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Yknaoaui npozpamu (2012 p.): M. 1. bypna, YO. [. MansoBaunuii, €. 1. Henin,

. A. Homuposcekuii, A. B. [TanskoB, H. A. Tapacenkora, M. B. Uemepuc, M. C. Skip
Y pozeanmasicenni npoepamu (2015 pik) opanu yuacms: M. 1. bypna,

A. B. [1anbkoB, M. C. fkip, 1. A. HomipoBchkuii
Hao onoenennam npocpamu (2017 pik) npayrosanu: M. 1. bypna,

b. B. Kyapenxo, O. 4. binsuina, A. 1. Azapenkosa, O. I. bBykosceka, T. C. Kinmtox,

O. €. JIucenxo, A. B. Munsanuk, H. B. I[lanoBa, A. B. IlanbkoB

MOSACHIOBAJIBHA 3AIIUCKA
Mema 6a3060i 3acanbHoi cepednboi ocgimu: PO3BUTOK Ta  COIai3aIlis
0coOMCTOCTI y4YHIB, (HOpPMyBaHHS IXHBOI HAI[IOHAIBHOI CaMOCBIJIOMOCTI, 3arajbHOl
KYJIBTYpH, CBITONISIAHUX OPIEHTUPIB, E€KOJOTIYHOTO CTHJIK0 MHCJIEHHS 1 TOBEIIHKH,
TBOPUMX 3/10HOCTEH, JOCHIIHUIILKMX HABUYOK 1 HABUYOK JKHUTTE€3a0€3MCUCHHS,
3J1aTHOCTI JI0 CAMOPO3BUTKY Ta CAMOHABYAHHS B YMOBaX INIO0OAIbHUX 3MiH 1 BUKJIMKIB.

BunyckHuK OCHOBHO{ LIKOJIM — 1€ IATPIOT YKpaiHU, IKUM 3HAE 11 ICTOPII0; HOCIH
YKpaTHCBKOT KYJIBTYpH, SIKUH IIOBa)ka€ KyJbTYpYy IHIIMX HApOJiB; KOMIICTCHTHHM
MOBEIIb, 1[0 BIIBHO CHIJIKYETHCS JEPKAaBHOIO MOBOIO, BOJIOAIE TaKOX PiAHOK (y pasi
BIJIMIHHOCTI) ¥ O/IHIEIO YM K1JIbKOMa 1HO3EMHUMH MOBaMH, Ma€ Oa)KaHHs 1 371aTHICTh JI0
CaMOOCBITH, BUSBIISIE aKTUBHICTB 1 BIJMOBITAIBHICT Y TPOMAJCHKOMY W OCOOHCTOMY
KUTTI, 3JaTHUM 10 MIANPUEMIMBOCTI Ta IHIMIATUBHOCTI, Ma€ YSIBJICHHS MPO
CBITOOYZIOBY, OEpEXHO CTaBUTHCS O MPHUPOJU, OC3MEYHO W JOIIHBHO BUKOPUCTOBYE
JOCSITHEHHS HAYKH 1 TEXHIKU, JOTPUMYETHCS 3JOPOBOTO CIIOCOOY JKHUTTH.

[IpoBimamM  3acobom  peamizaiii BKa3aHOI METH €  3alpPOBaKCHHS
KOMIIETCHTHICHOTO TJIXOAY y HaBUYaJbHO-BUXOBHUUUN TMPOIEC 3aralbHOOCBITHHOI
TITKOJTH TIJISTXOM (hOPMYBaHHS MPEAMETHHX 1 KITFOYOBUX KOMIIETCHTHOCTEH.

Kypc maremaTuku OCHOBHOI IIKOJM JIOTIYHO MPOAOBKYE peai3alliio 3aBlaHb
MaTeMaTUyHOI OCBITH YYHIB, pO3MOYaTy B MOYATKOBUX KJACaxX, PO3IIMPIOIOUU 1
MOMOBHIOIOYM Il 3aBJaHHS BIAIOBIAHO OO BIKOBHX 1 MI3HABAJILHUX MOJKJIMBOCTEH
HIKOJIsIpiB. B OCHOBY MOOY/I0BM 3MICTY Ta OpraHizallli mporecy HaBYaHHS MaTeMaTUKU
MOKJIAJIEHO KOMNEeMmeHMHICHUL nioxio, BIANOBIIHO 10 SIKOTO KIHIICBUM pE3yJIbTaTOM
HaBYaHHSA mpeaMera € cGOpMOBaHI I€BHI KOMIIETEHTHOCTI, $K 3/aTHOCTI Y4YHS
3aCTOCOBYBaTH CBOi 3HAaHHA B HaBYaJIbHUX 1 pEATbHUX JKUTTEBUX CHUTYaIlisX,
MOBHOIIHHO OpaTy y4acTh B KUTTI CYCHIJIbCTBA, HECTH BIAMOBIJATBHICTH 3a CBOI Jii.
HaBuanuss maremMaTuku B OCHOBHIM WIKOJI mependadae (QopMyBaHHS MPEIMETHOT
MaTeMaTUYHOT KOMIIETEHTHOCTI, CyTHICHUH OMHUC fAKOi MOmaHo y po3aun «OdikyBaHi
pe3yabTaTH  HaBYAIBHO-II3HABAIBHOI MISUTBHOCT» 1€l mporpamu. DopmyBaHHS
3a3HAQUYEHOI KOMIIETEHTHOCTI MIANOPAIKOBYETbCA peai3alli 3arajlbHUX 3aBJaHb
MIKIJTHbHOT MAaTEMATHYIHOI OCBITH. [0 HMX HaJIe)KaTh:

e (GopMyBaHHA cmasneHHs N0 MaTeMaTUKU SK HEBIJ €MHOI CKJIaJ0BOi
3araJIbHOI KYJABTYpHU JIFOIWHU, HEOOX1THOI YMOBH ii MOBHOIIIHHOTO JKHUTTS B Cy4acCHOMY
CYCNUJIILCTBI Ha OCHOBI O3HAMOMJIEHHS 3 14€IMH 1 METOJaMH MaTeMaTHUKU SK



yHIBEpCAIHbHOT MOBHM HayKd 1 TEXHIKH, €(GEKTUBHOIO 3aco0y MOJIECTIOBAaHHS 1
JOCHIHPKEHHS TIPOIIECIB 1 SIBUII HABKOJIUIIIHBOTO CBITY;

®  3a0e3MEYCHHSI 060J00iHHS MATEMaTHYHOI0 MOBOIO, PO3YMIHHS HHUMH
MaTeMaTHYHOT CHUMBOJIIKH, MAaTeMaTUIHUX (GopmMyrn 1 Mofelel sSK TaKux, IO JAl0Th
3MOTY OIKCYBATH 3arajibHi BIACTUBOCTI 00’ €KTIB, MPOIIECIB Ta SIBUIIL;

e (¢opMyBaHHA 30amHocmi JIOTIYHO OOIPYHTOBYBaTHU Ta JIOBOJUTHU
MaTeMaTU4yHl TBEPPKEHHs, 3aCTOCOBYBaTM MaTeMaTW4yHI METOAU Yy MPOIEci
pPO3B’s3yBaHHsS HABYAJIBHUX 1 NPAKTUYHMX 3a7a4y, BUKOPHCTOBYBaTH MaTeMaTU4HI
3HAHHS 1 BMIHHA 1111 YaC BUBYCHHSI 1HIIIMX HABYAJILHUX MTPEIMETIB;

®  PO3BUTOK YMiHb TPAIIOBATH 3 MiAPYYHUKOM, OTIPAILOBYBATH MaTeMaTHYHI
TEKCTH, IIyKaTH 1 BUKOPHCTOBYBATH JOAATKOBY HABYAIBbHY 1HGOpPMAIIi0, KPUTHIHO

OLIIHIOBATH 3700y Ty iH(OpMaIito Ta ii JKepena, BHOKPEMIIIOBATH TOJIOBHE, aHAIlI3yBaTH,
poOUTH BUCHOBKH, BUKOPUCTOBYBATH OTPUMaHy 1H(OpMAaLIil0 B 0COOUCTOMY KUTTI;

e (QopmyBaHHS 30amHocmi OIIIHIOBATH TPABUJIBHICTh 1 PaIllOHAIBHICTD
pO3B’s3yBaHHS MaTeMaTMYHUX 3a/a4y, OOIPYHTOBYBATHM TBEPIDKCHHS, MpHUMaTh
pIIlIEeHHs] B yMOBaX HETMIOBHO1, HAUIMIIIKOBO1, TOYHOI Ta KMOBIpHICHOI 1H(pOopMaIIii.

KpiM 1mux 3arajbHHX OCBITHIX 3aBJaHb B OCHOBHIHM IIKOJII Peani3yroThCsl Taki
crienudivyH1 YIS JAHOTO €Tany HaBYaHHS MaTeMaTHKH OCBITHI 3aBJIaHHS:

®  PO3UIMPEHHS 3HaHb NPO 4YHUCIO (Bil HATypadbHUX YHUCEN 1O MINCHUX),
(dbopMyBaHHS KyJIETYpH YCHHUX, TUCBMOBHUX, IHCTPYMEHTAIBHUX OOUNCIICHB;

e ¢opMyBaHHA cucTeMu (YHKIIOHATBHUX TMOHSATH, YMiHb BUKOPUCTOBYBATU
byHKIT Ta X Tpadiku IS XapaKTePUCTUKH 3aJIeKHOCTECH MIXK BEIMYMHAMU, OIUCY
SIBUIIT 1 TIPOIIECIB;

®  3a0e3NeyeHHs OBOJIOAIHHS  YYHSMM  MOBOKO  anreOpv, yMIHHSAMH
31MCHIOBaTH NIEPETBOPEHHS anreOpaiyHuX BUPa3iB, pO3B’sI3yBaTH PIBHIHHS, HEPIBHOCTI
Ta iX CHCTEMHM, MOJENIOBATH 3a JOMOMOTIOI0 PIBHSAHb pEalibHI CUTYyalli, MOSICHIOBATU
3100y Ti pe3yJIbTaTH;

®  3a0e3MeyeHHs] OBOJIOJIHHA MOBOIO T€OMETPii, PO3BUTOK iX MPOCTOPOBHUX
ySIBJICHb 1 YSIBU, yMiHb BHUKOHYBaTH OCHOBHI T€OMETpPUYHI MOOYIOBU 3a JOIOMOTOIO
T€OMETPUYHHUX IHCTPYMEHTIB (JIIHIMKH 3 TMOILIIKaMH, TPAHCTIOPTUPA, KOCHUHIIA, IIUPKYJIS 1
JTHIAKN);

e  (opMyBaHHA 3HaHb PO T'€OMETPHUUHI (ITYpH HA TUIOUIUHI, IX BIACTUBOCTI,
a TaKOX YMIHb 3aCTOCOBYBAaTH 3700yTI 3HAHHS Y HaBYAJIbHUX 1 KUTTEBUX CUTYAIIsIX;

e  (dopMyBaHHA YABICHHS PO HANUMPOCTIII T€OMETPHUUHI (Irypu B MPOCTOPI
Ta 1X BJIACTHBOCTI, @ TaKOX IEPBUHHHUX YMIHb 3aCTOCOBYBATHM IX Yy HaBYaJIbHUX 1
KUTTEBUX CUTYAIISIX;

® O3HaWOMJICHHA 31 cIoco0aMM 1 METOJaMHM MATEMAaTUYHHUX JIOBCJCHb,
dbopMyBaHHS yMiHb iX MPAKTHYHOTO BUKOPUCTAHHSI;

e (opmyBaHHS 3HaHb MPO OCHOBHI TEOMETPUYHI BEIUYUHU (JTOBKHUHY,
mwiomy, 00’eM, Mipy KyTa), IpO CHOCOOM iX BUMIPIOBAHHS W OOYMCIICHHS IS
IJIAHIMETPUYHUX 1 HAWOPOCTIIIMX CTEPECOMETPUYHHX (Iryp, a TaKoXK YMIHHS
3aCTOCOBYBATH 3100y Tl 3HAHHS Y HABYAILHUX 1 )KUTTEBUX CUTYaIIIsIX;



®  BUBYCHHS TE€OMETPUYHHMX IEPETBOPEHb IUIOMIMHU Ta iX HAWMPOCTIIINX
BJIACTUBOCTEH, a TakKoX PpO3BUTOK B YYHIB (YHKI[IOHAJIbHHX YSBJICHb Ha
T€OMETPUIHOMY 3MICTI;

KpiMm Toro, HaB4aHHS MaTeMaTUKHA Ma€ 3pOOUTH MEBHHUIM BHECOK y (popMyBaHHS
KITFOYOBUX KOMIIETEHTHOCTEH.

Kurouosi KommnonenTu
KOMIIETEHTHOCTI

1 ChijikyBaHHsA Yminna: craButu 3anuTaHHs 1 po3Mi3HaBaTU
Aep:KaBHOIO (i npoOsieMy; MIpKyBaTH, pOOUTH BUCHOBKM Ha OCHOBI
piaHOI0 — Yy pasi 1H(popMmallii, mogaHoi B pizHUX popmax (y TaOnMIsIX,

BigMiHHOCTI) MOBamMu | giarpamax, Ha rpadikax); po3yMiTH, MOSCHIOBATH 1
NEPETBOPIOBATU TEKCTU MaTEMaTUYHUX 3aj1a4 (YCHO 1
MUCHEMOBO), TPAMOTHO BUCJIOBIIFOBATUCS P1THOIO
MOBOIO; TOPEYHO Ta KOPEKTHO BKMBAaTH B MOBJICHHI
MaTeMaTU4Hy TEPMIHOJIOTIIO, YITKO, JTJAKOHIYHO Ta
3p03yMiIo (hOPMYITIOBATH TyMKY, apTyMEHTYBATH,
JIOBOJIUTH TPABIIIbHICTH TBEPKCHB; TTIOTIOBHIOBATH
CBil CIIOBHUKOBHIA 3arac.

Cmaenenna: po3yMiHHS BaXJIMBOCTI YITKUX Ta
JAKOHIYHUX (POPMYJIIOBAHb.

Haesuanwhi pecypcu: o3Ha4eHHS TIOHSATH,
(dbopMyTIOBaHHS BIIACTUBOCTEH, JOBECHHS TEOPEM

2 ChninkyBaHHA Yminna: cninkyBatucst 1H03eMHOIO MOBOIO 3
iHO3eMHMMH MOBaMH | BUKOPHCTAHHSM YUCIIIBHHUKIB, MAaTEMaTHYHUX TTOHSTH i
Haly’>KUBAHIIIMX TEPMIHIB; CTABUTH 3alIUTaHHS,
dbopMymtoBaTu poOiIemMy; 31CTaBISTH MaTeMaTUYHUN
TEepMiH 4 OyKBEHE MO3HAUYEHHS 3 OT0 MOXOKEHHIM
3 1HO36MHO1 MOBH, MTPAaBUIILHO BUKOPHUCTOBYBATH
MaTeMaTU4YHI TEPMIHU B TTOBCSKJICHHOMY >KUTTI.
Cmaenenns: yCBiAOMIICHHS BaXKJTMBOCTI BUBUCHHS
1HO3€MHHX MOB JIJII PO3YMIHHSI MATEeMaTUIHUX
TEPMIHIB Ta MO3HAYCHb, MOMIYKY iH(OpMarii B
IHIIOMOBHUX JDKeperiax.

Haeguanwvni pecypcu: TEKCTH 1HO3EMHOKO MOBOIO 3
BUKOPUCTAHHSIM CTAaTUCTUYHUX JTAHUX, MATEMAaTHIHUX

TEPMIHIB
3 MaremaTuyna Yminna: onepyBaru uncinoBoro iHPOpMAIII€TO,
KOMIIETEHTHICTh TC€OMETPUYHUMH 00’ €KTaMU Ha TUTOITUHI Ta B

MPOCTOPI; BCTAHOBJIIOBATH BITHOIIIEHHS MiX




pealbHUMHU 00’ €KTaMU HaBKOJIUIITHBOI IIMCHOCTI
(TpUpOAHUMU, KYJIBTYPHUMH, TEXHIYHUMHU TOIIIO);
PO3B’sA3yBaTH 3aJ1adi, 30KpeMa MPaKTUYHOTO 3MICTY;
OymayBaTH 1 JOCIIKYBaTH HAUMIPOCTIII MaTeMaTU4IH1
MOJIeJTl peallbHUX 00'€KTIB, MPOIIECIB 1 SIBUIII,
IHTEepIPETyBaTH Ta OIIHIOBATH PE3YJbTaTH,
MPOTHO3YBATH B KOHTEKCTI HABYAIbHUX Ta MIPAKTUIHHUX
3a]1a4; BUKOPUCTOBYBAaTH MaTeMaTUIHI METOIH Y
KUTTEBUX CUTYyAITiSX.

CmaenenHns: yCBIIOMIICHHS 3HAUCHHS MaTeMaTHKA
JUTSl TOBHOLIIHHOTO KUTTSI B CY4YaCHOMY CYCIIJIbCTBI,
PO3BUTKY TEXHOJOTTYHOTO, EKOHOMIYHOTO I
000POHHOT0 MOTEHLIANY AePKABU, YCHIIIHOTO
BUBYEHHS 1HIINUX JUCIIUILIIH.

Haesuanwsni pecypcu: po3B'sizyBaHHSI MaTeMaTUYHUX
3a/1a4, 30KpeMa TaKuX, 0 MOJACIIOIOTh PeaslbHi
JKUTTEB1 CUTYyaIlii

OcHoBHI
KOMIIETEHTHOCTI Y
NMPUPOTHUYUX HAYKAX
i TexHoJI0TisIX

Yminna: posnizaaBaru npo0iaemu, 10 BUHUKAIOTH Y
JOBKULTI 1 sIKI MO>KHA PO3B’sA3aTH 3ac00aMu
MaTeMaTHKH; Oy/lyBaTH Ta JOCIIKYBaTH MaTeMaTH4HI
MOJIEJI1 IPUPOTHUX SIBUIIT 1 TIPOIIECIB.

CmaenenHns: yCBIIOMIICHHS BAKJIMBOCTI MaTEMaTHKU
SK YHIBEpPCAJIbHOI MOBU HAayKH, TEXHIKH Ta TEXHOJOTIH.
Haesuanwvni pecypcu: cknananss rpa@ikis Ta aiarpam,
K1 UTFOCTPYIOTh (DYHKIIIOHAJIbHI 3aJI€KHOCTI
pe3yJbTaTiB BIUTUBY JIOACHKOIL JISJILHOCTI HA IPUPOILY

Indopmaniiino-ungp
0Ba KOMIIETeHTHICTH

Yminna: ctpykrypyBaTtu gaHi; 9T 3a aJITOPUTMOM
Ta CKJIQJaTH aJITOPUTMU; BU3HAYATH JIOCTATHICTh
JAHUX JIJIS PO3B’SI3aHHA 3a/1a41; BUKOPUCTOBYBATH
pI13H1 3HAKOB1 CUCTEMH; 3HAXOIUTH 1H(GOPMAITIIO Ta
OITIHIOBATH 1i JOCTOBIPHICTh; JTOBOAUTH ICTUHHICTh
TBEP/I’KEHb.

