMiHb IIKOJISIPIB BUKOHYBAaTH OCHOBHI
BUJM TEPETBOPEHb TaKWX BHpPa3iB, L0 € MNEPEIyMOBOIO MOAAJIBUIOTO YCIHIIITHOTO
3aCBOEHHSI KypCy Ta BUKOPUCTAHHS MAaTEMAaTHYHOTO amapary Iij] 4ac BUBYCHHSI 1HIINUX
MIKUTBHUAX TpeAMETIB. PO3TIsAgaeThCsl MOHATTS CTEMEHS 3 IUJIMM MOKa3HUKOM Ta HOTO
BJIACTUBOCTI.

[cToTHOTO PO3BUTKY HAaOyBae 3MICTOBA JiHIS PIBHAHb Ta HepiBHOcTel. [Iporec
pPO3B’SI3yBaHHSI PIBHSHHS TPAKTYEThCA SIK TOCIHIJIOBHA 3aMiHa JAHOTO PIBHSHHSI
PIBHOCUJILHUMU HOMY piBHSIHHSAMU. Ha OCHOBI y3aragbHEHHS BIIOMOCTEH PO pIBHSHHSA,
3M100yTUX Yy TMOMNEpeAHl POKH, BBOAMTHCS MOHATTS JIHIHHOTO PIBHSHHA 3 OJHIEIO
sminHOW. Kypc mepenbavae BHUBYEHHS JIIHIMHUX PIBHSAHb, KBaJpaTHUX DPIBHSHb Ta
PIBHSIHB, SIK1 3BOJIATHCS 70 JIIHIMHNX a00 KBaapaTHUX. PO3TIIsaat0Thesi CHCTEMU JITHIMHIX
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PIBHSIHB Ta PIBHSHB JIPYroro cremeHs 3 aBoma 3MmiHHUMH. [l{ono octanHiX, TO yBara
30CEPEKYETHCS HA CUCTEMAX, JIe OJTHE PIBHAHHS — IPYTOro CTEMEHs], a IPYre —MepIIoro
crenens. [lepenOadaeTbes po3riis IMIE HAUTPOCTIIINX CUCTEM PIBHSIHB, Y IKHX 00H1Ba
PIBHSIHHS APYTOTO CTETICHS.

3HayHe MiClle BIABOJUTBHCS 3aCTOCYBAHHIO PIBHSAHb JO PO3B’SI3yBaHHS
pi3HOMaHITHUX 3aAa4. Ls poOoTa Mae mpoHU3yBaTH BC1 TEMU Kypcy. Baxnnpe 3HaueHHs
HAJAa€TbCsl (OPMYBAHHIO YMiHb 3aCTOCOBYBAaTH ajrOPUTM pO3B’SA3yBaHHS 3aJaul 3a
JIOTIOMOT' OO PIBHSIHHSL.

EnemeHnTapHi  BiZOMOCTI MpO  YHCJIOBI HEPIBHOCTI  JOMOBHIOIOTHCS 1
PO3IIMPIOIOTHCS 32 PAXYHOK BUBUEHHSI BIIACTUBOCTEN YMCIOBUX HEPIBHOCTEW, JIHIMHUX
HEpIBHOCTEH 3 OJHIEI0 3MIHHOIO Ta KBaJApaTHUX HepiBHOCTeH. Posrismaerscs
PO3B’sI3yBaHHS CUCTEM JIBOX JIIHITHUX HEPIBHOCTEH 3 OJIHIEI0 3MIHHOIO.

VY 7 knaci BBOAUTHCSA OAHE 3 (YHAAMEHTAIBHMX MAaT€MAaTUYHUX MOHATh —
NOHATTSA (QyHKIII. Y HbOMY X KJacl po3MIsiiaeTbes JiHiMHA (yHKUisA Ta ii rpadik. L
B1JIOMOCT1 BUKOPHUCTOBYIOTHCS JUIsl TpaiyHOrO UTFOCTPYBAHHS PO3B’SI3yBaHHS JTIHIMHOTO
PIBHSHHS 3 OJHIEI0 3MIHHOK, a TaKOX CHUCTEMHU JIBOX JIHIMHUX PIBHSAHb 3 JBOMA
3MiHHUMU. [HII BUaU PYHKIIH pO3IIIAIalOThCS Y 3B’A3KY 3 BUBUEHHSIM BIJIIIOBITHOTO
MaTepiaiy, 10 CTOCYEThCS PEITH 3MICTOBUX JIiHIN Kypcy. 30kpema y 8 Kiiaci B TeMax
«ParrionanbHi Bupazu» Ta «KBaapaTHi KOpeH1» Y4HI 03HAHOMITIOIOTHCS 3 (YHKIISIMU
yzg, y = x> i y=Jx Ta ix BmactuBoctamMu. YV 9 Kiaci po3rismacThcs KBaapaTHUHA

¢byHkuis. BuBueHHA 1 BIACTUBOCTEH NOB’SI3YETHCS, 30KPEMa, 3 PO3B’SI3YBAHHIM
KBaJIPaTHUX HEPIBHOCTEM.

Takum ymHOM, GyHKIIOHATBHA JIIHIS TPOHU3YE BECh Kypc aiareOpu OCHOBHOI
IIKOJIM 1 PO3BUBAETHCA B TICHOMY 3B’ 513Ky 3 TOTOKHUMH MEPETBOPEHHIMU, PIBHIHHSIMU 1
HepiBHOCTAMU. BiacTuBocTi (hyHKIIHN, K TPaBUIJIO, BCTAHOBIIIOIOTHCS 3a iX rpadikamu,
TOOTO Ha OCHOBI HAOYHUX YABJICHb, 1 JIMIIE JESKI BJIACTUBOCTI OOIPYHTOBYHOTHCS
aHAJIITUYHO. Y MIpY OBOJIOAIHHS YYHSIMH TEOPETHYHHUM MarepiajioM KUIbKICTb
BJIACTMBOCTEH, 1110 MiJISTal0Th BUBYEHHIO, TOCTYIIOBO 301IbITyeThCs. 1111 9ac BUBUSHHS
(GyHKLIA 4YiIbHE MicUEe BiABOAUTHCA (OPMYBAHHIO yMiHb OyAyBaTH W aHali3yBaTH
rpadiku  (yHKIIN, XapakrepuzyBaTh 3a rpadikamMu (QyHKUIA MpPOLIECH, SKI BOHU
OMKCYIOTh, CIPOMOXKHOCTI PO3YMITH (YHKIIIO SIK TEBHY MaTE€MaTUYHY MOJEIb
pEeaNbHOTO TPOIIECy.

JIeB'ITUKIIACHUKH ~ TaKOXX  O3HAHOMIIATBCA 3  OCHOBHHUMH  TOHATTSMHU
KOMOIHATOPUKH, TEOPii HMOBIPHOCTEM Ta CTATUCTUKH.

['onoBHa miHiA Kypcy 2eomempii — TeomeTpudHi (irypu Ta iX BIACTUBOCTI.
OCHOBHMMHU TOHSTTSIMU KypCy €: TOUKa, MpsiMa, IUIOIIMHA, HAJEKaTH, JIEKATH MIK.
[lepuri Tpu MOHATTS — 1€ OCHOBHI T€OMETpPUYHI (irypu, a JIBa OCTaHHIX — OCHOBHI
BigHOLIEHHS. L{e Heo3HauyBaH1 MOHATTS — U HUX HE (POPMYIIOIOTHCSI O3HAUEHHS, ajie
iX 3MICT PO3KPHUBAETHCS UYEpe3 OIUC, MOKa3, XapaKTePUCTHUKY. [HIII MOHATTA Kypcy
BHU3HAYAIOTHCSA, @ 1X BJIACTUBOCTI BCTAHOBIIOIOTHCA ILUISIXOM JOKa30BUX MIPKYBaHb.
Y4enp Mae YCBIIOMHUTH, IO TiJ dYac JOBEACHHS TEOPEM MOXKHA KOPHCTYBATHUCS
O3HAYEHHSIMU 1 paHIlIe 10BEACHUMH TEOPEMaMHU.
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®irypu, 110 BUBYAIOTHCS Ha TUIOIIMHI — TOYKA, IPsSMa, BIIPI30K, MPOMiHb, KYT,
TPUKYTHUK, YOTUPUKYTHUK, MHOTOKYTHHUK, KOJIO, KPYT. Y4eHb TIOBUHEH (POPMYITIOBATH
O3HAUCHHS IUTAHIMETPUUHUX (iryp Ta iX elieMeHTiB, 300pakaTh iX Ha MAaJIOHKY,
Kiacu(ikyBaTH KyTH, TPUKYTHUKH, YOTUPUKYTHUKH, TIPABUIHHI MHOTOKYTHUKH.

Y 7 knaci y4HI O3HAMOMIIIOIOTBCS 3 OCHOBAaMH TE€OMETPUYHOI HAyKH —
O3HAYECHHSIMHU, TEOpPEMaMH, OCHOBHHMU METOJaMHU JOBEJCHHS TEOpeM, OCHOBHUMH
3ajjauaM  Ha 1oOyaoBy. IlormuOOOTBECS 1 CHCTEMATU3YIOTHCS BIJIOMOCTI IIPO
reOMETPUYHI BEJIMUYUHHU: JIOBXKUHY 1 TpaJyCHY Mipy KyTa.

OpHi€ro 3 OCHOBHUX 3aJ1a4, 110 BUBYAETHCSA B KypCl F€OMETPIi, € PO3B’sI3yBaHHS
TPUKYTHUKIB. Y 8 KJaci pO3TISJAEThCsl 3ajaya pO3B’S3YBAHHS MPSAMOKYTHOTO
TPUKYTHHUKA. J[JI1 IIbOTO BBOAUTHCS MOHSATTSA KOCUHYCA, CUHYCA, TAHT€HCa TOCTPOro KyTa
IPSIMOKYTHOTO TPUKYTHUKA, ToBOAUThCS Teopema [lidaropa. Jlana Tema mpo1oBxKy€eThCS
B 9 KJ1acl — poO3B’A3YIOThCS JAOBUIbHI TPUKYTHUKH. Lle moTpedye BBeneHHs popMyIT 1St
3HAXO/KEHHSI CMHYCa 1 KOCHMHYCa TYIOIO KyTa Ta JOBEIAECHHS TEOpPEM KOCHUHYCIB 1
CUHYCIB.

[TormuOMI0ThCS 1 CUCTEMATU3YIOThCS BIIOMOCTI MPO TE€OMETPUYHI BEIUYMHU:
JOBXHWHY, TPalyCHY MIpy KyTa, ruiomry. ¥ 8 Kiaci BBOAUTHCA OJHE 3 HAMCKIIAIHIIINX
MOHSATH MIKUIBHOTO KypCy — HOHSTTS Twion. BuBeneHns Gopmyit a1t 004nCIeHHS IJI011]
IIaHIMETpUYHUX Qiryp (MPSAMOKYTHHKA, ITapajeiorpamMa, TPUKyTHUKA, poMOa, Tpamnerrii)
CIIUPA€EThCS Ha OCHOBHI BJIACTHUBOCTI Iuionl. BuBueHnHs dopmyn mmiomny ¢iryp aae
MO>KJIMBICTh PO3B’SI3yBaTH HU3KY MPUKIIATHUX 3a7a4.

Y 9 knaci poO3MMPIOIOTHCA YABJICHHS YYHIB MPO aAHATITHYHE 3aJaHHS
reoMeTpuIHuX Giryp, 30KpeMa moIa€ThCs pIBHIHHS MPAMOi, KOJIa, BABOAATHCS (PopMynu
JOBXKMHU BIJIpi3Ka, KOOPJAMHAT CEPEAMHH BIAPi3Ka, POPMYETHCS MOHATTS MPO METO[
KOOpIMHAT, SIKUA 3aCTOCOBYETHCS JIO IOBEACHHS TEOPEM Ta PO3B’sI3yBaHHS 3a/1ad.

