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MOACHKOBAJIbHA 3AINMNCKA

3a pesynbTataMy iHAMBIAYyanbHOT YCcHOT cniBbecign ao BCI  «JIOXBULIbKWUIA
MeXaHiKO-TeXHOMOMIYHMIA  (haxoBuid Konegk [10NTaBCbKOro [ep>XaBHOro arpapHoro
YHIBEpCUTETY» 3apaxoBYHOTbCA KaTeropil oci6 (abiTypieHTiB), BM3HaueHi y [MpaBunax
NpuiioMy Ha HaByaHHA fo BCM «/IMTO®K MAAY» y 2022 poui.

MeTa BCTYNHOro BUNpobyBaHHA 3 npeameTy «MaTematuka» gnsi abiTypieHTIB Ha
OCHOBI MOBHOT 3arasnbHOi cepegHbOT oceiTh (M3CO) y dopmi IHAMBILYANTbHOT YCHOI
cnisbecign - OUIHUTM piBeHb 3HaHb abITYpPIEHTIB 3 MareMaTuku [N KOHKYPCHOTO
Bif60opy Ha HaBYaHHS 40 BCIT «JIOXBUUbKNIA MeXaHIKO-TEXHOMOTIYHWIA (haXOBUIN KOMemXK
[MoNTaBCLKOro Aep>KaBHOro arpapHoOro yHiBepcuTeTy»

Mporpama cnisbecign 3 npegmety «Martematvka» CKIafaeTbCA 3 MOSCHIOBA/IbHOI
3anncKkM Ta TPbOX po3giniB: «lMuTaHHA Ana cnisbecign 3 matematuku», «Kputepii
OLiHIOBAHHSA 3HaHb abITYpPIEHTIB», «HaBYanbHO - MeTOAMYHA NiTepaTypa».

Cnisbecifa 3 mMaTemMaTMKM CKafa€eTbCA 3 TEOPETUYHOI YaCTUHWU Ta MPaKTUYHOI
4yacTUHU (3a NoTpebun) i nepeabayac BUKOHAHHA TaKNX 3aBAaHb:

- BM3HA4YUTK 6a30BMIA TEOPETUYHWIA pPiBeHb MiArOTOBKM BCTYMHMKA 3 MaTemMaTUKK
(piBeHb 3HaHb O03Ha4yeHb, MaTemMaTUYHWUX MOHATb, TEPMIHIB, (OPMY/OBaHb MpaBu,
03HakK, Teopem, nepegbdadyeHUX NPorpamoro; piBeHb BMiHb AOBOAUTH 1X);

- BW3HA4YMTM pIiBEHb 3aCTOCYBaHHA MPaKTUYHUX BMiHb Ta HaBUYOK Mpu

PO3B'AI3aHHI MaTeMaTUYHMX 3a4ad i BNpas.

Mporpama iHAMBIAYyanbHOT YCHOT cnisbecign 3 npegmeTy «MaTematmka» [Ans
abIiTypieHTIB Ha OCHOBI MOBHOI 3arasbHOI cepegHboi ocsiTn (M3CO) oxonnwe BCi
po34inv YnHHOT y 2021-2022 H.p. WKINbHOT HaBYanbHOI NporpaMmy 3 mMartemaTuKu Ans
Y4HiB 5-11 KnaciB 3arafibHOOCBITHIX HaB4Ya/lbHMX 3aKnajiB Ta Bi4MOBIfAAE YUHHIN
[Mporpami 30BHILLHLOIO HE3aNEXHOI0 OLiHIOBAHHA Pe3y/ibTaTiB HaBYaHHA 3 MaTeMaTuKW,

3406yTMX Ha OCHOBI MOBHOT 3arasibHOI cepefHbOT OCBITW.



I .PO34 1IN ancunmnimniH, w0 BVMHOCATbLCH HA BCTYTIHE
BNTIPOBYBAHHHA

3 ancumnninm «Anrebpa»

HATYPAJIbHI YUACNA.

