. - 3acTOCOBYBATH MOXIIHY Ta iHTErpajl 10 po3B’A3yBaHHd 3a/1a4 IPAKTHY

3ATBEP/DKEHO

Haka3z MiHicTepcTBa OCBITH 1 HayKd YKpaiHU
Bin % /o 2019 poxy Ne 2575

[porpama 30BHIIIHLOTO HE32JI©KHOTO OLUIHIOBAHHS Pe3y/ibTATIB HABYAHHS 3 MATEMaTHKH, 3100y THX Ha OCHOBI

NOBHOT 3arajIbHOI cepe/iHbOi OCBITH

MeTa 30BHIIIHBOr0 HE3a/1€2KHOI0 OLIHIOBAHHSA 3 MATEMATHKH:
OLiHHUTH pe3y/IbTATH HABYAHHA MATEMaTHKH, 3100yTi Ha OCHOBI IOBHOI 3arabHOI CEPelHBOT OCBITH PiBHS CTAHIAPTY YU NPOPLILHOTO
piBHS, BiINOBIIHMM J€pPXaBHAM BMMOTaM Ta CTYHiHb IiATOTOBJIEHOCTi YYaCHHKIiB TeCTYBaHHS 3 MaTeMAaTHKH, 10O 3MiACHUTH
KOHKYPCHU BifIOip 1UIsi HaBYaHHS B 3aKJa/lax BHINOI OCBITH.
3aBaaHHs 30BHIMIHBOTO HE32JIEXKHOTO OLIHIOBAHHA 3 MATEMATHKH
NOJISITA€ B TOMY, 100 OLIHATH PiBeHb BOJIOJIHHS YIACHHKIB KOMIIETEHTHOCTSIMH, 30KPeMa, OLiHATH 31aTHOCTI:

- OyayBaTH MaTeMaTH4YHi MOJEJNi peaTbHUX 00’ €KTiB, MPOLECIB 1 ABHII Ta AOCTIKYBATH 11i MOJIEN 3aCO00aMH MaTeMaTHKH;

- BHKOHYBATH MaTeMaTH4Hi PO3paxyHKH (il 3 4Mciamu, MOJAHUMH B Pi3HHX (opmax, Ta Jii 3 BIICOTKaMH, CKIajaTH i
po3B’A3yBaTH 3aj1a4i Ha HaOJIMKeHi 00UMCIeHH s, TPONOPLiT TOLIO);

- IIepeTBOPIOBATH 4YMCJIOBI Ta OyKBeHI BHpa3H (PO3YMITH 3MICTOBE 3HAYEHHs KOXHOTO eleMeHTa BHUpasy, CIpPOILYBaTH

BHUpa3u Ta 004K CIIIOBATH 3HAYEHHS YMCIIOBUX BHpaSiB, 3HaxXo0auTH YHCJIOB]1 3HAYEHHS BHpa3iB 3a 3aJaHUX 3HAYCHDb 3MIHHHX TOIIIO);

JOCITIDKYBATH TXHI BIaCTHBOCTI;
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- 3aCTOCOBYBaTHM 3arajibHi METOQM Ta TPHHOMH B MpoOLieCi po3B’sA3yBaHHS PIBHSAHb, HEPIBHOCTEH Ta X CHCTEM

npodipHOrO PiBHS — i 3aBaHb 3 TapaMeTpaMH ), aHaJli3yBaTH OTPUMaHi PO3B’S3KHM Ta iX KIJIBKICTh;

pO3B’sI3yBaTH TEKCTOBI 3a/1aui Ta 3a/1a4i MPAKTAYHOrO 3MICTY 3 alreOpH i MOYaTKiB aHaIli3y, TEOMETPI;

3HAXOJUTH Ha PUCYHKAX FeOMETPHYHI QirypH Ta BCTAHOBIIIOBATH 1X BJIaCTUBOCTI;

pO3B’A3yBaTH KOMOIHATOPHI 3a4a4i Ta 0OUHCITIOBATH HMOBIPHOCTI BHIIJAKOBUX MOJIH;

aHaJi3yBaTH iH(POpPMAILitO, 1110 110aHa B rpadiuHiii, TabaM4Hii, TEKCTOBIH Ta IHIIHUX (Hopmax.

(mns

BH3HAYaTH KUIbKICHI XapaKTepPUCTUKH TEOMETPHIHUX (Giryp (XOBXHHU, BEIUYHHH KyTiB, TUIONIi, 00’ €Mn);

OG6’€KTOM KOHTPOJIIO € piBE€Hb C(OPMOBAHOCTI MATEMATHYHUX KOMIIETEHTHOCTEH, 30KpEMa, PiBEHb HABEAEHUX 31aTHOCTEH.

