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MMOACHIOBAJIBHA 3AIINCKA
Mema 6a3060i 3acanvbHOi cepedHboi ocgimu: PO3BUTOK Ta COIlai3alls
ocoOuCcTOCTI y4YHIB, (HOpPMyBaHHS IXHBOI HAI[IOHAIBHOI CaMOCBIJIOMOCTI, 3arajbHOT
KyJABTYpPH, CBITOIIIIHUX OPIEHTHUPIB, E€KOJOTIYHOTO CTWJII0O MHCJICHHS 1 TOBEIIHKH,
TBOPUMX 3M10HOCTEH, JOCHIIHUIIBKMX HaBHYOK 1 HABHYOK JKUTTE3a0€3MEUCHHS,
3/1aTHOCTI JI0 CAMOPO3BUTKY Ta CAMOHABYAHHS B YMOBaX INI00AIbHUX 3MiH 1 BUKJIMKIB.

BunyckHUK OCHOBHOT IIKOJIM — II€ MATPIiOT YKpaiHu, IKUM 3HAE 11 ICTOPiI0; HOCIi
YKPATHCBKOT KYIBTYpH, SKUN TOBa)Xa€ KyJIbTYpYy IHIIMX HApOJiB; KOMIICTCHTHHM
MOBEIIb, 110 BIIBHO CHIJIKYETHCS JEPKAaBHOIO MOBOIO, BOJIOAIE TaKOX PiAHOK (y pasi
BIJIMIHHOCT1) ¥ O/IHIEIO UM KIJIbKOMa 1HO3EMHUMH MOBaMH, Ma€ OaKaHHs 1 37aTHICTh JI0
CaMOOCBITH, BUSIBJISIE aKTUBHICTH 1 BIAMOBIJAIBbHICTh Y TPOMAJCHKOMY W 0COOHCTOMY
KUTTI, 3JaTHUM JI0 MIANPUEMIIMBOCTI Ta IHIMIATUBHOCTI, Ma€ YSIBJICHHS MPO
CBITOOY/IOBY, OE€pEKHO CTaBUTHCSA JO MPHUPOAM, OC3MEUHO W JOLUIBHO BUKOPHUCTOBYE
JOCSITHEHHS HAYKHU 1 TEXHIKU, JOTPUMYETHCS 3J0POBOTO CIIOCOOY KHUTTH.

[IpoBigHMM  3acoboM  peamizamii  BKa3aHOI METH €  3ampOBaKCHHS
KOMITIETEHTHICHOTO TIJIXOMy Y HaBYaJIbHO-BUXOBHUIHUI TMPOIIEC 3arajJbHOOCBITHHOT
HIKOJIM IIISTXOM (pOpMYBaHHS MPEIMETHHX 1 KIIFOYOBUX KOMIIETEHTHOCTEH.

Kypc maremaTuku OCHOBHOI IIKOJM JIOTIYHO MPOAOBKYE peai3alliio 3aBlIaHb
MaTeMaTH4HOI OCBITHM YYHIB, pO3MOYAaTy B IMOYATKOBUX KJacax, pPO3IIUPIOIOUN 1
JIOTIOBHIOIOYM 11 3aBJIaHHS BIJMOBIAHO JI0 BIKOBUX 1 TMi3HABaJbHUX MOXKIUBOCTEH
HIKOJIsIpiB. B OCHOBY MOOY/OBM 3MICTY Ta OpraHizallii mpoiecy HaBYaHHS MaTeMaTHUKHU
MOKJIAJIEHO KOMNemeHMHICHUU nioxio, BIANOBITHO 1O SIKOTO KIHIIEBUM pE3YyJIbTaTOM
HaBUaHHS TpeaMmeTa € CcGOpMOBaHI TMEBHI KOMIIETEHTHOCTi, $K 3JaTHOCTI YYHS
3aCTOCOBYBaTH CBOi 3HAaHHA B HaBYaJIbHUX 1 peaTbHUX JKUTTEBUX CHUTYaIlisIX,
MOBHOIIIHHO OpaTW y4acTh B HTTI CyCHIJIbCTBA, HECTH BIAMOBIAANIBHICTH 3a CBOi ii.
HaBuanHs MaremMaTMKM B OCHOBHIM IIKodl mnepeadadae (GOpMyBaHHS NPEAMETHOL
MaTeMaTHYHOT KOMIIETEHTHOCTI, CYTHICHUH OMHC SIKOi MOJaHO Yy po3aui «OdikyBaHi
pe3yabTaTi  HaBYaJIbHO-II3HABAJIBHOI MISUIBHOCTI» 1Ii€l mporpamu. DopmyBaHHS
3a3HAUYEHOI KOMIIETEHTHOCTI MIiJMOPSIAKOBYEThCS peani3allii 3arajbHUX 3aBIaHb
MIKIJTEHOT MAaTEMAaTHIHOI OCBITH. [0 HMX HaJIe)KaTh:
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e  (QopmyBaHHS cmaeienHs 1O MaTeMaTUKU SK HEBIA €MHOI CKJIaI0BOi
3arajbHO1 KyJABTYPH JIFOMWHU, HEOOX1AHOI YMOBH ii MOBHOIIIHHOTO KUTTS B CY4acCHOMY
CYCNUJIIbCTBI Ha OCHOBI O3HAMOMJIEHHS 3 14€IMH 1 METOJaMH MaTEeMaTHUKU SK
yHIBEpCaJIbHOI MOBM HAyKM 1 TEXHIKM, €(EKTUBHOTO 3aco0y MOJAEIIOBaHHS 1
JOCJTIPKEHHS TIPOIIECIB 1 SBUIIl HABKOJIMIITHHOTO CBITY;

®  3a0e3MEYEeHHS 060100iHHA MATEMaTHYHOI0 MOBOIO, PO3YMIHHS HHUMH
MaTeMaTUyHOI CUMBOJIIKM, MareMaTHYHUX (Qopmyn 1 Mofelel fK Takux, 10 JAl0Th
3MOTy ONIMCYBATH 3arajbHi BIACTUBOCTI 00’ €KTIB, MPOLIECIB Ta SBMUILL;

e (QopmyBaHHS 30amHocmi  JOTIYHO OOIPYHTOBYBAaTH Ta  JIOBOJUTH
MaTeMaTU4yHl TBEPJDKCHHs, 3aCTOCOBYBaTM MaTeMaTWyHI METOAU Y TPOIeci
pPO3B’s3yBaHHsS HABYAJIBHUX 1 NPAKTUYHMX 3a7ad, BUKOPHCTOBYBaTH MaTeMaTU4HI
3HAHHS 1 BMIHHS IT1/1 YaC BUBYCHHS 1HIIUX HABYAIbHUX MPEAMETIB;

®  PO3BUTOK YMiHb TIPALIOBATU 3 MiAPYYHUKOM, OMPALbLOBYBATH MaTeMaTUYHI
TEKCTH, IIYKaTH 1 BUKOPHUCTOBYBATH JOAATKOBY HABYAJIbHY 1HGOpPMAIIi0, KPUTHIHO
OIliHIOBATH 37100y Ty 1H(pOpMAIIito Ta 11 JKepesa, BUOKPEMIIIOBATH TOJIOBHE, aHAJ3yBaTH,
poOUTH BUCHOBKH, BUKOPUCTOBYBATH OTPUMaHy 1H(OpMAaIIit0 B 0COOUCTOMY KHUTTI;

e (dopMyBaHHA 30amHOCMi OIIIHIOBAaTH TPABWIBHICTh 1 PAaIiOHAIBHICTD
pO3B’s3yBaHHS MaTeMaTUYHUX 3ajlad, OOIPYHTOBYBAaTHM TBEPKCHHS, MpUIMATH
pIIIIEHHs] B yMOBaX HEMOBHO1, HAJJIMIIIKOBO1, TOYHOI Ta KMOBIpHICHOI 1H(pOpMAIIii.

KpiM 1mux 3arajbHUX OCBITHIX 3aBJaHb B OCHOBHIHM IIKOJII peani3yroThCsl Takl
cnieruivHi JUIsl TaHOTO €Taly HaBYaHHS MAaTEeMAaTUKHU OCBITHI 3aB/IaHHS:

®  DpO3IIMPEHHS 3HaHb NPO YKCIO (Bl HATYypalbHUX YHUCEN JO IACHUX),
(dbopMyBaHHS KyJIbTYpH YCHHUX, TUCbMOBUX, IHCTPYMEHTAJIbHUX OOUNCIICHb;

e  (¢opMyBaHHA cucTeMU (YHKIIOHATBHUX MOHSATH, YMIHb BUKOPHCTOBYBAaTH
¢yHKUii Ta iX rpadikd Ui XapaKTEePUCTUKU 3aJIEKHOCTEH MK BETUYHMHAMH, OMHUCY
SIBUII] 1 TIPOIIECIB;

®  3a0e3MeyeHHs OBOJIOAIHHS  YYHSIMH  MOBOIO  ajre0p, yMIiHHSAMHU
3MIIACHIOBATH MEPETBOPEHHS anreOpaiyHuX BUPa3iB, PO3B’SI3yBaTH PIBHSAHHS, HEPIBHOCTI
Ta iX CHUCTeMH, MOJEJIOBATH 3a JOIOMOTOI0 PIBHSHb peajibHI CUTYyallli, MOsSCHIOBATH
3100y T1 pe3ysIbTaTH;

®  3a0e3NeyeHHs] OBOJIOJIHHA MOBOIO T€OMETpii, PO3BUTOK iX MPOCTOPOBHUX
ySIBJIIEHb 1 YSIBU, YMiHb BUKOHYBaTH OCHOBHI I€OMETpPUYHI MOOYJOBU 3a JOIOMOTIOI0
TE€OMETPUYHHUX IHCTPYMEHTIB (JIHIHKU 3 MOIITIKAMU, TPAHCTIOPTHPA, KOCUHIIS, IIUPKYIS 1
JTHIAKN);

e  (opmyBaHHs 3HaHb PO TEOMETPUUHI (DIrypH Ha IJIOMIMHI, IX BIACTUBOCTI,
a TAaKOX YMIHb 3aCTOCOBYBAaTH 3700yTI 3HAHHS Y HABYAJIbHUX 1 KUTTEBUX CUTYAIISIX;

e  (opmyBaHHS YSBICHHA MPO HAUIPOCTIII reoMeTpUyHi pirypu B mpocropi
Ta 1X BJIACTHBOCTI, @ TaKOX IEPBUHHUX YMIHb 3aCTOCOBYBATHM IX y HaBUYaJIbHUX 1
KUTTEBUX CUTYAIISIX;

® O3HaWOMJICHHA 31 crmoco0aMM 1 METOJaMHM MAaTEMAaTUYHHUX JIOBEJCHb,
(dbopMyBaHHS yMiHb iX MPAKTHYHOTO BUKOPUCTAHHSI;



e (¢dopMyBaHHA 3HaHb MPO OCHOBHI TEOMETPUYHI BEIWYMHU (JOBKHUHY,
wionry, o0’emM, Mipy KyTa), MNpo CHocoOW iX BUMIPIOBAHHS W OOYHMCICHHS IS
IJIAHIMETPUYHUX 1 HAWOPOCTIIIMX CTEPEOMETPUYHHMX Iryp, a TaKoK YMIHHS
3aCTOCOBYBATH 37100yTi 3HAHHS Y HABUAJIbHUX 1 )KUTTEBUX CUTYaIllsIX;

®  BUBYCHHS TCOMETPUYHHMX IIEPETBOPCHH IUIONMMHU Ta iX HAWMPOCTIIINX
BJIACTUBOCTEH, a TaKoX PO3BUTOK B YYHIB (YHKI[IOHAJIbHUX YSBJICHb Ha
Tr€OMETPUYHOMY 3MICTI;

KpiMm Toro, HaB4aHHS MaTeMaTUKU Ma€ 3pOOUTH MEBHUIM BHECOK y (pOpMYBaHHS
KITFOYOBUX KOMIIETEHTHOCTEH.

Kuarouosi KommnonenTn
KOMIIETEHTHOCTi

1 CnisikyBaHHS Yminna: craButu 3anuTaHHs 1 pO3Mi3HABATH
nep:xxaBHoIO (i npobsemMy; MIpKyBaTH, pOOUTH BUCHOBKH Ha OCHOBI
piaHOI0 — Yy pasi 1H(popMallii, MoAaHoi B pi3HUX hopmax (y TaOnMIIX,

BiAMIHHOCTI) MOBaMU | iarpaMax, Ha rpagikax); po3yMiTH, IOSICHIOBATH 1
NEPETBOPIOBATH TEKCTH MaTeMAaTUYHUX 3a]a4 (YCHO 1
NUCHMOBO), TPAMOTHO BUCJIOBIIOBAaTHUCS P1AHOIO
MOBOIO; JJOPEYHO Ta KOPEKTHO BXKUBATH B MOBJICHHI
MaTeMaTU4YHy TEPMIHOJIOT1I0, YITKO, JIJAKOHIYHO Ta
3p03yMiJI0 (DOPMYITIOBATH TyMKY, apTYMEHTYBAaTH,
JIOBOJIUTU IIPABUJIbHICTh TBEPKEHB; TOTIOBHIOBATU
CBI1/ CJIOBHUKOBHI 3amac.

Cmaegnenna: po3yMiHHS BaXJIMBOCTI YITKUX Ta
JAKOHIYHUX (OPMYITIOBAHb.

Haesuanwhi pecypcu: 03Ha4eHHS MOHSATS,
(dbopMyItOBaHHS BIACTUBOCTEH, TOBEACHHS TEOPEM

2 ChninkyBaHHA Yminna: cninkyBarucs iH03eMHOIO MOBOIO 3
iHO3eMHUMH MOBAaMHU | BUKOPUCTAHHSM YUCITIBHUKIB, MATEMAaTUYHUX TTOHSATS 1
Haly)KUBaHIIINX TEPMIHIB; CTABUTHU 3alIUTaHHS,
dbopmyntoBaTu MpoodsieMy; 31CTaBISITH MaTeMaTUYHUN
TEepMiH 4r OyKBEHE TTO3HAYCHHS 3 OTO MOXOKCHHIM
3 1HO36MHO1 MOBH, MPAaBUIILHO BUKOPUCTOBYBATH
MaTeMaTU4yHl TEPMIHU B IOBCSKICHHOMY >KUTTI.
Cmaenenns: yCB1JOMJICHHS BaXJIMBOCTI BUBYCHHS
1HO3EMHHX MOB JJII PO3YMIHHSI MATEeMaTUIHUX
TEPMIHIB Ta MO3HAYEHb, MONIYKY 1H(OpMaIlii B
THIIIOMOBHUX JIPKEpeiax.




Haesuanwhi pecypcu: TEKCTH 1HO3EMHOIO MOBOIO 3
BUKOPHUCTAHHSIM CTATUCTHYHUX JAHUX, MATEMAaTUUYHUX
TEPMIHIB

MareMaruuHa
KOMIIETeHTHICTH

Yminna: onepyBaru yncinoBoro iHPOpMAIII€TO,
TCOMETPUYHUMHU 00’ €KTaMH Ha IUIOITUHI Ta B
IPOCTOPi; BCTAHOBIIOBATH BIHOIIEHHS MIXK
pealbHUMHU 00’ €KTaMU HaBKOJIUIIIHBOI TIMCHOCTI
(mMpUpOIHUMU, KYJBTYPHUMH, TEXHIYHUMU TOILIO);
PO3B’sA3yBaTH 3aj1adi, 30KpeMa MPaKTUIHOTO 3MICTY;
OyayBaTH 1 JOCIIKYBAaTH HAUIIPOCTIII MaTeMaTHYH1
MOJIeJIl pealibHUX 00'€KTIB, MPOLIECIB 1 SBUIII,
IHTEpHPETYBaTH Ta OLIHIOBATH PE3YJbTaTH;
MIPOTHO3YBATH B KOHTEKCTI HABYAIbHUX Ta MPAKTUIHHUX
3a/1a4; BUKOPUCTOBYBATH MaTeMaTU4yH1 METOU Y
KUTTEBUX CHUTYAITisX.

CmaenenHns: yCBIIOMJICHHS 3HAUCHHS MaTeMaTHKA
JUTSI IOBHOIIIHHOTO KUTTS B Cy4aCHOMY CYCITUIbCTBI,
PO3BUTKY TEXHOJIOTIYHOTO, EKOHOMIYHOTO i
000POHHOT0 MOTEHLIANY AePKaBHU, YCHIIIHOTO
BUBYCHHS 1HIITUX JUCIMILIIH.

Haguanwni pecypcu: po3B'siz3yBaHHS MaTeMaTUYHHUX
3a/1a4, 30KpeMa TaKuX, 0 MOJACIIIOIOTh PeaslbHi
KUTTEBI CUTYaIll1

OcHoBHi
KOMIIETEHTHOCTI Y
NPUPOIHUYUX HAYKAX
i TexHoJI0TisIX

Yminna: posnizHaBatu npooiaemMu, 110 BUHUKAIOTh Y
JOBKULTI 1 sIKI MO>KHA PO3B’sA3aTH 3ac00aMu
MaTeMaTUKu; OyyBaTH Ta JOCIHIKyBaTH MaTeMaTH4HI
MOJIE1 MPUPOTHUX SIBUL] 1 MPOLECIB.

CmaenenHns: yCBIIOMIICHHS BAXKJIMBOCTI MaTEMATHKU
SK YHIBEpCAJIbHOI MOBY HAyKH, TEXHIKUA Ta TEXHOJOTIH.
Haeuanwvni pecypcu: cknaganss rpadikiB Ta aiarpam,
K1 UTFOCTPYIOTh (DYHKIIIOHAJIbHI 3aJI€KHOCTI
pe3ynbTaTiB BIUIMBY JIFOACHKO1 AISNIBHOCTI Ha IPUPOIY

Indopmaniiino-undgp
0Ba KOMIIETEHTHICTH

Yminna: crpykrypyBatu gaHi; Ii9TH 3a aITOPUTMOM
Ta CKJIQJaTH aJITOPUTMU; BU3HAYATH JIOCTATHICTh
JAHUX U1 PO3B’sI3aHHA 3a/1a41; BUKOPUCTOBYBATH
pi3H1 3HAKOBI CHCTEMH; 3HAXOIUTH 1H(GOPMAITIIO Ta
OITIHIOBATH 1i JOCTOBIPHICTh; TOBOAUTH ICTUHHICTh
TBEP/KEHb.




Cmaenenna: KpUTHIHE OCMUCIICHHA 1H(OopMarii Ta
JOKEpeT il OTpuMaHHS; yCBiIoMICHHS BaXIuBOCTI IKT
1T €(peKTHBHOTO PO3B’A3yBaHHS MaTeMaTHUYHUX
3aad.

