HABYAJIBHA ITPOTPAMA
3 MATEMATHUKU
(AJITEBPA T TTIOYATKU AHAJII3Y TA TEOMETPIA)
s yaHiB 10-11 kmaciB 3aratbHOOCBITHIX HABYATBHUX 3aKJIa/liB
PiBens crangapty

[NOACHIOBAJIBHA 3AITMCKA

Mema 6a3060i 3aeanvHoi cepedHboi ocgimu: PO3BUTOK OCOOUCTOCTI, SKa IMOEIHYE B €001
TBOPYHMIA TOTEHINa] 1O HaBYaHHS, IHINIATUBHICTH 1O CAMOPO3BUTKY Ta CAMOHABYAaHHSI B CyYaCHHUX
yMOBaX, 3JAaTHOCTI INEHTU(]IKyBaTH cebe SK BaXJMBY 1 BIANOBIAAJIbHY CKJIQJ0BY YKPaiHCHKOTO
CyCHUIbCTBA, KA TOTOBa 3MIHIOBaTH 1 BIJACTOIOBATH HAIlIOHANbHI I[IHHOCTI YKPAiHCHKOTO Hapomy.
BaxnuBUM YMHHHUKOM pPO3BUTKY TaKoi OCOOMCTOCTI € (OpMyBaHHS B Y4YHIB yMiHb 3aCTOCOBYBAaTH
HaOyTl 3HaHHS y peaJbHUX JKUTTEBUX CHUTYallIdX, M 4Yac pO3B'A3aHHS NPAKTUYHUX 3aBJIaHb Ta
3/1aTHOCT1 BU3HAYaTH 1 0OTPYHTOBYBATH BJIACHY KUTTEBY MO3UILLIIO.

[IpoBinHuM 3ac000M peaizallii BKa3aHOI METH € 3alpOBa/KEHHS KOMIIETEHTHICHOTO MITXOIy
Yy HaBYAJIHHO-BUXOBHHH TPOIEC 3aralbHOOCBITHBOT WIKOJHM MNUISIXOM (OPMYBaHHS NpPEIMETHUX 1
KITIOYOBUX KOMIIETEHTHOCTEH.

B ocHoBy moOynoBu 3MicTy Ta oprasizailii Hpolecy HaBYaHHS MaTeMaTHKU IOKJIaJEHO
KOMnemenmHicHuti nioxio, BIAMOBIIHO 10 SKOrO KIHIEBUM pE3y/lIbTaTOM HaBYaHHA NpeaMeTa €
chopMOBaH1 MEBHI KOMIETEHTHOCTI, SIKI CIPUATUMYTh 3JaTHOCTI Y4HS 3aCTOCOBYBAaTH CBOi 3HaHHS B
peanbHUX KUTTEBUX CUTYaIlAX, HECTH BIAMOBIAAIBHICTH 3a CBO1 Jii, OpaTy MOBHOIIHHY Y4acTh B JKHUTTI
CYCITUIbCTBA.

Jlnst yemimHOi y4acTi B Cyd4acHOMY CYCHUIBHOMY JKHTTI OCOOHMCTICTh IOBHHHA BOJIOJITH
NEBHUMHM NPUHOMAMU MaTeMaTH4YHOI ALUIBHOCTI Ta HaBMYKAaMHU iX 3aCTOCYBaHb JI0 PO3B’A3yBaHHS
MpakTUYHUX 3a7ad. [leBHOT mMaTeMaTHYHOI MIATOTOBKM 1 TOTOBHOCTI ii 3aCTOCOBYBaTH BHMAarae i
BUBYEHHs 0araTbOX HaBYAJbHHUX MPEAMETIB 3arajJbHOOCBITHBOI LIKOJIM. 3HA4YH1 BUMOTH JJO BOJIOJIHHS
MaTeMaTUKOK y pO3B’s3yBaHHI NPAKTHUYHMX 3aJad CTaBJISATh CYYaCHUM PHUHOK Ipali, OTPUMAHHS
SKICHOT MpoeciiHOi OCBITH, MPOJOBKEHHS OCBITH Ha HACTYIMHHUX eTamaxX. ToMy OJHUM i3 TOJOBHHX
3aBJlaHb IBOIO KypCy € 3a0e3leYeHHs YMOB Ul JIOCATHEHHS KOXHHUM YYHEM MPAKTUYHOI
KOMIIETEHTHOCTI.

Ilpakmuuna komnemenmmuicms nependoayae, 10 BUIYCKHHUK 3arajlbHOOCBITHHOIO HABYAIbHOTO
3aKiany:

«BMi€ OynyBaTH 1 JOCHLDKYBAaTH HAWOPOCTIII MaTeMaTHYHI MOJENi pealbHUX OO0 €KTiB,
MPOIICCIB 1 SABWII, 3a/1a4, MMOB’S3aHUX 13 HUMH, 3a JIOMIOMOTOI0 MaTEMaTHYHUX 00 €KTIB, BIIMOBITHUX
MaTeMaTUYHUX 3a]a4;

* BMi€ OBOJIOJIIBATH HEOOXIIHOIO OMNEpaTUBHOIO iHGOpPMALIEI0 Al PO3YMIHHS IMOCTAHOBKHU
MaTeMaTU4HOI 3ahadyi, 11 XapakTepy ¥ 0cCOOIMBOCTEH; YTOYHIOBAaTM BHXIAHI JaHi, MeTy 3ajaul,
3HaXOJUTU HEOOXIJHY JOJATKOBY iH(opMallito, 3aco0M po3B’s3yBaHHS 3ajaui; nepedopMyaboByBaTH
3aJjauy; pPO3WIEHOBYBATH 3ajladyl Ha CKJaJOBi, BCTAHOBJIOBAaTH 3B’S3KM MDK HUMH, CKJIaJaTH IUIaH
pO3B’sA3aHHSA 3ajadi; BUOMpaTH 3acoOM pO3B’sA3aHHS 3ajaui, iX IOPIBHIOBATH 1 3aCTOCOBYBATH
ONTUMAaJIbHI; TEPEeBIPATH MPaBWIBHICTb PO3B’A3aHHSA 3ajayi; aHali3yBaTH Ta IHTEPIpPETYBaTH
OTPUMAaHUM pe3yabTaT, OILIHIOBATH HOro MPUIATHICTH 13 PI3HUX MO3HUILIHN; y3arajabHIOBaTH 3ajady,
BCeOIYHO ii po3rIsAaT; NpuitMaTy pillleHHs 3a pe3yJabTaTaMu po3B’sI3aHH 3a/1aui;

* BOJIOJIIE TEXHIKOIO OOYMCIIEHb, PalliOHAJIbHO MOEJHYIOUM YCHI, MHUCbMOBI, IHCTPYMEHTAJIbHI
00YMCIIeHHS, 30KpeMa HaOIKeHI;

*BMi€ TIPOEKTYBaTH 1 3AIHCHIOBATH alNTOPUTMIYHY Ta €BPUCTMYHY JUSUIBHICTH Ha



MaTeMaTUYHOMY MaTepiaii;

* BMi€ mpamoBatu 3 ¢popmynamu (po3yMiTH 3MICTOBE 3HAYCHHS KOXXHOTO elIeMeHTa (popMyIH,
3HAXOJIUTU X YHUCIIOBI 3HAYCHHS TpPU 33JaHUX 3HAUEHHSIX 3MIHHUX, BUPAXKATH OJHY 3MIHHY uepe3
1HII);

«BMi€ uyMTaTH 1 OyayBatu rpadikd (QYHKIIOHATBHUX 3aleKHOCTEH, HOCTIIPKYBaTH iX
BJIACTHBOCTI,

« BMi€ KJIacH(]iKyBaTH 1 KOHCTPYIOBaTH TI'eOMETpUYHI (irypd Ha IUIONMHI H Yy TpocTopi,
BCTaHOBJIIOBATH iX BJIACTUBOCTI, 300paykaTH MPOCTOPOBI Girypu Ta ix e1eMeHTH, BUKOHYBATH ITOOY10BU
Ha 300paKCHHSIX;

* BMi€ BHMIPIOBATH T'€OMETPHYHI BEJIMYMHU Ha TUIOMIMHI W y MPOCTOPI, SKi XapaKTepU3YyIOTh
pO3MillleHHsI TeoMeTpuuHuX ¢Giryp (BiACTaHl, KyTH), 3HAXOJUTH KUIBKICHI XapaKTEPUCTHKU QIryp
(mutommi Ta 00’eMn);

« BMI€ OL[IHIOBATH IIIAHCH HACTAHHS TUX YM IHIINAX ITOIH.

[IpakTMYHAa KOMIICTCHTHICTH € BKJIMBUM IOKa3HHUKOM SKOCTI MaTeMaTWYHOI OCBITH,
MPUPOJHUYOI MIATOTOBKM MOJIOAl. BoHa MEBHOro Mipor0 CBITYUTH PO TOTOBHICTH MOJIOAL MO
MOBCAKACHHOTO KUTTS, JO HaWBAKIWBINIMX BUJIB CYCHUIBHOT JISUTBHOCTI, IO OBOJIOJIHHS
podeciiiHOI0 OCBITOIO.

dopMyBaHHS HAaBHUYOK 3aCTOCYBaHHS MaTEMaTHKHU € OJHIEI0 13 TOJIOBHHUX IIUJICH HaBUYaHHS
MareMaTukd. PamukanbHUM 3acoOoM peamizarii TPUKIATHOT CHPSIMOBAHOCTI IMIKUIBHOTO KYpCY
MaTeMAaTUKH € MTUPOKE CHCTEMaTHYHE 3aCTOCYBaHHS METOJy MaTEMATUIHOTO MOJICITIOBAHHS MPOTATOM
ycboro Kypey. lle crocyeTbcsi BBeNEHHS TOHSATh, BHSIBICHHS 3B S3KIB MDK HHMH, XapakTepy
UTFOCTpAIliii, CHCTEMH BIIPaB 1, HAPEIITI, CACTEMH KOHTPOJIIO. [HaKIIIe KaKydn, MaTeMaTHKA Tpeba Tak
HaBYaTH, MO0 Y4YHI BMUIHM 1i 3aCTOCOBYBaTH. 3a0e3MeUYCHHS MPHUKIAIHOI CIPSIMOBAHOCTI BUKJIAaHHSI
MaTeMaTHKH cripusie (OpMyBaHHIO CTIMKMX MOTHBIB 0 HaBYaHHS B3araji 1 0 HaBYaHHS MaTeMaTHKH
30KpeMa.

Peanizarisi mpakTHYHOT CIIPSIMOBAHOCTI B TIPOIIECI HABUAHHS MaTEeMaTHKU O3HAYAE:

1) CTBOPEHHS 3amacy MaTeMaTHYHHUX MOJeJel, Kl OMUCYIOTh pealbHi SBUINA 1 MPOLECH,
MaloTh 3arajbHOKYJIBTYPHY 3HAUYILICTh, @ TAKOXK BUBYAIOTHCS Y CYMDKHHX MPEMETax;

2) dbopmMyBaHHS B Yy4YHIB 3HaHb Ta BMIHb, SIKI HEOOXIIHI I JOCTIIKCHHS IHX
MaTeMaTHYHUX MOJeJeH;

3) HaBYaHHs YYHIB TOOYAOBI 1 JOCITIDKEHHIO HAWMPOCTIIMX MAaTeMAaTHYHHUX Mojelen
peanbHUX SBHUII 1 MPOIIECIB.

[IpakTuHa CHPSAMOBAHICTP MAaTEMaTUYHOI OCBITM CYTTE€BO  MIIBUIIYETHCS  3aBISKU
BIIPOBA/KEHHIO 1HGOPMaLITHO-KOMYHIKAI[IHHUX 3aC001B y HABYaHHS MAaTEeMAaTHUKH.

