HABUYAJILHA ITPOI'PAMA
3 MATEMATHUKU
(AJITEBPA T TIOYATKU AHAJII3Y TA TEOMETPIA)
qu1st yaHiB 10-11 xaciB 3araapHOOCBITHIX HABYAIBHHUX 3aKJIa/I1B
PiBens crangaprty

[TOACHIOBAJIBHA 3AITNCKA

Mema 6a3060i 3acanvhoi cepedHboi ocimu: PO3BUTOK OCOOHMCTOCTI, siIKa MOEIHYE B cOOi
TBOPYMH MOTEHLIAN A0 HAaBYaHHA, 1HILIATHUBHICTH 0 CAaMOPO3BUTKY Ta CaMOHAaBYaHHA B Cy4acHHX
YMOBaX, 3/4aTHOCTI ieHTU(iIKyBaTH ce0e sK BaXJIMBY 1 BIANOBIAAJIbHY CKIAJ0BY YKPaiHCHKOIO
CyCHUIbCTBA, SIKA TOTOBA 3MIHIOBAaTH 1 BIJICTOIOBATH HAalliOHAJIbHI I[IHHOCTI YKPaiHCBKOTO Hapoy.
Bax1MBUM YMHHHKOM PO3BUTKY TaKOi OCOOMCTOCTI € ()OpMYyBaHHS B YYHIB YMiHb 3aCTOCOBYBATH
HaOyTi 3HaHHS y peaJbHUX JKUTTEBUX CUTYallisfX, MiJ Yac pPO3B'A3aHHSA NPAKTUYHUX 3aBJaHb Ta
3IaTHOCTI BU3HAYaTH i OOTPYHTOBYBATH BIIACHY JKUTTEBY MO3UILIIO.

ITpoBigHKMM 3aco00M peani3alii BKa3aHOT METH € 3alpOBa/KEHHS KOMIIETEHTHICHOTO MiAXO0TY
y HaBUYAIbHO-BHXOBHUH IMPOIEC 3arajlbHOOCBITHBOI IIKOJW LUIAXOM (OpMyBaHHS NPEIMETHHX 1
KJIFOUOBUX KOMIIETEHTHOCTEH.

B ocHoBy moOymoBu 3MicTy Ta opraHizamii Hpolecy HaBYaHHS MaTEMaTHKH TOKJIaIEHO
KOMnemeHmMHICHUll nioxio, BIANOBIAHO JO SKOTO KIHIIEBUM pe3yJbTaTOM HaBYAaHHS IpeIMeTa €
copMOBaHi MEBHI KOMIETEHTHOCTI, Kl CIPUATUMYTh 34aTHOCTI Y4HS 3aCTOCOBYBAaTH CBOi 3HaHHS B
pearbHUX KUTTEBUX CUTYallisX, HECTH BiANOBIAAIBHICTE 32 CBOI JIii, OpaTH MOBHOI[IHHY y4YacTb B XKHTTI
CyCHUIbCTBA.

Jns ycmimHoi y4yacTi B Cy4acHOMY CYCHUIBHOMY JKHTTI OCOOHMCTICTH TOBHHHA BOJOMITH
NEBHUMH TNpPUHAOMaMU MaTEMAaTUYHOI MiSTIBHOCTI Ta HaBHYKAMH iX 3aCTOCYBaHb JI0 PO3B’S3yBaHHS
MpakTUYHUX 3aaad. [leBHOT MaTeMaTHYHOI MIATOTOBKH 1 TOTOBHOCTI ii 3aCTOCOBYBAaTH BHUMarae i
BHBYCHHs 0araTb0X HaBYAIBHHMX IMPEAMETIB 3arajlbHOOCBITHBOI IIKOJIHM. 3HAYHI BUMOTH J0 BOJIOIHHSI
MaTEMaTHKOI0 y pO3B’SI3yBaHHI MPAKTHYHHUX 3a1ad CTaBJISITh CYYacHHH PHUHOK MpaIli, OTPHUMAaHHS
SKICHOT MpodeciiHOT OCBITH, MPOJOBXKEHHS OCBITH Ha HACTYIHUX €Tarax. 1oMy OJHHM i3 TOJIOBHUX
3aBJJaHb IIbOTO Kypcy € 3a0e3leYeHHs YMOB /ISl JOCSTHEHHS KOXKHUM YyYHEM NPaKTUYIHOI
KOMIIETEHTHOCTI.

Ilpakmuuna komnemenmuicmp nependoayae, M0 BUITYCKHUK 3aralbHOOCBITHBOI'O HABYAIBHOTO
3aKJany:

« BMi€ OymyBaTh 1 JOCHII)KYBaTH HAWIIPOCTIII MaTeMaTHYHI MOJCNI peaJlbHUX 00’ €KTIB,
MPOIECIB 1 SBHUIL, 33a]a4, TOB’SA3aHUX 13 HUMH, 32 JOMOMOIOK MaTEeMAaTHYHUX OO €KTIB, BIAMOBITHHUX
MaTeMaTHYHUX 3a7ay;

* BMi€ OBOJIOJIBaTM HEOOXITHOIO ONEPaTUBHOIO I1H(POPMALIEI s PO3YMIHHS IOCTaHOBKHU
MaTeMaTuyHOi 3ajadi, i xapakrepy H OCOOJMBOCTEH; yTOYHIOBATM BHXIIHI JaHi, METy 3ajadi,
3HAaXOAUTU HEOOXITHY IOJATKOBY iH(opMaIlito, 3aco0M po3B’s3yBaHHA 3a/1adi; nepedopMyIbOBYBaTH
3ajlayy; pPO3WICHOBYBATH 3ajJaui Ha CKJIaJO0Bi1, BCTAHOBIIOBATU 3B’SI3KM MDK HHMMH, CKIJIQJATH ILIaH
pO3B’si3aHHS 3ajaui; BUOWpaTH 3aco0W pO3B’sA3aHHSA 3aj]adi, I1X IOPIBHIOBATH 1 3aCTOCOBYBATH
ONTUMAJIbHI; TEPeBIPATH TNPaBWIBHICTh PO3B’A3aHHA 3a7ayi; aHali3yBaTH Ta IHTEPHPETYBATH
OTPHMaHUI pe3yNbTaT, OIIHIOBATH HOTO MPUIATHICTH 13 PI3HMX TO3HWIlIH; y3arajJpHIOBAaTH 3a/ady,
BCEOIYHO 11 pO3TJIsIaTH; MPUIMATH PIilIeHHS 3a pe3yJbTaTaMi po3B’sI3aHHA 331aui;

* BOJIOJI€ TEXHIKOIO OOYHCIICHb, PAlliOHAJIBHO IMOETHYIOYH YCHI, MUCHMOBI, IHCTPYMEHTAJIbHI
00YMCIIeHHS, 30KpeMa HaOJIKEH;

* BMI€ TPOEKTyBaTH 1 3JIMCHIOBAaTH aIrOPUTMIYHY Ta €BPUCTHYHY JISJIBHICTH Ha



MaTeMaTUYHOMY MaTepiaii;

« BMi€ mparmoBatd 3 GopMmysnaMu (pO3yMiTH 3MICTOBE 3HAYCHHS KOXXHOTO elleMeHTa (hopmyiy,
3HAXOJMUTH iX YHUCIIOBl 3HAUEHHS NPHU 3aJaHUX 3HAYEHHSIX 3MIHHUX, BUPaXKaTH OJHY 3MIHHY uepe3
1HIIT1);

«BMi€ uyuTaTH 1 OyayBatu rpadikud (QYHKIIOHATBPHUX 3aJIGKHOCTEH, OCTIDKYBaTH iX
BITACTHBOCTI;

- BMi€ Kiacu}iKyBaTH 1 KOHCTPYIOBAaTH T'e€OMETpUYHI (irypu Ha IUIONMHI W y TIPOCTOPI,
BCTAHOBJTIOBATH 1X BJIACTUBOCTI, 300pa)kaT MPOCTOPOBI (Hirypu Ta ix eIeMeHTH, BAKOHYBAaTH TOOYI0BH
Ha 300pakKeHHSX;

« BMI€ BUMIPIOBaTH T€OMETPUYHI BEJIMYMHHM Ha TUIOLIMHI W y MPOCTOPi, SAKI XapaKTePU3YIOTh
PO3MILIIEHHS TeOMeTpUYHMX (iryp (BiAcTaHi, KyTH), 3HAXOAMTU KUIBKICHI XapaKTepUCTUKU (iryp
(rutomti Ta 00’emMm);

+ BMI€ OL[IHIOBATH IITAHCH HACTAHHSA TUX YM 1HIIUX [TOJIH.

[IpakTUyHa KOMIIETEHTHICTh € BaXKJIMBUM TOKa3HUKOM SKOCTI MaTeMaTH4HOI OCBITH,
OPUPOAHUYOI MIATOTOBKM MOJOAI. BOHa mMmeBHOro Mipor0 CBIAYUTH HPO TOTOBHICTH MOJOII [0
MOBCSKICHHOTO KUTTS, J0 HAWBaXJIMBIIIUX BHIIB CYCHUIBHOT MdiSTIBHOCTI, JO OBOJOJIHHS
npodeciiiHO OCBITOIO.

dopMyBaHHS HAaBUYOK 3aCTOCYBAaHHS MaTEeMaTHKH € OJHICI0 13 TOJIOBHUX Iliied HaBYaHHS
MaTeMaTuku. PanukampHUM 3aco00M peamizarlii TPUKIAAHOI CHPSIMOBAHOCTI IIKITBHOTO KYPCY
MAaTEeMATHKH € MTUPOKE CHCTEMAaTUYHE 3aCTOCYBAHHS METOJY MAaTeMaTHYHOTO MOJAEIIOBAHHS MPOTITOM
ycboro Kypcy. lle crocyeTbcsi BBEIEHHS TOHSTh, BUSBIEHHS 3B’SI3KIB MDK HUMH, XapakTepy
UTrocTpaliif, CHCTEMH BIIPaB 1, HAPEIITi, CACTEMHU KOHTPOJIO. [HaKIe Kakyyu, MaTeMaTUKU Tpeda Tak
HaBYaTH, 1100 y4Hl BMUIM ii 3aCTOCOBYBaTH. 3a0e3NeyeHHs MPUKIaJHOI CIIPSIMOBAHOCTI BUKJIAJaHHS
MaTEeMaTHKH CIpusie (OPMYBAHHIO CTIMKMX MOTHBIB JI0 HABUAHHS B3arali i JO HAaBYAHHS MaTEMaTHKU
30KpeMa.

Peanizanis npakTUYHOI CIPSIMOBAHOCTI B IPOLIEC] HABYAHHSI MaTEMaTUKU O3HAYAE:

1) CTBOPEHHS 3amacy MaTeMAaTHYHUX MOJIEJEH, sSKi ONMUCYIOTh PEeasibHI SBHIIA 1 MPOIECH,
MAaIOTh 3araJIbHOKYJIbTYPHY 3HAYYIIICTh, & TAKOK BUBYAIOTHCS Y CYMDKHHX TIPEIMETaXx;

2) dbopMyBaHHS B YYHIB 3HaHb Ta BMiHb, SKI HEOOXITHI JJIs JOCHIJDKEHHS IHX
MaTeMaTHIHUX MOJCIICH;

3) HaBYaHHSA Y4YHIB TOOYZOBI 1 JOCHTI/DKEHHIO HAWMPOCTIIIUX MAaTeMAaTHYHUX MOJeen
peaNbHUX SIBUII 1 MPOIIECIB.

[IpakTyHa CHOPSAMOBAHICTH MaTEMAaTHYHOI OCBITH CYTTE€BO  MIABUIIYETHCS  3aBASKH
BIPOBADKEHHIO 1H(POpMaIIHHO-KOMYHIKAIIHHUX 3aC00IB Y HABUaHHS MaTEMAaTHKH.

