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3micm HaguanbHO20 Mamepiany

Bumozu 0o pisna 3azanvnooceimnusvoi niozomoexku
abimypicnmis

Tema 1. HATYPAJIBHI YN CJIA.
TEOMETPHUYHI ®II'YPHU I BEJIMUNHU

Harypanbhi uncna. Yucno Hyns. Bigpizok.
BumiproBanHs i moOyaoBa Biapiska. [Ipominb, npsma.
KoopauHaTHHIA TPOMiHb.

[opiBHAHHS HaTypanpHUX 4rcen. [lomaBaHHs i
BiJHIMaHHS HATypaJIbHUX 4Kces. BrnacTuBocTi
ITOTaBaHHSI.

[xanmu. Bunu xytiB. bicekrpuca kyTa.

MHoKeHHS HaTypaJbHUX yncen. BiractuBocti
MHOKeHHS. KBagpar i ky0 umcna.

Hinenns HatypanbHUX uncen. ineHHs 3 ocTayero.

Uucnosi Bupa3u. bykseHi Bupasu Ta ix 3HaYeHHSI.
Dopmynu.

PiBasiras. P03B’s13yBaHHS PiBHSHB.

Po3B’s3yBaHHs TEKCTOBUX 3a]1a4, 30KpeMa
KOMOIHATOPHUX.

[IpsaMoKyTHHK, KBafpaT Ta iX mepUMETpH.

TpukyTHUK, Horo nepumeTp. Buau TpuKyTHHKIB.

PiBHicTb (iryp. Bennunna.

[Inowa npssmokyTHuKa. [lnoma kBaapara.

[psamoxyTHMIT apanenerninen, ioro Bumipu. Kyo.
Dopmynu 06’ eMiB IPSIMOKYTHOTO Mapajenemninesaa i
KyOa.

Kyt. BumiproBanHus i moOynoBa kyTiB. Tpancmoptup.

Po3mizHae: HaTypanbHi Uncia; BKa3aHi y 3MICTI
¢irypu; mkany; 4uciioBi Ta OyKBeHi BUpa3u, GopMyIIH.
HaBoauTth npuk/Iaau: HaTypIEHUX YHCENT; KA,
YUCIIOBUX 1 OYKBEHHX BHPA3iB; PiBHSAHB, piBHUX Diryp.

JoTpumMyeThes MPaBUJI: YUTAHHS 1 3aITUCY
HaTypaJlbHUX YKCEIT; IOIaBaHHs, BiIHIMaHHS,
MHOJKEHHS 1 IIJICHHA HATYPaJbHUX YHCEN, TOPIBHIHHS
HATypaJbHUX YUCEI.

HazuBae: xinacu i po3psiiy HaTypaJbHOTO YHUCTIA;
BKa3aHi B 3MICTi reoMeTpuyHi Qirypu Ta ix OCHOBHI
€JIeMEHTH; OJJUHHUII BUMIpY JOBKUHH, IUIOIMI i 00’ eMy.

3o00pakye: BKazaHi B 3MiCTi reoMeTpHUYHI QIirypu 3a
JIOTIOMOTOI0 JIHIMKH, KOCHHLISL, TPAHCTIOPTHPA;
KOOpPJMHATHUH IPOMiHb Ta HaTypaJbHi YHCIa Ha
KOOPAWHATHOMY MTPOMEHI.

Onucye:

TIOHSTTS: TPOMiHb, KOOPJUHATHUH MPOMiHb; BiJIPi30K,
KYT, OiceKTpHca KyTa; piBHSIHHS, PO3B’A30K PiBHSHHS.

DopmyJTI0€ BIACTUBOCTI apuMETHYHHX [iil 3
HATypaJbHUMH YUCIIAMU.

IosicHI0€, IO 03HAYaAE “PO3B’SI3ATH PIBHIHHS .

3anmucye i nosicuioe GopMynu TIOLI MPSIMOKYTHHKA,
KBaJpaTa, 00’ eMy IPSAMOKYTHOTO Mapajiesenineaa Ta
KyoOa.

AHaJi3ye€ 3a71eKHOCTI MK BeJTMUMHAMH (IIBUJKICTD,
4ac i BiJICTaHb; LliHA, KUIBKICTH 1 BAPTICTh TOIIO).

Po3B’s13y€e BipaBu, 1110 nepeadavyaThb:

TIOPIBHSHHS HATYPAIbHUX YHCEIT;

BUMIpIOBaHHSI 1 OPIBHAHHS BiJIPi3KiB, KYTiB;

moOy10ByY BiIpi3Ka IaHOI JOBKHHHU Ta KyTa JaHOi
TpagyCHOI MipH;

no0yZ0By OiCEKTPHCH KyTa 3a JOMOMOTOI0
TPaHCTIOPTHUPA;

BUKOHAHHS YOTHPBOX apU()METHYHUX K 3
HaTypaJbHUMH YHCIIaMU;

3HaXO/KEHHSI PO3B’SI3KiB JIIHITHUX PIBHSIHb Ha OCHOBI
3aJIe)KHOCTEH MiXK KOMITOHEHTaMH apu(METHIHUX i,

0o0YHCIIeHHS 3HAYEHb YHCIOBUX 1 OYKBEHHX BUPA3iB;

o0uKCcIeHHS 3a (POpMyITaMH TUIOIII MPSIMOKYTHHKA,
KBaJpaTa i 00’eMy IPSAMOKYTHOTO Mapaesernineia Ta
KyOa.

Po3B’si3ye BIpaBU Ha JIJICHHS 3 OCTa4YeH0; HECKIIA HI
TEKCTOBI 3a/1aui, 1110 BUMaratoTh BUKOPUCTAHHS
3aJIe)KHOCTEH MiXK BEJIMYMHAMM.

Tema 2. IPOBOBI YU CJIA

Hpo06oBi uncna. 3Buuaiini gpodu. [IlpaBuibHi Ta
HenpaBIbHI Jpobu. Mimmani yrcia.

[TopiBHSHHS 3BHYaiiHUX APOOIB 3 OJTHAKOBUMHU
BHAMEHHUKAMU.

JlomaBaHHA 1 BiTHIMaHHS 3BUYalHUX JPOOIB 3
OHAKOBHMH 3HAMEHHUKAMH.

JecstkoBuii Api0. 3anuc i YUTAaHHS TECATKOBUX
impo0iB. ITopiBHSHHS 1 OKPYTTICHHS AECATKOBUX JPO0iB.

Po3nmiznae 3Buuaitawmii apid, 1poOoBe YHCIO;
JIECSATKOBH 1pi0.

JloTpuMy€ThCSI MPaBUJI: TIOPIBHSAHHS, OJaBaHH 1
BiJTHIMaHHS 3BUYaHUX IPOOIB 3 OJHAKOBUMU
3HaMEHHUKaMU; TIOPIBHSAHHS, OKPYTJICHHS, J0aBaHHS,
MHO>KEHHS 1 IIJICHHS JECITKOBUX IPOOiB.

dopmyJIoe:

O3HAYEHHS MPABUIIBHOTO 1 HEMTPABMIILHOTO JPOOIB.

Ha3zuBae po3psau JeCITKOBUX 3HAKIB y 3aIKCi
JIECSITKOBUX JIPOOIB.

Yurae i 3anucye 3Bu4aiiHi Ta 1ECSITKOBI APOOH.




Jonasanns, BigHIMAHHS, MHOKEHHS 1 TIICHHS
IMECATKOBHX APOOIB.

Bincorku. 3Hax0omKeHHS BIICOTKIB Bl JaHOTO
yrcaa. 3HaX0KEHHS YKCIIa 34 HOro BiICOTKAMU.

Macrra0.

Cepenne apudMeTndHe, HOr0 BUKOPUCTAHHS TS
[PO3B’sI3yBaHHS 3a7a4 MPaKTHYHOTO 3MicTy. CepeHe
BHAYCHHS BEIUYHHU.

Po3B’s13yBaHHS TEKCTOBUX 3a/1a4.

Omnucye:

MOHSTTS: MacIlITald, BIICOTOK;

MIPABUJIO TMOPIBHSHHS JECATKOBHUX IpOOiB.

Po3B’s13ye BIpaBm, o nependavarThb:

3HAXOKEHHA Apo0y Bij 4rcia i yucia 3a Horo
IpoOoMm;

MIEPETBOPECHHS MIIIIAHOTO YUCJIA Y HENPABUIbHUMA
api0;

[IEPETBOPEHHS HEMPABUIHHOTO APO0Y B MillIaHE YHCIIO
a00 HATypaJIbHE YUCIIO;

MIOPIBHSIHHS, JIOJIaBaHHS, BiJHIMAHHS 3BUYAHUX
Ipo0iB 3 OTHAKOBUMH 3HAMCHHUKAMHU;

TIOPIBHSHHS JECATKOBHUX APOOIB, TOTaBaHHS,
BiJTHIMaHHS, MHOXKEHHS 1 JIUICHHS ACCATKOBUX JIPOOIB;

OKPYTJIICHHS IECATKOBHUX APOOIB A0 33JaHOTO PO3PSIIY;

BHKOPHCTaHHS MacmTaby;

3HAaXOKEHHS BIICOTKIB BIJ YMCJIa Ta YMCIa 3a HOro
BiZICOTKaAMH;

3HAXOJ[KEHHS CEPETHHOT0 apU(PMETHIHOTO KiITBKOX
YHCeI, CepeIHBOT0 3HAUCHHS BEIMUNHH.

