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[NOACHIOBAJIBHA 3AITMCKA

Mema 6a3060i 3aeanvHoi cepedHbOI 0cgimu: PO3BUTOK OCOOMCTOCTI, SIKa MOENHYE B COOI
TBOPYMU TOTEHIIAN J0 HAaBYaHHA, IHIIATMBHICTH J0 CaMOPO3BHTKY Ta CaMOHABYaHHS B CY4acCHHX
YMOBax, 37aTHOCTI igeHTH(iKyBaTH ceOe sSK BaXXJIUBY 1 BIINOBINAIBHY CKJIaJOBY YKpaiHCBKOTO
CYCHIIbCTBA, SKa T'OTOBA 3MIHIOBAaTH 1 BIJCTOIOBATH HAIIOHAJIBHI I[IHHOCTI YKpPAiHCBKOTO HAapoIy.
BaxJIMBUM YMHHUKOM PO3BHTKY TaKOi O0COOMCTOCTI € (opMyBaHHS B Y4HIB YMiHb 3aCTOCOBYBATH
HaOyTi 3HAHHS y peaJbHUX J>KUTTEBUX CHUTYaLlifX, ITJ Yac pO3B'I3aHHS NPAKTHYHUX 3aBIaHb Ta
3IATHOCTI BU3HAYATH 1 OOTPYHTOBYBATH BIIACHY KUTTEBY MO3HUILIIO.

[IpoBinHuM 3ac000M peaizallii BKa3aHOI METH € 3alpOBa/KEHHS KOMIIETEHTHICHOTO MITXOAY
Yy HaBYAJIHHO-BUXOBHHH TPOIEC 3arajlbHOOCBITHBOT IIKOJIM NUIIXOM (OPMYBaHHS TPEIMETHHX 1
KITFOYOBUX KOMIIETEHTHOCTEH.

B ocHoBy moOynoBHM 3MICTy Ta oprasizallii Ipolecy HaBYaHHS MaTEeMaTHKU IOKJIAJEHO
KOMnemenmHicHuti nioxio, BIANOBIIHO IO SKOrO KIHIEBUM pE3YyJlIbTaTOM HaBYaHHA IpeaMeTa €
chopMOBaH1 MEBHI KOMIETEHTHOCTI, SIKI CIPUATUMYTh 3JaTHOCTI Y4HS 3aCTOCOBYBAaTH CBOi 3HaHHS B
peanbHUX XUTTEBUX CUTYaIlAX, HECTU BIAMOBIIAIBHICTH 32 CBO1 Jii, OpaTy MOBHOIIHHY Y4aCTh B JKHUTTI
CYCITUIbCTBA.

Jig ycmimHOi ydacTi B CY4acHOMY CYCHUIBHOMY JKHUTTI OCOOHCTICTH NOBHHHA BOJIOMITH
MEBHUMHU TNpUiOMaMU MaTeMaTH4YHOI IISUIbHOCTI Ta HABHUYKAMM iX 3aCTOCYBaHb JO PO3B’A3yBaHHSA
MpakTUYHUX 3a7ad. [leBHOI mMaTeMaTHYHOI MIATOTOBKH 1 TOTOBHOCTI il 3aCTOCOBYBAaTH BHUMAarae 1
BHBYCHHS 0ararbOX HaBYAIBHUX MPEIMETIB 3araJIbHOOCBITHBOT IMIKOJW. 3HAYHI BUMOTH JI0 BOJIOJIHHS
MaTEMATUKOI y pO3B’sI3yBaHHI MPAKTMYHMX 3aJad CTaBJIATh CY4YaCHUH PHUHOK Ipalli, OTPUMAHHS
SIKICHOT Mpo(eciiHOi OCBITH, MPOJOBKEHHS OCBITH HAa HACTYITHHUX €Tamax. ToMy OJHUM i3 TOJIOBHHX
3aBJlaHb IBOIO KypCy € 3a0e3leYeHHs YMOB Ul JIOCATHEHHS KOXHHUM YYHEM MpPAKTUYHOI
KOMIIETEHTHOCTI.

Ilpakmuuna komnemenmmuicms nependoayae, 10 BUITYCKHHUK 3arajlbHOOCBITHHOIO HABYAIbHOTO
3aKiany:

« BMi€ OymyBaTH 1 JOCHALKYBATH HAWIPOCTINII MaTeMaTHYHI MOJENl pealbHUX 00’ €KTIB,
MPOIIECIB 1 SABWII, 3a/1a4, MMOB’S3aHUX 13 HUMH, 3a JIOMOMOTOI0 MaTEMaTUYHUX 00 €KTIB, BIIMOBITHUX
MaTeMaTUYHUX 3a]a4;

« BMIE OBOJIOJIBAaTH HEOOXIJHOIO ONEPaTHBHOIO IH(OpMAIiE I PO3YMIHHS ITOCTAaHOBKH
MaTeMaTHU4HO!1 3ajadvi, ii XapakTepy H o0coOJIMBOCTEW; YTOUHIOBATH BHUXIOHI JlaHI, METy 3ajadi,
3HAXOJIMTU HEOOXIJHY JOJaTKOBY iH(opMallito, 3aco0u po3B’si3yBaHHA 3afadi; nepedopMyabr0BYBaTH
3aJauy; pO3WIEHOBYBATH 3ajiadl Ha CKJaJOBl, BCTAHOBJIOBAaTH 3B’S3KM MDK HUMH, CKJIaJaTH IUIaH
po3B’si3aHHA 3ajadi; BHOUpaTH 3aco0M pO3B’sA3aHHS 3ajadi, iX MOPIBHIOBAaTH 1 3aCTOCOBYBAaTH
ONTHUMAJbHI, TMEPEBIPATH NPABHIBHICTH PO3B’A3aHHS 3aJadi, aHaji3yBaTH Ta IHTEPIPETyBaTH
OTPUMAaHUM pe3yabTaT, OILIHIOBAaTH HOro MPUIATHICTb 13 PI3HUX MO3HULIHN; y3arajabHIOBaTH 3ajady,
BCeOIYHO ii po3rIAAaT; NpuitMaTy pillIeHHs 3a pe3yJabTaTaMu po3B’sI3aHH 3a/]1a4l;

* BOJIOJIIE TEXHIKOIO OOYMCIIEHb, palliOHAJBbHO MOETHYIOYM YCHI, NMHUCHMOBI, IHCTPYMEHTAJIbHI
oOYHCIIeHHs, 30KpeMa HaOIMKeHi,

*BMi€ TIPOEKTYBaTH 1 3AIHCHIOBAaTH alrOPUTMIYHY Ta €BPUCTHYHY JIAJbHICTH Ha
MaTeMaTUYHOMY MaTepiaii;

* BMi€ TpaioBatu 3 ¢popmynaMu (po3yMiTH 3MICTOBE 3HAYEHHS KOXHOTO eleMeHTa (popMyIu,
3HAaXOJMUTU X YMCIIOBI 3HAUEHHS MpPU 3aJaHUX 3HAYCHHAX 3MIHHHMX, BUPaXaTH OJHY 3MIHHY uepes3
1HIIT);

«BMi€e uyMTaTH 1 OyayBaTH rpadikd (QYHKIIOHATBHUX 3aJ€KHOCTEH, MOCHIKYBaTH iX



BJIACTHUBOCTI,

« BMi€ KJIacH(]iKyBaTH 1 KOHCTPYIOBaTH TI'eOMETpUuHI (irypd Ha IJIONMHI H Yy mpocTopi,
BCTaHOBJIIOBATH X BJIACTUBOCTI, 300paskaTH MPOCTOPOBi Birypu Ta ix eJIeMEeHTH, BAKOHYBATH MOOYA0BU
Ha 300paKCHHSIX;

+ BMi€ BUMIPIOBaTH I'€OMETPUYHI BEIMYMHHM Ha IUIOLIMHI W y MPOCTOPi, SKI XapaKTepu3ylTh
pPO3MIlIEHHsT TeOMeTpHuHUX (iryp (BiacTaHi, KyTH), 3HAXOIUTH KUIBKICHI XapaKTePUCTHKH (iryp
(mmomi Ta 00’emu);

« BMI€ OIL[IHIOBATH LIAHCHU HACTAHHS TUX UM IHIIUX ITOMIMH.

[IpakTHYHa KOMIIETCHTHICTh € BaXKJIMBHM ITOKa3HUKOM SIKOCTI MaTeMaTHYHOi OCBITH,
OPUPOJHUYOI IIArOTOBKH MOJOJ. BOHa MEBHOTO MIpOIO CBiYWTH MPO TOTOBHICTH MOJIOAL IO
MOBCAKACHHOTO KHUTTS, JO HaWBWKIWBINIMX BHJIB CYCHNUIBHOT JISUTBHOCTI, 10 OBOJIOJIHHS
podeciiiHOIO OCBITOIO.

dopMyBaHHS HAaBHYOK 3aCTOCYBaHHS MaTEeMaTHUKH € OJIHIEI0 13 TOJIOBHUX IUIEH HaBYaHHS
MareMaTuku. PamukanbHuM 3aco0oM peamizailii TPUKIATHOT CIPSIMOBAHOCTI MIKUIBHOTO KYpCY
MaTeMAaTUKHU € IMUPOKE CUCTEMATHYHE 3aCTOCYBaHHS METOJIy MaTEMATUYHOTO MOJICITIOBAHHS MPOTATOM
yceoro Kypcy. lle crocyeTbcs BBEICHHS TOHSATH, BUSBJICHHS 3B’SI3KIB MDK HHMH, XapakTepy
UTIOCTpalliif, CUCTEMH BIIpaB 1, HAPEIUTI, CUCTEMHU KOHTPOJIIO. [HaKIIe Kakyuyu, MaTeMaTuku Tpeda Tak
HaBYaTH, MO0 Y4YHI BMUIHM 11 3aCTOCOBYBaTH. 3a0e3MedYeHHS] MPHUKIAJIHOI CIPSIMOBAHOCTI BUKJIAaHHS
MaTeMaTHKH Crpusie GOpMyBaHHIO CTIMKWX MOTHBIB JI0 HABYAHHS B3araji i 10 HABUYaHHS MaTeMaTUKH

30Kpema.

Peanizanis mpakTH4HOT CIPSIMOBAHOCTI B MTPOLIeCI HABYAHHS MAaTEMaTUKH O3HAYAE:

1) CTBOPEHHS 3aracy MaTeMaTUYHUX MOJIENEH, sKi ONMHUCYIOTh peabHi SBUINA 1 MPOIECH,
MarOTh 3arajJbHOKYJIbTYPHY 3HAUYIIICTh, @ TAKOK BUBYAIOTHCS Y CYMDKHHX MIPEAMETaX;

2) dbopmyBaHHS B Yy4YHIB 3HaHb Ta BMIiHb, SKI HEOOXiMHI 1A JOCIIDKCHHS IMX
MaTeMaTUYHUX MOJECIICH;

3) HaBYaHHs Y4YHIB TOOYAOBI 1 JOCITIDKEHHIO HAWMPOCTINIMX MAaTeMAaTHYHHUX MOJeeh

peanbHUX SBUII 1 MPOIIECIB.

[IpakTyHa CHOPSAMOBAHICTH MaTEMaTHYHOI OCBITM  CYTTEBO  ITJBHUINYETHCS  3aBISKU
BMPOBADKEHHIO 1HPOPMAIIHHO-KOMYHIKAIIHHUX 3aC001B y HABYaHHS MAaTEMAaTUKH.