HatypanbHi uucna. Yucno Hynb. Bigpiok. BumiptoBaHHA i nobygoBa Bigpiska.
MpomiHb, nNpsma. KoopAnHATHUIA NPOMiHb. MOPIBHAHHA HaTypanbHUX yncen. LoaaBaHHA
| BIAHIMaHHA HaTypanbHUX Yyncen. BnactmeoCTi 4oAaBaHHS.

MHOXeHHA HaTypanbHUX 4yucen. BnactmBoCTi MHOXeHHA. KBagpaT i Ky6 uucna.
[ineHHs HaTypanbHUX yucen. [lineHHs 3 ocTtadeto. Yucnosi Bupasn. bykBeHi BMpasn Ta
X 3HaueHHs. Popmynun. PiBHAHHA. P0O3B’A3yBaHHA PIBHSAHD.

APOBOBI YACNA

[po6oBi umcna. 3BuyaitHi Apobu. TlMpaBWbHI Ta HenpaBuAbHI Apo6u. MilaHi
yucna. TMOpiBHAHHA 3BMYaMHWUX Apo6iB 3 OAHAKOBMMW 3HameHHUKamu. [lofaBaHHA i
BifHIMaHHA 3BMYaHUX Ap06iB 3 OAHAKOBUMU 3HAMEHHUKaMK. [ecATKOBUIA Api6. 3anuc i
YUTaHHA JECATKOBUX Ap06iB. MOPIBHAHHSA | OKPYTNEeHHA AeCcATKOBMX Apo6iB. [ofaBaHHS,
BifHIMaHHSA, MHOXEHHS | fiNeHHA [ecATKOBUX [po6iB. OCHOBHa BNacTMBICTb ApoOY.
CKopoYeHHA Apoby. HalMeHLW N1 cninbHWUIA 3HaAMeHHUK. 3BefeHHA Ap06iB A0 CNiNbHOro
3HaMeHHuKa. [lopiBHAHHA Apo6is. JlofaBaHHA, BigHIMAHHA, MHOXEHHSA 1 [ifIeHHA
3BMYalHMX Apo6iB. 3HaxXo[XeHHs Apoby Big 4ucna i uucna 3a noro Apobom.
[MepeTBOPeHHA 3BMYAMHMX AOp06IB Yy AecATKOBI. HeCKiHYeHHi nepioAnYHI AEeCATKOBI
Apobn. [ecaTkoBe HabnMXeHHA 3BuMYaiHOro pgpoby. CepefHe apumeTnyHe, WKOro
BMKOPUCTaHHA A1 PO3B'A3yBaHHA 3afay npakTMYHOro 3micty. CepefHE 3Ha4yeHHA
BE/IMYUHMN.

MNoAINbHICTb YNCEN

[inbHNKN HaTypanbHOro ymucna. O3Haku nofginbHocTi Ha 2, 3, 9, 51 10. MpocTi Ta
cknageHi yncna. Po3knafaHHA yYncen Ha NpocTi MHOXHUKK. CNiNbHUIA [iNbHUK KiflbKOX
ymcen. Hanbinbwmin cninbHMM ginbHUK. B3aemHO npocTi yncna. CninbHe KpaTHe KibKOX
yncen. HailMeHLwe cnifibHe KpaTHe.

BIAHOWEHHSA 1MPONOPLIT

BigHoweHHA. OCHOBHa  B/acTMBICTb BIAHOLUEHHA. Mponopuisa. OcHoBHa
BNacTMBICTb nponopuil. P03B’A3yBaHHA  PIBHAHbL Ha  OCHOBI
BNacTMBOCTI  nponopuii. TpaAma nponopuiinHa 3anexHictb.  3agadi  Ha

NponopuiHnin nogin.

