HABYAJIBHA ITPOI'PAMA 3 MATEMATHUKHA
st y4uHiB 10-11 kiaciB 3arajibHOOCBITHIX HABYAJbLHHUX 3aKJIA/AIB
IIpoginbHuii piBeHb

INOACHIOBAJIBHA 3AIINCKA

Beryn

[Iporpama mpusHaueHa uig OpraHizaiii HaBYaHHS MaTEMAaTUKH B Kiacax MamemMamuyHozo,
Qizuunoco ma ¢hizuxo-mamemamuurnozco npoginie. Bona po3pobieHa Ha OcCHOBI Jlep)kaBHOTO
cTanzapTy 0a30Boi i MOBHOI cepeHBOI OCBITH 3 YpaxyBaHHSM OCOOJMBOCTEH BiANOBIIHUX MPOdiIiB
HaBYaHHS.

Mema HaBuaHHS MaTeMaTHUKU B KJacax MAaTEMAaTUYHOTO Ta (Pi3MKO-MaTeMaTHYHOTO MpodisiB
nmoJisirae 'y 3a0e3MedeHH] 3arajlbHOOCBITHROI MIATOTOBKHA 3 MaTEMaTHKH, HEOOXIAHOI IJisi yCHIiNTHOI
caMmopeainizalii 0coOMCTOCTI Yy JAWHAMIYHOMY COILIiaJIbHOMY CepeNOBHIII, ii coriamizamii i 10CTaTHBOI
JUTsl YCIIITHOTO BUBYEHHS (DI3UKH Ta IHIIWX, B MEPITy YEpry MPUPOJTHHYUX, MPEIMETIB, MPOTOBKEHHS
HAaBYaHHS Yy BHUIIMX 3aKJaJaX OCBITH 3a CHCHIaAbHOCTSIMH, O€3M0CepeHbO TIOB S3aHUMH 3
MaTeMaTUKOI0, ab0 3a CHEMiaIbHOCTAMH, JIe MaTeéMaTHhKa BIIITpae poJib amapaTy Jyisi BUBUCHHS U
aHaJIi3y 3aKOHOMIPHOCTEH peabHUX SBUIL 1 IPOLIECIB.

JlocArHeHHSs 3a3Ha4eHOi METH 3a0e31eUyeThCsl BAKOHAHHSIM TaKUX 3A80aHb:

. ¢bopMyBaHHS B YYHIB HAYKOBOT'O CBITOIJISIAY, YSIBJIEHB IPO 1/1€i Ta METOIM MaTeMaTHKH,
il ponb y Mi3HAHHI JIACHOCTI, YCBIIOMJIEHHSI MAaTEMAaTHYHHUX 3HAHb K HEB1J €EMHOI CKJIaJIOBO1 3arajabHO1
KyJIbTYypH JIIOJUHHM, HEOOXIJHOI yYMOBHM IOBHOLIHHOTO JKHUTTS B CYYaCHOMY CYCHUIBCTBI; CTIMKO{
IMO3UTHUBHOI MOTHUBALI 10 HABYaHHS;

. OBOJIOJIIHHSI YYHSIMH MOBOIO MAaT€MAaTHUKH, CUCTEMOI0 MAaTeMaTUYHHX 3HaHb, HABUYOK 1
BMiHb, MOTPIOHUX Yy TMOBCSIKIECHHOMY KHTTI Ta MarOyTHIA mpodeciiiHiil MisIIbHOCTI, MTOCTaTHIX IJIs
YCIILTHOTO OBOJIO/IIHHS 1HIIUMH OCBITHIMU T'ay3siIMU 3HaHb 1 3a0e31e4eHHs HeTepepBHOCTI OCBITH;

. IHTEJICKTYaJIbHUH PO3BUTOK OCOOMCTOCTI, TMEpPeayCciM PO3BHUTOK B YUYHIB JIOT1YHOTO
MUCIICHHSI 1 TPOCTOPOBOi YSIBH, alTOpPUTMI4HOI, iHpOpMmauiiHOI Ta rpadidHOl KyIbTypH, IaM’sTi,
yBaru, iHTYiIii;

. TPOMAJITHCBbKE, €KOJIOTIYHE, eCTCeTHMYHE BUXOBAaHHSA Ta (OPMYBAHHS MO3UTUBHHUX PHUC
0COOMCTOCTI;
. (dhopMyBaHHS )KUTTEBUX 1 COMIANbHO-IIIHHICHUX KOMIIETEHTHOCTEH yUHSI.

3MiCTOBE HAINOBHEHHS TIPOTpaMH pealli3ye KOMIETEHTHICHUW MiAXiJ [0 HaBYaHHS,
CIpsIMOBaHUN Ha (OPMYBaHHS CHUCTEMH BIANOBIIHMX 3HAaHb, HABUYOK, JMAOCBimy, 3mi0OHOCTEH 1
CTaBJICHHS, SIKa JJa€ 3MOTy OOIPYHTOBAHO CYAMTH PO 3aCTOCYBAHHS MAaTEMATHKH B PEAIbHOMY XKHUTTI,
BH3HA4Ya€ TOTOBHICTh BUITYCKHUKA LIKOJHU JI0 YCHIIIHOI AisTbHOCTI B pi3HUX cepax. [lepenbavaeTnes,
10 BUITYCKHUK 3arajJbHOOCBITHROTO HABYAJIHHOTO 3aKIaTy:

. po3Mmi3Hae mpoOseMu, sIKi MOXKHA PO3B’A3aTH MAaTeMAaTUYHUMHU METOJaMH, (GOPMYIIIO€E iX
MaTeMaTUYHOIO MOBOIO, JOCIIKY€E Ta PO3B’SA3Y€E 111 TPOOJIEMH, BUKOPUCTOBYIOYM MaTeMaTUYHI 3HAHHS
Ta METOJIH, IHTEPIPETYE OTPUMaHI pe3yabTaTh 3 ypaXyBaHHIM KOHKPETHUX YMOB 1 ITiJI€H JTOCIiKEHHS,
OIIIHIOE TIOXMOKY OOYMCIIEHb, 3aCTOCOBYE MaTeMaTH4HI MOJENl TMPH BUBYCHHI (I3MKH Ta I1HIIMX
HaBYAJIbHUX MpeaMeTiB (iHQOpMaTHKH, aCTPOHOMII, XiMii, 610710r1ii);

. JIOTIYHO MUCIHUTH (aHai3ye, TOPIBHIOE, y3arajibHIOE 1 CHCTEMAaTHU3ye, Kiacudikye
MaTeMaTH4HI 00’ €KTH 3a MEBHUMH BJIACTUBOCTSIMH, HaBOJAWUTH KOHTPIPHUKIAIN, BIUCYBA€ Ta MEpPEBipsie
TiOTE3H1); BOJIOIIE€ AITOPUTMAMU Ta €BPUCTHUKAMH;

. KOPUCTYEThCA JDKEepellaMi MaTeMaTU4yHoi iH(popMarlii, MO>ke CaMOCTiiHO 11 BiAIIyKaTy,
MpoaHalli3yBaTH Ta mepeaaTu iHpopMalliro, moaany B pizHux Gopmax (rpadiuHiid, TaOIUYHIN, 3HAKOBO-
CHUMBOJIBbHIH);

. BUKOHY€E MaTeMaTH4HI po3paxyHKH (JIii 3 YMcliaMH, MOJAaHUMHU B Pi3HHX QopMmax, mii 3
BiJICOTKAMH, HAOMMXKEeHI OOYUCICHHS TOIIO), pAIlOHATBHO TOEAHYIOYM YCHI, MHUCHMOBI,
IHCTpYMEHTAJIbHI 004K CIICHHST;

. BUKOHYE TOTOXXHI TIEPETBOPEHHS alreOpaiyHuX, IOKa3HUKOBHX, JIOrapU(PMIUuHUX,
TPUTOHOMETPUYHUX BHpPa3iB MPU PO3B’sI3yBaHHI PI3HUX 3aaad (pIBHSIHB, HEPIBHOCTEH, 1X CHCTEM,
reOMETPUYHUX 33J1au 13 3aCTOCYBaHHSAM TPUTOHOMETPIi);



. aHamizye rpadikud (QyHKIIOHATBHUX 3aJE€KHOCTEH, JOCHIIKye IXHI BIACTHUBOCTI;
BHUKOPHUCTOBYE BJIACTHBOCTI €IEMEHTApHUX (YHKIIHN JIJIs aHAII3y Ta OMHUCY pealbHUX SBUII, (PI3UIHUX
MPOLIECiB, 3aJICKHOCTEIH;

. BOJIOJIIE METOJaMH MaTEeMaTHYHOTO aHalli3y B 00Cs31, IO JO3BOJISAE JOCIIIKYBAaTH
BJIACTUBOCTI eleMeHTapHuX (yHKIH, OymayBatu ix rpadiku i po3B’s3yBaTH HECKIAJHI MPHKIAIHI
3amadi (Hi3UIHOTO 3MICTY;

. o0YHCITIOE UMOBIPHOCTI BHUMAJKOBHX TOJiH, OIIHIOE IIAHCH iX HACTaHHS, BUOHpaE
ONTUMAaJTbHI PIIICHHS,

* 300paxkye reoMeTpudHi (irypu, BCTAHOBJIIOE 1 OOTPYHTOBYE iXHI BJIACTHBOCTI; 3aCTOCOBYE
BJIACTUBOCTI (piryp mpu po3B’s3yBaHHI 3a7ay; BUMIPIOE TEOMETPUYHI BEITMUMHH, SIKI XapaKTepU3YIOTh
pPO3MIIIEHHsSI TeoMeTpuuHuUX Giryp (BiAcTaHi, KyTH), 3HAXOJIWUTh KUIBKICHI XapakTEepUCTUKH (iryp
(o, 00’ emu).

CTpyKkTypa HaBYAJbHOI IPOTrPaMu

[Iporpama pospaxoBana Ha 630 TroAMH HABYAIBLHOTO 4Yacy, BIJBEACHOIO HA BUBYCHHS
MaTeMaTHKH il MaTeMaTH4HOro, (i3MYHOTO Ta (hi3MKO-MaTeMaTHuHoro npodiniB HapyanHA. li
Marepiajl po3MOJUICHO 33 TaKUMH 3MICTOBMMH JIIHISIMH: YHUCIIA; BHpa3W; PIBHAHHS 1 HEPIBHOCTI;
GyHKII; eTeMeHTH KOMOIHATOPHWKH; TOYaTKH Teopii WMOBIPHOCTEH Ta €JIEeMEHTH MAaTeMaTHYHOI
CTaTUCTHKH; TEOMETPUYHI (IrypH; TeOMETPHYHI BEIMUUHU.

3MICT HaBYaHHS MaTEeMAaTUKH CTPYKTYPOBAaHO 3a TEMaMH, IO BIJNOBIIAalOTh JBOM HaBUAIbHUM
Kypcam «Aunrebpa i moyaTky aHamizy» Ta «['eoMeTpisi» 13 3a3Ha4eHHSM IOCIIOBHOCTI TeM Ta KUIBKOCTI
TOJIMH Ha iX BUBYEHHA. PO3MOJin 3MiCTy 1 HaBYAJILHOTO 4Yacy € OPIEHTOBHHM. YUHUTEISAM 1 aBTOpaM
HiAPYYHHUKIB HANAEThCA IPABO KOPUTYBATH IOCIIAOBHICTh BHBUEHHS TE€M Ta 3MIHIOBATH PO3IMONLT
TOJUH Ha BUBYEHHS TEM 3aJ€KHO BiJ IPUUHATOT METOJUYHOI KOHUEMNIT Ta KOHKPETHUX HAaBYAIbHUX
curyaniii. Ha OCHOBI Opi€HTOBHMX TE€MAaTWYHMX IUIAHIB YUUTENb PO3pOOIIs€ KaJeHIApHO-TEeMaTUIHUN
IJIaH, B SIKOMY KOHKPETHU3YEThCSA OOCAT HaBUAJILHOTO Marepiany. Y JaHiil mporpami po3moaisl TOAWH 10
TeMaM YKJIaJIeHO Y JBOX BapiaHTax. [lepmuii i3 po3paxyHKy 5 roJuH Ha THXAEHb — areOpa 1 MOYaTKu
aHami3y, 4 TOIWHUA Ha THXKACHb — FTEOMETPIsl, IPYTruid 13 po3paxyHKy 6 TOIWH Ha THXKICHb — anredpa i
MOYaTKH aHaji3y, 3 TOAMHU Ha TIXKICHb — reoMeTpis. Bunrens BUIbHUI 0OMpaTH cxemy, siKa Kparie
MIIXOAUTH IS KOXKHOTO Kiacy. Takoxk MpU MOKJIMBOCTI BUKOPUCTATH TOJMHY BapiaTUBHOI CKJIa10BOI
MOJKJIUBO BHIUTUTU 6 TOIWH HA THXKICHb Ha anreOpy i MOYATKH aHANi3y Ta 4 TOAWHHM HA THXKICHb Ha
TE€OMETPIIO.

YV 38’asky i3 nepemecenuam mem «I panuys ma nenepepsnicmv Gyukyii. Iloxiona ma it
3acmocysannsa» ma «Koopounamu, ceomempuuni nepemeopenus ma éekmopu y npocmopi» 0o 10 knacy
Ha 2016/2017 naguanvrutl piK YKiaoeHo oKpemy mabauyro i3 3MiCmom Has4aibHo2o mamepiany oas 11
Kaacy.

3a eiocymuicmio Mmoxciugocmi  3abe3nedyumu  Y4Hi8 HAGUANIbHUMU Mamepiaiamu 3 mem
«I panuys ma nenepepsnicmo ynxyii. Iloxiona ma ii 3acmocyeanusn» ma «Koopounamu, ceomempuuni
nepemeopeH s ma 8eKmopu y npocmopi», yi memu moxcymo eueuamucsa 6 11 knaci (6i0nogiono 0o
mabauye o 2016/2017 nasuanvroeo poky, susginvheni 200unu 6 10 Knaci po3nooiniaomscs Ha po3cyo
guumens).

[Iporpamoro mependaueHo pe3epB HABUAIBHOIO Yacy, a TaKOXX TOJUHU JJsi MOBTOPEHHS,
y3arajlbHeHHsT ¥ cucTeMaTHu3alii BHBYEHOTO MaTepiany. Cmocid0 BUKOPHCTaHHS PE3EPBHOTO Yacy
BUUTENIb MOKE 00paTH CaMOCTIMHO: Ui MOBTOPEHHS Ha MOYATKy HaBYAJIBHOTO POKY Marepiany, sKui
BHUBUABCsS y MOMEPEIHIX KJIacaX, sK JI0JaTKOBI TOJWHU HA BUBYCHHS OKPEMHX TEM, SIKIIIO BOHHU BaXKKO
3aCBOIOIOTHCS YUHSIMH, JJI TIPOBEJICHHS 1HTETPOBAaHUX 3 MPO(UIHEHUM a00 IHIIUMH TPEIMETaMH YPOKiB
TOILO.

[Tporpamy momano y ¢opmi Tabiuili, IO MICTUTh JIBI KOJOHKH: 3MICT HABYAJILHOTO MaTepiay i
HaBYaJbHI JIOCATHEHHS Y4YHIB. Y 3MICTI BKa3aHO HaBUAIbHUN Marepiaji, SKAW MiJUIsra€ BUBYCHHIO Y
BIIMOBITHOMY KJjaci. BuMoru 1o HaBYaJIbHUX JOCSATHEHb YYHIB OPIEHTYIOTh Ha PE3yJIbTaTH HaBYAHHS,
AK1 TAaKOX € 1 00’ €EKTOM KOHTPOJIIO T OL[iHIOBAHHSL.

VY mnponoHOBaHUX Mporpamax, 3 METOI 3a0e3MeUYUTH I YYHIB MOJKJIMBICTH 3MIiHH PIiBHS
HaB4YaHHS MaTemaTHku B 10-11 kimacax, 30epexeHo Ti & camMi TeMHU Ta MOCTIOBHICTh X BUBYCHHS, 110
W y mporpami piBHS CTaHIApPTy. 3MICT HaBYAJIBHOTO MaTrepiaidy JOMOBHEHO, a IMepesik HaBYaIbHUX
JOCSTHEHb YYHIB KOHKPETH30BaHO ¥ YTOYHEHO BIIMOBIIHO 1O (I3MKO-MAaTEeMaTUYHOIO Ta



MaTeMaTHYHOTO MPOQiTiB HABYAHHSI.

Oco0suBocTi opranizamii HaBYaHHSA B KJacax MaTeMATH4YHOro, pismyHOro ta ¢isuko-
MaTeMaTH4YHOro npoginis

Opranizaiiiss HaBYaHHSA MaTEMaTHKH B KJlacax MaTeMaTHYHOrO Ta (PI3MKO-MAaTeMaTHYHOTO
npodiTiB mependavae peanizalilo OCOOMCTICHO OpPIEHTOBAHOI MOJENi HaBYaHHS, IEPIIOYEProBe
3aBIaHHS SKOi TOJIATAE B TOMY, IIOO0 PO3MI3HATH Ta PO3BUHYTH KOHKPETHI 3/10HOCTI, CXWJIBHOCTI,
0COOJIMBOCTI MUCJICHHS, TOTEHLIIAT KOXKHOTO YYHS.

