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NEPENIK PO34INIB TA IX TEM, LWO BMHOCATLCA HA CMIBBECIAY

HasBa posginy, Temu

10. filicHi yncna (HaTypanbHi,
uini, payioHanbHi Ta
ippayioHanbHi), iX NOPIBHAHHA Ta
4113 HUMMN.

UNCNOBi MHOXWHN Ta
CMiBBIJHOWEHHSA MK HUMMK

1.2. BigHOWeHHA Ta nponopuii.
BigcoTkn. OCHOBHI 3agayi Ha
BifflCOTKM. TeKcTOBI 3agauvi

1.3. PayioHanbHi, ippaygioHanbHi,
cTeneHeBi, MOKa3HUKOBI,
norapu@mMivyHi, TPUTOHOMETPUYHI
BUpasn Ta IXHIi NepeTBOPEHHA

YyacHuUkK BI/II'IpOGOByBaHHFI MOBMWHEH 3HATK

ANTEBPA ITTOYATKWM AHANI3Y
Pospgin 1
UNCNA I BUPA3N

- BNaCTUBOCTI Al 3 AiINCHUMMN YnCcnamu;
- nMpaBuia MOPIBHAHHS AIACHUX Yucen;
- O3HaKW NOAINbHOCTI HaTypanbHMUX 4Yucen Ha 2, 3, 5, 9, 10;
- nNpaBufia OKPYIFNeHHA Linnx yucen i fecaTKoOBUX Apob6is
- O3HAYeHHS KOpPeHA N-ro cTeneHd Ta
apugpMeTMUYHOro KOpPeHA N-ro cTeneHs;
- BNacTUBOCTI KOPEHIB;
- O3Ha4YeHHA CTeneHd 3 HaATypanbHUM, LiNUM Ta
payioHanbHUM MOKa3HUKaMu, IXHi BNaCTUBOCTI;
- YUCNOBIi NPOMIXKMN;

MOAYNb AilicHOTO YMcna Ta HOro BAACTMBOCTI

- BiJHOWEHHSA, Nponopuyii;

- OCHOBHa BAacTMBICTb NpoONOPLIT;

- 03HaYeHHA BIACOTKA;

- MpaBuMna BUKOHaHHA BiACOTKOBUX PO3paxyHKIB

- 03Ha4YeHHs o6nacTi LONYCTUMMUX 3HAYEHb 3MIHHUX, BUpasy
3i BMIHHUM U

- 03HAYeHHH TOTOXHO PiBHUX BUPa3iB, TOTOXHOTO
nepeTBOPEHHSA BMpa3y, TOTOXHOCTI;

- O3HA4YeHHA OfHOYNEHAa Ta MHOTOY/EeHa;

- nNpaBuna fofaBaHHSA, BifHIMaHHA i MHOXEHHA

O4HOYNIEeHIB Ta MHOTOUYNEHIB;

MpeamMeTHi BMiHHA Ta cnocobu HaByYanbHOI
LigsNbHOCTI

- PpO3PIi3HATWM BULM YMCeN Ta YHMCNOBUX
NpoMiXKKIB;

- nopiBHWBAaTKN [ilicHi yncna;

- BUKOHYBATW fil 3 fiiCHUMMK ymncnamu;

- BUKOPWCTOBYBATWN O3HAKW NOAINbHOCTI;

- 3HaX0AMTU HENOBHY YACTKy Ta 0CTauyy Bij
LiNeHHA OQHOrO0 HaTypalbHOrO YMcia Ha iHWe;

- NepeTBOpPHBATU 3BUYANHUI ApPi6 Yy LEeCATKOBWIA
Ta HECKIHYEHHWUN NepiofgUYHNIA [LeCATKOBUI Apib -
Yy 3BUYAWHWIA;

- oKpyrnwoBaTtu Lini yncna i fecaTkosi gpobu;

- BUKOPUCTOBYBATMW BNAaCTUBOCTI Moayna 4o
po3B’A3aHHA 3ajad

- 3HaAXOAWTW BiIJHOLWEHHA YMcen y Burnagi
BifjCOTKa, BiACOTOK Bif yMmcna, YNCNO 3a 3HAYEHHAM
noro BigcoTKa;

- po3B’A3yBaTW 3afayvi Ha BiJCOTKOBI po3paxXyHKHU
Ta nponopuii;

- po3B’A3yBaTW TEeKCTOBI 3ajayi apu@OMeTUUYHUM
cnocobom

- BWKOHYBaTM TOTOXHI NepeTBOPeHHA
payioHanbHUX, ippayioHanbHUX, CTENEHEBUX,
NOKAa3HUKOBUX, NOTAPpUPMIYHMX,
TPUTOHOMETPUYHUX BUPaA3iB Ta 3HAXOANTKM X
YncnoBe 3HAYEHHA NPU 3afaHUX 3HAYEHHSAX
3MIHHUX;

- [JOBOAWTW TOTOXHOCTI



- hOPMYNN CKOPOUYEHOTO MHOXEHHS;
- po3Knaj MHOTOYNeHa Ha MHOXHUKW;
03HauyeHHs anre6paiyHoro gpoly;

- NMpaBuia BUKOHaHHA fiii 3 anrebpaiyHmumum
apobamu;

- O3HaYeHHA Ta BNacTMBOCTI norapugma,
LEeCATKOBUW | HaTypanbHUn norapudmu;

- OCHOBHAa norapu@MiyHa TOTOXHICTb;

- O3HAYeHHA CUHYCa, KOCUHYCaA, TaHreHca,
KOTaHreHca YMCNAOBOT0O apryMeHTy;

- OCHOBHA TPUTOHOMETPUYHA TOTOXHICTb Ta
Hacnigkun 3 He',;

- (opMynun 3BefEeHHS;

