MIHICTEPCTBO OCBITH I HAYKH YKPATHA

MATEMATHUKA

5-9 kaacn

Hasuanvna npozpama 015 3a2a16HO0CEIMHIX HAGYAIbHUX 3aKAA0IE’

' Mporpama 3aTBepmkeHa Hakazom MiHicTepcTBa ocBiTH i Hayku Ykpainu Big 07.06.2017 Ne
804



Yxnaoaui npoepamu (2012 p.): M. 1. bypna, 1O. 1. MansoBanuii, €. I1. Henin,
. A. Homuposcekuii, A. B. [1anbkos, H. A. Tapacenkosa, M. B. Uemepuc, M. C. Skip
Y pozeanmaoicenni npozcpamu (2015 pix) opaau yuacme: M. 1. bypna,
A. B. Tlanbkos, M. C. Sxip, 1. A. HomipoBchkuit
Hao onoenennam npozpamu (2017 pix) npaurosanu: M. 1. bypna,
b. B. Kyapenko, O. . binsuina, A. 1. A3apenkona, O. 1. bykoscbka, T. C. Kinmrox,
O. €. JIuceuko, A. B. Munauuk, H. B. Ilanosa, A. B. IlanbkoB

MMOACHIOBAJIBHA 3AITUCKA
Mema 6a3060i 3azanbHoi cepedHbOi ocgimu: PO3BUTOK Ta CoIliaizarlis
0COOUCTOCTI Yy4HIB, (HOPMyBaHHS iXHbOI HAIllOHAJIBLHOI CaMOCBIJIOMOCTI, 3arajibHOi
KYJIbTYpH, CBITOIJISIAHUX OPIEHTHPIB, €KOJIOTIYHOTO CTUJIIO MUCICHHS 1 TOBEIIHKH,
TBOPYUX 3M10HOCTEH, JOCHIAHUIBKUX HABUUYOK 1 HABUYOK JKUTTE3a0E3MEUCHHS,
3IaTHOCTI 0 CAMOPO3BUTKY Ta CAMOHABYAHHS B yMOBaX IIO0ABHUX 3MiH 1 BUKIIHKIB.

BunyckHuK OCHOBHOI IIKOMM — 1€ HaTpioT YKpaiHu, SKUM 3Ha€ ii 1CTOpIIO;
HOCI1H YKpaiHCBKOI KyJNbTYpH, SIKAH MOBa)XKa€ KyJIbTYpy 1HIIUX HAPOIiB; KOMIIETEHTHUIN
MOBEIIb, 10 BUTHHO CHIJIKYETHCS EPKABHOIO MOBOIO, BOJIOJIE€ TaKOX PiAHOIO (Y pasi
BIIMIHHOCTI) ¥ OJHIEIO0 YU KIJIbKOMA 1HO3EMHHUMH MOBaMH, Ma€ Oa)kKaHH 1 3[aTHICTh JI0
CaMOOCBITH, BHSIBJISIE aKTUBHICTB 1 BIAMOBLAAIBHICTS Y TPOMAJCHKOMY M OCOOMCTOMY
JKUTTI, 3JaTHUM 7O TMIANPUEMIMBOCTI Ta 1HIIIATUBHOCTI, Ma€ YsIBIEHHS IIPO
CBITOOYZIOBY, O€pEKHO CTAaBUTBLCSA 10 MPHUPOJU, OE3MEUYHO W JOIIJILHO BUKOPHCTOBYE
JOCSITHEHHSI HAYKH 1 TEXHIKH, IOTPUMYETHCS 3I0POBOTO CIIOCOOY KUTTS.

[IpoBimHUM  3aco0oM  peamizaiii  BKa3aHOi METH €  3alpOBaKCHHS
KOMITETEHTHICHOTO MiJAXOAY Y HaBUaJbHO-BUXOBHHUIMI Tpoliec 3arajibHOOCBITHBOI
IIKOJIM IUTSIXOM (DOPMYBAHHS IPEIMETHHX 1 KIIFOUOBUX KOMIETEHTHOCTEH.

Kypc maTemaTuku OCHOBHOI IIKOJIM JIOTIYHO MPOJOBXKYE peajizalliio 3aBAaHb
MaTeMaTHUYHOI OCBITM Y4YHIB, pPO3MOYAaTy B TOYATKOBUX KJacax, PO3IIMUPIOIOYN 1
JIOTIOBHIOIOYM 111 3aBJAaHHS BIAMOBIAHO 1O BIKOBHX 1 MI3HABAIBHUX MOMJIMBOCTEH
mKoJisipiB. B ocHOBY moOymoBU 3MicTy Ta oprasizailii npoiecy HaB4aHHS MaTEMaTHKU
MOKJIAJICHO KOMNemeHmHuicHull nioxio, BIAIOBIIHO JO SKOTO KIHIIEBHM pe3yJbTaTOM
HaBYaHHS TMpeaMera € cQpopMOBaHI MEBHI KOMIETEHTHOCTI, SK 3JaTHOCTI YYHS
3aCTOCOBYBaTHM CBOI 3HAHHS B HABYAIBHUX 1 pPEATbHUX JKUTTEBUX CHUTYaIlisX,
MOBHOIIIHHO OpaTH y4acTh B JKUTTI CYCIUJIBCTBA, HECTH BIJMOBIIAJIBHICTH 3a CBOI Jii.
HapuanHss MaTremMaTMKM B OCHOBHIM ImIKodl mnependadae (GOpMyBaHHS MPEIMETHOI
MaTeMaTUYHOI KOMIIETEHTHOCTI, CYTHICHMI OMHUC KO moaaHo y po3aumn «OdikyBaHi
pe3yibTaTH HaBUYAJIbHO-MI3HABAIBHOI MISUIBHOCT» 1i€i mporpamu. PopMyBaHHS
3a3HAYEHOI KOMIETEHTHOCTI MIAMOPSIKOBYEThCA peaii3alii 3arajbHUX 3aBJaHb
MIK1JIbHOT MAaTEMaTHYHO1 OCBITH. 10 HUX HaJIe)KaTh:

* (dopmyBaHHS cmagnenHss 1O MaTEMaTUKH SK HEBIJ €MHOI CKIJIAQIOBOI
3arajibHO1 KyJbTYPH JIOAUHH, HEOOX1IHOT YMOBH ii OBHOI[IHHOTO XHUTTS B CY4aCHOMY
CyCIUIBCTBI Ha OCHOBI O3HAWMOMJICHHS 3 I17esIMHU 1 METOJaMH MaTeMaTHUKU SK



yHIBEpPCATbHOI MOBUM HAyKH 1 TEXHIKH, €(PEKTUBHOTO 3aco0y MOJETIOBAHHA 1
JIOCITIJIKEHHS TIPOIIECIB 1 SIBUI HABKOJUIITHHOTO CBITY;

* 3a0€3MEeUYCHHSI 060.100iHHSI MATEMAaTHYHOK) MOBOIO, PO3YMIHHS HUMH
MaTeMaTHYHOI CHUMBOJIIKH, MaTeMaTHYHUX (GOpMYIT 1 MoOJeNed SK TaKuX, M0 JAr0Th
3MOTY ONIMCYBATH 3arajibH1 BIACTUBOCTI 00’ €KTIB, IPOIIECIB Ta SIBUIIL;

dopMmyBaHHS  30amuocmi  JOTIYHO  OOIPYHTOBYBaTM Ta  JOBOJUTH
MaTeMaTU4YHl TBEPPKCHHS, 3aCTOCOBYBAaTH MaTeMaTH4HI METOAUM Yy TpOIeci
pO3B’s3yBaHHS HABYAIBHMX 1 NPAKTUYHUX 3a/lady, BUKOPHCTOBYBATH MaTE€MaTHYHI
3HAHHS 1 BMIHHS IT1]1 YaC BUBYEHHS 1HITUX HABYAIbHUX TIPEIMETIB;

* PO3BHUTOK YMiHb TIPAIIOBATH 3 MiAPYYHHUKOM, OMPAIlbOBYBATH MAaTeMAaTHYHI
TEKCTH, IIYKaTH 1 BUKOPUCTOBYBAaTH JOJATKOBY HaBYANbHY iH(OpMAIliio, KPUTHIHO
OIliHIOBaTH 3100yTy 1H(QOpMamito Ta 11 JKepena, BHUOKPEMIIIOBAaTH TOJIOBHE,
aHaji3yBaTH, pOOWTH BHUCHOBKH, BHKOPHUCTOBYBaTH OTpUMaHy iH(opmMmaiio B
0COOHUCTOMY KHTTI;

dbopMmyBaHHS 30amHOCmi OIIHIOBATH TPABUJIBHICTH 1 palliOHAIBHICTH
pO3B’s3yBaHHS MaTeMaTHYHMX 3a7a4, OOTPYHTOBYBATH TBEPJDKCHHS, MPUHAMATH
pIIICHHS B yMOBaX HEMOBHO1, HA/JIMIIIKOBO1, TOYHOI Ta MIMOBIpHICHOT 1H(OpMarIii.

KpiM 1mx 3arajbHHUX OCBITHIX 3aBAaHb B OCHOBHIN IIKOJII Peaji3yrOThCs TaKi
crierudivHi IS TaHOTO eTary HaBYaHHS MaTEMaTUKH OCBITHI 3aBIaHHS:

* PpO3UIMPEHHS 3HAHb MPO YUCIO (BiJ HATYpaTbHUX YHUCEN 1O IWCHUX),
dbopMyBaHHS KyJIbTypH YCHUX, MUCbMOBUX, IHCTPYMEHTAIBHUX O0YNCIICHB;

* (¢opmyBaHHS cucTeMH (YHKIIOHAIBHUX TMOHATH, YMIHb BUKOPHUCTOBYBAaTH
¢yHKIiT Ta iX rpadiku AN XapaKTEPUCTHKU 3aJeKHOCTEH MK BEIMYMHAMH, OIUCY
SIBUII] 1 POTIECIB;

* 3a0e3MEeYeHHS  OBOJIOAIHHA  y4YHSIMH  MOBOIO  aiareOpu, YMIHHSMH
3MIMCHIOBATU TIEPETBOPEHHS  ajreOpaiuHuxX BHUpa3iB, PO3B’sA3yBaTH  PIBHSIHHS,
HEpIBHOCTI Ta iX CHUCTEMH, MOJICTIOBATH 3a JIONIOMOIOK PIBHSIHB peajbHl CHUTYaIlii,
MOSICHIOBATH 37100y Tl pe3yJIbTaTu;

* 3a0e3MeYCHHS OBOJIOJIHHS MOBOIO T'€OMETpii, PO3BUTOK IX MPOCTOPOBHX
ySIBJICHb 1 ySIBH, YMiHb BUKOHYBaTH OCHOBHI T'€OMETPHYHI MOOYJIOBH 3a JIOTIOMOI'OIO
T€OMETPUYHUX THCTPYMEHTIB (JIIHIMKHU 3 MOJITIKaMH, TPAHCTIOPTUPA, KOCUHIIS, ITUPKYJIS
1 JTIHIAKH);

* (opMyBaHHS 3HAHb PO TEOMETPUYHI PITypH HA IJIOLINHI, IX BIACTUBOCTI, a
TaK0X YMiHb 3aCTOCOBYBATH 3700yTi 3HAHHS y HaBUAJbHUX 1 )KUTTEBUX CUTYAIISIX;

* (¢opMyBaHHS YSBJICHHS NP0 HAHTIPOCTINI TeoMeTpuyHi (irypu B mpocTopi
Ta iX BJIACTHBOCTI, a TaKOXX MEPBUHHUX YMiHb 3aCTOCOBYBATH IiX Yy HaBUYAJIBHHX 1
XKUTTEBUX CUTYAIIsX;

e O3HAaWlOMJIEHHA 31 crmoco0aMu 1 MeTomaMH MaTeMaTUYHUX [OBEIEHbD,
dbopMyBaHHS YMiHb IX TPAKTUYHOTO BUKOPUCTAHHS;

* ¢opMyBaHHS 3HAHb IPO OCHOBHI T€OMETPHYHI BETUYUHU (JOBKUHY, TUIONTLY,
00’eM, MIpy KyTa), PO CIIOCOOM X BUMIPIOBAHHS i OOYMCIICHHS JIJIs INTAHIMETPUYHUX 1



HANMOPOCTIIINX CTEPEOMETPUYHUX (Iryp, a TaKOXkK YMIHHS 3aCTOCOBYBaTH 3100yTi
3HaHHS y HaBYAJIbHHX 1 )KUTTEBUX CUTYAIIISIX;

* BHBUYEHHS T'€OMETPUYHUX MEPETBOPEHb IUIOMIMHU Ta X HAWIPOCTIIIUX
BIACTUBOCTEH, a TaKOXX PO3BUTOK B Y4YHIB (YHKI[IOHAJIbHUX YSBJIEHb Ha
Tr€OMETPUYHOMY 3MICTI;

Kpim Toro, HaB4aHHS MaTeMaTUKH Ma€ 3pOOUTH MEBHUI BHECOK Y (hopMyBaHHS
KJIFOUOBUX KOMIIETEHTHOCTEH.

Kuarwuosi Komnonentu
KOMIIETEHTHOCTI

| CninkyBaHHS Yminna: craButu 3anuTaHHs 1 po3mi3HaBaTU
nepxaBHoI0 (i pinHoIO | MPOOIEMY; MIpKYBaTH, pOOUTH BUCHOBKU Ha OCHOBI
—y pasi iH(dopmartii, moganoi B pizHuX hopmax (y TaOIUIIX,

BiIMiHHOCTI) MOBaMu | Iiarpamax, Ha rpadikax); po3yMiTH, OSICHIOBATH 1
MEPETBOPIOBATH TEKCTH MaTEeMAaTUYHUX 3a7a4 (YCHO 1
MHUCHEMOBO), TPAMOTHO BUCJIOBITFOBATHCS P1HOIO
MOBOIO; TOPEYHO Ta KOPEKTHO BXKUBATH B MOBJICHHI1
MaTeMaTUYHy TEPMIiHOJIOTII0, YITKO, JJAKOHIYHO Ta
3p0o3yM1JI0 POPMYIIIOBATH AYMKY, apI'YMEHTYBATH,
JIOBOJIUTHU MPABUIILHICTh TBEPKEHbB; TIOTIOBHIOBATU
CBIi CIOBHUKOBHIA 3amac.

Cmaenenns: po3yMiHHSI BOKJIMBOCT] YITKUX Ta
JAKOHIYHUX (OPMYJTIOBAHbD.

Haeuanwvni pecypcu: 03Ha4YEHHS MIOHSITH,
(dbopMyITIOBaHHS BIACTHBOCTEH, TOBEACHHS TEOPEM

2 ChijikyBaHHS Yminna: cninkyBatucs iHO36MHOIO MOBOIO 3
iHO3eMHHMHM MOBAMM | BUKOPHCTAHHSIM YHCIIIBHUKIB, MATEMATHYHUX TTOHSATH 1
Hally>KUBaHIIINX TEPMiHIB; CTABUTH 3alIUTAHHS,
dbopmyroBaTH MpooOIEMy; 31CTABISTH MATEMATHIHHANA
TepMiH 4 OyKBEHE MO3HAYCHHSI 3 HOTO MOXOKEHHSIM
3 IHO36MHOi MOBH, NTPaBUILHO BUKOPUCTOBYBATH
MaTeMaTH4YH1 TEPMIHU B TOBCSIKIECHHOMY JKUTTI.
Cmaenennsa: yCBITOMIICHHS BaXKJIMBOCTI BUBYCHHSI
1HO3EMHHX MOB JIJIsl PO3yMiHHS MaTe€MaTUIHUX
TEPMIHIB Ta MMO3HAYEHb, MOIIYKY 1H(pOpMaIlii B
THIIIOMOBHHUX JKEpeiax.

Haesuanwhi pecypcu: TeKCTH IHO3EMHOIO MOBOIO 3
BUKOPHUCTAHHSAM CTaTUCTHYHUX JAHUX, MATEMAaTHIHUX
TEPMiHIB

3 MaremaTu4Ha Yminna: onepyBatu 4nciioBoro iHQoOpMaIi€ro,




KOMIIETEHTHICTH

TEOMETPUYHUMHU 00’ €KTaMH Ha TUIONIHMHI Ta B
MIPOCTOPi; BCTAHOBIIOBATH B1THOIIICHHS M1k
peanbHIUMU 00’ EKTaMU HaBKOJIMIITHBO1 JIACHOCTI
(MpUpOTHUMH, KYJIBTYPHUMH, TEXHIYHUMU TOIIIO);
PO3B’sI3yBaTH 3a/1a4i, 30KpeMa MPaKTUIHOTO 3MICTY;
OyyBaTH 1 TOCIKYBATH HAUMIPOCTIII MaTeMaTUYHI
MOJIEN1 peasIbHUX 00'€KTIB, IPOIIECIB 1 SIBUIII,
IHTEpIIPETYBaTH Ta OI[IHIOBATH PE3yJIbTATH,
IIPOTHO3YBaTH B KOHTEKCTI HaBYAJIbHUX Ta
NPAaKTUYHUX 33/1a4; BUKOPUCTOBYBATH MaTeMaTHUYHI
METOJIU Y )KUTTEBUX CUTYyAIisX.

Cmaenenns: yCBIIOMJICHHS 3HaUYEHHS MaTEMAaTUKU
JUISL IOBHOILIIHHOTO )KUTTA B Cy4aCHOMY CYCILUIBCTBI,
PO3BUTKY TEXHOJOTIYHOTO, EKOHOMIYHOTO U
000pOHHOTO MOTEHIIATY JeP>KaBH, YCIIITHOTO
BHUBYEHHS 1HIIAX IACIIUAILIIH.

Haeuanwvni pecypcu: po3B'sa3yBaHHS MaTEMAaTHYHUX
3a/1a4, 30KpeMa TaKuX, [0 MOJICTIOIOTh PealibHi
JKUTTEB1 CUTYyaIli

OcHoBHI
KOMIIETEHTHOCTI y
NPUPOTHUYMX
HAYKaX i TeXHOJIOTisIX

Yminna: posniznaBatu npo6aemMu, 110 BUHUKAIOTh Y
JIOBK1JIT 1 sIKI MOKHA PO3B’sI3aTH 3aco0aMu
MaTeMaTUKu; OyayBaTH Ta IOCIiIKyBaTH
MaTeMaTU4IH1 MOJENI MPUPOIHUX SBHIIL 1 MPOIECIB.
Cmaenennsa: yCBiIOMICHHS BaKJIMBOCTI MAaTEMaTHKH
K yHIBepCaJIbHOI MOBHM HayKH, TEXHIKH Ta
TEXHOJIOT1H.