HaBuanHs MaremMaTwky 3a MaTeMaTUYHUM, (GI3MYHUM Ta (I3UKO-MATEMATHIHUM MPODUIIMH
nepeabavae moruOIeHy, MOPIBHSHO 3 aKaJeMiYHUM pIBHEM, IMIATOTOBKY YYHIB 3 MaTeMaTUKH B
OpPraHiYHOMY IMO€JHAHHI 3 BUBYEHHSM YCiX MPUPOAHUYMX IMPEIMETIB, MDKIPEIMETHY 1HTErpaIio Ha
OCHOBI 3aCTOCYBaHHSI MaTEMaTUYHUX METOIB (30KpeMa, METOly MaTeMaTUYHOro MojentoBanHs). [1pu
[IbOMY MaTeMaTH4YHa Ta MPUPOJHUYO-HAYKOBA MIArOTOBKA B MPO(IIFHUX MaTeMaTUUYHUX, (PI3UUHUX i
(hi3uKo-MaTeMaTHUYHUX KJacax Mae OyTH Opi€eHTOBaHa SIK Ha OOOB’S3KOBE 3aCBOEHHS YYHSIMHU
KOHKPETHUX 3HaHb, TAaK 1 Ha (OPMYBaHHS BMiHb MOJICIIOBAHHA peaibHUX InpoueciB. HeoOXiqHO Takox
BpaxoByBaTH, L0 Mpu (OpMyBaHHI KOMIETEHTHOCTEHl B raiy3l OPUPOJHUYMX HAyK 4YacTHUHA
3aralbHOHAYKOBHX, 3aralbHOHABYAIBHUX Ta COMIaIbHO-OCOOMCTICHUX KOMIIETEHTHOCTEH (POopMyeThCsS
3a y4acTi TYMaHITapHHUX Ta COLIAIbHO-EKOHOMIYHUX TUCIIUTIIIH.

Y npupomHUYMX HaykKax, ocoOiuBO y (i3uuHil, MaTeMaTMKa € He JHIIe Taly33io
3araJbHOOCBITHIX 3HaHb, @ B METOJOM HAyKOBOIO Mi3HaHHsS. TOMy HaBUaHHS MaTeMaTUKH B Kiacax
MaTeMaTHYHOrO Ta (i3MKO-MAaTEeMaTUYHOro Mpo(ijiB BUMarae OUTbII MOTIUOJIEHOTO, Y MOPIBHSAHHI 3
aKaJeMiuHUM, PiBHS i BUBYEHHS. Pa3oMm 3 TMUM Kypc MaTeMaTWUKH IS MX KJIACiB BIAPI3HSETHCS Bij
aKaJIeMIYHOTO HE CTUIBKM 00CATOM HaBYAIBHOTO Marepialy, sIKHI MaloTh OMAHYBAaTH Y4Hi, CKUIBKU
pIBHEM HOTO OOTPYHTOBAHOCTI, aOCTPAaKTHOCTI, 3aralbHOCTI, MPUKJIAIHOI cripsMoBaHocTi. Lle, 3 ogHOTO
00Ky, CIIPUSATUME KPAIIOMY PO3YMIHHIO YUHSIMU 3HAUYCHHS MATEMATUKH SIK HAYKH, YCBIJIOMJIICHHIO HUIMH
YHIBEpCATbHOCTI MAaTeMAaTHYHHUX 3HaHb, HEOOXIJHOCTI TOBHIMIOIO 1 CBIJIOMOTO BOJOJIHHS
MaTeMaTHYHUMH METO/IaMH, a 3 1HIIOr0 — (POPMYBAHHIO y LIKOJSAPIB MPUPOAHUYHMX 3HAHB SK IUTICHOT
CUCTEMH.

[upoke i cUCTEMHE 3aCTOCYBaHHS METOJly MAaTeMaTHUYHOTO MOJIEIIOBAHHS MPOTATOM BUBUYCHHS
BCbOTO KypCy MaTeMaTHKHd Ma€ CTaTu TMOTYKHUM 3aco0oM (OopMyBaHHS B Y4YHIB HaBHYOK
MOBCSAK/IEHHOTO KOPUCTYBAaHHS MaTeMaTHUKOIO MPH BUBYEHHI MPUPOAHUYMX MpeamMeTiB. Lle crocyeThes
BBEJICHHS TIOHATH, BHUSBJICHHS 3B’S3KIB MK HUMH, XapakTepy MPHUKIAIB Ta LIIOCTpaIliid, JTOBEACHb,
moOy/IOBM CUCTEMH BIIpaB 1 3aBlaHb, BU3HAYCHHS CHCTEMH KOHTPOIIO. Takwil MigXil MOCHIUTH
MIPUKIIATHY CIPSIMOBAHICTh HAaBYaHHS MaTEMAaTHKH, CIpUATUME (OPMYBAHHIO B YUHIB CTINKUX MOTHBIB
710 OBOJIOJIIHHS MaTeMaTHYHUMU 3HAHHSIMHU.

Hapuanns B mpoiibHEX (i3MKO-MaTeMaTHYHUX Ta MaTEMaTUYHUX KJIacax repeadadae iCTOTHE
301IBIICHHS YaCTKU CAMOCTIHHOI Mi3HABAIBHOI Ta MPAKTHYHOI AisUTbHOCTI yuHiB. [Ipu oMy ocHOBHA
(GyHKINS BUMTENST TOJATATHME y TEAaroriyHOMY CYMPOBOJAI KOXKHOTO Y4YHS B MOTO Ii3HABaJbHIN
TiSUTBHOCTI, KOpEKIlii HOro HaBYaNbHHUX JOCSATHEHb, JOMOMO31 IIKOJIsIpaM B akTyami3ailii HeoOXiTHUX
3HaHb, OTPUMaHUX HUMHU paHimie. [HImmMMu cioBamMu, BUNTENb MOKJIMKAHUNA HE CTUIBKU BUYUTH ILKOJSPIB
MaTeMaTHIli, CKUIbKM CTBOPIOBATH TaKi HaBUalbHI CUTYyallii, B SKUX caMi Y4HI CaMOCTIHHO 4H Yy
CHIBpOOITHUIITBI OAWH 3 OJHUM (200 3 YYUTEIEM) OMAaHOBYIOTh CHCTEMY MaTeMaTUYHUX 3HaHb, YMiHb
Ta HAaBUYOK.

3 METOI0 CTBOPEHHSI HEOOX1JHUX YMOB JJIs ORI TTOBHOT peaizallii OCBITHBO1, pO3BHUBAJILHOI Ta
BUXOBHOI CKJIaJOBUX HaBYaHHS MAaTeMaTHKW, BpaxyBaHHS IHTEpeciB, 31i0HOCTeW, moTped Ta
MOXJIMBOCTEH Y4YHIB, Y MpOoMUIbHUX (I3MKO- MaTEeMAaTMYHUX Ta MaTeMaTHMYHUX Kjlacax y MOBHOMY
00cs131 Mae OyTH BUKOPHCTAaHUH MOTYKHUN MOTEHIiaJl BapiaTUBHOI CKJIaJI0BOT HABUAIBHOTO IUIAHY, KA
nepeabavae mpoBeAcHHS (aKyIbTaTHBIB, KypciB 3a BHOOpoMm (enekTuBHHMX KypciB). Lli kypcu, sk
MPaBUJIO, CKIIAAAIOTHCS 3 HEBEIUKUX 33 3MICTOM HAaBUAIBHUX MOJYJIB, BPaXOBYIOTh PI3HOMAHITTS
IHTEpEeCiB 1 MOXKJIMBOCTEH YYHIB, MOTIMOIIOTh Ta PO3MIUPIOIOTh OCHOBHUN KypC MaTeMaTHKU
BIZIMIOBITHO J10 0OpaHOoro npo(iyito HaBYaHHA. 3 OJHOTO OOKY, €JIEKTUBHI KypCH MOKJIMKaHI JTOTOMOI'TH
YYHEBl TEPEKOHATHCS B MPaBWIBHOCTI mpodeciiiHoro BuUOOpPY, CHpUATH (QOPMyBaHHIO Yy
CTapIIOKJIACHUKIB MPOQECITHO BOKIMBUX SKOCTEH OCOOMCTOCTI, MOTUBYBATH IXHE CAMOBHXOBAHHS Ta
BHOIp mpodecii, 3 1HIIOrO — CIYryBaTH PO3BUTKY Y IIKOJISAPIB MPUKIATHUX MATEMAaTHYHHX 3HAHb 1
BMiHb Y THX YM IHIIHMX cepax MisIbHOCTI, 3HAHOMUTH Y4YHIB 3 OCHOBaMH MalOyTHIX mpodeciiHux



3HaHb. Hanpukiazn, Taki KypcH 3a BUOOpOM: «3acTOCYBaHHS MaTeMaTUYHHX MOJEJEH y po3B’s3yBaHHI
3amau (Ppizuku», «MareMaTu4Hi OCHOBH €KOHOMIYHUX 3HaHb», «MeToau MaTeMaTHYHOI CTaTUCTHUKHU B
cy4acHiit 6ionorii», «OCHOBH HAyKOBOI AisIBHOCTI» TOIIO.

[IpoBiIHUM NPUHIUIIOM, SIKUM BU3HAYa€ CTPYKTYPY HaBYaAHHS MaTeMaTHKU 332 MaTEMaTHYHUM 1
¢bi3uKO-MaTeMaTUYHUM TPOQUISIMUA, € MOJEITIOBAHHA y HaBYAJIbHOMY IPOLIECI €JIEMEHTIB isUIbHOCTI
(daxiBisg-maremaTuka. CTapiIOKJIaCHUKU TTOBUHHI HAaBYUTUCH OTPUMYBATH HOBI 3HAHHS, HOB1 HAyKOBI
9H MPUKIIAJIHI PE3YNIbTaTH, 3aCTOCOBYBATH MaTEMATHUKY SIK IHCTPYMEHT JIJISl O3B’ I3yBaHHS MPUKIIATHUAX
3a/1a4, JIOMOBIJIaTH TIPO OZEprKaHI Pe3yIbTaTH CBOET pOOOTH Tepe]] 3alliKaBICHOI0 ayIUTOPIETO.

Peanizartist 1boro mpuHIKITY B TIEBHIM Mipi MOXe OyTH 3a0e3nedeHa:

. cucteMol0 (aKyabTaTUBIB Ta €JIEKTUBHUX KYypCiB, OpIEHTOBAaHMX HAa pi3HI TUIH
MHUCITIEHHs (Hacammepea oOpa3HOro, MPUKIATHOTO, TEOPETHYHOI0), Ha PO3BUTOK PI3HUX BHU/IIB
IisUTbHOCTI, (OPMYBaHHS KPUTHYHOTO CTWIIIO MHUCIEHHS — HeoOXigHOl pucu mpodecioHana-
MaTeMaTHKa;

. OpraHizalielo caMOCTIHHOI JOCTIAHUIBKOI POOOTH Y4HIB, CHCTEMOIO 1HAMBITyaTbHUX
3aBJaHb, CIPSMOBAHMX HAa PO3BUHEHHS MAaTEMAaTHMYHUX 3HI0HOCTEHW Y4YHIB, IXHBOTO IHTEpECy 0
3aCTOCYBaHb MaTEMaTUKU;

. opranizariiero (y Mekax BapiaTUBHOT'O KOMITOHEHTA HaBYAJIbHOTO IIJIaHy) MTpodeciiiHo-
OpIEHTOBAHOT MPAKTUKHU CTAPUIOKIACHUKIB.

Pexomenaauii om0 po6oTu 3 nporpamoro

HaBuanHss maremMaTuku B Kjacax MaTeMaTHYHOro, (i3MYHOrO Ta (Pi3UKO-MATEeMaTHUYHOTO
podiIiB Mae BpaxOBYBAaTH METY 1 3aBJIaHHSI BUBUYEHHS KYpCy, OCOOJIMBOCTI HOTO 3MICTY 1 CTPYKTYpH.
CcdopmynboBaHi y mporpami HaByallbHI JOCSTHEHHS YYHIB JI0 KOXXHOI TEMH IOJIETIIATh BYHUTEIIO
MJIaHyBaHHS IIJIeH 1 3aBJaHb ypPOKIB, MaAyTh 3MOTY BHU3HAUWTU aJCKBATHI TEXHOJIOTII MPOBEICHHS
3aHSTh, MMOTOYHOTO 1 TEMATHMYHOTO OIIHIOBaHHSA. METOAWYHI MiIXOAW JO0 HaBYaHHS JOOUPAIOTHCS
BIIMOBIIHO JI0 PIBHS TMiATOTOBJICHOCTI YYHIB, OCOOJMBOCTEH iX pPO3YMOBOI MiSTIBHOCTI, a TaKOX
peaIbHUX YMOB HaBYAHHS.

B ocHOBY dopmyBaHHS 3MICTY TpOrpaMH MOKJIICHI TaKi TPUHITUIIN:

. HACTYMHICTh y HaBYaHHI MAaTEMAaTHKH MDK PI3HUMH JaHKaMM MaTeMaTHYHOI OCBITH,
HACTYIHICTh 3 JAONPOQiTLHUM HABUYAHHSIM MAaTEeMaTHUKH 1 HABYaHHSIM MAaTEMAaTHKH Ha PiBHI CTaHIAPTY
Yl Ha akKaJeMiyHOMY piBHI (BHBUEHHS MaTeMaTUKM Yy KJacax MaTeMaTMYHOro Ta (Qi3uKo-
MaTeMaTUYHOTO MPO(UIIB Ma€e JaBaTH yYHAM TNIMOOKI MaTeMaTU4HI 3HaHHS 1 MATEMAaTHYHUN PO3BUTOK
Ha 0a3i OCHOBHOTO (32 aKaJIeMiYHUM piBHEM) KypCy MaTeMaTHKH), 30€peKeHHs TPaAULii BITUU3HSIHOI
METOAMYHOI IIKOJW Ta HAKOMUYCHOTO JOCBIAY IMiJTOTOBKM BHUITYCKHUKIB CIEHIai30BaHUX KT 3
MOTINOICHUM BUBYCHHSIM MAaTEMATHKHU Ta MPEAMETIB MPUPOTHIYO- HAYKOBOTO LIUKITY;

. 30€epeKEeHHST BHUCOKOTO PIBHS TEOPETUYHOI MaTEMaTU4YHOI IMATOTOBKHA SK OCHOBH
npo¢eciifHOT MiAroTOBKH, BUPOOICHHS 3AaTHOCT] YCIIIIHO MPAIIOBATH B Taly3sX MPUPOIHUYMX HAYK,
CaMOCTIHO 37100yBaTH 3HAHHS;

. ¢dbopMyBaHHS HEOOXiIHMX 3arajlbHOHAYKOBHX, 3arajJlbHOHABYAJbHUX Ta COILIaJbHO-
OCOOHMCTICHUX KOMIIETEHTHOCTEH Ha OCHOBI IUJIECIIPSMOBAHOI peai3allii MDKIPEIMETHHX 3B’ SI3KiB,
30KpeMa TPEIMETIB TPHPOJHUYO- HAYKOBOTO IUKIY: MaTeMaThyHa Ta MPUPOJHHYO-HAYKOBA
MiITOTOBKAa MAalTh CTAHOBUTH IUIICHY CHCTEMY Ta peali30BYBaTHCS Ha BCIX pPIBHSIX 3aCBOEHHS
HaBYaJIBHOTO MaTepiamy.

Marematuka 3aiiMae o0cOOJMMBE MiCIle Yy CHCTeMi 3HaHb JIIOJICTBA, BHUKOHYIOYH POJIb
YHIBEpCAJIbHOTO Ta TOTY)KHOTO METOAY CydacHOi Hayku. Tomy ocoONMBY yBary ciii NpUAUTUTH
3’sICYBaHHIO pOJIi MaTeMaTuKu B cepax ii 3acTocyBaHb. 30KpemMa, 3a0€3MeUnTH 3ac00aMu MaTeMaTHKA
dbopMyBaHHSI B y4YHIB MPABWJIBHUX YSBIEHb MPO MATEeMAaTUYHE MOJCIIOBAHHS Ta HABYUTH IIKOJSIPIB
HOro 3acTOCYBaHHIO JO pO3B’SI3yBaHHS MIMPOKOTO KOJIa MPUKIAJHUX 3a4ad, 30Kpema (I3NYHHX.
BuBuaroun mMaremMaTuky B Kjlacax MaTeMaTH4HOTO, (i3WYHOTO Ta (Pi3MKO- MAaTEeMaTHYHOTO MPOQiliB,
CTapUIOKJIACHUKM MAalOTh YCBIJOMMTH, IO MpouLec ii 3aCTOCYBaHHS A0 PO3B’SA3yBaHHA OyAb-SIKUX
NPUKIIAJIHUX 337a4 PO3NOAUISETbCA Ha TpH eTanu: 1) dopmanizanis (mepexia Bia curyarii, onucaHoi y
3amadl, 10 GOopMaIbHOI MaTeMaTUYHOI MOJENI ITi€i CUTYyalii, 1 Big HeI — 70 YITKO ChOpMyIbOBaHOI
MaTeMaTH4HOI 3ajadi); 2) po3B’s3yBaHHS 3a/adi y Mekax MmoOyaoBaHol Mojeni; 3) iHTepmpeTaris
0JIepKaHOTO PO3B’ 3Ky 3a/1a4i Ta HOTO 3aCTOCYBaHHS 10 BUX1THOI CUTYaIIii.

301IbIIEHHS] HABYAJILHOTO Yacy Ha BHMBUCHHsS anreOpu 1 MOYaTKiB aHaji3dy, MOPIBHSHO 3



aKaJIeMIYHUM pIBHEM, Ja€ MOJMJIMBICTb MOTIMOMTH SK MaTeMaTWYHHHA, Tak 1 HpoQiIbHUI piBHI
HaBYaHHS 33 PaxXyHOK BKJIIOUEHHs J0 IPOTrpaMH OKPEMHUX MHTaHb MAaTeMaTHYHOro Ta (Pi3M4HOro
3MICTy, a TaKOX NpPUKIAJHUX 3a7ad 31 chepu TEXHIKH, EHEPreTUKH, sIepHOI (i3UKH, EKOJIOTii,
€KOHOMIKH TOILIO0, METOJH PO3B’A3YBaHHS SIKUX CIIMPAOThCs HAa BUBUEHUI MaTepiall.

