MIHICTEPCTBO OCBITH I HAYKH YKPAITHHU

MATEMATHUKA

5-9 kiaacu

Haeuanvha npoz2pama 0N 3a2a1bHOOCEIMHIX HAGYANbHUX 3aKAA0IE’

1 MNMporpama 3aTtBepakeHa Hakazom MiHictepcTBa ocBiTH | Haykn Ykpainm Big 07.06.2017 Ne
804



Yknaoaui npocpamu (2012 p.): M. 1. bypna, O. 1. MansoBanuii, €. I1. Henin,

. A. Homupogcekuii, A. B. [TaaskoB, H. A. TapaceakoBa, M. B. Uemepuc, M. C. fAxkip
Y pozsanmascenni npozcpamu (2015 pix) opanu yuacms: M. 1. Bypna,

A. B. IlanskoB, M. C. fkip, . A. HomipoBcbkuit
Hao onoenennam npozpamu (2017 pixk) npaureanu: M. 1. bypna,

b. B. Kyapenko, O. . BinsuHina, A. 1. A3apenkona, O. 1. Bykosceka, T. C. Kingtox,

O. €. JIucenko, A. B. Munsuuk, H. B. I1lanoBa, A. B. [IanbkoB

IMMOSICHIOBAJIBHA 3AITUCKA
Mema 6a3060i 3acanvHoi cepeOHboi oceimu: PO3BUTOK Ta  COLIai3allis
0COOUCTOCTI Y4HIB, (DOPMYBaHHsS iXHBOI HAI[IOHAJIBHOI CaMOCBIJIOMOCTI, 3arajabHO1
KYJbTYPH, CBITOIVISIAHUX OPIEHTHPIB, €KOJOTTYHOTO CTHJII0 MHUCJICHHS 1 TOBEIHKH,
TBOPYMX 310HOCTEH, MJOCHIIHUIIBKMX HAaBUYOK 1 HABHYOK JKHTTE€3a0e3MeUYCHHS,
3JIaTHOCTI JI0 CAMOPO3BUTKY Ta CAMOHABYAHHS B YMOBAaX TJI00AbHUX 3MiH 1 BUKJIUKIB.

BumyckHUK OCHOBHOI WMIKOJIM — II€ MAaTpioT YKpaiHu, SKUM 3HA€ 1i 1CTOPIIO;
HOCIM YKpaiHCBbKOi KyJIbTYpH, SIKAW TIOBaXXAa€ KyJIbTYPY IHITUX HAPOIIB; KOMIIETCHTHHUM
MOBEIIb, 10 BUIBHO CHlJ’II(y€TI>C$I JIEP>)KaBHOIO MOBOIO, BOJIOJIIE€ TaKOX PiAHOIO (y pasi
BiIMIHHOCT1) ¥ OJHIEIO YW KUTbKOMA 1HO3EMHUMHU MOBaMH, Ma€ Oa)XaHHS 1 3JaTHICTH J0
CaMOOCBITH, BUSBIISIE aKTHBHICTh 1 BIAMOBINAIBHICTh Y TPOMAJCHKOMY W OCOOHMCTOMY
JKUTTI, 3JaTHUM A0 TMIANPUEMIMBOCTI Ta IHIIIATUBHOCTI, Ma€ YSBJICHHS IIPO
CBITOOYIOBY, OEpEKHO CTaBUTHCA 1O MPUPOJHU, OE€3MEYHO W AOLUIBHO BUKOPUCTOBYE
JOCSITHEHHS HAYKH 1 TEXHIKH, TOTPUMYETHCS 3[I0POBOTO CIIOCOOY KUTTSL.

[IpoBigHuMM  3acoboM  peanmizarii  BKa3aHOI METH €  3allpPOBa/KCHHS
KOMIIETEHTHICHOTO MiJAXOAY Y HaBUYaJbHO-BUXOBHHMIMI Tpollec 3arajibHOOCBITHBOT
HIKOJIM IUTSIXOM (DOpMYBaHHS MPEIMETHUX 1 KITIOUOBUX KOMIIETEHTHOCTEH.

Kypc maTemaTuku OCHOBHOI IIKOJIM JIOTIYHO TMPOJIOBXKYE peati3allilo 3aB/iaHb
MaTeMaTUYHOI OCBITH YYHIB, pO3IMOYaTy B IOYATKOBUX KjlacaxX, PO3MIMPIOIOYH 1
JIOTIOBHIOIOYM 11 3aBJIaHHS BIAMOBIMHO JO BIKOBUX 1 Mi3HaBaJbHUX MOXJIHMBOCTEH
mKoJsipiB. B ocHOBY moOymoBu 3MICTY Ta oprasizailii mporecy HaBUYaHHS MaTeMaTUKH
MOKJIAJICHO KOMHEemeHMHICHUU NnioXio, BIAMOBIAHO IO SKOTO KIHIICBUM PE3yJIbTaTOM
HAaBYaHHSA I@peaMera € cQOopMOBaHI NEBHI KOMIIETEHTHOCTI, SIK 3JaTHOCTI YYHS
3aCTOCOBYBAaTH CBOi 3HAHHS B HABYAIBHUX 1 peaTbHUX KUTTEBUX CHUTYyaIlisX,
MOBHOLIIHHO OpaTH y4acTh B JKUTTI CYCIUIbCTBA, HECTH BIAMOBIJAIBHICTh 32 CBOi ii.
HaBuanHd MaTeMaTWKU B OCHOBHIM IIKOJI mnependadae (OpMyBaHHS MNPEAMETHOL
MaTEeMaTUYHOI KOMIIETEHTHOCTI, CYTHICHUHA OMUC SIKOi MojaHo y po3aunt «OdvikyBaHi
pe3yNbTaTH HABYAJIbHO-MI3HABAJIBHOT JISJIBHOCTI» 1€l  mporpamu. DopmyBaHHS
3a3HAYEHOI KOMIIETEHTHOCTI MIJANOPSAIKOBYEThCS pealizallii 3arajlbHUX 3aBJaHb
IIKUIBHOT MaTEMaTUYHOI OCBITH. Jl0 HUX HaJeKaTh:

* (GopMyBaHHS cmaeleHHa J0 MaTEeMaTUKH SK HEBIJ €MHOI CKJIAJ0BOL
3arajbHOI KyJIbTYpHU JIIOJAUHH, HEOOX1THOT YMOBH 11 MOBHOIIIHHOTO JKUTTS B Cy4aCHOMY
CYCIUJIbCTBI HA OCHOBI O3HAaWOMJICHHS 3 1l€IMH 1 METOJAaMH MaTEeMaTHUKH SK



YHIBEpCAJIIbHOI MOBH HAayKH 1 TEXHIKM, e(pEeKTMBHOTO 3aco0y MOJEIIOBaHHS 1
JIOCJIIJDKCHHS TIPOIIECIB 1 SBUII HABKOJIMIIIHHOTO CBITY;

® 3a0€3MEUeHHs 080/I00IHHSA MATEMaTUYHOI MOBOIO, PO3YMIHHS HHUMH
MaTeMaTUYHOI CHMBOJIIKH, MaTeMaTHIHUX (OPMYyJ 1 MoJelel SK TaKuX, IO JalTh
3MOT'y OMMCYBAaTH 3arajibHi BIACTUBOCTI 00’ €KTIB, MPOLIECIB Ta SIBULL;

* (GopMyBaHHS 30amHocmi  JIOTIYHO  OOIPYHTOBYBaTM Ta  JOBOJUTH
MaTeMaTW4yHl TBEPIKEHHSA, 3aCTOCOBYBaTHM MaTeMaTH4HI METOAM Y  MpOIlecl
pO3B’sI3yBaHHS HaBYAJIBHMX 1 MPAKTUYHMUX 3a]a4, BUKOPHUCTOBYBATH MaTEeMaTHUYHI
3HAHHS 1 BMIHHS Mij] Yac BUBUCHHSI 1HIIIMX HAaBYAIBHUX IIPEIMETIB;

® PO3BUTOK YMiHb TPAIIOBATH 3 MIAPYYHUKOM, OMPAllbOBYBATH MaTeMaTHYHI
TEKCTH, LIYKaTH 1 BUKOPUCTOBYBATH JIOJATKOBY HAaBUYaJbHY 1H(POpPMAIIIO, KPUTHYHO
OIliHIOBAaTH 37100yTy 1HGOpMaIil0 Ta 1 JpKepenaa, BHOKPEMIIIOBAaTH TOJIOBHE,
aHayi3yBaTH, pOOUTHM BHUCHOBKM, BHUKOPUCTOBYBATH OTpUMaHy iHQopMalilo B
0COOHCTOMY KHUTTI;

* (dopmMyBaHHS 30amuOocmi OIIIHIOBAaTH TMPAaBWIBHICTh 1 palllOHAJILHICTh
pO3B’sI3yBaHHS MaTeMaTHYHUX 3a7a4, OOIPYHTOBYBATH TBEPKECHHS, MpUIMaATH
pIIIEHHS B yMOBaX HEMOBHO1, HAJTUIITKOBO1, TOYHOI Ta MMOBIPHICHOI 1H(OpMaITii.

KpiMm 1ux 3araibHEX OCBITHIX 3aBJaHb B OCHOBHIHM IIKOJI peai3ylOThCs TakKi
crenudigHi 11 JAHOTO €Tany HaBYaHHS MaTEMAaTHKH OCBITHI 3aBJIaHHS:

® PO3MMPEHHS 3HAHb MPO YHCIO (BiJ HATypadbHUX YHCEN 10 IHCHHX),
bopMyBaHHS KYJIbTYPH YCHUX, MUCbMOBUX, IHCTPYMEHTAIBHUX O0UYNCIICHb;

* (QopmyBaHHA cUCTeMHU (YHKI[IOHAJIBHUX MOHATH, YMIHb BUKOPHUCTOBYBATH
byHkii Ta X rpadiky IS XapaKTEePUCTUKU 3aJIEKHOCTEH MIXK BEIWYMHAMH, OMHUCY
SIBUII] 1 TIPOIIECIB;

® 3a0e3MeyeHHs] OBOJIOJIHHS  YYHSIMHU  MOBOIO  aireOpu, yMIHHAMH
3MIACHIOBATH  TEPETBOPEHHS  aireOpaidyHuX BUpPA3iB, pO3B’SI3yBaTU  PIBHIHHS,
HEPIBHOCTI Ta iX CHUCTEMH, MOJEIIOBAaTH 3a JOIOMOTOI0 PIBHSHb peajbHl CHUTYyaIlii,
MOSICHIOBATH 3700y Tl pe3yJIbTaTu;

® 3a0e3MeyeHHs] OBOJIOJIHHA MOBOIO T'€OMETpIii, PO3BUTOK iX MPOCTOPOBUX
ySIBJIEHb 1 YSIBU, YMIHb BUKOHYBaTH OCHOBHI T'€OMETPHUYHI MOOYJOBH 32 JOIOMOTOIO
T€OMETPUYHUX THCTPYMEHTIB (JIIHINKM 3 MOJIJIKaMU, TPAHCIIOPTHPA, KOCHHIIS, IIUPKYJIS
1 JTIHIAKK);

* (opmyBaHHS 3HaHB PO TEOMETPUYHI (IrypH Ha TUIOMIUHI, 1X BIACTHBOCTI, a
TaKOX YMiHb 3aCTOCOBYBATH 3/100YyTi 3HaHHS Y HABYAIBHUX 1 )KUTTEBUX CUTYAIISX;

e ¢opmyBaHHS ySBICHHS MPO HAUMPOCTIII T€OMETpUUHI (HIrypu B MPOCTOpI
Ta iX BJIACTUBOCTI, a TAKOXX MEPBHUHHUX YMIHb 3aCTOCOBYBATH iX y HaBYAJIbHHUX 1
KUTTEBUX CUTYaIIIfX;

® O3HAaWMOMJIEHHS 31 CIIOCOOAMHM 1 METOJaMHM MAaTEMaTUYHUX JOBEICHD,
dbopMyBaHHS YMiHb 1X TPAKTUYHOTO BUKOPUCTAHHS;

* (popMyBaHHA 3HaHb PO OCHOBHI T€OMETPUYHI BEIUUYUHHU (JOBKHUHY, ILJIOLLY,
00’eM, Mipy KyTa), PO criocoOu X BUMIPIOBAHHS i 0OUMCIICHHS IS TUIAHIMETPUYHUX 1
HaWMPOCTIMINX CTEPEOMETPUYHUX (Iryp, a TaKOK YMIHHS 3aCTOCOBYBaTH 3700yTi
3HAHHS Y HABYAJIbHUX 1 )KUTTEBUX CUTYaLIISIX;
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® BUBYEHHS TIE€OMETPUYHMX [EPETBOPEHb IUIOIIMHU Ta IX HAWIPOCTIIINX
BJACTUBOCTEH, a TaKOX PO3BUTOK B YYHIB (PYHKUIOHAJIbHUX YSABJIECHb Ha
r€OMETPUYHOMY 3MICTI;

Kpim TOro, HaByaHHs MaTeMaTUKU Ma€ 3pOOUTH TIEBHUN BHECOK Yy (pOpMyBaHHs
KJIFOUOBUX KOMITETEHTHOCTEM.

Kuarouosi Komnonentu
KOMIIETEHTHOCTI

1 CnisikyBaHHs Yminna: craButu 3anuTaHHs 1 po3Mi3HABATH
aep:xaBHOIO (i pigHOIO | MPOOIEMY; MIpKYBaTH, pOOUTH BUCHOBKH Ha OCHOBI
—y pasi 1H(dopmartii, moanoi B pizHux ¢popmax (y TabIHIsIX,

BiiMiHHOCTI) MOBaMHU | miarpaMax, Ha rpadikax); po3yMiTH, TOSCHIOBATH 1
MEPETBOPIOBATH TEKCTH MaTeMaTUYHUX 3a7a4 (YCHO 1
MUCHEMOBO), TPAMOTHO BUCJIOBJIFOBATUCS P1IHOIO
MOBOIO; JOPEYHO Ta KOPEKTHO BXKUBATH B MOBJICHH1
MaTeMaTU4YHy TEPMiHOJIOTII0, YITKO, JAKOHIYHO Ta
3p03yM1JIO (HOPMYITIOBATH TYMKY, apTyMEHTYBATH,
JIOBOJIUTH TIPaBUJIBHICTH TBEPIKCHB; IIOTTOBHIOBATH
CBI{ CJIOBHMKOBHUU 3amac.

Cmaenennsa: po3yMiHHS BOKIIMBOCTI YITKUX Ta
JAKOHIYHHMX (POPMYJTIOBAHB.

Haesuanwsni pecypcu: 0o3Ha4eHHs TOHSTH,
(bopMyITIOBaHHS BIACTUBOCTEH, TOBEACHHS TEOPEM

2 CnisikyBaHHS Yminna: cninkyBatucs iHO36MHOIO MOBOIO 3
iHO3eMHUMH MOBAMM | BUKOPHUCTAHHSIM YUCIIIBHUKIB, MATEMAaTUYHUX TTOHATS 1
Haly>KMBaHIIIINX TEPMIHIB; CTABUTH 3allUTAHHA,
dbopmyroBaTH MpobdIeMy; 31CTaBISITH MATEMATHUYHUAN
TEPMiH UM OyKBEHE ITO3HAYCHHS 3 HOT'O MOXOHKCHHSIM
3 IHO3eMHOI MOBH, MTPaBUIILHO BUKOPUCTOBYBATH
MaTeMaTU4H1 TEPMIHU B MOBCAKIACHHOMY >KHUTTI.
Cmaenenna: yCBIJOMJICHHS BaXKJIMBOCTI BUBUCHHS
1HO3EMHUX MOB JJIsl PO3YMIHHSI MAaTEMaTUYHUX
TEPMIHIB Ta MO3HAYEHb, MOLIYKY 1HGOpMALIii B
IHIITOMOBHUX J[KEpeiax.

Haesuanwvni pecypcu: TeKCTH 1HO36MHOIO MOBOIO 3
BUKOPUCTAHHSM CTaTUCTUYHUX JIAHUX, MAaTEMaTUYHHUX

TEPMIiHIB
3 MaremaTn4Ha Yminna: onepysaru uncioBoro iHdopmalli€ero,
KOMIIETeHTHICTD rCOMETPUYHUMHU 00’ €KTaMM Ha TUIONIHHI Ta B

MIPOCTOPI; BCTAHOBJIIOBATH BIAHOIICHHS MIXK




pearbHUMHU 00’ €KTaMU HaBKOJIHUIITHLOT JIHCHOCTI
(MpUPOIHUMHU, KYJIBTYPHUMHU, TEXHIYHUMH TOIIO);
pO3B’sA3yBaTH 3aja4i, 30KpeMa MPaKTHUYHOTO 3MICTY;
OyyBaTH 1 IOCHIPKYBAaTH HAUIIPOCTIII MaTEeMAaTHYHI
MOJICINI peaJIbHUX 00'€KTIB, IIPOIICCIB 1 SIBUIII,
IHTEPIPETYBaTH Ta OIIHIOBATH PE3YJIbTATH;
MIPOTHO3YBATH B KOHTEKCTI HABYALHUX Ta
MPAKTUIHUX 33/1a49; BUKOPUCTOBYBATH MaTEMaTUYIH1
METOJ/IH Y )KUTTEBUX CUTYaIlisIX.

Cmagnenns: yCBITIOMIICHHS 3HAYCHHSI MaTEMaTHKH
JUTSI TIOBHOIIIHHOTO JKUTTS B Cy9aCHOMY CYCITUIBCTBI,
PO3BUTKY TEXHOJIOTTYHOTO, EKOHOMIYHOTO U
00OpPOHHOTO TOTEHITIANY JeP>KaBH, YCIIIITHOTO
BUBYEHHS 1HIINX AUCLIUIUIIH.

Haguanwni pecypcu: po3B'a3yBaHHA MaTeMaTUUYHUX
3aJ1a4, 30KpeMa TaKuX, 10 MOJICTIOI0Th pealbHi
KUTTEBI CUTYaITi1

OcHoBHi
KOMIIETEHTHOCTI Yy
NPUPOTHUYHX
HAyKaXx i TEeXHOJIO0TisAX

Yminna: posnizHaBatu mpob6eMu, 110 BUHUKAIOTH Y
JIOBKULJTI 1 SIKI MOXHA PO3B’s3aTH 3aco0amMu
MaTeMaTUuKH; OylyBaTH Ta IOCTIKyBaTH
MaTeMaTU4YH1 MOJENI NPUPOTHUX SIBUIII 1 POIECIB.
Cmaegnenna: yCBIIOMIICHHS BQXKJIMBOCTI MaTeMaTUKH
SK YHIBEpCaJIbHOI MOBH HayKH, TEXHIKH Ta
TEXHOJIOTIH.