Haeuanwni pecypcu: cknanans rpadikiB Ta giarpam,
AK1 UTIOCTPYIOTh (PYHKITIOHAIBHI 3aJI€KHOCTI
pe3yabTaTiB BIUIUBY JIOACHKOI AISTTBHOCTI HA IPUPOTY

Indopmaniiino-
uudposa
KOMIIeTEHTHICTH

Yminna: ctpykrypyBaTH naHi; TiSITH 32 aITOPUTMOM
Ta CKJIQJ]aTH AJITOPUTMHU; BU3HAYATH JTIOCTATHICTh
JAHUX JIJIs1 PO3B’ SI3aHHS 3a]1a41; BUKOPUCTOBYBATH
pi3HI 3HAKOB1 CHCTEMH; 3HAXOIUTH 1H(OpMaIIito Ta
OLIIHIOBATH 11 JIOCTOBIPHICTh; JOBOJAUTH ICTUHHICTb
TBEPKCHb.

Cmaenennsn: KpuTHIHE OCMUCTIEHH 1HGOpMAIIli Ta
JKepen 11 oTpuMaHHs; yeBigomiieHHs BaxsnBocTi IKT
JUTs1 €PEKTUBHOTO PO3B’ A3yBaHHS MaTEeMATUYHUX
3a/ay.

Haeuanwvni pecypcu: Bizyaiizailis 1aHUX, 100y10Ba
rpadikiB Ta Jaiarpam 3a JIOMOMOT'O TPOTrpaMHUX




3aco01B

YMiHHA BUUTHUCH
BIIPO/IOBIK KUTTS

Yminna: BusHauatu MeTy HaBUANbHOI MISTIBHOCTI,
BIIOMpATH ¥ 3aCTOCOBYBATH MOTPIOH] 3HAHHS Ta
cocoOu AISIIBHOCTI JJISl JOCSITHEHHS 1€ METH,
OpraHi30BYBaTH Ta IJIAHYBATH CBOIO HABYAIHHY
TUSITEHICTD; MOJICTIOBATH BJIACHY OCBITHIO TPAEKTOPIIO,
aHaTI3yBaTH, KOHTPOJIIOBATH, KOPUTYBATH Ta
OIIIHIOBATH PE3yJIbTaTH CBOET HABUAIBHOI AISUTBHOCTI;
JIOBOJUTH MPaBUIIBHICTH BIACHOTO CY/IKEHHS ab0
BU3HABATH MTOMIJIKOBICTb.

Cmaenenns: yCBiJIOMIICHHS BIACHHX OCBITHIX MOTpeO
Ta MIHHOCTI HOBUX 3HAaHb 1 BMiHb; 3aI[IKaBJICHICTh Y
Mi3HAHHI CBITY; PO3yMIHHSI BaXKJIMBOCTI BUUTHCS
BIIPOJIOBK KUTTS; IPArHEHHS 10 BJOCKOHAJICHHS
PE3YNBTATIB CBOET MiSUTBHOCTI.

Haeuanwsni pecypcu: MOETIOBAaHHS BIACHOT OCBITHBOT
Tpa€eKTOPii

InimiaTuBHICTSE i
NiANPUEMIINBICTH

Yminna: renepyBatu HOBI 171€1, BUPILITYBATH KUTTEBI
npobJieMu, aHalli3yBaTH, MPOTPO3yBaTH, YXBAITIOBATH
ONTHUMAaJbHI PIllICHHS; BUKOPUCTOBYBATH KPUTEPIi
palioHaJIbHOCTI, MPAKTUYHOCTI, €EKTUBHOCTI Ta
TOYHOCTI, 3 METOI0 BUOOPY HAMKpPAIIOro pillieHHS;
apryMEHTYBaTH Ta 3aXUIIATH CBOIO MO3HIIIIO,
JMCKYTYBaTH; BUKOPUCTOBYBATH PI3HI CTpaTertii,
IIYKAIOYH ONTUMAJIBbHUX CIIOCOOIB PO3B’ SI3aHHSA
KHUTTEBOTO 3aBJIAHHS.

Cmaenennsa: 1HI1IaTUBHICTD, BIINOBIIAJIbHICTD,
YIEBHEHICTh Y c001; MIEPEKOHAHICTh, IO YCITIX
KOMAaH! — I1e i 0COOMCTHH YCITiX; O3UTHBHE
OLIIHIOBAHHS Ta MiITPUMKA KOHCTPYKTHUBHUX 17€H
THIITUX.

Haesuanwni pecypcu: 3aaa4i nianpueMHUIIBKOTO
3MICTY (OmTHMI3alliifHI 3a1a41)

CouiajabHa i
rPOMaIAHCHhKA
KOMIIETEHTHOCTI

Yminna: BucnosnoBaTu BIacHy JyMKY, CIIyXaTH 1
YyTH 1HIINX, OLIHIOBATH aPTyMEHTH Ta 3MIHIOBaTH
JTYMKY Ha OCHOBI JIOKa31B; apryMEHTYBaTH Ta
BIJICTOIOBATH CBOIO TIO3UIII0; YXBATIOBATH
apryMEHTOBaH1 PIIIEHHS B )KUTTEBUX CUTYAIIIsIX;
CHIBIPAIIOBATH B KOMaH/i, BUAUISATH Ta BAKOHYBAaTH
BJIACHY POJIb B KOMaH/IH1il po0OOTI; aHaJli3yBaTH BJIACHY




eKOHOMIYHY CUTYallil0, POJUHHUIN OIOJIKET,
KOPUCTYIOUHCHh MATEMATHIHUMH METOJIAMU;
OpIEHTYBATHUCA B LIMPOKOMY KOJI1 MOCIYT 1 TOBapiB HA
OCHOBI YITKUX KpUTEPIiB, pOOUTH CHIOKUBUHI BUOID,
CIIUPAIOYKCh, 30KpEMa, 1 Ha MaTEeMaTH4HI JIaHi.
Cmaenenns: omayIMBICTh 1 TOMIPKOBAHICTh; PIBHE
CTaBJIEHHS [0 1HIINX HE3AJIEKHO B1J CTATKIB,
COLIAJILHOTO ITOXOKEHHS; BIIIIOBIIAJILHICTE 3a
CIIUIbHY CIIPaBY; HAJIAIITOBAHICTh HA JIOT1YHE
0OTpYHTYBaHHS MO3HUIIIT O€3 MepeT4acCHOTO MEePEXOaY
710 BUCHOBKIB; IOBara J1o pas JIFOJIMHU, aKTUBHA
MO3UIIIS 11100 OOPOTHOU 13 TUCKPUMIHALIETO.
Haeuanwsni pecypcu: 3amadi CoOmiabHOTO 3MICTy

Oo0i3HaHICTB i
CAMOBHPAKEHHS Y

chepi KyJabTYypH

Yminna: 3nivicHioBat He0OX1AH1 PO3PAXYHKH JIJIS
BCTAHOBJICHHS IPOMOPIIIH, BIATBOPEHHS MEPCIEKTUBH,
CTBOpPEHHS 00’ €MHO-TIPOCTOPOBHUX KOMIIO3HIIIH;
YHAOYHIOBATH MaTeMaTUYH1 MOJIENi, 300paxaTu
¢birypu, rpadiku, puCyHKH, CXEMH, JlarpaMu.
Cmaenenna: yCBIJOMIECHHS B3a€EMO3B’ 13Ky
MaTeMaTHKH Ta KyJIbTYPH Ha MPUKIAIaX 3
apXITEKTYpPH, )KUBOIIUCY, My3UKH Ta 1H.; PO3YMIHHS
BKJIMBOCT1 BHECKY MAaTEMATHUKIB Y 3araJIbHOCBITOBY
KYJBTYPY.

Haeuanwvni pecypcu: MmaTeMaTH4H1 MOJIEJI B P13HUX
BUJIaX MUCTEITBA

10

Exousioriuna
rPaMOTHICTb i
310POBe KUTTHA

Yminna: ananizyBatu 1 KpUTUYHO OIIHIOBATH
COIllaJIbHO-€KOHOMIYHI MOIii B A€pkaBl HA OCHOBI
CTAaTHCTUYHUX JaHHUX; BPaXOBYBAaTH MPaBOBi, €TUYHI,
€KOJIOT14HI 1 COolllabH1 HACIIKH PIIlICHb;
pO3Mi3HABaTH, SIK IHTEpIIpeTallii pe3yabTaTiB
BUPIIICHHS TPOOJIEM MOXKYTh OyTH BUKOPUCTAHI1 715
MaHIMyJTIOBAHHS.

CmaeneHnHns: yCBIOMIICHHS B3a€EMO3B’ SI3KY
MaTEMaTHUKH Ta €KOJIOT1i Ha OCHOBI CTATUCTUIHUX
JAHUX; OIaHE Ta OePEkIIUBE BITHOIICHHS JI0
MPUPOJIHIX PECYPCiB, YUCTOTH JOBKIILIA T
JOTPUMAaHHS CaHITAPHUX HOPM TOOYTY; PO3TIIS
MOPIBHSIILHOT XapaKTEPUCTUKH IIOA0 BUOOPY
3I0pPOBOTO CIIOCO0Y JKUTTS; BIIaCHA AyMKa Ta MO3UIIis
710 3JIOBKMBaHb AJIKOTOJII0, HIKOTHHY TOIIIO.
Haesuanwni pecypcu: HaBuabHI IPOCKTH, 33124l




COITIaTbHO-€KOHOMIYHOTO, €KOJIOTTYHOTO 3MICTY;
3a/1ayi, SIKi CIPUSIOTH YCB1IOMJICHHIO IIHHOCTI
3JI0POBOTO CITOCOOY KUTTS

Takl KIIOYOBI KOMIETEHTHOCTI, SIK BMIHHS BYMTHUCS, I1HIIIATUBHICTL 1
MIMPUEMITMBICTD, €KOJIOTIYHA TPAMOTHICTh 1 3JOPOBMM CIIOCIO KUTTS, COIllajJbHa Ta
IrpOMaJISHCbKa KOMIIETEHTHOCTI MOXYTh (opMyBaTuCs Bigpazy 3acob0aMu ycix
HAaBYAJIbHUX MpeaMeTiB. BUOKpeMIIEHHS B HAaBUAJIbHUX IpOTpaMax TaKUX HACKPIZHUX
JHIA KIIFOYOBUX KOMIETEHTHOCTeH 5K «Ekojoriuna 0e3meka il crajuid po3BUTOK»,
«['pomMaasiHchbKa BiINMOBiAAJBHICTB», «310poB’s i 0e3neka», «IlixmpuemauBicTh i
¢iHaHCOBa TpaMOTHiICTb» cCHpsMOBaHE Ha (GOpMyBaHHS B Yy4YHIB 3JaTHOCTI
3aCTOCOBYBATH 3HAHHS W YMIHHS Y PEAIbHUX KUTTEBUX CUTYAIlISIX.

Hackpi3Hi JiHii Ta ix peaJsizauis

Hackpizni niHii € 3aco00oM iHTerpamii KIIOYOBHX 1 3aralbHONPEIMETHHUX
KOMIIETEHTHOCTEH, HAaBYaJbHUX MPEAMETIB Ta NPEIMETHUX IHKIIB; iX HEOOX1IHO
BpaxoByBaTH NMpHU GOPMYyBaHHI MIKIIEHOTO CEPEAOBHIIA.

HackpizHi JiHIT € coIlaJbHO 3HAYUMHUMHU HAJINPEAMETHUMH TeMaMu, SKi
JI0TIOMararTh (POPMYBaHHIO B YUHIB YSIBJICHb MPO CYCHUIBCTBO B IIJIOMY, PO3BHUBAIOThH
31aTHICTh 3aCTOCOBYBATH OTPUMaHI 3HAHHS Y PI3HUX CUTYaIlisX.

HapuanHs 3a HaCKpi13HUMH JIIHISIMU pealli3ye€ThCsl HacaMIlepe 1 uepes:

Opeamizayilo HABUAIbHO20 cepedosuuia — 3MICT Ta IUN HACKPI3HUX TEM
BpPaxoOBYIOThCS NpU (POpMYBaHHI JyXOBHOT'O, COLIAIBHOTO 1 (PpI3MYHOTO CEPEeIOBUINA
HaBYaHHS,

Ha84anbHi npeomemu — BUXOASUU 13 HACKPI3HUX TE€M MpPU BUBYECHHI MpeaAMETa
NPOBOASTHCS BIAMOBIAHI TPAKTOBKH, MPHUKJIAAA 1 METOAM HABYAHHA, PEali3yrOThCs
HAJNPEIMETHI, MKKJIACOBI Ta 3arajbHOMIKUIHHI TPOCKTH. POJIb HABYAIbHUX MTPEIMETIB
Opy HaBUYaHHI 3a HACKPI3HUMH TeMaMH pi3Ha 1 3aJeXWTh B LEH 1 3MICTy
HABYAJBHOTO MPEAMETA Ta Bijl TOTO, HACKUIBKU TICHO TOW YW THIIMHN MPEAMETHHM ITUKIT
OB’ sI3aHUH 13 KOHKPETHOIO HACKPI3HOIO TEMOIO;

npeomemu 3a 8UOOPOM;

pobomy 6 npoexmax;

NO3AKIAACHY HABYATILHY pOOOMY i pOOOMY 2ypmKIE.

KopoTka xapakrepucTuka HaCKpPi3HMX JIiHI

1. Hackpiszna niHis «Ekonociuna 6e3neka ii cmanuii po3eumok» CIpsMOBaHa
Ha (OpMyBaHHS B YYHIB COIIlalbHOI aKTUBHOCTI, BIMOBIJAIHHOCTI Ta €KOJIOT1YHOI
CBIJJOMOCTI, TOTOBHOCTI OpaTh y4acTb y BHUPILIEHHI MUTaHb 30€peKEeHHS TOBKULIA 1
PO3BUTKY CYCHUIbCTBA, YCBIJIOMJICHHSI BaXXJIMBOCTI CTAJIOTO PO3BUTKY JJIsi MalOyTHIX
TTOKOJTIHb.



[TpoGiematnka Hackpi3HOi JiHIT «EKoJyoriyHa Oe3neka Ta CTaauil PO3BUTOK»
peali3yeThCsl B Kypcl MaTeMaTUKH, HacamIepes], Yepe3 3aBJaHHs 3 pealbHUMU JTaHUMU
PO BUKOPHUCTAHHSA MPUPOJHUX PECYPCIB, iX 30€pexKeHHs Ta IPUMHOXKEHHS. AHAJI3 LUX
JaHUX CHpUS€ PO3BUTKY OEPEKIMBOrO CTABJICHHS A0 HABKOJIUIIHBOTO CEPEIOBHILA,
€KoJioTii, (OpPMyBaHHIO KPUTHUYHOTO MHUCJICHHS, BMIHHS BHPIIIyBaTH MpoOJIeMH,
KPUTUYHO OI[IHIOBATH MEPCIIEKTUBU PO3BUTKY HABKOJHUIIIHBOTO CEPEIOBHUIIA 1 JIFOIUHU.
MoxauBi ypoOKM Ha BIAKPUTOMY TOBITpi. [Ipw po3risiai i€l JiHIT BaXJIMBE MicIle
3aliMarOTh B1JICOTKOBI 0OUMCIICHHS, QYHKIIIT, €1EMEHTHU CTATUCTUKH.

2. Peamizaniist HacKpi3HOI JiHIl «I pomadancoka 6i0no6ioanbHicmb» CIIPUATUME
(¢hopMyBaHHIO BIJMOBIIAJLHOIO YIEHA TPOMAJIM 1 CYCIJIBCTBA, 1[0 PO3YMi€ MPUHIIUIIH 1
MeXaHIi3MH (QYHKI[IOHYBaHHSI CycnuibcTBa. Ll Hackpi3Ha IiHIA OCBOIOETHCS B
OCHOBHOMY 4Yepe3 KOJEKTHUBHY MISUIbHICTh (JOCHITHUIBKI poOOTH, poOOTH B Ipymi,
MPOCKTH TOIO), KA TOEJHYE MATEMAaTHKy 3 IHIMAMU HaBYAJbHUMHU TMpEAMETaMH 1
pPO3BUBa€E B YYHIB TOTOBHICTH JO CIIBIpAIll, TOJEPAHTHICTb HIOJ0 PI3HOMAHITHHUX
CIOCO0IB JISITBHOCTI 1 JYMOK.

HaBuaHHs MaTeMaTWKN Ma€ BUKIUKATH B YYHIB SIKOMOTA OUIbIIE MO3UTHBHUX
eMouiid, a il 3MICT — OyTM HAIICHUM Ha BHUXOBaHHS MOPSAHOCTI, CTApaHHOCTI,
CHUCTEMAaTUYHOCTI, TOCIIJOBHOCTI, IOCHUIIOYOCTI 1 uyecHocTi. Ilpuknan BuuTens
MOKJIMKAHWK 3irpaTd BaXKJIMBY pOJb Y (OPMYBaHHI TOJEPAHTHOTO CTABJICHHS [0
TOBAPHUIIIB, HE3AJIEKHO BiJl PIBHS HaBUYAJIBHUX JOCSATHEHB. 3 ITI€T K HACKPI3HOIO JIIHIEIO
OB 's13aH1, HATIPUKIIA], TIPOIICHTHI OOUYHMCIICHHS, €IEMEHTH CTATUCTUKH, IO I03BOJISIFOTh
YYHSIM 3pO3YMITH 3HAUYCHHS KIJBbKICHUX MOKA3HUKIB MPU XapaKTEPUCTHIll CYCITIIHCTBA 1
HOr0 PO3BUTKY.

3. 3aBaaHHAM HACKpIi3HOI JiHIT «300po6'sa i Oe3neka» € CTAHOBJIEHHS y4HS 5K
eMOLIIHO CTIMKOTO 4iI€Ha CYCHJIIbCTBA, 3JAaTHOTO BECTH 3IO0POBHM CIOCIO KUTTS 1
dbopmyBaTH HaBKOJIO ceOe Oe3MeYHE JKUTTEBE CEPEIOBHIIIE.

Hacxkpi3Ha niHis «310poB's 1 Oe3neka» B Kypci MaTeMaTHKH Peali3y€eThes yepe3
3aBJIaHHS 3 peaJbHUMH JaHUMH MPO OE3MEKy 1 OXOPOHY 3nop013’;1 (TEKCTOBI 3aBJIaHHS,
NOB’SI3aH1 3 CEPEJOBHILEM JOPOXKHBOTO PYXy, PYXOM IIIIOXOMIB 1 TPAHCIIOPTHUX
3ac00iB, BiJICOTKOBUMH OOYHCIIEHHSIMH 1 Tpadikamu, IO CTOCYIOTbCS YHMHHUKIB
pusuky). OcobnuBo BaxumBmid aHani3 npuuud JTII, moB’s3aHuX 13 MEpeBUIICHHM
IIBUJIKOCTI. BapTo 3BepHYTH yBary Ha mpoOJieMH, MMOB’sI3aH1 13 PU3MKAMM JUJIS KUTTS 1
3MI0pOB’Sl TP BUBYEHHI OCHOB MAaT€MAaTWYHOI CTATUCTUKU. BupimeHHs mpoliiem,
3HANIEHUX 3 «ara-e(GpexToOM» 2, pO3IJIsA] KPACHMBUX T€OMETPHYHMX KOHCTPYKIIil, MOIIYK
ONTUMAJILHUX METOJIB PO3B’A3yBaHHS 3a/lad TOIIO, 3/1aTHI BUKIMKATH B YYHIB YUMAJIO
paiCHUX €MOIIiil.