Po3B’s13y€ TeKCTOBI 3ajja4ui Ha OCHOBI aHAJI3Y
3aJIe)KHOCTEH MiXK BETMIMHAMH, MPO K1 HAETHCS B
YMOBI, Ta MPOCTi 3a7a4i KOMOIHATOPHOTO XapaKTepy.

Tema 3. HOAIJIBHICTDb YNCEJI

JinpHuKkn HaTypansHOTO yrncna. O3HaKu MOMITEHOCTI
Ha 2,3,9,5110.

[pocri Ta cknaaeHi yucia.

Po3kiaanHs grcen Ha IPOCTI MHOKHHKH.

CroitpHUI [UIBHHUK KUIBKOX uucell. HanOoimpimii
CIibHUN AUTLHUK. B3aeMHO mpocTi uunca.

CrinpHe KpaTHe Kimbkox urcen. HailimeHme crinpHe
KpaTHe.

HaBoauTh NMPUKIAAU: TPOCTUX 1 CKIAJCHUX YHCEI;
MapHUX 1 HEMIAPHUX YHUCEJI; YUCE, 10 ALIATHCS HAILIo
Ha 3, 5,9, 10.

DopmMyTI0€:

O3HAYCHHS IIOHSATH: I[iJII)HI/IK; KpaTHE; MPOCTC YHUCIIO,
CKJIQJICHE YHCJI0; CIUTBHUHN NITFHUK; CITITEHE KPaTHE;

O3HaKH IOAIBHOCTI Ha 2, 3, 5, 9, 10.

Onucye TmpaBwia  3HAXO/DKCHHS  HAHOUIBIIOTO
crimepHoro minpHUKA (HCJ]) 1 HaliMEHIIOro CIJIEHOTO
kpatHoro (HCK) kinpkox gucen.

Po3r’si3ye BpaBu, 10 NependavyanThb:

BUKOPHCTAaHHS  O3HAK  IOJIIBHOCTI  YHCENl  Ha
2,3,5,9,10;
PO3KJIaZIaHHST ~ HATYpaJIbHUX  YHCET Ha  MPOCTI
MHOKHHKH;
3HAXO/OKEHHsI CIIUIbHUX JUIBHUKIB Ta CHUIBHUX

KpaTHUX JIBOX— TPbOX YUCEN; HAHOLIBIIOTro CHiILHOTO
ninparka (HCJ[) 1 HaliMEHIIOTO CHUIFHOTO KpPaTHOTO
(HCK) 1BOX—TpBOX YHCEIL.

Tema 4. 3BUMAWHI IPOBU

OcHoBHa BnacTuBicTh ApoOy. CkopoueHHS IpoOy.
HafiMeHIMid CrHiIbHUH 3HAMEHHUK. 3BEJIEHHS IPOO0IB
MO CIUTFHOTO 3HAMEHHHKA.

[opiBHstHHS IPOOIB.

JlonaBaHHs, BigHIMaHHS,
BBHYAHHUX JAPOOIB.

3HaxomKeHHA ApoOy Big yMcia 1 yWciaa 3a HOro
ImpoGoM.

[lepeTBOpeHHsT 3BHYAMHUX JApPOOIB Yy JECSTKOBI.
HeckinueHHi nepioanyHi gecaTkoBi apodu. JlecsaTkose
HaOIMKEHHS 3BUMaiHOTO Ipo0y.

Po3B’si3yBaHHs BrpaB Ha BCl il 31 3BHYAHHUMHU
mpoGamu.

MHOXKEHHS 1 JIJIE€HHSA

JIpO0iB;
HECKIHYEHHUX

HaBoauth NPUKIAAN: 3BHYANHUX
JIECATKOBUX Ipo0iB, 30KpemMa
MEPIOIMIHUX JECSITKOBHUX JIPOOiB.

DopMYyJII0€ OCHOBHY BJIACTHBICTH P00y .

Omnucye npaBuia: MTOPIBHSHHS, JTOTaBaHHS,
BiJTHIMaHHS, MHOXXCHHS 1 JIJIGHHS 3BHUYaHUX JPOOiB;
MEPETBOPEHHSI 3BHYAWHOTO Jpo0y B JECITKOBUH;
3HAXOPKEHHS APOOY BiJl YKCIIa Ta YKCIIa 32 HOro IPOOOM.

Po3B’s13ye BipaBm, o nependavaThb:

CKOpO4YeHHsI ApoOy i 3BeleHHs APOOIB 0 CIIIBHOTO
3HAMEHHUKA;

MOPiBHAHHSA APOOiB;

JOJABaHHS, BiIHIMAHHS,
3BUYaWHUX JIPOOIB;

3HAXO/UKCHHS JpoOy BiJ 4YMClIa Ta YMCiIa 3a HOro

MHOXXEHHSI 1 JUJIEHHSI

3




Po3B’s13yBaHHS TEKCTOBUX 3a7a4.

JpoOoM;

3amuC 3BHYAHHOTO ApOoOY y BHUTIIIAMI JECATKOBOTO
1po0y.

Po3B’s13y€e TekcTOBI 3a/1a4i.

Tema 5. BTHOILIEHHSI I ITPOMOPLIT

Bignomennst. OCHOBHA BIIaCTHUBICTH BITHOIIICHHS.

[Ipomopitis. OCHOBHA  BJIACTUBICTH  HPOMOPIIIi.
IPo3B’s3yBaHHS piBHAHP HAa OCHOBI BJIACTHUBOCTI
MPOTIOPIIii.

Bumankosa nozis. IMOBipHICTh BHITaIKOBOT O]

BincoTkoBe BigHOIIEHHS OBOX 4YHCEN. BiICOTKOBI
[PO3paxyHKH. 3a7adi EKOHOMIYHOTO 3MICTY.

[IpsiMa poropiiiHa 3aeKHIiCTh. 3aadi Ha
MPOTTOPITIHIIA IO

Kono. Josxuna kona. Kpyr. Ilnoma kpyra.
Kpyroswuii cektop. CTOBMUACTI Ta KPYTOBi Jiarpamu.

HaBomutrs npuKIagM  OPONOPLIHHUX — BEJIMYHH,
BUIIAIKOBUX MOIIH.
Onucye  TOHATTSA:  BiNHOWIEHHS;  WMOBIPHICTH

BHITAIKOBOi TIOJMIi{; TpsMa MPOIOPIIiiHA 3aJICKHICTB;
KOJIO; KpYT; KPYTOBUH CEKTOP.

DopmyaHo€:

O3HAYCHHS TPOIOPIIii;

OCHOBHY BJIaCTUBICTH MPOIMOPIIii.

3anucye i mosicHioe GopMyiH TOBKUHH KoOJa 1 IO
Kpyra.

Ha3suBae HaOmmkeHe 3HAUCHHS YHCIIA T.

Po3B’s13y€ BrpaBu, 110 nepeadayanThb:

3HAXO/KCHHS BiAHOIICHHS YHCEl 1 BETIMYUH;

3HAXOJ[)KCHHS HEBIJJOMOTO YICHA TPOTOPIIii;

3aIuc BiACOTKIB Y BUTJISAL 3BHYAMHOTO 1 JECATKOBOTO
Ipo0iB;

3HAXOJIKCHHS JIOBKWHU KOJIa 1 IJIOII KpyTa;

moOymoBy Ta aHalli3 CTOBIYACTHX JIiarpam,
KPYTOBHX JTiarpam.

Po3B’s3ye:

TPH OCHOBHI 3aJ1a4i Ha BiJICOTKHU;

3a/a4i Ha TPOIOPIIHHI BETUYWHU 1 TPONOPIIHHHAN
MO,

aHai3

3a/1a4i HMOBIPHICHOTO XapakKTepy.

Tema 6. PAIITIOHAJIBHI UACJIA TA JIi HAJ
HUMH

Honatni Ta Big emHi uncia. Yucio 0.
KoopnunatHa npsima.
[porunexHi uncina. Moayib yuca.
Lini uncna. ParioHanbHi yucia.
[lopiBHAHHS panioHATLHUX YHCETI.
JonasanHs, BiJHIMAHHS, MHOKEHHS 1 TUTCHHS
palioHaIbHUX YHCEIL.
BrnacTuBoCTi 10oAaBaHHS | MHOXEHHSI palliOHATBHAX
gHCe.
Poskputts nyxok. [TomiOHI 1ogaHKK Ta X 3BEICHHS.
PiBusinass. OCHOBHI BJACTUBOCTI PIBHSHHS.
[leprieHquKyIApHI i apaienbHi IpsaMi, X
noOyaoBa.
Koopnunarna miomuna. [pukiany rpadikis
BaNIeKHOCTEH MiXK BETMUNHAMH.

HaBoauTh npukJIaau JOAATHUX Ta BiJ €MHUX YHCEL.

Ha3zuBae: mMomynp  3amaHOro  yHcia;  YHCIO,
MPOTHIICKHE TAHOMY; Koe(ilieHT OyKBEHOTO BHpa3y.

Po3mni3nac i 300paxye:

NepIeHIUKYIISIPHI i TapalieNbHi mpsiMi;

KOOpAMHATHY IPSAMY; HPSIMOKYTHY CHCTEMY KOODAMHAT
Ha IUIOMIVHI.

