HABYAJIBHA ITPOI'PAMA 3 MATEMATHUKHA
s yaniB 10-11 kmacis
3araJIbHOOCBITHIX HaBYAIILHUX 3aKJIadlB
PiBenb crangapty

[NOACHIOBAJIBHA 3AIINMCKA

Jns ycmimHo1 y4acTi B Cy4acHOMY CYCHUJIBHOMY JKUTTI OCOOHMCTICTh NMOBHMHHA BOJIOJITH
NMEBHUMH TMPUAOMAaMH MaTEMaTHYHOI MiSUTbHOCTI Ta HAaBHYKAMH iX 3aCTOCYBaHb IO PO3B’S3YBaHHS
MpakTHYHUX 3a7ad. [leBHOI mMaTeMaTW4YHOI MIATOTOBKM 1 TOTOBHOCTI ii 3aCTOCOBYBaTHM BHMAarae i
BHUBUEHHS 0araThb0X HABYAIBHUX MPEIMETIB 3aralIbHOOCBITHBOI IIKOJIW. 3HAYHI BUMOTH 10 BOJIOAIHHS
MaTEeMaTHUKOI y pO3B’sI3yBaHHI NMPAKTHYHUX 3a/la4 CTaBIATh CYYacCHWH PHHOK Ipaili, OTPUMaHHS
AKICHOT MpodeciifHOT OCBITH, MPOAOBKEHHS OCBITH HAa HACTYIHUX eTamax. ToMy OJHHM i3 TOJOBHUX
3aBjaHb IILOTO KypCy € 3a0e3neueHHs yMOB Ui JIOCATHEHHS KOXXHHM YYHEM MPaKTHYHOI
KOMITETEHTHOCT!I.

Ilpakmuuna komnemenmuicms riependoavyac, Mo BUITYCKHUK 3arajlbHOOCBITHROTO HABYAJIHLHOTO
3aKJaay:

. BMi€ OyJayBaTH 1 JTOCHIPKYBAaTH HAWMMIPOCTIIII MAaTeMAaTHYHI MOJIE pealbHUX 00’ €KTIB,
MPOLIECIB 1 SIBUIN, 3a/1a4, MOB’SI3aHUX 13 HUMH, 32 JOTIOMOTOI) MAaTeMaTHYHHX 00’ €KTiB, BiIMOBIIHUX
MaTeMaTHYHUX 3a]1a4;

. BMi€ OBOJIO/IIBATH HEOOXIHOIO OMEPATUBHOIO 1HPOPMALIIEIO I PO3YMIHHS TOCTAHOBKH
MaTeMaTU4YHOl 3ajadvi, il XapakTepy ¥ 0cCOOJMBOCTEH; YTOYHIOBATH BHIXiJIHI JaHi, METy 3ajadvi,
3HAXOAMTU HEOOXIIHY ONATKOBY iH(opMaIlito, 3aco0M pO3B’sA3yBaHHS 3a/1adi; nepedopMyIbOBYBaTH
3ajjauy; pPO3WICHOBYBAaTH 3a/ladyi Ha CKJIAJOBI, BCTAHOBIIOBATH 3B’S3KM MDK HHMH, CKIIAJaTH IJIaH
pO3B’sA3aHHA 3anavi; BHOMpaTH 3aco0M pO3B’SA3aHHS 3ajadi, iX TOPIBHIOBAaTH 1 3aCTOCOBYBAaTH
ONTUMAaNIbHI; TIEPEBIPATH TMPABWIBHICTh PO3B’S3aHHS 3aJladi; aHali3yBaTH Ta IHTEPIPETYBaTH
OTPUMaHUIl pe3ynbTaT, OLIHIOBATH HOr0 MPHUIATHICTH 13 PI3HUX MNO3MIIN; y3aralbHIOBATH 3ajady,
BCEOIYHO 11 pO3TIAIATH; TPUITMATH PIIICHHS 3a pe3yJbTaTaMU PO3B’s3aHHS 3a/1a4l;

. BOJIOJII€E  TEXHIKOIO  OOYHMCIIEHb, pALIOHAJIBHO MOETHYIOYM  YyCHI, IHCHMOBI,
IHCTpYMEHTAJIbHI OOYHCIICHHS, 30KpeMa HaOJIMKEHI,

. BMi€ TPOEKTYBATH 1 3IIHCHIOBATH AaJrOPUTMIYHY Ta E€BPUCTUYHY [iSUIbHICTH Ha
MaTeMaTUYHOMY MaTepiai,

. BMi€ TpaIoBaTH 3 (opMmynamu (pO3yMITH 3MIiCTOBE 3HAYCHHS KOXXHOTO €JIeMEHTa
(dbopmyu, 3HaXOIUTH iX YMCIIOBI 3HAYEHHS MPH 3aJaHUX 3HAYCHHSIX 3MIHHUX, BUPAKATH OJHY 3MIHHY
yepes iHIIi 1 T. 10.);

. BMi€ yHMTaTH 1 OymyBath Tpadikd (QyHKIIOHATBHUX 3aJICKHOCTEH, JOCTIIKYBAaTH iX
BJIACTHBOCTI,
. BMi€ KJacu(ikyBaTH 1 KOHCTPYIOBATH reOMETpHYHI (Iirypu Ha IUIOMIMHI U y TIPOCTOPI,

BCTaHOBJIIOBATH iX BIACTUBOCTI, 300paskaTH MPOCTOPOBI (irypu Ta iX eneMeHTH, BAKOHYBaTH OOYI0BU
Ha 300paKCHHSIX;

. BMi€ BHMIpDIOBaTH T'€OMETPUYHI BEIMYMHM Ha IUIOUMHI ¥ Yy mpocropi, sKi
XapaKTEePU3YIOTh PO3MIMICHHS TeoMeTpuuHux Giryp (BiACTaHi, KyTH), 3HAXOJUTH KUIBKICHI
XapakTepUCTHKH (iryp (Turomi ta 06’ eMu);

. BMI€ OIIIHIOBATH IIAHCH HACTAHHS TUX YU 1HIINUX ITOIIMH.

[IpakTHyHa KOMIIETEHTHICTh € BAXJIMBUM IIOKQ3HUKOM SIKOCTI MaTeMaTH4HOI OCBITH,
MPUPOTHUYOI MIATOTOBKKM MOJIOAI. BoHa meBHOro Mipow CBIAYHUTH MPO TOTOBHICTH MOJOMAl [0
MOBCSKJIECHHOTO JKUTTS, 1O HaWBaXJIMBIMIUX BUAIB CYCHIIBHOI JiSUTBHOCTI, JO OBOJIOJIHHS
podeCiiHOI0 OCBITOIO.

dopMyBaHHS HABHUYOK 3aCTOCYBAHHS MAaTEMAaTHUKH € OJHICI0 13 TOJOBHHX IIJICH BUKJIAJaHHS
MareMaTuku. PamukalbHMM 3acoO00M peamizaiii NPUKIAJAHOI CHPSAMOBAHOCTI MIKUIBHOTO KypCy
MaTEMATHKH € IHAPOKE CUCTEMATUYHE 3aCTOCYBAHHS METOJy MAaTEMAaTHYHOTO MOJICTIOBAHHS MPOTITOM
ycboro Kkypey. lle crocyerbess BBENEHHsSI TOHSTh, BHUSBJICHHS 3B’SI3KIB MK HHMH, XapakTepy
UTIoCTpaniid, CUCTEMH BIIPaB 1, HAPEIITI, CUCTEMU KOHTPOJIO. [HaKIIe Kakyuu, MaTeMaTuKu Tpeba Tak
HaBYaTH, MO0 Y4HI BMIJIU 1i 3aCTOCOBYBAaTH. 3a0e3MeUeHHs MPHUKIAIHOI CIIPSIMOBAHOCTI BUKJIAIaHHS



MaTeMaTUKu crpusie GOPMYyBaHHIO CTIMKMX MOTHBIB JI0 HaBYaHHS B3araji 1 O HABYaHHS MaTeMaTHUKH

30Kpema.

Peanizartist mpukiagHoi CIPSIMOBAHOCTI B MPOIIECi HABYAHHS MaTEMAaTUKH O3HAYAE:

1) CTBOPEHHS 3alacy MaTeMaTHYHUX MOJENEH, sIKi OMHCYIOTh pealbHi SBHUINA 1 MPOIECH,
MAaIOTh 3araIbHOKYJIBTYPHY 3HAYYIIICTh, & TAKOK BUBYAIOTHCS Y CYMIKHHUX ITPEeIMETaX;

2) dbopMyBaHHS B Y4YHIB 3HaHb Ta BMiHb, SIKI HEOOXITHI AN JOCHIIKEHHS IIHX
MaTeMaTHYHUX MOJEJIEH;

3) HAaBYaHHS Y4YHIB MOOYAOBI 1 JOCHIPKEHHIO HAWMPOCTIMIMX MaTeMaTUYHHX MOJeNen

peanbHUX SIBUII 1 IPOIIECIB.

