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

I[TOACHIOBAJIBHA 3AIIMCKA

Mema 6a3060i 3aeanvHoi cepedHboi ocgimu: PO3BUTOK OCOOUCTOCTI, sKa TMOEMHYE B COO1
TBOPYMI TOTEHIIaJd O HABYaHHS, IHIIIATUBHICTH O CAMOPO3BUTKY Ta CaMOHABYAaHHS B CYYaCHHUX
yMOBaX, 34aTHOCTI igeHTH(iKyBaTH ce0e K BaXIUBY 1 BIANOBIJAIBHY CKIIAIOBY YKpPaiHCHKOTO
CYCHUIbCTBA, SIKa TOTOBa 3MIHIOBATH 1 BIJICTOIOBATH HAI[IOHANBHI LIHHOCTI YKPaiHCBKOTO Hapoy.
BaxJIMBUM YMHHUKOM PO3BHUTKY TaKOi OCOOMCTOCTI € (hopMyBaHHS B Y4HIB YMiHb 3aCTOCOBYBATH
HaOyTi 3HAaHHSA Yy peaJlbHUX XHUTTEBUX CHUTYyallidX, IiJ 4Yac PO3B'SI3aHHS IPAKTUYHMUX 3aBJaHb Ta
3IaTHOCTI BU3HAYATH 1 OOTPYHTOBYBATH BJIACHY JKUTTEBY MO3UIIIIO.

[IpoBinHuM 3acob0oM peadizallii BKa3aHOI METH € 3alpOBaKEHHSI KOMIETEHTHICHOTO MiAXO01y
y HaBYaJIbHO-BUXOBHHUH IPOLEC 3arajbHOOCBITHBOI IIKOJIM MUIIXOM (OpPMYBaHHS NpPEAMETHUX 1
KIIFOYOBUX KOMITIETEHTHOCTEH.

B ocHOBy moOymoBHM 3MicTy Ta opraizamii Mmporecy HaBYaHHS MaTEeMAaTHKH IOKJIaJIeHO
KOMNnemeHmHicHull nioxio, BIANIOBIAHO A0 SKOTO KIHIIEBUM pE3yJbTaTOM HaBYaHHS IpeIMeTa €
chopMOBaHi MEBHI KOMIIETEHTHOCTI, SKi COPUATHMYTh 3JaTHOCTI y4HS 3aCTOCOBYBAaTH CBOI 3HAHHS B
peallbHUX )KUTTEBUX CHUTYAIisIX, HECTU BiJIMOBIAAIBHICTh 32 CBOI [ii, OpaTH MOBHOLIIHHY y4acTh B XKHUTTI
CYCIILJILCTBA.

Jig ycmimHOi ydacTi B CY4aCHOMY CYCHIIBHOMY JKHTTI OCOOHCTICTh MOBHMHHA BOJOJITH
NEeBHUMM NpUHOMaMU MaTe€MaTU4HOI AISJIBHOCTI Ta HaBMYKaMHU iX 3aCTOCYBaHb /10 PO3B’s3yBaHHS
MPaKTUYHUX 3anad. [leBHOT MaTeMaTWyHOI MiArOTOBKM 1 TOTOBHOCTI I 3aCTOCOBYBAaTH BHMArae i
BUBYCHHS 0ararbOX HaBYAIBHUX MPEIMETIB 3araJIbHOOCBITHHOI IIKOJU. 3HAUYHI BUMOTH JI0 BOJIOJIHHS
MaTEMaTHKOI y pO3B’sI3yBaHHI MPAKTHYHUX 3a[ad CTaBISATh CYYaCHHH DPHUHOK Mpali, OTPHUMAaHHS
AKICHOT Tpo¢eciiiHOi OCBITH, MPOJOBKEHHS OCBITH HA HACTYNHUX eTanmax. ToMy OJHHUM 13 TOJIOBHUX
3aBJlaHb I[bOIO Kypcy € 3a0e3leueHHs YMOB Uil JOCATHEHHS KOXHHMM YYHEM MpPaKTUYHOI
KOMIIETEHTHOCTI.

Ilpakmuuna komnemenmuicms niepeoayae, 10 BUIYCKHHUK 3arajbHOOCBITHROTO HaBYAJIbHOTO
3aKJaay:

« BMi€e OyayBaTH 1 JOCHI[XKYBAaTH HAWMpOCTIIII MaTeMaTH4YHI MOJENl pealbHUX OO0’ €KTIB,
MPOIIECIB 1 SBUII, 3aJ]1a4, MOB’A3aHUX 13 HAMH, 32 JIOMIOMOTOI0 MaTeMaTUYHUX 00’ €KTIB, BIIAMOBIIHUX
MaTeMaTHYHUX 33]1a4;

« BMI€ OBOJIOJIIBATH HEOOXIJHOIO ONEPAaTUBHOIO 1H(OpPMALIEI0 IS PO3YMIHHS IOCTaHOBKU
MaTeMaTH4yHOI 3ajadyi, ii XapakTepy M OCOONMBOCTEH; YTOUHIOBATH BHUXIIHI JaHI, METy 3ajadi,
3HAaXOAMTU HEOOXITHY NOJATKOBY iH(opMallito, 3aco0M po3B’sI3yBaHHS 3ajaui; nepegopMysIbOByBaTH
3aJjauy; pPO3WIEHOBYBAaTH 3a/laui Ha CKJIAJOBi, BCTAHOBIIOBAaTH 3B’A3KM MIX HUMH, CKJIaJaTH IUIaH
pO3B’A3aHHS 3ajadi; BHOWpAaTH 3aco0M pPO3B’S3aHHS 3ajadi, iX TOPIBHIOBATH 1 3aCTOCOBYBATU
ONTUMAJIbHI; TEPeBIPATH MPaBWIBHICTh PO3B’SA3aHHSA 3aJayi; aHali3yBaTH Ta IHTEpPHpPETYBaTH
OTpUMaHMUM pe3ynbTaT, OLIHIOBATH HOro MPUAATHICTh 13 PI3HUX IMO3UIIN; y3arajJpbHIOBATH 3ajayy,
BCeOI4HO 11 pO3MIIsiIaTH; IpUWMaTH PIlIEHHS 3a pe3y/IbTaTaMu PO3B’s3aHHS 3aaul;

* BOJIOZIIE TEXHIKOIO OOYHCIIEHb, PalliOHAIbHO MOEAHYIOYHM YCHI, MHCbMOBI, 1HCTPYMEHTaJbHI
o0YHnCIIeHHS, 30KpeMa HaOIMKeH;

«BMi€ TPOEKTYBaTW 1 3[IMCHIOBATH QJITOPUTMIYHY Ta €BPUCTHYHY [iSUIBHICT Ha



MaTeMaTHYHOMY MaTepiai;

« BMi€ mpaioBaT 3 opmynaamMu (pO3yMiTH 3MICTOBE 3HAUEHHS KOXKHOTO eJeMeHTa (opMyIH,
3HAXOAMTU iX YHMCJIOBI 3HAUEHHS NpPU 3aJaHUX 3HAYCHHAX 3MIHHUX, BUPaXKaTH OJHY 3MIHHY dYepe3
1H1I);

«BMi€ uuTaTd 1 OyayBaTu rpadikd (GYHKIIOHATBHUX 3aJCKHOCTEH, JOCHIKYBaTH iX
BJIACTUBOCTI;

- BMi€ KJacu(iKyBaTH 1 KOHCTPYIOBATH Te€OMETpPHYHI (Irypd Ha IUIOMMHI ¥ y MPOCTOpI,
BCTAHOBJIIOBATH 1X BIACTHBOCTI, 300paxkaTH MPOCTOPOBi Pirypu Ta iX eJIeMeHTH, BUKOHYBATH ITOOYI0BU
Ha 300paKCHHSIX;

+ BMi€ BHMIPIOBAaTH T€OMETPHYHI BEJIMYMHHM HA TUIOMIMHI ¥ Y MPOCTOPI, SKI XapaKTePU3YIOTh
PO3MILIEHHS TeOMeTpUuYHHX (iryp (BiAcTaHi, KyTH), 3HAXOJUTH KUIBKICHI XapaKTEpUCTUKU (iryp
(mouti Ta 06’eMn);

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

[IpakTHyHa KOMIIETEHTHICTb € BAXJIMBUM IIOKQ3HUKOM SIKOCTI MaTeMaTH4HOI OCBITH,
MPUPOTHUYO] MMIATOTOBKK MoJioAl. BoHa mMEeBHOro Mipo0 CBiIYUTH TPO TOTOBHICTH MOJOJII JO
MOBCSKIECHHOTO JKUTTS, 1O HAWBa)UIMBIIIMX BHJAIB CYCHUIBHOI MJiSUIBHOCTI, 1O OBOJIOJAIHHSA
podeCiiHOI0 OCBITOIO.

dopMyBaHHS HAaBUYOK 3aCTOCYBAaHHS MAaTEMAaTHKH € OJHIEI0 13 TOJOBHUX MiJed HaBYaHHS
MaTeMaTHKU. PaaukambHUM 3aco00M peamizamii TPHUKIATHOI CHOPSIMOBAHOCTI IMIKUIBHOTO KYypCy
MaTEMaTHKH € IIHPOKE CHCTEMAaTHYHE 3aCTOCYBAaHHS METOy MaTEeMAaTUYHOTO MOJIEITIOBAHHS MPOTATOM
ycboro Kypcy. lle crocyerbcsi BBENCHHS TOHSTh, BHSBICHHS 3B’S3KIB MK HHMH, XapakTepy
UTIOCTpaLii, CUCTEMH BIIPaB 1, HAPEIUTi, CUCTEMU KOHTPOIIO. [HaKIe KaKydu, MaTeMaTUKU Tpeba Tak
HaBYaTH, 1100 y4HI BMIJM ii 3aCTOCOBYBAaTU. 3a0e3NedyeHHsl NMPHUKIAJHOI CIIPSIMOBAHOCTI BHUKJIAQJAHHSA
MaTeMaTHKH cripusie (OPpMYBaHHIO CTIMKMX MOTHBIB /10 HaBYaHHs B3arajil 1 O HaBYAHHS MaTEeMaTUKU
30Kpema.

Pearnizamis mpakTUYHOI CIIPSIMOBAHOCTI B TPOIIECI HABYAHHS MaTEMAaTUKH O3HAYAE:

1) CTBOPEHHS 3amacy MaTeMaTHMYHUX MOJIEJEH, Kl ONMUCYIOTh pPealibHI SBHUIIA 1 TIPOLIECH,
MalOTh 3araIbHOKYJIBTYPHY 3HAUYIIICTh, @ TAKO)K BUBYAIOTHCS Y CYMDKHUX NIPEIMETaX;

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

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

[IpakTHyHa CHOPSAMOBAHICTH MaTeMaTHMYHOI OCBITM CYTTE€BO  MIJBULIYETbCA  3aBJASKH
BIIPOBA/KEHHIO 1H(POPMAIiTHO-KOMYHIKAIIIHUX 3ac00iB Y HABYaHHS MaTeMaTHKU.

