HABYAJIBHA ITPOI'PAMA 3 MATEMATHUKIA
st yani 10-11 knacis
3arajJbHOOCBITHIX HaBYaJbHHUX 3aKJIaliB
PiBens crangapty

I[TOACHIOBAJIBHA 3AIINCKA

Jns ycmimHol y4yacTi B Cy4acHOMY CYCIUIBHOMY JKUTTI OCOOHMCTICTh TOBHHHA BOJIOJITH
NEeBHUMM IpPUHOMaMU MaTE€MaTU4HOI AISIBHOCTI Ta HaBUYKAMHU IX 3aCTOCYBaHb 10 PO3B’SI3yBaHHS
IPakTUYHUX 3ajad. [leBHOI MaremMaTW4yHOI MIArOTOBKM 1 T'OTOBHOCTI ii 3aCTOCOBYBaTH BHUMarae i
BHUBUYCHHS 0araThb0X HAaBYAIBHUX MPEAMETIB 3arajlbHOOCBITHBOT IIKOJHM. 3HAYHI BUMOTH JI0 BOJIOJIHHS
MaTeMaTHKOI0 Yy PpO3B’SI3yBaHHI MPAKTHUYHUX 3a/ad CTaBJATh CY4YaCHUH PHUHOK IIpali, OTPUMAHHS
AKICHOT MpodeciifHOT OCBITH, MPOJOBKEHHS OCBITH HAa HACTYNMHHUX eTanax. ToMy OZHHMM i3 TOJOBHHX
3aBaHb I1[bOIO Kypcy € 3a0e3leueHHs YMOB Ui JOCATHEHHS KOXHMM YYHEM [PAaKTUYHOI
KOMIIETEHTHOCTI.

Ilpakmuuna komnemenmmuicms nepedoayae, 10 BUIYCKHHUK 3arajbHOOCBITHROTO HABYAIbHOTO
3aKJay:

. BMi€ OyJIyBaTH 1 JOCTIKYBaTH HAMMPOCTIII MaTeMaTHYHI MOJEN pealbHUX 00 €KTIB,
MIPOILIECIB 1 SIBWII, 3a/1a4, TIOB’S3aHUX 13 HUMH, 32 JOIIOMOTOK) MaTeMaTHYHUX 00’ €KTIB, BIAMOBITHUX
MaTeMaTHYHUX 3a]1a4;

. BMi€ OBOJIO/IIBATH HEOOXITHOIO ONEPATUBHOIO iHPOPMALIIEIO JIsT PO3YMIHHS ITOCTaHOBKH
MaTeMaTH4yHOi 3ajadvi, ii XapakTepy H OCOONMBOCTEH; YTOUYHIOBATH BHUXIJIHI JaHi, METy 3ajayi,
3HAXOAUTH HEOOXITHY MOJATKOBY iH(opMaIliro, 3aco0u po3B’sI3yBaHHS 3aj1adi; MepeqopMyIbOBYBaTH
3aJjauy; pO3WIEHOBYBAaTH 3ajJlaul Ha CKJIAJOBl, BCTAHOBJIIOBAaTH 3B S3KM MK HUMH, CKJIaJaTH IUIaH
po3B’si3aHHS 3aaadi; BHOWpaTH 3acoOW pO3B’S3aHHSA 3ajadi, iX IMOPIBHIOBATH 1 3aCTOCOBYBATH
ONTUMAJIbHI; TEpeBIPATH MPaBWIBHICTh pPO3B’SA3aHHSA 337]ayi; aHali3yBaTH Ta I1HTEpHpeTyBaTu
OTPUMaHMUM pe3ynbTaT, OLIIHIOBATH HOro MPUAATHICTh 13 PI3HUX MO3ULIN; y3arajJpbHIOBaTH 3ajady,
BCEOIYHO 11 pO3IJIAAaTH; MPUIMATH PILIEHHS 3a pe3yJbTaTaMu po3B’sI3aHHsI 3a/1a4i;

. BOJIOZIE  TEXHIKOIO  OOYMCIEHb, palllOHATbHO TMOEAHYIOUM  YCHI, IHCHMOBI,
IHCTpYMEHTaJIbH1 0OYUCIIEHHS, 30KpeMa HaOJIMKeHi,

. BMI€ TIPOEKTYBaTH 1 3JIHCHIOBATH QJITOPUTMIYHY Ta €BPUCTUYHY MAISUIBHICTD Ha
MaTeMaTUYHOMY MaTepiaji;

. BMi€ IMpaitoBaTd 3 (opmysnamMu (pO3yMITH 3MICTOBE 3HAYEHHsI KOXKHOTO eJleMEeHTa
¢dbopMyiH, 3HAXOAUTH iX YMCIIOBI 3HAYEHHS MPH 33JJaHUX 3HAUEHHSIX 3MIHHMX, BUPAXKaTH OJHY 3MiHHY
yepes 1HII 1 T. 11.);

. BMi€ 4uTaTH 1 OyayBaTtu rpadikd (yHKIIOHAJIBHUX 3aJ€KHOCTEH, TOCHIKYBaTH iX
BJIACTUBOCTI;
. BMi€ Kiacu(iKyBaTH 1 KOHCTPYIOBAaTH T'€OMETpHUYHi (irypu Ha IUIOMIMHI ¥ y mpocTopi,

BCTaHOBIIIOBATH X BJIACTUBOCTI, 300pakaTu MPOCTOPOBI GIrypH Ta iX eIeMEHTH, BUKOHYBAaTH MOOYI0BH
Ha 300paXKeHHSX;

. BMi€ BHMIpPIOBATH T'€OMETPUYHI BEJIMYMHM Ha IUIOMIMHI W y TMpoCTOpi, AKi
XapaKTepu3yloTh PO3MILEHHS TIeOMETpUYHUX (iryp (BiACTaHi, KyTH), 3HAXOJUTH KUIBKICHI
XapaKTepUCTHKHU (iryp (ruiomii Ta 00’ emMu);

. BMI€ OIIHIOBATH IITAHCH HACTAHHS THX UM 1HIINX ITOIM.

[IpakTHYHa KOMIIETCHTHICTh € BAXJIMBHM ITOKa3HUKOM SIKOCTI MaTeMaTHYHOi OCBITH,
OPUPOJHUYOI MIATOTOBKM MOJOJi. BOHa mEeBHOro Mipol CBITYUTH MPO TOTOBHICTH MOJOAI 10
MOBCAKACHHOTO O KUTTS, JI0 HAWBXKJIMBIMIUX BHJIB CYCIUIBHOI [ISTIBHOCTI, JO OBOJIOJIHHSA
npo¢eciifHOI0 OCBITOO.

®opMyBaHHsS HAaBUYOK 3aCTOCYBAaHHS MAaTEMAaTHUKU € OHIEI0 13 TOJOBHUX LIJIEH BHUKJIAIAHHA
MaTeMaTHKu. PagukanbHUM 3aco00M peamizaiii NPHUKIAJHOI CIPSMOBAHOCTI IIKIJIBHOTO KypCy
MaTEMaTHKH € IIMPOKE CUCTEMaTHYHE 3aCTOCYBAHHSA METOJly MATEMaTUYHOI'O MOJEIIOBAHHS IPOTArOM
ycboro Kypcy. lLle crocyerbcsi BBENCHHS TOHSTH, BHSIBICHHS 3B’S3KIB MDK HHMH, XapakTepy
UTIOCTpaIliid, CUCTEMH BIIpaB 1, HAPEIITI, CHCTEMH KOHTPOJIIO. [HaKIIe KaKy4H, MaTeMaTHKUA Tpeba Tak
HaBYaTH, 100 y4yHi BMiJM ii 3aCTOCOBYBaTU. 3abe3NedYeHHs] MPUKIATHOI CIIPSIMOBAHOCTI BHUKJIQIAHHS



MaTeMaTUKHu crpuse GOpMyBaHHIO CTIMKMX MOTHBIB /0 HaBYaHHS B3araji i O HaBUYaHHS MAaTEMAaTHKU

30Kpema.

Peanizanis npukiaHOI CIIPSIMOBAHOCTI B IPOIECI HABYAHHS MAaTEMATHKH O3HAYAE:

1) CTBOPEHHS 3aracy MaTeMaTUYHHX MOJEINeH, SKi OMUCYIOTh pealbHi SBHINA 1 TPOIECH,
MAalOTh 3araJIbHOKYJIbTYPHY 3HAYYIIICTh, @ TAKOK BUBYAIOTHCS Y CYMIKHHX TPEIMETaX;

2) ¢bopMyBaHHST B Y4YHIB 3HaHb Ta BMiHb, SIKI HEOOXITHI s JOCHIIKEHHS IHUX
MaTeMaTHYHUX MOJIEIICH;

3) HAaBYaHHS Y4YHIB MOOYAOBI 1 JOCTI/DKEHHIO HAWMPOCTIMIMX MaTEMaTHYHUX MOJeIei

peanbHUX SIBUII 1 IPOIIECIB.

