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Mema 6a3060i 3acanvHoi cepednvboi oceimu: PO3BUTOK Ta  Ccoliami3allis
ocoOHCTOCTI y4HIB, (OpMYyBaHHSI IXHBOI HAI[IOHAJTBHOI CAMOCBIIOMOCTI, 3arajbHOT
KYJIBTYpH, CBITOIJIIIHUX OPIEHTUPIB, E€KOJOTIYHOTO CTHUII0 MHCICHHS 1 TOBEIIHKH,
TBOPUHUX 3[110HOCTEH, TOCHITHUIIPKAX HABUYOK 1 HABUYOK JKUTT€3a0€3MeUeHHS, 3/[aTHOCTI
JI0 CaMOPO3BUTKY Ta CAaMOHABYaHHS B YMOBAaX I7100aJIbHUX 3MIH 1 BUKJIUKIB.

BunyckHUK OCHOBHOT IIKOJIM — 1I€ MATPIOT YKpaiHW, AKUHM 3HAE ii ICTOPII0; HOCIH
YKpaiHChKO1 KYIBTYpPH, SIKUU [OBa)XKa€ KYJIbTYpY IHIIMX HApOdiB; KOMIETEHTHUMN
MOBEIIb, 1[0 BUIBHO CHIJIKYETHCA JEPKABHOK MOBOIO, BOJIOAIE TaKOXK PiHOKO (Y pasi
BIJIMIHHOCTI1) ¥ OJIHIEIO YU KIJIbKOMAa 1HO3EMHHMMH MOBaMH, Ma€ Oa)kKaHHS 1 3IaTHICTb 10
CaMOOCBITH, BUSBIISIE aKTUBHICTh 1 BIAMOBIAJIBHICTh Y TPOMAJICBKOMY M 0COOUCTOMY
KUTTI, 3JaTHUH [0 MIANPUEMIMBOCTI Ta IHIIIATUBHOCTI, MAa€ YSIBJICHHA TIPO
CBITOOY/IOBY, OEpEKHO CTAaBUTHCS 10 NPHPOAU, OE3MEUYHO W JOILIBHO BUKOPHCTOBYE
JTOCSTHCHHS HAYKH 1 TEXHIKH, JOTPUMYETHCS 3JOPOBOTO CIIOCOOY KHTTHI.

IIpoBimHUM 3acoboM  peamizaiii BKa3aHOi METH €  3aIpOBaKCHHS
KOMITETEHTHICHOTO TIiJIXOAy y HaBYaJIbHO-BUXOBHUHUN TIPOIEC 3arajlbHOOCBITHHOT
IIKOJIM IIUISIXOM (pOpMYyBaHHS MPEIMETHHUX 1 KITFOYOBUX KOMITETEHTHOCTEH.

Kypc MaremMaTWiKu OCHOBHOI IIKOJIM JIOTiYHO IPOJOBKYE peaji3allifo 3aB/IaHb
MaTeMaTH4YHOI OCBITM Y4YHIB, pO3IOYaTy B IIOYAaTKOBUX KJIacax, pPO3IIHUPIOIOYN 1
JMOMOBHIOIOUM I[1 3aBAAaHHS BIAMNOBIIHO [0 BIKOBUX 1 MI3HABAJILHHUX MOXKINBOCTEU
IKOJISIpiB. B 0CHOBY mOOYI0BM 3MICTy Ta opraHizallii nmporecy HaBUYaHHS MaTeMaTHKH
MOKJIAZICHO KOMNEeMeHMHICHULl Ni0Xi0, BIAMOBIAHO O SIKOTO KIHIICBUM PE3yJIbTaToM
HaBYaHHS TMpeaMera € c¢GoOpMOBaHI TIEBHI KOMIETEHTHOCTi, SIK 3JaTHOCTI Y4YHS
3aCTOCOBYBAaTH CBOi 3HAaHHS B HaBYaJbHUX 1 pEaJbHUX KUTTEBUX CHUTYAIlIAX,
MIOBHOIIIHHO OpaTH y4acTh B JKHTTI CYCIIUJIBCTBA, HECTH BIAIMOBITAIBHICTH 32 CBOI Jii.
HapuanHs maTreMaTWMKH B OCHOBHIM IIKOmi Ilepembadae (popMyBaHHS IIPESAMETHOI
MaTeMaTHYHOT KOMIIETEHTHOCTI, CYTHICHHM OmHUC SKOi1 TMomaHo y po3aium «OuikyBaHi
pe3ylnbTaTH HaBYAIBHO-III3HABAJIBLHOI JISJIBHOCTI» IIi€el mporpamu. DopMyBaHHS
3a3HAYEHOT KOMIIETEHTHOCTI TMIAMOPSIAKOBYEThCS —peaiizaiii 3arajJpbHUX 3aBIaHb
IIKUIPHOT MaTeMaTUIHO1 OCBITH. J{0 HMX HaIeXKaTh:

e (bopMyBaHHS cmasnenHs 10 MATEMATHKHU K HEeB11’ €MHOI CKJIaJ0BO1 3arajabHO1
KYJIBTYPH JIFOIUHU, HEOOX1THOT YMOBH i1 ITOBHOIIIHHOTO KHUTTS B CY4aCHOMY CYCITUIBCTBI
Ha OCHOB1 O3HAHMOMIICHHS 3 i/IeIMH 1 METOJaMHM MaTeMaTHKH SK YHIBEpCaJbHOI MOBHU
HayKH 1 TeXHIKH, ¢(DeKTUBHOTO 3aC00y MOJCIIIOBAHHS 1 JTOCIIPKEHHS TPOIECIB 1 SIBUII
HABKOJIUIITHBOTO CBITY;

e 3a0€3MEUCHHS 0607100iHHSA MAaTEMaTHYHOI0 MOBOI, PO3yMIHHS HUMH
MaTeMaTUYHO! CHUMBOJIIKM, MaTeMaTHYHUX (GopMyn i Momened SK TaKuX, MO Jal0Th
3MOT'Y OTIMCYBATH 3arajibHi BIACTHBOCTI 00’ €KTIB, MPOIIECIB Ta SBHIIL;

e (hopmyBaHHS 30amHOCmi TOTTYHO OOTPYHTOBYBATH Ta JOBOJAUTH MareMaTU4HI
TBEP/KEHHS, 3aCTOCOBYBAaTM MAareMaTW4YHI METOAM Yy TPOIeCi pO3B’si3yBaHHS
HaBYaJbHUX 1 MPAKTUYHUX 3aJ1a4, BUKOPUCTOBYBATH MaTEeMaTU4H1 3HAHHS 1 BMIHHS Mif
yac BUBYCHHS THITMX HaBYAIBHUX MPEIMETIB;

® DO3BUTOK YMiHb TIPAIIOBATH 3 MIAPYYHUKOM, OIpPAI[bOBYBAaTH MaTeMaTH4HI
TEKCTH, IIYKaTH 1 BUKOPHUCTOBYBAaTH [IOAaTKOBY HaBUaJIbHY 1H(QOpPMAIII0, KPUTUYHO



oIiHIOBaTH 37400yTy 1Hpopmaliro Ta 11 JKepela, BHOKPEMJIIOBATH TOJOBHE,
aHaji3yBaTH, pPOOUTHM BUCHOBKHM, BHKOPUCTOBYBaTHM OTpUMaHy I1H(opmalio B
0COOMCTOMY >KHTTI;

e (GopmyBaHHSI 30amHocmi OLIHIOBATH TPaBHIBHICTH 1 paIliOHAJIBHICTh
pO3B’s3yBaHHS MareMaTUYHUX 3aJa4, OOIPYHTOBYBaTH TBEPIKEHHS, MPUHAMATH
pIIIEHHS B yMOBaX HEMOBHO1, HA/JIUIIIKOBO1, TOYHOT Ta KMOBIpHICHOT 1H(OpMAIIii.

Kpim 1mux 3arajapbHUX OCBITHIX 3aBJaHb B OCHOBHIN IIKOJI peasli3ylOThCS TaKi
crienudivyH1 151 JAHOTO €Tany HaBUYaHHS MaTeMaTUKHU OCBITHI 3aBJIaHHS:

® PO3UIMPEHHS 3HAaHb NPO YKUCIO (Bi HATypadbHUX YHCENl N0 JIHNCHUX),
dopMyBaHHS KyJbTYpPH YCHHUX, TUCBMOBHUX, IHCTPYMECHTAJIBLHUX OOUNCIICHB;

e (¢dopMmyBaHHsA cucTeMU (YHKIIOHATBHUX IOHATH, YMiHb BHKOPHUCTOBYBAaTH
dbyHKIii Ta iX rpadiku sl XapaKTEPUCTUKHU 3aJ€KHOCTEH MDK BEIUYMHAMHU, OIMHCY
SIBUII] 1 TIPOIIECIB;

e 3a0e3MeueHHs OBOJIOIIHHS YUHSIMHU MOBOIO aireOpu, yMiHHSMHU 371HCHIOBATH
NEePETBOPEHHST anreOpaiyHuX BHUpPa3iB, PO3B’sI3yBaTH pPIBHSAHHSA, HEPIBHOCTI Ta ix
CUCTEMH, MOJICJIIOBATH 3a JIOMIOMOIOI0 PIBHSIHB peasbH1 CUTYyallli, MOSCHIOBATH 3400yT1
pe3yIbTaTH;

e 3a0e3MeuUeHHs OBOJIOAIHHSA MOBOKO T'C€OMETpii, PO3BHUTOK iX MPOCTOPOBHUX
ySIBJICHb 1 ySBH, YMIHb BHKOHYBaTH OCHOBHI I'€OMETpPHUYHI MOOYIOBH 3a JOIOMOTOIO
T€OMETPUYHUX 1HCTPYMEHTIB (JIHIMKHU 3 MOAUIKAMHU, TPAHCIIOPTHPA, KOCHUHIIS, [IUPKYJIS
1 JTIHIHAKW);

e (opmyBaHHS 3HAHb IIPO TEOMETPUYHI (IrypH Ha IUIOMIMHI, iX BIACTUBOCTI, a
TaKOXX YMIHb 3aCTOCOBYBAaTH 3/100yTi 3HAHHS Y HAaBYAJIbHUX 1 )KUTTEBUX CUTYAIlIsX;

e (opmyBaHHS YSABICHHS PO HAUIIPOCTIIII T€OMETPUYHI (Iirypu B IIPOCTOPI
Ta iX BJACTHBOCTI, a TaKOXX NEPBUHHHX YyMiHb 3aCTOCOBYBaTH iX Yy HaBYAJIBHHUX 1
KUTTEBUX CUTYAIIAX;

e oO3HailloMJIEeHHS 31 cmocob0aMu 1 MeTogaMHM MaTeMaTHYHUX JOBEIACHD,
dbopMyBaHHS YMiHb 1X MPAKTHYHOTO BUKOPUCTAHHS,

e (opmyBaHHS 3HaHb PO OCHOBHI T€OMETPUYHI BEIUIMHU (JTOBKHUHY, IIJIOILY,
00’eM, Mipy KyTa), IPO CIIOCOOH iX BUMIPIOBAaHHS W OOYMCICHHS JJIs INTAHIMETPHYHUX 1
HaWMPOCTIIIUX CTEPEOMETPUYHUX (QIryp, a TaKOX YMIHHS 3aCTOCOBYBATH 3700YTi
3HAHHS Y HABYAJIBHHX 1 KUTTEBUX CUTYAIIISX;

® BUBYCHHS TEOMETPUUYHUX TMEPETBOPEHBb IUIONIMHU Ta iX HAWIPOCTIIIHX
BIACTHBOCTEH, a TaKOXX PO3BUTOK B Y4HIB (YHKIIOHAJIBbHUX VSBICHb Ha
F€OMETPUYHOMY 3MICTI;

KpiM TOTO, HaBYaHHS MaTEMaTHKX Ma€ 3pOOUTH MEBHUI BHECOK Y (OpMyBaHHS
KITFOYOBUX KOMIIETEHTHOCTEH.



Kurouosi KommnonenTu
KOMIIETEHTHOCTI
CninikyBaHHA Yminna: craButu 3anuTaHHs 1 pO3Mi3HABATU

aepkaBHOIO (i
pinHoo — y pasi
BiAMiHHOCTI) MOBaMH

mpo0ieMy; MIpKyBaTH, POOMTH BUCHOBKH Ha OCHOBI
iHopmarlii, mogaHoi B pi3HUx hopmax (y TaOIuLsX,
niarpamax, Ha rpadikax); po3yMiTH, MOSCHIOBATH 1
MEePETBOPIOBATH TEKCTH MaTeMaTUYHUX 3aja4 (YCHO 1
MHUCHMOBO), TPAMOTHO BHUCJIOBIIOBATHUCS P1HOIO
MOBOIO; JIOPEUYHO Ta KOPEKTHO BKUBATH B MOBJICHH1
MaTeMaTH4YHy TEPMIHOJIOT1I0, YITKO, JAKOHIYHO Ta
3p0o3yMiIo GOPMYITIOBATH TYMKY, apTyMEHTYBaTH,
JIOBOJIUTHU MPABWIBHICTh TBEP/KEHbB; MOMOBHIOBATU
CBI1i CJIOBHMKOBUH 3ariac.

Cmaenennsn: po3yMiHHS BaXXJIUBOCTI YITKUX Ta
JAKOHIYHUX (POPMYITFOBAHb.

Haeuanwni pecypcu: 03Ha4eHHS MOHATD,
(dbopMyITIOBaHHSI BIACTUBOCTEH, IOBEJICHHS TEOPEM

ChninkyBaHHs
iHO3eMHHUMM MOBAMH

Yminna: cninkysarvcs iHO3€MHOIO MOBOIO 3
BUKOPHUCTAHHIM YHCJIIBHHKIB, MATEMaTHYHHUX TTOHATH 1
Hay)KHBaHIIINX TEPMiHIB; CTABUTH 3alTMTaHHS,
(dopMyITIOBaTH MPOOJIEMY; 3iCTaBIATH MaTeMaTHIHUH
TEPMIH Y1 OYKBEHE MO3HAYCHHS 3 HOTO MOXOMKCHHSIM
3 IHO3eMHOI MOBH, ITPaBUJILHO BUKOPHUCTOBYBATH
MaTeMaTHYH1 TEPMIiHHU B IIOBCAKAECHHOMY JKHTTI.
Cmaenenns: yCBIIOMJICHHS Ba)KJIMBOCT1 BUBYCHHS
1HO3EMHUX MOB JJIsI PO3YMIHHS MaTeMaTHYHUX
TEPMIHIB Ta MO3HAYEHbB, MOIIYKY 1HGOpMaIlii B
IHITOMOBHHX JKepeliax.

Haesuanwvni pecypcu: TEKCTH iHO3EMHOIO MOBOIO 3
BUKOPHUCTAHHIM CTaTUCTUYHUX JAHUX, MAaTEMaTUIHHUX
TEPMiHIB

Maremarnuna
KOMIIETEHTHICTH

Yminna: onepyBaru uucioBoro iHpopMmariero,
TCOMETPUYHHMU 00’ €KTaMU Ha IUIOIIMHI Ta B
IIPOCTOPI; BCTAHOBITIOBATH BITHOIICHHS M1XK
peallbHIMU 00’ €KTaM1 HaBKOJIHUIITHBO1 JIHCHOCT1
(MpUpOTHUMHU, KYJABTYPHUMH, TEXHIYHHMH TOIIIO);
PO3B’s3yBaTH 3aJ1a4i, 30KpeMa MPaKTUIHOTO 3MICTY;
OymyBaTH 1 JOCTIHKYBaTH HAUTIPOCTIII MaTeMaTuyHi
MOJIeITi peallbHUX 00'€EKTIB, MPOIIECIB 1 SIBUIII,
IHTEpPIPETYBATH Ta OLIIHIOBATH PE3yIbTaTH;
IIPOTHO3YBaTH B KOHTEKCTI HaBYAIbHUX Ta MPAKTHUYHUX
3a/1a4; BUKOPHUCTOBYBATH MaTeMaTHYHI METOIH Y
KUTTEBUX CUTYaIISIX.




Cmaenenna: yCBJIOMIICHHS 3HaYEHHSI MAaTEMAaTUKHU
JUIS1 TOBHOIIHHOTO KUTTSI B CY4YaCHOMY CYCIUIbCTBI,
PO3BUTKY TEXHOJOTTYHOTO, EKOHOMIYHOTO I
000pPOHHOTO MOTEHINIATy JepKaBU, YCIIIITHOTO
BHUBYEHHS 1HIINX AUCIIUAILIIH.

Hageuanwvni pecypcu: po3B'si3yBaHHS MaTEMaTUYHUX
3a/1a4, 30KpeMa TaKuX, 1110 MOJICIIOIOTh peaibH1
YKUTTEB1 CUTYaIlll

OcHoBHi
KOMIIETEHTHOCTI y
NMPUPOIHUYUX
HAyKaX i TEXHOJIOTiAX

Yminna: posniznaBatu nmpobiaeMu, 10 BUHUKAIOTh Y
JIOBKLTI 1 IK1 MOKHA PO3B’sI3aTH 3aco0amMu
MaTeMaTuKH; OyyBaTH Ta JOCHIIIKYBaTU MaTeMaTuyHi
MOJIeJIl IPUPOTHUX SIBUIIL 1 TPOIIECIB.

Cmaenennsa: yCBITOMJICHHS BaKJIUBOCTI MaTEMaTHUKHU
K YHIBEpPCaJIbHOT MOBH HAyKH, TEXHIKH Ta TEXHOJOT1i.
Haeuanwni pecypcu: ckiiajanas rpadikiB Ta Jgiarpam,
K1 UTIOCTPYIOTh (DYHKITIOHAJIbH1 3aJIeKHOCTI
pe3yJIbTaTIB BIUITUBY JIFOJICHKOI TISJIBHOCTI HA IPUPOAY

Indopmaniiino-
mudpona
KOMIIETEHTHICTH

Yminna: ctpykrypyBatu gaHi; IiSITH 32 aJTOPUTMOM
Ta CKJIQJIaTH aJIfTOPUTMH; BU3HAYATH JOCTATHICTh
JAHUX JJIS pO3B’sI3aHHS 3a/1a4l; BAKOPUCTOBYBATH Pi3HI
3HAKOB1 CUCTEMH; 3HAXOAUTH 1HGOpMAIIio Ta
OIIIHIOBATH 1i JOCTOBIPHICTD; IOBOAUTH ICTUHHICTh
TBEPIKCHb.

Cmaenennsa: KpUTHIHE OCMHUCIICHHS 1H(OpMAIIii Ta
JOKeped 1i OTpUMaHHS, YCBiToMIeHHS BakIuBocTi IKT
JU1s1 €PEKTUBHOTO PO3B’I3yBaHHS MaTeMaTHIHUX
3a/1ad.