Jlo BiIOMHX YYHSM CKaJSIPHUX BEIWYHH JOJYy4YalOThCS BEKTOPHI BEITUYHHH.
PozrisparoTecs piBHI, IPOTUIIEAKH], KOJIHEAPHI BEKTOPH.

Cmpykmypa npoecpamu

[Iporpamy mpencraBieHo B TaOau4HiA (oOpMi, IO MICTUTh JBI YaCTHUHU:
OUIKYyBaH1 pe3yJbTaTH HaBYAIbHO-I13HABAIBHOT NISUIBHOCTI YYHIB Ta 3MIiCT HABYAJILHOTO
Marepiary, HEOOX1THMM IS iX JOCATHEHHsS. Y TpaBid YacTWHI BKa3aHO HaBYaJbHHUM
MaTepiaj, SKUN MiAsarae BUBUEHHIO y BIANOBITHOMY Kiaci. Od4ikyBaHl pe3yJbTaTH
HaBYAJIbHO-TI13HABAJIbHOI JISJIbHOCTI YUHIB OPIEHTYIOTh Ha PEe3yJIbTaTH HAaBYaHHS, 5K €
00’€KTOM KOHTPOJIIO ¥ oIfiHtoBaHHSA. OKpiM TOTO B KiHIII KOXHOTO KJIaCy HaBEJICHO
MepeITiK MPUKIIATHUX 3a7a4, 1[0 MOXKYTh BUKOHYBAaTHUCh YUHIMU M1/ yac HaB4aHHs. [laHi
3a/1a4i OB’ s13aHi SK 13 IMIIIEMEHTAIlI €10 HACKPI3HUX JITHIM KIIOUYOBUX KOMIIETCHTHOCTEH,
TaKk 1 3 MPaKTUYHOIO CIPSIMOBAHICTIO HaBUalibHOro Mmatepiamy. Ilepernik 3amady He €
00O0B'SI3KOBUM JIJIsl BAKOHAHHS (BUMTENIb MOXE OOMpaTH Ti 3a/a4i, K1 Kpalie maiiayTh
JaHOMY KJIacy Ta KOHKPETHUM Yy4YHSIM) Ta HE € MOBHUM (BUUTENb MOXKE MPOTIOHYBATH
YUHSIM Oynb-gKi 1HIII TpaKkTA4HI 3a7adl Ha BJIACHUM pPO3CyH). 3MICT HaBUAIBLHOTO
Martepially CTPYKTYpOBaHO 32 TEMaMH BiJMOBIIHUX HaBYAJIbHUX KYPCIB 13 BUSHAYEHHSM
MIHIMAJIBHOI KUIBKOCTI TOJIMH Ha iX BUBYEHHsA. Ha mouyaTky KOXHOTO Kjacy BKa3aHO
3HAYHY KUIBKICTh PE3EPBHUX TOJMH, SIKI BUNTEIh, HA BIACHUM PO3CYJl MOXKE BUTpAadaTH
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Ha CHCTEMAaTH3allil0 Ta MOBTOPEHHS MaTepialy Ha MOYaTKy Ta B KiHIIl POKY, 301IbIICHHS
KUIBKOCTI TOJAMH Ha KOXHY 13 BKa3aHWX TEM, 30Kpema i1 BHECEHHS 3MiH JI0
OpIEHTOBHOTO KaJI€HAAPHO-TEMATUYHOTO IIJIAHY.

5 kaac

MATEMATHKA

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

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
NMi3HABAJILHOI iAJILHOCTI YYHIB

3MicT HABYAJIBHOTO MaTepiaxy

Tema 1. HATYPAJIbHI UUCJIA 1 JIi 3 HAUMU. TEOMETPUYHI ®IT'YPU

I BEJJMYUHU (40 200)

Y4yeHb/y4eHUlIs:

HABOIMTH MPUKJIAJAU: HATYpaJTbHUX
YUCEJT; KT, YUCIOBHUX 1 OYKBEHUX
BUpa3iB, POPMYII; PIBHSHB,

3HAXOJAMTh HA MAJIOHKAX: BIJIPI30K
JTAHO1 TOBKWHM Ta KYT JAaHOI IPaayCHOI
MIpH; TeoMeTpHu4Hi Pirypu, BKazaHi y
3MICTI;

PO3Mi3HAE Y TPOCTOPI Ta CMIBBIAHOCUTH
3 00€KTaMH HaBKOJIUIIHBLOI JIMCHOCTI:
KyO, MPSAMOKYTHU Napaeenimne],
nipaminy;

po3piznse: uudpu i yucia

YHUTAE i 3aNMUCYy€E. HATYpAJIbHI YnCia B
MEKaxX MIJIbSIP/IA;

BUKOPHMCTOBYE€: BIaCTUBOCTI
apu(pMETUIHUX J11 3 HATYPATbHUMH
YHUCJIAMH;

3anMCcye€ i NoOACHIE HOpMyIH:
nepuMeTpa BKa3aHUX y 3MICTI
reOMETPUYHUX (Piryp; miomii
NpSIMOKYTHHKA, KBajipaTa; 00’ eMy
OPsIMOKYTHOTO Mapasenerninena i Kyoa,
MOSICHIOE, TII0 TaKe: HAaTypaJbHE YHCIIO;
KBaJpaT 1 KyO HATypaJIbHOTO YKCIIA;

Harypanbhi yucna. Yucio HyJb.

Hudpu. ecsaTkoBuii 3anuc
HaTypaJbHUX YUCEI.

[TopiBHSHHS HAaTypaIbHUX YHCEI.
ApudmernyHi Aii 3 HaTypaJTbHUMU
YyuCcaaMu Ta ixX BIacTUBOCTI. KBaapar i
KyO HaTypaJbHOI'O YHuCIa.

JlimeHHs 3 ocTayero.

UYucnosi Bupaszu. bykBeHi Bupasu ta
dbopmymu.

PiBusinna. Biapizok, npsima, mpoMiHb.
[Mkama. KoopauHaTtHUiA TPOMIHb.

Kyt Ta #toro rpagycna mipa. Buau
KYTIB.
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npsiMa; MPOMiHb; KOOPAUHATHUHN
MIPOMiHb; KyT; TPUKYTHHK; KBAAPAT;
MPSMOKYTHHUK; IPSIMOKYTHUH
napanenernines; Ky0; piBHSHHS;
pO3B’s3aTH PIBHSIHHS,

NOSICHIOE MPAaBWJIA: 10JaBaHHs,
BIJHIMAHHS, MHOXKCHHS, JIJICHHS,
MOPIBHSHHS; BUKOHAHHS JUJICHHS 3
0CTauelo;

KJIacuikye: KyTH 3a rpagyCcHOIO
MIpOI0; TPUKYTHHUKH 33 BUJIAMU TXHIX
KYTIB,;

300paxye: BiIpI30K J1aHOI JOBXKHUHH Ta
KyT JaHOI rpajyCHOI MipH; BKa3aHl y
3MICTI reOMEeTpuYH1 (Hirypu 3a
JIOIIOMOT OO0 JIIHIMKH, KOCHHIIA,
TPAHCIIOPTHPA; KOOPIUHATHUHN MPOMiHb,
HaTypajbHI YKCIIa Ha KOOPJIUHATHOMY
IIPOMEH],;

BHMIPIO€ Ta 00YHCIIOE: TOBKUHY
BiJIpi3Ka; TPAyCHY MIpY KyTa;
NEPUMETP TPUKYTHUKA Ta
NPSIMOKYTHHKA,;

PO3B’I3y€ BIPaBH, 1110
nepeadavyarTh: 3aMUC YKUCIIA y BUTIISAIL
CYMH PO3PSATHUX JOJaHKIB; BAKOHAHHS
YOTUPHOX apU(PMETUYHUX I 3
HATypaJIbHUMU YUCIIAMU; TT1THECEHHS
HATYpaJIBHOTO YHCIIa 10 KBajJpara Ta
Ky0a; NOpIBHSHHS HATypaJIbHUX YMCET;
JIUJIEHHS 3 0CTa4€el0; 00OUNCICHHS
3HaY€Hb YHUCJIOBHUX 1 OYKBEHUX BUPA3iB,
MepuMeTpa 1 MO0l MPSIMOKYTHUKA,
KBajpara i 00’eMy MPSIMOKYTHOTO
napasenernimnesna it Kkyoa;

PO3B’sI3y€: PIBHSIHHS HA OCHOBI
3aJIEKHOCTEN MK KOMIIOHEHTAMHU Ta
pe3ynbTaToM apu(METUUHUX Miif;
TEKCTOBI 33/1a4l, 30KpeMa KOMOIHATOPHI

TpukyTHHK Ta Horo nepumerp. Buau
TPUKYTHHUKIB 32 KyTaMH.

[IpsamoxytHuk. KBangpar.
[Trmomia 1 mepuMeTp NPSAMOKYTHHKA 1
kBaapara. [IpsaMokyTHuUi

napaneneninen. Kyo6.

O06’eM NPSMOKYTHOTO TapaJesneninesna i
KyOa.

[Tipamina

Tema 2. JPOBOBI UMCJIA I 11 3 HUMM (60 200)
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YdeHnb/yueHuus:

HABOJMTH MPUKJIAAU: 3BUYANHUX 1
JECSITKOBUX APOOIB,;

PO3Pi3HsI€: 3BUYAIHI 1 TECATKOBI ApooOH;
IpaBUJIbHI 1 HEMPaBUJIbHI IpOOH
MOSICHIOE, 1110 TaKe: YUCEIbHUK 1
3HAMEHHHK Jpo0y; MillIaHEe YHUCIIO;
YMTAaE i 3anmMcye: 3BUYANHI Ta
JECATKOBI IpoOuU; MilllaH1 YucIa,
(opMyTr0€ 03HAYCHHS: MPABUIIBLHOTO 1
HEIPaBHJIBHOTO JAPO0Y; BIJICOTKA;
CEpEeNHbOro apu(PMETUYHOTO;
PO3B’si3y€ BIIpaBH, IO
nepeadavyarOTh: MOPIBHAHHS,
OJaBaHH 1 BIIHIMAHHS 3BUYAHUX
po0iB 3 OJHAKOBUMHU 3HAMEHHUKAMHU;
MOPIBHSAHHS, OKPYTJICHHS, TOaBaHHS,
MHOEHHS 1 IJICHHS IECATKOBHUX
po0iB; IEPETBOPEHHS MIIIAHOTO YHCIIa
y HeNpaBWIbHUH Api0; MepEeTBOPEHHS
HEMPaBUJIHHOTO IPo0y B MIIIAHE YHUCIIO
a00 HaTypaJbHE YHCJI0; 3HAXOHKCHHS
BIJICOTKA B1J 4HMCJIa Ta YKCJIA 3a HOro
B1JICOTKOM; 3HaXOJ[KCHHS CEPETHBOTO
apu(PMETUYHOTO KITBKOX YUCE,
CEPEeIHBbOTO 3HAYCHHS BEIMUYNHU

3Buuaiini Apodu. [IpaBunpHi Ta
HENpaBWIbHI ApoOu. 3BHUaiiHi 1podu 1
TJICHHS HATypadbHUX uncen. MimaHi
qHcla.

[TopiBHSHHSA 3BUYaHKUX JPOOIB 3
OJTHAKOBUMH 3HAMEHHUKaAMHU.

JlogaBaHHS 1 BiIHIMAaHHS 3BHYANHNIX
Jpo0iB 3 OJHAKOBUMHU 3HAMECHHHKAMH.
JlecaTkoBuii pi0. 3amuc AecATKOBUX
npo0iB. [TopiBHAHHS AECATKOBUX
npo0iB. OKpyTJICHHS AECATKOBUX
po0iB.

