HABYAJIbHA ITPOI'PAMA
3 MATEMATHUKU
(AJITEBPA 1TIOYATKU AHAJII3Y TA TEOMETPIA)
n1st yariB 10-11 kimaciB 3araapHOOCBITHIX HABYAJIBHUX 3aKJIa/IiB
PiBens cranmapry

I[TOACHIOBAJIbHA 3AITNMCKA

Mema 6a3060i 3acanvHoi cepedHboi oceimu: PO3BUTOK OCOOHUCTOCTI, fKa MOEAHYE B cOOi
TBOpYMH TOTEHINaN 10 HAaBYaHHS, IHIIIATUBHICTH IO CAMOPO3BUTKY Ta CaMOHABYaHHS B Cy4acCHHX
yYMOBaX, 3[aTHOCTI iAeHTU(}IKyBaTH cebe SK BaXIMBY 1 BIAMOBIAJIBHY CKIAJOBY YKpPaiHCHKOTO
CYCIIJIbCTBA, sKa TOTOBA 3MIHIOBAaTH 1 BIJACTOIOBAaTH HAIllOHANbHI IIIHHOCTI YKPaiHCHKOIO Hapojy.
BaxxnuBuM YMHHUKOM PO3BUTKY TaKOl 0COOMCTOCTI € (hOpMyBaHHS B YUHIB YMiHb 3aCTOCOBYBaTH HaOyT1
3HaHHS y PEaJbHUX JKUTTEBUX CHUTYyallisX, MiJ 4ac pO3B'I3aHHS MPAKTUYHMX 3aBJaHb Ta 3JaTHOCTI
BH3HAuUaTH 1 OOTPYHTOBYBATH BJIACHY JKUTTEBY MO3UIIIIO.

[IpoBinHuUM 3aco00M peatizailii BKa3aHOT METH € 3aIIPOBAKEHHSI KOMIIETEHTHICHOTO MiAX0AY Y
HaBYAJIbHO-BUXOBHUM MPOIEC 3arajJbHOOCBITHBOI IIKOJIM IIISAXOM (OPMYBaHHS MpPEAMETHUX 1
KJIFOYOBUX KOMIIETEHTHOCTEH.

B ocHOoBy mnoOymoBM 3MiCTy Ta oOprasizamii Mporecy HaBYaHHS MaTeMaTUK{d MOKJIAJCHO
KoMnemeHmMHIiCHUull Nnioxio, BIOIOBITHO 1O SIKOTO KIHIEBHUM pE3yJbTaTOM HaBYaHHS IMpEaMeTa €
c(hopMOBaHi MEBHI KOMIETEHTHOCTI, SIKI COPUSATUMYTh 3AaTHOCTI Y4HsSI 3aCTOCOBYBAaTH CBOI 3HaHHS B
peaTbHUX KUTTEBUX CUTYAIlisX, HECTH BiAMOBIAAIBHICTB 32 CBOI i1, OpaTH MOBHOIIHHY YYacTh B KHUTT1
CYCITIJIbCTBA.

Jnig ycmimHoi y4acTi B Cy4yaCHOMY CYCHUIBHOMY J>KHUTTI OCOOHMCTICTh MOBHMHHA BOJOIITH
NEBHUMH TNPUHOMaMHU MaTeMaTU4HOI JiSUIbHOCTI Ta HaBUYKAMM IX 3aCTOCYBaHb JO pPO3B’sI3yBaHHS
MpakTUYHUX 3aaad. [IeBHOI MaTeMaTH4HOI MiATOTOBKMA 1 TOTOBHOCTI ii 3aCTOCOBYBaTH BUMAarae i
BHUBYCHHS 0araTbOX HABYAIBHHUX MPEIMETIB 3arajJbHOOCBITHBOI IIKOJIH. 3HAYHI BUMOTH JI0 BOJIOIHHS
MaTeMaTUKOI y pO3B’sI3yBaHHI MPAKTHYHHX 33734 CTABIATh CYYaCHWH PHHOK TMpalli, OTPHUMAaHHS
SIKICHOT MpodeciiiHOi OCBITH, MPOJOBKEHHS OCBITH Ha HAaCTyHNHHUX eTanax. ToMy OJHHUM 13 TOJIOBHUX
3aBJaHb IIbOTO Kypcy € 3a0e3leueHHs yMOB JUIsl JOCATHEHHS KOKHUM YYHEM TPaKTHIHOL
KOMIETEHTHOCTI.

Ilpakmuuna Kkomnemenmmuicmsp nependadae, M0 BUITYCKHUK 3arajJbHOOCBITHBOTO HaBYAIBHOTO
3aKaay:

. BMi€ OyayBaTH 1 JOCHIKYyBaTH HAMMPOCTII MaTeMaTHYHI MOZEN peasbHUX 00 €KTiB,
MPOLIECIB 1 SIBUIN, 3a7a4, MOB’S3aHUX 13 HUMH, 32 JOMOMOTOI MaTeMAaTHYHHUX 00’ €KTIiB, BiIMOBITHUX
MaTeMaTUYHMX 3a/1a4;

. BMi€ OBOJIOZIIBATH HEOOX1THOIO ONEPATHBHOIO 1H(POPMAILIEIO It pO3YyMiHHS ITOCTAHOBKU
MaTeMaTU4HOI 3amadvi, i1 XapakTtepy W OCOOINMBOCTEH; YTOYHIOBATH BUXIAHI [daHi, METy 3ajadi,
3HaXOMUTH HEOOXITHY JOJaTKOBY iH(MOpMaIliio, 3aco0M PO3B’s3yBaHHA 3aiadyi; nepedopMyinbOoByBaTH
3aJa4dy; PO3WIEHOBYBATH 3aJadl Ha CKJIA/J0Bi, BCTAHOBJIIOBATH 3B’SI3KM MK HMMH, CKJIaJaTH IUIaH
pO3B’si3aHHS 3a/adi; BUOMpaTH 3aco0M PO3B’sI3aHHS 3a/4adi, iX MOPIBHIOBaTH 1 3aCTOCOBYBaTH
ONTUMAJIbHI; TEPEeBIPATH MNPaBWIBHICTh PO3B’S3aHHS 3ajaui; aHali3yBaTWU Ta IHTEpHpPETYBaTH
OTPUMaHUIl pe3ynbTar, OLIHIOBaTHM HOT0 NPUAATHICTH 13 PI3HUX MO3MIIN; y3arajJbHIOBaTU 3ajady,
BceO1uHO i po3misiiaTy; NpuitMaTy pillleHHs 3a pe3yJbTaTaMy PO3B’sI3aHHS 3a/1aui;

. BOJIOMI€  TEXHIKOIO  OOYMCIICHb, PpAlliOHAJBHO TMOEJHYIOYM  YCHi, ITMCHMOBI,
IHCTpyMEHTaJIbH1 00UHCIICHHS, 30KpeMa HaOIMKeHi;

. BMI€ TIPOGKTYBaTH 1 3AIMCHIOBATH aJTOPUTMIYHY Ta E€BPHCTHYHY [isUIbHICTH Ha



MaTeMaTUYHOMY Marepiai;

. BMi€ TmpamuoBaTH 3 ¢opMmyaamu (po3yMiTH 3MICTOBE 3HAUEHHS KOXKHOTO €JIEMEHTa
(dbopMynn, 3HAXOAUTH iX YMCIIOBI 3HAYEHHS MPH 33JaHUX 3HAUYEHHSX 3MIHHUX, BUPAXXKATH OJHY 3MiHHY
yepes 1HI1);

. BMi€ 4uTaTtd 1 OyayBatu Tpadiku (GYHKIIOHATBHUX 3aJIEKHOCTEH, MOCHIKYBaTH iX
BJIACTUBOCTI;
. BMi€ Kiacu]iKyBaTH 1 KOHCTPYIOBATH TeoMeTpUyHi (irypu Ha IJIOUIMHI ¥ y TpocCTopi,

BCTAHOBJIIOBATH iX BJIACTUBOCTI, 300pakaTH MPOCTOPOBI Girypu Ta iX eJIeMEeHTH, BUKOHYBaTH MOOY10BU
Ha 300paXXCHHSX;

. BMi€ BHMIpDIOBaTH T'€OMETPHYHI BEJIWYMHM Ha IUIONMHI W y TpoCTOpi, sKi
XapaKkTepU3yloTh PO3MILIEHHS TeoMeTpuyHHX ¢iryp (BiACTaHi, KyTH), 3HAaXOIUTH KIUIbKICHI
XapakTepUCTUKH Piryp (ruiomii Ta 00’ emMu);

. BMI€ OIIHIOBATH IITAHCH HACTAHHA TUX YU 1HIINX ITOIIMN.

[IpakTMuHa KOMIIETEHTHICTh € BaXJIMBUM IOKa3HUKOM SIKOCTI MaTeMaTH4YHOI OCBITH,
MPUPOAHUYOI TIATOTOBKKM MOJOAl. BoHa TEBHOrO Mipo CBIYHTH MPO TOTOBHICTH MOJOII O
MOBCSAKIEHHOTO KUTTS, [0 HAWBKIUBIIIMX BHJIIB CYCHUIBHOI [ISJBHOCTI, JO OBOJOMIHHS
npo¢eciitHOI0 OCBITOIO.

@opMyBaHHS HaBUYOK 3aCTOCYBAaHHS MAaTEMaTHKH € OJHIEI0 13 TOJOBHUX LiJeH HaBYaHHS
MaTeMaTukd. PamukanpbHUM 3aco00OM peaiizamii MPUKIAJHOT CHPSIMOBAHOCTI IIKUIBHOTO Kypcy
MaTeMaTWKH € NIMPOKE CHCTEMaTHYHE 3aCTOCYBaHHS METOLy MAaTEMAaTHYHOTO MOJEIIOBAHHS MPOTITOM
ychoTo Kypcy. Lle crocyeThest BBeZIeHHS TTOHSTh, BUABIICHHS 3B’ SI3KIB M)XK HUMH, XapakTepy LTIOCTpaIii,
CHUCTEMH BIIPaB 1, HAPEIITI, CHCTEMH KOHTPOJIO. [HaKIIe Ka)kKy4uu, MaTeMaTUKu Tpeda Tak HaBYaTH, 11100
y4HI BMUIM ii 3acTOCOBYBaTd. 3a0e3MeueHHs MPUKIAIHOI CHPSIMOBAHOCTI BHUKJIAJaHHS MAaTEMaTHUKH
cnpuse GOpMyBaHHIO CTIMKMX MOTHBIB /10 HABYAHHS B3araii i 0 HABYaHHSA MaTeMaTUKU 30KpeMa.

Peanizanist mpakTUYHOT CIPSIMOBAHOCTI B MPOLI€C HAaBYaHHS MaTEMaTUKH O3HAYAE:

1) CTBOPEHHS 3amacy MaTeMaTHMYHHX MOJEJeH, SKi ONUCYIOTh pPeajibHi SBHUILA 1 MPOLECH,
MAalOTh 3araJlbHOKYJIBTYPHY 3HAUYIICTh, & TAKOK BUBYAIOTHCA Y CYMDKHHX IpEIMETax;

2) dbopMyBaHHS B Y4YHIB 3HaHb Ta BMiHb, SKI HEOOXiHHI M JOCHIDKEHHS X
MaTeMaTHIHUX MOZCIICH;

3) HaBYaHHS YYHIB MOOYIOBI 1 JOCTIPKCHHIO HAWMPOCTIIIUX MaTeMaTUYHUX Mojelen
peabHUX SBHII 1 TPOLIECIB.

[IpakTyHa  COpSIMOBaHICTh MAaTEMaTHYHOI OCBITH CYTTEBO  MIABHILYETHCS  3aBISKU
BIIPOBA/KEHHIO 1H(OpMaLiHHO-KOMYHIKaLlIHHUX 3aC001B Y HAaBYaHHS MaTeMaTUKH.

