HABYAJIBHA ITPOTPAMA
3 MATEMATHUKU
(AJITEBPA 1 TIOYATKHM AHAJII3Y TA TEOMETPIA)
qutst yaHiB 10-11 kiaciB 3arafbHOOCBITHIX HaBYAJIBHUX 3aKJIa/IiB
PiBens cranmapty

I[TOACHIOBAJIBHA 3AIIMCKA

Mema 6a3060i 3azanvHoi cepedHbOi ocgimu: PO3BUTOK OCOOUCTOCTI, sfKa TMOEMHYE B COOI1
TBOPYMI TOTEHIIa]d O HABYaHHS, IHIIIATUBHICTH O CAMOPO3BUTKY Ta CaMOHABYAaHHS B CyYaCHHUX
yMOBaX, 34aTHOCTI igeHTH(iKyBaTH ce0e SK BaXIUBY 1 BIANOBIJAIBHY CKIJIAZIOBY YKpPaiHCHKOTO
CYCHUIbCTBA, SIKa TOTOBA 3MIHIOBATH 1 BIJICTOIOBATH HAI[IOHANBHI LIHHOCTI YKPaiHCBKOTO HAapoy.
BaxJiMBUM YMHHUKOM PO3BHUTKY TaKOi OCOOMCTOCTI € (hopMyBaHHS B Y4HIB YMiHb 3aCTOCOBYBATH
HaOyTi 3HAaHHS Yy peaJlbHUX MXUTTEBUX CHUTYyallidX, IiJ] 4ac PO3B'SI3aHHS MPAKTUYHMUX 3aBJaHb Ta
3/1aTHOCTI BU3HAYaTH 1 OOTPYHTOBYBATH BJIACHY JKUTTEBY MO3UIIIIO.

[IpoBinHuM 3acob0M peadizaliii BKa3aHOI METH € 3alpOBaXKEHHSI KOMIETEHTHICHOTO MiAXO01y
y HaBYaJIbHO-BUXOBHHUH IPOLEC 3arajbHOOCBITHBOI MIKOJIM MUIIXOM (OpPMYBaHHS NpPEAMETHUX 1
KITFOYOBUX KOMITETEHTHOCTEH.

B ocHOoBy moOymoBM 3MicTy Ta opraHizamii Mporecy HaBYaHHS MaTEeMAaTUKH IOKJIaJIeHO
KOMNnemeHmHicHull nioxio, BIANIOBIAHO IO SKOTO KIHIIEBUM pe3yJbTaTOM HABYaHHS IpeIMeTa €
chopMOBaHi MeBHI KOMIIETEHTHOCTI, SKi COPUATHMYTH 3[JaTHOCTI y4HS 3aCTOCOBYBAaTH CBOI 3HAHHS B
peallbHUX )KUTTEBUX CHUTYAIisIX, HECTU BiJIMOBIAAIBHICTh 32 CBOI [ii, OpaTH MOBHOLIIHHY y4acTh B XKHUTTI
CYCIIJILCTBA.

Jlig ycmimHOi ydacTi B CY4aCHOMY CYCHIIBHOMY JKHTTI OCOOHCTICTh MOBHMHHA BOJOJITH
NEBHUMHM NpPUHOMaMU MaTE€MaTU4HOI AISIIBHOCTI Ta HaBUYKAaMHU iX 3aCTOCYBaHb /10 pO3B’sI3yBaHHS
MpakTUYHUX 3a7a4d. [leBHOI mMaTeMaTHYHOI MIJTOTOBKM 1 TOTOBHOCTI ii 3aCTOCOBYBaTHM BUMArae i
BHBYCHHS 0ararbOX HaBYAIBHUX MPEIMETIB 3araJIbHOOCBITHHOI MIKOJU. 3HAUYHI BUMOTH JI0 BOJIOJIHHS
MaTEeMaTHUKOI y pO3B’sI3yBaHHI MPAKTHYHUX 3a/ad CTaBISATh CYYaCHHUH PHUHOK Mpalli, OTPHUMAaHHS
SIKICHOT MpO(eciiftHOi OCBITH, MPOJIOBKEHHS OCBITH HAa HACTYIMHHUX eTanax. ToMy OJHUM 13 TOJOBHHUX
3aBJlaHb I[bOIO Kypcy € 3a0e3neueHHs YMOB Ui JOCATHEHHS KOXHHMM YYHEM MpPaKTUYHOI
KOMIIETEHTHOCTI.

Ilpakmuuna komnemenmuicms niepeoayae, 0 BUIYCKHHUK 3arajbHOOCBITHROTO HABYAJIbHOTO
3aKJaay:

« BMi€e OyayBaTH 1 JOCHI[XKYBAaTH HAWMpOCTIIII MaTeMaTH4YHI MOJENl pealbHUX OO0’ €KTIB,
MPOIIECIB 1 SIBUII, 3a]1a4, MOB’A3aHUX 13 HUMH, 32 JIOTIOMOTOI0 MaTeMaTUYHUX 00’ €KTIB, BIIAMOBIIHUX
MaTeMaTHYHUX 3a]1a4;

« BMI€ OBOJIOJIIBATH HEOOXI1JHOIO ONEPAaTUBHOIO 1H(OpMALI€I0 IS PO3YMIHHS TOCTaHOBKU
MaTeMaTH4YHOI 3ajiadyi, ii XapakTepy M o0cOOJMBOCTEH; YTOUHIOBAaTH BHUXINHI JaHi, METy 3ajadi,
3HAaXOAUTU HEOOXITHY MOJATKOBY iH(opMallito, 3aco0M po3B’sI3yBaHHS 3ajadi; nepegopMysIbOByBaTH
3ajjauy; pO3WIEHOBYBAaTH 3a/lauyi Ha CKJIAJ0Bi, BCTAHOBIIOBAaTH 3B’A3KM MIX HHUMH, CKJIaJaTH IUIaH
pO3B’sA3aHHA 3ajayi; BHOWpAaTH 3aco0M pPO3B’S3aHHS 3ajadi, iX TIOPIBHIOBATH 1 3aCTOCOBYBATU
ONTUMAJIbHI; TEPEeBIPATH MPaBWIBHICTh PO3B’SA3aHHS 3a7ayi; aHali3yBaTH Ta IHTEpPHpPETYBATH
OTpUMaHMUI pe3ynbTaT, OLIHIOBATH HOro MPUIATHICTH 13 PI3HUX IO3UIIN; y3arajJpHIOBATH 3ajady,
BCEOIYHO 11 pO3MIIsiIaTh; IpUWMaTH PillIEHHS 3a pe3y/IbTaTaMu PO3B’s3aHHS 3a7aul;

* BOJIOZIIE TEXHIKOIO OOYHCIIEHb, palliOHAIbHO MOEJAHYIOUYHM YCHI, MHCbMOBI, 1HCTPYMEHTAaJbHI
o0uHnCIIeHHs, 30KpeMa HaOIMKeH;

« BMi€ TPOEKTYyBaTW 1 3[IMCHIOBATH QITOPUTMIYHY Ta EBPUCTHYHY [iSUTBHICTH Ha



MaTeMaTHYHOMY MaTepiai;

« BMi€ mpaifoBaT 3 opmyiaamMu (pO3yMiTH 3MICTOBE 3HAUEHHS KOXKHOTO eJeMeHTa (opMyIH,
3HAXOAMTU iX YHMCIIOBI 3HAUEHHS NpPU 3aJaHUX 3HAYCHHAX 3MIHHUX, BHPaXKaTH OJHY 3MIHHY dYepe3
1H1I);

«BMi€ uuTaTd 1 OyayBaTu rpadikud (YHKIIOHATBHUX 3aJCKHOCTEH, JOCHIKYBaTH iX
BJIACTUBOCTI;

- BMi€ KJacu(iKyBaTH 1 KOHCTPYIOBATH Te€OMETPHYHI (Irypd Ha IUIOMMHI ¥ y MPOCTOpI,
BCTAHOBJIIOBATH 1X BIACTHBOCTI, 300paxkaTH IPOCTOPOBi Pirypu Ta iX eIeMeHTH, BUKOHYBATH ITOOY/I0BU
Ha 300paKCHHSIX;

+ BMi€ BHMIPIOBAaTH T€OMETPHYHI BEJIMYMHM HA TUIOMIMHI ¥ Y MPOCTOPI, SKI XapaKTePU3YIOTh
PO3MILIEHHS TeOMeTpUuYHUX (iryp (BiAcTaHi, KyTH), 3HAXOJUTH KUIBKICHI XapaKTEPUCTUKU (iryp
(momti Ta 06’eMn);

+ BMI€ OILIIHIOBATH LIAHCU HACTAHHS TUX YM 1HIIUX ITOIIH.

[IpakTHYHa KOMIETEHTHICTh € BAKJIMBUM [OKa3HHUKOM SKOCTI MaTeMaTHYHOI OCBITH,
MPUPOJHUYOI MMIATOTOBKKM MoJioAl. BoHa IMEBHOro Mipo0 CBiIYUTH PO TOTOBHICTH MOJOJII MO
MOBCSAKIECHHOTO JKUTTS, 1O HAWBa)UIMBIIIMX BHAIB CYCHUIBHOI MJisUIBHOCTI, 1O OBOJIOJIHHSA
podeCiiHOIO OCBITOIO.

@®opMyBaHHS HAaBUYOK 3aCTOCYBAaHHS MAaTEMAaTHKH € OJHIEI0 13 TOJOBHUX MiJed HaBYAHHS
MaTeMaTHKU. PaaukanibHUM 3aco00M peamizamii TPHUKIATHOI CHOPSMOBAHOCTI IIKUIBHOTO KYypCy
MaTEMaTHKH € IHUPOKE CHCTEMaTHYHE 3aCTOCYBaHHS METOJy MAaTEMaTHYHOT'O MOJICITIOBAHHS MPOTATOM
ycboro Kypcy. lle crocyerbcsi BBENCHHS TIOHSTH, BHSBJICHHS 3B’SI3KIB MK HHMH, XapakTepy
UTFOCTpalliid, CHCTeMH BIIpaB 1, HAPEIITI, CHCTEMU KOHTpOI0. [HakiIe Kakyuu, MaTeMaTUKu Tpeda Tak
HaBYaTH, 1100 y4HI BMiJM ii 3acTocoByBaTH. 3abe3meueHHs] MPUKIAAHOI CIIPSIMOBAHOCTI BUKJIAJAaHHSA
MaTEeMaTHKU crpuse GOpMYBaHHIO CTIMKUX MOTHBIB JO HaBYAaHHS B3arajii 1 10 HaBYaHHS MAT€MAaTUKH
30Kpema.

Peanizaris mpakTH4HOI CIPSIMOBAHOCTI B MTPOLIEC HABYAHHSI MAaTEMaTUKH O3HAYAE:

1) CTBOPEHHS 3amacy MaTeMaTHMYHUX MOJIEJEH, Kl ONMUCYIOTh pPealibHI SBHUIIA 1 TIPOLIECH,
MAalOTh 3araIbHOKYJIBTYPHY 3HAUYIIiCTh, @ TAKO)K BUBYAIOTHCS Y CYMDKHUX IIPEIMETaX;

2) ¢bopMyBaHHS B Y4YHIB 3HaHb Ta BMiHb, SIKI HEOOXIAHI A JOCHIIKEHHS LHX
MaTeMaTHYHUX MOJIeNe;

3) HAaBYaHHS Y4YHIB MOOYAOBI 1 JOCHIKEHHIO HAWMPOCTINIUX MaTEeMaTHYHUX MOJemneit
peabHUX SIBUII 1 TPOLIECIB.

[IpakTuHa CHOpPSAMOBAHICTh MAaTEMaTHYHOI OCBITH CYTTE€BO  MiJIBUIIYETHCS  3aBISKU
BIIPOBA/KEHHIO 1HPOPMAIiTHO-KOMYHIKAIIIHUX 3ac00iB Y HABYaHHS MaTeMaTHKU.

