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HHONCHIOBAJIbHA 3ATTMCKA

[Iporpama maremMaTuku BIINOBIJIAC YMHHINA IPOrpamMi MaTEMaTHKKW Juisd 5- 9

KJIACIB 3arajbHOOCBITHIX HABYAJILHUX 3aK/Ia/iB (Haka3 MIHICTEPCTBA OCBITH HayKH

Vkpaiuun 804 B 07.06.2017 p.)

HapuyanbHa nporpama Bk/aouae B cede po3/aian 3 AMCUHIIIHHA

«MaremaTnka» (paKTHYHO BUBYEHHUX BUITYCKHMKAMH 0a30BUX 3arajibHOOCBITHIX

LLIK1JI.

MeTor0  BCTYNMHOTO  BHUNPOOYBaHHS € KOMIUICKCHA TIEpeBIpKa 3HaHb
BCTYIIHUKIB, sIKI BOHH OTPHUMaJiM B pe3y/bTaTi BHMBYCHHA JHMCUMIUIIHH
«Marematuka», nepeadayeHux IWKUILHOK MNporpamMoro. BCTynmHHK MOBHHCH
[NPOJICMOHCTPYBATH (DYH/1IAMEHTAJIbHI YMIHHS T 3HAHHS .

Berynne daxoBe BUNIPOOYBaHHS TIPOBOJUTCS B BUIJISI LI CITIBOECIIH, 3T1/IHO

BUMOT JI0 3HaHb Ta BMIHb YUHIB 0a30BUX 3arajbHOOCBITHIX LIKLI .

1 1JII HABYAJIBHOIL'O IIPEAMETA:

BCTYNHHUK IMOBHHEH:
e BrieBHEHO BOJIOAITH OOUMCIIIOBAJIbLHUMU HAaBUYKAMU NPU BUKOHAHHI /11
palioHaJILHUMHU YUCIIaMH ( HATYypanbHUMA, IJTUMH, 3BUYAHHUMH

1ecATKOBUMH JIpoOaMi)

e VMITH BUKOHYBATH TOTOKHI NEPETBOPCHHS OCHOBHHX aareOpaiyHuX BUpasis
(MHOTOUJICHIB, IPOOOBO-PALIIOHANILHUX BUPA3IB, SIKI MICTATh CTEMCHI KOPEHi),
TPUTOHOMETPHYHHX BUpa3IB.

« YMiTH pO3B'A3yBaTH PIBHAHHSA, HEPIBHOCTI TA 1X CMCTEMH MEPILIOro Ta JPYroro
cTeneHiB Ti, 10 3BOATLCA JI0 HUX, TAKOXK PO3B'A3YBATH 3a/1a4i 3a JI0NOMOIOI0
PIBHAHL Ta 1X CUCTCM.

e VMiTy OyayBaTH rpaiku QyHKUIH, nepedaueHmx nporpamoto. * Ymiru

300paKaTy reoMeTPUYHI (PIrYpH BUKOHYBATH HAHMIPOCTIII MOOYI0BH HA

[JTOUIHHI.

e Bos1o11TH HABUYKAMH BUMIPIOBAHHA OOUMCIICHHS JIOBKHH, KYTIB I101L, 5K

BUKOPUCTOBYIOTLCS JUTA PO3B'SA3AHHA PIZHUX NPAKTHUHHX 3a/a4. * YMITH

34CTOCOBYBATH BJIACTUBOCTI FCOMETPHUHUX (DITYDP 1PH PO3B'A3yBaHHi 3a/1a4 Ha

o6uncIeHHA Ta JIOBCACHHS.




SMICT ITPOI' PAMMU U1 BCTYIHHOT'O BUITPOBLY BAHHSI Po3ia 1.