OnHuM 13 HalWBaXIMBIMIKX 3aco0iB 3a0e3MeueHHs MPAaKTUYHOI CHPSIMOBAHOCTI HaBYAHHS
MaTeMaTWKHU € BCTAHOBJIECHHS MDKIPEIMETHHX 3B’S3KiB MareMaTWUKHU 3 IHIIMMHU MPEeIMETaMHt, Y MepIry
gyepry 3 npupogHuduMH. OcoOIuBOi yBaru 3aciayroBy€ BCTAaHOBIIEHHS, 3B’SI3KIB MK MareMaTHUKOIO Ta
1H(pOPMATHKOI0 — JIBOMAa OCBITHIMHU Tay3sMH, SKi € BU3HAYaJIbHUMHU Y TIATOTOBII OCOOMCTOCTI 10
KUTTA Yy  TOCTIHAyCTpiaJbHOMY, 1HQoOpMamliiiHomy  cycminberBi.  [llupoke  3actocyBaHHA
iH(opMaIlifHO-KOMYHIKallIMHMUX 3ac00iB 'y HaBYyaHHI MaTeMaTWKW JOIJIbHE I TPOBEIACHHS
MaTeMaTHYHUX EKCIIEPUMEHTIB, MPAKTUYHHX 3aHATh, iH(QOpMAaIIHHOTO 3a0e3NeUeHHs], Bi3yaJIbHOTO
IHTEpIPETYBAaHHS MaTeMaTHYHOI NiSIIHOCTI, IPOBEACHHS T0CTIIKEHb.

Kpim Toro, HaB4aHHS MaTE€MaTUKU Ma€ 3pOOMTH MEBHUU BHECOK y (OPMYBaHHS KIFOUOBHX
KOMIIETEHTHOCTEH.

Kirouosi xomrnierenTHOCTI | KoMImoneHTH

1 CrinkyBaHHS JIEPKABHOIO | YmMiHHA: CTaBUTH 3alMTaHHA 1 PO3II3HABATH MPOOIEMYy;




@ piaHOIO y pasi
BiIMIHHOCT1) MOBaMH

MIpKyBaTH, pOOMTH BHCHOBKHM Ha OCHOBI iH(opmarii, mogaHoi B
pizHux ¢popmax (y Tabiauusx, aiarpamax, Ha rpadikax); po3ymiTy,
MOSICHIOBATH 1 TIEPETBOPIOBATH TEKCTH MaTeMaTHYHHUX 3a/1ad
(YCcHO 1 MUCBMOBO), TPAMOTHO BHCJIOBJIIOBAaTHUCS PIAHOI0 MOBOIO;
JOPEYHO Ta KOPEKTHO BKMBATH B MOBJICHHI MaTeMaTHYHY
TEPMIHOJIOT1I0, YITKO, JAKOHIYHO Ta 3pO3yMuIO (GopMysIroBaTH
IYMKY, apTyMEHTYBaTH, IOBOAWTH NPABIIBHICTh TBEPIKCHB;
MIOTIOBHIOBATHU CBill CJIOBHUKOBUH 3amac.

Cmagnenna: pPO3YMiHHS BaXJIMBOCTI YITKMX Ta JAKOHIYHUX
(bopMyITIOBaHb.

Haguanvni pecypcu:  O3HauU€HHS TOHATH, (OPMYIIOBAHHS
BJIACTUBOCTEH, IOBEJICHHS TEOPEM, PO3B’sI3yBaHHS 3a/1a4.

CrinkyBaHHS 1HO3€MHUMH
MOBaMH.

Yminna: cnoinkyBaTucs 1HO3€MHOIO MOBOIO 3 BUKOPHCTAHHSAM
YUCTIBHUKIB, MATEMAaTUYHUX TOHATH 1 HAMYKUBAHIITUX TEPMIHIB;
CTaBUTH 3amuTaHHs, ¢opMymoBaTH MnpolieMy; 3iCTaBIATH
MaTeMaTUYHU TepMiH uYu OykKBeHe TIO3HAYeHHs 3 HOTo
MOXO/DKEHHSIM 3 1HO3€MHOi MOBH, IPaBUJIBHO BHUKOPHUCTOBYBATH
MaTeMaTU4Hi TEPMiHU B MOBCSIKACHHOMY JKHUTTI.

Cmagnenna: YCBIIOMJICHHS BQKJIMBOCTI BHUBYCHHS 1HO3EMHHX
MOB Ui PO3YMiHHS MaTreMaTHYHHUX TEPMiHIB Ta IO3HAYCHb,
MOIIYKY 1H(OpMallii B IHIIOMOBHUX JKEpEax.

Haeuanvni  pecypcu:  TEKCTH  1HO3€MHOIO  MOBOIO 3
BUKOPUCTAHHSIM CTaTUCTUYHUX JIaHUX, MATEMAaTUYHUX TEPMiHIB.

MaremaTnyna
KOMIIETEHTHICTb.

Yminna: onepyBaru ymciaoBoro iH(poOpMali€r0, TeOMETPUIYHUMU
o0’ekTaMM Ha IUIOUIMHI Ta B IPOCTOPI; BCTAHOBIIOBATU
BITHOUICHHS MDK peaJbHUMH O0’€KTaMH  HAaBKOJHUIIHBOL
JTIMCHOCTI (IIPUPOAHUMH, KYJIBTYPHUMH, TEXHIYHUMH TOILO);
PO3B’sA3yBaTu 3aavi, 30KpeMa MPaKTHYHOTO 3MicTy; OymyBaTH i
JOCTI/DKYBaTH HAMMPOCTINI MaTeMaTH4YHI MOJENl pealbHuX
00'exTiB, MpoLECIB 1 SBHIL, IHTEPNPETYBaTH Ta OLIHIOBATH
pe3ynbTaTtd; TMPOTHO3YyBaTH B  KOHTEKCTI HAaBYAIBHUX  Ta
MPAKTUYHUX 3a/la4; BUKOPHCTOBYBATH MaTeMaTHYHI METOIU Yy
KUTTEBUX CUTYaLSAX.

Cmaenennsa: yCBIIOMJECHHS 3HAYeHHSs MaTeMaTUKd  JJIs
MOBHOI[IHHOTO KHUTTS B CYYaCHOMY CYCHUIBCTBI, PO3BHUTKY
TEXHOJIOT1YHOTO, EKOHOMIYHOrOo 1 OOOpPOHHOTO MOTEHIIATY
JIepIKaBH, YCIIITHOTO BUBYCHHS 1HITNX AUCIUILIIH.

Haguanvni pecypcu: po3B's3yBaHHS MaTeMaTHYHHX 3ajad,
30KpeMa TaKuX, 10 MOJIENIIOIOTh peajbHl JKUTTEBI CUTYAIli.

OCHOBHI KOMIIETEHTHOCTI
y MPUPOJHUYMX HayKax 1
TEXHOJIOTISX.

Yminna: posmiznaBatu mpoOneMu, MO0 BHHUKAIOTH Y JOBKULI 1
AKI MOXHA pO3B’S3aTH 3aco0aMy MaTeMaTWKH; OyayBaTH Ta
JTOCITI/DKYBaTH ~ MareMaTW4yHI MOJAENI MPUPOJHUX  SBUII 1
MPOIICCIB.




Cmagnennsa: YCBIAOMIICHHS BXKJIMBOCTI MaTeMaTUKU  SIK
yHIBEpCaJIbHOT MOBH HayKH, TEXHIKH Ta TEXHOJIOTIH.

Hasuanovni pecypcu: cxnananHs rtpadikiB Ta giarpam, sKi
UTIOCTPYIOTh  (DYHKITIOHATBHI 3aJIeKHOCTI PEe3y/IbTaTiB BIUIMBY
JIIOJICHKOT ISITHOCTI HA TIPUPO.LY.

[ndopmariitHo-indpona
KOMIIETEHTHICTH

Yminna: crpykrypyBaru aasi; JiSTH 3a aITOPUTMOM Ta CKJIaJaTH
QITOPUTMH; BHU3HAYaTH JOCTATHICTh JaHUX JUIsl PO3B’SI3aHHS
3a/1a4i; BUKOPHCTOBYBAaTH Pi3HI 3HAKOBI CHUCTEMHU; 3HAXOIUTH
iHpopMaIlito Ta OLIHIOBaTH 1i JOCTOBIPHICTH, JOBOAMTHU
ICTUHHICTb TBEPJI’KEHb.

Cmaenennsa: KpUTHYHE OCMMCIECHHs iHQoOpMamii Ta Jukepen ii
oTpuMaHHs; ycBimomieHHs BaxmBocTi IKT must edexTuBHOTO
pO3B’sI3yBaHHS MaTeMaTHYHUX 33]1a4.

Haeuanwni pecypcu: Bizyamizaiis qaHux; 1mooymnoBa rpadikiB ta
niarpaM, 300paxeHb CTEPeOMETPUYHUX QIryp 3a JIOMOMOTOI0
MpOrpaMHUX 3ac00iB.

VYMiHHA BUUTHUCS
BITPOJIOBIK JKUTTSI

Yminna: BuzHauat MeTy HaBYaNbHOI MISUTBHOCTI, BigOupaTu i
3aCTOCOBYBaTH MOTPiOHI 3HAHHSA Ta CHOCOOW MiSTBHOCTI JUIs
JNOCSITHEHHSI IIi€] METH; OpraHi3oByBaTW Ta IUIAHYBaTH CBOIO
HaBYAIbHY  JiSUTBHICTH,  MOJETIOBATH  BIACHY  OCBITHIO
TPAEKTOPiI0, aHANI3yBaTH, KOHTPOJIOBATH, KOPUTYBATH Ta
OIIIHIOBATH PE3yJIbTaTH CBOEI HABYAIBHOI JISUTBHOCTI; JOBOJUTH
MPaBUJIbHICTH BJIACHOTO CY/IPKEHHS a00 BU3HABATH MOMUJIKOBICTb.
Cmaenenna: YCBIIOMJICHHS BJIACHMX OCBITHIX ToTped Ta
IIHHOCTI HOBUX 3HAaHb 1 BMiHb; 3allIKaBJICHICTh Yy MI3HAHHI CBITY;
PO3YMiHHS BOXKJIUBOCTI BUUTHUCS BIIPOJOBXK KUTTS; IPArHEHHS 10
BIOCKOHAJICHHS Pe3yJIbTaTiB CBOET JisUIBHOCTI.

Haguanvni  pecypcu:  MOICNIOBaHHS  BIACHOI  OCBITHBOI
TpaekToOpii; cTaTMUCTUYHA iHOpMALis; ICTOPUYHI 3ajadi;
3aBJaHHS HMOBIPHICHOTO 3MICTY.

[HiniaTuBHICTH i
MTPUEMITUBICTD

Yminna: renepyBatu HOBI i71€i, BUPIIIyBaTH KHUTTEBI MPOOIEMH,
aHaJIi3yBaTH, MPOTHO3YBaTH, yXBAJIIOBATH ONTHUMAJbHI PIlICHHS;
BUKOPUCTOBYBaTH KpUTepli palioHaIbHOCTI, MPAKTHUYHOCTI,
e(EeKTUBHOCTI Ta TOYHOCTI, 3 METOK BHOOpY HaAW Kpaioro
pillIeHHs; apryMeHTyBaTH Ta 3axHUIAaTH CBOI  IO3MILIIO,
JMCKYTyBaTH; BHUKOPHCTOBYBaTWM PpIi3HI cTparerii, MLIyKalouu
ONITUMAJILHUX CIOCO0IB PO3B’s3aHHS JKUTTEBOTO 3aBJAHHS.
Cmaenenns: iHIIATUBHICTH, BIAMOBIJAIBHICTb, YNEBHEHICTH Y
co0i; TMepeKOHAHICTh, IO YCHiX KOMAaHIW — e W ocoOmcThid
yCIIiX; MO3UTHBHE OI[IHIOBAaHHS Ta IMiATPUMKA KOHCTPYKTHBHUX
11l 1HIINX.

Haeuanvni  pecypcu: 3amaqi  TIANPUEMHHIIBKOTO — 3MICTY
(omrTmMmi3ariifHi 3a1a4i).