OpuuM 13 HaMBaXJIUBINIMX 3ac00iB 3a0e3MeUeHHs MPAKTUYHOI CHPSIMOBAHOCTI HaBUaHHS
MaTEeMaTHKU € BCTAHOBJIEHHS MDKIPEIMETHHUX 3B’S3KIB MAaTEeMATHUKH 3 IHIIUMH MpPEAMETaMH, y Tepury
yepry 3 npupogHuuuMu. OcoOsIMBOi yBaru 3aciayroBy€e BCTAHOBJIEHHS, 3B S3KIB MK MaTE€MaTHUKOIO Ta
1H(QOPMATUKOI0O — JBOMa OCBITHIMM Tally3sIMHU, SIKI € BHU3HAYaJIbHUMHU Yy MIATOTOBLI OCOOMCTOCTI JI0
KHUTTA Y TOCTIHAYCTpiaibHOMY, 1HpOpMaLiiHoMy cycninbeTBi. Llupoke 3actocyBanHs iH(popMaliiHo-
KOMYHIKAI[IHHUX 3aco0iB y HaBYaHHI MaTeMaTHUKW JOLLUIbHE MM MPOBEACHHS MaTeMaTUYHUX
eKCIIEpUMEHTIB, MPAaKTUYHUX 3aHATh, 1H(OpMaIiiiHOro 3abe3neueHHs], Bi3yaJlbHOTO IHTEpPIPETyBaHHS
MaTeMaTHYHO JisSUIbHOCTI, TPOBEACHHS JJOCIJIKEHb.

Kpim Toro, HaB4aHHS MaTeMAaTUKH Ma€ 3pOOUTH NEBHHI BHECOK y (DOPMYBAaHHS KITFOUOBHX
KOMIIETEHTHOCTEH.

Kimrouosi komnerentaocti | KommonenTu




CrijKyBaHHSI JEp>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 TabIuIsX, Jiarpamax, Ha rpadikax); po3yMiTH,
MOSICHIOBATH 1 NEPETBOPIOBATH TEKCTH MaTeMaTHYHUX 3ajad
(YCcHO 1 MMCBEMOBO), TPaMOTHO BHCJIOBJIIOBATHCS PiIHOI MOBOIO;
JOPEYHO Ta KOPEKTHO BXHMBATH B MOBJICHHI MaTEeMaTUYHY
TEPMIHOJIOTII0, YITKO, JIAKOHIYHO Ta 3PO3yMUIO (HOpMYIIOBATH
JIYMKY, apryMEHTYBaTH, JOBOJUTH TIPABWIBHICTh TBEPDKCHB;
MIOTIOBHIOBATH CBil CIIOBHMKOBHUH 3ariac.

Cmaenenna: PO3YMIHHS BaXJIMBOCTI YITKUX Ta JAKOHIYHHUX
(bopMyITIOBaHb.
Haesuanwvni pecypcu:

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

O3HAYCHHS TOHATH, (POPMYIIOBAHHS

CriskyBaHHS 1HO3EMHUMH
MOBaMH.

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

31CTaBIATH
Horo
HOXO/DKEHHSAM 3 1HO3eMHOI MOBH, MPaBHJILHO BUKOPUCTOBYBATU
MaTeMaTH4YH1 TEPMIHH B TOBCAKICHHOMY KHTTI.

Cmaenennsn: YCBIIOMJICHHS Ba)XJIMBOCTI BHBYCHHS 1HO3EMHHX
MOB JJIsl PO3YMiHHS MaTeMaTHYHUX TEPMIHIB Ta IO3HAYCHB,
nomyky iH(opmarlii B iHIIOMOBHUX JKEpEax.

pecypcu:
BUKOPHUCTAHHAM CTaTUCTHUYHUX JAHUX, MAaTEMAaTUYHUX TEPMIHIB.

Haguanoni TCKCTHU 1HO3E€MHOIO MOBOIO 3

MaremaTnyna
KOMIIETEHTHICTb.

Yminna: onepyBatu 4yucioBOIO iH(OpMaIli€r0, T€OMETPUYHUMU
o0’eKTaMM Ha IUIOLIMHI Ta B MPOCTOpi; BCTAHOBIIOBATH
BITHOIIEHHST MK pealbHUMHU OO0 ’€KTaMU  HABKOJUIIHBOI
JificHOCTI (MPUPOJHUMHM, KYJIbTYPHUMH, TEXHIYHHUMH TOILO);
PO3B’sI3yBaTH 3ajadi, 30KpeMa MPaKTUYHOIrO 3MICTY; OyayBaTH 1
JOCJIJDKYBATH  HAWMPOCTIIIT MaTeMaTH4HI MOJENl peaTbHUX
00'eKTiB, TpPOLECIB 1 SBHIL, IHTEPHPETYBaTHU Ta OLIHIOBATU
pe3yibTaTH; TPOTHO3YBAaTH B KOHTEKCTI HaBYAJIBHUX Ta
NPAaKTUYHUX 337a4; BUKOPUCTOBYBATH MaTeMaTHU4HI METOAM Y
KHUTTEBUX CUTYAIISX.

Cmaenenna: yCBIIOMJICHHS 3HAYeHHS MaTeMaTHKU UL
MOBHOI[IHHOTO JKUTTS B CYYaCHOMY CYCHUIBCTBI, PO3BUTKY
€KOHOMIYHOTO 1

TEXHOJIOTTYHOTO, 00OpPOHHOTO  TMOTEHIIATY

Jiep>KaBH, YCIIITHOTO BUBYCHHSI 1HIIMX JUCITUTIIIH.

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

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

OCHOBHI KOMIIETEHTHOCTI
y TPUPOJHUYMX HAyKax 1

TEXHOJOTIAX.

Yminna: posmiznaBatu mpoOIemMu, MO0 BUHUKAIOTH Y JOBKULII 1
SKI MOXKHa PO3B’S3aTH 3aco0aMu MaTeMaTUKH; OyayBaTh Ta
Moeni

JOCIIJKYBAaTH ~ MaTeMaTH4HI OPUPOAHMUX  SIBHII 1




MPOIIECIB.

Cmaenenna: yCBIIOMIICHHS BaXKJIMBOCTI MAaTEMaTUKH  SIK
yHiBepCcaJIbHOT MOBH HayKH, TEXHIKU Ta TEXHOJOTIH.

Haeuanvui pecypcu: cxnananHs rpadikiB Ta miarpam, sKi
UTIOCTPYIOTh  (DYHKIIOHANIBHI 3aJISKHOCTI PE3yJbTATIB BIUIUBY
JIIOJICHKOT TISUTBHOCTI HA TIPUPO.Y.

[ndopmaniitno-mdpoBa
KOMITETCHTHICTh

Yminua: ctpyKTypyBaTH JaHi; DiSATH 32 AITOPUTMOM Ta CKIIAJIaTH
QITOPUTMH; BHU3HAYATH JOCTATHICTh JAHWX JUIS DPO3B’SI3aHHS
3a/1a4ul; BUKOPHCTOBYBATH Pi3HI 3HAKOBI CHCTEMH; 3HAXOIUTH
iHpopMalifo Ta OIliHIOBAaTH ii JOCTOBIPHICTH, JIOBOIUTH
ICTUHHICTH TBEPIPKEHb.

Cmaenenna: KpUTHYHE OCMUCIEHHs iH(popmamii Ta prepen ii
oTpuMaHHs; ycBimomiieHHs: BaxiuBocTi IKT ans edexruBHOTrO
PO3B’sI3yBaHHS MAaTEeMAaTUYHUX 33]1a4.

Haeuanwvni pecypcu: Bizyamizailis JaHux; mooymaosa rpadikis Ta
miarpam, 300pakeHb CTepeoMeTpUYHuX Giryp 3a JOMOMOIO0
IporpamMHuX 3aco0iB.

VYMiHHS BYUATHUCH
BIIPOJIOBK JKUTTS

Yminna: Bu3HauaT MeTy HaBYAIIbHOI NISIIBHOCTI, BigOupaTtu i
3aCTOCOBYBAaTH NOTPIOHI 3HAHHS Ta CIOCOOM MAiSUIBHOCTI 7St
JOCATHEHHS 1i€i METH; OpraHi3oByBaTH Ta IUIAHYBaTH CBOIO
HaBYAIbHY  JISUTBHICTH,  MOJIEJIOBAaTH  BIIACHY  OCBITHIO
TPAEKTOPIIO, AaHANI3yBaTH, KOHTPOJIIOBATH, KOPUTYBaTH Ta
OIIIHIOBATH PE3yJIbTaTH CBOEI HABYAIBHOI MisUTBHOCTI; JOBOJUTH
MIPABWIBHICTh BJIACHOT'O CYJUKCHHS abo BH3HABATH
IIOMUJIKOBICTb.

Cmaenenna: YCBIIOMIICHHS BJACHHX OCBITHIX TOTped Ta
[[IHHOCTI HOBHMX 3HAaHb 1 BMiHb; 3allIKaBJICHICTh y Mi3HaHHI CBITY;
PO3YMIHHS BXKJIMBOCTI BUUTHUCS BIPOIOBK KHUTTS; IPArHEHHS 710
BJIOCKOHAJICHHS PE3YJIbTaTIB CBOET TiSIIBHOCTI.

Hasuanvni  pecypcu:  MOJICNIOBAaHHS  BIACHOI  OCBITHBOT
TpaekTopii; cTaTUCTM4YHA 1H(QoOpMalis; ICTOPUYHI  3ajaul;
3aBJIaHHS UMOBIPHICHOTO 3MICTY.

[HimiaTUBHICTE 1
M1TPUEMITHBICTD

Yminna: renepyBatu HOBI 171€1, BUPIIIYBaTH KUTTEB] MPoOIEMH,
aHaJI3yBaTH, MPOTHO3YBAaTH, YXBAJIIOBAaTH ONTHMAJbHI PIILIEHHS;
BUKOPUCTOBYBaTH KpHUTEpii paliOHaIbHOCTI, MPAaKTUYHOCTI,
e(EeKTUBHOCTI Ta TOYHOCTI, 3 METOI BHOOpY Hail Kpamioro
pilleHHs; apryMeHTyBaTH Ta 3axMIaTH CBOK  IO3MIIIIO,
JUCKYTYBaTH; BHMKOPHUCTOBYBaTH pIi3HI CTpaTerii, NIyKaiouu
ONTUMAJILHUX CIOCO0IB pO3B’sI3aHHS KUTTEBOTO 3aBJIAHHS.
Cmagnenna: 1HIIATUBHICTb, BIANOBINAJIBHICTb, YIEBHEHICTh Yy
c001; TMepeKoHaHICTh, IO YCIIX KOMAaHAM — II€ ¥ OCOOMCTHIl
yCIiX; MO3UTHUBHE OLIHIOBaHHS Ta MIATPUMKA KOHCTPYKTHBHHX
11el 1HIIHNX.

Haeuanvni  pecypcu: 3amadi  TiANPUEMHUIIBKOTO  3MICTY




(omTuMmizariiiHi 3aa4i).

CouianbHa Ta | YMinua: BUCIOBIIOBATH BIACHY AYMKY, CIyXaTH 1 4yTH 1HIIHX,
rpoMaisiHCbKa OLIIHIOBATH apTYMEHTH Ta 3MIHIOBAaTH TyMKY Ha OCHOBI JIOKa3iB;
KOMITETEHTHOCTI apryMEHTYBaTH Ta BiJICTOIOBATH CBOIO IO3UIIII0; YXBaJIOBATH

apryMEHTOBaHi pillleHHS B JKUTTEBUX CHUTYAllisX; CHIBIPALIOBATH
B KOMaHJli, BUJUIATH Ta BUKOHYBATH BJIACHY POJIb B KOMaHIHII
po0OTI; aHaNi3yBaTH BJIACHY €KOHOMIYHY CHUTYaIlll0, POAMHHHI
OFOJIKeET, KOPUCTYIOUHCh MaTeMaTUIHUMHU METOaMU;
OpPIEHTYBATHUCS B IIMPOKOMY KOJIi TOCIYT i TOBapiB Ha OCHOBI
YITKUX KPUTEPIiB, POOUTH CHOXKHUBYMK BHOIp, CIUPAIOYKCH,
30KpeMa, 1 Ha MaTeMaTU4HI JaHi.