OCHOBHI MATCMATHYHI HOHATTS (hakTH

APUOMETUKA AJITEBPA

| Harypannui uncna nyne. Hpoceti cxnazeni unena. Jlinsnuk, kparne.
HaitOubmmit cnuibunit aiabuuk. Haiimenie criibie kparne. O3Haku
NoAIbHOCTI HA 2, 3, 5.9, 10.

2 [l ynena. PanionanbHi umceia. X J101aBatHs, BIAHIMAHH, MHOXKEHHS,
juieHHs. TTopiBHSIHHS parioHaabHUX Yncell.

JUMCHI unena, X 3anuc BUMIIS JICCATKOBOTO JPO0OY.

4 JlecstkoBl apoOu. Untauus Ta 3anuc jecaTkoBux Jpo0iB. [TopiBHSIHHS
ACCATKOBUX Jp0oOIB. JlogaBanust, BIAHIMAHHSA, MHOKCHHS JAIJICHHS JCCATKOBHUX

npo01B. Habmmkene 3nadyenns uncna. Okpyrienns uncen. Bijacotok. OCHOBHI
3a/1a41 Ha BIJICOTKH.

5 JloaatHi uncna. [TpoTunexui uncina. Moaysb yuciia, HOro reoMeTpuYHUH
3MICT. [ lOp1BHSIHHS poaaTHUX Bia'eMHMX yKcell. JlogaBaHHs, BIAHIMAHHS,
MHOKE€HHS JIVICHHS J10JIaTHUX BIA'€MHHUX YHCE)]

6 [TOHATTA npo 4MCIO SIK pe3ynbTaT BUMIPIOBaHb. PallloHaIbHI YKciia. 3anuc
palllOHAILHUX YUCEJT BUITIAAL JIECATKOBUX JPOOIB.

7 UucnoBi BUpa3u. 3aCTOCYBaHHS OYKB IS 3aMMCY BUpa3iB. YHUCIIOBE 3HAYEHHS
OykBeHHX Bupa3iB. OOUMCIeHHs 3a (OpMYIaMHu.

8 [ToHsTTs nNpo npsimy Ta 0OEPHEHY NPONOPUIMNHY 3aJEKHOCTI MK BEJTHYHUHAMMU.
[Tponopuii. OcHOBHA BAACTUBICTbL Nponopiiii. Po3s's3yBanHs 3a1a4 3a
JIOTTOMOT OO TTPOITOPLIH.

9 300paxeHHs yucen Ha npamii. Koopannara Toukn Ha npsmik. Gopmyra
BIZICTAH1 MIK JIBOMa TOYKAMH 13 3aJaHUMH KOOPAUHATAMH.

10 [IpAMOKYTHa CUCTEMa KOOPAMHAT HA IJIOUMHI, TOUYKH Ha IUIOLMHI.
Koopaunary (abcumca opannara). Gopmysia BIACTaHI MK IBOMa TOYKaMH
MJIOLIMHHU, 3a/JaHUMHU KOOPJAHHATAMH,

11 Ippauionanbti uucna. Jliicul yncia. YucaoB1 HEPIBHOCTI Ta X BIACTHBOCTI.
[TowieHHe J0/1aBaHHs Ta MHOXKEHHS YHCIIOBHX HEPIBHOCTEH. 12 BUMIproBaHHS
Be/IMUMH. ADCOMIOTHA Ta BIJIHOCHA MOXHMOKHK HAOJMMKCHOIO 3HAUYCHHS YMCIa.
BukoHaHHs apy(GMeTHUYHUX 11 Ha/l HAOJIMKCHHMH 3HAUCHHAMH YHCE.

3 OnnousieH. TTijiHeCeHHs O/IHOYJICHA JIO CTCIICHS.

14 MuorowieHd. Cteninb MHoroujeHa. JlonaBanHs, BIIHIMAHHS MHOXKCHHS
MHorouteHis. Po3kiagaHHss MHOTOUICHA Ha MHOXKHHKH.

15 DopMY/IM CKOPOYECHOTO MHOKCHHA, 3acrocyBanHs (hOpMyII CKOPOUCHOTO
MHOKCHHS JUIS PO3KJIAJIaHHs MHOTOMICHA HA MHOKHUKH,

|6 KBajipaTHAX TPUHJICH. Po3kJlalaHHst KBAAPATHOIO TPUUICHA HA JITHINHI
MHOKHUKH.

