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BA30BOI 3ATAJIbHOI CEPEJTHHOI OCBITH
(9 KJIACIB)
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IHEPEAMOBA

CmiBbecina 31 BCTYTHUKaMH MPOBOJUTHCS 3 METOIO BUSBIICHHS 3arajibHUX 3HaHb
3 MAaT€MAaTHUKH, EPEBIPKH PIBHI MAaTEMAaTUYHUX YMIHb 1 HABUYOK.

[Iporpamy BcrynHoi choiBOecimm 3 Marematuku 2024 p. po3poOieHo 3
ypaxyBaHHSIM BUMOT Jlep>kaBHOTO cTaHIapTy 0a30BOi 1 MOBHOI 3arajibHO1 CepeaHbOl
ocBiTH (ITocranoBa KabGinety MinictpiB Ykpainu Ne 1392 Bin 23.11.2011p. B penaxuii
Bix 01.09.2020) ta unHHOi HaBuanbHOi mporpamMu 3 mMaTeMaTHUKWA i y4HIB O — 9
KJIaciB 3araJIbHOOCBITHIX HaBYaJbHMX 3akianiB (Hakaz MOH Big 07.06.2017
No804).

[Iporpama ckianaeTscsi 3 MEPeIMOBU Ta TPbOX po3aiiB. [lepmuii 3 HUX MICTUTh
nepesiik OCHOBHMX TE€M Ta IMOHATh 3 MaTEMaTUKA Ta BKAa3aHO BUMOTU O pPIBHS
3arajbHOOCBITHBOI MIATOTOBKM BCTYNHHMKIB 3 MaTeMaTHUKUA. Y JAPYroMy po3auii
HABEJICHO KPUTEPil OL[IHIOBAHHS BIJIMOBIJII Ha CHIBOECIAl 3 MATEMATUKH, Y TPETbOMY —
pEKOMEH/I0BaHa JiiTepaTypa Jisl MiArOTOBKH.

I. HEPEJIK OCHOBHUX TEM TA IOHJTb 3 MATEMATHKH TA
BUMOI' a0 PIBHSA 3AT'AJIBHOOCBITHBOI IHNIAI'OTOBKHA
BCTYIIHUKIB

BuBueHHss MaTeMaTHKU B OCHOBHIM IIKOJI1 Ma€ 3a0e3MmeynuT 6a30By MaTeMaTUIHy
MiITOTOBKY Y4YHIB, [0 CHOpsIMOBaHa Ha IX 3araJibHUM pPO3BUTOK, (opMyBaHHS
MaTeMaTHYHOI TPAaMOTHOCTI Ta € JIOCTaTHROIO JJIsA peaizaiii o0paHOTo IUIAXY
MOTJIBIIOTO 3400YTTSI OCBITH.

3MICT MaTeMaTHuyHOI OCBITM B OCHOBHIN IIKOJI CTPYKTYPYEThCS 3a TaKUMHU
3MICTOBUMM JIHISIMU: YUCIA, SUPA3U, DIBHAHHA | HepiGHOCMI, (DYHKYIi, ceomempuyHi
Qicypu;, e2eomempuyHi GeIUHUHU, eNeMeHMU KOMOIHAMOPUKU, NoYamKu meopii
umosipHocmeti ma enemenmu cmamucmuxku. KoXHa 3 HHX PO3BUBAETHCA 3
ypaxyBaHHSIM 3aBJaHb BHBYCHHS MaTEMAaTUKH Ha TIEBHOMY CTYIEHI MIKUTBHOI
MaTeMaTUYHOi OCBITH, BIKOBHX OCOOJMBOCTEH 1 3yMOBICHMX HHUMH HaBYAJIBHHUX
MOXKJIMBOCTEH MIKOJsAPiB. s ocHOBHOT mikonm (5-9 kiacw) BHOKPEMITIOIOTHCS Taki
TEMHU 3 anreOpu Ta reoMeTpii Ta BUMOTH JI0 PiBHS MIATOTOBKU BCTYITHUKIB:



AJI'EBPA

3micm naguanvbHo20 Mmamepiany

VIeporcagni eumozu 00 pieHsa 3a2aibHO0CEIMHbOT NIO20MOBKU
6CHIYNHUKIB

Tema 1. HATYPAJIbHI
UYUCJIA. TEOMETPUYHI
®II'YPHU I BEJITMYUHU

Harypanbai uncia. Yucno Hyib.
Binpizok. BumiproBanus i
noOynoBa Binpizka. [Ipomins,
npsima. KoopauHaTHUI IPOMIHb.

[TopiBHSAHHS HATYpaJIbHUX YUCEIL.
JlonaBaHHS 1 BiTHIMAHHS
HaTypaJlbHHUX yHcel. BractuBocTi
110JTaBaHHS.

Kyt. BumiproBanss i no6ynosa
kyTiB. Buau xytiB. bicekrpuca
KyTa.

MHOX€eHHS HaTypajIbHUX YHCEI.
BnactuBocti MHOXKeHHs. KBazpar 1
Ky0 yucna.

JlineHHs: HaTypaJIbHUX YHUCEIL.
JlimeHHs 3 ocTayero.

UYucnosi Bupas3u. bykBeHi Bupazu
Ta iX 3HaueHHs. Popmyru.
PiBusinHs. P0o3B’s13yBaHHS
[PIBHSHB.

Po3B’g43yBaHHS TEKCTOBHX 3a7ady.

[IpsiMOKyTHUK, KBaJpaT Ta ixX
MepUMETPH.

TpukyTHHK, HOTO HEPUMETP.
By TpUKyTHUKIB.

PiBHicTh (iryp. Benmuuuna.

[Inoma npsamokytHuka. [lnoma
KBajpaTa.

[IpssMoKyTHUI TTapaJesnernimnes,
iioro Bumipu. Ky0. ®opmynu
00’eMiB IPSIMOKYTHOTO
napanenerninesna i Kkyoa.

Po3mi3zHae: HaTypanbHi 4Kcia; BKa3aHi y 3MicTi Qirypu;
[IKAJIH; YUCIIOBI Ta OyKBEH1 BUPA3U, POPMYIIH.

HaBoauTth npuKkJIaau: HATYpaIbHUX YHCEI; KA
YHCIIOBUX 1 OYKBEHUX BUPA3iB; PIBHSIHB, PIBHUX Qiryp.

JloTpuMYy€TbCsl MPABWJI: YATAHHS 1 3aIHCY HATypaJIbHUX
qUCEN; JOJABaHHs, BIMHIMAHHI, MHOKEHHS 1 JUICHHS
HATYpaJIbHUX YHCEN, MOPIBHAHHS HATYpPaJIbHUX YHCEIL.

Ha3uBae: xiacu 1 po3psiiv HaTypaJlbHOTO YHCIIA; BKA3aHi
B 3MICT1 T€OMETPHUUHI (IrypH Ta iX OCHOBHI €JIEMEHTH;
OJIMHULI BUMIPY AOBKHUHH, TUIONII i 00’ eMy.

300pakye: BKazaHi B 3MICT1 FeOMETpUYHI QIrypH 3a
TOTIOMOTOFO JTIHIMKH, KOCHUHIISI, TPAHCTIOPTHPA;
KOOpJIMHATHUM ITPOMIHB Ta HaTypajbHI YUCIIa Ha
KOOpPJMHATHOMY ITPOMEHI.

Onucye:

MOHSATTS: MPOMIHb, KOOPJIUHATHUI MTPOMIHB; BIPi30K,
KyT, OiceKkTpuca KyTa; pIBHIHHS, pO3B 30K PIBHSHHS.

D opmyI10€ BIAaCTUBOCTI apu(METHUHHX /1M 3
HATYpaJTbHUMHU YHCITAMHU.

IosicH10€, 110 O3HAYAE “pO3B’SA3aTH PIBHIHHS .

3anucye i mosicHE GOpMyITH IO MPSIMOKYTHHUKA,
KBajJpara, 00’eMy MPSAMOKYTHOTO Mapajelernineia Ta Kyoa.

AHaTi3y€ 3aJIe)KHOCTI MK BETMYMHAMM (IIBHIKICTH, Yac 1
BiJICTaHB; I[1HA, KUTBKICTh 1 BAPTICTh TOIIIO).

Po3B’s13y€ BipaBm, 110 nepeadavyanThb:

MOPIBHAHHS HAaTypaJIbHUX YHUCEIT,

BUMIPIOBAHHS 1 MOPIBHSHHS BIPi3KiB, KYTIB;

noOynoBy Bipi3Ka JaHOT JOBXHHH Ta KyTa JIaHOT
rpalyCHOI MipH;

noOy10By OICEKTPHUCH KyTa 3a JOMOMOIOI0 TPAHCHIOPTHPA;

BUKOHAHHS YOTUPHOX apu(METHUHUX il 3 HaTypaTbHUMU
YHCIIaMH;

3HAXO/HKCHHS PO3B’SA3KIB JIHIMHUX PIBHSHb Ha OCHOBI
BAJICKHOCTEH MDK KOMITOHEHTaMU apu(METHUYHUX JTii;

00YNCIIEHHS 3HaYeHb YHUCIOBUX 1 OYyKBEHUX BHPA3iB;

oOuuciieHHs 3a opMynaMu IUIOIII MPIMOKYTHUKA,
KBaJIpara i 00’ eMy IPSIMOKYTHOTO Mapajeserninena Ta Kyoa.

Po3B’s13y€ BripaBu Ha JIUIEHHS 3 OCTa4€l0; HECKIAIH1
TeKCTOBI 3a/1a4i, 110 BUMAaraloTh BUKOPUCTAHHS
Basie)KHOCTEN MK BeJTMUMHAMHU.

Tema 2. IPOBOBI UUCJIA

Jpo6oBi uyrcna. 3BuuaiiHi 1poou.
[IpaBuIBbHI Ta HEMTPABUIIBHI IPOOH.
MimaHi yucna.

[TopiBHSAHHS 3BUYAlHUX pOOIB 3
0JIHAKOBMMH 3HAMEHHUKAMHU.

JlogaBaHHS 1 BiIHIMAHHS
3BHYAHUX JIPOOIB 3 0IHAKOBUMHU
3HaMEHHHUKaMH.

Po3ni3zHae 3Buyaiinmii apid, ApoOoBe YMCIO; AECATKOBHIMA
npio.

JoTpumyeThes MpaBUJI: TIOPIBHAHHSA, JOJaBaHHS 1
BiTHIMaHHS 3BUYATHUX APOOIB 3 OJTHAKOBUMHU
3HAMEHHHKaMU; MIOPIBHSIHHS, OKPYIJICHHS, JOJaBaHHS,
MHO>KEHHS 1 IJICHHS IeCATKOBUX JPOOIB.

DopMyJIIO€:

O3HAYEHHS MMPABWJIBHOTO 1 HETIPABUIHLHOTO JPOOiB.

