HABYAJIbBHA TTPOI'PAMA
3 MATEMATHUKHU
(AJITEBPA T TIOUATKH AHAJII3Y TA TEOMETPIA)
st yaHiB 10-11 kyaciB 3araqbHOOCBITHIX HABYAJIBHUX 3aKJIa/lIB
PiBenb cranmapry

ITOACHIOBAJIBHA 3AIINCKA

Mema 6azo60i 3aeansroi cepeOnvoi oceimu: PO3BUTOK OCOOUCTOCTI, sKa MOETHYE B COO1
TBOPYHMI MOTEHLIa]d A0 HABYaHHS, IHIMIATUBHICTH OO CAaMOPO3BUTKY Ta CAMOHABYAHHS B CyYaCHHX
yMOBaxX, 3IaTHOCTI ineHTH(iKyBaTH cebe sK Ba)UIMBY 1 BIANOBIJAIBbHY CKJIAIOBY YKpPaiHCBKOTO
CYCIJIbCTBA, SIKa TOTOBA 3MIHIOBATH 1 BIICTOIOBATH HALOHAJBHI LIHHOCTI YKPaiHCBKOTO HAapOAy.
BaxxiMBrM YMHHHUKOM PO3BUTKY Takoi OCOOHMCTOCTI € (POpMyBaHHA B YUYHIB YMiHb 3aCTOCOBYBATH
HaOyTi 3HAHHS y peAJIbHUX JKUTTEBUX CHTYaLisX, MiJ 4Yac PO3B'SI3aHHS NPAKTHUYHUX 3aBIAaHb Ta
31aTHOCTI BU3HAYATH 1 OOIPYHTOBYBATH BJIACHY JKUTTEBY TO3HLIFO.

[IpoBimHuM 3aco00M peai3allii BKa3aHOT METH € 3aNPOBAKEHHSI KOMIIETEHTHICHOTO MIAXOAY
y HaBYAJbHO-BUXOBHHI TMPOLEC 3arajbHOOCBITHBOI HIKOJH IIISIXOM (POPMYBaHHS MNPEIMETHHX 1
KIIFOUOBUX KOMIIETEHTHOCTEMH.

B ocHoBy moOymoBu 3MicTy Ta oOpradizaimii npoumecy HaBYaHHS MAaTEMAaTHKH TOKJIAIEHO
KOMNemeumHicHuti nioxio, BIATOBIMHO MO SIKOTO KIHIIEBHM pPe3yJbTaTOM HAaBYAaHHS MpenMera €
copMOBaHi MeBHI KOMIIETEHTHOCTI, SIKI CIPUSTHMYTh 3JaTHOCTI Y4HS 3aCTOCOBYBATH CBOi 3HaHHS B
peaNbHUX )KUTTEBUX CUTYALISX, HECTH BIAMOBIAAIBHICTD 32 CBOI 11li, OpaTH MOBHOLIHHY y4acTh B XKHUTTI
CYCHIJIbCTBA.

Jns ycmimHOI y4acTi B Cy4aCHOMY CYCHUIBHOMY JKUTTI OCOOHCTICTP TOBHHHA BOJIOMITH
NeBHUMH NPUHOMAaMH MaTE€MAaTHYHOI iSJIBHOCTI Ta HaBHUYKAMH X 3aCTOCYBaHb JO PO3B’sI3yBaHHS
npakTHYHUX 3a7a4d. [leBHOI MaTeMaTWyHOI MIATOTOBKM 1 TOTOBHOCTI ii 3aCTOCOBYBATH BUMArae i
BUBUYEHHSI 0araThOX HaBYAJIBHUX MPEAMETIB 3arajlbHOOCBITHBOI IIKOJIM. 3HAYHI BUMOTH IO BOJIOAIHHS
MAaTeMaTUKOK Yy pO3B’sI3yBaHHI MPAaKTHYHUX 3a/a4 CTaBJSTh CYYaCHUH PHHOK Mpari, OTPUMAaHHS
SIKICHOT TipodeciiiHOi OCBITH, TIPOAOBIKEHHSI OCBITH Ha HACTYMHHUX €TamaxXx. TOMy OIHUM 13 TOJIOBHHUX
3aBlaHb LBOTO Kypcy € 3a0e3neueHHs yMOB [UIsl JOCSTHEHHS KOKHHUM YYHEM TPaKTHYHOI
KOMIIETEHTHOCTI.

Ilpaxmuuna komnemenmuicme nependayae, MO BUMYCKHUK 3araJIbHOOCBITHBOTO HABYAJIBHOTO
3aKIany:

«BMie OynyBaTu 1 JOCHIKYBaTH HAWMPOCTIINI MaTEeMaTHYHI MOJEN peabHuX 00 EKTIB,
MPOLIECIB 1 SBUII, 3a/1a4, MOB S3aHUX 13 HUMH, 32 JOTMOMOTOK) MaTeMaTUYHUX 00’ €KTIB, BIAMOBIIHUX
MaTeMaTUYHUX 33]a4,

* BMi€ OBOJIOZIBATH HEOOXITHOI OMNEPATHBHOK 1H(POPMALIEID AJsl PO3YMIHHS TOCTAHOBKH
MaTeMaTHUYHOI 3ajadvi, ii XapakTepy W OCOOJMBOCTEH; YTOYHIOBAaTH BHUXI[HI [aHI, MeTy 3ajadi,
3HaXOOUTH HEOOXIHY IOJaTKOBY 1H(OpMaLito, 3aco0u po3B’s3yBaHHs 3aaadi; nepedopMyIbOBYBATH
3amady; PO3YJICHOBYBATH 3a/adl HAa CKJIQJOBI, BCTAHOBJIIOBATH 3B’SI3KM MDK HHMH, CKJIAIATH TUIAH
po3B’si3aHHsT 3adaui, BuOWpaTH 3acoOm pO3B’s3aHHS 3a1adi, iX MOPIBHIOBATH 1 3aCTOCOBYBATH
ONTHUMAJIbHI, TEPEBIPATH TPABWIBHICTH PO3B’A3aHHA 3ajadi, aHai3yBaTH Ta IHTEPIPETYBATU
OTPUMAHUN pPEe3yNbTaT, OLIHIOBATH HOro MPHIATHICTH 13 PI3HUX TMO3WMIH, y3araJbHIOBATH 3a/4ady,
BCeOIYHO 11 pO3TIIAAATH, IPUIMATH PIIICHHS 32 Pe3yJbTaTaMU PO3B’I3aHHS 3a/1a4l;

* BOJIOJIIE TEXHIKOK OOYHCIIeHb, PAIlOHAJIBHO TOENHYIOUH YCHI, MUCBMOBI, 1HCTPYMEHTAJbHI
OoOYUCIIeHHs, 30KpeMa HaOJIMKeH,

* BMI€ TPOEKTYBaTH 1 3AIACHIOBATH AaJITOPUTMIYHY Ta €BPUCTHYHY JUSUIbHICTH Ha
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MaTeMaTUYHOMY MaTepiai;

* BMi€ mparroBaty 3 ¢popMmynaMu (pO3yMITH 3MICTOBE 3HAUEHHS KOJKHOTO eJieMeHTa (HOpMYIIH,
3HAXOOUTH X YHCIOBI 3HAYEHHS MpPH 33laHUX 3HAUYEHHSX 3MIHHUX, BHPAKaTH OAHY 3MIHHY 4epes
1HIII1),

«BMie uutath 1 Oyayeatu rpadiku (QYHKUIOHATBPHUX 3aJEKHOCTEH, HOCTIIKYBaTH IX
BJIACTHUBOCTI;

+ BMie KJacu(]iKyBaTH 1 KOHCTPYIOBATH TIeOMeTpUYHI (irypu Ha TUIOIMUHI H Yy TPOCTOPI,
BCTAHOBJIFOBATH iX BJIACTUBOCTI, 300paskaTH MPOCTOPOBI Birypu Ta ix eIeMeHTH, BUKOHYBAaTH MOOYJOBH
Ha 300pa’KeHHSX,

* BMi€ BHMIPIOBATH I€OMETPUYHI BEJIMYMHHM HA TUIOIIUHI W y MPOCTOPI, SAKI XapaKTePHU3YIOTh
pPO3MIIIEHHSI TeoOMeTpHYHUX (iryp (BiAcTaHi, KyTH), 3HAXOOUTH KUIbKICHI XapaKTePUCTUKU (iryp
(rumormi Ta 06’emn);,

+ BMI€ OLIHIOBATH LIAHCH HACTAHHS TUX YH 1HIITUX MOMIIH.

[IpakTHyHa KOMIIETEHTHICTh € BAKJIMBUM IIOKA3HUKOM SIKOCTI MAaTeMaTHYHOi OCBITH,
NPUPOAHUYOI MIATOTOBKH MoJiofi. BoHa meBHOrO MIpO CBIYHUTH MPO TOTOBHICTD MOJOII A0
MOBCSIKACHHOTO  JKUTTS, 1O HAWBAXKJIMBIIIUX BUAIB CYCHUIBHOI MiSUTBHOCTI, 1O OBOJIOJIHHS
npodeciiHO OCBITO.

@dopMyBaHHS HABHYOK 3aCTOCYBAHHS MATEMATHKH € OIHIEI0 13 TOJOBHUX LUIEH HABYAHHS
MaTeMaTuku. PanukampHuM 3acoO0M  peamizaimii NPUKIAAHOI CHPSMOBAHOCTI LIKUJIBHOTO KYPCY
MaTeMaTUKH € MIHPOKE CHCTEMATHYHE 3aCTOCYBAHHS METOy MAaTEMATUIHOTO MOAETIOBAHHS MPOTITOM
ycboro kypcy. Lle crocyeTbcsi BBeNEHHs NOHSTb, BUSBJICHHS 3B SI3KIB MK HHMH, XapakTepy
UTrOCTpaLiid, CHCTEMH BIPAB 1, HAPEINTI, CUCTEMH KOHTPOJIIO. [HakIIe Ka)Xydu, MaTeMaTHKH Tpeda Tak
HaB4YaTH, OO y4HI BMUIM ii 3aCTOCOBYBaTH. 3a0€3IMeUeHHs MPUKJIAAHOI CIPSIMOBAHOCTI BUKJIAIAHHS
MaTEeMaTHKH Crpusie (OPMYBAHHIO CTIHKMX MOTHBIB IO HABYAHHS B3araji i O HABYAHHS MAaTeMaTUKH
30Kpema.

Peanizamist npakTHYHOI CIIPSIMOBAHOCTI B MPOLIECI HABYAHHS MAaTEMAaTHKH O3HAYAE:

D CTBOPEHHS 3amacy MaTeMaTUYHHX MOJENeH, siKi OMUCYIOTh peajibHI SBHINA 1 TIPOLIECH,
MAarOTh 3arajJJbHOKYJIBTYPHY 3HAYYINICTh, & TAKOJK BUBYAIOTHCS Y CYMIKHHX MPEIMETax;

2) dbopMyBaHHST B VY4YHIB 3HAaHb Ta BMiHb, SIKI HEOOXITHI IJIsi AOCHIIKEHHS LIUX
MaTeMaTUYHUX MOACIICH;

3) HABYAHHS Y4YHIB TOOYAOBI 1 AOCTIUKEHHIO HAMMPOCTIIINX MAaTeMaTHYHUX MOJenei
peaNbHUX SIBUIL 1 MPOLIECIB.

[IpakTHyHa CHOPSIMOBAHICTH MAaTEMATHYHOI OCBITH CYTTE€BO  TMiJBUILIYETHCS  3aBISKH
BITPOB’KEHHIO 1H(OPMALIHHO-KOMYHIKaLIHHUX 3aCO0IB Y HABYaHHS MaTEMaTHKH.