ApudmernuHi aii 3 JECATKOBUMHU
IpoOamu.

Bincorku.

Cepenne apudmernune. CepenHe
3HAYCHHS BCJIMUMHU

Po3B'si3ye€ cro:keTHi 3a/1a4i 3 peaJibHUMM JAHUMM 1{0/10: BUKOPUCTAHHS
MPUPOITHUX PECYPCIB PITHOTO Kparo; OE3MEKU pyXy; 3HAXOPKCHHS IEPUMETPIB Ta
TJIOII] 3€MEJIbHUX JIISTHOK, MiJJIOTH KJIACHOT KIMHATH, 00'eMy 00'€KTIB, 1110 MalOTh
dbopMy IpSIMOKYTHOTO Mapa’jeeninena; po3paxyHKy CIMEHHOTO OI0IKETY,
MO>KJIMBOCTI 3/1IMICHEHHS] MacIITAOHUX MOKYTOK; pO3PaxyHKIB, MOB'SA3aHUX 13

KajicHaapem 1 IT'OAMHHHUKOM TOIIO
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6 kiaac

MATEMATHUKA

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

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJIbHOI JiSIJIbHOCTI Y4YHIB

3MicT HABYAJIBHOTO MaTepiaxy

Tema 1. HOAIJIBHICTD HATYPAJIBHUX YUCEJI (10 200)

Y4yeHb/y4eHUs:
HABOJAUTH MPUKJIAM: TIPOCTHX 1
CKJIaJICHUX YHCeJT; TApHUX 1 HeTTApHUX
quCcesl; YUce, IO JIIAThCS HaIlIo Ha 2,
3,5,9,10;
PO3pi3HsE€: TPOCTI 1 CKIAACH] YUCIIa;
JIBHUKHY 1 KpAaTHI HaTypalIbHOTO YKCIIA;
(¢opmyJiro€ 03HAYCHHS MMOHSTH:
JITBHUK, KpaTHE, MIPOCTE YHUCIIO,
CKJIAJICHE YHCJIO, CIUIIBHUM TIIbHUK;
O3HaKH MoaiIsHOCTI Ha 2, 3,5, 9, 10;
PO3B’si3y€ BIIpaBH, IO
nependavyalTh: BUKOPUCTAHHS O3HAK
TTOJILHOCTI yKcen Ha 2, 3, 5, 9, 10;
PO3KIIaIaHHs HATYpaIbHUX YHCENT Ha
IPOCTI MHOKHUKH; 3HAXOKCHHS
CIIJIBbHUX MIJIBHUKIB IBOX YHUCEI;
HAWO1JIBIIIOTO CITIJIBHOTO AIJIbHUKA
(HCH) nBox ymcen B MeXax CTa;
3HAXOJIPKEHHsI HAWMEHIIIOTO CITLTBHOTO
kpatHoro (HCK) aBox uucen B Mexax
cTa

JIIIbHUKY Ta KpaTHI HATypajIbHOTO
qyucia.

OsHaku noaUILHOCTI Ha 2, 3, 5, 9, 10.
[IpocTi Ta ckiazieHi yucna.

Po3kiiaganHs yncen Ha MpoCTi
MHOYKHUKHU.

Haiiouipmmii crijibHUN J1JIbHUK.

Haiimente criijibHe KpaTHE

Tema 2. 3SBUYAMHI JIPOBH (26 200)

YdeHb/yueHUs:
HABOJAUTH NMPUKJIAIM: CKIHUCHHUX Ta
HECKIHUYCHHHX TEePIOTUIHUX
JECATKOBUX APO0iB; B3aEMHO
00EpHEHUX YHCeT;
PO3pi3Hs€: CKIHUCHHI Ta HECKIHYEHHI
NepioANYHI IECATKOBI ApOoOH;

OcHoOBHA BIACTUBICTH JIPO0Y.
Ckopouenns npo0Oy. Halimenmmmii
CHIJIbHUN 3HAMEHHUK JpO0iB.
3BeIeHHsI Ip0OiB /10 CHIJIBLHOTO
3HamMeHHUKa. [lopiBHSAHHSA OpOOiB.
ApudmernuHi aii 31 3BUYaHHUMU
npobOamu.

18




YUTAE i 3aNMCy€: HECKIHUCHHI
NepiouyHI JpooH;

PO3yMie€ TIpaBuUIIa: TIOPIBHSHHSI,
JTOJaBaHHs, BiJTHIMAHHS, MHOXKCHHS 1
JJIEHHS 3BUYaHUX JIPOOiB;
3HAXOJIKEHHsI Ipo0y BijJ YMCIIa Ta Yucia
3a Moro Apodowm;

(opMyJ110€ OCHOBHY BJIACTUBICTh
1po0y;

PO3B’si3y€ BIIpaBH, 110
nependavyaThb: CKOPOUCHHS JAPOOiB;
3BEACHHS APOOIB A0 CHIIBHOTO
3HAMEHHUKA; OPIBHSAHHA IpO0iB;
JOJlaBaHHs, BIIHIMAHHS, MHOKCHHS 1
JJIEHHS 3BUYaiHUX PpOoOiB; 3amuc
3BUYAHOTO Ipo0y y BUIIISAL
JECATKOBOTO Ipo0Yy; 3HAXOIKEHHS
npoOy BIJI YKCJIa Ta YKCIIA 3a HOTO
Ipobom

3HaxoKEHHS Ipo0y Bl yKcla i
9uCIIa 3a Horo 1podom.

[TepeTBOpeHHS 3BUYANHUX APOOIB Y
JIECATKOBI.

HeckinueHnHi nepioAnyHi 1€CATKOB1
npoOu. JlecaTkoB1 HAOIMKEHHS
3BHYANHOTO JIpOOY

Tema 3. BITHOIUEHHSI I IIPOIMOPLIT (24 200)

YdyeHnnb/yyeHuus:
HABOJUTH MPUKJIATU TTPOTIOPITIAHAX
BEJINYH;
PO3Pi3HSE: KOJIO 1 KPYT; MPAMY Ta
00epHEeHY MPOMOPIINHICTh; BUIN
aiarpam;
po3yMie, 110 Take: BITHOIICHHS; MpsMa
Ta 0OCpHEHA IIPOIOPITIHHA 3aJIeKHICTh;
MmaciiTad; KoJio, Kpyr, KpyroBUi CEKTOD;
niarpama,;
(opmyiroe: 03HAYCHHS TPOTIOPIIIT;
OCHOBHY BJIaCTUBICTb MPOMOPIIIi;
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX: KOJIO 1 KpYT; KPYrOBUI
CEKTOP; CTOBIYACTI Ta KPYroOBi
Jiarpamu;
PO3B’s3y€ BIPaBH, 1110
nepeadavyaTb: 3HAXOHKEHHS
BIJHOIIIEHHS YUCEN 1 BEJIMYNH;
BUKOPHUCTAHHS MacITaly; 3HaXOHKCHHS
HEB1IOMOTO YJIEHA TIPOTIOPIIii; 3ammmc

Bignomenns. [Iponopuis. OcHoBHa
BJIACTUBICTH npomnopuii. [Ipsma ta

oOepHEeHa MPOMOPIIIHHA 3aJIEKHICTh.
[Toxin yucna y naHoMy BIJTHOIICHHI.

Maciura0.

BiacoTkoBe BIAHOIIEHHS IBOX YHCEIL.
BincoTtkoBi po3paxyHKku

Koumno. Jloxuna xona. Kpyr.

[Lnoma kpyra. Kpyrosuii cextop.
CroBmuacTti Ta Kpyrosi JiarpamMu
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BIJICOTKIB Y BUTJISII 3BUUAHHOTO 1
JIECSATKOBOTO IPO0iB; 3HAXOHKCHHS
JOBKMHM KOJIa 1 TIJIOMII KpyTa; aHai3
CTOBITYACTHX Ta KPYTrOBUX Jiarpam,
PO3B’sI3y€: OCHOBHI 3a7a4l Ha BIJICOTKH;
3a/1a41 Ha MPOIOPITIAHI BETUYHHHU 1
POTOPLIMHUHN TTOALT

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

YdeHnb/yueHuus:
HABOJUTH MPUKJIAAU: JOJTATHAX Ta
B1JI’€MHHX YHCET; IPOTHICKHUX YHCEIT;
IIJTMX Ta palioOHATBHUX YHUCEIT;
po3yMie, 1110 Take: MOIYJIb YHCIIA,
MPOTHIICIKHI YHCIIA; 1T YHCTIa;
pallioHaJIbHI YHCIIa; KOOpJIUHATHA
psiMa; KOOpJIMHATHA IUIONTHUHA; IO I10H1
TOHAHKH,
Oyaye€: KOOpJIMHATHY MPSMY;
KOOPJIWHATHY TUIOIIHHY;
NEepPHEHANKYJISAPHI i apaiebHi MpsMi
3a JIOIOMOTOIO JIIHINKH 1 KOCHHIIS;
rpadiku 3aJIe)KHOCTEN MK BETMYMHAMU
10 TOYKax,
PO3B’I3y€ BIIPaBH, 1110
nepeadavyaTb: 3HAXOHKECHHS MOIYJIS
YHCJIa; TOPIBHAHHS palllOHATBHUX
YKCeJI, JOJaBaHHs, BIIHIMAHH,
MHOYEHHS 1 TIJICHHS parlioHATbHUX
yurcelr, OOUNCIICHHS 3HAUYCHb YUCIIOBHX
BUpAa3iB, 10 MICTATH IOJATHI 1 B’ €MHI1
YHCIIa; PO3KPUTTS TY>KOK, 3BEIACHHS
IIOTIOHMX JIOJIaHKIB; 3HAXOKEHHS
KOOPJIMHAT TOYKH Ha KOOPJAMHATHIH
IUTOLIMHI Ta TOOYI0BY TOUYKH 3a Ti
KOOpJIMHATAMU; aHaji3 rpadikiB
3aJIC)KHOCTEH MK BEJIMIMHAMU
(BincTaHb, 4ac; TeMIepaTypa, 4ac
TOIIO);
PO3B’sI3y€: PIBHSIHHS 3 BUKOPUCTAHHSAM
MpaBuJI, 10 TPYHTYIOTHCS HA OCHOBHHX

JlomaTH1 Ta BiA’€MHI YHCIIa, YHCIIO
HYJIb.

Koopaunarna npsima.

[Tpotunexui yucia. Moaynb uncna.
Iim yncna. PamionanbH1 yKca.
[TopiBHSAHHS palllOHATBHUX YUCEN.
Apudmernuni aii 3 parioHaTbHUMHU
YUCJIAMH.

BnactuBocTi 1ogaBaHHs 1 MHOYKEHHS
palioOHAIbHUX YHCEIL.

Poskputtsa nyxox. [Toai6H1 qogaHKu
Ta 1X 3BEJICHHS.

PiBusinHs1. OCHOBHI BJIaCTHUBOCTI
PIBHSIHb.

[lepnienaukysipHi i mapaneibHi
npsimi, X MoOy/10Ba 3a JOTIOMOTOI0
JTHIAKY 1 KOCHHIIS.