Haeuanwvni pecypcu: cknananss rpadikiB Ta aiarpam,
K1 UTIOCTPYIOTh (DYHKITIOHATBHI 3aJIEKHOCTI
pe3yibTaTiB BIUTUBY JIIOACHKO1 AISUTBHOCTI HA IPUPOTY

Indopmaniiino-
uudposa
KOMIIETEHTHICTH

Yminna: ctpykrypyBaTH naHi; 1iSTH 32 AITOPUTMOM
Ta CKJIaJaTH aJITOPUTMU; BU3HAYATH JIOCTATHICTh
JAHUX JIJISL O3B’ sI3aHHS 3a/1a41; BAKOPUCTOBYBATH
PI3H1 3HAKOB1 CHCTEMH; 3HAXOIUTH 1H(OpMaIIio Ta
OIIHIOBATH ii JOCTOBIPHICTH; TOBOAUTH ICTUHHICTh
TBEPIHKCHb.

CmaegnenHnsa: KpUTHIHE OCMUCIICHHS 1HGOpMaIIii Ta
JOKepedn il oTpuMaHHs; ycBigomiaeHHs BaXIUBOCTI IKT
JUTsl €EKTUBHOTO PO3B’A3yBaHHS MaTEMaTHIHUX
3a/ay.

Haeuanwvni pecypcu: Bizyaiizallis 1aHUX, Mo0ya0Ba
rpadikiB Ta Jiarpam 3a JIOMOMOT'OK TPOrpaMHHUX
3aco0iB




YMiHHA BUUTHCH
BIIPOJOB3K KUTTSI

Yminna: Bu3Hauatu MeTy HaBYaJIbHOI JiSTBHOCTI,
BIJIOMPATH i 3aCTOCOBYBATH MOTPIOHI 3HAHHS Ta
CITOCOOM JISTBHOCTI JUISL IOCATHEHHS I11€1 METH;
OpraHi3oBYBaTH Ta IUIAHYBATH CBOIO HABYAIIbHY
JSITBHICTD; MOJICTIOBATH BJIACHY OCBITHIO TPAEKTOPIIO,
aHaTi3yBaTH, KOHTPOJIIOBATH, KOPUTYBATH Ta
OITIHIOBATH PE3yJbTaTH CBOET HABYAIBHOI IISUTBHOCTI,
JIOBOJIUTH TIPaBUJIBHICTH BIACHOTO CYJDKEHHS 200
BHU3HABATH TTOMIIKOBICTb.

Cmaenenns: yCBiJIOMIICHHS BJACHUX OCBITHIX MOTPeO
Ta IIHHOCTI HOBUX 3HaHb 1 BMiHb; 3aI[IKaBJICHICTb Y
MI3HAHHI CBITY; PO3yMIHHSI BaXKJIMBOCTI BUUTHCS
BIIPOJIOBXK KUTTSI; IPArHEHHA 10 BAOCKOHAJIEHHS
pe3yibTaTIB CBOET AISUIBHOCTI.

Haeuanwvui pecypcu: MoJIeIIOBaHHS BJIACHOT OCBITHBOT
TpaeKTOPii

InimiaTuBHICTD i
MiINPUEMIIUBICTD

Yminna: renepyBatu HOBI 171€1, BUPIIIYBAaTH KUTTEBI
mpo0emMu, aHali3yBaTH, MPOTPO3yBaTH, YXBAIIOBATH
ONITUMAJIbHI PIIIICHHS; BUKOPUCTOBYBATH KpUTEPii
paIioHAIBHOCTI, TPAKTUIHOCTI, €(HEKTUBHOCTI Ta
TOYHOCTI, 3 METOI0 BUOOPY HAUKPAIIIOTO PIIICHHS;
apryMEHTYBaTH Ta 3aXHINATH CBOIO MMO3HIIIIO,
JMCKYTYBaTH; BUKOPUCTOBYBATHU Pi3HI CTpaTertii,
IIYKalO4Yu ONTUMAJIbHUX CIIOCOO1B PO3B’I3aHHS
YKUTTEBOTO 3aBJIaHHS.

Cmaenennsa: 1HIIaTUBHICTD, BIINOBIJAIBHICTD,
YIIEBHEHICTh Y c001; IEPEKOHAHICTb, 110 YCITIX
KOMaHIH — 1€ i 0COOMCTHUH YCITIX; TO3UTHUBHE
OIIIHIOBAHHS Ta MATPUMKA KOHCTPYKTUBHHX 1JIeH
IHIITHX.

Haesuanwsni pecypcu: 3anadi mianpueMHAIIBKOTO
3MICTy (omTHMi3alliiiHi 3a1a41)

CouiajgpHa i
rpoMaasiHCbKa
KOMIIeTEHTHOCTI

Yminna: BucnoBmoBaTH BIACHY IyMKY, CIIYXaTH 1
YyTH IHIIWX, OI[IHIOBATH apTyMEHTH Ta 3MIHIOBATH
JyMKY Ha OCHOBI JIOKa31B; apryMEHTYBaTH Ta
B1ICTOIOBATH CBOIO MO3UIIII0; YXBATIOBATH
apryMEHTOBaH1 PIIlIEHHS B )KUTTEBUX CUTYaIIfX;
CIIBMpAIIOBAaTH B KOMaH/I1, BUJLISATA Ta BAKOHYBAaTH
BJIACHY POJIb B KOMaH/IHIM po0OTI1; aHAIi3yBaTH BJIACHY
€KOHOMIUHY CUTYaIlIl0, POJUHHUM OIOKET,
KOPHUCTYIOUHCh MATEMAaTUYHUMH METOIaMU;




OpIEHTYBATHUCS B IIUPOKOMY KOJI1 TTOCIYT 1 TOBapiB Ha
OCHOBI YITKHX KpUTEPIiB, POOUTH CIIOKUBYUIA BHOIP,
CIIUPaIOYNCh, 30KpeMa, 1 Ha MaTeMaTHYHI JIaHi.
Cmaegnenna: oMaAIUBICTh 1 TIOMIPKOBAHICTh; PIBHE
CTaBJIEHHS 10 1HIIHKX HE3aJI€KHO Bl CTATKIB,
COIIAJIBHOTO ITOXO>KCHHS; BiAIOBITAJIbHICTH 32
CIUJIbHY CIIPaBYy; HAJAIITOBAHICTh HA JIOTIYHE
OoOrpyHTYBaHHsI MO3UIIii 0€3 mepe4acHOro nepexoay
JI0 BUCHOBKIB; TIOBara Jio Mpas JIIOJUHU, aKTHBHA
MO3HUIIIS 1[0J10 OOPOTHOU 13 TUCKPUMIHAITIEIO.
Haeuanwvui pecypcu: 3a1adi COiaIbHOTO 3MICTY

O0i3HaHICTD i
CAMOBHPAKEHHS y

chepi kyabTypH

Yminna: 3nivicHioBaTH HEOOX1HI PO3PAXYHKHU IS
BCTAHOBJICHHS ITPOIIOPIIiH, BiATBOPECHHS IEPCIICKTHRH,
CTBOPEHHSI 00’ €MHO-ITPOCTOPOBUX KOMITO3HUIIIH;
YHAOUYHIOBAaTH MaTEMaTUYH1 MOJIeNI, 300pakaTu
¢birypu, rpadiku, pUCYHKH, CXEMHU, JlarpaMu.
Cmaegnenna: yCBiIOMJICHHS B3a€EMO3B’ SI3KY
MaTEeMaTHKH Ta KyJbTypH Ha MIPUKIIagax 3
apXITEeKTYpH, )KUBOIHUCY, MY3UKH Ta 1H.; PO3YMIHHS
BKJIMBOCTI BHECKY MAaTEMAaTHKIB y 3araJIbHOCBITOBY
KYJIbTYpY.

Haeuanwvni pecypcu: MmaTeMaTH4H1 MOJIEJII B P13HUX
BUJIaX MHUCTEIITBA
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Exogaoriuna
rPaMOTHICTB i
310POBe KUTTS

Yminna: ananizyBatu 1 KpUTUYHO OIIHIOBATH
COI[1aIbHO-€KOHOMIYHI MOJI1i B Iep»KaBi HA OCHOBI
CTAaTUCTUYHHX JaHUX; BpaXOBYBaTH MPABOBI, €THYHI,
€KOJIOTTYHI 1 COLIalIbHI HACTIKU PIIICHb;
pO3IMi3HaBaTH, SIK IHTEpIpeTallli pe3yabTaTiB
BUPIIICHHS TTPOOJIeM MOXYTh OyTH BUKOPUCTAHI1 JJIs
MaHIIyJTFOBaHHS.

Cmaegnenna: yCBiIOMJIICHHS B3a€EMO3B’ SI3KY
MaTEMaTHUKH Ta €KOJIOTii Ha OCHOBI CTATUCTUYHHUX
JAHUX; OIIaJHE Ta OCPEIKIIMBE BITHOIICHHS JI0
MIPUPOIHIX PECYPCIB, YUCTOTH TOBKLLIS Ta
JOTPUMAaHHS CaHITApHUX HOPM MOOYTY; pO3TIIs
MOPIBHSUTHFHOT XapaKTEPUCTUKHU 010 BUOOPY
3JI0POBOTO CITOCOOY JKHUTTSI; BIIACHA TyMKa Ta MO3HUIIIs
710 3JIOBJKMBAaHb AJIKOTOJII0, HIKOTHHY TOIIIO.
Haeuanwvui pecypcu: HaBYaIbHI IPOEKTH, 3a4a4l
COI1aIbHO-€KOHOMIYHOTO, €KOJIOTTYHOTO 3MICTY;
3a/1a4i, sIK1 CIPUSIFOTh YCB1JIOMJICHHIO IIIHHOCTI




340pOBOI0 CHOCO6y KHUTTA

Taki KJIIOYOBI KOMIIETEHTHOCTI, SK BMIHHS BYHMTHCS, IHIIIATHBHICTH 1
M1ITPUEMIIUBICT, €KOJIOTIYHA TPAMOTHICTH 1 370POBUI CIIOCIO KUTTS, COIlaJIbHA Ta
rpOMaJTHChKa KOMIIETEHTHOCTI MOXYTh (OpMyBaThucs Bifpa3dy 3aco0amMu  ycCix
HaBYaJIbHUX MpEeAMETIB. BHOKpEMIIEHHS B HABYAJBHUX MPOrpaMax TaKUX HACKPI3ZHUX
JHIA KIIIOYOBUX KOMITIETEHTHOCTEH sIK «Ekosoriuna 0e3nmexka il cTajuil po3BUTOKY,
«['poMagsiHCBbKA BiINOBIAAJIBHICTBY, «310poB’H i 0e3neka», «IlixnmpuemiuBicTsb i
¢inancoBa rpaMoOTHICTB» cHpsiMOBaHE Ha (OpPMyBaHHS B YYHIB 3JaTHOCTI
3aCTOCOBYBATH 3HAHHS M YMIHHS Yy pE€aIbHUX )KUTTEBUX CUTYaIIsX.

Hackpi3Hi JiiHii Ta IX peasiszamist

Hackpi3ui miHii € 3aco0oM 1HTerpaiii KIIOYOBUX 1 3araJbHONPEIMETHUX
KOMIIETEHTHOCTEH, HABUYAJIBHUX NPEIMETIB Ta MNPEAMETHUX IUKIIB; iX HEOOX1THO
BpPaxoBYBaTH Mpu (HOPMYBaHHI MIKITFHOTO CEPEIOBUIIIA.

Hackpiznai JiHIT € coIllaJbHO 3HAYMMHMHU HAANPEAMETHHMH TEeMaMH, SKi
J0TIOMararoTh (H)OpMyBaHHIO B YYHIB YSBJICHb MPO CYCIIILCTBO B IJIOMY, PO3BHBAIOThH
3IaTHICTh 3aCTOCOBYBATH OTPUMAaH1 3HAHHA Yy PI3HUX CUTYaIlisIX.

HapuaHHs 32 HACKPI3HUMH JIIHISIMHU peaji3yeThCs HacaMIepes Yepes:

OpeaHizayilo HABYAIbHO2O cepedosuwya — 3MICT Ta LUl HACKPI3HUX TEM
BpPaxoOBYIOThCS MpU (HOPMYBAHHI TyXOBHOI'O, COLIAJILHOTO 1 (PI3UYHOTO CepeoBUIIa
HaBYaHHS,

HABYAIbHI npedMemu — BUXOJSYHU 13 HACKPI3HUX TEM MPU BUBYEHHI MpeaMeTa
MPOBOAATHCS BIATOBIHI TPAKTOBKH, MPHUKIATXW 1 METOAM HAaBYAHHS, PEaTi3yIOThCS
HaJIIPEAMETHI, MIXKKJIACOB1 Ta 3arajibHOIIKUIBHI TPOSKTH. PoJIb HaBYAIBLHUX TIPEIMETIB
Ipy HABYaHHI 3a HACKPI3HUMHU TEMaMH pi3Ha 1 3aJeKUTh BIJ IIJIEH 1 3MICTY
HaBYAJILHOTO MPEaMEeTa Ta BiJ TOTO, HACKUIBKU TICHO TOM UM 1HIIUN MPEIMETHUN ITUKII
MOB’ SI3aHUM 13 KOHKPETHOIO HACKPI3HOIO TEMOIO;

npeomemu 3a 6UOOPOM;

PpoOOmMYy 8 NpOeKmax;

NO3AaKIACHY HABYATLHY pobomy i pobomy 2ypmKia.

Koporka xapakTepucTHKa HACKPIi3HUX JIiHIl

1. HackpizHa niHis «EKoJioziuna 6e3neka i cmanuil po3eumor» CrpsMoBaHa
Ha (GopMyBaHHS B YYHIB COIliaJbHOI AKTUBHOCTI, BIJMOBIJAIBLHOCTI Ta €KOJIOTIYHOT
CBIJIOMOCTi, TOTOBHOCTI OpaTy yd4acTh y BHUpIIIECHHI MUTaHb 30€PEKEHHS JOBKIIUIS 1
PO3BUTKY CYCHUIbCTBA, YCBIJIOMJICHHSI BaXJIMBOCTI CTAJOT0 PO3BHUTKY JJISI MallOyTHIX
MOKOJTiHb.

[Ipobnematuka HackpizHOi JiHIT «Ekonoriyaa Oe3neka Ta CTaluid PO3BUTOK)
peami3yeThcs B Kypcl MaTeMaTHKH, HacaMIIepel, Yepe3 3aBJaHHs 3 peaJbHUMU TaHUMHU



PO BUKOPUCTAHHS MPUPOJTHUX PECYPCIB, iX 30€pPEIKEHHS Ta MPUMHOKEHHS. AHATI3 [IUX
JaHUX CIPHUSE PO3BUTKY OEPEKIMBOTO CTABJIICHHS JI0 HABKOJMUIIHBOTO CEpPEIOBUIIIA,
exosiorii, (OpPMYBaHHIO KPUTHYHOTO MHCIICHHS, BMIHHS BHpPIINIyBaTH NPOOJIEMH,
KPUTUYHO OIIHIOBATH MEPCTIEKTUBU PO3BUTKY HABKOJIMIIHBOTO CEPEIOBUIIA 1 JIFOANHH.
MoxnuBi ypoku Ha BimkputoMy TOBITpi. [lpm posrmsimi miei niHIT BaXiIuBe MICIe
3aiiMarOTh BiJICOTKOBI 00UMCIeHHS, (YHKIIIT, €TEMEHTH CTAaTUCTHKHU.

2. Peanizariis Hackpi3HOi JiHIT «I pomadancvka 6i0nosioanbHicmpy CIIpUsITUME
(hopMyBaHHIO BIAMOBIATBLHOTO YJieHAa TPOMAJIH 1 CYCHUIBCTBA, 110 PO3YMI€ NPUHITUIIH 1
MEXaHI3MH (QYHKIIOHYBaHHS CycHiibcTBa. Ll Hackpi3Ha JiHIS OCBOIOETHCS B
OCHOBHOMY 4epe3 KOJIEKTUBHY AISUIBHICTH (JOCHIAHMIBKI poOOTH, poOOTH B Tpymi,
MPOCKTH TOIIO), sSKa TOEJHYE MATEMAaTHKy 3 IHIIUMH HaBYAJIbHUMHU TPEAMETaMH i
pPO3BHBA€ B YYHIB TOTOBHICTh JO CIIBIIpalll, TOJEPAHTHICTh IIOAO PI3HOMAHITHHUX
croco0i1B JiSTILHOCTI 1 TyMOK.

HaBuanHs mMaTeMaTWKy Ma€ BUKIMKATH B YYHIB SIKOMOTa OlIbIIE€ MO3UTUBHUX
eMoIliif, a il 3mMicT — OyTH HAIlJICHUM Ha BUXOBAaHHS MOPSAHOCTI, CTApaHHOCTI,
CUCTEMATHUYHOCTI, TOCIIJIOBHOCTI, IOCHII0YOCTI 1 dYecHocTi. Ilpukmam BuuTens
MOKJIMKAHUNA 3IrpaTh BaXXJIMBY pPOJb y (OpMyBaHHI TOJEPAHTHOTO CTABJICHHS IO
TOBAPHIINB, HE3AJICIKHO BiJl PIBHSI HaBUATBHUX JOCSITHEHb. 3 IIi€] ) HACKPI3HOIO JIIHIEIO
MOB'sI3aH1, HAIIPHUKJIA/, MPOIICHTHI 0OYMCIICHHS, €JIEMEHTH CTATHUCTHKH, IO I03BOJISIOTH
YYHSIM 3pO3YMITH 3HAUYEHHS KUTbKICHUX MOKA3HUKIB MIPU XapaKTEPUCTHUIIl CyCIIbLCTBA 1
HOr0 pO3BUTKY.

3. 3aBIaHHSIM HACKPI3HOI JiHII «300p06's i HGe3neka» € CTaHOBIICHHS Y4HS SIK
E€MOIIIMHO CTIMKOIro 4jeHa CYCIUIbCTBA, 3JJaTHOTO BECTH 3J0POBUM CMOCIO KUTTS 1
dbopmyBaTH HaBKOJIO cebe Oe3MeuHe KUTTEBE CEPEIOBHUIIIE.

Hackpizna ninig «3710poB's 1 6e3reka» B Kypcl MaTeMaTHKU peasli3y€eThCs yepes
3aBJaHHS 3 peaJbHUMU JaHUMU Mpo Oe3MeKy 1 OXOPOHY 3/10pOB’s (TEKCTOBI 3aB/JIaHHS,
MOB’5I3aH1 3 CEPENIOBUIIEM JOPOKHBOTO PYyXy, PYXOM IMIIMIOXOIB 1 TPaHCHOPTHUX
3aco0iB, BIJICOTKOBUMHU OOYHCICHHSIMH 1 TpadikamMu, IO CTOCYIOThCS YHHHHKIB
pusuky). OcobauBo BaxkiauBui aHaimi3 npuuuH JITII, moB’s3aHuX i3 NEpPEBHINCHHSIM
MIBUAKOCTI. BapTo 3BepHYTH yBary Ha mpoOiieMu, OB’ s13aHi 13 pU3UKAMH TSI JKUATTS 1
3M0pOB’Sl MpU BHUBYEHHI OCHOB MATEMAaTHYHOI CTATUCTUKHU. BupimeHHs mnpoOiem,
3HANIEHNX 3 «ara-e(peKToM» *, PO3IIISL] KPACUBUX F€OMETPUYHUX KOHCTPYKIIiH, ITOLIYK
ONTHUMAJIBHUX METOJIIB PO3B’sA3yBaHHS 3aja4 TOIIO, 37aTHI BUKJIUKATH B YYHIB YAMAJIO
PaJICHUX €MOIIIM.