[IpuknagHa cOpsAMOBaHICTh MATEMAaTHYHOI  OCBITM  CYTTE€BO  IIIBUIIYETbCA  3aBJSKU
BIIPOBA/KEHHIO KOMIT IOTEPIiB Y HABUAHHS MaTEMAaTUKH.

OnauM 13 HaMBaXMHMBIIUX 3aco0iB 3a0e3MEeUeHHs MPUKIAJHOI CIPSIMOBAHOCTI HaBUYaHHS
MaTeMaTHUKHd € BCTAHOBJCHHA MPUPOJHUX MUKIPEIMETHUX 3B’A3KIB MaTeMaTHKU 3 IHIIUMHU
peaMeTamMy, y Iepuly 4epry 3 npupogHuuumu. OcoOiinBoOi yBaru 3aciyroBye€ BCTAHOBJICHHS TICHUX,
3B’SI3KiB MK MaTEMaTHKOIO Ta iHPOPMATUKOIO — JBOMA OCBITHIMH TaTy3sIMH, SIKi € BU3SHAYAIbHUMH Yy
MIATOTOBII OCOOMCTOCTI JI0 XKUTTS Y MOCTIHAYCTpialibHOMY, iH(GopMaliiHoMy cycniabcTBi. [lupoke
3aCTOCYBaHHS KOMIT'IOTEpPiB y HaBYaHHI MaTeMaTHKW JOLIIbHE JUISI TPOBEICHHS MaTeMaTHYHHX
€KCIIEPUMEHTIB, MPAKTUYHUX 3aHATH, 1H(POpPMAIiiHOrO 3a0e3NeueHHs, Bi3yalbHOTO IHTEPIPETYBAHHS
MaTeMaTHYHOI JiSUTbHOCTI, IIPOBEACHHS JOCIIIKECHb.

Pexomennauii moao po6oru 3 mporpamoro. OnHI€I0 3 TOJOBHUX 3MICTOBHUX JiHIH Kypcy
«MaremaTuka» B cTapmiiii mKodi € (QyHKIioHanbHA JiHisS. TOMY HONIIBHO PO3MOYMHATH BHUBYEHHS
Kypcy 3 TeMu «DyHKIIi, IXHI BIaCTUBOCTI Ta rpadikm» — Horo pyHaaMeHTy. Y wiil Temi 311HCHIOETbCS
MOBTOPEHHSI, CUCTEMAaTHU3allisl MaTepiaiy CTOCOBHO (YHKIIH, SKWH BUBYABCS B OCHOBHIM IIKOJIi, HOTO
NoruOJIeHHsT 1 PO3ILIMPEHHS, 30KpeMa, 3a paxyHOK cTeneHeBMX (yHKUiH. ['0soBHOIO MeToro
OTIPAIIOBAHHS II€] TEMU € IMiArOTOBKA YUHIB JI0 BUBYCHHS HOBHX KJIaciB (pyHKIIH (TPUTOHOMETPHYHHX,
MOKa3HUKOBUX, JIOTapU(PMIYHMX), a TaKOXK MOTHBAI HEOOXITHOCTI PO3LIUPEHHS amnapary
JOCIIJKEHHS (DYHKIIIH 32 JOITOMOTOI0 TIOX1THOT Ta 1HTEeTpaa.

JIENTMOTUBOM TeMHM Ma€ OyTH MOJICNIOBAHHS pPEAJbHUX MPOILECIB 3a JOMNOMOror (yHKIIIH.
Ockinpku poboTa 3 jAlarpaMaMi, pUCyHKaMmu, rpadikaMu € OJHUM 13 MOLIMPEHUX BUAIB MPAKTUYHOI
JISUTBHOCTI Cy4acHOi JIIOAMHHU, TO 0 TOJOBHUX 3aBJaHb BHUBYCHHS TEMM CIiJ BIAHECTH PO3BHTOK
rpadiyHOi KyJIbTypu Y4HIB. [hgeTbcst mepeayciM mpo uuTaHHS TpadikiB, TOOTO MPO BCTAHOBJIEHHS
BJIacTUBOCTEH PyHKIIT 3a i rpadikom.

VY HacTymHUX TeMmaxX pO3LIMPIOIOTHCS Kiacu (YHKI[H, SKI BUBYAJIUCS B OCHOBHIN HIKOMl. Y
temax «TpuroHomerpuuni ¢yskuii» 1 «[lokasHukoBa Ta JorapupmiuHa QYHKLID» BMIHHA
JOCTIKyBaTH (yHKIIT, skl chOpMOBaHI B MEpIIid TeMl, 3aKPIMUIIOIOTHECA 1 3aCTOCOBYIOTHCA 10
MO/JICJIFOBAHHSI 3aKOHOMIPHOCTEH KOJIMBAIBHOTO PyXY, MPOLECIB 3pOCTaHHS Ta BUPIBHIOBaHHA. B
ySBJICHHI Y4YHIB XapakTep (PI3MUHOTO MpOIECYy Ma€ acolLilOBAaTHCh 13 BIAMOBIIHOK (yHKIIEO, 11
rpagikom, BIaCTUBOCTSIMHU.

BaxnuBum 3aBepuieHHsAM (QYHKIIOHANBHOI JiHIT Kypcy «Marematukay € po3riis]l HOHATh
MOXiHOT Ta IiHTerpaia, sfKki € HEOOXIAHUM IHCTPYMEHTOM JOCHIUKeHHs pyxy. OCHOBHI ixei
MaTeMaTHYHOTO aHaNi3y BHIJIAJAIOTH JOCHTh MPOCTHMHU i HAOYHUMH, SIKIIO BUKJIAJATH iX HA TOMY
IHTYITUBHOMY piBHI, Ha SIKOMY BOHHM BHUHHUKJIM ICTOPUYHO 1 SKUH LIJIKOM 33JI0BOJIbHSIE MOTPEOH
3araJbHOOCBITHBOI MATOTOBKM y4HIB. He BapTo 3axormmoBaTucs (OpMalibHO- JIOTIYHOIO CTPOTICTIO
JIOBEJIeHb Ta BIJBOJUTH 0araTo yacy CyTO TEXHIYHMM MHTAHHSAM 1 KOHCTPYKIisM. binbiie yBaru ciia
MPUALUTUTH 3MICTY 1€ 1 TOHSATb, iX TeOMETPUUHOMY 1 (PI3UMYHOMY TIIyMAuy€HHIO.

BuBYeHHS 1HTETrpaJbHOTO YMCIIEHHS 3a3BUYail OYMHAETHCS 3 PO3IIISAY CYKYIHOCTI EPBICHUX
naHoi QyHKII, Ky JOLUIBHO PO3YMITH K CYKYHHICTh (PYHKIIH, sIK1 3aJJOBOJBHSIOTE YMOBY y' = f(x).
Take TnymaueHHs Oyae OCHOBOIO Ui 3HAMOMCTBAa Y4HIB 3 HalmpocTIIMMM AudepeHiiaTbHUMU
PIBHSIHHSIMH, SIK1 IIIMPOKO BUKOPUCTOBYIOTHCS JUIsI OIUCY PEATbHUX MTPOIIECIB.

VY Kypci MaTeMaTHKHU CTapIIoi MIKOJIM Ha0yBalOTh PO3BUTKY H 1HIII 3MICTOBI JIiHII: 00YHCICHHS,
BHpa3H 1 MEPETBOPEHHS, PIBHSHHS Ta HEPIBHOCTI.

Posrnspaiorbess OOYMCIICHHS, OLIHIOBAaHHS Ta TIOPIBHAHHS 3HA4Y€Hb TPUTOHOMETPUYHUX,
CTENIEHEBUX, TTOKA3HUKOBUX, JIOTApU(MIYHUX BUPA3IB.

[leBHe Miciie B Kypci 3aiiMaiOTh TOTOXKHI NEPETBOPEHHS TPUTOHOMETPUYHHUX, CTETICHEBUX Ta



morapumiuHMX  BHUpasiB. TpuroHomerpuuHi (QyHKIII TOB’si3aHI MDK €000  OaraTtbMa
CMIBBIAHOIIEHHAMH. X YMOBHO MOXHAa MOIUIMTH Ha Tpu rpynu. [lepma rpymna ¢opMmys BCTaHOBIIOE
3B’A30K MDK KOOpIMHATaMH TOYKM Koja — 1€ TaK 3BaHI OCHOBHI CHiBBiAHOIIEHHs. [lpyra rpymna
dbopMyIl Mae CBOIM JIKEPEIIOM CHMETPIIO 1 MEepioJUYHICTh PyXy TOYKH MO KOdy. BoHa ckimamaeTnes i3
¢dopmyin 3BeneHHs. TpeTio Ipyny TOTOXXHOCTEH MOPOPKYIOTh TOBOPOTH TOYKHM HABKOJIO LIEHTpa KoJa.
dopMyIH 10JaBAHHS TIOB’SI3YIOTh KOOPAMHATH TOUOK ‘& F2: Fas

He cnig npuainatu 3aHafgro 6arato yBaru IpOMI3JKUM IEPETBOPEHHSAM TPUTOHOMETPUYHUX,
CTEMIEHEeBHUX 1 JIOTapu(PMIYHUX BUPA3iB 1 CIELIaIbHUM METOAaM pPO3B’S3yBaHHS TPUTOHOMETPHYHHX,
MOKa3HUKOBHUX 1 JIOrapu(pMiuHUX PIBHSIHb. BOHH, SIK MpaBUII0, HE 3HAXOIATh IPAKTUYHHUX 3aCTOCYBAHb.