KoopaunatHa nomuna. [pukimaau
rpadikiB 3aJ€KHOCTEH MIXK
BEITUYMHAMU
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BJIACTHBOCTSX PIBHSHHS;, TEKCTOBI
3a/1a4i 3a JIOTIOMOTOI0 PiBHSIHB

Po3B'si3y€ croxkeTHi 3a1a4i HA: pO3paxyHOK BIJICOTKOBOTO BITHOIIECHHS Pi3HUX
BEJIMYMH (HAPUKJIIA], TIpaIe31aTHOTO HACEICHHS PET10HY, KaJopii TOIIO);
NPUAHATTSA pilieHb y cepi piHaHCOBUX OMepalliii, po3paxyHOK BIACHUX Ta
pOIUHHUX (DIHAHCIB, KOMYHAIBHUX IJIATEXK1B; BMIHHS PO3NOPSIKATUCH BIACHUMU
KOIITaMHM, B IPOCTUX CUTYAILlIAX OLIHIOBAaTH OUiKyBaHI Ta pealibHl BUTPATH TOIIO

7 Kkjaac

AJITEBPA

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

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Ni3HABAJILHOI AisIbHOCTI YUHIB

3MicT HABYAJIBHOTO MaTepianxy

Tema 1. HIJII BUPA3MU (30 200)

YdeHb/yueHus:
HABOJAUTH MPUKJIAIM: YHCIOBUX
BUpAa3iB; BUPA3iB 31 3MIHHUMU;
OJIHOYJICHIB; MHOT'OYJICHIB
MOSICHIOE:
SIK 3HAWTH YMCJIOBE 3HAUCHHS
BHpAa3y 31 3MIHHUMH TIPU 33JITaHUX
3HAYCHHIX 3MIHHUX;
10 TaKe: TOTOXKH1 BUPa3u, TOTOXKHE
MepETBOPEHHS BUPaA3y, OJTHOUJICH
CTaHJAPTHOTO BHUTJISATY, KOSDIIIEHT;
hopmy.roe:

* O3HAYCHHS: OJHOYJICHA, CTCTICHS 3
HATypaJbHUM MTOKA3HUKOM;
MHOT'OWIEHA, MOJIOHNX YIEHIB
MHOT'OYJICHA, CTEIICHS MHOTOYJICHA;
BJIACTHBOCTI CTETICHS 3
HaTypaJbHUM MMOKa3HUKOM;
paBUJia: MHOKEHHS OJTHOYJICHA 1
MHOT'OYJICHA, MHOKCHHS JTBOX
MHOTOWIEHIB,

Bupasu 31 sminaumu. Lim
palioHaNbH1 BUPa3y.

ToroxHicTh. TOTOXKHI IEPETBOPEHHS
BUpa3y.

CremniHb 3 HATypaJIbHUM MOKA3HUKOM.
BractuBOCTI cTENEHs 3 HATYpaJIbHUM
MIOKa3HUKOM.

Opuouten. [limHeceHHs OTHOUYIIEHIB
110 creneHst. MHOKEHHS OJHOYJICHIB.
Muorouinen. [ToaiOni wienu
MHOT'OYJIEHA Ta X 3BEICHHSL.
CreniHb MHOTOYJICHA.

JlonaBaHHs, BIIHIMAHHS 1 MHOKCHHS
MHOT'O4YJIEHIB.

dopmynu KBajpaTa ABOWICHA, PI3HUIII
KBaJpaTiB, CyMH 1 pi3HUIII KyOIB.
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PO3B’si3y€ BIIPaBH, 10
nependavyaTb: OOUYHNCICHHS 3HAYCHD
BHpPA3iB 31 3MIHHUMH; 3BEJICHHS
OJTHOWJICHA JI0 CTAaHJIAPTHOTO BUTIIAY;
NEepPEeTBOPEHHS TOOYTKY OJIHOWICHA 1
MHOT'OYJIEHa, CYMH, PI3HHMII, T00YTKY
JIBOX MHOTOYJICHIB Y MHOTOYJICH;
PO3KJIaJJaHHsI MHOTOWJICHA Ha
MHO>XHHKH CITIOCOOOM BUHECEHHS
CHIJIbHOTO MHOKHHUKA 32 JY>KKH,
Croco0oM TpyIyBaHHs, 3a GopMyIaMu
CKOpPOYEHOT0 MHOKEHHS Ta 13
3aCTOCYBaHHSM JICKIJILKOX CIIOCOO1B;
BUKOPUCTAHHS 3a3HAYCHUX
MIEPETBOPEHB Y TPOIIECi PO3B’A3YBAHHS
PIBHSIHB, IOBEJICHHS TBEPKCHD

Po3kiiaianast MHOTOYJICHIB HA
MHOXHUKHU

Tema 2. ®YHKIIII (10 200)

Y4yeHb/y4eHUls:
HABOJAUTDH MPUKJIAIM:
GyHKI[IOHATBHUX 3aJICKHOCTEH;
JTHIAHUX QYHKLIH;
MOSICHIOE, 1110 TAKe: APTYMEHT; (PYHKIIIS;
00J1acTh BU3HAUYCHHS PYHKIIi; 00J1aCTh
3HauYeHb PYyHKIT; rpadik QyHKIIT;
¢opmyJir0€ 0O3HAUEHHS TOHSATD:
dbynakis; rpadik GyHKIIT JiHIHHA
GyHKIIST; TpsiMa MPOTOPIIAHICTD;
HA3MBA€ Ta LIIOCTPYE HA MPUKIATAX
criocoou 3aaHHs QyHKIII;
onucye noOyaoBy rpadika QyHKIi,
30KpeMa JIHIKHOI Ta 1i OKPeMOro BUAY —
OpsiIMOi MPOTOPLIAHOCTI;
PO3B’si3y€ BIIpaBH, IO
nepeadavYaTh: 3HaAXOKEHHS 00J1aCTl
BU3HAYCHHS (YHKIIIT; 3HAXOKEHHS
3Ha4YeHHs (PYHKIIT 3a JaHUM 3HAYEHHSIM
apryMeHTy; no0yaoBy rpadika JiHIHHOT
byHKIIT; 3HAXOKEHHS 32 TpadikoM
dyHKI1ii 3HAaYeHHS (YHKIIIT 32 TaHUM
3HAYCHHSM apTyMEHTY 1 HAaBITaKH;
BHU3HAUEHHS OKPEMHUX XapaKTEPUCTUK

@yHKII0HATbHA 3aJIEKHICTh MK
BEJMYMHAMU SIK MATEMATHYHA MOJEIIb
peaabHUX MPOIIECIB.

@yukuiga. O6n1acTb BA3HAYEHHS Ta
oOnacTh 3HaueHb (pyHkiii. Cnocoou
3amanns Qyskiii. ['padik pyHKIii.

JliniitHa GyHKIis i1 rpadik Ta
BJIACTUBOCTI
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¢yHkIii 3a 11 rpadikom (1oaaTHi
3HAYCHHS, B1JI’ €MHI 3HAYCHHS, HYI);
CKJIAJIA€ Ta PO3B'fA3Yy€ 3a/1a4i Ha:
psIMy TIPOMOPIIAHICTH HA OCHOBI
YKUTTEBOTO JIOCBiY; MOOY0BY rpadikiB
IIPU MO/JICTIOBAHHI peajbHUX MPOIIECIB 3
BUKOPHUCTAHHAM JIIHINHOT (DYHKIIT TOIIO

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

YdeHnb/yueHuus:
HABOJUTH MPUKJIAJAU: PIBHIHHS 3
OJHIEIO Ta ABOMA 3MIHHMMH; JTITHIHHHUX
PIBHSIHB 3 OJIHIEIO Ta ABOMA 3MIHHUMHU;
CUCTEMHU JBOX JIHIHHUX PIBHSIHB 3
JIBOMA 3MIHHHUMU,
MOSICHIOE:
10 TaKE CUCTEMA JIBOX JIHIHHUX
PIBHSIHB 3 IBOMa 3MIHHUMHU;
CKUIBKH PO3B’A3KIB MOKE MaTU
CHUCTEMAa JIBOX JIIHIMHUX PIBHSIHb 3
JIBOMa 3MIHHUMU,
(opmyiTr0€ 03HAYEHHS: JTIHIHHUX
PIBHSIHB 3 OJIHIE€IO Ta ABOMA 3MIHHUMU;
PO3B’SI3KYy PIBHSIHHS 3 IBOMA 3MIHHUMU;
PO3B’SI3Ky CHCTEMH JIBOX JIHIHHHUX
PIBHSIHB 3 IBOMa 3MIHHUMH,
Oyaye rpadiku JTiHIKHUX PIBHSHB 13
JIBOMA 3MIHHHUMU,
OMHUCYE CIIOCOOU PO3B’sI3yBaHHS
CUCTEMHU JBOX JIHIWHUX PIBHSIHB 3
JIBOMA 3MIHHUMH,
XapaKTepHu3y€ BUIAIKH, KOJIU CUCTEMA
JBOX JIIHIWHUX PIBHSIHB 3 IBOMA
3MIHHUMH Ma€ OJINH PO3B’S30K; Ma€
0e3114 po3B’sA3KIB; HE MAa€ PO3B’SA3KIB,;
CKJIAJIA€: PIBHIHHS Ta CUCTEMH PIBHSIHD
3a YMOBOIO TE€KCTOBOI 3aj1aui;
PO3B’sI3y€: TiHIMHI PIBHAHHS 3 OJTHIEIO
3MIHHOIO 1 PIBHSIHHSI, 11O 3BOJSITHCS JI0
HHX; TSKCTOBI 3314l 3a JOIIOMOI'0IO
JTHIAHUX PIBHSHB 3 OJIHIEIO0 3MIHHOIO;
CUCTEMH JBOX JIHIMHHUX PIBHSIHb 3

JIin1liHe p1BHSAHHS 3 OJIHIEIO 3MIHHOIO.
JliHiiiHE pIBHAHHSA 3 IBOMA 3MIHHUMU
Ta Horo rpadik.

Cucrema JIBOX JIIHINHUX PIBHSHD 3
JIBOMa 3MIHHUMH.

Po3B’s3yBaHHs cUCTEM IBOX JITHIMHUX
PIBHSIHB 3 IBOMA 3MIHHUMH:
rpagiyHIM CI0COOOM; CIOCOOOM
1JICTAHOBKHU; CIIOCOOOM J0/JaBaHHS.

JIiH1iiH1 pIBHAHHS Ta iX CUCTEMHU SIK
MaTeMaTU4YH1 MOJE/1 TEKCTOBUX 3a1a4
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JIBOMAa 3MIHHHMH, BKa3aHUMH Y 3MICTI
croco0aMHu; TEKCTOBI 3aJadi 3a
JIOIIOMOTI'0I0 CUCTEM JIBOX JIIHIMHHUX
PIBHSHB 3 IBOMA 3MiHHHMH

Po3B'si3ye croxkeTHi 3a1a4i: Ha pyX 3 TOYKH 30py MOro Oe3neKu; Ha
PO3MOPSIKEHHS BIACHUMHU Ta pOAUHHUMU (DiHaHCaMU; (PIHAHCOBOTO 3MICTY Kpi3b

IpU3My ICTOPUYHHUX TOJIIH TOIIO

8- ki1ac

AJI'EBPA

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

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Ni3HABAJILHOI AisIbHOCTI YUHIB

3MicT HABYAJIBHOTO MaTepiaxy

Tema 1. PAHIOHAJIBHI BUPA3MU (24 200)

Y4yeHb/y4eHuUls:
HABOJMTH MPUKJIAJAU: PAIOHATIEHOTO
BHUpa3y; palllOHAIHLHOTO APOOY; CTENEHS
13 [UIAM ITOKA3HUKOM,
PO3Mi3HAE: 11111 palliOHANIbHI BUPa3H;
JpoOOBI pallioHANIbHI BUPa3H,
MOSICHIOE !
SIK BUKOHATU CKOPOUYCHHS JIPOo0y; SIK
3BECTH JIpi0 10 HOBOT'O 3HAMECHHUKA;
SIK 3BECTH JIPOOH J0 CIUILHOTO
3HAMCHHUKA;
0 TaKe CTAaHIaPTHUMN BUTIISI]T
qucia,
dbopmyroe:

* OCHOBHY BJIACTUBICTb JIp00Y;
BJIACTUBOCTI CTEIECHS 3 I[IJIUM
TTOKa3HUKOM;
npaBujia; 10JAaBaHHsI, BITHIMAHHS,
MHOYKEHHSI, IJICHHs 1p00iB,
iTHECEHHS APOO0Y JI0 CTETICHS,

CreMmiHb 13 HUIMM IIOKa3HUKOM Ta
HWOT0 BJIACTUBOCTI.