Hagsuanwshi pecypcu: Bi3yaizamis JaHUX, 100Oyq0Ba
rpadikiB Ta Jiarpam 3a JIOIMOMOTOI0 MPOTPaMHUX
3aco0iB

YMiHHA BUMTHCHA
BIIPOIOBIK KUTTS

Yminna: Bu3nagatu MeTy HaBUAJIBHOI JISTIBHOCTI,
BiIOMpaTH i 3aCcTOCOBYBaTH MOTPiOHI 3HAHHS Ta
CIIOCOOM JISITBHOCTI JIJIS JOCSATHEHHS II€T METH;
OpraHi30BYBAaTH Ta IUIAHYBATH CBOIO HABYAJIbHY
JiSTTBHICTD; MOJICITIOBATH BJIACHY OCBITHIO TPAEKTOPIIO,
aHaJli3yBaTH, KOHTPOJIOBATH, KOPUT'YBaTH Ta
OIIHIOBATH PE3YJbTATH CBOET HABUYAIBHOI JISUTBHOCTI,
JIOBOJUTH MPABWIBHICTH BIACHOTO CY/KEHHS 200
BHU3HABATH ITOMUJIKOBICTD.

Cmaenenna: yCBiIOMIICHHS BIIACHUX OCBITHIX MOTPEO
Ta I[IHHOCT1 HOBUX 3HAHb 1 BMiHb; 3aI[IKaBJICHICTh Y
MI3HAHHI CBITY; PO3YMIHHS BaXKJIMBOCT1 BUUTHUCS
BIIPOJIOBXK YKUTTS; MPArHEHHS 10 BJOCKOHAJICHHS




pe3yNIbTaTIB CBOET AISIILHOCTI.
Haeuanwvui pecypcu: MOACIIOBAaHHS BIACHOI OCBITHHOT
TpaeKTopii

IniniaTuBHICTE i
NiANPUEMIIMBICTD

Yminna: renepyBatu HOBI 171€1, BUpIIYBaTH KUTTEBI
npoOJeMu, aHaI3yBaTH, MPOrPO3yBaTH, YXBATIOBATH
ONTUMAaJIbHI PIIIEHHS; BUKOPUCTOBYBATH KPUTEPIi
paIioHaJbHOCTI, MPAKTUYHOCTI, €(PEKTUBHOCTI Ta
TOYHOCTI, 3 METOK BUOOPY HAMKpPAIIOro pillieHHS;
apryMEHTYBaTH Ta 3aXMINATH CBOIO MO3UIIIIO,
JMCKYTYBaTH; BUKOPUCTOBYBATH PI3H1 CTpATETii,
IIYKal0YM ONTUMAJBLHUX CIIOCOO1B PO3B’sI3aHHS
YKUTTEBOTO 3aBIaHHSI.

Cmaenenna: HIIATUBHICTD, BIIMOBIIAILHICTD,
YIEBHEHICTh y C001; MEPEKOHAHICTD, IO YCIIX
KOMaHIH — I1€ 1 0COOUCTUM YCITiX; TO3UTHBHE
OI[IHIOBAaHHS Ta MIATPUMKA KOHCTPYKTUBHHX 171eH
THIITHX.

Haeuanwni pecypcu: 3anadi mianpueMHHUITLKOTO
3MICTY (ONTUMI3alliifH1 3a/1a41)

ConiajgbHa i
rpoMaasiHChbKa
KOMIIETEHTHOCTI

Yminna: BucnosaroBaTH BIaCHY TYMKY, CIIyXaTH 1
YyTH 1HIINUX, OI[IHIOBAaTH apr'yMEHTH Ta 3MIHIOBaTH
JTYMKY Ha OCHOBI JJOKa3iB; apryMeHTyBaTH Ta
BIJICTOIOBATH CBOIO MO3HUIIII0; YXBaJIFOBATH
apryMEHTOBaHI PIIICHHS B KUTTEBUX CUTYAIIIsIX;
CITIBIIPAIIFOBATH B KOMaH/I1, BUALISATH Ta BUKOHYBaTH
BJIACHY POJIb B KOMaHIHIM poOOTi; aHAII3yBaTH BIACHY
C€KOHOMIUHY CUTYaIlit0, POIUHHUHN OIOKET,
KOPUCTYIOUHCh MaTeMaTUYHUMH METOJIAMH;
OpPIEHTYBATHCS B IIHPOKOMY KOJI1 IIOCIYT 1 TOBapiB Ha
OCHOBI YITKHX KPUTEPiiB, pOOUTH CIIOKUBYNI BHOID,
CIIHPAIOYHCH, 30KpEMa, 1 Ha MaTeMaTH4H1 JaHi.
Cmaenenna: oMaNIMBICTh 1 TIOMIPKOBaHICTh; PiBHE
CTaBJIEHHS 10 1HIIKX HE3AJIEXKHO B1J CTATKIB,
COILaJIBHOTO MOXO/KEHHS; BIIOBIAaJIBHICTE 3a
CIUIbHY CIIPaBy; HAJAIITOBAHICTh HA JIOTTYHE
OoOTpYHTYBaHHS MO3UIII{ O€3 MepeaIacHOTO MEPEXOTY
JI0 BUCHOBKIB; IOBara Jio IpaB JIOANHU, aKTHBHA
MO3UITIS 0710 OOPOTHOM 13 AUCKPUMIHAIIIEIO.
Haesuanwvui pecypcu: 3aaadi COiaJIbHOTO 3MICTY

O0i3HaHICTB i
CaAaMOBHUPAKEHHHA Yy

cepi kKyabTYpH

Yminna: 3nivicHroBatu HeOOXiIH1 pO3PAXyHKHU JJIs
BCTAHOBJICHHS ITPOTOPIiiA, BIATBOPEHHS MEPCIEKTUBRH,
CTBOPEHHSI 00’ €MHO-IIPOCTOPOBUX KOMITO3UIIIIA;
YHAOUHIOBATU MaTeMaTU4yH1 MOJIelli, 300pakaTtu




¢birypu, rpadiku, pUCYHKH, CXEMH, 1arpaMH.
Cmaenenna: yCBIIOMIICHHS B3a€EMO3B’SI3KY
MaTeMaTUKH Ta KyJIbTypy Ha IPUKIaAax 3
aApXITEKTYPH, )KUBOIIHCY, MY3UKH Ta 1H.; PO3YMIHHS
BaXKJINBOCT1 BHECKY MAaT€MaTHKIB Yy 3arajJbHOCBITOBY
KyIpTypYy.

Haeuanwni pecypcu: MareMaTuyHi MOJIEI1 B PI3HUX
BUJIaX MUCTELTBA

10

Exosnoriuna
I'PaAMOTHICTS i
310POBE KUTTH

Yminna: ananizyBatu i KpUTUYHO OLIIHIOBATH
COIlIaJIbHO-€KOHOMIYHI MOi1 B IepKaBl Ha OCHOBI
CTaTHCTHYHUX JIAHWX; BPAaXOBYBaTH MPaBOBi, ETUYHI,
€KOJIOT1UHI 1 CoIliabH1 HACIKH PIIICHb;
pO3Ii3HABATH, K IHTEPIPETAIlii pe3yIbTaTiB
BUPIIIEHHS MPOOJIEM MOXKYTh OYTH BUKOPUCTAH1 JJIsI
MaHIIyJIFOBaHHSI.

Cmaenenns: yCBiJIOMIICHHS B3a€EMO3B’ A3KY
MaTeMaTUKH Ta €KOJIOT1l Ha OCHOB1 CTATUCTUYHHX
JTAHUX; OIIaJIHE Ta OCPEKIIUBE BIAHOIICHHS 10
MPUPOAHIX PECYpPCIB, YUCTOTH JOBKIIA Ta
JOTPUMAHHS CaHITAPHUX HOPM MOOYTY; pO3TIIAL
MOPIBHSUIBHOT XapaKTEPUCTUKH 11010 BUOOPY
3I0pPOBOTO CIIOCOOY KHUTTS; BIaCHA TyMKa Ta MO3UIIS
710 3JIOBKMBAHb aJIKOTOJII0, HIKOTUHY TOIIIO.
Haesuanwvni pecypcu: HaByajabH1 TPOEKTH, 3a7a4l
COIIIAJIPHO-€KOHOMIYHOT'0, €KOJIOT'TYHOTO 3MICTY;
3aa4i, SIKi CHPUSAIOTh YCBIAOMIJICHHIO IIIHHOCTI
3JI0POBOTO CIIOCOOY JKHTTSI

Taki KJIHOYOBI

KOMIICTEHTHOCTI, SK BMIHHS BYUTHCS, IHII[IaTUBHICTH

i

MIIIMPHEMINBICTD, €KOJIOTIYHA T'PaMOTHICTH 1 340pOBHI CIOCiO KHUTTS, COIiaJbHA Ta

rpoMassHCbKa KOMIIETEHTHOCTI

MOXYTb (opMyBaTHCS BIigpa3y 3aco0aMH YCixX

HaBUAJIBHUX IpeAMETiB. BHOKpeMIICHHS B HaBYAJILHUX IIPOrpaMax TaKHX HACKPIZHUX
JIHIA KITI0YOBHX KOMIIETCHTHOCTEH K «Ekogoriuna 0e3meka W cTaJiMii pO3BHTOKY,
«['pomaasinchka BignmoBigaabHICTBLY, «310poB’s1 i 0e3meka», «IlizmpuemuauBicTh i
cupsiMoBaHe Ha (OpPMyBaHHS B YYHIB 3JaTHOCTI
3aCTOCOBYBATH 3HAHHS W YMIHHS y pEAIbHUX KUTTEBUX CHTYAITIsIX.

(dinancoBa TrpamMoOTHICTH»

Hackpi3Hi JiHii Ta iX peaJjizauist



Hackpizni niHii € 3aco0oMm iHTerpaiii KIIOYOBUX 1 3arajJbHOMPEIMETHHX
KOMIIETEHTHOCTEHW, HaBYaJbHUX MPEAMETIB Ta MPEAMETHUX IHKIIB; IX HEOOXITHO
BpaxoBYBaTH Mpu (OpMyBaHHI MIKIILHOTO CEPEAOBUIIIA.

Hackpizni JiHIT € collaJibHO 3HAYMMHUMHU HAJANPEAMETHUMU TeMaMu, SKi
J0TIOMararTh (POPMYBaHHIO B YUHIB YSIBIE€Hb MPO CYCIUIBCTBO B IIJIOMY, PO3BUBAIOTH
3J1aTHICTh 3aCTOCOBYBATH OTPHUMAaH1 3HAHHS y PI3HUX CUTYaIIIsX.

HapuaHHsI 32 HACKPI3HUMU JIHIIMH peati3yeThCsl HacaMIiepe yepes:

Op2aHi3ayitlo HABYAILHO2O Ccepedosuuya — 3MICT Ta 1Tl HACKPI3HUX TeM
BpPaxoBYIOTbCsSI MpU (POpMYBaHHI JAYXOBHOIO, COIIAJBHOIO 1 (DI3MYHOTO CepeoBUIIA
HABYaHHS;

HABYAbHI npeomMemy — BUXOJSAYU 13 HACKPI3ZHUX TEM IMPU BUBYCHHI MpeaMeTa
IIPOBOJISATHCST BIATIOBIHI TPAKTOBKH, MPHUKIAIA 1 METOAM HABYAHHS, PEalli3yIOThCS
HAJIPEAMETHI, MDKKJIACOBI Ta 3arajbHONMIKLIbHI TPOEKTU. POTh HaBUAILHUX MPEIMETIB
IpyU HaBYaHHI 3a HACKPI3HMMHU TeMaMU pi3Ha 1 3aJeKUTh BIJ IUIEH 1 3MICTY
HABYaJIBLHOTO MPEIMETa Ta BiJl TOTO, HACKIJILKY TICHO TOW YW 1HIIUN MPEIMETHUHN ITUKII
OB’ I3aHUM 13 KOHKPETHOIO HACKPI3HOKO TEMOIO;

npeomemu 3a 8UOOPOM,

pobomy 6 npoeKmax,

NO3aKIACHY HABYATILHY pobomy i pobomy 2ypmKia.

KopoTka xapakTepucTHKa HACKPI3HUX JIiHIHA

1. Hackpizna niniss «Ekonoziuna 6e3neka i cmanuii po3eumok» CIpsMOBaHa
Ha (GOpMYyBaHHS B YYHIB COIIaJIbHOI aKTUBHOCTI, BIAIOBIZAJIBLHOCTI Ta E€KOJOTIYHOI
CBIJIOMOCTI, TOTOBHOCTI OpaTd yd4acTh y BHUPIINICHHI IUTaHb 30€pEeKEHHS MTOBKULIA 1
PO3BHUTKY CYCHUIBCTBA, YCBIIOMJICHHS BaXXJIMBOCTI CTAJOTO PO3BUTKY JIJIsI MAHOyTHIX
MTOKOJI1Hb.

IIpoGiemarnka HackpizHoOi HiHII «Ekonoriuna Oe3mneka Ta crajauil PO3BUTOKY
peaizyeTbesl B Kypci MareMaTuKu, HacaMIlepel, Yepe3 3aBlaHHs 3 pealbHUMU JaHUMU
PO BUKOPHUCTAHHS IPUPOTHUX PECYPCiB, iX 30epeKeHHS Ta TPUMHOKCHHSI. AHAJI3 [TUX
JAHUX CIIPUSE€ PO3BUTKY OEPEKIMBOTO CTABICHHS /0 HABKOJIUIIHBOTO CEPEIOBUIIA,
eKoJiorii, (OopMyBaHHIO KPUTHYHOTO MHCIICHHS, BMIHHS BUPINIYBaTH IPOOJIEMH,
KPUTUYHO OI[IHIOBATU MEPCIEKTUBH PO3BUTKY HABKOJIMIITHBOTO CEPENOBHUINA 1 JIIOANHHU.
MoxMBl ypOKH Ha BiIKpHTOMY MOBITpl. [lpm po3rismi miel miHil BakiuBe MiCIe
3aiiMarOTh BIJICOTKOBI OOYMCIICHHS, (PYHKIIIT, €IEMEHTH CTATUCTHKHU.

2. Peanizariis HackpizHOi diHIT «I pomadancvka ionoeioanbHicme» CpusiTAME
(dbopMyBaHHIO BiIMOBIAATHHOTO WIEHA TPOMAJIN 1 CYCIIUTBCTBA, 110 PO3YMI€ TMPUHITATIH 1
MexaHi3Mu (PyHKIIOHyBaHHA cCycmiabcTBa. Ilg Hackpi3Ha IiHISI OCBOIOETHCS B
OCHOBHOMY 4Yepe3 KOJEKTHBHY isUTbHICTh (IOCTIMHHUIIBKI poOOTH, poOOTH B TPy,
MPOEKTH TOMIO), SKa TMOEJHYE MATEMAaTUKy 3 IHIIMMH HAaBYAIBHHUMH TPEIMETaMH 1
pPO3BHBA€E B YYHIB TOTOBHICTh JO CHIBHOpAIll, TOJEPAHTHICTh WIOJO0 PIZHOMAHITHUX
CIOCO01B JISITBHOCTI 1 TYMOK.



HaByaHHsS MareMaTWKW Ma€ BHKJIMKATH B YYHIB SIKOMOTa OUTBIIIE MO3UTHUBHUX
eMoIii, a ii 3MicT — OyTH HaIUICHUM Ha BUXOBaHHS TMOPSIHOCTI, CTapaHHOCTI,
CUCTEMATUYHOCTI, TMOCIHIIOBHOCTI, MOCHUIIOUOCTI 1 dyecHocTi. I[lpukinan BuuTens
MOKJIMKAHUW 31rpaTd BaXJIUBY poJib Y (OpPMYyBaHHI TOJIEPAHTHOIO CTaBJICHHS JI0
TOBApHUIIIiB, HE3AJIEKHO BiJl pIBHS HABYAIbHUX JIOCATHEHB. 3 III€1 %K HACKPIZHOIO JIHIEIO
MOB's13aH1, HANIPHUKIIA]I, POIICHTHI OOYMCIICHHS, €JICMEHTH CTAaTHCTHKH, IO JO3BOJISIOTH
YUHSAM 3pO3YMITH 3HaYEHHS KUIbKICHUX MOKA3HUKIB MPU XapaKTEPUCTHUI[l CYCILIbCTBA 1
HOIr0 PO3BUTKY.

3. 3aBaaHHAM HACKpI3HOI JiHIT «300p0oe’s i He3neka» € CTAaHOBICHHS YYHS SIK
€MOI[IITHO CTIMKOrO 4jeHa CYCIHUIbCTBA, 3/IaTHOTO BECTH 3I0POBUM CMOCIO KUTTH 1
dbopMyBaTH HaBKOJIO ceOe Oe3MeYHe JKUTTEBE CEPEIOBHIIIC.

Hackpizna aiHis «310poB's 1 6e3meka» B Kypcl MaTeMaTHKH peai3yeThCs depes
3aBJIaHHS 3 PCATBHUMH JIAaHUMH PO OE3MEKY 1 OXOpOHY 370pOB’S (TEKCTOBI 3aBIaHHS,
MOB’s13aH1 3 CEPEJOBUIIEM JIOPOKHBOTO PYXY, PYXOM IIIIIOXOMIB 1 TPaHCHOPTHHUX
3aco0iB, BIJICOTKOBUMHU OOUYHCICHHSIMHU 1 Tpadikamu, IO CTOCYIOThCS UYMHHHUKIB
pu3uky). OcobnuBo BakymBui aHamiz npuumH JITII, moB’s3aHuX 13 IEepeBHUICHHIM
MIBUIKOCTI. BapTo 3BepHYTH yBary Ha mpoOJieMH, TIOB’si3aH1 13 pU3UKAMH JJISI KUTTS 1
3I0pOB’ST TP BHWBYEHHI OCHOB MAaTEMAaTHUYHOI CTaTHMCTHKW. BupimeHHs mpooiem,
3HAWJICHUX 3 «ara-e(exTomM» 2, po3rsa] KpaCUBUX F€OMETPUIHUX KOHCTPYKIIiH, TOMIYK
ONTUMAJILHUX METOIB PO3B’s3yBaHHA 3aay TOIIO, 3/1aTHI BUKJIUKATH B YYHIB YUMAJIO
PaJiCHUX EMOITIH.