Cmaenenna: OMAUIMBICTh 1 TIOMIPKOBaHICTh; PIBHE CTABICHHS
JI0 1HIIMX HE3aJIEKHO BIJ CTATKIB, COLIAJIBHOTO ITOXOIKCHHSI,
BIJIMOBIJAJIGHICTh 3a CHUIBHY CHpaBy; HaJaIITOBAaHICTh Ha
JoTiuHe OOTPYHTYBaHHS MO3UIII] 0€3 MepeI4acHoro Mepexoay A0
BHCHOBKIB; TOBara JI0 TpaB JIFOJIMHYU, aKTUBHA IO3HUIliS 100
00pOTHOM 13 AMCKPUMIHALIIEIO.

Haesuanwni pecypcu: 3aaadi ColialbHOTO 3MICTY.

OO013HaHICTD Ta | Yminna: 3a1iicHIOBaTH HEOOX1IHI PO3PaXyHKHU ISl BCTAHOBIICHHS
camMoBHpaxeHHs y cdepi | mpomopiiif, BIATBOPEHHS MEPCHEKTUBH, CTBOPEHHA 00’ €MHO-
KYJIBTYpH MPOCTOPOBUX KOMIIO3HUIIIN; YHAOUHIOBATH MaTeMaTH4YHI MOJIEII,
300pakatH irypu, rpadiku, pUCYHKH, CXEMH, JiarpaMH.
Cmaenenna: YCBIIOMIICHHS B3a€MO3B’S3Ky MaTEeMaTHKH Ta
KYJIBTYPH Ha TPHUKIATaX 3 apXiTeKTYpH, KUBOIHCY, MY3UKH Ta
1H.;  PO3YMIHHS  Ba)JIMBOCTI  BHECKY  MAaTeMaTHKiB Yy
3araJibHOCBITOBY KYJIbTYpY.

Haeuanvni pecypcu: MareMaTU4HI MOJENI B PI3HUX BHUAAX
MUCTEITBA.

Exonoriuna rpaMoTHICTb 1| Yminna: aHami3yBaTH 1 KPUTUYHO OIIHIOBAaTH COILiaJbHO-
3/10pPOBE KUTTH. eKOHOMIUHI MoAii B Jep’kaBl Ha OCHOBI CTaTUCTUYHUX JaHUX;
BpPaxOBYBaTH MPaBOBi, €TUYHI, €KOJOI1UHI 1 COIiaJibHI HACIIIKU
pillieHb; PO3Mi3HABaTH, SIK IHTEpIIpeTallii pe3yiabTaTiB BUPIIICHHS
po06sieM MOKYTh OyTH BUKOPUCTAaHI JIJIsl MaHIMYyTFOBaHHS.
Cmaenenna: YCBIIOMICHHS B3a€MO3B’SI3Ky MaTeMaTUKHA Ta
€KOJIOT1i Ha OCHOB1 CTaTUCTUYHUX JAHUX; OIIAJIHE Ta OepeKInBe
BITHOIIEHHSI O MNPHUPOJHUX PpECYpCiB, YUCTOTH JOBKLLIA Ta
JOTPUMAaHHS CaHITAPHUX HOPM MOOYTY; PO3MIIA] MOPIBHAIBHOT
XapaKTepUCTUKH MIOAO0 BHOOPY 370pOBOr0 CHocoOy KHUTTS;
BJAacHA JyMKa Ta MO3HULISA 0 3J0BXKHBAaHb AJIKOTOJIIO, HIKOTHHY
TOIILIO.

Haeuanvni pecypcu: HaBYalIbHI TPOEKTH, 3a7adi COIIaJIbHO-
€KOHOMIYHOT'0, €KOJIOTIYHOrO 3MICTY; 3afaul, SKi CHPHUSIIOTh
YCBIIOMJICHHIO IIIHHOCTI 3JIOPOBOTO CIIOCOOY KHUTTS.

Hackpi3Hni Jinii Ta ix peajizanisi. ¥ HaBuanbHil mporpami BUOKPEMIIIOIOTBCS TaKi HaCKpi3Hi




YOTHPM JIiHIi KIIOYOBUX KommereHTHocTeil: '"EkosoriuHa 6e3meka Ta craauii po3BUTOK',
"I'poMmaasiHChKa BianmoBigajabHicTh'", "310poB's i Oe3meka', "llinnpuemiauBicTs Ta (piHaHCOBA
rPaMoOTHICcTB", sIKi crIpsMOBaHi Ha (JOpPMyBaHHS B YYHIB 3/1aTHOCTI 3aCTOCOBYBATH 3HAaHHS W YMIHHA Y
pEATbHUX JKUTTEBUX CUTYAIIIsIX.

Hackpi3ni miHii € 3aco0oM iHTerparii KIFYOBHX 1 3arajJbHONPEIMETHHX KOMIICTCHTHOCTEH,
HaBUAJbHUX TMPEAMETIB Ta NPEAMETHUX IMKIIB, 1X HEOOXIIHO BpaxOByBaTH Ipu (POpMyBaHHI
IIKUTBHOTO CePEAOBHINA KUTTETISITLHOCTI.

Hackpi3ui iHIT € coliaJbHO 3HAYUMUMH HAJAIPEAMETHUMH TEMaMH, SKI JIONOMararTh
(GbOopMyBaHHIO B YYHIB YSBJICHb IPO CYCHUIBCTBO B IIJIOMY, PO3BHBAIOTh 3aTHICTh 3aCTOCOBYBAaTH
OTpHUMaHi 3HaHHS Y PI3HUX KUTTEBUX CUTYaIlIsX.

HaBuanHs 3a HACKPI3HUMH JIHISIMH peajli3yeThCsl HacaMIIepel:

* yepe3 Oprasizaiiio BiJIIOBITHOTO HABYAJIHHOTO CEPEJOBUIIA — 3MICT Ta L1l HACKPI3HUX TEM
BPaXOBYIOThCS TpU (POpMYBaHHI JYXOBHOTO, COIIIAIBHOTO 1 (Ji3MYHOTO CepPeIOBHUIIA HABYAHHS;

yepe3 0a30BI HABYAJIbHI NPEIMETH — ITiJI 4aC HABYaHHS, BUXOASYM 13 HACKPI3HUX TEM,
MIPOBOJATHCS BIJAIMOBIHI TPAaKTOBKH, MPUKIAIA 1 METOIM HABYAHHS, PEAi3yIOThCA HAANPEIMETHI,
MDKKJIACOBI Ta 3arajbHOIIKIIbHI MPOSKTH. POIb HaBUAIBLHUX MPEAMETIB MPY HABYAHHI HACKPI3HUX TEM
— pi3Ha 1 3aJIeKUTH BiJ IJIeH 1 3MiCTy HaBUAIBHOIO MIPEeIMETa Ta Bijl TOT0, HACKLIBKYU TICHO MOB’I3aHU
13 KOHKPETHOIO HACKPI3HOIO TEMOIO TOH UM 1HIIHMIA TPEIMETHUHN IUKIT;

* gepe3 MPeMETH 32 BHOOPOM;

* yepes CremiagbHi KypcH 3a BUOOPOM;

* gyepe3 MO3aKIaCHy HaBYaIbHY POOOTY.

Hackpi3ni jinii:

1. Hackpizna ninis «Ekonoziuna 6e3nexka ma cmanuii po3eumok» HauijaeHa Ha (GOpMyBaHHS
B YYHIB COIiaJIbHOI aKTMBHOCTI, BiAMOBIJAJbHOCTI Ta €KOJIOT1YHOI CBIJOMOCTi, TOTOBHOCTI Oparu
y4acTh Y BUPIIICHHI MMTaHb 30€pEeKEHHS TOBKULISA 1 PO3BUTKY CYCIIUIBCTBA, YCBIIOMIICHHS BayKJIIMBOCTI
CTaJIOTO PO3BUTKY JIJIsi MAaOyTHIX MOKOJIHb.

[Tpo6nematuka Hackpi3zHoi JdiHil “Exonoriuna Oe3neka Ta cTanuil pO3BUTOK peani3yeTbcs B
Kypcl MaTeMaTUKH, HacaMIlepesl, Yepe3 3aBIaHHs 3 peaJbHIMH JaHUMHU PO BUKOPUCTAHHS TPUPOIHUX
pecypciB, iX 30epekeHHS Ta NPUMHOXKEHHS. AHaI3 LUX JAaHUX CIPHUSE PO3BUTKY OEpeXIUBOTO
CTaBJICHHS /10 HaBKOJIMIIHBOTO CEPEAOBUINA, €KOJIOTii, (OPMYyBaHHIO KPUTUYHOI'O MUCIJIEHHS, BMiHHS
BUPILIYBAaTH MPOOJIEMHU, KPUTUYHO OILIHIOBATH MEPCHEKTHBH PO3BUTKY HABKOJHUIIHBOTO CEPEIOBMIIA 1
JOAMHU. MOKJIMBI YpOKH Ha BiAKpuToMy moBiTpi. [Ipu po3risi miei miHii BaXiIuBe Micle 3aiiMaroTh
BIJICOTKOBI 00UHMCIIeHHs, (DYHKIIIT, elIeMEHTH Teopii KMOBIPHOCTEH Ta CTATUCTUKH.

2. Peamizarrist HackpizHOT JiHiT «I pomadanceka ionogioanvHicmey cripusitTumMe GOPMYBaHHIO
BIJIOBIAAJILHOTO WIEHA TPOMAJH 1 CyCHUIbCTBA, 1110 PO3YyMI€ MPUHLUIHN 1 MEXaHI3MH (DYHKI[IOHYBaHHS
cycniabcTBa. Ll Hackpi3Ha UIiHISI OCBOIOETbCSI B OCHOBHOMY uepe3 KOJEKTHBHY MAiSUIbHICTD
(mochmigHUIBKI POOOTH, pOOOTH B TPYI, MPOEKTH TOIIO), sIKA TMOEAHYE MATEMaTHKy 3 IHIIUMHU
HAaBYAJILHUMHU TpEIMETaMH 1 PO3BMBAa€ B YUYHIB TOTOBHICTH IO CHIBMpAaIli, TOJEPAHTHICTH MIOJO
PI3HOMAaHITHHUX CIIOCOOIB JiSIIBHOCTI 1 AYMOK.