OmHuM 13 HaWBaXKIUBIMNIMX 3ac00iB 3a0€3MEUCeHHS MPAKTHYHOI CIPSIMOBAHOCTI HaBUYaHHS
MaTeMAaTUKU € BCTAHOBJICHHSI MDKIIPEJIMETHHUX 3B’SI3KIB MATEMAaTUKH 3 IHIIMMHU NPEAMETaMH, Y MEPIILy
yepry 3 npupoaHuuuMu. OcoOnIHMBOi yBaru 3aciyroBye BCTAHOBJICHHS, 3B S3KIB MK MaTEMAaTHKOIO Ta
1HpOPMATHUKOI0 — JBOMA OCBITHIMHU Tally3sIMH, SIKI € BU3HAYaJIbHUMH Y MIATOTOBIII OCOOMCTOCTI 0
KUTTS y TOCTIHAYCTpianbHOMY, IH(pOopMartiiiHoMy cycninbcTBi. [llupoke 3acTocyBanns iHpopmarriitHo-
KOMYHIKAI[IfHUX 3aco0iB y HaBYaHHI MaTeMaTUKU JOLUIbHE MJs MPOBEACHHS MaTeMaTUYHHX
€KCIIEPUMEHTIB, MPAKTUYHUX 3aHATH, IHQOpMaIiiiHoro 3abe3mneueHHs, Bi3yalbHOTO IHTEPIPETYBaHHS
MaTEeMaTHYHOI AISUTBHOCTI, TPOBEACHHS AOCIIKCHb.

Kpim TOro, HaBuaHHS MaTeMaTUKH Mae 3pOOMTH MEBHHUU BHECOK y (hOpPMYyBaHHS KIFOYOBHX
KOMITETEHTHOCTEH.

KnrouoBi KOMIIETEHTHOCTI KomnonenTu

1 CrinkyBaHHS JEpXKaBHOIO | YMinna: CTaBUTH 3alUTaHHS 1 pO3Mi3HABaTH MpoOieMy;
(1  pimHoro y  pa3i| MipKyBaTH, pOOMTH BUCHOBKHM Ha OCHOBI iH(OpMallii, moJaHoi B
BIJIMIHHOCT1) MOBaMH pi3HuX popmax (y TabnuIx, Alarpamax, Ha rpadikax); po3yMiTH,
HOSICHIOBATH 1 TEPETBOPIOBATH TEKCTH MAaTeMaTHYHUX 3a/ad
(YycHO 1 MMCBMOBO), TPAMOTHO BHCJIOBIIIOBATUCS PIHOI0 MOBOIO;




JOPEYHO Ta KOPEKTHO BXHBATH B MOBJICHHI MaTeMaTUYHY
TEPMIHOJIOTIIO, YITKO, JIAKOHIYHO Ta 3pO3yMiI0 (OpMYITIOBATH
JIYMKYy, apryMCHTYBaTH, IOBOJUTH TPABHIBHICTh TBEPKCHb;
MOTIOBHIOBATH CBil CJIOBHHKOBHIA 3arac.

Cmaenenna: pPO3yMIHHS BaXJIMBOCTI YITKMX Ta JAKOHIYHUX
(bOopMyITIOBaHb.

Haguanvni pecypcu:  03HAUYCHHS TIOHATH, (OPMYIIOBAHHS
BJIACTUBOCTEH, TOBEJICHHS TEOPEM, PO3B’I3yBaHHA3a1ay.

CrinkyBaHHS 1HO3EMHUMU
MOBaMH.

Yminna: cninkyBatucs 1HO3€eMHOI0 MOBOIO 3 BHUKOPHUCTaHHSIM
YHCIIIBHUKIB, MAaTEMATUYHUX MOHSTH 1 HAWY)KUBAHIIINX TEPMIHIB;
CTaBUTH 3amUTaHHs, (opMyntoBaTH MpodIeMy; 31CTaBISATH
MaTeMaTUYHUN TepMiH 4YM OyKBEHE TIIO3HAUYEHHS 3 HOro
MOXO/’KEHHSIM 3 1HO3€MHOI MOBH, MPaBUJIBHO BUKOPUCTOBYBATU
MaTeMaTH4HI TEPMIHU B MOBCAKJIEHHOMY JKUTTI.

Cmaenenna: yCBIMOMIJICHHS BaKJIMBOCTI BUBUYEHHS 1HO3EMHHX
MOB JUIsl PO3YMIHHS MaTE€MaTHYHHUX TEPMIHIB Ta MO3HAYEHb,
MOIIYKY 1H(opMaIlii B IHIIOMOBHUX JKepesax.

Haeuanvni  pecypcu:  TEKCTH  1HO3EMHOIO  MOBOKO 3
BUKOPHUCTAHHSAM CTaTUCTHUUHUX JaHUX, MaTEMaTUYHUX TEPMIHIB.

Maremarnyna
KOMIIETEHTHICTb.

Yminna: onepyBatu umcioBoro iH(MOpMaIli€r0, TEOMETPUIYHUMU
00’ekTaMM Ha TUIONIMHI Ta B TMPOCTOPI; BCTAHOBIIOBATH
BITHOIICHHS MDK pEaJbHHUMH OO0 ’€KTaMHW  HaBKOJMIIHBOT
JIIACHOCTI (MPUPOJHUMH, KYJbTYPHHUMH, TEXHIYHUMHU TOIIO);
pPO3B’s3yBaTH 3a/adi, 30KpeMa MPaKTUYHOTO 3MICTY; OymyBaTu i
JTOCIIDKYBAaTH HAWMPOCTIIIT MaTeMaTH4HI MOl pealbHUX
00'eKTiB, TPOLIECIB 1 SBUI, IHTEPHPETYBAaTH Ta OIIHIOBATH
pe3yabTaTh; TPOTHO3YBaTH B KOHTEKCTI HAaBYAIBHUX Ta
NPaKTUYHUX 3a/1a4; BUKOPUCTOBYBATH MaTeMaTHYHI METOIH Y
KHUTTEBUX CUTYAIlIsX.

Cmaenenna: YCBIJOMIIGHHS 3HAYEHHS MaTeMaTUKH  JUIS
MOBHOI[IHHOTO JKHTTSI B CYY4aCHOMY CYCIUIBCTBI, PO3BUTKY
TEXHOJOTIYHOTO, EKOHOMIYHOTO 1 OOOpPOHHOTO MOTEHIIATY
JepKaBH, YCHIIIHOTO BUBYEHHS HIINUX TUCIUILTIH.

Haguanvui pecypcu: po3B'a3yBaHHS MaTEeMaTUYHUX 3ajad,
30KpeMa TaKuX, [0 MOJIETIOIOTh PealibHi JKUTTEB1 CUTYAITii.

OCHOBHI KOMIIETEHTHOCTI
y TPUPOTHUYMX HayKax 1
TEXHOJOTISIX.

Yminna: posnizHaBati mpobiaemMu, 10 BUHHUKAIOTH Y JOBKULI 1
K1 MOXKHa pO3B’sI3aTH 3aco0aMM MaTeMaTWKM; OyayBaTH Ta
JOCTIDKYBAaTM ~ MaTeMaTU4HI MOJIeNll NPUPOAHUX  SBUIL 1
IPOIIECiB.

Cmaenenna: yCBIJOMJICHHS BaXIUBOCTI MaTeMaTUKU  SIK
yHIBepCaJbHOT MOBH HayKH, TEXHIKH Ta TEXHOJIOTIH.

Haguanvni pecypcu: cxnagaHHs rpadikiB Ta jgiarpam, sKi
UTIOCTPYIOTh  (DYHKITIOHAJIbHI 3aJIe)KHOCTI pe3yJbTaTiB BIUIMBY




JIOACHKOT ISTFHOCTI Ha TIPUPOTY.

Indopmaniiino-inppona
KOMIIETEHTHICTb

Yminna: ctpykrypyBatu AaHi; IisSTH 32 AITOPUTMOM Ta CKIIAAAaTH
QITOPUTMHU; BU3HAYATH JOCTATHICTh IaHWX MJIS PO3B’SI3aHHS
3a/1a4i; BUKOPHCTOBYBATH pPI3HI 3HAKOBI CHCTEMH;, 3HAXOJHUTU
ii  JTOCTOBIPHICTH;

iHpOpMAIIir0 OILIIHIOBATHU

ICTUHHICTD TBEPJUKCHb.

Ta JOBOJIMTH
Cmaenenna: KpUTHUYHE OCMUCIEHHS iHpopmarii Ta prepen il
oTpuMaHHs; ycBimomiieHHsT BaxumBocTi IKT mns edextuBHOTO
PO3B’A3yBaHHS MaTeMaTHYHHX 3a/1a4.

Haeuanwni pecypcu: Bizyanizaiis gaHuX; nooyaosa rpadikis ta
JiarpaM, 300pa)k€Hb CTEpEOMETPHUYHUX (Iryp 3a JI0MOMOTOI0
IPOrpaMHUX 3aCcO0I1B.

VMiHHA
BIPOJIOBXK KUTTS

BUUTUCA

YMminna: BusHauaTu MeTy HaBUalbHOI AISTIBHOCTI, BiAOWpaTH U
3aCTOCOBYBAaTH MOTPIOHI 3HAHHS Ta CHOCOOU MISUTBHOCTI IS
JOCSITHEHHSI 1l€1 METH; OpPraHI30ByBaTH Ta IUIAHYBaTH CBOIO
HaBYAJbHY  JISUIBHICTh;  MOJENIOBATH  BJACHY  OCBITHIO
TPA€EKTOPIto,
OIIHIOBATH PE3YJbTaTH CBOET HABYAIBHOI JISTTBHOCTI; JOBOJAUTH

abo

aHaJli3yBaTH, KOHTPOJIIOBAaTH, KOPUI'YBaTH Ta

MIPaBWIBHICTH BJIACHOTO CY/DKEHHS BH3HABATH
MTOMUJIKOBICTb.
Cmaenenna: yCBIMOMIJICHHS BJAaCHUX OCBITHIX TMOTped Ta
IIHHOCTI HOBUX 3HAHb 1 BMiHb; 3aI[IKaBJICHICTh y MI3HAHHI CBITY;
PO3YMIHHS BaXKJIUBOCTI BUMTHUCS BIIPOJOBIK KUTTS;, IPArHEHHS JI0
BJIOCKOHAJICHHS PE3YJbTATIB CBOET MISTTLHOCTI.

Haguanvni  pecypcu:  MOJEIIOBaHHS
TPaEeKTOPii; CTAaTUCTUYHA iH(OpPMAILis;

3aBJaHHs KMOBIPHICHOTO 3MICTY.

BJIACHOI  OCBITHBOI

ICTOpUYHI  3aja4i;

[HiiaTUBHICTE
MITPUEMIIUBICTh

Yminna: renepyBatu HOBI i7€i, BUPIIIYBATH KUTTEBI TPoOIEMHU,
aHaJII3yBaTH, MPOTHO3YBATH, YXBAIIOBATH ONTUMAIIBbHI PIllICHHS,
BUKOPUCTOBYBATH  KpHUTEPil
e(eKTUBHOCTI Ta TOYHOCTI, 3 METOI BHOOpY HaHKpamoro
apryMEHTYBaTH 3axXHIIATH
JMCKYTYBaTH; BUKOPHUCTOBYBATH pi3HI
ONTUMAJILHUX CIIOCOOIB pO3B’sI3aHHS KUTTEBOTO 3aBAHHSI.

paIioHATBHOCTI, TPAKTUYHOCTI,

CBOIO  MO3MIIIIO,
HIYKAIOYH

PUIICHHA; Ta

CTparerii,

Cmaenenna: HIIIATUBHICTb, BiANOBIAAJIbHICTh, YHNEBHEHICTh Y
co0i; MepeKoHaHICTh, IO YCMIX KOMaHIU — 16 ¥ 0coOHuCTHii
yCIIiX; MO3UTHUBHE OLIHIOBAHHA Ta MIATPUMKAa KOHCTPYKTHBHHX
11ell IHIIHX.

Haguanvni  pecypcu:
(omrTmMmi3altiliHi 3a1a41).

