HABYAJIBHA TIPOTPAMA 3 MATEMATHUKHA
mutst yaniB 10-11 kacis
3arajbHOOCBITHIX HaBYaJbHUX 3aKJIaliB
PiBens crangapry

I[TOACHIOBAJIBHA 3AITNCKA

Jlns ycmimHo1 y4acTi B Cy4aCHOMY CYCHUJIBHOMY JKHTTI OCOOHMCTICTh TOBHHHA BOJIOITH
NEBHUMH NpUHOMaMU MaTeMaTHYHOI ASUIBHOCTI Ta HAaBHYKAMM iX 3aCTOCYBaHb 1O PO3B’S3yBaHHS
MPAKTUYHUX 3anad. [leBHOT MaTeMaTHYHO! MiJTOTOBKM 1 TOTOBHOCTI I 3aCTOCOBYBAaTHM BHIMAarae i
BUBYEHHS 0araTbOX HAaBYAJBHHUX MPEAMETIB 3arajlbHOOCBITHBOI IIKOJU. 3HAYHI BUMOIH JIO BOJIOJIHHS
MaTEeMaTUKOIO y PpO3B’sI3yBaHHI MPAKTHYHUX 3a/a4 CTaBISATh CYYaCHUH PHHOK Mpalli, OTPUMAaHHS
AaKicHOT TpodeciiiHOl OCBITH, MPOIOBKEHHS OCBITH Ha HACTYNHUX eTamnax. ToMy OJZHHMM 13 TOJIOBHUX
3aBIaHb IIbOTO KypCcy € 3a0e3leueHHs YMOB JJs JOCATHEHHS KOXXHAM YYHEM HPaKTUYHOL
KOMIIETEHTHOCTI.

Ilpakmuuna Komnemenmuicmep niependaydae, MO BUITYCKHUK 3aralIbHOOCBITHHOTO HABYAJILHOTO
3aKany:

. BMi€ OyayBaTH 1 JOCIIIKYBaTH HAWMPOCTIII MaTEeMaTHYHI MOJEI pealbHUX 00 €KTIB,
MPOLIECiB 1 SIBHIL, 3a/1a4, OB’ A3aHUX 13 HUMH, 32 JOTIOMOTOK) MaTeMaTHYHUX 00’ €KTiB, BIAMOBITHUX
MaTeMaTUYHUX 33]1a4;

. BMi€ OBOJIOZIIBATH HEOOXITHOIO ONEPATUBHOIO 1H(GOPMAIII€IO I PO3YMIHHS TOCTAHOBKH
MaTeMaTH4HOI 3ajadyl, ii XapakTepy # ocoOiMBOCTEH; YTOYHIOBATM BHXIJHI JlaHl, METy 3ajadi,
3HAaXOAUTU HEOOXITHY NOJATKOBY iH(opMallito, 3ac00M po3B’sI3yBaHHS 3aj]adi; nepegopMylbOoBYBaTH
3a/1auy; pO34YJICHOBYBATH 3ajayi Ha CKJIAQJ0B1, BCTAHOBJIIOBATU 3B’SI3KM MK HUMH, CKJIaJaTH IUIaH
pO3B’sA3aHHA 3aj1adi; BUOMpAaTH 3aco0M pPO3B’SA3aHHSA 3ajadi, iX TOPIBHIOBATH 1 3aCTOCOBYBAaTH
ONTHUMAaJbHI; TEPeBIPATH NPABWIBHICT PO3B’A3aHHS 3aJadi; aHalII3yBaTHU Ta I1HTEPIPETYBATH
OTPUMaHUIl pe3yapTaT, OLIHIOBATH HOro MPUIATHICTh 13 PI3HMX TMO3MILIH; y3arajJpHIOBAaTH 3ajady,
BCEOIYHO i1 pO3MIIsLIaTH; IpUHMaTH PILLIEHHS 3a pe3yJIbTaTaMu pPO3B’A3aHHS 3a4aul;

. BOJIOJII€E  TEXHIKOIO  OOYHCIIEHb, PpAIliOHATBHO TMOEAHYIOUM  YCHI, IHCHMOBI,
IHCTpYMEHTaJIbH1 O0YHMCIIEHHS, 30KpeMa HaOJIMKEH];

. BMi€ TIPOEKTYBAaTH 1 3AIHCHIOBATH alTOPUTMIUYHY Ta EBPUCTHUYHY JiISUIBHICTH Ha
MaTeMaTHYHOMY MaTepiali;

. BMi€ TpaioBaTH 3 (opmynamu (pO3yMiTH 3MICTOBE 3HAYEHHS KOXKHOTO €JEeMEHTa
dhopmyu, 3HAXOIUTH X YHUCIOBI 3HAYEHHS TPH 33JaHUX 3HAYCHHSIX 3MIHHUX, BUPAXKaTH OJIHY 3MIHHY
yepes iHIi 1 T. 11.);

. BMi€ yHuTaTH 1 OynmyBatu rpadikd (yHKIIOHAIBHHX 3aJEKHOCTEH, MOCIIKYBaTH iX
BJIACTUBOCTI,
. BMi€ Kiacu(]iKyBaTH 1 KOHCTPYIOBATH TeOMETPHYHI (Irypu Ha IUIONIMHI W y TPOCTOPI,

BCTaHOBJIIOBATH iX BJIACTHUBOCTI, 300pakaTH MPOCTOPOBI Girypu Ta ix eIeMeHTH, BAKOHYBATH MOOYI0BU
Ha 300pakeHHSX;

. BMi€ BHMIpDIOBaTH T'€OMETPUYHI BEJIMYMHM Ha IUIONMHI ¥ y mpocTtopi, sKi
XapaKTEPU3YIOTh PO3MIMICHHS TeOMEeTpuYHUX ¢iryp (BiAcCTaHi, KyTH), 3HaXOJUTH KUIbKICHI
XapakTepucTuku diryp (rromti Ta 06’ emn);

. BMI€ OLIIHIOBATH IIAHCH HACTAHHA THUX YU 1HIIUX ITOIIH.

[lpakTiyHa KOMMETEHTHICTh € BaXXIMBUM TOKa3HHUKOM SIKOCTI MaTeMaTH4YHOI OCBITH,
OPUPOAHUYOI MIATOTOBKM MOJOJi. BOHa mMEeBHOro Mipol CBITYMTH MPO TOTOBHICTH MOJOAL A0
MOBCAKIACHHOTO KUTTS, JIO0 HAWBAXKIUBIMIUX BHUJIB CYCHUIBHOI JISJIBHOCTI, JO OBOJIOJIHHS
npodeciiiHo0 0CBITOO.

®opMyBaHHS HAaBUYOK 3aCTOCYBAHHS MATEMAaTHKH € OJHI€IO i3 TOJOBHUX IiJEH BUKJIAJaHHS
MaTeMaTuku. PagukaibHUM 3acoboM  peamizaiii NPHUKIAAHOI CIPSAMOBAHOCTI IIKUIBHOTO KypCy
MaTeMAaTUKH € MIMPOKE CHCTEMaTHYHE 3aCTOCYBaHHS METOJy MaTeMaTHYHOTO MOJIETIOBAHHS MPOTATOM
ycboro Kypcy. Lle cTocyeTbcsi BBEAECHHS IOHATh, BUSBICHHS 3B’SI3KIB MIDK HUMH, XapakTepy
UTFOCTpaliid, CUCTEMH BIIPaB 1, HAPEIUTI, CUCTEMHU KOHTPOJItO. [HaKIIe Kaxyyu, MaTeMaTuku Tpeba Tak
HaBYaTH, 100 y4HI BMIJM ii 3aCTOCOBYBAaTH. 3abe3NeyeHHs] MPUKIATHOI CIPSIMOBAHOCTI BHKJIAIAHHS



MaTEMaTUKHN CIIpUSAE (bOpMYBaHHIO CTIKHUX MOTHBIB J0 HaBYaHHA B3araini 1 J0 HaBYaHHSI MAaTCMATHUKH

30KpeMa.

Peamnizariis mpukiaHOT CIPSIMOBAHOCTI B MTPOIECi HABYAHHS MAaTEMATHKU O3HAYAE:

1) CTBOPEHHS 3amacy MaTeMaTHYHUX MOJIEJIeH, sSIKi OMUCYIOTh peaibHi SBHINA 1 TPOIECH,
MAalOTh 3arajbHOKYJIBTYPHY 3HAYYIIICTh, & TAKOK BUBYAIOTHCS Y CYMIKHHX MPEIMETaX;

2) dbopMyBaHHS B Y4YHIB 3HaHb Ta BMiHb, $Ki HEOOXIAHI HJs JOCHIDKEHHS IUX
MaTeMaTUYHUX MOJIEIICH;

3) HABYaHHS YYHIB MOOYAOBI 1 JOCTIDKEHHIO HAWMPOCTIMIUX MaTEMAaTHYHUX MOJEINeH

peagbHUX SIBUII 1 TIPOIIECIB.