Ha3uBae po3psau JecITKOBUX 3HAKIB Yy 3aMUCI




HecsatkoBuit npiod. 3amuc i
YUTAHHS JIECATKOBUX APOOIB.
[TopiBHSAHHS 1 OKPYTJIEHHS
NEeCATKOBUX APOOIB.
JlomaBaHHS, BiAHIMaHHS,
MHO>KCHHS 1 IUICHHS IeCATKOBHX
npoOiB.

BincoTku. 3HaxoKeHHS
BiJICOTKIB BiJ] JAHOTO YHCJIA.
3HAXOHKEHHS YUCIIa 3a Horo
BiJICOTKaMH.

Macira0.

Cepenne apudmerndne, Horo
BUKOPUCTAHHS JIJISI pO3B’I3yBaHHS
3a/1a4 MPaAKTUYHOTO 3MICTY.
CepenHe 3HaYCHHS BEIMYUHU.

Po3B’3yBaHHS TEKCTOBUX 3a/1a4.

NECSITKOBUX JPOOiB.

Yurae i 3anucye 3BU4aiiHi Ta AECATKOBI IPOOH.

Omnucye:

MIOHATTS: MacITal, BiICOTOK;

NPaBUJIO TIOPIBHSHHS JECATKOBHUX JIPOOiB.

Po3B’s13y€ BpaBy, 110 Nepe1davyaioTh:

3HAXODKEHHS JAPo0y Bil 4mcia 1 9ucia 3a Horo apoodowm;

NepEeTBOPEHHS MIIIAHOTO YHCIIa Y HeNPaBUIbHMIA Api0;

NEPEeTBOPEHHS HEMPABMWIIBHOTO P00y B MIllIaHE YHCIIO
00 HaTypaJbHE YUCIIO;

MOPIBHSHHS, J0/IaBaHHs, BIIHIMAHHS 3BUYaHUX IPOOIB 3
0JTHAKOBHMHU 3HAMEHHUKAMU;

MOPIBHSHHSA JIECATKOBUX JIpO0IB, T0AaBaHHs, BIAHIMAHHS,
MHO>KEHHS 1 IJICHHSI I€CATKOBUX JIPOOIB;

OKpPYTJIEHHS IECATKOBHX JPOOIB JI0 3a1aHOTO PO3PsiaY;

BUKOPHUCTAaHHS MacuITaly;

3HAXOKEHHS BIICOTKIB Bl YKCJIa Ta YHCIA 32 HOTO
B1JICOTKAMHU;

3HAXOJ/KEHHS CEPEAHBOr0 apU(PMETUUHOTO KUTBKOX
YHCeN, CePEIHBOTO 3HAUCHHS BETTMYNHHU.

Po3B’s13y€ TeKCTOBI 3a/1a4l Ha OCHOBI aHATI3Y
3asie)KHOCTEN MK BETMYMHAMU, TIPO SIK1 HAEThCSA B YMOBI,
Ta MPOCTI 3a7a4l KOMOIHATOPHOTO XapaKkTepy.

Tema 3. HIOAIJIBHICTD
UNCEJ

JIUTbHUKY HAaTYpaJbHOTO YHCIIA.
O3Haky noguibHOCTI HA 2, 3, 9, 51
10.

[IpocTi Ta ckmaneHi yncia.

Po3knaganHs yncen Ha POCTi
MHOKHHKH.

CrnuibHUN OUIBHUK KUIBKOX
upcen. HalOubIIni CrIbHUN
MUTBHUK. B3aeMHO TIpOCTi YmcIa.

CrinbHE KpaTHE KUTBKOX YHUCET.
HaiimeHiie criibHe KpaTHE.

HaBoauTh NpUKIAAU: TPOCTHX 1 CKIIAJICHUX YHCEIT;
MapHUX 1 HETTAPHUX YUCEIT; YHCEeI, 10 AUTITHCS HAIILUIO Ha 3,
5,9, 10.

DopmyJIIoe:

O3HAYCHHS MMOHSATH: IUTBHHUK; KPaTHE; MPOCTE YHCIIO;
CKJIQJICHE YMCII0; CIUTbHUHN AUIBHHK; CIIUTHHE KpaTHE;

03HaKH MOJUILHOCTI Ha 2, 3, 5, 9, 10.

Onucye npaBuiia 3HaX0PKEHHS HAHOUTBIIOTO CIIIBHOTO
nitbHUKa (HCJI) 1 Hatimenmoro critbHOTO KpaTtHoro (HCK)
KUTBKOX YHCEIL.

Po3B’s13y€ BipaBm, 110 nepeadadyanTb:

BUKOPUCTAHHSI O3HAK MOAUILHOCTI 4Kceln Ha 2, 3, 5, 9, 10;

PO3KIIaJaHHS HaTypaJIbHUX YMCEN Ha IIPOCTI MHOYKHUKH

3HAXO/DKCHHS CIUTBHUX JTIIbHUKIB Ta CHUTBHUX KPATHUX
TBOX— TPHOX YHCEIT; HAHOLIBIIIOTO CIUILHOTO JUThHUKA
(HCH) i naitmenmoro cruinsHoro Kpatnoro (HCK) nBox—
TPHOX YHCEII.

Tema 4. 3BUYAMHI IPOBU

OcHOBHa BJIaCTHBICTb JIpO0Y.
CxopoueHHs 1po0Oy. Haltmenmuii
CIUTbHUI 3HAMEHHUK. 3BEICHHS
Mpo0iB 10 CHUTFHOTO 3HAMEHHHKA.

[TopiBHSHHS IpOOIB.

JlonaBaHHS, BiTHIMaHHS,
MHO>KEHHS 1 TUIEHHS 3BUYalHUX
npoOiB.

3Haxo/pKeHHs Ipo0y Bix yucna i
grclia 32 HOro IpoOoM.

[lepeTBOpeHHs 3BHUAtHUX JIpOOiB

HaBoauTh NpuKJIaau: 3BU4aiiHUX APOOIB; TECATKOBUX
Mpo0iB, 30KpeMa HeCKIHYCHHUX MEPIOANYHUX TECITKOBUX
Mpo0iB.

®opMYyJIH0€ OCHOBHY BJIAaCTUBICTh IpO0Y.

Onucye npaBumna: MOPiBHIHHS, 10JaBaHHA, BiAHIMaHHS,
MHOYEHHS 1 IUIEHHS 3BUYafHUX JpOOiB; IepeTBOPEHHS
BBUYAHOTO APO0Y B IECATKOBUI; 3HAXOXKEHHS poOy Bia
qrciIa Ta YMClia 3a HOTo IpOoOOM.

Po3B’si3y€ BipaBm, 110 nepeadavaoTh:

CKOpOYEHHsI Ipo0y 1 3BeJIeHHS APOOIB 0 CILILHOTO
BHAMECHHHKA;

HOpPIBHSIHHS Jpo0iB;




y necsTkoBi. HeckinueHH1
NEepioANYHI JECATKOBI IPOOH.
JlecsaTKOBE HAOJIMIKECHHS
3BHYAIHOTO pO0Yy.
Po3B’s3yBaHHs BripaB Ha BCi [ii 31
3BUYAHHUMU JpOOaMHU.
Po3B’3yBaHHs TEKCTOBUX 3a/1a4.

JIOJaBaHHS, BiIHIMAHHS, MHOKCHHS 1 IIJICHHS 3BUYAHUX
Mpo0iB;

3HAXOKEHHS APo0y Bil "Kca Ta YUCla 32 HOro IpoooM;

3aIuc 3BUYaHOTO Apo0y y BUTIISAII JECATKOBOTO IPO0Yy.

Po3B’s13y€ TeKCTOBI 3a1a4i.

Tema S. BIJZHOIIHIEHHS 1
IPOIOPIIIT

Bignomenns. OcHoBHa
BIIACTHBICTH BiIIHOIICHHS.

[Tpomopis. OcHoBHA
BJIACTUBICTH MPOTOPIII.
Po03B’3yBaHHS PIBHSHb HA OCHOBI
BJIACTUBOCTI IPOMOPLIi.

BiacoTkoBe BiIHOIIEHHS IBOX
urceln. BiicOTKOB1 pO3paxyHKU.
3aayi eKOHOMIYHOIO 3MICTY.

[Ipsima mponopiiiiHa 3aJIeKHICTb.
3aia4i Ha MPONOPLIHIIA MOJILT.

Komo. /IoBxkuna komna. Kpyr.
[1noma kpyra. Kpyrosuit cexrop.
CroBIyacTi Ta Kpyrosi Jiarpamu.

HaBoauTh NPUKJIAAN POTIOPIIIHHUX BEITMIHH;
BHIIAJIKOBHX TOZIIH.

Onucye NOHATTS: BITHONICHHS; UMOBIPHICTh BUTIAJIKOBO1
10J1i1; IpsiMa MPOTIOPIIiifHA 3aJ€KHICTh; KOJIO; KPYT;
KPYTOBHI1 CEKTOP.

DopMyJIIO€:

03HAYEHH$ MPOTIOPLIi;

OCHOBHY BJIACTUBICThH IPOMOPIIIi.

3anucye i nosicHe GopMyIn TOBXKUHHU KOJIa 1 IO
Kpyra.

HasuBae HaGnmkeHe 3HaYEHHS YUCIa 7.

Po3B’s13y€ BipaBu, 110 nepeadavyanThb:
3HAXO/PKCHHS BIJHOIIICHHS YHCET 1 BEIMYNH,
3HAXOJ/KEHHS HEB1IOMOTO 4YJIeHa MPOIOPLIi;

3aMuC BIZICOTKIB Y BUTJISII 3BUYANHOTO 1 IECATKOBOTO
po0iB;

3HAXO/DHKEHHS JOBKHHH KOJIa 1 TUTOIII KPyTa,

nmoOyZI0By Ta aHaJIi3 CTOBITYACTUX Jiiarpam, aHali3 KpyroBUxX
iarpam.

Po3B’s3ye:

TPHU OCHOBHI 33/1a4i Ha BIICOTKH;

3a/1a4l Ha TMPOTIOPITIHI BETUYHHH 1 IPOTIOPIIIMHII IO L.

Tema 6. PAIIIOHAJIBHI
YUCJIA TA JIi HAJl HUMHU

JlonmaTHi Ta Bix’€MHI YHCIIA.
Ywcio 0.

KoopaunaTtHa npsima.

[IpoTunexHi yncia. Moayib
Ypca.

[limi yncna. PamionanapHi ynca.

[TopiBHSHHS paliOHATBHUX
YHCe.

JlonaBaHHS, BiTHIMaHHS,
MHOYXEHHS 1 TUICHHSI palioHaIbHUX
YHCe.

BiactuBocTi nfogaBasHA 1
MHO>KEHHSI PaIlioHATbHUX YHUCE.
Poskpurts gyxok. [ToaiOH1
TOJAHKH Ta iX 3BEICHHS.
PiBasuHA. OCHOBHI BIACTUBOCTI
PIBHSHHS.