Cmaenenna: KpuTH4HE OCMUCIICHHS 1H(MOpMAaIIii Ta
JOKEpeT i1 OTpuMaHHS; yCBiioMiIeHHS BakIuBocTi IKT
7Tt €pEKTUBHOTO PO3B’I3yBaHHSA MaTEMaTHIHUX
3aj1ad.

Haeuanwsni pecypcu: Bizyanizaiis qaHux, mooyaoBa
rpadikiB Ta Jiarpam 3a J0MOMOT0I0 MPOrPaMHUX
3ac0o01B




YMiHHA BUNTHCHA
BIIPOJOBIK KUTTHA

Yminna: Buznadatu MeTy HaBYaIbHOI ISUIBHOCTI,
B110MpaTH 1 3aCTOCOBYBATH MOTPIOH1 3HAHHS Ta
crnocoOu IiSIIBHOCTI UISL JOCATHEHHS 111€] METH;
OpraHi30BYBaTH Ta IJIAHYBATH CBOIO HABYAIbHY
JISTBHICTB; MOJICITFOBATH BJIACHY OCBITHIO TPAEKTOPIIO,
aHai3yBaTH, KOHTPOJIIOBATH, KOPUTYBATH Ta
OI[IHIOBATH PE3YyJIbTaTH CBOET HABYAIBLHOI AiSTHHOCTI;
JIOBOJIUTH TIPABIIBHICTH BIACHOTO CY/PKEHHS 200
BHU3HABATH MTOMUJIKOBICTb.

Cmaenenns: yCBJJOMIJICHHS BJIaCHUX OCBITHIX MOTPeO
Ta IHHOCTI HOBUX 3HAaHb 1 BMiHb; 3aI[IKaBJICHICTb Y
Mi3HaHHI CBITY; PO3YMiHHS BaXJIMBOCT1 BUNTHUCS
BITPOJIOBK JKUTTS; TIPArHCHHS 10 BIOCKOHAJICHHS
pe3yNbTaTIB CBOET AISTTLHOCTI.

Haesuanwvui pecypcu: MOACIIOBaHHS BJIACHOI OCBITHBOI
TpaekTopii

InigiaTuBHICTD i
MiNPUEMIIUBICTH

Yminna: reaepyBaru HOBI 1/1€1, BUPIIITYBaTH KUTTEBI
npoOiieMH, aHalli3yBaTH, MPOTPO3yBaTH, YXBAIIOBATH
ONTHMAaJIbHI PIIIEHHS; BAKOPUCTOBYBATH KPUTEPIi
paIioHaIbHOCTI, MPAKTUYHOCTI, €()EKTUBHOCTI Ta
TOYHOCTI, 3 METOI0 BUOOPY HAMKPAIIIOTO PIIICHHS;
apryMEHTYBaTH Ta 3aXUIIATH CBOIO MO3HIIIIO,
JUCKYTYBAaTH; BUKOPUCTOBYBATH P13H1 CTpaTerti,
IIYKAIOUX ONTUMAIbHUX CIIOCO0IB pO3B’sI3aHHS
YKUTTEBOTO 3aBIAAHHS.

Cmaenennsa: 1HIIIaTUBHICTD, BIANOBIAAILHICTD,
YIEBHEHICTh y CO01; MEPEKOHAHICTb, L0 YCIIX
KOMaHI1 — 11€ 1 0COOUCTHM YCITiX; MO3UTHBHE
OITIHIOBAHHS Ta MIATPUMKA KOHCTPYKTUBHUX 17eH
THIITUX.

Haesuanwsni pecypcu: 3aaa4i nianpueEMHUIILKOTO
3MICTy (omTHUMI3alliiiHi 3a71a41)

ConiajapHa i
TPOMAISIHCHKA
KOMIIETEHTHOCTI

Yminna: BucnoBioBaTu BIacHy JyMKY, CIIyXaTH 1
YyTH IHIIUX, OIIHIOBAaTH apTYMEHTHU Ta 3MIHIOBAaTH
JyMKY Ha OCHOBI JIOKa31B; apTyMEHTYBaTH Ta
BIJICTOIOBATH CBOIO MO3UIIII0; YXBAJIIOBATH
apryMEHTOBAaHI PIIICHHS B KUTTEBUX CUTYAIIIsIX;
CHIBMOPAIIOBATA B KOMaH/I1, BUAUISTH Ta BUKOHYBAaTU
BJIACHY POJIb B KOMaH/IHIM poOOTi; aHaI13yBaTH BIACHY
E€KOHOMIYHY CUTYaIlil0, POAUHHUI OIOIKET,
KOPUCTYIOYHCHh MaTeMaTUYHIUMH METOJIaMHU;




OpPIEHTYBATUCS B ITUPOKOMY KOJI1 TTOCITYT 1 TOBapiB Ha
OCHOBI YITKHX KPUTEPIiB, pOOUTH CIIOXKUBYHI BUOIP,
CIIUPAIOYUCh, 30KpEMa, 1 HA MaTeMaTU4H1 JaHi.
Cmaenenna: oM iIvBICTh 1 TOMIPKOBAHICTh; PIBHE
CTaBJIEHHS JI0 1HIIHKX HE3aJIEXKHO B1J CTATKIB,
COILIIaJILHOTO TTOXO/>KEHHS; BIAIOBIAAJBHICTD 3a
CHUIbHY CIIPaBy; HAJAIITOBAHICTh HA JIOT1UYHE
OOTpYHTYBaHHS MO3UIII{ 0€3 MepeaIacHOr0 EPEXOTY
710 BUCHOBKIB; TIOBara o MpaB JIIONWHU, aKTUBHA
no3uLiA WOA0 OOPOTHOM 13 JUCKPUMIHALIIEIO.
Haeuanwvni pecypcu: 3aiadi coiaibHOTO 3MICTY

O0i3HaHICTD i
CaAMOBHPAKEHHS Y

cepi KyJIbTYpH

Yminna: 3nilicHroBaTi HEOOXIIHI PO3PAXYHKH s
BCTAHOBJIEHHS IPOIOPIIii, BIATBOPEHHS MEPCIEKTUBH,
CTBOPEHHSI 00’ €EMHO-ITPOCTOPOBUX KOMIO3UIIIH;
YHAOYHIOBATH MaTeMaTu4yH1 MOJIEN, 300paxaru
birypu, rpadiku, pUCYHKH, CXEMHU, J1arpaMH.
Cmaegnennsa: yCcBIJOMJICHHS B3a€MO3B’ 13Ky
MaTeMaTHKU Ta KyJIbTYPH Ha MPUKIaIax 3
apXITEKTypH, )KUBOIUCY, My3UKH Ta 1H.; PO3yMIHHS
BYXJIMBOCTI BHECKY MAaTEMATHKIB y 3aralbHOCBITOBY
KYJBTYpY.

Haesuanwsni pecypcu: MareMaTu4aHi MOJIENI B PI3HUX
BUJIaX MUCTEIITBA

10

Exousoriuna
rPAMOTHICTB i
310pPOBe KUTTH

Yminna: ananizyBaru i KpUTHYHO OLIHIOBATH
COLIIAJIBHO-€KOHOMIYH1 NOJ1i B IEp>KaBl HA OCHOBI
CTaTUCTUYHUX JIaHUX; BPaXxOBYBaTH MPaBOBi, ETHYHI,
€KOJIOT1YHI 1 COLliaJIbHI HACIIIJIKH PILIEHB;
pO3Ii3HaBaTH, K IHTEpIpeTaLii pe3yJabTaTiB
BUPIIIEHHS TPOOJIEM MOXKYTh OyTH BUKOPHUCTaHI1 AJIst
MaHIMyJTFOBaHHS.

Cmaenennsa: yCB1JIOMJIICHHS B3a€EMO3B’SI3KY
MaTeMaTHUKH Ta €KOJIOTii Ha OCHOBI CTATUCTUYHUX
JAaHUX; OIaJHE Ta OEPEKIIMBE BIIHOIICHHS 10
MPUPOIHIX PECYPCIB, YUCTOTU JOBKUIUIS Ta
JOTPUMAaHHS CaHITAPHUX HOPM MOOYTY; PO3TIIS
MOPIBHAJILHOI XapaKTEPUCTUKH 1I0JI0 BUOOPY
3I0POBOTO CTIOCOOY KUTTSI; BIIACHA TyMKa Ta TO3UITis
710 37TOBKMBaHb AJKOTOJI0, HIKOTUHY TOIIIO.
Haeuanwvni pecypcu: HaBualibHI POEKTH, 3a]1a4i
COI[1aJIbHO-€KOHOMIYHOTO, €KOJIOT1YHOTO 3MICTY;




3a/1a4l, SIK1 CIIPUSIOTh YCBIIOMJICHHIO IIIHHOCTI
3JI0POBOTO CIIOCOOY YKUTTS

Taki KJIFOYOBI KOMIIETCHTHOCTI, SK BMIHHS BYUTHCS, IHIIIATUBHICTH 1
H1PUEMITUBICT, €KOJIOTIYHA TPAMOTHICTH 1 3[IOPOBUM CTOCIO >KHUTTA, COlliajibHAa Ta
IpOMaJITHChKa KOMIIETEHTHOCTI MOXYTh (OpMyBaTHCs Biapa3dy 3acobamMu ycCix
HaBUaJbHUX TMpeAMETiB. BHOKpeMIIeHHS B HaBYAJIBHUX MPOTpaMax TaKUX HACKPI3HUX
JIHIMA KIIIOYOBHX KOMIIETEHTHOCTEN sIK «EkoJioriyna 0e3meka il cTajauil po3BUTOK,
«I'pomMagsiHCbKa BIANOBIAAJBHICTBY», «310poB’s i Oe3neka», «IlixnpuemManBicTsb i
(¢iHaHCcOBa TrpaMOTHiCTB» cHpsMOBaHe Ha (OpPMYyBaHHS B YYHIB 3HaTHOCTI
3aCTOCOBYBATH 3HAHHS 1 YMIHHS Y PealbHUX KUTTEBUX CUTYaLIsIX.

Hackpi3Hi JiHii Ta iX peaJizauis

Hackpizni miHli € 3aco0oM 1HTerpaiii KIHOUOBHX 1 3araJlbHOMPEIMETHHUX
KOMIIETEHTHOCTEW, HaBYAJIBHUX MPEIMETIB Ta NPEIMETHUX IHKIIB; iX HEO0OXiTHO
BpPaxoByBaTH MpH (OpMyBaHHI MIKIJILHOTO CEPEOBUIIIA.

Hackpizni iHIT € coIiaJbHO 3HAYMMHUMM HAJINPEAMETHUMH TEMaMH, SKI
JornoMararoTh (POpMyBaHHIO B yYUHIB YSABIICHb MPO CYCHUIBCTBO B IIJIOMY, PO3BUBAIOTh
3MIaTHICTh 3aCTOCOBYBATH OTPUMaHI 3HAHHS Y PI3HUX CUTYaIlisIX.

HapuanHs 32 HACKPI3HUMU JIHISIMH Peai3yeThCsl HacCaMIIepeI Yepes:

OpeaHizayilo HABYANbHO20 cepedosuwia — 3MICT Ta LIl HACKPI3HUX TEM
BpPaxoOBYIOThCSl NpHU (OPMYBaHHI JTyXOBHOIO, COLIAJIBHOIO 1 (PI3UYHOIO CepeaoBUIIA
HABYAHHS;

HAB4ANIbHI npedMemu — BUXOISYH 13 HACKPI3HUX TEM IPH BHUBUCHHI IIpeIMeETa
IPOBOAATHCS BIJANOBIJIHI TPAKTOBKH, MPUKIAIA 1 METOAM HABYAHHS, PEai3ylOThCs
HaJIIPEAMETHI, MIXKKJIACOB1 Ta 3arajibHOLIKIIbHI TPOEKTH. PoJib HaBYAIBHUX MPEIMETIB
IpU HAaBYaHHI 3a HACKPI3HUMU TEMaMM pi3HA 1 3aJeXUTh BIJ IJIEH 1 3MICTY
HABYAJILHOTO TpEAMEeTa Ta Bij] TOTO, HACKUIBKM TICHO TOW Y 1HIIUNA MPEIMETHUN ITUKIT
OB’ SI3aHUM 13 KOHKPETHOIO HACKPI3HOIO TEMOIO;

npeomemu 3a 8UOOPOM,

pobomy 8 npoekmax;

NO3AaKIACHY HABYAIbHY pobomy i pobomy 2ypmKIE.

KopoTtka xapakrepucTiKa HaCKpPIi3HUX JIiHIA

1. Hackpizna niHis «FEkonoziuna 6e3neka i cmanuii po3éumor» CIpsiMOBaHa
Ha (GOpMYyBaHHS B YYHIB COLIQJIbHOI aKTUBHOCTI, BIAMOBIAAJIBHOCTI Ta €KOJOTIYHOI
CBIJIOMOCTi, TOTOBHOCTI OpaTu ydacTb y BUPIIICHHI NMUTaHb 30€peKEHHS OBKULIA 1
PO3BUTKY CYCIUJIBCTBA, YCBIJIOMJICHHS BaXXJIMBOCTI CTAJIOTO PO3BUTKY JIJIsi MaOyTHIX
MOKOJIHb.



[Ipobnemarrka Hackpi3zHoi JiHII «Ekonoriyna Oesmneka Ta CTaluil PO3BUTOK)
peanizyeTbCcsi B KypCl MaTeMaTUKH, HacaMIIepe/l, Yepe3 3aBIaHHs 3 PeaIbHUMHU JaHUMU
PO BUKOPUCTAHHS MIPUPOJAHUX PECYPCIB, 1X 30€peKEHHS Ta IPUMHOKEHHS. AHATI3 IIUX
JAHUX CIIPUSAE PO3BUTKY OEPEHIIMBOTO CTABICHHSA [0 HABKOJHUIIIHHOTO CEPEIOBHIIIA,
eKojiorii, (OpMyBaHHIO KPUTUYHOTO MHUCJICHHS, BMIHHS BHUPIIIYBaTd MpPOOIEMH,
KPUTUYHO OIIHIOBATH TEPCIIEKTUBU PO3BUTKY HABKOJIMIIHBOTO CEPEIOBUIIA 1 JIFOIUHHU.
MoxnuBi ypoku Ha Bimkputomy ToBiTpi. [lpm po3misai 1miel smiHIT BaKJIMBE MicIe
3aiiMaloTh BiJICOTKOBI OOUMCIICHHS, (DYHKIII1, €TEMEHTH CTaTUCTUKH.

2. Peanizarist HacCKpi3HOI JiHIi «I pomadancvka 6i0noeioanbHicmvy CIpUITUME
(opMyBaHHIO BIJIIIOBIJIAJILHOTO WIEHA TPOMAJIH 1 CyCHIbCTBA, L0 PO3YMI€ MPUHLIUIIH 1
MexaHi3Mu  (QYHKIIOHYBaHHS CychniibcTBa. Ll Hackpi3Ha JiHISI OCBOIOETHCA B
OCHOBHOMY Y€pe3 KOJEKTHUBHY AISUIbHICTH (IOCHIAHUIBKI poOOTH, poOOTH B Tpymi,
IIPOCKTH TOINO), KA TOEJHYE MAaTEMaTHKy 3 IHIIMMH HaBYAJLHUMH TpEAMETaMH 1
pPO3BUBAa€ B Y4YHIB TOTOBHICTh JO CIIIBIOpAIll, TOJEPAHTHICTh MO0 PI3HOMAHITHUX
CIOCc001B JISUIBHOCTI 1 JyMOK.

HaByanHsi MaTeMaTHKM Ma€ BUKJIMKATH B Y4YHIB SIKOMOTA OUIbIIE MO3UTHBHHUX
eMoIIiif, a 1 3MicT — OyTH HaIlJICHUM Ha BUXOBAaHHS MOPSIHOCTI, CTapaHHOCTI,
CHUCTEMAaTHYHOCTI, TOCIIJOBHOCTI, MOCHAIOYOCTI 1 uecHocTi. [lpuknan BuuTens
MOKJIMKAHUN 3irpaTd BaXIWBY pPOidb Yy (GOPMyBaHHI TOJEPAHTHOTO CTaBJICHHS 0
TOBAPHIIIIB, HE3AJICIKHO BiJl PIBHS HABUATHHUX JOCSATHEHB. 3 Ii€1 )X HACKPI3HOIO JIHIEIO
NOB'sI3aH1, HAIIPUKJIAJ, TPOLEHTHI OOYHCIICHHS, €JIEeMEHTH CTaTUCTHUKH, 110 TO3BOJISIOTH
YUHSIM 3pO3yMITH 3HAUYEHHS KUIbKICHUX MOKA3HMKIB IIPU XapaKTEPUCTHULI CYCIUIbCTBA 1
HOTO PO3BUTKY.

3. 3aBIaHHSIM HACKPI3HOI JiHII «300p0oe’sa i 6e3neka» € CTAaHOBJICHHS YUHS SIK
€MOLIIITHO CTIMKOro 4YiieHa CYCHUIbCTBA, 3aTHOTO BECTH 3A0POBUH CHOCIO KUTTA 1
dbopmyBaTH HaBKOJIO ceOe Oe3MeUHe KUTTEBE CEPEIOBHUIIIE.

Hackpizna miHist «310poB'st 1 6e3meka» B Kypcl MaTeMaTUKH Peali3yeThCsl Yepe3
3aBIaHHS 3 peaJbHUMHU JaHUMU MPO Oe3MeKy 1 OXOPOHY 310POB’s (TEKCTOBI 3aBIaHHS,
MOB’5I3aHI 3 CEPEJOBUILNEM JTOPOKHBOTO PyXy, PYXOM IIIIIOXOMIB 1 TPaHCIIOPTHHUX
3ac00iB, BIJICOTKOBUMH OOYMCIEHHSAMH 1 rpadikamMu, [0 CTOCYIOTbCS YHHHHKIB
pusuky). OcobmuBo Bakiupui anaimi3z npuuuH JTII, moB’s3aHuX 13 MEpEBUIICHHSIM
MBUAKOCTI. BapTo 3BepHyTH yBary Ha npoOiemu, TOB’si3aHl 13 PU3UKAMH JIJIS )KUTTS 1
3I0pOB’ST TP BHUBYCHHI OCHOB MAaTeMaTU4YHOI CTATUCTUKH. BupimeHHs mpobiem,
3HAWJEHNX 3 «ara-e(PeKToM» %, PO3IIIAA KPACUBMX T€OMETPHYHUX KOHCTPYKIIiM, IOIIYK
ONTHUMAIBHUX METOJIIB PO3B’SI3yBaHHS 3a/1a4 TOIO, 3/1aTHI BUKJIMKATH B YYHIB YAMAJIO
paIiCHUX €MOILIii.