PALLIOHANBbHI YACNA TA AIT HAL HAMW



[opatHi Ta Big'eMHi umcna. Ymcno 0. KoopguHatHa npama. MpoTunexHi yucna.
Mogynb uucna. Uini uyncna. PauioHanbHi umucna. TMOPIBHAHHA palioHanbHUX 4umcen.
[opaBaHHA, BigHIMAHHA, MHOXEHHA |1 fAiNeHHA pauioHanbHUX 4ucen. BnacTnsocTi
[04AaBaHHA | MHOXKEHHS pauioHanbHUX ymcen. Po3kputTa AyXok. MofgibHi gojaHky ta ix
3BefeHHA. PiBHAHHA. OCHOBHI BaCTUBOCTI PIBHAHHA.

NIHINHI PIBHAHHSA 3 OAHIEIO 3MIHHOO
JTiHIRHI  pIBHAHHA 3  OAHIED 3MiHHOKW. Po03B’A3yBaHHA NIHIAHUX PIBHAHb.
P03B’A3yBaHHA 3ajay 3a [AOMOMOroK NiHIMHUX PiBHAHb. PIBHAHHA $SK MaTemaTuyHa
MoZenb 3adaui.

Ll BUPA3N

Bupasn 3i 3mMiHHMMK. Lini payioHanbHi Bupasn. Yucnose 3HavYeHHA Bupasy.
TOTOXHI  BMpasn. TOTOXHICTb. TOTOXHI  MepeTBOpPeHHs  BuMpasy. [oBeAeHHA
TOTOXHOCTel. CTeniHb 3 HaTypaJibHUM MNOKa3HWKOM. BnacTuBoCTi cTeneHa 3
HaTypanbHUM MOKa3HMKOM. OpfHouneH. CTaHAapTHUIA BUINsa4 ofHouyneHa. MMigHeceHHs
OfIHOYNEHIB A0 cTeneHd. MHOXEHHS 0AHouYNeHiB. MHorouneH. T[lofibHI  YneHwn
MHOrouysieHa Ta iX 3BefeHHA. [JopjaBaHHA 1 BigHIMAHHA MHOroYneHiB. MHOXEHHS
OfHOY/MEHA | MHOTOY/IEHA; MHOXEHHS ABOX MHOrouYsneHiB. Po3knafaHHA MHOrMO4Y/ieHiB Ha
MHOXHMWKN CNOCOB0OM BWHECEHHA CMINbHOrO MHOXHMKA 32 [Y)XXKWM Ta Cnocobom
rpynyBaHHsa. ®OpMy/M CKOPOYEHOT0 MHOXEHHA: KBagpaT ABOY/EeHa, PisHUUA KBaaparis,
cyma i pisHMUA Ky6iB. BMKopucTaHHA POPMY/N CKOPOUYEHOr0 MHOXEHHSA A/ PO3KNafaHHS
MHOTQY/IeHIB HA MHOXXHUNKN.

OYHKLIT
®yHKuUis. Ob6nacTb BM3HAYeHHA | 06nacTb 3HaveHb (QyHKUii. Crnocobu 3agaHHA
GyHKUii. [padik QyHKyii. JliHinHA QyHKLiS, npama nponopuinHictb, o6epHeHa
MPONOpLUInNHICTb ii rpadik Ta BNacTUBOCTI.
HainpocTiwi nepeTBopeHHs rpadikiB QPyHKLUin. PyHKUiA Yy — ax2 + bX + c,
a 0, ii rpahik i BMacTMBOCTI.