OpuuM 13 HaMBaXJIUBINIMX 3ac00iB 3a0e3Ne4eHHs MPAKTUYHOI CHPSIMOBAHOCTI HaBUaHHS
MaTeMaTHKH € BCTAHOBJICHHS! MDKIPEIMETHUX 3B’S13KiB MATEMAaTHUKHU 3 1HITUMH MPEIMETaMH, y TEPITy
gepry 3 npupoaHnduMu. OcoOIMBOI yBaru 3aciyroBy€ BCTAHOBIICHHS, 3B SI3KIB MK MaTeMaTHKOIO Ta
1H(OPMATUKOI0O — JBOMa OCBITHIMM Tally3sIMH, SIKI € BH3HAYaJlbHUMHU Yy MIATOTOBLI OCOOHCTOCTI JI0
KHUTTA Y TOCTIHAYCTpiaibHOMY, 1HpOpMaLiiHoMy cycninbeTBi. Llupoke 3acTocyBanHs iH(popMaliiHo-
KOMYHIKAI[iIHHUX 3aco0iB y HaBYaHHI MaTeMaTHUKW JOLLUIbHE M1 MPOBEACHHS MaTeMaTUYHUX
eKCIIepUMEHTIB, MPAaKTUYHUX 3aHATh, 1H(OpMAIiiiHOrO 3a0e3neueHHs], Bi3yaJlbHOTO IHTEpIpPETyBAaHHS
MaTeMaTHYHOI JisSUIbHOCTI, TPOBEACHHS JJOCIIJIKEHb.

Kpim Toro, HaB4aHHS MaTEeMAaTUKH Ma€ 3pOOUTH NEBHHI BHECOK y ()OPMYBAaHHS KITFOUOBHX
KOMIIETEHTHOCTEH.

Kimrouosi komnerentaocti | KommonenTu




CrijKkyBaHHSI J€p>KaBHOIO
@a piaHOIO y pasi
BiIMIHHOCT1) MOBaMH

Yminna: craBuTH 3anuTaHHS 1 pO3MI3HABATH MPOOJIEMY;
MipKyBaTH, pOOMTH BHCHOBKHM Ha OCHOBI iH(opMarlii, moganoi B
pizHuX popmax (y TabIuIAX, Jiarpamax, Ha rpadikax); po3yMiTH,
MOSICHIOBATH 1 NEPETBOPIOBATH TEKCTH MaTeMaTHYHUX 3a7ad
(YCHO 1 MMCBEMOBO), TPaMOTHO BHCJIOBIIOBATHCS PiIHOIO MOBOIO;
JIOPEYHO Ta KOPEKTHO BXHMBATH B MOBJICHHI MaTEeMaTUYHY
TEPMIHOJIOTII0, YITKO, JIAKOHIYHO Ta 3PO3yMUIO (HOpMYIIOBATH
IYMKY, apryMEHTYBaTH, JOBOJUTH TIPABWIBHICTh TBEPDKCHB;
MIOTIOBHIOBATH CBil CIIOBHMKOBHUH 3ariac.

Cmaenenna: PO3YMIHHS Ba)XJIMBOCTI YITKUX Ta JAKOHIYHHUX
(bopMyITIOBaHb.
Haesuanvni pecypcu:

BJIACTUBOCTEH, IOBEICHHS TEOPEM, PO3B 3yBaHHs 3a]1a4.

O3HAYCHHA TOHATH, (POPMYIIOBAHHS

CriskyBaHHS 1HO3EMHUMH
MOBaMH.

Yminna: cninkyBatucs 1HO3EMHOIO MOBOIO 3 BUKOPHCTaHHSIM
YHCIIBHUKIB, MATEMAaTUYHUX MOHSITH 1 HAWY>KMBAHIIIUX TEPMiHIB;
CTaBUTH 3amHUTaHHs, (OPMYIIOBATH MPOOIIEMY;
MaTeMaTHYHUN TEpMiH 4YM OyKBEHE IIO3HAYCHHS 3

31CTaBIATU
Horo
MOXO/KEHHSIM 3 1HO3€MHO1 MOBH, MPaBUJIbHO BHKOPHUCTOBYBATH
MaTeMaTH4YH1 TEPMIHH B TOBCAKIECHHOMY KHTTI.

Cmaenennsn: YCBIIOMJICHHSI BaXXUJIMBOCTI BHBYCHHS 1HO3EMHHX
MOB JUISS PO3YMIHHS MaTEMaTHYHUX TEPMIiHIB Ta MO3HAYCHb,
nomyky iH(opmarlii B iHIIOMOBHUX JKEpEax.

pecypcu:
BUKOPUCTAHHSM CTATUCTHYHHX JIAHUX, MATEMATUYHHUX TEPMIiHIB.

Haeuanvni TCKCTH 1HO3EMHOIO MOBOIO 3

MaremaTuyna
KOMIIETEHTHICTb.

Yminna: onepyBatu 4yucioBOlO iH(OpMaIli€r0, TE€OMETPUIHUMHU
o0’eKTaMM Ha IUIOLIMHI Ta B MPOCTOpi; BCTAHOBIIOBATH
BITHOIIEHHST MK pealbHUMHU OO0 ’€KTaMU  HABKOJUIIHBOI
JificHOCTI (MPUPOJHUMHM, KYJIBTYPHUMH, TEXHIYHHUMH TOILO);
PO3B’sI3yBaTH 3ajadi, 30KpeMa MPaKTUYHOrO 3MICTY; OyayBaTH 1
JOCJIIJDKYBATH  HAWMPOCTIIIT MaTeMaTH4HI MOJENl peaTbHUX
00'eKTiB, TpPOLECIB 1 SBHIL, IHTEPHPETYBaTH Ta OL[IHIOBATU
pe3yibTaTH; TPOTHO3YBAaTH B KOHTEKCTI HaBYAJIBHUX Ta
NPaKTUYHUX 337a4; BUKOPUCTOBYBATH MaTeMaTHYHI METOAM Y
KUTTEBUX CUTYAIIISX.

Cmaenenna: yCBIIOMJICHHS 3HAYeHHS MaTeMaTHKU  JUIS
MOBHOI[IHHOTO KHUTTS B CYYaCHOMY CYCHUIBCTBI, PO3BHUTKY
€KOHOMIYHOTO 1

TEXHOJIOTTYHOTO, 00OpPOHHOTO  TMOTEHIIATY

Jiep>KaBH, YCIIITHOTO BUBYCHHSI 1HIIMX JUCITUTIIIH.

pecypcu:
30KpeMa TaKuX, [0 MOJICTIOIOTh peabHl KUTTEBI CUTYAITI].

Haesuanvni pO3B'SI3yBaHHS MaTE€MAaTUYHUX 3aj]ad,

OCHOBHI KOMIIETEHTHOCTI
y TPUPOAHUYMX HAyKax 1

TEXHOJOTIAX.

Yminna: posmiznaBatu mpoOemMu, 10 BUHUKAIOTH Y JOBKULII 1
SKI MOXKHa PpO3B’S3aTH 3aco0aMu MaTeMaTUKH; OyayBaTh Ta
OPUPOIHUX  SIBUII 1

JTOCTIPKYBaTH MaTeMaTU4HI MOl




MPOIIECIB.

Cmaenenna: yCBIJOMIICHHS BaXKJIIMBOCTI MAaTEMaTUKH  SIK
YHiBepCcaJIbHOT MOBH HayKH, TEXHIKU Ta TEXHOJIOTIH.

Haeuanvui pecypcu: cxnananHs rpadikiB Ta miarpam, sKi
UTFOCTPYIOTh  (DYHKIIOHAJIBHI 3aJI€KHOCTI PE3yJbTaTiB BILIUBY
JIIOJICHKOT TISUTBHOCTI HA TIPUPO.Y.

[ndopmaniitno-mdpoBa
KOMITETCHTHICTh

Yminna: ctpyKTypyBaTH JaHi; DiSATH 32 ITOPUTMOM Ta CKIIAJaTH
QITOPUTMHU; BHU3HAYaTH JOCTATHICTh JAHWX JUIS DPO3B’SI3aHHS
3a/1a4ul; BUKOPHCTOBYBATH Pi3HI 3HAKOBI CHCTEMH; 3HAXOIUTH
iHpopMalifo Ta OIliHIOBAaTH ii JOCTOBIPHICTH, JIOBOIUTH
ICTUHHICTH TBEPPKEHb.

Cmaenenna: KpUTHYHE OCMUCIEHHs iH(popmamii Ta prepen ii
oTpuMaHHs; ycBimomiieHHs BaxyuBocTi IKT mns edexruBHOTrO
PO3B’SI3yBaHHS MAaTEeMAaTUYHUX 33]1a4.

Haesuanwui pecypcu: Bizyamizailis JaHux; moodymosa rpadikis ta
miarpaMm, 300pakeHb CTepeoMeTpUYHuX ¢iryp 3a JOMOMOIO0
MporpamMHuX 3aco0iB.

VYMiHHS BYUATHUCH
BIIPOJIOBK JKUTTS

Yminna: Bu3HauaTH MeTy HaBYAIIbHOI NISJIBHOCTI, BigOupaTtu i
3aCTOCOBYBAaTH MOTPIOHI 3HAHHS Ta CIOCOOW MiSUNIBHOCTI 7St
JOCATHEHHS 1i€i METH; OpraHi3oByBaTH Ta IUIAHYBaTH CBOIO
HaBYAlbHY  JISUTBHICTH,  MOJIEJIOBAaTH  BIIACHY  OCBITHIO
TPAEKTOPIIO, AaHANI3yBaTH, KOHTPOJIIOBATH, KOPUTYBaTH Ta
OIIHIOBATH PE3YJIbTATH CBOET HABUAIBHOI JISUIBHOCTI; JTOBOJIUTH
MPaBUJIBHICTh BJIACHOTO CYJUKEHHS abo BU3HABATH
IMOMHMJIKOBICTb.

Cmaenenna: YCBIIOMIICHHS BJACHHX OCBITHIX TOTped Ta
[[IHHOCTI HOBHMX 3HAHb 1 BMiHb; 3allIKaBJICHICTh y Mi3HaHHI CBITY;
PO3YMiHHS BKJIMBOCTI BUUTHUCS BIPOJOBK KHUTTS; IPATHEHHS 10
BJIOCKOHAJICHHS PE3YJIbTATIB CBOET TiSIIBHOCTI.

Hasuanwvni  pecypcu:  MOJICNIOBAaHHS  BIACHOI  OCBITHBOT
TpaekTopii; cTaTUCTM4YHA 1H(QOpMalis; ICTOPUYHI  3ajaul;
3aB/IaHHS UMOBIPHICHOTO 3MICTY.

[nimiaTuBHICTE 1
H1AIPUEMITUBICTD

Yminna: renepyBatu HOBI 171€1, BUPIIIYBaTH KUTTEBI MPoOIEeMH,
aHaNi3yBaTH, MPOTHO3YBAaTH, YXBAJIIOBAaTH ONTHMAJbHI PIlIEHHS;
BUKOPUCTOBYBaTH KpHUTEpii paliOHaIbHOCTI, MPaKTUYHOCTI,
e(eKTUBHOCTI Ta TOYHOCTI, 3 METOI0 BHOOpY Hail Kpamioro
pilleHHs; apryMeHTyBaTH Ta 3aXMIaTH CBOK  IO3MIIIIO,
JUCKYTYBaTH; BHMKOPHUCTOBYBaTH pIi3HI CTpaTerii, NIyKaiouu
ONTUMAJILHUX CHOCO0IB pO3B’sI3aHHS JKUTTEBOTO 3aBJIAHHS.
Cmagnenna: 1HIIATUBHICTb, BIANOBINAJIBHICTb, YIEBHEHICTH Yy
co01; TMepeKOHaHICTh, M0 YCIIX KOMAaHAM — 1€ H OCOOMCTHIl
yCIiX; MO3UTHUBHE OLIHIOBaHHS Ta MIATPUMKA KOHCTPYKTHBHHUX
11el 1HIIHNX.

Haguanvnui  pecypcu: 3anadi  TiANPUEMHUIIBKOTO  3MICTY




(omTuMmizanilHi 3a1a4i).