4. HackpizHa mninis «llionpuemnusicme i ¢pinancoea zpamomuicmpy» HalijicHa
Ha PO3BUTOK JIIJIEPCHKUX 1HIIIATUB, 3JaTHICTh YCHINIHO IATH B TEXHOJIOTTYHOMY
IMIBUAKO3MIHHOMY  CEpEIOBHII, 3a0€3MEUYEeHHs  Kpauoro po3yMiHHSA  YYHSIMHU
MPaKTUYHUX aCIEKTIB ()IHAHCOBUX MHUTaHb (3MIMCHEHHS 3a0IIaJKEHb, 1HBECTYBaHHS,
3aMo3UYeHHS, CTpaxyBaHHs, KPEAUTYBAHHSA TOIIIO).

2Min «ara-epeKToM» MaeTbCA Ha yBa3i CrinbHe BUPILLEHHNA 3aadi 3 ePeKTOM PanToBOro 340ray, «EBPUKUAY.
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[Is HackpizHa JiHIA TOB'S3aHA 3 PO3B'A3YBAHHSM MPAKTUYHUX 3a/a4 MO0
IUTAaHYBAaHHSI TOCHOJAPCHKOI MISIIBHOCTI Ta PEaIbHOI OLIHKK BJIACHUX MOXKJIMBOCTEH,
CKJIaJIaHHSI CIMEHHOTo OroKeTy, (POPMYyBaHHS €KOHOMHOIO CTaBJICHHS 10 MPUPOTHUX
pecypciB. Bona peaini3yerbcs mij 9ac BUBYCHHS B1JICOTKOBUX OOYHMCIICHB, PIBHSHBb Ta
byHKIIIH.

HeoOximHoro  ymMOBOIO  (opMyBaHHS  KOMIIETGHTHOCTEH €  JisIbHICHA
CIPSIMOBAHICTh HABUAHHS, SIKa Tepeadadae moCTiiHe BKIIOYCHHS YUHIB /IO PI3HUX BUJIIB
[IeJArOriYHO JOLILHOI AaKTHUBHOI HAaBYaJbHO-II3HABAJILHOI IISITIBHOCTI, a TaKOX
IpaKTUYHA HOTO CHpsSMOBaHICTh. [lOLiIBHO, A€ 1€ MOXJIHMBO, HE JIUINE MOKa3yBaTu
BUHHUKHEHHS MaTe€MarHM4HOro (PakTy 13 MPAKTUYHOI CUTYyallli, a ¥ UIIOCTpyBarH Horo
3aCTOCYyBaHHS Ha  mpaktumi. @DopMyBaHHIO  MaTeMaTHYyHOI Ta  KIHOYOBHUX
KOMIIETEHTHOCTEW CHpuUs€ BCTAHOBJICHHS Ta peaji3alis y HaBYaHHI MaTeMaTHUKU
MDKIPEIMETHHUX 1 BHYTPIITHROTIPEIMETHHUX 3B S3KiB, a caMe: 3MiCTOBO-iH(pOpMaIliiHuX,
onepaniiiHO-iAIbHICHUX 1 OpraHizaliffHO-MeTOMMYHMX. [X BHUKOPHCTAHHS IIOCHIIIOE
Mi3HABaJIbHUI 1HTEpEeC Y4YHIB /O HaBYaHHS 1 IMIJBUILYE PIBEHb iXHBOI 3arajabHOL
KyJBTYPH, CTBOPIOE YMOBH JUIsl CUCTEMaTH3allli HaBYaJIbHOTO Marepiainy 1 popmyBaHHS
HAyKOBOTO CBITOIVISAY. Y4HI HaOyBarOTh JOCBITY 3aCTOCYBAaHHS 3HAaHb HA MPAKTHIN Ta
NEPEHECEHHS iX B HOBI CUTYaIIii.

BaxxnuBy posib y HaBYaHHI MaTeMaTHKHU BIJIIrpa€ CUCTEMAaTUYHE BUKOPUCTAHHS
ICTOPUYHOTO Matrepiaiy, SKUH IMiIBHUIYE IHTEPEC 0 BUBYCHHS MAaTEMATHKH, CTUMYITIOE
MOTAT JI0 HAYKOBOI TBOPUYOCTI, TPOOYIIKYE KPUTHIHE CTABJICHHS 10 (DAKTIB, A€ YIHIM
ySBICHHSI PO MaTeMAaTUKY SIK HEBiJl'€MHY CKJIQJOBY 3aralbHOJIONCHKOI KynbsTypu. Ha
JOX1/JTMBUX TIPHUKJIAAAX CJIiJI MOKAa3yBaTH YUHSM, SIK PO3BUBAIMCS MaTeMaTUIHI TTOHITTSI
1 BIJHOIIEHHs, Teopil i metoau. O3HAHOMIIEHHS Y4YHIB 3 IMEHamMHu Ta Olorpadiimu
BUJIATHUX YYCHUX, SKI CTBOPIOBAJIM MaTEMaTHWKy, 30KpeMa BHUIATHHX YKPaiHCHKUX
MaTeMaTHKiB, CIPUSATUME HAIlIOHAIBHOMY 1 MATPIOTHYHOMY BUXOBAHHIO HIKOJISPIB.

XapakTepuCcTHKA HABYAJIBbHOIO0 3MICTY i 0c00JMBOCTEl HOro peaJtizaii

3MICT MaTeMaTHU4HOI OCBITH B OCHOBHIM IIKOJI CTPYKTYPY€EThCA 3a TaKUMU
3MICTOBUMHM JIHISIMU: YUCNA, 8UPA3U; DIGHAHHA I HepieHocmi, DyHKYii, ceomempuyni
Qizypu; ceomempuuni eenuuuny. KoxxHa 3 HUX PO3BUBAETHCS 3 YpaxyBaHHSM 3aB/aHb
BHUBYCHHSI MAaTEMaTUKH Ha IIbOMY CTYTEHI IKUIBHOI OCBITH, B IKOMY BUOKPEMIIIOIOTHCS
7Ba OCHOBHI ertamu: 5—6 xijacu 1 7-9 xmacu. OCBiTHI 3aBIaHHA Ha TEPIIOMY €Tari
peai3yloThCsl Y TPOIECi BUBUCHHS €IMHOTO KypCy MaTeMaTHUKH, Ha JPYroMy — IBOX
KypCiB: aareopu 1 reoMeTpli.

Kypc mamemamuku 5-6 knacie mnependadae poO3BUTOK, 30aradyeHHs 1
norMOJNIEHHsT 3HAaHb Y4YHIB NpO 4YMCla 1 Jii HaJ HUMH, 4UCIOBl W OyKBEHI BUpa3H,
BEJIMYMHM Ta iX BUMIPIOBAHHS, PIBHAHHS, YUCJIOBI HEPIBHOCTI, @ TAKOX YSBJIEHb IMPO
OKpemi TreoMeTpuyHi ¢irypu Ha TuiouHi 1 B mpoctopi. I[lonsriitHuil amapar,
00YHUCITIOBAIBHI aITOPUTMHU, TpadivuHl YMIHHA 1 HABUYKH, IO MalOTh OyTH chopMoBaHi
Ha [IbOMY €Talll BUBYEHHS KYPCY, € TUM MIATPYHTSIM, 110 3a0€3Ie4y€ yCHIIIHE BUBUCHHS
B HACTYITHUX KJlacax aJreOpH 1 TeoMeTpii, a TaKOXK 1HIIMX HaBYAIBHUX MPEAMETIB, i€
3aCTOCOBYIOTHCSI MAaTEMaTUYH1 3HAHHSI.
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OCHOBY KypCy CTaHOBUTH PO3BUTOK IMOHSTTS yucia Ta (POpMYyBaHHS MILIHUX
oOuucIIOBAIbHUX 1 rpadiuHMX HaBUYOK. Y 5—6 Kiacax BIJOyBa€ThCS IOCTYIIOBE
PO3UIMPEHHS] MHOKMHH HATYypaJbHUX YHUCEI O MHOXKMHH PalllOHATBHUX YUCET IIJISTXOM
MIOCJTIZIOBHOTO BBEJICHHS JPOOIB (3BUYAWHUX 1 JECATKOBUX), a TAKOX BiJI'€EMHUX YUCEI
pasom i3 popMyBaHHSIM KyJIbTYPH YCHUX, TUCHbMOBUX, IHCTPYMEHTAIBHUX O0YNCIICHD.

HapyanpHuii Marepian, M0 CTOCYEThCA BHUpPa3iB, BEIWYMUH, PIBHIHb 1
HEPIBHOCTEH, TEOMETPUYHHX (iryp, Mae 3arajioM TMPONEACBTUUYHUNA XapakTep.
O3HallOMJICHHSI 3 HUM TOTY€ YYHIB JO CBIJIOMOTO CHCTEMHOTO BHBYCHHS BiJIITOBITHUX
TEM Yy Kypcax airedpu 1 reoMmerpli. 30KpeMa, Y4HI MarTh JICTaTH YABIECHHS IPO
BUKOPHUCTaHHS OyKB /I 3allMCy 3aKOHIB apu(METUYHUX A1k, (popmys, HABUUTHUCH
0o0YMCITIOBaTH 3HAYEHHS MPOCTUX OYKBEHMX BHUPA3iB, CKJIAJAaTH 3a YMOBOIO 3ajadl i
PO3B’sI3yBaTH HECKJIAIHI PIBHAHHSA MEPIIOrO CTEMEHs CIIOYaTKy Ha OCHOBI 3aJI€KHOCTEH
MK KOMIIOHEHTaMU apU(PMETUYHUX i, a 3roJoM 13 BUKOPHUCTAHHSIM OCHOBHUX
BJIACTUBOCTEHN pPiBHSHb. BakiiiBe 3HaU€HHS JJIS MIATOTOBKU YYHIB 10 CHCTEMATUYHOTO
BUBUCHHS anreOpu, reoMeTpii Ta IHIIMX MPEAMETIB MAarOTh MOYATKOBI BiJIOMOCTI MPO
METOJI KOOPJMHAT, SIK1 IICTal0Th Y4HI 5—6 KJaciB: 300paKeHHS YHCeNl Ha KOOPAWHATHIN
npsiMi, TPSAMOKYTHA CHCTeMa KOOpDJWHAT Ha IUIOIIMHI, BUKOHAHHS BIJIIOBITHUX
noOy/0B, MOOY/I0Ba 1 aHaITI3 OKpeMHX TpadikiB 3aJI€KHOCTEH MK BETMYNHAMMU.

IcToTHE MicIle y BHBYEHHI Kypcy 3aiMaioTh TEKCTOBI 3ajadi, OCHOBHUMU
(GYHKIIISIMA SIKMX € PO3BUTOK JIOTIYHOTO MUCJICHHS Y4YHIB Ta UTFOCTpAIlisi MPaKTUIHOTO
3aCTOCYBaHHSI MareMaTH4HUX 3HaHb. [lin dac po3B’sa3yBaHHS TEKCTOBUX 3ajay y4HI
TAaKOXX BYAThCS BHKOPHUCTOBYBAaTH MaTeMaTW4Hi Moneii. Po3B’s3yBaHHS Takux 3anad
CYNPOBOJI)KY€ BUBYEHHS BCIX TEM, IIEpeI0aYE€HUX MPOTrPaMoIo.

3MICT TEOMETPUYHOrOo MaTepialy BKIIOYA€E TIOYaTKOBI BIJOMOCTI  IPO
IUTAaHIMETPUYHI (BIAPI30K, MPOMiHb, MpsMa, KyT, TPUKYTHHUK, MPSIMOKYTHHUK, KBaApar,
KOJIO, KpyT) 1 cTrepeoMeTpuuHi (MPAMOKYTHHUI Napaineneninesn, Ky0, mipamiga) girypu.
VYuHi HaOyBalOTh HABUYOK BUMIPIOBAHHS JTOBKHHHU BiJpi3ka W TpaJyCHOI MIpU KyTa,
3HaXO/DKEHHS TuIom 1 00’eMiB Jedakux (iryp, moOyaoBU reoMeTpudHux Giryp 3a
JIOTIOMOTOI0 JTIHIWKH, KOCHHIIS, TPAHCIIOPTHUPA 1 HMUPKYNS. PO3IMIMPIOIOTHCS YSBICHHS
YYHIB TPO BUMIPIOBAHHS TE€OMETPUYHUX BEIIMYMH HA MPUKIATAX BUMIPIOBAHHS 1
MOPIBHSHHS BIIPI3KIB 1 KyTiB, MOOYIOBH BIAPI3KIB JaHOI JTOBXKHUHU 1 KyTIB 13 3aJIaHOIO
TpagyCHOI MipOlo, OmepyBaHHA (opMmyramMu TEpUMETpiB, IO 1 00’eMiB
TeOMETPUIHUX (DIryp — 3HAXOKEHHS HEB1IOMOTO KOMIIOHEHTA (POPMYJIIH 32 BiIOMUMHU.
[ToGynoBa kyTa 3a JOMOMOTOIO TpaHCIOPTHUPa a00 KOCHHIIA (IIPSMOTO KyTa), MpsIMOi Ta
BIJIpI3Ka 3a JIONOMOIOK JIIHIAKM BUKOPUCTOBYETHCA MpHU NOOYIOBI TPUKYTHHKIB,
MPSIMOKYTHHKIB, IEPIICHANKYISIPHUX 1 MapaIeIbHUX TMPSIMUX.

BuBueHHs reomeTpuuHuX (Giryp Mae mnepeadadard BUKOPUCTAHHS HAOYHHMX
UTFOCTpalliil, MPUKIaAIB 13 JOBKULISA, )KUTTEBOTO JOCBIJY YYHIB, BUKOHaHHS MOOYIOB 1
CHPUATH BHUPOOJEHHIO BMIHb BHUIUISATH (POPMY 1 PO3MIpPU SIK OCHOBHI BJIACTHUBOCTI
reoMeTpuuHuX GIiryp. 3aKpilJIeHHS TOHSATH CYNPOBOMKYEThCS iX Kiacuikaiiero
(KyTiB, TPUKYTHHKIB, B3a€EMHOTO PO3MIIICHHS MNPSIMUX Ha IUIONIMHI). BiactuBocTi
reoMeTpUYHUX (Iryp crodaTtky OOIPYHTOBYIOTBCS JOCHIAHO-IHAYKTUBHO, IIOTIM
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3aCTOCOBYIOTHCSI B KOHKPETHUX CHUTYallisiX, IO CIpHUs€ BUPOOJIEHHIO B YYHIB YMIHb
JIOKa30BO MIPKYBAaTH.

OcHoBa iHTerpailii reOMeTpUYHOTO MaTepiany 3 apuMEeTUYHUM 1 anredpaiaHuM
— YHCIIOBl XapaKTEPUCTUKH (JOBXKMHA, TIUIONIA, 00’€M) TreoMEeTpUYHUX iryp.
VY3aranpHIOIOTHCS 3HAHHS YYHIB TIPO OJWMHUII BUMIPIOBAHHS JOBKUHH, TUIOII, 00’ €MY 1
BMIHHSI TICPEXOJIUTH BiJ OAHUX OJWHHUIB JO IHIIUX, OCKUIBKM Il 3HAHHS 1 BMIHHS
BUKOPHUCTOBYIOTHCSl Y BHBUYEHHI TPEIMETIB MPUPOJHUYOTO IUKIY 1 B TPYIOBOMY
HABYAHHI.

BaxnuBum € (opMmyBaHHS B Y4YHIB yMiHb NOJABaTH JlaHl y BHUIVIAJAI TaOJULb,
rpadikiB 1 AlarpaM pi3HUX THUIIIB Ta Ha OCHOBI iXHBOTO aHaJI3y POOUTH BIAMOBIIHI
BHCHOBKH.

BuBuenHns wMaremaruku y 5—6 Kjacax 3IIHCHIOETbCS 3 MEpPEBaXKaHHSIM
IHAYKTUBHUX MIPKYBaHb B OCHOBHOMY Ha HAOYHO-1HTYITUBHOMY pPIBHI 13 3aJly4eHHSIM
MPaKTUYHOTO JIOCBIAY YYHIB 1 MNPUKIAAIB 13 JOBKULISA. BimOyBaeThcs MOCTYIIOBE
30UTBLIEHHSI TEOPETUYHOIO Marepiaiy, SIKHil BUMarae oOIpYHTYBaHHS TBEPIKEHb, 1110
BUBYaIOThCA. Lle roTye y4HIB 0 MIMPIIOTO BUKOPUCTAHHS JCAYKTUBHUX METOMAIB Ha
HACTYIHOMY €Tarll BUBYCHHSI MAaTEMaTHKHU.

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

OCHOBHUMH 3aBIAHHIMU Kypcy anzedopu € (popmyBaHHS yMiHb BHUKOHAHHS
TOTO)KHHUX TEPETBOPEHb IUIMX 1 JApOOOBUX BHpa3iB, pPO3B’S3yBaHHS pIBHIHb 1
HEpIBHOCTEH Ta X CHCTEeM, JOCTAaTHIX Ji1 CBIIOMOTO iX BHUKOPUCTAaHHS y BUBYCHHI
MaTeMaTHKHU 1 CyMDKHHUX MPEAMETIB, a TaKOXK ISl IPAKTUIHUX 3aCTOCYBaHb. BaxkinBe
3aBJIaHHA MOJISTAa€ B 3aJyYEHHI YUYHIB JI0 BUKOPUCTAHHS PIBHAHB 1 QYHKIIN SIK 3aC001B
MaTeMaTUYHOTO MOJEIIOBAHHS peajJbHUX IMPOLECIB 1 SBUI, PO3B’SI3yBaHHSA Ha WU
OCHOBI TPHUKJIATHUX 3a7ad. Y TpOIeci BUBYCHHS KypCy TOCHIIOETBCS POJIb
OOTpYHTYBaHb MaTeMaTUYHUX TBEP/KEHb, IHAYKTHBHUX 1 JEAYKTUBHUX MipKyBaHb,
dbopMyBaHHS PI3HOMAHITHUX aJITOPUTMIB, III0 Ma€ CHOPHUATH PO3BUTKY JIOTIYHOTO
MUCJICHHSI 1 aITOPUTMIYHOT KYJBTYPHU IITKOJISPIB.

Ha 1poMy eTami IIKUJIBHOI MaTeMaTHYHOI OCBITH y4HI ITOYHHAIOTH
03HAWOMITIOBATHCS 3 MIMCHUMH 4YUCIaMH. Tak, 0 BIJOMHUX YYHSIM YHCIOBUX MHOXKWH
JIONTy4a€ThC MHOXKMHA 1ppaIliOHaATbHIUX YUCE.