4. Hackpizna midis «Ilionpuemnugicms i ghinancoea zpamomuicmep» HaiijaeHa
Ha PO3BUTOK JIJIEPCHKUX IHIIIATUB, 3[ATHICTh YCHIIIHO MAiSITU B TEXHOJOTIYHOMY
[IBUJAKO3MIHHOMY  CEpEOBHINI, 3a0€3MEYeHHs Kpamoro pO3yMiHHS  y4YHSIMHU
MPAKTUYHUX aCHEeKTiB (DIHAHCOBUX MHUTaHb (3MIMCHEHHS 3a0IIa)KCHb, 1HBECTYBaHHS,
3aM03WYEeHHS, CTPAXyBaHHs, KPEAUTYBAaHHS TOIIO).

2 Mip «ara-ecbeKTOM» Ma€eTbCA Ha yBa3i chinbHe BUPILLEHHs 3afadi 3 e(pekToM panToBOro 3aorafy, «€BpUKu».
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[ls nHackpi3Ha JiHISA MOB's3aHa 3 PO3B'SI3YBAaHHSAM MPAKTUYHUX 3a7a4 MO0
TJIaHYBaHHSI TOCTIOJAPCHKOI MISUTBHOCTI Ta PEaIbHOI OIIHKU BJIACHUX MOXJIMBOCTEH,
CKJIQJIaHHA CIMEWHOTO OrO/KeTy, (POpMyBaHHS €KOHOMHOTO CTaBIEHHS A0 MPHUPOJHUX
pecypciB. BoHa peanizyeThcs mij yac BUBYEHHS BIJCOTKOBUX OOUYMCIIEHB, PIBHSIHB Ta
GyHKITIH.

HeoOximHoto  ymoBoi0  (OpMyBaHHS  KOMIIETEHTHOCTEH €  JisUIbHICHA
CIIPSIMOBaHICTh HaBYaHHS, KA Mepedavac MmocTiiiHe BKIOYEHHSI YYHIB 10 PI3HUX BU/IIB
MeJaroriYHo JOLUILHOI aKTHMBHOI HAaBYaJbHO-MI3HABAJILHOI MISUIBHOCTI, a TaKOX
NpakTUYHA HOTro CHpsIMOBaHICTh. J[OLINBHO, JIe 1€ MOXKJIMBO, HE JIMIIE MOKa3yBaTH
BUHUKHEHHSI MaTeMaTU4YHOro (akTy i3 MPAKTUYHOI cUTyalii, a ¥ UTIOCTpyBaTH HOTO
3aCTOCYBaHHA Ha  mnpaktumi. @DOpMyBaHHIO MaTeMaTUYHOI Ta  KJIIOYOBUX
KOMIETEHTHOCTEH CIpusie BCTAaHOBJIEHHS Ta peaii3alis y HaBUYaHHI MaTEeMaTHKU
MDKIPEIMETHUX 1 BHYTPIIIHBOIIPEIMETHUX 3B’ SI3KIB, a caMe: 3MICTOBO-1H()OpMaLIIHUX,
OTIepAIIfHO-AISTBHICHUX 1 OpTaHi3aliifHO-METOINIHUX. Ix BUKOPHUCTAHHS TOCUITIOE
Mi3HAaBAJIbHUM 1HTEpPEC YYHIB [0 HaBYaHHS 1 MIABHILYE PIBEHb IXHBOI 3arajbHOI
KyJbTYpH, CTBOPIOE YMOBH JJIsl CHCTEMaTH3allli HaBYaJIbHOTO Matepiaiy 1 opMyBaHHS
HAYKOBOT'O CBITOTJIsAY. Y4HI HAOyBalOTh JAOCBITY 3aCTOCYBAaHHS 3HAHb Ha MPAKTHUIIl Ta
MIePEHECEeHHS X B HOBI CUTYaIIii.

BaxuiuBy posb y HaBYaHHI MaTeMaTUKU BiAIrpae cUCTeMaTHYHE BUKOPHCTAHHS
ICTOPUYHOTO MaTepiay, sIKUi MiABUIIY€ iHTEpeC A0 BUBYCHHS MaTEMATUKH, CTUMYJIIOE
HOTAT 0 HayKOBOI TBOPYOCTi, MPOOYAKY€e KPUTUYHE CTABJICHHS 10 (aKTiB, Ja€ YUHIM
ySBIIEHHS TIPO MaTeMaTHKY SIK HEBiJ €MHY CKJIAJOBY 3arajbHOJIOACHKOI KynbTypH. Ha
JOOXIANMBUX MPHUKJIAZAX CiJl IOKa3yBaTH YYHSAM, SK pO3BUBAJIHMCI MaTeMaTH4Hi
MOHATTS 1 BITHOWICHHs, Teopii ¥ wmetomu. O3HAaWOMJIECHHS YYHIB 3 iMEHaMH Ta
OlorpadisiMu BHUJATHUX YYEHHX, SIKI CTBOPIOBAJIM MAaTE€MaTUKy, 30KpeMa BHUAATHUX
YKpaTHCHKUX MaTeMaTHKIB, CIOPUATHME HAI[lOHAJIHHOMY 1 MAaTPIOTUYHOMY BHXOBAHHIO
HIKOJISIPIB.

XapaKTepuCTHKA HABYAJBHOI0 3MICTY i 0c00IMBOCTEl HOro peanizamii

3MICT MaTE€MaTUYHOI OCBITH B OCHOBHIM IIKOJi CTPYKTYPYETHCS 3a TaKUMH
3MICTOBUMHU JIHISIMU: YUCIA;, 8UPA3U; DIBHAHHA | HepieHOCmIi; (DYHKYIl, ceoMempuyHi
Qicypu; ceomempuuni eeruuunu. KoxxHa 3 HUX PO3BUBAETHCA 3 YPaxXyBaHHSAM 3aBIaHb
BUBYCHHS MAaTEMAaTHKU HA LIbOMY CTYIEHI IIKUIBHOI OCBITH, B IKOMY BUOKPEMIIIOIOThCS
JBa OCHOBHI eranu: 5—6 kimacu 1 7-9 kinacu. OCBITHI 3aBJIaHHS Ha IEpUIOMY eTarli
pealtizyloThCsl y Mpolieci BUBYEHHS €IMHOTO KypCy MaTeMaTHKH, Ha JAPYroMy — IBOX
KypCIB: alnre0pu 1 reoMeTpii.

Kypc mamemamuxu 5-6 knacie mnepenbadae poO3BUTOK, 30aradeHHS 1
noriauOJeHHs. 3HaHb Y4YHIB MpO 4ucia 1 Jii HaJ HUMH, YUCTIOBI W OyKBEHI BUpa3W,
BEJMYMHU Ta X BUMIPIOBAHHS, PIBHSHHS, YHCIOBI HEPIBHOCTI, a TaKOX YSABIEHb MPO
OKpemi reoMeTpuuHi GIrypu Ha IUIomMHI 1 B mpoctopl. [lonsaTiiiHuN amapar,
00YHCITIOBANIbHI QITOPUTMH, TpadiyHl YMIHHS 1 HABUYKH, 10 MatOTh OyTH copMoOBaHi
Ha [bOMY €Taml BHUBYEHHS KypCy, € THM MIATPYHTSIM, IO 3abe3mnedye YCIHilHe
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BUBUYEHHS B HACTYNMHUX Kjacax ajareOpu 1 reoMmerpii, a TaKOX IHIIMX HABYAIbHUX
IPEIMETIB, /1€ 3aCTOCOBYIOTHCSI MaTeMaTHYH1 3HAHHS.

OCHOBY KypCy CTaHOBUTH PO3BUTOK MOHSATTA uucia Ta (HOpPMyBaHHS MILIHUX
o0UHMCIIOBAIBHUX 1 TpadiuHUX HaBHUOK. Y 5-6 Kjacax BiIOyBAaeTbCs IMOCTYIIOBE
PO3IIMPEHHS] MHOXHHHM HATYpPaJIbHUX YHCENl 10 MHOXXHHH palliOHATBHUX YHUCEI
IUISIXOM TIOCJIIJIOBHOTO BBEACHHS JpoOiB (3BUYAWHMUX 1 JECATKOBHX), a TaKOX
BiI'’€EMHMX 4YHCeNl pa3oM i3 (OpMyBaHHSM KYJIbTYPH YCHUX, THCHMOBHX,
1HCTPYMEHTAJILHUX OOYKCIICHb.

HapuanpHuii Matepian, IO CTOCYETbCS BHpa3iB, BEJIWYWH, PIBHIHb 1
HEpIBHOCTEH, TeoMeTpuuHuX Giryp, Mae 3arajoM TPONEACBTHYHUN XapakTep.
O3HallOMJIEHHSI 3 HUM TOTY€ YYHIB JI0 CBIJIOMOTO CHCTEMHOT'O BHUBYEHHS BIIIMOBITHUX
TEM y Kypcax anreOpu 1 reomeTpii. 30kpeMa, y4yHI MalTh IICTaTH YSABIEHHS MpPO
BUKOPHUCTaHHA OyKB [JIsl 3alMCy 3aKOHIB apumeTnyHux i, (Hopmys, HABUUTUCH
00YMCIIIOBaTH 3HAYEHHS NMPOCTUX OYKBEHHMX BHpa3iB, CKJIAJaTH 3a YMOBOIO 3aaayl i
PO3B’sA3yBaTH HECKJIAIHI PIBHSHHS MEPIIOTO CTENEHS CIIOYaTKy Ha OCHOBI 3aJI€KHOCTEN
MK KOMIOHEHTaMH apU(pMETHYHUX Mdii, a 3roJoM 13 BUKOPUCTAHHSIM OCHOBHHX
BJIACTUBOCTEN piBHSIHBL. Ba)kiiiBe 3HAYCHHS TSI TIATOTOBKH YYHIB 10 CHCTEMATHYHOTO
BUBYEHHS ajreOpu, reoMeTpii Ta 1HIIUX MPEAMETIB MalOTh MOYATKOBI BiJIOMOCTI IPO
METOJl KOOPAMHAT, K1 IICTal0Th Y4H1 5—6 KJ1aciB: 300pakeHHS YUCENT Ha KOOPAUHATHIM
npsiMiii, TPSAMOKYTHa CHCTeMa KOOpAWHAT Ha IUIONIMHI, BUKOHAHHS BiJMOBIIHUX
no0y/10B, MOOYI0Ba 1 aHAI3 OKpeMHX rpadikiB 3aJIeKHOCTEH MK BEJIMUMHAMMU.

IcToTHE Micle y BHBUYEHHI Kypcy 3aiMaroTh TEKCTOBI 3ajadi, OCHOBHHMH
GYHKIISIMH SIKMX € PO3BUTOK JIOTIYHOTO MUCJICHHS YYHIB Ta UTFOCTpaIlis MPaKTUYHOTO
3aCTOCYBaHHA MaTeMaTWyHUX 3HaHb. [lig yac po3B’si3yBaHHS TEKCTOBUX 3ajad Y4Hi
TaKO’X BYATbCA BUKOPHUCTOBYBATH MaTeMaTH4Hi Mojeni. Po3B’s3yBaHHS Takux 3aaay
CYINIPOBOJI)KY€ BUBYCHHSI BCIX TEM, epeadadyeHIX mIporpaMoro.

3MICT TE€OMETPUYHOTO MaTrepialy BKJIIOYAa€ TOYaTKOBI BIAOMOCTI  MPO
IUTAHIMETPUYHI (BIPI30K, MPOMiHb, MpsIMA, KyT, TPUKYTHHUK, MPSIMOKYTHUK, KBaJaparT,
KOJIO, KPYT) 1 cTepeoMeTpryHi (MIPSIMOKYTHUHN Mapanenernines, Ky0, mipamina) ¢irypu.
YuHi HaOyBalOTh HABUYOK BHUMIPIOBAHHS JOBXKHHU BiJpi3ka W I'paJyCHOI MIpH KyTa,
3HAXOJ/DKEHHS Iuloml 1 00’eMiB neskux (iryp, moOyaoBU reoMeTpuyHux ¢Giryp 3a
JIOTIOMOTO0 JTIHIMKH, KOCHHIIS, TPAHCIIOPTHPA 1 MUPKYJSA. PO3MMPIOIOTHCS YSBICHHS
YUHIB TIPO BHUMIPIOBAHHS TEOMETPUYHHMX BEJIMYMH HAa TNPUKIAIaX BHUMIPIOBaHHS 1
MOPIBHSIHHS BIAPI3KIB 1 KYTiB, MOOYIOBH BIJPI3KIB JaHOI JOBXKHHH 1 KYTIB 13 3aJIaHOIO
IpalyCHOIO MIpolo, omnepyBaHHS ¢GopMmyjaMH TEPUMETpIB, IUIoml 1 OO0’ €MIB
r€OMETPUYHUX (Iryp — 3HAXOKEHHS HEBIIOMOIO KOMIIOHEHTa (opMyau 3a
BimomuMmu. [1oOy0Ba KyTa 3a JOMOMOTOI0 TPAHCTIOPTHPA a00 KOCUHIS (TIPSIMOTO KyTa),
opsiMOi  Ta BiJpi3Ka 3a JONOMOIOI0 JIIHIKKM BHKOPUCTOBYETHCS TMpPH MOOYIOBI
TPUKYTHUKIB, IPSIMOKYTHHKIB, IEPIICHANKYJISIPHUAX 1 TApAIETbHUX MPSIMHUX.

BuBuennss reomerpuuHux (iryp Mae mnepeadayaTH BUKOPUCTAHHS HAOYHHX
UTIOCTpaIlii, TPUKIaAiB 13 TOBKULISA, KUTTEBOTO JOCBINY y4YHIB, BUKOHAHHS MOOY/IOB 1
COPUATA BHUPOOJEHHIO BMiHb BUIUIITH (OpMYy 1 PO3MIpHU SIK OCHOBHI BJIACTUBOCTI
reoMeTpudyHuX @Giryp. 3akpilIeHHs TOHSATh CYMNPOBOKYETHCA 1X KiIacH(IKaIlI€ro
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(KyTiB, TPUKYTHHKIB, B3a€MHOTO PO3MILICHHS MNPsSMUX Ha IJomuHi). BractuBocTi
reOMeTpUYHuX (iryp cmnoyaTky OOIPYHTOBYIOTHCS JOCHIAHO-IHAYKTUBHO, TOTIM
3aCTOCOBYIOTHCSI B KOHKPETHUX CHUTYaIlisiX, IO CIpHs€ BUPOOJCHHIO B YYHIB YMiHb
JI0Ka30BO MIPKYBaTH.

OcHoBa iHTerpailii reoMeTpUYHOr0 MaTepiainy 3 apuPpMEeTUYHUM 1 anreOpaiuHuM
— UYHCJIOBI XapaKTepUCTUKH (JOBXKMHA, IUIONIA, O00’€M) TeOMETPUYHUX QIryp.
VY3araipHIOIOTHCS 3HAHHS YYHIB MPO OJUHUII BUMIPIOBAHHS IOBXKUHH, TUIOII, 00’ €MY i
BMIHHS TEPEXOJAUTH BiJI OJHUX OJUHMIL 1O I1HIIMX, OCKUIBKM IIi 3HAHHS 1 BMIHHS
BUKOPHUCTOBYIOTbCSl y BHUBYEHHI MPEIMETIB NPHUPOJHUYOrO LHUKIY 1 B TPYJOBOMY
HABYaHHI.

BaxxnuBum € ¢opMyBaHHS B y4HIB yMiHb MOJABaTH JaHl y BUIJISAL TaOJULb,
rpadikiB 1 giarpaMm pi3HUX THUIIIB Ta Ha OCHOBI IXHBOTO aHami3y pOOUTH BIAMOBITHI
BHUCHOBKHU.

BuBuennss wmatematuku y S5-6 Kiacax 3IIHCHIOETBCS 3 TEPEBaKaHHSAM
IHAYKTUBHUX MIPKyBaHb B OCHOBHOMY Ha HAOYHO-1HTYITMBHOMY pIBHI 13 3aJy4yeHHSIM
OPAaKTUYHOTO JOCBIAY Y4YHIB 1 MPHUKIAAIB 13 AOBKULIA. BigOyBaeThcs mocTymoBe
30UTBINIEHHST TEOPETUYHOTO MaTepially, SIKHil BUMarae oOIpyHTYBaHHS TBEP/KCHb, 1110
BUBYAIOThCA. Lle roTye y4HiB 10 IIMPIIOrO BUKOPUCTAHHSA NEAYKTUBHHUX METOIB Ha
HACTYITHOMY €Tall BABYEHHSI MATEMaTUKU.

Y 7-9 knacax eusuaromoca 0sa Kypcu: anzeopa i ceomempisn.

OCHOBHMMHM 3aBIaHHSIMU Kypcy anzeopu € (popMyBaHH;I yMiHb BUKOHaHHSI
TOTOXKHHMX IE€PETBOPEHb ILUIMX 1 JpoOOBHX BHUpa3iB, pPO3B’SI3yBaHHS pIBHAHb 1
HEPIBHOCTEN Ta iX CUCTEM, JOCTATHIX JUIsl CBIAOMOIO iX BUKOPUCTaHHsS y BUBYEHHI
MaTEeMaTHKHU 1 CyMDKHHUX MPEIMETIB, a TaKOX JJI1 MPAKTHUHUX 3aCTOCYBaHb. Baxkiuse
3aBJIaHHs TOJISTAa€ B 3QIy4YCHHI YUHIB O BUKOPUCTAHHA PIBHSAHB 1 (PyHKIIIH K 3ac001B
MaTEeMaTUYHOTO MOJICIIOBAHHS pEalbHUX MPOLECIB 1 SBHUIL, PO3B’SI3yBaHHS Ha I
OCHOBI TMPHUKIAJAHUX 3a7ady. Y Tpoleci BUBYCHHS KypCy TOCHUIIIOETHCS POJIb
OoOrpyHTYBaHb MAaT€MAaTUYHUX TBEPIKEHb, 1HAYKTHBHUX 1 JNEAYKTHUBHHX MIPKYBaHb,
dopMyBaHHS PI3SHOMAHITHUX aJTOPUTMIB, IO Ma€ CHOPUATH PO3BUTKY JOTIYHOTO
MUCJICHHS 1 QITOPUTMIYHOI KYJbTYPH IIKOJISPIB.

Ha 1poMy erami MIKUIBHOI MaTeMaTH4YHOI OCBITH Yy4YHI IOYMHAIOTh
O3HANOMJIIOBATHCA 3 AIMCHUMHM 4YUCIaMM. Tak, 10 BIAOMHUX YYHSIM YUCIIOBUX MHOXKUH
JIOJTy4a€ThCSI MHOKHMHA 1pPALIOHATIBHUX YHCE.