OpHuM 13 HaWBaXJIMBIMIMX 3ac00iB 3a0e3MedeHHs] MPaKTHUYHOI CHpPSIMOBAHOCTI HaBYAHHS
MaTeMaTHKH € BCTAHOBIIEHHS MDKIPEAMETHUX 3B’S3KIB MAaTEeMAaTUKU 3 IHIIMMH MPEAMETaMU, Yy Hepury
yepry 3 npupoaHnuuMu. OcoOIMBOI yBaru 3aciayroBy€e€ BCTAHOBIICHHS, 3B 3KIB MK MaTEMAaTHKOK Ta
1H(OPMATHUKOI0O — JBOMa OCBITHIMHU Tally3sMH, SIKI € BU3HAYAJIBHUMH Yy MiATOTOBII OCOOMCTOCTI IO
XKHUTTS Y TIOCTIHAYCTpiaibHOMY, iHpOpManiiHOMy cycninbeTsi. Llupoke 3actocyBanHs iHPOpMaLiiHO-
KOMYHIKAI[iIfHUX 3aco0iB y HaBYaHHI MaTEMaTHKH JOLIIbHE M TPOBEJACHHS MaTeMaTHYHHX
EKCIIEpUMEHTIB, MPAaKTUYHUX 3aHATh, 1H(OpMAaIiiiHOTO 3a0e3MedYeHHs, Bi3yaJbHOrO IHTEPIPETYBAHHS
MaTeMaTHYHOI iSTTbHOCTI, IPOBEJACHHS TIOCIII)KECHb.

KpiM Toro, HaBYaHHS MaTeMaTHUKH Ma€ 3pOOWTH TIEBHUN BHECOK Yy (OPMyBaHHS KITFOUOBUX
KOMIIETEHTHOCTEM.

Kimrouosi komnerentaocti | Kommmonenru

1 CrhinkyBaHHS JEpXaBHOWO | Yminna: CTaBUTH 3alUTaHHA 1 pO3Mi3HABAaTH MpoOseMy;




(1  pimHOIO Yy pasi
BIJIMIHHOCT1) MOBaMH

MIpKyBaTH, poOUTH BUCHOBKM Ha OCHOBI1 iH(opMaIlii, HoJaHoi B
pi3HUX popmax (y TabiuIX, Aiarpamax, Ha rpadikax); po3yMmiTy,
MOSACHIOBAaTH 1 IIEPETBOPIOBATH TEKCTU MAaTEMaTHUYHMUX 3a/ad
(YCHO 1 MHCBMOBO), TPAMOTHO BHUCJIOBJIIOBATUCS P1THOIO MOBOIO;
JIOPEUYHO Ta KOPEKTHO BXHMBAaTHU B MOBJIEHHI MaTeMaTU4HY
TEPMIHOJIOTIIO, YITKO, JIAKOHIYHO Ta 3pO3yMiI0 (OPMYJTIOBATH
JIYMKY, apryMEHTYyBaTH, IOBOJUTHU TNPaBWIBHICTh TBEPKEHb;
IIOTIOBHIOBATH CB1M CIIOBHUKOBHUII 3amac.

Cmaenenna: po3yMiHHS B@KJIMBOCTI YITKMX Ta JIAKOHIYHUX
(dhopMyTIOBaHb.

Haguanvni pecypcu:  03HaYCHHS TOHATH, (OPMYIIOBAHHS
BJIACTUBOCTEH, TOBEJICHHS TEOPEM, PO3B’I3yBaHHS 3ajau.

CrinikyBaHHSI 1HO3EMHUMU
MOBaMH.

Yminna: cninkyBatucs 1HO3€MHOIO MOBOIO 3 BHUKOPHCTaHHSIM
YHCITIBHUKIB, MATEMATUYHUX MMOHATH 1 HAY)KUBAHIIINX TEPMiHIB;
CTaBUTH 3alMTaHHsA, (OPMYJIIOBaTH MpoOieMy; 31CTaBISATH
MaTeMaTHYHUI TepMiH YW OyKBEHE TIIO3HAYEHHS 3 HOTO
MOXO/DKEHHSIM 3 1HO3eMHOI MOBH, MPAaBUJIBHO BHKOPHUCTOBYBATH
MaTeMaTU4YH1 TEPMIHU B OBCSIKICHHOMY JKUTTI.

Cmaenenna: ycBIIOMIICHHS Ba)KJIMBOCTI BUBYEHHS 1HO3EMHHUX
MOB MJii PO3YMIHHS MaTE€MaTUYHUX TEPMIHIB Ta IO3HAYCHb,
noIryKy ingopmMariii B iHIIOMOBHHUX JKepesax.

Haeuanvni  pecypcu:  TEKCTH  1HO3EMHOK  MOBOIO 3
BUKOPUCTAHHAM CTaTUCTUYHMX JIaHUX, MATEMaTUYHHUX TEPMiHIB.

Marematnyna
KOMIIETEHTHICTb.

Yminnua: onepyBaTu 4UCIOBOIO iH(OpPMAIli€l0, TEOMETPUIHUMHU
o0’eKTaMM Ha IUIOUIMHI Ta B MPOCTOPi; BCTAHOBJIIOBATH
BIJHOIIEHHS MDK peaJbHUMH 00 €KTaMH  HaBKOJHUIIHBOI
JificHOCTI (MPUPOJHUMHU, KYJIbTYpPHHUMH, TEXHIYHMMHU TOIIO);
PO3B’sA3yBaTH 33/a4i, 30KpeMa MPaKTUYHOTO 3MICTY; OyayBaTH i
JOCHIJKYBAaTH HAWIPOCTIII MaTeMaTHYHI MOJENi peabHUX
00'eKTIB, TpOLECIB 1 SBUIL, IHTEPNPETYBATH Ta OLIIHIOBATH
pe3yabTaTH; NPOTHO3YBAaTH B KOHTEKCTI HAaBUAIbHUX Ta
NPaKTUYHUAX 33/1a4, BUKOPUCTOBYBATH MaTEMaTHYHI METOAH Y
KUTTEBUX CUTYAIIisIX.

Cmaenenna: yCBIIOMIICHHS 3HA4YCHHS  MaTEMaTHKH  JUIS
MOBHOLIIHHOTO JKUTTSI B CYYaCHOMY CYCHUIbCTBI, PO3BUTKY
TEXHOJIOTIYHOTO, EKOHOMIYHOTO 1 OOOpPOHHOTO MOTEHIIATY
JIep>KaBH, YCIIIIHOTO BUBYCHHS 1HIIINX TUCIUTLIIH.

Haguanvni pecypcu: po3B's3yBaHHA MaTeMaTHMYHHMX 3ajad,
30KpeMa TaKHX, 1110 MOJIETIOIOTh peaibHl JKUTTEBI CUTYyaIll.

OCHOBHI KOMIIETEHTHOCTI
y NPUPOJHUYUX HayKax i
TEXHOJOTIIAX.

Yminna: posnizHaBaTh npoOjieMH, 110 BUHUKAIOTh Yy JOBKULT 1
SKi MOXXHa pO3B’s3aTH 3aco0aMu MaTeMaTHKW; OyayBaTu Ta
JOCTIKYBAaTH MaTeMaTH4HI MOJeNli MPUPOAHUX SBUIL 1
MPOIIECIB.




Cmaenenna: YCBIIOMIIGHHS BaXXJIMBOCTI MaTeMaTHKU  SK
YHIBEpCAJIbHOI MOBU HayKH, TEXHIKU Ta TEXHOJIOTIH.

Haeuanvni pecypcu: cxnagands rtpadikiB Ta giarpam, sKi
UTIOCTPYIOTh  (DYHKIIIOHATBHI 3aJI€KHOCTI PE3yJIbTATIB BIUIMBY
JIIOJICHKOT TISITEHOCTI HA TIPUPO.Y.

IndopmarniitHo-mdposa
KOMITETEHTHICTb

Yminna: ctpykTypyBaTH JaHi; JiATH 3a aJTOPUTMOM Ta CKJIalaTH
QITOPUTMH; BHU3HAYATHU JAOCTATHICTh MAHUX Ui PO3B’SI3aHHS
3a7ayi; BUKOPUCTOBYBATH PIi3HI 3HAKOBI CHUCTEMH; 3HAXOJIUTH
iHbpopMaIlito Ta OI[IHIOBAaTH 1ii JOCTOBIPHICTH, JIOBOJIUTHU
ICTUHHICTD TBEPIKCHb.

Cmaenenna: KpUTHYHE OCMUCIEHHs iHpopmamii Ta mkepen ii
orpuMaHHs; ycBimomiieHHs: BaxiuBocTi IKT mns edexruBHOTO
PO3B’A3yBaHHs MaTeMAaTUYHUX 3a]1a4.

Haesuanwsni pecypcu: Bizyanizallis JaHHX; M00y10Ba rpadikiB Ta
niarpaM, 300pakeHb CTEPEOMETPUYHHX (Iryp 3a JOMOMOTOIO
IIPOrpaMHUX 3acO0iB.

VYMiHHA BUUTHUCH
BITPOJIOBX JKUTTS

Yminna: Bu3HauaTH MeTy HaBYaJIbHOI NISAJIBHOCTI, BiAOuUpaTu i
3aCTOCOBYBAaTH IMOTPIOHI 3HAHHA Ta CHOCOOW MiSTBHOCTI JJIA
JOCSTHEHHS 1i€1 METH; OpraHi3oByBaTH Ta IUIAHYBaTH CBOIO
HaBYaJbHy  JISUIbHICTB,  MOJICTIOBAaTH  BJIACHY  OCBITHIO
TPAEKTOPilO, aHami3yBaTH, KOHTPOIIOBATH, KOPUTYBaTH Ta
OIIHIOBATH PE3YJIbTATH CBOET HABUAIBHOI JiSUTBHOCTI; JOBOJUTH
MPaBUIBHICTh BJIACHOTO CYJUKCHHS abo BU3HABATH
IMOMUJIKOBICTb.

Cmaenenna: YCBIJOMJIICGHHS BJACHUX OCBITHIX TMOTped Ta
[[IHHOCTI HOBHX 3HaHb 1 BMiHb; 3aI[iKaBIEHICTh y Mi3HAHHI CBITY;
PO3YMIiHHS B&KJIMBOCTI BUUTHCS BIPOJIOBXK KUTTS; IPArHEHHS 10
BJIOCKOHAJICHHS PE3YJbTATIB CBOET AiSITLHOCTI.

Haeuanvnui  pecypcu: MOJCTIOBaHHS  BIIACHOI  OCBITHBOT
TpaekTopii; CTaTUCTHYHA iHQOpMAaLis; ICTOPUYHI  3amadi;
3aBJIaHHS UMOBIPHICHOTO 3MICTY.

IHimiaTuBHICTE 1
M1IIPUEMITUBICTD

Yminna: renepyBatu HOBI i7€1, BUPINIYBaTH KUTTEBI MPOOJICMH,
aHaJli3yBaTH, MPOTHO3YBATH, YXBAJIIOBATH ONTHUMAJIbHI PILICHHS,
BUKOPHUCTOBYBAaTH KpHUTEpii PpaIiOHAIBLHOCTI, MPaKTUYHOCTI,
€(eKTUBHOCTI Ta TOYHOCTI, 3 METOK BHOOpPY Hall Kpamoro
pIlIGHHS; apryMEHTyBaTH Ta 3aXWIIATH CBOIO  MO3HUIIIIO,
JTUCKYTYBaTH; BHUKOPHUCTOBYBATHU pI3HI CTparTerii, IIyKaiouu
ONTUMAJIBFHUX CIIOCOOIB PO3B’A3aHHS KUTTEBOTO 3aBJIaHHS.
Cmaenenna: iHILIATUBHICT, BIAMNOBIJANbHICTb, YIEBHEHICTh Yy
co0i; MEepeKOHaHiCTh, M0 YCMiX KOMaHIM — Ile ¥ OCOOMCTHIA
yCHiX; TMO3UTHBHE OLIHIOBaHHS Ta MIATPUMKAa KOHCTPYKTHBHHX
11eil 1HIITNX.

Haeuanvni  pecypcu: 3anadi  TANPUEMHHUIIBKOTO  3MICTY
(onrTuMmizaniniHi 3a1a4i).




