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IHHOACHIOBAJIBHA 3AITMCKA

[Iporpama BcTynmHOro BuINpoOyBaHHS 3 mpenMera «MartemaTtukay s
3apaxyBaHHS Ha HaBYaHHSA Ha TepuioMy (OakalaBpChKOMY) PiBHI BHINOI OCBITH 3i
cnemianbHocTel: 051 «Exonomika», 053 «Ilcuxomoris», 081 «IIpaBo», 262
«IIpaBooxoponHa AisuTbHICTBY (a1l — [Iporpama) ckiiagaeTbes 3 TPHOX PO3ILIIB.

[lepmnii 3 HUX MICTUTH 3MICT PO3JAUIIB IIKUIBHOI MPOrpaMH, /€ BKa3aHO
OCHOBHHWI MOHSATIMHUN arapar, SIKUM ITOBUHEH BOJIOJITH a0ITypI€EHT.

VY npyromy po3nisii HABEICHO MEpeIik OCHOBHUX INMHUTaHb, SIKIi BUHOCATHCS HA
BCTYIHE BUIPOOYBAaHHS, IO J1a€ MOXIIMUBICTh a0ITYpI€EHTYy CHCTEMaTH3yBaTH CBOI
3HAHHS Ta JIONIOMAarae 30pIEHTYBATHCS, Ha SKI MUTaHHA Tpeba 3BEpHYTU yBary mpu
MITOTOBIII O BCTYITHOTO TECTYBaHHS 3 MAaTEMAaTHKH.

Y TpeThOoMy poO3AUTI MEPENIiueHO OCHOBHI MaTE€MaTW4YHI BMIHHS 1 HaBUYKH,
SKUMHU Ma€ BOJIOAITH BCTYITHHUK, KPUTEPIi OI[IHIOBAHHS TECTOBUX 3aBJaHb Ta CIIHCOK
PEKOMEHIOBAHOT JIITEPaTypH.

3MICT 3aBJaHb BCTYIMHOTO BHUIPOOYBAHHS 3 MaTE€MaTUKHU OXOIUIIOE TEMU 3
anredpu i reoMeTpii, SIKi BUBYAIKCS Y IIKUIBHOMY KypCi, a caMe:

"Yucna 1 Bupaszu'";

"PiBHSIHHS, HEPIBHOCTI 1 1X cucTeMU";

— "OyHkmii";

— "VIMOBipHicTH BHMNanKOBOI IOMii, BHOIPKOBI XapaKTEPHCTHKU (CEpeaHE
3HAYEHHS ), aHAMTI3 JiarpamM Ta rpadikis";

— "[lnanimetpis";

— "Crepeomerpis".
3aBIaHHS BCTYNHOI0 BHIPOOYBAHHS 3 MATEMATHKHM MOJATalOTh Yy TOMY,

1100 OLIHUTH 3HAHHS Ta BMIHHA a0iTypi€HTIB:

— OyayBaTH MaTeMaTH4YHI MOJCII peadbHUX O0’€KTIB, MPOIECIB 1 SBHII Ta
JOCITIKYBATH 111 MOJCII 3ac00aMU MaTeMaTHKH;

— BHUKOHYBATH MaTEMaTWU4HI PO3PaxXyHKH (I1i 3 4yUCIaMHU, NOJAHMUMH B PI3HUX
dbopmax, Ta 1ii 3 BIICOTKaMH, CKJIaJaTu W po3B’SA3yBaTH 3a7adl Ha HAOJIMKEH1
0OYHCIICHHSI, IPOTOPIIii TOIIO);

— TIEPETBOPIOBATH YHCIIOBI Ta OyKBEHI BUpa3u (pPO3yMITH 3MICTOBE 3HAYEHHS
KOXXHOTO €JIEMEHTa BHpa3y, CIPOILyBaTH BUPA3U Ta OOYMCIIOBATH 3HAYCHHS
YUCJIOBHX BUPA3iB, 3HAXOJWTH YHCIIOBI 3HAUEHHS BUPA3iB 3a 3a/IaHUX 3HAYCHB
3MIHHHX TOIIIO);

— OyayBatu Ta aHami3yBaTH Tpadiku (QYHKIIOHAJIBHUX 3aJI€KHOCTEH, PIBHSIHb
(amst mpoiIbHOTO PIBHS 1 HEPIBHOCTEM ), TOCHIIKYBATH iXH1 BJACTUBOCTI;

— 3aCTOCOBYBAaTH TMOXIiJHY Ta IHTErpan A0 pO3B’sA3yBaHHS 3a7ad MPaKTHYHOTO

3MICTY;
— 3aCTOCYBaTH 3arajbHI METOJM Ta MPUHOMHU B TPOIIECI PO3B’S3aHHS PIBHSIHD,
HepiBHOCTEH Ta ix cuctem (mns mnpodinmpHOro piBHA — 1 3aBAaHb 3

napaMeTpamHu), aHaJli3yBaTh OTPUMaH1 po3B’SI3KH Ta iX KIIbKICTh;

— PO3B’sI3yBaTH TEKCTOB1 3a7adl Ta 3ajadl MPaKTUYHOTO 3MICTy 3 anredpu i
MOYaTKIB aHaJIi3y, TEOMETPIi;

— 3HAaXOOUTH Ha PHUCYHKaX TeOMeTpuyHi (Girypu Ta BCTAaHOBIIOBATH iX
BJIACTHUBOCTI,;



— BHM3HAYaTH KUIbKICHI XapaKTepPUCTHUKH TE€OMETPUYHHUX QIryp (IOBXKUHH,
BEJIMYMHHU KYTIB, IJIOII1, 00’ €MU);

— PO3B’s3yBaTH KOMOIHATOPHI 3aJ1a4ul Ta 00YMCIIOBATH HMOBIPHOCTI BUTIQIKOBUX
TTOJT1H;

— aHajizyBatu iH(OpMAIIiio, IO MojaHa B reorpadivniii, TaOIWIHINA, TEKCTOBIM
Ta 1HIIUX Popmax.

I. PO31JIU, IO BUHOCATBHCS HA BCTYIIHE BUITPOBYBAHHA
3 MATEMATHUKU

1.1. Anreopa

HATYPAJIBHI YUCJIA
HatypanbHi yucna. Yucno Hyas. Binpizok. BumiproBanss i moOyioBa Bijipi3Ka.
[Ipominb, npsma. Koopaunatauii npomiHb. [lopiBHSHHS HaTypadbHUX YHUCEIN.
JonaBaHHs 1 BIIHIMaHHS HaTypalbHUX YKces. BiracTuBoCTI 1ogaBaHHS.
MHoxeHHsT HaTypalbHUX uucen. BiactuBocti MHOkeHHS. KBangpaTt 1 kyO uucna.
JlinenHsa HatypanbHUX uncen. JineHHs 3 ocrauero. Yucnosi Bupasu. bykseHi Bupasu
Ta iX 3HaueHHs. ®opmynu. PiBHAHHA. PO3B’13yBaHHS PiBHSHB.

JAPOBOBI UNCJIA

Hpo6oBi uncna. 3suuaiini aApoou. [IpaBuibHI Ta HEMpaBWIbHI Ipodu. MimaHi
yucia. [lopiBHAHHS 3BUYAHUX APOOIB 3 OJJHAKOBUMH 3HaMEHHUKaMU. JlogaBaHHS i
BIIHIMaHHS 3BHYAaHUX JpOOIB 3 OJHAKOBUMH 3HaAMEHHHMKaMH. JlecsTkoBuii npio.
3anuc 1 YuTaHHs JecATKOBUX Apo0iB. [IOpiBHAHHS 1 OKPYTJIEHHS AECATKOBUX IPOOiB.
JonaBaHHsi, BiJHIMAHHS, MHOEHHS 1 JIJIEHHS JECATKOBUX JApoOiB. OCHOBHa
BIacTUBICTh JpoOy. CkopodeHHs apoOy. HaliMeHmmii croiibHUNW 3HAMEHHUK.
3BelleHHsT JpoOiB 10 CHUIBHOTO 3HaMeHHUWKA. llopiBHsHHS npoOiB. JlogaBaHHS,
BIIHIMAHHSI, MHOKCHHSI 1 JIIJIEHHS 3BUYaHUX IPp00iB. 3HAXOKEHHS Apo0yY BiJ YKcCia
1 uucina 3a #oro npoOom. IlepeTBopeHHS 3BHYAWHUX JpOOIB Yy JAECSITKOBI.
Heckinuenni mepioauyHi IeCATKOBI JpoOu. JlecaTkoBe HAOMMKEHHS 3BUYANHOTO
npo0y. Cepemne apudmMeTnyHe, WOrO BUKOPUCTaHHS [JIsi PO3B’SA3yBaHHS 3ajad
npakTUIHOTO 3MicTy. CepeHe 3HAaUCHHSI BEJIMUMHU.