Haeuanwsni pecypcu: Bizyanmizaiis qaHuX, mooya0Ba
rpadikiB Ta Jiarpam 3a JOMOMOTOI0 TPOTPAMHHX
3aco0iB

YMiHHSA BUNTHUCH
BIIPOJAOBK KUTTH

Yminna: Bu3nayatu MeTy HaBYaIbHOI ISUIBHOCTI,
BiIOMpATH 1 3aCTOCOBYBATH MOTPiOHI 3HAHHS Ta
crnocoOu IiSIIBHOCTI UISL TOCATHEHHS 111€] METH;
OpraHi3OBYBaTH Ta IJIAHYBaTH CBOIO HaBYAIbHY
JSTBHICTh; MOJICJIFOBATH BJIACHY OCBITHIO TPAEKTOPIIO,
aHaT3yBaTH, KOHTPOJIIOBATH, KOPUTYBATH Ta
OI[IHIOBATH PE3YyJIbTaTH CBOET HABYAJILHOI A1STBHOCTI;
JIOBOJUTH TIPABWIIBHICTH BIIACHOTO CY/PKCHHS 200
BU3HABATH MTOMUJIKOBICTb.

Cmaenenna: yCB1IOMJICHHS BIIACHUX OCBITHIX TOTPeO
Ta IHHOCTI HOBUX 3HAaHb 1 BMiHbB; 3aIlIKaBJICHICTb Y
Mi3HaHHI CBITY; PO3YMiHHS BaXJIMBOCT1 BUNTHUCS
BITPOJIOBK JKUTTS; TIPArHEHHS 10 BIOCKOHAJICHHS
pPEe3YNIBTATIB CBOET AISTILHOCTI.

Haesuanwsni pecypcu: MOACIIOBaHHS BJIACHOI OCBITHBOI
TpaeKTopii

InigiaruBHicTh i
MiANPUEMIIUBICTH

Yminna: renepyBatu HOBI 171€1, BUPIIIYBaTH KUTTEBI
npoOJieMH, aHaJi3yBaTH, MPOTPO3yBaTH, YXBAIIOBATH
ONTUMAJIbHI PIIICHHS; BUKOPHUCTOBYBATH KpUTEPIi
palioHaNbHOCTI, MPAKTUYHOCTI, €EKTUBHOCTI Ta
TOYHOCTI, 3 METOI0 BHOOPY HAWKPaIIOro PillICHHS;
apryMEHTYBAaTH Ta 3aXUIIaTH CBOO MO3HUIIIIO,
JMCKYTYBaTH; BUKOPUCTOBYBATH Pi3HI CTpaTerii,
IIYKAIOUX ONTUMAIbHUX CIIOCO0IB pO3B’sI3aHHS
KHUTTEBOTO 3aBJIaHHS.

Cmaenenna: 1HIIIaTUBHICTD, BIINOBIIAIBHICTD,
YIEBHEHICTh Y c001; MEPEKOHAHICTh, IO YCIIX
KOMaHIH — 11€ 1 0COOUCTHM yCITiX; MO3UTHUBHE
OLIIHIOBaHHS Ta MIATPUMKA KOHCTPYKTHBHUX 17
THIITUX.

Haesuanwsui pecypcu: 3aaa4i nignpueMHHUIIBKOTO
3MICTY (ONTHUMI3alliiHI 3a/1a41)




CouiajabHa i
rpoMajsiHcbKa
KOMIIETEHTHOCTI

Yminna: BucnosmoBaru BIacHy AyMKY, CIyXaTu 1
YyTH IHIIUX, OIIHIOBAaTH apTYMEHTHU Ta 3MIHIOBATH
JYMKY Ha OCHOBI JI0Ka31B; apTyMEHTYBaTH Ta
B1JICTOIOBATH CBOIO MO3UIIII0; YXBAIIOBATH
apryMEHTOBAaHI PIIICHHS B )KUTTEBUX CUTYAIIIsIX;
CIIBMPAIIOBATH B KOMaH/I1, BUAUIATH Ta BUKOHYBaTH
BJIACHY POJIb B KOMaH/IHIM po0OOTi; aHAIi3yBaTH BJIACHY
E€KOHOMIYHY CUTYaIlil0, POAUHHUI OIOIKET,
KOPUCTYIOUHNCHh MaTEMaTHIHUMH METOIAMH;
OPIEHTYBATHCS B IUPOKOMY KOJI1 MOCIYT 1 TOBapiB Ha
OCHOBI YITKHUX KPUTEPIiB, pOOUTH CIIOXKUBUHI BUOIP,
CIIUPAIOYUCh, 30KpeMa, 1 Ha MaTeMaTUYH1 JaHI.
Cmaegnennsa: oA INBICTh 1 TIOMIPKOBaHICTh; PIBHE
CTaBJIEHHS JI0 1HIIHKX HE3aJIEXKHO Bl CTATKIB,
COIIAJILHOTO MOXOKEHHS; BIINOBIIAJILHICTD 3a
CHUJIBHY CIIPaBy; HaJAIITOBAHICTh HA JIOT1UHE
oOrpyHTYBaHHS MO3UIIIT O6€3 MmepeayacHoro Nepexonry
JI0 BUCHOBKIB; TIOBara Jio MpaB JIOIUHU, aKTUBHA
MO3HUIIIS III0/I0 OOPOTHOM 13 TUCKPUMIHALIIETO.
Haeuanwvni pecypcu: 3aiadi coiaibHOTO 3MICTY

Oo0i3HaHICTD i
CAMOBHMPAKeHHS y

cepi KyJbTYypH

Yminnsa: 3nilicaroBaTi HEOOXITHI PO3PAXYHKH IS
BCTAHOBJICHHS TIPOIOPIIii, BIATBOPEHHS MEPCIIEKTUBH,
CTBOPEHHSI 00’ €EMHO-ITPOCTOPOBUX KOMIO3UIIIH;
YHAOYHIOBATU MaTeMaTU4H1 MOJIEN, 300paxaru
birypu, rpadiku, pUCyHKH, CXEMH, JiarPaMHu.
Cmaenennsa: yCB1JIOMJIICHHS B3a€EMO3B’SI3KY
MaTeMaTHKH Ta KyJIbTypH Ha NMPUKIIagax 3
apXITEKTypH, ’KUBOIUCY, My3UKH Ta 1H.; pO3yMIHHS
BYXJIMBOCTI BHECKY MAaTEMaTHKIB Y 3aralbHOCBITOBY
KYJBTYPY.

Haeuanwvui pecypcu: MareMaTuyHi MOJIEN1 B PI3HUX
BUJIaX MUCTELTBA
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Exosnoriuna
TPaMOTHICTD i
310pOBe KUTTS

Yminna: ananizyBatu 1 KpUTUYHO OIIHIOBATH
COIllaJIbHO-€KOHOMIYHI1 TIOJIii B JIep>KaBi HA OCHOBI
CTaTUCTHYHUX JIAHWX; BPAXOBYBAaTH MTPaBOBI, CTUYHI,
EKOJIOTIYHI 1 COIiaJIbHI HACITIIKY PIIIIEHB;
pO3ITi3HABaTH, K IHTEpIpeTallii pe3yabTaTiB
BUPIIICHHS TPOOJIEM MOXKYTh OyTH BUKOPHUCTAH1 IS
MAaHIIyJIOBaHHS.




Cmaenenns: yCBIIOMJICHHS B3a€EMO3B’SI3KY
MaTeMaTHUKH Ta €KOJIOT1i Ha OCHOBI CTATUCTHYHUX
JAHUX; OLIaJHE Ta OEPEKIIMBE BIIHOIICHHS 10
IPUPOJIHIX PECYPCIB, YUCTOTU JOBKULIS Ta
JOTPUMAaHHS CaHITapHUX HOPM MOOYTY; PO3IIISA
MOPIBHSUTHHOT XapaKTEPUCTUKH 111010 BUOOPY
3I0pPOBOTO CIIOCOOY MKUTTS; BlIacHA TyMKa Ta MO3UIIIs
710 3JIOBXKUBAHb aJIKOTOJII0, HIKOTHHY TOIIIO.
Haeuanwshi pecypcu: HaBuaabHI TPOCKTH, 3a70a41
COIiaIbHO-CKOHOMIYHOTO, €KOJIOTIYHOTO 3MICTY;
3a/1a4l, SIK1 CIPUSIOTh YCBITIOMJICHHIO IIIHHOCTI
3I0pPOBOTO CIIOCOOY KUTTS

Takl KIIOYOBI KOMIIETEHTHOCTI, SIK BMIHHSI BYWTHCS, I1HIIIQTUBHICTH 1
H1IPUEMIIUBICTb, €KOJIOTIYHA TPAMOTHICTh 1 3JOPOBUM CHOCIO >KHUTTH, COLIajibHA Ta
TpOMaSHChKa KOMIIETCHTHOCTI MOXYTh (OpMyBaTUCS Bigpa3dy 3aco0aMu  yCix
HABYAJIbHUX TpeAMETIB. BHOKpeMIIeHHS! B HaBUAJIBHUX MPOTpaMax TAKUX HACKPI3HUX
JHIA KJIIOYOBHX KOMIIETEHTHOCTEH sk «Ekosoriuna 0e3meka ii crajuii po3BUTOKY,
«I'pomagsiHcbKa BiINOBIAAJBHICTBY, «310poB’s i 0e3mekay, «IlixnmpueManBicTh i
¢iHaHCOBA TrpaMoOTHIiCTH» cIpsiMOBaHEe Ha (OpMyBaHHS B YYHIB 3JaTHOCTI
3aCTOCOBYBATH 3HAHHS 1 YMIHHS Y PeabHUX KUTTEBUX CUTYAIlIsX.

Hackpi3Hi JiHil Ta iX peaJizauis

Hackpizni miHii € 3aco0oM iHTerpamii KIIOUYOBHX 1 3arajJbHOMPEAMETHHUX
KOMIICTEHTHOCTEH, HaBUAJIbHUX IPEAMETIB Ta NPEIMETHUX IHMKJIIB; iX HEOOXIIHO
BpaxoByBaTH IIpH (pOPMyBaHHI IIKUIBHOTO CEPEAOBHUIIIA.

Hackpi3Hi miHIT € coUiaJbHO 3HAYUMUMHU HAANPEAMETHUMHU TEMaMH, SIKI
JI0TIOMAaraioTh (POPMYBaHHIO B YUHIB yABJIE€Hb IPO CYCIIJIHCTBO B LILJIOMY, PO3BUBAIOThH
3/IaTHICTh 3aCTOCOBYBATH OTPUMAaHI 3HAHHS Y PI3HUX CUTYaIlisIX.

HaBuaHHs 32 HACKPI3HUMU JIIHISIMU peai3y€eThCsl HacaMIepes yepes:

OpeaHizayilo HAB4ANbHO20 cepedosuwya — 3MICT Ta Il HACKPI3HUX TEM
BpaxoBYIOThCSI MpH (POpPMYBaHHI JYXOBHOTO, COLIAIBHOTO 1 (hI3MYHOTO CEpelOBHUINA
HaBYaHHS;

HABYAIbHI npedMemu — BUXOMYHU 13 HACKPI3ZHMX TE€M IPU BUBUYCHHI IMpeaMeTa
IPOBOAATHCS BIJANOBIJHI TPAKTOBKHM, MPUKIAIMA 1 METOAM HABYAHHS, PEai3ylOThCS
HaAMPEAMETHI, MDKKIIACOB1 Ta 3arajJbHOIIKUIBHI MPOeKTH. Ponb HaBUaIBHUX MPEIMETIB
Opy HABYaHHI 3a HACKPI3HMMH TEMaMy pi3Ha 1 3aJeXKUTh BII LUIEH 1 3MICTy
HaBUYaJbHOTO IIpEeIMETa Ta BiJ TOr0, HACKUIBKU TICHO TOM 4M 1HIIMHM INPEIMETHUN UK
MIOB’SI3aHUH 13 KOHKPETHOIO HACKPI3HOIO TEMOIO;

npeomemu 3a 8U6OPoM,




pobomy 8 npoekmax;
NO3aKIACHY HABYAIbHY pobomy i pobomy 2ypmKIa.

Koporka xapakrepucTuka HAaCKpi3HHX JIHIH

1. Hackpizna niHis «EKonoziuna 6e3neka ii cmaauii po3eumor» CupsiMoBaHa
Ha ¢GOpMYyBaHHS B YYHIB COLIQJIBHOI aKTUBHOCTI, BIAMOBIAAJIBHOCTI Ta €KOJOTIYHOI
CBIJIOMOCTi, TOTOBHOCTI OpaTH yd4acTb y BHUPIIICHHI NMUTaHb 30€peKEHHS TOBKULIA 1
PO3BHUTKY CYCIIJILCTBA, YCBIIOMJICHHS BaXJIMBOCTI CTAJIOTO PO3BHUTKY JUIsI MaiOyTHiX
MOKOJIHb.

[Ipobnemarrka Hackpi3zHoi JiHII «Ekonoriyna Oesmneka Ta CTaluil PO3BUTOKY
peami3yeThCcsi B Kypci MaTeMaTHKH, HacaMIlepel, Yepe3 3aBJaHHs 3 pealbHUMU TaHUMHU
PO BUKOPUCTAHHS MPUPOAHUX PECYPCIB, IX 30€peKeHHS Ta MPUMHOKEHHA. AHAMI3 IIUX
JaHUX CHpUS€E PO3BUTKY OEpPEXKIMBOTO CTaBJICHHS JI0 HAaBKOJIMUIHHOIO CEPElIOBUIIA,
eKoJIoT1l, (QOPMYyBaHHIO KPUTHUYHOTO MHUCJCHHS, BMIHHSA BHUPIIIYBaTH MPOOJIEMH,
KPUTHYHO OILIIHIOBATH MEPCIIEKTUBH PO3BUTKY HABKOJIHMIIHBOTO CEPEIOBHINA 1 JFOTUHHU.
MoxuBi ypokd Ha BiakputoMmy moBiTpi. Ilpu po3misai wmiei miHil BaXKIMBE Micle
3aiiMaroTh BiJICOTKOBI OOYMCIICHHS, (PYHKIII1, €JIEMEHTH CTaTUCTUKH.

2. Peanizarist Hackpi3HOi JiHIi «I pomadanceka 6i0noeioanbHicmvy CIIpUIATHME
(OopMyBaHHIO BIJINOBIJAJILHOTO WIEHA TPOMAJM 1 CyCHIbCTBA, U0 PO3YMI€ MPUHLIHUIIH 1
MexaHI3MU (QYHKIIIOHYBaHHS CycniuibcTBa. Ll HackpizHa JIiHISI OCBOIOETBCA B
OCHOBHOMY ue€pe3 KOJEKTHUBHY MisUIbHICTH (IOCHIAHHIIBKI poOOTH, poOOTH B Tpyi,
IPOEKTH TOIO), KA MOEJHYE MAaTEMaTHKy 3 IHIIMMHU HaBYAJbHUMH TMpEAMETaMU 1
pPO3BHMBAE B YYHIB TOTOBHICTH JIO CIIIBHpAlll, TOJEPAHTHICTh HIOJ0 PI3HOMAHITHHUX
CHOCO01B AISUIBHOCTI 1 TYMOK.

HaByanHsi MaTteMaTHK{ Ma€ BUKJIMKATH B YYHIB SIKOMOTA OUIbIINE MO3UTHBHHX
eMOIlid, a T 3MicT — OyTH HAIJICHUM Ha BUXOBAaHHS TOPSJIHOCTI, CTapaHHOCTI,
CHUCTEMATUYHOCT1, TOCHIJOBHOCTI, MOCHAIOYOCTI 1 uecHocTi. [lpuknan BuuTens
NOKJIIMKAHUN 3IrpaTH BaXJIHMBY pOJb Y (OPMYBaHHI TOJEPAHTHOTO CTaBICHHS M0
TOBAPUIIIIB, HE3AJIEIKHO BiJl PIBHS HABUAJIBHUX JOCSATHEHB. 3 Ii€1 K HACKPI3HOIO JIHIEIO
NOB's13aH1, HATPUKJIA/, TPOLUEHTHI OOUYUCIIEHHS, €IEMEHTH CTAaTUCTHUKH, 1110 JO3BOJISIOTh
YUHSIM 3pO3yMITH 3HAUEHHS KUTbKICHUX MOKA3HMKIB IPU XapaKTEPUCTHULIl CYCIUIbCTBA 1
HI0TO PO3BUTKY.

3. 3aBmaHHAM HACKpI3HOI JiHIT «300p0o8'a i 6e3neka € CTAHOBJICHHS yYHS SIK
EMOIIIHHO CTIHKOTO YJieHa CYCHiJIbCTBA, 3JaTHOTO BECTH 3JIOPOBUM CIOCIO KUTTS 1
dbopmyBaTH HaBKOJIO ceOe Oe3MeUHe KUTTEBE CEPEIOBHUIIIE.

Hackpizna niHisg «310poB's 1 6e3meka» B Kypcl MaTeMaTUKU peallizyeThes Yepes
3aBIaHHS 3 peaJbHUMHU JAaHUMU PO Oe3MeKy 1 OXOPOHY 310pOB’s (TEKCTOBI 3aBIaHHS,
MOB’5I3aHI 3 CEPEAOBUILEM JOPOKHBOTO PyXy, PYXOM IMIIIOXOMIB 1 TPaHCIOPTHHUX
3ac00iB, BIJICOTKOBUMHM OOYMCIEHHSMH 1 TrpadikamMH, IO CTOCYIOTbCS YHHHHKIB
pu3uky). OcobmuBo BaximBuid anami3 npuuuH JTII, moB’s3aHuX 13 MEpEeBUIICHHIM
MIBUAKOCTI. BapTo 3BepHyTH yBary Ha npoOiemu, MOB’si3aHl 13 PU3UKAMH JIJISl )KUTTS 1
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3I0pPOB’ST TP BHUBYCHHI OCHOB MAaTeMaTUYHOI CTATUCTUKH. BupimeHHs mpobiem,
3HANIEHUX 3 «ara-e(pexToM» >, pO3IIsA] KPACUBHX F€OMETPHYHUX KOHCTPYKILH, IIOIYK
ONTHUMAJIbHUX METOJIIB PO3B’sI3yBaHHS 3a/lad TOWIO, 3/1aTHI BUKJIMKATH B YYHIB UUMAJIO
paIiCHUX €MOILIii.

4. Hackpizna ninis «Ilionpuemnugicms i pinancoea zpamomuicmp)» HaIiJIeHa
HAa PO3BUTOK JIJEPCHKUX 1HIIIATUB, 3/IaTHICTh YCHIIIHO [IATH B TEXHOJOTTYHOMY
IIBUAKO3MIHHOMY  CEpEIOBHIII, 3a0€3MEUYEeHHs  Kpauoro po3yMiHHSA  YYHSMU
MPaKTUYHUX AaCMEKTIB (DIHAHCOBUX MUTaHb (3M1MCHEHHS 3a0IIaJKEHb, 1HBECTYBAaHHS,
3aM03WYEHHSI, CTPaxXyBaHHs, KPeIUTYBaHHS TOILIO).