4. Hackpizna nigist «Ilionpuemnusicme i ghinancosa zpamomuicmepy HauijieHa
Ha PO3BUTOK JIIJICPCHKUX 1HIIIATUB, 3AaTHICTh YCIIIIHO iSITH B TEXHOJOTTYHOMY
IIBUJKO3MIHHOMY  CEpEIOBHINI, 3a0€3MEUYeHHsI Kpaloro pO3yMIHHS  YYHIMHU
MPAKTUYHUX aCHEKTiB ()IHAHCOBUX MHUTaHb (3IIMCHEHHS 3a0IIaJKEHb, 1HBECTYBAHHSI,
3aMo3UYCHHS, CTPaXyBaHHs, KPEIUTYBaHHS TOIIIO).

Ils wackpi3zHa JiHIA TIOB'sA3aHa 3 PO3B'SI3yBAHHAM MPAKTUYHUX 3a/1ad 1070
IJJaHYBaHHS TOCIOJAPCHKOI JISUTBHOCTI Ta PEeaJbHOI OIIHKH BJIIACHUX MOXJIHUBOCTEH,
CKJIaJaHHs CIMEWHOTO OI0/KETYy, (OpMyBaHHS €KOHOMHOTO CTaBJICHHS JI0 TIPUPOTHHUX

2 MNip «ara-edeKToM» MaeTbCA Ha yBasi CriNbHe BUPILLEHHS 3aaadi 3 epeKToM panToBOro 340ragy, «EBpUKny.
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pecypciB. BoHa peami3yeThes IMiJT 94ac BUBYEHHS BiJICOTKOBUX OOYHMCIICHBb, PIBHSHb Ta
GyHKITIH.

HeoOxigHoro  ymoBoro  ¢GopMyBaHHS KOMIIETEHTHOCTEH €  JIisUThHICHA
CIPSIMOBAHICTh HABUAHHS, SIKA Mepe0oadae MOCTiiHE BKIIFOUECHHS YUHIB J0 PI3HUX BU/IIB
MEeJaroriyHo JOLIBHOI aKTHUBHOI HaBYaJIbHO-INI3HABAJILHOI JISUIBHOCTI, a TaKOX
MpaKTUYHA WOTO CHPSIMOBAHICTh. JIOIIIBHO, A€ 1€ MOMKJIWBO, HE JIMIIE TOKA3yBaTH
BUHUKHEHHSI MaTEMaTUYHOTrO (PaKTy 13 MPAKTUYHOI CUTyallli, a ¥ UIIOCTpyBaTH HOro
3acTOCyBaHHA Ha  mpaktumi. @DOpMyBaHHIO MAaTeMAaTHYHOI Ta  KIFOUYOBUX
KOMIIETEHTHOCTEH CHpHs€ BCTAHOBJEHHS Ta peali3alii y HaBYaHHI MaTE€MaTUKU
MDKIPEJAMETHUX 1  BHYTPIIIHBONPEIMETHUX  3B’S3KIB, a came: 3MICTOBO-
iHpopMaliitHuX,  OnepamiiHO-IISUIBHICHUX 1  OpraHi3aliiHO-METOUYHUX. Ix
BUKOPUCTAHHS MOCUJIIOE T3HABAIILHUHN 1HTEpPEC YUHIB J0 HABYAHHS 1 MIJABUIILYE PIBEHb
iXHBOT 3arajbHOi KyJbTYpH, CTBOPIOE YMOBHM JJisi CHUCTEMaTu3allii HaBYaJIbHOTO
Marepiany 1 (QOpMyBaHHS HAyKOBOTO CBITOTJISAY. YuHI HaOyBalOTh JIOCBIY
3aCTOCYBaHHs 3HaHb Ha MPAKTHII Ta MIEPEHECEHHS iX B HOBI CUTYyaIIil.

BaxxnuBy ponb y HaBYaHHI MaTEMaTUKH BIIIrpae CUCTEMATUYHE BUKOPUCTAHHS
ICTOpUYHOTO MaTepiany, KUl MiIBUILYE THTEPEC 10 BUBYCHHS MATEMATHUKH, CTUMYJTIOE
MOTST 0 HAYKOBOi TBOPUYOCTI, MPOOYHKY€e KPUTHUIHE CTaBICHHS 0 (PaKTiB, Ja€ yUHAM
ySIBJICHHS TIPO MaTEMAaTHKY SK HEBII €MHY CKJIQJI0BY 3araJbHOJIONCHKOI KyabTypu. Ha
JOXIUIMBUX TPUKIAAAaX CIiJ TIOKa3yBaTH YYHSAM, SK PO3BUBAJIUCS MaTeMaTHYHI
MOHATTS 1 BIJHOIIEHHS, Teopii W Meroau. O3HallOMJIEHHA YYHIB 3 IMEHAMHU Ta
OiorpadissiMi BHUJIATHUX YYEHHMX, SIKI CTBOPIOBAJIM MaTEMaTHKy, 30KpeMa BHUIATHHUX
YKpaiHChbKMX MAaTEMAaTHKiB, CIPHATUME HAI[lOHAIBHOMY 1 MAaTPIOTUYHOMY BUXOBAHHIO
IITKOJISIPIB.

XapakTepuCcTHKA HABYAJIBHOI0 3MiCTY 1 000 IMBOCTEl HOro peaJsizamii

3MICT MaTeMaTUYHOI OCBITH B OCHOBHIN IIKOJI CTPYKTYPYETHhCS 32 TaKUMU
3MICTOBUMHM JIHISIMH: YUCAA, BUPA3U, DIBHAHHA | HEpiGHOCMI, (DYHKYII, ceomempuyni
Qizypu; ceomempuuni genuuunu. KoxkHa 3 HUX PO3BUBAETHCS 3 YpaxXyBaHHIM 3aBJaHb
BHUBUYCHHSI MATEMATUKH Ha I[bOMY CTYIICHI MK1THHOI OCBITH, B SKOMY BHOKPEMITIOIOTHCS
JBa OCHOBHI eTamnu: 5—6 kinacu 1 7-9 wimacu. OCBITHI 3aBJaHHS Ha MEPLIOMY €Tarli
peali3yroThCs Y TIPOIeCi BUBYCHHS €MHOTO KypCy MaTEMaTHUKH, Ha JIPYrOMY — JIBOX
KypciB: anreOpu 1 reoMerpii.

Kypc mamemamuxu 5-6 knacie mnependadae poO3BUTOK, 30aradyeHHs 1
NOrJauOJIeHHsT 3HaHb YYHIB NpO 4YMcia 1 J1i HaJ HUMHU, YUCIOBI i OyKBEHI BHpa3H,
BEJIMYMHMU Ta X BUMIPIOBAHHS, PIBHSHHS, YHUCIOBI HEPIBHOCTI, & TaKOX YSBIECHb IPO
OKpemi reomMeTpuuHi Qirypu Ha MiIomuHI 1 B mnpoctopi. I[loHsTiitHui anapar,
OOYMCITIOBAIbHI AJITOPUTMHU, TpadiuyHl YMIHHS 1 HABUYKH, 1110 MatOTh OyTu cpopMoBaHi
Ha IIbOMY €Tami BHBYEHHS KypCy, € THUM WIAIPYHTSAM, IO 3a0e3ledye YCIiIIHe
BUBUYCHHS B HACTYMHHUX Kjacax anreOpu 1 reoMeTpii, a TaKoXK IHIMUX HaBYAIBHHX
MPEIMETIB, JI€ 3aCTOCOBYIOTHCS MaTeMAaTHYHI 3HAHHSI.

OcCHOBY KypCy CTaHOBHUTH PO3BUTOK TIOHSATTS YHClia Ta (OPMYBAHHS MIITHHX
OOUYMCIIOBAIBHUX 1 rpalyHUX HABUYOK. Y 5—6 Kkjacax BIAOYBAa€TbCS MOCTYIIOBE
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PO3MIMPEHHS] MHOXHWHU HATypaJIbHUX YHCEN J0 MHOXHHHM pAaIllOHATIbHUX YHCEeN
IUISIXOM TIOCIIIJIOBHOTO BBEJCHHS JpoOIB (3BHYAMHUX 1 JECATKOBUX), a TaKOXK
BII'EMHUX 4HCE pa3oM 13 (QOPMyBaHHSIM KyJIbTYpH YCHUX, TTHUCHMOBUX,
THCTPYMEHTAJILHUX OOYUCIICHbD.

HaBuanpHuii Marepian, 10 CTOCYEThCS BHpa3iB, BEIWYWH, pPIBHIHL 1
HEPIBHOCTEH, TeoMeTpuuHuX (iryp, Mae 3arajioM TNPOIMEACBTUYHUN XapakTep.
O3HallOMJICHHS 3 HUM TOTY€ YUYHIB JI0 CBIJIOMOTO CHCTEMHOTO BHMBYECHHS BIAMOBIIHUX
TeM y Kypcax aiareOpu 1 reoMmerpii. 30Kpema, y4HI MarOTh JICTaTH YSIBICHHS IPO
BUKOpPUCTaHHS OyKB Ul 3alldCy 3aKOHIB apuMeTHYHux [id, (popmys, HaBUUTHUCH
OOYMCITIOBATH 3HAYEHHS MPOCTUX OYKBEHHUX BHMpPA3iB, CKIAJaTH 33 YMOBOIO 3ajaul i
PO3B’s3yBaTH HECKJIAAHI PIBHSHHS IEPIIOTO CTETICHS CIIOYAaTKy Ha OCHOBI 3aJICKHOCTEH
MDK KOMIIOHEHTaMHM apU(PMETUYHHUX i, a 3roJIoM 13 BUKOPHUCTAHHSIM OCHOBHHUX
BJIACTUBOCTEN piBHSIHb. BaskiinBe 3HaueHHs JJIs MIATOTOBKU YUYHIB O CUCTEMATUYHOIO
BHUBYCHHS anreOpu, reoMeTpii Ta IHIIUX MPEAMETIB MAIOTh MOYATKOBI BIJJOMOCTI PO
METOJI KOOPAMHAT, SIKi IICTal0Th Y4HI 5—6 KJIaciB: 300paKeHHs YuCel Ha KOOPIAUHATHIN
IpsMii, TPSIMOKYTHAa CHCTeMa KOOpJAWHAT Ha IUIOIIMHI, BHUKOHAHHS BiANOBITHUX
noOy10B, MO0y /10Ba 1 aHAI3 OKpEeMUX rpadiKiB 3aJIEKHOCTEH MK BEIIMUNHAMMU.

[cToTHEe Miclle y BUBUYEHHI KypCy 3aiiMaloTh TEKCTOBI 3ajadi, OCHOBHUMU
(YHKISIMU SIKMX € PO3BUTOK JIOTIYHOTO MHUCJEHHS YYHIB Ta LIIOCTpAIllisl MPAKTUYHOTO
3aCTOCYBaHHS MaTEeMaTUYHMX 3HaHb. [li yac po3B’s3yBaHHS TEKCTOBHX 3ajad y4HI
TaKOXX BUYAThCS BUKOPUCTOBYBATH MaTeMaTH4HI Mojeli. Po3B’s3yBaHHS Takux 3ajad
CYNPOBOJI)KYE BUBYEHHS BCIX TEM, IIEpe10aueHUX MPOrpamoro.

3MICT TeOMETPUYHOI0 MaTepialy BKJIOYAa€ TOYAaTKOBI BIJOMOCTI IPO
MJIaHIMETPpUYHI (BIAPI30K, MPOMIHb, MpsSMa, KyT, TPUKYTHUK, MPSIMOKYTHUK, KBaJapar,
KOJIO, KPyT) 1 cTepeoMeTpuyHi (IPAMOKYTHHI Tapanenemnines, Ky0, mipamiaa) Girypu.
VYyni HaOyBarOTh HABUYOK BHUMIPIOBAHHS JOBXKHHHU BIpi3Ka ¥ rpajycHOi MIpH KyTa,
3HAXO/DKEHHS TUIONI 1 00’e€MiB neskux (iryp, moOyaoBH TeoMeTpUYHHX (iryp 3a
JIOTIOMOTOI0 JIIHIMKH, KOCHHIISA, TPAHCIOPTHPA 1 MUPKYIS. PO3MMPIOIOTHECS YSBICHHS
YVYHIB TMPO BUMIPIOBAHHS TEOMETPUYHUX BEIIMYMH HA TPUKIAAaX BHUMIPIOBAHHS 1
MOPIBHSHHS BIJIPI3KIB 1 KyTiB, MOOYIOBU BiIPI3KIB TAaHOT JOBXKHWHHU 1 KYTIB 13 3aJIaHOIO
rpagyCHOIO MIpOI0, OmepyBaHHA ¢opMyldaMH TEepUMETpiB, TIuIom 1 00’eMiB
r€OMETPUYHUX (Iryp — 3HAXO/KEHHS HEBIJJOMOTrO KOMIIOHEHTa ¢GopMyln 3a
BigjomuMmu. [1o0ym0Ba KyTa 3a JOMIOMOTOIO TpaHCIOPTHPA 200 KOCHHILA (IIPSIMOTO KyTa),
npsMoi Ta BIJIpi3Ka 3a JOMOMOrOI0 JIHIMKM BHKOPUCTOBYETHCS MpH MOOYIOBI
TPUKYTHUKIB, MPSIMOKYTHHUKIB, IEPIICHAUKYJIIPHUX 1 MApaICIbHUX MPIMUX.

BuBuenns reomerpuunux (Qiryp mae mnependavyaTd BUKOPUCTAHHS HAOYHUX
UTIOCTpallii, MPUKIaAiB 13 JOBKULIA, )KUTTEBOTO JOCBIAY Y4YHIB, BAKOHAHHS MOOYJIOB 1
CHOPUITH BUPOOJIECHHIO BMIHb BUIUISTH (OpMy 1 pO3MIpU SK OCHOBHI BIIACTHBOCTI
reoMeTpuYHUX Qiryp. 3aKkpiluIeHHs TOHSTh CYMPOBOKYETHCS iX KIacH(DIKaIli€ro
(KyTiB, TPUKYTHHKIB, B3a€MHOTO PO3MIIIECHHS MNPsAMUX Ha TUIomuHI). BmactuBocti
reoMeTpuyHuX (Qiryp cmoyaTtky OOIPYHTOBYIOTHCS JOCTIAHO-IHAYKTUBHO, TIOTIM
3aCTOCOBYIOTHCSI B KOHKPETHHX CHUTYallisIX, [0 CHpusie BUPOOJCHHIO B YYHIB YMiHb
J0Ka30BO MIPKYBaTH.
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OcHoBa 1HTerpailii reoOMEeTPUYHOIr0 MaTepiaity 3 apuPMEeTHIHUM 1 alredpaiyHuM
— YHUCJIOBI XapaKTEPUCTUKU (MOBXKHUHA, IUJIOMIA, OO0’€M) TEOMETpUYHHX OIryp.
VY3araiapHIOIOTHCS 3HAHHS YYHIB TIPO OJMHUII BUMIPIOBAHHS JOBKHHH, TUIOII1, 00’ €My 1
BMIHHS TIEPEXOJUTHU BiJ OAHUX OJWHHIIL O 1HIIMX, OCKUIBKM IIi 3HAHHS 1 BMIHHA
BUKOPHCTOBYIOTHCS Y BHUBYCHHI MPEAMETIB MPUPOJHUYOTO IUKIY 1 B TPYJAOBOMY
HaBYaHHI.

BaxuBuM € ¢opmyBaHHS B Y4YHIB YMiHb MOJABaTH JaHl y BUIJISAI TaOIUIb,
rpadikiB 1 Jiarpam pi3HUX THUITIB Ta HA OCHOBI iXHBOI'O aHaji3y POOUTH BIJIOBIJIHI
BHCHOBKH.

BuBuennss wmarematuku y 5-60 Kjacax 3JIHCHIOETbCS 3 MEpPEBaXKaHHSIM
IHAYKTUBHUX MIPKYBaHb B OCHOBHOMY Ha HAOYHO-IHTYiTUBHOMY DIBHI 13 3aJ1y4Y€HHSIM
MPAaKTUYHOTO JIOCBIAY Y4YHIB 1 TPHUKIAIIB 13 AOBKULIA. BinOyBaeThcs mMOCTyMHOBE
30LTIBIIIEHHS] TEOPETUYHOTO MaTepially, IKMii BUMarae OOTpyHTYBaHHSI TBEpPJKEHbB, 110
BUBYAIOTHCA. Lle roTye y4HIB 70 HMIMPIIOrO BUKOPUCTAHHA JEAYKTUBHUX METOJIB Ha
HACTYITHOMY €TaIll BUBUCHHSI MATEMaTHKHU.

Y 7-9 knacax eusuaromscsa 0éa Kypcu: anzeopa i 2eomempis.

OCHOBHUMU 3aBHAHHSAMU Kypcy aazedopu € GHOpMyBaHHS YMiHb BUKOHAHHS
TOTOKHUX TIEPETBOPEHb IIUIMX 1 JApoOOBHX BHpa3iB, pPO3B’S3yBaHHS PIBHAHD 1
HEPIBHOCTEN Ta iX CHUCTEM, JAOCTATHIX JJIsl CBIJJOMOTO iX BHUKOPHUCTAHHS Y BHUBUCHHI
MaTEMaTHUKH 1 CYMDKHUX MPEAMETIB, @ TAKOXK ISl MPAKTHYHUX 3aCTOCYBaHb. BaxmBe
3aBJaHHS MOJSATAa€ B 3ay4Y€HH] YUHIB 10 BUKOPUCTAHHS PIBHSAHB 1 PYHKIIN K 3ac001B
MaTE€MaTUYHOrO MOJENIOBAHHS PEabHUX IMPOLECIB 1 SBUI, PO3B’SA3yBaHHS Ha i
OCHOBI TMPHUKJIAJHUX 3a7ad. Y TIPOlLECi BHUBUEHHS KypCY IIOCHIIIOETBCA POIb
OOIpYHTYBaHb MaTEMaTUYHUX TBEPKEHb, 1HIYKTUBHUX 1 JIEAYKTUBHHUX MIPKYBaHb,
dbopMyBaHHS PIZHOMAHITHUX aJITOPUTMIB, IO Ma€ CIPHUATH PO3BUTKY JIOTTYHOTO
MUCJICHHS 1 AITOPUTMIYHOT KYJIbTYPH HIKOJISIPIB.