HOAIJIBHICTHD YU CEJ
JinpHUKK HaTypaibHOTO yncia. O3Haku noainsHoCTI Ha 2, 3, 9, 51 10. IIpocTi
Ta CKJIaJeHl unciia. Po3knaganHs yucenl Ha MPOCTi MHOXKHUKH. CHITBHUMA TITBHHUK
KUTbKOX uyucen. HalOinpimumii crniibHUE AiIbHUK. B3aeMHo mipocTi yucia. CrijibHe
KpaTHe KUIbKOX yucell. HaliMeHie criiibHe KpaTHe.

BIZTHOIIIEHHSI I TPOITOPIIIT
Bignomennss. OcHoBHa BiacTUBICTh BigHoIeHHsA. I[Ipomopiiis. OcHOBHa
BJIACTUBICTH Tpomopilii. Po3B’s13yBaHHs PiBHSHL Ha OCHOBI BJIACTUBOCTI MPOMOPIIIi.
[Tpsima nmpomnopiitHa 3aneXHiCTh. 3a/1adl Ha MPOMOPLUIHHUAN TOL.



PAIIIOHAJIBHI YU CJIA TA JIi HAJI HUMHA
HNonmatHi ta Bim’emHi uucna. Yucno 0. KoopaunatHa mpsima. IlporwmiexHi
gyuciaa. Moaynbs yucia. Lim gucna. Pamionanbhi uncna. [TopiBHSHHS palliOHAIBHUX
gyucen. JlomaBaHHs, BIJHIMAHHSA, MHOXXCEHHS 1 [JUJICHHSA palliOHAJIBHUX 4YHCE].
BrnactuBocTi JogaBaHHS 1 MHOXKCHHS palliOHATBHUX YHCEN. PO3KPUTTS IyKOK.
[Toni6H1 qomaHKU Ta iX 3BeJeHHs. PiBHsSHHSA. OCHOBHI BJIACTUBOCTI PiBHSIHHS.

JIIHIIAHI PIBHSIHHS 3 OJHIEIO 3MIHHOIO
JIiHiiiH1 pIBHSHHS 3 OJAHIEIO 3MIHHOIO. PO3B’S3yBaHHS JIHIWHUX pPIBHSHb.
Po3B’si3yBanHs 3a/1a4 3a JOMOMOTOI0 JIHIMHUX PiBHSAHB. PIBHAHHA SIK MaTeMaTH4YHA
MOJIeJIb 3ajiaul.

HIJII BUPA3H

Bupasu 31 3sminaumu. il pamionansHi Bupasu. YnciioBe 3HaYEHHS BHUpa3sy.
Toroxui Bupasu. ToToxkHicTb. TOTOXHI TMepeTBOpPeHHS Bupaszy. JloBeneHHs
ToTOKHOCTEH. CTemiHb 3 HAaTypaJlbHUM TOKa3HUKOM. BriactuBocTi cremeHs 3
HATypadbHUM moKazHUKOM. OpHourneH. CraHmapTHUN  BUIJS] — OJHOYICHA.
ITimHeceHHsT OMHOYIEHIB 10 cTeneHss. MHOXEeHHS oaHowieHiB. MuorowieH. [Toai0H1
YJIEHM MHOTOWIEHAa Ta iX 3BeleHHS. JlomaBaHHS 1 BiJHIMAHHS MHOTOYJICHIB.
MHOXEHHSI OTHOWJICHA 1 MHOTOWICHA; MHOXEHHS JIBOX MHOTOWICHIB. Po3kiiamanus
MHOTOWICHIB Ha MHOKHUKH CIIOCOOOM BHHECEHHS CITIJIbHOTO MHOKHHKA 32 JYKKHU Ta
crocoboMm TpymyBaHHSA. DOpPMYIM CKOPOYEHOTO MHOXKCHHS: KBaJApaT BOWICHA,
PI3HMIISL KBaJpaTiB, CyMa 1 pi3HULIA KyOiB. BukopuctanHs (QpopMysn CKOpOYEHOIrO
MHOKCHHS JIJTS PO3KJIaaHHs MHOTOWICHIB HA MHOYKHUKH.

O YHKIII
Oynkiisa. O6nacTs BU3HAYEHHS 1 0071acTh 3HaUeHb GyHKIii. CriocoOu 3agaHHs
bynkuii. ['padix dynkmii. Jliniina GyHKIisS, npsma OpomopIidHICTh, 0OepHEHa
MPOTIOPIIINHICTS, 11 Tpadik Ta BIACTUBOCTI.
Haiinipocrim nepetBopenHs rpadikiB GyHKIIIH.
®ynkiisa y = ax2 + bx + ¢, a# 0, i rpadik i BAaCTUBOCTI.

CUCTEMM JITHIHHUX PIBHSAHD 3 IBOMA 3MIHHUMMU
PiBHsiHHS 3 1BOMA 3MiHHUMHU. PO3B’SI30K pIBHSIHHS 3 JIBOMa 3MiHHUMHU JIiHIiHE
PIBHSIHHSL 3 IBOMa 3MIHHUMHU Ta Horo rpadik. Cucrema ABOX JIHIMHUX PIBHSHB 3
JIBOMa 3MIHHUMH Ta il po3B’si30K. PO3B’sA3yBaHHs CHCTEM JABOX JIHIWHUX PIBHSHb 3
JBOMa 3MIHHMMH: TrpadiyHUM CHOCOOOM; CIOCOOOM MiJACTAHOBKH; CIOCOOOM

noaaBaHHs. Po3B’s13yBaHHS 3a/1ay 3a IOTIOMOT'OK0 CUCTEM JITHIMHUX PIBHSHb

PAIIIOHAJIBHI BUPA3H
Pamionaneii Bupasu. JlomyctuMi 3Ha4eHHST 3MIHHUX. TOTOXHI MEPETBOPEHHS
pamioHadbHUX  BUpa3iB.  PamioHanbHi  piBHSAHHSA.  PiBHOCHIIBHI  pIBHSHHSL.
Po3p’si3yBaHHs paiioHadbHUX piBHSAHb. CTemiHb 3 IUJIMM TOKa3HUKOM 1 HOro
BiacTUBOCTI. CTaHAAPTHUM BUTIISIT YHCTIA.

KBAJIPATHI KOPEHI. JIFICHI UM CJIA



KBagpaTHuii kopinb. ApudmeTuuyHU KBajgpaTHUM KOpiHb. PiBHSAHHS X2 = a.
PamionanpHi uncna. IppamionansHi yncna. [ificHi ynucna. YucnoBi MHOKUHM. Etamnu
PO3BUTKY uHnciia. ApupMETUUYHUM KBaJAPATHUN KOPIHb 3 TOOYTKY, APOOYy 1 CTETCHS.
JloOyTok 1 YacTka KBaApaTHUX KOpPEHiB. ToTOoxHICTh. TOTOXHI TMEPETBOPECHHS
BHUPAa3iB, 110 MICTITh KBaJApaTHI KOPEHI.

KBAJIPATHI PIBHSIHHSI
KBanpatni piBHsHHS. HemoBHI KBaapaTHI pIBHSAHHS, 1X pO3B’sA3yBaHHS.
dopmyrna KopeHiB KBagpaTHOro piBHsAHHI. Teopema Bierta. KBaapaTuuii Tpuuiew,
foro xopeHi. PosknmamaHHs KBagpaTHOTO TpPUWIEHA HA JIHIAHI MHOXKHUKH.
Po3B’si3yBaHHsl pIBHSHB, SIKI 3BOJATHCS A0 KBajapaTHUX. Po3B’s3yBaHHsS 3aaad 3a
JIOTIOMOTOI0 KBaJJPaTHUX PIBHSAHD Ta PIBHSHbD, K1 3BOIATHCA JIO KBaIPATHHX.

