HABYAJIBHA ITPOTPAMA
3 MATEMATUKU
(AJITEBPA 1 TIOYATKHM AHAJII3Y TA TEOMETPIA)
qutst yaHiB 10-11 kiaciB 3araibHOOCBITHIX HaBYAJIBHUX 3aKJIa/IiB
PiBens cranmapry

I[TOACHIOBAJIBHA 3AIIMCKA

Mema 6a3060i 3azanvHoi cepedHboi ocgimu: PO3BUTOK OCOOUCTOCTI, sKa TMOEIHYE B COOI1
TBOPYMI TOTEHIIa]d J0 HABYAHHS, IHIMIATUBHICTH O CAMOPO3BUTKY Ta CAMOHABYAaHHS B CYYaCHHUX
YMOBaX, 3/4aTHOCTI ineHTH(IKyBaTH ce0e SK BaXJIMBY 1 BIAMOBIJATbHY CKIAJOBY YKpPAiHCHKOTO
CYCHUIbCTBA, SIKa TOTOBA 3MIHIOBATH 1 BIJICTOIOBATH HAI[IOHAIBHI ILIHHOCTI YKPaiHCBKOTO Hapomy.
Bax/mBUM YMHHUKOM PO3BHTKY TaKOi OCOOMCTOCTI € (hopMyBaHHS B YYHIB YMiHb 3aCTOCOBYBATH
HaOyTi 3HAaHHS Yy peaJbHUX XHUTTEBUX CHUTYallidX, IiJ] 4ac pPO3B'SI3aHHS IMPAKTUYHMX 3aBAaHb Ta
3/1aTHOCT1 BU3HAYaTH 1 OOTPYHTOBYBATH BJIACHY JKUTTEBY MO3UIIIIO.

[IpoBinHuM 3acob0M peadizallii BKa3aHOI METH € 3alpOBa/XKEHHSI KOMIETEHTHICHOTO MiIXO0y
y HaBUYaJIbHO-BUXOBHMH IPOLEC 3arajbHOOCBITHBOI IIKOJIM MUIIXOM (OpPMYBaHHS NpPEAMETHUX 1
KIIFOYOBUX KOMITETEHTHOCTEH.

B ocHOoBy moOymoBHM 3MicTy Ta opraHizamii Mpolecy HaBYaHHS MaTEeMAaTHKH IOKJIaJIeHO
KOMNnemeHmHicHull nioxio, BIANIOBIAHO IO SKOTO KIHIIEBUM pe3yJbTaTOM HaBYaHHS IpeIMeTa €
chopMOBaHi MeBHI KOMIIETEHTHOCTI, SKi COPUATHMYTh 3JAaTHOCTI y4HSI 3aCTOCOBYBAaTH CBOI 3HAHHS B
peallbHUX )KUTTEBUX CHUTYAIisIX, HECTU BiJIMOBIAATBHICTh 32 CBOI [Iii, OpaTH MOBHOLIIHHY y4acTh B XKHUTTI
CYCIIJIBCTBA.

Jns ycmimHoi y4acTi B Cy4aCHOMY CYCHUIBHOMY JKUTTI OCOOHMCTICTh IHOBHMHHA BOJIOJITH
NEBHUMHM NpPUHOMaMU MaTE€MaTU4HO!I AISJIBHOCTI Ta HaBMYKaMHU iX 3aCTOCYBaHb /10 PO3B’S3yBaHHS
MpakTUYHUX 3a7ad. [leBHOI mMaTeMaTH4HOI MIJTOTOBKM 1 TOTOBHOCTI ii 3aCTOCOBYBaTHM BUMArae 1
BUBYEHHS 0ararboX HaBYAIBHUX MPEIMETIB 3araJIbHOOCBITHHOI IIKOJU. 3HAUHI BUMOTHU JI0 BOJIOIIHHS
MaTEeMaTHKOI y pO3B’s3yBaHHI IMPAKTHYHHUX 3a]ad CTaBJIATh CYYaCHHH PHUHOK Tpalli, OTPHUMaHHS
AKICHOT TIpo¢eciiiHOi OCBITH, MPOJOBKEHHSI OCBITH HA HACTYNHUX eTanmax. ToMy OJHHUM 13 TOJIOBHUX
3aBJlaHb I[bOIO Kypcy € 3a0e3leueHHs YMOB Uil JOCATHEHHS KOXHHMM YYHEM MpPaKTUYHOI
KOMIIETEHTHOCTI.

Ilpakmuuna komnemenmuicms niepedoayae, 0 BUIYCKHHUK 3arajbHOOCBITHROTO HABYAIbHOTO
3aKJaay:

« BMi€e OyayBaTH 1 JOCHI/XKYBAaTH HAWMpOCTIII MaTeMaTHYHI MOJENl pealbHUX OO0’ €KTIB,
MIPOIIECIB 1 SBUII, 3a/1a4, MOB’A3aHUX 13 HAMH, 32 JIOMIOMOTOI0 MaTeMaTHYHUX 00’ €KTIB, BIAMOBIIHUX
MaTeMaTHYHUX 33]1ad;

« BMI€ OBOJIOJIIBATH HEOOXIJHOIO ONEPAaTUBHOIO 1H(OpPMALI€I0 IS PO3YMIHHS TOCTAaHOBKHU
MaTeMaTH4HOI 3ajiadyi, ii XapakTepy M OCOONMBOCTEH; YTOUHIOBATH BHUXIJNHI JaHI, METy 3ajadyi,
3HAaXOAMTU HEOOXITHY NOJATKOBY iH(opMallito, 3aco0M po3B’sI3yBaHHS 3ajaui; nepegopmysibOByBaTH
3ajjauy; pPO3WIEHOBYBAaTH 3a/laui Ha CKJIAJ0Bi, BCTAHOBJIIOBAaTH 3B’S3KM MIX HUMH, CKJIaJaTH IUIaH
pO3B’A3aHHSA 3ajavi; BHOWpAaTH 3aco0M pPO3B’S3aHHS 3ajadi, iX TOPIBHIOBATH 1 3aCTOCOBYBATU
ONTUMAJIbHI; TEPeBIPATH MPaBWIBHICTh PO3B’SA3aHHSA 3aJayi; aHali3yBaTH Ta IHTEPHpPETyBaTH
OTPUMAaHHMKA Ppe3yJbTaT, OI[IHIOBATH HOTO MPHUIATHICTH 13 PI3HUX MO3UIIINA; y3arajJbHIOBAaTH 3a1ady,
BCEOIYHO 11 pO3TIAIATH; TPUIIMATH PIIICHHS 3a pe3yJbTaTaMU PO3B’s3aHHS 3a/1a4l;

* BOJIOJII€ TEXHIKOI OOYHMCIICHb, PAIIOHAIIBHO MOEAHYIOYHM YCHI, MUCHMOBI, 1HCTPYMEHTAIbHI
o0YHnCIIeHHS, 30KpeMa HaOIMKeH;

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



MaTeMaTHYHOMY MaTepiaji;

« BMi€ mpaioBaT 3 ¢opmyiamMu (pO3yMiTH 3MICTOBE 3HAUEHHS KOXKHOTO eJeMeHTa (opMyIH,
3HAXOAMTU iX YHCJIOBI 3HAUCHHS NpPU 3aJaHUX 3HAYCHHAX 3MIHHUX, BHPaXKaTH OJHY 3MIHHY dYepe3
1H1I);

«BMi€e uuTaTd 1 OyayBaTu rpadiku (GYHKIIOHATBHUX 3aJCKHOCTEH, JOCHIKYBaTH iX
BJIACTHUBOCTI;

- BMi€ KJacu(iKyBaTH 1 KOHCTPYIOBATH TE€OMETPHYHI (Irypd Ha IUIOMMHI ¥ y MPOCTOpI,
BCTAHOBJIIOBATH 1X BIACTHBOCTI, 300paxkaTH MpOoCcTOpoBi Pirypu Ta iX eJeMeHTH, BUKOHYBATH MTOOYI0BU
Ha 300paKCHHSIX;

+ BMi€ BHMIPIOBAaTH T€OMETPUYHI BEJIMYMHM HA TUIONIMHI ¥ Y MPOCTOPI, SKI XapaKTePU3YIOTh
PO3MILIIEHHS TeOMeTpHuYHHX (iryp (BiAcTaHi, KyTH), 3HAXOJUTHU KUIbKICHI XapaKTEPHUCTUKU Qiryp
(mouti Ta 06’eMn);

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

[IpakTHuHa KOMIETEHTHICTh € BAKJIMBUM [OKAa3HHUKOM SKOCTI MaTEeMaTH4YHOI OCBITH,
MPUPOJHUYOI MMIJATOTOBKKH MoJIoAl. BoHa MEBHOro Mipo0 CBiIYUTH NIPO TOTOBHICTH MOJOJII JO
MOBCSKIECHHOTO KUTTS, 10 HAWBa)UIMBIIIMX BHAIB CYCHUIBHOI MiSUIBHOCTI, 1O OBOJIOJAIHHSA
po¢eCiiHOI0 OCBITOIO.

®opMyBaHHS HAaBUYOK 3aCTOCYBAaHHS MAaTEMAaTHKH € OJHIEI0 13 TOJOBHUX LiJed HaBYaAHHS
MaTeMaTHKU. PaaukamsHUM 3aco00M peamizamii TPHUKIATHOI CHPSIMOBAHOCTI IIKUIBHOTO KYpCy
MaTEMaTHKH € IIHPOKE CHCTEMaTHYHE 3aCTOCYBAaHHS METOYy MaTEMATUYHOTO MOJICIIOBAHHS MPOTATOM
ycboro Kypcy. lLle crocyeTbcsi BBEINEHHS TOHSTh, BHSBICHHS 3B’S3KIB MK HHMH, XapakTepy
UTIOCTpalliif, cCUCTeMH BIIPaB 1, HAPEIITI, CUCTEMHU KOHTpoIto. [HaKIIe KaKyuu, MaTeMaTuku Tpeda Tak
HaBYaTH, 1100 y4HI BMIJM ii 3aCTOCOBYBAaTH. 3a0e3MeUeHHs MPHUKIATHOI CIIPSIMOBAHOCTI BHUKJIAJaHHS
MaTeMaTHKH cripusie (OPMYBaHHIO CTIMKMX MOTHBIB /10 HaBYaHHs B3araji 1 O HABUYAHHS MaTEeMaTUKU
30Kpema.

Peanizaris mpakTH4HOT CIPSIMOBAHOCTI B ITPOLIEC HABYAHHSI MAaTEMaTHUKN O3HAYAE:!

1) CTBOPEHHS 3amacy MaTeMaTHMYHUX MOJIEJeH, Kl ONMUCYIOTh pealibHl SBHIIA 1 TPOLIECH,
MalOTh 3araIbHOKYJIBTYPHY 3HAUYIIICTh, @ TAKO)K BUBYAIOTHCS Y CYMDKHUX IIPEIMETaX;

2) ¢bopMyBaHHS B Y4YHIB 3HaHb Ta BMIHb, SIKI HEOOXIAHI M JOCHIIKEHHS LHX
MaTeMaTHYHUX MOJIENIEH;

3) HaBYaHHS Y4YHIB NOOYZOBI 1 JOCIPKEHHIO HAMMpOCTIIMX MaTeMaTHYHUX Mojenei
peaTbHUX SIBUIL 1 POLIECIB.

[IpakTyHa CHOPSMOBAHICTH MaTeMaTHMYHOi OCBITM CYTTE€BO  MIiJBHUIIYETbCS  3aBJSKH
BIIPOBA/KEHHIO 1H(POPMAIiHHO-KOMYHIKAIII{HUX 3ac00iB Y HABYaHHS MaTeMaTHKU.