Po3niznae nozaiOHi 101aHKH.

Onucye NOHATTA: MOAYJIb YHCIA; pallioHaJbHE
YHCII0; KOOpAMHATHA MpPsSMa; KOOPAMHATHA IUIOLIUHA;
No/i0HI JOJaHKY; MEPIICHIUKYISIPHI TpsiMi; TapalesbHi
TpsIMi.

DopmyaIo€:

NpaBWiia BUKOHAHHS YOTHPHOX apU(PMETHUYHUX il 3
JOJATHUMH 1 BiJ’ EMHUMH YHCIIAMH; PO3KPUTTS JIyXOK;
3BEIEHHS MMONIOHNX TOIaHKIB;

OCHOBHI BIJIACTHBOCTI PiBHSIHHSI CTOBITYACTHX Jiarpam
Ta aHali3 KPyroBux.

Po3B’s13y€ BripaBu, 110 nepeadavyanThb:

3HAXOKEHHS MOYJIS YHCIIa;

MOPIBHSHHS PaIl[iOHATLHUX YUCEIT;

MONABaHHs,  BIAHIMAHHSA, MHOXEHHSI 1
PaLliOHANBHUX YHCEIT;

O0YHCIIeHHS 3HA4YeHb YHCIOBUX BHpa3iB, MO MICTSITh
JOJATHI ¥ BiJ €MHI YHCIIa;

PO3KPUTTS AYKOK, 3BeJICHHSI HOAIOHUX 10/IaHKIB;

3HAXOMKEHHS KOOPAMHATH TOYKM Ha KOOPAMHATHIH
npsMii Ta TOOYIOBY TOYKH 32 11 KOOPAWHATOIO;

JJICHHS




3HAXO/KCHHS KOOPJMHAT TOYKH Ha KOOPIWUHATHIN
IJIOMIMHI Ta TOOYIOBY TOYKH 3a i KOOPAMHATAMH;

oOy/I0BY MEPIEHAUKYISIPHUX 1 TTapaIeTbHUX MPSIMHUX
3a JOMOMOTIO0 JiHIMKY 1 KOCHUHIIS,

T00YI0BY OKpeMIIX TpadiKiB 3aJIeXKHOCTEH MK BEJTITINHAMI
TO TOYKaX;

aHamizye rpadiku 3aeKHOCTEH MK BEIUYMHAMU
(BimcTaHb, yac; TEeMIIEpaTypa, 4ac TOIIO).

Po3B’si3y€: piBHSHHS 3 BUKOPUCTAHHSM IPABWII, IO
IPYHTYIOTbCS Ha OCHOBHHX BIIACTHBOCTSIX PIBHSHHS;
3a/1a4i 3a JOTIOMOTOIO PiBHSHb.




AJI'EBPA

3micm HaguanbHO20 Mamepiany

Bumozu 0o pisna 3azanvnooceimnusoi niozomoexku
abimypicnmis

Tema 1. JTHIMHI PIBHSIHHSA 3 OTHIEIO
3MIHHOIO

JIiniliHi piBHSHHSA 3 OJHI€I0 3MiHHOIO.
Po3B’si3yBaHHs NiHIHHUX PIBHIHB.

Po3B’si3yBanH: 32124 32 TOTIOMOTOFO JIiHIHHUX
piBH:sHB. PiBHSIHHS SIK MaTeMaTH4HA MOJETb 3a1ayi.

Po3mi3Hae niHiiiHe piBHAHHS cepeln JaHUX PiBHSHD.

HaBoauTh NPUKJIAAH JTIHIKHAX PiBHIHB.

XapakTepu3ye eTanu po3B’s3yBaHHS 3a/1a4i 3a
JIOTIOMOT OO PIBHSIHHSI.

Po3B’s13ye: niHiiHI pIBHAHHS 3 OJHIEI0 3MIHHOIO 1
PIBHSIHHS, IO 3BOAATHCS IO HUX; TEKCTOBI 3a1adi 3a
JTOTIOMOTOXO JIHIHUX PiBHSHB 3 OJIHI€I0 3MiHHOO.

Tema 2. IIJII BUPA3H

Bupasu 3i 3minauMu. Lini panionanbHi BUpasy.
Hucnoe 3Ha4E€HHS BUPA3y.

Totoxui Bupasu. ToroxHicTh. TOTOXHI
MEPETBOPEHHS BUpa3y. JlOBEACHHS TOTOKHOCTEH.

Creninb 3 HATYpaTbHUM ITOKA3HUKOM.
BrnacTuBoCTI cTeneHs 3 HaTypaIbHUM MTOKa3HUKOM.

Onnounen. CTaHgapTHUIN BUTIIA OJHOWICHA.
ITigHeceHHs OMHOWIEHIB 10 cTeneHs. MHOXKEHHA
OJHOYJIEHIB.

Muorousied. [ToaiOH1 wieHn MHOTOWIEHA Ta TX
3BEJICHHS.

JonaBaHHS 1 BiTHIMAHHS MHOTOYJICHIB.

MHOEHHS OJHOWIEHA 1 MHOTOYIEHA; MHOKEHHS
JIBOX MHOI'OWIEHIB.

Po3knagaHHss MHOTOYJIEHIB Ha MHOKHHKH
crmocoOOM BHHECEHHS CIIIILHOIO MHOYKHHKA 3a
JIy’KKH Ta CIIOCOOOM TPYITyBaHHSI.

dopMysi CKOPOUCHOTO MHOKCHHS: KBaJIpaT
JBOYWICHA, PI3HUIIA KBAIPATiB, CyMa i pi3HHUIA KyOiB.

Bukopucrants GopMyJ1 CKOPOUEHOTO MHOKEHHS
JUTSL PO3KJTaJJaHHS. MHOTOY/ICHIB HA MHOYKHUKH.

Po3mizHae: 9rciioBi BUpasu i BUPa3w 31 3MiHHIMY;
IIIJTi BUpa3W; TOTOXHI BUPa3W; OMHOWICHH;
MHOTOYJICHH.

HaBoauTh NpUKJIaIU 3a3HAUCHUX BUPA3iB.

DopmyaHo€:

O3HaYeHHs: OTHOWICHA, CTETICHS 3 HATypalTbHUM
IMOKA3HHUKOM, MHOT'OWIEHA, ITO10HUX WIEHIB
MHOTOYJICHA;

enacmugocmi CTETICHS 3 HATYPATbHUM IMOKa3HUKOM;

npaeusia: MHOKEHHSI OJJTHOWJICHA 1 MHOTOWJICHA,
MHOXCHHS IBOX MHOI‘O‘IHCHiB.

3anucye i 00rpyHTOBYE:

enacmugocmi CTETICHs 3 HaTYPaIbHUM ITOKa3HUKOM;

@opmyau CKOPOUESHOTO MHOKCHHS.

Po3B’s13y€e BpaBu, 1110 nepeadavyaThb:

oOuKCIIeHHs 3HaUYeHb BUPA3iB 31 3MIHHUMU; 3BEICHHS
OJTHOWJICHA JI0 CTAaHAAPTHOTO BUIIIALY; TIEPETBOPEHHS
MoOyTKY OJTHOYICHA | MHOTOWIIEHA, CYMH, PI3HUIII,
JOOYTKY JBOX MHOTOYICHIB Y MHOTOWICH; PO3KIIAIaHHS
MHOI'O4JI€HAa Ha MHOXHUKHN CHOCO6OM BHUHCCCHHAA
CHJILHOTO MHOXKHUKA 32 JYKKH, CTIOCO00M
TpyIyBaHHs, 32 (OPMyJIaMU CKOPOYEHOTO MHOXKEHHSI Ta
13 3aCTOCYBaHHM JICKUJIbKOX CIIOCO0IB; BUKOPUCTAHHS
3a3Ha4eHUX MePETBOPEHbB Y MPOIECi PO3B’I3yBaHHS
PIBHSHB, JIOBEJICHHS TBEPIXKCHb.

Tema 3. DYHKII

Oynkmig. O6macTh BU3HAUEHHS 1 0071aCTh
3HaueHb QyHKIii. Ciocobu 3ananus ¢yskmii. ['padik
GyHKIIT.

DyHKITIS SK MAaTEeMaTHYHA MOJICITh PEATbHUX
MIPOLIECIB.

Jlinilina ¢yHkuis, il rpadik Ta BIaCTUBOCTI.

HaBoauTh npukiaagu: GyHKIIIOHATBHAX
3aJIeKHOCTEH; JIIHIHHUX QYHKIIIH.

[MosicHI0€ MOHSATTA:

o0racTh BU3HaYeHHs (DYHKIIii; 0071aCcTh 3HAYECHD
¢yHkuii; rpadik QyHKIi.

DopmyJTI0€ 03HAYCHHS TIOHSTh: (QYHKIIIS; JIiHIHA
GyHKIIiS.

Ha3uBae i xapakTepu3sye ciocobu 3anaHss QpyHKII.

Omnucye nodynoBy rpadika QyHKIii, 3a1aH01
TabIMYHO 200 aHAITHYHO.

