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Kpurepii oniHiOBaHHA HABYAJBLHUX JOCATHEHb

VYuyens (ydeHHUIIs) po3Ii3HAE OJIMH 13 KUTLKOX 3alPONIOHOBAHMX
MaTeMaTHYHUX OO0'€KTIB (CUMBOIIIB, BUPA3iB, T€OMETPUIHHUX
¢biryp TOIIO), BUAUIMBINM WOTO CEpea IHIMUX — CTEMiHb,
cTerneHeBa (QYyHKIIis, KOPIHb 71 —20 cmeneHs, TPUTOHOMETPUYH1
BHpa3y,; napaJenbHi IUIOLIVHH, napaiesbHi Ta
MEPIEeHIUKYIISPHI MPSAMI Y TIPOCTOP1, YMTAE 1 3aMHCy€E YHUCIA,
Nepenucye TaHuil MaTeMaTHYHUN BUpa3, Gpopmyiy; 300paxye
HaWUTIPOCTIII TEOMETPUYHI TPOCTOPOBI Pirypu (MaIIoe ecKi3)
Yyenp (ydeHHIS]) BUKOHYE OJHOKPOKOBI Jii 3 4YHCIIaMH,
HaWIpPOCTIIMMHA MaTeMaTUYHUMHU BUpa3aMH; BII3HAE OKpeMi
MareMaTh4yHi O00'€KTH, 30KpeMa TIOKa3ye HalOuIbIme Ta
HaliMeHIe 3HaueHHs (QYHKIIi, CTeTeHeBY (YHKIIIIO 3 IITUM Ta
parfioHaTbHUM MOKa3HUKOM, MOXITTHY byHKIIH,
TPUTOHOMETPUYHI (PYHKIIT Ta TPUTOHOMETPUYHI PIBHSIHHS,
MOKa3y€ €JIIEMEHTH MHOTOTPaHHUKIB, B3a€MHE PO3MIIIEHHS
OpsIMAX Ta TUIONIIUH , BEKTOPH Yy TPOCTOPI 1 MOSICHIOE CBii
BHOIp

VYyenr (ydeHHWIs) CHIBCTaBIsA€ NaHi ab0 CIOBECHO OMNMHMCaHI
MaTeMaTH4Hi O0'€KTH 3a IX CYTTEBUMHU BIACTHBOCTSMU; 3a
JIOTIOMOTOI0  BUUTENII BUKOHYE €JIEMEHTApHI 3aBIaHHS —
3HaXOAUTh MO rpadiky HaWOLIbIIE Ta HAWMEHIIE 3HAYEHHS
¢yHKUii, Toka3ye mapHi Ta HemapHi (QYHKIIi, 3HAXOAWUTH
3HaYeHHS (PYHKLIH Tpy 3aJaHuX 3HAYEHHSIX apryMEHTY 1 3HAUCHHS
apryMeHTy, 3a sKuxX (yHKIis HaOyBa€ JaHOTO 3HAYCHHS; J1I00yBae
KOpIHb N —20 cmeneHs, BUKOHYE Mii 13 CTENEHSIMM, Ha3UBaE
OCHOBHI TIOHATTS CTEpEeOMETpii; pO3pi3HSAE€ O3HAUyBaHI Ta HE
03Ha4yyBaHi MOHATTS, aKCIOMH Ta TEOPEMH; 3’ ACOBYE, UM € AB1 MPsIMi
MUMOODKHIMH; 300paxae (irypu y mpocTopi; BUKOHYE oIeparii
HaJl BEKTOpaMu

VY4yenp (y4eHHLs) BIATBOPIOE O3HAUYEHHS MAaTEMaTUYHHUX
MOHATh - MapHi Ta HemapHi (yHKUIi; crerneHeBa (QyHKIIA 3
IIJTIM Ta PaIliOHATLHUM ITOKa3HUKOM , KOPEHS T —TO CTEIeHs
Ta Oro BIACTHBOCTI, ippallioHaIbHI PIBHSHHS, pajiaHHa Mipa
KyTa, 03HAYeHHsI KOCHHYCa, CHHYCa TaHTeHCca KyTa MOBOPOTY,
MapHICTh Ta HEMApHICTh TPUTOHOMETPUYHHUX  (YHKIIIH,
dbopMyli OJaBaHHS Ta 3BEJIEHHS, O3HAUYEHHS apKCUHYCY,
ApPKKOCHHYCY Ta AapKTaHTe€HCYy 4YHUCla, TOXIAHOI, TOYOK
eKCTPEeMyMy, aKCIOMH CTepeoMeTpii, KyT MK HPSIMHMH Y
MPOCTOPi, MEPHEHIUKYISAP 1 MOXWIA, KyT MDK MPSIMOIO Ta
TJIOLIMHOO, IBOTPAHHUI KyT, BEKTOPA, KOJMIHEAPHUX BEKTOPIB
1 hhopMyITFOBaHHS TBEP/HKCHD - O3HAKK MUMOODKHHUX MPSMUX,
MapajieIbHOCTI MPSAMOi Ta TUIONIMHU, MMapajebHOCTI JBOX