[lpuknagHa COpSMOBAaHICTh MAaTEMAaTHYHOI OCBITH  CYTTEBO  MIJBHINYEThCS  3aBJISKH
BIIPOBA/PKEHHIO KOMIT IOTE€PiB y HABUaHHS MaTEMaTHUKH.

OmauM 13 HAWBaXIHMBIMIUX 3ac00iB 3a0€3MEUeHHs] MPUKIAJHOI CIPSIMOBAHOCTI HaBUYaHHS
MaTeMaTHUKUd € BCTAHOBJICHHS MPHPOJHUX MDKIPEIMETHUX 3B’S3KIB MaTeMaTUKU 3 I1HIIUMH
npeaMeTaMy, y Tepury 4epry 3 npupogHudumu. OcoOMBOI yBaru 3aciiyroBy€ BCTAHOBIJICHHS TICHHX,
3B’S3KiB MK MAaTEMaTHKOIO Ta iIHPOPMATUKOIO — JIBOMA OCBITHIMHU Tally3siMH, SIKi € BU3SHAYAJILHUMH Y
MIITOTOBIII OCOOMCTOCTI JIO YKHUTTS y MOCTIHAyCTpiaibHOMY, iH(pOpMaliitHoMy cycmiiabcTBi. Llupoke
3aCTOCYBaHHA KOMIT'IOTEpiB Yy HaBYaHHI MaTEeMAaTUKU JOLLUIbHE M MPOBEACHHS MaTeMaTHYHUX
€KCIIEPUMEHTIB, TPAKTUYHUX 3aHATh, 1HPOPMAIIMHOTO 3a0e3MeUeHHs, BI3yaJIbHOTO 1HTEPIPETYBAHHS
MaTeMaTHYHOI JisSUIbHOCTI, IPOBEICHHS JOCIIIKEHb.

Pexomenganii momo podoru 3 mporpamoro. OaHi€I0 3 TOJOBHUX 3MICTOBUX JIHIH Kypcy
«MareMaTuKka» B CTapiliii MKOJi € (QyHKIIOHaJIbHA JiHisA. ToMy AOINIBHO PO3NOYMHATH BUBUYEHHS
MOBTOPEHHS, CUCTEMAaTu3allisl MaTepialy CTOCOBHO (DYHKIIiH, SKMii BUBYABCS B OCHOBHIN IIKOJi, HOTO
MOTrIUOJICHHST 1 PO3IMIMPEHHS, 30KpeMa, 3a pPaxXyHOK CTerneHeBUX (GyHKIii. [0I0BHOIO MeETOro
OTpAlIOBAHHSA II€] TEMU € MiATOTOBKA YYHIB O BUBUYCHHSI HOBUX KJIACiB (QYHKILIN (TPUTOHOMETPUYHUX,
MMOKAa3HUKOBHX, JIOTapu(PMIYHUX), a TaKOX MOTHBAIlil HEOOXITHOCTI PO3IIUPEHHS amapary
JocipKeHHs (QYHKITIN 3a JOMTOMOTOI0 IMOX1/THOT Ta iIHTerpaa.

JleliTMOTHBOM TeMH Mae OyTH MOJCIIOBAHHS PEATbHUX IPOIECIB 3a JOMOMOTOK0 (PYHKITIH.
Ockinbku poboTa 3 JiarpaMamMu, pUCyHKamH, TpadikaMH € OJHUM 13 MOIIMPEHUX BUIIB MPAKTHYHOI
TISTTBHOCTI Cy4YacHOiI JIIOJMHU, TO JIO TOJIOBHUX 3aBlIaHb BUBUYEHHS TEMHU CJI1J] BIIHECTH PO3BUTOK
rpadiuHOl KyJabTYpH Y4HIB. lmeTbcst mepenmyciM mpo yMTaHHS TpadikiB, TOOTO MPO BCTAHOBICHHS
BIIacTUBOCTEN (DYHKIIIT 32 i1 rpadikom.

VY HacTymHUX TeMax pO3IMIMPIOIOTHCS Kiacu (YHKIIH, SKi BUBYAIKCS B OCHOBHINM mIKOMi. Y
temax «Tpuronomerpuuni ¢yskiii» 1 «l[lokazuukoBa Ta sorapudmiuyHa (QYHKIID» BMIHHS
JOCHiKyBaTH (PyHKIT, sIKi cOpMOBaHI B MepuIif Temi, 3aKpiIUIIOIOTHCS 1 3aCTOCOBYIOTHCA [0
MOJICJTFOBaHHS 3aKOHOMIPHOCTEH KOJUBAJIBLHOTO PYyXy, MPOIECIB 3pOCTaHHS Ta BHUpiBHIOBaHHSA. B
VSBJIIGHHI YYHIB XapakTep (i3UMYHOTO MPOLECY Mae acoIilOBaTHCh 13 BIAMOBITHOIO (YHKII€HO, i
rpadikoM, BIACTUBOCTSIMH.

BaxuBuMm 3aBepiieHHsSM (QYHKIIOHAIBHOI JiHIT Kypcy «MareMaTHkay € po3IJIsi IMOHSThH
MOXiIHOI Ta IHTerpayia, sKi € HEOOXITHUM I1HCTPYMEHTOM JOCHIKeHHS pyxy. OcHOBHI imei
MaTeMaTHYHOTO aHaNi3y BHUIVIIAIOTH JOCHTH MPOCTHMU 1 HAOUHUMH, SKIIO BUKJIAJATH iX Ha TOMY
IHTYITUBHOMY pIiBHI, Ha SKOMY BOHHW BHHHKJIM ICTOPUYHO 1 SKUH IIJIKOM 3aJ0BOJIBHSIE TMOTpeOU
3arajlbHOOCBITHBOI MiATOTOBKM Y4HiB. He BapTo 3axormmoBaTHcs (OPMaJIbHO- JOTIYHOIO CTPOTICTIO
JOBEICHBb Ta BIJIBOJUTH 0araTo 4acy CyTO TEXHIYHUM MHUTAHHSIM 1 KOHCTPYKIIsIM. binblie yBaru ciia
MNPUIUIATH 3MICTY 17IeH 1 TOHATH, IX TEOMETPUYHOMY 1 (PI3UYHOMY TIIyMAaYCHHIO.

BuBYeHHS iHTETrpaabHOTO YMCIICHHS 3a3BUYall TIOYMHAETHCS 3 PO3MIIAY CYKYITHOCTI MEPBICHUX
naHol QyHKIII, SIKY JOIUIBHO PO3YMITH SIK CyKYIHICTh (DYHKIIIH, SIKi 3aJOBOJNBHAIOTE YMOBY y' = f{x).
Take TmymadyeHHs OyJe OCHOBOIO I 3HAMOMCTBA YYHIB 3 HaWIPOCTIMIUMU TUdEpeHIiaTbHUMA
PIBHSHHSIMH, SIKI IIUPOKO BUKOPHCTOBYIOTHCS JUISl OHCY peabHUX MPOIIECIB.

VY Kypci MaTeMaTHUKH CTapIIoi MKOJIM HaOyBalOTh PO3BUTKY W 1HII 3MICTOBI JIiHIi: 0OYUCIICHHS,
BUPAa3H 1 NEPETBOPEHHS, PIBHSIHHS Ta HEPIBHOCTI.

Posrnsimaroteesi OOYMCIICHHS, OLIHIOBAHHS Ta TOPIBHSHHSA 3HAY€Hb TPHUTOHOMETPHYHHX,
CTETNIEHEBHX, MTOKa3HUKOBUX, JIOTapU(PMIYHUX BHpa3iB.

[leBHe Miciie B Kypci 3aiiMarOTh TOTOXKHI TEPETBOPEHHSI TPUTOHOMETPUYHHUX, CTCIICHEBUX Ta



morapudmiuHuX  BHUpasziB. TpuroHomerpuuni  (QyHKIiiT TOB’sA3aHI MK co0oro  Oararbma
CMIBBIAHOIIEHHAMH. X YMOBHO MOXKHa MOJUIMTH Ha Tpu rpynu. Ilepma rpymna ¢popmyn BCTaHOBIIOE
3B’SI30K MK KOOpJMHATaMHM TOYKM KOJa — II€ TaK 3BaHI OCHOBHI CHIBBigHOIICHHs. [Ipyra rpyma
dbopMysT Mae CBOIM JKEpEJIOM CHUMETPII0 1 MepioJUYHICTh PyXy TOUYKU MO Koxy. BoHa ckimangaerscs i3
dbopMy1 3BeieHHA. TpeTio rpyny TOTOXHOCTEH MOPOIKYIOTh MOBOPOTH TOYKM HABKOJIO LIEHTPA KoJja.
dopMyn 101aBaHHS OB’ A3YIOTh KOOPMHATH TOUOK “a* £ Fass |

He cnig mpuainsaTu 3aHanTro 6arato yBard IpOMI3JKMM TEPETBOPEHHSM TPUTOHOMETPUYHUX,
CTEMIEHEeBHUX 1 JOrapu(MiuHUX BUpPA3iB 1 CHeLiaTbHUM METOAAM PO3B’S3yBaHHS TPUTOHOMETPHUUYHUX,
MMOKAa3HUKOBHX 1 JorapuMIYHUX piBHSAHb. BOHHU, SIK MpaBwIIO, HE 3HAXOIATH MPAKTHYHUX 3aCTOCYBaHb.