Jns kypcy «AureOpa 1 MoYaTKy aHami3y» OJHIEIO 3 MPOBITHUX 3MICTOBHUX JIiHIA HAaBYaHHSA €
¢dyHkmionaneHa. ToMmy y mporieci HaBYaHHS CIiJA TPUIUIMTH OCOOJWMBY yBary (GyHKIIIOHABHINA
CHIPSIMOBAHOCTI IIbOTO Kypcy. JlOCHiDKeHHSI BIAcTMBOCTEW (YHKUIA y TiH um iHImN dopmi Mae
CYIPOBOJ/DKYBAaTH BHBYEHHS MaTeMaTHKU NPOTArOM ychboro HapuaHHs. [Ipu mpomy cmiji mocTiiiHO
3BEpPTaTH yBary y4YHIB Ha 3B’SA30K TaKWX IIOHATh, AK (YHKINS, PIBHSHHS, HEPIBHICTh. 30Kpema,
HEOOXiIHO OOUBATHCH Bill YUHIB PO3YyMIiHHS TOTO, IO PO3B’s3aHHs piBHsHHs [{x) = 0 Ta HepiBHOCTI
flx) =0 ¢ okpemMHMMM BUIIaAKaMHM 3a1a4i gociimkenns Gynkuii ¥ = fx) (3Hax0mKeHHs HyIiB QyHKIIT
Ta MPOMDKKIB 11 3HAKOCTAJIOCT1).

[Ipu BuBYeHHI (YHKLIA Cmig 3pOOMTHM HArojoc Ha MOJICNIOBAHHI pealbHUX IMporeciB. B
VSBJICHHI YYHIB XapakTep peaJbHOTO IMPOIECY Ma€ acoIIOBAaTHCh 13 BIAMOBIAHOI QYHKIIE, i
rpadikom, BIacTUBOCTSIMH. Hampukiiaz, 3MiHIOBaHHS MacH pajiioaKTUBHOI PEUOBHHM Ma€ BUKIIMKATH B
VUHIB ySBICHHS 1pO (yHKI[i0 ™ = mge **{k = 0) BaxanBo, mo6 MpPUTAMAHHI SBHIY BIACTHBOCTI
(HampwKIaa, 3MEHIICHHS YM 30UIBIICHHS MacH, pO3MaJi PEUYOBHHHU 3 YacoOM) IIOB S3yBaJUCh 13
BJIACTUBOCTSAMHU (YHKIIN (CrajaHHs, 3pOCTaHHsS, NPSAMYBaHHA A0 HyJd, Koau [ — @ ). JOIIBHO
0COOIMBY yBary NpUIUIUTH TOKa3HUKOBIM (YHKIII, sIKa IMAPOKO BUKOPUCTOBYETHCS TIPH MOJICITIOBAHHI
MIPOIIECIB 1 SBUII HABKOJIUIIHBOTO CBITY.

OnHUM 13 TOJIOBHUX 3aBJaHb BMBUEHHS MaTeMaTHKHU B KJlacaXx MaTeMaTHYHOro, (pi3M4HOro Ta
¢bi3uKo-MaTeMaTUYHOro MpodisiB € PO3BUTOK TpadiuHOl KyIbTYpH YUHIB, IIO0 3YMOBJIIECHO
MPaKTUYHUMH TTOTpebamMu — poOoTa 3 rpadikamu, JIiarpaMamMu, pUCYHKaMH 3aiiMae 3HAYHE MICIIC B
JISUTBHOCTI CTIelianicTa TeXHIYHOTO Ta MPUPOAHUYOro mpodiniB. ToMy ocoOauBy yBary npu BUBYECHHI
GyHKIIN cnig npuaiauTd GOpMYBaHHIO B YYHIB yMiHb BCTAHOBJIIOBAaTH BJIACTMBOCTI (PyHKIIT 3a i
rpagikom, OyayBaTH ecKi3u rpadikiB QyHKIIH, 3aaHUX aHATITUYHUM BHpa3oM, y ¢opmi Tabmumi abo
32 EKCIEpPUMEHTAJIbHO BHU3HAYEHMMHU JAHUMH, a TaKOXX BHMKOHYBATH T'€OMETPHYHI HEPETBOPEHHS
rpagikiB. HeoOxigHo HaBUMTH y4HIB 3a rpadikoM (yHKIi BCTAaHOBIIOBATH ii HENEpPEpBHICTb, TOUKH
PO3pUBY, MPOMIXXKH 3POCTaHHSI Ta CIIaJIaHHs, 3HAKOCTAJIOCT], HAaHO1IbIIIe Ta HAWMEHIIIC 3HAYCHHSI.

Jlo MOHATTS MOXIJHOI MPUBOIATH Oarato 3agay MpUPOJO3HABCTBA, MATEMAaTHKH, TEXHIKUA. ToMy
HOTO JTOIIJIFHO BBOJUTH SIK y3araJlbHEHHS PE3YyJbTaTiB PO3B’sI3aHHS BIIMOBITHUX MPHUKIATHUX 3a7ad.
Ile onpa3y BuIiNfg€ TOJOBHUH NPUKIAJAHUN 3MICT TOHATTS, POOUTH HOro OUIBII HPUPOJHUM i
JTOCTYITHUM 1t cripuiiManHs. [Ipu dopmyBaHHI MOHSATTS MOXIAHOI CIIiJI BUPOOISATH PO3YMIHHS TOTO,
[0 TOXiJHA MOJIENIOE HE JIUIIC MIBUAKICTh MEXAHIYHOTO PyXy, a W IIBHAKICTH 3MIHH OYIb-SIKOTO
mporecy 3 4acoMm (HanpuKIIa, [BHUIKICTh HArpiBaHHs Tija, IIBUIAKICTh BHUITAPOBYBAHHS TOIIIO).
OnHouacHe BUBYEHHSI (PI3UYHOTO T4 TEOMETPUYHOTO 3MICTY MOXIAHOT 1a€ MOXKIIUBICTD MIOKA3aTH YUHIM
3B’SI30K MK IIBUKICTIO TPOTIKAHHSA MIPOLIECY Ta «KPYTH3HOIO» HOT0 rpadika.

BuBuenns temu «IHTerpanm Ta HOro 3acTocyBaHHS» MOYMHAETHCA 3 PO3IIIAAY CYKYITHOCTI
nepBicHUX JaHoi (yHKIi. OcoOJIMBO 3aXOIUTFOBATUCH MTOCTAHOBKOIO B YYHIB TEXHIKHM IHTETPYBAaHHS HE
BapTro. DopMyBaHHS TEXHIYHUX HABHUYOK IHTETPYBAaHHS HE MOBMHHO IiJIMIHIOBaTH BHUKOPHUCTaHHS
IHTErpaJliB MPU MOJCIIIOBAHHI pPeaTbHUX MPOIIECIB.

[ToHATTS IMOBIPHOCTI JOLIIBHO (POPMYBATH HAa OCHOBI CTAaTUCTUYHOTO BU3HaueHH. [Ipu oMy
CII/I 3BEpHYTH yBary Ha yMOBY CTaTHCTHYHOI CTIMKOCTI OCHi/iB, HABECTH MPUKIAJA BHUSBIICHHS
CTaTUCTHMYHUX 3aKOHOMipHOCTeH. bakaHO mpuaLIMTH yBary TMpOINEAEBTUI MOHATH BHOIPKH,
OJTHOPIAHOCTI CTATUCTUYHOTO MaTepiay.

3HayHe Micle B Iporpami MNPHUAITICHO PO3B’sI3yBaHHIO 3a7ay 3 TapameTrpaMu. Y IMporeci
pO3B’A3yBaHHS TaKWX 3ajad [0 apceHaly NpUHOMIB Ta METOJIB MMCIEHHS IIKOJSIPIB MPUPOIHO
BKIJIIOYAIOTHCS aHaNI3, IHAYKIS Ta JEAYKIis, y3araJbHEHHS Ta KOHKpeTw3allis, kiacudikaiis Ta
cuctemaTtuzaris, aHamoris. LI 3agadi AO3BOJISIFOTH MEPEBIPUTH PIBEHb 3HAHHS OCHOBHHMX PO3[ILIiB
MIKUTBHOTO KypCY MaTeMaTHKH, PIBEHb JIOTTYHOT'O MUCIICHHS Y4HIB, TOYAaTKOBI HABUYKHU JOCHITHUIIBKOT
nistmeHOCTI. TOMY 3aBaHHs 3 TapaMeTpaMH MArOTh JIarHOCTUYHY Ta MMPOTHOCTUYHY IIHHICTb.

BuBuenHs reomerpii y Kjacax MaTeMAaTHYHOTO Ta (Pi3UKO-MAaTEeMaTHYHOrO MPOdiliB
nepeadavaeThes 3a TPATUIIHHOIO METOTUKOIO.

Cucrema 3aBaHb JUIsl KJIACiB MAaTEMaTHYHOTO Ta (i3UKO-MAaTEMAaTUYHOTO MPOQ1sIiB Ma€ MiCTUTH



TpEeHYBaJIbHI BIIPaBH, TEOPETUYHI (HAa JOBENEHHS Ta JOCTIDKEHHS) 1 MPUKIAAHI 3aBIaHHS PI3HOTO
CTYTICHS CKJIQIHOCTI.

OcHoBHOIO (OPMOIO TPOBENCHHS 3aHATh 3AUIIAETHCS CHCTEMa YPOKIB: BUBYCHHS HOBOTO
Marepiany, ¢GopMyBaHHS BMIHb pO3B’sA3yBaTH 3ajadi, y3araJlbHEHHS Ta CHUCTeMaru3allii 3HaHb,
KOHTPOJIIO Ta Kopekuii 3HaHb. [lopsa i3 muMm mmumpiie, HiX NPU BHUBUEHHI KypCcy MaTeMaTHKH Ha
aKkaJIeMiYHOMY PiBHI, BUKOPHUCTOBYETHCS IIKUIbHA JIEKIIiSl, CEMIHAPCHKI Ta MPAKTUYHI 3aHATTS, @ TAKOXK
HETpaauIliiHI (OpMHU HaBUAHHS (IMHAMIYHI CIAWA-TEKIii, AUIAKTUYHI IrPH, YPOKU «OJHI€I 3amadi»,
«OJHIET iei», MaTeMaTH4yHl «00i», THTErpOBaHI YPOKH MaTeMaTHKH 1 (PI3MKH, TOEIHAHHS BHUBUYCHHS
anreOpu 1 MOYaTKiB aHami3y 3 00poOKO (Y TOMY YHCII KOMIT IOTEPHOIO) JaHUX, OJIEPKaHUX T Yac
MIPOBE/ICHHS JIAOOPATOPHUX 1 MPAKTUYHUX POOIT HAa ypokax (i3uKd, acTpoHOMIi, Ximii, 610JI0TiT TOIIO.
MoskiuBi # pi3HI popMHU IHAMBIAYaTbHOT a00 TPYIOBOI JiSTILHOCTI y4YHIB, TaKi, HAPUKJIAJ, K 3BITHI
JIOTIOBI/II 32 Pe3y/lbTaTaMH «IIOLIYKOBOI» pOOOTH Ha CTOpIHKAX KHUT, KypHaJiB, caiiTiB B IHTepHeTi,
«lonumemo migpydyHuK» TOIO0. bakaHUM € 3allydeHHs 10 y4acTi y HaBYaJIbHOMY MPOIeci BUKIIaadiB
BUIIUX HABYAIbHUX 3aKJIQ/I1B, YICHHUX Ta CIICIIaTiCTiB.

Bubip ¢izuko-mareMarnuyHoro ab0 MareMaTudyHOTO oI HaBYaHHS Tiependavdae HasIBHICTD
CTIMKOTO YCBIIOMJICHOTO I1HTEpeCy KOXKHOTO YYHS JIO0 MAaTeMaTWKH, CXHJIBHOCTI 10 BUOOpPY B
MalOyTHROMY Tpodecii, moB’s3aHoi 3 Hero. He3Bakaroun Ha 11e, MOTHBAIIHUN €Tanm HaBYAIBHOTO
mpolecy B TakWX Kiacax HE MOXHa irHopyBaTH. OmHUM 31 CrocoOiB MOTHBAIlli, SKi JOIUIBEHO
BUKOPUCTOBYBAaTH y MaTeMaTUYHUX Ta (I3UKO-MaTeMaTHYHHUX KJlacaX, € CTBOPEHHS MpOoOJIeMHOT
cutyarii. Taka cutyariss MOxe OyTH JIOCHTh CKJIQJIHOIO, BUMAraTH CEPHO3ZHUX MAaTeMaTUYHHUX 3HAHb Ta
3HAYHHMX 3yCWJIb JJIA ii po3B’s3yBaHHA. [Ipu cnpoOi 3HAWTH cmoci® po3B’s3yBaHHSA MPOOIEMH Y4HI
CTHKAIOTHCSA 3 HEIOCTATHICTIO HASBHUX Yy HUX MaTEeMaTHYHUX 3HAHb Ta HEOOXITHICTIO OBOJIOIIHHS
HOBOIO MIPEAMETHOIO iH(OPMAITIETO.

Po3BUTKY CTIHKMX Mi3HABJIbHUX MAaTEMaTHMYHHX IHTEPECiB CHPUAIOTH Ji0paHi B cUCTeMi
pPI3HOMAHITHI CKJIaJHI 3a7a4i 3 JOCTAaTHIM EBPUCTHYHMM HABAaHTAKECHHSM, TOB’SI3aHMA 3 TEMOIO
icropuuynuii Matepian. EQexkTUBHMM MOTHBALIHHUM 3aCO00M € BHKOPHCTaHHS 0aratonpo@ilbHOrO
MOJIaHHA TMPEAMETHOTO 3MICTYy MAaTeMAaTHKHU: HaBYAaHHS, HAMPUKIIAA, MaTeMaTHYHOMY MOJEIIOBAHHIO
MOJKe 3/IIHCHIOBAaTHCS HE TUIbKH Ha ypOKax MaTeMaTHUKH, a M y Ipolieci HaBuaHHs yCciM IPUPOAHUINM
npeaMeTam.

[upoki MoxnWBOCTI JUis iHTeHCU(IKAil Ta ONMTHMI3allii HaBYAJILHO-BHXOBHOTO IPOIIECY,
aKTHBI3amii TMi3HABaJIbHOI MISTIBHOCTI, PO3BUTKY TBOPYOTO MHCICHHS YYHIB HAJalOTh Cy4acHI
iHpopmaniiiHi TexHosorii HaB4aHHA. [lpm iX BUKOPUCTaHHI JOLIIBHO JOTPUMYBATHCS TaKHX
MeJaroriYyHuX YMOB:

. BpPaxOBYBaTH OCOOJIMBOCTI HABYAJIBbHOI MiSTIBHOCTI, i1 3MICT 1 CTPYKTypy; LHMKIU
KUTTEISTBHOCT] YUHS, HOTO 310HOCTI, IHTEpECH, HaXWJIH, 1HIWBIIyalbH1 BIIMIHHOCTI Y4HIB, DOPMH X
posiBY B cepi KOMYHIKaTUBHUX BiJHOCHH 1 B Mi3HABaJIbHIHN NisIbHOCTI;

. BIIMOBIIHI ~ TEXHOJIOT1i HaBYaHHS MalOTh OyTH BapiaTUBHUMH, OCOOHUCTICHO
OpI€HTOBAHMMH, KOJIM 3HAHHS, BMIHHS Ta HAaBUYKHU PO3TISAAIOTHCS HE JIUIIE SK CaMOLlib, a i K 3aci0
PO3BHUTKY MMi3HABAIILHUX 1 OCOOMCTICHUX SKOCTEH Y4HS; BUXOBYIOTh B yUHS 3/IaTHICTh OYTH CYO €KTOM
CBOT'O PO3BUTKY, pe(hJICKCUBHOTO CTABIEHHS JI0 Camoro cebe;

. 3a0e3medyBaT MUTICHE TICUXO0JOTO-METOIMYHE MPOEKTYBaHHs HAaBYAJIHLHOTO TPOIECY B
yMOBax piBHEBOI Ta Mpo¢iabHOI A epeHIialii HaBYaHHS.

[TinBuimenH0 e()EeKTUBHOCTI YPOKIB MAaTeMaTHKH B CTApIIUMX Kjacax CIPHUSE€ BUKOPUCTAHHS
porpamMHuX 3aco0iB HaB4aIbHOTO Npu3HayeHHss GRAN 1,

GRAN 2D, GRAN 3D, DG, AGrapher, GeoGebra, 6i0i0Te€K €JIEKTPOHHHX HAOYHOCTEH Ta
iHImMX. 3a X JTOMOMOrOI0 JOCTYIHIIINM CTa€ BUBYCHHS HU3KU TE€M KypcCy ajreOpH i moyaTkiB aHami3y
Ta TeoMeTpli: moOymoBa TrpadikiB (yHKIIH, pO3B’S3yBaHHA CHUCTEM pIBHAHb 1 HEPIBHOCTEH,
3HaXOPKEHHs o] iryp, oomexenux rpadikamu QyHKIii, modynoBa nepepiziB reOMETPUUYHUX Til,
oOuunciaeHHs 00’ €MiB TUJI 00€pTaHHS TOIIIO.

JlominbHOI0 BOaYaeThesl Opranizanis mpo0IeMHO-TIOITYKOBOT (IOCTIAHUIIBKOT) iSIIbHOCT] YUHIB
Ha ypoKax Ta MO03aKJIacHUX 1 paKyIbTaTUBHUX 3aHSITTAX 3 MAaTEMAaTHUKH.

OuiHoBaHHS HABYAJbHHUX /OCATHEHb Y4HiB. KOHTpOJb HaBYaJIbHHUX JOCSTHEHb YYHIB
3MIMCHIOETHCS y BUTIISIII TOTOYHOTO, TEMAaTUYHOTO, CEMECTPOBOTO, PIYHOTO OI[IHIOBAHHS Ta JEP>KaBHOI
TiJICYMKOBOI aTecTallii.