OCHOBY KypcCy CTAaHOBJISTH MEPETBOPEHHS PALIOHAIBHUX Ta IppalllOHAIbHUX
BHUpa3iB. BaxximBo 3abe3neuntu (HOpMyBaHHS YMiHb IIKOJISIPIB BUKOHYBATH OCHOBHI
BUJU IIEPETBOPEHb TAaKUX BHpPa3iB, W0 € MEPEIyMOBOI MOJAJIBIIOTO YCIHIIIHOTO
3aCBOEHHS KypCy Ta BUKOPUCTAaHHS MaTEeMAaTUYHOTO amapary IiJ 4ac BUBUEHHS 1HIIHUX
MIKITBHUX MPEAMETIB. PO3rnsigaeTbcs MOHATTS CTENEHS 3 LUIMM MOKa3HUKOM Ta HOTro
BJIACTUBOCTI.

IcTroTHOTO pO3BUTKY HaOyBae 3MiCTOBA JiHIS PiBHSIHB Ta HepiBHOCTeH. [Ipoiec
pO3B’sI3yBaHHS PIBHSIHHS TPAKTyeTbCA SK TMOCTIIOBHA 3aMiHAa JAaHOTO DPIBHSHHS
pPIBHOCHJIBHUMHU HOMY piBHAHHAMHU. Ha OCHOBI y3araabHEHHS BIJIOMOCTEH IMIpO
PIBHSIHHSI, 37400yTHUX Yy TOINEPEHI POKH, BBOAUTHCS IMOHSTTS JIHIHHOTO PIBHSHHS 3
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onHi€ero 3MiHHOIO. Kypc nepenbadae BUBUEHHS TIHIMHUX PIBHAHb, KBAJPATHUX PIBHSHB
Ta PIBHSIHB, Kl 3BOAATHCA 1O JIHIMHMX ab0 KBaapaTHUX. Po3rismaroTbest cucteMu
JIHIAHUX PIBHAHDb Ta PIBHAHD JIPYroro CTeneHs 3 ABoMa 3MiHHUMU. [I{o0 ocTanHix, TO
yBara 30CepeKy€eThCsl Ha CUCTEMax, A€ OJHE PIBHSAHHS — JAPYroro CTEMEHs, a JIpyre —
nepuioro crenens. [lependayaersess po3rian Juile HAMMPOCTIIINX CHCTEM PIiBHSHb, Y
SKUX 00M]IBA PIBHAHHS JPYTOrO CTETIEHS.

3HayHe MicCIle BiJIBOAUTHCS 3aCTOCYBAHHIO pIBHAHb JO pO3B’SI3yBaHHSA
pizHOMaHITHMX 3adad. Llg pobora Mae mpoHU3yBaTH BCi TeMH Kypcy. Baxkmuse
3HAYeHHS HAJA€Tbcs (OPMYBAHHIO YMiHb 3aCTOCOBYBATH aJTOPUTM pPO3B’SA3yBaHHS
3a/1a4i 3a JJOIIOMOTOI0 PIBHSHHS.

EnemenTapHi BIZOMOCTI MpO YHMCJIOBI HEPIBHOCTI  JOMOBHIOIOTHCS 1
PO3MIMPIOIOTHCS 33 PaXYHOK BUBUEHHS BIIACTUBOCTEH YHUCIOBUX HEPIBHOCTEH, JIIHIMHUX
HEpIBHOCTEH 3 OJHIEI0 3MIHHOIO Ta KBaJpaTHUX HepiBHOCTeH. Posrmsnaerscs
pO3B’sI3yBaHHs CHCTEM JBOX JIIHIMHUX HEPIBHOCTEH 3 OJHIEIO 3MIHHOIO.

VY 7 kmaci BBOAMTHCS OAHE 3 (PYyHIAMEHTAJIBHUX MATEMAaTUYHHX MOHATh —
HNOHATTA QYHKIII. Y IbOMY X KJacl po3rIANaeThes JdiHIMHA QyHKIisA Ta 11 rpadik. L
BIJOMOCTI BHUKOPHCTOBYIOTHCS Ui TpaiqHOro ITIOCTPYBAaHHS PO3B’sI3yBaHHS
JIHIMHOTO PIBHSHHS 3 OJHIEI0 3MIHHOK, a TaKOXX CHUCTEMHU ABOX JIIHIMHUX PIBHSAHB 3
IBOMa 3MIHHUMH. [HII BHAM (QYHKUIH pO3IJSAAAIOTBCA Y 3B’S3KY 3 BHBUEHHSIM
BIJIMOBITHOTO MaTtepially, 0 CTOCYEThCS PEIITH 3MICTOBHUX JIHIN Kypcy. 30kpema y 8
KJaci B TeMax «ParionansHi Bupasu» ta «KBagpaTHi KopeHi» y4HI 03HAHOMITIOIOTHCS 3
GyHKII MU y=§, y = x* 1 y=Jx Ta ix BiactuBocTaMH. ¥ 9 Kiaci po3risgaeTbes

KBagpaTuyHa (QyHKuis. BuBueHHs 11 BIAacTMBOCTEH TMOB’S3YEThCA, 30Kpema, 3
PO3B’A3yBaHHSM KBaJAPAaTHUX HEPIBHOCTEM.

Takum ymHOM, (DYHKIIIOHAJIBHA JIIHIS MPOHU3YE BECh KypC ajaredpu OCHOBHOI
IIIKOJIA 1 PO3BUBAETHCS B TICHOMY 3B’ 3Ky 3 TOTOXXHUMU MEPETBOPEHHSIMU, PIBHIHHIMUA
1 HepiBHOCTsIMH. BrnactuBocTi (QyHKIH, $SK TpaBHJIO, BCTAHOBIIOIOTHCS 3a iX
rpadikamMu, TOOTO Ha OCHOBI HAOYHUX YSABJICHb, 1 JIMIIE JESIKI BIIACTUBOCTI
OOTPYHTOBYIOTBCSI QHATITHYHO. Y Mipy OBOJIOJIHHS YYHSIMU TEOPETUYHUM MaTepiaiom
KUTBKICTh BJIACTHBOCTEH, IO IMIJIATAIOTh BHUBUYCHHIO, MOCTYIMOBO 30UmbinyeThes. [lin
yac BUBYECHHs (YHKI[I 4YiibHE MICIE BIIBOAUTHCA (POPMYBAHHIO YMiHb OyayBaTH i
aHajizyBaTu rpadiku QyHKIIIM, XapakTepu3yBaTu 3a rpadikamu GyHKIIH TpolecH, siKi
BOHHU OMNHCYIOTh, CIIPOMOXKHOCTI PO3YyMITH (YHKIIIO SK MEBHY MaTeMAaTHYHY MOJEIb
peaabHOro MpoIECy.

JIeB'ATUKIIACHUKKA  TaKOXX  O3HAMOMJIATBCS 3  OCHOBHUMM  TOHSTTSIMHU
KOMO1HATOPUKH, TEOPii HMOBIPHOCTEH Ta CTATUCTUKH.

['onoBHa miHIA Kypcy 2eomempii — reoMeTpuuHi QIrypu Ta iX BIIACTHUBOCTI.
OCHOBHMMHU TMOHSTTSMHU KypCy €: TOUKa, MpsiMa, TUIOIIMHA, HAJeXaTu, JEeKaTH MIK.
[lepuri Tpu MOHATTSA — II€ OCHOBHI IeOMETpHuHI (Pirypu, a JBa OCTaHHIX — OCHOBHI
BigHOLIEHHS. L{e Heo3HauyBaH1 MOHATTS — Ui HUX HE (OPMYIIOIOTHCSI O3HAUCHHS, aJie
iX 3MICT PO3KPUBAETHCS UEpe3 OIHUC, MOKa3, XapaKTePUCTHKY. [HII MOHATTA Kypcy
BU3HAUYAIOTHCSA, @ iX BJIACTUBOCTI BCTAHOBIIOIOTHCS MUISXOM JOKA30BHX MIPKYBaHb.
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Yyenb Ma€e YCBIIOMHUTH, IO TMiJ 4Yac JOBEACHHS TEOPEM MO>KHA KOPHCTYBATHUCS
O3HAYEHHSMH 1 PaHille JO0BEJCHUMH TE€OPEMaMHU.

®irypu, 110 BUBYAIOTHCS HA TUIOIIMHI — TOYKA, MPsSIMa, BIIPI30K, MPOMiHb, KYT,
TPUKYTHUK, YOTUPUKYTHUK, MHOTOKYTHUK, KOJIO, KPYT. Y4eHb OBUHEH (POPMYITIOBATH
O3HAUCHHS IUIAaHIMETPUYHUX (PIiryp Ta iX e€JeMEeHTIB, 300pakaTH iX Ha MAaJIOHKY,
KJ1acu(PiKyBaTH KyTH, TPUKYTHUKHU, YOTUPUKYTHUKHU, TPABUIbHI MHOTOKYTHUKH.

Y 7 xmaci y4Hi O3HaMOMIIIOIOTBCS 3 OCHOBAaMH TE€OMETPUYHOI HAyKH —
O3HAYEHHSIMU, TEOpPEMaMH, OCHOBHUMH METOJaMU JOBEICHHS TEOpeM, OCHOBHUMU
3aa4yaMu Ha T00ynoBy. IlOrimmMOIOIOTBCS 1 CHUCTEMATH3YIOThCS BIJJOMOCTI PO
T€OMETPUYHI BEJTMYUHU: JIOBXKUHY 1 IPaJyCHY MIpy KyTa.

OnHi€r0 3 OCHOBHUX 3ajlay, 1[0 BUBYAETHCS B Kypcl r€OMETpii, € po3B’sI3yBaHHS
TPUKYTHUKIB. Y 8 KJaci pO3MsiIaeThCsl 3aJaya pO3B’sI3yBaHHS MPSMOKYTHOTO
TPUKYTHUKA. J[JI1 1IbOTO BBOAWUTHCA TOHATTS KOCHHYCA, CHHYCa, TaHT€HCa TOCTPOro
KyTa NpsIMOKYTHOTO TpPHUKyTHHKa, AOBOAMTHbCS Teopema Iliparopa. [lana Tema
IPOAOBKYETbCI B 9 Kiaci — pO3B’SI3yIOThCS JOBUIbHI TPUKYTHHKHU. Lle moTpebye
BBEJICHHS (OpMYN 7Sl 3HAXOPKEHHS CHMHYCa 1 KOCHMHyCa TyHOro KyTa Ta JOBEICHHS
TEOpeM KOCHHYCIB 1 CHHYCIB.

[TormuOI0I0TECS 1 CUCTEMATU3YIOThCSI BIIOMOCTI MPO T€OMETPUYHI BEIUYUHU:
JOBXHUHY, TPalyCHY MIpy KyTa, mjoily. ¥ 8 Kiiaci BBOAUTHCS OJIHE 3 HAWUCKIIAIHIIINX
MOHATH IIKUIBHOTO KypCcy — MOHATTA mionl. Buenenns dbopmyn mnsg oOuucieHHs
IUIOL IMJIAHIMETPUYHUX Giryp (MpsSMOKYTHHKA, MapajieiiorpaMa, TPUKyTHUKA, pomoOa,
Tparnelii) CIupaeThCs Ha OCHOBHI BJIACTUBOCTI IIonl. BuueHHs popmyin o Qiryp
JTa€ MOKJIMBICTb PO3B’SI3yBaTH HU3KY NIPUKIAJIHUX 3a]1a4.

Y 9 xnaci pO3MUPIOIOTHCSA VYSIBIACHHS YYHIB TMPO AaHATNITUYHE 3aJaHHsA
reoMeTpuyHuX (Qiryp, 30KpemMa TMOJAEThCS PIBHSHHA MPSMOI, KOJIA, BUBOISATHCS
dbopMynu TOBXHUHU BiApI3Ka, KOOPAUHAT CEPEANHU BiAPI3Ka, (HOPMYETHCS IOHATTS MPO
METOJI KOOpJMHAT, KM 3aCTOCOBYETHCA JO JIOBEACHHS TEOPEM Ta PO3B’sI3yBaHHS
3a7ad.

Jlo BIAOMHX YYHSM CKaJSIPHUX BEIWYWH JOJTY4YalOThCS BEKTOPHI BEIMYHUHH.
PosrnsinaroTeest piBHI, TPOTHIICKHI, KOJTIHEAPHI BEKTOPH.

Cmpykmypa npoepamu

[Iporpamy mpencraBieHo B TaOMW4HIA (opmi, IO MICTUTHh JIBI YaCTHHHU:
OYIKyBaH1 pe3yJbTaTH HaBUYAJbHO-II3HABAIBHOI  JISJIBHOCTI YYHIB Ta  3MICT
HABYAJILHOTO MaTepiany, HEOOX1THUM JJIs X JOCATHEHHs. Y TpaBiii YaCTHHI BKa3aHO
HAaBYAJIbHUIN MaTepian, sSKUW Mijsrae BUBUYCHHIO Y BIAMOBiAHOMY Kiaci. OdikyBaHi
pe3yJbTaTH HaBYaJIbHO-TI3HABAJIBHOI JISUIBHOCTI YYHIB OPIEHTYIOTh Ha pPE3yibTaTh
HaBYaHHS, sIKI € 00’€KTOM KOHTPOJIO i omiHioBaHHSA. OKpiM TOro B KiHIII KOKHOTO
KJIaCy HaBEJCHO MEepelliK MPUKIaJHUX 3a]ad, 10 MOXYTh BUKOHYBATHUCh YUHSIMU IiJ
yac HaBuaHHd. JlaHi 3amaul moB’s3aHi K 13 IMIJIEMEHTALI€I0 HACKPI3HUX JIHIN
KJIOYOBHX KOMIIETEHTHOCTEH, TaK 1 3 MPAaKTHYHOIO CIPSIMOBAHICTIO HABYAJIBHOTO
matepiany. [lepenik 3ama4 He € 000B'SI3KOBUM JJI1 BUKOHAHHSI (BUUTEIh MOXKE OOMpaTH
Tl 3a/a4l, K1 Kpaiie MiIidAyTh J1aHOMY Kiacy Ta KOHKPETHUM Y4YHSIM) Ta HE € TOBHUM
(BUMTEIHL MOXE TPOMOHYBAaTH YYHSAM OyAb-fKl 1HIINI MPAKTUYHI 3ajJa4i Ha BIACHUM
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po3cya). 3MICT HaBYalIbHOTO MaTepiady CTPYKTYpOBaHO 3a TE€MaMU BiJIMOBIIHHUX
HaBYAJIbHUX KYpPCiB 13 BU3HAYEHHSAM MIHIMAIbHOI KIJIKOCTI TOJUH Ha iX BuBYeHHs. Ha
MOYaTKy KOYKHOTO KJIaCy BKa3aHO 3HA4YHY KIJIbKICTh PE3€PBHUX T'OJIMH, AKI BUHUTENb, Ha
BJIACHHMM PO3CYJ MOXE BUTpayaTH Ha CHUCTEMATHU3AIllI0 Ta MOBTOPEHHS MaTepiany Ha
MOYaTKy Ta B KiHIl POKY, 30UIBIICHHS KUIBKOCTI TOJAMH Ha KOXKHY 13 BKa3aHUX TEM,

30KpEMa i1 BHCCCHHSA 3MIH a0 OpiEHTOBHOFO KaJICHOAapHO-TEMATUYHOT'O IIJIaHY.

5 kaac

MATEMATHUKA

(140 200, 4 200 na muxcoenn, pezepe — 40 200)

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Mi3HABAJIBLHOI JiAJILHOCTI YYHIB

3MicT HAaBYAJIBHOTO MaTepiaxy

I BEJIMYUHMU (40 200)

Tema 1. HATYPAJIBHI UM CJIA I IIi 3 HUMHW. TEOMETPUYHI ®IT'YPU

Y4yenb/yueHuus:

HABOAMTH MPHUKJIAJAN: HATYpaTbHUX
qUCe; IIKaJT; YUCITOBUX 1 OYKBEHUX
BUpa3iB, POopMyJI; piBHIHB;
3HAXOAMTH HA MAJIOHKAX: BIJIPI30K
JTaHO1 JIOBKMHM Ta KYT JaHO1 IPagyCHOI
MipH; TeoMeTpHuuHi (irypu, BKa3aHi y
3MICTI;

PO3Mi3HA€ Y TPOCTOPI Ta CMIBBIAHOCUTH
3 00€KTaMU HaBKOJIMIIHBOI JIMCHOCTI:
KyO, MPSIMOKYTHH TTapajeleimne],
nipaminay;

po3piznse: mudpH 1 yucia

YMTAE i 3aMMCY€E: HATYPAJIbHI YKCTa B
MeKax MUIbSIP/IA;

BHKOPHUCTOBYE: BIACTHUBOCTI
apupMETHUYHUX 11 3 HATypaIbHUMU
YUCJIaMU;

3anmcye i nosicHE Gopmyu:
NEePUMETPA BKA3aHUX Y 3MICTI
reOMeTpUYHUX (Piryp; Mo
NpSIMOKYTHUKA, KBaJpaTa; 00’ eMy

Harypanbhi yncna. Uucio HyIb.

Hudpu. JlecsaTkoBuii 3amnuc
HaTypaJbHUX YHCEL.

[TopiBHSIHHS HaTypaIbHUX YHCEI.
ApudmeTnuni Aii 3 HATYpaTbHUMU
YUCIaMH Ta iX BIacTUBOCTI. KBampar i
KyO HaTypaJbHOI'O YKCIa.

JlieHHs 3 ocTayero.

Uucnoni Bupa3u. bykBeHi Bupa3u Ta
bopmynu.

PiBusiaHs. Biapizok, nmpsimMa, IpOMiHb.

kana. KoopauHaTtHuit npoMiHb.

