HABYAJIBHA ITPOT'PAMA
3 MATEMATHUKU
(AJITEBPA 1 TIOYATKHM AHAJII3Y TA TEOMETPIA)
s yaniB 10-11 kmaciB3araibHOOCBITHIX HaBYAIBHHX 3aKIIAIIB
PiBens ctanmapty

[TOACHIOBAJIBHA 3AIIMCKA

Mema 6a3060i 3azanvHoi cepedHbOi ocgimu: PO3BUTOK OCOOUCTOCTI, sfKa TMOEAHYE B COO1
TBOPYMI TOTEHIIa]d O HAaBYaHHS, 1HIIIATUBHICTH O CAMOPO3BUTKY Ta CaMOHABYaHHS B CyYacCHHMX
yMOBaX, 34aTHOCTI iIeHTH(]IKyBaTH cebe sSK BaXJIMBY 1 BIINOBINANBbHY CKJIaJOBY YKpaiHCHKOTO
CYCHUIbCTBA, SKa TOTOBA 3MIHIOBATH 1 BIJICTOIOBATH HAIllOHAJBHI I[IHHOCTI YKPaiHCBKOTO Hapomy.
BaxJMBUM YMHHUKOM PO3BHUTKY Takoi 0coOMCTOCTI € (opMyBaHHS B Y4YHIB yMiHb 3aCTOCOBYBaTH
HaOyTi 3HAHHA Yy pEAIbHUX JKUTTEBUX CHUTYaIlisAX, MiJ Yac pO3B'S3aHHS MPAKTUYHHX 3aBIaHb Ta
3IaTHOCTI BU3HAYATH 1 OOIPYHTOBYBATH BJIACHY JKUTTEBY MO3HUIIIIO.

[TpoBigHUM 3aco00M peartizallii BKa3aHOi METH € 3alpOBaHKCHHS KOMIIETEHTHICHOTO ITIXOMY
y HaBYAJIbHO-BUXOBHUU MpOIEC 3arajlbHOOCBITHBOI IIKOJIM HUIAXOM (OpPMYyBaHHS MNPEAMETHUX 1
KJIIFOYOBUX KOMIIETEHTHOCTEM.

B ocHoBy moOynoBu 3MicTy Ta oprasizamii Mporecy HaBUYaHHS MaTE€MaTHKH IOKJIAaJeHO
KOMnemeHmHicHUull nioxio, BIANOBIAHO 1O SIKOTO KIHIIEBUM pE3yJIbTaTOM HaBYaHHS IpeAMeTa €
chopMOBaHi MEBHI KOMIIETEHTHOCTI, SKi COPUATUMYTh 3JaTHOCTI y4YHsI 3aCTOCOBYBAaTH CBOI1 3HAHHS B
peaTbHUX KUTTEBUX CUTYallisIX, HECTH BiIOBITAIBHICTD 32 CBOI Aii, OpaTh MOBHOIIHHY Y4acTh B JKUTTI
CyCIIBbCTBA.

JIist ycmimHOi y4yacTi B CYY4acHOMY CYCHIJIBHOMY JKHTTI OCOOMCTICTh TIOBHHHA BOJIOJITH
MEeBHUMHU NpUIiOMaMU MaTeMaTUYHOI JiSIbHOCTI Ta HAaBHYKAMM iX 3aCTOCYBaHb IO PO3B’SI3yBaHHS
MPaKTUYHUX 3anad. [leBHOT MaTeMaTHYHOI MiJrOTOBKM 1 TOTOBHOCTI I 3aCTOCOBYBAaTHM BHMArae i
BHUBUEHHS 0araTh0X HAaBYAIBHUX MPEIMETIB 3araliIbHOOCBITHBOI IIKOJM. 3HaYHI BUMOTH J0 BOJIOAIHHS
MaTEeMaTHKOI0 y PpO3B’sI3yBaHHI NPAKTHYHUX 3a/ad CTABIATh CYYacCHUH PHHOK IIpalli, OTpUMaHHSI
AKICHOT MpodeciifHOT OCBITH, MPOAOBKEHHS OCBITH HAa HACTYIHUX eTamax. ToMy OJHHM i3 TOJOBHUX
3aBlaHb IIbOTO KypCcy € 3a0e3Ne4yeHHs YMOB [Jsi JOCSITHEHHS KOXXHHUM YYHEM MpPaKTHYHOT
KOMITETEHTHOCTI.

Ilpakmuuna komnemenmmuicmsp niependayvae, 1110 BUMYCKHUK 3aralbHOOCBITHHOI'O HABYAJILHOTO
3aKiany:

«BMi€ OyayBaTH 1 JOCHIIKYBaTH HAWMPOCTINII MaTEeMaTH4YHI MOJETi peaJbHUX OO0 EKTIB,
MPOLIECIB 1 SIBUII, 3a/1a4, MOB’SI3aHUX 13 HUMH, 32 JOTIOMOTOI MAaTeMaTHYHHX 00’ €KTiB, BiIMOBIIHUX
MaTeMaTHYHUX 33/1a4;

« BMi€ OBOJIOJIIBAaTH HEOOXIJHOIO ONEPaTHUBHOIO iH(OpMAIi€l0 Ui PO3YMIHHS MOCTAHOBKH
MaTeMaTH4HOi 3adaui, ii xapakTepy # O0COOIMBOCTEH; yTOYHIOBATH BHUXIOHI IaHi, METy 3ajadi,
3HaXOJUTH HEOOXIMHY MOAATKOBY 1H(OpMaIliio, 3acO0M pO3B’sI3yBaHHA 3aj7adi; rnepedopmMybOBYBaTH
3a/lauy; pO3WICHOBYBAaTH 3ajiaul Ha CKJIAJOBl, BCTAHOBIIOBATH 3B S3KM MIXK HUMH, CKJIaJaTH IJIaH
pO3B’s3aHHS 3a/ayi; BUOMpATH 3aco0M pO3B’SA3aHHSA 3a/ayi, iX TOPIBHIOBAaTH 1 3aCTOCOBYBATH
ONTUMAaNIbHI; TIEPEBIPATH TMPABWIBHICTh PO3B’SI3aHHS 3aJladi; aHai3yBaTH Ta I1HTEPIPETYyBaTH
OTpUMaHUIl pe3ynbTaT, OLIHIOBATH HOr0 MPHUIATHICTH 13 PI3HUX MO3MIIN; y3aralbHIOBATH 3ajady,
BCEOIYHO 11 pOo3rIIAAaTh; MPUHMAaTH PILICHHS 33 pe3yJIbTaTaMU PO3B’sI3aHHS 3a/1a4i;

* BOJIOJII€ TEXHIKOIO OOYHCIIEeHb, pPalliOHAIBHO TOEIHYIOUM YCHI, NMHUCHMOBI, 1HCTPYMEHTAJIbHI
00YHCIIeHHS, 30KpeMa HaOJIMKEeHI;

« BMIE TIPOGKTYBaTH 1 3IIHCHIOBATH aNTOPUTMIYHY Ta €BPUCTUYHY MdISUTBHICTH Ha



MaTeMaTHYHOMY MaTepiai;

« BMi€ mpaifoBaT 3 GopmyiaamMu (pO3yMIiTH 3MICTOBE 3HAUEHHS KOXKHOTO eJeMEHTa (OopMyIIH,
3HAXOJUTH X YHUCIIOBI 3HAYCHHS TPHU 3aJaHUX 3HAYCHHSX 3MIHHHUX, BHpPAXaTH OJHY 3MIHHY Yepes
1HIII1);

«BMi€ uuTaTh 1 OyayBatu Tpadikd (YHKIIIOHATBHUX 3aJKHOCTEH, JOCHIIKYBaTH iX
BJIACTHUBOCTI;

- BMi€ KJacH(IKyBaTH 1 KOHCTPYIOBATH TE€OMETPHYHI (irypd Ha IUIOMMHI W y MPOCTOPI,
BCTAHOBJIIOBATH 1X BIACTHBOCTI, 300pakaTu IPOCTOPOBI GirypH Ta iX eIE€MEHTH, BHUKOHYBATH MOOY10BH
Ha 300paKCHHSIX;

*+ BMi€ BUMIpIOBaTH T'€OMETPUYHI BETMYMHHU HA TUIOIIMHI i y MpOCTOpi, SIKI XapaKTepU3YIOTh
PO3MILIEHHST T€OMETPUYHUX (iryp (BiACTaHi, KyTH), 3HaXOIUTH KUIBKICHI XapaKTEpPUCTHKH (iryp
(ot Ta 00’ eMn);

+ BMI€ OILIIHIOBATH LIAHCH HACTAHHS TUX YM 1HIINUX MOIIN.

[IpakTHYHa KOMIMETEHTHICTh € BAXKJIMBUM IIOKa3HHUKOM SKOCTI MaTeMaTHYHOI OCBITH,
MPUPOTHUYOI MIATOTOBKKM MOJIOAI. BoHa meBHOro Mipow CBIAYHUTH MPO TOTOBHICTH MOJIOALI [0
MOBCAKACHHOTO JKUTTS, JI0 HAWBAXKJIWBIMIUX BHJIB CYCHUIBHOI [ISJIBHOCTI, JO OBOJIOJIHHS
po¢eCiiHOI0 OCBITOIO.

@dopMyBaHHS HAaBUYOK 3aCTOCYBAaHHS MaTEMaTHKU € OJHIEI0 13 TOJIOBHUX I[Ied HaBUaHHS
MaTeMaTHKu. PagukanbHuM 3acoboM peamizaiii MPUKIaTHOI CHPSMOBAHOCTI INKUIBHOTO KypCy
MaTEMATHKH € IMHAPOKE CUCTEMATUYHE 3aCTOCYBAHHS METOJy MAaTEMAaTHYHOTO MOJIETIOBAHHS TPOTITOM
ychoro Kypcey. Lle crocyeThcsi BBENEHHS TOHSTh, BHSIBICHHS 3B’S3KIB MK HHMH, XapakTepy
UTIOCTpaIliid, CHCTEMH BIIPaB 1, HAPEINTI, CHCTEMH KOHTPOJIO. [HaKIIe Kaxydu, MaTeMaTUKH Tpeba Tak
HaBYaTH, 00 Y4HI BMIJU 1i 3aCTOCOBYBAaTH. 3a0e3MeUeHHs MPHUKIAIHOI CIIPSIMOBAHOCTI BUKJIAIaHHS
MaTeMaTUKu crpusie GOpMYyBaHHIO CTIMKMX MOTHBIB JI0 HaBYaHHS B3araji 1 0 HaBYaHHS MaTEeMaTHUKH
30Kpema.

Peasnizanis mpakTUYHOI CIPSIMOBAHOCTI B MPOLIECi HABYAHHS MAaTEMAaTUKU O3HAYAE:

1) CTBOPEHHS 3aracy MaTeMaTHYHUX MOJENEH, sIKi OMHCYIOTh pealbHi SBHUINA 1 MPOIECH,
MAalOTh 3araIbHOKYJIBTYPHY 3HAYYIIICTh, & TAKOK BUBYAIOTHCS Y CYMIKHHUX MTPEIMETaX;

2) dbopMyBaHHST B Y4YHIB 3HaHb Ta BMiHb, SIKI HEOOXITHI AN JOCHIIKEHHS IIHX
MaTeMaTHYHUX MOJEJIEH;

3) HaBYaHHsS Y4YHIB TOOYJOBI 1 JOCTIHDKCHHIO HAWIMPOCTIIIMX MaTEMaTHUYHUX MOJeei
peanbHUX SIBUII 1 IPOIIECIB.

[IpakTHuHa CHpPSAMOBAHICTP MAaTEMaTUYHOI OCBITM CYTTEBO  IIJIBUIYETHCS  3aBISKU
BIPOBAKEHHIO 1HPOPMAIIHHO-KOMYHIKAI[IHHUX 3aC001B y HABUaHHS MaTEeMaTHKH.