8 ComianeHa Ta
FpOMa)IFIHCI)Ka
KOMIIETEHTHOCTI

Yminna: BucnoBnoBaTH BIacHy AYMKY, CIyXaTH 1 4yTH 1HIIHX,
OILIIHIOBAaTH apryMEHTH Ta 3MIHIOBATH JYMKY Ha OCHOBI JIOKa3iB;
apryMEHTyBaTH Ta BIJCTOIOBAaTH CBOIO IO3MIII0; yXBaJIIOBaTH
apryMEHTOBaHI PIIEHHS B )KUTTEBUX CUTYAIlisIX; CHIBIIPALIIOBATH
B KOMaHJll, BUJUIATH Ta BUKOHYBAaTH BJIACHY POJb B KOMaH[IHIH
po0oTi; aHaNi3yBaTH BJIACHY €KOHOMIUHY CHTYallil0, POAMHHUN
O0JIKeET, KOPHUCTYIOUHCh MaTeMaTHYHUMHU METO/1aMU;
OpPIEHTYBAaTHUCS B IIMPOKOMY KOJIi TIOCIYT 1 TOBapiB Ha OCHOBI
YITKUX KpUTEpiiB, POOUTH CHOXMUBUYUN BHOIp, CIUPAIOYUCH,
30KpeMa, 1 Ha MaTeMaTU4HI JaHi.

Cmaenenna: OmWAIUBICTh 1 MOMIPKOBAHICTb; piBHE CTaBJICHHS
0 IHIIMX He3aJeKHO BiJ CTATKIB, COLUAJBHOTO ITOXOIKEHHS;
BIJIMOBIJAJIBHICTh 32 CHUIBHY CHpaBy; HaNAIITOBaHICTh Ha
JoriyHe OOTPYHTYBaHHS MO3UIIT 0€3 MepeIyacHOro Mepexoay 10
BHCHOBKIB; TOBara [0 NpaB JIOJWHH, aKTUBHA IO3UILS 10O
00pOTHOM 13 TUCKPUMIHAIIETO.

Haesuanwni pecypcu: 3aaadi ColiaabHOTO 3MICTY.

9 OO6i3HaHICTb Ta
caMOBHpaxeHHs y cdepi
KyJIbTypHU

Yminna: 3nivicHioBat He0OX1H1 PO3pPaXyHKH AJI1 BCTAHOBJICHHS
IPOMNOpPLiN, BIIATBOPEHHS MEPCIEKTHUBH, CTBOPEHHS 00’ €MHO-
MIPOCTOPOBUX KOMIIO3HIlIN; YHAOUHIOBATH MaTeMaTW4YHI MOJIE,
300paxatu irypu, rpapiku, pUCyHKH, CXEMHU, Jl1arpaMu.
Cmaenenna: YCBIIOMJICHHS B3a€MO3B’SI3Ky MaTEMAaTUKU Ta
KyJIbTYpH Ha TPUKIAgaX 3 apXiTeKTypH, >KUBOIHCY, MY3HKH Ta
1H.;  PO3YMIHHS  BaXJMBOCTI  BHECKYy  MaTE€MaTHKIB Yy
3arajibHOCBITOBY KYJIbTYDY.

Haguanvni pecypcu: MaTeMaTH4HI MOJENI B PI3HUX BHIAX
MUCTELTBA.

10 Exonoriuna rpaMoTHICTh 1
37I0POBE KHUTTSL.

Yminna: anamizyBaTé 1 KPUTUYHO OLIHIOBAaTH COILIaJIbHO-
CKOHOMIYHI TOil B JIepKaBi HA OCHOBI CTATUCTUYHHUX JIaHUX,
BpaxoOBYBaTH MPaBOBi, €TUYHI, €KOJIOTIUHI 1 COILIadbHI HACTIAKU
pillIeHb; pO3Mi3HABATH, SIK IHTEPIpPETaLlli pe3yIbTaTiB BUPIILIEHHS
npo0IeM MOKYTh OyTH BUKOPHUCTaHI Il MaHIITyJIFOBaHHSI.
Cmaenenna: yCBIJOMIICHHS B3a€MO3B 3Ky MaTeMaTHKU Ta
€KOJIOTi] Ha OCHOBI CTATHCTHYHUX JIaHUX; OLIaHE Ta OEpPEeKIHBE
BIJTHOLLIEHHS 10 TPUPOJHUX PECypCiB, YHUCTOTH JOBKULIS Ta
JOTPUMAaHHs CaHITapHUX HOPM MOOYTY; pO3IJIA] MOPIBHSIBHOI
XapaKTEPUCTHKU I0JI0 BUOOPY 370POBOTO CIOCOOY JKHTTS,
BJIaCHA JyMKa Ta TO3UIlIA J0 3JIOBXKHBAaHb AJIKOTOI0, HIKOTHHY
TOIILIO.

Haeuanvnui pecypcu: HaBYaIbHI TPOEKTH, 3a/]adl COIAIbHO-
€KOHOMIYHOT'0, €KOJOTIYHOTO 3MICTy; 3ajadi, sKi CHpPHUSIOThH
YCBIJIOMJICHHIO I[IHHOCTI 3JTOPOBOTO CITIOCOOY KHUTTSI.

Hackpi3ni qinii Ta ix peanizauis. Y HaBuanbHiil mporpami BUOKPEMIIIOIOTHCS TaKi HACKpi3H1

YOTMPH JiHIT KIIOYOBUX KoMieTeHTHocTeil: ''Exosoriuna 6Oe3mexka Ta craguii po3BUTOK',
"I'pomaasiHchbKa BiamoBigajabHicTh', '"310poB's i 0e3meka', "llinmpuemuuBicts Ta ¢iHaHcOBa




rpaMoTHICTB'", K1 CIIpsIMOBaHI Ha (JOPMYBaHHS B YYHIB 3JaTHOCT1 3aCTOCOBYBaTH 3HaHHS M yMIHHS y
peaTbHUX )KUTTEBUX CUTYAIIsX.

Hackpi3zni miHii € 3aco00oM iHTerparlii KJIFOYOBHX 1 3arajJbHOMPEIMETHUX KOMIIETEHTHOCTEH,
HaBYAJIbHUX NPEIMETIB Ta MPEeAMETHUX IMKIIB, IX HEOOXITHO BpaxoByBaTU Mpu (HOpPMyBaHHI
MIKIJTBHOTO CEePEIOBHINA KUTTEMISUIBHOCTI.

HackpizHi 7miHII € couiagbHO 3HAYUMHMH HaJOPEeIMETHHUMHM TeMaMH, fKl JIOMOMararoTh
(GopMyBaHHIO B Y4HIB YSBJEHb NPO CYCHUIBCTBO B ILIJIOMY, PO3BHUBAIOTh 3/IaTHICTh 3aCTOCOBYBAaTH
OTPUMaHI 3HAHHA Y PI3HUX )KUTTEBUX CUTYAIlisX.

HaBuanHs 3a HACKPi3HUMH JIIHISIMU pealli3y€eThCsl HACaMIIepel:

* yepe3 OpraHi3allito BiAMOBIIHOTO HABYAIBHOTO CEPEIOBUINA — 3MICT Ta LIl HACKPI3HUX TEM
BPaxOBYIOThCS NMPH (POpMyBaHHI JyXOBHOTO, COLIAILHOTO 1 (PI3MYHOTO CepeIOBHIIA HABYAHHS;

yepe3 0a30BI HaBYalbHI NMPEAMETH — MiJl Yac HAaBUAHHS, BUXOJSYM 13 HACKPI3HUX TEM,
MPOBOASITHCS BIAMOBIIHI TPAKTOBKH, MPUKIATU 1 METOAM HABYaHHS, pPeani3yroThCS HAAMPEAMETHI,
MDKKJIACOBI Ta 3arajJbHOLIKUIBHI MPOeKTU. Pob HaBYaTBbHUX MPEAMETIB IPU HaBUAHHI HACKPIZHUX TEM
— pi3Ha 1 3QJIeKUTH BiJ IUJIEH 1 3MiCTy HAaBYAJIBHOTO MPEAMETa Ta BiJ TOTO, HACKUIBKHU TiICHO TIOB’ SI3aHUMA
13 KOHKPETHOIO HACKPI3HOIO TEMOIO TOM UM 1HIIHMM MPEIMETHUHN LIUKIT;

- gepe3 MpeIMETH 3a BUOOPOM;

- yepe3 crieliajibHi KypcH 3a BHOOPOM;

- gepe3 Mo3aKiIacHy HaBYalbHY POOOTY.

Hackpi3Hi qinii:

1. Hackpi3na niniss «Ekonoziuna 6e3neka ma cmanuii po3eumokx» HalijaeHa Ha GOpMyBaHHS
B YYHIB COIIlaJIbHOI aKTHBHOCTI, BIJIMOBINAIBLHOCTI Ta €KOJIOTIYHOI CBIJIOMOCTi, TOTOBHOCTI OpaTu
y4acTh y BUPILICHHI MUTaHb 30€peKEeHHs JOBKIUUIA 1 PO3BUTKY CYCHUIbCTBA, YCBIIOMIICHHS BaKJIMBOCTI
CTaJIOT0 PO3BUTKY JJIsI MaOyTHIX IMMOKOJIHb.

[Ipobnemaruka HackpizHoi JiHiT “Exonoriuna Ge3neka Ta CTaquil pO3BUTOK™ peali3yeThcs B
Kypcl MaTeMaTUKH, HacaMIliepel, Yepe3 3aBJaHHs 3 pealbHUMU JTJaHUMU PO BUKOPUCTAHHS MPUPOTHUX
pecypciB, iXx 30epeXeHHS Ta TPUMHOXKEHHSA. AHANI3 [UX JaHUX CIPHUSE PO3BUTKY OEpPEKITMBOTO
CTaBJICHHA J0 HABKOJMUIIHBOTO CEpPEJOBUINA, €KOJIOrii, (JOPMYyBaHHIO KPUTUYHOTO MUCIEHHS, BMIHHS
BUPIIIYBaTH MpOOJIEeMHU, KPUTUYHO OI[IHIOBATH MEPCHEKTUBU PO3BUTKY HABKOJHUIIHBOIO CEPEIOBHINA 1
JTOIMHA. MOXKIIMB1 YPOKH Ha BIIKpUTOMY MOBITpi. [Ipu posrmsiai miel miHii BaKJIMBE MicIe 3aiiMarOTh
B1JICOTKOBI 00UMCIIeHHs, (DYHKIII1, €JIeMEHTH TeOpii HMOBIPHOCTEH Ta CTATUCTUKH.

2. Peamnizariis HackpizHO1 NiHii «J pomadanceka ionogioansnicme» cripusiTumMe GopMyBaHHIO
BIJIMOBIIAJILHOTO Y€HA TPOMAJIH 1 CYCIILILCTBA, IO PO3YMI€ IPUHIIMIHN 1 MeXaHi3MH (DYHKITIOHYBaHHS
cycminbcTBa. Ll Hackpi3Ha JiHISI OCBOIOETHCS B OCHOBHOMY 4Yepe3 KOJIGKTHBHY isUTbHICTH
(mocnmigHHUIBKI poOOTH, pOOOTH B TPYI, MPOCKTH TOIIO), SKa IMOEJIHYE MATEMaTUKy 3 IHIIUMH
HAaBYAJILHUMHU TpeIMeTaMH 1 PO3BUBAE B YYHIB TOTOBHICTH O CIIIBIpAIli, TOJEPAHTHICTh IIOJO
PI3HOMaHITHUX CHOCO0IB MISITBHOCTI 1 AYMOK.

HaBuanHs mMareMaTuku Mae BUKIWMKATH B Y4YHIB SIKOMOTa OibIlIe MO3WTUBHUX €MOIliH, a ii
3MICT - OyTH HAIlJICHUM Ha BUXOBAHHS IMOPSIHOCTI, CTAPAHHOCTi, CUCTEMAaTUYHOCTI, MOCHIIOBHOCTI,
NOCHAIOUOCTI 1 yecHOCTi. llpukman BUMTens MOKIMKAHWK 3irpaTH BaXKJIUBY poJib Y (OpMyBaHHI
TOJIGPAHTHOTO CTaBJICHHS 10 TOBapHIIIB, HE3aJIe)KHO BiJl PIBHS HABYAIBHUX JOCSATHEHb. 3 II€l X
HACKPI3HOIO JIIHIEIO TIOB'S3aHi, HANPUKIAJA, MPOLEHTHI OOYHMCICHHS, EJNEMEHTH CTAaTHUCTUKH, IO
JIO3BOJISIFOTh YYHSIM 3pPO3YMITH 3HAUYEHHS KUIbKICHUX MOKAa3HMKIB MPH XapaKTEPUCTHUII CYCHUJICTBA i
HOTO PO3BUTKY.

