MIHICTEPCTBO OCBITU | HAYKW YKPAIHU
3AK/AL BULLOT OCBITU «MOAINbCbKNI AEPXXABHWUIA YHIBEPCUTET»

BIJOKPEMJ/IEHW CTPYKTYPHUW MIAPO34I/
«HOBOYLUNLbKUNN dAXOBU KONEAX 3AKNALY BULLLOT OCBITU
«MO4INbCbKUN AEPXXABHWA YHIBEPCUTET»

SATBEPKYIO

FonoBa npuiitManbHOT KOMICIT

Oupektop BCIM/<H®K 3BO «MNA4Y»
Mupocnasa IBACUK

«31» ci4yHAa 2023 p

NMPOIrPAMA

BCTYMHOro BUNPOOGYBaHHA 3 MaTeMaTUKKN A1 BCTYNHUKIB
Ha OCHOBI NOBHOT 3aranbHOI cepeHbOT OCBITU, OCBITHbO-KBaNiikaLinHOro pisHA
«KBaniikoBaHWin poBITHUK», IHWMNX PIBHIB OCBITH
y (hopMi iHAUBIAYaNbHOT YCHOT cniB6ecign Ans 3506yTTA 0CBITHO-NPOGeCciiHOro
CTyneHs (haxoBOro monogworo 6akanaspa 3a cnewialbHOCTAMU:

142 «EHepretnyHe mawnHOOYfyBaHHA»
192 «byAIBHULTBO Ta UUBINbHA IHXEHEPIA»
201 «ArpoHOMiA»

205 «JlicoBe rocnofapcTtBo»

208 «ArpoiHXeHepia»

275 «TpaHCNOPTHI TEXHOMOrIT»

PO3rnaHyTO i CXBasieHo

Ha 3acigaHHi npegMeTHOT KOMicIT
MpoTokon Ne Bif cy. 2>
fonoBa npegMeTHOT KOMICIT

Y . OnekcaHgp A1Ib/1IbOHOB

cMT HoBa Ywunusa
2023



3ATBEPO)KEHO
Haka3 MiHicTepcTBa OCBITW i Haykun YKpaiHn

Bif 2019 poky N& y3y'3’

lIpoi pama 10BHITHHI.0i 0 HE3aNeXHO OLiHIOBAHHS pe3ynbTaTiB HaBYaHHA i Maiema inku, 3006yTUX Ha OCHOBI

NOBHOT 3aranbHOi cepefHbLOT OCBITH

MeTa 30BHIiLLHbOK HE3aNeXHOro OLiHIOBAHHS 3 MaTeMaTUKN:
OLiHWTW pe3ynbTaT HaBYaHHA MaTemMaTWKW, 3400YTi Ha OCHOBI NOBHOI 3aranbHOI cepefjHbOT OCBITU PiBHSA CTaHAAPTY UM NPodinbHOro
piBHA, BIAMOBIAHUM [epPXaBHUM BMMOram Ta CTYMiHb MiArOTOBMEHOCTI YYaCHWKIB TeCTyBaHHA 3 MaTemMaTuku, LWo6 3aiicHuLW
KOHKYpCHUIA Bif6ip A1 HaBYaHHA B 3aKnafax BWLLOT OCBITH
3aBJaHHSA 30BHILHbOK HE3aNeXHOro OLiHIOBaHHSA 3 MaTeMaTUKu
nonsrae B TOMy, W06 OUiHUTU piBEHb BOMOAIHHA YYaCHUKIB KOMMETEeHi HOCISIMK, 30KpeMa, OLiHUTYN 34aTHOCTI:
- ByayBaTu MaTemMaTU4Hi Mogeni peanbHUX 06'€KTiB, NPOLECIB i ABWLL, Ta 4OCNILKY BaTK Ui Mogeni 3acobaMu MaTemaTuKu;
BUKOHYBaTW MaTeMaTU4Hi po3paxyHku (aii 3 uMcnamu, nogaHWmmn B pisHWUX opmax, Ta Ail 3 BigcoTKaMu, cknagatv u
po3B'A3yBaTH 3a4a4i Ha HabnVKeHi 064MCNEHHS, NPONOPLi TOLO);
nepeTBOPIOBATM YMCNOBI Ta GYKBeHi BMpasW |po3ymiTW 3MiCTOBE 3HAYEHHSI KOXHOFO eNemMeHTa BUpasy, CrpoLlyBaTu
BMpa3M Ta 06YMCNIOBATM 3HAUEHHS YNCNIOBUX BUPa3iB, 3HAXOAMLL UYMCMOBI 3HAYEHHS BMPA3iB 3a 3afjaHNX 3HaueHb 3MiHHUX TOLLO),
- bygysatu i1 aHanisyBaTu rpadikvm hyHKUIOHaNbHUX 3anexHoCTel, piBHAHe {a>* npotinbHOro piBHA i HepiBHOCTEIA),
L0CNiAKYBaTV IXHi BNacTMBOCTI; Iynl,.l

iacrocoByBaiu NOXifHy ra iHTerpaa [0 po3B fiyBaHHA iafay iipaKw4Hpro 3 opuriHa/om
3rigHo

- 3acTOCOBYBaTM 3arasbHi MeTonuW Ta NpuiioMu B MNpoOLECi PO3B'A3yBaHHA PiBHAHb, HepiBHOCTel Ta ix cuctem lans
npodinbHOro piBHA i 3aBfAaHb 3 NapaMeTpamm). aHanisyBaTy OTPUMaHi PO3B’A3KM Ta iX KiNbKiCTb;

- po3B’A3yBaTW TEKCTOBI 3afavi Ta 3a4adyi NPakTMYHOro 3MICTy 3 anrebpm i No4aTKiB aHanisy, reomeTpil;

- 3HaxXoAWTW Ha PUCYHKax reoMeTPUYHi (hirypn Ta BCTaHOB/IOBATM X BNacTUBOCTI;

- BM3Ha4aTW KiNbKiCHI XapaKTepucTUKN reoMeTpUYHUX Qiryp (4OBXMWHW, BENNYNHK KYTiB, NaoLi, 06'eMn);

- po3B’A3yBaTM KOMGIHATOPHI 3afayi Ta 064MCNOBaT MMOBIPHOCTI BUNaAKOBMX MOAIN;

- aHanisyBaTu iHhopMmaLito, Wo nogaHa B rpadiyuHiii, TabNNUHIA, TEKCTOBIN ra iHWWX GopmMax.

O6'eKTOM KOHTPOAIO T piBEHb CPOPMOBAHEETI MaTEMATUUYHNX KOMNETEHTHOCTEM, 30KpeMa, piBeHb HaBefeHNX 34aTHOCTEN.

A1l TBPA I NMOYATKN AHATIZ)
* Posgin: YE NA i HMPA IN

Hawa po3giny, 3micT HaBuanbHoOi0 MaTepiany KomneTteu rmocTi <inatnocTi)
Temn
PiBeHb cTaHAapTy Tinbkun PiBeHb ciaHnapty Tinbkn
1 lipothl. ThilLIH piBeHb npotinbHWI piBeHb i npoinbHUI piBeHb npoinbHNI piBeHb
\ fiticHi uncna - BNacTUBOCTI Aili i AilicHUM» yncnamum, - PO3Pi3HATM BUAM 4ucen ra YUCNOBUX i 3HaxXoANTMN HalbinbLINii
(HaTypanbHi, npaewna NopiBHAHHSA AilicCHWX uucen; MPOMIXKKIB. i cninbHWii ginbHKK i3
pauioHanbHi ra 03HaKW NofinbHOCTI uncen Ha2.5.9.10; nopiBHIOBaTY AilicHi uncna; i HaliMeHLLe cMinbHe KpaTHe
| ippauioHanbHi). npasuna 3HaXOKEHHSA Hait6inblworo ! BUKOHYBaTK aii 3 AiicHUMM Yncnamu; KiNbKOX umncen;
! NopiBHAHHA yucen Ta cninbHoro BUKOPUCTOBYBATU 03HaKM NOAINLHOCT; nepeTBOpOBATH
© [ii3 HUMK AiNbHUKA Ta HAWMEHLIOro CMiNbHOro KpaTHOro 3HaXOAMTU HaWBINbWNIA CNiNbHWIA AINBHUK  HECKiHUeHHWIA nepioAnYHNI
uucen: Ta HaliMeHLLe CNiNbHe KpaTHe ABOX YuCen; APi6 y 3BUYARHMI
npaBuna oKpyrNeHHs Linux uncen i 3HAX0ANTM HEMOBHY YacTKy ra ocTauy Bif i
[eCATKOBUX Ap06iB. AiNeHHA 04HOr0 HaTypasbHOro Yncna Ha iHLe;
* 03HAYeHHA KOpeHA *2> cTemeHs ra i nepeTBOpPlOBaHI wnyaiwin Api6 Yy ;
aputhMeTUUHOT0 KOpPEHsA M-ro [eCATKOBUIA.