CouianbHa Ta | YMinua: BUCIOBIIOBATH BJIACHY AYMKY, CIyXaTH 1 4yTH 1HIIHX,
rpoMaisiHCbKa OLIIHIOBATH apTYMEHTH Ta 3MIHIOBAaTH TyMKY Ha OCHOBI JIOKa3iB;
KOMITETEHTHOCTI apryMEHTYBaTH Ta BiJCTOIOBATH CBOIO IO3UIII0; YXBaJIOBATH

apryMEHTOBaHi pillIeHHS B JKUTTEBUX CHTYallisX; CHIBIPALIOBATH
B KOMaHJli, BUJUIATH Ta BUKOHYBaTH BJIACHY POJb B KOMaHIHIH
po0OTI; aHaNi3yBaTH BJIACHY €KOHOMIYHY CHUTYAIlll0, POAWHHHI
OFOJIKeET, KOPUCTYIOUYHCh MaTeMaTUIHUMHU METOaMU;
OpIEHTYBAaTHUCS B IIMPOKOMY KOJII TOCIYT i TOBapiB Ha OCHOBI
YITKUX KPUTEPIiB, POOUTH CIHOXKHUBYMKA BHOIp, CIUPAIOYKCH,
30KpeMa, 1 Ha MaTeMaTH4HI JaHi.

Cmaenenna: ONAUIMBICTh 1 TIOMIPKOBAHICTh; PIBHE CTABICHHS
JI0 1HIIMX HE3aJIEKHO BIJ CTATKIB, COLIAJIBHOTO IMOXOIKCHHSI,
BIJIMOBIJAJIGHICTh 3a CHUIBHY CHpaBy, HaJIaIITOBAaHICTh Ha
JoTiuHe OOTPYHTYBaHHS MO3UIIII 0€3 MepeI4acHoro Mepexoay A0
BHCHOBKIB; TIOBara JI0 TpaB JIFOJIMHYU, aKTUBHA IO3HUIliS 100
00pOTHOM 13 AMCKPUMIHALIIEIO.

Haesuanwni pecypcu: 3aaadi ColiabHOTO 3MICTY.

OO013HaHICTD Ta | Yminna: 3a1iicHIOBaTH HEOOX1IHI PO3PaXyHKHU ISl BCTAHOBIICHHS
camMoBHpaxeHHs y cdepi | mpomopiiif, BIATBOPEHHS NEpPCHEKTUBH, CTBOPEHHA 00’ €MHO-
KYJIbTYypU MIPOCTOPOBUX KOMITO3UI[IM; YHAOUHIOBATH MaTeMaTHU4HI MOJEIIL,
300pakatH irypu, rpadiku, pUCYHKH, CXEMH, JiarpaMH.
Cmaenennsn: YCBITOMIICHHS B3a€MO3B 3Ky MaTEeMaTHKHA Ta
KYJIBTYPH Ha TPHUKJIATaX 3 apXiTeKTYpH, KUBOIHCY, MY3UKH Ta
1H.;  pO3YMIHHS  Ba)JIMBOCTI ~ BHECKY  MAaTeMaTUKIB Y
3araJibHOCBITOBY KYJIbTYpY.

Haeuanoni pecypcu: MareMaTU4HI MOJENI B PI3HUX BHUAAX
MUCTEITBA.

Exonoriuna rpaMoTHICTb 1| Yminna: aHami3yBaTH 1 KPUTHYHO OIIHIOBAaTH COLIaJIbHO-
3J10pPOBE KUTTH. eKOHOMIUHI MOAii B Jep’kaBl Ha OCHOBI CTaTUCTUYHUX JAaHUX;
BpPaxOBYBaTH MPABOBi, €TUYHI, €KOJOIIUHI 1 COIiaJibHI HACIIIKU
pillieHb; PO3Mi3HABaTH, SIK IHTEpIIpeTallii pe3yiabTaTiB BUPIIICHHS
po06sieM MOKYTh OyTH BUKOPUCTAHI JIJIi MaHIMYyTFOBaHHS.
Cmaenenna: YCBIIOMIICHHS B3a€MO3B’SI3Ky MaTEeMAaTHKHA Ta
€KOJIOT1i Ha OCHOBI CTATHCTHYHUX JIaHMX; OIIATHE Ta OCPeKITNBE
BIJTHOIIEHHSI 1O TNPHPOJHUX PECYpCiB, YUCTOTH JOBKLIA Ta
JOTPUMAHHS CaHITAPHUX HOPM MOOYTY; PO3MIIAJ] MOPIBHAIBHOT
XapaKTepUCTUKH MIOAO0 BHOOPY 370pOBOr0 CHocoly KHUTTH;
BJAacHA JyMKa Ta MO3HULISA 0 3J0BXKHBaHb aJIKOTOJIIO, HIKOTHHY
TOIILIO.

Haeuanvni pecypcu: HaBYallbHI TIPOEKTH, 3a7adi COIlaJbHO-
€KOHOMIYHOT'0, €KOJIOTIYHOr0 3MICTY; 3afaul, sKi CHPHUSIIOTh
YCBIIOMJICHHIO I[IHHOCTI 3JIOPOBOTO CIIOCOOY KHUTTS.

Hackpi3ni Jinii Ta ix peanizanisi. Y HaBuanbHil mporpami BUOKPEMIIIOIOTHCS TakKi HACKpi3Hi




YOTHPM JIiHIT KIIOYOBUX KommeTreHTHocTel: ''Exosoriyuna 6e3meka Ta crTajuii po3BUTOK',
"I'pomaasiHchbKa BianmoBigajabHicTh', "310poB's i Oe3nmeka', "llinnpuemiauBicTs Ta (piHaHCOBA
rpaMoTHicTB", sKi cripsMOBaHi Ha (OpPMyBaHHS B YUHIB 3/1aTHOCTI 3aCTOCOBYBATH 3HAHHS W YMIHHA Y
pEATbHUX JKUTTEBUX CUTYAIIIsIX.

Hackpi3ni miHii € 3aco00oM iHTerparii KIFYOBHX 1 3arajJbHONPEIMETHHX KOMIICTCHTHOCTEH,
HaBUAJBHUX TMPEAMETIB Ta MPEAMETHUX IMKIIB, 1X HEOOXIIHO BpaxOByBaTH Ipu (POpMyBaHHI
MIKUTBHOTO CePEIOBHINA KUTTEIISILHOCTI.

Hackpi3ui iHIT € coliaJbHO 3HAYUMUMHM HAANPEAMETHUMH TEMaMH, SKI JIONOMararTh
(GOpMYyBaHHIO B YYHIB YSIBJICHb IPO CYCHUIBCTBO B IIJIOMY, PO3BHBAIOTH 3JaTHICTh 3aCTOCOBYBAaTH
OTpHUMaHi 3HaHHS y PI3HUX KUTTEBUX CUTYAIlIsX.

HaBuanHs 3a HACKPI3HUMHU JIHISIMH peajli3yeThCsl HacaMIIepel:

* yepe3 Oprasi3aiiio BiJIIOBITHOTO HAaBYAJHHOTO CEPEJOBUIIA — 3MICT Ta L1l HACKPI3HUX TeM
BPaxXOBYIOThCS TIpU (POPMYBaHHI JYXOBHOTO, COIIIAIBHOTO 1 ()I3MYHOTO CepPeIOBUIIA HABYAHHS;

yepe3 0a30BI HaBUAJIbHI MpEIMETH — IIiJ] Yac HaBYAHHS, BUXOMASYM 13 HACKPIZHUX TEM,
MIPOBOASATHCS BIANOBIAHI TPAKTOBKU, MPHUKIAIMA 1 METOAM HABUAHHS, PEATi3yIOThCS HAIIPEIMETHI,
MDKKJIACOBI Ta 3arajbHOIIKIIbHI MPOSKTH. POJIb HaBUAIBHUX MPEAMETIB MPYU HABYAHHI HACKPI3HUX TEM
— pi3Ha 1 3aJIKUTH BiJ IJIeH 1 3MiCTy HaBUAIBHOIO MIPEIMETa Ta Bijl TOTO, HACKLIBKYU TICHO MOB’I3aHU
13 KOHKPETHOIO HACKPI3HOIO TEMOIO TOM UM 1HIIHMA TPEIMETHUHN IUKIT;

* gyepe3 MPeMETH 32 BHOOPOM;

* yepes CremiagbHi KypcH 3a BUOOPOM;

* gyepe3 MO3aKIaCHy HaBYaIbHY POOOTY.

Hackpi3ni jinii:

1. Hackpizna ninis «Ekonoziuna 6e3nexka ma cmanuii po3eumok» HaulijieHa Ha GOpMyBaHHS
B YYHIB COIiaJIbHOI aKTHBHOCTI, BiAMOBIJAJIbHOCTI Ta €KOJIOT1YHOI CBIJOMOCTi, TOTOBHOCTI Opatu
y4acTh y BUPILIEHHI TUTaHb 30€peXeHHs JOBKULISA 1 PO3BUTKY CYCHUIbCTBA, YCBIJOMIICHHS BaXKJIMBOCTI
CTaJIOTO PO3BUTKY Il MAaOYTHIX MOKOJIHb.

[TpoGnematuka Hackpi3zHoi JdiHil “Exonoriuna Oe3neka Ta cTanuil po3BUTOK’ peani3yeTbcs B
Kypcl MaTeMaTHUKH, HacaMIlepesl, Yepe3 3aBIaHHs 3 peaJbHIMH JaHHUMHU PO BUKOPUCTAHHS TPUPOIHUX
pecypciB, ix 30epekeHHS Ta MPUMHOXKEHHS. AHaMI3 IIUX JaHUX CIPHUSE PO3BUTKY OEpeKIMBOTO
CTaBJICHHA /10 HAaBKOJMUIIHHOTO CEPEOBHINA, €KOJOrii, (OpMYyBaHHIO KPUTHYHOTO MUCICHHS, BMiHHA
BUPINIYBAaTH NPOOJIEMHU, KPUTUYHO OI[IHIOBATH MEPCIEKTUBH PO3BUTKY HABKOJHUIIHHOTO CEpEAOBHINA 1
JTOAMHU. MOXJIMBI YPOKH Ha BiAKpuToMy moBiTpi. [Ipu po3rmisii miei miHii BaXXJIuBe Miclie 3aiiMaloTh
BIJICOTKOBI 00UHMCIIeHHs, (DYHKIII1, eleMeHTH Teopii KMOBIPHOCTEH Ta CTATUCTHUKH.

2. Peamizarrist HackpizHOT JiHiT «I pomadanceka ionogioanvHicmoy cripusiTuMe GOPMYBaHHIO
BIJIMOBIAAJILHOTO WIEHA TPOMAJH 1 CYCHUIbCTBA, 1110 PO3YyMIi€ MPUHLUIU 1 MEXaHI13MH (DYHKI[IOHYBaHHS
cycninbeTBa. Ll Hackpi3Ha IiHISI OCBOIOETbCS B OCHOBHOMY uepe3 KOJEKTHBHY MAisUIbHICTD
(mocmigHUIBKI POOOTH, pOOOTH B TPYI, MPOEKTH TOIIO), sIKA TMOEAHYE MATEMaTHKy 3 IHIIUMH
HAaBYAILHUMHU TPEJAMETaMH 1 pPO3BMBAa€ B YUYHIB TOTOBHICTH JI0 CHIBIOpalli, TOJEPAHTHICTH MO0
PI3HOMAaHITHHUX CIIOCOOIB IiSTIBHOCTI 1 AYMOK.

HaBuanHs MaTeMaTWKM Ma€ BUKJIMKATH B YYHIB SKOMOTra OLIbIe MO3UTUBHHUX €MOIii, a ii
3MICT - OyTH HAI[JICHMM Ha BUXOBaHHS MOPSIHOCTI, CTAPAHHOCTI, CHCTEMATHYHOCTI, MOCIiTOBHOCTI,
nmocuouocTi 1 4ecHocTi. [lpukian BuMTens NOKIMKaHWM 3irpaTv BaXJHMBY poiib Yy (OpMyBaHHI
TOJICPAHTHOTO CTABJICHHS JO TOBAPHIIIB, HE3AJICKHO BiJ PIBHSA HABUAJbHUX JOCSITHEHb. 3 M€l X
HACKpI3HOIO JIHIEI0 TOB'sI3aHi, HAMPUKIAJ, MPOLEHTHI OOYUCIICHHS, €JIEMEHTH CTATHCTHKH, IO
JI03BOJIIIOTh YYHSIM 3PO3YMITH 3HAUYEHHS KUIbKICHUX MOKa3HHMKIB MPU XapaKTEpUCTHUL CYCHUIbCTBA 1
HOr0 PO3BUTKY.