Po3B’s13y€ BripaBu, 1110 nepeadavyaThb:

3HAXOKEHHS oOJacTi BHU3HAYEHHSI byHKIIIT;

3HAXO/KCHHS 3Ha4YeHHS (PyHKUIT 3a JaHUM 3HAYCHHSIM
aprymenry; noOyaoBy rpadika IniHIHHOT QYyHKIIIT;
3’ICyBaHHS OKpPEMHUX XapakTepUCTUK (YHKUii 3a ii
rpagikoM (IoJaTHI 3HAYEHHS, BiA €MHI 3HAYEHHS,
HYyI).

Tema 4. CACTEMM JITHIMVHUX PIBHSIHb 3
ABOMA 3MIHHUMHN

PiBHsiHHS 3 1BOMA 3MiHHUMH. P0O3B 30K piBHSHHS
3 IBOMA 3MIHHUMH.

HaBoauTh npuKJIaau: PiBHSHHS 3 BOMA 3MIHHUMU;
JHIAHOTO PIBHIHHA 3 JBOMA 3MiHHUMU; CUCTEMH JIBOX
JHIAHUX PiBHSHB 3 TBOMA 3MiHHUMU.

DopMyJII0€ 03HAYCHHS: JTIHIKHOTO PIBHSAHHS 3 JIBOMA
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Jlinitine piBHSHHS 3 IBOMA 3MiHHUMH Ta HOTO
rpadik.

Cucrema IBOX JIHIHHHUX PiBHSHB 3 JIBOMA
3MIHHUMH Ta ii pO3B’SI30K.

Po3B’si3yBaHHs crCTEM IBOX JiHIHHUX PIBHAHB 3
JIBOMA 3MIHHAMH: TpadidIHIM CII0COO00M; CITOCOO0M
MiJICTAHOBKY; CIIOCOOOM J10/TaBaHHS.

Po3B’si3yBanHs 3a/1a4 3a TOTIOMOTO CHCTEM
JHIHHAX PiBHSIHB.

3MIHHUMH; PO3B’SI3Ky PIBHAHHS 3 TBOMA 3MiHHUMU;
PO3B’s3KY CHCTEMH JIBOX JIIHIMHUX PiBHSIHB 3 BOMA
3MiHHUAMH.

Omnucye crocodu po3B’s3yBaHHS CUCTEMH JIBOX
JMHIHHAX PIBHAHB 3 TBOMA 3MiHHUMH.

Po3pi3use cucteMn 1BOX JTiHIHHAX PIBHIHB 3 JBOMA
3MIHHHUMH, 1[0 MAIOTh: OJIUH PO3B’SA30K; O€3I1i4
PO3B’sI3KiB; HE MaIOTh PO3B’A3KiB.

Po3B’s13y€: crcteMu NBOX JIHIMHHUX PiBHAHB 3 JBOMA
3MIHHMMH BKa3aHHMH Yy 3MiCTi crioco0amMu; 3aadi 3a
JTOTIOMOTOK0 CHCTEM JIBOX JIIHIHHUX PiBHSAHB 3 JIBOMA
3MIHHUMH.

Tema 5. PAIIIOHAJIBHI BUPA3U

Hpo6wu. JIpobori Bupasu. ParionanpHi BUpa3y.
JlommycTrMi 3HaYCHHS 3MiHHUX.

OcHOBHa BJIaCTUBICTH APOOY.

Jii sHax npobamu.

ToToxxHi epeTBOPEHHS paIlioHaTbHIX BUPa3iB.

PaniionanbHi piBHSHHA. PiBHOCHIIBHI PiBHSIHHS.
Po3B’si3yBaHHS parlioHaIbHUX PiBHSIHB.

CreniHp 3 UMM TOKa3HUKOM 1 HOTO BJIACTUBOCTI.

CrannapTHUI BUTIIS YHCTIA.

@ynkuist Y = — , ii rpadik i BIaCTUBOCTI.
X

Po3mizHae 1imi parmioHanmbHI  BHUpasH, JOpoOOBi
pamioHanbHI BHpa3d, HABOAWUTh NPUKIATU  TaKHX
BUPA3iB.

Onucye aaropuT™ CKOpOUYECHHS JIpo0y.

DopmMyII0€:

OCHOGHY @racmusicms NPo0Y; BIACTHUBOCTI CTCICHS 3
LIUTUM [TOKa3HUKOM;

npasuia: NOJABaHHSI, BiTHIMAHHS, MHOXEHHS, T1IEHHS
JIpo0iB, MiTHECEHHS APO0Y /10 CTEICHS;

YMO8Y PIBHOCTI Apo0y HYIIO;

O3HAYenHs:: CTETICHS 3 HYJIbOBHM IMOKA3HUKOM; CTETICHSI
3 IIUTUM BiJi’EMHUM MOKa3HUKOM; CTaHJJAPTHOTO BUIJISLY
YHUCIA.

OO0rpyHTOBYE
ITOKA3HHUKOM.

Po3r’si3ye BIpaBm, 110 NependavyarThb:

BJIACTUBOCTI  CTEIlEHA 3  LUIAM

CKOpOYEHHsI JIpo0iB; 3BeACHHS Opo0iB /O HOBOTO
(cTmipHOTO) 3HAMEHHHKA; 3HAXOIDKEHHSI CyMH, Pi3HUIII,
moOyTKy, 4YacTKh JApoOiB; TOTOXHI TEPETBOPEHHS
pamioHaJbHUX BHpa3iB;, pO3B’SA3yBaHHS pIBHAHb 31
3MIHHOI0O B 3HAMEHHUKY JpoOy; BHUKOHAaHHS Hid HaJ
CTENCHSAMH 3 MUIMM TIOKa3HUKOM; 3alic 4YHClIa B
CTaHJapTHOMY BHWIJIAI; MOOYMOBY i uWTaHHS Tpadika

¢byHkUii Y = E .
X

Tema 6. KBAJJPATHI KOPEHL. JIMICHI
YHUCJIA

®yukuis Y = X Ta ii rpadik.

KeanpaTauii kopiHb. ApupMeTuaHuiA
KBaJ[paTHUI KOPiHb.

PiusHns X2 = a.

PanionaneHi uncna. Ippamionanbshi uncia. JlidicHi
yrcia. Yuenosi MHOKUHU. ETany po3BUTKy dmcia.

ApudMeTHuHIA KBaIpaTHUH KOPiHb 3 JOOYTKY,
npoOy i crenens. JJoOyToK i yacTka KBaJpaTHUX
KOpEHiB.

Toroxuicts Va 2= |a].
ToToxHi nepeTBOPEHHS BUPa3iB, 10 MICTATh
KBaJpaTHI KOpEHi.

OyHKIis y= \/; , ii rpadik 1 BIACTUBOCTI.

Onucye NOHATTA: pallioHAIbHE YUCIIO; ippallioHAIbHE
YHUCIIO; AIHCHE YHCIIO.

Hapogurtn NPUKJIAIN:
IppallioHaTbHUX YHCEIL.

Kaacudikye niiicHi uucna.

BHKOPHCTOBYE TOTOXKHOCTI (\/Z Y =a,a>0; Ja?=
|al.

DopmyaIo€:

O3HaQueHHA:  KBAJpPaTHOTO  KOpEeHd 3
apu(METHYHOTO KBaJ[PAaTHOTO KOPEHs 3 YUCIIa,;

eracmugocmi apuUPMETHIYHOTO KBaIPATHOTO KOPEHSL.

OO0rpyHTOBYE BJIACTHUBOCTI apu(METHYHOTO
KBaJ[paTHOTO KOPEHSI.

Po3B’s13y€ BripaBu, 1110 nepeadayaoThb:
3aCTOCYBaHHS TIOHATTS apU(PMETHYHOTO KBaJIPATHOTO
KOpeHs JiIsl OOYUCIICHHsI 3HA4YeHb BUPA3iB, CIPOIICHHS
BUpas3iB, PO3B’sA3yBaHHS PIBHSAHb, MOPIBHSIHHS 3HAYCHb
BHpa3iB; TEPETBOPEHHS BHpPA3iB i3 3aCTOCYBaHHIM
BUHECCHHS MHOYKHUKA 3-11iJ] 3HaKa KOPEHs, BHECEHHS

paI_IiOHaJ'ILHI/D( HUCCIT;

YHCIIa;




MHOXKHUKA TJ] 3HaK KOpPEHS, 3BUIBHEHHS  Bif
ippamioHadbHOCTI B 3HAMEHHUKY 1poly;  aHaui3
CHIBBIIHOMIEH, MK YHCIOBUMH MHOXXHHAMH Ta IX
eJIeMEHTaMU.

Tema 7. KBAIAPATHI PIBHAHHSA

KBanpathi piBHsiHHS. HenoBHi kBaapatHi
PIBHSHHS, 1X pO3B’sI3yBaHHS.

dopmyra KOpeHiB KBaAPATHOTO PiBHIHHS.

Teopema Biera.

KBagpaTtuuii TpuuieH, oro kopeni. Po3knaganas
KBaJpaTHOTO TPHUJICHA HA JiHIHHI MHOXHHUKH.

Po3B’si3yBaHHS piBHSHB, SIKI 3BOASTHCS 10
KBaJpaTHHX.

Po3B’s13yBaHHA 3a7a4 32 JOIIOMOTOIO KBaAPaTHUX
PIBHSHB Ta PiBHSIHB, SIKi 3BOASATHCS 10 KBaAPATHUX.

