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

I[TOACHIOBAJIBHA 3AIIMCKA

Mema 6a3060i 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.
BaxJInBUM YNHHUKOM PO3BUTKY Takoi 0cOOUCTOCTI € (POpMYyBaHHS B YUHIB YMiHb 3aCTOCOBYBAaTH HaOyTi
3HAaHHS y PEaJbHMUX JKUTTEBUX CHUTYyallisfX, i Yac PO3B's3aHHS NPAaKTUYHUX 3aBJaHb Ta 3JaTHOCTI
BU3HAYaTH 1 OOIPYHTOBYBATHU BJIACHY KHUTTEBY MO3HIIIO.

[IpoBinHuM 3acob0M peaizallii Bka3aHOI METH € 3alpPOBAKEHHS KOMIIETEHTHICHOTO MiIX0y Y
HaBYaJIbHO-BUXOBHUH MTPOLEC 3aTaIbHOOCBITHROT IIKOJIN IUIAXOM (DOPMYBAaHHS NIPEIMETHUX 1 KIIFOYOBUX
KOMIIETEHTHOCTEH.

B ocHOBy moOymoBHM 3MicTy Ta opraizamii Mmporecy HaBYaHHS MaTEeMAaTHKH IOKJIaJIeHO
KOMNnemeHmHicHull nioxio, BIATIOBIAHO IO SKOTO KIHIIEBUM pe3yJbTaTOM HABYaHHS IpeIMeTa €
chopMOBaHi MeBHI KOMIIETEHTHOCTI, SKi COPUATHMYTh 3[JaTHOCTI y4HS 3aCTOCOBYBAaTH CBOI 3HAHHS B
peallbHUX )KUTTEBUX CHUTYAIisIX, HECTU BiJIMOBIAAIBHICTh 32 CBOI [ii, OpaTH MOBHOLIIHHY y4acTh B XKHUTTI
CYCIILJILCTBA.

JU1s yCTIIIIHOT y4acTi B Cy4aCHOMY CYCHUIBHOMY HTTi OCOOMCTICTh TOBUHHA BOJIOJIITH EBHUMHU
npUiOMaMu MaTeMaTHYHOI AISJIBHOCTI Ta HaBUYKAMM iX 3aCTOCYBaHb JI0 PO3B’SI3yBaHHS MPAKTHUYHHUX
3aja4. [IeBHOI MaTeMaTU4HOI MiIFOTOBKU 1 TOTOBHOCTI ii 3aCTOCOBYBATH BUMarae 1 BUBYEHHS 0ararbox
HaBYAJIbHUX MPEAMETIB 3arajJbHOOCBITHBOI LIKOJM. 3HAYHI BUMOTH JI0 BOJIOJIHHS MAaT€MaTUKOIO Yy
PO3B’sI3yBaHHI NPAKTUYHUX 337ay CTaBJISITh CyYaCHUM PUHOK Mpalll, OTPUMaHHs SIKICHOT mpodeciitHoi
OCBITH, IPO/IOBKEHHS OCBITH Ha HACTYITHUX eTarax. ToOMy OJTHUM i3 TOJIOBHHUX 3aBJaHb I[bOTO KYpCYy €
3a0e31eueHHs YMOB JJIS IOCSTHEHHS KOXKHUM YYHEM IPaKTUYHOT KOMIIETEHTHOCTI.

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

« BMi€ Oy1yBaTH 1 1OCIiI>)KyBaTH HAMMPOCTIII MaTeMAaTUYHI MO/IEN1 pealIbHUX 00’ €KTIB, IPOLIECiB
1 SBHII, 3aJa4d, IIOB’S3aHMUX 13 HHMMH, 3a JOIIOMOTOK0 MATEMAaTHMYHUX OO’ €KTIB, BIAMNOBIIHHX
MaTeMaTHYHUX 33]1a4;

« BMI€ OBOJIOJIIBATH HEOOXI1JHOIO ONEPAaTUBHOIO 1H(OpMALI€I0 IS PO3YMIHHS TOCTaHOBKU
MaTeMaTUYHO1 3a/adi, 1l XapakTepy i 0COOTMBOCTEN; YTOUHIOBATH BUX1AHI JaH1, METY 3a/1a4i, 3HaXOIUTH
HEOOXIIHY MOJAaTKOBY I1H(OpMaIlio, 3aco0u PO3B’SI3yBaHHs 3ajaadi; nepedopMyIbOBYBaTH 3ajady;
PO3WICHOBYBATH 3ajJaul Ha CKJIaJ0Bi, BCTAHOBIIIOBATH 3B’SI3KM MK HUMH, CKJIaJaTH IUIaH PO3B’SI3aHHS
3ajaui; BUOMpPATH 3acO0M PO3B’3aHHS 3a/1aul, iX HOPIBHIOBATH 1 3aCTOCOBYBATH ONTUMAIIbHI; IEPEBIPITU
NPaBUJIBHICTH PO3B’sI3aHHA 33/1a4l; aHAI3YBaTHU Ta IHTEPIPETYBATH OTPUMAHUHN pe3yibTaT, OLIHIOBATH
HOro MpUAATHICTH 13 PI3HMX MO3MIIIH; y3arajlbHIOBAaTH 3ajady, BCeOIYHO i po3risiiaTH; mpuiMaru
pIIIEHHS 3a pe3yJbTaTaMu pO3B’3aHHA 3a/1a4i;

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

* BMI€ ITPOCKTYBATH 1 3IIMCHIOBATH aJITOPUTMIYHY Ta €BPUCTUYHY JIsIIbHICTh HA MATEMAaTHIHOMY
Marepiai;



« BMi€ mpaioBaT 3 opmynamMu (pO3yMiTH 3MICTOBE 3HAUEHHS KOXKHOTO eJeMeHTa (opMyIH,
3HAXOJUTH IX YUCIIOBI 3HAYCHHS MPH 33JaHUX 3HAYCHHSIX 3MIHHUX, BUPAXKATH OJHY 3MIHHY Yepe3 iHIIi);

«BMi€e uymrtaTH 1 OyayBatu rpadiku (YHKIIOHATBHUX 3aJIe)KHOCTEH, JOCHIIKYBaTH IX
BJIACTHBOCTI,

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

* BMI€ BHMIpIOBaTH T'€OMETPHUYHI BEJIIMYMHU Ha IUIOMIMHI M y MPOCTOPI, SKi XapaKTEPHU3YIOTh
PO3MIiIlIEHHS TeOMETPUIHUX (BIryp (BiICTaH1, KYTH), 3HAXOAUTH KUTbKICHI XapaKTepUCTUKH (iryp (IL1o1i
Ta 00’emMu);

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

[IpakTH4YHa KOMIETCHTHICTh € BAKJIMBUM IOKAa3HHUKOM SKOCTI MaTEeMaTHYHOI OCBITH,
IPUPOJHUYOI MIATOTOBKH MOJOJi. BOHAa MEBHOr0 MipoI CBITYUTH MPO TOTOBHICTH MOJOAL 0
MOBCSIKJICHHOTO XKUTTSI, 0 HAMBAKIUBIIINX BUIB CYCHUIBHOI AiSIBHOCTI, 10 OBOJIOIIHHS MpodeciiiHO0
OCBITOIO.

dopMmyBaHHS HABUYOK 3aCTOCYBAaHHS MAaTEMAaTHKH € OJHIEI0 13 TOJOBHUX MiJcH HaBYaHHS
MaTeMaTHKU. PaqukalbHUM 3aco00M peamizamii NPUKIAJHOI CIPSMOBAHOCTI IIKUIBHOTO KYypCy
MaTEMaTHKH € IIHPOKE CHCTEMaTHYHE 3aCTOCYBAaHHS METOy MaTEMaTUYHOTO MOJEIIOBAHHS MPOTATOM
ycboro Kypey. Lle cTocyeTbest BBeIeHHS TIOHSATD, BUSBICHHS 3B’ I3KiB Mi>K HUMH, XapaKTepy LIFOCTpaIlii,
CHCTEMH BIPAB i, HAPEIITI, CACTEMH KOHTPOJIO. [HaKIIe Kakydn, MaTeMaTHKH Tpeba Tak HaBYaTH, I100
y4HI BMUIM 11 3acTOCOBYBaTH. 3a0e3neueHHs MPHUKIAIHOI CIPSIMOBAHOCTI BHKIJIQAAHHS MaTEMATHUKH
cripusie HopMyBaHHIO CTIKUX MOTHUBIB JI0 HABUAHHSI B3araii i JI0 HABYaHHS MaTeMaTHKHU 30KpeMa.

Peaizariist mpakTUYHOT CIIPSMOBAHOCTI B TPOIIECI HABUYAHHS MAaTEMAaTUKH O3HAYAE:

1) CTBOpPEHHS 3aracy MaTeMaTUYHHUX MOJeNeH, sKi OMUCYIOTh peaibHi SBHINA 1 MPOIECH,
MAalOTh 3araIbHOKYJIBTYPHY 3HAUYIIICTh, & TAKOK BUBUAIOTHCA Y CYMIKHHUX MTpPeIMETax;

2) (hopmyBaHHS B yYHIB 3HaHb Ta BMiHb, SIK1 HEOOX1TH1 JIJIs1 JOCIIIKEHHS IIMX MAaTEMaTHYHUX
MOJIEeNEH;

3) HaBYaHHS YYHIB TOOYAOBI 1 JOCTIIPKCHHIO HAWUMPOCTINIMX MaTeMaTHYHUX MOJENeH

peaJIbHUX SIBUIIL 1 TPOLIECIB.

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

OnHuM 13 HaWBaXJIMBINIMX 3aco0iB 3a0e3Ne4YeHHs MPAaKTUYHOI CIPSIMOBAHOCTI HABYaHHS
MaTeMaTHKHU € BCTAHOBJIEHHS MDKIPEAMETHUX 3B’5I3KIB MAaTEeMaTUKHU 3 1HIIMMU IpeAMETaMH, y HepIry
yepry 3 npupoaHnduMu. OcoOaMBOi yBaru 3aciyroBy€ BCTAaHOBJICHHS, 3B S3KIB MK MaTeMaTHKOIO Ta
1H(OPMATUKOI0O — JBOMa OCBITHIMM Tally3sIMH, SIKI € BH3HAYaJIbHUMHU Yy MIATOTOBLI OCOOHMCTOCTI JI0
KUTTS y NOCTIHAYCTpiaibHOMY, 1H(pOopMaliiiHoMy cycninabcTBl. [llnpoke 3actocyBanHs iH(opmaliifHo-
KOMYHIKAI[IHHUX 3aco0iB y HaBYaHHI MaTE€MaTUKW JOIUIbHE IS TPOBEJICHHS MaTeMaTHYHHUX
€KCIIEPUMEHTIB, MPaKTUYHUX 3aHATh, 1H(POpMAIiHOro 3a0e3MeueHHs, Bi3yalbHOIO 1HTEPIPETYBAHHS
MaTeMaTHYHO JisSUIbHOCTI, POBEACHHS JJOCIJIKEHb.

