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3MICT ITPOI'PAMUA
[. AJITEBPA

HATYPAJIbHI YUCIJIA

HartypasnbHi yncna. Yucno Hynb. Biapizok. BumiproBanns 1 moOymoBa Bigpi3ka.
[Ipominb, npsma. Koopaumnatauii npominb. [lopiBHAHHA HaTypaJbHUX YHCEN.
JlomaBanHs 1 BiJHIMAaHHS HATypaJbHHUX 4ucel. BrmactuBocTti momaBaHHS. MHOKEHHS
HaTypaJibHUX uyucell. BiactuBocti MHOXeHHs. KBampatr 1 ky® uyumcrna. [limeHHs
HaTypaidbHuX uucen. JlineHHs 3 octauero. Uucnosi Bupasu. bykBeHi Bupasu Ta ix
3HaueHHs. Dopmynu. PiBHsSHHSA. PO3B’s13yBaHHS PIBHSHB.

JIPOBOBI YNCJIA

Hpo6oBi uncna. 3Buyaiini apobu. [IpaBuiibHi Ta HEenmpaBuiIbHI Apodu. MimaHi
yucia. [TopiBHAHHS 3BUYaliHUX APOOIB 3 OJJHAKOBUMH 3HaMeHHUKaMU. JlomaBaHHS 1
BIIHIMaHHS 3BHYAMHUX JpOOIB 3 OJHAKOBUMHU 3HaAMEHHHMKaMmH. [lecsTkoBuil npio.
3anuc 1 YuTaHHA JeCATKOBHUX Apo0iB. IIOpIBHSIHHS 1 OKPYTJIEHHS 1ECATKOBUX APOOIB.
JlonaBaHHsI, BiAHIMAaHHS, MHOXXEHHS 1 JAUICHHS JECATKOBUX Jpo0OiB. OCHOBHa
BIAacTUBICTh JpoOy. CkopoueHHs apoOy. HaliMeHmmMili croinbHUNA 3HAMEHHUK.
3BefeHHsT JpoOIB A0 CHUIBHOrO 3HaMeHHHKA. [lopiBHsHHA nApoOiB. JlonaBaHHS,
BIIHIMaHHSI, MHOXKCHHS 1 JIIJICHHS 3BUYAHUX Apo0iB. 3HAXOKEHHS Apo0y BiJl yKCia
1 uucna 3a WHoro npobOom. IleperBopeHHS 3BUYAWHUX JpOOIB Yy JECSATKOBI.
HeckinueHHi mepioauyHi JAECATKOBI JIpoOu. JlecaTkoBe HAONMKEHHSI 3BUYAMHOTO
npo0y. Cepenne apudpMeTuyHe, HOTO BUKOPHUCTAHHS I PO3B’S3yBaHHS 3aaad
MpakTUYHOTrOo 3MicTy. CepelHE 3HAaUCHHSI BEJIMUUHU.

[HOAIJIBHICTDS YUCEJI

JinpHUKH HaTypasibHOTO yncia. O3Haku noaubHOCTI Ha 2, 3, 9, 51 10. IIpocTi
Ta CKJIaJeHl uncia. Po3kiagaHHs yucesl Ha TMPOCTi MHOXKHUKUA. CHIUTBHUN JTITBHUK
KiTbKOX yucen. HalOinpluii cniibHUM AiibHUK. B3aemHo mpocti uucna. CroijabHe
KpaTHe KUIbKOX yKcel. HaliMeHIe ciijbHe KpaTHe.

BIJTHOIIEHHS I IIPOITOPIIT

Bignomenns. OcHoBHa BIacTUBICTh BigHOIIeHHA. I[Ipomopiiis. OcHOBHa
BJIACTUBICTH Tpomnopilii. Po3B’s13yBaHHs PiBHSHb HAa OCHOBI BJIACTUBOCTI MPOMOPIIIi.
[Ipsima mpomopiriiiHa 3aneXHICTh. 3a1a4l Ha MPOMOPLIMHKKN MO,

PAIIIOHAJILHI UUCJIA TA AI1 HAJI HUMU

HNonatni Ta Bim'emui uucna. Yucino 0. Koopaunataa npsima. IlporunmexHi
gyucia. Moaynb uncna. i yucna. Pamionanshi uncna. [TopiBHSAHHS paliioHaTBHUX
yucen. JlomaBaHHs, BIJHIMAHHS, MHOXXEHHS 1 [IJICHHS palliOHAJIBHUX 4YHUCET.
BrnactuBocTi nogaBaHHA 1 MHOXKEHHS palllOHAIbHUX 4Hcell. PO3KpUTTS Ty»KOK.
[Ton16H1 noganku Ta ix 3BefeHHs. PiBHsHHSA. OCHOBHI BJIACTUBOCT1 PIBHSHHS.