T[ToToUHe OIiHIOBAHHS 3IHCHIOETHCS Y MPOIIECi HOYPOYHOro BHBUCHHS TeMH. MIOro OCHOBHUMHM
3aBIAHHSIMU €. BCTAHOBJICHHS W OIIIHIOBaHHS PIBHIB PO3YMIHHSI 1 TIEPBUHHOTO 3aCBOEHHS OKPEMHX
€JIEMEHTIB 3MICTy TEMH, BCTAHOBJICHHS 3B’S3KiB MK HUMHU Ta 3aCBOEHUM 3MICTOM MOMEPEIHIX TEM,
3aKpITJICHHS 3HaHb, YMIHb 1 HABUYOK.

dopMaMu MOTOYHOTO OLIHIOBAaHHS € IHAMBITyaJdbHE Ta (PPOHTANbHE OMMTYBAHHS; TECTOBA
dbopmMa KOHTPOJIIO Ta OIIHIOBAHHS HAaBYAJIBHUX JOCATHEHb Y4YHIB; pobOoTa 3 rpadikamu, cxeMamu,
AiarpaMamMy; BUKOHAHHS YYHSMH Pi3HUX BUAIB MUCBMOBUX POOIT; B3aEMOKOHTpPOJIb YYHIB y Mapax i
rpyrax; CaMOKOHTpPOJIb TOIO. [[0TOYHE OIIHIOBaHHS YYHIB 3 MATEMaTHKH MPOBOAUTHLCS O€31MocepeHbO
IiJT Yac HaBUYAJIBHUX 3aHATH a00 3a pe3yJbTaTaMH BUKOHAHHS JOMAIIIHIX 3aBJaHb, YCHUX BIIIOBIICH,
MUCHMOBUX POOIT Tommo. [Hdopmaris, oTpumana Ha MiACTaBI MOTOYHOTO KOHTPOJIIO, € OCHOBOIO JUIS
KOPUTYBaHHS pOOOTH BUMUTEIIS HA YPOIIi.

TemarnuyHOMY OLIIHIOBAaHHIO HABYAILHUX JOCSATHEHb IMiITISTAI0Th OCHOBHI Pe3y/IbTaTH BUBUYCHHS
TeMHu (po3ainy).

TemartuuHe OIiHIOBaHHS HaBUAIBHUX JOCATHEHb YUHIB 3a0€3MeUye:

. YCYHEHHS 0€3CHCTEMHOCTI B OIIHIOBaHHI;

. IMBUILEHHSA 00’ €EKTUBHOCTI OIIHKY 3HaHb, HABUYOK 1 BMIHb;

. IHIUBINyaIbHUH Ta nudepeHIriioBaHui MiaX11 10 OpraHi3allii HaB4aHHS;

. cHCTEeMaTH3allilo i y3araJbHEHHs HaBYaJIbHOT'O MaTepiany;

. KOHIICHTPAIII0 YBard Y4HIB 0 HAUCYTTEBIIIOTO B CUCTEMI 3HAHB 3 KOKHOTO TIPEIMETA.

TemaTnuHa OIiHKA BUCTABISETHCS HA MIJCTaBl PE3yNbTaTiB OMAHYBaHHA YYHSIMU MaTepiaiy
TEMH BIIPOJIOBX 1i BHBYCHHS 3 ypaxyBaHHSM IMOTOYHHMX OI[IHOK, PI3HMX BHIIB HaBUYaJIbHUX POOIT
(MpakTHYHUX, JTa0OpaTOPHUX, KOHTPOJBHUX) Ta HABYAJIBHOI AaKTHUBHOCTI IIKOJSIpiB. Y mporeci
BUBYCHHS 3HAYHMX 32 OOCATOM TEM MOJJIMBE NPOBEICHHS IEKUIBKOX HPOMDKHHUX TEMaTHYHUX
OIIIHIOBaHb.

[Tepen moyaTkoM BUBYEHHS YE€proBOi TEMH BCl Y4HI MalOTh OyTH O3HAHOMIICHI 3 TPUBAJICTIO
BUBYCHHS TeMHU (KUIBKICTh 3aHATH); KIUIBKICTIO W TEMaTHKOIO OOOB’SI3KOBHX pOOIT 1 TepMiHAMM iX
MIPOBEACHHS; KPUTEPISIMH OIIHIOBAHHS.

VY Kkiacax MareMaTHYHOro Ta ()i3MKO-MaTeMaTHYHOro MpOoQisiB €(PEeKTHBHOIO € PEHTHHIOBa
CHUCTEMa OIIIHIOBaHHS, sIKa Crpusie (OPMYBAHHIO KIIOUOBHUX KOMIETEHTHOCTEH 1 CTBOPIOE MOXKJIUBOCTI
TS

. BH3HAYCHHS PiBHS IMITOTOBJICHOCT] YUHIB HA KO)KHOMY €Taril HaBYaJIbHOTO TIPOLIECY;

. OTpUMaHHS 00’€KTHBHUX IMOKA3HUKIB IIOA0 3aCBOEHHS 3HaHb Ta C(POPMOBAHOCTI BMiHb
YYHIB HE JIMIIIE MPOTATOM HaBYAJBLHOTO POKY, a i 32 BeCh MepioJ] HABYAHHS y CTApIIii IITKOJI;

. rpajauii 3HauyniocTi 6aiiB, K OTPUMYIOTh y4YHi 32 BUKOHAaHHS OKPEMHUX BHJIB poOIT

(camocTiitHa, TIJACYMKOBA, IOIIYKOBA, JOCIITHUIIBKA, yY4acTh y NPEIMETHHX Ta MIXIPEIMETHHX
OJIIMITIaIaX TOLIO);

. IT1IBUINICHHS] HABYAJIbHOI MOTHBAIII{ i BIAMOBIAILHOCTI Y4YHIB;

. IMIBUILEHHS 00’ €KTUBHOCTI OI[IHIOBAHHS.

PeliTnHrOBa CCTEMa KOHTPOJIIO 3HAHb HE BUMArae iCTOTHOT Iepe0yI0BH HaBYAIBHOTO MPOIIECY,
I00pe TOENHYETHCS 13 3aHATTSIMH B YMOBaX OCOOMCTICHO Opi€EHTOBAHOTO HaBuaHHS. PelTHHroBa
TEXHOJIOTISl Tiepen0adae BIPOBA/DKEHHS HOBUX Opra”izamiiHux (opM HaBYaHHS, y TOMY YHCHI
CHeUiaIbHUX 3aHATh 3 KOPEKIil HAaBYAJIIbHUX JOCSITHEHb YUYHIB. 3a pe3yiabTaTaMu MisJIBHOCTI y4YHS
BUMTEJIb KOPETYE HOT0 3HAHHS, BMIHHS, CIOCOOM HAaBYAIBHO-M3HABAJIBHOI JTisSTTLHOCTI, TEPMiHH, BHIH
Ta eTany pi3zHUX (HOpPM KOHTPOIIIO, 3a0e3Nedye THM CaMUM MOKJIMBICTb CaMOYIIPaBIIiHHS HABYAJIbHOIO
TISTTBHICTIO CTapIIOKIACHUKAMM.

Kpurepii oriHioBaHHs HaBYAJIbHUX JIOCSITHEHb YUHIB

J1o HaBYANLHUX JOCSATHEHb YYHIB 3 MAaTEeMaTHKH, SIK1 MiJIATal0Th OLIHIOBAHHIO, HAJIC)KATh:

. TEOPETUYHI 3HAHHSA, IO CTOCYIOTHCS MATeMAaTUYHUX TIOHATh, TBEPDKEHb, TEOPEM,
BJIACTUBOCTEM, O3HAK, METO/IB Ta 11eli MATEMAaTHKH;

. 3HAHHS, 10 CTOCYIOTBCS CIIOCO0IB MiSTIBHOCTI, SKi MOKHA TTOJIATH Y BUTJISAII CUCTEMH i
(paBuJIa, aJTOPUTMH);

. 3JIaTHICTh 0€3MOCePeTHBO 3/IIMCHIOBATH yXKE BIIOMI CIIOCOOM AiSUTBHOCTI BIAMIOBITHO 10
3aCBOEHUX IIPABHWJI, AITOPUTMIB (HANPHKIAJ, BUKOHYBATH IICBHE TOTOXHE IEPETBOPCHHS BHPA3Yy,
PO3B’A3yBaTH PIBHSHHS NEBHOTO BUIY, BUKOHYBaTH F€OMETPUYHI MOOYIOBH, JOCTIIKYBAaTH (YHKIIIIO



Ha MOHOTOHHICTb, PO3B’I3yBaTH TEKCTOBI 33Jaui PO3IIIIHYTUX TUIIB TOIIO);

. 3aTHICTh 3aCTOCOBYBaTH HaOyTi 3HAHHS 1 BMIHHS JI0 PO3B’s3aHHS HABYAIBHHX 1
NPAaKTUYHMX 33/1a4, KOJIM HUISAX, CIOCIO TaKOro po3B’s3aHHS NOTPIOHO MONepeIHbO BUSHAYUTH (3HANUTH)
CaMoMy.

[Tpu ouiHIOBaHHI HABYAIBHUX JOCATHEHb YYHIB MalOTh BPaXOBYBAaTHUCH:

. XapaKTEPUCTUKU BIAMOBII YUHS: MPABUIIBHICTh, TOBHOTA, JIOT1YHICTh, OOTPYHTOBaHICTh,
LUTICHICTB;

. SKICTb 3HaHb. OCMHCIICHICTh, TJMOWHA, Yy3arajlbHEHICTh, CHCTEMHICTh, THYYKICTb,
II€BICTH, MILHICTE;

. CTYHiHb c()OPMOBAHOCTI 3arajlbHOHABYAJIBHUX Ta MPEIMETHUX YMiHb 1 HABHUOK;

. pIBEHb BOJIOJIIHHS PO3YMOBHMH OTIEpAIlisiMUA: BMIHHS aHalI3yBaTH, CHHTE3yBaTH,
MOPIBHIOBATH, a0CTparyBartu, KJIacuQikyBaT, y3aralbHIOBaTH, pOOUTH BUCHOBKHU TOLIO;

. JOCBIZT TBOpPYOi [IsUIBHOCTI (BMIHHS BUSBIATH TpoOJeMH Ta pO3B’s3yBaTh iX,
(bopMyITIOBaTH TIOTE3N);

. CaMOCTIHHICTb OI[IHHUX CY/IKEHb.

BinmoBigHO [0 CTymneHs OBOJIOAIHHS 3a3HAYCHHMMM 3HAHHSAMU 1 CIOCO0aMU JTisTBHOCTI
BHOKPEMITIOIOTHCSI YOTHPU PiBHI HABYAJIIBHUX JOCSITHEHb YYHIB 3 MaTEMaTHUKH: MMOYATKOBUM, CEpPEIHIH,
IOCTATHIN, BUCOKHIA.

IloyaTkoBuii piBeHb — y4eHb (YUCHUIIS) Ha3WBA€ MaTeMaTUYHUU 00’ €KT (Bupas, GopMyIH,
reoMeTpuuHy (irypy, CUMBOJ), ajie TUIBKM B TOMY BHIIQJIKY, KOJMU Ieil 00’ ekT (oro 300pa’keHHS,
OTHC, XapaKTEPUCTHKA) 3alpOIIOHOBaHO oMy (i) Oe3mocepeHbo; 3a JOMOMOTOI0 BUUTENS BUKOHYE
€JIEMEHTApPHI 3aBIaHHS.

Cepenniii piBeHb — ydeHb (y4EHHIIS) TIOBTOpIOE iH(OpMAIIito, omepaiii, aii, 3aCBOEHI HUM
(Hero0) y mpolieci HaBUaHHs, 3aTHUI(a) PO3B’A3yBaTH 3aBJAHHS 33 3pa3KOM.

HocraTHiii piBeHb — yuYeHb (Y4YCHHII) CaMOCTIHHO 3aCTOCOBYE 3HAHHS B CTaHJAAPTHUX
CUTYyaIlisIX, BMi€ BHKOHYBAaTH MaTE€MaTH4YHI oOIeparlii, 3arajibHi METOIU 1 MOCTIIOBHICTh (QITOPUTM)
SKUX oMy (ii1) 3HalOMI, ajie 3MICT Ta YMOBH BUKOHAHHS 3MiHEHI.

Bucokuii piBenb — yueHb (y4eHWIS) 37aTHHI(A) CAMOCTIHHO OPIEHTYBATUCS B HOBHUX JIS
HBOTO (HET) CUTYyallisIX, CKJIaIaTH TUTaH A1 1 BAKOHYBaTH MOT0; IPOIIOHYBATH HOBI, HEBiOM1 oMy (7i1)
pasimie po3B’s3aHHA, TOOTO Horo (if) IisIBHICTE Ma€ AOCIITHUIBKUNA XapaKkTep.

Or1iHIOBaHHS SIKOCTI MaTeMAaTHYHOI MMATOTOBKU YYHIB 31HCHIOETHCS y JIBOX aCIIEKTaX: PiBEHb
OBOJIO/IIHHSA TEOPETUYHHMH 3HAHHSAMHU Ta SKICTh MPAKTUYHUX YMiHb 1 HaBHYOK, 3/aTHICTb
3aCTOCOBYBAaTH BUBUCHHMM Matepiaj I 4ac po3B’s3yBaHHS 3a1ad 1 BipaB. OLIHIOBAHHS 31HCHIOETHCS
B CHUCTEMi TOTOYHOTO, TEMAaTUYHOTO KOHTPOIIO 3HAHb, KOJNW Oalli BUCTABISIOTHCS 32 BUBUYCHHS
OKpEMHUX TE€M, PO3/IUIIB Ta Mij Yyac JAep>KaBHOI aTecTalii.

PiBens

HaBYAILHHU ban
X 51

JOCSTHEHD

Kpurepii oriHtoBaHHSI HaBYAIBHUX JTOCATHEHB

L. 1 | Ydenp (y4eHHIlS) pO3Mi3HAE OJIUH 13 KUTBKOX 3alPOTIOHOBAHMX MAaTeMAaTHUYHUX
ITouaTkoBuit 00’€KTiB (CHMBOIIIB, BUPa3iB, FCOMETPUYHUX (Piryp TOIIO), BUALIUBIIN HOTO
cepesl IHIINX; YUTAE 1 3aIHUCy€e YHCia, Iepenrcye TaHHi MaTeMaTHIHUH BUpa3,
dhopmyny; 300paXkye HAMMPOCTIIT TeOMeTpUYH1 BITypH (MaTIOE €CKi3)

2 | YueHb (y4eHHIIS]) BUKOHYE OJHOKPOKOBI i1 3 YUCITaMH, HAUTIPOCTIITUMU
MaTeMaTHYHUMH BUpa3aMH; BIII3HAE€ OKPEMi MaTeMaTU4Hi 00’ €KTH 1 OSICHIOE
CBiii BHOIp

3 | Ydenp (yueHUIs) MOPIBHIOE 1aHi 200 CIIOBECHO OMUCAaHI MaTeMaTHU4HI 00 €KTH
3a X CYTTEBMMH BJIACTUBOCTSIMHU; 32 JIOTIOMOTO0 BUMTENSI BUKOHYE €IIEMEHTapHI
3aBJIaHHS

II. Cepenniit 4 | Yaenp (YUCHHIS) BIATBOPIOE O3HAYCHHS MATEMAaTUYHUX ITOHATS 1
(dbopMyItOBaHHS TBEPKCHb; HA3WBAE €JICMEHTH MaTEMATHYHUX 00’ €KTiB;
(hopMyITIO€e esKi BIACTHBOCTI MATEMaTHYHUX 00’ €KTIB; BUKOHYE 3a 3pa3KoM
3aBJaHHsI 000B’SI3KOBOT'O PiBHS

5 | Ydens (yueHuIs) UIIOCTpye O3HAUYEHHS MaTEMaTHUYHUX MOHATh, (POPMYITIOBAHHS




TCOpEM 1 IMpaBUJI BUKOHAHHA MAaTCMAaTUYHUX ,Z[lﬁ MMpUuKIagaMu 3 MosACHCHb
BUMTENS a00 MiIPyYHUKA; PO3B’A3y€E 3aBIaHHs 00OB’ I3KOBOTO PIiBHS 32
BiI[OMI/IMI/I AITOPUTMAMHU 3 YACTKOBUM NNOSAICHCHHAM

VYyens (yueHUIIs) UTIOCTPY€E 03HAUYCHHS MAaTEMAaTHYHKX MTOHATh, (DOPMYTIOBaHHS
TEOpeM 1 IpaBUJI BUKOHAHHS MAaTEeMaTUIHUX I BIACHUMU MPUKIIATAMH;
CaMOCTIHHO pO3B’sI3y€ 3aBJaHHS 000B’I3KOBOTO PIBHS 3 JOCTATHIM MOSCHEHHSIM;
3aMucye MaTeMaTUYHHUI BUpPa3, HOpMyITy 3a CIIOBECHUM (POPMYITIOBAHHSAM 1
HaBIaKU

111
JlocTaTHii

VY4eHb (yueHHIs) 3aCTOCOBYE O3HAYCHHSI MAaTEMaTHYHUX MOHATH Ta iX
BJIACTUBOCTI ISl pO3B’sI3yBaHHS 3aBJaHb y 3HAWOMHX CHUTYaIlisIX; 3HAE
3aJIeKHOCTI MK €JIEMEHTaMU MaTeMaTUYHHUX 00’ €KTiB; CAMOCTIMHO BHUIIPABIIsE
BKazaHi oMy (ii1) MOMUIIKH; pO3B’sSI3y€ 3aBaHHs, TlepeadadeHi mporpamoro, 6e3
JIOCTaTHIX MOSICHEHb

VYuyens (yueHUIIsT) BOJIOIi€ BU3HAYCHUM IIPOTPaMOI0 HABYAJIbHUM MaTepiaioMm;
PO3B’s3y€ 3aBAaHHS, TIepe0adeHi MPOrpaMoro, 3 YaCTKOBUM MOSICHEHHSIM;
YaCTKOBO apryMEHTY€ MaTeMaTU4H1 MipKYBaHHs 1 po3B’si3aHHsI 3aBAaHb