HaBoauTh NpPUKJIAAU KBAAPATHUX PIBHIHB PI3HAX
BHIiB (ITOBHUX, HETIOBHUX, 3BESIICHNUX ), KBAIPATHHUX
TPUYICHIB.

3anmucye i nosicuioe: Gopmyy KOpeHiB KBaAPaTHOrO
PIBHSIHHS; CIIOCOOUM pO3B’SI3yBaHHS HEITOBHUX
KBaJIPAaTHHUX PiBHSAHB; (HOPMYITy PO3KIIaJaHHI
KBaJIPAaTHOTO TPUYJICHA HA MHOKHHKH.

DopmyaHo€:

O3HAYenHs: KBAJIPATHOTO PiBHSHHS, KOPEHS
KBaJIPaTHOTO TPUYJICHA;

meopemy Bieta i 00epHEHY J10 HEl TeopeMy.

OorpynroBye Teopemy Bierta.

Po3B’s13ye BpaBm, o0 nependavyarThb:

3HAXOJ[’KCHHS KOPCHIB KBaJIPATHUX PIBHSHb PI3HUX
BUJIiB; 3aCTOCYBaHHs TeopeMH Biera i o6epHeHoi 10 Hel
TEOPEMH; PO3KJIAJJaHHS KBAIPATHOTO TPUUJICHA Ha
MHOXHHKH; 3HAXOJKEHHS KOPEHIB PiBHSHB, IO
3BOJIATHLCS IO KBAJPATHUX; CKIIaJIAaHHS 1 pO3B’A3yBaHHS
KBaJIPATHHUX PiBHSHB 1 PIBHSAHB, 110 3BOJIATHCS JI0 HUX.

Tema 8. HEPIBHOCTI

Uwucnosi HepiBHOCTI. OCHOBHI BITaCTHBOCTI
YHICIIOBUX HEPIBHOCTEH.

[Tounenne nogaBaHHs 1| MHOYKEHHS HEPiBHOCTEH.

3acTOCyBaHHS BIACTUBOCTEHN YHCIOBUX
HEpIBHOCTEH TSI OI[iHIOBAaHHS 3HAUYEHHS BHPA3y.

HepiBrocri 31 3MinanMu. JIiHilHI HEPiBHOCTI 3
OJTHI€I0 3MIHHOIO. PO3B’5130K HEPIBHOCTI.

Uucnosi mpomikku. OO0’ emHAHHS Ta Tiepepi3
YHCIIOBUX MPOMIXKKIB.

Po3B’s13yBaHHs JTiHIHHUX HEPIBHOCTEH 3 OJJHIEIO
3MIHHOIO. PIBHOCHIIBHI HEPIBHOCTI.

Cucremu JiHIHHIX HEPIBHOCTEH 3 O/THIEIO
3MiHHOIO, 1X pO3B’sI3yBaHHS.

HaBoauTth npukJyiaau:

YUCIIOBUX HEPIBHOCTEH; HEPIBHOCTEH 31 3MIHHUMU;
JMHIAHUX HEPIBHOCTEW 3 OJIHIEI0 3MiIHHOKO, TTOIBIHHNAX
HEPiBHOCTE.

DopmMyII0€:

O3Ha4eHHsA: PO3B’A3KY JHIHHOI HEPIBHOCTI 3 OJTHIEIO
3MIHHOIO; PIBHOCHJIBHUX HEPiBHOCTEH;

enacmugocmi YUCIOBUX HEPIBHOCTEH.

OOrpyHTOBYE BIaCTHBOCTI YHCIOBUX HEPIBHOCTEH.

300paKye Ha YHCTIOBIH MIPSIMIiA:

3aJ]aHi HEPiBHOCTSIMH YHCIIOBI MPOMIKKH, BUKOHYE
o0epHEeHE 3aBllaHHS;

nepepis, 00’ €JHaHHS YUCIOBUX MHOXHH.

3anmcye po3B’sI3KK HEPIBHOCTEH Ta IX CHCTEM Y
BUTJISII 00’ €ZJHAHHS, TIEpePi3y YMCIOBUX MPOMIXKKIB 200
Y BUTJISIIL BiJIMTOBITHUX HEPIBHOCTEH.

Po3B’s3ye:

JHIAHI HEPIBHOCTI 3 OJIHIEI0 3MIHHOO; CUCTEMH JIBOX
JHIHHUX HEPIBHOCTEW 3 OJIHI€I0 3MIHHOIO.

Tema 9. KBAIPATUYHA ®YHKIIA

Oyukuii. BnactuBocti Gynkmii: Hyni GyHKii,
MPOMIKKH 3HAKOCTAJIOCTI, 3pOCTAHHS 1 CrIaIaHHsI
GbyHKII.

Haiinpoctimi neperBopeHHs rpadikiB QyHKITiH.

Oyukuis Y = ax® +bx+c, a #0, ii rpadix i
BJIACTHUBOCTI.

KBanpatna HepiBHiCTb. PO3B’s13yBaHHs
KBaJpaTHUX HEPIBHOCTEH.

Po3B’s13yBaHHS CHCTEM PIBHSIHB JPYroro CTENeHS
3 IBOMA 3MIHHHUMH.

Po3B’s13yBaHHS TEKCTOBHUX 33124 3a JOMOMOT OO
CHCTEM PiBHSHb.

O06uncato€e 3Ha4eHHS (QYHKIIIT B TOYIII.

Onucye:

niepetBopeHHs rpadikis GpyHkiii: f(X)—f(x)+a;

f (x) =f (x+a); T (X) — kf (X), f (X) — —f(X);

aNTOPUTM MOOYI0BY Tpadika KBagpaTUIHOT PYHKIIIT.

XapakTepu3ye QyHKIIO 3a 11 rpadikom.

Po3B’s13y€ BpaBu, 1110 MepeadavyaloTh:

noOynoBy rpadika KBaapaTnyHoi QyHKLIT; moOya0BY
rpadikiB GyHKLIH 3 BAKOPUCTAHHIM 3a3HaYCHUX
nepeTBOpeHs rpadikiB; BUKOpUCTAaHHS rpadika
KBaJpaTHUYHOI (GYHKUIT ISl pO3B’sI3yBaHHs KBaIpaTHUX
HEPIBHOCTEI!; 3HAXOIKEHHS PO3B’SI3KiB CUCTEM JBOX
PIBHSHB JAPYTOro CTENEHS 3 JIBOMa 3MIHHUMH; CKJIaJ[aHHS
1 pO3B’3yBaHHS CHCTEM PIBHSHB 3 JIBOMa 3MIHHIUMU SIK
MaTeMaTHYHHUX MOJIENel TEKCTOBHX 3aJad.




Tema 10. EJEMEHTHU IIPUKJIAJTHOL
MATEMATHUKHA

MaremaTuyHe MOACITIOBAHHS.

BincotkoBi po3paxynku. @opmyna cKiIaIHUX
BIJICOTKIB.

Bumnagxosa mois. ﬁMOBipHiCTL BHUITQKOBOT
rmoii.

Cratuctuyti gadi. CriocoOu ImogaHHs JaHUX.
Yacrora. CepenHe 3HaUCHHS.

HaBoauTh mpuKIagn: MAaTEMaTUYHUX MOJICTICH
peaTbHUX CUTYaIlill, BAAJAKOBUX ITOMIiH; TIOJaHHS
CTaTUCTUYHHX JIAaHUX y BUTIIA[I TaOJHIIb, Aiarpam,
rpadikis.

Onucye MOHATTS: BUTIAIKOBA TIOisT; HMOBIPHICTH
BHITaJIKOBOI ITOJi1, 9aCTOTA, CEPEIHE 3HAYCHHS
CTaTUCTUYHHUX BUMIPIOBAHb.

Po3B’s13ye 3amadi, mo nependadaroTs: BUKOHAHHS
BiJICOTKOBHX PO3PaxyHKiB; 3HAXOKCHHS HMOBIPHOCTI
BUITQIKOBOI TO/i1; TOJTaHHS CTATUCTUYHHUX JaHUX Y
BHTJISIAI TaOIHITh, Miarpam, TpadikiB; 3HAXOHKEHHS
CEpeAHBOTO 3HAUYCHHS.

Tema 11. YU CJIOBI HOCJIIJOBHOCTI

Ywucosi mocmiaoBHOCTI. AprudmMeTndHa
mporpecis, i BmactuBocti. DopMyna N-To dieHa
apupmeTrnynoi nmporpecii. Cyma nepimx N 4jeHiB
apudmeTnIHOI mporpecii.

I'eomeTpuyna mporpecis, ii BmacTUBOCTi.

dopmyria N-ro wieHa reoMeTpuuHoi porpecii. Cyma

MEepHIMX N YWIEHIB rTeOMETPUYHOI pOrpecii.

Heckinuenna reomeTpudHa nporpecis (q < 1) Ta

11 cyma.
Po3p’si3yBaHHs BpaB i 3a7a4 Ha Mporpecii, B
TOMY YHCIIi IPUKJIAJHOTO 3MICTY.

Po3ni3znae apupmeTnyHy, TeOMETPUYHY ITpOrpecii
cepea JaHuX MOCHiJOBHOCTEH.

HaBoauth npukjiagu apuhMeTHIHOI, TEOMETPHIHOL
MpoTpeciii.

DopMyII0€ 03HAYUEHHA T 81ACTNUBOCTT
apuMEeTHIHOI 1 TeOMETPUYHOI ITPOTpeciit.