17 Anrebpaiuiui jip10. OcHoBHa BracTuBICTL JIpody. CkopoucHHs anrcoparunmx
Apo6iB. JloaBaHHA, BIIHIMAHHA, MHOKCHHS T JIICHHs anreOpaiuHux JIpoOiB.
ToToxHi nepeTBOpeHHs pallloHAILHUX aireOpaiuHux BUpasis.

|8 CreniHp HATYPAJIbHUM IMOKA3HUKOM Horo BiacTHBOCTI. CTENniHb LITNM




[MOKAa3HUKOM HOro BjiacTUBOCTL. Ctanaapruuit Buriisi1 uncna. I[epersopenns
BUPA31B 31 CTCICHAMMU,

19 Kopiub u-ro crenens Ta oro BaactuBocti. Creniib paioHajabLHUM
[MOKA3HUKOM Ta WOTI'0 BJIACTUBOCTI.

20 ApupmMeTHuna ta reometpudna nporpecii. PopMysIn M-ro wiaeHa ta cymu n-
NEPIIUX YJICHIB MPOTPECIN.

21 Pisusinus. Kopeui pisusinnst, Jliniini pisusinys ojnicio sminnolo. Kpajgparue

PIBHSHHS. DOPMYIH KOPEHIB KBAIPATHOTO piBHsHHS, PO3B's3yBaHHs
PALLIOHAJILHUX PIBHAHD.

22 Cueremu piBHAHB. PO3B s3yBaHHs CUCTEMM JIBOX JITHIHHUX PIBHAHDL /IBOMA
SMIHHUMH Ta HOro reoMeTpuuHa intepnperaiis. Po3s's3yBanns HalmpocTimx

CHCTEM, OJIHE PIBHSHHS SKUX [EPIIOro, 1HIIIE = IPYroro creneHs. Po3B’a3yBanis
TEKCTOBHX 3a/1a4 3a JIONOMOTOI0 CKJ1a/laHHsI PIBHSAHbL, CUCTEM PIBHAHD.

23 JI1H1HA HEepIBHICTDL 0IHICIO 3MIHHO10. CHCTEMA JITHIMHUMX HEPIBHOCTEH
OJIHICIO 3MIHHOK. PO3B'SI3yBaHHS HEPIBHOCTEH JIPYTOro CTENECHS O/HICKO
3MIHHO10. PO3B’sI3yBaHHs pailioHaJbHUX HEPIBHOCTEH, METO/1 IHTEPBAJIIB.

24 Oyukuil. Obnactb BU3HaueHHs 00nacTh 3Ha4eHb pyHKiT. CriocoOu 3a1aHus
hyukuli. ['padik dynkuii. 3pocranns cnagands ¢Gyukuii. [lapui HenmapH!
QyHKLIT.

25 OYHKUIT = kx + &, = kx (n- HATYpaJIbHE YHUCJIO),

= — = ax2+ bx +, 1X BJIJaCTUBOCTI I'pa1KH.

26 Bunaakosa noais. UMoBIpHICTb BUMMaAKOBOI noall. CTaTUCTUYHI JaHI.
Cnocobu nogaHHs gaHux. Yacrora. CepeaHe 3HAYCHHS.

[ EOMETPIA
' TTouaTkoBI TOHATTS r1aHimeTpii. ['eomerpuanl ¢pirypu. IToHATTS npo akcioMmu

treopeMu. [ToHATTS npo 0OepHEHY Teopemy.