cTeneHs; OKPYFMlOBaTK Wini yncna i gecaTkosi gpo6u. |

BNIACTMBOCTI KopeHis BHKOPHCTOBYBAI H BNacrMBOCTI MOAY NS A0
03HAYeHHS CTEMEHS 3 HATYpaNbHUM, LM
rapauioHanbHUM NoKasHUKamu. ix
apacTaKocTi |
* UMCNOBI MPOMIKKM.
MOAYNb AificHOT0 YKcna ra ot
BNacTUBOCTI

a opuriHasiom
3rigHo



BinHoweinni Ta
nponopuii
BigcoTku. OCHOBH

3afjayi Ha BigcoTku

TekcToBi 3agavi

i PauioHanbHi,

i ippayioHansHi,
cTeneHesi.

| NOKa3HUKOBI,
norapugmiyHi.
TPUTOHOMETPUUHI
Bupasu Taix
NepeTBOPeHHS!

Niniiini, KBagpaTHi
i pauioHanbHi

| ippauioHanbHi.

| nokasHuKosi,
\ norapudmiuni.
TPUTOHOMETPUYHI
PIBHAHHSA i
HepiBHOCTI
1 CncTtemu NiHiiHNX
PIBHSAHD i
HepiBHOCTel

: CuctemMn piBHAHb. |

SAKWX xoua 6 ofHe
PIBHSAHHS pyroro
i cTeneHs

PoT»‘azyBaHH*
TEKCTOBWX 3ajjay 3a

iBHAHb

ia ix cuctem

Yucnosi
VIOCALLICBHOCTT

®yHKLioHaIbHA
3aNeXHICTb
NiHiliHi, kBagpaTHi,
cTeneHeii«.
; IMKA3HHKOBI.
norapudmiyHi ra
! TPUroHOMETPUYHI

BNaCTUBOCTI

MoxigHa hyHkuii. T
reomMeTpUYHNiA Ta
iznuHuii IMICT
iab.inns noxigumux i
npasuna
AvdepeuniuioBaTis

a

BiHOLLIEHHSA, Nponopuii,

OCHOBHa B/Iac TUBIiCTb, MPOMopL;

03HaYeHHA BIACOTK
npaBuna BUKOHAHHS BICOTKOBUX PO3PaxyHKiB

03HaYEHHS TOTOXHO PIBHUX BUPa3iB,
TOTOXHOTO MePeTBOPEHHSA BUPA3y, TOTOXKHOCTI
- 03HAYEHHSl OHOU/IEHA Ta MHOTOUIeHa.
npaevna jogaBaHHs, BifHIMaHHS i
MHOXEHHS 0/JHOU/IEHIB Ta MHOFOU/IEHIB,
(hOPMYNIN CKOPOUEHOK MHOXEHHS,
PO3KNaj MHOTOU/IEHA HA MHOXHUKM,

- 03Ha4eHHs obnacTi

»Kpagy 3i 3MiHHUMK

03HaueHHsi  Apo6OBOr0  pauioHanbHOT
BUpasy.
npaBuna BUKOHAHHS  Ailt ApoGoBumyK -

pauioHanbHUM K BUpasamu.
03HaYEHHS ra BNacTUBOCTI 3 Napudma.
OCHOBHa SIorapugmivyHa TOTOXHICTb

03HaUeHHSsI KOTaHreHca
YMCNOBOTO apryMeHTy

03HAUEHHSI CUHYyCa, KOCMHYCa  TaHreHca i
YMCNOBOrO aprymMeHTy;

OCHOBHI CNiBBiHOLWEHHS MiX
TpuroHomeTpuuumu  dyHkuyismn - QHJO i
aprymeHTy,

(hopMy 1 3BeEHHS,
(hopMy 1 J0ABAHHSA Ly, HACIAKN 3 HUX
Posgin PIBHAHHA H

PIBHAHHA 3 OAHIE 3MiHHOK. O03HAYeHHA
KOpeHs  1po3B'A3Ky) piBHAHHA 3 OfHIEID |
3MIHHOIO.

HepiBHICTb i OfHiI»:K» 3MiHHOM, 03HaYeHHsA |
PO3B'A3KY HEPIBHOCTI 3 OAHIEI0 3MiHHOIO:
03HAUYEHHSI PO3B'A3KY CUCTEMU  PIiBHSHB. \
OCHOBHi METOAN PO3B'SA3yBaHHS CUCTEM,
MeTOAN PO3B'A3yBaHHS 'HalMPOCTILLNX
pauioHanbHUX,
ippaLiioHaNbHUX. MOKa3HUKOBUX.
norapuMiyHUX TPUrOHOMETPUYHUX PIBHAHb
i3 HecknagHUx piBHAHb, Kl 3BOAATLCS A0
HaiinpocTimx
MeTOAM POiB A3yBaHHA HANPOCTILLMX
NiHIRHWX, KBagpaTHUX.

MeTOAu po iB A3yBaHHA

OKHAIOM BKITS * .
3Torap»» /«iik,5' "
FILU 1A NipiiYAT»> X pIB IS T<b

H.WigsH I irrg ix cuctem
riHare v
3rigHo

pauioHabHUX. MOKaTUKOBUX NOrapuMidHux
HepiBHOCTEN Ta HECKNaAHUX HepiBHOCTEN, ki
3BOAATLCA 40 HANPOCTILINX

PBIAIN ®YHKLUIT
03HaYEHHSA apUGMETUYHOI Ta reoMeTPUUHOT
i npcupeciii.
(opmMynu Tudi YneHa apudmeTMyHOI Ta
| reomeTpuyHoOi »penpeciii.
. (hopmynum cymu H nepLumnx uneHis
| apuMeTNUHOT Ta reoMeTPUYHOT NpoipeciH
| - o3HaueHHs (yHKLUii, 06nacTi BU3HAYEHIN.
| o6nacTi sHaueHb hyHKLi, rpadik dy HKi;
cnoco6un

03HaYeHHN PYHKLUT.
; 06epHeHOI 40 3a4aHoi.

iafaHHA  (YHKLUiii  OCHOBHi |  BNAcTUBOCTI MEPiIONNUUHX
i b.iacTmMBOCTi Ta rpadiku QyHKUIA, yKasaHnx y  yHKUil
i HasBi remmn

03HAYeHHS MOXiAHO» PYHKLiT B TOuL,
Di3VYHWIA Ta reoMeTPUYHUIA 3MICT NOXifHOT
Tabnuus NoxigHWX hyHKLii,
npaBuna  3HaxXO[KEHHS  MOXiAHOT
[06YTKY. YacTKW ABOX (PYHKLiN

npasiLLie 3HaXOKEHHS
NOXifiHOT CKNaAeHOT (hyHKLLIT:
piBHaHHA JOIVHHD o

cymn, | rpacika (hyHKUiT B TOYHI

a opUriHa/iom
|' 3rigHo

[ONYCTUMMUX 3HAYEHb «MIHHUX,

pauioHanbHUX, ippauioHaIbHWX.

3HaXOAWW BiJHOWEHHA Y1cen y BUTNSAI
BifCOTKa, BiACOTOK Bi;i uucna, uucno 3a
* 3HaueHHsM Voro BigcoTka.

po3B'A3yBaTU OCHOBHI 3ajadyi Ha BifCOTKW,
Ha nponopuiiiHi BenMuuHM A nponopuiiHmii
nogin;

po3B‘A3yBaTH TEKCTOBI 3agaui |
aputMeTUYHUM Cnoco6om

BUKOHYBaTH TOTOXHi NepeTBOPeHHs i [AOBOAUTM TOTOXHOCTI
pauioHa/IbHUX.  ippauioHaIbHUX. CTeneHeBUX,

MOKa3HUKOBUX. norapudmivHmX,
TPUILIHOMETPUUHHY  BUPA3iB »a «HAXOAUTH iX
UMCNOBE LWAYEHHS 33 3alaHNX 3HAYeHb 3MIHHUX

141X CuCibMun

po3B'A3yBaTH PIBHAHHSA i HepiBHOCTI
nepwioro ia /Apyroro CTereHiB, a TaKoxX
PIBHAHHSA i HepiBHOCTI, w0 3BOOAl bCS 10 HUX.

