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MMOSACHIOBAJIBHA 3AITUCKA
Mema 6a3060i 3azanvhoi cepedHbOi oc8imu. PO3BUTOK Ta CoIliaizarlis
0COOMCTOCTI Yy4HIB, (HOPMYBaHHS iXHbOI HAIllOHAJILHOI CaMOCBIJJOMOCTI, 3arajbHOi
KYJbTYPH, CBITOTJISITHUX OPIEHTUPIB, €KOJOTIYHOI'O CTHJIFO MHCJICHHS 1 TOBEIHKH,
TBOPYUX 3M10HOCTEH, JOCHIAHUIBKUX HABUYOK 1 HABUYOK IKUTTE€3a0€3MECUCHHS,
3JIaTHOCTI O CAMOPO3BUTKY Ta CAMOHABYAHHS B yMOBaX II00AIbHUX 3MiH 1 BUKIIUKIB.

BunyckHUK OCHOBHOI IIKOMM — 1€ HaTpiOT YKpaiHu, KUl 3Ha€ 11 1CTOpIIo;
HOCI1H YKpaiHCBKOI KyJIbTYpH, SIKAH MOBaXKa€ KyJbTypy 1HIIUX HApOiB; KOMIIETEHTHUI
MOBEIIb, 10 BUTPHO CHIJIKYETHCS JIEPKaBHOIO MOBOIO, BOJIOJIIE€ TaKOX PiAHOKO (y pasi
BIJIMIHHOCT1) i OJTHIEIO YU KiJIbKOMAa 1HO3eMHHUMH MOBaMH, Ma€ OakaHHS 1 3IaTHICTH JI0
CaMOOCBITH, BUSIBJISIE aKTUBHICTh 1 BIAMOBIAAJIBHICTE Y TPOMAJCHKOMY M OCOOMCTOMY
JKUTTI, 3JaTHUM 7O TMIANPUEMIMBOCTI Ta 1HIIIATUBHOCTI, Ma€ YSIBICHHS IIPO
CBITOOYJIOBY, O€pPEXHO CTAaBUTHCS 10 MPUPOAH, O€3MEUHO i JOLIIBHO BUKOPHUCTOBYE
TOCSTHEHHS HAYKH 1 TEXHIKH, IOTPUMYETHCS 3JI0POBOTO CIIOCOOY KHUTTSI.

[IpoBimHUM  3aco0oM  peamizailii BKa3aHOi METH €  3alpOBAKCHHS
KOMITETEHTHICHOTO MiJXOAY Y HaBYaJbHO-BUXOBHHUIMI TMpollec 3arajibHOOCBITHBOI
IIKOJIM IUTSIXOM (DOPMYBAHHS IPEIMETHHX 1 KIIFOUOBUX KOMIETEHTHOCTEH.

Kypc maTemaTuku OCHOBHOI IIKOJIM JIOTIYHO MPOJOBXKYE peajizalliio 3aBAaHb
MaTeMaTHUYHOI OCBITM YYHIB, pPO3MOYATy B TOYATKOBUX KJacax, PO3IIMPIOIOYU 1
JIOTIOBHIOIOYM 111 3aBJAaHHS BIAMOBIAHO 1O BIKOBHX 1 Mi3HABAIBHUX MOMJIUBOCTEH
mKoJisipiB. B ocHOBY moOynoBy 3MicTy Ta oprasizalii npoiecy HaB4YaHHSI MaTEMaTHKU
MOKJIAZICHO KOMHEemeHMHICHUU nioxio, BIANOBIAHO JO SKOTO KIHIIEBUM PE3YJIBTaTOM
HaBYaHHS TMpeaMera € cpopMOBaHI MEBHI KOMIETEHTHOCTI, SK 3JaTHOCTI YYHS
3aCTOCOBYBAaTH CBOI 3HAHHA B HABYAIBHUX 1 pPEAIbHUX JKUTTEBHX CHUTYaIlisX,
MOBHOIIIHHO OpaTH y4acTh B JKUTTI CYCIUIbCTBA, HECTH BIMOBIIAIBHICTh 3a CBOi ii.
HapuanHsi MaTreMaTMKM B OCHOBHIN ImIKOdl mnependadae GOpMyBaHHS MNPEIMETHOI
MaTeMaTUIHOI KOMIIETEHTHOCTI, CYTHICHMI OmMHUC KO mojaHo y po3aumn «OdikyBaHi
pe3ynbTaTH HaBYAJIBHO-MI3HABAIBHOI JISUIBHOCT» 1i€i mporpamu. DopMyBaHHS
3a3HAYEHOI KOMIETEHTHOCTI IMIAMOPSIKOBYEThCA peatizalli 3arajbHUX 3aBJaHb
IIK1JIbHOT MAaTEMAaTHYHO1 OCBITH. 10 HUX HaJIe)KaTh:

e (opmyBaHHS cmaénenHs 10 MaTeMaTHUKUA SK HEBIJ €MHOI CKJIaJ0BOi
3araJibHO1 KyJbTYPH JIOAUHHU, HEOOX1IHOT YMOBH ii OBHOI[IHHOTO XHUTTS B CY4aCHOMY
CyCIUIBCTBI Ha OCHOBI O3HAWMOMJICHHS 3 I1AeIMHU 1 METOJaMH MAaTeMaTHKU SIK



YHIBEpPCAbHOI MOBUM HAayKH 1 TEXHIKH, €(QEKTUBHOTO 3aco0y MOJETIOBaHHA 1
JOCITIJIKEHHS TIPOIIECIB 1 SBUI HABKOJIUIITHHOTO CBITY;

® 3a0€3MEUYCHHS 080J00IHHA MAaTEeMAaTUYHOI0 MOBOIO, PO3YMIHHS HHUMH
MaTeMaTHYHOI CHUMBOJIIKH, MaTeMaTHYHUX (GOpMYI 1 MoOJeled SK TaKuX, M0 JAr0Th
3MOTY ONIMCYBATH 3arajibH1 BIACTUBOCTI 00’ €KTIB, IPOIIECIB Ta SIBUIIL;

e (GopMmyBaHHS 30ammocmi  JOTIYHO  OOTPYHTOBYBaTM Ta  JIOBOJUTH
MaTeMaTU4yHl TBEPIKCHHS, 3aCTOCOBYBAaTH MaTeMaTH4HI METOOU Y npoueci
pO3B ;13yBaHH;1 HaBYAJIbHUX 1 NPAKTUYHUX 32724, BUKOPHCTOBYBATH MaTeMaTH4H1
3HAHHS 1 BMIHHS IT1]1 YaC BUBYEHHS 1HITUX HABYAIBHUX TIPEIMETIB;

® DPO3BHUTOK YMiHb TIPAIIOBATH 3 MIAPYYHUKOM, OMPAIbOBYBATH MATEMAaTHUYHI
TEKCTH, IIYKaTH 1 BUKOPUCTOBYBAaTH JOJATKOBY HaBUaNbHY iH(OpMAIlio, KPUTHIHO
OIliHIOBaTH 37100yTy 1H(QoOpMamito Ta 11 JKepena, BHOKPEMJIIOBAaTH TOJIOBHE,
aHaji3yBaTH, pOOUTH BHUCHOBKH, BHUKOPHUCTOBYBAaTHM OTpUMaHy iH(]opmMmaiio B
0COOHUCTOMY KHTTI;

e (opMmyBaHHS 30amHocmi OIIHIOBAaTH TPABUJIBHICTh 1 PpalliOHAIBHICTh
pO3B’sI3yBaHHS MaTE€MaTHYHUX 3a/ady, OOIPYHTOBYBATH TBEPKCHHS, NpUUMaTH
pIIIEHHS B yMOBaX HEMOBHO1, HA/IMIIIKOBO1, TOYHOI Ta MIMOBIpHICHOI iH(opMmarIii.

KpiM 1mx 3arajbHUX OCBITHIX 3aBJAaHb B OCHOBHIN HIKOJII peayi3yrOThCs TaKi
crierudidHi IS TaHOTO eTary HaBYaHHS MaTEMaTUKH OCBITHI 3aBIaHHS:

® pO3UIMPEHHS 3HaHb MPO YHUCIO (BiA HaTypajdbHUX YHCEN 10 IIHCHUX),
dbopMyBaHHS KyJbTypH YCHUX, MIUCbMOBUX, IHCTPYMEHTAIBHUX O0YNCIICHD;

e (QopmyBaHHS CHUCTeMH (YHKI[IOHATBbHUX IOHSATH, YMiHb BUKOPHUCTOBYBATH
¢GyHKIiT Ta iX rpadiku AN XapaKTePUCTHKU 3aJeKHOCTEH MK BEIMUYMHAMH, OIUCY
SIBUII] 1 IPOTIECIB;

e 3a0e3meueHHs OBOJIOJIHHA  YYHSAMH MOBOIO  airedpu, yMIHHIMH
3MIMCHIOBATH TIEPETBOPEHHS  aireOpaiuHuX BUpa3iB, pO3B’SA3yBaTH  PIBHAHHS,
HEpIBHOCTI Ta iX CHUCTEMH, MOJICIIOBATH 3a JIOTIOMOTOI PIBHSHB peajbHI CHUTYAIIii,
MOSICHIOBATH 37100y T1 pe3yJIbTaTu,

e 3a0e3MeUeHHs] OBOJIOAIHHSI MOBOKO TE€OMETpii, PO3BHTOK iX MPOCTOPOBUX
ySIBJICHb 1 ySIBH, YMiHb BUKOHYBaTH OCHOBHI T'€OMETPHYHI MOOYJIOBH 3a JIOIIOMOI'OIO
T€OMETPUYHUX 1HCTPYMEHTIB (JIIHIMKHK 3 MOALIKaMHU, TPAHCTIOPTUPA, KOCUHIIS, IUPKYJIIS
1 JTIHIAKK);

e (QopmyBaHHS 3HaAHb PO TEOMETPUYHI PITypH HA MJIOLINHI, IX BIACTHBOCTI, a
TaK0X YMiHb 3aCTOCOBYBATH 3700yTi 3HAHHS y HaBUAJbHUX 1 KUTTEBUX CUTYAIiSIX;

e (QopmyBaHHS YSBICHHS MPO HANUIPOCTIII TeoMeTpudHi (irypu B MpoCTOpi
Ta iX BJIACTHBOCTI, a TaKOXX MEPBUHHUX YMiHb 3aCTOCOBYBATH IX Yy HaBUYAJIBHHX 1
KUTTEBUX CUTYaIIsX;

® O3HAWOMJICHHA 31 crmoco0aMu 1 MeToJaMH MaTeMaTHYHUX JOBEICHb,
dbopMyBaHHS YMiHb iX MPAKTUYHOTO BUKOPUCTAHHS;

e (QopmyBaHHS 3HaHb PO OCHOBHI T€OMETPUYHI BEIMYUHU (JIOBXKHUHY, TUIOILY,
00’eM, Mipy KyTa), PO CIIOCOOU X BUMIPIOBAHHS i OOYMCIICHHS JIJIs IJIAHIMETPUYHUX 1



HAUMNPOCTIIINX CTEPEOMETPUYHUX (Iryp, a TaKoXk YMIHHS 3aCTOCOBYBaTH 3700yTi
3HAHHS y HaBYAJIbHHX 1 )KUTTEBUX CUTYALISIX;

® BHUBYCHHS T'€OMETPUYHUX MEPETBOPEHb IUIOUMHH Ta iX HAMMpPOCTIIINX
BIACTUBOCTEH, a TaKOXX PO3BUTOK B Y4YHIB (YHKIIOHAIbHHUX YSBJIEHb Ha
Tr€OMETPUYHOMY 3MICTI;

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

Kuarwuosi Komnonentu
KOMIIETEHTHOCTI

1 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,

BiAMiHHOCTI) MOBaMu | Iiarpamax, Ha rpadikax); po3yMiTH, OSICHIOBATH 1
MEePETBOPIOBATH TEKCTH MaTeMAaTUYHUX 3a7a4 (YCHO 1
MUCHEMOBO ), TPAMOTHO BUCJIOBTFOBATHCS P1HOIO
MOBOIO; TOPEYHO Ta KOPEKTHO BXKUBATH B MOBJICHHI
MaTeMaTUYHy TEPMIiHOJIOT1I0, YITKO, JIJAKOHIYHO Ta
3p0O3yMLJI0 POPMYIIIOBATH JYMKY, apI'YMEHTYBATH,
JIOBOJIUTHU MPABUIILHICTh TBEPKEHbB; TTOTIOBHIOBATU
CBI CTOBHUKOBHIA 3amac.

Cmaenennsn: po3yMiHHSI BOKJIUBOCTI YITKUX Ta
JAKOHIYHUX (OPMYJTIOBAHb.

Haeuanwvni pecypcu: 03Ha4YEHHS MOHSITH,
(dbopMyITIOBaHHS BIACTHBOCTEH, TOBEJACHHS TEOPEM

2 CnisikyBaHHS Yminna: cninkyBatucs iHO36MHOIO MOBOIO 3
iHO3eMHHMHM MOBAMM | BUKOPHCTAHHSIM YHCIIIBHUKIB, MATEMATHYHUX TTOHSTH 1
Hally)KUBaHIIINX TEPMiHIB; CTABUTH 3alIUTAHHS,
dbopmyroBaTH MpoodIEeMy; 31CTaBISTH MATEMATHIHHANA
TEpMiH Yi OyKBEHE MO3HAUYEHHS 3 HOTO MOXOKEHHIM
3 1HO3€MHOi MOBH, IIPABUIILHO BUKOPUCTOBYBATH
MaTeMaTH4YH1 TEPMIHU B TOBCSIKICHHOMY JKUTTI.
Cmaenennsa: yCBiJIOMJICHHS BaXXJIMBOCTI BUBYEHHS
1HO3€MHHUX MOB JIJI1 PO3YMIHHSI MaTEMAaTUYHUX
TEPMIHIB Ta MTO3HAYEHb, MOIIYKY 1H(pOpMaIlii B
IHIIIOMOBHHMX JKepeniax.

Haeguanwni pecypcu: TeKCTH 1HO3EMHOIO MOBOIO 3
BUKOPUCTAHHAM CTATUCTUYHUX JTAHUX, MATEMATUUHUX
TEPMiHIB

3 MaremaTuuHa Yminna: onepyBatu 4nciioBoro iHQOpMaII€ro,




KOMIIETEHTHICTH

T€OMETPUYHUMHU 00’ €KTaMH Ha IUIOIIHHI Ta B
MIPOCTOPi; BCTAHOBITIOBATH B1THOIICHHS M1k
peanbHIMU 00’ €KTaMU HaBKOJIMIITHBO1 JICHOCTI
(MpUpOIHUMH, KYJTBTYPHUMH, TEXHIYHUMU TOIIIO);
PO3B’sI3yBaTH 3a/1a4i, 30KpeMa MPaKTUIHOTO 3MICTY;
OyyBaTH 1 TOCIKYBATH HAUMIIPOCTIII MaTeMaTUYHI
MO/ peasIbHUX 00'€KTIB, IPOIIECIB 1 SIBUIII,
IHTEpIIPETYBaTH Ta OI[IHIOBATU PE3yIbTaTH;
MIPOTHO3YBaTH B KOHTEKCTI HaBYAJIbHUX Ta
NPAaKTUYHUX 33/1a4; BUKOPUCTOBYBATH MaTeMaTHUYHI
METOJIN Y KUTTEBUX CUTYAIlisIX.

Cmaenenns: yCBiIOMJICHHS 3HaUYE€HHS MaTEMaTUKU
JUIS TIOBHOILIIHHOTO )KUTTS B Cy4aCHOMY CYCIUIBCTBI,
PO3BUTKY TEXHOJOTIYHOTO, EKOHOMIYHOTO U
000pOHHOTO MOTEHLIATY Jep>KaBH, YCIIITHOTO
BHUBUYEHHS 1HIINX IACIIUATILIIH.

Haeuanwvni pecypcu: po3B'sa3yBaHHS MaTEMAaTHYHUX
3a/1a4, 30KpeMa TaKuX, 10 MOJICTIOIOTh peabHi
JKUTTEBI CUTYaIlli

OcHoBHI
KOMIIETEHTHOCTI y
NPUPOTHUYHX
HAYKaX i TEXHOJIOTisIX

Yminna: posniznaBatu npo6iemMu, 110 BUHUKAIOTh Y
JIOBK1JLT 1 sIKI MOKHA PO3B’sI3aTH 3aco0aMu
MaTeMaTUKu; OyayBaTH Ta IOCIiIKyBaTH
MaTeMaTU4IH1 MOJENI MPUPOIHUX SBHIII 1 MPOIECIB.
Cmaenennsa: yCBiIOMICHHS BaKJIMBOCTI MaTEMaTHKH
K yHIBepCaJIbHOI MOBHM HayKH, TEXHIKH Ta
TEXHOJIOT1H.

Haeuanwni pecypcu: cknananss rpadikiB Ta giarpam,
AK1 UTFOCTPYIOTh (PYHKITIOHAIBHI 3aJI€KHOCTI
pe3yabTaTiB BIUIUBY JIOACHKOI AISITBHOCTI HA IPUPOTY

Indopmaniiino-
uudgposa
KOMIIETEHTHICTH

Yminna: ctpykrypyBaTH naHi; TiSITH 32 aITOPUTMOM
Ta CKJIAJ]aTH AJITOPUTMU; BU3HAYATH JTIOCTATHICTh
JAHUX JIJIs1 PO3B’SI3aHHS 3a]7]a41; BUKOPUCTOBYBATH
pi3HI 3HAKOB1 CHCTEMH; 3HAXOIUTH 1H(OpMaIIito Ta
OLIIHIOBATH 11 IOCTOBIPHICTh; JOBOJAUTH ICTUHHICTb
TBEPKCHb.

Cmaenennsn: KpuTUIHE OCMUCTIEHHSA 1HGOpMaIIii Ta
JKepen 11 oTpuMaHHs;, yeBigomieHHs BaxynBocTi IKT
JUTsl €pEKTUBHOTO PO3B’A3yBaHHS MaTEeMATUYHUX
3a/ay.

