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MOACHIOBAJIBHA 3AIIUCKA
Mema 6a3060i 3acanvbHOi cepeoHboi oceimu. PO3BUTOK Ta colliami3ailis
ocoOuCTOCTI Yy4HIB, (opMyBaHHS iXHBOI HAI[lIOHAJIBHOI CaMOCBIJOMOCTI, 3arajbHOi
KYJIbTYPH, CBITOIVISIIHUX OPIEHTHUPIB, €KOJOTTYHOI'O CTHII0 MHCJIEHHS 1 TOBEIHKH,
TBOPYMX 3I0HOCTEH, MJOCHITHUIIBKMX HABHYOK 1 HABUYOK IKUTTE3a0€3IMCUSHHS,
3IaTHOCTI /10 CAMOPO3BUTKY Ta CAMOHABYAHHS B YMOBaX rj100ajJbHUX 3MiH 1 BUKJIHUKIB.

BurnyckHUK OCHOBHOI HIKONM — 1€ MAaTpioT YKpaiHW, SKUW 3HAE ii 1CTOPIIO;
HOCIH YKpaiHCHKOI KYJIbTYpH, SIKAW TIOBaXXKA€E KYJIbTYPY 1HIIUX HAPOJIIB; KOMIIETCHTHHM
MOBE€IIb, 1[0 BUIBHO CIUIKYETHCS JCP>KaBHOK MOBOIO, BOJIOJII€ TaKOX piaHOIO (Y pasi
BIIMIHHOCTI1) ¥ OJHI€I0 YM KIIBKOMAa 1HO3EMHMMH MOBaMH, Ma€ Oa)kaHHS 1 3JJaTHICTH J0
CaMOOCBITH, BHSBJISI€ aKTUBHICTh 1 BIAMOBIAQIBHICTh Y TPOMAJCBKOMY W OCOOHMCTOMY
KUTTI, 3JaTHAA A0 NIAOPUEMIMBOCTI Ta IHIIIATUBHOCTI, Ma€ YABJIEHHS TIPO
CBITOOY/IOBY, O€pEXKHO CTABUTHCS 1O MPUPOAH, OC3MEUHO W JOIIILHO BUKOPHUCTOBYE
JNOCSATHEHHS HAYKH 1 TEXHIKH, JOTPUMYETHCS 3J0POBOT0 CIIOCOOY JKUTTH.

[IpoBimgaM  3acoboM  peamizariii  BKa3aHOI METH €  3alpOBaHKCHHS
KOMIIETEHTHICHOTO MiJIXO/y Y HaBYaJbHO-BUXOBHUIMI IMpolleC 3arajibHOOCBITHHOI
ITKOJIU TIUTSIXOM (DOpPMYBaHHS TPEIMETHUX 1 KJIFOYOBUX KOMIIETCHTHOCTEH.

Kypc matemaTuku OCHOBHOI HIKOJW JIOTIYHO TMPOJIOBXKYE peaiizalliio 3aBAaHb
MaTe€MaTUYHOI OCBITM YYHIB, pO3IMOYaTy B IOYATKOBUX KjacaxX, PO3IMIMPIOIOYM 1
JIOTIOBHIOIOYHW I1i 3aBJaHHS BIATMOBIMHO J0 BIKOBUX 1 IMi3HABATLHUX MOXKJIMBOCTEH
mKoJsipiB. B ocHOBY moOy10BM 3MICTY Ta OpraHi3allii mporecy HaBuYaHHS MaTeMaTHKU
MOKJIAJICHO KOMNemeHMHICHUL nioxiod, BIANOBIIHO A0 SKOTO KIHIIEBUM pE3yJbTaTOM
HaBYaHHSI TpeaMmera € copMoBaHI II€BHI KOMIIETEHTHOCTI, SK 37aTHOCTI YyYHS
3aCTOCOBYBAaTH CBOI 3HAHHA B HaBYAIBHUX 1 pPEATbHUX JKUTTEBUX CHUTYaIisX,
MOBHOI[IHHO OpaTH y4acTh B JKUTTI CYCIUJIbCTBA, HECTH BIIMOBIJAIBHICTh 3a CBOI ii.
HaBuanHs MaTeMaTWKM B OCHOBHIM IIKoJl Tiependadae (opmyBaHHS NpPeIMETHOT
MaTE€MaTUYHOI KOMIETEHTHOCTI, CYTHICHUIA ONUC AKOI MOJaHO y po3aull «OuiKyBaH1
pe3yNbTaTH HABYAJIBHO-MI3HABAIBHOT ISJBHOCTI» Ili€l mporpamu. DopMyBaHHS
3a3HAYEHOI KOMIIETEHTHOCTI MIJAMNOPSAIKOBYEThCA peanizalli 3arajbHUX 3aBJaHb
IIKUTBHOT MAaTEMaTUYHOI OCBITH. /{0 HUX HaJIeKaTh:

e (GOpMyBaHHS cmaeleHHs IO MaTeMAaTHKW SK HEBII €MHOI CKJIaJ0BOi
3arajbHOi KYJbTYpPHU JIIOAUHU, HEOOXITHOT YMOBH 1i MOBHOLIHHOI'O )KUTTSI B Cy4aCHOMY
CyCIUJICTBI HA OCHOBI O3HAWOMJICHHS 3 1A€sIMH 1 METOJaMU MAaTEMAaTHKU SIK



yHIBEpCaJIbHOI MOBM HAayKH 1 TEXHIKH, ©€()EKTHUBHOTO 3aco0y MOJCIIOBaHHS 1
JTOCJI1JIPDKEHHSI TIPOIIECIB 1 SBUII] HABKOJIUIIIHHOTO CBITY;

® 3a0€3MEUEHHSI 060/100IHHA MAaTEeMAaTUYHOIO MOBOIO, PO3YMIHHS HHUMH
MaTEMaTUYHOI CUMBOJIKHM, MaTEMaTUYHUX (OPMYN 1 MOJeled SK TaKuX, IO Jal0Th
3MOT'y OMHMCYBATH 3arajibHi BJACTUBOCTI 00’ €KTIB, MPOLIECIB Ta SBUIII;

e GopmyBaHHS  30amuocmi  JIOTIYHO  OOTPYHTOBYBaTH Ta  JOBOAHTHU
MaTEeMaTU4HI TBEP/KEHHS, 3aCTOCOBYBATH MAaT€MAaTHMYHI METOAM Y MpPOIleci
pPO3B’SI3yBaHHS HABYAIBHMX 1 TPAKTUYHUX 3aJ1ad, BUKOPHCTOBYBATH MaTEMAaTHYHI
3HAHHS 1 BMIHHS ITi/1 YaC BUBYEHHS 1HIIMX HABYAIBHUX TPEIMETIB;

® DPO3BUTOK YMiHb TPAILIOBATH 3 MIAPYYHUKOM, OIpPAIbOBYBAaTH MaT€MaTH4HI
TEKCTH, IIYKaTH 1 BUKOPHCTOBYBATH JOJATKOBY HaBYalbHY 1H(OpMaLIIO, KPUTHYHO
OILlIHIOBAaTH 3700yTy 1HGoOpMarit0o Ta T pKepera, BUOKPEMIIIOBAaTH TOJIOBHE,
aHani3yBaTH, pOOUTH BUCHOBKHM, BUKOPUCTOBYBATH OTpUMaHy 1HpoOpMaIio B
0COOMCTOMY KUTTI;

e (opMyBaHHS 30amuocmi OIIIHIOBATH TPABWIBHICTH 1 PpaIllOHAIBHICTH
pO3B’sI3yBaHHS MATEMAaTHYHHUX 3aJad, OOTPYHTOBYBATH TBEPDKCHHS, MPUHAMATH
pITIICHHS B yMOBaX HEMOBHOI, HAIJTUIITKOBOI, TOYHOI Ta KMOBIPHICHO1 1H(OpMaITii.

Kpim 1mux 3arajapbHUX OCBITHIX 3aBJaHb B OCHOBHIM IIKOJII peali3ylOThCsl Taki
crienudivyHi JJ1s1 JAHOTO €Tany HaBYaHHS MaTEMaTUKW OCBITHI 3aBJIaHHS:

® PpO3MMPEHHS 3HAHb NPO YHUCIO (Bil HATypaJbHUX YHCENT 10 MINCHUX),
(dbopMyBaHHS KyJbTYPH YCHUX, TICBMOBUX, IHCTPYMEHTAIBHUX OOYNCIICHB;

e (opMyBaHHS CUCTEMU (PYHKIIOHAIbHUX MOHATh, YMiHb BHUKOPHUCTOBYBATU
byHKIIi Ta X Tpadiku IS XapakTEPUCTUKU 3AJICKHOCTEH MIX BEIUYUHAMH, OMUCY
SIBUII] 1 TIPOILIECIB;

e 3a0e3NeyeHHs OBOJOJIHHA YYHSAMH MOBOIO  aiareOpu, yMIHHSAMU
3MIMCHIOBATH TEPETBOPEHHS  anreOpaiyHMX BUpa3iB, PO3B’SI3yBaTH  PIBHSHHA,
HEPIBHOCTI Ta iX CHUCTEMH, MOJIETIOBATH 3a JOIMOMOrOI PIBHSHb peajbHl CHUTYallii,
MOSICHIOBATH 3700yT1 pe3yabTaTH;

e 3a0e3MeueHHs] OBOJIOJIHHSI MOBOIO TE€OMETpii, PO3BUTOK iX MPOCTOPOBHUX
ySIBJICHb 1 ySIBH, YMiHb BHKOHYBAaTH OCHOBHI I'€OMETPHUYHI MOOYAOBH 3a JOMOMOTOIO
T€OMETPUYHUX THCTPYMEHTIB (JTIHIAKH 3 TOIIIIKaMH, TPAHCTIOPTUPA, KOCUHIS, [IUPKYJIST
1 JTIHIHAKK);

e (opMyBaHHS 3HaHb PO r€OMETPHUUHI PIrypH Ha TUIOLINHI, IX BIACTHBOCTI, a
TaKOXX YMIiHb 3aCTOCOBYBATH 3/100yT1 3HAaHHS Y HABYAJIbHUX 1 )KUTTEBUX CUTYaLIISX;

e (¢dopMyBaHHS YSBJIEHHS MPO HAWUIPOCTIIII T€OMETpUYHi (pirypu B mpocTopi
Ta iX BJIACTUBOCTI, a TaKOXX MEPBUHHUX YMiHb 3aCTOCOBYBAaTH iX y HaBYaJbHHUX 1
KUTTEBUX CUTYAIISX;

e O3HAMOMIJIEHHS 31 CIIOCOOAMHM 1 METOJAaMHM MATEMATUYHUX JOBEICHbD,
(dbopMyBaHHS YMiHb iX TPAKTUIHOTO BUKOPHCTAHHS;

e (hopMyBaHHS 3HAHb PO OCHOBHI T€OMETPUYHI BETMYNHU (I[OB)I(I/IHy, miony,
00’eM, Mipy KyTa), PO CIIOCOOU iX BUMIPIOBAHHS i OOUMCIICHHS ISl TUTAHIMETPUYHUX 1



HAWUTIPOCTIIIUX CTEPEOMETPUYHUX (Iryp, a TaKoK YMIHHS 3aCTOCOBYBaTH 3700YyTi
3HAHHS Y HAaBYAJIbHUX 1 JKUTTEBUX CUTYAIlifX;

® BUBYCHHS T'C€OMETPUYHUX IMEPETBOPCHH IUIOMUHA Ta I1X HAWIPOCTIIIMX
BJIACTUBOCTEM, a TaKoX PO3BUTOK B YYHIB (YHKIIOHAIBHUX YSABIECHb Ha
Tr€OMETPUYHOMY 3MICTI;

Kpim TOro, HaBYaHHS MaTeMAaTHKX Ma€ 3pOOUTH TIEBHUN BHECOK Y (POPMYBAHHS
KITFOYOBUX KOMITETEHTHOCTEH.

Kurouosi Kommnonentu
KOMIIETEHTHOCTI

1 ChijikyBaHHS YMinna: cTaBUTH 3aUTaHHA 1 PO3MTI3HABATH
nep:xkaBHoIo (i pixHoro | npoOiaemy; MipKyBaTH, pOOUTH BUCHOBKHU HAa OCHOBI
—y pasi iHpOopMarlii, mogaHoi B pizHUX Gopmax (y TaOJIHIIX,

BiAMiHHOCTI) MOBaMHM | T1arpamax, Ha rpadikax); po3yMiTH, MOSCHIOBATH 1
MEePETBOPIOBATH TEKCTH MAaTEMAaTHUYHUX 3a7a4 (YCHO 1
MUCHEMOBO), TPAMOTHO BUCJIOBJIFOBATHUCS P1THOIO
MOBOIO; JIOPEYHO Ta KOPEKTHO B)KUBATH B MOBJICHHI1
MaTeMaTU4YHYy TEPMIHOJIOT1I0, YITKO, JIJAKOHIYHO Ta
3po3yMiIo (hOpMYITIOBaTH AYMKY, apryMEHTYBaTH,
JIOBOJIMTH MPABUIBHICTh TBEPAXKEHbB; MTOMTOBHIOBATH
CBIi/ CJIOBHUKOBHUH 3arac.

Cmaenennsa: po3yMiHHS BOKJIUBOCTI YITKUX Ta
JAKOHIYHUX (POPMYIIFOBAHb.

Haesuanvni pecypcu: 03Ha4EHHS NOHATH,
(OopMyIIOBaHHS BIACTUBOCTEH, TOBEAEHHS TEOPEM

2 CuninkyBaHHA Yminna: cuinkyBatucs iHO3€MHOIO MOBOIO 3
iHO3eMHHMH MOBAMH | BUKOPHUCTAHHSIM YHCJIIBHUKIB, MATEMAaTUYHUX MOHSATB 1
Haly’)KMBaHIIINX TEPMIHIB; CTABUTH 3alIUTaHHS,
dbopmyroBaTH MpobIeMy; 3iCTaBIATH MATEMATUYHUN
TEPMIH 4Yd OyKBEHE MO3HAYCHHS 3 HOT0 MOXO/IKCHHIM
3 1IHO3eMHOI MOBH, TTPaBUIILHO BUKOPUCTOBYBATH
MaTeMaTUYH1 TEPMIHU B TTOBCSKJIEHHOMY JKUTTI.
Cmaenenna: yCB1IOMJICHHS BaXXJIMBOCTI BUBYCHHS
1HO3EMHHUX MOB JIJIl PO3YMIHHSI MAaTeMaTHYHUX
TEPMIHIB Ta MMO3HAYEHb, NOLIYKY 1H(hOpMaIlii B
THIITOMOBHHUX J[KEpEIIax.

Haesuanwvni pecypcu: TeKCTHA 1HO3EMHOIO MOBOIO 3
BUKOPUCTAHHSAM CTaTUCTUYHUX JTAHUX, MAaTEMaTUIHHIX
TEPMiHIB

3 MaremaTuuHa Yminna: onepyBatu 4nucaoBOIO 1HGOPMAIIIETO,




KOMIIETEHTHICThH

rCOMETPUYHUMHU 00’ €KTaMH Ha IUIONTHHI Ta B
MIPOCTOPI; BCTAHOBJIIOBATH BIIHOIICHHS M1XK
peaTbHUMH 00’ €KTaMHU HaBKOJIMIITHBOI TIHCHOCTI1
(MpUPOIHUMH, KYIBTYPHUMH, TEXHIYHUMH TOIIO);
pO3B’sI3yBaTH 3aja4i, 30KpeMa MPAKTUYHOI'O 3MICTY;
OyayBaTH 1 TOCHIIKYBAaTH HAUTIPOCTIIII MaTeMaTUYH1
MOJIeIi peaIbHUX 00'€KTIB, IIPOIIECIB 1 SIBUIII,
IHTEPIPETYBATH Ta OLIHIOBATH PE3YJIbTATH;
NPOrHO3yBaTH B KOHTEKCTI HABYAJIbLHUX Ta
MIPAKTUYHUX 33/1a9; BHKOPUCTOBYBATH MaTeMaTHIH1
METOJIN Y JKUTTEBUX CUTYAITIsIX.

Cmaenenns: yCBIJOMIICHHS 3HAUEHHS] MATEMaTUKU
JJ1 IOBHOLIIHHOT O JKUTTS B Cy4aCHOMY CYCHUIbCTBI,
PO3BUTKY TEXHOJIOTTYHOT O, EKOHOMIYHOTO i
00OpPOHHOI0 MOTEHIIATY JIEPHKABU, YCHIIIHOTO
BUBYEHHS 1HIINX IUCIIUIUIIH.

Haguanwni pecypcu: po3B'a3yBaHHS MaTEeMaTUYHUX
3a/1a4, 30KpeMa TaKuX, 10 MOJETIOI0Th pealbHi
KUTTEB1 CUTYyaIIi

OcHoBHI
KOMIIETEHTHOCTI y
NPUPOIHUYTUX
HAyKaX i TEeXHOJIOTisIX

Yminna: pozniznaBatu npoOeMH, 110 BUHUKAIOTh Y
JIOBKLJLTI 1 SIK1 MO’KHA PO3B’s3aTH 3ac00aMu
MaTeMaTHKH; OyyBaTH Ta TOCIiHKyBaTH
MaTeMaTU4YH1 MOJIeJl IPUPOAHUX SBUII 1 MPOLIECIB.
Cmaenenns: yCB1IOMJICHHS BaXKJIMBOCTI MaTeMaTHKHI
SK YHIBEpCaJIbHOI MOBU HayKH, TEXHIKHU Ta
TEXHOJIOT1H.

Haeuanwvni pecypcu: cknananus rpadikiB Ta aiarpam,
K1 UTFOCTPYIOTh (PYHKI10HAJIbHI1 3aJI€KHOCTI
PE3yNbTATIB BIUTUBY JIFOJICHKOT AISUTBHOCTI HA IPUPOIY

Indopmauniiino-
uudposa
KOMIIETEHTHICTh

Yminna: ctpyktypyBaTu JaHi; 1isITH 32 aITOPUTMOM
Ta CKJIAJIaTH AJITOPUTMU; BU3HAYATH TOCTATHICTh
JaHUX JJIs pO3B’sI3aHHS 3a/1a4l; BUKOPUCTOBYBATH
pI3HI 3HAKOBI CUCTEMH; 3HAXOUTH 1H(OpMAIIiIO Ta
OLIIHIOBATH ii JOCTOBIPHICTD; IOBOJAUTH ICTUHHICTh
TBEPKCHbD.

Cmagnenna: KpUTUIHE OCMUCIICHHS 1HpOpMaIIii Ta
JoKepel il oTpuMaHHs; yeBiioMIeHHs BaxauBocTi [KT
1l €PEKTUBHOTO PO3B’A3yBaHHSI MaTEMaTHIHHIX
3a/1ay.