VY crapmiii IIKOJI PO3LIMPIOIOTHCSA KIACH PIBHAHB, HEPIBHOCTEH, IX CHUCTEM, METOIU iX
pO3B’si3yBaHHS, c(epu 3aCTOCYBaHHSA. IX BHMBUEHHS IIOB’SI3y€TbCS 3 BHUBUEHHSM BJIACTHBOCTEH
BiJIMOBIAHUX (YHKITIH.

Sk 1 B OCHOBHIM IIKOJi, T€OMETPisS y CTapmIiii MIKOJI Ma€ HaBYaTH Y4YHIB IMPAaBHIBHOMY
CIpUIMaHHIO HaBKOJIMIITHBOTO CBITY. AJle ISl OO CTEPEOMETPis Mae Oinblie MOXKIUBOCTEH. [neTbes
PO PO3BUTOK JIOTIYHOTO MHUCJICHHS, (OpPMyBaHHS TPOCTOPOBOI YsBH, BUPOOJECHHS HABUYOK
3aCTOCYBaHHA TEOMETpil [0 pO3B’SA3aHHSA MNPaKTUUYHUX 3aBJaHb. PoO3B’s3aHHS IUX 3aBIaHb
PO3MOYMHAETHCS 3 PO3TIALY TeMH «llapanenbHICTh TPSIMUX 1 IUIOMIMH Y TPOCTOPi». Y HIM 3aKIaaacThCs
byHIaMeHT A BHUBYEHHS crepeoMmerpii — reomeTpii mpoctopy. OcolnmBYy yBary HEoOXiTHO
MPUIUTATH peanizailii IpUKIaIHOI CIIPSIMOBAHOCTI TeMU. [ 0JIOBHMM BHECKOM Y PO3B’sI3aHHS 3a3HAYCHOT
npobyiemMu € GopMyBaHHS YITKUX ySBIEHBb MPO B3AEMOBIIHOIICHHS T€OMETPUYHUX 00’ €KTIB (NPSIMHUX,
IJIOIMIMH) 1 BIAHONIEHh MDK HHMMH 3 00’€KTaMH HaBKOJIMIIHBOTO CBITY. BakimuBe wicie B Temi
HEOOXIHO BiJJBECTH HaBYAHHIO YYHIB 300pa)KEHHIO NMPOCTOPOBUX (iryp Ha MJIOLIMHI 1 3aCTOCYBaHHIO
[IUX 300pa)KeHb MPU PO3B’SI3YBaHHI 3a71a4.

3aBepuryerbcsi HaBuaHHs reomerpii y 10-my kmaci posrisgoM Temu «llepneHauKyIspHICTD
MPSMUX 1 TUIOIIMH Y TIPOCTOPI», y AKIA 3aKIaAacThcsl PyHIAMEHT Il BUMIPIOBaHb y CTEPEOMETIi.
3Ha4yHOI yBaru BUMarae (pOopMyBaHHs TaKUX (yHIAMEHTAJIbHUX MOHSTH, SIK 3arajJbHe TMOHATTS BiJCTaHi,
MOHATTS KyTa SIK MipH PO3MIIICHHS MPSAMUX 1 TJIOMIMH 1 JBOTPAHHOTO KyTa SIK TeoMeTpuyHoi dirypu. I3
BBEJICHHSAM BIJTHOLICHHS MEPHEHIUKYIAPHOCTI MPSAMHUX 1 IMJIOLIMH, NEPIEHAUKYISIPHOCTI IUIOIIUH, a
TaKOX BIJICTAaHEH 1 KyTiB MOJICITIOI0Y1 MOKIIUBOCTI KYpPCy CTEPEOMETPii 3HAYHO 3POCTAIOTh.

Posrnsn temn «Koopaunatu i BekTopu» B 10-My Kilaci JO3BOJMTH IOBTOPUTH HaBYAIbHUIMA
Marepiai i3 cTrepeoMeTpii 1 3acCTOCyBaTH HOBHM IMAXiJ JO BUBUEHHS MPSMHUX 1 IUIOMIMH Y TPOCTOPI.
OxpemMuM 3aBOaHHSIM BHBUEHHS TeMu «KoopAauHATH 1 BEKTOpU» € Yy3aralbHEHHS BEKTOPHOIO 1
KOOPJIMHATHOT'O METO/IIB y BUIIAJIKY IIPOCTOPY.

VY temi «['eomerpuuni Tima. O6'eMH 1 IUIOMII NOBEPXOHb T'€OMETPHUHUX TUD» PO3TIIATAIOTHCS
OCHOBHI BHJM TEOMETPUYHHUX TUI Ta iXHI BIACTUBOCTI. BOHa € IEHTPAJBHOIO Yy CTEPEOMETPHUUHIN
miaroToBii yuHiB. [Ipy BUBYEHHI JaHOI TEMH IyKe BaXIIMBHUM € MIAXiM, 10 Tiepeadadae GopMyBaHHS
HaBHYOK KOHCTPYIOBaHHS 1 Kjacu@ikallii TUT Ta IX MOBEpXOHb. Takwil MiaXiJg BUMara€ BUKOPHUCTAHHS
KOHCTPYKTUBHUX O3HaueHb. KOHCTPYKTHBHI O3Hau€HHS J[03BOJIIOTH BCTAHOBUTH CIUIBHICTH MIiX
MpU3MaMH 1 MWIHAPaMH, TipamigaMu Ta KoHycamu. [lapanenpHe po3rsiIaHHS 3a3HAYEHUX TPYI T
Jla€ TiepeBary rnpy BUBUEHHI TXHIX BIaCTUBOCTEH.

VY mporieci BUBYEHHSI TEMU MalOTh OYTH PO3TIISHYTI pi3HI METOAM OOYHMCICHHS 00'€MIB 1 IUIOII
noBepxoHb. OcoOMUBy yBary HEOOXiHO MPUIUIUTH METOLY PO3OUTTS, KU Ma€ BEIHKE MpaKTHUYHE
3Ha4YeHHS. BUKOpHCTaHHS aHamorii MK BUMIPIOBAaHHSMHU IUIONI IUIOCKUX (PIiryp i 00'€eMiB CIIpUATHME
3aCBOEHHIO MaTepiany y4HsMH. [Ipu BUBYEHHI IJIOM] TOBEPXOHb T AOLUIBHO IIUPOKO KOPUCTYBATHUCS
MPUPOJHOIO Ta BAXKIIUBOIO 3 MPAKTHUYHOT TOUKH 30pY 11€€I0 PO3TOPTKH.

[Iporpama mepenbadae peamizaiiro MisUTBHICHOTO MIAXOMY [0 HAaBYAHHSA MATEMaTHUKU SIK
TOJIOBHO1 YMOBH 3a0e31eueHHs e(eKTUBHOCTI MAaTEMAaTUYHO1 OCBITH.

HaBuanpHmii mpouec y crapmiii mkoii morpedye i poOUTh MOMKIMBUM BHKOPHCTAaHHS
cnenudiuanx GopM Ta METONIB HaBYaHHSA. MOXXIMBICTH iX BUKOPHUCTAaHHS 3yMOBJIEHA BIKOBUMH
0COOJIMBOCTSIMHM CTApIIOKIACHUKIB, HAOYTUMH B OCHOBHIM IIKOJI HaBHYKaMHU CaMOCTIHHOI po0OoTH,
pPIBHEM PO3BUHEHHS 3arajJbHOHABYAIBHUX 1 M3HABAJILHUX BUIIB ISITBHOCTI.

VY crapmux Ki1acax MO)Ke HIMPOKO 3aCTOCOBYBATHUCS JIEKLIHHO-CEMiHApChKa (hopMa MPOBEICHHS
3aHSTh, IPUUOMY HE Yac BiJ] 4acy, a JOCUTh PEryIspHO.

Peanizanis piBHeBoi nudepeHIianii Ha MPAKTUYHUX 3aHATTSIX € OJHIEI0 3 TOJOBHUX YMOB



€(EeKTUBHOCTI HaBYaHHSI.

OCOONMUBICTIO MPAKTUYHUX 3aHATH Ma€ OYTH TMOCTiHE 3aJydyeHHS YYHIB JI0 CaMOCTiHHOi
po6oTu. JIoNiJIbHO CIiJIEHO OOTOBOPUTH 1/I€10 Ta AJITOPUTM PO3B’sI3yBaHHS MEBHOTO Kiacy 3amad. [licms
[[OTO KOKHUH y4eHb MOXKE BUKOHYBATH 3aIPOTIOHOBAHY CUCTEMY BIIPAB, CIUIKYIOYUCH 13 BUUTEIIEM.