Kpim Toro, HaBuaHHS MaTeMaTUKU Ma€ 3pOOMTH NEBHHH BHECOK y (POPMYBAHHS KIFOUOBHX
KOMIIETEHTHOCTEH.

Kirouosi kommierentaocti | KoMmmonentu

1 CrinkyBaHHSl JEpXKABHOIO | YMinna: CTaBUTH 3amuTaHHS 1 pO3MI3HABATH MPOOIEMY;
(1  pimHOIO Yy  pasi| MipKyBaTd, poOUTH BUCHOBKHM Ha OCHOBI iH(opmalii, moJaHoi B
BIJIMIHHOCT1) MOBaMH pizHuX popmax (y Tabnuisx, giarpamax, Ha rpadikax); po3yMiTH,




MOSICHIOBATH 1 MEPETBOPIOBATH TEKCTH MAaTEMAaTUYHHX 33124 (YCHO
1 THMCHMOBO), TPAMOTHO BHCIIOBIIOBATHCS PITHOK MOBOIO;
JOPEYHO Ta KOPEKTHO BXKMUBATH B MOBJIEHHI MaTeMaTUYHY
TEPMIHOJIOTII0, YITKO, JIAKOHIYHO Ta 3pO3yMiJ0 (OpMYITIOBATH
IYMKY, apryMEHTyBaTH, JOBOJAWTH NPABHILHICTH TBEPIKCHB;
MIOTIOBHIOBATH CBill CIIOBHHMKOBHUH 3arac.

Cmaenenna: poO3yMiHHS BKIMBOCTI YITKUX Ta JIAKOHIYHHX
(hopmyTrOBaHb.

Haguanvui pecypcu:  O3HAuUCHHsI TIOHATH, (OPMYIIOBAHHS
BJIACTUBOCTEH, TOBEJICHHS TEOPEM, PO3B’I3yBaHHS 3aj1au.

CrinkyBaHHS 1HO3EMHUMU
MOBaMH.

Yminna: cninkyBaThcs 1HO3€MHOIO MOBOIO 3 BHUKOPHCTAHHSIM
YHCITIBHUKIB, MATEMAaTUYHHX TTOHATH 1 HAY)KHBaHIIINX TEPMiHIB;
CTaBUTH 3amlHTaHHS, (OPMYITIOBaTH NpodIeMy; 3iCTaBIATH
MaTeMaTHYHUN TepMiH 4YM OyKBEHE TIIO3HAYEHHS 3 HOro
MOXO/DKEHHSM 3 1HO3eMHOI MOBH, NPaBHJIBHO BUKOPHCTOBYBATH
MaTeMaTH4H1 TEPMIHH B NOBCSKAEHHOMY KHTTI.

Cmagnenna: yCBIIOMJICHHS Ba)XJIMBOCTI BHBYCHHS 1HO3EMHHUX
MOB Ul PO3YyMiHHS MaTeMaTHYHHX TEPMiHIB Ta II03HAYCHB,
MoImyKy iH(pOpMalii B iHIIOMOBHUX JPKEperax.

Haguanwvni pecypcu: TeKCTH iHO36MHOIO MOBOIO 3 BHKOPHCTAaHHIM
CTaTUCTHYHUX JaHUX, MATEMAaTHYHUX TEPMiHiB.

Maremarnuna
KOMIIETEHTHICTb.

Yminna: onepyBatu uucioBoro iH(opmalli€ro, reOMETPUIHUMHU
o0’ekTaMM Ha IUIOHIMHI Ta B TMPOCTOPl; BCTAHOBIIOBATH
BIIHOIIEHHS MK peaJIbHUMH 00’ €KTaMH HaBKOJIMIITHBOT IIHCHOCTI
(IpUPOHUMHM, KYIbTYPHUMH, TEXHIYHUMH TOILO); PO3B’A3yBaTH
3ajaui, 30KpeMa IPakTUYHOTO 3MICTy; OyAyBaTH 1 TOCTIIKYBaTH
HalmpocTil MaTeMaTU4HI MOJIENI peabHUX 00'€KTIB, MPOLECIB 1
SIBUIL, IHTEPIPETYBATH Ta OL[IHIOBATH pe3yJIbTaTH; IPOrHO3yBATU
B KOHTEKCTI HAaBYAJbHHX Ta MPAKTHYHHX 33]1a9; BUKOPUCTOBYBATH
MaTeMaTH4YHI METOJIU Y KUTTEBUX CUTYaIlIsX.

Cmagnenna: yYCBIIOMIIGHHS 3HAY€HHS  MaTeMaTUKH  JUIS
MOBHOILIIHHOTO JKUTTS B CYYaCHOMY CYCIUIbCTBI, PO3BUTKY
TEXHOJIOTIYHOTO, EKOHOMIYHOTO 1 OOOpPOHHOTrO MOTEHLiaTy
Jiep>KaBH, YCHIIIHOTO BUBYCHHS 1HIIIMX JTUCIMILIIH.

Haguanvni pecypcu: pO3B'A3yBaHHS MaTeMaTHYHUX 3a7ad,
30KpeMa TaKHX, 1110 MOJICIOI0Th PeajbHi KUTTEBI CUTYaILlIi.

OCHOBHI KOMIIETEHTHOCTI
y TNPUPOTHUYMX HAyKax 1
TEXHOJIOTIAX.

Yminna: poszniznaBat npoGiieMu, 110 BAHUKAIOTh Y JOBKIJUII 1 SIK1
MOXKHa pO3B’s3aTH 3aco0aMu  MaTeMaTUKW; OyayBaTH Ta
JOCTIKYBaTH MaTeMaTH4H1 MOJIEN1 PUPOJAHUX SIBUIILL 1 TPOLIECIB.
Cmaenenna: YCBIJOMIICHHS BaXJIMBOCTI MaTEMaTHUKH  SIK
YHIBEpCaJIbHOT MOBH HAyKH, TEXHIKU Ta TEXHOJOT1M.

Haeuanvni pecypcu: cxnagaHHs rpadikiB Ta giarpam, sKi
UTFOCTPYIOTh  (DYHKIIIOHAJIBHI 3aJIe)KHOCTI PE3yNbTaTiB BIUIUBY




JIOACHKOT NISITBHOCTI HA TPUPOTY.

[ndopmaniitno-mdpoBa
KOMIIETCHTHICTh

Yminna: crpykrypyBatu Aasi; Ty 3a aITOPUTMOM Ta CKIIQAaTU
QITOPUTMU; BU3HAYATH JOCTATHICTh JaHUX JUIS PO3B’sI3aHHS
3a/1a4i; BUKOPHCTOBYBATH Pi3HI 3HAKOBI CHUCTEMH; 3HAXOJHUTU
iHopMallif0 Ta OI[HIOBAaTH 1ii JIOCTOBIPHICTH, JIOBOJUTH
ICTHHHICTb TBEPIKCHb.

Cmaenenna: KpUTHYHE OCMUCICHHs iH(Mopmalii Ta mkepen ii
oTpuMaHHs; ycBimomiieHHs BaxkiauBocTi IKT nns edpextuBHOTrO
PO3B’sI3yBaHHS MaTeMaTUYHUX 3a]1a4.

Haeuanwni pecypcu: Bizyanizaiis gaHux; modymosa rpadikiB Ta
niarpaM, 300paKeHb CTEPEOMETPUYHUX (Iryp 3a JOTOMOTOIO

MPOrpaMHHUX 3aC00iB.

VYMiaHs BUUTHCS

BIIPOJOBXK KHUTTA

Yminna: Bu3HayaTH MeTy HaBYaIbHOI TiSUTBHOCTI, BiIOMpaTH i
3aCTOCOBYBAaTH TOTPIOHI 3HAHHS Ta CIOCOOM MiSUTBHOCTI st
JOCSTHEHHSI i€l METH; OpraHi30BYBaTH Ta IUIAHYBATH CBOIO
HaBYAJIbHY  JiSUTBHICTD; OCBITHIO

MOACIOBATU BJIaCHY

TPAEKTOPiIO, aHANI3yBaTH, KOHTPOJIOBATH, KOPUTYBaTH Ta
OLIIHIOBATH PE3YJIbTATH CBOET HABYAIBHOI AiSUTBHOCTI; JOBOJUTH
MPAaBUJIBHICT BIIACHOTO CY/PKEHHS a00 BU3HABATH ITOMUJIKOBICTb.
Cmaenenna: yCcBiIOMIICHHS BIIACHUX OCBITHIX MOTPEO Ta IHHOCTI
HOBUX 3HaHb 1 BMiHb; 3allIKaBJICHICTh Y Mi3HAHHI CBITY; PO3YMiHHSA
B&KJIMBOCTI  BUUTHUCS o

BIIPOAOBIK  JKUTTA, MMparaiCHHA

BJIOCKOHAJICHHS PE3YJIbTATIB CBOET NISIIBHOCTI.

pecypcu:
TPA€EKTOPIl; CTaTUCTUYHA 1H(OpMaLlis; ICTOPUYHI 3a/1a41; 3aBAaHHS

Haeuanovni MOMEIIIOBAHHA  BJIACHOI  OCBITHBOI

HMOBIpHICHOT'O 3MICTY.

[HimiaTUBHICTE 1
M1 AIPUEMITUBICTD

Yminna: renepyBatu HOBI 171€1, BUPIIIYBaTH KUTTEB]I MpoOIEMH,
aHaJli3yBaTH, MPOTHO3YBATH, YXBAJIIOBATH ONTHUMAJIbHI PIllICHHS,
BUKOPHUCTOBYBaTH  KpHUTepil
e(pEeKTUBHOCTI Ta TOYHOCTI, 3 METOI BHOOpY Hall Kpamioro
pillIeHHS; apryMeHTYyBaTu 3axXMIIATH
JUCKYTYBaTH; CTparerii,
ONITUMAITLHUX CIIOCO0IB pO3B’sI3aHHS KUTTEBOTO 3aBJIAHHS.

palioHaJIbHOCTI, MPaKTUYHOCTI,

Ta CBOIO  MO3HIIIO,
BUKOPHCTOBYBAaTH PI3HI HIyKaro4du
Cmaegnennsa: 1HIIATUBHICTD, BIANOBIAAJIBHICTh, YIEBHEHICTh Yy
co01; MepeKOHaHICTh, IO YCITIX KOMaH/IX — 1€ 1 0COOUCTHI yCIiX;
MO3UTHBHE OLIHIOBaHHS Ta MIATPUMKA KOHCTPYKTMBHHX i/1ei
HIINX.

