3ATBEPJIDKEHO

Haka3z MinicTepcTBa OCBITH | HAyKH YKpaiHH

Bin % /o 2019 poxy Ne 575

ﬂporpama 30BHIIIHBLOIO HE3aJIEXKHOT0 OLiHKBAHHSA pesy.m.TaTiB HABYAaHHSA 3 MATCMAaTHKH, BZIOGYTHX HA OCHOBI

NOBHOI 3araJibHOI cepeiHbOl OCBITH

MeTa 30BHIIIHBOI0 HE3a/1e2KHOT0 OLIHIOBAHHS 3 MATEMATHKH:
OL[IHATH Pe3yNbTaTH HABYAHHSA MATEMaTHKH, 3100YTi Ha OCHOBI [I0BHOI 3arajbHOI CepeHbOT OCBITH PiBHS CTAHAAPTY YM NPO(LILHOrO
piBHS, BiIOBIIHMM JepXXaBHHM BMMOTaM Ta CTYNiHb MiATOTOBJEHOCTI yYacCHHKIiB TECTyBaHHA 3 MAaTEMaTHKH, W00 3AifCHATH
KOHKYpCHHii BiZIOip /U1 HaBYaHHS B 3aKJ1aJlaX BHINOI OCBITH.
3aBAaHHA 30BHIIIHBOI0 HE32JIEJKHOT0 OLIHIOBAHHSA 3 MATEMATHKH
NOJISATa€ B TOMY, 00 OLIHHTH PiBeHb BOJIOAIHHS YYACHHKIB KOMIIETEHTHOCTSIMH, 30KpeMa, OLIHATH 34aTHOCTI:

- OymyBaTM MaTeMaTH4Hi MOJEIi PeabHIX 00’ €KTIiB, IPOLECIB i SBULI Ta JOCTI/DKYBATH Li MOJEIN 3ac00aMi MaTeMaTHKH;

- BHKOHYBaTH MaTe€MaTHYHi pO3paxyHKH (Iii 3 4hciamu, NOJAHWMH B Pi3HHX dopmax, Ta Jii 3 BiICOTKaMH, CKIaAaTH i
pO3B’A3yBaTH 3aia4i Ha HabHKEHi 0OYMCIIeHHS, TPONOPLIT TOLIO);

- DIepeTBOPIOBATH YMCJIOBI Ta OyKBEeHI BHPa3H (PO3yMITH 3MICTOBE 3HAYEHHs KOXHOTO ejeMeHTa BHpa3y, CHpOILyBaTH

BHpA3H Ta 0GUMCIIOBATH 3HAYEHHS YHCIOBHX BHPA3iB, 3HAXOMTH YHCIIOBI 3HAYCHHS BUPA3iB 3a 3alaHUX 3HAYeHb 3MIHHHX TOIIIO);

JOCIIDKYBATH TXHI BJIaCTHBOCTI;
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- 3aCTOCOBYBATH MOXIJHY Ta IHTErpaj 10 po3B’sA3yBaHHA 3a/1a4 PAKTH
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- 3aCTOCOBYBaTH 3arajibHi METONAM Ta TNPUHOMH B MpOLECi po3B’s3yBaHHS DIBHSAHb, HepiBHOCTEH Ta iX cuctem (s

npo¢iILHOTO PiBHS — i 3aBIaHb 3 TapaMeTpaMH ), aHalli3yBaTH OTPHMaHi PO3B’S3KH Ta IX KiJIbKICTb;

- pO3B’si3yBaTH TEKCTOBI 3ajiadi Ta 3aj1a4i MPAKTUYHOrO 3MICTy 3 anreOpH i MOYATKIB aHaNi3y, TEOMETPIi;

- 3HAXOJMTH HA PHCYHKAaX reoMeTpuyHi (Girypy Ta BCTAaHOBIIOBATH iX BIACTHBOCTI;

- BHU3HAYATH KiJIbKICHI XapaKTEePUCTHKH FeOMETPHYHHUX (iryp (IOBXHHHU, BETHYHHH KYyTiB, TIJIOII, 00’ €MH );

- po3B’si3yBaTH KOMOIHATOpPHI 3a1a4i Ta 00UKC/TIOBATH IMOBIPHOCTI BUIIAJIKOBHX MO/iH;

- aHami3yBartH iH(pOpMALilo, 110 NoJana B rpadiuniii, TabmuyHii, TekcTOBIM Ta iIHIIKX Gopmax.

O6’€eKTOM KOHTPOJIIO € piBeHb CHOPMOBAHOCTI MATEMATHYHHX KOMIIETEHTHOCTEH, 30KpeMa, piBeHb HABEJIEHUX 31aTHOCTEH.