3. 3aBmaHHsAM HACKpi3HOI IiHIi «300poe'sn i Oe3nexka» € CTAHOBICHHS YYHS SIK €MOILIWHO
CTIMKOTO YJIEHa CYCIUIbCTBA, 3JaTHOTO BECTH 3J0POBUN CTOCIO XKUTTA 1 (OpMyBaTH HaBKOJIO cebe



Oe3revyHe )KUTTEBE CEPEIOBUIIIE.

Hackpizna miHig “310poB's 1 6e3nexa” B Kypcl MaTeMaTUKU peai3yeTbcs depe3 3aBJaHHS 3
peaTbHUMHU JaHUMH MPO OE3MEKy 1 OXOPOHY 370pOB's (TEKCTOBI 3aBlIaHHS, IOB’s3aHI 3 CEPEIOBUIIEM
JOPOKHBOTO PYyXy, PYXOM TIIIOXOMIB 1 TPAaHCIOPTHUX 3ac00iB, BIJICOTKOBHUMH OOUYMCICHHSMH 1
rpadikaMu, 0 CTOCYIOThCS YMHHUKIB pU3HKY). Oco0imBo BakiauBuid anaii3 npuuuH JTTI, moB’s3anux
13 IepeBUIICHHSIM IIBUJIKOCTI. BapTo 3BepHyTH yBary Ha npoOjaemMu, OB’ s3aHl 13 pU3UKaMU JUIsl )KUTTS
1 370pOB’S TpU BUBYEHHI OCHOB Teopili MMOBIpHOCTEH Ta MaTEeMAaTU4HOI CTATHUCTUKU. BupimeHHs
npo0GieM, 3HalIEHHX 3 «ara-epekrToM'», pO3MIsA KPAacHBUX MATEMATHYHMX KOHCTPYKIIM, MONIYK
ONTUMAJILHUX METO/IB PO3B’A3yBaHHs 3a/lau TOLIO, 34aTHI BUKIMKATU B YYHIB MMO3UTUBHOTO BiIUyTTS
YCIIXY.

4. Hackpizna ninist «Ilionpuemnusicme ma pinancoga zpamomnicmepy HalijeHa Ha PO3BUTOK
JIEPChKUX 1HIMIATHB, 3/aTHICTh YCHIIIHO MISTH B TEXHOJIOTIYHOMY IIBHJKO3MIHHOMY CEPEIOBHIIIL,
3a0e3neueHHs] Kpaluoro po3yMiHHA YYHSMH NPAaKTUYHUX ACHEKTIB ()IHAHCOBUX MUTaHb (3AiHCHEHHS
3a011a/1KeHb, IHBECTYBAHHSI, 3alI03MUEHHS], CTPAaXyBaHHs, KPEIUTYBaHHS TOILO).

Ils Hackpi3Ha IiHiS TOB'A3aHA 3 PO3B'A3YBAaHHAM MPAKTUYHMX 33734 OO0 IUIAHYBAaHHS
rOCHOJAPChKOI AISTIBHOCTI Ta peaJbHOi OLIHKM BJIACHUX MOXIIMBOCTEH, CKJIQAaHHSA CIMEHHOro
OroKeTy, hopMyBaHHS €KOHOMHOT'O CTaBJICHHS IO MPUPOAHUX pecypciB. BoHa peamnizyerbcs min 4ac
BHUBUEHHS BIJICOTKOBUX OOYHCIICHD, PIBHSHB Ta (PYHKIIIH.

3 Meroro miABMIICHHS €(EeKTHBHOCTI HaBYaHHS, HEOOXITHOIO YMOBOIO € 3aly4eHHS [0
HaBYAJIbHO-BUXOBHOTO TPOLECY KOMIIETEHTHICHOTO, isJIbHICHOTO Ta OCOOHCTICHO-OPIEHTOBAHOTO
MIIXO/IB, SIKI MepeadadaoTh CUCTEMATUYHE BKIIFOUEHHS YUHIB JI0 PI3HUX BHJIIB aKTUBHOI HaBYAJIbHO-
Mi3HABAJIBHOI MisUIBHOCTI Ta (OpMyBaHHS yMiHb KOPHCHUX Y PEAIbHUX JKUTTEBUX CHTYallisiX.
JlominbHO, Nie 1ie MOXKITUBO, HE JIMIIE MMOKa3yBaTH BUHUKHEHHS MAaTEMATUYHOTO (aKTy i3 MPaKTHIHOL
cUTyarii, a ¥ uIoCTpyBaTH HOTro 3acTocyBaHHS Ha mpakTumi. DopMyBaHHIO MaTeMaTHYHOI Ta
KITIOYOBUX KOMIIETEHTHOCTEH CHpHUs€ BCTAaHOBJICHHS Ta peaii3alisi y HaBYaHHI MaTeMaTHKH
MDKOPEIMETHUX 1 BHYTPIIIHBOIIPEIMETHUX 3BS3KIB, a caMme: 3MICTOBO-IH(QOpMAIIITHUX, onepariiiHo-
NiSTBHICHUX 1 OpraHizaliifHO-MEeTOMMYHNX. IX BUKOPHCTAHHS TIOCUITIOE Mi3HABANIBHUI 1HTEpeC YUHiB 10
HaBYaHHS 1 MIJBUIIYE 1X PIBEHb 3arajibHOI KYJbTYpH, CTBOPIOE YMOBH JIJIsl CUCTEMaTH3allli HABYaJIbHOTO
Marepiany i1 (opMyBaHHS HayKOBOTO CBITOIVIAY. Y4HI HaOyBarOTh JOCBiAY 3aCTOCYBaHHS 3HaHb Ha
MPaKTHIIL.

BaxunBy posib y HaBUaHHI MaTeMaTHKM BiAIrpae cUCTEMaTHYHE BUKOPHCTAHHS ICTOPUYHOIO
Mmarepiany, SKUM MiABUIIy€ IHTEpeC A0 BHUBUYCHHS MAaTE€MaTHKH, CTUMYJIOE HOTAr 10 HayKOBOL
TBOPYOCTI, NMPOOY/PKYE KPUTHUHE CTAaBICHHA N0 (DAKTIB, A€ YUYHAM YSBJIEHHS NPO MaTeMaTHKy SK
HEBiI'€MHY CKJIAJIOBY 3arajlbHOJIOACHKOI KyibTypu. Ha AOX1[UIMBMX NpuUKIazax ciij NOKa3yBaTH
YUHSIM, SIK PO3BUBAJIUCS MaTeMaTHUHI MOHATTS 1 BIAHOLIEHHS, Teopii Ta MeToau. O3HalOMIICHHS YUHIB
3 iMeHamMHu Ta OiorpadisiMH BUIATHUX YYCHHX, SIKI CTBOPIOBAJIM MATEMATHKy, 30KpeMa BHJIATHUX
YKpaiHChKUX MAaTeMAaTHUKIB, CIPUATUME HalllOHAJIIbHOMY 1 HATPIOTUYHOMY BUXOBAHHIO HIKOJISIPIB.

Pexomennanii moao podoru 3 mporpamoro. OJHi€l0 3 TOJOBHUX 3MICTOBHMX JIHIN Kypcy
«Matemaruka» B cTapiuiii mkom € (yHKIioHaNbHA JiHiA. TOMYy IOLUIBHO PO3MOYMHATA BUBUYCHHS
Kypcy 3 TeMu «DyHKIII1, IXHI BTaCTUBOCTI Ta rpadikuy» — Horo pyHIaMeHTy. ¥ 1ii Temi 31HCHIOETbCS
MOBTOPEHHSI, CUCTEMAaTH3allisl MaTepiady CTOCOBHO (YHKIIH, SKUH BUBYABCS B OCHOBHIM LIKOJI, HOTO
noryMONeHHS 1 PpO3IIMPEHHS, 30KpeMa, 3a paxyHOK cTeneHeBUX (yHKIIH. ['0l0oBHOIO MeToro
OTIPAIIOBAHHS II€] TEMU € MiJrOTOBKA YUHIB 0 BUBYCHHS HOBUX KJIACiB (YHKIIH (TPUTOHOMETPUYHUX,
CTETIEHEBUX, TOKa3HUKOBUX, JIOTapu(MIYHUX), @ TAKOK MOTHBAIS HEOOX1THOCTI PO3LINPEHHS arnapary
JIOCTi/PKeHHsT (YHKIIH 3a JOMOMOTOI0 TOXigHOi. JIeHTMOTHBOM TeMH Mae OyTH MOJICITIOBAaHHS
peabHHX MPOLECiB 3a JonomMoroto GyHkIii. OcKinbku po0oTa 3 AiarpamMaMu, pUCyHKaMu, rpadikamu €

1 nig “Ara-edrektomM” MaeTbCA Ha yBa3i CrifibHe BUPILLEHHA 3aadi 3 epeKTOM panToBoro 34oragy, “eBpukn”



OJTHUM 13 TIONIMPEHUX BUIIB MPAKTHYHOI MisUTBHOCTI JIFOJIMHHU, TO JIO TOJOBHUX 3aB/IaHh BUBYCHHS TEMH
CJIiJT BiTHECTH PO3BHUTOK rpadivyHOi KyJbTYpH Y4YHIB. [HeTbcsi mepemyciM mpo «4uTaHHs» Trpadikis,
TOOTO TIPO BCTAHOBJICHHS BJIACTUBOCTEH (PYHKIIIT 3a 11 rpadikom.

VY HacTynmHUX TeMmaxX pO3LIMPIOIOTHCS KiacH (YHKIHM, sIKI BUBYAJIUCS B OCHOBHIM IIKOIl. Y
temax «TpuroHomerpuuni ¢ynkmii» 1 «llokasHukoBa Ta jorapupmiuHa (QYHKID» BMIHHS
JIoCHiDKyBaTH  (PyHKINI, ki chopmMoBaHI B TEpIIid TeMi, 3aKPIMUIIOIOTHCS 1 3aCTOCOBYIOTHCS JI0
MO/JICJIFOBAHHS 3aKOHOMIPHOCTEH KOJMBAJIBHOIO PyXY, MPOLECIB 3pOCTaHHs Ta CHajaHHs. B ysBieHHI
YYHIB XapakTep (i3UYHOTO MPOIECY Ma€ acoIliIOBATUCh 13 BIANMOBIAHOI (yHKIEO, 11 Tpadikom,
BJIACTUBOCTSIMH.

BaxnuBum 3aBepiieHHSAM (QyHKIIOHANbHOI JiHII Kypcy «MaremaTuka» € po3Iisiji HOHATh
HOXiHOI Ta I1HTerpanga, Kl € HEOOXiIHUM IHCTPYMEHTOM JOCHIDKEHHS pyxy. OCHOBHI ixei
MaTeMaTHYHOTO aHali3y BHUIVIAJAIOTh JIOCUTh MPOCTHMH 1 HAOYHMMH, SKIIO BHUKIAJATH iX HAa TOMY
IHTYITUBHOMY DpiBHI, Ha SIKOMY BOHHM BUHHMKJIM ICTOPUYHO 1 SIKMM IIJIKOM 3a/I0BOJIbHSE TMOTpeOU
3araJlbHOOCBITHBOI MIATOTOBKHM y4HIB. He BapTo 3axommtoBatucsi (GopMaibHO - JIOTIYHOIO CTPOTICTIO
JIOBEJICHb Ta BIABOJUTU 0araTo 4acy CyTO TEXHIYHHUM IHUTAaHHAM 1 KOHCTpPYKUisM. binbine yBaru ciif
OPUIUTMTH 3MICTY 1ed 1 HOHATh, IX TeOMETpUYHOMY 1 (i3MYHOMY TJIyMayeHHIO. BuBueHHsS
IHTErpaNbHOTO YUCICHHS 3a3BUYail TOYMHAETHCA 3 PO3IIIALY CYKYITHOCTI IEPBICHUX AaHOI PYyHKIT, SIKY
JIOLTBHO PO3YMITH SIK CYKYNHICTh (PYHKIIH, SKi 3aI0BOJBHAIOTE YMOBY ' = f(x).