3. 3aBmaHHAM Hackpi3HOI JiHIT «300poe'a i 6e3neka» € CTAHOBJICHHS YYHS SK €MOILIIHO
CTIKOTO WiieHa CYCIIJILCTBA, 3JaTHOTO BECTU 3JO0POBHIA CIOCIO XHUTTA i OpMyBaTH HABKOIO cebe
0e3reyHe KHUTTEBE CEPEOBHIIIE.

Hackpizna minig “370poB's 1 6e3meka” B Kypcl MaTeMaTHKH PEali3yeThCs 4epe3 3aBJIaHHS 3
peaTbHUMM JaHUMHU Ipo Oe3IeKy 1 OXOPOHY 370pOB's (TEKCTOBI 3aBJaHHsI, OB’ A3aHl 3 CEPEIOBUIIEM
JTOPOKHBOTO PYyXy, PYXOM IIIIOXOAIB 1 TPAHCHOPTHUX 3ac00iB, BIJCOTKOBUMU OOYHUCICHHSIMH 1
rpadikamu, Mo CTOCYIOThCS YNHHHKIB pu3uKYy). OcobnuBo BaxymBui aHami3 npuauH JTII, mos’s3anux
13 IepEeBULIEHHAM HIBUIKOCTI. BapTo 3BepHYTH yBary Ha npoOjeMu, OB A3aH1 13 pU3UKaMU AJIS HKUTTS
1 37I0pOB’sl TP BUBYEHHI OCHOB TeOpii WMOBIPHOCTEH Ta MaTEeMaTH4YHOI CTATUCTUKH. BupimenHs
npobneM, 3HalgeHHX 3 «ara-eekToMly, PO3IIAA KpacHBMX MATeMATHUYHHX KOHCTPYKIIiH, MONIyK
ONITUMAIILHUX METOJIB PO3B’sA3yBaHHS 3a/1a4 TOILIO, 3AaTHI BUKIMKATHA B YYHIB MO3UTHBHOTO BiAYYTTS
yCIIiXY.

4. Hackpizna niHisa «Ilionpuemnugicmos ma pinancosa zpamomuicmsy HalliJIcHa HA PO3BUTOK
TMAepChKHUX 1HILIATUB, 3/1aTHICTh YCIHIIIHO AISITH B TEXHOJOTIYHOMY IIBUIKO3MIHHOMY CEpEIOBHIII,
3a0e3MeyeHHs] Kpalloro po3yMiHHS YYHSIMH MPAKTUYHUX aclekTiB (iHAHCOBHMX MUTaHb (3I1MCHEHHS
320111a/1)KE€Hb, IHBECTYBAHHSI, 3a[I03UUEHHS, CTPaXyBaHHs, KPEIUTYBaHHS TOILO).

I1# Hackpi3Ha JIiHIA IOB'A3aHa 3 PO3B'A3YBAaHHAM IPAKTUYHUX 3373y LIOJ0 IUIAHYBAaHHS
rOCIOIAPCHKOT JISUTBHOCTI Ta PEAJIbHOI OIIHKM BJIACHUX MOXKJIUBOCTEH, CKJIAJaHHS CIMEHHOTO
Oroxery, popMyBaHHS €KOHOMHOTO CTaBJICHHS JI0 MPHUPOIHUX pecypciB. BoHa peamisyeTscs min dac
BHUBUYCHHS BIJICOTKOBHX OOYHCIICHB, PIBHSHB Ta (PYHKIIIH.

3 MeTO MWiABUIICHHS €(PEKTUBHOCTI HABYAHHS, HEOOXITHOK YMOBOK € 3alyd4eHHS 0
HABYAJIbHO-BUXOBHOTO TMPOIIECY KOMIIETEHTHICHOTO, [iSJBHICHOTO Ta OCOOMCTICHO-OPIEHTOBAHOTO
MiIXOMAIB, SIKI MependadaoTh CUCTEMAaTHYHE BKJIIOUEHHS YYHIB IO PI3HMX BUIB aKTHBHOI HaBYAJIbHO-
Mi3HABAJIbHOT MJISUTBHOCTI Ta (OpMYBaHHS YMiHb KOPHUCHHX Y pEaTbHUX KUTTEBUX CHUTYaIlisX.
Jlo1inbHO, Jie 1€ MOXJIMBO, HE JIMIIE MMOKa3yBaTH BUHHUKHEHHS MaTeMaTHYHOro (pakTy i3 MpakTUYHOI
cUTyalii, a W UIIOCTpyBaTH MOro 3acTtocyBaHHsS Ha mnpaktuli. dopMmyBaHHIO MaTeMaTHU4YHOI Ta
KITIOYOBUX KOMIIETEHTHOCTEW CIpHUsi€ BCTAHOBJICHHS Ta peaji3alis y HaBYaHHI MaTEeMaTHKH
MDKIPEIMETHUX 1 BHYTPIIIHBONPEAMETHHUX 3BSI3KIB, a came: 3MICTOBO-IHQOpMaIIiiHUX, orepaliiiHo-
NisTIbHICHUX i opraHi3aliiiHo-MeToqUUHHX. IX BUKOPHMCTaHHS IOCUITIOE Mi3HABANBHMIT iHTEpeC YUHIB 10
HaBYaHHS 1 MIJBUIILYE iX PiBEHb 3arajlbHOI KYJIbTYpH, CTBOPIOE YMOBH ISl CUCTEMaTH3allil HABYaJIbHOTO
Matepiany i (OpMyBaHHS HAyKOBOTO CBITOTJISAY. Y4HI HaOyBarOTh JOCBITY 3aCTOCYBAaHHS 3HaHb Ha
MIPAKTHIL.

BaxnuBy posib y HaBUaHHI MaTeMaTHKH BiJIrpae CUCTEMaTHYHE BUKOPUCTAHHS 1CTOPUYHOTO
MaTepialy, SKUH MiABHMILYe IHTEpeC OO0 BHUBYEHHS MaTEMaTHUKH, CTHUMYJIO€ MOTAT JO HAayKOBOI
TBOPUOCTIi, MPOOYIKYye KPUTUYHE CTaBJIECHHSA 10 (PaKTiB, J1a€ YYHSM YSBIEHHS PO MATEMaTHKYy SK
HEBiJ'€MHY CKJIQIOBY 3araJbHOINIOJCHKOI KyabTypu. Ha NOXiANMBHX MpHKIAAax CIiJ MOKa3yBaTH
YUHSM, SIK PO3BUBAJIMCS MaTeMaTH4HI TIOHATTSA 1 BIJHOLIEHHS, Teopli Ta MeToau. O3HallOMIIEHHS Y4HIB
3 iMeHamMH Ta OlorpadisiMu BHMJATHUX Y4YEHHMX, SKi CTBOPIOBAIM MaTeMAaTHKY, 30KpeMa BHJIATHUX
YKpaiHCHKUX MaTeMaTHKIB, CIIPUATHME HallIOHAJIbHOMY 1 TAaTPIOTUYHOMY BUXOBAHHIO HIKOJISPIB.

Pexomennauii moao po6oru 3 mporpamoro. OnHi€0 3 TOJOBHHUX 3MICTOBHUX JIHIA Kypcy
«MateMaTuka» B CTapiliii MIKOJIi € (QyHKIIOHaNbHA JiHis. ToMy AOIUIBHO PO3MOYMHATH BUBYEHHS
Kypcy 3 TeMu «DyHKIii, IXHI BIACTUBOCTI Ta rpadikm» — ioro pyHaaMeHTy. Y wiif Temi 311HCHIOETbCS
MMOBTOPEHHS, CHCTEMaTHu3allisl MaTepiajly CTOCOBHO (DYHKIIIM, KMl BUBYABCS B OCHOBHIN HIKOJII, HOTO
MOTJMONEHHST 1 pO3IMIMPEHHS, 30KpeMa, 3a paxyHOK cTerneHeBUX (QyHKUiH. ['010BHOIO MeTOrO
OTIPAIIOBAHHS LI€1 TEMU € MIATOTOBKA YYHIB /10 BUBYEHHS HOBHUX KJIAciB (PyHKLIN (TPUTOHOMETPUYHUX,

! niin “Ara-eeKTOM” Ma€THCS HA YBa3i CIIIbHE BUPIIICHHS 33/1a4i 3 €()eKTOM panToBOro 340raay, “eBpHKH”



CTETIEHEBHUX, MOKAa3HUKOBUX, JIOTapU(MIYHUX), @ TAKOK MOTHBAIIsI HEOOXIAHOCTI PO3IIMPEHHS anapary
JIOCHiKeHHsT (QYHKII 3a OMOMOToI0 TOXifgHOi. JIGUTMOTHBOM TeMH Mae OYTH MOICITIOBAHHSI
peanbHUX MpoIeciB 3a JonoMOror GpyHKIii. OckibKu poOoTa 3 AiarpaMaMu, pUCYHKamHu, rpadikaMu €
OJTHUM 13 MOIIMPEHUX BUAIB MPAKTUYHOT AiSTIBHOCTI JIFOJUHH, TO JI0 TOJIOBHHUX 3aBJaHb BUBUCHHS TEMHU
CII/I BIIHECTH PO3BUTOK TpadiduHOi KynbTYypH Y4HIB. ImeThbcs mepeayciM Nmpo «4YuTaHHS» Tpadikis,
TOOTO MPO BCTAHOBJICHHS BIACTHBOCTEH (QYHKIIIT 3a 11 rpadikom.

VY HACTYIMHHX TeMax PO3LIUPIOIOTHCS KiIach (YHKINH, SKI BUBYAIUCS B OCHOBHIN IKOJI. Y
temax «Tpuronomerpuuni ¢ynkmii» 1 «llokasHukoBa Ta norapudmivda GyHKIID» BMIHHA
JTOCIiKyBaTH (yHKIII, ki chopMoBaHI B MEpIIid TeMi, 3aKPIIUIIOIOTHCS 1 3aCTOCOBYIOTHCS 10
MOJICIIIOBAHHS 3aKOHOMIPHOCTEH KOMMBAJILHOTO PYyXY, IPOIIECIB 3pOCTaHHS Ta cHajaHHs. B ysBineHHi
yUYHIB XapakTep (pi3MUHOrO MpoLEeCy Ma€ acoIilOBaTHCh 13 BIAMOBIAHOK (yHKIi€, 11 Tpadikom,
BJIACTUBOCTSIMHU.

BaxuBuMm 3aBepiieHHSM (QYHKIIOHATBHOI JiHIT Kypcy «MaremaTuka» € po3riis] IMOHSTH
MOXigHOI Ta IiHTerpaia, SKi € HEOOXiMHUM I1HCTPYMEHTOM JAocihikeHHS pyxy. OcHOBHI inel
MaTeMaTUYHOr0 aHali3y BHUIVISJAIOTh JOCUTH NMPOCTHMMM 1 HAOUHUMHM, SKILIO BUKJIAJATH iX Ha TOMY
IHTYiTUBHOMY piBHI, Ha SKOMY BOHHM BHHHKJIM ICTOPUYHO 1 SIKMI LIJKOM 3aJ0BOJIbHAE TOTpeOu
3araJbHOOCBITHROI MIArOTOBKM Yy4HIB. He BapTo 3axorumoBaTtucst (OpMalbHO - JIOTIYHOKO CTPOTICTIO
JIOBEZICHb Ta BIABOAMTH 0araTo 4acy CyTO TEXHIYHHM IHUTAaHHSIM 1 KOHCTpYKIisM. binbine yBaru ciif
OPUIUATH 3MICTy 1€l 1 TOHATh, IX TEOMETpHYHOMY 1 (i3MUHOMY TIyMayeHHIO. BuBUEHHS
IHTETPaIbHOTO YMCIICHHS 3a3BUYall TOYMHAETHCS 3 PO3TIIAY CYKYITHOCTI IEPBICHUX JaHOi (QyHKIIIT, Ky
JOLUTBHO PO3YMITH K CYKYIHICTh (PYHKIIIH, SIKi 3aJOBOJBHAIOTE YMOBY ' = f(X).

