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NMOACHKOBAJIbHA 3ATMMNCKA

3a pesynbTatamu iHAMBIAYanbHOI  YCHOI cnisb6ecian Jifo) BCTIl
«JTIOXBULbKNIAMEXAHIKO-TEXHONOTIYHNIA (haxoBuiA KonedXX MONTaBCbKOro fepXXaBHOro
arpapHoOro yHiBepCUTeTY» 3apax0oBYHTbCA KaTeropii oci6 (abiTypieHTIB), BU3HAYeHI y
MpaBunax npuinomy Ha HaB4yaHHA 10 BCI «/IMTOK MAAY» y 2022 pou,i.

MeTa BCTYNHOro BUNpo6yBaHHS 3 npeameTy «MaTtemaTuka» Ansa abiTypieHTiB Ha
OCHOBI 6a30B0T 3aranbHOT cepefHbol ocBiTM (B3CO) y opmi IHAMBIAYaNbHOT YCHOT
cnis6ecian - OUIHUTK piBeHb 3HaHb abITYPIEHTIB 3 MaTemMaTUKU AN KOHKYPCHOro
Bif6bopy Ha HaByaHHA A0 BCIl «J1OXBULUbKNIA MeXaHiKO-TEXHOMOTIYHNIA (haXoBUiA
KoneaX MonTaBCbKOro Aep>XXaBHOro arpapHoOro yHiBepCuTeTy».

Mporpama cnis6ecign 3  npeamety  «MaremaTuka»  CKNagaeTbcsd 3
MOACHIOBaNbHOT 3anMuWCKM Ta TpbOX po3ginie: «lMutaHHA gna  cnisbecign 3
MaTeMaTUKn», «Kputepil ouiHOBaHHSA 3HaHb abiTypieHTiB», «HaB4YanbHO- MeTOANYHA
nitepartypa».

Cnisbeciga 3 mateMaTUKWN CKIafaeTbCA 3 TEOPETUYHOT YAaCTUHWU Ta MPaKTUYHOI
4yacTUHM (3a NoTpebn) i nepesbavyae BUKOHAHHSA TaKMUX 3aBAaHb:

- BWU3HAYMTM 6a30BUIA  TEOPETUYHWI PpiBEHb MNiAFOTOBKM BCTYNMHWKa 3
maTeMatukM  (piBeHb  3HaHb  O3HayeHb, MaTEMaTUYHUX  MOHATb, TEPMIHIB,
(hopmyntoBaHb NpaBua, O3HAaK, TeopeMm, MepefbadyeHMX MPOrpamor; PiBeHb BMiHb
AO0BOAUTH 1X);

- BMW3HAYMTM piBEHb 3aCTOCYBaHHA MPAKTUYHUX BMiHb Ta HaBUYOK nMpu
PO3B'A3aHHI MaTeMaTUYHUX 3ajad i Brpas.

Mporpama iHAMBIAYaNnbHOI YCHOT cniBbecign 3 npeameTy «MatemaTuka» [ANs
abiTypieHTIB Ha OCHOBI 6a30BOi 3arasnbHOI cepefgHboi ocBiTM (B3CO) oxonntoe BCi
PO34INM YMHHOT y 2021-2022 H.p. WKIJILHOT HaBYafbHOT NporpamMmm 3 mMaTtemMaTuku A4ns
YUHIB 5-9 KnaciB 3araibHOOCBITHIX HaBYa/ibHMUX 3aKnagis.



.PO34L/ TN AncumnniH, wo BUHOCATbCA HA BCTYTHE BUTNMPOBYBAHHA
3 aucumnnninm «Anrebpa»

HATYPAJIbHI UACA.

HatypanbHi uucna. Yucno Hynb. Bigpisok. BumiptoBaHHs 1 nobypgosa Bigpiska.
MpoMiHb, npsma. KoopAnHATHUIA NPOMiHb. TTOPIBHAHHA HaTypasbHUX yucen. [JofaBaHHs i
BIAHIMaHHA HaTypasbHUX yYncen. BnactmBOCTI 4OfaBaHHS.

MHOXeHHS HaTypasbHUX u4ucen. BnactmuBocTi MHOXeHHSA. KBagpat i Ky6 uucna.
[ineHHa HaTypanbHUX yumncen. [ineHHsa 3 ocTtadero. Uucnosi Bupasn. bykBeHi Bupasmn Ta ix
3HayeHHA. ®opmynn. PiBHAHHA. P03B’A3yBaHHSA PIBHAHb.