Y crapmiiii MmMKOM PO3MIUPIOIOTECS KJIacH pIBHSHb, HEPIBHOCTEH, IX CHCTEM, METOIU iX
pO3B’A3yBaHHs, cdepu 3acTOCYBaHHS. iX BMBYUCHHS IIOB’SI3YETbCA 3 BHUBUEHHSIM BIACTHUBOCTEH
BiJIMOBIAHUX (YHKITIH.

Sk 1 B OCHOBHIM IIKOJi, T€OMETpPis Yy CTapIliid IIKOJI Ma€ HaBYaTH YYHIB MPAaBHIBHOMY
CIPUIIMAaHHIO HAaBKOJIMIIHBOTO CBITY. AJie 7S IIbOTO CTEPEOMETPis Mae OibIIe MOKIMBOCTEH. [neThest
PO PO3BUTOK JIOTIYHOTO MHCIEHHSA, (OpPMyBaHHS HPOCTOPOBOI YSIBU, BUPOOJEHHS HaBUUOK
3aCTOCYBaHHS TEOMETpii 10 pO3B’sA3aHHS MPAKTHYHUX 3aBIAaHb. PO3B’s3aHHS 1UX 3aBIaHb
PO3MOYMHAETHCA 3 po3riiAy TeMu «llapanenbHiCTh IPSIMUX 1 IUIOIIKH Y pOCTOpi». Y Hill 3aKIalaeTbes
dyHIaMEHT s BHBUYCHHS CcTepeoMmeTpii — reomerpii mpocropy. OcoOmuBY yBary HEOOXiIHO
HNPUIUINTH peartizalii IpUKIaJHol COPIMOBAHOCTI TeMH. [ '0JIOBHMM BHECKOM Y pO3B’sI3aHHs 3a3HAUEHOT
npobnemu € (HOpMyBaHHS YITKHX YSBJICHb IPO B3a€MOBIIHOIICHHS T€OMETPUYHHUX 00’ €KTiB (IPAMUX,
IUIOUIMH) 1 BIJHOIIEHh MIX HHMH 3 O0’€KTaMHM HaBKOJUIIHBOTO CBITy. BakimBe wmicie B Temi
HEOOXiTHO BiJIBECTH HAaBYAHHIO YYHIB 300paKCHHIO MPOCTOPOBUX (iryp Ha IJIOMIMHI 1 3aCTOCYBaHHIO
UX 300pa’keHb NPH PO3B’A3yBaHHI 3a/1a4.

3aBepuryerscsi HaBuaHHs reomerpii y 10-my kmaci posrisimoM Temu «lleprneHauKyIsIpHICTD
OpsIMHUX 1 TUIOIIKMH y TPOCTOPi», y SAKIM 3aKianaeTbcsi PyHAAMEHT i1 BUMIPIOBAHb y CTEPEOMETPIi.
3HauHOi yBaru BUMarae (pOpMyBaHHsI TaKUX (PyHIaMEHTaJIbHUX MOHSATh, SIK 3arajibHe MOHATTS BIJCTaHi,
MOHATTS KyTa SIK MipH pO3MIILEHHS NPSAMUX 1 IUIOIIKH 1 JBOIPAHHOTO KyTa K TeOMeTpUyHOi pirypu. I3
BBEJICHHSM BiJTHOIICHHS TEPIECHINKYISPHOCTI MPSIMHUX 1 TUIOMIMH, TEPHIEHIUKYISIPHOCTI IJIOUIWH, a
TaKO’ BIZICTaHEH 1 KyTiB MOJEIIOI0Y] MOKIMBOCTI KYpCy CTEpPEOMETPii 3HAUYHO 3pOCTAIOTh.

Posrmsin temn «Koopaunaru 1 Bektopu» B 10-My Kjaci JO3BOJIUTH NMOBTOPUTH HaBYAJIbHUN
Mmartepial i3 cTepeoMeTpii 1 3aCTOCYBaTH HOBHMM MiAXiA A0 BUBUEHHS NPSMUX 1 MJIOUIMH Yy MPOCTOPI.
OxpeMuM 3aBIaHHSIM BHBUEHHS TeMu «KoopAamHAaTH 1 BEKTOpH» € Yy3araJlbHEHHS BEKTOPHOTO i
KOOP/AMHATHOT'O METO/IIB Y BUIIAJIKY IIPOCTOPY.

VY t1emi «l'eomerpuyuni Tina. O0'eMH 1 MOl MOBEPXOHb T€OMETPUUYHMX TUD» PO3IIIAIAIOTHCS
OCHOBHI BHJM T'€OMETPHUYHUX TUI Ta iXHI BJACTMBOCTI. BOHa € LEHTpalbHOIO Yy CTEPEOMETPUUHIN
miaroToBi y4HiB. [Ipy BUBYEHH1 AaHOI TeMH JTyK€ BOKIIMBHUM € MIIX1M, 110 nepeadadae hopMyBaHHS
HaBUYOK KOHCTPYIOBaHHS 1 kiacudikamii Tif Ta ix moBepxoHb. Takuii migxiJ BUMarae BUKOPUCTAHHS
KOHCTPYKTUBHUX O3HaueHb. KOHCTpYKTHMBHI O3HA4Y€HHS [103BOJISIIOTH BCTAHOBUTU CIIJIBHICTH MIX
OpU3MaMu 1 HUJIHApaMH, MipaMigamMu Ta KoHycamu. [lapanenbHe po3risgaHHs 3a3Hau€HUX TPyH Tl
Jla€ TiepeBary mpyu BUBYEHHI iXHIX BIACTUBOCTEH.

VY npotieci BUBYEHHS] TEMH MAalOTh OyTH PO3IJISHYTI pi3HI METOAM OOYHUCIEHHS 00'€MIB 1 MO
noBepxoHb. OcoOnMByY yBary HeoOXiHO MPUAUINTH METOAY PO3OMUTTS, SIKUH Ma€ BEIHKE MpPAaKTUUHE
3Ha4YeHHs. BUKopucTaHHS aHaNorii MK BUMIPIOBAaHHIMM IUIOL] IUIOCKUX (iryp 1 06'eMiB cripustume
3aCBOEHHIO Marepiany yuHsMu. [Ipy BUBUEHHI IO TOBEPXOHb TUI IOIUIBHO HIMPOKO KOPUCTYBATHUCS
MPUPOJIHOIO Ta BAXIIMBOIO 3 MPAKTHYHOI TOUKH 30Dy 11€€10 PO3TOPTKH.

[Iporpama mnepenbauvae peamizaiiio AiSUTBHICHOTO TIAXOMY /O HaBYaHHS MaTEMaTHUKH SK
TOJIOBHOI YMOBH 3a0€31e4eHHs €PeKTUBHOCTI MaTEMAaTUYHOT OCBITH.

HaBuanbHuii mporec y crapuriii mkom mnoTtpeOdye 1 poOUTh MOMIJIMBUM BHUKOPHCTAHHSA
cneunpiyHUX (GOopM Ta METOJIB HaBYaHHS. MOXKIUBICTH X BHKOPHCTAHHS 3yMOBJIEHa BIKOBUMH
O0COOIMBOCTSIMU CTapIIOKJIACHUKIB, HAOYTUMU B OCHOBHIW IIKOJI HAaBHYKAMH CaMOCTIHHOI po0OOTH,
piBHEM PO3BUHEHHS 3aralbHOHABYAIBHUX 1 MI3HABATHHUX BUIIB AiSUIBHOCTI.

VY crapmmx Kjgacax MOKE IIHPOKO 3aCTOCOBYBATHUCS JISKIIHHO-CeMiHApChKa (hopMa MPOBEICHHS
3aHATh, IPUYOMY HE Yac BiJ 4acy, a IOCUTh PEryJIsSIpHO.

Peanizariss piBHeBO1 maudepeHIianii Ha MPaAKTUYHUX 3aHATTAX € OJIHIEID 3 TOJOBHUX YMOB



€(hEeKTUBHOCTI HaBYaHHSI.

OCOONMUBICTIO TPAKTUYHUX 3aHATH Ma€ OYTH MOCTIHHE 3aJlyuyeHHs YYHIB 1O CaMOCTIHHO1
po6oTu. JIoNiJIbHO CIiJILHO OOTOBOPUTH 1JICI0 Ta aJITOPUTM PO3B’I3yBaHHS IMEBHOTO Kjacy 3amad. [Ticis
I[bOTO KOXKHUH Y4eHb MOXE BUKOHYBATH 3alPOIIOHOBAHY CHCTEMY BIIPAB, CIIKYIOUHUCH 13 BUUTEIIEM.

