HABYAJIBHA ITPOT'PAMA 3 MATEMATUKHU
aJis1 yuHiB 10-11 kiaciB 3arajibHOOCBITHIX HABYAJIbHMX 3aKJIA/IB
IIpoginbuuii piBeHb

IHOACHIOBAJIBHA 3AITMCKA

Beryn

[lporpama mpu3HayeHa AJisi OpraHizalii HaBYaHHA MaTEeMAaTHUKU B KJacax MamemMamuiHozo,
Qizuunoco ma ¢hizuxo-mamemamuurnozco npoginie. Bona po3pobieHa Ha ocHOBI Jlep)kaBHOTO
CTaHJapTy 0a30BOi 1 MOBHOI CEPEeIHBOI OCBITH 3 YpaxyBaHHSIM OCOOJMBOCTEH BiAMOBITHUX MPO(DiTiB
HaBYaHHS.

Mema HaBuaHHS MaTEMaTHKH B KJacax MaTeMaTHYHOrO Ta (hi3MKO-MaTeMaTHYHOTO HpOoQiiiB
nossArae y 3a0e3MedyeHHi 3arajJbHOOCBITHBOI MiJTOTOBKM 3 MaT€MaTUKH, HEOOXiMHOI A YCHIIIHOI
camopeai3arii 0COOUCTOCTI y JUHAMIYHOMY COIIaIbHOMY CEpPEIOBHINI, Ii colliaii3aiii i ToCTaTHbOT
JUI YCHIIIHOTO BUBYEHHS (PI3UKU Ta 1HIIUX, B MEPILIY Yepry NpUPOAHUYMX, IPEIMETIB, IPOIOBKEHHS
HaBYAHHS Yy BHIMX 3aKJIaJax OCBITH 3a CIELiaJIbHOCTAMH, O€3MOCEPEaHbO IOB’SI3aHUMHU 3
MaTeMaTUKOl0, abo 3a CHEIaJIbHOCTAMM, J€ MaTeMaTHKa BIIIrpae poib amapaTy JUlsi BUBYEHHS U
aHaJli13y 3aKOHOMIPHOCTEH peanbHUX SIBUIL 1 IPOLECIB.

JIOoCSITHEHHS 3a3HaU€HOI METH 3a0e3Meuy€eThCs BUKOHAHHAM TaKuX 3A80aHb:

. (¢bopMyBaHHS B yYHIB HAYKOBOT'O CBITOIVISY, YSBIIEHb MPO 17€1 Ta METOAN MaTEMaTHUKH,
ii ponp y Mi3HAaHHI JIHCHOCTI, YCB1IOMJICHHS MaTeMaTUYHUX 3HAHB SIK HEBIJ €MHOI CKJIaJI0BO1 3arajibHOT
KyJIbTypU JIOJIMHHU, HEOOXITHOI YMOBU TOBHOILIIHHOTO JXHTTS B CYYaCHOMY CYCIUIbCTBI; CTIAKOL
MO3UTHUBHOI MOTHBALIIT 10 HABYAHHS,

. OBOJIO/IIHHSL YYHSIMH MOBOIO MaTeMAaTHKH, CUCTEMOI0 MaTeMaTHYHUX 3HAaHb, HABUYOK 1
BMiHb, MOTPIOHUX Yy TMOBCSAKICHHOMY XHUTTI Ta MalOyTHIN mpodeciiiHii IisIbHOCTI, JOCTaTHIX AJIS
YCHIIIHOTO OBOJIOIHHS 1HIIMMHU OCBITHIMH raiy3sMH 3HaHb 1 3a0€3MeueHHs] HeNepepPBHOCTI OCBITH;

. IHTENIEeKTyalbHUI PO3BUTOK OCOOUCTOCTI, MepeayciM PpO3BUTOK B YYHIB JIOT1YHOIO
MUCJIEHHSI 1 MPOCTOPOBOi YSABU, aNrOpPUTMIuHOI, 1H(pOpMauliiHOi Ta TpadiyHOi KyIbTYpH, Ham’sTi,
yBaru, iHTYiii;

. TPOMAJITHChKE, €KOJIOTIYHE, €CTETUYHE BHXOBAaHHA Ta (DOPMYBaHHS IMO3UTHBHUX PHUC
0COOHMCTOCTI;
. (hopMyBaHHS )KUTTEBHUX 1 COIIAILHO-IIIHHICHUX KOMITIETEHTHOCTEH yUHSI.

3MiCTOBE HANOBHEHHS MpOrpamMH peajii3ye KOMIETeHTHICHMHA TiAXiA A0 HaBYaHHA,
CIpsMOBaHWKA Ha (OpMyBaHHS CHUCTEMH BIJANMOBIIHUX 3HAHb, HABUYOK, JOCBiAYy, 3A10HOCTEH 1
CTaBJICHHS, SIKA JTa€ 3MOTY OOTPYHTOBAHO CYIUTH IPO 3aCTOCYBAaHHS MaTEMAaTHKU B PEaJIbHOMY JKUTTI,
BH3HAYA€ TOTOBHICTh BUITYCKHUKA IIIKOJIM JIO YCTIIIHOI AisTIHOCTI B pi3HUX cepax. [lependbavaernes,
110 BUITYCKHHK 3arajJbHOOCBITHROTO HAaBYAJIBLHOTO 3aKJIay:

. po3Ii3Hae MpoOJIeMH, SIKI MOXKHA PO3B’sI3aTH MAaTEMAaTUYHUMHU METOJIaMH, (DOPMYITIOE iX
MaTEeMaTUYHOIO MOBOIO, IOCIIIKY€E Ta PO3B’A3YeE LI MPOOJIEMH, BAKOPUCTOBYIOUH MaTeMaTHUH1 3HAaHHS
Ta METOJIU, IHTEPIPETYE OTPUMAaH] PE3YJIbTAaTH 3 YpaxyBaHHSIM KOHKPETHUX YMOB 1 IIJICH JOCTIHKCHHS,
OLIIHIOE TIOXMOKY OOYHMCIIEHb, 3aCTOCOBYE MaTeMaTH4YHI MOJENl MpH BUBYECHHI (I3UKKM Ta I1HIIUX
HaBYaJbHUX MpeaMeTiB (1IHPOPMATHKH, aCTPOHOMI1, XiMii, 6ioJ0rii);

. JIOTIYHO MUCIUTH (aHANi3ye, TOPIBHIOE, Y3arajlbHIOE 1 CHUCTEMaTH3ye, Kiacupikye
MaTeMaTU4Hi 00’ €KTH 3a MEBHUMH BJIACTHUBOCTSIMM, HAaBOJUTh KOHTPIPUKIIAAH, BUCYBA€E Ta MepeBipse
rinoTe3H); BOJIOAIE aITOPUTMAaMU Ta €BPUCTUKAMU;

. KOPUCTYEThCS JDKEepeslaMi MaTeMaTH4yHOi iHpopMallii, Moke caMOCTiiHO ii BiIIIyKaTH,
IIpoaHali3yBaTy Ta nepeaaty iHdopmallito, Hojany B pi3HuUX ¢popMmax (rpadidniil, TabIUYHIN, 3HAKOBO-
CUMBOJIbHIN);

. BUKOHY€ MaTeMaTHU4HI PO3paxyHKHU (Iii 3 4yuciaamMH, NOJaHUMH B pi3HUX (dopMmax, Iii 3
BiJICOTKAMHU, HaONMXKeHI OOYUCIEeHHS TOIIO), pAaI[lOHaTbHO TIOEAHYIOYH YCHI, MHCHMOBI,
IHCTPYMEHTaJIbH1 OOYHMCIICHHS;

. BUKOHYE TOTOXKHI TIEPETBOPEHHS anreOpaidyHuX, IOKAa3HUKOBUX, JIOTapU(PMIYHUX,
TPUTOHOMETPUYHUX BHUPA3iB MpU PO3B’SI3yBaHHI PI3HUX 3aj1ad (pIBHSHb, HEPIBHOCTEW, iX cHCTEM,
reOMETPUYHUX 3371ay 13 3aCTOCYBAaHHIM TPUTOHOMETPI);



. aHamizye rpadikd (QYHKIIOHATBHUX 3aJCKHOCTEH, JOCHIDKYE iXHI BIACTHUBOCTI;
BUKOPUCTOBYE BJIIACTUBOCTI €IEMEHTApHUX (DYHKIIH AJIs aHAJi3y Ta ONMUCY PEajJbHUX SBHIL, (Hi3HUHUX
MPOLIECIB, 3aJIe)KHOCTEH;

. BOJIOJII€ METOJAaMH MaTeMaTHYHOTO aHaji3y B 00Cs3i, IO JO3BOJISE TOCIIJKYBaTH
BJIACTUBOCTI €JIEMEHTapHUX (YHKINHM, OyayBaT iX rpadiku 1 po3B’si3yBaTH HECKJIAJIHI TPHKIAIHI
3aadi (GiI3UYHOTO 3MICTY;

. 0o0uHnCII0E WMOBIPHOCTI BHUIIQJKOBHX IIOJiH, OIIHIOE IIIAHCH iX HACTaHHS, BHOHWpae
ONITUMAJIBHI PilICHHS;

* 300paxye TeOMeTpUuHi (Girypu, BCTAHOBIIOE 1 OOIPYHTOBYE iXHI BJIACTHBOCTI; 3aCTOCOBYE
BJIACTUBOCTI (Piryp mpu po3B’si3yBaHHI 3a/1a4; BUMIPIOE€ T€OMETPUYHI BEIHMYMHHM, SKI XapaKTEPH3YIOTh
po3MilleHHs reoMeTpuuHuX (iryp (BiAcTaHi, KyTH), 3HAXOAHUTh KUIBKICHI XapaKTepUCTUKU Giryp
(tutomi, 00’ emu).

CTpyKTypa HABYAJBHOI IPOrpamMu

[Iporpama pospaxoBana Ha 630 romaWH HABYAJIBLHOTO 4Yacy, BIJABEJICHOIO HAa BHBYCHHS
MaTeMaTHKH Il MaTeMaTH4HOro, (i3M4HOTO Ta (hi3MKO-MaTeMaTH4yHOro mnpodimiB HapyaHHA. i
MaTepian pO3MOAUICHO 3a TaKMMH 3MICTOBUMH JIHISIMH: 4YHCJa; BUPa3HW;, PIBHSAHHA 1 HEPIBHOCTI;
GyHKIIT; eneMeHTH KOMOIHATOPHKH; IOYaTKU Teopii MMOBIpHOCTEH Ta €IeMEHTH MaTeMaTHUYHOL
CTaTUCTUKH; T€OMETPUYHI (IrypH; r€OMETPUYHI BEIMYMHH.

3MICT HaBYaHHS MaTEeMAaTUKH CTPYKTYPOBaHO 32 Te€MaMH, 1110 BiAMOBIJAIOTH ABOM HaBYAJIbHUM
Kypcam «Auredpa 1 modaTku aHamizy» Ta «l'eomMeTpis» 13 3a3HaYeHHSIM MOCTIAOBHOCTI TEM Ta KUTBKOCTI
TOJWH Ha iX BHBUYEHHS. PO3MOMiN 3MICTY 1 HaBUAJIBHOTO Yacy € OPI€EHTOBHHUM. YUHTEJSM 1 aBTOpam
MIJPYYHUKIB HAJA€ThCA MPaBO KOPUTYBAaTH IMOCHIJOBHICTh BHUBYEHHS TEM Ta 3MIHIOBATU PO3MOALI
TOJMH Ha BUBYECHHS TeM 3aJIKHO BiJ MPUHHATOI METOAMYHOI KOHIEMIll Ta KOHKPETHUX HaBYAIBHUX
cutyanii. Ha ocHOBI Opi€EHTOBHHX TE€MaTHMYHUX IUIAHIB YYUTEIb PO3pOOJIsi€e KaleHAApPHO-TEMATUYHHUM
IUIaH, B IKOMY KOHKPETU3Y€EThCS 00CSAT HaBYAJIbHOTO MaTepiany. Y JaHii nmporpami po3noJiii roJuH 1mo
TeMaM YKJIaJIeHO y JABOX BapiaHTax. [lepmmii 13 po3paxyHKy 5 rOJMH Ha THXKIEHb — airedpa i moyaTKu
aHanizy, 4 TOAMHU Ha TIKAECHb — F€OMETpis, IPYTruil 13 po3paxyHKy 6 TOAMH Ha THXJEHb — anre0pa i
MOYATKU aHali3y, 3 TOAWHHW Ha TIWKIEHb — reoMeTpis. Buntens BiIbHUI 00MpaTH cCXeMy, sKa Kpaiie
MiIXOAUTH I KOXKHOTO Kiacy. Takoxk Mpu MOKIUBOCTI BUKOPUCTATH TOAMHY BapiaTUBHOI CKJIaI0BOT
MOXJIMBO BHAUIUTUA 6 TOIWH Ha THXKACHb Ha anreOpy 1 MOYaTKu aHami3y Ta 4 TOJAWHUA HA TWXKICHb Ha
reoOMeTifo.

YV 36’a3xy i3 nepenmecennam mem «I panuys ma nenepepeuicmo Gyukyii. Iloxiona ma it
3acmocysannay ma « Koopounamu, ceomempuuni nepemeopenns ma éekmopu y npocmopiy» 0o 10 kracy
Ha 2016/2017 nasuanvHuti piKk yKiaoeno okpemy maoauyio i3 sMiCmom HaguaibHo2o mamepiany oas 11
Kaacy.

3a eiocymuicmio mooicaiusocmi 3abe3neyumu  Y4Hi8 HABUALbHUMU Mamepianamu 3 mem
«I panuys ma nenepepsnicmo @yukyii. Iloxiona ma ii 3acmocysanusny ma «Koopounamu, ceomempuuni
nepemeoperts. ma 8eKmopu y Npocmopi», yi memu moxcyms eusuamucs 6 11 xnaci (8ionogiono 0o
mabauys 011 2016/2017 nasuanvrozo poky, gusitbHeni 2o0unu 6 10 kiaci po3snoodiisomscs Ha po3cyo
suumes).

[Iporpamoro mepeadadyeHO pe3epB HABYAJIBHOTO Yacy, a TaKOXX TOJUHM JJIsi TOBTOPEHHS,
y3araJlbHeHHsT W cucTteMaTH3alili BHBUEHOro Matepiainy. Crocid BHUKOPHCTAHHS PE3EpPBHOTO Yacy
BUYHTEb MOKE OOpaTH CaMOCTIHHO: JJIsl MOBTOPEHHS HAa MOYATKy HAaBYAJIHHOT'O POKY MaTepiany, KA
BHBYABCS y MOMEPEHIX Klacax, K J0JAaTKOBI TOAMHU HA BUBYCHHS OKPEMUX TEM, SIKIIIO BOHH Ba)KKO
3aCBOIOIOTHCS YUHSIMHU, JJIs1 IPOBEJICHHS IHTETPOBaHUX 3 NPOQUILHUM a00 1HIIMMHU NPEAMETaMU YPOKIB
TOLIO.

[Tporpamy nonano y gopmi Tabiuili, 0 MICTUTH JIB1 KOJOHKH: 3MICT HABYAJILHOT'O MaTepiany 1
HaBYaJbHI JOCATHEHHS Y4YHIB. Y 3MICTI BKa3aHO HAaBUAJIbHUI MaTepiai, SIKMH MiJJIAra€ BUBUEHHIO Y
BIJIOBIAHOMY KJlaci. BUMoOru 110 HaBUajgbHMX JOCATHEHb YYHIB OPIEHTYIOTH Ha Pe3y/bTaTH HaBYaHHS,
AK1 TAKOX € 1 00’ €KTOM KOHTPOJIIO Ta OL[IHIOBAHHS.

VY NponmoHOBaHWX Mporpamax, 3 METOK 3a0€3MeYUTH ISl YYHIB MOXJIMBICTH 3MIHH PIBHSA
HaB4YaHHS MaTeMaTHKU B 10-11 kmacax, 30epexeHo Ti ) cami TeMH Ta MOCTIIOBHICTh iX BUBUEHHS, 110
i y mporpami piBHS CTaHAapTy. 3MICT HAaBYAJIBHOTO MaTepialdy AOMOBHEHO, a IMEpeNiK HaBYAJIbHUX
JOCSATHEHb YyYHIB KOHKPETH30BAaHO ¥ yTOYHEHO BIAMOBIAHO 0 (HI3MKO-MAaTEeMaTHUYHOTO Ta



MaTeMaTHYHOTO MPOdiIiB HABUYAHHS.

OcobsamnBocTi opraHizanmii HaBYaHHSA B KJacax MaTeMaTH4HOro, ¢gizm4Horo ta (isuko-
MAaTeMaTH4YHOr 0 NpoginiB

Opranxi3aiiiss HaBYaHHS MaT€MaTHKH B KJacax MaTeMaTHYHOro Ta (i3MKO-MaTeMaTHYHOTO
npodiniB mependavyae peaizaiilo OCOOMCTICHO OpPIEHTOBAHOI MOl HaBYaHHS, IEPIIOYEProBE
3aBJaHHs SKOI HOJSArae B TOMY, IIO0 pO3Mi3HATH Ta PO3BUHYTH KOHKPETHI 3MI0HOCTi, CXMJIBHOCTI,
0COOJIMBOCTI MUCIICHHS, TOTEHITIaJI KOXKHOTO y4HSI.