PO3B'A3yBaTM CUCTEMW NiHINHUX PIBHAHb
HepiBHOCTE, a TakKoX Ti, L0 3BOAATLCS A0 HUX:

poiB A3yBaLl
PiBHAHHSA i HepiBHOCTI. LLD
MICTATb CTENeHeBi,

1 NOKa3HWKOBI,

| norapumiyHi Ta

PO3B'A3yBATM HAiNpOCTili piBHAHHS To | TPUFOHOMETPUYHI BUpasy,
mictats  Apo6OBi  pauioHanbHi, cTerneHesi, !  PO3B'A3yBaNU
MOKa3HNKOHI norapudmiuHi Ta ; ippauioHanbHi PiBHAHHS i
TPUrOHOMETPUYHI BMpAi HEPIBHOCT i. @ TAKOX X

| +po3B'A3yBaTi3 HaNpoCTilli HepiBHOCTi, wjo , CMCTEMM;
MICTUTL KOpUCTYBaTUCA

cTeneHeBi MOKAHWKOBI N0T3puMiuni Bupasm:
pO3B'A3yBaTM  PIBHAHHA [ HepiBHOCTI.
BHKOPUCTOAY IO4H

;0<i«3ue»Ly ia B.iacwuBx4

i rpadiyHum meTogOM
; PO3B'A3yBaHHA U
[OCNifKeHHA PIBHAHb,

HEPULLIOCT el Ta cuCTeM.

i moaxiis

3aCTOCOBYBATY 3arasibHi METOAW Ta npuiiomn i
(PO3KNafaHHA Ha MHOXHMKMW, 3amiHa 3MiHHOI,
3aCTOCYBaHHSA BNacTUBOCTEN i ipadikis !
(yHKLUi1) y npoueci po3B fi3yBaHHA PiBHSHb,
HepiBHOCTel Taix cucrem,

- aHanisyBaTu Ta AOCNIMKYBaTW PIiBHAHHA. iX
cuctemn ra  HepiBHOCTi  3anexHo Bif
KoedilieHTiB.

3aCTOCOBYBATW PIBHSAHHSA, HEPIBHOCTI Ta

CUCTEMU PIBHSAHB [0 PO3K a3yBaHHs!

TeKCTOBUX 3ajay____

poTn'B3yBaTn
PiBHSAHII« 11 HepiBHOCTI 3a iX
CUCTeMU 3 NapameTpamu

PAOB'ATYBATH 3aJayi Ha apuMMeTUUHY ra
reoMeTpUuUHy

; nporpecii

3HaXo0AMTU MOAACTb BU3HAYEHHS,

3HaueHb (YHKLIT;

® OCNiAKYBATW Ha NapHicTb

hyHKUi0
6yayBatyt ipaddiMi nimiviHmx KBagpaTUYHMX,
CTeneHeBuMX, MOKa3HNKOBUX, ﬂOfapVId)MiHHI/IX
Ta TPUrOHOMETPUYHUX (PYHKLLiHA,
YCTaHOB/OBATY BAACTMBOCT i YMCNIOBUX
(hYHKLil, 3a8aHUX (opmynoto abo rpachikom,
BAXOPV«.-TOBYB3TU MepeTBOPEHHS rpadikis
DYHKUNA
iHaxo0BUTW NOXiAHI (yHKLil:
3HAXOAUTU YMCNOBE 3HAUEHHS MOXiHOT
(yHKLUiT B TOYHI ana

3a/jaHOr0 3HAUEHHS apryMeHTY.
3HaX0ANTU MOXiAHY CyMU [OBYTKY i4acTKu
[BOX (hyHKL;

* iKaxoiliH KyTOBWi KoeiLieHT i KyT Haxuny
AOTUYHOI A0

rpacika thy HKwii B AaHiil TOuHI,
PO3B'A3yBaTM 33aui | BUKOPHET AUHAM
reoMeTpUYHOrO ra

(isnyHOro 3micTy moxigHoi

AOCNIfKYBaTN Ha
1lepioAUYHICTb (yHKLi0:
BUKOPUCTOBYBATN
nepioANYHICTb DYHKLI Ans
i po3B'aAsyBaHHA 3ajaq
N BYKOPUCTOBYBATU
0 3HaYeHHS (YHKLUT,
obepHeHOT A0 faHol, AN
PO3B'A3yBaHHS 33jau

(HenapTcib) |

1

3HAX0AML MOXIiAHY
CcKnageHol GyHKuiT

CKNafaTh PIiBHAHHA
[OTWYHOT Ao rpadika hyHKLT
B royui



AocnipxeHHs QyHKLiT
3a J0NOMOroio

i noxigHoi.

Mob6ypoBa rpadgikis
yHKLiR

!'leprHcuna Ta
BU3HAYEHWIA iH retpan.
3acTocyBaHHS
BU3HAYEHOTO iHTerpana
ANst 06UMCNEHHS NAoLy
nnockux tiryp

MepecTaHOBKMW. !
KOMGiHauii,
PO3MilLleHHS i6e T

I MOBTOPEHbI

Kom6iHaTop
npaBuna Cymm  ra
£06y DKy. IMOBIpHiCTb
BUNagKoBOT nogii |
Bubipkosi
XapaKTepucTukn

i inemeHTapni
; reoMeTpuyHi GIrupA |

' Ha nnowmHi Taix \
: BY3C rMBOCI |

Kopgo Ta kpyr

i TPUKYTHUKM

YOTHPUKY IHLL I

MHOrOKyTHUKMN

j CeomeTpuyHi
BE/NUMHMN Ta
LWWiptoBanHsa o

- 4OCTaTHS ymoBa
Dy HKUiT Ha NPOMIXKY
eKCTPeMyMU yHKLT,
03HAUeHHA Hal6iNbLWOro i HaliMeHLW oo
3HaueHb (yHKLIT

3pocTaHHs  (cnagaHus)

thespmyna HbloToHa
lieii6uniya

. 03HAueHHs MepBiCcHOT YHKUIT, BUSHAYEHHI O j
| iHTerpana. kpusoniHiliHoi Tpanewji
Tabnuus nepeBicHUX HYHKLiN:
| npaBuna 3HaxofKeHHs NepBicHUX

Woigis: ENbYHIW KOMBIHNTONANTIKIUNATAL

03HAYeHHSA nepecTaHoOBKU. KoMbiHauii,
po3MileHHs (6e3 NOBTOpPeHb):

KOMGiHaTOpHi nNpaBuna cymu ia fo6yTKy,

KNlacuyHe 03HaYeHHs MMOBIpPHOCTI nogil;

03HaYeHHS BUGIPKOBUX XapaKTepUCTUK pAfiB
AaHux (po3maxy BuGIpKW, MoAMW, MejiaHu,
CepefHbOr0 3HaUEHHS 3

rpaiyHa TabnmyHa, TeKcToBa Ta iHLWi hopmm
NoAaHHS CTATUCTUYHNX JaHNX

FEOMETPIA

TTOPN MMOBIPHIKI'KW

3HAXOAUTY NPOMIDKKN MOHOTOHHOCTI thyHKLUi; |
*3HaxXoANTMEKCTpeMyMu PYHKLiT 3a
| [,0MOMOT MO «OXiaHoi
| Hali6inblue Ta HaliMeHLe 3HaYeHHS PYHKLLT;
- gocnigxynain yHKUii Tagonomorot
| noxigHoi Ta 6yay BaTu ix ipadikH:
i posB's3yBaTV NpuMKnagHi 3agadi Ha
| 3HaxoAXKeHHA Hah6inbwwmx i
HaliMeHLWNX 3HaYeHb HYHKL T
3HaXoAUTM NepPBICHY. BUKOPUCTOBYOYUM i
OCHOBHi BNacTUBOCTI,
obuncnoBaTh NAOTY NAockux diryp T
Z0MOMOrOi0 iHTerpana

* 3aCTOCOBYBATMU

iHTerpana,
po3s‘asyBaTun
Hec KnagHi 3agavi, Wwo

3BOAATLCA M0 3HAXOMKEHHA

iHTerpana
1A LWWWIATM T i t MATKMAMIYHI S i4 ATUC FUKK
poiB A3y BaTM 3ajadi, BUKOPUCTOBYIOUM
nepecrainoemii
KOMGiHauii, po3milieHHA (6e3 NOBTOPEHbI.
KOMGiHaTOpHI NpaBuna cymu Ta gobyTKy
o6uucnoBaTV WMOBIPHOCTI BUNAAKOBUX
nofiiA, KOPUCTYUYUCL O3HAYEHHSAM i
KOMG6iHAaTOpHNMK cxemamu,
obuncnoBaTK Ta aHanisysaTu BUGIpKOBI
XapaKTepHe TUKN PAAIB AaHUX (po3Max
BUGIpKKM, Yoy, MefiaHy, cepeaHe 3HaYeHUs i

Posgin: ITIAHIMITUSA

MOHATTS TOUKW ia NpsIMOT, NPOMeHs, BigpisKa,
namaHoi, KyTa.