BaxiuBe Micue B oprasizainii HaBYaHHS MaTEMATUKU Ma€ IIOCICTH BJOCKOHAJICHHS, Y
MOPIBHSHHI 3 OCHOBHOIO IIKOJIOID, CUCTEMU CaMOCTiHHOI poOoTtu yuyHiB. DOpMyBaHHIO BiIIOBITHHX
MOTHUBIB JI0 CAMOCTIHHOT POOOTH CHpUsi€ 3aCTOCYBAaHHS 3aBJlaHb HA PUCYHKaX, KOHTPOJIbHUX 3alIUTaHb,
30KpeMa MPHUKIIATHOTO XapaKTepy, JOMAIIHIX KOHTPOJIBLHUX POOIT 3 TOCIIHKCHHS KOHKPETHUX KJIaciB
(byHKIII, TEOMETPUYHUX KOHCTPYKIIi.

BaxmBuMm 3aco00M HaBUaHHSI MOXYTh CTaTH KOHTPOJIbHI 3allUTaHHA 1 TECTOBI 3aBAAHHS, SKI
CHIpSIMOBaHI HE Ha BiITBOPEHHS O3HAYCHb, (akTiB, (JOpMyJ, a Ha 3’SICyBaHHS €JIEMEHTIB Ta CTPYKTYpH
O3HAaYeHb MaTEMaTHYHUX O00’€KTiB; iX MICIA B CHCTEMI IHIIUX TIOHATH; OIEpallii, SKi MOXKHA
BUKOHYBaTH 3 00’€KTOM, HOro ocobmuBocTeil Ta BiacTMBOCTEW. [lomiOHI KOHTPOJBHI 3amUTaHHS
CTUMYJIIOIOTh IPOAYKTHUBHE MHUCIIEHHS YYHIB, CHPUSAIOTH HEPOPMAIBHOMY 3aCBOEHHIO TEOPETUYHOTO
Matepiany, (QOpPMYIOTh HaBHYKH TIOPIBHSHHS, Kiacu(ikaiii, y3araJbHEHHS, 3aCTOCYBAaHHS
MaTEeMaTHUYHUX MOHATH 1 00’ €KTIB.

OO0O0B’SI3KOBUM €JIEMEHTOM TEXHOJIOTi] HaBYaHHSA Ma€ OyTH MOCTiiHA IiarHOCTHKA HaBYAIbHUX
JOCSITHEHb Y4YHIB. BUBUEHHS KOXKHOT TEMH CJIiJ] IOYMHATH 3 BUKOHAHHS J1arHOCTUYHOI po0OOTH, 1110 J1a€
3MOTY BCTAaHOBHUTH PiBEHb BOJIOJIIHHS MaTepiaioM MOMEPEIHbOI TEMH. 3a pe3yIbTaTaMH 1iarHOCTHYHOI
pOOOTH BUSABISAIOTHCS NPOTAIMHU Y MIATOTOBLI y4YHS, HOTO JOCSITHEHHs, 110 JAOIOMArae CIpsMyBaTH
3yCHJUIS HOTO Ta BUKJIaJaya Ha MOJIMIICHHS CTaHy CIIPaB.

3HayHe MiClle y TEXHOJIOTi HaBYaHHSA Ma€ MOCIJaTH TEeMAaTWUYHUH KOHTPOJIb HaBYAJIbHHUX
JOCSITHEHB SIK 3aci0 ympaBiIiHHS HaBYAIBHUM TIporecoM. [0 KOKHOI TeMu cucteMa KOHTPOIIO MOXKE
CKJIaJaTUCAd 3 TEeMaTHYHOI KOHTPOJIbHOI poOOTH, IO, SIK HPaBUIO, Mae€ CIOKETHUH Xapaktep,
crnenr(igHOrO HaBYAIBHO-KOHTPOIIOI0YOT0 3ac00y — TEOPETUYHOI KOHTPOJIBHOI POOOTH, BUKOHAHHS
TECTy.

OGOB’A3KOBHM €JIeMEHTOM HABYAHHS Ma€ CTATH iHJMBiTyalbHE 3aBJaHHS 3 TeMH. Moro BapTo
IIPONOHYBATH HA 3aBEPILAILHOMY €Tall BUBYEHHS TEMM JUIsl CAMOCTIMHOTO OIpPALIOBAHHS MICHsA BCIX
KOHTPOJTIOIOYUX 3aXO0/iB. MeTa 3aBIaHHs — OXOMNHUTHU MaTepial TEMHU B IJIOMY, IPUBEPHYTH yBary 0
TOJIOBHOTO, JIaTH JOJATKOBI NPUKIAAM 1 TOSICHEHHS OKPEMMX CKJIAJHHUX MOMEHTIB, MiJKPECIUTH
0COOJIMBOCTI ¥ TOHKOII, MEPEKOHATH YYHIB Y MOXJIMBOCTI pPO3B’A3aHHs 3a/ad OCHOBHMX THIIIB.
InuBiAyanbHI 3aBJaHHS NEPEBIPSIOTHCS, OLIHIOIOTHCS BUUTENIEM Ta 3aXHUIAIOTHCS YUHEM.

BapTo nyianyBaTH BUKOHAHHS 1HIUBITyaJbHUX 3aBJaHb, K1 Iepea0avaloTh 0O3HAHOMIICHHS 5K 3
PO3BUTKOM MaTE€MaTUKHU B ICTOPUYHOMY acHeKTl (Hampukian, 3 TeMH «CKUIBKHM iICHYe TeOMeTpiii?»),
Tak 1 3micToBHUX («IlepcniekTrBay, «MaremMaTuka i COII0IOTIsAN).

OnHuM 3 edekTuBHUX 3aco0iB YAOCKOHAJEHHS HaBYaHHS B3arami, y CTapliiil ILIKoJi B
0COOJMBOCTI, € MOJAYJIbHE TPOEKTYBAaHHS HABUAIBHOTO TPOIECY, SKE Tependadae, Mo OIMHUIECIO
BUMIpY HaBUAJBbHOTO MpOLIECY € HE YPOK, a IEeBHA CYKYIHICTh YPOKIB, K4 OXOIUTIOE JIOTTYHO
OB’ s13aHUI OJIOK HaBUAJIBHUX MTUTaHb TEMHU.

IIporpama mnepenbauae HacaMmepes OBOJIOAIHHA 3arajlbHOI0 MAaTEMAaTUYHOIO KYJIbTYpOIO,
BUPOOJIEHHSI MaTeMaTUYHOTO CTHJIIO MHCIEHHS, TOOTO BMIHHA KilacudikyBaTu 00 €KTH,
BCTaHOBJIIOBaTH 3aKOHOMIPHOCTI, BUSIBJISITH 3B’ SI3KM MK PI3HUMH SBUIIIAMU, IPUHMATH PillIEHHS TOIIO.

Crpykrypa HaBuajbHOI nporpamu. [Iporpamy nonano y ¢opmi Tabmumi, M0 MICTUTH JBI
KOJIOHKH: 3MICT HABYAJIILHOTO MaTepiajiy i HaBYaJbHI JOCSATHEHHS Y4HIB. Y 3MICTi BKa3aHO HaBYAIbHUI
Marepiai, SKUi MiJyisirac BUBUCHHIO Y BIJIMOBIIHOMY Kiiaci. BuMorn 10 HaB4albHHUX JOCSITHEHb YUHIB
OpIEHTYIOTH Ha pe3yNbTaTH HaBUYAHHS, AKi € 00’ €KTOM KOHTPOJIIO i OI[iHIOBAHHS.

3MICT HaBUaHHS MaTEeMAaTHKH CTPYKTYPOBAHO 3a T€MaMH BIANOBIIHUX HaBUAJIbHHUX KYpCIB i3
3a3HaYEHHAM IMOCIIZIOBHOCTI TeM Ta KIJIbKOCTI TOAWH Ha iX BUBYEHHSA. Takuil po3moain 3MmicTy i
HaBYAJLHOTO Yacy € OPIEHTOBHHM. YUHUTEISAM 1 aBTOpaM MHiAPYYHUKIB HATAETHCS MPABO KOPUTYBATH
MOCIIIJTOBHICTh BUBUEHHS TEM Ta 3MIHIOBATH PO3MOILI TOAMH HA 1X BUBYCHHS 3QJICKHO BiJ| MPUHHSATOI
METOAMYHOI KOHLIEMIIT Ta KOHKPETHUX HaBYAIbHUX CUTYAaIlil.

V 38’a3ky i3 nepenecennam mem «lloxiona ma ii 3acmocysannsy ma «Koopounamu i sexmopuy
0o 10 xnacy na 2016/2017 naguanvHuil pik YKIAOeHO OKpemy mabnuyro i3 3MIiCMOM HABYAILHO2O
mamepiany ons 11 knacy.