OauuM 13 HaMBaXJIUBINIMX 3ac00iB 3a0e3MeueHHs MPAKTUYHOI CHPSIMOBAHOCTI HaBUYaHHS
MaTeMaTHKH € BCTAHOBJICHHS MDKIPEAMETHUX 3B’SI3KiB MATEMaTHKH 3 IHIINMH TPEAMETaMH, y TIEpILy
gepry 3 npupoaHnduMu. OcoOIMBOI yBaru 3aciyroBy€ BCTAHOBJICHHS, 3B SI3KIB Mi’K MaTeMaTHKOIO Ta
1H(OPMATUKOI0O — JBOMa OCBITHIMM Tally3sIMH, SIKI € BH3HAUYaJIbHUMHU Yy MIATOTOBLI OCOOMCTOCTI 11O
KHUTTS Y TOCTIHAYCTpiaTbHOMY, iHQOpMaLiitHoMy cycninbeTBi. Llupoke 3acTocyBanHs iH(popMaliiHo-
KOMYHIKAI[IHHUX 3aco0iB y HaBYaHHI MaTeMaTHUKW JOLLUIbHE M MPOBEACHHS MaTeMaTUYHUX
eKCIIEpUMEHTIB, MPAaKTUYHUX 3aHATh, 1H(OpMaIiiiHoro 3abe3neueHHs], Bi3yaJlbHOTO IHTEPIpPETyBAaHHS
MaTeMaTHYHOI JiSUTbHOCTI, POBEACHHS JJOCIIIKEHb.

KpiMm TOro, HaB4aHHsI MaTeMaTHUKH Ma€ 3pOOUTH MEBHUU BHECOK y (OpMyBaHHS KIHOYOBHUX
KOMIIETEHTHOCTEM.

Kirouosi kommierentocTi | Kommonentu




CrijKyBaHHSI JEp>KaBHOIO
@a piaHOIO y pasi
BiIMIHHOCT1) MOBaMH

Yminna: craBuTH 3anuTaHHS 1 PpO3MI3HABATH MPOOJIEMY;
MipKyBaTH, pOOMTH BHCHOBKHM Ha OCHOBI iH(opMarlii, mogaHoi B
pizHuX Popmax (y TabIuIsX, Jiarpamax, Ha rpadikax); po3yMiTH,
MOSICHIOBATH 1 IEPETBOPIOBATH TEKCTH MaTeMaTHYHHUX 3a1ad
(YCHO 1 MMCBEMOBO), TPaMOTHO BHCJIOBJIIOBATHCS PiIHOIO MOBOIO;
JIOPEYHO Ta KOPEKTHO BXHMBATH B MOBJICHHI MaTEeMaTUYHY
TEPMIHOJIOTII0, YITKO, JIAKOHIYHO Ta 3pO3yMiUIO (HOpMYIIOBATH
JIYMKY, apryMEHTYBaTH, JOBOJUTH TIPABWIBHICTh TBEPDKCHB;
MIOTIOBHIOBATH CBil CIIOBHMKOBUH 3ariac.

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

BJIACTMBOCTEH, IOBEIEHHS TEOPEM, PO3B’3yBaHHS 3a]1a4.

O3HAYCHHS TOHATH, (POPMYIIOBAHHS

CriskyBaHHS 1HO3EMHUMH
MOBaMH.

Yminna: cninkyBatucs 1HO3EMHOK0 MOBOIO 3 BUKOPHCTaHHSM
YHCIIBHUKIB, MATEMAaTUYHHUX MOHSTH 1 HAy)KUBaHIIINX TEPMiHiB;
CTaBUTH 3alHUTaHHs, (OPMYIIOBATH MPOOIEMY;
MaTeMaTHYHUN TEpPMiH YW OyKBEHE IIO3HAYCHHS 3

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

Cmaenenns: YCBIIOMJICHHS Ba)XUJIMBOCTI BHBYCHHS 1HO3EMHHX
MOB JiIi PO3YMIHHS MaT€MaTUYHUX TEPMIHIB Ta TO3HAYCHB,
MOIIYKY 1H(opMallii B IHIIOMOBHHUX JIKEpesax.

pecypcu:
BUKOPUCTAHHSM CTATUCTHYHHX JIAHUX, MATEMATUYHHUX TEPMIiHIB.

Haeuanvni TCKCTH 1HO3EMHOIO MOBOIO 3

MaremaTuyna
KOMIIETEHTHICTb.

Yminna: onepyBatu 4yucioBOIO iH(OpPMAIli€l0, TEOMETPUIHUMHU
o0’eKTaMHM Ha IUIOLIMHI Ta B TMPOCTOpi; BCTAHOBIIOBATH
BITHOIIEHHST MK pealbHUMHU OO0 ’€KTaMU  HABKOJUIIHBOI
JificHOCTI (MPUPOJHUMHM, KYJIbTYPHUMHM, TEXHIYHHMMHU TOILO);
PO3B’sI3yBaTH 3ajadi, 30KpeMa MPaKTUYHOIrO 3MICTY; OyayBaTH 1
JIOCJTIDKYBATH  HAWMPOCTIIIT MaTeMaTHYHI MOJEl peaTbHUX
00'ekTiB, TpPOLECIB 1 SBHIL, IHTEPHPETYBaTH Ta OL[IHIOBATU
pe3yibTaTH; TPOTHO3YBAaTH B KOHTEKCTI HaBYAJIBHUX Ta
NPaKTUYHUX 337a4; BUKOPUCTOBYBATH MaTeMaTHYHI METOAM Y
KHUTTEBUX CUTYAIIISX.

Cmaenenna: yCBIIOMJICHHS 3HAYeHHS MaTeMaTHKU  JUIS
MOBHOI[IHHOTO KHUTTS B CYY4aCHOMY CYCHUIBCTBI, PO3BHUTKY
€KOHOMIYHOTO 1

TEXHOJIOT1YHOTO, 00OpPOHHOTO  TMOTEHIIATY

Jiep>KaBH, YCIIITHOTO BUBYCHHSI 1HIIMX JUCITUTIIIH.

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

Haesuanoni pO3B'sI3yBaHHs MAaTeMAaTUYHMX 33]1a4,

OCHOBHI KOMIIETEHTHOCTI
y NPUPOJHUYMX HayKax 1

TEXHOJOTIAX.

Yminna: posmiznaBatu mpoOaeMu, MO0 BUHUKAIOTH Y JOBKULII 1
Kl MOYKHa PpO3B’S3aTH 3aco0amMu MaTeMaTHKH, OynyBaTH Ta
OPUPOIHUX  SIBUI 1

JTOCTiPKYyBaTH MaTeMaTU4HI MOl




MPOIIECIB.

Cmaenenna: yCBIIOMIICHHS BaXKJIIMBOCTI MAaTEMaTUKH  SIK
yHiBepCcaJIbHOT MOBH HAyKH, TEXHIKU Ta TEXHOJOTIH.

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

[ndopmaniitno-mdpoBa
KOMITETCHTHICTh

Yminua: ctpyKTypyBaTH JaHi; iSATH 32 ITOPUTMOM Ta CKIIAIaTH
QITOPUTMH; BHU3HAYaTH JOCTATHICTh JAHHWX [UIS DPO3B’SI3aHHS
3a/1a4ul; BUKOPHCTOBYBATH Pi3HI 3HAKOBI CHCTEMH; 3HAXOJHUTH
iHpopMalif0o Ta OIliHIOBAaTH ii JOCTOBIPHICTH;, JTOBOIUTH
ICTUHHICTH TBEPIPKEHb.

Cmaenenna: KpUTHYHE OCMUCIEHHs iH(popmamii Ta mprepen ii
oTpuMaHHs; ycBimomiieHHss BaxiuBocTi IKT mns edexkruBHOTO
PO3B’SI3yBaHHS MAaTEeMAaTUYHUX 33]1a4.

Haeuanwni pecypcu: Bizyamizailis JaHux; mooymosa rpadikis Ta
miarpam, 300pakeHb CTepeoOMeTpUYHUX GIiryp 3a JOMOMOIO0
IporpamMHuX 3aco0iB.

VYMiHHS BYUTHUCS
BIIPOJIOBXK JKUTTS

Yminna: Bu3HauaTH MeTy HaBYAIIbHOI NISJIBHOCTI, BigOupaTtu i
3aCTOCOBYBAaTH NOTPIOHI 3HAHHS Ta CIOCOOM AiSNIBHOCTI JJIst
JIOCATHEHHS ILl€] METH; OpraHi3oByBaTH Ta IUIAHYBATH CBOIO
HaBYaJIbHY  JAISUIBHICTH,  MOJETIOBATH  BJIACHY  OCBITHIO
TPAEKTOPIIO, aHANI3yBaTH, KOHTPOJIOBATH, KOPHTYBaTH Ta
OIIHIOBATH PE3YJIbTATH CBOET HABUAIBHOI MISUIBHOCTI; JTOBOIUTH
MPaBUJIBHICTh BJIACHOTO CYJKEHHS abo BHU3HABATH
MTOMUJIKOBICTb.

Cmaenenna: YCBIJOMJIEHHS BIIaCHMX OCBITHIX TOTped Ta
IIHHOCT1 HOBMX 3HaHb 1 BMiHb; 3alliKaBJICHICTh y Mi3HaHHI CBITY;
PO3YMIHHSI BaXKJIMBOCTI BUUTHUCS BIIPOAOBXK JKUTTS; IPArHEHHS 10
BJIOCKOHAJICHHS PE3YJIbTATIB CBOET NiSIIBHOCTI.

Hageuanvni  pecypcu: MOACTIOBaHHS  BJIACHOI  OCBITHBOI
TpaekTopii; craTUCTMYHA 1HQoOpMalis; ICTOPUYHI  3ajaui;
3aB/IaHHS HMOBIPHICHOTO 3MICTY.

[nimiaTuBHICTE 1
H1AIPUEMITUBICTD

Yminna: renepyBatu HOBI 171€1, BUPIIIYBaTH KUTTEBI MPOOIEMH,
aHaNi3yBaTH, NMPOTHO3YBAaTH, YXBAJIIOBAaTH ONTHMAJbHI PIILIEHHS;
BUKOPUCTOBYBaTH KpHUTEpii paliOHaIbHOCTI, MPAaKTHYHOCTI,
e(eKTUBHOCTI Ta TOYHOCTI, 3 METOI0 BHOOpY Hail Kpamioro
pilleHHs; apryMeHTyBaTH Ta 3aXMIaTH CBOIO  IO3HULIIIO,
JUCKYTYBaTH; BHMKOPHUCTOBYBaTH pIi3HI CTparerii, NIyKalouu
ONTUMAJILHUX CHOCO0IB PO3B’sI3aHHS JKUTTEBOTO 3aBJIaHHS.
Cmaenenna: HIIATUBHICTH, BIAMOBIAAIBHICTh, YIEBHEHICTh Y
co01; TMepeKOHaHICTh, IO YCIIX KOMaHAM — II€ # OCOOMCTHI
yCHiX; MO3UTHBHE OI[IHIOBAHHS Ta MIATPUMKA KOHCTPYKTHBHHUX
11eH 1HIINX.

Haeuanvnui  pecypcu: 3anadi  TiANPUEMHHUIIBKOTO  3MICTY




(omTuMmizaniiHi 3a1a4i).

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

apryMEHTOBaHi pillIeHHS B JKUTTEBUX CHUTYallisX; CHIBIPALIOBATH
B KOMaHJli, BUJUIATH Ta BUKOHYBAaTHU BJIACHY POJIb B KOMaH[IHIH
po0OTI; aHaNi3yBaTH BJIACHY €KOHOMIYHY CHUTYAIlll0, POAMHHHI
OrOIKET, KOPUCTYIOYHCh MaTeMaTUIHUMHU METO/IaMHU;
OpIEHTYBAaTHUCS B IIMPOKOMY KOJII TOCIYT i TOBapiB Ha OCHOBI
YITKUX KPUTEPIiB, POOUTH CHOXKHUBYMK BHOIp, CIUPAIOYKCH,
30KpeMa, 1 Ha MaTeMaTU4H1 JaHi.

