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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.

14



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 HAaBYAJBLHOIO MaTepiaxy
HABYAJbLHO-III3HABAJBHOI JiAJILHOCTI
YUHIB

Tema 1. HATYPAJIbHI UM CJIA 1 1 3 HUMHW. TEOMETPUYHI ®IT'YPU 1
BEJIMYMNHMU (40 200)

Y4yeHb/y4yeHUIIs:

HABOJIUTH NMPUKJIAIM: HATYPATbHUX Harypanphi uncna. Yncmo HyIb.
YHCEJT; KA, YUCTOBHX 1 OYKBEHUX

BUpa3iB, GOpMYJ; PIBHSHB; Hudpu. lecarkoBuii 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 CHIBBIIHOCUTD
3 00€KTaMH HaBKOJIUIIHLOI JIMCHOCTI:
KyO, IPSIMOKYTHHUH TIapasieemnimnes,
mipamiay;

po3pizuse: nudpu i yucia

YHTAE i 3anMcye: HAaTypaIbHI YMCia B
MeXaX MUTbSIP/a;

BHKOPHUCTOBYE: BIACTHBOCTI
apuMETUUYHUX 11 3 HATYypaJTbHUMHU
YHCIIAMH,

3anMcye i NosiCHIE (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;

NMOSICHIOE TIPaBUJIA: JTO/IABAHHSI,
BiHIMAHHS, MHOKCHHS, JTIJICHHS,
MOPIBHSHHS; BUKOHAHHSA JIIJICHHS 3
0CTaveo;

KkJacudikye: KyTH 3a TpagyCcHOIO
MIPOIO; TPUKYTHHUKH 33 BUJIAMH TXHIX
KYTIB;

300paye: BIIPI30K JTaHOT JOBXKUHU Ta
KyT JJaHOI IPpaayCHOI MipH; BKa3aH1 y
3MICTI reOMeTpUYH1 (irypu 3a
JIOTIOMOT'OI0 JI1HIMKH, KOCUHIIS,
TpaHCIIOPTHPA; KOOPIUHATHUH TTPOMiHb,
HaTypaJbHI YKclia Ha KOOPIUHATHOMY
MIPOMEHI,

BHUMIPIOE Ta 00YHCIIIOE: TJOBKUHY
BIJIp13Ka; TPaJyCHY MIpY KyTa;

[TopiBHSIHHS HaTypaJIbHUX YUCEN.
ApudmeTrnyni aii 3 HaTypaIbHUMH
YuCcJIaMH Ta iX BracTUBOCTI. KBagpar 1
KyO HaTypaJbHOIO YHCIA.

JlineHHs 3 ocTauero.

Yucnosi Bupasu. bykBeHi Bupas3u ta
dbopmynu.

PiBHsiHHA. Binpi3ok, npsiMa, IpOMiHb.
[kana. KoopauHatHuii IpOMiHb.
Kyt Ta #ioro rpagycna mipa. Buau kyTiB.

TpuKyTHHK Ta oro nepumeTp. Buau
TPUKYTHUKIB 32 KyTaMHu.

[Ipsamoxytauk. KBagpar.
[Tromia 1 mepumeTp MPSAMOKYTHHKA 1
kBagpara. [IpsMokyTHuI

napanenenines. KyoO.

O06’eM IPSAMOKYTHOTO Tapajeseninesa i
KyOa.

[Tipamina
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MEPUMETP TPUKYTHUKA Ta
MPSMOKYTHHKA;

PO3B’si3y€ BIPaBM, IO MepeadavyarnThb:
3aIAC YUCNA Y BUTTISAII CYMH PO3PSITHIX
JOJTAHKIB; BUKOHAHHS YOTUPHOX
apu(PpMETUIHUX J1{ 3 HaTypaJIbHUMU
YHCJIaMHU; IT1IHECEHHS HATypaJbHOTO
quclia 10 KBaJpara Ta Kyoa; MOpiBHSIHHS
HaTypaJbHUX YUCEN; TUICHHS 3
OCTa4yero; OOUMCICHHS 3HAYEHb
YUCJIOBUX 1 OYKBEHUX BUPA3iB,
NepUMETpa 1 IJIOIII MPSIMOKYTHHUKA,
KBajipata i 00’ eMy MpsSIMOKYTHOTO
napasenerninesna it Kkyoa;

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

Tema 2. IPOBOBI YUCJIA 1 JIIT 3 HUMU (60 200)

Y4eHb/y4eHUlIs:

HABOJAUTH NPUKJIAIN: 3BUYANHUX 1
JIECSITKOBUX JIPOOiB;

PO3pi3HsA€: 3BUYAITHI 1 TECSITKOBI ApOOH;
IpaBUIbHI 1 HENPABWIbHI 1poOu
MOSICHIOE, 1110 TaKe: YMCEIILHHUK 1
3HAMEHHHUK Apo0y; MillIaHEe YHCIIO;
YHMTAE i 3aNMCY€: 3BUYANHI Ta JECATKOBI
JpoOu; MilIaH1 Yucia;

(hopMyJIr0€ 03HAYCHHS: MPABUIHLHOTO 1
HEMpaBUJIBLHOTO JIpo0y; BIICOTKA;
CEPEeIHbOTr0 apUPMETUUHOTIO;
PO3B’si3y€ BINPaBH, 110 NMepeadadyaTh:
MTOPIBHSHHS, JOJABaHHS 1 BIIHIMaHHS
3BUYAHHUX JPOOIB 3 OJTHAKOBUMU
3HAMCHHUKAMU; TTOPIBHAHHS,
OKPYTJICHHS, TOaBaHHS, MHOXCHHS 1
JIJICHHS JIECATKOBUX APOOIB;
MEePETBOPEHHS MIIIAHOTO YHCIIA Y
HEeMpaBUWIbLHUHN APi0; MEepEeTBOPEHHS
HEMpaBUIBHOIO Ipo0y B MIIIAHE YUCIIO

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

[TopiBHSHHS 3BUYaltHUX IPOOIB 3
OTHAKOBUMH 3HaMEHHUKaAMHU.

JlogaBaHHS 1 BITHIMAHHS 3BUYaHIX
Jpo0iB 3 OTHAKOBUMHU 3HAMCHHHKAMH.
JecsaTkoBuit api6. 3amuc aecsITKOBUX
npo0iB. [TopiBHAHHS AECATKOBHUX
Jpo0iB. OKpyTIEHHS JECITKOBUX
Tpo0iB.

ApudmernyHi aii 3 1€CATKOBUMHU
Jnpobamu.

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

Cepenne apumernune. Cepenne
3HAYEHHS BEJTUYHHU

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 HABYAJILHOI'0 MaTepiary

Tema 1. IOAIVIBHICTD HATYPAJIBHUX YUCEJI (10 200)

YyeHb/yyeHUIs:
HABOJAUTH NPUKJIAIM: TIPOCTHUX 1
CKJIQJICHUX YUCEN; TApHUX 1 HEMapHUX

YHCEI; YUCEI, IO JUIATHCS HAILJIO Ha 2,

3,5,9,10;
PO3pi3HsI€: IPOCTI 1 CKIAJCHI YUCIA;

JTUTBHUKHY 1 KpaTHI HATYpaJIbHOTO YHUCIIA,
(¢opMy.T10€ O3HAUCHHS TIOHATH: JTiTBHHUK,
KpaTHe, IPOCTE YUCII0, CKIaIeHe YHCTIO,

JIUTbHUKY Ta KpaTHI HaTypaJbHOTO
qucha.

O3naku mogiapHOCTI HA 2, 3, 5, 9, 10.

[IpocTi Ta cknaneHi yucia.
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CIIIIBHUN AUIBHUK, O3HAKH ITOALUILHOCTL
Ha?2,3,5,9, 10;

PO3B’si3y€ BIPaBM, IO MepeadavyarnThb:
BUKOPHCTAHHS O3HAK IMOAUTEHOCTI YUCE
Ha 2, 3,5,9, 10; po3kiiananus
HaTypaJIbHUX YHCEeJT Ha MPOCTI
MHOKHHMKH; 3HAXOMKCHHS CIJIbHUX
JIUTBHHUKIB IBOX YHCEIT, HAHO1IBIIOrO
cuinpHOTO MinbHUKa (HCJI) nBox umncen
B MEXKaX CTa; 3HAXOHKCHHS
HaWMEHIIIOTO CIIBHOTO KPaTHOTO
(HCK) aBox uucen B Mexax cTa

Po3knamanHs ymcen Ha MPOCTI
MHOXHUKHU.

HaiiO1pmmii criiabHui JIJIbHUK.