HaBuanHs MaTeMaTWKd 3a MaTeMaTUYHUM, (QI3MYHEM Ta (i3UKO-MaTeMaTHYHUM MPOQIIIMU
nepeadavae moriaubIeHy, MOPIBHIHO 3 aKaJeMIiYHUM pIiBHEM, IMATOTOBKY YYHIB 3 MaTEMaTHKH B
OpPraHIYHOMY IO€JHAHHI 3 BUBYCHHAM YCiX MPUPOJHUYMX IMPEIMETIB, MIKIPEIMETHY IHTErpaIlilo Ha
OCHOBI 3aCTOCYBaHHSI MaTeMaTUYHHX METOJIB (30KpeMa, METOJly MaTeMaTHYHOIro MoJientoBanHs). [1pu
[[bOMY MaTe€MaTH4YHa Ta MPHPOJIHUYO-HAYKOBA MIATOTOBKA B MPO(ITPHUX MaTeMaTHYHHX, (I3UYHHX i
¢bi3MKO-MaTeMaTUYHUX Kjacax Mae OyTH OpI€HTOBaHAa $K Ha OOOB’SI3KOBE 3aCBOEHHS YUHSAMHU
KOHKPETHHUX 3HaHb, TaK i Ha (OPMYBaHHS BMiHb MOJIEIIOBAHHS peaIbHUX MpolieciB. HeoOxiaHo Takox
BpaxoByBaTH, IO HpHU (OPMYBaHHI KOMIIETEHTHOCTEHl B Trajiy3l NPUPOJHMYMX HAyK 4YacTUHA
3araJlbHOHayKOBUX, 3araJlbHOHABYAJIILHUX Ta COIaJbHO-OCOOMCTICHUX KOMIIETEHTHOCTEH (OPMY€EThCS
3a y4acTi TyMaHITapHUX Ta COL1aTbHO-€KOHOMIYHHUX JUCIUILIIH.

Y nOpupogHMYMX HayKax, OcoOJuMBO Yy (i3UyHIN, MaTreMaTuka € He JIMIIe Tranty33io
3araJlbHOOCBITHIX 3HaHb, a 1 METOJJOM HAayKOBOTO Mi3HaHHA. TOMy HaBYaHHS MaTeMaTHKH B Kjacax
MaTEMaTHUYHOTO Ta (PI3MKO-MaTeMaTUYHOro Npo@ijaiB BUMAarae OIbll MOMIMOJICHOTO, Y MOPIBHAHHI 3
aKaJeMi4HUM, piBHA 11 BUBUeHHS. Pa3oM 3 TUM Kypc MaTeMaTHKH AJiA IMX KIJIAciB BiAPI3HAETHCS BiJ
aKaJIeMIYHOTO HE CTUIbKM OOCSTOM HaBYAJIBHOTO MaTepialy, sSIKHW MaloTh ONAHYBATH Y4YHI, CKUIBKH
piBHEM 0ro o0IpyHTOBAHOCTI, aOCTPAKTHOCTI, 3aralbHOCTI, IPUKJIAAHOI cripsiMoBaHocTi. Lle, 3 ogHOrO
00Ky, CIpUSATHME KpaIOMy PO3YMIHHIO YYHSIMH 3HaYCHHSI MATEMATHKH K HAYKH, YCBIIOMIICHHIO HUMHU
VHIBEpCATBbHOCTI MaTeMaTUYHHX 3HaHb, HEOOXIJHOCTI TOBHIMIOTO 1 CBIIOMOTO  BOJOJIHHS
MaTeMaTUYHUMHU METO/IaMH, a 3 1HIIOr0 — (POPMYBAHHIO y IIKOJISIPIB MPUPOJHUYUX 3HAHD SK IUTICHOT
CHCTEMH.

[IIupoxke i cuCTEMHE 3aCTOCYBaHHS METOy MAaTEMaTHYHOT'O MOJICTFOBAHHS IPOTSATOM BUBYCHHS
BCHOTO KypCy MaTeMaTUKM Ma€ CTaTH TOTYXHMM 3aco0oM (opMyBaHHS B Yy4YHIB HaBHUYOK
MOBCSK/ICHHOTO KOPUCTYBaHHS MaTEMAaTHKOIO MPH BUBYCHHI MPUPOIHUIMX TpenmeTiB. Lle ctocyeTnses
BBEJICHHS IOHATH, BUSBJICHHS 3B’S3KIB MK HHUMHM, XapakTepy MpPUKIAAIB Ta LIIOCTpalliil, JOBEIECHbD,
MoOyJIOBM CHUCTEMU BMpPaB 1 3aBlIaHb, BHU3HAYEHHS CHCTEMH KOHTPOIIO. Takwii MAXiJ MOCHJIHTH
MPUKJIAJHY CIIPSIMOBAHICTh HABUYAHHS MaTEMaTHKH, CIIpUATUME (POPMYBAHHIO B YUHIB CTIHKUX MOTHBIB
710 OBOJIO/IIHHS MaTeMaTUYHUMHU 3HAHHSAMH.

Hapuanus B npo¢inbHUX (i3MKO-MaTeMaTHYHUX Ta MATEMAaTHYHUX KJlacax mependayae iCTOTHE
30UJIBIIIEHHS YaCTKU CaMOCTIHHOT Mi3HABAIIBHOI Ta MPAKTUYHOI MisTBHOCTI y4HiB. [Ipu mbomMy ocHOBHa
GyHKIIS BUMTENs TMOJISATaTHME y TEJAarorivHOMy CYHpPOBOJI KOXKHOTO y4HS B HOro TMi3HaBaJIbHIN
JISITBHOCTI, KOPEKIlli HOro HaBYAJIBHHUX JOCSITHEHb, JOTIOMO31 IIKOJISIpaM B akTyasisarlii HeoOXiTHUX
3HaHb, OTPUMAHMUX HUMHU paHilie. [HIIMMU clIOBaMU, BUUTEINb MMOKIMKAHUH HE CTIIBKH BUUTH IIKOJISPIB
MaTEeMaTHIll, CKUIbKH CTBOPIOBATH TaKi HaBYaJbHI CHUTYyallli, B SKUX caMi Y4HI CaMOCTIHHO 4Yd Y
CHIBpOOITHUITBI OJIMH 3 OAHUM (200 3 y4HTe]IeM) ONAaHOBYIOTh CUCTEMY MaTeMaTHMYHHUX 3HaHb, YMiHb
Ta HABUYOK.

3 METOI0 CTBOPEHHS HEOOXITHUX YMOB JUIsl OUIBII MMOBHOT peai3aiii OCBITHBOI, pO3BUBAIBHOI Ta
BUXOBHOI CKJIaJIOBUX HaBUaHHS MAaTeMaTUKH, BpaxyBaHHS IHTepeciB, 31i0HOCTeH, mnoTped Ta
MOKJIMBOCTEH Y4YHIB, y MpOo(uIbHUX (PI3UKO- MaTEeMaTHUYHUX Ta MaTEMaTHYHUX KJacaX y MOBHOMY
00cs131 Mae OyTH BUKOPUCTaHUN MOTYKHUI MOTEHIIIal BapiaTUBHOI CKJIaJ0BOI HABYAJILHOTO IJIaHy, SKa
nependavae mpoBeaeHHs (haKylIbTaTUBIB, KypciB 3a BHOOpOM (enekTHBHHMX KypciB). Lli kypcu, sk
NPaBUJIO, CKIAAAIOTHCA 3 HEBEJIMKUX 3a 3MICTOM HaBYaJIbHUX MOJYJIB, BPaXOBYIOTh PI3HOMAHITTS
IHTEpeCiB 1 MOXJIMBOCTEH Y4YHIB, NOIIMOJIOIOTH Ta PO3IIMPIOIOTH OCHOBHUM Kypc MaTeMaTHUKU
BIJIMTOBIAHO 10 00paHOro mMpodinto HaBYaHHS. 3 OJHOTO OOKY, €JIeKTHBHI KypCH MOKIWKaHI JTOMOMOITH
YYHEBl TEPEKOHATHCS B TMPABWIBHOCTI mpodeciifHoro BUOOpY, cOpusiTH (HOPMYBaHHIO Y
CTapIIOKJIACHUKIB MPOQECiiiHO BaXKIMBUX SIKOCTEHl OCOOMCTOCTI, MOTUBYBATH IXHE CAMOBHXOBAHHS Ta
BUOIp mpodecii, 3 1HIIOTO — CIYryBaTH PO3BUTKY Yy IIKOJSAPIB MPUKIAAHUX MAaTEeMAaTUYHHUX 3HAHb 1
BMiHb Y TUX YM 1HIIMX cepax IisIbHOCTI, 3HAHOMUTH Y4HIB 3 OCHOBaMM MaiOyTHiX mpodeciiiHux



3HaHb. Hanpukian, taki Kypcu 3a BUOOpOM: «3acTOCYBaHHS MaTEMAaTUYHUX MOJENEH y po3B’A3yBaHHI
3amad Gi3ukuy, «MareMaTHdHi OCHOBHM €KOHOMIYHHX 3HaHbBY, «METOJIM MaTeMaTU9YHOI CTATUCTHKU B
cydacHiit 6iomorii», «OCHOBH HayKOBOI JAisSJILHOCTI» TOIIIO.

[TpoBiAHUM MPUHLIMIIOM, SIKMW BU3HAYa€ CTPYKTYPY HaBYaHHS MAaTEMATHKH 32 MATEMAaTUYHUM 1
(hi3uKO-MaTEMAaTUYHUM TPOQIIAMHU, € MOJCIIOBAHHS y HAaBYAIBHOMY IPOIIECI €IEMEHTIB JisIIbHOCTI
¢axiBug-marematika. CTapIIOKIACHUKYA MOBUHHI HABUUTUCH OTPUMYBATH HOBI 3HAHHS, HOBI HaYKOBi
YY IPUKIIA/IHI PEe3YyIbTaTH, 3aCTOCOBYBAaTH MATEMATHKY SIK IHCTPYMEHT Ul PO3B’A3yBaHHs NPUKIAJHUX
3a/1a4, JOMOBIATH PO OJICPIKAHI PE3yIbTATH CBOET POOOTH TIepe]] 3aIliKaBICHOIO aAYAUTOPIEI0.

Peanizariist 1boro NpuHIKITY B MIEBHINA Mipi MOXe OyTH 3a0e3rnedeHa:

. cHUCTeMOI0 (DaKyJbTaTUBIB Ta EINEKTUBHUX KYpCiB, OpIEHTOBAaHMX Ha pi3HI THIH
MHUCJIEHHs (Hacammepea OOpa3HOro, MNPUKIAAHOIO, TEOPETUYHOr0), HA PO3BUTOK PI3HUX BHUJIB
IisUTbHOCTI, (OPMYBaHHS KPUTHYHOTO CTHIJIIO MHUCJICHHS — HEOOXigHOi pucu mpodecioHana-
MaTeMaTHKa;

. OpraHi3aliel0 CaMOCTIHHOI TOCTIIHUIBKOI pOOOTH Y4YHIB, CHCTEMOIO 1HIUBITyalbHUX
3aBJlaHb, CIPSIMOBAaHUX HA PO3BUHEHHS MaTeMaTHMYHHMX 3A10HOCTEH Yy4HIB, IXHBOTO IHTEpecy a0
3aCTOCYBaHb MaTEMAaTHKH;

. oprasizaiiero (y Mexax BapiaTUBHOTO KOMIIOHEHTa HaBYaJIbHOTO IJIaHy) MpodeciiiHo-
OpIEHTOBAHOI MPAKTUKH CTAPIIOKIACHHUKIB.

Pexomenaauii om0 po6oTu 3 nporpamoro

HaBuanns mareMaTuku B Kjacax MaTeMaTHYHOro, (i3M4HOro Ta (PI3UKO-MaTEMaTUYHOTO
npodiniB Mae BpaXOBYBaTH METY 1 3aB/IaHHS BHUBUEHHS KypCY, OCOOJIMBOCTI HOTo 3MICTY 1 CTPYKTYpH.
CdopmynboBaHi y mporpaMi HaByajbHI JOCSATHEHHS Y4YHIB JI0 KOXKHOI TE€MHU MOJETIaTh BUYUTEIIO
IUIAaHYBaHHS L€ 1 3aBAaHb YpPOKIB, JaayTh 3MOT'y BU3HAUUTH AJE€KBaTHI TEXHOJOIii MpPOBEAEHHS
3aHATh, MOTOYHOTO 1 TEMAaTHYHOT'O OIIHIOBaHHSA. MeETOAMYHI MIAXOAW 0 HABYaHHS JIOOUPAIOTHCS
BIJIMOBIAHO A0 PIiBHSA MIATOTOBICHOCTI YYHIB, OCOOMMBOCTEW iX pPO3yMOBOI MisNIBHOCTI, @ TaKOX
peasbHIX YMOB HaBYaHHSI.

B ocHoOBY opMyBaHHS 3MICTY POrpaMu MOKJIaI€H] TaKi MPUHIUIN:

. HAaCTYMHICTh y HAaBYaHHI MaTEMaTUKH MDK DPI3HUMH JIaHKAaMU MaTE€MaTU4YHOI OCBITH,
HACTYMHICTh 3 AONPOQIILHUM HaBYaHHSIM MaTEeMAaTUKU 1 HaBUYAHHSIM MaTeMAaTUKU Ha pPiBHI CTaHIApTY
Yyl Ha akaJeMiuHOMYy DpiBHI (BUBUEHHS MaTeMaTHKH Yy KJacax MaTeMaTH4YHOro Ta (i3UKO-
MaTeMaTUYHOrO MPOQisliB Ma€e JaBaTH YYHSM INIMOOKI MaTeMaTH4HI 3HAHHS 1 MATEMaTUYHUNA PO3BUTOK
Ha 0a31 OCHOBHOIO (32 aKaJeMIYHUM pPIBHEM) KypCy MaTE€MaTHKH), 30€peKeHHS Tpaauliil BITYU3HIHOI
METOJAMYHOI LIKOJM Ta HAKOMMYEHOI'O JOCBiAY MiJTOTOBKM BMITYCKHHKIB CHELiali30BaHUX IIKIT 3
NOIIMOJIEHUM BUBYCHHSIM MaTEMAaTUKU Ta IPEIMETIB IPUPOJHIUO- HAYKOBOI'O IIUKILY;

. 30€pexKEeHHsT BHCOKOTO pIiBHS TEOPETUYHOI MAaTeMaTHYHOI IIATOTOBKH SIK OCHOBH
npodeciiHOl MATOTOBKH, BUPOOJICHHS 3IaTHOCTI YCIIIIHO MPAIIOBATH B TATy3X MPUPOJHUYNX HAYK,
CaMOCTIIHO 3100yBaTH 3HAHHS;

. dbopmMyBaHHS HEOOXITHUX 3araJlbHOHAyKOBUX, 3araJlbHOHABUAJBLHUX Ta COIiabHO-
O0COOMCTICHUX KOMIIETEHTHOCTEH Ha OCHOBI LIJECTIPSIMOBAHOI peaji3alii MDKIOpEAMETHUX 3B S3KIB,
30KpeMa MpPEAMETIB MPUPOJHUYO- HAYKOBOIO IMKJIY: MaTeMaTH4YHa Ta [PUPOJHUYO-HAYKOBA
MiArOTOBKAa MAalOTh CTAHOBUTH IUJIICHY CHUCTEMYy Ta peaji30ByBaTHCS Ha BCiX pIBHSIX 3aCBOEHHS
HaBYaJbHOI'O MaTepiamy.

MaremaTtrka 3aiiMae ocoOONHMBE Miclle y CHUCTeMi 3HaHb JIIOJCTBA, BHKOHYIOYH POIb
YHIBEPCAJILHOTO Ta TMOTY)XHOTO METOAY CydacHOi Hayku. Tomy ocoOiuBY yBary ciifi HOpUAUTUTH
3’sICYBaHHIO POJII MaTeMaTHKH B cepax ii 3acTocyBaHb. 30kpema, 3a0€3MeYuTH 3ac00aMi MaTeMaTUKU
(¢opMyBaHHs B YyYHIB NMpPAaBUJIBHUX YSIBICHb IPO MaTeMaTWYHE MOJIEIIOBAHHS Ta HABUUTH LIKOJISAPIB
HOTO 3aCTOCYBAaHHIO JO pO3B’S3yBaHHS IIMPOKOTO KOJa MPHUKIAIHUX 3a7ad, 30KpemMa (i3UIHHUX.
BuBuaroun MatremMaTuKy B Kjacax MaTeMaTHYHOTro, (pi3U4HOro Ta (i3MKO- MaTEMAaTHYHOTO HPOQ1iliB,
CTapUIOKJIACHUKM MalOTh YCBIJJOMHUTH, IO MIpPOLEC ii 3aCTOCYBaHHS N0 PO3B’SI3yBaHHS OyIb-IKUX
NPUKIIAJHUX 337a4 PO3MOAUIAEThCS HA TpU eTanu: 1) popmanizaris (mepexif BiJ cUTyallii, OmMcaHol y
3a1ayi, 10 GopMaNbHOI MaTeMaTU4YHOI MOJENI I1i€l cUTyali, 1 BiJf HEI — 110 YITKO C(HOPMYJIbOBAHOL
MaTeMaTU4HOI 3ajadi); 2) po3B’s3yBaHHSA 3aJadi y Mexax MoOymoBaHOi Mojelni; 3) iHTeprpeTaris
0JIEpKAHOTO PO3B’SA3KY 3a/1a4l Ta HOTO 3aCTOCYBAHHS JI0 BUX1THOT CUTYaIIil.