Haeuanwvni 3agadi  MiANPUEMHUIIBKOTO

pecypcu: 3MICTY

(omTuMizaliiiHi 3a1a4i).

CowianpHa
rpOMaITHChbKa

Ta

KOMIIETEHTHOCTI

Yminna: BUCIOBIIOBAaTH BIACHY JYMKY, CIyXaTH 1 YyTH 1HIIUX,
OLIIHIOBATH apryMEHTH Ta 3MIHIOBaTH JYMKY Ha OCHOBI JIOKa3iB;
apryMEHTyBaTH Ta BIJCTOIOBATH CBOIO TIO3MINIO; YXBATIOBATH
apryMEHTOBaHI PIICHHS B KUTTEBUX CUTYAIISX; CITIBIIPAIIOBATH




B KOMaH/Ii, BUJIUISATH Ta BUKOHYBATH BJIACHY POJb B KOMaHIHIN
po0OTi; aHaNi3yBaTH BJIACHY E€KOHOMIYHY CHTYallil0, POJMHHHUNA
OTO/IKET, KOPHUCTYIOUHCh MaTeMaTHYHUMU METOJIaMU;
OpiEHTYBATHCS B IIUPOKOMY KOJIi TOCIYr i TOBapiB Ha OCHOBI
YITKUX KpUTepiiB, pPOOUTH CIOXHUBUUN BUOIp, CHUPAIOYHCEH,
30KpeMa, 1 Ha MaTeMaTU4HI JIaHi.

Cmaenennsa: oMaIIuBICTh 1 TOMIPKOBAHICTh; pIBHE CTABJICHHS 10
IHIIMX HE3aJIe)KHO BiJ CTATKiB, COLIAJILHOIO ITOXOKEHHS,
BI/IMOBITAJIbHICTH 32 CHIJIBHY CIIPaBy; HAJAIITOBAHICTh HA JIOT1YHE
OOTpYHTYBaHHsS TO3MIII 0e3 mepeauyacHOro TEepexony JIo
BHCHOBKIB; TIOBara [0 MpaB JIFOJWHU, aKTUBHA TO3UIlS IIOIO
00pOTHOU 13 AUCKPUMIHALIIEIO.

Haesuanwhi pecypcu: 3ai1adi coliaabHOTO 3MICTY.

9 Ob6i3HaHiCTh Ta
camoBupaxeHHs y cdepi
KyJIbTYpH

Yminna: 3piiicHioBaTé HEOOXiHI PO3PAXyHKH ISl BCTAHOBJICHHS
MPONOPIIH, BiITBOPEHHS IEPCIIEKTUBU, CTBOPEHHS 00’ €MHO-
IPOCTOPOBUX KOMITO3MIIIH; YHAOUHIOBATH MaTeMaTH4YHI MOJEII,
300paxatu Qirypu, rpadiku, pUCyHKH, CXEMH, JiarpaMu.
Cmagnenna: YCBIIOMIICHHS B3a€MO3B’SI3KYy MaTEMaTHKH Ta
KYJbTYpPH Ha IPUKIIATAX 3 ApXITEKTYpH, )KUBOIUCY, MY3UKH Ta iH.;
PO3YMiHHS BaXJIMBOCTI BHECKY MAaTEMaTHKIB y 3arajJbHOCBITOBY
KYIBTYpY.

Hasuanwvni pecypcu: MaTreMaTHYHI MOJCII B PI3HUX BHJIAX
MUCTEIITBA.

10 [ ExosoriyHa TpaMOTHICTb i
3JI0pPOBE JKUTTSI.

Yminna: anamizyBaTd 1 KPUTHYHO OIIHIOBATH COLIAJIBHO-
€KOHOMIYHI To/ii B JIepKaBl HA OCHOBI CTaTUCTHUYHUX JAHHX;
BpaxoBYBaTH MPaBOBi, €TUYHI, €KOJOTIYHI 1 COI[iaJIbHI HACIHIJKU
pillieHb; PO3Mi3HABATH, K IHTEPIpPETaLlii pe3yabTaTiB BUPILICHHS
po6JIeM MOKYTh OYTH BUKOPHCTaHI JIJIsl MaHITyTFOBaHHS.
Cmaenenna: YyCBIIOMIIGHHS B3a€MO3B 513Ky MaTEeMaTUKHU Ta
€KOJIOT1i Ha OCHOBI CTaTUCTUYHUX JIaHUX; OIIAJHE Ta OepeKInBe
BIJIHOILIEHHSI 10 NPHUPOJHUX PECypCiB, YUCTOTH MAOBKULISA Ta
JOTPUMAaHHS CaHITapHUX HOPM NOOYTY; pO3IJIsA] MOPIBHSIBHOI
XapaKTEPUCTUKUA MO0 BUOOPY 3I0pPOBOTO CIOCOOY JKHTTS;
BJIACHA JyMKa Ta MO3ULIs 10 3J0BXHBaHb AJKOTOJIIO, HIKOTHHY
TOILLO.

Hasuanwni pecypcu: HaBYaJbHI TMPOEKTH, 3aJayi COIAIbHO-
€KOHOMIYHOT'0, E€KOJIOTIYHOTO 3MICTY; 3ajadi, $Ki CIPHSIIOTH
YCBIJIOMJICHHIO IIHHOCTI 3JI0POBOTO CIIOCOO0Y KHUTTSI.

Hackpizni Jginii Ta ix peasizanisi. ¥ HaBuasibHii nporpami BUOKPEMITIOIOTHCS TakKl HACKpi3H1

YOTHPHU JiHIT KIIOYOBUX KomrereHTHocTel: ''Exojioriuna Oe3mexka Ta crajuil po3BUTOK',
"I'pomagsincbka BiamoBigaabHicTs', "310poB'a i Oe3nexa", "llinnpuemauBicts Ta ¢piHaHcoBa

rpaMoTHIcTB", sSIKi cripsMOBaHi Ha (OPMYBaHHA B Y4HIB 3/IaTHOCTI 3aCTOCOBYBATH 3HAHHS ¥ yMIHHS y

PCAIBbHUX KUTTEBUX CI/ITyaL[iSIX .

Hackpi3ni niHil € 3aco60oM iHTerparii KIIYOBHX 1 3aralbHONPEIMETHHX KOMIIETEHTHOCTEH,

HaBYAJIbHUX MIPEIMETIB Ta IPEAMETHUX IIMKIIIB, IX HEOOX1HO BpaxoBYBaTH pU (POPMYBaHHI MIKIIEHOTO




CEepEeIOBHINA )KUTTEAISUTBHOCTI.

Hackpizui miHI1 € CcOmianbHO 3HAYUMUMHU HAINPEIMETHUMH TEeMaMH, SIKI JOMOMAararTh
(GhOopMyBaHHIO B YYHIB YSBIEHb MPO CYCIUJILCTBO B I[IJIOMY, PO3BUBAIOTH 3JIaTHICTH 3aCTOCOBYBATH
OTpHUMaHi 3HaHHS Y PI3HUX KUTTEBUX CUTYAIlIsX.

HaBuaHHsI 32 HACKPI3HUMHU JIIHISIMU PEATi3yEThCSI HACAaMIIEPEI:

* yepe3 Opranizailio BiIMOBITHOTO HaBYAJIBLHOIO CEPEIOBUIIA — 3MICT Ta I[iJIi HACKPI3HUX TEM
BpPaxOBYIOThCS MPH (POPMYBaHHI TyXOBHOTO, COIIaJILHOTO 1 (DI3UYHOTO CepeOBHIIA HABYAHHS;

yepe3 0a30BI HABYAJIbHI NPEIMETH — [T/ 4aC HABYaHHS, BUXOASYM 13 HACKPI3HUX TEM,
MIPOBOJATHCS BIAMOBIHI TPAaKTOBKH, MPUKIAIWA 1 METOIM HABYAHHS, PEAi3yIOThCA HAANPEIMETHI,
MDKKJIACOBI Ta 3araJbHOIIKUIBHI MPOEKTH. POJIb HaBYaIBHUX MPEIMETIB IPH HABYAHHI HACKPIZHUX TeM
— pi3Ha 1 3JIeKUTH BiJ IJICH 1 3MiCTy HaBUAIBHOTO MPEMETa Ta BiJ TOTO, HACKUIBKHU TICHO TIOB’sI3aHUI
13 KOHKPETHOIO HACKPI3HOIO TEMOIO TOH UM 1HIIHMIA TPEIMETHUHN LUKIT;

© uepe3 MpeMETH 32 BHOOPOM;

* yepes creliaibHl KypcH 3a BUOOPOM;

* yepe3 Mo3aKJIacCHy HaBYajibHY pOOOTY.

Hackpi3ni jinii:

1. Hackpizna ninist «Ekonoziuna 6e3nexka ma cmanuil po3eumok» HallijaeHa Ha GOpMyBaHHS B
VYHIB COIIAJIbHOT aKTHBHOCTI, BIAOBITAJIBHOCTI Ta €KOJIOT1YHOI CBiIOMOCTI, TOTOBHOCTI OpaTu y4acTh y
BUpIIICHH] TUTaHb 30€PEKEHHS TOBKULIS 1 PO3BUTKY CYCIIJIBCTBA, YCBIIOMIICHHS BaXKIIMBOCTI CTAJIOTrO
PO3BUTKY JIJIsl MAOYTHIX TTOKOJTiHb.

[Tpo6nematuka HackpizHoi diHil “Exonoriuna Oe3meka Ta cTanuii pO3BUTOK peani3yeThCs B
Kypcl MaTeMaTUKH, HacaMIepel, Yepe3 3aBaHHs 3 peaJbHUMU JaHUMU [IPO BUKOPUCTAHHS MPUPOIHUX
pecypciB, iX 30epekeHHS Ta NPUMHOXKEHHS. AHaI3 LUX JaHUX CIPHUSE PO3BUTKY OEpeXIUBOTO
CTaBJICHHS /10 HaBKOJIMIIHBOTO CEPEJOBUINA, €KOJIOTii, (OpPMYyBaHHIO KPUTUYHOIO MUCIJIEHHS, BMiHHS
BUpILIYBaTU NPOOJIEMH, KPUTUYHO OI[IHIOBATH NEPCIEKTUBH PO3BUTKY HABKOJMIIHHOTO CEPEAOBUINA 1
O UHU. MOXJIIMBI YPOKHU Ha BiAKpUTOMY MHOBITpi. [lpy po3rmisiai wiel jiHIi BaKIMBe Miclie 3aliMaloTh
B1JICOTKOB1 OOUHCIICHHS, (PYHKIIIT, €JIEMEHTH Teopil IMOBIPHOCTEN Ta CTATUCTHKHU.