Haeuanwvni pecypcu: Bizyaiizallis 1aHUX, M00y10Ba
rpadikiB Ta giarpaM 3a JOMOMOTOI0 IPOTrPaMHUX




3ac00iB

YMiHHSI BUMTHCH Yminna: Bu3HauaTH METy HaBYAIbHOI AISTTLHOCTI,
BIIPO/JIOBIK KUTTHA B11I0MpaTH i 3aCTOCOBYBATH MOTPIOHI 3HAHHS Ta
CITOCOOM JISTBHOCTI JUIs JIOCATHEHHS I11€1 METH;
OpraHi30BYBaTH Ta IUTAHYBATH CBOIO HABYAJIbHY
TiSTIbHICTH; MOJICITIOBATH BJIACHY OCBITHIO TPAEKTOPIIO,
aHaJi3yBaTH, KOHTPOJIIOBATHU, KOPUTYBATH Ta
OLIIHIOBATH PE3YJIbTATU CBOET HABYAIBHOI AISTILHOCTI;
JIOBOJIUTH TIPABWIIBHICTH BJIACHOTO CYKEHHS ab0
BHU3HABaTH ITOMIIKOBICTb.

Cmaegnenns: yCBITOMIICHHSI BTACHUX OCBITHIX TTOTPEO
Ta IIHHOCT1 HOBUX 3HaHb 1 BMIHb; 3aI[IKaBJICHICTh Y
MI3HAHHI CBITY; pPO3YMIHHS BaXXJIMBOCTI BUUTHUCS
BIIPOJIOBK KUTTS; IParHEHHs 10 BIOCKOHAJIEHHS
pE3yNbTATIB CBOET NISITBHOCTI.

Haeuanwvui pecypcu: MoJIeIIOBaHHS BJIACHOI OCBITHBOI

TpaekTopii
InimiaTuBHiCTS i Yminna: renepyBaTu HOBI 171€1, BUPILIYBATH KUTTEBI
NiANPUEMIIHBICTH npobJieMu, aHaJli3yBaTH, IPOrpO3yBaTH, yXBaIIOBATH

ONTUMAJIbHI PIIIEHHS; BUKOPUCTOBYBATU KpUTEPIl
PaIliOHAIBHOCTI, TPAKTUIHOCTI, €(HEKTUBHOCTI Ta
TOYHOCTI, 3 METOI0 BUOOPY HAUKPAIIOTO PIIICHHS;
apryMEHTYBaTH Ta 3aXHIATH CBOIO TO3HIIIIO,
JTUCKYTYBaTH; BUKOPUCTOBYBATH PI3HI CTpaTertii,
IIyKalOYu ONTUMAJIbHUX CIIOCOO1B PO3B’I3aHHS
KUTTEBOTO 3aBJIaHHS.

Cmaenenna: 1HINIATUBHICTD, BIANOBIAAJILHICTD,
YIEBHEHICTh Y cO01; MEPEKOHAHICTh, 10 YCIIX
KOMaH/IM — 1€ i OCOOMCTHUH yCIIiX; TO3UTHBHE
OLIIHIOBAHHS Ta MIITPUMKA KOHCTPYKTUBHHX 171
THIIHX.

Haesuanwvni pecypcu: 3aiaqi niaAnpUeEMHULIBKOTO
3MICTY (ONTUMI3aIliliHI 3a7a41)

CouniajabHa i YMinna: BUCIOBIIOBATH BJIACHY JyMKY, CIIyXaTH 1
rpOMaAsIHCbKA YyTH 1HIIUX, OI[IHIOBATH apTyMEHTHU Ta 3MIHIOBATU
KOMIIETEHTHOCTI JYMKY Ha OCHOBI JJOKa31B; apryMEHTYBaTH Ta

BIJICTOIOBATH CBOIO MO3UIIIIO; YXBATIOBATH
apryMEeHTOBaHI1 PIILIEHHA B )KUTTEBUX CUTYaIlisX;
CIIBIPAIFOBATH B KOMaH/I1, BUILISATH Ta BUKOHYBAaTH
BJIACHY POJIb B KOMaH/IHIM poOOTi; aHaJI3yBaTH BJIACHY




E€KOHOMIYHY CUTYaIlil0, POJUHHUMN OI0J[KET,
KOPHUCTYIOUHUCh MATEMATHUHUMH METOJAMU;
OpIEHTYBATHUCS B IIUPOKOMY KOJI1 TIOCTYT 1 TOBapiB HA
OCHOBI1 YITKUX KPHUTEPIiB, POOUTH CTIOKUBYHI BUOIP,
CIIUPAIOUUCh, 30KpEMa, 1 Ha MaTeMaTHUYHI JIaHi.
Cmaegnenna: ONIaITUBICTD 1 MOMIPKOBAHICTh; PIBHE
CTaBJICHHS JI0 1HIIIMX HE3aJ€KHO B1Jl CTATKIB,
COIIATLHOTO MTOXOKCHHS; BIAIIOB1JAIFHICTD 3a
CIUJIBHY CIIPaBy; HAJAIITOBAHICTh Ha JIOTIYHE
OOIpYHTYBaHHS MO3MUIIIT 0€3 NepeIyacHOro Nepexony
710 BUCHOBKIB; ITOBara Jio MpaB JIIOJUHU, aKTHUBHA
MO3HUIIIS 110J10 OOPOTHOU 13 AUCKPUMIHAIIIELO.
Haeuanwsni pecypcu: 3amadi COmMiaibHOTO 3MICTYy

OoiZHaHICTD i
CAMOBHMPAKEHHH y

cepi KyabTypH

Yminna: 3a1vicHIOBaTH HEOOX1AHI PO3PAXYHKH IS
BCTAHOBJIEHHS IPOIOPIIiil, BIATBOPEHHS MEPCIIEKTHUBH,
CTBOPEHHS 00’ €MHO-TIPOCTOPOBHUX KOMITO3HIIii;
YHAOYHIOBaTH MaTeMaTHYH1 MOJIeN1, 300pakaTu
¢irypu, rpadiku, pUCYHKH, CXEMHU, Jl1arpamu.
Cmaegnenna: yCBITOMIICHHS B3a€EMO3B’SI3KY
MaTEeMaTUKH Ta KyJbTypH Ha TMPUKIaAax 3
apXiTeKTypH, )KUBOIIUCY, MY3UKH Ta 1H.; PO3YMIHHS
BaKJIMBOCTI BHECKY MAaTEMAaTHKIB y 3araJIbHOCBITOBY
KYJIbTYpY.

Haeuanwvui pecypcu: MmaTeMaTH4HI MOJIEJII B PI3HUX
BHJIaX MHUCTEIITBA
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ExoJioriuna
rPaMOTHICTH i
30POBe KUTTH

Yminna: ananizyBaTu 1 KpUTUYHO OIIHIOBATH
COIliaIbHO-€KOHOMIYHI MO/I1i B JIep>KaBi HA OCHOBI
CTaTUCTUYHHX JAHWX; BpaxOByBaTH MPaBOBi, €THYHI,
€KOJIOT14HI 1 COIaJIbHI HACTIAKH PIIICHb;
PO3MI3HABATH, SIK IHTEPIPETallli pe3yIbTaTIB
BUPIIIIEHHS TIPOOJIEM MOXYTh OyTH BUKOPUCTAH1 JJIsI
MaHIMyJIOBaHHSI.

Cmaegnenns: yCBITOMIICHHS B3a€EMO3B’SI3KY
MaTEeMaTHKH Ta €KOJIOT1i Ha OCHOB1 CTATUCTUYHUX
JTAHUX; OIIIQJIHE Ta OEPEKITUBE BITHOIICHHS JI0
IIPUPOJIHIX PECYPCiB, YUCTOTH JOBKIIIISA Ta
JTOTPUMAaHHS CaHITAPHUX HOPM IMOOYTY; PO3IJIS
MOPIBHSTHHOI XapaKTEPUCTUKHU 11010 BUOOPY
3JI0POBOTO CITOCOOY JKUTTS;, BIIACHA JTyMKa Ta MO3UIIIS
710 3J7I0B)KMBaHb JIKOTOJI0, HIKOTHHY TOIIIO.
Haesuanwsni pecypcu: HaBuaabH1 TPOCKTH, 3a7a4i




COITIaTbHO-EKOHOMIYHOT'0, €KOJIOTTYHOT'O 3MICTY;
3a/1a4l, SIK1 CIIPUSAIOTH YCBIIOMJICHHIO I[IHHOCTI
3I0POBOI'O CIIOCOOY JKUTTS

Taki KIIOYOBI KOMIICTEHTHOCTI, SK BMIHHS BYMTHCS, IHIIIATUBHICTL 1
HiANPUEMITUBICTD, €KOJIOTIYHA TPAMOTHICTh 1 3JJOPOBUM CMOCIO KUTTSA, colliaibHa Ta
IrpOMaJITHChKa KOMIIETEHTHOCTI MOXYTh (opmyBatucs Bimpa3dy 3acobamMu ycix
HaBYAJbHUX IpeaMeTiB. BHOKpeMJIeHHs B HaBYAJIbHUX IMPOrpaMax TaKUX HACKPI3HUX
JHIA KIIOYOBUX KOMIETEeHTHocTel K «EkoJoriyna 0e3meka il cTajuil po3BUTOKY,
«I'pomagsinchbka BIANMOBIAAJBHICTBY, «310poB’s i 0e3nekay, «llinnpueMiauBicTs i
¢inaHCcOBa TrpaMOTHICTB» cHpsMOBaHE Ha (OpPMyBaHHS B Y4YHIB 3AaTHOCTI
3aCTOCOBYBATH 3HAHHS M YMIHHS y peaIbHUX KUTTEBUX CUTYaIlifX.

Hackpi3Hi JiHii Ta ix peaJjizaunis

Hackpizui miHii € 3aco0oM iHTerpaiii KIIOYOBHUX 1 3araJbHOIPEIMETHUX
KOMIIETCHTHOCTEH, HAaBYAIBHUX MPEIMETIB Ta MNPEAMETHHUX IUKIIB; iX HEOOX1THO
BpPaxoOBYBATH NpHU (POPMYBaHHI WIKIIBHOTO CEPEIOBUIIIA.

Hackpizni JiHII € coIliabHO 3HAYUMHUMH HAQANPEIMETHUMU TEeMaMH, SIKi
J0TIOMararoTh (POPMyBaHHIO B YUHIB YSBJIEHb IPO CYCHUIBCTBO B LIJIOMY, PO3BUBAIOThH
3J1aTHICTh 3aCTOCOBYBATH OTPUMaHI 3HAHHS y PI3HUX CUTYaIlIsX.

HapuanHs 32 HACKPI3HUMH JIIHISIMU peaTi3ye€ThCsl HacaMIIepe]l uepes:

Op2aHizayilo HABYAIbHO20 cepedosuwia — 3MICT Ta IUIl HACKPI3HUX TEM
BpPaxoBYIOTbCSI MPU (OPMYBaHHI JyXOBHOT'O, COLIATBHOTO 1 (PI3UYHOTO CEPEOBHUIIA
HaBYaHHS;

HA84anbHi npeomMemuy — BUXOASYH 13 HACKPI3HUX TEM MPU BUBUCHHI MpEAMETa
OPOBOJSATHCA BIJMOBIAHI TPAKTOBKU, MPUKIAIA 1 METOAM HaBYaHHS, pPeani3yloThCs
HaJNpeIMETHI, MIKKJIACOB1 Ta 3arajlbHOLIKUIbHI NPOEKTH. POJb HaBUAJIBHUX MPEAMETIB
Ipyd HaBYaHHI 3a HACKPI3HUMHM TeMaMH pi3Ha 1 3aJieKUTh BIJI IJIeH 1 3MICTYy
HABYAJILHOI'O MIPEAMETa Ta Bl TOr0, HACKUIBKU TICHO TOW UM THIIUN MPEAMETHUN UK
OB’ sI3aHUM 13 KOHKPETHOI HACKPI3HOIO TEMOIO;

npeomemu 3a UOOPoOM,

pobomy 6 npoexmax;

NO3AaKIACHY HABYATILHY pOOOMY [ poOOmMY 2ypMmKIG.

Koporka xapakrepucTuka HACKPi3HMX JIHINA

1. Hackpizna niHis «EKon02iuna 6e3neka i cmanuii po3éumoK» ClpsMOBaHa
Ha (OpMYBaHHS B Y4YHIB COIIQJIbHOI aKTUBHOCTI, BIAMOBIAAJIBHOCTI Ta €KOJOTIYHOL
CBIJIOMOCTi, TOTOBHOCTI OpaTH y4acTh Yy BHpIIIEHHI NUTaHb 30€pexKEeHHS TOBKULIA 1
PO3BUTKY CYCHUIBCTBA, YCBIIOMJICHHSI BaXXIMBOCTI CTAJIOTO PO3BUTKY MJIsI MaHOyTHIX
MOKOJIIHb.



[IpobmemaTtuka HackpizHoi JiHIT «EKonoriuna Oe3neka Ta CTaJIMA PO3BHTOK)
pealnizyeThCsl B Kypci MaTeMaTHKH, HacaMIiepes, Yepe3 3aBJaHHs 3 peaJbHUMHU JaHUMHU
PO BUKOPUCTAHHS MPUPOHUX PECYPCIB, iX 30€peKEeHHS Ta MPUMHOKEHHS. AHAI3 IUX
JAHUX CIIPHUSiE€ PO3BUTKY OEPEKIMBOIO CTABJICHHS J0 HABKOJUIIHHOTO CEPEAOBUINA,
€KOJIOT11, cbopMyBaHHIo KPUTUYHOTO MHUCJICHHS, BMIHHS BUPINIyBaTH npo6neMH
KPUTUYHO OIIHIOBATU MEPCIIEKTUBU PO3BUTKY HABKOJIMIIHBOT'O CEPEIOBUINA 1 JIIOIUHHU.
MoxxnuBi ypoku Ha Bigkputomy moBitpi. Ilpu posrmsai miei minii BakmuBe Micie
3aiiMaroTh BIJICOTKOBI 00UMCIIeHHS, QYHKITII, €TEMEHTH CTAaTUCTHKH.

2. Peanizaniisa HacKpi3HOi JiHIT «I pomaoancbKka i0nosioaibHicmey CIpUsITUME
(GopMyBaHHIO BIMOBIIAIBLHOTO YJ€HA TPOMAJIU 1 CYCIUIBCTBA, 10 PO3yMi€ MPUHIIUIIH 1
MexaHI3MU (YHKIIOHYBaHHS CycniibcTBa. Ilg HackpizHa JIiHIS OCBOIOETHCS B
OCHOBHOMY 4epe3 KOJIEKTUBHY MISUIbHICTH (IOCHIIHMIIBKI pOOOTH, poOOTH B Tpymi,
MPOEKTH TOIIO0), KA TOEJHYE MATEMATHKy 3 IHITUMH HaBUYAJIBHUMHU MpEAMETaMH 1
pPO3BHBA€E B YYHIB TOTOBHICTh O CHIBIpalll, TOJEPAHTHICTh IIOJ0 PI3HOMaHITHUX
CIIOCO01B TiSTTLHOCTI 1 TYMOK.

HaBuanHs mMaTeMaTHKH Ma€ BUKIMKATH B YYHIB SIKOMOTa OLIbIIE MO3UTHBHUX
eMolliif, a i 3MicT — OyTH HaUJIEHUM Ha BUXOBAHHS MOPSAIHOCTI, CTAPaHHOCTI,
CUCTEMATHUYHOCTI, TOCIIIOBHOCTI, IOCHAI0YOCTI 1 decHocTi. [Ipukmam BuuTens
NOKJIMKAHUW 3irpaTd BaXJHMBY poJib Yy (OpMyBaHHI TOJIEPAHTHOTO CTaBIEHHS 0
TOBApHUILIB, HE3AJIEKHO B1Jl PIBHS HAaBYAJIBHUX JOCITHEHb. 3 LIET K HACKPIZHOIO JIIHIEIO
NOB'sI3aHi, HAMPUKJIAJI, MPOLIEHTHI OOYUCIICHHS, €JIEMEHTH CTATUCTHKH, IO JI03BOJISIOTh
YUHSIM 3pO3YMITH 3HAUEHHS KUIbKICHUX MOKa3HUKIB MPU XapaKTEPUCTHII CYCHUIbCTBA 1
HOTO PO3BUTKY.

3. 3aBnaHHAM HacKpi3HOi JNiHIT «300p0oe’'sn i Ge3neka» € CTaHOBIICHHS Y4HS 5K
€MOILIIITHO CTIMKOro 4jieHa CYCHUIbCTBA, 3[JaTHOTO BECTH 3JO0POBUN CIIOCIO KHUTTS 1
¢dbopMyBaTH HABKOJIO ce0e Oe3rnedHe KUTTEBE CePEIOBHIIIE.

Hackpizna niHis «310poB's 1 6e31eka» B Kypcl MaTEMaTUKH Peali3y€eTbCs Yepes
3aBIaHHS 3 peaJbHUMHU JaHUMU TIPO O€3MeKy 1 OXOPOHY 370pOB’ S (TEKCTOBI 3aBIaHHS,
NOB’s13aHI 3 CEpPENOBUIIEM JOPOXXHBOTO PYXY, PYXOM TIMIOXOAIB 1 TPaHCHOPTHHUX
3ac00iB, BIJJCOTKOBUMHU OOYMCICHHSAMH 1 TpadikamMu, IO CTOCYIOTbCS UYWHHUKIB
pusuky). OcoOnuBo BaxkiauBuii aHamiz npuuuH JTII, moB’g3aHux 13 NepeBUIICHHSIM
MBUAKOCTI. BapTo 3BepHYTH yBary Ha npoOiieMH, MOB’SI3aH1 13 PU3UKAMU JJIs HKUTTS 1
3I0pOB’S TpW BUBUYEHHI OCHOB MaTEMaTHYHOI CTAaTUCTUKU. BupimeHHs mpobiem,
3HalIEeHnX 3 «ara-e)eKTOM» 2, PO3IIIs] KPACHBUX T€OMETPHYHMX KOHCTPYKIIil, HONIyK
ONTHUMAJILHUX METOJIIB PO3B’S3yBaHHS 3a7a4 TOIIO, 37aTHI BUKJIUKATH B YYHIB YAMAJIO
PaiCHUX EMOITIH.

4. Hackpizna niHist «Ilionpuemnueicmes i ¢hinancoea zpamommuicmopy HalijieHa
Ha PO3BUTOK JIJAEPCHKUX 1HIINIATHB, 3JATHICTh YCHINIHO iSTH B TEXHOJIOTTYHOMY
MIBUAKO3MIHHOMY  CEPEOBHIII, 3a0€3MEUYeHHs]  Kpaloro pPO3YMIHHS  YYHAMH
MPAaKTUYHUX aCIeKTiB ()IHAHCOBUX MHUTaHb (3AIMCHEHHS 3a0Ila/[)KeHb, 1HBECTYBaHHSI,
3aM03UYEHHS, CTPaXyBaHHs, KPEIUTYBAHHS TOIIIO).