AOPOBOBI YMCNA

[po6oBi umcna. 3BmyaitHi gpobu. MNMpaBunbHI Ta HenpaBubHI Apo6u. MilwaHi ynucna.
[MOpiBHAHHA 3BUYaHUX AP06IB 3 O4HAKOBMMW 3HaMeHHMKamu. [ofaBaHHA i BigHIMaHHS
3BMYaHUX Apob6iB 3 OAHAKOBUMU 3HaMeHHWKamu. [LecATKOBWI Api6. 3anuc i YMTaHHS
AeCATKOBUX Apo6iB. TTOpPIBHAHHA | OKpYrfeHHA [ecATKOBUX [Apo6iB. JloJaBaHHS,
BifIHIMAHHA, MHOXEHHSA | [AifleHHs [OecATKOBUX [Apo6iB. OCHOBHA BNACTUBICTb ApPOOY.
CKopouyeHHA fpoby. HalMeHWWin cninbHWUIA 3HaMeHHUK. 3BefeHHsA Apob6iB A0 CNiNbHOro
3HameHHUKa. TlopiBHAHHA Apo6iB. [lojaBaHHA, BiAHIMAHHA, MHOXEHHA | [Ji/IeHHS
3BMYaHMX Apob6iB. 3HaXOoMKeHHSA Apo6y BiA yMcna i umcna 3a horo Apo6om. MepeTBOPEHHS
3BMYaiHUX ApobiB y fAecATKOBi. HecKiHYeHHi nepiognyHi fecAaTKoBi Apobu. [ecaTkoBe
Hab/MKEHHS 3BMYaMHOro Apoby. CepegHe apuMeTMyHe, WOro BUKOPWUCTAHHA [ANS
pO3B’A3yBaHHA 3a4a4 NPakTUYHOro 3micTy. CepefHe 3HAUYEHHS Be/IMUNHMN.

MNOA4INbHICTb YNCE

LinbHUKN HaTypanbHOro ymcna. O3Haku noginbHocTi Ha 2, 3, 9, 51 10. lMpocTi Ta
cknafeHi yucna. PosknafaHHA 4yucen Ha MpocTi MHOXHMKKW. CrifibHUIA [INbHUK KiNlbKOX
yucen. Hanbinbwnin cninbHNn AinbHUK. B3aeMHO npocTi uncna. CninbHe KpaTHe KiflbKOX
yncen. HallMeHLwwe cninbHe KpaTHe.

BIAHOLUEHHSA | IPOMNOPLIT
BigHoweHHA. OCHOBHAa  BNacTMBICTb BiAHOLIEHHS. Mponopuisa. OCHOBHa
BNacTMBICTb nponopuii. Po3B’A3yBaHHA PIBHAHb Ha  OCHOBI
BNacTMBOCTI nponopuii. MNMpama nponopuifHa 3anexHicTb. 3agadi Ha nponopuinHuni
nogin.

PALIIOHABbHI YUACNAA TA AlT HAL HAMW
JopatHi Ta Big'emHi umcna. Yucno 0. KoopawuHaTtHa npama. [poTUnexHi uyucna.
Mogaynb umucna. Lini uymcna. PauioHanbHi 4ucna. [MOPIBHAHHA pauiOHaNbHUX YuKCer.
[lofaBaHHA, BigHIMaHHA, MHOXEHHSA 1 AifleHHA pauioHanbHUX 4yucen. BnacTtmBocTi

4



[04aBaHHA | MHOXeHHS pauioHanbHUX ymcen. Po3kpuTTa AyXOK. MogibHi gojaHky Ta ix
3BefeHHA. PiBHAHHA. OCHOBHI B/1IaCTUBOCTI PIBHAHHSA.

NIHINHI PIBHAHHSA 3 OAHIEO 3MIHHOKO
NiHIAHI  PIBHAHHA 3  OAHIED  3MIHHOKW. Po03B’A3yBaHHA  NIHINHUX  PIBHSHb.
P03B’A3yBaHHA 3a4a4 3a 4ONOMOIoK NiHINHMX PiBHAHL. PIBHAHHA AK MaTeMaTu4yHa Mofesb
3a4aui.