VY4eHb (yueHUIs) BIIbHO BOJIOJIE€ BU3HAYCHUM IPOTPaMOI0 HaBYAIbHUM
MarepiajgoM; CaMOCTIHO BUKOHYE 3aBAaHHS B 3HAHOMHX CHUTYaIlisX 13 TOCTaTHIM
ITIOACHCHHSM, BI/IHpaBJ'I}IG znonymeHi IIOMMUIJIKH; HOBHiCTIO apryMeHTye
OOTpYHTYBaHHS MaTEMaTUYHHUX TBEPKCHbB; PO3B’A3Y€ 3aBIAAHHS 3 JIOCTATHIM
ITOACHCHHSIM

IV. Bucokui

10

3HaHHs, BMIHHS i HABUYKH Y9HsI (YISHHI[1) TTOBHICTIO BIAMOBIAAIOTh BUMOTaAM
MpOrpaMu, 30KpeMa: YIeHb (yUEHUIs) YCBIOMITIOE HOBI JIJIst HOTO (HeT)
MareMaTtuyHi (pakTu, i7ei, BMi€ JOBOIUTH TIepeadadeHi mporpamMmoro
MaTeMaTH4H1 TBEPKEHHS 3 IOCTaTHIM OOIPYHTYBAaHHSM; I1i]1 KEPIBHUIITBOM
YUHTEIS 3HAXOIUTh JpKepena iHdopmarllii Ta caMOCTIHHO BUKOPUCTOBYE iX;
PO3B’sI3y€ 3aBIAAHHS 3 TOBHUM MOSICHEHHSIM 1 OOTPYHTYBaHHIM

11

VYyens (yueHUIIs) BUIBHO 1 TPaBUIILHO BUCIIOBIIIOE BIAMOBIAHI MaTeMaTHYH1
MIpKyBaHHS, IEPEKOHIMBO apTyMEHTYE iX; CAMOCTIHHO 3HAXOAUTH JDKEpea
iH(opmarrii Ta mparroe 3 HUMH; BUKOPUCTOBY€E HaOyT1 3HAHHS 1 BMiHHSA B
HEe3HAHOMUX Il HBOTO (HEl) CUTYyaIlisiX; 3Ha€e mepe0dadeHi mporpaMoro OCHOBHI
METOM PO3B’sI3yBaHHS 3aBJaHHs 1 BMI€ 1X 3aCTOCOBYBATH 3 HEOOX1THIUM
OOIPYHTYBaHHSM

12

VY4eHb (yueHUIs) BUSABIISIE BapiaTUBHICTh MUCIICHHS 1 pallioHaJIBHICTh Y BUOOP1
croco0y po3B’si3aHHS MaTEeMAaTHYHOI TPOOJIEMHU; BMI€ y3arajabHIOBaTH i
cucTeMaTU3yBaTH HaOyTl 3HAHHS; 31aTHUI(a) PO3B’I3yBaTH HECTAHJAPTHI 3a/1a4i
Ta BIIPaBU




OPIEHTOBHUI TEMATUYHUUA IVIAH BUBUEHHSA
AJITEBGPU 1 IOYATKIB AHAJII3Y TA TEOMETPII,

NPO®LILHUI PIBEHH
(6cvozo 630 200)
Auaredpa i noyatku aHajuizy (eceoco 350 (420) 200)
KinpkicTb Kinpkictsb
K1 Howm TOJIUH JJIsI TOJIUH ISt
ac ep Hazpa temu BHUBUEHHS BHUBUEHHS
TEeMH TEMH TEeMH
350 ron. 420 ron.
1 @DyHKI1ii, MHOTOYJICHH, PIBHAHHS 1 HEPIBHOCTI 40 54
2 CreneneBa QyHKITIS 30 30
3 TpuronomerpuyHi GyHKIII1 30 30
4 TpuronomeTpuyHi piBHSIHHS 1 HEPIBHOCTI 28 36
10 5 I'panuus Ta HenepepBHicTh ¢yHkii. [Toxiana Ta ii 36 48
3aCTOCYBaHHS
HOBTOPCHH?I, y3arajJbHEHHS Ta CUCTEMaTH3allisl HaBYaJIbHOIO 11 12
Mmarepiany, po3B'sa3yBaHHs 3a/1a4, Pe3epBHUM yac
Pazowm: 175 210
6 [Toka3HukoBa Ta Jorapudmiuna GyHKuii 36 32
7 EnemenTn koMOGiHATOPUKH, TEOPii KMOBIpHOCTEH 1 13 13
MaTEeMATHYHOI CTATUCTUKHU
8 IaTerpan ta 1oro 3acToCyBaHHS 26 30
11 9 PiBHsHHS, Hep'iBHOCTi Ta IX CUCTEMU. Y3arajibHEHHs Ta 30 30
CUCTEeMaTH3allisl
HOBqueHHﬂ, y3arajibHEHHS Ta CHCTEMaTH3allis HaBYaJIbHOTO 65 100
Marepiary, po3B'si3yBaHHs 3a]1a4, pe3€pBHUIN Yac
Pazowm: 175 210
I'eometpis (écvozo 280 (210) 200)
KinbkicTs KinbkicTs
Kia Hom TOJIUH AJIs TOJIUH AJIs
. ep HaszBa Temun BHUBUYCHHS BHUBUCHHS
TEMU TEMU TEMU
280 rog. 210 rogx.
1 CHCTgMaTgsauiﬂ Ta y3araJibHEHHS (DaKTIB 1 METOMIB 13 13
TTaHIMEeTPil
2 Beryn 1o crepeometpii 12 12
3 [TapanenbHICTh NPSIMUX 1 IUIOMIKMH Y IPOCTOPI 26 21
10 4 | llepneHAMKYISIPHICTD MPSIMUX 1 IUIOMIMH Y POCTOPI 34 24
5 Koopzmgam, reOMEeTpUYH1 IEPETBOPEHHS Ta BEKTOPU Y 30 13
pocTopi
HOBTOPCHH?I, y3arajJbHEHHS Ta CUCTEMaTH3allisl HaBYaJIbHOIO 20 12
Mmarepiany, po3B'sa3yBaHHs 3a/1a4, Pe3epBHUI yac
Pasowm: 140 105
6 MHoOrorpasHuKu 27 24
7 Tina oGepranHs 25 21
11 8 O06’emu Ta MIIONI MOBEPXOHb T€OMETPUYHHX TIJT 30 27
HOBqueHHﬂ, y3arajibHEHHS Ta CHCTEMaTH3allis HaBYaJIbHOTO 53 33
Marepiary, po3B'si3yBaHHS 3a]1a4, pe3€pBHUIN yac
Pazom: 140 105




OPIEHTOBHMU IIJIAH ITPOBEJIEHHS KOHTPOJIBHUX POBIT

[TPO®IJILHUI PIBEHD
Aure0pa i mo4aTKM aHaJi3y
Ho Kinpkictb
Krac Mep Hassa temu KOHTPOJIbH
T;M ux poOiT
1 @DyHKI1i1, MHOTOWICHH, PIBHSHHS 1 HEPIBHOCTI 3
2 CrenereBa GyHKITIS 2
3 Tpuronomerpuusi GyHKIii 2
10 4 TpuronoMeTpuyHi piBHSIHHS 1 HEPIBHOCTI 2
5 I'pannug Ta HenepepBHicTh ¢yHKuii. IToxinHa Ta ii 3acTOCYBaHHS 3
[ToBTOpEHHS, y3araJbHEHHS Ta CUCTEMAaTH3allisl HaBYAIbHOTO 1
Marepiany, po3B's3yBaHHs 3a/1a4, pe3epBHUHN Yac
Pazom: 13
6 IToxa3nukoBa Ta norapudmiyna GyHKIi 2
7 Enementn koMOiHATOPHUKH, TEOPii KMOBIpHOCTEH 1 MaTEMaTHUHOT 1
CTaTUCTUKU
8 InTerpan Ta Horo 3acToCyBaHHs 2
11 9 PiBHsIHHS, HEPIBHOCTI Ta iX CUCTEMU. Y3araJbHEHHS Ta 1
crcTeMaTH3allis
[ToBTOpEHHS, y3araJbHEHHS Ta CUCTEMAaTH3allisl HaBYAIbHOTO 1
Marepiany, po3B's3yBaHHs 3a/1a4, pe3epBHUHN Yac
Pazowm: 7
I'eomeTpist
Ho KinbkicTs
Kiac ZI:I\IZ Ha3Ba Temu KOHTPOJIBHUX
" poOiT
1 CucrtemaTu3allis Ta y3arajabHEeHHS (DaKTiB 1 METOIB MIaHIMETPii 2
2 Beryn g0 crepeomerpii 1
3 [TapanenbHICTh MPSIMUX 1 TUIOMIHUH Y MPOCTOPI 2
10 4 [lepneHUKyYISIPHICTH npAMAX 1 TUTOIIMH y IPOCTOPI . 2
5 KoopaunaTtu, reoMeTpuuH1 NEPETBOPEHHSI Ta BEKTOPHU Y IIPOCTOPI 2
[ToBTOpEHHS, y3arajJbHEHHS Ta CUCTEMaTH3allil HaBYaJbHOTO 1
Mmarepiany, po3B'sa3yBaHHs 3a/1a4, Pe3epBHUM yac
Pazowm: 10
6 MHoOrorpasHuKH 2
7 Tina oGepranHs 1
11 8 O06’emu Ta IO MOBEPXOHb TEOMETPUIHHUX Tin 2
[ToBTOpEHHS, y3arajJbHEHHS Ta CUCTEMAaTH3allisl HaBYAIbHOTO 1
Marepiany, po3B's3yBaHHS 3a/1a4, pe3epPBHUN dac
Paszowm: 6




Anrebpa i mouaTku aHamizy 10-if kimac
(175 200, 5 200 Ha mucoenn, 210 200, 6 200 Ha musicoeHs)

K-
CTh . . . .
ronn 3MicT HaBYAJIBHOTO MaTepiaay HaBuajbHi 1oCATHEHHS YYHiB
H
40 | Tema 1. ®YHKIIII, MHOT'OYJIEHU, VYyens (yueHuus):
(54) | PIBHSIHHSA 1 HEPIBHOCTI 300pakye Ha qiarpamax abo YUCIIOBIN IpsMiil

MHOXH1HH, orepanii Hal MHOKHHAMHU. 00’ €THaHHSA 1 Iepepi3 MHOXKUH Ta LII0CTPYE
B3aeMHO o1HO3HAYHA BIAIIOBIAHICTE MK MMOHSTTA H1AMHOXWHHU,
€JIEMEHTaMU MHOXKHH. PiBHONOTY>XHi (opMy.110€ O3HAYCHHS TT1IMHOKUHH,
MHOKHHU. 00’ eqHaHHS 1 TIepepi3y MHOKHH; 3HAXOAUTH

YucaoBi MHOKHHA. MHOKHHA TIACHUX 00’ €THaHHS 1 Iepepi3 YHCIOBUX MHOXKUH;
qucen. KOPHCTYETHCH PI3HUMHU CITIOCOOAMU 3a/TaHHS

Yucnosi ¢pynkuii. Criocodu 3aganus byHK11; (PopMY.TI0€ O3HAYCHHS YHCIOBOT
¢dbynkmii. O6JacTh BUSHAYCHHS 1 MHOKHHA (byHKIIi1, 3poCcTaryoi Ta craaHoi PyHKITIH,
3Ha4yeHb (yHkii. ['padik GpyHKii. napHoi Ta HemapHoi PyHKIIH;
3pocTaHHs 1 CIIaJlaHHs, TAPHICTb 1 3HAXOAUTH 00/1aCTh BUZHAYECHHS
HenapHicTh QYHKITIN, HAWOLIBIIIE Ta (YHKITIOHATEHUX 3QJICKHOCTEH, 3HAYCHHS
HaliMeHIe 3Ha4YeHHs QyHKIlli. BmactuBocTi 1 | GyHKIIM MpY 3alaHUX 3HAYEHHSAX apTyMEHTY 1
rpadiku ocHOBHMX BB (yHKLIH. [IoOynoBa | 3HaueHHS apryMeHTy, 3a SKuX (pyHKIis HaOyBae
rpadikiB GyHKIIIHN 3a JOTIOMOTOIO JTAHOTO 3HAYEHHS; BCTAHOBJIIOE 32 Tpadikom
reOMETPUYHUX MIEPETBOPEHD BIIOMHX ¢byHKii ii BIACTUBOCTI; BUKOHYE i MOSICHIOE
rpadikiB GyHKIIIH. nepeTBOpeHHs rpadikiB PyHKITIH; JOCTIAKYE

PiBHOCHITBHI TEpETBOPEHHS PiBHSHb. ¢byHK1IT 1 BAKOPHUCTOBYE OJIepKaHi Pe3yIbTaTH
PiBHsIHHS-HacTi KA. 3aCTOCYBaHHS pu o0ynoBi rpadikiB QyHKITIH;
BJIACTUBOCTEH (PYHKIIN 10 pO3B’A3yBaHHS 3aCTOCOBYE€ BJIIACTHBOCTI (PYHKLIN Ta
PIBHSHB. MHOT'OUJICHIB 710 PO3B’I3yBaHHS PIBHSHb 1

PiBHOCHITBHI TEpEeTBOPEHHS HEPIBHOCTEH. | HEPIBHOCTEH;

Merton iHTEpBaIiB. OMHUCYE 3MICT TIOHATH «PiBHIHHSA-HACTIIOK> 1

PiBHAHHS 1 HEPIBHOCTI, 110 MICTATH 3HAK «pIBHOCHJIbHI IEPETBOPEHHS PIBHIHD Ta
MOJTYJISA. HEpIBHOCTEH»; BUKOPUCTOBYE X TIpH

PiBHSAHHS 1 HEPIBHOCTI 3 MapaMeTpaMu. PO3B’A3yBaHHI piBHSHB Ta HEPIBHOCTEH;

['padix piBHSIHHS 3 ABOMA 3MIHHUMH. PO3B’sI3y€ HEPIBHOCTI 3a JOTIOMOTOI0 METOTY
HepiBHicTs 3 1BOMa 3MiHHUMU. ['padik 1HTEepBaJIiB; PIBHSAHHA 1 HEPIBHOCTI, SIKi MICTATh
HEPIBHOCTI 3 IBOMAa 3MIHHUMHU. 3HAK MOAYJIS 1 MapaMeTpu;

Cucremu piBHSHb 1 HEPIBHOCTEH. Oynye HeckinaaHi rpadiku piBHSIHb Ta

Hinenns muorouwieHi. Teopema Be3y ta HEpIBHOCTEH 13 IBOMA 3MIHHUMH; KOPUCTYEThCSI
HACJIIKH 3 Hel. METOJIOM MaTeMAaTUYHOI 1HYKIII1 7Sl TOBEJCHHS

MeToa MaTeMaTHYHOI 1HTYKITIT. TBEPJIKCHb.

30 Tema 2. CTEIIEHEBA ®YHKIIIS VYyens (yueHuus):
(30) Kopinb n-ro crenens. ApudmMeTnaHuit (opmy1r0€ 0O3HAUCHHS KOPEHS 1-20 CTETEHS,

KOPiHb N-TO CTENEHs, HOro BIACTHUBOCTI.
[lepeTBOpeHHS BHpa3iB 3 KOPSHIMH N-T'O
CTEeTIeHsl.

Oynkuis Ta ii rpadik.

IppauionanbHi piBHsSHHS. [ppanionanbHi
HEPIBHOCTI.

Creninb 3 palioHaIbHUM MTOKa3HUKOM,
roro BiaacTuBOCTI. [lepeTBopeHHs BUpa3iB,
SIK1 MICTSITh CTEIIIHb 3 PaIliOHATLHUM
MIOKa3HUKOM.