3aJadl  MIIOPUEMHHUIBKOTO  3MICTY

ConiasibHa
TpOMasTHChKa
KOMIIETEHTHOCTI

Ta

Yminna: BuCnoBIIOBaTH BIACHY JYMKY, CIyXaTH 1 UyTH IHIIMX,
OIIIHIOBAaTH apryMEHTH Ta 3MIHIOBATU AYMKY Ha OCHOBI JIOKa3iB;
apryMeHTyBaTH Ta BIJICTOIOBATH CBOIO TO3HUIIII0; YXBaJIOBaTH




apryMEHTOBaHI PIllICHHS B )KUTTEBUX CHUTYaIlisfX; CHIBIPALIOBATH
B KOMaH/i, BUJUISATH Ta BUKOHYBATH BJIACHY POJb B KOMAaHIHIN
poOoTi; aHaNmi3yBaTH BJIACHY €KOHOMIYHY CHUTYaIlil0, POJUHHUN
OIOJUKET, KOPUCTYIOUYHCH MaTeMaTUYHUMHU METOJaMU;
OpIEHTYBATUCS B IIMPOKOMY KOJI MOCIYr 1 TOBapiB Ha OCHOBI
YITKUX KpUTEpiiB, POOUTH CIIOXKHUBUMK BHOIp, CIUPAIOYKCH,
30KpeMa, 1 Ha MaTeMaTHYHi JIaHi.

Cmaenenna: onaUIMBICTh 1 MOMIPKOBAHICTh; PiBHE CTaBIICHHS
JI0 IHIIMX HE3aJIEKHO BiJ CTATKIB, COLIAJILHOIO IMOXO/KEHHS,
BIAMOBITAaBHICTG 3a CHUIBHY CIpaBy; HAJIANITOBAHICTE Ha
JoriuHe oOIpyHTYBaHHS MO3UILIT 0€3 MepeIyacHOro nepexony Ao
BHCHOBKIB; MOBara Ji0 MpaB JIOJWHU, aKTHBHA TO3UIIIS MO0
OOpOTHOM 13 AUCKPUMIHAIIIEIO.

Haeuanwni pecypcu: 3ana4i coliaaIbHOTO 3MICTY.

9 OO613HaHICTb Ta | YMinna: 3aiiicHioBaTi HEOOX1AH1 pO3PaxXyHKH JJIS BCTAHOBJICHHS
caMOBUpakeHHsI y cdepi | mponopiliid, BIATBOPEHHS TMEPCINEKTHBH, CTBOPEHHS 00’ €MHO-
KyJIbTYpH MMPOCTOPOBUX KOMIIO3HIIIN; YHAOUHIOBATH MAaTeMaTHYHI1 MO,
300paxkatu Qirypu, rpadiky, puUCyHKH, CXEMH, JlarpaMH.
Cmaenenna: YCBIJOMJIEHHS B3a€MO3B 53Ky MaTeMaTHKU Ta
KyJIbTypH Ha TPUKIANAX 3 apXiTeKTypH, KHBOMHCY, MY3HKH Ta
1H.; PO3YMIHHS  BaXJIMBOCTI  BHECKY MaTeMaTHKIB Yy
3araJbHOCBITOBY KYJIbTYDY.

Haeuanvni pecypcu: mMaTeMaTH4HI MOJENl B PI3HHX BHAAX
MUCTEITBA.

10 ExkosoriyHa rpaMOTHICTG 1| YmMinna: aHami3yBaTH 1 KPUTUYHO OIIHIOBATH COIIAJIbHO-
3JI0POBE JKHUTTA. €KOHOMIYHI moJii B JaepkaBi Ha OCHOBI CTaTUCTHYHHMX JIaHHX;
BpaxOBYBaTH IMPaBOBIi, €THYHI, €KOJIOTIYHI 1 COIIAJIbHI HACTIAKH
pillieHb; pO3Mi3HABATH, K IHTEPIPETaIlil Pe3yJIbTaTiB BUPIIICHHS
po6JIeM MOXKYTh OYTH BUKOPHCTAHI JIJI1 MaHIyJTFOBaHHS.
CmaenenHA:yCBIIOMIIGHHS B3a€MO3B’SI3Ky MaTeMaTHKU  Ta
€KOJIOTIi Ha OCHOBI CTATHCTUYHUX JIAHUX; OIIAJIHE Ta OCPEKITUBE
BIZIHOIICHHSI JI0 TPHPOJHUX PECYpCiB, YUCTOTH JOBKULIS Ta
JOTPUMAaHHS CaHITapHUX HOPM MOOYTY; PO3MJISI MOPIBHSUIBHOT
XapaKTePUCTUKH WIOJ0 BHUOOPY 370POBOTO CHOCOOY IKHTTS;
BJIACHA JlyMKa Ta TO3HILSI IO 3JI0BXHBAHb AJIKOTOJIIO, HIKOTHHY
TOLIO.

Haeuanwni pecypcu: HaBYallbHI TPOEKTH, 3a7ayl COIalIbHO-
€KOHOMIUHOT0, €KOJIOTTYHOIO 3MICTy; 3ajadi, sKi CIPHUSIOTH
YCB1IOMJIEHHIO LIIHHOCTI 3/10pOBOTO CHOCOOY KHUTTS.

Hackpi3ni Jinii Ta ix peasizanis. Y HaByaibHINA Mporpami BHOKPEMIIIOIOTECS TakKi HACKpPi3HI
YOTHPM JiHIT KIIOYOBUX KommereHTHocTei: '"Ekosoriuna 0e3meka Ta crajuii po3BHTOK',
"I'pomansincbka BianoBigaabHicTs', "310poB'a i Oe3mexa", "IlixnpuemiauBicTs Ta ¢inaHcoBa
rpaMoTHicTh" SKicTpsMOBaHI HaQOpPMyBaHHS B YUHIB 37aTHOCTI 3aCTOCOBYBATH 3HAHHA M yMIHHS y
peabHUX )KUTTEBUX CUTYAIisX.

HackpizHi niHii € 3aco00M iHTerpaii KII0UOBUX 1 3arajbHOINpPeIMETHUXKOMIIETEHTHOCTEH,



HaBYAJBHUX TIPEAMETIB Ta NPEAMETHUX IMKIIB, IX HEOOXiJHO BpaxoByBaTW MpHu (PopMyBaHHI
HIKUTBHOTO CEPEIOBHIIA KHUTTEAISIIBHOCTI.

HackpizHi niHii € comiabHO 3HAYUMHMH HAJIPEAMETHHMH TEMaMH, $Ki JOTOMararoTh
(dhopMyBaHHIO B YYHIB YSBJICHBb PO CYCIUILCTBO B ILUIOMY, PO3BUBAIOTH 3[ATHICTH 3aCTOCOBYBATH
OTpPUMaHi 3HAHHA y PI3HUX )KUTTEBUX CUTYALIIfX.

HaBuaHHs 3a HACKPI3HUMH JIIHIIMHU Peali3yeThCsS HacCAMIIEPE/I:

* gepe3 Oprafizaiito BiAOBIIHOTO HAaBYAJIHHOTO CEPEOBHINA — 3MICT Ta LIl HACKPIZHUX TeM
BpPaxOBYIOThCS TpU (GOpMyBaHHI TyXOBHOTO, COIIAIBHOTO 1 (PI3UYHOTO cepeIOBHUINA HABUAHHS;

gepe3 0a30Bi HaBYAIBHI MPEIMETH — Il YaC HABYAHHS, BUXOJSIYM i3 HACKPI3HHUX TEM,
MIPOBOJIATHCS BIAMOBIMHI TPAaKTOBKM, NPUKIAAM 1 METOAM HABYaHHS, PEAT3YIOTHCS HaIIpPEIMETHI,
MDKKJIACOBI1 Ta 3arajIbHOIIKUIbHI IPOEKTH. POJIb HaBYAJIbHUX NPEIMETIB PU HaBYaHHI HACKPI3HU X TEM
— pi3Ha 1 3aJIEKUTH BiJ LIUIEH 1 3MICTY HABYAJIBHOTO TIPEIMETA Ta BiJl TOTO, HACKUTBKH TICHO TIOB’sI3aHUIMA
13 KOHKPETHOIO HACKPI3ZHOIO TEMOIO TOW UM IHIIMH MPeIMETHUHN LUK,

© gepe3 MpeaIMeTH 3a BUOOPOM;

* yepe3 CrelialibH1 Kypcu 3a BUOOPOM;

© gepe3 Mo3aKJIacHy HaBYaIbHY pOOOTY.

Hackpi3ni qiHii:

1. HackpizHa niHist «Ekonoziuna 6e3nexka ma cmanuii po3eumok» HalijieHa Ha GOpMyBaHHS
B YYHIB COIIQJIbHOT aKTMBHOCTI, BIIMOBIIAJBHOCTI Ta €KOJOTIYHOI CBITOMOCTI, TOTOBHOCTI OpaTu
y4acTh y BUpILIEHHI TUTaHb 30epexeHHs JOBKULIS 1 PO3BUTKY CYCHLUIbCTBA, YCBIJOMJIEHHS BaXKIMBOCTI
CTaJIOTO PO3BHUTKY JUIsl MAaOYTHIX MTOKOJIiHb.

[Ipobnemaruka HackpizHoi JiHIi “ExonoriyHa Ge3meka Ta CTaauii pO3BUTOK peali3yeThcs B
Kypcl MaTeMaTuKH, HacaMIlepesl, Yepe3 3aBlaHHs 3 pealbHUMH JaHUMU PO BUKOPUCTAHHS MIPUPOTHUX
pecypciB, iX 30epexeHHs Ta NPUMHOXKCHHsS. AHaI3 WX JaHUX CIPHUAE PO3BUTKY OEPEKIUBOTO
CTaBJICHHS 70 HABKOJIMIIHBOTO CEPENOBHINA, €KOJIOrii, (GOPMYBaHHIO KPUTHUYHOTO MHUCJICHHS, BMIHHS
BUpIIIYBAaTU MPOOJIeMHU, KPUTHYHO OI[IHIOBATH MEPCIEKTUBHU PO3BUTKY HABKOJIMIIHHOTO CEPElIOBHIIA 1
TOoMHA. MOXIIMBI YPOKH Ha BIIKpUTOMY MOBITPi. [Ipu po3risai miel niHil BakIMBe MiCIe 3aiMaroTh
B1JICOTKOB1 00YHCIICHHSI, PYHKIIi1, €lIEeMEHTH T€OPii HMOBIPHOCTEH Ta CTATUCTHUKH.

2.Peanizanis HackpizHoi JiHIl «I pomaoanceka eionosioansvnicms» crpusiTume HOpMyBaHHIO
BIJIMOB1IaJIbHOTO WIECHA TPOMAJH 1 CYCIIUIBLCTBA, IO PO3YMI€ MPHUHITUIHN 1 MEXaHI3MH (DYHKITIOHYBaHHS
cycniibcTBa. Ll Hackpi3Ha UIiHIA OCBOIOETbCS B OCHOBHOMY uepe3 KOJIEKTHBHY AisUIbHICTH
(mocmigHUIBKI poOOTH, poOOTH B TPyIi, MPOEKTH TOMIO), SKA MOEAHYE MaTeMaTHUKy 3 IHIIUMH
HAaBYAIBHUMH TpEAMETaMU 1 PO3BUBAa€ B YUYHIB TOTOBHICTH JIO0 CIIBMpalli, TOJIEPAHTHICTH IIOJIO
PI3BHOMAHITHHUX CMOCO0IB MISITBHOCTI 1 TYMOK.

HaBuanHs mMaTeMaTWKy Ma€ BUKJIMKATH B YYHIB SIKOMOra OUIbIlI€ MO3UTUBHHUX €MOILIH, a ii
3MICT - OyTH HAI[UJICHUM Ha BUXOBAHHS MOPSIHOCTI, CTAPaHHOCTI, CUCTEMATHUYHOCTI, TOCIi0OBHOCTI,
NOoCHI0YOCTI 1 yecHOCTL. Ilpukiman BuMTeNs NOKIMKAHUM 3irpaTH BaXJIMBY pojb y (OpMyBaHHI
TOJIEPAHTHOTO CTaBJIEHHS /0 TOBAPHIIIB, HE3AJEKHO Bil PIBHS HaBUAJIbHHUX AOCATHEHb. 3 IIE€l XK
HACKPI3HOIO JIIHI€I0 TMOB'SI3aHi, HANPUKIAA, MPOLEHTHI OOYMCICHHS, ENEeMEHTH CTATUCTHKH, IO
JI03BOJISIFOTh YYHSM 3pO3YMITH 3HAUY€HHS KUTbKICHUX TMOKAa3HMKIB MPU XapaKTEPUCTHUIl CYCHUIbCTBA 1
HOr0 pO3BUTKY.