BaxnuBe wMicie B oprasizaiii HaBYaHHS MAaTeMaTHKA Ma€ TIOCICTH BJIOCKOHAJICHHS, Y
MOPIBHSHHI 3 OCHOBHOIO ILIKOJIOIO, CUCTEMH CaMOCTiHHOiI poOOTH yuHiB. DPOpPMYBaHHIO BiAMOBIIHUX
MOTHBIB JI0 CAMOCTIHHOT pOOOTH CHpHUs€E 3aCTOCYBaHHs 3aB/IaHb Ha PUCYHKAX, KOHTPOJbHUX 3alUTaHb,
30KpeMa MPUKIIAJTHOTO XapaKTepy, JOMAIIHIX KOHTPOJIBHUX POOIT 3 AOCHIHKEHHS! KOHKPETHHX KJaciB
(GyHKIIH, TeOMETPUYHUX KOHCTPYKITIH.

BaxxnuBuMm 3ac000M HaBYaHHS MOXYTh CTAaTH KOHTPOJIbHI 3alUTaHHS 1 TECTOBI 3aBIaHHS, SKi
CIIpSIMOBaHI He Ha BIITBOPEHHS O3HA4YeHb, (akTiB, HOpMyJ, a Ha 3’SICYBaHHS €JIEMEHTIB Ta CTPYKTYpH
O3HAaYeHb MaTEeMaTHYHUX OO0 €KTIB; iX MICIS B CHCTEMI IHIIUX TOHATH; OMEpaliii, SKi MOKHA
BUKOHYBaTH 3 00’€KTOM, #oro ocoOimBocteil Ta BiactuBocTeil. [ToniOHI KOHTpOJBHI 3amMUTaHHS
CTUMYJIIOIOTh MPOJYKTUBHE MHCIIEHHS Y4YHIB, CIPHUSIOTH HEe(OpMaIbHOMY 3aCBOEHHIO TEOPETHYHOTO
Mmarepiany, (QOpMYIOTh HABHYKHM TOpPIBHSIHHA, Kiacuikamii, y3araJbHEHHS, 3aCTOCYBaHHS
MaTEeMaTHUYHUX MOHATH 1 00’ €KTIB.

OO00B’SI3KOBUM €JIEMEHTOM TEXHOJIOTI] HaBYaHHS Ma€e OyTH MOCTiHA A1arHOCTHKA HABYATHHHX
JOCSITHEHD yYHIB. BUBUEHHS KOXKHOT TEMH CJI1J TOYMHATH 3 BUKOHAHHS J1IarHOCTUYHOI pOOOTH, IO /A€
3MOTY BCTAaHOBHUTH PIBEHb BOJIOJIIHHS MaTepialioM MOIMEPeHbOI TeMH. 3a pe3yIbTaTaMH J1arHOCTHYHOT
poOOTH BHUABISAIOTHCS MPOTAMHU Y MIATOTOBII Y4HS, HOTO JOCATHEHHS, 110 JOTIOMarae CIpsMyBaTu
3YCHJUISL HOTO Ta BUKJIaJa4ya Ha MOJIMIIEHHS CTaHy CIIPaB.

3HauHe MiICIE Yy TEXHOJOrii HaBYaHHS Mae€ MOCiAaTH TEMAaTUYHHA KOHTPOJb HaBYAJIbHUX
JOCSITHEHB SK 3aci0 yHpaBiiHHS HaBYAIbHUM MporiecoM. J[0 KOKHOI TeMH CHCTeMa KOHTPOJII0 MOXeE
CKJIaIaTUCS 3 TEMAaTHYHOI KOHTPOJbHOI poOOTH, IO, SK MPaBUIIO, Ma€ CIOKETHUH Xapakrep,
crnenr(iyHOrO HaBYAIBHO-KOHTPOIIOI0YOTO 3ac00y — TEOPETUYHOI KOHTPOJIBHOI POOOTH, BUKOHAHHS
TECTY.

OGOB’SI3KOBMM €JIEMEHTOM HABYAHHS Ma€ CTATH iHMBilyaibHe 3aBJaHHA 3 Temu. Moro Bapro
MIPOTIOHYBATH Ha 3aBEPIIAJLHOMY €Talll BUBUEHHS TEMHU JJII CAMOCTIMHOTO OMPAIFOBAHHS ITICIS BCIX
KOHTPOJIIOIOYMX 3aX0/iB. MeTa 3aBIaHHS — OXOMUTH MaTepiajl TeMU B LILJIOMY, IPUBEPHYTH yBary 1o
TOJIOBHOTO, JAaTH JOJATKOBI TMPHUKIATW 1 TOSCHEHHS OKPEMHUX CKJIAQIHUX MOMEHTIB, MIAKPECIUTH
0CcOOIMBOCTI W TOHKOII, NMEPEKOHATH YYHIB y MOXIIMBOCTI pPO3B’SI3aHHS 33aJad OCHOBHUX THIIIB.
[HauBiTyanbHi 3aBIaHHS TEPEBIPSAIOTHCS, OI[IHIOIOTHCS BUNTEIEM Ta 3aXHUIIAIOTHCS YIHEM.

BapTo niianyBaTi BUKOHAHHS 1HIMBIyalbHUX 3aBJIaHb, K1 Mepen0adaoTh 0O3HAHOMIICHHS SIK 3
PO3BUTKOM MaTeMaTHKH B ICTOPHYHOMY acleKTi (Hampukiaad, 3 TeMH «CKUIBKHA ICHYE TEOMETPIi?»),
Tak i 3micToBHUX («IlepcriekTuBay, «MaTemMaTHuKa i COIIOJIOTIsI).

OmauM 3 edekTUBHUX 3aco0iB YJOCKOHAJICHHS HABUaHHS B3arami, y CTapiiid IIKOJl B
0COOJIMBOCTI, € MOJYyJIbHE IMPOEKTYBaHHS HABYAIBHOTO TMPOIECY, sSKEe Mependadae, MO OAHMHHIICIO
BUMIPY HaBYAJBHOTO TPOIECY € HE YPOK, a IEBHA CYKYIHICTh YPOKIB, SIKa OXOIUTIOE JIOTIYHO
OB’ s13aHUI OJIOK HaBUATBHUX MTUTaHb TEMHU.

[Iporpama mnepenbauae Hacammepe] OBOJIOAIHHS 3arajibHOI0 MaTEMAaTHYHOIO KYJIbTYPOIO,
BUPOOJICHHSI MaTeMaTMYHOTO CTHJIIO MHCJIEHHS, TOOTO BMIHHSA KiacuQikyBaTu 00 €KTH,
BCTAHOBJIIOBATH 3aKOHOMIPHOCTI, BUSBJISITH 3B’ SI3KM MK PI3HUMH SIBUIIIAMU, IPUHUMATH PIIIEHHS TOIIO.

CrpykTypa HaByaabHoI nporpamu. [Iporpamy nomano y ¢opmi Tabmuii, mo MiCTUTh JBi
KOJIOHKH: 3MICT HAaBYAJIbHOTO MaTepially 1 HaBYaJIbHI JOCSTHEHHsI yYHIB. Y 3MICTI BKa3aHO HaBYAJIbHUMA
MaTepian, SKUH Mmiaasrac BUBYCHHIO Y BIAMOBIIHOMY Kiaci. BuMoru 1o HaBYaiabHUX JOCATHEHb YYHIB
OpIEHTYIOTH Ha PE3y/IbTaTH HaBYaHHS, SIK1 € 00’ €KTOM KOHTPOJIIO i OIIHIOBaHHS.

3MiCT HaBYaHHS MaTEMAaTUKH CTPYKTYpPOBAaHO 33 T€MaMM BiJIOBITHMX HAaBUAIBHUX KYpCIB i3
3a3HAYEHHSM TIOCIIJOBHOCTI TE€M Ta KIJBKOCTI TOJAMH Ha iX BHUBYCHHS. Takuid pO3MOIIN 3MICTY 1
HABYAJIBHOTO Yacy € OPIEHTOBHHMM. YUMTENSIM 1 aBTOpaM MiJPYyYHHUKIB HAJIAEThCS MPABO KOPUTYBATH
MTOCJTIIOBHICTh BUBYEHHS TEM Ta 3MIHIOBATH PO3IOJLUI TOJWH Ha iX BUBUEHHS 3aJICKHO BiJl MIPUHHITOL
METOAMYHOI KOHIIETIii Ta KOHKPETHUX HaBUAIbHUX CUTYAIIiil.

V 38’asky i3 nepenecennam mem «lloxiona ma ii 3acmocysannsay ma «Koopounamu i eekmopuy
0o 10 xknacy na 2016/2017 nasuanvhuil pik YKIAO0eHO OKpeMy mabauyto i3 3MICMOM HABYAILHO20
mamepiany oas 11 knacy.