[lpuknagHa COpSAMOBAaHICTh MAaTEeMAaTHYHOI OCBITH CYTTEBO  IIJIBUIIYETHCS  3aBISKH
BIIPOBA/I’)KEHHIO KOMIT FOTEPIB Y HABYAHHS MaTEMaTHUKH.

OnHuM 13 HaWBaXIUBIMIKX 3aco0iB 3a0€3MEeUeHHS NPUKIAIHOI CIPSIMOBAHOCTI HaBYaHHS
MaTeMaTUKU € BCTAHOBJICHHA MPUPOJHMX MDKIPEIMETHHUX 3B’SI3KIB MAaTeMAaTUKU 3 I1HIIUMHU
npeaMeTaMu, y Tepiry 4epry 3 npupogaHunduMu. OcoOmMBOi yBaru 3aciyroBye€ BCTAHOBJICHHS TiCHUX,
3B’SI3KIB MK MaT€MaTHKOIO Ta iHPOPMATUKOIO — JIBOMA OCBITHIMU Tay3sMU, SKi € BU3HAYAILHUMU Y
MiATOTOBIII OCOOMCTOCTI A0 >KUTTS Yy MOCTIHAYCTpianbHOMY, iH(popManiitHOMy cycminabcTi. lupoke
3aCTOCYBaHHS KOMII'IOTEpIB y HaBUaHHI MaTeMAaTUKU JOLIJIbHE JUIsI HPOBEIEHHS MaTeMaTHYHUX
€KCIIEPUMEHTIB, MPAKTUYHUX 3aHATh, 1HPOPMALIHHOrO 3a0e3MEeUYEHHs, BI3yalbHOI'O IHTEPIPETYBAHHS
MaTeMaTUYHOI TISIBHOCTI, IPOBEICHHS JJOCIIJIKEHb.

Pexomennauii mono po6oru 3 mporpamor. OJIHIE€IO 3 TOJOBHUX 3MICTOBHUX JIHIM Kypcy
«MareMaTika» B cTaplliii KoM € (QyHKIiOHanbHA JiHisA. TOMy MOLUIBHO PO3MOYMHATH BUBUEHHS
MOBTOPEHHSI, CUCTEMAaTHU3allisl MaTepialy CTOCOBHO (YHKILIHN, sSIKHI BMBUABCSA B OCHOBHIM 1LIKOJI, HOro
NOraMOJeHHS 1 pO3IMIMPEHHsS, 30KpeMa, 3a paxyHOK creneHeBuUX (yHkuiid. ['onoBHOIO MeToro
OIPALOBAHHS III€] TEMU € IMIJITOTOBKA YYHIB 0 BUBYEHHS HOBUX KJIaciB (PyHKIIH (TPUrOHOMETPUYHHX,
MOKAa3HUKOBUX, JIOTapU(PMIYHUX), a TaKOX MOTHBAIlSl HEOOXITHOCTI PO3IMIMPEHHS amapaTry
JocTiKeHHs (DYHKITIH 3a TOMOMOTOI0 MOX1IHOT Ta IHTerpasa.

JleiTMOTHBOM TeMH Mae OyTH MOJENIOBAHHS pEaJbHUX IMPOIECIB 3a JOMOMOTOK (YHKIIIH.
Ockinbku poboTa 3 AiarpaMaMu, pUCyHKaMmH, rpadikamMu € OJHUM 13 MOIIUPEHUX BHJIIB MPAKTUUHOL
JISITBHOCTI Cy4acCHO1 JIFOJMHU, TO JI0 TOJOBHUX 3aB/laHb BUBYEHHS TEMH CJIiJ] BITHECTH PO3BUTOK
rpadiyHOl KyJabTYpHU YuHIB. IneTbcs mepenyciM mpo uuTaHHA rpadikiB, TOOTO MPO BCTAHOBIIEHHS
BIacTUBOCTEN QYHKIIIT 3a 11 rpadikoM.

VY HacTymHUX TeMaxX pO3IIUPIOIOThCA KJIAcH (YHKIIN, SKI BUBYAJIUCS B OCHOBHIM MIKOm. Y
temax «TpuroHomerpuuni ¢yskimii» 1 «[lokasHukoBa Ta Jjorapudmiuaa QyHKIID» BMIHHA
nocmikyBaTl (yHKIII, sKki copMOBaHI B TepIIid Temi, 3aKpilIIOIOTBCS 1 3aCTOCOBYIOTHCS /10
MOJICJTFOBaHHSI 3aKOHOMIPHOCTEH KOJIMBAJIBLHOTO PYXY, IMPOIECIB 3POCTaHHS Ta BUPIBHIOBaHHA. B
ySIBIIGHHI Y4YHIB XapakTep (Ii3WYHOTO MpPOIECYy Ma€ acOoILIIOBATUCh 13 BIAMOBIAHOIO (YHKIIEKO, ii
rpadikoM, BIACTUBOCTSIMHU.

BaxnuBum 3aBepiieHHSM (QyHKIIOHANBHOT JiHIT Kypcy «MaremaTuka» € po3riisij IMOHATH
MOXiHOI Ta IHTerpayia, sKi € HEOOXIAHUM I1HCTPYMEHTOM JOCHiDKeHHA pyxy. OcHOBHI imei
MaTeMaTUYHOTO aHaji3y BUIJIAJAIOTH JOCUTh MPOCTHMHU 1 HAOUHUMHM, SKIIO BHKJIAJATH iX Ha TOMY
IHTYITUBHOMY piBHI, Ha SKOMY BOHH BHHHUKJIM ICTOPHUYHO 1 SIKHHM IIUJIKOM 3aJI0BOJIBHSIE TIOTPEOH
3arajJbHOOCBITHROI MiATOTOBKH y4HIB. He BapTo 3axorumoBaTwcst (OpMaabHO- JIOTIYHOIO CTPOTICTIO
JIOBEJIeHb Ta BIBOJAMTU 0arato 4acy CyTO TEXHIYHMM MHUTAHHAM 1 KOHCTPYKIisM. binbie yBaru crmifg
MPUILTUTH 3MICTY 1€ 1 TOHSATH, iX TEOMETPUYHOMY 1 (PI3UYHOMY TIYMaUYEHHIO.

BuBueHHs 1HTErpaJbHOIO YMCIIEHHS 3a3BHYall MOUYMHAETHCS 3 PO3TIISAAY CYKYIHOCTI MEPBICHUX
naHoi (QyHKIII, SIKY JOLJIBHO PO3YMITH SIK CYKYIHICTh (YHKIIIH, SIK1 33JJOBOJIBHSIOTE YMOBY y' = f(x).
Take TiaymaueHHs OyJe OCHOBOIO i 3HAOMCTBAa y4HIB 3 HaWOpoCTIIMMHU JAupepeHLiaTbHUMU
PIBHSHHSMH, SIKi IIUPOKO BUKOPHCTOBYIOTHCS JUISI OTIMCY PEATbHHUX MPOLIECIB.

VY Kypci MaTeMaTUKHU CTapIIoi MIKOIM Ha0YBalOTh PO3BUTKY H 1HINI 3MICTOBI JIiHIT: O0YHCIICHHS,
BHpa3u 1 IEpPEeTBOPEHHS, PIBHSIHHS Ta HEPIBHOCTI.

PosrnsmaroTecss OOYMCICHHS, OLIHIOBAaHHS Ta TIOPIBHAHHS 3HAa4€Hb TPUTOHOMETPUYHUX,
CTENEHEBHX, TOKa3HUKOBUX, JOrapu(pMiuHUX BUpa3iB.

[leBHe Mmicie B Kypci 3aiiMaloTh TOTOXHI MEPETBOPEHHSI TPUTOHOMETPUYHUX, CTEIIEHEBUX Ta



norapudmivanx  BupasiB. TpuroHomerpuyHi ¢QyHKIII MOB’s3aHI MK co0or  OaraTbMma
CHIBBITHOIIEHHSAMHU. X YMOBHO MOXHA TOJUIUTH Ha TpH Trpymu. llepma rpyma ¢hopMmysn BCTaHOBIOE
3B’A30K MDK KOOpJMHATaMU TOYKM Koja — II€ TaK 3BaHI OCHOBHI CHiBBiAHOIIEHHs. [lpyra rpyma
dbopMyIl Ma€e CBOIM JDKEPEIIOM CHMETPII0 1 MEPIOJUYHICTh PYXYy TOUYKH IO KOJTy. BoHa ckiamaeTbes i3
¢dopmyn 3BesieHHs. TpeTio Ipyly TOTOKHOCTEH MOPOPKYIOTh OBOPOTH TOUKM HABKOJIO LIEHTpa KoJa.
dopMyIH 101aBAHHS TIOB’SI3YIOTh KOOPAMHATH TOUOK ‘& £z Fas 2

He cnin mpuainaty 3aHaaTo 0arato yBaru rpoMi3JIKHMM MEPETBOPEHHSM TPUTOHOMETPUYHUX,
CTETIEHEBUX 1 JIOrapu(pMIUHUX BUPA3iB 1 ClELiaTbHUM METOAAaM PO3B’S3YBaHHS TPUTOHOMETPUYHHX,
MOKAa3HUKOBHUX 1 JOrapuMiuHUX piBHSIHb. BOHH, K NpaBUIO, HE 3HAXOAAThH NPAKTUYHHUX 3aCTOCYBAHb.