3a eiocymuicmioo Mmodxcausocmi 3abe3neyumu  Y4Hi6 HAGUANbHUMU Mamepiailamu 3 mem
«lloxiona ma ii 3acmocysannay ma «Koopounamu i eexmopuy, yi memu modxcyms eueuamucs 6 11
Kknaci (8ionosiono 0o mabauys ons 2016/2017 nasuanvhoco poky, eusiibheHi coounu 6 10 kiaci
PO3N0OLIAIOMbCA HA PO3CYO UUMEIIS).

[Iporpama MiCTUTBH TEpeIiK BUMOT JI0 PIBHS IMIJATOTOBKM Y4YHIB 3a KOKHOIO TeMorw. BiH ciyrye
OCHOBOIO JUIsl TUTAHYBAHHSI CUCTEMH TEMaTUYHOTO KOHTPOJIO, JUIS JiarHOCTUYHOTO KOHCTPYKTHBHOTO
3aJlaHHS LJIeH BUBYEHHS TEMHU Y BUIUIAJl CHUCTEMHU 3aBJaHb, MOXJIMBICTb PO3B’S3aHHS SKHUX Hajae
BHUBUCHHS TEMH.

[Iporpama Hajae BYMTENIO IIMPOKI MOMJIMBOCTI JJIi BHKOPHUCTAHHS Pi3HUX 3aco0iB, ¢opM,
METO/IiB HaBYaHHS, BHOOPY METOAMYHHX IUISIXIB 1 MPUMOMIB BUKJIJCHHS KOHKPETHOTO MaTepiaty.

HaBuanpHi Temu, BU3HAUEHI NPOTPaMOIO, MOXYTh BHUBYATUCS YYHSAMH Ha pPI3HUX pIBHAX
3aCBOEHHS TEOPETHYHOIO MaTepiany i1 ¢opMyBaHHS BMiHb. 32 YMOBU MiHIMaJIbHOI KIJTbKOCTI TOAMH 1
HU3BKOTO PiBHS MaTEMATHYHOI IMiJTOTOBKM YYHIB KJacy JEsKi TEMH Ha YPOKaX MOXKYTh PO3TISAATHCS
0e3 JoBeIeHb, HAa MPOCTUX 1 JOCTYIMHUX MPHUKIATAX 1 HE BUHOCHTHCS y TOBHOMY O0O0Cs31 It
TEMATUYHOTO KOHTPOJIIO. 3alliKaBiIeH] Y9HI MOXKYTh JACTaIbHIIIE OITAHOBYBATH TaKi TEMH CaMOCTIHHO 32
MiPYYHUKOM, Ha Kypcax 3a BHOOPOM UM MiJ] Yac iHAMBIAyaIbHOTO HaBYaHHS B [103aypOYHUH Yac.



OPIEHTOBHUU TEMATUYHUN ITJIAH BUBYUEHHS
AJITEBPU 1 TIOYATKIB AHAJII3Y TA TEOMETPIL. PIBEHb CTAHJJAPTY
(6cvozo 210 200)

Anrebpa 1 moyatku a”Haizy (écvoco 108 200)

KinbkicTs
Home
Kaac p Ha3zBa remu TOMMH LTS
TeMH BUBYEHHS
TeMH
Beryr 1 moBTOpeHHS 2
1 ®DyHKII{, IXHI BIACTUBOCTI Ta rpadiku 15
2 Tpuronomerpuyuni QyHKIii 18
10 3 IToximHa Ta ii 3acTOCYBaHHS 14
[ToBTOpEHHS, y3araJlbHEHHS Ta CHCTEMaTH3aITis 5
HABYAJILHOTO MaTepiany, po3B’s3yBaHHs 3a]a4
Pazom: 54
4 [Toxa3zHukoBa Ta norapudmidHa QyHKii 16
5 Interpan ta Horo 3acTocyBaHHS 10
6 Enementn komOiHaTOpUKH, TEOPii HMOBIpHOCTEI 1 10
11 MaTE€MaTUYHO1 CTATUCTUKH
[ToBTOpEHHS, y3araJlbHEHHS Ta CHCTEMaTH3aITis 18
HABYAJILHOTO MaTepiany, po3B’si3yBaHHs 3aJa4
Pazom: o4
TI'eomempis (6cvozo 102 200)
KinbkicTb
Home TOUH
Knac | p Ha3Ba Temun ISt
TeMH BUBYEHHSI
TeMH
1 . . . 17
[TapanenbHICTh MPSMUX 1 TUTONIMH Y MPOCTOPI
2 . . . 17
[lepneH TUKyYNSIPHICTH NPSIMHUX 1 IIIOIIKH Y TPOCTOPI
10 3 KoopaunaTu i BeKTOpH 10
[ToBTOpEHHS, y3araJIbHEHHS Ta CHCTEMAaTH3aIlis 7
HABYAJILHOTO MaTepiany, po3B’s3yBaHHs 3aJa4
Pazom: 51
4 MHororpanHuku 14
5 Tina obepranus 12
11 6 O06'emu Ta MmO MOBEPXOHb T€OMETPUYHHX T1JT 11
[ToBTOpEHHS, y3aralbHEHHS Ta CHCTeMaTU3allis 14
HABYaAJILHOTO MaTepiany, po3B’s3yBaHHs 3aJau
Pazom: o1




AJITEBPA 1 TIOYATKU AHAJII3Y 10-ii xiac
(54 200. I cemecmp — 16 200, 1 200 na musicoenw,
1l cemecmp — 38 200, 2 200 na muscoeny)

K- HaBuaJyibHi 10CATHEHHS YUHIB
CTh . .
3MicT HAaBYAJIBHOT0 MaTepiany
roau
H
2 Beryn i moBTOpeHHsI Yyenb (yueHuIs):
JiiicHi uncna. BicOTKOBI po3paxyHKH. BMi€: BUKOHYBATH Jii 3 JIHCHUMHU YHCIIaMHU,
pO3B'sI3yBaTH 3aJ1a4i Ha BIJICOTKU
15 | Tema 1. ®YHKIIII, IXHI YueHp (Y4EHHUIIS):
BJIACTUBOCTI TA IT'PA®IKHA KOPHUCTYETHCH PI3HUMHU CIIOCOOAMHU 3a/1aHHS
GbyHKITIH;
Yucnosi GpyHKii Ta iX BiractuBocTi. CriocoOu | 3HAXOAUTH MPUPOIHY 00JaCTh BU3HAUECHHS
3amanss Gysakuii. [lapui Ta HemapHi QyHKIIT. | GYHKIIOHATBHUX 3AJICKHOCTEH;
3HAXOAUTh 3HAUEHHS (YHKLIH NpH 3a1aHUX
Kopinp n-ro cremeHs. ApUPMETHYHHN | 3HAUCHHSIX apTyMEHTY i 3HAYCHHS apryMEHTY, 3a
KOpPiHb N-TO CTEIEHs, 10ro BIACTUBOCTI. sakuX (QyHKIiS HaOyBa€e JAaHOTO 3HAYCHHS;
Crenenesi (hyHKIII1, iXHI BIACTUBOCTI Ta BCTaHOBJIIOE 32 TpadikoM (yHKIi il OCHOBHI
rpadiku. BJIACTUBOCTI;
AOCJIAAKY€ BIACTHBOCTI (PYHKITIH;
004K CJII0€ TA IOPIBHIOE 3HAYCHHS BUPA3iB, K1
MICTSITh CTEIICHI 3 paIliOHaTbHUMHU
IIOKa3HUKaMHU, KOPEHi;
po3ni3Hae Ta 300paxye rpadiku CTEIICHEBUX
(GyHKIIIH; MO/IeJII0€ peabHi MIPOLECH 32
JIOTIOMOTO}0 CTETIEHEBUX (PYHKIIIH.
18 | Tema 2. TPUTOHOMETPUYHI VY4yenb (yueHUIs):
®YHKIIII BMi€ [IEpEXOIUTH BiJ] paJiaHHOI MIpH KyTa J10
Cunyc, KOCUHYC, TaHTeHC, KyTa. PagianHe IpajlyCHOI i1 HaBNaKWy;
BUMIPIOBAHHS KYTIB. BCTAHOBJIIOE BIAIIOBIIHICTE MK JIACHUMU
TpuronomeTpuyHi (QyHKIIIi YUCIOBOTO YHCcIaMU 1 TOYKaMH Ha OAMHUYHOMY KOJIi;
aprymenTy. OCHOBHI CIiBBITHOIIIEHHS M1 004K CJII0€ 3HAYCHHS TPUTOHOMETPUIHHUX
TPUTOHOMETPUYHUMHU (QYHKIISIMUA OJTHOTO BUPA3iB 1 HAOIMKEH] 3HAUCHHS
aprymenty. @opmynu 3BeIeHHS. TPUTOHOMETPUYHHX BHpPa3iB i3 3aJJaHOI0
[Tepioguunicth (yHKIINA. BractuBocTi Ta TOYHICTIO 32 JOTIOMOTOI0 OOYHCITIOBATbHUX
rpadiku TPUTOHOMETPUYHUX (QYHKIIIH. 3ac001iB;
dopMyIu 101aBaHHS AT po3mni3Hae i 0yaye rpadiku TPUTOHOMETPUYHUX
TPUTOHOMETPUYHUX (PYHKLIN Ta HACTIAKY 3 GbyHKIIH;
HUX. IJIIOCTPYE BIaCTUBOCTI TPUTOHOMETPUUHUX
HaitnpocTimi TpUroHoMeTpuyHi PiBHSHHS. (dyHKI1IH 32 JOTOMOr010 rpadikis;
NepeTBOPIOE HECKIIA/IHI TPUTOHOMETPUYHI
BHpa3H;
3aCTOCOBY€ TPUTOHOMETPHUYHI (DYHKIIIT IO OMUCY
peaIbHUX TPOIIECiB;
PO3B’s13y€ HAUMIPOCTIII TPUTOHOMETPUYHI
PIBHSIHHSL.
14 | Tema 3. IIOXI/IHA TA ii VYyens (yueHuus):