4. Hackpizna mniHis «Ilionpuemnugicmo i ¢hinancoea zpamomuicmo>» HalllieHa
Ha PO3BHTOK JNJEPCHKUX IHIIIATUB, 3JaTHICTh YCINIIHO [ISTH B TEXHOJOTTIHOMY
MIBUJKO3MIHHOMY  CEpEeIOBHINI, 3a0e3MeueHHs Kpalloro pO3yMiHHS  YYHSMHU
IPaKTUYHUX acMeKTiB (piHAHCOBMX NUTaHb (3MIMNCHEHHS 3a0INaJ)KCHb, 1HBECTYBaHHS,
3aro3uYeHHs, CTpaxyBaHHs, KPEAUTYBAHHS TOIIIO).

s mackpi3Ha JIiHIS TOB'I3aHA 3 PO3B'S3yBaHHSAM NPAKTHYHUX 3aJa4d MO0
IJJaHYBaHHS TOCIOJAPChKOI MISTIBHOCTI Ta PEaibHOI OIIHKHM BIIACHUX MOXKIIMBOCTEH,
CKJIaJIaHHA CIMEHHOro OromkeTy, (hOpMYyBaHHS €KOHOMHOTO CTaBIICHHS IO IPHUPOIHUX
pecypciB. BoHa peanizyeTbesl mij yac BUBUCHHS BIJICOTKOBHX OOUYHCIICHB, PIBHSIHB Ta
byHKIII.

HeoOximHor0  yMOBOIO  (OpMyBaHHS  KOMIIETGHTHOCTEH €  JisUTbHICHA
CIPSIMOBAHICTh HABYAHHS, sIKa Mepen0avac MocTiiHe BKIIOUCHHS YYHIB /10 PI3HUX BUJIB
MeJaroriyHo JOLUILHOI AKTHMBHOI HaBYaJbHO-III3HABAJILHOI AISVIBHOCTI, a TaKoX
MPaKTUYHA WOTO CHPSIMOBAHICTh. JOMUIBHO, /1€ 1Ie MOKJIMBO, HE JIHINE IMOKa3yBaTH
BUHUKHEHHS MaTeMaTHYHOTro (akTy 13 MPAKTUYHOI CHUTYyallii, a ¥ LIIOCTpyBaTu HOTO
3acTocyBaHHs Ha  npaktumi. @DOpMyBaHHIO  MareMaTHYHOI Ta  KJIIFOUOBHUX
KOMIIETCHTHOCTEW CHpHUs€ BCTAHOBJICHHS Ta peaji3aiis y HaBYaHHI MaTeMaTUKU
MDKIPEIMETHUX 1 BHYTPIITHHOMIPEAMETHUX 3B’ SI3KiB, a camMe: 3MiCTOBO-1H(GOpMaIiiHUX,

Y Mip «ara-ecbekToM» MaeTbcs Ha yBasi cninbHe BUpILLeHHS 3aaadi 3 epeKTOM panToBOro 3aoraay,
«EeBPUKNY».
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omnepalifHo-TISIbHICHUX 1 OpraHi3amiiHO-METOIUYHHX. Ix BUKOPHUCTAHHS MOCUITIOE
Mi3HABAJIbHUM I1HTEpPEC YYHIB /10 HaBYaHHSA 1 MIABUILYE pIBEHb iXHBOI 3arajbHOi
KYJIBTYpH, CTBOPIOE YMOBHU [IJIsl CHUCTEMAaTH3allii HaB4YaJIbHOrO Marepiany 1 ¢opMyBaHHS
HAyKOBOT'O CBITOIIIAY. YUHI HaOyBarOTh IOCBIY 3aCTOCYBaHHS 3HaHb Ha MPAaKTUII Ta
MepEHECEHHs iX B HOB1 CUTYyaIlii.

BaxxnuBy posib y HaBYaHHI MaT€MaTUKU BIIIIPA€ CUCTEMaTHYHE BUKOPUCTAHHS
ICTOPUYHOrO MaTepially, AKUH MiABUILYE IHTEPEC N0 BUBYEHHS MaTeMaTUKU, CTUMYIIOE
MOTAT 10 HAYKOBOI TBOPUOCTI, MPOOYIXKY€E KPUTUYHE CTABICHHS A0 (DAKTIB, 1a€ YUHAM
YABJICHHSI TIPO MAaTE€MaTHKy SIK HEBIJ €MHY CKJIaJOBY 3arajibHOJIOACHKOT KyabTypu. Ha
JTOXINIMBUX MPUKIaAaxX CIi MOKa3yBaTH YUHSIM, K PO3BUBAIMCS MaTeMaTUYH1 TOHITTS
1 BIJHOILIEHHA, Teopii W Meronu. O3HAMOMIIEHHS Y4YHIB 3 iMeHaMu Ta OlorpadisiMu
BUJATHUX YYEHHMX, Kl CTBOPIOBAJM MaTeMaTHKy, 30KpeMa BHUIATHUX YKpaiHCBKHUX
MaTeMaTHKIB, CIIPUSATUME HAI[IOHATBLHOMY 1 TAaTPIOTUYHOMY BUXOBAHHIO IITKOJISPIB.

XapakTepucTHKA HABYAJBLHOI0 3MiCTY i 0C00IMBOCTEH HHoro peaJizamii

3MICT MareMaTH4HOI OCBITM B OCHOBHIH IIKONI CTPYKTYPYEThCS 3a TaKUMU
3MICTOBHMU JHHIAMU: YUCIA, SUPA3U, DIBHAHHA I HepieHOCMI, (QYHKYIL; 2eoMempuyuHi
Qieypu, ceomempuuni éeruyunu. KokHa 3 HUX PO3BUBAETHCSA 3 ypaxXyBaHHSM 3aB/IaHb
BHBYCHHS MaTeMAaTHKU Ha IIbOMY CTYII€HI IIKiJIbHOI OCBITH, B IKOMY BHOKPEMIIIOIOThCS
JBa OCHOBHI etamu: 5—6 kmacu 1 7-9 kmacu. OCBiTHI 3aBJaHHS Ha IEpIIOMY eTalli
peanizyroThCsl Y MPOIleC BUBYCHHS €IMHOTO KypCy MaTeMaTWKH, Ha JPYyroMy — JIBOX
KypCiB: alreopu 1 reomMeTpii.

Kypc mamemamuxku 5—6 knacie mnependadae po3BUTOK, 30aradeHHs 1
MOIIMOJICHHS 3HAaHb YYHIB MPO YHWCIa 1 Oii HaJ HUMH, YUCIOBI W OyKBEHI BHpa3H,
BEIIMUMHHU Ta iX BUMIPIOBAHHS, PIBHSHHS, YHMCIIOBI HEPIBHOCTI, a TaKOX YSIBICHBL IIPO
OKpeMi reomMeTpuuHi (Iirypu Ha IUIOIIHMHI 1 B mpocrtopi. IlloHsATiMHMIA amapar,
00YHCITIOBAJIBHI aJTOPUTMH, TpadidyHil YMIHHSI 1 HABHYKH, 1[0 MAlOTh OyTH c(hOpPMOBaHI
Ha [IbOMY €Talll BUBYCHHS KypCY, € TUM IIAIPYHTSAM, 110 3a0e3Medye YCIIIIHS BUBYCHHS
B HACTYITHMX KJacax aJreOpH 1 reoMeTpii, a TaKoX IHIIMX HaBYAJbHUX MPEIMETIB, JIC
3aCTOCOBYIOTHCS MaTeMaTHYH]1 3HAHHS.

OCHOBY KypCy CTaHOBUTH PO3BHUTOK IOHSTTS 4uciia Ta (OPMYBaHHS MIITHHX
oOuncIroBaIbHUX 1 rpadiuHuMX HAaBHYOK. Y 5-6 Kiacax BiOyBa€eTbCsS ITOCTYIIOBE
PO3MIMPEHHS MHOKWHH HATYPATbHUX YHCEN O MHOKHWHHU PaIliOHAIbHUX YHCEN IIITXOM
MTOCJIIJOBHOTO BBEACHHS NPOOIB (3BHYANHUX 1 JECATKOBHUX), a TAKOX BiJl’€MHHX YHUCEII
paszoM i3 GOpPMYBaHHSAM KYIbTYPH YCHUX, MUCBMOBHX, IHCTPYMEHTAIBHUX O0YMCIICHB.

HaBuanpamii Mmarepian, 1m0 CTOCYEThCS BHpa3iB, BEIWYHMH, PIBHIHb 1
HEPIBHOCTEH, TEOMETpUYHUX (QIiryp, Ma€ 3arajoM TNpPOMNEACBTHUHUNA XapakTep.
O3HalioOMJICHHS 3 HUM TOTY€ Y4YHIB JO CBiJJOMOTO CHCTEMHOTO BHBUYCHHS BiATIOBIIHHUX
TEM y Kypcax amrebpu 1 reomerpii. 30kpema, y4HI MarTh JICTaTh YSABIEHHS IPO
BHKOPUCTAHHSA OYKB JUIA 3amuCcy 3aKOHIB apuMeTHdHux i, (GopmMys, HABIYUTHCH
00YMCITIOBATH 3HAYEHHS MPOCTUX OYKBEHUX BHPA3iB, CKJIAJIAaTH 3a YMOBOWO 3ajadl U
PO3B’sI3yBaTH HECKJIaJH1 PIBHSHHS MEPIIOTO CTENEHs CIIOYaTKy Ha OCHOBI 3aJIEXKHOCTEHN
MDK KOMIIOHEHTaMHM apu(METHYHUX i, a 3roloM 13 BUKOPUCTAHHSM OCHOBHHUX
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BJIACTHBOCTEH piBHSIHBL. BaxinBe 3HAUCHHS IJIS MIATOTOBKH YYHIB IO CUCTEMaTHYHOTO
BUBUCHHS anreOpu, reoMeTpii Ta IHIIKUX MPEAMETIB MaloTh MOYATKOBI BIIOMOCTI MpPO
METOJl KOOPAMHAT, SIK1 JIICTal0Th y4HI 5—6 KIJIaciB: 300pa)keHHs YKrcel Ha KOOPAUHATHIN
OpsMiid, TPAMOKYTHa CHCTEMa KOOPJAWHAT Ha IUIOIIMHI, BHKOHAHHS BIAMOBITHHX
moOy10B, MOOY0BA 1 aHAJI3 OKPEMUX TpadikiB 3aJIEKHOCTEH MK BETMUYUHAMH.

[cToTHEe Miclie y BHBYEHHI1 KypCy 3aiiMarOTh TEKCTOBI 3ajayl, OCHOBHUMH
(YHKIISIMU SKUX € PO3BUTOK JIOTIYHOTO MHCIJICHHS YYHIB Ta UTIOCTpALsl MPAKTUYHOTO
3aCTOCYBaHHS MaTeMaTUYHUX 3HaHb. [lig Wac po3B’s3yBaHHS TEKCTOBHX 3a/1ad YYHI
TAaKO)K BYATHCS BUKOPUCTOBYBAaTH MaTreMaTW4yHi Mojeii. Po3B’s3yBaHHS TakuX 3aaad
CYITPOBO)KY€E BUBUEHHS BCiX TEM, TIEpeI0aYeHUX MPOTPaMOIO.

3MICT TeOMETPUYHOr0 Marepiajly BKJIIOYA€ IIOYATKOBI  BIIOMOCTI PO
IIaHIMETPUYHI (BIIPI30K, MPOMIHB, MpsMa, KyT, TPUKYTHHUK, MPSIMOKYTHUK, KBaJpar,
KOJIO, KPYyT) 1 cTepeoMeTpuyHi (MPSMOKYTHUH Tapaleseninesn, Kyo, mipamiaa) ¢irypu.
VYyni HaOyBalOTh HABHYOK BHUMIPIOBAHHS JTOBXKHHHU BiApi3ka i I'paJyCHOI MIpH KyTa,
3HAXOMKCHHS IUIom 1 00’eMiB Aeskux (¢iryp, moOymoBH reoMeTpuuHHXx (iryp 3a
JOTIOMOTO!0 JIIHIMKH, KOCHHIIA, TPAHCIIOPTHPA 1 IUPKYIsS. PO3IMIUPIOIOTHCS YSABICHHS
YYHIB TIPO BUMIPIOBAaHHS TCOMETPUYHUX BEJIWYMH Ha NPHKIAJAaX BHMIPIOBaHHS 1
MOPIBHSHHS BIIPI3KIB 1 KYTIB, MOOYIOBU BIAPI3KIB JaHOT JOBKHUHH 1 KYTIB 13 3aJaHOIO
rpayCHOIO MIpOI, OIepyBaHHSA (¢opMyJaMH IEpHUMETpiB, IUION[ 1 00’eMiB
reOMEeTPUYHUX (DIryp — 3HAXOMKEHHS HEB1JJOMOTO0 KOMITIOHEHTa (JOPMYJIU 32 BIIOMUMHU.
[ToOynoBa kyTa 3a IOMOMOTOI0 TPAHCTIOPTUPA a00 KOCHHIIS (MIPSMOTO KyTa), MPsSMOi Ta
BiJIpI3Ka 3a JIONIOMOTOIO0 JIHIMKM BHKOPHUCTOBYETHCS TIPU TOOYIOBI TPUKYTHHUKIB,
NPSIMOKYTHHUKIB, IEPHEHAUKYISIPHUX 1 TApAJIETbHUX MPSIMHUX.

BuBuennss reomerpuunHux Giryp mae mnependadyard BUKOPUCTAHHA HAOYHUX
UTIOCTpaIlii, IPUKIAAiB 13 JOBKIUISA, JXHTTEBOI'O JAOCBIIY Y4YHIB, BUKOHAHHS MOOYIOB 1
CIIPUATH BHUPOOJICHHIO BMIHb BUIUIATH (OPMY 1 PO3MIpPH SK OCHOBHI BJIACTHBOCTI
reOMETpUYHUX (Qiryp. 3aKpilJIeHHS TOHATH CYMNPOBOMKYETHCH iX KiacH]IKaIleo
(KyTiB, TPUKYTHHUKIB, B3a€EMHOIO PO3MIIIECHHS MpSIMUX Ha IUIOIIMHI). BiactuBocti
FCOMETPUYHHUX (DIryp CIIOYaTKy OOIPYHTOBYIOThCSA JOCIHITHO-IHAYKTHBHO, IIOTIM
3aCTOCOBYIOThCSI B KOHKPETHUX CHUTYaIlisiX, IO CIpHUS€ BUPOOJICHHIO B YYHIB yMiHb
JIOKa30BO MIpKYyBAaTH.

OcHoBa iHTeTrpallii TCOMETPUYHOTO MaTepiany 3 apupMETHIHUM 1 anredpaidHuM
— YHUCJIOBI XapaKTepUCTUKH (IOBXKHUHA, IUIOMA, O0’€M) TEOMETPUYHUX QIryp.
VY3aranpHIOIOTHCS 3HAHHS YYHIB MPO OAWHUII BUMIPIOBAHHS JOBKHUHU, IUIOIII, 00’ €My 1
BMIHHSI TIEPEXOAUTH BiJ OAHUX OJWHHUIL JO IHIIMX, OCKILIBKH Ili 3HAHHS 1 BMIHHSA
BUKOPHCTOBYIOTHCSI Yy BHBYEHHI NPEIMETIB MPHUPOAHUUOTO IMHKIY 1 B TPYIOBOMY
HABYAHHI.

BaxnuBuM € popmyBaHHS B y4HIB YMiHb TOAABATH JaHl y BUDVISAL TaOJIHIIh,
rpadikiB 1 miarpaM pi3HUX THUIIIB Ta Ha OCHOBI iXHBOTO aHaJi3y POOWTH BIATOBIMHI
BHCHOBKH.

BuBuennss wmaremarviku y 5-60 Kjacax 3I1HMCHIOETbCA 3 TMEpeBaKaHHSAM
IHAYKTUBHUX MIPKYBaHb B OCHOBHOMY Ha HAOYHO-1HTYITMBHOMY PIBHI 13 3aJy4€HHSIM
MPAaKTUYHOIO JOCBIly Y4YHIB 1 MPUKIANIB 13 JOBKULIL. BigOyBaeTbcsi mOCTymHoBe
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30UTBIIICHHS] TEOPETUYHOIO Marepiaiy, sSIKMil BUMarae OOIpyHTYBaHHS TBEPKEHb, IO
BUBYAIOTHCA. [le TOTye y4YHIB 70 MIMPIIOTO BUKOPUCTAHHS NEAYKTUBHUX METOIIB Ha
HACTYITHOMY €TaIli BABYCHHSI MATEMAaTHKH.

Y 7-9 knacax eusuaomuca 0sa Kypcu: anzeopa i 2eomempis.

OCHOBHUMU 3aBIAHHIMHU Kypcy anzeopu € GOpMyBaHHS YMiHb BUKOHAHHS
TOTOXXKHUX TE€PETBOPEHb WUIUX 1 JpoOOBUX BHpPa3iB, PO3B’SA3yBaHHS pPIBHSAHb 1
HEpIBHOCTEH Ta iX CHUCTEM, JIOCTATHIX AJISI CBIIOMOrO iX BUKOPUCTAHHS y BUBYEHHI
MaTeMaTHKH 1 CyMDKHHX MPEIMETIB, a TaKOX IS MPAKTUYHUX 3aCTOCYBaHb. BaxinBe
3aBJaHHS TOJISITA€ B 3aJly4C€HHI YYHIB JO BUKOPUCTAHHS PiBHSHB 1 (PYHKIIIHN K 3aC001B
MaTeMaTHYHOTO MOJICIIOBAHHS pEajbHUX IMPOIECIB 1 SBWIN, PO3B’SI3yBaHHSA Ha Il
OCHOBI TpPHUKIAAHUX 3a7ad. Y TIPOIECi BUBYCHHS KypCy TOCHIIFOETBCS POJIb
OOIpyHTYBaHb MaTeMaTHYHHUX TBEPKCHb, IHIYKTUBHUX 1 ICAYKTUBHHX MIPKyBaHb,
dbopMyBaHHS PI3SHOMAHITHUX QJTOPUTMIB, IO MA€ CIHPHUATA PO3BUTKY JIOTTYHOTO
MUCJICHHS 1 JITOPUTMIYHOT KYJIBTYPH IIKOJISIPIB.

Ha mnpomy eraml mKUIBHOT MaTeMaTMYHOI OCBITH YYHI I[TOYHHAIOTH
O3HAHOMITIOBATHCS 3 JIMCHUMH YUCIaMH. Tak, JI0 BIOMHX YYHSM YHCIOBUX MHOXHUH
J0JTy4a€THCS MHOYKMHA 1ppaIliOHAIbHIX YUCEI.

OCHOBY KypCy CTaHOBIISITH IIEPETBOPEHHS pAaIllOHAIBLHHUX Ta IppallioHaIbHUX
BUpasiB. BaxmmBo 3abesneuntu (GopMyBaHHS YMiHb IIKOJSPIB BHKOHYBAaTH OCHOBHI
BUJIM TIEPETBOPEHb TAaKUX BHUPA3iB, IO € TEPEAYMOBOIO IOAAIBIIOrO YCIIIIHOTO
3aCBOEHHS KypCy Ta BUKOPUCTAHHS MAaT€MaTWUYHOIO arapary i 9Yac BUBYCHHS IHIIHUX
IIKUTBHUX TPeAMETIB. PO3MIssmaeTbcsi MOHATTS CTEINEHs 3 UMM TOKAa3HUKOM Ta HOTO
BJIACTHUBOCTI.