- popMynn fgopaBaHHA Ta HaCNigKKN 3 HUX

Posgin 2
PIBHAHHSA, HEPIBHOCTI TATX CUCTEMM

2. 1. NiHiliHi, kBagpaTHi, - PIBHAHHA 3 04HIED 3MIHHOI, 0O3HAaYeHHA KOpeHH - po3B’A3yBaTu PIBHAHHSA | HEPIBHOCTI Nepworo
pauioHanbHi, ippalioHanbHi, (po3B'A3KY) PIBHAHHA 3 OAHIED 3MIHHOIO; Ta APYroro cteneHiB, a TakoX PIiBHAHHA i
NOKa3HWKOBI, Norapu@MmivHi, - HepiBHICTb 3 O4HIE 3MIHHO, 03HAYEHHA HepiBHOCTI, WO 3BOAATLCA 4O HUX;
TPUTOHOMETPUYHI PIBHAHHA, p03B’A3KY HEpPIiBHOCTI 3 OfAHIED 3MIHHOIO; - po3B'A3yBaTV CUCTeMUN PiBHAHbL | HEPIBHOCTEN
HepiBHOCTI Ta ix - 03HAYEHHSs PO3B'A3KY CMCTEMMW PiBHAHbL 3 BOMA 3MiHHUMWU  MNEPWOro i Apyroro cTeneHiB, a TakoX Ti, WO
cucTtemMun. 3acTocyBaHHA PiIBHAHD, Ta MEeTo4u TX P03B’A3aHb; 3BOAATHLCA A0 HUX;
HepiBHOCTel Ta iX cUCTEM [0 - piBHOCUNbHI PiBHAHHSA, HEPIBHOCTI Ta iX CUCTeEMU; - PO3B’A3yBaTM PIBHAHHA i HEPIBHOCTI, WO
po3B’A3yBaHHA TEKCTOBMX 3agauy - MeTOAW pO3B’A3yBaHHA paLioHanbHUX, ippayioHanbHuNX, MICTATb CTeNeHeBi, NOKa3HWKOBI, Norapu@MmivyHi Ta

NOKA3HWKOBUX, NOTapUGMIYHUX, TDPUTOHOMETPUYUYHUX TPUTOHOMETPUUYHI BMPA3N;

pPiBHAHbL | HEpPIBHOCTEN - po3B’A3yBaTW ippayioHanbHi PIBHAHHA i

HepiBHOCTI, @ TAKOX X CUCTEMMU;

- 3aCTOCOBYBAaTM 3aranbHi MeToAM Ta NpuiiomMu
(po3knafjlaHHA Ha MHOXHMWKMW, 3aMiHa 3MIiHHOT,
3acCTOCyBaHHS BnacTMBOCTel PYHKLIA) y npoueci
pO3B’A3yBaHHA PiBHAHbL, HEpPIBHOCTEMN

Ta cCUCTeM;

- KopucTyBaTucs rpaiyHUmM MeTo4oM
po3B'A3yBaHHSA i [OCNIAXEHHSA PIBHAHb.




HepiBHOCTeN Ta cucTeMm;

- 3aCTOCOBYBATW PiBHAHHSA, HEPIBHOCTI Ta
CMCTEMMU [0 PO3B’A3yBaHHA TEKCTOBUX 3ajauv;
- po3B’A3yBaTU PIBHAHHA i HEPIBHOCTI, ruo
MICTATb 3MIHHY Nif 3HAKOM MOAYNS;

- po3B’A3yBaTW PIBHAHHSA, HEPIBHOCTI Ta
CUCTEMM 3 mapameTpamu

Pospgin 3
OYHKLUIT
3.1. Uncnosi nocnigoBHOCTI - O03HAYeHHS apMPMETMYHOT Ta reOMeTPUYHOT Nporpeciii; - po3B’A3yBaTu 3afadi Ha apUPOMETUYHY Ta
- (GopmMynu N-ro 4yneHa apuPMeTMYHOT Ta TEOMETPUYHOT reoMeTpuyHy nporpecii

nporpecin;

- (Gopmynu cymMm N nepwumx YneHiB apupmMeTnyHoI Ta
reoMeTpUYHOT NPOTpPecii;

- (popmMynun CyMun HecKiHYeHHOT apuMeTUUHOT Ta
reoMeTpMYHOT Nporpeciin 3i s3HameHHUKom |g| <1

3.2. DyHKLiOHaNbHAa 3aNeXHICThb. - 03HauYeHHA PYHKLUIT, 06N1acTb BU3ZHAUYEHHA, - 3HaxoauTu obnacTb BU3HAUYEHHSHA, obnacTb
NiHiliHI, KBaApaTWUHI, cTeneHeBI, o6nacTb 3HauYeHb YHKLIT, rpagik YyHKLIT; 3HaYeHb DYHKLIT;

NOKa3HWKOBI, NOrapu@MmiuHi Ta - cnocob6u 3aflaHHA (YHKLi/i, OCHOBHIi BNacTUBOCTI Ta - AOCnifXyBaTW Ha NapHicTb (HemapHIicTb),
TPUTOHOMETPUYHI DYHKLIT, TX rpagikm yHKLil, yKazaHWX y Ha3Bi TEMU; nepiognYHICTE PYHKLIIO;

OCHOBHI BNacTWBOCTI. - 03HauYeHHs (YHKLIT, 06epHeHOT 40 3afaHOT - b6yanyBaTu rpagiku enemMeHTapHUX QYHKLI,

BKa3aHWX Yy Ha3Bi TeMK;

- BCTAHOB/MIOBATW BAACTUMBOCTI YNCNAOBUX
DYHKUIiW, 3agaHnX popmynot abo rpagikom;
- BUKOPUCTOBYBAaTW MEPeTBOPeHHA rpagikis
DYHKL N