AJITEBPA I TIOYATKHA AHAJII3Y

Posain: YUCIIA I BUPA3H

HasBa po3ainy,
TeMH

3mMicT HaB4AIbHOIO MaTepiany

KomnereHTHOCTI (31aTHOCTI)

PiBens cranaapry
i npodinbHuMil piBeHb

Tinbku
npodinbuuii piseHs

PiBeHb cTaHAapTY
i npodinLHAii piBeHb

Tinbkn
npodinbHuii piBeHb

JliticHi yucna
(HaTypautbHi,
pallioHaJbHI Ta
ippawioHanbHi),
MOPiBHAHHA YHCEJ Ta
nii 3 HAMH

- BJIACTHUBOCTI i 3 NiIMCHUMM YHCIAMH;

- TIpaBWJIA MOPIBHAHHA AiAHCHUX YHCe,

- 03HAKH MOJLIBHOCTI Yucen Ha 2, 3, 5, 9, 10;

- TMpaBWIa  3HAXOMKEHHA  HaWbimbloro
CIUILHOTO

NUTbHAKA Ta HaWMEHIIIOTO CHUILHOTO KpaTHOro

YHUCeN,;

- TpaBUJa OKPYIJIEHHS LIUIMX YHCeN i

JECATKOBUX IPOOiB;

- O3HaYEHHA KOpEeHA #-T0 CTemeHd Ta
apH(PMETHIHOTO KOPEHS /1-T0
CTEMeHs;

- BNAcTHBOCTI KOPEHiB;

- O3HAYEHHs CTENeHs 3 HaTypaJibHUM, LILTUM
Ta paliOHAJBHUM MOKa3HUKAMH, iX
BJIACTHBOCTI;

- YUCNOBi TIPOMDKKH;

- MOIyJb AICHOro 4uciia Ta fioro
BJIACTUBOCTI

- PO3DI3HATA BHIM UHCEN Ta YHCIOBHX

IPOMIXKKIB;

- IOpPiBHIOBATH AiHCHI YHCTA;

- BUKOHYBATH Hii 3 NiiCHUMH YHCIaMU;

- BUKOPHCTOBYBATH 03HAKH MOALTLHOCTI;

- 3HAXOAWTH HAHOUIBLINK CHUTHHMH AUTBHHK

Ta HaliMeHIIEe CHiTbHE KpaTHE ABOX HHCEI:;

- 3HaXOIWTH HEMOBHY 9acTKy Ta OcTayy Bij

JUIEHHS OIHOTO HATYPAJIBHOTO YHCIA Ha HINE;

- TepeTBOpIOBATH  3BUYalBHIT  Apib6 vy
TECATKOBUH,

- OKPYIJIKOBATH LLiJTi YHCTIa i 1eCATKOBI IPO0H;

- BHKOPHCTOBYBATH BJIACTHBOCTI MOIYJIS 110
pO3B’SI3yBaHHA

3ajan

- 3HAXOJUTH HAMOINMbILWIA
CIILTbHHM UTBHHK Ta
HaliMeHILe CIiIbHE KpaTHe
KUTBKOX YHCell;

- MepeTBOPIOBATH
HECKiHUEeHHMI TepioarnI HUH
Ipid y 3BHYaiHUMH

| 3 OPUriHanoMm
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BigHomeHHs Ta
MponopLii.
Bincorkn. OcHOBHI
3aj1a4i Ha BiJICOTKH.

- BiJTHONIEHHS, MPOTIOPLII;

- OCHOBHA BJIACTHBICTb, NPONOPUIi;

- O3HA4YeHH] BiACOTKA;

NpaBH/ia BAKOHAHHA BiJCOTKOBHX PO3PaxXyHKIB

- 3HAXOIWTH BiJJHONIEHHS 4YWCeN Y BMITIAAI
BIJICOTKA, BIACOTOK BiI YHCNA, YHCIO 3a
3HAYEHHAM HOro BiICOTKA,

- Ppo3B’A3yBaTH OCHOBHi 3ajadi Ha BiICOTKH,

TekcToBi 3anaui Ha OPONOPLIliHI BEJHMYHHH # nponopuiiinui
nozn;
- poO3B’s3yBaTH TEKCTOBI 3amayi
apHPMETHYHHM criocobom
PauionanbHi, - O3HAYCHHSA TOTOXHO PiBHUX BHpa3iB, - 03Ha4eHHs obnacTi - BHMKOHYBaTH TOTOMCHI MepeTBOPEHHS | - NOBOAUTH TOTOXKHOCTI
ippaLioHaNbHI, TOTOKHOTO MEPETBOPEHHA BHPa3y, TOTOXHOCTI; | OMYCTHMUX 3HAY€Hb 3MIHHUX, | PAUiOHAIBHHX, IPPALlOHAILHHX, CTENEHEBHX,
CTEeNeHeBi, - O3HaYCHHA OJJHOWIEHA Ta MHOTOWJICHA; BHpa3y 3i SMiHHUMH MOKa3HHKOBHX, NnorapupMidHuX,
NOKAa3HHUKOBI, - MpaBWJIa NOJABaHHA, BiHIMaHHA W TPHrOHOMETPHYHHX BHMpa3iB Ta 3HAXOAMTH iX
JnorapudMivHi, MHOXEHHS OIHOWICHIB Ta MHOTOYJICHIB,; YHCJIOBE 3HAYEHHS 33 3aJaHHUX 3HAYECHE 3MIHHUX
TPUrOHOMETPHYHI - (OpMYJIH CKOPOYEHOTO MHOXKEHH,
BHpa3HM Ta ixX - PpO3KJIajZ MHOrOWI€Ha Ha MHOXKHHKH,
NepeTBOPEHHS - O3HaueHHd  JpoOOBOro  paiuioHaJbHOTO
BHpa3sy;
- MpaBWla BHKOHaHHA [ili 3 apoOOBUMH

paliOHATLHUMHU BHpPa3aMHu;
- O3HaueHHs Ta BJACTHBOCTI Jlorapuma;
- OCHOBHA JIOrapU(pMiuHa TOTOXKHICTB;