Kyt Tta #ioro rpanycna mipa. Buau
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OpSIMOKYTHOTO Tapainesemninena i Kkyoa;
MOSICHIOE, [0 TaKe: HATypaJlbHE YHCIIO;
KBaJIpaT 1 Ky0 HaTypaJbHOTO YUCIIA;
npsiMa; TPOMiHb; KOOPIUHATHUN
IPOMiHb; KyT; TPUKYTHHUK; KBaJIparT;
NPSIMOKYTHUK; TTPSIMOKYTHUH
napasenemnine/; Ky0; piBHSIHHSI;
PO3B’sI3aTH PiBHIHHS,

MOSICHIOE MPaBUJIA: TOJaBaHHS,
BIJTHIMAHHSA, MHOKEHHS, TUICHHS,
MOPIBHSIHHS; BAKOHAHHS J1ICHHS 3
0CTayeIo;

KJIacuikye: KyTH 3a rpagyCHOIO
MIpOI0; TPUKYTHHUKH 32 BUAAMH IXHIX
KYTiB;

300paxye: BiIPI30K TaHOIT JOBKUHH Ta
KyT JJaHOI rpalyCHOI MipH; BKa3aHi y
3MICTI reoMeTpuuHi Pirypu 3a
JIOTIOMOT' OO JIIHIMKH, KOCUHIIA,
TPAHCIIOPTUPA; KOOPAUHATHUHN MPOMiHb,
HaTypaJIbHI YMCJia HA KOOPAUHATHOMY
MIPOMEHI;

BHMIpIOE Ta 00YHMCJIIOE: IOBXKUHY
BIJIpi3Ka; TPayCHY MIpy KyTa;
NEePUMETP TPUKYTHUKA Ta
MPSIMOKYTHHUKA;

PO3B’si3y€ BIPaBH, 10
nepeadayalTh: 3aMMC YUCJIA Y BUTIIAI
CYMH PO3PSTHUX TOJAHKIB; BUKOHAHHS
YOTUPHOX apu(PMETUUHHX J1i 3
HaTypaJIbHUMU YHCIIaMU; TTiTHECEHHS
HATYpaJILHOTO YHCTIa 10 KBajpara Ta
Ky0a; MOpiBHIHHS HATYpaJbHUX YHCEIL;
JIEHHS 3 OCTAYE0, OOYMCIIEHHS
3HA4YEHb YUCJOBUX 1 OYKBEHUX BUPA3IB,
MepyuMeTpa 1 IO IPSIMOKYTHHKA,
KBajpara i 00’ €My MPSIMOKYTHOTO
napanenemninena it kyoa;

PO3B’si3y€: PIBHSHHS Ha OCHOBI
3aJIEKHOCTEH MK KOMIIOHEHTAMH Ta
pe3yabTaTOM apUPMETHUHUX TT1H;
TEKCTOBI 3aj1a4i, 30KpeMa KOMOIHaTOpHI

KYTiB.

TpukyTHHK Ta Horo nepumerp. Buau
TPUKYTHHUKIB 32 KyTaMH.

[TpsimokyTHuK. KBagpar.
[Tnomia 1 mepumeTp NPSIMOKYTHHKA 1
kBaaparta. [IpsaMokyTHuUiA

napaneneninen. Kyo.

OO0’ emM NPAMOKYTHOTO Mapasesiemninena i
Ky0a.

[Tipamina
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Tema 2. JIPOBOBI YU CJIA 1 11 3 HUMM (60 200)

Y4yeHnb/yueHuus:

HABOJAUTH MPUKJIAAU: 3BUYANHUX 1
TIECSITKOBUX JPOOIB;

PO3Pi3Hs€: 3BUYAIHI 1 IECATKOBI ApoOH;
IpaBUJIbHI 1 HEMPAaBUIbHI ApoOU
MOSICHIOE, 1110 TaKe: YNCEIbHUK 1
3HAMEHHHK Jpo0y; MillIaHE YHCIIO;
YHTAE i 3anmmucye: 3BUYAiTHI Ta
JECATKOBI IpoOH; MIIIaHI YHCIIa;
(opMy.TI0€ O3HAUEHHS: TIPABUIILHOTO 1
HETPaBWIHHOTO APO0Y; BIJICOTKA;
CepeaHBOr0 apU(PMETHIHOTO;
PO3B’si3y€ BIIpaBH, 110
nepeadavYalOTh: MOPIBHIHHS,
JIOJaBaHHS 1 BIIHIMAHHS 3BUYalHIX
po0iB 3 OJTHAKOBUMH 3HAMEHHUKAMU;
MOPIBHSHHS, OKPYTJICHHS, TOaBaHHS,
MHOKE€HHS 1 JUIEHHS IECATKOBUX
po0iB; MEPETBOPEHHS MIIIIAHOTO YKCIIa
y HeMpaBWIbHUH Api0; MepeTBOPEHHS
HENPABWILHOTO IPO0Y B MillIaHE YUCIIO
a00 HaTypaJbHE YHCIIO; 3HAXOKEHHS
BiJICOTKA BiJI YMCJIa Ta YMCIIa 32 HOTO
BiJICOTKOM; 3HAXOKEHHS CEPEIHBOTO
apu(METUIHOTO KUJIBKOX YHCel,
CEpEeIHBOTO 3HAUYCHHS BEJIMUNHU

3Buuaiini gpoou. [IpaBuibHi Ta
HEMpPaBWIbHI ApoOH. 3BUUYaliHI APoOH 1
AUIEHHS HATypalbHUX uncen. Mimani
qHcha.

[TopiBHSIHHS 3BUYAaHUX APOOIB 3
OJTHAKOBMMHU 3HAMEHHHUKAMHU.

JlogaBaHHS 1 BiIHIMaHHS 3BUYANHUX
JIpo0iB 3 OJJHAKOBHMH 3HAMCHHHUKAMU.
JHecarkoBuii pi0. 3anuc AECATKOBUX
npo0iB. [TopiBHSAHHS AECATKOBUX
npo0iB. OKpyTJIEHHS AECATKOBUX
Tpo0iB.

ApudmernuHi aii 3 1ECITKOBUMHU
Ipodamu.

Bincorku.

Cepenne apudmernune. CepenHe
3HAYEHHSI BEJIMUMHU

Po3B'si3y€ CrokeTHI 3a/1a4i 3 peaJibHUMHM JAHUMH 100: BUKOPUCTAHHS
IPUPOIHUX PECYPCIB PITHOTO Kparo; OE3MEeKH PyXy; 3HAXOKECHHS IEPUMETPIB Ta
TIJIONI 3eMEJIbHUX JUISTHOK, IMiIJIOTH KJIACHOT KIMHATH, 00'eMy 00'€KTIB, 10 MAIOTh
dbopMy NPSMOKYTHOTO TapajieNeninena; po3paxyHKy CiMEeMHOTro OIO/IKETY,
MO>KJTUBOCTI 3/11ICHEHHS MAaCIITA0HUX MOKYTIOK; PO3PaxXyHKIB, MOB'sI3aHUX 13
KaJICHJapeM 1 TOAMHHUKOM TOIIIO
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6 KJac

MATEMATHUKA

(140 200, 4 200 na muscoens, pezepe — 40 200)

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJIBHOI TislVIHOCTI Y4YHIB

3MicT HABYAJIBHOI0 MaTepiaxy

Tema 1. HOAIVIBHICTD HATYPAJIBHUX YUCEJI (10 200)

Y4yenb/yueHuus:
HABOJAUTH MPUKJIAIM: TIPOCTHX 1
CKJIaJICHUX YHCeJT; TApHUX 1 HeTTapHUX
YHCEJI, YUCE, [0 AUIITHLCS HAILJIO Ha 2,
3,5,9, 10;
PO3pi3HsAE: MPOCTI 1 CKJIaACH] YUCIIa;
TUTHHUKH 1 KpaTHI HATYPaJIbHOTO YHCIA;
(opmyJ1r0€ 03HAYCHHS MTOHSTH:
TTBHUK, KpaTHE, IPOCTE YHCIIO,
CKJIaZICHE YUCIIO0, CIIILHUN AUILHUK;
O3HAaKH IOAiIbHOCTI HA 2, 3, 5, 9, 10;
PO3B’si3y€ BIPaBH, 110
nependavYaOTh: BUKOPUCTAHHS O3HAK
MOAIJIBHOCTI YKces Ha 2, 3, 5, 9, 10;
pO3KJIalaHHs HaTypaJIbHUX YKHCEN Ha
MIPOCTI MHOXHUKH; 3HAXOJKEHHS
CIUIBHUX AUILHUKIB JIBOX YHUCEIL,
HANOUIBIIIOTO CIIIBHOTO JIJIbHUKA
(HC/I) nBox 4mcels B MeXax CTa;
3HAXOJKEHHS HAMMEHIIIOI0 CIIILHOTO
kpatHoro (HCK) nBox uucen B Mexax
cTa

JIITbHUKY Ta KpaTHI HATypaJIbHOTO
qHCIa.

Os3naku noauibHOCTI Ha 2, 3, 5, 9, 10.
[IpocTi Ta ckianeHi yncnia.

Po3zkiaganns yncen Ha mpocTi
MHO>KHUKH.

Hait0inpmunii criiibHUE JIIbHUK.

Haiimenie criiibHe KpaTHE

Tema 2. 3SBUMAWHI JPOBH (26 200)

Y4yenb/yueHuus:
HABOJMTH MPHUKJIAJAN: CKIHUEHHUX Ta
HECKIHYCHHHX MEePI0TUIHUX
JIECSITKOBUX JPOO1B; B3aEMHO
00epHEHUX YHCeT;
PO3pi3Hs€: CKIHYCHH] Ta HECKIHYEHHI
NepioINYH1 JECATKOBI IpoOH;

OcHOBHa BJIaCTUBICTh APOOY.
Ckopouenns npo0y. Haitmenmit
CHITBHUN 3HAMEHHUK JPOOiB.
3BefieHHS APOOIB 0 CIUITEHOTO
3HaMeHHUuKa. [lopiBHAHHS TpOOiB.
ApudmeTnuni Aii 31 3BUUAHHUMHU
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YHTAE i 3aMKMCy€: HECKIHUCHHI
nepioanyHi Apoow;

PO3yMie€ mpaBwIIa: MOPIBHSHHS,
OJaBaHHSA, BIAHIMAHHS, MHOKEHHS 1
JIJIEHHS 3BUYaHUX JIPOOiB;
3HAXOPKCHHS IPoOY BiJl YKCIIa Ta YKCIIA
3a Mloro apodom;

(hopMyJIr0€ OCHOBHY BJIaCTHBICTH
Apo0y;

PO3B’si3y€ BIIpaBH, LI0
nependavYalOTh: CKOPOUCHHS JAPO0iB;
3BEJICHHS APOOIB 0 CHIITLHOTO
3HaMEHHUKA; MMOPIBHIHHS IPOOiB;
OJaBaHHs, BIIHIMAHHS, MHOXKEHHS 1
JJICHHS 3BUYaHUX APOOiB; 3ammmc
3BHUYAWHOTO IpO0Y y BUTIISAIL
JIECATKOBOTO IPO0Y; 3HAXOKEHHS
npoOy BiJl yKciia Ta YKcia 3a Horo
TpoOoM

Tpodamu.

3HaxoKEHHS 1po0y Bij yKcia 1
YuCIIa 3a Horo 1podom.

[lepeTBOpeHHsI 3BUYAHUX APOOIB Y
JIECATKOBI.

HeckiHueHHI mepioiUyHi 1eCSITKOBI
npobu. [lecaTkoBi HAOIMKEHHS
3BUYAHOTO Ipo0y

Tema 3. BIIHOIIEHHS I IPOMOPIIT (24 200)

Y4yeHnb/yueHuus:
HABOJAUTH MPUKJIAAU TPOTIOPIIIHHUAX
BEIIUYWH;
PO3Pi3HSE: KOJO 1 KPYT; NpsMY Ta
00epHEeHY MPOMOPIIHHICTh; BUIU
Jiarpam;
PO3YMie€, 1110 TaKe: BIIHOIIEHHS; IpsiMa
Ta 0OepHEHA MPOTMOPIIiiiHA 3aJICKHICTh;
MacuTad; KoJio, Kpyr, KpyroBUi CEKTOD;
miarpama;
(opMyJTI0€: O3HAYCHHSI TPOTIOPLIIT;
OCHOBHY BJIACTUBICTbH IIPOMOPIIii;
300pa:Kye Ta 3HAXOAUTH HA
MAJIIOHKAX: KOJIO 1 KpyT; KPYTrOBUI
CEKTOp; CTOBMYACTI Ta KPYyToBi
Jiarpamu;
PO3B’si3y€ BIIpaBH, 110
nepeadavyarOTh: 3HAXOHKCHHS
BIJIHOIICHHS YKCEJl 1 BETUYMH;
BUKOPUCTAaHHS MacIITa0y; 3HAXOKEHHS
HEB1JIOMOT'0 YJIeHA MPOIOPIIii; 3amuc

Binnomenns. [Iponopiis. OcHoBHA
BJacTUBICTH npomnopuii. [Ipsima ta

obepHeHa POIoPIIiitHa 3aJIEKHICTb.
[Toain uncia y [aHOMY BiJHOIIICHHI.

Macmita0.

BizncoTrkoBe BiTHOIIEHHS JBOX YHCE.
BincoTkoBi po3paxyHKH

Koo. Jloexxuna xomna. Kpyr.

[Imoma kpyra. Kpyrosuii cextop.
CroBmyacTi Ta Kpyrosi JiarpaMu
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BIJICOTKIB Y BUTJISI/II 3BUYAHHOTO 1
JECATKOBOTO JIPO0IB; 3HAXOKEHHS
JIOBKMHU KOJIA 1 IJIOMII KpyTa; aHai3
CTOBITYACTHX Ta KPYTrOBUX Jiarpam;
PO3B’sI3y€: OCHOBHI 3a/a4i Ha BIJICOTKH;
3a/1a4l Ha MPOIOPIIAHI BETUYMHU 1
MPOTIOPLIMHUHN TTOALT

Tema 4. PAIIIOHAJIBHI UACJIA TA JIIi 3 HUMHU (40 200)

Y4eHnb/yueHuus:
HABOJAUTH MPUKJIATU: JOTATHUX Ta
B1JI’ €EMHHMX YHCEIT; MPOTUIICKHUX YHUCEIT,
[IJIMX Ta pallioHAIbBHUX YHCET,
PO3yMie, 1110 Take: MOYJIb YHUCIIA;
MPOTHIICIKHI YHCIIA; M1 YUCIIa;
palioHaJIbHI YKCIIa; KOOPJMHATHA
npsiMa; KOOpJIMHATHA TUIOIIMHA; MO 110H1
JIOJTAHKH;
OyAy€: KOOpJIMHATHY NPAMY;
KOOPJIMHATHY TUIOIINHY;
NEPIEeHIUKYIIAPHI i mapanenbHi Ipsami
3a JTOITOMOTOFO JIHINKY 1 KOCUHII;
rpadiku 3aIeKHOCTEN MK BETHUNHAMHI
10 TOYKAX;
PO3B’si3y€ BIIpaBH, IO
nepeadavYarOTh: 3HaXOMHKEHHS MOTYJIS
qucia; TOPIBHAHHS parlioHaATIbHUX
YHCel, JOAaBaHHs, BIAHIMAHHS,
MHOYKEHHSI 1 TUICHHS pallioHaJIbHUX
YyHcelr, 00YMCIICHHS 3HaUu€Hb YHUCIIOBUX
BUPA3iB, 110 MICTATH JOJATHI 1 Bl €MHI
YHUCIa; PO3KPUTTS Ty>KOK, 3BEICHHS
MOJI0HUX JOJAHKIB; 3HAXOKEHHS
KOOPJIMHAT TOYKH Ha KOOPAUHATHIN
TJIONIMHI Ta TOOYAOBY TOYKH 32 ii
KOOpAMHATaMU; aHali3 TpadikiB
3aJI€KHOCTEN MIXK BEIMYUHAMU
(BiJCTaHb, Yyac; TEMIEpaTypa, 4yac
TOWIO);
PO3B’SI3y€: PIBHIHHS 3 BUKOPUCTAHHSIM
MIpaBUJI, 1[0 ITPYHTYIOTHCS HA OCHOBHUX
BJIACTUBOCTSIX PIBHSHHS; TEKCTOBI

JlonaTHi Ta Bia €MHI YHCIIa, YHCIIO
HYJIb.

KoopaunaTtHa npsima.

[IpoTunexHi yucna. Moaynb yucia.
Ilim gyucna. PamionanasHI yuca.
[TopiBHSHHS palliOHAJILHUX YHCEIL.
ApudmernyHi aii 3 parioHaIbHUMHU
YU CIaMH.

BrnactuBOCTI 10JjaBaHHS 1 MHOXKECHHS
parioHaIbHUX YUCE.

PoskputTs myxok. [loniGH1 q0o1aHKK
Ta 1X 3BEJCHHSI.

PiBastHHS. OCHOBHI BIACTHBOCTI
PIBHSHB.

[leprieHaUKYIISIPHI 1 TapaienbHi
npsiMi, iX o0y 10Ba 3a JOMIOMOTOI0
JIHIAKA 1 KOCUHIIS.

Koopaunatna momuHa. [Tpuknanu
rpadikiB 3aJEKHOCTEH MK
BEJIMYMHAMH
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3a7a4i 3a IOTIOMOTOIO PIBHSIHB

Po3B'si3y€ croxkeTHi 3aa4i Ha: pO3paxyHOK BiJICOTKOBOTO BiTHOIICHHS PI3HUX
BEJUYMH (HAIPUKJIIaA, MPpale3 aTHOTO HACEICHHS PETi0OHY, KaJopii TOIIO);
OPUIHATTSA pilieHb y cgepi piHaHCOBHUX Omeparlliii, po3paxyHOK BIACHUX Ta
pOIUMHHUX (DIHAHCIB, KOMYHAJIBHUX IJIATEXK1B; BMIHHS PO3MOPSAIHKATUCH BIACHUMHU
KOIITaMH, B IPOCTUX CUTYAIlIAX OLIHIOBATH OYiKyBaHi Ta peajibHl BUTPATH TOLIO

7 kaac

AJI'EBPA

(70 200, 2 200 na muscoens, pezepe — 12 200)

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Mi3HABAJIbHOI XislJIbHOCTI Y4YHIiB

3MicT HABYAJIBLHOTO MaTepiaxy

Tema 1. HIJII BUPA3MU (30 200)

Y4yenb/yueHuus:
HABOJUTH MPUKJIAIM: YUCIOBUX
BHUpa3iB; BUPa3iB 31 3MIHHUMU;
OIHOWIEHIB; MHOTO4JICHIB
MOSICHIOE:
SIK 3HAWUTH YMCJIOBE 3HAUCHHS
BHpa3y 31 3MIHHUMU IPU 33JIaHUX
3HAYEHHAX 3MIHHHUX;
0 TaKe: TOTOXKHI BUPA3u, TOTOXKHE
MIEPETBOPEHHS BUPA3y, OJHOUJICH
CTaHJAPTHOTO BUTJIAY, KOS(DIIIEHT;
popmytroe:

- O3HA4YEHHS: OJTHOYJICHA, CTEIICHS 3
HaTypaJIbHUM MTOKa3HUKOM;
MHOT'OWIEHA, NOII0HUX YWICHIB
MHOI'0YJIEHA, CTEIICHSI MHOTOWJIEHA;
BJIACTHBOCTI CTENEHS 3
HaTypaJbHUM MTOKa3HUKOM;
IpaBujIa: MHOKEHHSI OJTHOYJICHA 1
MHOTI'OYJIEHA, MHOXKEHHS JBOX
MHOT'O4JIEHIB;

PO3B’si3y€ BIPaBH, 10
nependavarTh: OOUNCICHHS 3HAaYEeHb

Bupasu 31 3sminaumu. Lini
palioHaJIbH1 BUpa3H.

ToroxnicTb. TOTOXHI IEPETBOPEHHS
BUDA3Y.