301bIICHHS] HAaBYAJILHOI'O Yacy Ha BUBYEHHsA aireOpu 1 MOYATKIB aHami3y, MOPIBHAHO 3



aKaJIeMIiYHUM DpIBHEM, Ja€ MOXJIMBICTh MOTJIMOUTH SK MAaTeMAaTHYHUM, TaK 1 MpodUIbHUNA piBHI
HaBYaHHS 33 PaXyHOK BKIIOYEHHS [0 MPOTPaMU OKPEMHUX MHUTaHb MAaTEMaTHYHOTO Ta (i3MYHOTO
3MICTy, a TaKOXX NPHUKIATHUX 3amad 31 chepu TEexXHIKH, CHEPreTHKH, saepHOi (I3MKH, EKOJOorii,
€KOHOMIKH TOIIIO, METOAM PO3B’A3YBaHHS SKHX CIIMPAIOTHCS HA BUBUCHUH MaTepial.

st kypcy «AnreOpa i1 moyaTKu aHali3y» OJHIEI0 3 MPOBIIHUX 3MICTOBUX JIIHI HaBYaHHS €
¢ynkuionansHa. Tomy y mpoieci HaBYaHHS CIHiA OPUAUTATH OCOONHMBY yBary (yHKIIIOHAJIbHIN
CIPSMOBAHOCTI IIbOTO Kypcy. JlocmikeHHs BiacTMBOCTeW (yHKIIN y Ti um iHmIA (opmi Mmae
CYNpPOBO/UKYBAaTH BHBUCHHS MAaTEMATHKH IMPOTATOM yChOro HaByaHHA. [Ipu mpoMy ciif mOCTiiHO
3BEpPTaTH yBary y4YHIB Ha 3B’S30K TaKWX IMOHATH, K (YHKIIIS, PIBHSHHSA, HEPIBHICTh. 30Kpema,
HEoOXiZHO J0OMBATUCH Bijl Y4HIB PO3YMiHHS TOrO, MO po3B’si3aHHsA piBHsHHA [(x} =0 T1a HepiBHOCTI
flx)= 0 ¢ oxkpemumu BUMagKaMu 3aadi gocuimkends Gynkuii ¥ = F(x) (3Haxomxenns HyniB QyHKIi
Ta MPOMIXKKIB ii 3HAKOCTAJIOCTI).

[Ipu BuBuYeHH1 (GYHKUIA Ciig 3poOUTH HAroJIOC HAa MOJENIOBAaHHI peajbHHX mpoleciB. B
VSIBIIGHHI Y4YHIB XapakTep peaJbHOTO MpPOIECY Ma€ acoIIOBAaTHCh 13 BIAMOBIAHOIO (YHKIEO, ii
rpagikom, BracTUBOCTAMH. Hampukiaz, 3MiHIOBaHHS MacH pajioakTUBHOI pEYOBUHHM MA€ BUKIUKATH B
YUHiB ysBJIEHHA Opo (PyHKIit0 7t = Mgé (k> 0} Baxiupo, mo06 NpUTAMaHHI SABUINY BIACTUBOCTI
(Hampukaa, 3MEHIIEHHS Yu 30UIbLICHHS MacH, po3Maj PEYOBHHU 3 YacoM) IIOB’A3yBaJUChH 13
BJIACTUBOCTAMHU (YHKIIN (cnajaHHs, 3pOCTaHHs, NPSAMYBaHHSA A0 HyNs, Koiau f— @ ). JlOHiIbHO
0COOJIMBY yBary NpUAUTATH TTOKA3HUKOBINA (YHKIIIi, SKa ITUPOKO BUKOPUCTOBYETHCS TIPH MOJICTIOBaHH1
MPOIIECIB 1 SBUII HABKOJIUIIHBOTO CBITY.

OnHuM 13 rOJIOBHHUX 3aBJaHb BUBUCHHS MAaTeMaTHKHM B KJacax MaTeMaTHYHOro, (pi3u4HOro Ta
¢bi3uKo-MaTeMaTUYHOr0 MNpo(diiB € PO3BUTOK rpadiuHoi KyJIbTypH Y4YHIB, IO 3yMOBIICHO
MPaKTUYHUMHU TIoTpebaMu — poboTa 3 rpadikamu, aiarpaMamu, pUCyHKaMU 3aliMae 3HA4YHE MICIIC B
TISUTBHOCTI CTIelianicTa TEXHIYHOTO Ta MpupogHuyoro npodini. Tomy ocobinBy yBary rnpu BUBYECHHI
GyHKIIA ¢l npuaiauTd GOpMYBaHHIO B YYHIB yMiHb BCTAHOBJIIOBAaTH BIIACTUBOCTI (yHKIII 3a i
rpadikom, OyayBaTu eckizu rpadikiB (yHKLIN, 3aJaHUX aHATITHYHUM BUpPa3oM, Y Gopmi Tabmumi abo
32 EKCIIEPUMMEHTAJIbHO BHU3HAYEHMMHU JAaHUMH, a TaKO)X BHMKOHYBATH TI'€OMETPHYHI IEPETBOPEHHS
rpa¢ikiB. HeoOxigHo HaBUMTH yuHIB 3a rpadikoM (yHKIIi BCTAHOBIIOBATU i HENEPEPBHICTh, TOUKU
PO3pUBY, IPOMIXKKH 3pOCTAHHS Ta CIIa/IaHHs, 3HAKOCTAJIOCT], HalOIbIIIe Ta HaliMEHIlIe 3HAUEHHS.

JIo MOHATTS MOXiAHOT MPUBOAATH Oarato 3ajay MPUPOJO3HABCTBA, MATEMATUKH, TeXHIKU. Tomy
HOro JOLIIBHO BBOJAUTH SIK y3arajdbHEHHS PE3yJIbTaTiB PO3B’sI3aHHS BIANOBIAHUX MPUKIATHUX 3a]ad.
Ile oapa3y BuiIs€ TOJNOBHUM NPUKIATHUA 3MICT MHOHSATTA, POOUTH HOTO OUIBII NPHUPOTHUM i
JOCTYIHUM i cupuiiManHs. [Ipu ¢popmyBaHHI MOHATTSA MOXITHOI CIIiJT BUPOOISATH PO3YMIiHHS TOTO,
IO TMOXiJHa MOJEINIIOE HE JIMIIE MIBHJKICTh MEXaHIYHOTO PyXy, a W IIBHAKICTH 3MiHH OYAb-SIKOTO
mpolecy 3 yacoM (HampHKiajd, MBUAKICT, HArpiBaHHsS TuIa, IIBUAKICTH BUIIAPOBYBAHHS TOIIO).
OnnouacHe BUBYEHHS (PI3MUHOTO Ta TEOMETPUYHOTO 3MICTY MOX1IHOT 1a€ MOXKIIMBICTD MOKAa3aTH YUHSIM
3B’SI30K MK IIBUJIKICTIO MTPOTIKAHHS MPOIIECY Ta «KPYTHU3HOKO» HOTO Tpadika.

BuBuenns Temm «lHTerpanm Ta HOro 3acTOCYBaHHS» IOYMHAETHCS 3 PO3MIISNY CYKYIHOCTI
nepBicHuX AaHoi ¢yHkuii. OcoOIMBO 3aXOMIOBATHCh IOCTAHOBKOIO B YYHIB T€XHIKM 1HTEIPYBaHHS HE
Bapro. DOpMyBaHHS TEXHIYHMX HABUYOK IHTETPYBaHHS HE IOBMHHO IiMIHIOBATH BHUKOPHCTAHHS
1HTErpaIiB MPH MOJICIIFOBAHHI peabHUX MPOIIECIB.

[ToHATTS HMOBIPHOCTI AOLIIBHO (POPMYBATH Ha OCHOBI CTATUCTUYHOTO BU3HaueHHs. [Ipu 1ibomy
CJIiJl 3BEPHYTH yBary Ha yMOBY CTaTHCTUYHOI CTIMKOCTI AOCHIJiB, HaBECTH NPHUKIAIU BUSIBICHHS
CTaTUCTUYHHUX 3aKOHOMIpHOCTEW. bakaHO NpPUIAIIMTH YyBary MNpPONEAEBTULl TOHATH BHUOIPKH,
OJTHOP1THOCTI CTATUCTUYHOI'O MaTepiay.

3HauHe Micle B Iporpami HPHUIUIEHO pPO3B’A3yBaHHIO 3a7ad 3 IapameTpaMu. Y mpoleci
PO3B’A3yBaHHs TakuX 3ajad JI0 apceHally NPUHOMIB Ta METOIB MHUCJIEHHS IIKOJIAPIB TNPHPOJHO
BKJIIOYAIOTBCSA aHaNi3, 1HAYKLIA Ta AEAyKLis, y3arajJbHEHHS Ta KOHKpeTH3allisd, Kiacudikaiis Ta
cucreMaTu3anis, asanoris. Lli 3amaul 7103BOJIAIOTH NMEPEBIPUTH pIBEHb 3HAHHS OCHOBHUX PpO3LIIB
HIKITBHOTO KypCy MaTeMaTHKH, PIBEHb JIOIYHOTO MUCJIEHHS YYHIB, I0YaTKOBI HABUYKH JOCIIIHULIBKOT
nisbHOCTI. TOMy 3aBaHHs 3 MapaMeTpaMH MalOTh J1arHOCTUYHY Ta MPOTHOCTUYHY IIHHICTb.

BuBuenHss reomerpii y Kiacax MaTeMaTHUYHOro Ta (I3MKO-MaTeMaTUYHOro MpodiiB
nepen0avyaeThes 3a TPAJULIHHOI METOTUKOIO.

Cucrema 3aBJaHb JJIs KJIaClB MaTeMaTHYHOTO Ta (Pi3UKO-MaTEMATHYHOTO NMPOod1iIiB Ma€ MICTUTH



TpEHYBaJIbHI BIIPaBH, TEOPETUYHI (HAa IOBEJACHHS Ta JOCIIKCHHs) 1 MPUKJIAAHI 3aBIaHHS PI3HOTO
CTYNEHS CKJIaJHOCTI.

OcCHOBHOIO (OPMOIO TPOBENEHHS 3aHATh 3AINUIIAETHCS CHCTEMa YPOKIB: BHUBUEHHSI HOBOTO
Matepiany, (GopMyBaHHS BMiHb pPO3B’S3yBaTH 3ajadi, y3arajlbHCHHS Ta CHUCTEMaTH3allil 3HaHb,
KOHTPOJIIO Ta Kopekuii 3HaHb. [lopsa i3 muM mupiie, HDK NPU BUBYEHHI KypCcy MaTeMaTHKU Ha
aKaJeMIYHOMY piBHi, BUKOPUCTOBY€ETHCS IIKLIbHA JIEKIIiSl, CEMIHAPCHKI Ta MPAKTUYHI 3aHATTS, a TAKOXK
HeTpaAuIliiHl (OpMHU HaBYAHHS (IMHAMIYHI CIAWI-JICKIli, AUIAKTHYHI ITPH, YPOKH «OJHIET 3a71adin,
«onHi€T 1mei», MaTeMaTu4Hi «00i», IHTErpOBaHI YPOKH MaTEeMaTHKH 1 (Pi3MKH, MMOEIHAHHS BUBYCHHS
anreOpH 1 MoYaTKiB aHami3y 3 00poOKoI0 (y TOMY YMCIIi KOMIT FOTEPHOIO) JaHMX, OJCP)KaHUX IIiJl 4ac
MPOBEICHHS JIAOOPATOPHUX 1 MPAKTHYHHUX POOIT HA ypokax (Di3WKH, aCTPOHOMII, Ximii, 6i0oTii TOIIO.
MosxnuBi i pi3Hi popMu 1HAMBIAYATbHOI a00 TPYMOBOI AiSIBHOCTI Y4YHIB, TaKi, HAPUKIAL, SIK 3BITHI
JIOTIOBI/II 32 pe3yJIbTaTaMU «IOLIYKOBOI» pOOOTH Ha CTOpIHKAX KHUT, XypHaliB, caifTiB B IHTEpHeTI,
«Jonumemo miapydyHUK» TOII0. baxkaHuM € 3amydeHHs 0 y4acTi y HaB4aJbHOMY IpOIlieci BUKIIA1auiB
BUIINX HABYAILHUX 3aKJIa/IiB, YICHUX Ta CIEIIaTiCTiB.

Bubip ¢i3zuko-maTeMaTnyHOTO 200 MaTeMaTUYHOTO NPOo(dUII0 HaBYaHHS Tependadae HassBHICTh
CTIMKOTO YCBIJOMJICHOTO IiHTEpECY KOXXKHOTO YYHS 1O MaTeMaTWKH, CXWIBHOCTI N0 BHOOpPY B
MailOyTHpOMY Mpodecii, moB’s3aHoi 3 Hero. He3pakarouu Ha 1ie, MOTHBAIIIHUI eTam HaBYaJIbHOTO
MpoIecy B TaKUX KiacaX HE MOXKHa IrHopyBaTu. OmgHUM 31 CHOCOOIB MOTHBAIi, SIKI JOIIHHO
BUKOPUCTOBYBATH y MaTeMaTHUYHUX Ta (Pi3UKO-MAaTEeMAaTHYHUX KJlacaX, € CTBOPEHHsS MNpPOOJIEMHOI
curyamii. Taka cuTyariisi Mo>ke OyTH JOCUTH CKJIaIHOIO, BUMAaraTH CEpHO3HUX MaTeMaTHYHHUX 3HAHb Ta
3HAYHMUX 3ycWib JUIs 11 po3B’sizyBaHHsA. [Ipu crpo6i 3HaliTH croci® po3B’s3yBaHHsS NMPOOIEeMHU y4Hi
CTHKAIOThCS 3 HEIOCTATHICTIO HAsBHUX Y HUX MaTeMAaTUYHUX 3HaHb Ta HEOOXIJHICTIO OBOJIOJIHHS
HOBOIO MPEAMETHOIO 1H(OpMAIIi€t0.

Po3BUTKY CTIMKMX Mi3HABaJbHUX MAaTeMAaTUYHUX IHTEPECIB CHPUAIOTH J10paHi B CHCTEMI
pI3HOMaHITHI CKJaJHI 3a4adi 3 JOCTaTHIM EBPUCTUYHHUM HABAaHTAXECHHSIM, IOB’S3aHHA 3 TEMOIO
icropuuHuid Matepiasn. EdekTHBHUM MOTHBAIIHHMM 3acO00M € BUKOPHCTaHHS OaratonpogiibHOro
MOJaHHs MPEJIMETHOr0 3MICTY MaTeMaTHKU: HaBUAHHs, HANpPUKIAA, MAaTEMaTUYHOMY MOJEIIOBAHHIO
MOJK€ 3J1MCHIOBATHCS HE TUIBKM Ha ypoKax MaTeMaTHKH, a i y Ipoleci HaBYaHHS yCIM HMPUPOJIHUYUM
peaMeTaM.

[Iupoki MoXIUBOCTI Isi 1HTEHCU(IKAIi Ta ONTHUMI3AIli HaBYaJIbHO-BUXOBHOTO TIPOIIECY,
aKTHBI3allil Mi3HABaJIbHOI JISUIBHOCTI, PO3BUTKY TBOPYOTO MMCJICHHA YYHIB HaJalOTh CydacHi
iHpopMalliiiHi TexHoJorii HapuaHHSA. [lpu i1X BHKOpUCTaHHI JOLUUIBHO JOTPUMYBATHCS TaKHUX
Me/1aroriyHuX yMOB:

. BpaxOBYBaTH OCOOJMBOCTI HABYAJIBHOI MISUIBHOCTI, i1 3MICT 1 CTPYKTYpy; UIHKIH
KHUTTEAISITBHOCTI Y4HS, HOro 3A10HOCTI, iHTepecH, HAXWIIY, IHAUBIAyalbHi BIIMIHHOCTI y4HIB, (hOpMH iX
MPOsIBY B chepi KOMYHIKATUBHHUX BIIHOCHH 1 B Mi3HABAJIBHIN TISIIEHOCTI;

. BIJIMOBIAHI ~ TEXHOJNOTII HaBYaHHS MaloTh OyTH BaplaTUBHUMH, OCOOHMCTICHO
OpIEHTOBAaHUMHM, KOJIM 3HAHHS, BMIHHS Ta HaBHYKH PO3TJISIAIOTHCS HE JIUIIIE K CaMOIILIb, a i K 3aci0
PO3BHUTKY IMi3HABAJIBHUX 1 OCOOUCTICHUX SKOCTEH Y4HS; BUXOBYIOTH B YUHS 3IaTHICTh OYTH Cy0’€KTOM
CBOTO PO3BUTKY, PeJICKCUBHOT'O CTABJICHHS JI0 CAaMOTO ceoe;

. 3a0e3nedyBaTy LUTICHE TCUXO0JIO0r0-METOINYHE MPOEKTYBAHHS HABYAJILHOTO MPOLECY B
yMOBax piBHEBOI Ta mpodiIbHOT AudepeHItialii HaBYaHHS.

[TinBuienHi0 e€(eKTUBHOCTI YPOKIB MAaTeMaTHKW B CTapUIMX KJIacaX CHpPUSE BUKOPHUCTAHHS
MpOrpaMHUX 3ac00iB HaBYaIbHOTO Npu3HayeHHs GRAN 1,

GRAN 2D, GRAN 3D, DG, AGrapher, GeoGebra, 6i01i0TeK €ICKTPOHHHUX HAOYHOCTEH Ta
1HIIMX. 3a 1X JOMOMOrOI0 JOCTYIHILINM CTa€ BUBUEHHS HU3KHU TeM Kypcy aareOpu i MoyaTKiB aHami3y
Ta reomeTpli: moOyaoBa rpadikiB QYHKIIH, po3B’A3yBaHHA CHCTEM pIBHSHb 1 HEpPIBHOCTEH,
3HaXOPKEHHs mowy giryp, ooMexeHux rpadikamu QyHkIii, nodynoBa nepepiziB reOMETPUUHUX TiJl,
oOuuncieHHst 00’ €MiB TUJ1 00€pTaHHS TOIIO.

Jlo1inbHOI0 BOAUAETHCS OpraHi3allis MpoOIeMHO-TIOUTYKOBOI (JOCIIAHUIBKOT) isSIBbHOCTI YUHIB
Ha YpOKax Ta Mo3akKJIacHUX i (PaKyJbTaTUBHUX 3aHATTIX 3 MATEMATHKH.

OuiHOBaHHSI HAaBYAJIbHUX /OCATHeHb Y4HiB. KOHTponb HaBuUalbHUX JOCSATHEHb Y4HIB
3IMCHIOETHCS Y BUTIIAJII TOTOYHOTO, TEMAaTUYHOTO, CEMECTPOBOI0, PIYHOI'O OLIHIOBAHHS Ta JAepPyKaBHOL
MiJICYMKOBOT aTecTailii.