3.3aBnaHHAM HAcKpi3HOI JiHII «300poe’a i Ge3nexka» € CTAHOBIECHHS YYHS SIK €MOIIHHO
CTIMKOTO YiIeHa CYyCIiJIbCTBA, 3/IaTHOTO BECTH 3J0POBHIA crociO >KUTTSA 1 (GopMyBaTH HaBKOJO cebe
0e3reyHe KHUTTEBE CEPEIOBUIIIE.

HackpizHa niHis “310poB's 1 Oe3neka” B Kypcl MaTeMaTHKM Peali3yeTbCsl uepe3 3aBJIaHHS 3
peaTbHUMH JaHUMHU Tpo Oe3IeKy i 0XOpOHY 370pOB's (TEKCTOBI 3aBAaHHA, MOB’sA3aH1 3 CEPEIOBUIIEM



JOPOKHBOTO PYXY, PYXOM TMINIOXOMIB 1 TPaHCIOPTHUX 3acO0iB, BIICOTKOBUMH OOYHCICHHSIMH i
rpadikamu, M0 CTOCYIOTHCS YHHHUKIB pu3uKy). OcobmuBo BaknuBuii ananiz npuauH A TTI, moB’s3anmx
13 MEPEeBUIIICHHSAM MIBUAKOCTI. BapTo 3BepHyTH yBary Ha mpoOJjeMH, OB’ sA3aHi 13 pU3UKAMU IS HKHUTTS
1 340pOB’S TpU BUBYEHHI OCHOB Teopii MMOBIPHOCTEH Ta MareMaTHMYHOi CTAaTUCTHKH. BupimeHHsS
npobneM, 3HaljeHHX 3 «ara-eekTomly, PO3IIIAA KPacMBUX MaTeMaTMUHHX KOHCTDYKIIiH, MOLIYK
ONTUMAIILHUX METOJIB PO3B’S3yBaHHA 3a]lad TOIIO, 3[aTHI BUKJIMKATH B YYHIB MMO3UTHUBHOTO BiTIYyTTS
YCIIIXY.

4. Hackpizna niHis «Ilionpuemnugicms ma pinancosa zpamomuicms> HalijieHa HA PO3BUTOK
JIepChKHUX IHIMIATUB, 3/aTHICTH YCIINIHO TSTH B TEXHOJOTIYHOMY IIBUIAKO3MIHHOMY CEpeIOBHIIIL,
3a0e3MeueHHs] KPalioro PO3yMiHHS YYHSMH TPAKTHYHUX ACTHEKTIB (pIHAHCOBUX MUTAHb (3AIMCHEHHS
32011aPKeHb, IHBECTYBAHHSI, 3aII03UYEHHS, CTPAaXyBaHH, KPEIUTYBAHHS TOIIIO).

ls Hackpi3Ha JiHIS TOB'S3aHAa 3 PO3B'SI3YBaHHAM NPAKTUYHUX 3a/4ad II0J0 IUIAHyBaHHS
rOCMOJIAPChKOT  MIISITBHOCTI Ta pEaJbHOI OI[IHKU BJIACHUX MOJKJIMBOCTEH, CKJIQJaHHS CIMEWHOTO
OromxkeTy, (OpMyBaHHS €KOHOMHOIO CTaBJIEHHS JI0 MPUPOJIHUX pecypciB. BoHa peanizyeThes mia yac
BUBYEHHS BIZICOTKOBUX OOYHCIICHb, PIBHSIHB Ta (PYHKITIH.

3 MeTOW MiABUIIEHHS €(EeKTHBHOCTI HAaBYaHHs, HEOOXITHOIO YMOBOIO € 3aJIy4eHHS 0
HaBYAJIbHO-BUXOBHOTO TPOIECY KOMIETEHTHICHOTO, MISUIbHICHOTO Ta OCOOHMCTICHO-OPIEHTOBAHOTO
MIAXOMAIB, SIKI epea0avaroTh CUCTEMAaTHUHE BKIIIOUEHHS YYHIB JIO PI3HUX BUIB aKTUBHOT HaBYaJbHO-
MI3HABAJIbHOT ALUIBHOCTI Ta (OPMYBaHHS YMiHb KOPHUCHHUX Yy pealbHUX >KUTTEBUX CHUTYaIlisX.
JlouiibHO, JIe 11e MOXKJIMBO, HE JIMIIE MOKa3yBaTH BUHUKHEHHS MaTEMaTHUYHOTO (akTy 13 MPaKTHYHOL
cUTyalii, a W UIIOCTpyBaTHM MHOro 3acTOCyBaHHS Ha mpakTuli. PopMyBaHHIO MaTeMaTU4YHOI Ta
KIIIOYOBUX KOMIIETEHTHOCTEW CIpHUs€ BCTAaHOBJIEHHA Ta peaji3allis y HaBYaHHI MaTeMaTUKU
MDKIIPEAMETHUX 1 BHYTPIIHHOTIPEIMETHUX3BA3KIB, a caMe: 3MICTOBO-IH(OPMAIITHUX, OIepalliiiHo-
TISUTBHICHUX 1 OpTaHi3aIiiiHO-MeTOMYHUX. Ix BUKOPHUCTAHHS TIOCHIIIOE MTI3HABAJILHUN IHTEPEC YUHIB 10
HaBYaHHJ 1 MABUIIYE iX PIBEHb 3arajbHOI KYJIbTYPH, CTBOPIOE YMOBH JIJISl CHCTEMATH3AIlll HABYAJILHOTO
Marepiany i (opMyBaHHS HAyKOBOTO CBITOTJISAY. Y4HI HaOyBarOTh JOCBiAY 3aCTOCYBaHHS 3HaHb Ha
MPaKTHIII.

BaxuinBy posib y HaBUaHHI MaTeMaTHKHU BIAIrpae CUCTEMAaTU4YHE BUKOPUCTAHHS ICTOPHUYHOIO
MaTepiany, SKHM NiABUIIYE IHTEpeC IO BHUBUEHHS MaTEeMaTUKH, CTHUMYIIO€ IOTAr JI0 HAayKOBOi
TBOPYOCTI, MPOOY/)Kye KpPUTHYHE CTaBJIEHHS A0 (akTiB, Ja€ y4HSIM YSABJIEHHSA NPO MATEMaTUKY SK
HEBII’EMHY CKJIQJIOBY 3arajJbHOMIOJCHKOI KynbTypu. Ha noximmmBHX HpUKIaAax cClif HOKa3yBaTH
YUYHSIM, SIK PO3BUBAJIMCS MAaTEeMaTU4HI MOHSITTS 1 BIAHOIIEHHS, Teopii Ta MeTroau. O3HallOMJIEHHS yYHIB
3 IMeHaMH Ta OlorpadissMi BHIATHUX YYEHHUX, fKi CTBOPIOBAIM MaTEMAaTHKY, 30KpeMa BHJIATHUX
YKpaiHCHbKMX MaTeMaTHUKIB, CIIPUATHME HAllIOHAJIbHOMY 1 MaTPIOTUYHOMY BUXOBAHHIO LIKOJISPIB.

Pexomenpanii momo po6oru 3 mporpamoro. OJHIEIO 3 TOJOBHUX 3MICTOBUX IJIHIA Kypcy
«MatemaTiKa» B CTapiliili mKom € (QyHKIiOHaJIbHA JiHiA. TOMY JOLIIBHO PO3MOYMHATH BUBYEHHS
Kypcy 3 TeMu «PyHKIIIi, IXHI BIacTUBOCTI Ta rpadiku» — ioro pyHaaMeHTy. Y w1iil TeMi 311HCHIOEThCS
MOBTOPEHHS, CUCTEMAaTHU3allisl MaTepiady CTOCOBHO (DyHKIIH, SKUM BUBYABCS B OCHOBHIM IIKOJII, HOTO
noriauOJIeHHsT 1 PpO3IIMPEHHS, 30KpeMa, 3a paxyHOK cTeneHeBMX (QyHKuiid. ['oioBHOIO MeToro
OTIpallfOBaHHs L€l TEMH € MIATOTOBKA YYHIB 0 BUBYEHHS HOBHX KJIaCiB (DYHKIIH (TPUTOHOMETPUUYHHUX,
CTENEHEBUX, MOKa3HUKOBUX, JIOTapu(MIUHUX), & TAKOK MOTHUBALlA HEOOXITHOCTI PO3IIUPEHHS arnapary
nochipkeHHs (QYHKIN 3a J0moMoror moxigHoi. JIEWTMOTMBOM TeMU Mae€ OYTH MOJEIIOBaHHS
pearbHUX MPOIIECIB 3a J0NOMOroro GpyHKIii. OcKinbkH poOoTa 3 AlarpamaMu, pucyHKaMu, rpadikaMu €
OJIHUM 13 NOLIMPEHUX BUJIB MPAKTUYHOI ISUTBHOCTI JIFOJJMHHU, TO JI0 TOJIOBHUX 3aBJaHb BUBUEHHS TEMHU
CIIiI BIJHECTH PO3BUTOK rpadidHOi KyIbTypu Y4YHIB. [neTbes mepenyciM NMpo «UuTaHHS» Tpadikis,

! nin “Ara-e(eKTOM” Ma€THCS HA yBa3i CIIbHE BUPIIIEHHS 3a/1a4i 3 €()EKTOM panToBOro 3/10Taty, “eBpUKN’



TOOTO IIPO BCTAHOBJICHHSI BIACTUBOCTEH (YHKIIii 3a 1 rpadikom.

VY HacTymHUX TeMax pO3IMIMPIOIOTHCS Kiacu (DyHKINH, SKi BUBYAIKCS B OCHOBHIM MIKOMi. Y
temax «Tpuronomerpuyni ¢ynkuii» 1 «llokasHukoBa Ta JorapupmiuyHa (QyHKIID» BMIHHS
JOOCTipKyBaTH (YHKIIL, siKi cOpPMOBaHI B MEpIIid TeMi, 3aKpIILIIOIOTHCS 1 3aCTOCOBYIOTHCS O
MOJICITIOBaHHS 3aKOHOMIPHOCTEH KOJMBAJIBLHOTO PYXY, IPOIECIB 3pOCTaHHs Ta chajaHHsA.B ysBieHHi
YUHIB XapakTep (pi3MYHOTO TPOILECYy Mae acOLIOBAaTHCh 13 BIiAMOBiAHOK (QyHKIi€, 1 rpadikom,
BJIACTUBOCTSIMHU.

BaxumBuM 3aBepiieHHsSM (QYHKIIOHATBHOI JiHII Kypcy «MaremaTtuka» € posriisi MOHSATH
MOXiZHOT Ta iHTerpana, sAKi € HEOOXITHUM IHCTPYMEHTOM JOCHipKeHHS pyxy.OcHOBHI inei
MaTEeMaTUYHOTO aHAJI3y BHUIJIAJAIOTH JIOCHTH NMPOCTHMH 1 HAOYHUMHM, SKIIO BHKJIAJATH iX HA TOMY
IHTYiTUBHOMY pIBHI, Ha SIKOMY BOHU BHHMKJIM ICTOPUYHO 1 SKUM LUIKOM 3a/I0BOJIbHAE TOTpeOu
3arajibHOOCBITHROT MIATrOTOBKM y4yHIB. He BapTo 3axorumoBatvcs (OpMalibHO- JIOTIYHOIO CTPOTICTIO
JIOBE/IEHb Ta BIBOJAUTU 0arato 4acy CyTO TEXHIUHHMM NHUTAHHSAM 1 KOHCTpYKUIIM. binbiie yBaru cmin
OPUAUVIMTH 3MICTYy 11ed 1 HOHATh, iX TeOMETpUYHOMY 1 (I3MUHOMY TiymMaueHHI0.BuBueHHs
IHTErpaJIbHOTO YHCIIEHHS 3a3BUYail MOUMHAETHCS 3 PO3IIIAY CYKYITHOCTI NEPBICHUX AaHOI QYHKIIII, SKY
JOLUIBHO PO3YMITH SIK CYKYITHICTh (DYHKIIH, SIK1 33J0BOJIBHAIOTH YMOBY p' = f(x).