Cmaenenna: OMAUIMBICTh 1 TIOMIPKOBaHICTh; PIBHE CTABIICHHS
JI0 1HIIMX HE3aJIEKHO BIJ CTATKIB, COLIAJIBHOTO ITOXOIKECHHSI,
BIJIMOBIJAJIGHICTh 3a CHUIBHY CHpaBy; HaJIaIITOBAHICTh Ha
JoTiuHe OOTPYHTYBaHHS MO3UIII] 0€3 MepeI4acHoro Mepexoay A0
BHCHOBKIB; TIOBara JI0 TpaB JIFOJIMHU, aKTUBHA IO3HUIliS 100
00pOTHOM 13 AMCKPUMIHALIIEIO.

Haesuanwni pecypcu: 3aaadi ColialbHOTO 3MICTY.

OO013HaHICTD Ta | Yminna: 3a1iicHIOBaTH HEOOX1IHI PO3PAaXyHKHU JUISl BCTAHOBIICHHS
camMoBHpaxeHHs y cdepi | mpomopiiif, BIATBOPEHHS NEPCHEKTUBH, CTBOPEHHA 00’ €MHO-
KYJIbTypU MIPOCTOPOBUX KOMITO3UI[IH; YHAOUHIOBATH MaTeMaTHU4HI MOJEI,
300paxatu (irypu, rpagiku, puCyHKH, CXEMHU, Jl1arpaMu.
Cmaenenns: YCBITOMIICHHS B3a€MO3B 3Ky MaTEeMaTHKHA Ta
KYJIBTYPH Ha TPHUKJIATaX 3 apXiTeKTYpH, KUBOIHCY, MY3UKH Ta
1H.;  pO3YMIHHS  Ba)JIMBOCTI  BHECKY  MAaTeMaTUKIB Y
3araJibHOCBITOBY KYJBTYpY.

Haeuanvni pecypcu: MareMaTH4HI MOJENi B PI3HUX BHUAAX
MUCTEITBA.

Exonoriuna rpaMoTHICTb 1| Yminna: aHamizyBaTH 1 KPUTHYHO OIIHIOBAaTH COLIaJIbHO-
3/10pOBE KUTTH. €KOHOMIYHI TOJii B JIep:kKaBi HAa OCHOBI CTAaTUCTUYHHX JAaHUX;
BpPaxOBYBaTH MPABOBi, €TUYHI, €KOJOT1UHI 1 COIiabHI HACIIIKU
pillieHb; pO3Mi3HaBaTH, SIK IHTEpIIpeTalii pe3yiabTaTiB BUPIIICHHS
po06sieM MOKYTh OyTH BUKOPUCTaHI JIJISi MaHIMYyTFOBaHHS.
Cmaenenna: YCBIIOMIICHHS B3a€MO3B’SI3Ky MaTEeMAaTHKHA Ta
€KOJIOT1i Ha OCHOBI CTATHCTHYHUX JIaHHX; OIATHE Ta OEpexITNBe
BIJTHOIIEHHSI O TNPHPOJHUX PECYpCiB, YUCTOTH JOBKLIA Ta
JOTPUMAaHHS CaHITAPHUX HOPM MOOYTY; PO3MIIA] MOPIBHAIBHOT
XapaKTepUCTUKH IIOAO0 BHOOPY 370pOBOr0 CHocoly KHUTTS;
BJAacHA JyMKa Ta MO3HULISA 0 3JOBXKHBAaHb AJIKOTOJIIO, HIKOTHHY
TOIILIO.

Haeuansni pecypcu: HaBYalIbHI TIPOCKTH, 3a7adi COIIaJIbHO-
€KOHOMIYHOTO, €KOJIOTIYHOTO 3MICTy; 3ajadl, sKi CHpPHSIOThH
YCBIIOMJICHHIO IIIHHOCTI 3JIOPOBOTO CITIOCOOY KUTTS.

Hackpi3ni Jinii Ta ix peanizaunisi. Y HaBuanbHii mporpami BUOKPEMIIIOIOTBCS TakKi HaCKpi3Hi




YOTHPM JIiHIT KIIOYOBUX KommeTreHTHocTel: ''Exosoriyuna 6e3meka Ta crTajuii po3BUTOK',
"I'poMmaasiHChKa BianmoBigajabHicTh'", "310poB's i Oe3meka', "llinnpuemiauBicTs Ta (piHaHCOBA
rPaMoOTHIcTB", sKi cripsMOBaHi Ha (JOpPMyBaHHS B YUHIB 3/1aTHOCTI 3aCTOCOBYBATH 3HAHHS W YMIHHSA Y
pEATbHUX JKUTTEBUX CUTYAIIIsIX.

Hackpi3ni miHii € 3aco00M iHTerparlli KJIFYOBHX 1 3arajJbHONPEIMETHHX KOMIIETCHTHOCTEH,
HaBUAJbHUX TMPEAMETIB Ta MPEAMETHUX IMKIIB, iX HEOOXIIHO BpaxOByBaTH Mpu (OPMYBaHHI
IIKUTBHOTO CePEAOBHINA KUTTETISTTLHOCTI.

Hackpi3ni miHIT € comliaJbHO 3HAYUMHUMH HAIIPEAMETHUMH TEMaMH, SKI JIOMOMAararTh
(GbOopMyBaHHIO B YYHIB YSBJICHb IPO CYCHUIBCTBO B IIJIOMY, PO3BHBAIOTh 3JATHICTh 3aCTOCOBYBATH
OTpHUMaHi 3HaHHA y PI3HUX KUTTEBUX CUTYaIIsX.

HaBuanHs 3a HACKPI3HUMH JIHISIMH peajli3yeThCsl HacaMIIepel:

* yepe3 Oprasizaiiio BiIIOBIJHOTO HAaBYAJIHHOTO CEPEJOBUIIA — 3MICT Ta L1l HACKPI3HUX TEM
BpPaxXOBYIOThCS TpU (hOpMYBaHHI JYXOBHOTO, COIIIAIBHOTO 1 (Ji3MYHOTO CepPeIOBUIIA HABYAHHS;

yepe3 0a30BI HaBYAJIbHI MpEAMETH — IIiJ] Yac HaBYAHHS, BUXOMASYM 13 HACKPIZHUX TEM,
MPOBOAATHCS BIANOBIAHI TPAKTOBKM, MPHUKIAIM 1 METOIM HaBUYaHHS, PEayi3ylOThCS HAAMPEIMETHI,
MDKKJIACOBI Ta 3arajbHOIIKIIbHI MPOCKTH. POIb HaBUAIBLHUX MPEAMETIB NMPY HABYAHHI HACKPI3HUX TEM
— pi3Ha 1 3aJIeKUTH BiJ LUJIEH 1 3MiCTy HaBUAIBHOIO MIPEIMETa Ta Bijl TOTO, HACKUIBKH TICHO TOB’I3aHUM
13 KOHKPETHOIO HACKPI3HOIO TEMOIO TOH UM 1HIIHIA TPEAMETHUH IUKJ;

* gepe3 MpeMETH 32 BHOOPOM;

* yepes CremiagbHi KypcH 3a BUOOPOM;

* gyepe3 MO3aKIaCHy HaBYaIbHY POOOTY.

Hackpi3ni jiHii:

1. Hackpi3na niHig «Ekon02iuna 6e3neka ma cmanuil po3éumok» HallijieHa Ha (OpMyBaHHS
B YYHIB COIlaJIbHOI aKTHBHOCTI, BiAMOBIJAJbHOCTI Ta €KOJIOT1YHOI CBiJJOMOCTi, TOTOBHOCTI Oparu
y4acTh y BUPILIEHHI TUTaHb 30€peXEeHHs JOBKULIA 1 PO3BUTKY CYCHUIbCTBA, YCBIJOMIICHHS BaXKJIMBOCTI
CTaJIOTO PO3BUTKY JIJIs1 MAaOYTHIX MOKOJIIHb.

[TpoGnematuka HackpizHoi diHil “Exonoriuna Oe3neka Ta cTaluidi po3BUTOK peali3yeThCs B
Kypci MaTeMaTHKH, HacaMIlepe]l, Yepe3 3aBJaHHs 3 PEATbHUMH JJAHUMH TTPO BUKOPUCTAHHS TPUPOJTHUX
pecypciB, ix 30epekeHHS Ta MPUMHOXKEHHsS. AHamI3 IMX JaHUX CIPHUSE PO3BUTKY OEpeKIMBOTO
CTaBJICHHS /10 HAaBKOJHWIIHHOTO CEPEIOBHINA, €KOJIOrii, (OpMyBaHHIO KPUTHUYHOTO MHUCICHHS, BMiIHHSA
BUPINIYBAaTH MPOOJIEMHU, KPUTUYHO OIIHIOBATH TEPCIIEKTUBH PO3BUTKY HABKOIUIIHHOTO CEpEAOBHINA 1
JToAMHU. MOKIIMBI YpOKH Ha BiakpuToMy noBiTpi. [Ipu po3risi miei miHii BaXJIMBEe Micle 3aiiMaloTh
BiJICOTKOBi 00UHMCIIeHHs, (DYHKIII1, eJIeMEHTH Teopii KMOBIPHOCTEH Ta CTATUCTUKH.

2. Peamizartist HackpizHOT JiHiT «I pomadanceka ionogioanrvHicmoy» cripusiTumMe GOPMYBaHHIO
BIJIMOBIAAJILHOTO WIEHA TPOMAJH 1 CYCHUIbCTBA, 1110 PO3YyMIi€ MPUHIUIH 1 MEXaH13MH (YHKI[IOHYBaHHS
cycniabcTBa. Ll Hackpi3Ha UiHISI OCBOIOETbCI B OCHOBHOMY uepe3 KOJIEKTHBHY AisUIbHICTD
(mocmigHUIBKI POOOTH, pOOOTH B TPYI, MPOEKTH TOIIO), SIKA TMOEAHYE MATeMaTHKy 3 IHIIUMH
HAaBYAJILHUMHU TpEeJIMETaMU 1 PO3BMBAa€ B YUYHIB TOTOBHICTH 0 CHIBMpAaIli, TOJEPAHTHICTH MIOJO
PI3HOMAaHITHHUX CIIOCOOIB JiSIIBHOCTI 1 AYMOK.

HaBuanHsi MaTeMaTWKN Ma€ BUKJIMKATH B YYHIB SIKOMOTra OLIbINE MO3UTUBHHUX €MOIH, a ii
3MICT - OyTH HAI[JICHUM Ha BUXOBaHHS MOPSIHOCTI, CTAPAHHOCTI, CUCTEMaTHYHOCTI, MOCIiTOBHOCTI,
MOCUAOYOCTI 1 uyecHOCT. [Ipukmam BuUWTens MOKIMKAHWM 3irpaTH BaXKIUBY poib y (opmMyBaHHI
TOJICPAHTHOTO CTABJICHHsS JO TOBAPHIIB, HE3QJIC)KHO BiJ PIBHSA HaBUAJIbHUX JOCSITHEHb. 3 i€l X
HACKpI3HOIO JIiHIEIO TIOB'sI3aHi, HANMPUKIAM, TPOLECHTHI OOYHCICHHS, €JIEMEHTH CTATUCTHUKH, IO
JO3BOJISIIOTh YYHSIM 3PO3YMITH 3HAYEHHS KITbKICHUX IMOKa3HUKIB MPU XapaKTEPUCTHUIN CYCHUIHCTBA 1
HOr0 PO3BUTKY.



3. 3aBnaHHAM Hackpi3HOI JiHIT «300poe's i 6e3neka» € CTAHOBJICHHS YYHSA SK EMOLIHHO
CTIKOTO WieHa CYCIIJILCTBA, 3JaTHOTO BECTHU 3J0POBHIA CIOCIO XHUTTSA i opMyBaTH HaBKOJO cebe
0e3reyHe KUTTEBE CEPEJOBHUIIIE.