T[ToTouHE OLIHIOBAHHS 3/IiHCHIOETHCS Y POLIEC] OYPOYHOTO BUBUYEHHS TeMHU. Floro ocHOBHUMH
3aBJaHHSMH €: BCTAHOBJICHHS ¥ OLIIHIOBAHHS PIBHIB PO3YMIHHA 1 NMEPBUHHOIO 3aCBOEHHS OKPEMHX
€JIEMEHTIB 3MICTy T€MH, BCTAHOBJICHHS 3B’SI3KIB MK HUMH Ta 3aCBOEHHM 3MICTOM TMOIMEPEIHIX TEM,
3aKpITUICHHS 3HaHb, yMiHb 1 HABUYOK.

dopMaMu MOTOYHOTO OIIHIOBaHHS € iHAMBiIyalbHEe Ta (PPOHTANBHE OINHWTYBAHHS, TECTOBA
¢dopmMa KOHTpOJIIO Ta OI[IHIOBAaHHS HAaBYAJIbHUX JOCSATHEHb Y4YHIB, poOoTa 3 rpadikaMu, CXeMaMu,
JiarpamMamMu; BUKOHAHHS YYHSMHU Pi3HHUX BHUIIB NMHUCBMOBHUX POOIT; B3a€EMOKOHTPOJb YYHIB y mapax i
rpymnax; CaMOKOHTPOJIb TOIIO. [I0TO4HE OLiHIOBAHHS YYHIB 3 MAaTEMAaTHKH MIPOBOIUTHCS O€3M10CEPETHBO
i Yac HaBYAJIBHUX 3aHATH a00 3a pe3yslbTaTaMy BUKOHAHHS JIOMAIIHIX 3aBlaHb, YCHHUX BIITOBIICH,
MUCBMOBHUX poOiT Tomo. [HdQopMmaris, oTpuMana Ha MiACTaBi MOTOYHOTO KOHTPOJIO, € OCHOBOKO IS
KOPUTYBaHHS pOOOTH BUUTEIISI HA YPOII.

TemaTn4HOMY OIIIHIOBAaHHIO HABYAJIBHUX JOCATHEHb MiISITal0Th OCHOBHI PE3yIbTaTH BUBUCHHS
TeMU (po3ainy).

TemaTnvHe OLIHIOBaHHS HABYAJILHUX JIOCSITHEHb YUHIB 3a0€31euye:

. yCYHEHHS 0€3CUCTEMHOCTI B OLIIHIOBAaHHI,

. MABUINEHHS 00’ €KTUBHOCTI OLIIHKHU 3HAaHb, HABUYOK 1 BMIHb;

. 1HAMBIAYaNnbHUN Ta nudepeHIiioBaHmii MiaX11 0 OpraHi3anii HaB4aHHS;

. CHUCTEMAaTH3AIlI0 U y3araJbHEHHS HABYAJILHOTO MaTepiaiy;

. KOHIIEHTPAIlII0 YBaru yuHiB IO HAWCYTTEBINIOTO B CUCTEMI 3HAaHb 3 KOXKHOTO MIPeIMeTa.

TemaTtnuHa OIlIHKAa BUCTABISETHCA HA MIJACTaBl pe3y/ibTaTiB OMAHYBAHHS YYHSMU MaTepiairy
TEMH BIPOJOBXK I BUBUEHHS 3 YpPaxyBaHHSAM IOTOYHHMX OLIHOK, PI3HUX BUAIB HaBYAJIBHUX pPOOIT
(mpakTUYHUX, Ja0OPATOPHMX, KOHTPOJIBHMX) Ta HABYAJbHOI AKTUBHOCTI WIKOJIApIB. Y mporeci
BUBYECHHS 3HAYHUX 3a OOCSATOM TEeM MOXIIMBE MPOBEACHHS MEKIIbKOX MPOMDKHUX TEeMaTHUYHUX
OLIIHIOBaHb.

Ilepen moyaTkoM BHBYEHHS Y€proBOi TEMH BCl Y4HI MalOThb OyTH O3HalOMIIEH1 3 TPUBANICTIO
BUBYEHHS TeMH (KUIbKICTb 3aHSThH); KIJIBKICTIO M TEMAaTHKOIO OOOB’S3KOBHX pPOOIT 1 TepMIHAMHU iX
MIPOBE/ICHHS; KPUTEPISIMU OLIIHIOBAHHS.

VY kimacax mMaTeMaTHyHOro Ta (i3MKO-MaTEMaTHYHOTO MNpOoQiTiB €PEeKTUBHOIO € PEeUTHHIOBa
cucTeMa OLIHIOBaHHA, sIKa CIpUs€e (GOPMYBAHHIO KIFOYOBUX KOMIIETEHTHOCTEH 1 CTBOPIOE MOXKIIMBOCTI
IS

. BHU3HAUEHHS PiBHS MiATOTOBICHOCTI YYHIB Ha KOKHOMY €TaIlli HaBYaJIbHOTO MIPOIIECY;

. OTpUMaHHs 00’ €KTUBHUX MOKA3HUKIB I10J0 3aCBOEHHS 3HaHb Ta C()OPMOBAHOCTI BMiHb
YUYHIB HE JIUIIE MPOTIATOM HaBUAJIHLHOTO POKY, a i 32 BeCh MepioJ] HAaBYAHHS Y CTAPIiN HIKOI1;

. rpajaamii 3Ha49ymocTi OaliB, SKi OTPUMYIOTh YYHI 3a BUKOHAHHS OKPEMHUX BHIIB POOIT

(camocrTiiiHa, MIJCYMKOBa, IOIIYKOBA, IOCTITHHUIBKA, YY4acThb y MNPEIMETHHX Ta MIKIPEIMETHHX
oJIiMITiagax TOIIO);

. TiIBUIIICHHS] HABYAIHHOI MOTHBAIII] i BiIMOBIAAILHOCTI YUHIB;

. MIIBUIIEHHSA 00’ €KTUBHOCTI OLIIHIOBAHHS.

PeliTuHroBa cucTemMa KOHTPOJIIO 3HaHb HE BUMArae iCTOTHOI iepe0yJ0BH HaBUAIBLHOTO MPOILIECY,
no0pe TOEIHYEThCS 13 3aHATTIMU B yMOBaX OCOOWCTICHO OpPIEHTOBAHOT'O HaBuYaHHs. PeWTHHroBa
TEXHOJIOTisl Tependavae BIOPOBAKEHHS HOBUX OpraHizaliiHUX (QOpM HaBUaHHS, y TOMY YHCII
CHeliaJIbHUX 3aHATh 3 KOPEKIlli HaBYAJIbHUX JOCATHEHb YYHIB. 3a pe3ynbTaTaMu AiSTIBHOCTI YYHS
BUUTEIb KOpErye HOro 3HaHHS, BMiHHS, CIIOCOOW HAaBUAJIHHO-II3HABAILHOI JISITHOCTI, TEPMiHH, BUAH
Ta eTamu pi3HUX (OpM KOHTPOIIO, 3a0e3meuye THM CaMUM MOKJIMBICTh CAMOYIPABIiHHS HaBYAJIbHOIO
TUSITBHICTIO CTapIIOKJIACHUKAMHU.

Kpurepii oriHIOBaHHs HaBYaJIbHUX JIOCSTHEHb YYHIB

Jlo HaBYANILHUX JOCSITHEHb YYHIB 3 MAaTEMAaTHKH, SIK1 IMIJISATAIOTh OIIHIOBAHHIO, HAJIEKATh:

. TEOPETUYHI 3HAHHA, II0 CTOCYIOTHCS MATEeMATUYHUX TOHSATh, TBEPIKEHb, TEOPEM,
BJIACTUBOCTEH, 03HAK, METOIIB Ta 1€l MATEMATHKH;

. 3HAHHS, 10 CTOCYIOThCSI CIIOCO0IB MISTIBHOCTI, SIKi MOYKHA TIOJIATH Y BUTIISI CUCTEMH i
(npaBuia, anrOPUTMHU);

. 3MIaTHICTh 0€3MOCEPEeTHBO 3IIHCHIOBATH YXKE BiIOMI CIOCOOU MisIBHOCTI BiJIMTOBIAHO IO
3aCBOEHUX IMIPABWI, AITOPUTMIB (HAIPHUKIIAJ, BHUKOHYBAaTH II€BHE TOTOXKHE IEPETBOPCHHS BHPA3Yy,
PO3B’A3yBaTH PiBHSHHS MEBHOTO BUY, BUKOHYBATH T'€OMETPUYHI MOOYJOBH, AOCITIKYBATH (PYHKIIIO



Ha MOHOTOHHICTb, PO3B’s3yBaTH TEKCTOBI 3a/1aui PO3TJIIHYTHX THUIIIB TOIIO);

. 3IaTHICTh 3aCTOCOBYBAaTH HaOyTi 3HAHHSA 1 BMIHHSA JO pPO3B’S3aHHS HaBYAJIbHUX 1
MPaKTUYHUX 33714, KOJIA IIUISIX, CITOCIO TAaKOTO PO3B’I3aHHS MOTPIOHO MOMEepeHHO0 BU3HAUNTH (3HANUTH)
camomy.

[pu oniHIOBaHHI HABYAJIBHUX JOCSATHEHb YYHIB MAlOTh BPaXOBYBATHUCS:

. XapaKTePUCTHKH BIAMOBI/I YUHS: IPABUIBHICTh, TOBHOTA, JOT1UHICTh, OOTPYHTOBAHICTH,
LIUTICHICTB;

. SKICTh 3HaHb. OCMHCIEHICTh, TJIMOWHA, Yy3arajdbHEHICTh, CHUCTEMHICTh, THYYKICTb,
JI€BICTH, MII[HICTh;

. CTYIiHb CHOPMOBAHOCTI 3arajbHOHABYAIBHUX Ta MIPEIMETHUX YMIiHb 1 HABUYOK;

. piBEHb BOJIOAIHHS PO3YMOBHMH OIEpalliiMd: BMIHHS aHaji3yBaTH, CHHTE3YyBaTH,
MOPIBHIOBATH, a0CTparyBaTH, KIacH(iKyBaTH, y3araJbHIOBaTH, pOOUTH BUCHOBKH TOIIIO;

. JIOCBII TBOPYOi MAiSUTBHOCTI (BMIHHA BHUSIBISTH MpoOJeMH Ta pO3B’S3yBaTH iX,
(bopMyITIOBaTH TIIOTE3M);

. CaMOCTIHHICTb OLIIHHUX CY/>KEHb.

BinmoBigHO 0 CTymHeHs OBOJIOMIHHS 3a3HAYCHWMH 3HAHHSIMH 1 CIIOCOOAMHU JisITbHOCT1
BUOKPEMIIIOIOTbCS YOTHPH PiBHI HaBYAJIbHUX JOCSATHEHb YYHIB 3 MAaTEMaTUKHU: IOYATKOBUI, CepeaHii,
JIOCTATHIM, BUCOKHIA.

ITouaTkoBuii piBeHb — yueHb (YUECHHUIS) HA3UBAa€E MaTeMaTHUHUI 00’eKT (BUpa3, HopMyIH,
reoMeTpuuHy ¢irypy, CUMBOJ), ajie TUIbKM B TOMY BHIMAJKYy, KOJH Ied 00’ekT (HOro 300pa)keHHS,
OIUC, XapaKTepUCTHKA) 3alpoIrioHOBaHO Homy (iif) Oe3mocepenHbo; 3a JOMOMOIOK BUMTENSI BUKOHYE
eJIeMEHTapH1 3aBJIaHHA.

Cepenniii piBeHb — y4yeHb (Y4EeHHII) MOBTOPIOE iH(OpMaIito, omeparii, Aii, 3aCBOEHI HUM
(Hero) y mpotieci HaBYaHHS, 3/1aTHUH(a) pO3B’sI3yBaTH 3aBJIaHHS 32 3pa3KOM.

JlocTaTHiii piBeHb — ydeHb (YYEHHUI) CaMOCTIHHO 3aCTOCOBYE 3HaHHS B CTaHAAPTHUX
CUTYyallisiX, BMi€ BHUKOHYBaTH MaTeMaTHuHl Omepallii, 3arajbHi METOAM 1 MOCIIAOBHICTH (aJITOPUTM)
AKUX Homy (iif) 3HaiioMi, ane 3MICT Ta yMOBU BUKOHAHHS 3MiHEHI.

Bucoxuii piBeHb — y4eHb (y4eHMIS) 34aTHMI(A) CaMOCTIHHO OpIEHTYBAaTHCS B HOBUX IS
HBOTO (HeT) CUTyallisfX, CKJIAJaTH TUIaH il 1 BAKOHYBAaTH HOT0; MPOIIOHYBATH HOBI, HeBioMi Homy (iif)
paHiiie po3B’si3aHHs, TOOTO Horo (i) AiISUTBHICTh Ma€ JOCITIAHUIIBKUI XapakTep.

OwuiHIOBaHHS AKOCTI MaTeMaTHYHOI MiJrOTOBKU YYHIB 3/iHCHIOETBCS y JIBOX acleKTax: piBeHb
OBOJIOJIHHS TEOPETUYHHMH 3HAHHAMHM Ta SKICTb MNPAKTUYHUX YMIHb 1 HABUYOK, 3/JaTHICTh
3aCTOCOBYBAaTH BUBUYEHMH MaTepiall IiJ| Yyac po3B’s3yBaHHSA 3ajady i BrpaB. OLiHIOBaHHS 31HCHIOETHCS
B CHCTE€MI IOTOYHOIO, TEMaTHMYHOI'O KOHTPOJIIO 3HaHb, KOJIM Oajll BHUCTaBISIOTHCA 33 BUBYEHHS
OKPEeMHX TE€M, PO3JILIIB Ta IiJl 4ac JepKaBHOI aTecTarlii.

PiBensn

HaBYaJIbHU ban
X 51

JIOCATHEHb

Kpurepii oriHIOBaHHS HaBYAJIbHUX JIOCSTHEHb

L. 1 | Yuens (yueHuIs) po3mi3HA€E OJUH 13 KUTPKOX 3aIIPOITIOHOBAHUX MaTEMaTHIHUX
[louatkoBuit 00’€KTiB (CUMBOIIIB, BUPA3iB, FEOMETPUIHUX (HIryp TOIIO), BUTUIUBIIN HOTO
cepesl IHIIMX; YUTAE 1 3aMHCYy€e YNCIa, Iepenucye JaHUi MaTeMaTHYHUM BUpa3,
bopMyiy; 300pakye HAUIPOCTILI T€OMETPUYHI PIrypu (Masoe ecKi3)

2 | YueHsp (y4eHHUIIsS]) BAKOHYE OJHOKPOKOBI i1 3 YMCIIAMH, HAUTIPOCTIIIIMMHU
MaTeMaTUYHUMH BUpa3aMH; BIII3HAE OKPEMi MaTeMaTU4Hi 00’ €KTH 1 TIOSCHIOE
CBIif BHOIp

3 | Yuens (y4eHuIIs) MOPiBHIOE J1aHi a00 CIIOBECHO OMKCaHI MaTeMaTH4Hi 00’ €KTH
3a iX CyTTEBMMH BJIACTUBOCTSIMU; 32 JIOTIOMOT'OI0 BUMTENSI BUKOHYE €lIEMEHTapHI
3aBJaHHSI

II. Cepenmniit 4 | Yyens (yueHHIls) BIATBOPIOE O3HAUCHHS MAaTEMAaTUYHUX MOHSTH 1
(bopMyITIOBaHHS TBEP/HKECHB; HA3MBAE €IEMEHTH MAaTEMaTUIHUX 00’ €KTIB;
(bopMyIto€e AesiKi BIACTHBOCTI MAaTEMaTHUHUX 00’ €KTiB; BUKOHYE 32 3pa3KoM
3aBJIaHHs 000B’SI3KOBOTO PiBHS

5 | Yuenb (yueHHIIS) UTIOCTPYE O3HAUEHHSI MaTEMaTUYHUX MOHATH, (DOPMYITIOBAaHHS




TEOpEM 1 IPaBUJI BUKOHAHHS MaTEeMaTUYHUX /1M MPUKIaiaMU 3 OSICHEHb
BUYMTENS 200 MiIPYYHUKA; PO3B’SA3YeE 3aBIaHHs 000B’I3KOBOTO PIBHS 3a
BiJOMHUMHU aJITOPUTMAMH 3 YACTKOBHM TMOSICHEHHSIM

VY4eHb (yueHHIs) UTIOCTPYE O3HAUEHHSI MaTEMaTUYHUX MOHSTh, (POPMYIIOBAaHHS
TEOpeM 1 IPaBUJI BUKOHAHHS MAaTEMAaTUYHUX Jiil BIaCHUMU NPUKIalaMH;
CaMOCTIHHO pO3B’sI3y€ 3aBIAaHHsI 000B’I3KOBOTO PiBHS 3 JOCTATHIM MOSICHEHHSM;
3aMucye MaTeMaTUYHUN BUpa3, GOpMYITy 3a CIIOBECHUM (OPMYIIIOBAHHSAM 1
HaBIaKH

1.
JlocratHiit

VYdeHsb (yueHHIIs) 3aCTOCOBYE O3HAUYCHHSI MATEMATHYHHX TTOHSTH Ta 1X
BJIACTUBOCTI JJIsl O3B’ sI3yBaHHS 3aBAaHb y 3HAHOMUX CUTYAIIisIX; 3HAE
3JICKHOCTI MIXK €JIeMEHTaMU MaTEMaTUYHUX 00’ €KTIB; CAMOCTIHHO BUIIPABJISE
BKa3aHi oMy (ill) TOMUJIKH; PO3B’A3y€ 3aBllaHHs, TiepeadaueHi mporpamoro, 6e3
JIOCTATHIX NOSICHEHD

VY4yens (yueHuIls) BOJIOII€ BU3HAYCHUM TPOTPaMOI0 HaBYIBHUM MaTepialioM;
PO3B’sI3y€ 3aBAaHHS, TIepe0aveHi MPOrPaMor0, 3 YACTKOBUM IMOSICHEHHSIM;
YaCTKOBO apryMEHTYE MaTeMaTUYHI MIpDKYBaHHS ¥ PO3B’s3aHHS 3aBJIaHb