CreniHp 3 HATYypaJIbHUM MOKA3HUKOM.
BrnactuBocTi creneHs 3 HaTypaJlbHUM
ITOKA3HUKOM.

OnnouneH. [linHeceHH OTHOWIEHIB
110 cTerneHs. MHOKEHHS OTHOWIEHIB.
Mmuorouied. [1oai0H1 wieHn
MHOT'OWIEHA Ta IX 3BEIECHHS.
CremiHb MHOTOYJIEHA.

JlonaBaHHs, BITHIMAHHS 1 MHOXKCHHS
MHOT'OYJICHIB.

dopmynu KBagpata JBOUICHA, PI3HUII
KBaJIpaTiB, CyMH 1 pi3HHMIII KYyOiB.

POBKJ’IaI[aHHH MHOTOYJICHIB Ha
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BUPA3iB 31 3SMIHHUMU; 3BEJCHHS
OJTHOWICHA JI0 CTAHIAPTHOTO BUTJISITY;
NEPETBOPEHHA JOOYTKY OJTHOUJIEHA 1
MHOTOYJICHA, CyMH, PI3HULI, T00YTKY
JIBOX MHOTOYJICHIB Y MHOTOYJICH;
PO3KJIaJlaHHs MHOTOYJICHA Ha
MHOYKHHKH CIIOCOOOM BHHECEHHS
CHIJILHOTO MHOYKHHKA 32 JY)KKH,
CIoco0OM TPYIyBaHHS, 3a GOpMyIaMu
CKOPOUYEHOTO MHOXKCHHS Ta 13
3aCTOCYBaHHSIM JICKLJIBKOX CIOCO0iB;
BUKOPHCTAHHS 3a3HAYEHUX
NIEPETBOPEHB Y MPOIIECI PO3B’ I3yYBAHHS
PiBHSIHB, IOBEJICHHS TBEPKCHb

MHOXXHHWKH

Tema 2. ®YHKIIII (10 200)

Y4yenb/yueHuus:
HABOJMTH NMPUKJIAIN:
(GYHKI[IOHATTBHUX 3aJIeKHOCTEH;
JTHIAHUX QYHKIIN;
MOSICHIOE, ITI0 TaKe: apryMeHT; (PyHKIIis;
o0nacTb BU3HAUYEHHA (QYHKIIIT; 00JIacTh
3Ha4YeHb QPYHKIIT; rpadik GyHKIIIT;
(opmyJ1r0€ 03HAYCHHS MTOHSTH:
byukiis; rpadik QyHKINT; TiHIMHA
GyHKIIIS; psiMa TIPOTIOPIIIHHICTS;
HA3MBAa€ Ta LIICTPYE HA MPUKJIAJAX
criocoou 3aanHs QYHKIIIT;
onucye noOyaoBy rpadika QyHkIii,
30KpeMa JIiHIMHOI Ta 1 OKPEMOTO BUTY —
IPSIMOi TPOMOPLIAHOCTI;
PO3B’si3y€ BIPaBH, 110
nependavyalOTh: 3HAXOHKEHHS 00J1aCTI
BU3HAYCHHS (YHKIIIT; 3HAXOHKCHHS
3HaYCHHS (DYHKIIIT 32 JTaHUM 3HAYCHHSAM
apryMeHTy; mo0yaoBy rpadika JiHIHHOT
GyHKIIT; 3HaXO0KeHHsI 3a rpadikom
byHKIT 3HaUeHHs PYHKIIIT 3a JaHUM
3HAQYEHHSIM apTyMEHTY 1 HaBMaKu;
BU3HAYEHHS OKPEMHX XapaKTEPUCTHK
dbyHKIIi1 3a 11 TpadikomM (moaaTHI
3HA4YEHHS, B1I’ €MHI 3HaUCHHSI, HYJI1);

OyHKIIIOHAJIbHA 3aJIEKHICTh M1
BEJINYMHAMMU K MaTEMaTHYHA MOJIENb
peaslbHUX MPOILIECIB.

®Oyukiis. O6macTh BU3HAYEHHS Ta
o0nactb 3HaueHb QyHKIii. Ciocoou
3agaHHs QyHkiii. ['padix pyHKii.

JliniitHa dyHKIis ii rpadik Ta
BJIACTUBOCTI

22




CKJIAJa€ Ta PO3B'sA3y€ 3a4a4i HA:
psIMy IPOMOPIINHHICTS HA OCHOBI
’KUTTEBOTO JAOCBITY; MOOYI0BY TpadikiB
IIPU MOJICTIIOBAHHI PEAIbHUX MPOIIECIB 3
BUKOPUCTAHHSM JIIHINHOT QYHKIIT TOIIO

Tema 3. JIHIMHI PIBHSIHHSI TA IX CUCTEMM (18 200)

Y4yeHnb/yueHuus:
HABOJAUTH MPUKJIATU: DIBHIHHS 3
OJIHICIO Ta ABOMA 3MIHHUMH; JIIHIHHUX
PIBHSIHB 3 OJIHIE€IO Ta IBOMA 3MIHHUMU;
CHUCTEMH JIBOX JIIHIMHUX PIBHSHD 3
JIBOMA 3MIHHUMH,
MOSICHIOE:
110 TaKE€ CUCTEMA JIBOX JIHIHHUAX
PIBHSIHB 3 IBOMA 3MIHHUMM;
CKUIBKU PO3B’SI3KIB MOYKE MATH
cUCTeMa JIBOX JIIHIMHUX PIBHSHD 3
JIBOMa 3MIHHUMU,
(hopmyJir0€ O3HAYCHHS: JTIHIMHUX
PIBHSIHB 3 OJIHIE€IO Ta TBOMA 3MIHHUMU;
PO3B’ 3Ky PIBHSHHS 3 IBOMA 3MIHHUMU;
PO3B’ 3Ky CHCTEMH JIBOX JIHINHUX
PIBHSIHB 3 JBOMA 3MIHHUMH;
Oyaye rpadiku JiHIMHUX PIBHSHB 13
JIBOMA 3MIHHUMH,
OMHUCYE CIIOCOOH PO3B’SI3yBaHHS
CHUCTEMH JIBOX JIIHIMHUX PIBHSHD 3
JIBOMA 3MIHHUMH;
XapaKkTepu3y€ BUITAIKH, KOJIM CUCTEMA
JIBOX JIIHIMHUX PIBHSHB 3 IBOMA
3MIHHUMH Ma€ OJIMH PO3B’S30K; MA€E
0e3114 po3B’sA3KiB; HE MAa€ PO3B’ A3KIB,;
CKJIA/IA€: PIBHIHHS Ta CUCTEMH PIBHSAHb
32 YMOBOIO TEKCTOBOI1 3aj1a4i;
PO3B’sA3y€: TiHINHI PIBHSIHHS 3 OJHIEIO
3MIHHOIO 1 PIBHSIHHSI, IO 3BOJSATHCS 10
HHX; TEKCTOBI 3a1a4i 32 JOIIOMOT'OI0
JIHIMHUX PIBHSHb 3 OJIHIEIO 3MIHHOIO;
CHUCTEMH JIBOX JIIHIMHUX PIBHSHD 3
JIBOMAa 3MIHHUMH, BKa3aHUMHU Y 3MICT1
crnoco0aMHu; TEKCTOBI 3aja4l 3a

JliniitHe piBHAHHA 3 OJHIEIO0 3MIHHOIO.
Jlinifine piBHAHHS 3 ABOMA 3MIHHUMH
Ta oro rpadixk.

Cucrema aBOX JIIHIHHUX PIBHSHb 3
JIBOMa 3MIHHUMHU.

Po3B’s13yBaHHsI cUCTEM JBOX JIIHIMHHUX
PIBHSIHB 3 IBOMA 3MIHHUMM:
rpadiyHUM CIIOCOOOM; CITIOCOOOM
I1JICTAHOBKH; CITOCOOOM J07aBaHHSI.

JIiHiiiH1 pIBHSHHSA Ta IX CUCTEMH SIK
MaTeMaTU4YHI MOJEJl TEKCTOBUX 3a1a4
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JIOTIOMOT'OFO0 CHCTEM ABOX JIIHIHHUX
PIBHSIHB 3 IBOMA 3MIHHUMH

Po3B's13ye€ croxkeTHi 3aaa4i: Ha pyX 3 TOUKH 30py HOro Oe3neku; Ha
PO3MOPSAKEHHS BIACHUMH Ta POAMHHUMHU (DiHaHCaMU; (J1IHAHCOBOTO 3MICTY Kpi3b

NpU3MYy ICTOPUYHHUX TOJIIN TOIIO

8-ii Kiac

AJI'EBPA

(70 200, 2 200 na musxncoensw, pezepe — 20 2o0un)

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
NMi3HABAJIBHOI JIJILHOCTI YYHIB

3MicT HAaBYAJIBHOTO MaTepiaxy

Tema 1. PAHIIOHAJIBHI BUPA3MU (24 200)

Y4yenb/yueHuus:
HABOJUTH MPUKJIATU: PAI[IOHATHHOTO
BUpAa3y; paIlioHAIBHOTO IpOo0y; CTETIeHS
13 LIJIUM [IOKA3HUKOM;
PO3Mi3HAaE: LTI pallioHANbHI BUPA3H;
TIpoOOBI paIfioHabHI BUPA3H;
MOSICHIOE:
SIK BUKOHATH CKOPOYEHHSI Ipo0Yy; K
3BECTH JIpi0 710 HOBOT'O 3HAMEHHUKA;
SIK 3B€CTU JPOOU JI0 CHIJIBHOTO
3HaMEHHUKA;
10 TaKe CTaHIAPTHUIN BUTIIS]T
YHCIIa;
popmy.nroe:

- OCHOBHY BJIAaCTHBICTb JpO0Y;
BJIACTUBOCTI CTEIEHS 3 [IJINM
ITOKa3HUKOM;
npaBuia: 10JaBaHHS, BiIHIMAHHS,
MHOKEHHSI, TUIEHHS JPO0iB,
MiTHECEHHS IPOo0Y /10 CTETICHS;
YMOBY PiBHOCTI ApOOy HYJIIO;
O3HAYCHHS: CTEICHS 3 HYJIbOBUM

Crenisb 13 UMM [TOKa3HUKOM Ta
HOT0 BJIACTUBOCTI.

CraHgapTHUI BUTIISA] YHCIIA.
PamionansHi Bupasmu.

Pamionanshi gpo6u. OcHOBHA
BJIACTUBICTH PaAlliOHAIBHOTO APOOY.

ApudmernyHi aii 3 parioHaIbHUMHU
npobamu.

PartionanbH1 piBHSIHHS.
PiBHOCHIIBHI PIBHAHHS.

: k.. .
OyHKLIIA Y = i rpadik i

BJIACTUBOCTI
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[MOKA3HUKOM; CTEIIEHS 3 LIIJINM

B1JI’ €EMHHUM ITOKA3HUKOM;
ONMCY€ BIACTUBOCTI QYHKIIT Y = S 3a il
rpadikom;
PO3B’si3y€ BIIpaBH, 110
nepeadavYaOTh: CKOPOUCHHS JAPOOiB;
3BEJICHHSI IPO0O1B 10 CH1JILHOTO
3HAMEHHUKA; 3HAXO/KEHHS CYMH,
pI3HUIIL, TOOYTKY, YaCTKH APOOIB;
TOTOXHI IIEPETBOPEHHS PalliOHATBHUX
BUpa3iB; PO3B’sI3yBaHHS PiBHIHb 31
3MIHHOIO B 3HAMEHHHKY JIpo0Y;
MIEPETBOPEHHS CTETICHIB 3 I1JTUM
MTOKa3HUKOM; 3aIHC YUCa B
CTaHJapTHOMY BUTJISIAL; TOOYIOBY

rpadika QyHKHil y = S

Tema 2. KBAJPATHI KOPEHI. AIIC

HI YU CJIA (10 200)

Y4deHnb/yueHuus:
HABOJAUTH MPUKJIATU: PAITIOHATBHIX
YHCell; ippalllOHAIbHUX YUCET;
MOSICHIOE, 1110 TaKe: pallioHaJIbHE
YKCJI0; ippalliOHaJIbHE YHUCIIO; JIHACHE
YHCIIO;
(popmynro€: 03HaUEHHS
apu(PMETUYHOTO KBAJPATHOIO KOPEHS 3
YHCJIa; BIIACTUBOCTI apU(METUYHOTO
KBaIPATHOTO KOPEHS;
XapaKTepHU3ye: BIACTUBOCTI (PYHKIIIH
y = x2, y =/x, 3aix rpadikamu;
PO3B’si3y€ BIIpaBH, IO
nepeadavyarOTh: 3aCTOCYBAHHS MMOHATTSA
apu(PMETUIHOTO KBAPATHOTO KOPEHS
JUTsl OOYKCIICHHSI 3HAYeHb BUPA3iB,
CIIPOIIIEHHS BUPa3iB, O3B’ sI3yBaHHS
PIBHSIHB, TOPIBHSHHS 3HaYCHb BUPA3iB;
NEPETBOPEHHS BUPA3iB 13
3aCTOCYBaHHSIM BHHECCHHS MHOYKHHUKA
3-111]1 3HaKa KOPEeHs, BHECEHHS
MHO>KHHKA T1]] 3HaK KOPEHs,
3BUJILHEHHS B1JI IppalllOHaJILHOCTI B

Dyukuis y = x%, ii rpadik i
BJIACTUBOCTI.

ApudMeTUIHUMN KBaIpaTHUN KOPiHb.
BnactuBocti apudmernyHoro
KBaJIPAaTHOTO KOPEHHI.

ParmionaneH1 yucoa.

Ippatnionanshi uncna. JlificHi yucna.

dynk1ig y = VX, ii rpadik 1
BJIACTUBOCTI
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3HaMEHHUKY Apo0y; mo0yaoBy rpadikis
dynKIi y = x2, y = x;

Tema 3. KBAJIPATHI PIBHAHHS (/6 200)

Y4yenb/yueHuus:
HABOJMTH MPUKJIAJAN: KBaJIPATHUX
PIBHSIHb; KBaIpATHUX TPUUJICHIB;
popmynroe:

- O3HAYEHHS KBaJIPATHOTO PIBHSHHS Ta
KBaJPAaTHOTO TPUUJICHA; KOPEHS
KBaJIPaTHOTO PIBHSHHS;

Teopemy Biera;
3anmcye: GopMyy KOpEHiB
KBaJIpaTHOTO PIBHSAHHS; GOpMYITy
pO3KJIaIaHHs KBaJAPATHOTO TpUUJIeHAa HA
JIHINHI MHOXKHHUKU,
CKJIAJIA€ KBaJpaTHE PIBHIHHS 32
YMOBOIO TEKCTOBOT 3aj1a4i;
PO3B’si3y€ BIIpaBH, IO
nepeadavyaroTh: 3HaXOHKEHHS KOPEHIB
KBaJIPATHUX PIBHSHB; PO3KIIATaHHS
KBaIPAaTHOTO TPUYJIEHA HA MHOKHUKH;
3HAXOJ/KCHHSI KOPEHIB PIBHSIHB, 1110
3BOJIATHCS IO KBAaJIpaTHUX; CKJIaIaHHS 1
pO3B’sI3yBaHHS KBaIpATHUX PIBHSIHB Ta
PIBHSIHB, 11O 3BOJSTHCS IO HUX, 5K
MaTEeMaTUYHUX MOJIEIEeH MPUKITaTHUX
3a1a4

KBanpaTHi piBHSIHHS.

dopmyra KOpeHiB KBaIpaTHOTO
PIBHSIHHSL.

Teopema Biera.
KBagpaTHuii Tpu4ieH.

Po3knamanns KkBaipaTHOTO TpUUJICHA
Ha JIHIAHI MHOXHUKH.

Po3B’si3yBaHHS piBHSHD, SIKI
3BOJIATHCS 0 KBaJIPATHHX.

KBagpaTHe piBHSHHS Ta PIBHSHHS SIK1
3BOJISATHCS 10 KBaJIPaTHUX, K
MaTeMaTUYHI MOJIEI TPUKIIATHUX
3ama4y

Po3B's13y€ Clo:KeTHI 3a1a4i Ha: BUKOPHUCTAHHS B3a€EMO3B'S13KiB €EKOHOMIYHUX
SIBUIIT; BUAW Ta PO3PAXyHKHU MMOJIATKIB, TUIATEXKIB; pyX; MPOAYKTUBHICTH TpaIli;
BapTICTh TOBAPY; CYMICHY poOOTY; CyMilIl Ta CIUIaBH TOIIIO

9 kaac

AJI'EBPA

(70 200, 2 200 na muicoenn, pezepe — 18 200)
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OuikyBaHi pe3yJibTaTH HABYAJIbHO-
NMi3HABAJIBHOI JIJILHOCTI YYHIB

3MicT HABYAJIBLHOTO MaTepiaxy

Tema 1. HEPIBHOCTI (/4 200)

Y4yeHnb/yueHuus:

HABOJUTH MPUKJIATU: YUCIOBHUX
HEPIBHOCTEH; HEPIBHOCTEH 31 SMIHHUMU;
JTIHIAHUX HEPIBHOCTEH 3 OJIHIEIO
3MIHHOIO; TIOJIBITHUX HEPIBHOCTEH;
MOSICHIOE 1110 Take 00’ €IHAHHA Ta
NEPETHUH YUCIOBUX MPOMIXKKIB,;
popmynroe:

BJIACTUBOCTI YHCIIOBHUX

HEPIBHOCTEM, BITACTUBOCTI

HEPIBHOCTEH 31 3MIHHOIO;

O3HAUYCHHS: PO3B’A3KY JIHIMHOL

HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO,

PIBHOCHJIBHUX HEPIBHOCTEH;
OOIPYHTOBYE BIIACTHBOCTI YHUCIOBUX
HEPIBHOCTEH;
300paKy€ Ha KOOPIMHATHIN MPSAMIN:
00’ €IHaHHS Ta MEPETHUH YMCIOBUX
IPOMIXKKIB, 33J1aH1 HEPIBHOCTSIMU
YHUCJIOB1 TPOMIKKH; BUKOHY€E OOEpHEHE
3aBJIaHHS;
3alMCY€ PO3B’SI3KM HEPIBHOCTEM Ta iX
CHUCTEM Y BUTJISAII 00’ € THAHHS
YUCJIOBUX MPOMIXKKIB 200 y BUTJISII
BIJIMOBITHUX HEPIBHOCTEH;
PO3B’sI3Y€: JiHIKHI HEPIBHOCTI 3 OJTHIEIO
3MIHHOIO; CUCTEMH JIHIHHUX
HEPIBHOCTEH 3 OJIHIEI0 3MIHHOIO

Uwucnosi HepiBHOCTI. OCHOBHI
BJIACTUBOCTI YHCIIOBUX HEPIBHOCTEH.

HepiBrocrti 31 3MinanMu. JliHiHHI
HEPIBHOCTI 3 OJIHI€I0 3MIHHOIO.