OpmHuM 13 HalWBaXUIMBIIIMX 3ac0o0iB 3a0e3redeHHsT NPAKTUYHOI CHPSMOBAHOCTI HABYAHHS
MaTeMaTUKH € BCTAHOBJICHHS MIKIPEAMETHHUX 3B’ sI3KIB MAaTEMATHKH 3 1HIINMH NPEAMETaMU, Y TepLIy
yepry 3 npupoganduMu. OcoOIMBOi yBaru 3aciyroBy€ BCTAHOBJICHHS, 3B 3KiB MK MaT€MAaTHUKOIO Ta
1HpOPMATHKOIO — JIBOMA OCBITHIMH Tally3sIMH, SIKI € BU3HAYAJbHUMH Yy MiATOTOBII OCOOMCTOCTI 10O
JKUTTA Y TIOCTIHAYCTplabHOMY, 1HpOopManiiHOMy cycmiibeTsl. IIupoke 3acTrocyBaHHs 1HGOpMALTHO-
KOMYHIKAIIIMHNX 3aco0iB Yy HAaBYaHHI MaTEeMaTHUKW JOULIbHE JJisi MPOBENEHHS MAaTEeMAaTHYHUX
eKCTIEpUMEHTIB, MPAKTUYHHUX 3aHATb, 1H(POpMaLiiiHOro 3abe3neueHHs], Bi3yaJlbHOTO IHTEPIPETYBaHHS
MaTeMaTUYHOI AiSUTbHOCTI, MPOBENEHHSI JOCTIIKEHb.

Kpim TOro, HaB4aHHA MaTeMaTHKH Mae 3pOOUTH MEBHUH BHECOK Y (POPMYBaHHS KIIFOYOBHX
KOMIIETEHTHOCTEH.

Kirouosi komnerentHocti | KomnonenTu
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CrinkyBaHHS J1€P’KaBHOIO
(i1  pimHOFO Yy pasi
BIIMIHHOCT1) MOBaMH

VYminna: craBuTHm 3anuTaHHS 1 PO3MI3HABATH MPOOJIEMY;
MipKyBaTH, pOOUTH BUCHOBKH Ha OCHOBI iH(OpMaIlii, MOAaHol B
pizHUX Qopmax (y Tabmuisx, aiarpaMax, Ha rpadikax); po3yMiTH,
MOSICHIOBATH 1 TIEPETBOPIOBATH TEKCTH MAaTeMaTHYHUX 3a/1ad
(YCHO 1 IHMCBMOBO), TPAMOTHO BHUCJIOBJIFOBATUCS PITHOI MOBOIO;
IOPEYHO Ta KOPEKTHO BXKMBATH B MOBJICHHI MaTeMaTHYHY
TEPMIHOJIOTIIO, YITKO, JIAKOHIYHO Ta 3PO3yMLUIO (POPMYJIOBATH
OYMKYy, apryMEHTYBaTH, JOBOIUTH TPABWIBHICTH TBEPKEHB;
MIOTIOBHIOBATH CBill CIOBHUKOBUH 3armac.

Cmaenennsa: PpO3yMIHHS BAKIMBOCTI YITKUX Ta JIAKOHIYHUX
(bOpMyITFOBaHb.
Haesuanvui pecypcu: bopMyITFOBaHHS

BJIACTUBOCTEH, I0BEACHHSI TEOPEM, PO3B’ I3yBaHHs 3a/ay.

O3HAQUCHHsA IIOHSATD,

CrinkyBaHHS 1HO3€MHUMU
MOBaMHU.

Yminnua: cninkyBaTuCs 1HO3EMHOIO MOBOKO 3 BHKOPHCTaHHSIM
YHCIIIBHUKIB, MATEMAaTHYHUX MOHATH 1 HAHYKHBAHIIINX TEPMiHIB;
dopmysroBati  poOJIeMy; 3ICTaBISITH

MaTeMaTUYHUH TepMiH un OyKBEHE IIO3HAYEHHS 3

CTaBUTH 3aNHUTAHHS,
Horo
MOXOJKEHHSIM 3 1HO3€MHOI MOBH, NMPAaBHJIBHO BUKOPUCTOBYBATH
MaTeMaTUYHI TEPMIHH B MOBCSIKACHHOMY YKHUTTI.

Cmagilenns: yCBIIOMJICHHS BaXXJIMBOCTI BHBYCHHS 1HO3EMHHX
MOB JUIsl PO3YMIHHS MATEMATHYHUX TEPMIHIB Ta MO3HAYCHbD,
nouyky iHGopMaLii B IHIIOMOBHUX JKEpeax.

pecypcu:
BUKOPUCTAHHSAM CTATUCTHYHUX JNAHUX, MATEMAaTHYHUX TEPMIHIB.

Haeuanvni TEKCTU  1HO3EMHOK)  MOBOK 3

Marematuuna
KOMIIETEHTHICTb.

Yminnua: onepyBaru 4uCIOBOIO 1HQOPMALIEID, T€OMETPUUYHUMHU

o0’ekTaMH Ha IUIOIMHI Ta B TMPOCTOPI; BCTAHOBIIOBATU

BIAHOIIEHHS MK pEaJbHUMH OO €KTaMH  HAaBKOJMIIHBOI
miiicHOCTI (NMPUPOOHUMHM, KYJNbTYPHHMH, TEXHIYHMMHU TOIIO);
PO3B’s3yBaTH 3a/ayi, 30KpeMa MPaKTUYHOIO 3MICTy; OyayBaTH i
OOCTIUKYBAaTH HAWMpPOCTIINI MaTeMaTHYHI MOJENl peajbHUX
o0'ekTiB, TpOLECIB 1 SBHUIN, IHTEPNPETYBATH Ta OLIHIOBATH
pe3yJibTaTH, TPOTHO3YBATH B KOHTEKCTI HABUAJIbHUX Ta
NPaKTUYHUX 3a/1a4, BUKOPUCTOBYBATH MAaTEMaTHYHI METOAHU VY
JKUTTEBUX CUTYALISX.

Cmaeennsa:  yCBINOMIIEHHS  3HAYEHHS

MAaTEMATUKH JJIA

MOBHOLIIHHOTO KUTTSI B CYYaCHOMY CYCILJIBCTBI, PO3BHTKY

TEXHOJIOTIYHOTO, E€KOHOMIYHOTO 1 OOOPOHHOrO MOTEHINATY

JeprKaBH, YCIIITHOTO BUBYECHHS 1HIINX TUCLUTLIIH,

pecypcu:
30KpeMa TakuX, 10 MOAEIIOITh PeasibHI JKUTTEBI CUTYyai.

Haesuanvni pPO3B'A3yBaHHA MaTeMaTUYHUX 3ajad,

OCHOBHI KOMIIETEHTHOCTI
y TPUPOIHUYUX HAyKax 1

TEXHOJIOTISIX.

Yminna: posnmizHaBaTH mpoONEMH, IO BUHHUKAIOTH Y JOBKUL 1
Kl MOJXXHAa pO3B’si3aTH 3aco0aMH MaTeMaTHKH, OynyBaTH Ta
NPUPOAHUX  SIBUI 1

OOCHIDKYBAaTH  MaTeMaTU4YHI  MOJel
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IPOIIECiB.

Cmagilennusa: yCBIOOMIIGHHSI BaXJIMBOCTI MAaTEMaTUKH  SIK
yHIBEpPCAJIbHOI MOBH HAYKH, TEXHIKH Ta TEXHOJIOTIH.

Haeuanvni pecypcu: cxnaganas rpadikiB Ta pglarpam, ki
UTFOCTPYIOTh  (DYHKIIOHAIBHI 3aJIC)KHOCTI PE3YJIbTATIB BILTUBY
JEFOACHKOT ISTTPHOCTI HA TIPUPOTY.

IHdpopmaniiino-undpposa
KOMIIETEHTHICTD

YMinna: ctpykrypyBaTH AaHi; IiSTH 33 JITOPUTMOM Ta CKJIaIaTH
ANITOPUTMH; BU3HAYATH JOCTATHICTh NAHWUX JUISI PO3B’S3aHHS
3a/1a4l, BUKOPUCTOBYBATH pPI3HI 3HAKOBI CUCTEMU, 3HAXOIUTH
iHpopMaril0 Ta OUIHIOBATH i JOCTOBIPHICTH, JOBOIUTH
ICTHHHICTb TBEP/I’KEHb.

Cmasnennsa: KpUTHYHE OCMHUCIEHHS 1HpoOpMalii Ta mkepen ii
oTpumanHs; ycBigmomyieHHs: BaxxmBocTi IKT nns edexruBHOTO
PO3B’sI3yBaHHS MaTEMATHUYHHX 3aad.

Haesuanvni pecypcu: Bizyamizauis naaux;, nodynosa rpadikis ta
miarpaM, 300pa’ke€Hb CTEPEOMETPUYHUX (PIryp 3a IOIMOMOIOHO
POTrPaMHUX 3ac001B.

VMiHHs BUUTHCS
BITPOJIOBK JKUTTSI

Yminnua: Bu3HauaTH METy HABYAJbHOI IISUTBHOCTI, BinOmparu i
3aCTOCOBYBATH MOTPIOHI 3HAHHS Ta CHOCOOM MiSTBHOCTI JUISI
IOCATHEHHsI L€l METH, OpPTraHi30BYBaTH Ta IUIAHYBATH CBOIO
HaBYaJbHY  AISUTBHICT,  MOZEJIOBATH  BJACHY  OCBITHIO
TPAEKTOPIIO, aHANI3YBaTH, KOHTPOJIIOBATH, KOPUTYBAaTH Ta
OLIHIOBATH PE3YJITATH CBO€] HABUAJBHOI AISUIBHOCTI; JOBOIAUTH
NPaBUIIBHICTD BJIACHOTO CYAKEHHs abo BHU3HABaTH
TTOMIJTKOBICTb.

Cmaenenns: YCBIIOMICHHS BJIACHUX OCBITHIX moTped Ta
L[IHHOCTI HOBHX 3HaHb 1 BMiHb, 3aLlIKaBJICHICTb Y MI3HAHHI CBITY,
PO3YMIHHS BXKJIMBOCTI BYUTHUCS BITPOIOBIK JKUTTS, IPArHEHHS 110
BIOCKOHAJICHHSI PE3YJIbTATIB CBOET iSITBHOCTI.

Hasuaneni  pecypcu:  MOICIOBaHHS  BJIACHOI  OCBITHBOI
TpaekTopli; CTaTUCTHYHA 1H(OpMaUisA;, ICTOPUYHI  3amadi;
3aBIaHHS IMOBIPHICHOTO 3MICTY.

IHiiaTuBHICTL i
MiAMPUEMITHBICTD

Yminnua: resepyBaTu HOBI 17€l, BUPIIIYBAaTH JKUTTEBI MPOOIEMH,
aHaJI3yBaTH, MMPOTHO3YBATH, YXBAJIOBATH ONTHUMAJIbHI PILIEHHS,
BUKOPUCTOBYBATH KpHUTEpili PamiOHAIBHOCTI, MPAKTUYHOCTI,
e(pEeKTHBHOCTI Ta TOYHOCTI, 3 METOK BHOOpY Hal Kpamoro
pllIeHHs, apryMeHTyBaTH Ta 3aXHILIaTH CBOK  MO3ULIIO,
IVCKYTYBaTH, BHUKOPHCTOBYBaTH pI3HI CTpaTerii, MIyKalO4uu
ONTUMAJIbHUX CIOCOOIB PO3B’SI3aHHS JKUTTEBOTO 3aBIAHHSI.
Cmaenenns: 1HIIATUBHICTD, BIANOBINANBHICTh, YIIEBHEHICTb Y
coll; MepeKOHaHICTh, IO YCHIX KOMAaHIU — e H OCOOHCTHIA
yCIIiX, TIO3UTHBHE OLIHIOBAHHS Ta MIATPUMKA KOHCTPYKTHBHHUX
imel 1HImuxX.

Haeuanvni  pecypcu: 3amadi  MIANPHEMHHULBKOTO  3MICTY
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(onTuMmizaniiizi 3axadi).