3a eiocymuicmioo moxcausocmi 3abe3neyumu  Y4Hi6 HAGUANbHUMU Mamepianlamu 3 mem
«lloxiona ma ii 3acmocysannay ma «Koopounamu i eéexmopuy», yi memu moxcyms eueuamucs 6 11
Knaci (8ionogiono 0o mabauye oaa 2016/2017 nasuanvnozo poxy, eusinvHeni eodunu 6 10 xnaci
PO3NOOINAIOMbCA HA PO3CYO BYUMES).

[Iporpama MiCcTUTBH TIEpeNTiK BUMOT JI0 PIBHS MIATOTOBKM YUYHIB 3a KOXKHOIO TeMO. BiH ciyrye
OCHOBOIO JUIsl TUTAHYBAHHSI CHCTEMH TEMaTUYHOTO KOHTPOIIO, ISl JIarHOCTUYHOTO KOHCTPYKTHUBHOTO
3aJlaHHS LUJIell BUBUEHHS TEMHU Y BUIJISIII CHUCTEMHU 3aBIaHb, MOXJIHMBICTH PO3B’SI3aHHS SKUX HAJa€
BHUBUCHHS TEMH.

[Iporpama Hagae BYMTENIO MIMPOKI MOMKJIMBOCTI JJIS BHUKOPHCTaHHS PI3HUX 3ac00iB, Gopwm,
METO/I1B HaBYaHHS, BHOOPY METOAMYHHX NMUIIXIB 1 MPUHOMIB BUKJIQJIEHHS KOHKPETHOTO MaTepiaiy.

HaBuanbpHi Temu, BU3HAUEHI NPOTPaMol0, MOXYTh BUBYATHCS YYHSAMH Ha PI3HHUX PIBHAX
3aCBOEHHS TEOPETHYHOTO MaTepiany i ¢opMyBaHHS BMiHb. 32 YMOBH MIHIMAJIBbHOI KUJTBKOCTI TOJIUH 1
HU3BKOTO PiBHS MAaTeMaTU4HOI MiATOTOBKH YUYHIB KJacy JEsKi TEMU Ha ypOKaxX MOXKYTb PO3TIISIATHCS
0e3 MoBeleHb, HAa TPOCTUX 1 JOCTYIMHHX MPUKIANAaX 1 HE BUHOCUTUCSA Y IOBHOMY O0OCS31 A
TEMaTUYHOTO KOHTPOJIIO. 3alliKaBlieH! Y4HI MOXKYTh JETaJbHIIIE ONAaHOBYBATH TaKi TEMU CaMOCTIIHO 3a
MiIPYYHUKOM, Ha Kypcax 3a BUOOpOM UM MiJ Yac iHIMWBIIyaIbHOTO HAaBYaHHS B MT03aypOYHUI Yac.



OPIEHTOBHUI TEMATUYHUM ITJIAH BUBYEHH
AJITEBPU 1 TIOYATKIB AHAJII3Y TA TEOMETPIL. PIBEHb CTAHJJAPTY
(6cvozo 210 200)

Anrebpa 1 mouaTku a”Haizy (écvozco 108 200)

KinabkicTh
Home
Kaac p HasBa Tremu O IS
Temu BHBYEHHS
TeMH
Berym 1 moBTOpeHHS 2
1 ®DyHKI{, IXHI BIACTUBOCTI Ta Tpadiku 15
2 TpuronomeTpuyuHi QyHKIII1 18
10 3 IToxifHa Ta ii 3acTOCyBaHHsS 14
[ToBTOpEHHS, y3aralbHEHHS Ta CHCTEMAaTU3AIlis 5
HABYAJILHOTO MaTepiany, po3B’si3yBaHHs 3aJa4
Pazowm: 54
4 [Toxa3HukoBa Ta jJorapudmiuna GyHKIIT 16
5 IaTerpan ta 1oro 3acTocyBaHHS 10
6 Enementu koMOiHATOPUKH, TEOPii KMOBIpHOCTEH i 10
11 MAaTE€MaTUYHO1 CTATUCTUKH
[ToBTOpEHHS, y3aralbHEHHS Ta CHCTEMAaTH3AIlis 18
HABYAJILHOTO MaTepiany, po3B’si3yBaHHs 3aJa4
Pazom: 54
T'eomempin (ecvozo 102 200)
KinbkicTs
Home ToJAuH
Knac | p Ha3Ba Tremn Jif) §:
TeMH BHBYEHHS
TeMH
1 ) . . 17
[TapanenbHICTh NPSMUX 1 TUIOHIMH Y POCTOPI
2 . . . 17
[leprneH TUKyYNSIpHICTh NPSIMHUX 1 IUIOIIKH Y POCTOPI
10 3 Koopaunatu 1 BekTOpH 10
[ToBTOpEHHS, y3arallbHEHHS Ta CHCTEMaTH3allis 7
HABYAJILHOTO MaTepianty, po3B’a3yBaHHA 3a/1a4
Pazom: 51
4 MHoOrorpaHHuK" 14
5 Tina obepranus 12
11 6 O06'emu Ta MIOII MOBEPXOHb TEOMETPUIHUX TLIT 1
[ToBTOpEHHS, y3arajlbHEHHS Ta CHCTeMaTH3aLlis 14
HABYAJILHOTO MaTepiany, po3B’a3yBaHHS 3a/1a4
Pazom: 51




AJITEBPA 1 TIOYATKH AHAJII3Y 10-i1 kac
(54 2o00. I cemecmp — 16 200, 1 200 na muicoens,
1I cemecmp — 38 200, 2 200 na muicoens)

K- HaBuaJybHi 10CATHEHHS YUHIB
CTh . .
3MicT HAaBYAILHOI0 MaTepiary
roJau
H
2 Beryn i moBTOpeHHsI VY4yenp (yueHu1s):
HiiicHi yncina. BicOTKOBI po3paxyHKH. BMi€: BUKOHYBATH Aii 3 JIHCHUMHU YHCIIAMHU,
pO3B'sI3yBaTH 3a/1a4i Ha BiJICOTKU
15 | Tema 1. ®YHKIIII, IXHI VueHb (Y4eHHUIs):
BJACTHUBOCTI TA IT'PA®IKHA KOPHCTY€ETHCH PI3HUMHU CIIOCOOAMHU 3a/1aHHS
GbyHKITIH;
Yucnosi GyHKIIii Ta iX BracTuBocTi. CriocoOr | 3HAXOAUTH MPUPOIHY 00JACTh BU3HAYCHHS
3aganHs Qyskuii. [Tapui Ta HenmapHi QyHKIIT. | GYHKIIOHATBHUX 3AJI€KHOCTEH;
3HAXOAUTh 3HaUCHHS (PYHKIIN pH 3aJaHUX
Kopinp n-ro crenens. ApudMeTHYHUHA | 3HAUEHHSAX apTyMEHTY 1 3HAUEHHS apryMEeHTY, 3a
KOPiHb N-TO CTETEHS, HOT0 BJIACTUBOCTI. SKUX (yHKIISI HA0yBae JaHOTO 3HAYEHHS,
Crenenesi (yHKIIi1, iXHI BIaCTUBOCTI Ta BCTAaHOBJIIOE 32 TpadikoM (yHKIIT iT OCHOBHI
rpadiku. BJIACTHUBOCTI;
AOCJIiIZKY€ BIIACTUBOCTI (PYHKIIIA;
004K CJII0€ TA TIOPIBHIOE 3HAYCHHS BUPA3iB, SKi
MICTSITh CTETICHI 3 paIlliOHaTbHUMU
MMOKa3HUKAaMH, KOPEHi;
po3mi3Hae Ta 300paskye rpadiku CTEeHEeBUX
(GyHKIIIH; MOJII0€ peaTbHi MPOIIECH 3a
JOTIOMOTOI0 CTENEHEBUX (PYHKITIH.
18 | Tema 2. TPUTOHOMETPUYHI VYyens (yueHuU1s):
®YHKIIII BMi€ epexoIuTH BiJ pagiaHHOI MipH KyTa J10
Cunyc, KOCHHYC, TaHTEHC, KyTa. Pagianne rpajyCHOI i HAaBIAKY;
BHUMIPIOBaHHS KYTiB. BCTAHOBJIIOE BIIOBIHICTh MiX JIHCHUMH
TpuronomerpudHi QyHKITIT YUCIOBOTO YUCJIaMH 1 TOYKaMH Ha OJJUHUYHOMY KOJIi;
aprymeHTy. OCHOBHI CIiBBIJTHOIIICHHS MiX 00YMCIII0€ 3HAYEHHS] TPUTOHOMETPUYHUX
TPUTOHOMETPUIHUMHU (YHKIIISIMU OJTHOTO BHpAa3iB 1 HAOIMKCH] 3HAYCHHS
aprymenty. opMmyiu 3BEICHHS. TPUTOHOMETPUYHUX BUPA3IB 13 3a]IJaHOIO0
[lepiomnunicTh QpyHKITINA. BracTuBocTi Ta TOYHICTIO 3a JOIIOMOT'OK OOYHCITFOBAIILHUX
rpadiku TPUTOHOMETPUYHUX (PYHKITIH. 3aco00iB;
Dopmynn T0JaBaHHS IS po3ni3Hac i 6yaye rpadiku TPUTOHOMETPUIHUX
TPUTOHOMETPUYHHX (YHKIIN Ta HACIIJKH 3 byHKIIH;
HUX. JIIOCTPY€E BIIACTUBOCTI TPUTOHOMETPUYHUX
Haiinpocrimn TpuroHoMeTpuyHi piBHSHHS. ¢byHKLIH 32 7JONOMOT010 rpadikiB;
NepeTBOPIOE HECKIIATHI TPUTOHOMETPHUYHI
BUpa3y;
3aCTOCOBY€E TPUTOHOMETPUYHI (DYHKIIIT O OTTUCY
pearbHUX MPOILIECIB;
PO3B’sI3y€ HAUTIPOCTII TPUTOHOMETPHUYHI
PIBHSHHSL.
14 | Tema 3. HOXIJIHA TA ii Yyens (yueHuIs):