Ha npoMmy erami mKIIbHOT MaTeMaTHUYHOI OCBITM YYHI TOYHHAIOTH
O3HAHOMITIOBATUCA 3 JIWCHUMHU yuciaamu. Tak, 10 BIJOMHUX YYHSIM YHCIOBUX MHOXKWH
JI0JTy9a€ThCS MHOXKWHA 1ppaIliOHaTbHUX YHCETT.

OCHOBY KypCy CTaHOBJIATH MEPETBOPEHHS PAIIOHATBLHUX Ta ipparlioHATBHHUX
BHUpa3iB. BaxxnuBo 3abe3neunty (HOpMyBaHHS YMiHb IIKOJSPIB BUKOHYBAaTU OCHOBHI
BUJIM TICPETBOPEHb TAaKUX BHPA3iB, M0 € MEPEAYMOBOIO MOJAIBIIOTO YCHIITHOTO
3aCBOEHHS KYpCy Ta BUKOPHUCTAaHHS MaTeMAaTWYHOTO armapary IijJ 4yac BUBUEHHS IHIITUX
MIKITEHUAX TIPEAMETIB. PO3rIsgaeThCs MOHATTS CTETCHS 3 IUTMM MTOKAa3HUKOM Ta HOTO
BJIACTUBOCTI.

IcToTHOrO PO3BUTKY HAaOyBa€e 3MICTOBA JIiHISA PIBHSIHBL Ta HepiBHOCTEeH. [Iporec
pO3B’sI3yBaHHS PIBHSHHS TPAKTYEThCA SK TIOCIIOBHA 3aMiHa JAaHOTO PIBHSIHHS
PIBHOCHMJIIBHUMHU HWOMY pIiBHSAHHSIMU. Ha OCHOBI y3araabHEHHS BIJJOMOCTEH TIPO
PIBHSHHS, 37100yTHX Yy TOMNEPEIHI POKH, BBOAUTHCS MOHSTTS JIHIKHOTO PIBHSHHS 3
onHiero 3MiHHOW. Kypc mependadae BUBYEHHS JIIHIMHUX PIBHSHB, KBAJPATHUX PIBHSIHB
Ta PIBHSAHB, SKI 3BOJATHCSA JI0 JIHIMHUX a00 KBaJApaTHHX. PO3TISIaroThCs CHUCTEMHU
JTHIAHUX PIBHSHB Ta PIBHSHB JPYTOTO CTENEHs 3 ABoMa 3MiHHUMU. [1o70 ocTanHIX, TO
yBara 30CepeKy€eThCsl Ha CUCTEMAaX, JI€ OJHE PIBHSIHHS — JAPYTOro CTENeHs, a Apyre —
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nepimoro crenens. [lependayaeTbest po3riis Jullle HAUIPOCTIIIUX CUCTEM PIBHSHb, Y
SAKUX 00M/IBa PIBHSHHS JPYTOTO CTETICHS.

3HauyHEe MicCIle BIJBOAUTHCS 3aCTOCYBAaHHIO pPIBHSHb IO PO3B’SI3yBaHHS
pisHOMaHITHHX 3amad. Lls poOota mae mpoHM3yBaTH BCI TeMU Kypcy. Baxiuse
3HAYCHHS HAJAEThCS (POPMYBAHHIO YMiHb 3aCTOCOBYBAaTH QJITOPUTM DPO3B’SI3yBaHHS
3a/1a4i 3a JJOTIOMOT OO PIBHSIHHSI.

EnemeHntapHi BiIOMOCTI MpPO YHCIOBI HEPIBHOCTI JIOTMIOBHIOIOTHCA 1
PO3IMIMPIOIOTHCS 32 PaXyHOK BUBYEHHS BIIACTUBOCTEH YHMCIIOBUX HEPIBHOCTEH, TIHIMHUX
HEpIBHOCTEN 3 OJHIEI0 3MIHHOK Ta KBaJpaTHUX HepiBHOCTeW. Posrnspaerbes
PO3B’sI3yBaHHs CUCTEM JIBOX JIIHITHUX HEPIBHOCTEHN 3 OJHIEIO 3MIHHOIO.

Y 7 knaci BBOAMTHCS OJIHE 3 (PYHJAMEHTAJbHUX MaTEMaTHYHHX IOHATH —
MOHATTS (YHKINI. Y MbOMY X KJIaci po3riisaacThes JiHiIMHA QyHKIA Ta ii rpadik. L
BIJIOMOCTI BHUKOPHCTOBYIOTBCSI JUIsi TrpadivyHOrO 1IIOCTPYBAaHHS  PO3B’SI3yBaHHS
JIHIMHOTO PIBHSHHS 3 OJIHIEI0 3MIHHOIO, @ TAKOXX CHCTEMHM JIBOX JIIHIMHMX PIBHSHb 3
aBOMa 3MIHHMMH. [HIN Buau GyHKIIA pO3IIANAIOTECS Y 3B’SI3KYy 3 BUBUYEHHSIM
BIJIMOBIAHOTO MaTepially, IO CTOCYEThCS PEIITH 3MICTOBHX JIIHIM Kypcy. 30kpema y 8

kiaci B TeMax «ParionanpHi Bupazm» ta «KBagpaTHi KOpeH1» y4HI 03HAHOMITIOIOTHCS 3
k

byHKIISIMU 4 x,y=xi y=Vx 14 ix BmactmBocTAMu. Y 9 kmaci O3S IA€THCS
KBajpaTuyHa (QyHkuis. BuB4YeHHs 1i BJIAaCTUBOCTEM TOB’S3YETHCS, 30KpeMa, 3
PO3B’s3yBaHHAM KBaJIpAaTHUX HEPIBHOCTEH.

TakuM yuHOM, (YHKIIOHAJNbHA JIIHIS MPOHU3YE BECh KypC airedpu OCHOBHOI
IITKOJIA 1 PO3BUBAETHCS B TICHOMY 3B’ 513Ky 3 TOTO)KHUMHM NIEPETBOPEHHSIMH, PIBHIHHAMU
1 HepiBHOCTAMH. BractuBocTi (QyHKIM, SK TpaBUIIO, BCTAHOBIIOIOTHCS 3a iX
rpadgikamMyd, TOOTO Ha OCHOBI HAOYHUX VSBJIEHb, 1 JIMIIE JE€SIKI BJIACTHBOCTI
OOTPYHTOBYIOTHCSI aHATIITUYHO. Y Mipy OBOJIOJIIHHS YYHSIMH TE€OPETHUYHUM MaTepiajioM
KUIBKICTh BJIACTUBOCTEM, IO MiUISTalOTh BUBYCHHIO, MOCTYMOBO 30uIbIIyeThes. Ilin
yac BUBYEHHSA (PYHKIIHA YlJIbHE MICIIE BIABOAUTHCS (OPMYBAHHIO yMiHb OyayBaTu i
aHam3yBaTu rpadiku QyHKIINA, XapaKTepu3yBaTh 3a rpadikamu QyHKITIH mporecH, siKi
BOHHM OIHUCYIOTh, CIIPOMOXKHOCTI PO3yMITH (DYHKIIIIO SIK TIEBHY MaTeMaTHYHY MOJEIb
peabHOTO MPOIIECY.

JIeB'ATUKIIACHUKA  TAaKOX  O3HAUOMIIATBCA 3  OCHOBHUMHU  IOHATTSIMH
KOMO1HAaTOPUKH, TEOPii HMOBIPHOCTEH Ta CTATUCTUKH.

['onoBHa miHiA Kypcy 2eomempii — reoMeTpuyHi (Irypu Ta iX BIACTUBOCTI.
OCHOBHUMH TIOHATTAMH KypCy €: TOYKa, MpsMa, IUIOIIMHA, HAJIeXKaTH, JISKATH MiXK.
[lepmi Tpyu MOHSATTS — 1€ OCHOBHI reoMeTpuuHl (irypu, a JBa OCTaHHIX — OCHOBHI
BiHOIICHH. []e Heo3HauyBaHI MOHATTS — JAJI1 HUX HE (hOPMYIIOIOTHCS O3HAUCHHS, alie
iX 3MICT PO3KPUBAETHCS YEpe3 OIMHC, MOKa3, XapaKTePUCTHKY. [HII TOHATTS Kypcy
BU3HAYAIOTHCSA, @ iX BJIACTUBOCTI BCTAHOBIIOIOTHCSA MHUISIXOM JTOKAa30BHX MIipKyBaHb.
Y4yeHr Mae yCBIIOMUTH, IO TiJ 4Yac JOBEICHHS TEOPEM MOKHAa KOPUCTYBaTHCSA
O3HAYCHHSIMHU 1 PaHiIIe JOBEACHUMH TEOPEMaMHU.

®dirypu, 1110 BUBYAIOTHCS HA TUIOMIMHI — TOYKA, IPsiMa, BIZIPI30K, MPOMiHb, KYT,
TPUKYTHUK, YOTUPUKYTHUK, MHOTOKYTHHUK, KOJIO, KPYT. YUeHb MOBHHEH (DOpMYITIOBATH

2
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O3HAYCHHs TUTAHIMETPUYHUX GIryp Ta iX eJeMEHTIB, 300paxkaTd iX Ha MalllOHKY,
KJacu(iKyBaTu KyTH, TPUKYTHUKH, YOTUPUKYTHUKH, TIPABHIIbHI MHOTOKY THUKH.

Y 7 kmaci yd4Hi O3HAaHOMIIIOIOTBCS 3 OCHOBAMHM T€OMETPUYHOI HAyKU —
O3HAYCHHSIMHU, TEOpEMaMM, OCHOBHUMHU METOJAMH JOBEJICHHS TEOPEM, OCHOBHUMH
3ajjayaMd  Ha TMOO0YyMOBYy. I[loramOMIOIOTECS 1 CHCTEMAaTH3YIOTHCS BIJJOMOCTI TPO
reOMEeTPUYH1 BEIMYUHU: TOBXKUHY 1 TPaAyCHY Mipy KyTa.

OpHi€0 3 OCHOBHUX 33J1a4, 10 BUBYAETHCS B KypCl T€OMETPIi, € pO3B’sI3yBaHHs
TPUKYTHHUKIB. Y 8 KJaci pO3MISIAAEThCA 3ajlaua PO3B’S3yBaHHS MPSIMOKYTHOI'O
TpUKyTHUKA. J[JI1 IIbOTO BBOJMTHCS TOHATTS KOCHUHYCa, CHHYCa, TAaHTEHCa TOCTPOTO
KyTa TPSIMOKYTHOTO TpPHKYTHHKA, JOBOAWTHCA Teopema Ilidaropa. [lana Ttema
MIPOJIOBXKYEThCS B 9 Kilaci — pO3B’SA3YIOThCSA JIOBUIbHI TPUKYTHUKH. lle moTpelye
BBEJICHHS (POpMYJT Ui 3HAXODKEHHS CHHYCa 1 KOCMHYca TYNOro KyTa Ta JOBEICHHS
TEOpEeM KOCHHYCIB 1 CHHYCIB.

[TornuOmI0I0ThCS 1 CUCTEMATU3YIOThCSI BIJOMOCTI MPO T€OMETPUYHI BEITUYMHHU:
JOBXKHUHY, TPaJlyCHy MIpy KyTa, ruionty. ¥ 8 Kiiaci BBOJAMTHCS OJHE 3 HAWCKIQTHIIINX
MOHATh MIKUIBHOTO KypCy — TMOHATTA Iwionni. BuBenenus dbopmyn mist oOuucieHHsS
IoM TIaHIMeTpuaHuX (iryp (MpSMOKYTHHKA, mMapajenorpama, TPUKyTHHKA, pomoOa,
Tparenii) CIupaeThCss Ha OCHOBHI BIACTUBOCTI miioml. Busuenus dopmy:n miomr ¢iryp
JIa€ MOYKJIMBICTh PO3B’SI3YBAaTH HU3KY MPUKIATHAX 3a71a4.

Y 9 kiaci poO3LMUPIOIOTHCS YSABIEHHS YYHIB MNP0 aHAJNITUYHE 3aJIaHHS
reOMETPUYHUX (PIiryp, 30KpeMa IMOAAETHCS PIBHSAHHSA TNPSIMOi, KOJa, BHUBOJASTHCS
bopMyIu JOBXUHM BiJIpi3Ka, KOOPJMHAT CEPEUHU Bipi3Ka, (HOPMYETHCS MOHATTS PO
METOJT KOOpJWHAT, SIKUW 3aCTOCOBYETHCS JIO JOBEICHHS TEOpEM Ta PO3B’s3yBaHHS
3azay.

JIo BiIOMUX YYHSIM CKQJISAPHUX BEJIMYMH JOJYYarOThCS BEKTOPHI BEITUYHHH.
PosrnsparoTecs piBHI, MPOTUIIEHKHI, KOJIHEAPHI BEKTOPH.

Cmpykmypa npoepamu

[Iporpamy mpexacraBieHo B TaOmu4Hi (QopMi, IO MICTUTh Bl YaCTHUHHU:
OUIKYBaHI pPE3yJbTaTH HABYAJIBHO-TI3HABAIBHOI ISJIBHOCTI y4YHIB Ta  3MICT
HABYAJIBHOTO MaTtepiany, HCOOXITHHMM Uil iX MOCATHEHHS. Y TpaBiii 4aCTHUHI BKa3aHO
HAaBUAJIbHUI MaTepian, SKuUM MiJyisira€ BUBYEHHIO Yy BIAMOBIAHOMY Kiaci. OuyikyBaH1
pe3yJbTaTl HABYAJIbHO-MI3HABAIBHOI AISUIBHOCTI Y4YHIB OPIEHTYIOTh Ha pPE3yJbTaTh
HaBYaHHS, Kl € 00’€KTOM KOHTPOJIO M oIliHfoBaHHS. OKpiM TOTO B KIHIIl KOXXHOTO
KJIaCy HaBEJICHO IMEpesIiK MPHUKIAJIHUX 3a7a4, 10 MOKYTh BUKOHYBAaTHUCh YUHSIMHU TIij
yac HaBuaHHs. JlaHi 3ajgadl TOB’s3aHl SK 13 IMIUIEMEHTAIl€0 HACKPIZHUX JIHIN
KJIFOUOBUX KOMIIETEHTHOCTEH, TaK 1 3 MPAKTUYHOK CIPSIMOBAHICTIO HABYAJILHOTO
Marepiany. [lepenik 3a1a4 He € 00OB'I3KOBUM 17 BAKOHAHHS (BUMTENIh MOXKE 00MpaTH
T1 3aj7a4l, AK1 Kpaiie TiAiiayTh JaHOMY KJIacy Ta KOHKPETHHM YYHSIM) Ta HE € TIOBHUM
(BUMTENh MOXKE MPOMOHYBATH YYHSM OYJb-sKl 1HIN MPAaKTH4YHI 3a7a4dl HAa BIACHUU
po3cyn). 3MICT HAaBYAJBHOTO Marepialy CTPYKTYPOBAaHO 3a TEMaMHU BIJIOBITHUX
HaBYAJIBHUX KYPCiB 13 BU3HAYCHHSIM MiHIMaJIbHOI KUIBKOCTI TOJIMH Ha iX BUBYeHHs. Ha
MOYaTKy KOXXHOTO KJIACy BKAa3aHO 3HAYHY KITbKICTh PE3CPBHHUX TOAMH, SKI BUMTEIb, HA
BJIACHUM PO3CYJ MOXE BUTpAaYaTH HAa CHCTEMAaTH3allil0 Ta MOBTOPEHHS Marepialy Ha
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MOYaTKy Ta B KiHII POKY, 30UIbIIEHHS KUIBKOCTI TOJWH Ha KOXKHY 13 BKa3aHUX TEM,

30KpEMa 1JII BHCCCHHA 3MIH a0 OpiCHTOBHOFO KaJICHAApHO-TCMATUYHOTO IIJIaHY.

5 kaac

MATEMATHUKA

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

OuikyBaHi pe3yJIbTATH HABYAJIbHO-
Mi3HABAJbHOI Ji1JIbHOCTI YYHIB

3MicT HAaBYAJIBHOI0 MaTepiaxy

Tema 1. HATYPAJIbHI UUCJIA I AIi
I BEJIMYUHMU (40 200)

3 HUMU. TEOMETPUYHI ®II'YPU

Y4yeHb/y4yeHulIst:

HABOJMTH MPHUKJIAAN: HATYpaTbHUX
YHCEJT; KA, YUCIOBHUX 1 OYKBEHUX
BUpa3iB, GOpMyI1; piBHSHB;

3HAXOUTH HA MAJIOHKAX: BIJIPI130K
JAHOI TOBJKUHU Ta KyT JAHOI IpaxyCHOI
MIpH; TeoMeTpHuuHi Pirypu, BKa3aHi y
3MICTI;

PO3Mi3HA€E y IPOCTOPI Ta CIIBBITHOCUTH
3 00€KTaMU HAaBKOJIMIITHKOI JIMCHOCTI:
KyO, MIPSIMOKYTHUH TIapaJieiemimne,
nipamiay;

po3pi3Hsie: mudpu i yucia

YHTAE i 3aMUCYE: HATYPATIbHI YUCIIA B
MEXKax MUIbIPJA;

BHKOPHUCTOBYE: BJIACTHUBOCTI
apu(pMETUYHUX 11 3 HATypATIbHUMHU
YHCIIAMH;

3anucye i nosicHIo€e GopMyIu:
nepuMeTpa BKa3aHUX y 3MICTI
TCOMETPUYHUX (PITyp; IUIONT
NPSIMOKYTHHKA, KBajipaTa; 00’ emMy
IPsIMOKYTHOTO TMapasenerinena i Kyoa;
MOSICHIOE, 1110 TAKe: HATYPaJIbHE YUCIIO;
KBaJIpaT 1 KyO HaTypaJIbHOTO YHUCIIA;
npsiMa; TPOMiHb; KOOPJAUHATHUHN

Hatypanphi yncna. Yucno HyIb.

[udpu. JlecsTroBuii 3ammc
HATypaTbHUX YUCETI.

[lopiBHSHHS HATYypAJTBHUX YHUCE].
ApudmMernuHi aii 3 HATYypATIbHUMHU
YuCcJIaMM Ta ixX BiaacTUBOCTI. KBampart i
Ky0 HaTypajabHOIO 4HCIa.

JlineHHs 3 ocrauero.

Yucnosi Bupasu. bykBeHi Bupaszu ta
dbopmymu.

PiBHsiHHS. Bipi30K, npsiMa, IpOMiHb.
[lxana. KoopauHatHUiA IPOMiHb.

Kyt Ta #foro rpagycna mipa. Buau
KYTIB.