3.3. MoxigHa GpyHKLiT, T - 03HAYeHHA NOXIAHOT PYHKLIT B TOULi; - 3HaXO4WUTKN KYTOBUI KOediLieHT i KYyT Haxuny
lreomMeTpuYHMI Ta PIBNYHNA 3MICT. - i3NYHNA Ta TEOMETPUYHUIN 3MIiCT MOXIAHOT; LOTUYHOT fo rpaika pyHKLIT B TOULI;
I MoxigHi enemeHTapHUX DYHKLI. - PIBHAHHA AOTUYHOT A0 rpadika PyHKLIT B TOULI; - 3HaXOAMUTN NOXiAHI eNeMeHTapHUX PYHKUINA;
MpaBuna guepeHLUilOBaHHA - Tabnuusa NOXigHMX enemMeHTapHUX GYHKLINA; - 3HaAXO4WUTU YUCNOBE 3HAYEHHA NOXIiAHOT PYHKLIT
- NpaBuna 3HaAXOAXEeHHA NOXigHOT cyMun, [OOYTKY.4acTKu B TOULi A7 3aaHOT0 3HAYEHHS apryMeHTy;
LBOX (YHKLIiN; - 3HaXOAWTW NOXIAHY CYMU, AOBYTKY i4YacTKu
- NMpPaBUNO 3HaXOAXXEHHSA NOXIAHOT cKnajgeHoT OBOX PYHKLIW;

hyHKLIT 3HaxXO04UTKN NOXiAHY CKNajeHoT MYHKLIT;



3.4. ocnig>XeHHA PYHKUIT 32
pgonomorow noxigHoi. MobypoBa
rpaikiB pyHKL il

3.5. MNepBicHa Ta BU3Ha4YeHUN
iHTerpan.

3acToCyBaHHS BM3HAUYEHOTO
iHTerpana 0 o64YuCNeHHa nnow
KPWBONiHIHMX Tpaneyin

4.1. MepecTaHOBKU, KOMbBIiHaLIT,
po3miweHHsA (6e3 MOBTOPEHL).
Kom6iHaTOpHIi npaBuna cymu Ta
B06YyTKY. AIMoBipHicTb BUNaAKOBOI
nogii.

BubipKoBi XapakTepuctukmu

- focTaTHA yMOBa 3pO0CTaHHA (cnagaHHA) PYHKLIT Ha

NPOMIXKY;
- eKCTpeMyMMU DYHKLIT;

- 03HAYeHHHA HaMbiNbWOro i HANMEHW OTr0 3HAYeHb PYHKL T

- 03HayeHHSs nepBiCHOT PYHKLIT, BU3HAUYEHOTO

iHTerpana, KpMBONiHINHOT Tpanewyii;
- Tabnuusa nepBiCHUX (QYHKLINA;

- npaBunnia 3HaxXOAXEHHA I'IepBiCHI/IX;

- popmyna HotoToHa - JleitbHiua

Pos3gin 4
ENEMEHTUW KOMBIHATOPUKMN,
MOYATKW TEOPIT MMOBIPHOCTEW TA

- po3B’A3yBaTy 3afiadyi 3 BUKOPUCTAHHAM
reoMeTpMyHOro Ta Pi3sMYHOro 3MicTy NoxigHol

- 3HAXOAUTW MPOMIXKKN MOHOTOHHOCTI PYHKLIT;

- 3HaxXOAUTMN eKCTPEeMYMM DYHKLIT 32 LONOMOTO
noxigHoi, HanbiNnbWwe Ta HaliMeHLW e 3HAYEHHS
®YyHKUIT;

- jocnigxXyBaTu (pYHKLUIT 3a JONOMOro NOXigHOT
Ta 6yayBaTun ix rpaiku;

- po3B’A3yBaTW NPUKNaAHi 3afayi Ha 3HAXOLXKEHHSA
HaWbinbWMX | HANMEHIW MX 3HAYEHb

- 3HAXO4MUTW MepBiCHY, BUKOPUCTOBYHO YN TT
OCHOBHIi BNacTUBOCTI;

- 3acTocoByBaTu hopmyny HoloToHa-J/leiibHiLa
Ans 064YMCNeHHSA BU3HAYEHOTO iHTerpana,

- obumcnwBaTu NaoWwy NAOCKUX iryp 3a
fonoMoOrotw iHTerpana;

- po3B’A3yBaTW HalnpocTiwi npuknagHi 3agavi,
W0 3BOAATHLCA A0 3HAXOAXEHHA iHTerpana

ENEMEHTUN MATEMATUYHOTCTATUCTUKMN

- 03HaYeHHH NepecTaHOBKU, KOMbBiHaLiT,

po3miweHHA (6e3 NOBTOPEHDL);

- KOMG6iHATOpPHI NpaBuna cymMun Ta fO6YTKY;

- KJlacM4yHe 03Ha4YeHHA WMOBIpHOCTI mogiri,

HalimpocTiwi BUNafgKNW NigpaXyHKY AMOBIpHOCTeN nogii;

- 03Ha4YeHHHA BUOIPKOBUX XapaKTepuUCTUK pajis

faHuXx (po3max BMbGipku, mofa, MmejiaHa, cepefHE 3HAUYEHHA);
- rpagiyHa, TabnuyHa, TeKkcToBa Ta iHWIi Gopmnu

nofjaHHS cTaTUCTUYHOT iHpopMaLil

FTEOMETPIA
Posgin 5

- po3B’A3yBaTuW HalnpocTiwi KOoM6GIHATOpPHI
3afavi;

- obumcnoBaT B HaWNpoOCTIiWMX BMNaAgKax
AMOBIpHOCTI BUNAaAKOBUX NOAiii;

- obumncnBaTM Ta aHanizyesaTu BUOBIPKOBI
XapakKTepucTukm pagis gaHunx (posmax
BUGIpKK, Mmofa, MefiaHa, cepefiHE 3HaUYeHHS)