JITHIVHI PIBHSHHSA 3 OJHIEIO 3MIHHOIO

JliHiitH1 pIBHSHHS 3 OJAHIEIO 3MIHHOIO. PO3B’sA3yBaHHA JIHIWHUX PIBHSHD.
Po3B’si3yBaHHs 3a/1a4 3a JOMOMOTOIO JIHIMHUX PiBHSAHb. PIBHSHHS SIK MaTeMaTH4HA
MOJIeJb 3a/aui.

[{IJII BUPA3U

Bupaszu 31 3minaumu. Lim parionansHi Bupa3u. YnciaoBe 3HaYEHHS BHUpa3y.
Totoxkni Bupasu. TotoxkHicTh. TOTOXHI TIepeTBOpPeHHs BUpa3y. JloBeneHHs
ToTOXKHOCTeH. CTemnmiHb 3 HaTypaJbHUM TOKa3HUKOM. BiacTuBOCTI cTemeHs 3
HaTypajdbHUM mMokKazHUKOM. OpHouwned. CraHmapTHUMl BUIJSJ — OJAHOYICHA.
[ligHeceHHs OMHOYIIEHIB 10 CTEIeHsA. MHOXKEHHS oaqHowWIeHIB. MHorowreH. [loaioH1
YJIeHM MHOTOWIeHa Ta iX 3BeAeHHS. JlojaBaHHS 1 BiAHIMAHHS MHOTOYJICHIB.
MHOXEHHSI OTHOWJIEHA 1 MHOTOWJIEHA; MHOXKEHHS JIBOX MHOTOWIEHIB. Po3kiiaganHs
MHOTOWICHIB Ha MHOKHHUKH CIIOCOOOM BHHECEHHS CIIJILHOTO MHOKHHKA 32 JY)KKH Ta
crocoOom TpymyBaHHSA. DOpPMYIM CKOPOYECHOTO MHOXKEHHS: KBaJApaT BOWICHA,
PI3HHIS KBajapaTiB, cyMma 1 pi3HUI KyOiB. BukopumcrtanHs (GopMyn CKOpOYEHOTO
MHOKEHHS U PO3KJIaJJaHHs MHOTOWICHIB HA MHOKHUKH.

OYHKLII

Oynkmisg. O6aacTh BU3HAYCHHS 1 001acTh 3Ha4YeHBb PyHKIIII. CriocoOu 3a1aHHs
¢bynkuii. ['padixk dynkmii. JliniiHa QyHKIA, OpsMa OPONOPIIAHICTE, OOEpHEHA
MPOMOPINHICTE ii rpadik Ta BiacTUBOCTI. Halmpocrimi nepeTBopeHHs TpadikiB
GYHKITIH.

CUCTEMU JITHIMHUX PIBHSHbG 3 JIBOMA 3MIHHUMMU

PiBHsHHS 3 1BOMa 3MiHHUMHU. P03B’SI130K PIBHSIHHS 3 BOMa 3MiHHUMH JIiHIHHE
PIBHSIHHS 3 JIBOMa 3MIHHUMHU Ta Horo rpadik. Cuctema ABOX JIHIMHUX PIBHSHB 3
JBOMa 3MIHHUMU Ta il po3B’s30K. PO3B’sA3yBaHHS CHCTEM JBOX JIHIWHUX PIBHAHb 3
IBOMAa 3MIHHUMH: TpapiyHUM CIOcOOOM; CIOCOOOM MiJCTAHOBKH; CIOCOOOM
nonaBaHHs. Po3B’s13yBaHHs 337a4 3a IOMIOMOTOI0 CUCTEM JIIHIHHUX PIBHSIHB

PAIIIOHAJIbBHI BUPA31

Pamionanbsui Bupaszu. JlomyctuMi 3Ha4eHHS! 3MIHHUX. TOTOXHI MEPETBOPEHHS
pamioHaNbHUX  BHUpas3iB.  PamioHanbHi  piBHSAHHSA.  PIBHOCHIIBHI  PIBHSIHHS.
Po3B’si3yBanHs parioHadbHUX piBHSHL. CTEMiHb 3 IUIMM TMOKa3HUKOM 1 MOro
BiacTuBOCTI. CTaHIAPTHHUI BUTIISAL YHCIIA.

KBAJIPATHI KOPEHI. JIIMCHI YNCJIA

KBaaparuuii kopiHb. ApudMeTHUHNN KBaPATHUN KOPiHb. PariioHaibHI yncha.
Ippauionansui yucna. JiicHi yucna. YucnoBi MHOXUHU. Etanu po3BUTKY yucia.
ApudmMeTnyHuil KBaJ[paTHUN KOPIHb 3 AOOYTKY, Apo0y 1 cTenens. JoOyTok 1 yacTka
KBaJpaTHUX KOpeHiB. ToToxHICTb. TOTOXHI NEPETBOPEHHS BHUPA3iB, 11O MICTATH
KBaJpaTHI KOPEHI.