3ACTOCYBAHHA

I'panuns ¢yskii B Tourni. [Toxigna GyHKIii,
il reomeTpuuHU 1 Pi3UIHUHN 3MICT.
[TpaBuna qudepeHIitoBaHHs.

PO3yMi€ 3HaUEHHS TIOHATTS OX1THOT [Tl OTTUCY
peanbHUX MPOIECIB, 30KpeMa MEXaHIYHOTO PYXY;
3HAXOAUTH KYTOBHUI KOE(ILIEHT 1 KyT HAXUITY
JTOTHYHOI 710 rpadika QyHKIT B JaHIH TOYIII,
3HAXOANUTH MIBUIKICTH 3MIHEHHS BEJINYNHU B




O3naka cranocti GyHkiii. JlocraTHi yMOBH
3pocTaHHs i cnaganus Gyskuii. Ekctpemymu
byHKIIIT.

3acTocyBaHHS TOXIAHOI IO JOCIHIKEHHS
byHKIIH Ta mOOymoBM iXxHIX Tpadikis.
Haiibinbine 1 HaliMeHIIe 3Ha4YeHHS (QYHKIIi
Ha TIPOMIXKKY.

TOYII;

audepenuire GyHKIii, BAKOPUCTOBYIOUHU
TaOJIUITIO TTOX1THKX 1 TTpaBUjIa

g epeHIiFOBaHHS;

3aCTOCOBYE MOXIIHY JIJIS1 3HAXOKCHHS
MPOMIDKKIB MOHOTOHHOCTI 1 eKCTpEMyMiB
(ynxuii;

3HAXOAUTH HANUOUIbIIE 1 HAIMEHIIIE 3HAUCHHS
(dhyHKIIIT; po3B’sI3y€ HECKIIAIHI MPUKJIAIHI 3a/1a4l
Ha 3HAXOJ/PKEHHS HaNOUIBIINX 1 HAMMEHIIINX
3HAYCHb pPeaTbHUX BEIUYMH.

IloBTOpEHHS, y3arajibHEHHA Ta
CHCTeMaTH3allisi HABYAJbLHOI0 MaTepiaJy,
pO3B’AI3yBaHHH 3a/1a4




AJITEBPA 1 TIOYATKHM AHAJII3Y 11 knac
(54 200. I cemecmp — 16 200, 1 200 na muicoens,
1I cemecmp — 38 200, 2 200 na muincoens)

K-cTB . . . .
- 3MicT HABYAJILHOTO MaTepiaxy HaBuajibHi 10CATHEHHS YYHIiB
16 Tema 4. IOKASHUKOBA TA VYyenb (yueHu1s):
JOTAPU®MIUYHA ®YHKIIIT po3mni3Hae i 0yaye rpadiky IOKa3HUKOBOI 1
‘BnactuBocti Ta rpadiku mokazHUKOBOI norapupMivHOiI QYHKITIH;
byHKii. JIIOCTPYE€ BIACTHUBOCTI MMOKAa3HUKOBOT 1
Jlorapudmu ta ix BracTuBoCTi. BnactuBocTi | morapudmidHoi GyHKIIIH 3a JOTTOMOTOIO
Ta rpadik sorapupmidHol QyHKITI. rpadikis;
[Toxa3HuKkoOBI1 Ta JorapudMidHi pIBHIHHS 1 3aCTOCOBY€ TTOKa3HUKOBY Ta JIOTapu(PpMiuHy
HEpIBHOCTI. ¢dyHKLIT 70 ONMUCY peanbHUX MPOLECIB;
PO3B’sI3y€ HAUTIPOCTIIT TTOKAa3HUKOBI Ta
JorapugMmiuHi piBHIHHS 1 HEPIBHOCTI.
10 Tema 5. IHTEI'PAJI TA MOI'O VYyenb (yueHus):
3ACTOCYBAHHSA 3HAXOAMTH TIEPBICHI 32 IOTIOMOTOI0 TaOIHUII
[TepBicHa Ta ii BIaCTUBOCTI. MEePBICHUX Ta iX BIIACTUBOCTEH;
Busnauenuii inTerpai, Horo reoMeTpUYHUN | BHALISIE IEPBICHY, 110 3370BOJIBHSE 3a/1aH1
3MICT. MOYAaTKOBI YMOBH; 00UYMCJIIOE THTETpaT 3a
OO0umcneHHs 10N IIOCKUX (iryp, iHIIi JIOTIOMOT 010 Ta0JIUIII TIEPBICHUX Ta iX
3aCTOCYBaHHS IHTErpasa. BJIACTUBOCTEN;
3HAXOMTH TUIOINI KPUBOJIIHIWHUX TpaIemii.
10 Tema 6. EJEMEHTH VYyenb (yueHus):
KOMBIHATOPHUKMH, TEOPII 00YHCJII0E BITHOCHY YaCTOTY MOJIT;
HMOBIPHOCTEM 1 004YMCII0€ TMOBIPHICTD MO/11, KOPUCTYIOUYHChH
MATEMATHAYHOI CTATUCTUKHA il 03HaUEHHSIM 1 KOMOIHATOPHUMH CXEMaMHU;
Bunaakosa nomist. BiqHocHa yacToTa mojiii. | MOSICHKOE 3MICT CEPEIHIX MTOKa3HUKIB Ta
MMoBipHicTh mogii. XapaKTEPUCTHK BHOIPKH;
EnemenTn xom6inaTopuku. KombinaTopHi 3HAXOJAUTh YHCIIOBI XapaKTEPUCTUKHA BUOIPKH
MpaBHJia CyMHU Ta TOOYTKY. JTAHUX.
BubipkoBi XapaKTepUCTUKHU: PO3Max
BUOIPKH, MOJIa, MeJliaHa, CepPe/IHE 3HAYCHHSI.
I'padiune moganus iHGopmarrii mpo
BUOIPKY.
18 IloBTOpEHHS, Y3arajbHeHHS Ta

cHCTeMaTH3allisi HABYAJIbHOI0 MaTepiaiy,
PO3B’SI3yBaHHS 3a1a4




I'eomerpist. 10 kmac
(51 200. I cemecmp — 32 200, 2 200 na musicoenv,
1I cemecmp — 19 200, 1 200 na muicoens)