Haiimente criiibHe KpaTHe

Tema 2. 3BUUAMHI IPOBH (26 200)

Y4yeHnb/yueHuus:
HABOJIUTH NMPHUKJIAIN: CKIHUCHHUX Ta
HECKIHUCHHUX MEePIOAUIHUX
JECATKOBUX JPOOIB; B3aEMHO
00epHEHMX YHUCETT;
PO3pi3HA€: CKIHUCHHI Ta HECKIHYEHHI
MEePIOINYHI JIECATKOBI IpoOu;
YHUTAE i 3aNMMUCYy€: HECKIHUCHHI
Mep1oANYHI IpooH;
PO3yMi€ npaBuiia: MOPIBHAHHSA,
JOJaBaHHS, BiAHIMAHHS, MHOXKCHHS 1
JIJICHHS 3BHYaHUX JIPOOiB;
3HAXOJKEHHsI Ipo0Oy BiJl YMCiIa Ta YUCIa
3a oro pobom;
(hopmyJi10€ OCHOBHY BIIACTUBICTH JIpo0y;
PO3B’si3y€ BIPaBM, 1110 NependavyarnThb:
CKOpOYCHHS JpO0iB; 3BECHHS IPOOiB
JI0 CITUTBHOTO 3HAMCHHHKA; TIOPIBHIHHS
NpoOiB; J0JJaBaHHS, BIIHIMAHHS,
MHOKCHHS 1 JIIJICHHS 3BHYaHUX JIPOOiB;
3aMuC 3BUYANHOTO APOOY y BUIIISAII
JIECSITKOBOTO IPOOY; 3HAXOKEHHS
JIpoOy BiJ 4KCIIa Ta YKCIIa 3a Horo
TpoOoM

OcHOBHa BJIaCTUBICTH APOOY.
CxopouenHs apo0Oy. Halimenmit
CHIJIBHHUMA 3HAMEHHUK JIPOOiB.
3BesieHHs IpoOIB 0 CIUIHBHOTO
3HaMeHHUKA. [lopiBHIHHS ApOOiB.
ApudmMernyHi Aii 31 3BUYATHUMU
npobamu.

3Haxo/pKeHHs 1po0y BiJ YKcia 1 yucna
3a oro poOoM.

[TepeTBOpeHHs 3BUYAHUX APOOIB Y
JIECATKOBI.

HeckinueHH1 nepioguyHi 1eCATKOBI
npobu. /lecsaTkoBl HAOMMKCHHS
3BUYANHOTO ApOO0Y

Tema 3. BUTHOLLUEHHSI I TPOMOPLIT (24 200)
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Y4yenb/yyeHuus:
HABOJAUTH NPUKJIAIM TPOTOPIIHHUX
BEJIMYMH;
PO3Pi3HSE: KOJIO 1 KPYyT; MpsAMY Ta
o0epHEHY MPOTNOPITIHHICTD; BUIH
Jiarpam;
PO3yMie€, 110 Take: BIJHOILICHHS; psMa
Ta 00epHEHa MPOMOpIIiifHA 3aJIeKHICTh;
MaciTad; Koo, KpyT, KPyTOBHHA CEKTOP;
Jiarpama;
(hopmyJiro€: 03HAYCHHS TTPOTIOPIIIT;
OCHOBHY BJIACTUBICTH MPOMOPIIIi;
300paxKy€ Ta 3HAXOAUTH HA
MAJIIOHKAX: KOJIO 1 KpYyT; KPyrOBUA
CEKTOp; CTOBITYACTI Ta KPYTOB1
Jlarpamu;
PO3B’si3y€ BIPaBH, 110 NMepeadayalTh:
3HAXOJKCHHSI BITHOIIIEHHS YUCeN 1
BEJIMYHMH; BUKOPUCTAHHS MacIITaly;
3HAXOPKEHHSI HEB1JJOMOTO YICHA
MIPOTIOPIIii; 3aMKC BiICOTKIB Y BUTIISAII
3BUYAHHOTO 1 JIECITKOBOTO JIPOOiB;
3HAXOJPKEHHSI IOBKMHU KoJjIa 1 MIIOIII
KpyTa; aHajli3 CTOBITYACTUX Ta KPyTOBUX
Jiarpam;
PO3B’sI3y€: OCHOBHI 3aja4l Ha BiJICOTKH;
3a/1a4i Ha MPOTIOPLIHI BETUYUHU 1
MPOMOPLIHHUI TO1LT

Binnomenns. [Iponopiis. OcHoBHa
BJIACTHUBICTH Tpornopiiii. [Ipsima ta
oOepHEeHa MPOMOPIliiHA 3aIeKHICTb.
[Toain yncna y 1aHOMY BiJHOIIICHHI.

Macrurra0.

BizcoTkoBe BiIHOIIEHHS ABOX YHCEIL.
BincoTkoBi po3paxyHKH

Komno. losxuna komna. Kpyr.

[Lnoma kpyra. Kpyrosuii cektop.
CroBmyacTi Ta KpyroBi JiarpamMu

Tema 4. PALIIOHAJILHI YUCJIA TA A1 3 HUMM (40 200)

Y4yeHnb/yueHuus:
HABOIUTH MPUKJIAIM: TOaTHUX Ta
BiJI'€EMHUX YHCEIT; TPOTHUIIC)KHIX YHCET,
IIJTMX Ta paIioHaIbHUX YUCE];
PO3yMie, 1110 Take: MOAYJIb YHUCIIA;
MPOTUIICKHI YUCIIA; LI YKCTIa;
palioHaJIbHI YKcia; KOOpIUHATHA
psiMa; KOOPIMHATHA IUIOITUHA; TOAI0H1
JIOJAHKH;
Oyay€: KOOpIMHATHY IIPSIMY;
KOOPJAWHATHY TUIOITUHY;

JlomarHi Ta BiJ’ €MHI YKCla, YUCIO
HYJIb.

KoopnunarHa npsima.

[TpoTtunexHi unciia. Moayip dnca.
[lim yucna. PamionanbH1 yuca.
[TopiBHSIHHA paliOHAIBHUX YUCEN.
Apudmernuni il 3 parioHATBHUMHA
YUCJIaMU.

BnactuBocTi 1omaBaHHA 1 MHOKEHHS
palioHaIbHUX YHCEIL.
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NEPIeHIUKYIISIPHI i TapasenbHi mpsami
3a JIOIIOMOT'OIO J1HIMKH 1 KOCHHIIS,
rpadiku 3aJIeKHOCTEH MK BeTUIYMHAMHU
0 TOYKaX;

PO3B’si3y€ BIPaBH, 110 NMependayaTh:
3HAXOJKCHHSI MOYJIS UHCTIA;
MOPIBHSIHHS palliOHAIbHUX YUCENT;
JIOJaBaHHS, BIAHIMAHHS, MHOXKSHHS 1
JIUJICHHA pallioHaIbHUX YHCET;
OOYMCIIEHHS 3HaY€Hb YMCIOBUX BUPA3iB,
IO MICTATH JOJATHI ¥ B1J €MHI YHCIIa;
PO3KPUTTSI TY>KOK, 3BEICHHS MO110HUX
JOJTAaHKIB; 3HAXOKCHHS KOOPJMHAT
TOYKH Ha KOOPJMHATHIN IIOIINHI Ta
MoOY/I0BY TOYKH 3a 11 KOOpAUHATAMU,
aHami3 rpadikiB 3aJIeKHOCTEH M1k
BEeITMYMHAMHU (BiACTaHb, Yac;
TeMIeparypa, 4ac TOIlo);

PO3B’sI3y€: PIBHSHHSA 3 BUKOPUCTAHHAM
MIpaBuJI, IO IPYHTYIOTHCSI HA OCHOBHHUX
BJIACTUBOCTSIX PIBHSAHHS; TEKCTOBI
3aJ1adi 3a JI0MOMOTOI0 PIBHSIHB

Poskputta nyxok. [loni6H1 nonanku ta
1X 3BEICHHS.

PiBHsiHHSA. OCHOBHI BIACTUBOCTI
PIBHSHb.

[lepnienqukynspHi i mapanenbHi
npsiMi, X MOOyI0Ba 3a JOTIOMOTOIO
JIHIAKA 1 KOCUHIIA.

Koopaunarna miomuHa. [puknaam
rpadikiB 3a71€KHOCTEH MiXK
BEITUYMHAMU

Po3B'si3ye croxkeTHi 3a/1a4i HAa: Po3paxyHOK BiJICOTKOBOTO BIIHOIIICHHS P13HUX
BEJIMYMH (HAIMPUKJIAJI, TIPale3aTHOTO HACEICHHS PETiOHY, KaJIOpii TOIIIO);
MPUIHATTS pimieHb y cdepl GhiHaHCOBUX OTepalliid, po3paxyHOK BIACHUX Ta
POIMHHMX (PIHAHCIB, KOMYHAJIbHUX IJIaTEX1B; BMIHHS PO3MOPSIPKaTUCh BIIACHUMU
KOILITAaMM, B IPOCTUX CUTYAIISIX OLIHIOBATH O4iKyBaHI Ta peaJibHi BUTPATH TOLLIO

7 kjaac

AJITEBPA

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

OuikyBaHi pe3yabTaTu
HABYAJbHO-III3HABAJBLHOI TiAJILHOCTI
YUHIB

3MicT HABYAJLHOIO MaTepiaJjry

Tema 1. IIIJIT BUPA3H (30 200)

YyeHb/yyeHUIs:
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HABOJAUTH NPUKJIAIM: YUCITOBUX
BHpPAa3iB; BUPA3iB 31 SMIHHUMU;
OJIHOUJICHIB; MHOTOYJICHIB
MOSICHIOE:
SIK 3HAWTH YUCJIOBE 3HAUCHHS
BUpa3y 31 SMIHHUMU TPH 33TaHUX
3HAYCHHSIX 3MIHHUX;
10 TaKe: TOTOXKH1 BUPa3H, TOTOKHE
NIEPETBOPEHHS BUPA3y, OMHOWICH
CTaHJAPTHOTO BUIVISY, KOC(IIIEHT;
dpopmy.iroe:
O3HAYCHHS: OJHOWICHA, CTCIICHS 3
HATYpaJbHUM TTOKa3HUKOM;
MHOTOYJICHA, OJAIOHHNX YICHIB
MHOTOYJICHA, CTCIICHS MHOTOYJICHA;
BJIACTUBOCTI CTCIICHS 3
HATYpaJIbHUM TTOKa3HUKOM;
MpaBUJIa: MHOYKEHHSI OJHOYJICHA 1
MHOTOYJICHA, MHOKCHHS JIBOX
MHOTOYJICHIB;

PO3B’si3y€ BNIPaBH, 110 NepeadadyarThb:
00YMCIICHHS 3HAYCHb BUPA3iB 31
3MIHHMMH; 3BEJICHHS OJHOYJICHA JI0
CTaHAAPTHOTO BUTJISAY; IEPETBOPCHHS
JTOOYyTKY OJTHOYJICHA 1 MHOTOUJICHA,
CYMH, Pi3HUIIL, TOOYTKY JBOX
MHOTOYJICHIB Y MHOTOYJICH;
pPO3KJIaJJaHHsI MHOTOUYJICHA Ha
MHOXXHHUKHU CITIOCOOOM BUHECEHHS
CHIBHOTO MHO)KHHKA 32 TyKKH,
crioco0OM TpyITyBaHHS, 32 popMyIaMu
CKOPOUYEHOTO MHOXCHHS Ta 13
3aCTOCYBaHHSM JICK1ILKOX CITIOCOO0iB;
BUKOPUCTAHHS 3a3HAYCHUX TEPETBOPEHB
y Ipo1iecl po3B’A3yBaHHS PIBHSIHb,
JTIOBEJICHHSI TBEPKCHb

Bupasu 31 3minaumu. L parionansHi
BUpa3u.