3anucye i mosicHw€e GopMyIH: 3araJbHOTO WieHa
apru(MeTHYHOI Ta TEOMETPUYHOI TPOTPECii; cyMu
MEepUIMX N YWIEHIB UX MPOrpeciii, CyMU HECKIHYEHHOT
reoMeTpryHoi mporpecii (q < 1).

Po3B’s13y€e BpaBu, 110 nepeadayarThb:

oOumCIIeHHs YWICHIB MPOTrpecii; 3aaHHs MPOrpeciii 3a
MaHUMU iX YIeHaMHu a00 CIBBIIHOIIEHHIMU MK HUMHU;
00YHCIIeHHS CyM MEepHIUX N YieHiB apudMeTHIHOI i
TEOMETPHUYHOI MTPOTPECiii; 3amuc NepioAMIHOTO
JIECSITKOBOTO P00y Y BUIJISII 3BHUANHOTO.




I'EOMETPIsA

3micm HasuanvHo20 Mamepiany

Bumozu 00 piens 3azanvHo0c8imHuboi niozomoexku
adimypicumis

Tema 1. HAUIIPOCTIIII TEOMETPAYHI
®II'YPU TA IX BJACTUBOCTI

I'eomerpuuni dirypu. Touka, npsama, Bigpi3ok,
MIPOMIiHb, KyT Ta iX BIacTUBOCTI. BuMiproBaHH:
BiJpi3KiB 1 KyTiB. bicexTpuca kyra. Bigctanp mix
JIBOMa TOYKaMH.

BuwmiproBanbHi, KpecIIpChKi Ta TOTIOMIXKHI
1HCTPYMEHTH, 110 BUKOPHCTOBYIOTHCSI B TEOMETPIi.

HapoanTh npukjagu reoMeTpudHux Qiryp.

Onucye TouKy, IpsAMY, BiAPI30K, IPOMiHb, KYT.

Dopmy.JI1o€:

03HAyeHHs: PIBHUX BiIpPi3KiB, pIBHUX KYTiB, OiCEKTpUCH
KyTa;

sracmueocmi. pO3MIIIEHHS TOYOK Ha TIPSAMIi;
BHMIpIOBaHHS BiJIPi3KiB 1 KyTiB.

3HaX0IUTh JTOBXKUHY Bipi3Ka, TPaAyCHY Mipy KyTa,
BHKOPHCTOBYIOUH BIIACTUBOCTI iX BUMIipPIOBaHHSI.

300paikye 3a TOIIOMOTOI0 KPeCcIsIPChKUX IHCTPYMEHTIB
reoMeTpuyHi Qirypu, BKa3zaHi y 3MiCTi.

3acTocoBy€ BUBYEHI O3HAYEHHS 1 BIACTHUBOCTI /10
PO3B’sI3yBaHHS 3ajad.

Tema 2. BBAEMHE PO3TALLIYBAHHSA
PAMUX HA IJIOIIHI

CyMiXHI Ta BEpTHKaJIbHI KyTH, X BIACTHBOCTI.
[lapanenbHi Ta MepHeHIUKYISAPHI IPAMI, iX
BJIACTUBOCTI.

[epniennukynsp. Binctanp Big TOYKH 10 TPSMOI.

Kyt Mix 1BOMa IpsSIMEMH, 1110 TIEPETUHAIOTHCS.
KyTn, yrBOpeHi npu nepeTrHi ABOX MPSIMUX

ciunoro. O3HaKy MmapaneiabHOCTI IpsMuX. BractuBocti
KYTiB, YTBOPEHHX IIPH NIEPETHHI MapaiebHIX MPSIMHUX

CIYHOIO.

IosicHIOE, 1110 Take akcioma, TeopeMa, O3HAUCHHS,
O3HAaKa.

HaBoauTh mpuKIagu TeOMETPUIHHUX (QIiryp, BKa3aHUX
y 3MICTi.

300paxye 3a TOTIOMOTOFO JIHIHKY 1 KOCUHIISA
MapalenbHi i IeprneHAUKYISIPHI TIpsMI.

Omnucye KyTH, yTBOPEHi IIPH MIEPETHHI ABOX MPSIMHUX
CIUHOIO.

Dopmy.Jaoe:

O3HAYeHHs: CYMIKHEX 1 BEpTUKAIBHHUX KYTIB,
napayeNbHuX 1 NePIeHANKYIAPHUX TPSIMUX,
NEepIEeHIUKYISAPa, BiICTaH] BiJl TOUYKH A0 MPSIMOT;

61aCcmMugoCcmi.: CyMi>)KHUX 1 BEpTUKAIBHUX KYTiB;
napayenbHuX 1 NepIeHANKYIAPHUX MPIMUX, KYTiB,
YTBOPEHUX MPH MEPETHHI MapalleIbHUX NPSMHUX CIYHOIO;

03HaKU TIAPAJTIETBHOCTI MPIMHUX.

OOIpyHTOBYE B3a€EMHE PO3MILLICHHS BKa3aHUX Y 3MICTi
reoMeTpUYHMX (Piryp, CIMparoyYuch Ha iX BIACTUBOCTI.

JloBOAMTH BIACTUBOCTI CyMIKHUX 1 BEPTHKAITbHUX
KYTiB, MapaJIeIbHUX NPSIMHX, TIEPIICHIUKYIIIPHUX
NPSIMUX, O3HAKH MapaJIeIbHOCTI MPSIMUX.

3acTocoBye BUBUCHI O3HAUEHHS 1 BIACTUBOCTI JIO
PO3B’sI3yBaHHS 331a4.

Tema 3. TPUKYTHUKH
TpukyTHUK 1 Horo eneMeHTH. PiBHICTH

reoMeTpuyHuX (iryp. O3HaKH piBHOCTI TPUKYTHHKIB.

Bunu TpukytHHKiB. PiBHOOSIpEHMIA TPUKYTHHK,
HOTo BIIACTHBOCTI Ta 03HaKH. Bucora, 6icekrpuca i
MejliaHa TPUKYTHHKA.

O3Hak# piBHOCTI NPSIMOKYTHHUX TPUKYTHHKIB.
BracTuBOCTI MIPSIMOKYTHHX TPUKYTHHKIB.

CyMa KyTiB TPUKYTHHKA. 30BHIIIHIN KyT
TPUKYTHHKA Ta HOTO BIACTUBOCTI.

HepiBHicTb TpUKyTHUKA.

Onucye 3MicT MOHATTS “piBHI dirypu”.

HaBoauTth npukiaau piBHuX Qiryp.

3o00paiye Ta 3HaXOIUTh HA MAIIOHKAX PIBHOCTOPOHHI,
piBHOOEIpPEHI, MPSIMOKYTHI TPUKYTHHUKH Ta X €JIE€MEHTH.

Dopmy.JIroe:

03HAYenHs: PI3HUX BUJIIB TPUKYTHHKIB; OiCEKTPUCH,
BHCOTH, M€/liaH! TPUKYTHHKA;

eracmugocmi. piIBHOOEAPEHOTO 1 IPSIMOKYTHOTO
TPUKYTHHKIB;

03HaKu.: PIBHOCTI TPUKYTHHUKIB; PiBHOOEAPEHOT0
TPUKYTHHKA.

Knacudikye TpuKyTHUKH 32 CTOPOHAMH 1 KyTaMH.

JloBOIUTB: 03HAKHU PIBHOCTI TPUKYTHHUKIB, O3HAKH
PIBHOCTI Ta BIIACTUBOCTI NPSIMOKYTHUX TPUKYTHHKIB,
BJIACTUBOCTI i 03HAKH PiBHOOEIPEHOTO TPUKYTHHUKA,
BJIACTHBOCTI KYTiB TPUKYTHHKA, BIIACTUBICTh
30BHIIIHBOIO KyTa TPUKYTHHKA.

3acTocoBy€ BUBUYCHI O3HAYCHHS 1 BIACTUBOCTI JI0
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pO3B’sI3yBaHHS 33]1a4.

Tema 4. KOJIO I KPYT. TEOMETPUYHI
MOBY10BU

Komo. Kpyr.

Jotnyna o Koua, 11 BIacTUBICTb.

Koo, orncane HaBKOJIO TPUKYTHHUKA.

Koo, Bucane B TPUKYTHUK.

3anava Ha TOOYOBY Ta ii pO3B’A3yBaHHS.

OcHOBHI 3aJ1a4i Ha TOOY/IOBY:

— no0yZ0Ba TPUKYTHHUKA 332 TPhOMa CTOPOHAMU;

— mo0OyoBa KyTa, 0 TOPIBHIOE JAHOMY;

— no0ya0Ba OiCEKTPUCH JaHOTO KyTa;

— MOJILUT IAHOTO BiJIpi3Ka HABIILI,

— no0yZ0Ba NPsIMOi, sIKa NePHEHIUKYIISIPHA 0
MaHOT IIPSIMOI.

['eomeTpuyHE Miclie TOUOK.

MeTtoa reoMeTpUYHHX MICLb.

IosicHIo€, 1110 Take: 3a1a4a Ha HOOYAOBY; TEOMETPUYHE
MiCII€ TOYOK.