AJITEBPA I TTOYATKH AHAJII3Y

Po3ain: YUCIIA 1 BUPA3H

Hasga po3ainy,
TeMH

3MicT HABYANIBHOIO MaTepiany

KomnereHTHOCTI (31aTHOCTI)

PiBenb cTanaapry
i npodinbuMit piBeHb

TLbKH

npodiabHuii piBens

PiBeHb cTanaapry
i npodiibHuii piBeHb

Tinbka
npodinbHuii piBeHb

JliticHi yucna
(HaTypatbHi,
pallioHaJbHi Ta
ippauioHaIbHI),
NOPIBHAHHA YHCEJ TA
aii 3 HUMH

BJIACTHBOCTI JiH 3 NIHCHUMH YHCIAMH;
- TpaBUJA MOPIBHAHHA AiMCHHX YHCe;
- O3HAKH MOAIIBHOCTI 4mcen Ha 2, 3, 5, 9, 10;
- MpaBWwia  3HaXOMKEHHA  HaHOLTBLIOro
CTIBHOTO
NUIBHAKA Ta HaHMEHIIOTO CNUTBHOTO KPaTHOro
qHCeN;
- TpaBUia OKPYIJICHHA LIUIMX YHCes i
JECATKOBHMX Apo0iB;
- O3HAUEHHA KOpPEHA 71-TO
apuMETHIHOTO KOPEHs 1-r0
CTereHs:
BJIACTHBOCTi KOPEHiB;
- 03HAYEeHHA CTeNeHs 3 HATYPAIbHHM, LM
Ta pauiOHANbHHM NMOKa3HUKaMH, iX
BJIACTHBOCTI
- YHCJOBI MPOMIKKH;
- MOJynb AIMCHOrO YMclia Ta Horo
BJIACTUBOCTI

CTEMEHA Ta

- PO3pI3HATH BHAW UHCET Ta HHCIOBHX

IIPOMIXKKIB;

- TOpIBHIOBATH AiHCHI YHCHa;

- BHKOHYBATH il 3 NiHCHHMH YHCIAMHU:

- BUKOPHCTOBYBATH O3HAKH MOALTLHOCTI:

- 3HAXOAMTH HAUOUIBIINN CHUTbHMI AUIbHMK

Ta HalMeHIIe CHiIbHE KPAaTHE JIBOX YHCE:

- 3HAXOJMTH HEMOBHY YacTKy Ta OCTayy Bij

JUICHHS O/IHOTO HATYPAIbHOrO YHMCiA Ha iHIe;
nepeTBOpIOBAaTH  3BUualiBMit  api6  y
AECATKOBHUI,

- OKPYIJIIOBATH LiJTi HHCNA i 1ECATKOBI APOOH,

BHKOPUCTOBYBATH BJIACTHBOCTI MOIYJISt 10

pO3B’A3yBaHHA

| 3aman

- 3HAXOAWTH HAWOINbIIMIA
CIUIbHUM LIBbHHK Ta
HaliMEeHILEe CIIbHe KpaTHe
KiTBKOX YHCeI,

- TIepeTBOPIOBATH
HECKIHYEeHHMIT nepioHIHuiH
api6 y 3BH4aiinui
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BinHowmeHHa Ta
TIPONOpLIi.
Bincorku. OcHoBHi
3ajaui Ha BiJICOTKH.
TexcTosi 3axaui

- BiJIHOMICHHSA, MPOTIOPLLI;

- OCHOBHA BJIACTHBICTb, MPOMNOPLIT;

- 03HA4YeHHs BIACOTKA;

PaBU/IA BHKOHAHHS BiJICOTKOBHX PO3paxyHKiB

- 3HaXOIWTH BiJIHOIIEHHs uWCeN Yy BHIIAAL
BIZICOTKA, BIACOTOK Bill UHCIA. YHCIO 3@
3HAYEHHAM HOTO BiCOTKA;

- po3B’A3yBaTH OCHOBHI 3a1adi Ha BIJICOTKH,
Ha OponopLUiliHi BeJMYHHH # nponopuilinuil
noawr;

- po3B’s3yBaTH TEKCTOBI 3ajaui
apHPMETHYHHM CrIocoboM
PauionanbHi, - 03HaYeHHSA TOTOXHO PIBHHUX BHpA3iB, - 03Ha4eHHs obnacri - BUKOHYBaTH TOTOXHI NepeTBOPEHHA | - AOBOIMTH TOTOXHOCTI
ippaLioHANIbHI, TOTOXKHOI'O NEPETBOPEHHA BUPA3y, TOTOXKHOCTI, | AONMYCTUMUX 3HAYEHDb 3MIHHHX, | PalliOHAIbHHX, iPPALiOHATLHHX, CTENEHEeBHX,
CTeneHeBi, - O3HAYE€HHA OJIHOWIEHA Ta MHOTOWICHA, BHpa3y 3i MIHHHMHU NOKa3HUKOBHX, NorapHpMidHHX,
NIOKA3HHKOBI, - MpaBHNa A0JaBaHHA, BiAHIMaHHA H TPUIOHOMETPHYHHX BMPA3iB Ta 3HAXOMMTH iX
norapudmiusi, MHOXEHHS O/IHOWIEHIB Ta MHOIOYJICHIB, YUCIIOBE 3HAYEHHS 32 3aJaHHX 3HAYEHb 3MIHHAX
TPHTOHOMETPHYHi - (OpPMYJTH CKOPOYEHOT0 MHOMKEHHS,
BHpa3y Ta ix - PpO3K/IaZ MHOrOWIeHa HA MHOKHHKH,
NIEPETBOPEHHS - O3Ha4YeHHA  1pobOBOI0  PaliOHAIBHOIO
BHpa3sy;