2 CyMIHI BepTHKaJIbH1 KyTH Ta 1X BJacTUBOCTI. [lapanesibH1 npsimi npsami, 1o
nepeTuHaloThCA. O3HaKH rmapajacipHOCTI IpAMUX. [IepneHanKyIspHI psmI.
TeopeMy 1po MepreHIMKYISIPHICTb NApaIeIbHICTb NPSIMHX.

TpukyTHHK. B1acTHBOCTI pIBHOOEAPEHOro TpHKyTHHKA. Cyma KyTIB
rpukyTHHKa. Teopema Iliparopa Ta Hacmakm Hei.

4 [Tapanienorpam Ta HOro BJ1aCTHBOCTI. O3HaKu napasenorpama. [psaMokyTHHK,
pomO, KBaJpaT Ta ix BjacTMBOCTI. Tpamnertis Ta 11 B1acTUBOCTI MHOTOKYTHHKH.

5 Kono kpyr. JloTuuHa 210 Koja Ta 11 BJJACTUBOCTI.
6 B1acTUBOCTI CEPEAMHHOIO NMEPreH/nKyspa 10 Biapizka. Koso, onucane
HABKOJIO TPUKYTHHKA. BnactuBocTi O1cekTpucu kyta. KoJsio, Brincane TPUKYTHHK.
7 [MousaTrs npo piBHICTL (Giryp. O3HaKku pIBHOCTI TPUKYTHHUKIB. 8 [TOHATTS npo
noniouicTs Giryp. O3HakH NOUIOHOCTI TPUKYTHUKIB (0€3 NOBEACHHS ).
9 OcLoBa LECHTPAIbLHA CUMCTPIL; OBOPOT, Nnapajieinie nepenecerns. [puknaan
hiryp, 110 MaroTh CUMETPIIO.
10 OcHOBHI 3a/1a41 Ha 100Y/I0BY 3a JIONIOMOTOI0 LMPKYJIst JITHIHKH,
|1 JloBKHMHaA BUIPI3Ka Ta 11 BiacTHBOCTI. Biactanb Mk Toukamu. Bijgctans Bij




TOUYKH 710 MPSAMOIL.

12 BesimunHa KyTa Ta 11 BJaCTUBOCTI. BUMIpIOBaHHS BITUCAHUX KYTIB. |3

JlogxxunHa kona. JloBxuHa ayri.

14 TTousiTTst mpo nJoutl, OCHOBHI BAACTUBOCTI rutoul. Tlioma npsaMokyTHHKa,
TPUKYTHHKA, MapajiejorpaMa, Tpancuii. Bignowenus riour nomouux ¢giryp. Inour
Kpyra Ta HOro 4yacTHH.

1S CHHYC, KOCHHYC TQHI'CHC KYTa.

16 CrIBBIAHOIMICHHS MIXK CTOPOHAMHU KyTamH MPSAMOKYTHOTO TPUKYTHHKA.
lTeopeMu CHHYCIB KOCHHYCIB.

17 IlpamMoxkyTHa cucteMa koopauHat Ha rutotdti. GopMysna BiACTaH1 M1
JIBOMA TOYKAMH MIOUIMHH, 38ITaHUMU KoOpAUMHaTaMu. PIBHSIHHSA npAMOl Koja. 18
Bekrop. JlosxkunHa Hanpsam sextopa. Kyt mix Bektopamu. Kojsiineapti Bekropu. Cyma
BCKTOPIB Ta 11 BIACTUBOCTI. JIOOYTOK BEKTOpa Ha YMCJIO Ta HOro BIACTUBOCTI.
Po3kiananns BekTopa 3a ocaMu koopaunar. Koopannarn Bektopa. CkajasapHHi
100yTOK BEKTOPIB Ta HOro BjacTuBOCTI. Ilpoekiiisi BekTopa Ha 0ci KOOpAMHAT.