HEPIBHOCTI

Yucnosi HepiBHOCTI. OCHOBHI BIAaCTUBOCTI YMCJIOBUX HepiBHOCTEH. [Tounenne
J0JIaBaHHSI 1 MHOXKEHHS HEpIBHOCTEH. 3acTOCyBaHHS BJIACTHUBOCTEH UMCIOBUX
HEPIBHOCTEH JJIsl OI[IHIOBaHHS 3HA4YeHHsS BHpaszy. HepiBHoCTi 31 3MiHHUMU. JIiHIHI
HEpIBHOCTI 3 OfHIEIO 3MiHHOIO. Po3B’s30k HepiBHOCTI. YuUCIOBI MNPOMIKKH.
O0’eqHaHHA Ta Mepepi3 YUCTOBUX MPOMDKKIB. PO3B’s13yBaHHS JIHIMHUX HEPIBHOCTEH
3 OJIHIEI0 3MiHHOI. PiBHOCHIIBHI HepiBHOCTI. CHCTeMH JIHIMHUX HEPIBHOCTEH 3
OJIHIEI0 3MIHHOK, iX po3B’a3yBaHHsA. KBagparHa HepiBHICTh. Po3B’ga3yBaHHs
KBaJIPaTHUX HEPIBHOCTEM.

EJJEMEHTHU NPUKJAJTHOI MATEMATHUKHU
MarematnuHe MojentoBaHHS. BiacoTkoBl po3paxyHku. PopMyiia CKIIaJIHUX
BIJICOTKIB.

YUCJOBI HOCJIIAOBHOCTI
Yucnosi mociiioBHOCTI. ApudmMernuna nporpecis, ii BmactuBocti. Gopmyna
Nn-ro wieHa apudmeruyHoi mporpecii. Cyma mnepmmx N wWieHIB apupMeTHIHOl
nporpecii. ['eomerpuuna mnporpecig, ii BraactuBocTi. Popmyna N-ro uieHa
reomeTpuyHoi mporpecii. Cyma mepmmx N YlICHIB TEOMETPUYHOI TPOrpecii.
Heckinuenna reometrpuyHa mporpecis Ta ii cyma. Po3B’s13yBaHHs BIIpaB 1 3ajlay Ha
nporpecii, B TOMY YHMCJII PUKIATHOTO 3MICTY.

1.2. I'eomerpisn

HAWITPOCTIINI TEOMETPHAYHI ®IT'YPH TA X BIACTUBOCTI
I'eomerpuuni ¢dirypu. Touka, mnpsimMa, BIIPI3OK, NPOMIHb, KyT Ta iX
BJIACTUBOCTI. BumiproBaHHs BiApi3KiB 1 KyTiB. bicekTpuca kyra. Bincranp Mixk 1BoMa
TOYKaMU. BuMiproBaJibHI, KpeCIsIpPChbKI Ta JOMOMDKHI IHCTPYMEHTH, IO
BUKOPHCTOBYIOTBCSI B TEOMETPII.

B3AEMHE PO3TAILIIYBAHHS IMTPSAMUX HA TIJIOIIIUAHI
CymikHI Ta BepTHKaldbHI KyTH, 1iX BiactuBocTi. [lapamensHi Ta
MEePIIeHIMKYJIAPHI TIpsiMi, X BiacTuBOCTI. [lepnenaukymnsp. BiacTtanp Bij TOYKH 10
npsimoi. KyT Mk aBOMa TOpsIMEMH, IO TepeTUHAIOThCSA. KyTH, yTBOpeHi mpu



MepPeTHHI ABOX NPsIMUX C1uHOI. O3HAKHU MapajeabHOCTI MPSIMUX. BlIacTUBOCTI KYTiB,
YTBOPEHUX IPH MEPETHHI MapayieTbHUX MPSIMHUX CITHOIO.

TPUKYTHHUKHU

TpuxkyTHHK 1 Horo eneMmeHTH. PiBHICTh reomeTpuunux (iryp. O3Haku piBHOCTI
TPUKYTHHKIB. Bunn TpukyTHUKIB. PiBHOOEApEHMIT TPUKYTHUK, HOTO BJIACTUBOCTI Ta
o3Haku. Bucora, GicekTpuca 1 MeaiaHa TpUKyTHUKA. O3HAKU PIBHOCTI MPSIMOKYTHHX
TPUKYTHUKIB. BIacTUBOCTI MpAMOKYTHHX TpUKYTHUKIB. CyMa KyTiB TPHKYTHHKA.
30BHIIIHINA KyT TPUKyTHHKa Ta WOro BiactuBocTi. HepiBHicTh TpukyTHHKa. Koo,
onucaHe HaBKOJIO TpukyTHuKa. Koo, Bnucane B TpukyTHHUK. [10mi0HI TPUKYTHUKH.
O3Haku MOJIOHOCTI TPUKYTHHUKIB. 3aCTOCYBaHHSI MOMIOHOCTI TPUKYTHHKIB: CEpeIH1
IOPOMOPIINAHI BIAPI3KA B MPSMOKYTHOMY TPHUKYTHHUKY; BIACTHBICTh O1CEKTpUCH
TPUKYTHHUKA.

YOTUPUKYTHUKU
Yor1upukyTHUK, iioro enemenTu. [lapanenorpam Ta ioro BiaacTUBOCTI. O3HaKU
napaienorpama. [IpsMokyTHHUK, poMO, KBajpar Ta iX BJIACTUBOCTI. Tpareris.
Bnucani Ta omnucaHi 4OTUPUKYTHUKH. Brmcani Ta mneHTpaiabHl KyTH. Teopema
®aneca. Cepenus JiHIA TpUKYyTHUKA, ii BiactuBoctTi. CepemHsi JiHisA Tpanerii, ii
BJIACTUBOCTI.

MHOTI'OKYTHHUKMU. IJIOIII MHOT'OKYTHUKIB

MHOrOKyTHUK Ta oro eixemeHTH. Onykil W Heomykji MHOTOKyTHHKU. Cyma
KYTIB OITyKJIOTO MHOTOKYTHHKa. BriucaHi il onrcani MHOTOKYTHUKH. [ToOHATTS miomi
MHOTOKyTHHKa.  OcHOBHI  BjacTuBOCTi  rmuionml.  Ilmoma  mpsMOKyTHHKa,
napajenorpama, TpukyTHuka. Ilmoma Tpamemii. I[lpaBWibHI MHOTOKYTHUKH.
dopMynu pajiyciB BIMCAHUX 1 OMUCAHUX KUT TPaBUJIBHUX MHOTOKYTHHKIB.
[TobynoBa mpaBMIIbHUX MHOTOKYTHUKIB. JlOBXkHHA KoJa. JIoBkuHA AyTH KOJa.
[I;moma kpyra ta MOro 4acTuH

PO3B’S13YBAHHSA TPUKYTHUKIB

Teopema Ilidaropa. [lepnenaukymsp 1 moxuna, ix BracTuBocTi. CUHYC, KOCUHYC
1 TaHTeHC TOCTPOro KyTa TMNPSAMOKYTHOTO TpUKyTHUKA. CHiBBIAHOUIEHHS MIXK
CTOPOHaMH 1 KyTamMH MPSMOKYTHOTO TPUKYTHHKA. 3HAYCHHS CHHYyCa, KOCHUHYca i
TAHTeHCa JCSKUX KyTiB. PO3B’s3yBaHHS TMPSMOKYTHHUX TPUKYTHHKIB. CHHYC,
KOCHHYC, TaHTeHC KyTiB Bija 0° mo 180°.

ToroxuocTi: sin%a + €0S%0 = 1; sin (180°— o) = sin o; cos (180°— a )= - cos a;
sin (90°— a ) = cos a; cos (90° — a ) = sin o. TeopemMu KOCHUHYCIB 1 CHHYCIB.
Po3B’si3yBaHHs TPUKYTHUKIB. DOpMyIH TS 3HAXOHKEHHS TUIOIII TPUKYTHHKA.