VY Kypci MaTeMaTHUKHU CTapIIoi MIKOJIM Ha0yBalOTh PO3BUTKY H 1HII 3MiCTOBI JIiHiT: 0OYHCIICHHS,
BUPA3H 1 IEPETBOPEHHS, PIBHAHHS Ta HEPIBHOCTI.

PosrnsgaroTecss OOUMCIIEHHS, OLIIHIOBAHHS Ta IOPIBHSHHS 3HA4€Hb TPUTOHOMETPUYHHX,
CTETICHEBUX, MTOKa3HUKOBUX, JIOTapU()MIYHUX BHPA3iB.

[leBHe Micue B Kypci 3aiiMaiOTh TOTOXHI NEPETBOPEHHS TPUTOHOMETPUYHUX, CTEIEHEBUX Ta
JorapupMiuHUX  BHpaziB. TpuroHomerpuyHi ¢yHkmii TOB’s3aHI MK  coOoro  Oaratbma
CITiBBi/THOIIEHHSMH. [X YMOBHO MOYHA TOJUINTH Ha TpU rpymu. Ileprma rpyma (popMys BCTaHOBIIOE
3B’SI30K MDK KOOpJIMHATaMHU TOYKH KOJIa — II€ TaK 3BaHl OCHOBHI CIiBBigHOIICHHs. [[pyra rpyma
dbopMysT Mae CBOIM JKEPEIIOM CUMETPIIO 1 MEePIOANYHICTh PYXy TOYKHM IO Koiy. BoHa ckiamaerbes i3
dopmy 3BeneHHs. TpeTio TPyIy TOTOKHOCTEH MOPOKYIOTH MOBOPOTH TOYKH HABKOJIO LEHTpa KOJIa.
dopMmyH 10AaBaHHSI OB SI3yOTh KOOpAUHATH TOYOK Py, Pg, Py

He cnig npunainstu 3aHaaro 0arato yBaru IpOMi3JIKMM IE€PETBOPEHHSIM TPUTOHOMETPUYHHX,
CTENEHEeBHX 1 JIOTapu(PMIYHMX BHUPA3iB 1 CHEIiaIbHUM METOJaM PO3B’S3YBaHHS TPUTOHOMETPUYHUX,
MOKAa3HUKOBHUX 1 JOrapuMiuHUX piBHAHb. BOHH, SIK MpaBUII0, HE 3HAXOATh MPAKTUYHHUX 3aCTOCYBaHb.

VY crapumiil IIKOJI PO3LIMPIOIOTBCS KJIacW pIBHSIHb, HEpPIBHOCTEH, iX cHcTeM, METOIu
pO3B’s3yBaHHs, c(hepu 3aCTOCYBaHHSA. BUBYEHHS IIbOro Marepiajly MOB’S3Y€TbCS 3 BIACTUBOCTAMHU
BIJIMOBITHUX (DYHKITIH.

Sk 1 B OCHOBHIl MIKOJi, TEOMETpis Yy CTapuIiii IMIKOJl Mae HaBYaTH YYHIB IMPaBUIBLHOMY
CHPUIMAaHHIO HaBKOJIMIIHBOTO CBITY. AJle JJIs IbOTO CTEPEOMETPisl Mae O1IbIIe MOKIMBOCTEH. IneThes
PO PO3BUTOK JIOTIYHOTO MHCJCHHS, (POpMyBaHHS TIPOCTOPOBOI YSIBM, BUPOOJEHHA HAaBHYOK
3aCTOCYBAaHHS TEOMETpii 1O pO3B’s3aHHS MPAaKTUYHMX 3aBAaHb. Po3B’s3aHHS LMX 3aBlaHb
PO3MOUMHAETECS 3 po3risiny TemMu «llapanenbHiCTh OPSAMUAX 1 IJIOMIMH Yy MPOCTOpi». VY Hil
3aKJIaa€Thcsl (DYHIAMEHT JUIsl BUBYEHHSI cTepeoMeTpii — reomeTpii mpoctopy. OcobnuBy yBary
HEOOXIHO MPUIUTUTH peanizalii MPUKIaJIHOI CIPIMOBAHOCTI TeMH. [ '0JIOBHIM BHECKOM Y PO3B’si3aHHS
3a3Ha4eHO1 MpodsieMu € (pOpMyBaHHS YITKUX YSIBICHb MPO B3a€MOBITHOIIICHHS T€OMETPUIHHUX 00’ €KTIB
(mpsiMuUX, MJIOLIMH) 1 BIJHOLIEHb MK HUMH 3 00’ €KTaMU HaBKOJIMILHBOTO CBITY. BaxkiiuBe Miclie B TeMi
HEOOXI/THO BIJJBECTH HABYAHHIO YYHIB 300pakKCHHIO MPOCTOPOBUX (iryp HA IJIOMIUHI 1 3aCTOCYBAHHIO
UX 300pakeHb MpY PO3B’SI3yBaHHI 3a/1a4.

B nporieci BuBueHHs Temu «llepneHIuKyISpHICTS TPSAMUX 1 TUIOIIMH Y IPOCTOP1» 3aKJIaIa€ThCs



dbyHIaMeHT I BHUMIpIOBaHb Yy cTepeoMeTpii. 3HauHOI yBarM BHMara€ (QOpPMYBAaHHS TaKUX
(GyHIaMeHTaJIbHUX TOHATH, K 3arajibHE MOHSTTSA BICTaHI, HOHATTS KyTa SIK MIpU PO3MIILEHHS MPSMUX
1 TUIOMMH Ta JIBOTPAHHOTO KyTa SK TreoMeTpuuHoi ¢irypu. [3 BBemeHHAM BiIHOIICHHS
NEPIEHIUKYJISAPHOCTI NPSIMUX 1 IUIOIIMH, MEPHEHAUKYISPHOCT] IJIOLIMH, a TaKOXK BIJCTaHEW 1 KyTiB
MOJISJIIOI0Ul MOXKJIMBOCTI Kypcy cTepeoMeTpii 3HauHO 3pocTaroTh. Po3rmsan temu «KoopauHatu i
BEKTOPW» JO03BOJIUTH TTOBTOPUTH HABUAJIBLHUN MaTepiai 13 CTepeoMeTpii 1 3aCTOCyBaTU HOBHM MAXIJ 10
BUBYEHHS MNPSIMHUX 1 IUIOIMH y mpocropi. OkpeMuM 3aBIaHHAM BHBUeHHS Temu «KoopauHatu i
BEKTOPHU» € y3araJbHEHHS BEKTOPHOI'O 1 KOOPAMHATHOIO METO/IIB y BUNAAKY IPOCTOPY.

VY temax «MHororpanHukn», «Tina obepTaHHI» PO3MIIAJAIOTbCS OCHOBHI BHIU T'€OMETPUYHHUX
T Ta iXHI BIacTUBOCTI. [Ipy BUBUEHHI IUX TEM BAXKJIMBHUM € MiJIXiA, M0 mnependadae GopmMyBaHHS
HaBUYOK KOHCTPYIOBaHHS 1 Kiacugikalii TI Ta X MmoBepXxoHb. Takuil Miixia BUMarae BUKOPUCTAHHS
KOHCTPYKTUBHUX O3HaueHb. KOHCTPYKTHBHI O3HAu€HHs J[103BOJISIIOTH BCTAHOBHUTH CIUIBHICTD MIX
npu3MaMH 1 HWTHIpaMH, TipaMiaMd Ta KOHycamH. Y mpoiieci BUBYeHHS TeMu «OO0’eMH Ta IIIOMIi
MOBEPXOHb T€OMETPUYHUX TUT» MalOTh OyTH PO3TISHYTI Pi3HI METOAM OOYHUCIEHHS 00'€MiB 1 IJIOL
noBepxoHb. OcobMBY yBary HEOoOXiTHO MPUALTHUTH METONY PO3OHTTS, KU Ma€ BEIHKE MPAKTUYHE
3HaueHHs. BukopucTanHs aHanorii MK BUMIPIOBAaHHSIMM IUIOL] IUIOCKUX (iryp i 06'eMiB cripustume
3aCBOEHHIO MaTepiany y4HsMH. [Ipu BUBYEHHI IJIOMI MTOBEPXOHB TLT JIOIUIBHO IIMPOKO KOPHCTYBATUCS
HOPUPOIHOIO Ta BAXKIIMBOIO 3 MPAKTUYHOI TOUKH 30PY 1E€€I0 PO3TOPTKH.

[Iporpama mepembauae peamizaiito IiSTIBHICHOTO MIAXOAY 10 HABYaHHS MATEMAaTHKH SIK
rOJIOBHOI YMOBH 3a0€e31e4eHHs1 e()eKTUBHOCTI MaTEMaTUYHOT OCBITH.

HaBuanpHuii mpomec y crapmriii mkom moTpedye 1 poOWTh MOXKIMBHUM BHKOPHCTAHHS
cnenudiuanx ¢GOpM Ta METOMIB HaBYaHHSA. MOXIIMBICTh iX BHUKOPHCTAaHHS 3yMOBIIEHA BIKOBUMU
0COOJIMBOCTSIMH CTapILIOKIACHUKIB, HAOyTUMHU B OCHOBHIM IIKOJI HaBUYKaMU CaMOCTIHHOI poOOTH,
piBHEM pO3BMHEHHS 3araJlbHOHABYAIILHUX 1 Mi3HABAJIBHUX BHIIB IisUIBHOCTI. OCHOBHOIO (HOPMOIO
MIPOBEJICHHS 3aHATH 3aJIMILIAETHCS CUCTEMa ypPOKiB: BUBUEHHsSI HOBOTO MaTepiany, (OpMyBaHHS BMIHb
pO3B’sI3yBaTH 3ajJlayi, y3araJlbHEHHs Ta cCHUCTEMaTH3allli 3HaHb, KOHTPOJIIO 1 Kopekuii 3HaHb. [lopsan 13
MM BUKOPHUCTOBYETHCS IIKUIbHA JIEKINsl, CEMIHAPCHKI Ta TMPAKTU4YHI 3aHSATTS, IHTETPOBaHI YPOKH
MaTeMaTUKH 3 TPOPIILHUM MIPEAMETOM TOIIIO).

Peanizamisi piBHeBoi audepeHIianii Ha NPaKTUYHUX 3aHATTAX € OJHIEI0 3 TOJOBHUX YMOB
edekTUBHOCTI HaBYaHHs. OCOONMBICTIO MPAKTUYHUX 3aHATH Ma€ OyTH MOCTIHHE 3alyyeHHS Y4HIB O
caMOCTiiHOT poOoTH. JIONUIEHO CIIJIEHO OOTOBOPHTH 1ICH0 Ta aJITOPUTM PO3B’SI3yBaHHS MEBHOTO KJIacy
3agad. [licis 1bOro KOKHUM y4eHb MOYKE BUKOHYBATH 3alIPOIIOHOBAHY CHCTEMY BIIPAB, CIUIKYIOUYHCH 13
BUYMTEJIEM.

BaxnuBe Micue B oprasizamii HaBYaHHS MaTeMaTUKUM Ma€ IOCICTH BJOCKOHAJECHHA, Y
MOPIBHSAHHI 3 OCHOBHOIO IIKOJIOI0, CUCTEMH CaMOCTIHHOI poOoTu y4HiB. POpMyBaHHIO BIANOBIAHUX
MOTHBIB JI0 CAMOCTIHHOI poOOTH CIIpHsi€ 3aCTOCYBaHHs 3aBJjaHb HA PUCYHKAaX, KOHTPOJIbHUX 3alMTaHb,
30KpeMa MPHKIAJAHOTO XapakTepy, AOMAIIHIX poOIT 3 JOCHIIKEHHS KOHKPETHHX KIJACiB (DYHKIIIMH,
reOMETPUYHUX KOHCTPYKLIH.