Y4enb (yueHHIIs) BUIBHO BOJIOJi€ BU3BHAYEHUM MPOTPAMOI0 HaBYATbHUM
MarepiajoM; CaMOCTIHO BUKOHYE 3aBJIaHHS B 3HAMOMMX CUTYAIIIsX 13 JOCTaTHIM
MOSICHEHHSIM; BUIIPABIISi€ TOMYIICHI TOMUJIKU; TTOBHICTIO apTyMEHTY€
OOIpyHTYBAaHHS MaTeMaTUYHUX TBEP/KECHb; PO3B’S3y€ 3aBJAAHHS 3 IOCTATHIM
MOSICHEHHSIM

IV. Bucokun

10

3HaHHS, BMIHHS i HABUYKH y4HsI (YUEHHIl1) TOBHICTIO BIAMOBIAIOTH BUMOTAM
[IpOrpaMu, 30KpemMa: yueHb (YUEHHIs) YCBIJOMIIIOE€ HOBI JIJIs1 HOTO (Hel)
MaTeMaTH4Hi (akTH, i71e1, BMi€ JOBOJUTH Mepea0adyeHi MporpaMoro
MaTeMaTH4HI TBEP/XKEHHS 3 JOCTATHIM OOIPYHTYBaHHSM; M1 KEPIBHULITBOM
YUUTENS 3HaXOAUTh JKepesa iHpopMallii Ta caMOCTIITHO BUKOPUCTOBYE iX;
PO3B’sI3y€ 3aBaHHA 3 IOBHUM MOSCHEHHSM 1 OOIPYHTYBAHHSIM

11

VY4yeHs (yueHuIls1) BUTBHO 1 PaBWIIBHO BUCIIOBJIIOE BiJIMOBIIHI MaTeMaTHYHI
MIpKyBaHHSI, IEPEKOHIIMBO apTyMEHTYE iX; CAMOCTIHHO 3HAXOIUTH JKEpena
iHdopmarrii Ta rmparoe 3 HUIMH; BUKOPUCTOBYE HaOyTI 3HAHHS 1 BMiHHS B
HE3HAHOMUX Uil HBOTO (HET) CUTYaIlisiX; 3Ha€ mependadeHi mporpaMor0 OCHOBHI
METOH PO3B’sI3yBaHHS 3aBJaHHs 1 BMI€ 1X 3aCTOCOBYBATH 3 HEOOX1THUM
OOI'PYHTYBaHHSM

12

VYueHs (yueHUIsT) BUSBIISIE BAapiaTUBHICTh MUCIICHHS 1 pallioHAIBHICTH Y BUOOP1
croco0y po3B’si3aHHs MaTeMaTU4HOI IPOOJIEMH; BMi€ y3arajlbHIOBAaTH 1
cUCcTeMaTH3yBaTH HAOYTI 3HAHHS; 3MaTHUH(a) pO3B’I3yBaTH HECTAHAAPTHI 33124l
Ta BIIPaBU




OPIEHTOBHUI TEMATHYHWM IJTAH BUBUEHHSI
AJITEGPHU 1 TIOYATKIB AHAJII3Y TA TEOMETPII,

MPO®LIILHU PIBEHD
(6cbozo 630 200)
Anre0Opa i moyaTku a”aJisy (ecvoco 350 (420) 200)
KinbkicTb KinbkicTb
K Hom TOJVH IS TOJVH ISt
ac ep HasBa Temn BUBUCHHS BUBUCHHS
TEMH TEMH TEMH
350 roz. 420 rogn.
1 @DyHKIi1, MHOTOYIECHH, PIBHSHHS 1 HEPIBHOCTI 40 54
2 CreneneBa GyHKIIIs 30 30
3 TpuronomerpuyHi GyHKIii 30 30
4 TpuroHoMeTpu4Hi piBHSIHHS i HEPIBHOCTI 28 36
10 5 ['pannns Ta HenepepBHicTh QyHKII. [ToxinHa Ta i 36 48
3aCTOCYBaHHS
[ToBTOpEHHS, y3arajabHEHHS Ta CUCTEMAaTH3allisl HaBYAJIbHOTO 11 12
Marepiaay, po3B'sI3yBaHHS 3aJ1a4, pe3epPBHUHN Yac
Pazom: 175 210
6 IToxa3HukoBa Ta Jorapudmiyaa QyHKIil 36 32
7 EnemenTn koMOiHATOpUKH, TEOPii KMOBIPHOCTEH 1 18 18
MaTeMaTHYHOI CTATUCTUKU
8 IHTerpan Ta oro 3acTocyBaHHS 26 30
11 9 PiBHSIHHSI, HEPIBHOCTI Ta IX CUCTEMH. ¥Y3araJibHEHHS Ta 30 30
crUcTeMaTH3allis
[ToBTOpEeHHS, y3aradbHEHHS Ta CUCTEMaTH3allisl HaBYAJIbHOTO 65 100
Marepiaiy, po3B'si3yBaHHs 3a]a4, pe3epBHHUI Uac
Pazom: 175 210
I'eomeTpis (ecvoco 280 (210) 200)
Kinbkicts Kinbkictsb
Kia Hom TOAMH JUIS TOAMH JUIS
. ep Hasga Temun BUBYCHHS BUBYCHHSI
TEMH TEeMH TEMH
280 rox. 210 rox.
1 CHCT§Mangauiﬂ Ta y3araJibHeHHS (aKTiB 1 METOIIB 18 18
TUIaHIMeTpii
2 | Beryn no crepeomerpii 12 12
3 [TapanenpHICTh NPSAMUX 1 TUIOIIUH Y IPOCTOP1 26 21
10 4 | IlepneHAUKYIAPHICTD NPSAMUX 1 TUIOIIMH Y POCTOPi 34 24
5 Koopmmam, reOMETPUYHI IIEPETBOPECHHS Ta BEKTOPH Y 30 18
IpocTopi
[ToBTOpEHHS, y3arajabHEHHS Ta CUCTEMaTH3allisl HaBYAJIbHOTO 20 12
Marepiaiy, po3B'si3yBaHHs 3a]a4, pe3epBHHUI Yac
Pazom: 140 105
6 MHororpaHHUKH 27 24
7 Tina obepraHHs 25 21
11 8 OO6’emu Ta MIIONI MOBEPXOHb T€OMETPUYHUX TN 30 27
[ToBTOpEeHHS, y3araabHEHHS Ta CUCTEMAaTH3Aallisl HaBYAIBHOTO 58 33
Marepiaiy, po3B'sI3yBaHHS 3aJ1a4, pe3epPBHUHN Yac
Pazom: 140 105




OPIEHTOBHMU ITJIAH [TPOBEJIEHHA KOHTPOJIbHUX POBIT

[TPO®IILHNI PIBEHD
Aure0pa i IOYaTKH aHATI3Y
Ho Kinpkictb
Knac Mep Ha3sa temu KOHTPOJIbH
TiIM ux poOit
1 @DyHKI1i1, MHOTOWIECHH, PIBHSHHSI 1 HEPIBHOCTI 3
2 CreneneBa GyHKIIIs 2
3 Tpuronomerpuyi GyHKIii 2
10 4 TpuronomeTpuyHi piBHSIHHS i HEPIBHOCTI 2
5) I'pannns Ta HenepepBHicTh QyHKII. [ToxigHa Ta i 3acToCyBaHHS 3
[ToBTOpEeHHSI, y3araJbHEHHS Ta CUCTEMAaTH3allisl HaBYAIBHOTO 1
MaTepiaiy, po3B's3yBaHHsI 3a/1a4, pe3epBHUM yac
Pazom: 13
6 IToka3HukoBa Ta gorapupmiyaa GyHKIii 2
7 EneMenTn KoMOiHATOPHKH, TEOPii KMOBIpHOCTEH 1 MaTEMaTHYHOT 1
CTaTUCTHKH
8 IaTerpan Ta Horo 3acTocyBaHHs 2
11 9 PiBHsIHHS, HEPIBHOCTI Ta X CUCTEMU. ¥Y3arajJbHEHHS Ta 1
CHCTEMaTH3AaIlisI
IToBTOpEeHHs1, y3araabHEHHS Ta CUCTEMaTH3allisl HaBYaJIbHOTO
MaTepiaiy, po3B's3yBaHHsI 3a/1a4, pe3epBHUM yac
Pazom: 7
I'eomeTpis
Ho KinpkicTh
Kiac 1;4:15 Ha3sa Temu KOHTPOJIBHUX
u pooiT
1 CucremaTu3allis Ta y3arajibHeHHS (DaKTiB 1 METO/IB IJIAHIMETPIi 2
2 Berym no crepeomertpii 1
3 [TapanenbHiCTh NPSIMUX 1 TUIOMIMH Y IPOCTOPI 2
10 4 [lepneHAMKYISIPHICTD TPSIMUX 1 IUTOIIMH Y TIPOCTOPI 2
5 KoopnuHaTth, reoMeTpHyHi IEpeTBOPEHHS Ta BEKTOPH Y IPOCTOPI1 2
[ToBTOpEeHHS, y3araabHEHHs Ta CUCTEMaTH3allisi HaBYaJIbHOTO 1
MaTepialy, po3B'sa3yBaHHs 3aj1a4, pe3epBHUN yac
Pazom: 10
6 MHoOTOTrpaHHUKH 2
7 Tina obepraHHs 1
11 8 O06’emH Ta MIIOII MOBEPXOHb T€OMETPUYHHUX ?in 2
[ToBTOpEHHS, y3arajabHEHHS Ta CUCTEMAaTH3allisl HaBYAJIbHOTO 1
Marepiaay, po3B'sI3yBaHHS 3aJ1a4, pe3epPBHUHN Yac
Pazom: 6




Anrebpa 1 movatku aHamizy 10-i kiac
(175 200, 5 200 na muscoens, 210 200, 6 200 Ha murcoens)

K-
CTh . . . .
romu 3MicT HaBYAJIBHOT0 MaTepianty HaBua/jbHi 10cATHEHHS YYHiB
H
40 | Tema 1. ®YHKIIII, MHOTOYWIEHM, Yuenb (yueHHIIs):
(54) | PIBHSAHHSA 1 HEPIBHOCTI 300paKye Ha Jgiarpamax abo YHCIIOBIH MpsMiit

MHOXHHH, oniepallii HaJl MHO)KHHAMH. 00’eTHaHHS 1 Iepepi3 MHOKUH Ta iJTH0CTPYE
B3aemHo onHO3HAaYHA BIAMOBIAHICTE MIXK MOHATTS MIAMHOKHUHHU;
eJIeMEeHTaMU MHOXHH. PiBHONOTY>XHi (opMmy.110€ O3HAYCHHS MiAMHOXXUHH,
MHOHUHH. 00’e/IHaHHA 1 Iepepi3y MHOXKHUH; 3HAXOAUTH

YucnoBi MHOKUHU. MHOXHUHA JIHCHUX 00’€THaHHS 1 Iepepi3 YHUCIOBUX MHOXKUH;
quced. KOPHUCTYETHCS PI3HUMHU CIIOCOOAMHU 3a/1aHHS

Yucnosi ¢pynkuii. CnocoOu 3a1anHs ¢byHKLIH; popMyTI0€ 0O3HAUCHHS YU CIOBOT
¢yukiil. O6macTb BUZHAUEHHS 1 MHOKUHA G yHKIII1, 3pOCTaroyoi Ta CagHol PYHKLIH,
3HayeHb (QyHkuii. ['padik pyHkii. MapHOi Ta HeMapHO1 PYHKIIIH;
3pocTaHHs 1 CTIaJlaHHsA, TAPHICTS 1 3HAXOAUTH 00J1aCTh BU3HAYCHHS
HeMapHICTh (yHKILIN, HalOIbIIe Ta (G yHKLIOHATBHUX 3AJIEKHOCTEH, 3HAUCHHS
HalMeHIIle 3Ha4eHHs PyHKIi. BractuBocTi 1 | GyHKIIN TP 3aJaHUX 3HAYECHHAX apTyMEHTY 1
rpa¢iku OcHOBHHX BHIB (yHKLIN. [IoOynoBa | 3HaUeHHS apryMeHTy, 3a SKUX (QyHKIIisl HaOyBae
rpadikiB QyHKIIIHA 32 JTOITOMOTOIO JTAHOTO 3HAYEHHS, BCTAHOBJIIOE 32 Tpadikom
TreOMETPUYHUX NIEPETBOPEHD BITOMUX ¢yHKLIi ii BTaCTUBOCTI; BUKOHYE i MOSICHIOE
rpadikiB QyHKITIH. nepeTBOpeHHs TpadikiB PYHKIIIH; JOCTIAKY€E

PiBHOCHIIbHI TIEPETBOPEHHSI PiBHSIHD. ¢byHKLIT 1 BAKOPHCTOBYE OJIepXKaHi pe3yIbTaTH
PiBHsSHHSA-HACTI KA. 3aCTOCYBAHHS pu o0ymoB1 rpadikiB GyHKIIIH;
BJIACTHBOCTEH (YHKIIIH 10 pO3B’I3yBaHHS 3aCTOCOBY€ BIIACTUBOCTI (PYHKIIIH Ta
PiBHSIHB. MHOT'OUJICHIB JI0 pO3B’sI3yBaHHS PiBHSHB 1

PiBHOCHIIBHI TTEPETBOPEHHS HEPIBHOCTEH. | HEPIBHOCTEH;

Merto iHTepBaIiB. OMHUCYE 3MICT TOHATh «PIBHAHHI-HACIIIOKY 1

PiBHSIHHS 1 HEPIBHOCTI, 0 MICTATH 3HAK «pIBHOCWJIbHI TIEPETBOPEHHS PiBHSAHB Ta
MOJTYJISI. HEpIBHOCTEN»; BUKOPUCTOBYE iX IIPH

PiBHSIHHS 1 HEPIBHOCTI 3 MapaMeTpaMH. PO3B’A3yBaHHI piBHSHb Ta HEPIBHOCTEH;

I'padik piBHSIHHS 3 JBOMA 3MIHHUMH. PO3B’si3y€ HEPIBHOCTI 3a JOTIOMOT' OO METOTY
HepiBHicTs 3 1BoMa 3miHHUMHU. ['padik 1HTEepBaJiB; PIBHSAHHS 1 HEPIBHOCTI, SIKI MICTATH
HEPIBHOCTI 3 IBOMAa 3MiHHUMU. 3HAK MOAYJIS 1 TapaMeTpH;

Cuctemu piBHSHB i HEPIBHOCTEH. Oyaye HeckiaaHi rpadiku piBHSIHB Ta

Hinenns muorouneHiB. Teopema Be3y ta HEpIBHOCTEH 13 IBOMA 3MIHHUMH; KOPUCTYEThCSI
HACJIIAKY 3 Hel. METOJIOM MAaTeMaTUIHOI 1HAYKIIIT JIJIsl IOBEICHHS

MeTo MaTeMaTUYHOl 1HIYKIII]. TBEPKEHb.

30 | Tema 2. CTEIIEHEBA ®YHKIIA Yuenb (yueHUIIs):
(30) Kopiub n-ro crenens. Apudgmetnaauii (opmyJi0€ 03HaUCHHST KOPEHS 11-20 CTETICHS,

KOpiHb N-TO CTENeHs, HOro BIaCTUBOCTI.
IlepeTBOpeHHs BHpa3iB 3 KOPEHAMH N-TO
CTETICHSI.

OyHkIis Ta ii rpadik.

IppauionanbHi piBHSAHHA. [ppanioHanbHi
HEPIBHOCTI.

Crenisb 3 panioHaJIbHUM [TOKa3HUKOM,
ioro BrnactuBocTi. [lepeTBopenHs Bupasis,
SIK1 MICTSITh CTEIIIHb 3 PaIliOHATHHIM
MOKa3HUKOM.

Crenenesa ¢QyHKIis, 11 BIACTHBOCTI Ta

rpadik.

apru(METHYHOTO KOPEHS 1-TO CTENEeHs, CTEIEHS 3
palioHaJTbHUM MOKa3HUKOM, BIACTUBOCTI
KOpPEHIB Ta CTENEHA 3 PalliOHATbHUM
MTOKa3HUKOM;

004HCIII0€, OLIHIOE TA NOPiBHIOE 3HAYCHHS
BHpA3iB, K1 MICTATh KOPEHI Ta CTETICH] 3
palioHaTbHUMU MOKa3HUKAMU; 300PakKye€
rpadik CTeeHeBoi PyHKIIIT;

PO3B’s13y€ ippalioHalIbHI PIBHSHHS Ta
HEPIBHOCTI, 30KpeMa 3 apaMeTpaMH,
3aCTOCOBY€ BIACTUBOCTI QYHKIIIH 110
pO3B’sI3yBaHHs IppaIlioHAIBHUX PIBHSIHB 1




O6opoTHi ¢yHKIii. B3aeMHO 00epHeH1 HEPIBHOCTEH.
byHKIiI.

IppanionanbHi piBHSHHS, HEPIBHOCTI 3
napaMeTpamH.