TpukyTHUK Ta Horo nepumerp. Buau
TPUKYTHUKIB 32 KyTaMHU.
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IPOMiHb; KyT; TPUKYTHHK; KBaIpaT;
IPSIMOKYTHHK; IPSIMOKYTHUHN
napasnesnenines; Kyo; piBHIHHS;
PO3B’s3aTH PIBHSHHS;

NMOSICHIOE MPaBWJIA: TOJaBaHHS,
BiHIMaHHS, MHOKEHHS, JIJICHH,
MOPIBHSHHS; BAKOHAHHS JUICHHS 3
0CTayvelo;

Kjaacuikye: KyTr 3a TpagyCHOIO
MIpOI0; TPUKYTHHUKH 32 BUJIAMHU iXHIX
KYTIB;

300pasKye€: BIIPI30K JAHOT JOBKUHU Ta
KYT JIaHOI I'paJlyCHOI MipH; BKa3aHi y
3MICTI TeoMeTpHuyHI Pirypu 3a
JIOITOMOT OO JIIHIMKH, KOCUHII,
TPAHCTIOPTUPA; KOOPAUHATHUI MPOMIHb,
HATypajbHI YKCIIa HA KOOPJIUHATHOMY
MPOMEHI;

BHUMIpPIO€ TA 00YHCJIIOE: JIOBXKUHY
BIJIpI3Ka; TpajyCHY Mipy KyTa,
MEPUMETP TPUKYTHUKA Ta

PSIMOKY THHKA;

PO3B’si3y€ BIpaBH, 110
nepeadavYarOTh: 3aNUC YUCIA Yy BUTIISIL
CYMH PO3PSITHUX JIOJAHKIB; BUKOHAHHS
YOTUPHOX apUPMETUYHUX JTIH 3
HATypaJbHUMU YUCIIAMH; IT1THECCHHSI
HATYpaJbHOTO YKCIa A0 KBajJpara Ta
Ky0Oa; OpIBHSIHHS HATypaIbHUX YUCEN,;
TUICHHS 3 0CTauel0; OOUHCICHHS
3Ha4Y€Hb YUCJIOBUX 1 OYKBEHUX BHUPA3iB,
nepuMeTpa 1 oIl NPSIMOKYTHHUKA,
KBajpata i 00’ eMy IPSIMOKYTHOTO
napasesnemnineaa i kyoa;

PO3B’sI3y€: PIBHIHHS Ha OCHOBI
3aJIEKHOCTEN MK KOMIIOHEHTaMH Ta
pe3yJabTaToM apu(PMETHIHUX Tii;
TEKCTOBI 3a/1a4i, 30KpeMa KOMOIHATOPHI

[IpsimokyTHuK. KBagpar.
[1o1ma 1 mepuMeTp MPSIMOKYTHHUKA 1
kBajpara. [IpasMokyTHui

napanenemnines. Kyo.

O06’em IPSAMOKYTHOIO Mapa’seneninenaa i
KyoOa.

[Tipamina

Tema 2. JPOBOBI YU CJIA 1 A1 3 HUMM (60 200)

YdeHnb/yyeHuus:
HABOJMTH MPHUKJIAJAN: 3BUYANHUX 1

3BuyaiiHi 1poou. [IpaBusnbHI Ta
HenpaBWIbHI ApoOu. 3BUUaliH1 ApooH 1

16




JECATKOBUX JPOOiB;

poO3pi3Hs€: 3BUYAITHI 1 TECATKOBI IpoOH;
paBWIbHI 1 HEMPABWIbHI 1poOu
MOSICHIOE, 1110 TaKe: YHCEILHUK 1
3HAMEHHUK Jpo0y; MIIlIaHE YUCIIO;
yMTAaE i 3anmMcye: 3BUYANHI Ta
JECSITKOB1 ApoOM; MillIaH1 YKCIIa;
(hopMyJI10€ 03HAYCHHS: MPABUIIBHOTO 1
HEIPaBWIBHOTO APOOY; BIJICOTKA;
CepeHbOro apu(pMEeTUYHOTO;
PO3B’si3y€ BIpaBH, 110
nepeadavYarOTh: MOPIBHSIHHS,
OJaBaHH 1 BIIHIMAHHSA 3BUYATHUX
po0iB 3 OJHAKOBUMH 3HAMEHHUKAMHU,
TOPIBHSHHS, OKPYTJICHHS, T0AaBaHHS,
MHO>KEHHS 1 JUJIEHHS JECATKOBUX
Ipo0iB; IEPETBOPEHHS MIIIAHOTO YHCIa
y HEIIpaBHJIBHHH Ipi0; IMepeTBOPECHHS
HEIMPaBWIBHOTO APO0Y B MIIIIAHE YUCIIO
a00 HaTypaJabHE YUCJI0; 3HAXOKCHHS
BIJICOTKA B1J YMCJIa Ta YKCJIA 32 HOTO
BiJICOTKOM; 3HaXOJKEHHS CEPEIHBOTO
apu(pMETUYHOTO KIJTBKOX YUCE,
CepeaHBOT0 3HAYCHHS BEJIMUUHU

JJIEHHS HaTypajdbHUX Yucen. MimmaHi
qHCla.

[TopiBHSHHSA 3BUYAHUX TPOOIB 3
OJTHAKOBUMU 3HAMCHHHUKAMU.

JlomaBaHHS 1 BIAHIMAHHS 3BHYAHUX
npo0iB 3 0OTHAKOBUMH 3HAMECHHUKAMHU.
JlecsatkoBuii api0. 3anuc AecITKOBUX
npo0iB. [lopiBHSHHS 1ECATKOBUX
npo06iB. OKPyTIICHHS IECATKOBUX
po0iB.

Apudmernyni aii 3 1eCITKOBUMHU
apoOaMH.

Bincorku.

Cepenue apudpmernune. Cepenne
3HAYCHHS BEJIMUUHHM

Po3B'si3ye€ croxkeTHi 3a1a4i 3 peaJJbHUMM JAHUMHM 1010 BUKOPUCTAHHS
MPUPOIHUX PECYPCIB PITHOTO Kparo; OE3MEeKH PyXy; 3HAXOKEHHS IEPUMETPIB Ta
TLJIOII 3€MEJILHUX JIISHOK, IMIJIOTH KJIACHOI KIMHATH, 00'eMy 00'€KTiB, 1110 MalOTh
dbopMy IPSMOKYTHOTO Mapajeemnineaa; po3paxyHKy CIMEHMHOTO OIOJIKETY,
MO>KJIMBOCTI 3/IIHCHEHHS MacIITAOHUX MOKYIIOK; PO3paxyHKiB, MOB'SI3aHUX 13
KaJICHJapPEeM 1 TOAMHHUKOM TOIIO

6 KJjac
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MATEMATHKA

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

OuikyBaHi pe3yJIbTATH HABYAJIBHO-
NMi3HABAJILHOI IiVILHOCTI YYHIB

3MicT HABYAJILHOI0 MaTepiaxy

Tema 1. HOAIVIBHICTD HATYPAJIBHUX YUCEJI (10 200)

Y4yenb/yyeHuus:
HABOJAUTH MPUKJIAIM: TIPOCTHX 1
CKJIQJICHUX YUCEJI; TAPHUX 1 HeITapHUX
YHCEN; YHCE, 0 AIIAThCI HaIIo Ha 2,
3,5,9, 10;
PO3Pi3HsIE: TIPOCTI 1 CKIIAJICH] YHCIIA;
JUJIBHUKY 1 KpaTHI HATYPaJIbHOTO YKCIA;
(hopmyi1r0€ 03HaUYCHHSI TTOHSITH:
TIBHUK, KpaTHE, IPOCTE YUCIIO,
CKJIaJICHE YMCJIO, CIUIBHUM TIILHUK;
O3HaKW MoaiILHOCTI Ha 2, 3,5, 9, 10;
PO3B’si3y€ BIpaBH, 110
nepeadavYa0Th: BUKOPUCTAHHS O3HAK
IIOJIUIBHOCTI uncen Ha 2, 3, 5, 9, 10;
PO3KJIaIaHHS HATypaIbHUX YHUCEIT Ha
IPOCTI MHOKHUKH; 3HAXOKCHHS
CIIJIBHUX JIIBHUKIB IBOX YKCEIL,
HAWOUIBIIOrO CIIUILHOTO JUIBHUKA
(HC/1) nBox uncen B Mexax CTa;
3HAXOJKEHHSI HAHMEHIIIOTO CITIBHOTO
kpatHoro (HCK) nBox uucen B Mexax
cTa

JIUTbHUKY Ta KpaTHI HATYypaJIbHOTO
qHCIIa.

O3naku noauibHOCTI Ha 2, 3, 5, 9, 10.
[IpocrTi Ta ckilaeH1 yucia.

Po3knaganHs yrcen Ha MPOCTi
MHOKHHUKH.

Haii01pmmii crmiabHUuN JUIBHUK.

Haiimenine ciiiibHE KpaTHE

Tema 2. 3SBUYAMHI IPOBH (26 200)

Y4yeHb/y4yeHUIIst:
HABOJAUTH MPUKJIAIM: CKIHUCHHUX Ta
HECKIHUCHHUX MEeP10IUIHUX
JECATKOBUX APO0iB; B3AEMHO
00CpHEHUX YHCEIT,
PO3pi3Hs€: CKIHUCHHI Ta HECKIHUCHHI1
NepioANYHI IECATKOBI ApOoOH;
YMTAE i 3aMUCYy€: HECKIHUCHHI
nepioANYHI ApooH;
PO3yMie€ npaBuIIa: MOPIBHAHHS,

OcCHOBHa BIaCTUBICTH APOOY.
CxopouenHns apo0Oy. HaiimeHmmmit
CIUIbHUN 3HAMEHHUK JPO0iB.
3BeieHHS Ipo0IB 10 CHIILHOTO
3HaMeHHUKa. [TopiBHSAHHSA OpOOiB.
ApudmMernuni aii 31 3BUMATHUMU
IpoOaMH.

3HaxopKeHHs ApoOy BiJl YKCIa 1
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JIOJIaBaHH, BIIHIMAHHS, MHOKEHHS 1
JUJIEHHS 3BUYaHUX JIPOOiB;
3HAXOJ/KEHHS Ipo0y BiJ] YMCIia Ta Ynuca
3a floro Apooom;

(hopMy1H0€ OCHOBHY BJIACTHUBICTh
Apo0y;

PO3B’si3y€ BIIPaBH, L0
nepeadavYaTh: CKOPOUCHHS APOOiB;
3BEICHHS APOOIB 0 CHIIBHOTO
3HAMEHHUKA; MOPIBHSAHHS JIpO0IB;
JIOJTIaBaHHS, BIJIHIMAHHS, MHOKEHHS 1
JJICHHS 3BUYaHUX JIPoOiB; 3amuc
3BUYAHHOTO o0y y BUTIIAIL
JECATKOBOTO JPO0Y; 3HAXOKESHHSI
npoOy BiJl YKCia Ta YKMCIIa 3a HOTo
Ipobom

qucIia 3a Horo IpoooM.

[lepeTBOpeHHS 3BUYAHHUX APOOIB Yy
JIECSITKOBI.

HeckiHueHHI IepioIHYHI ISCSITKOBI
npoou. JlecaTKOB1 HAOIMKESHHS
3BUYANHOTO JIpo0y

Tema 3. BIIHOIIEHHS I ITPOITOPI

I (24 200)

Y4eHb/y4yeHu1Ist:
HABOJAUTH MPUKJIAH TTPOTIOPIIHHUX
BEJINYHH;
PO3Pi3HSE: KOJIO 1 KPYT; MpAMY Ta
00epHEeHY MPONOPIINHICTh; BUIN
miarpam;
PoO3yMie, 110 Take: BiHOIICHHS; IpsMa
Ta 0OCpHEHA IPOIOPITIHHA 3aJICKHICTD,
MacmiTad; KoJjio, Kpyr, KpyroBUi CEKTOD;
Jiarpama;
(hopMmyJIr0€: 03HAYSHHS ITPOIOPITIT;
OCHOBHY BJIACTUBICTb MPOMOPIIIi;
300paxkye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: KOJIO 1 KPYT; KPYTOBHIA
CEKTOp; CTOBITYACTI Ta KPYTOBi
Jiarpamu;
PO3B’sI3y€ BIIPaBH, 1110
nepeadayarOThb: 3HAXOXKCHHS
BIJHOIIECHHS YUCE 1 BEINYUH;
BUKOPHUCTAHHS MacITady; 3HaAXOKCHHSI
HEB1JJOMOI0 YJIeHa IIPOMOPIIii; 3aIHC
BIJICOTKIB y BUTJISA/I1 3BUYAHHOTO 1
JECATKOBOTO JPOO0IB; 3HAXOKEHHS
JOBXXMHM KOJIa 1 IJIOLI KpyTa; aHai3

Bignomenns. [Tponopiis. OcHOBHA
BJIACTUBICTH npomnopiii. [Ipsma ta

oOepHEeHa MPOoIOopITiHA 3aJIeKHICTb.
[Toxin uncna y qJaHoMy BiJTHOIIICHHI.

Maciura0.

BincoTkoBe BiIHOIIEHHS ABOX YHCEN.
BizncoTkoB1 po3paxyHKH

Komo. JloBxxuna xona. Kpyr.

ITnoma kpyra. Kpyrosuii cextop.
CroBm4acTi Ta KpyroBi giarpamMu
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CTOBITYACTHX Ta KPYTOBHUX Jliarpam;
PO3B’sI3y€: OCHOBHI 3314l Ha BIJICOTKH;
3a/1a4il Ha MPOMOPIIHI BEJIMYMHU 1
MPOTIOPIIIHUIN TOTIIT

Tema 4. PAIIIOHAJIBHI YU CJIA TA J1i 3 HUMHU (40 200)

Y4eHb/y4yeHu1Ist:
HABOJAUTH MPUKJIAM: JTOJaTHUX Ta
B1JI’€MHHX YHUCEJ; IPOTHIC)KHUX UHCEIT;
IIJTUX Ta paIliOHAIBHUX YHUCEIT;
PO3yMie, 1110 TaKe: MOJIyJIb YHCIIA;
IPOTHIICIKHI YHCIIA; [T YHUCTIa;
pallioHaJIbHI YHCIIa; KOOpIMHATHA
npsiMa; KOOpJWHATHA TUTOIITMHA; TI0110H1
JIOTaHKH,
Oyaye: KOOpJIUHATHY TIPSMY;
KOOPJIMHATHY TUIOIINHY;
NEepHeHAUKYJIApHI 1 napaneiabHi Ipsmi
3a JIOIOMOTOIO JIIHIAKHU 1 KOCHHIIS;
rpadiku 3aJIeKHOCTEN MK BETMUMHAMU
10 TOYKaXx;
PO3B’sI3y€ BIIPaBH, 1110
nepeadavyar0Thb: 3HaXOXKECHHS MOTYJIS
YKCIIa; MOPIBHAHHS pallioHATBHUX
YHCelI, JOJaBaHHsl, BIAHIMAHHA,
MHOKECHHSI 1 IIJICHHS paIliOHAIbHUX
quces; 00YNCIICHHS 3HaYCHb YHCIIOBHX
BHPA3iB, 110 MICTITh JOAATHI ¥ BiJI €MHI
qucia; PO3KPUTTS TYXKOK, 3BEICHHS
IIOTIOHMX JIOJIaHKIB; 3HAXO[KCHHS
KOOPJIMHAT TOYKH Ha KOOPJIMHATHIH
IJIOIIMHI Ta MOOY0BY TOUKH 3a ii
KOOpJAMHATAMU; aHaIi3 rpadikiB
3JIE)KHOCTEH MK BEJTHUYMHAMHU
(BiCTaHb, Yac; TEMIIepaTypa, Jac
TOIIO);
PO3B’sI3y€: PIBHSIHHS 3 BUKOPUCTAHHSIM
IpaBUJI, IO IPYHTYIOTHCS HA OCHOBHUX
BJIACTUBOCTSIX PIBHSIHHSI; TEKCTOBI
3a/1a4l 3a JOIIOMOTI'O0 PIBHSIHb

JlomaTHi Ta BiJ’ €MHI YKCJIa, YKCIIO0
HYJIb.

KoopaunaTtha npsima.

[Ipotunexui uncna. Moynb yucia.
I{imi yncna. PamioHanbH1 Ymcia.
[TopiBHSHHS paIliOHATBHUX YHCEIL.
Apudmernuni aii 3 parioHATBHAMHA
YHCJIaMH.

BaactuBocTi 1o1aBaHHSA 1 MHOMKEHHS
pallioHaJIbHUX YUCET.

Poskputta nyxok. [ToaibH1 qo1anku
Ta 1X 3BEJICHHS.

PiBusuHs. OCHOBHI BJJaCTUBOCTI
PIBHSHB.

[lepnenauKyISIpHI ¥ NapayienbHl
npsiMi, X Mo0y10Ba 3a IOIOMOTOI0
JIHINKU 1 KOCUHII.

KoopaunnatHa momuna. [pukiaau
rpadikiB 3aIeKHOCTEH MiX
BEJTMYNHAMU

Po3B's13y€ croskeTHI 3a/1a4i HA: PO3PaXyHOK BiJICOTKOBOTO BIIHOIICHHS P13HUX
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BEJIMYMH (HAIMPUKIIAJ, Mpare31aTHOr0 HACEJICHHS PEeT10HY, KaJIOpii TOIIO);
OPUAHATTS pilieHb y chepi piHaHCOBUX OMeparliii, po3paxyHOK BIACHUX Ta
ponuHHMX (hIHAHCIB, KOMYHAJILHUX TUTATEKIB; BMIHHS PO3MOPSIKATUCH BIACHUMU
KOIIITaMH, B IPOCTUX CUTYAIliSIX OI[IHIOBATH OYIKyBaHI Ta peajbHl BUTPATH TOIIO

7 KJaac

AJITEBPA

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

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Ni3HABAJILHOI AiSVILHOCTI YYHIB

3MicT HABYAJIBHOTO MaTepiaxy

Tema 1. IIIJII BUPA3HU (30 200)

Y4eHb/y4yeHulIst:
HABOJAUTH MPUKJIAM: YHCIIOBUX
BUpa3iB; BUPA3iB 31 3SMIHHUMU;
OJIHOYJICHIB; MHOTOYJICHIB
MOSICHIOE:
SIK 3HAUTH YUCJIO0BE 3HAYCHHS
BHUpa3y 31 SMIHHUMU TIPU 3aJJaHUX
3HAYCHHSIX 3MIHHUX;
10 TaKe: TOTOXKHI BUPA3U, TOTOXKHE
MepeTBOPEHHS BUPa3y, OJJHOUYJICH
CTaHJAPTHOTO BUTJISTY, KOSDIIIEHT;
popmy.aroe:

* O3HQYCHHS: OJHOYICHA, CTEIICHS 3
HaTypaJbHUM ITOKa3HUKOM;
MHOT'OWIEHA, MOJIOHNX YIEHIB
MHOT'OYJICHA, CTEIICHS MHOTI'OYJICHA;
BIIACTHBOCTI CTCTICHS 3
HATypaJbHUM ITOKa3HHKOM;

* TIpaBWJIA: MHOYKEHHS OJHOYJICHA 1
MHOT'04JICHA, MHOKEHHS JIBOX
MHOTOYJICHIB;

PO3B’si3y€ BIpaBu, 110
nepeadavaTh: 0OYNCICHHS 3HAYEHb
BHUpAa3iB 31 3MIHHUMH, 3BEJICHHS
OJIHOYJICHA JI0 CTaHJIAPTHOTO BUTIISLY;
NEepEeTBOPEHHA JOOYTKY OJHOYJICHA 1

Bupasu 31 smigaumu. [imi
paIlioHaJIbHI BUPA3H.