[Is HackpizHa JiHIA TOB'S3aHA 3 PO3B'A3YBAHHSIM MPAKTUYHUX 3a/a4 MO0
IUTAaHYBAaHHS TOCHOJAPCHKOI MISJIBHOCTI Ta PEaIbHOI OLIHKK BJIACHUX MOXKJIMBOCTEH,
CKJIaIaHHs CiMEHHOTO OrOmKeTy, (OPMYBaHHS €KOHOMHOTO CTaBICHHS 10 MPHUPOTHUX
pecypciB. Bona peanizyerbcsi mii 4ac BHBUCHHS BiJICOTKOBHX OOYHCIICHb, PIBHSHB Ta
GYHKIIIH.

HeoOximHoto  ymoBOWO  (opMyBaHHS  KOMIIETGHTHOCTEH €  JisJIbHICHA
CHPSIMOBAHICTh HABYAHHS, sIKa Mepeadayae nocTiiiHe BKIIOYEHHS YYHIB JI0 PI3HUX BUIB
[IeJArOriYHO JOLILHOI AaKTHUBHOI HAaBYaJbHO-II3HABAILHOI IISITIBHOCTI, a TaKOX
MpaKTUYHA MOTO CHPSMOBaHICTh. J[OLITBHO, /1€ 1€ MOXKJIMBO, HE JIUIIE MOKa3yBaTH
BUHUKHEHHSI MaTeMaruyHOro (akTy 13 MPaKTUYHOI CUTYyallli, a ¥ UIIOCTpyBaTu Horo
3acToCyBaHHs Ha  mpaktuli. DOpMyBaHHIO MaTeMaTHYHOI Ta  KJIFOYOBHX
KOMIIETEHTHOCTEH CIpHs€ BCTAHOBJICHHS Ta peaji3allis y HaBYaHHI MaTeMaTHKU
MDKIPEIMETHUX 1 BHYTPIITHROIIPEIMETHHUX 3B’ A3KIB, a CaMme: 3MICTOBO-1H(POpMAIIHHUX,
OnepaniiiHO-iANbHICHUX 1 OpraHizaliifHO-MeTOMMYHMX. [X BUKOPHCTAHHS IIOCHIIIOE
Mi3HABAJIBHUI 1HTEpEC YYHIB JO HaBYAaHHS 1 IIJBUILYE PIBEHb IXHBOI 3arajabHOL
KyJBTypH, CTBOPIOE YMOBH I CHCTEMAaTH3allii HaBYaJbHOTO Marepiary 1 (popMyBaHHS
HAyKOBOTO CBITOIVISAY. YuHI HaOyBarOTh JOCBITY 3aCTOCYBAaHHS 3HAaHb HA MPAKTHIN Ta
NepEHEeCEHHs iX B HOB1 CUTYaIIii.

BaxxnuBy posib y HaBYaHHI MaTEMaTHKH BiJIirpa€ CHCTEMAaTUYHE BUKOPUCTAHHS
ICTOPHUYHOTO Marepiaily, SKUil MiBUILYE IHTEPEC IO BUBUCHHS MATEMAaTUKH, CTUMYIIIOE
MOTAT 70O HAYKOBOI TBOPUYOCTI, MPOOYIIKYE KPUTHUHE CTABJICHHS 10 (DAKTIB, A€ YUHIM
YSIBJICHHSI TIPO MAaTEMaTHKy SIK HEBI1J €MHY CKJIaJIOBY 3arajibHOMIONICHKOT KynbTypu. Ha
JOX1/JTMBUX TIPHUKJIAAaX CIIiJI MOKA3yBaTH YUHSM, K PO3BUBAIHCS MaTeMAaTHIHI TTOHITTSI
1 BigHOMIEHHs, Teopli W mertonu. O3HalloMJIEHHS YYHIB 3 iMeHamMHu Ta OiorpadisMu
BUJIATHUX YYEHUX, SKI CTBOPIOBAIM MaTEMaTHKy, 30KpeMa BHUJATHUX YKPaiHCHKUX
MaTeMaTHKIB, CIIPUATUME HaIlIOHAJIbHOMY 1 TaTPIOTHYHOMY BUXOBAHHIO IIKOJISPIB.

XapakTepuCTHKA HABYAJIBbHOI0 3MICTY i 0c00/IMBOCTE 1HOro peasizamii

3MICT MaTeMaTH4HOi OCBITH B OCHOBHIM IIKOJI CTPYKTYPYEThCA 32 TaKUMU
3MICTOBUMHM JHISMH: YUCIA, BUPA3U, PIBHAHHA | HepieHocmi; (YHKYIL, ceomempuuHi
Gicypu, ceomempuuni eenuuunu. KoxHa 3 HUX PO3BUBAETHCA 3 ypaxyBaHHSIM 3aB/IaHb

2 Mig «ara-eeKTOM» MaeTLCS Ha yBasi CrifbHE BUPILLEHHS 3aAadi 3 eheKTOM panToBOro 34orady, «eBPUKN».
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BUBYCHHS MAaT€MaTHKHU Ha IIbOMY CTYIEHI HIKIJIbHOI OCBITH, B SIKOMY BHOKPEMIIIOIOTHCS
JBa OCHOBHI ertamu: 5—6 kmacu 1 7-9 kmacu. OCBITHI 3aBAaHHS Ha IEPIIOMY €Tarll
peanizyloTbCsa y MpoIeci BUBYEHHS €MHOTO KYypCy MaT€MaTUKH, Ha JIPYTOMy — JBOX
KypCiB: alareopu i reoMeTpli.

Kypc mamemamuxu 5-6 knacie mnependadac pO3BHUTOK, 30aradeHHs 1
norUOJNICHHsT 3HAHb YYHIB MPO 4YHCNa 1 Jii HAJ HUMH, YMCIOBI W OyKBEHI BUpa3H,
BEJIMYMHU Ta iX BHUMIPIOBAHHS, PIBHSHHS, YHUCJIOBI HEPIBHOCTI, a TaKOX YSBJICHBb IIPO
OKpemi TreoMeTpuyHi ¢irypu Ha IuiouHi 1 B mpoctopi. I[loHsrtiitHuil amapar,
0OUYHCITIOBAIBHI AITOPUTMHU, TpadivyHl yMIHHS 1 HABUYKH, 110 MalOTh OyTH chopMoBaHi
Ha [IbOMY €Talli BUBYEHHS KYPCY, € TUM MIATPYHTSIM, 110 3a0€3Ie4y€ yCHIITHE BUBUCHHS
B HACTYITHUX KJjlacax ajreOpu 1 TeoMeTpii, a TaKOXK 1HIIMX HaBYAIBHUX MPEAMETIB, i€
3aCTOCOBYIOThCSI MAaTEMAaTUYHI 3HAHHSI.

OCHOBY KypCy CTaHOBHUTH PO3BHUTOK IMOHSTTS 4Mcia Ta (HOpMyBaHHS MIITHUX
oOuncmoBaIbHUX 1 TpadiuHuxX HaABUYOK. Y 5-6 Kiacax BIIOYBa€ThCS IOCTYIOBE
PO3UIMPEHHS] MHOKMHH HATYpaJIbHUX YHUCEI O MHOXKMHH PaAlllOHATBHUX YUCET IIJISTXOM
MOCJIIJOBHOTO BBEACHHS POOiB (3BUYAMHUX 1 JIECATKOBUX), & TAKOXK BiJ €MHUX YUCEI
pa3oM i3 pOpMyBaHHSM KyJIbTypU YCHUX, MUCbMOBUX, IHCTPYMEHTAIBHUX OOYUCIICHb.

HapuanbpHuii Matepian, 10 CTOCYEThCA BHUpPa3iB, BEJIMYMUH, PIBHSHb 1
HEpIBHOCTEH, TEeOMETpUYHHX (Iiryp, Ma€ 3arajioM MpONEACBTUUHUNA XapakTep.
O3HalloMJIEHHSI 3 HUM TOTY€ YYHIB /IO CBIJJOMOTO CUCTEMHOI'O BUBYEHHS BIJAMOBITHUX
TEM y Kypcax anreOpu 1 reomerpii. 30Kpema, y4HiI MalOTh AICTaTH YSABJICHHS IIPO
BUKOPHUCTAHHS OYKB I 3allMCy 3aKOHIB apudMeTUYHUX MAid, (Gopmyn, HABUUTHUCH
0oOYMCIIIOBaTH 3HAYEHHS MPOCTUX OYKBEHMX BHPA3iB, CKJIAJIaTH 3a YMOBOIO 3ajadl i
PO3B’sI3yBaTH HECKJIA/IHI PIBHSIHHSA MEPIIOTO CTEMEHS CIOYaTKy Ha OCHOBI 3aJIe)KHOCTEH
MK KOMIIOHEHTaMH apHU(PMETHYHUX i, a 3roJ0M 13 BHKOPHCTAHHSM OCHOBHHX
BJIACTUBOCTEH PiBHSHb. BakiiiBe 3HaU€HHS JJIS MIATOTOBKU YYHIB JI0 CHCTEMATUYHOTO
BUBUCHHS anreOpu, reoMeTpii Ta IHIIMX MPEAMETIB MAalOTh MOYATKOBI BIAOMOCTI MPO
METOJ] KOOPJMHAT, SIK1 AICTalOTh Y4H1 5—6 KjaciB: 300paK€HHs 4YKCesl Ha KOOPAUHATHIN
OpsiMiif, TPSAMOKYTHa CHCTEMa KOOpAMHAT Ha IUIOLIMHI, BUKOHAHHS BiAMOBIIHUX
noOy/10B, MOOY/I0Ba 1 aHaJTI3 OKpeMHX TpadikiB 3aJI€KHOCTEH MK BETMYNHAMMU.

[cToTHE Micue Yy BHBYEHHI Kypcy 3aiMaloTh TEKCTOB1 3ajadi, OCHOBHUMH
(GYHKIISIMA SIKMX € PO3BUTOK JIOTTYHOTO MUCJIEHHS YUYHIB Ta UTIOCTpallisi MPaKTUYHOTO
3aCTOCYBaHHS MareMaTH4HUX 3HaHb. [lin Yac po3B’sa3yBaHHS TEKCTOBUX 3ajay y4HI
TaKO)X BYAThCsl BUKOPUCTOBYBATHM MaTeMmMaTuyHi Moneni. Po3B’si3yBaHHA Takux 3aaad
CYNPOBOJI)KY€ BUBUEHHS BCIX TEM, MIepeI0aYeHUX MPOTrpaMoIo.

3MICT TEOMETPUYHOrO0 MaTepialy BKIIOYA€ TIO0YaTKOBI BIJIOMOCTI IpO
IUTaHIMETPUYHI (B1API30K, MPOMiHB, MpsIMa, KYT, TPUKYTHHUK, MPSIMOKYTHHUK, KBaaparT,
KOJIO, KpyT) 1 cTrepeoMeTpuuHi (MPAMOKYTHHI Mapainesnemninesn, Ky0, mipamiga) girypu.
VYuHi HaOyBalOTh HABUYOK BUMIPIOBAHHS JOBKHHHU Bifpi3ka W TpaJyCHOI MIpU KyTa,
3HAXO/UKEHHS Tuion] 1 00’eMiB JAeskux (iryp, moOyqoBH TeOMETpUYHHX (iryp 3a
JIOTIOMOTOI0 JTIHIMKHK, KOCHHIIS, TPAHCIOPTUpPA 1 IUPKyNsA. Po3mmprooThes ysBICHHS
YYHIB TPO BUMIPIOBAHHS TE€OMETPUYHUX BEIIMYMH HA MPUKIATaX BUMIPIOBAHHS 1
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MOPIBHSAHHSA BIJIPI3KiB 1 KyTiB, TOOYIOBH BiAPI3KIB JAHOI TOBKHUHU 1 KyTIB 13 3a/1aHOIO
IpalyCHOI MIpOIO, ONepyBaHHA (opMmyramMu TEpUMETpiB, IO 1 00’eMiB
reOMeTPpUYHUX (PIryp — 3HAXO/KEHHS HEB1JIOMOTO KOMIIOHEHTa (DOPMYJIH 32 BIJJOMUMHU.
[ToOynoBa KyTa 3a JOMOMOIOI0 TPaHCIOPTHUPaA a00 KOCUHLA (MPSAMOro KyTa), IpsiMoi Ta
Bipi3Ka 3a JIOMOMOTOI0 JIHIMKHM BHUKOPUCTOBYETHCA MpPHU MOOYIOBI TPUKYTHHKIB,
OPSIMOKYTHHKIB, IEPIIEHANKYIISIPHUX 1 apaJleIbHUX IPSIMHUX.

BuBuenns reomerpuuHux Giryp Mae mnepeadadaTd BUKOPUCTAHHS HAOYHHMX
UTIOCTpalii, NPUKIAIIB 13 JOBKULIS, )KUTTEBOIO JOCBIJY Y4YHIB, BAKOHAHHS MOOY/IOB 1
COpUATH BHUPOOJICHHIO BMIHb BUAUIATH (POpMY 1 PO3MIpH SK OCHOBHI BIACTHBOCTI
reoMeTpuYHUX Qiryp. 3akpiluieHHS TMOHATh CYHNPOBOKYEThCS iX KiIacH(iKaIli€ro
(KyTiB, TPUKYTHHKIB, B3a€EMHOTIO PO3MIIICHHS MNPSIMUX Ha IUIONIMHI). BiactuBocTi
F€OMETPUYHUX (Iryp CIOYaTKy OOIPYHTOBYIOTHCS JOCIHIIHO-IHAYKTHUBHO, TOTIM
3aCTOCOBYIOTHCSI B KOHKPETHHX CHUTYyallisiX, II0 CHpUs€ BUPOOICHHIO B y4YHIB YMIHb
JIOKa30BO MIPKYBAaTH.

OcHoBa iHTerparlii reoMeTpuyHOro MaTepiaiy 3 apupMETHIHUM 1 anreOpaiuHuM
— YHUCJIOBl XapaKTepUCTUKW (JIOBXKMHA, IUJIOIIA, 00’€M) TeoMEeTpUYHUX (iryp.
VY3aranbHIOIOTHCS 3HAHHS YYHIB MPO OJUHUII BUMIPIOBaHHSA JOBXHHH, TUIOIIL, 00’ €My 1
BMIHHSI TICPEXOJIUTH BiJ OAHUX OJWHHUIIL JIO IHIIUX, OCKUIBKM Il 3HAHHS 1 BMIHHSA
BUKOPHUCTOBYIOTHCSl Y BHMBYEHHI NPEIMETIB MNPUPOJHUYOIO IUKIY 1 B TPYAOBOMY
HABYAHHI.

BaxnuBum € ¢opMyBaHHS B Y4YHIB YMiHb MOAABAaTH JaHl y BUIVISAL TaOIUIb,
rpadikiB 1 giarpaM pi3HUX THUIIB Ta HAa OCHOBI IXHBOTO aHAJI3y POOUTHU BIIMOBITHI
BHUCHOBKH.

BuBuenHs wMaremaruku y 5—6 Kjacax 3IIMCHIOETbCS 3 MEpPEBaXKaHHAM
IHAYKTUBHUX MIpPKyBaHb B OCHOBHOMY Ha HAOYHO-IHTYITUBHOMY PIiBHI 13 3aJy4eHHSIM
MPAKTUYHOTO JIOCBIy YYHIB 1 TPUKIAAIB 13 JOBKULIA. BigOyBaeThcsi mocTymoBe
30UTBLIEHHSI TEOPETUYHOIO Marepiaiy, sSIKHil BUMarae oOIpyHTYBaHHS TBEPIKEHb, 1110
BUBYAIOTHCA. Lle roTye y4HiB 0 MIMPIIOTO BUKOPUCTAHHSA NEAYKTUBHMX METOIB Ha
HACTYITHOMY €TaIli BUBYCHHSI MaTEMATUKH.

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

OCHOBHUMU 3aBJAHHIMU Kypcy anzedpu € (popmMyBaHHS yMiHb BHUKOHAHHS
TOTO)KHUX TEpPEeTBOPEHb LUIMX 1 ApOOOBUX BHpa3iB, pPO3B’SA3yBaHHA pIBHIHb 1
HEpIBHOCTEH Ta X CHCTEeM, JOCTAaTHIX Jii CBIJIOMOTO iX BHUKOPWUCTAHHS y BUBYCHHI
MaTeMaTUKU 1 CyMDKHHUX MPEAMETIB, a TaKOXK JIsl IPAKTUYHHUX 3aCTOCYBaHb. Baxkinse
3aBIaHHS TMOJISTaE B 3aJy4YCHH1 YYHIB JI0 BUKOPUCTAHHS PIBHAHB 1 (YHKIIIH sIK 3aCO01B
MaTeMaTUYHOTO MOJENIOBAHHS peajbHUX IMPOLECIB 1 SBUI, PO3B’SI3yBaHHSA Ha WIH
OCHOBI MpPHUKJIATHUX 3a7ad. Y TpoIeci BHUBYCHHS KypCy TOCHUIIOETBCS POJIb
OOTpYHTYBaHb MaT€MAaTUYHUX TBEPIKEHb, 1HAYKTUBHUX 1 JEAYKTUBHUX MipKyBaHb,
dbopMyBaHHS PI3HOMAHITHUX aJITOPUTMIB, IO Ma€ CHOPHUATH PO3BUTKY JIOTIYHOTO
MUCJIEHHS 1 aITOPUTMIYHOT KYJIBTYPH IIKOJIAPIB.
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Ha wupomy erami IOKUTBHOI MareMaTHYHOI OCBITH YYHI TOYMHAIOTH
o3HailomiroBatucs 3 AIMCHUMU uMciaaMu. Tak, 10 BIJOMHUX YYHSIM YHMCIOBUX MHOXKUH
JONTy4a€ThC MHOXKMHA 1ppalliOHaAIbHUX YUCEN.

OCHOBY KypCy CTaHOBJISITH NEPETBOPEHHS palliOHATILHUX Ta i1ppalioHAIbHUX
BUpa3iB. BaxnuBo 3abe3neunty (opMyBaHHS yMiHb LIKOJSPIB BUKOHYBAaTH OCHOBHI
BUJM MEPETBOPEHb TAaKUX BHUPaA3iB, LI0 € MEPEeIyMOBOI IMOAAIBIIONO YCHIIIHOTO
3aCBOEHHS KypCy Ta BUKOPHUCTAHHS MaTeMaTUYHOTO amapary IiJi YaCc BUBYEHHS I1HIIUX
MIKUTBHUX TPEAMETIB. PO3MIIAMAETHCS MOHATTA CTEMEHs 3 LM MOKa3HUKOM Ta HOro
BJIACTHUBOCTI.