ToroxxHicTb. TOTOXKHI IEPETBOPEHHS
BUpa3sy.

CreniHb 3 HaTypaJbHUM MOKa3HUKOM.
BnacTtuBOCTI cTeneHs 3 HaTypajabHUM
MOKa3HHUKOM.

Onnouned. ITigHeceHHsT OHOWIEHIB 10
crerneHsa. MHOXKEHHS OJHOWIEHIB.
Muorowrien. ITogiOni wienn
MHOTOWIEHA Ta IX 3BEICHHS.

Cremninb MHOTOYJIEHA.

JlomaBaHHS, BIIHIMAHHS 1 MHOXKCHHS
MHOTOYJICHIB.

dopmynu KBajJipaTa ABOUJIEHA, PI3HUII
KBAaJ[paTiB, CyMH 1 pi3HHIII KyOiB.

POSKHa,Z[aHH}I MHOTOYJICHIB Ha
MHOXHHKHU

Tema 2. ®YHKIIII (10 200)
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Y4yenb/yyeHuus:
HABOIUTD NPHUKJIAAUA: QYHKIIOHATEHUX
3JICKHOCTEH; TIHIMHUX (PYHKITIH;
MOSICHIOE, 1110 TaKe: apryMeHT; QYHKIIIS;
o0JyiacTh BU3HaUYEHHS (DYHKIIi1; 001acTh
3Ha4eHb QYHKIT; rpadik GyHKIIIT;
(hopMyJTII0€ O3HAUCHHS TTOHSTD:
byskuis; rpadik QyHKIIT; JTiHIHA
byHKIIis1; mpsiMa TPONOPIIHHICTB;
HA3MBAa€ Ta LIIOCTPYE HA NPUKIATAX
criocoOu 3a/1aHHs QyHKIIIT;
onucye noOynoBy rpadika QpyHkiii,
30KpemMa JIHIHHOT Ta ii OKpeMOoro BUAY —
PSIMOT MPOMOPIIHHOCTI;
PO3B’si3y€ BIPaBM, IO NMepeadavyarnThb:
3HAXOKEHHS 00/1aCT1 BU3HAYEHHS
(byHKIIi1; 3HAXO/PKEHHS 3HAYCHHS
GbyHKIIT 32 TaHUM 3HAYCHHSIM
apryMeHty; mooynoBy rpadika JiHIHHOI
GyHKI1T; 3HAXOKEHHS 3a rpadikoM
byHKi1 3HaYeHHS QYyHKLIT 32 TaHUM
3HAYEHHSM apTyMEHTY 1 HaBMaKu;
BU3HAYEHHS OKPEMUX XapaKTEPUCTUK
byHKUIi 3a 1 rpadikom (I1onaTHI
3HAYCHHS, B1J]'€EMHI 3HAUCHHS, HYJI1);
CKJIA/IA€ TA PO3B'A3Yy€ 3a/1a4i HA:
psIMY TTPOTIOPIIIMHICTS HA OCHOBI
KUTTEBOTO JIOCBIlY; NOOYIOBY rpadikiB
IpU MOJICITIOBaHH1 peajJbHUX MPOLECIB 3
BUKOPHUCTAHHSAM JIIHIHHOT (PYHKIIIT TOIIO

OyHKITIOHATHHA 3aJICKHICTh MK
BEJIMYMHAMHU IK MaTeMaTu4yHa MOJEIIb
peaJbHUX MPOIIECIB.

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

JliniitHa dyHKIis ii rpadik Ta
BJIACTUBOCTI

Tema 3. JIHIFHI PIBHSIHHSI TA IX CUCTEMM (/8 200)

Y4yeHb/y4yeHuus:

HABOAMTD NMPHUKJIAAU: PIBHIHHS 3
OJIHICIO Ta JBOMA 3MIHHUMHM; JIIHIMHUX
PIBHSIHB 3 OHIEIO Ta JIBOMA 3MIHHUMU;
CUCTEMH JIBOX JIIHIWHUX PIBHSIHb 3
JIBOMA 3MIHHHUMU;
MOSICHIOE:

110 TaKE CUCTEMA JABOX JIHIMHUX

PIBHSIHB 3 IBOMA 3MIHHUMU;

Jliniiine piBHSHHS 3 OAHIEIO 3MIHHOIO.
JliHiifHE pIBHAHHS 3 BOMA 3MIHHUMH
Ta ioro rpadik.

Cucrema 1BOX JIHIWHUX PIBHSHB 3
JIBOMA 3MIHHUMU.
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CKLJIbKU PO3B’SI3KiB MOXKE MaTu

CHCTeMa JIBOX JIIHIHHUX PIBHSIHb 3

JIBOMa 3MIHHUMU;
(opmyJir0€ 03HAYCHHS: JITHIMHUX
PIBHSIHB 3 OJTHIEIO Ta JBOMA 3MIHHUMU;
PO3B’SI3Ky PIBHSHHS 3 JBOMA 3MIHHUMU;
PO3B’SI3KY CUCTEMHU JBOX JIHIMHUX
PIBHSAHb 3 IBOMAa 3MiHHUMU;
Oynye rpadiku THIMHUX PiBHIHb 13
JIBOMa 3MIHHHUMU;
OIUCYE CIIOCOOU PO3B’SI3yBaHHS
CUCTEMHU JIBOX JIIHIMHUX PIBHSHB 3
JIBOMa 3MIHHHUMU;
XapaKTepu3y€ BUMAIKH, KOJIU CUCTEMa
JIBOX JIIHIMHUX PIBHSAHB 3 JBOMA
3MIHHUMHM Ma€ OJIUH PO3B’A30K; Ma€
0e3114 po3B’s3KiB; HE MAa€ PO3B’S3KIB;
CKJIAJIA€: PIBHSIHHS Ta CUCTEMU PIBHSHD
32 YMOBOIO TEKCTOBOI 3a/1a4i;
PO3B’sI3y€: JIIHIIHI PIBHAHHSA 3 OIHIEIO
3MIHHOIO 1 PIBHSIHHSI, IO 3BOASTHCS JI0
HHX; TEKCTOBI 3a/a4i 32 JOIIOMOI0IO
JIHIMHUX PIBHSHD 3 OJTHIEI0 3MIHHOIO;
CUCTEMHU JIBOX JIIHIMHUX PIBHSHbD 3
JIBOMa 3MIHHUMH, BKa3aHUMHU y 3MICTI
croco0aMHu; TEKCTOBI 3a11a4i 3a
JIOIIOMOTOI0 CUCTEM JIBOX JIHIHHUX
PIBHSHb 3 IBOMAa 3MiHHUMU

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

JIiHi¥iH1 pIBHAHHS Ta TX CUCTEMHU SIK
MaTeMaTH9HI MOJIEN TEeKCTOBHX 3a7a4

Po3B'si3ye€ croxkeTHI 3a1a4i: Ha pyx 3 TOYKU 30py HOTO Oe3MeKu; Ha
PO3IOPSIKEHHS BIACHUMHU Ta POJUHHUMU (hiHAaHCAMH; ()1IHAHCOBOTO 3MICTY KPi3h

OpU3MY ICTOPUYHMX MOJIINA TOILIO

8-i1 ki1ac

AJI'EBPA

(70 200, 2 200 na muostcoens, pezepe — 20 200un)
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QOuikyBaHi pe3yabraTn
HABYAJbHO-III3HABAJILHOI TiAJILHOCTI
Y4HIB

3MicT HAaBYAJILHOTO MaTepiaxy

Tema 1. PAHIOHAJIBHI BUPA3MU (24 200)

Y4yeHnb/yueHuus:
HABOIUTH MPHUKJIAIM: PAIliOHATHLHOTO
BHpAa3y; palloOHaJIbHOIO 1po0y; CTENEHs
13 IIJIMM ITOKa3HHUKOM;
po3mi3Ha€: 1Tl palioHaIbHI BUPa3H;
JpoOOBi pallioOHAIbHI BUPA3H;
MOSICHIOE:
SIK BUKOHATU CKOPOUYCHHS JIPO0y; K
3BECTH APi0 JO HOBOTO 3HAMEHHUKA;
SIK 3B€CTH JIPOOU J10 CIILIIBHOTO
3HAMCHHUKA;
0 TaKe CTaHJIAPTHUIN BUTIIS
YHCIIa;
dpopmy.roe:

* OCHOBHY BJIACTUBICTh Ap00Y;
BJIACTUBOCTI CTENEHS 3 [ILUTUM
MOKa3HUKOM;

MpaBUJIa: I0IaBaHHs, BIAHIMAHHI,
MHOXEHHS, IJICHHS IPO0iB,
iTHECEHHS Ipo0y 10 CTETICHS;
YMOBY PIBHOCTI Jpo0y HYIIIO;
O3HAUCHHS: CTETICHS 3 HYJIbOBUM
MMOKA3HUKOM; CTETICHS 3 IIUTAM
B1J’€MHHUM MOKA3HHUKOM;
OIHUCY€ BIACTUBOCTI QYHKINT Y = % 3a
il rpadikom;
PO3B’si3y€ BIpaBH, 110
nependayaTh: CKOPOUCHHS IPOOIB;
3BEJICHHS IpO0IB JI0 CIUIBHOTO
3HAMEHHUKA; 3HAXO/HKCHHSI CYMH,
pi3HUII, 70OYTKY, YaCTKH JPOOIB;
TOTOXKHI TIEPETBOPEHHS palliOHATIBHUX
BHpPAa3iB; PO3B’sI3yBaHHs PIBHSHB 31
3MIHHOIO B 3HAMEHHUKY Jpo0y;
MIEPETBOPEHHS CTETICHIB 3 I[IJTUM

Cremnigb 13 MMM ITOKa3HUKOM Ta HOro
BJIACTHUBOCTI.

CrangapTHUM BUIIISI YKCIIa.
PamionansH1 Bupasmu.

Pamionanshi qpodu. OcHOBHA
BJIACTHBICTH PaIliOHAJILHOTO JIPO0Yy.

ApudmernuHi aii 3 panioHaIbHUMU
apoOamMm.

ParionanbH1 piBHSHHS.
PiBHOCWIIBbHI PIBHSHHS.

L3

OyHKIig y = —, 1 rpadik i

BJIACTUBOCTI
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IIOKAa3HHUKOM, 3aIIMC 4HCJia B

CTaHJApTHOMY BHIJIAIL; TOOYOBY
: k
rpadixa QyHKii y = —-

Tema 2. KBAJIPATHI KOPEHI. JIVICHI UM CJIA (10 200)

YyeHb/ydeHUIs:
HABOAUTH NPUKJIAIM: PALIOHATBHUX
YHCEIT;, ippaIliOHAIbHUX YHCET,
MOSICHIOE, 1110 TaKe: PaIllOHAJIbHE YUCIIO;
IppalioHaJbHEe YHCIIO; AiICHE YnCIIo;
(opmy.aroe: o3HaUCHHS apU(YMETUIHOTO
KBaJIPATHOTO KOPEHS 3 UHCIIA;
BJIACTUBOCTI apU(METUIHOTO
KBaJIpaTHOTO KOPEHS;
XapaKTepHU3y€: BIACTUBOCTI (DyHKIIIHA
Y zp"z' Y 23;, Za ix rpa(biKaMH;(by :
PO3B’si3y€ BIpaBH, 110
nependa4ar0Th: 3aCTOCYBAHHS OHATTS
apu(PMETUYHOTO KBaJAPATHOTO KOPEHS
JUIs1 OOYMCIICHHS 3HAUCHb BUPa3iB,
CIPOIIEHHS BUPa3iB, PO3B’sI3yBaHHS
PIBHSIHbB, IOPIBHAHHS 3HAYE€Hb BUPA3iB;
MepEeTBOPEHHS BUPA3iB 13
3aCTOCYBaHHSIM BUHECEHHS MHOKHUKA
3-I11]1 3HaKa KOPEHsI, BHECEHHS
MHOKHUKA IT1]] 3HaK KOPEHsI, 3BUIbHEHHS
B1JI IpPALIIOHAJIBHOCTI B 3HAMEHHUKY
npoOy; moOynoBy rpadikiB QyHKIIIH

y=x,y=1x

dynkuisg y = x%, ii rpadix i
BJIACTHUBOCTI.

ApudmMeTnuHUN KBaApaTHUN KOPIHb.
BnactuBocti apumMeTHUHOTO
KBaJIpaTHOTO KOPEHS.

PamionaneHi uncia.

IppartionansHi uncna. JlificHi yncna.

OyHKIIA Yy = \/}, ii rpadik 1
BJIACTHUBOCTI

Tema 3. KBA/IPATHI PIBHAHHSA (/6

200)

YyeHb/ydeHus:

HABOIMTH NPHUKJIAJAU: KBAJPAaTHUX
PIBHSIHb; KBaJIpaTHUX TPUUJICHIB;
dpopmy.troe:

O3HAYCHHS KBAJPAaTHOTO PIBHIHHS Ta

KBaJIpaTHOTO TPUUJICHA; KOPEHS

KBaJIpaTHOTO PiBHSHHS;

Teopemy Biera;

KBanparHi piBHSHHS.

dopmyna KOpeHiB KBaJpaTHOTO
PIBHSIHHSI.

Teopema Biera.

KBanparuuii TpuuieH.
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3anmcye: popmyIry KOpeHiB
KBaJIpATHOTO PiBHSHHS; (HOPMYITY
PO3KJIaJJaHHs KBaIpaTHOTO TPUWIECHA Ha
JHIAHI MHOKHUKHU;

CKJIAJIa€ KBAJpaTHE PIBHIHHS 32
YMOBOIO TEKCTOBOI 3a]1adi;

PO3B’si3y€ BIpaBH, 110
nepeadavYarOTh: 3HAXOIKEHHS KOPEHIB
KBaJIpaTHUX PiBHSIHB; PO3KIIaTaHHS
KBaJIpaTHOTO TPUWJICHA HA MHOKHUKW;
3HAXOJ[PKEHHSI KOPEHIB PIBHSAHB, 1110
3BOASATHLCS J0 KBAJAPATHUX; CKJIQTaHHS 1
PO3B’s3yBaHHS KBAJPAaTHUX PIBHSIHB Ta
PIBHSIHB, 1110 3BOIATHCS 10 HUX, K
MaTeMaTUYHUX MOJIEIeH MPUKIIaTHUX
3a/aq

Po3knaganHs KBaapaTHOro TpUUJIeHA
Ha JIHIAHI MHOXHHUKH.

Po3B’s13yBaHHs piBHAHB, 5K
3BOASATHCS 10 KBaAPATHHX.

KBazapaTHe piBHSIHHS Ta PIBHSHHS SIK1
3BOASITHCS 10 KBaIPATHUX, K
MaTeMaTH4IH1 MOJIEII MPUKIaTHUX
3aja4

Po3B'si3y€ cloxkeTHi 3a1a4i HA: BUKOPUCTAHHS B3a€MO3B'sI3KIB €EKOHOMIUYHUX
SIBUIIL, BUIM Ta PO3PAXyHKHU MOJATKIB, IJIATEXKIB; PyX; MPOIAYKTUBHICTH 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 HABYAJIBLHOI0 MaTepiaxy

Tema 1. HEPIBHOCTI (/4 200)

YyeHb/ydeHuUs:
HABOAMTH NPHUKJIAJAN: YHCIOBUX
HEPIBHOCTEMN; HEPIBHOCTEMN 31 3SMIHHUMU;
JIHIMHUX HEPIBHOCTEN 3 OJTHIEIO
3MIHHOIO; TIOJIBINHUX HEPIBHOCTEH;
MOSICHIOE 1110 TaKe 00’ € JHaHHS Ta
NEPETUH YHUCIOBUX MPOMIXKKIB;

UYwucnosi HepiBHOCTI. OCHOBHI
BJIACTUBOCTI YUCJIOBUX HEPIBHOCTEH.

HepiBHocrTi 31 3MiHHUMU. JIiHIHHI
HEPIBHOCTI 3 OJTHIEIO 3MIHHOIO.
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dpopmytroe:
BJIACTHUBOCTI YHCIIOBUX
HEPIBHOCTEH, BJIACTUBOCTI
HEpIBHOCTEH 31 3MIHHOIO;
O3HAYEHHS: PO3B’A3KY JIHINHOT
HEPIBHOCTI 3 OJIHI€I0 3MIHHOIO,
PIBHOCUJIBHUX HEPIBHOCTEH;
00IPYHTOBY€ BJIACTUBOCTI YHCIIOBUX
HEPIBHOCTEH;
300paKy€ Ha KOOPAMHATHIN MPSMIA:
00’€IHAHHS Ta MEPETUH YUCIOBUX
MIPOMIXKKIB, 3aJ]JaH1 HEPIBHOCTAMU
YHCJIOBI MPOMIKKH; BUKOHYE OOCpHEHE
3aBJIaHHS,
3alUCY€ PO3B’SA3KU HEPIBHOCTEH Ta iX
CUCTEM Y BUIIISIIL 00’ € JHAHHS YHUCIIOBUX
MIPOMDKKIB 200 y BUTJISII BITOBITHUX
HEPIBHOCTEH;
PO3B’sI3Y€: JIIHIHHI HEPIBHOCTI 3 OJHIEIO
3MIHHOIO; CHCTEMH JIIHIHHUX
HEPIBHOCTEHN 3 OJTHIEIO 3MIHHOIO

YucnoBi MPOMIXKKH.
PiBHOCHITbHI HEPIBHOCTI.