ToroxHicTh. TOTOXHI IEpPETBOPEHHS
BHpa3y.

CremniHb 3 HATYpaIbHUM MOKA3HUKOM.
BnactuBocCTI cTeneHs 3 HaTypaJlbHUM
ITIOKa3HUKOM.

OnuowrieH. IligHeceHHsT OJHOWIEHIB
10 cTeneHsi. MHOKEHHS OJHOYJICHIB.
Muorouied. I[ToaiOH1 4ieHu
MHOIO4JI€HA Ta iX 3BEICHHSL.
CremiHp MHOTOYICHA.

JlomaBaHHs, BIZHIMAHHS 1 MHOKCHHS
MHOT'OYJICHIB.

dopmynu KBaJpaTa JBOWICHA, PI3HUIII
KBaJpaTiB, CYMH 1 p13HUIII KyOiB.

POBKJIaI[aHHH MHOTOYJICHIB Ha
MHOXHHWKH
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MHOT'OYJIEHa, CyMH, PI3HMII, TOOYTKY
JIBOX MHOT'OYJICHIB y MHOTOYJICH;
PO3KJIaJJaHHsI MHOTOWICHA Ha
MHOKHHKHU CITIOCOOOM BUHECEHHS
CHJIBHOTO MHOKHUKA 32 TYKKH,
CIoco0OM TpyIyBaHHs, 3a GOpMyIaMu
CKOPOYEHOI0 MHOKCHHS Ta 13
3aCTOCYBaHHSM JCKIIBKOX CIIOCO0IB;
BUKOPHUCTAHHS 3a3HAYCHHUX
IIEPETBOPEHB y MPOIIECi PO3B’ I3YBAHHSI
PiBHSIHB, JIOBEJICHHS TBEPIKCHb

Tema 2. ®YHKIII (10 200)

Y4yeHb/y4eHUIIst:
HABOJUTH MPUKJIAIH:
(GYHKI[IOHAIBHUX 3aJIEKHOCTEH;
JTIHIAHUX QYHKIIN;

MOSICHIOE, 1110 TAKe: apryMEHT; PYHKIis;

00yacTh BU3HAUYCHHS PYHKIIIT; 00J1acTh
3Ha4YeHb (QYHKINT; rpadik QyHKIIT;
(hopmy110€ O3HAYCHHS MTOHSTH:
dbynkis; rpadik GyHKIIT; JiHIHHA
GyHKITIS; MpsMa MPOTOPIIIHHICTS;
HA3MBAa€ Ta LIIOCTPYE HA NPUKIATAX
criocoOu 3amanHs QyHKIIIT;

onucye modyaoBy rpadika QyHKIIi,

30KpeMa JIHIKHOI Ta Il OKPeMOro BUIY —

IpsIMOi TPONOPLINHOCTI;

PO3B’si3y€ BIIPaBH, 10
nepeadavYa0Th: 3HaXOHKEHHS 00J1acTl
BU3HAYCHHS (PYHKIIIT; 3HAXOHKEHHS
3HAuYeHHS (PYHKIIT 32 JaHUM 3HAYEHHSAM
apryMeHTy; moOyaA0By rpadika JiHIHHOT
byHKIIIT; 3HAXO/HKEHHS 32 Tpadikom
byHKIIIT 3HaYeHHS PYHKITIT 32 TaHUM
3HAYEHHSM apTyMEHTY 1 HAaBIIaKH;
BHU3HAYCHHS OKPEMHX XapaKTEPUCTUK
dyHKIIii 3a 11 rpadikomM (q0maTHI
3HAYEHHS, B1JI’ €MHI 3HAYEHHS, HY);
CKJIAJIa€ Ta PO3B'SA3YE 3a/71a4i Ha:
psiIMy MPONOPLIHHICTh HA OCHOBI
KUTTEBOTO JIOCBIlY; TOOYAOBY rpadikiB

DyHKITIOHAIbHA 3aJI€KHICTh MiXK
BEJINYHMHAMH SIK MaTEMAaTHYHA MOJIEID
peaNbHUX MPOLIECIB.

Oyukuisa. O6macTb BU3HAYEHHS Ta
oOnacTh 3HaueHb GyHKii. Cnocoou
3aganHs GyHkiii. ['padik dyHKmii.

JliniitHa ¢yHkIis i rpadik Ta
BJIACTUBOCTI
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IIPU MOJICTTIOBaHHI pealIbHUX MPOIIECiB 3
BUKOPUCTAHHSM JIIHIHHOT (DYHKIIIT TOIIO

Tema 3. JIIHIAHI PIBHSTHHS TA TX CUCTEMM (/8 200)

Y4eHb/y4eHUIIs:

HABOAMTH MPHUKJIAJAN: PIBHIHHSA 3
OJIHIEIO Ta ABOMA 3MIHHUMHM; JITHIMHUX
PIBHSIHB 3 OJIHIEIO Ta ABOMA 3MIHHUMU;
CHUCTEMH JIBOX JIIHIMHUX PIBHSHB 3
JIBOMa 3MIHHUMH;
MOSICHIOE:

[0 TaKE CUCTEMA JIBOX JIHIHHUX

PIBHSHB 3 JIBOMa 3MIHHUMH,

CKUTBKH PO3B’SI3KIB MOYKE MaTH

CUCTEMA JBOX JIIHIHHUX PIBHSIHB 3

JIBOMA 3MIHHUMH;
(hopmyJII0€ O3HAUCHHS: JTTHIMHUX
PIBHSIHB 3 OJIHIEIO Ta ABOMA 3MIHHUMU;
PO3B’S3KYy PIBHSHHS 3 IBOMAa 3MiHHUMU;
PO3B’SI3Ky CUCTEMHU JIBOX JIIHIHHUX
PIBHSIHB 3 IBOMA 3MIHHUMU,
Oyaye rpadiku TiHIHHUX PIBHSHB 13
JIBOMa 3MIHHUMH;
OMHCY€ CIOCOOU PO3B’SI3yBaHHS
CHUCTEMH JIBOX JIIHIMHUX PIBHSIHB 3
JIBOMA 3MIHHUMH;
XapaKkTepH3Y€ BUITAJIKH, KOJU CHUCTeMa
JIBOX JIIHIMHUX PIBHSHB 3 IBOMA
3MIHHUMH Ma€ OJUH PO3B’A30K; Ma€
0e3:114 po3B’A3KIB; HE Ma€ PO3B’A3KIB;
CKJIAJIA€: PIBHSIHHS Ta CUCTEMU PIBHSAHD
3a YMOBOIO TE€KCTOBOI 3aj1aui;
PO3B’sI3Y€: JiHINMHI PIBHSHHS 3 OJHIEIO
3MIHHOIO 1 PIBHSIHHSI, 1110 3BOJISITHCS JI0
HHX; TEKCTOBI 3aJ1a4il 3a JOIIOMOT'O0
JTHIAHUX PIBHSIHB 3 OJIHIEI0 3MIHHOIO;
CHUCTEMH JIBOX JIIHIMHUX PIBHSIHB 3
JIBOMA 3MIHHHMH, BKa3aHUMHU Y 3MICTi
croco0aMHu; TEKCTOBI 3aJa4l 3a
JIOTIOMOT'OXO CUCTEM JIBOX JIIHIMHUX
PIBHSIHB 3 IBOMA 3MIHHUMH

JliniliHe p1BHAHHS 3 OJIHIE€IO 3MIHHOIO.
JliniliHe piBHSAHHS 3 IBOMA 3MIHHUMU
Ta Horo rpadik.

Cucrema aBOX JIIHIHHUX PIBHSHb 3
JIBOMa 3MIHHHUMH.

Po3B’s13yBaHHS CHCTEM JBOX JIIHIHHUX
PIBHSIHB 3 TBOMA 3MIHHAMH:
rpadgiyHUM CTIOCOOOM; CIIOCOOOM
T1JICTAHOBKH; CIIOCOOOM JI0/TaBaHHSI.

JIiniiiH1 pIBHAHHS Ta iX CUCTEMHU SIK
MaTeMaTH4YH1 MOJIE/I1 TEKCTOBUX 3a1a4
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Po3B'si3ye croakeTHi 3a1a4i: Ha pyX 3 TOYKH 30py HOTO O€3MeKu; Ha
PO3MOPSAKEHHS BIACHUMHU Ta POJUHHUMU (hiHaHCaMK; (IHAHCOBOTO 3MICTY Kpi3b
MPU3MY ICTOPUYHUX MO TOIIO

8-ii ki1ac
AJI'EBPA

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

OuikyBaHi pe3yJbTaTH HABYAJIbHO- 3MicT HAaBYAJIBHOT0 MaTepianxy
Mi3HABAJIBHOI IiILHOCTI YYHIB

Tema 1. PAHHLIOHAJIBHI BUPA3MU (24 200)

Y4yeHnb/yyeHuus: Cremninb 13 IIJIUM TTOKa3HUKOM Ta
HABOJUTH MPUKJIAIM: PAIIOHATHHOTO | HOTO BIACTHUBOCTI.
BHpa3y; PAIlOHATILHOTO APO0Y; CTETEHS

13 LUIUM ITIOKa3HUKOM; CrangapTHUM BUTJISAL YKCIIA.
po3mi3HaE: 1T paIlioHaIbHI BUPA3H;

JpOoOOBI paIioHaIbHI BUPA3H; PamionanpHi Bupasm.
MOSICHIOE:

K BUKOHATU CKOPOYEHHs Apo0y; Ak | Pamionanbhi 1poou. OcHOBHA
3BECTH Jpi0 10 HOBOI'O 3HAMEHHUKA; | BJIACTUBICTH PAI[IOHAIILHOTO APOOY.
SIK 3BECTH JPOOU JI0 CHIJILHOTO

3HAMEHHHUKA; ApudmernuHi aii 3 paioHAIbHUMHU
10 TaKe CTaHJIAPTHUIN BUTIIST IpoOaMHu.
YHCIIa;

dhopmy.Joe: PamionanbH1 piBHSIHHS.

* OCHOBHY BJIaCTHUBICTb Jpo0Yy; PiBHOCUITBHI PIBHSHHSL.

BJIACTUBOCTI CTEIMEHS 3 [IUIUM
TIOKasHUKOM, L OyHKIIIs }’ZE , 11 rpadik 1
mpaBuIa: TOJAaBaHHs, BiTHIMAHHSI, X
MHOKEHHSI, TIJICHHS IPO0iB, BJIACTUBOCTI

M1THECEHHS ApOo0Y 10 CTENEeHS;
YMOBY PIBHOCTI JIpo0Oy HYIIIO;
O3HAYCHHS: CTCTICHS 3 HYJIbOBUM
MTOKA3HUKOM; CTCTICHS 3 ILJTUM
BiJI'EMHUM TTOKa3HUKOM;
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: k
ONMCY€ BIACTHBOCTI PyHKIiT Y= 3a

il rpadikom;

PpO3B’si3y€ BIpaBu, 110
nepeadavYaOTh: CKOPOUYCHHs JIpO0iB;
3BEJICHHS JIPOOIB JI0 CHiIBHOTO
3HAMEHHUKA; 3HAXO/DKCHHS CYMH,
pi3HHII, T0OYTKY, YaCTKH APOOiB;
TOTOXKHI TIEPETBOPCHHS palliOHATHHUX
BUpPAa3iB; pO3B’sI3yBaHHs PIBHIHb 31
3MIHHOIO B 3HAMEHHHUKY JIpO0Yy;
MEPETBOPEHHS CTETEHIB 3 I[IJTUM
MOKa3HUKOM; 3aIUC YKCia B
CTaHAAPTHOMY BUTJISAI1; TOOYOBY

. k
rpadika GyHKIii Y= "

Tema 2. KBAJIPATHI KOPEHI. I C

HI YU CJIA (10 200)

Y4eHb/y4yeHUIIst:
HABOAMTH NMPHUKJIAJAN: PATIOHATTEHAX
YuCes; 1ppallioHaIbHUX YHCET,
NMOSICHIOE, 1110 TaKe: pallioHaIbHE
YHCIIO; IppalliOHATIbHE YHUCIIO; AliCHE
YHCIIO;
(opmyiiro€e: 03HaUYCHHS
apu(pMETUYHOTO KBAPATHOTO KOPEHS 3
YHCJIa; BIIACTUBOCTI apu(METUYHOTO
KBaJIPATHOTO KOPEHS;
XapaKTepu3ye€: BIACTUBOCTI PYHKITIH

y=x’,y=Vx , 3aix rpadikamu;

PO3B’sI3y€ BIIPaBH, 1110
nepeadavYarTh: 3aCTOCYBAHHS IMOHSITTS
apu(pMETHIHOTO KBAJPATHOTO KOPEHS
JU1sl OOUMCIICHHSI 3Ha4Y€Hb BUPA3iB,
CIIPOIIEHHS BUPA3iB, PO3B’sI3yBaHHS
PIBHSIHB, IOPIBHAHHS 3HAYEHb BUPA3iB;
NepETBOPEHHS BUPA3iB 13
3aCTOCYBaHHSAM BUHECEHHS MHOKHHKA
3-I11]1 3HaKa KOPEHsI, BHECEHHS
MHOHHWKA T11]] 3HaK KOPEHs,
3BIJILHCHHS BIJI 1ppaIlioHaIbHOCTI B
3HAMEHHUKY Jpo0y; moOy 0By rpadikiB
Gynkmit  y=x*,y=vx ;

®yukuis y = x%, ii rpadixk i
BJIACTUBOCTI.

ApudmeTryHui KBaJIpaTHUNU KOPIHb.
BnactuBocti apupmMeTuyHOro
KBaJ[PaTHOTO KOPEHSI.

ParionasnpHi 4mcia.

IpparmtionansHi uncna. JlificHi yncna.

®yrkuis  y=vx ,ii rpagik i
BJIACTHUBOCTI
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Tema 3. KBAJIPATHI PIBHAHHSA (/6 200)

Y4eHb/y4eHUIIs:
HABOAMTH MPHUKJIAJAN: KBaJIPATHUX
PIBHSIHB; KBaJIpaTHUX TPUUJICHIB;
dpopmy.roe:

* O3HAYEHHS KBAJIPATHOTO PIBHSHHS Ta
KBa/IPATHOTO TPpUUJICHA; KOPEHSI
KBaJIPATHOTO PIBHSHHS,

Teopemy Biera;
3anucye: Gopmyiry KOpeHiB
KBaIPATHOTO PIBHSHHS, popMyIry
PO3KJIaIaHHs KBaIpaTHOTO TpUUJIEHA Ha
JIHIAHI MHOXHHUKH;
CKJIAJIAa€ KBaJpaTHE PIBHSIHHS 32
YMOBOIO TEKCTOBOI 3a/1aui;
PO3B’si3y€ BIpaBH, 110
nependavYarOTh: 3HAXOHKEHHS KOPEHIB
KBaJIPATHUX PIBHSIHB; PO3KIAJaHHS
KBaJIPATHOTO TpUYJIEHA HA MHOKHUKH;
3HAXO/P)KCHHSI KOPEHIB PIBHSIHB, 1110
3BOJIATHCS 10 KBaJIpaTHUX; CKJIaIaHHS 1
PO3B’s3yBaHHS KBaIpaTHUX PIBHIHB Ta
PIBHSIHB, 110 3BOJSTHCS 10 HUX, 5K
MaTEMaTHIHUX MOJIEICH MPUKITaTHUX
3a/a4y

KBaapatHi piBHSAHHSL.

dopmyra KOpeHiB KBaIpaTHOTO
PIBHSIHHSL.

Teopema Biera.
KBanpatauit TpuusieH.

Po3knaganHsa KBaJipaTHOTO TpUUJIeHA
Ha JIIHIAHI MHOXHUKHU.

Po3B’s13yBaHHs PIBHSAHD, K1
3BOJIATHCS J10 KBAJIPATHUX.

KBangpaTHe piBHSHHS Ta PIBHSIHHS K1
3BOJIATHCS JI0 KBAJIpaTHUX, K
MaTeMaTHIH1 MOJCII MPHUKIATHUX
3aa4y

Po3B'si3ye€ crokeTHi 3a1a4i HA: BUKOPUCTaHHS B3a€MO3B'SI3KIB €eKOHOMIUHUX
SBUII; BUJM Ta pO3PAXyHKHU MOAATKIB, IJIATEXKIB; PyX; NPOIYKTUBHICTb Ipalll;
BapTICTh TOBAPY; CyMICHY pOOOTY; CyMIllll Ta CIIJIaBU TOILIO

9 KJac

AJI'EBPA

(70 200, 2 200 na muscoens, pezepe — 18 200)

OuikyBaHi pe3yJibTATH HABYAJIbHO-
Mi3HABAJBHOI AIAJILHOCTI YYHIB

3MicT HAaBYAJIBHOI0 MaTepiary

Tema 1. HEPIBHOCTI (/4 200)
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Y4yenb/yyeHuus:
HABOIMTH MPHUKJIAAN: YHCIOBUX
HEPIBHOCTEH; HEPIBHOCTEH 31 3MIHHUMHY;
JTHIAHUX HEPIBHOCTEH 3 OJTHIEIO
3MIHHOIO; TIO/IBINHUX HEPIBHOCTEH;
NMOSICHIOE 110 Take 00’ €THaHHS Ta
NEPETHH YUCIOBUX MPOMIXKKIB;
dhopmy.roe:

BJIACTUBOCT] YHCIIOBUX
HEPIBHOCTEM, BIACTUBOCTI
HEPIBHOCTEH 31 3MIHHOIO;

* O3HAUCHHS: PO3B’A3KY JIHIMHOT
HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO,
PIBHOCUJIbHUX HEPIBHOCTEH;

00IPYHTOBY€ BJIACTHBOCTI YHCIOBUX
HEPIBHOCTEH;

300paxKy€ Ha KOOPAMHATHIN MPSAMIii:
00’€THaHHS Ta IEPETUH YUCIOBUX
MPOMIKKIB, 3aJI1aH1 HEPIBHOCTSMHU
YUCJIOB1 IPOMIKKH; BUKOHY€E 0OEpHEHE
3aBJIAHHS,;

3alMCYy€ PO3B’SI3KM HEPIBHOCTEH Ta iX
CUCTEM Y BUTJISII1 00’ €THAHHS
YUCJIOBUX MPOMIDKKIB 200 y BUTJISII
BIJIMOBITHUX HEPIBHOCTEH;

PO3B’sI3y€: JTiHIMHI HEPIBHOCTI 3 OJIHIEIO
3MIHHOIO; CUCTEMH JIIHIMHUX
HEPIBHOCTEH 3 OJIHIEI0 3MIHHOIO

Yucnosi HepiBHOCTI. OCHOBHI
BJIACTMBOCTI YMCJIOBUX HEPIBHOCTEH.