OnHuM 13 HaWBaXUIMBIMIMX 3ac00iB 3a0e3Me4YeHHsT NPAKTUYHOI CIPSIMOBAHOCTI HAaBYAHHS
MaTEMaTHKU € BCTAHOBJICHHS MIKIPEIMETHHUX 3B’SA3KIB MATEMATHKH 3 1HIIUMHU NPEIMETaMH, y MEPIIy
gepry 3 npupogHuauMu. OcoOIHMBOi yBaru 3aciiyroBye€ BCTaHOBJICHHS, 3B’SI3KiB MK MaTeMaTHKOIO Ta
1HpOPMATHUKOI0O — JIBOMA OCBITHIMH Taly3sMH, SIKi € BU3HAYAIBHUMH Y MiATOTOBLI OCOOMCTOCTI A0
KUTTS Y MIOCTIHAYCTpiaJIbHOMY, 1H(pOopMaliitHoMy cycnibeTBi. [lnpoke 3actocyBanHs iH(MOpMaIliiHO-
KOMYHIKAI[IHHUX 3aco0iB y HaBYaHHI MaTEMaTHKH JOIUIbHE JUIsI TPOBEICHHS MaTeMaTUIHUX
eKCIIEPUMEHTIB, IPAKTUYHUX 3aHATh, 1HPOPMAIIMHOTO 3a0e3MeUeHHs, BI3yaJIbHOTO 1HTEPIPETYBaHHS
MaTeMaTUYHO1 AISUTbHOCTI, POBEJACHHS JTOCIIKEHb.

Kpim TOro, HaB4aHHS MaTeMaTHKH Ma€ 3pOOWTH NMEBHUN BHECOK Y (POPMYBAHHS KIIIOUOBHX
KOMIIETEHTHOCTEM.

Kitrouosi komnerentaocti | KomnonenTu




CrinkyBaHHSL Jep>KaBHOIO
(i pigHOIO Yy  pasi
BIJIMIHHOCT1) MOBaMH

Yminna: craBuTH 3anuTaHHS 1 pPO3MI3HABAaTH MPOOIIEMY;
MipKyBaTH, pOOMTH BHCHOBKHM Ha OCHOBI iH(opmariii, mogaHoi B
pizHux hopmax (y Tabnuusx, giarpaMax, Ha rpadikax); po3yMiTH,
MOSICHIOBATH 1 NEPETBOPIOBATH TEKCTH MaTeMaTHYHUX 3a1ad
(YCHO 1 MMCBMOBO), TPaMOTHO BHCJIOBIIIOBATHCS PiHOI0 MOBOIO;
JIOPEYHO Ta KOPEKTHO BKMBAaTH B MOBJICHHI MaTeMaTH4HY
TEPMIHOJIOTI0, YITKO, JIAKOHIYHO Ta 3pO3yMiUI0 (HOpMYJTIOBaTH
IYMKY, apryMEHTYBaTH, IOBOJAWUTH IIPaBHJIbHICTH TBEPKCHB;
IIOTIOBHIOBATH CB1 CIIOBHMKOBUH 3amac.

Cmaenenna: pO3yMiHHS BaXKJIMBOCTI YITKUX Ta JIAKOHIYHUX
(bopMyTIOBaHb.
Haguanvui pecypcu:

BJIACTUBOCTEH, JIOBEJICHHS TEOPEM, PO3B’sI3yBaHH3a1a4.

O3HAYCHHS TOHATH, (POPMYIIIOBAHHS

CrinKyBaHHSI 1HO3€MHUMHU
MOBaMH.

Yminna: cninkyBatucsi 1HO3€MHOIO MOBOIO 3 BHUKOPHUCTaHHSIM
YUCJTIBHUKIB, MATEMAaTUYHUX TOHATH 1 HAWYy)KUBaHIIIINX TEPMIHIB,;
3anmuTaHHs, (OPMYIIOBATH MPOOIIEMY;
MaTeMaTUYHUNA TEepMiH YW OyKBEHE TIO3HAYCHHS 3
MOXO/DKEHHSIM 3 1HO3EeMHOI MOBH, NMPAaBHJILHO BUKOPHUCTOBYBATH

CTaBUTH 31CTaBIISITH

Horo

MaTeMaTH4YH1 TEPMIHH B TOBCAKICHHOMY XKHTTI.
Cmaenennsa: YCBIIOMIICHHS Ba)XKJIMBOCTI BHUBUYEHHS 1HO3EMHHUX
MOB ISl PO3YMiHHS MaTeMaTHYHUX TEPMIHIB Ta IO3HAYEHb,
nouryky iHgopmariii B iHIIOMOBHUX JKEperax.

pecypcu:
BUKOPHUCTAHHSAM CTaTUCTUYHUX JAHUX, MAaTEMAaTUYHUX TEPMIHIB.

Haeuanoni TEKCTH 1HO3EMHOIO MOBOIO 3

MaremaTtuyHa
KOMIIETEHTHICTb.

Yminna: onepyBatu 4uuciaoBorw iH(OpMaIi€r0, TEOMETPUIHUMHU
00’ekTaMM Ha TUIONIMHI Ta B TPOCTOPI;
BIIHOIICHHS MDK peaJlbHUMHU
TIACHOCTI (MPUPOJHUMH, KYIBTYPHUMH, TEXHIYHHUMH TOIIO);

BCTAHOBJIIOBATH
00’€KTaMu  HaBKOJIMIIHBOT
PO3B’A3yBaTH 3ajayi, 30KpeMa MPaKTUYHOTO 3MICTy; OyayBaTu i
JOCIIJDKYBAaTH HAWIpPOCTIIII MaTeMaTH4HI MOJENI peabHUX
00'eKTiB, TpOIECIB 1 SBUII, IHTEPHpPETYBAaTH Ta OILIHIOBATH
pe3yabTaTd; MPOTHO3YBaTH B KOHTEKCTI HABYAIBHHUX Ta
NPaKTHYHHUX 3a/1a4; BUKOPHCTOBYBATH MAaTEeMaTHYHI METOIH Y
KHUTTEBUX CUTYaIlisiX.

Cmagnenna: yCBIIOMIICHHS TSt

MOBHOIIIHHOTO JKUTTS B CY4YaCHOMY CYCHIUIbCTBI, PO3BUTKY

3HA4YCHHA MaTeéMaTHKHU

TEXHOJIOTIYHOTO, EKOHOMIYHOTO 1 OOOpPOHHOIO TMOTEHIATY
JepKaBH, YCIIITHOTO BUBUEHHS 1HIIMX JUCIUTLTIH.
Haesuanwni pecypcu:

30KpeMa TaKuX, 1110 MOJICIIOIOTh PeajibHi JKUTTEBI CUTYaLli.

pOSB'HBYBaHH}I MaTEMaTHYHHUX 3aJa4,

OCHOBHI KOMIIETEHTHOCTI
y NPUPOJHUYMX HayKax 1

TEXHOJIOTIAX.

Yminna: posnizHaBatu npobaemMu, 10 BUHUKAIOTHh y JOBKULII 1
SAKi MOXKHa pO3B’s3aTH 3aco0aMHM MaTeMaTHKH; OyayBaTH Ta
Mozenl

JOCITIJDKYBATH ~ MaTeMaTH4HI MPUPOTHUX  SIBUII 1




IPOIIECIB.

Cmaenenna: yCBIIOMIICHHS BaXKJIIMBOCTI MAaTEMaTUKH  SK
yHIBEpCaJIbHOI MOBH HAyKH, TEXHIKU Ta TEXHOJOTIH.

Haguanvni pecypcu: cxnaganHs rpadikiB Ta jgiarpam, ski
UTIOCTPYIOTh  (DYHKITIOHANBHI 3aJIe)KHOCTI PE3yJIbTaTiB BIUIUBY
JIOJICHKOT TIsUTBHOCTI Ha TIPUPOSTY.

[adopmamiitno-mdpoBa
KOMIIETEHTHICTh

Yminna: crpykrypyBatu faHi; qisiTH 32 alTOPUTMOM Ta CKJIaaTH
QITOPUTMH; BHU3HAYaTH JOCTATHICTh IAHUX JUISI PO3B’S3aHHS
3a/1a4ui; BHUKOPHCTOBYBATH Pi3HI 3HAKOBI CHCTEMH; 3HAXOIUTH
iHpopMaliro Ta OIliHIOBaTH i JOCTOBIPHICTH; JTOBOIAUTH
ICTUHHICTH TBEPIPKEHb.

Cmaenenna: KpUTHYHE OCMUCIEHHs iH(popMarii Ta prepen ii
oTpuMaHHs; ycBimomsieHHs BaxkimBocTi IKT s edexTuBHOTO
pO3B’sI3yBaHHSI MAaTeMAaTUYHUX 3a]1a4.

Haeguanwvni pecypcu: Bizyainizauis JaHuX; Mo0ynoBa rpadikis ta
niarpaM, 300pak€Hb CTEPEOMETPUYHUX (iryp 3a JOMOMOTOIO
porpamMHuXx 3aco0iB.

VYMiHHS BYNATHUCH
BITPOJIOBK JKUTTS

Yminna: BusHayat MeTy HaBYaIBHOI MISIIBHOCTI, BigOWpatu u
3aCTOCOBYBAaTH IOTPIOHI 3HAHHS Ta CIMOCOOM MISITBHOCTI JIJIst
JOCSITHEHHS I1i€] METH; OpraHi3oBYBaTH Ta IUIAHYBaTH CBOIO
HaBUaJIbHY  JISUIBHICTB;,  MOJICTIOBAaTH  BJIACHY  OCBITHIO
TPA€EKTOPiIO, aHaNi3yBaTH, KOHTPOJIOBAaTH, KOPHUT'YBaTH Ta
OI[IHIOBATH PE3yJAbTaTH CBOE1 HABYAIBHOI MiSUTBHOCTI; JOBOIUTH
NPaBUIIBHICTH BJIACHOT'O CYJKEHHS abo BHU3HABaTH
IIOMHJIKOBICTb.

Cmaenenna: YyCBIIOMJICHHS BJIAaCHUX OCBITHIX TOTped Ta
IIIHHOCTI HOBUX 3HAHb 1 BMiHb; 3allIKaBJICHICTh y MI3HAHHI CBITY;
PO3yMIHHSI BAXKJIMBOCT1 BUUTHUCS BITPOJIOBK KUTTSI; IIPATHEHHS JI0
BJIOCKOHAJICHHS PE3YJIbTATIB CBOET MISITBHOCTI.

Haeuanvni  pecypcu: MOJIGNIOBAaHHS  BIACHOI  OCBITHBOT
TpPaekTOpii; CTaTUCTHMYHA iHQOpMaLif; ICTOPUYHI  3ajadi;
3aB/IaHHS KMOBIPHICHOTO 3MICTY.

[HiiaTuBHICTE i
1 IPUEMITHBICTD

Yminna: renepyBatu HOBI 111€1, BUPIIIYBaTH >KUTTEB] MPOOIEMH,
aHaJli3yBaTH, MPOrHO3YBATH, YXBAIIOBATH ONTHMAJbHI PIillICHHS;
BUKOPUCTOBYBAaTH KpHUTEPil palliOHANBbHOCTI, MPAKTHYHOCTI,
e(EeKTUBHOCTI Ta TOYHOCTI, 3 METOI BHOOpPY HANKpaIoro
pILlIEHHS; apryMEHTYBaTH Ta 3aXWIATH CBOKO  ITO3MILIIO,
JTUCKYTYBaTH; BHUKOPUCTOBYBAaTH PIi3HI CTparTerii, IIyKarodu
OINITUMAJIBHUX CIIOCO0IB PO3B’A3aHHS KUTTEBOTO 3aBJaHHS.
Cmaenenna: HIIATUBHICTh, BiANOBIJAIBHICT, YIEBHEHICTH Y
co0i; TEepeKOHAHICTh, IO YCHIX KOMaHAM — 1€ ¥ OCOOMCTHIA
yCIIiX; TMO3UTHBHE OLIHIOBAHHS Ta MIATPUMKA KOHCTPYKTHBHHX
11eM 1HIINX.

Haeuanvni  pecypcu: 3amadi  TIANPUEMHUIIBKOTO  3MICTY




(omTuMmizaniiHi 3a1a4i).