OanuM 13 HaWBaXIUBIMMX 3ac00iB 3a0e3MeueHHs MPAKTUYHOI CHPSIMOBAHOCTI HaBUYaHHS
MaTeMaTHKU € BCTAHOBJICHHS MDKIPEAMETHUX 3B’SI3KIB MAaTEMAaTUKH 3 IHIIMMH MPEAMETaMH, Y MEpILy
yepry 3 npupogHuduMu. OcoOnHMBOi yBaru 3aciyroBy€e BCTAHOBJICHHS, 3B’SI3KIB MK MaTEMAaTHKOIO Ta
1HQOPMATHUKOIO — JBOMAa OCBITHIMU Taly3iMH, sSIKi € BU3HAYaJIbHUMM Y IMIIrOTOBILI OCOOMCTOCTI A0
KHUTTS Y HOCTIHAYCTpiabHOMY, iH(pOpManiiiHoMy cycniuibeTBi. [lupoke 3acrocyBaHHs iH(popMaliiftHO-
KOMYHIKAI[IfHUX 3aco0iB y HaBYaHHI MaTeMaTHUKW [OLLUIbHE [ MPOBEIEHHS MaTeMaTHYHUX
eKCIIEpUMEHTIB, MPAaKTUYHUX 3aHATh, 1H(OpPMAIifHOTO 3a0e3neueHHs], Bi3yaJbHOTO IHTEPIPETYBAHHS
MaTeMaTHYHO1 iSTIbHOCTI, IPOBEICHHS TOCTIIKEHb.

Kpim TOro, HaBYaHHS MaTeMaTUKU Ma€ 3pOOUTH MEBHUN BHECOK y (OPMYBaHHS KIFOYOBHUX
KOMIIETEHTHOCTEM.

Knro4oBi KOMITIETEHTHOCTI KomnonenTu




CrinkyBaHHS JI€P’KaBHOIO
(i pimHOTO Yy pasi
BIIMIHHOCT1) MOBaMH

Yminna: craBuTH 3anuTaHHSA 1 pO3Mi3HABATH MPOOJIEMY;
MIpKyBaTH, pOOMTH BHCHOBKM Ha OCHOBI iH(opMaIlii, moaaHoi B
pi3HUX popmax (y TabmuIsx, Aiarpamax, Ha rpadikax); po3yMirH,
NOSICHIOBATH 1 TEPETBOPIOBATH TEKCTH MAaTeMaTHYHHUX 3a/1a4
(YcHO 1 MMCBMOBO), TPAMOTHO BHCJIOBIIOBATHCS PiTHOIO MOBOIO;
JOPEYHO Ta KOPEKTHO BXHMBATH B MOBJICHHI MaTeMaTU4YHY
TEPMIHOJIOTIIO, YITKO, JIAKOHIYHO Ta 3pO3yMUIO (OPMYITIOBATH
IYMKYy, apryMEHTYBaTH, IOBOJUTH TPABHIBHICTb TBEPKEHB;
NIOTIOBHIOBATH CBiii CIOBHUKOBUH 3arac.

Cmaenenna: PO3YMIHHS Ba)JIMBOCTI YITKMX Ta JIAKOHIYHUX
bopMyITIOBaHb.

Haeuanwvni pecypcu: hopmymroBaHHS

BJIACTMBOCTEH, I0BEICHHS TEOPEM, PO3B’A3yBaHHs 3a/1ay.

O3HAQUYCHHA IIOHATH,

CrinkyBaHHS 1HO3EMHUMU
MOBaMH.

Yminna: cninkyBatucs 1HO3€eMHOIO MOBOKO 3 BHUKOPHUCTaHHSIM
YHUCIIIBHUKIB, MAaTEMATUYHUX MOHSATH 1 HAWY>KUBAHIIINX TEPMIHIB;
CTaBUTH 3amuTaHHs, (opMmyntoBaTH MpoOJIeMy; 31CTaBISATH
MaTeMaTU4YHUA TepMiH YM OyKBEHE [O3HA4YeHHA 3 Horo
MOXOJKEHHSIM 3 1HO3EeMHOT MOBH, NMPAaBWJIFHO BUKOPHUCTOBYBATH
MaTeMaTH4HI TEPMIHU B MOBCAKJIEHHOMY JKUTTI.

Cmaenenna: yCBIIOMIJICHHSI BaXJIMBOCTI BHUBUEHHS 1HO3EMHHUX
MOB Ui PO3YMIHHS MaTE€MaTUYHUX TEPMIHIB Ta IO3HAYCHb,
nomryKy iHdopmarlii B iHIMOMOBHUX JKEpeEIax.

Haguansni  pecypcu:

BUKOPUCTAHHAM CTaTUCTUYHUX JAHUX, MaTEMAaTUYHHUX TCpMiHiB.

TEKCTH  I1HO3EMHOIO  MOBOIO 3

Maremarnyna
KOMIIETEHTHICTb.

Yminna: onepyBatu 4uciioBOr iH(MOpMAIl€0, T€OMETPUYHUMU
00’ekTaMM Ha TUIOIIMHI
BITHOIIICHHSI MDK  pEaJIbHUMHU
JIIACHOCTI (MPUPOJHUMHM, KYJIbTYPHUMH, TEXHIYHUMH TOIIO);
pPO3B’sA3yBaTH 3a/adi, 30KpeMa MPaKTUYHOTO 3MICTY; OyayBaTH i
JOCTKYBaTH HAWMNPOCTINIT MaTeMaTW4HI MOJENi peanbHHUX

Ta B HpOCTOpi; BCTAaHOBJ/IIOBAaTHu

00’exTaMu HaBKOJIMIITHLO1

00'eKTiB, TPOLECIB 1 SBUI, IHTEPIPETYBaTH Ta OIIHIOBATH

pe3yinbTaTH; IPOTHO3YBAaTHM B KOHTEKCTI HABYAJNBHHX Ta
NPaKTHYHHUX 3a]la4; BUKOPHCTOBYBATH MAaTEeMaTHYHI METOIH Yy
KHUTTEBUX CUTYaIisIX.

Cmaenenna: yCBIIOMIEHHS 3HAYEHHd MaTeMaTHKH  JUIs
HNOBHOI[IHHOTO JKUTTS B CYYaCHOMY CYCHUIbCTBI, PO3BUTKY
TEXHOJIOTIYHOTO, EKOHOMIYHOIO 1 OOOpPOHHOTO MOTEHLIaly
Jiep>KaBH, YCHIIIHOTO BUBUEHHS IHIIUX JUCLUILTIH.

Haguanvni pecypcu:

30KpCMa TaKHUX, 10 MOACITIOIOTh pCaHLHi JKUTTEBI CI/ITyaI_Iﬁ.

pO3B'HSYBaHH${ MaT€éMaTH4YHHUX 3aJa4,

OCHOBHI KOMIIETEHTHOCTI
y TPUPOTHUYMX HAyKax 1
TEXHOJOTIIX.

Yminna: posnizHaBaTH mpoOiIeMH, 10 BUHUKAIOTH Y JOBKULI 1
AKi MOXKHa pO3B’s3aTH 3aco0amMHM MareMaTWkH; OyayBaTH Ta
JOCTIDKYBATH ~ MaTeMaTU4HI MOJeNli  NPUPOJAHUX  SBUIL 1




MPOIIECIB.

Cmaenenna: YCBIIOMIICHHS B@XKIMUBOCTI MaTeMaTHKU  SK
yHIBEpCallbHOI MOBH HayKH, TEXHIKH Ta TEXHOJIOTIH.

Haeuanwvni pecypcu: cxnananHs rpadikiB Ta mgiarpam, siKi
UTFOCTPYIOTh  (DYHKIIIOHAIBHI 3aJIe)KHOCTI PE3YJbTATIB BIUIMBY
JFOACHKOT IISTBHOCTI Ha TIPUPOTY.

Indpopmaniiino-tnpposa
KOMIIETEHTHICTh

Yminna: ctpykrypyBaTu AaHi; IisSTH 32 AITOPUTMOM Ta CKIIAAATH
QITOPUTMHU; BHU3HAUATH JOCTATHICTb MAHUX Ui DPO3B’SI3aHHS
3a/a4i; BUKOPHCTOBYBATH pI3HI 3HAKOBI CHCTEMH;, 3HAXOJHUTH
iHdopMaIlito Ta OINHIOBAaTH ii JOCTOBIPHICTB; JOBOJHUTH
ICTUHHICTb TBEPAKEHb.

Cmagnenna: KpuTUYHE OCMMCIEHHS 1Hpopmamii Ta mxepen il
oTpuMaHHs; ycBimomiieHHs BaxkymBocTi IKT mis edextuBHOTO
PO3B’A3yBaHHS MaTeMaTHYHHX 3a/1a4.

Haeuanwni pecypcu: Bizyanizaiis gaHuX; mooyaosa rpadikiB Ta
niarpaMm, 300pakeHb CTEPEOMETpPUUYHUX (Iiryp 3a J0MOMOIOI0
MIPOrpaMHMX 3acO01B.

VMiHHA BUYUTHUCSA
BIPOJIOBXK JKUTTS

Yminna: BusHauaTu MeTy HaBUalbHOI AISIIBHOCTI, BigOupaTtu i
3aCTOCOBYBAaTH MOTPIOHI 3HAHHS Ta CHOCOOM MISITBHOCTI IS
JOCSTHEHHS I1i€i METH; OpPTraHi30BYBaTH Ta IUIAHYBAaTH CBOIO
HaBUYaJbHy  JISJIBHICT,  MOJIETIOBATH  BJIACHY  OCBITHIO
TPAEKTOPIIO, aHaTI3yBaTH, KOHTPOJIOBATH, KOPWUTYBaTH Ta
OIIHIOBATH PE3YJbTaTH CBOET HABYAIBHOI JiSTTBHOCTI; JOBOJAUTH
MPaBUJILHICTh BJIACHOTO CY/DKCHHS abo BH3HABATH
MTOMUJIKOBICTb.

Cmaenenna: YCBIMOMIICHHS BJIACHUX OCBITHIX TMOTped Ta
I[IHHOCTI HOBUX 3HAaHb 1 BMiHb; 3aI[IKaBJICHICTh Y MI3HAHHI CBITY;
PO3YMIHHS BaXKJIUBOCT1 BUNTHUCS BIIPOJOBIK KUTTS;, IPArHEHHS JI0
BJIOCKOHAJICHHS PE3YJbTaTIB CBOET MISITLHOCTI.

Haeuanwni  pecypcu: MOJETIOBaHHA  BJIACHOI  OCBITHBOT
TpaekTOpii; cTaTUCTU4YHA IH(OpMaIisd; ICTOPUYHI 3aaadi,
3aBJaHHA KMOBIPHICHOTO 3MICTY.

[HiiaTUBHICTE 1
M PUEMITUBICTH

Yminna: renepyBatu HOBI i1€i, BUPILIYBAaTH KUTTEB] MPOOIEMH,
aHaTI3yBaTH, MPOTHO3YBATH, YXBAJIIOBATH ONTHMAJbHI PillICHHS;
BUKOPUCTOBYBATU KpHUTEpii palioHAJIBbHOCTI, MPaKTHYHOCTI,
e(eKTUBHOCTI Ta TOYHOCTI, 3 METOI0 BHOOpY Hall Kpamioro
pilIeHHs; AapryMeHTyBaTW Ta 3aXdIlaTH CBOI  IO3MIIIIO,
JMCKYTYBaTH; BUKOPHUCTOBYBaTH pI3HI CTpaTerii, HIyKalO4H
ONTUMAJIHUX CIOCOOIB pO3B’sI3aHHS KUTTEBOTO 3aBJAHHS.
Cmaenenna: HIIIATUBHICTb, BiANOBIAAJIbHICTh, YHNEBHEHICTh Y
co0i; MepeKOoHaHICTh, IO YCMIX KOMaHIU — IIe ¥ 0COOMCTHIA
yCIliX; MO3UTHUBHE OLIHIOBAaHHS Ta MIIATPUMKAa KOHCTPYKTHBHHX
11ell IHIIHX.

Haeuanvni  pecypcu: 3amadi  TANPUEMHHUIIBKOTO  3MICTY




(onTuMmizaniitHi 3axadqi).