8 CowianpHa Ta
TrpOMaJITHChKA
KOMIIETEHTHOCTI

Yminna: BucnoBmoBaTH BIacHy AYMKY, CIlyXaTd 1 YyTH iHIIUX,
OLIIHIOBAaTH apTyMEHTH Ta 3MIHIOBaTU IYMKY Ha OCHOBI JIOKa3iB;
apryMEHTYBaTH Ta BIJCTOIOBATH CBOIO TO3MIIIO; yXBallOBAaTH
apryMeHTOBaHI1 PIIIEHHS B KUTTEBUX CHUTYaIlisIX; CHIBIIPALlOBaTH
B KOMaH/i, BUJUISATH Ta BUKOHYBAaTH BJIAcHY pOJib B KOMaHIHIN
po0OTI; aHai3yBaTH BJIACHY €KOHOMIYHY CHUTYaIlil0, POJUHHUN
OIOIKeET, KOPHUCTYIOUHCH MaTeMaTUYHUMHU METOAAMH;
OpIEHTYBATHCSI B IIUPOKOMY KOJII MOCIYT 1 TOBapiB Ha OCHOBI
YITKMX KPHUTEPiiB, POOUTHU CIOXKHUBYMI BHUOIp, CIHUPAIOYHCBH,
30KpeMa, i Ha MaTeMaTH4HI JaHi.

Cmaenenna: OIWAIIUBICTh 1 TOMIPKOBAHICTh; PIBHE CTaBJICHHS
0 IHIIMX HE3aJICKHO BiJ CTATKIB, COLIAJILHOIO ITOXOIKECHHS;
BIIMOBIIANIBHICTh 32 CHUTBHY CIpaBy; HAJAIMITOBAHICTh Ha
JIoTiYHE OOTPYHTYBaHHS TMO3HIIIT 0€3 MepeauacHOro Mepexoay 10
BHCHOBKIB; TIOBara 10 MpaB JIIOAMHU, aKTHBHA MO3UILS OO
00pOTHOH 13 TUCKPUMIHAIIIETO.

Haguanwni pecypcu: 3a1a4i COIIaIbHOTO 3MICTY.

9 O6i3HaHICTh Ta
caMoBHpaXkeHHA Yy cdepi

KYJIBTYpH

Yminna: 3nivicHioBaT He0OXiHI PO3paxXyHKHU JJIs1 BCTAHOBIICHHS
MPOMNOPIIii, BiATBOPEHHS NEPCIIEKTUBH, CTBOpPEHHS
00’ €MHO-TIPOCTOPOBUX KOMITO3UIIIN; YHAOUHIOBATH MaTeMaTHUHI
MoJeri, 300paxaru Girypu, rpadiku, puCyHKH, CXEMH, JliarpaMH.
Cmaenennsa: YCBIIOMJICHHS B3a€MO3B 3Ky MATEMaTHKH Ta
KyJAbTYpH Ha TPHKIAAAX 3 apXiTEKTYPH, KHBOIKCY, My3UKH Ta
1H.;  PO3YMIHHS  BaXJIMBOCTI  BHECKY  MaTeMaTHKIB Yy
3araJiHOCBITOBY KYJIBTYDY.

Haeuanwni pecypcu: MaTeMaTU4Hi MOJENiI B PI3HUX BHIAX
MUCTELTBA.

10 Exosnoriyaa rpaMOTHICTb 1
37I0POBE KUTTH.

Yminna: aHaJizyBaTH i KPUTHUYHO OLIIHIOBaTH
COL1aTbHO-EKOHOMIYHI MOJI1 B Iep’KaBi HA OCHOBI CTaTUCTHYHUX
JaHWX; BPaxOBYBAaTH IPABOBi, CTHYHI, €KOJOTIYHI 1 COIiaJIbHI
HACJIJIKK PIIIE€Hb; PO3Mi3HAaBaTH, SIK 1HTEpIIpeTalil pe3yJbTarTiB
BUpIIIEHHS  MpoOjiieM MOXYyTb OyTH  BUKOPUCTaHI  JUIS
MaHIMyJTFOBaHHS.

Cmaenennsa: YCBIJOMJICHHS B3a€EMO3B’SI3Ky MaTeMaTUKH Ta
€KOJIOTil Ha OCHOBI CTAaTUCTUYHMX JIaHUX; OIlaJHEe Ta OepekInBe
BIJIHOIIEHHSI /IO TPUPOAHUX PECypCiB, YUCTOTH JOBKULIS Ta
JOTPUMaHHs CaHITAPHUX HOPM MOOYTY; pO3MIsA MOPIBHSUIbHOL
XapaKTePUCTUKH IIOI0 BUOOPY 3I0POBOTO CIOCOOY JKUTTS;
BJIaCHA JyMKa Ta TO3UIIIS /10 3JOBXKHBAHb AJKOTOJ0, HIKOTUHY
TOMIO.

Haeuanwoni pecypcu: HaByYaJIbHI MIPOEKTH, 3azaui
COIIIaIbHO-€KOHOMIYHOTO, €KOJIOTIYHOTO 3MICTy; 3ajadi, sKi
CIPUSIOTH YCBIJOMJICHHIO IIIHHOCTI 3/JOPOBOTO CIIOCOOY JKUTTSI.

Hackpi3ni Jinii Ta ix peanizauis. Y HaBuyanpHiil nporpaMi BUOKPEMIIIOIOTbCS TaKi HACKPi3HI

YOTHPHU JIiHIi KIIOYOBUX KomreTeHTHOCcTel: "Exosoriuna Oe3meka Ta cTajuili po3BHTOK',




"I'pomaasincbka BianoBizaabHicTh", "310poB'sa i 0e3meka", "llixnpuemanBicty Ta ¢inancoBa
rpaMoOTHICTB'", SKi cripsiMOBaHi Ha (JOpPMyBaHHS B yYHIB 3IaTHOCTI 3aCTOCOBYBAaTH 3HAHHS M YMIHHS y
peaTbHUX KUTTEBUX CHTYAIIisIX.

HackpizHui niHii € 3aco0oM iHTerpaiii KJIOYOBHX 1 3arajlbHOMPEAMETHUX KOMIIETEHTHOCTEH,
HaBYAJIbHUX TIPEIMETIB Ta NPEIMETHHX IMKJIIB, iX HEOOXiZHO BpaxoByBaTHu mpH (HopmyBaHHI
HIKUTBHOTO CEPEIOBHINA KUTTEAISITBHOCTI.

Hackpi3Hi niHIT € coliaJbHO 3HAYMMUMHU HAANPEIMETHUMH TEMaMH, SKi JIOIOMAararTh
(hopMyBaHHIO B YYHIB YSBJICHb MPO CYCIIJIHCTBO B IIJIOMY, PO3BUBAIOTH 3/aTHICTh 3aCTOCOBYBAaTH
OTpHUMaHi 3HaHHA y PI3HUX KUTTEBUX CUTYaLlIsIX.

HaBuaHHs 32 HACKPI3HUMH JIIHISIMU Peajli3y€eThCsl HacaMIepet:

* yepe3 OpraHi3allifo BiJIMOBITHOTO HABYAJIHHOTO CEPEAOBHUINA — 3MICT Ta IIiJIi HACKPI3HUX TEM
BpPaxoBYIOThCA MPHU (OPMYBaHHI TyXOBHOTO, COLIAJIBHOTO 1 (D13UYHOTO CepeOBUIIA HABUYAHHS,

yepe3 0a30Bl HaBYaJIbHI MPEAMETH — I/ Yac HAaBYaHHS, BUXOASYU 13 HACKPI3HUX TEM,
MPOBOJATHCSA BIJAMOBIAHI TPAKTOBKH, MPHUKIAAM 1 METOAM HAaBYaHHS, pPEali3ylOThCs HaIIPEIMETHI,
MDKKJIACOBI Ta 3arajbHOIIKIIBHI MpOoeKTH. Pojib HaBYAbHUX MPEIMETIB MPU HaBYaHHI HACKPI3HUX TEM
— pi3Ha 1 3aJIeKUTH BiJ LJIEH 1 3MICTY HaBUAJIHHOTO IIPeMeETa Ta BiJl TOTO, HACKLIBKYU TICHO TIOB’ I3aHHMA
13 KOHKPETHOIO HACKPI3HOIO TEMOIO TOW UM 1HIIUHN MPEAMETHUN ITUKJ;

© yepe3 MpeaMETH 3a BUOOPOM;

* yepe3 CHelialibHI KypcH 32 BHOOPOM;

* yepe3 M03aKIacHy HaBYaIbHY POOOTY.

Hackpi3Hi jinii:

1. Hackpi3zna ninist «FEkonociuna 6e3neka ma cmaiuii po3sumok» HailiieHa Ha GOpMyBaHHS
B Y4HIB COLIaJbHOI aKTUBHOCTI, BIiAMOBINAJbHOCTI Ta E€KOJOTIYHOI CBiIOMOCTI, TOTOBHOCTI Oparu
y4acTh y BUPILICHHI MUTaHb 30€peXKEHHs JOBKI/UISA 1 PO3BUTKY CYCHUIBCTBA, YCB1IOMJICHHS BaXKIIMBOCTI
CTaJIOTO PO3BUTKY Ul MailOyTHIX MOKOJIiHb.

[Ipobnemarrka Hackpi3HOi iHii “Exonoridyna Oe3meka Ta CTaluil PO3BUTOK~ peali3yeTbCs B
Kypcl MaTeMaTHKH, HaCaMIIEpe, Yepe3 3aBIaHHs 3 PeallbHUMH JaHUMH NP0 BUKOPUCTAHHS MPUPOTHUX
pecypciB, ix 30epeKeHHs Ta MPUMHOKEHHSA. AHANI3 WX JaHUX CHPHIE PO3BUTKY OEpeKIUBOTO
CTaBJICHHS [0 HaBKOJIMUIHHOTO CEPENOBHINA, €KOJOrii, (JOPMYBAHHIO KPUTUYHOIO MUCIICHHS, BMIHHSA
BUpIIIYBaTH MPOOIeMH, KPUTUYHO OI[IHIOBATH MEPCIEKTUBH PO3BUTKY HABKOJIMIIHHOTO CEPEIOBHUINA 1
TOMWHU. MOXJIIMBI YPOKHM Ha BiAKpUTOMY TOBITpi. [Ipy po3miszai miel miHiT BaXKJIMBE MiCIle 3aiiMaloTh
BIZICOTKOBI O0UMCIIeHHs, (QYHKIIT, €IeMEHTH Teopii HMOBIPHOCTEH Ta CTATUCTUKH.

2. Peanizariss Hackpi3HOi JMiHiT «I pomadanceKa 8ionosidanvricmsy cupustuMe GOopMyBaHHIO
BIJINIOBIJAJILHOTO 4IE€HA TPOMAJHY 1 CyCHUIBCTBA, 110 PO3yMi€ MPUHLUIH 1 MEXaHI3MU (PYHKI[IOHYBaHHS
cycninbeTBa. Ll Hackpi3Ha JIiHISL OCBOIOETHCSI B OCHOBHOMY 4epe3 KOJEKTHBHY MisIIbHICTD
(mociimHULIBKI poOOTH, POOOTH B Tpymi, MPOCKTH TOIIO), SKa TOEAHYE MaTeMaTHKy 3 I1HIIAMU
HAaBYAJIbHUMHU TpEeAMETaMHU 1 pPO3BMBA€ B Y4YHIB TOTOBHICTh JO CHIBIpali, TOJEPAHTHICTH IIOA0
PI3HOMaHITHHX CITOCOOIB AISUTBHOCTI 1 TYMOK.

HapuanHs MmaremMaTukyd Ma€ BUKIMKAaTH B YYHIB sIKOMOTra OiblIe MO3UTHBHUX €MOLIH, a il
3MiCT - OyTH HallJICHUM Ha BUXOBaHHS MOPSIHOCTI, CTAPAHHOCTI, CUCTEMATUYHOCTI, MOCI0BHOCTI,
MOCHUIOUOCT]I 1 4ecHOCTl. [Ipukman BuUMTENsl MOKIMKAHUN 3irpaTd BaXXJIUBY poiib y (OpPMYyBaHHI
TOJIEPAHTHOTO CTaBIICHHS 10 TOBAPHWIIIB, HE3AJEKHO BiJ] PIBHS HABYAIBHUX JOCATHEHb. 3 i€l XK
HACKpI3HOIO JIHIEI0 TIOB'S3aHi, HANPUKIAJ, MPOLEHTHI OOYHCICHHS, EJIEMEHTH CTAaTHCTHUKH, IO
JI03BOJIAIOTH YUHSIM 3pO3YMITH 3HA4€HHS KUIBKICHUX TOKa3HUKIB MPU XapaKTEPHUCTHUII CYCHUIBCTBA i
HI0T0 PO3BUTKY.