ComianbHa Ta | YMinna: BUCIIOBIIOBATH BJIACHY AYMKY, CIyXaTH 1 4yTH 1HIIHX,
rpoMajisiHCbKa OLIIHIOBATH apTyMEHTH Ta 3MIHIOBAaTH JyMKY Ha OCHOBI JIOKa3iB;
KOMIIETEHTHOCTI apryMEHTYBaTH Ta BIiJICTOIOBATH CBOIO TO3HUIIIIO; YXBaJIOBATH

apryMEHTOBaHI pillIeHHS B JKUTTEBUX CHUTYAIlisX; CIIBIPALIOBATH
B KOMaH/(i, BUJUISATH Ta BUKOHYBATH BJIACHY POJIb B KOMaHJHIH
po0oTi; aHami3yBaTH BJIIACHY €KOHOMIYHY CHUTYAaIlil0, POJIWHHUNA
OrO/IKeT, KOPUCTYIOUYHCH MaTeMaTHIHUMHU METOaMU;
OpPIEHTYBAaTHUCS B IIMPOKOMY KOJII TIOCIYT 1 TOBapiB Ha OCHOBI
YITKUX KpUTEpiiB, POOUTH CIOXHBYMI BHUOIP, CIHUPAIOUYHUCH,
30KpeMa, 1 Ha MaTeMaTUYHI JaHi.

Cmaenenna: OmaUIMBICTh 1 TIOMIPKOBaHICTh; PiBHE CTABIICHHS
0 IHIIMX HE3aJIEKHO BiJl CTaTKIB, COLIAJIBHOIO MOXOKCHHS;
BIJIMOBIJAIBHICTh 3a CHUIBHY CIpaBy; HaJAIITOBAHICTh Ha
JOTiuHEe OOTPYHTYBaHHS MO3UIII1 6€3 MepeayacHoro mepexony A0
BHCHOBKIB; TIOBara J0 MpaB JIIOJWHHU, aKTHBHA TO3WIIiS MIOAO
00pOTHOM 13 JUCKPUMIHAIIIEIO.

Haeuanwhi pecypcu: 3aiadi CoOIiaJbHOTO 3MICTY.

O0i3HaHICTh Ta | Yminna: 3011icHIOBATH HEOOXITHI PO3PAXyHKH JIJIsi BCTAHOBJICHHS
caMOBUpakeHHs1 y cdepi | mpomopiiii, BIATBOPEHHS TEPCIEKTUBH, CTBOPEHHS 00’ €MHO-
KYJIbTypH MPOCTOPOBUX KOMIIO3UIIIN; YHAOUHIOBATH MaTeMaTHYHI MO,

300paxatu Qirypu, rpadiku, pucyHKH, CXEMH, JiarpamMu.
Cmaenenna: YCBIIOMJICHHS B3a€MO3B’SI3Ky MAaTEMaTUKU Ta
KyJbTYpH Ha MPUKIANAX 3 apXiTeKTypH, >KUBOIHUCY, MY3UKH Ta
1H.;  PO3YMIHHS  BaXJIMBOCTI  BHECKY  MaTeMaTHKIB Yy
3arajbHOCBITOBY KYJIBTYDY.

Haeuanvni pecypcu: MateMaTH4HI MOJENI B PI3HUX BHUIAX
MHCTEITBA.

Exonoriuna rpaMoOTHICTb 1| YmMinua: aHamizyBaTh 1 KPUTHYHO OIIHIOBAaTH COIlIJbHO-
3I0POBE JKUTTS. €KOHOMIYHI TIO/Ail B JepXaBi HAa OCHOBI CTAaTHCTUYHHUX JaHUX;
BpPaxOBYBaTH IMPaBOBI, €THYHI, €KOJOTIYHI 1 COIliallbH1 HACIIIIKH
pillieHb; po3Mi3HaBaTH, K IHTEpIpeTalii pe3yabTaTiB BUPILICHHS
po6IeM MOXXYTh OYTH BUKOPHCTaHI1 JUIsl MaHITy TIOBAaHHS.
Cmaenenna:yCBiIOMIIGHHS B3a€EMO3B’SI3Ky ~MaTeMaTHKU — Ta
€KOJIOT11 Ha OCHOBI CTAaTUCTHYHUX JAHHX; OLIaJIHE Ta OepeKITUBE
BIJIHOIICHHSI /10 TPUPOJHHUX PECYpCiB, YHUCTOTH JOBKULIA Ta
JTOTPUMAHHS CaHITAPHUX HOPM MOOYTY; PO3IJIsi MOPIBHSUIBHOI
XapaKTePUCTUKH II0JAO0 BUOOPY 3I0POBOTO CIIOCOOY IKHUTTS;
BJIaCHA JyMKa Ta IO3HUIIisl 10 3JI0BXHBAHb AJIKOTOJO, HIKOTHHY
TOLIO.

Haeuanwni pecypcu: HaBYajdbHI TMPOEKTH, 3a7adl COIlaTbHO-
€KOHOMIYHOT0, EKOJIOTIYHOTO 3MICTy; 3ajadi, sKi CHpPUSIOTh
YCBIIOMJICHHIO LIIHHOCTI 3/J0POBOT'O CIIOCOOY KUTTHL.

Hackpi3ni JjiHii Ta ix peanizanisi. Y HaB4ayibHIN mporpami BHOKPEMITIOIOTHCS TaKi HAaCKpPi3HI




YOTHPM JIiHIT KIIOYOBUX KoMmmereHTHocTei: ''Ekosoriuna 6e3meka Ta crajauii po3BHTOK',
"I'pomaasiHchbKa BiamosinajabHicTh", "310poB's i 0e3nexka', "llinnpuemiauBicTs Ta (piHaHCOBA
rpaMoTHicTh" sSKicpsMOBaHI HaQOpPMyBaHHsS B YYHIB 37JaTHOCTI 3aCTOCOBYBATH 3HAHHS W YMIHHA Y
pEATbHUX KUTTEBUX CUTYAIIisIX.

Hackpi3nui miHil € 3aco00oM iHTerparlii KIOYOBHX 1 3arajbHONPEIMETHUXKOMIIETEHTHOCTEH,
HaBUAJBHUX TMPEAMETIB Ta MPEAMETHUX IMKIIB, iX HEOOXIIHO BpaxoByBaTH IpH (POpMyBaHHI
MIKUTBHOTO CePEIOBHINA KUTTEIISITLHOCTI.

Hackpi3ni miHIT € comiaJbHO 3HAYUMUMH HAJANPEAMETHUMH TEMaMH, SKI JOMOMararoTh
(hopMyBaHHIO B Y4YHIB YABJICHb MPO CYCIUIBCTBO B IIIJIOMY, PO3BHMBAIOTH 3/IaTHICTh 3aCTOCOBYBATH
OTpHUMaHi 3HaHHS Y PI3HUX KUTTEBUX CUTYALlIsAX.

HaBuaHHs 3a HACKPI3HUMHU JIIHISIMU peasi3yeThCcsl HacaMIepes:

* yepe3 Oprasizalliio BiJIOBITHOIO HaBYAJIFHOI'O CEPEIOBHINA — 3MICT Ta LiJl HACKPI3HUX TEM
BPaxOBYIOThCS NMPH (POPMyBaHHI JyXOBHOTO, COLIAJILHOTO 1 (DI3UYHOTO Cepe/lOBHIIA HABYAHHS;

yepe3 0a30BI HaBYAJIbHI MPEAMETH — IMiJI 4aC HABYaHHS, BUXOASYM 13 HACKPI3HUX TEM,
MPOBOMATHCS BIAMOBIHI TPAKTOBKH, TMPUKIAAA 1 METOAM HABYAHHS, PEali3yIOThCs HaIIPEIMETHI,
MDKKJIACOBI Ta 3arajbHONIKIIBHI MPOEKTH. PoJib HABYATLHUX MPEIMETIB PH HaBYaHHI HACKPI3ZHUX TEM
— pi3HA 1 3JIEKUTH BiJ IIUIEH 1 3MICTY HAaBYAIIBLHOTO TIPEIMETA Ta BiJ TOT0, HACKIIBKU TICHO TTOB’ I3aHUI
13 KOHKPETHOI HACKPI3HOI0 TEMOIO TOW YH IHIITUH MPEAMETHUN ITUKJT;

* yepe3 MpeMETH 32 BHOOPOM;

* yepes CreniagbHi KypcH 3a BUOOPOM;

* yepe3 MO3aKIacHy HaBYalbHYy POOOTY.

Hackpi3Hi ginii:

1. Hackpizna ninis «Ekonociuna 6e3nexa ma cmanuil po3eéunok» HalijieHa Ha GOpMyBaHHS
B YYHIB COIllaJbHOT aKTHUBHOCTI, BIAMOBIAAJIBHOCTI Ta E€KOJOTIYHOI CBIJOMOCTI, TOTOBHOCTI Oparu
y4acTh Y BUPILICHHI MUTaHb 30€pPEe:KEHHSI TOBKULISA 1 pO3BUTKY CYCIIJIBCTBA, YCBITOMJICHHS BaXKJIMBOCTI
CTaJIOTO PO3BUTKY Ul MAalOyTHIX MOKOJIiHb.

[Ipobnemarnka HackpizHOi miHii “EkonoriunHa Oe3meka Ta CTaiaii pO3BUTOK~ pealizyeTbCsl B
Kypci MaTeMaTuKH, HacaMIiepe/, Yepe3 3aBJaHHs 3 peaTbHIUMHU JaHUMHU PO BUKOPUCTAHHS MPUPOTHUX
pecypciB, ix 30epexeHHs Ta TPUMHOXKCHHS. AHI3 IUX JaHUX CHPHIE PO3BUTKY OEPEKIMBOTO
CTaBIICHHS JI0 HABKOJIMIITHBOTO CEPEIOBHUIIA, €KOJIOTii, (OPMYBaHHIO KPUTHYHOTO MHCJICHHS, BMiHHS
BHpINIYBaTH MPOOJIEMHU, KPUTUYHO OIIHIOBATH MEPCIEKTHBU PO3BUTKY HABKOJIMIIIHBOTO CEPEOBHINA 1
moauHA. MOXIIMBI YPOKH Ha BiIKpUTOMY MOBITpi. [Ipy po3rismi i€l iHii BaKIMBe MicIle 3aiiMaloTh
B1JICOTKOB1 O0YHCIICHHS, PYHKIIii, €IEMEHTH Teopii HMOBIPHOCTEH Ta CTATHCTHUKH.

2.Peanizanist Hackpi3HOi TiHIT «I pomaoancoka 6ionogioansHicmey» cupustuMe HOpMyBaHHIO
BIJIIIOBIJAJILHOTO YJIEHA TPOMAJIU 1 CYyCHUIBCTBA, 10 PO3YMIE IPUHIUIN 1 MEXaHI3MU (PYHKIIIOHYBaHHS
cycninbeTBa. Ll Hackpi3Ha JIiHISL OCBOIOETbCS B OCHOBHOMY 4Yepe3 KOJIEKTUBHY [isUIbHICTB
(TochmimHUIBKI pOOOTH, pOOOTH B TPyIi, HMPOSKTH TOIIO), KA MOEAHYE MATEMAaTUKY 3 IHIIMMHU
HaBYaJbHUMH TIPEIMETaMH 1 PO3BHUBAE B YYHIB TOTOBHICTH 1O CIIBIpaIll, TOJEPAHTHICTh OO
PI3HOMAaHITHUX CIIOCOOIB AISITLHOCTI 1 TYMOK.