ComianbHa Ta | Yminna: BUCIOBIIOBATH BJIACHY AYMKY, CIyXaTH 1 UyTH IHIIHX,
rpoMaJsiHCbKa OIIIHIOBAaTH apryMEHTH Ta 3MIHIOBATH AYMKY Ha OCHOBI JIOKa3iB;
KOMIETEHTHOCTI apryMEHTYBaTH Ta BIJICTOIOBATH CBOIO TO3HUIIII0; YXBaJIOBATH

apryMEHTOBaHI PIllICHHS B )KUTTEBUX CHUTYaIlisfX; CIIBIPALIOBATH
B KOMaH/i, BUJUISATH Ta BUKOHYBATH BIJIACHY POJb B KOMAaHIHIN
po0oTi; aHaNmi3yBaTH BJIACHY €KOHOMIYHY CHUTYaIlil0, POJUHHUN
OIOJUKET, KOPUCTYIOUHCH MaTeMaTUYHUMHU METOJaMU;
OpIEHTYBATUCS B IIMPOKOMY KOJI TOCIYr 1 TOBapiB Ha OCHOBI
YITKUX KpPUTEpiiB, POOUTH CHOXHUBUYUNA BUOIP, CIHMPAIOYKCH,
30KpeMa, 1 Ha MaTeMaTH4Hi JaHl.

Cmagnenna: OWAAIUBICTh 1 TOMIPKOBAHICTh; PIBHE CTaBJICHHS
IO IHIIMX HE3aJeKHO BiJI CTAaTKIB, COIIAJLHOTO ITOXOJKCHHI,
BIAMOBIIAJBHICTh 3@ CHUIBHY CIpaBy; HaJAlITOBAHICTh Ha
JoriuHe oOrpyHTYBaHHS MO3UIIT 0€3 MepeIyacHoro nepexony Ao
BHCHOBKIB; IOBara 70 TpaB JIOJAWHHU, aKTHBHA ITO3HUILS IOJIO0
OOpOTHOM 13 AUCKPUMIHAITIEIO.

Haeuanwni pecypcu: 3anadi COIiaIbHOTO 3MICTY.

OO613HaHICTb Ta | YMinna: 3aiiicHioBaTi HEOOX1AH1 pO3PaxXyHKH JJIS BCTAHOBJICHHS
caMOBHpaxeHHsI y cdepi | mponopiiiid, BIATBOPEHHS TMEPCIEKTHBH, CTBOPEHHS 00’ €MHO-
KYyJIbTypH MIPOCTOPOBUX KOMIIO3UIIIN; YHAOUHIOBATH MAaTEMaTHYHI MO,
300paxkatu Girypu, rpadiku, pUCYHKH, CXEMH, JiarpamMHu.
Cmaenenna: YCBIIOMIICHHS B3a€MO3B’SI3Ky MAaTEMAaTHKH Ta
KyJbTYpH Ha TPUKJIANaxX 3 apXiTeKTypH, >KUBOTHCY, MY3HKH Ta
1H.; PO3YMIHHS  B&XJIMBOCTI  BHECKY  MAaTeMaTHKIB Yy
3araJibHOCBITOBY KYJIBTYPY.

Haguanvni pecypcu: MareMaTW4Hi MOJENI B PI3HUX BHIAX
MUCTEITBA.

ExkosoriyHa rpaMOTHICTG 1| YmMinna: aHami3yBaTH 1 KPUTUYHO OIIHIOBATH COIIAJIbHO-
3JI0POBE JKHUTTA. €KOHOMIYHI moJii B Jaep)kaBi HAa OCHOBI CTaTHUCTHYHHMX JIaHHX;
BpaxoBYBaTHU NPaBOBI, €TUYHI, €KOJOTIYHI 1 COILialibHI HACTIAKI
pillieHb; pO3Mi3HABATH, SIK IHTEpHpeTallii pe3ylbTaTiB BUPILICHHS
npo0sieM MOKYTh OyTH BUKOPUCTAHI JIsl MAHIMTyJIFOBAaHHSI.
Cmaenenna: YCBIIOMIICHHS B3a€MO3B’SI3Ky MAaTeMaTHKU Ta
€KOJIOT1l Ha OCHOBI CTATUCTUYHUX JIaHUX; OIIaJHE Ta OEepeKITUBE
BITHOIIIEHHSI JI0 TPHUPOJHUX PECYpCiB, YHCTOTH JOBKULIS Ta
JOTPUMAHHS CaHITAPHUX HOPM MOOYTY; PO3IIISI MOPIBHSIIBHOT
XapaKTePUCTUKU IIOAO0 BUOOPY 3J0pPOBOTO CHOCOOY JKHUTTS,
BJIaCHA JyMKa Ta MO3HUIlIS 10 3JIOBXHBAHb aJTKOTOJIO0, HIKOTHHY
TOLIO.

Haeuanwvni pecypcu: HaBYallbHI TPOEKTH, 3a7ayl COIiaJIbHO-
€KOHOMIUHOTO, EKOJIOTTYHOTO 3MICTy; 3ajadi, sKi CIPHUSIIOTH
YCB1IOMJIEHHIO LIIHHOCTI 3/10pOBOTO CIIOCOOY KHUTTH.

Hackpi3ni Jinii Ta ix peasizauis. Y HaBuanbHINA Mporpami BHOKPEMIIIOIOTHCS Taki HACKpPi3Hi




YOTHPHM JiHIT KIIOYOBUX KommereHTHocTei: '"Ekosoriuna 6e3meka Ta crajuii po3BHTOK',
"I'pomagsinchbka BianmosinajabHicTh", "310poB's i Oe3nexka", "llinnpuemauBicTs Ta QinancoBa
rpaMoOTHICTB", sIKi CIpSIMOBaHI Ha (JOPMYBAHHS B YYHIB 3/JaTHOCTI 3aCTOCOBYBATH 3HAHHS ¥ yMIHHS Y
peaTbHUX )KUTTEBUX CUTYAIisX.

Hackpi3ui miHIT € 3ac000M iHTErpaIlii KIFOYOBHX 1 3arajJbHOMPEAMETHUX KOMIIETCHTHOCTEH,
HAaBYAJBHUX TIPEAMETIB Ta TNPEAMETHUX IMKIIB, iX HEOOXiITHO BpaxoByBaTH mpHu (POopMyBaHHI
MIKUTBHOTO CEPEIOBHIIA KHUTTEISUIBHOCTI.

HackpizHi niHii € comiaJbHO 3HAYUMHMH HAIPEAMETHHMH TEMaMH, $Ki JOTIOMararTh
(dhopMyBaHHIO B YYHIB YSBJICHBb IPO CYCIUILCTBO B IUIOMY, PO3BHUBAIOTH 3MIaTHICTH 3aCTOCOBYBATH
OTpPUMaHi 3HAHHA y PI3HUX )KUTTEBUX CHTYALISAX.

HapuanHs 32 HACKPI3HUMU JIHISIMU peaTi3yeThCsl HacaMIepeI:

* yepe3 opraHizalliio BIAMOBITHOTO HaBYAJIBHOTO CEpEIOBHUIIA — 3MICT Ta LIl HACKPI3HUX TEM
BpPaxOBYIOThCS MTPH (POPMYBaHH1 TyXOBHOTO, COIIATHLHOTO 1 PI3MYHOTO CEpEeIOBUINA HABYAHHSI;

yepe3 0a30Bi HaBUAJIbHI MPEAMETH — TIiJ Yac HABYAHHS, BUXOJAYM 13 HACKPIZHUX TEM,
MIPOBOJATHCS BIAMOBIIHI TPAKTOBKH, MPHUKIAIM 1 METOAM HABUaHHS, PEaTi3yIOThCS HAANPEAMETHI,
MDKKJIACOBI1 Ta 3arajIbHOIIKUIbHI IPOEKTH. POJIb HaBYAJIbHUX NPEIMETIB PU HaBYaHHI HACKPI3HU X TEM
— pi3Ha 1 3aJIEKUTH BiJ IIUIEH 1 3MICTY HABYAJIBHOTO TIPEIMETA Ta BiJl TOTO, HACKUTLKH TICHO TIOB’sI3aHUMA
13 KOHKPETHOIO HACKPI3ZHOIO TEMOIO TOM UM IHIIMH MPeIMETHUHN LUK,

* yepe3 IpeaMeTH 3a BHOOpOM;

* gepe3 CreliaibHl Kypcu 3a BUOOPOM;

* yepe3 M03aKJIacCHy HaBualIbHY POOOTY.

Hackpi3Hi JiHii:

1. Hackpizna niHist «Ekoniociuna 6e3neka ma cmanuil po3éumok» HaiijieHa Ha GopMyBaHHS
B YYHIB COIIaJIbHOT AaKTMBHOCTI, BiIMOBIIAJbHOCTI Ta E€KOJOTIYHOI CBiIOMOCTI, TOTOBHOCTI OpaTu
y4acTh y BUPINICHH] MUTaHb 30€peKEHHS TOBKULISA 1 PO3BUTKY CYCITUIBCTBA, YCBIIOMIICHHS BaXKJTMBOCTI1
CTaJIOTO PO3BHUTKY JUIsl MAHOYTHIX MTOKOJIiHb.

[IpoGnemaruka HackpizHoi JiHii “ExonoriyHa Ge3meka Ta CTaduil pO3BUTOK peali3yeThcs B
Kypcl MaTeMaTuKH, HacaMIlepe/l, Yepe3 3aBIaHHs 3 pealbHUMH JaHUMU PO BUKOPUCTAHHS MPUPOIHUX
pecypciB, iX 30epekeHHS Ta MPUMHOXKEHHS. AHANI3 [UX JaHUX CIPHUSE PO3BUTKY OEPEKIHBOTO
CTaBJICHHA 10 HABKOJIMIIHBOTO CEPEIOBHINA, €KOJOrii, (GOPMYBaHHIO KPUTHUYHOTO MHUCJICHHS, BMIHHS
BUPIIIYBAaTH MPOOJIEMHU, KPUTHYHO OI[IHIOBATH MEPCIEKTUBHU PO3BUTKY HABKOJIUIIHHOT'O CEPEIOBHINA 1
moauHU. MOXITUBI YpOKU Ha BigkpuTomy moBitpi. [Ipu posrisai miel niHii BaxiuBe Miclie 3aiiMaroTh
BIJICOTKOB1 00uncIIeHHs, (PYHKIIi, elleMEeHTH Teopii KUMOBIPHOCTEH Ta CTaTUCTUKU.

2. Peanizauis Hackpi3Hoi JiHiT «I pomadauceka ionogioansnicms» cipustume GopMyBaHHIO
BIJIOBIAAJILHOTO WIEHA TPOMAJIH 1 CYCHUIbCTBA, 110 PO3yMi€ MPUHIUIHU 1 MeXaH13MH (DYHKI[IOHYBaHHS
cycniibcTBa. Ll Hackpi3Ha UIiHIA OCBOIOETbCS B OCHOBHOMY uepe3 KOJIEKTHBHY AisUIbHICTH
(TocnimHUIBKI pOOOTH, poOOTHM B Tpymi, NMPOEKTHU TOLIO), sKa IMOEAHYE MaTeMaTWKy 3 IHIIUMHU
HAaBYAIBHUMH TpEJAMETaMU 1 PO3BUBAa€ B YUYHIB TOTOBHICTh JO CIIBMpAaIli, TOJEPAHTHICTH IIOJO
PI3HOMAaHITHHUX CIIOCOOIB JisUIBHOCTI 1 TyMOK.

HaBuanHs MaTeMaTWKM Ma€ BUKJIMKATH B YYHIB SIKOMOra OiuIbIlle MO3UTUBHHUX €MOIH, a ii
3MICT - OyTH HAI[UJICHUM Ha BUXOBaHHS MOPSIHOCTI, CTAPaHHOCTI, CUCTEMAaTUYHOCTI, MOCTiI0BHOCTI,
NOCHII0YOCTI 1 yecHOCT. Ilpukian BuMTeNns NOKIMKAHUM 3irpaTH BaXJIMBY pojb y (opMyBaHHI
TOJICPAHTHOTO CTaBJICHHS /10 TOBApHIIIB, HE3aJIEKHO BiJ PIBHS HABYAIBHUX JOCSATHEHb. 3 i€l X
HACKPI3HOIO JIIHI€I0 TMOB'SI3aHI, HANPUKJIAA, MPOLEHTHI OOYMCICHHS, €INEeMEHTH CTAaTUCTHKH, IO
JI03BOJISIFOTh YYHAM 3pO3YMITH 3HAUEHHS KUTbKICHUX TMOKAa3HHMKIB MPHU XapaKTEPHUCTHUIll CYCIUIbCTBA 1
HOr0 PO3BUTKY.