CrangapTHUM BT YUCIIA.
ParionansH1 Bupasmu.

ParmionansH1 1podu. OcHOBHA
BJIACTUBICTH PAIllOHAIBHOTO JIPO0Y.

Apudmernuni aii 3 parioHAILHUMH
npobamu.

PartionanbH1 piBHSHHS.
PiBHOCHIIbHI PIBHSHHSI.

=

OyHK1IA Y = =, ii rpadik i

e
BJIACTUBOCTI
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YMOBY PIBHOCTI Apo0y HYIIIO;
O3HAYEHHS: CTENCHS 3 HYJIbOBUM
MOKa3HUKOM; CTETICHS 3 LILTUM
B1JI' €EMHHUM ITOKA3HUKOM,
OIMCY€E BIACTUBOCTI PYHKIIT Yy = ; 3a 1l
rpadikom;
PO3B’si3y€ BIIpaBH, 110
nepeadavYaTh: CKOPOUCHHS APOOiB;
3BEJICHHSI IPO0OiB 10 CH1JILHOTO
3HaMEHHHUKA; 3HAXO/KEHHS CyMH,
pi13HMII, TOOYTKY, YACTKU APOOI1B;
TOTOKHI IIEPETBOPEHHSI palllOHATbHUX
BHpAa3iB; PO3B’sI3yBaHHS PIBHIHb 31
3MIHHOIO B 3HAMEHHUKY JIpO0Y;
MEPETBOPEHHS CTETNEHIB 3 I[IJTUM
MOKA3HUKOM; 3aIlKC YHCIIa B
CTaHJAAPTHOMY BUTJISA/IL; TOOYIOBY

rpadika GyHKIIT y = S

Tema 2. KBAJPATHI KOPEHI. JIIC

HI YUCJIA (10 200)

Y4yeHb/y4eHuUls:
HABOJMTH NMPUKJIAJAU: PAIIOHATIEHUX
YHUCeI;, ippalliOHAIbHUX YUCET,;
MOSICHIOE, 1110 TaKe: paIlloHAIbHE
YHCJIO; IppalliOHalIbHE YUCIIO; A1CHE
YHCIIO;
bopmysroe: o3HaYCHHS
apu(pMEeTUYHOTO KBAJAPATHOTO KOPEHS 3
YHCIIa; BIACTUBOCTI apU(PMETUYHOTO
KBaJIPaTHOTO KOPEHS;
XapaKTepu3ye: BIACTUBOCTI QyHKIIIH
y = x%, y = /x, 3aix rpadikamu;
PO3B’si3y€ BIpaBu, 110
nepeadavYaThb: 3aCTOCYBAHHS MOHATTS
apu(pMEeTUYHOTO KBAJAPATHOTO KOPEHS
JU1sl OOUMCIICHHS 3Ha4YeHb BUPA3iB,
CIIPOIICHHS BUPa3iB, PO3B’sI3yBaHHS
PIBHSIHB, IOPIBHAHHS 3HAY€Hb BUPA31B;
MIePETBOPEHHS BUPA3iB 13
3aCTOCYBAaHHSIM BUHECEHHS MHOKHHUKA
3-TI1]] 3HaKa KOPEHsI, BHECEHHS

dynkuig y = X2, 1i rpadik i
BJIACTHUBOCTI.

ApudmMeTnuHuN KBaAPaTHUN KOPIHb.
BnactuBocti apudpmMeTuaHOTO
KBaJIPATHOTO KOPEHSI.

PamonansH1 yncna.

IppauionansHi uncna. JiicHi yncna.

®ynkuis y = Vx, i rpadik i
BJIACTUBOCTI
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MHO>KHUKA 1] 3HaK KOPEHS,
3BUIbHEHHS BiJl IppaIlioHaIbHOCTI B
3HaMEHHUKY Jpo0y; mo0y10By rpadikis

dyHKmiit y = x2, y = Vx;

Tema 3. KBAJIPATHI PIBHSAAHHS (16 200)

Y4yeHb/y4eHUIIs:
HABOIMTH MPUKJIAJAU: KBaJAPATHUX
PIBHSIHB; KBaIpATHUX TPUUJICHIB;
hopmy.roe:

* O3HAYCHHS KBAJPATHOTO PiBHSIHHS Ta
KBaJpaTHOTO TPUWICHA; KOPEHS
KBaJIPaTHOTO PiBHSHHS,

Teopemy Biera;

3anucye: GopMyily KOpeHiB
KBaJIpaTHOTO PiBHSIHHS;, POpMYITy
PO3KJIaJJaHHs KBaIPAaTHOTO TpUYJICHA HA
JIHIAHI MHOYKHUKH

CKJIAJIa€ KBaJI[paTHE PIBHIHHS 32
YMOBOIO TEKCTOBOI 3a/1ai,

PO3B’I3y€ BIIPaBH, 1110
nependavyalOTh: 3HAXOKCHHS KOPEHIB
KBaJPAaTHUX PIBHSHB; PO3KIIAaHHS
KBaJ[paTHOTO TPUWICHA HA MHOHUKH;
3HAXO>KEHHSI KOPEHIB PIBHSIHb, 1110
3BOASTHCA /10 KBAAPATHUX; CKIAJAHHS 1
PO3B’s3yBaHHS KBaJIpAaTHUX PiBHSIHB Ta
PiBHSIHB, 11O 3BOJSATHCS 0 HUX, 5K
MaTeMaTUYHUX MOJCNICH MPUKIATHUX
3aja4y

KBanpaTHi piBHSHHS.

dopmyna KOpeHiB KBaJApaTHOTO
PIBHSIHHSL.

Teopema Biera.
KBanpaTHuii TpuunieH.

Po3knanaHHs KBaJpaTHOTO TpUYJIeHA
Ha JIHIAHI MHOXHUKH.

Po3B’s13yBaHHA piBHSIHB, SIK1
3BOJISITHCS 10 KBaIPATHUX.

KBagpartHe piBHSIHHS Ta pIBHSHHS SIKi
3BOJSATHCS 10 KBaIPATHUX, SIK
MaTeMaTU4YH1 MOJEII MPUKIATHUX
3a1ay

Po3B'si3y€ cro:keTHI 3a1a4i HA: BUKOPUCTaHHS B3a€MO3B'SI3KIB €KOHOMIYHUX
SIBUII]; BUJIM Ta PO3PaXyHKHU MOAATKIB, MJIATEXKIB; PyX; MPOIYKTUBHICTH MpaIli;
BapTICTh TOBApy; CYMICHY poOOTY; CyMillll Ta CIJIABH TOLIO

9 kJac

AJI'EBPA

(70 200, 2 200 na musicoens, pezepe — 18 200)
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OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Mi3HABAJILHOI iJILHOCTI YYHIB

3MicT HABYAJIBHOTO MaTepiaxy

Tema 1. HEPIBHOCTI (14 200)

YdeHnb/yueHuus:
HABOJMTH MPUKJIAAU: YUCIOBUX
HEPIBHOCTEH; HEPIBHOCTEH 31 3MIHHUMU;
JTHIAHUX HEPIBHOCTEH 3 OJTHIEIO
3MIHHOIO; TTOIBIHHUX HEPIBHOCTEH;
MOSICHIOE 1110 Take 00’ € JHAHHS Ta
NEPETHH YHCIOBUX MPOMIXKKIB;
(popmy.roe:

* BIJIACTUBOCTI YUCJIOBUX
HEPIBHOCTEH, BJIACTUBOCTI
HEPIBHOCTEH 31 3MIHHOIO;
O3HAYECHHS: PO3B’S3KY JIHIAHOT
HEPIBHOCTI 3 OJIHIE€I0 3MIHHOIO,
PIBHOCUJIBHUX HEPIBHOCTEH;

00IPYHTOBY€ BJIACTUBOCTI YHUCIIOBUX
HEPIBHOCTEM;

300paxye Ha KOOPJAUHATHIN MPSMIii:
00’€THaHHS Ta MEPETUH YUCIOBUX
IIPOMIXKKIB, 3aJlaHl HEPIBHOCTSIMU
YHUCJIOBI IPOMIXKKH; BUKOHYE OOCpHEHE
3aBJIaHHS,

3alMCY€ PO3B’SI3KM HEPIBHOCTEH Ta iX
CUCTEM Yy BUTJISII 00’ € THAHHS
YUCJIOBUX MTPOMIXKKIB a00 Y BUTJISIII
BIJIMOBITHUX HEPIBHOCTEH;

PO3B’SI3y€: JiHIMHI HEPIBHOCTI 3 OJTHIEIO
3MIHHOIO; CUCTEMH JIIHIMHUX
HEPIBHOCTEH 3 OJIHIEI0 3MIHHOIO

UYucnosi HepiBHOCTI. OCHOBHI
BJIACTUBOCTI YHCIIOBUX HEPIBHOCTEH.

HepiBrocrTi 31 3MinauMH. JIiHIHHI
HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO.

UucioBi MPOMIKKH.
PiBHOCHIIbHI HEPIBHOCTI.

Cucremu JHIMHUX HEPIBHOCTEH 3
OJTHIEIO 3MIHHOIO

Tema 2. KBAJIPATUUHA ®YHKIIS (20 200)

Y4eHb/y4eHUIIs:
HABOJAUTHL NMPUKJIAIAM KBAIPATUIHOI
byHKITIT;
00umc/II0€ 3HaueHHs (QYHKITIT B TOYITI
MOSICHIOE MEPETBOPEHHS rpadikis
dyukuii: f(X)—f(x)+a; f(x) —f (x+a); f(x)

BnacruBocti ¢pynkuii. Hyni ¢yHkiii,
IPOMIKKH 3HAKOCTAJIOCTI, 3pOCTaHHS 1
cnanaHHs (QyHKIIi, HallO1IbIIe Ta
HaWMeHIIe 3HaYeHHs QyHKIIII.
[leperBopenHnst rpadikiB QyHKIIIH.
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— kf (x), f (X) — — f(x); amropurm
noOy10BU rpagika KBaJIpaTUYHOT
byHKITIT;

xapakTepu3ye QyHKII0 32 ii rpadikom
PO3B’si3y€ BIIpaBH, IO

nepeadavanThb: NoOy0BY rpadika
KBaIpaTUYHOI (PYHKIIIT; pO3B’A3yBaHHS
KBaJIpaTHUX HEPIBHOCTEW; 3HAXOKCHHS
PO3B’SI3KIB CHCTEM JIBOX PIBHSHB 3
JIBOMa 3MIHHHMHU, 3 IKUX X04a O oJHe
PIBHSIHHSI IPYTOTO CTEIEHS; CKJIaJIaHHA 1
PO3B’s3yBaHHS CUCTEM PIBHSHB 3 IBOMa
3MIHHUMHU SIK MaTEMAaTUYHUX MOJIeei
MPUKIATHUX 33124

KBanpaTtnuna ¢yskuis, i rpadik i
BJIACTUBOCTI.

KBanpatHa HepiBHicTh. CucTeMa TBOX
PIBHSIHB 3 IBOMA 3MIHHUMH.