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




3ac001B

YMiHHA BUUTHCHA
BIIPO/IOBIK KUTTS

Yminna: BusHauatu MeTy HaBYAIbHOT ISTIBHOCTI,
BIIOMpATH ¥ 3aCTOCOBYBATH MOTPIOH] 3HAHHS Ta
CIIOCOOH ISUTLHOCTI IS JOCSTHEHHS 111€1 METH;
OpraHi30BYBaTH Ta IJIAHYBATH CBOIO HABYAIHHY
TUSTEHICTD; MOJICTIOBATH BJIACHY OCBITHIO TPAEKTOPIIO,
aHaTI3yBaTH, KOHTPOJIIOBATH, KOPUTYBATH Ta
OIIHIOBATH PE3yJIbTATH CBOET HABUAIBHOI AISUTBHOCTI;
JIOBOJUTH MPaBUIIBHICTH BIACHOTO CYIKEHHS ab0
BU3HABATH MTOMHJIKOBICTb.

Cmaenenns: yCBiJIOMIICHHS BJACHUX OCBITHIX MOTpeO
Ta IIHHOCT1 HOBUX 3HaHb 1 BMiHb; 3aI[IKaBJICHICTh Y
M13HAHHI CBITY; PO3yMIHHSI BaXXJIMBOCTI BUUTHCS
BIIPOJIOBK KUTTS; IPArHEHHS 10 BJOCKOHAJICHHS
pE3yNbTATIB CBOET MISUTBHOCTI.

Haeuanwsni pecypcu: MOIeTIOBaHHS BIACHOT OCBITHBO1
Tpa€eKTOPii

InimiaTuBHICTE i
NiANPUEMIINBICTH

Yminna: renepyBaTtu HOBI 171€1, BUPILITYBAaTH KUTTEBI
npobJieMu, aHalli3yBaTH, MPOTPO3yBaTH, YXBATIOBATH
ONTHUMAaJbHI PillICHHS; BUKOPUCTOBYBATH KPUTEPIi
palioHaJIbHOCTI, MPAKTUYHOCTI, €EKTUBHOCTI Ta
TOYHOCTI, 3 METOI0 BUOOPY HANKpPAIIOro pillIeHHS;
apryMEHTYBaTH Ta 3aXUIIAaTH CBOIO MO3HIIIIO,
JMCKYTYBaTH; BUKOPUCTOBYBATH Pi3HI CTpaTerii,
IIYKAIOYH ONTUMAJIBbHUX CIIOCOOIB PO3B’SI3aHHA
KHUTTEBOTO 3aBJIAHHSL.

Cmaenennsa: 1HIIATUBHICTD, BIINOBIIAIBHICTD,
YIEBHEHICTh Y c001; MEPEKOHAHICTh, IO YCITIX
KOMAaH! — 11e i 0COOMCTHH YCITiX; TO3UTHBHE
OLIIHIOBAHHS Ta MiATPUMKA KOHCTPYKTHBHHX 1€
THIITUX.

Haeuanwni pecypcu: 3aaa4i nianpueMHUIIBKOTO
3MICTY (omTHMI3aIiiHI 3a71a4i)

CouiajabHa i
rPOMaJAHCHhKA
KOMIIETEHTHOCTI

Yminna: BucnosnoBaTtu BlacHy JyMKY, CIIyXaTH 1
YyTH 1HIINX, OL[IHIOBATHA apTyMEHTHU Ta 3MIHIOBATU
JTYMKY Ha OCHOBI JIOKa31B; apryMEHTYBaTH Ta
BiJICTOIOBATH CBOIO TIO3UII0; YXBATIOBATH
apryMEHTOBaHI PIILIEHHS B )KUTTEBUX CUTYAIIIsIX;
CHIBIPAIIOBATH B KOMaH/i, BUALISTH Ta BAKOHYBaTH
BJIACHY POJIb B KOMaH/IH1i1 pOo0OTI; aHaJI3yBaTH BJIACHY




eKOHOMIYHY CUTYallil0, POJUHHUIN OIOJIKET,
KOPUCTYIOUHCHh MATEMAaTHIHUMH METOJIAMU;
OpIEHTYBATUCA B LIIMPOKOMY KOJI1 MOCIYT 1 TOBapiB HA
OCHOBI YITKUX KpUTEPiiB, pOOUTH CHIOKUBUHI BUOID,
CIIUPAIOYHCh, 30KpeMa, 1 Ha MaTeMaTH4HI1 JTaHi.
Cmaenennsn: oM yIMBICTh 1 TOMIPKOBAHICTh; PIBHE
CTaBJICHHSA 0 1HIINX HE3aJIEKHO Bl CTATKIB,
COILIIAJILHOTO MOXOJKEHHS, BIAMOBIAJbHICTD 3a
CIIUIbHY CIIPaBYy; HAJIAIITOBAHICTh HA JIOT1YHE
0OTpYHTYBaHHS MO3HUIIIT O€3 MepeT4aCHOTO MEePEXOay
710 BUCHOBKIB; IOBara J1o mpas JIFOJIMHU, aKTUBHA
MO3UIIIS 11100 OOPOTHOU 13 TUCKPUMIHAIIIETO.
Haeuanwsni pecypcu: 3anadi CoOmiabHOTO 3MICTYy

Oo0i3HaHICTB i
CAMOBHPAKEHHS Y

chepi KyJabTYpH

Yminna: 3nivicHioBat He0OX1AHI PO3PAXYHKH JIJIS
BCTAHOBJICHHS IPOMOPIIiH, BIATBOPEHHSI IEPCIIEKTUBH,
CTBOpPEHHS 00’ €MHO-TIPOCTOPOBUX KOMIIO3HIIIH;
YHAOYHIOBATU MaTeMaTUYH1 MOJIENi, 300paxaTu
¢birypu, rpadiku, puCyHKH, CXEMH, JlarpaMu.
Cmaenenna: yCBIJOMIECHHS B3a€EMO3B 13Ky
MaTeMaTHKH Ta KyJIbTYPH Ha MPUKIAIaX 3
apXITEKTYpH, )KUBOIUCY, My3UKH Ta 1H.; PO3YMIHHS
BXKJIMBOCT1 BHECKY MAaTEMATHUKIB Y 3araJIbHOCBITOBY
KYJBTYPY.

Haeuanwvni pecypcu: MmaTeMaTH4H1 MOJIEJI B PI3HUX
BUJIaX MUCTEITBA
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ExoJsioriuna
rPaMOTHICTb i
310POBe KUTTH

Yminna: ananizyBatu 1 KpUTUYHO OIIHIOBATH
COIllaJIbHO-€KOHOMIYHI MOIii B JepKaBl HA OCHOBI
CTAaTHCTUYHUX JaHWX; BPaXOBYBaTH MMPABOBi, €TUYHI,
€KOJIOT14HI 1 COolllabH1 HACIIKH PIIlICHB;
pO3Mi3HaBaTH, SIK IHTEepIIpeTalii pe3yabTaTiB
BUPIIICHHS TPOOJIEM MOXKYTh OyTH BUKOPUCTAHI 7151
MaHIyJTIOBaHHS.

Cmaenenns: yCBIOMIICHHS B3a€EMO3B’ SI3KY
MaTEMAaTHUKH Ta €KOJIOT1i Ha OCHOBI CTATUCTUIHUX
JAHUX; OIaHE Ta OEPEIIUBE BITHOMICHHS JI0
MPUPOJIHIX PECYPCiB, YUCTOTH JOBKILIA T
JOTPUMAaHHS CaHITAPHUX HOPM TMOOYTY; PO3TIIAL
MOPIBHSIILHOT XapaKTEPUCTUKH IIOA0 BUOOPY
3I0pPOBOTO CIIOCOOY JKUTTS; BIIaCHA AyMKa Ta MO3UIIis
710 3TIOBKMBaHb AJTIKOTOJII0, HIKOTUHY TOIIIO.
Haesuanwhi pecypcu: HaBYanbHI IPOCKTH, 3a1a4i




COLI1AJTbHO-€KOHOMIYHOTO0, €KOJIOTIYHOTO 3MICTY;
3a7a4i, K1 CIIPUSIOTH YCBIIOMJICHHIO IIIHHOCTI
3JI0POBOTO CIIOCOOY KUTTS

Taki KIIOYOBI KOMIIETEHTHOCTI, SK BMIHHA BYMTHCS, IHIIIATUBHICTL 1
MINPUEMITABICTD, €KOJIOTIYHA TPAMOTHICTh 1 3J0POBHMM CIIOCIO KUTTS, cOIliajJbHa Ta
IpOMaJITHCbKa KOMIIETEHTHOCTI MOXYTh (opMyBaTucs Bigpa3zy 3acobaMu ycix
HaBYaJbHUX TMPEAMETIB. BHOKpeMyIeHHS B HaBYaJIbHUX IpPOrpaMax TaKMX HACKPI3HHX
JHIA KIIFOYOBUX KOMIMETEHTHOCTeH sk «Ekojoriuna 0e3meka il crajuii po3BUTOK»,
«I'pomMaasinchbKa BiAmoBigadbHICTB», «310poB’s i 0e3meka», «IlixmpueMauBicTh i
¢iHaHCOBa TpaMOTHiICTB» cHpsMOBaHE Ha (GOpMyBaHHS B Y4YHIB 3JaTHOCTI
3aCTOCOBYBATH 3HAHHS W YMIHHS Y PEATbHUX KUTTEBUX CUTYAITISIX.

Hackpi3Hi JiHii Ta ix peaJjizauis

Hackpizni niHii € 3aco0oM iHTerpaiii KIOYOBHX 1 3arajbHOMPEIMETHHUX
KOMIIETEHTHOCTEH, HAaBYaJbHUX MPEAMETIB Ta NPEIMETHUX IMHKIIB; iX HEOOX1IHO
BpaxoBYyBaTH NMPHU (GOPMYBaHHI MIKUTEHOTO CEPEIOBHUIIIA.

Hackpizni JiHIT € collaJbHO 3HAYUMHUMHU HAJANpPEAMETHUMH TeMaMH, SKi
JI0TIOMararTh (POPMYBaHHIO B YUHIB YSIBJICHb MPO CYCHUIBCTBO B IIJIOMY, PO3BUBAIOThH
3/1aTHICTh 3aCTOCOBYBAaTHU OTPUMAaHI1 3HAHHS Y PI3HUX CUTYaIlisX.

HapuanHs 3a HaCKpi3HUMH JIIHISIMU peajli3ye€ThCsl HacaMIepe1 uepes:

Opeamizayilo HABUAIbHO20 cepedosuuia — 3MICT Ta IUN HACKPI3HUX TEM
BpPaxOBYIOThCS IpU (POpMYBaHHI JyXOBHOT'O, COLIAIBHOTO 1 (PpI3UMYHOTO CEpeIOBHINA
HABYaHHS,

Ha84anbHi npeomemu — BUXOASYU 13 HACKPI3HUX TE€M MpPU BUBYCHHI MpEaIMETa
NPOBOAATHCS BIAMOBIAHI TPAKTOBKH, MPHUKIAAMA 1 METOAM HABYAHHA, PEali3yrOThCs
HAAMPEAMETHI, MDKKIIACOBI Ta 3arajIbHOIIKUIBHI MPOEKTH. Pojb HaBYaNbHUX MPEIMETIB
OpU HaBUYaHHI 3a HACKPI3HUMH TeMaMH pi3Ha 1 3aJeXdTh B LIEH 1 3MICTy
HABYAJBHOTO MPEAMETA Ta Bijl TOTO, HACKUIBKU TICHO TOW YW THIIMHN MPEAMETHHMA ITUKIT
OB’ sI3aHUH 13 KOHKPETHOIO HACKPI3HOIO TEMOIO;

npeomemu 3a 8UOOPoOM,

pobomy 6 npoexmax,

NO3AKIACHY HABYATILHY pOOOMY i pobomy 2ypmKia.

KopoTka xapakrepucTuka HaCKpPIi3HMX JIiHIi

1. Hackpizna ninist «Ekonoziuna 6e3nexa i cmanuii po3eumok» CupsMOBaHA
Ha (OpMyBaHHS B YYHIB COIIIaIbHOI aKTUBHOCTI, BIMOBIJAIHHOCTI Ta €KOJIOT1YHOI
CBIJJOMOCTI, TOTOBHOCTI OpaTh y4acThb y BHUPILIEHHI MUTaHb 30€peKEeHHS TOBKULIA 1
PO3BUTKY CYCHUIbCTBA, YCBIJIOMJICHHSI BaXJIMBOCTI CTAJIOTO PO3BUTKY JJIsi ManlOyTHIX
MTOKOJTiHb.



[Ipobnematuka Hackpi3zHOi diHIT «Ekonoriuna Oe3meka Ta CTadWil PO3BUTOK»
peali3yeThCsl B Kypcl MaTeMaTHKH, HacamIepe], Yepe3 3aBJaHHs 3 pealbHUMU TaHUMU
PO BUKOPHUCTAHHSA MPUPOJHUX PECYPCIB, iX 30epexeHHs Ta MPUMHOXKEHHS. AHAJI3 LIUX
JaHUX CIpUS€ PO3BUTKY OEPEKIMBOTO CTABJICHHS J0 HABKOJIMIIHBOTO CEPEIOBHILA,
€KoJIoTii, (OpPMYBaHHIO KPUTHUYHOTO MHUCJICHHS, BMIHHS BHPIIIyBaTH MPoOJIeMH,
KPUTUYHO OI[IHIOBATH MEPCHEKTUBH PO3BUTKY HABKOJUIIHHOTO CEPEAOBHINA 1 JIFOJIMHU.
MoxnuBi ypoku Ha BiAKpuTOMYy TOBITpl. [Ipm po3risami miei JiHii BaKJIMBE MICIIE
3aliMaroTh B1JICOTKOBI 00UMCIICHHS, QYHKIIIT, €1EMEHTH CTATUCTUKH.

2. Peanizariisg HacKkpi3HOI JiHIT «I pomaodanceka 8ionosioanbHicms» CpUsTUME
dbopMyBaHHIO BIJNOBIIATLHOIO YIEHA TPOMAJIM 1 CYCIJILCTBA, 110 PO3YMi€ MPUHIIUIIH 1
MeXaHI3MH (YHKI[IOHYBaHHS CycnuibcTBa. Ll Hackpi3Ha JIiHIA OCBOIOETHCS B
OCHOBHOMY 4Yepe3 KOJEKTHUBHY MiSUIbHICTh (IOCHIIHUIBKI poOOTH, pOoOOTH B Ipyi,
OPOEKTH TOIIO), SKa MOEJHYE MATEMAaTHKy 3 IHIIMMU HABYAJIbHUMHU IpeaMeTamMH i
pPO3BUBA€E B YYHIB TOTOBHICTb JO CHIBIpalll, TOJEPAHTHICTb MIOJO PIZHOMAHITHHUX
CIOCO0IB JISITBHOCTI 1 JYMOK.

HaBuaHHs MaTeMaTWKN Ma€ BUKJIMKATH B YYHIB SIKOMOTA OUIbIIIE TO3UTUBHUX
eMouiid, a il 3MicT — OyTH HAIllJICHUM Ha BHUXOBAHHS MOPSIHOCTI, CTapaHHOCTI,
CHUCTEMAaTUYHOCTI, TOCTIOBHOCTI, IOCHUIIOYOCTI 1 uyecHocTi. Ilpuknang BuuTens
NOKJIMKAHUM 3IrpaT BaXKJIUBY pOJib Y (OPMYBaHHI TOJIEPAHTHOTO CTaBJICHHS J10
TOBApHUIIIB, HE3AJICKHO BiJl PIBHS HaBUYAJIBHUX JOCSATHEHbB. 3 ITI€T K HACKPI3HOIO JIIHIEIO
NOB'sA3aH1, HAIPUKJIA/, MPOIEHTHI OOUMCIECHHS, €JIEMEHTH CTaTUCTUKH, 1110 JO3BOJISIIOTh
YYHSIM 3pO3YMITH 3HAUYCHHS KIJbKICHUX MOKA3HUKIB MPU XapaKTEPUCTHIll CYCITIHCTBA 1
HOr0 PO3BUTKY.

3. 3aBmaHHAM HACKpI3HOI JiHIT «300p0e'sa i 6e3nexka» € CTAaHOBJICHHS y4YHS K
eMOLIIHO CTIMKOTO 4I€Ha CYCHUJIbCTBA, 34AaTHOTO BECTH 3IO0POBHM CIOCIO KUTTS 1
dbopmyBaTH HaBKOJIO ceOe Oe3MeUHe JKUTTEBE CEPEIOBHIIIC.

Hacxkpizna niHig «310poB's 1 6e3neka» B Kypcl MATEMaTUKU peati3yeThes uepes
3aBJIaHHS 3 peaJbHUMH JaHUMH MPO OE3MEKy 1 OXOPOHY 3nopOB’ﬂ (TEKCTOBI 3aBIaHHA,
MOB’sI3aH1 3 CEPEJOBHILEM JOPOKHBOTO PYyXy, PYXOM IMIIIOXOMAIB 1 TPaHCHOPTHHUX
3aco01iB, BIJICOTKOBUMU OOYHUCIEHHSIMU 1 rpadikamMu, L0 CTOCYIOTbCSI UYWHHHUKIB
pusuky). OcobOnuBo BaxkyuBuil aHaniz npuuuH JTII, moB’s3aHUX 13 MEpPEBUILIEHHIM
IBUJIKOCTI. BapTo 3BepHYTH yBary Ha mpoOJieMH, IMOB’sI3aH1 13 PU3MKAMM JJIST KUTTS 1
3I0pOB’S TP BHUBYEHHI OCHOB MAaTE€MAaTUYHOI CTAaTUCTUKHU. BupimeHHs mnpooiem,
3HAMICHNX 3 «ara-eeKToM» °, pO3IIISA KPACHBHX F€OMETPHYHIX KOHCTPYKIIH, TOMIYK
ONTUMAIbHUX METOJIB PO3B’SI3yBaHHS 3aJlay TOUIO, 3/1aTHI BUKJIUKATH B YYHIB YMMAJIO
paIiCHUX €MOIIiil.