[cToTHOTO pPO3BUTKY HaOyBa€ 3MICTOBA JIiHISI PIBHSHB Ta HepiBHOCTeH. [Iporiec
pO3B’s3yBaHHsSI PIBHAHHS TPAKTYyEThCS SK IMOCTIJOBHA 3aMiHAa JAHOTO PIBHSHHS
PIBHOCUJIbBHUMHM HOMY piBHSHHAMH. Ha OCHOB1 y3arajgbHEHHs BIJIOMOCTEH TIPO
pIBHSIHHSA, 3100yTUX Y TOMEpENHI POKH, BBOAWUTHCSA MOHATTS JIHIMHOTO PIBHSHHS 3
onHiero 3MiHHOI0. Kypc mepenbadae BUBUCHHS JIIHIMHUX PIBHSIHB, KBAJAPATHUX PIBHIHD
Ta PIBHSHB, SIKI 3BOASATHCA JI0 JIIHIMHMX a00 KBaJApaTHUX. PO3MIAmaroThCs CHCTEMU
JIHIAHUX PIBHSHB Ta PIBHSHb APYroro cTeneHs 3 asoma 3MiHHUMU. [I]ono ocTaHHIX, TO
yBara 30CepeIKy€eTbCcs Ha CUCTEMax, JI€ OJHE PIBHSIHHS — JIPYroro CTENeHs, a JApyre
—nepmioro crenens. [lependadaerbest po3mis JuIIe HAUTPOCTIMIUX CUCTEM PIBHSHD, Y
SKUX 00M/IBa PIBHSIHHS APYTOTO CTETICHS.

3HayHe Miclle BIJBOAMUTHCS 3aCTOCYBaHHIO pIBHSHb [JI0 PO3B’SA3yBaHHA
pizHOMaHITHUX 3ajad. L{s poboTa Mae mpoHU3yBaTH BC1 TeMHU Kypcy. BakinBe 3HaueHHsS
HaZaeTbcsl (OPMYBAaHHIO YMiHb 3aCTOCOBYBATHM aJITOPUTM PpO3B’SI3yBaHHS 3a/1adi 3a
JIOTIOMOTOI0 PIBHSIHHSL.

EnementapHi  BiIOMOCTI MpO YHCIOBI HEPIBHOCTI JIOMOBHIOIOTHCS 1
PO3IINPIOIOTHCS 32 PaXYHOK BUBYEHHS BIIACTUBOCTEH YHCIIOBUX HEPIBHOCTEH, JIIHIMHIX
HEPIBHOCTEH 3 OJHIEID 3MIHHOK Ta KBaJApaTHUX HepiBHOCTEH. Po3misimaerbes
PO3B’sI3yBaHHS CUCTEM JIBOX JIIHIMHUX HEPIBHOCTEH 3 OJIHIEIO 3MIHHOIO.

Y 7 knaci BBOAWTHCS onHE 3 (DyHIaMEHTATbHMX MaTeMaTHYHUX IMOHATh —
NOHATTA QyHKIII. Y IbOMY X KJaci po3misigaeTbes JiHiMHA QyHKIiSA Ta i1 rpadik. Li
BIJIOMOCT1 BUKOPUCTOBYIOTHCS JUIs Tpad)ivHOTO UTFOCTPYBAaHHS PO3B’I3yBaHHS JIIHIHHOTO
PIBHSIHHSI 3 OJHIEI0 3MIHHOIO, a TAaKOX CHCTEMU JBOX JIHIMHMX PIBHSHL 3 JBOMa
3MIHHUMHU. [HII BUAM QYHKIIH po3MIsSAalOThCA y 3B’ 43Ky 3 BUBUECHHSM BIJIOBIIHOTO
Mmarepiaiy, 110 CTOCY€TbCS PEITH 3MICTOBHUX JiHIN Kypcy. 30kpeMa y 8 Kiaci B Temax
«Parmionanbai Bupasm» ta «KBagparHi KOpeH1» y4dHI 03HAHOMIIIOIOTHCA 3 (DYHKIISIMU

y_k

Ty — 2
X’y—x

i ¥=VX 1a ix BractmeocTaMm. V 9 Kmaci PO3TIIAAETHCS KBaIpaTuyHa
¢yHkuiss. BuBueHHs ii BIIACTUBOCTEM TIOB’SI3y€THCS, 30KPEMA, 3 PO3B’SI3yBaHHSIM
KBaJpaTHUX HEPIBHOCTEH.

TakuM uyumHOM, (QYHKI[IOHAJIBHA JiHIS MPOHU3YE BECh Kypc ainreOpu OCHOBHOI
IIKOJIN 1 PO3BUBAETHCS B TICHOMY 3B’SI3KY 3 TOTOXXHUMHU I€PETBOPEHHAMU, PIBHAHHSAMU 1
HepiBHOCTAMU. BractuBocTi (DyHKIIN, SIK MPaBUIIO, BCTAHOBIIIOIOTHCS 3a iX rpadikamu,
TOOTO Ha OCHOBI HAOYHUX YSABIEHBb, 1 JIMIIE AESIKl BIACTUBOCTI OOIPYHTOBYIOTHCS
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aHAMITUYHO. Y Mipy OBOJOAIHHS YYHSMH TEOPETUYHHM MarepiajioM KUIbKICTb
BJIACTUBOCTEH, III0 MiUISITAlOTh BHUBUYCHHIO, TOCTYMOBO 30umbmIyeThes. Ilim yac
BUBUCHHS (YHKIIH 4YUIbHE MiCIle BIJBOAMTHCA (OPMYBaHHIO yMiHb OyayBatu u
aHamizyBaru rpadiku QyHKIINA, XapaKTepus3yBaTu 3a rpadikamMu GyHKIINA MPOLECH, K1
BOHH OIUCYIOTh, CIIPOMOKHOCTI PO3YMITH (YHKIIIO K TMEBHY MaTeMaTWU4yHy MOJEIb
peanbHOro MpoIiecy.

JIeB'ATUKIACHUKKA  TaKoX  O3HAMOMJISITRCSA 3  OCHOBHUMHU  MOHSATTSIMU
KOMOIHATOPUKH, TEOPil IMOBIPHOCTEN Ta CTATUCTUKH.

[onoBHa IniHIA Kypcy 2eomempii — reoMeTpuuHi (Pirypu Ta iX BIACTHBOCTI.
OCHOBHMMHM MOHSATTAMU KypCy €: TOYKa, MpsMa, IUIOIIMHA, HAJEXaTH, JIEKATH MIX.
[Tepuri Tpu MOHSATTA — II€ OCHOBHI reoMeTpudHi (irypu, a JBa OCTaHHIX — OCHOBHI
BiIHOIIEHHs. [le Heo3HauyBaH1 MOHSITTS — AJI1 HUX HE (DOPMYIIOIOTHCS O3HAYEHHS, ajle
iX 3MICT PO3KpUBAETHCS Yepe3 OIMUC, MOKa3, XapaKTEepPUCTUKY. [HIIN MOHATTS Kypcy
BU3HAYAIOTHCS, @ 1X BJIACTUBOCTI BCTAHOBJIIOIOTHCS ILUISIXOM JIOKAQ30BUX MIPKYBaHb.
Y4yeHb Ma€e yCBIIOMHUTH, LIO IIiJl 4Yac JOBEACHHS TEOPEM MOYKHA KOPHUCTYBATHCS
O3HAUEHHSIMHU 1 paHillle JOBEIEHUMHU TEOPEMAMH.

®irypu, 110 BUBYAIOTHCA Ha TUIOMIMHI — TOYKA, MpsiMa, BIAPi30K, IPOMiHb, KYT,
TPUKYTHUK, YOTUPUKYTHUK, MHOTOKYTHHK, KOJO, KpYl. Y4eHb MOBUHEH (HOPMYIIIOBATH
O3HAYCHHS IUIAHIMETPUYHUX (Iiryp Ta iX eJIeMeHTIB, 300pakaTh iX Ha MaJIIOHKY,
KIacuQikyBaTu KyTH, TPUKYTHUKH, YOTUPUKYTHUKHU, TIPABUIbHI MHOTOKYTHUKH.

Y 7 xmact y4HI O3HAaHOMIIIOIOTBCS 3 OCHOBAMHM T€OMETPUYHOI HAyKH
—O3HAYCHHSIMH, TEOpeMaMH, OCHOBHUMH METOJaMH JIOBEIECHHS TEOPEM, OCHOBHUMHU
3aayaMi  Ha T10O0yzmoBy. I[lormuOmOOTBECS 1 CHUCTEMAaTHU3YHOThCS BIJIOMOCTI IIPO
TEOMETPHUYHI BEJTUYMHU: JOBKHUHY 1 TpayCHYy Mipy KyTa.

OnHi€r0 3 OCHOBHHUX 3ajlay, 110 BUBYAETHCS B Kypcl TreOMETpii, € po3B’sI3yBaHHS
TPUKYTHUKIB. Y 8 Kjaci po3mIsAaeThCs 3aJadya pO3B’sA3yBaHHS MPSIMOKYTHOTO
TpUKyTHUKA. J[JI1 1IbOrO BBOAMTHCS TMOHSATTA KOCHUHYCA, CHHYCa, TaHI€HCa TOCTPOTro
KyTa TPSMOKYTHOTO TPUKYTHHKA, JIOBOAUTHCS Teopema Ilidaropa. [lana tema
IPONOBXKYEThCSI B 9 Kiaci — pO3B’SI3yIOThCsSl AOBUIbHI TPUKYTHHKH. Lle motpebye
BBEZICHHS (OpMYN JJIsl 3HAXOMKEHHS CHMHYCa 1 KOCHMHYCa TYNOro KyTa Ta JIOBEICHHS
TEOpPEeM KOCHHYCIB 1 CHHYCIB.

[TornmuOnIo0ThCS 1 CUCTEMATU3YIOTHCS BIIOMOCTI MPO T€OMETPUYHI BEIUYMHH:
JOBXUHY, TPafyCHy Mipy KyTa, miomry. ¥ 8 Kjaci BBOOAUTHCS OAHE 3 HANCKIaIHIIINX
MOHATh WIKIIBHOTO KypCy — MOHSTTS IUiomli. BuBenenus Qgopmyn mayis oOuucieHHs
IJIOM TUTAaHIMETPpUYHUX (iryp (MpSIMOKYyTHHUKA, Tapajeiorpama, TPUKYTHHKA, pomoa,
Tpamnelii) COupaeTbCcsl HAa OCHOBHI BIACTUBOCTI Iuioll. BuBueHHs popmyn miony ¢giryp
Jla€ MOXKJIMBICTh PO3B’A3yBaTH HU3KY MPUKIATHUX 3a/1a4.

Y O kimaci pO3MIMPIOIOTHCS YABICHHS YYHIB TMPO AaHATITHYHE 3a7aHHS
reOMETPUYHUX (Iryp, 30KpeMa TOJAETHCS PIBHSAHHA MPSAMOi, KOJa, BUBOIATHCS
dbopMynu TOBKHUHM BiApi3Ka, KOOPAUHAT CEPEAMHHM BiJIpi3Ka, (DOPMYETHCA MOHSITTS PO
METOJ KOOPJIMHAT, KU 3aCTOCOBYETHCS 10 IOBEACHHS TEOPEM Ta PO3B’I3yBaHHS 3a/1a4.

Jlo BIIOMHMX YYHSM CKaJSpHUX BEJIMYUH JOTY4arOThCsl BEKTOPHI BEJITUYMHU.
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Po3rsinatotbes piBHI, MPOTUIICKH], KOJIIHEAPHI BEKTOPH.

Cmpykmypa npozpamu

[Iporpamy mipeAcTaBieHO B TaOnuuHii ¢dopmi, M0 MICTUTH JBI YaCTUHHU:
OYiKyBaHI pe3y/IbTaTH HABYAJIbHO-MI3HABAIBHOI AISUIBHOCTI YUHIB Ta 3MICT HABYAIbHOTO
MaTepiany, HeoOXiTHUM 1Jisi iX MOCATHEHHS. Y TMpaBiii 4acTWHI BKAa3aHO HABYAIBHHMA
MaTepiall, SIKM{A MAJIArae BUBUCHHIO Y BIAMOBIAHOMY Kkiaci. OdiKyBaH1 pe3yibTaTé
HaBYaJIbHO-TI3HABAJILHOI JIISUIBHOCTI YYHIB OPIEHTYIOTh Ha PE3yJIbTaTH HaBYaHHS, SIKi €
00’€KTOM KOHTPOJIO M OIiHIOBaHHS. OKpIM TOro B KIHII KOXKHOTO KJIacy HaBEIECHO
TIEPEeITiK MPUKIIATHAX 3a]1ad, 110 MOXKYTh BUKOHYBATUCh YUHSIMU TIi]] 4ac HaB4aHHs. J[aHi
3a7a4l  TOB’s3aHI K 13 IMIUIEMCHTAIIEI0  HACKPI3HMX  JIHIA  KJIFOYOBHX
KOMIIETEHTHOCTEH, TaK 1 3 MPAKTUYHOI CIPSMOBAHICTIO HABYAJIBLHOIO MaTepiay.
[lepenik 3agau He € 0OOB'SI3KOBUM ISl BUKOHAHHS (BUMTEIh MOXKE oOMpaTH Ti 3ajaui,
AK1 Kpalle MiIidAyTh JaHOMY KJIacy Ta KOHKPETHHM YYHSIM) Ta HE € MOBHUM (BUMUTEIb
MO>KE MPOTIOHYBATH YUYHSIM OyIb-sIK1 1HIII MPaKTUYHI 3a7a4l Ha BIACHUI po3Cym). 3MICT
HABYAJILHOTO MaTepiajly CTPYKTYpOBaHO 3a TEMaMU BIAMNOBIIHMX HaBUAJbHUX KYypCIB 13
BU3HAYCHHSIM MIHIMAJIbHOI KIJTBKOCTI TOJMH Ha iX BUBYEHHsA. Ha moyarky KOXHOTO
KJIaCy BKAa3aHO 3HAYHY KITBKICTh PE3EPBHUX TOAWH, SKI BUNTEIh, Ha BIACHUN PO3CY.
MO>K€ BUTpAYaTH Ha CHCTEMAaTHU3alllI0 Ta TOBTOPEHHS Marepiady Ha MO4YaTKy Ta B KiHII
POKY, 30UJIbILIEHHS KIIBKOCTI TOJIMH Ha KOXHY 13 BKa3aHUX TEM, 30KpeMa JjIsl BHECEHHS
3MiH JI0 OPIEHTOBHOTO KAJICHIAPHO-TEMAaTUYHOTO TIJIaHy.

5 kaac
MATEMATUKA

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

OuikyBaHi pe3yabraTn 3MicT HAaBYAJILHOT0 MaTepiaxy
HABYAJbLHO-III3HABAJBHOI JiAJILHOCTI
YUHIB

Tema 1. HATYPAJIBHI UM CJIA 1 A1 3 HAMUW. TEOMETPUYHI ®IT'YPU
I BEJIMYUHMU (40 200)

YyeHb/ydeHUuIs:

HABOJUTH NMPUKJIAIM: HATypaTbHUX Harypanphi uncna. Ynucno Hymb.
YHCEJT; KA, YUCTOBHX 1 OYKBEHUX

BUpa3iB, GOpMYJ; PIBHSHB; Hudpu. JlecarkoBuii 3amuc
3HAXOJAUTh HA MAJIIOHKAX: BIJPI30K HaTypaJbHUX YUCEN.

JTaHOI TOBXKUHU Ta KyT JAHOI IpayCHOI
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MipH; TeoMeTpU4Hi Qirypu, BKazaHi y
3MICTI;

PO3Mi3HA€E y TPOCTOPI Ta CMIBBIAHOCUTH
3 00€KTaMH HaBKOJIUIIHLOI JIMCHOCTI:
KyO, IPSIMOKYTHHUH TIapasieemnimnes,
mipamiay;

po3pizuse: uudpu i yucia

YMTAaE i 3anMcy€: HAaTypaabHi Yncia B
MeXaX MUTbSIP/a;

BUKOPHCTOBYE: BIACTUBOCTI
apuMETUUYHUX 11 3 HATYypaJTbHUMHU
YHCIIAMH,

3aMMCY€ i MOSICHIOE POPMYIIH:
nepuMeTpa BKa3aHUX y 3MICTI
reoMeTpUYHMX (PIryp; momii
NPSIMOKYTHHKA, KBaJpara; 00’ eMy
MPSMOKYTHOTO TIapasiesnerinena it Kkyoa;
MOSICHIOE, 1110 TaKe: HATypaJbHE YUCIIO;
KBaJIpaT 1 Ky0 HaTypaJIbHOTO YHCIIa;
npsiMa; IPOMiHb; KOOPJIUHATHHM
MIPOMiHb; KyT; TPUKYTHHUK; KBaJpaT;
MPSIMOKYTHHK; TTPSIMOKY THHM
napasenenimnes; Ky0; piBHSIHHS;
pO3B’s13aTU PIBHSAHHS;

MOSICHIOE MPABUJIA: JTOJIABAHHS,
BiHIMAHHS, MHOKCHHS, JTIJICHHS,
MOPIBHSHHS; BUKOHAHHSA JIIJICHHS 3
0CTaveo;

kJaacudikye: KyTH 3a rpagyCHOIO
MIPOIO; TPUKYTHHUKH 33 BUJIAMH TXHIX
KYTIB;

300paKye: BIJIPI30K JAHOT TOBXKUHU Ta
KyT JJaHOI IPpaayCHOI MipH; BKa3aH1 y
3MICTI reOMeTpUYH1 (irypu 3a
JIOTIOMOT'OI0 JI1HIMKH, KOCUHIIS,
TpaHCIIOPTHPA; KOOPIUHATHUH TTPOMiHb,
HaTypaJbHI YKclia Ha KOOPIUHATHOMY
MIPOMEHI,

BHMIPIOE Ta 00YHUCIIOE: JOBKUHY
BIJIp13Ka; TPaJyCHY MIpY KyTa;

[TopiBHSHHS HaTypaJIbHUX YKCE.
ApudmernyHi aii 3 HaTypaJTbHUMHU
YuCcJIaMH Ta iX BracTUBOCTI. KBagpar 1
KyO HaTypaJbHOIO YHCIA.

JlineHHs 3 ocTayvero.

Yucnosi Bupasu. bykseHi Bupas3u ta
dbopmynu.

PiBHsiHHS. Bispi3ok, npsiMa, IpOMiHb.
[xana. KoopauHaTHUN TPOMiHb.

Ky Ta #ioro rpagycHa mipa. Buau
KYyTiB.