3. 3aBmaHHsIM HACKpi3HO1 JiHII «300poe’s i Ge3nexka» € CTAHOBJIICHHS YYHS SIK E€MOIIHO



CTIKOTO 4JeHa CYCIHiJIbCTBA, 3JATHOTO BECTH 3JOPOBHH CIOCIO XUTTA 1 (OpMyBaTh HABKOIO cede
0e3revHe )KUTTEBE CEPEIOBHUIIIC.

Hackpizna miHis “31m0poB's 1 6e3meka” B Kypci MareMaTHKH Peali3y€eThCs depe3 3aBIaHHS 3
pearbHUMH JTaHUMH PO Oe3MeKy 1 OXOPOHY 3I0pOB'sl (TEKCTOBI 3aBAaHHS, MOB’S3aHI 3 CEPEIOBUILEM
JOPOXKHBOTO PYXYy, PYXOM IIIIOXOJIB 1 TPaHCHOPTHUX 3ac00iB, BIJCOTKOBUMH OOYHCICHHSMHU 1
rpadikaMu, 0 CTOCYIOThCS YNHHHKIB PU3HKY). OcoOmuBo BaxummBui anami3 npuaud JTII, moB’s3anmnx
13 MepeBUILEHHIM IIBUIKOCTI. BapTo 3BepHyTH yBary Ha npoOiieMu, OB’ A3aHi 13 pU3UKaMHU JJIs1 )KUTTS
1 370pOB’S NpHU BHMBYEHHI OCHOB Teopii HMOBIpHOCTEH Ta MareMaTW4yHO! CTAaTUCTUKU. BupimeHH:
npobiem, 3HaWAEHUX 3 «ara-ePpexToM'», pO3IIAA KPAaCHBMX MAaT€MAaTHYHUX KOHCTPYKIIH, TMOIIYK
ONTUMAJILHUX METOJIB PO3B’sI3yBaHHs 33/a4 TOILIO, 3[aTHI BUKIMKATH B YYHIB IMO3UTHBHOTO BiTUyTTS
YCIIIXY.

4. Hackpizna ninisa «Ilionpuemnueicme ma ¢hinancoea zpamomuicmoy HalllJieHa Ha PO3BUTOK
J1epChKUX 1HILIATUB, 3[ATHICTh YCHIIIHO JIATH B TEXHOJOTIYHOMY HIBHUAKO3MIHHOMY CEpEIOBHIIL,
3a0€3MeYeHHs] KPAIloro PO3yMiHHS YYHSIMH MPAKTHYHHUX ACIEKTiB ()IHAHCOBHX IMUTAHb (3MIMCHEHHS
3a011a’)KeHb, IHBECTYBaHHsI, 3alI03MUEHHSI, CTPAaXyBaHHs, KPEAUTYBAaHHS TOILO).

IIs HackpizHa JiHIA TOB'A3aHa 3 PO3B'A3yBaHHAM MPAKTUYHMUX 3a/ad IIOJAO IUIAHYBAaHHS
TOCHOAAPCHKOT MISJIBHOCTI Ta pPEajbHOI OIIHKM BJIIACHUX MOXJIMBOCTEH, CKJIaJaHHS CIMEHHOTro
OromxkeTy, (opMyBaHHS €KOHOMHOTO CTaBJICHHS /0 NPUPOIHUX pecypciB. Bona peamizyerscs min gac
BUBYCHHS BiJICOTKOBUX OOYHCIICHB, PIBHSIHD Ta (DYHKITIH.

3 MeTor MmiIBUNICHHS €(PEKTHBHOCTI HABYAHHS, HEOOXITHOK YMOBOK € 3allydeHHS 0
HaBYAJIbHO-BUXOBHOTO IMpPOLECY KOMIIETEHTHICHOTO, MISUIbHICHOTO Ta OCOOHMCTICHO-OPIEHTOBAHOTO
MIIXOMIB, SKI Tiepen0dadaroTh CHCTEMATHYHE BKIIOYEHHS YYHIB [0 PI3HUX BHJIIB aKTHBHOI
HaBUYAJIbHO-III3HABAJbHOT MIAJIBHOCTI Ta (OPMYBaHHA YMIHb KOPHCHUX Yy pEaJbHHUX HKHUTTEBHX
cutyauigx. JlouuibHO, 1€ 11eé MOXKIIMBO, HE JIMILIE MOKa3yBaTH BUHUKHEHHS MaTeMaTHMYHOro (axTy i3
MIPAKTUYHOI CUTYyallii, a i UTIOCTPpyBaTH HOro 3aCTOCYBaHHs Ha MpPakTulli. POpMyBaHHIO MaTeMaTUYHOI
Ta KIIOUOBHX KOMIICTEHTHOCTEH CHpHUS€ BCTAHOBJCHHS Ta peaji3allii y HaBYaHHI MaTeMaTHKH
MDKIpPEIMETHUX 1  BHYTPIIIHBONPEIMETHHX  3BSI3KIB, a caMmMe:  3MICTOBO-iH(OpMaliiHUX,
OTepaNLiifHO-TiAMbHICHUX i OpraHi3aIiifHO-METOAMYHHUX. IX BHKOPHCTaHHS TNOCHIIOE Mi3HABATLHUH
IHTepeC Yy4YHIB JO HAaBYaHHSA 1 MIJBMILY€E iX pPIBEHb 3arajibHOi KyJIBTYpPH, CTBOPIOE YMOBH JUIS
cUCTeMaTu3allli HaBYaJbHOIO Marepialy 1 (QOpMyBaHHS HAyKOBOTO CBITOIVISAY. Y4HI HaOyBaroTh
JIOCBIJly 3aCTOCYBaHHS 3HaHb HA MPAKTHII].

BaxuinBy ponb y HaBYaHHI MaTeMaTHKH BIAIrpae CUCTEMaTWYHE BUKOPUCTAHHS 1CTOPHUYHOIO
Marepiaiy, IKUH MiJIBUIILY€E IHTEPEC 10 BUBYCHHS MaTeMaTUKU, CTUMYIIIOE OTST 0 HAYKOBOI TBOPYOCTI,
npoOy/IKy€e KpUTHUHE CTaBIEHHS 1O (DaKTiB, A€ YUHSM YSABJICHHS IPO MAaTeMaTHKy SIK HEBil €MHY
CKJIaJIOBy 3arajlbHOJIOJACHKOT KynsTypu. Ha MOXiIUIMBUX MNPHUKIAAAx CIHiJ IMOKa3yBaTH Y4HSM, SK
PO3BHBAJIUCS MaTeMaTU4HI TOHATTA 1 BiTHOLIEHHS, Teopii Ta Metoan. O3HAOMIICHHS YYHIB 3 IMEHAMH
Ta OlorpadisiMi BUJATHUX YYEHHX, SKI CTBOPIOBAJIM MaTEMaTHKy, 30KpeMa BHJIATHUX YKpPaiHCHKUX
MaTeMaTHUKiB, CIIPUSATHUME HalllOHAILHOMY 1 HaTPIOTUYHOMY BUXOBAHHIO IIKOJISIPIB.

Pexomennamii mono po6orm 3 mporpamMoro. OfHi€I0 3 TOJOBHUX 3MICTOBHX JIHIH Kypcy
«Maremarvuka» B CTapimii mkoji € (QyHKIIOHaJbHA JiHIA. ToMy AOLUIBHO PO3MOYMHATH BUBYCHHS
Kypcy 3 TeMu «DyHKIi1, IXHI BIACTUBOCTI Ta rpadikn» — ioro GpyHnameHty. ¥ uii Temi 301HCHIOEThCS
MIOBTOPEHHS, CUCTEMaTH3allisl MaTepiany CTOCOBHO (YHKLIH, SKUM BUBYABCS B OCHOBHIM MIKOJI, HOro
nornuONeHHsT 1 pO3IIMPEHHS, 30KpeMa, 3a paxyHOK cTeneHeBHX (QyHKIiH. [010BHOIO MeToro
OTIPAIIIOBAHHS 11i€1 TEMU € MiJrOTOBKA YYHIB O BUBYECHHS HOBUX KJaciB (pyHKIH (TPUTOHOMETPUYHUX,
CTCTICHEBHX, ITOKA3HUKOBHUX, JIOTApU(PMIYHIX), & TAKOK MOTHUBAIlIS HEOOXITHOCTI PO3MIUPEHHS anapary

! nig “Ara-echekTomM” MaeTbCA Ha yBasi CrisibHe BUPILLEHHS 3a4adi 3 eDEKTOM panToBOro 340ragy, “eBpukn”



JOCII/DKeHHS (QYHKIIA 3a J0mOMOror moxigHoi. JIEWTMOTHBOM TeMu Mae OyTH MOJETIOBAaHHS
peallbHUX MPOLECiB 3a J0NoMororo GyHKiiid. OckibKu poOoTa 3 AiarpaMamMu, pUCyHKaMu, rpadikaMu €
OZIHUM 13 MOIIMPEHUX BUJIB MPAKTHYHOI AISUTEHOCTI JIFONWHH, TO IO TOJOBHUX 3aBJaHb BUBYCHHS TEMHU
CIIJT BIAHECTH PO3BUTOK IpadiyHOi KyJAbTypHU Y4HIB. lneThcsi mepenyciM Mpo «4UuTaHHS» Ipadikis,
TOOTO PO BCTAHOBJICHHS BIAaCTUBOCTEN (DyHKIII 3a 11 rpadikom.

VY HaCTYMHHX TeMax PO3IIUPIOIOTHCS KiIach (DYHKINH, SKi BUBYAIKMCS B OCHOBHINW IIKOJI. Y
temax « Tpuronomerpuuni Qynkuii» i «[lokazHukoBa Ta gorapudmivna GyHKIID» BMIHHS JOCTIIKYBaTH
¢ynkuii, sxi chopmoBaHi B mepuIiii Temi, 3aKpIIIIOIOTHCS 1 3aCTOCOBYIOTHCS JI0 MOJEIIFOBAHHS
3aKOHOMIPHOCTEH KOJMBAJIBHOTO PYXY, MPOLECIB 3pOCTaHHA Ta CHaJaHHs. B ysBiIeHHI y4HIB XapakTep
(h13UYHOTO TPOIIeCcy Ma€ aCOILIFOBATUCH 13 BIAMOBITHOW (PYHKIII€O, 11 TpadikoM, BIACTUBOCTSIMHU.

BaxxmBuMm 3aBepiieHHAM (YHKIIOHANBHOI JTiHIT Kypcy «MaremaThka» € po3Isa TMOHATH
MOXIAHOI Ta IHTerpaja, sIKi € HEOOXITHUM I1HCTPYMEHTOM JOCHIKeHHS pyxy. OCHOBHI i1el
MaTeMaTUYHOTO aHAi3y BUIVISAIOTH JOCHUTH MPOCTUMH 1 HAOYHHMMH, SKIIO BUKJIANATH iX HA TOMY
IHTYITUBHOMY piBHI, Ha SKOMY BOHHM BUHHUKIW ICTOPHUYHO 1 SIKUW IIUJIKOM 3aJIOBOJIBHSE TOTpeOH
3araJlbHOOCBITHBOI MIATOTOBKM y4HIB. He BapTo 3axomumroBaTtuicss ()OpPMalIbHO - JIOTIYHOKO CTPOTICTIO
JIOBEJIeHb Ta BiIBOAUTHU 0arato yacy CyTO TE€XHIYHUM IMUTAHHSAM 1 KOHCTPYKIisM. binbiie yBaru ciia
OPUIUIATH 3MICTYy 1€l 1 MOHATh, iX TIeOMETpUYHOMY 1 (I3MYHOMY TIyMaueHHIO. BuBUeHHS
IHTETPaJIbHOTO YHMCIICHHS 3a3BUYall MIOUYMHAETHCS 3 PO3MIALY CYKYIMHOCTI MEPBICHUX aHOi QYHKIIT, Ky
JOLUTBHO PO3YMITH SIK CYKYIHICTh (DYHKIIH, SIKi 32I0BOJBHAIOTH YMOBY y' = f(X).