3. 3aBHaHHAM HACKpI3HOI JiHII «300poe'n i 6e3neka» € CTAaHOBJIICHHS Y4YHS SK €MOI[IMHO
CTIMKOTO WIEHA CYCHiIbCTBA, 3ATHOTO BECTH 3J0POBHIA CrOCIO XUTTSA 1 (JOpMyBaTH HaBKOJO cebe
0e3reyHe KUTTEBE CEPEIOBHIIIE.

Hackpizna niHis “310poB's 1 Oe3neka” B Kypcl MaTeMaTHKH PEaTi3yeTbCs Yepe3 3aBIaHHS 3
peTbHUMH JTAHUMH TIPO OE3MEeKy 1 OXOPOHY 3/J0POB'sl (TEKCTOB1 3aBJaHHS, MOB’S3aHi 3 CEPEIOBUIIEM
JOPOKHBOTO PYXY, PYXOM TIINIOXOMIB 1 TPAaHCIOPTHUX 3acO0iB, BIICOTKOBUMHU OOYHMCICHHSAMH i
rpadikamu, o0 CTOCYIOTHCS YNHHHKIB pu3HKy). OcoOmmBo BaxkiuBuid aHaii3z npuanH A TII, moB’s3annx
13 MepPEeBUIIICHHSAM MIBUAKOCTI. BapTo 3BepHYTH yBary Ha mpo0JjeMH, MoB’sA3aHi 13 pU3UKaMU IS JKUTTS
1 340pOB’S TIpM BUBYEHHI OCHOB Teopii MMOBIPHOCTEH Ta MaTeMaTHYHOI CTAaTUCTHKH. BupimeHHs
npobneM, 3HalgeHHX 3 «ara-eekTomly, PO3TIAA KPacMBMX MAaTeMaTMUHHX KOHCTDPYKIIiH, MONIYK
ONTUMAJIBHUX METOJIIB PO3B’sI3yBaHHS 3ajay TOILO, 3/1aTHI BUKJIMKATH B YYHIB MMO3UTUBHOTO BIIYYTTH
yCIiXy.

4. Hackpizna ninisa «Jlionpuemausicmo ma ¢inancoea cpamomuicme>» HallieHa Ha PO3BUTOK
JAEPCHKUX IHIIATUB, 3/aTHICTh YCIIIIHO JIATH B TEXHOJIOTIYHOMY HIBUJIKO3MIHHOMY CE€pEIOBHII,
3a0e3MeyeHHs] Kpalloro po3yMiHHS YYHSMH NMPAKTUYHUX ACHEKTIB (PIHAHCOBMX MUTaHb (3A1MCHEHHS
3a011aPKeHb, IHBECTYBAHHSI, 3aII03MYEHHS, CTPAaXyBaHHs, KPEIUTYBAHHS TOIIIO).

s HackpizHa JiHIS TOB'S3aHAa 3 PO3B'SI3YBaHHSAM NPAKTUYHUX 3a/4a4 II0A0 IUIAHyBaHHS
rOCTOAPChKOT  MISITBHOCTI Ta peaTbHOI OI[IHKM BJIACHUX MOJKJIUBOCTEH, CKJIaJlaHHS CIMEHHOTO
OromkeTy, (OpMyBaHHS €KOHOMHOIO CTaBJIEHHS JI0 MPUPOIHUX pecypciB. Bona peanizyeThcs mia yac
BHBYECHHS BIZICOTKOBUX OOYHCIICHD, PIBHSIHB Ta (PYHKITIH.

3 MeTOo MiABUIINEHHS €()EeKTHBHOCTI HAaBYaHHs, HEOOXITHOIO YMOBOIO € 3alydeHHS 0
HaBYaJLHO-BUXOBHOTO TIPOIIECY KOMIIETEHTHICHOTO, MISUTBHICHOTO Ta OCOOMCTICHO-OPIEHTOBAHOTO
MIIX0/IIB, SKI MepeadadaloTh CUCTEMATHYHE BKIIFOYEHHS YYHIB JI0 PI3HMX BHJIIB aKTUBHOT HABYAJIBHO-
Mi3HaBaJbHOI MITIBHOCTI Ta (OPMYBaHHS YMIHb KOPHUCHUX Yy pEaTbHUX JKUTTEBUX CHUTYaIIIsX.
JlonuibHO, JIe 1€ MOXJIMBO, HE JIMIIE MOKa3yBaTH BUHUKHEHHS MAaTeMaTHMYHOIO (DakTy i3 IMpaKkTUYHOI
CUTyallli, a W UIIOCTpyBaTH HOTO 3acTOCyBaHHsA Ha Tmpaktuil. POpMyBaHHIO MaTEMaTU4YHOI Ta
KIIOYOBUX KOMIIETEHTHOCTEH CHpHUs€ BCTAaHOBJIGHHA Ta peaji3allis Yy HaBYaHHI MaTeMaTUKU
MDKIIPEAMETHUX 1 BHYTPINTHBOIIPEAMETHUX 3BS3KIB, a caMme: 3MICTOBO-IH(POpPMAIITHUX, OIepalliiiHo-
TISUTBHICHUX 1 OpTraHi3aIiiHO-MeTOMYHHUX. Ix BHUKOPHUCTAHHS TIOCHIIIOE MTI3HABAJILHUN IHTEPEC YYHIB 10
HaBYaHHA 1 MJBUILYE iX PIBEHb 3arajlbHOI KyJIbTYpH, CTBOPIOE YMOBH JUIsl CUCTEMaTH3allii HaBYaJIbHOTO
Marepiany i GopMyBaHHS HAyKOBOTO CBITOTJISAY. Y4HI HaOyBarOTh JOCBiAYy 3aCTOCYBaHHS 3HaHb Ha
MPaKTHIII.

BaxuiuBy posib y HaBUaHHI MaTeMaTHKHU BiAIrpae CUCTEMAaTUYHE BUKOPUCTAHHS ICTOPHUYHOTO
MaTepiany, SKHM HiJABUIIYE IHTEpeC OO BUBYEHHS MaTEMaTUKU, CTHUMYJIO€ MOTIAr 10 HAyKOBOi
TBOPYOCTI, MPOOY/PKye KPUTHYHE CTaBJIEHHS A0 (akTiB, Ja€ y4HSIM YSABJICHHS NPO MAaTEMaTUKY 5K
HEBI’€MHY CKJIQJIOBY 3arajJbHONIOJCHKOI KylnbTypu. Ha noximmmMBHX HpHUKIaAax cCiif HOKa3yBaTH
YUYHSIM, SIK PO3BUBAJIMCS MAaTEeMAaTUYHI MOHATTSA 1 BIAHOILIEHHS, Teopii Ta MeToau. O3HalloMIIEHHS yYHIB
3 iMeHamMH Ta OiorpadissMM BHUJATHUX YUYEHMX, SKI CTBOPIOBAJIM MaTeMaTHKY, 30KpeMa BHJIATHHUX
YKpaiHCbKMX MaTeMaTHKIB, CIIPUATHME HallIOHAJIbHOMY 1 TaTPIOTUYHOMY BUXOBAHHIO LIKOJISIPIB.

Pexomenganii moao podoru 3 mporpamoro. OJHi€l0 3 TOJOBHUX 3MICTOBHUX JIHIM Kypcy
«MareMaTuka» B CTapIliil Kol € (yHKIiOHaNbHA JiHiA. ToMy MOLIIPHO pPO3MOYMHATH BUBYEHHS
Kypcy 3 TeMu «DPyHKIIIi, IXHI BIacTUBOCTI Ta rpadiku» — ioro pyHaameHTy. Y 1iil TeMi 31iHCHIOEThCS
MOBTOPEHHS, CUCTEMAaTU3allisl MaTepiady CTOCOBHO (DYyHKIIH, SKUH BUBYABCS B OCHOBHIM LIKOJI, HOTO
noriauOJIEHHST 1 PO3IMIMPEHHS, 30KpeMa, 3a paxyHOK cTeneHeBHX (QyHKuiid. ['olioBHOIO MeToro
OTIpallfOBaHHs LI€1 TEMH € MIArOTOBKA YYHIB O BUBYEHHS HOBHX KJIaCiB (DYHKIIH (TPUTOHOMETPUYHHUX,

! nin “Ara-e(eKTOM” Ma€THCS HA yBa3i CIIbHE BUPIIIEHHS 3a/1a4i 3 €()EKTOM panToBOro 3/10Taty, “eBpUKN’



CTETICHEBUX, MMOKa3HUKOBUX, JIOTApU(MIYHIX), @ TAKOK MOTHBAII HEOOXITHOCTI PO3IMINPEHHS arnapary
JNOCTiDKeHHsT (QYHKIIN 3a JONMOMOTOK0 TOXiAHOI. JIGWTMOTMBOM TeMU Ma€ OYTH MOJICITIOBAHHS
peanbHUX MPOIIECIB 3a JONOMOTror0 GyHKIii. OcKibKH po0OoTa 3 Alarpamamu, pucyHKaMu, rpadikamu €
OJTHUM 13 OIIMPEHNX BUJIB MPAKTUYHOI IiSUTBHOCTI JIFOJJMHHU, TO JI0 TOJIOBHHUX 3aBIaHb BUBUCHHS TEMHU
CIIi BIJHECTH PO3BUTOK rpadidHOi KyIbTypu Y4YHIB. IneTbes mepemyciM mpo «duTaHHS» Tpadikis,
TOOTO PO BCTAHOBIJICHHS BIACTUBOCTEH (YHKIIIi 3a i1 rpadikom.

VY HaAcTymHUX TeMax PO3MIMPIOIOTHCS KiIach (YHKIIH, SKI BHBYAIHMCS B OCHOBHIM IIKOMi. Y
temax «Tpuronomerpuuni ¢ynkmii» 1 «llokasHukoBa Ta norapupmiuHa QYHKIID BMIHHA
JNOCTiDKyBaTH (YHKIII, siKi cOpPMOBaHI B MEpIIid TeMi, 3aKpIIIIOIOTHCS 1 3aCTOCOBYIOTHCS O
MOJICITIOBAaHHS 3aKOHOMIPHOCTEH KOJMBAJIBLHOTO PYXY, IMPOIIECIB 3pOCTaHHS Ta cnajaHHs. B ysBieHHI
YUHIB XapakTep (I3MYHOTO IMPOLECy Ma€ acolilOBaTHCh 13 BIANOBIAHOIO (YHKIEI, ii rpadikom,
BJIACTUBOCTSIMHU.

BaxnuBuMm 3aBepiieHHAM (yHKIIOHAIBHOI JiHIT Kypcy «Marematuka» € po3riaj MOHATh
MOXIHOT Ta IHTerpajga, SKi € HEOOXITHHUM I1HCTPYMEHTOM JOCHIIKEHHS pyxy. OcCHOBHI iael
MaTeMaTUYHOTO aHAJI3y BHUIJIAJAIOTH JIOCHTH NMPOCTHMH 1 HAOYHUMHM, SKIIO BHKIAJATH iX HA TOMY
IHTYiTUBHOMY pIBHI, Ha SIKOMY BOHU BHHMKJIM ICTOPUYHO 1 SKUM LUIKOM 3a/I0BOJIbHAE TOTpeOu
3arajibHOOCBITHROT MIATOTOBKH Yy4HIB. He BapTo 3axormmoBaTucs (GpopmManabHO - JIOTTYHOIO CTPOTICTIO
JIOBE/IeHb Ta BIBOJUTU 0arato 4acy CyTO TEXHIUHHUM MHUTAHHSAM 1 KOHCTpyKUiAM. binmbine yBaru cmin
OPUAUIMTH 3MICTy 1€l 1 MOHATh, iX T'E€OMETPUYHOMY 1 (I3BUYHOMY TIyMadeHHIO. BuBueHHS
IHTErpaJIbHOTO YHCICHHS 3a3BHYail IOUYMHAETHCS 3 PO3IIIAY CYKYITHOCTI IEPBICHUX AaHOT QYHKIIIT, IKY
JOLUIBHO PO3YMITH SIK CYKYITHICTh (DYHKIIIH, SIK1 33I0BOJIBHAIOTH YMOBY p' = f(x).