2. Peamizarrist HackpizHOT JiHiT «I pomadanceka ionogioanvHicmoy cripusitTuMe GOPMYBaHHIO
BIJINIOBIJAJILHOTO YJI€HA IPOMaJIU 1 CYCIUILCTBA, 110 PO3YyMi€ MPUHIMIIM 1 MEXaHI3MHU (YHKIIIOHYBaHHS
cycninabcTBa. LI HacKpi3Ha JiHisS OCBOIOETHCSI B OCHOBHOMY Uepe3 KOJEKTHUBHY TiSIbHICTh (JIOCHTITHUIBKI
poboTu, pobOTH B TIpymi, NMPOEKTH TOLIO), SKA IMOEJHYE MAaTeMaTUKy 3 IHIIMMHM HaBYAJIbHUMHU
IpeMeTaMu 1 pO3BHBAE B YUHIB TOTOBHICTH JI0 CIIBIIPalli, TOJIEPAHTHICTh HI0A0 PI3HOMAHITHUX CIIOCO01B
TiSUTBHOCTI 1 TYMOK.

HaByanHs MaTeMaTHKN Ma€ BUKJIMKATH B YUHIB IKOMOTa OLIbIIIE MO3UTUBHUX €MOIIii, a ii 3MicT
- OyTd HaIIJICHUM HAa BHUXOBAaHHS TOPSIHOCTI, CTApaHHOCTI, CHCTEMAaTHYHOCTI, IOCIIOBHOCTI,
nocuaouocTi 1 4ecHocTi. [lpukian BuMTens NOKIMKaHMM 3irpaTH BaXIJHMBY posib y (OpMyBaHHI
TOJICPAHTHOTO CTABJICHHS JO TOBAPHIIIB, HE3AJIECKHO BiJ PIBHSA HABUAJBHUX JOCSITHEHb. 3 M€l XK
HACKpI3HOIO JIIHIEIO TOB'S3aHl, HAMpPHUKIAJ, MPOLIEHTHI OOYMCIIEHHS, €JIEMEHTH CTATUCTHKH, IO
JI03BOJISIFOTh YYHSIM 3PO3YMITH 3HAUEHHS KUIbKICHUX MOKAa3HMKIB MPH XapaKTEPUCTHULIl CYCHIJIbCTBA 1
HOr0 PO3BUTKY.

3. 3aBmaHHAM Hackpi3HOI JiHIT «300poe's i 6e3neka» € CTAHOBJIECHHS YYHSA SK €MOLIHHO
CTIHKOTO 4Wi€Ha CYCIIJIbCTBA, 3JaTHOTO BECTH 3J0POBUN CmOCiO XKUTTA 1 (HOpMyBaTH HaABKOJIO cebe
Oe3reyHe )KUTTEBE CEPEIOBHUIIIE.

Hackpizna minis “310poB's 1 6e3meka” B Kypcl MaTeMaTHKH PEaTi3yeThCsl depe3 3aBAaHHS 3
peaTbHUMHU JTAaHUMHU TPO OE3IeKy 1 OXOPOHY 370pOB's (TEKCTOBI 3aBIaHHs, MOB’SA3aHI 3 CEPEIOBUIIIEM
JIOPOKHBOTO PYXY, PYXOM IIIOXOMIB 1 TPAHCIOPTHUX 3aco0iB, BIJCOTKOBUMHU OOYHUCICHHSMH i



rpagikamy, 110 CTOCYIOThCS YUHHUKIB pU3HKY). OcobnuBo BaxkiuBuid aHaniz npuyuH JATII, mo’s3anux
13 IepeBUILIEHHAM HIBUIKOCTI. BapTo 3BepHYyTH yBary Ha npo0ieMu, MoB’s13aHi 13 pU3UKaMH JJIs1 )KUTTA 1
3I0pOB’Sl TIpM BUBYEHHI OCHOB Teopii HMOBIpHOCTEH Ta MaTreMaTHYHOI CTaTHCTUKU. Bupimenns
npobneM, 3HalieHHX 3 «ara-eekToMly, PO3INIAA KpacHBMX MATEMATHUYHHX KOHCTPYKIIiH, MONIyK
ONTUMAJIbHUX METOJIB PO3B’sA3yBaHHs 3a/a4 TOLIO, 34aTHI BUKIMKATH B YUYHIB MO3UTHUBHOIO BIAYYTTS
YCHIXY.

4. Hackpizna niHis «Ilionpuemnusicmo ma ¢inancosa zpamomuicmey HalllJICHa HA PO3BUTOK
JTIEPChKUX 1HIIIATUB, 3JaTHICTh YCHIIIHO MISITH B TEXHOJOTIYHOMY IIBHIKO3MIHHOMY CEPEIOBHIII],
3a0€3MeUYeHHsT KPaIloro po3yMiHHSA YYHSMU MPAKTHYHHX aCMEKTiB ()IHAHCOBHUX IMHUTaHb (3I1HCHEHHS
320113/ KEHb, IHBECTYBAHHSI, 3a[I03MUEHHS, CTPAaXyBaHHs, KPEIUTYBAaHHS TOILO).

[1# Hackpi3Ha IiHIA TOB'A3aHA 3 PO3B'A3YBAaHHAM IMPAKTHYHUX 33734 I[IOJ0 IUIAHYBAHHS
rOCIOIAPCHKOT MisSUTHHOCTI Ta peaTbHOI OLIHKH BJIACHUX MOXIJIMBOCTEH, CKIIaIaHHsI CIMEHHOTO OI0IKETY,
(bopMyBaHHS EKOHOMHOTO CTaBJICHHS JI0 MPUPOIHUX pecypciB. BoHa peanizyerbcs mia yac BUBUEHHS
BiJICOTKOBHX OOYHCIIEHb, PIBHSIHb Ta (QYHKIIIH.

3 MeTow MiABUIICHHS €(QEeKTUBHOCTI HaBYaHHSA, HEOOXITHOI YMOBOIO € 3alydyeHHS 0
HABYAJIbHO-BUXOBHOTO TMPOIIECY KOMIIETEHTHICHOTO, [iSJIbHICHOTO Ta OCOOMCTICHO-OPIEHTOBAHOTO
MiIXOAIB, SIKI MependadaoTh CUCTEMAaTUYHE BKJIIOUEHHS YYHIB IO PI3HMX BUIB aKTHBHOI HaBYAIbHO-
Mi3HABAIBHOI TiSUTBHOCTI Ta (HOPMYBaHHS YMiHb KOPUCHUX Y PEaIbHUX KUTTEBUX CHTYyalisX. JloninbHO,
7Ie 11e MO>KJIMBO, HE JIUIIE MTOKa3yBaTH BUHUKHEHHS MaTEMAaTUYHOTO (aKTy i3 MPAKTUYHOI CUTYalii, a i
UTIOCTpYBaTH MOTO 3acTOCyBaHHS Ha mpakTulli. @DopMyBaHHI0O MaTEeMaTHYHOI Ta KIFOYOBUX
KOMIIETEHTHOCTEH CIIpHsi€ BCTAHOBJICHHS Ta peaii3aiis y HaBUYaHHI MaTEeMaTHKH MDKIPEAMETHHX i
BHYTPIIIHBONIPEJAMETHUX 3BA3KIB, a caMme: 3MICTOBO-iH(GOpMAIiHHUX, OMepaIifHO-TiSIbHICHUX 1
oprasizariiHo-MeTOJUYHHX. Ix BUKOPHCTAHHS MOCWJIIOE MI3HABAJIbHUIN 1HTEpEC YYHIB 0 HABYAHHS 1
HiJBHIYE iX pIBEHb 3arajibHOI KYJIbTYpH, CTBOPIOE YMOBH JUIsl CUCTEMAaTH3allil HaBYaJIbHOTO MaTepiainy
1 popMyBaHHs HAyKOBOTO CBITOIJIsIy. YUHI HAOyBarOTh JJOCBIJy 3aCTOCYBAHHS 3HaHb HA MPAKTHUIIL.

BaxnuBy posib y HaBUaHHI MaTeMaTUKU BIAIrpa€e CUCTEMaTUYHE BUKOPUCTAHHS 1CTOPUYHOTO
Marepiany, IKUi MiBUIIY€E IHTEPEC 10 BUBYCHHSI MAaTEMaTHKH, CTUMYJTIOE TIOTST IO HAYKOBOT TBOPYOCTI,
NpoOy/Ky€e KPUTHUHE CTaBJIEHHSA 1O (PAaKTIB, a€ y4HSAM YSBIEHHS MPO MAaTEeMAaTUKY K HEBLI €MHY
CKJIaJIOBY 3araJlbHOJIIOJICHKOI KymbTypH. Ha HOXiAMMBHX NpHKIagax CIijJ MOKa3yBaTH YYHSM, SK
PO3BHUBAJIUCS MaTeMaTHUHI MOHATTS 1 BIIHOLIEHHS, Teopii Ta MeToau. O3HAaHOMJIEHHS YYHIB 3 IMEHaMHU
Ta OlorpadisMu BUJATHHUX YYEHMX, SKI CTBOPIOBAJIM MaTeMaTHKy, 30KpeMa BHUIATHUX YKpPaiHCHKUX
MaTeMaTHKiB, CIIPUATUME HALlIOHAJIbHOMY 1 HAaTPIOTUYHOMY BUXOBAHHIO HIKOJISIPIB.

Pexomennauii moao po6oru 3 mporpamoro. OnHi€l0 3 TOJOBHHUX 3MICTOBHUX JIHIA Kypcy
«MaremaTiKay B CTapIlii MIKOJI € (yHKIIOHAJIbHA JiHig. TOMY JOIIBHO pO3NOYMHATH BUBYEHHS KYpCy
3 Temu «@DyHKIIII, iXHI BIaCTUBOCTI Ta rpadikm» — Horo ¢yHIaMeHTy. Y i Temi 31HCHIOETHCS
MTOBTOPEHHS, CUCTEMaTHU3allisl MaTepialy CTOCOBHO (DYHKIIIM, KMl BUBYABCS B OCHOBHIN HIKOJII, HOTO
MOTJMONEHHST 1 PO3IIMPEHHS, 30KpeMa, 3a paxyHOK cTeneHeBUX (QyHKUii. ['0loBHOIO MeToro
OTIPAIIOBAHHS LI€1 TEMU € MIATOTOBKA YYHIB /10 BUBYEHHS HOBHUX KJIACiB (PyHKIIN (TPUTOHOMETPUYHHX,
CTEINIEHEBUX, TOKa3HUKOBUX, JIOTapu(MIYHUX), @ TAKOK MOTHBAIIs] HEOOX1AHOCTI PO3IIMPEHHS anapary
JOCIHIJKeHHsT QYHKIIIH 3a JOMOMOTO0I0 MOXiHO1. JIeHTMOTHBOM TeMH Mae OyTH MOJICJIIOBAHHS pealbHUX
IpOIIeCiB 3a JonoMoror0 QpyHkiii. Ockiibku poboTa 3 JiarpaMaMu, puCyHKaMu, rpadikaMu € OJHUM 13
MOIIMPEHNX BUIIB MPAKTUYHOI MiSUIBHOCTI JIIOAMHHU, TO 1O TOJOBHUX 3aBJaHb BHUBUEHHS TEMHU CIIiJ
BIJIHECTH PO3BUTOK I'padiyHOI KYJIbTYpH YUHIB. [1eThbes mepenycim npo «duTaHHs» rpadikiB, TOOTO Ipo
BCTAHOBJICHHS BJIACTUBOCTEH (PYHKIIIT 3a 11 rpadikom.