VY crapmiii IIKOJi PO3IMIMPIOIOTHCS KIACH PIBHAHB, HEPIBHOCTEH, IX CHUCTEM, METOJH IX
pO3B’A3yBaHHs, cGepu 3acTOCYBaHHsS. iX BHBYEHHS IIOB’SI3Y€TbCS 3 BHMBUEHHSIM BIACTUBOCTEH
BIJIMOBIAHUX (DYHKITIH.

Sk 1 B OCHOBHIM IIKOJI, T€OMETPiS y CTapIIiid IIKOJI Ma€ HaBYaTH YYHIB TMPAaBHIBHOMY
CIpUIIMAaHHIO HAaBKOJIMIIHBOTO CBITY. AJle /Ui IbOTO CTEPEOMETPisi Ma€e OilIbIe MOKIMBOCTEN. [neThes
PO PO3BUTOK JIOTIYHOTO MHUCIEHHs, (QOpPMYBaHHA IIPOCTOPOBOI YSIBH, BHUPOOJIEHHS HaBUYOK
3aCTOCYBaHHS TEOMETpii 10 pO3B’s3aHHS MNPaKTHYHUX 3aBlaHb. PO3B’A3aHHA LUX 3aBJaHb
PO3MOYHHAETHCS 3 PO3TIANLY TeMH «llapanenbHiCTh MPSAMUX 1 IJIOMIHUH Y POCTOPi». Y Hil 3aKJIa1a€ThCsA
dbyHIaMEHT JIsi BHBUYCHHS cTepeoMeTpii — reomeTpii mpoctopy. OcobmuBYy yBary HEOOXiIHO
NPUIUIATH pealtizallii NpUKIaJHol CIPSIMOBAHOCTI TeMH. ['0JIOBHMM BHECKOM Y pO3B’sI3aHHS 3a3HA4EHO]
npobyiemu € popMyBaHHS YITKUX YSBIECHH PO B3aEMOBITHOIICHHSI TEOMETPHYHUX 00’ €KTIB (MPAMUX,
IJIOIMIMH) 1 BIAHONIEHh MDK HHUMH 3 00’€KTaMH HaBKOJHUIIHHOTO CBITY. BakinuBe Micie B TeMi
HEOOXiJTHO BiZIBECTH HaBYAHHIO Y4HIB 300pa)XCHHIO MPOCTOPOBUX (Piryp Ha IUIOIMIMHI 1 3aCTOCYBaHHIO
11X 300pakeHb NP PO3B’A3yBaHHI 3a/1a4.

3aBepuryeTscsi HaBuaHHA reoMmeTpii y 10-my kmaci posrisigoMm Temu «lleprneHAuKynspHiCTh
MPSIMUX 1 TUIOIIMH Y TPOCTOPi», y fAKIH 3aKkiamaeTbes PyHIAaMEHT JJIsi BUMIPIOBaHb Y CTEPEOMETPIi.
3Ha4YHOI yBaru BUMarae GOpMyBaHHS TaKuX (yHIAMEHTAIBHUX MTOHATH, SIK 3arajibHe TIOHATTS BiJICTaHi,
MOHSITTA KyTa K MipH pO3MILIECHHS MPSAMUX 1 IUIOUIMH 1 ABOTPAHHOTO KyTa SIK TeoMeTpu4Hoi Qirypu. I3
BBEJICHHSAM BiJIHOIICHHS TMEPIECHANKYISPHOCTI MPSAMUX 1 TUIOIIUH, MEPIEeHANKYISPHOCTI IJIONIUH, a
TaKOX BiJIcCTaHEeH 1 KyTiB MOJEIIOI0Yi MOXKIIUBOCTI KYpCYy CTEPEOMETPIi 3HAYHO 3pOCTAIOTh.

Posrnmsan Temn «Koopaunatu i BekTopm» B 10-My Kiiaci JO3BOJHUTH MOBTOPHTH HaBYAIBHHMA
MaTepian i3 cTepeoMeTpii 1 3acTOCYBaTH HOBHMM MiAXiJ 0 BUBYECHHS MPSIMHUX 1 IJIOMIUH Yy MPOCTOPI.
OxpeMuM 3aBoaHHSIM BHBUYEHHS TeMu «KoopawHaTH 1 BEKTOpPH» € Yy3araJbHEHHS BEKTOPHOTO i
KOOPJAMHATHOT'O METO/IIB y BUIIA/IKY TIPOCTOPY.

VY temi «'eomerpuyni Tia. O0'eMH 1 MJIOUI MOBEPXOHb T€OMETPUYHHUX TUI» PO3IIIANAIOTHCS
OCHOBHI BUJM T€OMETPUYHUX TUI Ta iXHI BJIACTMBOCTI. BOHa € LIEHTpalbHOIO Yy CTEpPEOMETPUUHIN
miaroToBi yuHiB. [Ipy BUBUEHHI AaHOI TEMH TyKe BaXJIMBUM € MIAX1J, 110 nependadae GopmMyBaHHS
HaBUYOK KOHCTPYIOBaHHS 1 Kiacudikamii T Ta ix moBepxoHb. Takuii migxiJ BUMarae BUKOPUCTAHHS
KOHCTPYKTUBHUX O3HaueHb. KOHCTpYKTHMBHI O3HAa4Y€HHSI J03BOJISIIOTh BCTAHOBUTU CIIJIBHICTH MIX
NpU3MaMi 1 IWJIHApPaMH, MipaMigamMu Ta KoHycamu. [lapanenbHe po3risaaHHs 3a3HAYCHHUX IPYI Til
Jla€ TIepeBary Mpyu BUBYCHHI IXHIX BJIACTHBOCTEH.

VY mporeci BUBYEHHS TEMH MalOTh OyTH PO3IJISHYTI pi3HI METOAM OOYHMCIIEHHS 00'€MIB 1 MO
nmoBepxoHb. OcoOMuBY yBary HEOOX1THO MPHUAUIUTA METOMY PO3OUTTS, KM Ma€ BEIMKE IMPAKTUIHE
3Ha4YeHHs. BUKOpHUCTaHHA aHaJorii MK BHUMIPIOBAaHHSIMHM IUIOLI IUIOCKUX ¢iryp i 00'eMiB crpusiTuMe
3aCBOEHHIO MaTepially yuyHsMH. [Ipy BUBUEHHI IJIOII MOBEPXOHB TUT IOIIIBHO MIMPOKO KOPUCTYBATHUCS
IPUPOIHOIO Ta BAXKIIMBOIO 3 MPAKTHYHOI TOUKH 30Dy 11€€I0 PO3TOPTKH.

[Iporpama mnependadae peamizaiiio MISUTBHICHOTO IIAXOMY /O HaBYaHHS MaTEMaTUKH SK
rOJIOBHOI YMOBH 3a0e31eueHHs €e(peKTUBHOCTI MaTEMaTUYHOIT OCBITH.

HaBuanpHuii mporec y crapmmiii mkojai mnorpedye 1 poOUTh MOMIIMBUM BUKOPUCTAHHS
cneunpiyHUX (GOpM Ta METOIIB HaBYaHHA. MOXIUBICTH iX BHMKOPHUCTaHHS 3YMOBJICHAa BIKOBUMH
O0COOJIMBOCTSIMU CTapIIOKJIACHUKIB, HAOYTUMHU B OCHOBHIM IIIKOJII HAaBHYKaAMH CaMOCTIHHOI po0OOTH,
piBHEM PO3BHHEHHS 3arajJbHOHABYAIBHUX 1 MI3HABAIBHUX BUIIB IiSIIBHOCTI.

VY crapmux Kj1acax MOke HIMPOKO 3aCTOCOBYBATHCS JIEKLIHHO-ceMIHapChKa (hopMa MPOBEICHHS
3aHATH, IPHYOMY HE Yac BiJ 4acy, a JIOCUTb PEryJIsSpHO.

Peanizariss piBHeBO1 audepeHmianii Ha NMPAKTUYHUX 3aHATTAX € OJIHIEI0 3 TOJIOBHUX YMOB



€(heKTUBHOCTI HaBYaHHSI.

OcCOONMMBICTIO TPAKTUYHUX 3aHATH Ma€ OYTH MOCTiIHHE 3aJydyeHHs Y4YHIB JIO CaMOCTIHHOI
po6oTu. JIOmJIbHO CMJILHO OOTOBOPUTH 1JICI0 Ta AJITOPUTM PO3B’sI3yBaHHS MEBHOTO Kjacy 3aaad. [licis
I[bOT'0 KOXKHUI y4eHb MOXE BUKOHYBATH 3allPOTIOHOBAHY CHCTEMY BIIPaB, CIIUIKYIOYHUCH 13 BUUTEIIEM.