BaxmBum 3aco00M HaBYaHHS MOXXYTh CTaTH KOHTPOJIbHI 3alMTAaHHS 1 TECTOBI 3aBIAHHS, SIKi
CHpsSIMOBaHI He Ha BIITBOPEHHS O3HAa4YeHb, (akTiB, (HOpMyJ, a Ha 3°sICyBaHHs €JIEMEHTIB Ta CTPYKTYpH
O03HAYCHb MAaTEeMATHYHUX OO’€KTIB; iX MICIs B CHCTEMI IHIIMX TIOHATh; OIEpaIliif, sSKi MOXKHA
BUKOHYBaTH 3 00’€KTOM, Horo ocobmuBocTeil Ta BracTuBOcTed. [lomiOHI KOHTPOJBHI 3alMTaHHS
CTHMYJIIOIOTh TIPOAYKTUBHE MHUCIEHHS YYHIB, CHPUSIOTH HE(POPMaIbHOMY 3aCBOEHHIO TEOPETHYHOTO
marepiany, (QOpMYyIOTh HAaBHYKM IMOPIBHSAHHS, Kiacudikaiii, y3araJbHEHHsS, 3aCTOCYBaHHSI
MaTEeMaTHYHUX MMOHATH 1 00’ €KTIB.

OO0O0B’SI3KOBUM €JIEMEHTOM TEXHOJIOTii HaBYaHHS Ma€ OyTH MOCTiHA JiarHOCTHKA HaBYAJIbHHUX
JIOCSITHEHD yYHIB. BUBUEHHS KOXKHOT TEMU CJI1J] MOYMHATH 3 BUKOHAHHS J1IarHOCTUYHOI poOOTH, 10 Ja€



3MOT'Yy BCTAaHOBUTH PIBE€Hb BOJOJIHHS MaTepiajoM MOIMepeHbol TeMu. 3a pe3ybTaTaMy J11arHOCTUYHOI
pOOOTH BHSBISIOTHCS MPOTAIMHU Y MIATOTOBII y4YHS, HOTO JTOCATHEHHS, IO JIOTIOMArae CIpsiMyBaTH
3yCHJUIA HOTO Ta BUKJIaJaya Ha MOMIMIIEHHS CTaHy CIIPaB.

3HayHe MICIE€ Yy TEXHOJOrll HaBYaHHA Ma€ IMOCIIaTH TEMATUYHUM KOHTPOJb HaBYAJIbHUX
JIOCATHEHb K 3aci0 yIpaBiIiHHS HABYAJIBHUM IpolecoM. Jlo KOKHOI TeMu cucTeMa KOHTPOJIKO MOKE
CKJIaJIaTHCS 3 TEMAaTHYHOI KOHTPOJIBHOI POOOTH, 110, SIK TIPABUIIO, BKIIFOYAE JIBI YACTHHH — TCOPETUIHY
1 TECTOBY.

OO0OB’SI3KOBUM €JIEMEHTOM HaBYaHHsS MalOTh CTaTH IHIWBIAyaldbHI 3aBIaHHS 3 TEMHU. Ix BapTO
NPOMNOHYBATH Ha 3aBEPIIAJILHOMY €Talli BUBUEHHsS TEeMHU Ul CaMOCTIHHOI'O ONpAIOBAHHS IICIS BCIX
KOHTPOJIIOIOYHX 3aX0/iB. MeTa 3aBAaHb — OXONUTHU MaTepiayl TEMH B LIIOMY, IPUBEPHYTH yBary 1o
TOJIOBHOTO, JaTH JOJATKOBI MHPUKIAAW 1 IMOSICHEHHS OKPEMHUX CKJIAJHUX MOMEHTIB, MIAKPECIUTH
OCOOJIMBOCTI ¥ TOHKOII, TMEPEKOHATH YYHIB y MOXJIMBOCTI PO3B’s3aHHS 3a/ad OCHOBHHUX THIIIB.
[HuBiAyanbHI 3aBAaHHS TEPEBIPSAIOTHCS, OLIHIOIOTHCS BYHMTENEM Ta 3aXHUINAIOTHCS ydHeM. Baprto
IUTAaHYBAaTU BUKOHAHHS IHIMBIyalbHUX 3aBAaHb, K1 MependadaroTb 03HAWOMIICHHS SK 3 PO3BUTKOM
MaTeMaTHKH B ICTOPMYHOMY aclekTi (Hampukmag, 3 TeMu «CKUIbKH ICHYe TeOoMeTpii?»), Tak i
3MicToBHUX («IlepcriekTuBay, «MaTeMaTHKa 1 COLIOIOTIsD»).

OpHuM 3 epeKTHBHHUX 3ac00iB YJOCKOHAJICHHS HABYaHHS, OCOONMBO Y CTapuIiil KON, €
MOJyJIbHE MPOEKTYBaHHS HaBYAJILHOTO MPOLECY, SAKe Mepeadayae, o0 OJAWHHUIICI0 BUMIPY HABYAIBHOTO
MPOIIECY € HE YPOK, a TIEBHA CYKYIHICTh YPOKIB, SIKa OXOIUTIOE JIOT1YHO IMOB’SI3aHUH OJIOK HaBYAIBHHUX
NUTaHb TEMHU.

[Iporpama mependavae Hacammepen OBOJIOAIHHS 3araJlbHOKD MAaTEMaTHYHOIO KYJBTYPOIO,
BUPOOJICHHS MAaTEMAaTUYHOTO CTWJIIO MHCICHHA, TOOTO BMIHHS Kiacu(ikyBaTH 00’ €KTH,
BCTaHOBIJIIOBaTH 3aKOHOMIPHOCTI, BUSIBJISITH 3B’ SI3KM MK PI3HUMH SIBUILIAMU, IPUHMATH PILISHHS TOILIO.

CTpykTypa HaBuYajbHOI mporpamu. [Iporpamy momano y ¢opmi TabGiuii, mo MICTHTH JBi
KOJIOHKU: OYiKyBaH1 pe3ysbTaTH HaBYAJIbHO-MI3HABAIBHOI AISUIBHOCTI YYHIB Ta 3MICT HaBYAJIBHOTO
Marepiamy. OdikyBaHi pe3yJbTaTH HaBUYaJbHO-TI3HABAIBHOI MJISUTBHOCTI YYHIB OpIEHTYIOTH Ha
pe3yibTaTH HaBUYaHHA, sIKI € O00’€KTOM KOHTPOJIIO W OIliHIOBaHHSA. Y 3MICTI BKa3aHO HaBYAIbHHUI
Marepia, SKUi MiIsIrac BABYCHHIO 3 METOIO JIOCSTHEHHS BIJIMOBITHUX PE3yJIbTaTIB.

3MICT HaBYaHHS MaTEeMAaTUKU CTPYKTYpOBaHO 3a TEMaMH BIANOBIIHUX HAaBYAJIBHHUX KYypCIB 13
3a3HAUEHHSAM IIOCJIIJOBHOCTI TE€M Ta KIUJIbKOCTI TOAMH Ha X BHMBYEHHS. Takuil po3moAain 3MmicTy 1
HaBYAJIbHOTO Yacy € OPIEHTOBHUM. YUHUTENSAM 1 aBTOpaM MiJIPy4YHUKIB HAJA€ThCS MPAaBO KOPUTYBaTH
MTOCJTIIOBHICTh BUBYEHHSI TEM Ta 3MIHIOBATH PO3IMOJLUI TOJIWH Ha X BUBUEHHS 3JICKHO BI1J MPUHHITOL
METOAMYHOI KOHLIENIl Ta KOHKPETHUX HaBYAJbHMX cUTyalid. Ha moyaTky KOXKHOTro Kjiacy BKa3aHO
3HA4YHy KUIBKICTb pPE3€pBHMX TOJUH, SIKI BYMTENb, Ha BIACHUH pO3CYA MOXE BHUTpayaTH Ha
cUCTEeMaTH3allil0 Ta MOBTOPEHHs MaTepialy Ha MOYaTKy Ta B KiHLI pOKY, 30UIbIIEHHS KIIBKOCTI FOJUH
Ha KOKHY 13 BKa3aHUX TEM, 30KpeMa JiJIsl BHECEHHS 3MiH JO OpPIEHTOBHOI'O KaJeHJapHO-TEMAaTUYHOTO
IU1aHy. 3a yMOBHU BUJIUICHHS TOJMH BapiaTHMBHOI CKJIAJ0BOi HA BUBUYEHHS MAaTEeMaTUKU JOJATKOBUN yac
MOMIOBHIOE TOJMHU PE3EPBY.

[Tporpama MiCTUTh TeEpeNiK OYIKYBAHUX PE3yJbTaTiB PIBHS MiITOTOBKH YYHIB 32 KOXXHOIO
TemMor0. BiH cityrye 0CHOBOIO [UIsl MJIaHYBaHHS CUCTEMH TEMAaTUYHOTO KOHTPOJIIO, /Ui 1IarHOCTUYHOTO
KOHCTPYKTUBHOTO 3aJaHHA L€ BHUBYCHHS TEMH Yy BHUIVISIII CHCTEMH 3aBJaHb, MOXIHUBICTb
PO3B’A3aHHS SKUX HAJ1a€ BUBUCHHS TEMHU.

[Iporpama Hazmae BUMTENIO IMUPOKI MOMJIIMBOCTI JJISi BUKOPHCTAHHS pPi3HUX 3aco0iB, (Gopm,
METO/iB HaBYaHHS, BUOOPY METOJMYHUX HUISAXIB 1 MPUHOMIB BUKJIAI€HHS KOHKPETHOTO MaTepiay.

HaBuanbHi Temu, BHM3HAU€HI MPOTrpamMol0, MOXYTh BHBYATUCS YYHSIMHM Ha PI3HUX PIBHAX
3aCBOEHHS TEOPETUYHOTO MaTepiany 1 (opMyBaHHS BMiHb. 3a YMOBU HEJOCTaTHHOTO PiBHS
MaTeMaTHYHOI IiArTOTOBKY YYHIB KJIacy JEsKi TeMHU Ha YpOKaxX MOXKYThb PO3TIIsiIaTHCS 0€3 JOBEACHb, Ha



MPOCTUX 1 JIOCTYIMHUX MpPUKIaJaX 1 HE BUHOCUTHCS Yy NOBHOMY 00cCs31 JIJIsi TEMAaTHYHOTO KOHTPOJIIO.
3aiikaBieHl y4Hl MOXKYTh J€TajlbHillle OMTaHOBYBAaTH TaKl TEMU CaMOCTIHHO 3a MiIPYYHUKOM, Ha Kypcax
3a BUOOPOM UM TIiJ] YaC 1HAMBIAYaJTbHOTO HABUYAHHS B MO3ayPOYHHM Yac.

Oco00,IMBOCTi OLIHIOBAHHS TA BeJleHHS KYPHAJIy. Y KiHIIl KO>KHOT TEMH 3 anreOpH 1 MoyaTKiB
aHaJi3y Ta 3 reoMeTpil BUMTENIb INPOBOJUTH TEMATUYHE OLIHIOBAHHA. [Ipu BHCTaBIEHHI TEeMaTHYHOL
OIIIHKM BPaxXxOBYIOTHCS BCl BUAM HABUYAIBHOI JISUTBHOCTI, IO MIJUISATATX OIIHIOBAHHIO TPOTATOM
BUBYEHHS TEMH.