IcToTHOrO PO3BUTKY HaOyBae 3MicTOBA JIiHISA PIBHSIHB Ta HepiBHOCTeH. IIpomec
pO3B’sI3yBaHHS PIBHSAHHS TPAKTYETHCS SK IIOCIIIOBHA 3aMiHa JAaHOTO PIBHAHHS
PIBHOCHJIBHUMH HOMY piBHSHHIMUA. Ha OCHOBI y3aralbHEHHS BIZOMOCTEH IIpO
PIBHSIHHS, 3M00yTHUX y IOIEPEIHI POKH, BBOAUTHCS ITOHATTS JIIHIMHOIO PIBHSIHHS 3
onHiero 3MiHHOIO. Kypc nmependavyae BUBUCHHS JIHIMHUX PIBHSIHB, KBaJIpaTHUX PIBHIHB
Ta PIBHAHB, SKI 3BOOATHCA OO JIHIMHUX a00 KBaApaTHHX. Po3nsigaroTbCs CHUCTEMU
JIHIMHUX PIBHSAHB Ta PIBHAHB JPYroro cremneHs 3 aBomMa 3MiHHuMH. [1logo ocranHIX, TO
yBara 30CEpe/KyeThCsl Ha CUCTEMaX, JIe OJHE PIBHSHHS — JIPYroro CTENEHS, a Jpyre —
nepmoro crenens. [lepenbadaeTscsi po3misl JUIIE HAWMPOCTIIINX CUCTEM PIBHSHb, Y
SAKUX OOM/IBA PIBHSHHS JIPYTrOTO CTETICHS.

3HauyHEe MICIIE BiIBOAUTHCS 3aCTOCYBaHHIO PIBHSAHb JIO PO3B’sA3yBaHHS
pi3HOMaHITHUX 3a7a4. L{s1 poOoTa Mae mpoHU3yBaTH BCi TeMU Kypcy. BaxnnBe 3HaueHHS
HAJA€Thcsl (POPMYBAHHIO YMiHB 3aCTOCOBYBAaTH aJTOPUTM PO3B’SI3yBaHHS 3ajadi 3a
JIOTIOMOT OO PIBHSHHS.

EnementapHi  BIiOMOCTI TpPO  YHCIOBI  HEPIBHOCTI  JIOMOBHIOIOTHCS 1
PO3MINPIOIOTHCS 32 PAXYHOK BUBYCHHS BIIACTUBOCTCH YHMCIIOBHX HEPIBHOCTEH, JTIHIHHUX
HEPIBHOCTEH 3 OJHIEI0 3MIHHOIO Ta KBaJApaTHUX HepiBHOCTEH. Po3rsgaerpes
PO3B’sI3yBaHHS CUCTEM ABOX JIHIMHUX HEPIBHOCTEN 3 OAHIEIO 3MIHHOIO.

Y 7 xnaci BBOAWTHCS OfHE 3 (YHIAMEHTAIBHUX MAaTEMaTHYHUX MOHITh —
noHATTA (yHKIIL. Y IIbOMY X KJaci po3misigaerbes JiHIMHA QyHKIisA Ta ii rpadik. L1
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B1JIOMOCT1 BUKOPUCTOBYIOThCS JJIsl Tpa)iUHOTO UTFOCTPYBAHHS PO3B’sI3yBaHHS JIIHIITHOTO
PIBHSIHHS 3 OJIHIEI0 3MIHHOIO, a TAKOXX CHCTEMH JIBOX JIIHIMHUX pPIBHAHL 3 JBOMA
3MIHHUMHU. [HII1 BUAM QYHKIIA pO3DISAAIOTHCS Y 3B’SI3KY 3 BUBUEHHSIM BIATIOBITHOTO
Marepiajy, 10 CTOCYEThCS PELITH 3MICTOBUX JIIHIN Kypcy. 30kpeMa y 8 Kiiaci B TeMax
«ParionanbHi Bupazu» ta «KBagparHi KopeH1» y4H1 03HAHOMITIOIOTHCS 3 (PYHKIIISIMHU ,
= x?1 Ta ix BnacTuBocTAMU. Y 9 Kaci po3risaacThes KpagparuyHa QyHKIis. BupueHHs
il BIACTUBOCTEM MOB’SI3y€E€THCS, 30KpEMa, 3 PO3B’I3yBaHHSAM KBaJIPaTHUX HEPIBHOCTEH.

Takum uMHOM, (PYHKI[IOHAJIbHA JIiHIS MPOHU3YE BECh KypC alredpu OCHOBHOT
IIIKOJIA 1 PO3BUBAETHCS B TICHOMY 3B’SI3KY 3 TOTO)KHUMH ITIEPETBOPCHHAMU, PIBHAHHSIMH 1
HEPIBHOCTAMU. BiIacTUBOCTI (QyHKIIIH, K MPaBUJIO, BCTAHOBIIOIOTHCS 3a iX rpadikamu,
TOOTO Ha OCHOBI HAOYHHMX YSBJICHb, 1 JIMIIE JESKI BJIACTUBOCTI OOIPYHTOBYIOTHCS
aHaJIITUYHO. Y MIpy OBOJIOJIHHS YYHSMHU TEOPETUYHUM MarepiajioM KIIbKICTh
BIIACTMBOCTEH, IO WIATAIOTh BUBYCHHIO, IIOCTYNOBO 30umbmyeThcs. Ilim dac
BUBYEHHSI (YHKII 4YiTbHE MICIIE BIIBOAUTHCA (OPMYBaHHIO yMiHb OyayBaru U
aHajizyBaru rpadiku QyHKIIIH, XapakTepu3yBaTy 3a rpadikamu (yHKIIH TpolecH, sKi
BOHHM OITMCYIOTh, CIIPOMOXHOCTI PO3YMITH (PYHKIIIO SK MEBHY MaTeMaTHYHY MOJIECIb
pEeaIbHOTO MPOIIECY.

JIeB'ATUKIIACHUKH  TaKOXX  O3HAHOMIIATBCS 3  OCHOBHUMH  TOHSATTSAMH
KOMO1HATOPUKH, TeOpli UMOBIPHOCTEHN Ta CTAaTUCTUKH.

TonmoBHa niHIsA Kypcy 2eomempii — rTeoMeTpudHl GIirypu Ta iX BIACTHUBOCTI.
OCHOBHUMH MOHATTAMH KypCy €: TOYKa, MpsiMa, TUIOIIMHA, HaJeXKaTH, JEKATH MIK.
[Tepmri Tpu MOHATTA — 1€ OCHOBHI IreOMETpHYHI (PIrypw, a ABa OCTAaHHIX — OCHOBHI
BigHOIICHHA. [le Heo3HauyBaH1 MOHATTSA — JIJIT HUX HE (POPMYITIOIOTHCS O3HAYCHHSI, ajie
iX 3MICT pPO3KpUBAETHCS 4YEpe3 OIMHC, MOKa3, XapaKTePUCTHKY. [HIII MOHSATTS Kypcy
BU3HAYAIOTHCA, @ iX BJIACTHUBOCTI BCTAHOBIIOIOTHCS IIJISXOM JOKa30BUX MipKYBaHb.
Y4yeHbr Mae YCBIIOMHUTH, IIO IMiJl 4Yac JOBEICHHS TEOPEM MOXKHAa KOPUCTYBATUCS
O3HAYCHHSIMH 1 paHiIlIe JOBEICHUMH TCOPEMaMH.

®dirypu, Mo BHBYAIOTHCS HA IUIOIMIMHI — TOYKa, MpsIMa, BIIPI30K, IIPOMIHb, KYT,
TPUKYTHHUK, YOTUPUKYTHUK, MHOTOKYTHHUK, KOJIO, KpPyl. Y4eHb MOBUHEH (HOPMYITIOBATH
O3HAYCHHS IUIAHIMETPUYHUX GIiryp Ta iX eJeMeHTiB, 300pakaTH iX Ha MaJIOHKY,
Kiacu(iKyBaTu KyTH, TPUKYTHUKH, YOTUPUKYTHUKHU, TPABMIIBHI MHOTOKYTHHUKH.

Y 7 kimaci y4yHi 03HAHOMIIIOIOTBCS 3 OCHOBAMH TE€OMETPHUYHOI HAyKH —
O3HAUEHHSMH, TEOpEeMaMH, OCHOBHHUMHU METOJaMU JOBEJCHHS TEOPEM, OCHOBHHUMHU
3aauaMu  Ha 100ymoBy. IlormmOmOOTECS 1 CHUCTEMAaTH3YIOThCS BiIOMOCTI  IPO
TE€OMETPUYHI BEIMYMHU: JOBKHUHY 1 TPaayCHY Mipy KyTa.

OnHi€ero 3 OCHOBHHX 3aJ1a4, 10 BUBYAETHCS B KypCl TeOMeTpii, € PO3B’sI3yBaHHS
TPUKYTHHUKIB. Y 8§ KiIaci pO3MIANaEThCS 3a7ada pPO3B’SI3yBaHHS MPSIMOKYTHOTO
TPUKyTHHUKA. J[JI1 I[bOTO BBOJAUTHCS TIOHATTS KOCHMHYCA, CHHYCa, TaHTEHCA TOCTPOTO
KyTa TPSMOKYTHOTO TpPHWKYTHHKA, JOBOIUThCA Teopema Iliparopa. [ama tema
MPOAOBKYEThCSI B 9 Kilaci — PO3B’SI3yIOThCSA JOBUIbHI TpUKYTHHKH. [le morpelye
BBeJICHHS (POpMYN IJIsi 3HAXOMKEHHSI CMHYCa 1 KOCHHYCa TYIOTO KyTa Ta JOBEICHHS
TEOpPEM KOCUHYCIB 1 CHHYCIB.

[Tornmu60I0ThCSl 1 CUCTEMATU3YIOTHCS BIAOMOCTI MPO T'€OMETPUYHI BEJIWYMHHU:
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JTOBKHUHY, TPaAyCHY Mipy KyTa, Tuiomry. ¥ 8 Kiaci BBOOAUTHCS OJHE 3 HaWCKIIATHIITUX
MOHATH IIKUIBHOTO KypCy — MOHSATTS Iuiowll. BuBeaeHHs Qopmyn uist 0OYUCIEHHS
oL MJIaHIMETpUYHUX (Piryp (IpsSIMOKYTHHMKA, Hapajieaorpama, TPUKyTHUKa, pomOa,
Tpareliii) COUPaeTbCs Ha OCHOBHI BJIACTUBOCTI IJioll. BuBuenHst ¢popmyn oy ¢iryp
JIa€ MOYKJIMBICTh PO3B’SI3yBaTH HU3KY MPUKIIATHAX 3a]1ad.

Y 9 kmaci pO3MIHMPIOIOTHCS YSBICHHS YYHIB MpPO aAHAJNITUYHE 3aJaHHS
reoOMeTpUYHUX (iryp, 30KpeMa TOAAE€TbCS PIBHSAHHA MPSAMOi, KOJA, BUBOASTHCS
GopMynu TOBKUHH BIAPI3KaA, KOOPAUHAT CEPEIUHU BIAPi3Ka, GPOPMYETHCS MOHATTS PO
METOJ] KOOPJUHAT, SIKHW 3aCTOCOBYETHCS JI0 JOBEICHHS TEOPEM Ta PO3B’s3yBaHHS 3a/1a4.

Jlo BIIOMUX YYHSM CKaJISPHUX BEIUYHH JOJTYYAIOTHCS BEKTOPHI BEITUYHHH.
Po3rnsgatoTecst piBHI, IPOTUIIEKHI, KOJIIHEAPHI BEKTOPH.

Cmpykmypa npozpamu

[Iporpamy mnpencraBieHo B TaOmuuHiii (Gopmi, MO MICTUTh ABI YacTHHU:
OYIKYBaH1 Pe3yJIbTaTH HaBUAJIbHO-T13HABAJILHOT AISTILHOCT1 YUHIB Ta 3MICT HABYAJIBHOTO
Marepiairy, HeoOXiZHHM Ui 1X JOCSATHEHHs. Y TpaBii 4acTHHI BKa3aHO HaBYaJbHHI
Marepiaia, SKUW TISrae BUBYEHHIO y BiAMOBIAHOMY Kiaci. Od4ikyBaH1 pe3yibTaTu
HaBYaJIbHO-MI3HABAJILHOI JISUTBHOCT] YUYHIB OPIEHTYIOTh Ha pe3y/IbTaTH HaBUAHHS, SIKi €
00’€KTOM KOHTPOIIO U oriHoBaHHA. OKpIM TOro B KiHI[I KOXKHOTO KJIaCy HaBEJICHO
HepeTiK MPUKIIaIHNAX 3a]1a4, [0 MOXKYTh BUKOHYBATHUCh YUYHSIMHU T/ yac HaB4aHHs. J{aHi
3a7auyl  MOB’si3aHl  AK 13 IMIJIEMEHTAII€0  HACKPI3HUX  JIHIM  KIFOUOBHX
KOMIIETEHTHOCTEH, TaK 1 3 MPaKTUYHOKO CIPSMOBAHICTIO HABYAJIBHOIO Marepialy.
ITepenik 3amay He € OOOB'I3KOBUM ISl BUKOHAHHS (BUHMTEIbL MOXKE OOHMpATH Ti 3ajadi,
AK1 Kpalle MiIiiayTh JTaHOMY KJIacy Ta KOHKPETHUM YYHSIM) Ta HE € IOBHUM (BUUTEIh
MOXKE MPOIOHYBATH YYHIM OyIb-sKi 1HIIN IMPAKTUYHI 3a7a4i Ha BIACHUH po3Cyxd). 3MICT
HABYAJILHOTO MaTepially CTPYKTypPOBaHO 3a TeMaMHM BIAIIOBIAHUX HaBYaJbHUX KYpPCIB 13
BH3HAYCHHSIM MiHIMaJdbHOI KUIBKOCTI TOAWH Ha iX BUBYCHHS. Ha mouyaTky KOXKHOTO
KJIaCy BKa3aHO 3HAYHY KUIBKICTh PE€3€pBHHUX TOAWH, SKI BUMTENIb, HA BIACHHH PO3CYH
MOXXE BUTpadaTH Ha CHCTEMAaTH3allil0 Ta IIOBTOPCHHS MaTepially Ha ITOYaTKy Ta B KIHII
POKY, 30UIBIIICHHS KUIBKOCTI TOJIMH Ha KOXKHY 13 BKa3aHUX TeM, 30KpeMa [l BHECEHHS
3MiH JI0 OPIEHTOBHOTO KaJIEHJAPHO-TEMATHYHOTO TIJIaHYy.
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5 kaac

MATEMATHUKA

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

OuikyBaHi pe3yJIbTaTH HABYAJIbHO-
Mi3HABAJIbHOI JiSlJIbHOCTI YYHIB

3MicT HAaBYAJILHOI0 MaTepiaay

Tema 1. HATYPAJIbHI UMCJIA I JIIT
3 HUMU. TEOMETPUYHI ®ITYPU
I BEJIMUMHM (40 200)

Y4yeHb/yueHUsI:

HABOJAUTH MPHUKJIATH: HATypaJTbHUX
YHUCEJT, IIIKaJI;, YUCIIOBUX 1 OYKBEHHX
BHUpa3iB, (HOPMYII; PIBHSHB;

3HAXOAMTH HA MAJIOHKAX: BIJIPI30K
JIAHOI IOBKHWHU Ta KYT J1aHOI IpagyCHOI1
MIpH; TeOMeTpuyH1 (irypu, BKazaHl y
3MICTI;

po3mi3HAa€ y IPOCTOPi Ta CHIBBITHOCUTH
3 00€KTaMU HaBKOJIMIIHKOT JICHOCTI:
KyO, MPSIMOKYTHHUH TIapajenenines,
mipaminy;

po3piznse: nudpH 1 gyucia

YMTAE i 3aMMCY€. HATYpaIbHI YUCiIa B
MeXaxX MUIbSApAA,;

BHKOPHCTOBYE: BIIACTUBOCTI
apuMETHUYHUX Jil 3 HATYpaIbHUMH
JUCJIaMU;

3aMuUCye€ i mMosicCHIE GOPMYITH:
IepuMeTpa BKa3aHUX Yy 3MICTI
reoMeTpuuHuX (Hiryp; miomri
PSIMOKYTHHKA, KBaJipara; 00’ eMy
MPSIMOKYTHOTI'O MapaJeielinena i Kyoa;
MOSICHIOE, 110 TaKe: HaTypabHE YHCIIO;
KBaJpart i Ky0 HaTypaJIbHOTO YHUCJIa;
psiMa; TIPOMiHb; KOOPAMHATHUH
MIPOMiHb; KYT; TPUKYTHHK; KBaJpar;
MPSMOKYTHHK; TIPSMOKYTHHI
napanenenines; Kyo; piBHIHHS;
PO3B’s13aTH PIBHSIHHS,

MOSICHIOE MPaBUJIA: J0JaBaHHS,
BIJHIMAHHS, MHOXKECHHS, JIUICHHS,

Harypanbhi uncna. Yucio Hymb.

[Hudpu. ecsaTkoBuii 3amuc
HaTypaJIbHUX YHCEIL.

[TopiBHSHHS HATYpaJIbHUX YUCEI.
ApudmeTndni 1ii 3 HaTypaJIbHUMHU
YHCJIaMHU Ta iX BIacTuBOCTI. KBaapar i
KyO HaTypajbHOTO YHUCIIA.

JlineHHS 3 ocTavero.

Uucnosi Bupa3u. bykBeHi Bupasu ta
bopmyu.

PiBusiHHSA. Binpizok, npsiMa, IpOMiHb.
[Mkana. KoopauHaTtHU TPOMiHb.

Kyt Ta #ioro rpamycHa mipa. Buau
KYTiB.

TpukyTHUK Ta oro nepumeTp. Buan
TPUKYTHHUKIB 32 KyTaMH.