CUCTEMW NMIHINHNX PIBHAHb 3 ABOMA 3MIHHUMMW
PiBHAHHSA 3 ABOMa 3MiHHMMW. PO3B’A30K PIBHAHHA 3 ABOMAa 3MiHHUMMW JliHilHe
PIBHAHHA 3 ABOMa 3MiHHMMK Ta Moro rpadik. Cucrtema ABOX NiHIMHUX PIBHAHbL 3 ABOMA
3MIHHMMKM Ta ii po3B'A30K. P03B'A3yBaHHA CUCTEM [BOX /NiHINHWX PIBHAHb 3 [ABOMa
3MIHHMMK: TpagiyHuM cnocobom; cnocobomM NiLCTaHOBKKW; CMNOCOG0OM  [ofAaBaHHA.
Po3B'A3yBaHHA 3aay 3a LOMOMOroK CUCTEM JIIHINHUX PIBHAHb

PALIIOHANIBHI BUPA3N



PauioHanbHi Bupasn. JonycTumi 3HAYeHHS 3MIHHUX. TOTOXHI NepeTBOPEHHS
payioHanbHUX BUpasiB. PauioHanbHi pPiBHAHHA. PIBHOCW/bHI PIBHAHHA. P03B’A3yBaHHS
pauioHanbHNX PiBHAHb. CTeniHb 3 LiNMM NOKAa3HWKOM i A0ro BnacTmBocTi. CTaHAapTHUN
BUTIAL Ymncna.

KBAOPATHI KOPEHI. AINCHI YNCNA
KBagpatHuin KopiHb. ApPUHMeTUYHUIA KBafpPaTHUA KOpiHb. PIBHAHHA X2 = a
PauioHanbHi uyucna. lppayioHanbHi yuicna. [icHi ynucna. YucnoBi MHOXUHW. ETanu
PO3BUTKY uncna. ApUPMETUYHUIA KBaApaTHUMA KOpPiHb 3 A06YTKY, ApPoOYy i CTeneHs.
[J06YTOK i yacTKa KBaApaTHMX KOPeHIiB. TOTOXHiCTb. TOTOXHi MepeTBOPEHHS BUPa3iB,
LLLO MICTATb KBaApaTHI KOPEHI.

KBAAPATHI PIBHAHHA
KBagpaTHi piBHAHHA. HenoBHI KBagpaTHI PIBHAHHSA, 1X pO3B'A3yBaHHA. dopmyna
KOpEeHiB KBafpaTHOro piBHAHHA. Teopema Bieta. KBagpaTHWil TpuuneH, MOro KOpPEH.
Po3knagaHHA KBagpaTHOro TpUYneHa Ha MiHiiAHI MHOXHWUKW. P0O3B’A3yBaHHA PIiBHSHb, SKi
3BOAATLCA 4O KBagpaTHMX. P03B’A3yBaHHA 3afay 3a LOMOMOroH KBafpaTHUX PIBHAHbL Ta
PiBHSAHb, AKi 3BOAATHCA A0 KBagpaTHUX.

HEPIBHOCTI
Uucnosi HepiBHOCTi. OCHOBHiI BNacTUBOCTI 4YMCNOBUX HepiBHOCTEW. [lousieHHe
[AOfaBaHHA | MHOXEHHS HepiBHOCTel. 3acToCyBaHHA BNacTMBOCTEM  YMUCNIOBUX

HepiBHOCTEW [AN1A OLiHIOBAHHA 3HayeHHs Bupasdy. HepiBHOCTI 3i 3MiHHUMW. JliHiHI
HepiBHOCTI 3 OfHi€l0 3MiHHOI. P03B'A30K HepiBHOCTI. Yucnosi npomixkkn. O6’cqHaHHS
Ta nepepi3 4YMCMOBUX MNPOMDKKIB. P03B’A3yBaHHA NiHINHUX HEPIBHOCTEW 3 OAHIED
3MiHHOK. PIiBHOCW/bHI HEPIBHOCTI. CUCTEMM NIHINHUX HEPIBHOCTEN 3 OAHIED 3MIHHOWO,
X po3B'A3yBaHHA. KBaapaTHa HEPIBHICTb. P03B'A3yBaHHA KBaApaTHUX HEPIBHOCTEMN.