ComjanbHa Ta | YMinHA: BUCIOBIIIOBATH BJACHY AYMKY, CIyXaTH 1 YyTH IHIIUX,
rpomMajsiHCbka OLIHIOBATH apTYMEHTH Ta 3MIHIOBATH OYMKY Ha OCHOBI JOKa3iB;
KOMIIETEHTHOCTI apryMEHTYBaTH Ta BIJCTOIOBATH CBOK TO3ULIID, YXBAIIOBATH

apryMEHTOBaHI PILICHHS B XXUTTEBUX CUTYaLIsX, CIIBIPALIOBATH
B KOMaH/l, BUAUISTH Ta BUKOHYBATH BJIACHY POJb B KOMaHJHIH
po0OoTI;, aHanmi3yBaTH BJIACHY €KOHOMIUHY CHUTYaILil0, POIUHHHUNA
Oro0KeT, KOPUCTYIOYHCH MaTeMaTUIHUMHU METOJAMH;
OpIEHTYBATUCS B INHPOKOMY KOJI IOCIYT 1 TOBapiB Ha OCHOBI
YITKHUX KPUTepiiB, POOUTH CHOXHUBUMN BHOIpP, CIUPAIOYNCH,
30KpeMa, 1 Ha MaTeMaTUYHI JaHi.

Cmasnenns: OmWamIMBICTD 1 TTOMIPKOBAHICTD, PiBHE CTaBJICHHS
10 1HIIMX He3aJeKHO BiJ CTATKIB, COLIAJBbHOTO MOXOIKEHHS,
BIAMOBIAANBHICTD 32 CHUIBHY CHPaBy, HAJAIITOBAHICTb HAa
JoriyHe OOTpyHTYBaHHS MO3ULIi 0e3 mepeayacHoro nepexony Ao
BHCHOBKIB, IOBara [0 IpaB JIOAWHHU, aKTHBHA TO3MLIS IOAO
OOpOTHOU 13 AUCKPUMIHALIIEFO.

Haesuansui pecypcu: 3anadi COLIATbHOTO 3MICTY.

Obi3HaHiCTh Ta | YMinua: 3aiicHIOBaTH HEOOXITHI PO3PAXYHKHU AJIST BCTAHOBJICHHS
caMOBUpaKeHHsT y cdepi | mpomopuiii, BIITBOPEHHS NEPCHEKTHBH, CTBOPEHHS 00’ €MHO-
KyJIbTYpH MPOCTOPOBUX KOMITO3HUIIIH, YHAOUHIOBATH MAaTeMaTU4YHI MOJENI,
300paxaru ¢irypu, rpadiku, pUCyHKH, CXEMH, TiarpamH.

Cmaenennsa: yCBIIOMJIGHHS B3a€MO3B’SI3Ky MAaTEMAaTHKH Ta
KyJbTYPH Ha MPHUKJIAJaX 3 apXiTeKTypH, JKUBOIHCY, MY3HKH Ta
iH.;

2

PO3YMIHHS ~ B@KJIMBOCTI  BHECKY  MAaTE€MaTHKIB Y
3arajbHOCBITOBY KYJBTYPY.

Haeuanvui pecypcu: mareMaTH4yHI MOAENl B PI3HHX BHAAX
MUCTELITBA.

Ekosoriuna rpaMOTHICTD 1| YVMinHA: aHami3yBaTH 1 KPUTUYHO OLIHIOBATH COLUAIBHO-
340pPOBE KUTTSI. €KOHOMIYHI MOJil B Jep)kaBl Ha OCHOBI CTaTHCTHYHUX HaHWX,
BPaxXOBYBAaTH MPABOBI, €THYHI, €KOJIOTIYHI 1 COLiaJibHI HACIIAKU
pilieHb; PO3Mi3HABATH, SIK IHTEpPIIpeTaLil pe3yIbTaTiB BUPILICHHS
npobseM MOKYTh OyTH BUKOPHCTaHI JUIsl MaHIITyJIFOBaHHSI.
Cmaenennsa: yCBIIOMJIGHHS B3a€MO3B’SI3Ky MAaTEMAaTHKH Ta
€KOJIOTi] Ha OCHOBI CTATHCTUYHHX JAHUX; OLIA/HE Ta OepekiuBe
BIIHOIIEHHSI 1O MNPHUPOIHUX PECYpCiB, YHCTOTH JIOBKULIS Ta
OOTPUMAaHHS CaHITAPHUX HOPM MOOYTY;, PO3TISA MOPIBHIBHOI
XapaKTePUCTUKU INOAO BUOOPY 3IOPOBOrO CIOCOOY IKHTTS,
BJIACHA JYMKa Ta MO3ULISI O 3JIOBXKHBAHb AJKOTOJIO, HIKOTHHY
TOLIO.

Haeuanvni pecypcu: HaBUajbHI TNPOEKTH, 3a7adi COLIAJIBHO-
€KOHOMIYHOTO, €KOJIOTTYHOTO 3MICTY; 3an1adl, SsKl CHPHUSIOTh
YCBIIOMIIEHHIO LIHHOCTI 3JOPOBOTO CHOCOOY YKUTTSI.

Hackpi3Hi Jinii Ta ix peajizauisi. Y HaBUaJbHIA MporpamMi BUOKPEMIIIOIOTBCS TakKi HACKPI3HI
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YOTHPM JiHII KIIOYOBUX KommereHTHocTed: '"ExoJioriuna Oe3mexka Ta cTajguii po3BHUTOK',
"I'pomaasiHcbka BianmosizaabHicTs', "3mx0poB'sn i Oe3nmexa", "llixnpuemausicTs Ta (PpiHaHcoBa
rpaMoOTHICTB'", 5IKI CIIpsIMOBaHiI Ha (POPMYyBaHHS B YUHIB 3JaTHOCTI 3aCTOCOBYBATH 3HAHHS W yMIHHSA Y
peabHUX JKUTTEBUX CUTYALIISIX.

Hackpisni niHii € 3acoboM iHTerpamii KJIFOUOBUX 1 3arajbHONPEIMETHUX KOMITETEHTHOCTEH,
HABYAJbHUX TIPEAMETIB Ta NPEAMETHUX LHUKIIB, iX HEOOXigZHO BpaxoByBaTH npu (HOPMyBaHHI
IIKUTBHOTO CEPEAOBHINA KUTTEISUIBHOCTI.

Hackpizni JiHIl € COLiadbHO 3HAYMMHUMH HAANPEOMETHHMH TEMaMH, SIKi JOIOMAararTh
(OpMyBaHHIO B YYHIB VSIBJIEHb MPO CYCHUIBCTBO B IIJIOMY, PO3BHBAIOTH 3[ATHICTH 3aCTOCOBYBATH
OTPUMaHi 3HAHHS y PI3HUX JKUTTEBUX CUTYALIISX.

HapuaHHs 32 HACKPI3HUMU JIHISIMH PEATi3y€eThCS HaCAaMIEepPe:

© yepe3 OpraHizauio BiAMOBIAHOTO HABYAJIBHOTO CEPEIOBHINA — 3MICT Ta LIl HACKPI3HUX TEM
BPaxXOBYIOThCS MpU GOPMyBaHHI TyXOBHOTO, COLIATBHOTO 1 (PI3UYHOTO CepeIOBUIA HABYAHHS,

yepe3 0a30Bl HaBYAJbHI MPEIMETH — MiJ YaC HABYAHHS, BUXOISYM 13 HACKPI3HUX TEM,
NPOBOIATBECS BIAMOBIIHI TPAKTOBKH, NMPUKIAANW 1 METOAM HABYAHHSA, PEATi3YIOTbCS HAANPEIMETHI,
MDKKJIACOBI Ta 3araJIbHOIIKIIBHI MPOEKTU. POJIb HAaBYABbHHUX MPEAMETIB NMPH HABYAHHI HACKPI3HUX TEM
— pi3Ha 1 3aJIEXKUTH BiA LJIEH 1 3MICTy HaBYAJbHOTO MPEAMETa Ta BiJ TOTO, HACKUIBKHU TICHO MOB’ sI3aHUN
13 KOHKPETHOIO HACKPI3HOK TEMOIO TOW UM 1HIIUH MPEIMETHHHA LUK,

- uepes MpeaMeTH 3a BUOOpoM,

© depe3 CrelialibHI KypcH 3a BHOOPOM,;

© yepes3 Mo3aKJIacHy HaBdaJbHY poOOTYy.

Hackpi3zHi Jinii:

1. HackpisHa miHis «Ekonociuna 6e3neka ma cmaiuil po3eumox» HalijaeHa Ha GopMyBaHHS
B V4YHIB COIIAJIbHOT AKTUBHOCTI, BIAMOBIAAJBLHOCTI Ta €KOJIOTIYHOI CBIAOMOCTI, TOTOBHOCTI Oparw
y4acThb y BUPILICHHI MUTaHb 30€PEKEHHsI JOBKULISA 1 PO3BUTKY CYCITLIIBCTBA, YCBIIOMIIEHHS BAJKIIMBOCTI
CTAJIOrO PO3BUTKY JJisi MAaHOYTHIX MOKOJIiHb.

IIpobnemaTrka HackpizHoi miHli “ExonoriuyHa Oe3meka Ta crajmii pO3BUTOK  peai3yeTbCs B
KypCl MaTeMaTHKH, HacaMIepen, Yepe3 3aBIaHHs 3 PEalbHUMH JaHUMH PO BUKOPUCTAHHS MPUPOIHUX
pecypciB, ix 30epeeHHs Ta TPUMHOXKEHHS. AHANI3 [UX JAaHUX CIPHUSE PO3BUTKY OEpeKIUBOTO
CTaBJIEHHsI 10 HABKOJIMIIHBOTO CEPEIOBHINA, €KOJOrii, (OPMYyBaHHIO KPUTHYHOTO MHCICHHS, BMIHHS
BUpILIYBATH MPOOJIEMHU, KPUTHYHO OLIHIOBATH MEPCHEKTHBH PO3BUTKY HABKOJHIIHBOTO CEPENOBHUINA 1
TrOnUHU. MOKIIMBI YPOKH Ha BinkpuToMy moBiTpi. IIpm po3risiai miei siHli BaXJInBe Miclie 3aiiMarOTh
BIZICOTKOBI 0OuMCIeHHs, (yHKIIi, eeMeHTH Teopii HMOBIPHOCTEH Ta CTATUCTHKMU.

2. Peanizawist Hackpi3HOI JiHii «I pomaosancovka 6ionosioaivnicme» cupusiTumMe GpopMyBaHHIO
BIAMOBIAAIBHOTO YJIEHA IPOMAH 1 CyCIUIBCTBA, IO PO3YMi€ MPUHIMIY 1 MEXaHI3MHU (YHKIIOHYBaHHS
cycnisbecTBa. Ll Hackpi3Ha JIHISL OCBOIOETBCS B OCHOBHOMY 4Yepe3 KOJIEKTUBHY [isIbHICTD
(mocnimHubki podoTH, poOOTH B Tpymi, MPOSKTH TOLIO), SKA TMOEAHYE MATEMATHKy 3 IHIIUMH
HAaBYAJbHUMH MpPEIMETaMH 1 PO3BUBAE B Y4YHIB TOTOBHICTH A0 CIIBIpALl, TOJEPAHTHICTb LIOIO
PI3HOMAHITHHX CITOCOOIB IiSUTBHOCTI 1 TyMOK.

HapuaHHsT MaTeMaTHUKH MaE€ BUKJIUKATH B YYHIB sSKOMOra Ounblle MO3WTUBHUX €MOLH, a ii
3MICT - OyTH HalJICHUM Ha BUXOBAaHHS MOPSIHOCTI, CTAPAHHOCTI, CUCTEMATUYHOCTI, MOCIIJOBHOCTI,
nocuarodocTi 1 4yecHocti. Ilpukian BUMTENs NMOKIMKAHUHA 31rpaTH Ba)UIMBY pPOJb y (OpMyBaHHI
TOJIEPAHTHOTO CTABJICHHS J0O TOBAPWINIB, HE3AJEKHO B PIBHS HABYAIBHUX HOCATHEHb. 3 MLi€l XK
HACKPI3HOKO JIIHIEIO TIOB'S3aHI, HAMPUKIAL, MPOLEHTHI OOYUCICHHS, €JEMEHTH CTATUCTHKH, IO
JO3BOJISIFOTh YYHSIM 3PO3YMITH 3HAYEHHS KUIbKICHMX TMOKA3HUKIB MPHU XapaKTEPUCTHL CYCIUIbCTBA 1
HOro pO3BUTKY.
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3. 3aBmaHHAM HACKpI3HOI JiHII «300poe's i Oe3nexka» € CTAHOBICHHA YYHS SIK €MOLIHHO
CTIKOTO WJIeHA CYCIIJIBCTBA, 3QTHOTO BECTH 3AOPOBHUI crocid >kuTTs 1 GopMyBaTH HABKOJO cebe
Oe3redHe KUTTEBE CEPENOBUIIIE.