VY HaCTyNMHHX TeMaX PO3IIUPIOIOTHCS Ki1acH (DYHKIIIH, K1 BUBYAIKMCS B OCHOBHIM IIKOJI. Y Temax

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



«Tpuronomerpuyni ¢ynkuii» 1 «[lokaznukoBa Ta norapupmiuHa (QYHKIID» BMIHHSA JOCITIIKYBAaTH
¢bynkuii, ski chopMoBaHi B mepmIiii TeMi, 3aKPIIUIIOIOTHCA 1 3aCTOCOBYIOTHCS /10 MOJETIOBAHHS
3aKOHOMIPHOCTEH KOJIUBAJIBLHOTO PyXY, MPOLECIB 3pOCTaHHS Ta ClaAaHHsA. B ysaBieHHI y4HIB XapakTep
(h13MYHOTO MPOIIECY MA€ aCOIIFOBATUCH 13 BIMOBIIHOIO (DYHKINIETO, 11 TpadikoM, BIACTUBOCTSIMH.

BaxxnuBum 3aBepuieHHsSM (QyHKIIOHANBHOI JiHIT Kypcy «Marematukay € po3riis]l IHOHATh
MOXiIHOI Ta IHTerpayiia, sKi € HEOOXITHUM I1HCTPYMEHTOM JOCHiDKeHHS pyxy. OcHOBHI imei
MaTEMaTHUYHOTO aHalli3y BUTJISAAIOTh JOCUTH MPOCTUMHU 1 HAOUHHMH, SKIIO BUKIAJATH IX HA TOMY
IHTYITUBHOMY piBHI, Ha SKOMY BOHU BHHHKJIM ICTOPHYHO 1 SKHA IUJIKOM 3aJ0BOJIBHSE TOTPEOH
3arajJbHOOCBITHBOI MIATOTOBKHM Y4HIB. He BapTo 3axormmoBaTucs (GOpMasbHO - JIOTIYHOK CTPOTICTIO
JIOBEICHb Ta BIABOAMTH 0araTto 4acy CyTO TEXHIYHHM IHUTAaHHSAM 1 KOHCTpYKUisM. binmbine yBaru ciif
OPUIUIATH 3MICTy i€l 1 TOHATh, IX TEOMETpUYHOMY 1 (i3MUHOMY TIyMayeHHIO. BuBUCHHS
IHTETPaIbHOTO YMCIICHHS 3a3BUYall TOYMHAETHCS 3 PO3TIISILY CYKYITHOCTI IEPBICHUX JaHo1 GyHKIIi, IKY
JOLUIBHO PO3YMITH K CYKYIHICTh (DYHKIIIH, SIKi 3aJOBOJIBHAIOTH YMOBY ' = f(X).

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

Posrnsinatotbess  OOYMCIICHHSI, OIIHIOBaHHS Ta TIOPIBHSHHSA 3HAUY€Hb TPUTOHOMETPUYHUX,
CTETIEHEeBHX, TOKa3HUKOBUX, JOTapu(MiuHUX BUPA3iB.

[leBHe Miciie B Kypci 3aiiMalOTh TOTOXKHI IEPETBOPEHHS TPUTOHOMETPHUYHUX, CTEIIEHEBUX Ta
norapupmiuHuX  BUpasiB. Tpuronomerpwuni  ¢QyHKIII TOB’sA3aHI MDK co0or0  Oaratbma
CHiBBiZHOIIEHHAMH. IX YMOBHO MOXKHA MOJUINTH Ha Tpu rpynH. Ilepma rpyna GopMys BCTAHOBIIOE
3B’SI30K MIJK KOOpJIMHATAMH TOYKH KOJIa — 1€ TaK 3BaHi OCHOBHI CITiBBiAHOIICHHS. J[pyra rpymna hopmyr
Ma€ CBOIM JDKEPEJIOM CUMETPil0 1 MepioJUYHICTh PYXYy TOUKH MO Koiy. BoHa ckinamaetrbes 13 Gopmyn
3BEICHHA. TPeTIo TPyIy TOTOKHOCTEH MOPOIXKYIOTh TOBOPOTH TOUKH HABKOJIO IIeHTpa koja. dopmynu
JI0JJaBaHHS OB’ A3YIOTh KOOPJMHATH TOYOK Py, Pg, Py p.

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

VY crapmiiii KO PO3MIMPIOIOTHCS KJIACH PIBHSAHB, HEPIBHOCTEH, iX CHUCTEM, METOIHU
po3B’s3yBaHHs, cepu 3acTOCyBaHHS. BUBUEHHS IIbOTO Marepiandy IOB’S3y€ThCSl 3 BIIACTUBOCTIMH
BIJIOBIAHUX (QYHKIIIH.

Sk 1 B OCHOBHIM IIKOJI, T€OMETPisl y CTapiIiii MIKOJl Ma€e HaBYaTH Y4YHIB IPaBHJIBHOMY
CIPUIIMaHHIO HAaBKOJIMIIHBOTO CBITY. AJie JJIs IIbOTO CTEPEOMETPis Mae OiJbIIe MOKIMBOCTEH. [neThes
PO PO3BUTOK JIOTIYHOTO MHCICHHS, (OpPMYBaHHS MPOCTOPOBOI YSIBU, BHUPOOJIEHHS HaBUYOK
3aCTOCYBaHHS TEOMETpii [0 PO3B’SA3aHHSA MpPaKTMYHUX 3aBAaHb. PoO3B’sA3aHHA LMX 3aBJaHb
PO3MOYMHAETHCA 3 po3ryIsiay TeMu «llapanenbHiCTh IPSAMUX 1 IUIOIIMH Y POCTOpi». Y Hill 3aKIaaeThes
(GbyHIIaMeHT JUIsl BUBYEHHS CTEpeoMeTpii — reomeTpii nmpoctopy. OcoOnuBy yBary He0O0Xi1HO MPUALTUTH
peastizaliii NpUKJIaJHOI CIPSIMOBAHOCTI TeMU. [ '0JIOBHUM BHECKOM y pO3B’s3aHHS 3a3HaY€HOI MpoOIeMHu
€ (opMyBaHHS YITKUX YSBJIEHb IPO B3a€MOBIAHOIIEHHS] T€OMETPUYHUX 00’ €KTIB (MPAMUX, IJIOLIUH) 1
BIIHOIIIEHb MK HUMH 3 00’ €KTaMH HaBKOJIMIITHBOTO CBITYy. BaxkinuBe Miciie B TeMi HEOOX1THO BiJBECTH
HAaBYaHHIO YYHIB 300pa)X€HHIO POCTOPOBUX (HIryp Ha IJIOLIMHI 1 3aCTOCYBAHHIO LUX 300pa’keHb MpPH
PO3B’A3yBaHHI 3a/1a4.

B nporieci BuBueHHs TeMu «llepneHANKYISApHICTD NPSIMHUX 1 IJIOUIMH Y MPOCTOPI» 3aKIIaIA€ThCA
byHgaMeHT [UId BUMIpIOBaHb Yy cTepeomerpii. 3HAa4yHOiI yBaru BHUMarae (OPMYBAHHS TaKHUX
(byHIaMEeHTaIbHUX TOHSTH, K 3arajibHe MOHATTS BiACTaHi, MOHATTA KyTa SIK MipHd PO3MILIEHHS MPSIMUX
1 IUIOMMH Ta JIBOTPAHHOTO KyTa SK TeOMeTpU4HOi ¢irypu. [3 BBEICHHSIM BiIHOIIECHHS
MEePIEHIUKYISIPHOCTI TPSAMUX 1 TUIOIIMH, MEPIEHIUKYISIPHOCTI TJIOIMIMH, a TaKOX BiJACTaHEH 1 KyTiB
MOJICITIOI0Ul MOJKJIMBOCTI KYypCy cTepeoMeTpii 3HayHO 3pocTaioTb. Posrmsan temu «Koopaunatw i



BEKTOPU» JIO3BOJMTH MOBTOPUTH HABUAIBHUI MaTepial i3 cTepeoMeTpii 1 3acToCyBaTH HOBUH MiAXia 10
BUBYEHHS MPSAMHUX 1 IJIOMIMH y ipocTopi. OKpeMUM 3aBIaHHSAM BUBUEHHS TeMH «KOoOpanHATH 1 BEKTOPH»
€ y3araJbHEHHS BEKTOPHOTO 1 KOOPAMHATHOT'O METO/IIB Y BUIIAAKY IPOCTOPY.

VY temax «MHororpanHukn», «Tina o6epTaHH» PO3TISNAIOTHCS OCHOBHI BUAM T€OMETPHYHUX
TUT Ta iXHI BIacTUBOCTI. [IpyM BHBUEHHI IMX TEM BAXJIMBUM € MiAXia, M0 nepemdadae GpopMyBaHHS
HaBHYOK KOHCTPYIOBaHHS 1 Kiacu@ikallii T Ta iX moBepxoHb. Takuii miaXiJl BUMarae BUKOPUCTaHHS
KOHCTPYKTUBHUX O3HaueHb. KOHCTPYKTMBHI O3HA4€HHS J03BOJIAIOTH BCTAHOBUTH CIUIBHICTH MIXK
MpU3MaMH 1 MWIIHIpaMH, MipaMilaMi Ta KOHycamMu. Y mpolieci BUBYCHHS TeMH «O0’eMH Ta IO
MMOBEPXOHb T'€OMETPUYHMUX TID» MAaOTh OYTH PO3TJSHYTI Pi3HI METOAU OOYMCIEHHS 00'€MIB 1 ILIOII
noBepxoHb. OcoONMMBY yBary HEOOXiJHO MPUAUIATH METOAY PO3OUTTS, SIKUW Ma€ BEIHKE MPAKTUIHE
3Ha4YeHHs. BUKOpHUCTaHHSA aHANOTii MK BUMIPIOBAaHHIMHM IUIOL] TUIOCKUX (iryp i 06'emiB cripustume
3aCBOEHHIO MaTepiany yuHsMH. [Ipy BUBYEHHI IO MOBEPXOHB TUT IOIUIBHO ITUPOKO KOPUCTYBATUCS
MPUPOIHOIO Ta BAXKIIMBOIO 3 MPAKTHYHOI TOYKHU 30PY 1€€I0 PO3TOPTKH.