VY Kypci MaTeMaTHKHU CTapIIoi IIKOIH HaOyBalOTh PO3BUTKY U IHIIN 3MICTOBI JIiHIT: OOYHCIICHHS,
BHUpa3u 1 IEPETBOPEHHS, PIBHSIHHS Ta HEPIBHOCTI.

Po3misgaroTbess  OOYMCIICHHS, OLHIOBAaHHS Ta IIOPIBHSAHHS 3HAY€Hb TPUITOHOMETPUYHHX,
CTENEHEBUX, IOKA3HUKOBUX, JIOrapu(pPMIUHIX BUPA3iB.

IleBHe Micie B Kypci 3aiiMarOTh TOTOKHI NMEPETBOPEHHS TPUTOHOMETPUYHHUX, CTEINEHEBUX Ta
aorapupmiuHuX  Bupas3iB. TpuroHomeTpuuHi (yHKUII NOB’s3aHI MDK cobor  Oararbma
CHIBBiIHONIEHHAMH. IX YMOBHO MOJKHA HOALIMTH Ha Tpu rpynu. Ilepia rpyna (popMyad BCTaHOBIIOE
3B’SI30K MK KOOpJIMHATaMH TOYKH KOJIa — II€ TaK 3BaHI OCHOBHI CHiBBigHOMmIEHHS. [[pyra rpyma
(dbopMyn Mae CBOIM JDKEPEIIOM CHMETPIIO 1 MEPioAMYHICTh PyXy TOYKH 1O Koy, BoHa ckiamaeTncs i3
¢dopmyn 3BeneHHs. TpeTio TPyIy TOTOXKHOCTEH MOPOMKYIOTH MOBOPOTH TOYKH HABKOJIO IIEHTPa KOJIA.

®opMynu A0AaBaHHS OB’ A3YIOTh KOOPJAUHATH TOYOK Pa, P, Pa+
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He cnin mpuainsatu 3aHaaro 6arato yBard IpOMi3IKMM HEPETBOPEHHSM TPUTOHOMETPUYHUX,
CTETIEHEBUX 1 JOrapuMiuHUX BHUPA3iB 1 CHENiaJbHUM METO/IaM pPO3B’SI3yBaHHS TPUTOHOMETPHYHHX,
MMOKa3HUKOBHX 1 JIorapu(MIYHUX PiBHSAHb. BOHMU, SIK IpaBUIIO, HE 3HAXOASTH MPAKTUYHUX 3aCTOCYBaHb.

VY crapuriii 1Kol PO3IIMPIOIOTHCS KJIAcH PpIBHSIHb, HEPIBHOCTEH, iX CHCTEM, METOIU
po3B’A3yBaHHs, cepu 3acToCyBaHHs. BUBUEHHS LBbOro Marepiandy IOB’S3y€TbCS 3 BIACTUBOCTAMU
BIJIMOBITHUX (YHKITIH.

Sk 1 B OCHOBHIN INIKONi, TEOMETpis y CTapuUIiii IIKOJI Ma€ HaBYaTH YYHIB MPaBUIBHOMY
CIPUIMAHHIO HaBKOJHUIIHBOTO CBITY. AJle /Ul IIbOIO CTEPEOMETPisi Ma€e Oibliie MOXKIUBOCTEH. [neThes
PO PO3BUTOK JIOTIYHOTO MHUCIEHHS, (OPMYBaHHS MPOCTOPOBOI yABHU, BHPOOJIEHHS HABUYOK
3aCTOCYBaHHS TE€OMETpii [0 pO3B’s3aHHA MPAKTUYHMX 3aBAaHb. Po3B’sA3aHHSA IMX 3aBIaHb
PO3MOUNHAETHCS 3 po3NIAAY TeMH «IlapanenbHICTh MPSAMHEX 1 ITIOUIMH y TPOCTOpi». Y Hill 3aKiIagaeThes
dbyHTaMEHT Uil BHBYCHHSI cTepeoMeTpii — rTeomeTpii mpoctopy. OcobmuBy yBary HE0OXiTHO
MPUAUTATH peaizaiii MPUKIaTHOT CIIPSIMOBAHOCTI TeMH. [ 0JIOBHUM BHECKOM Y PO3B’SI3aHHS 3a3HAYEHOT
npobnemMu € (popMyBaHHS YITKHX YSBJIEHb MPO B3AEMOBITHOIICHHS T€OMETPUYHHUX OO0’ €KTIB (MPSAMHUX,
TUIOUIMH) 1 BIAHOIICHb MK HUMU 3 00’ €KTaMH HaBKOJIMIITHBOTO CBITYy. BaxkinuBe miciie B TeMi HEOOX1HO
BIIBECTH HAaBYaHHIO YYHIB 300paX€HHIO MPOCTOPOBHX (iryp Ha IUIOLIMHI 1 3aCTOCYBaHHIO LUX
300pakeHb MPH PO3B’A3yBaHHI 3aj1ad.



B npoueci BuBueHHs Temu «llepneHIuKyIApHICT IPSAMUX 1 TUIOIIMH Y TIPOCTOP1» 3aKJIAAA€ThCS
byHgaMeHT Ans BHMIpDIOBAaHb y cTepeoMeTpii. 3HayHOi yBarum BuMarae (OpPMYBaHHS TaKHUX
(byHIaMEHTAIBHHUX MOHSATH, K 3arajbHE MOHSTTS BIJCTaHI, MOHATTSI KyTa K MIpH PO3MIIICHHS MTPSIMHUX
1 IUIOIIMH Ta JIBOTPAHHOIO KyTa $K TeoMeTpuuHoi (irypu. I3 BBeIeHHSM BiJIHOLIEHHS
MEePIEHIUKYISIPHOCTI MPSAMUX 1 TUIONIUH, NEPICHAUKYISIPHOCT] TUIOIIMH, a TaKOX BIJICTaHEH 1 KyTiB
MOJICJIOI0UI MOXKJIIMBOCTI KypCy cTepeoMmeTpii 3HauyHO 3pocTaioTh. Posmian temu «Koopaunatu i
BEKTOPH» J03BOJIUTH NMMOBTOPUTH HABUAJIBLHUN MaTepiall i3 cTepeoMeTpii 1 3acToCyBaTh HOBUM ITiJIX1] 10
BUBYCHHS MPSMUX 1 MIIOMUH y mpoctopi. OkpemuMm 3aBnaHHsSM BuBUeHHS Temu «KoopauHatu i
BEKTOPH» € y3arajJbHEHHS BEKTOPHOTO 1 KOOPAWHATHOTO METOJIIB Y BUIIAJIKY IIPOCTOPY.

VY Temax «MHororpanHukmn», «Tina oOepTaHHS» PO3ITISNAIOTHCS OCHOBHI BUAM T€OMETPUYHHUX
TN Ta ixHI BracTuBOCTI. [IpM BHBYCHHI IMX TeM BAXKJIMBUM € MiJIXiJa, MO rependadae GopMyBaHHS
HAaBUYOK KOHCTPYIOBaHHS 1 Kiacu@ikauii TUI Ta iX MOBEpXOHb. Takuil miAXiJ BUMara€ BUKOPHUCTAHHS
KOHCTPYKTMBHUX O3Ha4eHb. KOHCTPYKTHBHI O3HA4Y€HHS JO3BOJIAIOTH BCTAHOBHUTH CHUIBHICTH MIXK
MpU3MaMH 1 IITHAPAMH, TipaMigaMyd Ta KOHycamu. Y mporieci BuBYeHHS TeMu «OO0’eMu Ta TUIOINIi
MMOBEPXOHb TEOMETPHUYHUX TUD» MalOTh OyTH PO3IISHYTI Pi3HI METOAM OOUYMCIEHHS 00'€MIB 1 IO
noBepxoHb. OcOOMMBY yBary HEOOXiTHO MPHUALUTUTH METOLY PO30OHUTTA, KUl Mae BEIHMKE MpPAKTUYHE
3HaueHHs. BUKOpUCTaHHS aHaNorii MK BUMIPIOBAaHHAMH IUIONI MJIOCKUX (iryp i 00'eMiB cripusiTuMe
3aCBOEHHIO Marepiairy yuHsAMH. [Ipu BUBYEHHI MJIOII NOBEPXOHB TiJ AOLIIBHO HIMPOKO KOPUCTYBATHCS
MPUPOAHOIO Ta BAXKIIMBOIO 3 TPAKTUYHOT TOUKH 30PY 11€€10 PO3TOPTKH.

[Iporpama nependavae pearizariro JisUTbHICHOTO ITiIX0Iy 10 HABYaHHS MaTEMATHUKH SIK TOJIOBHO1
yYMOBH 3a0e31edyeHHs e(PeKTUBHOCTI MaTEMATUYHOI OCBITH.

HapuanpHuii mpomec y crapmiiii mkojii moTrpedye 1 poOUTh MOXKIMBUM BUKOPHCTaHHS
cnendiguanx ¢GopM Ta METOAIB HaBYaHHSA. MOXKJIMBICTh iX BHKOPHUCTAHHS 3yMOBJIEHA BIKOBHMH
OCOONIMBOCTSIMU CTapIIOKIACHUKIB, HAOYTUMH B OCHOBHIM IIKOJI HAaBUYKAMHU CAMOCTIHHOI poOOTH,
piBHEM pPO3BUHEHHS 3arajJbHOHABYAIBHHMX 1 Mi3HABAJIBHHUX BHIIB AisNIBHOCTI. OCHOBHOIO (OPMOIO
MIPOBE/ICHHS 3aHATh 3aJHMIIAETHCS CHCTEMa YPOKIB: BUBUYEHHS HOBOIO Marepiaiy, (opMyBaHHS BMiHb
PO3B’A3yBaTu 3ajadi, y3arajdbHEHHS Ta CHCTeMaTH3alii 3HaHb, KOHTPOMIO 1 Kopekuii 3HaHb. [Topsa i3
UM BHKOPUCTOBYETHCS UIKUIbHA JICKIis, CEMIHAPChKI Ta MPAaKTUYHI 3aHATTS, IHTEIPOBaHI YPOKH
MaTeMAaTUKHU 3 MPO(UILHUM IPEIMETOM TOLIO).

Peamizariss piBHeBO1 nudepeHmiamii Ha TPAKTUYHUX 3AHATTAX € OJHIEID 3 TOJOBHUX YMOB
eexTuBHOCTI HapuyaHHSA. OCOOMUBICTIO MPAKTUYHUX 3aHATh Ma€ OyTH MOCTIHHE 3aJIy4eHHS YYHIB 110
CaMOCTIHHOT poOoTH. J[OLITEHO CITIIBHO OOTOBOPHUTH 1JICI0 Ta aJTOPUTM PO3B’sI3yBaHHS MEBHOTO KJIacy
3anau. [licns mporo KOXKHUK y4eHb MOXKE BUKOHYBATH 3alpONOHOBaHY CHCTEMY BIIPAaB, CIIIKYIOUHUCH 13
BUUTEIIEM.

BaxnmBe wiciie B oprasizaiii HaBYaHHS MAaT€MaTHKd Ma€ IIOCICTH BIOCKOHAJICHHS, Y
MOPIBHSHHI 3 OCHOBHOIO IIKOJIOIO, CUCTEMH CaMOCTIHHOI poOoTH yuHiB. DOpMYyBaHHIO BiATOBIIHUX
MOTHBIB JI0 CAMOCTIHHOI poOOTH CIIpHsi€ 3aCTOCYBaHHs 3aBIaHb HAa PUCYHKAaX, KOHTPOJIHHHX 3aIIUTAHb,
30KpeMa TPUKIAJHOTO XapakTepy, MOMAIIHIX POOIT 3 JOCIHIHKEHHS KOHKPETHHMX KiaciB (PYHKIIH,
TeOMETPUYHUX KOHCTPYKIIIH.