Cucremu NiHIKHUX HEPIBHOCTEH 3
OJIHIEI0 3MIHHOIO

Tema 2. KBAJIIPATUUHA ®YHKIIS (20 200)

YyeHb/ydeHUIs:
HABOJAUTH NPUKJIAIM KBaIPATHIHOT
GyHKIIIT;
00uMcJII0€ 3HaUCHHS QYHKIIIT B TOYIII
MOSICHIO€ MIEPETBOPEHHS rpadikis
bynkuii: fx)—=fx)yta; f(x) —=f cta); f
(x) = K (), f (x) = — flx); anroputm
noOy10B1 rpadika KBaJPaTUYHOI
byHKIIIT;
xapakrepu3ye QpyHKIi0 3a ii rpadikom
PO3B’sI3y€ BIIPaBH, IO NepeadadarTh:
nmoOy10By rpadika KBaapaTuiHOi
(GyHKIIT; po3B’sA3yBaHHS KBAJPATHUX
HEPIBHOCTEMN; 3HAXOKEHHS pO3B’S3KIB
CHCTEM JIBOX PIBHSIHb 3 IBOMa
3MIHHUMH, 3 SIKHX X0ua O OffHE pIBHSHHS
JIPYrOro CTeNeHs; CKIagaHHs 1

BrnactuBocti ¢ynxkuii. Hym ¢ynxmii,
MIPOMDKKH 3HAKOCTAIOCTI, 3pOCTaHHS 1
criajaHHs QyHKIIi, HalOUIbIIIE Ta
HaliMEHIIIe 3HaYeHHs (PYyHKITI].
[leperBopenns rpadikiB GyHKIIIi.
Ksagparnuna ¢yHkiis, ii rpadix i
BJIACTUBOCTI.

KBanparhna HepiBHicTh. CrucTeMa JBOX
PIBHSIHB 3 IBOMA 3MIHHUMH.

Cucrema 1BOX piBHSIHB 3 ABOMA
3MIHHUMHU SIK MaTeMaTH4YHa MOJIEIb
MPUKJIAIHOT 3a/1a41
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PO3B’sI3yBaHHS CHCTEM PiBHSHbB 3 JBOMA
3MIHHUMH SIK MaTEMaTHYHUX MOJIEJIeH
MPUKJIAJHUX 3a7a4

Tema 3. YUCJIOBI HOCJTIAOBHOCTI (/0 200)

YyeHb/ydeHus:
HABOJAUTH NPUKJIAIM: YUCIOBOI
MOCJIIIOBHOCTI; apu(PMETHUUHOI Ta
reOMETPUYHOI IPOrPECId;
(hopMmyJIr0€ 03HAYCHHS 1 BIIACTHBOCTI
apuhMETHIHOI Ta TeOMETPUIHOT
porpecii;
3aMuCye i MOsSICHIOE:
Gopmynu: n-ro 4iIeHa
apu(METHIHOI Ta TEOMETPUUHOT
porpeciii, CyMu MepuInux # 4jeHIB
LUX NPOTpeciii;
eracmugocmi apuPMETUIHOI Ta
re€OMETPUYHOI MPOorpecii
PO3B’si3y€ BIPaBH, IO NMepeadavyarThb:
OOYMCIIEHHS YWIEHIB IPOrpecii; 3alaHH
MPOrpeciii 3a JTaHUMU iX YJieHaMu a0o
CITIBBIHOIIEHHSAMH MK HUMH;
OOYMCIIEHHS CyM MEPUIUX 71 YICHIB
apupMETHUYHOI i TEOMETPUIHOL
MPOTrpeciii; BUKOPUCTAHHS (HOpMYIT
3arajlbHUX 4YJIEHIB 1 CyM MpoTrpeciit ais
3HAXO/KEHHS HEBIIOMUX €JIEMEHTIB
nporpecii

YucnoBi MOCIIIOBHOCTI.

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

reOMETPUYHOI TPOrpeCiil.

dopMyNi CyMU MEPIINX /1 YJICHIB
apu(METHIHOI Ta TeOMETPUIHOT
mporpecii

CTATUCTHKH (8 200)

Tema 4. OCHOBH KOMBIHATOPUKH, TEOPII MUMOBIPHOCTEM TA

Y4eHb/y4eHUIIs:
HABOJAUTH NMPUKJIAIN: BUTIATKOBHX
MIOJTIH, MOJaHHS CTATUCTHYHHUX JTAHUX Y
BUIIISITI TAaONUILIb, JliarpaM, Irpadikis,
3aCTOCYBaHHS MPaBUJ KOMOIHATOPUKU
MOSICHIOE, 1[0 TaKe: YaCTOTa BUIAIKOBOL
o111, KMOBIPHICTH BUIIAIKOBOT TOTIT
3HAXOAMUTH, BiIOUPAE i BIOPSIKOBYE
1H(pOpMALLiIO 3 JOCTYIHUX JKepe

OcHOBHI ITpaBujIa KOMOIHATOPUKH.

YacTora Ta IMOBIPHICTH BUITaIKOBOI
moii.

[TouaTkoB1 BIJOMOCTI PO CTATUCTUKY.

Cnoco6u nogaHHs AaHUX Ta ixX
00poOKH
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PO3B’A3Yy€ 3a/1a4i, 0 Nependa4alTh:
BUKOPHUCTAHHS KOMOIHATOPHUX MPABUIT
CyMH Ta JOOYTKY; 3HAXOJKEHHS
WMOBIPHOCTI1 BUIIAJIKOBOI MOIII;
O0OYHCIIEHHS YaCTOTH BUIIAQAKOBOI MOIT;

MOJIAaHHS CTAaTUCTUYHUX JAHUX Y BUITISAIL

Ta0IuIh, Alarpam, rpadikiB

Po3B’s13ye€ cro:keTHI 3aa4i Ha: pO3paxyHOK Ta aHaji3 (PiHAHCOBOI CIIPOMOXKHOCTI
POJIMHM; PO3PAXYHOK 00CSTY CIIAYCHHX IMOAATKIB; IPUHHATTS PillIEHb CTOCOBHO
0COOMCTHX Ta KOJICKTUBHUX (DIHAHCOBHUX ITUTAHB TOIIIO

7 Kjaac

I'EOMETPIA

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

OuikyBaHi pe3yabraTn

HABYAJBHO-MIZHABAJBLHOI TIIJILHOCTI

YUHIB

3MicT HAaBYAJIBLHOIO MaTepiaxy

Tema 1. EJEMEHTAPHI TEOMETPUYHI ®IT'YPHU TA IX

BJIACTHBOCTI (8 200)

YyeHb/ydeHUIs:
HABOJAUTH NMPUKJIAIN TCOMETPUIHUX
Gbiryp, yKazaHuX y 3MICTi;
MOSICHIOE, 1110 TaKe: TOYKa, psima,
HaJIeXKaTH, JISKATH MK, BIJIPI30K,
IIPOMIHb, KYT, JOBXKHHA BIJIpi3Ka,
rpaaycHa mMipa KyTa, piBHI BIIPI3KH,
piBHI KyTH, OiCEKTpHca KyTa, BiJICTaHb
MK TOYKAMU;
(hopmyJir0€: BIaCTUBOCTI: PO3MIIIICHHS
TOYOK Ha MPsIMiii; BUMIPIOBaHHS 1
BIJIKJIaJlaHHS BiAPI3KIB 1 KYTIB;
kiaacugikye kytu (roctpi, Opsmi, Ty,
PO3TOPHYTI);
BHMIPIO€ Ta 00YMCJIIOE: TOBKUHY
B1JIpi3Ka, TPaJyCHY MIpy KyTa,

['eomeTpuuHi Qirypu.

Touka, nmpsima, BiIPi30K, MPOMiHb, KYT.
Ix BacTuBOCT!I.

BumiproBaHHs BiIpi3KiB 1 KYTIB.
bicekrpuca kyTa.

Bigcrans Mk JBOMa TOUKaMU
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BHUKOPHCTOBYIOUHM BIACTHUBOCTI 1X
BUMIPIOBaHHS;

300paxye€ i 3HAXOAUTH HA MAJIIOHKAX
reoMeTpuyHi PIrypH, BKa3aHi y 3MiCTi
3aCTOCOBY€ BUBYCHI O3HAUEHHS 1
BJIACTUBOCTI J0 PO3B’A3yBaHHs 3a]a4y

Tema 2. BBAEMHE POSMIIINEHHS ITPAMUWX HA NVIOWUHI (/2 200)

Y4yenb/yyeHuus:
HABOJAUTH NMPUKJIAIN TEOMETPUIHUX

Gbiryp, ykazaHux y 3MiCTi
CHiBBIAHOCHUTD 3 00'€KTaMU
HaBKOJIMIIIHBOT A1MCHOCTI: CyMIXHI Ta
BEPTHUKAJIbHI KyTH, ITapajesibHi Ta
NepPHEHIUKYIISIPHI TIPSAMI;

MOSICHIOE:

110 TaKe TeopeMa, O3HaYCHHsI, 03HaKa,
HACJIIIOK, YMOBA 1 BAMOTa TEOPEMHU,
npsiMe 1 0OEpHEHE TBEPIKCHHS,
JIOBEJICHHS TEOPEMU;

CYTh JIOBEJICHHS BiJl CYIIPOTUBHOTO;
popmy.troe:

O3HAYeHHs. CYMDKHHUX 1
BEPTUKAJIbHUX KYTIB, MAPAJIEIbHUX 1
NEPICHANKYISIPHUX TIPIMUX,
NepPIEHIUKYISpa, BiICTaHl BiJl TOYKH JI0
IPSIMOi;

81aCMU80CMI.; CYMIXKHUX 1
BEPTUKAIBHUX KYTiB; MapaJeIbHUX 1
NEPHeHAUKYISIPHUX TPSIMUX, KYTIB,
YTBOPEHUX MPHU MEPETUHI NapaIeTbHUX
OPSIMUX CIYHOIO;

03HaKU TIAPANIEIbHOCTI MPSIMUX
BHMIpPIO€ Ta 00YMCJIIOE BiACTaHb Bij
TOYKH JI0 TPSMOT;
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX: TIapaeabHi i
NEePHeHANKYIISIPHI PSMI;
NEePHEeHANKYISP; KyTU, yTBOPEHI MIPH
NEPETHHI IBOX MPSMHX CIYHOIO;

CyMiXHI Ta BepTUKaIbHI KyTH, iX
BJIACTHUBOCTI.