Hackpizna minig “370poB's 1 6e3meka” B Kypcl MaTeMaTUKH PEali3yeThCs depe3 3aBIaHHS 3
peaIbHUMHU JaHUMH Mpo Oe3MeKy 1 OXOPOHY 370pOB'sl (TEKCTOB1 3aBJaHHS, MOB’s3aHl 3 CEPEIOBHILEM
JOPOKHBOTO PYyXy, PYXOM TIIIOXOAIB 1 TPAHCHOPTHUX 3ac00iB, BIJCOTKOBUMHU OOYHCICHHSIMH 1
rpadikamu, 1Mo CTOCYIOThCS YNHHHKIB pU3HKY). OcoOnmBo BakiuBuil aHami3 npuanH J[TII, moB’s3anmnx
13 MepeBUIICHHSIM IIBUIKOCTI. BapTo 3BepHyTH yBary Ha nmpobiieMu, OB’ A3aH]1 13 pU3UKAMH JJIST AKUTTS
1 37I0pOB’sl TP BUBYCHHI OCHOB TeOpii WMOBIPHOCTEH Ta MaTEeMaTHYHOI CTAaTUCTUKHU. BupimeHHs
npo6ieM, 3HAMICHNX 3 «ara-eeKTOM », POSIIA KPACHBHX MATCMATHYHMX KOHCTPYKI[iH, MOLIYK
ONTUMAJIFHUX METOJIB PO3B’sA3yBaHHS 3a/1a4 TOIIO, 3AaTHI BUKIMKATHA B YYHIB MO3UTHBHOTO BiAUYTTS
YCIIXYy.

4. Hackpizna niHis «Ilionpuemaugicmo ma pinancoea zpamomuicms» HalliJIcCHA HA PO3BUTOK
JMAepChKUX 1HILIATUB, 3/1aTHICTh YCIHIIIHO AISITH B TEXHOJOTIYHOMY IIBUIKO3MIHHOMY CEpEIOBHII,
3a0e3MeyeHHs] Kpalloro po3yMiHHS YYHSIMH MPAKTUYHUX acleKTiB (iHAHCOBHMX MUTaHb (3A1MCHEHHS
3a0I1aJ[)KEHb, IHBECTYBAaHHS, 3aII03MUEHHS, CTPAaXyBaHHs, KPEAUTYBaHHS TOIIO).

[ls mackpi3Ha JiHIS TOB'A3aHa 3 PO3B'SI3yBaHHAM MPAKTUYHUX 3a/ad MO0 IUIaHYyBaHHS
rOCIOIAPCHKOT  JISUTBHOCTI Ta PEAJbHOI OIIHKM BJIACHUX MOXKJIUBOCTEH, CKIIAJaHHS CIMEHHOTrO
OroKety, popMyBaHHS €KOHOMHOTO CTaBJICHHS 10 MPHPOJIHUX pecypciB. BoHa peamisyeTscs min dac
BHUBUYCHHS BiJICOTKOBHX OOYHCIICHB, PIBHSHB Ta (PYHKIIIH.

3 MeTO WiABUIICHHS €(PEKTUBHOCTI HABYAHHS, HEOOXITHOK YMOBOI € 3alyd4eHHS 0
HABYAJIbHO-BUXOBHOTO TMPOIIECY KOMIIETEHTHICHOTO, [iSJbHICHOTO Ta OCOOMCTICHO-OPIEHTOBAHOTO
MiIXOMAIB, SKI MependadaoTh CUCTEMaTHYHE BKIIIOUEHHS YYHIB IO PI3HUX BUIB aKTUBHOI HaBYAIbHO-
Mi3HABAIBHOI JISJIBHOCTI Ta (OpMyBaHHS YMiHb KOPHUCHHUX Yy pEaJbHUX JKUTTEBUX CHUTYaIlisiX.
JIoLIbHO, J1e 1€ MOXJIMBO, HE JIMIIE MMOKa3yBaTH BUHHUKHEHHS MaTeMaTHMYHOro (pakTy i3 MpakTUYHOI
cUTyalii, a W UIIOCTpyBaTH MOro 3acTtocyBaHHS Ha mpaktuui. dopMyBaHHIO MaTeMaTU4YHOi Ta
KITIOYOBUX KOMIIETEHTHOCTEW CIIpUsi€ BCTAHOBJCHHS Ta peaji3ailis y HaBYaHHI MaTEeMaTHKH
MDKIOPEIMETHUX 1 BHYTPILIHBONPEAMETHUX 3BS3KIB, a came: 3MICTOBO-IHQOpMaIIiiHUX, olepaliiiHo-
NisIbHICHUX 1 OpraHi3aliiiHo-MeTOMYHHX. X BUKOPHCTaHHS TIOCUIIIOE Tli3HABAILHUI iHTEpeC YUHIB 10
HaBYaHHS 1 MMIJIBUIILYE iX PIBEHb 3arajibHOI KYJIbTYpH, CTBOPIOE YMOBH ISl CUCTEMaTH3allil HABYaJIbHOTO
Mmatepiany i (OpMyBaHHS HAyKOBOTO CBITOTJISAY. Y4HI HaOyBarOTh JOCBILY 3aCTOCYBAaHHS 3HaHb Ha
MIPAKTHILI.

BaxuBy ponib y HaBUaHHI MaTeMaTHKH BiJirpae CUCTEMaTHYHE BUKOPUCTAHHS 1CTOPHUYHOTO
Mmarepiany, SKUH MiABHIIYe IHTEpeC OO0 BHUBYEHHS MAaTEMaTHUKH, CTHUMYIIO€ IOTAT JO HAayKOBOI
TBOPUOCTi, MPOOYIKYye KPUTUYHE CTaBJIECHHA N0 (aKTIB, J1a€ YYHSM YSABIEHHS MPO MAaTEMaTUKY SK
HEBiJ'€MHY CKJIQIOBY 3araJbHOIOJCHKOI KyabTypu. Ha HOXIAMMBHX NpHKIAAAax CIiJ MOKa3yBaTH
YUHSM, SIK PO3BUBAJIMCS MaTeMaTH4HI TOHATTS 1 BIJHOLIEHHS, Teopii Ta MeToau. O3HallOMIIEHHS YYHIB
3 iMeHamMH Ta OlorpadisiMu BHMJIATHUX YYEHHMX, SKI CTBOPIOBAIM MaT€MaTHKY, 30KpeMa BHJIATHUX
YKpaiHCHKUX MaTeMaTHKiB, CIIPUATHME HALlIOHAJIBHOMY 1 MaTPIOTUYHOMY BUXOBAHHIO IIKOJISIPIB.

Pexomennauii moao po6oru 3 mporpamoro. OnHi€0 3 TOJOBHHUX 3MICTOBHUX JIHIA KypCy
«MaremaTuKa» B cTaplIiii MmKodi € (QyHKIiOHaNbHA JiHisS. TOMy JONIIBHO PO3MOYMHATH BUBUEHHS
Kypcy 3 TeMu «DyHKIIi, IXHI BIaCTUBOCTI Ta rpadikm» — oro pyHaaMeHTy. Y wiif Temi 311HCHIOETbCS
MMOBTOPEHHS, CUCTEMATH3AIlIsl MaTepiany CTOCOBHO (YHKIIIH, SIKHA BHBYABCS B OCHOBHIM IIKOJIi, HOTO
MOTUOJICHHST 1 PO3IIMPEHHS, 30KpeMa, 3a paxyHOK CTENeHeBUX (QYHKIINA. [0JOBHOIO METOIO
OTIPAIFOBAHHS III€] TEMU € MIATOTOBKA YYHIB 10 BUBYCHHS HOBUX KJIACiB (DYHKIIIH (TPUTOHOMETPUYHHX,

1 . R . .
i “Ara-eexTom’ Ma€eThCS Ha yBasi CIIiJIbHE BUPIMICHHS 3a7a4i 3 €(eKTOM panToBOTrO 3/I0Tany, “eBpUKH”



CTETIEHEBHUX, MOKa3HUKOBUX, JIOTapU(MIUHUX), @ TAKOK MOTHBAIIsI HEOOX1HOCTI PO3IIMPEHHS anapary
JIOoCHiKeHHsT (QYHKIINH 3a IOMOMOrol NOXigHOi. JIGWTMOTHBOM TeMH Mae OyTH MOJETIOBAHHS
peabHUX MPoIEciB 3a JonoMOoror GpyHkKIii. OckibKu poOoTa 3 AiarpaMamMu, pUCyHKaMHu, TpadikaMu €
OJTHUM 13 TOIIMPEHUX BUAIB MPAKTUYHOI AiSIIBHOCTI JIFOJUHH, TO JI0 TOJIOBHUX 3aBJaHb BUBUCHHS TEMHU
CII BIIHECTH PO3BUTOK TpadivyHOi KyJIbTYpH Y4HIB. IIeThbCs mepemayciM Mpo «4uTaHHS» Tpadikis,
TOOTO MPO BCTAHOBJICHHS BIACTHBOCTEH (PYHKIIIT 3a 11 rpadikom.

VY HAaCTYIMHHX TeMax PO3LIUPIOIOTHCS KiIach (YHKINH, SKI BUBYAIUCS B OCHOBHIN IIKOJI. Y
temax «Tpuronomerpuuni ¢ynkmii» 1 «llokasHukoBa Ta norapudmiyHa ¢GyHKIID» BMIHHS
JTOCIiKyBaTH (yHKII1, sSki chopMOBaHI B MEpIIid TeMi, 3aKpIIUIIOIOTHCA 1 3aCTOCOBYIOTHCSA 10
MO/ICJIFOBAHHS 3aKOHOMIPHOCTEH KOJMMBAJIBLHOTO PYyXY, IPOIIECIB 3pOCTaHHS Ta cHajaHHs. B ysBieHHi
YUHIB Xapakrep (Ii3UYHOrO TMPOILECy Mae aCOLIIOBATUCH 13 BINMOBIIHOIW0O (YHKIIE, 1 rpadikom,
BJIACTUBOCTSIMHU.

BaxmBum 3aBeprieHHsSM (QYHKIIOHATBHOI JIiHIT Kypcy «MaremaTuka» € po3Iriisi] IOHSTH
MOXigHOI Ta IiHTerpaia, SKi € HEOOXiMHUM I1HCTPYMEHTOM JociiJkeHHS pyxy. OcHOBHI imel
MaTeMaTUYHOr0 aHali3y BHUIVIAJAIOTh JOCUTH MPOCTHMMHU 1 HAOYHUMM, SKIIO BHKJIAJATH iX HA TOMY
IHTYiTUBHOMY piBHI, Ha SKOMY BOHHM BHHHKJIM ICTOPUYHO 1 SKHHM LIJKOM 3aJ0BOJIbHAE TOTpeOu
3araJbHOOCBITHBOI MIArOTOBKU y4HIB. He BapTo 3axorumoBaTtucs (pOpMalibHO - JIOTIYHOKO CTPOTICTIO
JIOBEZICHb Ta BIABOAMTH 0araTto 4acy CyTO TEXHIYHUM IHUTAaHHSAM 1 KOHCTPYKIisM. binmbiie yBaru ciif
OPUIUIATH 3MICTy i€l 1 TOHATh, IX TEOMETpHYHOMY 1 (i3MUHOMY TIyMayeHHIO. BHBUEHHS
IHTETpaIbHOTO YMCIICHHS 3a3BUYall TOYMHAETHCS 3 PO3TIISILY CYKYITHOCTI IEPBICHUX JaHO1 PYyHKIIIi, IKY
JOLUTBHO PO3YMITH K CYKYIHICTh (DYHKIIH, SIKi 3aJOBOJIBHAIOTE YMOBY ' = f(X).

VY Kypci MaTeMaTUKHU CTapIIol MIKOJIM Ha0yBalOTh PO3BUTKY M 1HINI 3MICTOBI JIiHIi: OOUMCICHHS,
BUPAa3H 1 NEPETBOPEHHS, PIBHAHHS Ta HEPIBHOCTI.