HaBuanHs MaTeMaTWKN Ma€ BUKJIMKATH B YYHIB SIKOMOTra OLIbIIEe MO3UTUBHHUX €MOIii, a ii
3MICT - OyTH HAI[IJICHMM Ha BUXOBaHHS MOPSIHOCTI, CTAPAHHOCTI, CUCTEMATHYHOCTI, MOCIiTOBHOCTI,
nmocuouocTi 1 4ecHocTi. [lpukian BuMTens NOKIMKAHMM 3irpaTv BaXIJHMBY posib Yy (OpMyBaHHI
TOJICPAHTHOTO CTABJICHHS JO TOBAPHIIIB, HE3AJICKHO BiJ PIBHSA HaBUAJIBHUX JOCSITHEHb. 3 M€l XK
HACKpI3HOIO JIIHIE€IO TMOB'A3aHl, HANPHUKIAA, MPOLUEHTHI OOYMCIEHHS, €JIEeMEHTH CTaTHUCTHKH, IO
JI03BOJIIIOTh YYHSIM 3PO3YMITH 3HAUYEHHS KUIbKICHUX MOKa3HHMKIB MPU XapaKTEpUCTHULl CYCHUIbCTBA 1
HOr0 PO3BUTKY.



3. 3aBmaHHAM HacKpi3HOI JiHIT «300poé's i Geznexka» € CTAaHOBICHHS Y4HS K €MOLIHHO
CTIKOTO WieHa CYCIIJILCTBA, 3JaTHOTO BECTU 3JO0POBHIA CIOCIO XKHUTTA i OpMyBaTH HABKOIO cebe
0e3reyHe KHUTTEBE CEPEOBHUIIIE.

Hackpizna minig “370poB's 1 6e3meka” B Kypcl MaTeMaTUKH PEali3yeThCs 4epe3 3aBJIaHHS 3
peaTbHUMM JaHUMHU Ipo Oe3IeKy 1 OXOPOHY 370pOB's (TEKCTOBI 3aBJaHHsI, OB’ A3aHI 3 CEPEIOBUIIEM
JOPOKHBOTO PYyXy, PYXOM TIINIOXOAIB 1 TPAHCHOPTHUX 3ac00iB, BIJCOTKOBUMU OOYHCICHHSIMH 1
rpadikamu, Mo CTOCYIOThCS YNHHHKIB pU3UKY). OcoOnmmBo BaximBuil aHami3 npuaud JTII, mo’s3anmx
13 IepEeBUIIEHHAM HIBUJIKOCTI. BapTo 3BepHYTH yBary Ha npoOjeMu, OB A3aH1 13 pU3UKaMU AJIS HKUTTS
1 37I0pOB’sl P BUBYCHHI OCHOB TeOpii WMOBIPHOCTEH Ta MaTEeMaTHYHOI CTAaTUCTUKH. BupimenHs
npobneM, 3HaljeHHX 3 «ara-eekToMly, PO3INIAA KpacHBMX MATeMATHUYHHX KOHCTPYKIIiH, MONIyK
ONTUMAJIFHUX METOJIIB PO3B’sS3yBaHHS 3a/1a4 TOLIO, 3AaTHI BUKIMKATUA B YYHIB MO3UTHBHOTO BiAYYTTS
YCIIXYy.

4. Hackpizna niHis «Ilionpuemnugicmos ma pinancoea zpamomuicms» HalliJIcHa HA PO3BUTOK
JIEPChKUX 1HIIIATUB, 3JaTHICTh YCHIIIHO MISITH B TEXHOJIOTIYHOMY IIBHIKO3MIHHOMY CEPEIOBHIIIL,
3a0€3MeUYeHHsT KPaIIoro pO3yMiHHSA YYHSMU MPAKTUYHHX aCMEKTIiB ()IHAHCOBHUX IMHUTaHb (3I1HCHEHHS
3a0111a/1)KeHb, IHBECTYBAHHSI, 3alI03MUEHHS], CTPAaXyBaHHsI, KPEIUTYBaHHS TOILO).

I1# Hackpi3Ha JIiHIA NOB'A3aHa 3 PO3B'A3YBAaHHAM IPAKTUYHUX 3343y ILIOJ0 IUIAHYBAaHHS
rOCIOIAPCHKOT  JISUTBHOCTI Ta PEAJIbHOI OIIHKH BJIIACHUX MOXKJIUBOCTEH, CKJIAJaHHS CIMEHHOTrO
OroKeTy, popMyBaHHS €KOHOMHOTO CTaBJICHHS JI0 MPHPOIHUX pecypciB. BoHa peamisyeTscs min dac
BHUBUYCHHS BiJICOTKOBHX OOYHCIICHB, PIBHSHB Ta (PYHKIIIH.

3 MeTO TiABUIICHHS €(PEKTUBHOCTI HABYAHHS, HEOOXITHOK YMOBOI € 3alyd4eHHS 0
HABYAJIbHO-BUXOBHOTO TMPOIECY KOMIIETEHTHICHOTO, [iSJIbHICHOTO Ta OCOOMCTICHO-OPIEHTOBAHOTO
MiIXOAIB, SKI MependadaoTh CUCTEMAaTUYHE BKJIIOUEHHS YYHIB IO PI3HMX BUIB aKTHBHOI HaBYAJIbHO-
Mi3HABAJIbHOT MJISUTBHOCTI Ta (OpMYBaHHS YMiHb KOPHUCHHX Y pEaJbHUX KUTTEBUX CHUTYaIlisX.
JIoLIbHO, J1e 1€ MOXJIMBO, HE JIMIIE IMOKa3yBaTH BUHUKHEHHS MaTeMaTHMYHOro (pakTy i3 MpakTUYHOI
cutyamii, a W UTOCTpyBaTH HOro 3acTOCyBaHHS Ha mpakTuii. POpMyBaHHIO MaTeMaTHYHOI Ta
KITIOYOBUX KOMIIETEHTHOCTEW CIIpUsi€ BCTAHOBJICHHS Ta peaji3allisi y HaBYaHHI MAaTEeMaTHKH
MDKIOPEIMETHUX 1 BHYTPILIIHBONPEAMETHUX 3BS3KIB, a came: 3MICTOBO-1HQOpMaIIiiHUX, orepaliiiHo-
NisUIbHICHUX i OpraHi3aliiiHo-MeToqUUHHX. IX BUKOPHMCTAaHHS IOCUITIOE Mi3HABANBHMIL iHTEpeC YUHIB 10
HaBYaHHS 1 MMIJBUIILYE iX PIBEHb 3arajibHOI KYJIbTYpH, CTBOPIOE YMOBH ISl CUCTEMaTH3allil HABYaJIbHOTO
Mmatepiany i (OpMyBaHHS HAyKOBOTO CBITOTJISAY. Y4HI HaOyBarOTh JOCBITY 3aCTOCYBAaHHS 3HaHb Ha
MIPAKTHIL.

BaxnuBy posib y HaBUaHHI MaTeMaTHKH BiJIrpae CUCTEMaTHYHE BUKOPUCTAHHS 1CTOPUYHOTO
Mmarepialy, SKUH MiABHMILYe IHTEpeC OO0 BHUBYEHHS MaTeMaTHUKH, CTHUMYJIO€ MOTAT JO HAayKOBOI
TBOPUYOCT1, NMPOOYIKYye KPUTUYHE CTaBJIECHHA 10 (aKTIB, J1a€ YYHSM YSBIEHHS PO MATEMaTUKYy SK
HEBII’€MHY CKJIQJIOBY 3arajibHOJIONCHKOI KyiabTypu. Ha moXimmumBHX NpUKIanax CIiJ MOKa3yBaTh
YUHSM, SIK PO3BUBAJIMCS MaTeMaTH4HI MOHATTSA 1 BIJHOLIEHHS, Teopli Ta MeToau. O3HallOMIIEHHS YYHIB
3 iMeHamMH Ta OlorpadisiMu BHMJIATHUX YYEHHMX, SKI CTBOPIOBAIM MaT€MAaTHKY, 30KpeMa BHJIATHUX
YKpaiHCHKUX MaTeMaTHKiB, CIIPUATHME HAllIOHAJILHOMY 1 TaTPIOTUYHOMY BUXOBAHHIO HIKOJISIPIB.

Pexomennauii moao po6oru 3 mporpamoro. OnHi€0 3 TOJOBHHUX 3MICTOBHUX JIHIA KypCy
«MaremaTuka» B cTaplIiii MKodi € (QyHKIiOHaNbHA JiHis. TOMy JOIIBHO PO3MOYMHATH BUBYEHHS
MOBTOPEHHS, CHCTEMaTHu3allisl MaTepiajlly CTOCOBHO (DYHKIIIH, KMl BUBYABCS B OCHOBHIN HIKOJII, HOTO
MOTJMONEHHST 1 pPO3IIMPEHHS, 30KpeMa, 3a paxyHOK cTeneHeBUX (QyHKUiH. ['0noBHOIO MeToro
OTIPAIIOBAHHS LI€1 TEMU € MIATOTOBKA YYHIB /10 BUBYEHHS HOBHUX KJIAciB (PyHKIIN (TPUTOHOMETPUYHHX,

L nig “Ara-edhekToM” MaeTLCA Ha yBasi CriflbHe BUPILLEHHS 3a4aui 3 epeKTOM panToBoro 34orazy, “eBpuku’



CTETIEHEBHUX, MOKa3HUKOBHX, JIOTapU(PMIYHHX), a TAKOK MOTUBAIlIS HEOOXITHOCTI pO3IIMPEHHS anapaTy
JOOoCHiKeHHsT (QYHKIINH 3a IOMOMOTol NOXifgHoi. JIGWTMOTHBOM TeMH Mae OYTH MOJICITIOBAHHSI
peaTbHUX MPoLEciB 3a JonoMoror GpyHkiii. OckibKu poOoTa 3 AlarpaMaMu, pUCyHKaMHu, rpadikaMu €
OJTHUM 13 OIIMPEHUX BUAIB MPAKTUYHOT AiSTIBHOCTI JIFOJUHH, TO 10 TOJIOBHUX 3aBJaHb BUBUCHHS TEMHU
CI/I BIIHECTH PO3BUTOK TpadidyHOi KyIbTYpH Y4HIB. [meThbcs mepeayciM Mmpo «4uTaHHS» Tpadikis,
TOOTO PO BCTAHOBJICHHS BIACTHBOCTEH (PYHKIIIT 3a 11 rpadikom.

VY HAaCTYIMHHX TeMax PO3LIUPIOIOTHCS KiIach (YHKINH, SKi BUBYAIUCS B OCHOBHIN IIKOJI. Y
temax «Tpuronomerpuuni ¢ynkmii» 1 «llokasHukoBa Ta Jnorapudmiuaa ¢yHKIID» BMIHHA
JTOCIiKyBaTH (yHKIII, ski chopMOBaHI B MEpIIid TeMi, 3aKpIIUIIOIOTHECS 1 3aCTOCOBYIOTHCSA 10
MO/ICJIFOBAHHSI 3aKOHOMIPHOCTEH KOJMMBAJILHOTO PYyXY, IPOIIECIB 3pOCTaHHS Ta cHajaHHs. B ysBieHHi
YUHIB Xapakrep (Ii3UYHOr0 TMPOILECYy Ma€ aCOLIIOBATUCH 13 BIAMOBIIHOI0O (YHKIIE, 1 Tpadikom,
BJIACTUBOCTSIMHU.