YucaoBi MPOMIKKH.
PiBHOCHIIBHI HEPIBHOCTI.

CucrtemMu JiHIMHUX HEPIBHOCTEH 3
OJTHIEIO 3MIHHOIO

Tema 2. KBAJIPATHYHA ®YHKIIA

(20 200)

Y4deHnb/yueHuus:
HABOJAUTH MPUKJIAAU KBAIPATUIHOT
byHKITIT;
004HuCII0€ 3HaUeHHs (QYHKIIIT B TOYIT
MOSICHIOE MIePETBOPEHHS rpadikiB

Bnactusocti ¢pynkuii. Hymi ¢ynxmii,
IPOMIXKKH 3HAKOCTAIOCTI, 3pOCTaHHS 1
criajianas GyHKIII1, HaHO1IbIIe Ta
HaliMeHIIIe 3Ha4YeHHS QYHKIIII.

byukii: fix)—fix)+a; f(x) —f (x+a); f| [leperBopenns rpadikiB QyHKITIH.

() = kf (0), f (x) = — fix); anropurm

KBangpatuuna ¢yukiis, ii rpadik i
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noOynoBu rpagika
byHKIIIT;
xapakTepusye QyHKIIIO 32 ii rpadikoM
PO3B’si3y€ BIPaBH, 110
nepeadavaroThb: noOya0By rpadika
KBaJIpaTHUHOI PYHKIII1; pO3B’ A3yBaHHs
KBaJIpaTHUX HEPIBHOCTEH; 3HAXOIKESHHS
PO3B’SI3KIB CUCTEM JIBOX PIBHSHB 3
JIBOMAa 3MIHHAMH, 3 IKUX X0o4ua O OHE
PIBHSIHHS APYTOTO CTETICHS; CKIATaHHS 1
PO3B’sI3yBaHHS CHUCTEM PIiBHSHB 3 JBOMA
3MIHHUMU SIK MATEMAaTHYHUX MOJIeTIeH

MPUKJIAJHUAX 337034

KBaJApaTU4HO1

BJIACTUBOCTI.

KBanparna HepiBHicTh. CHcTeMa JBOX
PIBHSIHB 3 IBOMA 3MIHHUMH.

Cucrtema 1BOX piBHSHB 3 IBOMA
3MIHHUMH SIK MaTeMaTHYHa MOJIETb
NPUKJIIAIHOT 3a/1a4i

Tema 3. YUCJIOBI HOCJIITOBHOCTI (/0 200)

Y4yenb/yueHuus:

HABOJMTH MPHUKJIAJAN: YUCIOBOT
MOCJIJOBHOCTI; apu(PMETHUHOT Ta
reOMETPUYHOI MPOTPECiif;
(hopmyJir0€ O3HAYCHHS 1 BIACTHBOCTI
apu(PpMETUIHOT Ta TEOMETPUIHOT
porpecii;
3alUCYE i MOSCHIOE:

¢dopmynu: n-ro UneHa

apu(METUYHOI Ta TeOMETPUYHOT

pOrpeciif, CyMH MEPIINX 1 YJICHIB

IIUX TIPOTPECIid;

eracmusocmi apuPMETUIHOT Ta

reOMETPUYHOI Iporpecii
PO3B’si3y€ BIIpaBH, IO
nependavyalTh: OOUYKMCICHHS YJICHIB
nporpecii; 3a1aHHs Iporpeciii 3a
TAHUMU IX 4iieHaMu a0o
CHIBBIIHOIIEHHSIMHA MI)K HUMU,
00YHMCIICHHS CyM TEPITUX /1 YWICHIB
apu(PpMETUIHOI i TEOMETPUIHOT
porpeciii; BUKOPUCTaHHS (HOpMYIT
3araJIbHUX YJIEHIB 1 CyM MPOTpecii s
3HAXOKEHHS HEBIJOMHUX E€JIEMEHTIB
nporpeciii

YucaoB1 ITOCIIIOBHOCTI.

Apudmerndna Ta reoMeTpUIHA
nporpecii, iX B1acTuBocTi. Popmynu
n-TO 4ieHa apuMeTuyHoi Ta
re€OMETPUYHOI MPOTPECIil.

dopMynu CyMU TIEPIINX 7 YJICHIB
apu(PpMETUIHOT Ta TEOMETPUIHOT
nporpeciii

Tema 4. OCHOBU KOMBIHATOPUKH, TEOPIi UMOBIPHOCTEH TA

CTATHCTUKMU (8 200)
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YdeHnb/yueHuus:
HABOJAMTH MPUKJIAAN: BUMAJIKOBUX

MO/TiH, TTOAaHHS CTATUCTUYHUX JAHUX Y

BUTJISIAI TaOIUIh, Aiarpam, rpadikis,
3aCTOCYBaHHS MPAaBUJI KOMOIHATOPUKH
MOSICHIOE, 110 TAKEe: YaCTOTa
BUIAKOBOI MMO/11, HNMOBIPHICTh
BUITAAKOBO1 OIi1

3HAXOJAUTh, BiIOUPAE i BIOPSIAKOBYE
1H(}opMaILito 3 TOCTYITHUX JIKEPE
PO3B’sI3y€ 3aa4i, 10 MepeadayaloTh:
BUKOPHCTAHHS KOMOIHATOPHUX MPABUJIT
CyMH Ta OOYTKY; 3HAXO/HKCHHS
HMOBIPHOCTI BUTIQJKOBOT TO/IIT;
004YMCIIEHHS YaCTOTH BUITAIKOBOI ITOIIT;

IMOJAaHHA CTATUCTUYIHUX NAHHUX Y BI/IFJIHI[i

TabnuIb, Alarpam, rpadikiB

OCHOBHI ITpaBuJIa KOMOTHATOPHUKH.

YacToTa Ta HMOBIPHICTH BUITAIKOBOI
rmoii.

[ToyaTkOB1 BIIOMOCTI IIPO CTATUCTHUKY.

Criocobu mogaHHs JaHUX Ta 1X
00poOKH

Po3B’s13y€ cro:keTHI 3a1a4i HA: PO3paxXyHOK Ta aHasli3 (PIHAHCOBOT CIIPOMOXKHOCTI
POJIMHU; PO3pPaxXyHOK 00CSTY CIJIAYEHUX MOJATKIB; MPUUHSITTS PIIEHb CTOCOBHO
0COOMCTUX Ta KOJEKTUBHUX (PIHAHCOBUX MUTAHH TOIIO

7 kaac

I'EOMETPIA

(70 200, 2 200 na muscoens, pezepe — 20 200)

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
NMi3HABAJIBLHOI JiAJILHOCTI YYHIB

3MicT HAaBYAJIBHOTO MaTepiaxy

Tema 1. EJIEMEHTAPHI TEOMETPUYHI ®IT'YPU TA iX

BJIACTUBOCTI (8 200)

Y4yeHnb/yueHuus:
HABOJAUTH MPUKJIAAU TEOMETPUIHUX
biryp, ykazaHux y 3MiCTi;
MOSICHIOE, 1110 TaKe: TOYKa, Mpsma,
HaJIeXkKaTH, JIKATH MIXK, BIJIPI30K,
MIPOMiHb, KYT, TOBKUHA BIJPi3Ka,
rpajlycHa Mipa KyTa, piBHI BIApPi3KH,
pIBHI KyTH, OiCeKTpHCa KyTa, BIJICTAaHb
MK TOUYKaMHU;

['eomeTpuuni irypu.

Touka, psimMa, B1Ipi30K, IPOMiHb, KYT.
Ix BmacTuBoCTI.

BumMiproBaHHsI BIJIpi3KiB 1 KyTiB.
BicekTpuca kyTa.
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(hopmy.JII0€: BIIACTUBOCTI: PO3MIIIIEHHS
TOYOK Ha MPsIMiii; BUMIPIOBaHHS U
BIJIKJIaJIaHHS BiIPI3KiB 1 KYyTiB;
KkJIacudikye KytH (rocTpi, npsmi, Tymi,
PO3TOPHYTI);

BHMIpIOE Ta 00YHCJIIOE: IOBXKUHY
BiJIpi3Ka, TpagyCHY Mipy KyTa,
BUKOPHCTOBYIOYH BJIACTUBOCTI iX
BUMIPIOBaHHS,

300paxye€ i 3HAXOAUTH HA MAJIIOHKAX
reoMeTpuyHi Girypu, BKa3zaHi y 3MiCTi
3aCTOCOBY€ BUBUCHI O3HAYEHHS 1
BJIACTUBOCTI 10 PO3B’A3yBaHHS 3a/1a4

Biacradgp Mix 1BOMA TOUYKaAMHU

Tema 2. BBAEMHE POSMIINEHHSA NPAMUX HA IIVIOIUHI (/2 200)

Y4eHnb/yueHuus:

HABOJAUTH MPUKJIAAU TEOMETPUIHUX
¢iryp, ykazaHux y 3MicTi
CHiBBiAHOCHUTH 3 00'cKTaMU
HABKOJIMIITHBOT JIMCHOCTI: CYMDKHI Ta
BEepPTUKaAJIbHI KYTH, NapajiebHl Ta
NepHeHIUKYJISPHI TpsIMI;

MOSICHIOE:

10 TaKe TeopemMa, 03HAUCHHS, O3HaKa,
HACJI0K, yMOBa 1 BUMOTa TEOPEMH,
npsiMe 1 00epHEeHE TBePHKEHH,
JIOBEICHHS TEOPEMU;

CYTh IOBEJIEHHS BiJl CyIPOTHUBHOTO;

dopmy.roe:

03HA4eHHs: CYMDKHUX 1
BEPTHUKAIbHUX KYTIiB, MapaleabHuX 1
NEPHEHAUKYIAPHUX TPIMUX,
NepHeHIMKYJIIpa, BiICTaH1 Bl TOYKH J10
PAMOI;

eracmueocmi: CyMiXKHUX 1
BEPTUKAIBHUX KYTIB; MapaieIbHUX 1
NEPHeHAUKYIAPHUX NPSIMUX, KYTIB,
YTBOPEHHX TPH MEPETHHI MapaieIbHIX
MPSMUX CIYHOIO;

O3HaKU TAPANETHbHOCTI MPSIMUX
BUMIpIO€ Ta 004YMCJIIOE BIJICTAHb Bif

CyMiXHI Ta BepTHKaJIbHI KYTH, 1X
BJIACTHBOCTI.

[TapanenbHi Ta NEPIEHIUKYIAPHI
npsiMi, iX BIIACTUBOCTI.

[Tepnienauxyssip. BiacTtanp Bij TOUKH
10 npsmoi. KyT Mixk 1BOMa MpsSMHUMH,
110 TTePETUHAIOTHCS.

KyTn, yTBOpeHi mpu nepeTuHi ABOX
npsIMUX ClYHOI0. O3HAKH
napaneabHOCTI IPAMHUX.

BnacTuBOCTI KyTiB, YTBOPEHUX MPHU
NEePEeTHHI MapaNeIbHUX MPIMUX
CI4HOIO
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TOYKH JI0 NPSIMOI;

300pa:Kye Ta 3HAXOAUTH HA
MAJIOHKAX: TapajenbHi i
NEPIEeHIUKYIAPHI TPSMI;
NEePHEHANKYJIAP; KYTH, yTBOPEHI MIPU
MepPEeTHHI JIBOX MPSIMHUX CIYHOIO;
OOIPYHTOBY€E MapaJICIbHICTh 1
NEPHEHANKYJISAPHICTD MPSMUX;
JAOBOJAUTH: BJIACTUBOCTI CYMIKHHX 1
BEPTUKAJILHUX KYTIB; MapajebHUX
NPSIMUX; NEPIICHIUKYIISIPHUX MPAMHUX;
3aCTOCOBY€ BUBUCHI O3HAYEHHS 1
BJIACTUBOCTI JI0 PO3B’ I3yBaHHS 3a7a4

Tema 3. TPUKYTHHUKHU. O3HAKHU PIBHOCTI TPUKYTHHMKIB (22 200)

Y4eHnb/yueHuus:

HABOJAUTH MPUKJIAAU: TEOMETPUIHUX
¢biryp, ykazaHux y 3MiCTi; pIBHUX
iryp;
MOSICHIOE, 1110 Take piBHI Pirypu;
popmyunroe:
- 03HQYeHHs: 30BHIIIHBOTO KyTa
TPUKYTHHUKA; PI3HUX BUJIIB TPUKYTHHUKIB;
OiCeKTpHCH, BUCOTH, MEJIIaHU
TPUKYTHUKA;

eracmugocmi: piBHOOEAPEHOTO 1
MPSIMOKYTHOTO TPUKYTHUKIB;
O3HaKu: PIBHOCTI TPUKYTHHUKIB,
P1BHOOEIPEHOTO TPUKYTHUKA;
KJIacu(ikye TPUKYTHUKY 32
CTOPOHAMH 1 33 KyTaMH;
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX: PIBHOCTOPOHHI,
piBHOOEIPEHI, MPSAMOKYTHI TPUKYTHUKHU
Ta iX €JIEMEHTH; 30BHIIIHIN KyT
TPUKYTHHKA; PIBHI TPUKYTHUKHU;
OOIPYHTOBYE: HAJICKHICTh TPUKYTHUKA
710 TIEBHOTO BUJY; PIBHICTb
TPUKYTHUKIB,;
AOBOAUTH: BIACTUBOCTI 1 O3HAKHU
PIBHOOEPEHOTO TPUKYTHHUKA;

TpukyTHuK 1 Hioro enemeHTH. Bucora,
OicexTpuca 1 Me/liaHa TPUKYTHHUKA.

PiBHicTh reomeTpuunux iryp. O3Haku
PIBHOCTI TPUKYTHHUKIB.

Buau TpuKkyTHUKIB.

PiBHOOEipeHMT TPUKYTHUK, HOTO
BJIACTHBOCTI Ta O3HAKH.

HepiBHICTh TPUKYTHHKA.
Cyma KyTiB TPUKYTHHKA.

30BHIIHINA KYyT TPUKYTHUKA Ta HOTO
BJIACTUBOCTI.

BnacTuBoCTI MPSAMOKYTHUX
TPUKYTHUKIB
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BJIACTUBICTH KYTiB TPUKYTHHUKA;
BJIACTUBICTH 30BHIIITHHOTO KyTa
TPUKYTHUKA;

3aCTOCOBY€ BUBUCHI O3HAYEHHS 1
BJIACTHBOCTI /10 pO3B’sI3yBaHHSA 3a/1a4
MPAKTHYHOTO 3MICTY

Tema 4. KOJIO I KPYT (8 200)

Y4eHnb/yueHuus:
HABOJIUTH MPHUKJIAIM T€OMETPUIHHUX
¢biryp, ykazaHux y 3MicCTi;
popmynroe:

O3HAYeHHs: KOJla, Kpyra, 1X
€JIEMEHTIB; JOTUYHOI JI0 KOJIa;
CEepEMHHOTO MEPIEHIUKYIIAPA 10
BIJp13Ka; KOJa, OIMCAHOIO HABKOJIO
TPUKYTHHUKA, 1 KOJIA, BIIUCAHOTO B
TPUKYTHUK;

871aCMUBOCMI: CEPEAUHHOTO
NEePIeHINKYIsIpa A0 BIAPI3Ka;
OiCeKTpUCH KyTa; TOTHYHOI /10 KOJIa;
aiamMeTpa 1 XOpau KoJia; CepeInHHUX
NEePIEeHIUKYISIPIB 10 CTOPIH
TPUKYTHHKA; O1CEKTPHUC KYTiB
TPUKYTHUKA;
300paxye Ta 3HAXOAUTH HA
MAJIOHKAX: KOJIO Ta HOT0 €JIEMEHTH;
JOTUYHY J0 KOJja; KOJIO, BIIUCAHE B
TPUKYTHHUK; KOJIO, OIIICAHE HABKOJIO
TPUKYTHHUKA;

BUKOHYE€ IIUPKYJIEM 1 JIHIAKOIO 3a1a4i
Ha Mo0yI0BY BKa3aH1 y 3MICTi;
3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI 10 PO3B’A3yBaHHS 3a/1a4,
30KpeMa MPaKTUYHOTO 3MICTY

Komno. Kpyr.
JloTruHa 10 KoJia Ta ii BIIACTUBICTb.

OcHoBHI 3aJ1a4i Ha MOOY/IOBY:

- moOya0Ba TPHUKYTHHUKA 32 TPhOMa
CTOpOHAMM;

- moOyaoBa KyTa, 1110 IOPiBHIOE
JTaHOMY;

- moOynoBa OiCEeKTpUCH JAHOTO KyTa;

- MO JAHOTO Bipi3Ka HABIILT;

- moOymoBa mpsIMoi,
[EPIEHAUKYIISIPHOI 1O AaHOI.

KoJ10, onrcane HaBKOJIO TPUKYTHHUKA.

KOJIO, BIIMCAHC B TPUKYTHHUK

Po3B’s13y€ 3a1a4i NPaKTUYHOI0 3MIiCTy HA: 3HAXOXKEHHS BIJICTaHI1 J10
HEJOCTYIMHOT TOYKU; BCTAHOBJIEHHS PIBHOBIIJATIEHOCT] 00’ €KTIB HA MOBEPXHI1
3emJi; BUKOPUCTAHHS dKOPCTKOCTI TPUKYTHHUKA B OyA1BHUIITBI TOIIO
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8-1i ki1ac

I'EOMETPIA

(70 200, 2 200 na muscoens, pezepe — 12 200)

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJIBHOI TislVIHOCTI YYHIB

3MicT HABYAJIBHOI0 MaTepiaxy

Tema 1. YOTUPUKYTHUKH (22 200)

Y4yeHnb/yueHuus:
HABOJUTH NPHUKJIAAUA FEOMETPUYHUX
¢biryp, ykazaHux y 3MicCTi;
MOSICHIOE, 1110 TAKe: YOTUPHUKYTHHK;
OITYKJIUH 1 HEONMYKJINHA YOTUPUKYTHUK;
€JIEMEHTH YOTUPHUKYTHHUKA;

popmyunroe:

O3HAYeHHS | 81ACMUBOCMI
BKa3aHUX Y 3MICTI
YOTUPUKYTHHUKIB; [ICHTPAIbHUX 1
BIIMCAHUX KYTiB; BIIMCAHOTO 1
OIMHUCAaHOTO YOTUPUKYTHHKIB;
CepeaHbOI JHIT TPUKYTHHKA 1
Tpamnertii;

O3HaKu TIapajnenorpama;
BIIMCAHOTO 1 OITUCAHOTO
YOTUPUKYTHUKIB;

meopemy: Dayeca; Ipo CyMmy
KyTiB YOTUPUKYTHHKA,;

KJIacu(iKy€e YOTUPUKYTHUKU;
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX YOTUPUKYTHUKHU PI3HUX
BU/IIB Ta iX €JIEMEHTH;
O0OIPYHTOBY€ HAJICKHICTh
YOTUPUKYTHHUKA JI0 TIEBHOTO BHITY;
JA0BOJMTh: BJIACTUBOCTI i O3HAKHU
napajieiorpama; BIaCTUBOCTI
NpsIMOKYTHHUKA, poM0a, KBaipaTa;

YoTHUpUKYTHUK, Horo enemeHTd. Cyma
KyTiB 4OTUpUKYTHUKA. [lapanenorpam,
HOTr0 BJIIACTUBOCTI i O3HAKHU.