Hackpizna niHis “3g0pos's 1 6e3neka” B Kypcl MaTeMaTHKH Peali3yeThCsl Yepe3 3aBAaHHS 3
pearbHUMU JaHUMH Tpo Oe3TmeKy 1 OXOPOHY 30POB'sl (TEKCTOBI 3aBIAHHS, MOB’ sI3aHI 3 CEPENOBUIIEM
JIOPOKHBOTO PYXy, PYXOM MIIIOXOMAIB 1 TPAHCIOPTHHUX 3acO0iB, BIACOTKOBUMHU OOYUCICHHSMHU 1
rpadikamu, o CTOCYIOTHCS YNHHUKIB pyu3nKy). Ocobnmso Bakmusmuil aHam3 npuaud 1T, nos’s3annx
13 MepeBUIIEHHSIM [BUAKOCTI. BapTo 3BepHYTH yBary Ha npoGyiemu, OB’ si3aHi 13 PUSHKAMH JUIS JKUTTS
1 370pOB’ TpH BHUBYEHHI OCHOB TeOpii HMOBIPHOCTEH Ta MAaTEeMaTU4HOI CTATHCTUKU. BupimmeHHS
npobnem, 3HAMAEHHX 3 «ara-e(peKTOM'», PO3IIAA KPACHBHX MATEMATHUHHX KOHCTPYKLIH, MOIIYK
ONTUMAJIbHUX METOAIB PO3B’sI3YBaHHS 3a/1a4 TOINO, 3[aTHI BUKJIMKATH B YYHIB MO3UTUBHOTO BIAYYTTS
yCIIXY.

4. Hackpizna ninis «Ilionpuemiugicms ma ginancosa pamomuicmsy HaIJICHa HA PO3BUTOK
JTOEPCbKHUX 1HIMIATHB, 3MATHICTH YCIIIIHO iSITH B TEXHOJOTIYHOMY MIBUAKO3MIHHOMY CEpPEIOBHIII,
3a0e3MedeHHs] Kpamoro po3yMiHHS YYHSMH MPAKTUYHHUX aCIEKTiB (PIHAHCOBHMX NMHTaHb (3A1HCHEHHS
32011/ )KeHb, IHBECTYBAHHS, 3aNI03UYECHHS, CTPAXyBaHHs, KPEAUTYBAHHS TOLIO).

Ils Hackpi3Ha JiHIA TOB'SI3aHA 3 PO3BSI3YBAHHSAM NPAKTUYHHUX 3370a4 INOAO IUIAHYBAaHHS
rOCMONAPCHKOl AISUTBHOCTI Ta pPeaibHOI OINHKM BJIACHUX MOJKIIUBOCTEH, CKJIAJaHHS CIMEHHOTro
Orokery, (OpMyBaHHS €KOHOMHOTO CTaBJICHHS IO MPUPOIHUX pecypciB. BoHa peanizyerbes min dac
BUBYEHHS BIZICOTKOBHX OOYUCIICHb, PIBHSHD Ta (PYHKIIIH.

3 MeTor MABUINEHHS €(PEKTUBHOCTI HABYAHHS, HEOOXITHOK YMOBOK € 3allydeHHs 0
HAaBYAJbHO-BUXOBHOTO TPOLIECY KOMIIETEHTHICHOTO, AISJIBHICHOTO Ta OCOOHCTICHO-OPIEHTOBAHOTO
MIIXOMIB, sIKI mependavaroTh CHCTEMATHYHE BKJIIOYEHHS YYHIB A0 PI3HUX BUAIB aKTUBHOI HABYAJIbHO-
Mi3HABAJIBbHOI [MISUIBHOCTI Ta (OPMYBAHHS YMiHb KOPHUCHHX Y pPEANbHUX JKUTTEBUX CHUTYaLisX.
JlouinbHO, Nie 11e MOJKJIMBO, HE JIMIIE MOKAa3yBaTH BUHUKHEHHS MATEeMAaTUYHOTO (PakTy 13 MPaKTHYHOI
cutyamii, a W UIOCTpyBaTH HOro 3acTOCYBaHHS Ha mpakTull. DPOPMyBaHHIO MaTEMAaTUYHOI Ta
KJIFOUOBUX KOMIIETEHTHOCTEH CHpHUSE€ BCTAHOBJCHHS Ta peaji3alis y HaBYaHHI MAaTeMaTHKH
MDKIIPEIMETHUX 1 BHYTPIIIHbONPEAMETHUX 3BS3KIB, a came: 3MiCTOBO-iHPOpMamiiHUX, OnepauiiiHo-
MisMBHICHUX i OpraHi3aliiiHo-MeTOIMUHHUX. [X BUKOPUCTaHHS MOCUIIOE TMi3HABAJILHUI iHTEpeC YUHiB 10
HAaBYAHHS 1 MIABUINYE X PIBEHb 3arajbHOI KYJIBTYpPH, CTBOPIOE YMOBH JUIsI CHCTEMATH3allli HABYaJIbHOTO
MaTepiaiay 1 ¢popMyBaHHS HAyKOBOTO CBITOTJsiAy. YuHI HaOyBarOThb AOCBIMY 3aCTOCYBAaHHS 3HaHb Ha
MPAKTHUILIL.

BaxxnuBy ponb y HaBYaHHI MaTeMaTHUKU BIIrpae CUCTEMATUYHE BUKOPHCTAHHS 1CTOPUYHOTO
Mmarepiany, sSKHH TIABHIIYE IHTEPEC OO BUBYEHHS MATEMAaTHUKH, CTHUMYJIOE MOTAr O HAyKOBOI
TBOPYOCTI, MPOOYI)KYe KPUTHUYHE CTABJIEHHS 1O (DaKTiB, A€ YUHSIM YSBICHHS NMPO MATEMATHKY SIK
HEBI'EMHY CKJIQOBY 3arajbHONIONCHKOI KyJbTypu. Ha NOXIIIMBHUX MNpHKIaAax CiiJ MOKa3yBaTH
YUHSIM, SIK PO3BUBAJIMCS MAaTEMAaTHYHI MOHATTS 1 BIAHOLIEHHs, Teopii Ta Metoan. O3HAHOMIICHHSI YUHIB
3 iMeHaMu Ta OlorpadisiMH BHIOATHUX YYEHHUX, SIKI CTBOPIOBAJIM MAaTE€MAaTHKy, 30KpeMa BHUIATHUX
YKpPaiHCBKUX MAaTEMATHKIB, CIPUATUME HAL[IOHAIBHOMY 1 MATPIOTHYHOMY BUXOBAHHIO IIKOJISIPIB.

Pexomenaauii mogo poGoru 3 mporpamoro. OnHI€0 3 TOJOBHUX 3MICTOBUX JIHIH Kypcy
«Marematuka» B cTapiuiii mkoJi € (QpyHKUiOHaIbHA JiHIsL. TOMy AOLIIBHO PO3MOYMHATH BHBUEHHS
Kypcy 3 TeMH « DyHKIIi1, iXHI Bi1acTUBOCTI Ta rpadikn» — Horo GpyHnamenty. Y wiil TeMi 301HCHIOETBCS
MOBTOPEHHSI, CUCTEMAaTH3aLlisl MaTepialy CTOCOBHO (YHKLIN, STKUH BUBYABCS B OCHOBHIH IIKOII, HOro
noruONeHHsT 1 PO3IIMPEHHs, 30KpeMa, 3a paxXyHOK CTeneHeBHX (QyHKIIH. [0lOBHOW MeETOr
OTIPAIFOBAHHSA L€l TEMH € MIATOTOBKA YYHIB IO BUBUEHHS] HOBUX KJIACiB (PYHKIIH (TPUTOHOMETPHUYHUX,

1. L . .
mix “Ara-e()eKTOM” MA€THCS HA YBA3i CIIUIbHE BUPINICHHS 331241 3 €()EKTOM pamToBOro 370Tany, “CBPHKH
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CTETEHEBUX, MOKA3HUKOBHX, JIOrapu(MIUHUX), & TAKOK MOTHBALISI HEOOXITHOCTI PO3IIUPEHHS anapary
OOCHIKeHHsT (YHKIIH 3a JOMOMOrorw mnoxigHoi. JIEWTMOTMBOM TeMH Mae OyTH MOJIETIOBAHHS
peanpHHX MporeciB 3a fonoMororo GpyHkHii. Ockinpku podoTa 3 AiarpaMamMu, pUCYHKaMH, rpadikamu €
OJTHUM 13 IOIINUPEHNX BUIIB MPAKTUYHOI AISIIBHOCTI JIFOJUHH, TO A0 TOJOBHUX 3aBJaHb BUBYCHHS TEMHU
CJiA BIOHECTH PO3BUTOK rpadiyHOi KyJbTypu Y4UHIB. ImeTbes mepemyciM Mpo «YUTaHHS» Tpadikis,
TOOTO MPO BCTAHOBJICHHS BJIACTHBOCTEN QYHKIII 3a i1 rpadikom.

Y HacTymHHUX TeMax PO3LIMPIOIOTHCS KiIacu (PYHKIIH, SKI BHUBYAIHMCS B OCHOBHIH IIKOM. Y
temax «Tpuronomerpuuni ¢ysHkmi» 1 «lloxasHukoBa Ta JsorapudmiuHa QyHKUID» BMIHHS
OOCHIKYBaTH (PYHKINI, siki cOpMOBaHI B TEPIIH TeMi, 3aKPIMUTIOIOTBCS 1 3aCTOCOBYIOTHCS [0
MOJIEJTFOBAHHSI 3aKOHOMIPHOCTEH KOJHBAJIBHOTO PyXy, MPOLECIB 3pOCTAHHS Ta CHajaHHA. B ysBieHHI
VYHIB XapakTep (I3MYHOTO MPOLECYy Mae acOLIOBATHCh 13 BIAMOBIAHOK (QYHKINE, ii rpadikom,
BJIACTUBOCTSIMU.

Baxxnueum 3aBepmieHHsIM (YHKUIOHAJNBHOI JiHIT Kypcy «MaTemaTukay € pO3TIsii TOHSTh
NOXimHOI Ta IHTerpana, sKi € HEOOXIIHUM IHCTPYMEHTOM JOCHipKeHHs pyxy. OcHOBHI ixei
MaTeMaTUYHOTO aHaJi3y BUIIAAAIOTH JOCHTh MPOCTHUMH | HAOYHUMH, SIKIIO BHUKJIAAATH iX HA TOMY
IHTYITUBHOMY piBHI, Ha SKOMY BOHHM BHHHMKIHM ICTOPHYHO 1 SIKMH IIUJTIKOM 3aIOBOJIbHsIE TOTpedu
3arajibHOOCBITHBOI MIATOTOBKK y4HIB. He BapTo 3axOrumroBaTHCS (POPMAJBbHO - JIOTIYHOK CTPOTICTIO
JOBEJCHb Ta BIABOAUTH 0araTo 4acy CyTO TEXHIYHMM IMUTAHHSM 1 KOHCTPYKUisM. binbiie yBaru ciin
OPUIUTITH 3MICTY imefi 1 TOHATh, IX TeOMETPHUYHOMY 1 (I3MYHOMY TJIyMa4deHHIO. BuBYEHHs
{HTErpaJIbHOTO YHCJICHHS 3a3BHYall MOYMHAETHCS 3 PO3MIIAAY CYKYIHOCTI MEPBICHUX aHOi QYHKII, SIKY
TIOLUIBHO PO3YMITH SIK CYKYITHICTh (PYHKIIIH, SIKi 3aI0BOJIBHSIOTE YMOBY y' = f(x).