CemecTpoBe OIIHIOBAHHS 3A1MCHIOETHCS HA MIJICTaBl TEMATUYHOTO OKPEMO 3 aJIreOpH 1 MoYaTKiB
aHamizy 1 okpemo 3 reomerpii. TUNOBHMMH HaBYANLHUMH IJIAaHAMH 3arallbHOOCBITHIX HaBUYaJIbHHX
3aknaniB III crymento mepenbadene oriHtoBaHHs yuHiB 10-11-x kiaciB 3 matematuku. CemecTpoBa
OLIHKa 3 MAaTeMaTUKH BHBOIMUTHCSA SK CEpeIHE apU(PMETHYHE CEMECTPOBUX OLIHOK 3 JBOX
MaTeMaTUYHUX KypciB (ayireOpu 1 MoYaTKiB aHATI3y Ta reoMeTpii) Ta 3AIHCHIOEThCS OKPYTJICHHS 10
inoro uncna. (Hampukiaza, yaeHs/ydeHHIs Ma€e CEMECTPOB1 OLIHKHU § 3 anreOpH 1 MoYaTKiB aHami3zy i 9
3 reometpii. Tomi cepenHe 3HadyeHHs craHoBUTHME (8+9):2=8,5=9. OTxe, cemecTpoBa OIliHKA 3
maTematuku — 9). CeMecTpoBa OIliHKa 3 MAaTEMATUKH BUCTABIISIETHCS 0€3 IaTH 10 KIIACHOTO KypHATy Ha
CTOpPIHKY 3 ajreOpu 1 IMOYaTKiB aHalizy B CTOBMUMK 3 HaamucoM «I cemectp. Maremarukay, «lI
cemecTp. MartemaThka» Ta Ha CTOPIHKY 3BeleHOro oOmiky. CemecTpoBa OIIHKa MOXE ITiJIsITaTH
KOPUTYBAHHIO BIJMOBIMHO 10 «IHCTpyKIii 3 BeIeHHsA KJIacHOTO >XypHanmy yuHiB 5-11(12)-x kmaciB
3arajibHOOCBITHIX HABYAJbHHMX 3aKJIa/iB», 3aTBEp/yKeHoi HakazoMm MiHicTepcTBa OCBITH 1 HayKu
VYkpainu Big 03 uepBusa 2008 poky Ne 496. Kopuroana cemecTpoBa OIliHKA 3 MATEMAaTUKH BUBOJIUTHCS
SK cepeHe apuPMETUIHE CKOPUTOBAHUX CEMECTPOBHX OIIIHOK 3 TBOX MAaTeMAaTHYHUX KypCiB (anredpw i
MOYATKIB aHai3y Ta TeoMeTpii) Ta 3MIMCHIOETHCS OKPYTJEHHS MO IIIJIOTO YKCJIa 3a HaBEICHUM
NPUKIAI0OM. BUCTaBs€eThCs KOpUTOBaHA CEMECTPOBA OIIHKA 3 MAaTEMAaTHUKU HA CTOPIHKY 3 anreOpu i
MOYaTKiB aHaJI3Yy.

Piyne ouiHIOBaHHS 3IHCHIOETHCS Ha OCHOBI CEMECTPOBHX a00 CKOPUTOBAaHHMX CEMECTPOBUX
OIIIHOK 3 MaTeMaTHKHW. PiuyHa OIfiHKa 3 MaTeMaTHUKU BUCTABIISIETHCS HA CTOPIHKY 3 alreOpu 1 MOYaTKiB
aHaJizy B CTOBMUYMK 3 HajxmucoMm «Piuna. Matemartukay». Ha cTOpiHKY 3BeJeHOTO OOJIIKY HaBYaJIbHHUX
JOCSATHEHb YYHIB piuHa OLlIHKA 3 MATEMaTUKU BUCTABJISETHCS Y CTOBIMYMK «MaTeMaTHKa.



AJITEBPA 1TIOYATKU AHAJII3Y 10-it kmac
(54 200. I cemecmp — 16 200, 1 200 na musicoenn,
Il cemecmp — 38 200, 2 200 na muycoenn, Pezepe — 7 200un)

OuikyBaHi pe3y1bTaTH HABYAJIbHO-NII3HABAJIBLHOI
AiSVILHOCTI YYHIB

3MicT HAaBYAJIBHOT0 MaTepiary

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

Y4enb/yueHuns:

KOPHUCTYETHCS PI3HUMU cTIoco0aMu 3aaHHs (QYHKITIH;
3HAXOUTh 00JIaCTh BU3HAYCHHS (YHKIIOHATHHUX
3aJIeKHOCTEH; 3HaYeHHs (DYHKIIH MpH 3aJaHuX
3HAYEHHSIX apryMEHTY 1 3HAaUeHHS apTyMEHTY, 3a SKUX
¢byHKIIis HAOyBa€e TaHOTO 3HAYCHHS;

BJIACTHBOCTI;

BCTAHOBJIIOE BJIACTUBOCTI (PYHKITIH;

004U CJII0€ T MOPiBHIOE 3HAYCHHS BUPA3iB, SKiI MICTSTD
CTEMeHi 3 pallOHAIbHUMU TTOKa3HUKaMH, KOPeHi;
PO3Mi3HAE Ta CXeMaTHYHO 300paskye rpadiku
cTeneHeBuX (DYHKIIIH;

MO/IEJIIOE PeabHI MPOIIECH 32 TOTIOMOTOI0 CTETICHEBHX
GYHKITIH.

Yucnosi QyHKIIT Ta iX BIACTUBOCTI.
Criocobu 3amanns ¢pyskuii. [Tapni ta
HemnapHi QyHKIIIT.

Kopinb n-ro crenens. Apudmernanuit
KOpiHb N-TO CTETeHs, HOro BIACTUBOCTI.
Crenisp 3 pamioHaTbHIM MTOKa3HUKOM, Ta
Horo BIacTUBOCTI

CreneneBi (hyHKIIIT, IXHI BIACTHBOCTI Ta
rpadikm.

Tema 2. TPUTOHOMETPUYHI ®YHKIIII 18 rogun

Y4yenb/y4yeHuus:

BMi€ [IEPEXO/IUTH BiJ] paJiaHHOI MIpH KyTa J0 I'pagyCHOI
M HABIAKH;

BCTAHOBJIIOE BIAMOBIAHICTE MK JIMCHUMH YUCJIAMH 1
TOYKaMH Ha OTUHUYHOMY KOJi;

po3mi3Hae i cxeMaTH4HO Oyaye rpadiku
TPUTOHOMETPUYHMX (PYHKLIH;

IJIIOCTPY€E BIIaCTUBOCTI TPUTOHOMETPUYHUX (PYHKIIIH 3a
JIOTIOMOT 010 Tpaikis;

NepeTBOPIOE HECKIIAHI TPUTOHOMETPUYHI BUPA3H;
3aCTOCOBY€ TPUTOHOMETPHUHI (DYHKIIT /IO OMUCY
pealIbHUX MPOIIECIB;

PO3B’A3Y€ HAUMPOCTIlli TPUTOHOMETPUYHI PIBHSIHHS.

Cunyc, KOCUHYC, TaHTeHC, KyTa. Pajianne
BHUMIPIOBAHHS KYTIB.

TpuronomerpuyHi (GyHKII{ YUCTOBOTO
aprymenTy. OCHOBHI CIiBBIAHOIIIEHHS M1
TPUTOHOMETPUYHUMU (YHKLISMHU OJTHOTO
aprymenty. @opmyiu 3BeICHHS.
[epioanunicts GyHKUiN. BiacTuBocTi Ta
rpadiky TPUTOHOMETPUYHUX (YHKIIIH.
dopmynu 10AaBAHHS AT
TPUTOHOMETPUYHUX (PYHKLIN Ta HACTIAKY 3
HUX.

HaiinpocTimi TpuroHoMeTpuyHi piBHSHHS.

Tema 3. HOXITHA TA i 3SACTOCYBAHHS 14 royun

Y4denb/y4yeHuus:

pPO3yMi€ 3HaUCHHS MOHATTS MOX1AHOT AJIs OTHCY
peabHMX MPOLECiB, 30KpeMa MEXaHIYHOTO PyXY;
3HAXOAUTD MIBUAKICTh 3MiHU BETUYMHH B TOUIII; KyTOBHMA
KOe(]IIIeHT 1 KyT HaXHIy JOTHYHOI 10 rpadika GpyHKii B
JaHi{ TOYII;

audepenuirwe GyHKIii, BAKOPUCTOBYIOUHU TAOJIUIIO
MOX1THUX 1 TTpaBuia TUQepeHITIFOBaHHS;

3aCTOCOBYE TOX1IHY /ISl 3HAXOKCHHS TPOMIXKKIB
MOHOTOHHOCTI 1 eKCTpeMyMiB PyHKIIii, TOOYy10BH
rpadikis;

3HAXOAUTh HalOUIbIIE 1 HAMEHIIe 3HaYeHHS (PYHKITIT;
PO3B’sI3y€ HECKIIAHI MPUKIIAIHI 3a/1a4i Ha 3HAXOKEHHS
HaWOIBIIMX 1 HAWMEHIIINX 3HaY€Hb PEATbHUX BEJIMYHUH.

...... (S

[Moximna ¢yHKIIT, 1 reoOMeTpUIHAN
(bI3UYIHHN 3MICT.

[IpaBuna qudepeHIiroBaHHs.

O3naka cranocti pyHskiii. JloctaTHi yMOBH
3pOCTaHHA U cagaHHs (QyHKIII.
Excrpemymu dyHkiii.

3acTocyBaHHS MOXITHOL IO JOCIiIKEHHS
byHKIIHA Ta MOOYI0BH iXHIX rpadiKiB.
Haiibinbie 1 HalimMeHIe 3HaYeHHs QyHKIIT
Ha TIPOMIXKKY.




AJITEBPA 1TIOYATKU AHAJII3Y 11 kmac
(54 200. I cemecmp — 16 200, 1 200 na musicoenn,
Il cemecmp — 38 200, 2 200 na muxncoens, Pezepe — 18 200un)

OuikyBaHi pe3yJIbTATH HABYAJIbHO-NII3HABAJIBbHOI
AiSILHOCTI YYHIB

3MiCT HABYAJILHOI0 MaTepiaxy

Tema 1. IOKA3ZHUKOBA TA JJOTAPU®MIYHA ®YHKIII 16 rogun

Y4enb/yueHuns:
po3ni3Hae i 0yaye rpadiku MoKa3HUKOBOI 1
norapudmiuHoi QYyHKIIIH;

TIOCTPY€E BITACTUBOCTI TOKA3HUKOBOI 1
norapudmiuHoi QYHKIIIH 32 T0MOMOT010 Tpadikis;
3aCTOCOBY€ TIOKa3HUKOBY Ta JIorapuMiuHy QyHKIIT
JI0 OTHCY peabHUX MPOILIECiB;

PO3B’A3y€ HAUMIPOCTIIT TOKa3HUKOBI Ta TorapudmidHi
PIBHSIHHS 1 HEPIBHOCTI.

BnactuBocTi Ta rpadiku mokasHUKOBOI
GbyHKIII.

Jlorapudmu Ta ix BracTuBocTi. BmactuBocti
Ta rpadik gorapudmivunoi QyHKIII.
HaiinpocTinn noka3HUKOBI Ta JiorapudmidHi
PIBHSHHSA 1 HEPIBHOCTI.

Tema 2. IHTET'PAJI TA HOI'O 3ACTOCYBAHHA 10 roaun

Y4yenb/y4yeHuus:

3HAXOAUTH TNIEPBICHI 33 TOTIOMOTOX0 TaOIHIIL
NEePBICHUX Ta iX BIACTUBOCTEH;

BU/ILJIAI€ TIEPBICHY, 10 3aJI0BOJIBHSE 3a/1aHI MOYaTKOBI
YMOBUY;

00YHMCIIIOE THTETpAJT 32 JOTIOMOTO0 Ta0JINIII EPBICHUX
Ta 1X BJIACTUBOCTEH;

3HAXOAMTh IUIOIII KPUBOJIIHIMHUX Tpaneriil.

IlepBicHa Ta ii BIaCTUBOCTI.

Busnauenuit inTerpai, iioro reoMeTpuyHUI
3MICT.

OOGurCIIeHHS WO ITOCKUX (Iryp.