- O3HAaYeHHA CHHyca, KOCHHYCa, TaHIeHca
4HCIIOBOrO apTyMEHTY;

- OCHOBHI CITIBBIIHOILEHHSA MiXK
TPUTOHOMETPHYHUMH  (QYHKLIAMH  OIHOTO
apryMeHTy

- (hopMyTH 3BEIEHHS,;
- hopMyNH 10aBaHHA Ta HACHIAKH 3 HUX

- O3HaYeHHs KOTaHTeHca
YHCIIOBOTO apTYMEHTY

Po3ain: PIBHAHHSA, HEPIBHOCTI TA

[X CUCTEMHU

JliniiiHi, KBafpaTHi,
paLioHANBHI,
ippauioHabHi,
MOKa3HUKOBI,
norapudmiyHi,
TPUTOHOMETPUYHI
piBHAHHS i
HEpIBHOCTI.
CucteMu NiHiliHAX
PiBHSAHB i
HepiBHOCTEH.
CucTeMH DIBHSHD, 3
AKX Xoua 6 onHe
PIBHSHHA APYroro
CTeNeHs.

- PpIBHSHHA 3 OJHIEIO 3MIHHOIO, O3HA4Y€HHA

KOpeHi (po3B’A3Ky) PIBHAHHA 3 OJHIEI0

3MIHHOIO;

- HepiBHICTb 3 OJHIEI 3MIHHOIO, 03HA4EHHA

PO3B’43KY HEPIBHOCTI 3 OJIHi€10 3MiHHOIO;

- O3HAYEHHA PO3B’A3KY CHCTEMH piBHAHD,

OCHOBHI METO/IN PO3B’3YBAHHS CHCTEM;

- METOIM PO3B’A3YBAHHA HAWITPOCTIMIAX

paLioHanbHHX,

IppaLliOHANBHUX, MOKA3HHKOBHUX,

norapuMidHHX, TPUrOHOMETPUYHHX PIBHAHb

Ta HECKJIAAHUX PIBHSAHB, AKi 3BOJITHCS 1O

HalMpOCTILIMX;

- MeTOIM PO3B A3yBaHHA HAlPOCTIMINX
JIiHIHHUX, KBaNpaTHUX,

- METOMM PO3B A3yBAHHA
paLioHAIBLHUX, IPPALIOHANBHUX,

- po3B’sA3yBaTH  piBHAHHA |  HEPIBHOCTI

Hepmwioro Ta APYroro CTEMeHiB, a TaKoX

PiBHAHHS | HEPIBHOCTI, LLO 3BOAATHCS [0 HUX,

- pO3B’A3YBaTH CHCTEMHM JIiHIMHKX PiBHAHB i

HEpIiBHOCTeI, a TAaKOX Ti, IO 3BOMATLCA 10 HHX;

- po3B’s3yBaTH HAMOpPOCTilI pIBHAHHA, IO

MicTTh  [pOOOBI  palioHANbHI, CTereHesi,

MOKa3HHUKOBI, norapudmiusi Ta

TPHUFOHOMETPUYHI BUPa3H;

- pO3B’A3yBAaTH HalinpocTil HepiBHOCTI, WO
MICTATD

CTeMNeHEBI, NOKA3HUKOBI, JIOTapHMiHHi BUPa3H;
- po3B’s3yBaTH  pIiBHAHHA #  HepiBHOCTI,
BUKOPHCTOBYIOUH

- pO3B’A3YBaTH

PIBHSAHHA i HEPIBHOCTI, 11O
MICTATh CTEMNEHEeB!,
HOKa3HUKOBI,
norapudmiuni Ta
TPUrOHOMETPHUHI BHpPa3H;
- PO3B’A3yBaTH
ippalioHaIbHI PiBHSHHA i
HEPIBHOCTI, @ TAKOX X
CUCTEMMU;

- KOPHCTYBaTHCA
rpad)iYHUM METOOM
PO3B’sA3yBaHHA i
JOCTIDKEHHS PIBHAHD,

| 3 SpUYriHanow
3rigHo
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_HEPIBHOCTEH TA CUCTEM;




Po3p’s3yBanna
TEKCTOBMX 3a/1a4 3a
JOMOMOrOH0 PiBHAHB

palioHaJIbHHX., TOKa3HUKOBHX, JIOTapHPMiTHHX
HepiBHOCTEH Ta HECKJIAHUX HEPIBHOCTEH, SIKi
3BOJATHCSA N0 HAMMPOCTIIIMX

- 3aCTOCOBYBATH 3arajibHi METOAH Ta NMPHHAOMHU
(po3knazaHHA Ha MHOXHMKH, 3aMiHa 3MIHHOI,
3aCTOCYBaHHA  BNacTUBocTedl i rpadikis