- akciomMmu nnaHimeTpii;
- CYMDKHI Ta BepTUKanbHi KyTu, GicekTpuca
KyTa,

BNACTUBOCTI CYMDKHWX ra  BepTMKanbHUX
KyTiB:

napanefbHi Ta NepneHAMKYNApHi npsami,

BifCTaHb MiX NapanenbHUMU NPsAMAMU

nepneHAuKyNap i noxuna,  CepejuHHuiA
nepneHAVKYNsp, BiACTaHb Bif TOUKM 40 NPSIMOi.
- 0 3HaKW NapanenbHOCTi NPAMMUX.

Teopema Pageca, ysaranbHeHa Teopema
®dageca...

KO0, KPYT raix enemMeHTn [ BnacTuBoCTi ABOX XOp i, TO

Ncn rpa.3bin. BNvcaHi KyTu ia ix BnacTuBOCTi
norvuyHa o Kona rafii BnacTUBOCTI

nepermHalTbLea

BUAN TPUKYTHUKIB Ta iX OCHOBHI B/laernBixTi.
03HaKM PiBHOCTi TPUKYTHUKIB,
j MepiaHa, GicekTpuca, BUCOTa TPUKYTHUKA Ta
1 ix BNacTMBoCTi.
i - Teopema Npo CyMy KyTiB TPUKYTHUKA.
| - HepiBHICTb TPUKYTHUKa;
j cepeaHsA NiHiA TPUKYTHWKA Ta i1 BNacTMBOCTI
| KO0 onucaHe HaBKOMO TPUKYTHUKA, i KOO,
i BNMCaHe B TPUKYTHUK,
j Teopema ILidaropa:
i - cniBBigHOWEHHA MiX CTOpOHaMu i KyTamm
i NPAMOKYTHOT O TPUKYTHKA;
| Teopema CUHYCIB:
i Teopema KOCMHYCI».

- NponopuiiiHi Bigpisku
HPAMOKY i HW i rpuBY i HK«!

BiJHOLLEHHS N0
nogi6Hux diryp

| Mopi6Hi  TPUKYTHMKNW  03HaKW  nogiGHoCTi

] TpukyTHUKIB

i YOTMPUKYTHUK ra iioro enemeHTn
napasienorpam, #0io BNacTUBOCTI i 03HaKu

MPAMOKYTHUK. pom6, KBagpaT Ta iX
B1ACTMBOCTI.

\ Tpaneuin, cepegHs niHia Tpameuii Ta

; BNacTUBOCTI.

1 BnucaHi K Kono Ta onucaHi HaBKONMO Kona

| YoTpumKyTHVKN:

i cyma KyTiB YOTUPUKYTHUKA

i MHoOrokyTHUK 13 VOlo enemeHTI - ONYKANI MHOIOKYTHUK.
NepuMeTP MHOFOKY THIKA, - cyma KyTiB

i MpaBUMBHWA  MHOFOKYTHUK ra /0o  MHOrOKyTHUKa

| BnacTMBoCTi.

\ BrucaHi B KOgO Ta omikaHi HaBKONO Koga

i MHOTOKYTHWKM

- BOBXMHa Bigpiska, koaa Ta Moro ayru
«EAMYUHA KyTa, BAMIPIOBaHHSA KyTiB
(hOPMYNM AN 06UMCNIEHNX aUOLL TPUKYTHUKA. |
napanenorpama. pomba, Keagparta Tpanewii, i
NPaBULHOTO MHOFOKYTHIUKA Kpyra, CeKTopa

nnouja cermeHTa

irgpAriHaac?,

mrigHo i

ONYyKN0r0 | MHOTOKYTHUKIB no

3aCTOCOBYBATW 03HAYEHHS 03HAKM Ta
BNacTNBOCTI
enemMeHTapHUX reoMeTpUYHNX diryp ans
; PO3B'AI3yBaHHSA NNAHIMETPUYHNX 3ajad Ta 3ajaq
j npakTUuHOro 3MnTY

riHa/10M
LLIHO

3&T

3acTocoByBaHi 36y N 3HaHHA Ans
po3B‘A3yBaHHA
NNaHiMeTPUYHWX 334ay Ta 3afad NpakTUuHo  {
«micty )
KnacuthikyBaTy TPUKYTHWKM 3a cTopoHamu Ta |
KyTamm:
*PO3B'A3yBaTV TPUKYTHUKM;
3aCTOCOBYBATY 03HAUEHHS, 03HAKN ra
BNACTMBOCTI Pi3HNUX BUAIB
TPUKYTHUKIB /15t PO3B'A3yBaHHS!
NNaHIMETPUYHWUX 3aM1aM Ta 3aJaq NPaKTUUHOTo
3MicTy,
BU3HAYATY €N1EMEHTU KON, OMUCAHOT0
HaBKO/I0 TPUKYTHIUKA | KONa yNucaHo « i
3PHKY TaHK

3aCTOCOBYBATW 03HAUEHHS, 03HAKM Ta
BNIACTMBOCTI Pi3HUX BUAIB YOTUPU KYTHUKIB A0
PO3BblyBaMHs MNAHIMETPUUHNX 334 | 3aay
NPaKTUYHOIO 3MICTY

| 3aCTOCOBYBATM 03HAUYEHHS Ta BNACTUBOCTI
po3B‘A3yBaHHA
NNaHIMETPUYHMX Tajady i 3ajay MpakTUYHOrO

imicty

3HaXOANTW [OBXWHU BiAPi3KiB, rpagycHi ra
pagiaHni  Mipy KXTiB. M/OWi reoMeTPUHHNX
tiryp:

o6uncioBaTU JOBXMHY Kona Ta iiora ayr, !
i nnowy kpyra racekropa:
i - BUKOPUCTOBYBATH
reoMeTPUYHUX  iryp
eTPUYHUX 3agay i

opmynu naow
ANs PO3B's3yBaHHS
3ajay MpaKTUYHOTO

thopmyny HbtoToHa 1cH6GHiiW
ANS 06YNCNIEHHS BU3HAUYEHOID



KoopAuHaT» Ta MNPAMOKYTHa CUCTEMa KOOpAMHAT Ha I'II'IOLLI.VIHi, po3Kna BekTopa Ta [ABOMa

BEKTOPU Ha KOOPAVHATY FOHKM. HEKONIHCAPUNMH VCK FOpamu.
MAOLLMHI thopmyna 4nsi 06uMCNEHHs BiACTaHi MK BJIaCTVBOCTI CKaispHOro
[1BOMa TouKamu 3 hopmyna Ans o6unCneHHs  Jo6YTKY NeKTopiB,
| KoopAHaT cepeavHM BiAPI3Ka; thopmyna [ 3HaXO[KeHHS
PIBHAHHSA MPAMOI Ta Kona ; KyTa MiX BeKTOpamm, TO TanaHi
MOHATTS  BEKTOpa, HYJbOBOrO  BEKTOPa,  KOOpAMHAaTaMu;
MOZy/ist BeKTOpa - YMOBW  KofiHeapHocTi  Ta
KOMiHeapHi BEKTOPW, MPOTWMEXHI BEKTOPM, i NEPREHANKYNAPHOCTI NeKTOpIB,
i piBHi BekTOpU. LLIO 3afiaHi KoopAVHaTaMu
| - KOOpPAWHAT BeKTOpa:
i fofaBaHHsii BifjHIMaHHS BEKTOPIB, MHOXEHHS
i BeKTOpa Ha u1cno;
[ KkyT Mix BekTopamu:
i - CKansipHWiA JOGYTOK BEKTOPIB
[eomeTpuyHi OCHOBHi BWAW Ta »MICT  FEOMETPUYHIX
nepeMiLLeHHs nepeMmillieHi. Ha MOWMHI - (PyX — cuMeTpis