BaxmBuMm 3aBepiieHHSM (QYHKIIOHATBHOI JiHIT Kypcy «MaremaTuka» € po3riisij] IMOHSThH
MOXiHOI Ta IHTerpayia, sKi € HEOoOXITHUM I1HCTPYMEHTOM JOCHIDKeHHS pyxy. OCcHOBHI imei
MaTeMaTHYHOr0 aHali3y BHUIVIJAIOTh JOCUTh NPOCTHMMM 1 HAOUHUMHM, SKIIO BHKJIAJATH iX Ha TOMY
IHTYiTUBHOMY piBHI, Ha SKOMY BOHHM BHHHKJIM ICTOPUYHO 1 SKHHM LIJKOM 3aJ0BOJIbHAE TOTpeOu
3araJbHOOCBITHBOI MIArOTOBKM y4HIB. He BapTo 3axorumoBaTucst (pOpMalbHO - JIOTIYHOKO CTPOTICTIO
JIOBEZICHb Ta BIABOAMTH 0araTto 4acy CyTO TEXHIYHHM IHUTAaHHSIM 1 KOHCTpYKIisM. binbine yBaru ciif
OPUIUIATA 3MICTy i€l 1 TOHATh, IX TEOMETpHUYHOMY 1 (i3MUHOMY TIyMayeHHIO. BuBUEHHS
IHTETPaIbHOTO YMCIICHHS 3a3BUYall TOYMHAETHCS 3 PO3TILIAY CYKYITHOCTI EPBICHUX JaHO1 QyHKIIIT, SIKY
TOLUTBHO PO3YMITH K CYKYIHICTh (DYHKIIH, SIKi 3aJOBOJIBHAIOTE YMOBY ' = f(X).

VY Kypci MaTeMaTHKHU CTapIIol MIKOJIM Ha0yBalOTh PO3BUTKY M 1HIII 3MICTOBI JIiHIi: OOUMCICHHS,
BHpA3H 1 MEpPETBOPEHHS, PIBHSHHS Ta HEPIBHOCTI.

PosrnspaioTbess 0OYMCIICHHS, OLIHIOBAaHHS Ta TOPIBHAHHSA 3HA4€Hb TPUTOHOMETPUYHUX,
CTEINEHEBHX, IOKa3HUKOBHX, JIOrapu(MIYHUX BUPa3iB.

[leBHe Miciie B Kypci 3aiiMalOTh TOTOXKHI IEPETBOPEHHS TPUTOHOMETPHUYHUX, CTEIICHEBUX Ta
jJorapu@MiuHUX  BHpasiB. TpuroHoMeTpuyHi (QyHKHIi MOB’s3aHI MDK  coborwo  OaraTbma
CHIBBiJHOIIEHHSAMH. [X YMOBHO MOYHA TIOJUIUTH Ha TpU rpymu. Ilepma rpynma (popMyl BCTAHOBIIOE
3B’SI30K MDK KOOpJMHATaMHM TOYKH KOJa — II€ TaK 3BaHI OCHOBHI CHiBBIAHOIIEHHA. Jlpyra rpyma
(bopMys1 Mae CBOIM JKEpEJIOM CHUMETPII0 1 MepioJUUHICTh pyXy TOUYKM O Kosty. BoHa ckiiagaeThes i3
¢dopmyin 3BeieHHS. TpeTio Ipyy TOTOKHOCTEN MOPOJPKYIOTh MOBOPOTH TOYKHM HABKOJIO IIEHTpa KOJIa.
®opmynu 101aBaHHS OB’ A3YI0Th KOOPIAUHATH TOUOK Py, Pg, Pyyp-

He cnig npuainsatu 3aHagTo 6arato yBaru IpOMI3JKUM IEPETBOPEHHSM TPUTOHOMETPUYHHX,
CTENEHEeBUX 1 JOrapu(@MiuHUX BUpa3iB 1 CHeLiaJbHUM METOAAaM PO3B’S3yBaHHS TPUTOHOMETPHUYHUX,
MOKa3HUKOBHUX 1 JJOrapupMIUHUX PiBHAHb. BOHH, SIK MpaBUIIO, HE 3HAXOIATh MPAKTHUHUX 3aCTOCYBaHb.

Y crapmiiii KO PO3UIMPIOIOTHCS KJIACH PIBHSAHB, HEPIBHOCTEH, iX CHUCTEM, METOIHU
po3B’s3yBaHHs, cepu 3acTOCyBaHHS. BUBUEHHS IIbOTO Marepialy IOB’S3y€ThCS 3 BIIACTUBOCTSIMH
BIJIOBIAHUX (QYHKIIIH.

Sk 1 B OCHOBHIM MIKOJI, T€OMETpisl y CTapiuiii MIKOJl Ma€e HaBYaTH Y4YHIB IpPaBHJIbHOMY
CHpUPMaHHIO HABKOJIMIIHBOTO CBITY. AJie JUIsl IIbOTO CTEPEOMETPisi Mae OuIble MOKIMBOCTEN. [neTbes
PO PO3BUTOK JIOTIYHOTO MHCICHHS, (OpPMYBaHHS IPOCTOPOBOI YSIBU, BHUPOOJICHHS HaBUYOK
3aCTOCYBaHHS TEOMETpii [0 pO3B’SA3aHHSA MpPaKTMYHUX 3aBAaHb. PoO3B’sA3aHHSA [MX 3aBJaHb
PO3MOYMHAETHCSA 3 po3ryIsiAy TeMu «llapanenbHiCTh IPSAMUX 1 IUIOIIKH Y IPOCTOpi». Y Hill 3aKIalaeThes
dbyHIaMeHT A BHUBYEHHS crepeomerpii — reomeTpii mpoctopy. Oco0nmBYy yBary HEOOXiJHO
MPUAUTUTH peai3allii NpUKIagHOi CIPSIMOBAHOCTI TeMU. [ '0JIOBHUM BHECKOM y PO3B’sI3aHHS 3a3Ha4Y€HOT
npobiemMu € GopMyBaHHS YITKUX YSABJIEHb MPO B3aEMOBITHOIIEHHS T€OMETPUYHUX 00’ €KTIB (MPSIMUX,
IJIOIMKH) 1 BIIHOIIEHh MDK HHUMH 3 00 €KTaMH HaBKOJHUIIHHOTO CBITY. BaximBe Micie B Temi



HEOOXiTHO BiJIBECTH HAaBYAHHIO YYHIB 300pa)K€HHIO MPOCTOPOBUX (iryp Ha IJIOMIMHI 1 3aCTOCYBaHHIO
IUX 300pa’keHb MPH PO3B’A3yBaHHI 3a/1a4.

B nporeci BuBueHHs TeMu «lleprieHAUKYISAPHICTD NPSIMUX 1 IJIOUIMH Y IPOCTOPI» 3aKIaAAETHCA
byHgaMeHT [UIs BUMIpIOBaHb y crepeoMmerpii. 3HAa4YHOI yBaru BHUMarae (OPMYBAHHS TaKHUX
(byHIaMEHTaJIbHUX MOHSTh, SIK 3arajlbHe MOHATTS BIACTaHI1, MOHATTA KyTa SIK MipU PO3MILLEHHS MPSIMUX
1 IUIOIMH Ta JBOTPAaHHOIO KyTa $AK TreoMeTrpuyHoi ¢irypu. [3 BBeAEHHAM BIJHOLICHHS
MEePIEHIUKYISIPHOCTI TMPSAMUX 1 TUIOIIWH, MEPIESHIUKYISAPHOCTI IJIOIMIMH, a TaKOX BiACTaHEH 1 KyTiB
MOJISJIIOI0Ul MOXJIMBOCTI KypCy CTEpeoMeTpii 3HayHO 3pocTaroTb. Posrian temu «KoopauHatu i
BEKTOPU» J03BOJIUTH MTOBTOPUTH HaBYAJILHUM MaTepiall i3 CTepeoMeTpii 1 3acTOCyBaTH HOBUM IMiAXIJ J10
BUBYCHHS MPSAMHX 1 IJIOMIMH y mpoctopi. OKkpemMuM 3aBiaHHSAM BUBYeHHs TemHu «Koopaumnatu i
BEKTOPHU» € y3araJbHEHHS BEKTOPHOTO 1 KOOPJMHATHOT'O METO/IIB Y BUIIAAKY IPOCTOPY.

VY temax «MHororpanHukn», «Tina o6epTaHHs» PO3TIANAIOTHCS OCHOBHI BUAM T€OMETPHYHUX
T Ta iXHI BIACTUBOCTI. [Ipy BHBUEHHI IIUX TEM BAXKJIMBUM € MiAXiJ, MO nepeadadae GopMyBaHHS
HaBHYOK KOHCTPYIOBaHHS 1 Kiaacu@ikallii T Ta iX moBepxoHb. Takuii miaxiJl BUMarae BUKOPUCTaHHS
KOHCTPYKTUBHUX O3HaueHb. KOHCTPYKTMBHI O3HA4€HHS J03BOJIAIOTH BCTAHOBUTH CIUIBHICTH MIXK
npu3MaMu 1 UWJIIHApPaMH, MipamMiaMu Ta KOHycamH. Y mpoleci BUBYeHHsA TemMH «O0’emu Ta 1ol
MOBEPXOHb T€OMETPUYHUX TUI» MarOTh OYTH PO3MISAHYTI pi3HI METOAM OOYMCICHHS 00'€éMiB 1 TUIOII
noBepxoHb. OcoONMHMBY yBary HEOOXiJHO MPUAUIATH METOAY PO3OWTTS, SIKUH Ma€ BEIHMKE MPAKTUIHE
3Ha4YeHHs. BUKOpHCTaHHSA aHANOTii MK BUMIPIOBAaHHIMHM TUIOL] TUIOCKUX (iryp i 00'emiB cripustume
3aCBOEHHIO MaTepiany yuHsMH. [Ipy BUBYEHHI IUIONI MOBEPXOHB TLT TOUUIFHO IIMPOKO KOPHCTYBATUCS
MIPUPOIHOIO Ta BAXIIMBOIO 3 MPAKTHYHOI TOYKH 30PY 1€€I0 PO3TOPTKH.

[Iporpama mnepenbauvae peamizaiil0 MiSJBHICHOTO MiIXOAy OO0 HaBYaHHS MAaTEeMAaTUKHU SK
TOJIOBHOI yMOBU 3a0e31e4YeHHs €PeKTUBHOCTI MaTeMaTHYHOT OCBITH.

HaBuanbHwmii mporec y crapmiii mkom notrpeOye 1 poOUTh MOMKIMBUM BHKOPUCTAHHS
cnenudiyaux ¢GopM Ta METOMIB HaBUaHHSA. MOXJIMBICTh iX BHUKOPHUCTAHHS 3YMOBIIEHA BIKOBUMU
0COOJIMBOCTSIMH CTApIIOKIACHUKIB, HAOYTUMH B OCHOBHIW IIKOJI HaBHYKaMHU CaMOCTIHHOI po0oTH,
pIBHEM pO3BHHEHHS 3arajJbHOHABUAIBHMX 1 MI3HABAJBHUX BUMIIB MIAJIbHOCTI. OCHOBHOK0O (HOPMOIO
MIPOBEJICHHS 3aHSTh 3aJMIIAETHCS CHCTEMA YPOKIB: BUBUEHHS HOBOTO MaTepiany, (GOpMyBaHHsS BMiHb
pO3B’sI3yBaTH 3ajJadi, y3araJlbHEHHs Ta CHUCTeMaTH3allli 3HaHb, KOHTPOJIIO 1 Kopekiii 3HaHb. [lopsan 13
UM BUKOPUCTOBYETHCS LIKUIbHA JIEKIiS, CEMIHAPCbKI Ta MPaKTHYHI 3aHATTS, 1HTETPOBaHI YPOKH
MaTeMaTHKH 3 MTPO(UILHUM MPEIMETOM TOLIIO).