K-
CTh . . . .
rou 3MicT HaBYAJILHOTO MaTepiaxy HaBuajbHi 10CATHEHHS YYHiB
H
17 | Tema 1. MAPAJIEJIBHICTD IIPSIMUX I | Yuens (yueHUIs):
IIJIOIUH Y ITPOCTOPI Ha3MBA€ OCHOBHI MOHATTS CTEPEOMETPil
OCHOBHI MOHATTS, aKCIOMH CTepeoOMeTpii Ta | (OPMYJIIOE aKCIOMH CTEPEOMETPIT Ta HACIIIKHI
HAWUTIPOCTIIII HACTIAKY 3 HUX. 3 HUX
B3aemHue po3milieHHs IPSMUX Y TTPOCTOPI. 3aCTOCOBYE aKCIOMHU CTEPEOMETPIi Ta HACIIIKH
[TapanenbHe MPOEKTYBaHHS 1 HOro 3 HUX JI0 pO3B’sI3aHHS HECKJIAJHUX 33734
BJIACTUBOCTI. 300pakeHHs Qiryp y Kkjaacuikye B3acMHE pO3MIIIICHHS PSIMUX,
crepeomerpii. [TapanensHicTh MpsAMOi Ta NPSIMUX 1 TUTOIINH, IJIOIIMH Y IPOCTOPI 32
momuHy. [lapanenbHICTh TUIOTHH. KUTBKICTIO 1X CIIUJTBHUX TOYOK;
BCTAHOBJIIOE B3a€MHE PO3MILLICHHS MPSIMUX 1
IJIOIIHMH Y MPOCTOPI, 30KpeMa mapajieiabHICTh
MPSIMUX, TIPSIMOI Ta TUIONIMHU, TBOX IIJIOIIUH,
3’SICOBY€E, YH € JBI MPSIMI MUMOODKHUMH,
300paxae Girypu y npoctopi
3aCTOCOBYE€ BITHONIICHHS MapajieIbHOCTI Mk
IPSIMUAMH 1 IJIOIIMHAMH Y TIPOCTOPI 10 OIHCY
BITHOIIIEHb MK 00’ €KTaMU HaBKOJIMIIIHHOI'O
CBITY.
17 | Tema 2. IEPIIEHAUKYJIAPHICTb VY4yenb (yueHu1s):
MMPAMUX I IIVIOHIHUH Y NTPOCTOPI BCTAHOBJIKOE NIEPIICHANKYIISPHICTD IPSMOT Ta
[leprnieH IUKYNSPHICTH TPSAMOI 1 TUIOIIMHU. TUIOUIVHHU, TBOX IUIOUINH;
[leprieHAUKYIAPHICTD TUIOIIKH. /IBOrpaHHMI | 00YMCIIIOE BIICTaHI TAa KYTH Y IIPOCTOPI;
KYT. BCTAaHOBJIKE B3a€MHE PO3MIIIEHHS MPSAMUX 1
BumMiproBaHHs BiiCTaHEel y IpoCTOpi: Bix IUTOIIMH Y TIPOCTOPI;
TOYKH JI0 TUTOIIMHHM, Bl MPSAMOI 10 3aCTOCOBY€E BITHOIICHHS MK MPSIMHUMH 1
TUTOIIMHY, MIXK IJIOUIMHAMU. BUMIpIOBaHHS | MJIOLIMHAMU Y IPOCTOPI, BIICTaHi 1 KYyTH y
KYTIB Y IPOCTOPi: MIXK IPSIMUMHU, MIXK MPOCTOPi A0 OMHUCY 00’ €KTIB HABKOJIMIITHHOTO
IPSIMOIO 1 MJIOUTMHOI0, MIXK TJIOUTHHAMHU. CBITY.
10 | Tema 3. KOOPAUHATHU I BEKTOPU VY4yenb (yueHuIs):
[TpsAMOKYyTHI KOOPAWHATH B IPOCTOPI. KOPHUCTYETHCS AaHAJIOTIEI0 MK BEKTOPaMH 1
BexTopu y mpocTopi. KOOpJAMHATAMH Ha TUIOIIMHI i Y TPOCTOPI;
®opmynu 17151 OOUUCIICHHS TOBKUHU YCBIIOMJIIO€ BaXKJIMBICTH BEKTOPHO-
BEKTOpA, KyTa M BEKTOpaMH, BiJICTaHI MK | KOOPAMHATHOTO METOIY B MaTEMAaTHIII;
JIBOMA TOYKaMHU. BHKOHYE i1 HaJ] BEKTOPaMU;
3aCTOCOBY€ BEKTOPU I MOJIETIIOBAHHS 1
O0YHCIICHHS TEOMETPUYHUX 1 PI3UIHUX
BEJIMYUH;
BHKOPHUCTOBY€ KOOPJIMHATH Y TIPOCTOPI1 IS
BHMIPIOBAaHHS BIJICTAaHEH, KYTiB;
7 IToBTOpEHHS, y3arajJbHEeHHS Ta

CHCTEeMATH3Allisi HABYAJbLHOI0 MaTepiaJy,
PO3B’sI3yBaHHA 3a/1a4




I'eomerpist. 11 kmac
(51 200. I cemecmp — 32 200, 2 200 na musicoenv,
1I cemecmp — 19 200, 1 200 na muicoens)

K-cTp
rou 3MiCT HABYAJILHOTO MaTepiary HaBuajbHi 10CATHEHHS YYHiB
H
14 Tema 4. MHOI'OI'PAHHUKHA VYyens (yueHuus):
MHororpanHuk Ta ioro eneMeHTH. OmyKJi PO3Mi3HAa€ OCHOBHI BUIM MHOTOTPAHHHKIB Ta iX
mHororpanauku. [Tpusma. Ipsama i €JIEMEHTH;
npaBuibHA pu3Mu. [lapaneneninen. (opMy.110€ O3HaYEHHS MHOTOI'PaHHHUKIB,
[Tipamina. [IpaBunbHa nipamina. [lepepizu BKa3aHUX Y 3MICTi IPOrpamu;
MHOTOT'PaHHHKIB. 004K CJII0€ OCHOBHI €JIEMEHTH
[Tnomi 6i4HOi Ta MOBHOI OBEPXOHb MHOTOT'PaHHUKIB;
MIPU3MH, TTIPaMIiJIH. 3aCTOCOBY€ BUBUCHI (POPMYIIH 1 BIACTUBOCTI JI0
pO3B’sI3yBaHHS 3ajau.
12 | Tema 5. TIJIA OBEPTAHHS Y4yenb (yueHuIs):
Huningp, koHyc, ix enemenTH. [lepepizu po3mni3Ha€ BuaM T 00epTaHHs, iXHI €JIeMEHTH;
UJTIHIpPA 1 KOHYCa: OChOBI TIEpepi3u 004MCJII0€ OCHOBHI €JIGMEHTH T1JI 00€pTaHHS,
IWTIHAPA 1 KOHYca; Tepepi3u HMITHIApA 1 3aCTOCOBYE€ BJIIACTHBOCTI TiJ1 00EpTaHHS 10
KOHYcCa IJIOIIMHAMU, NTapajeJIbHIMH OCHOBI. | pO3B’3yBaHHS 3a/1a4;
Kyns 1 cdepa. [lepepi3 Kyii MIOMUHOLO. PO3Mi3HA€ MHOTOTPAaHHUKH 1 TiJIa 00epTaHHA y
iX KOMOIHAIigX;
11 | Tema 6. O’€EMMU TA IIJIOLII Vuenp (yueHuis):
MOBEPXOHb TEOMETPUYHMX TL > ' o
, . . 3anmucye GopMyIH I 00UUCIIEHHS 00’ €eMiB
Tonsrra mpo 06’em Tina. OcHoBHi napajielierine1a, Ipu3MHy, mipaMigu, MUIiHApa
BJIacTUBOCTI 00’eMiB. O0’eMu npu3Mmu, P G/, HIPHSMIT, TP - P,
. NN . KOHYca, KyJIi, TUIOI O19HOI Ta MOBHOI
napaseserninesaa, mpamiam, uIiHapa, . .
O MOBEPXOHb LIMITIHIPA, KOHYca, oLl chepu;
yea, Byl . po3B’A3y€ 3ajaui Ha OOYMCIEHHS 00’€MIB 1
[Tnomi 6i4HOi Ta MOBHOI OBEPXOHb .
. IJIOL] TOBEPXOHb T€OMETPUYHHX TLII,
uIiHapa, Koryca. [noma chepu.
14 | IloBTOpEHHS, y3arajJibHEeHHS Ta