PosrnspaioTeess OOYMCIICHHS, OLIHIOBAaHHS Ta TIOPIBHAHHS 3HA4€Hb TPUTOHOMETPUYHUX,
CTETNEHEeBHX, TOKA3HUKOBHX, JIOTapu(MIYHUX BUPa3iB.

[leBHe Miciie B Kypci 3aiiMalOTh TOTOXKHI IEPETBOPEHHS TPUTOHOMETPHUYHUX, CTEIICHEBUX Ta
jJorapu@MiuHUX  BHpasiB. TpuroHoMerpuuyHi QyHKHii MOB’s3aHI MDK coboro  OaraTtbma
CHIBBiJHOIIEHHSAMH. [X YMOBHO MOYHA TIOJIUTH Ha TpU rpymu. Ilepma rpyna (popMyn BCTAHOBIIOE
3B’SI30K MDK KOOpJMHATaMHM TOYKM KOJa — II€ TaK 3BaHI OCHOBHI CHiBBIAHOIIEHHA. Jlpyra rpyma
(dbopMys1 Mae CBOIM JKEpEJIOM CHUMETPII0 1 MepioJUUHICTh pyXy TOUYKM O Kosty. BoHa ckiiagaeThes i3
¢dopmyin 3BesieHHS. TpeTio IpyIy TOTOKHOCTEH MOPOPKYIOTh MOBOPOTH TOYKHM HABKOJIO LIEHTpa KOJa.
dopmynu 0/1aBaHHS 110B’A3YI0Th KOOPIUHATH TOUOK Py, Pg, Py p-

He cnig npuainsatu 3aHafTro 6arato yBaru IpOMI3JKHUM MEPETBOPEHHSM TPUTOHOMETPUYHUX,
CTENEHEeBHUX 1 JIOrapu(MIYHUX BUpa3iB 1 CrHeliaJbHUM METOAaM PO3B’S3yBaHHS TPUTOHOMETPUUYHUX,
MOKa3HUKOBHUX 1 JJOrapuPMIUHUX PIBHSIHb. BOHH, SIK MpaBUIIO, HE 3HAXOIATH MPAKTUYHHUX 3aCTOCYBaHb.

VY crapmiiii mKOJi PO3MIMPIOIOTBCS KJIACH PIBHSAHB, HEPIBHOCTEH, iX CHCTEM, METOIU
po3B’s3yBaHHs, c(epu 3acTOCYBaHHS. BUBUEHHS I[bOTO Marepiandy IOB’S3yE€ThCS 3 BIIACTUBOCTSIMH
BIJIMOBIAHUX (QYHKIIIH.

Sk 1 B OCHOBHIM IIKOJI, T€OMETpisl y CTapiIiii MIKOJl Ma€e HaBYaTH Y4YHIB IPaBHIBHOMY
CHpUMMaHHIO HABKOJIMIIHBOTO CBITY. AJie JUIsl IIbOTO CTEPEOMETPisi Mae OinIblie MOKIMBOCTEN. [neTbes
PO PO3BUTOK JIOTIYHOTO MHCICHHS, (OpPMYBaHHS MPOCTOPOBOI YSIBH, BHUPOOJICHHS HaBUUOK
3aCTOCYBaHHS TEOMETpii 10 pO3B’SA3aHHSA MPaKTMYHUX 3aBAaHb. PoO3B’sA3aHHSA LMX 3aBlaHb
PO3MOYMHAETHCSA 3 po3rIsiAy TeMu «llapanenbHiCTh IPSAMUX 1 TUIOIIKH Y POCTOpi». Y Hill 3aKIaa€Thes
dbyHgaMeHT a7 BHBYEHHS crepeomerpii — reomeTpii mpoctopy. OcoOnmBy yBary HEOOXiTHO
MPUIUTATH peati3ailii MpUKIaIHOI CIIPSIMOBAHOCTI TEMU. | 0JIOBHMM BHECKOM Y PO3B’sI3aHHS 3a3HAYCHOL
npobneMu € popMyBaHHS YITKUX YSBJICHb PO B3a€MOBITHOIICHHS T€OMETPUYHUX 00’ €KTIB (TIPSAMUX,
IJIOIMIMH) 1 BIAHOIIEHh MDK HHUMH 3 00’€KTaMH HaBKOJHUIIHLOTO CBITy. BaxiaumBe Micie B Temi



HEOOXiTHO BiJIBECTH HABYAHHIO YYHIB 300pa)XKCHHIO MPOCTOPOBUX (Iryp Ha IUIOIIMHI 1 3aCTOCYBAaHHIO
IUX 300pa’keHb MPH PO3B’A3yBaHHI 3a/1a4.

B nporneci BuBueHHs TeMu «llepnieHINKYISAPHICTD NPSIMUX 1 IJIOUIMH Y MIPOCTOPI» 3aKIAAAETHCA
byHgaMeHT IS BUMIpIOBaHb y crepeoMmerpii. 3Ha4yHOI yBaru BHUMarae (OPMYBAaHHS TaKHUX
(byHIaMEHTaJIbHUX MOHSTH, SIK 3arajlbHe MOHATTS BIACTaHI, MOHATTA KyTa K MIpU PO3MILEHHS MPSIMUX
1 IUIOIMH Ta JBOTPAaHHOIO KyTa $K TreoMeTpuyHoi ¢irypu. [3 BBeAEHHAM BIJHOLICHHS
MEePIEHIUKYISIPHOCTI MPSAMUX 1 TUIOIIMH, MEePIEHIUKYISIPHOCTI TJIOMIMH, a TaKOX BIJACTaHEHW 1 KyTiB
MOJISJIIOI0Ul MOXJIMBOCTI KypCy CTepeoMeTpii 3HayHO 3pocraroTb. Posrian temu «KoopauHatu i
BEKTOPU» J03BOJINTH TOBTOPUTH HABUYAJIBLHUM MaTeEpiall i3 CTEPEOMETpii 1 3aCTOCYBaTH HOBUH IMIAX1J 10
BUBYCHHS MNPSAMHX 1 IJIOMIMH y mpoctopi. OKpeMHM 3aBiaHHSAM BuBYeHHs TemHu «KoopaunaTtu i
BEKTOPHU» € y3araJbHEHHS! BEKTOPHOT'O 1 KOOPJMHATHOT'O METO/IIB Y BUIIAAKY IIPOCTOPY.

VY temax «MHororpanHukn», «Tina o6epTaHH» PO3TIANAIOTHCS OCHOBHI BUAM T€OMETPHYHUX
T Ta iXHI BIACTUBOCTI. [Ipy BHBUEHHI IIUX TEM BAXKJIMBUM € MIiAXiJ, IO nepeadadae GopMyBaHHS
HAaBUYOK KOHCTPYIOBaHHS 1 Kiacu@ikaliii T Ta X moBepXoHb. Takuii miJXiJ BUMarae BUKOPUCTAHHSA
KOHCTPYKTUBHUX O3HaueHb. KOHCTPYKTMBHI O3HAu€HHS J103BOJIAIOTH BCTAHOBUTH CHUIBHICTH MIXK
npu3MaMu 1 UWJIIHApPaMH, MipamMiaMu Ta KOHycamu. Y mpoleci BUBUYeHHsA TemMH «O0’emu Ta 1uiomii
MOBEPXOHb T€OMETPUYHUX TUI» MarOTh OYTH PO3MVIAHYTI Pi3HI METOAM OOYMCICHHS 00'€éMiB 1 MUIIOII
noBepxoHb. OcoOMUBY yBary HEOOXiZHO MPUIUIUTH METOAY PO3OUTTS, SIKHH Ma€ BEIHMKE MPAaKTUYHE
3Ha4YeHHs. BUKOpHCTaHHSA aHANOTii MK BHMIPIOBaHHIMHM TUION] TUIOCKUX (iryp i 06'emiB cripustume
3aCBOEHHIO MaTepiany yuHsMH. [Ipy BUBYEHHI IO MOBEPXOHB TLT TOUUIBHO ITHPOKO KOPHCTYBATUCS
MPUPOIHOIO Ta BAXKIIMBOIO 3 MPAKTHYHOI TOYKH 30PY 11€€10 PO3TOPTKH.

[Iporpama mnepenbaudae peamizaiil0 diSIBHICHOTO MiIXOAy OO0 HaBYaHHS MAaTeMAaTUKHU SK
TOJIOBHOT YMOBH 3a0€31e4eHHs €peKTUBHOCTI MaTEMAaTUYHOT OCBITH.

HaBuanpHuii mpouec y crapmiii mkoiai norpedye 1 poOUTh MOMKIMBUM BHKOPHCTaHHS
cneunpiyHUX (GOpM Ta METOJIB HaBYaHHS. MOXIUBICTH X BHKOPHCTAHHS 3yMOBJI€Ha BIKOBUMH
0COOJIMBOCTSIMH CTapIIOKIACHUKIB, HAOYyTHUMU B OCHOBHIM IIKOJI HaBUYKaMU CaMOCTIHHOI poOoTH,
pIBHEM pO3BHHEHHS 3arajJbHOHABUAIBHMX 1 MI3HABAJBHUX BHUMIIB MIAJIbHOCTI. OCHOBHOK0 (HOPMOIO
MIPOBEJICHHS 3aHATh 3aJMIIAETHCS CHCTEMa YPOKIB: BUBUEHHS HOBOTO MaTepiany, (GOpMyBaHHsS BMIHb
pO3B’sI3yBaTH 3ajJadi, y3araJlbHEHHs Ta CHUCTeMaTH3allli 3HaHb, KOHTPOJIO 1 Kopekuii 3HaHb. [lopsan 13
UM BUKOPUCTOBYETHCS WLIKUIbHA JIEKIS, CEMIHAPChKI Ta MPaKTHYHI 3aHATTS, IHTEIPOBaHI YPOKHU
MaTeMaTHKH 3 MTPO(UILHUM MPEIMETOM TOLIO).

Peanizanis piBHeBoi audepeHmianii Ha NPAaKTUYHUX 3AHATTAX € OJHIEI0 3 TOJOBHUX YMOB
epexTUBHOCTI HaBuaHHS. OCOOIMBICTIO MPAKTUYHUX 3aHATh Ma€ OYTH MOCTiiHE 3alydyeHHs YYHIB J10
caMOoCTiiHHOT poOoTH. JIOIINBHO CHIJIBHO OOTOBOPUTH 1/1€10 Ta AJITOPUTM PO3B’S3YBaHHS MIEBHOTO KJIacy
3agad. [licns 1bOro KOKHUH YYeHb MOYKE BUKOHYBATH 3alPOITOHOBAHY CHCTEMY BIIPAB, CIUIKYIOUYHCH 13
BUYHTEJIEM.

BaxnuBe wMicme B opranizaiii HaBUYaHHS MATEMAaTHKHA MAa€ TOCICTH BJIOCKOHAJICHHS, ¥
MOPIBHSIHHI 3 OCHOBHOIO IIIKOJIOI0, CUCTEMHU CaMOCTIHHOI poOOTH y4HIB. DOPMYBAHHIO BIAMOBIIHUX
MOTHUBIB JI0 CAMOCTIHHOT pOOOTH CHpUsi€ 3aCTOCYBAaHHS 3aBJlaHb HA PUCYHKaX, KOHTPOJIbHUX 3alTUTaHb,
30KpeMa MPUKIAJAHOTO XapakTepy, IOMAIIHIX poOIT 3 JOCHIIKEHHS KOHKPETHMX KiaciB (pyHKIIH,
reOMETPUYHUX KOHCTPYKIIIH.