OCHOBY KypCy CTaHOBJISITh TEPETBOPEHHS DAIIOHATBHUX Ta 1ppalioHaIbHUX
BUpasiB. BaxmmBo 3abe3neuntu (GopmMyBaHHS YMiHB IIKOJISAPIB BUKOHYBATH OCHOBHI
BUIM TEPETBOPEHb TAaKUX BHUPaA3iB, L0 € MEPEeIyMOBOIO TMOAAIBIIONO YCHIIITHOTO
3aCBOEHHS KypCy Ta BUKOPHUCTAHHS MaT€MAaTUYHOTO amapary Il 4aCc BUBYEHHS 1HIINAX
MIKITEHUX TPEAMETIB. PO3TIIsSIIaeThess MOHATTS CTEMEHs 3 IUIMM TMOKAa3HUKOM Ta HOTo
BJIACTHUBOCTI.

[cToTHOrO PO3BUTKY HaOyBae 3MICTOBA JIiHISI PIBHSAHB Ta HepiBHOcTel. [Iporec
pO3B’s3yBaHHsS PIBHSAHHS TPaKTyeEThCS SK IIOCTIOBHA 3aMiHAa JAaHOTO PiBHSHHS
PIBHOCUJIbBHUMHM HOMY piBHSHHAMH. Ha OCHOB1 y3arajgbHEHHs BiJIOMOCTEH TIpO
PIBHSIHHS, 3/I00yTHUX Yy TIONEPEIHI POKH, BBOAMTHCS IOHATTS JIIHIMHOTO DPIBHSHHS 3
ofiHier0 3MiHHOI0. Kypc mepenbayae BUBUCHHS JIIHIMHUX PIBHSIHB, KBaJIpaTHUX PIBHSIHB
Ta PIBHSIHB, SIKI 3BOAATHCA JIO JIIHIMHMX a00 KBaApaTHHUX. PO3MISAIaroThCs CHCTEMU
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JIHIMHUX PIBHSIHB Ta PIBHSHB JAPYroro crerneHs 3 asomMa 3MiHHUMU. [llog0 ocTanHIX, TO
yBara 30CEpeKYyEThCS Ha CHUCTEMAax, JI€ OJHE PIBHSHHS — JAPYroro CTENEHs, a JApyre
—nepioro crenens. [lependavaerbest po3mis JuilIe HAUTPOCTIMIUX CUCTEM PIBHSHD, Y
SKUX 00M/IBa PIBHSIHHS JAPYTOTO CTETICHS.

3HayHe Miclle BIJBOAUTHCS 3aCTOCYBaHHIO pIBHSHB IO PO3B’SI3yBaHHSA
pi3HOMaHITHUX 3aaa4. L{g poOoTa Mae mpoHU3yBaTH BCi TeMH Kypcy. BaxkinBe 3HaueHHS
Ha/jaeThCsl (OPMYBaHHIO YMiHb 3aCTOCOBYBaTH aJTrOPUTM pPO3B’sI3yBaHHS 3adadl 3a
JIOTIOMOTOIO PIBHSTHHSI.

EnemeHTapHi  BiIOMOCTI MpO YHCIOBI HEPIBHOCTI JIONOBHIOKOTBHCS 1
PO3IIMPIOIOTHCS 32 PAXYHOK BUBUEHHS BJIIACTUBOCTEN YMCIIOBUX HEPIBHOCTEH, JTIHIMHUX
HEpIBHOCTEH 3 OAHIED 3MIHHOK Ta KBaJApaTHUX HepiBHOCTEH. Po3misimaerbces
PO3B’s3yBaHHS CUCTEM JIBOX JIIHIMHUX HEPIBHOCTEH 3 OJJHIEIO 3MIHHOIO.

Y 7 xnaci BBOOUTHCA OmHE 3 (PyHIAMEHTAJbHUX MAaTEMaTHYHUX ITOHATH —
NOHATTA (QYHKINI. Y 1IbOMY X KJaci po3nIsiAa€Thes JiHIMHA QyHKIA Ta 11 rpadik. i
B1JIOMOCTI BUKOPUCTOBYIOTHCS JIJIsl TPpahiyHOTO 1IIOCTPYBaHHS O3B’ I3yBaHHS JIHIHHOTO
PIBHSIHHS 3 OJHIEI0 3MIHHOIO, a TAKOX CHCTEMU JBOX JIHIMHMX PIBHSHL 3 JBOMa
3MIHHUMU. [HII BUAM QYHKIH pO3MISAAIOTHECA y 3B’ A3KY 3 BUBUCHHSM BiJIIOBIHOTO
MaTepiaiy, 1Mo CTOCYEThCS PEIITH 3MICTOBUX JIiHIM Kypcy. 30Kpema y 8 Kiaci B Temax
«ParmionanpHi Bupasm» ta «KBagparHi KOpeH1» y4dHI 03HAHOMIIIOIOTHCA 3 (DYyHKIIISIMU

_k
Y= x ,y=x1/Y =VX 1 ix BractocTAMK. V 9 Krmaci PO3IIISAIA€THCS KBaJpaTU4YHA

byskiis. BuBdueHHs ii BIIAaCTUBOCTEM TIOB’SI3y€THCS, 30KpPEMa, 3 PO3B’SI3yBaHHSIM
KBaJIpaTHUX HEPIBHOCTEH.

Takum 4yMHOM, (QyHKIIOHATbHA JIiHIA MPOHHU3YE BECh Kypc aiaredpu OCHOBHOI
IIKOJIM 1 PO3BUBAETHCS B TICHOMY 3B’SI3KY 3 TOTO)KHHUMH EPETBOPEHHSIMU, PIBHAHHAMH 1
HepiBHOCTAMU. BriactuBoCTi (DyHKIIN, SIK MPAaBUIIO, BCTAHOBIIIOKOTHCS 3a iX rpadikamu,
TOOTO Ha OCHOBI HAOYHUX VSBJIE€Hb, 1 JIMIIE JI€AKl BJIACTUBOCTI OOIPYHTOBYIOTHCS
AQHATITUYHO. Y MIPY OBOJIOJIHHA YYHAMHM TEOPETUYHUM MarepiajJoM KUIbKICTh
BJIACTUBOCTEH, 10 MiUISITalOTh BHUBUEHHIO, TOCTYNOBO 30uIbimyeThes. [lig dac
BUBUCHHS (YHKIIA 4YUIbHE MiCIle BIIBOAMTHCA (OpPMYBaHHIO yMiHb OyayBatu U
aHajizyBatu rpadiku QyHKIIIH, XapakrepusyBary 3a rpadikaMu (yHKIIH TPOLEcH, sIKi
BOHU ONHUCYIOTh, CIIPOMOXKHOCTI PO3YyMITH (YHKIIIIO SK TIEBHY MaTeMaTH4HY MOJEJNb
pPEaIbHOrO MPOLECY.

JIeB'ATUKIIACHUKM  TaKOX  O3HAHOMJISATBCS 3  OCHOBHUMH  IMOHSTTSIMH
KOMOIHAaTOPUKH, TEOPii HMOBIPHOCTEH Ta CTATUCTUKH.

[onoBHa miHIS Kypcy 2eomempii — reoMeTpuyHi (Pirypu Ta iX BIACTHUBOCTI.
OCHOBHMMHM TOHSTTAMU KypCy €: TOYKa, MpsMa, TUIOIIMHA, HAJEXKAaTH, JIEKATH MIX.
[lepmi Tpy MOHATTS — L€ OCHOBHI N€OMETPUYHI (PIrypH, a JBAa OCTaHHIX — OCHOBHI
BiIHOIIEHHS. [le Heo3HauyBaH1 MOHSITTS — AJI1 HUX HE (DOPMYIIOIOTHCS O3HAYEHHS, ajie
iX 3MICT pPO3KpHUBAETHCS YEpE3 OMKC, MOKa3, XapaKTEPUCTHKY. [HII MOHATTA Kypcy
BHU3HAYAIOTHCS, @ iX BJIACTUBOCTI BCTAHOBIIOIOTHCS MUISIXOM JOKa30BUX MIpPKyBaHb.
Y4yeHb Ma€e yCBIIOMHUTH, LIO IiJl 4Yac JOBEICHHS TEOPEM MOYKHA KOPHUCTYBaTHCS
O3HAUEHHSIMHU 1 paHillie JOBEIEHUMU TEOPEMAMH.
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®dirypu, 1110 BUBYAIOTHCS HA IUIONIMHI — TOYKA, MpsiMa, BIAPI30K, TPOMiHb, KYT,
TPUKYTHUK, YOTUPUKYTHUK, MHOTOKYTHHK, KOJIO, KPYT. YUeHb MMOBUHEH (POPMYIIOBATH
O3HAYCHHS IUIAHIMETPUYHUX (Iiryp Ta iX eJleMeHTIB, 300pakaTh iX Ha MaJIFOHKY,
KJacu(iKyBaTu KyTH, TPUKYTHUKHU, YOTUPUKYTHUKH, MPABUIIbHI MHOTOKYTHUKH.

Y 7 kiaci y4HI O03HaWOMIIIOIOTBCS 3 OCHOBAMU T'€OMETPUYHOI HayKu
—O3HAYEHHSIMH, TEOpeMaMH, OCHOBHMMH METOJaMH JIOBEICHHS TEOPEM, OCHOBHUMHU
3ajauaMd  Ha 10OyaoBy. [lormuOMIOIOTBCS 1 CHUCTEMAaTHU3YIOTHCS BIIOMOCTI TPO
TEOMETPUYHI BEJIMYMHU: TOBKUHY 1 TPayCHY Mipy KyTa.

OpHi€ero 3 OCHOBHMX 3a/1a4, 1110 BUBYAETHCS B KypCl T€OMETPIi, € PO3B’sI3yBaHHS
TPUKYTHHUKIB. Y 8 KJIacli po3IISAJA€ThCsl 3ajadya pPO3B’A3yBaHHSA MPSMOKYTHOIO
TPUKYTHUKA. {7 IIbOTO BBOAWTHCS TOHATTS KOCHHYCa, CHHYCa, TAHT€HCa TOCTPOTO
KyTa TPSMOKYTHOTO TPUKYTHHKA, JOBOAUTHCS Teopema llidaropa. [lana tema
IPOAOBXKYEThCS B 9 Kilaci — pO3B’SI3yIOThCS JTOBUIbHI TpUKYTHHUKHU. Lle morpelbye
BBEJICHHA (OpMYJ ISl 3HAXO/DKEHHSI CMHYyca 1 KOCMHYca TYHOro KyTa Ta JIOBEACHHS
TEOpPEeM KOCHUHYCIB 1 CHHYCIB.

[TormuGIoI0ThCS 1 CHCTEMATU3YIOThCS BIJOMOCTI MPO T'€OMETPHUYHI BEJIWYMHU:
TOBXHUHY, TPaJIyCHY MIpy KyTa, IUIONTy. Y 8 Kjaci BBOAMTHCS OJHE 3 HAMCKIIAIHIIINX
MOHATh WIKIIBHOTO KypCy — MOHATTS Iomli. BuBenenus gopmyn mayis oOuucieHHs
TIoN] TIAaHIMETPUYHUX Giryp (IPSIMOKYTHHKA, Tapajieirorpama, TPUKyTHHKA, poMoa,
Tpamerlii) CnupaeTbcsi Ha OCHOBHI BIACTUBOCTI Tuionl. Buuenus (opmyn miomny ¢iryp
Jla€ MOXKJIMBICTh PO3B’A3yBaTH HU3KY MPUKIATHUX 3a/1a4.

Y O kiaci pO3MMPIOKOTBCA YABIECHHS YYHIB MNP0 aHAJIITUYHE 3aJaHHs
reOMETpUYHUX (QIryp, 30KpeMa TMOJAEThCA PIBHAHHS MNPAMOi, KOJIa, BUBOASITHCS
(dbopMynu TOBKHUHM BiApi3Ka, KOOPAUHAT CEPEAMHM BiJIpi3Ka, (DOPMYETHCA MOHSITTS PO
METO/I KOOPJIMHAT, SKUI 3aCTOCOBYETHCS JI0 TIOBEACHHS TEOPEM Ta PO3B’ I3yBaHHS 3a/1a4.

Jlo BiIOMHX YyYHSM CKaJspHUX BEIHYWH JOTYYarOThCS BEKTOPHI BEITUYHMHU.
PosrnsimaroTees piBHI, TPOTUIICKHI, KOJTIHEAPHI BEKTOPH.

Cmpykmypa npozpamu

[Iporpamy mipeacTaBieHO B TaOMWuHii ¢Gopmi, MO0 MICTUTh JBI YaCTHUHHU:
OYiKyBaHI pe3y/IbTaTH HABYAJIHHO-T3HABAIBHOT AISUIBHOCTI YUHIB Ta 3MICT HABYAIHHOTO
Marepianay, HeoOXIZHUN IJis 1X AOCSATHEHHs. Y TMpaBiii 4YaCTHHI BKa3aHO HABYAIBHUI
MaTepial, SKAWA TAJIArae BUBUYCHHIO Y BiAMOBiAHOMY Kkiaci. OdiKyBaHI pe3yibTaTé
HaBUYaJIbHO-M13HABAJIBHOI MISTIBHOCT] YYHIB OPIEHTYIOTh Ha PE3yJbTaTH HABUYAaHHSA, SIKi €
00’€KTOM KOHTpPONMIO i oIfiHtoBaHHSA. OKpiM TOro B KiHIII KOXKHOTO KJIacy HaBEICHO
nepesik MPUKIATHUX 3a/1a4, 110 MOXXYTh BUKOHYBAaTHCh YUHSIMH I1i]] 4ac HaB4aHHs. JlaHi
3a/a4l  MOB’SI3aHI K 13 IMIUIEMEHTAIIEl0  HACKPI3HUX  JIHIA  KIFOYOBUX
KOMIIETEHTHOCTEH, TaK 1 3 MPAKTUYHOIO CHPSIMOBAHICTIO HABYAJIBLHOTO MaTepialy.
[lepenik 3a7ay He € O0OOB'SI3KOBUM JIJIs1 BUKOHAHHS (BUMTENIb MOXKE OOMparu Ti 3adadi,
K1 Kpaule NiJiiAyTh TaHOMY KJacy Ta KOHKPETHUM YYHSIM) Ta HE € MOBHUM (BUUTEIb
MOJKE TIPOTIOHYBATH YYHSAM Oy/b-sKi 1HII MPAaKTUYHI 3aj]a4l Ha BIACHUN PO3Cyd). 3MICT
HABYAJILHOTO MaTepiajly CTPYKTYpOBAHO 3a TEMaMU BIAMOBIIHMX HaBYAJIbHUX KYypCIB 13
BU3HAUEHHSM MIHIMAJIbHOI KUIBKOCTI TOJWH Ha iX BHBUEHHA. Ha mouaTky KOKHOTO
KJIaCy BKAa3aHO 3HAYHY KIJTBKICTh PE3€pBHUX TOAMH, SIKI BUMTENb, Ha BIACHUN PO3CYy[
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MOJK€ BHTpAYaTH Ha CHCTEMAaTH3aIliF0 Ta MTOBTOPCHHS MaTepiandy Ha IOYaTKy Ta B KiHIII
POKY, 301JBbIIIEHHS] KUJIBKOCT1 TOAMH Ha KOXHY 13 BKa3aHUX TE€M, 30KpeMa JiJisi BHECEHHS
3MiH JIO OPIEHTOBHOTO KaJICHIAPHO-TEMaTUYHOTO TIJIaHYy.

5 kaac

MATEMATHUKA

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

OuikyBaHi pe3yiabTaTu
HABYAJBbHO-II3HABAJLHOI TiAJILHOCTI
YUHIB

3MiCT HABYAJBHOI'0 MaTepiajry

Tema 1. HATYPAJIBHI UM CJIA 1 A1 3 HAMHW. TEOMETPUYHI ®II'YPU

I BEJIMYUHMU (40 200)

YyeHb/ydeHuus:

HABOJAUTDH NPUKJIAIN: HATYPaATLHUX
YHCEJ; IKAJT; YUCTOBHX 1 OYKBEHUX
BUpa3iB, GOpMyI; pIBHSHB;

3HAXOAMTH HA MAJIOHKAX: BIJIPI30K
JTAaHO1 IOBXKUHU Ta KYT JaHOI I'pagyCHOI1
MIpHU; T€OMETPHUYHI (PIrypH, BKazaHi y
3MICTI;

PO3Mi3HA€E y TPOCTOPI Ta CMIBBIAHOCUTD
3 00€KTaMU HaBKOJIMIIHLOT JIMCHOCTI:
KyO, IPSIMOKYTHHUH Mapasesernine],
nipamiay;

po3pi3Hs€: mudpH 1 yucia

YMTAE i 3aNMMUCYE: HATYpaIbHI YKCIIa B
MeKax MUIbSIP/IA;

BHKOPHCTOBYE€: BIACTUBOCTI
apu(pMETUIHUX i 3 HATypaTbHUMU
YHCIIAMH;

3aMuUCye€ i mosicHe GopmyIu:
MepuMeTpa BKa3aHUX Yy 3MICTI
reoMEeTpUYHUX (DIryp; Mol
NPSAMOKYTHHKA, KBaJpara; 00’ eMy
MPSIMOKYTHOIO Napasesnerninena it Kkyoa;

Harypanphi uncna. Uuciao HyIb.

Mudpu. decaTkoBuii 3ammc
HATypalbHUX YUCEIL.

[TopiBHSIHHA HAaTypaJbHUX YKCET.
ApudmernuHi aii 3 HaTypaJIbHUMU
quciaaMu Ta ix BiactuBocTi. KBaapar 1
KyO HaTypajbHOTO YHCIa.

JlineHHs 3 ocTayvero.

Yucnosi Bupasu. bykseHi Bupasu ta
dbopmynu.

PiBHsHHS. Bi1pi30K, npsiMa, IpOMIHb.
[lIxana. KoopauHaTHUM IPOMiHb.