ENEMEHTW NPUKNALHOT MATEMATUKN

MaTemaTnyHe MOAentoBaHHA. BigcoTKOBI po3paxyHKu. dopmyna cknagHux
BiCOTKIB.

YNCNOBI MNOCIAOBHOCTI
Uucnosi nocnigoBHOCTI. ApnimeTnyHa nporpecis, ii Bnactnsocti. dopmyna
N-ro 4neHa apumetnyHol nporpecii. Cyma nepwmx N 4fieHiB apuOMeTUyHOoi
nporpecii. [eomeTpuyHa nporpecisa, i BNacTUBOCTI. dopmyna n—ro
4ysieHareoMeTpmyHol nporpecii. Cyma neplinx n 4seHiB reoMeTpuYHOI NpPOrpecii.
HeckiHY4eHHa reomeTpuyHa nporpecia Ta ii cyma. Po3B’A3yBaHHS BMpasB i 3ajay Ha
nporpecii, B TOMY YuCAi NPUKIALAHOTO 3MICTY.



[oBXWnHa Kona. [LoBXuHa fyrun Kona. MNnowia Kpyra ta noro 4acTuH

Teopema Midaropa. MepneHAnKynap i noxuna, ix BnacTuBocTi. CMHYC, KOCUHYC i
TAHTEeHC TOCTPOro KyTa MPAMOKYTHOrO TPUKYTHUKA. CrMiBBIAHOLWEHHA MK CTOpPOHaMU |
KyTaMy MPAMOKYTHOIO TPUKYTHMKA. 3HAYEHHS CUHYCa, KOCMHYCa | TaHreHca [LesaKux
KyTiB. PO3B’A3yBaHHA NPAMOKYTHUX TPUKYTHUKIB. CUHYC, KOCMHYC, TaHTeHC KyTiB Big 0°
Ao 180°. ToToXxHOCTI: 3in2 a + co32 a = 1; 3in (180° - a ) = 3ina ; co3 (180° -a ) = -
cosa ; 3im (90° - a ) = co3a ; co3 (90° - o) = 3ina . TeopeMn KOCUHYCIB i CHHYCIB.
P03B’A3yBaHHA TPUKYTHUKIB. DOPMYNN ANA 3HAXOLXKEHHA MO, TPUKYTHUKA

OEKAPTOBI KOOPANHATW HA MNAOLWWHI

MpsAMOKYTHa cuCTemMa KOOpAWHAT Ha naowuHi. KoopauHaTu cepeguHn Bigpiska.
BigcTaHb MK ABOMA TOYKAMW i3 3aaHUMU KOOpAUHATaMWU. PIBHAHHA Kona i Npamor.

FTEOMETPWNYHI MEPETBOPEHHA

MepeMmilweHHs Ta MOro BNacTMBoCTi. CUMETPIA BIAHOCHO TOYKW i NpAMOT, MOBOPOT,
napanesbHe nepeHeceHHa. PiBHICTb Qiryp. [lepeTBOpeHHA nogi6HoCTi Ta #oro
BnacTuBOCTi. FomoTeTia. MoAibHicTb Qiryp. MNaowi nogibHux giryp.

BEKTOPW HA MAOLWWNHI

BekTtop. Mogynb i Hanpsm Bektopa. PiBHiCTb BekTopiB. KoopguHaTtu BeKTOpa.
[opaBaHHA | BigHIMaHHSA BeKTOpiB. MHOXeEHHSA BeKTOopa Ha 4yncno. KoniHeapHi BEKTOPW.
CKanspHuin o06yTOK BEKTOPIB.



3 aucuymnninm «leomeTtpis»

HAWMPOCTILWI FTEOMETPUYHI ®ITYPU TA X BJIACTUBOCTI
CeoMeTpuYHi irypn. Touka, npama, BiApi30K, NPOMiHb, KyT Ta iX BMacTUBOCTI.
BumiptoBaHHs Bifpi3KkiB 1 KyTiB. bicektpuca kyta. BigctaHb MDK ABOMa TOYKaMW.
BumiptoBanbHi, KpecnapcbKi Ta AOMNOMIXKHI IHCTPYMEHTM, WO BUKOPUCTOBYKOTLCA B
reomMeTpii.