5.1. HalinpocTiwi reoMeTpuYHi
irypum Ha nnowmnHI Ta ix
BNaCTUBOCTI

5.2. Kono ta Kpyr

5.3. TPUKYTHUKMNU

54. YOTUPUKYTHUK

MNAHIMETPIA
- NOHATTHA TOUYKM i NpaAMOT, MpOoMeHs, Bigpi3ka, namaHof,
KyTa;
- aKcioMu nnaHimeTpil;
- CYMIiXHIi Ta BepTuUKanbHi KyTH, bicekTpuca KyTa;
- BNIACTUBOCTI CYMDKHMUX Ta BEPTUKANbHUX KYTIB;
- BlacTUBICTb BiceKTpUCK KyTa;
- napanenbHi Ta NepneHAUKYNAPHI NpaMmi;
- NMepneHAWKYNAp i noxuna, CEpPeANHHWIA NepneHanKynap,
BifCTaHb Biff TOUKM A0 NpPAMOT;
- 03HakKu napanefbHOCTI NPAMUX;
- Teopema Paneca, ysaranbHeHa Teopema P aneca
- KONo, Kpyr ta ix eNeMeHTH,
- LeHTpaNbHi, BNUCAHI KyTU Ta iXx BNacTUBOCTI;
- BNacTMBOCTI ABOX XOpPf, WO NepeTUHa TbCA;
- BOTUYHI A0 Kona Ta 11 BNAaCTUBOCTI
- BUAM TPUKYTHUKIB Ta IX OCHOBHiI BNacTUBOCTI;
- 03HAKW pIiBHOCTI TPUKYTHUKIB;
- MepiaHa, 6icekTpuca, BuUcoTa TPUKYTHUKaA Ta iX
BNacCTUBOCTI;
- TeopemMa nMpo CyMy KYTiB TPUKYTHUKA;
- HepiBHICTb TPUKYTHUKA;
- cepefiHA NiHiA TPUKYTHUKaA Ta i1 BNacTUBOCTI;
- KONO, ONMCaHe HABKONO TPUKYTHUKA, | KONO, BNUCaHe B
TPUKYTHUK;
- Teopema Midaropa, nponopuyiliHi Bigpi3Kn NpAMOKYTHOTO
TPUKYTHUKA;
- CNIiBBIAHOWEHHSA MiIX CTOPOHaMU i KyTaMy NPAMOKYTHOTO
TPUKYTHUKA;
- Teopema CUHYCIB;
- TeopemMa KOCUHYCIB
- YOTMPUKYTHUK Ta NOT0 €NeMEeHTH;
- nmapanenorpam Ta /AOro BNacTWBOCTI;
- 03HaKuW nmapanenorpama,;

- 3aCTOCOBYBATU 0O3HAUYeHHS, 03HAKM Ta
BNACTUBOCTIi HAWMPOCTIWWUX TEOMETPUUHNX
¢iryp 10 po3B’A3yBaHHS NAaHIMETPUUYHUX
3ajjay Ta 3ajay NPakKTUYHOTO 3MicTy

- 3acTocoByBaTWM HabyTi 3HaHHA A0 PO3B’A3yBaHHA
nnaHiMeTpUUYHMX 3afjay Ta 3afay NPakTUYHOTO
3MicTy

- KnacuikyBaTu TPUKYTHUKKN 3a CTOPOHAMM Ta
KyTamu;

- po3B’A3yBaTN TPUKYTHUKMN;

- 3aCTOCOBYBAaTW O03HAYeHHA Ta BNAaCTUBOCTI
pPi3HUX BUAIB TPUKYTHUKIB J0 PO3B’A3yBaHHA
nNaHiMeTPUYHUX 3afjay Ta 3afay NPakTUYHOTO
3MiCcTY;

- 3HaAXo0AuUTW pagiycyu Kona, ONMCAHOTO HaBKOMO
TPUKYTHUKa, | KONa, BNIMCAHOTO B TPUKYTHUK

- 3aCTOCOBYBAaTW O3Ha4YeHHSH, 03HAKMW Ta
BNacCTUBOCTI Pi3HUX BUAIB YOTUPUKYTHUKIB 40
po3B’A3yBaHHA MNaHIMeTPUYHMX 3ajay Ta 3ajad



5.5. MHOTOKYTHUKM

5.6. TeOMEeTPUUYHI BENUUYNHU Ta iX

BUMIpHOBaHHSA

5.7. KoopavHaTtn Ta BEKTOpPU Ha
NNOLWUHI

NPAMOKYTHUK, poM6, KBagpaT, Tpaneuis Ta iXx BNacTUBOCTI;
cepefHA NniHia Tpaneyii Ta 11 BNacTUBICTb;

BNMCaHIi B KOO Ta ONMWCaHi HAaBKONIO KOMa YOTUPUKYTHUKM
MHOTOKYTHUWK Ta AOr0 eNeMeHTN, ONYKANA MHOTOKYTHWK;
nepumMeTp MHOTOKYTHUWKA;

CyMa KyTiB ONYKNOro MHOTOKYTHUKA;

npaBWNbHWA MHOTOKYTHWK Ta WOro BNacTUBOCTI;

BNMWCaHi B KOO Ta ONWCaHi HaBKOIO KONa MHOTOKYTHUKM
LOBXMWHa Bigpi3ka, Kofa Ta WOro Ayru;

BENMYMHA KyTa, BAMIipHOBaHHA KYTIB;

neprumMeTp MHOTOKYTHWKA;

hopMynu ansg 064YUCNEHHA NAoWi TPUKYTHUKA,

napanenorpama, pom6a, KBagpaTa, Tpaneyii, NpaBuNbHOTO

MHOTFOKYTHUKA, KPyra, KpyroBoro cektopa

- NPAMOKYTHA CMCTEMA KOOPAMHAT Ha NAOL UHI,

KOOPAWHATU TOUKMW;
- hbopmyna Ana ob4yuncneHHsa BiACTaHI MiXK ABOMa TOYKaMu

Ta hopmyna Ans oGUMCNEHHS KOOPAMHAT CepeuHMN Bigpiska;