[IpssmoxkyTHuK. KBagpar.
[1no1a 1 nepuMeTp NPSIMOKYTHHUKA 1

kBagpara. [IpsMoxyTHuiA
napazuenenines. Kyo.
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TOPIBHSAHHS; BUKOHAHHS JIIJICHHS 3
0CTauelo;

Kiaacudikye: KyTy 3a rpaJyCHOIO
MIPOIO; TPUKYTHHUKH 33 BUJIAMH TXHIX
KYTIB;

300paxye€: BIIPI30K JaHOI IOBKUHU Ta
KYT JaHO1 I'palyCHO1 MIpH; BKa3aHi y
3MICT1 reoMeTpHuuHi Girypu 3a
JIOTIOMOT'O}0 JIIHIMKH, KOCHHIIA,
TPaHCIIOPTHPA; KOOPAHMHATHUI IPOMiHb,
HaTypaJIbHI YhCiIa Ha KOOPIUHATHOMY
IIPOMEHI;

BHMIPIOE Ta 00YMCJIIOE: JTOBKUHY
BIJIpI3Ka; TPAJYCHY MIpYy KyTa;
NEPUMETP TPUKYTHUKA Ta
IPSIMOKYTHHKA,;

po3B’si3y€ BIpaBH, 1110
nepeadavYaTh: 3aMKcC YUCia y BUTIISI
CYMH PO3PSTHUX J0JaHKIB; BUKOHAHHS
YOTHPHOX apU(PMETHIHUX TIH 3
HaTypaJbHUMH YHUCIIAMH; TITHECCHHS
HaATypaJIbHOTO YHMCJIa A0 KBajpara Ta
Ky0a; OpIBHSHHS HATypaJbHUX YUCET;
JJICHHS 3 OCTauer0; 00YMCIICHHS
3HAYCHb YUCJIOBHX 1 OYKBEHHX BHPA3iB,
nepruMeTpa 1 IIOIII IPSIMOKYTHHKA,
KBajipata i 00’ eMy MPSIMOKYTHOTO
napaseieineaa  xyoa;

PoO3B’si3y€: pPiBHSIHHS Ha OCHOBI
3aJIC)KHOCTEH MK KOMIIOHEHTAMH Ta
pe3yJIBTaTOM apu(PMETUIYHUX Tii;
TEKCTOBI 3aJ1a4i, 30KpeMa KOMOIHATOPHI

O06’em PSMOKYTHOTO Tlapajesieninesa 1
KyOa.

[Tipamina

Tema 2. JPOBOBI UUCJIA 1 111 3
HHUMMH (60 200)

YyeHnb/yueHuns:

HABOAMTH MPUKJIATAU: 3BUYAHHUX 1
JECATKOBUX JIPOOIB,;

PO3pi3Hs€E: 3BUYANHI 1 TECITKOBI APOOH;
MIPaBUJIbHI 1 HEIPaBWIbHI IpOOH
MOSICHIOE, 1110 TaKe: YNCECIILHUK 1
3HaMEHHHUK APOoO0Y; MIMIaHE YHCIIO;
YMTAE i 3aMUCy€: 3BUYAlHI Ta
J€CATKOB1 IpOOH; MIIIaH1 YHUCIIa,

3Buuaiiai npodu. [IpaBuiabHi Ta
HEMPaBWIbHI 1poOu. 3BUYaitH1 1podH i
TUTCHHS] HATypallbHUX Yyrcen. MimaHi
qHCIIa.

[lopiBHAHHS 3BUYATHUX APOOIB 3
OJTHAKOBHMU 3HAMEHHHUKAMHU.

JlogaBanHs 1 BITHIMAaHHS 3BHYalHUIX
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(¢ opmyTr0€ 03HAUCHHS : MPABUIIBHOTO 1
HEMPaBUIBHOTO APOo0Y; BIICOTKA;
cepeaHboro apupMEeTUIHOTIO;
poO3B’si3y€ BIpaBH, 1110
nependav4alOThb: NOPIBHSIHHS,
OJaBaHHA 1 BIAHIMAHHA 3BUYAHUX
Ipo0iB 3 OJJHAKOBUMH 3HAMEHHUKAMHU;
MOPIBHSAHHS, OKPYTJICHHS, J0JaBaHHsI,
MHOYEHHSI 1 JUICHHS JECATKOBUX
po0iB; IEPETBOPEHHS MIIIIAHOTO YUCTIa
y HEMPaBUJIbHUM JIPi0; IepeTBOPEHHS
HEIMPaBUJIBHOTO JIpoOy B MIllIAHE YKCIIO
a00 HaTypaJIbHE YKCIIO; 3HAXOMKCHHS
BIJICOTKA BIJI YMCJIa Ta YUCJa 32 HOTO
BIJICOTKOM; 3HAaXO/[KCHHS CEPETHBOTO
apu(pMETHIHOTO KIJTBKOX YHUCET,
CepeHBOT0 3HAYCHHS BEJIMUYNHU

Jpo0OiB 3 OJHAKOBUMH 3HAMECHHUKAMU.
JecsatkoBuii api6. 3amuc aeCATKOBUX
npo06iB. [IopiBHAHHS ECATKOBUX
npo0iB. OKPyTIEHHS JECITKOBUX
Jpo0iB.

ApudmeTudHi aii 3 1eCATKOBUMU
npoOamu.

Bincorkwn.

Cepenue apudpmernune. Cepenne
3HAYCHHS BEITMYMHU

Po3B'si3y€ cro:keTHI 3a71a4i 3 peaJibHUMHA
MAHUMM II0J0: BUKOPUCTAHHS IPHUPOTHUX
PECYpCiB PITHOTO Kparo; OE3MEKH PYXY;
3HAXOKCHHS IIEPUMETPIB Ta ILJIOII]
3eMEJIBHUX JUISHOK, ITIIJIOTH KIIACHOT
KIMHATH, 00'eMy 00'€KTIB, 110 MAIOTh
(dopMy MPSMOKYTHOTO Tapalieseminena;
PO3paxyHKy CIMEHHOIO OIOIKETY,
MOYKJIMBOCTI 301HCHEHHS MAaCIITaOHUX
MOKYITOK; PO3pPaxyHKIB, ITOB'SI3aHUX 13
KaJCHAAPEM 1 TOAMHHUKOM TOIIO
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6 kiaac

MATEMATHUKA

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

OuikyBaHi pe3yJIbTaTH HABYAJIbHO-
Mi3HABAJIbHOI TiJIbHOCTI YYHIB

3MicT HAaBYAJILHOI0 MaTepiaay

Tema 1. MOJALIBHICTD
HATYPAJILHUX YHUCEJ (10 200)

Y4eHb/yueHUus:
HABOIMTDb NMPUKJIAAU: IPOCTHUX 1
CKJIAJICHUX YHMCEIT, MTAPHUX 1 HEapHUX
YHCeJI; YHCEJI, 10 AIIATHCS HaIlIo Ha 2,
3,5,9, 10;
PoO3pi3HsI€: MPOCTI 1 CKIAACHI YHCIIa;
JTUIBHHMKH 1 KpaTHI HaTypaJIbHOTO YUCIa;
¢ opmyiro€ 03HaYCHHS TTOHSTh:
IUIBHHK, KpaTHE, IIPOCTE YHCIIO,
CKJIaJIeHE YMCJIO, CITUILHUN MIJbHHUK;
O3HAaKH MOALIbHOCTI Ha 2, 3, 5, 9, 10;
po3B’si3y€ BIPaBH, 1110
nependavYaTh: BUKOPUCTAHHS O3HAK
IMOAUILHOCTI yucea Ha 2, 3,5, 9, 10;
PO3KJIaJaHHS HATypaJIbHUX YHCEN Ha
IIPOCTI MHOKHUKH;, 3HAXOKCHHS
CIIUIBHUX IUIBHHUKIB JBOX YHCEN;
HAWOUIBIIOrO CIIJIBHOTO JAUJILHUKA
(HCJI) nBoX umcen B MeXax CTa;
3HAXOJPKEHHS HAMMEHIIIOTO CIIJIBHOTO
kparHoro (HCK) nBox uucen B Mexax
cTa

JIITbHUKY Ta KpaTHI HATYPaJIbHOTO
qHCla.

O3Haku nomuIbHOCTI Ha 2, 3, 5, 9, 10.
[IpocTi Ta ckianeHi yucna.

POBKJIaI[aHHSI YHUCCJI Ha l'IpOCTi
MHOXHUKH.

HaiO1unpuii cnuTbHUN JUIBHUK.

HaiimMeHnie criibHe KpaTHe

Tema 2. 3BBUUAIHI IPOBH (26 200)

YdyeHb/yueHUIA:
HABOJAUTH NPUKJIAIN: CKIHUCHHUX Ta
HECKIHYCHHUX MeP1OTUIHIX
JECSTKOBUX JIPOO1B; B3a€EMHO
00EpHEHUX YHUCEIT,
PO3pi3Hsi€E: CKIHYCHHI Ta HECKIHYCHHI
MepioANYHI IECATKOB1 ApoOH;
YHMTAE i 3aMIUCY€: HECKIHUCHHI
neploInyHi 1poou;

OcHOBHA BIIaCTHBICTH JIPOOY.
CkopoueHnHs n1po0y. HaitmeHimnii
CTIUIbHUN 3HAMEHHHUK JPOO1B.
3BeAeHHS Ipo0iB 10 CITUTBHOTO
3HaMeHHUKA. [lopiBHSHHS ApOOiB.
ApudmeTtnyHi Aii 31 3BUYATHUMU
IpoOaMu.
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po3yMie npaBuiia: MOPIBHIHHS,
JIOAaBaHHS, BITHIMAHHS, MHOXKCHHS 1
JIJICHHS 3BUYaHUX JIPOOIB;
3HAXOJKEHHS Ipo0y BiJl YyuCia Ta Yucia
3a #oro Ipooom;

(opmyJi10€ OCHOBHY BIIACTUBICTH
1po0y;

poO3B’si3y€ BIPaBH, 1110
nepeadayalTh: CKOPOUCHHS JPOOIB;
3BEJICHHS AP00IB IO CILJIBHOTO
3HAMEHHHUKA; TOPIBHAHHS APOOiB;
JOfaBaHHs, BITHIMAHHS, MHOXKCHHS 1
TIJICHHS 3BUYaHUX JAPO01B; 3aI1C
3BUYANHOTO Apo0y Y BUIIISII
JECATKOBOIO JIp0o0Y; 3HAXOKCHHS
IpoOy BiJ YUKCIIa Ta YUCIa 3a HOro
IpoboM

3HaxopKeHHs 1po0y B1J yucia 1 yucia
3a Horo IpoooM.

[lepeTBOpeHHs 3BUYAMHUX APOOIB y
JIECSITKOBI.

HeckinyeHH1 nepioandH1 JeCATKOB1
npobu. JlecsaTkoBl HAOMMKEHHS
3BHYAHOTO ApoOy

Tema 3. BLIHOLUEHHS
MPOMOPLII (24 200)

Yuyenns/yyeHuns:
HABOAMTH MPHUKJIATU TPOTOPIIIIHHUX
BEJINYUH;
PO3PIi3HSE: KOO 1 KPYT; MPsAMY Ta
oOepHEeHyY MPOTNOPIINHICTD; BUIU
Jiarpam;
po3yMie, 10 Take: BIAHOIICHHS; IIpsMa
Ta 00epHEHA MPOIOPITiHHA 3aCKHICTB;
MaciTad; Koo, KpyT, KpyrOBHI CEKTOP;
Jiarpama;
(dopmyJiroe: o3HAYCHHS TTPOTIOPITIT;
OCHOBHY BJIACTHUBICTh IIPOIIOPIILii;
300pakKy€ Ta 3HAXOAUTH HA
MAaJIIOHKAX: KOJIO 1 KPYyT; KPYrOBHit
CEKTOp; CTOBIYACTI Ta KPYTOBi
Jiarpamu;
pO3B’si3y€ BIPpaBH, 110
nepeadavYaThb: 3HAXOMKECHHS
BiIHOIIICHHS YHCEIT 1 BETMYMH;
BUKOPHCTAaHHS MacmTaly; 3HaXOKCHHS
HEBIJIOMOTO YJI€Ha MPOIOPIIii; 3amuc
BIJICOTKIB y BUIJISI/I1 3BUYAMHOTO 1
JECSATKOBOTO JIPO0IB; 3HAXOMKCHHS
JOBKHHHM KOJIa 1 IUIONTI Kpyra; aHaji3

Bignomenns. [Tponopitis. OcHoBHA
BJIACTHUBICTH TIponopirii. [Ipsima Ta

oOepHEHa MPOIIOPIliHA 3aIEKHICTb.
[Tonisn yucna y 1aHOMY BiJTHOIIIEHHI.

Macuira0.

BincoTkoBe BiqHOILIEHHS ABOX YHUCEIL.
BincoTkoBi po3paxyHKu

Kono. lopxuna kona. Kpyr.

[Tmoma kpyra. KpyroBuii cexrop.
CroBmyacTi Ta KpyroBi JgiarpaMu
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CTOBITYACTHUX Ta KPYroBUX Jlarpam;
PO3B’si3y€: OCHOBHI 3a/1a4l Ha BIJCOTKH;
3a/1a4l Ha MPOTNOPILIHI BETUYUHU 1
MPONOPLINHUI TOLT

Tema 4. PAIOHAJIBHI YMCJIA TA
JIi 3 HUIMM (40 200)

Y4eHb/yueHuusi:
HABOAMTDH MPHUKJIAIAN: JOJATHUX Ta
BiJl’€MHMX YUCEJ; IPOTHIICIKHUX YHCEIL;
IUJIMX Ta pamioHAILHUX YHCEIT,
PO3yMie, 1110 TaKe: MOIYJIb YUCJIa;
MPOTHIICKHI YKCIIA; L1 YKCIIa;
pallioHaJIbHI YKCiia; KOOpAUHATHA
npsiMa; KOOpJIMHATHA TUIOIINHA; MTO110H1
JOIAHKU;
OyIy€: KOOpJIUHATHY MPSAMY;
KOOPAUHATHY ILIOIIUHY;
NEePHEHIUKYIISIPHI ¥ TapasiesibHi Ipsimi
3a JIOIOMOTOIO JIIHIMKH 1 KOCHHIIS;
rpadiky 3aJIeKHOCTEH MK BeIMUMHAMH
10 TOYKaX;
po3B’si3y€ BIPaBH, 1110
nepeadav4aTh: 3HaAXOKEHHS MO
Yuciia; MOPIBHSIHHS palliloHaIbHIX
YypcelI; JoJAaBaHHs, BIIHIMAHHA,
MHOKEHHSI 1 JIJICHHS pallioHAIbHUX
YypcelI; 00YHCIIEHHS 3HAY€Hb YHCIOBHUX
BHPA3iB, 10 MICTATH JOJATHI i BiJ’ €MHI
YUCJIa; PO3KPUTTS TYXKOK, 3BEICHHS
MOAI0OHMX JOJAHKIB, 3HAXOMKEHHS
KOOPJIHMHAT TOYKH HA KOOPIMHATHIM
IIOIIMHI Ta TOOYIOBY TOYKH 3a 1i
KOOpAMHATaMH, aHaji3 rpadikiB
3aJIEXKHOCTEN MK BEJIMYMHAMU
(BimcTaHb, Yac; TeMIeparypa, 9ac
TOIIO);
PO3B’sI3y€: PIBHSIHHS 3 BUKOPUCTAHHSIM
MIpaBUJI, 0 IPYHTYIOTHCS HA OCHOBHUX
BJIACTUBOCTSX PIBHSHHS; TEKCTOBI
3a/1a4l 3a JIOMIOMOTOI0 PIBHSIHb

JlogaTHi Ta Big’ €MHI YUCIIa, YUCIO
HYJIb.

KoopaunaTtHa mpsiMa.

[TpoTunexHi uncia. Moayipb ducia.
[{imi uncna. PamionanpHi ymca.
[TopiBHAHHS palliOHATBLHUX YUCET.
ApudmeTnyHi Aii 3 parlioHaIbHUMH
YUCJIAMHU.

BiactuBocCTi 101aBaHHS 1 MHOKEHHS
palioHaIbHUX YHCEI.

Poskpurtsa nyxok. [loniOHi qomanku
Ta 1X 3BE€JCHHS.

PiBusuHsA. OCHOBHI BIaCTUBOCTI
PIBHSHbD.

[leprieHAUKYISAPHI W mapaieabHi
psiMi, iX T00YI0Ba 3a JIOITOMOI'OF0
JIHIAKY 1 KOCHHIIA.

Koopaunarna momuna. Ipukinaau
rpadikiB 3aJICKHOCTEH MIXK
BEJIUYMHAMU

Po3B's13y€ cro:keTHI 3a1a4i Ha:
PO3paxyHOK BiJICOTKOBOTO BITHOIIICHHS
PI3HUX BEJIWYUH (HAPUKIAJ,
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MpaLe3aaTHOr0 HACEJICHHs PETioHY,
KaJIOp1i TOWIO); IPUIHATTA pIIIEHb Y
cdepi ¢hiHAHCOBUX OIEpallii,
PO3PAaXyHOK BIIACHUX Ta POIUHHUX
¢diHaHCIB, KOMyHAJbHHUX ILIATEXKI1B;
BMIHHS PO3IOPSI’)KaTUCh BIACHUMU
KOILLITaMHU, B POCTUX CUTYAIISX
OLIIHIOBAaTH OYiKyBaHI1 Ta peajbHl BUTPATU
TOILIO

7 KJac
AJITEBPA

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

OuikyBaHi pe3yJIbTaTH HABYAJIbHO- 3MicT HaBYAJILHOI0 MaTepiaxy

Mi3HABAJIbHOI TiJIbHOCTI YYHIB

Tema 1. IIIJIT BUPA3H (30 200)

Yuyenns/yyeHuns:
HABOAMTDH MPHUKJIAJAU: YUCITOBUX
BHpAa3iB; BHPA3iB 31 3MIHHUMHU;
OIHOWIEHIB; MHOTOWICHIB
MOSICHIOE:
SIK 3HAWUTH YHCIIOBE 3HAYCHHS
BHpa3y 31 3MIHHUMHU TIPH 3aJIaHUX

Bupaswu 31 3miganMu. 1{ii
pallioHaJIbH1 BUPa3H.

ToroxxHicTb. TOTOXHI ITepETBOPEHHS
BUPA3Y.

do

3HAYCHHSX 3MIHHUX;

IO TaKe: TOTOXKHI BUPa3H, TOTOXKHE
NIEPETBOPEHHS BUPA3Y, OMHOUIICH
CTaHAAPTHOTO BUITISITY, KOCQIIIEHT;

PMYJIIOE:

O3HAYCHHS: OAHOYJICHA, CTCIICHS 3
HaTypaJbHUM TTOKa3HUKOM;
MHOTOWIEHA, MOII0OHNX YJICHIB
MHOTI'OYJICHA, CTEIICHS MHOTOYJICHA;
BJIACTHBOCTI CTCIIEHS 3
HaTypaJIbHAUM TTOKa3HUKOM;
IpaBHJIa; MHOYKECHHS OHOYICHA 1
MHOTOYJICHa, MHOYKEHHS JTIBOX

CreniHb 3 HATypaJIbHUM MTOKA3HUKOM.
BnacTuBOCTI cTeneHs 3 HaTypaIbHUM
ITOKA3HUKOM.

Onnowren. IligHeceHHs OqHOYICHIB
JI0 cTerieHsi. MHOKEHHS OJJHOWICHIB.
Muorouwren. [TogiOH1 ueHun
MHOTOYJIEHA Ta IX 3BEIECHHIL.
Cremnidp MHOTOYJIEHA.