L1 BUPA3N

Bupasn 3i sMiHHMMK. Llini pauioHanbHi Bupasn. Ymcnose 3HauyeHHA BMpasy. TOTOXKHI
BMpa3n. TOTOXHICTb. TOTOXHI NepeTBOPeHHs Bupasy. [oBefeHHA TOTOXHOCTen. CTeniHb 3
HaTypasibHUM MOKa3sHWKOM. BnacTMBOCTI CTeneHsA 3 HaTypaibHUM NOKasHUKOM. OfHOYSIEH.
CraHfapTHU BUrNag ofHouneHa. [ligHecCeHHA OAHO4YMEHIB [0 CcTerneHda. MHOXEHHS
OfiHOousieHiB. MHorouneH. [1ogibHI 4fieHW MHOrouysieHa Ta iX 3BeAeHHA. JofaBaHHA |
BifHIMaHHA MHOro4yneHiB. MHOXEHHS OfHOYMeHa | MHOroY/IeHa; MHOXEHHS [BOX
MHOrou/ieHiB. Po3kiafaHHA MHOTOY/IEHIB HAa MHOXHWKM CNOCOOG0OM BWHECEHHA CMifIbHOro
MHOXHWKA 3a AYXKW Ta Cnocobom rpynyBaHHA. DOPMY/N CKOPOYEHOTO0 MHOXKEHHS:
KBagpaT [BOY/eHa, pi3HWUA KBagpaTiB, cymMa i pi3HMUA Ky6iB. BUKOpUCTaHHSA Gopmyn
CKOPOYEHOro MHOXXEHHA AN PO3KMagaHHA MHOTOUEHIB HA MHOXHUKN,

OYHKLIT
®PyHKuis. O6nacTb BM3HAYeHHA | 06nacTb 3HayeHb (YHKUiT. Cnocobwn 3afaHHS
GyHKUiT.  [padik QyHKUii. JliHiKHA  QYyHKUi9, nOpsaMma  nNponopuiniHIicTb, 06epHeHa
NPONOpPUiHICTL ii rpadik Ta BMacTUBOCTI.
HannpocTiwi nepeTBOpPeHHA rpadikiB (yHKUiA. PYHKUIA Y — ax2 + bXx + ¢,
a 0, ii rpagik i BnacTuBoCTi.

CUCTEMW NIHINHWX PIBHAHb 3 IBOMA 3MIHHUMMW
PiBHAHHSA 3 ABOMa 3MiHHMMW. PO3B’A30K PIBHSAHHA 3 ABOMa 3MIHHUMWU JliHilHe
PIBHAHHA 3 ABOMa 3MiHHUMMK Ta Woro rpadik. Cucrtema ABOX NiHINHWUX PIBHAHb 3 ABOMA
3MIHHMMKM Ta ii po3B'A30K. PO03B'A3yBaHHA CUCTEM [BOX JHIAHMX PiBHAHL 3 [ABOMa
3MiHHMMW:  TpagiyHUM  cnocobom; cnocobom NigCTaHOBKM; CNOCOGOM  A0faBaHHS.
P03B'A3yBaHHA 3a4ay 3a J0NOMOIroK CUCTEM JiHIMHUX PIBHAHb

PALIOHAIBbHI BUPA3N
PauioHanbHi  Bupasn. JonycTumi 3Ha4YeHHA 3MIHHUX. TOTOXHI MepeTBOPEHHS
payioHanbHUX BMpasiB. PauioHanbHi PIiBHAHHA. PIBHOCW/bHI PIBHAHHA. PO03B’A3yBaHHA
pauioHanbHMX PiBHAHb. CTeMiHb 3 LiMM MOKa3HWMKOM i Moro BnactmeocTi. CTaHAapTHUNIA
BUINAL Ymncna.



KBAOPATHI KOPEHI. AINCHI YACNA
KBagpaTHUA KOpiHb. ApPUMOMETUYHUIA KBaApPaTHUA KOPiHb. PIBHAHHS X2 = a
PaulioHanbHi umucna. lppauioHanbHi uucna. [iWcHi uymucna. Yucnosi MHOXUHW. ETanu
PO3BUTKY umcna. ApuUpMeTUUYHUIA KBagpaTHUWA KOpiHb 3 [00YyTKY, Apoby i cTeneHs.
[o6YTOK i yacTKa KBafpaTHUX KOpeHiB. TOTOXHICTb. TOTOXHi MepeTBOPeHHSA BMpasis, L0
MICTATb KBafpaTHi KOpeHi.

KBALAPATHI PIBHAHHA
KBagpatHi piBHAHHA. HenoBHI KBagpaTHI pPIBHAHHA, iX pPO3B'A3yBaHHA. dopmyna
KOpPeHIiB KBafpaTHOro piBHAHHA. Teopema Bieta. KBagpaTHWn TpuuneH, MOro KOpeHi.
Po3knafaHHsA KBafpaTHOro TpU4sieHa Ha NiHiIAHI MHOXHWKWA. P03B’A3yBaHHS PiBHAHbL, AKI
3BOAATHCA A0 KBagpaTHMX. P03B’A3yBaHHA 3afjay 3a LOMOMOrOH KBafpaTHMX PIBHAHb Ta
PIBHAHb, AKI 3BOAATLCA 40 KBaApPaTHUX.