VY Kypci MaTeMaTHK{ CTapIoi MIKOJIM Ha0yBarOTh PO3BUTKY ¥ 1HII 3MICTOBI JIiHI{: 0OYHUCIICHHS,
BHPA3H 1 MEPETBOPEHHS, PIBHSHHS Ta HEPIBHOCTI.

Posrnsgarorecss 0OYMCIEHHS, OLIHIOBAaHHS Ta MOPIBHSAHHS 3HA4€Hb TPUTOHOMETPUYHHX,
CTENIEHEBHX, TTOKA3HUKOBUX, JIOTApU(PMIYHUX BUPA3iB.

IleBHe Micie B Kypcl 3aliMarOTh TOTOXHI MEPETBOPEHHS TPUTOHOMETPUYHHMX, CTEIIEHEBUX Ta
morapudmiuaux  BupasiB. TpuroHomerpuuHi ¢GyHKIII TMOB’s3aHi  MDK co0oro  Oararbma
CIIBBIHOLIECHHAMH. [X YMOBHO MOKHA TOJUTMTH Ha TpH Tpynu. Ilepia rpyna GopMys BCTaHOBIIOE
3B’SI30K MDK KOOpJAMHATaMHM TOYKM KOja — II€ TaK 3BaHI OCHOBHI CHIBBIAHOIICHHS. [[pyra rpyma
dhopmy Mae CBOIM JDKEPEIIOM CHMETPIIO 1 MEPioIMYHICTh PYyXy TOUYKH MO KoJIy. BoHa ckiamaerbes i3
¢dopmyn 3BeseHHs. TpeTio rpyny TOTOXKHOCTEH MOPOHKYIOTh MOBOPOTU TOYKH HABKOJIO IIEHTpA KOJIa.
®opmMynu 101aBaHHS NIOB’ A3YI0Th KOOPAUHATU TOUOK Py, Py, Py p-

He cnig npuauistu 3aHaaTro 6arato yBaru rpoMI3ZKHM IME€PETBOPEHHSM TPUTOHOMETPUYHHX,
CTETMEHEBUX 1 JOrapu(PMIYHUX BUPA3iB 1 CHEIIAIbHUM METOJaM pPO3B’A3yBaHHS TPUTOHOMETPHYHUX,
MOKa3HUKOBHUX 1JI0rapupMIyHUX piBHSAHB. BOHH, SIK IPaBUIIO, HE 3HAXOATh NPAKTUYHUX 3aCTOCYBaHb.

VY crapmiii IKOJl pO3IIMPIOIOTHCA KIACH piBHSAHb, HEPIBHOCTEH, IX CHCTEM, METOAU
po3B’saA3yBaHHs, chepu 3acTocyBaHHs. BHUBUEHHsSI LbOro MaTepially MOB’SI3Y€TbCS 3 BJIACTHUBOCTSIMU
BIIMOBIAHUX (PYHKIIIMA.

Sk 1 B OCHOBHIM IIKOJI, TEOMETpis y CTaplIii IIKOJi Ma€ HaBYaTH YYHIB MPABUILHOMY
CIpUIMaHHIO HaBKOJIMIIHBOTO CBITY. AJle JJIsl IbOTO CTEPEOMETpis Mae Oibllie MOKIUBOCTEH. [neTses
PO PO3BUTOK JIOTIYHOTO MHUCIEHHS, (OPMYBaHHS MPOCTOPOBOI YSIBM, BHUPOOJEHHS HaBUUOK
3aCTOCYBaHHS TEOMETpii 1O pO3B’sA3aHHSA MPaKTUYHUX 3aBAaHb. Po3B’d3aHHA IMX 3aBJaHb
PO3MOYMHAETHCSA 3 po3rIIsALy TeMu «llapanenbHIiCTh MPSIMUX 1 IUIOIMIMH Y POCTOpi». Y Hill 3aKiIagaeTbes
GbyHIaMeHT A BHBYEHHS cTepeomerpii — reomerpii mpoctopy. OcoOnuBY yBary HEOOXiIHO
OPUIUTUTH peanizallii NPUKIaIHOT COpSIMOBAHOCTI TeMU. ['0JIOBHUM BHECKOM Y pO3B’sI3aHHS 3a3HAYCHOT
npobnemu € GopMyBaHHS YITKUX YSBICHb MPO B3AEMOBITHOINIEHHS T€OMETPUYHUX 00 €KTIB (MPSIMUX,
IUIONIMH) 1 BiTHONIEHh MDK HHMH 3 0O0’€KTaMM HaBKOJHIIHBOTO CBITY. BaxnmuBe wmicuie B TeMi



HEOOX1THO BIJBECTH HABYAHHIO YYHIB 300paKCHHIO MPOCTOPOBUX (Iryp Ha IJIOMIWHI 1 3aCTOCYBAHHIO
UX 300pakeHb MPH PO3B’A3yBaHHI 3a1a4.

B nporieci BuBueHHs reMu «lleprneHANKYISApHICTD MPSAMHUX 1 ITIOLIMH Y MIPOCTOPD» 3aKJIAAA€THCS
dbyHIaMeHT Ui BUMIPIOBaHb Yy cTepeoMeTpii. 3Ha4HOi yBarum BuMarae (GopMyBaHHS TaKHUX
(byHIaMEHTAIbHUX MOHATH, K 3arajlbHe NOHATTS BiACTaHl, MOHATTS KyTa K MIpH PO3MIIIEHHS MPIMUX
1 TUIOmMH Ta JBOTPAHHOTO KyTa SK TeoMeTpuyHOi ¢irypu. I3 BBeACHHSAM BiZHOIICHHS
NEPIEHANKYISIPHOCTI MPSIMHUX 1 TUIOIIMH, MEPIEeHANKYISIPHOCT] TUIOIIMH, a TaKOX BiACTaHel 1 KyTiB
MOJICITIOI0YI MOXIIMBOCTI KypCy CTepeoMeTpii 3Ha4HO 3pocrtaioTh. Posrmsan temu «Koopmunaty i
BEKTOPW» JTO3BOJIUTH MOBTOPUTH HaBUAIBHUN MaTepiall i3 cTepeoMeTpii 1 3acTocyBaTH HOBUHN MIIXia 10
BUBUYCHHS MPSAMHX 1 IUIOOMH Yy TpocTtopi. OKkpemMuM 3aBaaHHSAM BuBYeHHs TemHu «Koopaumnatu i
BEKTOPW» € y3araJbHEHHS BEKTOPHOTO 1 KOOPIMHATHOTO METO/IB Y BHIIAAKY IPOCTODY.

VY temax «MHororpaHHukn», «Ti1a oGepTaHHA» PO3IIISIAI0TECS OCHOBHI BUJIM T€OMETPUUYHUX
TUT Ta iXH1 BIAacTUBOCTI. [Ipy BMBYEHHI IIUX TEM BAXKJIUBUM € MIAXIJ, 10 nepeadadae GopMyBaHHS
HAaBUYOK KOHCTPYIOBaHHS 1 Kjacu@ikaiii TUI Ta iX MOBEpXOHb. Takuil miJxiJ BUMarae BUKOPUCTAHHS
KOHCTPYKTUBHUX O3Hau€Hb. KOHCTpYKTHMBHI O3Ha4ye€HHs J03BOJISIOTH BCTAHOBUTHU CIUIBHICTH MDK
pU3MaMu 1 HWIIHApaMH, MipaMilaMyd Ta KOHycamH. Y mpoleci BUBYEHHA TeMu «O0’eMu Ta Mol
MMOBEPXOHb F'€OMETPUYHUX TUD» MalOTh OYTH PO3MISIHYTI pi3HI METOAu OOYHCIeHHS 00'eMIB 1 IUIOII
nmoBepxoHb. OcoOMMBY yBary HEOOXITHO MPUAUTUTH METOAY PO3OHTTS, KN Ma€ BEIUKE MPAKTHIHE
3HaueHHs. BukopucTaHHs aHaIOTii MDK BUMIPIOBAHHSMHU IUIONI IUIOCKUX (iryp 1 00'eMiB cpusTuMe
3aCBO€HHIO MaTtepiany yuyHsMu. [Ipy BUBUEHHI1 TUIOII NOBEPXOHb T AOLULIHHO IIUPOKO KOPUCTYBATUCS
MIPUPOTHOIO Ta BAXKIIMBOIO 3 MIPAKTHYHOI TOYKH 30PY 11€€I0 PO3TOPTKH.

[Iporpama mependavae peanizaiilo ASUTBHICHOTO TAXOAY /O HaBYaHHS MaTEMATUKH SK
TOJIOBHOT YMOBH 3a0e31eueHHs e(eKTUBHOCTI MaTEMaTUIHOT OCBITH.

HapuanpHuii mpomec y crapmiiii mKojal moTtpedye 1 poOUTh MOKIMBUM BHKOPUCTAHHS
cnenudiuaux ¢GopM Ta METONIB HaBYaHHSI. MOXKIUBICTh iX BHUKOPHCTAHHS 3yMOBJICHA BIKOBHMH
O0COOJIMBOCTSIMU CTapIIOKJIACHUKIB, HAOYTUMH B OCHOBHIM IIIKOJII HAaBHYKAMH CaMOCTIMHOI poOOTH,
pIBHEM pPO3BHHEHHS 3araJlbHOHABYAJbHUX 1 Mi3HABaJIBHUX BHIIB IisIbHOCTL. OCHOBHOI0 (HOpPMOIO
IIPOBEICHHS 3aHATh 3AJUILAEThCA CUCTEMa YPOKIB: BUBYEHHS HOBOI'O Marepiaily, (OpMyBaHHS BMiHb
PO3B’A3yBaTH 33Jadyi, y3arajJbHEHHs Ta CUCTeMaTH3allii 3HaHb, KOHTPOJIO 1 Kopekuii 3HaHb. [lopsx i3
IIUM BHKOPHUCTOBYETHCS IIKUIbHA JIEKIIisl, CEMIHAPCHbKI Ta NPAKTUYHI 3aHATTSA, IHTETPOBaHI YpPOKHU
MAaTEeMAaTHKH 3 MPOGUIBHUM MPEAMETOM TOIIIO ).

Peanizamiss piBHeBOi AudepeHUianii Ha MPAKTUYHUX 3aHITTAX € OJHIEI0 3 TOJIOBHHUX YMOB
epekTuBHOCTI HaBuaHHs. OCOOMUBICTIO MPAKTUYHUX 3aHATh Ma€ OyTH IOCTIMHE 3aJlydeHHs Y4HIB 10
caMoCTiHHOT poOOoTH. JIOLUIBHO CNIUILHO OOTOBOPUTH IICI0 Ta AITOPUTM PO3B’SI3yBaHHS IEBHOTO KJacy
3ajay. Ilicas pOro KOKHUM y4eHb MOKE BUKOHYBATH 3allpOIIOHOBAHY CUCTEMY BIIPAB, CIIUIKYIOUHCH 13
BUHUTEIIEM.

BaxuinBe wMmicue B opradizalii HaBYaHHS MaTeMaTUKU Ma€ IOCICTH BJIOCKOHAJCHHS, Y
MOPIBHSHHI 3 OCHOBHOIO IIKOJIOIO, CUCTEMH CaMOCTIHHOI poOoTH y4HiB. POpMYBaHHIO BIAMOBIAHUX
MOTHUBIB JI0 CaMOCTIHHOT pOOOTH CHpUsi€ 3aCTOCYBAaHHS 3aBJlaHb Ha PUCYHKAX, KOHTPOJIbHUX 3aIIUTaHb,
30KpeMa MPUKIAAHOTO XapakTepy, JOMAIIHIX poOIT 3 JIOCIHDKEHHS KOHKPETHMX KiaciB (DyHKIIIH,
Te€OMETPUYHUX KOHCTPYKLIIH.