[Iporpama nepeabayae peanizaiiro JiSIbHICHOTO MAXOMY A0 HABYaHHSA MAaTEeMAaTUKH K FOJOBHOI
yMOBH 3a0e3neueHHs e)eKTUBHOCTI MaTeMaTHYHOT OCBITH.

HaBuanbHuii mporec y crapmiii mkom notrpedye 1 poOUTh MOMKIMBUM BHUKOPUCTAHHS
cnenudiyaux ¢GopM Ta METOMIB HaBUaHHSA. MOXJIIMBICTh iX BHUKOPHUCTAHHS 3YMOBIIEHA BIKOBUMU
0COOJIMBOCTSIMH CTApIIOKIACHUKIB, HAOYTUMH B OCHOBHIW INKOJI HaBHYKaMHU CaMOCTIHHOI po0oTH,
piBHEM pO3BHMHEHHS 3arajJbHOHABUAIBHUX 1 Mi3HABAIBHUX BUMAIB AisIbHOCTI. OCHOBHOIO (hopMoOrO
MIPOBE/ICHHS 3aHATH 3aJMINAETHCS CHCTEMa YPOKIB: BUBUEHHS HOBOTO MaTepiany, (pOpMyBaHHS BMiHb
PO3B’A3yBaTH 33/1a4i, y3aralbHEHHsI Ta CHCTEMATH3allli 3HaHb, KOHTPOJIIO 1 KOpeKIii 3HaHb. [Topsn i3 mum
BUKOPHUCTOBYETHCS IIKLIbHA JIEKIIiS, CEMIHAPCHKI Ta MPAKTUYHI 3aHATTS, IHTETPOBaH]1 YPOKU MaTeMaTHUKH
3 PO UILHUM MPEAMETOM TOIIIO).

Peanizanis piBHeBoi audepeHmianii Ha NPAKTUYHUX 3AHATTAX € OJHIEI 3 TOJOBHUX YMOB
epekTUBHOCTI HaBuaHHS. OCOOIMBICTIO MPAKTUYHUX 3aHATh Mae OYTH MOCTiiiHe 3aJlyuyeHHs Y4HIB 10
caMOCTiitHOT poOOTH. JIOLUTEHO CIUJIBHO OOTOBOPUTH 1€I0 Ta aJITOPUTM PO3B’SI3yBaHHS MEBHOTO KJIacy
3agad. [licns bOro KOKHUH Y4eHb MOYKE BUKOHYBATH 3alPOITOHOBAHY CHCTEMY BIIPAB, CIUIKYIOUYHCH 13
BUYHTEJIEM.

Baxxnuse Miclie B oprasizailii HaBYaHHsSI MaTeMaTUKH Ma€ NOCICTH BJOCKOHAJIEHHS, Y TOPIBHSHHI
3 OCHOBHOIO MIKOJOIO, CUCTEMH CaMOCTiiHOT poOoTu y4HiB. POpPMYBaHHIO BIAMOBIIHUX MOTHUBIB /10
CaMOCTIHHOI poOOTH CHpHsi€ 3aCTOCYBaHHS 3aBJaHb Ha PUCYHKaX, KOHTPOJbHHUX 3alHUTaHb, 30KpemMa
MPUKIIQJHOTO XapaKkTepy, JOMAIIHIX poOIT 3 AOCHIPKEHHS KOHKPETHUX KiaciB (QyHKIIiH, reOMeTpUYHUX
KOHCTPYKIIIH.

BaxuBuMm 3aco00M HaBUaHHS MOXYTh CTaTH KOHTPOJIbHI 3allUTaHHA 1 TECTOBI 3aBIaHHS, SKi
CHpsSIMOBaH1 HE Ha BIATBOPEHHS O3Ha4YeHb, (PaKTiB, GopMyIl, a Ha 3’ICyBaHHS €JIEMEHTIB Ta CTPYKTYpHU
03HAa4YeHb MATEMAaTHYHUX 00’ €KTIB; X MICIIS B CUCTEMI 1HIIIMX MOHATH; ONEPaIliil, SKi MO)KHA BUKOHYBATH
3 00’ekTOM, Horo ocobmuBocTeil Ta BiacTuBOCTe. [loAiOHI KOHTPOJBHI 3alMTaHHS CTUMYIIOIOTH
MPOAYKTHBHE MUCICHHS YYHIB, CHPHUSIOTH He(HOPMATLHOMY 3aCBOEHHIO TEOPETHYHOTO Marepiamy,
(GbopMyIOTh HaBUUKH MOPIBHAHHS, KJIacH(iKallil, y3aralbHEHHs, 3aCTOCYBaHHS MaTeMaTHUYHUX MOHATH 1
00’ €KTIB.

OO0O0B’SI3KOBUM €JI€MEHTOM TEXHOJIOTi] HaBYaHHSA Ma€ OyTH MOCTiHA AiarHOCTHKA HaBYaJbHUX
JOCSITHEHB Y4YHIB. BUBUEHHS KOXKHOI TEMH CIIiJl IOYMHATH 3 BUKOHAHHA JIarHOCTUYHOI poOOTH, 110 Ja€
3MOT'y BCTAHOBUTH PIBE€Hb BOJOJIHHS MaTepiajioM MOMEpPeAHbOI TeMU. 3a pe3yabTaTaMH JA1arHOCTUYHOL
pOOOTH BHSBISIOTHCSI IPOTAIMHU Y MIATOTOBII y4YHS, HOTO TOCATHEHHS, IO JIOTIOMAra€ CHpsMyBaTh
3yCHJUIA HOro Ta BUKJIaZaya Ha MOMIMNIIEHHS CTaHy CIIPaB.

3HayHe MICIE Yy TEXHOJOrll HAaBYaHHsS Ma€ IOCIIaTH TEMaTHUYHUM KOHTPOJIb HaBYAIbHUX
JOCSITHEHB SIK 3aci0 yMpaBiIiHHA HAaBYAJILHUM MpouecoM. /o KOXHOI TeMH cHcTeMa KOHTPOJIO MOXKE



CKJIaJJaTUCA 3 TEMAaTUYHOI KOHTPOJIBHOT POOOTH, 1110, SIK IMPABUIIO, BKIIOYAE JIBI YACTUHU — TEOPETHUUYHY
1 TECTOBY.

OG0B’ A3KOBMM €JIEMEHTOM HABYAHHS MAIOTh CTAaTH iHAMBiAyajibHi 3aBJAaHHA 3 TeMM. IX BapTo
MPOIMOHYBATH HAa 3aBEPIIATHLHOMY €Talli BUBUEHHS TEMH JUIsl CAMOCTIHHOTO OIMPAIIOBAHHS TICIs BCIiX
KOHTPOJIIOIOYMX 3aX0/iB. MeTa 3aBJaHb — OXONMTU Marepiajl TeMU B IIOMY, IPUBEPHYTH yBary 10
TOJIOBHOTO, JIaTH JOJATKOBI HPUKIAAM 1 TOSICHEHHS OKPEMHX CKJIAJHUX MOMEHTIB, MIJKPECIUTU
0COOMBOCTI ¥ TOHKOII, MEPEKOHATH YYHIB y MOXJIMBOCTI PO3B’s3aHHS 3a/ad OCHOBHUX THIIIB.
InnuBigyanbHI 3aBAAHHS IEPEBIPAIOTHCS, OLIHIOIOTHCA BUUTENEM Ta 3aXMINAIOTbCs ydHeM. Bapro
IUIAHYBAaTU BUKOHAHHS 1HJIMBIAYyaJbHUX 3aBIaHb, SKi MeperdavaroTb O3HAHOMIIEHHS K 3 PO3BUTKOM
MaTeMaTHKHd B ICTOPUYHOMY AacmlekTi (Hampukiang, 3 TeMu «CKUIbKH ICHYe TEeOMeTpiii?»), Tak i
3mictoBHUX («IlepcriekTuBay, «MaTeMaTHKa 1 COIIOIOTIN).

OparM 3 eQeKTUBHUX 3aCO0IB YIOCKOHAJICHHS HAaBYaHHS, OCOOIMBO y CTapHIiil MIKOJI, €
MOJTyJIbHE TIPOEKTYBAaHHS HABUAIBHOTO MPOLECY, SAKe Mependadae, mo OJHHULICI0 BUMIPY HAaBYaJIHHOTO
IIPOLIECY € HE YPOK, a IeBHA CYKYIHICTh YPOKIB, IKa OXOIUIIOE JIOTIYHO OB’ sI3aHUN OJIOK HaBYaIbHUX
IIUTaHb TEMH.

[Iporpama mnepenbauae Hacammepes, OBOJIOAIHHA 3arajbHO0 MAaTEMaTHYHOKI KYJBTYPOIO,
BUPOOJICHHS] MATEMAaTUYHOTO CTUITI0 MUCJICHHS, TOOTO BMiHHA KJIacu(iKyBaTU 00’ €KTH, BCTAHOBIIIOBATH
3aKOHOMIPHOCTI, BUSIBJISITH 3B’ I3KH MIX PI3HUMH SIBUIIIAMH, TIPUHMATH PILICHHS TOIIO.

CTpykTypa HaB4YajbHOI mporpamu. [Iporpamy momano y ¢opmi Tabmuili, 1O MIiCTUTh IBI
KOJIOHKH: OYIKYyBaHI pe3yJIbTaTH HABYAILHO-TI3HABAIBHOI JISUTBHOCTI YYHIB Ta 3MICT HABYAJILHOTO
Mmarepiany. OuikyBaHi pe3ylbTaTH HaBYAIBHO-MI3HABAJIBHOI [iSUIBHOCTI YYHIB OpPIEHTYIOTH Ha
pe3yibTaTH HaBYaHHS, sIKI € 00’€KTOM KOHTPOJIO M OLIHIOBaHHSA. Y 3MICTI BKa3aHO HaBYAJIbHHM
MaTepial, KU MiAIsirae BUBUCHHIO 3 METOO JIOCSITHEHHS BiJIOBIAHUX PE3YNbTAaTIB.