JlogaBanHs, BITHIMAHHS 1 MHOXKCHHS
MHOTOWICHIB.
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MHOTOYJICHIB;

po3B’si3y€ BIPaBH, 110
nepeadavYaTh: OOUNCICHHS 3HAYCHD
BHPa31B 31 3MIHHUMHU; 3BEJICHHS
OJTHOYJIEHA JI0 CTAHJAPTHOTO BUTJISLY;
MePEeTBOPECHHS TOOYTKY OJHOWICHA 1
MHOTOWJICHA, CYMU, PI3HUII, JOOYTKY
JIBOX MHOTOWICHIB y MHOTOWJICH;
PO3KJIaJaHHs MHOTOUYJICHA Ha
MHOKHUKH CIIOCOOOM BHHECCHHS
CIIJIBHOTO MHOKHHUKA 32 TYXKKH,
CrocoOoM rpyIyBaHHs, 32 GOpMyJIaMH
CKOPOYEHOT0 MHOXKCHHS Ta 13
3aCTOCYBaHHSM JICKUIBKOX CIIOCO01B;
BUKOPHUCTAHHS 3a3HAUCHHUX MEPETBOPEHD
y MpOIIeCi O3B’ I3yBaHHS PiBHSHB,
JTIOBEJICHHS TBEP/IKCHb

dopmynu KBagpaTa ABOWICHA, PI3HUII
KBaJIpaTiB, CyMH 1 pi3HULI KYOiB.

Poskiiaganas MHOTOWIECHIB HA
MHOXHUKH

Tema 2. ®YHKIII (10 200)

YdyeHb/yueHUIA:
HABOIMTH NMPHUKJIAIN:
(YHKIIIOHAJIEHUX 3aJICKHOCTEH;
JMHIAHUX (DYHKIIIH;
MOSICHIOE, 1[0 TaKe: apryMEHT; QyHKIIIS,
o0macTh BU3HAYCHHS (DYHKIIIT; 00JaCTh
3Ha4YeHb (PYHKIIIT; rpadik PyHKIT;
¢ opmysro€ 03HaYCHHS TTIOHSTh:
dbynakmisa; rpadik GyHKIIT; TiHIAHA
(GYHKIIIS; MpsiMa IPOITOPIIIMHICTE;
HA3HBAE Ta LIIOCTPYE HA MPUKJIAAAX
criocoOu 3agaHHs (PyHKIIIT,
omucye 1mooynoBy rpadika GyHKIIi,
30KpeMa JIHIIHHOT Ta 11 OKpeMOoro BUY —
IPSIMOT ITPOTOPIIIIHOCTI;
pO3B’si3y€ BIPaBH, 1110
nepeadavYalOTh: 3HAXOKEHHS 00J1aCTi
BU3HAYCHHS (DYHKITIT; 3HAXOMKCHHS
3HaYeHHs (YHKIIIT 3a JaHUM 3HAYCHHSIM
apryMeHTy; moOymnoBy rpadika JiHIHHOT
(byHKI11; 3HaAXOKEHHS 3a IrpadikoM
dyHKI11 3HaYeHHsT PYHKIIIT 32 TaHUM
3HAYCHHSIM apr'yMEHTY 1 HaBIIaKH,

dyHKIII0HAJIbHA 3aJIEKHICTh MK
BEJIMYMHAMH SIK MaTeMaTU4YHa MOJEIb
peabHUX MPOIIECIB.

Oynkmisa. O01acTh BU3HAYCHHS Ta
obnacTtb 3HaUeHb QyHKIIIi. Criocoou
3aganHs QyHkii. ['padik ¢pyHKII.

Jlinitia ¢yHKIIA 11 Tpadik Ta
BJIACTHUBOCTI
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BU3HAYEHHS OKPEMUX XapaKTEPUCTHK
dyHKIii 3a ii rpadikom (noaaTHi
3HAYCHHSI, B1J’€MHI1 3HAUCHHSI, HYI);
CKJIA/JIa€ Ta po3B'si3ye€ 3aja4i Ha:
MpsIMY TTPOTIOPIIMHICTS Ha OCHOBI
AKHUTTEBOTO JOCBIY; MOOYIOBY rpadikiB
MIPU MOZENIOBaHHI PealbHUX MPOLIECIB 3
BUKOPHMCTAHHSM JIHIIHOT PYHKIIT TOIIO

Tema 3. JTHIVMHI PIBHSIHHS TA X
CUCTEMM (18 200)

Y4eHb/yueHUs:
HABOIMTDH MPUKJIATAN: PIBHIHHA 3
OJIHICIO Ta JIBOMA 3MIHHHUMH; JIIHIHHUX
PIBHSIHB 3 OJHIEIO TA JIBOMA 3MIHHUMHU;
CUCTEMHU JIBOX JIIHIMHUX PIBHSAHD 3
JIBOMA 3MIHHUMU,
MOSICHIOE
1[0 TAKE CUCTEMA IBOX JIHIHHUX
PIBHSIHB 3 JIBOMa 3MIHHHUMU;
CKUIBKH PO3B’SI3KIB MOXKE MaTH
CHUCTeMa JIBOX JIIHIHHUX PIBHSHb 3
JIBOMA 3MIHHUMU,
(¢ opmysTr0€ 03HAYCHHS : TIHIHHUX
PIBHSIHB 3 OHIEIO Ta JBOMA 3MIHHUMH;
PO3B’ 3Ky PIBHSHHS 3 IBOMA 3MIHHHMU,
PO3B’ 3Ky CHCTEMH JIBOX JIIHIMHUX
PIBHSIHB 3 IBOMA 3MIHHUMH;
Oyaye rpadiky JiHIMHUX PIBHSIHB 13
JIBOMA 3MIHHUMU,
OMHUCYE CIIOCOOU PO3B’SI3yBaHHS
CHUCTEMH JIBOX JIIHIMHUX PIBHSHB 3
JIBOMA 3MIHHUMU,
XapaKTepu3ye BUIIAJIKH, KOJU CHCTEMa
IBOX JIHIMHUX PIBHSIHB 3 JBOMA
3MIHHUMH Ma€ OJUH PO3B’I30K; MA€E
0e3I1d po3B’A3KiB; HE MA€ PO3B’ A3KiB;
CKJIQ/IA€: PIBHSHHS Ta CUCTEMH PIBHSIHB
3a YMOBOIO TEKCTOBOI 3a/1a4l;
PO3B’sI3y€: JMiHIIHI PIBHSHHS 3 OTHIEIO
3MIHHOIO 1 PIBHSIHHS, 1[0 3BOASTHCS J10
HMX; TEKCTOBI 3a]1a41 3a JOITOMOTOIO
JTHIMHUX PIBHSHD 3 OJIHIEI0 3MIHHOIO;
CHCTEMHU JIBOX JIIHIMHUX PIBHSIHB 3

JliniliHe piBHSHHS 3 OJIHIEIO 3MIHHOIO.
JliniliHe piBHSHHS 3 BOMA 3MIHHUMU
Ta Horo rpadik.

Cucrema ABOX JIHIMHUX PIBHSIHB 3
JIBOMa 3MIHHAMH.

Po3B’s13yBaHHS CHCTEM JIBOX JIIHIHHHX
PIBHSIHB 3 IBOMA 3MIHHUMHM:
rpadidHEM CIIOCOO0M; CIIOCOOOM
iJICTAHOBKH; CITOCOOOM J0aBaHHS.

JIiHi¥HI pIBHAHHS Ta IX CUCTEMH SIK
MaTeMaTU4yH1 MOJEJIl TEKCTOBUX 3a1a4
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JIBOMA 3MIHHUMU, BKa3aHUMU Y 3MICT1
cnoco0aMHu; TEKCTOBI 3aj1a4l 3a
JIOTIOMOT'00 CHCTEM JIBOX JIIHIHHUX
PIBHSIHB 3 IBOMa 3MIHHUMU

Po3B's13y€ Cro:KkeTHI 3a1a4i: Ha PyX 3
TOYKH 30py HOTO OE3MEeKH; Ha
PO3NOPSAJIKEHHS BIACHUMU Ta POAMHHUMHU
¢diHaHcamu; PIHAHCOBOTO 3MICTY KPi3b
OpU3MYy ICTOPUYHUX TOJIH TOLIO

8-ii Ki1ac

AJITEBPA

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

OuikyBaHi pe3yJIbTaTH HABYAJIbHO-
Mi3HABAJbHOI TiJIbHOCTI YYHIB

3MicT HaBYAJILHOI0 MaTepiaxy

Tema 1. PALIIOHAJIBHI BUPA3MU (24
200)

YueHb/yueHuns:
HABOJAUTH MPHUKJIAAN: PALlIOHATIHLHOIO
BHpa3y; palioHaJIbHOTO IPOOY; CTEICHS
13 IUTUM ITOKa3HUKOM;
po3mi3HaE: 1Tl paioHajJbHI BUPA3H;
po0OBi palioHaJIbHI BUPA3H;
MOSICHIOE .
SIK BAKOHATH CKOPOUYCHHS JIPO0Y; K
3BECTH AP0 10 HOBOTO 3HAMCHHUKA;
SIK 3B€CTH JIPOOH JI0 CITLIILHOTO
3HAMCHHUKA;
10 TaKe CTAHJAPTHUIN BUTIIS
YHCIIa;
dopmyiroe:

- OCHOBHY BJIACTHBICTH JIpOOY;
BJIACTUBOCTI CTENEHS 3 [IUJIUM
MTOKa3HUKOM;
npaBmIa: J0/IaBaHHsI, BITHIMAHHS,
MHOKEHHS, JIJICHHS APOOIB,

Crerrius 13 HUIUM MOKa3HUKOM Ta
HWOT0 BIIACTUBOCTI.

CraHIapTHUN BUIISL YHCTIA.
PamionanpH1 Bupasmu.

Pamionaneai gpodu. OcHOBHA
BJIACTUBICTH PAI[iOHATIBLHOTO APOOY.

ApudmeTnyHi Aii 3 pamioHaIBHUMU
JIpobaMu.

ParrionanbH1 piBHSIHHS.
PiBHOCHITBbHI PIBHSHHS.

®dyHK1is , 11 rpadik 1 BIaCTUBOCTI
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MiTHECEHHS IpOo0y /10 CTETICHS,
YMOBY PIBHOCTI Ip0o0y HYJIIO;
O3HAYECHHS: CTETEHS 3 HYJIbOBUM
MOKa3HUKOM; CTEIIEHS 3 I[LITUM
B1J]’€MHHM IOKa3HUKOM;
OIHUCYE BIACTUBOCTI PYHKIIIT 3a ii
rpadikom;
poO3B’si3y€ BIIpaBH, 1110
nepeadayalTh: CKOPOUCHHS JPOOIB;
3BEJICHHS APO00IB O CIILJIBHOTO
3HAMEHHUKA; 3HAXO/KEHHS CYMU,
pi3HUII, JOOYTKY, YaCTKH JAPOOIB;
TOTOXXH1 IEPETBOPEHHS paIliOHATbHUX
BHPAa3iB; PO3B’sI3yBaHHs PIBHSIHb 31
3MIHHOIO B 3HAMEHHUKY JIpo0y;
IIEPETBOPCHHS CTETICHIB 3 I[LIIUM
MOKa3HUKOM; 3aIliC YMCTia B
CTaHJIApPTHOMY BHIJISI/I1; TOOYIOBY
rpadika GyHKIi

Tema 2. KBAJIPATHI KOPEHL
JIACHI YACJIA (10 200)

Yuyenns/yyeHuns:
HABOJAUTH NPUKJIAIMN: PAIlIOHATHHUX
YHCe; ippalioHaILHUX YHCEIT,
MOSICHIOE, 110 TaKe: pallioHaIbHE
YHUCJI0; ippallioHaIbHE YHUCIIO; TIHCHE
YHCIIO;
¢ opmyaroe: o3HaYCHHS
apu(pMETUIHOTO KBAJAPATHOTO KOPEHS 3
YClia; BIACTUBOCTI apU(PMETUIHOTO
KBaJIPAaTHOTO KOPEHS;
XapaKkTepHU3y€: BIACTUBOCTI QYHKIIN
3a 1X rpadikamu;
po3B’sI3y€ BIPaBH, 1110
nepeadavYarTh: 3aCTOCYBAHHS IMOHSTTS
apu(PMETUIHOTO KBAJAPATHOTO KOPEHS
JUTSI OOUMCTICHHS 3HAaYCHb BUPA3iB,
CIIPOILIEHHS BUPAa3iB, PO3B’A3yBaHHs
PIBHSIHB, IOPIBHSHHS 3HAYECHb BUPA3iB;
MEepEeTBOPEHHS BUPA3iB 13
3aCTOCYBaHHSM BUHECCHHS MHOKHUKA
3-I11]1 3HAKa KOPEHsI, BHECEHHS
MHOXKHHKA IT1]T 3HAK KOPEHS,

®yukuia y = X2, ii rpadixk i
BJIACTHUBOCTI.

ApudmMeTHIHNN KBaApaTHUI KOPIHb.
BnactuBocTi apudmeTnaHoro
KBaJIPaTHOTO KOPEHS.

PamionaineHi 4yncia.

Ippamionanshi uncna. JlilicHi yncna.

®yuKIis , 11 rpadik 1 BIaCTUBOCTI
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3BUILHEHHS BiJ] IppaIlioHaJILHOCTI B
3HAMEHHUKY JIpo0y; MoOy10By rpadikiB
yHKLIH ;

Tema 3. KBA/IPATHI PIBHSIHHS (16
200)

YueHb/yueHuusi:

HABOJAUTH NPUKJIAAN: KBAIPATHUX
PIBHSIHb; KBaJpaTHUX TPUUJICHIB;
dopmyiroe:

O3HAYCHHS KBaJpaTHOTO PIBHSAHHS Ta

KBaJIPaTHOTO TPUWICHA; KOPEHS

KBaJIPaTHOI'O PIBHSIHHS,

TeopeMy Biera;
3anmcye: GopMysy KOpeHiB
KBaJpaTHOTO PIBHAHHS; (popmymny
PO3KJIaJIaHHS KBaIPaTHOTO TPUWICHA HA
JIHIAHI MHOKHUKH;
CKJIQ/Ja€ KBaJpaTHE PIBHIHHS 32
YMOBOIO TEKCTOBOI 3a/1a4i;
po3B’si3y€ BIPaBH, 1110
nepeadavyaTh: 3HaXOXKEHHS KOPEHIB
KBaJIpaTHUX PiBHSIHB; PO3KJIaIaHHS
KBaJIpaTHOTO TPUWICHA HA MHOXKHUKH,
3HAXOMKCHHS KOPEHIB PIBHSHb, 1110
3BOJISATHCS 10 KBAJAPATHUX; CKIadaHHA 1
PO3B’sI3yBaHHS KBaJI[paTHUX PIBHSHb Ta
PIBHSIHB, IO 3BOASATHCS JI0 HUX, SIK
MaTeMaTHIHUX MOJIeIeH TTPUKIIaTHUX
3a/1a4

KBanparHi piBHSHHS.

dopmyna KOpeHiB KBapaTHOTO
PIBHSIHHSL.

Teopema Biera.
KBagparHuii TpudIIeH.

PosknaganHs KBaApaTHOTO TpUUWICHA
Ha JIHIH] MHOKHUKH.

Po3B’s13yBaHHs pIBHSIHB, SKi
3BOJSTBCS J0 KBaJIPaTHUX.

KBagpaTHe piBHSHHS Ta PIBHSIHHS K1
3BOJSTBLCS J0 KBaJAPATHUX, K
MaTeMaTU4IH1 MOJIEJI MPUKITATHUX
3a/1a4

Po3B'si3y€ croakeTHi 3a1a4i Ha:
BUKOPUCTAHHS B3a€EMO3B'SI3KIB
C€KOHOMIYHUX SIBHIIl;, BUJIH T
PO3paxyHKH MOAATKIB, TUIATEXIB; PyX;
MPONYKTUBHICTH TIpalli; BAPTICTh TOBApPY;
CyMiCHY po0OTy; CyMIIlli Ta CTUIABH
TOIIO
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9 kJiac

AJI'EBPA

(70 200, 2 200 Ha musicoens, pezepe — 18 200)

OuikyBaHi pe3yJIbTaTH HABYAJIbHO-
Mi3HABAJIbHOI JiSlJIbHOCTI YYHIB

3MicT HAaBYAJILHOI0 MaTepiaay

Tema 1. HEPIBHOCTI (/4 200)

Y4eHb/yueHUus:
HABOIMTDH MPUKJIATAN: YUCIOBUX
HEPIBHOCTEH; HEPIBHOCTEH 31
3MIHHUMM; JIIHIHHUX HEPIBHOCTEH 3
OJIHICIO 3MIHHOIO; MOABIHHUX
HEPIBHOCTEH;
MOSICHIOE 1110 Take 00’ €THaHHS Ta
MEePETUH YUCIIOBUX MPOMIXKKIB;
dbopmyiroe:

- BJIACTUBOCTI YUCJIIOBUX
HEPIBHOCTEH, BIIaCTHBOCTI
HEPIBHOCTEH 31 3MIHHOIO;
O3HAYCHHS: PO3B’A3KY JIHIHHOT
HEPIBHOCTI 3 OJIHIEIO 3MIHHOIO,
PIBHOCUJIBHUX HEPIBHOCTEN;

00I'PYHTOBY€E BIAaCTHBOCTI YHCIIOBUX
HEPIBHOCTEH;

300paKye€ Ha KOOPAMHATHIN IIPSMIii:
00’€THaHHS Ta IEPETUH YUCITOBUX
IIPOMDKKIB, 3aJIaHl HEPIBHOCTIMH
YUCJIOB1 IPOMIKKH; BUKOHY€E OOCpHEHE
3aBIaHHS;

3aMuCcye€ Po3B’A3KH HEPIBHOCTEH Ta iX
CHUCTEM y BUIIISAAI 00’ € THAHHS
YUCJIOBUX IMMPOMIDKKIB a00 y BUTJISII
BIITIOBIIHUX HEPIBHOCTEH;

PO3B’s13y€: JiHIIHI HEPIBHOCTI 3 OJHIEIO
3MIHHOIO; CHCTEMH JIIHIHHUX
HEPIBHOCTEH 3 OJTHIEI0 3MIHHOIO

Uucnosi HepiBHOCTI. OCHOBHI
BJIACTUBOCTI YMCIIOBUX HEPIBHOCTEH.

HepisHocTi 31 3MiHEUMHE. JIiHIHHI
HEPIBHOCTI 3 OJTHIEIO0 3MIHHOIO.

YucioBi MPOMIKKH.
PiBHOCHIIBHI HEPIBHOCT!I.