Peanizanis piBHeBoi audepeHmianii Ha NPAaKTUYHUX 3AHATTAX € OJHIEI0 3 TOJOBHUX YMOB
epekTUBHOCTI HaBuaHHS. OCOOIMBICTIO MPAKTUYHUX 3aHATh Ma€ OYTH MOCTiiHE 3alydyeHHs YYHIB J10
caMOoCTIHHOT poOoTH. JIOINBHO CHIJIBHO OOTOBOPUTH 1/1€10 Ta AITOPUTM PO3B’A3yBaHHS MEBHOTO Kiacy
3agad. [licns pOro KOKHUH Y4eHb MOYKE BUKOHYBATH 3alPOITOHOBAHY CHCTEMY BIIPAB, CIUIKYIOUYHCH 13
BUYHTEJIEM.

BaxnuBe Micue B opraHizamii HaBYaHHS MaTE€MaTHUKH Ma€ IIOCICTU BJOCKOHAJECHHS, Y
MOPIBHSIHHI 3 OCHOBHOIO IIIKOJIOI0, CHUCTEMH CaMOCTIHHOI poOoTH y4HiB. DOpPMYBaHHIO BIANOBITHUX
MOTHUBIB JI0 CAMOCTIHHOT pOOOTH CHpUsi€ 3aCTOCYBAaHHS 3aBJlaHb HA PUCYHKaX, KOHTPOJIbHUX 3alIUTaHb,
30KpeMa MPUKIAJAHOTO XapakTepy, IOMAIIHIX poOIT 3 JOCHIIKEHHS KOHKPETHMX KiaciB (pyHKIH,
re€OMETPUYHUX KOHCTPYKIIIH.

BaxmBum 3aco00M HaBUaHHS MOXYTh CTaTH KOHTPOJIbHI 3allUTaHHA 1 TECTOBI 3aBIaHHS, SKi
CHpsSIMOBaH1 HE Ha BIATBOPEHHS O3Ha4YeHb, (PaKTiB, GopMyI, a HA 3’ICyBaHHS €JIEMEHTIB Ta CTPYKTYpHU
O3HAYeHb MaTEMaTUYHUX O00’€KTIB; iX MICII B CHCTE€MI IHIIWX TIOHSTH; OMEpalliid, SKi MOXHA
BUKOHYBaTH 3 00’€KTOM, ioro ocobnuBocTeil Ta BiactuBocTeil. [lofiOHI KOHTPOJBbHI 3amUTaHHA
CTHUMYJTIOIOTh TIPOAYKTHBHE MHUCIICHHS YYHIB, CIIPHUAIOTH HEPOPMAITHLHOMY 3aCBOEHHIO TEOPETHUIHOTO
Mmarepiany, (QOpMYIOTh HaBHUYKHM TOpPIBHSHHSA, Kiacu(ikamii, y3arajibHEHHS, 3aCTOCYBAaHHS



MaTeMaTHYHUX MOHATH 1 00’ €KTIB.

OO0O0B’SI3KOBUM €JI€MEHTOM TEXHOJIOTi] HaBYaHHSA Ma€ OyTH MOCTiiHA AiarHOCTHKA HaBYAJbHUX
JOCATHEHb yYHIB. BUBUEHHS KOKHOI TEMH CIIiJ] TOYMHATH 3 BUKOHAHHS JIarHOCTHYHOI pOOOTH, IO JIa€
3MOTY BCTAaHOBUTH PiBEHb BOJIOJIIHHS MaTepiaioM MOIMEPEIHbOI TeMH. 3a pe3y/IbTaTaMH JiarHOCTHYHOI
pOOOTH BHSABISAIOTHCS NPOTAIMHU Y MIATOTOBLI y4Hs, HOro JOCATHEHHS, L0 JIOIOMAarae CIpsMyBaTu
3ycHJuIg HOro Ta BUKJIaZaya Ha MOJIMNIIEHHS CTaHy CIIPaB.

3HayHe MICLE Yy TEXHOJOrll HAaBYaHHsS Ma€ IOCIIaTH TEMaTHMYHUM KOHTPOJIb HaBYAIbHUX
JOCSITHEHB SK 3aci0 yNpaBiIiHHA HABYAJIBHUM IpolecoM. /o KOXKHOI TeMH cHcTeMa KOHTPOJI MOXKe
CKJIaJJaTUCA 3 TEMAaTUYHOI KOHTPOJIBHOI POOOTH, 1110, SIK IPABUIIO, BKJIFOYAE JIBI YACTUHU — TEOPETUUYHY
1 TeCTOBY.

OG0B’ A3KOBMM €JIEMEHTOM HABYAHHS MAIOTh CTAaTH iHIMBiAyajbHi 3aBJAaHHA 3 TeMM. IX BapTo
MPOIMOHYBATH HAa 3aBEPIIATHPHOMY €Talli BUBUEHHS TEMH JUIsl CAMOCTIHHOTO OMPAIIOBAHHS TICIs BCIiX
KOHTPOJIIOIOYMX 3ax0j1iB. MeTa 3aBJaHh — OXOMHTH MaTepiall TEMH B IIOMY, IPUBEPHYTH YBary J0
TOJIOBHOTO, JIaTH JOJATKOBI HPUKJIAAM 1 TMOSICHEHHS OKPEMHX CKJIAJHUX MOMEHTIB, MIJKPECIUTU
0COOMBOCTI ¥ TOHKOII, MEPEKOHATH YYHIB y MOXJIMBOCTI PO3B’s3aHHS 3a/ad OCHOBHUX THIIIB.
[HnuBiAyanbHI 3aBAAHHS IEPEBIPAIOTHCS, OLIHIOIOTHCSA BUUTENEM Ta 3aXMINAIOThCs ydHeM. Bapro
IUTaHYBAaTU BUKOHAHHS 1HJIUBIAYyaJbHUX 3aBIaHb, sKi MependavaroTb 03HAHOMIIEHHS SK 3 PO3BHUTKOM
MaTeMaTHUKHd B ICTOPUYHOMY AacmlekTi (Hampukian, 3 TeMu «CKUIBKH ICHYe TEeOMEeTpiii?»), Tak i
smictoBHHX («IlepcriekTnuBay, «MaTeMaTHKa 1 COIIOOTIs).

OnarM 3 epeKTUBHUX 3aCO0IB YIOCKOHAJIICHHS HAaBYaHHS, OCOOIMBO y CTapmIiil 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
IIUTaHb TEMH.

[Iporpama mnepenbauae Hacammepes, OBOJIOAIHHA 3arajbHO MAaTEMAaTHYHOI KYJBTYPOIO,
BUPOOJICHHS] MAaTEeMaTHUYHOTO CTHJIIO MHUCIEHHS, TOOTO BMiHHS Kjacu]ikyBaTH 00’ €KTH,
BCTaHOBJIFOBAaTH 3aKOHOMIPHOCTI, BUSIBJISITH 3B’ SI3KH MIXK PI3HUMH SBHIAMH, TIPUHAMATH PillICHHS TOMIO.

Crpykrypa HaByajabHOiI nmporpamu. [Iporpamy nomano y ¢opmi Tabmauil, 110 MICTUTH JBI
KOJIOHKU: OYiKyBaHI pe3yJbTaTH HaBUaJIbHO-TI3HABAIBHOI MISUIBHOCTI YYHIB Ta 3MICT HABYAJIHHOTO
Matepiany. OdikyBaHI pe3yJbTaTH HaBYAJIbHO-MI3HABAIbHOI JISUIBHOCTI Y4YHIB OpIEHTYIOTH Ha
pe3yabTaTH HaBUaHHS, sIKi € 00’€KTOM KOHTPOJIO I OLIHIOBaHHSA. Y 3MICTI BKa3aHO HaBYAJIbHHM
Mmarepial, sIKUil MiJyiarae BUBYEHHIO 3 METOIO JIOCSTHEHHS BIIOBITHUX PE3yJIbTaTiB.

3MiCT HaBYaHHS MaTEMAaTUKHM CTPYKTYPOBAHO 3a TEMaMHU BIAMOBIJHMX HaBYAJIbHUX KYpCIB 13
3a3HaYEHHAM I[OCIIZIOBHOCTI T€M Ta KIJIbKOCTI TOAMH Ha iX BUBYEHHA. Takuil po3moain 3MmicTy i
HaBYaJIbHOI'O Yacy € OPIEHTOBHUM. YUHTENsM 1 aBTOpaM HiAPYYHMKIB HAJA€ThCS MPABO KOPUTYBATH
MIOCJIIJIOBHICTh BUBYEHHS TEM Ta 3MIHIOBATH PO3MOALUI TOJUH HA iX BUBYEHHSI 3aJI€KHO Bl MPUHHATOT
METOAMYHOI KOHIIEMIii Ta KOHKPETHUX HaBYAJIBHUX CHTyalid. Ha mouaTky KOKHOTO KJacy BKa3aHO
3HAYHYy KUIBKICTh pPE3ePBHUX TOJWH, SIKI BUYUTENIb, HAa BIACHUA pO3CYA MOXE BHUTpavyaTH Ha
CHCTEMAaTH3allilo Ta MOBTOPEHHS MaTepialy Ha MOYaTKy Ta B KiHII POKY, 30UIbIIEHHS KUIBKOCTI TOAUH
Ha KOKHY 13 BKa3aHUX TEM, 30KpeMa JJIsl BHECEHHS 3MiH JI0 OPI€HTOBHOI'O KaJleHJapHO-TEMAaTHYHOTO
IUIaHy. 3a YMOBU BHUJIUIEHHS TOJUH BapiaTUBHOI CKJIAJOBOI HA BUBYEHHS MaTeMaTHKH JOJaTKOBUH 4ac
MIOTIOBHIOE TOJIMHU PE3EPBY.

[Iporpama MiCTUTH TeEpeNiK OUIKYBaHMX pPe3yJlbTaTiB PiBHSA MIJrOTOBKU YUYHIB 32 KOKHOIO
TeMot. BiH ciyrye 0CHOBOIO [UIS TUTaHYBaHHSI CHCTEMH TEMAaTHYHOTO KOHTPOITIO, JUIS TiarHOCTHYHOTO
KOHCTPYKTUBHOTO 3aJlaHHs IiJie BHBYCHHS TEMH Y BHIJISII CHCTEMH 3aBIaHb, MOJJIHBICTh
PO3B’sI3aHHS SKUX HAJa€ BUBUCHHS TEMHU.

[IporpaMa Hajae BUMTENIO LIMPOKI MOXKJIMBOCTI JUIsi BUKOPUCTAHHS PI3HUX 3aco0iB, (opm,
METO/iB HaBYaHHA, BUOOPY METOJUYHUX HUIAXIB 1 IPUHOMIB BUKJIAJIEHHS KOHKPETHOTO MaTepiaity.