2 Mig «ara-echeKToOM» MaeTbCA Ha yBasi CrifbHe BUPILLEHHS 3a4adi 3 eeKTOM panToBOrO 340rady, «EBPUKMA».
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[Is Hackpi3Ha JiHIA TOB's3aHa 3 PO3B'S3YBAaHHAM MPAKTHUYHUX 3a7a4 MI0J0
IUIaHYBaHHS TOCTOJIAPCHKO1 JISUIBHOCTI Ta PeaibHOI OI[IHKU BJIACHUX MOXJIUBOCTEH,
CKJIaJlaHHsI CIMEWHOro OrO/KETy, (POPMYBaHHS €KOHOMHOT'O CTaBJICHHS JIO MPUPOTHUX
pecypciB. BoHa peanizyeTbes MMiJi 4ac BUBUCHHS BIJICOTKOBMX OOYMCIICHb, PIBHSIHB Ta
GYHKITIH.

HeoOximHoro  ymoBOrO  (OpMyBaHHS KOMIIETEHTHOCTEH €  [isUIbHICHA
CIPSIMOBAHICTh HAaBYaHHS, SIKA Mepedayvae MoCTiiiHEe BKIIOYEHHS YUHIB O PI3HUX BU/IIB
MEeJarorivio JOLUILHOI AKTHUBHOI HaBYaJbHO-MI3HABAJIBHOI IISJIBHOCTI, a TaKOX
MpakTUYHAa WOro CHPsSMOBaHICTh. [lOIiIBHO, JIe 116 MOXJIMBO, HE JIMIIE IMOKa3yBaTH
BUHUKHEHHS MaTeMaTHYHOTO (akTy i3 MPaKTUYHOI CUTYyallii, a W LIIOCTpyBaTH HOro
3acTocyBaHHs Ha  mnpaktumi. @OOpMyBaHHIO MAaTeMaTHYHOI Ta  KIIOYOBUX
KOMIIETEHTHOCTEN CHpHsi€ BCTAHOBJIEHHS Ta peaii3allii y HaBYaHHI MaTeMaTUKHU
MDKITPEMETHHX 1 BHYTPIIIHHONIPEAMETHUX 3B A3KIB, a CaMe: 3MICTOBO-1H(GOpMAITITHUX,
oTneparifHO-TISUTbHICHUX 1 OpraHizariiHO-MeTOANIHHUX. Ix BUKOPUCTAHHS TTOCHITIOE
Mi3HAaBaJbHUIN 1HTEpPEC YYHIB [0 HABYaHHS 1 MIABHINYE pIiBEHb iXHBOI 3araibHOT
KYJIBTYPH, CTBOPIOE YMOBH JIJIsl CUCTEMAaTHU3aIlli HABYAJILHOT'O MaTepiay 1 (OpMyBaHHS
HayKOBOT'O CBITOIJISAY. Y4HI Ha0yBarOTh JOCBIAY 3aCTOCYBaHHS 3HaHb Ha MPaKTHULI Ta
MePEHECEHHS X B HOB1 CHTYaIIi.

BaxuBy posib y HaBYaHHI MaTEMaTUKH BIIIrpae CUCTEMAaTHUYHE BUKOPHUCTAHHS
ICTOPUYHOr0 MaTepiairy, SKUH MIJBUILYE THTEPEC 10 BUBYEHHS MaTEMATHKHU, CTUMYJIIOE
MOTAT 10 HAYKOBOi TBOPUOCTI, MPOOYIKYy€E KPUTUUHE CTaBICHHS 10 (PaKTiB, Ja€ yUHAM
VSIBJICHHS MIPO MaTEMAaTHKY SK HEBiJl'€MHY CKJIQJIOBY 3aralbHONIONCHKOI KynbTypH. Ha
JOXIJUIMBUX TIPUKJIAAaX CIiJI TOKa3yBaTH Y4YHSAM, SK PO3BUBAIUCS MaTeMaTU4HI
HNOHSATTS 1 BiJHOLIEHHA, Teopili ¥ meromu. O3HallOMJIEHHS Y4YHIB 3 IMEHaMHU Ta
OlorpadisMu BHIATHUX YYEHHUX, SKI CTBOPIOBAIM MAaTEMAaTHKy, 30KpeMa BHJIATHHUX
YKpaTHCHKUX MAaTEMAaTHKIB, COPUITHUME HAI[IOHATLHOMY 1 MAaTPIOTHYHOMY BUXOBAHHIO
HIKOJISIPIB.

XapakTepucTHKAa HABYAJIBLHOI0 3MiCTY i 0co0/IMBOCTEl iHOro peasizamii

3MICT MaTeMaTU4YHOI OCBITM B OCHOBHIM IIKOJI CTPYKTYPYETHCS 3a TaKUMH
3MICTOBUMHM JIHISMH: YUCAA, SUPA3U, PIBHAHHA | HepieHOCMI, QYHKYIL;, ceomempuuni
Qicypu, ceomempuuni geauuunu. KoxxHa 3 HUX PO3BUBAETHCS 3 YpaxXyBaHHSM 3aBJaHb
BHUBUYCHHS MaTEMaTHUKU HA I[bOMY CTYIICHI MIKUIHHOI OCBITH, B SIKOMY BHOKPEMITIOIOTHCS
JBa OCHOBHI etamu: 5—6 kjacu 1 7-9 kmacu. OCBITHI 3aBJaHHS Ha IEpUIOMY eTarli
peanizyloTbCs y MpoIieci BUBUCHHS €UHOTO KypCy MaTE€MaTHKH, Ha IPYroMy — JBOX
KypCiB: anreopu i reomMeTpii.

Kypc mamemamuxu 5-6 knacie mnependadae po3BUTOK, 30arayeHHs 1
MOTJIMOJICHHS 3HAHb YYHIB TPO 4YMcia 1 1ii HAJ HUMH, YUCIIOBI ¥ OYKBEHI BUpa3H,
BEJIMYMHM Ta X BUMIPIOBAHHS, PIBHSHHS, YMCIOBl HEPIBHOCTI, @ TAKOX YSBJIEHb PO
OKpeMml reoMeTrpuuHi (Girypu Ha mwiIomMHlI 1 B mnpoctopi. IloHsATidHMNA amnapar,
00YHMCITIOBAIbHI AITOPUTMH, TpadidHl YMIHHS 1 HABUYKH, 1110 MalOTh OyTH chOpMOBaHI
Ha [IbOMY e€Tami BHMBYEHHS KypCy, € THUM MIJIIPYHTSIM, L0 3a0e3rnedye YCHilIHe
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BMBUCHHSA B HACTYMHHUX Kjacax ainreOpu 1 reoMmerpii, a TakoX IHIIMX HaBYAJbHUX
NpEIMETIB, 1€ 3aCTOCOBYIOTHCSI MAaTEMAaTUYH1 3HAHHSI.

OCHOBY KypCy CTaHOBHTH PO3BUTOK TOHATTS 4YHCla Ta (POpMyBaHHS MIITHUX
o0uYnCIIOBaIBbHUX 1 TpadlyHUX HABUYOK. Y 5—6 Kiacax BiAOYBa€ThCS TOCTYIIOBE
PO3IIMPEHHS MHOXHWHU HATYPAIbHUX YHCENT J0 MHOXHHH pPaIliOHAUTBHUX YHCEI
IUIIXOM TIOCTIJOBHOTO BBEIEHHSA JpOOIB (3BUYAMHUX 1 JIECATKOBHX), a TaKOXK
BII'EMHUX 4HCENl pa3oM 13 (OPMYBaHHSIM KYJIbTYpU YCHUX, MHCbMOBHX,
THCTPYMEHTAIbHUX O0YUCIICHD.

HaBuanpHuii Marepian, 110 CTOCYEThCS BHpa3iB, BEJIWYUH, PIBHSAHb 1
HEpIBHOCTEH, TreoMeTpuuHuX (Qiryp, Mae 3arajoM TPOIEAESBTUYHUN XapakTep.
O3HailoMJIEHHSI 3 HUM T'OTY€ Y4YHIB JI0 CBIJOMOIO CUCTEMHOTO BHBYEHHS BIJIMOBITHUX
TEM y Kypcax anreOpu 1 reomerpii. 30KpeMa, y4HI MalOTh JAICTaTH YSABJICHHA NPO
BUKOPUCTaHHS OYKB /IS 3alUCy 3aKOHIB apu(PMETHUHHMX i, (OpMyJl, HABUUTHCH
O0YMCIIIOBATH 3HAYEHHS MPOCTUX OYKBEHUX BHpPAa3iB, CKIAJaTH 32 YMOBOIO 3ajadi i
PO3B’S3yBaTH HECKJIAAHI PIBHSHHS MEPIIIOT0 CTEIEHS CIIOYaTKy Ha OCHOBI 3aJI€)KHOCTEH
MK KOMIIOHEHTaMU apu(PMETUYHHX i, a 3roJ0M 13 BUKOPUCTAHHSIM OCHOBHHUX
BJIACTUBOCTEH PiBHAHb. BakiuBe 3HaYEHHS IS MIATOTOBKU yUYHIB JJO CUCTEMATHUIHOTO
BUBUCHHS anreOpu, reoMeTpii Ta IHIIUX MPEAMETIB MalOTh MOYATKOBI BIIOMOCTI MPO
METOJ KOOpJAMHAT, K1 JIICTaIOTh Y4HI 5—6 KJIaciB: 300pakeHHs YUCesl Ha KOOPAUHATHIN
NpsiMiii, TPSIMOKYTHa CHCTEMa KOOpPAMHAT Ha IUIONIMHI, BUKOHAHHS BIJMOBIIHUX
noOy10B, TOOYI0Ba 1 aHATI3 OKpeMHX rpadikiB 3aJeKHOCTEH MK BEIIMUMHAMMU.

[croTHEe Miclle y BHBUYEHHI KypCy 3ailMaloThb TEKCTOBI 3ajadi, OCHOBHUMH
GYHKIIIMH SIKAX € PO3BUTOK JIOTIYHOT'O MHCIJICHHSI YYHIB Ta UTIOCTpAIlis MPAKTHYHOTO
3aCTOCYBaHHsI MaTE€MaTUYHUX 3HaHb. [lil Yac po3B’s3yBaHHS TEKCTOBUX 3a/ad Y4HI
TaKOX BYATHCS BUKOPUCTOBYBATH MaTE€MaTH4HI Mojenmi. Po3B’s3yBaHHS Takwx 3amad
CYNMPOBOJIKYE BUBYEHHS BCIX TEM, Mepe0aYeHUX MTPOrPaMol0.

3MICT TE€OMETPUYHOIO MaTepialy BKIIOYA€ IOYATKOBI BIJJOMOCTI  MPO
TUIaHIMETPHUYHI (B1IPI30K, MPOMIiHB, MpsiMa, KyT, TPUKYTHUK, MPSIMOKYTHUK, KBajpar,
KOJIO, KPYT) 1 cTepeoMeTpuuHi (MPAMOKYTHHIA Mapajeneninea, kyo, mipamiga) ¢irypu.
VY4Hi HaOyBarOTh HAaBUYOK BHUMIPIOBAaHHS JOBXHHHM BIJpi3Ka i rpaJyCcHOI MIpU KyTa,
3HAXOJKEHHS IUION] 1 00’eMiB JeskuxX ¢iryp, MoOyIoBH TeoMeTpudHux Qiryp 3a
JIOTIOMOT' OO JIIHIMKHK, KOCHHLA, TPAHCIOPTHPA 1 LHUPKYJSA. PO3MUPIOIOTHCS YSIBICHHS
YUHIB TIPO BUMIPIOBAaHHS TE€OMETPUYHUX BEIWYMH Ha TPUKIAIAX BUMIPIOBAHHA 1
MOPIBHSAHHS BIIPI3KIB 1 KYTiB, TOOY/IOBM BiAPI3KIB JTaHOI JIOBXKWHU 1 KYTiB 13 3aJaHOIO
TPagyCHOIO MIpo, omnepyBaHHS (GOpMylIaMu TEPUMETPIB, IUIONI 1 00’€MiB
reOMEeTpUYHNX (PIryp — 3HAXO/KEHHS HEBIJIOMOTO KOMIIOHEHTa GOpMyiIn 3a
BiomumHu. [1o0y0Ba KyTa 3a JOMOMOT OO0 TPAHCHIOPTHUPA a00 KOCHHIIS (TIPSIMOTO KyTa),
mpsMOi  Ta BiJpi3Ka 3a JIOMOMOTOI0 JIIHIMKKA BHKOPHUCTOBYETHCS TMPHU MOOYHIOBI
TPUKYTHHKIB, MPSIMOKYTHHUKIB, TICPIICHIUKYJISIPHUX 1 MApaTICIbHAX PIMHUX.

BuBueHHs reomeTpuuHHX (Iiryp Mae nepeadadaTd BHKOPUCTAHHS HAOYHUX
UTIOCTpallii, TPUKJIAAIB 13 JOBKULIS, >KUTTEBOTO JOCBIY YYHIB, BUKOHAHHS MOOY/IOB 1
COpUSITH BUPOOJEHHIO BMIHb BUILIATH (POpPMYy 1 pO3MIpU SIK OCHOBHI BJIACTHBOCTI
reoOMeTpUYHNX (Qiryp. 3aKpiluieHHs TOHSATh CYNPOBOKYETHCA iX KiacU(IKaIliero
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(KyTiB, TPUKYTHHUKIB, B3a€EMHOI'0 PO3MIIIIEHHS NPSIMUX Ha IUIONIMHI). BmacTuBocTi
reOMETPUYHUX (PIryp croyaTky OOIpYHTOBYIOThCS AOCHIAHO-IHAYKTHBHO, TOTIM
3aCTOCOBYIOTHCS B KOHKPETHUX CHUTYaIlisiX, MO CHpUSE€ BUPOOJIEHHIO B Y4YHIB yMiHb
JI0Ka30BO MIpKYBaTH.

OcHoBa iHTerparii reoMeTpUYHOr0 MaTepiany 3 apupMeTUyHNM 1 anredpaiaHUM
— YHUCJIOBI XapaKTEpUCTUKU (IOBXKHUHA, IUIOMIA, O0’€M) TeoMeTpuyHux Qiryp.
VY3aranbHIOIOTHCS 3HAHHS YUHIB PO OJUHUII BI/IMlpIOBaHHSI JIOBXKWHU, TUTOIII], 06’eMy i
BMIHHSI TIEPEXOJIUTU Bl OAHUX OJWHHIG JO IHIIUX, OCKUTBKHM IIi 3HAHHSA 1 BMIHHS
BUKOPHUCTOBYIOTHCSI y BHBYCHHI MPEAMETIB TPUPOJHUYOTO IUKIY 1 B TPYIAOBOMY
HaBYaHHI.

BaxnuBuMm € ¢hopMyBaHHS B Y4YHIB YMiHb IOJAaBaTH JaHl y BUTJISAI TaOJIUIIb,
rpadikiB 1 Jaiarpam pi3HMX THIIIB T4 Ha OCHOBI iXHBOTO aHaji3y pOOUTH BIJIMOBIIHI
BHUCHOBKH.

BuBuennss wmartemaTuku y S5—60 Kiacax 3A1MCHIOETBCS 3 TMEpPEBAKAHHIM
IHAYKTUBHUX MIPKYBaHb B OCHOBHOMY Ha HAOYHO-1HTYITHBHOMY PIBHI 13 3a1y4CHHIM
NPAKTUYHOTO JOCBIY VYYHIB 1 TMPUKIAAIB 13 JNOBKULISA. BinOyBaeThcsi MOCTyHoBE
30UIBIIIEHHS] TEOPETUYHOTO MaTepially, KU BUMarae oOTpYHTYBaHHSI TBEPJXKEHb, 110
BUBYAIOThCS. Lle roTye y4HiB 0 MIMPIIOrO BUKOPUCTAHHS JACTYKTUBHUX METOJIB Ha
HACTYITHOMY €Talli BUBUCHHS MaTEMaTHKH.

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

OCHOBHUMU 3aBIAHHSIMU KypcCy anzedpu € (bopMyBaHHH yMiHb BUKOHAHHS
TOTO)KHUX TIEPETBOPEHb MIIWX 1 ApoOOBUX BHUpa3iB, pPO3B’sA3yBaHHSA pIBHAHb 1
HEpIBHOCTEH Ta iX CUCTEM, JOCTATHIX JUIsl CBIOMOIO iX BHKOPUCTaHHS y BUBYEHHI
MaTEMaTUKH 1 CYMIXHUX MPEAMETIB, a TAKOXK JUIsl MPAaKTUYHUX 3aCTOCYyBaHb. Baxkiuse
3aBJIaHHS TOJSATa€ B 3ATYYCHHI YYHIB O BUKOPHCTAHHS PIBHSIHB 1 (YHKIIIHN SIK 3ac001B
MaTeMaTHYHOTO MOJICIIOBAaHHS pealbHUX MPOIECIB 1 SBWIN, PO3B’S3yBaHHS Ha Il
OCHOBI TpPHUKIAIHUX 3a7ady. Y TIpoleci BHUBYCHHSA KypCy TOCHIIIOETHCS POJIb
OOTpYHTYBaHb MaTEMaTUYHHX TBEP/KEHb, IHIYKTUBHHUX 1 JEIYKTUBHUX MIipKYBaHb,
(opMyBaHHS pI3SHOMAHITHUX alTOPUTMIB, IO MAa€ CHPUATH PO3BUTKY JIOTTYHOIO
MUCJIEHHS 1 QITOPUTMIYHOI KYJIbTYPH IIKOJIAPIB.

Ha 1poMy erami IIKUIbHOI MaTeMaTHMYHOI OCBITHM  YYHI TOYHMHAIOTH
O3HAMOMITFOBATHUCS 3 AIMCHUMHU YUCIaMU. Tak, 0 BIIOMHUX YYHSM YHCIOBHX MHOXXHH
JI0NTy4a€ThC MHOKUHA 1ppaliioHaTbHUX YUCE.

OCHOBY KypCy CTAHOBJIATH MEPETBOPEHHS PAalllOHAJIBHUX Ta IppalioHaJIbHUX
BHpa3iB. BaxxnuBo 3a0e3neyuTu GpopmMyBaHHS yMiHb IIKOJISIPIB BUKOHYBaTH OCHOBHI
BUAM NEPETBOPEHb TAaKUX BHUpPa3iB, L0 € MEPEeAyMOBOI IMOAAIBIIONO YCIHIIIHOIO
3aCBOEHHS KypCy Ta BUKOPUCTAHHS MAaTEeMaTUYHOTO amapaty IiJ 9ac BUBYCHHS 1HIIUX
MIKUTBHUX TPEAMETIB. PO3risgaeTses MOHATTS CTENEHs 3 IUIMM MOKa3HUKOM Ta Horo
BJIACTUBOCTI.