19 I1ouaTkoB1 BIJIOMOCTI cTEpeOMETIi.

Po3aiu 1. OcnoBui Teopemu popmysin

AJITEBPA
1 Dopmyia n-ro wjieHa apuMETHUYHOT FCOMETPUUYHOT nporpecii. 2 Popmyria
CYMHM MEpHIMX YICHIB apu(PMETUUHOI reOMETPHUYHOI nporpecid. OyHKIIS y~Kx
11 BJJACTUBOCTI rpadik.

"4 DyHKLIA = — 11 BJIACTUBOCTI rpaik.

5 DyHKIIsA = kx + 11 BIACTUBOCTI rpaix.
6 DyHKIIs = 11 BJIACTUBOCTI rpadik.
7 DyHKLIS = ax2 + bx + 11 BJJACTUBOCTI Tpa@Ik.
8 MOpMYJIH KOPEHIB KBAJIpPATHOTO PIBHSHHS.
9 3anuc KBaJApaTHOIro TPUUJICHA BUIJIAAL JOOYTKY JIHIHHUX MHOXHHKIB. 10
dopMysIM CKOPOYCHOIO MHOKCHHS
(0 + h)(a-b) =a2-b2, (axh): = u> +2ab + b;
11 Po3B’s13yBaHHs JIHIMHUX PIBHAHB TAKHX, 1O 3BOJIATHCS J10 JIIHIHHHX.
12 PO3B’A3yBaHHs JIIHIKHUX HEPIBHOCTEH CUCTEM JITHIHHUX HEPIBHOCTCH.
13 Po3B'a3yBaHHsA CUCTEM JIBOX JITHIHHUX PIBHSHb.

I'EOMETPIS

| BnacTuBOCTI PIBHOOEAPEHOIO TPUKYTHHKA.
2 BiiacTUBOCTI OICEKTPHUCH KyTa.

(O3HaKy NapajcibHOCTI NPSAMHUX.
4 Teopema 1npo Cymy KyTiB TPUKYTHHKA,
5 ByiracTUBOCTI napaJjenorpamMa Horo juaronascii.
6 O3HaKH PIBHOCTI, NOJIOHOCTI TPUKYTHHKIB.
7 BaacTUBOCTI NPAMOKYTHHKA pomOa, KBajpara.
§ Koso, BIHCAHC TPHKYTHHK, KOJIO, OIHCAHE HABKOJIO TPHKYTHHKA.



9 Teopema npo KyT, BIIMCAHUHN KOJ10.
10 BAacTMBOCTI A0THYHOT 10 KOJIa.
| Teopema ITiparopa Ta Hacimaku mei.

2 3HaueHHs cuHyca, kocunyca kyrtis 0°, 30°, 45°, 60°, 90°.

3 CHIBBUIHOIICHHS MK CTOPOHAMH KYTaMH MPIMOKYTHOTO TPUKYTHUKA. 14
Cyma BEKTOpPIB Ta 11 BJIACTUBOCTI.

|5 Dopmynu oL napanenorpaMa, TpUKyTHUKa, Tpaneiii. PiBusitns koaa. 16
LLnonu nosepxonn 00°eMu reoMeTpuuHUX GIryp 3riJIHO NPOrpamm.

KPUTEPII OIITHKOBAHHSI HABYAJIBHUX JIOCSITHEHD

OUIHIOBAHHIO Hillﬂﬂl‘alOTbI

* YMIHHS OPICHTYBATHCS OCHOBHUX MATEMATHYHUX MTOHATTAX, (popMyJiax,
Teopemax;

* PO3B’SI3yBATH JIHIMHI KBAAPATHYHI PIBHSHHS, HEPIBHOCTI CHCTEMH; *
BUKOHYBATH MEPETBOPEHHS aJreOpalyHuX BUpa3iB;
* OyayBatu rpadiku HyHKINT;

* BAKOHYBATH /111 HaJ BEKTOPAMHU.
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