BaxuinBuM 3aco00M HaBUaHHS MOXYTh CTaTH KOHTPOJIbHI 3alIUTaHHS 1 TECTOBI 3aBAaHHS, SKi
CIpsIMOBaHI HE Ha BIATBOPEHHS O3HAa4YeHb, (akTiB, popMys, a Ha 3’sICYBaHHs €JIEMEHTIB Ta CTPYKTYpH
O3Ha4YCeHb MaTeMaTHYHUX OO’€KTIB; iX MICIl B CHCTeMi IHIIMX TOHAThH; OMepalliid, sfKi MOXKHa
BUKOHYBaTH 3 00’€KTOM, #oro ocobmuBocteil Ta BiacTuBocTei. Ilo7i0HI KOHTpPOJBHI 3amMTaHHS
CTUMYJIIOIOTh IPOAYKTHBHE MHUCIIEHHS YYHIB, CHOPUSIOTH HEPOPMAIHHOMY 3aCBOEHHIO TEOPETUYHOTO
MaTepiany, (OpMyIOTb HaBMYKM TOpPIBHAHHS, Kiacu(ikamii, y3arajabHEHHS, 3aCTOCYBaHHS



MaTEeMaTUYHUX MOHSATH 1 00’ €KTIB.

OO0O0B’SI3KOBUM €JIEMEHTOM TEXHOJIOTil HaBYaHHS Ma€ OyTH MOCTiIHHA JIarHOCTHKA HAaBYAJbHHUX
JOCATHEHb y4HIB. BUBUEHHS KOXKHOT TEMH CIIi/I IOYMHATH 3 BUKOHAHHS JIarHOCTHYHOT pOOOTH, IO J1a€
3MOTY BCTAHOBUTH PIiBE€Hb BOJIOJIIHHS MaTepiajioM MONEPEAHbOT TEMH. 3a pe3yJbTaTaMu 1arHOCTUYHOT
pOOOTH BHSIBISIOTHCS MPOTAJIMHU Y MIATOTOBII y4YHS, HOTO JOCATHEHHS, IO JOTIOMAara€e CIpsMyBaTh
3yCHJUISA HOTO Ta BUKJIaZa4ya Ha TOJIMIICHHS CTaHy CIIPaB.

3HayHe MiCIle Yy TEXHOJOril HaBYaHHS MAa€ IOCITAaTH TEMAaTHYHHA KOHTPOJb HaBYAIBHUX
JOCSATHEHB K 3aci0 ympaBiiHHS HaBYAIBHUM MHpoliecoM. J[0 KOXKHOI TeMH CHUCTeMa KOHTPOJIO MOXKE
CKJIAJIATUCS 3 TEMAaTHYHOI KOHTPOJIBHOI pOOOTH, 1110, SIK MPABUIIO, BKITFOUAE JIBI YACTUHH — TEOPETHIHY
1 TeCToBY.

OG0B SI3KOBUM €JIEMEHTOM HABYAaHHS MalOTh CTaTH iHMBiIyalbHi 3aBIaHHS 3 TEMH. IX BapTo
MPOTIOHYBATH Ha 3aBEPIIAILHOMY €Talll BUBUYEHHS TEMH ISl CAMOCTIHHOTO OTpAIlIOBAHHS ITICIs BCIX
KOHTPOJTFOIOUUX 3aX0/1iB. MeTa 3aBjaHb — OXONMUTH Marepiajl TeMH B LJIOMY, IPUBEPHYTU YBary 0
rOJIOBHOTO, JAaTH JOJAaTKOBl NMPUKIAAW 1 TOSICHEHHS OKPEMHUX CKJIaJHHX MOMEHTIB, MIIKPECIUTH
0COOJIMBOCTI M TOHKOWIL, MEPEKOHATH YYHIB Y MOJKJIMBOCTI pPO3B’sA3aHHS 3aJlad OCHOBHUX THIIIB.
[nuBinyanbH1 3aBIaHHS TEPEBIPSIIOTHCSA, OIIHIOIOTHCS BUYMTEIEM Ta 3aXUIIAIOTHCS ydHeM. Bapto
IUTaHYBaTH BUKOHAHHS 1HIUBIAYyalbHUX 3aBJaHb, SIKI Mepe0ayaroTh O3HAHOMIICHHS SIK 3 PO3BUTKOM
MaTeMaTHUKd B ICTOPUYHOMY acrmekTi (Hampukiana, 3 TemMu «CKUIbKM ICHYe TeoMeTpiii?»), Tak i
3mictoBHUX («IlepcnexTuBa», «MaremMaTuka i COIi0NOTINN).

OpuuM 3 epeKTUBHUX 3ac00IB YIOCKOHAJIEHHS HAaBYaHHS, OCOOJMBO y CTapIIii IIKOJi, €
MO/TyJIbHE TIPOCKTYBaHHS HABYAIBHOTO TIPOIIECY, sIKE Iependavae, mo OJHHUIECI0 BUMIPY HABUYAIBHOTO
MPOIIECy € HE YPOK, a MEeBHA CYKYMHICTh YPOKIB, sIKa OXOILIIOE JIOTTYHO MOB’SI3aHUA OJOK HaBYAJIBHUX
MUTaHb TEMH.

[Iporpama mnependayae Hacammepe] OBOJIOAIHHSA 3arajbHOI0 MaTeMAaTUYHOIO KYJIbTYpOIO,
BUPOOJICHHSI MaTeMAaTHYHOTO CTHJIFO MHCICHHsS, TOOTO BMIHHSA KiIacu(piKyBaTH 00 €KTH,
BCTAHOBJIFOBATH 3aKOHOMIPHOCTI, BUSBIIATH 3B’ SI3KM MDK PI3HUMHU SIBUIIIAMH, IPUUMATH PIIICHHS TOIIO.

CtpykTypa HaB4YajJbHOI nmporpamu. [Iporpamy nomano y dopmi Tabmuili, M0 MICTUTh IBi
KOJIOHKH: OYIKyBaHI pe3y/ibTaTH HaBUYaJIbHO-TI3HABAJIBHOI IiSUIBHOCTI Y4YHIB Ta 3MICT HAaBYAJIBHOTO
Marepiany. OudikyBaHi pe3yJbTaTH HAaBYAJIbHO-TI3HABAIBHOI JISUIBHOCTI YYHIB OPIEHTYIOTh Ha
pe3yNnbTaTH HaBYaHHS, SIKI € 00’€KTOM KOHTPOJIIO ¥ OLIHIOBaHHS. Y 3MICTI BKa3aHO HaBYAJIbHUMN
Marepia, SKAW Mijyisrac BUBYCHHIO 3 METOIO JIOCATHEHHS BiNOBITHUX PE3ysIbTaTIB.

3MicT HaBYaHHS MaTeMAaTUKH CTPYKTYPOBAaHO 3a TEMaMH BIANOBITHUX HABYAIBHUX KYpCiB i3
3a3HAYEHHSAM IMOCHIIJOBHOCTI TE€M Ta KUIBKOCTI TOJUH Ha IX BHUBYEHHA. Takuil po3MOIiT 3MICTYy i
HABYAJILHOTO 4Yacy € OPIEHTOBHUM. YUHTENSM 1 aBTOpaM MiIPYYHUKIB HAJA€ThCA NPABO KOPUTYBATU
MOCJIIOBHICTh BUBYEHHS TEM Ta 3MIHIOBAaTH PO3MOJILUI TOJUH Ha iX BUBYCHHSI 3AJI€KHO Bl MPUUHATOT
METOJAUYHOI KOHIEMNIl Ta KOHKPETHUX HaBYAIbHUX CUTyaliid. Ha mouyaTKy KO>KHOro Kiacy BKa3aHO
3HAYHY KUIbKICTh PE3epBHUX TOJUH, fKI BYHUTENb, HAa BJIACHUHA pO3CYI MOXE BHUTpadyaTd Ha
crcTeMaTH3allilo Ta IOBTOPEHHs MaTepialy Ha MOoYaTKy Ta B KiHII POKY, 30UIbIIEHHS KUTbKOCT1 TOAUH
Ha KOKHY 13 BKa3aHUX TEM, 30KpeMa JJIsi BHECEHHS 3MiH JI0 OPIEHTOBHOTO KaJIeHIApPHO-TEMAaTUYHOTO
IUIaHy. 32 YMOBHU BHJIUIEHHS TOJIMH BapiaTUBHOI CKJIaJ0BOT HA BUBUEHHS MaTeMaTHKHU JOJATKOBUH yac
MIOTIOBHIOE TOJTUHU PE3EPBY.

[Iporpama MIiCTUTH NHepeNiK OUYIKYBaHMX PE3YJNbTATiB PIBHSA MIATOTOBKUM YUYHIB 332 KOKHOIO
TeMO10. BiH ciyrye 0CHOBOIO JUIsl TJIaHYBaHHSI CUCTEMH TEMaTHYHOTO KOHTPOJIO, JUIS JIarHOCTUYHOTO
KOHCTPYKTUBHOTO 3aJlaHHs LUIed BHUBYEHHS TEMH Y BHIJISIAI CHCTEMH 3aBIaHb, MOXIIUBICTb
PO3B’A3aHHS SKUX HAJa€ BUBYCHHS TEMU.

[Iporpama Hajae BUMTENIO IIMPOKI MOMIJIMBOCTI JUIi BUKOPUCTAHHS PI3HUX 3aco0iB, (Gopm,
METO/IiB HaBYaHHS, BUOOPY METOIMYHUX HUISAXIB 1 IPUHOMIB BUKJIAIEHHS KOHKPETHOTO MaTepiaiy.



HaBuanpHi TeMu, BU3HAYEHI NpPOTPaMol0, MOXYTh BHUBYATHCS YYHSAMH Ha pI3HUX PIBHAX
3aCBOEHHS TEOPETUYHOTO Marepiany i (QopMyBaHHS BMiHb. 3a YMOBH HEIOCTATHBOTO PIBHS
MaTeMaTUYHOI MMiArOTOBKH YUHIB KJIacy AesKi TEMU Ha YpOKax MOXKYTh pO3IJsiAaTucs 6e3 T0BeIeHb, Ha
MPOCTHX 1 JIOCTYIHUX NPUKIAAAX 1 HE BUHOCUTHCS Y MOBHOMY OOCS31 JUIsI TEMAaTUYHOTO KOHTPOJIIO.
3anikaBieHi yuHi MOXKYTh JIeTaJIbHIIIE OTIAHOBYBATH TaKi TEMH CaMOCTIHHO 3a MiAPYYHUKOM, Ha Kypcax
3a BUOOPOM UM IIiJ] Yac iHIMBiTyaJTbHOTO HAaBYAHHS B IM03ayPOYHHUN Yac.

Oco00,1MBOCTi OLIHIOBAaHHSA TA BeJeHHS KyPHAJIY. Y KiHIII KO)KHOI TeMU 3 aireOpH i MOYaTKiB
aHaI3y Ta 3 TEOMETpPil BUMTENh MPOBOJUTH TEMATHUYHE OIliHIOBaHHS. [IpW BHUCTaBICHHI TeMaTHYHOI
OI[IHKM BPAaXOBYIOTbCS BCi BUIM HABYAIBHOI MISTIBHOCTI, MO IIUISATATM OIIHIOBAHHIO MPOTATOM
BHUBYCHHS TEMH.