HEPIBHOCTI

Yucnosi HepiBHOCTI. OCHOBHI BIaCTUBOCTI YHCIOBUX HepiBHOCTEH. [lounenne
JOJaBaHHS 1 MHOXXEHHS HEpiBHOCTEH. 3acTOCyBaHHS BIIACTUBOCTEH YHMCIOBHX
HEpIBHOCTEH IS OLIIHIOBAaHHS 3HaueHHs BHpaszy. HepiBHocTi 31 3minHuUMU. JliHiiHI
HEpIBHOCTI 3 OJHI€I0 3MiHHOW0. Po03B’s30k HepiBHOCTI. YHCIOBI MPOMIKKH.
O06’eaHaHHs Ta Mepepi3 YUCTOBUX MPOMDKKIB. PO3B’s13yBaHHS NiHIMHUX HEPIBHOCTEH
3 oxHiero 3MiHHOW. PiBHOCHIBHI HepiBHOCTI. CUCTeMH IiHIHHUX HEpPIBHOCTEH 3
OJHI€I0 3MIHHOIO, iX po3B’si3yBaHHs. KBanmpatna HepiBHICTb. Po3B’s3yBaHHs
KBaJ[paTHUX HEPiBHOCTEH.

EJIEMEHTU [TPUKJIAJTHOI MATEMATUKU
MateMaTtnyHe MoJearOBaHHA. BimcoTkoBi po3paxyHku. Dopmylia CKIIaTHUX
BIJICOTKIB.

YMCJOBI IOCIIAOBHOCTI

Yucnosi nociigoBHOCTI. ApudmMernyHa nporpecis, ii Bmactuocti. Gopmyna
N-ro uneHa apu@metnuHoi nporpecii. CymMa mHepmux n WIEHIB apu(PMETHYHOI
nporpecii. ['eomerpuuna mnporpecis, ii BiractuBocTi. dopmyna n-ro ujieHa
reoMeTpuyHoi mporpecii. Cyma mnepmmMx n WIEHIB T'€OMETPUYHOI IPOrpecii.
Heckinuenna reomerpuyHa mporpecist Ta ii cyma. Po3B’si3yBaHHS BIIpaB 1 3ajlay Ha
Mporpecii, B TOMY YHCIIi IPUKIIATHOTO 3MICTY.

II. TEOMETPIA

HAMITPOCTIIII TEOMETPUYHI ®II'YPU TA IX BJIACTUBOCTI

I'eomerpuuni ¢irypu. Touka, mnpsma, BIAPI3OK, MNPOMiIHb, KyT Ta iX
BJIacCTUBOCTI. BuMiproBaHHs BiApi3KiB 1 KyTiB. bicekTpuca kyra. Bincranp Mixk 1BOMa
TOYKaMU. BuMiproBasibHiI, KpeCHspChbKI Ta JONOMDKHI IHCTPYMEHTH, LIO
BUKOPUCTOBYIOTHCS B T€OMETPIi.

B3AEMHE PO3TAITYBAHHA ITPAMUX HA TTJIOHIMHI

CyMixkHI Ta BepTUKaIbHI KyTH, 1iX BiactuBocTi. [lapanensHi Ta
NepPHeHANKYIJISPHI TpsiMi, iX BractuBocTi. [lepnenaukymnsp. Biactans Bijg TOYKH 10
npsmoi. KyT Mk aBoma mpsMUMH, IO TepeTHHaroThea. KyTw, yTBOpeHl mpu
MEepPEeTHHI ABOX MPAMUX C1uHOI0. O3HAKHM MapajiebHOCTI NMPSMUX. BIacTUBOCTI KyTiB,
YTBOPEHHX TIPH MEPETHHI MapajeIbHUX MPSIMUX CIYHOIO.

TPUKYTHUKU

TpuxkyTHUK 1 fioro enemeHTH. PiBHICTh reomeTpuanux (iryp. O3HaKu piBHOCTI
TPUKYTHUKIB. Buau TpukyTHHKIB. PiBHOOEIpEHUI TPUKYTHHUK, HOTO BIACTUBOCTI Ta
o3Haku. Bucora, OicekTpuca 1 MeaiaHa TpUKyTHUKA. O3HAKH PIBHOCTI NPSIMOKYTHHUX
TPUKYTHUKIB. BIacTUBOCTI MPSMOKYTHUX TPUKYTHUKIB. CyMa KyTIB TPUKYTHHKA.
30BHIIIHIN KyT TPUKYTHHKA Ta Horo BiacTuBOCTi. HepiBHicTh TpukyTHHKaA. Koo,
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OIMcaHe HaBKOJIO TpUKyTHUKA. Koo, Bnucane B TpUKyTHUK. [1oaiOHI TPUKYTHUKH.
O3Haku MOMIOHOCTI TPUKYTHHUKIB. 3aCTOCYBaHHA MOAIOHOCTI TPUKYTHHUKIB: CEpENIHI
MPOMOPLINAHI BIJIPI3KM B MPSMOKYTHOMY TPHUKYTHHKY; BIIACTUBICTH OICEKTpHUCU
TPUKYTHHKA.