[leprienukynsapHi i napanenbHi
npsiMi, iX ToOy0Ba.
KoopaunatHa mioniusa.
[Tpuknaau rpadikiB 3aieKHOCTEH
MDK BEJTHYHHAMHU.

HaBoauTh NpUKJIAaIH JOJATHUX Ta BiJl’ EMHUX YHCEIL.

Ha3zuBae: MoIysIb 321aHOTO YKCIIA; YKCIIO, IPOTUIICIKHE
MaHOMY; KoedillieHT OYKBEHOT'O BUPa3Yy.

Po3niznac i 300paxye:

NePHEHANKYIIAPHI 1 TapayiesbHi MpsMi,

KOOPIMHATHY NPSIMY; IPSIMOKYTHY CHCTEMY KOOPJIMHAT Ha
[UIOLIMHI.

Po3mi3zHae moaiOH1 JOTaHKH.

Onucye NOHATTS: MOAYJb YUCIIA; PalliOHATBHE YUCIIO;
KOOp/IMHATHA NPsSIMa; KOOPIWHATHA IUIONIMHA; IO Ii0H1
TOJIAaHKU; TIEPIICHIUKYISAPHI MPSMI; apaienbHi MpsMi.
DopmyJIIo€:

NpaBUjIa BUKOHAHHS YOTHPHOX apUPMETUIHHX JTii 3
NOJJATHUMU 1 Bl €MHUMH YKHCIIAMH; PO3KPHUTTS JTYXKOK;
BBE/ICHHS TOIIOHNX JIOIaHKIB;

OCHOBHI BJIaCTUBOCTI PIBHSIHHS CTOBIYACTHX JiarpaM Ta
aHaJIi3 KPYrOBUX.

Po3B’s13y€ BipaBu, 10 nepeadavyanThb:

3HAXOKEHHS MOJYJIsI UUCIIa;

NOPIBHIHHS palliOHAJIBHUX YUCEI;

JOJIaBaHHS, BITHIMAHHS, MHOXKEHHS 1 AUICHHS PalliOHATBHUX
YHCEIT;

00YMCIIeHHS 3HaYeHb YUCIIOBUX BUPA3iB, M0 MICTAThH

MoJaTHI 1 Bi’€MHI YKCIIa;




PO3KPUTTSI Ty’KOK, 3BEJICHHS TOJIOHUX JI0/IaHKIB;

3HAXOJUKEHHS KOOPJMHATH TOYKU Ha KOOPAMHATHIH
npsiMiii Ta ToOyJOBY TOUKH 3a ii KOOPAMHATOIO;

3HAXOJDKCHHS KOOPJIUHAT TOYKU Ha KOOPAMHATHIH
IUIOIIMHI Ta TOOYZ0BY TOYKH 3a il KOOpIMHATAMH;

N0OY/IOBY MEPICHANKYSIPHUX 1 HapalielIbHUX MPSIMHX 32
ITOIIOMOTOXO JIHIAKH 1 KOCHHIIS,

100yI0BY OKpeMEX rpaiKiB 3aIKHOCTEH MDK BEJIMIMHAMHU TIO
TOUKaX;

aHaTizye rpadikd 3aJIeKHOCTEH MK BETMIHHAMUA
(BiZcTaHb, Yac; TEMIIEpPaTypa, 9ac TOIIO).

Po3B’si3ye€: piBHSHHS 3 BAKOPUCTAHHSM [IPABUII, IO
IPYHTYIOThCS HA OCHOBHHX BJIACTHBOCTSIX PIBHSHHS; 33124l
3a IOTIOMOTOIO PIBHSIHb.

Tema 7. JIIHIMHI PIBHSIHHS
3 OJHI€IO 3MIHHOIO

JliH1iH1 pIBHSAHHS 3 OJHIECIO
3MIHHOIO. PO3B’s13yBaHHs JIHIHHUX
[PIBHSIHb.

Po3p’a3yBanHs 3a7a4 3a
TTOTIOMOTO1O JIIHIHHUX PIBHSHb.
PiBHSIHHS SIK MaTeMaTU4YHA MOJIEIb
3ajaul.

Po3ni3Hae niHiiiHe pIBHAHHSA cepell JAHUX PIBHSAHbD.

HaBoauTh npukIagu JTiHIMHUX PIBHSHD.

XapaxkTepu3sye erany po3B’sa3yBaHHs 3a]1a4il 3a
TOTIOMOTOF0 PIBHSTHHS.

Po3B’si3ye€: niHiNHI PIBHAHHS 3 O/IHIEIO 3MIHHOIO 1
[PIBHSIHHS, 1110 3BOJISITHCS 10 HUX; TEKCTOBI 3a/1a4i 3a
TOTIOMOTOYO JTIHIMHUX PIBHSIHB 3 OJHIEI0 3MIHHOIO.

Tema 8. IIIJII BUPA3U
Bupaswu 31 sminauMA. i1l
parioHanbpH1 BUpa3u. Yuciose
3HAYEHHS BUPA3Yy.

TotoxHi Bupa3u. TOTOKHICTb.
ToTOXHI IEPETBOPEHHSI BUPA3Yy.
JloBeIeHHST TOTOKHOCTEH.

Creninp 3 HaTypaJbHUM
MOKa3HUKOM. BiacTuBocTi crenens
3 HATypaJIbHUM MOKa3HUKOM.

Onnounen. CtanaapTHUN BUTJTIST
onHouneHa. [liqHecenus
OJIHOYJICHIB JI0 CTETICHS.
MHOKEHHS O/THOYJICHIB.

Muorouied. [ToniOGH1 wieHH
MHOTOYJICHA Ta X 3BEACHHS.

JlonaBaHHS 1 BiTHIMAHHS
MHOTOYJICHIB.

MHOK€eHHS 0JIHOYJIeHA 1
MHOTOYJICHA; MHOXXEHHS IBOX
MHOTOYJICHIB.

Po3kiaganHs MHOTOYIIEHIB Ha
MHO>KHUKH CTIOCOOOM BHHECEHHS
CIUIBHOTO MHOKHHUKA 32 Ty’KKU Ta
CriocoOOM I'pyITyBaHHS.

DopMyIIH CKOPOYEHOTO
MHO>KEHHS: KBaIpaT IBOYJICHA,
[PI3HUIIS KBA/IpaTiB, CyMa 1 pi3HUIA
KyOiB.

Buxopucrtansas Gopmyn

Po3nizHae: yncnoBi BUpa3u 1 BUpa3u 31 SMIHHUMU; LTI
BHpa3u; TOTOXKHI BUPa3u; OJTHOUJICHH; MHOTOUJICHHU.

HaBoauTh npukIagu 3a3Ha4€HUX BUPa3iB.

DopmyJaroe:

O3HAYeHHs: OMHOYJICHA, CTENICHS 3 HaTypaJIbHUM
MOKa3HUKOM, MHOTOUICHA, ITOAIOHNX YJECHIB MHOTOWIEHA,

eracmugocmi CTENEHs 3 HATypajIbHUM MOKa3HUKOM;

npaguia: MHOKEHHS OJHOYJIEHA 1 MHOTOWIEHA, MHOXKEHHS
TBOX MHOTOYJICHIB.

3anmcye i 00IpyHTOBYE:

eracmugocmi CTENEHs 3 HATypajIbHUM MOKa3HUKOM;

@ opmynu CKOPOYEHOTO MHOKEHHS.

Po3B’s13y€ BipaBm, 110 nepeadadyanTb:

00YHMCIeHHS 3HAYCHb BUPA3iB 31 3MIHHUMH; 3BEJICHHS
OJIHOYJIEHA JI0 CTAaHJAPTHOTO BUTJISAY; EPETBOPEHHS
MOOYTKY OJIHOYJIEHA 1 MHOTOWIEHA, CYMH, PI3HUL, JOOYTKY
TBOX MHOTOYJICHIB Y MHOTOYJIEH; PO3KJIaJaHH MHOTOUJICHA
HA MHOXXHUKHU CIIOCOOOM BUHECEHHSI CIIUIbHOTO MHOYKHHKA
3a Ty)KKH, CIOCOOOM TpyIyBaHHS, 3a GopMyaamMu
CKOPOYEHOTO MHOKEHHS Ta 13 3aCTOCYBaHHSIM JIEKITBKOX
Croco0iB; BUKOPHUCTAHHS 3a3HaYEHUX NIEPETBOPEHD Y
MpoIeci pO3B’A3yBaHHS PIBHSHB, JOBEJICHHS TBEPIKEHb.




CKOPOYCHOI'0O MHOKCHHS IJIsA
[PO3KJIaJaHHS MHOTOWICHIB Ha
MHOXHHUKH.

Tema 9. ®YHKIII

Oyukiig. O6macTs BU3HAYCHHS 1
oOmacTh 3HaueHb PyHkuii. Ciocobu
3ananHs ¢GyHkuii. I'padix GpyHKIii.

DyHKITISA K MaTeMaTHIHa MOJICITh
[peaJIbHUX MPOIIECIB.

JliniitHa QyHKuis, i rpadik Ta
BIIACTUBOCTI.

HaBoauts npukiaam: QyHKIIOHAIHHUX 3aJIC)KHOCTEH;
IHIMHAX QYHKITIHA.

IosicHIO€ MOHATTSA:

oOnacte BU3HaUeHHs (pyHKIIIT; 06IacTh 3HaYeHb (DYHKIIIT;
rpadik GyHKIIII.

D opMYyJII0€ O3HAYCHHS IOHATH: QYHKIIiS; JIiHIITHA
(yHKITISI.

Ha3ugae i xapakTepu3ye criocoou 3a1anas QyHKITII.

Omnucye noOynoBy rpadika GyHkiii, 3a1aH01 TAOIHIHO
a00 aHAIITUYHO.

Po3B’si3y€e BpaBu, 110 nepeadayanThb:

3HAXO/KEHHS 00J1acTi BUBHAYEHHS (PYHKIIIT; 3HAXOPKEHHS
3HaueHHS (YHKIIIT 32 JaHUM 3HAYEHHSM apryMEHTY;
noOynoBy rpadika JiHIHHOT PYHKIIIT; 3’ ICYBaHHS OKPEMUX
XapakTepUCTHK (PyHKIIIT 32 i1 rpadikoM (110/1aTHI 3HAUCHHS],
BiJl’€MHI1 3HAUYCHHS, HYII).

Tema 10. CUCTEMMUM
JITHIMHUX PIBHSIHD 3
JIBOMA 3MIHHUMHU

PiBHsSHHS 3 1BOMA 3MIHHUMHU.
P03B 430K pIBHSAHHS 3 IBOMa
SMIHHUMH.

JliniitHe pIBHSHHS 3 JBOMA
3MIHHUMU Ta Horo rpadik.

Cucrema IBOX JIHIMHUX PIBHSIHB
3 IBOMa 3MIHHUMH Ta ii pO3B’s30K.

Po3B’g3yBaHHs cUCTEM JBOX
IIHIHHUX PIBHSHB 3 JBOMA
3MIHHUMU: TpadiqHUM CIIOCOOO0M;
CIT0COOOM IIiJICTAHOBKH; CITOCOOOM
TOJaBaHHSL.