- MpaBWIa BHKOHAHHA il

pauioHaTbHUMH BHpazaMu;
- O3HAuYeHHs Ta BJACTHBOCTI JorapHdma:
- OCHOBHA JIOrapH(MiyHa TOTOXKHICTD;

3 apoboBuMH

- O3HAUeHHA CHHYCa, KOCHHYCa, TaHIeHca
YHC/IOBOrO APryMeHTY;

- OCHOBHI CHIBBiIHOILEHHA MiX
TPHTOHOMETPHUHHMH  (DYHKLIAMH  OJHOIO
apryMeHTy:

- (hOopMy/IH 3BEIEHHS;
- OpMyIH NoNaBaHHA Ta HACHIIKH 3 HHX

- O3HA4Y€HHA KOTAHreHCa

YHUCIIOBOTO apryMeHTy

Posain: PIBHAHHSA, HEPIBHOCTI TA

X CHCTEMH

JliniiiHi, kBaapaTHi,
palioHaNbHi,
ippauiosanbHi,
MOKa3HHKOBI,
norapudMitHi,
TPHrOHOMETPHYHI
piBHAHHS |
HepiBHOCTI.
CucTeMy NiHIHHAX
PIBHSAHB i
HepIBHOCTEH.
CucremMu piBHSAHB, 3
AKMX Xoua 6 onHe
PIBHAHHA IPYroro
CTENEeHS.

- PIBHSHHA 3 OJHI€I0 3MIHHOK, O3HaYeHHA

KOpeHs (po3B'A3Ky) PIBHAHHA 3  OJHI€O

3MIHHOIO;

- HepIiBHICTb 3 OHIEK 3MIHHOK, 03HAYEHHA

PO3B’A3KY HEpPiBHOCTI 3 O/IHI€I0 3MiHHOIO:

- O3HAYEHHA PO3B’'A3KY CHCTEMH pIBHSHb,

OCHOBHI METO/IH PO3B A3YBAHHA CHCTEM;

- METOIH PO3B A3YBAHHA HAMITPOCTIIHX

pauioHaNbHHX,

{ppaLLiOHATbHUX,, TOKA3HHKOBHX,

NnorapudpMivHHX, TPHTOHOMETPHYHHX PIBHAHb

Ta HECKJIAHUX PIBHAHB, AKI 3BOAATHCA 10

HaMPOCTILLIMX;

- MEeTOIH PO3B A3yBaHHA HalNPOCTILMX
JIHIAHAX, KBaAPAaTHUX,

- METOJIH PO3B’A3yBaHHA
paLiOHATLHUX, IPPAIIIOHANBHHX,

- po3B’A3yBaTH  PIBHAHHA |  HEPIBHOCTI
Nepworo Ta JPYroro CTEMEHiB. a TaKkoxX
PIBHAHHS | HEPIBHOCTI, LILO 3BOAATLCS [0 HUX|

- pO3B’S3yBaTH CHCTEMH JiHIHHMX PiBHAHD i
HepiBHOCTe!H, @ TAKOXK Ti, IO 3BOMATBCA 10 HHX:
- po3B’A3yBaTH HANNPOCTiWi PIBHAHHA, IO
MicTATh ApOOOBI  paLiOHAIbHI, CTEneHesi,
TIOKa3HHKOBI. norapudmitHi Ta
TPHFOHOMETPHYHI BUPa3H;

- po3B’A3yBaTH HAHNpOCTil HepiBHOCTI, WO

MICTATD
CTelEHEBI, MOKAa3HUKOBI, JIOTapUMiYHi BHPa3H;

- po3B’s3yBaTH  pIBHAHHA H  HepIBHOCTI,
BHKOPHCTOBYIOUH

- po3B’A3yBaTH

PIBHSHHA i HEPIBHOCTI, 110

MICTSTH CTENCHEeBI,
MOKa3HUKOBI,
norapudmiuni ra

TPHrOHOMETPHYHI BHPA3H:

- poO3B’A3yBaTH

ippanioHabHi PiIBHAHHA i

HEpIBHOCTI, @ TaKOX X
CUCTEMM:

- KOPHCTYBATHCA
rpagivHHM METOIOM
PO3B A3yBaHHA il
JIOCHIDKEHHSA PIBHAHD,
HEPIBHOCTEH Ta CHUCTEM;

T | 9 opUriHancm
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O3HAYEHHs Ta BJACTUBOCTI MOMY/Id,
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Po3s’a3yBanHa
TEKCTOBMX 3a/1ay 3a

PaLiOHANbHHX, MOKA3HUKOBHX, JIOTaPHPMITHHX
HEPIBHOCTEH T HECKJIAJIHMX HEPIBHOCTEH, fKi

- 3aCTOCOBYBAaTH 3arajibHi METOM Ta NpHHOMH
(po3KJIaZlaHHA HAa MHOXHHKH, 3aMiHa 3MIiHHOI,