I11. JocTraTHii

IUIOIIMH, TEOpPEMU MpO TPU MEPHEHAUKYISAPH, IUIOLLY
OPTOrOHAJIBHOI MPOEKIil, Jii 3 BEKTOpaMH, Ha3UBA€ €IEMEHTH
MaTeMaTHYHUX 00'ekTiB; (OpMyIIOoe JdesKi BIIACTHBOCTI
MaTeMaTUYHUX OO'€KTIB; BUKOHYE 3a 3pa3KOM 3aBJIaHHS
000B'S3KOBOTO PiBHS

VYyenp (yueHHIls) ITIOCTPYE O3HAYeHHS MaTE€MaTHYHHX
MOHATH, (POPMYJIIOBaHH TEOPEM 1 TPaBUI BUKOHAHHS
MaTeMaTHYHUX MAii TPUKIAJaMH 13 TMOSCHEHb BUUTENs abo
MIJPYYHUKA; PO3B'A3y€ 3aBAaHHA OOOB'I3KOBOrO pIBHS 3a
BIJIOMUMH QJITOPUTMAMHU 3 YACTKOBUM TOSICHEHHSIM: 3HAXOIUTh
o0nacTe BH3HAYCHHS (YHKIIOHAIBHHX 3aJIeKHOCTEH; 3HAYCHHS
GyHKIOIH TpH  3aJaHUX 3HAYEHHSX AapryMeHTy 1 3HA4eHHS
aprymMeHry, 3a skux (QyHKOiS HaOyBa€ JaHOTO 3HAYCHHS;
BCTaHOBMIOE 3a rpadikoM ¢yHKuii ii OCHOBHI BIACTHBOCTI,
00YHNCITIOE Ta TOPIBHIOE 3HAYEHHS BHPA3iB, SKI MICTATH CTETCHI 3
paliOHAIbHUMH TIOKa3HUKAMHU, KOpPEHI; CXeMaTH4HO 300paxye
rpadiku cTerneHeBUX (YHKINH, BMI€ TEPEXOIUTH BiI paliaHHOI
MipH KyTa 10 TpaaycHOi W HaBIaKW; cXeMaTWYHO Oynye rpadiku

TPUTOHOMETPUYHHUX GbyHKIIH; MIEPETBOPIOE HECKJIaH]
TPUTOHOMETPUYHI BHpa3uy; pO3B’s3ye HalimpocTimri
TPUTOHOMETPUYHI  PIBHSIHHS, 3HAaXOAUTh MIBUAKICTH 3MiHU

BEITMYMHU B TOYIli; KyTOBUH KOe(]Imi€HT 1 KyT HaXmIy JOTHYHOI JI0
rpagika GyHKUIl B AaHil TO4Li, 3HAXOAUTH HAWOUIbINE 1 HAMEHIIe
3HaYCHHs (YHKIIII; 3aCTOCOBYE aKCIOMH CTEpEOMETpil Ta HACIIIKH
3 HHUX JI0 PO3B’s3aHHS HECKIAJHUX 3a/iay; BUKOHYE OIepaiii Haj
BEKTOPAaMH; 3HAXOJUTh BIJICTAaHh MIXK JIBOMa TOYKAMH, KOOPIUHATH
Cepe/IMHU BiJIpi3Ka, KOOPAWHATH TOYOK CHMETPHUYHHX BITHOCHO
MOYATKy KOOPJIUHAT Ta KOOPIUHATHUX IIJIOLUH

Vyenp (y4eHHI) UIIOCTPYE O3HAUYCHHS BHINCHA3BAaHHUX
MaTeMaTUYHUX TIOHATh, (OPMYIIOBaHH TEOPEM 1 MPaBUII
BUKOHAHHS MAaTEMAaTHUYHUX [l BIACHUMH TPUKIIAIAMU;
CaMOCTIMHO pO3B'sI3y€ 3aBJaHHSI OOOB'I3KOBOIO pIBHA 3
JIOCTaTHIM TIOSICHEHHSIM, 3allMCy€ MAaTeMAaTHYHHA BHpa3,
dbopMynu 3a CIIOBECHUM (POPMYITIOBAHHSM 1 HABIAKH