TpukyTHUK Ta oTO epuMeTp. Bunn
TPUKYTHHKIB 32 KyTaMH.

IIpsamokyTHuk. KBangpar.
[1no1ma 1 nepuMeTp NpSMOKYTHHUKA 1
kBazapara. [IpamoxyTHu

napanenernines. Kyo.

O06’em IPSAMOKYTHOTO Tlapajieneninesna i
KyOa.

[Tipamina
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MEPUMETP TPUKYTHUKA Ta
MPSMOKYTHHKA;

PO3B’si3y€ BIPaBH, L0
nepeadavYarOTh: 3aNUC YKCa y BUITISAI
CYMH PO3PSITHUX JOJaHKIB; BUKOHAHHS
YOTUPHOX apUPMETUIHUX TIH 3
HaTypaJbHUMU YHCIIAMU; 11IHECEHHS
HATypaJbHOTO YHCIIa 0 KBaJapara Ta
Ky0a; MOPIBHSIHHS HATyPaJTbHUX YHCEIT;
JIUICHHS 3 OCTa4Y€l0; 00YMCIEHHS
3HAY€Hb YHCIIOBUX 1 OYKBEHUX BUPA3iB,
NepUMETpa 1 IJIOIII MPSIMOKYTHHUKA,
KBajipata i 00’ eMy MpsSIMOKYTHOTO
napasenerninesna it Kkyoa;

PO3B’sI3y€: PIBHSIHHS HA OCHOBI
3aJIEKHOCTEN MK KOMIIOHEHTaMU Ta
pe3ynbpTaToM apu(METUIHHX il
TEKCTOBI 3aJ1a4i, 30KpeMa KOMOIHATOPHI

Tema 2. IPOBOBI YU CJIA I A1 3 HUMH (60 200)

Y4yeHb/y4yeHuus:

HABOJAUTH NPUKJIAIM: 3BUYANHUX 1
JIECSITKOBUX JIPOOiB;

PO3pi3HsAE: 3BUYAITHI 1 TECSITKOBI APOOH;
IpaBUIbHI 1 HENPABWIbHI 1poOu
MOSICHIOE, 1110 TaKe: YMCEJILHHUK 1
3HAMEHHHUK Apo0y; MillIaHEe YHCIIO;
YMTAE i 3aNmMCy€: 3BUYANHI Ta
JIECSITKOB1 ApOOU; MillIaH1 YHCIIA;
(hopMyJII0€ 03HAYCHHS: MPABUIHLHOTO 1
HEMpaBUJIBLHOTO JIpo0y; BIICOTKA;
CEPEeIHbOTr0 apUPMETUUHOTIO;
PO3B’si3y€ BIIPABH, 110
nepeadaYaTh: MOPIBHIHHS,
OAaBaHHA 1 BIAHIMAHHS 3BUYaHUX
JpoOiB 3 OTHAKOBUMHU 3HAMEHHHUKAMU,
MOPIBHSHHS, OKPYIJICHHS, TOAaBaHHS,
MHOEHHS 1 JIIJICHHS JIECATKOBUX
Jpo0iB; IEPETBOPEHHS MIIIAHOTO YHCIIA
y HeMpaBWIbHUM JIpi0; IEpeTBOPEHHS
HEMpaBUIBHOIO Ipo0y B MIIIAHE YUCIIO

3Buyaiini npodu. [IpaBuibHI Ta
HENpaBWIbHI Apoou. 3BUUaiiH1 ApoOH 1
JJIEHHS HaTypalbHUX uKcen. Mimmani
qucra.

[TopiBHSHHSA 3BUYAHUX TPOOIB 3
OTHAKOBUMH 3HaMEHHUKaAMHU.

JlomaBaHHS 1 BITHIMAHHS 3BUYaHNIX
Jpo0iB 3 OTHAKOBUMHU 3HAMCHHHKAMH.
HecsaTkoBuii api6. 3amuc 1ecITKOBUX
npo0iB. [TopiBHAHHS AECATKOBHUX
Jpo0iB. OKpyTIEHHS JECITKOBUX
Tpo0iB.

ApudmernuHi aii 3 1€CITKOBUMHU
Jnpobamu.

Bixcorku.

17




a0o0 HaTypajbHE YUCIO; 3HAXOKCHHS
BIJICOTKA B1J YKCJIa Ta YKACJIA 32 HOTO
BIJICOTKOM; 3HAXO/’KEHHS CEPEIHBOIO
apu(PMETUYHOTO KUIBKOX YUCEN,
CEpeHHOTO 3HAUYCHHS BETMUNHU

Cepenne apudmernune. Cepenne
3HAYCHHS BEJITMYNHU

Po3B'si3y€ cro:keTHI 3a1a4i 3 peajJibHUMHU JAHUMU HI010: BUKOPUCTAHHS
IPUPOIHUX PECYPCIB PIIHOTO Kparo; O€3MEKH pyXy; 3HAXOKEHHS IEPUMETPIB Ta
IJIO0II] 3€METBHUX JIISHOK, MiJIOTH KJIACHO1 KIMHATH, 00'eMy 00'€KTIB, 1110 MalOTh
dbopMy TPSIMOKYTHOTO Tapasiesyiernineaa; po3paxyHKy CiIMEHHOTO OIO/KETY,
MOJKJIMBOCTI 3/IIMCHEHHSI MAacIITAOHUX IMOKYIIOK; PO3paxyHKiB, TOB'SI3aHUX 13

KaJIeHJ1apeM 1 TOJMHHUKOM TOII[O

6 KJiac

MATEMATHKA

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

OuikyBaHi pe3yiabTaTu

HABYAJIbLHO-MI3HABAJBHOI JiJILHOCTI

YUHiB

3MicT HABYAJBLHOI'0 MaTepiary

Tema 1. IOAIVIBHICTD HATYPAJIBHUX YHUCEJI (10 200)

YyeHb/yyeHUIs:
HABOAMTH NPUKJIAJAU: TPOCTUX 1
CKJIQJICHUX YUCEN; TApHUX 1 HEMapHUX

YHCEI; YUCEI, IO JUIATHCS HAILJIO Ha 2,

3,5,9,10;
PO3pi3HsI€: POCTI 1 CKIIAJICH] YnCa;

JTUTBHUKHY 1 KpaTHI HATYpaJIbHOTO YHUCIIA,

(hopmyJi10€ 03HAYCHHS MTOHATH:
JITBHUK, KpaTHE, TPOCTE YHUCIIO,

JIITbHUKY Ta KpaTHI HaTypaJIbHOTO
quca.

O3Hakm moaiabHOCTI Ha 2, 3, 5, 9, 10.

[IpocTi Ta ckianeHi yucna.
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CKJIaJICHE YUCJIO, CIIUIBHUN IIIBHUK;
O3HaKH MoAIIbHOCTI Ha 2, 3, 5, 9, 10;
PO3B’si3y€ BIPaBH, L0
nepeadavyarTh: BUKOPUCTAHHS O3HAK
MoAIIBHOCTI yncen Ha 2, 3, 5, 9, 10;
PO3KIJIQIaHHS HATypaJIbHUX YHCEIT Ha
MPOCTI MHOKHUKH; 3HAXOJKEHHS
CITIIBHUX JUIBHUKIB JIBOX YUCET;
HaKO1IBIIIOrO CIIUIBHOTO JITEHUKA
(HCJI) nBox uncen B Mekax CTa;
3HAXO/KCHHS HAMMEHIIIOTO CHIJIBEHOTO
kparHoro (HCK) nBox uuncen B Mexax
cTa

Po3knananHns yrcen Ha MpPoCTi
MHOXHUKHU.

Haiouipmmii cnuIlbHUM JUIBHUK.

Haiimenie criiibHe KpaTHe

Tema 2. SBUMAWHI IPOBH (26 200)

YyeHb/ydeHUIs:
HABOJUTH NPUKJIAIN: CKIHICHHUX Ta
HECKIHUCHHMX MEPIOAUIHUX
JIECSITKOBUX JIPO0iB; B3aEMHO
00epHEHUX YHUCETT;
PO3pi3HsE: CKIHUCHHI Ta HECKIHYEHHI
MIePIOIMYHI JIECATKOBI IpoOH;
YHTAE i 3aNMCy€: HECKIHUCHH]
nepioguydHi 1poou;
PO3yMie€ MpaBuja: NOPIBHIHHS,
JIOJaBaHHs, BiAHIMaHHSA, MHOKSHHS 1
JIJICHHS 3BUYaHUX JIPOOiB;
3HAXOPKCHHsI Ipo0y BijJ YucIa Ta yucia
3a oro ApoooM;
(hopMyJI10€ OCHOBHY BJIaCTHUBICTH
Apody;
PO3B’si3y€ BIPaBH, 110
nependa4aTh: CKOPOUCHHS JPOOIB;
3BEJICHHS IPO0IB JI0 CIIHHOTO
3HAMEHHHKA; TIOPIBHIHHS JpOOIB;
JIOJIaBaHHS, BITHIMAHHS, MHOKEHHS 1
JJIEHHS 3BUYailHUX APOOiB; 3aMuc
3BUYAMHOTO ApOOY y BUIIISI
JECATKOBOTO JIpo0y; 3HAXOKEHHS
JIpoOy BiJ 4KCIa Ta YKUCIIa 3a Horo
IpoOoM

OcHOBHa BJIaCTUBICTH APOOY.
Cxopouenss npo0Oy. Halimenmmii
CIIJIBHUM 3HAMEHHUK JIPOOiB.
3BesieHHs IpoOiB 0 CMUIHLHOTO
3HaMeHHUKA. [lopiBHIHHS ApOOiB.
Apudmernuni aii 31 3BUaHUMU
npobamu.

3HaxoKeHHs ApoOy BIJ YKcia 1 yucia
3a HOTro JIpoOOM.

[lepeTBOpeHHs 3BUYaliHUX JIPOOIB Y
JECSATKOBI.

HeckindeHH1 epioiuyHi JIeCATKOBI
npoOu. JlecsaTkoBl HAOMMKEHHS
3BUYANHOTO ApOo0y
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Tema 3. BUTHOLLEHHS I MPOMOPLIT (24 200)

YyeHb/ydeHUuUs:
HABOAMTH MPUKJIATAU TPOTOPIIIIHHUX
BEJINYMH;
PO3PIi3HSE: KOJIO 1 KPYT; IpAMY Ta
oOepHEeHy TPOTOPIIHHICTD; BUIN
Jiarpam;
PO3yMie€, 10 Take: BIAHOLIEHHS; MpsiMa
Ta 0OepHEeHa POTIOPIIiitHA 3aJIEKHICTB;
MaciTad; Koio, KpyT, KpyroBUI CEKTOP;
Jiarpama;
(opmyJiro€: 03HaUCHHS TPOTIOPIIIT;
OCHOBHY BJIACTUBICTH MPOMOPIIii;
300paKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: KOJIO 1 KPYyT; KPYyroBUH
CEKTOp; CTOBITYACTI Ta KPyroBi
Jiarpamu;
PO3B’fA3y€ BIIPABH, 110
nependavalOTh: 3HAXOKEHHS
BIJTHOIIICHHS YHCEJI 1 BEJIMYNH;
BUKOPHUCTAHHS MacIITaly; 3HAXOKEHHS
HEB1JOMOTO YJICHa IIPOIOPIIii; 3aInc
B1JICOTKIB y BUIJISAJII 3BUYAHHOTO 1
JIECSITKOBOTO IPO01B; 3HAXOMHKEHHS
JIOBKMHU KOJIa 1 TUIOIII KpyTa; aHai3
CTOBITYACTHX Ta KPYyTOBUX Jiarpam;
PO3B’sI3y€: OCHOBHI 3aj1a4l Ha BIJICOTKU;
3a/1a4i Ha MPOMOPLINHI BETUYUHU 1
MPOTIOPIITHUH TIOLT

Bignomenns. [Tponopiis. OcHoBHA
BJIACTUBICTH Mpomnopirii. [Ipsma Ta

oOepHEeHa MPOMOopIliiHA 3aJIEKHICTb.
[Toxin yucna y 1TaHOMY BiAHOIICHHI.

Macruira0.

BigcoTrkoBe BiAHOIIIEHHS IBOX YUCE.
BincoTkoBi po3paxyHKu

Komno. Jlosxuna xona. Kpyr.

ITimoma kpyra. Kpyrosuii cekrop.
CroBmuacTi Ta Kpyrosi jiarpamMmu

Tema 4. PAIOHAJILHI UMCJIA TA AIi 3 HAMHA (40 200)

YyeHb/ydeHUIs:
HABOJAUTH NMPUKJIAIMN: TOTATHUX T
B1JI’EMHHMX YHCEIT; MPOTUIIC)KHUX YHCEIT,
IIJIMX Ta paIlioHaAJILHUX YUCE];
PO3yMie€, 10 Take: MOAYJIb YUCIIA,;
MPOTHUJICKHI YHCIIA; LI YHCTIA;
pallioHaJIbHI YHCIIa; KOOPIMHATHA
npsiMa; KOOPIMHATHA TUIONTHHA; TOA10H1
JIOJAHKH;

JlogaTHi Ta BiJg €MHI YHCIa, YUACIIO
HYJIb.

Koopaunarna mpsima.

[IpotunexHi uncia. Moayinpb duca.
Iim urcna. PamionanbHi yucia.
[TopiBHSHHSA paIliOHATHHUX YUCE.
ApudmernyHi aii 3 parioHaIbHUMH
YHUCITAMH.
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Oyay€e: KOOpIMHATHY MPsMY;
KOOPJMHATHY TUIONIUHY;
MIePIICHIUKYIISPHI 1 TapajenbH1 mpsMmi
3a JIOIIOMOT'OIO JIIHIMKH 1 KOCHHIIS,
rpadiky 3aIeKHOCTEN MK BETHIMHAMHI
0 TOYKAaX;

PO3B’si3y€ BIPaBH, L0
nependa4ar0Th: 3HAXOKEHHS MOIYJIS
YKCIia; TOPIBHSAHHS PalliOHATbHUX
YypCelI, JOAaBaHHs, BIAHIMAHHS,
MHOXXEHHS 1 JIIJIEHHSI palliOHAIBHUX
qHCENT, 00UYNCIICHHS 3HAYCHb YUCITOBUX
BHPA3iB, 10 MICTATH AOAATHI i BT €MHI
YHClia; PO3KPUTTS AYKOK, 3BEACHHS
MOMI0OHMUX NOJAHKIB, 3HAXOIKCHHS
KOOPJMHAT TOYKW Ha KOOPJAWHATHIN
IUIOLIMHI Ta TOOYA0BY TOYKH 3a ii
KOOpJAMHATAMHU; aHali3 rpadikiB
3aJIEKHOCTEN M1k BEJIMUUHAMHU
(BiacTaHb, 4yac; TeMIeparypa, 4ac
TOIIIO);

PO3B’sI3y€: PIBHSHHSA 3 BUKOPUCTAHHIM
MpaBuJl, 10 IPYHTYIOTHCS HA OCHOBHUX
BJIACTUBOCTSIX PIBHSIHHS; TEKCTOBI
3aJa4i 3a JOMOMOTOI0 PiBHSIHb

BaacTtuBocTi 1omaBaHHS 1 MHOKEHHS
pallioHaJIbHUX YHCElL.

PozkputTs nyxok. [ToniOHi nogaHku
Ta X 3BEJICHHSI.

PiBustuus. OCHOBHI BJ1aCTUBOCTI
PIBHSHb.

[leprieHIUKYISApHI 1 TTapasenbHi
npsmMi, iX MoOy0Ba 3a JOTIOMOTOK0
JIHIAKU 1 KOCUHIIA.

Koopaunartna momuna. [pukimaau
rpadikiB 3aJeKHOCTEH MIXK
BEJTMYMHAMU

Po3B'si3ye€ cloxkeTHI 3a1a4i HA: pO3paxyHOK BIJICOTKOBOTO BIJTHOIICHHS P13HUX
BEJIMYMH (HAIPUKJIAJI, TIpalle3/aTHOTO HACEJICHHS PETiOHY, KaJIOpii TOIIO);
NPUIHATTS pillieHb y cdepl PIHaHCOBUX OIepaliid, pO3paxyHOK BIACHUX Ta
pOMMHHUX (piHAHCIB, KOMYHAJILHUX TUIATEXK1B; BMIHHS PO3MOPSHKATUCH BIACHUMU
KOIIITaMH, B MMPOCTUX CUTYAIliSX OI[IHIOBATH OYIKYBaHi Ta peajbHI BUTPATH TOIIO

7 Kjaac

AJI'EBPA

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

OuikyBaHi pe3yabraTn
HABYAJIBHO-MIZHABAJBHOI TIAJILHOCTI
YUHiB

3MicT HAaBYAJILHOI0 MaTepiaxy
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Tema 1. HHIJII BUPA3H (30 200)

YyeHb/ydeHUuUs:
HABOAMTD MPUKJIATU: YUCITOBUX
BHpAa3iB; BUPA3iB 31 SMIHHUMU;
OJIHOYJICHIB; MHOTOWICHIB
MOSICHIOE:
SIK 3HAWTH YMCIIOBE 3HAYCHHS
BHpa3y 31 3SMIHHUMU IPH 3aaHUX
3HAYEHHSIX 3MIHHHUX;
10 TaKe: TOTOKH1 BUPa3H, TOTOXKHE
MIePETBOPEHHS BUPa3y, OAHOUJICH
CTaHJAPTHOTO BUIVISAY, KOE(ILIEHT;
dpopmy.roe:

* O3HAYEHHs: OIHOYJICHA, CTEIICHS 3
HaTypaJIbHUM TTOKa3HUKOM;
MHOTOWIEHA, ITOAI0HNX WICHIB
MHOTOYJICHa, CTEIIeHs] MHOTOYJICHA;
BJIACTHUBOCTI CTEIICHS 3
HaTypaJIbHUM TTOKa3HUKOM;
MpaBUJia: MHOYKEHHSI OJJHOYJICHA 1
MHOTOYJICHa, MHOXKEHHS JIBOX
MHOTOYJICHIB;

PO3B’si3y€ BIPABH, 110
nependa4aTh: 0OYMCIICHHS 3HAUYCHb
BHPAa3iB 31 SMIHHUMH; 3BEICHHS
OHOWIEHA JI0 CTAHJAPTHOTO BUTTISAY;
NIEPETBOPEHHSA JOOYTKY OJHOUJICHA 1
MHOTOYJICHA, CYMH, PI3HUIIL, TOOYTKY
JTIBOX MHOTOUJICHIB Y MHOTOYJICH;
PO3KJIaJlaHHsl MHOTOYICHA Ha
MHOKHHUKH CIIOCOOOM BHHECCHHS
CHTBHOTO MHOKHHKA 32 JTY>KKH,
CrocoOOM TpyITyBaHHS, 3a popMyIaMu
CKOPOYEHOTO MHOXKCHHS Ta 13
3aCTOCYBaHHSIM JIEK1IBKOX CITOCOO01B;
BUKOPHCTAHHS 3a3HAUYEHUX TIEPETBOPEHD
y TpoI1ieci po3B’a3yBaHHsI PIBHSIHB,
JOBEJICHHS TBEPKEHb

Bupasu 31 smiaaumu. it
palioHaJIbHI BUPA3H.