JTEKAPTOBI KOOPIUHATH HA IIVIOIIIUHI
[IpsmokyTHa cucreMa KoopawHAT Ha TwionuHl. KoopmuHatu cepeauHu
BiZIpi3Ka. BijcTanp Mik JBOMA TOUKaMU 13 3aIaHUMH KOOpauHaTaMu. PiIBHSHHS Koa
1 IPSIMO.

I'EOMETPUYHI IEPETBOPEHHA



[Tepemimenns Ta Horo BiaacTUBOCTI. CuUMETpisl BIAHOCHO TOYKH 1 IPSMOI,

MOBOPOT, MapajenabHe nepeHeceHHs. PiBHicTh diryp. IlepeTrBopeHHst moaiOHOCTI Ta
roro BiactuBocTi. 'omoretis. [lonibnicTs diryp. Ilnomnt mogioHuX diryp.

BEKTOPHU HA IIVIOUHI
BekTop. Moayns 1 HanpsiM BekTopa. PiBHICTH BekTOpiB. KoopauHatu BeKkTopa.

JlomaBanHsl 1 BiAHIMAHHA BEKTOpiB. MHOXeHHS BekTopa Ha umcio. KomineapHi
BekTopu. CKaapHUil 100yTOK BEKTOPIB.

w

RHB oo~ O~

12.
13.
14,
15.
16.
17,

18.

=

0.
1.

I1. ITPOI'PAMHI IMTAHHA, IO BUHOCATBHCA HA BCTYIIHE
TECTYBAHHSA 3 MATEMATHUKMU.
OCHOBHI MATEMATHUYHI HIOHATTSA TA ®PAKTHU

Apudmeruka, aaredpa
Hartypaneui uumcina (N). Ilpocti Ta ckmaaHi uucna. JIUTbHUK, KpaTHE.
Haiibinpmmii ciinpHu# Ai1pHUK. HaliMeHIe crinbHe KpaTHe.
O3Haku moaIbHOCTI Ha 2, 3, 5, 9,10.
i1 yncna (Z). PamonansHi uncia (Q). [x momaBaHHA, BiTHIMAHHS, MHOXEHHS i
JIJICHHSL.
[TopiBHSIHHA paliOHATBHUX YUCEN.
Hiticui uncna (R), X 3anuc y BUMIISAL AECATKOBOTO APOOY.
3o00pakeHHs yncen Ha npsmiil. Moayiib yucia, Horo reOMeTpUYHHUI 3MICT.
Yucnosi Bupa3u. Bupasu 1 3 3MiHHUMU.
CryniHb 3 HATYpaJIbHUM 1 palllOHATbHUM MOKa3HUKOM. ApU(PMETUUHUNA KOPIHb.
Jlorapudmu, ix BIaCTUBOCTI.
OnnouseH 1 MHorowieH. Jii Hajg HuMHU. @OPMYIIH CKOPOUEHOTO MHOKEHHS.
MHuorouiex 3 oHi€r0 3MiHHOI0. KOpiHb MHOTOWIEHA (HA IPUKIaAl KBaPaTHOTO
TPUWICHA).
[Tonsitrss dynkuii. Ciocobu 3amanas Gyskii. Obnacte BU3HAYCHHS, 00JIACTh
3Ha4YeHb (QyHKINT. DyHKISA, 0OepHEHA 10 JaHOi.
I'padix Pynkmii. 3poctanns 1 cmagaHHs (QYHKINT, TEPIOJUYHICTh, TAPHICTD,
HEMapHICTb.
O3HaueHHs ¥ OCHOBHI BJIAaCTUBOCTI (DYHKIIIH: JiHIHHOT Yy=aX+D, kBaapaTHIHOI
y=ax2+bx+c.
PiBHsiHHSA. PO3B's13yBaHHsI pIBHSIHB, KOPEH1 PIBHSIHHS.
HepiBHocTi. Po3B's13yBaHHs HEpIBHOCTEH.
Cucremu piBHSHb 1 cucTteMu HepiBHOcTed. Po3'sizyBanHs cucrtem. Kopeni
CHCTEMH.
Apudmernuna Ta reoMeTpuuHa mporpecii. PopMmynu N-eo dieHa 1 cymu N
MEPINNUX YWICHIB MPOTpecii.

I'eomerpis
[Tpsima, mpoMiHb, BIIPI30K, TaMaHa; TOBXKHHA Biapizka. KyT, BennuuHa KyTa.

Beptukanbui Ta cymikHi kytu. [lapanensni npsmi. [leperBopenns nmomaioHoCTI
Ta KOro BJIACTUBOCTI. BigHomeHHs 110111 Moa10HUX (iryp.
[Tpukiaau nepeTBOPEHHS TEOMETPUIHUX (PIryp, BUIH CUMETPIi.



No ok

o

10.
11.
12.

13.

Bekropu. Onepaiiii HaJ BEKTOpaMHu.

MHuorokyTHuK. BepiivHu, CTOpoHH, A1aroHan MHOTOKYTHHKA.

TpukyTHuk. Mesaiana, 6icekTpuca, BUCOTa TPUKYTHHKA, iX BJIACTHBOCTI.

Buaun  tpuxkytHukiB. CHIBBIIHOIIEHHS MK CTOpOHAMH Ta  KyTaMH
OPSIMOKYTHOTO TPUKYTHHUKA.

YoTUpUKYTHUK: Mapajenorpam, NpsMOKyTHUK, poMO, KBapaT, Tparieris.

Konmo i kpyr. Llentp, miametp, pajiyc, Xopjha, CidHa. 3aJeXKHICTh MIX
BIJIpi3KaMHu y KOJI1.

Hotuuna a0 kona. Jlyra komna. CekTop, CErMEHT.

LlenTpanbHi Ta BHCaHi KyTH.

dopMynmu  TIOM[ TEOMETPUYHMX  (iryp: TPUKYTHUKA, MPIMOKYTHHUKA,
napanenorpama, KBajpara, Tpamnei.

JloBkrHa KoJia ¥ JOBXkMHA Ayru Koja. PamianHa mipa kyra. [lmoma kpyra i
IUIONIA CEKTOPA.



III. OCHOBHI BMIHHA I HABUKHA

Ha3ssa po3ainy, Temu

AOITYpi€HT NOBHHEH 3HATH

IIpeaMeTHi BMiHHS Ta cIOCO0OM HABYAJIBLHOI
NiJILHOCTI

AJITEBPA 1 IIOYATOK AHAJII3Y

Po3agia 1. YUCJIA 1 BUPA3HU

JiticHi yncna (HaTypasibHi, i,
pamioHalbHI Ta ippanioHaIbHi),
iX TOpIBHSHHA Ta Jii 3 HHUMH.
Yucnosi MHOKHHHA Ta
CHIBBIJIHOIIIEHHS M)XK HUMU

- BJIACTUBOCTI Ji¥ 3 MIHCHHUMHU YHCIIAMH;

- IpaBHJIa TIOPIBHAHHS JAIHCHUX YHCET;

- O3HaKH MOAUIBHOCTI HaTypalbHUX 4Kcen Ha 2, 3, 5, 9, 10;

- IpaBHJIa OKPYTJICHHS LIJIMX YUCE 1 IECSITKOBUX POOiB;

- O3HAYEHHS KOpEeHs N-ro  cremneHs Ta
apuGMETHIHOTO KOPEHS N-TO CTETICHSI,

- BJIACTHBOCTI KOPECHIB;

- O3HAYCHHS CTETCHS 3 HATypaJIbHHUM, LIJIUM Ta PaliOHATBHUM
MOKa3HUKAMH, iX BJIIACTUBOCTI,

- YUCIIOBI TPOMIXKKH;

- MOAYJb IMCHOTO YKcia Ta HOro BIACTUBOCTI.