3ACTOCYBAHHA

I'panuns ¢yskiii B Touri. [loxigna ¢yHKIii,
ii reomeTpuuHUil 1 HI3MUHMIA 3MICT.
[TpaBuna nudepeHIitoBaHHs.

PO3yMi€ 3HAUCHHSI TOHATTS TTOX1THOI JJISI OITUCY
pearbHHUX MPOLIECiB, 30KpeMa MEXaHIYHOTO PYXY;
3HAXOJAUTh KYTOBUH KOS(DIIIEHT 1 KyT HAXUITY
noTUYHOI 710 rpadika QyHKII B JaHii TOYII],
3HAXOJANTH IIBHJIKICTh 3MIHCHHS BEJINYMHU B




O3naka cranocti pynkiii. JlocratHi ymoBH
3poctaHHs i cnaganHas Gyskuii. Ekctpemymun
byHKIII.

3acToCyBaHHS TOXIAHOI IO JIOCIHIKCHHS
byHKIIH Ta 1OOymoBHM ixHIX Tpadikis.
Haiibinpime 1 HaliMeHIne 3Ha4yeHHS (QYHKII
Ha MIPOMIXKKY.

TOYIII;

audepenuire GyHKIii, BAKOPUCTOBYIOUH
TaOJIMITIO TTOX1IHUX 1 TIpaBUIIa

T epeHIIIFOBaHHS;

3aCTOCOBYE MOXIAHY JIJIS 3HAXOHKCHHS
MPOMDKKIB MOHOTOHHOCTI 1 eKCTPEMyMiB
(ynxuii;

3HAXOJUTh HAWOLIbIIIE 1 HAIMEHIIIE 3HAYCHHS
(dhyHKII11; po3B’sI3y€ HECKIIaIHI MPUKIIAIHI 3a/1a4l
Ha 3HAXO/)KCHHS HAHOUIBIINX 1 HAaMEHIIHNX
3HAYCHb pPeaJbHUX BEIUYMH.

IloBTOpEHHS, y3arajibHEHHA Ta
cHCTeMaTH3allisi HABYAJbLHOI0 MaTepiaJy,
PO3B’sI3yBaHHA 3a/1a4




AJITEBPA 1TIOYATKHN AHAJII3Y 11 knac
(54 200. I cemecmp — 16 200, 1 200 na musicoens,
1l cemecmp — 38 200, 2 200 na muscoeny)

K-ctb . . . .
- 3MicT HAaBYAJILHOIO MaTepiaiy HaBuaibHi 10CSITHEHHS Y4YHIB
16 Tema 4. IOKA3ZHUKOBA TA Y4enb (yueHuns):
JOTAPU®MIUYHA ®YHKIIIT po3ni3Hae i 6yaye rpadiku NOKa3HUKOBOI 1
‘BnactuBocri Ta rpadiku mokazHuKoBOi norapudmMidHOi QYHKIIIH;
byHKii. JIIOCTPYE€ BIaCTUBOCTI MOKAa3HUKOBOT 1
Jlorapudmu ta ix BractuBocTi. BiactuBocTi | morapudmidHoi GyHKIIIH 3a JOTTOMOTOO
Ta rpadik morapupmivHoi QyHKII. rpadikis;
IToxa3HukoBi Ta JorapudMidHi piBHIHHS 1 3aCTOCOBY€E TTOKA3HUKOBY Ta JOTapupMiuHy
HEPIBHOCTI. ¢byHKLIT 70 ONMUCY pealbHUX MPOIIECIB;
PO3B’A3y€ HAUMPOCTIIIl MOKa3HUKOBI Ta
Jorapu@MidHi piBHSIHHS 1 HEPIBHOCTI.
10 Tema 5. IHTEI'PAJI TA HOI'O Y4enb (yueHuIs):
3ACTOCYBAHHSA 3HAXOUTh TICPBICHI 32 IOTIOMOTOI0 TaOIHUII
ITepBicHa Ta ii BIaCTUBOCTI. MEePBICHUX Ta iX BIIACTHUBOCTEH;
Busnauyenuii inTerpai, Horo reOMETpHYHUN | BHAWISIE TIEPBICHY, IO 3a0BOJIbHSIE 3a/1aH1
3MIiCT. MOYaTKOBI YMOBHU; 00UMCJIIO€ IHTErpa 3a
OO0umcneHHs 01 IIOCKUX Qiryp, iHmIi JIOTIOMOTOI0 TaOJIHIII TIEPBICHUX Ta iX
3aCTOCYBAHHS 1HTerpaa. BJIACTUBOCTEH];
3HAXOAMThb TUIONI KPUBOIIHIHHUX TPaNeIii.
10 Tema 6. EIJEMEHTHU Y4enb (yueHuIs):
KOMBIHATOPHUKH, TEOPII 00YHCJIIO€E BIJHOCHY YacTOTY MOII;
HMOBIPHOCTEM I 004HCIII0€ IMOBIPHICTB MO/Ii1, KOPUCTYIOUHUCH
MATEMATHAYHOI CTATUCTUKHA il O3HaYEeHHSIM 1 KOMOIHATOPHUMHU CXEMaMH;
Bunankosa nozis. BiqHocHa yactoTa mojiii. | MOSICHIOE 3MICT C€peIHIX MOKAa3HUKIB Ta
VMoBipHicTb moii. XapaKTepUCTHK BUOIPKH;
Enementn xomOinatopuku. KomGinaTopHi 3HAXOAMTh YHCIIOBI XapaKTePUCTUKU BUOIPKU
IpaBUJia CyMHU Ta T0OYTKY. JTaHUX.
BubipkoBi XapakTepHCTUKU: po3Max
BUOIPKH, MOJIa, Me/liaHa, CepeHE 3HAYCHHSI.
I'padiune moganHs iHGOpMaLii Ipo
BUOIPKY.
18 IToBTOpEHHS, y3araJibHeHHs Ta

cucTeMaTH3alisi HABYAJIBLHOI'0 MaTepiaJy,
PO3B’sI3yBaHHA 3a/1a4




I'eomerpist. 10 kmac
(51 200. I cemecmp — 32 200, 2 200 na musicoenwv,
1l cemecmp — 19 200, 1 200 na muscoeny)