Kyt Ta #ioro rpagycHa mipa. Buau
KYTIB.
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MOSICHIOE, 1110 TaKe: HATypaJbHE YUCIIO;
KBaJIpar 1 Ky0 HaTypaJIbHOTO YHCIIa;
npsiMa; TPOMiHb; KOOPJUHATHHIMA
MIPOMiHb; KyT; TPUKYTHUK; KBaJparT;
MPSMOKYTHHK; TPIMOKY THHM
napaJienernines; Kyo; piBHIHHS;
pO3B’s3aTH PIBHSHHS,

MOSICHIOE MPABUJIA: JTOJIABAHHS,
BigHIMAHHS, MHOXKCHHS, TIICHHS,
MOPIBHSIHHS; BAKOHAHHS JIIJICHHS 3
0CTaveIo;

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

300paKye€: BiJIPI30K JaHOI JIOBKHUHU Ta
KyT JIaHOI IPaJlyCHOI MipH; BKa3aHi y
3MICTi1 reOMeTpUYH1 (irypu 3a
JIOIIOMOTOIO JIIHIHKHW, KOCUHIIA,
TPaHCIIOPTUPA; KOOPIUHATHUHN TTPOMIHb,
HaTypaJbHI YiCIia Ha KOOPIUHATHOMY
IPOMEH;

BUMIPIOE Ta 00YMCJIIOE: TOBXKUHY
BIJIp13Ka; TPaJyCHY MIpY KyTa;
MEePUMETP TPUKYTHUKA Ta

MIPAMOKY THHKA;

PO3B’si3y€ BIPaBH, 10
nepeadavYarOTh: 3aMUC YKCIa y BUITISI
CYMHU PO3PSIIHUX JOJaHKIB; BUKOHAHHS
JOTUPHOX ApU(PMETUUHUX T 3
HaTypaJbHUMU YUCIIAMU; TT1THECCHHS
HATypaJbHOTO YHUCIIA JIO KBajpara Ta
Ky0a; MOPIBHSIHHS HATypaJIbHUX YHCEIT;
JIJIEHHS 3 OCTa4Yer0; O0YMCIIEHHS
3Ha4Y€Hb YHCIOBUX 1 OyKBEHUX BHPA3iB,
NEPUMETPA 1 IJIOLII NPSIMOKYTHHUKA,
KBajpara 1 00’ eMy OpsIMOKYTHOTO
napaseneninena i Kkyoa;

PO3B’sI3y€: PIBHSAHHS HA OCHOBI
3aJIKHOCTEH MiXK KOMITOHEHTaMH Ta
pe3ysbTaroM apuMEeTHIHHX JT1H;
TEKCTOBI 3aJ1a4i, 30KpeMa KOMO1HaTOPHI

TpukyTHUK Ta MorO nepuMeTp. Bunn
TPUKYTHHUKIB 32 KyTaMHu.

IIpsamokyTHuk. KBanpar.
[Tnoma 1 mepuMeTp NPSIMOKYTHHUKA 1
kBajgpara. [IpsmMokyTHUI

napanenenines. KyoO.

O06’em IPSIMOKYTHOTO Tlapajieneninesna i
KyOa.

[Tipamina

Tema 2. IPOBOBI YUCJIA 1 1T 3 HUMH (60 200)
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YyeHb/ydeHUuUs:

HABOJAUTH NPUKJIAIM: 3BUYANHUX 1
JIECSITKOBUX JIPOOiB;

PO3pi3HsA€E: 3BUYAITHI 1 TECSITKOBI APOOH;
MpaBUJIbHI 1 HEMPABWIbHI 1poOu
MOSICHIOE, 1110 TaKe: YMCEJILHHUK 1
3HaMEHHUK JpoOy; MilllaHEe YHCIIO;
YMTAE i 3aMMCY€: 3BUYANHI TA
JIECSITKOB1 ApOOU; MillIaH1 YKCIIA;
(opmyJi10€ 03HAYEHHS: TPABUIIBLHOTO 1
HETMPaBWIHHOTO IPOOY; BiJICOTKA;
CEPEeIHbOr0 apUPMETUUHOTIO;
PO3B’si3y€ BIPaBH, 110
nepeadayalTh: MOPIBHAHHS,
OAaBaHHA 1 BIAHIMAHHS 3BUYaHUX
Jpo0iB 3 OHAKOBUMH 3HAMEHHUKAMU;
MOPIBHSHHS, OKPYIJICHHS, 0aBaHHS,
MHOKEHHS 1 TIJIEHHS IECATKOBUX
Jpo0iB; IEPETBOPEHHS MIIIAHOTO YHCIIA
y HETPaBWJIBHUM JIPi0; IEPETBOPEHHS
HEMPaBUIBLHOTO P00y B MillIaHE YHCIIO
a00 HaTypaJbHE YHUCIIO; 3HAXOMKEHHS
B1JICOTKA BiJ] YKCJIa Ta YKCIIA 3a Oro
BiJICOTKOM; 3HAXO/KCHHSI CEPETHBOTO
apu(PMETUYHOTO KIIBKOX YUCEN,
CEPEIHbOTO 3HAYCHHS BEIMUNHU

3Buyaiini npoou. [IpaBuibHI Ta
HeIpaBWIbHI ApoOH. 3BMUaliHI IpodH i
JJIEHHS HaTypalbHUX yKcen. MimaHi
qHCIIa.

[TopiBHSHHSA 3BUYATHUX TPOOIB 3
OJTHAKOBUMU 3HAMCHHHUKAMHU.

JlogaBaHHS 1 BITHIMAHHS 3BUYaHNIX
Jpo0iB 3 OTHAKOBUMHU 3HAMEHHUKAMH.
HecsaTkoBuid api0. 3anuc 1ecITKOBUX
npo0iB. [TopiBHAHHS AECATKOBUX
npo0iB. OKpyTIEHHS JECITKOBUX
Tpo0iB.

ApudmernyHi aii 3 1€CITKOBUMHU
npobamu.

Bigcorkmn.

Cepenne apudmernune. Cepenne
3HAYCHHS BEJTUYUHU

Po3B's13y€ cro:keTHi 3a1a4i 3 peajibHUMHU JAHUMU HI010: BUKOPUCTAHHS
PUPOITHUX PECYPCIB PITHOTO Kparo; OE3MEKH PyXy; 3HAXOKCHHS TICPUMETPIB Ta
IJIOII] 3€MEJTbHUX JIISTHOK, MiIJIOTH KJIACHO1 KIMHATH, 00'eMy 00'€KTIB, 1110 MalOTh
dbopMy IPSIMOKYTHOTO Tapaliejemineaa; po3paxyHKy CiMeHHOTO OIOKETY,
MO>KJIMBOCTI 3/IIMCHEHHS MacIITaOHUX MOKYIOK; PO3PAaXYHKIB, OB'I3aHUX 13

KaJICHIapCM 1 TOOJMHHHWKOM TOLIO
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6 xkJiac

MATEMATHUKA

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

OuikyBaHi pe3yJbTaTn
HABYAJIbLHO-MI3HABAJBLHOI JiAJILHOCTI
YUHiB

3MicT HABYAJBLHOIO MaTepiaxy

Tema 1. HOAIVIBHICTD HATYPAJIBHUX YUCEJI (10 200)

YyeHb/ydeHUus:
HABOAMTH MPUKJIAAU: TTPOCTUX 1
CKJIaJICHUX YUCEN; TapHUX 1 HeIMapHUX
YHUCEIT, YKCEI, [0 AUISTHCS HAILIO Ha 2,
3,5,9,10;
PO3PIi3HAE: MPOCTI 1 CKIAACHI YUCIA;
JUIBHUKH 1 KpaTHI HATypalbHOTO YUCIA;
(¢opmyJ1r0€ 03HAUEHHS TTOHSATH:
JITBHUK, KpaTHE, TPOCTE YHUCIIO,
CKJIaJICHE YHCIIO, CIIUIBHUN ITHHUK;
O3HAKH IMOALILHOCTI Ha 2, 3, 5, 9, 10;
PO3B’si3y€ BIPaBH, 110
nepeadavYalOTh: BUKOPUCTAHHS O3HAK
MoAIIbHOCTI yncen Ha 2, 3, 5, 9, 10;
PO3KIJIaIaHHs HATypaJIbHUX YHCEIl Ha
IIPOCTI MHOKHUKH; 3HAXOKESHHS
CIIIIBHUX JUIBHUKIB IBOX YUCET,
HaMO1IBIIIOTO CIUIBHOTO AIIbHUKA
(HCH) nBox umcen B MeXKax CTa;
3HAXOHKEHHS HAWMEHIIIOTO CITLTFHOTO
kparHoro (HCK) nBox uncen B Mexax
cTa

JliTbHUKY Ta KpaTHI HATYpaJIbHOTO
quClIa.

O3Hakm moaiabHOCTI Ha 2, 3, 5, 9, 10.
[IpocTi Ta ckiaaeHi yucia.

Po3knaganHs yucen Ha MPOCTI
MHOXHHKHU.

Haii01pmmii criiabHUN JUIbHUK.

Haiimenie criiibHe KpaTHe

Tema 2. 3SBUUAMHI TPOBMH (26 200)

Y4deHb/y4yeHuus:
HABOJUTH NMPUKJIAIN: CKIHICHHUX Ta
HECKIHUCHHUX MEePIOAUIHUX
JIECSITKOBUX JIPO0iB; B3AEMHO
00EpHEHUX YHUCETT;
PO3pi3Hs€: CKIHUEHHI Ta HECKIHUEHHI
MeP1OIMYHI JIECATKOBI IpoOH;

OcHOBHa BJIaCTUBICTH APOOY.
Cxopouenns apo0Oy. Halimenmit
CHUIbHUI 3HAMEHHUK JAPOOiB.
3BesieHHs IpoOiB J0 CIUIHLHOTO
3HaMeHHHUKa. [TopiBHSIHHS ApOOIB.
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YHMTAE i 3aNMCYy€: HECKIHUCHHI1
nepiouyHi 1poou;

PO3yMie€ TIpaBuiia; MOPIBHIHHSA,
JIOJaBaHH, BIAHIMAHHSA, MHOKCHHS 1
JIJICHHS 3BUYaHUX JIPOOiB;
3HAXOPKEeHHsI Ipo0y BiJ YMCiIa Ta YuciIa
3a Horo ApoooM;

(hopmyJTI0€ OCHOBHY BJIACTHUBICTh
Apody;

PO3B’si3y€ BIIPaBH, 110
nependa4aTh: CKOPOUCHHS JPOOIB;
3BeICHHS JpOOiB J0 CIUIHHOTO
3HAMEHHHKA; TOPIBHSAHHS JpO0iB;
JIOJIaBaHHS, BIIHIMAHHS, MHOYKEHHS 1
JIJICHHS 3BUYaHUX JIPO0iB; 3amuc
3BUYAHHOTO ApOo0y Y BUIIISII
JIECATKOBOTO JIpo0y; 3HAXOKESHHS
npoOy BiJ YKCIIa Ta YHUCIIa 32 HOTo
TpoOoM

ApudmernyHi aii 31 3BUYaHHUMHU
npobamu.

3HaxoKeHHs ApoOy Bij UMcia 1 9ucia
3a HOro JIpoOOM.

[lepeTBOpeHHS 3BUYAtHUX IPOOIB Y
JIECSITKOBI.

HeckiHueHH1 nepioinyHi 1eCATKOBI
npoOu. JlecsaTkoBl HAOMM>KEHHS
3BUYANHOIO Apo0y

Tema 3. BUTHOLLEHHS I MPOMOPLIT (24 200)

Y4yeHnb/yueHuus:
HABOIMTH MPUKJIATU TTPOTIOPITIHHUX
BEJIUYMH;
PO3Pi3HSE: KOJIO 1 KPYT; MPsMY Ta
oOepHEeHy IPOTOPIIHHICTD; BUIN
Jiarpam;
PO3yMie, 110 Take: BiTHOMICHHS; IPsIMa
Ta 00epHEHa MPOMNOpIIiifHA 3aJIeKHICTh;
MacmTal; Koo, KpyT, KPyTOBHIA CEKTOP;
Jiarpama;
(opmyJiro€: 03HaYCHHS TPOTIOPIIIT;
OCHOBHY BJIACTUBICTb MPOMOPIIIi;
300paxKye€ Ta 3HAXOAUTH HA
MAaJIFOHKAX: KOJIO 1 KPYT; KPyrOBUi
CEKTOp; CTOBITYACTI Ta KPYTOB1
Jiarpamu;
PO3B’fA3y€ BNPABH, 10
nepeadavYaThb: 3HAXOKEHHS
BITHOIIIEHHS YUCEN 1 BEINYNH;
BUKOPHUCTAHHS MacIITaly; 3HAXOKEHHS
HEB1JIOMOTO 4JI€Ha MPOMOPIIii; 3aMuc

Bignomenns. [Tponopiis. OcHOBHA
BJIACTUBICTH Mponopirii. [Tpsma Ta

oOepHEeHa MPOoIoPIliiHA 3aIeKHICTb.
[Tonin uncna y 1aHOMyY BiTHOIICHHI.

Maciurra0.

BixcoTrkoBe BIIHOIIIEHHS IBOX YHUCEIL.
BizncoTkoB1 po3paxyHKH

Komno. Jlosxuna xona. Kpyr.

ITnoma kpyra. KpyroBuii cekTop.
CroBruacTi Ta Kpyrosi giarpamu

19




B1JICOTKIB y BUIJISAJII 3BUYAMHOTO 1
JECATKOBOTO JIp00iB; 3HAXOKECHHS
JIOBKMHU KOJIa 1 IUIOII KpyTa; aHami3
CTOBITYACTHX Ta KPYyTOBUX Jiarpam;
PO3B’sI3y€: OCHOBHI 3aja4l Ha BiJICOTKU;
3aJ1a4i Ha MPOTIOPITIAHI BETUYUHU 1
MIPOTIOPIIMHUH TTOTLIT

Tema 4. PAIIIOHAJIBHI YN CJIA TA JIIi 3 HUMUA (40 200)

Y4yeHnb/yueHuus:
HABOJAUTDH NPUKJIAIM: TOATHUX Ta
BiJI'€EMHUX YMCEIT; TPOTUIIC)KHUX YUCET,
IIJTMX Ta paioHAIbHUX YUCE];
PO3yMie€, 0 Take: MOAYJIb YUCIIA,;
MPOTHJICKH] YKCa; T YUCTa;
palioHaJIbHI YKCia; KOOpIAUHATHA
npsiMa; KOOPJIMHATHA IUIONIMHA; MOAI0H1
TOJTAaHKH;
OyAy€: KOOpIAMHATHY IIPSAMY;
KOOPJMHATHY TUIOITUHY;
MIePIICHIUKYIISPHI 1 TapajienbHl mpsMmi
3a JIOIIOMOT'OIO JIHIMKH 1 KOCHHIIS,
rpadiku 3aJIeKHOCTEH MK BeTHINHAMHU
M0 TOYKAaX;
PO3B’fA3y€ BIIPABH, 110
nepeadavYarTh: 3HAXOHKEHHS MOIYJIsS
YKCJIa; IOPIBHSHHS paIllOHATHHUX
yycen; JoAaBaHHs, BiJHIMaHHA,
MHOKEHHS 1 JIJIEHHS palliOHaJIbHUX
YHCENT;, O0UMCICHHS 3HAYCHBb YHCITOBUX
BHUPAa3iB, 110 MICTATH IOAATHI ¥ BiJ €MHI
YKCIIa; PO3KPUTTS AYXKOK, 3BEACHHS
MOMIOHKX NOJAHKIB, 3HAXOIKCHHS
KOOPJMHAT TOYKU HA KOOPJAUHATHIN
TJIOIIMHI Ta TOOYI0BY TOYKH 3a 11
KOOpJIMHATaMHM; aHai3 rpadikiB
3aJIEKHOCTEN MK BETHUUHAMHU
(BifcTaHb, 4ac; TeMIeparypa, yac
TOIIO);
PO3B’si3y€: PIBHSHHS 3 BUKOPUCTAHHSIM
MIpaBuJI, IO TPYHTYIOTHCSI HA OCHOBHHX

JlomarHi Ta BiJ’ €MHI YHClIa, YUCIO
HYJIb.

KoopaunarHa npsima.

[TpotunexHi unciaa. Mogynp yucia.
I{imi yncna. PamioHanpHi 9uca.
[lopiBHSHHA paniOHATBHUX YUCEN.
ApudmernuHi aii 3 panioHaIbHUMHU
YHUCJIaMHU.

BiactuBocTi qogaBaHHs 1 MHOXKEHHS
pallioHaJIbHUX YHCEL.

PozkputTs gyxok. [ToniOHi noganku
Ta 1X 3BEJICHHS.

PiBusuHs. OCHOBHI BJIIaCTHBOCTI
PIBHSHb.

[lepnenaukynspHi i mapanenbHi
npsiMi, X MOOyI0Ba 3a JOTIOMOTOO
JIHIAKY 1 KOCHHIIA.

Koopaunarna mmommuna. 1Ipukmann
rpadikiB 3a71€KHOCTEN MIXK
BEIIMYMHAMH
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BJIa

CTHUBOCTSIX PIBHSHHS; TEKCTOBI

3a/1a4i 3a JIOMOMOTOIO PIBHSHB

Po3B's13y€ crokeTHi 3a1a4i HA: PO3PaXyHOK BiJICOTKOBOTO BiTHOIICHHS PI3HUX
BEJIMYMH (HAITPHUKIIAI, TPalle3aTHOTO HACEIIEHHS PErioHy, KaJlopii TOIIO);
MPUHHATTS pillieHb Y cdepl (IHAHCOBUX Omeparlii, po3paxyHOK BJACHUX Ta
pPOMMHHUX (PIHAHCIB, KOMYHAJIbHUX TUIATEX1B; BMIHHS PO3MOPSIHKATUCH BIACHUMU
KOIIITAaMH, B IPOCTUX CUTYAITISX OIIHIOBATH OYiKyBaHI Ta peasibHi BUTPATH TOIIO

7 kjaac

AJI'EBPA

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

HABYAJbHO-III3HABAJBLHOI JiAJILHOCTI

OuikyBaHi pe3yiabTaru

Y4HIB

3MicT HABYAJILHOIO MaTepiajry

Tema 1. LIIJII BUPA3H (30 200)

YyeHb/ydeHUuIs:

HABOJUTH MPHUKJIAIN: YACITOBUX
BHUpPa3iB; BUPA3iB 31 3MIHHUMU;
OJTHOYJICH1B; MHOTOUJICHIB
MOSICHIOE:

do

SIK 3HAWTH YHCJIOBE 3HAYCHHS
BUpa3y 31 SMIHHUMU TPU 33TaHUX
3HAYCHHSIX 3MIHHHUX;
110 TaKe: TOTOKHI BUPa3H, TOTOXKHE
NIEPETBOPEHHS BUPA3y, OMHOWICH
CTaHJapTHOTO BUIIIALY, KOC(IIIEHT;
PMYJIIOE:
O3HAUYCHHS: OJHOYJICHA, CTEIICHS 3
HATypaJIbHUM TIOKa3HUKOM;
MHOTOWIEHA, IOAI0HNX WICHIB
MHOTOYJICHa, CTCIICHS MHOTOYJICHA;
BJIACTHBOCTI CTEIICHS 3
HaTypaJIbHUM TTOKa3HUKOM;
MpaBUJIa; MHOYKEHHSI OJJHOYJICHA 1
MHOTOYJICHAa, MHOXKCHHS JIBOX
MHOTOYJICHIB;

Bupasu 31 3minaumu. Lim
palioHaJIbH1 BUpa3H.

TotoxHicTh. TOTOXKHI TEPETBOPEHHS
BUPA3y.