BifJHOCHO TOYKM Ta BiAHOCHO MPSIMO;, MOBOPOT.
napanenbHe NepeHeceHHs i:

i piBHiCTb hiryp

3HaXOAWTV KOOPAVHATY CepeayHIA BifpisKa Ta i 3aCTOCOBYBATW

BifiCTaHb MiXX BOMa TOUKaMu: KOOPAVHATY Vi BEKTOPU Anist
CKia.ia™ piBHAHHA NPAMOI Ta PiBHAHHS KONMa. M PO3B'A3yBaHHS
BVKOHYBATW A1iT 3 BEKTOpamu, NNaH<METPUYHNX 3ada i
3HaXOAWTU CKansipHWiA JOGYTOK BEKTOPIB. | 3a7a4 MpaKT M4HOrO 3MICTy
iaciocoBykaTy BVBYEHI (hOPMYNM ii PiBHAHHS

(iryp /¥ posn uTyBaHHs 3aza4

|- BUKOPUCTOBYBAaTU BMACTVMBOCTI  OCHOBHWX
;BUAIB  TEOMETPUYHWMX  MepeMillgHb  Ans
i po3B'A3yBaHHs MNaHIMETPUYHMX 3adad i 3aday
! NpaKTU4HOrO 3MiCTy

Pospin: CTEPEOMEMY PIS

Mpsami ia nnowuHn y M- aKCiOMM Ta TeOpeMM CTepeoMeTpii': 03HaKa MUMOGIKHUX NPAMUX;

npocTopi B3aEMHE PO3MILLEHH MpAMMAX Yy TMpocTopi, ;
npaMoi Ta M/IOWMHA B MPOCTOPI, nowan y
npocTopi.
napanenbHiCTb NPAMUX, MPAMOI Ta naowmHU. \ - opToroHabHa NpoeKLis
napanesnbHe MpoeKTy BaHHS; BifiCTaHb Mi>k MUMOBIXXHUMMN
MeprieHANKYNAPHICTb  MPAMUX, MPsMOT  Ta  MPAMUMA
i MIOLLWHN, ABOX M/IOLLMH:
Teopema Mpo rpy NepreHanKynspu,
BifiCTaHb Bifl TOUKV f10 MOLMHY, Bif NPAMOI
;00 napaenbHoi i LWIOWWHH,  MiX |
3 MaPXTENBHUMH MKHLLILLIBMH;
I KyT MK MpsMAMM, NPSMOIO Ta TVIOLLMHOK.
| LWMHHVKaMU:
[BOTPaHHMIA KyT. NiHiliHWIA KyT ABOrpaHHoro !
1}ma.......
MHororpaHHUKu MHOTOTPaHHUKN Ta X eneMeHTW, OCHOBHI |  3pisaHa nipamiga
Tina o6epTaHHs BUU MHOTOrpaLLLLIKiB npuama. 3pi3aHuiA KOHYC

naparneneHinen nipamiga posropska npusmmn i
i nipamigu,
Tina o06epTaHHs, OCHOBHI KW Trig i i
; MOBEPXOHb 0BepTaHHA LMNiHAP, KOHyC. Ky1A.|.r *

n i

3rigHo |

cthepa:

nepepisy MHOrOrpaHHUKIB;

| mnepepisu  UMniHgpa 1/  KOHyca, OCbOBi ¢
nepepisu. nepepisn NNoLLMHaMK,

napasie/ibHAMM iX 0CHOBaM,
nepepis kyni iOLLWIOQ
thopmMynm fiis 06YMCNEHHS MOLLY, NOBEPXOHb
| Ta06'emiB Npu3mMm Ta Nipamigu:
thopmynu st 06UMCNIEHHS 06 CMili LuniHapa
i KOHyCa, Ky/i.
thopmynn ans o6uneyerHs MVICLLY cepm
| MpsAMOKyTHa cMCTeMa KOOPAWHAT y MpOCTOpi,
| KOOpPAMHAT TOUKM,
chopmyna 4R 0BYMCNEHHS  BiACTaHI MK
[IBOMa To4KaMM Ta hopmynia fy/1st 0BUMCIeHHs
KOOPAMHAT CepeanHY Biapiska.
MOHSTTS BEKTOP, MOAY/b BEKTOPA, KoniHeapHi
BEKTOPW, PiBHi BEKTOPY, KOOPAVHATY BEKTOpPA.
[l0fjaBaHHs, BiHIMaHHSA BEKTOPIB, MHOXeEHHS
BEKTOpa Ha uucro,
CKanspHWiA JOBYTOK BEKTOPW.
KyT Mi>X BEKTOpaMu.
CAMETPIs  BIHOCHO MOYaTKy KOOpAMHAT Ta
KOOPAVMHATHUX MIOLLMH

KoopauHata ni
BEKTOPU Y MpoCTOpi

| piBHSAHHA Chepy;

BN1aCTMBOCTI
[06yTKY BEKTOpIB:

thopmyna [NA  3HAXOMKEHHS
KyTa MiX BEKTOpamu, LLIO 3afaHi
KOOpAVHATaMK;
- YMOBW  KOMiHeapHOCTi  Ta
neprneHAVKYNApHOCTI  BEKTOpIB
L0 3ajaHi KoOpAMHaTaMM

\  3aCTOCOBYBATM O3HA4eHHs O3HaKW i3
\ BNacTVBOCTI MapasieflbHNX i MeprieHayKy MSpHUX
; MPAMUX T
; IbTOLLMH 151 PO3B’A3yBaHHS! CTEPEOMETPUYHIX
33/a4 i 334 NPaKTUYHOrO 3MICTY;
3HaX0AUTK 3a3HaueHi BifCTaHi Ta BENNUMHN
Kyne y npocTopi

A

po3e si3yBal 3ajadi, 30KpeMa MpakTU4HOro \

*3MiCTy Ha o6umcneHHs ob'emis i naowy |
) NOBEPXOHb FEOMETPUYHIX Tif}

| - pO3pi3HaAT  pO3ropTaii  OCHOBHWX  BUGI» \
MHOTO(AHHWKIH  inpu3m.  nipamig) — Ta
i pO3Pi3HATM  Ha  po3ioprkax  efeMCHi3;
MHOrOrpaHMMK3B

* 3HaXOAUTN KOOPAMHATY CEPeAVHA Bifpiska T
BifiCTaHb MiXX JBOMa TOYKaMu:
 BUKOHYBaTU fji 3 BEKTOPamu.
3HAXOAUTU CKanspHuiA foGy»
BUKOPUCTOBYBATH
akazonio
BeKTOpaMu
KoOpAyHaTaMu
nnoLWwHi Ta
npocTopi
PO3B'A3yBaHHsA
CTCPEOMCTPUYHM
3agay i 3agay
iipaKTayHoro 3micty

- 3aCTOCOBYBATM
KOOPAMHATY Ta BeKTOpU i
PO3B B3yBaHHs!
C-iepeoMeTpUyUHIX 3aday,
30KpemMa 33134 NPaKTUYHOro
wicty