3MiCT HaBYaHHS MaTE€MAaTUKHM CTPYKTYPOBAHO 3a TEMaMHU BIAMOBIJHMX HaBYAJbHUX KYpCIB 13
3a3HaYEHHAM IOCIIZIOBHOCTI TeM Ta KIJIbKOCTI TOAMH Ha iX BUBYEHHA. Takuil po3moain 3MmicTy i
HABYAJIbHOTO 4Yacy € OpIEHTOBHUM. YUHTENSM 1 aBTOpaM HiAPYYHHUKIB HAJAETHCS MPaBO KOPUTYBaTH
MIOCJIIJJIOBHICTh BUBYEHHS TEM Ta 3MIHIOBATH PO3MOALUI TOJUH HA iX BUBYEHHS 3aJI€KHO Bl MPUHHATOT
METOAMYHOI KOHIIETIii Ta KOHKPETHUX HaBYAJIBHUX CHTyalid. Ha mouaTky KOKHOTO KJlacy BKa3aHO
3HAYHY KUIBKICTh PE3epBHUX TOJWH, SIKI BUYUTEIb, HAa BIACHUHA pO3CYA MOXE BHUTpavyaTH Ha
cHCcTeMaTH3allilo Ta HOBTOPEHHs MaTepiajly Ha OYaTKy Ta B KiHII POKY, 30UIbIIEHHS KUIBKOCTI TOAUH
Ha KOKHY 13 BKa3aHUX T€M, 30KpeMa JJIsl BHECEHHS 3MiH JI0 OPIEHTOBHOI'O KaJleHJapHO-TEMAaTHYHOTO
IUIaHy. 3a YMOBHU BHJIUIEHHS TOJIMH BapiaTUBHOI CKJIaZOBOI HA BUBYEHHS MaTeMaTHKH JO0JaTKOBUH yac
MIOTIOBHIOE TOJIMHU PE3EPBY.

[Iporpama MiCTUTB MEPENiK OUIKYyBaHUX PE3yJIbTATIB PIBHA MIITOTOBKH YUHIB 32 KOXKHOIO TEMOIO.
BiH cnyrye OCHOBOIO il IUIAaHYBaHHS CHCTEMH TEMATHYHOTO KOHTPOJIO, Ui JIarHOCTHYHOTO
KOHCTPYKTHBHOTO 3aJ[aHHS I[iJIeil BUBUCHHS TEMH Y BUTJISIIII CHCTEMH 3aBJIaHb, MOXJINBICTh PO3B’ I3aHHS
SKMX HaJla€ BUBYCHHS TEMH.

[IporpaMa Hajae BUMTENIO LIMPOKI MOXKIMBOCTI JUIsl BUKOPUCTAHHS PI3HMX 3aco0iB, (opm,
METO/1B HaBYaHHA, BUOOPY METOJUYHUX HUIAXIB 1 IPUHOMIB BUKJIAIEHHS! KOHKPETHOTO MaTepiaity.

HaBuanbHi TeMu, BU3HAUEHI NPOTPaMol0, MOXYTh BHUBYATUCS YYHSAMH Ha pPI3HUX PIBHAX
3aCBOEHHS TEOPETUYHOro Mmarepiany 1 ¢GopMyBaHHS BMiHb. 3a YMOBHM HEJOCTAaTHHOTO PIBHS
MaTeMaTHYHOI MiITOTOBKH YUHIB KJacy JesKi TEMU Ha YPOKax MOXKYTh po3risaaTucs 0e3 1oBeJeHb, Ha
MPOCTUX 1 JOCTYNHUX MPHUKIATaX 1 HE BUHOCUTHUCA y MOBHOMY 00CS31 Il TEMAaTUYHOT'O KOHTPOIIIO.
3aiikaBJeH1 Y4H1 MOXKYTh J€TajbHIIIe ONaHOBYBAaTH TaKi TEMH CaMOCTIHHO 3a MIAPYYHUKOM, Ha Kypcax
3a BUOOPOM UM IiJT Yac 1HAMBITyaJbHOTO HABUYAaHHSI B TI03ayPOYHHI Yac.

Oco0MBOCTI OI[iIHIOBAHHS TA BeJAeHHS KypPHaJy. Y KiHIII KOXKHOI TeMH 3 anreOpu 1 oYaTKiB
aHaJi3y Ta 3 TeOMETpii BUMTENb NMPOBOJUTH TEMATWYHE OLIHIOBaHHA. [Ipy BHCTaBIEHHI TeMaTHYHOI



OILIHKK BPAaXxOBYIOThCSI BCi BUIW HABYAIBHOI MISUIBHOCTI, IO MiAJISTATW OIIHIOBAHHIO MPOTATOM
BUBYEHHS TEMHU.

CemecTpoBe OIIHIOBAaHHS 31MCHIOETHCS HA MIICTaBl TEMATUYHOTO OKPEMO 3 aJIreOpH 1 MOYaTKiB
aHaymizy 1 OKpemo 3 reoMerpii. TUNOBMMH HaBYATBLHUMH IIJJAHAMHU 3arajbHOOCBITHIX HaBYAJIbHUX
3aknaniB Il crymeHro mepenbaueHe oriHtoBaHHSA y4HIB 10-11-x kmaciB 3 marematuku. CemecTpoBa
OLIIHKA 3 MATEMaTHKHU BUBOJIUTHCS SIK CEPEIHE apH(PMETUIHE CEMECTPOBUX OLIIHOK 3 IBOX MATEMATUIHHUX
KypciB (anreOpu 1 MoYaTKiB aHaji3y Ta reoMeTpii) Ta 3MIMCHIOETHCS OKPYTJEHHS /0 ILJIOTO YHCIA.
(Hampukiaza, ydeHb/y4eHUIT Mae CEMECTPOBI OIIHKH § 3 anreOpu 1 mouyaTkiB aHamizy i1 9 3 reomerpii.
Toni cepenne 3HaueHHs1 cranoBuTHME (8+9):2=8,5~9. OTKe, ceMecTpoBa OIliHKA 3 MareMaTuku — 9).
CemecTpoBa OIliHKa 3 MATEMAaTHKU BUCTABIIIETHCS 0€3 JaTH 10 KJIIACHOTO XKYPHATY Ha CTOPIHKY 3 alreopu
1 MOYaTKIB aHaJIi3y B CTOBIMUMK 3 HaanmucoM «l cemectp. Marematukay, «II cemectp. MaTemaruka» Ta Ha
CTOpPiHKY 3BeseHoro o0miky. CemecTpoBa OIlIHKa MOXKE MHiAJISATaTH KOPUTYBAHHIO BIAIOBITHO 0
«lHCTpYKIIT 3 BeIeHHS KIacHOro »KypHany yduHiB 5-11(12)-x kiaciB 3araJbHOOCBITHIX HaBYaIbHUX
3aKJIaJiB», 3aTBEpKeHOT Haka3oM MiHicTepcTBa ocBiTH 1 Hayku Ykpainu Binx 03 gepBHs 2008 poky Ne
496. KopuroBana ceMecTpoBa OIliIHKa 3 MaTEMaTHKH BHUBOJIUTHCS SK CEpeJHE apupMETHUHE
CKOPUTOBAaHHMX CEMECTPOBHX OIIIHOK 3 JBOX MaTeMaTHYHUX KypciB (aireOpH i MOYaTKiB aHami3y Ta
reoMeTpii) Ta 3AIMCHIOETHCSI OKPYTJICHHS JI0 IIJIOTO YMCIIa 332 HaBEIEHUM MPHKIAIoM. BucraBiserscs
KOpPHUTOBaHAa CEMECTPOBA OIlIHKA 3 MATEMATHKHU HA CTOPIHKY 3 aJIreOpH 1 IOYaTKIB aHATI3Y.

PiyHe oliHIOBaHHS 3/IHCHIOETBCS HA OCHOBI CEMECTPOBUX a00 CKOPHIOBAaHUX CEMECTPOBHX
OLIIHOK 3 MaTeMaTuKH. PiuHa OlliHKa 3 MaTeMaTHKH BHCTABJISIETHCS HA CTOPIHKY 3 aureOpu 1 MovaTKiB
aHaJi3y B CTOBIYMK 3 HaanmucoMm «Piuna. Martematuka». Ha CTOpiHKY 3BeieHOTO OONIKY HaBYAJIbHHX
JOCSITHEHb YYHIB PiYHA OI[iHKA 3 MATEMAaTHKH BUCTABIISIETHCS Yy CTOBITYHK «MareMaTHKay.



AJITEBPA TTIOYHATKU AHAJII3Y 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 HaBYAJILHOIO0 MaTepiaaxy

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

Y4yenb/yueHunus:

KOPHUCTYETHCH PI3HUMH CIIOCOOaMHu 3a/1aHHs (QYHKITIH;
3HAXOAUTH 00J1aCTh BU3HAYCHHS (DYHKIIIOHATILHUX
3aJIeKHOCTEH; 3HaUeHHs (DYHKIIIH TPpH 3aJaHuX
3HAYEHHSX apryMEHTY 1 3HAU€HHS apryMEHTY, 3a SIKUX
¢dyHKIis HaOyBae TaHOTO 3HAYCHHS,

BJIACTHBOCTI;

BCTAHOBJIKOE BIIACTUBOCTI (YHKITIH;

00YHCJII0€ TA MOPIBHIOE 3HAUCHHS BUPA3iB, SIKi MiCTATH
CTENeHI 3 pallioHATbHUMHU ITOKa3HUKAMH, KOPEHI;
PO3Mi3HA€E Ta CXeMaTH4YHO 300pa:kye rpadiku
CTeNeHEeBUX (DYHKIIIH;

MOJIeJTIO€ PEaTbHI 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.
Creninp 3 panioHaTbHUM TOKa3HUKOM, Ta
fioro BIacTUBOCTI

Crenenesi (hyHKIIIi, 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 cxeMaTu4uHo 0yaye rpadiku
TPUTOHOMETPUYHMX (YHKIIIH;

iJIIOCTpY€E BIIaCTUBOCTI TPUTOHOMETPUYHUX (YHKIIIH 32
JIOTIOMOT 010 TpadikiB;

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

PO3B’sI3y€ HAUITPOCTIIII TPUTOHOMETPUYHI PIBHSIHHS.

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

TpuronomeTpuyHi GYyHKIIT YUCTOBOTO
aprymeHnTy. OCHOBHI CIIBBITHOIICHHS Mk
TPUTOHOMETPUYHUMHU (YHKILISIMUA OJTHOT'O
aprymenty. @opmyiu 3BeICHHS.
[epionnunicts GyHKUiNA. BractuBocTi Ta
rpadiku TPUTOHOMETPUYHUX (YHKIIIH.
dopMynu 101aBaHHS IS
TPUTOHOMETPUYHUX (PYHKIIIH Ta HACTIIKH 3
HUX.

HaiinpocTimi TpuroHoMeTpuyHi piBHSHHS.