Creninb 3 HaTypaJbHUM ITOKa3HUKOM.
BrnacTtuBOCTI cTeneHs 3 HaTypajIbHUM
ITOKa3HUKOM.

Onuouen. ITligHEeCEeHHST OTHOYIECHIB
1o creneHst. MHOXEHHS OQHOYJIEHIB.
Muorouien. [loni0OH1 uieHn
MHOTIOWIEHA Ta IX 3BEICHH.
CreniHp MHOTOWICHA.

JlomaBaHHS, BIAHIMAHHS 1 MHOXKCHHS
MHOTOYJIEHIB.

dopmynu KBagpara JBOUJICHa, PI3HUIL
KBaJIpaTiB, CyMH 1 pi3HHMIII KyOiB.
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PO3B’si3y€ BIPaBH, 110
nepeadayaThb: OOUYMCICHHS 3HAYCHb
BHUPAa3iB 31 SMIHHUMH; 3BEICHHS
OJTHOWJICHA JI0 CTaHJAAPTHOTO BUIISILY;
NePEeTBOPEHHS JOOYTKY OIHOUJICHA 1
MHOTOYJIEHA, CYMH, PI13HUII, TOOYTKY
JTIBOX MHOTOYJICHIB Y MHOTOYJICH;
pPO3KJIaJJaHHsI MHOTOUYJICHA Ha
MHOKHHUKH CIIOCOOOM BUHECCHHS
CHJTBbHOTO MHOYKHHKA 32 JTY)KKH,
crioco0OM TpyITyBaHHS, 32 popMyIaMu
CKOPOYEHOTO MHOKEHHS Ta 13
3aCTOCYBAHHSIM JIEK1JIbKOX CITOCOO01B;
BUKOPHUCTaHHS 3a3HAYE€HUX MEPETBOPEHD
y TIpo1iecl po3B’sa3yBaHHS PIBHSIHb,
JTIOBEJICHHSI TBEP/KCHb

POSKJIaI[aHHH MHOTOYJICHIB Ha
MHO>XHHKHN

Tema 2. ®YHKIII (10 200)

YyeHb/ydeHUI s
HABOJAUTH MPUKJIAIN:
(GyHKIIIOHATBHUX 3aJIeKHOCTEH;
JTIHIMHUX (QYHKITIH;
MOSICHIOE, 110 TaKe: apryMeHT; QyHKIIIS;
oOnacTh BU3Ha4eHHs QYHKIIT; 007IaCTh
3Ha4eHb QYHKIT; rpadik GyHKIIIT;
(¢opmyJ1ro€ 03HAYECHHS TTOHSATD:
dbyHskIis; rpadik GyHKIT; TiHITHA
byHKIIis1; mpsiMa TPONOPIIHHICTB;
HA3MBA€ TA LTIOCTPYE HA NPUKJIAAAX
crnocoOu 3a/ilaHHs PyHKIIIT;
onucye noOynoBy rpadika GpyHkuii,
30KpeMa JIIHIHHOT Ta 11 OKpeMOro BUJY —
psIMOT NPOMOPLIHHOCTI;
PO3B’si3y€ BIPaBH, L0
nependavalTh: 3HAXOKECHHS 00J1acTi
BU3HAYCHHA (DYyHKIIIT; 3HAXOMKEHHS
3HaYeHHs (QYHKIIIT 3a JaHUM 3HAYCHHSIM
aprymeHTy; moOynoBy rpadika JiHIHHOT
GbyHKITIT; 3HAXOKEHHS 3a TpadikoM
byHKI1T 3HaYeHHS QYHKITIT 32 TaHUM
3HAYCHHSM apTYMEHTY 1 HaBMaKW;
BU3HAYCHHS OKPEMUX XaPAKTEPUCTHK

DyHKIIIOHAJIbHA 3aJIEKHICTh MIXK
BEJIMUMHAMHU SIK MareMarTu4Ha MOJEIb
pealbHUX MPOIIECIB.

Oynkis. O6macTh BUBHAYEHHS Ta
oOmacth 3HaueHb (PyHkIii. CriocoOu
3anannsa Gynkmii. [padik GyHKIi.

Jliniina ¢ynkiis i rpadik Ta
BJIACTHBOCTI
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¢byHKIii 32 i1 rpadikoM (momaTH1
3HAYEHHsI, B1JI'€MH1 3HAUYCHHsI, HYI);
CKJIa/1a€ Ta PO3B'sA3y€ 3a/1a4i HA:
psiMy MPOTIOPIIAHICTh HA OCHOBI
KUTTEBOTO JTOCBIY; MTOOYNOBY rpadikiB
IIPY MOJICITIOBaHH] PeaIbHUX MPOIIECIB 3
BUKOPHUCTAHHAM JIIHIHHOT (PYHKITIT TOIIO

Tema 3. JIIHIHHI PIBHSAHHS TA IX CUCTEMM (/8 200)

Y4yeHnb/yueHuus:
HABOAMTH NMPUKJIAJAU: PIBHIHHSA 3
OJHICIO Ta IBOMA 3MIHHUMHM; JIIHIMHUX
PIBHSHB 3 OJHIEIO Ta IBOMA 3MIHHUMU;
CHUCTEMH JIBOX JIHIHHUX PIBHIHb 3
JIBOMa 3MIHHHUMU;
MOSICHIOE:
10 TaKe CUCTEMA JIBOX JIIHIHHUX
PIBHSIHB 3 JBOMA 3MIHHUMU;
CKUIBKH PO3B’SI3KIB MOXKE MaTH
CHUCTeMa JIBOX JIIHIWHUX PIBHSHb 3
JIBOMa 3MIHHUMU,
(hopMyJI10€ 03HAYCHHS: JIIHIMHUX
PIBHSHB 3 OHIEIO Ta JIBOMA 3MIHHUMU;
PO3B’S3KYy PIBHSIHHS 3 IBOMA 3MIHHUMU;
PO3B’SI3KY CHCTEMH JBOX JIHIMHUX
PIBHSHB 3 JIBOMA 3MIHHUMU;
Oynye rpadiky TIHIHHUX PIBHSIHB 13
JIBOMA 3MIHHHUMH;
OIUCY€E CIIOCOOU PO3B’SI3yBaHHs
CUCTEMH JIBOX JIIHIWHUX PIBHSIHb 3
JIBOMA 3MIHHHUMH;
XapaKTepu3ye BUTIAIKN, KOJU CUCTEMa
JIBOX JIIHIMHUX PIBHSAHB 3 JBOMA
3MIHHUMHM Ma€ OJUH PO3B’A30K; Ma€
0e37114 pO3B’s3KIB; HE Ma€ PO3B’sI3KiB;
CKJIAJIAE: PIBHSIHHS Ta CUCTEMHU PIBHSIHB
32 YMOBOIO TEKCTOBOI 3a]1a4i;
PO3B’s13y€: JiHIIHI PIBHSHHSA 3 OAHIEIO
3MIHHOO 1 pIBHSIHHSI, 1110 3BOASTHCS 10
HHX; TEKCTOBI 3a/a4i 3a JOIIOMOI'0I0
JTIHIAHUX PIBHSIHB 3 OJHIEIO 3MIHHOIO;
CUCTEMHU JIBOX JIIHIMHUX PIBHSHB 3

JliniiHe piBHAHHS 3 OJHIEI0 3MIHHOIO.
JliniiiHe pIBHSHHSA 3 IBOMA 3MIHHUMH
Ta ioro rpadixk.

Cucrema J1BOX JIHIMHHUX PiBHSIHB 3
JIBOMa 3MIHHHAMH.

Po3B’s13yBaHHs CUCTEM JIBOX JIIHIMHUX
PIBHSIHb 3 IBOMA 3MiHHUMU:
rpadiyHUM c1I0cOOOM; CIIOCOOOM
I1JICTAaHOBKH; CIIOCOOOM J10JJaBaHHSI.

JIiHiiHI pIBHSIHHS Ta iX CUCTEMH SIK
MaTeMaTUYH1 MOJIE/Il TEKCTOBUX 3a1a4y
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JIBOMa 3MIHHHUMH, BKa3aHUMH Y 3MICT1
crmoco0aMu; TEKCTOBI 3aj1a4i 3a
JIOIIOMOTOX0 CUCTEM JIBOX JIIHIHHUX
PIBHSHB 3 IBOMA 3MIHHUMH

Po3B'si3y€e crokeTHi 3a1a4i: Ha pyX 3 TOYKH 30py HOro OE3IEeKH; Ha
PO3MOPSIKEHHS BIACHUMU Ta POAMHHUME (iHaHCaMK; (PiHAHCOBOTO 3MICTY Kpi3b

IpU3MY ICTOPUYHHX TOJIIH TOIIIO

8-i1 ki1ac

AJITEBPA

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

OuikyBaHi pe3yabTaTn
HABYAJbLHO-NMI3HABAJLHOI JiIJILHOCTI
YUHIB

3MicT HAaBYAJBLHOIO MaTepiaxy

Tema 1. PAIIOHAJIBHI BUPA3U (24

200)

YyeHb/ydeHUuIs:
HABOJAUTDH NPHUKJIAIM: PAL[IOHATHHOTO
BHpAa3y; palioHAIBLHOTO APO0Y; CTETICHS
13 IIJIMM TTOKa3HHUKOM;
po3mi3HAaE: 1T parlioOHaIbHI BUPA3H;
JIpoOOBi paIlioHAIbHI BUPa3H;
MOSICHIOE:
SIK BUKOHATHA CKOPOYCHHS JIPO0Y; K
3BECTH Ap10 JO HOBOTO 3HAMEHHUKA;
SK 3BECTH IPOOU 10 CIIJIBHOTO
3HAMCHHUKA;
IO TaKe CTaHJAAPTHUMN BUIJIA
qHCIIa;
dbopmyroe:
OCHOBHY BJIaCTUBICTb JApOOY;
BJIACTUBOCTI1 CTEIEHS 3 [IUTUM
MTOKa3HUKOM;

Crerigs 13 MUJIMM HOKa3HUKOM Ta
JOr0 BJIACTHBOCTI.

CranmapTHUI BUIIISIT YUCIIA.
PamionansHi Bupasm.

PamionansHi gpodu. OcHOBHA
BJIACTUBICTh PaIlOHAILHOTO JpO0Yy.

ApudmernyHi aii 3 panioHaIbHUMHU
JIpoOaMu.

PartionanpH1 piBHSIHHS.
PiBHOCHIIBHI PIBHSHHS.

OyHKIIA Yy = L, ii rpadik 1

BJIACTUBOCTI
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MpaBUJIa: I0IaBaHHs, BIAHIMAHHI,
MHOXXCHHS, AUICHHS JpO0iB,
i THeCEHHS IpoOy 10 CTETICHS;
YMOBY PIBHOCTI Ap0Oy HYIIO;
O3HAUEHHS: CTETICHS 3 HYJTbOBUM
IMOKA3HUKOM; CTEIEHS 3 LILIIUM
B1Jl’€MHHUM MOKA3HHUKOM;
ONMCYE BIIACTUBOCTI PYyHKINT Yy = % 3a
il rpadikom;
PO3B’AA3y€ BNPABH, 110
nepeadavYar0Th: CKOpOUEHHS Apo0iB;
3BEJICHHS IpO0IB JI0 CIUIBHOTO
3HAMCHHUKA; 3HAXOHKCHHSI CYMH,
pi3HHUIIL, TOOYTKY, YaCTKU APOOiB;
TOTOKHI IEPETBOPEHHSI PalllOHATIBHUX
BHpPAa3iB; PO3B’sI3yBaHHs PIBHAHD 31
3MIHHOIO B 3HAMEHHUKY Jpo0y;
MePETBOPEHHS CTETICHIB 3 I[IJTUM
MOKA3HUKOM; 3alHUC YUCa B
CTaHJAPTHOMY BHIJISAIL; TOOYOBY

rpadika pyHkuii y = %

Tema 2. KBAJPATHI KOPEHI. JIMCHI YMCJA (10 200)

YyeHb/yyeHUIs:
HABOJAUTH MPUKJIAIMN: PAIliOHATHHUX
YHCel; ippallioHAIbHUX YHUCET,
MOSICHIOE, 1110 TaKe: pallioHaJIbHE
YHUCJI0; ippalllOHaJIbHE YHUCIIO; TIHCHE
YHCIIO;
opmyJiroe: 03HAUCHHS
apu(PpMETUIHOTO KBAJAPATHOTO KOPEHS 3
YHCJIa; BIACTUBOCTI apU(METUIHOTO
KBaJIPaTHOTO KOPEHS,;
XapaKTePU3ye: BIACTUBOCTI (yHKIIIHA
Yy =% Y=V 331X rpadikaMu;
PO3B’si3y€ BIPABH, 110
nependa4arTh: 3aCTOCYBAHHS OHATTS
apu(PMETUIHOTO KBAPATHOTO KOPEHSI
JUTsl OOUMCIIEHHS 3HaYeHb BUPA3iB,
CIPOLIEHHS BUPa3iB, pO3B’sI3yBaHHS
PIBHSIHB, TTIOPIBHSHHS 3HAYE€Hb BUPA3iB;

dyukuis y = x%, ii rpadik i
BJIACTUBOCTI.

ApudmeTnyHuii KBaIpaTHUN KOPIHb.
BiactuBocti apudmernuHoro
KBaJIPAaTHOTO KOPEHS.

ParmionaneHi 4ymcia.

IppauionansHi uncna. JliiicHi yucna.

OyHKIISA Yy = \/;, ii rpadik 1
BJIACTHUBOCTI
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MepeTBOPEHHS BUPA3iB 13
3aCTOCYBaHHSIM BUHECEHHS MHOXHUKA
3-T11]] 3HAKa KOPCHsI, BHECCHHSI
MHOKHUKA ITi/1 3HaK KOPEHs, 3BUIbHCHHS
BiJI IppaIliOHAILHOCTI B 3HAMEHHUKY
npo0y; moOynoBy rpadikiB QyHKIIIH

y =x', y =+/x;

Tema 3. KBA/IPATHI PIBHAHHS (/6

200)

Yyenb/ydeHuus:

HABOJAUTDH NPUKJIAIN: KBAIPATHUX
PIBHSIHB; KBaJIPaTHUX TPUUJICHIB;
dpopmy.roe:

O3HAYCHHS KBAJPAaTHOTO PiBHSIHHS Ta

KBaJIpaTHOTO TPUUJIEHA; KOPEHSI

KBa/IpaTHOTO PiBHSHHS;

Teopemy Biera;
3anmcye: GopMylly KOpeHiB
KBaJPaTHOTO PiBHSIHHS;, GOPMYITY
PO3KJIaJJaHHs KBaIpaTHOTO TPUWIECHA Ha
JIHIMHI MHOXKHHKH;
CKJIA/IA€ KBaJpaTHE PIBHSHHA 32
YMOBOIO TEKCTOBO] 3a/1a4i;
PO3B’fI3y€ BNIPABH, 110
nepeadavYarOTh: 3HAXOMKEHHS KOPEHIB
KBaJIpaTHUX PiBHSIHB; PO3KIIaTaHHS
KBaIPATHOTO TPUWICHA HA MHOKHUKW;
3HAXO)KEHHSI KOPEHIB P1BHSHB, 110
3BOASTHCS IO KBaIPATHUX; CKJIaIaHHS 1
PO3B’s3yBaHHS KBAJPAaTHUX PiBHSIHB Ta
PIBHSIHB, IIIO 3BOATHCS JI0 HUX, K
MaTeMaTHYHUX MOJIEIICH MPUKIIaTHAX
3a/a4

KBaapatHi piBHSHHS.

dopmyna KOpeHiB KBaJpaTHOTO
PIBHSIHHSL.

Teopema Biera.
KBagparHuii Tpu4JieH.

Po3kitajanHs KBaJpaTHOTO TPUWICHA
Ha JIIHIAHI MHOXHUKH.

Po3B’s3yBaHHS piBHSHB, SIKI
3BOJISITHCS JIO KBAJAPATHUX.

KBaaparHe piBHSHHS Ta pIBHSIHHS SIKi
3BOJSITHCS JIO KBAJPATHUX, SIK
MaTeMaTU4YH1 MOJIeJ MPUKIATHUX
3a1a4

Po3B'si3y€ closkeTHi 3a/1a4i HA: BUKOPHUCTAHHS B3a€MO3B'S3KIB €KOHOMIYHHUX
SIBUIIL, BUIM Ta PO3PAXyHKHU MOJATKIB, MJIATEXKIB; PyX; MPOAYKTUBHICTH Mpalli;
BapTICTh TOBApy; CYMICHY pOOOTY; CyMillll Ta CIUIaBU TOIIO

9 kJaac
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AJI'EBPA

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

QuikyBaHi pe3yiabTaTn
HABYAJBLHO-MI3HABAJLHOI JiIJILHOCTI
YUHIB

3MicT HAaBYAJIBLHOI0 MaTepiaxy

Tema 1. HEPIBHOCTI (/4 200)

Y4yeHnb/yueHuus:
HABOJAUTH NPUKJIAIM: YACITOBUX
HEPIBHOCTEH; HEPIBHOCTEH 31 3SMIHHUMU;
JTHIAHUX HEPIBHOCTEH 3 OJTHIEIO
3MIHHOIO; TIOJIBINHUX HEPIBHOCTEH;
MOSICHIOE 1110 Take 00’ €THaHHS Ta
NEPETUH YHUCIOBUX MMPOMIXKKIB;
dpopmytroe:
BJIACTHUBOCTI YHCJIIOBUX
HEPIBHOCTEH, BIACTUBOCTI
HEPIBHOCTEH 31 3MIHHOIO;
O3HAYCHHS: PO3B’SA3KY JIHINHOT
HEPIBHOCTI 3 OJIHIEIO 3MIHHOIO,
PIBHOCUJIBHUX HEPIBHOCTEH;
0OIPYHTOBYE BIIACTUBOCTI YHCIIOBUX
HEPIBHOCTEH;
300paKy€ Ha KOOPAMHATHIN MPSMIA:
00’ €THAHHS Ta MEPETUH YUCIOBUX
MPOMIXKKIB, 3aJJaHl HEPIBHOCTIMU
YUCJIOB1 IPOMIKKH; BUKOHY€E OOEpHEHE
3aBJIaHHS,
3aMUCY€ PO3B’A3KH HEPIBHOCTEH Ta iX
CHUCTEM Yy BUIIISII 00’ € JHAHHS YHCIIOBUX
MPOMIKKIB 200 y BUIJISIII BiJMTOBITHUX
HEPIBHOCTEH;
PO3B’sA3YE: JIIHIIHI HEPIBHOCTI 3 OJHIEIO
3MIHHOIO; CUCTEMH JIHIHHUX
HEPIBHOCTEH 3 OJIHIEI0 3MIHHOIO

Yucnosi HepiBHOCTI. OCHOBHI
BJIACTUBOCTI YMCJIOBUX HEPIBHOCTECH.