IcTroTHOrO PO3BUTKY HaOyBae 3MICTOBA JIiHISA PIBHAHb Ta HepiBHocTel. [Iponec
pPO3B’SI3yBaHHS PIBHSHHA TPAKTYEThCA SAK TOCIIOBHA 3aMiHa JAaHOTO PIBHSIHHS
PIBHOCWJIIBHUMHU HOMYy pIiBHAHHSIMU. Ha OCHOBI y3aragbHEHHsS BIJOMOCTEH PO
PIBHAHHS, 3100yTHX Yy TOMEPENHI POKH, BBOAUTHCS TOHSITTS JIIHIMHOTO PIBHSHHS 3
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onHiero 3MiHHOI. Kypc nepenbayae BUBUCHHS JIIHIMHUX PIBHSAHB, KBaJAPAaTHUX PIBHIHB
Ta PIBHSHb, Kl 3BOJATHCA 10 JIHIKHUX a00 KBaApaTHUX. PO3IIISIalOThCS CUCTEMHU
THIAHUX PIBHSAHB Ta PIBHSHB JPYroro CTeneHs 3 1soMa 3MminHuMH. [1loo octanHiX, TO
yBara 30CepeKy€eTbCs Ha CUCTEMAXx, /e OJIHE PIBHAHHS — JPYroro CTENeHs, a Jpyre —
nepuoro crenens. [lependayaeTbecst po3riiAn JIMIIE HAWMPOCTIIIUX CUCTEM PIBHSHB, Y
SAKUX 00M/IBa PIBHSHHS JPYrOro CTETEHs.

3HauHe Miclle BIJBOAUTBHCS 3AaCTOCYBAHHIO PIBHSAHb JIO0 PO3B’SI3yBaHHS
pizHOMaHITHUX 3amad. Lls pobora mae mpoHU3yBaTH BCi TeMU Kypcy. Baxkmuse
3HAYCHHS HAJA€Thcsl (POPMYBAHHIO yMiHb 3aCTOCOBYBAaTH AalTOPHTM PO3B’SI3yBaHHS
3a/1a4l 32 JOIIOMOI'O0 PIBHSIHHS.

EnementapHi  BiIOMOCTI MNP0 YHCIOBI HEPIBHOCTI  JOMOBHIOKOTHCS 1
PO3LIUPIOIOTHCS 32 PaXYHOK BUBUCHHS BJIACTUBOCTEN YMCIIOBUX HEPIBHOCTEH, JIIHIMHUX
HEpIBHOCTEH 3 OJHIEI0 3MIHHOK Ta KBaJpaTHUX HepiBHOCTeH. Posrmsmaerscs
PO3B’SI3yBaHHS CUCTEM JIBOX JIIHIMHUX HEPIBHOCTEH 3 O[HIEI0 3MIHHOIO.

Y 7 kmaci BBOAWTHCA ONIHE 3 (PyHAAMEHTaIbHUX MaTEeMaTHYHUX TOHSATh —
NOHATTS (QYHKII. Y 1BOMY K KJaci po3riisaeThes JiHIMHA QyHKIg Ta 11 rpadik. L
BIJOMOCTI BHUKOPUCTOBYIOTbCS Uil Ipa(piyHOrO UIFOCTPYBAHHS  PO3B’SI3yBaHHS
JIHIAHOTO PIBHSHHS 3 OJHIEI0 3MIHHOIO, a TaKOXX CHCTEMHU JBOX JIIHIMHUX PIBHSHB 3
JBOMa 3MIHHMMH. [HINI BUOW (YHKIIH pO3MISAAIOTBCS Y 3B’S3KY 3 BHBYCHHSIM
BIJIMOBITHOTO MaTepially, 110 CTOCY€EThCS PEIITH 3MICTOBUX JIIHIN Kypcy. 30kpeMa y 8
Kkiaci B Temax «PaiioHanpHi1 Bupasu» ta «KBagapaTHi KOpEeH1» YIHI 03HAHOMITIOIOTHCS 3

pynkumismu y=K, y = x* i y=Jx Ta ix BmactmBocTAMHU. Y 9 Kiaci pO3IISNACTHCS

X
kBagpatuyHa (QyHkmis. BuBdeHHs 11 BIacTUBOCTEH TOB’SI3YEThCS, 30KpeMa, 3
PO3B’SI3yBaHHSIM KBaJIpaTHUX HEPIBHOCTEH.

Takum uMHOM, (QYyHKIIOHATbHA JIiHIS MPOHU3YE BECh KypC anredpu OCHOBHOI
IIKOJIM 1 PO3BUBAETHCS B TICHOMY 3B’S13KY 3 TOTOXXHUMH NEPETBOPEHHAMH, PIBHIHHAMU
1 HepiBHOCTAMH. BrnactuBocTi (yHKIIM, $SK MNpaBUIO, BCTAHOBIIOIOTHCA 32 iX
rpadikamMu, TOOTO HA OCHOBI HAOYHUX YABICHb, 1 JIMIIE JEsKI BIIACTUBOCTI
OOIPYHTOBYIOTHCSI aHAJITUYHO. Y MIpy OBOJIOJIHHS YYHSIMHU TE€OPETUYHUM MAaTepiajioM
KUIbKICTh BJIACTUBOCTEH, 110 MIUISTalOTh BUBYEHHIO, MOCTYHOBO 30UIbInyeThes. i
yac BUBYEHHs (YHKIIH YiIbHE MICIIE BIIBOIUTHCS (DOPMYBAHHIO YMiHb OyayBaTu M
aHani3zyBaTu rpadiku QyHKIUINA, XapaKTepu3yBaTH 3a rpadikamu QyHKIINA OpoLecH, sKi
BOHHU OIHUCYIOTh, CIIPOMOKHOCTI PO3YMITH (PYHKIIIIO SIK TIEBHY MaTE€MaTU4YHY MOJIEIb
pEaIbHOTO MPOIIECY.

JIeB'ATUKIIACHUKM ~ TaKOXX  O3HAMOMIIATBCS 3  OCHOBHUMH  IOHSTTSIMHU
KOMOTHATOPUKH, TEOPil IMOBIPHOCTEH Ta CTATUCTUKH.

['onoBHa mdiHIA Kypey 2eomempii — reoMeTpuuHi (Irypu Ta iX BIIACTHUBOCTI.
OCHOBHUMHU TIOHSTTSIMHU KYpCy €: TOYKa, MpsiMa, TUIOIIMHA, HAJIEXaTH, JIEKATH MIX.
[lepuni Tpu MOHATTS — L€ OCHOBHI I'€OMETpUYHI (Irypu, a JBa OCTaHHIX — OCHOBHI
BinHOIIEHHs. [{e Heo3HauyBaH1 MOHATTS — AJIsI HUX HE (OPMYJIIOIOTHCSI O3HAUEHHSI, aJie
iX 3MICT PO3KPUBAETHCA YE€pe3 OIKC, MOKa3, XapaKTePUCTUKY. [HII TOHATTS Kypcy
BU3HAYAIOTHCS, @ iX BIACTUBOCTI BCTAHOBIIOIOTHCSA LUISIXOM JOKA30BUX MIpKYyBaHb.
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Y4yeHb Mae YCBIIOMUTH, IO TiJ 4Yac JIOBEJEHHS TEOPEM MOXHA KOPUCTYBATHUCS
O3HAYEHHSIMHU 1 paHillie JOBEACHUMHU TEOPEMaAMHU.

®dirypwu, 10 BUBYAIOTHCS HA TUIOMIMHI — TOYKa, MPsAMa, BIJPi30K, IPOMiHb, KYT,
TPUKYTHUK, YOTUPUKYTHUK, MHOTOKYTHHK, KOJIO, KpYT. Y4eHb MOBUHEH (HOPMYIIOBATH
O3HAuUEHHS IUIAaHIMETPUYHUX (iryp Ta iX eleMeHTiB, 300pakaTh iX Ha MAaJIOHKY,
KJacu(iKyBaTu KyTH, TPUKYTHUKH, YOTUPUKYTHUKH, MPABIJIbHI MHOTOKYTHHUKH.

Y 7 xnaci y4HI O3HAaWOMIIOIOTHCS 3 OCHOBAMU TIE€OMETPUYHOI HAYKH —
O3HAUEHHSIMHU, TEOpEeMaMM, OCHOBHHMHU METOJAaMHU JOBEJCHHS TEOpPEeM, OCHOBHUMHU
3ajadaMu  Ha m1oOyAoBy. I[lormuOoTBCS 1 CUCTEMATHU3YIOTHCS BIJIOMOCTI TIPO
FEOMETPUUHI BEJIUYUHU: TJOBXKUHY 1 TPAYyCHY MIpYy KyTa.

OpHi€o 3 OCHOBHUX 3aJ1a4, 1110 BUBYAETHCSA B KypCl FEOMETPIi, € PO3B’SI3yBaHHS
TPUKYTHUKIB. Y 8 KJaci po3MIIAOacThCsl 3alada pPO3B’sS3yBaHHA MNPSIMOKYTHOTO
TPUKYTHUKA. J[JI1 1[bOTO BBOIUTHCS TOHSTTS KOCHMHYCA, CHHYCA, TAHT€HCA TOCTPOTO
KyTa TMpSMOKYTHOTO TpPUKYTHHMKA, JOBOAUTHhCS Teopema Ilidaropa. Jlana Tema
MPOAOBXKYEThCA B 9 Kimaci — poO3B’SI3YyIOThCS JOBUIbHI TPUKYTHHKH. Lle morpebye
BBeJICHHA (DopMyJ ISl 3HAXO/PKEHHS CHMHYCa 1 KOCMHYCa TYIOTO KyTa Ta JIOBEACHHS
TE€OPEM KOCHUHYCIB 1 CUHYCIB.

[TormuOmIoI0ThCST 1 CHCTEMATHU3YIOThCSI BIIOMOCTI MPO TE€OMETPUYHI BEITUYMHMU:
JIOBXKUHY, TPaayCHY Mipy KyTa, Tuiomy. Y 8 Kiaci BBOIUTHCS OJHE 3 HAWCKIATHIIINX
MOHATh WIKUIBHOIO KypCy — MOHATTA Iuiomll. BuBenenHs dopmyn aisg oOUMCIEHHS
IUION TUIaHIMETpUYHUX (iryp (NMpSAMOKYTHHKA, Mapajieiorpama, TPUKYTHHKA, pomoa,
Tparmnellii) COMpPaeTbCcd Ha OCHOBHI BJIACTUBOCTI mioml. BuBuenus ¢opmyn miony ¢iryp
JIa€ MOYJIMBICTh PO3B’SI3YBAaTH HU3KY MPUKIIATHUX 3a]1a4.

Y 9 knaci poO3MIMPIOIOTHCS YSABICHHA Y4YHIB TPO AaHAIITHUYHE 3aJaHHS
reoMeTpuyHuX QIryp, 30KpeMa TMOAA€TbCA PIBHAHHS MPSAMOI, KOJa, BHUBOASTHCS
dbopMynH JOBKHUHHM Bipi3Ka, KOOPJAWHAT CEPEANHH BiJIpi3Ka, (HOPMYETHCS TIOHSITTS PO
METOJ] KOOpJIWHAT, KU 3aCTOCOBYETHCS JI0 JOBEIEHHS TEOpEeM Ta pPO3B’sS3yBaHHSA
3ajad.

Jlo BIiZOMHX YYHSIM CKAJSIPHUX BEITUYHH JOMY4YalOThCS BEKTOPHI BEITUYHHH.
PosrnsiparoTecs piBHI, IPOTUIIEKH], KOJIIHEAPHI BEKTOPH.

Cmpyxkmypa npozpamu

[Iporpamy mnpejacTaBieHO B TaOiau4uHiil ¢dopmi, MO MICTUTh JBI YaCTUHU:
OUIKYBaHI pe3yJbTaTH HABYAJIBbHO-TII3HABAIBHOI JISUIBHOCTI YYHIB Ta  3MICT
HABYAJLHOI'0 MaTrepially, HEOOXITHUM IS 1X AOCSITHEHHsS. Y MpaBiii 4acTHHI BKAa3aHO
HaBYAJIbHUN Matepias, SIKUW MiJisirac BUBYEHHIO y BIAMOBIIHOMY Kiaci. OdikyBasi
pe3yNbTaTH HaBYAIBHO-MI3HABAIBHOI JISUTHHOCTI YYHIB OPIEHTYIOTh Ha Pe3yJbTaTh
HABYaHHS, SIKI € 00’€KTOM KOHTPOJIO ¥ owiHiOBaHHA. OKpIM TOro B KiHII KOXKHOT'O
KJIAaCy HaBEICHO MepesiK MPUKIAAHUX 3a7ad, [0 MOXXYTh BUKOHYBAaTHUCh YUHSIMH TIiJ
yac HaBuaHHs. JlaHi 3amauyl TOB’sA3aHI fAK 13 IMIUIEMEHTAIEI0 HACKPI3HMX JIiHIM
KITFOYOBHX KOMIIETEHTHOCTEH, TaK 1 3 MPAaKTUYHOIO CIPSIMOBAHICTIO HaBYAIBHOTO
Mmarepiany. [lepenik 3amad He € 000B'I3KOBUM I BUKOHAHHS (BYUTEIh MOXKE OOUpaTu
Tl 3a7a4i, K1 Kpaile TiAINAyTh JaHOMY KJIacy Ta KOHKPETHUM YYHsSIM) Ta HE € TOBHUM
(BuUHMTENh MOXKE TPOMOHYBATH YYHSM OyIb-iKl 1HII TPAKTUYHI 3a/a4dl Ha BJIACHUM
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po3cyn). 3MICT HaBYAJIBHOIO Marepialy CTPYKTYpOBaHO 3a TE€MaMH BIATOBIAHHUX
HABYAJLHUX KYPCIB 13 BU3HAYEHHSIM MIHIMAJIbHOI KUIBKOCTI TOJMH Ha iX BUBYEHHs. Ha
MOYaTKy KOKHOT'O KJIaCy BKa3aHO 3HAYHY KIUJIbKICTh PE3EPBHHUX TOIMH, SIKI BUUTEIb, HA
BJIACHUUM DPO3CYJ MOKE€ BHUTpayaTH HAa CHCTEMATH3allll0 Ta MOBTOPEHHS MaTepialy Ha
MOYaTKy Ta B KIHII POKY, 301JbIICHHS KUTBKOCTI TOAMH Ha KOXKHY 13 BKa3aHUX TEM,

30KpEMa JJII BHCCCHHA 3MIH a0 OpiGHTOBHOFO KaJICHIAPHO-TCMATHYHOI'O IIJIaHY.

5 kaac

MATEMATHUKA

(140 200, 4 200 nHa muosicoens, peszepe — 40 200)

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Mi3HABAJIbHOI JiJIbHOCTI YYHIB

3MiCcT HABYAJIBHOI0 MaTepiany

I BEJIMYUHMU (40 200)

Tema 1. HATYPAJIbHI YUCJIA I A1i 3 HUMU. TEOMETPUYHI ®II'YPU

YdeHnb/yueHuus:

HABOJMTH MPHUKJIAAN: HATYypaTbHUX
YUCe; IIKaJl; YUCIOBUX 1 OYKBEHUX
BUpa3iB, (OPMYII; PIBHSHB;
3HAXOAUTHh HA MAJIOHKAX: BIJPI30K
JaHOI IOBJKUHU Ta KyT JAHOI IpagyCHOI
MIpH; TeoMeTpHuuHi (pirypu, BKazasi y
3MICTI;

PO3Mi3HA€ Y IPOCTOPI Ta CIIBBIIHOCHUTD
3 00€KTaMU HABKOJIMIIHBLOI J1HCHOCTI:
KyO, MPSIMOKYTHUI NapaJienenimnes,
nipaminy;

po3pizHsie: uudpu 1 yucia

YUTAE i 3aNMCY€: HATYpaJIbHI YKCIia B
MeXKax MUTbAPIA;

BHKOPHUCTOBYE: BJIACTUBOCTI
apuMETHYHUX Aii 3 HATypaIbHUMU
qHCIIaMHU,

3amucye i nosICHI0E GOPMYIIH:
nepruMeTpa BKa3aHUX y 3MICTI
reoMeTpUYHUX (Piryp; miori
NpSIMOKYTHHKA, KBaJparta; 00’ emMy

Harypanphi yncna. Yucno HyIIb.

Mudpu. decsaTkoBwuii 3amuc
HaTypaJIbHUX YHUCEIL.

[TopiBHAHHS HATypalIbHUX YHCEN.
Apudmernuni Ail 3 HATYpaTbHUMHU
YucIaMH Ta ix BiactuBocTi. KBazapar i
Ky0 HaTypaJIbHOr'O YHucIa.

JlineHHs 3 octayuero.

Yucnosi Bupas3u. bykBeHi Bupas3u Ta
dbopmynu.

PiBHsiHHS. Binpi3ok, npsiMa, IpOMiHb.
[lxamna. KoopauHaTHMiA IPOMIHb.

Kyt ta iioro rpanycua mipa. Bunu
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NPSIMOKYTHOT'O Tapasenerninena i Kyoa,
MOSICHIOE, 1110 TaKe: HaTypaJIbHE YUCIIO;
KBaJIpaT 1 KyO HaTypaJIbHOT'O YUCIIA;
npsiMa; IPOMiHb; KOOPJIUHATHUHN
IPOMiHb; KyT; TPUKYTHHUK; KBaJIpaT;
IPSIMOKYTHHK; TIPSIMOKYTHUHN
napasesneninesa; Kyo; piIBHIHHS;
pO3B’s13aTH PIBHSHHS,

NMOSICHIOE MPaBMWJIA: I0JaBaHHS,
BiJHIMAHHS, MHOXKCHHS, TIJICHHS,
MOPIBHSHHS; BAKOHAHHS JTUICHHS 3
0CTayelo;

KkJaacudikye: KyTu 3a TpagyCHOIO
MIpOIO; TPUKYTHHUKH 32 BUJIAMHU iXHIX
KYTIB,;

300pasKye€: BiIPI30K JaHOI JOBKUHU Ta
KYT JIaHO1 I'paJlyCHOI MipH; BKa3aHi y
3MICTI TEOMETPUUHI PIrypH 3a
JIOIIOMOT'OXO JITHIHKH, KOCUHIIA,
TPaHCTIOPTUPA; KOOPAUHATHUIN TIPOMIHb,
HATypaibHI YKCIIa HA KOOPJIMHATHOMY
IIPOMEHI;

BUMIPIO€ TA 00YMCIIIOE: TOBXKUHY
BIJIpi3Ka; TPAJyCHY MIpy KYTa;
MEePUMETP TPUKYTHHUKA Ta
PSIMOKYTHHKA,;

PO3B’sI3y€ BIIPaBH, 110
nepeadavYar0Th: 3aMKC YUCia y BUTTISIL
CYMH PO3PSAHUX JIOIAHKIB; BAKOHAHHS
YOTHUPHOX apU(PMETUYHUX I1i 3
HATypaJIbHUMU YUCIIAMH; IT1THECCHHSI
HATypaJIbHOrO YKCa 0 KBaJpara Ta
Ky0a; OPIBHSIHHS HATYpaJIbHUX YUCE,;
JIJICHHS 3 0CTauel0; O0UHCIICHHS
3HAYEHb YUCIIOBHUX 1 OYyKBEHUX BUPA3IB,
nepuMeTpa 1 TUIOMTI IPSIMOKYTHHKA,
KBajipara 1 00’ eMy NPSMOKYTHOTO
napajeneninena i kyoa;

PO3B’si3y€: PIBHAHHS Ha OCHOBI
3aJIeKHOCTEW MI>)K KOMIIOHEHTaMH Ta
pe3ynbTaToM apuGMETUIHUX JTii;
TEKCTOBI 3a/1a4i, 30KpeMa KOMO1HaTOpHI

KYTIB.