HaBuaHHs mMaTeMaTHKH Ma€ BUKIWMKATH B YYHIB SKOMOTa OUIbIIIE MO3UTHUBHUX EMOIlIH, a ii
3MICT - OyTH HaIllJICHUM Ha BHXOBaHHS MOPSIHOCTI, CTAPAaHHOCTI, CHCTEMAaTHYHOCTI, TIOCIIIIOBHOCTI,
nocuaovocTi 1 yecHocTi. Ilpuknaa BuMTeNns NOKIMKAaHUIM 3irpatd BaXXIMBY pojib Yy (opMmyBaHHI
TOJICPAHTHOTO CTAaBJICHHS /10 TOBAPUIIIB, HE3AJICKHO BiJ PIBHS HABUATBHUX JOCSITHEHBb. 3 i€l kK
HACKpI3HOIO JIHI€I0 TIOB'S3aHi, HANPHKIAJ, MPOIEHTHI OOYMCIEHHS, €JIEMEHTH CTaTHCTUKH, IO
J03BOJISIIOTh YYHSIM 3PO3YMITH 3HA4YEHHS KUIBKICHHX IMOKAa3HHUKIB IPH XapaKTEPUCTHIl CYCHIIbCTBA 1
HOTr0 pO3BUTKY.



3.3aBpaHHsAM HAcKpi3HOi JiHII «300poe’s i 6e3nexka» € CTAaHOBJIECHHS Y4YHS SK EMOILINHHO
CTIKOTO YJieHa CYCIUIBCTBA, 3JaTHOTO BECTH 3JOPOBHM CMOCIO KHUTTS 1 GOopMyBaTH HABKOJIO cebde
0e3reyHe KHUTTEBE CEPEIOBHUIIIE.

Hackpizna ninig “370poB's 1 6e3meka” B Kypci MaTeMaTHKH peajli3yeThCsl yepe3 3aBAaHHS 3
peaTbHUMHU JTaHUMH TPO OE3IEeKy 1 OXOPOHY 370pOB'S (TEKCTOBI 3aBAaHHs, MOB’SA3aHI 3 CEPEIOBUIIIECM
JTOPOKHBOTO PYyXy, PYXOM IIIIOXOIIB 1 TPAHCHOPTHUX 3acO00iB, BIJCOTKOBUMU OOYHUCICHHSIMH 1
rpadikamu, Mo CTOCYIOThCS YMHHHKIB pu3uKYy). OcobnuBo BaxumBui anami3 npudauH JTII, mo’s3anux
13 IEPEBUIIICHHSIM IIBUIKOCTI. BapTo 3BepHYTH yBary Ha mpoOJieMH, TIOB’s13aHi 13 pU3UKAMH JIJIS KUTTS
1 37I0pOB’sl TP BHUBYCHHI OCHOB TeOpii WMOBIPHOCTEH Ta MaTeMAaTHMYHOI CTaTUCTUKHU. BupimeHHs
npo6iIeM, 3HAMICHNX 3 «ara-eeKTOM », POSIIA KPACHBHX MATEMATHYHHMX KOHCTPYKII, MOIIYK
ONTUMAJBFHUX METOJIIB PO3B’SI3yBaHHS 3a7ad TOIIO, 3/1aTHI BUKIUKATH B yYHIB MMO3UTUBHOTO BIAUYTTS
YCHIXYy.

4. Hackpisna ninis «Ilionpuemnugicms ma ghinancosa cpamommuicmspy HallijieHa Ha PO3BUTOK
JMIEPChKUX 1HIIATUB, 3ATHICTh YCHIIITHO AISITH B TEXHOJOTIYHOMY IIBHUIAKO3MIHHOMY CEpPEIOBHIIN,
3a0€3MeUYeHHsT KPaIoro PO3yMIiHHSA YYHSMHU MPAKTUYHHX aCMEKTiB ()IHAHCOBHUX IMHTAHb (3I1HCHEHHS
320113/ PKEHb, IHBECTYBAaHHSI, 3aII03UYCHHS, CTPaXyBaHHs, KPEAUTYBAHHS TOIIIO).

[ls Hackpi3Ha IiHISA TOB'S3aHa 3 PO3B'A3YBaHHSAM MPAKTHYHUX 3a7ad IMOJIO IJIAHYBaHHS
rOCMOMAPChKOT JiSIIBHOCTI Ta pEAIbHOI OIIHKM BJIACHUX MOXIIMBOCTEH, CKJIaJaHHS CIMEHHOTO
Or0/KeTy, (hopMyBaHHSI €KOHOMHOTO CTaBJICHHS 10 MPUPOJHUX pecypciB. BoHa peani3yeTses minx dac
BHUBUEHHS BIJICOTKOBUX OOYHCIICHb, PIBHSHD Ta ()YHKITIH.

3 MeTOW MiABUIICHHS E(QEKTUBHOCTI HABYAHHS, HEOOXITHOI YMOBOIO € 3alyd4eHHS 0
HaBYaJbHO-BUXOBHOTO TIPOIECY KOMIIETEHTHICHOTO, [ISUIbHICHOTO Ta OCOOHMCTICHO-OPIEHTOBAHOTO
MIIXOIIB, SIKI MepeadavyaroTh CUCTEMAaTUYHE BKJIIOYEHHS YYHIB JI0 PI3HUX BHIIB aKTUBHOI HAaBYAJIbHO-
Mi3HABAJIBHOI [ISUIBHOCTI Ta (OpPMYBaHHS YMIHb KOPHUCHUX Y PEAIbHUX JKUTTEBUX CHUTYaIIisX.
JlominbHO, JIe 116 MOXKIIMBO, HE JIMIIE TTOKAa3yBaTH BHHUKHEHHS MaTeMaTHYHOTO (aKTy i3 MpakTHYHOI
cutyanii, a W UIOCTpyBaTHM HOro 3acTOCYBaHHS Ha NpakTuli. POpMyBaHHIO MaTEeMAaTUYHOI Ta
KIIFOUOBMX KOMITETEHTHOCTEH CIpusie BCTAaHOBIEHHS Ta peami3aiis y HaBYaHHI MaTeMAaTHKU
MDKIPEIMETHUX 1 BHYTPIIIHBONPEIMETHUX3BA3KIB, a caMme: 3MiCTOBO-iH(popMaIiiiHuX, omepariiHo-
TISUThHICHHX 1 OpraHi3alliiHO-MeTOIUYHUX. Ix BUKOPHUCTAHHS IOCUITIOE M3HABAIBHUIA 1HTEPEC YUHIB 10
HaBYaHHJ 1 MABUIIYE 1X PIBEHb 3arajdbHOI KYJIBTYPH, CTBOPIOE YMOBH JUIsl CHCTEMaTH3al1l11 HABYAIBHOTO
Marepiany i popMyBaHHS HAyKOBOTO CBITOTJISAAY. Y4HI HaOyBalOTh JOCBITY 3aCTOCYBaHHS 3HAHb Ha
MPaKTHIII.

BaxxnuBy posib y HaBYaHHI MaTEMaTUKH BIJIIrpa€ CUCTEMaTUYHE BUKOPUCTAHHS 1CTOPHYHOTO
Marepiay, SKHH MiABHILYE IHTEpPEeC IO BHBYCHHS MATEMAaTHKH, CTHUMYIIOE TIOTIT 10 HAayKOBOi
TBOPYOCTi, MPOOY/PKYe KPUTHYHE CTaBICHHS A0 (aKTiB, Aa€ yYHSAM YSABICHHS MPO MATEMAaTHUKYy SIK
HEBIJI'’EMHY CKIIQJIOBY 3arajibHOIIOJICEKOI KyIbTypu. Ha MoXimmuBUX NpUKIAAaxX CIiJ MOKa3yBaTH
YUHSIM, SIK PO3BUBAJINCS MAaTEeMAaTU4HI MOHATTS 1 BIJHOIICHHS, Teopil Ta MeToau. O3HaOMIICHHS YUHIB
3 iMeHamMu Ta OiorpadisiMi BUAATHUX YYEHHUX, AKI CTBOPIOBAIM MaTeMAaTUKy, 30KpeMa BUIATHUX
YKpaiHChKUX MaTEMAaTHUKIB, CIPUSITUME HAI[IOHATHPHOMY 1 TATPIOTUYHOMY BUXOBAHHIO IITKOJISIPIB.

Pexomenganii momo podoru 3 mporpamoro. OmHi€I0 3 TOJOBHUX 3MICTOBUX JIHIH Kypcy
«MaremaTuka» B CTapiliid MmKoyi € (yHKIIOHAJTbHA JiHISA. TOMy MOIIJIRHO PO3MOYMHATA BUBUYEHHS
MOBTOPEHHS, CUCTEMAaTu3allisl MaTepialy CTOCOBHO (DYHKIIiH, SKMii BUBYABCS B OCHOBHIN IIKOJi, HOTO
nornuOJIeHHsT 1 pPO3LIMPEHHSA, 30KpeMa, 3a paxyHOK CcTeneHeBHX (yHKUIA. [0J10BHOIO MeToro
OTpAalOBaHHSA II€] TEMU € MiATOTOBKA YYHIB 1O BUBUYCHHSI HOBUX KJIACiB (YHKUIN (TPUTOHOMETPUYHUX,

1 . . . .
i “Ara-eekToM” MaeThCs Ha yBa3i CIiJIbHE BUPIIIEHHS 3aa4i 3 e()eKTOM ParToBOro 3/10rany, “eBpHKn”



CTENIEHEBHUX, TOKa3HUKOBUX, JIOTapU(PMIYHUX ), @ TAKOK MOTHUBAIliSl HEOOXITHOCTI PO3IIMPEHHS anapaTy
JIOCHiKeHHsT (YHKIIA 3a MOMOMOToK ToXigHoi. JIEWTMOTHBOM TeMH Mae OYTH MOJCITIOBAHHS
peabHUX MPOIIECiB 3a JoNOMOror GyHKIiNH. Ockibku poboTa 3 JiarpaMaMu, pucyHKaMu, rpadikaMu €
OJTHUM 13 MOIIMPEHUX BUIIB MPAKTUYHOI AISTBHOCTI JIFOMHH, TO /10 TOJIOBHHUX 3aBJaHb BUBUCHHS TEMHU
CII BIIHECTH PO3BUTOK TpadivuHOi KynIbTypH YyuHIB. [meThcs mepemyciM mpo «JIuTaHHS» rpadikis,
TOOTO MPO BCTAHOBJICHHS BIACTHBOCTEH (QyHKIIIT 3a 11 rpadikom.

VY HacTymHUX TeMax PO3MIUPIOIOTHCS KiIach (YHKINH, SKI BUBYAIUCA B OCHOBHIW IIKOJI. Y
temax «Tpuronomerpuuni ¢ynkiii» 1 «[lokazuukoBa Ta sorapudmiuyHa (QYHKIID» BMIHHS
TocImiKyBaTH (DyHKINI, ki chopMOBaHI B TEPII TeMi, 3aKPIIUIIOIOTHCI 1 3aCTOCOBYIOTHCS JI0
MO/ICJIIOBAHHSI 3aKOHOMIPHOCTEH KOJMBAJIBHOTO PYXY, MPOIECIB 3pOCTaHHs Ta crafaHHsA.B ysBieHHi
YUHIB XapakTep (Ii3UYHOr0 MPOILECy Ma€ acOLIIOBATUCH 13 BIAMOBIAHOIO (yHKIIE, ii rpadikom,
BJIACTUBOCTSIMHU.

BaxuBuMm 3aBepiieHHSM (QYHKIIOHAJIBHOI JiHIT Kypcy «MareMaTHKay € pO3IJIsi] IMOHSThH
MOXiIHOI Ta IHTerpajia, sKi € HEOOXITHUM I1HCTPYMEHTOM JOCHIKeHHs pyxy.OcHOBHI imei
MaTEeMaTHUYHOTO aHali3y BUIIISAIAIOTH JOCUTH NMPOCTUMHU 1 HAOYHHMH, SIKIIO BHUKJIAJATH iX HA TOMY
IHTYITUBHOMY pIiBHI, Ha SKOMY BOHHW BHMHHKJIH ICTOPUYHO 1 SKUH IIJIKOM 3aJ0BOJIBHSIE TMOTpeOU
3araJbHOOCBITHBOI MIATOTOBKM y4HIB. He BapTo 3axorumroBatvcs (OpPMaIbHO- JIOTIYHOIO CTPOTICTIO
JOBEJIeHb Ta BIBOJUTH 0araro 4acy CyTO TEXHIYHHM MHUTAHHSM 1 KOHCTPYKIISM. binblie yBaru ciif
OPUIUIATH 3MICTy iied 1 TOHATh, IX TEOMETPUYHOMY 1 (i3MYHOMY TiyMadeHHI0.BuBueHHS
IHTETpaJIbHOTO YMCIICHHS 3a3BUYail MOUYMHAETHCS 3 PO3TIISAY CYKYITHOCTI MEPBICHUX AaHO0i PyHKIT, Ky
JOLIBHO PO3YMITH K CYKYIHICTh (PYHKIIIH, K1 32I0BOJBHSIIOTH YMOBY ' = f(x).