- PO3pI3HATH BUIU YHCEI Ta YHCIOBUX ITPOMIXKKIB;

- MOPIBHIOBATH JIIACHI YUCIa;

- BUKOHYBATH JIii 3 IICHUMU YHCIAMH;

- BUKOPUCTOBYBATH O3HAKH TOJITBHOCTI;

- 3HAXO/UTH HETOBHY YacTKy Ta OCTady BiJ AUICHHS
OJTHOTO HATYpPAJIHHOTO YUCIIA HA 1HIIIE;

- IEPETBOPIOBATH 3BUYAMHHUI Jpi0 HaA ACCATKOBHUU Ta
HECKIHUYCHHHI TepioJUIHUil AeCATKOBUI Apid — Ha
3BUYAHUI;

- OKPYTJIFOBATH IIUJTI YKCIIA 1 IECATKOBI Jpoow;

- BUKOPUCTOBYBAaTH  BIIACTUBOCTI  MOJYJIA
pO3B’sI3aHHSA 3a/1a4.

pi(e]

BinHomenHs Ta  mpomopiii.
Bigcorkn. OcHOBHI 3amaul Ha
BiJICOTKH

- BIIHOIICHHS, TIPOMOPILii;

- OCHOBHA BJIACTUBICTh MPOMOPIIII;

- 03HAUEHHS B1/ICOTKA;

- IpaBUJIa BUKOHAHHS BIJICOTKOBUX PO3PaXyHKIB.

- 3HAXOJUTH BITHOIIEHHS YMCEN Yy BUTIIAI BiJCOTKA,
BIJICOTOK BIJ 4YHCJa, YUCIIO 3a 3HAUCHHSAM HOTIO
BIICOTKa;

- pO3B'A3yBaTH 3a7adyl Ha BIJICOTKOBI PO3paxyHKH Ta
IPONOPIIii.

PamionanbHi,  ippalioHaNbHI, | - 03HAYEHHs O0JACTI JIOMYCTUMHUX 3HA4€Hb 3MIHHHUX BHpa3y 31 | - BUKOHYBaTH TOTOXHI MEPETBOPEHHS PalllOHAIbHUX,
CTETICHEBI, MOKAa3HUKOBI, | 3MIHHUMU; ippallioHaJIbHUX,  CTENEHEBUX,  IOKa3HUKOBHUX,
jgorapu(miuHi,  TPUTOHOMET- | - O3HAUEHHS TOTOXHO PIBHUX BHUPA3iB, TOTOKHOTO MEPETBOPEHHS | JIOrapu(MIYHUX, TPUTOHOMETPUYHUX BHpa3iB Ta
puYHi  BUpa3d Ta  iXHI | BHpa3y, TOTOXKHOCTI, 3HAXOJUTU 1X YHCJIOBE 3HAUEHHS NpPU 3aJaHUX
NEPETBOPEHHS - O3HAYEeHHsI OJJHOWIEHA Ta MHOTOUJICHA; 3HAYEHHSX 3MIHHHX.

- MpaBWJIa JIOJIaBaHHA, BiHIMAHHS 1 MHOXKEHHS OJHOYIEHIB Ta
MHOTOYJICHIB;

- (opmymH CKOPOUEHOTO MHOKEHHSI,;

- PO3KJIaJI MHOTOWICHA HA MHOKHHKW;

- O3Ha4YeHHs anreopaiuHoro 1poody;

- IpaBWJIa BUKOHAHHS il 3 anreOpaiuHuMu apobamu;




Hasga po3ainy, Temu

AOITYpi€HT NOBMHEH 3HATH

IIpenmeTHi BMiHHSA Ta CIOCO0OM HABYAJIbHOI
TiJILHOCTI

- O3HAUCHHS Ta BJIACTUBOCTI JIOrapudma, IeCATKOBUH i
HATYpaJIbHUIA JTOTapHUPMH;

- OCHOBHA JiorapruMiuyHa TOTOXKHICTB;

- O3HAYCHHS CHHYCA, KOCHHYCA,
YHCIIOBOTO apTyMEHTY;

- OCHOBHA TPUTOHOMETPHYHA TOTOXKHICTh Ta HACIIKY 3 HE,

- hopMyiH 3BE/ICHHS;

- (opmysm To1aBaHHS Ta HACIIIKH 3 HUX.

TaHr¢Hca, KOTaHI'CHCa

Posnin 2. PIBHSAHHS, HEPIBHOCTI TA IX CUCTEMHU

JlinikiHi, KBaJpaTHi,
pamioHaybHi,  ippamioHaJbHi,
MMOKAa3HUKOBI,  Jiorapu(MiuHi,
TPUTOHOMETPHYHI  PIBHSHHS,
HEpPIBHOCTI Ta iX CHCTEMH.
3acTocyBaHHs PIBHSIHB,

HepiBHOCTEH Ta X cucTeM [0
PO3B'sI3yBaHHS TEKCTOBUX 33724

- PIBHSHHS 3 OJIHI€I0 3MIHHOIO, O3HA4YEeHHsI KOpeHs (PO3B'A3KY)
PIBHSTHHS 3 O/IHI€I0 3MIHHOIO;

- HEpIBHICTh 3 OJIHIEIO 3MIHHOIO,
HEPIBHOCTI 3 OJTHIEIO 3MIHHOIO;

- O3HAYEHHs PO3B'SI3KYy CHCTEMH DPIBHSHb 3 JABOMAa 3MIHHUMH Ta
METO/IH 1X PO3B'sA3aHb;

- PIBHOCHJIBHI PIBHSIHHS, HEPIBHOCTI Ta 1X CHCTEMH;

- METOM  PO3B'SI3yBaHHS  palllOHAJIbHUX, IppalllOHAIbHUX,
NOKa3HUKOBHUX, JTOTapU(PMiIYHUX, TPUTOHOMETPHUYHUX PIBHSHb.

O3HA4YCHHA pOSB'ﬂSKy

- pO3B'sI3yBaTU PIBHSAHHS 1 HEPIBHOCTI MEpUIOrO Ta
JPYroro CTENEHiB, a TaKOX PIBHSAHHSA 1 HEPIBHOCTI,
1110 3BOJATHCS JI0 HUX;

- PO3B'SI3yBaTH CHCTEMH pIBHSHb 1 HEpiBHOCTEH
NEepIIOr0 1 JAPYroro CTENEeHiB, a TaKoX Ti, IO
3BOJSTHCS 10 HUX;

- PO3B'SI3yBaTU PIBHSAHHS 1 HEPIBHOCTI, IO MICTAThH

CTENEHEBl,  IOKAa3HWKOBI,  JorapupmiyHi  Ta
TPUTOHOMETPUYHI BUpa3Hy;
- pO3B'sI3yBaTH PIBHSIHHS, 1o MICTATH

TPUTOHOMETPUYHI BUpa3Hy;

- pO3B'A3yBaTH ippalliOHaIbH1 PIBHSIHHS;

- 34CTOCOBYBAaTH 3arajlbHi METOIM Ta MpHHOMH
(po3knamaHHs HAa MHOXHHUKH, 3aMiHa 3MIHHOI,
3aCTOCYBaHHS BJAacTUBOCTEH (YHKIINH) y mporeci
PO3B'I3yBaHHA PIBHSAHb, HEPIBHOCTEH Ta CUCTEM;

- KOpHUCTYBaTUC TpadiyHUM METOJIOM PO3B'S3yBaHHS
1 IOCIIJIPKEHHS PIBHSIHb, HEPIBHOCTEN Ta CUCTEM;

- 3aCTOCOBYBATH PIBHSIHHS, HEPIBHOCTI Ta CUCTEMH J10
PO3B'sI3yBaHHS TEKCTOBUX 33]1a4;

- PO3B'SI3yBaTH pPIBHSHHS 1 HEPIBHOCTI, IO MICTATh
3MiHHY il 3HAKOM MOJIYJIS;