- po3B’A3yBaTH
PiBHAHHSA il HEPIBHOCTI Ta IX

AONOMOTOIO PIBHAHL | 3BONATLCA 10 HAHMPOCTIIINX 3acToCyBaHHs  BinacTuBocTell i rpadikiB | CHCTeMM 3 mapaMeTpamH
Ta IX CHCTEM ¢$yHKIi) y mpoueci po3B’s3yBaHHA PiBHAHb,
HEPIBHOCTEH Ta IX CHCTEM:
- aHaJli3yBaTH Ta NOCNIKYBaTH PIiBHAHHA, iX
CUCTEMH T2  HEpPiBHOCTI  3&IeKHO  Bij
KoeilieHTiB;
- 3aCTOCOBYBATH PIBHAHHSA, HEPIBHOCTI Ta
CHCTEMH PIBHAHB 10 PO3B’A3YBAHHA
TEKCTOBHX 3a/1a1
Poznin: ®YHKLI _
Yucnosi - O3HAYeHHsA apUMETHYHOT Ta reoMeTpH4HOT - pO3B’A3yBaTH 3aladi Ha apHPMETHIHY Ta
NOCHAII0BHOCTI nporpeciii; reOMETPUHYHY
- ¢opmynu »n-ro wieHa apudpmerHuHOI Ta nporpecii
reOMEeTPHYHOT MpOorpeciii;
- (hOPMYJIH CYMH 71 TIEPIIHX WICHIB
apudMeTHYHOT Ta FeOMETPHYHOI Mporpeciii
QyHKUiOHANbHA - O3HauyeHHs QyHKuil, obnacTi BH3HAYEHHS, | - O3HAYeHHA QyHKUIL, - 3HaxoAWTH 00JacTb BH3HAYeHHA, 0OJACTb | - JNOCILAKYBATH Ha
3AJIEKHICTS. obnacti 3Ha4eHb QyHKUIT, rpadik QyHKLII; obepHeHoT 10 3a/1aHOI; 3Ha4YeHb QyHKUIT; nepioAndHICTh PyHKIIHO;
Jliniiini, kBaApaTHi, - cnocoOu 3amaHHs  (QYHKUIA, OCHOBHI | - BJACTHBOCTI NEPIOAHYHHKX - JOCHIKYBATH HA [APHICTL  (HENapHICTb) | - BUKOPHUCTOBYBATH
CTerneHesi, BJIACTHBOCTI Ta rpadikn dyHKUiH, ykasauux y | QpyHkuii byskuio: nepioAnYHICTh PyHKUIR wna
NIOKA3HHKOBI, Ha3Bi TeMH - Oynysartu rpadiku NiHIHHUX, KBAIPAaTHIHHUX, PO3B’A3yBaHHA 3a/1a4;
Jorapu@mivHi Ta CTENEHEBHX, MOKA3HUKOBHX, IOrapu$MidHHX | - BHKOPHCTOBYBATH
TPHUTOHOMETPHYHI Ta TPHIOHOMETPHYHUX DYHKILIH; O3Ha4eHHA PyHKLIT,
(QyHKuUIT, IX OCHOBHI - YCTAQHOBJIKOBATH BJIACTHBOCTI YHCIOBHX obepHeHoi 10 AaHoi, uis
BJIACTHBOCTI

GyHKUi#, 3anaHnx hopmyioro abo rpadikom:
- BUKOPMCTOBYBATH NMepeTBOpeHHs rpadikis
dyHKuii

PO3B’13yBaHHA 3aa4

[ToxinHa pyHKuii, i
reoMeTpHUHHH Ta
¢izuuHmii 3MiCT.
Tabnuug NoXiZIHKUX T4
npaBuia
nudepennioBasHa

- O3HaYeHHA NOXiAHOT PyHKUIT B TOULL;
- (pi3H4HMI Ta reOMeTPHUHHIT 3MICT NOXIZHOT;
- Tabauus NOXiAHAX GyHKILIH;

- NpaBWIA 3HAXOWKEHHS TMOXIAHOI CYMH,
NOOYTKY, HaCTKH JIBOX (QyHKLLi

| 3 OSPUriHanom

3riaHo

- NPaBHJIO 3HAXOIDKCHHA
noxiaHol cknaneHoi GyHKuif;
- PIBHAHHA JOTHYHOI 10
rpadika GpyHxuil B TOUL

- 3HAXOJMTH NMOXiAH] PyHKLLI:

- 3HAXO/IMTH YHCIIOBE 3HAYEHHA NOXITHOT
(yHKLUil B TOYLI A1

3a/IaHOT0 3HAYEHHS apryMEHTY,

- 3HAXOAMTH MOXiAHY CyMH, 100YTKY i 4acTKH
JBOX (YHKILiH;

- 3HAXOJHTH KYTOBHHT KOe(illieHT | KyT HaXHiTy
JIOTHYHOT 110

rpadika pyHKuiil B 1aHii TOuLi;

- PO3B’AI3yBATH 3a4ai 3 BHKOPHCTaHHAM
reOMeTPHIHOrO Ta

| @i3uyHOro 3MicTy noxiaHot

- 3HAXOJMTH MOXIAHY
cxyaneHol pyHKuii

- CKJIaJIaTH PiBHAHHA
NOTHYHOI /10 rpadika QyHKuiT
B TOUIII




JocniwkeHus GyHKuUiT

- AOCTaTHA yMOBa 3pOCTaHHA (CrajaHHA)