BaxxnuBe wicue B opraHizamii HaBYaHHS MaTE€MaTHKA Mae€ IMOCICTU BJOCKOHAJICHHA, Y
MOPIBHSAHHI 3 OCHOBHOIO IIKOJIOK, CUCTEMH CaMOCTIiHOT poOoTu yuyHiB. DOPMYBAaHHIO BiIIOBITHUX
MOTHBIB IO CAMOCTIHHOT pOOOTH CHpHsi€ 3aCTOCYBAaHHS 3aBJaHb Ha PUCYHKaX, KOHTPOJbHUX 3alUTaHb,
30KpeMa MPHUKIIATHOTO XapaKTepy, JOMAIIHIX KOHTPOJIBHUX POOIT 3 JOCIHIKCHHS KOHKPETHUX KIIAcCiB
(GyHKIIIH, TEOMETPUYHUX KOHCTPYKIIiH.

BaxnmuBum 3aco00M HaBUaHHS MOXYTh CTaTH KOHTPOJIbHI 3aIIMTAHHS 1 TECTOBI 3aBIaHHS, SKi
CIpsSIMOBaHI HE HA BIATBOPEHHS O3HAuUeHb, (PaKTiB, PopMyI, a Ha 3’ACyBaHHsS €JIEMEHTIB Ta CTPYKTYpHU
O3HaYCHb MaTeMAaTHYHUX OO’€KTIB; iX MICHS B CHCTEMi IHIIMX TIOHAThH; OIEpalii, sKi MOXHA
BUKOHYBaTH 3 00’€KTOM, ioro ocoOmmBocTeil Ta BinacTuBocTed. [lomiOHI KOHTPOJBbHI 3almUTaHHA
CTHUMYJIIOIOTh TIPOJYKTHBHE MUCIICHHS Y4HIB, CIIPHUAIOTH HE(POPMAILHOMY 3aCBOEHHIO TEOPETHYHOTO
Matepiany, ¢GOpMyIOTh HaBUYKM TMOPIBHSAHHA, Kilacu]ikaiii, y3arajJbHEHHS, 3aCTOCYBaHHSA
MaTEeMaTHYHUX MMOHATH 1 00’ €KTIB.

OO0O0B’13KOBUM €JIEMEHTOM TEXHOJIOT1l HaBYaHHS Mae OyTH MOCTiiiHA A1arHOCTHKA HaBYAJIbHHUX
JOCSITHEHB y4YHIB. BUBUEGHHS KOKHOI TEMU CJI1J] TOYMHATH 3 BUKOHAHHS JIIarHOCTUYHOI pOOOTH, 10 Ja€
3MOTY BCTAaHOBHUTH piBE€Hb BOJIOJIIHHS MaTepialoM MONEpeaHbOT TeMH. 3a pe3ylbTaTaMy J1arHOCTUYHOT
pOOOTH BHUSBISIOTHCS NMPOTAIMHU Y MiATOTOBI y4YHS, HOTO JOCSTHEHHS, IO JOMOMarae CIpsiMyBaTH
3ycHJUIS HOTro Ta BUKJIaJaya Ha MOJIMIIEHHS CTaHy CIIPaB.

3HauyHe MICLE y TEXHOJOrli HaBYaHHS Ma€ IOCIAAaTH TEMaTUYHUN KOHTPOJIb HaBUaJIbHHUX
JOCSATHEHB SIK 3aci0 yNpaBiIiHHA HaBYAJILHUM IpolecoM. J[o KOXKHOi TeMH CHUCTeMa KOHTPOII0 MOXKe
CKJIaaTHCA 3 TEMaTHYHOI KOHTPOJIbHOI po0OTH, IO, SIK TPaBHUJIO, Ma€ CIOKETHHUH XapakTep,
crenr(piYHOro HaBYAIbHO-KOHTPOJIOI0YOI0 3ac00y — TEOPETUYHOT KOHTPOJIBbHOI poOOTH, BUKOHAHHS
TECTY.

OGOB’A3KOBHM €II€MEHTOM HABUAHHS MA€ CTATH iHIMBiIyalbHE 3aBIaHHS 3 TeMH. Moro BapTo
MPOTIOHYBATH HA 3aBEPIIAJLHOMY €Talll BUBYEHHS TEMH JJIsl CAMOCTIMHOTO OMpAIIOBaHHS IICHS BCiX
KOHTPOJIIOIOYMX 3aX0/iB. MeTa 3aBlaHHS — OXOIUTH MaTepiajl TEMH B LIIJIOMY, IPUBEPHYTH yBary 10
TOJIOBHOTO, JAaTH JOAATKOBI MPHUKIAIW 1 TOSCHEHHS OKPEMHUX CKJIQJHHX MOMEHTIB, MIAKPECIUTH
0COOJMBOCTI ¥ TOHKOII, NMEPEKOHATH YYHIB Y MOJMBOCTI PO3B’S3aHHS 3a/Jad OCHOBHHMX THIIB.
[HnuBiNyanbHI 3aBIaHHS IEPEBIPSIIOTHCS, OIIIHIOIOTHCS BUUTENIEM Ta 3aXHIIAIOTHCS YUHEM.

Bapro muianyBaTti BUKOHAHHS 1HIWBIIyalbHUX 3aBAaHb, K1 NepeadavyaioTh O3HAHOMIICHHS SIK 3
PO3BUTKOM MAaTeMaTHKHA B ICTOPHYHOMY AaCIMEKTi (Hampukian, 3 TeMu «CKITbKH ICHYE TeOMETpin?»),
Tak i 3micToBHUX («IlepcnekTuBay, «MaTemMaThka i COIioNOTis).

OngauM 3 edekTUBHUX 3acO0IB YJAOCKOHAJICHHS HaBYaHHS B3araji, y CTapoiiid IIKod B
0COOJMBOCTI, € MOAYJIbHE MPOEKTYBAaHHS HaBUAJIBHOTO NpOIECYy, AKe IMepeadadae, MO OIMHULECIO
BUMIPY HaBYaJLHOTO TMpPOIECY € HE YPOK, a TMEBHA CYKYMHICTh YPOKIB, fKa OXOILUIIOE JIOT1YHO
OB’ s13aHUH OJIOK HAaBYAJBHUX MUTaHb TEMH.

[Iporpama mnependavae Hacammepes] OBOJIOJIHHSA 3arajibHOI0 MAaTEeMaTHYHOIO KYJIbTYPOIO,
BUPOOJICHHSI ~MaTeMaTHMYHOTO CTHJIO MHCIEHHS, TOOTO BMIHHA KJIAacHU]iKyBaTH 00’ €KTH,
BCTAHOBIIIOBATH 3aKOHOMIPHOCTI, BUSIBIISITH 3B’ SI3KM MK PI3HUMU SIBUIIAMU, TPUMMATH PILLIEHHS TOLIO.

CtpykTypa HaBYajbHOI mporpamu. [Iporpamy nomano y ¢opmi Tabuuil, 0 MICTUTH MBI
KOJIOHKH: 3MICT HaBYaJIbHOTO MaTepiajy i HaBYaJbHI JOCSATHEHHs Y4HIB. Y 3MICTi BKa3aHO HaBYAJIbHUMN
MaTepial, SIKHH MiJsrae BUBYEHHIO Y BIANOBIIHOMY Kiaci. BuMoru 1o HaByaibHHX JIOCSATHEHb Y4YHIB
OpIEHTYIOTh Ha Pe3yJbTaTU HABUAHHS, K1 € 00’ €KTOM KOHTPOJIIO 1 OI[IHIOBaHHS.

3MICT HaBUaHHS MaTeMaTHKU CTPYKTYPOBAHO 3a TEMaMH BIAMOBIJHUX HaBUYaJIbHHUX KYypCIB 13
3a3HAYEHHSAM [OCIIZIOBHOCTI TeM Ta KUIBKOCTI TOAMH Ha iX BHUBYEHHA. Takuil po3moain 3MicTy i
HABYAJIbHOTO Yacy € OPIEHTOBHUM. YUMTENSM 1 aBTOpaM MiAPYYHUKIB HAJA€ThCS MPABO KOPUTYBATH
MIOCJIIOBHICTh BUBUYEHHS TE€M Ta 3MIHIOBATH PO3MOALT FOJUH Ha iX BUBYEHHS 3aJIeKHO BiJ MPUHHSATOT
METOAMYHOI KOHIICTIIii Ta KOHKPETHUX HaBYAIbHUX CUTYAIIii.

V 36’a3ky i3 nepenecennam mem «lloxiona ma ii 3acmocysanns» ma «Koopounamu i sexmopu»
0o 10 knacy na 2016/2017 naguanvhuil pik YKIA0eHO OKpemy madiuyro iz 3MiCmom HABYAILHO2O
mamepiany ons 11 knacy.