PIBHAHHA NpAMOT Ta Kona;
NOHATTA BeKTOpa, 4OBXWHA BeKTOpa, KONiHeapHi BEKTOpH,

piBHiI BEKTOpPMW, KOOPAUHATU BEKTOPA;

fofaBaHHSA, BifHIMaHHA BEKTOPiB, MHOXEHHS

BEKTOpa Ha YnNcno,;

po3kfnaj BeKTOpa 3a ;/BOMAa HEKOJIiHEApHU MK

BEKTOpaMu;

cCKanspHuil fo6yTOK BeKTOpiB Ta iioro

BNaCTUBOCTI;

(hopMyna Ans 3HaXOAXXEeHHs KyTa MiX BeKTOopamu, W0

3afaHi KoopAanHaTamu;
- YMOBW KONiHeapHOCTIi Ta NnepneHAUKYNAPHOCTI BEKTOPIB.

MPakKTUYHOTO 3MicCTy

- 3aCTOCOBYBATMW O3HAYeHHSA Ta BNACTUBOCTI
MHOTOKYTHUWKIB J0 PO3B’A3yBaHHA
nnaHiMeTpMUYHMX 3ajay Ta 3ajgay NpPakTUYHOTO
3MicTy

- 3HaAXO4AUTW LOBXWHWN BiAPIi3KiB, rpagycHi Ta
pagiaHHi Mipn KYTiB, NNOWi reOMeTpuUYHUX Qiryp;
- obuncnoBaTN LOBXMWHY KOMa Ta MOro Ayr,
napanenorpama, pomba, kBagpata, Tpaneuii,
npaBMNbHOTO MHOTOKYTHUKa, Kpyra, KpyroBoro
cCeKTopa NnnowWy Kpyra, KpyroBoro cekrtopa;

- BUKOpUCTOBYBATU hOpPMYynu naoLuy
reoMeTpUUYHMX Giryp 40 po3B’A3yBaHHA
nNaHiMeTPUYHMX 3afjay Ta 3ajay NPakTMUYHOTO
3MicTy

- 3HaX04MTU KOOPAWHATK CepefiHN Bigpi3ka Ta
BifCTaHb MIXK ABOMa TOUKaMUL;

- CKNnagatun pPiBHAHHA NPAMOT Ta PiBHAHHA KONa;

BUKOHYBATU fi1 3 BEKTOpamu;

3HAXOAWUTWU CKaNspHWUIA AO6YTOK BEKTOpIB;

- 3aCTOCOBYBAaTW KOOPAUHATW i BEKTOPMU A0
pPO3B’I3yBaHHA NNaHIMETPUUYHUX 3ajay Ta 3ajau
NpakTUYHOTO 3MICTY



5.8. FTeoOMeTpUYUYHI NepeTBOPeEHHSA

6.1. Mpami Ta NNOWMUHKN Yy NnpocTOpi

6.2. MHOrorpaHHuku, Tina
obepTaHHA

Wo 3ajaHi KoopaumHatamu
- OCHOBHI BMAWN Ta 3MIiCT reOMETPUYHUX MEPETBOPEHb Ha
NNoWMHI (pyX, CMMeTpis BIiZHOCHO TOYKMN i BifHOCHO
npAMoi, MOBOPOT, NapafiefibHe NePeHECEHHSA, NePeTBOPEHHS
nogi6bHocTi, romoTeTiA);
- 03HaKW Nofi6HOCTI TPUKYTHUKIB:
- BiIJHOWEHHA NAowWw nofibHMX iryp

Pospin 6

CTEPEOMETPIA

-aKciomun iTeopeMu cTepeomeTpif;
- B3aEMHe PO3MilleHHA NPAMKUX y NpocTopi, npamoi Ta
NAOWMWHW y NPOCTOPIi, NAOWMWH Yy NpocTopi;
- 3aCTOCOBYBAaTM 03HAa4YeHHSA, 03HAKW Ta BAAacCTUMBOCTI
napanenbHUX i MepPNeHANKYNAPHUX NPAMUX | MNOWMWNH;
- 03HaKy napanenbHOCTIi NPAMUX, NPAMOT i NAOWNHN,
NAOWMWH;
- mapanenbHe MPOEKTYBaHHA;
- 03HaKW MeprneHAUKYNAPHOCTI NpAMOT i MNOWMUHN, ABOX
NNOWMWH;
- NMpoekKuis MOXMNoi Ha NNOWMWHY, OPTOroHanbHa NPoeKLis;
- npAMa Ta o6epHeHa TeoOpeMun NPo TPU MepneHAUKYNApH;
- BifCTaHb Bif TOYKWN A0 MAOWMWHW, Bif TOYKM JO NnpaAMOT,
Biff NMpaAMOT 40 mapanenbHOT 1A NAOWMUHMN, MiX
napanenbHUMyU NPAMUMMK, MK nmapanebHUMU NAOWMHAMM,
MiDK MUMOBDKHUMUN MPAMUMN;
-03HaKa MUMOBIKHOCTI NpAMUX;
- KYT MK NPAMUMU, NPAMOIO Ta MAOWMHOW, NAOWMHAMMK
- ABOTpaHHWMA KyT, NiHINHNIA KYT 4BOTPaHHOTIO KyTa;
- MHOTOTpaHHWKWN Ta iX efeMeHTN, OCHOBHI BUAMK
MHOTOT paHHWKIB: Npu3Ma, napanenenineg,
nipamiga, 3pizaHa nipamiga;
- Tina i noBepxHi o6epTaHHA Ta iXx eNleMeHTU, OCHOBHI BUAMK
TiN i NOBEepXOHb 06epTaHHA: UMNIHAP, KOHYC, 3pi3aHuil
KOHYyC, Kynd, cepa;