Cucremu JTHIHHUX HEPIBHOCTEH 3
OIHIEI0 3MIHHOIO

Tema 2. KBAIPATUYHA ®YHKIIISA
(20 200)

Y4yeHb/yuyeHUuA:
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HABOAMTH NPUKJIAAU KBAJPATUIHOT
ynKuii;

00uYHCII0€ 3HAUCHHS (PYHKIIIT B TOYITI
MOSICHIOE NEePETBOPEHHS

moOymoBHU
(yHKuii;
xapakrepu3ye GyHKIIiIO 3a i rpadikom
po3B’si3y€ BIIpaBH, 1110
nependavanTh: Mo0ynoBy rpadika
KBaJIpaTUIHO1 (DYHKIII1; PO3B’SI3yBaHHS
KBaJIpaTHUX HEPIBHOCTEH; 3HAXOKEHHS
PO3B’SI3KIB CUCTEM JIBOX PIBHSHb 3
JIBOMa 3MIHHUMH, 3 SKUX X04a O OJIHE
PIBHSIHHS IPYTOTO CTENEHS; CKIaJaHHs 1
PO3B’sI3yBaHHS CHUCTEM PIBHSHbB 3 IBOMA
3MIHHUMH SIK MaTeMaTUYHUX MOJIeNIeH
MPUKIATHUX 337129

rpadika

rpadikis
dyukuii: f(X)—f(X)+a; f (X) —»f (x+a); f
(X) — kf (x), f (X) — — f(x); anroputm
KBaJIPaTU4HO1

Bnactuocti pyukuii. Hymi @yHkiii,
MPOMDKKH 3HAKOCTAJIOCTI, 3pOCTAHHS 1
criajianHs GyHKIlI1, HallOIbIIE Ta
HaiMeHIIe 3HaYeHHs (DYHKITI.
[lepeTBOpeHHs rpadikiB PYHKIIIHN.
KBanparuuna ¢ynkuis, i rpadik i
BJIACTUBOCTI.

KBaaparna HepiBHICTh. CucTEMa IBOX
PIBHSIHB 3 JIBOMA 3MIHHHUMH.

Cucrema JBOX PiBHSIHB 3 JIBOMA
3MIHHUMU SIK MaTeMaTu4YHa MOJIEIIb
MPUKJIATHOT 3a/1a4l

Tema 3. YNCJIOBI
MOCJIIOBHOCTI (10 200)

Yuyenns/yyeHuns:
HABOAMTDH MPUKJIAAU: YUCIOBOT
MOCJIIIOBHOCTI; apu(METUYHOI Ta
TCOMETPHUYHOI IPOrPECii;
(¢ opmys1r0€ 03HAYCHHS 1 BIIACTUBOCTI
apuMETHIHOI Ta TEOMETPUIHOT
IIporpeciii;
3alHUCY€ i MOSICHIOE:
¢opmynu: N-To WIeHA
apu(pMETHIHOI Ta TEOMETPUIHOT
IPOrpeCiid, CyMH MEpIIuX N YICHIB
IIUX TIPOTPECIid;
eracmugocmi apupMETUIHOI Ta
T€OMETPUYHOT TIPOTrpeciit
pO3B’si3y€ BIPpaBH, 110
nepeadayaTbh: 00YMCIICHHS YICHIB
mporpecii; 3aJlaHHs IPOrpecii 3a
MaHUMH X wieHaMu a0o
CHIBBIIHOIICHHIMHI MK HUMU,
O0OYHMCIICHHS CyM TIEPIIHX N WICHIB
apuMeTHUYHOI i TEOMETPUUHOL
nporpeciii; BUKopuctanssi Gopmyin

YucoB1 MOCIIIIOBHOCTI.

ApudmeTnyHa Ta reoMmeTpUIHA
mporpecii, iX BIacTUBOCTI. DopMynu
N-ro 4jeHa apu(METUYHOI Ta

T€OMETPHUYHOI ITPOTpeciil.

dopMynu CyMH TIEpITUX N YJICHIB
apu(METHYHOI Ta TCOMETPHIHOT
nporpecii

29




3araJibHUX YIEHIB 1 CyM Mporpeciit s
3HAXOJIP)KEHHS HEBIJJOMUX €JIEMEHTIB
nporpecii

Tema 4. OCHOBH
KOMBIHATOPUKHU, TEOPII
MMOBIPHOCTEM TA
CTATUCTUKMU (8 200)

Y4yenb/yyeHuus: OcCHOBHI NpaBUiIa KOMOTHATOPUKHU.

HABOAMTH NPUKJIAJAH: BUIAJIKOBUX
MOJT1i, MOaHHS CTATUCTUYHUX JAHUX Y YacTora Ta IMOBIPHICTH BUTIAIKOBOT

BUIJISAI TaOMUIIb, Jiarpam, rpadikis, MOJIii.

3aCTOCYBaHHS IPABUIJI KOMOIHATOPUKHU

MOSICHIOE, 1110 TAKe: YacTOTa [ToyaTKOB1 BIIOMOCTI IPO CTATUCTHKY.
BUIIAJIKOBOI TTO/111, HMOBIPHICTH

BHUITAIKOBOT ITOI11 CrocoOu nmomaHHs JaHUX Ta 1X
3HAXOJAUTh, BiIOUPAE | BIOPAIKOBYE 00poOKu

1H}OpMAaIIIIo 3 TOCTYIMHUX IHKEpe
PO3B’sI3y€ 3a71a4i, 110 MepeadadyarTh.
BUKOPHUCTAHHS KOMOIHATOPHUX IPABUIT
CyMH Ta J00YTKY; 3HAXOMKCHHS
HMOBIPHOCTI BHITaIKOBOT IOI11;
00YHMCIICHHS YaCTOTH BUIIAJIKOBOI MOIIT;
MOJIaHHSI CTATUCTUYHUX JaHUX Y BUTIIS1
TaOIuIh, Alarpam, rpadikis

Po3B’si3ye crokeTHi 3a1a4i HA:
pO3paxyHOK Ta aHami3 (iHAHCOBOI
CIIPOMOKHOCTI POJAMHH; PO3PaxXyHOK
00CsATy CIJIaYeHUX MOJATKIB; TPUUHATTS
pillIeHh CTOCOBHO OCOOMCTHUX Ta
KOJICKTUBHMX (DIHAHCOBHX MUTAHb TOIIO
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7 Kiaac

I'EOMETPIA

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

OuikyBaHi pe3yJIbTaTH HABYAJIbHO-
Mi3HABAJIbHOI JiSlJIbHOCTI YYHIB

3MicT HAaBYAJILHOI0 MaTepiaay

Tema 1. EIEMEHTAPHI
TEOMETPHUYHI ®IT'YPH TA iX
BJIACTUBOCTI (8 200)

Y4eHb/yueHUst:
HABOJAUTH MPHUKJIATH TCOMCTPUIHUX
¢biryp, yKazaHHUX y 3MICTI;
MOSICHIOE, 1110 TaKe: TOYKa, IpsMa,
HaJIe)KATH, JISKATH MIXK, BIIPI30K,
IPOMiHb, KYT, JOBKHUHA BIJPi3Ka,
rpajaycHa Mipa KyTa, piBHI BIIpI3KH,
piBHI KyTH, OiCEKTpUca KyTa, BiJICTaHb
MDK TOYKaMH;
(¢ opmyTI0€: BIaCTUBOCTI: PO3MIIICHHS
TOYOK Ha MPSAMIi; BUMIPIOBaHHS M
BiJIKJIaJJaHHS BiAPI3KIB 1 KYTIB;
kiaacugikye Kyt (rocTpi, opsimi, TyTIi,
PO3TOPHYTI);
BHMIpIOE Ta 00YHCJIIOE: JTOBKUHY
BiJIpi3Ka, TpaayCHY MIpy KyTa,
BUKOPHUCTOBYIOUH BJIACTHBOCTI X
BUMIPIOBaHHS;
300paKye€ i 3HAXOAUTH HA MAJTIOHKAX
reoOMEeTpUYHI (QIrypH, BKa3aHl y 3MICTI
3aCTOCOBY€E BUBUCHI O3HAYCHHS 1
BJIACTHUBOCTI JIO PO3B’SI3yBaHHS 3a]1a4

['eomerpuuni Qirypu.

Touka, mpsiMa, BIPI30K, MPOMiHb, KYT.
Ix BIacTuBOCTI.

BumiproBaHHs BiJIpI3KiB 1 KYTIB.
bicekrpuca kyra.

Bincrans MK JBOMa TOUKaMU

Tema 2. BBAEMHE PO3MILIEHHSA
MNPAMUX HA IVIOIUHI (12 200)

YyeHnb/yueHuns:
HABOJAUTH NMPUKJIAAN TCOMETPUUHUX
¢biryp, ykazaHuX y 3MICTi
CHiBBITHOCHTD 3 00'ekTaMu
HaBKOJIMIITHLO1 IIMCHOCTI: CYMDXKHI Ta
BEPTUKAJIbHI KyTH, TapajeibHI Ta

CyMiXHI Ta BEpTUKAIIbHI KYTH, 1X
BIIACTHBOCTI.

[TapanensHi Ta IEPICHANKYISIPHI
npsiMi, X BIACTUBOCTI.

[lepnenaukynsp. Bincranb BiJ TOUKH
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NEPHEeHAUKYISIPHI MPSAMI;

MOSICHIOE .

110 TaKe TeOpeMa, O3HAUCHHSI, O3HAKa,
HACJIIJOK, YMOBA 1 BUMOTra TEOPEMH,
npsiMe 1 00EpHEHE TBEPIKCHHS,
JOBEIICHHS TEOPEMH;

CYTh JOBEJICHHS BiJl CYIIPOTHUBHOTO;
dopmynoe:

O3HAYeHHs: CyMIKHUX 1 BEPTUKAJIBHUX
KYTiB, MapaJieIbHUX 1
NEPICHIUKYIISIPHUX MPSIMUX,
NEepHeHUKYIISIpa, BIICTaH1 B1I TOUKH 10
PSAMOi;

e1aCcmMuBOCmi. CyMDKHHX 1
BEPTUKAJIBHUX KYTiB; IMapajeIbHUX 1
NEPICHIUKYIISIPHUX MPSIMHUX, KYTIB,
YTBOPEHUX IPHU MEPETHHI MapajieIbHUX
IPSIMUX CIYHOIO;

O3HaKU TIAPaAJICIBHOCTI MPSIMHUX
BHMIipIO€ Ta 00YHCIIOE BIJICTaHb BiJl
TOYKH JI0 TIPSIMOT;
300paky€ Ta 3HAXOAUTh Ha
MAaJIIOHKAX: TIapaieibHi i
TePIICHIUKYIISIPHI TIPSIMI;
NEPIEHIUKYIISP; KyTH, YTBOPEHI MPU
IIEPETHHI IBOX IPAMUX CIYHOIO;
00I'PYHTOBY€E IapajICIbHICTB i
NePIEHIUKYISIPHICTD TIPSAMHUX;
AOBOAMTH: BIACTHUBOCTI CYMIKHUX 1
BEPTUKAIBHUX KYTiB; MapajeIbHUX
MPSIMUX; TIEPIICHINKYIIPHUAX TIPIMHUX;
3aCTOCOBY€E BUBUCHI O3HAYCHHS 1
BJIACTHUBOCTI JIO PO3B’sI3yBaHHS 3a]1a4

10 npsMoi. KyT Mk 1BoMa mpsiMUMH,
110 IEPETUHAKOTHCSL.

KyTtu, yTBOpEHi Ipu nepeTrHi 1BOX
npsSMUX ciyHOI0. O3HAKU
napajeabHOCTI IPSIMUX.

BnactuBoCTi KyTIB, yTBOPEHHX MPHU
NEePETUHI MapajeIbHUX MPIMHUX
CIYHOIO

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

YyeHnb/yueHuns:
HABOJAUTH NPUKJIATH: TCOMETPUIHUX
¢biryp, ykazaHuX y 3MiCTi; piBHUX
diryp;
NMOSICHIOE, 1110 Take piBHI Qirypu;
dopmyaroe:
- 03HQYeHHs1. 30BHIIIHBOTO KyTa

TpuxkyTHUK 1 Horo enemMeHTH. Bucora,
OicexTpuca 1 MeaiaHa TPUKYTHHUKA.

PiBHicTh reomeTpuyHuX QIryp.
O3Haku pIBHOCTI TPUKYTHHUKIB.
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TPUKYTHUKA; PI3HUX BUJ1B TPUKYTHHKIB,
OiCeKTpHCH, BUCOTH, MEIIaHU
TPUKYTHHKA;

eracmusocmi: piIBHOOSAPEHOTO 1
MPSAMOKYTHOTO TPUKYTHHUKIB;
O3HaKU. PIBHOCT1 TPUKYTHUKIB,
PIBHOOEAPEHOTO TPUKYTHUKA;
Kkiacudikye TpPUKYTHUKH 32 CTOPOHAMHU
13a KyTamu;
300paky€ Ta 3HAXOJAUTh HA
MAaJIIOHKAX: pIBHOCTOPOHHI,
pIBHOOEAPEHI, MPSIMOKYTHI TPUKYTHUKHU
Ta iX €JIEMEHTH; 30BHINIHINA KyT
TPUKYTHHUKA; PIBHI TPUKYTHUKH;
00IPYHTOBYE: HAJICKHICTh TPUKYTHHKA
710 TIEBHOTO BU]1Y; PIBHICTh
TPUKYTHHKIB;
JAOBOIAUTH: BIIACTUBOCTI i O3HAKH
PIBHOOEAPEHOTO TPUKYTHHUKA;
BJIACTHUBICTh KYTIiB TPUKYTHHUKA;
BJIACTUBICTH 30BHINIHLOTO KyTa
TPUKYTHHUKA;
3aCTOCOBY€E BUBUCHI O3HAYEHHS 1
BJIACTUBOCTI JI0 PO3B’A3yBaHHS 3a7a4
PAKTUYHOTO 3MICTY

Bunu TpukyTHUKIB.

PiBHOOEIpeHMI TPUKYTHUK, HOTO
BJIACTUBOCTI Ta O3HAKH.

HepiBHICTh TPUKYTHHUKA.
CyMa KyTiB TPUKYTHHKA.

30BHIIIHIA KYT TPUKYTHUKA Ta HOTO
BJIACTUBOCTI.

BnactuBocTi npssMOKyTHUX
TPUKYTHHUKIB

Tema 4. KOJIO I KPYT (8 200)

Y4eHb/yueHuus:
HABOJAUTH NPHUKJIATH T€OMETPUUHUX
¢biryp, ykazaHuX y 3MICTi;
dbopmyaroe:

O3HaYeHHs: KOJa, Kpyra, iX €JIEMEHTIB;
JOTUYHOI IO KOJIa; CEPEIUHHOTO
MEPIeHANKYISIpA 10 BiAPi3Ka; KOJa,
OIMHMCAHOTO HABKOJIO TPUKYTHHKA, 1 KOJa,
BIIMUCAHOTO B TPUKYTHHK;

81ACMUBOCMi: CEPETUHHOTO
MEePIEHIUKYISIpa 10 BIIPI3KA;
OiCeKTpHCH KyTa; JOTHYHOI JIO KOJa;
JiaMeTpa 1 XOpau KoJia; CepeanHHUX
MEePIEHIUKYISIPIB JO CTOPIH
TPUKYTHHKA; OICEKTPUC KYTIB
TPUKYTHUKA;

Komno. Kpyr.
JloTnuHa 10 Koj1a Ta ii BIIaCTUBICTb.

OcHoBHI 337141 Ha TTOOY/IOBY:

- moOyn0Ba TPUKYTHHUKA 32 TPhOMa
CTOPOHAMU;

- moOynoBa KyTa, 10 IOPIBHIOE
JTAHOMY;

- moOynoBa OICEKTPUCH TAHOTO KyTa,

- TIOJALT IAaHOTO BiApi3Ka HABIILN;

- 1oO0yzioBa npsamoti,
MEPHEHIUKYISPHOL 10 JAHOL.

Koo, onrcane HaBKOJIO TPUKYTHHKA.
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300pakKy€ Ta 3HAXOJAUTh HA
MAaJIIOHKAX: KOJIO Ta HOTO €JIEeMEHTH;
JOTUYHY J0 KOJa; KOJlo, BIIMUCAHE B
TPUKYTHUK; KOJIO, OTICAHE HABKOJIO
TPUKYTHHUKA;

BHUKOHY€ LUPKYJIEM 1 JTIHIHKOIO 3a/1a4l
Ha moOya0BYy BKa3aH1 y 3MICTI;
3aCTOCOBY€E BHBUYCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’A3yBaHHs 3aja4,
30KpeMa MPaKTUYHOTO 3MICTY

Koo, Brincane B TpUKYTHHK

Po3B’s13ye€ 3a1a4i NPAKTUYHOI0 3MICTY
HA: 3HAXO/KEHHS BIJICTaHI 10
HEJOCTYITHOI TOYKH; BCTAaHOBJICHHS
PIBHOBITaICHOCT1 00’ €KTIB HA MOBEPXHI
3emTi; BUKOPUCTAHHS YKOPCTKOCTI
TPUKYTHHKA B OYJIBHUIITBI TOIIO

8-i1 Ki1ac

I'EOMETPIA

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

OuikyBaHi pe3yJIbTaTH HABYAJIbHO-
Mi3HABAJIbHOI TiSJIbHOCTI YYHIB

3MicT HaBYAJILHOI0 MaTepiaay

Tema 1. YHOTUPUKYTHUKHU (22 200)

Yuenb/yyeHuus:
HABOJAUTH NPUKJIAAN TCOMETPUUHUX
¢biryp, yKazaHHUX y 3MICTI,
MOSICHIOE, 1110 TaKe: YOTUPUKYTHHUK;
OITYKJIUH 1 HEOMYKJIM YOTUPUKYTHUK;
€JIEMEHTH YOTUPUKYTHHKA;

dbopmyiroe:

O3HQYEeHHs T 61ACMUBOCT
BKa3aHUX Y 3MICTI
YOTUPUKYTHHKIB; EHTPAJIbHUX 1
BIIMCAHUX KYTIB; BIUCAHOTO 1

YotupukyTHHK, iHoro einemeHTH. Cyma
KyTiB 4OTHpHUKyTHHKA. [lapanenorpam,
HOT0 BJIACTUBOCTI M O3HAKH.

[TpsIMOKYTHHK, poMO, KBaJpar Ta iX
BJIACTUBOCTI. Tpamertis.

Brincani Ta nentpansHi KyTu. Brincani
Ta OTMKMCaH1 YOTUPHUKYTHUKH.