30 | Tema 3. TPUTOHOMETPUYHI
(30) | ®YHKIII
Panianne BumiproBanHs KyTiB. CHHYC,
KOCHHYC, TAHT'€HC, KOTAaHT€HC KyTa.
TpuronomeTpuyHi GyHKII{ YUCTOBOTO
aprymenry. [lepioguunicTs QyHKIIHN.
BrnactuBocti Ta rpadiku TpUrOHOMETPUYHHUX
G yHKITIH. VYyens (yueHurs):

OCHOBHI CITIBBITHOIIIEHHS M1X BHKOHYE€ TIEpeXij Bi paiiaHHOI MipH KyTa 10
TPUTOHOMETPUYHUMHU (YHKIIISIMU OJTHOTO IpaaycHOI 1 HABMAKU; BCTAHOBJIIOE
aprymenry. ®opMyiu 3BEICHHS. BIJIIOBITHICTh MK JIFICHUMU YUCIIaMH 1
TpuronomerpuyHi popmyau: popmynu TOYKaMH Ha OIMHUYHOMY KOJIi;

JoJaBaHHA, (POPMYIH NOABIHHOTO 004M CJI0€ 3HAYCHHS TPUTOHOMETPUYHUX
aprymMeHTy, (popMysiu nepeTBOPeHHS CyMH 1 BHpPA3iB 3a IONMOMOT'0I0 TOTOXXHUX ITEPETBOPEHb;
PI3HULI TPUTOHOMETPUYHUX (PYHKLIN Yy (opMyJ1I0€ 0O3HAUEHHS CUHYCA, KOCUHYCA,
100yTOK, (GOPMYITH IEPETBOPEHHS TOOYTKY TaHreHCca 1 KOTAaHIe€HCa KyTa YHUCIIOBOTO
TPUTOHOMETPUYHHUX PYHKIIH Y CymYy, apryMEHTY; BIACTHUBOCTI TPUTOHOMETPUYHHUX
(dhopMyITH TOHMKEHHSI CTeTICHS, (OPMYITH (dyHKIIIH; BITACTUBOCTI MEPIOUYHUX (PYHKITIH;
HOTPIMHOTO apryMeHTy, GopMynu Oyaye rpadiku nepionnyHux QyHKIIiH;
MIOJIOBUHHOT'O apryMeHTy. BupaxenHs II0CTpY€ BIaCTUBOCTI MEpioguIHUX (DYHKIIIH 32
TPUTOHOMETPUYHMX (PYHKIIIH Yepe3 TAaHT€HC | JOMOMOToI0 rpadikis; mMepeTBOPIOE
IIOJIOBUHHOI'O apI'yMEHTY. TPUTOHOMETPUYHI BUpa3Hu.
28 | Tema 4. TPUTOHOMETPUYHI Yuenb (yueHHIIs):

(36) | PIBHAHHSA I HEPIBHOCTI (dhopMyK€ 03HAYCHHST 00CPHEHHX

OOepHEeH1 TPUTOHOMETPUYHI (PYHKIIIT: TPUTOHOMETPUYHUX (PYHKIIII; 0T PYHTOBYE
O3HAuYCHHSI, BIACTUBOCTI, rpadikm. (bopMyiH KOpeHiB TPUTOHOMETPUYHUX PiBHSIHb

HaitnpocTimii TpUroHOMeTpUYHi PIBHSIHHS. | Sinr = @.cosx = a.fgy = a.cigr = a ;

OcHoBHI criocoOu po3B’sI3yBaHHS PO3B’sI3y€ TPUTOHOMETPUYHI PIBHSIHHS Ta
TPUTOHOMETPUYHUX PiBHSIHb. HEPIBHOCTI, 30KpeMa 3 IapaMeTpaMHu.
TpuronomeTpuyHi HEPIBHOCTI.
TpuroHoMeTpuyHi piBHSIHHS 1 HEPIBHOCTI 3
napamerpamu. PIBHSIHHS 1 HEPIBHOCTI, K1
MICTSITh 00€pPHEHI TPUTOHOMETPUYHI (YHKIII.
36 | Tema 5.TPAHUIISA TA Yuenb (yueHUIIs):
(48) | HEMIEPEPBHICTb ®YHKIIII. (hopMy.TK0€ 03HAYCHHS TPAHMIII TTOCIITOBHOCTI 1

MMOXIJIHA TA ii 3BACTOCYBAHHS
['panuis nocnimoBHOCTI. OCHOBHI
TEOPEMH PO TPAHHULI TOCIIJOBHOCTEH.

['panuns ¢yHKIIT B TOYIII.

OcHOBHI Teopemu Mpo TpaHuLi GyHKIIT B
TOYII.

HenepepBHicTh pyHKIIT B TOUII 1 HA
MIPOMIXKKY.

BractuBocti HemepepBHUX ()YHKIIIH.
Touku po3puBy GyHKIIII.

3agadi, K1 TPUBOASTH 10 MTOHATTS
[MOX1THOI.

[Moxinna ¢yHKii, i reoOMeTpUIHHH i
¢bi3u4HMM 3MicT. PIBHSIHHSA JOTHYHOT 10
rpadika ¢pyskuii. [lpaBuna

rpanui GyHKuii B TOYIll; HEIEPEPBHOCTI
byHKIIIT;

(hopMy.1I0€ OCHOBHI BIAaCTHBOCTI TPAHUIII
(GyHKIII{ Ta BAKOPUCTOBYE 1X JIJIS1 3HAXOKSHHS
TPaHUIb 3aJaHNX (YHKITIH;

NMOSICHIOE TEOMETPUYHUH 1 DI3UYHUH 3MICT
IMOX1THOI;

(opmyJiro€e o3HaUCHHS TOX1THOT QYHKIIIT B
TOYIII, IPaBIJIa TUQEPEHIIIFOBAHHS, TOCTATHI
YMOBH 3pOCTaHHS 1 criajanHs QpyHKII1,
HeoOX1H1 ¥ JOCTaTHI YMOBH €KCTPEMYMY

G yHKIIT;

3HAXOAMTb KYTOBUI KOEQIIIEHT JOTHYHOI 710
rpadika QyHKIII B 1aHii TOYII;

3HAXOAUTH TOXITHI QYHKIIIH;




nu(epeHIiIoBaHHS: TOX11Ha CYMH, TOOYTKY 1
yacTku ¢yHKUid. CxnageHa QyHKIis.
[MoxigHa cximaneHoi GyHKIi.

[ToximHi cTeneHeBoi Ta
TPUTOHOMETPUUHUX (PYHKIIIH.

Osnaka cranocTi ¢pyskii. loctaTHi yMOBH
3poctaHHs i cnanaHas Gyskmii. Exkctpemymn
¢dyukii. HaiiGinbie 1 HaliMeHIle 3HaYeHHS
(GYHKIIIT Ha TPOMIXKKY.

3acTocyBaHHS MOXITHOT ISt
PO3B’sI3yBaHHS PIBHSIHb Ta JOBEICHHSA
HEpIBHOCTEH.

Hpyra noxigxa. [ToHATTS onmykiocTi
¢ynkuii. Touku neperuny.

3HaXOIXKEHHS MPOMIXKKIB OITYKJIOCT1
¢byHKLIT Ta TOUOK 11 Meperuny.

3acTocyBaHHS MEPILOT Ta APYTroil MOXiTHUX
JI0 AOCHIKeHHS (PYHKIIH 1 moOy10BH X
rpadikiB. AcumntoTu rpadika QyHKITIT.

3acTocyBaHHS MOXIAHOT 10 pO3B’A3yBaHH
3ajJja4, 30KpemMa MPHUKIATHOIO 3MICTY.

3aCTOCOBY€ MOXIAHY JIJIS1 3HAXOKCHHSI
MIPOMIXKKIB MOHOTOHHOCTI 1 EKCTPEMYMiB

G yHKIIT;

3HAXOAUTH HAOUIbIIE 1 HAlIMEHIIIE 3HAYECHHS
GbyHKIIT; JocaiaKy€e QyHKIIT 32 JOTTOMOT 010
NOX1AHOT Ta Oyaye rpadiku QyHKIIH;
PO3B’sI3y€ MPUKIIAIHI 33124l HA 3HAXOHKESHHS
HAWOLIBIINX 1 HAWMEHIINX 3HAYEHb PealbHUX
BEJIMYWH;

3aCTOCOBY€ PE3yNbTaTU AOCTIKEHHS QYHKIIIT
3a JIOTIOMOTOI0 TTOXITHOT 10 PO3B’SI3yBaHHS
PIBHSIHB 1 HEPIBHOCTEH Ta TOBEICHHSA
HEPIBHOCTEH;

ONMCYE TIOHATTS OMYKJIOCTI Ta TOUKH [EPETUHY
(GyYHKIIT; 32€TOCOBYE JAPYry MOXITHY 0
3HAXOJKEHHS MPOMIXKIB OITYKJIOCTI (pyHKILIT Ta
TOYOK 11 IEPETUHY;

AOCTiIKY € QYHKIIIT 32 TOMOMOTOFO MEPINoi Ta
JPYroi MOXiTHUX 1 BAKOPHUCTOBYE OJIepKaH1
pe3yibTaT st o0ynoBY rpadikiB GyHKIIH.
3aCTOCOBY€E TOX1/IHY J0 PO3B’sI3yBaHHs 3a/]ady,
30KpeMa MPUKJIIAJHOTO 3MICTY.

11
(12)

IloBTOpEHHS, y3arajJbHEeHHA Ta
cucTeMaTu3ailiss HaB4YaJbLHOI0 MaTepialy,
PO3B'sI3yBaHHS 32/1a4, pe3epBHUI yac




Anrebpa 1 moyatku aHam3zy 11 kmac
(175 200, 5 200 na musicoens, 210 200, 6 200 na musicoens)

K-
CTh 3MicT HAaBYAIBHOI0 MaTepiay . .
HaBuanbHi 10csiIrHeHHS YYHIB

roau

H

36 | Tema 6. IOKA3BHUKOBA TA Y4eHb (yueHUIIs):
(36) JIOTAPUOMIYHA ®YHKIIII (hopMy.TK0€ 03HAYCHHS TOKa3HUKOBOT 1

Cremnisp i3 JIHCHUM MOKa3HUKOM. norapudmivHoi PpyHKIIH Ta X BIACTHBOCTI;

[Toxaznukosa (ynkis. Jlorapudmu Ta ix (dopmy.iroe o3HaueHHs Jorapudpma ta

BiacTuBocTi. Jlorapudmiuna GpyHkIis. BJIACTUBOCTI JIOrapU(MiB;

[Toka3HuKOBI Ta JorapuMiuH1 pIBHSIHHS 1 Oyaye rpadiky MOKa3HUKOBHX 1 JJorapuMiyHUX

HEPIBHOCTI Ta IX CUCTEMH, 30KpeMa 3 GbyHKLIH;

rapaMeTpaMu. NepeTBOPIOE BUPA3H, K1 MICTATH JJorapudmu;

IToxinHi HOKa3HUKOBOI Ta JIOTapU(PMIYHOI | 3HAXOAMTh MOX1IHI TOKa3HUKOBHX,

GyHKIIH. jgorapuMivyHUX, CTeNeHEBUX (DYHKIIIHN 1
3aCTOCOBYE 1X JIO JOCTiIKEHHS [IUX KIIaciB
byHKIIIH;

PO3B’s13y€ MOKAa3HUKOBI Ta JOrapudmiuHi
PIBHSIHHS 1 HEPIBHOCTI Ta X CUCTEMH, 30KpeMa 3
napaMeTpaMu
3aCTOCOBY€ TTOKA3HUKOBY Ta JIOTapu(PpMiuHy
¢byHKLIT 70 po3B’I3yBaHHS NPUKIIAIHUX
3ajaydax.

18 | Tema 7. EJEMEHTHU VYuenb (yueHUIIs):

(18) KOMBIHATOPHUKMU, TEOPII 00YHCIIOE BiTHOCHY YaCTOTY ITOJIT;
UMOBIPHOCTEU 1 004mcJI0€ HMOBIPHICTD MO11, KOPUCTYIOUUCH ii
MATEMATHUYHOI O3HAYEHHSAM 1 KOMOIHATOPHUMHU CXEMaMH;
CTATUCTUKU MOSICHIOE 3MICT CEpe/IHIX MOKa3HUKIB Ta

Bumnagxosa nomisa. BimHocHa yacToTa XapaKTEPUCTUK BHOIPKH;

nopii. 3HAXOAUTDb YHCIIOBI XapaKTEPUCTUKU BUOIPKH
WmoBipHICTb MOAI]. JAHUX.
Enementu kom6iHatopuku. KomGinaTopHi

npaBmiia CyMu Ta 1oOyTKy. [lepecTtaHoBKH,

pO3MilIeHHs, KOMOiHAIIii.
Bu6ipkoBi XapakTepUCTUKH: po3Max

BUOIpKH, MOJIa, ME/liaHa, CePETHE 3HAYCHHS.

I'padiune noganus iHPopMariii npo BUOIPKY.

26 - VYdeHs (ya4eHUIIs):

Tema 8. IHTETPAJI TA IOTO (ya ) N

(26) 3ACTOCYBAHHSI (hopMmy.110€ 0O3HAYECHHS IEPBICHOI 1
i . HEBH3HAUEHOT0 1HTErpaja Ta iX OCHOBHI

IlepBicHa Ta 1i BnacTuBOCTI. Tabmus .
. BJIACTUBOCTI;
NIEPBICHUX. -
. . OIMCY€ NOHATTS BU3HAYEHOT'O 1HTErpaa;
HeBusnauenwuii interpain ta foro .
. (opMy.T10€ BIACTUBOCTI BU3HAUYECHOT'O
BJIACTHUBOCTI. .
- . . . 1HTerpana;
Busnauennit interpan, iforo ¢izn4Huii Ta o ..
. . 3HAXOAMThb TIEPBICHI Ta BU3HAYCHUI 1HTETpaJ 32

reomeTpuaHuii 3mict. ®opmyna Herorona — .

o JIOTIOMOT'0}0 MPaBUJI 3HAXO/IKEHHS IEPBICHUX Ta

JleitOHina. OOuYMCIEHHS MO IUTOCKUX

. , e MIEPETBOPEHD;

¢iryp. O6uncieHHs 00’ €MiB TiJI. . ,
3aCTOCOBY€E 1HTErpaJl 10 PO3B’sI3yBaHH:
MPUKIIQTHAX 3a/1a4.

30 | Tema 9. PIBHSAHHSI, HEPIBHOCTI TA VYdeHsb (y4eHUIIs):
(30) | IX CUCTEMM. Y3ATAJIBHEHHSI TA PO3pi3Hsi€ BUIM PIBHSIHD Ta iX CUCTEM,

CUCTEMATHU3ALLSA
MeToau po3B’si3yBaHHS PIBHSHB 3 OJTHIEIO

HEpIBHOCTEH Ta TX CUCTEM, METOIN
pO3B’sI3yBaHHS PIBHIHB 1 HEPIBHOCTEH Ta iX




3MIHHOIO (P1IBHOCHJIbHI IEPETBOPEHHS, 3aMiHa
3MIHHO{, 3aCTOCYBaHHS BJIACTUBOCTEH
¢GyHKIIIH TOIO).

Metoau po3B’si3yBaHHS HEpIBHOCTEH 3
OJIHI€I0 3MIHHOIO (PIBHOCHIIBHI
MEPETBOPEHHSI, METOJI iIHTEpBaJliB, 3aMiHa
3MIiHHO{, 3aCTOCYBaHHS BIACTHBOCTEH
b yHKIII# TOIO).

Cuctemu piBHSHB Ta METOIH 1X
PO3B’sA3yBaHHs (PIBHOCHIIbHI IEPETBOPEHHS
Ta BUKOPUCTAHHSAPIBHAHb-HACIIIKIB, 3aMiHa
3MIHHO{, 3aCTOCYBaHHS BIACTUBOCTEH
G yHKIIIH TOIO).

CHCTEM;
00I'PYHTOBY€ PiBHOCHIIbHICTh BUKOHAHUX
MIEPETBOPEHD;

3aCTOCOBY€ 3arajibHi METOJU Ta MPUIOMH J10
PO3B’sI3yBaHHS PIBHSIHb, HEPIBHOCTEHN Ta iX
CHCTEM;

PO3B’sI3y€ PiBHSIHHS, HEPIBHOCTI, CHCTCMH
PiBHSIHB Ta HEPIBHOCTEH 3 MapaMeTpamu;

3a OmMcaMH pealbHUX CUTYallilf;

PO3B’sA3Yy€ 3a7a4i, MOJICISIMH SKUX € BiOMI
PIBHSAHHA 200 CUCTEMH PIBHSHb.