Cucrema 1BOX piBHSHB 3 IBOMA
3MIHHUMH SIK MaTeéMaTHuYHa MOJIEIb
NpUKIIAJHOI 3a1a4i

Tema 3. YACJIOBI HOCJIAOBHOCTI (10 200)

YdeHb/yueHus:

HABOJIMTH NMPUKJIAJAU: YHCIOBOI
MOCJI1IOBHOCTI; apu(PMETUYHOI Ta
r€OMETPUYHOI MPOTPECIid;
(opmy1r0€ 03HAYEHHS 1 BJIACTUBOCTI
apu(METUYHOI Ta TeOMETPUYHOT
Mporpecii;
3aIMCY€ | MOSICHIOE:

Gdopmynu: N-T0 4jeHa

apu(METHIHOI Ta TEOMETPUYIHOT

MPOTrpeciii, CyMu Mepiux N 4jaeHiB

IIUX MPOTPECIH;

eracmugocmi apupMeTUIHOI Ta

re€OMETPUYHOI MPOrpeciit
PO3B’si3y€ BIIpaBH, IO
nepeadavYaThb: 0OUMCIICHHS YICHIB
Iporpecii; 3aJaHHs IPOrpeciii 3a
MAHUMH 1X WwiIeHaMu abo
CITIBBITHOIIICHHSIMH MiXK HHMU,
OOYHMCIICHHS CYM IEpIIUX N YICHIB
apu(METUIHOI i TEOMETPUUHOT
MpoTrpeciii; BUKOPUCTaAHHS (HOPMYJT
3arajJbHUX YJICHIB 1 CyM MPOTpeciid s
3HAXOPKCHHS HEBIJJOMHUX €JIEMEHTIB
mporpecii

YucoBi ITOCIIIIOBHOCTI.

ApudmMernyHa Ta reoOMeTpUYHA
nporpecii, ix BnactuBocTi. Dopmynu
N-ro wieHa apuMEeTUIHOT Ta

Tr€OMETPUYHOI MPOTPECIH.

dopmy CyMU MEepUInMX N YJIEHIB
apu(METUIHOI Ta TeOMETPUUHOT
porpeciii
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Tema 4. OCHOBU KOMBIHATOPUKM, TEOPII UMOBIPHOCTEH TA

CTATUCTHUKM (8 200)

YyeHb/y4eHHIA:
HABOJAUTH NMPUKJIAIM: BUIAIKOBUX

MOJiH, TOTaHHS CTATUCTUYHMX JAHUX Y

BUTJISII TaOIUIb, AiarpaM, rpadikis,
3aCTOCYBaHHS MPaBUJI KOMOIHATOPUKH
MOSICHIOE, 1[0 TAKe: 4acTOTa
BUITQ/IKOBOI TTO11, HMOBIPHICTh
BUIAIKOBOI MOIIT

3HAXO0AUTh, BiI0OUPAE i BIOPSAIKOBYE
1H(pOpMaIiIO 3 TOCTYIHUX JHKEPET

PO3B’sI3y€ 3aa4i, 10 NepeadavYaroTh:

BUKOPUCTAaHHSA KOMOIHATOPHUX MPaBUII
CyMH Ta JOOYTKY; 3HAXOKECHHSI
HMOBIPHOCTI BUIIaJIKOBOT TOI11;
O0YMCIIEHHS YaCTOTH BUIAJKOBOI MOIi;

IMoJaHHA CTATUCTUYHUX OJAHUX Y BI/II‘J'IHIIi

TabNuIlb, iarpam, rpadikiB

OcHOBHI ITpaBuJIa KOMOIHATOPUKH.

YacToTa Ta IMOBIPHICTH BUITaIKOBOT
o/aii.

[TouaTkoOBI1 BiJIOMOCTI ITPO CTATUCTHUKY.

CriocoOu mogaHHs JaHUX Ta iX
00poOKHU

Po3B’s13y€ cro:KeTHi 3a/1a4i HA: pO3paxyHOK Ta aHaji3 (piHAHCOBOI CIIPOMOKHOCTI
POAMHU; PO3pPaXyHOK O0OCATY CIIAYCHUX TOATKIB; IPUHUHATTS PIillIcHh CTOCOBHO
0COOMCTHX Ta KOJICKTUBHUX (p1IHAHCOBHUX IMUTAHb TOIIO

7 Kjaac

I'EOMETPIA

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

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJIbHOI JiSIJIbHOCTI Y4YHIiB

3MiCT HABYAJIBHOI0 MaTepiaxy

Tema 1. EJEMEHTAPHI TEOMETPUYHI ®IT'YPH TA iX

BJIACTUBOCTI (8 200)

YdeHb/yueHUs:
HABOJUTH MPUKJIATU TCOMETPUIHUX
¢iryp, ykazaHux y 3MICTI;
MOSICHIOE, 110 TaKe: TOUKa, IpsmMa,
HaJIe)KaTH, JCKATH MK, BIIPI30K,
IPOMIHb, KYT, JOBXKHHA BIAPI3Ka,
rpaaycHa Mipa KyTa, piBHI BIAPI3KH,

["'eometpuyHi ¢irypu.

Touka, npsiMa, BiZIpi30K, TPOMiHb, KYT.
Ix BmactuBoCT!I.
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piBHI KyTH, OiCEKTpHCa KyTa, BiICTaHb
MK TOYKaMU,

(opmyJII0€: BIaCTUBOCTI: PO3MIMIEHHS
TOYOK Ha MPsMIi; BUMIPIOBAHHSA U
BIJIKJIa/IaHHS B1IPI3KiB 1 KYTIB,
kiaacugikye Kytu (TocTpi, IpsMi, TyI,
PO3TOPHYTI);

BHUMIPIOE TA 00YMCJIIOE: IOBXKUHY
BiJIpi3Ka, TPayCHY Mipy KyTa,
BUKOPHCTOBYIOYH BJIACTHBOCTI 1X
BUMIPIOBaHHS;

300paxye€ | 3HAXOAUTH HA MAJIIOHKAX
reoMeTpuyHi (Irypu, BKa3aHl y 3MICTI
3aCTOCOBY€ BUBUCHI O3HAYEHHS 1
BJIACTHBOCTI JI0 PO3B’A3yBaHHS 3a/1a4

BumiproBaHHs BiIpi3KiB 1 KyTiB.
bicexTpuca kyra.

Biacrans Mix 1BOMA TOYKaAMH

Tema 2. BBA€EMHE PO3MIIIEHHS TPSAMUX HA IIVIOIUHI (12 200)

Y4yeHb/y4eHUls:

HABOJUTH MPUKJIAAU FCOMETPUIHUX
¢iryp, ykazaHux y 3MICTI
CHiBBiTHOCUTB 3 00'€KTaMU
HaBKOJIMIITHLOT JIMCHOCTI: CYMIXKHI Ta
BEPTUKAJIbHI KYTH, TapaJieNbHI Ta
NEePHeHANKYIIAPHI TIPsIMI;

MOSICHIOE:

10 Take Teopema, 03HAYCHHS, 03HAKa,
HACJ1I0K, yMOBa 1 BUMOTa TEOPEMH,
npsiMe 1 o0epHeHe TBEPIKEHHS,
JIOBEJICHHS TEOPEMH;

CYTh JOBEJICHHS BiJl CYITPOTUBHOTO;
bopmyroe:

O3HAYeHHs: CYMIKHUX 1
BEPTUKAJIILHUX KYTiB, ApAJICIbHUX 1
NEPHEHANKYIIPHUAX TPIMUX,
NEPIEHANKYJIAPA, BIICTAH] BiJl TOYKH J10
IIPAMOI;

811aCMUBOCMI: CYMIXHUX 1
BEPTUKAJIbHUX KYTIB; MapajiesbHUX 1
NEPICHANKYJIIPHUAX TPSIMHUX, KYTIB,
YTBOPEHUX MPH MEPETHHI MapaeTbHIX
NPSIMUX CIYHOIO;

CyMIXHI Ta BEpTUKaJIbHI KYTH, 1X
BJIACTUBOCTI.

[lapanenbHi Ta NEpHIEHANKYIISAPHI
mpsiMi, X BJIACTUBOCTI.

[lepnenaukynsip. Bincranb Bijg TOUKH
1o npsimMoi. KyT Mix 1BOMa npssMUMH,
110 TTePETUHAIOTHCS.

KyTu, yTBOpeH1 pu nepeTrHi JBOX
npsAMUX ciuHOr0. O3HaKu
napajiebHOCTI NPSIMHUX.

BnacTtuBOCTI KyTiB, yTBOPEHUX IIPU
NEePEeTHHI NapajeIbHUX MPIMUX
CI4YHOIO
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O3HaKU TIAPANETHLHOCTI TMPSIMUX
BHUMIPIO€E Ta 004N CJIIOE BiJICTaHb BiJl
TOYKHU 10 OPSAMOI;
300pa’ye Ta 3HAXOAUTH HA
MAaJIIOHKAX: TTapajeibHl i
NepHeHIUKYJISIPHI TpsIMI;
NePHEHIUKYJIAp; KyTH, YTBOPEHI NMpU
MEePETHHI IBOX MPSAMHUX CIYHOIO;
00IPYHTOBYE TIapaJICIIBbHICTB 1
NepPHEHIUKYIAPHICTh TPSIMUX;
JAOBOJAUTH: BJIACTUBOCTI CYMIKHUX 1
BEPTUKAIIBHUX KYTiB; IMapajieIbHIX
MPSAMUX; TIEPIICHIUKYIISIPHUX TPSIMHUX;
3aCTOCOBY€ BUBUCHI O3HAYEHHS 1
BJIACTHUBOCTI JI0 PO3B’sI3yBaHHS 33124

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

Y4yeHb/y4eHUls:

HABOJAUTH MPUKJIAIN: TEOMETPUUHUX
¢biryp, ykazaHUX y 3MICTI; PIBHUX
biryp;
MOSICHIOE, 1110 TaKe PiBHI Pirypw;
dbopmyroe:
* 03HAYeHHs. 30BHIIIHBOTO KyTa
TPUKYTHUKA; PI3HUX BUJIIB TPUKYTHUKIB;
OiCeKTpUCH, BUCOTH, MEJIIaHU
TPUKYTHHUKA,

enacmugocmi: pIBHOOEIPEHOTO 1
IPSIMOKYTHOTO TPUKYTHHKIB;
O3HAKU: PIBHOCTI TPUKYTHHUKIB,
PIBHOOEAPEHOTO TPUKYTHHUKA;
KJIacu(pikye TPUKYTHHUKY 32
CTOPOHAMH 1 32 KyTaMHu;
300paKy€ Ta 3HAXOAUTH HA
MAJIIOHKAX: PIBHOCTOPOHHI,
PIBHOOEIPEHI, MPSIMOKYTHI TPUKYTHUKHU
Ta IX €JEeMEHTHU; 30BHIIIHIN KyT
TPUKYTHUKA; PIBHI TPUKYTHUKH;
00IPYHTOBY€: HAJIC)KHICTh TPUKYTHHUKA
710 TIEBHOTO BUJLY; PIBHICTD
TPUKYTHHUKIB,

TpukyTHUK 1 Hioro eneMeHTH. Bucora,
OicexTpuca 1 Me/iaHa TPUKYTHHUKA.

PiBHicTh TeoMeTpuunHmX Diryp. O3HaKu
PIBHOCTI TPUKYTHHKIB.

Bunu TpuKyTHUKIB.

PiBHOOEIpEHMIT TPUKYTHUK, HOTO
BJIACTUBOCTI Ta O3HAKHU.

HepiBHICTh TPUKYyTHUKA.
Cyma KyTiB TPUKYTHHKA.

30BHIILIHIN KyT TPUKYTHUKA Ta HOTO
BJIACTUBOCTI.