VY Kypcl MaTeMaTHKHU CTapINoi KON HA0YBAIOTh PO3BUTKY H 1HINI 3MICTOBI JIiHIi: OOYUCIEHHS,
BHPAa3H 1 IEPETBOPEHHS, PIBHSAHHS Ta HEPIBHOCTI.

Posrmsimarorbess  OOYMCNIEHHSI, OLIHIOBAHHS Ta TOPIBHAHHSA 3HAYeHb TPHUTOHOMETPHYHUX,
CTETIEHEBUX, TIOKA3HUKOBUX, JIOTapHU(YMIYHUX BHPa3iB.

IleBHe MicLie B Kypci 3aiiMarOTh TOTOKHI MEPETBOPEHHS TPUTOHOMETPUYHUX, CTEIIEHEBUX Ta
norapupmiyHUX  BHUpasiB. Tpuronmomerpuuni ¢yHkmii ToB’s3aHi  MDK  coboro  OaraTbma
CIIBBIHOIIEHHSIMH. [X YMOBHO MOKHA MOJIIUTH HA TpH rpynu. Ilepmia rpyna GOpMys BCTAHOBIIOE
3B’S130K MK KOOpIWHATAaMH TOYKHM KOJia — II€ TaK 3BaHI OCHOBHI CHiBBimHOIIEeHHs. Jlpyra rpyma
dbopMysT Mae CBOIM JIKEPENIOM CHUMETPIIO 1 MEePIOUYHICTh PYXYy TOYKH MO KoJiy. BOHa ckiiamaeTncs i3
dopmyn 3BeneHHs. TpeTio rpyny TOTOXKHOCTEH MOPOKYIOTH MOBOPOTH TOYKH HABKOJIO LIEHTPA KOJa.
Dopmynu ToAaBaHHS MOB A3YIOTh KOOPAUHATA TOUOK Py Pg, Poyp.

He cnig npupinsata 3aHanTo 0araTto yBard rpOMI3OKHM MEPETBOPEHHSIM TPUTOHOMETPUYHUX,
CTEMEHEeBUX 1 JIOrapupMIYHIX BUPA3iB 1 CMELiaIbHUM METOAAM PO3B’S3YBaHHS TPUTOHOMETPUYHUX,
MOKAa3HUKOBHX 1 JJOrapu(PpMIYHHUX PIBHSAHb. BOHH, SIK MPaBWIIO, HE 3HAXOIATh MPAKTHYHUX 3aCTOCYBAHb.

Y crapwifi KON PO3IMHUPIOIOTBCA KIACH pPIBHSAHb, HEPIBHOCTEH, IX CHCTEM, METOIH
po3B’si3yBaHHs, chepu 3acTOCyBaHHA. BUBUEHHS LBOTO MaTepiany IOB SI3YETbCS 3 BJIACTHBOCTSIMHU
BIAMOBIAHUX (PYHKIIIH.

Sk 1 B OCHOBHIH WIKOJI, T€OMETpisl y CTapIIii INKOJI Mae HABYATH Y4YHIB NPABUIBHOMY
CIPUHAMAHHIO HABKOJIMILTHBOTO CBITY. AJle Al IbOTO CTEPEOMETPisi Mae Oisiblie MOXIIUBOCTEH. [neTbes
PO PO3BUTOK JIOTIYHOTO MHUCIEHHS, (OPMyBaHHS MPOCTOPOBOi YSIBU, BHPOOJIEHHS HABUYOK
3aCTOCYBaHHS Te€OMETpii [0 pO3B’s3aHHA NPAKTUYHUX 3aBJaHb. PO3B’S3aHHS LWX 3aBJaHb
PO3MOYNHAETHCSA 3 pO3rIsAy TeMu «llapanenpHiCTh NPSIMUX 1 TUIOLIHMH Y IPOCTOPL». Y HIN 3aKIIaNaeThCs
(dyHIAaMEHT MaJisi BHBYEHHs CTepeoMeTpli — reomerpii mpoctopy. OcobnmuBy yBary HeOOXiTHO
NPUIUTATH peatizamii MPUKIaJHOI CIIPSIMOBAHOCTI TeMH. | OJIOBHUM BHECKOM Y PO3B’sI3aHHS 3a3HAYEHOT
npobnemu € GOPMYyBaHHS YITKUX YSIBJIEHb IPO B3a€MOBIIHOIIEHHS T€OMETPUYHHUX OO0’ €KTIB (TpsSMUX,
IUIOIIMH) 1 BIJHOIIEHb MiXK HUMH 3 OO0 €KTaMH HAaBKOJIMIIHBOTO CBITY. BakjamBe wmicie B Temi
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HeOOXI/THO BIABECTH HABYAHHIO YYHIB 300pPaKEHHIO MPOCTOPOBUX (Iryp HA IUIOIIHHI 1 3aCTOCYBAHHIO
X 300pa’keHb NP PO3B’A3YBaHHI 3a1ad.

B npoueci BuBueHHs TeMu «lleprieHANKYIAPHICTD NPSIMUX 1 TUIOIIUH Y TIPOCTOP1» 3aKJIATAETHCS
byHOaMeHT [UIsI BHUMIPIOBaHb Yy cTepeoMeTpii. 3HayHOi yBarm BHMarae (QOpPMyBaHHS TaKUX
(yHIAMEHTAIbHUX MOHSTh, K 3arajbHE MOHATTS BIACTaHI, MOHATTS KyTa sIK MipU PO3MILIEHHS MPSIMUX
1 IUIOIIMH Ta [BOTPAHHOTO KyTa sIK TeoMerpudHoi ¢irypu. I3 BBemeHHsIM BiIHOIIEHHS
NEePIEHANKYISIPHOCTI NMPSAMUX 1 TUIOIIUH, MEPIEHANKYISPHOCT] TUIOLIMH, a TAKOXK BIICTaHEH 1 KyTiB
MOJIEJTFOI0Y1 MOJKIIMBOCTI KypCy CTepeoMeTpli 3Ha4HO 3pocTaroTh. Posrmsan temm «KoopawmHat i
BEKTOPW» JO3BOJHUTH MOBTOPUTH HaBUAJIBHUN MaTepial i3 CTepeoMeTpli 1 3aCTOCYBAaTH HOBUH MIAX1J 1O
BUBYECHHs MPSMHUX 1 IJIOMMH y mpoctopl. OkpemMuM 3aBmaHHSAM BuUBYeHHs Temu «Koopamaat i
BEKTOPWY» € y3arajbHEHHS BEKTOPHOTO 1 KOOPAMHATHOIO METOAIB  BUITAJKY MPOCTOPY.

Y temax «MHororpaHHukny, «Tima oOepTaHHs) PO3TISAAIOTHCS OCHOBHI BUAM M€OMETPUYHHX
TN Ta ixHl BAacTUBOCTL. [Ipy BHBUEHHI LMX TEM BaXUIMBUM € MIAXiA, 0 nepeadadae GopMmyBaHHS
HABUYOK KOHCTPYIOBaHHS 1 Kiacudikauii Tin Ta ix moBepxoHb. Takuil miaxin BUMarae BUKOPHUCTAHHS
KOHCTPYKTUBHUX O3HaueHb. KOHCTPYKTHMBHI O3HAU€HHsS JO3BOJIIIOTH BCTAHOBUTH CIIUIBHICTH MIXK
npu3MaMu 1 IWTHAPAMH, MipaMifiaMu Ta KOHycamu. Y mpolieci BuBueHHs Temu «O0’emu Ta 1uiomii
MOBEPXOHb M€OMETPUYHUX TUD» MarOTh OYTH PO3TJISTHYTI pi3HI METOAM OOUYMCIEHHS 00'eMiB 1 IUIOL]
noBepxoHb. OcoONMMBY yBary HeoOXiTHO MPUALUTATH METOAY PO3OUTTS, SIKUN Ma€ BEJIHMKE MPAKTUYHE
3HaueHHs. BukopucTranHs aHanorii MK BUMIPIOBAHHSIMH ILJIONI TUIOCKHX ¢iryp 1 o0'eMiB cnpusTuMe
3aCBOEHHIO MaTepiaiy yuHsAMU. [Ipu BUBUEHHI IJIOL] MOBEPXOHb TUI AOLUIBHO MIMPOKO KOPHCTYBATHCS
NPUPOIHOIO Ta BAXKJIMBOKO 3 MPAKTUYHOI TOUKHU 30PY 1A€EI0 PO3TOPTKHL.

[Iporpama mnepenbavae peanmizamilo AISUTBHICHOTO TIOXOAy OO HABYAHHS MAaTEMATUKU $IK
rOJIOBHOI YMOBH 3a0€3Me4eHHs epeKTHBHOCTI MAaTEMATUYHOI OCBITH.

HaBuanpHuii mpomec y crapmiii mkosi noTtpedye 1 poOUTh MOXKIMBHUM BUKOPHUCTAHHS
cnenudpiuHux (GopM Ta METOAIB HaBYaHHsS. MOJKIHUBICTH iX BUKOPUCTAHHS 3YMOBJICHa BIKOBUMH
OCOOJIMBOCTSIMH CTapIIOKJIACHUKIB, HAOYTUMH B OCHOBHIN INKOJI HaBHYKAMH CaMOCTIHHOI poboTH,
piBHEM pO3BHUHEHHS 3arajbHOHABUAJIBHMX 1 Mi3HABAJIBHMX BHUAIB AlsIbHOCTI. OCHOBHOKO (HOPMOIO
NPOBEICHHS 3aHATh 3ATUINAETHCA CHCTEMa YPOKIB: BUBYEHHS HOBOrO Marepiany, (OpMyBaHHS BMiHb
pO3B’s3yBaTH 3a/1adi, y3arajlbHEeHHsI Ta CUCTEMaTH3allli 3HaHb, KOHTPOJIO 1 Kopekuii 3HaHb. [Topsn i3
IIUM BHUKOPHUCTOBYETBHCS MIKUIbHA JIEKIs, CEMIHAPCbKI Ta TPAKTUYHI 3aHATTS, IHTETPOBaHI yPOKHU
MaTeMaTUKH 3 TPO(PIIBHIM MTPEIMETOM TOILO).

Peanizaniss piBHeBOi mudepeHmiamii Ha MPAKTHYHUX 3AHSATTAX € OJHIEI0 3 TOJIOBHUX YMOB
epexTrBHOCTI HaBuaHHs. OCOOMMBICTIO MPAKTHYHUX 3aHATh Mae OyTH TOCTIfHE 3aJydeHHs! YYHIB 10
caMocCTiiHOT poboTH. JIOUNBbHO CHUTBHO OOTOBOPUTH 1A€I0 Ta AITOPUTM PO3B’SI3yBAHHS MEBHOTO KJIACY
3anmad. ITicns poro KOXKHUHA y4eHb MOXKE BUKOHYBATH 3aIPONIOHOBAHY CUCTEMY BIIPAB, CIIUIKYIOUHUCH 13
BUYHUTEJIEM.

Baxnmee wmicue B opradialii HaBYaHHA MAaTE€MaTHKH MAa€ TIOCICTH BAOCKOHAJNCHHS, VY
MOPIBHSIHHI 3 OCHOBHOKO IIKOJIOKD, CUCTEMH CaMOCTIHHOI poOoTH y4HiB. POPMYBaHHIO BiIOBIIHUX
MOTHBIB IO CAaMOCTIHHOI pOoOOTH CHPHSIE 3aCTOCYBAHHS 3aBJlaHb HA PUCYHKAX, KOHTPOJbHHUX 3AMTUTaHb,
30KpeMa MPUKJIAJHOTO XapakTepy, AOMAIIHIX POOIT 3 MOCTIIKEHHS KOHKPETHHX KJaciB (DyHKIIH,
r€OMETPUYHUX KOHCTPYKLIH.