CreneneBa ¢QyHKIIis, ii BIaCTUBOCTI Ta

rpadik.

apu(METHYHOTO KOPEHS 1-TO CTEMEHs, CTEIEHS 3
parioHaIbHUM MTOKa3HUKOM, BJIACTHBOCTI
KOpPEHIB Ta CTENEeHs 3 paliOHAIbHUM
MTOKa3HUKOM;

004YHCIII0€, OLIHIOE Ta MOPIBHIOE 3HAYCHHS
BHPAa3iB, K1 MICTATh KOPEHI Ta CTETICHI 3
paIlioHaTbHUMU MMOKa3HUKAMU; 300PasKye
rpadik crerneHeBoi QPyHKIIii;

PO3B’s13y€ ippalnioHalbHi PIBHSHHS Ta
HEPIBHOCTI, 30KpeMa 3 mapaMeTpaMu;
3aCTOCOBYE BIACTUBOCTI (PYHKIIIH J10
pO3B’s3yBaHHS IpPAIIOHAILHUX PIBHSHB 1




O6oporHi ¢yHKIii. B3aeMHO 00epHeHi

byHKIIII.
IppanioHanbHi piBHSHHS, HEPIBHOCTI 3

HEpPIBHOCTEH.

napaMeTpamu.
30 | Tema 3. TPUT'OHOMETPHUYHI
(30) | PYHKIIII
Panianne BumiproBanus KyTiB. Cunyec,
KOCHUHYC, TAHT€HC, KOTAHI'€HC KYTa.
TpuronomeTpuyHi (HyHKIIIT YUCIOBOTO
aprymenty. [lepioguuHicTh QyHKIIIH.
BrnactuBocti Ta rpadiku TPHrOHOMETPHUYHUX
byHKITIH. VYuens (yueHuns):

OCHOBHI CITIBBIJHOIIEHHS M1X BHKOHYE€ TIEPEXi/ BiJl paiaHHOI MipH KyTa J0
TPUTOHOMETPUIHUMHU (YHKIIISIMU OJTHOTO IpalyCHOI 1 HABMAaKH; BCTAHOBJIIOE
aprymenty. ®opMynu 3BEACHHS. BIJIMIOBITHICTD MK JIICHUMU YUCIIaMH 1
Tpuronomerpuusni popmynu: Gopmynu TOYKaMH Ha OJMHUYHOMY KOJIi;

J0JJaBaHHA, (OPMYIIH MOABIHHOTO 004U CJII0€ 3HAUCHHS! TPUTOHOMETPUYHUX
apryMeHry, (popmysu nepeTBOpEeHHs CyMH 1 BHpAa3iB 3a IOTIOMOT0I0 TOTOKHUX IEPETBOPEHb;
PI3HUILI TPUTOHOMETPUYHUX (QYHKIIH y (opMyJ1I0€ 03HaUEHHS CUHYCA, KOCHHYCAa,
T00yTOK, GOpMYJIH IEPETBOPEHHSI TOOYTKY TaHreHca 1 KOTaHTeHCa KyTa YACIOBOTO
TPUTOHOMETPUYHHX PYHKLIN Y CyMy, apryMEHTY; BIIACTHBOCTI TPUTOHOMETPHYHUX
dbopMyIH TOHMKEHHS CTeTeHs, (OpMYITH (GyHKIIIH; BIACTUBOCTI MEPIOAUIHUX (PYHKITIH;
HOTPIHOTO apryMeHTy, GopMyiH Oynye rpadiku nepioguyHuX QyHKIIiH;
MTOJIOBUHHOTO apryMeHTy. BupakeHHs JTIoCcTpY€E BIaCTHBOCTI MEepioANIHUX (DYHKITIH 32
TPUTOHOMETPUYHHX (PYHKILIN Yepe3 TAaHTeHC | JOIOMOTOI0 rpadikiB; MepeTBOPIOE
MOJIOBUHHOTO apT'yMEHTY. TPUTOHOMETPHUYHI BUPA3H.
28 Tema 4. TPUT'OHOMETPHUYHI VYyens (yueHuus):

(36) | PIBHSIHHSI 1 HEPIBHOCTI (hopmy.110€ 03HaUEHHSI OOEPHEHUX

OO6epHEHI TPUTOHOMETPUYHI (PYHKIIIT: TPUTOHOMETPUYHUX (YHKIIIN; 0OIPYHTOBYE
O3Ha4YeHHs, BIACTUBOCTI, Tpadiku. (dhopMyu KOPEHIB TPUTOHOMETPUYHHX PIBHSHb

Haiinpocrimni TpuroHoMeTpuyHi piBHAHHS. | X = @.co5% = o.fgr =a.cigr =0 ;

OCHOBHI cTTOCOOM pO3B’sI3yBaHHS PO3B’sI3y€ TPUTOHOMETPUYHI PIBHSIHHS Ta
TPUTOHOMETPUYHHX PiBHSHb. HEPIBHOCTI, 30KpeMa 3 IapaMeTpaMHu.
TpuronomeTpudHi HEPIBHOCTI.
TpuroHoMeTpu4Hi piBHSIHHA 1 HEPIBHOCTI 3
napameTpamu. PIBHSHHS 1 HEPIBHOCTI, sIKi
MICTSITh 00€pHEH1 TPUTOHOMETPHYHI (PYHKIII.
36 Tema 5. TPAHUISA TA VYueHb (yueHurs):
(48) | HENEPEPBHICTb ®YHKIIII. (hopmy.TI0€ O3HAUEHHS TPAHUII TOCTITOBHOCTI i

MOXIAHA TA ii 3ACTOCYBAHHSA
I'panuns nocnigoBaocTi. OCHOBHI
TEOPEMH MPO TPAHUIII TOCTITOBHOCTEH.

I'pannus ¢yHkii B TOUII.

OCHOBHI TeopeMH PO TpaHuIli GyHKITIT B
TOMYIII.

HenepepBHicTh GyHKIIIT B TOUII 1 HA
IPOMIXKY.

BnactuBocTi HenepepBHUX (YHKITIH.
Touku po3puBy QyHKIII.

3amadi, K1 IPUBOAATH 10 TIOHATTS
MOX1THOA.

[Toximna QyHKIii, 1T reOMeTpUYHUH 1
¢bi3uuHui 3MicT. PIBHSHHS JOTUYHOT 10
rpadika ¢yskiii. [IpaBuna

rpanuIli GyHKIIT B TOUIl; HEMEPEPBHOCTI
GbyHKIT;

(opmyJir0€ OCHOBHI BIIACTHBOCTI TPaHUITI
¢GyHKLIT Ta BAKOPUCTOBYE iX JUIsl 3HAXOPKEHHS
TpaHMIlb 3aaHUX QYHKITIN;

MOSICHIOE TEOMETPUYHUH 1 Pi3UuHUil 3MicCT
MMOX1QHOT;

(hopmy.TI0€ 03HAUEHHS TOXiAHOT (QYHKITIT B
TOYIIi, MpaBwIa qudepeHIIFOBaHHs, TOCTaTHI
YMOBH 3pOCTaHHSA 1 CagaHHs (yHKIIII,
HEOOX1/IHI ¥ TOCTaTHI YMOBU €KCTPEMYMY
GyHKIT;

3HAXOAUTh KYyTOBUH KOE(DIIIEHT JOTUYHOT 10
rpadika ¢pyHKuii B JaHINA TOYII];

3HAXOAUTH TOXIJTHI DYHKITIH;




TuQepeHIIiIoBaHHS: TTOXiIHa CyMH, TOOYTKY 1
yacTku QyHkiii. Cknanena QyHKIIis.
[MoxinHa cknaneHoi GPyHKIii.

IToxixaHi cTeneHeBol Ta
TPUTOHOMETPUYHHX (PYHKIIIH.

O3naka cranocti GyHkiii. JlocraTHi yMOBH
3pocTtaHHs 1 cnananus GpyHkuii. Ekctpemymu
¢byukii. Haitbinpie 1 HalitMeHIe 3Ha4eHHS
¢GyHKLIT HAa TPOMIXKKY.

3acTtocyBaHHsI MOX1IHOT 7151
PO3B’sI3yBaHHS PIBHSHB Ta JOBEIACHHS
HEPIBHOCTEH.

Hpyra noxigHa. [ToHATTS onmykiocTi
¢byukii. Toukn neperuny.

3HaxO/KEHHS MPOMIXKKIB OMYKIIOCTI
GbyHKIIIT Ta TOYOK 11 IeperuHy.

3acTocyBaHHS NEPUIOI Ta APYroi MOXITHUX
JI0 TOCTIDKeHHS QYHKITIN 1 TOOYI0BH 1X
rpagikiB. AcumMnToTu rpadika QyHKIi.

3acTocyBaHHsI MIOX1THOT 10 PO3B’ I3yBaHHS
3aja4, 30KpemMa MPHUKIAJHOTO 3MICTY.

3aCTOCOBYE TOXIAHY JIJIs1 3HAXOKCHHS
MIPOMIKKIB MOHOTOHHOCTI 1 EKCTPEMYMiB
GyHKIT;

3HAXOAUTH HAOUIbIIE 1 HAlIMEHIIIE 3HAYEHHS
GbyHKIIT; AocaiaxKye QyHKIIIT 32 TOTTOMOTOI0
MoXiHO1 Ta Oyaye rpadiku GyHKITIH;
PO3B’sI3y€ MPUKIIAIHI 3a/1a4i Ha 3HAXOKEHHS
HaWOLIBIINX 1 HAWMEHIIIUX 3HAYCHb PeaTbHUX
BEJIMYNH;

3aCTOCOBYE PE3yJbTAaTH JOCIHIHKEHHS (PYHKITIT
3a JI0TIOMOTOI0 MTOX1HOT 10 PO3B’A3yBaHH
PIBHSIHB 1 HEPIBHOCTEH Ta TOBEACHHS
HEpIBHOCTEH;

ONHUCYE MOHATTS OMYKJIOCTI Ta TOUKH MEPETUHY
(byHKI1IT; 32€TOCOBYE APYTY MOXiAHY 710
3HAXO/[HKCHHS TPOMDKKIB OMYKJIOCTI (DYHKIIIT Ta
TOYOK Ii IEPETHUHY;

AOCTiAKY€ QYHKITIT 3a JOMTOMOTOIO MEPIIoi Ta
Apyroi MOXiJHUX 1 BUKOPHCTOBYE OJIEpXKaHi
pe3yiabTaTH i o0y 108U TpadikiB GyHKITIH.
3aCTOCOBYE TOXIHY JI0 PO3B’I3yBaHHS 3a/1a4,
30KpeMa MPUKIAJTHOTO 3MICTY.

11
(12)

IloBTOpEHHS, y3arajibHEHHA Ta
cucTeMaTH3allisi HaBYaJbLHOIO MarepiaJy,
PO3B'sI3yBaHHS 337124, pe3ePBHUH 4ac




Anrebpa i mouaTtku aHamizy 11 kiac
(175 200, 5 200 Ha muxcoenn, 210 200, 6 200 Ha muiicoeHs)

K-
CTh 3MicT HaBYAJILHOT0 MaTepiaaxy . .
HaBuajibHi 10CATHEHHS YYHIiB
roau
H
36 | Tema 6. IOKASHUKOBA TA VYuensb (yueHuus):
(36) JJIOTAPUOMIYHA ®YHKUII (opmy.1r0€ 03HaUEHHS TOKA3HUKOBOT 1
Cremifs 13 MJHACHAM ITOKA3HUKOM. norapudmivHoi QYHKIIiH Ta iX BIaCTUBOCTI;
[Toxa3nukoBa yHnkiis. Jlorapudmu ta ix (dopmyJroe o3naueHHs Jorapudpma Ta
BiacTuBOCTI. Jlorapupmiuna GpyHKIis. BJIACTUBOCTI JIoTapu(MiB;
[Toxa3HukoBI1 Ta JorapudMidHi pIBHIHHS 1 O0ynye rpadiku MOKa3HUKOBUX 1 JIorapuPMidHUX
HEpIBHOCTI Ta IX CUCTEMH, 30KpeMa 3 byHKIIH;
napameTpamH. NMepPeTBOPIOE BUPA3H, SIKI MICTATH JIOTapumu;
[MoxiHi MOKa3HUKOBOI Ta JOrapuPMiuHOl | 3HAXOAMTH TMOX1/IHI TOKa3HUKOBUX,
GyHKITIH. norapu(MidHHX, CTENIEHEBUX (DYHKITIH 1
3aCTOCOBYE 1X IO JOCIIPKEHHS I[UX KIIaCiB
b yHKITIH;
PO3B’sI3y€ MOKa3HUKOBI Ta JOrapupMiuHi
PIBHSIHHS 1 HEPIBHOCTI Ta X CHCTEMH, 30KpeMa 3
napaMeTpamu
3aCTOCOBY€ TTOKa3HUKOBY Ta JIOTapu(PpMiuHy
¢byHKLIT 70 po3B’I3yBaHHS MPUKIIAIHUX
3aavax.
18 | Tema 7. EJIEMEHTHU VYuensp (yueHuus):

(18) KOMBIHATOPHUKMU, TEOPII 004K CJII0€ BITHOCHY YaCTOTY MOJIT;
NUMOBIPHOCTEU 1 004U CJII0€ HMOBIPHICTD MOJIiT, KOPHUCTYIOUUCH 11
MATEMATHUYHOI O3HAYEHHSAM 1 KOMOIHATOPHUMHU CXEMaMHU;
CTATUCTUKHU MOSICHIOE 3MICT Cepe/IHIX MMOKa3HUKIB Ta

Bumagkosa noxis. BimHocHa yactoTta XapaKTEePUCTUK BUOIPKH;
nofii. 3HAXOAUTb YHCIIOBI XapaKTEPUCTUKU BUOIpKU
HNMoBipHICTh MO/, TAaHUX.
Enementn xomOinatopuku. KomOinaTopHi
npaBuiia cyMu Ta 100yTky. [lepecranoBku,
pO3MIIIICHHSI, KOMOIHAII1.
BubipkoBi XapaKTepUCTUKHU: PO3Max
BUOIPKH, MOJIa, MeJliaHa, CepPeTHE 3HAUCHHS.
I'padiune moganus iHGopmartii mpo BUOIPKY.
26 - VYyensb (yueHuus):
(26) Tema 8. IHTETPAJTTA MOT'O dopm EIYIEC OBH&LCHHH MEPBICHOT 1
3ACTOCYBAHHSI pMy ; pBIe .
g . HEBU3HAUEHOTO 1HTerpaja Ta iX OCHOBHI
[TepBicHa Ta ii BmacTuBOCTI. Tadmuist .
. BJIACTUBOCTI;
MEPBICHUX. .
. . . OMHUCYE MOHATTS BUBHAYCHOTO IHTErpana;
HeBusnauenuii inTerpan Ta ioro .
. (hopMy.T10€ BIACTUBOCTI BU3HAYECHOTO
BJIACTUBOCTI. .
. . . . . iHTerpana;
Busnadenuii iHTerpan, ioro ¢izuyHuil T2 . ..
. . 3HAXOAMTh NIEPBICHI Ta BU3HAUEHUH 1HTErpan 3a
reomerpuuHui 3mict. opmyina Herotona — .
o JIOTIOMOTOFO0 TIPAaBHJI 3HAXOKCHHS MEPBICHUX Ta
Jletiouina. O0YKCIIEHHS IO INIOCKUAX
. . NIEPETBOPEHb;
¢iryp. OGuncieHHs 00’ €MiB TiJI. . ,
3aCTOCOBYE IHTETPAJ 10 PO3B’ I3yBAHHS
OPUKJIAIHUX 3a/1a4.
30 | Tema 9. PIBHSAAHHSI, HEPIBHOCTI TA Y4eHb (yueHuIs):
(30) | IXCUCTEMM. Y3ATAJIbHEHHSA TA PO3pi3Hsi€ BUIM PIBHSHD Ta IX CUCTEM,

CUCTEMATHU3ALIA
Metoau po3B’s3yBaHHS PIBHSHB 3 OJTHIEIO

HEpIBHOCTEH Ta iX cHCTeM, METOIN
pO3B’sI3yBaHHS PiBHSIHB 1 HEPIBHOCTEH Ta iX




3MIHHOIO (PIBHOCHJIbHI IIEPETBOPEHHS, 3aMiHa
3MIHHO{, 3aCTOCYBaHHS BJIaCTUBOCTEH
¢GyHKLIH TOIIO).

Metoau po3B’ss3yBaHHS HEPIBHOCTEH 3
OJTHIEI0 3MIHHOIO (PIBHOCHIIBHI
MePETBOPEHHS, METO/T IHTEPBAIiB, 3aMiHa
3MiHHOI, 3aCTOCYBaHHS BJIaCTUBOCTEH
GyHKIIIHA TOIO).

Cucremu piBHSIHb Ta METOIH 1X
pO3B’sI3yBaHHs (PIBHOCHIIBHI IEPETBOPEHHS
Ta BUKOPUCTAHHAPIBHAHB-HACTIJIKIB, 3aMiHa
3MIHHO{, 3aCTOCYBaHHS BIaCTUBOCTEH

¢GyHKLIH TOIIO).

CHCTEM;
O0OIPYHTOBYE PIBHOCHIIBHICTH BUKOHAHHUX
HIEPETBOPEHb;

3aCTOCOBYE 3arajbHi METOU Ta IPUHOMH 10
PO3B’sI3yBaHHS PiBHSAHB, HEPIBHOCTEH Ta iX
CHCTEM;

PO3B’sI3y€ piBHSIHHS, HEPIBHOCTI, CUCTEMH
PIBHSHB Ta HEPIBHOCTEH 3 TapaMeTpaMu,

3a ONMHCaMH peaTbHUX CUTYallil;

PO3B’sI3y€ 3a1a4i, MOACIISIMH SIKUX € BITOMI1
PiBHSHHS 200 CHCTEMU pPiBHSHb.