5.5 =3

3rigHo
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Mepenik NuUTaHb

Anrebpa i noyaTtkn aHanisy
HaTypanbHi umcna i Hynb. YuTaHHA | 3anuc HatypanbHUX 4ucen. [TOPIBHAHHSA
HaTypasbHUX u4ucen. [oaaBaHHsA, BifHIMAHHSA, MHOXEHHS Ta [iNIeHHA HaTypasbHUX
ymcern.
MoAinbHICTb HaTypanbHUX umcen. [iNbHUKM 1 KpaTHI HaTypanbHOro uucna. apHi i
HenapHi uncna.
O3Haku noginbHOCTI Ha 2, 3, 5, 9, 10. [lifieHHA 3 ocTayelo.
MpocTi | cknageHi uucna. Po3KnafgaHHA HaTypasibHOr0 4ymcna Ha MpocTi MHOXHUKMW.
Hanbinblwmnii cninbHUA AiNbHUK, HAMMEHLLE CNiNbHE KpaTHe.
3BMYaiHi apo6un. MopiBHAHHS 3BMYaHMX AP06IB. MpaBUIbHUIA | HenpaBUNbHWIA Apib.
Llina Ta gpo6oBa YyacTuHa ymcna.
OcHoBHa BnacTuBicTb apoby. CkopoyeHHsA Apoby. OCHOBHI 3aja4i Ha gpobu.
CepefHe apuMeTUYHEe KiflbKOX Yncen.
CTeniHb 3 HaTypa/JibHUM i pauioHaslbHUM MOKa3HUKOM. ApPU(METUYHUIA KOPiHb Ta MOro
B/1aCTMBOCTI.
Norapumu Ta XHi BnactueocTi. OCHOBHa norapumivyHa TOTOXHICTb.
OpHouneH i MHorouneH. il Hag HAMKU. POPMYIN CKOPOUYEHOTO MHOXKEHHS.
MHoOrouneH 3 OAHIED 3MiHHOK. KopiHb MHOrouyseHa (Ha npuknagi KsagpaTHOro
TpUueHa).
IMpAMOKYTHa cucTemMa KoopanHat. KoopauHaTU TOUKM.
MoHATTA yHKLiT. Cnocobun 3agaHnsa (yHKuii. O6nacTb BM3Ha4YeHHs, 06/1aCTb 3HaYeHb
(yHKUiT. PYHKLiIA, 06epHeHa [0 AaHoi. CknageHa yHKuif. padik qyHKUIT.
3pocTaHHA | cnagaHHA MYHKUIT; NepioANYHICTb, NapHICTb, HENAPHICTL.
[ocTaTHA yMOBa 3poCTaHHA (CcnagaHHA) QYHKLIT Ha NPOMIDKKY.
MMoHATTA eKCTpeMyMy (PyHKLiT. HeobxigHa ymMoBa eKCTpemMyMy (DYHKLUT.
Haiibinblue i HaliMeHLe 3HaYeHHS PYHKLIT HAa NPOMIXKY.
NiniiHa yHKuis, Ti rpadik Ta BNacTUBOCTI.
PyHKUIT Yy = —, iT rpagik Ta BacTUBOCTI.
PyHKUITY = /X 1T rpadik Ta BMacTUBOCTI.
KBagpatnyHa yHKuis, Ti rpadik Ta BNacTUBOCTI.
PyHKUIAY =xn,neC
PyHKUiay =ax a >0,a
dyHkuiay =Ic”a x, a>0,a*1
DyHKUIAY =4InX .
PyHKUIAY =COosX .
DYHKUIAY =TEX
PyHKUIAY =CigX
P opmynn 3BefEHHS.
dopmynn fofaBaHHA Ta iX HACNigKW.
TPUroHOMETPUYHI PYHKLIT NOABINHOIO aprymeHTy.
MepeTBOPEHHSA CyMU i Pi3HULi OAHOMMEHHUX TPUTOHOMETPUYHUX (DYHKLINA Ta opmynu
NepeTBOPEHHS LOOYTKY TPUTOHOMETPUUYHUX (DYHKLIA B Cymy.
PiBHAHHSA. P0O3B'A3yBaHHA PIBHAHb, KOPeHi PIBHAHHA. PIBHOCU/IbHI PIBHAHHSA.
HepiBHOCTIi. P03B'A3yBaHHA HepiBHOCTeW. PIBHOCUNbHI HEPIBHOCTI.
CucTemMn piBHAHL | CUCTEMM HepiBHOCTed. P03B'A3yBaHHA CUCTEM. P0O3B'I30K CUCTEMMW.
PiBHOCUNbHI CUCTEMU PIBHSAHb.
ApudmMeTnyHa nporpecig. ®PopMynn n -ro YseHa i Cymmn n nepLuinx 4YsieHiB nporpecii.
eomeTpuyHa nporpecis. ®opmynn n -ro 4yneHa i Cymu N neplinmx 4YieHiB Nporpecii.
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26.
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HeckiHyeHHa reomeTpmuyHa nporpecis 3i 3HaMeHHUKOM |g| < 1T1a il cyma.

O3HayeHHA NOXiAHOT, Ti PI3NYHNIA Ta reOMeTPUYHMIA 3MICT.

MoxifgHi cymun, O6YTKY, YacTKN (DYHKLiA.

MoxigHi NOKa3HWKOBOT, CTENEHEBOI, OrapnuMivyHOT Ta TPUrOHOMETPUYHOT PYHKLLINA.

3aranbHa cxema JocnigpkKeHHs PYHKUIT Ta nobyaosa 1i rpadiky.

MepBicHa | HeBM3HaYeHWn iHTerpan. Tabnmua nepsBicHUX. OCHOBHA BNAcTUBICTb

nepeicHoI. [NpaBuna 3HaX04KeHHSA MepBiCHUX.

IHTerpasn, MOro reoMeTpuMUHUIn i (i3MYHKMA 3micT. OCHOBHI BNacTUBOCTI iHTerpana Ta

oro 064NCNEHHS.

BusHauyeHuin iHterpan. ®opmyna HotoToHa-J1einbHiua. Maowa nnockoi Qirypw.

MepecTtaHoBKM (6€3 MOBTOPEHb), PO3MilleHHs (6e3 NOBTOpPEeHb), KoMOiHauii (6e3

noBTOpeHb). KombiHaTopHi npasmna cymu i fo6yTKy. IMOBIpHICTb BUNAAKOBOT MOAT.
MeomeTpisA

MpsaAma, NpoMmiHb, BiAPI30K, NnamaHa; AOBXUHa Bigpiska. KyT, BeNnumnHa KyTa.

BepTukanbHi Ta CyMiKHI KyTW. MapanencHi npami. PiBHICTb i MOAIGHICTb reOMeTPUYHUX

(iryp. BigHoweHHsA now, nogi6Hnx giryp.

Mpuknagn nepeTBOPEHHA reOMETPUYHUX Iryp, BUAN CUMETPII.

BekTopu. Onepauii Hag BekTopamu. KoopanHaTh BeKTopa.

KoopguHaTt Toukn. ®opmMyna KOOpAUHAT CepeauHn Bigpiska.

MHOrOKYTHUK. ONYKANA MHOTOKYTHUK. BepLinHK, CTOPOHN, diaroHani MHOTOKYTHMKA.

TpUKYTHUK. Buan TpuKyTHUKIB. MegiaHa, 6icekTpuca, BUCOTa TPUKYTHUKA, TXHI

B/N1aCTMBOCTI.

CniBBIAHOLWEHHA MK CTOPOHaMU Ta KyTamu NPAMOKYTHOIO TPUKYTHUKA.

Mapanenorpam, KOro OCHOBHI BNAacTUBOCTI.

MPAMOKYTHUK, AOr0 OCHOBHI BN1aCTUBOCTI.

PoM6, 10ro 0OCHOBHI BNacTUBOCTI.

KBagpat, Moro oCHOBHi BaCTUBOCTI.

Tpanevyis, 71 OCHOBHI BNacTUBOCTI.

Teopema daneca.

CepefHsa NiHiA TPUKYTHUKa, Tpanewil.

Kono i1 kpyr. LeHTp, AiameTp, paaiyc, xopga, CidHa. JoTuyHa O kofa. [yra Kona.

CeKTop, CEerMeHr.

LleHTpasibHi Ta BNUCaHI KyTW, IXHI BNaCTUBOCTI.

Teopema CuHyCIB.

Teopema KOCUHYCIB.

dopmynu nnow, KBagpaTa, NPAMOKYTHUKA, TPUKYTHUKA, napanenorpama, Tpanewi.

JoBXuHa Kona i AoBXuHa ayrn kKona. PafiaHHa mipa kKyTta. lnowa kpyra i nnaowa

cekTopa.

MnowwmHa. MapanenscHi NAOWMHY Ta NOLWKWHY, WO NePeTUHAKTHCS.

MapanenbHiCTb NPAMOT i NIOLWUHMN.

KyT npsmMoTi 3 NAoWMHOK. MNepneHAnKynap 40 niowmHN.

[BorpaHHi KyTu. JTiHIAHWIA KYT ABOrpaHHOro Kyta. MepneHanKynspHicTb ABOX NOLLMH.

MHororpaHH1kun. BepwnHn, pebpa, rpaHi, giaroHani MHororpaHHuka. MNpama i noxuna

npuamn. MNpasunsbHa npusma. MNapaneneninegm, IXHi BUAN.

MHororpaHHuku. BepwwuHu, pebpa, rpaHi, fiaroHani MHororpaHHuka. [Mipamiga.

MpaBunbHa nipamiga. Mapaneneninegu, iXHi BUAN.

Linninap, oro enemeHTw. nowia noBepxHi i 06'em.

KoHyc, ioro enemeHTu. MNnowa nosepxHi i 06'em.

Cdepa i Kyns, X enemeHTN. INnowia noBepxHi i 06'em.