3a eiocymuicmio moocausocmi 3abe3neyumu  YuHi8 HAGUAILHUMU Mamepiaiamu 3 mem
«lloxiona ma ii 3acmocyeannsay ma «Koopounamu i eéexmopu», yi memu moxcymo eusyamucs 6 11
Kaaci (8ionosiono 0o mabauys ons 2016/2017 Hasuanvnozco poky, eusinvheni coounu 6 10 kuaci
PO3N0OLNAIOMBCA HA PO3CYO 8UUMEIIS).

[Iporpama MiCTUTH TIEpPENTIK BUMOT JI0 PIBHS IMATOTOBKH Y4YHIB 32 KOKHOIO TeMoro. BiH ciyrye
OCHOBOIO JUTsI TUTAHYBaHHS CUCTEMH TEMATHYHOTO KOHTPOJIO, JJIS TIarHOCTUYHOTO KOHCTPYKTUBHOTO
3a/laHHs LIJIell BUBYEHHS TEMHU y BUIUIANI CUCTEMHU 3aBJaHb, MOXIJIMBICTb PO3B’S3aHHS SKUX HaJae
BHUBUYEHHS TEMH.

[Iporpama Hajae BYHMTENIO IMUPOKI MOMIIMBOCTI 11 BUKOPUCTAHHS PI3HUX 3aco0iB, ¢opm,
METO/iB HaBYaHHsI, BHOOPY METOUYHUX HUIAXIB 1 MPUIOMIB BUKJIAJICHHS KOHKPETHOTO MaTepiaiy.

HaBuanbHi Temu, BH3HAY€HI MPOTrpamMol0, MOXYTh BHUBYATUCS YYHAMHU Ha PI3HUX pPIBHAX
3aCBOEHHSI TEOPETHYHOTO MaTepiany i ¢opMyBaHHS BMiHb. 32 YMOBH MiHIMaJbHOI KUTBKOCTI TOJIUH 1
HU3BKOT'O PIBHSA MaTEeMaTHYHOI MiJrOTOBKU YYHIB KJacy JAEsKi TEMH Ha ypoKaX MOKYTb PO3TIIsSIaTHCS
0e3 J0BeleHb, Ha TPOCTHX 1 JOCTYIMHUX MPHUKIANaXx 1 HE BUHOCHTHUCA Yy TOBHOMY OO0Cs31 st
TEMaTUYHOTO KOHTPOII0. 3alliKaBiIeH] YYH1 MOXKYTh JAETalbHIIIe OMAaHOBYBATH TaKi TEMU CAaMOCTIHHO 3a
HiAPYIHUKOM, Ha Kypcax 3a BUOOPOM UM ITiJT 4ac 1HAWBIyaIbHOTO HAaBYAHHS B II03ayPOYHHIA Yac.



OPIEHTOBHUI TEMATWUYHUI IIJTAH BUBYEHHS
AJITEBPU 1 TIOYATKIB AHAJII3Y TA TEOMETPII. PIBEHb CTAHJAPTY
(6cvozo 210 200)

Anrebpa 1 movatku aHamizy (écvozo 108 200)

KinbkicTs
Home
Kaac p Ha3zBa temu FOXHH JTH
TeMH BUBYEHHS
TeMH
Bceryn 1 moBTOpeHHS 2
1 DyHKIII1, iXHI BIACTUBOCTI Ta Trpadiku 15
2 Tpuronomerpudni QyHKIT 18
10 3 IToxigHa Ta ii 3acTocyBaHHs 14
[ToBTOpEHHSI, y3araJIbHEHHs Ta CHCTeMaTU3allis 5
HABYAJIBHOTO MaTepiay, po3B’s3yBaHHs 3a]1a4
Pazom: 54
4 [Toka3HukoBa Ta gorapupmiyHa GyHKIii 16
5} IaTerpan Ta ioro 3acToCyBaHHS 10
6 EnemenTn koMOiHATOpUKH, TEOPii KMOBIPHOCTEH 1 10
11 MAaTEMAaTUYHOI CTATUCTUKHU
[ToBTOpEHHSI, y3araJIbHEHHS Ta CHCTEMAaTH3AIlis 18
HABYAJILHOTO MaTepiay, po3B’s3yBaHHs 3a/a4
Pazom: o4
Teomempia (ecvozo 102 200)
KinbkicTb
Home TOANH
Kaac | p Ha3ssa remu IS
TeMH BUBYEHHS
TeMH
1 . . . 17
[TapanenbHICTh MPSIMUX 1 TUIOHIMH Y IPOCTOPI
2 . . . 17
[leprieH IUKyYNSAPHICTS NPSAMHUX 1 IUIOIKH Y TPOCTOP1
10 3 KoopaunaTu 1 BeKTOpH 10
[ToBTOpEeHHS, y3araJbHEHHS Ta CHCTeMaTH3allis 7
HABYAJILHOTO MaTepiany, po3B’si3yBaHHS 3a71ad
Pazom: 51
4 MHOrorpaHHuKu 14
5 Tina obepTanus 12
11 6 O06'emu Ta MIOII MOBEPXOHH TEOMETPUYHHX TiJ 11
[ToBTOpEHHSI, y3araJIbHEHHS Ta CHCTEMAaTH3aIlis 14
HABYAJILHOTO MaTepiay, po3B’si3yBaHHS 3a7a4
Pazowm: 51




AJITEBPA 1 TIOYATKUW AHAJII3Y 10-i1 knac
(54 200. I cemecmp — 16 200, 1 200 Ha mustcoenn,
1l cemecmp — 38 200, 2 200 na muscoens)

K- HaBuasbHi 10cSITHEHHS YYHIB
CTh . .
3MicT HABYAJIBHOI0 MaTepiaay
roau
H
2 Beryn i moBTOpeHHs VYyens (yueHuus):
JiiicH1 uncna. BincoTkoBi po3paxyHKH. BMI€: BUKOHYBATH Jii 3 JIHCHUMH YUCIIAMU,
pO3B'I3yBaTH 3a7a4i HA BIJICOTKH
15 | Tema 1. ®YHKIIII, IXHI YueHb (YUEHHUIIS):
BJIACTUBOCTI TA TPA®IKHA KOPHUCTYETHCH PI3HUMU CITIOCOOAMHM 3aJaHHS
byHKIIH;
Yucnosi GyHKIii Ta iX B1actTuBocTi. CiocoOu | 3HAXOAUTH IPUPOAHY 00J1aCTh BU3HAYCHHS
3ananHs QyHkuii. [TapHi Ta HemapHi QyHKIII. | GYHKIIOHATBHHUX 3aJIEKHOCTEH;
3HAXOAUTDb 3HaUCHHS (PYHKIIHN NpH 3a1aHUX
Kopinp n-ro crenens. ApupMeTHYHHI | 3HAUCHHSAX apryMEHTY 1 3HAYCHHS apTyMEHTY, 3a
KOPiHBb N-TO CTETEHS, HOr0 BIACTHBOCTI. SKUX (YHKIlis HA0yBa€ JTaHOTO 3HAYCHHS;
Crenenesi (hyHKIII{, iXHI BIACTUBOCTI Ta BCTAaHOBJIIOE 32 TpadikoM (yHKIIT ii OCHOBHI
rpadiku. BJIACTHUBOCTI;
AOCJIZKY€ BIACTHBOCTI (PYHKITIH;
00YMCJIIOE TA MOPIBHIOE 3HAYCHHS BUPA3iB, SIKi
MICTSTh CTETICHI 3 paIliOHATLHUMHI
MOKa3HUKAaMH, KOPEHi,
po3mi3Hae Ta 300pakye rpadiku CTEICHEBUX
GbyHKIIII; MOIeJII0€ peanbHi POIeCH 3a
JTOTIOMOT'OI0 CTETICHEBHUX (DYHKIIIH.
18 | Tema 2. TPUT'OHOMETPHUYHI VYuens (yueHuns):
d)YHKI_IIi BMi€ NEpexXoUTH BiJl paJiaHHOI MipH KyTa A0
Cunyc, KOCUHYC, TaHT€HC, KyTa. Pagianne rpagyCHOI I HABIIAKU;
BUMIPIOBaHHS KYTIB. BCTAHOBJIIOE BiMOBIIHICTS MK JIMCHUMH
TpuronomerpuyHi QyHKIIT YUCITOBOTO qucJIaMU 1 TOYKaMU Ha OJUHUYHOMY KOJII;
aprymeHTy. OCHOBHI CIiBBIJJHOIIEHHS MK 00YHCII0€ 3HAYCHHS TPUTOHOMETPUUHUX
TPUTOHOMETPUUYHUMU (YHKIISIMU OJTHOTO BHpa3iB 1 HAOJIMKEH]1 3HAUCHHS
aprymenty. @opmynu 3BeIeHHS . TPUTOHOMETPUYHMX BHPA3iB 13 3aJaHOIO
[Tepiognunicth QpyHKIINA. BracTuBocTi Ta TOYHICTIO 32 JIOMTOMOTOI0 0OYHCITIOBAIBHIX
rpa¢iku TPUTOHOMETPUYHUX (PYHKIIIH. 3ac00iB;
dopMynu 10AaBaHHS U po3mnizHae i 0yaye rpagiku TPUrOHOMETPUIHHUX
TPUTOHOMETPUYHMX (PYHKIIH Ta HACIIIKY 3 GbyHKILIH;
HUX. JIIOCTPY€ BIaCTUBOCTI TPUTOHOMETPUUHUX
HaiinpocTimii TpuroHoMeTpuyHi piBHSAHHS. ¢byHKLiH 32 1oOMOr0I0 rpadikis;
NnepeTBOPIE HECKIIAIHI TPUTOHOMETPUYHI
BUPA3H;
3aCTOCOBY€ TPUTOHOMETPUYHI (DYHKIIIT 10 OTIHCY
pearbHUX MPOLECIB;
PO3B’s13y€ HAUTPOCTIIIT TPUTOHOMETPHUYHI
PIBHSHHSL.
14 | Tema 3. IIOXIJIHA TA ii VYuens (yueHuns):
3ACTOCYBAHHA Po3yMi€ 3HaUEHHS TOHATTS MOXIAHOI AJIS OTHCY
peasbHHX MPOLIECiB, 30KpeMa MEXaHIYHOTO PYXY;
I'panuns ¢yskii B Touni. [loxinHa ¢GyHKIi, | 3HAXOAUTH KYTOBUN KOEQILIEHT 1 KyT HAXUITY
il reomeTpuaHUi 1 Hi3UUHUIA 3MiCT. JTOTUYHOI 110 rpadika GyHKIIT B TaHI{ TOYIIL;
[IpaBuna gudepeHItitoBaHHS. 3HAXOAUTH IBUIKICTH 3MIHEHHS BEJIMYUHU B