VY Kypci MaTeMaTHKHU CTapIIol MIKOJIM Ha0yBalOTh PO3BUTKY M 1HIII 3MICTOBI JIiHIi: OOUMCICHHS,
BHpa3H 1 MEPETBOPEHHS, PIBHSHHS Ta HEPIBHOCTI.

PosrnspaioTbess 0OYMCIICHHS, OLIHIOBAaHHS Ta TIOPIBHAHHSA 3HA4€Hb TPUTOHOMETPUYHUX,
CTENEHEeBUX, TOKA3HUKOBHX, JIOTapu(MIUHUX BUPa3iB.

[leBHe Miciie B Kypci 3aiiMalOTh TOTOXKHI IEPETBOPEHHS TPUTOHOMETPHUYHUX, CTETIEHEBUX Ta
Jorapu@MIiuHUX  BHpasiB. TpuroHoMerpuuyHi (QyHKHIi MOB’s3aHI MDK  coborwo  OaraTtbma
CHIBBiJHOIIEHHAMH. [X YMOBHO MOYHA TIOJIUTH Ha TpU rpymu. Ilepma rpyma (popMyl BCTAHOBIIOE
3B’SI30K MIDK KOOpJMHATaMHM TOYKM KOjJa — II€ TaK 3BaHI OCHOBHI CHiBBIAHOIIEHHA. Jlpyra rpyma
(bopMys1 Mae CBOIM JKEpETIOM CHUMETPII0 1 MepioUUHICTh pyXy TOUYKM HO Koiy. BoHa ckiiagaeTses i3
¢dopmyin 3BeieHHS. TpeTio Ipyy TOTOKHOCTENH MOPOJPKYIOTh MOBOPOTH TOYKHM HABKOJIO LIEHTpa KOJia.
®opmynu 101aBaHHS OB’ A3YI0Th KOOPIUHATH TOUOK Py, Pg, Py yp-

He cnig npuainsatu 3aHagTo 6arato yBaru IpOMI3JKUM MEpPETBOPEHHSM TPUTOHOMETPUYHHX,
CTENEHEeBUX 1 JOrapu(MiuHUX BUpa3iB 1 CHeLiaJbHUM METOAAaM PO3B’S3yBaHHS TPUTOHOMETPHUYHUX,
MOKa3HUKOBHUX 1 JIOTapU(PMIUHUX PiBHAHb. BOHH, SIK MpaBUIIO, HE 3HAXOIATh MPAKTHUYHUX 3aCTOCYBAHb.

Y crapmiiii mKOJi PO3MIMPIOIOTHCS KJIAcH pIBHSAHB, HEPIBHOCTEH, iX CHCTEM, METOIHU
po3B’s3yBaHHs, cepu 3acCTOCYBaHHS. BHBUEHHsS IIbOTO Marepiany IOB’S3yE€ThCS 3 BIIACTUBOCTSIMH
BIJIMOBIAHUX (YHKIIIH.

Sk 1 B OCHOBHIM IIKOJI, T€OMETPisl y CTapiIiii MIKOJl Ma€e HaBYaTH Y4YHIB IPaBHIBHOMY
CHpUIMaHHIO HABKOJIMIIHBOTO CBITY. AJie JUIsl IIbOTO CTEPEOMETPisi Mae Olblie MOKINBOCTEN. [neTbes
PO PO3BUTOK JIOTIYHOTO MHCICHHS, (OpPMYBaHHS IPOCTOPOBOI YSIBU, BHUPOOJICHHS HaBUYOK
3aCTOCYBaHHS TEOMETpii [0 pO3B’SA3aHHSA MpPaKTMYHUX 3aBAaHb. PoO3B’sA3aHHA I1MX 3aBJaHb
PO3MOYMHAETHCSA 3 PO3MIIiAY TeMu «llapanenbHICTh NPSIMUX 1 TUIOIIMH Y IPOCTOpi». Y Hill 3aKIIala€ThCs
dbyHIaMeHT Ais BHBYEHHS crepeomerpii — reomerpii mpoctopy. Oco0nmBYy yBary HeEOOXiJHO
MPUAUTUTH peai3allii IpUKIagHOi CIPSIMOBAHOCTI TeMU. ['0JIOBHUM BHECKOM y PO3B’sI3aHHS 3a3HA4€HOT
npobsiemMu € GopMyBaHHS YITKUX YSABIEHb MPO B3aEMOBITHOIIEHHS T€OMETPUYHUX 00’ €KTIB (MPSIMUX,
IJIOIMIMH) 1 BIAHOMIEHh MDK HHMMH 3 00’€KTaMH HaBKOJHUIIHHOTO CBITy. BakamBe Micie B TeMi



HEOOXITHO BiJIBECTH HaBYAHHIO YUHIB 300pa)XKCHHIO MPOCTOPOBUX (Iryp Ha IUIOIIMHI 1 3aCTOCYBAaHHIO
IUX 300pa’keHb NMPH PO3B’A3yBaHHI 3a/1a4.

B nporneci BuBueHHs TeMu «llepnieHANKYISAPHICTD NPSIMHUX 1 IJIOUIMH Y MIPOCTOPI» 3aKIAAAETHCA
byHgamMeHT [UIs BUMIpIOBaHb Yy crepeoMmerpii. 3HAa4yHOiI yBaru BUMarae (OpPMYBAaHHS TaKHUX
(GyHIaMEHTaJIbHUX MOHSTH, SIK 3arajlbHe MOHATTS BIACTaH1, MOHATTA KyTa sIK MipU PO3MILLEHHS MPSIMUX
1 IUIOIMH Ta JBOTPAaHHOIO KyTa $AK reoMeTrpuuyHoi ¢irypu. [3 BBeAEHHAM BIJHOLICHHS
MEePIEHIUKYISIPHOCTI MPSAMUX 1 TUIONIMH, MEPIEHIUKYIAPHOCTI IJIOIMIMH, a TaKOX BiJCTaHEH 1 KyTiB
MOJIEJIIOI0Ul MOXJIMBOCTI KypCy CTEpeoMeTpii 3HayHO 3pocTaroTb. Posrian temu «KoopauHatu 1
BEKTOPU» J03BOJIUTH MTOBTOPUTH HABYAJILHUM MaTepiall 13 CTepeoMeTpii 1 3acTOCyBaTH HOBUM IMIAXIJ 10
BUBYCHHS MNPSAMHX 1 IJIOMIMH y mpoctopi. OKpemMuM 3aBiaHHSAM BuBYEeHHs TemHu «Koopaumnatu i
BEKTOPHU» € y3araJbHEHHSI BEKTOPHOTO 1 KOOPJMHATHOT'O METO/IIB Y BUIIAAKY IPOCTOPY.

VY temax «MHororpanHukn», «Tina o6epTaHHA» PO3TISNAIOTHCS OCHOBHI BUAM T€OMETPHYHUX
TiJ Ta 1XHI BIACTHBOCTI. [IpM BHMBUEHHI MHMX TeM BAXJIMBHUM € MiAXiJ, M0 nependadae GopmMyBaHHS
HAaBUYOK KOHCTPYIOBaHHS 1 kiacu@ikalii T Ta X moBepXoHb. Takuii mixiZ BUMarae BUKOPUCTAHHSA
KOHCTPYKTUBHUX O3HaueHb. KOHCTPYKTMBHI O3HA4€HHS JO3BOJIAIOTH BCTAHOBUTH CHUIBHICTH MIXK
npu3MaMu 1 UWJIIHApPaMH, MipamMilaMu Ta KOHycamu. Y mporeci BUBUYeHHsA TemMH «O0’emu Ta 1ol
MOBEPXOHb T€OMETPUYHUX TUI» MarOTh OYTH PO3MNISAHYTI pi3HI METOAM OOYMCICHHS 00'€MiB 1 TUIOII
moBepxoHb. OcoONMMBY yBary HEOOXiJHO MPUAUIATH METOAY PO3OHTTS, SIKUW Ma€ BEIHMKE MPAKTUIHE
3Ha4YeHHs. BUKOpHUCTaHHA aHANOTii MK BHMIPIOBAaHHSIMHM TUION] TUIOCKUX (iryp i 00'emiB cripustume
3aCBOEHHIO MaTepiany ydHsMH. [Ipy BUBYEHHI IO MOBEPXOHB TLT IOIUIBHO ITUPOKO KOPUCTYBATUCS
MIPUPOTHOIO Ta BAXKIIMBOIO 3 MPAKTHYHOI TOYKH 30PY 1A€€I0 PO3TOPTKH.

[Iporpama mnepenbaudae peamizaiil0 MiISJBHICHOTO MiIXOAy 1O HaBUaHHS MAaTeMAaTUKHU SK
TOJIOBHOI yMOBU 3a0e31e4yeHHs €)eKTUBHOCTI MaTeMaTHYHOT OCBITH.

HaBuanbnuii mporec y crapumiiii mkom notrpeOye 1 poOUTh MOMKIMBUM BHUKOPUCTAHHS
cneunpiyHUX (GopM Ta METOIB HaBYaHHA. MOXIUBICTH iX BHMKOPHCTaHHS 3YMOBJICHa BIKOBUMH
0COOJIMBOCTSIMU CTapILIOKIACHHUKIB, HAOYTUMHU B OCHOBHIM IIKOJI HAaBHUYKAMU CaMOCTIHHOI poOOTH,
pIBHEM pO3BHHEHHS 3arajJbHOHABUAIBHHUX 1 MI3HABAJBHUX BHUMIIB MIJIBbHOCTI. OCHOBHOK0 (HOPMOIO
MIPOBEJICHHS 3aHSTh 3aJUIIAETHCS CHCTEMAa YPOKIB: BUBUEHHS HOBOTO Marepiaily, GOpMyBaHHS BMiHb
pO3B’sI3yBaTH 3ajJadi, y3araJbHEHHs Ta CHUCTeMaTH3allli 3HaHb, KOHTPOJIIO 1 KOpekiii 3HaHb. [lopsan 13
IIUM BUKOPUCTOBYETHCS LIKUIbHA JIEKIis, CEMIHAPCbKI Ta MPaKTHYHI 3aHATTS, HTETPOBaHI YPOKH
MaTeMaTHKH 3 TPO(UILHUM MIPEIMETOM TOLIO).

Peanizanis piBHeBoi audepeHmianii Ha NPAKTUYHUX 3AHATTAX € OJHIEI 3 TOJOBHUX YMOB
epekTUBHOCTI HaBuaHHS. OCOOIMBICTIO MPAKTUYHUX 3aHATh Ma€ OYTH MOCTiiiHE 3aJlyuyeHHs Y4HIB 10
caMOoCTIiHOT poOoTH. JIOINBHO CHIJIBHO OOTOBOPUTH 1/1€10 Ta AITOPUTM PO3B’A3yBaHHs MEBHOTO Kiacy
3agad. [licns 1bOro KOKHUHM Y4eHb MOKE BUKOHYBATH 3aIPOIIOHOBAHY CHCTEMY BIIPAB, CIUIKYIOUYHCH 13
BUYHTEJIEM.

BaxnuBe wMicme B opranizaiii HaBUYaHHS MAT€MAaTHKHA MAa€ TIOCICTH BJIOCKOHAJICHHS, ¥
MOPIBHSIHHI 3 OCHOBHOIO INIKOJIOI0, CHUCTEMHU CaMOCTIHHOI poOoTH y4HIB. DOpPMYBaHHIO BIAMOBITHUX
MOTHUBIB JI0 CAMOCTIMHOT pOOOTH CHpUsi€ 3aCTOCYBAaHHS 3aB/laHb HA PUCYHKaX, KOHTPOJIbHUX 3alUTaHb,
30KpeMa MpPUKIAJAHOTO XapakTepy, IOMAILIHIX poOIT 3 JOCHIIKEHHS KOHKPETHMX KiaciB (DyHKIH,
reOMETPUYHUX KOHCTPYKIIIH.