65
(100)

IloBTOpEHHS, y3arajJbHEeHHs Ta
CHCTeMATH3allisi HABYAJBLHOI'0 MaTepiaiy,
PO3B'sI3yBaHHS 3a/1a4, pe3epBHUIA Yac




I'eomerpist. 10 kmac
(140 200, 4 200 Ha murcoens, 105 200, 3 200 Ha musicoens)

K-
CTh . . . .
ronn 3MicT HABYAJILHOTO MaTepiaxy HaBuajbHi 1ocATHEHHS YYHiB
H
18 | Tema 1. CUCTEMATU3ALIA TA
(18) Y3ATAJIBHEHHS ®AKTIB 1 VYueHb (yuyeHHIIN):
METOIIB IJIAHIMETPII po3pi3Hs€ 03HAUYBaHI i HEO3HAYYBaH1 OHATTS,
Axciomu mna"imeTpii. CucreMa OMoOpHUX | aKCIOMH 1 TEOpEMU TIIaHIMETPi;
¢axTiB Kypcy miaHimerpii. ['eomerpuuHi i BHKOPHUCTOBY€ BUBYEHI B OCHOBHIN IIKOJI
aQHATITUYHI METOJIU PO3B’ I3yBaHHS dbopMyIH 1 BIACTUBOCTI I PO3B’ I3yBaHHS
TUTAHIMETPUY- HUX 3a]1a4. TUTAHIMETPUYHUX 3a7a4.
12 Tema 2. BCTYII 1O CTEPEOMETPII VYueHb (yuyeHHIIA):
(12) OCHOBHI IOHATTS cTepeoMeTpii. AKcioMH | po3pi3Hsi€ 03HaUYyBaHi 1 HEO3HAUYBaHI MOHATT,
cTepeoMeTpii Ta Haciaku 3 HUX. [IpocTOpoOBl | aKCiOMU 1 TEOPEMH CTEPEOMETPIT;
reomeTpuuHi ¢irypu. [TouaTkoBi ysBiIeHHS HA3MBA€ OCHOBHI MOHSATTS CTEPEOMETPIi;
PO MHOTOTPaHHUKH. HABOJAMTH MPHUKJIAIM IPOCTOPOBUX
Haiinpocrimi 3anavi Ha moOynoBYy reoMeTpuYHuX Qiryp;
nepepi3iB MHOTOTpaHHUKIB. [IoHATTS Tpo | GopMYJTIOE aKCIOMH CTEpEeOMETPii Ta HACHIIKH 3
aKCIOMAaTUYHUHA METO.. HUX;
MOSICHIOE 3aCTOCYBAHHSI aKCIOM CTEPEOMETPIi 110
O3B’ sI3yBaHHS T€OMETPUYHUX 1 TPAKTUIHUX
3a/1a4; po3B’si3y€ 3a/1a4i Ha MOOYI0BY Mepepi3iB.
26 | Tema 3. HAPAJIEJIBHICTD ITPSIMUX I | Yyens (yueHuus):
21) IJIOLIHUH Y MTPOCTOPI (opmytr0€ 03HaUEHHS NapaIeNbHUX 1
B3aemHe po3milieHHs 1BOX NPSAMUX Y MHUMOODKHUX MPSIMUX, ApaleIbHUX MPSAMOI 1
MPOCTOPI: MPsIMi, O EPETUHAIOTHCS, TUTOLIMHM, TTapaJieIbHUX TUIOIIKH; O3HAKU
napanesabHi, MUMOODKHI ipsaMi. O3Haka napaneabHOCTI MPSAMHUX 1 IJIOLIMH; BIACTUBOCTI
MHUMOO1KHUX MPSIMHUX. napayieIbHUX MPSIMUX 1 TUTOIIHH;
B3aemHe po3milieHHs NpsiMOi Ta TUIOMIKMHU | KJAAacH(iKy€ B3aeMHE pO3MIIIEHHS MPSMHUX,
y TIPOCTOPI: MpsMa 1 TUIOIINHA, 1110 MPSIMUX 1 TUTOITUH, TUTOIIHH y TPOCTOPI;
NEPEeTHUHAIOTHCS, MapajelbHi IpsaMa i 3HAXOAUTH i 300pakye napasenbHi npsmi Ta
wionirHa. O3HaKa napajeabHOCTI MPSAMOi Ta | IJIOIIMHU Ha PUCYHKAX 1 MOJEISIX;
IUTOLIVHH. Oyaye 300pakeHHsI IPOCTOPOBHX (iryp Ha
B3aemHue po3milieHHs JBOX IUIOIIMH Y [UIOILMHI;
IPOCTOPI: TUIOMIMHY, IO EPETUHAIOTHCS, PO3B’AI3y€ 33124l HAa 3aCTOCYBAaHHS
napasenbHi mommHu. O3Haka BJIACTUBOCTEH Ta 03HAK MapaelbHOCTI
napasebHOCTI TUIOIMKH. [CHyBaHHS MPSIMUX 1 TUIOIINH;
MJIONIMHU, TIapaJIeNIbHOT aH1# TUTONTUHI. 3aCTOCOBY€E METOJI CIIIB 1 MPOCKIIIN 10
BracTuBocTi napanenbHUX TUIOIHH. noOyI0BY TIepepi3iB Ta PO3B’ I3yBaHHS 3a/1a4.
[TapanenbHe MPOEKTYBaHHS, HOTO
BJIACTUBOCTI. 300paKeHHS TUIOCKUX 1
MPOCTOPOBUX (PIryp y cTepeoMeTpii.
3anaui Ha MoOyIOBY TepepisiB
MHOTOT'PaHHHUKIB. MeTOI! CITiTIB 1 MPOEKIIiit
noOyI0BY TiepepiziB.
34 Tema 4. IEPIIEHIUKYJISIPHICTD VYueHb (yuyeHHIIA):
(24) NPAMUX I IVIOIHUH Y ¢opmyar0€ 03HaUCHHS IEPIICHAUKYISIPHUX
MMPOCTOPI HPSIMHUX y IPOCTOP1, IPAMOi, MepIEeHANKYIIPHOT

[eprieHAUKYIAPHICTD MPSIMUX Y IPOCTOPI.

[lepnenAMKYIAPHICTD IPAMO] Ta
riomuHU. O3HaKa NeprIeHIuKYIAPHOCTI
MPSIMO1 Ta TUTOIUHH.

JI0 TUIOIINHY, MEPIICHIUKYISIPHUX TUIOIINH;
BJIACTUBOCTI Ta O3HAKH MEPHEHIUKYISIPHUX
MPSIMUX 1 TUIOIINH;

00IPYHTOBYE B3a€EMO3B’ 130K MapaJIeILHOCTI 1




[epnienaukynsp i noxuna. Teopema npo NEePIEHANKYISPHOCTI MPSIMUX 1 MJIOIIMH Y

TPH NIEPIICHANKYIISPH. POCTOPI;

[MepnennukymnsipHicTh TUIOmMH. O3HaKa BHKOPHCTOBYE BUBUCHI BIIACTUBOCTI Ta O3HAKH
MEePIEHANKYIISIPHOCTI TJIOMIKH. 3B'I30K M1k JUTSL pO3B’ SI3yBaHHSI 3a71a4; OOUHCIIIOE BiZICTaH1 Ta
napaieabHICTIO Ta MEPIEeHANKYISIPHICTIO KYTH y IPOCTOPI.

MPSMUX 1 TUTOTIHH.

Kytu y npocTopi: Mi>k IpSIMUMH, MiXK
MPSIMOIO 1 TIIOIMIMHOIO, MIXK TUIOIMHAMH.

Bincrani y mpocTopi: BiJl TOUKH 0
MPsIMOT, BiJl TOUKH JIO TUTOIIIMHU, BiJ] TIPSIMOT
JI0 TIapaJIebHOI 1l TUTOIIMHH, MIXK
napasebHUMH IJIOMUHAMU, MIXK
MHUMOODKHUMH MPSIMUMH.

OproronanbHe npoektyBaHHs. [Lnoma
OpPTOTOHAIBHOI MPOEKIIii MHOTOKYTHHUKA.

[IpakTHyHE 3aCTOCYBaHHSI BJIACTUBOCTEM
napaneabHOCTI Ta MepIeHIUKYISIPHOCTI
MPSIMUX 1 TUTOTIHH.

30 VYyensb (yueHuus):
(18) | Tema 5. KOOPAUHATMN, KOPHCTYETHCH aHAJIOTIEI0 MK BEKTOpaMH Ha

TFEOMETPUYHI IEPETBOPEHHS TA | miomuHi Ta y IpoCcTOpi;

BEKTOPH Y ITPOCTOPI Oyaye y mpocTOpOBil MPSAMOKYTHIH cucTeMi
[IpsiMokyTHa crcTeMa KOOpIUHAT Y KOOpJMHAT TOYKH 1 BEKTOPH 3a X

npoctopi. BigcTtane Mi>k TOUKamu. KOOpPJIMHATAMH;

Koopaunatu cepenuuu Bigpizka. [loain 3anucye popMynu BiicTaHi MK TOUKaMH,

BiJIpi3Ka y JAaHOMY BiJHOIIICHHI. KOOPJIMHAT CepeANHU BiIpi3Ka,
Bekropu y npoctopi. PiBHICTh BEKTODIB. CKaJIIPHOTO T00YTKY;

Konineapnicts BekTopiB. KommuranapHicTh BHKOHYE /i1 HA/T BEKTOPAMH: 3HAXOAUTH CYMY 1

BekTopiB. Omneparii HaJ BEKTOpamMHu Ta ix PI3HUIIO BEKTOPIB, JOOYTOK BEKTOPA Ha YUCIIO,

BJIACTUBOCTI: TONAaBaHHA 1 BIIHIMAaHHSA CKAJIIPHUN TOOYTOK BEKTOPIB, 00UUCIIOE KYT

BEKTOPIB, MHOKCHHSI BEKTOpa Ha YHCIIO, M1k BEKTOpaMHU;

CKaJIApHUNA 10OYTOK BekTOpiB. KyT Mixk po3mi3Ha€ piBHSHHS IUIOMUHM 1 cepu;

BEKTOPAMH. 3aCTOCOBY€E KOOPAMHATH, BEKTOPH IS
PiBHsiHHS mTonmHHA, cepH. PO3B’sI3yBaHHS TEOMETPUYHHX 3a/1a4;
[TeperBopeHHs y IpocTOpi Ta ix HABOJIMUTH MPHUKJIAJAH TIEPETBOPEHB y MPOCTOPI

BJIACTUBOCTI. Ta OMMCYE iX BIACTUBOCTI.

20 IloBTOpEHHS, y3arajibHEeHHA Ta
(12) cucTeMaTH3allisi HaBYaJbLHOIO MaTepiaJy,
PpO3B'sI3yBaHHS 337124, pe3ePBHHUH 4ac




I'eomerpis. 11 xiac
(140 200, 4 200 Ha muxcoens, 105 200, 3 200 Ha muricoens)

K-

CTh . . . .

ronn 3MicT HAaBYAILHOTO MaTepiay HaBuajibHi 10CATHEHHS YYHIiB
H
27 | Tema 6. MHOI'OI'PAHHUKH VYuensb (yueHuus):

(24) JBorpanHi kytu. JIiHIHHANA KyT po3Mi3HAa€ OCHOBHI BUAM MHOTOTPAHHHUKIB Ta iX
JIBOTPAaHHOTO KyTa. MHOTOTpaHH1 KyTH. €JIEMEHTH; (POPMYJII0€ O3HAUCHHSI JBOTPAHHOTO
MHuororpanHuk Ta ioro enementu. [Ipusma. | Kyra, JIHIHHOTO KyTa JBOTPAHHOTO KYTa,
[psima i npaBunbHa npusMmu. [lapaneneninen. | MHOTOrpaHHOTO KyTa, MHOTOI'PaHHHUKIB,
[Tipamina. 3pizana mipamiga. [IpaBunbna 3a3HAYEHUX Y 3MICT1 POTPaMH;
nipamiza. [lepepizu MHOrorpanHukis. [lmomii | 06rpyHTOBYE BIaCTUBOCTI MHOTOTPaHHHUKIB,
014HO{ Ta MMOBHOI TOBEPXOHB MPU3MH, dbopMyu 111 00UHUCIICHHS IO O19HOT Ta
nipaMizu, 3pi3aHoi mipaMiu. MIOBHOT MOBEPXOHB MPU3MHU, MipaMiJiu, 3pi3aHoi

BigHOIIEHHS 110111 TOBEPXOHD MOIOHUX nipamisau;
MHOTOrpaHHHKIB. [IpaBuiIbHI Oynye 300pakeHHs1 MHOTOTPaHHHUKIB Ta 1X
MHOTOTPaHHHKH. €JIEMEHTIB, KOPUCTYIOUHCh BIACTUBOCTIMHU
napajebHOTO IPOSKTYBaHHS;
004K CJII0€ OCHOBHI €JIEMEHTH MHOTOTPaHHHUKIB;
Oyaye nepepizu MHOTOTPAHHHKIB TUIONIHHAMU;
BHKOPHCTOBY€ BUBUYECHI ()OPMYJIH 1 BIACTUBOCTI
JUIsl pO3B’sI3yBaHHS 3aau.
25 Tema 7. TIVIA OBEPTAHHS VYueHb (yuyeHHIIA):
(21) Tina i moBepxHi o6epTaHHs. po3mi3Ha€ BUIM Ti1 00EpTaHHS Ta iX €IEMEHTH;
[uniaap, KOHYC, 3pi3aHHi KOHYC, X O0ynye 300paxeHHs TiJ1 oOepTaHHS, IX €JIEMEHTIB,
eniemeHTH. [lepepizu numinapa i Konyca: nepepisis;
OCBOBI TIEpepi3u IMUITIHAPA 1 KOHYCA; TIEpPepi3u | 00YHUCIE OCHOBHI €JIEMEHTH T1J1 O0EpPTaHHS;
IWTIHAPA 1 KOHYCa TIOIUHAMH, O0OIPYHTOBYE€ BJIACTHBOCTI TiJ1 00epTaHHH,
napajieIbHUMH OCHOBI; TIEpepi3H MIITIHIpa 3aCTOCOBYE X /10 pO3B’sI3yBaHHS 3a/1a4;
IUIOIMHAMH, TIapaJIeIbHUMU HOT0 OCi; PO3Mi3HAa€ MHOTOT'PAaHHMKH 1 TijIa OOepTaHHS y
nepepi3u KoHyca IUIONTUHAMH, K1 MPOXOIATh | iX KOMOIHAIIX;
yepe3 HOro BEPIINHY). PO3B’s13y€ 331241 Ha KOMOIHAI[iI0 IPOCTOPOBHUX
Kymns 1 chepa. [lepepis Ky MIOMMUHOO. biryp.
YacTtuHHU Ky (CETMEHT, CEKTOP, MOsIC).
[Tnomuna , notuuna 10 chepu.
KombiHarlii reoMeTpuyHHX TiJI.
30 Tema 8. OB’€EMMU TA ILJIOII VYueHb (yuyeHHIIA):
(27) IHOBEPXOHb (opmy.TI0€ OCHOBHI BIaCTUBOCTI 00’ €MIB;
IFEOMETPUYHUX TLJI 3anucye GopMynu Juist 00UnCIIeHHs 00’ eMiB
[MonsarTts npo 06’ em Tina. OCHOBHI napaneserninesa, Ipyu3MH, mpamiau, 3pi3aHol
BJIACTUBOCTI 00’ €MIB. nipamiau, IWTHAPA, KOHYyCca, 3pi3aHOTr0 KOHYCA;
006’ emu pu3MH, Napalenemninena, mpamiay, | TUIONI O1YHOI Ta MOBHOT MOBEPXOHB IMITIH/PA,
3pi3aHoi mipamiau. KOHYCa, 3pi3aHOTr0 KOHYCa, TIonli chepu;
O06’emu T 0OepTaHHs: HUITIHIPA, KOHYCa, | PO3B’A3Yy€ 3a7aui Ha 00YMCICHHS 00’ €MIB 1
3pi3aHOTO KOHYCA, KYJIi Ta X YaCTHH. TIJIOII TOBEPXOHb TEOMETPUYHUX TiJL.
Biguomenns 00’ emiB momiouux tii. [ToHsaTTs
mpo 1oy noepxHi. [Tmomi 6iyHOT Ta
MOBHOI MMOBEPXOHb IUJIIHAPA, KOHYCA,
3pizaHoro konyca. [limoma cdepn.
IloBTOpEHHS, y3arajbHEeHHs Ta
58 | cucremaTru3aliss HaBYaJbLHOIO
(33) | marepiany, po3B'si3yBaHHS 32724,

pe3epBHMI yac




3MmicT HaByasibHOrO MaTepiany Ha 2016/2017 naB4anbHUIA piK
Anrebpa 1 mouatku aHam3y 11 kimac
(175 200, 5 200 na muscoens, 210 200, 6 200 Ha musrcoeHv)

K-
CTh 3MicT HABYAJIBHOIO MaTepiaay . .
HaBuajbHi 10CATHEHHS YYHiB
roJau
H
36 | Tema 5. TPAHUIISA TA VYueHb (yuyeHHIIN):

(48) | HEHNEPEPBHICTH ®YHKIIII. (opmy.TI0€ 03HAUCHHS TPAHUII TTOCTITOBHOCTI 1
MNOXIAHA TA ii rpanuii GyHKIIT B TOUIll; HEMEPEepPBHOCTI
3ACTOCYBAHHA GyHKIIT;

['panuis mocaigoBHOCTI. OCHOBHI TeopeMu | ()OPMYJIHOE OCHOBHI BIACTUBOCTI TPAHMIT
PO TPAHUII MOCIIIJOBHOCTEH. ¢GyHKLIT Ta BHUKOPUCTOBYE iX JUISI 3HAXOKEHHS

['panunst pyHKITIT B TOYIII. TpaHMIlh 33JJaHuX (YHKIIIH;

OcCHOBHI TeopeMH Mpo TpaHulll QYHKIIT B | MOSICHIOE TEOMETPUYHUH 1 Pi3UUHUH 3MiCT
TOYII. IMOX1THOT;

HenepepsHicTh QyHKIIT B TOYILI 1 HA (opmy.110€ 03HAYCHHS NOX1AHOT PYHKIIIT B
MIPOMIXKKY. TOMYIII, MpaBwIa TuEepPEHITIFOBAaHHS, TOCTATHI

BrnactuBocTi HenepepBHUX (PYHKITIH. YMOBH 3pOCTaHHS 1 cTiafjaHHs QyHKIT,

Touku po3puBy HyHKIIII. HEOOXITHI i JOCTaTHI YMOBHU €KCTPEMYMY
3anadi, sIKi IPUBOAATH JI0 TIOHATTS G yHKIIT;
[MOX1THOI. 3HAXOJAUTh KYTOBUH KOS(DIIIEHT TOTUIHOT 10

Ioxigna ¢pyHKuii, ii reoMeTpUYHHH 1 rpadika ¢pyHKUii B JaHii TOYIII;

Gbi3ugHMi 3MicT. PIBHSIHHS JOTHYHOT 10 3HAXOAUTH MTOX1IHI (PYHKITIH;

rpadika ¢pynkuii. [IpaBuna 3aCTOCOBYE TOX1IHY JJISl 3HAXO/KCHHS
nudepeHIiFoBaHHS: MMOXiaHa CyMH, JOOYTKY 1 | TPOMIKKIB MOHOTOHHOCTI 1 EKCTPEMYMiB
yacTku ¢yHkuii. CknaaeHa QyHKIis. byHKIIT;

[ToximgHa ckmaneHoi GyHKIIi. 3HAXOAUTH HANOUILIIE 1 HaliMEHIIIe 3HAYECHHS

[MoxiaHi cTeneneBoi Ta TPUTOHOMETPUYHUX | (DYHKIIIT; AOCTIAAKY€E QYHKIIT 32 JOTOMOT0I0
GyHKITIH. MOX1THO1 Ta Oyaye rpadiku QyHKITIH;

Osnaxka cranocti GpyHkuii. JloctaTHi yMOBH | po3B’si3y€ NMPHUKIAIHI 3a/1a4i HA 3HAXOJKEHHS
3pocTaHHs 1 criaganHs GyHKiii. EkcTpemymu | HalOUIBIIMX 1 HAWMEHINTUX 3HAYEHb PEATbHUX
¢ynkuii. HaiiGinbie i HaiiMeHI1e 3HaYeHHs BEJIMYUH;
GyHKIIIT Ha TPOMIXKKY. 3aCTOCOBYE PE3yJIbTATH JTOCHIKEHHS (PYHKITIT

3acTtocyBaHHSI MOX1THOT ISt 3a JOMOMOTOI0 MOX1/THOT 10 pO3B’ I3yBaHHs
PO3B’sI3yBaHHS PIBHSIHB Ta JIOBEJICHHS PIBHSIHB 1 HEPIBHOCTEH Ta TOBECHHS
HEpiBHOCTEH. HEepiBHOCTEH;

Hpyra noxigHa. [ToHATTS omyKJIOCTI OMMCYE TTOHATTS OMYKJIOCTI T4 TOYKH TIEPETUHY
¢ynkuii. Touku neperuny. (GyHKIIT; 3a€TOCOBYE IPYTy MOXiIHY A0

3HaXOKEHHS TPOMIKKIB OITYKJIOCTI 3HAXOKCHHS MIPOMDKKIB OMYKJIOCTI (QYHKIIIT Ta
¢GyHKLIT Ta TOUOK 11 MEperuHy. TOYOK ii IEPETUHY;

3acTocyBaHHs MEPIIOT Ta IPYroi MOXITHUX | AOCiAKY€ (YHKIIIT 3a JOTTOMOTOIO MEepIIoi Ta
JI0 TOCTIDKeHHS QYHKITIN 1 TOOYI0BH 1X JPYToi MOXITHUX 1 BAKOPUCTOBYE OJIepKaH1
rpagikiB. AcuMnToTu rpadika QyHKIi. pe3yabTaTu s moOyn0BY rpadikiB GyHKIIN.