BaxmBum 3aco00M HaBUaHHS MOXYTh CTaTW KOHTPOJIBHI 3allUTaHHS 1 TECTOBI 3aBAaHHS, SKI
CIpsIMOBaH1 HE Ha BIATBOPEHHS O3HAauY€Hb, (HaKTiB, GOpMYI, a HA 3 ACYBaHHS €JIEMEHTIB Ta CTPYKTYPH
O3HAYeHb MaTEMaTHYHUX O00’€KTIB; iX MICIA B CHCTEMI IHIIWX TIOHITH; OIEpalliid, SKi MOXKHA
BHKOHYBAaTH 3 00’€KTOM, HOTo 0cCOOnMBOCTeH Ta BiacTuBocTe. [lomi0OHI KOHTPOJIbHI 3amUTaHHS
CTUMYJIIOIOTh IPOAYKTHBHE MHCIIEHHS YYHIB, CHPUSAIOTH HEPOPMAIbHOMY 3aCBOEHHIO TEOPETUYHOTO
Mmatepiany, (GOpMYIOTh HaBHYKHM TOpPIBHSHHS, Kiacu(ikamii, y3arajibHEHHS, 3aCTOCYBAaHHS



MaTeMaTHYHUX MOHATH 1 00’ €KTIB.

OO0O0B’I3KOBUM €JIEMEHTOM TEXHOJIOTI] HaBYaHHS Mae OyTH MOCTiiHA JiarHOCTUKA HABYAIBHHUX
JOCATHEHb yYHIB. BUBUEGHHS KOKHOI TEMH CIIiJ] TOYMHATH 3 BUKOHAHHS JIarHOCTHYHOI pOOOTH, IO JIa€
3MOTY BCTAaHOBHUTH PiBEHb BOJIOJIHHS MaTepiaioM MOIEPEIHBOI TEMH. 3a pe3yIbTaTaMH iarHOCTUYHOI
pOOOTH BUABISAIOTHCS NPOTAIMHU Y MIATOTOBLI y4YHs, HOro JOCATHEHHS, 1O JIOIOMAarae CIpsMyBaTu
3ycHJuId HOro Ta BUKJIaZaya Ha MOJIMNILIEHHS CTaHy CIIPaB.

3HayHe MICLE Y TEXHOJOrll HaBYaHHsS Ma€ IOCIIaTH TEMaTHMYHUM KOHTPOJIb HaBUAIbHUX
JOCSITHEHB SK 3aci0 yNpaBiIiHHA HABYAJIBHUM IpolecoM. /o KOXKHOI TeMH cucTeMa KOHTPOJIO MOXKE
CKJIaJJaTUCA 3 TEMAaTUYHOI KOHTPOJIBbHOI pOOOTH, 1110, SIK MPABUIIO, BKJIFOYAE JIBI YACTUHU — TEOPETUUYHY
1 TeCTOBY.

OG0B’ A3KOBMM €JIEMEHTOM HABYAHHS MAIOTh CTAaTH iHAMBiAyalbHi 3aBJAaHHA 3 TeMM. IX BapTo
MPOIMOHYBATH HAa 3aBEPIIATHPHOMY €Tali BUBUEHHS TEMH JUIsl CAMOCTIHHOTO OIMPAIIOBAHHS TICIs BCIiX
KOHTPOJIOIOYMX 3ax0J1iB. MeTa 3aBJaHh — OXOIHMTH MaTepiall TEMH B IIOMY, IPUBEPHYTH YBary J0
TOJIOBHOTO, JIaTH JOJATKOBI HPUKIAAM 1 TOSICHEHHS OKPEMHX CKJIAJHUX MOMEHTIB, MIJKPECIUTU
0COOJIMBOCTI ¥ TOHKOII, MEPEKOHATH YYHIB Y MOXJIMBOCTI PO3B’S3aHHsS 3a/ad OCHOBHMX THIIIB.
[HnuBiAyanbHI 3aBAAHHS IEPEBIPAIOTHCS, OLIHIOIOTHCSA BUHUTENEM Ta 3aXMINAlOTbCcsd ydHeM. Bapro
IUIAHYBAaTU BUKOHAHHS 1HJIMBIAYyaJbHUX 3aBIaHb, SKi MependavaroTb 03HAHOMIIEHHS SK 3 PO3BHTKOM
MaTeMaTHKHd B ICTOPUYHOMY AacmekTi (Hampukiang, 3 TeMu «CKUIBKH ICHYe TEeOMEeTpii?»), Tak i
smictoBHHX («IlepcriekTnBay, «MaTeMaTHKa 1 COIIOIOTIs).

OnarM 3 epeKTUBHUX 3aCO0IB YIOCKOHAJIICHHS HAaBYaHHS, OCOOIMBO y CTapIIiil MIKOJI, €
MOJTyJIbHE TIPOCKTYBAaHHS HABYAIBHOTO TPOIIECY, SAKe Mependadae, mo OJMHUALICI0 BUMIPY HAaBYAJIHLHOTO
IIPOLIECY € HE YPOK, a IEBHA CYKYIHICTh YPOKIB, IKa OXOIUIIOE JIOTTYHO OB’ sI3aHUI OJIOK HaBYAIbHUX
MUTaHb TEMH.

[Iporpama mnepenbauvae Hacammepes, OBOJIOAIHHSA 3arajbHOI0 MaTEMaTHYHOIO KYJBTYPOIO,
BUPOOJIEHHSI ~MaTeMaTHMYHOTO CTHJIIO MHCIEHHS, TOOTO BMIHHS KJIacudikyBaTu 00’ €KTH,
BCTaHOBJIIOBATH 3aKOHOMIPHOCTI, BUSIBJISITH 3B’ SI3KM MK PI3HUMU SIBUIIAMU, TPUMMATH PILLIEHHS TOLIO.

Crpykrypa HaByajabHOiI nmporpamu. [Iporpamy nomano y ¢opmi Tabmuil, 110 MICTUTH JBI
KOJIOHKM: OYiKyBaHI pe3yJbTaTH HaBUaJIbHO-TI3HABAIBHOI MISUIBHOCTI YYHIB Ta 3MICT HABYAJIHHOTO
Marepiany. OdikyBaHI pe3yibTaTH HaBYAJIBbHO-II3HABAIBHOT MISUIBHOCTI Y4YHIB OpPIEHTYIOThH Ha
pe3yabTaTH HaBUaHHS, sIKi € 00’€KTOM KOHTPOJIO M OLIHIOBaHHSA. Y 3MICTI BKa3aHO HaBYAJIbHHM
MaTepian, KU MiAIsirac BUBUSHHIO 3 METOIO JIOCSITHEHHS BiJINOBIIHUX PE3YNbTAaTIB.

3MiCT HaBYaHHS MaTEMAaTUKHU CTPYKTYPOBAHO 3a T€MaMHU BIAMOBIIHMX HaBYAJbHUX KYpCIB 13
3a3HaYEHHAM IMOCIIZIOBHOCTI TeM Ta KIJIbKOCTI TOAWH Ha iX BUBYEHHSA. Takuil po3moain 3MmicTy i
HaBYAJIbHOTO Yacy € OPIEHTOBHUM. YUHTENSIM 1 aBTOpaM MiIPYYHHMKIB HAJA€ThCS MPABO KOPHUTYBATH
MOCJIIJIOBHICTh BUBYEHHS TEM Ta 3MIHIOBATH PO3MOALUI TOAMH Ha iX BUBYEHHS 3aJIEKHO BiJl MPUUHATOT
METOAMYHOI KOHIIETIii Ta KOHKPETHUX HaBYAJIBHUX CHTyalid. Ha mouaTky KOKHOTO KJacy BKa3aHO
3HAYHYy KUTBKICTh pPE3ePBHUX TOJWH, SIKI BUYUTEIb, HAa BIACHUHA pO3CYA MOXE BHUTpavyaTH Ha
CHCTEMAaTH3allil0 Ta MOBTOPEHHS MaTepialy Ha MOYaTKy Ta B KiHII POKY, 30UIbIIEHHS KUIBKOCTI TOAUH
Ha KOXKHY 13 BKa3aHUX TEM, 30KpeMa JJIsl BHECEHHS 3MiH JI0 OPiEHTOBHOI'O KaJleHJapHO-TEMAaTHYHOTO
IUIaHy. 3a YMOBU BHJIUIEHHS TOJUH BapiaTUBHOI CKJIAZOBOI HA BUBYEHHS MaTeMaTHKH JOJaTKOBUH 4ac
MIOTIOBHIOE TOJIMHU PE3EPBY.

[Iporpama MiCTUTH TeEpeNiK OUIKYBaHMX pPe3ylbTaTiB PiBHSA MIJrOTOBKU YUYHIB 32 KOKHOIO
TeMo10. BiH cilyrye 0CHOBOIO Ul IJIaHYBAaHHS CUCTEMH TEMaTHUYHOI'O KOHTPOJIIO, Ul 11arHOCTUYHOIO
KOHCTPYKTUBHOI'O 3aJlaHHs LiJed BHMBUEHHS TEMHM Y BHUIJISII CUCTEMH 3aBJaHb, MOJKJIMBICTb
PO3B’A3aHHS AKX HAJa€ BUBUECHHS TEMHU.

[Iporpama Hagae BYMTENIO IMMPOKI MOMJIMBOCTI JJIi BHKOPHUCTAHHS PI3HUX 3aco0iB, ¢opM,
METO/iB HaBYaHHA, BUOOPY METOJMYHUX NUIAXIB 1 IPUHOMIB BUKJIAJIEHHS KOHKPETHOTO MaTepiaity.



HaBuanpHi TeMu, BU3HAUEHI NPOTPaMol0, MOXYTh BHUBYATUCS YYHSAMH Ha pPI3HUX PIBHAX
3aCBOEHHS TEOPETUYHOTO Marepiany 1 (QopMyBaHHS BMiHb. 3a YMOBH HEJIOCTAaTHBOTO PIiBHS
MaTeMaTHYHOI MMiArOTOBKH YUHIB KJIacy JAEsKi TEMU Ha YPOKaxX MOXKYThb po3risigaTucs 0e3 1oBeeHb, Ha
MPOCTHUX 1 JOCTYIHUX MPUKIAAAX 1 HE BUHOCUTUCS Y MOBHOMY OOCS31 JUIsI TEMATUYHOTO KOHTPOJIIO.
3arrikaBieH1 y9Hi MOXKYTb JIETaIbHIIIE OMTAHOBYBATH TaKi TEMHU CaMOCTIMHO 3a MIAPYIYHUKOM, Ha Kypcax
3a BUOOPOM UM ITiJT Yac 1HAMBITyaJbHOT'O HABYAaHHSI B TI03ayPOYHH Yac.

Oco00MBOCTI OI[iHIOBAHHS TA BeJAeHHS KypPHAJy. Y KiHIII KOXKHOI TeMH 3 alreOpu 1 movaTkiB
aHali3y Ta 3 TeoOMeTpii BUMTEIh MPOBOAUTH TEMAaTHUYHE OLiHIOBaHHS. [Ipu BHcTaBiIeHHI TeMaTHYHOI
OIIIHKM BPaXOBYIOTbCS BCI BUAM HABYAIBHOI MISUTBHOCTI, IO IMIJUISTAIM OLIHIOBAHHIO IPOTATOM
BHUBUCHHS TEMH.