ToroxHicTh. TOTOXKHI IEPETBOPEHHS
BUpa3zy.

Creninb 3 HaTypaJbHUM IMOKa3HUKOM.
BrnacTtuBOCTI cTeneHs 3 HaTypajibHUM
ITOKa3HUKOM.

Onnounen. [TigHeceHHsT OQHOUYIIEHIB
1o creneHst. MHOKEHHST OJHOYJIEHIB.
Muorouien. [loniOH1 wieHH
MHOTOWIEHA Ta IX 3BEICHHS.
Creninp MHOTOWIEHA.

JlomaBaHHS, BIAHIMAHHS 1 MHOKCHHS
MHOTOYJIECHIB.

dopmynu KBagpara JBOYJICHa, PI3HUIL
KBaJpaTiB, CYMH 1 pi3HUIII KyOIB.

POBKH&I{&HHH MHOTOYJICHIB Ha
MHOXHHKHN

Tema 2. ®YHKIII (10 200)
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Y4yenb/yyeHuus:
HABOJAUTH NPUKJIAIN:
(GyHKITIOHATBHUX 3aJIeKHOCTEH;
JHIAHUX QYHKIIH;
MOSICHIOE, 1110 TaKe: apryMeHT; (PyHKIIIS;
oOnacTh BU3Ha4eHHS YHKIIIT; 007aCTh
3HaYeHb PyHKIIT; rpadik QyHKIT;
(opmyJir0€ 0O3HAUEHHS TTIOHSATH:
dyHkis; rpadik GyHKIIT; TiHiiHA
GYHKIIS; TpsiMa MIPOTIOPIIIHHICTS;
HA3MBA€ Ta LTIOCTPYE HA NPUKIATAX
crnocoOu 3a/1laHHs PyHKIIIT;
onucye noOynoBy rpadika QyHKIi,
30KpeMa JIHIHHOT Ta 11 OKpeMOoro BUY —
MPSIMOT MTPOTIOPIIIHOCTI;
PO3B’si3y€ BIPABH, 110
nepeadavYarOTh: 3HAXOMKEHHS 00J1acTi
BU3HAYCHHS (DYHKITIT; 3HAXOKCHHS
3Ha4eHHs (YHKIT 32 TaHUM 3HAYEHHSIM
aprymeHTy; noOyaoBy rpadgika JiHIHHOI
GbyHKIi1; 3HAXO/PKEHHS 32 TpadikoM
byHKIii 3HaYeHHs QYHKIIT 32 TaHUM
3HAYEHHSIM apryMEHTY 1 HaBMaKu;
BU3HAYCHHS OKPEMHX XapaKTEPUCTUK
¢yHKk1ii 3a 11 rpadikoM (ronaTHi
3HAYEHHsI, B1JI'€MHI 3HAUYCHHSI, HYII);
CKJIA/1a€ Ta PO3B'A3y€ 3a/1a4i HA:
npsiMy MPONOPLIKHICTh HA OCHOBI
KHUTTEBOTO JTOCBITY; MOOYnOByY rpadikiB
IIPY MOJICNIIOBaHH1 PeaIbHUX MPOIIECIB 3
BUKOPUCTAHHAM JIIHIMHOT (PYHKIIIT TOIITO

DyHKITIOHATbHA 3aJICKHICTh MIXK
BEJIMYMHAMHU IK MaTeMaTu4yHa MOJEIIb
peaJbHUX MPOIIECIB.

®dynkiis. O6macTh BU3HAYCHHS Ta
oOmacth 3HaueHb (PyHKIii. Criocodu
3amanHs GyHkiii. ['padik GyHKIii.

JliniitHa dyHKuis ii rpadik Ta
BJIACTUBOCTI

Tema 3. JIIHIVHI PIBHSIHHS TA IX CUCTEMM (/8 200)

YyeHb/ydeHus:
HABOJAUTDH NPUKJIAIM: PIBHSIHHS 3
OJIHICIO Ta JIBOMA 3MIHHMMM; JITHIMHUX
PIBHSIHB 3 OJHIEIO Ta IBOMA 3MIHHUMU;
CUCTEMHU JIBOX JIIHIMHUX PIBHSHB 3
JIBOMa 3MIHHUMU;
MOSICHIOE:

JliniitHEe pIBHSAHHS 3 OJHIEIO 3MIHHOIO.
JliniiiHe piBHAHHS 3 IBOMA 3MIHHUMU
Ta Horo rpagik.

Cucrema ABOX JIHIMHUX PIBHSHB 3
JIBOMa 3MIHHHUMH.
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110 TaKe CUCTEMA JIBOX JIIHIHHUX
PIBHSIHB 3 JIBOMA 3MIHHUMU;
CKUIBKH PO3B’SI3KIB MOXKE MaTH
CHUCTEMa JIBOX JIIHIWHUX PIBHSHb 3
JIBOMa 3MIHHHAMU;
(hopMmyJIr0€ 03HAYCHHS: JIIHIMHUX
PIBHSIHB 3 OHIEIO Ta JIBOMA 3MIHHUMU;
PO3B’SI3KY PIBHSHHSA 3 IBOMA 3MIHHUMU;
PO3B 3Ky CHCTEMH JIBOX JIHIHHUX
PIBHSHB 3 JIBOMA 3MIHHUMU;
Oyaye rpadiky JiHIMHUX PIBHSHB 13
JIBOMA 3MIHHHUMH;
OIHUCY€E CIIOCOOU PO3B’SI3yBaHHS
CHUCTEMH JIBOX JIHIHHUX PIBHSIHb 3
JIBOMa 3MIHHHUMH;
XapaKTepu3ye BUTIAIKN, KOJU CUCTEMa
JIBOX JIIHIWHUX PIBHSHB 3 TBOMA
3MIHHUMH Ma€ OJUH PO3B’SI30K; Ma€
0e37114 pO3B’s3KIB; HE Ma€ PO3B’sI3KiB;
CKJIAJIA€: PIBHSIHHS Ta CUCTEMU PIBHSHD
32 YMOBOIO TEKCTOBOI 3a]1a4i;
PO3B’sI3y€: JiHIIHI PIBHSHHSA 3 OAHIEIO
3MIHHOIO 1 PIBHSIHHSI, 1110 3BOJSTHCS 10
HMX; TEKCTOBI 3aJ1a4l 32 JOIIOMOTOO
JTIHIMHUX PIBHSIHB 3 OJHIEI0 3MIHHOIO;
CHUCTEMH JIBOX JIHIHHUX PIBHIHb 3
JIBOMa 3MIHHHUMHM, BKa3aHUMH Y 3MICT1
crmocobaMM; TEKCTOBI 3aj1a4l 3a
JIOIIOMOTOI0 CHCTEM JBOX JIIHIMHHAX
PIBHSHB 3 IBOMA 3MIHHUMH

Po3B’s13yBaHHS CHCTEM JIBOX JIIHIMHHUX
PIBHSIHB 3 IBOMA 3MIHHUMU:
rpadgiyHUM CIIOCOOOM; CITIOCOOOM
TiJICTAHOBKH;, CIIOCOOOM JT0JTaBaHHSI.

JIiHi¥iH1 pIBHSAHHS Ta X CUCTEMU 5K
MaTeMaTH9HI MOJIEN TEeKCTOBHX 3a7a4

Po3B's13y€ croxeTHI 3a1a4i: Ha pyX 3 TOUKU 30py Horo Oe3neku; Ha
PO3MOPSIKEHHS BIACHUMU Ta POAMHHUMH (p1HAHCAMHM; (PIHAHCOBOTO 3MICTY Kpi3b

IPU3MY ICTOPUYHHX TOJIIH TOIIIO

8-i1 ki1ac

AJI'EBPA
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(70 200, 2 200 na muscoens, pezepe — 20 200un)

OuikyBaHi pe3yabTraTn
HABYAJIbHO-MI3HABAJIBHOI Ii1JILHOCTI
YUHIB

3MiCT HABYAJLHOI'0 MaTepiaJjry

Tema 1. PAHIOHAJIBHI BUPA3HU (24

200)

Y4yeHb/y4yeHuus:
HABOJAUTH NPUKJIAIM: PAI[IOHATHHOTO
BHpAa3y; palliOHAIBLHOTO APO0Y; CTETICHS
13 IIJTMM TTOKa3HUKOM;
PoO3mi3HAaE: LU palliOHANIbHI BUPa3H;
JIpoOOoBi paIlioHAIbHI BUPa3H;
MOSICHIOE:
SIK BUKOHATH CKOPOYCHHS JIPO0Y; K
3BECTH Ap10 JO HOBOTO 3HAMEHHUKA;
SIK 3BECTH IPOOU 110 CITIIBHOTO
3HAMEHHUKA;
IO TaKe CTaHJAAPTHUMN BUIJISA
qHCIIa;
dopmyroe:

* OCHOBHY BJIACTHBICTH JPOOY;
BJIACTHUBOCTI CTEINEHS 3 I[IJTUM
MTOKa3HUKOM;

MpaBHJIA: JIOJaBaHHs, BiJHIMAHHS,

MHOXXCHHS, JUICHHS JpO0iB,

MiHeCEHHS IpoOy 0 CTETCHS;

YMOBY PIBHOCTI ApOOy HYIIIO;

O3HAUEHHS: CTETICHS 3 HYJIbOBUM

MOKa3HUKOM; CTENEHS 3 LITUM

BiJ’ €EMHUM IOKA3HUKOM;

: k

ONHCYE BIACTUBOCTI QyHKLIi y = — 32
il rpadikom;
PO3B’si3y€ BIPABH, 1110
nepeadavyarThb: CKOPOYCHHS APOOiB;
3BeAICHHS JPOOIB J0 CIUIHBHOTO
3HAMCHHHKA; 3HAXO/HKCHHS CYMH,
pi3HHUIIL, TOOYTKY, YaCTKU APOOiB;
TOTOXKHI TIEPETBOPEHHS PalliOHATEHUX
BHUPAa3iB; pO3B’sI3yBaHHS PIBHIHB 31

Crermids 13 HUINM HOKA3HUKOM Ta
MO0 BJIACTUBOCTI.

CraHIapTHUHN BUTIIST YUCIIA.
ParionanpHi Bupasmy.

ParionansHi gpodu. OcHOBHA
BJIACTUBICTh PaIllOHAILHOTO JIpO0Yy.

Apudmernyni aii 3 parioHATBHUMHA
JTpoOaMu.

ParmionanbH1 piBHSHHS.
PiBHOCHITBHI PIBHSHHS.

OyHKLIA Yy = %, il rpadik 1

BJIACTHUBOCTI
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3MIHHOIO B 3HAMEHHUKY JIpo0y;
MIEPETBOPEHHS CTETICHIB 3 I[LJIUM
MOKa3HUKOM; 3aIlUC YHCTIa B
CTaHAAPTHOMY BHUIJISA[IL; TOOYIOBY

rpadika pyHKuii y = %

Tema 2. KBAJIPATHI KOPEHI. JIICHI YUMCJIA (10 200)

YyeHb/ydeHus:
HABOJAUTH NPUKJIAIM: PALlIOHATHHUX
YHCEe; IppalliOHAIbHUX YHUCET,
MOSICHIOE, 1110 TaKe: paIliOHaIbHE
YHCJIO; 1ppalliOHaNIbHE YUCIIO; AiHCHE
YHCJIIO;
(opmyJiroe: 03HaUCHHS
apu(pMEeTUIHOTO KBaPaTHOTO KOPEHS 3
YKCJIa; BIACTUBOCTI apU(METUIHOTO
KBaJIpaTHOTO KOPEHS;
XapaKTepu3ye: BIacTHBOCTI PyHKI
y=% V=V 331X rpadikaMu;
PO3B’fA3y€ BNPABH, 10
nepeadavYar0Th: 3aCTOCYBAHHSI MIOHATTS
apru(MEeTHIHOTO KBapaTHOTO KOPEHS
JUTsl OOUMCTIEHHS 3HAY€Hb BUPA3IB,
CHPOILEHHS BUPa3iB, PO3B’sI3yBaHHS
PIBHSHB, TTIOPIBHSIHHS 3HAYE€Hb BUPA3iB;
MepeTBOPEHHS BUPA3iB 13
3aCTOCYBaHHSM BUHECEHHS MHOXHUKA
3-11]T 3HaKa KOPEHS, BHECCHHS
MHOKHHKA TT1]1 3HAK KOPEHSI, 3BIJIbHEHHS
BiJl IpPALlIOHAJILHOCTI B 3HAMEHHUKY
npo0y; moOynoBy rpadikis GyHKIIHA

y=x, y=+x

dynkuig y = x7%, ii rpadix i
BJIACTHUBOCTI.

ApudmMeTnuHu KBaJApaTHUIN KOPiHb.
BractuBocti apudmernuHoro
KBaJIPAaTHOTO KOPCHS.

ParmionaneHi yncia.

IppanionansHi uncna. JlificHi yncna.

OyHKIA Yy = \/;, ii rpadik 1
BJIACTUBOCTI

Tema 3. KBA/IPATHI PIBHSAHHA (/6

200)

Y4yeHb/y4yeHuus:
HABOAMTH NPUKJIAAU: KBAJPATHUX
PIBHSIHbB; KBaJIPaTHUX TPUUJICHIB;
dopmyroe:

KBaapatHi piBHSHHS.

dopmyna KOpeHiB KBaIpaTHOTO
PIBHSIHHSL.
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O3HAYCHHS KBAJPAaTHOTO PIBHSIHHS Ta

KBaJIPaTHOTO TPUWICHA; KOPEHSI

KBaJIpaTHOTO PiBHSHHS,

Teopemy Biera;
3anmcye: popMmyny KOpeHiB
KBaJIpATHOTO PiBHSHHS; HOPMYITY
PO3KJIaJJaHHs KBaIpaTHOTO TPUWIECHA Ha
JHIAHI MHOKHUKH;
CKJIA/IA€ KBAJpaTHE PIBHSHHA 32
YMOBOIO TEKCTOBOI 3a]1adi;
PO3B’si3y€ BIPaBH, L0
nepeadavYarOTh: 3HAXOIKEHHS KOPEHIB
KBaJIpaTHUX PiBHSIHB; PO3KJIaTaHHS
KBaJIpaTHOTO TPUWJICHA HA MHOKHUKW;
3HAXOJPKEHHSI KOPEHIB PIBHSAHB, 1110
3BOASATHLCS J0 KBAJAPATHUX; CKJIaIaHHS 1
PO3B’s3yBaHHS KBAJPAaTHUX PIBHSIHB Ta
PIBHSIHB, 1110 3BOJIATHCS 10 HUX, K
MaTeMaTUYHUX MOJIEIeH MPUKIIaTHUX
3a1a4y

Teopema Biera.
KBanparHwuii TpudicH.

Po3kitamanHs KBaapaTHOTO TPUUWICHA
Ha JIHIAHI MHOXHUKH.

Po3B’g3yBaHHs piBHSAHB, SIKI
3BOJATHCA O KBAJAPAaTHUX.

KBanparne piBHSHHS Ta pIBHSIHHS SKi
3BOAITHCS IO KBAJPATHUX, SIK
MaTeMaTUYHI MOJIETI TIPUKITATHAX
3a1a4

Po3B'si3ye€ clokeTHI 3a1a4i HA: BUKOPHUCTAHHS B3a€MO3B'sI3KIB EKOHOMIYHUX
SIBUIIL, BUJM Ta PO3PAXyHKHU MOJATKIB, IJIATEXKIB; PyX; MPOAYKTUBHICTH Mpalli;
BapTICTh TOBApY; CyMICHY poOOTY; CyMillli Ta CIJIABU TOILIO

9 KJiac

AJI'EBPA

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

OuikyBaHi pe3yJbTaTn
HAaBYAJbLHO-MI3HABAJLHOI JiSIJILHOCTI
Y4HIB

3MicT HAaBYAJBLHOI0 MaTepiaxy

Tema 1. HEPIBHOCTI (/4 200)

YyeHb/ydeHus:
HABOIMTb NPHUKJIAJAN: YNCIOBUX
HEPIBHOCTEMN; HEPIBHOCTEH 31 3MIHHUMU;

Yucnori HepiBHOCTI. OCHOBHI
BJIACTUBOCTI YMCJIIOBUX HEPIBHOCTEH.
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JIHIMHUX HEPIBHOCTEN 3 OJTHIEIO
3MIHHOIO; TIOJIBINHUX HEPIBHOCTEH;
MOSICHIOE 1110 Take 00’ €HAHHS Ta
NEPETUH YKUCIOBUX MPOMIXKKIB;
dpopmy.roe:
BJIACTUBOCTI YHCIIOBUX
HEPIBHOCTEH, BJIACTUBOCTI
HEpIBHOCTEH 31 3MIHHOIO;
O3HAYEHHS: PO3B’A3KY JIHINHOT
HEPIBHOCTI 3 OJIHI€I0 3MIHHOIO,
PIBHOCUJIBHUX HEPIBHOCTEH;
0OTPYHTOBY€E BIACTUBOCTI YUCIOBUX
HEPIBHOCTEH;
300paKy€ Ha KOOPJAMHATHIN MPSMIA:
00’€IHAHHS Ta MEPETUH YUCIOBUX
MIPOMIXKKIB, 3aJIJaH1 HEPIBHOCTAMU
YHCJIOBI MPOMIKKH; BUKOHYE OOCpHEHE
3aBJIaHHS,
3aMUCY€ PO3B’A3KH HEPIBHOCTEH Ta iX
CUCTEM Y BUIIISII 00’ € JHAHHS YHUCIIOBUX
MIPOMDKKIB 200 y BUTJISI BITIOBITHUX
HEPIBHOCTEH;
PO3B’sA3Y€: JIIHIIHI HEPIBHOCTI 3 OJHIEIO
3MIHHOIO; CHCTeMH JIIHIHHUX
HEPIBHOCTEHN 3 OJTHIEIO 3MIHHOIO

HepiBHocTi 31 3MiHHUMHU. JIiHIIHI
HEPIBHOCTI 3 OJIHIEIO 3MIHHOIO.

YucnaoBi MPOMIXKKH.
PiBHOCHIIbHI HEPIBHOCTI.