B3ACMHE PO3TAWYBAHHA MPAMMX HA TJTIOWWHI
CYMDKHI Ta BepTMKanbHI KyTW, X BfacTUBOCTI. [lapanenbHi Ta nepneHAnKyIAapHi
npami, X BracTueocTi. MepneHankynap. BigctaHb Big TOUKM A0 npamoi. KyT MK gBoMa
NpAMUMM, WO MepeTUHarTbCAa. KyTu, yTBOpeHi Npu nepeTuHi ABOX MNPAMMX CIYHOHO.
O3Haky napanefbHOCTI  MpsAMUX. BnacTMBOCTI  KyTiB, YTBOPEHMUX MNpW MNepeTUuHi
napanenbHUX NPAMUX CIYHOHO.

TPUKYTHUKN

TPUKYTHUK | AOT0 eNeMeHTU. PIBHICTb reomMeTpuyHux iryp. O3Haku

PIBHOCTI TPUKYTHUKIB. Buanm TpuUKYTHUKIB. PiBHOGeApPEHNA TPUKYTHUK, WOro
BNaCTMBOCTI Ta O3HakuW. Bucota, GicekTpuca i mefiaHa TPUKYTHUKA. O3HaKM PIBHOCTI
MPAMOKYTHUX TPWUKYTHUKIB. BnacTtMBOCTI MPAMOKYTHUX TPUKYTHUKIB. CymMa KyTiB
TPUKYTHUKA. 30BHILWHIA KYT TPUKYTHUKA Ta MOro BacTmBoCTi. HepiBHICTb TPUKYTHMKA.
Kono, onucaHe HaBKONO TPWUKYTHMKA. Kono, BAmMcaHe B TPUKYTHUK. T[1ogi6Hi
TPUKYTHUKKN. O3HaKM NOLIGHOCTI TPUKYTHMKIB. 3aCTOCYBaHHA NOAIOGHOCTI TPUKYTHUKIB:
cepefiHi MpPonNopLiHi BiApPi3KN B MPAMOKYTHOMY TPUKYTHUKY; BMacTUBICTb BiceKTpucu
TPUKYTHUKA.

UOTUPUKYTHUKWN
YoTUPUKYTHUK, KOro enemeHTU. [lapanenorpam Ta MOro BnacTuMBOCTI. O3HaKu
napanenorpama. NMpsaMoKyTHUK, poM6, KBagpaT Ta iX BNacTUBOCTI. Tpaneuis. BnucaHi Ta
onucaHi YOTUPUKYTHUKN. BrincaHi Ta LeHTpanbHI KyTn. Teopema ®aneca. CepefHs NiHiA
TPUKYTHUKKA, ii BnactusocTi. CepefHAa NiHiA Tpanewii, il BNaCTUBOCTI.

MHOIOKYTHUKW. nMaow il MHOIMOKYTHUKIB
MHOFOKYTHUK Ta iioro enemeHTn. OnykKni i Heonykni MHOroKyTHUKKU. CyMa KyTiB
ONYKNOro MHOFOKYTHMKA. BnucaHi i onucaHi MHOTOKYTHUKWU. TTOHATTS

naowi MHOrokyTHuka.  OCHOBHI  BIaCTMBOCTI M/IOLL,. Mnowa
NPAMOKYTHMKA, napanenorpama, TPUKyTHUKaA. oLLa Tpanewii.
MMpaBunbHI  MHOTOKYTHUKW. ®opMynnm pagiyciB BMWCAHUX |1 OMUCAHUX Kifl

MPaBUIbHUX MHOTOKYTHMKIB. M06yA0Ba NPaBUIbHUX MHOTOKYTHUKIB.
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