TpukyTHuUK Ta Horo nepumerp. Buau
TPUKYTHUKIB 32 KyTaMHU.

IIpsamokyTHuk. KBagpar.
[1noma 1 nepuMeTp NpIMOKYTHHUKA 1
kBaaparta. [IpsmokyTHuUA

napanenenines. KyoO.

O6’em IPSAMOKYTHOTO Mapaseserninenaa i
KyOa.

[Tipamiga
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Tema 2. JPOBOBI UMCJIA I AIT 3 HUMM (60 200)

Y4eHb/y4eHUIIS:

HABOJIMTH MPUKJIAIAN: 3BUYANHUX 1
JECATKOBUX APOOIB;

PO3Pi3HsI€: 3BUYAIHI 1 JECATKOBI APOOH;
IPaBWJIbHI 1 HEMPAaBWIbHI 1poOu
MOSICHIOE, 1110 TaKe: YHCEILHUK 1
3HAMEHHUK Apo0Y; MillIaHE YUCIIO;
YMTAE i 3aMMUCY€: 3BUYAIHI TA
JECATKOBI JPOOU; MillIaH1 YHUCIIa,
(opmy.110€ O3HAUEHHS: MPABUWIHHOTO 1
HENPaBUWIBHOTO APO0Y; BIJICOTKA;
CepeIHbOro apupMeTUYHOrO;
PO3B’si3y€ BIIPaBH, IO
nependavyarOTh: MOPIBHIAHHS,
OJAaBaHHA 1 BITHIMAHHS 3BUYAMHUX
Jpo0iB 3 OJHAKOBUMH 3HAMEHHHUKAMH,
TIOPIBHSIHHS, OKPYTJICHHSI, I0OIaBaHHS,
MHOKEHHS 1 JUJIEHHS JECATKOBUX
Jpo0iB; MEPETBOPEHHSI MIIIAHOTO YUCa
y HEMpaBWIbHUN Ipi0; MepeTBOPEHHS
HENPaBUWIHLHOTO Ipo0y B MIIIaHE YHUCIIO
a00 HaTypajbHE YHCII0; 3HAXOKCHHS
BIJICOTKA B1J 4MCJIa Ta YKUCJIA 3a HOro
BIJICOTKOM; 3HaXOJ[)KEHHSI CEPEIHBOTO
apu(PMETHIHOTO KITBKOX YUCEIT,
CEpeIHbOr0 3HAUYCHHS BEIMYNHU

3Buyaiini npodu. [IpaBumnbHi Ta
HenpaBWiIbHI ApoOu. 3BUYaiiH1 ApoodH 1
JIUICHHS] HATYpaJIbHUX yucen. MimaHi
qucla.

[TopiBHSIHHSA 3BUYATHUX POOIB 3
OJTHAKOBMMH 3HAMCHHHUKAMHU.

JlomaBaHHS 1 BIIHIMAHHS 3BHYAHUX
Jpo0iB 3 OJHAKOBUMHU 3HAMEHHHUKAMH.
JHecaTkoBuii pi0. 3amuc AECATKOBUX
npo0iB. [TopiBHSHHS AECATKOBUX
npo0iB. OKpyTIICHHS IECATKOBUX
TpoOiB.

Apudmernyni aii 3 AECATKOBUMU
JIpoOaMH.

Bincorku.

Cepenne apudpmernune. CepemaHe
3HAYCHHS BEJTUYUHU

Po3B'si3ye€ croxkeTHi 3a1a4i 3 peaJibHUMM JAHUMH LIO/10: BUKOPUCTAHHS
MIPUPOIHUX PECYPCIB PITHOTO Kparo; OE3MeKu pyXy; 3HAXOHKCHHS TIEPUMETPIB Ta
TLJIOII 3€MEIbHUX JTIISHOK, ITIJIOTH KJIACHOI KIMHATH, 00'eMy 00'€KTIB, 1110 MalOTh
(dhopmy OpSIMOKYTHOTO TMapajeneninena; po3paxyHKy CIMEHHOro O101KeTy,
MO>KJIMBOCTI 3/IIMICHEHHS MacIITA0HUX TIOKYTIOK; PO3PaxyHKiB, MOB'I3aHUX 13

KaJIEHJapeM 1 TOIMHHUKOM TOLIO
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6 KJac

MATEMATHUKA

(140 200, 4 200 nHa muosicoens, pezepe — 40 200)

OuikyBaHi pe3yJibTaTH HABYAJIbHO-
Mi3HABAJIbHOI AiAJILHOCTI YYHIB

3MicT HaBYAJBLHOI0 MaTepiaxy

Tema 1. IOAIVIBHICTb HATYPAJIBHUX YUCEJI (10 200)

YdeHnb/yueHuus:
HABOJAUTH NMPUKJIAM: TIPOCTHX 1
CKJIQJICHUX YUCEIT; MTAPHUX 1 HEMapHHUX
YHCE;, YUCEl, 110 AUISTHCS HAILJIO Ha 2,
3,5,9, 10;
PO3Pi3HSIE: TIPOCTI 1 CKIIAJICH] YHCIIA;
JIIBHUKY 1 KpaTHI HATYpaJbHOT'O YHCIIA;
(opMyJ110€ O3HAYEHHS TOHSAT:
TUTHHUK, KpaTHE, IPOCTE YUCITIO,
CKJIAJICHE YUCIIO, CIIIbHUM JIILHUK;
O3HaKH MojauisHoCTI HA 2, 3, 5, 9, 10;
PO3B’sI3y€ BIIPaBH, IO
nependavyaOTh: BUKOPUCTAHHS O3HAK
MO IBHOCTI yKcel Ha 2, 3, 5, 9, 10;
pO3KJIaIaHHSA HAaTypadbHUX YUCEeT Ha
IIPOCTI MHOKHUKH; 3HAX OKCHHS
CHIIBHUX JIIBHUKIB IBOX YHCEII,
HaMOUIBIIIOTO CIUTFHOTO JUIBHUKA
(HCH) nBox umcen B MeXax CTa;
3HAXOJ[»KEHHS HAHMEHIIIOTO CITUIBHOTO
kpatHoro (HCK) nBox uucen B Mexax
cTa

JiTpHUKY Ta KpaTHI HATYpPajIbHOTO
qHca.

Osnaku noalapHOCTI Ha 2, 3, 5, 9, 10.
[IpocTi Ta cki1aieHi ynca.

Po3zkiiamanns gucen Ha mpocTi
MHOKHHKH.

HaiiO1pmmii criiibHUNA JUIbHUK.

HaiimeHiie cisibHe KpaTHe

Tema 2. 3BUMAHHI JIPOBH (26 200)

YdeHnb/yueHuus:
HABOJMTH NMPHUKJIAAU: CKIHUCHHUX Ta
HECKIHUEHHUX MEeP10JUIHUX
JIECSATKOBUX APOOiB; B3AEMHO
00€pHEHUX YHUCET;
PO3Pi3HsIE: CKIHUYCHHI Ta HECKIHUCHHI
NepioANYHI IECATKOB1 APOOH;

OcHOBHa BJIaCTUBICTH APOOY.
CxopouenHs po0y. Haiimenmuii
CHIbHUMA 3HAMEHHHUK JIPOOIB.
3BeIeHHs 1p00iB 10 CHIJIBHOTO
3HaMeHHuKa. [lopiBHAHHS ApOOiB.
Apudmernyni Aii 31 3BUMAHUMU
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YMTAE i 3aNMUCYy€: HECKIHYCHHI
nepioAndHi Apoowu;

PO3yMie€ TipaBuIIa; TOPIBHSHHSA,
JIOJIaBaHH, BITHIMAHHSI, MHOKEHHS 1
JJIEHHS 3BUYalHUX APOOiB;
3HAXO/KEHHS JIpo0y BiJ YKCTIa Ta YuCia
3a foro apooom;

(hopMmy.110€ OCHOBHY BJIACTUBICTD
Apo0y;

PO3B’fAA3y€ BIPABH, 110
nependavyarOTh: CKOPOUYCHHS IPOOIB;
3BEJIEHHS JIPOOIB 10 CUIBHOTO
3HAMEHHUKa; TOPIBHSIHHS IPOOiB;
JIOJlaBaHHs, BIJIHIMAHHS, MHOXKCHHS 1
JUJICHHS 3BUYaHUX JIPOOiB; 3aMKC
3BUYANHOTO IpO0Y Y BUTIISII
JECSATKOBOTO JPO0Y; 3HAXOKECHHS
npoOy BIJ YKCJIa Ta YKClia 3a HOro
TpoOoM

JIpoOaMH.

3Haxo/KEHHsI Ipo0y BiJ yucia i
quciIa 32 Horo ApoOoM.

[TepeTBOpeHHs 3BUYaiHUX IPOOIB Yy
JIECSITKOBI.

HeckiHueHH1 nepioInyHi IeCATKOBI
npoOu. [lecaTkoB1 HAOIUKEHHS
3BUYAMHOTO IPO0Y

Tema 3. BULTHOLUEHHS I MPOMOPLIT (24 200)

Y4yeHb/y4eHUIIs:
HABOJIMTH MPUKJIAJAU IPOTOPIIIAHUAX
BCJTUYHH;
PO3PIi3HAE: KOJIO 1 KPYT; NpsMY Ta
0o0epHEHY NMPONOPIINHICTD; BUIU
Jiarpam;
PO3yMie€, 1110 TaKe: BIAHOMICHHS; IIpsMa
Ta 0OepHEHa IMPOIOPIIIHHA 3aJIEKHICTh;
MacmTab; Kojio, Kpyr, KpyroBUi CEKTOD;
aiarpama,
(opmy.1I0€: 03HAUCHHS TIPOTOPIILIi;
OCHOBHY BJIaCTUBICTb MPOTMOPIIi;
300paKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: KOJIO 1 KPYT; KPYTOBHIA
CEKTOp; CTOBITYACTI Ta KPYroBi
Jiarpamu;
PO3B’si3y€ BIIPaBH, 10
nepeadavyarThb: 3HAXOMKEHHS
BIJHOIIEHHS YUCEN 1 BEIUYNH;
BUKOPHUCTAHHS MaclTady; 3HaXOMKECHHSI
HEB1JIOMOI'0 YJIeHa MPOMOPIIii; 3aIuc

Binnomenns. [Iponopuis. OcHoBHa
BJIACTUBICTH mpomopitii. [Ipsma ta

oOepHEeHa MPOMOpIliiHA 3aJIEKHICTb.
[Toain yncna y JaHOMY BiJHOIIEHHI.

Macira0.

BifncoTkoBe BiTHOIIEHHS JBOX YHCEI.
BizncoTkoBi po3paxyHKu

Komno. Jloexuna xona. Kpyr.

Iinoma kpyra. Kpyrosuii cextop.
CToBITyacTi Ta Kpyrosi giarpamu
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BIJICOTKIB Y BUTJISII 3BUYAHHOTO 1
JECSTKOBOIO Ap00iB; 3HAXOMKEHHSI
JIOB’KMHU KOJIa 1 TUIOIII KpyTa; aHali3
CTOBMYACTHUX Ta KPYroOBUX Jllarpam;
PO3B’AA3y€: OCHOBHI 3a/1a4l Ha BIJICOTKH;
3a/1a4l Ha TIPOTIOPIIIHI BEIMYMHY 1
OPOMOPLIMHUI TOLT

Tema 4. PALIOHAJBHI UMCJIA TA JI1 3 HUMH (40 200)

Y4yeHb/y4eHUIIs:
HABOJAUTH MPUKJIAAM: JTOJATHUX Ta
BiJl’EMHUX YUCEIN; MPOTHWICKHUX YHCEIT;
IIJTUX Ta paliOHAIbHUX YHCEIT;
PO3yMie, 110 TaKe: MOAYJb YHCTIA,
NPOTHIICKH] YKCa; Tl YUCTIa;
pallioHaJIbHI YKciia; KOOpAWHATHA
npsiMa; KOOPJMHATHA TUIONIUHA; MO10H1
JTIOJIaHKH,
Oyaye€: KOOpAWHATHY MPSMY;
KOOPJMHATHY TUIOIINHY;
NepIEHIUKYJISAPHI ¥ mapaieabHl Mpsmi
3a JJOIIOMOT' OO JIIHIMKH 1 KOCHHIIA,
rpadiky 3aIeKHOCTEH MK BEIIMYMHAMUA
10 TOYKAaX;
PO3B’AA3y€ BIPABH, 10
nepeadavYarOTh: 3HaXOMKCHHS MOYJIS
YKCIIa; MOPIBHSAHHS palllOHATbHUX
YKCelI; JOAaBaHHs, BIAHIMAHHA,
MHOEHHS 1 IUICHHS pallioHaTbHUX
Yypcen; 00YMCIIEHHS 3HaUu€Hb YHCIIOBHUX
BHUpAa3iB, 1[0 MICTATH JIOJATHI 1 B’ €MHI
YHCIIa; PO3KPUTTS Ty)KOK, 3BEIACHHS
MOII0HMX JOJAAaHKIB; 3HAXOKEHHS
KOOpJMHAT TOYKH Ha KOOPJIMHATHIH
TUTONIMHI Ta TOOYIOBY TOYKH 3a 11
KOOpJAMHATaMU; aHaJli3 TpadikiB
3aJICKHOCTEH MK BEITMYMHAMM
(BicTaHb, Yac; TeMIIeparypa, 9ac
TOIIO);
PO3B’si3y€: PIBHSHHS 3 BUKOPUCTAHHIM
IpaBUJI, 0 IPYHTYIOTHCSI HA OCHOBHUX
BJIACTUBOCTSIX PIBHSIHHS; TEKCTOBI

JlogaTHi Ta Bia €MHI YKCJIa, YUCIIO
HYJIb.

KoopannaTHa npsima.

[IpotunexHi uncia. Moayib yucha.
[{imi yncna. PamioHanbHI 9uca.
[TopiBHSIHHS palliOHATLHUX YUCE.
ApudmernyHi aii 3 palioHAIBHUMHU
YHCJIAMH.

BmactuBocT! 1o1aBaHHA 1 MHOKEHHS
palioHaJIbHUX YUCEI.

Poskputts nyxok. [ToniOHi noganku
Ta 1X 3BEOCHHS.

PiBusanus. OCHOBHI BIIaCTUBOCTI
PIBHSHb.

[lepnenauKyIIApHI i napajienabH1
psiMi, iX TOOY/10Ba 3a JOIIOMOT'OF0
JIHIAKH 1 KOCUHII.

Koopaunarna miomuna. [pukimagu
rpadikiB 3JIEKHOCTEH M1k
BEJIMYNHAMH
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3a/1a4l 3a JOTIOMOT'O0 PIBHSIHB

Po3B's13y€ croskeTHi 3a1a4i HA: pO3PaxyHOK BIJICOTKOBOT'O BiJHOIIEHHS PI3HUX
BEJIMYMH (HaMpUKJIIaA, Ipane3JaTHOr0 HACEIIEHHS PEeTrioHy, KaJOpii TOIO0);
NPUNHATTS pilieHb y cdepi piHaHCOBUX OIeparlliii, po3paxyHOK BIACHUX Ta
POIMHHUX (PIHAHCIB, KOMYHAIIbHUX TUIATEXKIB; BMIHHS PO3NOPSIKATUCH BIIACHUMU
KOIIITaMH, B IPOCTUX CUTYAIlISX OLIIHIOBATH OYiKYBaHI Ta peasibHi BUTPATH TOIIIO

7 kjaac

AJI'EBPA

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

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJILHOI AislILHOCTI YYHIB

3MiCT HABYAJBHOI'0 MaTepiaxy

Tema 1. LILJII BUPA3H (30 200)

Y4eHb/y4eHUIIs:
HABOAMTH MPHUKJIAAN: YHCITIOBUX
BUpa3iB; BUPA3iB 31 3MIHHUMU;
OJHOYJICHIB; MHOT'OYJICHIB
MOSICHIOE:
SIK 3HAWTH YHCJIOBE 3HAUCHHS
BUpa3y 31 3SMIHHUMU TIPH 33JaHUX
3HAYCHHSAX 3MIHHHX;
110 TaKe: TOTOXKH1 BUPA3H, TOTOXKHE
MIEPETBOPEHHS BUPa3y, OMHOWICH
CTaHJAPTHOTO BHUTJISY, KOSDIIIEHT;
dopmy.noe:

* O3HQYCHHS: OJJHOYJICHA, CTCIICHS 3
HATypaJIbHUM TTOKa3HUKOM;
MHOTOYJICHA, MMOJIOHNX YJICHIB
MHOT'OWJICHA, CTEIICHS MHOT'OUYJICHA;
BJIACTUBOCTI CTEIIEHS 3
HATypaJIbHUM TTOKA3HUKOM;
MpaBUJia: MHOYKCHHS OJTHOWICHA 1
MHOTr'04JICHA, MHOKEHHS IBOX
MHOT'OYIEHIB,;

PO3B’AA3y€ BIPABH, 110
nepeadavarOTh: 0OYMCICHHS 3HAYEHb

Bupasu 31 3minaumu. L
paIrioHaJIbHI BUPA3H.

ToroxHicTh. TOTOXHI TEpETBOPEHHS
BHpa3y.

CremniHb 3 HaTypaJIbHUM IOKA3HUKOM.
BrnacTuBOCTI CTENEHs 3 HATYPAJIBLHUM
MTOKa3HUKOM.