Po3B’a3yBanns 3a7a4 3a
ITOIIOMOT'OK0 CHCTEM JIIHIHHUX
[PIBHSHB.

HaBoauTh npukaagu: piBHAHHA 3 IBOMa 3MIHHUMU;
UTIHIITHOTO PIBHSHHS 3 BOMa 3MIHHMMHM; CUCTEMH JIBOX
ITIHIHUX PIBHSHB 3 TBOMA 3MIHHUMH.

D opMYyJIIO€ O3HAYEHHS: JIIHITHOTO PIBHSHHS 3 JBOMaA
3MIHHUMM; PO3B’SI3KY PIBHSHHS 3 IBOMa 3MIHHUMU;
[PO3B’SI3KY CUCTEMH JIBOX JIHIMHUX PIBHSIHB 3 TBOMA
3MIHHUMU.

Omnucye ciocodu po3B’ss3yBaHHS CUCTEMHU JIBOX JIIHIMHHUX
[PIBHSIHB 3 IBOMa 3MIHHUMH.

Po3pi3nsie cucTemMu ABOX JIIHIMHUX PIBHSIHB 3 IBOMA
3MIHHUMH, 1110 MAalOTh: OJIMH PO3B’SA30K; O€3114 pO3B’s3KiB;
HE MalOTh PO3B’S3KIB.

Po3B’si3y€: cucteMu JBOX JIHIMHUX PIBHSHB 3 JIBOMA
BMIHHUMH BKa3aHUMH Yy 3MICT1 crioco0amMu; 3a/1a4i 3a
ITOTIOMOTOF0 CUCTEM JBOX JIIHIMHUX PIBHSIHB 3 IBOMA
BMIHHUMU.

Tema 11. CUCTEMMUA
JITHIMHUX PIBHSIHD 3
JIBOMA 3MIHHUMMU

PiBHsAHHA 3 1BOMA 3MIHHUMMU.
P03B 130K PIBHSAHHS 3 IBOMa
3MIHHUMH.

JliniiiHe piBHSHHS 3 1BOMA
3MIHHUMH Ta Horo rpadik.

Cucrema JBOX JIHIHHUX PIBHSHB
3 IBOMa 3MIHHMMH Ta ii p03B’sA30K.

Po3B’s3yBaHHS CUCTEM IBOX
ITHIHUX PIBHSAHB 3 JBOMA
3MIHHUMH: TPpadidHUM CIIOCOOOM;
CIT0COOOM MiACTaHOBKH; CIIOCOOOM
TOJaBAHHS.

Po3B’s3yBaHHd 3a/1a4 3a

HaBoauTh NPUKJIAAN: PIBHSIHHS 3 IBOMa 3MIHHHMH;
ITiHIHHOTO PIBHSHHS 3 IBOMA 3MIHHHMH; CUCTEMH JBOX
ITIHIHHUX PIBHSHB 3 JBOMA 3MIHHHMH.

@ opMyI10€ O3HAUCHHS: JTIHIHHOTO PIBHSIHHS 3 ABOMA
3MIHHUMM; PO3B’SI3KY PIBHSHHS 3 IBOMa 3MIHHUMU;
[PO3B’SI3KY CUCTEMH JIBOX JIHIMHUX PIBHSIHB 3 JBOMA
BMIHHUMH.

Onucye ciocobu po3B’sA3yBaHHs CUCTEMH JBOX JIHIHHUX
[PIBHSIHB 3 IBOMa 3MIHHUMH.

Po3pi3Hsie cucteMu ABOX JIHIHHUX PIBHSHB 3 IBOMA
3BMIHHUMH, 110 MAlOTh: OJIMH PO3B’A30K; 0€37114 PO3B’SI3KIB;
HE MalOTh PO3B’S3KIB.

Po3B’si3y€: cuctemMu IBOX JIHIMHUX PIBHSHB 3 IBOMA
3MIHHUMH BKa3aHHUMHU y 3MICT1 crioco0aMu; 3aj1adi 3a
TOTIOMOTOI0 CCTEM JIBOX JIIHIHHUX PIBHSHB 3 IBOMA

BMIHHUMHU.




TOIIOMOT'OK0 CHUCTEM JIIHIMHUX
PIBHSHB.

Tema 12. PAIIIOHAJIBHI
BUPA3U

Hpo6u. [Ipo6oBi Bupasm.
Parionanbhi Bupasu. Jlomyctumi
3HAYCHHS 3MIHHHX.

OcHOBHa BJIaCTHBICTH IPOOY.

Jii Hax npobamu.

ToToxHI mepeTBOpeHHS
pamioHaIbHUX BUPA3iB.

ParionanbHi piBHSAHHS.
PiBHOCHJIbHI PIBHSHHS.
Po3B’3yBaHHs pallioHaIbHUX
[PIBHSIHb.

Creminp 3 UMM TTOKa3HUKOM 1
iioro BinactuBocTi. CTaHgapTHUN
BUTJISA]] YUCIIA.

OyHK1ig Y =§ , 1i rpadik 1
BJIACTHBOCTI.

Po3mi3Hae nini panioHanbHi BUpa3u, IpoOOBi pallioHaIbHI
BUPAa3H, HABOUTh MPUKJIAIU TAKUX BHPA3iB.

Onmucye aroput™M CKOpOYEHHs APOOYy.

DopMyJIIO€:

OCHOBHY 8acmugicmy IpoOy; BIACTUBOCTI CTETICHS 3
[[JTUM TIOKAa3HUKOM;

npasuia’ NONaBaHHS, BiTHIMAHHS, MHOKCHHSI, TUTCHHS
npo0iB, miTHECEHHs APOOY A0 CTETICHS;

YMOBY PIBHOCTI Ipo0y HYITIO;

O3HAYeHHs: CTENICHS 3 HYTbOBUM TIOKa3HUKOM; CTEICHS 3
L[UTUM B1J’€MHHUM MOKAa3HUKOM; CTAaHAAPTHOTO BUIIISIY
qKcIa.

OOrpyHTOBYE BIIACTUBOCTI CTENEHS 3 IIUTUM IMOKA3HUKOM.

Po3B’si3y€ BpaBu, 110 nepeadayainThb:

CKOpOYEHHs JIpo0iB; 3Be/IeHH IPOOIB 10 HOBOTO
(CIIbHOTO) 3HAMEHHHUKA; 3HAXO0KEHHS CYMH, PI3HUIILL,
MOOYTKY, 4aCTKH IPpO0iB; TOTOXKHI IEPETBOPEHHS
[pal[lOHaJIbHUX BHPA3iB; PO3B’S3yBaHHS PIBHSHb 31 3MIHHOIO
B 3HAMEHHUKY JIpo0y; BUKOHAHHS /il Ha/l CTENICHSIMHU 3
LUTUM MOKa3HUKOM; 3aIHC YUCIIa B CTAaHJAaPTHOMY BUIJISIAL,

moOyaoBy 1 unTaHHs rpadika GyHKIii Yy = E .
X

Tema 13. KBA/IPATHI
KOPEHI. IIMCHI YA CJIA

®ynxmis Y = x* Ta ii rpadik.

KBaapatHuii KOpiHb.
ApubMeTHYHUN KBaJPAaTHUHA
KOPIHb.

PiBusuns x° =a.

PamionansHi yncoa.
[ppamtionanpHi uncina. JliicHi
yucia. Yuciiosi MHOKUHU. ETanmu
[PO3BUTKY YHUCIIA.

ApubMeTHuHUN KBaJPaTHUHA
KOpPiHb 3 T00YTKY, Ipo0Yy 1 CTENeHs.
J100OyTOK 1 4acTKa KBaJpaTHUX
KOPEHIB.

TOTOXHIiCTb \/g = |a| .

ToToH1 epeTBOpeHHs BUpa3iB,
1110 MICTATh KBaJpaTH1 KOPEHI.

OyHKIIIA y= Jx i rpadik i
BJIACTUBOCTI.

Onucye NOHATTS: paIlioHAIBHE YUCIIO; ipparioHaIbHE
YHCIIO; AiHiCHE YHCIIO.

HaBoauTh NPUKJIAIH: PAIliOHATLHIX YHCET,
ippallioOHaTbHAX YHCEIT.

Kaacudgikye miiicai uncna.

BHKOPHCTOBYE TOTOXKHOCTI (\/5)2 =a, a=0; \/¥ = |a| )

DopmyJIIoe:

O3HA4eHHs1. KBAJAPATHOTO KOPEHS 3 YHCIIa;
apr(PMETHYHOrO KBAJPATHOTO KOPCHS 3 YHCIIa,;

eracmugocmi apuPMETHIHOTO KBAPATHOTO KOPESHSI.

OOIpyHTOBYE BIaCTUBOCTI apu(hMETHUHOTO KBAJAPATHOTO
KOPCHSI.

Po3B’s13y€e BipaBu, 10 neperdavyaThb:
3aCTOCYBaHHS MOHATTS apU(PMETUIHOTO KBAJIPATHOTO
KOPEHsI ISl 0OYMCIICHHS 3Ha4Y€Hb BUPA3iB, CIPOIICHHS
BUPA3iB, PO3B’3yBaHHs PIBHIHbB, MOPIBHIHHS 3HAYCHD
BUPA3iB; IEPETBOPCHHS BUPA3iB i3 3aCTOCYBAHHSIM
BHHECEHHS] MHOYKHUKA 3-TI1]] 3HaKa KOPEHs, BHECEHHS
MHO>KHHUKA TTiJ] 3HAK KOPEHS, 3BUTbHEHHS Bif
ippalioHaJbHOCTI B 3HAMEHHUKY Jpo0y; aHali3
CITIBBIAHOILIEHb MK YHCIOBUMH MHOKHMHAMH Ta 1X
eJICMEHTaMH.

Tema 14. KBA/IPATHI
PIBHSAHHS

KBanpathi piBHsHHA. HenoBHi
KBaJIpaTHI PIBHSHHS, iX
O3B’ sI3yBaHHS.

dopmyna KOpEHIB KBaIPpaTHOTO

HaBoauTh nNpuKJIaau KBaIpaTHUX PIBHSIHD PI3HUX BHIIB
(TIOBHMX, HETIOBHUX, 3BE/IEHUX), KBaJIPATHUX TPUUICHIB.

3anucye i mosicH€: GopMynTy KOPEeHIB KBaJIpaTHOTO
[PIBHSIHHS;, CIOCOOM pO3B’sI3yBaHHS HEMOBHUX KBAJPAaTHUX
[PIBHSIHB; (GOPMYITY pO3KIIaJaHHs KBAPaTHOTO TPUYJICHA Ha
MHOKHHKH.




PIBHSHHSL.

Teopema Biera.

KBagparHuii TpuuiieH, Horo
KopeHi. Po3kiiaganns KBagpaTHOTO
TpU4WICHA Ha JHIHHI MHOXHHKH.