4. HackpizHa ninis «Ilionpuemnugicms i ghinancosa zpamomuicmp» HailiieHa
Ha PO3BUTOK JIJEPCHKUX IHIIIATUB, 3[ATHICTh YCHIIIHO MAiSITU B TEXHOJOTIYHOMY
MIBUJKO3MIHHOMY  CEpEJOBHINI, 3a0€3MEYeHHs Kpamoro po3yMiHHS  Y4YHSIMHU
MPAKTUYHUX aCHEeKTiB (DIHAHCOBUX MHUTaHb (3MMIMCHEHHS 3a0IaKCHb, 1HBECTYBaHHS,
3al03WYEeHHSI, CTPAXyBaHHs, KPEAUTYBAaHHS TOIIO).

2 Mig «ara-edekToM» MaeTbCA Ha yBa3i ChinbHe BUPILLEHHS 3aaadi 3 epeKTOM panToBOro 340ragy, «EBPUKNY.
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Ils nHackpi3Ha JiHISA MOB's3aHa 3 PO3B'I3yBAaHHSAM MPAKTUYHUX 3a7a4 II0A0
TJIaHYBaHHS TOCTIOJAPCHKOI MISUTBHOCTI Ta PealbHOI OIIHKM BIACHUX MOYKJIMBOCTEH,
CKJIQJIaHHA CIMEMHOTO OIOKETy, (POPMYBaHHS €KOHOMHOTO CTaBJIEHHS IO MPUPOIHUX
pecypciB. BoHa peanizyeThcs mij yac BUBYEHHS BIJCOTKOBUX OOUYMCIIEHB, PIBHSIHBL Ta
byHKIIIH.

HeoOximHoto  ymoBor0  (OpMyBaHHS  KOMIIETEHTHOCTEH €  JIsJIbHICHA
CIIPSIMOBaHICTh HABYaHHS, SIKa Mepedavyae MocTiiiHe BKIIOUCHHS YUHIB JI0 PI3HUX BU/IIB
IeJaroriyHo JOIIbHOI AKTHUBHOI HaBYaJbHO-MI3HABAJIBLHOI JISJIBHOCTI, a TaKOX
NpaKTHYHA HOTO CHpSAMOBaHICTh. [[oLiTbHO, J€ 1€ MOXKIMBO, HE JIMIIE IMOKa3yBaTH
BUHUKHEHHS MaT€MaTHYHOTO (haKTy i3 MPAKTUYHOI CUTYyallii, a W 1TIOCTpyBaTH HOTO
3acToOCyBaHHA Ha  mpaktumi. @DopMyBaHHIO MaTeMaTHUyHOI Ta  KIIHOYOBHX
KOMIIETEHTHOCTEH CIpusie BCTAaHOBJIEHHS Ta peaii3alis y HaBuYaHHI MaTEeMaTHKU
MDKIPEIMETHUX 1 BHYTPIIIHBOIIPEIMETHUX 3B’ SI3KIB, a caMe: 3MICTOBO-1H()OpMaLIHUX,
OTIepaIfHO-AISUTBHICHUX 1 OpTaHi3aIiiHO-METOINIHUX. Ix BUKOPUCTAHHS TOCUITIOE
Mi3HAaBAJIbHUN 1HTEpPEC YYHIB 10 HaBYaHHS 1 MIABHILYE PIBEHb IXHBOI 3arajbHOI
KyJbTYpH, CTBOPIOE YMOBH JJIsl CHCTEMaTH3allli HaBUaJIbHOTO Marepiany 1 opMyBaHHS
HAYKOBOT'O CBITOTJIsiAy. Y4HI HAOyBarOTh JOCBIY 3aCTOCYBAaHHS 3HAHb Ha MPAKTHULI Ta
MIEPEHECEeHHS X B HOBI CUTYaIIii.

BaxxnuBy posib y HaBYaHHI MAaTEMATHKHU BIAIrpae CUCTEMAaTHYHE BUKOPUCTAHHS
ICTOPUYHOTO MaTepiaiy, SKUi MiABUIILYE iHTEpeC 10 BUBYCHHS MAaTEMATUKH, CTUMYJIFOE
MOTAT JI0 HAYKOBOI TBOPUYOCTI, MPOOYKYE KPUTHUUHE CTAaBJICHHS 10 (aKTiB, A€ YUHSIM
YSIBJICHHSI TIPO MaTEeMaTHUKY SIK HEBiJl'€MHY CKJIaJIOBY 3araJlbHOIOACHKOI KyiIbTypH. Ha
JOXIUIMBUX TPHUKJIQAax CJIiJ TOKa3yBaTH YyYHSAM, SK PO3BUBAIKCS MaTeMaTHUHI
NOHSATTA 1 BIJHOLIEHHS, Teopli W Mertoau. O3HAMOMJIEHHS Y4YHIB 3 IMEHaMH Ta
OlorpadisiMu BHUJATHUX YYEHHMX, SIKI CTBOPIOBAJIM MAaTE€MaTUKy, 30KpeMa BHUAATHUX
YKpaiHCHKUX MaTeMaTHKIB, CIPUATHME HAIlOHAJIHHOMY 1 MaTPIOTUYHOMY BHXOBAHHIO
IITKOJISIPIB.

XapaKTepuCTHKA HABYAJBHOI0 3MICTY i 0c00IMBOCTEl HOro peanizamii

3MICT MaTE€MaTUYHOI OCBITH B OCHOBHIM IIKOJI CTPYKTYPYETHhCS 3a TAKUMH
3MICTOBUMHU JIHISIMU: YUCIA;, 8UPA3U, DIBHAHHA | HepieHOCMI; (DYHKYIl, ceoMempuyHi
Qicypu, ceomempuuni eeruuunu. KoxxHa 3 HUX PO3BUBAETHCA 3 YPaxXyBaHHSAM 3aBIaHb
BUBYCHHS MAaTEMAaTUKU HA LIbOMY CTYIEHI IIKUIBHOI OCBITH, B IKOMY BUOKPEMIIIOIOTHCS
JIBa OCHOBHI eranu: 5—6 kimacu 1 7-9 kinacu. OCBITHI 3aBJIaHHS Ha MEpLIOMY eTarri
peastizyloThCsl y Mpolieci BUBYEHHS €IMHOTO KypCy MaTeMaTHKH, Ha JAPYroMy — IBOX
KypCIB: alnre0pu 1 reoMeTpii.

Kypc mamemamuxu 5-6 knacie mnepenbadae poO3BUTOK, 30araueHHS 1
noriauOJeHHs] 3HaHb Y4YHIB NpO 4ucia 1 [ii HaJ HUMH, YMCTIOBl W OyKBEH1 BHpasH,
BEJIMYMHU Ta X BUMIPIOBAHHSA, PIBHSHHS, YHCIOBI HEPIBHOCTI, a TaKOX YSABIEHb MPO
OKpemi reoMeTpuuHi (GIrypu Ha IUIomMHI 1 B mpocrtopl. llonaTtiiiHui amapar,
00YHCITIOBAJIbHI QITOPUTMH, TpadiyHl YMIHHS 1 HABUYKH, IO MalOTh OyTH chopMOBaHi
Ha [bOMY €Taml BHUBYEHHS KypCy, € THM MIATPYHTSIM, IO 3abe3mneuye YCIHilIHe
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BUBUYEHHS B HACTYNMHHUX Kjacax aiareOpu 1 reoMmerpii, a TaKOX IHIIMX HABYAJIbHUX
IPEIMETIB, /1€ 3aCTOCOBYIOTHCSI MaTeMaTHYH1 3HAHHS.

OCHOBY KypCy CTaHOBUTH PO3BUTOK MOHSATTS 4Yucia Ta (HOPMYBaHHS MIIIHUX
o0uHMCIIOBAIbHUX 1 TpadiuHUX HAaBHUOK. Y 5—-6 Kjacax BiIOyBaeTbCs IOCTYIIOBE
PO3IIMPEHHS] MHOXMHHM HATypPaJbHUX YHCEN [0 MHOXXHHH PpalliOHAIBHUX YHCEI
IUISIXOM TIOCJIIJIOBHOTO BBEACHHS JpoOiB (3BUYAWHUX 1 JIECATKOBHX), a TaKOX
BiI’€EMHHX 4YHceNnl pa3oM i3 (opMyBaHHSM KyJdbTypH YCHHUX, NHCHMOBHX,
1HCTPYMEHTAJILHUX O0YHCIICHb.

HapuanpHuii Matepian, IO CTOCYETbCS BHpa3iB, BEIWYWH, PIBHAHb 1
HEpiBHOCTEH, TeoMeTpuuHUX (iryp, Mae 3arajoM NpPONEACBTHYHUN XapakTep.
O3HallOMJIEHHSI 3 HUM TOTY€ YYHIB JI0 CBIIOMOTO CHCTEMHOTO BHBYECHHS BiJIMOBITHUX
TEM y Kypcax anreOpu 1 reomeTpii. 30kpeMa, y4yHI MalThb IICTaTH YSABIEHHS MPO
BUKOPHUCTaHHA OyKB IJIsl 3alMCy 3aKOHIB apuMeTnyHux [id, (HopMmys, HaBUUTUCH
00YMCIIIOBaTH 3HAUYEHHS NMPOCTUX OYKBEHHMX BHpa3iB, CKJIaJaTH 3a yMOBOIO 3aaayl i
PO3B’S3yBaTH HECKJIAIHI PIBHSHHS MEPIIOTO CTENEHS CIIOYaTKy Ha OCHOBI 3aJI€)KHOCTEH
MK KOMIIOHEHTaMu apu(METHYHUX MO, a 3roJloM 13 BUKOPUCTAHHSIM OCHOBHHX
BJIACTUBOCTEN piBHSIHBL. Ba)kiiiBe 3HAYCHHS TSI TIIATOTOBKHM YYHIB 10 CHCTEMATHYHOTO
BUBYECHHS ajreOpu, reoMeTpii Ta IHIIMX MPEAMETIB MalOTh IMOYATKOBI BiJIOMOCTI IPO
METOJI KOOPAWHAT, K1 IICTal0Th Y4H1 5—6 KJaciB: 300pakeHHS YUCENI Ha KOOPAMHATHIN
npsiMiii, TPSAMOKYTHa CHCTeMa KOOpAWHAT Ha TUIONIMHI, BUKOHAHHS BiJMOBIIHHUX
no0y10B, MOOYI0Ba 1 aHAI3 OKpeMHX rpadikiB 3aJeKHOCTEH MK BEJIMUMHAMU.

IcToTHE Micle y BHBUYEHHI Kypcy 3alMaroTh TEKCTOBI 3ajadi, OCHOBHHMH
GYHKIISIMH SIKMX € PO3BUTOK JIOTIYHOTO MUCJICHHS YYHIB Ta UTFOCTpAIlis MPaKTUYHOTO
3aCTOCYBaHHA MaTeMaTWyHUX 3HaHb. [lig yac po3B’s3yBaHHS TEKCTOBUX 3ajad Y4HI
TaKO’X BYATbCS BUKOPHUCTOBYBATH MaTeMaTH4Hi Mojeni. Po3B’s3yBaHHA Takux 3aaay
CYIIPOBOJI)KY€ BUBYCHHSI BCIX TEM, epeadadyeHNX mporpaMoro.

3MICT TE€OMETPUYHOTO MaTepially BKJIIOYAa€ TOYaTKOBI BIAOMOCTI  MPO
IUTAHIMETPUYHI (BIAPI30K, MPOMiHb, MpsIMA, KyT, TPUKYTHHUK, MPSIMOKYTHUK, KBaJaparT,
KOJIO, KpyT) 1 cTepeoMeTpuyHi (psSMOKYTHUI mapaienerinea, Kyo, mipamiga) ¢irypu.
YuHi HaOyBalOTh HABUYOK BHUMIPIOBAHHS JOBXKHHHU BiJpi3ka W I'paJyCHOI MIpH KyTa,
3HAXO/DKEHHS Iuloml 1 00’eMiB neskux Giryp, moOyaoBU reoMeTpuyHux ¢iryp 3a
JIOTIOMOTO0 JTIHIMKH, KOCHHIIS, TPAHCIIOPTUPA 1 IMUPKYJSA. PO3MIMPIOIOTHCS YsSBICHHS
YUHIB TIPO BHUMIPIOBAHHS TEOMETPUYHHMX BEIWYMH Ha TPUKIAAAX BHUMIPIOBaHHS 1
MOPIBHSIHHS BIAPI3KIB 1 KYTiB, MOOYIOBH BIJPI3KIB JaHOI JIOBXKHHH 1 KYTIB 13 3aJIaHOIO
IpalyCHOIO Mipolo, omnepyBaHHS ¢GopMmyJaMH TIEPUMETPIB, IUION[ 1 OO0 ’€MIB
reoMeTpu4YHuX GIryp — 3HAXOKEHHS HEBIIOMOIO KOMIIOHEHTa (opMmynau 3a
BimomuMu. [1oOy0Ba KyTa 3a JOMOMOTOI0 TPAHCTIOPTHPA a00 KOCUHI (TIPSIMOTO KyTa),
opsiMOi  Ta BiJpi3Ka 3a JONOMOIOI0 JIHIKKM BHKOPHUCTOBYETHCS TMpPH MOOYIOBI
TPUKYTHUKIB, MPSIMOKYTHHUKIB, IEPIICHANKYJIIPHUX 1 TApAJIETbHUX MPSIMHUX.

BuBuennsi reomerpuuHux (iryp Mae mnepeadayaTH BUKOPUCTAHHS HAOYHHX
UTIOCTpaIliil, IPUKIaAiB 13 TOBKULISA, KUTTEBOTO JOCBINY y4YHIB, BUKOHAHHS MOOY/IOB 1
COPUATA BHUPOOJEHHIO BMiHb BUIUIITH (OpMYy 1 PO3MIpHU SIK OCHOBHI BJIACTUBOCTI
reoMeTpudHuX @Giryp. 3akpilIeHHs TOHSATh CYMPOBOKYETHCA 1X KiIacHQIKaIlI€ro
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(KyTiB, TPUKYTHHKIB, B3a€MHOTO PO3MIIICHHS MNPsSMUX Ha IJomuHi). BractuBocTi
reoOMeTpuuHuX (iryp cmnoyaTky OOIPYHTOBYIOTHCS JOCHIAHO-IHAYKTUBHO, TOTIM
3aCTOCOBYIOTHCSI B KOHKPETHHX CHUTYaIlisiX, IO CIpHs€ BUPOOJICHHIO B YYHIB YMiHb
JI0Ka30BO MIPKyBaTH.

OcHoBa iHTerpailii reoMeTpUYHOr0 MaTepiaiy 3 apupMETUYHUM 1 anreOpaiuHuM
— UHCJIOBI XapaKTepUCTUKH (OBXKWHA, IUIONIA, O0’€M) TeOMETpUYHUX QIryp.
VY3aranbHIOIOTHCS 3HaHHS YYHIB PO OJMHUIl BUMIPIOBAHHS JOBXKHUHU, IUIONIL, 00’ €My i
BMIHHS MEPEXOJUTH BiJ OAHMX OJMHUIb [0 IHIIMX, OCKIJIbKM III 3HAHHS 1 BMIHHS
BUKOPHUCTOBYIOTbCSl Yy BHUBYEHHI MPEIMETIB NPHUPOJHUYOrO LHUKIY 1 B TPYIAOBOMY
HABYaHHI.

BaxxnuBum € ¢opMyBaHHS B y4HIB yMiHb MOAABaTH JaHl y BUIJISAI TaONIHUIb,
rpadikiB 1 giarpaM pi3HUX THUIIIB Ta Ha OCHOBI IXHBOTO aHami3y pOOHUTH BIAMOBITHI
BHUCHOBKH.

BuBuennss wmatematuku y 5-6 Kiacax 3IHCHIOETBCS 3 TEPEBAKAHHAM
IHAYKTUBHUX MIPKyBaHb B OCHOBHOMY HAa HAOYHO-1HTYITMBHOMY PIBHI 13 3aJy4EHHSIM
OPAKTUYHOTO [JOCBIAY YYHIB 1 MPHUKIAAIB 13 AOBKULIA. BigOyBaeThcs mocTyrmoBe
30UTBINIEHHST TEOPETUYHOTO MaTepially, SIKHil BUMarae oOIpyHTyBaHHS TBEP/KCHb, 1110
BUBYAIOThCA. Lle rorye y4HiB A0 MIMPIIOrO BUKOPUCTAHHSA JNEAYKTUBHHUX METOIB Ha
HACTYITHOMY €Talll BUBYEHHS MaTEMaTHKU.

Y 7-9 knacax eusuaromwoca 0ea Kypcu: anzeopa i ceomempis.

OCHOBHMMHM 3aBIaHHSIMU Kypcy anzeopu € (bopMyBaHH;I yMiHb BUKOHaHHSI
TOTOXKHHMX IE€PETBOPEHb ILUIMX 1 JpoOOBHUX BHUpa3iB, PO3B’SI3yBaHHS pIBHSAHb 1
HEPIBHOCTEN Ta iX CUCTEM, JOCTATHIX JUIsl CBIAOMOIO iX BUKOPUCTaHHS y BUBYEHHI
MaTEeMaTHKHU 1 CyMDKHHUX MPEIMETIB, a TAaKOX JJI1 MPAKTHUHUX 3aCTOCYBaHb. Baxkiuse
3aBJIaHHs TOJISATa€ B 3Iy4YCHHI YUHIB O BUKOPUCTAHHA PIBHSAHB 1 QYyHKLIN SK 3ac001B
MaTEeMaTUYHOTO MOJICIIOBAHHS pEaJbHUX MPOLECIB 1 SBHUIL, PO3B’SI3yBaHHS Ha I
OCHOBI TMPUKIAJAHUX 3a7ady. Y Tpoleci BUBYCHHS KypCy TOCHUIIIOETHCS POJIb
OoOTpyHTYBaHb MAaTEMATHUYHUX TBEPKECHb, 1HAYKTHUBHUX 1 NEAYKTHMBHUX MIPKyBaHb,
dbopMyBaHHS PI3HOMAHITHUX aJTOPUTMIB, IO Ma€ CHOPUATH PO3BUTKY JIOTIYHOTO
MUCJICHHS 1 QITOPUTMIYHOI KYJbTYPH IIKOJISPIB.