- PO3B'sI3yBaTH DPIBHSIHHS, HEPIBHOCTI Ta CHUCTEMHU 3




Hasga po3ainy, Temu

AOITYpi€HT NOBMHEH 3HATH

IIpenmeTHi BMiHHSA Ta CIOCO0OM HABYAJIbHOI

TiJILHOCTI
napaMeTpami.
Po3ain 3. DYHKIII
Jliniiini, KBaJIpaTHYHI, | - O3HAYCHHS (PYHKIIIT, 00J1acTh BU3HAYCHHS, - 3HAXOJUTH 00JIaCTh BU3HAYCHHS, 00J1aCTh 3HAUYEHb
CTEIEHEBI, MMOKa3HUKOBI, | 00yacTh 3HaUeHb PyHKIII1, rpadik GHyHKIIIT; GyHKIIIT;
norapudmivHi Ta | - cmocoOu 3amaHHs (DyHKIINA, OCHOBHI BIACTUBOCTI Ta rpadiku | - JOCTIIKYyBaTH Ha MapHICTh (HeTapHiICTh),
TpUrOHOMETpUYHI (PyHKIII, iX | (yHKUINA, yKa3aHUX Y Ha3Bl TEMHU; NePIOANYHICTh (YHKIIIO;
OCHOBHI BJIacTHBOCTi. UmMcioBi | - 03HaueHHs PyHKII1, 00epHEHOT 0 3a7aHOT; - OynyBatu  rpadiku  eneMeHTapHHX  (DYHKIIIH,

[IOCJIIOBHOCT1

- 03HAYCHHS APUPMETUYHOT Ta TEOMETPUYHOI TPOTPECIH;

- bopmynu n-ro unena apupMeTHYHOI Ta TEOMETPUYHOT
MIPOTrpecii;

- bopmynmu cymm N mepmux UJICHIB
TFE€OMETPUYHOT ITPOTPECIii;

- popMmyna cyMH HECKIHYEHHOI TE€OMETPHUYHOI Tporpecii 3i
3HAMEHHHKOM (] < 1.

apupMeTHyHoi Ta

BKa3aHMX Y Ha3Bi TeMH;

- BCTaHOBJIIOBATH BJIACTUBOCTI YHUCIOBHX (DYHKIIiH,
3amanux Gopmynoro abo rpadikom;

- BUKOPUCTOBYBATHU MEPETBOPEHHS TpadikiB (HyHKIIIH;

- po3B's3yBaTH  3agayi  Ha  apudMeTHUHy Ta
Te€OMETPUYHY MIPOTPecii.

TToxinua byHKii, i
reoMeTpuuHuil  Ta  (Gi3uuHUA
3micT. [loximHI eneMeHTapHHX
(byHKIIH.

[IpaBuna qudepenuiroBaHHs

- PIBHSHHS JOTUYHOI 70 rpadika QyHKIIi B TOYIII;

- O3HAaYEHHS MOX1AHO1 (PYHKIIT B TOYII;

- (13UYHMIA Ta TEOMETPUYHUI 3MICT MOX1/IHOT;

- TaOJUIIS TOXITHUX eJIeMEeHTapHUX (QYHKITIH;

- MpaBWJIa 3HAXO/KEHHS TOXIAHOI CyMH, JOOYTKY, YaCTKH JBOX
byHKIIIH;

- TIPAaBWJIO 3HAXO/KEHHSI MOX1THOT CKJIaeHOT (PYHKITI.

- 3HaXOJUTH KYTOBHM KOeQILIEHT 1 KyT HaxXuiy
JOTUYHOI J10 rpadika ¢pyHKLIT B TOYII];

- 3HAaXOJUTH MOX1/IHI eJIeMEHTapHUX QYHKIIIH;

- 3HaXOJUTH YHCIOBE 3HAYEHHS MOXigHOI (YHKIII B
TOYIII JUTSI 3aJJaHOTO 3HAUEHHS apTyMEHTY;

- 3HaXOJUTH TMOXIJHY CyMH, AOOYTKY 1 YacTKM JBOX
bynxuiii;

- 3HAXOJIUTH MOXIJHY CKJIQAECHOT PYHKIT;

- pO3B'A3yBaTH 3a1aul 3 BUKOPUCTAHHSIM
Te€OMETPUYHOro Ta (Pi3UYHOr0 3MICTY MOXIAHOI.

Hocnimxenns  QyHkmii  3a
JIOTIOMOT OO0 MOX1HOT.
[ToOynoBa rpadikiB GyHKIII

- IOCTaTHS yMOBa 3pOCTaHHs (Cra/ilaHHs) QYHKIII Ha TPOMIXKKY;
- eKCTpeMyMH (YHKIIIT;
- O3HaYeHHS HaMOLIBIIOrO 1 HAMEHIIIOT0 3Ha4eHb (DYHKIIII.

- 3HAaXOJUTH MPOMIKKH MOHOTOHHOCTI (DYHKIIIT;

- 3HaXOJUTH EKCTPEeMyMHU (QYHKII 3a JOMOMOTOI0
MOX1AHOI, HaWOiNbIIe Ta HaWMEHIIe 3HA4YCHHS
yHKwii;

- JOCHIKyBaTH (YHKIIII 3a JOMOMOTOI MOXiAHOI Ta
OynyBaTH ix rpadiku;

- pO3B'A3yBaTH MPUKIAAHI 33/7adi Ha 3HAXOJKECHHS
HaWOUIBIINX 1 HAWMEHIINX 3HAYCHb.




Hasga po3ainy, Temu

AOITYpi€HT NOBMHEH 3HATH

IIpenmeTHi BMiHHSA Ta CIOCO0OM HABYAJIbHOI
TiJILHOCTI

[lepBicHa  Ta BU3HAYCHUI
IHTEeTpal.
3acTocyBaHHS BHU3HAYEHOTO

iHTerpanza 10 0OYMCIIEHHS TUIOIT
KPUBOJIIHIMHUX Tparemii

(GyHKINI, BU3HAYEHOTO IHTErpaia,

- O3HAYCHHS IEPBICHOT
KPHUBOJIHIMHOT Tpamenii;

- TaOUIIs IePBICHUX (DYHKIIIH;

- IpaBUJIa 3HAXO/HKECHHS MEPBICHUX;

- ¢popmyna Herotona — JleiiOHima.

- 3HAaXOJIUTH TIEPBICHY, BUKOPUCTOBYIHOUH i
OCHOBHI BJIaCTUBOCTI;

- 3actocoByBatn (popmyny Hprorona-JIeibnina s
00YMCIIEHHSI BU3HAYEHOTO IHTerpaa,

- 00YMCIIIOBAaTH TUIONLY KPHWBOJIIHINHOI Tparemii 3a
JIOTIOMOTOFO 1HTeTpaa;

- pO3B'A3yBaTU HANMPOCTINII MPHUKIATHI 3a7adi, II0
3BOJISATHCS JI0 3HAXO/DKCHHS IHTErpaja.

Po3nin 4. EJIEMEH

T 1 KOMBIHATOPUKH, HIOYATKHM TEOPII HMOBIPHOCTEM TA EJEMEHTH CTATUCTUKH

[TepecTanoBku (0€3 MOBTOPEHB ).

- O3HAYEHHS MEePECTaHOBKH (0€3 MOBTOPEHD);

- pO3B'sI3yBaTH HAUIIPOCTIII KOMOIHATOPHI 3a/1aui;