300pazkye Ha MaIIOHKAX KOJIO Ta HOTO €JIEMEHTH;
JOTHYHY 0 KOJa; KOJIO, BIMCAHE B TPUKYTHHUK, 1 KOJIO,
OIMCaHEe HaBKOJIO HbOTO.

Onucye B3aeMHe po3TamryBaHHs Koja i mpsMoi.

Dopmy.JIroe:

O3HAueHHs: KONa, Kpyra, iX eJIeMEeHTIiB; JOTHYHOI 10
KOJIa, KOJIa, OIIMCAaHOI'0 HABKOJIO TPUKYTHHKA, 1 KOJa,
BITMCAHOTO B TPUKYTHUK;

61acmueocmi: CepelnHHOTO NEPIEHANKYJIIPA,
OicexTpucH KyTa, JOTHYHOI IO KOJa, JiaMeTpa i XOp.Iy,
TOYKH MEPETUHY CEPEIUHHNX NEPIEHIUKYISIPIB CTOPiH
TPUKYTHHKA, TOUKU TIEPETUHY OiCEKTPUC KYTiB
TPUKYTHHKA.

JloBOAUTH BIACTHBOCTI: JOTHYHOI 10 KOJIa, iCHyBaHHS
KOJIa, BIIUCAHOTO B TPUKYTHHK, Ta KOJa, OIUCAHOTO
HAaBKOJIO TPUKYTHHKA.

JloBOAUTH PaBUIBHICTh BUKOHAHUX MTOOYIOB IS
OCHOBHUX 3ajiad.

Po3B’s13y€ 0cHOBHI 33/1a4i Ha TOOYTOBY Ta HECKIIAAHI
3a7adi, po3B’A3aHHS AKUX 3BOAUTHCS 10 OCHOBHUX
o0y I0B.

3acTocoBy€e BUBUCHI O3HAUCHHS 1 BIIACTUBOCTI JI0
pO3B’s3yBaHHs 3a7a4.

Tema 5. HOTUPUKYTHHUKHU

YotupukyTHUK, Horo enemeHnTu. [lapanenorpam ta
fioro BnactuBocTi. O3HaKM Mapanenorpama.
[IpsaMoxyTHHK, poMO, KBaJIpaT Ta iX BIaCTHBOCTI.
Tpareris.

Brucani Ta onucani YOTUPUKYTHHKH. BrivicaHi ta
LEHTPaJIbHI KyTH.

Teopema ®aneca. Cepenss niHig TPUKYTHHUKA, ii
BJIACTUBOCTI.

Cepennst JiHis Tpamnelii, il BIaCTHBOCTI.

Po3mi3Hae omykJii i HEOMyKJIi YOTHPUKYTHUKH.

Onucye YOTUPUKYTHHUK 1 HOTO EIEMEHTH.

3o00paskye Ta 3HaXOOUTh HA MAJIFOHKaX YOTHPUKYTHUKH
PI3HHX BHIIB Ta IX €JIEMEHTH.

Dopmy.JIoe:

O3HAYeHHs | 81ACMUBOCMI BKAa3aHHUX Y 3MICTI
YOTHPHUKYTHHUKIB; IEHTPATHHUX 1 BIIMCAHUX KYTiB;
BIIUCAHOTO 1 OMMUCAHOT'0 YOTUPUKYTHHUKIB; CEPEHBOT JiHii
TPUKYTHHKA 1 Tparenii;

03HaKu Tapajesorpama; BOUCAHOTO 1 OIMCAaHOTO
YOTUPHKYTHHKIB;

Teopemy Daneca.

JI0BOIMTH BIIACTUBOCTI i O3HAKH MapaJiesiorpama,
BJIACTHBOCTI MPSMOKYTHHKA, poM0a, KBaapara, CyMH
KYTiB YOTUPUKYTHHKA, CEPEIHBOI JTiHii TPUKYTHHKA 1
Tparenii, BIUCaHuX Ta HEHTPaJIbHUX KYTiB, BIUCAHOTO Ta
OIMCaHOT0 YOTHPUKYTHHKIB, Teopemy Dareca.

3acTocoBy€ BUBYCHI O3HAUYEHHS 1 BIACTHUBOCTI JI0
pO3B’sI3yBaHHS 3a7ad.

Tema 6. IOJIBHICTH TPUKYTHUKIB

VY3aransHeHa Teopema Daseca.

[oni6ni TpukyTHUKH. O3HAKH MOMIOHOCTI
TPUKYTHHKIB. 3aCTOCYBaHHS MOJIOHOCTI TPUKYTHHKIB:

— cepeHi IPOTIOPIIiiHI BiIPI3KA B
MPSIMOKYTHOMY TPUKYTHHKY;

— BJIACTHBICTH OiCEKTPUCH TPUKYTHHKA.

Po3nizHae Ha MaMIOHKAX MOIOHI TPUKYTHUKH.

Dopmy.Jaroe:

y3azanvHeny meopemy Daieca;

03HayenHs NOAI0HUX TPUKYTHHKIB;

03HAaKU TIOAIOHOCTI TPUKYTHHKIB.

JloBoaUTH 03HAKU OAIOHOCTI TPUKYTHHUKIB, TEOPEMH
PO cepejiHi MPONOPIIKHI BIJIPI3KH B PIMOKYTHOMY
TPUKYTHHUKY.

3acTocoBy€ BUBUCHI O3HAYCHHS 1 BIACTUBOCTI J10
pO3B’sI3yBaHHS 3a7ad.
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Tema 7. MHOT'OKYTHHUKMH. IIJIOIII
MHOI'OKYTHHUKIB

MHOrOKyTHUK Ta HOT0 €JIEMEHTH.

OnyxkJi ¥ HEOMYKJTi MHOTOKYTHHKH.

CyMa KyTiB OITyKJIOTO MHOTOKYTHHKA.

BrmcaHi ¥ onucani MHOTOKYTHUKHY.

[onsaTTs TuTomIi MHOTOKYTHHKA. OCHOBHI
BJIACTHUBOCTI ILIOLL.

[Inoma npsIMOKyTHHUKA, apanerIorpama,
TpuKyTHHKA. [LI10o11a Tpamerrii.

MosicHIOE, 1110 TaKe IIIONAa MHOTOKYTHHKA.

Onucye MHOTOKYTHHK, HOTO €IIEMEHTH; OMYKJI i
HEOIYKJII MHOTOKYTHHKH, OCHOBHI BJIACTUBOCTI ILJIOMI.

300paxye Ta 3HAXOUTh Ha MAJTFOHKaX MHOTOKYTHHK 1
HOTO eNeMEeHTH, MHOTOKYTHHK, BIIUCAHUH Y KOJIO, 1
MHOTOKYTHHUK, OTIMCAHUI HABKOJIO KOJIA.

Dopmy.JIroe€:

O3HAYeHHs1: MHOTOKYTHHKA, BITUCAHOTO Y KOJIO,
MHOTOKYTHHKA, OTIMCAHOTO HABKOJIO KOJIa;

meopemu: PO CyMy KYTiB OITyKJIOTO MHOTOKYTHHKA,
PO TUIOITY MPSAMOKYTHUKA, MapajieiiorpamMma, TPUKYTHUKA,
Tpamertii.

JoBoauThL TeOpeMH PO TUIONI Hapaieaorpama,
TPUKYTHUKA, TPAMeIlii.

3HAX0AMTh TUIOIII MHOTOKYTHHKIB, BHKOPHUCTOBYIOUH
BHBYEHI BIIACTUBOCTI ¥ (hOPMYIIH.

3acTocoBy€ BUBYEHI O3HAYEHHS 1 BIIACTUBOCTI 10
pO3B’s3yBaHHS 3aad.

Tema 8. PO3B’SA3YBAHHS TIPAMOKYTHHUX
TPUKYTHUKIB

Teopema Ilidparopa.

[leprieHIUKYISAp 1 MOXHUIIA, IX BIACTHBOCTI.

CuHyc, KOCHHYC 1 TAaHT€HC TOCTPOro KyTa
IPSMOKYTHOTO TPUKYTHHKA.

CriBBiJHOIIEHHS Mi)K CTOPOHAMH 1 KyTaMH
MPSIMOKYTHOTO TPHKYTHHKA.

3HaueHHs CHHYCa, KOCHHYCA 1 TAHT€HCa IESIKIX
KYTiB.

Po3B’s13yBaHHS IPSIMOKYTHHUX TPUKYTHHKIB.
[puxmagHi 3amadi.

Onucye noxumy.

Dopmy.JIroe:

eracmusocmi IEPIEeHINKYISpa 1 MOXUIIOT;

03HayeHHs CUHYCa, KOCUHYCA 1 TAHI'€HCAa TOCTPOro KyTa
MPSIMOKYTHOT'O TPUKYTHHKA;

meopemy Ilidaropa;

CnigGiOHOUIeH S MK CTOPOHAMH Ta KyTaMH
MPSIMOKYTHOT'O TPUKYTHHKA.

3HaxoauTh 3HAUCHHS CHHYCa, KOCUHYCA 1 TAaHT€Hca JIs
kyTiB 30°, 45°, 60°.

HJoBoauth Teopemy llidaropa.

Po3B’s13y€ NpsSIMOKYTHI TPUKYTHHUKH.

3acTocoBy€ arOPUTMU PO3B’SI3yBaHHS MPSIMOKYTHHX
TPUKYTHHUKIB J0 PO3B’SI3yBaHHS NPOCTIIINX MPUKIATHUX
3ajad.