Ha 1poMy erami MIKUIBHOI MaTeMaTH4YHOI OCBITH Yy4YHI TMOYMHAIOTh
O3HANOMJIIOBATHCA 3 AIMCHUMHU 4YUCIaMM. Tak, 10 BIAOMHUX YYHSIM YUCIIOBUX MHOXKUH
JOJTy4a€ThCSI MHOXKHMHA 1pPALIOHATIBHUX YHCE.

OCHOBY KypCy CTaHOBJISTH MEPETBOPEHHS PALIOHAIBHUX Ta IppalllOHAIBHUX
BUpa3iB. BaxxmuBo 3abe3neuntu (HoOpMyBaHHS YMiHb IIKOJISIPIB BUKOHYBAaTH OCHOBHI
BUJU IEPETBOPEHb TAaKUX BHpPa3iB, W0 € MNEPEIyMOBOI MOJAJIBIIOTO YCHIIIHOTO
3aCBOEHHS KypCy Ta BUKOPHUCTAaHHS MaTeMAaTUYHOTO amapary MijJ 4ac BUBUEHHS 1HIINX
MIKITBHUX MPEAMETIB. PO3risigaeTbcs MOHATTS CTENEHS 3 UMM MOKa3HUKOM Ta HOTo
BJIACTUBOCTI.

IcTroTHOTO pO3BUTKY HaOyBae 3MiCTOBA JiHIS PiBHSIHB Ta HepiBHOCTeH. [Ipoiec
pO3B’sI3yBaHHS PIBHSIHHS TPAKTye€TbCA SK TMOCTIIOBHA 3aMiHAa JAaHOTO pPIBHSHHS
pPIBHOCHJIbHUMHU HOMY piBHAHHAMU. Ha OCHOBI y3araabHEHHS BIJIOMOCTEH TMIPO
PIBHSIHHSI, 300yTHUX Yy MOMEPEHI POKH, BBOAUTHCA IOHSATTS JIHIHHOTO PIBHSHHS 3
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onHi€ero 3MiHHOIO. Kypc nepenbavae BUBUEHHS JTIHIMHUX PIBHAHb, KBAJPATHUX PIBHSHB
Ta pIBHSIHB, AKI 3BOAATHCA 1O JIHIMHMX ab0 KBaapaTHUX. Po3rismaioTrbest cucteMu
JIHIAHUX PIBHAHDb Ta PIBHAHB JIPYroro cTeneHs 3 ABoMa 3miHHUME. [1{o0 ocTtanHiX, TO
yBara 30CepeKy€eThCsl Ha CUCTEMax, A€ OJHE PIBHSAHHS — APYroro CTEMeHs, a JIpyre —
nepuioro crenens. [lependayaersest po3ria Juile HAUMPOCTIIINX CHCTEM PIBHSIHb, Y
SIKMX O0MJIBA PIBHSHHS APYTOrO CTETEHS.

3HayHe MicCIle BiJIBOAUTHCS 3aCTOCYBAHHIO PIBHAHb JO pO3B’sI3yBaHHS
pizHOMaHITHMX 3adad. Llg pobGora Mae mpoHU3yBaTH BCi TeMH Kypcy. Baxkimuse
3HAYeHHS HAJIA€TbCs (OPMYBAHHIO YMiHb 3aCTOCOBYBATH aJTOPUTM PO3B’A3yBaHHS
3a/1a4i 3a JJOIOMOTOIO PIBHSHHSI.

EnemenTapHi BIZOMOCTI MpO YHMCJIOBI HEPIBHOCTI  JOMOBHIOIOTHCS 1
PO3MIMPIOIOTHCS 33 PaXYHOK BUBUEHHS BJIACTUBOCTEH YHUCIIOBUX 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 (PYHIAMEHTAJIBHUX MATEMAaTUYHHX MOHATh —
HNOHATTA QYHKIII. Y IbOMY X KJacl po3rNIANaeThes JiHIMHA QyHKIisA Ta 11 rpadik. L1
BIJOMOCTI BHUKOPHCTOBYIOThCS Ui TpaiyHOro 1TIOCTPYBAaHHS PO3B’sI3yBaHHS
JIHIMHOTO PIBHSAHHS 3 OJHIEI0 3MIHHOK, a TaKOXX CHUCTEMHU JBOX JIIHIMHUX PIBHSAHB 3
IBOMa 3MIHHMUMH. [HII BHOM (QYHKUIH pO3IJSAAAIOTBCA Yy 3B’S3KY 3 BHBUEHHSM
BIJIMOBITHOTO MaTtepially, [0 CTOCYEThCSI PEIITH 3MICTOBUX JiHINA Kypcy. 30kpeMa y 8
Kjaci B TeMax «ParionanpH1 Bupasu» Ta «KBagpaTHi KopeH1» y4HI 03HAHOMITIOIOTHCS 3
byHKIisIMU y:;, y = x* i y=Jx Ta ix BmactuBocTAMH. Y 9 Kimaci po3riasaaeTscs

KkBagpaTuyHa (QyHKIis. BuBueHHs 11 BIACTMBOCTEH TMOB’SI3YEThCA, 30Kpema, 3
PO3B’A3yBaHHSM KBaJPAaTHUX HEPIBHOCTEM.

Takum ymHOM, (DYHKITIOHAJIBHA JIIHIS NMPOHU3YE BECh KypC ajareOpu OCHOBHOI
IITKOJIA 1 PO3BUBAETHCS B TICHOMY 3B’SI3KY 3 TOTOXXHUMU MEPETBOPEHHSIMU, PIBHIHHSIMUA
1 HepiBHOCTSIMH. BrnactuBocTi (GyHKIIN, $SK MpaBWIO, BCTAHOBIIOIOTHCS 3a iX
rpadikamMu, TOOTO Ha OCHOBI HAOYHUX YSABJICHb, 1 JIMIIE JESIKI BIIACTUBOCTI
OOTPYHTOBYIOTBCSI QHATITHYHO. Y Mipy OBOJIOJIHHS YYHSIMU TEOPETUYHUM MaTepiaiom
KUTBKICTh BJIACTHBOCTEH, 110 IMIIATAIOTh BHUBYCHHIO, MOCTYMOBO 30unbmryeThes. Ilin
yac BUBYECHHsI (YHKIIII 4YiibHE MICIEe BIIBOAUTHCA (POPMYBAHHIO YMiHb OynyBaTH i
aHajizyBaTu rpadiku QyHKIIIM, XxapakTepu3yBaTu 3a rpadikamMu GyHKIH TpolecH, siKi
BOHU OMHCYIOTh, CIIPOMOXKHOCTI PO3YyMITH (YHKIIIO SIK MEBHY MaTeMaTHYHY MOJEIb
peajgbHOro Mpolecy.

JIEeB'ATUKIIACHUKMA  TaKOXX  O3HAMOMJIATBCS 3  OCHOBHUMM  TIOHSTTSIMHU
KOMO1HATOPUKH, TEOPii IMOBIPHOCTEH Ta CTATUCTUKH.

l'omoBHa mdiHIA Kypcy 2eomempii — reoMeTpuuHi (Irypu Ta iX BIIACTHBOCTI.
OCHOBHMMHU TOHSTTSMHU KypCy €: TOUKa, MpsiMa, IUIOIIMHA, HAJEKaTH, JIEKATH MIK.
[lepuri Tpu MOHATTSA — II€ OCHOBHI I€OMETpHuHI (Pirypu, a JBa OCTaHHIX — OCHOBHI
BigHOLIEHHS. L{e Heo3HauyBaHI MOHATTS — JUIsl HUX HE (OPMYIIOIOTHCSI O3HAUCHHS, aJie
iX 3MICT PO3KPUBAETHCS UEpe3 OIUC, MOKa3, XapaKTePUCTHKY. [HIII MOHATTA Kypcy
BU3HAUYAIOTHCSA, @ iX BJIACTUBOCTI BCTAHOBIIOIOTHCS MUISXOM JOKA30BUX MIPKYBaHb.
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Ydyenb Ma€ YCBIIOMHUTH, IO IiJ 4Yac JOBEACHHS TEOPEM MOKHA KOPHCTYBATHUCS
O3HAYEHHSMH 1 paHille T0BEICHUMH TEOPEMaMHU.

®irypu, 110 BUBYAIOTHCS HA TUIOIIMHI — TOYKA, IPsIMa, BIAPI30K, IPOMiHb, KYT,
TPUKYTHUK, YOTUPUKYTHUK, MHOTOKYTHHUK, KOJIO, KPYT. Y4eHb MOBUHEH (HOPMYITIOBATH
O3HAUCHHS IUIAaHIMETpUYHUX (Iiryp Ta iX eJeMEeHTIB, 300pakaTH iX Ha MAaJIOHKY,
KJ1acu(PiKyBaTH KyTH, TPUKYTHUKH, YOTUPUKYTHUKHU, TPABUIbHI MHOTOKYTHUKH.

Y 7 kmaci y4Hl O3HaMOMIIIOIOTBCS 3 OCHOBAaMH TE€OMETPUYHOI HAYKH —
O3HAYEHHSIMU, TEOPEMaMH, OCHOBHUMH METOJaMU JOBEICHHS TEOpEeM, OCHOBHUMU
3aa4aMu  Ha T00ynoBYy. IlorimmMOIIOIOTBCS 1 CHUCTEMATH3YIOThCS BIJJOMOCTI IPO
TCOMETPUYHI BEJTUYMHU: IOBXKUHY 1 IPaJyCHY Mipy KyTa.

OnHi€0 3 OCHOBHUX 3ajlay, 1[0 BUBYAETHCS B Kypcl r€OMETpii, € po3B’sI3yBaHHS
TPUKYTHUKIB. Y 8 Kiaci pO3IsiIaeThCsl 3aJaya poO3B’SI3yBaHHS MPSMOKYTHOTO
TPUKYTHUKA. J[JI1 1IbOTO BBOAUTHCA MOHATTS KOCHHYCA, CHHYCa, TaHI€HCa TOCTPOro
KyTa MpsSIMOKYTHOTO TpPHUKyTHHKa, JOBOAMThbCS Teopema Iliparopa. [lana tema
IPOAOBKYETbCA B 9 Kijaci — pO3B’SI3yIOThCS JOBUIbHI TPUKYTHHKHU. Lle moTpebye
BBEJICHHS (OpMYJ JJsl 3HAXOPKEHHS CHHYCa 1 KOCHMHyCa TYHOro KyTa Ta JOBEICHHS
TEOpeM KOCHHYCIB 1 CHHYCIB.

[TornmuOnIoI0ThCSl 1 CUCTEMATU3YIOThCSI BIIOMOCTI MPO T€OMETPUYHI BEJIMYUHU:
JOBXKUHY, TPayCHY Mipy KyTa, TUIONIy. ¥ 8 Kiaci BBOJUTHCS OJHE 3 HAMCKIIATHIIIMX
HNOHAThH IIKUIBHOTO KypCy — MOHATTA mioml. Busenenns dbopmyn aisg oOuucieHHs
IUIOL MJIAHIMETPUYHUX (iryp (MpsAMOKYTHHKA, NapaienorpaMa, TPUKyTHUKa, pomOa,
Tparenii) CupaeThCsi HA OCHOBHI BIACTHBOCTI TUTONI. BuBueHHs Gopmy:n miony diryp
Jla€ MOXKIIMBICTh PO3B’A3yBAaTU HU3KY MPHUKIATHUX 3a/1a4.

Y 9 knaci poO3MMPIOIOTHCA YABJICHHS Y4YHIB TMPO AHATITHYHE 3aJaHHS
reoMeTpuYHuX (iryp, 30KpemMa TMOJAEThCS PIBHSAHHA MPSAMOI, KOJIa, BUBOJSTHCS
dbopMyu TOBKHHH BiIpi3Ka, KOOPAUHAT CEPEIMHU BiApi3Ka, GOPMYETHCS MOHATTS TIPO
METOJI KOOpJMHAT, KM 3aCTOCOBYETHCS JO JIOBEJACHHS TEOPEM Ta PO3B’SI3yBaHHS
3ajay.

Jlo BIIOMHMX YYHSIM CKaJSIPHHUX BEJIMYMH JIOJIy4alOTbCS BEKTOPHI BEJIUYUHM.
PozrisgatoTecs piBHI, TPOTUIIEAKH], KOJIHEAPHI BEKTOPH.

Cmpykmypa npoecpamu

[Iporpamy mpencraBieHo B TaOMW4HIM (opmi, IO MICTUTHh Bl YaCTHHHU:
OYIKyBaH1 pe3yJbTaTU HaBUYAJbHO-TI3HABAJIBHOI  JISJIBHOCTI YYHIB Ta  3MICT
HAaBYAJILHOTO MaTepiany, HEOOX1THUM JJIs X JOCSATHEHHs. Y IpaBiil 4aCcTHHI BKa3aHO
HAaBYAJIbHUI MaTepian, SKUW Mijisrae BUBUYCHHIO Y BIAMOBIAHOMY Kiaci. OdikyBaHi
pe3yJbTaTH HaBYaJIbHO-TI3HABAJIBHOI JISUIBHOCTI YYHIB OPIEHTYIOTh Ha pPE3yJbTaTh
HaBYaHHS, sIKI € 00 €KTOM KOHTPOJIO i omiHioBaHHSA. OKpiM TOro B KiHII KOKHOTO
KJIaCy HaBEACHO MEepelliK MPHUKIaJHUX 3a]ad, 10 MOXYTh BUKOHYBATHUCh YUHSIMU IIiJ
yac HaBuaHHd. [lani 3amaul moB’s3aHi K 13 IMIJIEMEHTALI€I0 HACKPI3HUX JIHIN
KJIIOYOBHX KOMIIETEHTHOCTEH, TaK 1 3 MPAKTHYHOIO CIPSIMOBAHICTIO HAaBYAJIBHOTO
matepiany. [lepenik 3ama4 He € 000B'I3KOBUM JJI1 BAKOHAHHS (BUUTENIb MOXKE 00MpaTH
Tl 3a/a4l, K1 Kpaiie MigidAyTh J1aHOMY KJacy Ta KOHKPETHHM Y4YHSIM) Ta HE € MOBHUM
(BUMTEIHL MOXE TMPOMOHYBAaTH YYHSAM OyAb-fKl 1HIINI MPAKTUYHI 3ajJa4i Ha BIACHUM
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po3cya). 3MICT HaBYalIbHOTO MaTepiady CTPYKTYpOBaHO 3a TE€MaMH BiJMOBIIHHUX
HaBYAJIIbHUX KYpPCiB 13 BU3HAYEHHSAM MIHIMAIbHOI KIJIbKOCTI TOJUH Ha iX BUBYeHHs. Ha
MOYaTKy KOYKHOTO KJIaCy BKa3aHO 3HAYHY KIJIbKICTh PE3€pBHUX T'OJIMH, Kl BUNUTENb, Ha
BJIACHHMM PO3CYJ MOXE BUTpayaTH Ha CHUCTEMATHU3Allll0 Ta MOBTOPEHHS Marepiany Ha
MoYaTKy Ta B KiHINl POKY, 30UIBIICHHS KUIBKOCTI TOJAWMH HA KOXKHY 13 BKa3aHUX TEM,

30KpEMa JJI1 BHCCCHHSA 3MIH a0 Opi€HTOBHOI‘O KaJICHAAPHO-TEMATUYHOI'O ILJIaAHY.

5 kaac

MATEMATHUKA

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

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Mi3HABAJIBLHOI JiAJILHOCTI YYHIB

3MicT HAaBYAJIBHOTO MaTepiaxy

I BEJIMYMHM (40 200)

Tema 1. HATYPAJIBHI UM CJIA I I1i 3 HUMHW. TEOMETPUYHI ®IT'YPU

YyeHb/y4eHUIS:

HABOJMTH MPHUKJIAJAN: HATYpaIbHUX
quCe; IIKaJT; YUCTOBUX 1 OYKBEHUX
BUpa3iB, POpMyII; piBHSHB,
3HAXOAMTH HA MAJIOHKAX: BIJIPI30K
JTAaHO1 JIOBKMHM Ta KYT JaHO1 IPagyCHOI
MipH; TeoMeTpHuuHi (irypu, BKa3aHi y
3MICTI,;

PO3Mi3HA€ Y TPOCTOPI Ta CMIBBIAHOCUTH
3 00€KTaMH HaBKOJIMIIHBOI JIMCHOCTI:
KyO, MPSMOKYTHHU TTapaiesemnimne],
nipamMinay;

po3pizuse: mudpH 1 yucia

YMTAE i 3aNMCY€. HATYPAJIbHI YKCTa B
MeXKax MUIbSIP/A;

BHKOPHUCTOBYE: BIACTHUBOCTI
apupMETUYHUX 11 3 HATypaJIbHUMU
YUCIIaMH,

3anmcye i nosicHe Gopmyu:
NePUMETPA BKA3aHHUX Y 3MICTI
reOMeTpUYHUX (Piryp; Miaomr
NPSIMOKYTHHKA, KBaJpaTa; 00’ eMy

Harypanphi ynucna. Yucio HyIb.

Hudpu. JlecsaTkoBuii 3amnuc
HaTypaJIbHUX YHCEIL.

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

JlimeHHs 3 ocTayero.

Uucnoni Bupa3u. bykBeHi Bupa3u Ta
dbopmynu.

PiBusiaHs. Biapizok, nmpsima, IpOMiHb.
kana. KoopauuaTHUil mpoMiHb.