- pO3B’A3yBaTH
PIiBHAHHSA i HEPIBHOCTI Ta iX
CUCTEMHU 3 NAPaMETPaMH

Ta iX CHCTEM ($yHKIi) y mpoueci po3B’sA3yBaHHA PiBHSHb,
HEPiBHOCTEH Ta IX CHCTEM;
- aHaJIi3yBaTH Ta NOCNIKYyBaTH PiBHAHHA, iX
CHCTEMH Ta  HEpPiBHOCTI  3aeXKHO  Bil
Koe(illieHTIB;
- 3aCTOCOBYBATH PiBHAHHS, HEPIBHOCTI Ta
CHCTEMH PIBHAHD J0 PO3B’A3YBaHHA
TEKCTOBHX 3aJ1a4
Posain: @YHKLII
Yucnosi - O3HAYeHHsA apUPMETHYHOT Ta reoMeTpHYHOT - pPO3B’A3yBaTH 3aa4i Ha apuPMETHYHY Ta
NOCiI0BHOCTI nporpeciii; reoMETPUYHY
- ¢opmynn n-ro wieHa apudpmernyHOi Ta nporpecii
reOMeTpHYHOT NpOrpeciii;
- (OpMYJIH CYMH A MIEPLIKX YEHIB
apH$MeTHYHOT Ta FeOMETPHYHOI Mporpeciii
OyHKUiOHAIbHA - O3HaueHHs (yHKUil, o6nacTi BU3HAYEHHA, | - O3HAYEHHA QYHKUIL, - 3HaxoAMTH o0JacTh BH3HAYeHHA, oOJAcTh | - JOCTIIKYBaTH Ha
3AJIKHICTB. obnacti 3Ha4eHb pyHKuUii, rpadik QyHKLUIT; 06epHEHOT 10 3aaHOT; 3Ha4YeHb QYHKUIT; nepioAuYHICTh PyHKLIO;
JliniliHi, KBaApaTHI, - cnocobu 3agaHHA  QyHKLUIM, OCHOBHI | - BJIACTHUBOCTI NEPIOJUUHHX - JOCTIKyBaTH HAa MApHiCTh  (HENapHICTb) | - BUKOPHCTOBYBATH
CTeneHeBl, BJIACTHBOCTI Ta rpadiku GyHKUIH, ykazaHuxX y | yHKuii byHk1io; nepioanyHIiCTh GYHKUIN 11
NOKa3HHKOBI, Ha3Bi TeMH - Gymysatu rpadiku JiHIHHNX, KBAPaTHIHHX, PO3B’A3yBaHHA 3a/a4;
norapudmivHi Ta CTENEHEBUX, NIOKA3HUKOBHX, JIOrapupMidHHX - BUKOPHCTOBYBATH
TPUTOHOMETPHUHI Ta TPMrOHOMETPHYHUX (YHKILIH; O3HAYeHHA PyHKLUT,
(dyHKUil, X OCHOBHI - YCTAHOBJIIOBATH BJIACTHBOCTI YHUCIIOBHX o6epHeHo1 10 AaHOT, uis
BJIACTHBOCTI

byHKUil, 3anaHHX hopmyiolo abo rpadikom;
- BUKOPHCTOBYBATH NEPETBOPEHHA rpadikin
dyBKUi#

posa’xaynanun 3azaa4

IMoxinHa yskwii, i
reOMETPUYHHIA Ta
Gi3ruHUA 3MICT.
Tabauus noxigHux Ta
npaBuia
AupepeHIFoBaBHA

- 03HaYEHHA NoXiaHoT GyHKUIT B TOYL;

- pi3HYHMHA Ta reOMETPUYHMH 3MICT NIOXiHOT;
- Tabnuus noXinHuxX GyHKuiN;

- MpaBWIa 3HAXOKEHHS MOXITHOI
100YTKY, YaCTKH JIBOX QYHKIIii

CYMH,

3 opvriHanom

- TPAaBWJIO 3HAXOMKCHHA
NOXIAHOI CK/TafeHoT QyHKLT;
- PIBHAHHA JOTHYHOI 10
rpadika GyHKLIT B TOULI

- 3HAXOJMTH NMOXIiAHI PyHKLUIN;

- 3HAXOJMTH YHCIIOBE 3HAYEHHA TOX1THOT
GbyHKLUil B TOYLI LIS

3a/IaHOTO 3HAYEHHS apryMEHTY;

- 3HAXOUTH TIOXiIHY CyMH, NOOYTKY i YaCTKH
ABOX (hyHKIIH;

- 3HAXOJMTH KYTOBHH KOe(illieHT i KyT HaXury
JOTHYHOT 110

rpadrika GpyHKUii B 1aHiA TOUL;

- O3B SI3yBATH 3aia4i 3 BAKOPHCTaHHAM
reoMeTPHYHOTO Ta

_i3HIHOrO 3MICTY MoXiaHOi

- 3HAXOJMTH TOXiAHY
ckianeHol GyHkuii

- CKJIaJlaTH piBHAHHA
JIOTHYHOI J10 rpadika dpyHKuii
B TOYL

3riaHo




JocnimxeHHs GyHkuii
3a IOTIOMOT Ol

$yHKLUIT HAa MPOMIXKKY:

- 3HAXOAUTH NPOMDKKM MOHOTOHHOCTI (PyHKLIT;
- 3HAXOIMTH eKcTpeMyMH (yHKILIT 3a

NOXiJAHOI. - eKCTPEMYMH (yHKUIT; JOTIOMOTrOIO TIOXiTHOT,
[Mo6ynosa rpagikis - O3HA4YEHHs HAWOUILIIOro i HAMMEHIIIOro HaiibinbIe Ta HAMMEHILE 3HaUeHHs (PYHKILT;
dyHKuii 3Ha4YeHb QyHKuii - JocHimKyBaTu GyHKLIT 3a 10NOMOro0
noxinHoi Ta OyayBatH ix rpadiku;
- pO3B’A3yBaTH NMPUKIIaLHI 3a0aui Ha
3HAXO/UKEHHsA HaHOLIBIIMX i
HaliMeHIIIMX 3HaueHb PyHKUIT
IlepBicHa Ta - 03HaYeHHA NepBicHOI QyHKUiT, BU3HAYeHoro | - dopmyna HulotoHa — - 3HaXOJIMTH MEPBICHY, BHKOPHCTOBYIOUH ii - 3aCTOCOBYBATH
BU3HA4YEHHH iHTerpaj. | iHTerpaja, KpMBOJiHINMHOT Tpamewuii; Jle#ibOHiua OCHOBHI BJIACTHBOCTI; tdopmyny Heiotona-Jleiibnina
3acTocyBaHHA - TabnuLA nepBicHUX (yHKUi; - 0OYHCIIOBATH TLIOLTY TUIOCKHX Biryp 3a 115 O0YHCIIeHHS! BU3HAYEHOTO

BH3HAYEHOTO iHTerpana

s OOYUCTIEHHS TUTOL
WIOCKUX Giryp

- MPaBHJIa 3HAXOKEHHA MEPBICHUX

JI0TIOMOTOIO iHTEerpaa

iHTerpaa;
- po3B’A3yBaTH
HECKJIa)(Hi 3a/1adi, o

iHTerpana

Poznin: EJIEMEHTH KOMBIHATOPHKM, IIOYATKH TEOPII IMOBIPHOCTEM TA EJIEMEHTH MATEMATHYHOI CTATHC

THUKH

IepecTaHOBKH, - O3HAYEHHS  IEPecTaHOBKH, KOMOiHaiT, - PO3B’A3yBaTH 3ajaui, BAKOPHCTOBYIOUH
KoMOiHai, po3MileHHs (0e3 MOBTOpEHB); NEPeCTAHOBKH,
po3MmiieHHs (6e3 - KOMOIHaTOpHI NpaBWiIa CyMH Ta JOOYTKY; KOMOiHawii, po3MimeHHs (0e3 NOBTOPeHs),
MIOBTOPEHD). - KJaCHYHE O3HA4YeHHs HMOBIPHOCTI MOAii; KOMOIHATOPHI MpaBwia CyMH Ta K0OYTKy;
KombinaTopHi - O3Ha4YeHHA BHOIPKOBHX XapaKTEPUCTHK pAMiB - 004MCIOBAaTH HMOBIPHOCTI BHNaIKOBHX
npaBuUla CyYMW Ta | JaHMX (po3Maxy BHOIpKM, MOAM, MeIiaHHu, MOJIiH, KOPUCTYIOUMCH O3HAUEHHSAM 1
n00yTKy. IMOBIpHICTL | CepeHbOTO 3HAYEHHS); KOMOIHATOPHUMH CXEMAMH;
BUMAAKOBOI  mofii. | - rpagiuna, TabnuuHa, TeKCTOBA Ta iHIII GOpMH - 00YHCITIOBATH T4 AHAI3YBATH BHOIPKOBI
Bubipkosi 0/1aHHs CTATHCTHYHUX JAaHHX XapaKTePHUCTHKH PAIIB JaHHX (PO3Max
XapaKTePUCTHKU BUOIPKH, MOy, MEJliaHy, CEpPEIHE 3HAUEHHS)
IT'EOMETPIA

Pozain: IVTAHIMETPIA

EneMeHTapHi - HOHATTA TOYKM Ta NPAMOT, IPOMEHS, BiJpi3ka, - 3aCTOCOBYBATH O3HAYEHHS, O3HAKH Ta

reoMeTpuuHi Girypu
Ha IUIOLHHI Ta iX
BJIACTMBOCTI

JlaMaHoi, KyTa,

- AaKCiOMH TUTAHIMETPIiT;
- CyMiXHI Ta BepTHKaJbHI KyTH, OicekTpuca
KyTa;

- BJIACTHBOCTI
KYTiB;

- MapajesibHi Ta NepneHAUKYISPHI NpsAMi;

- BIZCTaHb MiX NapaneJbLHUMH NPAMUMH;