HaBuanpHi TeMu, BU3HAYEHI MPOrpamMol0, MOXYTh BUBYATHCS YYHSMH Ha PI3HHX pPIBHIX
3aCBOEHHS TEOPETUYHOTrO Marepiany 1 (QopMyBaHHS BMiHb. 3a YMOBH HEJIOCTAaTHBOTO PIiBHS
MaTeMaTHYHOI MIATOTOBKH YYHIB KJIacy JesKi TeMU Ha YPOKaxX MOXYTh pO3TisaaTcs 0e3 T0BeACHb, Ha
MPOCTHUX 1 JOCTYMHUX MPUKIAAAX 1 HE BUHOCUTHUCS Y MOBHOMY OOCS31 JJIsl TEMATUYHOTO KOHTPOJIIO.
3arrikaBieH1 y9Hi MOXKYTb JIETaIbHIIIE OMTAHOBYBATH TaKi TEMHU CAaMOCTIMHO 3a MIAPYIYHUKOM, Ha Kypcax
3a BUOOPOM UM ITiJT Yac 1HAMBITyaJbHOT'O HABYAaHHSI B TI03ayPOYHH Yac.

Oco00MBOCTI OI[iHIOBAHHS TA BeJAeHHS KypPHAJy. Y KiHIII KOKHOI TeMH 3 ajureOpu 1 MoYaTKiB
aHaJli3y Ta 3 TeOMeTpii BUMTEIb MPOBOAUTH TEMaTHuYHE OLiHIOBaHHS. [Ipu BHcTaBiIeHHI TeMaTHYHOI
OIIIHKA BPAaXOBYIOTbCS BCI BUAM HABYAIBHOI MISUTBHOCTI, IO IMIJUISTAIXA OILIHIOBAHHIO IPOTATOM
BHUBUCHHS TEMH.

CemecTpoBe OIIHIOBAaHHS 31MCHIOETHCS HA MMIICTaBl TEMATUYHOTO OKPEMO 3 aJIreOpH 1 MOYaTKiB
aHaymizy 1 OKkpemo 3 reoMerpii. TUNOBMMH HaBYAILHUMH IJIAHAMHU 3arajibHOOCBITHIX HaBYAJIbHUX
3aknaaiB Il crymeHro mepenbaueHe oriHtoBaHHSA y4HIB 10-11-x kmaciB 3 marematuku. CemecTpoBa
OLIHKA 3 MAaTEeMaTWKH BHBOIMTHCA SK CepelHE apuPMETHUYHE CEMECTPOBHUX OLIHOK 3 JBOX
MaTeMaTUYHUX KypcCiB (airedpu 1 MoyaTKiB aHali3y Ta TeoMeTpii) Ta 3MIMCHIOEThCS OKPYIJIICHHS 0
minoro uucna. (Hanpukian, yaeHs/ydeHUIS MAa€ CEMECTPOBI OLIIHKH 8 3 anreOpH 1 MovaTKiB aHami3y i 9
3 reometrpii. Toxi cepeane 3HaueHHs cTaHoBUTHUME (8+9):2=8,5~9. Otxe, cemecTpoBa OIlIHKA 3
matemaTuku — 9). CemecTpoBa OIliHKA 3 MAaTEMaTHKU BUCTABJISIETHCS 0€3 JaTH JI0 KIIACHOTO )KYPHAITY Ha
CTOpiHKY 3 aireOpu 1 MoyaTKiB aHaii3y B CTOBMYUK 3 HagmucoMm «l cemectp. Matematukay, «lI
cemectp. Martemarnkay Ta Ha CTOPIHKY 3BeleHOro oOmiky. CemecTpoBa OIIHKA MOXKE IMiJUISTaTH
KOPUTYBAaHHIO BiAMOBiAHO 10 «IHCTpyKIii 3 BEOCHHS KJIACHOTO KypHany yduHiB 5-11(12)-x kiaciB
3arajibHOOCBITHIX HABYAJbHHUX 3aKJIafiB», 3aTBEPIUKEHOT Haka3oM MiHicTepcTBa OCBITH 1 HaykKd
VYkpainu Bix 03 uepsus 2008 poxy Ne 496. Kopuroana cemMecTpoBa OIliHKa 3 MAaTeMAaTUKU BUBOIAUTHCS
SK cepeqHe apu(pMeTHIHE CKOPUTOBAHUX CEMECTPOBHX OI[IHOK 3 TBOX MaTEMAaTUYHHUX KypCiB (anredpH i
MOYaTKIB aHalli3y Ta TEeOMEeTpii) Ta 3AIACHIOETHCS OKPYIJIEHHS A0 LIJOT0 YHWCIAa 32 HaBEJACHUM
MIPUKIAIOM. BUCTaBISIETbCS KOPUTOBaHA CEMECTPOBA OIlIHKA 3 MaTEMAaTHKH Ha CTOPIHKY 3 airedpu i
MOYaTKIB aHATI3Y.

Piyne owuiHIOBaHHS 3/IHCHIOETBCS HA OCHOBI CEMECTPOBUX a00 CKOPHTOBAaHUX CEMECTPOBHX
OLIIHOK 3 MaTeMaTHKU. PiyHa OIliHKa 3 MaTeMaTHKU BUCTABISIETHCA HA CTOPIHKY 3 anreOpH i MmovaTkiB
aHaJli3y B CTOBIYMK 3 HajamucoM «PiuynHa. Maremaruka». Ha cTopiHKy 3BeeHOro oOiKy HaBYaIbHUX
JOCATHEHb YUYHIB piyHa OIlIHKA 3 MAaTEMaTHUKU BUCTABISIETHCSA Y CTOBIMUMK «MaTeMaTHKa.



AJITEBPA T TIOYATKU AHAJI3Y 10-it knac
(54 200. I cemecmp — 16 200, 1 200 na musicoens,
Il cemecmp — 38 200, 2 200 na musicoenn, Pezeps — 7 200un)

OuikyBaHi pe3y1bTaTH HABYAJIbHO-NII3HABAJIBbHOI
AiILHOCTI YYHIB

3MicT HaBYAJILHOI0 MaTepiaaxy

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

Yyenb/yueHunus:

KOPUCTYETHCH PI3HUMH CIIOCOOaMHu 3a/1aHHs (QYHKITIH;
3HAXOAUTH 00J1aCTh BU3HAYCHHS ()YHKIIIOHAILHUX
3aJIeKHOCTEH; 3HaUeHHs (DYHKIIIH TPpH 3aJaHuX
3HAYEHHSX apryMEHTY 1 3HAU€HHS apryMEHTY, 3a SIKUX
¢dyHKIis HAOyBae 1aHOTO 3HAYCHHS,

BJIACTHBOCTI;

BCTAHOBJIKOE BIIACTUBOCTI (YHKITIH;

00YHCJII0€ TA MOPIBHIOE 3HAUCHHS BUPAa3iB, SIKI MICTATh
CTENeH1 3 pallioHATbHUMU MTOKa3HUKaMH, KOPEHI;
PO3Mi3HA€E Ta CXeMaTH4YHO 300pa:kye rpadiku
CTeNeHEeBUX (DYHKIIIN;

MOJIeJTIO€E PEeaTbHI TIPOIECH 32 IOTIOMOTOI0 CTETICHEBHX

byHKIH.

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

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

Crenenesi (hyHKIIi, iXHI BIACTUBOCTI Ta
rpadiku.

Tema 2. TPUTOHOMETPUYHI ®YHKIIII 18 ronun

Y4eHnb/y4yeHuns:

BMi€ TIEpeXOUTH BiJ pagiaHHOT MipH KyTa 10 TPaJayCHOI
W HaBITaKH;

BCTAHOBJIIOE BiIIOBITHICTD MK JIICHUMU YUCIIaMH 1
TOYKaMH Ha OJUHUYHOMY KOJIi;

po3mi3Hae i cxemaTHu4Ho Oyaye rpadiku
TPUTOHOMETPUYHUX (PYHKIIIN;

iJII0CTPY€ BIaCTHBOCTI TPUTOHOMETPUYHUX (DYHKIIIH 32
JIOTIOMOT 010 TpadikiB;

NepeTBOPIOE HECKIIAIHI TPUTOHOMETPUYHI BUPa3H;
3aCTOCOBY€ TPUTOHOMETPHUUHI (QYHKIIIT 10 OMUCY
peaJIbHUX MPOIIECIB;

PO3B’s13y€ HAUIIPOCTIIII TPUTOHOMETPUYHI PIBHSIHHS.

Cunyc, KOCUHYC, TaHT€HC, KyTa. PagianHe
BUMIPIOBaHHS KYTIB.

TpuronomeTpuyHi GYyHKIIT YUCTOBOTO
aprymeHnTy. OCHOBHI CIIBBITHOIICHHS MiX
TPUTOHOMETPUYHUMHU (QYHKILISIMUA OJTHOT'O
aprymenty. @opmyiu 3BeICHHS.
[lepioguunicts pyHkuii. Baactusocti Ta
rpadikyd TPUTOHOMETPUYHUX (DYHKITIH.
dopMynu 101aBaHHS IS
TPUTOHOMETPUYHUX (PYHKIIIH Ta HACTIIKH 3
HUX.

HaiinpocTimi TpuroHoMeTpuyHi piBHSHHS.

Tema 3. HOXITHA TA If 3BACTOCYBAHHS 14 roxun

Y4yenb/yueHuus:

PO3yMi€ 3HaUCHHSI MOHATTS MOX1AHOT JIJISl OTHCY
peasbHMX MPOLECIB, 30KpEMa MEXaHIYHOTO PYXY;
3HAXOAUTH IIBUIKICTh 3MIHU BEJTMYUHU B TOUIIl; KyTOBUA
KOE(]IIIEHT 1 KT HaXHJTy JOTUYHOI J10 rpadika ¢pyHKii B
JaHif TOYII;

audepenuiroe GyHKIii, BUKOPUCTOBYIOUHU TAOIHULIO
MOXIJTHUX 1 IpaBuJia TU(PEpPEeHIIIOBAHHS;

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

3HAXOAMTH HalOUIbIIE 1 HaliMEeHIIIe 3HaUeHHs QYHKIIIT;
PO3B’sI3y€ HECKIIaIH1 IPUKIIAH] 337249l HA 3HAXOKCHHS
HaOUIBIINX 1 HAIMEHIIINX 3HAY€Hb PeaIbHUX BEJIMYMH.

...... o .

IMoxiana ¢yHKuii, if reoMeTpUYHHMA
(h13MYHUN 3MICT.

IIpaBuna nqudepeHIiroBaHHS.

O3naka cranocti pyukiii. JloctaTHi ymoBH
3pocTaHHs U criajaHHs QyHKIII].
Excrpemymu ¢yHkii.

3acTocyBaHHS MOX1AHOT 10 JOCIHIKEHHS
¢byHK1IM Ta TOOYA0BHU iXHIX rpadikiB.
Haii0inbiue 1 HaliMeHIe 3HaueHHS QyHKIIIT
Ha IPOMIXKKY.




AJITEBPA 1 TIOYATKU AHAJII3Y 11 knac
(54 200. I cemecmp — 16 200, 1 200 na musicoens,
II cemecmp — 38 200, 2 200 na musicoenn, Pezeps — 18 2o0un)

OuikyBaHi pe3y1bTaTH HABYAJIbHO-NII3HABAJIBbHOI
AiSILHOCTI Y4YHIB

3MicT HaBYAJILHOIO0 MaTepiaaxy

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

Yyenb/yueHunus:

po3ni3Hae i 0yaye rpadiku MOKa3HUKOBOI i
norapumMidHOi QYHKITIH;

UTIOCTPYE BIIaCTUBOCTI MOKa3HUKOBOT 1
norapudMidHOi QYHKIIIH 3a JOTOMOTOI0 rpadikis;
32CTOCOBY€ TIOKa3HUKOBY Ta JorapupMiuny QpyHKIii
JI0 OTHCY peajbHUX MPOLECIB;

PO3B’sI3y€ HAUIPOCTIIIT MOKAa3HUKOBI Ta JorapudmiuHi
PIBHSIHHS 1 HEPIBHOCTI.