Po3B’s13yBaHHs PIBHSHB, SIK1
3BOJSTHCS 10 KBAaJAPATHHX.

Po3B’si3yBanHs 3a1a4 3a
TOTIOMOTOI0 KBaJAPAaTHUX PIBHIHD Ta
PIBHSHB, SIKi 3BOJSTHCS 710
KBaJ[paTHUX.

DopMyJIIO€:

O3Ha4eHHs: KBaJJPATHOTO PIBHSHHSI; KOPEHS KBaJIPaTHOTO
TPUYIICHA;

meopemy Bieta 1 00epHeHy 110 Hel Teopemy.

O6rpynToBye Teopemy Biera.

Po3B’si3y€e BpaBu, 110 Nepe16avyaTh:

3HAXO/PKEHHS KOPEHIB KBaPaTHUX PIBHSHB PI3HUX BHIIB;
3acTocyBaHHs TeopemHu Biera i o6epHeHO1 10 Hel Teopemu;
[PO3KJIaJIaHHS KBAJPAaTHOTO TPUWICHA HA MHOKHHUKH;
BHAXO/KCHHS KOPCHIB PIBHSHD, 110 3BOIATHCS JI0
KBaJIpaTHUX; CKJIAJIaHHS 1 pO3B’A3yBaHHS KBAJIPATHUX
[PIBHSIHB 1 pIBHSIHB, 1[0 3BOJATHCS JIO HUX, K MAaTEMaTHIHUX
MOJIEJIEW TEKCTOBHX 3a/1a4.

Tema 15. HEPIBHOCTI

Uucnosi HepiBHOCTI. OCHOBHI
BJIACTUBOCTI YHCIIOBUX
HEpIBHOCTEH.

[Tounenne nogaBaHHs 1
MHO>KEHHSI HEpIBHOCTEH.

3acTOCyBaHHS BJIACTUBOCTEN
YHCIIOBUX HEPIBHOCTEH IS
OI[IHFOBaHHS 3HAYCHHSI BUPA3Yy.

HepiBuocti 31 3minHuMH. JliHiHH]
HEpIBHOCTI 3 OJHIEI0 3MIHHOIO.
P03B’s130K HEPIBHOCTI.

Uucnosi npomixkku. O6’eTHaHHS
Ta repepi3 YMCIOBUX MTPOMDKKIB.

Po3B’s13yBaHHs MiHIHHUX
HEPIBHOCTEH 3 OJHIEI0 3MIHHOIO.
PiBHOCHIIBHI HEPIBHOCTI.

Cucremu JIIHIHHUX HEPIBHOCTEH 3
OJIHIEIO 3MIHHOIO, 1X
[pO3B’sI3yBaHHS.

HaBoauTh npukiaagu:
YHUCJIOBUX HEPIBHOCTEN; HEPIBHOCTEH 31 SMIHHUMU,
ITHIAHUX HEPIBHOCTEH 3 OJHIEIO 3MIHHOIO, TTOBIHHUX
HEpIBHOCTEH.

DopMyJIIO€:

O3HAYeHHs: PO3B’A3KY JIIHIMHOT HEPIBHOCTI 3 OJTHIEIO
BMIHHOIO; PIBHOCHJIBHUX HEPIBHOCTEH;

61aCcmMuU80CMi YUCIOBUX HEPIBHOCTEH.

OOrpyHTOBYE BJIaCTUBOCTI UNCIOBUX HEPIBHOCTEH.

300paxye Ha YMCIIOBINA MpsAMIiL:

3a/laH1 HEPIBHOCTSAMU YHCIIOB1 TPOMDKKH, BUKOHYE
00EepHEHE 3aBJIaHHS;

nepepiz, 00’ eTHaHHS YUCIOBUX MHOKHH.

3anucye po3B’sA3KU HEPIBHOCTEH Ta X CUCTEM Y BUTIISIL
00’ eHAHHS, TIEpPEePi3y YUCIOBUX MPOMDKKIB a00 y BUTJISII
BiJIMTOBITHUX HEPIBHOCTEH.

Po3p’s3ye:

JHIAHI HEPIBHOCTI 3 OJIHIEIO 3MIHHOIO; CUCTEMHU JIBOX
ITIHIHHUX HEPIBHOCTEH 3 OJHIEI0 3MIHHOIO.

Tema 16. KBAJIPATUYHA
O YHKIIA

Oynkiii. BmactuBocti QyHKIIT:
HyN1 GYHKIIT, IPOMBKKH
3HAKOCTAJIOCTI, 3pOCTaHHS 1
criafanHs QyHKIIII.

Haitnpocrimi nepeTBopeHHs
rpadikiB GyHKITI.
®ynkuis Y =ax* +bx+c, a =0, i
rpagik i BIaCTUBOCTI.
KBanpaTHa HEpIBHICTb.
P03B’s13yBaHHs KBaJJpaTHUX
HEpiBHOCTEH.
Po3B’s13yBaHHs CHCTEM PIBHSHb
NPYroro CTeNeHs 3 ABoMa
3MIHHUMH.
Po3B’s13yBaHHS TEKCTOBUX 3a7a4
3a JIOTIOMOTOI0 CHCTEM PIBHSHb.

Oo6uucaro€ 3Ha4eHHS QYHKITIT B TOYIIL.
Onucye:
nepeTBopeHHsA rpadikiB pyHKUil: f(x)>f(x)+a;

fx) >f (x+a); f (x) = kf (x), f(x) > = f(x);

aNropuT™ noOya0Bu rpadika KBaapaTuyHo1 QyHKIIII.
Xapakrepu3sye QyHKIIiO 3a 11 rpadikom.

Po3B’s13y€ BipaBu, 0 nepeadavyalTh:

noOynoBy rpadika KkBagpatuyHoi GpyHKIIT; TOOYA0BY
rpa¢ikiB GyHKIIH 3 BUKOPUCTAaHHIM 3a3HAYCHUX
nepeTBopeHb IpadikiB; BUKOPUCTaHHS rpadika
KBaJpaTHUHOI (PYHKIIT U1 PO3B’A3yBaHHs KBaJPaTHUX
HEpIBHOCTEHN; 3HAXO/KEHHS PO3B’S3KIB CUCTEM JBOX
[PIBHSIHB IpYTOTO CTENEHs 3 IBOMA 3MIHHUMM; CKJIaJaHHS 1
[PO3B’I3yBaHHs CUCTEM PIBHSIHb 3 JBOMA 3MIHHUMH SIK
MaTeMaTHYHUX MOJIENIel TeKCTOBHX 3a/1a4.

Tema 17. YHUCJIOBI
IHOCIAOBHOCTI

Po3mi3zHae apumeTnyHy, reOMEeTpUUHY IIporpecii cepen

MTAaHUX [OCIIIOBHOCTEM.




YucaoBi MOCTIJOBHOCTI.
Apumernana nporpecis, i
BracTuBoCTi. Dopmyna N-ro wieHa
apupmernyHoi nporpecii. Cyma
nepuux N 4wieHiB apuMeTnanoi
mporpecii.

I'eomerpuuna nporpecis, ii
BiacTuBocTl. Dopmyna N-ro uneHa
reoMeTpuuHoi nporpecii. Cyma
Mepuux N 4WieHiB reOMEeTPUIHOT
mporpecii.

HeckinueHnHa reomeTpuvHa
mporpecis (q < 1)Ta ii cyma.

Po3B’a3yBaHHs Brpas 13a1a4 Ha
rporpecii, B TOMY 4UCII1
MIPHUKIIATHOTO 3MICTY.

HaBoauth npukjiaam apupMeTHIHOT, TEOMETPUIHOT
HpOoTrpeciii.

DopMyIIE€ o3HaueHHs | gnacmugocmi apupMeTnaHo i
FEOMETPUYHOT MPOTPECIH.

3anucye i mosicH€E GOpMyIH: 3araJibHOTO YJIeHa
apru(METHYHOI Ta TEOMETPUYHOT IPOTPECiid; CyMHU MEPIINX
N 4WieHIB IUX MPOTpeciid, CyMH HECKIHYEHHOT FT€OMETPUIHOT
nporpecii (q < 1).

Po3B’si3ye BipaBu, 1110 nepeadavaroTh:

00YHCIICHHS WISHIB MTPOTPecii; 3aJaHHs pOrpeciii 3a
TAaHUMU iX 4ieHaMu a0o0 CITIBBIIHOIICHHSIMU MK HUMU,
00YHCIICHHS CyM TepIInX N 4ieHiB apudMeTHIHOT i
FEOMETPUYHOT MPOTPECIii; 3aIKC MEePIOTUIHOTO
NECSITKOBOTO JPOOY Y BUTJISII 3BUUAHOTO; BUKOPUCTAHHS
(opMyJ 3arajibHUX WIEHIB 1 CyM MPOTPeCiid 1ist
3HAXOJ/KEHHS] HEBIJIOMUX €JI€MEHTIB NPOTPECIH.

I'EOMETPIA

3micm nasuanvbHozo mamepiany

eporcaeni sumozu 00 piens 3a2aibH00CEIMHBLOT
niozomoeKu yunie

Tema 1. HAUTTPOCTIIII
TF'EOMETPUYHI ®IT'YPU TA
X BJACTUBOCTI

I'eomerpuuni ¢irypu. Touxka,
mpsiMa, Bipi30K, MPOMiHb, KYT Ta iX
BJIACTUBOCTI. BUMiproBaHHS
BiJIpI3KiB 1 KyTiB. bicekrpuca kyTa.
Bigcrans MDK IBOMAa TOUYKAMM.

HaBoauTs npukaaau reoMeTpuyHux Qiryp.

Onucye TouKy, NpsMy, BifIpi30K, MPOMiHb, KYT.

DopmyJIIoe:

O3HAYeHHs: PIBHUX BIAPI3KIB, pIBHUX KYyTiB, O1CEKTPHUCH
KyTa;

eracmuocmi: po3MIIICHHS TOYOK Ha MPSMIH;
BUMIPIOBaHHS BIIPI3KIB 1 KYTiB.

3HAX0AUTh JOBXKHUHY Billpi3Ka, TPaayCHY MIpy KyTa,
BUKOPHCTOBYIOUH BJIACTUBOCTI iX BUMIPIOBAHHSI.

300pakye 3a JOMOMOTOI0 KPECIIPChbKUX IHCTPYMEHTIB
reoMeTpuuHi (Girypu, BKazaHi y 3MiCTi.

3acTocoBy€ BUBYCHI O3HAYCHHS 1 BJIACTHBOCTI JI0
[pO3B’sI3yBaHHS 3ajau.

Tema 2. BBAEMHE
PO3TAIIYBAHHS ITPAAMUX
HA IIVIOLIUHI

CyMiKHI Ta BepTHKAIbHI KYTH, iX
BIIACTHBOCTI.

[TapanenbHi Ta NEpHEHIUKYASPHI
MpsiMi, X BIaCTUBOCTI.

[lepnennukynsp. Bigcranp Bin
ToukH 10 npsamoi. Kyt Mk 1BoMa
MPSIMUMHU, 110 IEPETUHAIOTHCSI.