Oznaka cranocti Qynkiii. JloctaTHi yMOBHU
3pocTaHHA ¥ craganHs QyHKIii. ExctpeMymu
byHKITI.

3acTocyBaHHS MOXIAHOT A0 JOCHIIKEHHS
¢yHKIit Ta nWOOynoBM IXHIX rpadikis.
HaiiOinbme 1 HaliMeHIIe 3Ha4YeHHS (GYHKIIT
Ha MPOMIXKKY.

TOYIII;

nudepennive GyHKIIi, BUKOPUCTOBYIOUU
TaOJIHIIO ITOX1THUX 1 MpaBUIIa
nuepeHIIIOBaHHS;

3aCTOCOBY€ TIOXITHY JIJISl 3HAXOKCHHS
MPOMIDXKIB MOHOTOHHOCTI 1 €eKCTPEMYMIB

G yHKIIIT;

3HAXOAUTH HANOUIbIIE 1 HAlIMEHIIIE 3HAYCHHSI
GyHKIIT; po3B’s13y€ HECKIIAIHI TPUKIIAIHI 331241
Ha 3HAXO/KEHHS HAMOIBIINX 1 HAMMEHIIINX
3HAYCHb PeabHUX BEJIMYUH.

IloBTOpEHHS, y3arajibHEeHHS Ta
CHCTEMATH3aLisl HABYAJIBHOI0 MaTepiaJy,
po3B’siI3yBaHHs 3a/1a4




AJITEBPA 1TIOYATKU AHAJII3Y 11 knac
(54 200. I cemecmp — 16 200, 1 200 na mustcoenn,
1l cemecmp — 38 200, 2 200 na musrcoens)

K-ctB . . . .
rouH 3MicT HAaBYAJILHOr0 MaTepiaay HaBuanbHi 1ocsirHeHHs YUHIB
16 Tema 4. IOKA3SHUKOBA TA Y4yenb (yueHUIs):
JOTAPU®MIUYHA ®YHKIIII po3ni3Hae i 0yaye rpadiky NoKa3HUKOBOT 1
‘BrnactuBocti Ta rpagiku mokazHMKOBOT aorapuMidHOT QyHKIIIH;
G yHKIII. IIOCTPY€ BIACTUBOCTI MOKA3HUKOBOI 1
Jlorapugmu Ta ix BractuBocTi. BractuBocTi | morapudmidHoi GyHKIIH 3a 10IOMOT00
Ta rpadik JorapupmidHoi QyHKIII. rpadikis;
[Toka3HuKOBI Ta JorapuMiyHi piBHIHHA 1 3aCTOCOBY€ ITOKA3HUKOBY Ta Jorapupmiuny
HEPIBHOCTI. (G yYHKIIIT 10 ONKCY pealbHUX MPOILIECIB;
PO3B’AI3y€ HANMPOCTIIIi MOKAa3HUKOBI Ta
Jorapu@MmivHi piBHSHHS 1 HEPIBHOCTI.
10 Tema 5. IHTEI'PAJI TA MOI'O VYyenb (yueHuIs):
3ACTOCYBAHHASA 3HAXOIMUTH NIEPBICHI 32 JIOTOMOTOIO TaOJIHUII
IlepBicHa Ta ii BIIaCTHBOCTI. MIEPBICHHUX Ta 1X BIACTHBOCTEH;
BusnaveHnit iHTerpai, Horo reoMeTpUYHMA | BUALISAE MIEPBICHY, IO 3310BOJIBHSIE 33 1aHi
3MICT. MOYAaTKOBI YMOBH; 00UYMCJIIO€ THTETpAJ 32
OOuucIeHHS IO TUIOCKUX (iryp, 1HII JIOTIOMOT 010 TaOJIHII MIEPBICHUX Ta 1X
3aCTOCYBaHHS 1HTErpaJa. BJIACTUBOCTEH;
3HAXOAMTH TUTONI KPUBOJIIHIHHUX TpaIeiii.
10 Tema 6. EIEMEHTHU Y4enb (yueHUIs):
KOMBIHATOPHUKHU, TEOPII 004HCJII0€ BITHOCHY YaCTOTY MOIT;
WMOBIPHOCTEM I 00YHCITI0E HMOBIPHICTH TIOJIiT, KOPUCTYIOUHCH
MATEMATHUYHOI CTATUCTUKH il 03HauUeHHSM 1 KOMOIHATOPHUMU CXEMaMU;
Bunankxosa nonist. BiqnocHa yactota mofiii. | MOSICHIOE 3MICT CEpEIHIX MOKa3HUKIB Ta
MMoBipHicTh mozii. XapaKTePUCTHK BUOIPKH;
Enementu kom6iHatopuku. KomOinaTopH1 3HAXOAHUTh YHCIIOBI XapaKTEPUCTUKU BUOIPKU
IpaBUjIa CyMHU Ta JOOYTKY. JaHMX.
Bu6ipkoB1 XapaKTEpUCTUKH: po3Max
BUOIPKH, MOJIa, MEJ[laHa, CePETHE 3HAYCHHSI.
I'padiune noganHs iHPopMaLii Ipo
BUOIPKY.
18 IToBTOpEHHS, y3arajJbHeHHs Ta

cHCTeMaTH3allisl HABYAJIBLHOI0 MaTepiaJy,
PO3B’si3yBaHHA 3a/1a4




['eomerpis. 10 kiac
(51 200. I cemecmp — 32 200, 2 200 na muscoeny,
1I cemecmp — 19 200, 1 200 na muscoens)