VYyenr (yueHHUIs) 3aCTOCOBYE O3HAYCHHS MaTEeMaTHYHHUX
MOHATh Ta iX BJIACTUBOCTEH Uil PO3B'SI3aHHA 3aBAaHb Yy
3HAMOMUX CUTYAIlisX - AU(EpeHIitoe QYHKIlT, BAKOPUCTOBYIOUH
TaOJIMII0 TOXIAHUX 1 mpaBwia JU(EPEHIIIOBAHHS, 3aCTOCOBYE
MOXIAHY  JJI  3HAXO/KEHHS  MPOMIDKKIB ~ MOHOTOHHOCTI i
ekcTpeMyMiB GyHKINT, MOOymoBU TpadikiB;, po3B’sA3ye 3amadi Ha
3HAaXO/DKCHHS BIiJICTAHEH Ta KyTiB B TPOCTOPi, BUKOPHUCTOBYE
KOOpIMHATH Y MIPOCTOPi MUl BUMIPIOBaHHA BiICTaHEH, KyTiB; 3HA€E
3QJIEKHOCTI  MIXK ~ eJIeMEHTaMU MaTeMaTU4YHUX O0'€KTiB;
CaMOCTIITHO BHUIIpaBJIsi€ BKa3zaHi oMy (i) MOMUIIKH; pO3B'sI3ye
BUILICHA3BaHI 3aBJaHHs, TependadyeHi mporpamoro, 06e3
JOCTaTHIX TOSICHCHD

Yyenp  (Y4CHHISI)  BOJIOJI€  BH3HAYEHHUM  IMPOTPAMOIO
HaBYAJIbHUM MaTepiajoM; pO3B'A3y€ 3aBJaHHs, NependayeHi
IIPOrpamorlo, 3 YaCTKOBUM MOSICHEHHSIM; YaCTKOBO apryMEHTYE
MaTeMaTH4H1 MipKyBaHHS i pO3B'A3yBaHHS 3aBJaHb
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VYuyens (yueHu1is): BUIBHO BOJIOJII€ BU3HAYCHUM ITPOTPAMOIO0
HaBYaJIbHUM MaTepiajoM; CAMOCTIHHO BUKOHY€ 3aBJIaHHS B
3HaHOMHUX CUTYaIlisIX 3 JOCTATHIM IOSICHEHHSIM; BUTIPABIISIE
JIOTYIII€HI TOMUJIKH; MIOBHICTIO apT'yMEHTY€E OOTpyHTYBaHHS
MaTeMaTHYHUX TBEP/DKEHb; PO3B'A3y€ 3aBJIaHHs 3 JOCTAaTHIM
MOSICHEHHSIM

3HaHHS, BMIHHS W HaBUYKM Yy4yHS (YYCHHMI]) IIOBHICTIO
BI/INMOB11a0Th BUMOTaM MPOTPaMHU, 30KpeMa: yIeHb (yUICHHIIS)
YCBiIOMITIOE HOBi A1t HBOTO (HEl) MaTtemaTn4Hi (akTH, imef,
BMi€ JIOBOAWTH IiependaueHi MpOrpaMor0 MaTeMaTU4Hi
TBEPJUKEHHS 3 JIOCTATHIM OOTPYHTYBAHHSM; IT1/1 KEPIBHUIITBOM
yuuTeNIs 3HAXOAWUTh JpKepena iH(opmalii Ta CcaMOCTiiHO
BUKOPHUCTOBYE iX; PO3B'3y€ 3aBJIaHHS 3 TOBHUM TOSICHEHHSM 1
OOTPYHTYBaHHSIM, 3aCTOCOBYE TPHUTOHOMETPHYHI (YHKINI 10
ONMCY pealbHUX MpOLECiB; PO3B’sI3ye€  NpPUKIAaTHI 3a7a4i Ha
3HAXO/DKCHHS HAHOUTBIMMX 1 HAWMEHIIMX 3HAYEHb peaTbHUX
BEJIMYUH

VYyenp (yueHUIs) BUIBHO 1 TIPaBUJILHO BHCIIOBIIIOE BiJIITOBIJIHI
MaTeMaTH4YHI MIPKYBaHHS, TIIE€PEKOHINBO apryMEHTYy€E iX;
CaMOCTIHO 3HAXOIUTh JpKeperna iHdopmarii Ta Mpamre 3
HUMH; BUKOPUCTOBY€E HaOyTi 3HAHHS 1 BMIHHA B HE3HAHOMHX
Ui HhOTO (HET) cuTyarisx; 3Hae, mepeadadeHi Mporpamoro,
OCHOBHI METOJIM pO3B'SI3aHHA 3aBJaHHA 1 BMI€ iX
3aCTOCOBYBATH 3 HEOOX1THUM OOIPYHTYBaHHIM

Yyenp (y4eHHULS) BHSBISIE BapiaTUBHICTh MUCJICHHS 1
parioHaNIbHICTh Y BUOOPi CIIOCOOY pO3B'sI3aHHS MaTeMaTHYHOT
npoOaemMu; BMi€ y3arajabHIOBAaTH M CHUCTEMaTH3yBaTh HaOYyTI
3HAHHS, 3[aTHUI(a) 10 PO3B'sI3yBaHHS HECTAaHAAPTHUX 3a1ad 1
BIIPaB