Tema 3. EJEMEHTHU KOMBIHATOPUKH, TEOPI
CTATUCTHUKMU 10 rogun

| MMOBIPHOCTEN I MATEMATHUYHOI

Ydenb/y4yeHuus:

po3yMmie LLIO TaKe nepectaHoBKW, PO3MILLEHHS,
KOMmOiHau,iT (6e3 NoBTOpEHb), KnacuyHe
BM3HAYEHHS NOHATTA NMOBIPHOCTI, L0 Take
reHepasibHa CyKYrnHiCTb Ta BMOIpKa, 03Ha4YeHHS
cepenHbOro 3Ha4YeHHsA, Moau Ta MeiaHu BUGipku
00YMCJIIOE BIJTHOCHY YaCTOTY MOIii; KiJIbKICTb
nepecTtaHOBOK, PO3MilleHb, KOMOIHaLiN;
HMOBIPHICTb MO/111, KOPUCTYIOUHCH 11 O3HAYCHHSIM 1
KOMOIHATOPHUMH CXEMaMH;

MOSICHIOE 3MICT CE€peIHIX MOKAa3HUKIB Ta
XapaKTepUCTUK BUOIPKH;

3HAXOJMTh YHCJIOB1 XapaKTEPUCTUKU BUOIPKH TaHUX.
3aCTOCOBYE IMOBIPHICHI XapakTepUCTUKK
HaBKOJIMLLHIX ABUL, A1 NPUAHATTA pilleHb

Enementu xombinatopuku. [lepectanoBkwy,
po3MitieHHs, koMOiHaiii (0e3 MOBTOPEHB ).
Knacuuyne Bu3Ha4eHHs1 HMOBIPHOCTI
BUIIAIKOBOI ITOIII.

BubipkoBi XapakTepUCTUKU: PO3Max
BHUOIPKH, MOJIa, MEJliaHa, CePEeHE 3HAYCHHS.
I'padiune noganus iHpopmarii mpo BHOIPKY.




['eomerpis. 10 knac
(51 200. I cemecmp — 32 200, 2 200 na musicoenn,
1l cemecmp — 19 200, 1 200 na musicoens, Pezepe — 7 2o0un)

OuikyBaHi pe3yJIbTATH HABYAJIbHO-NII3HABAJIBbHOI
AiSILHOCTI YYHIB

3MiCT HAaBYAJIBHOI'0 MaTepiary

Tema 1. TAPAJIEJIBHICTD ITPAMHUX I IIVIOIIUH Y ITPOCTOPI 17 roqun

Y4enb/yueHuns:

HA3UBA€ OCHOBHI MOHSTTS CTEPEOMETPIT;

PO3pi3Hsi€ 03HAUYBaHI Ta HE O3HAYYBaHI MOHATTS,
aKCIOMH Ta TEOPEMU;

(dhopmyJiroe akcioMu cTepeoMeTpii Ta HACTIAKY 3 HUX;
3aCTOCOBYE aKCIOMH CTEPEOMETPIi Ta HACIIIKU 3 HUX
JI0 PO3B’sI3aHHS HECKJIAIHUX 33]1a4;

KJacugikye 3a IEBHUMH 03HAKaMH B3aEMHE
PO3MIIIICHHS TIPSIMUX, TIPSIMUX 1 TUTOIIWH, TDIOIIMH Y
MPOCTOPI 32 KUTBKICTIO 1X CHUIBHUX TOYOK;
BCTAHOBJIKE TIAPAICITBHICTh MPSAMUX, MPSMOI Ta
TUTOIIMHH, JBOX TUIOIIINH;

3’SICOBYE, YU € JIB1 MPsIMi MUMOO1’KHUMH;

300paxkae Girypu y npocropi;

3aCTOCOBY€E BIHOUICHHS MapaJIeIbHOCTI M1k MPSIMUMU
1 IIOLIMHAMU Y TIPOCTOPI 10 OMUCY BiAHOIIEHb MiXK
00’ €KTaMH HABKOJIMIITHHOTO CBITY.

OCHOBHI MTOHSATTS, aKCIOMH CTEPEOMETPIi Ta
HAUMPOCTII HACTIAKH 3 HUX.

B3aeMHe po3MmilleHHs PSIMHUX Y TIPOCTOPI.
[TapanenpHe MPOEKTYBaHHS 1 HOTO
BJIACTUBOCTI. 300pakeHHs Diryp y
crepeomeTpii. [lapanenbHicTh psAMOi Ta
wiomuHy. [lapanenbHICTh TUTOIIUH.

Tema 2. IEPHEHAUKYJIAPHICTD NPAMUX I IVIOIUH Y TPOCTOPI 17 ronun

Y4yenb/y4yeHuus:

BCTAHOBJIIOE TA OOIPYHTOBYE NEPICHANKYIISPHICTD
OpSMUX, OIPAMO] Ta IIOLIMHHU, ABOX IUIOIINH;
(hopMyJII0€ O3HAUEHHS KyTa MIXK IPSIMUMU, IPSIMOIO
Ta IJIOUIMHOIO, MJIOIIMHAMU; TEOpEMY PO TPH
NEepIEHINKYIISPH;

3aCTOCOBY€E BIIHOIICHHS MK IPSIMUMH 1 TUIONTHHAMHU
y MPOCTOPI, BIICTaH1 1 KyTH y MPOCTOP1 10 OIIUCY
00’€KTIB HAaBKOJIUIIHBOTO CBITY;

PO3B’sI3y€ 3a7a4i HA 3HAXOKEHHS B1JICTAHEH Ta KyTiB
B IIPOCTOPI, 30KpeMa MPAKTUYHOIO MICTY.

[leprieHAUKYIAPHICTD MPSAMUX.
[lepneHIuKyISIpHICTS IPSIMOI 1 TUIOIIUHU.
Teopema npo Tpu NEepHEHAUKYIISPH.
[lepneH UKy ISIPHICTh TUIOIINH.
JIBOrpaHHUN KYT.

BumiproBanHs BiicTaHell y mpocTopi: BiJ
TOYKH J10 IJIOUIMHY, B1 IpsMOi 10
IUIOUIMHM, MIXK TUIOIIMHAMU. BuMiproBaHHs
KYTIB Y IPOCTOpi: MK IIPSIMUMHU, MIXK
MPSIMOIO 1 MJIOLIMHO0, MIXK TUIOIIMHAMH.

Tema 3. KOOPAWUHATH I BEKTOPH 10 roaun

Y4denb/y4yeHuus:

KOPHMCTYETHCSI AaHAJIOTIEI0 MK BEKTOpaMHU 1
KOOpJAMHATaMU Ha IUIOIIKHI i y IpocTopi;
YCBiIOMJIIO€ BaXIIUBICTh BEKTOPHO-KOOPAMHATHOTO
METOJTy B MaT€MaTHIII;

BUKOHY€ OTepallii HaJl BEKTOpaMu;

3aCTOCOBYE BEKTOPH JJIsS MOJICTIOBAHHS 1 O0YHCIICHHS
T€OMETPUYHUX 1 PI3UYHUX BEIUYHH,

3HAXOAMUTH BiJICTAHb MK IBOMA TOUKAMHU,
KOOPJIMHATH CEPEANHH Bipi3Ka, KOOPAUHATH TOYOK
CUMETPUYHHX BiTHOCHO TIOYATKy KOOPJIWHAT Ta
KOOPJMHATHUX TUIOIINH;

BHKOPHCTOBY€E KOOPAMHATH y MPOCTOPI JUIS
BHMIPIOBAHHS BiJICTaHEH, KYTiB;

[IpsiMOKYTHI KOOpIMHATH B TIPOCTOPI.
Koopaunatu cepenunu Binpizka. Bimcranb
MDK JIBOMa TOYKAMHU.

Bexropu y mpocropi. Onepairii Hax
BekTopamu. PopmMynu AJsi O0UHCIECHHS
JOBKMHU BEKTOPA, KyTa Mi’K BEKTOPAMH,
BIJICTaHi MK JBOMAa Toukamu. CuUMeTpist
BIJTHOCHO TOYaTKy KOOPMHAT Ta
KOOPJIMHATHUX TUIOIINH




['eomerpis. 11 knac
(51 200. I cemecmp — 32 200, 2 200 na musicoenn,

1l cemecmp — 19 200, 1 200 na mu

Jocoenv, Pezepe — 14 200un)

OuikyBaHi pe3y1bTaTH HABYAJIbHO-NII3HABAJIBbHOI
AiSILHOCTI YYHIB

3MiCT HABYAJILHOI0 MaTepiaxy

Tema 1. MHOI'OTPAHHUKMU 14 roaun

Y4enb/yueHuns:

PO3Mi3Ha€ OCHOBHI BUJIM MHOTOTPAaHHHKIB Ta iX
CIIEMCHTH;

300pasky€ OCHOBHI BUI MHOTOTPAaHHHKIB Ta 1X
CIIEMCHTH;

Mae ysIBJIEHHS TIPO Nepepi3u MHOTOTPaHHHUKA
TUTOIIMHOIO;

(opmy.TI0€ 0O3HAUCHHS BKA3aHHUX Y 3MICTi
MHOTOTPaHHHKIB;

3anucye GopMyIH Tt OOUUCIICHHS TUIOITI O19HOT Ta
MOBHOT MOBEPXOHB MPU3MHU Ta Mipamian

004U CJII0€ BEIMIMHNA OCHOBHHX €JIEMEHTIB
MHOTOTPaHHHKIB,;

3aCTOCOBY€ BHUBUEHI ()OPMYIIH 1 BIACTHBOCTI J10
PO3B’s3yBaHHsI 3a]1a4, 30KpeMa MPUKIATHOTO 3MICTY.

MHororpaHHuk Ta ioro eaemeHTd. Omykii
MHororpaHauku. [Tpusma. Ilpsma i
npaBwiIbHa npusmiu. [lapanenemines.
[Tipamina. [TpaBunsHa mipamina. [lepepizu
MHOTOTPaHHHKIB.

[Tnomi 6i9HOT Ta MOBHOT TOBEPXOHB
MIPU3MH, TTipaMiIy.

Tema 2. TIJIA OBEPTAHHSI 12 ronun

Y4yenb/y4yeHuus:

00YHMCIII0€ BETMUYMHU OCHOBHUX €JI€MEHTIB T1JI
obepTaHHs;

3aCTOCOBYE BIACTUBOCTI TUJ1 0OEPTaHHS 10
PO3B’s3yBaHHS 3a/]1a4;

po3mi3Hae BUIU TUT 0OCpTaHHSA, IXHI €JIEMEHTH;
MHOT'OT'PAaHHMKH 1 Ti1a 00epTaHHA y 1X KOMOIHALIAX B
00’ €KTax HaBKOJUIIHBOT'O CBITY.

[uningap, KoHyc, ix enemeHTH. Ilepepizu
LMTIHJIpa 1 KOHYyCca: OChOBI1 Mepepi3u
LWIIHAPA 1 KOHYca; Iepepi3u LMIIHApa 1
KOHYyCa IUIONIMHAMHY, MapajeIbHIMHA OCHOBI.
Ky 1 cdepa. [lepepi3 Ky MIOLIHHOIO.

Tema 3. O’EMMU TA IIJVIOLII TIOBEPXOHb 'EOM

ETPUYHUX TIJI 11 roaun

Yyenb/yuennus:

3anucye GopMyiH Uit 00YHCIeHHs 00’ €MiB
napaJiesnernineia, Ipu3Mu, mipamiau, IMTHIpa, KOHyca,
KyJIi, TUTo1y O19HOT Ta OBHOT MOBEPXOHB IUJIIHIPA,
KOHYyca, TIoni cepu;

Mae ysiBJIEHHS TIpo 00’ €M Tija Ta HOro OCHOBHI
BJIACTUBOCTI;

PO3B’s3y€ 3a1a4i HA OOUHUCICHHS 00’ €MIB 1 IJIOI]
MOBEPXOHb F€OMETPUYHUX T1J1, 30KpeMa MPUKIIATHOTO
3MICTY.

[TonsTTst ipo 06’em Tizta. OCHOBHI
BJacTUBOCTI 00’eMiB. O0’eMu pU3MH,
napaJiesnerine/ia, mpamiau, MIIHIpa,
KOHYyCa, KyJIi.

[Tromi 6ivHOT Ta MOBHOT MOBEPXOHD
uItiHApa, konyca. [lnoma chepu.