- MEPNEeHAHKYIAP 1 TOXWIA, CcepeIuHHMH
TNepres AMKYJISp, BIACTaHb Bill TOYKH 10 MPAMOI;
- 03HAKH MapanenbHOCTI MPAMHUX;

- Teopema daneca, y3arajlbHeHa
Paneca

CYMDKHMX Ta BepPTHKAJIbHHX

Teopema

BJIACTHBOCTI
€JIEMEHTAPHUX FEOMETPUUHHX QIiryp s
PO3B’A3yBaHHA TUIAHIMETPHYHHX 3aJa4 Ta 3a/1a4
MPAKTHYHOTO 3MiCTY

S OpuvriHanom
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Kono Ta kpyr - KOJIO, KPYT Ta iX CJIeMEeHTH; - BJIACTMBOCTI JBOX XOPJ, 1O - 3aCTOCOBYBATH HalyTi 3HAHHA JUIA
- LEHTpaJIbHi. BIIMCANi KyTH Ta iX BIaCTHBOCTI: | MEPETHHAIOTHCA pO3B A3yBaHHA
- NOTHYHA JI0 KoJa Ta ii BIaCTHBOCTI NIaHIMETPHY HUX 3a/1a4 Ta 3aa4 NPAKTUHHOrO0
3MICTY
TpuKy THHKH - BMJIM TPUKYTHHKIB Ta iX OCHOBHI BJIACTHBOCTI; - KIacH(iKyBaTH TPHKYTHHKH 338 CTODOHAMH Ta
- O3HaKM PiBHOCTI TPHKY THHKIB; KyTaMmH;
- MeliaHa, OicekTpHca, BMCOTA TPUKYTHHKA Ta - PO3B’I3YBAaTH TPUKYTHHKH;
X BIACTHBOCTI; - 3aCTOCOBYBATH 03HAYEHHS, O3HAKHM Ta
- TeopeMa Npo CyMy KyTiB TPHKYTHHKA; BJIACTHBOCTI Pi3HHX BUIB
- HepIBHICTb TPUKYTHHUKA; TPUKYTHHKIB JUIA PO3B’ A3yBaHHA
- cepelHs JIiHis TPUKYTHHKA Ta 11 BJIaCTHBOCTI; IUIaHIMETPUYHHX 3a/1a4 Ta 33/ia4 NPaKTUYHOro
- KOJIO, OTHCaHe HABKOJIO TPHUKYTHHKA, 1 KOJO, 3MICTY;
BITUCaHEe B TPUKYTHHK; - nponopuiiHi BiApi3Ku - BU3HAYATH €JIEMEHTH KOJIa, OTIUCAHOTO
- Teopema Iliaropa; NPAMOKYTHOTO TPUKYTHHKA; HaBKOJIO TPHKYTHHKA, i KOJIa, yITHCAHOTO B
- CMIBBIHOIIEHHA MDK CTOpOHAaMH W KyTaM¥ | - BiJHOIICHHS IUTOL TPUKYTHHK
NPAMOKYTHOTO TPHKYTHHKA; nomiOHHX (iryp
i - TeopeMa CHHYCiB:
‘ - TeopeMa KOCHHYCIB;
- nojiOHi TPUKYTHHUKHM, O3HAKM MNOAIGHOCTI
) TPUKYTHHKIB
; YOTUPUKY THHKH - YOTHPMKYTHMK Ta HOr0 €IEeMEHTH; - 3aCTOCOBYBATH O3HAYEHHS, O3HAKH Ta
- mapanenorpam, Horo BJIaCTHBOCTI i O3HAKH: BJIACTMBOCTI Pi3HUX BHIiB YOTUPUKYTHHUKIB 10
‘ - TIPAMOKYTHHK, pom6., KkBampat Ta iX poO3B’A3yBaHHA TUTaHIMETPUYHHX 327134 i 3a1a4
BJIACTHBOCTI, MPaKTUYHOTO 3MiCTY
- Tpaneuis, cepeaHs JiHis Tpaneuwii Ta 1
BJIACTUBOCTI;
- BIMCAHI B KOJO Ta OMHCaHi HaBKOJIO Kojia
4OTHPUKY THUKH;
- CyMa KYTiB YOTHPHKYTHHKA
MHOTOKy THHKH - MHOTOKYTHHK Ta HOTO eJIeMEHTH; - OINYKJIHit MHOTOKYTHHK; - 3aCTOCOBYBATH O3HAY€HHs Ta BJIACTHBOCTI
- MEPUMETP MHOTOKYTHHKA; - cyma KyTiB OMYKJIOTO | MHOTOKYTHHKIB bi (4] PO3B’A3yBaHH
- MPaBWIBHWH  MHOTOKYTHMK  Ta  HOro | MHOrOKyTHHKa IUIaHIMETPUYHUX 3a7ay i 3aJa4 NPaKTHYHOTO
BJIACTHBOCTI; 3IMICTY
- BIIHCaHI B KOJO Ta OMMCAHi HABKOJO Kojia
MHOTOKYTHHKH
[eomeTpuyHi - IOB)XHHA Bipi3Ka, KoJia Ta HOoro myrH; . - TUIOLIA CerMeHTa - 3HaXOJAMTH JOBXHHH BifPI3KiB, rpajaycHi Tta
BEJIMYMHH T - BeNIMYMHA KYyTa, BUMipIOBAaHHS KYTiB, pajiaHHi MipH KyTiB, [UIOLI TeOMETPUYHMX
BUMIDIOBaHHSA X - (opMynu ang 0OUKCIEHHS MU0 TPUKY THHKA, Giryp;
napajenorpama, pomba, KBajgpaTa, Tpaneuii, - O0UMCIIOBATH JOBKHHY Kona Ta fiore moyr,
MPaBWILHOTO MHOTOKYTHHKA, KPYra, CEKTOpa IUIOLLY KPYra Ta CeKTopa;
- BMKOPHCTOBYBATH dopmynu ol (i}
reoMeTpudHUX  Qiryp ons  po3B’a3yBaHHA
nIaHiMeTPUYHMX 3a7a4 i 3a1a4d MpaKkTHYHOro
I 3MicTy - = =t
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Koopaunatu Ta