- BUKOPWCTOBYBATWN BNACTUBOCTI OCHOBHUX
BUAIB reOMETPUUYHUX MepeTBOPEHb, 03HaKH
noAi6HOCTI TPUKYTHUKIB 40O PO3B’A3yBaHHS
nnaHiMeTPpUYHUX 3ajay Ta 3agay NPakTMYHOTO
3MicTy

- 3aCTOCOBYBaTW O3HAYeHHS, O3HAKMN Ta
BNAaCTUBOCTI NnapanenbHUX i NepneHaNKYIAPHUX
NpSAMUX i NNOWMWH A0 PO3B’A3yBaHHA
CTEPEOMETPUYHUX 3a4ay Ta

3afjay NPakTUYHOTO 3MICTY;

- 3HaAXO0AMWTW 3a3HaueHi BifCTaHi Ta BE/IMUUHMU
KYyTiB y npocTtopi

- pos3B'A3yBaTuW 3afjayvyi Ha 064YMCNeHHA nnow
NOBEPXOHb Ta 06’€MIiB reOMeTPUUYHUX TiN;

- BCTaHOBNOBATU 3a PO3rOPTKOK MNOBEPXHI BUA
reoMeTpuUUYHOroO Tina;

- 3acTOCOBYBATW O3HAaYeHHA Ta BNACTUBOCTI
OCHOBHWX BU[AiB MHOTOrpaHHWKIB, TiNn i MOBEPXOHb
o6epTaHHA A0 PO3B’A3yBaHHA CTEPEOMETPUYUYHUX



- nepepi3v MHOTOrpaHHUKIB Ta TiN 06epTaHHA NNOWMUHOM; 3afiay Ta 3aja4y NpakTUUYHOro 3MIiCTy
- KOMOGiHaUii reoMeTpUYHUX TiN;

- hopmynun Ans obYnCieHHSA NNOLW, NOBEPXOHbL, 06'EMIB

MHOTFOrpaHHWKIB i Tin obepTaHHA

6.3. KoopauHaTty Ta BeKTOpU Y - NPAMOKYTHa CUCTeEMA KOOPAMHAT Yy NPOCTOPi, KOOPAUHATHK - 3Haxo04AWTU KOOPAMHATKM CepeanHn Bigpiska Ta
npocropi TOYKMU; BifCTaHb MIX iBOMa TOYKaMWu;
- popmyna gna ob6uymcneHHa BigCTaHi MiXK ABOMa ToOYKaMmu - BUKOHYBaTu Aii 3 BeKTOpamu;
Ta hopMyna Ans 06UYNCNEHHA KOOPAMUHAT CepefiuHU Bigpiska, - 3HaXOAUTU CKaNApHUA JO6YTOK BEKTOpIB;
- NOHATTA BEKTOpa, JOBXMWHa BeKTOpa, KONiHeapHi BekTopwu, - 3aCTOCOBYBATW KOOPAUHATKM i BEKTOPU A0
pPiBHIi BEKTOPU, KOOPAMUHATU BeKTOpa; po03B’A3yBaHHA CTepeoOMeTPUUYHUX 3ajay Ta 3afau
- jofaBaHHA, BifHIMAHHA BEKTOPiB, MHOXEHHS BeKTOpa Ha NPakKTUUYHOIO 3MicTy
yucno;

- CKansipHuWii fo6YyTOK BEKTOpPiB Ta AOFr0 BNacTUBOCTI;

- hopmMyna gns 3HaxXxOAXEHHA KyTa MiX BekTopamu, Wwo
3ajlaHi KoopanHaTamu;

-YyMOBW KONiHeapHOCTI Ta NepneHANKYNAPHOCTI BEeKTOpIB,
Wo 3ajaHi KoopaMHaTamu
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MIHICTEPCTBO OCBITU | HAYKW YKPATHW
BIHHULUbKWN HALIOHANTbHWA ATPAPHWA YHIBEPCUTET

3ATB

KAJIETHIK
2026 poky

KPUTEPIT OUIHHOBAHHSA
pe3ynbTaTiB crnisbecign 3 MaTeMaT KN

npy NPUMNOMI Ha HaBYaHHA IHO3eMLIB Ta 0Ci6 6e3 rpoMaasiHCTBa

A0 BIHHMUbKOro HauioHanbHOro arpapHoro yHisepcutety y 2026 poui

BiHHMUA 2026



Cnisb6eciga, MeTOK SKOI € OUiHIOBaHHSA PIiBHA MNiArOTOBKW BCTYMHWUKIB 3
mMateMatukn A8  KOHKYPCHOro Bigbopy Ha HaBYaHHS [0 BiHHMUbKOTO
HaLiOHaNbHOrO arpapHoOro YyHiBepcuteTy, nNPOBOAUTLCA Yy (OPMiI  YCHOrO
onuTyBaHHA. Ons ii NpoBefeHHs CKNafeHOo OifieTM Ha OCHOBI NporpaMmy BCTYMHUX
BUNpoOyBaHb 3 MartemaTuku, iL0 BignoBigae nporpami 3arasbHOOCBITHIX
HaB4Yya/NbHUX 3aKnafiB 3 mMareMatuku W 3aTBepiXeHa MiHicTepcTBOM OCBITU i
Haykn YKpaiHu.

3aBAaHHA cniBbecign cknagalTbCcs 3 ABOX 6/0KIB. nepwuii - fgBa
TEOPETUYHUX MNUTaAHHA, A[PYIMA - BUKOHAHHA [BOX MNPaKTUYHUX 3aBfaHb.
PeiTUHroBa OLiHKa 3a BIiANOBIAb Ha KOXHe MNUTaHHS I[HAWBIAYaNbHOI YCHOI
cniebecian mae makcumanbHuin 6an - 50 6anis.