BaxxnuBum 3aco00M HaBYaHHS MOXYTh CTaTW KOHTPOJIbHI 3allUTaHHS 1 TECTOBI 3aBIaHHS, SIKi
CIpsSIMOBaHI He Ha BIATBOPEHHS O3HA4YeHb, (PaKTiB, PopMyl, a Ha 3’ACyBaHHS €JIEMEHTIB Ta CTPYKTYpH
O3HaueHb MaTeMAaTUYHHX OO0 €KTiB; iX MICII B CHCTEMI IHIIMX TMOHAThH; OMeparliil, sKi MOXXHa
BUKOHYBAaTH 3 00’€KTOM, Horo ocobmuBocTeil Ta BiactuBocTed. [lomiOHI KOHTPOJBHI 3alUTaHHSA
CTUMYJIIOIOTh TPOXYKTHBHE MHCJICHHS YYHIB, CHPHUSAIOTH HE(POPMaTbHOMY 3aCBOEHHIO TEOPETHYHOIO
Marepiany, GOpMYIOTh HABUYKH IOPIBHSHHS, Kiacuikarii, y3arajdbHCHHS, 3aCTOCYBAHHS
MaTeMaTHYHHUX MOHATH 1 00’ €KTIB.

OOOB’SI3KOBUM €JICMEHTOM TEXHOJIOTii HaBYaHHS Ma€ OyTH MOCTiiHA JIarHOCTHKA HaBYAJIBLHUX



JOCSITHEHb Y4YHIB. BUBUEHHS KOKHOT TEMU CIIiJ] MOYMHATH 3 BUKOHAHHS J1arHOCTUYHOT pOOOTH, 110 Ja€
3MOTY BCTAHOBUTH PIBEHb BOJIOJIHHS MaTepiajioM MONEepeAHbOI TEMH. 3a pe3ysbTaTaMH J1arHOCTUYHOT
POOOTH BUSIBIISIIOTHCSI MPOTATMHK Y IMIATOTOBI Y4HS, MOTO JOCSTHEHHS, IO JOIIOMAarae CIpsMyBaTH
3yCWJLIS 0o Ta BUKJIa/ladya Ha MOMIMNIIEHHS CTaHy CIpasB.

3HayHe MiCLe Y TEXHOJOrli HaBYaHHA Ma€ IOCIIaTH TEMAaTUYHUNA KOHTPOJb HaBYAJbHUX
JOCSITHEHb SIK 3aci0 yHpaBiiHHS HaBUaJbHUM MporiecoM. JIo KOKHOI TeMH CHUCTEMa KOHTPOJIIO MOXKe
CKJIQ/IaTUCS 3 TEMaTUYHOI KOHTPOJIBHOI POOOTH, IO, K MPABUIIO, BKJIIOUAE JIB1 YACTUHH — TEOPETUUHY
1 TECTOBY.

OG6OB’A3KOBUM €JIeMEHTOM HABYAHHS MAIOTh CTATH iHJMBilyalbHi 3aBJaHHS 3 TeMH. IX BapTo
MPOIMIOHYBAaTH HA 3aBEpPINAIBHOMY €Talli BUBYCHHS TEMH JJIsi CAMOCTIHHOTO OMpPAIOBAHHS MICHS BCiX
KOHTPOJIIOIOYHX 3axofiB. MeTa 3aBllaHb — OXOIUTH Marepiajl TeMU B LIJIOMY, IPUBEPHYTH YBary a0
TOJIOBHOTO, JaTW JOJAaTKOBI NPHUKJIATU 1 TMOSCHEHHS OKPEMMX CKJIaJHMX MOMEHTIB, MHIJKPECIUTU
0COOJIMBOCTI ¥ TOHKOIII, TMEPEKOHATH YYHIB y MOXIIMBOCTI PO3B’SI3aHHS 3a/ad4 OCHOBHUX THIIIB.
[HauBiMyanbHI 3aBOaHHS TEPEBIPSIOTHCS, OINIHIOIOTHCS BYMTENIEM Ta 3axHIIAIOThCA y4dHeM. Baprto
IJTaHYBaTH BHUKOHAHHS 1HIUBIAYyaJbHUX 3aBlaHb, SKI MependadaroTh O3HAMOMIIEHHS K 3 PO3BUTKOM
MaTeMaTuKl B I1CTOPUYHOMY acmlekTi (Hampukialx, 3 TeMu «CKUIBKM ICHYe TeoMeTpii?»), Tak i
3mictoBHUX («IlepcnexTuBay, «MaTemarrka i COLioNorisn).

OnnuM 3 edeKTHBHHUX 3ac00iB YJOCKOHAJCHHS HaBUaHHsS, OCOOJMBO Y CTapuIiil IIKomi, €
MOJYJIbHE TIPOCKTYBaHHS HAaBYAJIHHOTO MPOIECY, SAKe Imependavae, o OMHHUIICI0 BUMIpY HaBYAJILHOTO
MpoLecy € He YPOK, a TIEBHA CYKYIHICTh YPOKIB, sIKa OXOILIIOE JIOTIYHO OB’ s3aHUN OJ0K HAaBYAIHLHUX
MTUTaHb TEMH.

[Iporpama mnepenbayae HacamIepen OBOJOAIHHS 3arajbHOI0 MaTEeMAaTUYHOIO KYJIBTYpOIO,
BUPOOJICHHSI MAaTEMaTUYHOTO CTHJIIO MUCJIEHHS, TOOTO BMIHHS Ki1acu]iKyBaT 00’ €KTH, BCTAHOBIIIOBATH
3aKOHOMIPHOCTI, BUSIBIISITH 3B’ SI3KM MiXK PI3HUMH SIBUIIIAMH, IPUHMATH PIIICHHS TOIIO.

CrpykTypa HaByajbHOI mporpamu. [Iporpamy nomano y ¢opmi Tabnuui, 0 MICTUTH JBI
KOJIOHKU: OYiKyBaHI pe3yJlbTaTh HaBYAJIbHO-III3HABAIBHOI AISIIBHOCTI YYHIB Ta 3MICT HaBYaJbHOIO
Marepiany. OuikyBaHI pe3yJbTaTd HaBYAJIbHO-II3HABAILHOI [ISJILHOCTI Y4YHIB OpPIEHTYIOTh Ha
pe3yapTaTH HaBUaHHS, SKi € 00’€KTOM KOHTPOJIIO U OIIHIOBAaHHS. Y 3MiICTi BKa3aHO HaBYAIBHUUN
Martepiaj, SKUil Miisrae BUBYEHHIO 3 METOIO JOCATHEHHS BIAMOBIIHUX PE3yJIbTaTIB.

3MICT HaBYaHHS MaTeMaTHKU CTPYKTYpPOBaHO 3a Te€MaMHU BIJMOBIAHMX HaBUaJbHUX KypCiB 13
3a3HAYCHHSIM IIOCIIOBHOCTI TeM Ta KiJIBKOCTI TOAWMH Ha iX BUBYCHHS. Takuil PO3MOILNT 3MICTY 1
HABYAJILHOTO Yacy € OPIEHTOBHUM. YUHUTENSAM 1 aBTOpaM MiAPYYHUKIB HAJAETHCS MPABO KOPUTYBATH
MOCIIOBHICTh BUBUCHHSI TEM Ta 3MIHIOBAaTH PO3IMOJLT TOAMH HA iX BUBYEHHS 3aJICKHO BiJ] MPUHHATOI
METOIMYHOT KOHLIEMI[] Ta KOHKPETHHX HaBYaJbHMUX cHUTyaliil. Ha modaTky KO)KHOTo Kiiacy BKa3aHO
3HAauUHy KUIBKICTh pE3epBHUX TOAWH, $KI BYHTENb, HA BJIACHUH pO3CYI MOXE BHUTpayaTd Ha
CHCTEMaTH3allil0 Ta MOBTOPEHHS MaTepialy Ha TMOYaTKy Ta B KiHII POKY, 301IbIIEHHS KiJIBKOCTI TOIUH
Ha KOXKHY 13 BKa3aHHX TeM, 30KpeMa JUIsi BHECEHHsS 3MiH JIO OPI€HTOBHOTO KaJEeHIapHO-TEMaTHYHOTO
TUTaHy. 3a YMOBH BHJIUICHHS TOIUH BapiaTHMBHOI CKJIAJOBOI HA BUBYCHHS MaTEeMaTHKH JIOMATKOBUH dac
MIOTIOBHIOE TOIMHU PE3EPBY.

[IporpamMa MiCTHTHh TEpeiK OYIKYBaHHMX PE3yJbTaTiB PiBHA MIATOTOBKHM YYHIB 3a KOXHOO
TeMoro. BiH cllyrye 0CHOBOIO AJIs MJIAHYBaHHS CUCTEMH TEMaTUYHOTO KOHTPOJIO, JUIS A1arHOCTUYHOTO
KOHCTPYKTHBHOT'O 3aJIaHHsI L{1JIed BUBUEHHS TEMH Y BUIJISI CUCTEMHU 3aBAaHb, MOXKJIMBICTb PO3B’I3aHHS
SKHX HaJa€ BUBYCHHS TEMU.

[Iporpama Hajgae BYHMTENIO IIMPOKI MOMKJIMBOCTI Ui BUKOPHUCTAHHS PI3HHX 3ac00iB, (GopM,
METO/1iB HaBUYaHHSI, BUOOPY METOAMYHHX IIISAXIB 1 MPUHOMIB BUKJIaICHHS KOHKPETHOTO MaTepiaiy.

HapuanpHi Temu, BH3HAYE€HI MPOrpaMol0, MOXYTh BHBYATHCS YYHSIMH Ha PI3HUX PIBHIX
3aCBOEHHS TEOPETUYHOrOo Marepiady 1 QopMyBaHHS BMiHb. 3a YMOBH HEIOCTAaTHBROTO PIBHSA



MaTeMaTUYHOI MiJrOTOBKH YUYHIB KJIaCy JIesKi TEMU Ha YpOKaX MOXKYTb po3IIsaaTHCs 0e3 10BeleHb, Ha
MPOCTUX 1 JNOCTYHMHHMX MPHUKIAJaX i HE BUHOCHTHUCS Y MOBHOMY OOCS31 Ui TEMaTUYHOTO KOHTPOJIIO.
3amikaBieHi y4HI MOXYTh JIETaJIbHIIIE OTTAHOBYBATH TaKi TEMU CAMOCTIHHO 3a MiJPyYHUKOM, Ha Kypcax
3a BUOOPOM YU MiJ1 Yac 1HIMBIIyaJlbHOTO HABYAHHS B [103aypPOYHUI Hac.

Oco01MBOCTI OLIIHIOBAHHS TAa BeeHHs KYPHaJy. Y KiHIII KOXXHOT TeMH 3 alreOpu 1 MOYaTKiB
aHaJi3y Ta 3 reoMeTpii BUMTENb IPOBOAUTH TEMaTHUHE OLiHIOBaHHA. [Ipu BUCTaBIEHHI TEMAaTUYHOL
OLIIHKK BPAaxOBYIOTbCS BCI BUIM HaBYAJIBbHOI MAiSUIBHOCTI, IO MiAJSATAIN OI[IHIOBAHHIO MPOTSITOM
BUBYEHHS TEMHU.