cHCTeMaTH3allisi HABYAJbLHOI0 MaTepiaJy,
PpO3B’AI3yBaHHA 3a/1a4




3MicT HaByasibHOrO MaTepiany Ha 2016/2017 naBuanbHUIA pik

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

ﬁ;;; 3MicT HABYAIBHOI'O MaTepiaay HaBuyanbHi 10cATHEHHS YYHIB
14 Tema 3. IOXIJIHA TA ii VYyenb (yueHus):
3ACTOCYBAHHA PO3yMi€ 3HaUCHHS TOHSATTS MOX1THOT JIsI
['panuns ¢yskiii B Tour. [loxinna GyHKIii, | omucy pealbHUX MPOIECIB, 30KpeMa
il reoMeTpUUHUH 1 PI3UIHUI 3MICT. MEXaHIYHOTO PYXY;
[IpaBuna audepeHIitoBaHHS. 3HAXOJAUTh KYTOBUH KOS(DIIIEHT 1 KyT HAXUITY
Osnaxka cranocti QyHkuii. JloctaTHi ymoBu | 1OTHYHOI 110 rpadika ¢pyHKUIl B AaHiH TOYI;
3pOoCTaHHs ¥ criagaHHs QyHKIIII. 3HAXOAUTH IIBUIKICTH 3MIHEHHS BEJINYNHU B
Exctpemymu QyHKIii. TOYII;
3acTocyBaHHsI MOX1HOT 10 TOCTIKEHHS audepeniire GyHKIlii, BAKOPUCTOBYIOUH
¢byHkuil Ta moOy10BH iXHIX Tpadikib. TAOJIHIIIO TOXITHHX 1 paBHiIa
HaiiGinpime 1 HaiimeHIe 3HaueHHs QyHKIIT | AudepeHIIIOBaHHS;
Ha MPOMIXKKY. 3aCTOCOBYE TOX1IHY JJISl 3HAXO/KCHHS
MIPOMIKKIB MOHOTOHHOCTI 1 €KCTPEMYMIB
GyHKIIIT;
3HAXOAUTH HANOUIbIIE 1 HaliIMEHIIIE 3HAYECHHS
¢GyHK1LIT; po3B’sA3y€ HECKIIAAHI IPUKIIAIHI
3a1a4i Ha 3HaXODKEHHS HalOIbIINX 1
HAlIMEHIIIUX 3HAYCHb PEAIbHUX BEJIMYMH.
16 Tema 4. IOKASHUKOBA TA VYyenb (yueHu1s):
JOTAPU®MIUYHA ®YHKIIIT po3mni3Hae i 0yaye rpadiky IOKa3HUKOBOI 1
BnactuBocti Ta rpadiku mokazHUKOBOL norapuMidHOiT QYHKITIH;
byHKii. IJIIOCTPYE€ BIACTHUBOCTI MMOKAa3HUKOBOT 1
Jlorapudmu ta ix BracTuBoCTi. BnactuBocti | morapudmivHoi GyHKIIIH 3a JOTTOMOTOIO
Ta rpadik sorapupmidHol QyHKII. rpadikis;
[Toxa3HukoOBI1 Ta JorapudMidHi pIBHIHHS 1 3aCTOCOBY€ TTOKa3HUKOBY Ta JIOTapu(PpMiuHy
HEpIBHOCTI. ¢dyHKLIT 70 ONMUCY peanbHUX MPOLECIB;
PO3B’sI3y€ HAUTIPOCTIIT TTOKAa3HUKOBI Ta
JorapugMmiuHi piBHIHHS 1 HEPIBHOCTI.
10 Tema 5. IHTEI'PAJI TA MOI'O VYyenb (yueHus):
3ACTOCYBAHHSA 3HAXOAMTH TIEPBICHI 32 IOTIOMOTOI0 TaOIHUII
[TepBicHa Ta ii BIaCTUBOCTI. MEePBICHUX Ta iX BIIACTUBOCTEH;
Busnauenuii inTerpai, Horo reoMeTpUYHUN | BHALISE IEPBICHY, 110 330BOJIBHSE 3a/1aH1
3MICT. MOYAaTKOBI YMOBH; 00UYMCJIIOE THTETpA 3a
OOumcneHHs 10N IIOCKUX (iryp, iHIIi JIOTIOMOT 010 Ta0JIHUIII TIEPBICHUX Ta iX
3aCTOCYBaHHS IHTETpaja. BJIACTUBOCTEH;
3HAXOMTH TUTOINI KPUBOJIIHIWHUX TpaIemii.
10 Tema 6. EJEMEHTH VYyenb (yueHus):

KOMBIHATOPHUKH, TEOPII
VWMOBIPHOCTEMN I
MATEMATHYHOI CTATUCTHUKHA
Bumnagkosa noxis. BimHocHa yactora moii.
MMoBipHicTh mogii.

EnemenTn xom6inaTopuku. KombinaTopHi
IpaBuja CyMHU Ta JOOYTKY.

BubipkoBi XapaKTepUCTUKHU: PO3Max
BUOIPKH, MOJIa, MeJliaHa, Cepe/IHE 3HAYCHHSI.

004YHCII0€ BITHOCHY YaCTOTY MO/Ii1;

004M CJII0€ TMOBIPHICTB MOA11, KOPUCTYIOUNCH
il 03HaUEHHSIM 1 KOMOIHATOPHUMH CXEMaMU;
MOSICHIOE 3MICT CEPEIHIX MTOKa3HUKIB Ta
XapaKTEPUCTHK BHOIPKH;

3HAXOJAUTh YHCIIOBI XapaKTEPUCTUKHA BUOIPKH
TaHUX.




I'padiune moganus iHGoOpmarrii mpo
BUOIPKY.

IloBTOpeHHS, y3arajJbHEeHHA Ta
cHCTeMaTH3allisi HABYAJIbHOI0 MaTepiaiy,
PO3B’SI3yBaHHS 3a1a4




I'eomerpist. 11 kmac
(51 200. I cemecmp — 32 200, 2 200 na musicoenv,
1I cemecmp — 19 200, 1 200 na muicoens)

K-c1p
rou 3MiCT HABYAJILHOTO MaTepiary HaBuajbHi 10CATHEHHS YYHiB
H
10 VYyens (yueHuus):
KOPHCTYETHCS aHAJIOTIEI0 MK BEKTOPaMHU 1
Tema 3. KOOPIUHATH I BEKTOPHU KOOpJMHATaMH Ha TUIOIIHMHI # y TPOCTOPI;
[IpssMOKYTH1 KOOPJIUHATH B MIPOCTOPI. YCBIiIOMJIIO€ BaXKJTMBICTh BEKTOPHO-
Bekropu y npoctopi. KOOPAMHATHOT'O METO/ly B MaTeMaTHI;
dopmynu i1t OOUMCIICHHS TOBXKUHU BUKOHYE i1 HaJ] BEKTOPaMHU;
BEKTOpa, KyTa M’ BEKTOPaMH, BIICTaHI M) | 32CTOCOBY€E BEKTOPH JUIsI MOJICTIOBAHHS 1
JIBOMa TOYKaMH. 00YHNCIICHHS TECOMETPUIHUX 1 PI3UIHUX
BEJIMYUH;
BHKOPHUCTOBY€ KOOPIMHATH Y TIPOCTOPI JIJIst
BUMIpIOBaHHS BiJICTaHEH, KYTiB;
14 | Tema 4. MHOI'OI'PAHHUKH VY4yens (yueHu1s):
PO3Mi3HA€ OCHOBHI BUJY MHOTOTPAHHUKIB Ta 1X
MHororpanauk Ta ioro eneMenTH. OmyKJi €JIEMEHTH;
mHororpanauku. [Tpusma. Ipsama i (opMy.110€ O3HAYCHHS, MHOTOT PAHHUKIB,
npaBuibHa pu3Mu. [lapanenermnine. BKa3aHMUX Y 3MICTI POTPaMU;
[Mipamina. [IpaBunsHa nipamina. [lepepizu 004U CJII0€E OCHOBHI €JIEMEHTH
MHOTOT'PAHHHKIB. MHOTOTPaHHHKIB;
[Tnomri 6i4HOT Ta MOBHOI TOBEPXOHb 3aCTOCOBY€E BUBUYCHI (JOPMYIH 1 BIIACTUBOCTI JI0
MIPU3MH, TTIPaAMIJIH. pO3B’s3yBaHHS 3a/1a4.
12 VYueHns (yueHu1s):
Tema 5. TIIA OBEPTAHHSI b (yd ) .
: . . po3mni3Hae BuaM T 00epTaHHS, iXHI €JIeMEHTH;
[uminap, koHyc, ix enxeMeHnTu. [lepepizu . .
. . : . 004 HCJII0€E OCHOBHI €JIEMEHTH TiJ1 00epTaHHS;
IWITIHAPA 1 KOHYCa: OChOBI Mepepiszn .
. . ) . . 3aCTOCOBYE€ BJIIACTHBOCTI TiJ1 00EPTaHHS 10
IWTIHAPA 1 KOHYca; TIepepi3u HMITIHApA 1 ,
. | po3B’s13yBaHHs 337a4;
KOHYCa IJIONIMHAMHY, MapajeIbHIMHA OCHOBI. . .
. . . PO3Mi3HA€ MHOTOTPAaHHHKH 1 TiJIa OOCpTaHHS y
Kyns 1 cdepa. [lepepi3 Kyii MIOMUHOIO. . o
X KOMOIHAIIISX;
11 | Tema 6. O’€EMMU TA IIJIOLII VeeHb (yaeHuI):
MOBEPXOHb TEOMETPUYHUX TL S ' .
, . . 3anucye GopMynu Uit 00UHCIeHHS 00’ €MiB
[onsrrs po 00’eM Tira. OCHOBHI napajeserineaa, Ipu3Mu, mipaMian, DUIiHIpa
BJIacTUBOCTI 00’ eMiB. O0’eMu npusmy, P R e - pa,
. N . KOHYca, KyJIi, TUIOI O19HOI Ta MOBHOI
napaseserninesaa, mpamian, IiHapa, . .
KOHYCA. KVILL MOBEPXOHb MWITIHPA, KOHYCA, U0l chepw;
yea, By . po3B’A3y€ 3a1aui Ha OOYMCIEHHS 00 €MIB 1
[Tnomti 6i9HOT Ta MOBHOI TOBEPXOHB .
: TUTOIII TOBEPXOHb T€OMETPUYHUX TiJI,
mTiHApa, konyca. [lnoma chepu.
4 IMoBTOpEHHS, y3arajbHEeHHA Ta

cHUCTeMaTH3allisi HABYaJIbHOI0 MaTepiaiy,
PO3B’SI3yBaHHS 3a1a4