Yac Ha nigrotoBky - 30 XBU/IUH.

OuiHOBaHHA PpPIBHA 3HaHb BCTYMHWKIB MNPOBOAUTLCA BIiANOBIAHO A0
KpuTepiiB ouiHOBaHHA. MakcMManbHUin 6an 3a 4YoTupu Bignosiai cknagae - 200
6anis.

I[HhopMmaLis nNpo pesynbratu cniB6ez‘,i,qv| Oro/IOWYETLCA BCTYMHUKOBI B fi€Hb
i1 NpoBeAeHHS.

Cnisbeciga € OAHMM i3 crnoco6iB MepeBipkM 3HaHb, YMiHb | HaBWYOK
BCTYMHUKIB 3 MaTemaTtuku. [pun ouiHoBaHHI BignoBiAi BCTyNMHMKa MOTPIOGHO
KepyBaTtuca TakuMu Kputepiamu:

~ MOBHOTA | NPaBWU/IbHICTb BiANOBIA].

Y CTyniHb YCBIJOMNEHOCTI, TeOpeTUYHUX 3HaHb, WO CTOCYKTbCA
MareMaTMyHUX MOHATb, TBEPAXKEHb, TeOpeM, BaCTUBOCTEN, MeTOAiB
MaTeMaTuKu,;

A 3paTHICTb 6e3nocepefHbO 3AiACHIOBATU YXXe BiAOMi crnocobu AisnbHOCTI
BiANOBIAHO [0 3aCBOEHMX NpPasBw/, airopuUTMIiB (Hanpuknag, BUKOHyBaTn
neBHe TOTOXHEe MepeTBOPEHHA BMpasy, po3B’sA3yBaTtl PIiBHAHHA MEBHOro
BUAY, BWKOHYBATW TreoOMeTpU4Hi nobyaoBu, poO3B’A3yBaTtM TEKCTOBI

3aga4i po3rnAgHyTUX TUMIB TOLLO);



>] 3acTOCOBYBaTW HabyTi 3HAHHA | BMIHHA 415 PO3B’Si3aHHSA HaBYa/IbHUX i

NPaKTUUHUX 3ajad, KOMW LWNAX, CNoci6 Takoro PO3B’si3aHHA MOTPIGHO

nonepeAHbO BM3HAYUTU (3HANTU) camMOMy.

BignoBigb abiTypieHTa Mae 6yTn 3B’SI3HOID, TEOPETUYHO OOI'PYHTOBAHOM 3

NeBHOro po34iny matemMaTuku, sika BusiBNsna 6 1Oro BMIiHHS 3acTOCOBYBaTU

HaByTi 3HaHHS, NPV PO3B’A3yBaHHI MPAKTUUYHUX 3aB/aHb.

3HAYEHHA PEMTUHTOBUX OLIIHOK B BAJTAX 3A BUKOHAHHS

SABAAHb CMIBBECIAWN TA IX KPUTEPII

OuiHka B 6anax 3a
Bi4NOBIAb Ha OaHe
3annTaHHA

45-50

35-44

KpuTtepil ouiHKK
1 !

BianoBigb BCTYMHWKa Ha 3anmMTaHHS MOBHAa, PO3ropHYyTa,
BilobpaXkae  CYKYMHIiCTb  YCBIiAOM/JIEHUX  3HaHb i3
AVICUNNIHN, aprymMmeHTOBaHO poO3KpuBae OCHOBHI
NOJIOXKEHHSA, AEMOHCTPYN 3HaHHSA Ta PO3YMIHHA BCbOrO
mMartepiany B MNOBHOMY 06cCf3i, Mae 4iTKy MOCNiAOBHY,
NOTiYyHY, O6GIpPYHTOBaHYy CTPYKTYpYy, BKa3ye Ha 3HaHHA 3
AUCUMNAIHU B CUCTEMI MDKAUCUMNNIHAPHUX 3B’'A3KIB Ta
3[aTHICTb BCTYMHWKa CaMOCTINHO, YNEBHEHO i NpaBU/bHO
3aCTOCOBYBAaTU 3HaHHA, BUPIWYKYM NPaKTUYHI 3aBAaHHSA,
BifOOpaXkae BMine i TOYHe (hopMy/itoBaHHA BUCHOBKIB Ta
y3arajlbHeHb, Bi/IbHO i MpaBWNbHO BWC/IOBMKOE BIAMNOBIAHI
MareMatnuyHi MipKyBaHHSA, MEPEeKOH/IMBO aprymeHTye ix;
BUKOPUCTOBYE HabyTi 3HAHHA i BMiIHHA B He3HaloMuX O/
HbOrO CUTyaLlisax; 3Hae, nepegbayvyeHi NporpamMoro, OCHOBHI
MeToAM pPO3B'A3aHHS 3aBAaHHA | BMie iX 3acTocoByBatu 3
HEeOOXiAHMM OOIPYHTYBaHHSIM; BUSABASE BapiaTUBHICTb
MWC/IEHHA | paLlioOHaNbHICTb Y BUOOPI CNOCOBY pPO3B'A3aHHSA
MarematuyHoi  npobnemu; BMie  y3arasbHOBatM 1"
cucrtematmsyBaTu HabyTI 3HaHHA,; 34aTHUN Jilo)
pO3B'A3yBaHHA HecTaHAapTHUX 3ajad i Bnpas.