CeMmecTpoBe OI[IHIOBAHHS 3/11MCHIOETHCS HA M1/ICTaBl TEMAaTUYHOTO OKPEMO 3 alNreOpH i MovarTkis
aHaiizy 1 okpemo 3 reomerpii. TUMOBMMHM HaBYAIBHUMHU TUIAHAMHU 3arajlbHOOCBITHIX HaBYAJIbHHUX
3ananiB Il crymenio mependauene ouiHioBaHHs yuHiB 10-11-x knaciB 3 marematuku. CemecTpoBa
OIlIHKa 3 MAaTeMaTHKH BHBOJUTHCA SK CEpPemHE apUPMETHYHE CEMECTPOBHX OIIHOK 3 JBOX
MaTeMaTHYHUX KypciB (aqreOpH 1 MOYaTKiB aHaIi3y Ta reoMeTpii) Ta 3/1MCHIOETbCS OKPYIJIEHHS 10
uigoro yucia. (Hanpuxman, ydeHs/yueHulsi Mae ceMECTPOBI OIIHKK 8 3 anreOpu 1 movyaTKiB aHami3y 1 9
3 reometpii. Tomi cepeane 3HavyeHHs cTaHOBUTHME (8+9):2=8,5=9. OTxe, cemecTpoBa OIlIHKA 3
marematuku — 9). CemecTpoBa OIliHKa 3 MATEMATHKH BUCTABIISIETHCSI O€3 IATH JIO KJIACHOTO JKypHAITY Ha
CTOpIHKY 3 aireOpu 1 MOYaTKiB aHali3y B CTOBMYUK 3 HagmucoM «l cemectp. Matemarukay, «lI
cemecTp. Maremaruka» Ta Ha CTOPIHKY 3BefeHOTo o0miky. CemecTpoBa OIIHKA MOXE IIJIsTaTH
KOPUTYBAaHHIO BIAMOBIIHO 10 «IHCTPYKIlii 3 BEOCHHS KJIACHOTO XypHany yd4HiB 5-11(12)-x kiaciB
3arajbHOOCBITHIX HaBYaJbHUX 3aKJadiB», 3aTBEepIKeHOI Haka3oM MiHicTepcTBa OCBITH 1 HayKH
VYkpainu Big 03 uepBas 2008 poxy Ne 496. Kopurosana cemecTpoBa OIliHKA 3 MaTEMaTHKA BUBOAUTHCS
SIK cepeTHE apu(MeTUYHE CKOPUTOBAHUX CEMECTPOBHUX OINIHOK 3 JBOX MaTEeMAaTHYHUX KypCiB (aredpH i
MOYaTKIB aHAI3y Ta TEOMETpii) Ta 3AIMCHIOETHCS OKPYIJIGHHS A0 IIUJIOTO YWcia 3a HaBEJICHUM
MPUKIAI0M. BHUCTaBIsSETHCS KOpUTOBAHA CEMECTPOBA OIlIHKA 3 MAaTEMAaTHKW Ha CTOPIHKY 3 anreOpu i
MOYaTKIB aHAJI3Y.

Piune oriHIOBaHHS 3MIHCHIOETHCS HA OCHOBI CEMECTPOBUX a00 CKOPUTOBAHHMX CEMECTPOBHUX
OIIIHOK 3 MareMaTuku. PiuHa OlliHKa 3 MAaTeMaTHUKU BUCTABJISIETbCA Ha CTOPIHKY 3 anreOpH 1 MovarkisB
aHaJIi3y B CTOBMYMK 3 Haanucom «Pigyna. Marematuka». Ha cTopiHky 3BeieHOro 0OMiKy HaBUaIbHUX
JOCATHEHb YYHIB piyHa OLIIHKA 3 MAaTEMaTUKU BUCTABIISIETbCA Y CTOBITYMK «MaTeMaTHKa.



AJITEBPA 1 TIOYATKU AHAJII3Y 10-i1 kmac
(54 200. I cemecmp — 16 200, 1 200 na musicoens,
Il cemecmp — 38 200, 2 200 na muscoens, Pezeps — 7 200un)

OuikyBaHi pe3y/ibTaTH HABYAJILHO-Ni3HABAJIbHOI
AisUIBHOCTI Y4HIB

3MicT HABYAJIBHOT'0 MaTepiaay

Tema 1. ®YHKIII, IXHI BIACTUBOCTI TA IT'PA®IKH, 15roaun

Ydenb/yyeHuus:

KOPHUCTYETHCA PI3HUMU CIIOCOO0aMHU 3a1aHHs (DYHKITIH;
3HAXO0AMTh 00JIACTh BU3HAUCHHS (PYHKITIOHAITBHUX
3aJIeKHOCTEH; 3HaUeHHS (PYHKIIH TPpH 3aJaHUX
3HAYCHHSX apTyMEHTY 1 3HAUCHHSI apTyMEHTY, 3a KX
¢byHk1is HaOyBa€e JaHOTO 3HAUCHHS,

BJIACTHBOCTI;

BCTAHOBJIKOE BJIACTUBOCTI (DYHKITIH;

004YMCIII0€ TA MOPIBHIOE 3HAUCHHS BUPA3iB, K1 MICTATh
CTENeH1 3 palioHATBHUMHU TTOKa3HUKAMH, KOPEHI;
PO3Mi3HAE TA CXeMATHYHO 300paskye rpadiku
CTEeNeHEeBUX (YHKIIIH;

MO/IeJIIO€ PeabH1 MPOLECH 32 IOTIOMOTOI0 CTEIIEHEBUX

GbyHKIIIH.

Uwmcnosi ¢pyHKIIT Ta X BIACTHBOCTI.
Crnioco6u 3amanns ¢ynkuii. [Tapai ta
HermapHi QyHKIil.

Kopins n-ro crenens. ApudmMeTnanuit
KOPiHb N-TO CTEMNEHsI, HOTO BIACTHUBOCTI.
Creninp 3 pamioHaATbHUM MTOKa3HUKOM, Ta
HOTr0 BJIaCTUBOCTI

Crenenesi (yHKIIII, IXHI BJaCTUBOCTI Ta
rpadiku.

Tema 2. TPUTOHOMETPUYHI ®YHKIII 18 roaun

YdyeHb/yyeHuus:

BMi€ I1epeX0IUTH Bijl pajilaHHOT MIpU KyTa JI0 TpajycHOL
U HaBIIAKH,

BCTAHOBJIIOE BIAIIOBIAHICTS MK IIMCHUMH YHUCIIAMH 1
TOYKaMH Ha OAMHUYHOMY KOJIi;

po3ni3Hace i cxeMaTu4uHo 0yaye rpadiku
TPUTOHOMETPUIHUX (PYHKITIH;

JTIOCTpY€E BIAaCTUBOCTI TPUTOHOMETPUYHUX (PYHKITIH 32
JOTIOMOTOF0 TpadikiB;

NepeTBOPIOE HECKIIATHI TPUTOHOMETPUYHI BUPA3H;
3aCTOCOBY€ TPUTOHOMETPHUYHI (DYHKIIIT 10 OTTUCY
pealIbHUX MPOIIECIB;

PO3B’sA3Yy€ HAUTIPOCTII TPUTOHOMETPUYHI PIBHSHHS.

CuHyc, KOCHHYC, TaHT€HC, KyTa. Pagianne
BHUMIPIOBAHHS KYTIB.

TpuronomerpuyHi QyHKI[IT YUCIOBOTO
aprymenTy. OCHOBHI CIIBBIIHOIIIEHHS MK
TPUTOHOMETPUIHUMHU (QYHKITISIMH OJTHOTO
aprymenty. @opMmyinu 3BeIeHHS.
[Tepiomnunicts QyHKIi. BaacTuBocti Ta
rpadiku TPUTOHOMETPUYHUX (DYHKITIH.
DopMmyH 10AaBaHHS IS
TPUTOHOMETPUIHHUX (DYHKITIA Ta HACIIIKA 3
HUX.

HaiinpocTimri TpuroHoMeTpruYH1 piIBHSHHS.

Tema 3. IOXITHA TA Ii 3BACTOCYBAHHSI 14 ronun

Y4yenb/yyeHuus:

PO3yMi€ 3HaUCHHS MOHATTS MOXIJHOT Ul ONTUCY
peabHUX MPOILECIB, 30KpeMa MEXaHIYHOTO PYyXY;
3HAXOAUTH MIBUKICTb 3MIHHU BEJIMYUHH B TOYII1; KyTOBHUI
Koe(DillieHT 1 KyT HaXUy TOTHYHOI 10 rpadika GyHKIi B
JaHii ToYIli;

audepenuiroe GyHKIii, BAKOPUCTOBYIOUH TAOIUIIIO
MOXITHUX 1 IpaBuiia AU(epeHITIFOBaHHS;

3aCTOCOBY€ MOXITHY JJIS 3HAXO/KEHHS TPOMDKKIB
MOHOTOHHOCTI 1 eKCTpeMyMiB (pyHKIIi1, TOOy10BI
rpadikis;

3HAXOAMTh HaiOUIbIIIe 1 HaliMeHIIe 3HaUYeHHS (YHKIIIT;
PO3B’sI3y€ HECKIIAIHI MPUKIIAIHI 3a/1a41 Ha 3HAXOXKEHHS
HaOUIBIINX 1 HAWMEHIINX 3HaYeHb PeaJbHUX BEJMUNH.

[Toxigna yHkii, ii reoMeTpUYHUN
(bI3MYHUIMA 3MICT.

[IpaBuna audepeHIiroBaHHS.

Osnaka cranocti pyHkuii. locraTHi yMoBU
3pOCTaHHA U cnajanHs PyHKIIii.
Excrpemymu ¢yHKIii.

3acTtocyBaHHS MOXITHOT IO TOCTIIKEHHS
¢byHK1iM Ta oOYI0BH iXHIX IpadikiB.
HaiiOinbiie 1 HaiiMeH1Ie 3HaueHHs! QyHKIIT
Ha MPOMDKKY.




AJITEBPA T TIOYATKU AHAJII3Y 11 knac
(54 200. I cemecmp — 16 200, 1 200 na musicoens,
Il cemecmp — 38 200, 2 200 na muscoenn, Pezepe — 18 200un)

OuikyBaHi pe3yJibTaTH HABYAJIbLHO-Ni3HABAJIbHOI
AisUIBHOCTI Y4HIB

3MicT HABYAJIBHOT'0 MaTepiaay

Tema 1. IOKA3HUKOBA TA JIOTAPU®MIUHA ®YHKII 16 rogun

Ydenb/yyeHuus:
po3mi3Hac i 6yaye rpadikvu MOKa3HUKOBOT 1
norapupmigHOT QyHKITIH;

UTIOCTPYE BIaCTUBOCTI MOKA3HUKOBOT 1
norapuMigHOT PYHKITIH 32 TOTIOMOTO0 TpadiKiB;
3aCTOCOBY€ TIOKa3HUKOBY Ta Jorapudmiuny QyHKIil
JI0 OTMCY peaTbHUX MPOIIECIB;

PO3B’AI3y€ HANTIPOCTIII TOKA3HUKOBI Ta JIOTapUPMIUH1
PIBHSIHHS 1 HEPIBHOCTI.

BrnactuBocTi Ta rpadiku moxazHUKOBOT

b yHKIII.

Jlorapudmu Ta ix BmacTuBOCTi. BnactuBocri
ta rpadik morapudmianoi QyHKIIII.
Haiinpocrinri moka3zHUKOBI Ta JorapudmivHi
PIBHSHHS 1 HEPIBHOCTI.

Tema 2. IHTET'PAJI TA HOT'O 3BACTOCYBAHHS 10 roaun

Ydenb/yyeHuus:

3HAXOAUTD MEPBICHI 32 TOTTOMOTOIO TAOJIHII
MEPBICHUX Ta 1X BJIACTUBOCTEH;

BU/ILJIsSE TIEPBICHY, 110 3aJ0BOJIBLHSE 3a/1aH1 TOYATKOBI
YMOBH;

00YMCIIIOE THTETpAJT 32 JOTIOMOTOI0 TaOIHIIl EPBICHUX
Ta iX BJIACTHBOCTEH;

3HAXOAUTH TUIONI KPUBOJIHIMHUX Tpaneriil.

[lepBicHa Ta ii B1aCTUBOCTI.

Busnauenuii iHTErpa, Horo reoMeTpUYHUN
3MICT.

OOGuwrCIIeHHs TUIOI TUIOCKHUX (iryp.