- MIPAMOKYTHA CUCTEMA KOOPJMHAT HA TUIOLHHI,

- PO3Knan BEKTOpa 3a /JABOMA

- 3HAXOJMTH KOOPAMHATH CEPEIMHH Bilpi3Ka Ta

- 3aCTOCOBYBAaTH

BEKTOPY Ha KOOPIHHATH TOYKH; HEKOJIIHEapHUMHU BEKTOPaMM; BiICTAHb MDK JBOMAa TOUKaMU; KOOPIMHATH H BEKTOPHU JUIst
TUIOLIMHI - gopMyna mis OOUMCNEHHs BIICTaHI MDK | - BJACTHBOCTI CKAIAPHOINO - CKJIA/IaTH PIBHAHHA NPAMO]I Ta PiBHAHHA K0OJIa, | PO3B’sA3yBaHH:
aBOMa ToYKamHu Ta (opMysa uis oOuucneHns | N00yTKy BEKTOPIB; - BHKOHYBATH lii 3 BEKTOpaMH; IUIAHIMETPHYHHMX 33734 i
KOODAMHAT CepeIMHH BiIpi3Ka; - dopMyna N 3HAXOKEHHs | - 3HAXOAMTH CKAJIAPHHI 106yTOK BEKTOPIB; 3aJauy NPAKTHYHOTO 3MICTY
- PiBHAHHA NPAMOI Ta KOJA; KyTd MK BEKTOPAMH, LIO 3a[@Hi | - 33CTOCOBYBaTH BHBUYEHI (POPMYNH H PiBHAHHSA
- MOHATTS  BEKTOpPa, HY/IbOBOTO  BEKTOpA, | KOOPAMHATAMH; ¢iryp ans po3B’3yBaHHA 3a1a4
MOy BEKTOpa - YMOBH  KONIHEApHOCTI  Ta
- KOJIiHEapHi BEKTOPH, TNPOTHJIEKHI BEKTODH, | MEPTEHIHKYIAPHOCTI BEKTOPIB,
PiBHI BEKTOPH, IO 3a/aHi KOOPAMHATAMH
- KOOpJMHATH BEKTOPa;
- JI0J1aBaHHA|i BiIHIMaHHA BEKTOPIB, MHOXKEHHA
BEKTOpaA Ha YHCIIO;
- KyT MiX BEKTOpaMH;
- CKaJIApHHii 100YTOK BEKTOpIB
TeoMeTpuuHi - OCHOBHI BHAM Ta 3MICT TE€OMETPHYHMX - BMKODHCTOBYBATH  BJIACTHBOCTI ~ OCHOBHMX
nepeMilleHHs nepeMillieHb Ha IUIOIMMHI  (pyX, CHMeTpis BULIB  TEOMETPHYHHX  TepeMilleHb  JUIA

BITHOCHO TOYKM Ta BITHOCHO MpPAMOi, MOBOPOT,
napaienbHe NepeHeceHH);

- piBHICTh iryp

pO3B’A3yBaHHA INaHIMETPHYHMX 3aJau 1 3a1ay4
NPaKTHYHOI'O 3MICTY

Po3ain: CTEPEOMETPIA

[MpsiMi Ta TWIOLIMHM Y
pocTopi

- aKCIOMH Ta TEOPEMH CTEPEOMeTpii;

- B3a€EMHE pO3MIIEHHA TNPAMUX Yy TIPOCTOPI,
MpsMoi Ta IUIONMHH B TMPOCTOPi, TUIOUIMH Y
MpoCTOopi;

- MApaJie/IbHICTb NPAMMX, NPAMOI Ta TUIOIIMHH,
TUIOLMH;

- MapanejibHe NMPOEKTYBAHHSA;

- MepneHaUKYIAPHICTE TPAMHX,
TUTOILMHH, TBOX IUTONIUH;

- Teopema Ipo TPH MepreHIHKYIAPH;

- BIACTaHb BiJl TOYKH A0 TUIOMIMHHM, BiJ MpAMOI
o0  napanenbHOi 1 IUIOMMHH, — MiX
napaneJbHAMHU MUIOIHHAMH,