CeMecTpoBe OIIHIOBaHHS 3/IIHCHIOETHCS HA MIICTAaBI TEMaTHYHOTO OKPEMO 3 aJIreOpH 1 TOYaTKiB
aHayizy i OKpeMo 3 reoMerpii. THIIOBUMHM HAaBYAJbHHUMH IJJAHAMU 3arajlbHOOCBITHIX HaBYaJbHHX
3aknaniB Il crymenio mepenbauene orinroBanHs y4HiB 10-11-x kmaciB 3 maremaruku. CemecTtpoBa
OIllIHKa 3 MaTeMaTHKH BHUBOIUTHCS SK CEpeIHE apu(METHYHE CEMECTPOBHUX OIIIHOK 3 JIBOX
MaTeMaTUYHUX KypciB (anreOpu i MOYaTKiB aHANi3y Ta TeOMEeTpii) Ta 3MIHCHIOETHCS OKPYIIICHHS 0
nitoro yucia. (Hampukiaa, ydeHb/ydeHUIE Mae CEMECTPOBI OIHKHU 8 3 aJireOpH 1 MovaTkiB aHami3y 1 9
3 reomerpii. Tomi cepemnne 3HaueHHs craHoBUTHME (8+9):2=8,5~9. Otxe, cemecTpoBa OIliHKA 3
MareMatuku — 9). CeMecTpoBa OIliHKa 3 MaTeMaTHKH BUCTABIISIETHCS O3 IaTH JI0 KJIACHOTO )KYypHAIy Ha
CTOpIHKY 3 anreOpw 1 MoyarkiB aHamizy B CTOBMUMK 3 HammucoMm «I cemectp. Maremaruka», «II
cemecTp. Maremarnka» Ta Ha CTOpIHKY 3BeneHoro oOmiky. CemecTpoBa OIliHKAa MOXKE IiJUIAraTh
KOPUTYBAaHHIO BiIMoBimHO 110 «IHCTpyKuii 3 BemeHHS KiIacHOTo KypHaiy yuHiB 5-11(12)-x kiaciB
3araJlbHOOCBITHIX HaBYAJIBHUX 3aKjadiB», 3aTBEp/KEHOI Haka3oM MIiHICTEpCTBAa OCBITH 1 HayKH
VYkpainu Bix 03 uepas 2008 poky Ne 496. Kopurosana cemecTpoBa OIliHKA 3 MATEMATUKH BHBOIUTHCS
SIK cepellHe apu(PMETHIHE CKOPUTOBAHUX CEMECTPOBHUX OIIIHOK 3 ABOX MaTreMaTUYHUX KypCiB (anredpu i
MOYATKIB aHallizy Ta TreoMeTpii) Ta 3AIHCHIOETHCA OKPYIICHHS OO LUIOr0 YHCia 3a HAaBEICHUM
MPUKIAJIOM. BUCTaBIIsI€ThCS KOPUTOBaHA CEMECTPOBA OIlIHKA 3 MaTeMaTWKHU Ha CTOPIHKY 3 anreOpu i
MOYATKIB aHATI3Yy.

Piyne omiHIOBaHHS 3iHICHIOETHCS HAa OCHOBI CEMECTPOBHX a00 CKOPUTOBAHUX CEMECTPOBHX
OLIIHOK 3 MareMaTWkH. PiuyHa OIliHKa 3 MaTeMaTHKH BHCTaBJSIETHCS HAa CTOPIHKY 3 ajureOpH i MOodYaTKiB
aHaJlizy B CTOBIMYHK 3 HaamucoM «Piuna. Maremaruka». Ha cTopiHKy 3BeseHOro OONiIKy HaBUAJIBHUX
JOCATHEHb YYHIB piYHA OLIIHKA 3 MATEMaTUKN BUCTABISETHCS Y CTOBITUMK «MaTemMaTHKay.



AJITEBPA 1 ITIOYATKU AHAIJII3Y 10-i1 knac
(54 200. I cemecmp — 16 200, 1 200 na musicoens,
II cemecmp — 38 200, 2 200 na musicoenn, Pezepe — 7 200un)

OuikyBaHi pe3yJbTaTH HABYAJIbHO-MI3HABAJbHOL
AIAJIBLHOCTI YYHIB

3MicT HAaBYAJBLHOIO MaTepiaay

Tema 1. ®YHKIII, iXHI BIACTUBOCTI TA T'PA®IKHU, 15roauu

Ydenb/y4yeHust:

KOPHUCTYETHCS PI3HUMU CIOco0O0aMu 3a1aHHs (QYHKIIIH;
3HAXOAMTH 001aCTh BUSHAYEHHSI (PYHKIIOHAIBHUX
3aJIeKHOCTEN; 3HaUeHHs (DYHKIIN NP 33JaHUX 3HAUEHHIX
apryMeHTy 1 3Ha4eHHsI apryMEHTY, 3a SIKUX (QyHKIIs
HaOyBae TaHOTO 3HAYEHHS;

BJIACTUBOCTI;

BCTAHOBJIIOE BJIACTUBOCTI (DYHKIIIH;

004MCJII0€ TA MOPIBHIOE 3HAUCHHS BUPa3iB, sIKI MICTATh
CTeNeH1 3 palloHaIbHUMU MTOKa3HUKAaMU, KOPEHI;
PO3Mi3HAE Ta CXeMATHYHO 300paxKy€ rpadiku
CTeNeHeBUX (YHKIIIH;

MOJIeJII0€ peasibHi IPOIECH 3a JOIOMOTOI0 CTEIIEHEBUX
(yHKIIA.

UucnoBi QyHKIII Ta iX BIaCTUBOCTI.
Crniocobu 3ananns ¢yskuii. [TapHi Ta
HenapHi QyHKIII.

Kopinb n-ro crenens. ApudpmerunaHuit
KOPiHb N-TO CTEMEHs, HOTO BIACTHBOCTI.
Crenisb 3 panioHaJbHUM ITOKa3HUKOM, Ta
J0T0o BJIaCTUBOCTI

Crenenesi ¢yHKIIi, IXHI BIaCTUBOCTI Ta
rpadiku.

Tema 2. TPUTOHOMETPHUYHI ®YHKIII 18 romun

Yyenb/yueHunus:

BMi€ MepexXoIuTH BiJl pafiaHHOI MipH KyTa JI0 TpaayCHOI
1 HaBITaKH;

BCTAHOBJIKOE BiJIMOBIAHICTh MIXK JIHCHUMHU YHCIIAMU 1
TOYKaMU Ha OIMHUYHOMY KOJIi;

po3mni3Hae i cxemaTuuHo Oyaye rpadiku
TPUTOHOMETPUYHUX (DYHKIIIH;

JIIOCTPYE€ BIaCTUBOCTI TPUTOHOMETPUUHUX (QYHKIIN 32
JIOTIOMOT 00 TpadiKiB;

NepeTBOPIOE HECKIIAIHI TPUTOHOMETPUYHI BUPA3H;
3aCTOCOBY€E TPUTOHOMETPUYHI (DYHKIIIT 10 OMHCY
peallbHUX MPOILIECIB;

PO3B’sI3y€ HAUTIPOCTIII TPUTOHOMETPHUYHI PIBHSHHS.

CuHyc, KOCUHYC, TaHT€HC, KyTa. PajianHe
BUMIpPIOBaHHS KYTIB.

TpuroHomeTpu4Hi QyHKIIIT YHUCIOBOTO
aprymenTty. OCHOBHI CITiBBIIHOILICHHS MIX
TPUTOHOMETPUYHUMH (PYHKI[ISIMUA OJTHOTO
aprymenty. @opMysu 3BeICHHS.
[lepiomuunicTs pyHKIIN. BractuBocTi Ta
rpadiki TPUTOHOMETPUYHUX (DYHKIIIH.
dopmyiu 1ogaBaHHS IS
TPUTOHOMETPUYHHUX (PYHKIIIH Ta HACTIIKU 3
HUX.

Haiinpocrimr TpuroHoMeTpuyHi PIBHSHHS.

Tema 3. MOXIJITHA TA ii BACTOCYBAHHS 14 roqun

Yyenb/yuenunus:

PO3yMi€ 3HaUEHHS IOHSATTS TIOX1THOT JIJISl OMHCY PeaThbHHIX
MPOIIECiB, 30KpeMa MEXaHIYHOTO PYXY;

3HAXOAUTH MIBUIKICTh 3MiHU BEJIMYUHU B TOUIIl; KyTOBUN
KOC(IIIEHT 1 KyT HaXWIy AOTHYHOI /10 Tpadika GyHKIIT B
A} TOYII;

audepeniire GyHKIlii, BAKOPUCTOBYOUN TAOJIHITIO
MOX1THUX 1 paBuia nudepeHITiFOBaHHS;

3aCTOCOBYE TTOXITHY JJIsI 3HAXOKEHHS TTPOMIKKIB
MOHOTOHHOCTI 1 eKCTpeMyMiB (yHKIIii, TOOyT0BU
rpadikis;

3HAXOAUTH HaiiOiIbIIe 1 HalMEeHIIe 3HaYeHHS (PYHKIIIT;
PO3B’sI3y€ HECKIIAAH] IPHUKIAIHI 3a7a4l Ha 3HAXOHKCHHS
HAMOIIBIINX 1 HAMMEHIINX 3HAYEHDb PEAILHUX BEIUYNH.

...... [V

[Toximna dyHKIii, ii reoMeTpUuHUN
(bi3UYHMIA 3MICT.

[TpaBuna audepeHiitoBaHHs.

OsHnaka cranocti ¢yHkiii. JloctaTHi yMmoBH
3pOCTaHHS ¥ crialaHHsl PYHKITIi.
Excrpemymu ¢yHKIIi.

3acTocyBaHHs TIOXiTHOT J0 JTOCITiIKSHHS
¢byHKuii Ta moOy10BH iXHIX rpadikis.
HaiibinpIme 1 HaiiMeHIIe 3HaYeHHS (QYHKITI
Ha MPOMDKKY.




AJITEBPA 1 ITIOUYATKU AHAJII3Y 11 kiac
(54 200. I cemecmp — 16 200, 1 200 na musicoens,
Il cemecmp — 38 200, 2 200 na musicoens, Pezepe — 18 200un)

QOuikyBaHi pe3yJbTaTH HABYAJIbHO-MI3HABAJIbHOL
JIiJILHOCTI YUHIB

3MicT HABYAJIBLHOTO MaTepiaay

Tema 1. IOKA3SHUKOBA TA JIOTAPUGMIYHA ®YHKIIII 16 rogun

Ydenb/y4yeHust:
po3ni3Hae i Oyaye rpadiku NOKa3HUKOBOT 1
aorapuMiuHOT QyHKIIIH;

IJII0OCTPY€ BIACTHBOCTI MOKa3HUKOBOT 1
norapupMivHOi (QYHKIIIH 32 TOMTOMOTO0 Tpadikis;
3aCTOCOBY€ ITOKa3HUKOBY Ta JIorapupMiuHy GyHKIIT
JI0 OTHCY PeaIbHUX MPOIIECIB;

PO3B’s13y€ HAUIIPOCTII TOKa3HUKOBI Ta JiorapuMidHi
PIBHSHHS 1 HEPIBHOCTI.

BnactuBocTi Ta rpadiku Noka3HUKOBOT
GbyHKIII.

Jlorapudmu Ta ix BractuBocTi. BiactuBocTi
Ta rpadik JorapuGMidHOT QyHKIII.
Haiinpocrin noka3HUKOBI Ta JorapuMiyHi
PIBHSIHHS 1 HEPIBHOCTI.

Tema 2. IHTET'PAJI TA HOT'O 3ACTOCYBAHHA 1

0 roquu

Yyenb/yuenuus:

3HAXOMTH MIEPBICHI 32 TONIOMOTOO Ta0IHIIi
MEPBICHUX Ta iX BIIACTUBOCTEM;

BU/IJISIE TIEPBICHY, 110 33/I0BOJILHSIE 3aJaH1 MTOYATKOBI
YMOBH;

004MCIIIO€E THTErpall 3a JONOMOTOI0 TaOMIHUIll TEPBICHUX
Ta iX BJIACTUBOCTEH;

3HAXOAUTD IUIONI KPUBOJIHIMHUX Tpalelii.

ITepBicHa Ta ii BIacTUBOCTI.

Busnauenwuii inTerpai, Moro reoMmeTpuaHui
3MICT.

OO0umceHHs TUIONI MIOCKUX (iryp.