Kytu, yrBOpeHi npu nepetuHi
NIBOX MPSAMUX CiyHOI0. O3HAKU
napaieabHOCT] MPSMUX.
BnacTuBOCTI KyTiB, YTBOPEHHUX IIPH
MEepeTHHI NapaieIbHUX MPSIMUX
CIYHOIO.

IMosicHI0€, 10 Take akcioma, TeopemMa, O3HAYCHHS, O3HAKA.

HaBoanTs NpUKJIAIH TEOMETPUYHUX PIryp, BKa3aHUX Y
3MICTI.

300pakye 3a JOMOMOIOI0 JIIHIMKY 1 KOCUHIIS HapaienbHi i
MEPICHIUKYISAPHI MPSMI.

Onwucye KyTy, yTBOPEHi IPH MEPETUHI JBOX MPSMHUX
CIUHOIO.

DopMyJIIOE:

03HayeHHsA: CyMDKHUX 1 BEPTUKAJIbHUX KYTIB,
napasnelbHUX 1 MePIeHANKYISIPHUX MPSIMUX,
MEepIeHINKYIspa, BIICTaH] Bifl TOUKH 0 TPSAMOT;

61acmu8oCcmi: CyMDKHUX 1 BEpTUKAIBHUX KYTIB;
MapanelbHUX 1 MEPIEHAUKYISIPHUX MPSIMHUX, KYTIB,
[YTBOPEHUX MPU MEPETUHI MapalieIbHUX MPSIMUX CIYHOIO;

03HaKU TIAPATETBHOCTI MPSIMUX.

OOrpyHTOBYE B3a€MHE PO3MIIIIEHHS BKa3aHHUX y 3MICTi
reoMeTpUYHUX (iryp, COMparYMCh Ha iX BIACTUBOCTI.




JIOBOIUTH BJIACTUBOCTI CyMIKHHX 1 BEPTUKAJIBHHUX KYTIB,
napaieIbHUX MPSIMUX, EPICHINKYISIPHUX MPSIMUX, O3HAKU
NapaieabHOCTI MPSIMHUX.

3acToCcOBY€ BUBUCHI O3HAUCHHS 1 BJIACTUBOCTI JI0

03B’s3yBaHHs 3aJ1a4.

Tema 3. TPUKYTHUKHA

TpuUKyTHUK 1 10T0 €IEMEHTH.
PiBHICTE reOMETPUIHHX (Iryp.
O3HaKy PIBHOCTI TPUKYTHHUKIB.

Bunu TpuKyTHUKIB.
PiBHOOEApEHMI TPUKYTHHUK, HOTO
BJIACTUBOCTI Ta 03Haku. Bucora,
OicekTpuca 1 MeJlilaHa TPUKYTHHKA.

O3Hak# pIBHOCTI MPSIMOKYTHUX
TPUKYTHUKIB. BiiactuBocTi
MPSIMOKYTHUX TPUKYTHHKIB.

Cyma KyTiB TPUKYTHHKA.
30BHILIHIN KyT TPUKYTHHKA Ta HOTO
BJIACTHBOCTI.

HepiBHICTh TpUKYTHHKA.

Onucye 3MicT NOHATTA “piBHI Pirypu”.
HaBoaute npukjaaau piBHEX Qiryp.
300parye Ta 3HAXOUTH HA MAJIOHKaX PiIBHOCTOPOHHI,
[piBHOOEIPEH], MPSIMOKYTHI TPHKYTHUKH Ta iX €JIE€MEHTH.

DopMyJIIO€:

O3HAYeHHs: PI3HUX BUJIB TPUKYTHHUKIB; OiICEKTPHCH,
BHCOTH, ME/[IaH! TPUKYTHUKA;

enacmugocmi: PIBHOOEIPEHOTO 1 MPSIMOKYTHOTO
TPUKYTHUKIB;
O3HaKu. PIBHOCTI TPUKYTHUKIB; pIBHOOEIPEHOTO
TPUKYTHHKA.
Kaacudikye TpuKyTHUKY 32 CTOPOHAMU 1 KyTaMHU.
JoBoanTh: 03HAKU PIBHOCTI TPUKYTHHUKIB, O3HAKU
[PIBHOCTI1 Ta BJIACTUBOCTI MPSIMOKYTHUX TPUKYTHUKIB,
BJIACTMBOCTI i O3HAKH PIBHOOEIPEHOTO TPUKYTHHKA,
BJIACTMBOCTI KyT1B TPUKYTHHKA, BIIACTUBICTH 30BHIITHBOTO
KyTa TPUKYTHHKA.

3acTocoBy€ BUBYCHI O3HAYCHHS 1 BJIACTHBOCTI JI0

03B’ sI3yBaHHA 3a]1a4.

Tema 4. KOJIO I KPVYT.
I'EOMETPUYHI TIOBY/J1OBHA

Kouno. Kpyr.

JloTnuHa 10 KoJ1a, il BJaCTUBICTD.

Koo, onricane HaBKOJIO
TPUKYTHHUKA.

Koo, Biucane B TPUKYTHHK.

3amaua Ha MOOYIOBY Ta ii
[PO3B’sI3yBaHHS.

OcHoBHI 3351241 Ha TOOY/IOBY:

— no0y10Ba TPUKYTHHUKA 32
TphOMa CTOPOHAMU;

— 1no0y/a0Ba KyTa, 110 JIOPIBHIOE
TAaHOMY;

— no0ynoBa OICEKTPUCH JAHOTO
KyTa;

— TIOJIUT IaHOTO BiJlpi3Ka HABIIL;

— 1no0Oy/0Ba MpsMoi, sSKa

MEepIeHIUKYIIIpHA 10 JaHO1 MPSAMO.

IMosicHIOE, IO Take: 3a7a4a Ha MOOYIOBY; TEOMETPHYHE
MICII€ TOUYOK.

300paxye Ha MATFOHKAX KOJIO Ta MOTO €JIEMEHTH; TOTUYHY
10 KOJ1a; KOJIO, BIIMCaHE B TPHKYTHHK, 1 KOJIO, OITUCaHEe
HaBKOJIO HBOTO.

Omnucye B3aeMHE pO3TallyBaHHs KOJIa i MPSAMOT.

DopmyJIIoe:

O3HA4eHHsA: KOJIa, KPYra, iX eJIEMEeHTIB; TOTUYHOI JI0 KOJIa,
KOJIa, OTIMCAHOTO HABKOJIO TPUKYTHHKA, 1 KOJIa, BIIMCAHOTO B
TPUKYTHUK;

81aCMuU80CMI. CEPEANHHOTO MEPICHIUKYIAPa, OiCEKTPHCH
KyTa, JOTHYHOI /10 KOJIa, JllaMeTpa i XOp/iu, TOUKHU MEPETHHY
CepeIMHHUX NEPIICHANKYIISIPIB CTOPIH TPUKYTHUKA, TOUKU
MepeTuHy OICEKTPHUC KYTiB TPUKYTHHKA.

JloBOAMTH BJIACTUBOCTI: JOTHYHOI IO KOJIA, ICHYBaHHSA
KOJIa, BIIUCAHOTO B TPUKYTHHK, Ta KOJIa, OIIMCAHOTO HABKOJIO
TPUKYTHHUKA.

JloBOAMTD NPaBUIBHICTh BUKOHAHHUX MOOYIOB /IS
OCHOBHUX 33/1a4.

Po3B’s13y€ 0CHOBHI 3a/1a4i Ha MOOYIOBY Ta HECKJIaIH1
3ajadi, po3B’sI3aHH SIKMX 3BOJIUTHCS IO OCHOBHHX MOOYIOB.

3acTocoBYy€ BUBUYEHI O3HAYCHHS 1 BJIACTHUBOCTI J10
[PO3B’sI3yBaHHS 33/1a4.

Tema 5. HOTUPUKYTHHUKHN

YOoTUPUKYTHUK, HOTO €JIEMEHTH.
[Tapanenorpam Ta HoOro
BiIacTUBOCTI. O3HAKH
napasesnorpama. [IpsMOKyTHUK,

Po3mi3zHae onykii i HEOMyKI1 YOTUPUKYTHUKH.

Onucye YOTUPUKYTHUK 1 HOTO eeMEeHTH.

300paxye Ta 3HAXOUTh HA MAJTIOHKaX YOTUPUKYTHUKU
[PI3HUX BUIB Ta iX €IEMEHTH.

DopMyJIIO€:




[pOoMO, KBaJIpat Ta iX BIACTHBOCTI.
Tpaneris.

Brucani Ta onucani
YOTUPUKYTHUKU. Brincani ta
[EHTPaJIbHI KyTH.

Teopema daneca. Cepenns niHis
TPUKYTHHKA, ii BJTACTUBOCTI.

BJIACTUBOCTI.

O3HAYeHHs | 61acMU60CMi BKa3aHUX y 3MICTI
YOTHUPUKYTHHUKIB; IEHTPAIbHUX 1 BIUCAHUX KYTIB;
BITMCAHOTO 1 OMIMCAHOTO YOTHPUKYTHHUKIB; CEPEAHbOT JIiHIT
TPUKYTHHKA 1 Tpamerii;

O3HAKU TIApaJIeNorpaMa; BIIMCAHOTO 1 OIIMCAHOTO
YOTUPHKYTHHUKIB;

teopemy Paneca.

JloBOAMTH BJIACTUBOCTI i O3HAKH Mapajesiorpama,
BJIACTUBOCTI MPSIMOKYTHHKA, pOMOa, KBajpaTa, CyMHU KyTiB
YOTUPUKYTHHKA, CEPEIHBOI JTiHII TPUKYTHHKA 1 Tpameii,
BITMCAHMX Ta [ICHTPAJIBHUX KYTIB, BIMCAHOTO Ta OMIMCAHOTO
YOTHUPUKYTHHKIB, Teopemy Daeca.

3acTocoBy€ BUBYCHI O3HAYECHHS 1 BJIACTUBOCTI JI0
[pO3B’sI3yBaHHS 3a/1a4.

Tema 6. IOAIBHICTD
TPUKYTHUKIB

V3aransHeHa Teopema Daineca.

[Toni6H1 TpukyTHUKU. O3HAKH
MOoA1I0HOCT1 TPUKYTHUKIB.
3acToCcyBaHHS MOMI0HOCTI
TPUKYTHHKIB:

— cepeliH1 IPOMOopLiiHI BIAPI3KU
B MIPSIMOKYTHOMY TPHKYTHHKY:;

— BJIACTUBICTH OICEKTPHUCH
TPUKYTHHKA.

Po3ni3zHae Ha MantoHKax MOAI0H1 TPUKYTHUKU.

DopMyJIIO€:

y3azanvrery meopemy Daneca;

03Ha4enHs NOAI0HUX TPUKYTHUKIB;

03HaKuy MOJI0HOCT1 TPUKYTHHUKIB.