HEPIBHOCTI

Uucnosi HepiBHOCTI. OCHOBHI BacTMBOCTI UYMCNOBMX HepiBHOCTEW. [loyneHHe
[0[aBaHHA | MHOXEHHA HepiBHOCTel. 3acToCyBaHHA BNAaCTMBOCTEN YMC/IOBUX HEPIBHOCTEN
ANA OUiHIOBAHHS 3HaYyeHHA BuMpasy. HepiBHOCTI 3i 3MiIHHUMW. J1iHiiAHI HEPIBHOCTI 3 OAHI€El0
3MiHHOW. P03B'I30K HepiBHOCTI. YucnoBi npomikku. O6’efAHaHHS Ta Nepepi3 YMCNOBUX
NMPOMIXKIB. P03B’A3yBaHHS JiHINHUX HEPIBHOCTENW 3 OAHIEW 3MiHHOW. PiBHOCWU/IbHI
HepiBHOCTI. CuCTeMM NiHIMHUX HepiBHOCTEW 3 OfHIEHD 3MIHHOK, TX PO3B'A3yBaHHS.
KBagpaTHa HepiBHICTb. P0O3B'A3yBaHHA KBagpaTHUX HepiBHOCTENA.

ENEMEHTW NPUKNALHOT MATEMATUKN

MaTemaTnyHe MoAentoBaHHA. BifACOTKOBI po3paxyHKu. dopmyna cKnagHux
Bi4COTKIB.

yncnosl NOCNI4OBHOCTI
Yuncnosi nocnifoBHOCTI. ApumeTnyHa nporpecis, ii Bnactnsocti. dopmyna
M-ro u4seHa apugmeTuyHoi nporpecii. Cyma nepwnx n YfeHiB apuPMeTUYHOI
nporpecii. [eomeTpuyHa nporpeciqa, ii BNacTUBOCTI. dopmyna n—ro
yfieHareoMeTpuyHOI nporpecii. Cyma nepwnx M 4YneHiB reoMeTpuyHOI MpOrpecii.
HeckiH4YeHHa reomeTpuyHa nporpecia Ta ii cyma. Po3B’A3yBaHHA BMnpaB 1 3ajay Ha
nporpecii, B TOMY 4nC/i NPUKNAAHOI0 3MICTY.



3 ancumnnninm «lFeometpia»

HAMMPOCTIWI FTEOMETPUYHI ®IFTYPU TA TX BJIACTUBOCTI
feomeTpuyHi ¢irypu. Touka, npama, BIAPI30K, MPOMIHb, KYT Ta iX BNacTUBOCTI.
BumiptoBaHHA BIApi3KiB 1 KyTiB. bicekTpuca Kyta. BiactaHb MDK [ABOMa TOYKaMu.
BumiptoBanbHi, Kpecnapcbki Ta [AOMOMDKHI IHCTPYMEHTU, WO BUKOPUCTOBYHOTLCA B
reometpii.

B3SACMHE PO3TAWYBAHHA NMPAMMNX HA MNOLNHI
CyMiXHI Ta BepTUKanbHI KyTW, TX BNacTMBOCTI. [lapanefibHi Ta nepneHAUKYNApHI
npsami, X snactmsocTi. NMepneHankynsap. BigctaHb Bifg TOYKM A0 npamoi. KyT MiX gsoma
npAMUMMK, WO nepeTUHaoTbeA. KyTu, yTBOpeHi Npu nepeTUHi ABOX MNPAMUX CiYHOH.
O3Haku napanenbHOCTi NpsAMUX. BnacTMBOCTI KYTIiB, YTBOPEHUX NPY MEPETUHI NapasnenbHnx
MPAMUX CIYHOIO.

TPUKYTHUNKW

TPUKYTHUK | 1AOro enemMeHTU. PIBHICTb reoMeTpuyHmx iryp. O3HaKu

PIBHOCTI TPUKYTHUKIB. Buanm TpuKyTHUKIB. PiBHOGEAPEHUA TPUKYTHUK, 1Oro
BNaCTMBOCTI Ta O3Haku. BucoTa, OicekTpuca i MefiaHa TPUKYTHUKA. O3HaKM PIBHOCTI
MPAMOKYTHUX TPUKYTHUKIB. BnacTMBOCTI NPAMOKYTHUX TPUKYTHUKIB. CyMa KyTiB
TPUKYTHUKA. 30BHILIHIA KyT TPUKYTHMKA Ta MOro BAacTMBOCTI. HepiBHICTb TPUKYTHUKA.
Kono, onncaHe HaBKOMO TpUKYTHUKA. Koo, BnncaHe B TPUKYTHUK. TMOJIOHI TPUKYTHUKMN.
O3Haknm nofibHOCTI TPUKYTHMKIB. 3acTOCyBaHHSA MOAIGHOCTI TPUKYTHUKIB: cepefHi
MPONOPLIHI Bigpi3KN B NPSAMOKYTHOMY TPUKYTHUKY; BNacTUBICTb OICEKTPUCU TPUKYTHUKA.