OnnowrteH. [ligtHeceHHST OMHOYJIEH]IB
110 cTeneHst. MHOXEHHS OTHOYJIECHIB.
MuorowrieH. [ToaiOH1 wieHH
MHOI'OYJIEHA Ta X 3BEICHHS.
CreniHb MHOTOYJIEHA.

JlomaBaHHS, BITHIMAHHS 1 MHOKCHHS
MHOTOYJICHIB.

dopMynu KBaapara IBOWICHA, PI3HHUIII
KBa/IpaTiB, CyMHU 1 pi3HULIl KyOiB.

Po3knamaHHsg MHOTOWIEHIB Ha
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BHUpAa3iB 31 3SMIHHUMH, 3BEJICHHS
OJTHOUJICHA JIO CTAaHAAPTHOT'O BHUTJISIY;
nepeTBOpeHHs JOOYTKY OJJHOWICHA 1
MHOT'OYJIeHa, CYMH, PI3HHUII, TOOYTKY
JTIBOX MHOT'OYJICHIB Y MHOTOYJICH;
PO3KJIaJJaHHSI MHOTOWICHA Ha
MHOKHHKH CITOCOOOM BUHECEHHS
CIUTHHOTO MHOYKHUKA 32 JTYXKKH,
criocoboM TpyIyBaHHS, 3a GopMyIaMu
CKOPOYEHOT0 MHOKEHHS Ta 13
3aCTOCYBAHHSM JICKIJIbKOX CITOCOO1B;
BUKOPHUCTAHHS 3a3HAUYCHUX
NEPETBOPEHD Y MPOILIEC pO3B’I3yBaHHS
PIBHSIHB, JIOBEJICHHS TBEPIKCHb

MHOXXHHNKH

Tema 2. ®YHKIIII (10 200)

YdeHnb/yueHuus:
HABOJMTH MPUKJIAIANU:
(GyHKIIOHAIBHUX 3aJI€KHOCTEH;
THIAHUX QYHKITIN;
MOSICHIOE, 1110 TaKe: apryMeHT; QYHKITIS;
00JacTh BU3HAUYEHHs (PYHKIIT; 00J1aCTh
3HaueHb PyHKIIIT; Tpadik GyHKIIT,
(opmyi1r0€ 03HaUYECHHS TTOHSTh:
¢bynkiis; rpadik GyHKii; TiHiHA
GyHKIIIS; IpsMa TIPOTOPIIHHICTS,
HA3MBAa€ Ta LIIOCTPYE HA MPUKIATAX
criocobu 3aaHHs QyHKIIII;
onucye nmooyaoBy rpadika GyHKIII,
30KpeMa JIHIHHOI Ta Ti OKpeMOro BUIY —
PSAMO1 TPOTIOPIIHOCTI,
PO3B’AA3y€ BIPABH, 110
nepeadavarOTh: 3HaXOMHKCHHS 001acTi
BU3HAYEHHS (PYHKIIT; 3HAXOIKEHHS
3Ha4YCHHS (PYHKIIIT 32 TaHUM 3HAYCHHSIM
apryMeHTy; mo0yaoBy rpadika JiHIHHOT
(GyHKIT; 3HAXOHKEHHS 32 Tpadikom
dbyHKI1IT 3HaYeHHS PYHKINT 32 TaHUM
3HAYCHHSM apTyMEHTY 1 HaBIIaKW;
BU3HAYCHHS OKPEMUX XapaKTEPUCTUK
dbyHkIii 3a i rpadikoM (momaTHi
3HAYEHHS, B1JI’€MHI 3HAYEHHS, HYJI1);

OyHKIIIOHAJIbHA 3aJIEKHICTh M1k
BEJIMUMHAMHU SIK MaTeMaTHYHA MOJEIb
pealbHUX IMPOILIECIB.

Oynkiisgs. O61acTh BU3HAYEHHS Ta
oOnacTh 3HaueHb (yHkuii. Cnocooun
3amannsg QyHkiii. ['padik GyHKITII.

JliniitHa ynkuis ii rpadik Ta
BJIACTHUBOCTI
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CKJIA/Ia€ Ta PO3B'sA3y€ 3a71a4i HA:
MpsIMY TIPOTOPLIIMHICT Ha OCHOBI
KHUTTEBOTO JIOCBITY; TOOYIOBY TpadikiB
IIPY MOJIETIOBaHHI pealbHUX MPOIIECIB 3
BUKOPUCTAHHSM JIHIAHOT (yHKLIT TOIIO

Tema 3. JIHIMHI PIBHSTHHS TA X CUCTEMM (18 200)

Y4eHb/y4eHUIIs:
HABOJMTH MPHUKJIAJAU: PIBHIHHSA 3
OJHICIO Ta JBOMA 3MIHHUMHU; JIIHIMHHUX
PIBHSIHB 3 OJIHIEIO Ta JBOMA 3MIHHUMU;
CUCTEMHU JBOX JIHIHHUX PIBHSIHB 3
JIBOMAa 3MIHHUMU,
MOSICHIOE:
10 TaKe CUCTEMa JBOX JIHIHHHUX
PIBHSHB 3 IBOMA 3MIHHUMU;
CKUIBKH pO3B’A3KIB MOKE MaTu
CUCTEMa JBOX JIIHIHHUX PIBHIHb 3
JIBOMA 3MIHHUMH,
(hopmy.110€ O3HAUCHHS: JIIHIMHUX
PIBHSHB 3 OJIHIEIO Ta JBOMA 3MIHHUMU;
PO3B’A3KY PIBHSIHHS 3 IBOMA 3MIHHUMU;
PO3B’SI3Ky CHCTEMH JBOX JIHIHHUX
PIBHSIHB 3 BOMA 3MIHHUMH,
Oynye rpadiku JiHIHHAX PIBHSIHB 13
JIBOMA 3MIHHUMH
OIHUCYE CIIOCOOU PO3B’A3yBaHHS
CUCTEMHU JBOX JIHIHHUX PIBHSIHB 3
JIBOMA 3MIHHUMH
XapaKTepu3ye€ BUTAIKH, KON CHCTEMa
JBOX JIIHIHHUX PIBHSHB 3 JIBOMA
3MIHHUMH Ma€ OJIUH PO3B’SI30K; M€
0e37119 po3B’SA3KIB; HE Ma€ PO3B’A3KiB;
CKJIQ/IA€: PIBHSIHHS Ta CUCTEMH PIBHSIHB
3a YMOBOIO TEKCTOBOI 3a]1a4i;
PO3B’A3YE: JHIMHI PIBHSHHS 3 OJHIEIO
3MIHHOIO 1 PIBHSIHHS, 110 3BOJSATHCS 10
HHX; TEKCTOBI 3aJ1a4il 32 JOIIOMOI' 00
JIHIAHUX PIBHSIHB 3 O/IHIEI0 3MIHHOIO;
CUCTEMU JBOX JIIHIWHUX PIBHSIHB 3
JBOMa 3MIHHMMHU, BKa3aHUMH Y 3MICT1
crnoco0aMHu; TEKCTOBI 3a1a4l 3a

JIiHiliHe pIBHSHHSA 3 OJHIEI0 3MIHHOIO.
JliniliHe piBHSAHHS 3 BOMAa 3MIHHHMH
Ta Horo rpadik.

Cucrema 1BOX JIIHIMHHUX PIBHSHB 3
JIBOMAa 3MIHHHMH.

Po3B’s13yBaHHs cCUCTEM JIBOX JIHIMHUX
PIBHSAHb 3 ABOMA 3MIHHUMHU:
rpadigHuM criocoboM; crrocodom
MiICTAaHOBKH; CITIOCOOOM J0/]aBaHHS.

JIiHilH1 pIBHSHHS Ta iX CUCTEMH SIK
MaTeMaTU4H1 MOJIEJIl TEKCTOBUX 3a7ay
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JIOIIOMOT'OFO CUCTEM JIBOX JIHIHHUX
PIBHSHB 3 IBOMA 3MIHHUMH

Po3B'si3ye croxkeTHi 3a1a4i: Ha pyX 3 TOUKU 30py HOro Oe3neku; Ha
PO3MOPSIKEHHS BIACHUMU Ta POJUHHUMU (DiHaHCamMK; (P1IHAHCOBOTO 3MICTY Kpi3h
IpU3MY ICTOPUYHUX MOAIN TOLIO

8-i1 ki1ac
AJITEBPA

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

OuikyBaHi pe3yJIbTATH HABYAJIbHO- 3MicT HABYAJIBHOTO MaTepiaxy
NMi3HABAJILHOI AiSlJIbHOCTI YYHIB

Tema 1. PAHHIOHAJIBHI BUPA3U (24 200)

YdeHnb/yueHuus: CreriHp 13 IUTMM MOKa3HUKOM Ta
HABOJUTH MPUKJIAIM: PAI[iOHATFHOTO | WOTO BIACTHBOCTI.
BHpa3y; PalllOHAILHOTIO ApO0Y; CTENEHs

13 [UJIUM ITOKA3HUKOM;, CrangapTHHI BUTJISA]T YMCIIA.
PO3Mi3HAE: LIl palliOHANIbHI BUPa3H;

JpoOOBi pailioHaIbHI BUPA3H; PaitionanbH1 Bupasmu.
MOSICHIOE:

K BUKOHATU CKOpOYEHHS ApoOy; sk | Pamionanbhi npodu. OcHOBHA
3BECTH Jpi0 IO HOBOTO 3HAMECHHMKA;, | BJIACTHUBICTH PaIliOHAIBHOTO APOOY.
SIK 3BE€CTH JPOOU JI0 CIIBLHOTO

3HAMEHHUKA; ApudmernyHi Aii 3 parioHATLHAMH
10 TaKe CTaHJAPTHUMN BUTIIST Ipodamu.
qHCIIa,;
dhopmy.tioe: ParionanbH1 piBHSHHS.
* OCHOBHY BJIACTUBICTb JIpo0Y; PiBHOCHIIBHI PIBHSHHSL.
BJIACTUBOCTI CTENEHS 3 LLIIUM
IIOKa3HHKOM, OyHKIi y = S, ii rpadik i

npaBujia: J0/1aBaHHS, BIAHIMaHHS,
MHOEHHS, JIIJIEHHS JIPO0iB,
M1THECEHHS APOoO0Y 10 CTEIEHS;
YMOBY PIBHOCTI P00y HYJIIO;
O3HAYEHHS: CTEIEHS 3 HYJbOBUM

BJIACTUBOCTI
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ITOKA3HUKOM; CTEIICHS 3 IIJINM

BiJl'EMHUM TTOKa3HUKOM,;
ONUCY€ BIACTUBOCTI PYHKIIT Yy = S 3a ii
rpadikom;
PO3B’sI3y€ BIIPaBH, 10
nepeadavYa0Th: CKOPOUCHHs IPO0iB;
3BEJICHHS JIPOOIB 0 CIIBHOTO
3HAMCHHUKA; 3HAXOPKCHHS CYMH,
pi3HUIl, 100YTKY, YaCTKU APOOIB;
TOTOXKH1 IEPETBOPEHHS palllOHAIbHUX
BUpPAa3iB; pO3B’sI3yBaHHS PIBHAHb 31
3MIHHOIO B 3HAMEHHUKY JpO0Y;
MIEPETBOPEHHS CTEIECHIB 3 IILTUM
MTOKA3HUKOM; 3aITHC YUCJIA B
CTaHAAPTHOMY BUTJISII; TOOYIOBY

rpadika QyHKIIT y = %

Tema 2. KBAJIPATHI KOPEHI. JIIAC

HI YUCJIA (10 200)

Y4yeHb/y4eHUIIs:
HABOJAUTH MPUKJIAIM: PAIliOHATBHUX
YHCEIT; IppaliOHAIbHUX YUCEIT;
MOSICHIOE, 1110 TaKe: paIliOHAIbHE
YKCJI0; ippalliOHaJIbHE YUCIIO; JT1ACHE
YHUCIIO;
(opmyitro€e: 03HaYCHHSA
apu(PMETUIHOTO KBAJPATHOTO KOPEHS 3
YHCJIa; BIIACTUBOCTI apU(METUIHOTO
KBaJPaTHOTO KOPEHS;
XapaKTepPHU3Ye€: BIACTUBOCTI (DYHKIIIM
y = x2, y =+/x, 3aix rpadikamu;
PO3B’si3y€ BIIPaBH, IO
nepeadaAvYalOTh: 3aCTOCYBAHHS MOHATTS
apu(pMETUIHOTO KBAJPATHOT'O KOPEHS
JU1s1 0OUKCIIEHHS 3HaYeHb BUPA3iB,
CIIPOIIIEHHS BUPA3iB, PO3B’I3yBaHHS
PIBHSHB, IOPIBHSHHS 3HAYCHDb BUPA3iB;
NepeTBOPEHHS BUPA3iB 13
3aCTOCYBaHHSIM BUHECCHHSI MHOYKHUKA
3-T1/1 3HaKa KOPEHs, BHECEHHS
MHOYKHHKA TT1]] 3HaK KOPEHS,
3BUILHEHHS BiJl IppallioHaILHOCTI B

dynkuis y = X2, i rpadix i
BJIACTUBOCTI.

ApudmeTnyHuii KBaJpaTHUH KOPiHb.
BnactuBocTi apupMeTHYHOro
KBaJIpaTHOI'O KOPEHS.

PamionansHi yncia.

IppauionanbHi yncna. JiicHi yncna.

dynkuis y = Vx, i rpadix i
BJIACTUBOCTI
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3HAMEHHUKY Jpo0y; moOya0By rpadikiB
bymkniit y = x%, y = Vx;

Tema 3. KBAJIPATHI PIBHSAHHS (16 200)

Y4yeHb/y4eHUIIst:
HABOIMTH MPUKJIAAU. KBAJIPATHAX
PIBHSIHB; KBaIpPATHUX TPUUJICHIB;
dpopmyurtoe:

* O3HAYEHHS KBAJPATHOTO PIBHAHHS Ta
KBaJIPAaTHOTO TPUUICHA; KOPEHS
KBaJIPATHOTO PIBHSIHHS,

Teopemy Biera;
3anucye: GopMyIry KOpeHiB
KBaJIPATHOTO PIBHSHHS; PopMyITy
PO3KJIalaHHs KBapaTHOTO TpUUJIeHA Ha
JHIAHI MHOKHUKU,
CKJIQ/IA€ KBAJpaTHE PIBHAHHS 32
YMOBOIO TEKCTOBOI 3a/1aui;
PO3B’sI3y€ BIIPaBH, 10
nepeadavYarOTh: 3HAXOHKEHHS KOPEHIB
KBAJIPATHUX PIBHSIHB; PO3KIATaHHS
KBaIPATHOT O TpUYJIEHA HA MHOXKHUKH;
3HAXOJI’)KEHHSI KOPEHIB PIBHSHb, 1110
3BOJIATHCS 10 KBaIPATHUX; CKJIQTaHHS 1
PO3B’s3yBaHHS KBaIpaTHUX PIBHSIHB Ta
PIBHSIHB, IO 3BOISITHCS 0 HUX, SIK
MaTEeMaTUYHUX MOJIENeH MPUKIIaTHUX
3a/1a4y

KBazapatHi piBHAHHS.

®opmyiia KOpeHiB KBaAPATHOIO
PIBHSHHSI.

Teopema Biera.
KBagpaTHuii TpudJIeH.

Po3kiraanHs KBapaTHOTO TPUUICHA
Ha JIHIWHI MHOXHUKH.

Po3B’a3yBaHHS PiBHSHB, K1
3BOJSATHCA 10 KBAJIpaTHUX.

KBaapatHe piBHSHHS Ta PIBHSHHS K1
3BOJATHCS 10 KBaJPATHUX, K
MaTeMaTUYH1 MOJIEJ IPUKIaTHUX
3a1au

Po3B's13y€ cro:keTHi 3a1a4i HA: BUKOPUCTAHHS B3a€EMO3B'SI3KIB €KOHOMIYHHIX
SIBUII; BUJIM Ta PO3PaXyHKH MOAATKIB, IJIATEXKIB; PyX; MPOAYKTUBHICTH Ipalll;
BapTICTh TOBAPY; CYMICHY pOOOTY; CyMillll Ta CILJIABH TOILO

9 kJiac

AJI'EBPA

(70 200, 2 200 na musicoens, pezepe — 18 200)
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OuikyBaHi pe3yJbTaTH HABYAJbHO-
Mi3HABAJILHOI AislILHOCTI YYHIB

3MiCcT HABYAJIBHOI0 MaTepiaxy

Tema 1. HEPIBHOCTI (14 200)

Y4eHb/y4eHUIIs:
HABOAMTH MPHUKJIAAN: YACITOBUX
HEPIBHOCTEH; HEPIBHOCTEH 31 3MIHHUMH;
JHIMHUX HEPIBHOCTEHN 3 OJTHIEIO
3MIHHOIO; MOJIBITHUX HEPIBHOCTEH;
MOSICHIOE 110 TaKe 00’ €THAHHA Ta
NEPETHH YUCIOBUX MPOMIXKKIB;
popmy.roe:

* BJIACTHUBOCTI YMCIIOBUX
HEPIBHOCTEM, BIaCTUBOCTI
HEPIBHOCTEH 31 3MIHHOIO;
O3HAYEHHSI: pO3B’SI3KY JIHIHHOT
HEPIBHOCTI 3 OJIHIE€I0 3MIHHOIO,
PIBHOCHJIbHMX HEPIBHOCTEM;

OOTPYHTOBY€ BJIaCTUBOCTI YUCIOBUX
HEPIBHOCTEH;

300paxye€ Ha KOOPAMHATHIN NpsAMiii:
00’€THAHHS Ta MIEPETHUH YHCIOBUX
MIPOMIXKKIB, 33J1aH1 HEPIBHOCTSIMHU
YUCJIOB1 TPOMIKKH; BUKOHY€E OOEpHEHE
3aBIaHHS,

3alUCY€ PO3B’SI3KU HEPIBHOCTEH Ta iX
CHUCTEM Y BHTJIS1 00’ € THAHHS
YUCJIOBUX MPOMDKKIB a00 y BUTJISII
BIJIMOBIIHUX HEPIBHOCTEH;

PO3B’sI3y€: JiHIITHI HEPIBHOCTI 3 OJTHIEIO
3MIHHOIO; CUCTEMH JIIHIMHUX
HEPIBHOCTEH 3 OJTHIEI0 3MIHHOIO

UYucnosi HepiBHOCTI. OCHOBHI
BJIACTUBOCTI YHCIIOBHX HEPIBHOCTEH.

HepiBHocTi 31 3MinHUMU. JIiH1IHI
HEPIBHOCTI 3 OJIHI€I0 3MIHHOIO.

YucaoBi MPOMIKKH.
PiBHOCHIIBHI HEPIBHOCTI.