K-
CTh . . . .
roH 3MicT HAaBYAJIBHOTO MaTepiany HaBuaJubHi 10cSITHEHHS YUYHIB
H
17 | Tema 1. TAPAJIEJIBHICTD IIPSIMUX 1 | Yyens (yueHurs):
IJIOUH Y ITPOCTOPI HA3MBA€ OCHOBHI NMOHSTTS CTEPEOMETPIi
OCHOBHI MOHATTS, aKCIOMU CTepeoMeTpii Ta | OPMYJIIOE aKCIOMH CTEPEOMETPIi Ta HACHI KU
HAWUOPOCTIII HACTIAKY 3 HUX. 3 HUX
B3aemHe po3milieHHs NpsAMHUX Y TIPOCTOPI. 3aCTOCOBY€ aKCIOMHU CTEPEOMETPii Ta HACIIAKH
[TapanensHe TPOEKTYBAaHHS 1 HOTO 3 HUX JI0 pO3B’sI3aHHs HECKJIaTHUX 3a7a4
BJIACTUBOCTI. 300pakeHHs (iryp y KJacu(pikye B3aeMHE PO3MILICHHS NPSMUX,
crepeomeTpii. [lapanenbHicTh npsiMoi Ta MPSIMUX 1 TUIOLIHH, TUIOIIMH Y POCTOPI 32
wiomuHy. [lapanenpHicTh TUIOIKH. KUTBKICTIO 1X CIUIBHUX TOYOK;
BCTAHOBJIKE B3a€EMHE PO3MIIIEHHS MPSMUX 1
IUIOIIMH Y TIPOCTOPI, 30KpeMa MapajesibHICTh
IPSMHUX, IPSIMO]T Ta IUIOIMHY, ABOX IIJIOLIMH,
3’ICOBYE, UM € Bl IPSMi MUMOOIKHUMH;
300paxae Qirypu y mpoctopi
3aCTOCOBY€ BiIHOILICHHS MMapaeIbHOCTI MK
MPSIMUMH 1 IUTOIIIMHAMH Y TIPOCTOPI 10 OTHCY
BIJTHOIIIEHDb MK 00’ €KTaMH HaBKOJHUIIHEOTO
CBITY.
17 | Tema 2. IEPIIEHAUKYJISIPHICTD Yuenb (yueHHIIs):
HNPAMUX I IVIOWHUH Y MTPOCTOPI BCTAHOBJIKE TIEPIICHIUKYIISIPHICTH MPSMOI Ta
[lepneHIUKYIAPHICTD OPSAMOT 1 IUIOIIKHHU. IUIOIMHY, JIBOX IJIOLIMH;
[leprieHUKYJISPHICTH TUTOIIHH. J[BOTpaHHUH | 00YMCJIIOE BiJICTaHI Ta KyTH y TPOCTOPI;
KYT. BCTAHOBJIKO€ B3a€MHE PO3MILLIECHHS MPSIMUX 1
BumiproBaHHS BiJicCTaHEH y IPOCTOPi: Bix TUTOIIMH Y TIPOCTOPI;
TOYKH [0 MJIOLIUHH, BiJl IPSIMOT 110 3aCTOCOBY€ BITHOLICHHS MK MPSIMUMH 1
IUTOLIMHU, MIXK IJIOIMHAMU. BUMIpIoBaHHS | IJIOLIMHAMM Y POCTOPI, BIICTaH1 1 KyTH y
KYTIB y IIPOCTOPi: MK MPAMUMH, MiX IIPOCTOPI JI0 ONHUCY 00’ €KTIB HABKOJIUIIHBOTO
IPSIMOIO 1 IJIOUTMHO0, MIXK IUIOIMHAMM. CBITY.
10 | Tema 3. KOOPIUHATHN I BEKTOPHU VYyens (yueHurs):
[TpssAMOKYTH1 KOOpPUHATHU B IPOCTOPI. KOPHUCTYEThCSI AHAJIOTIEI0 MK BEKTOpPaMH 1
Bekropu y npoctopi. KOOpJMHATaMM Ha IUIOIIMHI i y IPOCTOPI;
dopmynu 17151 OOUUCIICHHS TOBXUHU YCBiIOMJII0€ BaXXJIUBICTh BEKTOPHO-
BEKTOpA, KyTa M)XK BEKTOpPaMH, BIJICTaHI MK | KOOPAMHATHOTO METOTY B MaTeMaTHII;
JIBOMA TOYKaMH. BHKOHYE i1 HaJl BEKTOpaMU;
32CTOCOBY€ BEKTOPH Ul MOJICIIOBAHHA 1
O0YHCIICHHS TEOMETPHUYHUX 1 (PI3UUIHUX
BEJIMYMH;
BHKOPHCTOBY€ KOOPIUHATH Y TIPOCTOPI ISt
BHMIPIOBAaHHS BiJICTAHEH, KYTIB;
7 IloBTOpEHHS, y3arajJbHEeHHs Ta

CHCTeMATH3allisi HABYAJIbHOI0 MaTepiaJy,
PO3B’sI3yBaHHS 327124




['eomerpis. 11 xmac
(51 200. I cemecmp — 32 200, 2 200 na muscoeny,
1I cemecmp — 19 200, 1 200 na muscoens)

K-ctb
roau 3MiCT HaBYAJIBHOTO MaTepiaity HaBuaJybHi 10CATHEHHS YUYHIB
H
14 | Tema 4. MHOT'OI'PAHHUKU VYyens (yueHurs):
MHororpaHHuK Ta foro enemeHTd. Onykii | po3mi3Ha€ OCHOBHI BUM MHOTOI'PAaHHMKIB Ta iX
MHororpanHuku. [Ipusma. [psama i €JIEMEHTH;
npaBuwibHa npusMu. [lapanenemninen. (opMmy.110€ 0O3HAUCHHS MHOTOI'PAaHHHUKIB,
[Tipamina. [IpaBunpsHa mipamiga. Ilepepizu BKa3aHUX y 3MICTI IpOTpamu;
MHOT'OI'PaHHHMKIB. 004MCJIH0E OCHOBHI €JIEMEHTH
[Tnomii 6iyHOT Ta HOBHOT OBEPXOHb MHOTOTPaHHHKIB;
HPU3MH, MpaMiIH. 3aCTOCOBY€ BHBUEHI ()OPMYIIHU 1 BIACTUBOCTI /10
pO3B’sI3yBaHHA 3a]1a4.
12 | Tema 5. TIJIA OBEPTAHHSA VYyens (yueHurs):
Humianap, koHyc, ix enementu. [lepepizu po3mi3Ha€ BUAM TiJ 00OEpTaHHs, IXHI EJICMECHTH;
MUTIHApPA 1 KOHYCa: OChOBI IIEpepi3u 00YMCJII0E OCHOBHI €JIEMEHTH T1JT 00EpTaHHS;
IWTIHAPA 1 KOHYcAa; Tepepi3u HMITiHApA 1 3aCTOCOBY€ BIIACTHBOCTI TiJ1 00EpPTaHHS /10
KOHYCa IUIOIIMHAMHU, TTapajieIbHUMU OCHOBI. | PO3B’sI3yBaHH 3a7a4;
Kymst i cepa. [lepepi3 Kyii IUIOMIHHOIO. PO3Mi3HA€ MHOTOTPAHHMKH 1 TiJia OOEpTaHHS y
X KOMOIHAIIAX;
11 | Tema 6. OB’€EMMU TA TIJIOLII Vuenb (yueHnis):
MNOBEPXOHb 'EOMETPUYHUX TLI Y ) ,
, . . 3anmucye GopMysH i 00UYHUCIICHHS 00’ €eMiB
Honsrra npo 06°em Tina. OcHosHi napajiesierinena, Ipu3MHy, nipaMiau, MUIiHApa
BIACTUBOCTI 00’ eMiB. OO’ e€MuU MIPU3MH, p 1¢21a, LIPH3MH, TP .. pa,
. L . KOHYca, KyJIi, TUI0M] 019HOi Ta MOBHOT
napa’neniemninesa, mpamiau, HUIiHapa, . .
KOHYCa. KV MOBEPXOHb LWIIIHPA, KOHYCAa, ol chepu;
yea, By . pO3B’sA3y€ 3a7adi Ha OOYMCIECHHS 00 €MIB 1
[Tnomi 6iyHOT Ta TOBHOT TOBEPXOHB .
. TUIOI IOBEPXOHb T€OMETPUYHUX TiJ,
nIiHapa, Konyca. [lnoma chepu.
14 | IToBTOpEHHS, y3araabHeHHSs Ta

CHCTEMATH3alisl HABYAJIBHOI0 MaTepiaJy,
PO3B’si3yBaHHA 3a1a4




3MicT HaBUaIbHOTO Matepiany Ha 2016/2017 HaByanpHUA pik

AJITEBPA 1 TIOYATKU AHAJII3Y 11 knac
(54 200. I cemecmp — 16 200, 1 200 Ha muscoenn,
1l cemecmp — 38 200, 2 200 na muscoens)