Tema 3. EIEMEHTH KOMBIHATOPUKH, TEOPIi UMOBIPHOCTEN I MATEMATHYHOI

CTATHUCTHKMH 10 rogun

Yyenb/yuenunus:

PO3YMie€ 1110 Take MepecTaHOBKU, PO3MIIICHHS,
KoMOiHaIii (6e3 MOBTOPEHbB), KJIaCUIHE BU3HAUCHHS
MOHATTS KMOBIPHOCTI, 110 TaKe TeHEepaJIbHA
CYKYITHICTh Ta BUOIpKa, O3HAYCHHS CEPEITHBOTO
3HAYCHHsI, MOJIU Ta MEIIaHH BUOIPKHU

004YMCJII0€ BITHOCHY YacCTOTY MOJi1; KUTbKICTh
MepeCTaHOBOK, PO3MIIlIeHb, KOMOIHAIII; HMOBIPHICTH
MO /Ii1, KOPUCTYIOUYHUCH 11 O3HAYCHHSM 1
KOMOIHATOPHUMH CXEMaMH;

MOSICHIOE 3MICT CEpeIHIX MOKA3HHKIB Ta
XapaKTEPUCTHK BUOIPKH;

3HAXOAUTDb YHCIIOBI XapaKTEPUCTHUKN BUOIPKH JTaHHX.
3aCTOCOBY€ NMOBIPHICHI XapaKTEPUCTUKH
HABKOJIMIIIHIX SIBUMI JUIs] IPUAHSATTS PillIeHb

EnemenTtu xom6iHaTopuku. [lepecranoBku,
po3MileHHs, KoMOiHaIii (0e3 MOBTOPEHB ).
Krnacnyne BU3HAYCHHS! HMOBIPHOCTI
BUIIAAKOBO]T ITOIII.

BubipkoBi XapakTepUCTHKH: pO3MaxX BHOIPKH,
MoOJa, MeJliaHa, cepeHe 3Ha4YeHHs. [ 'padiune
noJaHHs iHpopMarlii mpo BHOIPKY.




I'eomerpis. 10 xnac
(51 200. I cemecmp — 32 200, 2 200 Ha musicoeHb,
Il cemecmp — 19 200, 1 200 na muscoensv, Pezeps — 7 200un)

OuikyBaHi pe3yJibTaTH HABYAJIbLHO-Ni3HABAJIbHOI
AisUIBHOCTI Y4HIB

3MicT HABYAJIBHOI'0 MaTepiaay

Tema 1. TAPAJIEJIBHICTD INPAMMUX I IIVIOIIUH Y ITPOCTOPI 17 roaun

Ydenb/yyeHuus:

Ha3MBAa€ OCHOBHI MOHSATTS CTEPEOMETPIT;

PO3pi3Hsi€ 03HAUYBaHI Ta HE O3HAYYBaHI MOHSTTS,
aKCIOMH Ta TEOPEMH;

(opmy0€ akcioMH cTepeoMeTpii Ta HACTIIKH 3 HUX;
3aCTOCOBYE aKCIOMH CTEPEOMETPil Ta HACIIIKU 3 HUX
710 PO3B’sI3aHHS HECKJIAIHUX 3a/1a4;

KJacu(ikye 3a IEBHUMHU O3HAKaMH B3a€EMHE
PO3MIIIIEHHS TIPSIMUX, MIPSIMUX 1 TUTOIIKH, TDIOIIHH Y
MPOCTOPI 32 KUTBKICTIO 1X CHUJTbHUX TOYOK;
BCTAHOBJIKOE TTAPATETBHICTh MPSIMUX, TPSAMOT Ta
TUTOIIMHY, TBOX TUIOIIHH;

3’5ICOBY€E, 4H € JIB1 IPSIMI MUMOOLKHUMHY;

300paxkae Girypu y mpocTopi;

3aCTOCOBYE BITHOUICHHS MMApaJIEIbHOCTI MDK MPSAMUMU
1 IJIOIMHAMH Y TPOCTOPI JI0 ONHCY BiHOIIEHb MIXK
00’€KTaMH HaBKOJIMITHBOTO CBITY.

OCHOBHI MOHSATTSI, AKCIOMH CTEPEOMETPIi Ta
HAWMPOCTIIIi HACTIKY 3 HUX.

B3aemue po3MillieHHs IPSAMUX y TTPOCTOPI.
[TapanenbHe MPOEKTYBaHHS 1 HOTO
BJIACTUBOCTI. 300paxeHHs Qiryp y
crepeomeTpii. [TapanensHicTs IpsiMOi Ta
rtomuHU. [lapanenbHiCTh MIIOMIHH.

Tema 2. HEPIHEHAUKYJIAPHICTD NIPAMUX I IIVIOHNIUH Y ITPOCTOPI 17 roqun

Yyenb/yuenunus:

BCTAHOBJIKOE TA OOIPYHTOBYE MEPIICHIUKYISIPHICTh
MPSMHUX, TIPSIMOT Ta TJIOIMIWHHU, TBOX TUIOIIHH;
(opMyJ110€ 03HAYCHHS KyTa MDK TIPSIMUMH, TIPSIMOTO
Ta IJIOIIHUHOO, IJIOIIMHAMHE; TEOPEMY MPO TPH
TePIEHIUKYIISIPH;

3aCTOCOBY€ BITHONIICHHS MDK MPSIMUMU 1 TUIONTUHAMU
y IPOCTOPI, BiICTaH1 1 KyTH Y IPOCTOP1 10 OTHCY
00’€KTIB HABKOJUIITHBOTO CBITY;

PO3B’sA3Y€ 3a/1a4i Ha 3HAXOKEHHS BiICTaHEH Ta KyTiB
B MPOCTOPI, 30KpeMa MPAKTUYHOTO MICTY.

[eprieHAUKYISAPHICTD TPSIMUX.
[lepneHAMKYISAPHICTD MPSAMOT 1 TTIOIIIMHH.
Teopema npo TpH NEPHICHANKYISPH.
[eprieHAMKYISPHICTD TUTOIINH.
JIBOorpaHHMIA KYT.

BumiproBaHHsI BIICTaHEH y IPOCTOPI: BiJ
TOYKH JI0 TUIONIMHH, BiJl IPSIMOT J10
TUTOIIMHY, MDK TUIOIIMHAMU. BUMiproBaHHs
KYTIB Y IPOCTOPi: MDK MPSIMUMU, MK
MPSIMOIO 1 TUIOIIMHOI0, MDK TUTONTAHAMH.

Tema 3. KOOPAUHATHU I BEKTOPH 10 rogun

Y4yenb/yyeHuus:

KOPHCTYETHCSH aHAJIOTIEI0 MK BEKTOpaMH 1
KOOpAMHATaMHM Ha IUIOIIMHI i y mpocTopi;
YCBiIOMUIIO€ BXXJIUBICTh BEKTOPHO-KOOPANHATHOTO
METOly B MaTeMaTHIli;

BHKOHYE€ olepallii HaJl BEKTOpaMH;

3aCTOCOBY€ BEKTOPH VIl MOJICJIFOBAHHS 1 00UNCICHHS
reOMETPUYHUX 1 PI3UUYHUX BEIUYMH;

3HAXOAMTh BIICTaHb MDXK JIBOMa TOUKaMH, KOOPIUHATH
Cepe/IMHU Bi/Ipi3Ka, KOOPAUHATH TOYOK CUMETPUUHUX
BIJTHOCHO MOYaTKy KOOPJIMHAT Ta KOOPAUHATHUX
TUTOIIIMH;

BHKOPHUCTOBY€E KOOPJIUHATH Y IPOCTOPI TSt
BHUMIpPIOBAHHS BifICTaHEH, KyTiB;

[TpstIMOKYTH1 KOOPAMHATH B IPOCTOPI.
Koopaunaru cepenunu Binpiska. Biacrans
MDK IBOMa TOYKAMH.

Bextopu y npocropi. Onepartii Hax
BekTopamu. @opmyIu Jj1sl 0OUUCIICHHS
JIOBKUHH BEKTOPa, KyTa MK BEKTOPaMH,
BiZICTaHi1 Mk JBOMa Toukamu. CUMETpist
BITHOCHO TIOYATKy KOOPJIMHAT Ta
KOOPJMHATHUX TUIONIUH




I'eomerpis. 11 xnac
(51 200. I cemecmp — 32 200, 2 200 Ha musicoeHb,
Il cemecmp — 19 200, 1 200 na musncoens, Pesepe — 14 200un)

OuikyBaHi pe3yJibTaTH HABYAJIbLHO-Ni3HABAJIbHOI
AisUIBHOCTI YYHIB

3MicT HABYAJIBHOI'0 MaTepiaay

Tema 1. MHOI'OI'PAHHUKMH 14 ronun

Ydenb/yyeHuus:

po3Mi3HAa€ OCHOBHI BUJJ MHOTOTPAHHUKIB Ta X
€JIEMEHTH;

300paKy€ OCHOBHI BUIM MHOTOTPAaHHUKIB Ta iX
€JIEMEHTH;

Mae ysBJIeHHS TIPO Mepepi3u MHOTOTpaHHUKA
IJIOLIMHOIO;

(opMmyJ110€ 03HAYEHHS BKa3aHUX Y 3MICTI
MHOTOTPaHHUKIB;

3anucye GopMyiH st 00UUCIIEHHS IO O19HOT Ta
[IOBHOT TOBEPXOHB NMPU3MHU Ta Mipamiau

004YMCIII0€ BETUYNHN OCHOBHHUX €JIEMEHTIB
MHOTOTPaHHUKIB;

3aCTOCOBY€ BUBUYEHI (POPMYIIH 1 BIIACTUBOCTI JI0
pO3B’sI3yBaHHS 3aj1a4, 30KpemMa MPUKIIaJHOTO 3MICTY.

MHororpanHuK Ta foro enemeHTd. Omykii
MHororpanHuky. [Tpmsma. Ipsima i
npaBuiIbHa npu3Mu. [lapaneneniner.
[Tipamina. [TpaBuibHa mipamina. [lepepizu
MHOTOT'PaHHHKIB.

[Tnomri 6i9HOT Ta TOBHOT MOBEPXOHB
PU3MHU, MIPaMiJIH.

Tema 2. TIJIA OGEPTAHHS 12 roaun

YdyeHb/yyeHuus:

004K CJII0€ BETMYUHU OCHOBHHUX €JIEMEHTIB T1T
obepTaHHS;

3aCTOCOBYE BIIACTUBOCTI TUT 0OEpTaHHS 10
pO3B’sI3yBaHHS 3a]1a4;

po3mi3Ha€e BUIM TIT 0OCpTaHHs, IXHI EJIEMEHTH;
MHOTOTPaHHUKH 1 TiTa o0epTaHHs y X KOMOIHAITIAX B
00’€KTax HaBKOJIUITHBOTO CBITY.

[uniagp, koHyce, ix enementu. [lepepizu
LWTIHJIpa 1 KOHYCa: OChOBI epepizu
MUTIHAPA 1 KOHYCa; Iepepi3u IUTIHpa 1
KOHYcCa IUIOUIMHAMH, TapajeIbHUMH OCHOBI.
Ky 1 cdepa. Tlepepis Ky MIOMKAHOO.

Tema 3. OB’EMU TA IIVIOIII IOBEPXOHb TEOMETPUYHMUX TIJI 11 roaun

Y4yenb/yuenuus:

3anmucye Gopmyiu i 00UHCIICHHS 00’ eMIB
napasiesnerinesia, Ipu3MHu, Mipamiay, MITHIpa, KOHYyca,
Ky, TUTo1] 619HOT Ta MOBHOT MMOBEPXOHb ITWITIHIPA,
KOHYca, TIonI cepu;

Mae€ ysiBJIEHHsI Tpo 00’eM Tiia Ta 1oro OCHOBHI
BJIACTHBOCTI;

PO3B’s13y€ 3a7a4i Ha OOUKCTICHHS 00’ €MIB 1 TLION]
MOBEPXOHb FT€OMETPUYHUX T1, 30KpeMa MPUKIaTHOTO
3MICTY.

[TonsaTTs mpo 06’eM Tina. OCHOBHI
BJIACTUBOCTI 00’ eMiB. OO0’ eMU IPU3MH,
napaJiesneninesna, mpamiam, MIIHIpa,
KOHYyca, KYJIi.

[Tnomuri 619HOT Ta MOBHOT TOBEPXOHb
muTiHIpa, konyca. [Tnoma chepu.