YOTUPUKYTHUKUA

YoTupuKyTHUK, ioro enemeHTH. [lapanenorpam Ta iioro BnactuBocti. O3HaKU
napaienorpama. [IpsMOKyTHHK, poMO, KBagpaT Ta iX BIACTHBOCTI. Tpamertis.
Brnucani Ta omucaHi 4OTHPUKYTHMKW. Brmcani Ta 1eHTpaidbHI KyTH. Teopema
Qaneca. CepenHs JniHIA TPUKYTHUKA, ii BiactuBocTi. CepemHs JiHIA Tpanenii, ii
BJIACTUBOCTI.

MHOI'OKYTHHUKHU. IUIOIII MHOI'OKYTHHKIB

MHOrokyTHUK Ta Horo eneMeHTu. Onykm i HeomykJli MHOTOKyTHUKU. Cyma
KYTIB OITyKJIOTO MHOTOKYTHHKa. BriucaHi i onrcani MHOTOKYTHUKH. [ToHATTS muiomti
MHOTOKyTHHKa.  OcHOBHI  BjnacTUBOCTI  Twion].  [lmomia  mpsAMOKYTHUKa,
napajnenorpama, TpukyTHuka. Ilnoma Tpamemii. I[lpaBWwibHI MHOTOKYTHUKH.
®opmynu  paAlyciB BIOHMCAHUX 1 OMHUCAHUX KU MPABUIBHUX MHOTOKYTHHKIB.
[loOynoBa mnpaBWIBHUX MHOTOKYTHHKIB. JloBkuHa Koja. [[oBkuHA Iyru KoJja.
[ioma kpyra ta 10r0 4acTHH.

PO3B’A3YBAHHA TPUKYTHUKIB

Teopema Ilidaropa. [lepnenaukynsp 1 moxuia, ix BIacTuBocTi. CUHYC, KOCHHYC 1
TQHIE€HC TOCTPOTO KyTa TMPSAMOKYTHOTO TpUKyTHUKA. CIIBBITHOIICHHS MIXK
CTOPOHAMH 1 KyTamMH MPSMOKYTHOTO TPUKYTHHKA. 3HAYEHHS CHHYyCa, KOCHHYyCa 1
TaHTeHCa JEeSKUX KyTiB. PoO3B’s3yBaHHS MNPSMOKYTHUX TpPHUKYTHHUKIB. CHHYC,
KocuHyc, TaureHc KyTiB Big 0° mo 180°. Toroxnocti: sin (180° — a) = sin a; cos
(180° — a) = — cos a. Teopemu KOCHHYCIB 1 CUHYCIB. PO3B’sI3yBaHHSI TPUKYTHUKIB.
dopmynu 1715 3HAXOKEHHS TUTOII TPUKYTHHKA.

JEKAPTOBI KOOPIMHATHU HA TIJIOIIMHI

[IpsmokyTHa cucTemMa KoopAuHAT Ha IulomuHi. KoopauHaTu cepenuHu
BijIpi3ka. BijcTanb MiXk JJBOMa TOYKaMU 13 3aJJaHUMHU KOOpAUHATaMU. PIBHSIHHS KoJa
1 TIPSIMO{.

I'EOMETPUYHI ITEPETBOPEHHA

[lepemimennss Ta ¥Woro BAAaCTUBOCTI. CHUMETpis BITHOCHO TOYKH 1 MPSMOI,
MOBOPOT, TMapajenbHe nepeHeceHHs. PiBHICTH ¢iryp. [leperBopeHHsT moaiOHOCTI Ta
rioro BinactuBocTi. ['omorertis. [Toai6HicTh diryp. [Tnomr noaidbuux ¢iryp.

BEKTOPU HA TUIOIIMHI

BekTop. Moaynsb 1 Hanipsim BekTopa. PiBHIcTh BekTOpiB. KoopauHaTt BekTOpa.
JlonaBanHs 1 BiAHIMAHHS BeKTOpiB. MHOXXEHHs BekTopa Ha uyucio. KosmiHeapHi
BekTOpHU. CKansipHUil TOOYTOK BEKTOPIB.
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