Tema 3. EJIEMEHTA KOMBIHATOPUKH, TEOPII KUMOBIPHOCTEM I MATEMATHUYHOI

CTATUCTHUKMU 10 roguu

Y4yenb/y4yeHuus:

po3ymie L0 Take nepecTaHOBKX, PO3MILLEHHS,
KOMOiHauiT (6e3 NOBTOPEHb), KacuyHe
BM3HAYEHHS NOHATTSA MMOBIPHOCTI, L0 Take
reHepasibHa CyKynHicTb Ta BUbipKa, 03Ha4YeHHA
cepeaHbOro 3Ha4YeHHs, Moan Ta MefiaHn BUOIPKK
004YHCJIIOE BITHOCHY 9aCTOTY MOJiT; KINIbKICTb
nepecTaHOBOK, PO3MILLLEHb, KOMOIHALLi;
HMOBIPHICTb MOJIi1, KOPUCTYIOUUCH 11 O3HAYCHHSIM 1
KOMOIHAaTOPHUMU CXEMaMH;

MOSICHIOE 3MICT CEpEeIHIX MOKA3HUKIB Ta
XapaKTepUCTUK BUOIPKH;

3HAXOAMTH YHMCIIOBl XapaKTEePUCTUKN BUOIPKH TaHUX.
3aCcTOCOBYE€ IMOBIPHICHI XapaKTepuCTUKM
HaBKOJIULLHIX SABULL A1 MPUAHATTSA pilleHb

Enementu xom6inatopuku. [lepectaHOBKH,
po3MimieHHs1, KoMOiHaIii (0e3 IOBTOPEHB).
Kitacnune BU3HaUYC€HHS HMOBIPHOCTI
BHIIA]TKOBOT TIO/I1.

BubipkoBi XxapaKTEepUCTHKHU: PO3MaxX BHOIPKH,
MoJIa, MeJliaHa, cepeTHe 3HadYeHHs. | padiune
roiaHHs iHGopMallii mpo BUOIPKY.




I'eomerpis. 10 kmac
(51 200. I cemecmp — 32 200, 2 200 Ha musicoenbv,
Il cemecmp — 19 200, 1 200 na musicoenn, Pezepe — 7 200un)

QOuikyBaHi pe3yJbTaTH HABYAJIbHO-MI3HABAJIbHOL
JIiJILHOCTI YUHIB

3MicT HABYAJIBLHOTO MaTepiaay

Tema 1. ITAPAJIEJIBHICTD ITPAMUX 1 IVIOINUH VY ITPOCTOPI 17 rogun

Ydenb/y4yeHust:

Ha3MBA€ OCHOBHI MOHATTS CTEPEOMETPIi;

PO3pi3Hsi€ 03HAYYBaHI Ta HE O3HAYYBaH1 OHSITTS,
aKCiIOMH Ta TEOPEMHU;

(dopmyaroe akciomMmu cTepeoMeTpii Ta HACTIIKK 3 HUX;
32CTOCOBY€E aKCIOMH CTEPEOMETPii Ta HACIIAKH 3 HUX
710 PO3B’sI3aHHS HECKIIQJHUX 3a]1ay;

KJIacu(piKye 3a IEBHUMHU 03HAKaMH B3a€EMHE
PO3MIIIICHHS TIPSIMUX, TIPSIMUX 1 TUIOIINH, IJIONIHH Y
IPOCTOPI 32 KIIBKICTIO TX CIUJIBHUX TOUYOK;
BCTAHOBJIKE TIAPANIEITBHICTH MPSAMUX, TIPSMOT Ta
TUTOIIMHHU, ABOX IJIOIIUH;

3’§ICOBYE, UM € JIB1 MPSIMI MUMOODKHUMU,

300pazkae Girypu y mpocTopi;

3aCTOCOBYE BITHOLLIEHHS MapajesIbHOCTI MK MIPIMUMU
1 TUIOIIIMHAMU Y TIPOCTOPI 10 OMHCY BiTHOILIECHBb MiX
00’ €EKTaM¥U HABKOJIMIITHLOTO CBITY.

OCHOBHI MOHSATTS, AaKCIOMH CTEPEOMETPIi Ta
HAWUTIPOCTIII HACTIAKY 3 HUX.

B3aemHe po3MmillleHHs IPSIMUX Y TPOCTOPI.
[TapanenbHe MpOEKTYBaHHS 1 HOro
BJIACTUBOCTI. 300paxxeHHsI Piryp y
crepeometpii. [TapanenbHicTh NPsMOi Ta
miomuHU. [lapanenbHICTh TUIONTNH.

Tema 2. IEPIIEHIUKYJIAPHICTD INPAMUX I IVIOIIHWH Y ITPOCTOPI 17 ronun

Yyenb/yuenuus:

BCTAHOBJIIOE Ta O0IPYHTOBYE TEPIICHANKYISIPHICTh
OPSIMHX, IPSMOT Ta MJIOLIUHY, TBOX TUIOIINH;
(opmyJir0€ 03HAYCHHS KyTa MK MIPSIMUMHU, IPSMOIO Ta
IUIOIIMHOIO, TUIOIIMHAMU; TEOPEMY MPO TPU
MIePICHIUKYISPH,

3aCTOCOBY€ BiIHOIICHHS M1 IPSIMUMHU 1 TUIOMUHAMHA
y MPOCTOPi, BIJICTaHi 1 KyTH y IPOCTOPi IO OMHUCY

00’ €KTiB HABKOJIUIITHHOTO CBITY;

PO3B’sI3y€ 3a/1a4i Ha 3HAXO/KEHHSI BiJICTaHEH Ta KYTiB
B ITPOCTOPI1, 30KpeMa MPAKTUIHOTO MICTY.

[lepneHIUKYASPHICTD MPSMUX.
[leprieHAUKYAAPHICTH MPSMOI 1 TTOLTUHH.
Teopema mpo Tpu NEPHEHIUKYISPH.
[lepnieHIUKYASPHICTD TIOIHH.
JIBOorpaHHUIA KYT.

BuMiproBaHHs BiCTaHel y IPOCTOPI: BiJ
TOYKH A0 IUIOIIMHHU, BiJ IPAMOI 10
TUTONIMHY, MIX TUIOIIMHAMU. BuMiproBaHHS
KYTIB Y IPOCTOP1: MIXK IPSIMUMU, MIXK
MPSIMOIO 1 IJIOUTUHOO, MIXK TUIOIIIMHAMM.

Tema 3. KOOPAMHATMH I BEKTOPU 10 ronun

Yyenb/yuenunus:

KOPHUCTYETHCSI aHAJIOTIEI0 MK BEKTOpaMHU 1
KOOpJIMHATaMH Ha IUIOMIMHI i y IPOCTODI;
YCBIiZIOMJIIO€ BaXKITUBICTh BEKTOPHO-KOOPAUHATHOTO
METOY B MaTeMaTHIli;

BUKOHYE OTepallii Ha/l BEKTOPaMU;

3aCTOCOBY€E BEKTOPU JJI1 MOJEIIOBAHHS 1 O0UMCIIEHHS
T€OMETPUYHUX 1 PI3UYHUX BEIHYNH;

3HAXOAUTH BIJICTAaHb MK IBOMA TOYKaMH, KOOPAUHATU
CEpeAMHU BiIpi3Ka, KOOPAWHATH TOUOK CUMETPUIHHUX
BITHOCHO MOYATKy KOOPJMHAT Ta KOOPAMHATHUX
IUTOIIWH;

BHKOPHMCTOBY€E KOOPJIMHATH y IPOCTOPI [
BUMIPIOBAHHS BIICTaHEH, KYTIB;

[TpsIMOKYTHI KOOPAWMHATH B TIPOCTOPI.
Koopnunaru cepenvnu Binpizka. Bigcranp
MiX TBOMa TOYKAMH.

Bexkropu y mpoctopi. Omnepariii Ha
BekTopamu. DopMynu 1711 0OUUCTICHHS
JOBXUHU BEKTOPA, KyTa MK BEKTOPAMH,
BiJICTaHl MK BOMa ToukaMu. CUMeTpis
BiJIHOCHO MTOYaTKy KOOPJIWHAT Ta
KOOPAMHATHUX TJIONIHH




I'eomerpis. 11 kiac
(51 200. I cemecmp — 32 200, 2 200 Ha musicoenbv,
Il cemecmp — 19 200, 1 200 na musicoens, Pezepe — 14 200un)

QOuikyBaHi pe3yJbTaTH HABYAJIbHO-MIZHABAJIbHOL
JIiJILHOCTI YUHIB

3MicT HAaBYAJBLHOIO MaTepiaay

Tema 1. MHOI'OI'PAHHUKMU 14 roogun

Ydenb/y4yeHust:

PO3MNi3HA€ OCHOBHI BU/IM MHOTOTPAHHUKIB Ta iX
CIIEMEHTH;

300pasKky€ OCHOBHI BUJ MHOTOTPAaHHUKIB Ta iX
CIIEMEHTH;

Ma€ ysiBJIEHHS PO Mepepizu MHOTOTpaHHUKA
TUTOIIIMHOIO;

(opmyJi10€ 03HAUYCHHS BKa3aHUX y 3MICTi
MHOTOTPAHHHUKIB;

3anucye GopMynu st 00UMCISHHS IO O1YHOI Ta
MOBHOI TOBEPXOHb MPU3MH Ta Mipamiin

004MCIII0€ BETMYMHU OCHOBHUX €JIEMEHTIB
MHOTOTPAHHHUKIB;

3aCTOCOBY€E BUBYCHI (DOPMYITH 1 BIIaCTUBOCTI 10
PO3B’sI3yBaHHS 33]1a4, 30KpeMa MPUKIATHOTO 3MICTY.

MHororpanHuk Ta ioro enemeHTH. Onykii
MHororpaHHukH. [lpusma. [Ipsima i
npaBwibHa npusmiu. [lapaneneninen.
[Tipamina. I[TpaBunbHa nipamiga. I[epepizu
MHOTOTPaHHHUKIB.

ITnomi 6i4HOi Ta MOBHOT MOBEPXOHBb IPU3MH,
nipamiau.

Tema 2. TIJIA OBEPTAHHS 12 rogun

Yyenb/yueHunus:

00YMCJII0€ BEIMYMHA OCHOBHHX €JICMEHTIB T1JI
obepTaHHs;

3aCTOCOBYE BIACTUBOCTI TiI 00EPTaHHS 10
pO3B’sI3yBaHHS 3a/a4;

po3mi3Ha€ BUIM Ti1 OOepTaHHs, IXHI €JIeMEHTH;
MHOTOTPAaHHHUKH 1 T1J1a 00epTaHHS y 1X KOMOIHAIIIAX B
00’€KTaX HAaBKOJIMIIIHBOTO CBITY.

Huniaap, konyc, ix enementu. [lepepizu
LWITIHAPA 1 KOHyCa: 0ChOBI Mepepi3u
IUJTIHIpA 1 KOHYyCa; Iepepi3u UIiHApa 1
KOHYCa IUIOMIUHaMU, MapajCJIbHUMHA OCHOBi.
Kyns 1 chepa. Tlepepis Kyni IIONIMHOO.

Tema 3. O’EMHU TA IIJVIOLII ITIOBEPXOHb 'EOMETPUYHUX TLJI 11 ronun

Y4yenb/yuyeHuus:

3anucye GopMyiH st 00UMCIIeHHS 00’ eMiIB
naparnenerninesaa, Mpu3Mu, mpamiau, HUIiHApa, KOHyca,
KyJIi, 110111 619HOT Ta MOBHOI MOBEPXOHB IUITIHIIPA,
KOHYcCa, IJomli chepw;

Mae€ ysiBJIeHHsI TIpo 00’ €M Tijla Ta HOro OCHOBHI
BJIACTUBOCTI;

PO3B’sA3y€ 3a7a4i Ha 0OYHMCIICHHS 00’ €MIB 1 TIJIOIIT
MOBEPXOHb T€OMETPUYHUX TiJI, 30KpEeMa MPHUKIIATHOTO
3MICTY.

[TonsTTsa ipo 06’em tina. OCHOBHI
BJIacCTUBOCTI 00’ eMiB. OO’ €MU TPU3MHU,
napajenerninesa, nipaMmian, IiHapa,
KOHYCa, KYJIi.

[Tnomi 6iuHOi Ta MOBHOT MOBEPXOHB
nuIiHapa, konyca. [lnoma chepu.