Kyt Tta #ioro rpanycna mipa. Buau
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NpSIMOKYTHOTO Tapasiesemninena i Kyoa;
MOSICHIOE, ITI0 TaKe: HATypaJIbHE YHCIIO;
KBaJIpaT 1 Ky0 HaTypaJbHOTO YUCIIA;
npsiMa; TPOMiHb; KOOPJIUHATHUN
IPOMiHb; KyT; TPUKYTHHUK; KBaJIparT;
NPSIMOKYTHUK; TTPSIMOKYTHUH
napasenemnines; Ky0; piBHSHHSI;
PO3B’sI3aTH PiBHIHHS;

MOSICHIOE MPaBUJIA: TOJaBaHHS,
BIJIHIMAHHS, MHOKEHHSI, JIJICHHS,
MOPIBHSIHHS; BUKOHAHHS JAUICHHS 3
ocCTayero;

KJaacuikye: KyTH 3a rpagyCHOIO
MIpOI0; TPUKYTHHUKH 32 BUAAMH iXHIX
KYTIB;

300paxye: BiIPI30K TaHO1 JOBKUHH Ta
KyT JJaHO1 rpalyCHOI MipH; BKa3aHi y
3MICTI reoMeTpuuHI Pirypu 3a
JIOTIOMOT OO JIIHIAKH, KOCUHIIS,
TPAHCTIOPTHUPA; KOOPAUHATHUHN TIPOMiHb,
HaTypaJIbHI YKMCJia HA KOOPJAUHATHOMY
MIPOMEHI;

BHMIpPIOE Ta 00YHCJIIOE: IOBXKUHY
BIJIpi3Ka; TPayCHY MIpy KyTa,
MEePUMETP TPUKYTHUKA Ta
MPSIMOKYTHHKA,

PO3B’si3y€ BIPaBH, 10
nepeadavyalTh: 3aMUC YUCIA Y BUTIIAI
CYMH PO3PSTHUX TOJAAHKIB; BUKOHAHHS
YOTUPHOX apU(PMETUUHHX J1i 3
HATYpaJIbHUMH YHCIIaMU; TTiTHECEHHS
HATYpaJILHOTO YHCTIa 10 KBajpara Ta
Ky0a; MOpiBHAHHS HATYpaTbHUX YHCEIL;
JJIEHHS 3 OCTauet0; O0YMCIICHHS
3HA4YEHb YUCJOBUX 1 OYKBEHUX BUPA3IB,
NepuMeTpa 1 IO IPSIMOKYTHHKA,
KBajpata i 00’ e€My MPSIMOKYTHOTO
naparesnerninena if kyoa,

PO3B’si3y€: PIBHSHHS Ha OCHOBI
3aJIEKHOCTEH MK KOMIIOHEHTAMH Ta
pe3yabTaTOM apU(PMETHUHUX T1H;
TEKCTOBI 3aj1a4i, 30KpeMa KOMOIHaTOpHI1

KYTiB.

TpukyTHHK Ta Horo nepumerp. Buau
TPUKYTHHUKIB 32 KyTaMH.

[TpssmokyTHuK. KBagpar.
[Tnomia 1 nepumeTp NPSIMOKYTHHKA 1
kBaaparta. [IpaMokyTHuUiA

napaneneninesn. Kyo6.

O06’em NPAMOKYTHOTO Mapasesiemninena i
KyOa.

[Tipamina
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Tema 2. JPOBOBI UMCJIA I 11 3 HUMU (60 200)

Y4yeHb/yueHus:

HABOJUTH MPUKJIAAU: 3BUYANHUX 1
JIECSATKOBUX JPOOiB,;

PO3Pi3Hs€: 3BUYAIHI 1 IECATKOBI ApoOH;
IpaBUJIbHI 1 HEMPaBUIIbHI APOOH
MOSICHIOE, 1110 TaKe: YNCEIbHUK 1
3HAMEHHHK Jpo0y; MillIaHEe YHUCIIO;
YMTAE i 3aMMCYy€: 3BUYANHI Ta
JECATKOBI IpoOU; MiIIaH1 YKCIa,
(hopmyJ110€ O3HAUEHHS: MPABUIIBHOTO 1
HETPaBWIHHOTO APOOY; BIJICOTKA,;
CepeNHbOro apuPMEeTUUHOTO;
PO3B’si3y€ BIIpaBH, LI0
nepeadavYaKOTh: MOPIBHIHHS,
JTOJaBaHHA 1 BIIHIMAHHS 3BUYaHHUX
npo0iB 3 OJTHAKOBUMH 3HAMEHHUKAMU;
MOPIBHSHHS, OKPYTJICHHS, TI0OaBaHHS,
MHOKE€HHS 1 JUIEHHS IECITKOBUX
npo0iB; MEpEeTBOPEHHS MIIIAHOTO YKCIIa
y HeMpaBWIbHUH Api0; MepEeTBOPEHHS
HEIMpPaBUJILHOTO APo0Y B MIIIAHE YHCIIO
ab0 HaTypaJbHE YUCIIO; 3HAXOIKEHHS
BIJICOTKA B1Jl YUCJIa Ta YUCIa 3a Horo
BIJICOTKOM; 3HAXO/’)KEHHSI CEPETHBOTO
apu(METUIHOTO KUJIBKOX YHCEII,
CEPEeIHbOr0 3HAUCHHSI BEJIMUUHU

3Buuaiini Apoou. [IpaBuibHi Ta
HEMpaBWIbHI ApoOu. 3BUUaliHI APOoOH 1
JUIEHHS HATypalbHUX uncen. Mimmani
qHcla.

[TopiBHSIHHS 3BUYAHUX APOOIB 3
OJTHAKOBMMHM 3HaMEHHHUKAMH.

JlonaBaHHS 1 BiIHIMAaHHS 3BUYANHUX
Jpo0iB 3 OJJHAKOBHMH 3HAMECHHHUKAMHU.
HecarkoBuii pi0. 3anuc AECATKOBUX
npo0iB. [TopiBHSAHHS AECATKOBUX
npo0iB. OKpyTJIEHHS AECATKOBUX
Tpo0iB.

ApudmernuHi aii 3 1ECITKOBUMHU
npoOamu.

Bincorku.

Cepenne apudmernune. CepenHe
3HAYEHHSI BEJIMYMHU

Po3B'si3y€ CrokeTHI 3a/1a4i 3 peaJibHUMM JAHUMH 100: BUKOPUCTAHHS
IPUPOAHUX PECYPCIB PITHOTO Kparo; OE3MEeKH PyXy; 3HAXOKCHHS IEPUMETPIB Ta
TJIONI 3€MEJIbHUX JUISTHOK, IMiIJIOTH KJIACHOT KIMHATH, 00'eMy 00'€KTIB, 10 MAIOTh
dbopMy NPSMOKYTHOTO TapajieNenineaa; po3paxyHKy CiMEeMHOTO OIO/IKETY,
MO>KJIUBOCTI 3/11ICHEHHS MacCIITA0HUX MOKYTIOK; PO3PaxXyHKIiB, MOB'sI3aHUX 13

KaJICHAapEM 1 T'OAWMHHHWKOM TOIIIO
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6 kJac

MATEMATHUKA

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

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJIBHOI TislVIHOCTI Y4YHIB

3MicT HAaBYAJIBHOI0 MaTepiaxy

Tema 1. HOAIJIBHICTb HATYPAJIBHUX YHUCEJI (10 200)

YyeHb/y4eHUIs:
HABOJAUTH MPUKJIAIM: TIPOCTHX 1
CKJIaJICHUX YHCeJI; TApHUX 1 HeTTapHUX
YHCeJI, YUCEe, 110 TUIATHLCS HalllIo Ha 2,
3,5,9, 10;
PO3pi3HsAE: MPOCTI 1 CKIAACH] YUCIIa;
JUTBHUKH 1 KpaTHI HATYPaJIbHOTO YKCIA;
(opmyJ1r0€ 03HAYCHHS TTOHSTH:
TTBHUK, KpaTHE, IPOCTE YHCIIO,
CKJIaJICHE YHMCIIO, CIIUIBHUM JTIIbHUK;
O3HaKM NOALILHOCTI Ha 2, 3, 5, 9, 10;
PO3B’si3y€ BIPaBH, 10
nependavYaOTh: BUKOPUCTAHHS O3HAK
MOAIJIBHOCTI ynces Ha 2, 3, 5, 9, 10;
pO3KJIalaHHs HaTypaJIbHUX YHCENT Ha
MPOCTI MHOKHUKH; 3HAXOIKEHHS
CHUIBHUX MIJIBHUKIB JIBOX YHMCEI;
HANOUIBIIIOTO CIIIBHOTO JIJIbHUKA
(HCJI) nBox umcen B Mexax CTa;
3HAXO/PKCHHS HAaMEHIIIOI'0 CHIJILHOTO
kpatHoro (HCK) nBox uucen B Mexax
cTa

JIITbHUKY Ta KpaTHI HATypaJIbHOTO
qHCIa.

Osnaku noauipbHOCTI Ha 2, 3, 5, 9, 10.
[TpocTi Ta ckiageHi yucna.

Po3zkiiaganns uyncen Ha IpocCTi
MHO>KHUKH.

Hait0inpmuii criiibHNi JIIbHAK.

Haiimenie criiibHe KpaTHE

Tema 2. 3SBUYAMHI TPOBH (26 200)

YyeHb/y4eHUIs:
HABOJMTH MPUKJIAJAN: CKIHUEHHUX Ta
HECKIHYCHHHX MEePI0TUIHUX
JIECSITKOBUX JPOO1B; B3aEMHO
00epHEHUX YHCelT,
PO3pi3Hs€: CKIHYCHH] Ta HECKIHUEHHI
NepioInYH1 AECATKOBI IpoOH;

OcHOBHa BJIaCTUBICTh APOOY.
CxopoueHnHs 1po0y. HaiimeHmuii
CHITBHUN 3HAMEHHUK JPOOiB.
3BefieHHS APOOIB 0 CHUTEHOTO
3HaMeHHUuKa. [lopiBHAHHS 1pOOiB.
ApudmeTnuni Aii 31 3BUYAHHUMEI
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YHTAE i 3anMCcy€: HECKIHUCHHI
nepioauyHi ApoowH;

PO3yMie€ mpaBwIIa; MOPIBHSHHS,
JIOJaBaHHsI, BITHIMAHHS, MHOXKECHHS 1
JIJIEHHS 3BUYalHUX JIPOOiB;
3HAXOPKCHHS IPoOY BiJl YKCIIa Ta YKCIIA
3a Mloro apodowm;

(hopmMyJIr0€ OCHOBHY BJIaCTHBICTH
Apo0y;

PO3B’si3y€ BIIpaBH, LI0
nepeadavYaOTh: CKOPOUCHHS JAPO0iB;
3BEJICHHS APOOIB 0 CHITLHOTO
3HaMEHHUKA; MOPIBHIHHS IPOOiB;
JI0JIaBaHHs, BITHIMAHHS, MHOKEHHS 1
JJICHHS 3BUYaHUX APOOiB; 3ammucC
3BHUYARHOTO IpO0Y y BUTIISAI
JIECATKOBOTO IPO0Y; 3HAXOKEHHS
npoOy BiJl yKciia Ta YKcia 3a HOro
JTpoOoM

npobOamu.

3HaxoKEHHS Ipo0y Bij yuca 1
yucia 3a ioro 1pooom.

[lepeTBOopeHHsI 3BUYAHUX APOOIB Y
JIECATKOBI.

HeckiHueHH1 mepioUyHi IeCSITKOBI
npobu. [lecaTkoBi HAOIMKEHHS
3BUYAHOTO JIpo0y

Tema 3. BITHOLLUEHHSI I IIPOMOPLIT (24 200)

Y4yeHb/yueHuus:
HABOJAUTH MPUKJIATU TPOTIOPIIIHHUAX
BEITUYWH,
PO3Pi3HSE: KOJO 1 KPYT; NpsMY Ta
00epHEeHY MPOMOPIINHHICTh; BUIU
Jiarpam;
PO3YMie€, 1110 TaKe: BIIHOUIEHHS; IpsiMa
Ta 0OepHEHA MPOMOPIIiiiHA 3aJICKHICTb;
MacuTad; KoJio, Kpyr, KpyroBUi CEKTOD;
Jiarpama;
(opMyJTI0€: O3HAYCHHSI TPOTIOPIIIT;
OCHOBHY BJIACTUBICTbH IIPOMOPIII;
300pa:Kye Ta 3HAXOAUTH HA
MAJIIOHKAX: KOJIO 1 KpyT; KPYTrOBUI
CEKTOp; CTOBMYACTI Ta KPYToOBi
Jiarpamu;
PO3B’si3y€ BIIpaBH, LI0
nepeadavyarOTh: 3HAXOHKCHHS
BIJTHOIIICHHS YHCEJI 1 BEJINYHH;
BUKOPHUCTaHHA MacIlITa0y; 3HAXOKEHHS
HEB1JIOMOT'0 4JIeHA MMPOIOPIIii; 3aIuc

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

obepHeHa MPOIOPITiiiHA 3aJIEKHICTb.
[Toain yncia y [aHOMY BiJHOIIICHHI.

Macuita0.

BizxcoTkoBe BiIHOIIEHHS ABOX YHCE.
BincoTkoBi po3paxyHKH

Koio. Jloexxuna xomna. Kpyr.

[Imoma kpyra. Kpyrosuii cextop.
CroBmyacTi Ta Kpyrosi JiarpaMu
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BIJICOTKIB Y BUTJISIII 3BUYAHHOTO 1
JIECATKOBOTO JIPO0IB; 3HAXOKEHHS
JOBKMHU KOJIA 1 IJIOMII KpyTa; aHai3
CTOBITYACTHX Ta KPYTOBUX Jiarpam;
PO3B’sI3y€: OCHOBHI 3a/a4l Ha BIJICOTKH;
3a/a4l Ha MPOIOPIIAHI BETUIMHU 1
MPOTIOPLIMHUHN TTOALT

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

Y4deHb/yueHus:
HABOJAUTH MPUKJIAIU: JOTATHUX Ta
B1JI’€MHMX YHCEJT; MPOTUIC)KHUX YHUCEIT,
[IJIMX Ta pallioHAIbHUX YHCEN;
PO3yMie€, 110 TaKe: MOJIYJIb YUCIIA;
MPOTHIICIKHI YKMCIIA; M1 YUCIIa;
palioHaJIbHI YKCIIa; KOOPJMHATHA
npsiMa; KOOpJIMHATHA TUIOIIMHA; TO/110H1
JIOJTAHKH,
OyAy€: KOOpJIMHATHY NPAMY;
KOOPJIMHATHY TUIOIINHY;
NEPIEeHIUKYIIAPHI i mapanenbHi npami
3a JOIMOMOTOIO JIIHIAKHY 1 KOCHHIIS,
rpadiku 3aIeKHOCTEN MK BETHUNHAMHI
10 TOYKAX;
PO3B’si3y€ BIIpaBH, LI0
nepeadavYarOTh: 3HaXOMHKCHHS MOTYJIS
quca; TOPIBHAHHS parlioHATbHUX
YyHCeJI, JOJaBaHHs, BITHIMaHHA,
MHOYKEHHSI 1 JTUICHHS paIliloHaJIbHUX
YyHcelr, 00YMCIICHHS 3HaUYeHb YHUCIIOBHX
BUPA3iB, 110 MICTATH JOJIATHI 1 BiJl’€MHI
YHUCIa; PO3KPUTTS Ty>KOK, 3BEICHHS
MOJI0HUX JTOJIaHKIB; 3HAXOKEHHS
KOOPJIMHAT TOYKH Ha KOOPAUHATHIN
TUIONIMHI Ta TOOYAOBY TOYKH 32 ii
KOOpAMHATaMU; aHali3 TpadikiB
3aJI€)KHOCTEH MIJK BEJIMUYMHAMH
(BiacTaHb, yac; TeMIeEpaTypa, 4yac
TOIIIO);
PO3B’SI3Y€: PIBHIHHS 3 BUKOPHUCTAHHSIM
MpaBUJI, 1[0 ITPYHTYIOTHCSI HA OCHOBHUX
BJIACTUBOCTSIX PIBHSHHS; TEKCTOBI

JlomaTHi Ta BiJ’€MHI YHCIIa, YHCIIO
HYJIb.

KoopaunaTtHa npsima.

[TpoTunexHi yucna. Moaynb dyucna.
Ilim1 gyncna. PamionansHI yucia.
[TopiBHSHHS palliOHAILHUX YHCEIL.
ApudmernyHi aii 3 parioHaTbHUMHU
YUCJIaMH.

BrnactuBOCTI 10JjaBaHHS 1 MHOMKECHHS
parioHaIbHUX YHCEIL.

Poskputtst myxoxk. [loniGH1 qomanku
Ta 1X 3BEJCHHSI.

PiBastHHS. OCHOBHI BIIaCTHBOCTI
PIBHSHB.

[leprieHaUKYISIPHI 1 TapaienbHi
npsiMi, iX o0y 10Ba 3a JOMIOMOTOI0
JIHIAKA 1 KOCUHIISL.

Koopaunatna mmomuHa. [Tpuknanu
rpadikiB 3aJ1€KHOCTEN MK
BEJIMYMHAMH
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3a7a4i 3a IOTIOMOTOI0 PiBHSHB

Po3B'si3y€ crokeTHi 3a1a4i HA: po3paxyHOK BiJICOTKOBOTO BiTHOIICHHS PI3HUX
BEJUYMH (HApPHUKJIad, Mpale3 aTHOTO HACEICHHS PETi0HY, KaJopii TOIIO);
OPUIHATTSA pilieHs y cgepi piHaHCOBUX Oomeparllii, po3paxyHOK BIACHUX Ta
pOIUMHHUX (DIHAHCIB, KOMYHAJIBHUX IJIATEXK1B; BMIHHS PO3MOPSAIHKATUCH BIACHUMHU
KOIITaMH, B IPOCTUX CUTYAIlIAX OLIHIOBATH OYiKyBaHI Ta peajibH1 BUTPATH TOLIO

7 Kjaac

AJI'EBPA

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

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Mi3HABAJIbHOI XiSlJIbHOCTI YYHIiB

3MicT HABYAJIBHOTO MaTepiaxy

Tema 1. LILJII BUPA3H (30 200)

YyeHb/y4eHUIs:
HABOJUTH MPUKJIAIM: YUCIOBUX
BHUpAa3iB; BUPa3iB 31 3MIHHUMU,
OJIHOYJICHIB; MHOTOWIEHIB
MOSICHIOE:
K 3HAWTH YMCJIOBE 3HAYECHHS
BHpa3y 31 3MIHHUMU IPU 33JJTaHUX
3HAYEHHSX 3MIHHUX;
0 TaKe: TOTOXKHI BUPA3U, TOTOXKHE
MIEPETBOPEHHS BUPA3y, OHOUJICH
CTaHJAPTHOTO BUTJISATY, KOSDIIIEHT;
popmyroe:

- O3HAYCHHS: OJTHOYICHA, CTCIICHS 3
HaTypaJIbHUM MTOKa3HUKOM;
MHOT'04JICHA, MOAI0HUX WIEHIB
MHOTOYJICHA, CTCIICHS MHOTOYJICHA;
BJIACTHBOCTI CTENEHS 3
HaTypaJbHUM MTOKa3HUKOM;
IpaBujIa: MHOXKEHHSI OJTHOYJICHA 1
MHOI'OYJIEHA, MHOXKEHHS JIBOX
MHOT'OYJIEHIB,

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

Bupasu 31 3minaumu. Limi
palioHaJIbH1 BUpa3H.