[TapanenpHi Ta MEPICHANKYISPHI
npsiMi, IX BIACTUBOCTI.

[lepnenauxymsp. Biacrans Bij TOUKH
10 mipsimoi. KyT Mixk JBOMa IPSIMAMH,
110 TIEPETUHAIOTHCSI.

KyTu, yrBOpeHi mpu nmepeTrHi JBOX
npsIMHX CiaHOI0. O3HAKH
napajieIbHOCTI MPSIMUX.

BnactuBocTi KyTiB, yTBOPEHHUX TIPH
NIepeTHHI TTapaIeIbHUX TMPIMUAX
CIYHOIO
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0OTPYHTOBY€ TTApATICTBHICTS 1
MEePIEHIUKYISPHICTD MPSIMUX;
JAOBOJAUTH: BJIACTUBOCTI CYMDKHUX 1
BEePTUKAJILHUX KYTiB; TapaICITbHAX
MPSAMUX; TIEPIICHIUKYIISIPHAX TIPSIMUX;
3aCTOCOBY€ BHBUYCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 33,124

Tema 3. TPUKYTHUKHNU. O3HAKH PIBHOCTI TPUKYTHHMKIB (22 200)

YyeHb/ydeHUuUs:

HABOJAUTH NPUKJIAIN: TCOMETPUYHUX
¢iryp, yKka3aHux y 3MICTI; pIBHUX
diryp;
MOSICHIOE, 1110 TaKe piBHI QIrypH;
dpopmy.iroe:
* 03HA4eHHs: 30BHIITHHOTO KyTa
TPUKYTHUKA; PI3HUX BHUJIIB TPUKYTHHUKIB;
OiCEeKTpHCH, BUCOTH, MEiaHU
TPUKYTHUKA;

eracmugocmi: pIBHOOEAPEHOTO 1
IPSIMOKYTHOTO TPUKYTHUKIB;
O3HaKu.: PIBHOCT1 TPUKYTHHKIB,
PIBHOOGIPEHOTO TPUKYTHUKA,
KkJIacudikye TPUKYTHUKY 332 CTOPOHAMHU
13a KyTamu;
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX: PIBHOCTOPOHHI,
piBHOOEIpEH1, MPSIMOKYTHI TPUKYTHUKH
Ta X €JIEMEHTH; 30BHIIIHIN KyT
TPUKYTHHKA; PIBHI TPUKYTHUKH;
OOTPYHTOBY€: HAJICKHICTh TPUKYTHUKA
J10 TIEBHOTO BHU]Y; PIBHICTh
TPUKYTHUKIB;
JAOBOJAUTH: BJIACTUBOCTI i O3HAKU
PIBHOOEPEHOTO TPUKYTHHUKA;
BJIACTUBICTh KYTIB TPUKYTHHKA;
BJIACTUBICTH 30BHIIIHBOTO KyTa
TPUKYTHUKA;

TpukyTHUHK 1 Hioro eneMeHTH. Bucora,
OicexTpuca 1 MellaHa TPUKYTHHUKA.

PiBHicTh TeomeTpuunux ¢iryp. O3Haku
PIBHOCTI TPUKYTHHUKIB.

Buau TpukyTHHKIB.

PiBHOOEIpEHMI TPUKYTHUK, HOTO
BJIACTHMBOCTI Ta O3HAKH.

HepiBHiCTh TPUKYTHUKA.
Cyma KyTiB TPUKYTHHKA.

30BHIINIHIN KYyT TPUKYTHUKA Ta HOTO
BJIACTHUBOCTI.

BnactuBocTi MpsSMOKYyTHUX
TPUKYTHHKIB
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3aCTOCOBY€ BUBYCHI O3HAUEHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a/1a4
MPAKTHYHOTO 3MiCTy

Tema 4. KOJIO I KPYT (8 200)

YyeHb/ydeHus:
HABOJAUTH NPUKJIAIN T€OMETPUIHUX
¢biryp, ykazaHux y 3MiCTI;
dpopmytroe:

O3HA4eHHs. KOJa, KpyTa, iX eJIEMEHTIB;
JOTUYHOT /10 KOJIa; CEPEIMHHOTO
NepreHIuKYIsipa 10 BiIpi3Ka; KoJa,
OTMMCAHOTO HABKOJIO TPUKYTHUKA, 1 KOJIa,
BIIMCAHOTO B TPUKYTHHK;

g1acmu8ocmi: CEpEIUHHOTO
NepHeHANKYISIpa 10 BIAPI3Ka;
OICEeKTpUCH KyTa; TOTUYHOI /10 KOJIa;
JTiaMeTpa 1 XOpau KoJia; CepeTMHHNX
NePIEHIUKYISAPIB 10 CTOPIH
TPUKYTHHUKA; OICEKTPUC KYTIB
TPUKYTHUKA;
300paxkye Ta 3HAXOAUTh Ha

MAJIIOHKAX: KOJIO Ta HOTO €JIEMEHTH;
JOTUYHY JI0 KOJIa; KOJIO, BIIKCAHE B
TPUKYTHHK; KOJIO, OITUCAHE HABKOJIO
TPUKYTHUKA;

BHKOHYE€ ITUPKYJIEM 1 JIIHIAKOIO 3a1a4i
Ha oOy/I0BY BKa3aH1 y 3MICTi;
3aCTOCOBY€ BUBUYCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHSA 3a/1a4,
30KpeMa MPaKTUYHOTO 3MICTY

Komno. Kpyr.
JloTnuHa 110 Kona Ta ii BIacCTHUBICTb.

OcHoBHIi 3aj71a4i Ha TOOYIOBY:

- moOy/l0Ba TPUKYTHHUKA 3a TPhOMa
CTOpOHAMU;

- moOyaoBa KyTa, 10 IOPIBHIOE
JTAHOMY;

- moOynoBa OiCEKTPUCH JIAHOTO KYTa,

- MO AaHOTO BiJpi3Ka HABIILJ,

- moOyaoBa MPSMOi,
MEPIEHAUKYISAPHOL 10 TaHOI.

Koo, onucane HaBKOJIO TPUKYTHHUKA.

KOJ'IO, BIIMCAHC B TPUKYTHHUK

Po3B’s13y€ 3a1a4i NPAKTHYHOI0 3MICTY HA: 3HAXO/KCHHS BIJCTaH1 J0
HEIOCTYIHOT TOUKH; BCTAHOBJICHHSI PIBHOBIIIAJICHOCT1 00’ €KTIB HA TIOBEPXHI
3emuli; BAKOPUCTAHHS KOPCTKOCTI TPUKYTHHUKA B OyAIBHHUIITBI TOIIIO

8-i1 ki1ac

I'EOMETPIsA
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(70 200, 2 200 na muosicoenn, pezepe — 12 200)

OuikyBaHi pe3yJabTaTH
HABYAJIbHO-MI3HABAJIBLHOI Ii1JILHOCTI
YUHIB

3MicT HABYAJILHOIO MaTepiaJjry

Tema 1. YOTUPUKYTHUMKH (22 200)

YyeHb/ydeHUuUs:
HABOIUTH NMPHUKJIAAA T€OMETPUUHUX
¢iryp, yKkazaHux y 3MiCTI;
MOSICHIOE, 1110 TAKe: YOTUPUKYTHUK;
OITYKJIUM 1 HEOMYKJINI YOTUPUKYTHHUK;
€JIEMEHTH YOTUPHUKYTHUKA;

popmy.troe:

O3HAYEHHA | 61ACMUBOCMI
BKA3aHUX Y 3MICTI
YOTUPUKYTHHUKIB; LIEHTPAJIbHUX 1
BIIMCAHMX KYTiB; BIUCAHOTO 1
OINHUCAaHOTO YOTUPHUKYTHHUKIB;
CepeHbOI J1HIT TPUKYTHUKA 1
Tparnertii;

O3HaKu TIapaieJorpama;
BIIMCAHOTO 1 ONMCAHOTO
YOTUPUKYTHUKIB;

meopemy.: daneca; mpo cymy
KyTiB YOTUPUKYTHUKA;

KkJIacuikye YOTUPUKYTHUKY;
300paxye€ Ta 3HAXOAUTHh HA MAJIOHKAX
YOTUPUKYTHUKHU PI3HUX BUJIB Ta iX
€JIEMEHTH;

OOIPYHTOBY€ HAJICKHICTb
YOTUPHUKYTHHUKA J0 MIEBHOTO BUY;
JAOBOJAUTH: BIACTUBOCTI i O3HAKHU
napa’snenorpama; BIacTUBOCTI
IpsIMOKyTHHKa, poM0a, KBaipara;

YoTupukyTHHK, iioro eneMeHTu. Cyma
KyTIB YOTHpUKyTHHUKA. [lapanenorpam,
HOTO BJIIACTUBOCTI i O3HAKH.