- KYT MDK TpAMHMH, NPAMOIO Ta IUIOIIWHOMO,
TUIOIIHHAMH;

- IBOTpaHHME KyT, NiHIHMI KyT ABOTpaHHOro
KyTa

npamoi  Ta

MHOrorpaHHHKH,
Tina obepTaHna

- O3HaKa MHMOODKHMX NPSMMX;

- OpTOroHaJbHA l'lpOCKU.iﬂ

- BiACTaHb MK MEMOOIXXHHMH
MPSAMHMH

- 3aCTOCOBYBATH O3HAUCHHA, O3HAKH Ta
BJIACTUBOCTI NapaseNibHUX i epNeHINKyISPHUX
NpSMUX Ta

IUIOIMH Uil PO3B I3y BaHHS CTEPEOMETPHUHHX
3ajay i 3aa4 MPaKTUYHOTO 3MICTY;

- 3HAXOJHTH 3a3HA4Y€Hi BIACTaHi Ta BETHYHHH
KYTiB Y IpOCTOpI

- MHOTOTPAHHUKH Ta IX eNeMEHTH, OCHOBHI

BHIH MHOTOTPaHHHKIB: rpu3ma,
napayenernines, nipaMina, po3roprka Npu3MH i
nipaminy;

- Tila oOepTaHHA, OCHOBHI BHAW Tl |

NOBEPXOHb 00EPTaHHA: HMIIHAD, KOHYC, KYIA

- 3pi3aHa nipamiza;
- 3pi3aHuil KOHYC

- OnArig s e

- PO3B’A3yBATH 3aiati, 30KpeMa NPaKTHYHOro

3micTy Ha obuucnenHs o6’emiB i miom
MOBEPXOHb FT€OMETPUYHHX TiN;

- PO3pI3HATH  PO3TOPTKH  OCHOBHMX  BHIB
MHOTOrPAaHHMKIB  (NpHM3M,  nipamin)  Ta

3rigHo

pO3PIRHATH __ HA _ PO3rOPTKAX _ eNeMeHTH
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cepa:

- mepepi3u MHOTOTPaHHHKIB;
- nepepisu  wWwiiHApa U
nepepizu, nepepizu
napanejbHUMH iX OCHOBAM;
- Tiepepi3 Ky IUTOUHHOIO,
- opmynu a1 oOYMCIAEHHA IUION TIOBEPXOHB
Ta 00’ €MIB NPU3MH Ta MipaMiny;

- dopmynu ana obuucneHHs 06’ eMiB LMITIHApA,
KOHYyca, KyJi;

- opMynu Ui 0OUMCIICHHS TUIOMI chepu

KOHyca: OCBhOBI
TUIOLIHHAMH,

MHOrOrpaHHHKIB

Koopmunatu Ta
BEKTOPH Y MPOCTOPI

- NMPAMOKYTHA CHCTEMa KOOPJAMHAT y MPOCTOPI,
KOOPJAHHATH TOYKH;

- opMyna s OOUHCIEHHA BiACTaHI Mix
JIBOMa TOYKaMH Ta (opmyna i oOuHCIEHHS
KOOPJIHHAT CepeIMHH Bilpi3Ka;

- MOHATTA BEKTOP. MOIYJb BEKTOPA, KOJIiHEapHi
BEKTOPH, PiBHI BEKTOPU, KOOPAHHATH BEKTOPA;

- JI0AABaHHA, BiJHIMAHHA BEKTOPIB, MHOMEHHA
BEKTOpa Ha YHCIIO;

- cKanApHuii 106yTOK BEKTOPIB;

- KyT MiX BEKTOpPaMH;

- CUMETpifi BiIHOCHO NOYATKy KOOpPIMHAT Ta
KOOPAHHATHHX TUIOLIHH

- PIBHAHHA cepu;
- BIIACTHBOCTI
100yTKY BEKTOPIB;
- (popMyna Uit 3HaAXOIKEHHA
KyTa MK BEKTOPaMH, 11O 3a/1aHi
KOOpIHHATAMH;

- YMOBH  KOJliHeapHOCTI  Ta
MEepHeHIHKYJISPHOCTI BEKTOPIB,
IO 3a[aHi KOOpANHATAMH

CKaJIAPHOTO

- 3HAXOJHTH KOOPIWHATH CEPEeIMHM Bilpi3Ka Ta
BIZICTAHb MDK IBOMAa TOUKAMH;

- BUKOHYBAaTH JIii 3 BEKTOPAMH;

- 3HAXOJMTH CKAIAPHHI 1006y TOK BEKTODIB;

- BHKOPHCTOBYBaTH
aHAJIOTI0 MiX
BEKTOpaMH i

KOOpAMHATAMH  Ha
TOIMMHI Ta B
MpocTOpi s
PO3B’A3yBaHHSA
CTepeOMEeTPHYHHX
3ajzaq i 3aja4
MPAaKTUYHOTO 3MiCTy

- 3aCTOCOBYBaTH
KOOPJIMHATHU Ta BEKTOPHU JUTs
pO3B’A3yBaHHA
CTEPEOMETPHYHHX 3a/1a4,
30KpeMa 3a/1ay NPaKTHYHOro
3MicTy
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