Tema 3. IOXITHA TA If 3BACTOCYBAHHS 14 roxun

Y4yenb/yueHuus:

PO3yMi€ 3HaUCHHSI MOHATTS MOX1AHOT JIJISl OTHCY
peasbHMX MPOLECIB, 30KpEMa MEXaHIYHOTO PYXY;
3HAXOJAUTH IIBUIKICTh 3MIHU BEJTMYMHU B TOYIIl; KyTOBHUMA
KOe(]IIIeHT 1 KyT HaXHJy JOTHYHOI 110 rpadika ¢pyHKIii B
JaHif TOYII;

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

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

3HAXOAMTH HalOUIbIIE 1 HaliMEeHIIIe 3HaUeHHs QYHKIIIT;
PO3B’sI3y€ HECKIIaH1 IPUKIIAH] 3a7]a4i HA 3HAXOKCHHS
HaNOUIBIINX 1 HAIMEHIINX 3HAY€Hb PeaIbHUX BEJIMYMH.

...... o .

IMoxiana ¢yHKuii, if reoMeTpUYHHMA
(h13MYHUN 3MICT.

IIpaBuna nqudepeHIiroBaHHS.

O3naka cranocti pynkii. JloctaTHi ymoBH
3pocTaHHs U crajaHHs QyHKIII].
Excrpemymu ¢yHKIii.

3acTocyBaHHS MOX1AHOT 1O JOCHIKEHHS
¢byHK1IiM Ta MOOYA0BHU iXHIX rpadikiB.
Haii0inbiue 1 HaliMeHIe 3HaueHHS (QyHKIII1
Ha IPOMIXKKY.




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

OuikyBaHi pe3y1bTaTH HABYAJIbHO-NII3HABAJIBbHOI
AiSILHOCTI Y4YHIB

3MicT HaBYAJILHOIO0 MaTepiaaxy

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

Y4yenb/yueHunus:

po3ni3Hae i 0yaye rpadiku MOKa3HUKOBOT i
norapuMivHOT QYHKIIIH;

UTIOCTPYE BIIACTUBOCTI MOKA3HUKOBOT 1
norapudMidHOi QYHKIIIH 3a JOTOMOTOI0 rpadikis;
32CTOCOBY€ TIOKa3HUKOBY Ta JorapupMiuny QyHKIii
JI0 OTHCY peajbHUX MPOLECIB;

PO3B’sAI3y€ HAUIPOCTIII MOKAa3HUKOBI Ta JorapudmiuHi
PIBHSIHHS 1 HEPIBHOCTI.

BnactuBocTti Ta rpadiku moka3HUKOBOT
GbyHKIII.

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

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

Y4eHnb/y4yeHuns:

3HAXOAMTH TIEPBICHI 32 IOTIOMOTOI0 TaOIHII
MEPBICHUX Ta IX BJIACTUBOCTEN;

BH/IISIE TIEPBICHY, IO 330BOJIBHSIE 3a/1aH1 TOYATKOBI
YMOBHY;

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

3HAXOJAUTH TUIOIII KPHUBOJTIHIMHUX Tparerii.

ITepBicHa 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€ 1110 Take MePEeCTaHOBKH, PO3MIIICHHS,
KoMOiHa1ii (6e3 MOBTOPEHb), KIIaCHYHE BU3HAUCHHS
MOHSTTA HUMOBIPHOCTI, 1110 TaKe reHepaibHa
CYKYIHICTb Ta BUOipKa, 03HAYEHHS CEPEAHBOTO
3HAUEHHS, MOJH Ta MeZiaH! BUOIPKU

004U CJII0€ BITHOCHY YaCTOTY MOJi1; KIJIBKICT
MEePECTaHOBOK, PO3MIIlIeHb, KOMOIHAII1i1; HMOBIPHICTh
o111, KOPUCTYIOUHUCH 11 03HAUEHHSM 1
KOMOIHAaTOPHUMHU CXEMaMH;

MOSICHIOE 3MICT Cepe/IHIX MOKa3HUKIB Ta
XapaKTepUCTHK BUOIPKH;

3HAXO/AMThb YHCIIOBI XapaKTEPUCTUKU BUOIPKHU JTaHUX.
3aCTOCOBY€ IIMOBIPHICHI XapaKTEPUCTUKHI
HABKOJIMIIHIX SBUI JUISI IPUUHATTS pillleHb

Enementu komOinaTopuku. [lepectranoBku,
po3MilIeHHs, KoMOiHallii (0€3 TOBTOPEHb ).
KnacuuHe BU3HaueHHs HMOBIPHOCTI
BUIIAKOBOI IOIil.

Bu6ipkoBi XapakTepUCTUKU: pO3Max BUOIPKH,
Moja, MeJliaHa, cepeaHe 3HaueHHs. ['padiune
nojaHH4 iHpopMarii mpo BHOIPKY.




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

OuikyBaHi pe3y1bTaTH HABYAJIbHO-NII3HABAJIBbHOI
AiSILHOCTI Y4YHIB

3MicT HaBYAJILHOIO0 MaTepiaaxy

Tema 1. HAPAJIEJIBHICTD ITPAMUX I IIVIOIUWH Y ITPOCTOPI 17 roaun

Y4yenb/yueHunus:

HA3MBA€ OCHOBHI MOHATTS CTEPEOMETPIi;

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

(dopmyJiro€ akcioMu cTepeoMeTpii Ta HaCTIIKH 3 HUX;
3aCTOCOBY€E aKCIOMH CTEPEOMETPIl Ta HACIIIKY 3 HAX
JI0 PO3B’sI3aHHS HECKJIAIHUX 3a/1ay;

KJIacu(pikye 3a IEBHUMHU 03HAKaMH B3aEMHE
PO3MIIIEHHS MPSIMUX, IPAMUX 1 ITOIIUH, TUIOIIUH Y
MPOCTOPI 32 KUTBKICTIO iX CITUIBHUX TOYOK;
BCTAHOBJIIOE MAPANICIbHICTD MPSAMUX, MIPSIMOT Ta
TUTOIIMHY, JIBOX TJIOUIHH;

3’SICOBYE, YU € JIBI IPSAMI MUMOO1KHUMH;

300paxkae Girypu y npocTopi;

3aCTOCOBY€E BIAHOUICHHS MMapaJIeIbHOCTI M1k MPIMUMU
1 TUTOIIMHAMY Y TIPOCTOPI1 0 OMUCY BiAHOIIEHb MK
00’ €KTaMU HaBKOJIUIITHBOTO 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, IPSAMOI Ta IUIOLMHM, ABOX IJIOIIMH;
(opmy.r0€ 03HaUEHHS KyTa MIXK IPSIMUMHU, ITPSIMOIO
Ta MJIOLUIMHOIO, MJIOUIMHAMH; TEOpeMyY PO TPH
NepIeHINKYIISPH;

3aCTOCOBY€ BIIHOIIECHHS MIX NMPSMUMH 1 TUIOIIUHAMU
y MPOCTOPI, BIJICTaH1 1 KyTH y IPOCTOP1 JO OMUCY
00’€KTIB HAaBKOJIMIIHBOTO CBITY;

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

[leprieHAUKYIAPHICTD IPAMUX.
[eprieHAUKYIAPHICTD TPAMO] 1 TUIOMIMHHU.
Teopema npo Tpu nepueHIUKYIAPH.
[NeprieHAUKYIAPHICTD TUTOIINH.
JIBOrpaHHUM KYT.

BumiproBaHHs BiicTaHel y IpOCTOpi: BiJ
TOYKH /10 TJIOUIMHH, Bl IPSAMOi 10
IJIOIIUHUA, MK TIJIOIMHAMU. BumiproBaHHs
KYTIiB y IPOCTOP1: MIXK MPAMUMH, MK
MPSIMOIO 1 IJIOIUHOO, MIXK TUIOIIIMHAMH.

Tema 3. KOOPIUHATH I BEKTOPH 10 rogun

Y4yenb/yueHuus:

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

BUKOHYE€ OTiepallii HaJl BEKTOPaMH;

3aCTOCOBY€ BEKTOPHU Il MOJICTTIOBAHHS 1 00UMCIICHHS
FeOMETPUYHUX 1 (PI3UYHUX BEJIUYUH;

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

BHUKOPHCTOBY€E KOOPJIUHATH Y TIPOCTOPI AT
BHMIPIOBAHHS B1JICTaHEH, KYTIB;

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

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




I'eomerpis. 11 kmac
(51 200. I cemecmp — 32 200, 2 200 Ha musicoens,
Il cemecmp — 19 200, 1 200 na muscoens, Pesepe — 14 zo0un)

OuikyBaHi pe3y1bTaTH HABYAJIbHO-NII3HABAJIbHOI
AiSVILHOCTI YYHIB

3MicT HaBYAJILHOI0 MaTepiaaxy

Tema 1. MHOI'OT'PAHHUKMH 14 roaun

Y4yenb/yueHunus:

PO3Mi3HA€ OCHOBHI BUI MHOTOTPAaHHUKIB Ta iX
CJIEMEHTH;

300paKy€ OCHOBHI BUJM MHOTOTPAHHUKIB Ta iX
CJIEMEHTH;

Mae yfABJIEHHS TIPO Mepepi3u MHOTOTPaHHUKA
TUIOIINHOIO;

(opmy.ti0€ 03HaUCHHS BKa3aHUX y 3MICTi
MHOTOT'PaHHHKIB;

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

00YHCJII0€ BETUYNHA OCHOBHHX €JICMEHTIB
MHOTOTPaHHHMKIB;

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

MHororpanauk Ta ioro eneMeHTH. OmyKJi
mHororpanHuku. [Tpusma. Ipsama i
npaBwibHa mpusmu. [lapaneneninen.
[Tipamina. [IpaBunbsHa 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’sI3yBaHHS 337134,

po3ni3Ha€e BUIM TiJ1 OOepTaHHS, IXHI €JIEMEHTH;
MHOTOT'pPaHHMKH 1 TiJ1a 00epTaHHA y iX KOMOIHALISAX B
00’ €KTaxX HaBKOJHIIIHHOTO CBITY.

Huninap, konyc, ix enementu. [lepepizu
IWITIHAPA 1 KOHYCa: OCBOBI Mepepi3u
HUTIHIPA 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

Ydyenn/yueHuusi:

3anucye GopMyiH g 00YMCcIeHHs 00’ eMiB
napaJiesnenine/ia, Ipu3Mu, Iipamiau, [MITHIPa, KOHYyCa,
KyJIi, TUTOI] O1YHOI Ta MOBHOT MOBEPXOHB IUIIHJIPA,
KOHYCa, IOl cdepu;

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

PO3B’s13y€ 3a7a4i Ha O0UHCIEHHS 00’ €MIB 1 IJIOIIT
MOBEPXOHb TCOMETPHYHUX TiJI, 30KpeMa MPHUKIIATHOTO
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.