VY Kypci MaTeMaTuKH CTapiioi IKOJIM HaOyBarOTh PO3BUTKY M 1HINI 3MICTOBI JIIHIi: OOYHCIEHHS,
BHpAa3H 1 IEpPETBOPEHHS, PIBHSIHHS Ta HEPIBHOCTI.

Posrnsimatotbess  oOuUMCIIEHHS, OLIHIOBAHHA Ta TMOPIBHSHHS 3HAY€Hb TPUTOHOMETPUYHHX,
CTETIeHEBUX, TOKa3HUKOBUX, JOrapu(pMidHIX BUpa3iB.

[leBHe Miciie B Kypci 3aliMalOTh TOTOXHI MEPETBOPEHHS] TPUTOHOMETPHUYHHX, CTEIICHEBHX Ta
morapudmiuaux  BupasziB. TpuroHomerpuuHi (yHKIII TMOB’sM3aHi  MDK co0oro0  Oararbma
CIIBBiTHOIIEHHSAMH. X YMOBHO MOHA MOJUIMTH Ha Tpu rpymH. Ileprma rpyma (popMyn BCTAHOBIIOE
3B’SI30K MDK KOOpJAMHATaMH TOYKM KOja — II€ TaK 3BaHI OCHOBHI CHIBBIAHOMICHHs. [[pyra rpyma
dhopmya Mae CBOIM JDKEPEIOM CHUMETPII0 1 MEPIOAUYHICTh PyXy TOUKH 1O KoIy. BoHa ckianmaeTscs i3
¢dopmyn 3BeeHHS. TpeTio rpyny TOTOXKHOCTEW MOPOPKYIOTH MOBOPOTH TOYKHM HAaBKOJIO LIEHTPA KOJIA.
®opmMynu 101aBaHHS 1OB’ A3YI0Th KOOPAUHATU TOUOK Py, Pg, Py p-

He cnig npuauisatu 3aHaaTro 6arato yBard TpOMI3JKHM IEPETBOPEHHSAM TPUTOHOMETPUYHHX,
CTENEHEBHUX 1 JIOTapu(PMIUHUX BHUPA3iB 1 CIEMIAIBHUM METOJaM PO3B’S3YBaHHS TPUTOHOMETPUYHHUX,
MOKa3HUKOBHUX 1JI0rapu(pMIYHUX piBHAHB. BOHH, SIK IPaBUIIO, HE 3HAXOATh IPAKTUYHUX 3aCTOCYBaHb.

VY crapmiii KOl PpO3IMMPIOIOTbCS KJIACH PIBHSAHb, HEPIBHOCTEH, iX CHUCTEM, METOIU
po3B’sA3yBaHHs, chepu 3acTocyBaHHsS. BHUBUEHHsSI LbOro Matepially IMOB’SI3Y€TbCS 3 BJIACTHUBOCTSIMU
BIIMOBIAHUX (PYHKIIIM.

Sk 1 B OCHOBHIM IIKOJi, T€OMETpPis y CTapilid MIKOJI Mae HaBYaTH Y4YHIB MPABHIBHOMY
CIpUIMaHHIO HAaBKOJIMIIHBOTO CBITY. AJle JJIs LIbOTO CTEPEOMETpis Mae Oubllie MOKIUBOCTEH. [neTbes
PO PO3BUTOK JIOTIYHOTO MHUCIEHHS, (OPMYBaHHS MPOCTOPOBOI YSIBM, BHUPOOJIECHHS HaBUUYOK
3aCTOCYBaHHS TeOMETpii 1O PO3B’SA3aHHSA MNpaKTMYHUX 3aBAaHb. Po3B’A3aHHA 1MX 3aBJaHb
PO3MOYMHAETHCSA 3 PO3MIIsALy TeMu «llapanenbHICTh MPSIMUX 1 IUIOMIKMH Y IPOCTOpi». Y Hill 3aKiIagaeTbes
(GbyHIaMeHT a1 BHBYEHHS cTepeoMmerpii — reomerpii mpoctopy. OcoOnuBYy yBary HeEOOXiIHO
OPUIUTUTH peanizaiii MpUKIaJHOICIPIMOBAHOCTI TeMU. ['0JIOBHUM BHECKOM Yy PO3B’s3aHHS 3a3HAUCHOT
npobiemMu € GopMyBaHHS YITKUX YSBICHb MPO B3aEMOBITHOIIEHHS F€OMETPUYHUX 00 €KTIB (MPSAMUX,
IUIONIMH) 1 BiOHONIEHh MDK HHMMH 3 0O0’€KTaMM HaBKOJHIIHBOTO CBITY. Baxmupe wmicue B Temi
HEOOXIJJTHO BIZIBECTH HABYAHHIO YUHIB 300pa)K€HHIO MPOCTOPOBUX (Iryp Ha IUIOIIMHI 1 3aCTOCYBAaHHIO
X 300pa’keHb MPH PO3B’A3yBaHHI 3a/au.

B npoueci BuBueHHs TeMu «llepneHauKyIIpHICTh NPSAMUX 1 IJIOLUIUH Y IPOCTOPIN3aKIaIA€ThCsS
byHIaMeHT JUIs BUMIpIOBaHb Yy crTepeoMmerpii. 3HayHOi yBarm BHUMarae QOpMyBaHHS TaKHX
(byHaMEHTaIbHUX MOHATH, K 3arajbHe MOHATTS BIICTaHl, MOHATTS KyTa K MIpH PO3MIIIEHHS MPIMUX



1 TJIOmMH Ta JBOTPAHHOTO KyTa SK TEeOMETpU4YHOi ¢irypu. I3 BBeAEGHHSM BIAHOIICHHS
NEPIEHANKYIIIPHOCT] MPSIMHUX 1 TUIOIIMH, MEPIEeHAUKYISAPHOCTI IUIOUINH, a TAKOXK BiJCTaHEW 1 KyTiB
MOJEIIOYl MOMJIMBOCTI KypCy cTepeoMeTpii 3Ha4uHO 3pocTaroTh.Posrmsg temu «KoopaunHatu i
BEKTOPW» JI03BOJIUTH MOBTOPUTH HaBYAIBHUI MaTepiaj i3 cTepeoMeTpii 1 3acTocyBaTH HOBUH MIIXiJ 10
BUBUYCHHS MNPSAMHUX 1 IJIOHMH Yy mpoctopi. Oxpemum 3aBaaHHsM BuBuUeHHS Temu «KoopauHatu i
BEKTOPW» € y3araJbHEHHSI BEKTOPHOTO 1 KOOPIMHATHOTO METOMIB Y BUIIAAKY IPOCTODY.

VY temax «MHororpaHHUKN», «Tima 0b6epTaHHM) PO3TILAAIOTHCS OCHOBHI BUIAM T€OMETPUYHHUX
TUT Ta ixHi BracTuBOCTi. [Ipy BUBYEHHI HMX TEeM BAXJIMBUM € Minxinm, mo mnepeadadae GpopmyBaHHS
HAaBUYOK KOHCTPYIOBaHHS 1 Kimacugikamii Tt Ta X moBepxoHb. Takuil miaxig BUMarae BUKOPUCTAHHS
KOHCTPYKTUBHUX O3HaueHb. KOHCTPYKTHBHI O3HAYCHHS JIO3BOJISIFOTH BCTAHOBHTH CIIUIBHICTH MK
MpU3MaMH 1 MUWIIHAPAMH, TipaMiTaMu Ta KoHycaMu.Y mporieci BUBYeHHS TeMu «OO0’eMH Ta IOl
MMOBEPXOHb M'€OMETPUYHUX TUD» MAOTh OYTH PO3IVISIHYTI pi3HI METOau OOYHCIeHHS 00'eMIB 1 IUIOII
noBepxoHb. OcoOnMBy yBary HEOOXiTHO MPUAUIUTH METOAY PO3OHUTTS, KU Ma€ BEIMKE MPAKTUUYHE
3HaueHHs. BukopucTaHHs aHanorii MbK BUMIPIOBAHHSIMM IUIONI TUIOCKUX GIryp 1 00'€eMIB CHIpUSITHME
3aCBO€EHHIO Martepiany yuyHsMU. [Ipy BUBUEHHI IIIOII NOBEPXOHb T AOLULIHHO IIUPOKO KOPUCTYBATUCS
MPHUPOTHOIO Ta BAXKIIMBOIO 3 MPAKTHYHOI TOUKH 30DPY 11€€I0 PO3TOPTKH.

[Iporpama mnepenbauvae peasnizaiifo ASUIBHICHOTO TIAXOAY JO HaBYaHHS MaTEMaTUKH SIK
roJIOBHOT yMOBH 3a0e31e4eHHs €(PEeKTUBHOCTI MaTEMaTUYHOT OCBITH.

HaBuanbumii mpomnec y crapmrii mkosii motpedye 1 poOUTh MOMIJIMBUM BHUKOPHCTAHHS
cnenudiuaux GopM Ta METONIB HaBYaHHSI. MOXIUBICTh iX BHUKOPHCTAHHS 3yMOBJICHA BIKOBHUMH
OCOOJIMBOCTSIMU CTapIIOKIACHUKIB, HAOyTUMU B OCHOBHIM IIKOJI HAaBUYKaMU CaMOCTINHOI poOoTH,
pIBHEM pO3BHHCHHS 3arajlbHOHAaBUAJIBHUX 1 Mi3HABAIBHUX BHUIIB AisUTbHOCTL. OCHOBHOIO (HOpPMOIO
MIPOBECHHS 3aHATH 3aJUIIAETHCS CHCTEMa YPOKIB: BUBUEHHS HOBOTO Marepiany, (GopMyBaHHS BMiHb
pO3B’sA3yBaTH 3a/1avi, y3araJbHEHHS Ta CUCTEMAaTH3aIlli 3HaHb, KOHTPOJIO 1 KOpekiii 3HaHb. [lopsn i3
IIUM BHKOPHUCTOBYETHCS IIKUIbHA JIEKIlsl, CEMIHAPCHbKI Ta TMPaKTHYHI 3aHSATTS, IHTErPOBaHI YPOKH
MaTEeMAaTHKH 3 MPOGUIBHIM MPEAMETOM TOIIIO ).

Peanizamisi piBHeBO1 audepeHIianii Ha TPAKTUYHUX 3aHATTAX € OJIHIEID 3 TOJOBHUX YMOB
edekTuBHOCTI HaBYaHHS.OCOOIMBICTIO MPAKTUYHUX 3aHATh MAa€ OyTH MOCTIHHE 3ay4eHHS Y4YHIB JIO
caMOCTiitHOT poOoTH. JIOLLIFHO CIUILHO OOTOBOPUTH 1ICH0 Ta aJITOPUTM PO3B’S3yBaHHS MEBHOTO KJIACY
3anad. [licas nporo KOKHUN y4eHb MO’KE BUKOHYBATH 3allPOIIOHOBAHY CUCTEMY BIIPAB, CIUIKYIOUHCH 13
BUUTEJIEM.

BaxnuBe wicue B oprasizainii HaBYaHHS MaTEMaTHUKA Ma€ TMOCICTH BAOCKOHAICHHA, Y
MOPIBHSIHHI 3 OCHOBHOIO IIIKOJIOI), CHUCTEMHU CaMOCTiiiHOI poOoTu yuHiB. DOpMyBaHHIO BiIMOBITHUX
MOTHBIB JI0 CAMOCTIHHOT POOOTHU CIIpHUsi€ 3aCTOCYBaHHS 3aBJaHb HA PUCYHKaX, KOHTPOJIbHUX 3alUTaHb,
30KpeMa MPHUKIATHOTO XapaKTepy, MOMAIHIX pOOIT 3 JOCHIIKEHHS KOHKPETHUX KIAciB (PYHKIIIMH,
T€OMETPUYHUX KOHCTPYKLIIH.