BaxmBum 3aco00M HaBUaHHS MOXYTh CTaTH KOHTPOJIbHI 3allMTaHHA 1 TECTOBI 3aBIaHHS, SKi
CHpsSIMOBaH1 HE Ha BIATBOPEHHS O3HA4Y€Hb, (PAKTIB, PopMyI, a Ha 3’ACyBaHHS €JEMEHTIB Ta CTPYKTypHU
O3HAa4YeHb MaTEMaTHYHUX O00’€KTIB; iX MICII B CHCTE€MI IHIIWX TIOHITH; OMEpalliid, SKi MOXHA
BUKOHYBaTH 3 00’€KTOM, #oro ocobmuBocTeil Ta BiactuBocTeil. [lofiOHI KOHTPOJbHI 3amUTaHHS
CTHUMYJTIOIOTh TIPOAYKTHBHE MHUCIICHHS YYHIB, CIPHUAIOTH HEPOPMATHLHOMY 3aCBOEHHIO TEOPETHUIHOTO
Mmatepianly, (QOpMYIOTh HaBHUYKHM TOpPIBHSHHS, Kiacu(ikamii, y3arajibHEHHS, 3aCTOCYBAaHHS



MaTeMaTHYHUX MTOHATH 1 00’ €KTIB.

OO0O0B’SI3KOBUM €JI€MEHTOM TEXHOJIOTi] HaBYaHHSA Ma€ OyTH MOCTiiHA A1arHOCTHKA HaBYAJbHUX
JOCATHEHb yYHIB. BUBUEGHHS KOKHOI TEMH CIIiJ] TOYMHATH 3 BUKOHAHHS JIarHOCTHYHOT pOOOTH, IO JIa€
3MOTY BCTAHOBUTH PiBEHb BOJIOJIHHS MaTepialioM HOINEPEIHbOI TeMH. 3a pe3yIbTaTaMH J1arHOCTHYHOI
pOOOTH BUABISAIOTHCS NPOTAIMHU Y MIATOTOBLI y4Hs, HOro JOCATHEHHS, L0 JOIOMAarae CIpsMyBaTu
3ycWJUIs HOro Ta BUKJIaJaya Ha MOJIMNIIEHHs CTaHy CIIPaB.

3HayHe MICLE Yy TEXHOJOrll HaBYaHHsS Ma€ IOCIIaTH TEMaTUYHUM KOHTPOJIb HaBYAIbHUX
JOCSITHEHB SK 3aci0 yNpaBiiHHA HABYAJIBHUM IpouecoM. /1o KOXKHOi TeMH cucTeMa KOHTPOJ MOXKE
CKJIaJaTHUCA 3 TEMaTUYHOI KOHTPOJIBHOI POOOTH, 1110, SIK IPABUIIO, BKJIFOYAE JIBI YACTUHU — TEOPETUUYHY
1 TeCTOBY.

OG0B’ A3KOBMM €JIEMEHTOM HABYAHHS MAIOTh CTAaTH iHAMBiAyalbHi 3aBJAaHHA 3 TeMM. IX BapTo
MPOIMOHYBATH HA 3aBEPIIATHPHOMY €Tari BUBUEHHS TEMH JUIsl CAMOCTIHHOTO OTMPAIIOBAHHS TICIS BCIiX
KOHTPOJIIOIOYMX 3ax0jiB. MeTa 3aBJaHh — OXOMHTH MaTepiall TEMH B IIIOMY, IPUBEPHYTH YBary J0
TOJIOBHOTO, JIaTH JOJATKOBI HPUKIAAM 1 TOSICHEHHS OKPEMHX CKJIAJHUX MOMEHTIB, MiJKPECIUTU
0CcOOJIMBOCTI M TOHKOILI, NEPEKOHATH YUYHIB Y MOXKJIMBOCTI PO3B’A3aHHS 3aJad OCHOBHHMX THUIIIB.
InnuBigyanbHI 3aBAAaHHS IEPEBIPAIOTHCS, OLIHIOIOTHCA BUHMTENEM Ta 3aXMIIAIOThCS ydHeM. Bapro
IUTAHYBAaTU BUKOHAHHS 1HIUBIAYyaJbHUX 3aBJaHb, sKi IependayaroTb O3HAHOMIIEHHS SIK 3 PO3BUTKOM
MaTeMaTHUKHd B ICTOPUYHOMY AacmlekTi (Hampukian, 3 TeMu «CKUIBKH ICHYe TEeOMeTpiii?»), Tak i
3mictoBHHX («IlepcriekTnBay, «MaTeMaTHKa 1 COIIOOTIsN).

OnarM 3 epeKTUBHUX 3aCO0IB YIOCKOHAJIICHHS HAaBYaHHS, OCOOIMBO y CTapmIiil MIKOJI, €
MOJTyJIbHE TIPOCKTYBAaHHs HABUAIBHOTO TPOIIECY, SAKe Tependadae, mo OJHHUALICI0 BUMIPY HAaBYAJIHLHOTO
IIPOLIECY € HE YPOK, a NIeBHA CYKYIHICTh YPOKIB, IKa OXOIUIIOE JIOT1YHO OB’ sI3aHUI OJIOK HaBYAIbHUX
MUTaHb TEMH.

[Iporpama mnepenbauae Hacammepes, OBOJIOAIHHSA 3arajbHOK0 MAaTEMAaTHYHOKI KYJBTYPOIO,
BUPOOJIEHHSI ~MaTeMaTHUYHOrO CTHJII0 MHCIEHHS, TOOTO BMIHHA KJIacU(iKyBaTH 00 €KTH,
BCTaHOBIIIOBATH 3aKOHOMIPHOCTI, BUSIBJISITH 3B’ SI3KM MK PI3HUMU SIBUILIAMU, TPUMMATH PILLIEHHS TOLIO.

Crpykrypa HaByajabHOi nmporpamu. [Iporpamy nomano y ¢opmi Tabmauil, 110 MICTUTh JBI
KOJIOHKU: OYIKyBaHI pe3yJbTaTH HaBUAJIbHO-TI3HABAIBHOI MISUIBHOCTI YYHIB Ta 3MICT HABYAJIHHOTO
Matepiany. OdikyBaHI pe3yJbTaTH HaBYAJIbHO-MI3HABAJIbHOI JAISUIBHOCTI Y4YHIB OpIEHTYIOTH Ha
pe3yabTaTH HaBYaHHS, SIKI € 00’€KTOM KOHTPOJIO M OLIHIOBaHHSA. Y 3MICTI BKa3aHO HaBYAJIbHHM
MaTepian, SIKUi MiAIsirac BUBUEHHIO 3 METOO IOCSTHEHHS BiJIOBIAHUX PE3Y/IbTaTiB.

3MiCT HaBYaHHS MaTEMAaTUKHU CTPYKTYPOBAHO 3a TEMaMHU BIAMOBIJHMX HaBYAJIbHUX KYpCIB 13
3a3HaYEHHAM I[OCIIZIOBHOCTI TeM Ta KIJIbKOCTI TOAMH Ha iX BUBYEHHA. Takuil po3moain 3MmicTy i
HaBYaJIbHOI'O Yacy € OPIEHTOBHHUM. YUHTENAM 1 aBTOpaM HiIPYYHMKIB HAJA€ThCsl MPABO KOPHUTYBATH
MOCJIIJTOBHICTh BUBYEHHS TEM Ta 3MIHIOBATH PO3MOALUI TOJUH HA iX BUBYEHHS 3aJIEKHO Bl MPUUHATOT
METOAMYHOI KOHIIETIii Ta KOHKPETHUX HaBYAJIFHUX CHTyamid. Ha mouaTky KOKHOTO KJacy BKa3aHO
3HaYHy KUTBKICTh PE3epBHUX TOJWH, SIKI BUYUTENIb, HAa BIACHUA pO3CYH MOXE BHUTpavyaTH Ha
CHCTEMAaTH3allil0 Ta MOBTOPEHHS MaTepialy Ha MOYaTKy Ta B KiHII POKY, 30UIbIIEHHS KUTBKOCTI TOAUH
Ha KOKHY 13 BKa3aHUX TEM, 30KpeMa JJIsl BHECEHHS 3MiH JI0 OPIEHTOBHOT'O KaJleHJapHO-TEMAaTHYHOTO
IUTaHy. 3a YMOBHU BHJIUICHHS TOJUH BapiaTUBHOI CKJIAZOBOI HA BUBYEHHS MaTeMaTHKH JOJaTKOBUH yac
MIOTIOBHIOE TOJIMHU PE3EPBY.

[Iporpama MiCTUTH MEpeNiK OUIKYBaHMX pPe3yJlbTaTiB PiBHSA MIJrOTOBKU YUYHIB 32 KOKHOIO
TeMOM. BiH ciyrye 0CHOBOIO [UIS TUTaHYBaHHSI CHCTEMH TEMAaTHYHOTO KOHTPOITIO, JUTS iarHOCTHYHOTO
KOHCTPYKTUBHOTO 3aJlaHHs IiJied BHBUYCHHS TEMH Y BHIJISIII CHUCTEMH 3aBIaHb, MOJJIHBICTh
PO3B’s3aHHS SKUX HAJa€ BUBUCHHS TEMHU.

[IporpaMa Hajae BUMTENIO LIMPOKI MOXKIJIMBOCTI JUIsl BUKOPUCTaHHS PI3HMX 3aco0iB, (opm,
METO/1B HaBYaHHA, BUOOPY METOJUYHUX NUIAXIB 1 IPUHOMIB BUKJIAJICHHS KOHKPETHOTO MaTepiaiy.



HaBuanpHi TeMu, BU3HAUEHI NpPOTPaMol0, MOXYTh BHUBYATUCS YYHSAMH Ha pPI3HHUX PIBHAX
3aCBOEHHS TEOPETUYHOro Marepiany 1 ¢GopMyBaHHS BMiHb. 3a YMOBHM HEJOCTAaTHHOTO DIBHS
MaTeMaTHYHOI MiIrOTOBKH YYHIB KJIacy JAEsKi TEMU Ha YPOKaxX MOXKYTh pO3IisaaTucs 0e3 10BeIeHb, Ha
MPOCTHUX 1 JOCTYMHUX MPUKIAAAX 1 HE BUHOCUTHUCSA Y MOBHOMY OOCS31 JJIsl TEMATUYHOTO KOHTPOJIIO.
3arrikaBieH1 y4Hi MOKYTb JIeTalbHIIIIE OMTAHOBYBATH TaKi TEMHU CaMOCTIMHO 3a MIAPYIYHUKOM, Ha Kypcax
3a BUOOPOM UM ITiJT1 Yac 1HAMBITYyaJbHOT'O HABYAHHS B TI03ayPOYHHH Yac.

Oco0MBOCTI OI[iHIOBAHHS TA BeJAeHHS KYpPHAJy. Y KiHIII KOXKHOI TeMH 3 ajureOpu 1 MoYaTKiB
aHaJli3y Ta 3 TeoOMeTpii BUMTEIh MPOBOAUTH TEMAaTH4YHE OLiHIOBaHHS. [Ipu BHcTaBiIeHHI TeMaTHYHOI
OIIIHKM BPaxXxOBYIOTHCS BCI BUAM HABUYAIBHOI AISUTBHOCTI, IO MIJJISATAIA OILIHIOBAHHIO IPOTATOM
BHUBUCHHS TCMH.