BaxxnuBumM 3ac000M HaBYaHHS MOKYTh CTaTH KOHTPOJIbHI 3alTUTaHHSA 1 TECTOBI 3aBIAaHHS, SIKI
CTIPSIMOBAHI HE Ha BIATBOPEHHs O3HaueHb, (akTiB, Gopmys, a Ha 3°sICYBaHHS €JIEMEHTIB Ta CTPYKTypHU
O3HAYEeHb MAaTEeMATHYHUX OO €KTIB, IX MICLS B CHCTEMI IHINMX TOHSTH, OMepaliil, sKi MOXHA
BUKOHYBaTH 3 00’€KTOM, #oro ocoOmuBocted Ta BiacTuBocTeil. IlomiOHI KOHTPOJBHI 3amUTaHHS
CTHMYJIIOIOTh NPOAYKTHBHE MUCIICHHS YYHIB, CIPHUAIOTH HE(POPMAIBHOMY 3aCBOEHHIO TEOPETHYHOTO
Matepianay, (GopMyrOTh HAaBUYKM TOPIBHSHHS, Kiacudikamii, y3araJbHEHHsS, 3aCTOCYBaHHS
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MaTEMATHYHUX MOHSTH 1 00’ €KTIB.

OG0B’ SI3KOBUM €JIEMEHTOM TEXHOJIOTi HaBYaHHsA Mae OyTH MOCTIHA A1arHOCTHUKA HABYAJIbHUX
NOCSTHEHDb y4YHIB. BUBYEHHS KOKHOI TEMH CJIi[l TOYMHATH 3 BUKOHAHHS TIArHOCTUYHOI pOoOOTH, IO A€
3MOT'y BCTAHOBHTH PIBEHb BOJIOIHHS MaTepiajioM IMONEPenHbOi TeMHU. 3a pe3yabTaTaMH A1arHOCTUYHOI
poOOTH BHSBISIOTHCS MPOTAJIMHU y MIATOTOBLI Y4HS, HOTO JOCSTHEHHS, IO AONOMArae CrpsMyBaTH
3YCHJIISI HOTO Ta BUKJIaaua Ha MOJIMIIEHHS CTaHy CIpaB.

3HayHe MICIle Yy TEXHOJIOTrli HABYaHHS MAae€ IMOCIOATH TEMATHYHHHA KOHTPOJIb HAaBUAJIbHUX
NOCSITHEHD sIK 3aci0 yIpaBIliHHS HAaBUAJIBHUM MpouecoM. J{o KOXKHOi TeMU CHCTEMa KOHTPOJIIO MOKE
CKJIAZaTUCS 3 TEMATHYHOI KOHTPOJIbHOI pOOOTH, 10, SIK MPABUIIO, BKJIIOYAE 1Bl YACTUHH — TEOPETHUHY
1 TECTOBY.

OG0B’ SI3KOBMM €1EMEHTOM HaBYaHHs MalOTh CTaTH iHAMBiAyaJbHi 3aBIaHHs 3 TEMHU. IX BapTo
MPOTMOHYBATH HA 3aBEPIIATBHOMY €Tari BUBYEHHS TEMH Ui CAMOCTIHHOTO OMPALFOBAHHS TICIS BCiX
KOHTPOJIFOIOYHX 3aX0/1iB. MeTa 3aBJaHb — OXONUTH MaTepial TeMHU B LIJIOMY, IPUBEPHYTH yBary a0
TOJIOBHOTO, JaTH AOJATKOBI NPHUKJIATN 1 MOSICHEHHS OKPEMHX CKJIAJHUX MOMEHTIB, MIAKPECIUTH
0CcOONMMBOCTI W TOHKOLI, NMEPEKOHATH YYHIB Y MOJJIMBOCTI PO3B’si3aHHS 3a7ad OCHOBHUX THIIIB.
[HnuBigyanbHI 3aBHAaHHS TMEPEBIPSIOTHCS, OLIHIOIOTHCS BUMTENIEM Ta 3aXHINAIOThCS y4HeM. Bapto
IUTAHYBAaTH BUKOHAHHS HAMBINIYaJbHUX 3aBAaHb, sIKi mependajvaroTh O3HAHOMIICHHS SIK 3 PO3BUTKOM
MaTeMaTUKH B ICTOPUYHOMY acrekTi (Hampukman, 3 TeMu «CKUIbKM ICHYe TeoMeTpiii?»), Tak i
3mictoBHUX («IlepcniekTuBay, «MaTemMaTuka i COLIOJIOTIS).

OnHuM 3 edekTHBHUX 3ac00iB YAOCKOHAJEHHS HAaBYaHHS, OCOONMBO Yy CTapuUIiil IUKOM, €
MOJyJIbHE MPOEKTYBAHHS HABUAJIBHOTO MPOLECY, sIKE rmependayae, Mo OJUHULICI0 BUMIPY HABYAJIBHOTO
MPOLIECY € HE YPOK, a MeBHA CYKYIHICTh YPOKIB, sIKa OXOIUIIOE JIOTIYHO TOB’ SI3aHUH OJIOK HaBYAJIbHUX
ITUTaHb TEMH.

IIporpama mnepenbauvae HacamIepel OBOJIOJIHHS 3arajbHOK MAaTEMAaTHYHOK KYJIBTYPOIO,
BUPOOJICHHSI ~MaTeMaTHYHOTO CTHJIIO MHCJEHHS, TOOTO BMIHHA KiacuikyBatu 00 €KTH,
BCTAHOBJIFOBATH 3aKOHOMIPHOCTI, BUSIBJISITH 3B’ I3KH MK PI3HUMHU SIBUILAMH, TPUAMATH PILIEHHS TOLIO.

Crpykrypa HaBuyagabHoi nporpamu. IIporpamy nomano y ¢opmi Tabmuri, oo MICTHTH IBI
KOJIOHKH. O4YIKYBaHI Pe3yJIbTaTH HABYAJIbHO-TI3HABAIBHOI MISJIBHOCTI YVYHIB Ta 3MICT HAaBYAJBHOTO
matepianay. OuikyBaHI pe3yJbTaTH HABYAIBHO-MI3HABANLHOI MISUIBHOCTI VYHIB OpPIEHTYIOTh Ha
pe3yJabTaTH HaBYAaHHS, siKi € 00’€KTOM KOHTPOJIIO ¥ OWIHIOBaHHS. Y 3MICTI BKAa3aHO HaBYAJIbHUI
Marepiai, sSIKUH Miasirae BUBYEHHIO 3 METOIO TOCSTHEHHs! BIATIOBITHUX PE3YJIbTATIB.

3MICT HaBYAHHS MAaTEMAaTHKH CTPYKTYPOBAHO 3a T€MAaMH BIATOBIAHHX HAaBYAJIBHUX KYpCIB i3
3a3HAUEHHSIM TIOCJIOBHOCTI T€M Ta KIJIBKOCTI T'OJUH HAa iX BHUBYEHHs. Takui pO3MOALT 3MICTY 1
HABYAJBHOTO 4Yacy € OPIEHTOBHMM. YUHTENSIM 1 aBTOpaM MiAPYYHHUKIB HATAETHCS MPAaBO KOPUTYBATH
MOCJJOBHICTh BUBYEHHSI TEM Ta 3MIHIOBATH PO3MOMAUT TOAMH HA iX BUBYEHHS 3aJI€XKHO B MPUHHSATOL
METOIMYHOI KOHLEMIi Ta KOHKPETHUX HaBYAJIBHHUX cUTyaliil. Ha mo4yaTtky KOJKHOTO Kiacy BKa3aHO
3HaYHY KUIBKICTh PE3EPBHUX TOAMH, $IKI BUWTENb, HAa BJIACHUH pPO3CYI MOXKE BHTpPavaTH Ha
CHCTEMATH3AaIllI0 Ta MOBTOPEHHS MaTepialy Ha MOYaTKy Ta B KiHILI POKY, 30LIBIIEHHS KUIbKOCTI TOAUH
Ha KOKHY 13 BKa3aHUX TE€M, 30KpeMa JJisi BHECEHHS 3MIH JJO OPIEHTOBHOTO KaJIEHNAPHO-TEMATHYHOTO
IUIaHy. 3a YMOBHU BHIUICHHS FOJUH BapiaTHBHOI CKJIAJOBOI HA BUBYEHHSI MATEMATHKH TOJATKOBHUI Yac
MIOTIOBHIOE TOJTMHU PE3EPBY.

[Iporpama MICTUTh MEpENIK OUYIKYBAaHUX pPE3YyJbTATIB PIBHSA MIATOTOBKH Y4YHIB 32 KOXHOIO
TeMOI0. BiH ciIyrye OCHOBOIO ISl TUTAHYBAHHS CUCTEMH TEMAaTUYHOTO KOHTPOJIO, AJISI IIarHOCTUYHOTO
KOHCTPYKTUBHOTO 3aJaHHs LUIeH BHUBYEHHS TEMH VY BHUIJLIAI CHCTEMH 3aBIOaHb, MOJKJIHMBICTb
PO3B’sI3aHHS SIKUX HAa€ BUBYCHHS TEMU.

[Iporpama Hagae BUMTENIO MIMPOKI MOMKIMBOCTI IUIsI BUKOPHCTaHHS Pi3HUX 3aco0iB, (opm,
METOIB HaBYaHHs, BUOOPY METOIUYHUX NUISAXIB 1 MPUAOMIB BUKJIQAEHHS KOHKPETHOTO MaTepiaiy.
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HaBuanpHi Temu, BHM3HA4YeHI MPOrPaMOI0, MOXKYTb BHBYATHCS YYHSMH Ha PI3HUX PIBHAX
3aCBOEHHSI TEOPETUYHOro marepiany 1 (OpMyBaHHA BMIHb. 3a YMOBH HENOCTAaTHBOTO pIBHS
MaTeMaTUYHOI MMIATOTOBKH YUHIB KJIACY A€sSKI TEMH Ha YPOKax MOXYTb pO3IsiAaTucs 0e3 NOBENeHb, Ha
MPOCTUX 1 MOCTYIMHUX TMPHKJIAAaX 1 HE BUHOCUTHCS y MOBHOMY OOCSI31 IJIsi TEMAaTUYHOTO KOHTPOJIIO.
3auikaBieHi y4HI MOXKYTb AETAJIbHIIIE OTAHOBYBATH TaKi TEMH CAMOCTIHHO 3a MAPYYHUKOM, Ha Kypcax
3a BHOOPOM 4YH TiJT Yac 1HAUBIAYaJIbHOTO HABYAHHS B NIO3aypOUYHUIT Hac.

Oco0,1MBOCTI OL[IHIOBAHHSA TA BeJAEHHS *KypHaJy. Y KiHII KOKHOI TeMH 3 aiareOpu 1 movyaTkiB
aHaI3y Ta 3 TeOMeTpii BUUTEIh MPOBOAWTH TEMATHUYHE OIIHIOBAHHS. llpw BUCTaBJIEHHI TeMaTHUYHOI
OIIIHKK BPAaXOBYIOThCS BCI BHUIW HABYAJIBHOI MAISUTBHOCTI, MO MIAJSITANA OLIHIOBAHHIO MPOTITrOM
BUBYECHHS TEMH.