- 3HAXOJUTH NMPOMDKKH MOHOTOHHOCTI QyHKIIT,

3a JIONIOMOr ok GyHKUIT Ha MPOMIXKKY: - 3HAXOHTH eKCTpeMyMH (yHKILIT 3a
NOXIJIHOT. - EKCTPEMYMH (YHKLIT; JOTIOMOI0IO TIOXIAHOT,
[Tobynosa rpadikis - O3HAYEHHA HAWOLIBIIOro # HAMEHLIOro Haiibisblne Ta HaliMeHILe 3HaYeHHs QyHKLUIT;
dyHKuin 3HAYeHb (PyHKLIT - nociimKyBaTH GyHKUIT 32 10NOMOro
noxiaHoi Ta OyaysaTH ix rpadiku;
- PO3B’A3YBATH NPUKIIAZAHI 3anai Ha
3HAXOKEHHSA HAiOLNbIINX i
HaliMeHIIKX 3Ha9eHb GyHKLUIT
TlepBicHa Ta - O3HaueHHA nepeicHoi QyHKUIT, Bu3HaueHoro | - dopmyna HeioToHa — - 3HaXOJIHTH NEPBICHY, BAKOPHCTOBYIOUH il - 3aCTOCOBYBATH
BU3HAYEHHH iHTErpas. | iHTerpajia, KpHBOJIHIHHOT Tpamewui; Jleii6nina OCHOBHi BJIaCTHBOCTI; tbopmyiry HeloTona-Jleiibniua
3acTocyBaHHA - Tabnuus nepBicHUX QyHKNi; - 00YHCIOBATH ILIOLLY TUIOCKUX Diryp 3a 11 004HCIeHHs BH3HAYEHOTO
BM3HAUEHOTO iHTerpaa | - MpaBHJIA 3HAXOPKEHHA MEPBICHHUX JIOTIOMOTOI0 iHTErpana iHTerpana;

JUIsi OOYHMCIIEHHSA TUIONL
wiockux ¢iryp

- poO3B’A3yBaTH
HeCKJIa/Hi 3a/1adi, 1o
3BOMIATHCA 10 3HAXOHKEHHSA

iHTerpana
Po3ain: EJIEMEHTH KOMBIHATOPHKM, IIOYATKH TEOPIT HMOBIPHOCTEH TA EJIEMEHTH MATEMATHYHOI CTATUCTHUKH
[lepecTaHoBKH, - O3HAYEHHS  IEePEeCTAHOBKH, KOMOiHauiT, - PO3B’A3yBaTH 3a1a4i, BHKOPHCTOBYIOUH
KoMOIHall, po3smitieHHs (0e3 noBTopeHs); NepecTAHOBKH,
po3miutenns (6e3 - KOMOIHaTOpHI NMpaB1Ia CyMH Ta JOOYTKY: KOMOIHaLLi, po3mileHHs (03 NoBTOpeHs).
MOBTOPEHb). - KJIACHYHE 03HAYCHHA HMOBIPHOCTI MOAIT; KOMOIHATOPHI NpaBWia CyMH Ta JOOYTKY;
KombinaTophi - O3HaYeHHA BHOIPKOBHX XapakTEePHCTHK PAAIB - 00uHCIOBATH IMOBIPHOCTI BHNIAIKOBHX
npaBWia CyMH Ta | JaHHX (po3Maxy BHOIpKH., MOIH, MeliaHu, MOJIH, KOPHCTYIOUMCH O3HAUEHHAM 1

100yTKy. IMOBipHICTB

CEPENIHbOTO 3HAYEHHA):

KOMOIHATOPHUMHM CXEMaMH;

BUMAAKOBOT  noAii. | - rpagiuxa, TabnuuHa, TeKCTOBA Ta iHLI Gopmy - 004HCIIOBATH Ta aHATI3yBaTH BHOIPKOBI
Bubipkosi TNOJJAHHS CTATHCTHYHHX JaHHX XapaKTepPHCTHKH PAIIB TAHMX (po3Max
XapaKTepUCTHKH BUOIPKH, MOy, MeJliaHY, CEpe/IHE 3HAYEHHA)
- TEOMETPIsA
Po3zain: [NTAHIMETPIA
EnemenTapHi - MOHATTA TOYKM T OPAMOT, NPOMEHS, Bi/pi3Ka, - 3aCTOCOBYBATH O3HAYE€HHS, O3HAKH Ta

reoMeTpuuHi Girypu
Ha TUIOLIMHI Ta iX
BJIACTHBOCTI

JlaMaHoi, KyTa;

- aKCIOMH TUIaHIMeTPii;

- CyMiXHI Ta BEepTHKalbHI KyTH, OicexTpuca
Ky'ra: . .