65
(100)

IloBTOpEHHS, y3arajibHEeHHA Ta
CHCTEMATH3alisl HaBYAJbHOI0 MaTepiaiy,
PO3B'AI3yBaHHS 3a/1a4, pe3epBHUI yac




I'eometpis. 10 kmac
(140 200, 4 200 na musicoens, 105 200, 3 200 na musricoens)

K-
CTh . . . .
romu 3MicT HABYAJIBHOTO MaTepiany HaBuaubHi 10cSIrHeHHS YUYHIB
H
18 | Tema 1. CHCTEMATHU3ALIA TA
(18) Y3ATAJIBHEHHS ®AKTIB 1 VYdeHs (y4eHUIIst):
METO/IB IVIAHIMETPII PO3pi3HsA€ 03HAUyBaHI 1 HEO3HAYYBaHi MOHATTS,
Axkciomu 1aHiMeTpii. Cuctema OnopHUX | aKClOMH 1 TEOpPEMU IUTaHIMETPIi;
¢axTiB Kypcy minaHimerpii. ['eomerpuuHi i BHKOPHCTOBY€ BUBUEHI B OCHOBHIH IIKOJII
aQHAIITUYHI METOJU PO3B’I3yBaHHS (dhopMyIH 1 BIIACTUBOCTI AJIsl PO3B’A3yBaHHS
IUIaHIMETPUY- HUX 3a/1a4. IUIAaHIMETPUYHHUX 3a]1a4.
12 Tema 2. BCTYII 1O CTEPEOMETPII VYyens (yueHuns):
(12) OCHOBHI TTOHSATTS CTEPEOMETPii. AKCIOMH | PO3Pi3HsI€ 03HAUyBaHI 1 HEO3HAYYBaHI1 TOHATTS,
CTepeoMeTpii Ta HacHiaKu 3 HUX. [IpOCTOpOBI | akCiOMH 1 TEOpEeMH CTEPEOMETpii;
reomeTpuuHi Girypu. [TogaTkoBi ysiBIeHHS HA3MBAa€ OCHOBHI MOHATTS CTEPEOMETPIT;
PO MHOTOTPAHHUKH. HABOIMUTH MPHUKJIAJHN TIPOCTOPOBUX
Haiinpocrimmi 3aga4i Ha moOy0BY TeOMETPUYHUX QITYp;
nepepi3iB MHOTOrpaHHUKIB. [IOHATTS po | popMYJTI0€ aKCIOMU CTEPEOMETPIi Ta HACIIIKH 3
aKCIOMaTUYHUI METO. HUX;
MOSICHKOE 3aCTOCYBAaHHS aKCiOM CTEpeoMeTpii 10
PO3B’A3yBaHHs F€OMETPUYHUX 1 TPAKTUIHUX
3a7a4; po3B’sI3ye€ 3a/1a4i Ha TOOYIOBY Nlepepi3iB.
26 | Tema 3. HAPAJIEJIBHICTDb NPSIMUX 1 | Yuens (yueHuns):
(21) MJIOLHUH Y MPOCTOPI (hopMyTI0€ O3HAUCHHS MTApATICTBHUX i
B3aemHe po3MilIeHHS JBOX NPSIMUX Y MHUMOODKHUX MPSAMUX, NapaJIeIbHUX IPSIMOI 1
HpOCTOpI: MPsAMI, 1[0 NEPETUHAIOTHC, IUTOIIMHY, NTapajeNbHUX IUIOLINH; 03HAKU
napaineinbHi, MUMOODKHI npsimi. O3Haka napaye’abHOCTI IPSIMUX 1 IJIOIIKH; BIACTUBOCTI
MHUMOODKHUX MPSIMHUX. napajeabHUX NPsSMUX 1 TUIOLIHH;
B3aemHe po3MmilieHHs NPsAMOi Ta IUIOIIMHU | KJacH(]iKye B3aeMHE pO3MILICHHS MPSMUX,
y MPOCTOPI: MpsiMa 1 IJIONIKHA, 110 MPSIMUX 1 TUTOIIHH, TUIOIIMH Y TPOCTOPI;
NEPETUHAIOTHCA, TapajiesibHI MpsaMa 1 3HAXOAUTH i 300paKye napaenbHi npsaMmi Ta
wiomuHa. O3HaKa napaneabHOCTI MPSAMOI Ta | IJIOUIMHU Ha PUCYHKaX 1 MOJEISX;
TJTOIIMHHY. 0yaye 300pakeHHs TPOCTOPOBUX (PIryp Ha
B3aemHe po3MmilieHHs JBOX IUIOLIUH Y TUTOIIMHI;
IPOCTOPI: MJIOIINHY, 1110 TEPETUHAIOTHCS, PO3B’A3Yy€ 3a7a4l HA 3aCTOCYBaHHS
napaiesnbHi miomuHu. O3Haka BJIACTUBOCTEH Ta O3HAK MapasesIbHOCTI
napaeiabHOCT] IUIOMMH. [cHyBaHHS MPSIMUX 1 TUIOIINH;
TUTONIMHHU, TTApaJebHOI JaH1H MIOIIUHI. 3aCTOCOBY€ METOJI CIIiJIiB 1 MPOEKIIiii 10
BrnactuBocTi mapanenbHHUX TJIOMIKH. moOyI0BU TIEPEPi3iB Ta PO3B’A3yBaHHS 3a/1a4.
IlapasiesnbHe IPOEKTYBaHHs, KOO
BJIACTUBOCTI. 300pa’keHHS TUIOCKHX 1
MPOCTOPOBUX (HIryp y CTEPEOMETPIi.
3amadi Ha MOOYAOBY MepepiziB
MHOTOTPaHHUKIB. MEeTOIU CITiIB 1 IPOeKITii
moOyI0BHU TIEpepi3iB.
34 | Tema 4. HIEPIIEHAUKYJISAIPHICTb Yuenb (yueHUIIs):
(24) NPAMUX I IVIOUIUH Y (opmy.TI0€ 0O3HAUCHHS TIEPIICHINK YIS PHIX
MMPOCTOPI MPSIMUX Y IPOCTOPI, IPSIMOi, IEPIEHIUKYIIPHOL

[leprieHIUKYJISPHICTH TPSIMHX Y TIPOCTOPI.

[leprieHIUKYIAPHICTH IPSMOT Ta
wionwaA. O3HaKa MePIeHIUKYIIPHOCTI
psIMOI1 Ta MIIONIUHM.

710 TUIONTVHHM, TIEPIICHIUKYIIIPHUX TUTOIIUH;
BJIACTUBOCTI Ta O3HAKHU MEPIICHIUKYISIPHUX
MPSIMUX 1 TUTOIIIHH;

00IPYHTOBY€ B3a€MO3B’ 130K NapaJIeIbHOCTI 1




[lepnienqukysnsp 1 noxuina. Teopema mmpo
TPU NEPIEHAUKYIISAPH.

[MepnennukynsapHicTh mromuH. O3HaKa
HEepPHEHIUKYISIPHOCTI IUIOIMIKH. 3B'I30K MIX
napajeNbHICTIO Ta MEePICHINKYISIPHICTIO
MPSIMUX 1 TUIOIIHH.

Kyrtu y nmpoctopi: Mix NpsIMAMH, MiK
MPSIMOIO 1 MJIOUTMHO0, MIXK TUTOIIMHAMH.

Bincrani y mpocTtopi: BiJf TOUYKH 10
IpsSMOT, BiJl TOUYKH JI0 TUIOIIMHH, BiJ] PSMOi
JI0 TIapaJieIbHOI TH TUIOIIMHY, M1
napajeJbHUMHU TUTOIUHAMU, MIXK
MUMOOI)KHUMH MPSIMUMHU.

OproronanbHe npoexkTyBaHHs. [Tnoma
OpPTOTOHAJILHOT MPOEKI[ii MHOTOKYTHHUKA.

[TpakTu4He 3aCTOCYBaHHS BIACTUBOCTEH
napaneabHOCTI Ta MEePHEeHIUKYISIPHOCTI
MPSIMUX 1 TUIOIIHH.

MEPIEeHIUKYJIIPHOCTI MPSIMUX 1 IUIOUIUH Y
MIPOCTOPI;

BHKOPHCTOBY€ BUBUYCHI BIACTUBOCTI Ta 03HAKU
JUTSL pO3B’I3yBaHHs 3a7a4; 00YUCIIIOE BiJICTaHI Ta

KYTH Y IPOCTOPI.

30 VYyens (yueHuns):
(18) | Tema 5. KOOPIUHATH, KOPHUCTYETHCSI aHAJIOTIEI0 MK BEKTOPaMH Ha

TFEOMETPUYHI NIEPETBOPEHHS TA | miomuHi Ta y mpocTopi;

BEKTOPHU Y ITPOCTOPI Oyaye y IpoCTOpOBiH NPSIMOKYTHIH cucTteMi
[IpsiMmoKyTHa crcTeMa KOOpIUHAT Y KOOpJMHAT TOYKH 1 BEKTOPH 3a iX

npoctopi. BiacTtane Mixk Toukamu. KOOPJIMHATAMH;

Koopnunatu cepeaunnu Biapizka. [ogin 3anMcye popMyH BiICTaHl MK TOUKaMH,

BiJIpi3Ka y JaHOMY B1IHOIIEHHI. KOOPJMHAT CEPEIMHU BiJIpi3Ka,
Bekropu y npocropi. PiBHICTE BEKTOPIB. CKaJIIPHOTO T00YTKY;

Konineapnicts BekTopiB. KommutanapHicTh BHUKOHYE€ /i1 Ha/l BEKTOPAMH: 3HAXOAUTH CYMY 1

BekTopiB. Omneparii HaJ BEKTOpaMH Ta ixX PI3HUIIIO BEKTOPIB, JOOYTOK BEKTOpa Ha YHCJIO,

BJIACTUBOCTI: IOJAaBaHHA 1 BiIHIMaHHS CKAJIAPHUN TOOYTOK BEKTOPiB, 00UMCIIOE KYT

BEKTOPiB, MHOJKEHHSI BEKTOpa Ha YHCIIO, M BEKTOpaMH;

CKJIIpHUNA 10OYyTOK BeKTOpiB. KyT Mk po3mi3Hae piBHAHHS IUIOMKHH 1 cepu;

BEKTOpaMH. 3aCTOCOBY€ KOOPIUHATH, BEKTOPH IJIS
PiBHsiHHS mionmHYA, chep. PO3B’s3yBaHHs T€OMETPUYHUX 3a]1aY;
[lepeTBOpeHHSs y IPOCTOPI Ta iX HABOJAUTH MPUKJIAIH IEPETBOPEHB y IPOCTOPI

BJIACTUBOCTI. Ta ONMHCYE 1X BIACTHUBOCTI.

20 IMoBTOpEHHS, y3aralbHeHHs Ta .
(12) cucTeMaTu3allis HaB4YaJbLHOI0 MaTepialy,

PO3B'AI3yBaHHS 3a/1a4, Pe3epBHUI yac




I'eometpis. 11 kmac
(140 200, 4 200 na musicoens, 105 200, 3 200 na musricoens)

K-

CTh . . . .

romu 3MicT HAaBYAJIBHOTO MaTepianty HaBuanbHi 10csiIrHeHHS YYHIB

H
27 | Tema 6. MHOI'OI'PAHHUKHU Y4eHb (yueHUIIs):

(24) JBorpanHsi kytu. JIiHIHHUN KyT PO3Mi3HAa€ OCHOBHI BUJY MHOTOI'PAHHHUKIB Ta iX
JIBOTPAHHOTO KyTa. MHOTOTpaHH1 KyTH. esieMeHTH; (popMYyJIK0€ O3HAUCHHS JBOTPAHHOTO
MHuororpaHHuk Ta ioro enemeHTH. [Ipusma. | Kyra, JIHIHHOTO KyTa JBOTPaHHOIO KyTa,
[Ipsima 1 mpaBunbHa npusmiu. [lapanenenines. | MHOrOrpaHHOTO KyTa, MHOI'OT'DaHHHUKIB,
[Tipamina. 3pizana nipamizga. [IpaBunsHa 3a3HAYECHUX Y 3MICTI IPOrPaMU;
nipamiga. Ilepepizu MHOororpanHukis. Ilnomi | 00rpyHTOBY€E BIacCTUBOCTI MHOTOI'PAaHHHMKIB,
014HO1 Ta MOBHOI MOBEPXOHb MPU3MH, dhopMynu a1 00YUCIIEeHH 1oLy O19HOT Ta
nipaMiay, 3pizaHoi mipaMiau. MIOBHOT MOBEPXOHB MPU3MHU, MipaMiJii, 3pi3aHol

BigHOmmeHHs 110111 MOBEPXOHb MOAI0HUX mipamiiu;
MHOrorpaHHuKiB. [IpaBuibHi Oyaye 300pakeHHs] MHOTOTPaHHUKIB Ta 1X
MHOTI'OI'PaHHHKH. €JIEMEHTIB, KOPUCTYIOUHUCh BIACTUBOCTAMU
napajeabHOro IPOCKTYBaHHS;
004YM CJII0€ OCHOBHI €JIEMEHTH MHOTOTPAaHHUKIB;
Oyaye nepepizu MHOTOTPaHHHKIB TUIONIHHAMH,
BHKOPHUCTOBY€E BUBYCHI ()OPMYIIH 1 BIACTUBOCTI
JUIsl pO3B’sI3yBaHHsI 3aau.
25 | Tema 7. TIJIA OBEPTAHHS Vyens (yueHurs):
(21) Tina i moBepxHi 0OepTaHHS. po3mi3Ha€ BUIU TiT 0OEPTaHHS Ta IX €JIEMEHTH;
[Muninap, KOHyC, 3pi3aHUM KOHYC, iX Oyaye 300pa)xxeHHsI TL1 00OEpTaHHs, X €JIEMEHTIB,
enemenTu. [lepepisu mumiHapa i KOHyca: nepepisis;
OCBOBI ITEpPePi3M MUJIIHAPA 1 KOHYCa; TIepepi3u | 00YMCIII0E OCHOBHI €IEMEHTH TiJ1 O0OCpTaHHS;
WITIHJIpA 1 KOHYyCcA MJIOUMHAMH, OOIPYHTOBY€ BIIACTUBOCTI TUJ1 OOEpPTaHHS,
napajeIbHUMH OCHOBI; IIEpepi3H IITIHIpa 3aCTOCOBYE X 710 pO3B’SI3yBaHHs 3a/1a4;
IUIOIMHAMH, TIapasieIbHUMU HOTo oci; PO3Mi3HAa€ MHOTOI'PAaHHMKH 1 TL1a OOEpTaHHA y
nepepi3u KOHyca MIONIMHAMHU, SIK1 POXOATh | X KOMOIHAIIAX;
Yyepe3 WOTo BEPIIUHY). PO3B’sA3Yy€ 3a7a4i HA KOMOIHAIIII0 POCTOPOBUX
Kymns 1 chepa. Tlepepi3 Ky MI0MUHOIO. Gbiryp.
YacTuHM Kyl (CErMEHT, CEKTOP, TO5C).
[Tnomuua , gotuyHa 10 cepu.
KomOiHarii reoMeTpuyHUX Ti.
30 | Tema 8. OB’EMMU TA IIJIOLII Yuenp (yueHUIIs):
(27) IMOBEPXOHb (opMyJTI0€ OCHOBHI BJIACTHBOCTI 00’ €MIB;
IF'EOMETPUYHUX TLJI 3anMcye GopMynu st 00uuciIeHHs 00’ eMiB
[Tonsarts mpo 00’em Tina. OCHOBHI napasesiemninena, Ipu3MH, mipamiiy, 3pi3aHoi
BJIACTUBOCTI 00’ €MIB. nipaMiau, HWIHIPA, KOHYCA, 3pi3aHOr0 KOHYCa;
006’ emu pu3MU, apaeneninena, mpamMian, | mwiom 619HOI Ta MOBHOT MOBEPXOHB IIMITIH/APA,
3pi3aHoi mipaMin. KOHYCa, 3pi3aHOr0 KOHYCa, IUIOIi chepu;
O06’emu TiT 0OEpTAaHHA: IUJIIHIPA, KOHYCa, | PO3B’sI3y€ 3a1a4i Ha OOYMCIICHHS 00’ €MIB 1
3pi3aHOro KOHyca, KyJi Ta iX 4aCTHH. TUTOI TOBEPXOHb T€OMETPUYHUX TiJI.
Biguomenus 00’ eMiB moniOHux Tiji. IToHATTS
npo oty moBepxHi. [Inomti 6iynoi Ta
HOBHOI MOBEPXOHb LIWIIHJPA, KOHYCA,
3pizanoro koHyca. [lnoma cdepmu.
IloBTOpEHHS, y3arajJbHEHHs Ta
58 cUCTeMAaTH3alis HABYAJbLHOIO
(33) | maTepiany, po3B'sa3yBaHHsI 32124,

pe3epBHMIA yac




3micT HaBYanbHOTO MaTepiany Ha 2016/2017 nHaBuanbHUH piK
Anre6pa i mouaTku anamizy 11 kiac
(175 200, 5 200 na muscoens, 210 200, 6 200 na musicoens)

K-
CTh 3MicT HABYAJIBLHOIO MaTepiaxy . .
HaBuanbHi 10csirHeHHS YUYHIB
roJau
H
36 | Tema 5. TPAHUILISA TA YdeHb (yueHUIs):

(48) | HENEPEPBHICTH ®YHKIIII. (opmyTI0€ 03HAUCHHS TPAHUII TTOCTITOBHOCTI 1
HOXIJAHA TA ii rpaHuul (GyHKIIT B TOYIl; HEMEPEPBHOCTI
3ACTOCYBAHHA GbyHKILIT;

I'panung nocaigoBHOCTi. OCHOBHI TeOpeMH | (POPMYJIKOE OCHOBHI BIIACTUBOCTI IPaHMIII
PO TPAHULI MOCIHIJOBHOCTEH. ¢GyHKLIT Ta BHKOPHCTOBYE iX JUIsl 3HAXOPKEHHS

['panums ¢yHKIT B TOYII. TpaHUIl 3aJaHUX (YHKITIH;

OcHOBHI TeopeMu Mpo rpaHuLi GyHKIIT B MOSICHIOE TEOMETPUYHUHN 1 PI3UYHHUI 3MICT
TOYII. MOX1THOT;

HenepepBHicTh pyHKIIT B TOUL 1 HA (opmy.110€ 03HAUCHHS NOX1AHOT PYHKIIIT B
MIPOMIXKY. TOMIIl, MpaBuUiia AUGEpPEHITIIOBaHHS, JOCTATHI

BrnactuBocti HenepepBHUX (YHKIIIH. YMOBH 3pOCTaHHS 1 criafjaHHs QyHKIIT,

Touku po3puBy GyHKIIII. HEOOX1JIHI i TOCTaTHI YMOBU €KCTPEMYMY
3anaui, sIKi IPUBOJSATH 10 TIOHSATTS G yHKIIT;
IMOX1THOI. 3HAXOAUTH KYyTOBUH KOSDIIIEHT TOTUIHOT J10

INoxinna ¢yHkuii, ii reoOMeTpUYHMA 1 rpadika ¢pyHKUii B JaHIN TOYIII;

Gbi3u4yHM 3MicT. PIBHSHHSA JOTUYHOT 10 3HAXOAUTD TOXIJIHI (PYHKIIIH;

rpadika ¢pynkuii. [IpaBuna 3aCTOCOBY€ TOX1THY JJIsl 3HAXO/KEHHS
nrdepeHIiroBaH s MOXigHa CyMH, TOOYTKY 1 | TPOMIKKIB MOHOTOHHOCTI 1 €KCTPEMYMIB
yacTku ¢pyHkuii. CxnageHa QyHKIis. GbyHKLIi;

[Toxinna cknameHoi GyHKIii. 3HAXOAUTh HaOUIbIIE 1 HAlIMEHIIIE 3HAYCHHSI

[ToxinHi cTeneHeBoi Ta TPUrOHOMETPUYHUX | (QYHKIIT; AOCTIAKY€ QYHKIIT 32 JOTOMOTOIO
GyHKITIH. noxijaHoi Ta 6yaye rpadiku GyHKIIIH,

Osnaka cranocTti ¢pyskmii. JloctaTHi yMOBH | po3B’AI3y€ MPHUKIIAIHI 33124l HA 3HAXOKEHHS
3pocTaHHs 1 ciaganus GyHkiii. Ekctpemymu | HalWO1IbIIMX 1 HAWMEHIIIUX 3HAYEHb PEATTbHUX
¢dynkuii. Haii6inbiie i HaiiMeHIIe 3HaYeHHS BEJIMYMH;
GyHKIIIT Ha TPOMIXKKY. 3aCTOCOBY€ PE3yJIbTAaTH JOCIIKEHHS (PYHKITIT

3acTocyBaHHS MOX1THOT IS 3a JIOTIOMOTOI0 MTOX1HOT 10 PO3B’A3yBaHHS
PO3B’sI3yBaHHS PiBHSIHB Ta JOBEJICHHS PIBHSIHB 1 HEPIBHOCTEH Ta TIOBEICHHSA
HEPIBHOCTEH. HEPIBHOCTEH;

Hpyra noxigHa. [ToHATTS omyKI0CTI OINUCY€E TOHATTS OMYKJIOCTI Ta TOUKH MEPETUHY
¢ynkuii. Toukn neperuny. (G yHKIIIT; 32€TOCOBYE APYry MOXiAHY 10

3HaAXOKEHHS MMPOMIKKIB OIYKJIOCTI 3HAXO/[KEHHS MTPOMIXKKIB OIYKJIOCTI (DYHKIIIT Ta
¢byHKIIT Ta TOUOK 11 MeperuHy. TOYOK 1i IEPETUHY;

3acTocyBaHHS NEPUIOT Ta APYroi MOXIAHUX | AOCTIIKY€E QYHKIIIT 32 TOMOMOT00 NEPIIOT Ta
JI0 TOCIIKeHHS QyHKIIHM 1 MOOYI0BH X JPYroi NOX1JHUX 1 BUKOPHCTOBYE OJIeprKaH1
rpagikiB. ACUMITOTH rpadika QyHKII. pe3yabTaTu 1y mo0ynoBy rpadikiB GyHKIIHN.