ToroxnicTh. TOTOXHI IEPETBOPEHHS
BUpA3Yy.

CreniHp 3 HATYypaJIbHUM MOKa3HUKOM.
BrnactuBocTi creneHs 3 HaTypaJbHUM
ITOKA3HUKOM.

OnnouneH. [linHeceHH OTHOWIEHIB
110 cTereHs. MHOKEHHS OTHOYIEHIB.
Muorouned. [ToniOH1 wieHH
MHOTOWIEHA Ta 1X 3BEIECHHS.
CremniHb MHOTOYJIEHA.

JlonaBaHHs, BITHIMAHHS 1 MHOXKCHHS
MHOT'OYJICHIB.

dopmynu KBagpaTa JBOUICHA, PI3HUII
KBaJIpaTiB, CyMH 1 pi3HHIII KYyOiB.

POBKJ’IaI[aHHH MHOTOYJICHIB Ha
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BUPA3iB 31 3SMIHHUMU; 3BEJCHHS
OJTHOWICHA JI0 CTAHIAPTHOTO BUTIISIY;
NEPETBOPEHHS JOOYTKY OJTHOWIEHA 1
MHOTOYJICHA, CyMH, PI3HULI, T00YTKY
JIBOX MHOTOYJICHIB Y MHOTOYJICH;
PO3KJIaJlaHHs MHOTOYJICHA Ha
MHOYKHHKH CIIOCOOOM BHHECEHHS
CHIJILHOTO MHOYKHHKA 32 TYXKKH,
CIIoco0OM TPpyIyBaHHS, 3a GOpMyIaMu
CKOPOUYEHOTO MHOXKCHHS Ta i3
3aCTOCYBaHHSIM JICKUJIBKOX CITOCO0iB;
BUKOPHCTAHHS 3a3HAYEHUX
MIEPETBOPEHB Y MPOIIECI PO3B’A3yBaHHS
PiBHSIHbB, IOBEJICHHS TBEPKCHb

MHOXXHHWKH

Tema 2. ®YHKIIII (10 200)

YyeHb/y4eHUIs:
HABOJMTH NMPUKJIAIN:
(GYHKI[IOHATTbHUX 3aJI€KHOCTEH;
THIAHUX QYHKIIIN;
MOSICHIOE, III0 TaKe: apryMeHT; (PyHKIIis;
o0nacTh BU3HAUYEHHA (QYHKIIIT; 00JaCTh
3Ha4YeHb PYHKIIT; Tpadik QyHKIIIT;
(opmyJ1r0€ 03HAYCHHS TTOHSTH:
byukiis; rpadik QyHKIT; JiHIMHA
GyHKIIIS; TpsiMa TPOTOPIIAHICTS,
HA3MBAa€ Ta LIICTPYE HA MPUKIAJAX
criocoou 3a1anHs QYHKIL;
onucye noOyaoBy rpadika QyHkIii,
30KpeMa JIiHIMHOI Ta 1 OKPEMOTO BUTY —
IPSIMOi TPOMOPLIHHOCTI;
PO3B’si3y€ BIPaBH, 10
nependayYaOTh: 3HAXOHKEHHS 00J1aCTI
BU3HAYCHHS (YHKIIIT; 3HAXOHKCHHS
3HaYeHHS (PYHKIIIT 32 JTaHUM 3HAYCHHSAM
apryMeHTy; mo0yoBy rpadika JiHIHHOI
(GYHKIIT; 3HaXOKEHHSI 3a rpadikom
byHKIT 3HaYeHHs QYHKIIIT 32 JaHUM
3HAQYEHHSIM apTyMEHTY 1 HaBMaKu;
BU3HAYECHHS OKPEMHX XapaKTEPUCTHK
dbyHKIIii 3a 11 rpadikoM (moaaTHI
3HA4YEHHS, B’ €MHI 3HaUYCHHS, HYJI1);

DyHKIIIOHAJIbHA 3aJIEKHICTh M1
BEJINYHMHAMHU K MaTeEMaTHYHA MOJIENb
pealIbHUX MPOIIECIB.

®Oyukiis. O6macTh BU3HAYEHHS Ta
o0nactb 3HaueHb QyHKIii. Ciocodu
3aganHs QyHkiii. ['padix ¢pyHkii.

JliniitHa dyHKIis i1 rpadik Ta
BJIACTUBOCTI
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CKJIAJa€ Ta PO3B'sA3y€ 3a1a4i Ha:
npsIMy IPOMOPIIAHICTS HA OCHOBI
’KUTTEBOTO JOCBITY; MOOYI0BY TpadikiB
IIPU MOJICNIIOBAHHI PEAIbHUX MPOIIECIB 3
BUKOPUCTAHHSM JIIHIMHOT QYHKIIT TOIIO

Tema 3. JITHIMHI PIBHSIHHS TA IX CUCTEMMH (18 200)

Y4eHb/yueHus:
HABOJAUTH MPUKJIATU: DIBHIHHS 3
OJHIEIO Ta JBOMA 3MIHHUMH, JIIHIMHUX
PIBHSIHB 3 OJTHIE€IO Ta IBOMA 3MIHHUMU;
CHUCTEMH JIBOX JIIHIMHUX PIBHSHB 3
JIBOMAa 3MIHHUMU,
MOSICHIOE:
110 TaKE€ CUCTEMA JIBOX JIHIHHUAX
PIBHSIHB 3 IBOMA 3MIHHUMU;
CKUIBKU PO3B’SI3KIB MOYKE MATH
cCHUCTeMa JIBOX JIIHIMHUX PIBHSHD 3
JIBOMAa 3MIHHUMU;
(hopmyJir0€ O3HAYCHHSI: JTIHIMHUX
PIBHSIHB 3 OJTHIE€IO Ta IBOMA 3MIHHUMU;
PO3B’S3KYy PIBHSIHHS 3 IBOMA 3MIHHUMU;
PO3B’S3KY CHCTEMH JIBOX JIHIMHUX
PIBHSIHB 3 IBOMA 3MIHHUMH;
Oyaye rpadiku JiHIMHUX PIBHSHB 13
JIBOMAa 3MIHHUMU,
OMHUCYE CIIOCOOH PO3B’SI3yBaHHS
CHUCTEMH JIBOX JIIHIMHUX PIBHSHD 3
JIBOMAa 3MIHHUMU,
XapaKkTepu3y€ BUITAIKH, KOJIM CUCTEMA
JBOX JIIHIMHUX PIBHSHB 3 IBOMA
3MIHHUMH Ma€ OJIMH PO3B’SI30K; MA€
0e31114 po3B’sA3KiIB; HE MA€ PO3B’S3KIB;
CKJIA/IA€: PIBHIHHS Ta CUCTEMH PiBHSHD
3a YMOBOIO TEKCTOBOI 3a/1a4i;
PO3B’sA3y€: THINHI PIBHSIHHS 3 OJHIEIO
3MIHHOIO 1 PIBHSIHHSI, IO 3BOJSATHCS 0
HMX; TEKCTOBI 3a/a4l 3a JOIIOMOI'0I0
JIHIMHUX PIBHSHB 3 OJIHIEI0 3MIHHOIO;
CHUCTEMH JIBOX JIIHIMHUX PIBHSHB 3
JIBOMa 3MIHHUMH, BKa3aHUMHU Y 3MICT1
cnoco0aMHM; TEKCTOBI 3a1a4l 3a

JliniiiHe piBHAHHA 3 OJHIEIO0 3MIHHOIO.
JlinifiHe piBHAHHS 3 ABOMA 3MIHHUMH
Ta Horo rpadik.

Cucrema JBOX JIIHIHHUX PIBHSHb 3
JIBOMAa 3MIHHUMMU.

Po3B’s13yBaHHs cUCTEM JIBOX JIIHIMHHUX
PIBHSIHB 3 IBOMA 3MIHHUMM:
rpadiyHUM CIIOCOOOM; CITOCOOOM
I1JICTAHOBKH, CITOCOOOM J0aBaHHS.

JIiHiitH1 pIBHSHHA Ta IX CUCTEMH SIK
MaTeMaTU4YHI MOJEJIl TEKCTOBUX 3aJ1a4
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JIOTIOMOT'OF0 CHCTEM ABOX JIHIHHUX
PIBHSIHB 3 IBOMA 3MIHHUMH

Po3B'si3ye€ croxkeTHi 3aa4i: Ha pyX 3 TOUKH 30py HOro Oe3neku; Ha
PO3MOPSAKEHHS BIACHUMH Ta POAMHHUMHU (DiHaHCaMU; (PIHAHCOBOTO 3MICTY Kpi3b

IpU3My ICTOPUYHHUX TOJIIN TOLIO

8- kiac

AJI'EBPA

(70 200, 2 200 na musicoens, pezepe — 20 200un)

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
NMi3HABAJIBHOI JIJILHOCTI YYHIB

3MicT HAaBYAJIBHOTO MaTepiaxy

Tema 1. PALIOHAJBHI BUPA3M (24 200)

YyeHb/y4eHUIS:
HABOJAUTH MPUKJIAAU: PAIIIOHATHHOTO
BUpPa3y; PaIliOHATBHOTO IPO0Y; CTETICHS
13 LIJIUM [TOKA3HUKOM;
PO3Mi3HAE: LTI palliOHANbHI BUPA3H;
TpoOOBI parioHaIbHI BUPA3H,
MOSICHIOE
SIK BUKOHATH CKOPOYEHHSI Ipo0Yy; K
3BECTHU JIpi0 710 HOBOT'O 3HAMEHHUKA;
SIK 3B€CTU JPOOHU JI0 CHIJILHOTO
3HaMEHHHKA;
10 TaKe CTaHJIAPTHUM BUTIISI
YHCa;
dpopmynroe:

- OCHOBHY BJIAaCTUBICTb APOOY;
BJIACTUBOCTI CTEIEHS 3 [[IJINM
ITOKa3HUKOM;
mpaBuia: T0JaBaHHS, BIIHIMaHHS,
MHOKEHHSI, TUIEHHS JPO0iB,
MiTHECEHHS APO0Y 10 CTETICHS;
YMOBY PiBHOCTI Ap0Oy HYIIO;
O3HAYCHHS: CTEIEHS 3 HYJIbOBUM

Crermids 13 HUIAM MOKa3HUKOM Ta
WOro BJIACTUBOCTI.

CraHmapTHUI BUTIISA] YHCIIA.
PamionansHi Bupasm.

Pamionaneshi gpo6u. OcHOBHA
BJIACTUBICTH PaAllIOHAJIBHOTO JAPOOY.

ApudmernyHi aii 3 parioHaIbHUMHU
npobamu.

PartionanbH1 piBHSIHHS.
PiBHOCHIIBHI PIBHSAHHS.

: k.. .
OyHKIIA Y = i rpadik i

BJIACTUBOCTI
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IMOKA3HUKOM; CTEIEHS 3 LIJIUM

B1JI’ €EMHUM ITOKA3HUKOM,
OINMCY€E BIACTUBOCTI QYHKIIT Y = S 3a il
rpadikom,
PO3B’si3y€ BIIpaBH, LI0
nepeadavYaOTh: CKOPOUCHHS JAPOOiB;
3BEJICHHSI IPO0O1B JI0 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 YUCTa B
CTaHJapTHOMY BUTJISIAL; TOOYIOBY

rpadika QyHKIIl y = S

Tema 2. KBAJIPATHI KOPEHI. JIIC

HI YU CJIA (10 200)

Y4deHb/yueHuns:
HABOJAUTH MPUKJIATU: PAIlIOHATBHIX
YHCell; ppallloHAIbHUX YHCENT;
MOSICHIOE, 1110 TaKe: paliloHaJIbHE
YKUCJI0; ippallioOHaJIbHE YHUCIIO; J1HCHE
4HCIIO;
(popmynro€: 03HaYEHHS
apu(PMETUYHOTO KBAaJPATHOIO KOPEHS 3
YHCJIa; BIIACTUBOCTI apU(PMETUYHOTO
KBaIPAaTHOTO KOPEHS,

XapaKTepPHU3ye€: BIACTUBOCTI (PYHKIIIH

y = x2, y =+/x, 3aix rpadikamu;

PO3B’si3y€ BIIpaBH, LI0
nepeadavYaTh: 3aCTOCYBaHHS MOHATTSI
apu(pMETUYHOTO KBaJAPATHOTO KOPEHS
JUTsl OOYHCIICHHSI 3HAYeHb BUPA3iB,
CIPOIIEHHS BUPAa3iB, PO3B’sI3yBaHHs
PIBHSIHB, TOPIBHSHHS 3HaYCHb BUPA3iB;
NIEPETBOPEHHS BUPA3iB 13
3aCTOCYBAaHHSM BUHECEHHS MHOKHHUKA
3-I1i]] 3HaKa KOPEHsI, BHECEHHS
MHO>KHHUKA 1] 3HAK KOPEHI,
3BUJILHEHHS B1JI IppalllOHaJIbHOCTI B

OynKis Y = X2, ii rpadik i
BJIACTUBOCTI.

ApudMeTUYHUM KBaIpaTHUN KOPiHb.
BnactuBocti apudmernuHoro
KBaJIPAaTHOTO KOPEHHI.

ParionaneHi yncia.

IppatnionansHi uncia. JlificHi yucna.

dynk1ig y = VX, ii rpadik 1
BJIACTUBOCTI
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3HaMEHHUKY Apo0y; mo0ya0By rpadikis
dyskmiit y = x2, y = Vx;

Tema 3. KBAJIPATHI PIBHSTHHSI (16 200)

YyeHb/y4eHUIs:
HABOJMTH NMPUKJIAJAN: KBaJIPATHUX
PIBHSIHB; KBaIpAaTHUX TPUUJICHIB;
popmyroe:
© O3HAYEHHS KBAJPATHOrO PIBHSHHS Ta

KBaJIPaTHOTO TPUUJICHA; KOPEHS

KBaJIPaTHOTO PIBHSHHS;

TeopeMy Biera;
3anmcye: GopMyy KOpeHiB
KBaJIpaTHOTO PIBHSIHHS; GOpMyITy
pO3KJIalaHHs KBaIpaTHOTO TpUYIEHA Ha
JIHINHI MHOXKHUKUY,
CKJIAJIA€ KBAJpaTHE PIBHIHHS 32
YMOBOIO TEKCTOBOT 3aj1a4i;
PO3B’si3y€ BIIpaBH, LI0
nepeadavyarOTh: 3HaXOKEHHS KOPEHIB
KBaJIPATHUX PIBHSHB; PO3KIIAJaHHS
KBaIPaTHOTO TPUUJIEHA HA MHOKHUKHU;
3HaXO/)KEHHsI KOPEHIB PiBHIHb, 110
3BOJISITHCS 10 KBaJPATHUX; CKJIAIaHHS 1
PO3B’sI3yBaHHs KBaJpaTHUX PIBHAHD Ta
PIBHSIHB, 1110 3BOASTHCS IO HUX, K
MaTeMaTUYHUX MOJeNe MPUKIaIHIX
3a1a4

KBanpaTHi piBHSIHHS.

dopmyra KOpeHiB KBaJIpaTHOTO
PIBHSIHHSI.

Teopema Biera.
KBagpaTHuii TpuuieH.

Po3knamanns kBaipaTHOTO TpUUJICHA
Ha JIHIAHI MHOXHUKH.

Po3B’s13yBaHHS piBHSHD, K1
3BOJIATHCS 0 KBaJIPATHHX.

KBanpaTHe piBHSHHS Ta PIBHSHHSA SIK1
3BOJISATHCS 10 KBAaJIPaTHUX, K
MaTeMaTUYH1 MOJIEI TPUKIIATHIX
3ama4y

Po3B's13y€ clo:keTHi 3a1a4i Ha: BUKOPHUCTAHHS B3a€MO3B'SI3KIB €EKOHOMIYHUX
SIBUIIT; BUAW Ta PO3PAXyHKHU MMOJIATKIB, TUIATEXKIB; PyX; MPOAYKTUBHICTH TIPAIll;
BapTICTh TOBApY; CYMICHY poOOTY; CyMillIl Ta CIUIaBH TOILO

9 kaac

AJI'EBPA

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

3MicT HABYAJIBLHOTO MaTepiaxy

Tema 1. HEPIBHOCTI (14 200)

Y4eHb/yueHus:

HABOJAUTH MPUKJIATU: YUCIOBUX
HEPIBHOCTEH; HEPIBHOCTEH 31 3MIHHUMU;
JTIHIMHUX HEPIBHOCTEH 3 OJTHIEIO
3MIHHOIO; TIOJIBITHUX HEPIBHOCTEH;
MOSICHIOE 1110 Take 00’ €THAHHA Ta
NEPETHUH YUCITOBUX MPOMIXKKIB;
popmyroe:

BJIACTUBOCTI YHCIIOBHUX

HEPIBHOCTEM, BIACTUBOCTI

HEPIBHOCTEM 31 3MIHHOIO;

O3HAUYCHHS: PO3B’A3KY JIHIMHOL

HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO,

PIBHOCHJIBHUX HEPIBHOCTEH;
OOIPYHTOBYE BIIACTHBOCTI YHUCIIOBUX
HEPIBHOCTEH;
300paKy€ Ha KOOPIMHATHIN MPSAMIA:
00’€THaHHS Ta MEPETHUH YMUCIOBUX
IPOMIXKIB, 33J1aH1 HEPIBHOCTSIMU
YHUCJIOB1 IPOMIKKH; BUKOHY€E OOEpHEHE
3aBJIaHHS,
3alMCY€ PO3B’SI3KM HEPIBHOCTEH Ta iX
CHUCTEM Y BUTJISAII 00’ € THAHHS
YUCJIOBUX MPOMIXKKIB 200 y BUTJISII
BIJIMOBITHUX HEPIBHOCTEH;
PO3B’SI3Y€: JiHIHI HEPIBHOCTI 3 OJTHIEIO
3MIHHOIO;, CUCTEMH JIIHIMHUX
HEPIBHOCTEH 3 OJIHIEI0 3MIHHOIO

Uwucnosi HepiBHOCTI. OCHOBHI
BJIACTUBOCTI YHCIIOBUX HEPIBHOCTEH.