BaxxnuBum 3ac000M HaBUaHHS MOXYTh CTATH KOHTPOJIbHI 3alMTaHHA 1 TECTOBI 3aBIaHHS, SKi
CIpsIMOBaHI HE Ha BIATBOPEHHs O3Ha4YeHb, (akTiB, GopMy, a Ha 3’sCyBaHHs €JIEMEHTIB Ta CTPYKTYpH
O3HAaUYE€Hb MAaTeMAaTHMYHUX OO’€KTiB; iX MICI B CHCTeMi IHIIMX TOHAThH; OMepalliid, sfKi MOXKHa
BUKOHYBaTH 3 00’€KTOM, Horo ocobmuBocteil Ta BiactuBocTed. [lo/iOHI KOHTPOJBHI 3almUTaHHA
CTUMYJIIOIOTh HPOAYKTHBHE MHUCIEHHS YYHIB, CHPUSIOTH HEPOPMAIHHOMY 3aCBOEHHIO TEOPETUYHOTO
MaTepiany, (OpMyIOTb HaBHUYKM TOPIBHSAHHS, Kilacu@ikalii, y3araJlbHEHHs, 3aCTOCYBaHHS
MaTEeMaTUYHUX MOHSATH 1 00’ €KTIB.

OO0O0B’SI3KOBUM €JIEMEHTOM TEXHOJIOT1l HaBYaHHS Ma€ OyTH MOCTiHA J1arHOCTHKA HaBYAJIbHUX
JOCSATHEHb y4YHIB. BUBUEHHS KO>KHOT TEMU CIliJ] MOYMHATH 3 BUKOHAHHSA I1arHOCTUYHOT poOOTH, 1110 J1a€
3MOT'Y BCTAHOBUTH PIBE€Hb BOJIOJIIHHS MaTepiajioM MONEPeAHbOT TeMU. 3a pe3yJbTaTaMu J1arHOCTUYHOT
poOOTH BUSIBISIOTHCS MPOTAJIMHU Y MIATOTOBII y4HS, HOrO JOCATHEHHS, IO JIOTIOMAara€e CIpsMyBaTh



3yCHJUIA HOTO Ta BUKJIaZaya Ha MOJIMIICHHS CTaHy CIIPaB.

3HayHe MiCIle Yy TEXHOJOril HaBYaHHS MAa€ MOCIJaTH TEMAaTHUYHHA KOHTPOJb HAaBYAIBHUX
JOCATHEHB K 3aci0 yINpaBIiHHS HaBYaJIBHUM IpolecoM. /[0 KOXKHOI TeMU CHCTeMa KOHTPOJIO MOXKE
CKJIaJaTUCS 3 TEMaTHMYHOi KOHTPOJBHOI pPOOOTH, IO, SK MpPaBWIO, BKIIOYAE Bl YAaCTMHU —
TEOPETUYHY] TECTOBY.

OG0B’ A3KOBHM €JIeMEHTOM HABYAHHS MAIOTh CTAaTH iHAMBiZyalbHi 3aBJAaHHS 3 TEMH. IX BapTo
MIPONIOHYBATH HA 3aBEpIIATBHOMY €Tall BUBYCHHS TEMH JJIsl CAMOCTIHHOTO OIPAIIOBAHHS IICIS BCiX
KOHTPOJIIOIOYMX 3aX0J1iB. MeTa 3aBJaHh — OXONHWTH Marepiajl TeMH B IUIOMY, IPUBEPHYTH YBary Jo
TOJIOBHOTO, JaTH JOJATKOBI MPUKIAJAM 1 TOSICHCHHS OKPEMHUX CKJIQJHUX MOMEHTIB, MIIKPECIUTH
0COONMMBOCTI ¥ TOHKOII, MEPEKOHATH YUYHIB Y MOXIIMBOCTI PO3B’SI3aHHS 337a4 OCHOBHUX THIIIB.
[nuBinyanbHl 3aBAaHHS TEPEBIPAIOTHCSA, OINHIOIOTHCS BYHUTEIEM Ta 3axHUIIAlOThCA ydHeM.Baprto
IUIaHYBAaTU BUKOHAHHS 1HIWBIAYalbHUX 3aBJaHb, SIKI Mepe0ayaroTh O3HAHOMIICHHS SIK 3 PO3BUTKOM
MaTeMaTHUKd B ICTOPUYHOMY acnekTi (Hampukmnana, 3 TeMu «CKUIbKM ICHYe TeoMeTpii?»), Tak 1
3mictoBHUX («IlepcnekTuBa», «MaTremMaTuka i COII0IOTINN).

OnmnuMm 3 edeKTUBHUX 3acO0IB yIOCKOHAJIEHHS HaBYaHHS, OCOOJMWBO Yy CTapIIiil IIKOJI, €
MO/TIyJIbHE TIPOCKTYBaHHS HABUAIBHOTO TPOIIECY, SKe Tependadae, mo OJMHALCI0 BUMIPY HABYAITBHOTO
MPOIIECy € HE YPOK, a MEeBHA CYKYIMHICTh YPOKIB, sIKa OXOILTIOE JIOTTYHO TOB’SI3aHHUMA OJOK HaBYAJIBHUX
MMUTaHb TCMH.

[Iporpama mnepembauae HacamIiepes] OBOJOIIHHS 3arajlbHOI0 MaTEeMaTHYHOIO KYJIBTYPOIO,
BUpPOOJIEHHS] MaTEeMaTHYHOTO CTWJIIO MHCIEHHSA, TOOTO BMIiHHA KiacudikyBatu 00 €KTH,
BCTaHOBJIIOBATH 3aKOHOMIPHOCTI, BUSIBJISTH 3B SI3KM MK PI3HUMU SIBUIIAMU, TPUIMATH PIIIEHHS TOIIO.

CTpykTypa HaBuYajJbHOiI nmporpamu. [Iporpamy nomano y dopmi Tabmuili, MO MICTUTh IBi
KOJIOHKH:  OYIKyBaHI  pe3yibTaTH  HaBYaJbHO-TI3HABAIBHOI  JIUIBHOCTI  yYHIB  Ta3MiCT
HaByYajgbHOTOMaTepiany. OuikyBaH1 pe3yJIbTaTH HaBYAIHHO-TI3HABAJILHOI TISUTHHOCTI YUHIB OPIEHTYIOTH
Ha pe3yJbTaTH HABYAHHS, SIKI € 00 €KTOM KOHTPOJIIO M OIIHIOBaHHs. Y 3MICTI BKa3aHO HaBYAJIbHUN
Marepian, SIKA{ MiJyIsrac BUBYSCHHIO 3 METOIO IOCATHEHHS BIIMOBITHUX PE3ybTaTIB.

3MICT HaBYaHHS MAaTEMAaTHKHA CTPYKTYPOBAaHO 3a TEMaMH BIAMOBIAHMX HaBYAJIbLHUX KYPCIB 13
3a3HAYEHHSM TIOCIIJOBHOCTI Te€M Ta KUIBKOCTI TOJMH Ha iX BUBYEHHSA. TaKuil poO3MOALT 3MICTY 1
HABYAJIHOTO 4Yacy € OPIEHTOBHUM. YUHUTENsM 1 aBTOpaM MiIPYYHUKIB HAJA€TbCA MPABO KOPHUTYBATH
MOCJIIZIOBHICTh BUBYEHHS TEM Ta 3MIHIOBAaTH PO3MOJILUT TOJUH Ha iX BUBYEHHSI 3aJI€KHO Bl MPUUHATOT
METOJMYHOI KOHIIEMIii Ta KOHKPETHUX HaBYaJbHUX cuTyaliil.Ha mouatky KoXHOTro Kjacy BKa3aHO
3HaYHy KUIbKICTh PE3epBHUX TOJIMH, SKI BYUTENb, HAa BJIACHUHA pO3CYJ] MOXE BHUTpadyaTH Ha
CUCTEMAaTH3aIll0 Ta TOBTOPEHHS MaTepially Ha MOYaTKy Ta B KiHII pOKY, 30UIbIIEHHS KUTbKOCTI FOJUH
Ha KOXHY 13 BKa3aHHX T€M, 30KpeMa IJii BHECEHHS 3MIH J0 OPIEHTOBHOTO KaJICHJAPHO-TEMaTHYHOTO
iaHy.3a yMOBM BUAUICHHS TOJAMH BaplaTUBHOI CKJIAJOBOI HA BHUBYEHHS MaTEeMaTHKHU
J0JTATKOBUHYACTIONOBHIOE TOJIMHU PE3EPBY.

[Iporpama MIiCTUTh MepeNiK OYIKyBaHMX pE3YNbTATIB PIBHSA MIATOTOBKM YYHIB 3a KOXHOIO
TeMo10. BiH cllyrye 0CHOBOO /ISl TUIaHYBAHHSI CUCTEMH TEMAaTHYHOI'O KOHTPOJIO, JUISl AIAarHOCTUYHOIO
KOHCTPYKTUBHOTO 3aJaHHS I[Ied BHMBYEHHS TEMH Yy BHIJSAI CHCTEMHU 3aBJaHb, MOXKIUBICTh
PO3B’sI3aHHSA SAKHX Ha/la€ BUBUYCHHS TEMH.

[Iporpama Hajae BUMTENIO IMIMPOKI MOMIJIMBOCTI Ul BUKOPUCTAHHS PI3HUX 3ac00iB, Gopm,
METO/IiB HaBYaHHs, BUOOPY METOMYHUX HUISAXIB 1 IPUHOMIB BUKJIAIEHHS KOHKPETHOTO MaTepiaiy.

HaBuanbHi Temu, BU3HAYEHI MPOTpamMoOl0, MOXYTh BHUBYATHUCA YYHSIMH Ha PIBHUX PIBHAX
3aCBOEHHS TEOPETUYHOTO MaTepiany i QopMyBaHHS BMiHb. 3a YMOBU HEIOCTaTHBOTO pIBHS
MaTeMaTHUYHOI MATOTOBKH YYHIB KJIacy Jesiki TEeMU Ha YpOKax MOXYTh PO3TIAaaTHCs 0e3 T0BeICHb, Ha
MPOCTUX 1 JIOCTYMHUX NPUKIATaX 1 HE BUHOCUTHCA y TIOBHOMY OOCS31 ISl TEMAaTUYHOTO KOHTPOJIIO.
3anikaBeH1 yuHi MOXYTh JIeTaJIbHIIIE OTTAHOBYBATH TaKi TEMU CaMOCTIHHO 3a MIPYYHUKOM, Ha Kypcax



3a BUOOPOM UM IiJ] Yac iHIMBiTyaJTbHOTO HAaBYAaHHS B I103aypPOYHUN Yac.

Oco00,1MBOCTi OLIHIOBAaHHSA TA BeJeHHS *KyPHaJy. Y KiHIII KOKHOI TeMH 3 aJreOpH 1 MOYaTKiB
aHaJI3y Ta 3 TeOMEeTpii BUMTEIh MPOBOJAUTH TEMaTHYHE OIliHIOBaHHsS. [Ipw BHCTaBIeHHI TeMaTWUYHOL
OI[IHKK BPAaXOBYIOTbCS BCi BUIM HABYAIBHOI MISTIBHOCTI, IO MIUISTadd OI[IHIOBAHHIO MPOTATOM
BHUBYCHHS TEMH.