[IpssMOKYTHHK, poMO, KBaJpar Ta ix
BiacTUBOCTI. Tpaneris.

Brucani Ta nenTpanbhi Kytu. Briimcani
Ta ONKCaHI YOTUPUKYTHUKH.

Teopema @aneca. Cepeans niHis
TPUKYTHHUKA, 11 BIACTHUBOCTI.

34




3aCTOCOBY€ BUBYCHI O3HAUEHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHA 3a/1a4,
30KpeMa MPaKTUIHOTO 3MICTY

Tema 2. IOAIBHICTDb TPUKYTHMUMKIB (/0 200)

YyeHb/ydeHus:
HABOIUTH NMPHUKJIATU TOTIOHUX
TPUKYTHHKIB,;
MOSICHIOE 3B’ 30K MIX PIBHICTIO 1
MO/IIOHICTIO TeOMETPUIHUX (Piryp;
popmy.roe:
meopemy: TIpO MeiaHu
TPUKYTHHUKA; TIPO BIACTUBICTH
OICEeKTPUCH TPUKYTHHKA,;
O3HAa4eHHs TIONIOHUX TPUKYTHUKIB;
03HaKy TOJIOHOCT1 TPUKYTHUKIB;
y3aeanvheny meopemy daneca;
300paxy€ Ta 3HAXOAUTH HA MATIOHKAX
Mo/1iI0H1 TPUKYTHUKH;

00TPYHTOBY€E NOIIOHICTh TPUKYTHUKIB;
3aCTOCOBY€ BUBUYCHI O3HAYCHHS U
BJIACTUBOCTI JI0 PO3B’sI3yBaHHA 3a/1a4,
30KpeMa IpH 3HAXOKEHH1 BiICTaHEeH
Ha MICIIEBOCTI

V3aranpHeHa Teopema Paneca.
[TomiOH1 TPUKY THUKHU.
O3Haku MOJIOHOCT1 TPUKYTHHUKIB.

BnactuBicth MeniaHu Ta OiCEKTpUCH
TPUKYTHHUKA

Tema 3. PO3B’AA3YBAHHA IIPAMOKYTHUX TPUKYTHUKIB (/4 200)

Y4yenb/yueHuus:
HABOIUTH NMPUKJIATUA TEOMETPUIHUX
¢biryp Ta CriBBIIHOIIEHB, YKa3aHUX Y
3MICTI;
NMOSICHIOE: 1110 Take Mmoxwuia Ta 1i
MPOEKIIisT; [0 O3HAYAE «PO3B’A3aTH
MPSMOKYTHHIN TPUKYTHUK;
popmy.roe:
© gracmueocmi IEPIICHANKYISApa 1

MOXMJIOT;

O3HA4eHHs CUHYCa, KOCHHYCA,

TaHTeHCca rOCTPOro KyTa

IPSIMOKYTHOTO TPUKYTHHKA;

CuHycC, KOCHHYC, TAHT€HC TOCTPOTrO KyTa
IIPSIMOKYTHOTO TPUKYTHHKA.

Teopewma Ilidaropa.

[lepnenaukymsp 1 moxmia, ix
BJIACTHUBOCTI.

CriBBIJHOIIEHHS M)XK CTOPOHAMH 1
KyTaMU IIPSIMOKYTHOTO TPUKY THHUKA.
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meopemy Iliaropa;
CHiBBIOHOUIEHHS MK CTOPOHAMM 1
KyTaMU IPSIMOKYTHOTO
TPUKYTHUKA;
3HAXOJAUTh HA MAJIOHKAX CTOPOHU
MPSIMOKYTHOTO TPUKYTHHKA,
BIJIHOIICHHS SIKUX JOPIBHIOE CHHYCY,
KOCHHYCY, TAHT€HCY BKa3aHOTO
TOCTPOTO KYTa,
004YMCJIIO€ 3HAUCHHS CUHYCa, KOCUHYCA,
TaHreHca s kyTiB 30°, 45°, 60°;
poBoaMThL Teopemy Ilidaropa;
PO3B’A3Y€ MPSIMOKYTH1 TPUKYTHUKU
3aCTOCOBY€ BUBUYCHI O3HAYEHHS U
BJIACTUBOCTI J0 PO3B’sI3yBaHHA 3a/1a4,
30KpeMa MPaKTUYHOTO 3MICTY

3HaYEHHs CUHYyCa, KOCUHYCa, TAHT'€HCa
TESKUX KYyTiB.

Po3B’s13yBaHHS IPSIMOKYTHHUX
TPUKYTHUKIB

Tema 4. MHOT'OKYTHUMKM. IIJIOLII MHOI'OKYTHHUKIB

(12 200)

YyeHb/ydeHUIs:
HABOJAUTH NMPUKJIAIN TEOMETPUIHUX
Gbiryp, ykazaHux y 3MiCTi;
MOSICHIOE, 1110 TaKe: MHOTOKYTHHUK Ta
HOTO €JIEMEHTH; TIJI0Ia MHOTOKY THUKA;
MHOTOKYTHHK, BIIMCAHHUH Yy KOJIO Ta
OINMCAaHUM HAaBKOJIO KOJIA;
dpopmy.roe:

* 03HAYeHHs.. MHOTOKYTHUKA,
BIIMCAHOTO y KOJIO; MHOTOKYTHHUKA,
OMKCAHOTO HABKOJIO KOJIA;
meopemy: Tpo TUIOLLY
MPSAMOKYTHHKA, TTapajiejiorpama,
TPUKYTHUKA, Tpamnerii;

3aMUCY€ Ta MOSICHIOE (hOPMYJIM IO
reoMeTpUYHMUX (PIryp, YKazaHuX y
3MICTI;

300paKy€ Ta 3HAXOAUTH HA MAJTIOHKAX:
MHOTOKYTHHK 1 HOTO €JIEMEHTH;
MHOTOKYTHHUK, BIIUCAHUH Yy KOJIO;
MHOTOKYTHHK, OTIICAaHUI HaBKOJIO KOJIa;

MHOrOKyTHUK Ta MOTO €JIEMEHTH.

MHOTrOKyTHUK, BHUCAHUM Y KOJIO, 1
MHOTOKYTHHK, OITUCAHUN HABKOJIO
KOJIa.

[TOHATTS 101 MHOTOKYTHHKA.
[Tnomii npsMOKYTHHKaA,

napajenorpamMa, poMm0a, TPUKYTHHKA,
Tparnenii
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CHIiBBIAHOCHUTB 3 00'€eKTaMU
HAaBKOJIUIITHBOI JIMCHOCTI BKa3aHil y
3MicTi Birypu;
00YHCIII0E TJIOILII BKA3aHUX Yy 3MICTI
hiryp;
3aCTOCOBY€ BUBUYCHI O3HAYCHHS,
BJIACTUBOCTI Ta (YOPMYIIH 10
PO3B’sI3yBaHHS 33/1a4, 30KpeMa
3HaXOMKEHHSI IO PeaibHUX 00’ €KTIB;
PO3B’sI3y€ 3aja4i Ha: pO3OUTTS
MHOTOKYTHHKA Ha PIBHOBEJIHKI;
JOCHIKEHHST PIBHOCKJIAJEHOCTI
MHOTOKYTHHUKIB TOIIIO

Po3B’s13y€ 3a1a4i NPaKTUYHOIO 3MiCTy HA: BU3HAYEHHS BIJCTaHI JJO HEAOCTYIHOI
TOYKH; BUCOTHU MPEAMETA; 3HAXOKEHHS KyTIB (KyTa MiIHOMY JOPOTH, BIJIKOCY,
KyTa, MiJl SKUM BUJHO JIESIKUN MPEIMET) TOIO

9-i1 KJ1ac

I'EOMETPIA

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

OuikyBaHi pe3yJbTaTn
HAaBYAJbLHO-MI3HABAJLHOI JiSIJILHOCTI
Y4HIB

3MicT HABYAJIBLHOI0 MaTepiaxy

Tema 1. KOOPANHATHU HA IIVIOUHI (8 200)

Y4deHnb/yueHuus:
HABOIUTH NMPUKJIATU CITIBBIIHOIICHD,
YKa3aHUX y 3MICTI;
MOSICHIOE:
10 TaKe CUHYC, KOCUHYC, TAHTCHC
kyTiB Bi7 0° 10 180°; piBHSHHS
hirypn;
SK MOJICHA 3a0amuy Ha KOOPIUHATHIH
IUTOLMHI: IIPSIMY; KOJIO;

CuHyc, KOCUHYC, TaHTeHC KyTiB Bij 0°
1o 180°.
TOTOXKHOCTI:

sin (180° — o) = sin

cos (180° — a) =—cos a.

Koopaunaru cepearau Biapizka.