HepiBrocrti 31 3MinauMu. JliHiHHI
HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO.

YucaoBi IPOMIKKH.
PiBHOCHIIBHI HEPIBHOCTI.

Cucrtemu JiHIMHUX HEPIBHOCTEH 3
OJTHIEIO 3MIHHOIO

Tema 2. KBAJIPATUYHA ®YHKIIA

(20 200)

Y4deHb/yueHuns:
HABOJAUTH MPUKJIAAU KBAJIPATHIHOT
byHKITIT;
004HMCII0€ 3HaUeHHs (PYHKIIIT B TOYIT
MOSICHIOE MIePETBOPEHHS rpadikis
byukuii: f(X)—f(X)+a; f (X) —»f (x+a); f
(X) — kf (x), f (X) = — f(xX); anropurm

Bnactusocti pynkuii. Hymi ¢pyHkii,
IPOMIXKKH 3HAKOCTAJIOCTI, 3pOCTaHHS 1
criagans GyHKIII1, HaHO1IbIIe Ta
HaliMEHIIIe 3HauYeHHs (QyHKIIII.
[TeperBopenHns rpadikiB QyHKITIH.
KBangpatuuna ¢yHkiis, ii rpadik i
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o0y 10BU rpagika
byHKIIIT,
xapakTepusye QyHKIIO 32 ii rpadikoM
PO3B’si3y€ BIPAaBH, 10
nepeadavaloThb: noOya0By rpadika
KBaJIpaTHUHOI PYHKIII1; pO3B’A3yBaHHs
KBaJIpaTHUX HEPIBHOCTEH; 3HAXOMKECHHS
PO3B’SI3KIB CUCTEM JIBOX PIBHSHB 3
JIBOMa 3MIHHHMHU, 3 IKUX X04a O o7He
PIBHSIHHS APYTOTO CTETICHS; CKIATaHHS i
PO3B’sI3yBaHHS CHUCTEM PIiBHSHB 3 JBOMA
3MIHHUMHU SIK MATEMAaTHYHUX MOJIeTIeH

MPUKJIAJHUAX 337034

KBaJApaTU4HO1

BJIACTUBOCTI.

KBanpatna HepiBHicTh. CHCTEMa JBOX
PIBHSIHB 3 IBOMA 3MIHHUMH.

Cucrema 1BOX piBHSHB 3 JBOMA
3MIHHUMH SIK MaTeMaTHYHa MOJIETb
NPUKJIIAJIHOT 3a/1a4i

Tema 3. YUCJIOBI MOCJITOBHOCTI (10 200)

YyeHb/y4eHUIs:
HABOJMTH MPHUKJIAJAN: YUCIOBOT
MOCJIIJOBHOCTI; apu(PMETHYHOT Ta
reOMETPUYHOI MPOTPECiii;
(opmy.Jir0€ O3HAYCHHS 1 BITACTHBOCTI
apu(PpMETUIHOI Ta TEOMETPUIHOT
porpeciu;
3alUCYE i MOSACHIOE:

- ¢opmynu: N-To UnIeHa
apu(METUYHOI Ta TeOMETPUYHOT
Iporpeciif, CyMH Mepuux N 4jeHiB
IIUX TIPOTPECIif;
eracmusocmi apupMETUIHOT Ta
reOMETPUYHOI Iporpecii

PO3B’si3y€ BIIpaBH, LI0
nependavyalTh: OOUYNCICHHS YJICHIB
nporpecii; 3ajaHHs Iporpeciii 3a
TAHUMU IX 4iIieHaMu a0o
CITIBBITHOIIICHHSIMH M1K HHMU;
00YHMCIICHHS CyM TMEPITUX N YICHIB
apu(PpMETUIHOT i TEOMETPUIHOT
nporpeciii; BUKOPUCTaHHS (HOpMYIT
3araJIbHUX YJIEHIB 1 CyM MPOTrpecii s
3HAXOKEHHS HEBIJOMHUX E€JIEMEHTIB
nporpeciii

YucoB1 ITOCIIIOBHOCTI.

ApudmerndHa Ta reoMeTpUIHA
nporpecii, ix BnacTuBocTi. Dopmysu
N-To ujeHa apupMETHIHOT Ta
Tre€OMETPUYHOI MIPOTPECI.

dopMynu cymu niepimmx N 4aeHiB
apu(PpMETUIHOT Ta TEOMETPUIHOT
nporpeciii

Tema 4. OCHOBU KOMBIHATOPUKHU, TEOPII HUMOBIPHOCTEH TA

CTATUCTHUKH (8 200)
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YdeHb/yueHUs:
HABOJAUTH MPUKJIAU: BUTAIKOBUX
MO/TiH, TOAaHHS CTATUCTUYHUX JAHUX Y
BUTJISIA1 TaOIUIh, Aiarpam, rpadikis,
3aCTOCYBaHHS MPaBUJI KOMOIHATOPUKH
MOSICHIOE, 10 TAKEe: YacTOTa
BUIA/IKOBOI MO/11, HMOBIPHICTh
BUITAAKOBO1 o111
3HAXOJAUTh, BiIOUPAE i BIOPSIAKOBYE
1H(OopMaIIito 3 TOCTYITHUX JIKEPE
PO3B’sI3y€ 3aJaui, 110 NepeadavaroTh.
BUKOPUCTAHHS KOMOIHATOPHUX MPABUIT
CyMH Ta OOYTKY; 3HAXOHKCHHS
HMOBIPHOCTI BUTIAJKOBOT TOIIi;
00YMCIIEHHS YaCTOTH BUITIaIKOBOI ITOIIT;
MOTAHHS CTATUCTHYHUX JAHUX y BUTIISII
TabnuIb, Alarpam, rpadikiB

OCHOBHI ITpaBUJIa KOMOTHATOPHKHU.

YacToTa Ta HMOBIPHICTH BUITAIKOBOI
moii.

[ToyaTkOB1 BIIOMOCTI IIPO CTATUCTHUKY.

Crocobu mogaHHs JaHUX Ta 1X
00poOKH

Po3B’s13y€ cro:KeTHI 3a1a4i HA: PO3paxyHOK Ta aHasi3 (PIHAHCOBOT CIIPOMOXKHOCTI
POJIMHU; PO3PaXYHOK 00CSTY CTUTAYE€HUX TOIATKIB; TPUIHATTS PIIIEHh CTOCOBHO
0COOMCTUX Ta KOJEKTUBHUX (PIHAHCOBUX MUTAHB TOIIO

7 kjaac

I'EOMETPIA

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

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Mi3HABAJIBLHOI JiAJILHOCTI YYHIB

3MicT HAaBYAJIBHOTO MaTepiaxy

Tema 1. EJIEMEHTAPHI TEOMETPUYHI ®IT'YPH TA iX

BJIACTUBOCTI (8 200)

Y4deHb/yueHuns:
HABOJAUTH MPUKJIATU TEOMETPUIHUX
biryp, ykazaHuX y 3MiCTI;
MOSICHIOE, 1110 TaKe: TOYKa, MpsMa,
HaJIeXKaTH, JICKATH MK, BIIPI30K,
MPOMiHb, KYT, JOBXKHWHA BiApi3Ka,
rpajiycHa Mipa KyTa, piBHI BIAPi3KH,
pIBHI KyTH, OiCeKTpHCa KyTa, BIJICTAaHb
MK TOYKAMH,

['eomeTrpuuni ¢irypu.

Touka, mpsiMa, B1Ipi30K, TPOMiHb, KYT.
Ix BractuBoCT!I.

BumMiproBaHHsI BIJIpi3KiB 1 KyTiB.
BicekTpuca kyra.
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(hopmMyJII0€: BIIACTUBOCTI: PO3MIIIICHHS
TOUYOK Ha MPsIMiii; BUMIPIOBaHHS U
BIJIKJIaJIaHHS BiIPI3KIB 1 KYTIB,;
KkJIacu@ikye KyTH (rocTpi, npsmi, Ty,
PO3TOPHYTI);

BHMIpIOE Ta 00YMCJIIOE. IOBXKUHY
BiJIpi3Ka, IPayCHY Mipy KyTa,
BUKOPHCTOBYIOYH BJIACTUBOCTI iX
BUMIPIOBaHHS;

300paxye€ i 3HAXOAUTH HA MAJTIOHKAX
reoMeTpuyHi Girypu, BKa3zaHi y 3MiCTi
3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’SI3yBaHHS 33724

Biacradgs Mi I1BOMA TOYKaAMH

Tema 2. BBA€EMHE POSMIIIEHHS NPAMUX HA IIJIOIWHI (12 200)

Y4deHb/yueHuns:

HABOJAUTH MPUKJIATU TEOMETPUIHUX
¢iryp, ykazaHux y 3MicCTi
CHiBBIAHOCHUTH 3 00'cKTaMU
HABKOJIMIIIHBOT JIMCHOCTI: CYMDKHI Ta
BEepPTUKaAIbHI KYTH, NTapajieJbHI Ta
NepHeHIUKYJISApHI NpsiMi;

MOSICHIOE!

10 TaKe TeopemMa, O3HAUCHHS, O3HaKa,
HACJIIJIOK, YMOBA 1 BUMOTa TEOPEMH,
npsiMe 1 00epHEeHE TBePHKCHH,
JIOBEJICHHS TEOPEMH;

CYTh TIOBEJICHHS BiJl CYIPOTHUBHOTO;

dopmy.roe:

03HA4eHHs: CYyMDKHUX 1
BEPTHUKAIbHUX KYTIiB, MapaleIbHuX 1
NEPHEHAUKYIAPHUX IPIMUX,
NepHeHIMKYJIApa, BiICTaH1 Bl TOYKH J10
PSMOI;

eracmueocmi: CyMIXKHUX 1
BEPTUKAIBHUX KYTIB; MapaieIbHUX 1
NEPHEeHAUKYIIPHUX NPSIMUX, KYTIB,
YTBOPEHHX TIPH MEPETHHI MapaieIbHIX
PSIMUX CIYHOIO;

O3HaKU TIAPANETBbHOCTI MPSIMUX
BUMIpIO€ Ta 00YMCJIIOE BIJICTAHB BiJl

CyMiXHI Ta BepTHKaJIbHI KYTH, 1X
BJIACTHBOCTI.

[TapanenbHi Ta NEPIEHIUKYIAPHI
npsiMi, iX BIIaCTUBOCTI.

[Tepnenaukyssip. BiacTtanp Bij TOUKU
1o npsmMoi. KyT Mixk 1BOMa MpsSMHUMH,
110 TTePETUHAIOTHCA.

KyTn, yTBOpeH1 mpu nepeTuHi JBOX
npsiMUX ClYHO0. O3HAKH
napaneabHOCTI MPAMHUX.

BnacTuBoCTI KyTiB, yTBOPEHHUX IIPU
NEePEeTHHI MapaNeIbHUX MPIMUX
CI4HOIO
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TOYKH JI0 IPSIMOT,

300pa:Kye Ta 3HAXOAUTH HA
MAJIOHKAX: TapajienbHi i
NEPIECHIUKYIAPHI TPSMI;
NEePHEHANKYJIAP; KYTH, yTBOPEHI MTPU
MePETHHI JIBOX MPSMUX CIYHOIO;
OOTPYHTOBY€E MapaJIeIbHICTh 1
NEPHEHANKYJISIPHICTD MPSIMHUX;
JAOBOJAUTH: BJIACTUBOCTI CYMDKHHX 1
BEPTUKAJILHUX KYTIB; MapajebHUX
NPSAMUX; NEPICHIUKYIISIPHUX MPAMHUX;
3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’SI3yBaHHS 33724

Tema 3. TPUKYTHUKHNU. O3HAKHW PIBHOCTI TPUKYTHUKIB (22 200)

Y4deHb/yueHuns:

HABOJAUTH MPUKJIAAU: TEOMETPUIHUX
¢biryp, ykazaHHux y 3MiCTi; pIBHUX
diryp;
MOSICHIOE, 1110 Take piBHI Pirypu;
popmyroe:
* 03HAYeHHsA. 30BHIIIHBOTO KyTa
TPUKYTHHKA; PI3HUX BUJIIB TPUKYTHHUKIB;
OiCeKTpHCH, BUCOTH, MEJIIaHH
TPUKYTHUKA,

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

TpukyTHuK 1 Hioro enemenTH. Bucora,
OicekTpuca 1 Me/liaHa TPUKYTHHUKA.

PiBHicTh reomeTpuunux Qiryp. O3Haku
PIBHOCT1 TPUKYTHHKIB.

Buau TpuKyTHUKIB.

PiBHOOEIpeHMIT TPUKYTHUK, HOTO
BJIACTHBOCTI Ta O3HAKH.

HepiBHiCTh TpUKYTHHKA.
Cyma KyTiB TPUKYTHHKA.

30BHIIIHINA KYyT TPUKYTHUKA Ta HOTO
BJIACTUBOCTI.

BnacTuBOCTI PSIMOKYTHHUX
TPUKYTHUKIB
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BJIACTUBICTH KYTIB TPUKYTHHUKA,
BJIACTUBICTH 30BHIIITHHOTO KyTa
TPUKYTHUKA;

3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTHBOCTI JI0 pO3B’s3yBaHHSA 3a/1a4
MPAKTHYHOTO 3MICTY

Tema 4. KOJIO 1 KPVT (8 200)

Y4deHb/yueHuns:
HABOJIUTH MPUKJIAJIM T€OMETPUIHHUX
¢iryp, yKazaHux y 3MicCTi;
dpopmyroe:

O3HAaYeHHs: KOJa, Kpyra, 1X
€JIEMEHTIB; JOTUYHOI JI0 KOJIa;
CEepEMHHOIO MEPIEHIUKYIIApA 10
BIJP13Ka; KOJa, OIMCAHOIO HABKOJIO
TPUKYTHHUKA, 1 KOJa, BIINCAHOTO B
TPUKYTHHUK;

871aCMUBOCMI.; CEPEAUHHOTO
NEPIEeHINKYISIpa A0 BIAPI3Ka;
OiCeKTpUCH KyTa; TOTHYHOI /10 KOJIa;
aiamMeTpa 1 XOpu KoJia; CepeIuHHUX
NEePIEeHIUKYISPIB O CTOPIH
TPUKYTHHKA; O1CEKTPUC KYTiB
TPUKYTHUKA,;
300paxye Ta 3HAXOAUTH HA
MAJIOHKAX: KOJIO Ta HOT0 €JIEMEHTH;
JOTUYHY J0 KOJja; KOJIO, BIIUCAHE B
TPUKYTHHUK; KOJIO, OIIICAHE HABKOJIO
TPUKYTHUKA;

BUKOHY€ IIUPKYJIEM 1 JIHIHKOIO 3a1a4i
Ha Mo0yI0BY BKa3aH1 y 3MiCTi;
3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI /10 PO3B’A3yBaHHA 3a/1a4,
30KpeMa MPaKTUYHOTO 3MICTY

Komno. Kpyr.
JloTruHa 10 KoJia Ta ii BIIACTUBICTb.

OcHoBHI 3aJ1a4i Ha MOOY/IOBY:

- moOya0oBa TPUKYTHHKA 32 TPhOMa
CTOpOHAMU;

- nmoOyaoBa KyTa, 1110 IOPiBHIOE
TaHOMY;

- 1moOynoBa OiCEeKTPUCH AAHOTO KyTa;

- TIOJAUT JAHOTO BiApi3Ka HABIILT;

- 1o0ya0Ba NPsSIMOi,
[EPIEHAUKYJISPHOI 10 AAHOL.

KoJ10, onrcane HaBKOJIO TPUKYTHHUKA.

KOJ'IO, BIIMCAHC B TPUKYTHHUK

Po3B’s13y€ 3a1a4i NPaKTUYHOI0 3MIiCTy HA: 3HAXOKEHHS BIJICTaHI J10
HEJOCTYIMHOT TOYKU; BCTAHOBIICHHS PIBHOBIIATIEHOCT] 00’ €KTIB HA MOBEPXHI1
3emJli; BUKOPUCTAHHS dKOPCTKOCTI TPUKYTHHUKA B OyA1BHUIITBI TOIIO
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8- kiac

I'EOMETPIA

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

OuikyBaHi pe3yJbTaTi HABYaJbHO-
Mi3HABAJIBHOI TislVIHOCTI YYHIB

3MiCT HABYAJIBLHOTO0 MaTepiay

Tema 1. YOTUPUKYTHUKH (22 200)

Y4deHb/yueHuus:
HABOJUTH NPHUKJIAAUA FEOMETPUUHUX
¢biryp, yKazaHux y 3MicCTi;
MOSICHIOE, 1110 TAKE: YOTUPHUKYTHHK;
OITYKJIUH 1 HEONMYKJINH YOTUPUKYTHUK;
€JIEMEHTH YOTUPHUKYTHHKA,;

popmynroe:

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

O3HaKu TIapanenorpama,
BIIMCAHOTO 1 OITUCAHOTO
YOTUPUKYTHHUKIB;

meopemy: Dayeca; Ipo CyMy
KyTiB YOTUPUKYTHHUKA,

KJIacu(iKy€e YOTUPUKYTHUKHY,;
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX YOTUPUKYTHUKHU PI3HUX
BU/IIB Ta 1X €JIEMEHTH,
OOIPYHTOBY€ HAJICKHICTh
YOTUPUKYTHHUKA JI0 TIEBHOTO BUITY;
JA0BOJMTH: BIACTUBOCTI i O3HAKU
napajieiorpama; BIaCTUBOCTI
IpsIMOKYTHHUKa, poM0a, KBaipaTa;

YoTHUpUKYTHUK, ioro enemeHTH. Cyma
KyTiB 4oTUpUKYyTHUKA. [lapanenorpam,
HOTro BIIACTUBOCTI I O3HAKHU.