Cucrtemu NiHIHHUX HEPIBHOCTEH 3
OJIHIEI0 3MIHHOIO

Tema 2. KBAJIIPATUUHA ®YHKIISA (20 200)

YyeHb/ydeHUIs:
HABOJUTH NPUKJIAIM KBAIPATUIHOT
GyHKIIIT;
00uMcJII0€ 3HaUYCHHS QYHKIIIT B TOYITI
MOSICHIO€ MIEPETBOPEHHS rpadikis
bynkuii: fx)—=fx)yta; f(x) —=f cta); f
(x) = K (), f (x) = — flx); anropurm
noOy10B1 rpadika KBaJPaTUYHOI
byHKIIIT;
xapakrepu3sye QyHKIIO 3a i rpadikom
PO3B’AI3y€ BIIPABH, 110
nependayaThb: MoOyI0BY rpadika
KBaIpaTU4HOI (DYyHKIIIT; pO3B’sI3yBaHHS

BrnactuBocti ¢ynxkuii. Hym ¢ynxkmii,
MIPOMDKKH 3HAKOCTAIOCTI, 3pOCTaHHS
criajaHHs (QyHKIIIT, HalOIbIIIE Ta
HaliMEHIIIe 3HaYeHHs (PYyHKITI].
[TeperBopenHns rpadikiB (yHKIIIi.
KBagparnuna yHkiis, i rpadix i
BJIACTUBOCTI.

KBanparna HepiBHicTh. CrucTeMa q1BOX
PIBHSIHB 3 IBOMA 3MIHHUMH.

Cucrema J1BOX piBHSHB 3 IBOMa
3MIHHUMHU SIK MaTeMaTH4YHA MOJIEIb
MPUKJIAIHOT 3a/1a41

i
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KBaJIpaTHUX HEPIBHOCTEW; 3HAXOIKCHHS
PO3B’S3KIB CUCTEM JIBOX PiBHSHB 3
JIBOMa 3MIHHHUMH, 3 IKUX X04a O OJHE
PIBHSIHHSI IPYTOTO CTETICHS; CKJIaIaHHS 1
PO3B’sI3yBaHHS CHCTEM PiBHSHbB 3 JBOMA
3MIHHUMH K MaT€MaTHYHUX MOJEJICH
MPUKIATHUX 32139

Tema 3. HUCJIOBI HOCJIIAOBHOCTI (/0 200)

YyeHb/ydeHus:

HABOJAUTH NPUKJIAIM: YUCIOBOI
MOCJIIIOBHOCTI; apu(PMETHUUHOI Ta
reOMETPUYHOI TPOrPECIid;
(hopMyJI0€ 03HAYCHHS 1 BIIACTHBOCTI
apuhMETHIHOI Ta TeOMETPUIHOT
porpeciid;
3aMmcye i MOsSICHIOE:

Gopmynu: n-ro 4iIeHa

apu(METHIHOI Ta TEOMETPUUHOT

porpeciii, CyMu MepuInx # 4jaeHIB

LUX NPOTpeciii;

eracmugocmi apuPMETUIHOI Ta

re€OMETPUYHOI MTporpecii
PO3B’si3y€ BIPaBH, 10
nependa4yaTh: 0OYMCIICHHS YICHIB
MPOrpecii; 3alaHHs MPOTPECIii 3a
JTAHUMU iX 4JIieHaMHu a0o
CITIBBITHOIIICHHSIMH MK HUMU;
OOYMCIIEHHS CyM MEPLIUX 71 YICHIB
apuPMETUIHOI I TEOMETPUIHOT
MIporpeciii; BUKOPUCTAHHS (HOPMYIT
3arajbHUX YIEHIB 1 CyM Mporpeciit s
3HAXOJI>)KEHHSI HEB1JIOMUX €JIEMEHTIB
nporpecii

YucnoBi MOCIIIOBHOCTI.

ApudmeTruHa Ta reOMETpUYIHA
nporpecii, iX Bi1acTuBocTi. Popmynu
n-TO WieHa apuMeTUIHOI Ta

reOMETPUYHOI TPOrpeCiil.

dopMyIH CyMU MEPUINX /1 YJICHIB
apu(METHIHOI Ta TeOMETPUIHOT
mporpecii

Tema 4. OCHOBH KOMBIHATOPUKH, TEOPII MUMOBIPHOCTEM TA

CTATUCTHUKMU (8 200)

Y4yeHb/y4eHUs:
HABOAWTH NMPUKJIAAU: BUTIAJKOBUX
MOJIIH, TOJJAHHS CTAaTUCTUYHUX JAHUX Y

OcHOBHI ITpaBuiIa KOMOTHATOPHUKHU.

Yacrora Ta IMOBIPHICTH BUITaIKOBOI
moii.
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BUTJISAII TAONMUIIb, AiarpaM, rpadikis,
3aCTOCYBaHHS MTPaBUII KOMOIHATOPUKU
MOSICHIOE, 1[0 TaKe: YacToTa
BUMAJAKOBOI MO/Iii, UMOBIPHICTh
BUIAIKOBOI OMIT

3HAXOJAUTD, BiIOUPAE i BIOPSIAKOBYE
1H(}OopMaIlito 3 TOCTYITHUX JKEepen
PO3B’si3y€ 3a1a4i, 10 NMePeAdavYalTh:
BUKOPHUCTAHHS KOMOIHATOPHUX MPABUIT
CyMH Ta H0OYTKY; 3HAXOKCHHS
HMOBIPHOCTI1 BUIIAJIKOBOI TO/III;
OOYHMCIIEHHS YaCTOTH BHITAJKOBOI MOIT;

IMoJgaHHA CTATUCTUIHUX JNAaHUX Y BI/IFJIHI[i

Tabnullb, Jiarpam, rpadikis

[TouaTkoB1 BIJOMOCTI PO CTATUCTHUKY.

CoocoOu moIaHHA JaHUX Ta X
00poOKH

Po3B’si3ye cro:keTHi 3a1a4i HA: pO3paxyHOK Ta aHaji3 (1IHAHCOBOI CIIPOMOXKHOCTI
POJIMHU; PO3PAXYHOK OOCSTY CIJITAUCHUX MOAATKIB; MPUIHATTSA PIllIEHb CTOCOBHO
0COOHCTHX Ta KOJSKTHBHUX ()IHAHCOBUX ITHUTAaHb TOIIO

7 kjaac

I'EOMETPIA

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

OuikyBaHi pe3yJbTaTn

HAaBYAJBLHO-NII3HABAJLHOI JiSIJILHOCTI

Y4HIB

3MicT HAaBYAJBLHOI0 MaTepiary

Tema 1. EIEMEHTAPHI TEOMETPUYHI ®IT'YPHU TA IX

BJIACTUBOCTI (8 200)

Y4yeHnb/yueHuus:
HABOJIUTH NMPHUKJIATN TCOMETPHIHUX
¢Iiryp, yKa3zaHux y 3MiCTI;
MOSICHIOE, 1110 TaKe: TOUYKa, IpsiMa,
HaJIe)KaTH, JISKATH MK, BIIPI30K,
MPOMiHb, KYT, JOBXKHHA BIJIpi3Ka,
rpaaycHa mMipa KyTa, piBHI BIIpI3KH,
piBHI KyTH, OiCEKTpHUCa KyTa, BiJICTaHb
MK TOYKAMU;

I'eomeTpuyuHi ¢irypu.

Touka, mpsima, BiZJpi30K, IPOMiHb, KYT.
Ix BmacTuBOCT!I.

BumiproBaHHSA BiIpI3KIB 1 KYTIB.
bicexrpuca kyTa.

Bigcranb M I1BOMa TOUKaMHU

30




(opmyJTI0€: BIACTHBOCTI: PO3MIIIICHHS
TOYOK Ha MPsIMiii; BUMIPIOBaHHS 1
BiJIKJIaJlaHHS BiAPI3KiB 1 KYTIB;
KkJIacugikye Kytu (roctpi, Opsimi, TyIl,
PO3TOpHYTI);

BHMIPIO€ Ta 00YMCJIIOE: TOBKUHY
B1JIpi3Ka, IPaJyCHY MIpy KyTa,
BUKOPHCTOBYIOUH BJIACTUBOCTI iX
BHUMIPIOBAaHHS;

300paxKye€ i 3HAXOAUTH HA MAJIIOHKAX
reoMeTpuuHi Girypu, BKazaHi y 3MICTI
3aCTOCOBY€E BUBUYCHI O3HAYEHHS 1
BJIACTUBOCTI JI0 PO3B’SI3yBaHHS 3a/1a4

Tema 2. BBAEMHE POSMIINEHHS IMTPAMUMX HA IIVIOHIUHI (/2 200)

YyeHb/yyeHuIs:

HABOIMTH NPHUKJIAJAU T€OMETPUIHHUX
¢biryp, ykazaHux y 3MiCTi
CHiBBiTHOCUTD 3 00'€KTaMU
HABKOJIUIIHBOT AIMCHOCTI: CYMIXKHI Ta
BEPTUKAJIbHI KyTH, TapaJiebHi Ta
NEPIeHAUKYISIPHI TIPSIMI;

MOSICHIOE:

110 Take TeopeMa, O3HaYeHHsI, 03HAKa,
HACJIiJTOK, YMOBa 1 BUMOT'a TEOPEMH,
npsiMe 1 0OEpHEHE TBEPHKCHHS,
JIOBEJICHHS TEOPEMU;

CYTh JIOBEJICHHS BiJl CYIIPOTUBHOTO;
dpopmy.roe:

O3Ha4eHHs. CyMIKHUX 1
BEPTUKAIBHUX KYTIB, MapajeibHUX 1
NEePIEHINKYSIPHUX MPSMUX,
NepIeHINKYIIpa, BIACTaHl Bi TOYKHU 10
IPAMOI;

eracmueocmi.: CyMiKHUX 1
BEPTUKAIbHUX KYTIB; HapajieIbHUX 1
NEPIECHINKYISIPHUX MPSMUX, KYTIB,
YTBOPEHMX IPU NEPETHHI NapajeIbHUX
IPSIMUX CIYHOIO;

03HaKy TMApAIETbHOCTI IPSIMUX

CyMikHI Ta BEpTUKAJIbHI KYTH, iX
BJIACTHUBOCTI.

[TapanenbHi Ta nepreHIUKYISIPHI
psiMi, iX BIACTUBOCTI.

[lepnennukynsp. Bincrans Big TOUKH
1o npsimoi. KyT Mk BOMa IpsIMUMH,
1110 TIEPETUHAIOTHCA.

KyTu, yTBOpeH1 mpu nepeTrHi JBoX
npsMux ciunoro. O3Haku
napaneabHOCTI IPSIMUX.

BnacTuBoCTi KyTiB, yTBOPEHHUX IpHU
NEePEeTUHI NapajebHUX NPIMUX
CIYHOIO
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BUMIpIO€ Ta 00YMCJIIOE BiACTaHb BiJ
TOYKH J10 TIPAMOI;

300paxKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: TapajieiabHi i
NEPIEeHIUKYIISIPHI MPsIMi;
NEPHEHANKYISP; KyTH, yTBOPEHI MTPU
MePETHHI JIBOX MPSIMUX CIYHOIO;
0OTPYHTOBY€E MapayieNIbHICTB 1
MEPICHANKYISPHICTh MPIMUX;
JAOBOAMTH: BIACTUBOCTI CYMDKHHUX 1
BEPTUKAJIBHUX KYTIB; apaJIeIbHUX
MPSAMUX; TIEPIICHIUKYIISIPHAX TPSIMUX;
3aCTOCOBY€ BUBUYCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’SI3yBaHHS 3a/1a4

Tema 3. TPUKYTHUKHU. O3HAKHU PIBHOCTI TPUKYTHMUMKIB (22 200)

Y4yenb/yyeHuus:

HABOJAUTH NPUKJIAIN: TCOMETPUIHUX
Gbiryp, ykazaHux y 3MiCTi; pIBHUX
diryp;
MOSICHIOE, 1110 Take piBHI (irypu;
¢popmy.roe:
* 03HAYEeHHs: 30BHILIIHBOTO KyTa
TPUKYTHHUKA; PI3HUX BUJIB TPUKYTHUKIB;
OicexkTpucH, BUCOTH, MEJIaH!
TPUKYTHUKA;

eracmusocmi. piIBHOOCIPEHOTO 1
PSIMOKYTHOTO TPUKYTHHKIB,
03HaKu: PIBHOCTI TPUKYTHHUKIB,
PIBHOOEIPEHOTO TPUKYTHHUKA;
KJIacu(iKye TPUKYTHUKH 32
CTOPOHAMH 1 32 KyTaMu;
300paskye Ta 3HAXOAUTH Ha
MAJIIOHKAX: PIBHOCTOPOHHI,
piBHOOEIPEH1, TPAMOKYTHI TPUKY THUKH
Ta iX €JIEMEHTH; 30BHIIIHII KyT
TPUKYTHHUKA; PIBHI TPUKYTHUKU;
OOIPYHTOBY€E: HAJICKHICTh TPUKYTHUKA
JI0 TIEBHOTO BHUJIY; PIBHICTh
TPUKYTHHKIB,;

TpukyTHUK 1 iioro enemeHTH. Bucora,
OicekTpuca 1 MeJllaHa TPUKYTHHKA.

PiBHicTh reomeTpuynux Qiryp. O3naku
PIBHOCTI TPUKYTHUKIB.

Bunu TpukyTHUKIB.

PiBHOOCApEHMI TPUKYTHUK, HOTO
BJIACTHUBOCTI Ta O3HAKH.

HepiBHICTh TpUKyTHHKA.
CymMa KyTiB TPUKYTHHKA.

30BHILIHIN KYT TPUKYTHUKA Ta HOTO
BJIACTHUBOCTI.

BracTuBOCTI IPSIMOKYTHUX
TPUKYyTHUKIB
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JAOBOAMTH: BIACTHBOCTI i O3HAKH
PIBHOOEIPEHOTO TPUKYTHUKA;
BJIACTUBICTh KYTIB TPUKYTHHKA;
BJIACTUBICThH 30BHIITHBOTO KyTa
TPUKYTHUKA;

3aCTOCOBY€ BUBUYCHI O3HAYEHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a/1a4
MPAKTUYHOTO 3MICTY

Tema 4. KOJIO I KPYT (8 200)

Y4yeHnb/yueHuus:
HABOJAUTH NPUKJIAIA T€OMETPUUHUX
¢Iryp, yKazaHux y 3MiCTI;
dbopmyuroe:

O3Ha4eHHs. KOJa, KpyTa, iX eJIEeMEHTIB;
JIOTAYHOI 10 KOJIa; CEPEAUHHOTO
NEPHEeHAUKYISIpa 0 BiAPI3Ka; KOJa,
OIHMCAaHOTO HABKOJIO TPUKYTHHKA, 1 KOJIa,
BIIMCAHOTO B TPUKYTHHK;

61aCMU6OCmi: CEPEIUHHOTO
NEPHEeHAUKYISIpa 10 BIAPI3Ka;
OiCEeKTpHCH KyTa; TOTUIHOI JI0 KOJIa;
JiaMeTpa 1 XOpIu Koja; CepeTUHHUX
NEePHEeHAUKYISIPIB 10 CTOPIH
TPUKYTHHUKA; OICEKTPUC KYTIB
TPUKYTHUKA;
300paxKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: KOJIO Ta HOr0 €JIEMEHTH;
JOTUYHY J10 KOJa; KOJIO, BIIMCAHE B
TPUKYTHUK; KOJIO, OIIUCAHE HABKOJIO
TPUKYTHUKA;

BUKOHY€E LIUPKYJIEM 1 JTIHIAKOIO 3a/1a4l
Ha o0y/I0BY BKa3aH1 y 3MICTI;
3aCTOCOBY€ BUBUYCHI O3HAYEHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHA 3a/1a4,
30KpeMa MPaKTUYHOTO 3MICTY

Komno. Kpyr.
JloTnyHa 10 KoJIa Ta ii BIIaCTUBICTb.

OcHoBHi 3371241 Ha TOOY/IOBY:

- moOyaoBa TPUKYTHHKA 32 TPhOMa
CTOpOHAMH,

- moOy/ioBa KyTa, 1110 JOPIBHIOE
JTaHOMY;

- 1moOyaoBa OICEKTPUCH IaHOTO KyTa;

- TOJiJ TAHOTO Bipi3Ka HABIIL,

- moOynoBa npsMofi,
MEPIEHIUKYISPHOL 10 TAHOI.

Koo, onucane HaBKOJIO TPUKYTHHUKA.

Komno, Bnricane B TpUKYyTHUK

Po3B’s3ye€ 3a1a4i NPaAaKTHYHOTO 3MIiCTY HA: 3HAXO/KCHHS BIJICTaHI 70
HEJOCTYITHOT TOUKH; BCTAHOBJICHHS PIBHOBIIAJICHOCTI 00’ €KTIB Ha MOBEPXHI1
3eMJTi; BUKOPHUCTAHHS KOPCTKOCTI TPUKYTHUKA B OyIBHHUIITBI TOIIO
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8-i1 ki1ac

I'EOMETPIA

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

OuikyBaHi pe3yJbTaTn
HABYAJbLHO-NMI3HABAJBLHOI AiJILHOCTI
YUHIB

3MicT HaBYAJILHOTO MaTepiaxy

Tema 1. HOTUPUKYTHUKMU (22 200)

YyeHb/yyeHUuUs:
HABOJUTH NMPUKJIATN TCOMETPHIHUX
Gbiryp, yKkazaHuX y 3MICTi;
MOSICHIOE, 1110 TaKe: YOTUPUKYTHUK;
OIYKJIUW 1 HEOMYKJINHN YOTUPUKYTHHUK;
CJIEMCHTH YOTHPUKYTHHUKA,

dopmy.roe:

O3HAYEeHHS | 61ACMUBOCMI
BKa3aHMUX y 3MICTI
YOTUPUKYTHUKIB; IIECHTPAIBHUX 1
BIIMCAHMX KYTiB; BIUCAHOTO 1
OMKMCAHOTO YOTUPUKYTHHUKIB,;
CepeaHbOi JiHIT TPUKYTHHUKA 1
Tpanertii,

O3HaKu Tapaleaorpama;
BIIMCAHOTO 1 OMMCAHOTO
YOTUPUKYTHUKIB;

meopemy: daneca; Ipo cymy
KyTiB YOTUPUKYTHUKA;

KJIacu(PiKye YOTHPUKYTHUKH;
300paKy€ Ta 3HAXOAUTH HA
MAJIIOHKAX YOTUPUKYTHUKU PI3HUX
BU/IIB Ta iX €JIEMEHTH;

Yo1upukyTHUK, Horo enementu. Cyma
KyTiB 4oTHpUKyTHHKA. [lapanenorpam,
Horo BIacTUBOCTI I O3HAKH.

[IpssMOKyTHUK, pOMO, KBaJpar Ta ix
BIAcCTUBOCTI. Tpamertis.