VY Kypci MaTeMaTHUKH CTapIIoi MKOJIM HaOyBalOTh PO3BUTKY W 1HII 3MICTOBI JIiHIi: OOYUCIICHHS,
BHpA3H 1 MEPETBOPEHHS, PIBHSIHHS Ta HEPIBHOCTI.

PosrmsinatoTbess  OOUMCIEHHSI, OLIHIOBAaHHS Ta TOPIBHSAHHSA 3HAUY€Hb TPUTOHOMETPUYHUX,
CTETIEHEBUX, TOKA3HUKOBUX, JIOTApU(PMIYHIX BHPA3iB.

[leBHe Miciie B Kypci 3aiiMalOTh TOTOXKHI TMEPETBOPEHHS TPUTOHOMETPUYHUX, CTETIEHEBUX Ta
norapupmiuHuX  BUpasiB. Tpuronomerpmuni (QyHKIii moB’s3aHi MK coboro  OaraTthbma
CIIBBi[HONIEHHAMH. X YMOBHO MOKHA MOJUINTH Ha TpH Tpymu. Ilepia rpyna GopMya BCTaHOBIIIOE
3B’A30K MDK KOOpJIMHATaMH TOYKM KOJla — II€ TaK 3BaHI OCHOBHI CHiBBiAHOIIEHHS. [lpyra rpyma
dhopmyn Mae CBOIM JDKEPEIOM CHMETPIIO 1 MEePIOANYHICTh PyXYy TOYKH IO KoJiy. BoHa ckiamaerbes i3
¢dbopMyn 3BeieHHA. TpeTio rpyny TOTOXHOCTEH MOPOIKYIOTh MOBOPOTH TOYKM HABKOJIO LIEHTPa KoJja.
®opMmyH 101aBaHHs OB’ I3YIOTh KOOPAUHATH TOUYOK P, Pg, Pyyp-

He cnig mpuainsaTu 3aHanTro 6arato yBard IpOMI3JKHM TEPETBOPEHHSM TPUTOHOMETPUYHUX,
CTENEHEBUX 1 JIoTapu(PMIYHMX BHUpPA3iB 1 CHEIIaJbHUM METOJIaM PO3B’sSI3yBaHHS TPUTOHOMETPUUYHUX,
MMOKAa3HUKOBHX 1 Jorapu(MIidyHUX piBHSAHb. BOHHU, SIK MpaBwII0, HE 3HAXOIATH MPAKTHYHUX 3aCTOCYBaHb.

VY crapmiii KON PpO3IMMPIOIOTHCA KIACH piBHSAHb, HEPIBHOCTEH, IX CHUCTEM, METOAM
pO3B’sA3yBaHHs, chepu 3acToCyBaHHA. BUBYEHHS IbOro MaTepiayly IMOB’SI3yEThCS 3 BIACTHBOCTSIMH
BiIMOBIAHUX (YHKITIH.

SIK 1 B OCHOBHIM IIKOJi, TEOMETpPisl y CTapmlii IIKOJI Ma€e HABYATH YYHIB NPABUILHOMY
CIPUIMaHHIO HaBKOJIMIITHBOTO CBITY. AJle Uil IbOTO CTEPEOMETPist Mae Oinblie MOXKIUBOCTEH. [neTbes
PO PO3BUTOK JIOTIYHOTO MHUCJCHHS, (OpPMYBaHHS TMPOCTOPOBOI YSABH, BUPOOJIEHHS HABUYOK
3aCTOCYBaHHS TeOMETpil /0 PpO3B’A3aHHS MPAKTUYHUX 3aBJaHb. PoO3B’SA3aHHA LUX 3aBAaHb
PO3MOYMHAETHCS 3 PO3TIALY TeMH «llapanenbHICTh IPSMUX 1 IUTOMIMH Y TPOCTOPi». Y HIM 3aKIaaa€ThCs
dbyHIaMEHT ISl BUBUYCHHS cTepeoMeTpii — reomerpii mpoctopy. OcoOnuBy yBary HEOOXiTHO
NPUIUTATH peatizalii MpuKIaIHOICIPSIMOBAHOCTI TeMHU. [ 0JIOBHMM BHECKOM y pO3B’s3aHHS 3a3Hau€HOI
npobyiemMu € GopMyBaHHS YITKUX YSBIEHBb MPO B3AEMOBIIHOIICHHS T€OMETPUYHUX 00’ €KTIB (MPSIMHUX,
IUIONIMH) 1 BiJIHONIICHh MiX HHUMH 3 OO0 ’€KTaMH HAaBKOJMWIIHBOTO CBiTy. BaxknuBe wmicie B Temi



HEOOXITHO BiJJBECTH HAaBYAHHIO YUYHIB 300pa)KEHHIO NMPOCTOPOBUX (iryp Ha IJIOUIMHI 1 3aCTOCYBaHHIO
1IUX 300pa’keHb NP pO3B’A3yBaHHI 3a/1a4.

B npoueci BuB4eHHs Temu «lleprneHauKyISIpHICTh TPSAMUX 1 TUIOIIUH Y MPOCTOPIN3aKIAAAETHCS
byHIaMeHT Ui BUMIpIOBaHb Yy cTepeoMmeTpii. 3HauHOi yBarm BuUMarae (opMyBaHHS TaKUX
(dbyHIaMEHTATBHUX TIOHSTh, SIK 3arajibHE TMOHATTS BIJICTaH1, OHATTS KyTa K MIpHA PO3MIIICHHS TPSIMHUX
1 TIUIOIMMH Ta JIBOTPAHHOTO KyTa SK TeOMETpU4HOi ¢irypu. [3 BBEICHHSAM BiAHOIICHHS
MePIEHIUKYISIPHOCTI TIPSMUX 1 TUTONTWH, MEPICHIUKYISIPHOCT] TUIONIMH, a TaKOX BiJICTaHEW 1 KYTIB
MOJICITIOI0Ul MOJKJIMBOCTI KypCy cTepeoMeTpili 3HauHO 3pocTaroTh.Posrmsin Temu «KoopawHaTth 1
BEKTOPU» J03BOJIUTH MMOBTOPUTH HABYAJIILHUM MaTepiall 13 CTepeoMeTpii 1 3acTOCyBaTH HOBUM MiAXIJT 110
BUBUCHHSI MPSAMUX 1 IJIOMMUH y TpocTopi. OkpemMuM 3aBmaaHHSIM BuUBYeHHS TemMu «KoopamHatu i
BEKTOPHU» € y3araJbHEHHSI BEKTOPHOIO 1 KOOPIAMHATHOTO METOIB Y BUIIAKy IIPOCTOPY.

VY temax «MHororpanHukny, «Tiga oO6epTaHHA» PO3IISNAIOTHCS OCHOBHI BUAM F€OMETPHUYHUX
T Ta iXHI BIacTUBOCTi. [Ipy BHBUEHHI IIMX TEM BAXKJIMBUM € MiAXiJ, MO0 nepeadadae GopMyBaHHS
HaBHYOK KOHCTPYIOBaHHS 1 Kjacu@ikaliii TUT Ta IX MOBEpXOHb. Takwil MiaXiJg BUMAara€ BUKOPHUCTAHHS
KOHCTPYKTUBHHX O3Ha4eHb. KOHCTPYKTHBHI O3HAY€HHS JO3BOJISIOTH BCTAHOBHTH CHIJIBHICTH MIX
MpU3MaMH 1 HWIIHIpaMu, TipamigaMyd Ta KOHycamu.Y mporieci BUBYeHHsT TemHu «OO0’eMu Ta IUIOINIi
MMOBEPXOHb T'€OMETPUYHUX TII» MAOTh OYTH PO3TJSHYTI Pi3HI METOAM OOUYMCICHHS 00'€MIB 1 TLIOII
noBepxoHb. OcoOMUBy yBary HEOOXiHO MPUIUIUTH METOLY PO3OUTTS, KU Ma€ BEIHKE MpaKTHYHE
3Ha4YeHHs. BUKOpHCTaHHA aHaiOrii MK BUMIPIOBaHHSMH IUIOII MJIOCKUX (iryp i 00'eMiB CpusiTHME
3aCBOEHHIO MaTepiany yuHsMH. [Ipu BUBYEHHI IO TOBEPXOHb TiJI AOLUIBHO IIHUPOKO KOPUCTYBATHUCS
MPUPOHOIO Ta BAXIIUBOIO 3 MPAKTUYHOI TOYKHU 30pY 17€€I0 PO3TOPTKH.

[Iporpama mepenbauvae peamizaiiio AiSUIBHICHOTO TIIXOMYy JO HaBYAHHS MaTEMaTHUKH 5K
TOJIOBHO1 YMOBH 3a0e31eueHHs e(eKTUBHOCTI MAaTEMAaTUYHO1 OCBITH.

HapuanpHuii mpomec y crapmriii mkoji moTpedye 1 poOWTh MOMKJIMBUM BUKOPHUCTAHHS
cnenudiuanx GopmM Ta METONIB HaBYaHHSA. MOXXIMBICTH iX BUKOPHUCTaHHS 3yMOBJIEHA BIKOBUMH
0COOJIMBOCTSIMHM CTApIIOKIACHUKIB, HAOYTUMH B OCHOBHIM INIKOJI HaBHYKaMHU CaMOCTIHHOI po0OoTH,
piBHEM PpO3BMHEHHS 3arajlbHOHABUAIBHUX 1 Mi3HABAIBHUX BHUJIB AisTIbHOCTI.OCHOBHOIO (hopMOIO
MIPOBE/ICHHS 3aHATH 3AJUINAETHCA CUCTEMA YPOKIB: BUBUEHHS HOBOTO Marepiaiy, (hOpMyBaHHS BMiHb
PO3B’A3yBaTH 331adyi, y3araJbHEHHs Ta CHCTeMaTH3allil 3HaHb, KOHTPOJIO 1 Kopekuii 3HaHb. lopsn i3
UM BHUKOPUCTOBYETHCS IIKiJIbHA JICKI[iS, CEMIHAPChKI Ta TPAKTUYHI 3aHATTSA, 1HTETPOBaHI YpPOKH
MaTeMaTHUKH 3 MPOPIILHUM IIPEAMETOM TOIIIO).

Peanizariss piBHeBOi mudepenIianii Ha MPAKTHYHUX 3aHATTAX € OJHIEI 3 TOJOBHUX YMOB
ehekTUBHOCTI HaBYaHHA.OCOOJMBICTIO MPAKTHYHHUX 3aHATh Mae OyTH TOCTiMHE 3aTydeHHS YYHIB JI0
caMOCTiitHOT poOOoTH. JIONUITEHO CIUJIEHO OOTOBOPHUTH 1710 Ta aJITOPUTM PO3B’sI3yBaHHS TIEBHOTO KJIACy
3anad. Ilicns 1boro KOXXKHUN y4eHb MOKE BUKOHYBATH 3aIPOIIOHOBAHY CUCTEMY BIPaB, CIUIKYIOUHCH 13
BUYHUTEJIEM.

BaxnuBe wMiciie B opraHizamii HaBYaHHS MAaT€MaTUKH MAa€ TMOCICTH BIOCKOHAJCHHS, Y
MOPIBHSHHI 3 OCHOBHOIO IIKOJIOIO, CUCTEMH CaMOCTiHHOi poOOTH yuHiB. POpPMYBaHHIO BiAMOBIAHUX
MOTHBIB JI0 CAMOCTIHHOT POOOTH CHpHsi€ 3aCTOCYBAaHHS 3aB/laHb HA PHCYHKaX, KOHTPOJIbHUX 3alUTaHb,
30KpeMa TPHUKIAAHOTO XapaKTepy, AOMAIIHIX pOOIT 3 JMOCTIKEHHS KOHKPETHHX KIaciB (DYHKIIIH,
TE€OMETPUYHUX KOHCTPYKIIIH.