HepiBHocTi 31 3MiHHEMMU. JIiHIHHI
HEPIBHOCTI 3 OJTHIEIO 3MIHHOIO.

YucnoBl TPOMIKKH.
PiBHOCUIIbHI HEPIBHOCTI.

Cuctemu JiHIHHUX HEPIBHOCTEH 3
OIHIEI0 3MIHHOIO

Tema 2. KBA/IPATUYHA ®YHKIUIA

(20 200)

Y4yenb/yyeHuus:
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HAaBOJIMTD IIPUKJIAINA KBa,ZIpaTH‘IHOI

dynxuii;
00uMcJII0€ 3HaUYCHHS QYHKIIIT B TOUITI
MOSICHIO€ MEPETBOPEHHS rpadikis

bynkuii: fx)—Ax)ta; fx) —f (xta); f
(x) = K (), f (x) = — flx); anropurm
noOy10BU rpadika KBaJpaTUYHOI
byHKITIT;

XapakTepu3ye QyHKIIIO 3a ii rpadikom
PO3B’si3y€ BIIPABH, 110

nependayawThb: NoOYI0BY rpadika
KBaIpaTU4HOI (DYyHKIIIT; pO3B’sI3yBaHHS
KBaJIpaTHUX HEPIBHOCTEH; 3HAXOKCHHS
PO3B’SI3KIB CUCTEM JBOX PIBHSIHb 3
JIBOMa 3MIHHHUMH, 3 IKUX X04a O OJHE
PIBHSIHHSI IPYTOTO CTETEHS; CKJIaIaHHs 1
PO3B’sI3yBaHHS CUCTEM PIBHSHbB 3 JBOMA
3MIHHUMH SIK MaTEMaTHYHUX MOJIEIIeH
MPUKJIATHUX 3a]1a9

Bnactuocti pynkiii. Hymi gynkiii,
MPOMIKKH 3HAKOCTAJIOCTI, 3pOCTaHHA 1
cniagaHHs QyHKIIT, HalOIbIIIE Ta
HaWMEHIIIe 3Ha4eHHsI (PYHKIII.
[TepeTBOpenHs rpadikiB GyHKITIHN.
Ksagparnuna yHkitis, i rpadix i
BJIACTHUBOCTI.

KBanparna HepiBHicTh. CrcTema 1BOX
PIBHSAHb 3 IBOMAa 3MiHHUMU.

Cucrema qBOX PiBHSHB 3 IBOMA
3MIHHUMH K MaTeMaTH9IHA MOJICITh
MPUKJIAIHOT 3a/1a41

Tema 3. YACJIOBI OCJIIAOBHOCTI (10 200)

Y4yeHnb/yueHuus:
HABOJAUTH NPUKJIAIM: YUCIOBOI
MOCJIIIOBHOCTI; apu(pMEeTHUHOI Ta
r€OMETPUYHOI TPOTPECI;
(hopMyJIr0€ 03HAYCHHS 1 BIIACTHBOCTI
apu(pMETUIHOI Ta TECOMETPUIHOT
IPOrpeCiid;
3anmcye i MOsICHIOE:
© ¢opmynu: n-To 4JieHa

apu(METUYHOI Ta T€OMETPUYHOT

porpeciii, CyMu MepuInx # 4jeHIB

UX MPOTPECiii;

eracmusocmi apuhMETHIHOT Ta

T€OMETPHUYHOI Mporpecii
PO3B’si3y€ BIPaBH, 110
nependayaTh: 0OYMCIICHHS YICHIB
MPOrpecii; 3alaHHs MPOTPECIii 3a
AHUMU 1X wieHaMu abo
CIIIBBIAHOIIEHHIMH MK HUMH;
OOUMCIICHHS CyM MEPIIUX /1 YWICHIB
apupMETUYHOI i TEOMETPUUHOL

YucoB1 ITOCIIT0OBHOCTI.

ApudmMernyHa Ta TeOMETpPUYHA
nporpecii, ix BracTuBocTti. opMynu
n-ToO WieHa apuMeTUIHOI Ta

TC€OMETPHYHOI ITPOTPECiii.

dopMyiIu CyMU NEPIINX /1 YICHIB
apu(METHUYHOI Ta TEOMETPUYHOT
nporpecii
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Mporpeciii; BUKOpUCTaHHS HOpPMYIT
3arajibHUX 4YJEHIB 1 CyM Mporpeciit ais
3HAXOJKCHHS HEB1JIOMHUX €JIEMEHTIB
nporpeci

Tema 4. OCHOBH KOMBIHATOPUKH, TEOPII UMOBIPHOCTEM TA

CTATUCTHUKMU (8 200)

YdeHb/yueHUIs:
HABOJAUTH NPUKJIAIN: BUTATKOBUX
MOJTIH, TIOJTAHHS CTAaTUCTUYHUX JAHUX Y
BUIJISI/II TaOMULIb, JliarpaM, rpadikis,
3aCTOCYBaHHS MTPaBUI KOMOIHATOPUKU
MOSICHIOE, 1[0 TaKe: YacToTa
BUIMAJKOBOI MO/Iii, AMOBIPHICTh
BUITAKOBOI 1011
3HAXOJAUTH, BiIOUPAE i BIOPSIAKOBYE
iH(OopMaIliro 3 TOCTYIHUX JKEepes
pO3B’si3y€ 3a1a4i, 10 NMepPeadavYanTh:
BUKOPHUCTAHHS KOMOIHATOPHUX MPABUIT
cyMHu Ta 10OYTKY; 3HAXOKCHHS
HMOBIPHOCTI BHITaIKOBOI ITO/III;
OOYHCIIEHHS YaCTOTH BUIIAAKOBOI MOIT;
MOJIaHHS CTATUCTUYHUX JaHUX Y BUTTISIL
TalJNulLIb, Jlarpam, rpadikis

OcHOBHI TTpaBUJIa KOMOTHATOPHUKH.

YacTtoTa Ta UMOBIPHICTh BUIAIKOBO1
moii.

[TouaTkoB1 BIJOMOCTI PO CTATUCTUKY.

CriocoOu ofgaHHs JaHUX Ta 1X
00poOKHU

Po3B’si3y€ croakeTHi 3a1a4i HA: pO3paxyHOK Ta aHali3 (IHAHCOBOI CIPOMOKHOCTI
POJIMHU; PO3PAXYHOK OOCSTY CIJIAYCHUX MOAATKIB; MPUNHATTSA PIllIEHb CTOCOBHO
O0COOMCTHX Ta KOJIEKTUBHUX ()IHAHCOBHUX MUTAHB TOIIIO

7 kjaac

I'EOMETPIA

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

OuikyBaHi pe3yJbTaTn
HAaBYAJBLHO-III3HABAJLHOI i1 ILHOCTI
YUHIB

3MicT HaBYAJBHOIO MaTepiay

Tema 1. EJEMEHTAPHI TEOMETPUYHI ®IT'YPHU TA IX

BJIACTUBOCTI (8§ 200)

YuyeHb/y4eHuIs:
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HABOJAUTH NPUKJIAIM T€OMETPUUHUX
Gbiryp, ykazaHux y 3MiCTi;

MOSICHIOE, 1110 TaKe: TOUYKa, mpsima,
HaJIe)KaTH, JISKATH MK, BIIPI30K,
MIPOMiHb, KYT, JOBXKHHA BiJIpi3Ka,
rpaaycHa mMipa KyTa, piBHI BIIPI3KH,
piBHI KyTH, OiCEeKTpHCca KyTa, BiICTaHb
MIK TOYKAMU;

(opmyJi10€: BIaCTUBOCTI: PO3MILIECHHS
TOYOK Ha NpsIMii; BUMIPIOBaHHS 1
BIJIKJIaJaHHS BIAPI3KiB 1 KYTIB,;
KkJacugikye Kytu (roctpi, Opsimi, TyI,
PO3TOPHYTI);

BHMIpPIOE Ta 00YHCIIOE: JOBKUHY
BIJIpI3Ka, TPaJlyCHY MIpy KyTa,
BUKOPHCTOBYIOUH BIACTUBOCTI iX
BUMIPIOBaHHS;

300paxKye€ i 3HAXOAUTH HA MAJIIOHKAX
reoMeTpuyHi Pirypu, BKa3aHi y 3MicTi
3aCTOCOBY€ BUBYCHI O3HAYEHHS 1
BJIACTHUBOCTI JI0 PO3B’A3yBaHHs 3a7a4

I'eomeTpuusi dirypu.

Touka, npsima, BIJIPi30K, MPOMiHb, KYT.
[x BmacTuBOCTI.

BumiproBanHs BiIpi3KiB 1 KYTiB.
bicextpuca kyTa.

Bixcrans MK 7BOMa TOYKaMU

Tema 2. BBAEMHE POSMIILUEHHSA MPAMHMX HA IIVIOIUAHI (/2 200)

YyeHb/yyeHUIs:

HABOIMTH MPUKJIATU TEOMETPUIHIX
¢biryp, ykazaHux y 3MiCT1
CHiBBiTHOCUTH 3 00'€KTaMU
HABKOJIUIITHBO1 JIMCHOCTI: CYMIXKHI Ta
BEPTUKAJIbHI KyTH, TTapajeibHl Ta
NEePHeHAUKYISIPHI TIPSIMI;

MOSICHIOE:

110 Take TeopeMa, O3HaYCHHsI, 03HaKa,
HACJIiJOK, YMOBa 1 BUMOT'a TEOPEMH,
npsiMe 1 00epHEeHE TBEPIKECHHS,
JIOBEJICHHS TEOPEMU;

CYTh JIOBEJICHHS BiJl CYIIPOTUBHOTO;
dpopmy.roe:

O3Ha4eHHs. CyMIKHUX 1
BEPTUKAJIbHUX KYTIB, MapajeibHUX 1
NEPHEHAUKYISIPHUX MPSAMUX,

CyMikHI Ta BEpTUKAJIbHI KYTH, iX
BJIACTUBOCTI.

[TapanenbHi Ta neprneHIUKYISAPHI
npsiMi, iX BIACTUBOCTI.

[Tepriennukyssip. Bincrads Bij TOUKH
10 npsimoi. KyT Mixk 1BOMa IIpsSIMHMH,
110 ITePETHHAIOTHCS.

KyTtu, yTBOpeHi mpu nepeTuHi TBOX
OpsIMHX CluHOI0. O3HAKU
napaJIeIbHOCTI MPSIMUX.

BractuBOCTI KyTIB, YTBOPEHHUX IIPH
NEPETHHI MapajJeabHUX MPSIMUX
CIYHOIO
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nepHeHIUKYIsIpa, BiJICTaHl BiJ] TOYKH JI0
PSIMOi;

eracmusocmi.: CyMiKHUX 1
BEPTHKAIBHUX KYTIiB; MapajeIbHuX 1
NEPHSHANKYISIPHUX TIPSIMUX, KYTIB,
YTBOPEHUX MPH MEPETUHI TapAICTbHUX
IPSIMUX CIYHOIO;

O3HaKU TAPANIEIBHOCTI MPSIMHUX
BHUMIPIO€ Ta 00YMCJIIOE BiICTaHb Bij
TOYKH 10 IPAMOI;
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX: TapaeiabHi i
NEePHeHANKYISIPHI PSMI;
NEePHEeHAUKYISP; KyTH, yTBOPEH1 MIPH
MePETHHI JIBOX MPSIMUX CIYHOIO;
00IPYHTOBYE MapaICIIBbHICTB 1
NEPHEHANKYISPHICTh MPIMHUX;
JAOBOAMTH: BIACTUBOCTI CYMDKHHUX 1
BEPTUKAJIHHUX KYTiB; TApaICTbHUX
MPSMUX; TEPIICHIUKYIISIPHAX TPSIMUX;
3aCTOCOBY€ BUBUYCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a/1a4

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

YyeHb/ydeHUuUs:
HABOIMTH NPHUKJIAAN: TCOMETPUIHUX
Gbiryp, ykazaHux y 3MiCTi; pIBHHX
diryp;
MOSICHIOE, 1110 Take PiBHI QIrypu;
¢popmy.roe:
* 03HA4enHs: 30BHIIIHBOTO KyTa
TPUKYTHUKA; PI3HUX BUJIB TPUKYTHUKIB;
OiCeKTpHCH, BUCOTH, MEIIaHH
TPUKYTHUKA;

enracmugocmi: pIBHOOEAPEHOTO 1

PSIMOKYTHOTO TPUKYTHHKIB;
O3HaKu. PIBHOCTI TPUKYTHHUKIB,
PIBHOOEIPEHOTO TPUKYTHHUKA;
KkJacudikye TPUKyTHUKY 32
CTOPOHAMH 1 32 KyTaMu;

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

PiBHicTh reomeTpuunux diryp. O3Haku
PIBHOCTI TPUKYTHUKIB.

Bunu TpukyTHUKIB.

PiBHOOEIpEHMIT TPUKYTHHUK, HOTO
BJIACTUBOCTI Ta O3HAKH.

HepiBHICTh TPUKYTHHUKA.

Cyma KyTiB TPUKYTHHKA.
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300paxKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: PIBHOCTOPOHHI,
piBHOOEIPEH1, MPAMOKYTHI TPUKY THUKH
Ta iX €JIEMEHTH; 30BHIIIHIN KyT
TPUKYTHHKA; PIBHI TPUKYTHUKH;
O00IPYHTOBY€: HAICKHICTh TPUKYTHHUKA
710 TIEBHOTO BH]TY; PIBHICTh
TPUKYTHUKIB;

JOBOJUTH: BIACTUBOCTI i O3HAKHU
PIBHOOEIPEHOrO TPUKYTHUKA;
BJIACTUBICTh KYTIB TPUKYTHHKA;
BJIACTUBICThH 30BHIITHBOTO KyTa
TPUKYTHHUKA;

3aCTOCOBY€ BUBUYCHI O3HAYEHHS 1
BJIACTHBOCTI /10 PO3B’sI3yBaHHs 3a/1a4
MPAKTUYHOTO 3MICTY

30BHINIHINA KYT TPUKYTHUKA Ta HOTO
BJIACTUBOCTI.

BractuBocTi npssMOKyTHUX
TPUKYTHHKIB

Tema 4. KOJIO I KPYT (8 200)

YyeHb/ydeHUI s
HABOIMTH MPUKJIATU TEOMETPUIHIX
Gbiryp, ykazaHux y 3MiCTi;
dopmyroe:

O3Ha4eHHs. KOJa, KpyTa, iX eJIEeMEHTIB;
JOTUYHOI J0 KOJa; CepeAMHHOIO
NEPIeHAUKYISIpa JI0 BiApi3Ka; KoJa,
OIHMCAHOTO HABKOJIO TPUKYTHHKA, 1 KOJIa,
BIIMCAHOTO B TPUKYTHUK;

871ACMUBOCMI. CEPETUHHOTO
NEPHEHAUKYISIpA 10 BIAPI3KA;
OlCEeKTpUCH KyTa; TOTUYHOI /10 KOJIa;
JiaMeTpa 1 XOpau Kojia; CepeIUuHHUX
NEPHEeHAUKYISIPIB 10 CTOPIH
TPUKYTHHUKA; OICEKTPUC KYTIB
TPUKYTHUKA;
300paxKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX: KOJIO Ta HOTO €JIEMEHTH;
JOTUYHY J0 KOJja; KOJIO, BIMCAHE B
TPUKYTHHUK; KOJIO, OITICaHE HAaBKOJIO
TPUKYTHUKA;

BUKOHYE IIUPKYJIEM 1 JTIHINKOO 3a7a4i
Ha MOOYI0BY BKa3aHi y 3MiCTi;

Komno. Kpyr.
JloTnyHa 110 KoJIa Ta ii BIIaCTUBICTb.

OcHoBHI 331241 Ha TOOY/IOBY:

- noOy/oBa TPUKYTHHKA 32 TPhOMa
CTOpPOHAMU;

- moOynoBa KyTa, 10 JOPIBHIOE
TaHOMY;

- 1moOyaoBa OICEKTPHUCH IaHOTO KyTa;

- MO AaHOTO BiJpi3Ka HABIILI,

- nmoOyaoBa NpsAMoi,
NIEPIIECHAUKYIISIPHOI 10 JAHOI.

KOJ'IO, OIIMCAaHC HABKOJIO TPUKYTHHKA.

KOJIO, BIIMCAHC B TPUKYTHHUK
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3aCTOCOBY€ BUBUYCHI O3HAYEHHS 1
BJIACTUBOCTI JIO pO3B’sI3yBaHHS 3a7a4,
30KpeMa MPaKTUIHOTO 3MICTY

Po3B’si3y€e 3aa4i NpakTHYHOIO 3MICTY HA: 3HAXO/KEHHS BIJACTaHI JI0
HEJIOCTYITHOT TOYKH; BCTAHOBJICHHSI PIBHOBIIJIAJICHOCT] 00’ €KTIB HA TTOBEPXHI
3emuli; BAKOPUCTAHHS )KOPCTKOCTI TPUKYTHHUKA B OyAIBHUIITBI TOIIIO

8-ii ki1ac

I'EOMETPIsA

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

OuikyBaHi pe3yabTraTn
HABYAJbLHO-NMI3HABAJLHOI AiSIJILHOCTI
YUHIB

3MicT HAaBYAJILHOTO MaTepiaxy

Tema 1. YHOTUPUKYTHUKMU (22 200)

Y4yenb/yyeHuus:
HABOAMTH NMPUKJIAAUA TEOMETPUIHUX
¢Iryp, yKa3zaHux y 3MiCTI;
MOSICHIOE, 1[0 TAKE: YOTUPUKYTHUK;
OITYKJIUW 1 HEONMYKJINI YOTUPUKYTHHUK;
€JIEMEHTH YOTUPHUKYTHUKA;

dopmyuroe:

O3HAYEHHA 1 61aCMUBOCMI
BKa3aHUX Y 3MICTI
YOTUPUKYTHUKIB; IIECHTPAIBHUX 1
BIIMCAHUX KYTIB; BIIUCAHOTO 1
OTHICAHOTO YOTUPUKYTHUKIB,;
CEpeNIHbOI J1HIT TPUKYTHHKA 1
Tpanerii,

03HaKu Mapajeaorpama;
BIIMCAHOTO 1 OMKCAHOTO
YOTUPUKYTHUKIB;

YoTupukyTHHK, ioro enemenTu. Cyma
KyTiB 4oTHpUKyTHHKA. [lapanenorpam,
MOro BIIACTUBOCTI i O3HAKHU.

[IpssMOKyTHUK, pOMO, KBaJpar Ta ix
BiacTUBOCTI. Tpamneris.

Brnucani ta nenTpanbHi Kytu. Brincani
Ta OMHUCaH1 YOTUPUKYTHUKH.