CemecTpoBe OIIHIOBAaHHS 3A1MCHIOETHCS HA IMIICTaBl TEMATUHYHOTO OKPEMO 3 aJIreOpH 1 MOYaTKIiB
aHaymizy 1 OKkpemo 3 reoMerpii. TUNOBMMH HaBYATLHUMH IJJAHAMHU 3arajbHOOCBITHIX HaBYAJIbHUX
3aknaniB Il crymento mependauene ominroBaHHS yuHiB 10-11-x kmaciB 3 maremaruku. CemecTpoBa
OIIHKA 3 MATeMaTUKH BUBOJUTHCA SIK CEpPEeIHE apu(PMETHYHE CEMECTPOBUX OIIIHOK 3 JBOX
MaTeMaTHYHUX KypciB (anreOpH 1 MOYaTKiB aHali3y Ta reoMeTpii) Ta 3A1HCHIOETHCS OKPYIJIEHHS [0
minoro uucna. (Hanpukiian, yaeHs/ydeHUIS MAa€ CEMECTPOBI OLIIHKH 8 3 anreOpH 1 MovaTKiB aHami3y i 9
3 reometpii. Tomi cepeaHe 3HaueHHs craHoBUTHME (8+9):2=8,5=9. OTxke, ceMmecTpoBa OIliHKa 3
matemaTuku — 9). CemecTpoBa OIliHKA 3 MATEMaTHKU BUCTABJISIETHCS 0€3 JaTH JI0 KJIIACHOTO )KYpHAITY Ha
CTOpiHKY 3 aireOpu 1 moyaTKiB aHaji3y B CTOBMYUK 3 HagmucoMm «l cemectp. Matematukay, «lI
cemectp. MaTtemarukay Ta Ha CTOPIHKY 3BeleHOro oOmiky. CemecTpoBa OIIHKA MOXE ITiJUISTaTH
KOPUTYBAaHHIO BiAMOBiAHO 10 «IHCTpyKIii 3 BEOCHHS KJIACHOTO XypHany yd4HiB 5-11(12)-x kiaciB
3arajibHOOCBITHIX HABYAJbHHUX 3aKJIafiB», 3aTBEPIUKEHOT Haka3oM MiHicTepcTBa OCBITH 1 HayKd
VYkpainu Bix 03 uepsus 2008 poky Ne 496. Kopuroana cemMecTpoBa OIliHKa 3 MAaTEMaTUKU BUBOAUTHCS
SK CepeHE apu(PMETHIHE CKOPUTOBAHUX CEMECTPOBHX OIIHOK 3 JIBOX MaTeMaTHYHUX KypcCiB (anreOpu i
MOYaTKIB aHaji3y Ta TeOMeTpii) Ta 3AIMCHIOETHCS OKPYIJICHHS 1O LIJIOr0 YMCIa 332 HaBEAECHUM
MpHUKIaoM. BucTaBiseTbcs KOpUIOBaHAa CEMECTPOBA OLIIHKA 3 MaTeMAaTHKH Ha CTOPIHKY 3 anredpu i
MOYaTKiB aHaMi3y.

PiuHe ouiHIOBaHHS 3/IHCHIOETHCS Ha OCHOBI CEMECTPOBUX a0O CKOPUIOBaHMX CEMECTPOBHX
OILIIHOK 3 MaTeMaTHKU. PiyHa OIliHKa 3 MaTEeMaTHKU BUCTABISIETHCA HA CTOPIHKY 3 anreOpH i MovaTkiB
aHaJli3y B CTOBIYMK 3 HajamucoM «PiunHa. Maremaruka». Ha cTopiHKy 3BeeHOro 00Ky HaBYaIbHUX
JOCATHEHb YUYHIB piyHA OIlIHKA 3 MAaTEMaTHUKU BUCTABISIETHCSA Y CTOBIMUMK «MaTeMaThKa.



AJITEBPA TTIOYHATKU AHAJII3Y 10-it knac
(54 200. I cemecmp — 16 200, 1 200 na musicoens,
II cemecmp — 38 200, 2 200 na musicoens, Pezepe — 7 200un)

OuikyBaHi pe3y1bTaTH HABYAJbHO-NII3HABAJIBbHOI
AiILHOCTI YYHIB

3MicT HaBYAJILHOI0 MaTepiaaxy

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

Y4yenb/yueHunus:

KOPHUCTYETHCHA PI3HUMH CIIOCOOaMHu 3a/1aHHs (QYHKITIH;
3HAXOAUTH 00J1aCTh BU3HAYCHHS (DYHKIIIOHAILHUX
3aJIeKHOCTEH; 3HaUeHHs (DYHKIIIHM pH 3aJaHIX
3HAYCHHSIX apTyYMEHTY 1 3HaU€HHS apTyMEHTY, 3a SKHX
¢dyHKIis HAOyBae NaHOTO 3HAYCHHS,

BJIACTHBOCTI;

BCTAHOBJIKOE BIACTUBOCTI (DYHKIIIH;

00YHCJII0€ TA MOPIBHIOE 3HAUCHHS BUPA3iB, SIKi MiCTATh
CTENeHI 3 pallioHATbHUMU TTOKa3HUKAMH, KOPEHI;
PO3Mi3HA€E Ta CXeMaTH4YHO 300pa:kye rpadiku
CTeNeHEeBUX (DYHKIIIH;

MOJIeJTIO€E PEeaTbHI TIPOIECH 32 IOTIOMOTOI0 CTETICHEBHX

byHKIH.

Ywucnosi GyHKIIIT Ta IX BIACTUBOCTI.
Crniocobu 3amanns ¢pynkuii. [Tapui ta
HernapHi QyHKIIIT.

Kopinb n-ro crenens. Apudmeruanuit
KOpiHb N-TO CTENEHs, HOro BIACTUBOCTI.
Creninp 3 panioHaTbHUM MTOKa3HUKOM, Ta
fioro BIacTUBOCTI

Crenenesi (yHKII{, iXHI BIACTUBOCTI Ta
rpadiku.

Tema 2. TPUTOHOMETPUYHI ®YHKIIII 18 ronun

Y4eHnb/y4eHuns:

BMi€ TIepeXOIUTH BiJ pagiaHHOT MipH KyTa 10 TPaJyCHOI
W HaBITaKH;

BCTAHOBJIIOE B1JIMOBIAHICTh MIXK AIMICHUMHU YU CIIaMU 1
TOYKaMH Ha OJUHUYHOMY KOJIi;

po3mi3Hae i cxeMaTu4uHo 0yaye rpadiku
TPUTOHOMETPUYHMX (PYHKIIIH;

iJIIOCTpY€E BIIaCTUBOCTI TPUTOHOMETPUYHUX (PYHKIIIH 3a
JIOTIOMOT 010 TpadikiB;

NepeTBOPIOE HECKIIAIHI TPUTOHOMETPUYHI BUPA3H;
3aCTOCOBY€ TPUTOHOMETPHUHI (DYHKIIIT 10 OMHUCY
peaJIbHUX MPOIIECIB;

PO3B’s13y€ HAUITPOCTIIII TPUTOHOMETPUYHI PIBHSIHHS.

Cunyc, KOCUHYC, TaHT€HC, KyTa. Panianne
BUMIpPIOBaHHS KYTIB.

TpuronomeTpuyHi GYyHKIIT YUCTOBOTO
aprymenTy. OCHOBHI CIiBBIJHOIIIEHHS MIX
TPUTOHOMETPUYHUMHU (YHKILISIMU OJTHOTO
aprymenty. @opMyIy 3Be/IeHHS.
[epionnunicts GyHKUiNA. BracTuBocTi Ta
rpadiku TPUTOHOMETPUYHUX (YHKIIIH.
dopMynu 101aBaHHS IS
TPUTOHOMETPUYHUX (PYHKIIIH Ta HACTIIKH 3
HUX.

HaiinpocTimii TpuroHoMeTpuyHi piBHSHHS.

Tema 3. IOXITHA TA If 3BACTOCYBAHHS 14 roxun

Y4yenb/yuyeHuus:

PO3yMi€ 3HAYCHHS IOHATTS ITOXIHOI JIJISl OIIHCY
peasbHHX MPOLECIB, 30KpEMa MEXaHIYHOTO PYXY;
3HAXOJAUTH IIBUIKICTh 3MIHU BEJTMYMHU B TOYIIl; KyTOBHUMA
KOe(]IIIeHT 1 KyT HaXHJTy JOTUYHOI 110 rpadika ¢pyHKii B
JaHIA TOYIII;

audepenuiroe GyHKIii, BUKOPUCTOBYIOUHN TAOIHULIO
MOX1JTHUX 1 IpaBuiia AU(epeHIIIOBAHHS;

3aCTOCOBYE MOX1/IHY JJIS1 3HAXO/KEHHS IPOMIXKKIB
MOHOTOHHOCTI 1 €KCTpeMyMiB QYHKIIi1, TOOYI0BH
rpadikis;

3HAXOAMTH HalOUIbIIE 1 HaliMEeHIIIe 3HaUeHHs QYHKIIIT;
PO3B’sI3y€ HECKIIaIHI IPUKIIAIH] 3372491 HA 3HAXOKCHHS
HaWOIBIIMX 1 HAWMEHIIIUX 3HAYEHb PEATHbHUX BEJIMYHH.

...... (S

IMoxiana ¢yHKuii, ii reoMeTpUYHHIA
(b13MYHUH 3MICT.

[IpaBuna qudepeHIitoBaHHS.

Oznaka cranocti pynkmii. JloctaTHi ymoBH
3pocTaHHs U criajaHHs QyHKIII].
Excrpemymu ¢yHKIii.

3acTocyBaHHS MOX1AHOT 1O JOCIHIKEHHS
¢byHK1IiM Ta MOOYA0BHU iXHIX rpadikiB.
Haii0inbiue 1 HaliMeHIe 3HaueHHS QyHKIIIT
Ha IPOMIXKKY.




AJITEBPA TTIOYATKU AHAJII3Y 11 knac
(54 200. I cemecmp — 16 200, 1 200 na musicoens,
II cemecmp — 38 200, 2 200 na musicoenn, Pezeps — 18 2ooun)

OuikyBaHi pe3y1bTaTH HABYAJIbHO-NII3HABAJIBbHOI
AiSILHOCTI Y4YHIB

3MicT HaBYAJILHOIO0 MaTepiaaxy

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

Y4yenb/yueHunus:

po3ni3Hae i 0yaye rpadiku MOKa3HUKOBOI i
norapumMidHOi QYHKITIH;

TIOCTPYE BIIaCTUBOCTI MOKA3HUKOBOT 1
norapudMidHOi QYHKIIIH 3a JOITOMOTOI0 rpadikis;
32CTOCOBY€ TIOKa3HUKOBY Ta JorapupMiuny QyHKIii
JI0 OTHCY peajbHUX MPOLECIB;

PO3B’sA3y€ HAUIPOCTIII MOKa3HUKOBI Ta JorapudmiuHi
PIBHSIHHS 1 HEPIBHOCTI.

BnactuBocTti Ta rpadiku mokazHUKOBOT
GbyHKIII.

Jlorapudmu Ta ix BiaacTuBocTi. BmactuBocti
Ta rpadik Jorapupmiunoi GyHKII.
HaiinpocTimi moka3HUKOBI Ta torapudmivHi
PIBHSIHHS 1 HEPIBHOCTI.

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

Y4eHnb/y4eHuns:

3HAXOAMTH TIEPBICHI 32 IOTIOMOTOI0 TaOIHII
MEePBICHUX Ta iX BJIACTUBOCTEH;

BH/IISIE TICPBICHY, IO 330BOJIBHSIE 33/1aH1 TOYATKOBI
YMOBHY;

00YHCJII0E THTETPAJ 32 JOTIOMOTOI0 TaOJIHIII TIEPBICHUX
Ta 1X BIACTHUBOCTEH;

3HAXOJAUTH TUIOIII KPHUBOJIIHIMHUX Tparerii.

ITepBicHa Ta ii BIIaCTUBOCTI.

Busnauenunii iHTerpai, Horo reoMeTpHIHHiA
3MiCT.

OO0uuCIeHHS IO TUIOCKUX (iryp.