3acTocyBaHHsI MOX1THOT 10 PO3B’SI3yBaHHs | 3aCTOCOBYE MOXIAHY 0 PO3B’A3yBaHHs 3aj1a4,
3a/1a4, 30KpeMa MPUKIIATHOTO 3MICTY. 30KpeMa MPUKIIATHOTO 3MICTY.

36 | Tema 6. IOKASHUKOBA TA VYuensb (yueHuus):
(36) JIOTAPUDOMIYHA ®YHKIIIT (opmy.1r0€ 03HaUEHHS TOKA3HUKOBOT 1

CrermiHb i3 IHCHUM MTOKa3HUKOM.
[Toxa3uukoBa yHnkiis. Jlorapudmu ta ix
BiacTuBOCTI. Jlorapupmiuna GpyHKIis.
[Toxa3HukoBI1 Ta JorapudMidHi pIBHIHHS 1
HEPIBHOCTI Ta X CUCTEMH, 30KpeMa 3
napamMeTpamH.

aorapudmiuHoi GyHKIiH Ta IX BIaCTUBOCTI;
(dopmy.0€ 03HAYCHHS JoTaprdMa Ta
BJIACTUBOCTI JIorapu(pmis;

O0ynye rpadiku MOKa3HUKOBUX 1 JIorapuPMidHUX
byHKIIH;

NMePeTBOPIOE BUPA3H, SIKI MICTATH JIoTapudmu;




[MoxiHi MOKa3HMUKOBOI Ta JOraprUPMiuHOT
GyHKITIH.

3HAXOAMTDH IOX1HI IOKA3HUKOBUX,
norapu(MidHHX, CTENIEHEBUX (DYHKITIH 1
3aCTOCOBYE 1X IO JOCIIPKEHHS ITUX KIIaCiB
yHKui;

PO3B’sI3y€ MIOKa3HUKOBI Ta JOrapuQpMiuHi
PIBHSIHHS 1 HEPIBHOCTI Ta X CHCTEMH, 30KpeMa 3
napaMeTpamu

3aCTOCOBYE TTOKa3HUKOBY Ta JIOTapu(PpMiuHy
¢GyHKLIT 70 po3B’I3yBaHHA MPUKIIAJIHUX
3ajadax.

18 | Tema 7. EJIEMEHTHU VYuensb (yueHuus):

(18) KOMBIHATOPHUKH, TEOPII 004K CJII0€ BITHOCHY YaCTOTY MOJIT;
NUMOBIPHOCTEH 1 004U CJII0€ HMOBIPHICTD MOJIiT, KOPUCTYIOUHUCH 11
MATEMATHUYHOI O3HAYEHHSAM 1 KOMOIHATOPHUMHU CXEMaMHU;
CTATUCTUKHU MOSICHIOE 3MICT Cepe/IHIX MMOKa3HUKIB Ta

Bumnagkosa noxis. BimHocHa yactoTra XapaKTEPUCTUK BUOIPKH;
nofii. 3HAXOAUTb YHCIIOBI XapaKTEPUCTUKU BUOIpKU
HNMoBipHICTh MO/, TAHUX.
Enementn xomOinaTopuku. KomOinaTopHi
npaBuiia cyMu Ta 100yTky. [lepecranoBku,
pO3MIIIIeHHSI, KOMOIHAIIi1.
BubipkoBi XapaKTepUCTUKHU: PO3Max
BUOIPKH, MOJIa, MeJliaHa, CepPeTHE 3HAUCHHS.
I'padiune moganus iHGopmartii mpo BUOIPKY.
26 - VYuensp (yueHuus):
(26) Tema 8. IHTETPAJTTA MOT'O dopm EIYIEC OBH&LCHHH MEPBICHOT 1
3ACTOCYBAHHSI pMy ! pBIe .
g . HEBU3HAUEHOTO 1HTerpaja Ta iX OCHOBHI
[TepBicHa Ta ii BmactuBOCTI. Tabmuist .
. BJIACTUBOCTI;
MEPBICHUX. .
. . . OMHUCYE MOHATTS BUZHAYCHOTO IHTErpana;
HeBusnauenuii inTerpan Ta ioro .
. (opmy.tI0€ BI1aCTUBOCTI BUBHAYEHOTO
BJIACTHBOCTI. .
. . . . . iHTerpana;
Busnauenuit inTerpai, iforo ¢GisuuHuii Ta o ..
. . 3HAXOAMTh NIEPBICHI Ta BU3HAUEHUH 1HTErpan 3a
reomerpuuHui 3mict. Dopmyna Herotona — .
o JIOTIOMOTOFO0 TIPAaBHJI 3HAXOKCHHS MTEPBICHUX Ta
Jletiouina. O0YKCIIEHHS IO INIOCKUX
. . NIEPETBOPEHb;
¢iryp. OGuncieHHs 00’ €MiB TiJI. . ,
3aCTOCOBYE IHTETPAJ 10 PO3B’ I3yBaHHS
OPUKJIAIHUX 3a/1a4.
30 | Tema 9. PIBHSAAHHSI, HEPIBHOCTI TA Y4eHb (yueHuIs):
(30) | IXCUCTEMM. Y3ATAJIHEHHA TA PO3pi3Hsi€ BUIN PIBHSHD Ta IX CUCTEM,
CUCTEMATU3ANIA HEpIBHOCTEH Ta iX cHCTeM, METOIN
Meroau po3B’si3yBaHHS PIBHSIHB 3 OAHIEIO | PO3B’sA3yBaHHS PiBHSIHB 1 HEPIBHOCTEH Ta iX
3MIHHOIO (PIBHOCHJIbHI IIEPETBOPEHHS, 3aMiHA | CUCTEM;
3MIHHO1, 3aCTOCYBaHHS BJIACTUBOCTEH O0OIPYHTOBY€ PIBHOCHIIBHICTH BUKOHAHHUX
¢byHK1H TOIIO). IIEPETBOPEHb;
Metoau po3B’s3yBaHHS HEPIBHOCTEH 3 3aCTOCOBYE 3arajibHi METO/IM Ta IPUHOMHU JI0
OJTHIEI0 3MIHHOIO (PIBHOCHIIBHI PO3B’s13yBaHHS PiBHSHB, HEPIBHOCTEH Ta X
MEPETBOPEHHS, METO/] IHTEPBAIiB, 3aMiHa CHUCTEM;
3MiHHOI, 3aCTOCYBaHHS BJIaCTUBOCTEH PO3B’SI3y€ PIBHAHHS, HEPIBHOCTI, CUCTEMHU
GyHKIIIHA TOIO). PIBHSHB Ta HEPIBHOCTEH 3 TapaMeTpaMu;
CucreMu piBHSHB Ta METOJU 1X 3a OMUCaMH PEATbHUX CHUTYaIlill;
pO3B’s3yBaHHS (PIBHOCHIBHI TIEPETBOPEHHS | PO3B’A3YE€ 3a/1a4i, MOJICTISIMU SKUX € BiIOMI
Ta BUKOPUCTAHHAPIBHAHb-HACII/IKIB, 3aMiHa | PIBHSAHHS a00 CHCTEMH PiBHSIHb.
3MIHHOI1, 3aCTOCYBaHHS BJIIAaCTUBOCTEH
¢GyHKLI# TO1IO).
29 | IloBTOpEHHS, y3araJibHeHHs Ta




(52)

CHCTeMAaTH3allisi HAaBYAJBLHOI'0 MaTepiaiy,
PO3B'sI3yBaHHS 3a/1a4, pe3epBHUIA Yac




I'eomerpis. 11 xiac
(140 200, 4 200 Ha muxcoens, 105 200, 3 200 Ha muricoens)

K-

CTh . . . .

ronn 3MicT HAaBYAILHOTO MaTepiay HaBuajibHi 10CATHEHHS YYHIiB
H
30 | Tema 5. KOOPAUHATMU, VYuensb (yueHuus):

(18) | TEOMETPUYHI IEPETBOPEHHS TA | KOpPUCTY€TBHCSI aHAJIOTI€I0 MK BEKTOpaMHU Ha
BEKTOPH Y TIPOCTOPI TUTONIHHI Ta y TPOCTOPI;

[IpssMokyTHa cUCTEMa KOOPJIMHAT Y 0y/aye y mpoCTOPOBiil IPSIMOKYTHIN CUCTEMI

npoctopi. BificTanp Mixk TOUKaMH. KOOPJMHAT TOYKHU 1 BEKTOPH 32 iX

Koopnunaru cepeaunu Bimpizka. [lomin KOOpPIMHATAMH;

BiJ[pi3Ka y JaHOMY BiJTHOIICHHI. 3anucye popMynu BiicTaHi Mi>K TOUKaMH,
BexTopu y mpocTopi. PiBHICTE BEKTOpIB. KOOPJIMHAT CepeANHU Biapi3Ka,

KomnineapHuicts BekTopiB. KommianapHicTb CKaJIIPHOTO T100YTKY;

BekTopiB. Omepallii Ha BEKTOpaMHU Ta ix BHKOHYE /i1 Ha/I BEKTOPAaMH: 3HAXOAUTH CYMY 1

BJIACTUBOCTI: JOJAaBaHHs 1 BIIHIMAHHS PI3HHIIIO BEKTOPIB, JOOYTOK BEKTOPA Ha YHCIIO,

BEKTOPIB, MHO)KEHHS BEKTOpa Ha YUCIIO, CKAJIAPHUN TOOYTOK BEKTOPIB, 00UUCIIOE KYT

CKaJIApHUM 10OYyTOK BeKTOpiB. KyT Mixk MK BEKTOpaMH;

BEKTOpPAMH. po3mi3Ha€ piBHSHHS IUIOMUHM 1 cepu;
PiBHAHHS TUTOIMHM, CepH. 3aCTOCOBY€ KOOPAMHATHU, BEKTOPHU AJIs
[TepeTBOpeHHs y mpocTopi Ta ix O3B’ sI3yBaHHS T€OMETPUYHUX 3a]1aY;

BJIACTHBOCTI. HABOANTH NPUKJIAJAU TIEPETBOPEHD Y IPOCTOPI

Ta OMMCYE iX BIACTUBOCTI.
27 | Tema 6. MHOI'OI'PAHHUKHU VYuensp (yueHuus):

(24) JBorpanni kytu. JIiHIHHANA KyT PoO3Mi3HAa€ OCHOBHI BUAM MHOTOTPAHHUKIB Ta iX
JIBOTPAaHHOTO KyTa. MHOTOTpaHH1 KyTH. €JIEMEHTH; (POPMYJII0€ O3HAUCHHSI JBOTPAHHOTO
MHororpanHuK Ta ioro eneMmeHnTH.. [Ipusma. | KyTa, JIHIHHOTO KyTa JBOTPAHHOTO KYTa,
[psima i npaBunbHa npusMmu. [lapaneneninen. | MHOTOrpaHHOTO KyTa, MHOTOI'PaHHHUKIB,
[Tipamina. 3pizana mipamina. [IpaBunbna 3a3HAYEHUX Y 3MICT1 POTPaMH;
nipamizga. [lepepizu MHOrorpanHukis. [lmomii | 06rpyHTOBYE BIaCTUBOCTI MHOTOTPaHHHUKIB,
014HO{ Ta MOBHOI TOBEPXOHB MPU3MH, dbopMyHu 11 00YHCICHHS IO O19HOT Ta
nipaMizu, 3pi3aHoi mipaMiau. MIOBHOT MOBEPXOHB MPU3MHU, MipaMiJiu, 3pi3aHoi

BigHOIIEHHS 110111 TOBEPXOHb MOIOHUX nipamiau;

MHOTOrpaHHuKiIB. [IpaBuiIbHI Oynye 300pakeHHs1 MHOTOTPaHHHUKIB Ta 1X

MHOTOTPaHHHKH. €JIEMEHTIB, KOPUCTYIOUHCh BIACTUBOCTIMHU
napajebHOTO IPOSKTYBaHHS;
004K CJII0€ OCHOBHI €JIEMEHTH MHOTOTPaHHHUKIB;
Oyaye nepepizu MHOTOTPAHHHKIB TUIONIHHAMU;
BHKOPHCTOBY€ BUBUYECHI (DOPMYJIH 1 BIACTUBOCTI
JUIsl pO3B’sI3yBaHHS 3aau.

25 Tema 7. TIVIA OBEPTAHHS VYueHb (yuyeHHIIA):
(21) Tina i moBepxHi 06epTaHHs. po3mi3Ha€ BUIM TiT 00EpTaHHS Ta iX €IEMEHTH;

[uniaap, KOHYC, 3pi3aHHi KOHYC, X
enieMeHTH. [lepepi3u numinapa i Konyca:
OCBOBI TIEpepi3u IMWITIHAPA 1 KOHYCA; TIepepi3zu
UTIHJIPA 1 KOHYCA MJIONUHAMH,
napajieJIbHUMH OCHOBI; IIEpepi3H MIIIIHIpa
TUTONITMHAMH, TIapaJieIbHUMH HOTO OCI;
nepepi3u KoHyca IUIONIMHAMH, K1 POXOIsATh
yepe3 Horo BEpILUHY).

Kymns 1 chepa. [lepepis Ky MIOMMUHOKO.
YacTtuHHU Ky (CETMEHT, CEKTOP, MOsC).
[Tnomunua, norrana 10 chepu.

O0ynye 300pakeHHs TiJ1 OOepTaHHS, IX €JIEMEHTIB,
nepepisis;

004K CJII0€ OCHOBHI €JIEMEHTH T1T 00CpTaHHS;
O0OIPYHTOBYE€ BJIACTHBOCTI TiJ1 0OepTaHHH,
3aCTOCOBYE X 10 PO3B’sI3yBaHHS 337a4;
PO3Mi3HAa€ MHOTOT'PAaHHUKH 1 TiIa OOepTaHHS y
X KOMOIHAIIAX;

PO3B’s13y€ 331241 Ha KOMOIHAI[II0 IPOCTOPOBUX
iryp.




KombiHarlii reoMeTpuyHHX TiJI.

30 Tema 8. OB’€EMMU TA IIJIOII VYueHb (yuyeHHIIA):
(27) IHOBEPXOHb (opmy.1I0€ OCHOBHI BIaCTUBOCTI 00’ €MIB;
IFEOMETPUYHHUX TLJI 3anucye GopMynu Juist 00UnCIeHHs 00’ eMiB
[MonsarTts nmpo 06’ em Tina. OCHOBHI napaeserninesa, Ipyu3MH, mpamiau, 3pi3aHol
BJIACTUBOCTI 00’ €MIB. nipamiau, IWTIHAPA, KOHYCca, 3pi3aHOTr0 KOHYCA;
006’ emu pu3MH, Napalenemninena, mpamiay, | TUIONI O1YHOI Ta MOBHOT MOBEPXOHB IMITIHIPA,
3pi3aHoi mipamiau. KOHYCa, 3pi3aHOTr0 KOHYCa, TIonti chepu;
O06’emu T 0OepTaHHs: HUITIHIPA, KOHYCa, | PO3B’A3Yy€ 3a7aui Ha 0OYMCICHHS 00’ €MIB 1
3pi3aHOTO KOHYCA, KYJIi Ta X YaCTHH. TJIOII TTOBEPXOHb T€OMETPUYHUX Ti
Biguomenns 00’ emiB momiouux T, [ToHsarrs
mpo 1oy noepxHi. [Tmomi 6iyHOT Ta
MOBHOI MOBEPXOHb LIUJIIHAPA, KOHYCA,
3pizaHoro konyca. [limomra cdepn.
IloBTOpEHHS, y3arajbHEeHHs Ta
28 | cucremaTru3aliss HaBYaJbLHOIO
(15) | marepiany, po3B'si3yBaHHs 32124,

pe3epBHUI yac