BnacTuBOCTI MPSIMOKYTHUX
TPUKYTHHKIB




JAOBOAUTH: BJIACTUBOCTI i O3HAKH
PIBHOOEIPEHOTO TPUKYTHHUKA;
BJIACTHUBICTH KYTiB TPUKYTHHKA,
BJIACTUBICTH 30BHINTHLOTO KyTa
TPUKYTHHUKA;

3aCTOCOBY€ BUBUCHI O3HAUCHHS 1
BJIACTUBOCTI /IO pO3B’s3yBaHHSA 3a/1a4
PAaKTHYHOTO 3MICTY

Tema 4. KOJIO I KPYT (8 200)

Y4yeHb/y4eHUls:
HABOJUTH MPUKJIATU FCOMETPUIHUX
¢iryp, ykazaHux y 3MiCTi;
(popmy.roe:

O3HA4eHHs. KOJla, Kpyra, ix
€JIEMEHTIB; JOTUYHOI J0 KOJa;
CEPEMHHOIO NEPIEHANKYJIIAPA 10
BIJIPi3Ka; KOJIa, OIIMCAHOI'0 HABKOJIO
TPUKYTHHUKA, 1 KOJIa, BIUCAHOTO B
TPUKYTHUK;

61aCcmMu80Cmi: CEPEIUHHOTO
NEepHeHANKYJIApa 10 BiAPI3Ka;
OICEeKTpPHUCH KyTa; JOTUYHOI JI0 KOJIa;
JiaMeTpa 1 XOpiu KoJjia; CepeIMHHUX
NEPHEHANKYIIAPIB 10 CTOPIH
TPUKYTHHUKA; O1CEKTPUC KYTIB
TPUKYTHUKA;
300paxye€ Ta 3HAXOAUTH HA
MAJIFOHKAX: KOJIO Ta HOTO €JIEMEHTH;
JOTHYHY J10 KOJa; KOJIO, BIUCAHE B
TPUKYTHHUK; KOJIO, OTMCAHE HABKOJIO
TPUKYTHHUKA;

BUKOHY€ LIUPKYJIEM 1 JTIHIHKOIO 3a/au4l
Ha o0y/1I0BY BKa3aHi y 3MICTi;
3aCTOCOBY€ BUBUCHI O3HAYECHHS 1
BJIACTUBOCTI /10 PO3B’sI3yBaHHs 3ajad,
30KpeMa MPaKTUYHOTO 3MICTY

Komno. Kpyr.
JloTnuHa 1m0 KoJa Ta ii BIIACTHUBICT.

OcHoBHI 3aj1a41 Ha MMOOY/IOBY:

- 1oOy0Ba TPUKYTHHUKA 32 TPhOMa
CTOPOHAMU;

- moOyAo0Ba KyTa, 110 JIOPIBHIOE
TAHOMY;

- 1mo0yaoBa OICEKTPUCH JAAHOTO KYTa;

- TOJUI JAHOTO BiJIpi3Ka HABIILI;

- 1mo0yaoBa mpsMoi,
MEPIIEHAUKYJIAPHOI A0 TaHOI.

Koo, onrcane HaBKOJIO TPUKYTHHKA.

Koo, Bniucane B TpUKyTHUK

Po3B’s13y€ 3a/1a4i NPpaKTHYHOI0 3MiCTYy HA: 3HAXO/KCHHS B1JICTaHI1 10
HEJOCTYITHOI TOYKH; BCTAHOBJIEHHS PIBHOBIIJIAJICHOCTI 00’ €KTIB HA TOBEPXHI
3emili; BAKOPUCTAHHS KOPCTKOCTI TPUKYTHUKA B OYJIIBHUIITBI TOILO




8-i ki1ac

I'EOMETPIA

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

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Mi3HABAJIbHOI XiSIJIbHOCTI Y4YHIB

3MicT HABYAJIBHOI0 MaTepiaxy

Tema 1. YHOTUPUKYTHUKMH (22 200)

Ydyennb/yyeHuus:
HABOJWTH NPHUKJIAAUA FEOMETPUIHUX
¢iryp, yKkazaHux y 3MICTI;
MOSICHIOE, 1110 TaKe: YOTUPUKYTHUK;
OIIYKJIMH 1 HEONYKJIUN YOTUPUKYTHUK;
€JIEMEHTH YOTUPHUKYTHHKA,;

dbopmyroe:

O3HAYEHHS | B1ACTNUBOCTI
BKa3aHUX Yy 3MICTI
YOTUPUKYTHUKIB; HEHTPAIbHUX 1
BIIMCAHMUX KYTIB; BIMCAHOIO 1
OIKCAaHOTO YOTHPUKYTHHKIB;
CepelIHbOI JIHIT TPUKYTHHKA 1
Tpaneuii;

O3HaKU TIapayenorpama;
BITMCAHOTO 1 OMMCAHOTO
YOTUPUKYTHHUKIB;

meopemy: Daneca; npo cymy
KyTiB YOTUPUKYTHUKA,;

KJIacu(piky€e YOTUPUKYTHUKUY;
300paKy€ Ta 3HAXOAUTH HA
MAJIIOHKAX YOTUPUKYTHUKH Pi3HUX
BU/IIB Ta 1X €JIEMEHTH,
00IPYHTOBY€ HAJICKHICTD
YOTUPHUKYTHHKA JI0 TIEBHOTO BUY;

YotupukyTHUK, oro eremeHTH. Cyma
KyTIB YHOTUPUKYTHHKA. [lapanenorpam,
HOT0 BJACTUBOCTI i O3HAKHU.

[IpsimokyTHUK, poMO, KBapaT Ta iX
BIacTUBOCTI. Tpareris.

Brnucani Ta nentpanpHi KyTH. Brincani
Ta OTMHMCaH1 YOTUPUKYTHUKHU.

Teopema @aneca. Cepenns niHis
TPUKYTHUKA, ii BIACTUBOCTI.

Cepenns niHis Tparneuii, ii BJIaCTUBOCTI
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JAOBOAUTH: BIACTUBOCTI i O3HAKH
napaJiesiorpama; BIacCTUBOCTI
NpSMOKYTHHKA, poMOa, KBajipaTa,
3aCTOCOBY€ BUBUYCHI O3HAYCHHS 1
BJIACTUBOCTI /10 PO3B’sI3yBaHHs 3ajad,
30KpeMa MPaKTUYHOTO 3MICTY

Tema 2. MOAIBHICTDb TPUKYTHMHMKIB (10 200)

Y4eHb/yueHuns:
HABOJMTH MPUKJIAJAU TTOTIOHNX
TPUKYTHHUKIB,
MOSICHIOE 3B’SI30K MIXK PIBHICTIO 1
10/11I0HICTIO TEOMETPUYHUX DITYP;
(popmy.roe:
© meopemy: PO MeJi1aHu
TPUKYTHHUKA; PO BIACTUBICTH
OICEeKTPUCH TPUKYTHHUKA;
03Ha4eHHs OJIIOHUX TPUKYTHUKIB;
03HaKu NMOA10HOCTI TPUKYTHHKIB;
y3aeanvreny meopemy daneca;
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX MMOA10H]1 TPUKYTHUKH,

00IPYHTOBYE T0/1I0HICTh TPUKYTHUKIB;
3aCTOCOBY€ BUBUCHI O3HAYCHHS U
BJIACTUBOCTI JIO PO3B’SI3yBaHHS 3a/1a4,
30KpeMa IIPU 3HAXO[KEHHI BiJCTaHEH
Ha MICIIEBOCTI

VY3araneHena teopema daineca.
[ToniOHI TPUKYTHUKH.
O3Haku 10/1I0HOCTI TPUKYTHHKIB.

BnactuBicth Megianu Ta O1CEKTPHUCH
TPUKYTHHUKA

Tema 3. PO3B’SI3YBAHHS MPSIMOKYTHHUX TPUKYTHHUKIB (14 200)

Y4eHb/yueHuns:

HABOJAUTH MPUKJIAIM TCOMETPUIHHUX
¢biryp Ta CiBBIAHOIICHB, YKa3aHUX Y
3MICTI;
MOSICHIOE: 1110 Take IMoxXuijia Ta il
MPOEKIIIS; III0 O3HAYAE «PO3B’A3aTH
MPSMOKYTHHUUM TPUKYTHUKY;
hopmy.roe:

eracmusocmi NEPICHAUKYIIAPA 1

MMOXMJIOT;

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

Teopema ITiaropa.

[lepnenaukysp 1 moxuna, ix
BJIACTUBOCTI.

CriBBiTHONIICHHS M)XK CTOPOHAMH 1
KyTaMU TIPSIMOKYTHOTO TPUKYTHHKA.
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O3Ha4eHHs CAHYCa, KOCHUHYCA,
TaHTE€HCa TOCTPOTo KyTa
MPSIMOKYTHOTO TPUKYTHHUKA;
meopemy Ilidaropa;
CNiBBIOHOUEeHHS M1’)K CTOPOHAMH 1
KyTaMU MIPSIMOKYTHOTO
TPUKYTHUKA;
3HAXOJAUTH HA MAJIOHKAX CTOPOHU
NPSIMOKYTHOTO TPUKYTHHKA,
BIJTHOIICHHS SIKUX JIOPIBHIOE CUHYCY,
KOCHHYCY, TAHT'€HCY BKa3aHOI'O
TOCTPOro KyTa,
004MCJII0€ 3HAUCHHS CUHYCA,
KOCHHYCa, TaHTeHca i KyTiB 30°, 45°,
60°;
poBoauTh TeopeMy llidaropa;
PO3B’SI3y€ NMPSMOKYTHI TPUKYTHUKU
3aCTOCOBY€ BUBUYCHI O3HAYEHHS 1
BJIACTUBOCTI /10 pO3B’sI3yBaHHs 3a]1a4,
30KpeMa MPaKTUYHOTO 3MICTY

3Ha4YEHHS CHHYCa, KOCUHYyCAa, TAHT€HCa
JESKNX KYTIB.

Po3B’s13yBaHHs IPSIMOKYTHUX
TPUKYTHHKIB

Tema 4. MHOTI'OKYTHUMKM. IJIOIII MHOI'OKYTHUKIB

(12 200)

Y4yeHb/y4eHUIIs:
HABOJAUTH MPUKJIAIM TCOMETPUUHHUX
¢iryp, yKkazaHux y 3MICTI;
MOSICHIOE, 1110 TaKe: MHOTOKYTHHUK Ta
HOro eJIeMEeHTH; TJI01a MHOTOKYTHUKA;
MHOTOKYTHUK, BITUCAHUM Y KOJIO Ta
OTNMCAHUN HABKOJIO KOJIA;
bopmyroe:

* 03Ha4eHHs: MHOTOKYTHUKA,
BIIMCAHOTO Y KOJIO; MHOTOKYTHHKA,
OMMCAHOTO HABKOJIO KOJIA;
meopemy: PO TIIOULY
NpSIMOKYTHHKA, Mapajeaorpama,
TPUKYTHUKA, Tpamerlii;

3aMuCy€ Ta NOsICHIOE (POPMYJIH IO
reOMETpUYHUX (PIryp, yKazaHuX y
3MICTI;

MHOrOKyTHUK Ta MOTO €JIEMEHTH.

MHOTOKYTHUK, BOUCaHUH Y KOJIO, 1
MHOT'OKYTHUK, OITHCAHUN HAaBKOJIO
KOJIa.