KpuTepii oyiHOBaHHA, CTPYKTYpa OLIHKMK | MOPALOK OLiHIOBaHHA
NigroToBAEHOCTI BCTYMHUKIB

IHamMBigyanbHa YycHa cnisbeciga npoBOAMTLCA 3@ MPOrpamMord  30BHILIHBLOIO
He3asieXXHOro OUuiHBaHHA. BCTYNHUK OfepXye MWUTaHHA, Nepenik fKUX HaBeLeHO Y
NUTaHHAX [HAMBIAYaANbHOT YCHOT cniBbecign 3 npeameTry «MaTematuka», fKi CKnafeHi
Bi4MOBIAHO [0 MporpamMu 30BHILUHLOrO0 HE3a/eXHOro ouiHiBaHHA 3 «MaTeMaTukm». Yac Ha
nigrotosky - 20 XBUAMH. OUIHIOBaHHS PIBHA 3HaHb BCTYMHWKIB MPOBOANTLCA KOXHUM i3
YneHiB KOMiICIiT Ans npoBeAeHHs BCTYMHWX icnuTiB, cniB6ecig OKpemMo BignMoBiAHO A0
KpuUTepiiB oOuiHIOBaHHA. 3arafibHuMii 6al OLiHIOBaHHA PiBHSA 3HAaHb BCTAHOB/KOETLCA 3a
pesynbTaTaMy BifnoBifel BCTYMHWKIB Ta Ha NiAcTaBi 06roBOPEHHSA uneHamu Komicii ans
NPoBeAEeHHS BCTYMHUX iCNUTIB, cniBbecif KifbKOCTeM HabpaHWx BCTYyMHMKamu Ganis.
IH(hopmaLisa Npo pe3ynbTaTy iHAUBIAYaANIbHOT YCHOT CNiB6ECiAN OrofoWyeTbCA BCTYMHUKOBI B
[leHb Ti NpoBefEeHHS.

KinbkKictb
banis KpuTepii oLiH0BaHHS
BCTynHMK He MOXe ByTW peKOMeHA0BaHNI A0 3apaxXyBaHHA SKLLO:
- 4YaCTKOBO PO3Mi3HAE OAMH i3 Ki/IbKOX 3anpornoHOBaHMX MaTteMaTUYHUX 06'€KTIB
(cmBoniB, BUpasiB, reOMeTPUUHMX iryp Towlo), BUAINMBLLN AOr0o cepes iHWKX;
- YMTaE i 3anncye Yncna;
1-50 Y

- 306paXKye HaMNPOCTIiLLi reoMeTpUYHI irypn (Mantoe eckis);

- BUKOHYE OJHOKPOKOBI fii 3 4mcnamy, HanWnpocTilwMMKM MaTemMaTUuYHUMU
BMpasamu;

- BMNi3HaE OKpeMi MaTemMaTuyHi 06'€EKTM i MOSICHIOE CBIiA BUOIP;

- YaCTKOBO BUKOHYE efleMeHTapHI 3aBAaHHS.

BCTyNHMK He MOXe OYyTU peKOMeHA0BaHWiA 10 3apaxyBaHHA AKLLO:

- po3ni3Hae OAWH i3 KiNbKOX 3anpornOHOBaHUX MaTemMaTUUYHUX O06'EKTIB

(cvmBoniB, BMpasiB, reOMETPUYHMX Qiryp Tow,0), BULINMBLLN NOTO cepes, iHWNX;
51.99 - YMTae i 3ammucye uncna, Nepenncye AaHnii MaTeMaTuuHnii Bupas, hopmyny;

- 306paXkye HanNpoCTiWi reoMeTpuyHi irypu (Mantoe eckis);

- BAKOHYE O[HOKPOKOBI i1 3 u4ucnamu, HannpocTilnMmMM MaTeMaTUYHUMK

BUpasamu;

- BMNi3HAe OKpemi MaTemMaTWyHi 06'eKTU i MOACHIOE CBili BUBIP;

- NOpPiBHIOE faHi abo CMOBECHO ONUcaHi MaTemaTW4Hi OG'€KTW 3a TX CYTTEBUMMU

BNacTUBOCTAMU;

- YaCTKOBO BUKOHYE efleMeHTapHI 3aBfaHHs.



100-149

150-189

190-200

BcTynHMK Moxe ByTW peKOMeH0BaHWI 40 3apaxyBaHHA AKLLO:

BIATBOPIOE O3HAUYEHHSA MaTeMaTUYHUX MOHATb | POPMYNOBAHHA TBEPLXKEHD;
Ha3nBa€ eNeMeHTU MaTeMaTUYHUX O6'EKTIB;

(hopmyntoe aesKi BNaCTMBOCTI MaTEMaTUYHUX 06'EKTIB,;

BMKOHYE 3a 3pa3KoM 3aBJaHHA 000B'A3KOBOI0 PiBHS;

IIOCTPYE O3HAYEHHSA MaTeMaTUYHUX MOHATb, POPMY/IOBaAHb TEOPEM i MpaBui
BUKOHAHHA MaTeMaTUyHuX fil;

- po3B'A3ye 3aBAaHHA O0OO0B'A3KOBOr0 PiBHA 3a BiAOMMMMK anroputmamun 3
4aCTKOBMM MOACHEHHSAM;

- INIOCTPYE O3HAYEHHS MATeEMATUYHUX MOHATb, (DOPMY/HOBaHb TEOPEM | NpaBus
BMKOHAHHA MaTeMaTUYHUX LIl BNaCHUMWU NpUKnagamu;

- CaMOCTINHO  pO3B'A3y€  3aBfaHHA  00O0B'A3KOBOr0  PiBHA 3 [OCTaATHIM
NOSCHEHHSAM;

- 3anncye MaTeMaTuyHWin Bupas, (HOopMysny 3a C/IOBECHUM (POPMY/IHOBAHHAM i
HaBMaku.

BCcTynHMK MoXe ByTV peKoMeHA0BaHWIA A0 3apaxXyBaHHSA AKLLO:
- 3aCTOCOBYE O03HAYEHHS MaTeMaTUYHMUX MOHATb Ta iX BNacTMBOCTeR [Ans
PO3B'I3aHHS 3aBAaHb y 3HANOMUX CUTYaLlisiX;
- 3HAE 3a/1IEXKHOCTI MiX efleMeHTaMn MaTeMaTUUYHUX 06'EKTIB;
- CaMOCTIHO BUNPaBNsiE BKasaHi MOMY NOMUIIKM;
- pO3B'A3y€ 3aBAaHHA, nepegbadveHi nMporpaMmoro, 3 YaCTKOBUM abo [LOCTATHIM
NMOSICHEHHSAM;
- BONO/I€ BU3HAYEHM NPOrpaMor0 HaBYaNbHUM MaTepianom;
4aCTKOBO aprymMeHTye maTeMaTUYHi MipKyBaHHS i1 pO3B'A3yBaHHS 3aBAaHb;
BifIbHO BO/MO/i€ BU3HAYEHNUM MPOrpamor0 HaBYaNbHUM MaTepianom;
- CaMOCTIAHO BMWKOHYE 3aBfaHHA B 3HalilOMMX CcUTyauliaX 3 [A0CTaTHIM
NMOSICHEHHSAM;
- BUNPaBNSE [OONYyLIEHI MOMWAKWA; MNOBHICTHO apryMeHTYye OOrpyHTYBaHHS
MaTEMaTUUYHUX TBEPOXKEHb.

BcTynHMK Moxe ByTn peKOMeH40BaHWI 40 3apaxXyBaHHA AKLLO:
- YCBIJOMJIHOE HOBI A9 HbOT0 MaTemMaTUYHI PakTu, iger;
- BMi€  [JOBOAUTW nNepefbavyeHi Mporpamord  MaTeMaTuUyHi  TBEpAKEHHS 3
[OCTaTHIM 06rpyHTYBaHHAM;
- pO3B'A3Yy€ 3aBfaHHA 3 MOBHUM MOSACHEHHSM | 06rpyHTYBaHHAM;
- BI/IbHO | MNpaBW/IbHO BWC/OB/KE BIAMNOBIAHI MaTemMaTU4YHI  MipKYBaHHS,
NEPEKOH/INBO apryMeHTYE 1X;
- BUKOPUCTOBYE HabYTi 3HAHHA | BMiHHS B HE3HAMOMMX AN HbOFO CUTYaLifx;
- 3Hae, nNepefbaveHi NPorpamoto, OCHOBHI METOAM PO3B'A3aHHS 3aBAaHHA
i BMi€ X 3aCTOCOBYBAaTU 3 HEOOXIAHMM OBrpYHTYBAHHAM;
- BUAB/MIAE BapiaTUBHICTb MUC/IEHHS | palioHasbHICTb ¥ BUBOpPI cnocoby
PO3B'A3aHHS MaTeMaTU4HOT NPo6eMU;
- BMi€ y3aranbHOBaTh 1 cucTemaTn3yBaTu HabyTi 3HaHHS;
- 34aTHWUIA [0 PO3B'A3yBaHHA HECTaHAApPTHUX 3afad i Brpas.
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I HAYKN YKpaiHu.
Anoctosnosa I.B. 'eomeTpisa (akagemiuHuid, npodinbHUiA piBeHb), 11 knac, MeHesa, 2011
AnocTtonosa I.B. "eomeTpis (nigpyyHuk) 7 knac, NeHesa, 2008

AnocTonoBsa r. B. CeomeTpis 8. [BOpiBH. nigpyu. ans
3arajibHOOCBIT. HaByY. 3akKn. - K. : 'eHe3a, 2008. - 272 c.
AnocTtosnosa r. B. CeomeTpis 9:  [BOPIBH. nigpyu. ans

3aranbHOOCBIT. HaBuY. 3aK/. - K. :T'eHesa, 2009. - 304 c. :in.