BaxxnuBum 3aco000M HaBYaHHS MOXYTh CTAaTH KOHTPOJIbHI 3alUTaHHS 1 TECTOBI 3aBIaHHS, SKi
CHIpsIMOBaHI He Ha BIITBOPEHHS O3HA4YeHb, (akTiB, HOpMys, a Ha 3’SICYBaHHS €JIEMEHTIB Ta CTPYKTYpH
O3HAa4YCHb MaTeMAaTHUYHUX OO0 €KTiB, iX Miclsi B CHCTEMi IHIIMX MOHSATH, OMepalliid, sIKi MOXHa
BUKOHYBaTH 3 00’€KTOM, #oro ocoOimBocteil Ta BiactuBocTeil. [ToniOHI KOHTpOJBHI 3amuTaHHS
CTUMYJIIOIOTh MPOAYKTUBHE MHUCICHHS YYHIB, CHPHUSIOTH HE(OPMATBLHOMY 3aCBOEHHIO TEOPETHYHOTO
Marepiany, GOpPMYIOTh HaBUYKH TOPIBHAHHS, Kiacudikamii, y3araabHEHHS, 3aCTOCYBaHHS



MaTEeMATHYHUX MMOHSATH 1 00’ €KTIB.

OO0O0B’SI3KOBUM €JIEMEHTOM TEXHOJIOTIl HaBYaHHS Mae OyTH MOCTiHA AiarHOCTHKA HABYATHHHUX
JOCATHEHb yYHIB. BUBUEGHHS KOKHOT TEMH CIIiJ] TOYUHATH 3 BUKOHAHHS JIIaTHOCTUYHOI POOOTH, IO A€
3MOTY BCTAaHOBUTH PIBEHb BOJIOJIIHHS MaTepialioM MOIMEPeHbOI TeMH. 3a pe3yIbTaTaMH J1arHOCTHYHOT
poOOTH BUABISAIOTHCS MPOTAMHU Y MIATOTOBII Y4HS, HOrO JOCATHEHHS, 110 JOTIOMarae CHpsMyBaTu
3yCHJUIS IOT0 Ta BUKJIaJa4ya Ha MOJIMIIEHHS CTaHy CIIpaB.

3HauHe MiICLE Yy TEXHOJOrii HaBYaHHS Mae€ MOCiAaTH TEMaTUYHHA KOHTPOJb HaBYAJIbHUX
JOCATHEHb K 3aci0 ympaBiiHHSA HaBUAJIbHUM IporecoM. /o K0KHOI TeMU cucTeMa KOHTPOJIO MOXKe
CKJIaJaTUCA 3 TEeMAaTUYHOi KOHTPOJIbHOI pPOOOTH, IO, SK MPaBUJIO, BKJIIOYAE Bl YaCTUHH —
TEOPETUYHYI TECTOBY.

OG0B’ I3KOBMM €JIEMEHTOM HABYAHHS MAlOTh CTAaTH iHAMBidyalbHi 3aBJAaHHA 3 TEMH. IX BapTo
MPONOHYBATH HA 3aBEPILATBHOMY €Talli BUBYECHHS TEMH JJISi CAaMOCTIMHOTO OINpalfoBaHHS IMicis BCiX
KOHTPOJIIOIOYMX 3ax0/iB. MeTa 3aBJjaHb — OXOMHTH MaTepiall TEMH B IIJIOMY, IPUBEPHYTH yBary 0
TOJIOBHOTO, JAaTH JOJATKOBI MPHUKIATW 1 TMOSCHEHHS OKPEMHUX CKJIAQIHUX MOMEHTIB, MIAKPECIUTH
0COOMBOCTI ¥ TOHKOII, TMEPEKOHATH YYHIB y MOMJIMBOCTI PO3B’S3aHHS 3a/lad OCHOBHHMX THIIIB.
[HauBiTyanbHI 3aBIaHHS TEPEBIPSIOTHCS, OIIHIOIOTHCS BUYWTEIEM Ta 3aXUINAIOTHCS YdHeM.Bapto
MJIaHYBaTH BUKOHAHHS 1HAMBIAYaJbHUX 3aBJaHb, SKI MepeadadaloTh O3HAMOMIICHHS SIK 3 PO3BUTKOM
MaTeMaTHUKUd B ICTOPUYHOMY acmekTi (Hampukian, 3 TemMu «CKiJIbKM ICHye TreoMeTpiii?»), Tak i
3mictoBHUX («IlepcnekTuBay, «MaremMaTrka i COIiONOTis»).

OnHuM 3 eeKTHUBHHMX 3ac00iB YAOCKOHAJCHHS HaBYaHHSA, OCOOJIMBO Yy cCTapiiii mKomi, €
MOJIYJIbHE TIPOCKTYBAaHHS HABYAILHOTO IPOLIECY, sIKe mependaydae, 1o OJUHHUIICI0 BUMIPy HABYAIBLHOTO
MPOIIECY € HE YPOK, a MEeBHA CYKYITHICTh YPOKIB, SIKa OXOILIIOE JIOTIYHO MOB’sI3aHUI OJIOK HaBYAIBHUX
MUTaHb TEMHU.

[Iporpama mnepenbauyae Hacammepe] OBOJIOAIHHS 3arajibHOI0 MaTEMAaTHYHOIO KYJIbTYPOIO,
BUpPOOJICHHSI MaTeMAaTHYHOTO CTHJIKO  MHUCJICHHS, TOOTO BMIiHHS KiacuQiKyBaTH 00’ €KTH,
BCTaHOBJIIOBaTH 3aKOHOMIPHOCTI, BUSIBJISITH 3B’ I3KH MK PI3HUMH SBHUIAMH, IPUHMATH PillICHHS TOIIO.

CrpykTypa HaBuyaabHOI nporpamu. [Iporpamy nomano y ¢opmi Tabmuii, mo MiCTUTh JBi
KOJIOHKM:  OYiKyBaHI  pe3yJbTaTH  HaBYAJIbHO-MI3HABAJIBHOI  JISUIBHOCTI  YYHIB  Ta3MicCT
HaByaJgbHOromarepiany. O4ikyBaHi pe3y/IbTaTH HaBYAIbHO-I13HABAIBHOI AISITBHOCTI YYHIB OPIEHTYIOTh
Ha pe3yJIbTaTH HAaBYAHHS, SIKI € 00 €KTOM KOHTPOJIIO W OIIIHIOBaHHA. Y 3MICTI BKa3aHO HaBYAJIbHHM
Marepiai, SKAW MijIsrae BABYCHHIO 3 METOIO JIOCATHEHHS BIIMOBITHUX PE3YJIbTATIB.

3MICT HaBUYaHHS MAaTeMaTHKHU CTPYKTYPOBAHO 3a TE€MaMH BIJMOBIIHUX HaBUYaJIbHUX KYpCIB 13
3a3HAYEHHSM TIOCIIOBHOCTI TE€M Ta KIJBKOCTI TOJAMH Ha iX BHUBYCHHS. Takuil pO3MOIIN 3MICTY 1
HaBYAJBLHOTO Yacy € OPIEHTOBHUM. YUHUTEJSAM 1 aBTOpaM MiAPYyYHUKIB HAJAAETHCS MPABO KOPUTYBATH
MOCTIIOBHICTh BUBYEHHS TEM Ta 3MIHIOBaTH PO3IMOJIT FOJUH HA X BUBYCHHS 3aJI€KHO B MPUUHATO]
METOJIMYHOI KOHIICTIi Ta KOHKPETHUX HABYAILHUX CcHUTYyallii.Ha modaTky KOXXHOTO Kjacy BKa3aHO
3HAYHY KIJTBKICTh PE3EpBHUX TOJWH, SKi BUMTENb, HA BIACHUA pPO3CYA MOXE BHUTpadaTH Ha
CHCTEMaTH3allil0 Ta MOBTOPEHHS MaTepially Ha MOYaTKy Ta B KiHII POKY, 30UIBIICHHS KUIBKOCTI TOAMH
Ha KOXHY 13 BKa3aHUX TeM, 30KpeMa JJig BHECEHHs 3MiH JI0 OPIEHTOBHOTO KaJIEHAapHO-TEMaTHYHOTO
wiaHy.3a yYMOBM BHUJAUIEHHS TOAMH BapiaTUBHOI CKJIaJ0BOi HA BHUBYEHHS MaTeMaTUKHU
J0JJaTKOBUHYACTIONOBHIOE TOJIMHU PE3EPBY.

[Iporpama MICTUTH TepeNiK OYIKYBAaHHUX pE3yJIbTaTiB PIBHA MIATOTOBKH YYHIB 32 KOXKHOIO
TeMo10. BiH ciyrye oCHOBOIO JUIsl TUTaHYBAaHHS CUCTEMH TEMAaTHYHOTO KOHTPOJIO, JJISl JiarHOCTUYHOTO
KOHCTPYKTUBHOTO 3aJlaHHSl I[iJIeil BUBYCHHS TEMH Yy BUTJSAAlI CUCTEMH 3aBJaHb, MOXIJIHBICTb
PO3B’sI3aHHS SKUX Ha/la€ BUBYCHHS TEMHU.

[Iporpama Hajmae BUMTENIO IMIMPOKI MOMIJIMBOCTI JUIi BUKOPUCTAHHS PI3HHUX 3ac00iB, (opwm,
METO/IIB HaBUYaHHS, BHOOPY METOAMYHHX NMUISIXIB 1 MPUHOMIB BUKJIAJIEHHS KOHKPETHOTO MaTepiany.



HaBuanbpHi Temu, BU3HAUEHI NPOTpPaMol0, MOXYTh BUBYATHCS YYHSAMH Ha PI3HHUX PIBHAX
3aCBOEHHS TEOPETHYHOro Matepiany 1 (opMyBaHHS BMiHb. 3a YMOBH HEJOCTaTHHOTO DIBHA
MaTEeMaTHYHOI MIATOTOBKH YYHIB KJIACy JIeSKI TEMH Ha YPOKaX MOXKYTh pO3TJIsiiaTucs 0e3 JoBelleHb, Ha
MPOCTHUX 1 JOCTYMHHUX IMPHUKIAZaX 1 HE BUHOCUTHCS y MOBHOMY 00CS31 Ui TEMAaTHYHOTO KOHTPOJIO.
3arfikaBieH1 yu9H1 MOXKYTh JIeTaIbHIIIE OMTAHOBYBATH TaKl TEMU CAMOCTIHHO 3a MIAPYYHUKOM, Ha Kypcax
3a BUOOPOM UM ITiJ1 Yac 1HAMBITyaJTbHOTO HABUYAHHSI B TI03ayPOYHHM Yac.

Oco006,1MBOCTi OLIHIOBAHHSA TAa BeJAeHHS KypHaIy. Y KiHII KOXKHOI TeMHU 3 alnredpu i moyaTkiB
aHai3y Ta 3 TeOMETpii BUMTENh MPOBOIUTH TEMaTW4HE OIliHIOBaHHA. [Ipu BHCTaBIEHHI TEMAaTHYHOI
OIIIHKA BPaxOBYIOTHCS BCI BUIM HABUYaJIbHOI iSTIBHOCTI, IO MAJIATAIM OI[IHIOBAaHHIO TPOTSITOM
BUBYCHHS TEMHU.