UOTUPNKYTHUKN
YOTUPUKYTHUK, ©Oro enemeHTW. [lapanenorpam Ta MWOro BnactuBoCTi. O3HaKu
napanenorpama. NMpaAmMokKyTHUK, poM6, KBagpar Ta X BMacTMBOCTI. Tpaneuida. BnucaHi Ta
onucaHi YOTUPUKYTHUKW. BrnincaHi Ta LeHTpanbHi KyTWU. Teopema daneca. CepefHs NiHis
TPUKYTHUKKA, ii BnactnsocTi. CepeHs NiHiA Tpanewii, ii BNaCTUBOCTI.

MHOIOKYTHUKW. MJIOWI MHOITOKYTHKKIB

MHOrOKYyTHUK Ta Moro enemeHTU. ONykni W HeONykai MHOrOKYTHUKWA. Cyma KyTiB
OMYKNOro MHOTOKYTHUKa. BnuncaHi i onucaHi MHOTOKYTHUKW. TTOHATTS

MIOWi MHOTrOKyTHMKa.  OCHOBHI BNACTMBOCTI MNJIOLL. Mnowa

NPAMOKYTHMKa, napanenorpama, TpUKyTHUKA. laowa Tpanewii.

MpaBuiibHI MHOTOKYTHUKK. ®opmynun pagiycis BNMCAHUX | ONMUCAHUX Kin NpaBUNbHUX
MHOTOKYTHUKIB. M0o6yaoBa npaBuibHUX MHOTOKYTHUKIB.

[oBXWHa Kona. JoBxuHa gyru Kona. rnowia Kkpyra ta Moro 4actuH



Teopema [Micharopa. lMepneHAMKynap 1 noxuna, iX BnactueocTi. CUHYC, KOCUHYC |
TAHFeHC roCcTporo Kyrta MPAMOKYTHOrO TPUKYTHMKA. CniBBIAHOLWEHHA MDX CTOPOHaMu i
KyTamMn MPSAMOKYTHOIO TPUKYTHUKA. 3HAYEHHS CUHYCA, KOCMHYCA | TaHrFeHca LeaKnX KyTiB.
P03B’A3yBaHHA NPAMOKYTHUX TPUKYTHUKIB. CUHYC, KOCUHYC, TaHreHC KyTiB Bif 0° fo 180°.
TOTOXHOCTI: 3iN2 a + co32 a = 1; 3in (180° - a ) = 3ina ; co3 (180°-a ) =- co3a ; 3in (90°
- a ) =co3a ;co3 (90° - a ) = 3sina . TeopeMn KOCUHYCIB i CMHYCIB. P03B’A3yBaHHS
TPUKYTHUKIB. POPMYIN A8 3HAXOLXKEHHA MO TPUKYTHUKA

OEKAPTOBI KOOPANHATW HA NMAOWNHI
MpAMOKYTHa cucTeMa KOOPAWHAT Ha nnowwuHi. KoopauHaTn cepefuHU Bigpi3ka.
BigctaHb MiX fBOMa TOUKaMU i3 3a4aHUMW KOOpAMHATaMWU. PiBHAHHS Koa i npaMorl.

FTEOMETPUYHI MEPETBOPEHHA

MepemilleHHs Ta Woro' BnacTmBocTi. CuMeTpis BIAHOCHO TOYKW i NpsiMOI, NMOBOPOT,
napanenbHe NepeHeceHHs. PiBHICTb (iryp. MepeTBOpeHHs NOAIGHOCTI Ta MOro BNacTUBOCTI.
FomoTeTis. MoaibHicTh Giryp. Mnaowi nogi6HUX qiryp.

BEKTOPW HA MNOLWWNHI
Bektop. Mogynb i Hanpsim BekTopa. PiBHiCTb BeKTOpiB. KoopauHaTu BeKTopa.

[opaBaHHS | BigHIMaHHA BeKTOpiB. MHOXeHHS BekTopa Ha 4ucno. KosniHeapHi BekKTopwu.
CkansipHuii LOBYTOK BEKTOPIB.
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