[IpssMmokyTHUK, poMO, KBaapaT Ta iX
BJIacTUBOCTI. Tpamneris.

Brniucani ta nenTpaibHi KyTd. Bnimcani
Ta ONMUCaH1 YOTUPUKYTHUKH.

Teopema daneca. Cepenus JiHisg
TPUKYTHHKA, il BJTACTUBOCTI.
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3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a]1a4,
30KpeMa MPaKTUYHOTO 3MICTY

Tema 2. IOAIBHICTDb TPUKYTHMUKIB (10 200)

Y4deHb/yueHus:
HABOJIMUTH MPHUKJIAIM TOTIOHUX
TPUKYTHUKIB,

MOSICHIOE 3B’SI30K MK PIBHICTIO 1
NOJIIOHICTIO TEOMETPUYHUX (DIryp;
(])OpMy.JIlOC.
meopemy: Ipo MeAlaHu
TPUKYTHHUKA; PO BIACTUBICTh
OICEKTPHUCH TPUKYTHHUKA;

03HAYeHHs IOAIOHUX TPUKYTHUKIB;

03HaKuy MOA1I0HOCTI TPUKYTHUKIB;

y3aeanvHery meopemy Daneca,
300paxye Ta 3HAXOAUTH HA
MAJIOHKAX MMOA10HI TPUKYTHUKH;

OOIPYHTOBYE MOIOHICTh TPUKYTHHKIB,

3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a]1a4,
30KpeMa MPpHU 3HAXO0KEHHI BIICTaHEH
Ha MICIIEBOCTI

VY3aranbHeHa Teopema Paneca.
[ToniGH1 TPUKYTHUKY.
O3Haku MoAI0HOCTI TPUKYTHHUKIB.

BnactuBicth Meianu Ta 01CEKTPUCH
TPUKYTHUKA

Tema 3. PO3B’SAA3YBAHHS INPSIMOKYTHHUX TPUKYTHHUKIB (14 200)

YyeHb/y4eHUIs:
HABOJMTH MPHUKJIAJAU T€OMETPUYHUX
Gbiryp Ta CiBBIAHOIICHb, YKa3aHUX Y
3MICTI;
MOSICHIOE: 1110 TaKe MOoXWia Ta 1i
MIPOCKITiS; IO 03HAYAE «PO3B’SA3aTH
MPSIMOKYTHUI TPUKYTHHK;
(])OpMy.JIlOC.
eracmugocmi IEPICHANKYJISIPA 1
MTOXHJIOT;
O3HAYeHHs CUHYCa, KOCUHYCA,
TaHI€HCa TOCTPOTro KyTa
NPSIMOKYTHOT'O TPUKYTHHUKA;
meopemy Ilidaropa;

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

Teopema Ilidaropa.

[lepnengukynsp 1 moxuia, ix
BJIACTHBOCTI.

CriBBIAHOIIEHHS MK CTOPOHAMH 1
KyTaMu IPSMOKYTHOTO 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;
004MCJII0€ 3HAYEHHS CUHYCAa,
KOCHHYCa, TaHTeHca i1 KyTiB 30°, 45°,
60°;
aoBoauThL Teopemy Ilidaropa;
PO3B’A3Y€ NMPSMOKYTHI TPUKYTHUKHU
3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI /10 PO3B’A3yBaHHA 3a/1a4,
30KpeMa MPaKTUYHOTO 3MICTY

Po3B’s13yBaHHS MPSIMOKYTHUX
TPUKYTHUKIB

Tema 4. MHOI'OKYTHHMKM. IIJIOIINI MHOI'OKYTHUMKIB

(12 200)

YyeHb/y4eHUIs:
HABOJMTH MPHUKJIAJAU T€OMETPUYHUX
Gbiryp, ykazaHuX y 3MICTI;
MOSICHIOE, 1110 TaKe: MHOTOKYTHHUK Ta
HOT0 €JIeMEeHTH; IUIO0IAa MHOTOKYTHHKA;
MHOTOKYTHUK, BIUCAaHUH y KOJIO Ta
OIIMCAaHWU HAaBKOJIO KOJIA;
dopmy.roe:

- 03Ha4eHHs: MHOTOKYTHHKA,
BIIMCAHOTO Y KOJIO; MHOTOKYTHHKA,
OTHMCAHOTO HABKOJIO KOJIa;
meopemy: Tpo TLIOLLY
NPsIMOKYTHHKA, TTapaJieJiorpama,
TPUKYTHUKA, Tparmellii;

3aMuCcy€ Ta NOsICHIOE (POPMYJIH IO
TrCOMETPUYHUX (PITyp, YKa3aHUX Y
3MICTI;

300paxye Ta 3HAXOAUTH HA
MAJKOHKAX: MHOTOKYTHHUK 1 HOTO
€JIEMEHTH; MHOTOKYTHHUK, BIIUCAHUN Y
KOJIO; MHOTOKYTHHK, OTIHCAHHH
HABKOJIO KOJIA;

MHOTOKYTHHUK Ta KOTO €JIEMEHTH.

MHOTrOKYyTHUK, BIUCAHHUH Y KOJIO, 1
MHOTOKYTHUK, OITHCAaHUN HAaBKOJIO
KOJIa.

[ToHSTTS MIOLII MHOTOKYTHHKA.
[Tnom1i npssMOKyTHHKA,

napasnenorpama, pom0a, TpPUKyTHHKA,
Tpamneuii
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CHIBBIAHOCHUTH 3 00'€eKTaMU
HABKOJIMIIIHBOI IIHCHOCTI BKa3aH1 y
3MicTi irypwu;

00YHCJIIOE TUIOII BKa3aHUX Y 3MICTI
diryp;

3aCTOCOBY€ BUBUYEHI O3HAYECHHS,
BJIACTUBOCTI Ta (hOPMYJIH J10
pO3B’A3yBaHHS 3aJ1ay, 30KpemMa
3HAXOJKCHHS TIJIOII pealbHUX 00’ €KTIB,
PO3B’sI3y€ 3a1a4i HA: pO3OUTTS
MHOTOKYTHHKA Ha pIBHOBEJIUKI;
JOCTIIJDKEHHS pIBHOCKJIAICHOCTI
MHOTOKYTHHKIB TOIIO

Po3B’s13y€ 3a1a4i NPaKTUYHOTO0 3MiCTy HA: BU3HAYCHHS BIACTaHI J10
HEJIOCTYITHOT TOYKH; BUCOTH MPEIMETA; 3HAXOKCHHS KyTiB (KyTa migiomy
JIOPOTH, BIAKOCY, KyTa, i1 IKUM BUIHO JIESKUU MPEIMET) TOIIO

9-#1 kiac

I'EOMETPIA

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

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Mi3HABAJIbHOI TiSIJIbHOCTI YYHIB

3MicT HAaBYAJIBHOI0 MaTepiaxy

Tema 1. KOOPAUHATHU HA IIVIOIIUHI (8 200)

YyeHb/y4eHUIs:
HABOJAUTH MPUKJIAM CITIBBITHOIICHb,
yKa3aHUX Y 3MICTI;
MOSICHIOE:
10 TaKe CUHYC, KOCUHYC, TAHT€HC
kyTiB Big 0° 1o 180°; piBHAHHS
dirypu;
SK MOJICHA 3a0amu Ha KOOPIHHATHIN
IUIOIIKHI: IPSIMY; KOJIO;
(popmysnroe Teopemu mpo:
BIJICTAHb MK JJBOMAa TOYKaMHU,
KOOPJAMHATH CePEIMHU BiIpi3Ka,
3alUCY€ TA MOSICHIOE:

Cunyc, KOCUHYC, TaHT€HC KyTiB Bij 0°
o 180°.
TotoxHOCTI:

sin (180° — a)) = sin a;

cos (180° — a) =— cos a.

Koopaunaru cepenuuu BiapizKa.

BixcTanp M I1BOMAa TOUKAMH 13
3aJlaHUMH KOOPJIMHATAMH.

PiBHsHHS KOJIA 1 TPSAMOT
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¢ opmynu KOOpIMHAT CEPETUHA

BiJIpi3Ka, BIZICTaH1 MK JBOMA

TOYKAMU;

PI6HAHHA KOJIa, IPAMOT,
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX FeOMETPUYHY QIrypy
(mpsimy, KOJI0) 3a 11 pIBHSAHHSM Y
3a/1aHli CUCTEM1 KOOpIMHAT,
o0uucII0€:

KOOPJAWHATH CepPEAUHU BIIPI3Ka,

B1JICTAHb MIJK JIBOMA TOYKaMH,

3aJaHUX CBOIMU KOOpAUHATAMMU,

AOBOAUTH TEOPEMY IPO: BIACTaHb MK
JIBOMa TOYKaMH; KOOPJUHATH CEPEIUHA
BiJIpi3Ka,
3aCTOCOBY€ BUBUYCHI POpPMYIH i1
piBHSIHHS GITYp 10 pO3B’S3yBaHHS
3a1a4

Tema 2. BEKTOPH HA IJIOLIIAHI (12 200)

Y4deHb/yueHuns:
HABOJUTH MPUKJIAAU: PIBHUX,
IPOTUIICKHUX, KOJTIHEAPHUX BEKTOPIB;
MOSICHIOE:
wo make: BEKTOP; MOIYJb 1
HaIpsiM BEKTOpa; OIMHUYHUN
BEKTOP; HYJIb-BEKTOP; KOJ1HEApHI
BEKTOPH; MIPOTUIICKH] BEKTOPH;
KOOpJIMHATH BEKTOpA; cyma i
PI3HULIS BEKTOPIB; T00YTOK BEKTOpa
HA YHUCJIO;
AK 3a0amu BEKTOP;
AK 8i0KIacmuy BEKTOP Bif 3a7aHOT
TOYKH;
3a AKUMU NPABULAMU ZHAXOOAMND
CyMy BEKTOPIB; 100yTOK BEKTOpa
Ha YKCIIO;
dpopmyroe:
O3HAYeHHs: PIBHUX BEKTOPIB;
CKaJISIPHOTO T00YTKY BEKTOPIB;
gracmusocmi. A HaAJ
BEKTOpaMH;

BexTop. Moaynb 1 HanipsiM BEeKTOpa.
PiBHICTb BEKTOPIB.

Koopaunaru Bektopa. JlonaBanHs i
BIIHIMaHHSI BEKTOPiB. MHOXXEHHS
BeKTOpa Ha unciio. KonineapHi
BekTopu. CKaIsIpHUi 100yTOK
BEKTOPiB
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300paKye i 3HAXOAUTH HA MAJIOHKAX:
BEKTOD; BEKTOP, pIBHUI a00
IPOTUIICKHUHN TaHOMY, KOJIIHEapHHH 13
JaHUM, y T. 4. 32 HOT0 KOOPAUHATAMU;
BEKTOD, 1110 JOPIBHIOE CyMi (Pi3HUIII)
BEKTOPiB, JOOYTKY BEKTOpa Ha YHUCJIO;
o0uuncII0€:
KOOpIMHATH BEKTOPA, CyMH
(pi3HUII1) BEKTOPIB, TOOYTKY
BEKTOpa Ha YHCIIO;
JOBXKHUHY BEKTOpa, KyT MiX JIBOMa
BEKTOPAMH;
OOIPYHTOBYE: PIBHICTh, KOJIIHEAPHICTh
BEKTODIB,;
3aCTOCOBY€ BUBUYCHI O3HAYCHHS 1
BJIACTHBOCTI JI0 PO3B’sSI3yBaHHS 3a/1a4

Tema 3. PO3B’SI3YBAHHS TPUKYTHHUKIB (10 200)

YdeHb/yueHus:

NMOSICHIOE, 10 O3HA4Ya€e «PO3B’sI3aTH
TPUKYTHUKY;

dbopmysnoe  Teopemy: KOCHHYCIB;
CUHYCIB,;

3alUCy€ TAa MOSICHIOE (POPMYJIH TLIONT
TpukyTHuka (I'epoHa; 3a  1gBOMA
CTOPOHAMHU 1 KyTOM MiXXK HUMH);
300paxy€ Ta 3HAXOAUTh HA MAJKOHKAX
€JIeMEHTH TPUKYTHUKA, HEOOXIAHI st
00YHCIICHHS Horo HEBIIOMHX
€JIEMEHTIB;

004YMCJII0€E: TOBKUHHU HEBIJIOMUX CTOPIH
Ta TpaJyCHI MIpU HEBIJOMHUX KyTiB
TPUKYTHUKA; TUIOII TPUKYTHUKIB;
3aCTOCOBY€ BUBUYCHI POPMYIH i
BJIACTUBOCTI 10 PO3B’A3yBaHHS 3a/1a4

Teopemu KOCHHYCIB 1 CHHYCIB.

dopmynu 1715 3HAXOIKEHHS TUIOIII
TPUKYTHHKA

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

KPYT' A (10 200)

YyeHb/y4eHUIs:
HABOJMTH MPHUKJIAJAU T€OMETPUYHUX
Gbiryp, ykazaHux y 3MiCTI;

[IpaBuiIbHUI MHOTOKYTHUK, HOTO
BU/IM Ta BIACTHUBOCTI.
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MOSICHIOE, TII0 TaKe: yTra KoJia;
TOBKMHA KOJIa; TJIOIA KPyTa;
MpaBUJILHUN MHOTOKYTHUK (TPUKYTHUK,
YOTUPUKYTHUK, MMECTUKYTHHUK),
BIMCAHUMN Y KOJIO Ta ONMHUCAHUN HABKOJIO
KOJIa,

CHiBBIiAHOCHUTH 3 00'cKTaMU
HABKOJIMIITHLOT AIMCHOCTI BKa3aH1 y
3MicTi Qirypu;

00YHCII0E: PAIyC KOJIa 32 CTOPOHOIO
BITMCAHOTO B HHOT'O IIPABUIILHOTO
MHOTOKYTHUKA (TPUKYTHUKA,
YOTUPUKYTHUKA, MMIECTUKYTHUKA) 1
HaBIAKK; PaJilyC KoJia 32 CTOPOHOIO
OIIMCAaHOI'0 HAaBKOJIO HHOTO
MIPaBUIILHOTO MHOTOKYTHUKA
(TpUKYTHHKA, YOTUPUKYTHHKA,
IIECTUKYTHUKA) 1 HABMAKM; JOBXKUHU
KOJia 1 yTU KOJIa; TUIONII KpyTa, CEKTopa
Oyaye; NpaBUILHUN TPUKYTHHK,
YOTUPUKYTHUK, IECTUKYTHUK;
3aCTOCOBY€E BUBUCHI O3HAYCHHS,
BJIACTUBOCTI Ta (hOPMYJIH J10
PO3B’sI3yBaHHS 3a7a4

[IpaBrIIbHMI MHOTOKYTHUK, BIIUCAHUU
y KOJIO Ta ONIMCAHUM HABKOJIO KOJIA.

JloBxunHa kosa. JloB)KuHA AyTrH KoJia.

[Linomra kpyra Ta MOro 4acTuH

Tema 5. TEOMETPUYHI HEPEMILIEHHS (6 200)

YyeHb/y4eHUIs:

HABOJAUTHL NMPUKJIAIM:- QIryp Ta ix
00pa3iB MpU reOMETPUIHUX
MEePEMIIIICHHIX, YKa3aHUX Y 3MICTI;
¢iryp, AKi MarOTh LIGHTP CUMETPIi, BICh
CUMETpIi; piBHUX Piryp;
MOSICHIOE, 0 TaKe: MePEeMILEHHS
(pyx); 0bpa3 ¢irypu npu
reOMeTpUYHOMY NIepeMillieHHi; pirypa,
CUMETPHUYHA JIaHI/ BITHOCHO TOYKU
(mpsiMoT); cUMETPisl BLAHOCHO TOYKH
(mpsimo1); mapasenbHe IePEeHECEeHHS;
MOBOPOT; PIBHICTH PITyp;
popmyroe:

03HaueHHs. PIBHUX Piryp;

eracmugocmi: TIEPEeMIIICHHS;

[Tepemimenns (pyx) Ta iioro
BJIACTUBOCTI.

CumMeTtpist BIAHOCHO TOYKH 1 MIPSIMOT,
MOBOPOT, MapajelibHe MepeHeCceHHS .

PiBHicTb diryp

39




CUMETPii BITHOCHO TOYKH (TIPSIMOT);

napaseNbHOTO ePEeHECeHHS;

OBOPOTY;
300pa:Kye i 3HAXOAUTH HA MAJIFOHKAX
birypu, B SIKl IEPEXOATh 1aHi GIirypu
P PI3HUX BUAAX MEPEMIIICHb,
OOIPYHTOBY€E: CHUMETPHUYHICTh BOX
Gbiryp BiTHOCHO TOUKH (TPsIMOT);
HasBHICTh Y (Qirypu 1eHtpa (oci)
CHUMETpIi; PiBHICTH Iryp i3
3aCTOCYBAaHHSIM IE€PEMIIIICHb,
3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’SI3yBaHHS 33724

Po3B’s13y€ 3a1aui HA: 3HAXOKEHHS HEBIJOMUX EJIEMEHTIB peallbHUX 00’ EKTIB;
3HAXOJKEHHS TUIOMI pealbHUX 00’ €KTIB, MOKPUTTS TJIOMIMHU TPABHWIBHUMUA
MHOTOKYTHUKAMH TOIIO
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