Cucremu NHIMHUX HEPIBHOCTEH 3
OJHICIO 3MIHHOIO

Tema 2. KBAIPATUYHA ®YHKIIIA

(20 200)

Y4eHb/y4eHUIIs:
HABOJMTH NMPUKJIAAU KBAPATHYHOT
byHKIIIT;
o0umcII0€ 3HaYeHHS (QYHKIIIT B TOYII
MOSICHIOE NIEPETBOPEHHS rpadikis
byukii: f(X)—f(X)+a; f (X) »f (x+a); f
(X) — kf (x), f (xX) —> — f(x); anropurm

Bnactuocti dynkiii. Hymi dyHkii,
IPOMIKKH 3HAKOCTAJIOCT1, 3pOCTaHHS 1
criagaHHs GyHKIII1, HalOIbIIe Ta
HaliMEHIIIe 3HaYeHHs (QyHKIIII.
[TeperBOopennst rpadikiB GyHKITIH.
KBangpatnuna dynkiis, ii rpadik i
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noOy10BU rpadika KBaJpaTUYHOL

GyHKIIII;

xapakTepu3ye QYHKIIO 3a ii rpadikom
PO3B’sI3y€ BIIPaBH, 10
nepeadavaoTh: NoOya0By rpadika
KBaIpaTUIHOI (PYHKIIT; pO3B’A3yBaHHS
KBaIPAaTHUX HEPIBHOCTEH; 3HAXOKCHHS
PO3B’SI3KIB CUCTEM JIBOX PIBHSHb 3
JIBOMa 3MIHHMMH, 3 IKMX X04a O o/He
PIBHSIHHSI IPYTOTO CTEIEHS; CKJIaIaHHA 1
PO3B’sI3yBaHHS CHCTEM PIBHSHB 3 JIBOMA
3MIHHUMHU SIK MATEMAaTUYHUX MOJIeTen
MPUKJIATHAX 33]1a4

BJIACTUBOCTI.

KBanpaTHa HepiBHiCTh. CHCTEMa TBOX
PIBHSHB 3 JBOMA 3MIHHUMH.

Cucrema IBOX piBHSIHB 3 IBOMa
3MIHHUMU SK MaTeMaTHYHA MOJICITb
IPUKJIATHOI 331241

Tema 3. YUCJIOBI HOCJIAOBHOCTI (10 200)

YdyeHb/y4yeHus:
HABOJAUTH NMPUKJIAM: YHCIOBOI
MOCITITOBHOCTI; apu(PMETHUYHOI Ta
re€OMETPUYHOI TPOrpeciii;
(hopMy.JI10€ O3HAYCHHS 1 BIIACTUBOCTI
apu(METUYHOI Ta TEOMETPUIHOT
pOrpeciid;
3aIMCYE i MOSACHIOE:
© hopmynu: N-TO YiIeHA

apu(pMETUYHOI Ta FTEOMETPUIHOL

Iporpecii, CyMu Mepuiux N 4jaeHiB

LUX MPOTPECIid;

enracmusocmi apuPpMETUIHOI Ta

Tr€OMETPHUYHOI Mporpecii
PO3B’si3y€ BIIPaBH, 10
nepeadavYaOTh: 0OOYNCICHHS YJICHIB
nporpecii; 3aJjaHHs mporpeciii 3a
TAaHUMH 1X YiIeHaMu a0bo
CHIBBIJHOIIECHHSIMH MK HUMH;
O0YHCIIEHHS CYM NEepIIuX N 4eHIB
apu(pMETUYHOI i TeOMETPUIHOT
porpeciii; BUKOpUCTaHHS (HOpMyI
3arajJpHUX YICHIB 1 CyM MPOrpecii s
3HAXOKEHHS HEBIIOMUX E€JIEMEHTIB
nporpecii

YwucnoB1 MOCIIIOBHOCTI.

ApudmernyHa Ta reoMeTpUYHA
nporpecii, ix BnactuBocTi. Dopmynu
N-To wieHa apudMeTUIHOI Ta

T€OMETPHUYHOI MPOTpeciii.

dopMynu cyMu TIepiux N 4jaeHiB
apupMETHUYHOI Ta T€OMETPUIHOT
nporpecii

Tema 4. OCHOBU KOMBIHATOPUKH, TEOPII UMOBIPHOCTEM TA

CTATUCTHUKH (8 200)
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Y4yeHnb/yyeHuus:
HABOJAUTH MPUKJIAM: BUIAIKOBUX
MOJT1i4, TTOTAHHS CTATUCTUYHUX TaHUX Y
BUTJISII1 TaOIUIh, Jlarpam, rpadikis,
3aCTOCYBaHHS MPaBUJI KOMOIHATOPUKHU
MOSICHIOE, 1110 TAKe: 4acToTa
BUITA/IKOBOI TIO/I11, HMOBIPHICTh
BUMAAKOBOI ITO11
3HAXOAUTh, BiIOMPAE i BIOPSIAKOBYE
1H(pOpMaIIIIO 3 TOCTYIMHUX JKEpen
PO3B’sI3y€ 3aa4i, 110 MepeadavYaTh.
BUKOPUCTAHHS KOMOTHATOPHUX MPABUI
CyMH Ta TOOYTKY; 3HAXOKEHHS
HMOBIpPHOCTI BUTIQJIKOBOT MO/,
OOYHCIIEHHS YaCTOTH BHUITAAKOBOI MOIIT;

MOIaHHS CTATUCTUYHUX JIAHUX Y BUTJISII

Tabnuilb, 1iarpam, rpagikis

OcHoBHI TIpaBuiIa KOMOTHATOPUKH.

YacTora Ta IMOBIPHICTH BHUIIAIKOBOT
moii.

[TowyaTkoBi BiTOMOCTI MPO CTATUCTHUKY.

Crioco0Ou 1mo1aHHA JaHUX Ta 1X
00poOKH

Po3B’s13y€ clo:KkeTHI 3aa4i HA: PO3paXyHOK Ta aHa13 (PIHAHCOBOI CIIPOMOKHOCTI
POJIMHU; PO3PAXYHOK 00CSTY CIUIaY€HUX MOJATKIB; MPUUHSITTS PIIIEHb CTOCOBHO
0COOMCTHUX Ta KOJEKTUBHUX (DIHAHCOBHUX MUTAHb TOIIIO

7 kjaac

I'EOMETPIsA

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

OuikyBaHi pe3yJbTaTH HABYAJbHO-
Mi3HABAJIbHOI JIJIbHOCTI Y4HIB

3MiCT HABYAJILHOI0 MaTepiaxy

Tema 1. EJEMEHTAPHI TEOMETPUYHI ®IT'YPU TA IX

BJIACTUBOCTI (8 200)

Y4yeHb/y4eHUIIs:
HABOAUTH NMPUKJIATUA TEOMETPHUHUX
¢iryp, yKazaHux y 3MicCTi;
MOSICHIOE, 1110 TaKe: TOUKA, NpsMa,
HaJIeXKaTH, JISKATH MK, BIJIPI30K,
MIPOMiHb, KyT, TOBXKMHA BiIpI3Ka,
rpaJaycHa Mipa KyTa, piBHI BIIPi3KH,
piBHI KyTH, OiCEeKTpHCca KyTa, BiICTaHb
MK TOYKAMHU

['eomerpuuHi ¢irypu.

Touka, psimMa, B1Ipi30K, IPOMiHb, KYT.
Ix BacTUBOCTI.

BumiproBaHHS BiIpi3KiB 1 KYTiB.
bicekrpuca kyra.
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(hopMYyJTI0€: BIIACTHBOCTI: PO3MIIIICHHS
TOYOK Ha IPsAMIii; BUMIPIOBaHHS 1
BiJIKJIAJITaHHS BiJIPi3KiB 1 KYTIB;
kiaacugikye Kyta (TocTpi, IpsMmi, TyII,
PO3TOpHYTI);

BHUMIPIOE Ta 00YMCIIOE. IOBKUHY
BIJIpi3Ka, rpaJyCcHy Mipy KyTa,
BUKOPUCTOBYIOYH BIIACTHBOCTI iX
BUMIPIOBAHHS;

300paxye€ i 3HAXOAUTH HA MAJIIOHKAX
reoMeTpuydHi Girypu, BKa3zaHl y 3MICTI
3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’SI3yBaHHS 33724

Bigcrans MK IBOMa TOYKaMH

Tema 2. BBA€EMHE POSMIINEHHS NPAMUX HA TIJIOHWHI (12 200)

YdeHnb/yueHuus:

HABOJAUTH NPUKJIAIN T€OMETPUIHUX
¢iryp, ykazaHux y 3MiICT1
CHIBBITHOCHTB 3 00'eKTaMu
HABKOJIMIIHBOT AIMCHOCTI: CYMIXKHI1 Ta
BEPTUKAJIbHI KYTH, TapaJIebHI Ta
MIePIICHIUKYJISIPHI TPSIMI;

MOSICHIOE:

110 TaKe TeopeMa, O3HauUEHHs, O3HAKa,
HACJI1J0K, YMOBA 1 BUMOTa TEOPEMH,
npsiMe 1 00epHEeHe TBEPIKEHHS,
JIOBEJICHHS TEOPEMU;

CYTh JIOBEICHHSI Bi/I CYPOTHBHOTO;
dpopmyrroe:

O3HAYEHHs.! CYMIKHUX 1
BEPTUKAJIBHUX KYTIB, MapaJIEIbHUX 1
NEPIEHIUKYJIAPHUX MPSIMUX,
NEepPHEeHANKYJIApa, BIICTAH1 BiJl TOUKH J10
pAMOI;

61ACMUBOCE. CYMIKHUX 1
BEPTUKAJIBHUX KYTIB; ApaJIEIbHUX 1
NEPIEeHIUKYIIPHUX MPSIMUX, KYTIB,
YTBOPEHUX MPH MEPETHUHI MapaaeTbHUX
MPSIMUX CIYHOIO;

O3HaKy NapaJIeIbHOCTI MPSIMUX

BHUMIPIOE Ta 00YMCJIIOE BiJICTAHb BiJ]

CyMiXHI Ta BEpTHKaJIbHI KYTH, 1X
BJIACTHUBOCTI.

[TapanenbHi Ta NEPHEHANKYIISAPHI
TpsiMi, X BJIACTUBOCTI.

[Tepniennuxyisip. BiacTanpb Bijg TOUKH
1o npsimoi. KyT Mk IBoMa MpsiMUMH,
110 NMePETUHAIOTHCS.

Kytun, yTBOpeHi mpu nepeTrHi IBOX
npsiMUX c14HOK0. O3HaKu
napajgeIbHOCT1 MPSAMHUX.

BrnacTuBoOCTI KyTiB, yTBOPEHUX MPHU
HepeTHHI NapaieIbHUX MPSIMUX
CIYHOIO
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TOYKHU IO IPSIMOI;

300paxye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: TTapaJieTbHl i
NepPIEeHIUKYJISPHI MPsIMI;
NEPICHANKYIISAP; KYyTH, yTBOPEHI TIPH
MEPETHHI IBOX MPSIMHUX CIYHOIO;
OOTPYHTOBY€ MapaJIeTbHICTh 1
NEPICHANKYJISIPHICTD MPSMUX;
JAOBOJMTH: BJIACTUBOCTI CYMDKHHX 1
BEPTUKATBHUX KYTIB; TapaJICTbHUX
NPSIMUX; TIEPIICHIUKYIISIPHUX MPSIMUX;
3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’SI3yBaHHS 33724

Tema 3. TPUKYTHUKN. O3HAKUW PIBHOCTI TPUKYTHHUKIB (22 200)

YdeHnb/yueHuus:

HABOJAUTH NMPUKJIAIH: TEOMETPUYHUX
¢iryp, yKkazaHux y 3MICTI; PIBHUX
biryp;
NMOSICHIOE, 1110 Take piBHI Qirypu;
popmy.roe:
* 03HAYeHHs1. 30BHIIIHBOTO KyTa
TPUKYTHUKA; PI3HUX BHUJIIB TPUKYTHUKIB;
OiCeKTpHCH, BUCOTH, MEIiaHH
TPUKYTHUKA;

gnacmugocmi. piIBHOOEIPEHOTO 1
NPSIMOKYTHOTO TPUKYTHHKIB;
O3HaKU.: PIBHOCTI TPUKYTHUKIB,
PIBHOOEIPEHOTO TPUKYTHHKA,;
KkJacudikye TPUKYTHUKY 32
CTOPOHAMH 1 32 KyTaMu;
300paxye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: PIBHOCTOPOHHI,
PIBHOOEIPEHI, MPSIMOKYTH1 TPUKYTHUKHU
Ta iX eJIeMEeHTH; 30BHIIIHIN KyT
TPUKYTHHUKA; PIBHI TPUKYTHUKH;
OOIPYHTOBY€: HAJICKHICTh TPUKYTHHUKA
710 TIEBHOT'O BUY; PIBHICTh
TPUKYTHUKIB,
AOBOMTH: BJIACTHBOCTI i O3HAKH
PIBHOOEAPEHOT O TPUKYTHUKA;

TpukyTHUK 1 fioro enemeHnTH. Bucora,
OicekTpuca 1 Me/llaHa TPUKYTHHUKA.

PiBHicTh reoMerpuunux ¢iryp. O3Haku
PIBHOCTI TPUKYTHHKIB.

Bunu TpuKyTHUKIB.

PiBHOOCApEHMIT TPUKYTHUK, HOTO
BJIACTUBOCTI Ta O3HAKHU.

HepiBHICTh TPUKYTHUKA.
Cyma KyTiB TPUKYTHHKA.

30BHIIIHIA KYyT TPUKYTHUKA Ta HOTO
BJIACTUBOCTI.

BnacTtuBoCTI IpSIMOKYTHUX
TPUKYTHHKIB
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BJIACTUBICTH KYTIB TPUKYTHHUKA,
BJIACTUBICTb 30BHIIITHBOI'O KyTa
TPUKYTHUKA;

3aCTOCOBY€E BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 pO3B’sI3yBaHHA 33714
MPAKTUYHOTO 3MICTY

Tema 4. KOJIO I KPYT (8 200)

YdeHnb/yueHuus:
HABOJMTH MPHUKJIAAU TEOMETPUIHUX
biryp, ykazaHux y 3MiCTI,
dpopmy.ttoe:

O3Ha4eHHsA: KOJa, Kpyra, ix
€JIEMEHTIB; JOTUYHOI 10 KO0Ja;
CEPEIMHHOTO TIEPIICHANKYJISIPA 70
BIJIpi3Ka; KOJIa, OMMCAHOTO HABKOJIO
TPUKYTHHUKA, 1 KOJa, BIUCAHOTO B
TPUKYTHUK;

871aCMUBOCMI. CEPEIUHHOTO
MEePIEHANKYJISIPA 0 BiAPI3Ka;
OICEeKTPHUCH KyTa; TOTUYHOI JI0 KOJIa;
JiaMeTpa 1 XOpJiy Kojia; CepeIMHHUX
MEPIEHANKYIISPIB 10 CTOPIH
TPUKYTHUKA; O1CEKTPHUC KYTIB
TPUKYTHUKA;
300paKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: KOJIO Ta HOro €JIEMEHTH;
JOTUYHY JI0 KOJIa; KOJIO, BITUCAHE B
TPUKYTHHUK; KOJIO, OITUCAHE HABKOJIO
TPUKYTHUKA;

BHKOHYE IIUPKYJIEM 1 JIIHIAKOIO 3a1a4l
Ha 00yI0BY BKa3aHI y 3MICTI;
3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI JIO PO3B’I3yBaHHS 3aja4,
30KpeMa MPaKTUIHOTO 3MICTY

Komno. Kpyr.
JloTnyHa /10 Kojia Ta i BIIaCTUBICTb.

OcHoOBHI 3aj1a41 Ha MMOOYIOBY:

- mo0ya0oBa TPUKYTHHKA 32 TpboMa
CTOPOHAMU;

- moOyzaoBa KyTa, 10 JIOPIBHIOE
JTaHOMY;

- noOyzaoBa O1CEKTPHUCH JAHOTO KyTa;

- TIOALI JAHOTO BiJIpi3Ka HABIILT;

- 1moOymoBa MpsIMoi,
MEPHEHAUKYJISIPHOL 10 TaHOI.

Koo, onricane HaBKOJIO TPUKYTHHKA.

KOJ'IO, BITMCAHC B TPUKYTHHK

Po3B’s13y€ 3a1a4i NPaKTHYHOI0 3MiCTY Ha: 3HAXO/KCHHS BIJICTaHI J10
HEJAOCTYIHOI TOYKH; BCTAHOBJIEHHS PIBHOBIJIIAIEHOCTI 00’ €KTIB HA TOBEPXHI
3emJli; BAKOPUCTAHHS JKOPCTKOCT1 TPUKYTHHUKA B OYIIBHUIITBI TOIIO
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8-i1 KiIac

I'EOMETPIsA

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

OuikyBaHi pe3yJbTaTH HABYAJIbHO-
Mi3HABAJIbHOI JiJIbHOCTI YYHIB

3MicT HABYAJILHOT0 MaTepiaxy

Tema 1. YHOTUPUKYTHUKMU (22 200)

Y4eHb/y4eHUIIs:
HABOJUTH NMPUKJIAAH T€OMETPUUHHUX
biryp, ykazaHux y 3MicCTI,
MOSICHIOE, 1110 TaKe: YOTUPUKYTHHUK;
OIYKJIUN 1 HEOMYKJINI YOTUPUKYTHUK;
€JIEMEHTH YOTUPHUKYTHUKA,

popmy.roe:

O3HAYEHHA | 61ACMUBOCMI
BKa3aHUX Yy 3MICTI
YOTUPUKYTHUKIB; HEHTPAIBHHUX 1
BIIMUCAHUX KYTiB; BIUCAHOTO 1
OIMKMCAHOI0 YOTUPUKYTHHUKIB;
CepeIHbOI JTIHIT TPUKYTHHKA 1
Tpamnerii;

O3HaKu Mapajienaorpama;
BIIMCAHOT'O 1 OMUCAHOTO
YOTUPUKYTHUKIB;

meopemy: dDaieca; Ipo Cymy
KYTiB YOTUPUKYTHUKA,

KJIacu(iKy€ YOTUPUKYTHHUKUY;
300paxye€ Ta 3HAXOAUTH HA
MAJIIOHKAX YOTUPUKYTHUKH PI3HUX
BHU/IIB Ta X €JIEMEHTH,
OOTPYHTOBY€ HAJICKHICTh
YOTUPUKYTHHUKA JI0 IEBHOT'O BUAY;
AOBOIMTH BJIACTUBOCTI I O3HAKH
napaseyorpama; BIacTUBOCTI
NpSMOKYTHHKA, poM0a, KBaJpaTa;

YoTupuKyTHUK, Horo enemeHTH. Cyma
KYTiB 4OTHpUKyTHUKA. [lapanenorpawm,
HOro BIaCTUBOCTI i O3HAKHU.