CemecTpoBe OIIHIOBAHHS 3A1MCHIOETHCS HA MIACTaBl TEMAaTUYHOTO OKPEMO 3 alIreOpH 1 oYaTKiB
aHamizy i okpemMo 3 reomMerpii. THHIOBMMH HaBYaJbHHMHU IJJAHAMU 3arajJlbHOOCBITHIX HaBYaJbHUX
3aknaaiB Il crymenro mepemnbauene oriHoBaHHA y4HIB 10-11-x kmaciB 3 marematuku. CemecTpoBa
OLIHKa 3 MAaTEeMaTUKH BHBOJHUTHCA SK CepelHe apu(METHYHE CEMECTPOBHX OIIIHOK 3 JIBOX
MaTeMaTUYHUX KypciB (anreOpu 1 modYaTKiB aHai3y Ta T€OMeTpii) Ta 3MIMCHIOEThCS OKPYTJICHHS 0
nitoro uncna. (Hampuknaz, yaeHs/yuyeHHIsI Ma€ CeMECTPOBI OLIHKH § 3 anredpu 1 movyaTkiB aHamizy 1 9
3 reometpii. Tomi cepemHe 3HaueHHs craHoBHUTHME (8+9):2=8,5~9. Otxe, cemecTpoBa OIlIHKA 3
maTteMaTHku — 9). CemecTpoBa OIliHKA 3 MATEMaTHKH BUCTABIISIETHCS 0€3 AaTH 10 KJIACHOTO JKypHAIly Ha
CTOpPIHKY 3 aireOpu 1 MOYaTKIB aHali3y B CTOBMYHMK 3 HaamucoMm «I cemectp. Martematukay, «lI
cemecTp. MaremaTuka» Ta Ha CTOPIHKY 3BeleHOro o6iiky. CemecTpoBa OLIHKa MOXE MiJIAraTu
KOPUTYBAHHIO BIAMOBIAHO 10 «IHCTpyKIii 3 BEIEHHs KJIacHOTO >XypHamy y4dHiB 5-11(12)-x kiaciB
3arajlbHOOCBITHIX HABYAJbHHUX 3aKJIafiB», 3aTBEpIUKEHOT Haka3oM MiHicTepcTBa OCBITH 1 HayKu
VYkpaiau Bix 03 yepBas 2008 poky Ne 496. Kopurosana cemMecTpoBa OIliHKa 3 MAaTEMaTUKH BUBOIUTHCS
AK cepeHe apu(pMeTHYHE CKOPUTOBAHUX CEMECTPOBUX OI[IHOK 3 TBOX MaTeMaTUYHHUX KypCiB (anredpH i
MOYATKIB aHai3y Ta TEOMETpli) Ta 3AIHNCHIOETHCS OKPYIJICHHS 1O IIJIOTO YHCIa 3a HABEICHUM
NPUKIIAIOM. BUCTaBNsS€TbCS KOPUTrOBaHAa CEMECTPOBA OI[iHKA 3 MaTeMaTHKH Ha CTOPIHKY 3 anredpu i
MOYaTKIB aHAJI3Yy.

Piyne ouiHIOBaHHS 3/AIMCHIOETHCA HA OCHOBI CEMECTPOBUX a00 CKOPHTOBAHUX CEMECTPOBHUX
OIIIHOK 3 MaTeMaTHKHW. PiuHa oIliHKa 3 MaTeMaTHUKH BUCTABISETHCA HAa CTOPIHKY 3 aireOpH 1 modyaTkiB
aHaJi3y B CTOBIUYMK 3 HajamucoMm «Piuna. Matemaruka». Ha cTOpiHKy 3BeieHOTO OONiKy HaBYaJIbHUX
JOCATHEHb YYHIB piyHa OLlIHKA 3 MATEMAaTUKH BUCTABJISETHCS Y CTOBITYMK «MareMaTukKay.



AJITEBPA TTIOYATKU AHAJII3Y 10-i1 knac
(54 200. I cemecmp — 16 200, 1 200 na muscoens,
II cemecmp — 38 200, 2 200 na muscoens, Pezepe — 7 200un)

OuikyBaHi pe3y1bTaTH HABYAJIbHO-NII3HABAJIBHOI
AiTILHOCTI YYHIB

3MicT HaBYAJILHOT0 MaTepiaaxy

Tema 1. ®YHKIIII, IXHI BJACTHBOCTI TA TPA®IKH, 15roxun

Yyenb/yueHunus:

KOPHUCTYETHCHA PI3HUMHU CIIOCOOaMHu 3a/1aHHs QYHKIIIN;
3HAXOAUTH 00J1aCTh BU3HAYCHHS ()YHKIIIOHATLHUX
3aJIe)KHOCTEH; 3HaUeHHs (DYHKIIIH MpH 3aJaHuX
3HAYEHHSX apTyMEHTY 1 3HAUCHHSI apryMEHTY, 3a SIKUX
¢yHkuiga HaOyBa€e JaHOTO 3HAUCHHS,

BCTAHOBJIIOE 3a rpadikoM PyHKIT ii OCHOBHI
BJIACTHBOCTI;

BCTAHOBJIKE BIIACTUBOCTI (PYHKITIH;

00YHCJII0€E TA MOPIBHIOE 3HAUCHHS BUPa3iB, SIKI MICTATh
CTENeH1 3 pallioHaTbHUMU MTOKa3HUKAMH, KOPEHi,
PO3Mi3HA€E Ta CXeMaTHYHO 300pa:kye rpadiku
cTeneHeBuX (PyHKIIIH;

MO/1eJII0€ PeabHi MPOIECH 32 JOIOMOTOI0 CTEIICHEBUX

G YHKITIH.

Uwucnosi GpyHKIT Ta iX BIACTHBOCTI.
Crniocobu 3amanns ¢pynkuiid. [TapHi Ta
HerapHi QyHKIIII.

Kopinb n-ro crenens. Apudmernanuit
KOpIHb N-TO CTEMEHS, HOT0 BIACTHBOCTI.
Creninp 3 panioHaJTbHUM [TOKa3HUKOM, Ta
HOro BIacTUBOCTI

Crenenesi (yHKII1, iXHI BIACTUBOCTI Ta
rpadikm.

Tema 2. TPUTOHOMETPUYHI ® YHKIIII 18 roqun

Yyenb/yueHunus:

BMi€ TIepexoIuTH BiJl pafiaHHOI MipH KyTa JI0 TPaJyCHOT
1 HaBITaKH;

BCTAHOBJIIOC BIIOBIAHICTS MK JIMCHUMU YHCIAMH 1
TOYKaMH Ha OIMHUYHOMY KOJIi;

po3mi3Hae i cxeMaTH4HO Oyaye rpadiku
TPUTOHOMETPUIHUX (PYHKITIH;

iJII0CTPY€ BIAaCTHBOCTI TPUTOHOMETPUYHUX (DYHKIIIH 32
JIOTIOMOT0F0 TpadiKiB;

NepeTBOPIOE HECKIIA/IHI TPUTOHOMETPUYHI BUPa3H;
3aCTOCOBY€E TPUTOHOMETPHUYHI (PYHKIIT 10 onucy
peanbHUX MPOLECIB;

PO3B’sI3y€ HAUTIPOCTIII TPUTOHOMETPUYHI PIBHSIHHS.

CuHyc, KOCUHYC, TaHTEHC, KyTa. Pagianne
BUMIpIOBaHHS KYTiB.

Tpuronomerpudni QyHKIIIT YUCITIOBOTO
aprymeHTy. OCHOBHI CIiBBIJTHOIICHHS MDX
TPUTOHOMETPUIHUMHU (QYHKIIISIMU OJTHOTO
aprymenty. @opmyiu 3BeIeHHS.
[TepiognunicTh GyHKITINH. BracTuBocTi Ta
rpadiky TPUTOHOMETPUYHUX (PYHKITIH.
®opmynu goraBaHHS A
TPUTOHOMETPUYHHUX (YHKIIN Ta HACTIIKH 3
HUX.

Haiinpocrimni TpuroHoMeTpuyHi piBHSHHSL.

Tema 3. IOXIJTHA TA Il 3BACTOCYBAHHS 14 roxun

Y4yenb/yueHunus:

PO3yMi€ 3HaUCHHS IOHSATTS MOXITHOT JJIsI OMTUCY
peaTbHUX MPOIECIB, 30KpeMa MEXAHIYHOTO PYXY;
3HAXOAMTH IIBUIKICTh 3MiHU BEJIMYMHU B TOYII1; KyTOBHUI
Koe(iIieHT 1 KyT HaXUITy TOTUYHOI 110 rpadika GyHKIIIT
BIAHIN TOYII;

audepeniroe QyHKIlii, BAKOPUCTOBYIOYH TaOIUIIIO
MOXITHUX 1 TpaBuiia AUQEpEHITiIOBaHHS,

3aCTOCOBYE TIOX1JIHY JIJIs1 3HAXOHKCHHS TTPOMIKKIB
MOHOTOHHOCTI 1 eKcTpeMyMiB (pyHKIIiT, TOOYy10BH
rpadikis;

3HAXOAMTH HaAO1IbIIE 1 HaMEHIIIe 3HAaUYeHHS () YHKITIT;
PO3B’si3y€ HECKJIQIHI MPUKIIAIHI 33729l Ha 3HAXOKEHHS
HaOIBIINX 1 HAWMEHIINX 3HAYCHb PeabHUX BEJIMUMH.

...... [V

[Toxigna GyHKIIi, ii reoMeTpuIHUN
Gbi3nyHMI 3MICT.

[TpaBuna gudepeHIitoBaHHs.

Osnaxa cranocti pynkuii. /loctaTHi ymMmoBU
3poCTaHHs U criafgaHHs QyHKIIII.
Exctpemymu ¢yHKii.

3acToCcyBaHHS MOXITHOT 10 AOCTIHKCHHS
¢byHKuii Ta moOy10BH iXHIX TpadiKiB.
HaiiGinpmie 1 HaliMeH1Ie 3HaYeHHS PYHKITT
Ha MPOMIXKKY.




AJITEBPA TTIOYATKU AHAJII3Y 11 knac
(54 200. I cemecmp — 16 200, 1 200 na muscoens,
Il cemecmp — 38 200, 2 200 na muxncoens, Pezepe — 18 200un)

OuikyBaHi pe3y1bTaTH HABYAJIbHO-NII3HABAJIBbHOI
JMiJILHOCTI YYHIB

3MicT HaBYAJILHOT0 MaTepiaaxy

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

Yyenb/yueHunus:

po3mni3Hae i 0yaye rpadiky IOKa3HUKOBOI 1
norapudMidHOiT QYHKITIH;

iJIr0CTpYE€ BIACTHBOCTI MOKA3HUKOBOI 1 JIorapuMidHOT
GyHKIIIH 3a J0TTOMOTO!0 TrpadikKiB;

3aCTOCOBY€ TIOKa3HUKOBY Ta JIorapupMidHy QyHKII]
JI0 OTIHUCY PeaTbHUX MPOIIECIB;

PO3B’sI3y€ HAUMPOCTIILI TOKA3HUKOBI Ta JOrapupMiuHi
PIBHSIHHS 1 HEPIBHOCTI.

BnactuBocri Ta rpadiku mokazHUKOBOI
GyHKIII.

Jlorapudmu ta ix BmactuBocTi. BnactuBocTi
Ta rpadix sorapuMigHOT GYyHKIII.
HaiinpocTimi moka3HUKOBI Ta Jiorapudmivdai
PIBHSHHS 1 HEPIBHOCTI.

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

Yyenb/yueHunus:

3HAXOAMTH NIEPBICHI 32 IOTIOMOTOI0 TaOIHUII
MEePBICHUX Ta iX BIIACTUBOCTEH;

BH/IISIE TIEPBICHY, IO 33J0BOJIHHSIE 33/1aHI TOYATKOBI
YMOBH;

00YHCJIIOE THTETPAJ 32 JOTIOMOT 00 TalIHIII EPBICHUX
Ta 1X BIACTUBOCTEI;

3HAXOMTH TUIOINI KPUBOJIIHIWHUX Tparemii.

ITepBicHa Ta ii BIIacTUBOCTI.

Busnavenuii inTerpai, Horo reoMeTpuyHHiA
3MICT.

OOumcneHHs I0II IUIOCKUX (PIryp.