CemecTpoBe OLIHIOBAHHS 3[1HCHIOETHCS Ha MACTABl TEMATUYHOTO OKPEMO 3 ainredpH 1 movaTKiB
aHami3y i okpemMo 3 reomerpli. TUNOBHMMU HaBYaJbHHMH IUIAHAMU 3arajbHOOCBITHIX HaBYaJbHUX
saxnanis I crymeniro nepenbadene omintoBanHA yuHiB 10-11-x kmaciB 3 maremaruku. CemecTpoBa
OLIHKA 3 MAaTeMaTHKH BUBOIUTBCS SK CepenHe apupMETHYHE CEMECTPOBHUX OLIHOK 3 [IBOX
MaTeMaTUYHUX KypciB (anreOpu 1 MoYaTkKiB aHAN3y Ta TeoMeTpii) Ta 3AIHCHIOETBCS OKPYIJIIEHHS A0
uinoro uncna. (Hanpuknan, yaeHb/y4eHHUIsT MaE CEMEeCTPOBI OMIHKH 8 3 anredpu 1 MOYaTKiB aHATIZY 1 9
3 reometpii. Toxmi cepenHe 3HaueHHs craHOBUTUME (8+9):2=85~9. OTxke, ceMmecTpoBa OLIHKA 3
maremaTuku — 9). CemecTpoBa OLIHKA 3 MATEMATHKH BUCTABJISIETHCS O€3 AaTH 10 KJIACHOTO JKypHAITy Ha
CTOpIHKY 3 ajreOpu 1 MOuaTKiB aHaji3y B CTOBMUMK 3 HammucoMm «l cemectp. Maremartukay, «ll
cemectp. MaTemaTtnka» Ta Ha CTOPIHKY 3BemeHOro obOjyiky. CemecTpoBa OLIHKA MOXKE MAISATaTH
KOPUTYBaHHIO BIANOBINHO 10 «IHCTpyKuii 3 BeOEeHHs KJIACHOTO >KypHanmy y4HiB 5-11(12)-x kmaciB
3arajJbHOOCBITHIX HABYAJbHUX 3aKJIafiB», 3aTBEPIKEHOI Haka3oM MiHICTepCTBA OCBITH 1 HAyKH
Ykpainu Big 03 uepsas 2008 poky Ne 496. KopurosaHa ceMecTpoBa OLIIHKA 3 MATEMATHKH BUBOIUTHCS
AK cepenHe apuMeTHIHE CKOPUTOBAHUX CEMECTPOBHX OLIIHOK 3 IBOX MaTeMaTHYHUX KypciB (anredpu i
MOYATKIB aHAJ3y Ta TeOMETpli) Ta 3IIHCHIOETHCS OKPYIJIEHHS OO0 MIJIOTO YHUCIa 3a HABEACHHM
npUKIanoM. BUCTaBsieThCs KOPUTOBaHA CEMECTPOBA OLIIHKA 3 MAaTEMAaTUKU Ha CTOPIHKY 3 airedpu i
MOYATKIB aHAI3Y.

PiyHe omiHIOBaHHS 3AIWCHIOETBCA Ha OCHOBI CEMECTPOBUX a0O CKOPHUTOBAHUX CEMECTPOBHUX
OILIHOK 3 MaTeMaTHKH. Pi4Ha OILIHKa 3 MAaTEeMaTUKH BUCTABISIETHCSA HAa CTOPIHKY 3 anreOpH 1 MOYaTKiB
aHaJi3y B CTOBITYMK 3 HanmucoM «PiunHa. Matematuka». Ha cropiHky 3BeneHOro oOJiKy HaBYaJbHUX
IOCSATHEHb YYHIB piuHa OLIHKA 3 MATEMAaTHKHU BHCTABIIIETHCS Y CTOBMUUK «MaTreMaTHkay.
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AJITEBPA T TIOYATKHU AHAJII3Y 10-ii knac
(54 200. I cemecmp — 16 200, 1 200 Ha musHcoens,
II cemecmp — 38 200, 2 200 na musicoens, Pezeps — 7 200un)

OuikyBaHi pe3yJbTaTH HABYAJILHO-MI3HABAJIbHOT
AiSIBHOCTI YYHIB

3MicT HABYAJILHOI0 MaTepiaxy

Tema 1. ®YHKIIII, IXHI BJACTUBOCTI TA I'PA®IKH, 15roaun

YueHnb/yueHuus:

KOPHCTYETHCHA PI3HUMHU CrIOco0aMu 3a1aHHs QyHKIIH;
3HAXOAUTh OOJIACTh BU3HAUEHHS (PYHKIIOHAIBHUX
3aJIe)KHOCTEH; 3HAaUeHHS (PYHKLIH MPH 3a1aHUX
3HAYEHHSIX aPTYMEHTY 1 3HAYEeHHS apryMEHTY, 3a SIKHX
¢byHKIis HaOyBae NaHOTO 3HAYCHHS,

BCTAHOBJIKOE 32 rpadixoM (yHKuli ii OCHOBHI
BJIACTHUBOCTI;

BCTAHOBJIKE BJIACTUBOCTI (PYHKLIH;

00YHCJIIOE TA MOPIBHIOE 3HAUEHHS BUPA3iB, SIKI MICTATh
CTETIeHI 3 palllOHATbHUMHU TIOKa3HUKAMHU, KOPEHi,
PO3MI3HAE TA CXeMATHYHO 300pakye rpadiku
CTeneHeBUX (QYHKLIH;

MOJEJIIO€ PEaJIbHI MPOLIECH 32 JOTIOMOTOK) CTEIIEHEBHX
(byHKIIH.

Uwncnosi ¢pyHKIi Ta iX BIaCTUBOCTI.
Crniocobu 3amanns ¢pynkuiid. [lapHi Ta
HernapHi QyHKIiI.

Kopinb n-ro crenens. Apupmernaanii
KOPIHb N-TO CTEMeHs], HOro BJIaCTUBOCTI.
CreniHb 3 pamioHAJIHPHUM MOKa3HUKOM, Ta
HOro BIacTUBOCTI

Crenenesi ¢pyHKIi, IXHI BJaCTUBOCTI Ta
rpadiku.

Tema 2. TPUTOHOMETPUYHI ®YHKIII 18 romun

YueHnb/yueHuus:

BMIi€ NIEPEXOIUTH BiJ paAlaHHOI MIPH KyTa IO TPaayCHOI
W HABTIAKH,

BCTAHOBJIKOE BIAMOBIHICTD MUK AIHCHUMH YUCIIAMH 1
TOYKAMH Ha OAUHUYHOMY KOJIi,

po3mi3HaE€ i cxemaTu4Ho Oyaye rpadiku
TPUTOHOMETPUYHUX (PYHKLIH;

LTI0CTPYE BIACTHUBOCTI TPUTOHOMETPUYHUX (PYHKLIH 32
JOTIOMOTO0 Tpadikis;

NePeTBOPIOE HECKIIAIHI TPUTOHOMETPHUYHI BUPA3H,
3aCTOCOBY€ TPUTOHOMETPUYHI (PYHKLIT IO OTIHCY
peaJbHHX MPOLECIB,

PO3B’sI3y€ HAUITPOCTILI TPUTOHOMETPUYHI PIBHSHHSL.

CuHyc, KOCHHYC, TaHTeHC, KyTa. PangianHe
BHUMIPIOBAaHHS KYTIB.

Tpuronomerpuysi GyHKUIi YHCIOBOTO
aprymenTy. OCHOBHI CITIBBITHOIIEHHS MiK
TPUTOHOMETPHUYHUMH (PYHKLISIMH OTHOTO
aprymeHnty. @opMynu 3BeIEHHSI.
[TepiognunicTsh GyHKuid. Bractusocti Ta
rpadiku TPUrOHOMETPUYHUX (PYHKLIH.
Dopmynu ToAaBaHHS AJIst
TPUTOHOMETPUYHUX (PYHKLIH Ta HACHIIKH 3
HUX.

HafinpocrTimni TpUroHOMETPUYHI PIBHSHHS.

Tema 3. HOXITHA TA Il 3ACTOCYBAHHSA 14 roaun

YueHnb/yueHuus:

PO3yMi€ 3HaYECHHS MTOHATTS MOXIAHOI ISl OMTUCY
peabHUX MPOLECIB, 30KpeMa MEXAHIYHOTO PyXY;
3HAXOAUTH IIBUIKICTb 3MIHH BEJIMYUHH B TOYIIl;, KYTOBUH
KOoe(]iLieHT 1 KyT HAXMITy JOTHYHOI 0 rpadika QyHKuii B
JAHIA TOMILIL,

audepenuire GyHKLIi, BUKOPUCTOBYIOUH TAOJIHULIO
MOXITHUX 1 paBuja AuQepeHiF0BaHHS;

3aCTOCOBY€ NOXITHY AJIST 3HAXOKEHHS TPOMIKKIB
MOHOTOHHOCTI 1 eKCTpeMyMiB QyHKLIi, moOynoBU
rpadikis;

3HAXOAMTH HaiOUbIIe 1 HafiMeHIIe 3HaYeHHs PYHKLII;
PO3B’A3y€ HECKITaHI MPUKJIAIHI 3a/1a4l Ha 3HAXOIKEHHS
HAOUTBITNX 1 HAWMEHIINX 3HAYEHb PEaJIbHUX BEJMUHH.

INoxinna ¢yHKii, ii reoOMeTpUIHUH 1
(bi3nYHNIN 3MICT.

[Ipasuna nudepeHIiroBaHHS.

OsHnaka crajocti ¢pyskmii. Jloctatai yMmoBH
3pOCTaHHs i criafiaHHs QyHKIII.
Exkcrpemymu ¢yHKuii.

3acTOCyBaHHSI MOXiMHOT IO HOCITIIKEHHS
¢byHkuUil Ta moOyn0BH iXHIX rpadikKis.
Haiibinbine 1 HaliMeHIIe 3HaYeHHS (PYHKIIIT
HA TMPOMIXKKY.



http://www.print-driver.ru/?demolabel-ru

AJITEBPA 1 TIOYATKHU AHAJII3Y 11 knac
(54 200. I cemecmp — 16 200, 1 200 Ha musHcoens,
Il cemecmp — 38 200, 2 200 na musicoens, Pezeps — 18 200un)

OuikyBaHi pe3yJbTaTH HABYAJILHO-MI3HABAJIbHOT
AiSIBHOCTI YYHIB

3MicT HABYAJILHOI0 MaTepiaxy

Tema 1. HIOKA3HAKOBA TA JIOTAPU®MIYHA ®YHKIIII 16 rogun

YueHnb/yueHuus:
po3mi3Hac i 6yaye rpadiku MOKa3HUKOBOI 1
JorapudmivHOi QyHKIIH;

JIFOCTPY€E BIIaCTUBOCTI MOKA3HUKOBOI 1
norapudmivHoi QyHKIIH 32 TOMOMOTOr0 rpadikis;
3aCTOCOBY€ NIOKa3HUKOBY Ta Jorapudmiuny QyHKii
10 OTHCY peajbHUX MPOLECIB;

PO3B’A3y€ HANMPOCTIII MOKa3HUKOBI Ta JIOTapu(pMidHI
PIBHSIHHA 1 HEPIBHOCTI.

BnactuBocTi Ta rpadiku moka3HUKOBOI
GyHKII.

Jlorapudmu Ta ix BractuBocti. Bnactusocti
Ta rpadik torapudmivaol GyHKIII.
Haiinpocrimni noka3HUKoBI Ta Jorapudmivni
PIBHSIHHS 1 HEPIBHOCTI.

Tema 2. IHTET'PAJI TA MO0 3BACTOCYBAHHSI 10 roaun

YueHnb/yueHuus:

3HAXOQUTH MEPBICHI 32 JOTIOMOTOIO TAOJIHULI
NEPBICHUX Ta iX BIIACTUBOCTEH;

BUALJISIE TIEPBICHY, IO 330BOJIBHSIE 3a/1aH1 TTOYATKOBI
YMOBH;

00YHCJIIOE IHTETPAJ 32 JOTIOMOTOI0 TaOIHLI ePBICHUX
Ta iX BJIACTHUBOCTEI,

3HAXOAMTH TUIOII KPUBOJIHIHHUX Tpanemii.

ITepeicHa Ta ii BJIaCTUBOCTI.

BusHauenwmii inTerpan, Horo reOMeTpUIHUN
3MICT.

OOuucieHHs IO TUIOCKUX (iryp.