Bigcrads MK I1BOMa TOYKAMH 13
3aJIaHUMH KOOpIAMHATAMH.
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(hopmyJTI0€ TEOPEMU TIPO:
BIJICTaHb MK JJBOMa TOYKAMH;
KOOPJIMHATH CEePEeIMHU BIIPI3Ka;
3amucy€ Ta MOSICHIOE:
© ¢hopmynu KOOPAMHAT CEPEIUHH

B1JIpi3Ka, BIICTaH1 MIJK JIBOMa

TOYKaMU,

PIBHAHHA KOJIA, TIPSAMOT;
300paxy€ Ta 3HAXOAUTH HA MATIOHKAX
reoMeTpuuHy Qirypy (mpsmy, Komio) 3a ii
PIBHSIHHSAM Y 3aJaHili cUCTeMI1
KOOP/IMHAT;
00uMCIIoE:

KOOPJMHATH CEPEANHU BiJIPI3Ka;
BIJICTAaHb MK JJBOMa TOYKaMH,

3aJJaHUX CBOIMU KOOPAUHATAMMU;
AOBOAUTH TEOPEMY IMPO: BIACTaHb M1k
JIBOMa TOYKaMH; KOOPJUHATH CePEIUHU
BIJIPI3Ka;
3aCTOCOBY€ BUBUYEHI (opMyInu i
piBHSHHS QITYp 10 po3B’sA3yBaHHS 3a4a4

PiBHsiHHS KOJIa 1 IPAMOT

Tema 2. BEKTOPHU HA IIVIOIUHI (/2 200)

YyeHb/ydeHUIs:

HABOAWTH MPUKJIAAU: PIBHUX,
MPOTUJICKHUX, KOJIIHEAPHUX BEKTOPIB;
MOSICHIOE:

W0 maxe: BEKTOP; MOAYJIb 1
HaMpsM BEKTOpa; OMUHUYHUN
BEKTOD; HYJIb-BEKTOP; KOJIiHEapHi
BEKTOPH; MPOTHUIICKHI BEKTOPH;
KOOPJMHATU BEKTOPA; cyMa 1
PI3HUIIS BEKTOPIB; TOOYTOK BEKTOpa
Ha YUCJIO;

5K 3a0amu BEKTOP;

5K 8I0KIaCMU BEKTOP BiJ 3a1aHOI
TOYKU;

3a AKUMU NPABUIAMU 3HAXOOSMb:
CYMy BEKTOpIB; J0OYTOK BEKTOpa Ha
YHCIIO;

dpopmytroe:

Bexrop. Moaynb 1 HampsiM BEKTopa.
PiBHICTBH BEKTODIB.

Koopaunaru Bektopa. JlonaBanus i
BiJTHIMAaHHSI BEKTOPiB. MHOKCHHSI
BeKkTopa Ha yucio. KomineapHi
BekTopH. CransipHuil 100yTOK
BEKTOPIB
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O3HAYeHHs: PIBHUX BEKTOPIB;
CKaJIsipHOTO TOOYTKY BEKTOPIB;
gracmugocmi: A HAJl
BEKTOpaMU;
300paskye i 3HAXOAUTH HA MAJIOHKAX:
BEKTOD; BEKTOP, PIBHUI a00
TIPOTHIICKHHUH TAHOMY, KOJIIHEAPHHH 13
JaHUM, y T. 4. 32 HOTO KOOpAUHATaAMHU;
BEKTOP, 1110 IOPIBHIOE CyMi (PI3HUII1)
BEKTOPIB, J00YTKY BEKTOpa Ha YUCIIO;
004YMCITIOE:
KOOPJMHATH BEKTOpPa, CYMHU
(pi3HHII1) BEKTOPIB, JOOYTKY
BEKTOpa Ha YHUCIIO;
JOBXHUHY BEKTOpa, KyT MIX JIBOMA
BEKTOpaMU;
OOIPYHTOBYE: PIBHICTb, KOTIHEAPHICTh
BEKTODPIB;
3aCTOCOBY€ BUBYCHI O3HAUCHHS I
BJIACTHUBOCTI JI0 PO3B’A3yBaHHs 3a7a4

Tema 3. PO3B’AA3YBAHHS TPUKYTHUKIB (/0 200)

YyeHb/y4eHus:

MOSICHIOE, IO O3HA4a€ «PO3B’sA3aTH
TPUKYTHUKY;

¢opmysoe  Teopemy:  KOCHUHYCIB;
CUHYCIB;

3alMCY€ Ta MOSCHIOE (OPMYIH TUIOIII
tpukyTHuka  (I'epona; 3a  aBoMa
CTOPOHAMH 1 KyTOM MK HUMH);
300paxKye Ta 3HAXOAUTH HA MAJIIOHKAX
CJIEMECHTH TPUKYyTHUKA, HEOOXITHI s
00YMCIIEHHS Horo HEBIIOMUX
CJIEMEHTIB;

00UYMCJIIOE: IOBKUHU HEBIJIOMUX CTOPIH
Ta TpaayCHI MipH HEBIJOMUX KYyTiB
TPUKYTHUKA; TJIOMI TPUKYTHUKIB,;
3aCTOCOBY€E BUBUYECHI (popMynu i
BJIACTUBOCTI JI0 PO3B’I3yBaHHS 3a/1a4

Teopemu KOCHHYCIB 1 CHHYCIB.

dopmynu 17151 3HAXOHKEHHS TUTOIII
TPUKYTHHKA
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Tema 4. IPABUJIBHI MHOTI'OKYTHHUKMHU. TOBXKUHA KOJIA. IIVIOIHA

KPYTA (10 200)

Y4yeHnb/yueHuus:
HABOIUTH NMPHUKJIATA TEOMETPUIHUX
¢Iryp, yKa3zaHux y 3MiCTI;
NMOSICHIOE, 1110 TaKe: Jyra Koja; JOBXKUHA
KOJIa; IUIONIAa KPyTa; NPaBUIbHUN
MHOTOKYTHHK (TPUKYTHUK,
YOTUPUKYTHUK, NIECTUKYTHUK),
BIIMCAHUM Y KOJIO Ta OITMCAHUM HABKOJIO
KOJIa;
CHiBBIAHOCHUTD 3 00'€KTaMU
HABKOJIMILIHBO1 A1ICHOCTI BKa3aH1 y
3MiCTi QIrypH;
004YHCIII0E: PAJIlyC KOJIa 32 CTOPOHOIO
BIIMCAHOTO B HHOT'O IIPABUIILHOTO
MHOTOKYTHHUKA (TPUKYTHHUKA,
YOTUPUKYTHUKA, IIIECTUKYTHHUKA) 1
HABIIaKH; PaJilyc Kojia 32 CTOPOHOIO
OMKMCAHOTO HABKOJIO HHOTO MPAaBUIIBHOTO
MHOTOKYTHHUKA (TPUKYTHHUKA,
YOTUPUKYTHUKA, IIIECTUKYTHHUKA) 1
HABITaKU; JOBKWHU KOJIa 1 AYTH KOJIa;
IJIOIII KpyTa, CeKTopa
Oyaye; npaBUILHUN TPUKYTHHK,
YOTUPUKYTHUK, IECTUKYTHUK;
3aCTOCOBY€ BUBUYCHI O3HAYCHHS,
BJIACTUBOCTI Ta (hOPMYIIH 10
PO3B’sI3yBaHHS 33/1a4

[IpaBunbHUN MHOTOKYTHHK, KOTO BUIU
Ta BIIACTUBOCTI.

[IpaBuibHUI MHOTOKYTHHK, BIIMCAHUHN
y KOJIO Ta OIIMCAaHUM HAaBKOJIO KOJIa.

JloBxxkuHa Koja. JIoBkruHa qyTH KoJa.

[Lnoma kpyra Ta KOro 4acTuH

Tema 5. TEOMETPUYHI IEPEMIIIIEHHS (6 200)

YyeHb/ydeHUuUs:
HABOAUTH NPUKJIAIM:- Qiryp ta ix
00pasiB mpH reOMETPUIHUX
MEePEMIIICHHSX, YKa3aHUX Y 3MICTI;
Gbiryp, sIKi MarOTh IIEHTP CUMETPIi, BICh
CUMETPII; piIBHUX PIryp;
MOSICHIOE, 1110 TaKe: MepeMileHHs (pyX);
oOpa3 (irypu npu reoMeTpUIHOMY
nepeMillieHHi; Girypa, CiMeTpudHa
JIaH1¥ BITHOCHO TOYKH (TIPSIMO1);

[lepemimenns (pyx) Ta #oro
BJIACTHUBOCTI.

CumeTpist BIAHOCHO TOYKH 1 MPSAMOT,
MIOBOPOT, MapajelbHe ePEeHECEeHHS.

PiBHicTh diryp
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CHUMETPIis BITHOCHO TOYKH (TIPSAMOT);
napa’snenbHe IepeHECeHHs; IOBOPOT;
PIBHICTB Diryp;

dpopmy.roe:

* 03HayeHHsA: PIBHUX DIryp;
gnacmugocmi: IEPEMIIICHHS;
CUMETPIi BITHOCHO TOYKH (MPSMOT);
napaneabHOTO TIEPEHECEHHS;
MOBOPOTY;

300paxye€ i 3HAXOAUTH HA MAJTFOHKaX
Gbirypu, B sSIKl IEPEXoaATh JaHi Girypu
IIPU PI3HUX BUAAX NIEPEMIIICHB;
OOIPYHTOBY€: CUMETPHUHICTH JABOX
Gbiryp BiIHOCHO TOYKH (TIPSIMOT);
HasBHICTh Y (Pirypu 1entpa (oct)
CUMETPIi; PiBHICTb Piryp i3
3aCTOCYBaHHSIM MEPEMIIICHb;
3aCTOCOBY€ BUBUYCHI O3HAYEHHS U
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a/1a4

Po3B’s13y€ 3aa4i HA: 3HaXOKEHHS HEBIJIOMHUX €JIEMEHTIB pEAJIbHUX 00’ €KTIB;
3HAXOJKEHHsI IJIOL peaibHUX 00’ €KTIB, HOKPUTTS IUIOIIUHU PaBUIbHUMU
MHOTOKYTHUKaMH TOIIO
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