CemecTpoBe OIIHIOBaHHS 3IMCHIOETHCS HA MIJICTaBI TEMATUYHOTO OKPEMO 3 areOpH i MOYaTKiB
aHaIzy 1 okpemo 3 reomerpii. THMOBMMH HaBYAIHLHUMHU IUIAHAMH 3araJlbHOOCBITHIX HaBYAIbHHX
3aknanaiB IIl crymento mepenbauene ounixHioBaHHS y4HiB 10-11-x kmaciB 3 matemaruku. CemecTtpoBa
OIlIHKA 3 MAaTeMaTHKH BHBOJHUTHCA SK CEpPeIHE apU(PMETHYHE CEMECTPOBHUX OIIHOK 3 JBOX
MaTeMaTUYHUX KypciB (anreOpu i MoYaTkiB aHaNi3y Ta TeOMETpii) Ta 3AIHCHIOETHCS OKPYIJICHHS 10
ninoro yucia. (Hampuknazn, yaeHs/ydeHHIE Mae CEMECTPOBI OLIHKHU 8 3 anreOpH 1 MovaTKiB aHamizy i 9
3 reometpii. Tomi cepeane 3HaueHHs cTaHoBUTHME (8+9):2=8,5=9. OTxe, cemecTpoBa OIlIHKA 3
marematuku — 9). CemecTpoBa OIliHKa 3 MATEMATHKH BUCTABISIETHCS O3 IATH JIO KJIACHOTO JKypHAITY Ha
CTOpIHKY 3 aireOpu 1 MOYaTKIB aHali3y B CTOBMYUK 3 HagnucoM «l cemectp. Matemarukay, «lI
cemectp. Maremaruka» Ta Ha CTOpIHKY 3BelaeHOro o0miky. CemecTpoBa OIlIHKa MOXKE MIIIAraTv
KOPUTYBAaHHIO BIAMOBIMHO 10 «IHCTpyKIIii 3 BEOCHHS KJIACHOTO XypHany yd4HiB 5-11(12)-x kiaciB
3arajbHOOCBITHIX HaBYaJbHUX 3aKJIadiB», 3aTBEp/KEHOI Haka3oM MiHicTepcTBa OCBITH 1 HayKH
VYkpainu Big 03 guepBas 2008 poxy Ne 496. KopuroBana cemecTpoBa OIliHKa 3 MaTeMaTUKH BUBOIUTHLCS
SK cepeiHE apu(PMETUYHE CKOPUTOBAHUX CEMECTPOBHX OIIIHOK 3 IBOX MaTeMaTHYHUX KypciB (anredpu i
MOYaTKIB aHA3y Ta TEOMETpii) Ta 3AIMCHIOETHCS OKPYIJIGHHS A0 IUIOTO YWCia 32 HaBEJISCHUM
npHKiIagoM. BucraBiserbcsi kopuroBaHa ceMecTpoBa OIlIHKAa 3 MaTeMaTHKH Ha CTOPIHKY 3 airedpu i
MOYaTKIB aHAJI3Yy.

PiyHe ouiHIOBaHHA 3MIHCHIOETHCSI HA OCHOBI CEMECTPOBUX ab00 CKOPUIOBaHMX CEMECTPOBHX
OITIHOK 3 MaTeMaTWKu. PidyHa OIliHKa 3 MaTEeMaTHUKHA BUCTABJISETHCS HA CTOPIHKY 3 alreOpH 1 MOYaTKiB
aHai3y B CTOBMYMK 3 HaamucoM «Piuna. Maremaruka». Ha cTopiHKy 3BeneHOTO OONIKY HaBYAIbHUX
JOCSATHEHb YYHIB PIUHa OLIIHKA 3 MATEMaTUKH BUCTABIIAEThCA Yy CTOBMUUK «MaremaTHkay.



AJITEBPA 1 TIOYATKU AHAJII3Y 10-i1 kmac
(54 200. I cemecmp — 16 200, 1 200 na musicoens,
Il cemecmp — 38 200, 2 200 na muscoens, Pezeps — 7 200un)

OuikyBaHi pe3y/ibTaTH HABYAJILHO-Ni3HABAJIbHOI
AisUIBHOCTI Y4HIB

3MicT HABYAJIBHOT'0 MaTepiaay

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

Ydenb/yyeHuus:

KOPUCTYETHCA PI3HUMU CIIOCOO0aMU 3a1aHHs (DYHKITIN;
3HAXO0AMTh 00JIACTh BU3HAUCHHS (PYHKIIOHATEHUX
3aJIeKHOCTEH; 3HaUeHHS (PYHKIIH TPpH 3aJaHUX
3HAYCHHSX apTyMEHTY 1 3HAUCHHSI apTyMEHTY, 3a KX
¢byHk1is HaOyBa€e JaHOTO 3HAUCHHS,

BJIACTHBOCTI;

BCTAHOBJIKOE BJIACTUBOCTI (DYHKIIH;

004YMCIII0€ TA MOPIBHIOE 3HAUECHHS BUPA3iB, K1 MICTATh
CTENeH1 3 palioHATBHUMHU TTOKa3HUKAMH, KOPEHI;
PO3Mi3HAE TA CXeMATHYHO 300paskye rpadiku
CTEeNeHEeBUX (YHKIIIH;

MO/IeJIIO€ PeabH1 MPOLECH 32 IOTIOMOTOI0 CTEIIEHEBUX

GbyHKIIIH.

Uwmcnosi ¢pyHKIIT Ta X BIACTHBOCTI.
Crnioco6u 3amanns ¢ynkuii. [Tapai ta
HermapHi QyHKIil.

Kopins n-ro crenens. ApudmMeTnanuit
KOPiHb N-TO CTEMNEHsI, HOTO BIACTHUBOCTI.
Creninp 3 pamioHaATbHUM MTOKa3HUKOM, Ta
HOTr0 BJIaCTUBOCTI

Crenenesi (yHKIIII, IXHI BJaCTUBOCTI Ta
rpadiku.

Tema 2. TPUTOHOMETPUYHI ®YHKIIII18 romun

YdyeHb/yyeHuus:

BMi€ I1epeX0IUTH Bijl pajilaHHOT MIpU KyTa JI0 TpajycHOL
U HaBIIAKH,

BCTAHOBJIIOE BIAIIOBIAHICTS MK IIMCHUMH YHUCIIAMH 1
TOYKaMH Ha OAMHUYHOMY KOJIi;

po3ni3Hace i cxeMaTu4uHo 0yaye rpadiku
TPUTOHOMETPUIHUX (PYHKITIH;

JTIOCTpY€E BIAaCTUBOCTI TPUTOHOMETPUYHUX (PYHKITIH 32
JOTIOMOTOF0 TpadikiB;

NepeTBOPIOE HECKIIATHI TPUTOHOMETPUYHI BUPA3H;
3aCTOCOBY€ TPUTOHOMETPHUYHI (DYHKIIIT 10 OTTUCY
pealIbHUX MPOIIECIB;

PO3B’sA3Yy€ HAUTIPOCTII TPUTOHOMETPUYHI PIBHSHHS.

CuHyc, KOCHHYC, TaHT€HC, KyTa. Pagianne
BHUMIPIOBAaHHS KYTiB.

TpuronomerpuyHi QyHKIIIT YUCITOBOTO
aprymenTy. OCHOBHI CIIBBIIHOIIIEHHS MK
TPUTOHOMETPUIHUMHU (QYHKITISIMH OJTHOTO
aprymenty. @opMmyinu 3BeIeHHS.
[Tepiomnunicts QyHKIi. BaacTuBocti Ta
rpadiku TPUTOHOMETPUYHUX (DYHKITIH.
DopMmyH 10AaBaHHS IS
TPUTOHOMETPUIHHUX (DYHKIIIF Ta HACIIIKH 3
HUX.

HaiinpocTimri TpuroHoMeTpruyH1 piIBHSHHS.

Tema 3. IOXITHA TA II 3BACTOCYBAHHS14 roaun

Y4yenb/yyeHuus:

PO3yMi€ 3HaUCHHS MOHATTS MOXIJHOT Ul ONTUCY
peabHUX MPOILECIB, 30KpeMa MEXaHIYHOTO PYyXY;
3HAXOAUTH MIBUKICTb 3MIHHU BEJIMYUHH B TOYII1; KyTOBHUI
Koe(illieHT 1 KyT HaXuily JOTUYHOI 10 rpadika QyHKIil
BJAHIA TOYII;

audepenuiroe GyHKIii, BAKOPUCTOBYIOUH TAOIUIIIO
MOXITHUX 1 IpaBuiia AU(epeHITIFOBaHHS;

3aCTOCOBY€ MOXITHY JJIS 3HAXO/KEHHS TPOMDKKIB
MOHOTOHHOCTI 1 eKCTpeMyMiB (PyHKIIIT, TOOYy10BU
rpadikis;

3HAXOMTh HaiOuIbIIe 1 HaliMeHIIe 3HaYeHHs (QYHKILIT;
PO3B’sI3y€ HECKIIAIHI MPUKIIAIHI 3a/1a41 Ha 3HAXOXKEHHS
HaOUIBIINX 1 HAWMEHIINX 3HaYeHb PeaJbHUX BEJMUNH.

[Toxigna yHkii, ii reoMeTpUYHUN
(bI3MYHUIMA 3MICT.

[TpaBuna qudepeHIiroBaHHS.

Osnaka cranocti pyHkuii. locraTHi yMoBU
3pOCTaHHA U criajiaHHs (QyHKII.
Excrpemymu ¢yHKIii.

3acTtocyBaHHS MOXITHOT IO TOCTIIKEHHS
¢byHK1iM Ta oOYI0BH iXHIX IpadikiB.
HaiiOinbiie 1 HaiiMeH1Ie 3HaueHHs! QyHKIIT
Ha MPOMDKKY.




AJITEBPA T TIOYATKU AHAJII3Y 11 knac
(54 200. I cemecmp — 16 200, 1 200 na musicoens,
Il cemecmp — 38 200, 2 200 ha musicoenn, Pezepe — 18 200un)

OuikyBaHi pe3yJibTaTH HABYAJIbLHO-Ni3HABAJIbHOI
AisUIBHOCTI Y4HIB

3MicT HABYAJIBHOT'0 MaTepiaay

Tema 1. IOKA3HUKOBA TA JIOTAPU®MIUHA ®YHKII 16 rogun

Ydenb/yyeHuus:

po3ni3Hae i 0yaye rpadiku MOKa3HUKOBOT i
norapupmigHOT QyHKITIH;

JII0OCTpYE€ BIaCTUBOCTI MMOKAa3HUKOBOT 1 JIoTapuPMidHOT
¢byHKIIH 32 JOOMOT0I0 IpadiKiB;

3aCTOCOBY€ TIOKa3HUKOBY Ta Jorapudmiuny QyHKIil
JI0 OTMCY peaTbHUX MPOIIECIB;

PO3B’AI3y€ HANTIPOCTIII TOKa3HUKOBI Ta JIOTapU(MIdH1
PIBHSIHHS 1 HEPIBHOCTI.

BrnactuBocTi Ta rpadiku moxazHUKOBOT

b yHKIII.

Jlorapudmu Ta ix BmacTuBOCTi. BnactuBocri
ta rpadik morapudmianoi QyHKIIII.
Haiinpocrinri moka3zHUKOBI Ta JorapudmivHi
PIBHSHHS 1 HEPIBHOCTI.

Tema 2. IHTET'PAJI TA HOT'O BACTOCYBAHHS 10 roaun

Ydenb/yyeHuus:

3HAXOAUTD MEPBICHI 32 TOTTOMOTOIO TAOJIHII
MEPBICHUX Ta 1X BJIACTUBOCTEH;

BU/ILJIsSE TIEPBICHY, 110 3aJ0BOJIBLHSE 3a/1aH1 TOYATKOBI
YMOBH;

00YMCIIIOE THTETpAJT 32 JOTIOMOTOI0 TaOIHIIl EPBICHUX
Ta iX BJIACTHBOCTEH;

3HAXOAUTH TUIONI KPUBOJIHIMHUX Tpaneriil.

[lepBicHa Ta ii B1aCTUBOCTI.

Busnauenuii iHTErpa, Horo reoMeTpUYHUN
3MICT.

OOGuwrCIIeHHs TUIOI TUIOCKHUX (iryp.