Teopema daneca. Cepenus miHis
TPUKYTHHUKA, 11 BIaCTUBOCTI.
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meopemy: daneca; npo cymy
KyTiB YOTUPUKYTHUKA;

KJIacu(PiKy€ YOTUPUKYTHUKH;
300paKye€ Ta 3HAXOAUTH HA
MAJIIOHKAX YOTUPUKYTHUKU PI3HUX
BHUIB Ta iX €JIEMEHTH,
O00IPYHTOBY€ HAJICKHICTD
YOTUPUKYTHHUKA J0 TTIEBHOTO BUY;
JOBOAUTH: BIACTUBOCTI i O3HAKH
napa’sesnorpama; BIacTUBOCTI
NPSAMOKYTHHKA, poM0Oa, KBaApara;
3aCTOCOBY€E BUBUYCHI O3HAYEHHS 1
BJIACTHUBOCTI JI0 PO3B’sI3yBaHHS 3aj1a4,
30KpeMa MPaKTUYHOTO 3MICTY

Tema 2. IOAIBHICTD TPUKYTHUK

IB (10 200)

Y4yenb/yyeHuus:
HABOAMTH NPUKJIATU MOTIOHUX
TPUKYTHHKIB,;
MOSICHIOE 3B’ A30K M1k PIBHICTIO 1
MOI1OHICTIO TEOMETPUYHUX (ITYD;
dopmyroe:
meopemy: TIpO MeIiaHu
TPUKYTHHUKA; TIPO BIACTUBICTD
OICEKTPUCH TPUKYTHHKA,;
03HauYeHHs TIONIOHUX TPUKYTHHKIB,
03HaKu MOAIOHOCTI TPUKYTHHUKIB;
y3aeanvherny meopemy Pdaneca;
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX MO1I0H1 TPUKYTHUKU;

0OIPYHTOBY€E NMOAIOHICTh TPUKYTHHUKIB;
3aCTOCOBY€ BUBUYCHI O3HAYEHHS U
BJIACTUBOCTI J0 PO3B’sI3yBaHHA 3a/1a4,
30KpeMa MU 3HAXO/KEHH1 BiJICTaHEe!
Ha MICLIEBOCTI

VY3aransHeHa Teopema Daneca.
[ToniOHI TPUKYTHUKH.
O3Haku MoA10HOCTI TPUKYTHHUKIB.

BiactuBicth Memianu Ta OiCEKTPUCH
TPUKYTHUKA

Tema 3. PO3B’A3YBAHHS ITPAMOKYTHUX TPUKYTHUKIB (/4 200)

YyeHb/ydeHus:

CuHyC, KOCUHYC, TAHI'€HC TOCTPOT0
KyTa IPSIMOKYTHOT'O TPUKYTHHKA.
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HABOJAUTH NPUKJIAIM T€OMETPUUHUX
Gbiryp Ta CHiBBiHOIICHD, YKA3aHUX Y
3MICTI;
MOSICHIOE: 1110 TaKe NOXujia Ta Ii
MPOEKITIS; 10 O3HAYAE «PO3B’SA3aTU
MPSMOKYTHHIN TPUKYTHHUK;
¢popmy.roe:
© eracmueocmi NEPICHAUKYISIPA 1
MOXMJIOT;
O3HauYeHHs1 CUHYCa, KOCUHYCa,
TaHTeHCa TOCTPOTo KyTa
NPSIMOKYTHOTO TPUKYTHHKA;
meopemy Ilidaropa;
CRiBBIOHOUEHHS MK CTOPOHAMH 1
KyTaMu TIPSIMOKYTHOTO
TPUKYTHUKA;
3HAXOJAUTh HA MAJIIOHKAX CTOPOHH
MPSIMOKYTHOTO TPUKYTHHKA,
BIIHOIIICHHS IKMX JIOPIBHIOE CUHYCY,
KOCUHYCY, TAHT€HCY BKa3aHOTO
rOCTPOTO KYTa,
004YMCIII0€ 3HAUCHHS CUHYCA,
KOCHHYyCa, TaHreHca s KyTiB 30°, 45°,
60°;
poBoauTh Teopemy Ilidaropa;
PO3B’SI3y€ MPSIMOKYTHI TPUKYTHUKHU
3aCTOCOBY€ BUBUCHI O3HAYEHHS U
BJIACTUBOCTI JI0 PO3B’sI3yBaHHA 3a/1a4,
30KpeMa MPaKTUYHOTO 3MICTY

Teopema Ilidaropa.

[lepnenaukymsip 1 moxmna, ix
BJIACTHUBOCTI.

CrmiBBiTHOIICHHS M)XK CTOPOHAMM 1
KyTaMU TPSIMOKYTHOTO TPUKYTHHKA.

3HAYEHHs CUHYCA, KOCUHYCa, TAHT€HCa
JESKUX KYTIB.

Po3B’s13yBaHHS PSIMOKYTHHUX
TPUKYTHHKIB

Tema 4. MHOI'OKYTHUMKM. IIJIOLII MHOI'OKYTHHUKIB

(12 200)

Y4yenb/y4eHuus:
HABOAMTH NPUKJIATUA TCOMETPUIHUX
¢Iryp, yKazaHux y 3MiCTI;
MOSICHIOE, 110 TaKe: MHOTOKYTHUK Ta
HOTro eJeMEeHTH; TIIOIAa MHOTOKYTHHKA;
MHOTOKYTHHK, BIIUCAHUM Y KOJIO Ta
OINMCAHMK HABKOJIO KOJIa;
dopmy.roe:

MHOrOKyTHHMK Ta HOTO €JIEMEHTH.
MHOroKyTHHUK, BIIMCAHUH Y KOJIO, 1
MHOTOKYTHHK, OTMCAHUI HABKOJIO

KoOJ1a.

[lonsTTa HJ'IOH_Ii MHOT'OKYTHHKA.
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O3Ha4eHHs. MHOTOKYTHHUKA, [1omi mpsAMOKYTHHKA,
BIIMCAHOTO y KOJIO; MHOTOKYTHHKA, napasieaorpama, pom06a, TpUKyTHUKA,
OIMKMCAHOTO HABKOJIO KOJIA; Tpanerii
meopemy: TIpo TUIOITY
PSIMOKYTHHKA, TTapajesorpama,
TPUKYTHHUKA, TPAIIEIIii;
3anMcy€ Ta NOsICHIE GOPMYJIH TUTOITI
reOMETPUIHHX (DIryp, yKa3aHuX y
3MICTI;
300paxye Ta 3HAXOAUTH HA
MAJIIOHKAX: MHOTOKYTHHK 1 HOTO
€JICMEHTH; MHOTOKYTHHUK, BITUCAHUH Y
KOJIO; MHOTOKYTHHUK, OITUCAHUI HABKOJIO
KOJIa;
CHiBBiAHOCHUTH 3 00'cKTaMU
HAaBKOJIUIITHBOI JIWCHOCTI BKa3aHi y
3MICT1 QITypH;
00YHCJIIOE TIJTONII BKA3aHUX Y 3MICTI
iryp;
3aCTOCOBY€ BUBUYCHI O3HAYECHHS,
BJIACTUBOCTI Ta (GOPMYIIH 70
PO3B’sI3yBaHHsI 3a]1a4, 30KpemMa
3HAXOPKEHHSI IUIOIL PEaJbHUX 00’ €KTIB;
PO3B’s3y€ 3a71a4i HA: PO30OUTTS
MHOTOKYTHHKA Ha PiBHOBEJIHKI;
JOCIIHKEHHST PIBHOCKJIAJEHOCTI
MHOTOKYTHHUKIB TOIIIO

Po3B’si3y€ 3aa4i NpakTHYHOIO 3MIiCTY HA: BU3HAYCHHS BIICTaH1 O HEJOCTYITHOI
TOUYKH; BUCOTHU MPEIMETa; 3HAXOHKEHHS KyTIB (KyTa MiIHOMY JIOPOTH, BIIKOCY,
KyTa, IiJ1 SKUM BUIHO JICSIKUN MPEeMET) TOIIO

9-i1 KJac
IF'EOMETPIA

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

OuikyBaHi pe3yabTaTn 3MicT HAaBYAJIBLHOI0 MaTepiaay
HABYaJIbHO-NI3HABAJIBLHOI AISIVIBHOCTI
Y4HIB
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Tema 1. KOOPAUHATHU HA TIVIOIUHI (8 200)

YyeHb/yyeHuns:
HABOAMTH NMPUKJIATAU CITIBBIIHOIICHbD,
yKa3aHUX y 3MICTI;
MOSICHIOE:
10 TaKe CUHYC, KOCUHYC, TAHTE€HC
KyTiB Big 0° 10 180°; piBHSHHS
irypu;
K MOJICHA 3a0amu Ha KOOPMHATHIN
IUTOIIMHI: TIPSIMY; KOJIO;
($hopmyJroe Teopemu mpo:
BIJICTAaHb MK IBOMa TOYKAMH;
KOOPJMHATU CEPEAMHHM BIAPI3KA;
3aMUCY€ Ta MOSICHIOE:
© ¢hopmynu KOOpJUHAT CEPEANHU
BiJIpi3Ka, BIICTaH1 MIDK IBOMa
TOYKaMH;
PIGHAHHA KOJIA, IPSAMOI;
300paKy€ Ta 3HAXOAUTH HA MAJTIOHKAX
reoMeTpuuHy (Girypy (mpsmy, Komio) 3a ii
PIBHSIHHSIM Y 3a/IaHii cHUCTeMi
KOOpJIMHAT;
o0umcIIIoE:
KOOPIMHATU CEPEIUHHU B1IPI3Ka;
BIJICTAHb MK JIBOMa TOYKaMH,
3aJJaHUX CBOIMU KOOPAUHATAMMU;
AOBOAMTH TEOPEMY IIPO: BIICTaHb MIX
JIBOMa TOYKaMH; KOOPJIMHATH CEPEIMHU
BIJIPI3Ka;
3aCTOCOBY€ BUBUYECHI (popmynu i
pIBHSHHS QIryp A0 PO3B’sI3yBaHHSA 3a/1a4

CuHyc, KOCHHYC, TaHT€HC KyTiB Bif 0°
1o 180°.
TotoxxHOCTI:

sin (180° — o) = sin

cos (180° — a) =—cos a.

Koopaunaru cepenunu Biapi3ka.

Bigcradgs Mk I1BOMa TOUYKAMH 13
3aTAaHUMHU KOOPIMHATAMH.

PiBHSIHHS KOJIa 1 IPSIMOT

Tema 2. BEKTOPU HA IIVIOIIUHI (/2 200)

Y4yeHnb/yueHuus:

HABOIMTb NPHUKJIAAN: PIBHUX,
MPOTUJICKHUX, KOJIIHEAPHUX BEKTOPIB;
MOSICHIOE:

Wo make: BEKTOP; MOIYJb 1
HaMpsM BEKTOpa; OMUHUYHUN
BEKTOD; HYJIb-BEKTOP; KOJIIHEapHI1
BEKTOPH; IPOTHIICKH] BEKTOPH;

Bekrop. Monyib 1 HanmpsiM BEKTOpa.
PiBHICTH BEKTOPIB.

Koopaunaru BekTopa. JlomaBaHHs 1
BiJTHIMAaHHSI BEKTOPiB. MHOKECHHSI
BekTopa Ha yucno. KonineapHi
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KOOPJMHATH BEKTOPa; cyMa 1
PI3HUIISA BEKTOPIB; J0OYyTOK BEKTOpa
Ha YKCIIO;
5K 3a0amu BEKTOP;
SAK 8IOKAACcmu BEKTOP BiJI 3a7aHOT
TOYKH,
3a AKUMU NPABULAMU 3HAXOOSMD:
CyMy BEKTOPiB; 100yTOK BEKTOpa Ha
YHCIIO;
dpopmyroe:
O3HAYeHHsA: PIBHUX BEKTOPIB;
CKaJIsipHOTO TOOYTKY BEKTOPIB;
gracmugocmi: A HaJl
BEKTOPAMH;
300paxye i 3HAXOAUTH HA MAJIIOHKAX:
BEKTOp; BEKTOp, PiBHHIT 200
MPOTUJICKHHM TaHOMY, KOJIIHEapHUH 13
JAHUM, Yy T. 4. 32 MO0 KOOpAMHATAMH;
BEKTOD, 10 IOPIBHIOE CyMi (Pi3HHMIII)
BEKTOpIB, JOOYTKY BEKTOpA Ha YHCJIO;
o0umcJIIoE:
KOOPJMHATH BEKTOPa, CyMHU
(p13HUL1) BEKTOPIB, 100YTKY
BEKTOpa Ha YHUCIIO;
JOBKHUHY BEKTOPA, KyT MiX JIBOMa
BEKTOpaMU;
OOIPYHTOBYE: PIBHICTb, KOJIIHEAPHICTD
BEKTOPIB;
3aCTOCOBY€ BUBUYCHI O3HAUCHHS U
BJIACTUBOCTI JI0 PO3B’SI3yBaHHS 3a/1a4

BekTopu. CKansipHUIA JOOYTOK
BEKTOPIB

Tema 3. PO3B’SAAI3YBAHHS TPUKYTHUKIB (/0 200)

YyeHb/y4eHUs:

NMOSICHIOE, 110 O3HA4a€e «po3B’sA3aTH
TPUKYTHHK;

dhopmy.roe TEOpEMY: KOCUHYCIB;
CHHYCIB;

3anMcy€ Ta MOSICHIOE (OpMyH IUIOINI
TpukytHuka  (I'epona; 3a  aBoMma
CTOPOHAMM 1 KyTOM M)XK HUMH);

300paxkye Ta 3HAXOAUTH HA MAJIIOHKAX

Teopemu KOCHHYCIB 1 CHHYCIB.

dopMyIH 7151 3HAXOHKESHHS TUTOIITI
TPUKYTHHKA
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€JIEMEHTH TPUKYTHHUKA, HEOOXIIH1 st
00YHCIIEHHS HOro HEBIIOMUX
€JIEMEHTIB;

00YHCII0€: TOBKUHU HEBIJIOMUX CTOPIH
Ta TpaJyCHI MIpH HEBIJOMHUX KyTiB
TPUKYTHUKA; TIJIOMII TPUKYTHUKIB,;
3aCTOCOBY€ BUBYCHI (hopMyIH i
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a/1a4

Tema 4. IPABUJIBHI MHOT'OKYTHHUKHU. JOB’KUHA KOJIA. IIJIOLIA

KPYTA (10 200)

YyeHb/y4eHUIs:
HABOIMTH MPUKJIATU TEOMETPUIHIX
¢iryp, ykazaHux y 3MiCTi;
MOSICHIOE, 1110 TaKe: Ayra Koja; JOBXKHHA
KOJIa; TJIOIIA KPYTa; MpaBUIbHUN
MHOTOKYTHUK (TPUKYTHHK,
YOTUPUKYTHUK, IECTUKYTHUK),
BIIMCAHUM Y KOJIO Ta OITMCAHUM HABKOJIO
KOJIa;
CHiBBiTHOCUTH 3 00'€KTaMu
HABKOJIMIIIHBO1 AIMCHOCTI BKa3aHi y
3MICTI PIrypH;
004HCII0E: PaJIlyC KOJa 32 CTOPOHOIO
BIIMCAHOIO B HHOT'O IPABUIILHOTO
MHOTOKYTHUKA (TPUKYTHHKA,
YOTUPUKYTHHUKA, IIIECTUKYTHHUKA) 1
HABIIaKH; PaJilyCc Koja 32 CTOPOHOIO
OIMMKMCAHOTO HABKOJIO HHOTO MPAaBUIIBHOTO
MHOTOKYTHHKA (TPUKYTHHKA,
YOTUPHUKYTHUKA, IIECTUKYTHHUKA) 1
HABITAKH; JOBKWHU KOJIa 1 AYTH KOJIa;
IO KpyTra, CEKTOpa
Oynye; MpaBUIbHUN TPUKYTHUK,
YOTUPUKYTHUK, IECTUKY THUK;
3aCTOCOBY€ BUBUYCHI O3HAYECHHS,
BJIACTUBOCTI Ta (hOPMYIIH 10
PO3B’sI3yBaHHS 3a/1a4

[IpaBuibHUI MHOTOKYTHHUK, MOTO BUIA
Ta BJIACTUBOCTI.

[IpaBriIbHUI MHOTOKYTHHK, BITUCAHUH
y KOJIO Ta OMMCAHUI HABKOJIO KOJIa.

JlopxkuHa koia. JIoBkHHA JyTH KOJa.

[Imoma kpyra Ta HOro 4acTuH

Tema 5. TEOMETPUYHI NEPEMIILIHEHHS (6 200)

Y4yenb/yyeHuus:
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HABOAMTD NPUKJIAAU: - DITyp Ta iX
o0pa3iB Mpy TeOMETPUUHHUX
MePEMIIIICHHAX, YKa3aHUX Y 3MICTi;
biryp, sSiKi MatOTh IIEHTP CUMETPIi, BiCh
CUMETPIT; piBHUX (iryp;
MOSICHIOE, 110 TAKe: TIEPEMIIICHHS
(pyx); o6pa3 ¢irypu npu
reOMETPUYHOMY TepeMilleHH1; ¢irypa,
CUMETPUYHA JIaH1 BITHOCHO TOUYKHU
(npsAMOi); cUMETpisl BIIHOCHO TOUYKHU
(mpsAMoOi); mapanenbHe MEPEeHECEHHS;
MOBOPOT; PIBHICTH QIryp;
dopmy.roe:
© 03HaueHHs: PIBHUX PIryp;
eracmueocmi: IePEMIIICHHS;
CUMETPIi BITHOCHO TOYKH (IIPSMOT);
napaenbHOro NepeHEeCEHHs;
MIOBOPOTY;
300pakye i 3HAXOAUTH HA MAJTFOHKaX
birypu, B Kl mepexoasTh naHi Girypu
IIPU PI3HUX BUAX MEPEMIIICHbD;
OOIPYHTOBY€: CUMETPUYHICTh ABOX
¢Iryp BiIHOCHO TOYKH (TIPSIMOi);
HasIBHICTB Yy (irypu enrtpa (oci)
CUMETPIi; PiBHICTb Piryp i3
3aCTOCYBaHHSM MEPEMIIICHb;
3aCTOCOBY€ BUBUCHI O3HAYEHHS U
BJIACTUBOCTI JI0 PO3B’SI3yBaHHS 3a/1a4

[Tepemimenns (pyx) Ta iioro
BJIACTHUBOCTI.

CumeTpis BIIHOCHO TOYKH 1 TIPSIMOT,
MOBOPOT, MMapajeibHe MepeHeCeHHS .

PiBHicTh diryp

Po3B’si3ye 3aaa4i Ha: 3HaXO/KCHHS HEBIJJOMHUX €JIEMEHTIB peallbHUX 00’ €KTIB;
3HAXOKCHHSI IUIOII PEabHUX 00’ €KTIB, TOKPUTTS IUIOIIMHY MPAaBHJIbHUMH

MHOI'OKYTHHKaMH TOIIIO
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