KoMm6inaTopHi npaBmwia cymMu Ta | - KOMOIHATOPHI MpaBujia CyMH Ta JOOYTKY; - o0uuCIIOBaTH B HAHTIPOCTIIIHIX BUIIAJIKaxX
JTOOYTKY. ﬁMOBipHiCTL - KJIaCHYHE O3HAauYeHHs WMOBIPHOCTI TMOAIl, HaWOpOCTIMIi HMOBIPHOCTI BUITQIKOBHX ITOJIiH;
BUNAKOBOI moxii. BuOipkoBi | BUIaaKu MiApaxyHKy HMOBIpHOCTEH MOIIH; - o0uMcIIOBaTU Ta aHaJi3yBaTu BUOIPKOBI
XapaKTEPUCTUKH - O3HAYeHHS BHOIPKOBUX XapaKTEPUCTUK PAIB JMaHUX (pO3Max | XapaKTEPUCTHKU PSJIiB JaHUX (po3Max BHOIPKH,
BUOIPKH, MOJIa, ME/lilaHa, CepEaHE 3HAUCHHS); Moja, MeJliaHa, CepeHE 3HAUCHHS).
- TpadiuHa, TabiaMyHaA, TEKCToBa Ta 1HON (OPMH MOJAHHS
CTaTHCTUYHOI 1H(opMmalii.
I'EOMETPIA
Pozaial. IJIAHIMETPISA
Haiinpocrimi r€OMETPHYHI | - MOHATTSA TOYKH 1 PsIMOi, MPOMEHS, BiJIpi3Ka, JaMaHo1, KyTa; - 3aCTOCOBYBaTH O3HAYE€HHS, O3HAaKU Ta BIACTUBOCTI
¢irypy Ha IUIOMIMHI Ta IX |- aKCIOMHM IJIaHIMETpIi, HaUIpPOCTIIINX r€OMETPUYHUX ¢iryp 10
BJIACTUBOCTI - CyMIXHI Ta BEpTHKaJIbHI KyTH, OiCEKTpHca KyTa; pO3B'SI3yBaHHS IUIAHIMETPUYHUX 337ad Ta 3aj1ad
- BJIACTUBOCTI CyMD)KHUX Ta BEPTUKAJIbHUX KYTIB; MPAKTUYHOTO 3MICTY.
- BJIACTHUBICTb OiCEKTPUCH KYTa;
- mapa’jelsibHi Ta NepreHUKYISPHI MPsAMI;
- NepHeHIUKYIAp 1 TOXWIa, CEepeAMHHUN NepHeHIUKYIIp,
B1JICTaHb BiJ] TOUKH JIO MPSMOT;
- O3HAKH MapajeIbHOCTI MPIMHUX;
- teopema Dasieca, y3aranbHeHa Teopema Daseca.
Komo ta kpyr - KOJIO, KPYT Ta IX €JIEMEHTH; - 3aCTOCOBYBaTH HaOyTlI 3HAHHS 1O pO3B'SI3yBaHHS

- LEHTPaJIbHI, BIMCaH1 KyTH Ta iX BIACTUBOCTI;
- BJIACTHBOCTI IBOX XOPJ, 1[0 NEPETHHAIOTHCS,;

HJIaHiMeTpI/I‘-IHI/IX 3aa4 Ta 3a/1a4 IMPaKTHIHOT'O 3MiCTy.




Hasga po3ainy, Temu

AOITYpi€HT NOBMHEH 3HATH

IIpenmeTHi BMiHHSA Ta CIOCO0OM HABYAJIbHOI
TiJILHOCTI

- IOTWYHA [0 KOoJja Ta Ii BJIaCTUBOCTI.

TpukyrHuku - BU/IM TPUKYTHHUKIB Ta IX OCHOBHI BJIaCTUBOCTI; - K1acu(iKyBaTM TPUKYTHUKM 3a CTOPOHAMHU Ta
- O3HAKH PIBHOCTI TPUKYTHUKIB; KyTaMu;
- MeJiaHa, OiceKTpuca, BUCOTa TPUKYTHHUKA Ta iX BIACTUBOCTI; - pO3B'A3yBaTH TPUKYTHHKH;
- TeopeMa Mpo CyMy KyTiB TPHUKYTHHUKA, - 3aCTOCOBYBaTH O3HAUEHHS Ta BIIACTHUBOCTI PI3HUX
- HEpIBHICTh TPUKYTHHUKA,; BU/IIB TPUKYTHUKIB pi (o) PO3B'sI3yBaHHS
- CepeHs JIiHisI TPUKYTHHKA Ta ii BIACTHBOCTI; IUTAHIMETPUYHUX 3a7ad  Ta 3a4ad PaKTHIHOTO
- KOJIO, OINHMCAaHE HAaBKOJO TPUKYTHHKA, 1 KOJO, BIHCAaHE B | 3MICTy;
TPUKYTHUK; - 3HAXOJUTH paJlyCH KOJa, ONHMCAHOTO HAaBKOJIO
- Teopema Ilidaropa, mnpomopiiiiHi BiApI3KM TPSIMOKYTHOTO | TPHUKYTHHKA, i KOJIa, BIUCAHOTO B TPUKYTHUK.
TPUKYTHHKA,
- CHIBBIAHOIIEHHS MDK CTOPOHAMH 1 KyTaMH HPSIMOKYTHOTO
TPUKYTHHKA,
- TeopeMa CHHYCIB;
- TeOpeMa KOCHHYCIB.
YoTUPUKYTHUK - YOTUPUKYTHHK Ta HOT0 eIeMeHTH; 3aCTOCOBYBAaTH O3HAU€HHsS, O3HAKM Ta BJIACTUBOCTI
- IapaJiejiorpam Ta Horo BIaCTHBOCTI; PI3HHMX BHJAIB UYOTHPUKYTHHUKIB JO pPO3B'SI3yBaHHS
- O3HAKM Mapajenorpama; IUTaHIMETPUYHUX 33]a4 Ta 3a]1a4 IPaKTUYHOTO 3MICTY.
- IPSIMOKYTHHUK, poMO, KBaJjpat, Tpamnelis Ta iX BJIacTUBOCTI;
- cepe/IHsl JIiHiA Tparmewuii Ta ii BJ1acTUBICTD;
- BIIMCaHI B KOJIO Ta ONMHKCaHI HABKOJIO KOJIa YOTUPUKYTHHUKH.
MHOTIOKYTHUKH - MHOTOKYTHHK Ta HOT0 eIeMeHTH, ONYKJINl MHOTOKYTHHK; 3aCTOCOBYBAaTH O3HAYECHHS Ta BJIACTUBOCTI

IIEpUMETP MHOTOKYTHHKA;
CyMa KyTiB OIYKJIOT'O MHOTOKYTHHUKA;

MpaBWJIbHUNA MHOTOKYTHHK Ta HOTO BJIAaCTHUBOCTI;

BITMCAaHI B KOJIO Ta ONMCaHI HABKOJIO KOJIa MHOTOKYTHHKH.

MHOTOKYTHHKIB JI0 PpO3B'S3yBaHHS IUIAHIMETPUYHUX
3aj1a4 Ta 3aJa4 MPaKTUYHOTO 3MICTY.

['eomerpuuHi BeMWYMHH Ta iX
BUMIpPIOBaHHS

JIOBXKUHA BIJIpi3Ka, KOJIa Ta HOTO JTYTH;

BEJIMYMHA KyTa, BAMIPIOBaHHS KYTiB; Mapajieaorpama
NEPUMETP MHOTOKYTHHKA;

dopmynu Uit OOYMCIIEHHS IUIOIII TPUKYTHHMKa, , pomoa,
KBajJpaTa, Tparelii, NpPaBWIBHOTO MHOTOKYTHHKA, Kpyra,
KPYTOBOT'O CEKTOpA.

- 3HaXOAUTHU JIOBKHUHU BIJPI3KiB, IPayCHI Ta pajiaHH1
MipH KYTiB, IUIOII T€OMETPHUYHUX DIryp;

- 00YMCIIIOBATH JTOBXXKMHY KOJia Ta MOTo AyT, TUIONLY
Kpyra, KpyroBoro ceKropa;

- BUKOPHCTOBYBaTH (OPMYIIH TUION[ TE€OMETPUIHHX
¢iryp 10 po3B'si3yBaHHS IUIAHIMETPUYHHUX 337a4 Ta




Hasga po3ainy, Temu

AOITYpi€HT NOBMHEH 3HATH

IIpenmeTHi BMiHHSA Ta CIOCO0OM HABYAJIbHOI
TiJILHOCTI

3a/lav IPAKTUIHOT O 3MiCTy.

KoopauHath Ta BEKTOpH Ha
[UIOLIMHIL

OpSMOKYTHA CHCTeMa KOOPAMHAT Ha IUIOIIMHI, KOOPIMHATH
TOYKH;

dbopmyna I OOYMCIICHHS BIACTaHI MK JBOMAa TOYKaMH Ta
dopmyna st OOUMCIIEHHS! KOOPIAUHAT CEPEANHU BiIPI3Ka;
PIBHSHHS IPSIMO] Ta KOJIa;

HOHATTS. BEKTOpa, NIOBXXMHA BEKTOpa, KOJiHEapHI BEKTOPH,
PiBHI BEKTOPH, KOOPIWHATH BEKTOPA;

JIOJaBaHHs, BiJHIMAHHS BEKTOPIB, MHOXXCHHS BEKTOpa Ha
YHCIIO;

PO3KJIaJ]l BEKTOpA 3a BOMA HEKOJIHEAPHUMH BEKTOPaMH;
CKaJIIpHUH JOOYTOK BEKTOPIB Ta HOTO BIACTHBOCTI,

dopMyna a1 3HAXO/PKEHHS KyTa MK BEKTOpPaMu, IO 3a/aHi
KOOPAWHATAMU;

YMOBHU KOJIIHEAPHOCTI Ta MEPHEHAUKYISIPHOCTI BEKTOPIB, IO
3a/1aH1 KOOpJIMHATAMU.