Tema 3. EIEMEHTH KOMBIHATOPUKH, TEOPII HMOBIPHOCTEM I MATEMATHUYHOI

CTATUCTUKMHA 10 ronun

Y4yenb/yuyeHuus:

PO3yMie€ 1110 Take MePeCTaHOBKH, PO3MIIICHHS,
KoMOiHa1ii (6e3 MOBTOPEHb), KIIaCHYHE BU3HAUCHHS
MOHSTTS KUMOBIPHOCTI, 1110 TaKe FreHepaibHa
CYKYIHICTb Ta BUOipKa, 03HAYEHHS CEPEAHBOTO
3HAUEHHS, MOJH Ta MelaH! BUOIpKU

004U CJII0€E BITHOCHY YaCTOTY MOJi1; KIJIBKICT
MepPECTaHOBOK, PO3MIIlI€Hb, KOMOIHAII1i1; HMOBIPHICTH
o111, KOPUCTYIOUHUCH 11 03HAUEHHSM 1
KOMOIHATOPHUMHU CXEMaMH;

MOSICHIOE 3MICT CEpe/IHIX MOKa3HUKIB Ta
XapaKTepUCTHK BUOIPKH;

3HAXOAMTh YHCIIOBI XapaKTEPUCTUKU BUOIPKHU JTaHUX.
3aCTOCOBY€ IIMOBIPHICHI XapaKTEPUCTUKHI
HABKOJIMIIHIX SBUI JUISI TPUUHATTS pillleHb

Enementu xombinaTopuku. [lepectanoBky,
po3MilIeHHs, KoMOiHallii (0€3 TOBTOPEHb ).
KnacuuHe BU3HaYeHHs HMOBIPHOCTI
BUIIAKOBOI IOIil.

Bu6ipkoBi XapakTepUCTUKU: po3Max BUOIPKH,
Moja, MeJliaHa, cepeaHe 3HaueHHs. ['padiune
nojaHH4 iHpopMarii mpo BHOIPKY.




I'eomerpis. 10 kmac
(51 200. I cemecmp — 32 200, 2 200 Ha musicoens,
II cemecmp — 19 200, 1 200 na muscoens, Pezepe — 7 200un)

OuikyBaHi pe3y1bTaTH HABYAJIbHO-NII3HABAJIBbHOI
AiSILHOCTI Y4YHIB

3MicT HaBYAJILHOIO0 MaTepiaaxy

Tema 1. HAPAJIEJIBHICTD ITPAMUX I IIVIOIUWH Y ITPOCTOPI 17 roaun

Y4yenb/yueHunus:

HA3MBA€ OCHOBHI MOHATTS CTEPEOMETPIi;

pO3pi3Hsi€ 03HAUyBaHi Ta HE O3HAUYBaH1 OHATTS,
aKCIOMH Ta TEOPEMHU;

(dopmyJiro€e akcioMu cTepeoMeTpii Ta HaCIIKH 3 HUX;
3aCTOCOBY€E aKCIOMH CTEPEOMETPIl Ta HACIIIKY 3 HAX
JI0 PO3B’sI3aHHS HECKJIATHUX 3a/1a4;

KJIacu(pikye 3a IEBHUMHU 03HAKaMH B3aEMHE
PO3MIIIEHHS MPSIMUX, IPAMUX 1 ITOMIWH, TUIOIIUH Y
MPOCTOPI 32 KUTBKICTIO iX CITUIBHUX TOYOK;
BCTAHOBJIIOE MAPANICIbHICTD MPSMUX, MIPSIMOT Ta
TUTOIMHY, JIBOX TIJIOUIHH;

3’SICOBYE, YU € JIBI IPSAMI MUMOO1KHUMH;

300paxkae Girypu y npocTopi;

3aCTOCOBY€E BIAHOUICHHS MapaJIeIbHOCTI MK MPIMUMU
1 TUTOIIIMHAMY Y TIPOCTOP1 A0 OMHUCY BiAHOIIEHb MiXK
00’ €KTaMU HaBKOJIUIITHBOTO CBITY.

OCHOBHI MTOHATTS, aKCIOMH CTEPEOMETPIi Ta
HANMPOCTIII HACTIIKY 3 HUX.

B3aeMHe po3MmilieHHs MPSIMHUX Y TIPOCTOPI.
[TapanenbHe MPOEKTYBaHHS 1 HOTO
BJIACTUBOCTI. 300pakeHHs Qiryp y
crepeomerpii. [lapanenbHicTh mpsmoi Ta
iomuHy. [lapanenbHIiCTh TUIOMKH.

Tema 2. HEPHEHAUKYJIAPHICTD NPAMMUX I IVIOINUH Y TPOCTOPI 17 ronun

Y4eHnb/y4eHuns:

BCTAHOBJIIOE TA OOTPYHTOBYE MEPIICHANKYISIPHICTD
OpSAMUX, IPSAMOI Ta IUIOLIMHHM, ABOX IJIOIINH;
(opmy.r0€ 03HaUEHHS KyTa MIXK IPSIMUMHU, ITPSIMOIO
Ta IJIOUIMHOIO, IJIOUIMHAMU; TEOpEMY PO TPH
NepIeHINKYIISPH;

3aCTOCOBY€ BIIHOIIEHHS MIX NMPSIMUMH 1 TUIOIIMHAMUA
y NPOCTOP1, BIJICTaH1 1 KyTH y IPOCTOP1 A0 OMHUCY
00’€KTiB HAaBKOJIMIIHBOTO CBITY;

PO3B’sI3y€ 3a7a4l Ha 3HAXOKEHHS BIJICTAHEH Ta KYTIB
B IIPOCTOPI, 30KpeMa MPaKTUYHOTO MICTY.

[leprieHAUKYIAPHICTD TPAMUX.

[lepneH IUKYNSPHICTD TPSAMOI 1 TUIOIIHUHU.
Teopema npo Tpu NEpHIEHIANUKYISIPH.
[lepneH IUKYNSPHICTD TUIOIIKH.
JIBOrpaHHUM KYT.

BumiproBaHHs BiicTaHel Yy IpOCTOPI: BiJ
TOYKH J10 MJIOUIMHH, BiI IPSAMOi 10
IJIOIIUHUA, MK TIJIOIMHAMU. BumiproBaHHs
KYTIB y MIPOCTOP1: MIXK MPAMUMH, MK
MPSIMOIO 1 IJIOIUHO0, MIXK TUIOIIIMHAMH.

Tema 3. KOOPIUHATH I BEKTOPH 10 rogun

Y4yenb/yuyeHuus:

KOPUCTYETHCS aHAJIOTIEI0 MK BEKTOpaMH 1
KOOpJMHATaMU Ha IUIOIIMHI i y TpOCcTOpi;
YCBiIOMJIIO€ BaXKJIMBICTh BEKTOPHO-KOOPMHATHOTO
METOAY B MaTE€MaTHlLli;

BUKOHYE€ OTepallii HaJl BEKTOpaMU;

3aCTOCOBY€ BEKTOPHU Il MOJICTTIOBAaHHS 1 0OUMCICHHS
FeOMETPUYHUX 1 (PI3UYHUX BEJIUYUH;

3HAXOAMThb BiJICTaHb MIXK JIBOMA TOYKAMH, KOOPAUHATH
CepeMHM Bipi3Ka, KOOPAHMHATH TOUYOK CUMETPUIHHIX
BIJTHOCHO TIOYATKY KOOPJIMHAT Ta KOOPAUHATHUX
TUTONIVH;

BHUKOPHCTOBY€ KOOPJIUHATH Y TIPOCTOPI TS
BUMIPIOBAaHHS BIJICTaHEH, KYTIB;

[IpsMOKyTHI KOOPJMHATH B IIPOCTOPI.
Koopaunatu cepenunu Binpizka. Bincranp
MIX JIBOMa TOYKaMHU.

Bexropu y mpocropi. Onepariii Haja
BekTopamu. GopMynu At 00YNCIIEHHS
JOBKWHHU BEKTOPA, KyTa Mi’K BEKTOPAMH,
BiJIcTaHi MK 1BOMa Toukamu. CumeTpist
BIJIHOCHO TTOYATKy KOOPJIMHAT Ta
KOOpJIUHATHHX TUIOIIUH




I'eomerpis. 11 kmac
(51 200. I cemecmp — 32 200, 2 200 Ha musicoens,
Il cemecmp — 19 200, 1 200 na muscoens, Pesepe — 14 z00un)

OuikyBaHi pe3y1bTaTH HABYAJIbHO-NII3HABAJIBbHOI
AiSVILHOCTI YYHIB

3MicT HaBYAJILHOI0 MaTepiaaxy

Tema 1. MHOI'OT'PAHHUKMH 14 roaun

Y4yenb/yueHunus:

PO3Mi3HA€ OCHOBHI BUIM MHOTOTPAaHHUKIB Ta iX
CJIEMEHTH;

300pasKy€ OCHOBHI BUM MHOTOTPAaHHUKIB Ta iX
CJIEMEHTH;

Mae ysiBJEHHsI TIPO TIepepi3u MHOTOTPaHHHUKA
TUIOIIHUHOIO;

(opmy.tI0€ 03HaUCHHS BKa3aHUX y 3MICTI
MHOTOT'PaHHHMKIB,;

3anucye GopMyiH JUisi OOUMCIICHHS IUIONII O19HOT Ta
MIOBHOT IMIOBEPXOHB MPU3MHU Ta Tipamian

00YMCITI0€ BEJTMYMHNA OCHOBHUX €JICMCHTIB
MHOTOTPaHHHMKIB,;

3aCTOCOBY€ BUBYCHI ()OPMYIIH 1 BIIACTHBOCTI J10
PO3B’sI3yBaHHsI 3a]1a4, 30KpeMa MPHUKIATHOTO 3MICTY.

MHororpasHuk Ta #oro eneMeHTH. OmyKJi
mHororpanHuku. [Tpusma. Ipsama i
npaBwibHa mpusmu. [lapaneneninen.
[Tipamina. [IpaBunbHa mipamina. [lepepizu
MHOTOI'PaHHUKIB.

[Tnomi 6i4HOT Ta MOBHOI MOBEPXOHB
MIPU3MH, MTipaMiJIH.

Tema 2. TIJIA OBEPTAHHS 12 roqun

Y4eHnb/y4eHuns:

00YHCJII0€ BETMYIMHA OCHOBHHX €JIEMEHTIB T
obepTaHHS;

3aCTOCOBYE€ BIACTUBOCTI TL1 00EpTaHHS J10
PO3B’sI3yBaHHS 3a]1a4;

po3ni3Ha€e BUM TiJ o0epTaHHSs, IXHI €JIEMEHTH;
MHOT'OT'PaHHMKH 1 TiJ1a 00epTaHHA y iX KOMOIHALISAX B
00’€KTaxX HaBKOJHIIIHHOTO CBITY.

Huninap, konyc, ix enementu. [lepepizu
IWUTIHAPA 1 KOHYCa: OCBOBI Mepepi3u
HWITIHIPA 1 KOHYyCa; epepi3u MUIiHApa 1
KOHYCa IJIONIMHAMH, MapajeIbHIMH OCHOBI.
Kyns 1 cdepa. [lepepi3 Ky:1i NIOUIMHOIO.

Tema 3. OF’€EMHU TA IIJIOIII IIOBEPXOHb 'EOMETPUYHMUX TLJI 11 roaun

Y4yenn/yueHuusi:

3anucye GopMyiH g 00YMCcIeHHs 00’ €eMiB
napaJiesnenine/ia, Ipu3Mu, Iipamiay, [MITHIpa, KOHYyca,
KyJIi, TUTOI O1YHOI Ta MOBHOT MOBEPXOHB IUIIHIIPA,
KOHYCa, IOl cdepu;

Mae ysBJEeHHs 1po 00’ eM Tia Ta HOro OCHOBHI
BJIACTUBOCTI;

PO3B’sI3y€ 3a7a4i HAa O0YHCIEHHS 00’ €MIB 1 ILJIOII]
MTOBEPXOHb TCOMETPHYHUX TiJI, 30KpeMa MPHUKIIATHOTO
3MICTY.

[TonsTTs ipo 06’em Ti1a. OCHOBHI
BJIacTUBOCTI 00’eMiB. OO0’ eMU pU3MH,
napaJiesnernine/ia, mpamiau, MUIHIpa,
KOHYyca, KyJIi.

[Tnom1i 61yHOT Ta HOBHOI TOBEPXOHb
IWITiHApa, Konyca. [Tnoma chepu.