Tema 3. EIEMEHTU KOMBIHATOPUKH, TEOPII UMOBIPHOCTEN I MATEMATHYHOI

CTATUCTHUKMH 10 roaun

YueHnb/yueHuus:

PO3YMI€ IO Take MEPECTAHOBKU, PO3MIIICHHSI,
koMOiHamii (6e3 MOBTOPEHb), KIACHYHE BU3HAUCHHS
MOHATTS] HMOBIPHOCTI, IO TaKe TeHEepabHa
CYKYTHICTb Ta BHOIpKa, O3HAYEHHSI CEPEIHBOTO
3HAYEHHsI, MOJHU Ta MeIiaHu BUOIPKU

00YHCJII0E BITHOCHY YaCTOTY IMOAI1;, KiJBKICTh
MEePeCTaHOBOK, PO3MIIIEeHb, KOMOIHAILI;, HMOBIPHICTh
noJii, KOPUCTYIOUYHUCH 1i O3HAUEHHSIM 1
KOMOIHATOPHUMH CXEMAMH;

MOSICHIOE 3MICT CEPEIHIX MMOKA3HUKIB Ta
XapPaKTEPUCTHK BUOIPKH,

3HAXOAMTh YHCJIOBl XapaKTEPUCTUKN BUOIPKU TAaHUX.
3aCTOCOBY€ HMOBIPHICHI XapaKTePUCTUKU
HABKOJIMIIHIX SIBHLI JJIsl IPUHHATTS PilIEHb

EnemenTtn kombinaTopuku. I[lepectanoBky,
po3MimienHs1, komOiHauii (6e3 MOBTOPEHbD).
KnacnuHe BU3HaU€HHS HMOBIPHOCTI
BUMAIKOBOI MOMII.

BuOipkoBi XapakTepUCTUKH: po3Max BUOIPKH,
MO/, Me/llaHa, cepenaHe 3HaueHHs. [ padiune
nonaHHs iHpopmanii mpo BUOIPKY.
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I'eomerpis. 10 knac
(51 zo00. I cemecmp — 32 200, 2 200 na musicoenn,
1l cemecmp — 19 200, 1 200 na muscoenn, Pezepe — 7 200un)

OuikyBaHi pe3yJbTaTH HABYAJILHO-MI3HABAJIbHOT
AiSIBHOCTI YYHIB

3MicT HABYAJILHOI0 MaTepiaxy

Tema 1. TAPAJIEJIBHICTD NPAMMUX I IIVIOINUH Y TPOCTOPI 17 roaun

YueHnb/yueHuus:

HA3HBAE OCHOBHI MOHSTTS CTEPEOMETII,

PO3pi3HsI€ O3HAYYBAHI Ta HE O3HAYYBAHI TTOHSITTS,
aKCIOMH Ta TEOPEMH;

(popmynroe akcioMu cTepeoMeTpii Ta HACTIIKK 3 HUX;
3aCTOCOBYE aKCIOMU CTEPEOMETPIi Ta HACHIIKY 3 HUX
10 PO3B’sI3aHHS HECKJIAIHUX 3a71a4,

KJacH(]iKy€ 32 IEBHUMHU O3HAKAMH B3aEMHE
PO3MIIIEHHS NPAMUX, MPSIMUX 1 TUIOIIUH, IUIOIIHH Y
MPOCTOPI 3a KUTBKICTIO iX CMUIBHUX TOYOK;
BCTAHOBJIKOE NAPAJICIbHICTD NPSMUX, IPSAMO] Ta
TUTOIIMHH, IBOX IJIOLIHH;

3’SICOBYE, UM € JIBI TIPSIMI MUMOOIKHIMH,

300pazkae Girypu y mpocTopi,

3aCTOCOBYE€ BiIHOIIEHHS MapaJeNIbHOCTI MIXK TIPSIMUMU
1 IIIOIUHAMH Y TIPOCTOPI A0 ONMHCY BITHOLIEHD MiXK
00’€KTaMU HaBKOJIMIIHBOTO CBITY.

OCHOBHI MIOHSATTSI, aKCIOMH CTEPEOMETPil Ta
HAMMPOCTIII HACTIIKY 3 HUX.

B3aemHe po3MileHHs NpsSIMUX Y IPOCTOPI.
[TapanenpHe MPOEKTYBaHHS 1 IOro
BJIacTUBOCTI. 300paxkeHHs Qiryp y
crepeomerpii. [TapanenbHicTh mpsiMoi Ta
iomuHY. [lapanenpHiCTh MIOMUH.

Tema 2. HIEPHEHAUKYJIAPHICTD NPAMUX I IVIOINUWH Y TPOCTOPI 17 roaun

YueHnb/yueHuus:

BCTAHOBJIKOE TA O0IPYHTOBYE MEPIICHANKYJSPHICTD
NPSMUX, PSIMOI Ta TUIOIIUHH, ABOX IJIOIINH,;
(popMy.TI0€ O3HAYECHHS KyTa MUK MPSIMUMH, TPSIMOIO
Ta TUIOIUHOIO, TUIOIUHAMHU; TEOPEMY PO TPU
NEePIEeHINKY ISP,

3aCTOCOBY€ BIAHOIIEHHS MIJK MPSIMUMH 1 IJIOIIUHAMU
y MIPOCTOPI, BIACTAHI 1 KYTH Y IPOCTOPL A0 OTHUCY
00’€KTIB HABKOJIULITHBOTO CBITY;

PO3B’sA3y€ 3a7a4l Ha 3HAXO/KEHHS BIICTaHEH Ta KyTIiB
B IIPOCTOPI, 30KpPEeMa MPAKTHYHOTO MICTY.

[lepieHANKYIAPHICTD MPSIMHUX.
[lepnieHANKYIAPHICTD MPSIMOI 1 TIOLIHH.
Teopema npo Tpu NEPHIEHANKYIISIPH.
[leprieHANKYIAPHICTD TIOLIHH.
JIBOrpaHHUIA KYT.

BumiproBaHHs BificTaHel y mpoCTOpI: Bif
TOYKH 70 TUIOIUHH, BifI MPSIMOI 10
TUTOIIMHH, MUK TJIOIIMHAMH. BuMiproBaHHs
KyTiB y MPOCTOP1: MIXK TIPSMUMHU, MK
NPSIMOIO 1 TUIOLIMHOKO, MK MJIOLITHAMH.

Tema 3. KOOPANHATMU I BEKTOPH 10 roaun

YueHnb/yueHuus:

KOPHCTYETHCHA aHAJIOTIED MK BEKTOPAMH 1
KOOPAMHATAMH Ha IUIOMIMHI H ¥ IPOCTOPI,
YCBIZOMJIIOE BAXKJIUBICTh BEKTOPHO-KOOPAUHATHOTO
METOJly B MaT€MaTHII;

BHKOHYE€ Oriepanii HaJl BEKTOpaMuy,

3aCTOCOBY€ BEKTOPH IJIsi MOAEIFOBAHHS 1 OOYNCIICHHS
reOMETPUYHUX 1 (PI3UYHUX BEJIMYMH,

3HAXOAMTH BIICTAHb MIXK IBOMa TOYKaMH, KOOPIUHATH
CepenvHU BiApi3Ka, KOOPAUHATH TOUOK CUMETPUYHUX
BITHOCHO MOYATKy KOOPIWHAT Ta KOOPAMHATHUX
TUTIOIIUH;

BHKOPHCTOBY€ KOOPIUHATH Y IPOCTOPI AJIst
BHUMIPIOBAHHS BiICTaHEH, KyTIB;

[IpssMOKYTHI KOOPIAUHATH B POCTOPI.
Koopnunatu cepenunu Bigpiska. Bincranb
M1 JIBOMa TOYKAMH.

BexTopu y mpocropi. Onepariii Hax
BekTOpamMu. PopMyn J1s1 OOUNCIIEHHS
JNOBKHHH BEKTOPA, KyTa Mi’K BEKTOPaMH,
BiZiCTaH1 MIXK IBOMa ToukamMu. Cumerpist
BITHOCHO MOYATKy KOOPJIWHAT Ta
KOOPAMHATHHUX TUIOIIUH
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I'eomerpis. 11 knac
(51 zo00. I cemecmp — 32 200, 2 200 na musicoenn,
1l cemecmp — 19 200, 1 200 na muscoenn, Pezepe — 14 2o0un)

OuikyBaHi pe3yJbTaTH HABYAJILHO-MI3HABAJIbHOT
AiSIBHOCTI YYHIB

3MicT HABYAJILHOI0 MaTepiaxy

Tema 1. MHOT'OI'PAHHUKMU 14 roaun

YueHnb/yueHuus:

PO3Mi3HAE OCHOBHI BUAM MHOTOTPAHHHKIB Ta iX
€JIEMEHTH,

300pasKy€ OCHOBHI BUIM MHOTOTPAHHUKIB Ta 1X
€JIEMEHTH,

Ma€ ysBJIEHHsI TIPO Mepepi3u MHOTOTPAHHHKA
TUIOIIUHOIO;

(popmyTI0€ O3HAUCHHS BKa3aHUX Y 3MICTI
MHOTOT'PaHHHKIB;

3anucye Gopmynu Uit 00UUCIeHHS ot O19HOT Ta
MOBHO{ MOBEPXOHb MPU3MH Ta TipamMian

00YHCJII0€ BETMUYNHA OCHOBHHUX €JIEMEHTIB
MHOTOT'PaHHHKIB;

3aCTOCOBY€ BUBYCHI (OPMYIIH 1 BJACTUBOCTI J10
PO3B’sI3yBaHHsI 3a/1a4, 30KpeMa MPUKJIIATHOTO 3MICTY.

MHororpaHHuK Ta Horo exement. Omnyki
MHororpaHHukH. [Tpusma. Ilpsma i
npaBuibHa pusMu. [lapaneneninen.
[Tipamina. [IpasunbHa mipamina. Iepepisu
MHOTOI'PaHHHKIB.

[Tnomi 6i4HOT Ta MOBHOI MOBEPXOHB
NPU3MH, TIPaMiIH.

Tema 2. TIJIA OBEPTAHHS 12 rogun

YueHnb/yueHuus:

00YHCJII0€E BETMUYNHI OCHOBHUX €JIEMEHTIB Tl
obepTanHs,

3aCTOCOBYE€ BJIACTUBOCTI T11 0OEPTaHHS 10
PO3B’sI3yBaHHs 3a7a4;

PO3Mmi3HAE BUAM TiT O0EPTaHHS, IXHI €JIEeMEHTH,
MHOTOTPaHHHKH 1 TiJ1a 00epTaHHs y iX KOMOIHALIISX B
00’€eKTax HaBKOJMITHBOTO CBITY.

Humiaap, KoHycC, ix exemeHTH. [lepepizu
LIUTIHAPA 1 KOHYCa: OChOBI MEpepi3u
WITIHpPA 1 KOHYCA, Tepepi3u HUIiHApa i
KOHyCa IIOLIMHAMH, MapajeIbHUMH OCHOBI.
Kymns 1 cdepa. I[lepepi3 Kyl TIIOIMUHOLO.

Tema 3. O’€EMHU TA IJIOHII ITIOBEPXOHb I'EOM

ETPUYHHUX TLI 11 roaun

YueHnb/yueHuus:

3anucye Gopmynu st 00UnCIeHHS 00’ eMiB
napasnenernineaa, MpU3MH, mpamiay, HUIIHAPA, KOHYyCA,
KyJii, Tom] O14HOI Ta TOBHOI MOBEPXOHb LIWIIHIPA,
KOHYyca, ol chepu,

MA€ ysiBJIEHHsI TTPO 00’ €M Tijia Ta HOTO OCHOBHI
BJIACTHUBOCTI;

PO3B’sA3y€ 3a7a4i Ha O0UHCIIeHHs 00’ €MIB 1 IO
MOBEPXOHb FEOMETPUYHHUX T1JI, 30KpeMa MPUKJIaTHOTO
3MICTY.

[MousaTTs po 00’ em Tina. OCHOBHI
BIacTuBOCTI 00 emiB. OO0’ eMu npU3MH,
napaseserninena, mpamiau, IIHHIPA,
KOHYycCa, KyJIl.

ITnouri 6i4HOi Ta TOBHOI MOBEPXOHB
utiHapa, konyca. Inoma chepu.
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