- 3HAXOJWTH KOOPAMHATH CEePEJAMHHM BiJpi3ka Ta
BIZICTaHb MK JBOMa TOYKAMU;

- CKJIaJIaTH PIBHSHHS MIPSIMOI Ta PIBHSIHHS KOJIa;

- BUKOHYBATH [lii 3 BEKTOpaMH;

- 3HAXOJIMTH CKAJSPHUN JOOYTOK BEKTOPIB;

- 3aCTOCOBYBAaTH  KOOPJWHATH 1  BEKTOPH  JIO
pO3B'SI3yBaHHS IUIAHIMETPUYHHX 3a7ad Ta 3ajJad
NPaKTUYHOTO 3MICTY.

['eomeTpuuHi nepeTBOpEHHS

OCHOBHI BHJM Ta 3MICT TE€OMETPUYHUX TIEPETBOPEHb Ha
IUIOIIKMHI (pyX, CUMETpis BIIHOCHO TOYKH 1 BITHOCHO MpPSIMOI,
MIOBOPOT, napaiesbHe NepeHEeCeHHS, MIEPETBOPEHHS
MOoAIOHOCTI, TOMOTETIs);

03HAKU MO/11I0HOCTI TPUKYTHHUKIB,;

BiJTHOIIIEHHS TUIONI MOAIOHUX Diryp.

BUKOPUCTOBYBaTH  BJIACTHUBOCTI ~OCHOBHUX  BHUJIB
rE€OMETPUYHUX MEPeTBOPEHb, O3HAKU MOIIOHOCTI
TPUKYTHUKIB /10 PpO3B'SI3yBaHHS IJIAHIMETPUUHUX

3a4aa4 Ta 3a1a4 NpaKTHIHOI'O 3MiCTy.

Po3nin 2. CTEPEOMETPISA

[psimMi Ta MIOLUIMHU y IPOCTOPI

aKCIOMH 1 TEOpEeMH CTEPEeOMETPii;

B3a€MHE PO3MIIIEHHS MIPSIMHUX Y TIPOCTOPI, TPSMOT Ta TUTOIUHH
y IPOCTOPI, IUIOIIKH Y POCTOPI;

O3HAKH MapajebHOCTI MPSMUX, TPSAMOT 1 TUTOIIUHH, TUTOIINH;
napaneiabHe IPOSKTYBaHHS;
O3HAKH TIEPIECHIUKYISIPHOCTI
IUIOILUH;

MPOEKIIisl TOXUJIO1 Ha IUIOIIMHY, OPTOrOHAIbHA MPOEKIIis;
npsiMa Ta 00epHEHa TEOPEMH PO TPH NMEPIEHIUKYIISIPH;

npsiMoi 1 TUIOIIMHM, JIBOX

- 3aCTOCOBYBATH O3HAUEHHsI, O3HAaKH Ta BIACTUBOCTI
napajeinbHUX 1 NEepHeHAUKYIIPHUX HOPSIMHUX 1
IUTOIIMH J0 PO3B'A3YBaHHS CTEPEOMETPHUYHUX 3aj]1au
Ta 3a7ja4 IPAKTUYHOTO 3MICTY;

- 3HAXOJUTH 3a3HA4YCHI BIIICTaHI Ta BEJIWYMHU KYTIB Y
MIPOCTOPI.




Hasga po3ainy, Temu

AOITYpi€HT NOBMHEH 3HATH

IIpenmeTHi BMiHHSA Ta CIOCO0OM HABYAJIbHOI
TiJILHOCTI

BIJICTaHb BiJl TOYKH JI0 TUIONIMHH, BiJl TOYKH JO MPSAMOI, BiJl
OpsAMoi 10 TapayieNbHOl i IUIOMMHM, MK MapajelbHUMHU
OpsIMUMH, ~ MDK ~ THapajielbHUMH  IUIOIIMHAMH,  MIXK
MUMOODKHUMU TPSIMUMU;

03HaKa MUMOODKHOCTI TIPSAMUX;

KYT MK IPSIMUMH, TIPSIMOIO Ta TUIONIWHOIO, TUIOIIMHAMMU.

MHororpaHHHKH, Tina i

NOBEPXHI 00epTaHHSA

JIBOTPAaHHUH KYT, JTIHIHHUHN KyT IBOTPAHHOTO KYTa;
MHOTOTPAaHHHKH  Ta  iX  €JIeMEHTH, OCHOBHI  BHIH
MHOTOI'PaHHMKIB: MpHU3Ma, Mapayelielines, mpamiaa, 3pizaHa
mipamina;

TiJIa 1 MOBEpXHI 0OEPTAaHHS Ta iX €JIEMEHTH, OCHOBHI BUIHU TiJ 1
MOBEPXOHb 00EpTaHHS: IMJIIHAP, KOHYC, 3pi3aHuid KOHYC, KYJIs,
chepa;

nepepi3u MHOTOTPAHHUKIB Ta T1T 00€pTaHHS IUIOLIHHOIO;
KOMOIHAI[i TeOMETPUYHHX Ti;

dbopmynu st OOYUCIEHHS TUION] TOBEPXOHb,
MHOT'OI'PAaHHMKIB 1 TiJ1 00epTaHHS

00’eMiB

- pO3B'sI3yBaTH

3ajauyi  Ha  OOYHMCIICHHS
IIOBEPXOHB Ta 00’ €MiB r€OMETPUYHHUX Til,
BCTAHOBIIIOBATH 3a PO3FOPTKOIO IOBEPXHI BUJ
TE€OMETPUYHOTO TiNIa;

3aCTOCOBYBAaTH O3HAYEHHS Ta BJIACTUBOCTI OCHOBHUX
BUIIB MHOTOTPAHHUKIB, TUT 1 MIOBEPXOHb OOCpTaHHS
710 PO3B'A3yBaHHs CTEPEOMETPUYHMX 3a/ad Ta 3a/1ad
NPaKTUIHOTO 3MICTYy.

I1JI011]

Koopaunatu Ta
pocTopi

BEKTOPH Y

OpSMOKYTHA CHCT€Ma KOOpJIMHAT Yy MPOCTOPi, KOOPAMHATH
TOYKH;

dbopmyna s 0OYMCIEHHS BiACTaHI MDK JBOMa TOYKAMH Ta
dbopmyna aist 00UMCIEHHS KOOPAUHAT CepeUHU BIIPi3Ka;
HOHATTS. BEKTOpa, JIOBKMHA BEKTOpa, KOJIHEapHI BEKTOPH,
P1BHI BEKTOPH, KOOPJUHATH BEKTOPA;

JI0JJaBaHHSA, BIJHIMAHHA BEKTOPIB, MHOXXEHHS BEKTOpa Ha
YHCIIO;

CKaJIIpHUI TOOYTOK BEKTOPIB Ta HOTO BIACTUBOCTI,

dbopmyrna I 3HAXO/DKEHHSI KyTa MDK BEKTOpaMH, IO 3a/1aHi
KOOpJIMHATaMU;

YMOBH KOJIIHEAPHOCTI Ta MEPHEeHAUKYISIPHOCTI BEKTOPIB, 1110
3aJjaHi KOOpAMHATAMH.

3HAaXOJUTU KOOPJAMHATH CEpeJUHM BiApi3Ka Ta
BIJICTaHb MI’K IBOMa TOUKaAMU;

BUKOHYBATH i1 3 BEKTOPAMU;

3HAXOJIUTHU CKAISIPHUHN 100YTOK BEKTOPIB;
3aCTOCOBYBAaTH  KOOPJMHATH 1  BEKTOpU [0
pO3B'I3yBaHHS CTEPEOMETPUYHUX 3a/Jad Ta 3ajaay
MPAKTUYHOTO 3MICTY.
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