HepiBHocTi 31 3MiEHUMU. JIiHIHHI
HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO.

YuCioB1 MPOMIKKH.
PiBHOCHIIbHI HEPIBHOCTI.

Cuctemu JiHIMHUX HEPIBHOCTEH 3
OJIHIEIO 3MIHHOIO

Tema 2. KBAJIPATHYHA ®YHKIIA

(20 200)

YdyeHb/yyeHUuU:
HABOJAUTH MPUKJIAIM KBAAPATUIHOL
yHKmii;
00umc/II0€ 3HaueHHs (QYHKIIIT B TOYII1
MOSICHIOE MepETBOPEHHS

noOy10BU rpadika
GyHKIIT;
xapakTepu3ye GyHKIIO 3a ii rpadikom

PO3B’sI3y€ BIIPaBH, 1110

rpadikis
byuxuii: Ax)—Ax)ta; f(x) —f (x+a); f
(x) — Kk (x), f (x) — — flx); anroputrm

KBaJpaTUYHO1

Bnactuocti dyunkuii. Hymi dyHkii,
MIPOMIKKH 3HaKOCTAJIOCT1, 3POCTaHHS 1
cnagaHHs GyHKUIT, HalOIbIIE Ta
HaliMEHIIIe 3HauYeHHs (QyHKIIII.
[TeperBopenns rpadikiB GyHKITIH.
KBangpatuuna ¢yukiis, ii rpadik i
BJIACTUBOCTI.

KBaapartna nepiBHicTh. CHcTeMa IBOX
PIBHSHB 3 JIBOMA 3MIHHUMH.

Cucrema 1BOX piBHSHB 3 JBOMA
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nepeadavaThb: o0y 0By rpadika
KBaIpaTUIHOI PYHKIT; pO3B’A3yBaHHS
KBaJIpaTHUX HEPIBHOCTEW; 3HAXOHKCHHS
PO3B’S3KIB CHCTEM JIBOX PiBHSHb 3
JIIBOMa 3MIHHHMH, 3 IKUX X04a O ogHe
PIBHSIHHS IPYTOTO CTEINEHST; CKJIaJaHHS 1
PO3B’s3yBaHHS CUCTEM PIBHSIHB 3 TBOMA
3MIHHUMH SIK MaTeMaTHYHUX MOJICIICH
PUKJIATHAX 33]1a4

3MIHHHUMH SIK MaTeMaTH4YHa MOJEIb
MIPUKJIAIHOT 3a/1a41

Tema 3. YUCJIOBI HOCJIIAOBHOCTI (/0 200)

Y4yeHb/y4yeHulIst:

HABOJIMTH MPHUKJIAJAN: YHCIOBOT
MOCITITOBHOCTI; apu(PMETHIHOI Ta
T€OMETPUYHOI MPOTPECii;
(opmy.Ji10€ 03HAYEHHS 1 BIIACTUBOCTI
apu(METUYHOI Ta TEOMETPUYHOT
Iporpeciii;
3alUCY€ i MOACHIOE:

¢opmyau: n-ro 4aeHa

apu(METHIHOI Ta TeOMETPUYIHOT

MPOrpPECiii, CyMHU NEPIINX # YJICHIB

IIUX MPOTPECIH;

eracmugocmi apupMETUIHOT Ta

T€OMETPUYHOI MpoTpecin
PO3B’AI3y€ BIPaBH, L0
nepeadayarTb: 0OYMCICHHS YWICHIB
nporpecii; 3aJjlaHHs Iporpecii 3a
TAaHUMHU IX YiIeHaMHu a0bo
CITIBBITHOIIICHHSIMH MI>K HAMU;
OOYHCIICHHS CYM TEPIIKX 7 YICHIB
apu(METUIHOT 1 TeOMETPUYHOT
porpeciii; BUKOPUCTaHHS hOpMyJT
3arajbHUX YICHIB 1 CyM MpPOrpecii s
3HAXO/)KCHHSI HEBIJJOMHX €JIEMEHTIB
porpecii

YucnoBi MOCIIIIOBHOCTI.

ApudmeTnuHa Ta reOMETpHUYHA
nporpecii, iX BIacTuBocTl. PopMynu
n-ro wieHa apu(MeTUYHOI Ta

T€OMETPUYHOI MPOTpeCiit.

dopmyJii CyMU MEPIUINX /1 YJICHIB
apuMETUIHOI Ta T€OMETPUYHOT
mporpecii

Tema 4. OCHOBU KOMBIHATOPUKH, TEOPII UMOBIPHOCTEM TA

CTATUCTHUKH (8 200)

Y4yenb/y4yeHuus:
HABOJAUTH MPUKJIAN: BUIAIKOBUX
MOJiM, MOaHHS CTATUCTUYHUX JAHUX Y

OcHOBHI ITpaBuIa KOMOIHATOPUKH.

YacToTa Ta UMOBIPHICTh BUIIAIKOBOI
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BUTJISIII TaOIMIh, Alarpam, rpadikis,
3aCTOCYBaHHS MPaBUJI KOMOTHATOPUKH
MOSICHIOE, 110 TAKe: YacTOTa
BHITQIKOBO1 TTO/11, TMOBIPHICTH
BUIIAIKOBOT IMOI1

3HAXOAUTD, BiIOUPAE i BIOPSAIKOBYE
1H(opMalIlito 3 TOCTYIHUX JKEPE
PO3B’sI3y€ 3aja4i, 10 MepeadavYaTh:
BUKOPUCTAaHHSA KOMOIHATOPHUX MPaBUJI
CyMH Ta JOOYTKY; 3HAXO>KCHHS
HWMOBIPHOCT1 BUTIAJIKOBOT MOIIT;
0OYHCIIEHHS YaCTOTU BUIIAKOBOT MO/IIT;
MOJaHHS CTATUCTUYHUX JIAHUX Y BUTJISAII
TabuIIb, larpam, rpadikis

moaii.
[To4yaTKoOB1 BiTOMOCTI PO CTATUCTHKY.

CroocoOu moIaHHs JJaHUX Ta iX
00poOKu

Po3B’s13y€ clo:keTHI 3a1a4i HA: pO3paxyHOK Ta aHaii3 (PiHAHCOBOI CIIPOMOKHOCTI
POJMHU; PO3PaXyYHOK 00CATY CIIAYEHUX TOIATKIB; IPHUHHATTS PIIEHh CTOCOBHO
0COOMCTHX Ta KOJICKTUBHUX (hiHAHCOBUX IMHUTAHb TOIIO

7 KJaac

I'EOMETPIA

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

OuikyBaHi pe3yJIbTATH HABYAJIbHO-
Mi3HABAJBHOI JiAJILHOCTI YYHIB

3MicT HABYAJIBHOT0 MaTepiaxy

Tema 1. EJIEMEHTAPHI TEOMETPUYHI ®IT'YPH TA IX

BJIACTUBOCTI (8 200)

Y4eHb/y4yeHUlIst:
HABOJMTH MPUKJIAAU TCOMETPUIHUX
¢biryp, ykazaHux y 3MiCTi;
MOSICHIOE, 1110 TaKe: TOYKa, IpsiMa,
HaJIe)KaTH, JIS)KATH MK, BIJIPI30K,
IPOMiHb, KYT, JOBKHHA BIpI3Ka,
rpajycHa mipa KyTa, piBHI B1Ipi3KH,
piBHI KyTH, OiCEKTpHCa KyTa, BiJICTaHb
MIK TOYKaMH;
(hopmyT10€: BIACTUBOCTI: PO3MIIIICHHS
TOYOK Ha MPSIMii; BUMIPIOBaHHS 1
BIJIKJTQTAaHHS BIIPI3KiB 1 KYTIB,;

I'eomeTrpuuHni dirypu.

Touka, psiMa, B1JIP130K, TPOMiHb, KYT.
Ix BmacTuBOCTI.

BumiproBanHs BiApi3KiB 1 KyTiB.
bicektpuca kyTa.

Bixcrans M JBOMa TOYKaMU
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kiaacudgikye Kkytu (TocTpi, IpsMmi, Ty,
PO3TOPHYTI);

BHMIPIO€ Ta 00YHCIIOE: TOBKUHY
BiJIpi3Ka, TpajyCHy Mipy KyTa,
BUKOPHUCTOBYIOYH BIIACTHBOCTI 1X
BUMIPIOBAHHS;

300paxKye€ i 3HAXOAUTHh HA MAJIIOHKAX
reoMeTpuy4Hi Girypu, BKa3zaHi y 3MiCT1
3aCTOCOBY€E BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’S3yBaHHs 3a/1a4

Tema 2. BBAEMHE POSMIIIEHHSA NPAMUX HA INIVIOIIUWHI (/2 200)

Y4yenb/yyeHuus:

HABOJMTH MPHUKJIAJAN TCOMETPUYHUX
dbiryp, ykazaHux y 3MiCTi
CHiBBiTHOCHTB 3 00'€KTaMHU
HaBKOJIMIITHBOT TIMCHOCTI: CYMIXKHI Ta
BEPTUKAIBbHI KYTH, TapaJIeTbHI Ta
NEPHEHANKYJISAPHI MPSAMI;

MOSICHIOE:

110 TaKe TeOpeMa, O3HAYCHHs, O3HAKa,
HACJI1JI0K, YMOBa 1 BAMOT'a TEOPEMH,
npsiMe 1 o0epHeHe TBEPIPKEHHS,
JIOBEJICHHS TEOPEMU;

CYTbh JIOBEJICHHS BiJl CYyIIPOTUBHOTO;
| popmy.aroe:

* 03HA4eHHsA. CYMDKHHX 1 BEPTUKAIbHUX
KYTIB, apaJeIbHUX 1
MEPICHANKYJIIPHUX TPSIMUX,
NEPIEeHIUKYIIAPa, BiACTaH1 BiJl TOYKHU J0
IPSMOi;
© 81aCmMu8ocmi: CyMDKHHUX 1
BEPTUKAIBHUX KYTIB; apaJeIbHUX 1
MEPICHANKYJIIPHUAX TPSIMUX, KYTiB,
YTBOPEHHX TIPH MEPETHHI MapaeIbHUX
MPSIMUX CIYHOIO;

O3HaKU MapaJeIbHOCTI MPSIMUX
BHMIpPIO€ Ta 00YHCIIOE BIJICTaHb B1JT
TOUYKHU 10 MPSIMOT;
300paxkye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: TTapaJieNbHI U

CyMIDXKHI Ta BepTUKaJIbHI KYTH, 1X
BJIACTUBOCTI.

[TapanenbHi Ta NEPHIEHANKYIISIPHI
mpsiMi, X BIIACTUBOCTI.

[Tepnenaukymsip. Bixcranp Big TOUKH
1o npsmoi. KyT Mik 1BoMa MpsSMUMH,
10 TIEPETUHAIOTHCS.

KyTu, yTBOpeHi mpu nepeTrHi 180X
npsiMux ciuHoro. O3Haku
napasesbHOCTI MPSIMUX.

BractuBocCTI KyTiB, yTBOPEHUX TIPH
MEPETHHI MapajeIbHUX MPSIMUX
CIYHOIO
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NepPIEHIUKYJISIPHI MPsIMI;
NEPHEHAUKYIIAP; KyTH, YTBOPEH1 IIPH
MEPETHHI IBOX MPSIMUX CIYHOIO;
00IPYHTOBYE TapaNEIbHICTB 1
NEPICHIUKYIIIPHICTD MPSMUX;
JAOBOJAUTH: BIACTUBOCTI CYMDKHHUX 1
BEPTUKATLHUX KYTiB; TApaICITbHAX
PSIMUX; TICPIICHIUKYIISIPHUX TIPSIMUX;
3aCTOCOBY€E BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’I3yBaHHS 3a1a4

Tema 3. TPUKYTHUKHU. O3HAKH PIBHOCTI TPUKYTHUMKIB (22 200)

Y4yenb/yyeHuus:

HABOAMTH MPHUKJIAAN: TEOMETPUIHHUX
biryp, ykazaHUX y 3MICTi; pIBHUX
diryp;
MOSICHIOE, 1110 TaKe PiBHI Pirypu;
dpopmyuroe:
* 03HaAYeHHs: 30BHIIIHBOTO KyTa
TPUKYTHHKA; PI3HUX BUJIIB TPUKYTHUKIB;
OiCEeKTpUCH, BUCOTH, MEJIIaHU
TPUKYTHUKA,

gracmusocmi. pIBHOOEAPEHOTO 1
| IPSIMOKYTHOTO TPUKYTHHUKIB;
O3HaKu. PIBHOCTI TPUKYTHHUKIB,
PIBHOOEIPEHOTO TPUKYTHHUKA;
KJIacu@iKye TPUKYTHUKH 32
CTOPOHAMH 1 32 KyTaMHu;
300paxkye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: PIBHOCTOPOHHI,
piBHOOEIpEH1, MPSMOKYTHI TPUKYTHUKHU
Ta iX €JIEMEHTHU; 30BHIIIHIA KyT
TPUKYTHHKA; PIBHI TPUKYTHUKHU;
00IPYHTOBY€: HAJICKHICTh TPUKYTHHUKA
JI0 TIEBHOT'O BUJ1Y; PIBHICTh
TPUKYTHHKIB,;
JAOBOJUTH: BIACTUBOCTI i O3HAKHU
PIBHOOEAPEHOTO TPUKYTHUKA;
BJIACTUBICTh KYTIB TPUKYTHHUKA;
BJIACTUBICThH 30BHIIIHBOTO KyTa
TPUKYTHUKA;

TpuxyTHHK 1 Hioro enemenTu. Bucora,
OicekTpuca 1 Me/IiaHa TPUKYTHHKA.

PiBHicTh TeoMeTpuuHHX (iryp. O3HaKH
PIBHOCTI TPUKYTHHUKIB.

Bunu TpukyTHUKIB.

PiBHOOEIpEHMIT TPUKYTHHUK, HOTO
BJIACTUBOCTI Ta O3HAKHU.

HepiBHicTh TpUKyTHHUKA.
CyMa KyTiB TPUKYTHHKA.

30BHILIHIN KYT TPUKYTHHKA Ta HOTO
BJIACTUBOCTI.

BriactuBOCTI PSAMOKYTHUX
TPUKYTHHKIB
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3aCTOCOBY€E BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a1a4
MPAKTUYHOTO 3MICTY

Tema 4. KOJIO I KPYT (8 200)

Y4eHb/y4eHUlIs:
HABOAMTH MPHUKJIAJAN TCOMETPUIHUX
biryp, ykazaHux y 3MicCTi;
dpopmyurroe:

O3HA4eHHs.! KOJa, KpyTa, iX eJIEeMEHTIB;
JOTUYHOI JI0 KOJIa; CEPEIUHHOTO
NEePIeHANKYJIIIpa A0 BiApi3Ka; KoJja,
OTMCAHOTO HABKOJIO TPUKYTHHKA, 1
KOJIa, BOMCAHOTO B TPUKYTHHK;

61ACMUBOCMI.; CEPETMHHOTO
MEePIEHIUKYJIIpa 10 BIPI3Ka;
OICEeKTpPHUCH KyTa; JOTUYHOIL 10 KOJIa;
JiaMeTpa 1 Xopu KoJja; CepeIMHHUX
NEePHEeHAUKYJIIAPIB 10 CTOPIH
TPUKYTHHKA; O1CEKTPUC KYTIB
TPUKYTHUKA;
300paxKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: KOJIO Ta HOTO €JIEMEHTH;
JOTUYHY JI0 KOJIa; KOJIO, BIUCAHE B
TPUKYTHHUK; KOJIO, ONTUCAHE HABKOJIO
TPUKYTHUKA;

BHKOHYE€ [IUPKYJIEM 1 JIIHINKOIO 337124l
Ha MOOYJI0BY BKa3aH1 y 3MiCTi;
3aCTOCOBY€E BUBUCHI O3HAYCHHS 1
BJIACTHUBOCTI JI0 pO3B’sI3yBaHHs 3a/a4,
30KpeMa MPaKTUIHOTO 3MICTY

Kouo. Kpyr.
JloTruHa 10 KoJIa Ta 1i BIIACTUBICTb.

OcHoBHI 331241 Ha MOOY/IOBY:

- moOya0Ba TPUKYTHHKA 32 TPhOMA
CTOpOHAMU;

- moOyIoBa KyTa, IO TOPIBHIOE
JTAaHOMY;

- 1moOyao0Ba OICEKTPUCH TAHOTO KYTa;

- TOJLJ JAHOTO BiJIpi3Ka HABIILI;

- 1moOy0Ba MPsIMOi,
NEPICHIUKYJIIPHOT 10 JTaHOI.

KOJIO, OIIMCAaHC HABKOJIO TPUKYTHHKA.

Koo, Bniucane B TpUKYTHUK

Po3B’s13y€ 3a1a4i NPaAKTUYHOI0 3MIiCTY Ha: 3HAXOJPKCHHS BIJICTaHI J10
HEJIOCTYIHOI TOYKH; BCTAHOBJICHHS PIBHOBIIIAJICHOCT] 00’ €KTIB HA TTOBEPXHI
3emili; BAKOPUCTAHHS JKOPCTKOCT1 TPUKYTHUKA B OY/IIBHUIITBI TOIIO

8-11 kiac

I'EOMETPIA
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(70 200, 2 200 na muscoens, pezepe — 12 200)

OuikyBaHi pe3yJIbTATH HABYAJIBHO-
Mi3HABAJBHOI JiAJILHOCTI YYHIB

3MicT HAaBYAJIBHOT0 MaTepianxy

Tema 1. HOTUPUKYTHMUKMU (22 200)

Y4yeHb/y4eHUIIs:
HABOJMTH MPHUKJIAJAN T€OMETPUYHUX
¢iryp, yKazaHux y 3MICTI;
MOSICHIOE, 1110 TaKe: YOTUPUKYTHHUK;
OIMYKJIUW 1 HEOMYKJIMM YOTUPUKYTHHK;
€JIeMEHTH YOTUPUKYTHUKA;

dpopmy.nroe:

O3HAYEeHHS 1 61ACMUBOCMI
BKa3aHUX Y 3MICTI
YOTUPUKYTHUKIB; [ICHTPAIbHUX 1
BIMCAHUX KYTIB; BIIUCAHOTO 1
OMKUCAHOTO YOTUPUKYTHUKIB;
Cepe/IHbOI JIIHIT TPUKYTHHKA 1
Tpamnerii;

O3HaKu Tapalesaorpama;
BIIMCAHOTO 1 OITUCAHOTO
JOTUPUKYTHUKIB;

meopemy: Paneca; Ipo cymy
KyTiB YOTHPUKYTHHKA,;

KJIacu@ikye YOTUPUKYTHUKH;
300pasKy€ Ta 3HAXOAUTH HA
MAJIIOHKAX YOTUPUKYTHUKHU PI3HUX
BHJIIB Ta iX €JICMCHTH,
00I'PYHTOBY€ HAJIC)KHICTh
YOTUPUKYTHHUKA JI0 IEBHOTO BU]IY;
JAOBOAMTH: BJIACTUBOCTI i O3HAKU
napasejgorpama; BJacTUBOCTI
NpsIMOKYTHHKA, poM0a, KBaJpara,
3aCTOCOBY€ BUBUYCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHSI 3a7a4,
30KpeMa MPaKTUYHOTO 3MICTY

YoTupuKyTHUK, HOro ereMeHTH. Cyma
KYTiB 4OTUpUKYyTHUKA. [lapanenorpam,
WOro BJIACTUBOCTI ¥ O3HAKH.