Tema 3. EIJEMEHTH KOMBIHATOPUKH, TEOPII HMOBIPHOCTEN I MATEMATHUYHOI

CTATUCTHUKMHA 10 ronun

Y4yenb/yueHunus:

PO3yMi€ 110 Take MePEeCTaHOBKU, PO3MIIIICHHS,
KoMOiHaIii (0e3 MOBTOPEHb ), KJJaCUYHE BU3HAUCHHS
HOHATTS] KUMOBIPHOCTI, 1110 TaKe TeHepaibHa
CYKYIHICTbh Ta BUOIpKa, 03HAYEHHS CEPEIHBOTO
3HAYEeHHA, MOJH Ta MeJiaHu BUOIPKH

004YMCJII0€E BITHOCHY YaCTOTY MOMI1;KITbKICTh
MEPECTaHOBOK, PO3MIIIICHb, KOMOIHAIIIH;IMOBIPHICTh
Mo/i1, KOPUCTYIOUHUCH i1 O3HAUYCHHSIM 1
KOMOIHATOPHUMH CXEMaMU;

MOSICHIOE 3MICT CEPEIHIX MTOKa3HUKIB Ta
XapaKTEpUCTHK BHOIPKH;

3HAXOJAUTH YMCIIOBI XapaKTEPUCTUKH BUOIPKU JaHUX.
32CTOCOBY€E IMOBIPHICHI XapaKTEPUCTHKH
HABKOJIUIITHIX SBUII JUTSI IPUWHSTTS PIlIEHb

EnemenTtn xom6inaropuxu. [lepecranoBkw,
po3MinieHHs, KoMOiHari1 (0e3 TOBTOPEHb ).
Kiacuune Bu3HadeHHs HMOBIPHOCTI
BUITaIKOBOT MO/Ii1.

BubipkoBi XapakTepuCTUKHU: po3Max BHOIPKH,
MoJia, MeJliaHa, cepeHe 3HaueHHs. [ padiune
nogaHHs iHdopmarrii mpo BHOIpKY.




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

OuikyBaHi pe3y1bTaTH HABYAJIbHO-NII3HABAJIBbHOI
JMiJILHOCTI YYHIB

3MicT HaBYAJILHOI0 MaTepiaaxy

Tema 1. HAPAJIEJIBHICTD ITPAMMUX I IIVIOIUH Y ITPOCTOPI 17 ronun

Yyenb/yueHunus:

HA3MBA€ OCHOBHI MOHATTS CTEPEOMETPIi;

PO3pi3Hsi€ 03HAYyBaHI Ta HE O3HAYYBaHI1 MOHSTTS,
aKCIOMH Ta TEOPEMHU;

(dopmyJiro€e akcioMu cTepeoMeTpii Ta HACTIIKK 3 HUX;
3aCTOCOBY€E aKCIOMHU CTEPEOMETPii Ta HACIIIKU 3 HUX
JI0 PO3B’sI3aHHS HECKJIaIHUX 3a/1a4;

KJIacu(pikye 3a IEBHUMHU 03HAKAMUB3a€MHE
PO3MILIEHHS IPSAMUX, MPSIMUX 1 TUIOIIHUH, IVIOUIUH Y
MPOCTOPI 32 KUTBKICTIO TX CHUIBHUX TOYOK;
BCTAHOBJIIOE NAPAJIENIBbHICTD MPSIMUX, IPSIMOI Ta
TUTOIIVHM, JBOX TUIOIINH;

3’SICOBYE, YU € JBI IPSMI MUMOO1KHUMHU;

300paxkae Girypu y npocTopi;

3aCTOCOBYE BiTHOIICHHS MapajieIbHOCTI MK MPSIMUMH
1 TUTOIIMHAMH Y TIPOCTOPI JI0 OINUCY BiTHOIIEHb MIX
00’ €KTamMi HAaBKOJUIIHBOTO CBITY.

OCHOBHI MOHSATTS, aKCIOMH CTEPEOMETPIi Ta
HANMPOCTII HACTIIKY 3 HUX.

B3aemHue po3milieHHs IPSMUX Y TIPOCTOPI.
[TapanenbHe MPOEKTYBaHHS 1 HOro
BJIACTUBOCTI. 300pakeHHs Qiryp y
crepeomerpii. [TapanenbHicTh MpsAMoOi Ta
rtomuHY. [lapanenpHICTh TUIOMKH.

Tema 2. HEPHEHAUKYJIAPHICTD IPAMUX I IVIOIHWH Y ITPOCTOPI 17 ronnn

Y4yenb/yueHunus:

BCTAHOBJIIOE TA OOTPYHTOBYE TIEPIICHINKYISPHICTD
OPSIMUX, TIPSIMOI Ta IJIOLIUHY, TBOX IJIOLIUH;
(opmy.TI0€ 03HAUCHHS KyTa MiXK IPSIMAMH, TIPSIMOIO
Ta TUIOMIMHOIO, TUIOIIMHAMU; TEOPEMY PO TPU
NEPIICHIUKYIISPH;

3aCTOCOBYE BiTHOIICHHS MK MPSIMUMHU 1 TUIONTUHAMUA
y IIPOCTOPI, BIACTaHI 1 KyTH y IPOCTOPI A0 OMUCY
00’€KTIB HABKOJIUIITHBOTO CBITY;

PO3B’sI3y€ 3a7a4i Ha 3HAXOHKCHHS BiJICTAaHEH Ta KyTiB
B ITPOCTOPI1, 30KpeMa MPAKTUIHOTO MICTY.

[leprieHAUKYISAPHICTD MIPIMUX.
[eprieHAUKYIAPHICTD MPAMO] 1 IJIOMIMHHU.
Teopema npo Tpu MepIeHANKYIISIPH.
[eprieHAUKYNAPHICTD TUIOIIKH.
JIBOorpaHHUIA KYT.

BumMiproBaHHs BicTaHel y IpoCTOpi: Bix
TOYKH 10 TUTOLIMHY, BiJ] TPSIMOi 710
TUTONIVHY, MIX TUIOIIMHAMU. BuMiproBaHHs
KYTIB Y IPOCTOPi: MIXK IPSIMUMHU, MIXK
IPSIMOIO 1 IJIOUIMHOIO, MIXK TJIOLTHHAMHU.

Tema 3. KOOPIMHATMU I BEKTOPH 10 ropun

Y4yenb/yueHunus:

KOPHCTYETHCH aHAJIOTIEI0 MK BEKTOpaMH 1
KOOpPJIMHATAMHM Ha IUIOIIMHI W Y TIPOCTOPI;
YCBiZOMUTI0€ BaXKJIMBICTh BEKTOPHO-KOOPINHATHOTO
METO/y B MaTeMAaTHII];

BHKOHYE orieparlii HaJl BEKTOPaMH;

3aCTOCOBY€E BEKTOPH ISl MOJICTFOBAHHS 1 OOYMCIICHHS
TreOMETPUYHUX 1 (PI3UYHUX BETUYUH;

3HAXOAMTh BiJICTAaHb MK JBOMA TOUKaMH, KOOPJIUHATH
CepeIMHU BiApi3Ka, KOOPAUHATH TOYOK CUMETPUUHUX
BITHOCHO TIOYATKy KOOPJAUHAT Ta KOOPAUHATHUX
TUTONIVH;

BHKOPHMCTOBY€E KOOPAMHATH Y MIPOCTOPI JIS
BUMIpIOBaHHS BiJICTaHEH, KYTiB,

[TpssMOKYTHI KOOPAMHATH B TIPOCTOPI.
KoopaunaTu cepeaunu Biapizka. Bincranp
MDK JIBOMAa TOYKAMU.

Bekropu y npocropi. Onepauii Hazx
BekTopamu. PopMyIu 15t O0UMCIICHHS
JIOBKMHU BEKTOPA, KyTa Mi’K BEKTOPAMH,
B1JICTaHI MK IBOMa ToukaMu. CHUMETpist
BiJIHOCHO TIOYATKY KOOPJIMHAT Ta
KOOPJWHATHHX TJIONIHH




I'eomerpis. 11 kmac
(51 200. I cemecmp — 32 200, 2 200 na muicoens,
Il cemecmp — 19 200, 1 200 na musxcoenn, Pezepe — 14 200un)

OuikyBaHi pe3y/1bTaTH HABYAJIbHO-NII3HABAJIBHOI
JMiJILHOCTI YYHIB

3MicT HaBYAJILHOT0 MaTepiaaxy

Tema 1. MHOI'OT'PAHHUKMH 14 roaun

Yyenb/yueHunus:

po3mi3Ha€ OCHOBHI BUJIM MHOTOTPaHHUKIB Ta 1X
€JIEMEHTH;

300paKy€ OCHOBHI BUAM MHOTOTPAaHHUKIB Ta iX
€JIEMEHTH;

Mae ysiBJEHHSI PO Tiepepi3u MHOTOTPaHHHUKA
IUIOUINHOIO;

(opmy.TI0€ 03HAUCHHS BKa3aHUX Y 3MICT1
MHOTOT'PaHHUKIB,;

3anucye GopMyiu st OOUMCIICHHS TI0MIi 619HOT Ta
MMOBHOT TOBEPXOHB MIPU3MHU Ta TipaMiIn

004YHCTI0€ BETMUNHUOCHOBHUX €IIEMEHTIB
MHOTOT'PaHHUKIB;

3aCTOCOBY€ BUBUEHI ()OPMYJIH 1 BIACTUBOCTI 10
pO3B’sI3yBaHHS 3aJ]a4, 30KpeMa NPUKIATHOTO 3MICTY.

MHororpanauk Ta ioro eneMeHTH. OmyKJi
mHororpaHauku. [Tpusma. Ilpsama i
npaswiIbHa npusMmu. [lapanenenines.
[Tipamina. [TpaBunbHa nipamina. [lepepizu
MHOTOT'PAHHHKIB.

[Tnomi 6i4HOi Ta MOBHOI MOBEPXOHb
MIPU3MH, TTIPaMIJIH.

Tema 2. TIVIA OBEPTAHHS 12 ronun

Yyenb/yueHunus:

00YMCJII0€ BETUIMHUOCHOBHUX €JIEMEHTIB T1JT
obepTaHHS;

3aCTOCOBYE BIIACTUBOCTI TiJI 00€pPTaHHS JI0
pO3B’sI3yBaHHS 3aj1ay4;

po3mi3Hae BUaM Ti1 oOepTaHHs, iXHi
€JIEMEHTH;MHOTOTPAaHHUKH 1 TiJ1a 00epTaHHs y iX
KOMOIHaIisX B 00’ €KTaX HABKOJIHUIITHHOTO CBITY.

[uninap, kKoHyC, iX eneMmentu. [lepepizu
IWTIHAPA 1 KOHYCa: OChOBI Mepepizu
MUTIHApPA 1 KOHYCA; TIepepi3u MUIHIpa 1
KOHYCa IJIOIIMHAMH, NapajeIbHIMH OCHOBI.
Kyns 1 chepa. Tlepepis Ky MIOMIHHOO.

Tema 3. O’EMU TA IIVIOLII IIOBEPXOHb TEOMETPUYHHUX TIJI 11 ropun

Ydenb/y4yeHuus:

3anucye GopMyu I 00UHUCIICHHS 00’ €eMiB
napaseserninesaa, Ipu3MH, mpamian, HUIiHIpa, KOHYyca,
Ky, TuTory 019HO1 Ta TOBHOT MOBEPXOHB ITMITIH/IPA,
KOHYca, TUIoIi cepu;

Mae€ ysiBJIeHHsI TTPo 00’eM TiJia Ta HOTO OCHOBHI
BJIACTHBOCTI;

PO3B’si3y€ 3a7a4i Ha 0OYHMCICHHS 00’ €MIB 1 TIJIOIIT
MOBEPXOHb TEOMETPUYHUX TiJI, 30KpEeMa MPHUKIIATHOTO
3MICTY.

[MonsTTs mpo 06’eM Tina. OCHOBHI
BJIAaCTUBOCTI 00’ eMiB. OO’ €MU NIPU3MH,
napa’nenerineaa, mpamian, TUIiHApa,
KOHYca, KyJI.

[Tnomi 6i4HOi Ta MOBHOI MOBEPXOHb
nuIiHapa, Konyca. [lnoma chepu.