AdaHacbeBa O.M., bpoacbkuii A.C., Masnos 0,/1., CnineHko A.K. MaTtemaTuka (piBeHb
cTaHgapty) (nigpy4yHuk), 10 knac, HaByanbHa kKHuUra - borgaH, 2010

AdaHacbeBa O.M., bpogcbkuii A.C., Maenos O.J1., CnineHko A.K. MaTemaTuka (piBeHb
ctaHgapty) (nigpyyHuk), 11 knac, HaByanbHa KHura- borgaH, 2011

Bes3 B.I"., bes3 I.I1. MartemaTtunka (piBeHb cTaHgapTy) (nigpyyHuk), 10 knac, eHesa,
2010

Bess B.I"., bes3 I'.IN., Bnagimipoa H.I"., Bnagimipos B.M. eomeTpisa (npodinbHuin
piBeHb) (nigpy4yHuk), 10 knac, MeHesa, 2010

bes3 .., be3 B.I'. 5 Marematuka (nigpy4yHunk)* 3ogiak-EKO, B «Ocsita», 2005,
2011

bes3 I".I1., beB3 B.I". Anre6pa (nigpy4Huk), 7, 8 knac, 3ogiak-EKO, B «Ocsita», 2007,
2011

bes3 I".., beB3 B.I'. Anre6pa (nigpyyHuk), 9 knac, 3ogiak -EKO, B/l «Ocsita», 2009,
2011

bees .., bee3 B.I'. eometpia: TMigpy4yHUK ansa 8 K. cepefHiX 3arasibHOOCBITHIX
3aknagis. — K.: Bexa, 2008. — 256 c: in.

Bes3 I'.I'1., bes3 B.I". MartemaTuka (nigpy4Huk), 6 knac, NeHesa, 2006.

bes3 I.I1., beB3 B.I'. MartemaTuka (piBeHb cTaHfapty) (nigpy4yHuk), 11 knac, eHesa,
2011

bes3 I'.I., bes3 B.I'., Bnagimiposa H.I'., Bnagimipo B.M. 'eomeTpisi (akagemiuHui,
npodinbHWIA piBeHb), 11 Knac, MeHesa, 2011

bes3 I'.IM., bes3 B.I"., Bnagimiposa H.I". M'eomeTpia (nigpy4Huk), 7 knac, Bexa, 2008
binsHiHa O.4., bingHiHa TI.1., LBeub B.O. TeomeTpis (akagemiyHuii piBEHb)
(nigpyyHuK), 10 knac, NeHe3a, 2010

Bypaa M.I., KonecHuk T.B., ManboBaHuin tO.1., TapaceHkoBa H.A. Matematuka (piBeHb
ctaHgapty) (nigpyyHuk), 10 knac, 3oaiak-EKO, 2010

Bypga M.l., TapaceHkoBa H.A. leomeTtpia (nigpyyHuk), 7 knac, 3ogiak- EKO, B[
«OcBiTa», 2007, 2011

Bypaa M.I., TapaceHkoBa H.A. 'eomeTpid: nigpyd. Ang 8 k. 3arajibHOOCBIT. HaBY. 3aKJl.
- K.: 3opiak-EKO, 2008. - 240 c. :in.

Bypaa M.l., TapaceHkoBa H.A. eomeTpia (nigpy4yHuk), 9 knac, 3ogiak - EKO, B[
«QOcBiTa», 2009, 2011

Bypaa M.I., TapaceHkoBa H.A. eomeTpia* (akagemiuHuii piBeHb) (Nigpy4yHuK), 10 Knac,
3opiak-EKO, B/} «OcsiTa», 2010

Bo3HAk .M., JlutBnHeHko .M., ManboBaHuii HO.I' Anre6pa (nigpy4Huk), 9 Knac,
HaBuanbHa KHura - borgaH, 2009

€pwosa A.l., Fono6opoabko B.B., KpmxaHiBcbknini O.®. N'eomeTpisd. 8 knac: Migpyu.
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[Ns 3arafibHOOCBIT. HaBY. 3akn. — X.: AH T'PO MJ1IKOC, 2008. — 256 c; in.

€pwosa A.l., Fono6opoasko B.B., KpmxaHiscbknin O.®., €pwos C.B. Neometpis. 9
Knac: Migpyy. Ana 3arasibHOOCBIT. HaBY. 3akn, PaHok, 2009

Ictep O.C. Anre6pa (nigpy4Huk), 8 knac, Ocsita 2007

Ictep O.C. Anre6bpa.(nigpy4Huk), 7 knac, OcsiTa, 2007

Ictep O.C. eomeTpis (nigpy4yHuk), 7 knac, OcsiTta, 2007

KiHawyk H.J1., BingHiHa O.4., Yepesko 'M. Anre6pa (nigpyyHuk), 8 knac, N'eHesa 2008
Kpasuyk B.P., MigpyuyHa M.B., AHuyeHko .M. Anre6pa (nigpy4yHuk), 9 Knac,
MigpyyHUKn i nocibHMKn, 2009

KpaBuyk B.P., AHueHKo .M. Anre6pa (nigpyyHuk), 7 knac, Migpy4yHmMKn i NnociGHMKM,
2007

KpaBuyk B.P., AH4yeHko .M. Marematuka (nigpyyHuk), 5 knac, MligpyyHukn i
noci6Hnkn 2006

Mep3nsk A.l'., Homiposcbkuid [.A., MonoHcbkuin B.b., Akip M.C. Anrebpa i noyatku
aHanisy * (akagemiyuHuii piseHb) (nigpy4vHuk), 10 knac, MimHasis 2010

Mep3snsk A.I'., Homiposcbkuid [.A., MonoHcbknii B.B., Akip M.C. Anrebpa i noyatku
aHanisy (npoinbHWiA piBeHb) (Nigpy4Huk), 10 knac, NimHasia, 2010

Mep3nak A. T., MNonoHcbkuid B. B., Akip M. C. Tleometpia: [ligpyy. gna 8 Kn.
3aranbHOOCBIT. HaBuY. 3aknagis. — X.: NiMHa3sifa, 2009. — 208 c.

Mep3snsk A.l'., MonoHcbkuii B.B., Akip M.C. Anrebpa (nigpy4Huk), 9 knac, INimHasis,
2008

Mep3nak A.T'., MonoHcbkuii B.B., Akip M.C. "'eomeTpia (nigpyyHuk), 9 knac, NimHasis,
2009

Mep3nak A.l'., MonoHcbkuin B.B., Akip M.C. Marematuka (migpy4yHuk), 6 Knac,
NmHasiga, 2006

Mep3snsk A.l"., MonoHcbkuin B.B., Akip M.C. MaTemaTtuka, 5 knac, NimHasis, 2005

Henin €. Anrebpa i noyaTku aHanisdy, (npoginbHUin piseHb) (nigpy4yHuk), 10 knac,
lNmHasig, 2010

Henin €.1. Anrebpa i noyaTku aHanisy (akagemiuyHuii piBeHb) (nigpy4yHuk), 10 Knac,
lNmHasig, 2010

Henin €.1N., Aonroea O.C. Anrebpa (akagemiuHuid, npodinibHWIA piBeHb) (NigpyyHuK), 11
knac, NmHazsis, 2011

AHYyeHko [.M., KpaBuyk B.P. MartemaTtuka (nigpy4yHuk), 6 knac, [Tigpy4yHukn i
NOCIOHUKW.

Mporpama po3rnsaHyTa Ta 3aTBepAXXeHa Ha 3acifaHHi NnpuiiManbHOT KOMicil

(npotokon Ne ir  Big oll 2023 poky)

BignosiganbHuii cekpetap npuiiManbHOT KOMicCiT Onbra METPULLEHA