- BNIACTHBOCTI CYMDKHMX Ta BepPTHKAIBHHX
KYTIB;

- MapaneibHi Ta NepNeHAHKYIAPHI NpAMi:

- BIACTaHb MK MapanelbHUMH NPAMHMH;

- MepNeHAMKYNAp 1 MOXWIA, CepeHHHHI
NepreHAMKYISp, BLACTaHb BiJl TOYKH 10 MPAMOI:
- O3HAKH MAPaNeNbHOCTI PAMUX;

- Teopema daneca, y3aranibHeHa
Daneca

Teopema

BJIACTHBOCTI
€JIEMEHTAPHHX FEOMETPHYHHMX (iryp wis
pO3B’A3yBaHHA TUIAHIMETPHYHHX 3a/1au Ta 3a/1a4
MPAKTHYHOTO 3MicTy

S opuriHanom
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| Kono Ta xpyr

- KOJNO, KpYT Ta iX €JIEeMEHTH;
- LeHTpaJibHi, BIMCARi KyTH Ta X BJACTHBOCTI.
- JIOTHYHA JI0 KOJ1a Ta ii BJIaCTHBOCTI

- BJIACTHBOCTI ABOX XOPJL, 1O
NepeTHHAIOThCS

- 3aCTOCOBYBATH HaOyTi 3HAHHA UIA
pO3B A3yBaHHA
NUIaHIMETPHY HKX 3a/1a4 Ta 33/1a4 NPAKTUHHOTO

3MICTY

BUMIPIOBAHHA X

- (hopmyaH 11 0GUHC/ICHHS TUIOLL TPHKY THHKA,
napajgenorpama, pomba, Keaaparta, Tpaneuii,
NPaBWILHOTO MHOTOKYTHHKA, KpYra, CeKTOpa

—

TpUKY THHKH - BMJIM TPHKYTHHUKIB Ta iX OCHOBHI BIACTHBOCTI; - KiacupiKyBaTH TPHKY THHKH 3@ CTOPOHaMH Ta
- O3HAKH PIBHOCTI TPHKYTHHKIB; KyTaMH;
- MefiaHa, OicekTpuca, BHCOTA TPUKYTHHKA Ta - PO3B’3yBAaTH TPHKYTHHKH;
X BJIACTHBOCTI; - 3aCTOCOBYBATH O3HAYeHHA, 03HAKH Ta
- TEOpeMa Npo CyMy KyTiB TPHKY THHKA; BJIACTHBOCTI Pi3HHX BHJIB
- HepiBHICTL TPHKYTHHKA; TPUKYTHHKIB JUIA PO3B’A3YBaHHA
- CepeiHs JIiHiA TPUKYTHHKA Ta il BJIACTHBOCTI; IUIaHIMETPHYHHUX 3a/1a4 Ta 3a/ia4 NPAKTHYHOrO
- KOJNO, ONHMCaHE HaBKOJIO TPHKYTHHKA, i KOO, 3MicTy;
BIIHCaHE B TPHKYTHHK; - MpOMOPUiiHI BiAPI3KK - BU3HAYaTH NIEMEHTH KOJ1a, ONTMCAHOTO
- Teopema [lidaropa; NPAMOKYTHOTO TPHKYTHHKa; HaBKOJIO TPHKYTHHKA, 1 KOJIa, yITHCAHOTO B
- CMiBBIZIHOIIEHHA MK CTOPOHaMH ¥ KyTaMH | - BIZHOLICHHS IUIOLL TPHKYTHHK
NPAMOKYTHOTO TPHKYTHHKA; nogidHuX diryp
- TEOpeMa CHHYCIB;
- TeopemMa KOCHHYCIB;
- NOAiOHI  TPHKYTHHKH, O3HAaKM mofiGHOCTI
TPHUKYTHMKIB
YOTHPHKY THHKH - YOTHPHKYTHHK Ta Or0 €NeMeHTH; - 3aCTOCOBYBATH O3HAYECHHS, O3HAKM Ta
- napanesiorpam, Horo BJIACTHBOCTI i O3HAKH: BJJACTHBOCTI Pi3HUX BHIIB YOTHPHKYTHHKIB /10
- NIPAMOKYTHHK, pomO. KBampat Ta ix pO3B’A3yBaHHA TUTAHIMETPUYHHX 3aJay i 3aja4
BJIACTHBOCTI, NPaKTHYHOTO 3MiCTY
- Tpaneuis, cepeaHA JiHiA Tpanewii Ta 1
BJIACTHBOCTI;
- BIIMCAHI B KOJIO Ta ONMCaHi HAaBKOJO Koia
YOTHPUKY THHKH:
- CyMa KYTiB YOTHPHKYTHHKA
MHOTOKY THHKH - MHOTOKYTHHK Ta HOI'O €IeMEeHTH; - OMYKJIHIf MHOTOKYTHHK; - 3aCTOCOBYBATH O3HAYE€HHS Ta BIACTHBOCTI
- MEPHMETP MHOTOKYTHHKA; - cyma KYTiB OMyKJIOrO | MHOTOKYTHHKIB 1o pO3B’A3yBaHHA
- TIPaBWIBHHI ~ MHOTOKYTHHK  Ta  HOr0 | MHOTOKYTHHKA TUIaHIMETPHYHUX 3a7ay i 3a4ay MpPakTHYHOTO
BJIACTHBOCTI; 3IMicTy
- BIIHCAHI B KOJIO Ta OMMCAHI HABKOJO KoJjia
MHOTOKYTHHKH
[eomeTpuuHi - NOBXHHA BiJpi3Ka, Kosia Ta HOoro IyrH; . - TUIOWIA CerMeHTa - 3HAXONMTH JIOBXHHH BIiPI3KiB, rpajycHi Ta
BEJIHYHHH Ta - BEJIMYMHA KYTa, BUMIPIOBAHHS KYyTiB; pajgiaHHi MipuW KyTiB, IUIOLLI TFEOMETPHYHUX