3acTocyBaHHsI MOX1JIHOT 10 PO3B’SI3yBaHHS | 3aCTOCOBYE MOX1AHY 0 PO3B’A3yBaHHS 3a/1ad,
3aJa4, 30KpeMa MPHUKIATHOTO 3MICTY. 30KpeMa MPUKIIAJIHOrO 3MICTY.

36 | Tema 6. IOKA3BHUKOBA TA Y4enp (yueHUIIs):
(36) JJOTAPU®OMIYHA ®YHKIIII (hopMmy.T10€ 0O3HAYCHHS TOKA3HUKOBOT 1

CreniHb 13 JIHCHUM MTOKa3HHUKOM.
[ToxaznukoBa (ynkis. Jlorapudmu Ta ix
BiactuBocTi. Jlorapudmiuna GpyHKIis.
[Toxa3HukoBI Ta JOorapudMivHi piBHSIHHS 1
HEPIBHOCTI Ta 1X CHCTEMH, 30KpeMa 3
napamMeTpamH.

norapudmiuHoi GpyHKIIH Ta X BIACTHBOCTI;
(dopmyr0€ 03HaUCHHS JToraprdma Ta
BJIACTUBOCTI JIOTapu(MiB;

Oyaye rpadiku MOKa3HUKOBUX 1 JIOTapu(PpMITHIX
byHKIIH;

NnepeTBOPIOE BUPA3H, IKI MICTATH JIOTapuhMu;




[Tox17H1 MOKa3HUKOBOI Ta JorapupmiuHo1
GbyHKITIH.

3HAXOAMUTH IMOXITHI MOKAa3HUKOBHX,
aorapuMidHUX, cTeNeHeBUX (DYHKITIH 1
3aCTOCOBYE X JI0 JOCTIKCHHS IIUX KJIaciB
GbyHKIIH;

PO3B’A3Y€ MOKA3HUKOBI Ta JorapumivHi
PIBHSHHS 1 HEPIBHOCTI Ta 1X CUCTEMH, 30KpeMa 3
napaMeTpaMu

32CTOCOBY€ MIOKAa3HUKOBY Ta JIorapu(pMiyHy
¢byHKLIT 70 po3B’I3yBaHHS MPUKIIATHUX
3aayvax.

18 | Tema 7. EJXEMEHTU VYuenp (yueHUIIs):

(18) KOMBIHATOPHUKMU, TEOPII 00YHCJIIOE BiTHOCHY YaCTOTY ITOJIT;
UMOBIPHOCTEMU 1 004mc/I0€ HMOBIPHICTD MOJ1T, KOPUCTYIOUHUCH 11
MATEMATHYHOI O3HAYEHHSAM 1 KOMOIHATOPHUMHU CXEMaMH;
CTATUCTUKH MOSICHIOE 3MICT CEpe/IHIX MOKa3HUKIB Ta

Bunankosa nonis. BignocHa yactora XapaKTepUCTHK BUOIPKH;
nofii. 3HAXOMTh YHCIIOBI XapaKTEPUCTUKU BUOIPKU
HNmoBipHICTH MOIi. TAaHUX.
Enementu kombinatopuku. KomGinaTopHi
npaBuiia cyMu Ta 100yTKy. [lepectanoBkH,
pO3MilIeHHS, KOMOiHAIIii.
BubipkoBi XapaKTepUCTUKH: pO3Max
BUOIPKH, MOJIa, MeJliaHa, CePETHE 3HAYCHHS.
I'padiune noganus iHGopMalii mpo BUOIPKY.
26 . VYyensb (yueHUIs):
(26) Tewa 8. IHTETPAJI TA HOT'O dopm E]y:;e 03Ha)quH$[ HEePBICHOT 1
3ACTOCYBAHHSI pMy : pBI® .
: . HEBH3HAUEHOTO 1HTErpaja Ta iX OCHOBHI
IlepBicHa Ta 1i BnacTuBoCTi. Tabmuis .
. BJIACTHUBOCTI;
MePBICHUX. .
. . . OMUCY€E TOHATTS BUBHAYCHOT'O 1HTErpana;
HeBusHauenwmii interpain ta foro .
. (opMy.JT10€ BIACTUBOCTI BU3HAUYECHOTO
BJIACTHUBOCTI. .
.. . . . iHTeTpana;
Busnauenuit interpan, iforo ¢pizndynHuii Ta o ..
. . 3HAXOAMThb TICPBICHI Ta BU3HAYCHUI 1HTETpaJ 32
reoMeTpuaHui 3micT. Popmyna HeroToHa — .
o JOTIOMOTO0 TIPAaBUJI 3HAXOKEHHS TIEPBICHUX Ta
Jleitbnima. OOUMCICHHS TUIONI TUIOCKUX
. . MIEPETBOPEHbD;
¢iryp. O6uncieHHs 00’ €MiB TiJI. . ,
3aCTOCOBY€E 1HTEIrpasl J0 PO3B’sI3yBaHHS
MPUKIIQTHAX 3a/1a4.
30 | Tema 9. PIBHSAHHSI, HEPIBHOCTI TA VYdeHsb (yaeHUIIs):
(30) | IXCUCTEMM. Y3ATAJIBHEHHSI TA PO3pi3Hsi€ BUIU PIBHIHD Ta X CUCTEM,
CUCTEMATU3ALIA HEepiBHOCTEH Ta IX CUCTEM, METOIU
Metoau po3B’si3yBaHHS PIBHSHB 3 OJIHIEIO | pO3B’sI3yBaHHs PIBHAHB 1 HEPIBHOCTEH Ta 1X
3MIHHOIO (PIBHOCHUJIbHI IEPETBOPEHHS, 3aMiHa | CUCTEM;
3MIHHO1, 3aCTOCYBaHHS BIACTUBOCTEH 00I'PYHTOBY€ PiBHOCHIIbHICTh BUKOHAHUX
G YHKITIN TOIIIO). TIePETBOPCHB;
MeTtoau po3B’si3yBaHHS HEPIBHOCTEH 3 3aCTOCOBYE€ 3arajibHi METOJI Ta MPUHOMH 10
OJTHIEI0 3MIHHOIO (PIBHOCHJIBbHI pPO3B’sI3yBaHHS PiBHSIHB, HEPIBHOCTEH Ta iX
MEPETBOPECHHSI, METOJT iIHTEPBAJIiB, 3aMiHa CUCTEM;
3MIHHOI1, 3aCTOCYBaHHS BIaCTUBOCTEH PO3B’SA3Y€ PiBHSIHHS, HEPIBHOCTI, CUCTEMHU
¢byHKIIH TOIO). PiBHSHB Ta HEPIBHOCTEH 3 MapaMeTpaMu;
CucreMu piBHSIHb Ta METOMIU iX 3a OMMCaMH peallbHUX CUTYaIliif;
pOo3B’sa3yBaHHs (PIBHOCWIBbHI IEPETBOPEHHST | PO3B’A3YE 3a/1a4i, MOACIISIMH SIKUX € BiOMI
Ta BUKOPUCTAHHAPIBHAHb-HACTIIKIB, 3aMiHa | PIBHSAHHS 200 CUCTEMH PiBHSHb.
3MIiHHO1, 3aCTOCYBaHHS BIaCTUBOCTEH
b yHKIII# TOIO).
29 | [loBTOpEHHS, y3arajbHeHHs Ta




(52)

CHCTEeMATH3allisl HaBYAJbHOI0 MaTepiaiy,
PO3B'si3yBaHHS 3a/1a4, pe3epPBHUI Yac




I'eometpis. 11 kmac
(140 200, 4 200 na musicoens, 105 200, 3 200 Ha murcoens)

K-

CTh . . . .

romu 3MicT HABYAJIBHOTO MaTepianty HaBuanbHi 10csiIrHeHHS YYHIB

H
30 | Tema 5. KOOPJAUHATMU, Y4enb (yueHUIs):

(18) | TEOMETPHUYHI IIEPETBOPEHHS TA | KOPUCTYEThCSI aHAJIOTIEIO MI’K BEKTOpaMH Ha
BEKTOPH Y ITPOCTOPI IUTOIIKHI Ta y IPOCTOPI;

[IpsiMmokyTHa cucTeMa KOOpJANHAT y Oyaye y IpoCTOpOBii NPSIMOKYTHIH cucTteMi

npocTtopi. BigcTane Mi’k TOUKaMH. KOOpAMHAT TOYKHU 1 BEKTOPH 32 iX

Koopnunatu cepenunu Biapizka. [lomain KOOpJWHATAMU;

BiJ[pi3Ka Y JaHOMY BiJTHOLICHHI. 3anMcye popMyIH BiICTaH1 MK TOUKaMH,
Bekropu y npoctopi. PiBHICTh BEKTOPIB. KOOpJMHAT CepEeINHHU Bipi3Ka,

KonineapHicts BekTopiB. KommianapHicTh CKaJIIPHOTO 100YTKY;

BekTopiB. Onepallii HaJl BEKTOpaMH Ta iX BUKOHYE Ji1 HaJl BEKTOPaMU: 3HAXOAUTh CyMY 1

BJIACTUBOCTI: 10/1aBaHHS 1 BiIHIMaHHS PI3HUIIIO BEKTOPIB, JOOYTOK BEKTOpa Ha YHCIIO,

BEKTOPIB, MHOXKEHHS BEKTOpa Ha YUCIIO, CKAJIAPHUN TOOYTOK BEKTOPiB, 00UMCIIOE KYT

CKaJSIpHUM 100yTOK BeKTOpiB. KyT Mixk MIX BEKTOpaMH;

BEKTOPAMH. po3mi3Hae piBHSAHHSA IUIOMMUHH 1 cepu;
PiBHsiHHS muioumHY, chepH. 3aCTOCOBY€ KOOPAMHATH, BEKTOPH JJIs
IlepeTBOpeHHs y mpocTOpi Ta iX PO3B’A3yBaHHs Fr€OMETPUYHUX 3a/1a4;

BJIACTUBOCTI. HABOIMTH MPHUKJIAJAM IIEPETBOPEHB y MPOCTOPI

Ta OMUCYE iX BIACTUBOCTI.
27 | Tema 6. MHOI'OI'PAHHUKHU VYuenb (yueHUIIs):

(24) JBorpanHni kytu. JIiHIHHUN KyT PO3Mi3HAa€ OCHOBHI BUJY MHOTOI'PAHHHUKIB Ta iX
JIBOTPAHHOTO KyTa. MHOTOrpaHH1 KyTH. eJleMeHTH; (popMYyJIK0€ O3HAUCHHS JIBOTPAHHOTO
MHororpaHHuK Ta ioro eneMmeHTH.. [Ipusma. | Kyra, JIIHIHHOTO KyTa JBOTPaHHOIO KyTa,
[Ipsima 1 npaBunbHa npusmu. [lapanenenines. | MHOrOrpaHHOTO KyTa, MHOI'OI'PaHHHUKIB,
[Tipamina. 3pizana nipamizga. [IpaBunpHa 3a3HAYEHUX Y 3MICTI IPOrPaMU;
nipamizna. [lepepizu MHororpanuukis. [lnomii | 06rpyHTOBY€ BIaCTUBOCTI MHOTOTPAHHUKIB,
014HO1 Ta MOBHOI MOBEPXOHb MPU3MH, dbopmynH 111 00UHCIICHHS TUTOIT O1YHOI Ta
mipamiau, 3pizaHoi mipamiau. MOBHOI MMOBEPXOHb MPU3MHU, MipaMiIu, 3pi3aHol

BigHomeHHs o1 moBepXoHb MOAI0HNX mipamiim;
MHOTorpaHHuKiB. [IpaBuibHi Oyaye 300pakeHHs] MHOTOTPaHHUKIB Ta 1X
MHOTOTPaHHHKH. €JIEMEHTIB, KOPUCTYIOUYHCH BIaCTUBOCTSIMHU
napaseabHOro IPOEKTYBaHHS;
00YHCII0€ OCHOBHI €JIEMEHTH MHOTOTPAHHUKIB;
Oyaye nepepizu MHOTOTPaHHHKIB TUIONIHHAMY,
BHKOPHMCTOBY€ BUBUYEHI1 (POPMYJIH 1 BIIACTUBOCTI
JUI pO3B’I3yBaHHS 3a/1au.
25 | Tema 7. TIJIA OBEPTAHHSI Y4enp (yueHUIIs):
(21) Tina i moBepxHi 0OepTaHHS. po3mi3Ha€ BUIU T1T 0OOEPTaHHS Ta IX €JIEMEHTH;

[unisap, KoHyc, 3pi3aHuii KOHYC, iX
enemenTy. [lepepi3u mumiHapa 1 KoHyca:
OCBOBI Tepepi3u MUITIHApaA 1 KOHYca; mepepizu
MWITIHApPA 1 KOHYCa TUIONUHAMU,
napajieTbHIMH OCHOBI; TIepepi3u MUIIiHApa
TUTOIIMHAMH, TIapaJIeIbHUMU HOTO OCi;
nepepi3u KoHyca IUIONMHAMU, SIKi TIPOXOJSATh
4yepe3 Horo BepIInHY).

Kyns i cdepa. [lepepi3 Ky:i mIonmHOO.
YactuHu Kyl (CETMEHT, CEKTOP, MOSIC).
[Tromwmaa, notryHa 110 cdepu.

Oyaye 300paxeHHsI TUT O0OepTaHHs, IX €JIEMCHTIB,
repepisiB;

004MCJII0€ OCHOBHI €JIEMEHTH TiJl 00epTaHHS;
O0OTPYHTOBY€ BJIACTUBOCTI TiJ1 00epTaHHS,
3aCTOCOBYE X 10 pO3B’sI3yBaHHS 3a/1a4;
PpO3Mi3HAa€ MHOTOTPAHHUKHY 1 Tijla OOEpTaHHS y
iX KOMOIHAIIAX;

PO3B’sA3Yy€ 3a7a4i HA KOMOIHALIII0 POCTOPOBUX
oiryp.




Kom0iHa1ii reoMeTpuyHUX T1iJI.

30 | Tema 8. OB’€EMMU TA IIJIOLII YdeHb (yueHUIIs):
(27) IMOBEPXOHb (opmyJ110€ OCHOBHI BIIaCTUBOCTI 00’ €MiB;
TFEOMETPUYHUX TLJI 3anucye GopmMysu s 00UHMCICHHS 00’ €eMiB
[TousTTst po 06°eM Tis1a. OCHOBHI napajeneninesa, Ipu3MH, mipamiau, 3pizaHoi
BJIACTHBOCTI 00’ €MIB. mipamian, TUTHIpa, KOHYyca, 3pi3aHOTO KOHYCa;
006’ eMu ipu3MH, Napanenemninena, mpamiay, | IO O1YHOI Ta MOBHOT MOBEPXOHB IIIIIHIPA,
3pi3aHOl MipaMiJIu. KOHYca, 3pi3aHOT0 KOHYca, Mol chepu;
OO6’emu Tin oOepTaHHs: HWIIHAPA, KOHYCa, | PO3B’A3Y€ 3a7a4i Ha 0OYMCICHHS 00’ €MIB 1
3pi3aHOT0 KOHYCa, KYJIi Ta X YaCTHH. TIJIOII TTOBEPXOHb TEOMETPUYHUX T
Bignomenns 00’emiB nmomgioHux TiL. [ToHSATTS
npo 1uioy nosepxHi. [Inomii 6iyHoi Ta
MOBHOI MMOBEPXOHb LIWIIHJPA, KOHYCA,
3pizaHoro konyca. [limoma cdepu.
IMoBTOpEHHS, y3arajJbHEeHH Ta
28 | cucreMaTu3aliss HABYAJIBHOIO
(15) | maTepiany, po3B'sa3yBaHHsI 32124,

pe3epBHUI yac
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