CemecTpoBe OLIIHIOBaHHS 3iHICHIOETHCS HA MiACTaBI TEMATUYHOTO OKPEMO 3 aJIreOpH i MoYaTKiB
aHayizy 1 okpemo 3 reoMerpii. TUNOBMMM HaBYAJbHUMH IIJJaHAMHU 3arajlbHOOCBITHIX HaBYaJbHUX
3aknanaiB Il crymenio mepenbauene ouintoBanHs y4HiB 10-11-x kmaciB 3 maremaruku. CemecTtpoBa
OLIIHKA 3 MAaTeMaTUKU BUBOAUTHCA SIK cepelHe apupMETHYHE CEMECTPOBUX OI[IHOK 3 JBOX
MaTeMaTHYHUX KypciB (anre0pu 1 MOYaTKiB aHANi3y Ta TeoMeTpii) Ta 3IIMCHIOETHCS OKPYIJICHHS 0
uinoro yucna. (Hanpukinaz, ydeHs/ydeHHI Ma€ CEMECTPOBI OLIIHKH 8 3 anredpu i MovaTkiB aHamizy i 9
3 reomerpii. Toxi cepenne 3HaueHHs craHoBUTUME (8+9):2=8,5~9. OTxe, cemecTpoBa OIlIHKA 3
marematuku — 9). CeMecTpoBa OIliHKa 3 MATEMAaTHKH BUCTABISIETHCS 0€3 J1aTH 10 KJIACHOTO JKypHAITY Ha
CTOpIHKY 3 ayreOpu 1 MOYaTKiB aHai3y B CTOBIMYUK 3 HammucoMm «I cemectp. Martematmkay, «Il
cemectp. MaTemaruka» Ta Ha CTOPIHKY 3BeleHOro oOmiky. CemecTpoBa OIIHKA MOXE MiIJIsTaTh
KOPUTYBaHHIO BiJIOBIIHO 10 «IHCTpyKIi 3 BEOCHHS KJIACHOTO XypHany y4HiB 5-11(12)-x kuiaciB
3aralbHOOCBITHIX HaBYaNBbHUX 3aKJIaJiB», 3aTBEp/KEHOI Haka3oM MIiHICTepCTBAa OCBITH 1 HayKH
VYkpainu Bix 03 uepsas 2008 poky Ne 496. KopuroBana ceMecTpoBa OIliHKA 3 MATEMAaTHKU BUBOIUTHCS
K CepeIHE apru(PMETHUHE CKOPUTOBAHUX CEMECTPOBHX OILIIHOK 3 JIBOX MaTeMaTHYHUX KypCiB (anredpu i
MOYATKIB aHANI3y Ta TEOMETpii) Ta 3MIACHIOETHCS OKPYIJICHHS 10 MIJOTO0 YWCIA 32 HAaBEJACHHUM
MpHUKIaIoM. BUCTaBiseTbcd KOPUTOBaHA CEMECTPOBA OLlIHKA 3 MaTEeMAaTUKH Ha CTOPIHKY 3 anredpu i
MOYaTKIB aHAJI3Yy.

Piune oriHIOBaHHS 3MIACHIOETHCS Ha OCHOBI CEMECTPOBUX a00 CKOPHTOBAaHHX CEMECTPOBHX
OLIIHOK 3 MaTeMaTHKU. Pi4Ha OI[iHKa 3 MaTeMaTHKU BUCTABIISIETbCA HA CTOPIHKY 3 anreOpH 1 MmovartkiB
aHaJli3y B CTOBIYMK 3 HaamucoMm «Piuna. Maremaruka». Ha cTopiHky 3BeieHOro OOMiKy HaBYaIbHUX
JOCSITHEHB YYHIB pPiYHA OI[iHKA 3 MATEMATHKH BUCTABIISIETHCS Y CTOBITYHMK «MaTteMaTHKay.



AJITEBPA TTIOYATKU AHAJII3Y 10-it kiac
(54 200. I cemecmp — 16 200, 1 200 Ha musicoens,
Il cemecmp — 38 200, 2 200 na muscoens, Pezeps — 7 200un)

OuikyBaHi pe3y/JbTaTH HABYAJIbHO-NII3HABAJILHOI
AiSUIBHOCTI YYHIB

3MicT HaBYAJIBHOTO MaTepiay

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

Ydenb/yueHuust:

KOPHCTYETHCS PI3HUMHU crioco0aMu 3aaaHHs (YHKITIH;
3HAXOAUTH 00J1aCTh BU3HAYCHHS (DYHKITIOHAIBHUX
3aJIeKHOCTEH; 3HaUeHHs QYHKIIN TPH 3a1laHuX
3HAUEHHSX apTYMEHTY 1 3HAYCHHS apTyMEHTY, 3a SKHX
byHKIIis1 HA0yBa€e JaHOTO 3HAYCHHS,

BJIACTHUBOCTI;

BCTAHOBJIIOE BIACTUBOCTI (DYHKIIIN;

004YMCJIIOE TA OPiBHIOE 3HAUCHHS BUPA3iB, SKi MICTAThH
CTETICHI 3 palliOHAIbHUMU TIOKa3HUKAaMH, KOPEHi;
PO3Ii3HAE Ta CXeMATHYHO 300paxye rpadiku
CTETIeHEBUX (DYHKIIIN;

MO/I€JII0€ PeabHi MPOIECH 32 IOTIOMOT0I0 CTETIEHEBHX

byHKIIHA.

Yucnosi ¢pyHKii Ta IX BIaCTHBOCTI.
Cnoco6u 3ananns ¢ynkimii. [TapHi Ta
HenapHi QyHKIT.

Kopisb n-ro crenens. ApubmMeTuuHui
KOpiHb N-TO CTEMEHS, HOro BIACTUBOCTI.
Creninp 3 pamioHATLHIM MTOKa3HUKOM, Ta
HOTO BIIACTUBOCTI

CreneneBi (yHKIIi1, IXHI BIIaCTUBOCTI Ta
rpadiku.

Tema 2. TPUTOHOMETPUYHI ®YHKIIII 18 rogun

Ydenb/yueHuusi:

BMi€ [IepeXoAUTH BiJl paJiaHHOI MipH KyTa 0 TpaaycHOL
M HaBITaKH;

BCTAHOBJIIOE BiMOBIIHICT MIX JIMCHUMU YUCIIAMU 1
TOYKaMH Ha OJUHUYHOMY KOJIi;

po3mni3Hae i cxeMaTH4HO Oyaye rpadiku
TPUTOHOMETPUUHUX (PYHKIIIN;

iJII0OCTPY€ BIaCTUBOCTI TPUTOHOMETPUUHUX (DYHKIIIN 32
JIOTIOMOT010 TpadikKiB;

NepeTBOPIOE HECKIIA/IHI TPUTOHOMETPUYHI BUPA3H;
3aCTOCOBY€ TPUTOHOMETPUYHI (PYHKIIIT 10 ONTUCY
peasbHHX MPOLECIB;

PO3B’AI3y€ HAMMPOCTIllll TPUTOHOMETPUYHI PIBHSIHHSL.

Cunyc, KOCUHYcC, TaHT€HC, KyTa. Panianne
BUMIPIOBaHHS KYTiB.

TpuronomerpuyHi QyHKIII{ YUCTIOBOTO
aprymeHTy. OCHOBHI CIiBBIJJTHOIIEHHS MDX
TPUTOHOMETPUYHUMHU (QYHKIISIMUA OJTHOTO
aprymenty. @opmysu 3BeJIeHHs.
[lepioguunicts pyHkuii. Baactusocti Ta
rpadikyi TPUTOHOMETPUYHUX (PYHKIIIH.
dopmynu 101aBaHHS IS
TPUTOHOMETPUYHMX (QYHKIIH Ta HACTIAKH 3
HUX.

Haiinpocrimti TpuroHoMeTpuyHi piBHSHHSL.

Tema 3. HOXITHA TA i 3BACTOCYBAHHSI 14 ronun

Y4yenn/yueHuusi:

PO3yMi€ 3HaUEHHSI MOHATTS MOX1IHOT JJIs1 ONUCY
peaIbHUX MPOIIECIB, 30KpEMa MEXAHIYHOTO PYyXY;
3HAXOMTH IIBUJKICTh 3MiHH BEIMYMHU B TOUIII; KYTOBHIA
KoeQILIEHT 1 KyT HaXUTy JOTUYHOI J10 rpadika GyHKIT B
IaHI}i TOYI;

audepennie GyHKIIi, BUKOPUCTOBYIOUN TaOIHUIIIO
MOXITHUX 1 IpaBuia AUQepeHIlitOBaHHS;

3aCTOCOBYE TIOX1THY JIJIsI 3HAXOJHKEHHS TPOMIKKIB
MOHOTOHHOCTI 1 eKCTpeMyMiB (DYHKIIi1, TOOY10BH
rpadikis;

3HAXOAMTb HalOUIbIIe 1 HaliMEHIIIe 3HAaYeHHs (PYHKIIIT;
PO3B’sI3y€ HECKJIQIHI MPUKIIAIHI 3a7a49l Ha 3HAXOHKCHHS
HaOLIbIINX | HAWMEHIIUX 3HaYeHb PeaJbHUX BEJIHUUH.

...... (VR

[ToxinHa ¢yHKii, ii reoMeTprUuHuN
(b13UYHMIN 3MICT.

[IpaBuna qudepenuiroBaHHS.

Osnaka cranocTti pyHkuii. /loctaTHi yMoBU
3pOCTaHHA U cnajaHHs QyHKIII.
Exctpemymu ¢yHKIii.

3acTocyBaHHS MOX1THOT 1O TOCITIKSHHS
¢yHK1i# Ta MoOy10BH iXHIX TpadikiB.
Haii6inbie 1 HaliMeHIIe 3HaueHHs QyHKIIT
Ha MPOMIXKKY.




AJITEBPA I ITOYATKIM AHAJII3Y 11 xnac
(54 200. I cemecmp — 16 200, 1 200 Ha musicoens,

Il cemecmp — 38 200, 2 200 na m

usxscoenv, Pezepe — 18 200un)

OuikyBaHi pe3y/JbTaTH HABYAJbHO-MII3HABAJILHOI
AiSVIBHOCTI YYHiB

3MicT HaBYAJIBHOIO MaTepiaxy

Tema 1. IOKA3HUKOBA TA JIOTAPU®MIYHA ®YHKIIII 16 roaun

Ydenb/yueHuust:

po3mizHae i 6yaye rpadiku Moka3HUKOBOI 1
aorapudmiunoi QyHKIi;

JII0CTpY€E BIACTHBOCTI MOKA3HUKOBOT 1
norapudmigHOT PYHKIIIH 32 TOMOMOTOI0 TpadiKiB;
3aCTOCOBYE TTOKA3HUKOBY Ta JJorapuMiuHy GyHKIIIT
JI0 OTIHCY peabHUX MPOIECiB;

PO3B’sI3y€ HAUMPOCTII TOKA3HUKOBI Ta JIorapupMidHi
PIBHSIHHS 1 HEPIBHOCTI.

BrnactuBocrti Ta rpagiku moKa3HHUKOBOT
GbyHKIi.

Jlorapudmu Ta ix BracTuBocTi. BiactuBocTi
ta rpadik JorapudmidHoil HyHKIIII.
Haiinpocrimmi moka3zHUKOBI Ta iorapudMidHi
PIBHSIHHS 1 HEPIBHOCTI.

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

Y4yenb/yueHuusi:

3HAXOAUTH TIEPBICHI 32 IOTIOMOTOF0 Ta0JIHII
MIEPBICHUX Ta 1X BJIACTHBOCTEH;

BU/IISIE TIEPBICHY, 110 33J0BOJIbHSIE 3a/1aH1 TOYATKOBI
YMOBH,

00YMCJIIOE THTErPaJT 33 JOIIOMOTOR0 TAOJIHIII MIEPBICHUX
Ta 1X BIACTUBOCTEI;

3HAXOAUTD TUIONT KPUBOIIHIHHUX TpaIleIii.

[epBicHa Ta ii BIaCTHBOCTI.

BuzHauenuii iHTerpai, Horo reoMeTpUIHHUMA
3MICT.

OO6uucieHHs M0 TUIOCKUX (iryp.