Giryp;

- 00YMCIIOBATH JOBKHHY Kona Ta fiore ayr,
IUIOLLY KPYra Ta CeKTopa;

- BUKOPHCTOBYBATH dbopmynu TUI0NL
reoMeTpudHuX  (iryp s pO3B'A3YBAHHA
IaHIMETPHYHHX 3a/1a4 | 3aa4¥ MPaKTHYHOro

3MICTY

—[S OPMITHARCN

ariaHo




Koopaunatu Ta

- NPAMOKYTHA CHCTEMA KOOPJIHHAT Ha TUIOLLMHI,

- PO3KJIaJl BEKTOpa 3a ABOMA

- 3HAaXO/MTH KOOPAMWHATH CEPeJMHH BiIpi3Ka Ta

- 3aCTOCOBYBATH —]

BEKTOPH Ha KOOPJWHATH TOUKH; HeKOJIiHeapHUMH BEKTOPaMH; BiJICTaHb MK IBOMa TOYKaMMU; KOOPAMHATH il BEKTOPH JU1s
TUIOLLIHHI - dopmyna and OOYMCNEHHs BiACTaHI MK | - BIACTHBOCTI CKAJISAPHOrO - CKJIAJ\aTH PIBHAHHA MPAMOI Ta PiBHAHHA KOJIa; | PO3B A3yBaHH:A
nBoma Toykamu Ta opmyna s oOuuciaeHns | 106yTKy BEKTOPIB; - BHKOHYBATH Aii 3 BEKTOpPaMH: IUIAHIMETPHYHMX 33124 1
KOOPAMHAT CepeIMHH Bi/Ipi3Ka; - opMyna JUIs 3HAXOKEHHS | - 3HAXOJMTH CKaNAPHHI 100YTOK BEKTOPIB; 3aa4 NPAKTHYHOTO 3MICTY
- PIBHAHHA NpAMOI Ta KoJa: KyTd MiX BEKTOPaMH, LIO 3al@Hi | - 3aCTOCOBYBaTH BHBYEHI (OPMYIH i PiBHAHHS
- MOHATTS  BEKTOpPa, HYJIbOBOIO  BEKTOpPA, | KOOPAHHATAMM: ¢iryp ans po3s’a3yBaHHA 3a/1a4
MOy BEKTOpa - YMOBH  KONiHeapHOCTi  Ta
- KOJliHEapHi BEKTOPH, TIPOTHJIEXHi BEKTOPH, | MEPMEHIHKYISAPHOCTI BEKTOPIB,
PiBHI BEKTOPH, IO 3aJaHi KOOPAMHATAMH
- KOOpIMHATH BEKTOpa;
- JIOJaBaHHA|l BIIHIMAHHA BEKTOPIB, MHOXEHHS
BEKTOpa Ha YHCIO;
- KYT MiX BEKTOpaMH;
- CKanApHHii J00yTOK BEKTOPIB
TeoMeTpHuHi - OCHOBHI BHAM Ta 3MICT ICOMETPHYHHMX - BUKODHCTOBYBATH  BJIACTHBOCTI ~ OCHOBHMX
nepeMiLieHHs nepeMilleHb Ha IUIOMMHI  (PyX, CHMeTpis BMIIB  TFEOMETPWYHHMX  TepeMilieHb U

BIJTHOCHO TOYKH Ta BIJTHOCHO NpsAMOi, MOBOPOT,
napanesibHe MepeHeceHH ):

- piBHIiCTH iryp

pO3B’A3yBaHHs [UIAHIMETPHYHHX 3a1ay i 3a1ay
MPAaKTHYHOI'O 3MiCTY

Posain: CTEPEOMETPIA

TMpsami Ta TUIOIHMHH Y
npocTopi

- aKCIOMM Ta TEOPEMH CTepPeOMeTpii;

- B3a€EMHE pO3MIIIEHHA TPAMHX Yy TIPOCTOPI,
NpAMOi Ta IUIONMHKW B MPOCTOPI, TUIOLIMH Y
MPOCTOPI;

- MAPAIEJIBHICTb NPAMHX, NPAMOT Ta TUIOIIMHH,
TUTOLIHH;

- napanesibHe NMPOEKTYBAHHA;

- NEPNeHAUKYPHICTh  TIPAMHX,
TUTOMIMHM, BOX TUIONIHH:

- Teopema Ipo TPH MeprieHIHKYIAPH;

- BIACTaHb BII TOYKH /10 TUIOMIMHM, Bia npamol
A0  napanesnbHOl T IUIOMMHH, MK
napaneibHHMH MIOMHHAMHN,

- KYT MDK TMpAMHMH, NPSAMOIO Ta [UIOHIHHON,
TUIOIMHHAMHK;