K-
CTh . . . .
rou 3MicT HaBYAJILHOTO MaTepiaiy HaBuajbHi 10CATHEHHS YYHiB
H
17 | Tema 1. HAPAJIEJIBHICTD IPSAIMUX 1 | Yuens (yueHuns):
IJIOIUH Y ITPOCTOPI HA3MBA€ OCHOBHI MOHSATTS CTEpEOMETpii
OCHOBHI ITOHATTS, aKCIOMH cTepeoMeTpii Ta | GOPMYJIIOE aKCIOMH CTEPEOMETPIi Ta HACIIIKH
HANMPOCTIII HACTIAKY 3 HUX. 3 HUX
B3aeMHue po3milieHHs IPSMUX Y TIPOCTOPI. 3aCTOCOBYE aKCIOMHU CTEPEOMETPIi Ta HACII KU
[TapanenbHe MPOEKTYBaHHS 1 HOrO 3 HUX JI0 pO3B’sI3aHHS HECKJIAJHHUX 33134
BIIACTHBOCTI. 300paxeHHs Piryp y KiIacuikye B3aeMHE PO3MIILIEHHS IPSIMHUX,
crepeomerpii. [TapanenbHicTs mpsiMoi Ta NpSMUX 1 TUIOIIWH, TUIOMIMH Y TIPOCTOpI 32
momuHy. [lapanenbHICTh MUIOIIMH. KIJBKICTIO 1X CIIJIBHUX TOYOK;
BCTAHOBJIIOE B3a€MHE PO3MILIICHHS MPSIMUX 1
IUTOIIHMH Y MPOCTOPI, 30KpeMa MapayieabHICTh
pSMUX, IPSAMO] Ta TUIOUIHHH, IBOX IUIOIIUH,
3’MCOBYE, YU € JIBl MPSIMI MUMOOIKHUMU;
300paxkae Girypu y npocropi
3aCTOCOBYE€ BIJHOLICHHS MMapalieIbHOCTI M1k
IPSMUAMH 1 TUIOIIMHAMHE Y TIPOCTOPI 10 OTHCY
BIJIHOILIIEHL MK 00’ €KTaMU HABKOJIMIIIHHOI'O
CBITY.
17 | Tema 2. IEPOIEHAUKYJISAPHICTD VY4yenb (yueHUIs):
NPAMUX I IIVIOIHUH Y MTPOCTOPI BCTAHOBJIKOE NIEPIICHIUKYIIAPHICTh NPSAMOI Ta
[leprieH IUKyYNSPHICTH TPAMO] 1 TUIOIIHUHU. TUTOIIMHHU, JBOX TUIOIINH;
[TepneHIuKyYISAPHICTH TUIONIUH. J[BOTpaHHUN | 00YMCIIIOE BIICTaHI Ta KyTH Y TIPOCTOPI;
KYT. BCTAHOBJIIOE B3a€MHE PO3MILIEHHS MPSIMHUX 1
BumiproBanHs BiicTaHel y IpOCTOpi: BiJ IJIOLIUH Y POCTOPI;
TOYKH 10 TJIOLTUHH, Bl IPSIMOI 70 3aCTOCOBYE€ BIJHOLICHHS MK IPSIMUMH 1
IUIOLIMHY, MDXK TUIOIIMHAMU. BUMIpIoBaHHSl | MJIOLIMHAMM Y IPOCTOPI, BIICTaH1 1 KyTH y
KYTIB Y IPOCTOPi: MK IPSIMUMH, MIXK IPOCTOPI J0 OMUCY 00’ €KTIB HABKOJIUIIHBOTO
MPSIMOIO 1 IMJIOIMHO, MIXK TUIOIIMHAMH. CBITY.
10 | Tema 3. KOOPAUHATHU I BEKTOPU VYyens (yueHuus):
[IpssMOKYTH1 KOOpAMHATH B IIPOCTOPI. KOPHUCTYETHCH aHAJIOTIEI0 MK BEKTOpaMH 1
Bekropu y npocropi. KOOp/AMHATaMHU Ha IJIOMIMHI i y TpocTopi;
Dopmyu 1715 00UHCIECHHS TOBKUHI YCBiIOMJIIO€ BaXXJIUBICTh BEKTOPHO-
BEKTOpa, KyTa M’k BEKTOPaMH, BiJICTaHI MK | KOOPJWHATHOT'O METOJIy B MaTeMaTHII;
JIBOMA TOYKAMH. BUKOHYE€ JIii HaJ] BEKTOPaMHU;
3aCTOCOBY€ BEKTOPH JUII MOJICIIIOBAHHS 1
00YHCIIEHHSI TEOMETPUYHHX 1 (PI3UUHUX
BEJINYUH;
BHUKOPHCTOBY€E KOOPJIMHATH Y TIPOCTOPI JIIIst
BHUMIpIOBaHHS BiJICTaHEH, KYTiB;
7 IMoBTOpEHHS, y3arajJbHEHHS Ta

cHCTeMaTH3allisi HABYAJIbHOI0 MaTepiaiy,
PO3B’sI3yBaHHS 3a1a4




I'eomerpist. 11 kmac
(51 200. I cemecmp — 32 200, 2 200 na musicoenwv,
1l cemecmp — 19 200, 1 200 na muscoeny)

K-c1b
roau 3MiCT HaBYAJILHOTO MaTepiany HaBuanbHi 1o0cSATHEHHS YYHIB
H
14 | Tema 4. MHOI'OT'PAHHUKH VYyens (yueHuus):
MHororpanHuk Ta ioro enemeHTH. Onykii | po3Mi3HA€ OCHOBHI BUJIM MHOTOIPAHHHUKIB Ta ixX
mHororpanauku. [Tpusma. Ipsma i €IIEMEHTH;
npaswibHa npusmiu. [lapaneneninen. (opmy.110€ 0O3HaAUEHHSI MHOTOTPaHHUKIB,
[Tipamizga. [lpaBunbua nipamiga. Iepepizu BKa3aHMX Y 3MICTi IPOrpamu;
MHOTOTPaHHHKIB. 004YMCIII0€ OCHOBHI €JIEMEHTHU
[Tnomi 6i9yHOT Ta MOBHOI TOBEPXOHB MHOTOTPaHHUKIB;
MIPU3MH, TTipaMiJIu. 3aCTOCOBY€ BUBUYCHI (JOPMYIIH 1 BIIACTUBOCTI JI0
pO3B’sI3yBaHHs 3a/1a4.
12 | Tema 5. TIJIA OBEPTAHHSA VYyenb (yueHuIs):
[uniaap, koHyc, ix enementu. [lepepizu po3mi3Ha€ BUIM TUT 0OEPTaHHS, IXHI CJICMCHTH;
UTIHJIpA 1 KOHYCca: OChOBI Mepepi3u 004YMCJII0€ OCHOBHI €JICMEHTH T1JI 00€pTaHHS,
IUTIHAPA 1 KOHYCA; Iepepi3u UITIHApPA i 3aCTOCOBY€ BIIACTHBOCTI TUJ1 0OEpTaHHS 710
KOHYca IUIOIIMHAMH, TTapajeIbHUMU OCHOBI. | PO3B’sI3yBaHHS 3a7ay;
Ky i chepa. [Tepepi3 Kyl TUIOMIHHOIO. PpO3Mi3HA€ MHOTOTPAHHMKM 1 TiJIa 00EpTaHHS y
IX KOMOIHAIIIX;
11 | Tema 6. OB’€EMMU TA IIJIOLII Vuenp (yuennms):
MOBEPXOHb TEOMETPUYHUX TLI v ' i
, : . 3anmcye GopMynu Uit 00UUCIeHHS 00’ eMiB
HonsrTs npo 06’eM Tina. OcHOBH napaeserineaa, Ipu3MH, mipaMian, IUIIHIpa
BJIaCTUBOCTI 00’ eMiB. O0’eMu npusmy, P €18, TPHSMH, 1P - pa,
. L . KOHYca, KyJIi, TUTOII Oi9HOI Ta MOBHOT
napaseserninesaa, mpamian, TiHapa, . . )
OHYCa. KVILL MOBEPXOHb LIWIIIHPA, KOHYCA, IJIOIII chepH;
yea, 2y . PO3B’fI3y€ 3a7aul Ha OOYUCIIEHHS 00’€MiB 1
[Tnomi 6i9HOT Ta MOBHOI TOBEPXOHB .
. IUIOII TIOBEPXOHb F€OMETPUUHUX TiJI,
ITiHApa, Konyca. [1noma chepu.
14 | IloBTOpeHHS, y3arajbHEeHHS Ta

CHCTeMaTH3allisi HABYAJIbHOI0 MaTepiaiy,
PO3B’sI3yBaHHA 3a/1a4




3MicT HaBuasibHOTO MaTepiany Ha 2016/2017 HaByanbHUIA pik

AJITEBPA TTIOYATKHN AHAJII3Y 11 knac
(54 200. I cemecmp — 16 200, 1 200 na musicoenw,
1l cemecmp — 38 200, 2 200 na muscoeny)

K-cTb . . . .
R 3MicT HABYAJILHOI0 MaTepiaiy HaBuaibHi 10CSITHEHHS Y4YHIB
14 Tema 3. IOXIIHA TA ii Yyenb (yueHuns):

3ACTOCYBAHHSA PO3yMi€ 3HAUCHHS TOHSATTS MOX1THOT st

I'panuns ¢yskiii B Touri. [loxigna ¢pyHKIii, | OMUCy peanbHUX MPOIECIB, 30KpeMa

ii reomeTpuuHUil 1 HiI3MUHUIHA 3MICT. MEXaHIYHOTO PYXY;

[TpaBuna gudepeHIitoBaHHS. 3HAXOJAUTh KyTOBUH KOSDIIIEHT 1 KyT HAXUITY

Osnaxka cranocti GpyHkuii. JloctatHi yMoBH | 1OTHYHOI 110 rpadika ¢pyHKUii B JaHIi TOYIII;

3pocTaHHA i criafiaHHs QYHKIII. 3HAXOAMThb IIBUJKICTh 3MIHEHHS BEJIMUUHU B

Excrpemymu QyHKIii. TOULIL;

3acTocyBaHHS MMOX1IHOI 10 JOCI1HKEHHS nudepenniwe GyHKIIi, BUKOPUCTOBYIOUU

¢byHkuii Ta moOyaoBH iXHIX Tpadikib. TaOJIHIIIO TOXITHHX 1 TpaBHIIa

Haii6inbie 1 HaliMeH1Ie 3Ha4eHHs QyHKIT nudepeHIiroBaHHS;

Ha MPOMIXKKY. 3aCTOCOBYE TTOX1THY ISl 3HAXOKCHHS
MPOMIXKKIB MOHOTOHHOCTI 1 EKCTPEMYMiB
yHKuii;
3HAXOAUTH HANOUIbIIE 1 HaliIMEHIlIe 3HAYCHHS
¢byHK1IT; po3B’sAI3y€ HECKIIA/IHI TPUKIIAIHI
3a/1a4l Ha 3HAXODKEHHS HAHOIbIINX 1
HaMEHIINX 3HaUY€Hb PEATbHUX BEJIWYHH.