BignoBigb BCTYyMHMKa Ha 3anuTaHHA MOBHA, PO3rOpHYTa,
BifOOGpa)kae 3HaHHSA Ta pPO3YMIHHA BCbOro Matepiany 3

AVCUUNAIHN 3arasiom, YiTKO CTPYKTypOBaHa,
XapaKTepun3yeTbCs NOCNiAOBHUM, NOTIYHNM,
06r'pyHTOBaHUM BUKNaLEHHAM marepiany 3

(hOpPMY/IFOBaHHAM BMWCHOBKIB Ta Yy3ara/JibHeHb, BKa3ye Ha
34aTHICTb  BCTYMHWKA MpaBuIbHO | 6e3 0co6AMBUX



25-34

MeHwe 25

TPYLAHOLLIB 3aCTOCOBYBATU 3HAHHSA, BUPIWYOYM NPaAKTUYHI
3aBflaHHA, NpoTe MICTUTb [AeKiflbKa MNeBHUX HEeCYTTEBUX
HeTOYHOCTEM abo  He3HayHUX MNOMWUNOK. BCTyMHUK
3aCTOCOBYE O3Ha4YeHHA MateMaTUyHUX TMOHATb Ta IX
BNacTMBOCTe [N pPO3B'A3aHHA 3aBAaHb Yy 3HaANOMUX
cutyauyisx; 3Hae 3a/1eXKHOCTI Mi>K efleMeHTaMu
MareMaTMyHUX O6'eKTIB, CaMOCTIMHO BUNPAaB/AE BKa3aHi
MOMy MOMWUNKKW, pPO3B'A3ye 3aBAaHHA, nepepbadeHi
nporpamord, 3 4acTKOBMM abo [OCTaTHIM MOACHEHHAM;
BOJIOAIE BU3HAYEHUM nporpamoro HaBYa/IbHUM
mMarepianom; YaCcTKOBO apryMeHTye MaremaTuyHi
MipKyBaHHS1 1 pO3B'si3yBaHHSA 3aBfaHb.

BianoBigb BCTyNMHMKa Ha 3annTaHHS HefoOCTaTHbLO MOBHA W
HefOCTaTHbO  PO3rOpHYyTa,  BigobpaXkae  3HaHHA  Ta
PO3YyMIHHA TiibKM OCHOBHOrO MPOrpamoBOro marepiany 3
ancynnniHyn B 06c¢A3i, KM pgae 3Mory 3actocyBatu Len
Marepiasn, XxapakTepusyetbCA CNPOLLEHUM BUKNALEHHAM !
mMarepiany, MICTUTb MNOMW/IKM B PO3KPUTTI MNOHATbL Ta
BMKOPUCTaHHI TepMiHiB, BKa3ye Ha MeBHI MNOPYyLeHHS
NIOTIKWN Ta NOCNIgOBHOCTI B 3aCTOCYBaHHI MeBHUX 3HaHb Nig
yac BUpIWeEHHA 3aBAaHb, pPO3Mi3Hae OAWH i3  KiIbKOX
3arMpornoHOBaHMX MaTeMaTUyHUX O0O6'ekTiB  (CMMBONIB,
BUpasiB, reoMeTpuyHuUX iryp TOLWO0), BUAINUBLLIN 1Oro
cepeg iHWMWX; 4YuTae i 3anncye 4ucna, nepenucye AaHui
MaTteMaTUyHUA BUpas, popmysy; 306paxye HaMnpocCTiwi
reoMeTpuYHi irypn (Mantoe eckis3); BUKOHYE OAHOKPOKOBI

Ail 3 4ucnamu,  HaWnpocCTiWMMKU  MaTeMaTU4YHUMMU
BMpasamMu; Bri3Hae OKpeMi MaTteMaTuyHi 06'EKTU i MOSACHIOE
CBill BMOIp;

NOpiBHIOE pAaHi abo CNOBECHO onucaHi MaTeMaTUyHI
00'eKTM 3@ 1iX CYTTEBMMU BaCTUBOCTAMMU, 4aCTKOBO
BUKOHYE efleMeHTapHi 3aBAaHHA.

BMKOHaAHHA He 3a40BOJIbHAE MIHIMaNbHUM KPUTEPIAM,
BCTYMHUK (parMeHTapHO BIATBOPIOE HE3HauyHy 4YacTUHY
HaBYa/bHOro Matepiany, BUAB/MAE 3[aTHICTb e€fleMeHTapHO
BUKNACTM [AYMKY; He MOXe YCHO BIATBOPUTU KifbKa
TEepPMIiHIB, Hemae JOri4YHOi nNOCniAOBHOCTI Yy Bignosigi,
YaCTKOBO pO3Mi3Hae OAWH i3 Ki/IbKOX 3amnponoHOBaHUX
MaTeMaTUYHUX 00'eKTIB (cumBonis, BUpasi.,
reoMmeTpuyHMX iryp TOWO), BUAINUBLIN Oro cepeq
IHWWNX;, 4YuTae | 3annCcye u4mucna, 306paxxye HamnpocTiwi
reoMeTpuYHi pirypu (mMantoe ecki3); BUKOHYE OQHOKPOKOBI
Ai 3 yncnamu,  HaWNpoCTiWMMKM  MaTeMaTUYHUMM
BMpaszamMu; BMisHae OKPeMi MaTeMaTUUHI O6'EKTU i MOSACHIOE
CBill BMOIP; 4aCTKOBO BUKOHYE efleMeHTapHi 3aBAaHHs.



Pesynbtar cnisbecign «He 3apaxoBaHO» BignoBigae Takiii KiNbKOCTI
HabpaHUx BCTYNHUKOM 6anie - 99 Ta MeHule.
Pe3ynbTat cniBbecign «3apaxoBaHO» BigNoOBifae Takil KinbKOCTi HabpaHuX

BCTYNHMKOM 6anis - 100 Ta GinbLue.

[onoBa npegmMeTHOI
eK3ameHauiiHOT KOoMicii BikTop BPYBJIEBCbKW I