JoBoauThb 03HaKK NMOAIOHOCTI TPUKYTHUKIB, TEOPEMHU PO
cepeH1 MPONOPIIHI BIAPI3KH B IPSIMOKYTHOMY
TPUKYTHHKY.
3acTocoBy€ BUBYCHI O3HAYECHHS 1 BJIACTHBOCTI JI0
[PO3B’sI3yBaHHS 3a4a4.

Tema 7. MHOI'OKYTHUKMN.
IJIOLII MHOI'OKYTHUMKIB

MHOTrOKYTHHK Ta MOTO €JIE€MEHTH.

Onykoi ¥ HeomyKJTi
MHOTOKYTHHUKH.

Cyma KyTiB OITYKJIOTO
MHOTOKYTHHKA.

Brmcani ¥ onucani
MHOTOKYTHHUKH.

TTOHSTTS MJIOII MHOTOKYTHHKA.
(OCHOBHI BJIaCTUBOCTI IUIOLL.

[Tnoma npsIMOKyTHHKA,
napajienorpaMa, TPHKYTHHKA.
[Tnomra Tpamnertii.

IosicHI0€, 1110 Take IJI01[a MHOTOKYTHHKA.

Onucye MHOTOKYTHHK, HOTO €JIEMEHTH; OITYKJI1 i
HEOMYKJII MHOTOKYTHHKH, OCHOBH1 BJIACTHBOCTI TUTOII.

300paskye Ta 3HaXOIUTh HA MAJTFOHKAX MHOTOKYTHHK 1
1Oro eneMeHTH, MHOTOKYTHHUK, BIIMCAHUN Y KOJIO, 1
MHOTOKYTHUK, OITMCAHUI HABKOJIO KOJIA.

DopmyJIIoe:

03Ha4eHHs: MHOTOKYTHUKA, BIIUCAHOTO Y KOJIO,
MHOTOKYTHHKA, OITUCAHOT'O HABKOJIO KOJIa;

meopemu: TIPO CyMY KYyTiB OIYKJIOT'O MHOTOKYTHHKA; PO
[UIONTY MPSAMOKYTHHKA, TTapajeaorpama, TPUKyTHUKA,
Tparerii.

JoBoauTh TeOpeMHU PO IUIOIII apaenorpama,
TPUKYTHHKA, Tparelii.

3HAXOAUTH TJIOIII MHOTOKYTHHUKIB, BUKOPHCTOBYIOUU
BHBYEHI BIIACTUBOCTI i popMyIH.

3acToCcoBY€ BUBYEHI O3HAUEHHS 1 BJIACTUBOCTI 10
[pO3B’sI3yBaHHS 3a/1a4.




Tema 8. PO3B’SI3YBAHHS
MPAMOKYTHHUX
TPUKYTHUKIB

Teopema Iliaropa.

[NeprienauKkymnsip 1 moxuia, ix
BJIACTUBOCTI.

Cunyc, KOCHHYC 1 TAHT€HC
rOCTPOTO KyTa MPSIMOKYTHOTO
TPUKYTHHKA.

| KyTaMH MPSIMOKYTHOTO
TPUKYTHHKA.

3HaueHHs CUHYca, KOCHHYca 1
TaHTeHCa JIETKUX KYTIB.
Po3B’a3yBaHHS MPAMOKYTHUX
TpUKYTHUKIB. [Ipuknaani 3anayi.

CriBBiTHOIICHHS MK CTOPOHAMH

Onucye noxuiy.

DopMyJIIO€:

gracmugocmi NePIEHIUKYISIPa 1 MOXUIIOT;

03HaYeHHs CUHYCa, KOCUHYCA 1 TAHT€HCA TOCTPOTro KyTa
[PSIMOKYTHOTO TPUKYTHHKA;

meopemy Ilidaropa;

cniesioHoulenHs MK CTOPOHAMH Ta KyTaMH MPSIMOKYTHOTO
TPUKYTHHKA.

3HAX0AMTh 3HAYCHHS CHHYCa, KOCHHYCA 1 TAHT€HCAa JIIsI
kytiB 30°, 45°, 60°.

HoBoauts Teopemy Ilidaropa.

Po3B’s13y€ NMPsIMOKYTHI TPUKYTHHUKH.

3acTocoBy€ aNropuTMHU pO3B’SI3yBaHHS MNPSAMOKYTHHX
TPUKYTHUKIB 10 PO3B’SI3yBaHHS MPOCTIIINX MPUKIATHUX
3azmad.

Tema 9. PO3B’SI3YBAHHS
TPUKYTHUKIB
CuHyc, KOCHHYC, TAHT€HC KYTiB
Bix 0° o 180°.
TotoxHOoCTI:
sin®a +cos’ o =1;
sin(180° —a)=sin a ;
cos(180° — &)= —cosa;
sin(90° — )= cos
c0s(90° —a)=sin .
Teopemu KOCHHYCIB 1 CHHYCIB.
Po3B’s13yBaHHS TPUKYTHUKIB.
[TpuknagHi 3ama4i.
Dopmynu [Tl 3HAXOIKEHHS
TUIONTI TPUKYTHHKA.

IMosicHI0€, 110 Take CHHYC, KOCHHYC 1 TAaHTEHC KYTiB Bix 0°
o 180°.

DopmyII0€ TEOPEMHU KOCHHYCIB 1 CHHYCIB.

Omnucye OCHOBHI BUNA/IKU PO3B’I3yBaHHs TPUKYTHHUKIB Ta
QITOPUTMHU 1X PO3B’A3yBaHHS.

JoBoaAuTH TEOPEMH CUHYCIB 1 KOCUHYCIB.

Po3B’s13y€ TPUKYTHHKU. 3aCTOCOBYE aITOPUTMHU
[pO3B’SI3yBaHHS TPUKYTHHKIB JIO PO3B’SI3yBaHHs MPUKIATHUX
3aau.

BuxopucroBye dhopmynu 175 3HAXOHKSHHS TUTOIT
rpukyTHUKa (I'epoHa, 3a 1BOMa CTOPOHAMH 1 KyTOM MDK
HUMH, 32 pajlilyCOM BIHCAHOTO 1 OMTMCAHOTO KOJia) B
[pO3B’sI3yBaHHI1 331a4.

Tema 10. IPABUJIbHI
MHOTI'OKYTHUKHA
[IpaBUIBHI MHOTOKYTHHKH.
Dopmynu paiyciB BOUCAHHX 1
ONMCAHUX KUT IPAaBUIBHUX
MHOTOKYTHUKIB.

[ToOynoBa nmpaBUIBHUX
MHOTOKYTHUKIB.

JloBxxnHa kona. JloBKuHaA qyru
koJja. [Inoma xpyra Ta ioro
YACTHH.

Onucye KpyroBui CEKTOP 1 CErMEHT.

DopmyJIIoe:

O3HayeHHsl IPABUIIBHOIO MHOTOKYTHHKA;

meopemu. TIPO BIHOIICHHS JIOBXXHWHU KoJia 10 HOTro
niaMeTpa; Ipo IUIOLLY Kpyra.

3anucye i mosicHoe popmynu:

pajilyciB BIIMCAHOTO 1 OMUCAHOTO K MPAaBUIBLHOTO
MHOT'OKYTHHUKA;

pailyciB BIIMCAHOTO 1 OMUCAHOTO KT MPaBUIBLHOTO
TPUKYTHHKA, YOTUPUKYTHHUKA (KBaJpara), IECTUKYTHHKA;
JIOBXKMHH KOJIa 1 TyTH KOJIa;

IUTOILI KPYTa, CEKTOpa 1 CErMEHTa.

Bynye npaBuiibHUM TPUKYTHUK, YOTUPUKYTHUK,
[IECTUKYTHUK.

JoBoauTh GopMynu pajiyciB BIMCAHUX 1 OMUCAHUX KiT
NpPaBUIBHUX MHOTOKYTHHKIB.

3acToCcoBY€ BUBUYEHI O3HAUEHHS 1 BJIACTUBOCTI 110
[PO3B’sI3yBaHHS 3a/1a4.




Tema 11. IEKAPTOBI
KOOPJINUHATH HA IIJIOLIUHI
[IpsiMoKkyTHa cucTeMa KOOPHHAT

Ha rionwHi. Koopnunatu
cepeMHU Bipi3ka. Bizcranb Mix
TTBOMA TOYKaMH 13 3aJaHUMU
KoopAWHAaTaMH. PIBHSHHS Kona i

Onucye NpsMOKYTHY CUCTEMY KOOPAMHAT.

Po3mi3Hae piBHSAHHA KOJa Ta MPSIMOI.

3anucye i 10BOAUTH GOPMYIU KOOPIUHATH CEPEINHI
BiJpi3Ka Ta BICTaHI MDK IBOMa TOYKAMHU.

3acTocoBy€ BUBYCHI GOPMYIH 1 piBHAHHSA QIryp 10
[PO3B’sI3yBaHHs 3a/1a4.

MPsAMO]I.
Tema 12. BEKTOPHU HA Onucye BEKTOp, MOJIYJIb 1 HAIPSIM BEKTOPA, KOOPAWHATH
MO NHI BEKTOPA, il HaJ BEKTOPAMH, PIBHICTb 1 KOJIHEAPHICTh

Bextop. Moayns 1 Hanipsim
BeKTOpa. PIBHICTH BEKTOPIB.
Koopaunatu Bexropa. JlogaBanus i
BiIHIMaHHS BEKTOPIB. MHOXEHHS
BekTOpa Ha yucio. KonineapHi
BEKTOPH.

CkansipHuii 100yTOK BEKTOPIB.

BEKTOPIB.

Binksiaxae Bektop, piBHUI 1aHOMY; BEKTOD, PIBHUI cyMi
(pi3HMII1) BEKTOPIB.

DopMyJIIOE€:

enracmugocmi 1A HaJl BEKTOpaMU;

03Ha4enHs CKaJIIPHOTO JOOYTKY BEKTOPIB, HOTO
BJIACTHBOCTI.

3acTocoBy€ BUBYCHI O3HAYECHHS 1 BJIACTUBOCTI JI0

03B’ sI3yBaHH4 3a]1a4.

Tema 13. IOYATKOBI
BIJOMOCTI 3
CTEPEOMETPII

B3aemHe po3ranryBaHHs NpsIMHUX
ly mpoctopi. Bzaemne
[pO3TalllyBaHH IUIOIKUH. B3aeMHue
[pO3TAaIlyBaHHS MIPSAMOT Ta
rioutuHy. [lepnennukynsap 1o
TUIOLIUHH.

[Ipsima nmpusma. [lipamina. [Tnoma
MOBEPXHi Ta 00’ €M MPU3MH 1
mipamisy.

Huniaap. Konyc. Kysms. [hionti
[MOBEPXOHb 1 00’ €EMHU HIIIIHIPA,
KOHYca 1 KyJIi.

Po3B’a3yBaHHs 3a/1a4 Ha
00YMCIICHHS TIJIOMT TOBEPXOHB 1
00’eMiB, y TOMY YHCIi
MPUKIIATHOTO XapakKTepy.