Tema 3. EIEMEHTH KOMBIHATOPUKH, TEOPIi UMOBIPHOCTEN I MATEMATHYHOI

CTATHUCTHKMH 10 rogun

Yyenb/yuenunus:

PO3YMie€ 1110 Take MepecTaHOBKU, PO3MIIICHHS,
KoMOiHaIii (0e3 MOBTOPEHbB), KITACHYHE BU3HAYCHHS
MOHATTS KMOBIPHOCTI, 110 TaKe TeHEepaJIbHA
CYKYITHICTh Ta BUOIpKa, O3HAYCHHS CEPEITHBOTO
3HAYCHHsI, MOJIU Ta MEIIaHH BUOIPKHU

004YM CJII0€ BITHOCHY YaCTOTY MOJIT;KUTbKICTh
MepECTaHOBOK, PO3MIIlICHb, KOMOIHAI1;iIMOBIPHICTh
MO/Ii1, KOPUCTYIOUYHUCH il O3HAYEHHSM 1
KOMOIHATOPHUMH CXEMaMH;

MOSICHIOE 3MICT CEpeIHIX MOKA3HHKIB Ta
XapaKTEPUCTHK BUOIPKH;

3HAXOAUTDb YHCIIOBI XapaKTEPUCTHUKN BUOIPKH JTaHHX.
3aCTOCOBY€ NMOBIPHICHI XapaKTEPUCTUKH
HABKOJIMIIIHIX SIBUMI JUIsI IPUNAHSTTS PIillICHb

EnemenTtu xom6iHaTopuku. [lepectanoBKkH,
po3MileHHs, KoMOiHaIii (0e3 MOBTOPEHB ).
Krnacnyne BU3HAYCHHS! HMOBIPHOCTI
BUIIAAKOBO]T ITOIII.

BubipkoBi XapakTepUCTHKH: pO3MaxX BHOIPKH,
MoOJa, MeJliaHa, cepeHe 3Ha4YeHHs. [ 'padiune
noJaHHs iH(opMaIlii mpo BHOIPKY.




I'eomerpis. 10 xnac
(51 200. I cemecmp — 32 200, 2 200 Ha musicoeHb,
Il cemecmp — 19 200, 1 200 na muscoensv, Pezeps — 7 200un)

OuikyBaHi pe3yJibTaTH HABYAJIbLHO-Ni3HABAJIbHOI
AisUIBHOCTI Y4HIB

3MicT HABYAJIBHOI'0 MaTepiaay

Tema 1. TAPAJIEJIBHICTD INPAMMUX I IIVIOIWH Y ITPOCTOPI 17 roaun

Ydenb/yyeHuus:

Ha3MBAa€ OCHOBHI MOHSATTS CTEPEOMETPIT;

PO3pi3Hsi€ 03HAUYBaHI Ta HE O3HAYYBaHI MOHSTTS,
aKCIOMH Ta TEOPEMH;

(opmy0€ akcioMH cTepeoMeTpii Ta HACTIIKH 3 HUX;
3aCTOCOBYE aKCIOMH CTEPEOMETPil Ta HACIIIKU 3 HUX
710 PO3B’sI3aHHS HECKJIAIHUX 3a/1a4;

KJacu(pikye 3a IEBHUMHU 03HAKaMUB3a€MHE
PO3MIIIIEHHS TIPSIMUX, MIPSIMUX 1 TUTOIIKH, TDIOIIHH Y
MPOCTOPI 32 KUTBKICTIO 1X CHUJTbHUX TOYOK;
BCTAHOBJIKOE TTAPATETBHICTh MPSIMUX, TPSAMOT Ta
TUTOIIHMHY, JIBOX TIJIOUIHH;

3’5ICOBY€E, 4H € JIB1 IPSIMI MUMOOLKHUMHY;

300paxkae Girypu y mpocTopi;

3aCTOCOBYE BITHOUICHHS MMApaJIEIbHOCTI MDK MPSAMUMU
1 IJIOIMHAMH Y TPOCTOPI JI0 ONHCY BiHOIIEHb MIXK
00’€KTaMH HaBKOJIMITHBOTO CBITY.

OCHOBHI MOHSATTSI, AKCIOMH CTEPEOMETPIi Ta
HAWMPOCTINIi HACTIAKH 3 HUX.

B3aemue po3MillieHHs IPSAMUX y TTPOCTOPI.
[TapanenbHe MPOEKTYBaHHS 1 HOTO
BJIACTUBOCTI. 300paxkeHHs (iryp y
crepeomeTpii. [TapanensHicTs IpsiMOi Ta
rtomuHU. [lapanenbHiCTh MIIOMIHH.

Tema 2. HEPIHEHAUKYJIAPHICTD NIPAMUX I IIVIOHNIUH Y ITPOCTOPI 17 roqun

Yyenb/yuenunus:

BCTAHOBJIKOE TA OOIPYHTOBYE MEPIICHIUKYISIPHICTh
MPSMHUX, TIPSIMOT Ta MJIOMIMHHU, JBOX IJIOIINH;
(opMyJ110€ 03HAYCHHS KyTa MDK TIPSIMUMH, TIPSIMOTO
Ta IJIOIIHUHOO, IJIOIIMHAMHE; TEOPEMY MPO TPH
TePIEHIUKYIISIPH;

3aCTOCOBY€ BITHONIICHHS MDK MPSIMUMU 1 TUIONTUHAMU
y IPOCTOPI, BiICTaH1 1 KyTH Y IPOCTOP1 10 OTIHCY
00’€KTIB HABKOJUIITHBOTO CBITY;

PO3B’sI3y€ 3a/1a4i Ha 3HAXOKEHHS BiICTAaHEH Ta KyTiB
B MPOCTOPI, 30KpeMa MPAKTUYHOTO MICTY.

[eprieHAUKYISAPHICTD TPSIMUX.
[lepneHAMKYISAPHICTD MPSAMOT 1 TTIOIIIMHH.
Teopema npo TpH NEPHICHANKYISPH.
[eprieHAMKYISPHICTD TUTOIINH.
JIBOorpaHHMIA KYT.

BumiproBaHHsI BIICTaHEH y IPOCTOPI: BiJ
TOYKH JI0 TUIOLIMHH, BiJI IPSIMOT 10
TUTOIIMHY, MDK TUIOIIMHAMU. BUMiproBaHHs
KYTIB Y IPOCTOPi: MDK MPSIMUMU, MK
MPSIMOIO 1 TUIOIIMHOI0, MDK TUTONTAHAMH.

Tema 3. KOOPAUHATHU I BEKTOPH 10 rogun

Y4yenb/yyeHuus:

KOPHCTYETHCSH aHAJIOTIEI0 MK BEKTOpaMH 1
KOOpAMHATaMHU Ha IUIOIIMHI i y IpOCTOpi;
YCBiIOMUIIO€ BXXJIUBICTh BEKTOPHO-KOOPANHATHOTO
METOly B MaTeMaTHIli;

BHKOHYE€ olepallii HaJl BEKTOpaMH;

3aCTOCOBY€ BEKTOPH VIl MOJICJIFOBAHHS 1 00UNCICHHS
TreOMETPUYHUX 1 PI3UYHUX BEIUYUH;

3HAXOAMTh BIICTaHb MDXK JIBOMa TOUKaMH, KOOPIUHATH
Cepe/IMHU Bi/Ipi3Ka, KOOPAMHATH TOYOK CUMETPUUHUX
BIJTHOCHO MOYaTKy KOOPJIMHAT Ta KOOPAUHATHUX
TUTOIIIMH;

BHKOPHUCTOBY€E KOOPJIUHATH Y IPOCTOPI TSt
BHUMIpPIOBAHHS BifICTaHEH, KyTiB;

[TpsIMOKYTH1 KOOPAMHATH B IPOCTOPI.
Koopaunaru cepenunu Binpiska. Biacrans
MDK IBOMa TOYKAMH.

Bextopu y npoctopi. Onepartii Hax
BekTopamu. @opmyIu Jj1sl 0OUUCIICHHS
JIOBKUHH BEKTOPa, KyTa MK BEKTOPaMH,
BiZICTaHi1 Mk JBOMa Toukamu. CUMETpist
BITHOCHO TIOYATKy KOOPJIMHAT Ta
KOOPJMHATHUX TUIOIIHUH




I'eomerpis. 11 xnac
(51 200. I cemecmp — 32 200, 2 200 Ha musicoeHb,
Il cemecmp — 19 200, 1 200 na musicoenn, Pezepe — 14 200un)

OuikyBaHi pe3yJibTaTH HABYAJIbLHO-Ni3HABAJIbHOI
AisUIBHOCTI YYHIB

3MicT HABYAJIBHOI'0 MaTepiaay

Tema 1. MHOI'OI'PAHHUKMH 14 ronun

Ydenb/yyeHuus:

po3Mi3HAa€ OCHOBHI BUJJ MHOTOTPAHHUKIB Ta X
€JIEMEHTH;

300paKy€ OCHOBHI BUIM MHOTOTPAaHHUKIB Ta iX
€JIEMEHTH;

Mae ysBJIeHHS TIPO Mepepi3u MHOTOTpaHHUKA
IJIOLIMHOIO;

(opMmyJ110€ 03HAYEHHS BKa3aHUX Y 3MICTI
MHOTOTPaHHUKIB;

3anucye GopMyiH st 00UUCICHHS U0l O19HOT Ta
[IOBHOT TOBEPXOHB NMPU3MHU Ta Mipamiau

004YMCIII0€ BETMUMHUOCHOBHUX €JIEMEHTIB
MHOTOTPaHHUKIB;

3aCTOCOBY€ BUBUYEHI (POPMYIIH 1 BIIACTUBOCTI JI0
pO3B’sI3yBaHHS 3aj1a4, 30KpemMa MPUKIIaJHOTO 3MICTY.

MHororpanHuK Ta foro enemeHTd. Omykii
mHororpanHuku. [Ipmma. Ipsma i
npaBuiIbHa npu3Mu. [lapaneneniner.
[Tipamina. [TpaBunsHa mipamina. [lepepizu
MHOTOT'PaHHHKIB.

[Tnomri 6i9HOT Ta TOBHOT MOBEPXOHB
PU3MHU, MIPaMiJIH.

Tema 2. TIJIA OGEPTAHHS 12 roaun

YdyeHb/yyeHuus:

004M CJII0€ BETUYNHUOCHOBHHX €JIEMEHTIB TLIT
obepTaHHS;

3aCTOCOBYE BIIACTUBOCTI TUT 0OEpTaHHS 10
pO3B’sI3yBaHHS 3a]1a4;

po3ni3Ha€e BUIU TUT 00EpTaHHS, IXHI
€JIEMEHTH;MHOTOTPAaHHUKH 1 TUTa 00EpTaHHS Y iX
KOMOIHAIIISIX B 00’ €KTaX HaBKOJIMIITHBOTO CBITY.

[uniagp, koHyce, ix enementu. [lepepizu
LWTIHJIpa 1 KOHYCa: OChOBI Iepepi3u
MUTIHAPA 1 KOHYCa; Iepepi3u IUTIHpa 1
KOHYcCa IUIOU[MHAMH, MapajieIbHUMHA OCHOBI.
Ky 1 cdepa. Tlepepis Ky MIOMKAHOO.

Tema 3. OB’EMU TA IIVIOIII IOBEPXOHb TEOMETPUYHMUX TIJI 11 roaun

Y4yenb/yuenuus:

3anmucye Gopmyiu i 00UHCIICHHS 00’ eMIB
napasiesnerimne/ia, Ipu3MH, Mipamiay, IUTHIpa, KOHYCa,
KyJi, TUTom] O19HOT Ta TOBHOT MMOBEPXOHB ITWIIIHIPA,
KOHYca, TIonI cepu;

Mae€ ysiBJIEHHsI Tpo 00’eM Tiia Ta 1oro OCHOBHI
BJIACTHBOCTI;

PO3B’s13y€ 3a7a4i Ha OOUKCTICHHS 00’ €MIB 1 TLION]
MOBEPXOHb FT€OMETPUYHUX T1, 30KpeMa MPUKIaTHOTO
3MICTY.

[TonsaTTs mpo 06’eM Tina. OCHOBHI
BJIACTUBOCTI 00’ eMiB. OO0’ €MU TIPU3MH,
napaJiesneninesna, mpamiam, MIIHIpa,
KOHYyca, KYJIi.

[Tnomuri 619HOT Ta MOBHOT TOBEPXOHb
muTiHIpa, konyca. [Tnoma chepu.

I'osioBa npeaMeTHOI KOMicii