[IpsiMoKyTHUK, pOMO, KBaJparT Ta iX
BJIacTUBOCTI. Tpanenis.

Brnucani Ta uentpanbHi Kyti. Brimcani
Ta OMHUCAaH1 YOTUPUKYTHUKHU.

Teopema @aneca. CepenHs JiHisA
TPUKYTHUKA, ii BIACTUBOCTI.
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3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI /10 pO3B’sI3yBaHHS 33/a4,
30KpeMa MPaKTUIHOTO 3MICTY

Tema 2. HOAIBHICTDb TPUKYTHMUKIB (10 200)

Y4yeHb/y4eHUIIS:
HABOJAUTH MPUKJIAM TTOAI0HUX
TPUKYTHHKIB,;
MOSICHIOE 3B’ 30K MIX PIBHICTIO 1
MO/1I0HICTIO TEOMETPUYHUX DITYP;
¢popmyroe:
© meopemy: PO MeJliaHU
TPUKYTHHUKA; IIPO BJIACTUBICTH
OICEeKTpHUCH TPUKYTHUKA;
03Ha4eHHs TIOIOHNX TPUKYTHUKIB,;
03HaKu MOJIOHOCTI TPUKYTHHUKIB;
y3aeanvneny meopemy Daineca,;
300paxKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX 0/110H1 TPUKYTHUKH,

OOTPYHTOBYE€ TO/IIOHICTh TPUKYTHHKIB;
3aCTOCOBY€ BMBUYCHI O3HAUEHHS U
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a7a4,
30KpeMa MU 3HaXOHKEHH1 BiACTaHen
Ha MICIIEBOCTI

Y3aransHena Teopema Daneca.
[ToniOHI TPUKYTHUKH.
O3Hakyu NOI0HOCT1I TPUKYTHHUKIB.

BnactuBicTh Memianu Ta O1CEKTPHCH
TPUKYTHHUKA

Tema 3. PO3B’SI3YBAHHS NPSIMOKYTHUX TPUKYTHUKIB (14 200)

Y4yeHb/y4eHUIIs:
HABOJIMTH MPHUKJIAJAU FEOMETPUYHUX
¢iryp Ta CHiBBiIHOIIEHb, YKa3aHUX Y
3MICTI;
MOSICHIOE: 1110 TaKe MOXUJjIa Ta Il
MIPOEKIIisT; IO 03HAYAE «PO3B’SA3ATH
NPSIMOKYTHUM TPUKYTHUKY;
popmy.roe:
© gracmugocmi IEPIECHANKYIISIpa 1

MOXMJIOT;

O3HAa4eHHs CUHYCa, KOCUHYCa,

TaHr'eHca rOCTPOro Kyra

MPSIMOKYTHOT'O TPUKYTHUKA;

meopemy Ilidaropa;

CuHyC, KOCUHYC, TAHI'€HC I'OCTPOT0
KyTa MPSIMOKYTHOT'O TPUKYTHHKA.

Teopewma ITidaropa.

[leprieHauKyJISIp 1 MOXWUIIA, 1X
BJIACTUBOCTI.

CriBBIJHOILIEHHS MK CTOPOHAMH 1
KyTaMH IPSIMOKYTHOI'O TPUKYTHUKA.

3Ha4YEeHHS CHHYCa, KOCUHYCa, TAHT€HCa
JESKUX KYTiB.
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CNiBBIOHOUIEHHS MK CTOPOHAMM 1
KyTaMH MIPSIMOKYTHOTO
TPUKYTHUKA;
3HAXOJUTh HA MAJIOHKAX CTOPOHHU
NPSIMOKYTHOT'O TPUKYTHHUKA,
BIJIHOIIICHHS SIKMX JOPIBHIOE CHHYCY,
KOCHUHYCY, TAHTCHCY BKa3aHOT'O
TOCTPOTO KYyTa,
00YHCJII0€ 3HAUCHHS CUHYCA,
KOCHHYCa, TaHreHca Jiyist KyTiB 30°, 45°,
60°;
aoBoaAUTH Teopemy Ilidaropa;
PO3B’A3Y€ MPSMOKYTHI TPUKYTHUKH
3aCTOCOBY€ BUBUYCHI O3HAUCHHS i
BJIACTUBOCTI JI0 pO3B’sI3yBaHHA 3a/ad,
30KpeMa MPaKTUYHOTO 3MICTY

Po3B’s13yBaHHS IPSMOKYTHUX
TPUKYTHUKIB

Tema 4. MHOI'OKYTHUMKM. IIJIOLII MHOI'OKYTHHUKIB

(12 200)

YdyeHb/y4yeHus:
HABOJMTH MPHUKJIAAU TEOMETPUIHUX
Gbiryp, ykazaHux y 3MiCTi,
MOSICHIOE, 1110 TaKe: MHOTOKYTHHUK Ta
HOr0 eIeMEHTH; IJI011a MHOTOKYTHHKA;
MHOTOKYTHUK, BIIMCAHUM Y KOJIO Ta
ONMCAaHNN HABKOJIO KOJIA,;
¢popmyroe:

* 03HAYeHHs: MHOTOKYTHUKA,
BITMCAHOTO Y KOJIO; MHOTOKYTHHKA,
OIMKMCAHOI'0 HABKOJIO KOJa;
meopemy. PO IUIOILY
NPSIMOKYTHHKA, TTapajiesiorpama,
TPUKYTHUKA, Tpanewii;

3amucye€ Ta NOsICHIOE (POPMYJIM TUIOITI
r€OMETPUYHHX (PITyp, yKa3aHUX y
3MICTI;

300paxKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: MHOTOKYTHHK 1 HOTO
€JIEMEHTH;, MHOTOKYTHHK, BIIUCAHUN Y
KOJIO; MHOTOKYTHHK, OITUCAHUN
HABKOJIO KOJIa;

MHOrOKyTHHUK Ta HOT0 €JIEMEHTH.

MHOroKyTHUK, BOMCAaHUH Y KOJIO, 1
MHOI'OKYTHHUK, OIIMCAaHUM HABKOJIO
KOJ1a.

[ToHATTS TUTOII MHOT'OKYTHHKA.
[Tmomi mpsSIMOKyTHUKA,

napaienorpama, pom0a, TPUKyTHHKA,
Tpanenii
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CHiBBiZHOCHTH 3 00'€KTAaMHU
HABKOJIMIIIHBOT TIMCHOCT1 BKa3aH1 y
3MICTi Girypw;

004YMCJIIE TUTOIT BKa3aHUX Y 3MICTI
diryp;

3aCTOCOBY€ BUBYCHI O3HAUCHHS,
BJIACTUBOCTI Ta GOPMYJIHU J0
pO3B’sI3yBaHHS 33714, 30KpeMa
3HAXO/KEHHS TUIOII peAIbHUX 00’ €KTIB;
pPoO3B’si3y€ 3aja4i HA: PO3OUTTS
MHOTOKYTHHKa Ha PIBHOBEJIUKI;
JOCJI1JIPKEHHST pIBHOCKJIAICHOCT1
MHOTOKYTHHUKIB TOIIIO

Po3B’s13y€ 3aaa4i NpaKTUYHOIO 3MIiCTYy Ha: BU3SHAYCHHS BiJCTaHI 10
HEJOCTYMHOI TOUYKHW; BUCOTHU MPEIMETA; 3HAXOIKEHHS KYyTiB (KyTa migiiomy
JOPOTH, BIAKOCY, KyTa, MiJ SKUM BUJIHO ACSKUH MPEeaIMET) TOLIO

9-i1 KJi1ac

I'EOMETPIA

(70 200, 2 200 na musicoenn, pezeps — 24 200)

OuikyBaHi pe3y/ibTaTH HABYAJIbHO-
Mi3HABAJbHOI JiJIbHOCTI YYHIB

3MicT HAaBYAJBLHOI0 MaTepiaxy

Tema 1. KOOPAUHATH HA MJIOUIUHI (8 200)

Y4yeHb/y4eHUS:
HABOJAUTH MPUKJIAM CITIBBITHOIICHb,
yKa3aHUX y 3MICTI,
MOSICHIOE!
110 TaKe CUHYC, KOCUHYC, TAHT€HC
KyTiB Bizg 0° 1o 180°; piBHSHHS
dirypn;
SAK MOJICHA 3a0amu Ha KOOPIUHATHIH
TUTOIIHHI: TIPSMY; KOJIO;
(opmyitroe TeopemMu npo:
BIJICTaHb MK JIBOMa TOUYKAMH;
KOOPJMHATH CEPEIMHU BiIPI3Ka;
3alUCY€ TA MOSICHIOE:

CuHyc, KOCUHYC, TaHT€HC KYTiB Bijg 0°
1o 180°.
ToTOXHOCTI:

sin (180° — o) = sin a;

cos (180° — a) =— cos a.

Koopnunatu cepenrnu Biapizka.

Bincrane MK AJBOMa TOYKaMH 13
3aJJaHUMHU KOOPJIMHATaAMH.

PiBHsIHHS KOJ1a 1 IpsIMOi

36




@opmynu KOOPAUHAT CEPETUHU
BiJIpi3Ka, BIJICTaH1 MDXK IBOMA
TOYKAMU;

PIBHAHHS KOJIA, TIPAMOI,
300paxye€ Ta 3HAXOAUTH HA
MAJIIOHKAX TeOMETpUYHY Pirypy
(mpsiMy, K0JI0) 3a ii pIBHSHHSIM Y
3aJlaHIid CUCTEMI KOOP/IMHAT;
o0uuncII0€:

KOOpPJMHATHU CEPEIMHU BIIPI3KA;

BIJICTaHb MK IBOMa TOUYKAMH,

3aJlaHUX CBOIMHU KOOpJMHATaAMU;

AOBOMTH TEOPEMY IPO: BIICTAaHb MIXK
JIBOMa TOUYKAMM; KOOPJAUHATH CEPEINHU
BIJIPI3KA;
3aCTOCOBY€ BUBUYEHI (hopMymu i
PIBHAHHS (QIryp J0 PO3B’SI3yBaHHS
3a/1a4y

Tema 2. BEKTOPHU HA IJIOLLUHI (12 200)

Y4yeHb/y4eHUlIs:

HABOJIMTH NMPUKJIAAU: PIBHUX,
NPOTUJICKHUX, KOJTIHEAPHUX BEKTOPIB;
MOSICHIOE:

Wo maxe: BEKTOP; MOJIYJIb 1
HaIpsIM BEKTOpa; OJUHUIHUN
BEKTOP; HYJIb-BEKTOp; KOJIHEapH1
BEKTOPH; IPOTUJICKHI BEKTOPH;
KOOpJMHATU BEKTOpPA; Cyma 1
PI3HHIIS BEKTOPIB; JOOYTOK BEKTOpa
Ha YUCIIO;

5K 3a0amu BEKTOp;

SK 8IOKIACMU BEKTOP BIJ 3a1aHOI
TOYKH;

3a AKUMU NPABULAMU 3HAXOOSIMY.
CyMy BEKTOpIB; I00YTOK BEKTOpa
Ha YHCIIO;

popmyroe:

O3HAa4eHHs: PIBHUX BEKTOPIB;
CKaJISIpHOTO T0OYTKY BEKTOPIB;

gracmugocmi: M1 Hax
BEKTOpaMU,;

BekTop. Monyinb 1 HanpsiM BEKTOpaA.
PiBHICTB BEKTOPIB.

KoopaunaTtu BekTopa. JlogaBaHHs i
BIJTHIMAaHHSI BEKTOPiB. MHOKEHHS
BekTopa Ha uncio. KomineapHi
BekTOpHU. CKaJIIpHU 10OYTOK
BEKTOPIB
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300paKye€ i 3HAXOAUTH HA MAJTIOHKAX:
BEKTOp; BEKTOP, PIBHUI a00
OPOTHIICKHUM TaHOMY, KOJIIHEApHHH 13
JAaHUM, Yy T. 4. 32 HOr0 KOOP/IMHATAMU;
BEKTOP, 1110 JIOPIBHIOE CyMI (pi13HULI1)
BEKTOPIB, JOOYTKY BEKTOpa HA YUCIIO;
o0umcIIIoE:
KOOPJAMHATH BEKTOPA, CYMH
(pi3HUII1) BEKTOPIB, TO0OYTKY
BEKTOpa Ha YUCJIO;
JIOBXXHHY BEKTOpa, KyT MK JIBOMa
BEKTOpaMUu;
OOIPYHTOBYE: PIBHICTh, KOJIIHEAPHICTh
BEKTOPIB,;
3aCTOCOBY€ BUBUCHI O3HAUYCHHS 1
BJIACTUBOCTI JI0 PO3B’SI3yBaHHS 3a]1a4

Tema 3. PO3B’SI3YBAHHS TPUKYTHUKIB (10 200)

Y4yeHb/y4eHUlIs:

NMOSICHIOE, 10 O3HAYa€ «PO3B’SI3aTH
TPUKYTHHK;

dopmy.troe TEOpEMY: KOCHHYCIB;
CUHYCIB,;

3amucy€e Ta MOSICHIE (POPMYIH TUIOMNII
TpukytHuka (I'epona; 3a  ngBOMa
CTOPOHAMH 1 KyTOM MK HUMH);
300paxye€ Ta 3HAXOAMTH HA MAJOHKAX
€JIEMEHTU TPUKYTHUKA, HEOOXITH1 JIst
00YNCIIEHHS HOro HEBIIOMHUX
€JIEMEHTIB,

004YMCJII0€: TOBXKHHHN HEBIIOMUX CTOPIH
Ta TPaayCHI MIPH HEBIIOMHX KYTIB
TPUKYTHHUKA; IJIOLII TPUKYTHHUKIB,;
3aCTOCOBY€ BUBUYECHI (hOpPMYIIH i
BJIACTUBOCTI JIO pO3B’SI3yBaHHA 3314

Teopemu KOCHHYCIB 1 CHHYCIB.

dopmynu 17151 3HAXOHKEHHS T
TPUKYTHHKA

Tema 4. IPABUJIBHI MHOI'OKYTHHMKHU. TOB’KNHA KOJIA. IIVIOLIA

KPYT' A (10 200)

YdeHnb/yueHuus:
HABOJMTH MPHUKJIAAU TEOMETPUIHUX
biryp, ykazaHux y 3MicCTI,

[IpaBuIbHUI MHOTOKYTHHUK, MOTO
BHU/IM Ta BJIACTUBOCTI.
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MOSICHIOE, 1110 TAKE: 1yra Koja;
JIOBXKMHA KOJIa; IJI0IA KPyTa;
MIPABMWIBHUI MHOTOKYTHUK (TPUKYTHHK,
YOTUPUKYTHUK, HIECTUKYTHUK),
BIMCAHUHN y KOJIO Ta ONKUCAHUN HABKOJIO
KOJa;

CHiBBiTHOCUTD 3 00'€eKTaMU
HABKOJIMIIHBOI IIMCHOCTI BKa3aHl y
3MicTi pirypu;

00UYMCIII0E: PajlyC Koja 32 CTOPOHOIO
BIIMCAHOTO B HHOT'O MTPaBUIILHOTO
MHOTOKYTHHUKA (TPUKYTHHUKA,
YOTUPUKYTHHUKA, MECTUKYTHUKA) 1
HABIIAKH; PaJilyCc KOJia 32 CTOPOHOIO
OMMCAHOT0 HAaBKOJIO HHOT'O
MIPABMWIIHHOTO MHOTOKYTHUKA
(TpUKYTHUKA, YOTHPUKYTHHKA,
IIECTUKYTHHKA) 1 HABMAKU; IOBKUHU
KOJIa 1 IyTH KOJia; TUIONI Kpyra, CeKTopa
Oyaye; mpaBUIBLHUIN TPUKYTHHUK,
YOTUPUKYTHUK, IIECTUKYTHUK;
3aCTOCOBY€E BUBUCHI O3HAUYCHHS,
BJIACTUBOCTI Ta OPMYIIH JI0
pPO3B’sI3yBaHHS 3a/1a4

[IpaBuIbHUI MHOTOKYTHUK, BIUCAHUN
y KOJIO Ta OIIMCAaHUM HaBKOJIO KOJa.

JloBxuHa kona. JloBkuHa Jyru KoJa.

[Lnoma kpyra ta HOro 4acTuH

Tema 5. TEOMETPUYHI IEPEMIIIEHHS (6 200)

Y4yeHb/y4eHUIIs:

HABOIMTH MPUKJIAAU: " QIryp Ta iX
00pa3iB Mpu reoMeTPUIHUX
NEepeMIIIECHHX, YKa3aHUX Y 3MICTI;
Gbiryp, sSKi MarOTh IIEHTP CUMETPIi, BICh
CUMETPIi; piBHUX PIryp;
MOSICHIOE, 1110 TaKe: MEPEMIICHHS
(Pyx); 06pa3 dirypu npm
TEOMETPUIHOMY TIepeMileHHi; (irypa,
CHMETpUYHA JIaHIi BITHOCHO TOUKHU
(mpsiMOi); CUMETPIst BITHOCHO TOYKHU
(mpsiMoi); mapayiebHe IePEHECEHHS;
MOBOPOT; PIBHICTH DIryp;
dpopmyrroe:

O3HAYeHHs. PIBHUX DIryp;

eracmugocmi: IEPEMIIICHHS;

[Tepemimmenns (pyx) Ta oro
BJIACTHUBOCTI.

Cumertpisi BIIHOCHO TOYKH 1 IPSIMOT,
MIOBOPOT, TapajieabHe MepeHeCceHHs .

PiBHicTh diryp
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CUMETPIi BIIHOCHO TOYKH (MIPSMOi);

napajieIbHOrO IEPEHECEHHS;

HIOBOPOTY;
300paKye€ i 3HAXOAUTH HA MAJTIOHKaX
¢irypu, B sIKl IEpeXoaTh 1aHl Girypu
TP Pi3HUX BHJIAX MEPEMIIIICHb;
OOIPYHTOBY€: CUMETPUYHICTh ABOX
¢biryp BITHOCHO TOYKH (TIPAMOI);
HasIBHICTB Yy (irypu 1eHtpa (oci)
CUMETPIi; PIBHICTh DIryp 13
3aCTOCYBaHHSM MEPEMIIICHB;
3aCTOCOBY€ BUBUYECHI O3HAUCHHS i
BJIACTMBOCTI /10 pO3B’sI3yBaHHs 3a7a4

Po3B’s13y€ 3aaa4i Ha: 3HAXOKCHHS HEBIJIOMUX CJIEMCHTIB peaJbHUX 00’ €KTIB;
3HAXOJKCHHS TUIOMI peaIbHUX 00’ €KTIB, MOKPHUTTS TJIOMIMHN TPaBUIILHIMHU

MHOI'OKYTHHKaMHM TOHIO
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