BnactuBocTti Ta rpadiku mokazHUKOBOT
GbyHKIII.

Jlorapudmu Ta ix BiaacTuBocTi. BmactuBocti
Ta rpadik Jorapupmiunoi GyHKII.
HaiinpocTimi moka3HUKOBI Ta Jiorapudmivai
PIBHSHHS 1 HEPIBHOCTI.

Tema 2. IHTETPAJI TA KOO 3ACTOCYBAHHS 10 rogun

Yyenb/yueHunus:

3HAXOAMTH TIEPBICHI 32 IOTIOMOTOI0 TaOIHII
NEPBICHUX Ta IX BJIACTUBOCTEN;

BH/IISIE TICPBICHY, IO 33J0BOJIBHSIE 3a/1aH1 TOYATKOBI
YMOBHY;

00YHCJII0E THTETPAJ 32 JOTIOMOTOI0 Ta0JIHIII IEPBICHUX
Ta 1X BIACTUBOCTEI;

3HAXOJAUTH TUIOIII KPHUBOJTIHIMHUX Tparerii.

[TepBicHa Ta ii BIacTUBOCTI.

Busnauenunii iHTerpai, Horo reoMeTpuIHHiA
3MiCT.

OO0uuCIeHHS IO TUIOCKUX (iryp.

Tema 3. EIEMEHTH KOMBIHATOPUKH, TEOPII HMOBIPHOCTEM I MATEMATHUYHOI

CTATUCTUKMHA 10 ronun

Y4eHnb/y4yeHuns:

po3yMie LLIO Take nepecTaHOBKM, PO3MILLLEHHS,
KOMOiHaL,il (6e3 NOBTOPEHb), KnacnuyHe
BU3HAYEHHS MOHATTS NMOBIPHOCTI, O Take
reHepasibHa CyKynHIiCTb Ta BUOIpKa, O3HaYeHHSA
cepefHbOro 3HauYeHHs, Moan Ta MefiaHu BUGIpKK
00YHCJIIOE BITHOCHY YacTOTY MOJiT; Ki/IbKICTb
nepecTtaHOBOK, pO3MilleHb, KOMOiHaL;
HMOBIPHICTb MO/11{, KOPUCTYIOUUCH ii O3HAYEHHSIM 1
KOMOIHATOPHUMH CXEMaMH;

MOSICHIOE 3MICT CEpE/IHIX OKa3HUKIB Ta
XapaKTepUCTHK BUOIPKH;

3HAXOAMTh YHMCIIOBI XapaKTEPUCTUKU BUOIPKHU TaHUX.
3aCTOCOBYE IIMOBIPHICHI XapakTepuUCTUKK
HaBKOJIMLLHIX ABUL, A1 NPUAHATTS pilleHb

EnemenTtn komGinaropuku. [lepectanoBkw,
po3MmimieHHsI, KoMOiHaIlii (0e3 IOBTOPEHB ).
Kiracuune Bu3HaueHHsT HMOBIPHOCTI
BUTIAIKOBOT MOIii.

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,
Il cemecmp — 19 200, 1 200 na musicoenn, Pezeps — 7 200un)

OuikyBaHi pe3y1bTaTH HABYAJIbHO-NII3HABAJIBbHOI
AiSILHOCTI Y4YHIB

3MicT HaBYAJILHOIO0 MaTepiaaxy

Tema 1. HAPAJIEJIBHICTD ITPAMUX I IIVIOIUWH Y ITPOCTOPI 17 roaun

Yyenb/yueHunus:

HA3MBA€ OCHOBHI MOHATTS CTEPEOMETPIi;

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

(dopmyJiro€ akcioMu cTepeoMeTpii Ta HaCTIIKH 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 ITOIIKH, TUIOIIUH Y
MPOCTOPI 32 KUTBKICTIO 1X CIUIBHUX TOYOK;
BCTAHOBJIIOE MTAPANICIbHICTD MPSMUX, MIPSIMOT Ta
TUTOIMHY, JIBOX TIJIOUIHH;

3’SICOBYE, YU € JIBI IPSAMI MUMOO1KHUMH;

300paxkae Girypu y npocTopi;

3aCTOCOBY€E BIHOUICHHS MapaJIeIbHOCTI M1k MPIMUMU
1 TUTOIIIMHAMY Y TIPOCTOP1 0 OMHUCY BiAHOIIEHb MK
00’ €KTaMU HAaBKOJIUIITHLOTO CBITY.

OCHOBHI MTOHSATTS, aKCIOMH CTEPEOMETPIi Ta
HANMPOCTIII HACTIIKY 3 HUX.

B3aeMHe po3MmileHHs MPSIMHUX Y TIPOCTOPI.
[TapanenbHe MPOEKTYBaHHS 1 HOTO
BJIACTUBOCTI. 300paskeHHs Qiryp y
crepeomerpii. [lapanenbHicTh mpsmoi Ta
iomuHy. [lapanenbHIiCTh TUIOMKH.

Tema 2. HEPHEHAUKYJIAPHICTD NPAMMUX I IVIOINUH Y TPOCTOPI 17 ronun

Y4eHnb/y4yeHuns:

BCTAHOBJIIOE TA OOIPYHTOBYE MEPIICHANKYISAPHICTD
OpSAMUX, IPSAMO]I Ta IUIOLIMHHM, ABOX IJIOIIMH;
(opMmy.110€ 03HAYCHHS KyTa MK IPSIMUMH, TIPSIMOIO
Ta IJIOLUIMHOIO, IJIOUIMHAMU; TEOpEeMY PO TPH
NepIEHINKYIISPH;

3aCTOCOBY€ BIIHOIIEHHS MIX NMPSIMUMH 1 TUIOIIMHAMUA
y POCTOPI, BIJICTaH1 1 KyTH y IPOCTOP1 JO OMUCY
00’€KTIB HAaBKOJIMIIHBOTO CBITY;

PO3B’AI3y€ 3a7a4l Ha 3HAXOKEHHS BIJICTAHEH Ta KYTIB
B IIPOCTOPI, 30KpeMa MPaKTHYHOTO MICTY.

[leprieHAUKYIAPHICTD TPAMUX.
[eprieHAUKYIAPHICTD TPAMO] 1 TUIOMIMHHY.
Teopema npo Tpu nepueHIUKYIAPH.
[eprieHAUKYIAPHICTD TUIOIIKH.
JIBorpaHHuii KyT.

BumMiproBaHHs BiJiIcTaHEH y IPOCTOPi: Bix
TOYKH /10 TJIOUIMHH, Bl IPSAMOi 10
IJIOIIUHUA, MK TIJIOIMHAMU. BumiproBaHHs
KYTIiB y IPOCTOP1: MIXK MPAMUMH, MK
MPSIMOIO 1 IJIOIUHO0, MIXK TUIOIIIMHAMH.

Tema 3. KOOPIUHATH I BEKTOPH 10 rogun

Y4yenb/yueHuus:

KOPHUCTYETHCH aHAJIOTIEI0 MK BEKTOpaMH 1
KOOp/IMHATaMU Ha IUIOIIMHI i y TpOCcTOpi;
YCBiIOMJIIO€ BaXKJIMBICTh BEKTOPHO-KOOPMHATHOTO
METOAY B MaTe€MaTHlLli;

BUKOHYE ollepallii Ha/l BEKTOPAMH;

3aCTOCOBY€ BEKTOPHU Il MOJIEIIOBAHHS 1 00UMCIICHHS
FeOMETPUYHUX 1 (PI3UYHUX BEJINYUH;

3HAXOAMThb BiJICTaHb MIX JIBOMa TOYKAaMH, KOOPAUHATH
CepeMHM Bipi3Ka, KOOPAUMHATH TOYOK CUMETPHUIHUX
BIJTHOCHO TIOYATKY KOOPJMHAT Ta KOOPAUHATHUX
TUTONIVH;

BHUKOPHCTOBY€ KOOPJIUHATH Y TIPOCTOPI AT
BHMIPIOBAHHS B1JICTaHEH, KYTIB;

[IpssMOKYTHI KOOpJMHATH B IIPOCTOPI.
Koopaunatu cepenunu Binpizka. Bigcranb
MiX JIBOMa TOYKaMH.

Bekropu y mpocropi. Onepaiiii Haj
BekTopaMu. PopmMymH sl O0UHCIECHHS
JOBKWHU BEKTOPA, KyTa Mi’K BEKTOPAMH,
BiJICTaH1 Mk BOMa Toukamu. CuMeTpis
BIJIHOCHO TIOYATKy 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

Yyenb/yueHunus:

PO3Mi3HA€ OCHOBHI BUI MHOTOTPAaHHUKIB Ta iX
CIIEMEHTH;

300paKy€ OCHOBHI BUJM MHOTOTPAaHHUKIB Ta iX
CIIEMEHTH;

Mae ysBJIEHHS TIPO Mepepi3u MHOTOTPaHHUKA
IUTOLIHOIO;

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

3anucye Gpopmynu 1751 06UMCIEeHHS Mol 619HOT Ta
HIOBHOI TOBEPXOHb MIPU3MHU Ta MipaMian

00YHUCJII0€ BETUYNHA OCHOBHHX €JICMEHTIB
MHOTOTPaHHHKIB;

3aCTOCOBY€ BUBYCHI ()OPMYIIH 1 BIIACTHBOCTI /10
pO3B’sI3yBaHHsI 33124, 30KpeMa NPUKJIIaJHOTO 3MICTY.

MHororpanauk Ta ioro 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 OBEPTAHHSI 12 roqun

Y4eHnb/y4yeHuns:

004YMCIII0€ BETMUYNHN OCHOBHUX €JIEMEHTIB TLJI
obepTaHHS;

3aCTOCOBYE BIIACTHBOCTI TiJ1 0OOEpTaHHS 710
PO3B’sI3yBaHHSI 3a]1a4;

po3mi3Hae BUIM TiJ1 00EPTaHHS, IXHI CJICMCHTH;
MHOTOTPaHHHKH 1 TiJIa 00epTaHHs y iX KOMOIHAIIAX B
00’€KTaxX HaBKOJHIIIHHOTO CBITY.

Huninap, konyc, ix enementu. [lepepizu
IWUTIHAPA 1 KOHYCa: OCBOBI Mepepi3u
HWITIHIPA 1 KOHYyCa; epepi3u MUIiHApa 1
KOHYCa IJIONIMHAMHY, MapajeIbHIMH OCHOBI.
Kymns i chepa. [lepepi3 Kyl IIIOMIMHOIO.

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

Ydenn/yueHuusi:

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

Mae ysiBJIeHHs 1po 00’ eM Tija Ta HOro OCHOBHI
BJIACTUBOCTI;

PO3B’s13y€ 3a7a4i Ha O0YKCIEHHS 00’ €MIB 1 ILJIOIIT
MTOBEPXOHb TEOMETPHYHUX TiJI, 30KpeMa MPUKIIATHOTO
3MICTY.

[TonsTTs po 06’em tita. OCHOBHI
BJIacTUBOCTI 00’ eMiB. O0’eMU PU3MH,
napaJiesnernine/ia, mpamiau, MUIHIpa,
KOHYyca, KyJIi.

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