Tema 3. EIEMEHTHU KOMBIHATOPUKU, TEOPII
CTATHUCTHUKMH 10 roaun

| U(MOBIPHOCTEMN I MATEMATHUYHOI

Y4yenb/yueHuus:

PO3yMi€ 110 Take MepPecTaHOBKU, PO3MIIIIEHHS,
KoMOiHailii (0e3 MOBTOPEHb ), KJITaCUYHE BU3HAYCHHS
HOHATTS KUMOBIPHOCTI, 1110 TaKe reHepasibHa
CYKYIIHICTb Ta BUOIpKa, 03HAYEHHS CEPETHHOTO
3Ha4YeHHs, MOJM Ta MeJiaHU BUOIpKU

004YMCIII0€ BITHOCHY YaCTOTY MOJ1i; KUIBKICTb
MepPEeCcTaHOBOK, PO3MIIIeHb, KOMOiHAIIIH; IMOBIpHICTH
1oJiii, KOPUCTYIOUUCH ii O3HAYEHHSIM 1
KOMOIHATOPHUMU CXEMaMU;

MOSICHIOE 3MICT CEpE/IHIX OKa3HUKIB Ta
XapaKTepUCTHK BUOIPKH;

3HAXOAMTh YHCIIOBI XapaKTEPUCTUKU BUOIPKU TaHUX.
3aCTOCOBY€ MMOBIPHICHI XapaKTePUCTUKU

Enementn xombinatopuku. [lepectranoBkw,
po3MilleHHs, KoMOiHallii (0e3 TOBTOPEHb ).
Krnacuune Bu3HaueHHs1 HMOBIPHOCTI
BHUITQAKOBOI ITOIII.

BuOipkoBi XapakTepUCTUKH: po3Max BUOIPKH,
MoJla, MeJliaHa, cepeHe 3HaueHHs. ['padiune
nojaHHA iHdopmalii mpo BUOIPKY.

HABKOJIMILHIX SIBUI JUISI IPUIHSTTS PillIeHb




I'eomerpist. 10 kmac
(51 200. I cemecmp — 32 200, 2 200 na musicoenw,
Il cemecmp — 19 200, 1 200 na muscoens, Pezeps — 7 200un)

OuikyBaHi pe3y/JbTaTH HABYAJbHO-MII3HABAJILHOI
AiSVIBHOCTI YYHiB

3MicT HaBYAJIBHOIO MaTepiay

Tema 1. TAPAJIEJIBHICTD ITPAMMX I IIVIOINUH Y ITIPOCTOPI 17 roaun

Ydenb/yueHuust:

HA3MBAa€ OCHOBHI MOHSATTS CTEPEOMETPIf;

PO3pi3Hsi€ 03HAUYBaHI Ta HE 0O3HAYYBaHI OHATTS,
aKCIOMU Ta TEOPEMHU;

(opmy.tI0€ aKcioMu cTepeoMeTpii Ta HACHIIKH 3 HUX;
3aCTOCOBYE aKCIOMU CTEPEOMETPIi Ta HACIIIKH 3 HUX
JI0 PO3B’sI3aHHS HECKJIATHUX 3a/1a4;

KiIacu@ikye 32 IEBHUMU O3HAKAMH B3a€MHE
PO3MIIIICHHSI IPSMUX, TIPSIMUX 1 TUTOIIHH, TUIOIIHH Y
MIPOCTOPi 3a KUIBKICTIO TX CHIJIBHUX TOYOK;
BCTAHOBJIIOE MTAPATICITHHICTD MPSMUX, IPSAMOT Ta
IUTOIIMHH, JBOX TUIOIINH;

3’SICOBYE€, UM € JIBI IPSIMi MUMOOIKHUMU,

300pazkae Qirypu y npocropi;

3aCTOCOBYE BiTHOIICHHS MAPAICTBLHOCTI MIXK MPIMUAMHU
1 IUIOIIMHAMH Y TIPOCTOP1 IO OMKCY BiJHOLIEHb MiXK
00’ €KTaMU HaBKOJIMIITHBOTO CBITY.

OCHOBHI MOHSATTSI, aKCIOMHU CTEPEOMETpii Ta
HAWIIPOCTIII HACTIIKY 3 HUX.

B3aeMHe po3milieHHs PSIMUX Y TIPOCTOPI.
[TapanenbHe MPOEKTYBaHHS 1 HOTO
BJIACTUBOCTI. 300paxkeHHs (iryp y
crepeometpii. [lapanenbHicTh IpsiMOT Ta
wiomuHy. [lapanenbHiCTh MUIOMKH.

Tema 2. HEPHEHIAUKYJIAPHICTD IPAMUX I IVIOINUH Y TPOCTOPI 17 ronun

Y4yenb/yueHuus:

BCTAHOBJIIOE Ta OOIPYHTOBYE TIEPIICHIUKYISIPHICTD
OPSMUX, TPSIMO]T Ta TUTOLMHH, ABOX IJIOIIHMH;
(opMy.110€ 03HAYEHHS KyTa MK IPSIMUMHU, MIPSIMOIO
Ta IUIOUIMHOIO, IIONIMHAMH; TEOPEMY TIPO TPH
HNEepHEeHIUKYISAPHU;

3aCTOCOBYE BITHOIICHHS MK MPSIMUMHU 1 TUIONTUHAMU
y IIPOCTOPI, BIJICTaH1 1 KyTH Y MPOCTOPI 10 OITUCY

00’ €KTIB HaBKOJIMIIIHBOTO CBITY;

PO3B’si3y€ 3a7a4i Ha 3HAXO/HPKEHHS BiJICTaHEH Ta KyTiB
B IIPOCTOPI1, 30KpEMa MPAKTUYHOT'O MICTY.

[eprieHAUKYIAPHICTD TPSIMUX.
[leprieHAUKYIAPHICTD NPAMO] 1 IUIOIIUHHU.
Teopema npo Tpu NepHeHIUKYISPH.
[eprieHANKYNSAPHICTD MUIOIIKH.
JIBOrpaHHUH KYT.

BumMiproBaHHs BiJICTaHEH y IpocTOpi: BiA
TOYKH JI0 TIOUIMHH, BiJI IPSIMO] 10
IUTOIMHY, MK IIJIOIIMHAaMH. BuMiproBaHHA
KYTIB y IPOCTOPI: MK IPSIMUMHU, M1k
HPSMOIO 1 IUIOMIMHO, MK IUIOIIMHAMM.

Tema 3. KOOPAUHATMU I BEKTOPH 10 roaun

Y4yenn/yueHuusi:

KOPHUCTYETHCS AHAJIOTIEI0 MK BEKTOPaMH 1
KOOpJIMHAaTaMU Ha IUIOIIMHI i y IPOCTOPI;
YCBiZOMUII0€ BaXKJIMBICTh BEKTOPHO-KOOPANHATHOTO
METO/y B MaT€MAaTHII|;

BUKOHYE€ orepallii HaJ BEKTOpaMu;

3aCTOCOBY€E BEKTOPH JJISI MOJICITFOBAHHS 1 OOUMCIICHHS
reOMEeTPUYHUX 1 (PI3UYHUX BEJTHUYUH;

3HAXOAUTH BiJICTaHb MK JIBOMA TOYKAMH, KOOPJMHATH
CepeIMHU Bipi3Ka, KOOPAUHATH TOUYOK CUMETPUYHUX
BIZTHOCHO TIOYAaTKY KOOPJMHAT Ta KOOPAMHATHUX
IUIOILUH;

BHKOPHCTOBYE KOOPIMHATH Y TIPOCTOPI JIJIst
BUMIpPIOBaHHS BiJICTaHEH, KYTiB;

[IpsiMOKYTHI KOOPAWHATH B TIPOCTOPI.
KoopaunaTu cepeaunu Biapizka. Bincranb
MIX JIBOMa TOYKaMHU.

Bekropu y npocropi. Onepauii Haz
BekTopamMu. PopMyIHu i1t O0UNCIICHHS
JIOBXKMHH BEKTOPA, KyTa MI’K BEKTOpPaMH,
BIJICTaH1 MK IBOMa ToukaMu. CHUMeETpist
BITHOCHO MTOYATKy KOOpJMHAT Ta
KOOPJMHATHHX TJIONIHH




I'eomerpist. 11 kmac
(51 200. I cemecmp — 32 200, 2 200 na musicoeny,
Il cemecmp — 19 200, 1 200 na muscoens, Pezepe — 14 200un)

OuikyBaHi pe3yJbTaTH HABYAJbHO-MII3HABAJILHOI
AiSVIBHOCTI YYHiB

3MicT HaBYAJIBHOIO MaTepiaxy

Tema 1. MHOTI'OI'PAHHUKMU 14 rogun

Ydenb/yueHuust:

PO3Mi3HA€ OCHOBHI BUAM MHOTOI'PAaHHUKIB Ta iX
CJIEMEHTH;

300paKy€ OCHOBHI BUAM MHOTOTPAHHUKIB Ta iX
CJIEMEHTH;

Mae€ ysiBJIEHHSI IIPO IIepepi3u MHOTOTpaHHHUKA
IUIOIMHOIO;

(¢opmyJir0€ 03HaYCHHS BKAa3aHHUX Y 3MICTI
MHOTOT'PaHHHKIB;

3anmcye GopMyInu A1 00YUCIIeHHs IOl 019HOT Ta
MIOBHOT MOBEPXOHB MPU3MHU Ta Mipamian

004YMCII0€ BEJTMUMHNA OCHOBHUX €JIEMEHTIB
MHOTOTPaHHUKIB;

3aCTOCOBY€ BUBYCHI (DOPMYIIH 1 BIACTUBOCTI JI0
PO3B’sI3yBaHHS 3a/1a4, 30KpeMa IMPUKJIIAHOTO 3MICTY.

MHororpaHHuk Ta iforo enemenTd. Omykii
MHororpanHuku. [Ipusma. [psma i
npaBuiIbHa npu3Mu. [lapanenenines.
[Tipamina. [IpaBuiasHa nipamina. [lepepizu
MHOTOT'PaHHHKIB.

[Tnomi 6iyHOT Ta MOBHOI MOBEPXOHb
PU3MH, TipaMiau.

Tema 2. TIJIA OBEPTAHHSI 12 roqun

Ydenb/yueHuusi:

004YMCJII0€ BEJTMYUHNA OCHOBHUX €IIEMEHTIB TiJI
obepTaHHs;

3aCTOCOBYE BIIACTUBOCTI TiJ1 00€PTaHHS J10
pO3B’sI3yBaHHS 3a/1a4;

po3mi3Ha€ BUIM Til1 00EpTaHHS, IXHI €IEMEHTH;
MHOTOTPaHHMKH 1 TiJIa 00epTaHHs y iX KOMOIHALIAX B
00’€KTax HaBKOJIMIIHBOI'O CBITY.

[uningp, KoHyc, ix enemeHTH. [lepepizu
IUJIIHIPA 1 KOHYCa: OChOBI ITepepi3u
WTIHJIPA 1 KOHYCa; Mepepi3u MITiHpA 1
KOHYCa IUIOIIMHAMH, MapajJeIbHUMHA OCHOBI.
Kyns i cdepa. [lepepi3 Kyl MmIoMMHOIO.

Tema 3. OF’EMHU TA IIJIOIII TIOBEPXOHb TEOMETPUYHMUX TLJI 11 rogun

Y4yenb/yueHuus:

3anucye GopMyu i 00UUCIIEHHS 00’ €eMiB
napaneserninesaa, Ipu3Mu, Mipamiu, HWIHIPa, KOHYca,
KYJT1, TUTOII O19HOT Ta MOBHOI MMOBEPXOHb IIITIHJIPA,
KOHYca, IIIoILi cdepu;

Mae€ ysiBJIeHHsI PO 00’ €M TiJia Ta HOTO OCHOBHI
BIIACTHBOCTI;

PpoO3B’sA3Yy€ 3a71a4i Ha OOYMCICHHS 00’ €MIB 1 IO
MOBEPXOHb F€OMETPUUHUX TiJl, 30KpeMa MPHUKIATHOTO
3MICTY.

[TonsaTTs po 06’eM Tinta. OCHOBHI
BiacTUBOCTI 00’ emiB. OO0’ eMH PU3MH,
naparnenerninesa, mpamiau, HUIiHApa,
KOHYCa, KyJII.

[Tnomii 6iyHOT Ta TOBHOI TOBEPXOHB
nuIiHapa, konyca. [lnoma chepu.