[IpssMmokyTHUK, poMO, KBaapaT Ta iX
BIacTUBOCTI. Tparmeris.

Brnucani ta nenTpanbHi KyTy. Bnimcani
Ta OMUCaH1 YOTUPUKYTHUKH.

Teopema daneca. Cepenns JiHisg
TPUKYTHHKA, il BJTACTUBOCTI.
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3aCTOCOBY€ BUBUCHI O3HAYEHHS 1
BJIACTUBOCTI JI0 PO3B’ I3yBaHHS 33714,
30KpeMa MPaKTUYHOTO 3MICTY

Tema 2. HIOAIBHICTD TPUKYTHUMKIB (/0 200)

Y4yeHnb/yueHuus:
HABOJAUTH MPUKJIATU MTOTIOHNX
TPUKYTHUKIB,;

MOSICHIOE 3B’ 130K MK PIBHICTIO 1
NOJIIOHICTIO TEOMETPUYHUX (DITYD;
dopmy.roe:

- meopemy: PO MeJI1aHH
TPUKYTHHUKA; PO BIACTUBICTh
OICEeKTpHUCH TPUKYTHHUKA;
03HAYeHHs IOTIOHUX TPUKYTHUKIB;
03HaKuy MOA1I0HOCTI TPUKYTHUKIB;
y3aeanvreny meopemy daneca;

300paxye Ta 3HAXOAUTH HA
MAJIOHKAX MMOA10HI TPUKYTHUKH;

O0OIPYHTOBYE MOIOHICTh TPUKYTHHKIB;
3aCTOCOBY€ BUBUCHI O3HAYEHHS U
BJIACTUBOCTI JI0 PO3B’ I3yBaHHS 3a71a4,
30KpeMa MPpHU 3HAXOKEHHI BIICTaHEH
Ha MICIIEBOCTI

VY3aranbHeHa Teopema Paneca.
[ToniOH1 TPUKYTHUKH.
O3Hak# 1MoA10HOCT] TPUKYTHHKIB.

BnactuBicth Meianu Ta 01CEKTPUCH
TPUKYTHUKA

Tema 3. PO3B’SI3YBAHHS TIPAMOKYTHUX TPUKYTHHUKIB (/4 200)

Y4yenb/yueHuus:
HABOJMTH MPHUKJIAJAN T€OMETPUUHUX
Gbiryp Ta CiBBIAHOIICHB, YKa3aHUX Y
3MICTI;
MOSICHIOE: 1110 TaKe MoXWia Ta ii
MIPOEKITiS; IO 03HAYAE «PO3B’A3aTH
NPSIMOKYTHUI TPUKYTHHK>)
dopmy.roe:
- gracmusocmi MEPICHIUKYISApa 1
MOXHUJIOT;
O3HAYeHHs CUHYyCa, KOCUHYCA,
TaHIe€HCa TOCTPOTro KyTa
NPSIMOKYTHOT'O TPUKYTHHUKA;
meopemy Ilidaropa;

CuHycC, KOCUHYC, TAHTE€HC TOCTPOTO
KyTa NpsIMOKYTHOT'O TPUKYTHHUKA.

Teopema Iliaropa.

[lepnenaukynsp 1 moxuia, ix
BJIACTHBOCTI.

CriBBIAHOIICHHS MI>)K CTOPOHAMH 1
KyTaMU MPSMOKYTHOTO TPUKYTHHKA.

3HaYCHHS CHHYCa, KOCUHYyCa, TAHTeHCa
NESKUX KYTIB.
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Cnig8iOHOUIeHHs MK CTOPOHAMH 1
KyTaMU MPSMOKYTHOTO
TPUKYTHUKA;
3HAXOJAUTh HA MAJIOHKAX CTOPOHU
NPSIMOKYTHOTO TPUKYTHHKA,
BIJIHOIIICHHSI SIKMX JIOPIBHIOE CUHYCY,
KOCHUHYCY, TAHT'€HCY BKa3aHOIO
rOCTPOro KyTa;
004MC/II0€ 3HAYEHHS CUHYCA,
KOCHHYCa, TaHTeHca 11 KyTiB 30°, 45°,
60°;
poBoauTh Teopemy Ilidaropa;
PO3B’A3Y€ NPSMOKYTHI TPUKYTHUKHU
3aCTOCOBY€ BUBUCHI O3HAYEHHS U
BJIACTHBOCTI 10 PO3B’A3yBaHHsI 3a/1a4,
30KpeMa MPaKTUYHOTO 3MICTY

Po3B’si3yBaHHS MPSIMOKYTHUX
TPUKYTHUKIB

Tema 4. MHOI'OKYTHHMKM. IIJIOIII MHOI'OKYTHUMKIB

(12 200)

Y4yenb/yueHuus:
HABOJMTH MPHUKJIAJAU T€OMETPUUHUX
biryp, ykazaHux y 3MicCTi;
MOSICHIOE, 1110 TaKe: MHOTOKYTHHUK Ta
HOT0 eJIeMEeHTH; IJIOIIa MHOTOKYTHHUKA;
MHOTOKYTHUK, BIUCAaHUH Y KOJIO Ta
OIMCAaHUU HABKOJIO KOJIA;
dopmy.roe:

- O3HAYeHHs: MHOTOKYTHHKA,
BIIMCAHOTO Y KOJIO; MHOTOKYTHHKA,
OTHCAHOTO HABKOJIO KOJa;
meopemy: Tpo TLIOLLY
NpsIMOKYTHHKA, TTapajiejorpama,
TPUKYTHUKA, Tpamnelii;

3aMuCcy€ Ta NOSICHIOE (POPMYJIH IO
TrCOMETPUYHHUX (PITYyp, YKa3aHUX Y
3MICTI;

300paxye Ta 3HAXOAUTH HA
MAJTKOHKAX: MHOTOKYTHHUK 1 HOTO
€JIEMEHTH; MHOTOKYTHUK, BIIMCAHUH Y
KOJIO; MHOTOKYTHHK, OTTHCAHHNA
HABKOJIO KOJIa;

MHOrOKyTHHK Ta HOTO €JIEMEHTH.

MHOroOKyTHUK, BIIUCAHUH Y KOJIO, 1
MHOTOKYTHUK, ONTMCAaHUN HaBKOJIO
KOJIa.

[ToHSTTS TUIOII MHOTOKYTHHUKA.
[Tnomi mpsSAMOKYTHHUKA,

napanenorpama, pom0a, TpUKyTHHUKA,
Tpamneuii
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CHiBBiTHOCUTH 3 00'€KTAMU
HABKOJIMILIHBOI IIHCHOCTI BKa3aH1 y
3MicTi (irypu;

00YHCJIIOE TUIOIII BKa3aHUX Y 3MICTI
iryp;

3aCTOCOBY€ BUBUCHI O3HAYCHHS,
BJIACTUBOCTI Ta (YOPMYJIH J10
PO3B’sI3yBaHHS 3aj1a4, 30KpemMa
3HAXOJKEHHSI TUIOII peaTbHUX 00’ EKTIB;
PO3B’si3y€ 3a1a4i HA: pO3OUTTS
MHOTOKYTHHKA Ha pIBHOBEJIUKI;
JOCTI1JDKEHHS pIBHOCKJIAICHOCTI
MHOTOKYTHHKIB TOIIO

Po3B’s13y€ 3a1a4i NPaKTUYHOT0 3MiCTYy HA: BU3HAYCHHS BIACTaHI /10
HEJIOCTYTHO1 TOYKH; BUCOTH MPEIMETA; 3HAXOKCHHS KYyTiB (KyTa migiomy
JIOPOTH, BIAKOCY, KyTa, i/ IKUM BUTHO JESKUMA MPEIMET) TOIIO

9-11 kJac

I'EOMETPIA

(70 200, 2 200 na muscoensw, pezepe — 24 200)

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJIbHOI XiSIJIbHOCTI YYHIB

3MicT HABYAJIBHOI0 MaTepiaxy

Tema 1. KOOPIUHATH HA IIVIOIUHI (8 200)

Y4yenb/yueHuus:
HABOJUTH MPUKJIAM CITIBBITHOIICHB,
YKa3aHUX Y 3MICTi;
MOSICHIOE:
10 TaKe CUHYC, KOCUHYC, TAHT€HC
kyTiB Big 0° mo 180°; piBHAHHS
dirypu;
SAK MOJICHA 3a0amu Ha KOOPIHHATHIN
IUTOLIMHI: TIPSIMY; KOJIO;
(popmysnroe TeopemMu mpo:
BIJICTaHb MK JBOMa TOUKAMU;
KOOPJAMHATH CepPEUHU BIIPI3Ka;
3alUCY€ TA MOSICHIOE:

CuHyc, KOCUHYC, TaHT€HC KyTiB Bij 0°
no 180°.
ToToXHOCTI:

sin (180° — o) = sin a;

cos (180° — a) = — cos a.

Koopaunaru cepenuuu BiapiszKa.

Bigctanp M IBOMA TOUKAMH 13
3aJlaHUMH KOOPJANHATAMH.

PiBHsHHS KOJIa 1 TPSAMOT
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¢ opmynu KOOpIMHAT CEPETUHA

BiJIpi3Ka, BIJICTaH1 MK JBOMA

TOYKAMU;

PIBHAHHA KOJIA, IIPSIMOT;
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX FeOMETPUYHY QIrypy
(mpsiMy, KOJI0) 3a 11 pIBHSAHHSM Y
3a71aHii CUCTEeM1 KOOpIUHAT;
o0uucII0€E:

KOOpJAMHATH CePEIUHH BIIPI3Ka;

BIJICTaHb MIJK JBOMa TOYKaMHU,

3aJaHUX CBOIMU KOOpAUHATAMU;

AOBOAUTH TEOPEMY IPO: BIACTaHb MK
JIBOMa TOYKaMH; KOOPJIUHATH CEPEIUHA
BiJIpi3Ka;
3aCTOCOBY€ BUBUYCHI POPMYIH i
piBHSIHHS QITYp 10 pO3B’I3yBaHHS
3a1a4

Tema 2. BEKTOPH HA TIVIOIIUHI (/2 200)

Y4yeHnb/yueHuus:

HABOJUTH MPUKJIAAU: PIBHUX,
IPOTUIICKHUX, KOTIHEAPHUX BEKTOPIB;
MOSICHIOE:

Wo makxe: BEKTOP; MOAYb 1
HaIpsiM BEKTOpa; OTUHUYHUN
BEKTOP; HYJIb-BEKTOP; KOJIHEapHI
BEKTOPH; MIPOTUIICKH] BEKTOPH;
KOOPJIMHATH BEKTOpA; cyma i
PI3HULIS BEKTOPIB; J00OYTOK BEKTOpa
HA YHUCJIO;

AK 3a0amu BEKTOP;

AK 8i0KIacmuy BEKTOP Bif 3a7aHOT
TOYKH;

3a AKUMU NPABULAMU 3HAXOOSAMD:
CyMy BEKTOPIB; 100yTOK BEKTOpa
Ha YKCIIO;

popmynroe:

O3HAYeHHs: PIBHUX BEKTOPIB;
CKaJISIPHOTO T00YTKY BEKTOPIB;

gracmueocmi: M HaJl
BEKTOpaMHU;

BexTop. Moaynb 1 HanpsiM BEeKTOpa.
PiBHICTH BEKTOPIB.

Koopaunatu Bektopa. JlonaBanHs i
BiIHIMaHHsI BEKTOPiB. MHOXKEHHS
BeKTOpa Ha unciio. KonineapHi
BekTopH. CKaIsIpHU# 100yTOK
BEKTOPiB
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300paKye€ i 3HAXOAUTH HA MAJIIOHKAX:
BEKTOD; BEKTOP, pIBHUI a00
IPOTUJICKHUHN TaHOMY, KOJIIHEapHU 13
JaHUM, y T. 4. 32 HOT0 KOOPAWHATAMU;
BEKTOD, 1110 JOPIBHIOE CyMi (Pi3HUIII)
BEKTOPIB, TOOYTKY BEKTOpa Ha YUCIIO;
o0umciIIoE:
KOOpIMHATH BEKTOPA, CyMH
(pi3HUII1) BEKTOPIB, T0OYTKY
BEKTOpa Ha YHCJIO;
JOBKHMHY BEKTOpa, KyT MiX JIBOMa
BEKTOPAMU;
OOIPYHTOBYE: PIBHICTh, KOJIIHEAPHICTh
BEKTODIB;
3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTHBOCTI J0 PO3B’SI3yBaHHsI 3a/1a4

Tema 3. PO3B’AA3YBAHHSA TPUKYTHHUKIB (/0 200)

YdeHnb/yueHuus:

MOSICHIOE, 1110 O3HA4Ya€e «poO3B’A3aTH
TPUKYTHUK»;

dpopmysnoe  Teopemy: KOCHHYCIB;
CHUHYCIB;

3alHUCy€ Ta MOSICHIOE (POPMYJIH TLIOIII
TpukyTHuka (['epona; 3a  gBOMA
CTOPOHAMH 1 KyTOM MK HUMH );
300pakye Ta 3HAXOAUTH HA MAJIIOHKAX
€JIEMEHTU TPUKYTHHUKA, HEOOXIJH1 s
00YMCIIEHHS HOT0 HEBIJOMUX
€JIEMEHTIB;

00YMCII0€: TOBXKUHU HEBIIOMUX CTOPIH
Ta TpagyCHI MIpH HEBIJOMUX KYTIB
TPUKYTHHKA; TUIOII TPUKYTHHUKIB;
3aCTOCOBY€ BUBUYCHI POPMYIH i
BJIACTUBOCTI 10 PO3B’A3yBaHHS 3a/1a4

Teopemu KOCHHYCIB 1 CHHYCIB.

dopmynu 715 3HAXOIKEHHS TUIOIII
TPUKYTHHKA

Tema 4. IPABUJIBHI MHOI'OKYTHHKU. TOBKHUHA KOJIA. IIVIOIITA

KPYT A (10 200)

Y4yenb/yueHuus:
HABOJMTH MPHUKJIAJAN T€OMETPUUHUX
biryp, ykazaHux y 3MiCTi;

[IpaBuiIbHUI MHOTOKYTHUK, HOTO
BUJIM Ta BIACTHUBOCTI.
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NMOSICHIOE, 110 TAKE: JIyTa KOJIa;
JOBKMHA KOJIa; TJIOIA KPyTa;
IIPABWJIBHUN MHOTOKYTHUK (TPUKYTHHK,
YOTUPUKYTHUK, MECTUKYTHHUK),
BIIMCAHUM Yy KOJIO Ta OMKMCAHUI HABKOJIO
KOJIa;

CHiBBIAHOCHUTH 3 00'cKTaMU
HABKOJIMIITHLOT A1MCHOCTI BKa3aH1 y
3MicTi Pirypu;

o0uMcIII0€: pajiiyc Kojia 3a CTOPOHOIO
BIIMCAHOT'O B HHOT'O MPABUILHOTO
MHOTOKYTHHUKA (TPUKYTHHUKA,
YOTUPUKYTHUKA, MMIECTUKYTHUKA) 1
HaBIAKU; PaJilyC KoJia 32 CTOPOHOIO
ONHUCAaHOT'0 HABKOJIO HHOTO
MPaBUIILHOTO MHOTOKYTHUKA
(TPUKYTHUKA, YOTUPUKYTHHKA,
HIECTUKYTHUKA) 1 HABMAKH; JOBXKUHU
KOJia 1 IyTH KOJIa; IJIOIII Kpyra, CeKTopa
Oyaye; npaBUIbHUI TPUKYTHUK,
YOTUPUKYTHUK, IIECTUKYTHUK;
3aCTOCOBY€ BUBUYEHI O3HAYEHHS,
BJIACTUBOCTI Ta (hOPMYJIH J10
pO3B’A3yBaHHS 3a/1a4

[IpaBrJIbHMN MHOTOKYTHHUK, BIIMCAHUU
y KOJIO Ta ONMCAHUM HABKOJIO KOJIA.

JosxuHa kosa. JloB)kuHA AyrH KoJia.

[Linomra kpyra ta MOro 4acTuH

Tema S. TEOMETPUYHI IEPEMILIEHHS (6 200)

Y4yenb/yueHuus:

HABOJAUTH NMPUKJIAAM:- QIryp Ta ix
00pa3iB MpU reOMETPUIHUX
MEePEMIIIICHHX, YKa3aHUX Y 3MICTI;
¢iryp, AKi MarOTh LIGHTP CUMETPIi, BICh
CUMETpIi; piBHUX Piryp;
MOSICHIOE, IO TaKe: MePEeMIIEHHS
(pyx); 06pa3 ¢irypu mpu
reoOMeTpUYHOMY NepeMillieHHi; ¢irypa,
CUMETPHUYHA JIaHIi BITHOCHO TOYKH
(mpsiMOT); CUMETPisl BLAHOCHO TOYKH
(psimMo1); mapasneabHe NEPEHECEHHS;
MOBOPOT; PIBHICTH Iryp;
popmynroe:

03HaueHHs: PIBHUX Piryp;

eracmusocmi: TIEpEeMIIICHHS;

[Tepemimenns (pyx) Ta oro
BJIACTUBOCTI.

CumMeTtpist BIAHOCHO TOYKH 1 MIPSIMOT,
MOBOPOT, MapajelibHe NepeHeCceHHs.

PiBHicTh Qiryp
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CUMETPii BITHOCHO TOYKH (TIPSIMOT);

napayieTbHOTO IEPEHECCHHS;

TIOBOPOTY;
300pa:Kye i 3HAXOAUTH HA MAJIFOHKAX
birypu, B Skl IEPEXOATh 1aHi GIirypu
MIPU PI3HUX BUAAX MEPEMIIICHB;
OOIPYHTOBY€: CHUMETPHUYHICTh IBOX
Gbiryp BiTHOCHO TOUYKH (TPSIMOT);
HasBHICTH Yy (irypu 1entpa (oci)
CHUMETpIi; PiBHICTH Iryp i3
3aCTOCYBAaHHSIM IEPEMIIIICHb;
3aCTOCOBY€ BUBUCHI O3HAYEHHS U
BJIACTUBOCTI JI0 PO3B’ I3yBaHHS 3a7a4

Po3B’s13y€ 3agaui HA: 3HAXOKCHHS HEBIJOMUX E€JIEMEHTIB peallbHUX 00’ €EKTIB;
3HAXOJKEHHS TUJIOMI peallbHUX 00’ €KTIB, MOKPUTTS TIJIOMIMHU TPABHWIBHUMU

MHOI'OKYTHUKaMH TOIIO
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