Onucye B3aeMHE pO3MIIIEHHS B IPOCTOP1 JBOX MPSIMHUX;
MPsIMOT Ta TUTOIIIMHM; TBOX TUTOIIHH.

ITosicHIOE, TIIO TaKe:

npsiMa npu3Ma, nipamija, DUIHAP, KOHYC, Ky Ta iX
CIIEMEHTH;

MOBEPXHS 1 00’€M MHOTOTpaHHHUKA 1 Tijla 0OepTaHHS.

3o00pakye i 3HAX0AUTH HAa MATFOHKAX MHOTOTPAHHUKH 1
Tia 00epTaHHA Ta iX €JIEMEHTH.

3anucye i mosicHE GopMyIH IO TOBEPXOHB 1 00’ €MIB
3a3HAYCHUX Y IPOrpamMi reoMeTpuIHUX Piryp.

3acTocoBy€ BUBYCHI O3HAYCHHS 1 BJIACTHBOCTI JI0
[pO3B’sI3aHHA 3a/1a4 Y T. 4. IPUKJIAIHOTO 3MICTY.




I1. KPUTEPII OLIIHIOBAHHS BCTYITHOI CIIIBBECIIA 3
MATEMATHUKHA

O1uiHIOBaHHS 3HaHb Ha CMiBOECI1 BiI0YBA€THCS 32 IBOPIiBHEBOIO HIKAJIOIO:

* PEKOMEHJIOBAHO /10 3apaxyBaHHS;

* HE pPEKOMEH]IOBAHO 10 3apaxyBaHHs.

Jlo 3apaxyBaHHsI pPeKOMEHAYITbCH alITypieHTH, SKI MiAg yac cmiBOecinu
MPOJICMOHCTPYBAJIM  BUCOKUM, JOCTaTHIA Ta cepeAHid (IomycTUMuil) piBeHb
TEOPETUYHUX 3HAHb Ta MPAKTUYHUX HABUYOK 3 MATEMAaTUKH, 30KpeMa:

BerynHuk:
® 3Hac OCHOBHI MaTeMaTUYHI1 TBEPJIKCHHS, MTOHSATTS,
CITIBBIHOIIICHHS;
® infocmpye O3HAYEHHS MATEeMaTUYHUX TMOHATh, (OPMYIIOBAHb
TEOpEM 1 TPaBUJI BUKOHAHHS MaTEMaTUYHUX i BIACHUMHM MPHUKIIAIAMU;
® camocmiliHo po36’a3ye 3aBAaHHA OOOB’S3KOBOTO pIBHSA 3
JIOCTATHIM ITOSICHEHHSIM;
® 3anucye MaTeMaTUYHUA BUpa3, GoOpMyly 3a CJIOBECHUM
dbopMyTIOBaHHIM 1 HABIIAKH;
® 3acmocogye  O3HAUCHHsT  MaTeMaTMYHUX TOHATh Ta  iX
BJIACTUBOCTEH JIJIs PO3B’sI3aHHS 3aBAaHb Y 3HAMOMMX CUTYaIlIsIX;
3HAE 3aJIEKHOCTI MK €JIEeMEHTaMU MaTeMaTHIHUX 00’ €KTIB,;
CcamMocmiliHo 8unpasise BKazaHi HOMy TTIOMUJIKH,
P036 ’a3y€ 3aBAaHHA, Ilepe0adeHi IPorpamMoro;
® yumie yacmkoso abo Noeuicmio apeymenmysamu OOTPYHTYBaHHS
MaTeMaTHYHHUX TBEP/I’KEHb;
® p038’s3y€ 3aBIaHHS 3 IOCTATHIM MOSCHEHHSIM;

® 3uae TepeAdavyeHi TPOrpamMoOI0 OCHOBHI METOIW PO3B’SI3aHHS
3aBJaHHSA 1 BMI€ iX 3aCTOCOBYBATH 3 HEOOX1JHUM OOTPYHTYBAHHSIM;

® guAGIsA€ BAPIaTUBHICTH MUCJCHHS 1 paIlllOHAIBHICTE y BHOOpPIi
croco0y po3B’s3aHHS MaTEMAaTHYHOI ITPOOJIeMHU.

He pexoMeHIyWOThCsS 10 3apaxyBaHHsl a0iTypi€HTH, SKi MiJl Yac crHiBOeciau
MPOJIEMOHCTPYBAIM TOYaTKOBUM (HEIOCTaTHIN) piBEeHb TEOPETHMYHUX 3HAHb Ta
MPAKTUYHUX HABUYOK 3 MAaTeMAaTHKUHU, 30KpeMa:

BerynHuk:

® He Mac MIITHUX 3HaHb B MEXaX BUMOT MIKIJTbHOT POTPaMU;

® He 3HAE  OCHOBHMX MaTE€MaTUYHUX  TBEP/KEHb, IOHSITH,
CITIBBIIHOIIICHB;

® He emie 300pakaTH OCHOBHI reoMeTpuyHi Pirypu ;

® He 6Mi€ 3aCTOCOBYBATH TEOPETUYHUN MaTepial i BUKOHAHHS
€JIeMaHTapHUX TMPAKTHUYHUX 3aBJIaHb,

e Jonyckae 2pyoi NOMUIKY, BAKOHYIOUYH TIPaAKTUYH] 3aB/IaHHS;

e He MOJice BUINPABUTU HENOJIKM TMpU MiAKa3li ado 3ayBaKeHHI
BUKJIaJava.



3araJjibHi KpuTepii OWiHIOBAHHS HABYAJbHHUX J0CATHEHb BCTYITHUKIB

PiBHi
HaByanbuux |bann KpuTrepii oniHlOBaHHA
nocaruens  |0-100 HABYAJBHUX JOCSATHEHb BCTYITHUKIB
BCTYIIHUKIB
I. ITouaTkoBU 0-51 |BcTynHUMK: 3Ha€ OCHOBHI MAaTeMaTH4YHI TBEPIKECHHS,

HOHATTA, CHIBBIIHOUICHHS; inrocmpye  O3HAYECHHS
MaTEMaTUYHUX TOHATH, (OPMYITIOBAHb TEOPEM 1 MpaBUII
BUKOHAHHS MaTEeMaTUYHUX A1 BIACHUMH MPUKIIAJIAMU;
CamMOCmiliHo po38’s3y€ 3aBAaHHA OOOB’SI3KOBOTO PIBHS 3
JIOCTATHIM TMOSICHEHHSM;

3anucye MaTeMaTUYHUN BUpa3, GOopMyIly 3a CIOBECHUM
(GOopMyIIIOBaHHSM 1 HABIIAKU

II. Cepenniit 52- |BCTymHUK:  3Ha€  3aJ€XKHOCTI  MDK  €JIeMEHTaMHU
70 |maTreMaTH4YHUX 00’ €KTIB;

CamMocmiliHo 8unpaeise BKa3aHi HOMy TTIOMUJIKH,

Pp036 ’a3y€ 3aBAaHHA, IIepe10aueH] TPorpamMoro;

yMi€  uyacmkogo  abo  NOGHICMIO  ap2yMeHmysamu
OoOTpyHTYBaHHSI MAaTEMAaTUYHUX TBEP/I’KEHb

1. Bucoxknii 71- BerynHuk: ginero 1 npasunvho 6ucnosnioe BIANOBIIHI
100 MmaremaTu4Hi MIpKyBaHHs. 3HaHHs, BMIHHS W HaBHYKH
BCTYITHWKA TIOBHICTIO BiJIOBiNalOTh BHMOTaM IPOTPAMH,
30KpeMa, BCTYIMHHK. yCei0oMato€ yci MaTeMaTHu4Hi (HaKTH,
171€i, BMi€ JIOBOJUTHU Tiepea0aveH1 MporpaMor MaTeMaTUYHI
TBEP/UKCHHSI 3 JIOCTAaTHIM OOIPYHTYBAaHHSIM; pO38 53V€
3aBJaHHS 3 TIOBHUM TIOSICHEHHSM, 3Hac TiepeadadeHi
pOrpaMoI0 OCHOBHI METOJM PO3B’sI3aHHS 3aBJIaHHS 1 BMI€E
iX 3aCTOCOBYBATH 3 HEOOX1THUM OOTPYHTYBAHHSIM.

[TimcymMKoBa oIliHKa 3a CIiBOECITy 3 MaTeMaTHKH BUCTaBII€ThCS 3a 100-
0aJIbHOIO IIKAJIOKO.
Koxxna npaBuiibHa BIATOBIIb a0iTypi€eHTA :
o 3a 3aBmaHHA 13amuTaHHs Nel, Ne2, Ne3 omiHrO€ThCS MakcHManbHO y 17 OaitiB;
o 3a 3aBAaHHsA 13anuTaHHA Ne4 OLiHIOETHCS MakCUMalbHO y 19 OaiB;
e 32 3aBlIaHHA 13anuTaHHA Ne5 OIIHIOETHhCS MaKCUMAJIBHO Yy 29 OaiiB.

ITo 3akiHueHHi cmiBOeciim eK3aMeHaTop TOBITOMIISE alITypi€EHTy TMpo
PE3YNIBTATH :
® (pPEKOMEHJI0BaHMiHl [0 3apaxyBaHHsD»» (SKIIO KUIBKICTh OTpUMaHux OaliB
CTaHOBHUTH He MeHIie 50) ;



* «HE PeKOMEHJOBAHMH /10 3apaxXyBaHHsD» ( SKIIO BCTYITHUK Ma€ HEAOCTATHI 3HAHHS
3 OCHOBHUX NUTaHb AUCIUIUIIHK 1 KUIBKICTh OTPUMAaHHUX OaniB CTAaHOBUTH MEHILE

50).

[HpopMariist mpo pe3ynbTaTu CHiBOECIIM OrOJIOIIYETHCS BCTYMHHUKOBI y JE€HB il
MIPOBE/ICHHS.

Y pa3i BUKOpUCTaHHS 3a00pPOHEHUX JKEpes chiBdeciia  MPUIUHAETHCS,
a0ITYplEHT Ha BHUMOTY 4Ji€HA KOMICIi 3aJMIlae ayJuTOpII0 Ta OAEPXKY€E Yy MIICYMKY
HYJIb OaiB.

HI. PEKOMEHJOBAHA JITEPATYPA

1. MaremaTuka. Kommiekcua nigroroska 1o 3HO Ta J{ITA/Yxnan. :
A.M.KaminocoB Ta iH. — Tepnonuis : [ligpyunuku 1 nocionuku, 2018. — 512 c.

2. KaminocoB A.M. Matematuka : TpeHaxXep JJIs MATOTOBKU JI0 30BHIIITHBOTO
HE3JIC)KHOTO OIIHIOBaHHS 1 IepKaBHO1 MiIcyMKoBoi aTecTarii / A.M.Kaninocos
ta iH. — Tepuonuis : [linpyuynuku 1 nocibuuku, 2018. — 144 c.
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