[ToHATTS TIOMI MHOTOKYTHHKA.
[Tnomi mpssAMOKyTHUKA,

napajieiorpama, pomoa, TPUKyTHHUKA,
Tpanenii
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300paKy€ Ta 3HAXOAUTH HA
MAJIIOHKAX: MHOTOKYTHHUK 1 HOTO
€JIEMEHTH; MHOTOKYTHHK, BIIUCAHUN Y
KOJIO; MHOT'OKYTHUK, OITUCAHUI
HaBKOJIO KOJIa;

CHiBBiAHOCHUTH 3 00'eKTaMU
HABKOJIMIITHLOT A1MCHOCTI BKa3aH1 y
3MicTi pirypu;

00YHCII0€ TUTOII BKA3aHUX Y 3MICTI
diryp;

3aCTOCOBY€ BUBUCHI O3HAUCHHS,
BJIACTUBOCTI Ta (POPMYIIH 10
pO3B’sI3yBaHHS 3a7a4, 30KpeMa
3HAXOKCHHS IO PeATbHUX 00’ €KTIB;
PoO3B’si3y€ 3aja4i HA: pO30OUTTS
MHOTOKYTHHKA Ha PIBHOBEJIUKI;
JOCJIJIPKEHHSI PIBHOCKJIAJEHOCTI]
MHOTOKYTHHKIB TOIIIO

Po3B’si3y€ 3a1a4i NpaKTUYHOIO 3MiCTy HAa: BUSHAYCHHS BiJACTaHI 10
HEJIOCTYIIHO1 TOYKH; BUCOTHU MPEIMETA; 3HAXOKEHHS KYTIB (KyTa MiaiomMy
JIOpPOTH, BIAKOCY, KyTa, M1J SKUM BUJHO AESIKUN MPEAMET) TOLIO

9-i1 Kiac

I'EOMETPIA

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

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
NMi3HABAJILHOI AiSIbHOCTI YYHIB

3MiCT HABYAJIBHOT0 MaTepiaxy

Tema 1. KOOPJAUHATHU HA IJIOLLMHI (8 200)

Y4eHb/y4eHUIIs:
HABOJAUTH MPUKJIAIM CITIBBITHOIIEHbD,
YKa3aHUX Y 3MICTI;
MOSICHIOE:
10 TaKe CUHYC, KOCUHYC, TAHT€HC
kyTiB BiJ 0° 10 180°; piBHSHHS
dirypm;

CuHyc, KOCUHYC, TaHT'€HC KyTiB Bi1 0°
1o 180°.
ToToXHOCTI:

sin (180° — o) = sin

cos (180° — a) =— cos a.

Koopaunartu cepenvnu Biapizka.
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SAK MOJCHA 3a0amu Ha KOOPJHHATHIN
TJIOIIMHI: TIPSIMY; KOJIO;
(opmyr0€e TeopeMu mpo:
BIJICTAaHb MK JIBOMAa TOYKAMH;
KOOPJAMHATH CEPEANHU BIJIPI3Ka;
3alHUCY€ TA MOSICHIOE:
© ¢hopmyu KOOPAUHAT CePEIUHN

BiJIpi3Ka, BIACTaH1 MIXK JIBOMa

TOYKAMU;

PI6HAHHA KOJIA, IIPAMOI,
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX T€OMETPUUHY PITYpy
(npsimy, K0J10) 32 ii pIBHSIHHSAM y
3a/1aH1i cCUCTEeM1 KOOpIUHAT,
00YHCJIIOE:

KOOPAWHATH CePEAUHU BIIPI3Ka;

BIJICTAaHb MK JBOMAa TOYKAMHU,

3aIaHUX CBOIMU KOOPJWHATAMH,

AOBOJUTH TEOPEMY MPO: BIJICTAHb MIXK
JIBOMAa TOYKaMH; KOOPJAWHATH CEPEANHU
BIJIPI3KA;
3aCTOCOBY€ BUBUYEHI (hopMynu i
PIBHSIHHS (QIryp A0 PO3B’SI3yBaHHS
3a7a4

Bigcranp M IBOMA TOUYKaAMHU 13
3aIaHUMH KOOpANHATAMHU.

PiBHsHHS KOJ1a 1 TPSAMOT

Tema 2. BEKTOPH HA IIJIOLIAHI (12 200)

Y4yeHb/y4eHUIIs:

HABOJUTDH MPUKJIAIM: PIBHUX,
MPOTUIIEKHUX, KOJIIHEAPHUX BEKTOPIB,;
MOSICHIOE:

W0 maxe: BEKTOP; MOYJIb 1
HampsSM BEKTOPA; OJMHHUYHUN
BEKTOP; HYJIb-BEKTOP; KOJIIHEApH1
BEKTOPH; MIPOTUJICIKHI BEKTOPH,
KOOpJMHATH BEKTOPa; cyma i
PI3HHIIS BEKTOPIB; JOOYTOK BEKTOPa
Ha YUCJIO;

SK 3a0amu BEKTOP;

5K 8iOKIacmuy BEKTOP BiJ 3a71aHOT
TOYKH;

Bekrop. Moaynb 1 HapsiM BEKTOpA.
PiBHICTH BEKTOpIB.

Koopaunartu Bekropa. JlogaBanus 1
BiJIHIMaHHSI BEKTOPIB. MHOXKEHHS
BekTOopa Ha uncio. KonineapHi
BekTOpH. CKAISIpHUI T100yTOK
BEKTOPIB
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3a AKUMU NPABULAMU 3HAXOOAMD
CyMy BEKTOpIiB; T0OYTOK BEKTOpa
Ha YUCJIO;
dhopmy.roe:
03HAueHHs: PIBHUX BEKTOPIB;
CKQJISIPHOTO JIOOYTKY BEKTOPIB;
gracmugocmi. M HaJl
BEKTOpaMH;
300paxye€ i 3HAXOAUTH HA MAJIIOHKAX:
BEKTOP; BEKTOP, PiBHUM a00
IPOTUIICKHUM TaHOMY, KOJIIHEapHUH 13
JaHUM, y T. 9. 32 HOTO KOOPAUHATAMU;
BEKTOP, 1110 AOPIBHIOE CyM1 (Pi3HULII)
BEKTOpIB, TOOYTKY BEKTOpa Ha YHCIIO;
004HuCITIOE:
KOOPJIMHATH BEKTOPa, CyMH
(p13HUL1) BEKTOPIB, JOOYTKY
BEKTOpa Ha YUCJIO;
JOBXXHHY BEKTOpa, KyT MK JIBOMa
BEKTOpaMH;
O0OIPYHTOBYE: PIBHICTH, KOJIIHEAPHICTh
BEKTODIB,;
3aCTOCOBY€E BUBUCHI O3HAUYCHHS 1
BJIACTUBOCTI JI0 PO3B’SI3yBaHHS 33124

Tema 3. PO3B’SI3YBAHHS TPUKYTHHMKIB (10 200)

YyeHb/ydeHUUs:

MOSICHIOE, 1110 O3HAYa€ «pPO3B’s3aTu
TPUKYTHHKY,

dopmy.roe TEOpEMY: KOCHHYCIB;
CUHYCIB,

3amucy€e Ta MOSICHIE (GOpPMYIH TUTOIII
TpukyTHuka (I'epona; 3a  nBOMa
CTOPOHAMH 1 KyTOM MI>K HUMH);
300paxye Ta 3HAXOAUTHh HA MAJIOHKAX
CJIEMEHTH TPUKYTHUKA, HEOOXITHI IS
00YHCIIEHHS HOT0 HEBIJOMUX E€JIEMEHTIB;
004YMCJII0€: TOBXUHHA HEBIIOMUX CTOPIH
Ta TpaayCHI MIPU HEBIJOMHX KYTiB
TPUKYTHUKA; TUTOII TPUKYTHUKIB;

TeopeMu KOCHHYCIB 1 CHHYCIB.

dopMynH JIJ1s1 3HAXOKEHHS TIIOIIII
TPUKYTHHUKA
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3aCTOCOBY€ BUBUCHI (popmynn i
BJIACTHBOCTI J0 PO3B’A3yBaHHS 3a/1a4

Tema 4. IPABUJIBHI MHOTI'OKYTHHUKU. TOBKUHA KOJIA. IIJVIOIIIA

KPYT'A (10 200)

YdeHnb/yueHuus:
HABOJMTH MPUKJIAAUA FTCOMETPUUHUX
biryp, ykazaHux y 3MiCTi;
MOSICHIOE, 1110 TaKe: JIyra KoJja;
JOBXXHMHA KOJIa; IJI0IA KPyTa;
paBUILHUN MHOTOKYTHUK (TPUKYTHHK,
YOTUPUKYTHUK, IIECTUKYTHUK ),
BIIMCAHMI Y KOJIO Ta ONMCAaHUI HABKOJIO
KOJIa,
CHiBBIAHOCUTBD 3 00'€KTaMU
HABKOJIMIIHBOT AIMCHOCTI BKa3aHi y
3MICTI QIrypu;
00umMcII0€E: pajiyc Kojia 32 CTOPOHOIO
BIIMCAHOTO B HHOT'O MPABUIILHOTO
MHOTOKYTHUKA (TPUKYTHHUKA,
YOTUPUKYTHHUKA, IIECTUKYTHUKA) 1
HABITaKH; PaJIlyCc KOJa 32 CTOPOHOIO
OIHCAaHOT0 HABKOJIO HHOTO
PaBUJILHOTO MHOTOKYTHHKA
(TpUKYTHUKA, YOTUPUKYTHHKA,
HIECTUKYTHUKA) 1 HABMAKU; JOBXKHHU
KOJIa 1 TyTH KOJIa; TUIOIII Kpyra, CEKTopa
Oyaye; mpaBUILHUN TPUKYTHUK,
YOTUPUKYTHUK, NECTUKYTHUK;
3aCTOCOBY€ BUBUCHI O3HAUCHHS,
BJIACTUBOCTI Ta GOPMYJIH J10
pO3B’sI3yBaHHS 3a7a4

[IpaBuiIbHUN MHOTOKYTHUK, HOTO
BU/IU Ta BIACTHUBOCTI.

[IpaBuiIbHUI MHOTOKYTHUK, BIUCAHUMN
y KOJIO Ta OIIUCAaHUK HABKOJIO KOJIa.

JloBxkuHa KoJa. J{oBXKWHA Iyry KOJIa.

[noma kpyra Ta HOro 4acTuH

Tema 5. TEOMETPUYHI NEPEMIIIEHHS (6 200)

YdeHnb/yyeHuus:
HABOIMTH NPUKJIAAU: " QIryp Ta iX
0o0pa3iB NpU r€eOMETPUUHUX
NEepeMIICHHX, YKa3aHUX Y 3MICTI;
¢biryp, sSKi MarOTh IIEHTP CUMETPIi, BiCh
CUMETDIi; piBHUX Qiryp;
MOSICHIOE, 1110 TAKE: MEePEMIIIECHHS
(pyx); 0bpa3 ¢irypu npu

[Tepemimenns (pyx) Ta Horo
BJIACTUBOCTI.

CumeTpist BIIHOCHO TOYKH 1 MPSMOI,
MIOBOPOT, MapaseibHe MePEHECCHHS.

PiBHicTb (iryp
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reOMEeTpUYHOMY NIepeMillieHHi; pirypa,
CUMETPHUYHA JIaHIH BITHOCHO TOYKU
(mpsiMo1); cUMETPist BIAHOCHO TOYKH
(npsimMoi); mapanesibHe EPEHECEHHS;
MOBOPOT; PIBHICTH Piryp;
dbopmymroe:
© 03Ha4eHHs. PIBHUX QIryp;
eracmueocmi: IEPEeMIiIlICHHS;
CHUMETpIi BITHOCHO TOYKH (TIPSIMOT);
napajieTbHOTO TIEPEHECEHHS;
OBOPOTY;
300paxye€ i 3HAXOAUTh HA MATFOHKAX
¢irypu, B sIKi IepexXoadTh J1aHl pirypu
IIPH PI3HUX BUAAX NEPEMIIICHD;
O0OIPYHTOBY€E: CHMETPUYHICTD JBOX
(iryp BITHOCHO TOYKH (TIPSIMOT);
HasBHICTh y (pirypu nenrtpa (oci)
CUMETPIi; piBHICT Diryp i3
3aCTOCYBAHHSM IE€PEMIILIEHB;
3aCTOCOBY€ BUBUYCHI O3HAYEHHS U
BJIACTHUBOCTI /10 pO3B’sI3yBaHHs 3a]1a4

Po3B’s13y€ 3a1aui HA: 3HAXO/KCHHS HEBIJJOMUX €JIEMEHTIB peajbHUX 00’ €KTIB;
3HAXOJI>KEHHS TUJIOM PeabHUX 00’ €KTIB, MOKPUTTSI TUIOIIUHY MPABUILHUMHU
MHOTOKYTHUKaMH TOIIO

40