Brnucani ta nentpanbHi Kytu. Brincani
Ta OMHCaHI YOTUPHUKY THHKH.

Teopema daneca. Cepenus miHis
TPUKYTHHKA, 11 BIACTUBOCTI.
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O00IPYHTOBY€ HAJICKHICTD
YOTUPUKYTHHUKA /10 TIEBHOTO BUIY;
JOBOJAUTB: BIACTUBOCTI I O3HAKH
napa’sesnorpamMa; BIaCTUBOCTI
npsIMOKyTHHKa, poM0a, KBajipara;
3aCTOCOBY€ BUBUYCHI O3HAYEHHS 1
BJIACTUBOCTI J0 PO3B’sI3yBaHHs 3a]1ad,
30KpeMa MPaKTUYHOTO 3MICTY

Tema 2. HIOAIBHICTD TPUKYTHMUMKIB (/0 200)

Y4yeHnb/yueHuus:
HABOJAUTH NPUKJIAIH MOAIOHUX
TPUKYTHHKIB,;
MOSICHIOE 3B’ 30K MiXK PIBHICTIO 1
MOMIOHICTIO TEOMETPUIHUX (ITYP;
dopmy.roe:
© meopemy: IPO MeAlaHU
TPUKYTHHUKA; IPO BIACTUBICTh
OICEeKTpHCH TPUKYTHHUKA,
03HauYeHHs TIOA1I0HUX TPUKYTHHKIB;
03HaKy TIOAIOHOCT] TPUKYTHUKIB;
y3aeanvheny meopemy Pdaneca;
300paxKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX MOJII0H1 TPUKYTHUKU;

O0OIPYHTOBYE MOAIOHICTh TPUKYTHUKIB;
3aCTOCOBY€ BUBUCHI O3HAUCHHS i
BJIACTUBOCTI JI0 PO3B’s3yBaHHS 3a/1a4,
30KpeMa IpH 3HAXOKEHH1 BiJICTaHEH
Ha MICIIEBOCTI

VY3aransHeHa Teopema Daneca.
[ToniOHI TPUKYTHUKH.
O3Haky No1OHOCTI TPUKYTHHKIB.

BractuBicth Memianu Ta OiCEKTPUCH
TPUKYyTHUKA

Tema 3. PO3B’SA3YBAHHSA INPAMOKYTHUX TPUKYTHUKIB (/4 200)

Y4yeHb/y4yeHuus:
HABOJAUTH NPUKJIAIN TEOMETPUIHUX
Gbiryp Ta CIiBBIHOIICHD, YKA3aHUX Y
3MICTI;
MOSICHIOE: 1110 TAaKe NOXMUia Ta 1i
MIPOEKITIS; IO O3HAYAE «PO3B’SA3aTH
MPSIMOKYTHUM TPUKYTHHUK;
dopmyroe:

Cunyc, KOCHHYC, TAHT€HC TOCTPOTO
KyTa MPSIMOKYTHOTO TPUKYTHHKA.

Teopema ITidaropa.

[TeprieHauKyssIp 1 TOXHUIIA, X
BJIACTHUBOCTI.
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gracmugocmi MEPICHIUKYISIPA 1
IMOXHJION;
03HaYeHHs1 CUHYCa, KOCUHYCa,
TaHIe€HCa TOCTPOro KyTa
MPSMOKYTHOTO TPUKYTHHUKA;
meopemy Ilidaropa;
CNiBBIOHOUEHHs M1’ CTOPOHAMH 1
KyTaMH MPSIMOKYTHOTO
TPUKYTHUKA;
3HAXOJAUTh HA MAJIIOHKAX CTOPOHH
MPSIMOKYTHOTO TPUKYTHHKA,
BIIHOIIICHHSI IKMX JIOPIBHIOE CUHYCY,
KOCHHYCY, TAHT€HCY BKa3aHOTO
rOCTPOro KyTa;
00YHCIII0€E 3HAYCHHS CUHYCA,
KOCHHYyCa, TaHreHca s KyTiB 30°, 45°,
60°;
aoBoauTHL Teopemy [lidaropa;
PO3B’SI3y€ MPSIMOKYTHI TPUKYTHUKHU
3aCTOCOBY€ BUBUYCHI O3HAYEHHS U
BJIACTUBOCTI JI0 PO3B’sI3yBaHHSA 3a/1a4,
30KpeMa MPaKTUYHOTO 3MICTY

CriBBiTHOIIEHHS M)XK CTOPOHAMH 1
KyTaMH MPSMOKYTHOTO TPUKYTHHKA.

3HAYEHHS CUHYyCa, KOCHHYCa, TAHI'€HCa
TESKUX KYyTiB.

Po3B’s13yBaHHS MPSIMOKYTHUX
TPUKYTHUKIB

Tema 4. MHOT'OKYTHHKMU. IVIOLII MHOT'OKYTHHUKIB

(12 200)

YyeHb/ydeHuUs:
HABOAMTH MPUKJIAAU TCOMETPUIHUX
¢iryp, yKkazaHux y 3MiCTI;
MOSICHIOE, 110 TaKe: MHOTOKYTHUK Ta
HOTo €J1eMEHTH; MIONA MHOTOKYTHHKA;
MHOTOKYTHHK, BITUCAHUH Y KOJIO Ta
OIMMCaHUM HaBKOJIO KOJIa;
dpopmy.roe:

* 03HAYeHHs: MHOTOKYTHUKA,
BIIMCAHOTO Y KOJIO; MHOTOKYTHHKA,
OMMCAHOT0 HABKOJIO KOJIa;
meopemy. PO TIIOILY
NPSMOKYTHHKA, apajiesiorpama,
TPUKYTHHKA, Tparelrii;

MHOTOKYTHHMK Ta KOTO €JIEMEHTH.

MHOTOKYTHHUK, BOUCAaHHUH y KOJIO, 1
MHOTI'OKYTHHK, OITMCAHUM HABKOJIO
KOJIa.

[ToHSATTS TUTOII MHOTOKYTHHKA.
[1nom1i mpsAMOKYTHHKA,

napasenorpama, pomoa, TPUKyTHHUKA,
Tparnenii
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3anMMCy€ Ta NOSICHIE GOPMYJIH TUTOITI
reoMeTpUYHHUX (DIryp, yKazaHux y
3MICTI;

300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX: MHOTOKYTHHK 1 HOTO
€JIEMEHTH; MHOTOKYTHUK, BIUCAHUH Y
KOJIO; MHOTOKYTHHK, ONIUCAHUM HABKOJIO
KOJIa;

CHiBBiTHOCUTH 3 00'€KTaMu
HAaBKOJIUIITHBOI JIWCHOCTI BKa3aHi y
3MicTi Birypu;

00YHCJIIOE TJIOII BKA3aHUX Y 3MICTI
hiryp;

3aCTOCOBY€ BUBYCHI O3HAYCHHS,
BJIACTHUBOCTI Ta (YOPMYJIH 10
PO3B’sI3yBaHHS 33/1a4, 30KpeMa
3HAXOMKEHHSI IUIOI PeaibHUX 00’ €KTIB;
PO3B’sI3y€ 3a71a4i HA: PO30OUTTS
MHOTOKYTHHKA Ha PIBHOBEJIHKI;
JOCHIKEHHST PIBHOCKJIAJEHOCTI
MHOTOKYTHHUKIB TOIIIO

Po3B’s13y€ 3aa4i NPAKTUYHOIO 3MiCTY HA: BU3HAUEHHS BIJCTaH1 10 HEJOCTYITHOI
TOYKH; BUCOTHU MPEAMETA; 3HAXOIKEHHS KyTIB (KyTa MiIHOMY JOPOTH, BIIKOCY,
KyTa, MiJl SKUM BUJHO JIESIKUN MPEIMET) TOIIO

9-ii KJac
I'EOMETPIA

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

OuikyBaHi pe3yJbTaTn 3MicT HAaBYAJBLHOI0 MaTepiaxy
HAaBYAJbLHO-MI3HABAJLHOI JiSIJILHOCTI
Y4HIB

Tema 1. KOOPANHATHU HA IIVIOIUHI (8 200)

Y4deHnb/yueHuus: CuHyc, KOCHUHYC, TaHT€HC KyTiB Bif 0°
HABOAMTH NMPUKJIAJAU CITIBBIIHOIIICHbD, o 180°.
YKa3aHUX y 3MICTI; ToToxxHOCTI:
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MOSICHIOE:
110 TaK€ CUHYC, KOCUHYC, TAHT€HC
kyTiB Bi7 0° 10 180°; piBHSHHS
hirypn;
SK MOJHCHA 3a0amuy Ha KOOPIHHATHIH
IUTOLIMHI: TIPSIMY; KOJIO;
(¢opmyJiroe Teopemu npo:
BIJICTAHb MK JBOMa TOYKAMM;
KOOPJMHATH CePEANHHU BIIPi3Ka;
3aMMCy€ Ta NOSICHIOE:
© ¢hopmynu KOOPJUHAT CEPEAUHN
BiJIpi3Ka, BIJICTaH1 MK IBOMa
TOYKaMH;
PIBHAHHS KOJIA, TIPSIMOT;
300paxKye Ta 3HAXOAMTH HA MAJIIOHKAX
reoMeTpuyuHy (Qirypy (mpsmy, Koio) 3a ii
PIBHSIHHSM Y 33/IaHii cUCTeMi
KOOP/IMHAT;
o0umcIIIoE:
KOOPJIMHATU CEPEIUHHU B1IPI3Ka;
BIJICTaHb MK JBOMAa TOYKaMH,
3aJlaHUX CBOIMU KOOPJIMHATAMU;
AOBOAMTH TEOPEMY IIPO: BIICTaHb MIX
JIBOMa TOYKAMU; KOOPJMHATU CEPEIUHU
BIJIpI3Ka;
3aCTOCOBY€ BUBUYCHI (popMynu i
PIBHSHHS QIryp A0 PO3B’sI3yBaHHSA 3a/1a4

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

Koopaunartu cepenunu Biapi3ka.

Bigcradgs Mk 1BOMa TOUYKAMH 13
3aJIaHUMH KOOpAMHATAMH.

PiBHsIHHS KOJIa 1 IPAMOT

Tema 2. BEKTOPH HA IIVIOUHI (/2 200)

Y4yeHnb/yueHuus:

HABOJAUTH NPUKJIAIM: PIBHUX,
MPOTUJIEKHUX, KOJIIHEAPHUX BEKTOPIB;
MOSICHIOE:

Wo make: BEKTOP; MOIYJb 1
HampsiM BEKTOPa; ONMHUYHUN
BEKTOD; HYJIb-BEKTOP; KOJIIHEapHI1
BEKTOPU; IPOTHIIEKH] BEKTOPH;
KOOPJIMHATH BEKTOPa; CyMa 1
PI3HUIISI BEKTOPIB; T00YTOK BEKTOpPA
Ha YKCIIO;

AK 3a0amu BEKTOD;

BexTop. Monyib 1 HanpsiM BEKTOpA.
PiBHICTBH BEKTOpIB.

Koopaunaru Bekropa. JlonaBaHHs 1
BIJIHIMAHHSI BEKTOPIB. MHOXXEHHSI
BeKTOpa Ha yucio. KonineapHi
Bektopu. CkansipHuit 100yTOK
BEKTOPIB
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SK 8I0KIACmU BEKTOP BiJ 33aHOT
TOYKH;
3a AKUMU NPABULAMU 3HAXOOSMb:
CyMy BEKTOpIB; J0OYTOK BEKTOpa Ha
YHCIIO;
¢popmyroe:
O3HAYeHHs: PIBHUX BEKTOPIB;
CKaJISIpHOTO JOOYTKY BEKTOPIB;
eracmugocmi: A1l HaJ
BEKTOpaMu;
300paxye i 3HAXOAUTH HA MAJIIOHKAX:
BEKTOP; BEKTOP, PIBHUI a00
OPOTHIICKHHUHN TaHOMY, KOJIIHEAPHHH 13
JaHUM, y T. 4. 32 HOT0 KOOpAWHATaMH;
BEKTOP, 110 IOPIBHIOE CyMi (PI3HUIII)
BEKTOPIB, J0OYTKY BEKTOpa HA YUCIIO;
o0umcIIIoE:
KOOPJIMHATHU BEKTOPa, CYMHU
(pi3HUII1) BEKTOPIB, JOOYTKY
BEKTOpa Ha YHUCIIO;
JOBXHUHY BEKTOpa, KyT MIXK IBOMa
BEKTOpaMu;
OOTPYHTOBYE: PIBHICTb, KOJIIHEAPHICTh
BEKTODIB;
3aCTOCOBY€ BUBUYCHI O3HAUCHHS U
BJIACTHUBOCTI 10 PO3B’A3yBaHHs 3a]a4

Tema 3. PO3B’SA3YBAHHS TPUKYTHUKIB (/0 200)

YyeHb/y4eHus:

MOSICHIOE, 110 O3HAya€ «pPO3B’s3aTH
TPUKYTHUKY;

dbopmyaoe  Teopemy: KOCUHYCIB;
CUHYCIB;

3aMUCy€ Ta MOSICHIOE (PopMynd TLIOIII
TpukyTHuka  (I'epona; 3a  aBoMma
CTOpPOHAMHU 1 KyTOM M1 HUMH);
300paxKy€ Ta 3HAXOAUTHh HA MAJIIOHKAX
€JIEMEHTH TPUKYTHHUKA, HEOOXIIH1 st
00YHCIIEHHS 5 ()0 HEBIIOMHUX
CJIICMEHTIB;

Teopemu KOCHHYCIB 1 CHHYCIB.

dopmynu 1751 3HAXOIKEHHSI TUTOIII
TPUKYTHHKA
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004MC/II0€: TOBKUHN HEBIIOMUX CTOPIH
Ta TpagyCHI MIpH HEBIJOMHUX KyTIiB
TPUKYTHUKA; IUIOLIl TPUKYTHHKIB;
3aCTOCOBY€ BUBYEHI (popMynu i
BJIACTHUBOCTI JI0 PO3B’A3yBaHHs 3a7a4

Tema 4. IPABUJIBHI MHOI'OKYTHHUKU. TOB’KNHA KOJIA. IIVIOIITA

KPYTA (/0 200)

YyeHb/ydeHUIs:
HABOJAUTH MPUKJIAIH TCOMETPUIHUX
Gbiryp, yKkazaHux y 3MiCTi;
MOSICHIOE, 1110 TaKe: Ayra Koja; JOBXKHHA
KOJIa; IUIONIA KPYyTa; NPaBUIbHUN
MHOTOKYTHHK (TPHKYTHHK,
YOTUPUKYTHUK, IECTUKYTHUK),
BIIMCAHUM Yy KOJIO Ta ONTMCAHUNA HABKOJIO
KOJIa;
CHiBBiTHOCUTH 3 00'€KTaMu
HAaBKOJIUIITHBOI JIWCHOCTI BKa3aHil y
3MicTi Birypu;
004HCIII0E: PAJIlyC KOJa 32 CTOPOHOIO
BIIMCAHOTO B HHOTO TIPABUIIHHOTO
MHOTOKYTHHUKA (TPUKYTHHKA,
YOTUPUKYTHHUKA, IIIECTUKYTHUKA) 1
HaBMAaKH; paJilyC KoJia 32 CTOPOHOIO
OTMMCAHOTO HABKOJIO HHOTO MPABWIIBHOTO
MHOTOKYTHHUKA (TPUKYTHHKA,
YOTUPUKYTHHUKA, IIIECTUKYTHUKA) 1
HaBITAKW; JOBKWHU KOJIa 1 AYTH KOJIa;
IUTOIII KpyTa, CEKTopa
Oyaye€; IpaBWIbHUI TPUKYTHUK,
YOTUPUKYTHHUK, IECTUKYTHUK;
3aCTOCOBY€ BUBUYCHI O3HAYCHHS,
BJIACTUBOCTI Ta GOPMYIIH 70
PO3B’sI3yBaHHS 3a/1a4

[IpaBunbHUI MHOTOKYTHHK, HOTO BUIU
Ta BJIACTUBOCTI.

IIpaBunbHUN MHOTOKYTHHK, BIIMCAHUH
y KOJIO Ta OIMMCAaHUN HABKOJIO KOJIA.

JlopxkuHa koia. JIoBkHHA JyTH KOJa.

[1;moma kpyra Ta 1oro 4aCTuH

Tema 5. TEOMETPUYHI HEPEMIIIEHHSA (6 200)

Y4yeHb/y4yeHuus:
HABOJAUTH NpuKIaam:- Giryp ta ix
00pa3iB MpU TEOMETPUUHHUX
NEePEeMIIICHHIX, YKa3aHUX Y 3MICTI;

[Tepemimmenns (pyx) Ta iioro
BJIACTUBOCTI.
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¢iryp, AKi MarOTh LIEHTP CUMETPIi, BICh
CUMETPIT; piBHUX (iryp;

MOSICHIOE, 1110 TaKe: EPEMIIICHHS
(pyx); 06pa3 dirypu npu
reOMEeTPUYHOMY IepeMilleHH1; ¢irypa,
CUMETPHUYHA JIaHIM BITHOCHO TOYKH
(psiMo1); CUMETPIsl BITHOCHO TOYKH
(npsAMoi); mapanenbHe MEPEeHECEHHS;
MOBOPOT; PIBHICTH Piryp;

¢popmyroe:

* O3HaueHHs: PIBHUX PIryp;
eracmueocmi: IEPEMIILICHHS;
CUMETPIi BITHOCHO TOYKH (IIPSMOi);
napaenbHOro NepeHeCEHHs;
MOBOPOTY;

300paxye i 3HAXOAUTH HA MAITFOHKAaX
¢birypu, B AKi mepexoasaTh AaHi Girypu
MIPH PI3HUX BUIAX NIEPEMIIICHB;
OOIPYHTOBY€E: CUMETPUYHICTh ABOX
¢Iryp BiIHOCHO TOYKH (TIPSIMOi);
HasBHICTH y (irypu 1ieHTpa (oci)
CUMETPIi; piBHICTH Piryp i3
3aCTOCYBaHHSM MEPEMIIICHb;
3aCTOCOBY€ BUBUYCHI O3HAYEHHS U
BJIACTHUBOCTI J0 PO3B’A3yBaHHs 3a7a4

CumeTpist BIAHOCHO TOYKH 1 MPSIMOT,
MOBOPOT, MapajeyibHe NePEeHECEHHS.

PiBHicTh Qiryp

Po3B’si3ye 3aa4i Ha: 3HaXOPKCHHS HEBIJJOMHUX €JIEMEHTIB peallbHUX 00’ €KTIB;
3HAXOPKCHHSI TUTOII PEaJTbHUX 00’ €KTIB, TOKPUTTS TUIOIIMHY MPABHIIbHUMH

MHOTOKYTHUKAMM TOIITO
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