- NIBOTPaHHUI KyT, NiHIAHMI KyT JBOTpaHHOro
KyTa

npsaMoi  Ta

- O3HAKa MHMODDKHMX NPSAMHX:

- OpPTOrOHAIBHA MPOEKLLIs

- BIZICTAHb MDK MUMOODKHHUMH
NPAMUMH

- 3aCTOCOBYBATH O3HAYEHHA, O3HAKH TA
BJIACTMBOCTI MapaneibHHX i NepneHANKYIAPHUX
NPAMHX Ta

IUIOWIHH /Ul PO3B A3yBaHHS CTEPEOMETPHYHHX
3a0ay i 3a/1a4 MPaKTHYHOTO 3MICTY:

- 3HAXO/HTH 3a3HAYEHi BiZICTaHi Ta BENHYHHH
KYTiB Y TIpOCTOPI

MHOrorpaHHHKH,
Tina obepraHus

- MHOTOTPaHHHKH Ta X €NeMEHTH, OCHOBHI
BHIH MHOTOrpaHHHKIB! npu3ma,
napanenenines, nipaMiia, po3ropTka MpU3MH i
nipaminu;

- Tina ofepraHHA. OCHOBHI BHIH Tin1 |
NOBEPXOHb 00EpPTAaHHA: LIIHAD, KOHYC, Kyjs,

- 3pi3aHa nipamiaa;
- 3pi3anuil KOHYC

- PO3B’A3yBATH 3ajati, 30KpEMa NPaKTHYHOro

3Micty Ha obuucieHHs of’emiB 1 muiom
NOBEPXOHb FTEOMETPUHHUX TiN:

- PO3pI3HATH  PO3TOPTKH  OCHOBHMX  BMWIIB
MHOTOTPAaHHMKIB  (NpHU3M,  nipamin) Ta

| pO3piRBATH _ HA _ PO3rOPTKAX _CAEMEHTH

4 _




cepa;

- nepepi3u MHOrOrPaHHHKIB:
- nepepisu  waniHApa i
nepepizu, nepepizu
napajnejbHUMH IX OCHOBAM
- Tepepi3 KyJli IUIOUHHOIO,
- opMynH 118 OOYMCIIEHHS ILIOLL NOBEPXOHb
Ta 00’eMiB PHU3MH Ta Mipaminu;

- (opmynu wns obumcnenHs 06 eMiB LHIIHAPA,
KOHYca, KyJH;

- dopMmysn uis oOUKCTeHHs TUIONII chepH

KOHyca:  OChOBI
TUIOLUHHAMM,

MHOIOIPaHHHKIB

Koopaunatu Ta
BEKTOPH Y NMPOCTOPI

- MPAMOKYTHA CHCTEMa KOOPAMHAT Yy MPOCTOPI,
KOOPJHHATH TOUKH;

- (opMmyna ans OOUMCHEHHA BiACTAHI Mix
JIBOMAa TOYKAaMH Ta (Gopmyia wis 064HCICHHA
KOOPJIMHAT CepeIMHH Bilpi3Ka;

- MOHATTS BEKTOP, MOLYJb BEKTOPA, KOJiHEAPHI
BEKTOPH, PiBHI BEKTOPH, KOOPAHHATH BEKTOpa:

- 0/1aBaHHA, BiHIMAHHA BEKTOPIB, MHOMEHHSA
BEKTOpa Ha 4YHCIIO,

- cKanApHuii 100y TOK BEKTOPIB:

- KyT MK BEKTOpaMu;

- CHMeTpifi BiIHOCHO MOYATKy KOOpJAMHAT Ta
KOOPAMHATHHX TUIOLIHH

- piBHSIHHSA cdepy;
- BIIACTHROCTI
100yTKY BEKTOPIB:
- ¢opmyaa Uis  3HAXOJKEHHS
KyTa MiX BEKTOPaMH, 1110 3a/1aHi
KOOpJJHHATaMM;

- YMOBH  KOJliHeapHOCTI  Ta
NepPNEeHAHKYISPHOCTI BEKTOPIB,
0 331aHi KOOPAHHATAMH

CKaJIIPHOTO

- 3HAaXOJHMTH KOOPJWHATH CEPEIHHH BiNpi3Ka Ta
Bi/ICTAHb MIJK ZIBOMAa TOYKAMH

- BHKOHYBAaTH Jlii 3 BEKTOpaMH;

- 3HAXOJIUTH CKAIAPHUIT 106y TOK BEKTODIB;

- BHKOPHCTOBYBAaTH
aHaNorio MiX
BEKTOpaMH U
KOOpAMHATAMH  Ha
TITOTIHHI Ta B
MpoCTOpi U
Po3B’A3yBaHHA
CTEPEOMETPHIHHX
3a1a4 i 3aja4

NPaKTHYHOTO 3MICTy

- 3aCTOCOBYBATH
KOOP/IMHATH Ta BEKTOPH JUIA
pO3B’A3yBaHHA
CTepeOMETPHYHHX 3a71ay,

30KpemMa 3ajiad NpaKTHYHOro
3IMicTy

| < <2riHanoM |
3rigHo