Teopema daneca. Cepenns JiHist
TPUKYTHHUKA, 1i BIACTUBOCTI.
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OMMCAHOT0 YOTUPUKYTHUKIB,;
CepeHbOI J1HIT TPUKYTHHKA 1
Tpanerii,

O3HaKU Tapajieiorpama;
BIIMUCAHOTO 1 OTMCAHOTO
YOTUPUKYTHHKIB;

meopemy: daneca; Ipo cymy
KYTiB YOTHPHKYTHHKA;

KjIacudiKye YOTUPUKYTHUKH;
300paky€ Ta 3HAXOJAUTh HA
MAaJTKOHKAX YOTUPUKYTHUKU PI3HUX
BU/IIB Ta 1X €JIEMEHTH;
00I'PYHTOBY€E HaJIC)KHICTh
YOTUPUKYTHHKA JIO TIEBHOTO BUJTY;
JAOBOIAUTH: BIIACTUBOCTI i O3HAKH
napasenorpama; BIacTUBOCTI
NPSMOKYTHHKA, poM0Oa, KBaIpara;
3aCTOCOBY€E BUBUCHI O3HAYEHHS 1
BJIACTUBOCTI JI0 PO3B’3yBaHHS 3ajad,
30KpeMa MPaKTUYHOTO 3MICTY

CepenHs niHisl Tpamnerlii, ii BIaCTUBOCTI

Tema 2. IOAIBHICTD
TPUKYTHMUKIB (/0 200)

Yuyens/yyeHuns:
HABOJAUTH MPUKJIAAH ITOTIOHUX
TPUKYTHHKIB;

MOSICHIOE 3B’ 130K MK PIBHICTIO 1
NOI0HICTIO TEOMETPUYHUX DIryp;
dopmyiroe:
- meopemy: PO MeIiaHU
TPUKYTHHKA; TIPO BJIACTHBICTH
OICEeKTpHCH TPUKYTHHUKA,

03Ha4eHHsl TIONIOHUX TPUKYTHHKIB,;

03HaKU TIOMIOHOCTI TPUKYTHHUKIB;

y3aeanvueny meopemy daneca;
300paKy€ Ta 3HAXOAUTh HA
MAJTIOHKAX TTOII0H1 TPUKYTHUKY;

00I'PYHTOBYE MOAIOHICTh TPUKYTHHUKIB,;
3aCTOCOBY€E BUBUCHI O3HAYCHHS U
BJIACTUBOCTI JIO PO3B’sI3yBaHHS 3a]1a4,
30KpeMa MpH 3HAXO/PKCHH1 BlJICTaHEH
Ha MICIIEBOCTI

V3aransHeHa Teopema Dareca.
[ToniOHI TPUKYTHUKH.
O3Haky MOAIOHOCT TPUKYTHUKIB.

BnactuBicTh MeiaHu Ta OiCEKTPHUCH
TPUKYTHHKA
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Tema 3. PO3B’SI3YBAHHSA
MNPSMOKYTHHUX TPUKYTHHUKIB
(14 200)

YueHb/yueHuusi:
HABOIMTDH NMPHUKJIATA TCOMECTPUIHUX
¢biryp Ta CriBBIIHOILIECHb, YKa3aHUX Y
3MICTI;
MOSICHIOE: 110 TAKE MOXWia Ta i1
MPOEKITIS; 0 03HAYA€E «PO3B’I3aTH
NPSIMOKYTHUN TPUKYTHHUKY;
dopmyiroe:
- gracmusocmi MEPIICHIUKYISIpa 1
IMOXUJIOT;
O3HA4eHHs CHHYCa, KOCUHYCA,
TaHTeHCa TOCTPOTO KyTa
NPSIMOKYTHOTO TPUKYTHHKA;
meopemy Ilidaropa;
CNIBBIOHOUIEHHS MK CTOPOHAMM 1
KyTaMH MPSIMOKYTHOTO
TPUKYTHUKA,;
3HAXOAMTH HA MAJTKOHKAX CTOPOHU
IPSIMOKYTHOTO TPUKYTHHKA,
BIJTHOIIICHHS SIKUX JOPIBHIOE CUHYCY,
KOCUHYCY, TAHT€HCY BKa3aHOTO
TOCTPOTO KYTa;
004 MCJII0€ 3HAUYCHHS CUHYCa, KOCUHYCA,
TaHreHca Jjs KytiB 30°, 45°, 60°;
noBoauThL TeopeMy Ilidaropa;
PO3B’sI3y€ NPSIMOKYTHI TPUKYTHUKHU
3aCTOCOBY€ BUBUCHI O3HAYCHHS I
BJIACTHBOCTI 10 pPO3B’I3yBaHHS 3a/ad,
30KpeMa MPaKTUIHOTO 3MICTY

Cunyc, KOCUHYC, TAHTE€HC TOCTPOTO
KyTa OpsIMOKYTHOT'O TPUKYTHHUKA.

Teopema Ilidaropa.

[lepnenaukymsp 1 moxunia, ix
BJIIACTHBOCTI.

CriBBiIHOIIIEHHS M1’ CTOPOHAMH 1
KyTaMU MPSIMOKYTHOTO TPUKYTHHUKA.

3HaueHHsI CHHYCa, KOCUHYCa, TAHTeHCA
JESKUX KYyTiB.

Po3B’s13yBaHHS MIPSAMOKYTHUX
TPUKYTHHKIB

Tema 4. MHOTI'OKYTHUKM. ITJIOLII
MHOI'OKYTHUKIB
(12 200)

YueHnb/yueHuns:
HABOJAUTH NMPUKJIAAN TCOMETPUUHUX
¢biryp, ykazaHuX y 3MICTI;
MOSICHIOE, 1110 TaKe: MHOTOKYTHHK Ta
HOro €JIEMEHTH; TIJI0Ia MHOTOKYTHHKA;
MHOTOKYTHHK, BOMCAHUH Y KOJIO Ta

MHOTOKYTHHK Ta MOr0 €J1EMEHTH.

MHOrOKYTHHK, BIMCAHUHN Y KOJIO, 1
MHOTOKYTHHK, OITUCAHWI HABKOJIO
KOJIA.
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OIMCAaHMK HAaBKOJIO KOJIa;
¢opmy.roe:

- 03HAYeHHs1. MHOTOKYTHHKA,
BITMCAHOTO y KOJIO; MHOTOKYTHHKA,
OIMCAHOTO HABKOJIO KOJIa;
meopemy. PO TUIOILY
IPSIMOKYTHHKA, ITapajeorpama,
TPUKYTHHKA, Tpamelii;

3aMUCy€ Ta MOSICHIOE (POPMYJIM TUTOIIII
reOMEeTpUYHUX (Iryp, yKa3aHUX y
3MICTI;

300pa’ky€ Ta 3HAXOJAUTh Ha
MAJTIOHKAX: MHOTOKYTHHK 1 HOTO
CJIEMCHTH; MHOTOKYTHHUK, BIIUCAHUH Y
KOJI0; MHOTOKYTHHUK, OITUCAHNUN HABKOJIO
KOJIa;

CHiBBITHOCHTBD 3 00'€eKTaMH
HABKOJIMITHHOT I1MCHOCTI BKa3aHi y
3MICTI irypu;

004 MCJIIOE TUIONII BKa3aHUX Y 3MICTI
biryp;

3aCTOCOBY€E BUBUCHI O3HAYEHHS,
BJIACTHBOCTI Ta (DOPMYIIH 10
PO3B’sI3yBaHHS 3aja4, 30KpemMa
3HAXOJKEHHS TUIONT peaJbHUX 00’ €KTIB;
PoO3B’si3y€ 3aa4i HA: PO3OUTTS
MHOTOKYTHHKA Ha PIBHOBEJIHKI,
JOCIIIKCHHS PIBHOCKJIAICHOCTI
MHOTOKYTHHKIB TOIIO

[ToHSTTA IO MHOTOKYTHHKA.

[Tno1i npssMOKyTHUKA,
napajenorpama, poM0a, TPUKyTHHUKA,
Tpanerii

Po3B’s3y€ 3a1a4i NPAKTUYHOTIO 3MicTy
HA: BU3HAYEHHS BIJCTaHl 10
HEJIOCTYITHOI TOUKHU; BUCOTH IIPEAMETA;
3HAXO/KCHHS KyTiB (KyTa MmiaioMy
JOPOTH, BIIKOCY, KyTa, Mij IKUM BHIHO
JESIKUN TPeMET) TOITO
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9-i1 ki1ac

I'EOMETPIsA

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

OuikyBaHi pe3yJIbTaTH HABYAJIbHO-
Mi3HABAJIbHOI iSlJIbHOCTI YYHIB

3MicT HAaBYAJILHOI0 MaTepiaay

Tema 1. KOOPIUHATHU HA
IJIOIIUHI (8 200)

Y4eHb/yueHUus:
HABOJAUTH NMPHUKJIAM CITIBBIIHOIIECHD,
yKa3aHHUX y 3MICTI;
MOSICHIOE :

10 TaKE CHHYC, KOCHHYC, TAHT€HC

kyTiB Big 0° no 180°; piBHsIHHS

irypu;

K MOJCHA 3a0amu Ha KOOPMHATHI

IUTOLIUHI: IPSIMY; KOJIO;
dbopmyrroe TeopeMHu mpo:

BIZICTaHb MK IBOMA TOUKAMH;
KOOPJAWHATH CEPEANHU BiJIPI3Ka;
3alMCY€ Ta MOSICHIOE:

- ¢hopmynu KOOPAUHAT CEPEIUHU
BiJIpi3Ka, BIICTaHI MK JBOMA
TOYKAMH;

PIBHAHHS KOJA, TIPSIMOT;
300paKy€ Ta 3HAXOAUTH HA
MAaJIIOHKAX TCOMETPUUHY Pirypy
(IpsiMy, KOJI0) 3a 11 pIBHAHHAM Y 3aJIaHii
CUCTEM1 KOOP/IUHAT;

004 HCII0E:
KOOPJIWHATH CEPSAUHH BIIpI3Ka,
BiZICTaHb MK IBOMAa TOUYKAMHU,
3aJaHUX CBOIMHU KOOPIMHATAMM;
AOBOAMTHL TEOPEMY TIPO: BIICTaHb MiX
JBOMa TOYKAMHM; KOOPJAUHATH CEPESINHI
Bipi3Ka;
3aCTOCOBY€E BUBYCHI (opMynu i
piBHSIHHS (PIryp 70 pO3B’sI3yBaHHS
3a7a4

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

sin (180° — a) = sin a;

cos (180° — o) = — cos a.

Koopaunatu cepeaunu Bizpizka.

Bigcraups MK ABOMa TOYKaMH 13
3aJTaHMMH KOOpJMHATaAMH.

PiBHsiHHS KOJIa 1 IPAMOT

Tema 2. BEKTOPHU HA IIVIOUHIUHI
(12 200)
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Y4yeHb/yueHuusi:
HABOAMTDH NMPUKJIATAU: PIBHHX,
MPOTUJIEKHUX, KOJTIHEAPHUX BEKTOPIB;
TOSICHIOE:
wo make: BEKTOP; MOJYIb 1
HaTpsSM BEKTOpa; OMUHUYHUN
BEKTOP; HYJb-BEKTOP; KOJIIHEapHI
BEKTOPH; POTHIICKHI BEKTOPH;
KOOPJIMHATH BEKTOPA; cyma i
PI3HUIIS BEKTOPiB; J0OYTOK BEKTOpa
Ha YHCIIO;
AK 3a0amu BEKTOD;
SK 8IOKIACcmMU BEKTOP BIJ] 3aJ1aHOT
TOYKH,
3a AKUMU NPABULAMU 3HAXOOSAMDb.
CyMy BEKTOpPIB; J00YTOK BEKTOpa Ha
YHCIIO;
dbopmyiroe:
O3HaYeHHs1. PIBHUX BEKTOPIB;
CKaJIIPHOTO JIOOYTKY BEKTOPIB;
gracmueocmi’ Il Hax
BEKTOpaMHU;
300paKye€ i 3HAXOAUTh HA MAJIIOHKAX:
BEKTOp; BEKTOp, PIBHUI 200
IPOTHJIC)KHUN TAaHOMY, KOJIIHCApHUH 13
JaHUM, Y T. 4. 32 HOTO KOOpAMHATaAMU;
BEKTOP, IO JOPIBHIOE CyMi (PI3HUIII)
BEKTOPIB, TOOYTKY BEKTOpa Ha YHCJIO;
004 HCIII0€:
KOOPJIMHATH BEKTOPA, CyMH
(pi3HUIII) BEKTOPIB, TOOYTKY
BEKTOpa Ha YHUCIIO;
TOBKHHY BEKTOpa, KyT MK JJBOMA
BEKTOpPaMHU;
OOIPYHTOBYE: PiBHICTH, KOJIIHEAPHICTh
BEKTOPIB;
3aCTOCOBY€E BUBUCHI O3HAYCHHS U
BJIACTMBOCTI JI0 PO3B’A3yBaHHs 3a/1a4

Bekrop. Monynb 1 HampsiM BEKTOpa.
PiBHICTB BEKTOpIB.

Koopaunatu BekTopa. JlogaBaHHs 1
BiJIHIMaHHS BEKTOPiB. MHOXEHHS
BekTOopa Ha yucio. Konineaphi
BekTopu. CKaJIspHUI 100yTOK
BEKTOPIB

Tema 3.
TPUKYTHHUKIB (10 200)

PO3B’SA3YBAHHS

YdyeHb/yueHus:

MNOACHIOE, IO O3Haydac <(pO3B’5I3aTI/I

TeopeMu KOCUHYCIB 1 CUHYCIB.
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TPUKYTHUKY;

dhopmyiroe TEOpEMY: KOCHHYCIB,;
CUHYCIB;

3anMcy€ Ta MOSCHIOE (OpMYIH TUIOLII
tpukyTHuka  (I'epona; 3a  aBoMa
CTOPOHAMHU 1 KyTOM MK HUMHU );
300paKye€ Ta 3HAXOAUTH HA MAJIIOHKAX
€JIE€MEHTH TPUKYTHUKA, HEOOXIIH1 st
004MCIIEHHS Horo HEB1JIOMUX
CJICMCHTIB;

00YMCJIIOE: IOBKUHU HEBIJIOMHUX CTOPIH
Ta TpajyCHI MIpH HEBIIOMUX KYTIB
TPUKYTHHUKA; TJIOLII TPUKYTHHKIB,
3aCTOCOBY€E BUBUYCHI POpMYIH il
BJIACTUBOCTI JI0 pO3B’sI3yBaHHS 3aJ1a4

dopmynu 17151 3HaXOMKEHHS 10111
TPUKYTHUKA

Tema 4. IPABAJILHI
MHOTOKYTHHUKHA. TOBXKWUHA
KOJIA. TUTOIIA KPYTA (10 200)

Yuyenns/yyeHuns:
HABOAMTDb MPUKJIATU TEOMETPUIHUX
Giryp, ykazaHux y 3MicCTi;
MOSICHIOE, 110 TaKe: yra KoJja;
TOBKHMHA KOJIa; IJI0IIa KPyra;
IPaBUIBHUM MHOTOKYTHUK (TPUKYTHUK,
YOTUPUKYTHHK, MNIECTUKYTHUK),
BIIMCAHUN y KOJIO Ta ONTUCAHUN HABKOJIO
KOJIa;
CHiBBiTHOCHTBD 3 00'€eKTAMHU
HABKOJIMIITHBO1 AIMCHOCTI BKa3aH1 y
3MICTI QIrypH;
004 HCII0E: PaJIiyC Koja 32 CTOPOHOIO
BIIMCAHOTO B HHOTO MPABHIILHOTO
MHOTOKYTHHKA (TPUKYTHHUKA,
YOTUPUKYTHHKA, IMIECTUKYTHUKA) 1
HABITaKH; paJiiyc Koja 3a CTOPOHOIO
OMMCAHOT'0 HABKOJIO HHOTO MPABUIBLHOTO
MHOTOKYTHHKA (TPHKYTHHKA,
YOTUPUKYTHHKA, IIECTUKYTHUKA) 1
HaBMAaKW; IOBKWHHU KOJIa 1 TyT'H KOJIa;
IO Kpyra, CeKTopa
Oyaye€; IpaBWIbHUN TPUKYTHHK,
YOTUPUKYTHHK, IIECTUKYTHUK;
3aCTOCOBY€E BHBUYCHI O3HAYCHHSI,

[IpaBWIBHHUIT MHOTOKYTHUK, MOTO BUIH
Ta BJIACTUBOCTI.

[IpaBuAbHYI MHOTOKYTHHUK, BITMCAHUHN
y KOJIO Ta ONMKMCAHMI HABKOJIO KOJIA.

JlopxxnHa koma. JIoBKHUHA AyTH KoJa.

[I;moma kpyra Ta HOro 4acTUH
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BJIACTUBOCTI Ta GOPMYIH 10
PO3B’sI3yBaHHs 3a]a4

Tema 5. TEOMETPUYHI
MEPEMILLEHHS (6 200)

YuyeHb/yueHuusi:
HABOAMTH NPUKIAAU: - Diryp Ta ix
00pa3iB IpU TEOMETPUIHUX
MEePEMIIIIEHHSIX, YKa3aHUX Y 3MICTI,
¢biryp, K1 MarOTh IIEHTP CUMETPIi, BICh
CUMETpIi; piBHUX PIryp;
MOSICHIOE, 110 TaKe: IEPEMIIICHHSI
(pyx); 0bpas dirypu npu
reOMETPUUHOMY TIEpeMIllleHH1; irypa,
CUMETpUYHA JIaHIi BITHOCHO TOYKH
(psiMo1); CUMETPIst BITHOCHO TOYKH
(mpsimo1); mapasenbHe IePEeHECCHHS;
MOBOPOT; PIBHICTH PITyp;
dbopmyiroe:

- O3Ha4eHHs. PIBHUX QIryp;
e1aCmMuB8oCcmi: TIePEeMIICHHS;
CUMETpIi BITHOCHO TOYKH (MPSMOT);
napaJsenbHOro epeHECCHHS;
TIOBOPOTY;

300pakye i 3HAXOAUTH HA MaTIOHKAX
¢birypu, B sIKi mepexoasTh gaHi Girypu
IIPU PI3HUX BHAAX ITEPEMIIICHB;
00TPYHTOBY€: CHMETPUYHICTD JIBOX
¢biryp BiTHOCHO TOYKH (IIPSAMOT);
HasIBHICTB Y (irypu 1ieHtpa (oci)
CUMETpIi; piBHICTH (iryp i3
3aCTOCYBaHHSM IIEPEMIIIECHb;
3aCTOCOBY€ BUBUCHI O3HAYCHHS I
BJIACTHBOCTI JI0 PO3B’sI3yBaHHS 3aJ1a4

[lepemimenHns (pyx) Ta Horo
BJIACTUBOCTI.

CumeTpist BITHOCHO TOYKH 1 TIPSIMOT,
MOBOPOT, MapajesbHe MePEeHECEHHS.

PiBnicTh ¢iryp

Po3B’si3y€ 3a1a4i HA: 3HAXOKCHHS
HEBIJIOMHX €JIEMEHTIB peaJbHHUX

00’ €XTIB; 3HAXO)KCHHS TUIOII peaTbHUX
00’ €XTIB, MOKPUTTS TUTOIIUHA
MPaBUJILHUMUA MHOTOKYTHHUKAMU TOIIIO

T'osioBa mpeameTHOI KOMicIi
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