Tema 9. PO3B’SI3YBAHHS TPUKYTHUKIB

Cunyc, kocuHyc, TaHTeHc KyTiB Bix 0° g0 180°.
ToroxHOCTI:

sina + cos?a. = 1; sin (180° — o) = sina;

cos (180° — o) = — cosa;

sin (90° — a) = cosa; cos (90° — o) = sina.
TeopeMu KOCHHYCIB i CHHYCIB.

Po3B’s13yBanHs TpuKyTHUKIB. [IpuKimaasi 3aqauyi.
dopmynu U1 3HAXOHKEHHS TUIONII TPUKYTHHKA.

IMosicHIoE, 1110 Take CHHYC, KOCUHYC 1 TAHT'€HC KYTiB BiJI
0° mo 180°.

DopMyJII0€ TEOPEMHU KOCUHYCIB 1 CHHYCIB.

Onucye OCHOBHI BUNIAJIKU PO3B’I3yBaHHS TPUKYTHUKIB
Ta aJTOPUTMH 1X O3B’ A3yBaHHI.

JoBoauTH TEOpEeMH CHHYCIB 1 KOCHHYCIB.

Po3B’s13y€ TpUKyTHHKH. 3aCTOCOBY€E alTOPUTMHU
PO3B’sI3yBaHHS TPUKYTHHKIB JI0 PO3B’sI3yBaHHS
MIPUKIIAIHUX 33/1a4.

BukopucroBye GpopMynn i 3HaXOHKEHHS III0II]
TpukyTHHKa (I"epoHa, 32 ABOMa CTOPOHAMH 1 KYTOM MIXK
HHUMH, 32 PaJliycoOM BITUCAHOTO i OMTUCAHOTO KOJia) B
PO3B’sA3yBaHHI 3a/1a4.

Tema 10. IPABUJIBHI MHOI'OKYTHUKHN

[IpaBunbHI MHOTOKYTHHKH. DOpMyIH paiyciB
BITMCAHUX 1 OMMCAHUX KiJ MPaBUILHUX MHOTOKYTHHUKIB.

[ToOymoBa npaBUIbLHUX MHOTOKYTHHKIB.

Hosxxuna xoina. Josxuna nyru kona. [lnoma kpyra ta
HOTO 4acTHH.

Onucye KpyroBuil CEKTOp 1 CETMEHT.

Dopmy.Jaroe:

03HAYenHs NPAaBUIILHOIO0 MHOTOKYTHHKA;

meopemu: PO BiJHOIICHHsI JOBXHHHU Kojia 10 oro
JiameTpa; Tpo TUIOILY Kpyra.

3anucye i mosicHwe hopmyJu:

pazniyciB BIUCAHOTO 1 OMUCAHOTO KiJl IPaBUIBHOTO
MHOTOKYTHHUKA,;

paaiyciB BIIMCAHOI'O 1 OMUCAHOIO KiJI MPaBUIILHOTO
TPUKYTHUKA, YOTUPUKYTHHUKA (KBaJpaTa), HIECTUKYTHHKA;
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JTIOBKMHU KOJIa 1 IyTH KOJIa;

IJIOMII KpyTa, CEKTOPa 1 CErMEHTA.

Bynye npaBuibHU TPUKYTHUK, YOTUPUKYTHUK,
IIECTUKYTHUK.

JoBoauTh hopMynu pajiyciB BOUCAHHUX 1 OMHUCAHUX
KiJI TpaBUIIHIX MHOTOKYTHHKIB.

3acTocoBy€ BUBYCHI O3HAYCHHS 1 BIIACTUBOCTI JI0
pO3B’sI3yBaHHS 33]1a4.

Tema 11. JEKAPTOBI KOOPJUHATH HA
IJIOILMHI

[TpsiMoKkyTHA crcTeMa KOOPIMHAT Ha TUTOLIHHI.
Koopaunaru cepenunu Bifpizka. Bigcrtanp Mix aBoma
TOYKaMH 13 3aJJaHUMHU KOoopAWHaTaMu. PiBHSHHS Koua i
MPSMO.

Onucye NpsIMOKYTHY CHCTEMY KOOPHHAT.

Po3mi3zHae piBHSHHS KOJjIa Ta MPSMO].

3anucye i 1oBoAUTH POPMYIIM KOOPAMHATH CEPEIAUHU
BiJIpi3Ka Ta BiACTaHI MK TBOMa TOYKAMH.

3acTrocoBye BUBUEHI ()OPMYITH 1 piBHAHHS Qiryp 10
PO3B’sI3yBaHHs 3a/1a4.

Tema 12. TEOMETPUYHI IEPETBOPEHHS

[lepemimieHHs Ta 1OTO BIaCTUBOCTI.

Cumertpist BiTHOCHO TOYKH i IPSAMOIi, IIOBOPOT,
napajelibHe TIepeHeCeHHs. PiBHICTE Qiryp.

[lepeTBopeHHs MOMIOHOCTI Ta HOTO BIACTHBOCTI.
I'omorteris. [ToaiGuicTs Qiryp. [Inomi noaioHMX Piryp.

Onucye cuMeTpito BiTHOCHO TOYKH 1 IPSIMOT,
napaneibHe TIEpEeHECeHHs, IOBOPOT; PiBHICTH Qiryp;
[IEPETBOPEHHS MOII0HOCT1, TOMOTETit0, TOMIOHICTD (ITyp.

Bynye ¢irypu, B ki nepexonsaTh qaHi Girypu npu
NepeMillICHHSX Ta IIEPETBOPEHHSX MOIIOHOCTI.

HaBoanTts npuxiaaau ¢iryp, siki MatoTh Bicb CUMETPii,
LIEHTP CUMETPIi; TOMIOHHUX (iryp.

DopMYJIIO€ BIIACTUBOCTI NIEPEMIIIICHHS Ta
NepETBOPEHHS MOAIOHOCTI; TEOpEeMY PO BiTHOIICHHS
on] moAiOoHuX diryp.

3acTocoBy€ BUBYCHI O3HAYEHHS 1 BIACTHUBOCTI JI0
pO3B’s3yBaHHS 3a7ad.

Tema 13. BEKTOPH HA IIJIOIINHI

Bekrop. Moay:b i Hanpsim BekTopa. PiBHICTH
BekTopiB. Koopamaaru BexTopa. [logaBanus i
BiTHIMaHHS BEeKTOPiB. MHOXKEHHS BEKTOpa Ha YHCJIO.
KomnineapHi BekTopH.

CkamsipHHii 70OYTOK BEKTOPIB.

Onucye BEeKTOp, MOZYJIb 1 HAMPSIM BEKTOPA,
KOOpPJMHATH BEKTOPA, Mii Ha/l BEKTOPAMU, PiBHICTS 1
KOJIiIHEapHICTh BEKTOPIB.

Binkaanae BekTop, piBHUI JaHOMY; BEKTOD, PiBHHHA
cyMi (pi3HUII) BEKTOPIB.

Dopmy.Jaioe:

eracmugocmi Jiil HaJl BEKTOPAMHU;

03HAYeHHsA CKAPHOTO JOOYTKY BEKTOPIB, HOrO
BIIACTHBOCTI.

3acTocoBy€ BUBUCHI O3HAUEHHS 1 BIACTUBOCTI JIO
pO3B’sI3yBaHHS 3a7ad.

Tema 14. IOYATKOBI BIIOMOCTI 3
CTEPEOMETPII

B3aemHe posramryBaHHs npsiMUX y IpocTopi. Bzaemue
po3TallyBaHHS IUIOUIMH. B3aeMHe po3rarryBaHHs
MpsAMOI Ta IUIOIIMHU. [lepneHIuKyIdap 10 TUIOUMHH.

[psma npusma. Ilipamina. [Tnoma nosepxHi Ta 00’ eM
MIPU3MH 1 TTipamiIy.

Humiaap. Konye. Ky, [hnomii moBepxoHs i 00’ emMu
UITIHPA, KOHYyCca 1 KyJIi.

Po3B’s13yBaHHs 33724 Ha 00UMCIIEHHS I1JI0L]
MIOBEPXOHB 1 00’ €MiB, Y TOMY YMCIIi IPUKIATHOTO
XapakTepy.

Onucye B3aeMHE PO3MIIIEHHS B IPOCTOPI ABOX NPSMHUX;
IPSMOI Ta IUIOIIMHH; TBOX TUIOINH.

IlosicHIOE, TIIO Take:

mpsiMa Mpu3Ma, Mipamizia, TUIiHAP, KOHYC, Ky Ta 1X
eNIEMEHTH;

MOBepXHs 1 00’ €M MHOTOrpaHHUKA 1 TiJla 00epTaHHS.

300paxye i 3HAXOAUTH HA MATFOHKAX MHOTOTPAHHUKY 1
Tija 0OepTaHHA Ta iX elIleMEHTH.

3anucye i mosicHwe GhopMyJIH IJIOL] IIOBEPXOHb 1
00’€eMiB 3a3HaYEHUX Y MPOrpaMi reOMETPUIHUX Qiryp.

3acTocoBy€ BUBUCHI O3HAYCHHS 1 BIACTUBOCTI J10
PO3B’s13aHHS 337124 Y T. 4. HPUKIAJHOTO 3MICTY.
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