K-cTtB . . . .
rouH 3MicT HABYAJIBHOTO MaTepiaay HaBuanbHi 10csirHeHHs YUHIB
14 Tema 3. IOXIAHA TA ii Y4yenb (yueHUIs):
3ACTOCYBAHHS PO3yMi€ 3HaUCHHS MOHATTS MOX1THOT JIst
I'panuus ¢ynkuii B Toumi. [loxinHa ¢pyHkuii, | onucy peaabHUX MPOLECiB, 30KpemMa
il reoMeTpUYHMM 1 PI3UIHUINA 3MICT. MEXaHIYHOTO PYXY;
[TpaBuna audepeHiroBaHHs. 3HAXOMTh KyTOBHM KOCQIIIEHT 1 KyT HAXWITY
OsHaka cranocti ¢yHkii. JloctatHi yMoBH | JOTUYHOI A0 rpadika QyHKIIT B AaH1H TOY1Il;
3pOCTaHHA U criafiaHHs QyHKIII. 3HAXOAUTH IIBUIKICTH 3MIHEHHS BEJIMYNHU B
Excrpemymu QyHKIii. TOYIIL;
3acTocyBaHHS MOX1AHOT 10 JOCIIIKEHHS audepennioe GyHKIli, BAKOPHCTOBYIOUH
GdbyHKIIIH Ta MOOYT0BH iXHIX rpadikKiB. TaOJIUITIO TTOX1THKX 1 TTpaBUiIa
HaiiGinbie 1 HalimMeHIe 3HaueHHst QyHKIIT | qudepeHIitoBaHHS;
Ha MTPOMIXKKY. 3aCTOCOBY€ TIOXIJIHY JIJIs1 3HAXO[KEHHS
IPOMIXKKIB MOHOTOHHOCTI 1 €eKCTpEMyMiB
b yHKIIIT;
3HAXOAUTH HANOUIbIIE 1 HAIMEHIIE 3HAYEHHS
byHKI1IT; po3B’AI3y€ HECKIIAIHI MPUKIIATHI
3a/1a4l Ha 3HAXOKEHHS HANO1IBIINX 1
HallMEHIIMX 3HaUY€Hb peaJIbHUX BEJIUYMH.
16 Tema 4. IOKA3SHUKOBA TA Y4yenb (yueHUIs):
JOTAPU®PMIYHA ®YHKIIII po3ni3Hae i 6yaye rpadiku TOKa3HUKOBOT i
BrnacTtuBocTi Ta rpadiku MoKa3HUKOBO1 norapuMivHO1 HYyHKIIIH;
GbyHKIi. IIOCTPY€ BIACTUBOCTI OKA3HUKOBOI 1
Jlorapudmu 1a ix BractuBocti. BnactuBocti | morapudmivHoi GyHKIIIH 32 TOTOMOTOIO
Ta rpadik JorapuMidHOT QPyHKIT. rpagikis;
[Toka3HuKOBI Ta JorapudMiuHi piBHSIHHS 1 3aCTOCOBY€ MMOKa3HUKOBY Ta JIOTApU(MIUHY
HEPIBHOCTI. (G yYHKIIIT 10 ONKCY pealbHUX MPOILIECIB;
PO3B’A3y€ HAUMPOCTIIII TOKa3HUKOBI Ta
Jorapu@MmivHi piBHSHHS 1 HEPIBHOCTI.
10 Tema 5. IHTEI'PAJI TA MOI'O VYuens (yueHurs):
3ACTOCYBAHHA 3HAXOUTH TIEPBICHI 32 IOMOMOTOI0 TaOIHUII
IlepBicHa Ta ii BIaCTHUBOCTI. NEPBICHUX Ta IX BIACTUBOCTEH;
Buznauenuit iHTerpai, Horo reoMeTpuyHU | BUALISAE IEPBICHY, 110 330BOJIBHSIE 3a/1aHi
3MICT. MOYAaTKOB1 YMOBH; 00UMCJIIO€ THTETPAT 32
OOumcneHHs 10 IIOCKUX (iryp, iHIIi JIOTIOMOT'0}0 TaOJIHUIII TIEPBICHUX Ta iX
3aCTOCYBaHHS 1HTErpasa. BJIACTUBOCTEH;
3HAXOAMTH TUTONI KPUBOJIIHIHHUX TpaIeiii.
10 Tema 6. EIEMEHTHU Ydenb (yueHUIs):
KOMBIHATOPUKH, TEOPII 00YHMCJII0€ BITHOCHY YaCTOTY MOJIT;
WMOBIPHOCTEM I 00YHCITI0E HMOBIPHICTH TIOJIiT, KOPUCTYIOUHCH

MATEMATHYHOI CTATUCTUKH
Bunankosa noxis. BignocHa yactoTa moii.
ﬁMOBipHiCTb moii.

EnemenTn kombinatopuku. KomOinaTopHi
MpaBHUia CyMU Ta T00YTKY.

BubipkoBi XapakTepUCTUKU: po3Max
BHOIpKH, MOJIa, Me/liaHa, CEPETHE 3HAUCHHS.

il 0O3HaYECHHSIM 1 KOMOIHATOPHUMH CXEMaMH;
MOSICHIOE 3MICT CEpe/IHIX MTOKa3HUKIB Ta
XapaKTePUCTUK BHOIPKHU;

3HAXOAMTH YHCIIOBI XapaKTEePUCTHKH BUOIPKH
TaHUX.




I'padiune noganHs iHPoOpMaLii Ipo
BUOIPKY.

IloBTOpEHHS, y3arajbHeHHs Ta
CHCTEeMAaTH3allisl HABYAJIBHOI0 MaTepiay,
PO3B’sI3yBaHHS 3a1a4




['eomerpis. 11 xmac
(51 200. I cemecmp — 32 200, 2 200 na muscoeny,
1I cemecmp — 19 200, 1 200 na muscoens)

K-ctb
rogu 3MiCT HaBYAIBHOTO MaTepiaity HaBuaJybHi 10CATHEHHS YUYHIB
H
10 YdeHb (yueHUIIs):
KOPHUCTYETHCS aHAJIOTIEI0 MK BEKTOpaMH 1
Tema 3. KOOPAUHATMH I BEKTOPU KOOpJMHATaMH Ha IUIOIIMHI i y IPOCTOPI;
[TpssMOKYTHI KOOPAMHATH B TIPOCTOPI. YCBIiIOMJIIO€ BXKJIUBICTh BEKTOPHO-
Bekropu y npoctopi. KOOPJMHATHOI'O METOJIy B MaTEMaTHII];
®opmynu s O0YHCICHHS JOBKUHU BUKOHYE /i1 HaJl BEKTOPaAMHU;
BEKTOpA, KyTa M)XK BEKTOPaMH, BiJICTaHI MK | 3aCTOCOBY€ BEKTOPH ISl MOJICTIOBaHHS 1
JIBOMa TOYKaMHU. OO0YHCIIEHHS TEOMETPUYHUX 1 (PI3UUHUX
BCJIUYHH;
BHKOPHUCTOBY€ KOOPAMHATH Y MIPOCTOPI TSI
BUMIPIOBAaHHS BiJICTaHEH, KYTiB;
14 | Tema 4. MHOI'OI'PAHHUKHU Y4enb (yueHHIIs):
PO3Mi3Ha€ OCHOBHI BUIM MHOTOTPAHHUKIB Ta iX
MHororpasHuK Ta ioro eixemMeHTH. OmyKJi €JIEMEHTH;
mMHororpanHuky. [Tpusma. IIpsma i (opMmy.110€ O3HAYCHHS, MHOTOT PAHHUKIB,
npasuibHa npusmi. [lapaneneninen. BKa3aHUX Y 3MICTI IPOTrpamu;
[Mipamina. [IpaBuneHa mipamina. [epepizu 00YHCJII0E OCHOBHI €JIEMEHTH
MHOTOTPaHHUKIB. MHOTOTPaHHUKIB;
[Tromri 6i9HOT Ta MOBHOT TOBEPXOHB 3aCTOCOBY€ BHBUCHI ()OPMYIIH 1 BIACTHUBOCTI /10
pU3MHU, MipaMiIn. pO3B’sI3yBaHHS 3a]a4.
12 VYyens (yueHuns):
Tema 5. TIJIA OBEPTAHHS b (YUCHHUA): o
. . . PoO3Mi3Ha€ BUAM TiJT OOEpTaHHS, iXHI €JIEMEHTH;
[Huninap, koHyc, ix enemenTu. [lepepizu . .
) . : . 00YHCJII0€ OCHOBHI €JIEeMEHTH Tl 00epTaHHS;
LWIIHJIpa 1 KOHYyca: OChOBI IIEPEPI3U o
. . . . . 3aCTOCOBY€ BIIACTUBOCTI TU1 00EPTaHHS 10
HWIIHJIpA 1 KOHYyCca; epepi3u MUIiHApa 1 ,
. | po3B’sI3yBaHHA 3a7a4;
KOHYCa TUTOIIMHAMH, TTapaeIbHUMU OCHOBI. . .
. . . PO3Mi3HA€ MHOTOTPAaHHMKH 1 TiJIa OOepTaHHS y
Kyns i cepa. Tlepepiz Kyl IIOMIMHOIO. - ..
IX KOMOIHAIIIAX;
11 | Tema 6. OB’€EMHU TA TIIVIOLII e —"
MOBEPXOHb TEOMETPUYHUX TL1 v ' .
, ) . 3amucye GopMysH I 00UYHUCIICHHS 00’ €eMiB
Monsrrs mpo 06’em Tina. OcHoBH rapajiesierinesa, Ipu3MH, mipamMigu, MUIiHApa
BJIacTUBOCTI 00’ eMiB. OO’ eMH IPU3MH, P A .. pa,
) L . KOHYca, KyJIi, TUIoM] 014HOi Ta TOBHOT
napa’neniemine/a, mpamiau, HUIiHapa, . .
COHYCA. KV MOBEPXOHb LIWITIHPA, KOHYCAa, ol chepw;
yea, kym. . PO3B’si3y€ 3a7aul Ha OOYMCIIEHHSI 00’€eMiB 1
[Tnomii 619HOT Ta TOBHOI IOBEPXOHb .
. TUION] IIOBEPXOHB T€OMETPUIHHX TiJI,
muIiHApa, KoHyca. [lnomia chepu.
4 IloBTOpEHHS, y3arajbHeHHs Ta

CHCTeMAaTH3alifl HABYAJIBLHOI0 MaTepiay,
PO3B’sI3yBaHHS 3a1a4
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