16 Tema 4. IOKASHUKOBA TA VYdeHs (yueHHLs):

JOTAPU®OMIUYHA ®YHKIIT po3mi3Hae i 0yaye rpadiky MOKa3HUKOBOI 1

BriactuBocri Ta rpadikyu NOKa3HUKOBOT norapudmiuHoi QyHKIIH;

GyHKIII. iJIFOCTPY€E BIIaCTUBOCTI MOKa3HUKOBOI 1

Jlorapudmu Ta ix BractuBocTi. BractuBocti | morapumidHoi pyHKIIIH 32 T0TIOMOTO0

Ta rpadik Jorapu@mMidHol QyHKIIII. rpadikis;

[Toxa3HukoBI Ta JorapuMidHi piBHIHHA 1 32CTOCOBY€ ITOKA3HUKOBY Ta JOrapupMIuHy

HEPIBHOCTI. (GYHKIIT 10 ONKCY pealbHUX MPOILIECIB;
PO3B’A3Yy€ HAUMPOCTIIlli TOKa3HUKOBI Ta
Jorapu(MidHi piBHSHHS 1 HEPIBHOCTI.

10 | Tema 5. IHTETPAJI TA HOT'O YueHp (Y4eHHIA):

3JACTOCYBAHHAA 3HAXOJAUTH TIEPBICHI 32 IOTTOMOTOI0 TaOJIHIII

[TepBicHa Ta 1i BIaCTHBOCTI. NEPBICHUX Ta X BIACTUBOCTEH;

Busnauenuit inTerpai, iforo reoMeTpuyHUN | BUALISIE IEPBICHY, 110 33J0BOJIbHSIE 3a/1aH1

3MICT. MIOYaTKOBI YMOBH; 00YMCJIIO€ IHTErpall 32

OO6uuciaeHHs M0 IUVIOCKUX (iryp, 1HII JIOTIOMOT00 TaOJIMIIl MEPBICHUX Ta iX

3aCTOCYBaHHSA IHTErpaa. BJIACTUBOCTEH;
3HAXOJMTh IUIOIII KPUBOIIHIMHUX Tpanemii.

10 Tema 6. EJEMEHTH Y4eHp (yueHuIs):

KOMBIHATOPUKH, TEOPII
HMOBIPHOCTEM I
MATEMATHYHOI CTATUCTUKHU
Bunankosa noxais. BimnocHa yacrora momii.
ﬁMOBipHiCTB moii.

Enementu xomGinatopuku. KomGinaTopHi
npaBuja CyMHU Ta J0OYTKY.

BubipkoBi XapakTepUCTUKH: PO3Max
BHOIPKH, MOJIa, MeJ/liaHa, CepeHE 3HAUYCHHS.

00YHCJIIO€E BIJHOCHY YacTOTY MOII;

004 HCIII0€ IMOBIPHICTD NOIi1, KOPHCTYIOUHUCH
il 0O3HaYeHHSIM 1 KOMOIHATOPHUMHU CXEMaMH;
MOSICHIOE 3MICT Cepe/IHIX MOKa3HUKIB Ta
XapaKTEPUCTUK BUOIPKH;

3HAXOAUTh YHCIIOBI XapaKTEPUCTUKU BUOIpKU
JaHMX.




I'padiune moganus iHGopmarrii mpo
BUOIPKY.

IloBTOpEHHS, y3arajbHEeHHs Ta
CHCTEeMATH3alisl HABYAJIBHOI'0 MaTepiaJy,
PO3B’sI3yBaHHS 3a1a4




I'eomerpist. 11 kmac
(51 200. I cemecmp — 32 200, 2 200 na musicoenwv,
1l cemecmp — 19 200, 1 200 na muscoeny)

K-c1b
roau 3MiCT HaBYAJILHOTO MaTepiainy HaBuanbHi 1o0cSATHEHHS YYHIB
H
10 Y4eHb (yueHUIs):
KOPHCTYETHCS aHAJIOTIEI0 MK BEKTOPaMHU 1
Tema 3. KOOPIMHATHU I BEKTOPU KOOpJIMHATaMH Ha TUTOIIMHI i y TPOCTOPI;
[TpssMOKYTH1 KOOpAMHATH B IIPOCTOPI. YCBiIOMJIIO€ BaXXJIUBICTh BEKTOPHO-
Bekropu y npocTopi. KOOPAMHATHOTO METOJly B MaTeMaTHIIi;
Dopmynu a5 O0YHCICHHS JOBXKUHU BUKOHYE Ji1 HaJl BEKTOPaMU;
BEKTOPA, KyTa Mi>K BEKTOPAMH, BiJICTaHI MK | 3aCTOCOBY€E BEKTOPH ISl MOJCIIOBAHHS 1
JIBOMa TOYKaMH. 00YHCIIEHHS TEOMETPUYHHX 1 (PI3UUHUX
BEJIMYWH;
BHKOPHCTOBY€E KOOPJMHATH y MIPOCTOPI IS
BUMIPIOBAaHHS BiZICTaHEH, KYTiB;
14 | Tema 4. MHOT'OI'PAHHUKHA VYyenb (yueHuIs):
po3Mni3HA€ OCHOBHI BUIY MHOTOTPAHHUKIB Ta X
MHuororpaHHuk Ta oro enemeHTH. ONyKiIl | eIeMEeHTH;
mHororpanauky. [Tpusma. Ipsama i (opMy.110€ 03HAYCHHSI, MHOTOT PAHHUKIB,
npasuibHa mpusmu. [lapaneneninen. BKa3aHUX y 3MICTi IPOTPaMHu;
[Tipamina. [TpaBunsHa mipamina. [lepepizu 00YHCJII0E€ OCHOBHI €JICMECHTHU
MHOTOTPaHHHKIB. MHOTOTPaHHHUKIB;
[Tnomi 6iyHOT Ta MOBHOI MOBEPXOHb 3aCTOCOBY€ BUBUYCHI (POPMYIIH 1 BIIACTUBOCTI JI0
PU3MHU, MipaMiaHn. pO3B’sI3yBaHHs 3a/1a4.
12 Vuens (yueHuns):
Tema 5. TLIA OBEPTAHHSI b (v ): o
. . . po3mi3Ha€ BUIM TiT 0O0epTaHHs, IXHI €JIEMEHTH;
[{uniaap, KOHYC, iX eneMeHTH. [lepepizn . .
. . : . 004U CJIIE OCHOBHI €JIEMEHTH TiJl 00epTaHHS;
[WTIHJIpA 1 KOHYCa: OChOBI Mepepi3u .
. . . . . 3aCTOCOBYE BIACTUBOCTI TiJ1 00epTaHHS 10
IWUTIHAPA 1 KOHYCA; TIepepi3u IITIHApPA i ,
.| po3B’si3yBaHHS 3a1a4;
KOHYca TUIOIIMHAMH, TTapajeIbHUMU OCHOBI. . .
. . ) poO3Mi3HAa€ MHOTOTPAaHHUKH 1 TiJIa 00EpTaHHS y
Kyns i cepa. [lepepi3 Kyl MIommHOIO. - o
iX KOMOIHAIIIAX;
11 | Tema 6. OB’€EMMU TA IIJIOIII Veenb (yueHuis):
MNOBEPXOHb TEOMETPUYHUX TL1 Y ' I
, . . 3anmcye GopMynu Uit 00UUCIIeHHs 00’ eMiB
Monsrra npo 06’em Tina. OcHoBH napajenerimnena, Ipu3MHy, mipaMigu, MUIIHAPpa
BIacTUBOCTI 00’ eMiB. OO’ eMH PU3MH, P [CA1a, HIPHSMIT, TP - P,
. o . KOHYCa, KyJIi, Tu1om] 019HOi Ta TOBHOT
naparnenerineaa, mpamiian, HHIiHApa, . .
N MOBEPXOHb IUJIIHAPA, KOHYCA, TUIOMI cdepu;
yea, iy . PO3B’A3y€ 3a7adi Ha OOYMCIEHHS 00’€MIB 1
[Tnomi 6iyHOT Ta TOBHOI TOBEPXOHB .
. TJION] TOBEPXOHb T€OMETPUYHHX TiJI,
nuIiHApa, Konyca. [noma chepu.
4 IloBTOpEHHS, y3arajbHEeHHs Ta

cucTeMaTH3alisi HABYAJIbLHOI0 MaTepiaJy,
PO3B’sI3yBaHHA 3a/1a4