[IpssMOKYTHHUK, poMO, KBaJipaT Ta ix
Bl1acTUBOCTI. Tpamnertis.

Brmcani ta nentpanpHi KyTH. Brincani
Ta OMKCAaH1 YOTUPHUKYTHHUKH.

Teopema @aneca. Cepenus JiHis
TPUKYTHUKA, ii BIACTUBOCTI.

Tema 2. HIOAIBHICTD TPUKYTHHMKIB (/0 200)

33




Y4yenb/yyeHuus:
HABOJAUTH MPUKJIAIM TT0T10HUX
TPUKYTHHKIB,;
MOSICHIOE 3B’SI30K MIXK PIBHICTIO 1
10/1I0HICTIO TEOMETPUIHUX ITYD;
q)opMy.moe.
meopemy: Ipo MeIlaHu
TPUKYTHHUKA; PO BIACTUBICTh
OICEeKTPUCH TPUKYTHHUKA;
03Ha4eHHs NONIOHUX TPUKYTHHKIB;
03HaKu MO10HOCTI TPUKYTHHKIB;
y3aeanvneny meopemy daineca;
300paxKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX MMOA10HI TPUKYTHUKH;

00IPYHTOBYE MOIIOHICTh TPUKYTHHKIB;
3aCTOCOBY€ BUBUCHI O3HAUCHHS U
BJIACTUBOCTI JI0 PO3B’sI3yBaHHSI 3a7a4,
30KpeMa IpHu 3HaAXO/KEHHI BiJICTaHEH
Ha MICIIEBOCTI

V3aranpHeHa Teopema Daneca.
[TomiOHI TPUKYTHUKH.
O3Haku MoAI0HOCTI TPUKYTHHUKIB.

BnactuBicTh MeniaHu Ta O1CEKTpUCH
TPUKYTHUKA

Tema 3. PO3B’AA3YBAHHSA IPAMOKYTHUX TPUKYTHUKIB (/4 200)

Y4eHb/y4yeHu1Is:
HABOJMTH MPHUKJIAJAN T€OMETPUYHUX
¢biryp Ta CriBBiAHOIICHD, YKa3aHUX Y
3MICTI;
MOSICHIOE: 1110 TaKe Ioxuia Ta i1
MIPOEKIIisT; IO 03HAYAE «PO3B’A3aTH
PSIMOKYTHUI TPUKYTHHK,
q)opMy.moe.
eracmusocmi NEPICHAUKYIIAPA 1
TTOXHUJION;
O3Ha4eHHs1 CUHYCa, KOCHUHYCA,
TaHTeHCa TOCTPOTO KyTa
MPSMOKYTHOTO TPUKYTHHKA;
meopemy Ilidaropa;

* CniesiOHOWeHHs: MK CTOPOHAMH 1
KyTaMU MIPSIMOKYTHOTO
TPUKYTHUKA;

3HAXOAUTH HA MAJIIOHKAX CTOPOHU
IPSIMOKYTHOTO TPUKYTHUKA,

CuHyc, KOCUHYC, TAHT€HC TOCTPOTO
KyTa IPsIMOKYTHOTO TPUKYTHHUKA.

Teopema Ilidaropa.

[lepnenaukyssip 1 moxmia, ix
BJIACTUBOCTI.

CriBB1IHOILIEHHS M1’ CTOPOHAMH 1
KyTaMH MPsIMOKYTHOTO TPUKYTHHKA.

3HaYeHHS CHHYCa, KOCUHYyCa, TAHTeHCa
JESKUX KYTIB.

Po3B’s13yBaHHs IPSIMOKYTHUX
TPUKYTHHKIB
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BIJTHOIIICHHSI SIKUX JIOPIBHIOE CUHYCY,
KOCHHYCY, TAHT€HCY BKa3aHOIO
rOCTPOro KyTa;

004U CIII0€ 3HAYCHHS CUHYCA,
KOCHHYCa, TaHreHca Juist KyTiB 30°, 45°,
60°;

poBoauTh Teopemy Ilidaropa;
PO3B’A3Y€ MPSMOKYTHI TPUKYTHUKHU
3aCTOCOBY€E BUBUCHI O3HAUCHHS 1
BJIACTUBOCTI /10 PO3B’SI3yBaHHS 3a7a4,
30KpeMa MPaKTUIHOTO 3MICTY

Tema 4. MHOI'OKYTHUMKM. IIJIOIII MHOI'OKYTHUMKIB

(12 200)

Y4eHb/y4yeHUlIst:
HABOAMTH MPHUKJIAJAN TEOMETPUIHUX
¢biryp, yKkazaHHuX y 3MICTI;
MOSICHIOE, 1110 TaKe: MHOTOKYTHHK Ta
HOT0 €JIEMEHTH; IUTOIIa MHOTOKYTHHKA,;
MHOTOKYTHUK, BIIMCAHUH Y KOJIO Ta
ONMCAHMN HABKOJIO KOJa;
¢popmy.roe:

* O3HAYeHHs. MHOTOKYTHHKA,
BIIMCAHOT'O y KOJIO; MHOTOKYTHHKA,
OIKMCAHOT0 HABKOJIO KOJIA;
meopemy: TPO TUIOILY
NPSIMOKYTHHKA, TTapajiesorpama,
TPUKYTHUKA, TPATIEIIii;

3amucye€ Ta NOSICHIOE (POPMYJIH TUIOTII
reoMeTpuyHuX (iryp, ykazaHux y
3MICTI;

300pasKye Ta 3HAXOAUTH HA
MAJIIOHKAX: MHOTOKYTHHK 1 10T0
€JIEMEHTH; MHOTOKYTHHUK, BITMCAHUH Y
KOJIO; MHOTOKYTHHK, OTTUCAHUN
HABKOJIO KOJIa;

CHiBBiAHOCHUTH 3 00'€KTaMu
HABKOJIMIITHBOT JIMCHOCTI BKa3aH1 y
3MICTI irypHu;

004YM CJII0€ TUTOIT BKa3aHUX Y 3MICTI
diryp;

MHOrOKyTHUK Ta HOT0 €JIEMEHTH.

MHOTOKYTHUK, BOUCAaHUH Y KOJIO, 1
MHOTOKYTHUK, OITMCAHUIN HABKOJIO
KOJIa.

[ToHATTS TUIONII MHOTOKYTHHKA.
[Tomi mpsAMOKYTHUKA,

napanenorpama, pom0a, TpuKyTHHUKA,
Tpanenii
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3aCTOCOBY€ BUBUYCHI O3HAYCHHS,
BJIACTUBOCTI Ta POPMYJIH 110
pO3B’s3yBaHHS 33724, 30KpeMa
3HAXO/KEHHSI TUTOII peaTbHUX 00’ €KTIB;
PO3B’sI3y€ 3a1a4i Ha: pO30OUTTS
MHOTOKYTHUKA Ha PIBHOBEJIHKI,
JTOCI1KEHHS PIBHOCKJIAAEHOCTI
MHOT'OKYTHHUKIB TOLIO

Po3B’s13y€ 3a1a4i NPAaKTUYHOIO 3MICTY Ha: BU3HAYEHHS BIICTaH1 J0
HEJOCTYIHOI TOUKH; BUCOTHU MPEAMETA; 3HaAXOHKEHH KyTIiB (KyTa MiaiomMy
JIOpOTH, BIIKOCY, KyTa, ]l SKUM BUIAHO JESKUIM MPEeaAMET) TOIIO

9-11 KJIacC

I'EOMETPIA

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

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Mi3HABAJIbHOI JiSlJIbHOCTI Y4YHIiB

3MiCT HABYAJIBHOI0 MaTepiaxy

Tema 1. KOOPANHATHU HA IIVIOUHI (8§ 200)

Y4yeHb/y4yeHulIst:
HABOJAUTH MPHUKJIAH CITIBBITHOIICHD,
yKa3aHUX y 3MICTI;
MOSICHIOE:
10 TaKe CUHYC, KOCHHYC, TAHT€HC
KyTiB Big 0° no 180°; piBHSHHS
dirypu;
SK MOJICHA 3a0amu Ha KOOPIHHATHIN
IUIOUIMHI: TIPSIMY; KOJIO;
(hopmyJ1I0€ TEOPEMU TPO:
BIJICTaHb MK JIBOMa TOYKAMH;
KOOPJAMHATH CEPEANHU BiIPI3Ka;
3aMUCY€ TA MOSICHIOE:
© ghopmynu KOOPJIMHAT CEPEIUHH
BiJIpi3Ka, BiICTaHI MIXK IBOMA
TOYKAMHU,
PIBHAHHA KOJNA, IPSAMOI,
300paxye Ta 3HAXOAUTH HA

CuHyc, KOCUHYC, TaHT€HC KyTiB Bix 0°
no 180°.
ToroxHOCTI:

sin (180° — a) = sin a;
cos (180° — a) =—cos a.

Koopaunatu cepeaunu Bipi3ka.

Bixcranp MiK JBOMa TOUYKaMH 13
3aJIaHMMH KOOPJMHATAMH.

PiBHsIHHS KOJa 1 IPAMOi
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MAJIIOHKAX FeOMETPUYHY QIrypy
(mpsiMy, K0JI0) 3a i PIBHSHHSIM Y
3aJlaHiil CUCTEeM1 KOOPIMHAT;
o0umcIIoE:
KOOPJIMHATH CEPEIUHU BIAPI3Ka;
BiJICTAaHb MK IBOMa TOYKAMU,
3aJJaHUX CBOIMH KOOPJAUHATAMU;
AOBOAMTH TEOPEMY IPO: BIJICTAHb M1XK
JIBOMA TOYKAMH; KOOPJAUHATH CEPeINHN
BIJIp13Ka;
3aCTOCOBY€E BUBYEHI (hopmMyu i
PIBHSHHS (PITyp 10 pO3B’ I3yBaHHS
3aa4y

Tema 2. BEKTOPH HA IIVIOIIUHI (/2 200)

Y4eHb/y4yeHu1Ist:
HABOJIMTH NMPUKJIAJAU: PIBHUX,
MPOTUJICKHUX, KOJTIHEAPHUX BEKTOPIB;
MOSICHIOE:
wo maxe: BEKTOP; MOJYJb 1
HAIPsIM BEKTOPa; OJMHUYHUIN
BEKTOP; HYJIb-BEKTOP; KOJIHEapH1
BEKTOPH; IPOTUJICKHI BEKTOPH;
KOOPJAMHATH BEKTOPA; cyma 1
PI3HUIIS BEKTOPIB; I00yTOK BEKTOpa
Ha YHUCIIO;
5K 3a0amu BEKTOD;
SK 8IOKIAacmMu BEKTOP BiJI 3a71aHOT
TOYKHU;
3a AKUMU NPABUTLAMU 3HAXOOSAMD:
CyMy BEKTOpIB; 100YTOK BEKTOpa
Ha YHCTIO;
dpopmy.nroe:
O3Ha4eHHs: PIBHUX BEKTOPIB;
CKaJIIPHOTO TOOYTKY BEKTOPIB;
enracmugocmi: I Haj
BEKTOpaMU;
300pasKye i 3HAXOAUTH HA MAJIOHKAX:
BEKTOP; BEKTOP, pIBHUI a00
OPOTUJICKHUM TaHOMY, KOJIIHEapHUH 13
JaHUM, Y T. 4. 32 HOr0 KOOpJIMHATAMU;
BEKTOD, 10 JIOPIBHIOE CyM1 (PI3HHMIII)

Bekrop. Moayib 1 HanpsiM BEKTOpa.
PiBHICTB BEKTOPIB.

Koopaunatu BekTopa. JlogaBaHHs 1
BiIHIMaHHS BEKTOPiB. MHOKECHHS
BekTOopa Ha uncio. KomineapHi
BekTOpHu. CKaApHUil 10OyTOK
BEKTOPIB
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BEKTOPIB, JOOYTKY BEKTOpa Ha YUCJIO;
o0umciIoe:
KOOPJIMHATU BEKTOPA, CYMH
(p13HUII) BEKTOPIB, TOOYTKY
BEKTOpa Ha YHCJIO;
JIOBKMHY BEKTOpa, KyT MIX JIBOMa
BEKTOPaMU;
OOIPYHTOBYE: PIBHICTb, KOJIIHEAPHICTh
BEKTOPIB;
3aCTOCOBY€E BUBUEHI O3HAUYCHHS 1
BJIACTUBOCTI 10 PO3B’sI3yBaHHS 33124

Tema 3. PO3B’SI3YBAHHS TPUKYTHUMKIB (/0 200)

Y4yeHb/y4eHU1Is:

MOSICHIOE, 1110 O3HAYa€ «poO3B’A3aTU
TPUKYTHHK;

(phopmy.iroe TEOpEMY: KOCHHYCIB;
CUHYCIB;

3alUCY€ Ta MOSICHIOE (HOpMyIH TLIOMI
tpukyTHuka (I'epona; 3a  nBoma
CTOpOHAMU 1 KyTOM MiK HUMH);
300paxKy€ Ta 3HAXOAUTH HA MAJTIOHKAX
€JIEMEHTH TPUKYTHHUKA, HEOOXIJTHI It
00YHCIICHHS 1oro HEB1JIOMHUX
CJICMCHTIB;

004N CJII0€E: TOBXUHU HEBIIOMUX CTOPIH
Ta TpajyCHI MIPU HEBIAOMHUX KYTIB
TPUKYTHHKA; TJIOII TPUKYTHHUKIB;
3aCTOCOBY€E BUBUYCHI (OpMyJH 1
BJIACTHUBOCTI JIO PO3B’S3yBaHHs 3a1a4

TeopeMu KOCHHYCIB 1 CHHYCIB.

dopmynu IS 3HAXOHKEHHS TUTOIIT
TPUKYTHHKA

Tema 4. IPABUJIBHI MHOI'OKYTHHMKMU. TOBKHHA KOJIA. IIVIOIITA

KPYT'A (10 200)

Y4eHb/y4yeHUIIst:
HABOJAUTH MPUKJIAH T€OMETPUUHHUX
¢biryp, ykazaHux y 3MiCTi;
NMOSICHIOE, 1110 TaKe: Ayra KoJja;
JIOBKWHA KOJIa; IJIOIIa KpyTa;
MpaBUJIbHUM MHOTOKYTHHK (TPUKYTHHK,
YOTUPUKYTHUK, IIECTUKYTHUK),
BIIMCAaHUH y KOJIO Ta ONTMCAHUIN HABKOJIO

[IpaBunbHUI MHOTOKYTHUK, MOTO
BUJIU TA BJIACTUBOCTI.

[IpaBunbHUI MHOTOKYTHUK, BIIUCAHUN
Y KOJIO Ta OITMCAaHUK HABKOJIO KOJIa.

JloBxxuHa koJa. JloBknHa yry Koja.
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KOJIa;
CHIiBBITHOCHUTE 3 00'eKTaMu
HABKOJIMIITHBOT JTIMCHOCTI BKa3aH1 y
3MICTI Qirypu;

00uMcIII0€: pajiyc Kojia 32 CTOPOHOO
BITMCAHOTO B HHOTO MPaBUIILHOTO
MHOTOKYTHHKA (TPUKYTHUKA,
YOTUPUKYTHHUKA, IECTUKYTHUKA) 1
HaBMAaKH; paJilyc KoJjia 32 CTOPOHOIO
OTKMCAHOTO HaBKOJIO HHOTO
IPABUJIBHOTO MHOTOKYTHHKA
(TPUKYTHUKA, YOTUPUKYTHHKA,
HMIECTUKYTHHUKA) 1 HABMAKH; IOBKUHU
KOJIa 1 IyTH KoJia; TUIONI KpyTa, CEKTopa
Oyaye; NpaBUIbHUNA TPUKYTHHK,
YOTUPUKYTHUK, MECTUKYTHUK;
3aCTOCOBY€E BUBUCHI O3HAUCHHS,
BJIACTUBOCTI Ta OPMYJIH JI0
pO3B’sI3yBaHHS 3a7a4

IT;moma kpyra ta 1oro 4acTuH

Tema 5. TEOMETPUYHI HEPEMIIUEHHSA (6 200)

Ydenb/yyeHuuns:
HABOJMTH MPUKJAAU:: GITYyp Ta iX
o0pa3iB MpU TEOMETPUIHUX
NEPEeMINICHHSX, YKa3aHUX Y 3MICTi;
¢biryp, sSKi MarOTh IIEHTP CUMETPIi, BIiCh
CUMETpIi; piBHUX DIryp;
MOSICHIOE, 1110 TaKe: EPEMIILICHHS
(pyx); 00pa3 ¢irypu mpu
reOMETPUYHOMY TepeMILIEHH]; (irypa,
CUMETpUYHA JIaH1 BITHOCHO TOYKHU
(mpsiMo1); CUMETPIs BITHOCHO TOYKH
(mpsiMoi); mapajieTbHe IEPEHECEHHS;
MOBOPOT; PIBHICTH QIryp;
popmy.aroe:

* 03HaveHHs: PIBHUX PIryD;
eracmusocmi: TIEPEMIIICHHS;
CHUMETpIi BITHOCHO TOYKH (MPSIMOI);
napasebHOTO MePEeHECEHHS;
IOBOPOTY;

300paxye€ i 3HAXOAUTH HA MATTFOHKAaX
¢irypu, B sIKi IepexoadaTh IaHi Girypu

[lepemimenns (pyx) Ta #oro
BJIACTUBOCTI.

CumeTpis BITHOCHO TOYKH 1 TIPSMOT,
MOBOPOT, NapajelbHe IePEeHECEHHS.

PiBHicTh diryp
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P PI3HUX BHUJIAX MEPEMIIIICHb;
OOIPYHTOBYE: CUMETPUYHICTh JTBOX
¢biryp BiTHOCHO TOYKH (TIPSIMOT);
HasIBHICTH y (irypu 1entpa (oci)
cuUMeTpii; piBHICTH Diryp i3
3aCTOCYBaHHSM IEPEMIIIEHB;
3aCTOCOBY€ BMBYCHI O3HAYEHHS 1
BJIACTUBOCTI JIO PO3B’SI3yBaHHS 3a1a4

Po3B’s13ye€ 3a1a4i HA: 3HAXO/P)KEHHS HEBIJOMUX €JIEMEHTIB peallbHUX 00’ €KTIB;
3HAXOJIKEHHS TUIOII peaJbHUX 00’ €KTIB, HOKPUTTS MJIOUMHU MPABUIBHUMHU
MHOTOKYTHUKaMH TOIIO
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