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[HosicHIOBa/IbHA 3aMIHCKA
MopensHy mporpaMmy CTBOPEHO Ha OCHOBI Jlep)kaBHOTO cTaHAapTy 0a30BOi cepeIHbOI OCBITH.

Meto10 6a30B0i cepeHBOI OCBITH € PO3BUTOK MPHUPOJHUX 3I0HOCTEH, 1HTEpECiB, 00AapyBaHb YUHIB, (OpPMYyBaHHS
KOMITETEHTHOCTEH, HEOOXITHUX I IXHBOI coIfiaiizaimii Ta TPOMaISHCHKOI aKTUBHOCTI, CBIIOMOTO BHOOpPY MOAAQJIBIIOTO
KUTTEBOTO IIISAXY Ta camopearizailii, MpoI0BKEeHHS HaBUaHHS Ha PiBHI MPodUIbHOT OCBITH a00 3700y TTs mpodecii, BUXOBaHHS
BIJIMOBIIAJIbHOTO, ITAHOOJMBOTO CTABJICHHS JO POJWHHU, CYCHIJIBCTBA, HABKOJMIIHBOTO TPHUPOJTHOTO CEPEIOBHUIIA,
HaIllOHATBHUX Ta KYJIbTYPHUX IIIHHOCTEH YKPaiHCHKOTO HAPOTY.

Peanizariiisi MeTu 6a30B0Oi cepeIHbOT OCBITH IPYHTYEThCS HA TAKUX LIIHHICHUX OPIEHTUPAX, SIK:
- [I0Bara /1o 0COOMCTOCT1 Y4HS Ta BU3HAHHS IPIOPUTETY HOT0 1HTEPECIB, TOCBITY, BIACHOTO BUOOPY, MParHeHb, CTABICHHS
y BU3HAUEHHI METH Ta OpraHi3ailii OCBITHROTO MPOIIECY, MATPUMKA M3HABAIILHOTO IHTEPECY Ta HAIOJIETIUBOCTI;

- CTBOPEHHSI OCBITHBOI'O CEPEIOBHUILA, Y SIKOMY 3a0e3nedueHo atMoc(epy JI0BIpH Ta PIBHOTO JOCTYIY KOXXHOTO Y4YHS /10
OCBiTH 0€3 OyIb-sKHNX (HOPM TUCKPUMIHAIIT YYaCHUKIB OCBITHBOTO MPOIIECY Ta MPOSBIB HACKUILCTBA (OYIIHTY);

- JTOTPUMAaHHS MPUHITUIIB aKaJeMIdyHO1 JOOPOYECHOCTI Y B3a€MO/IIi YYaCHUKIB OCBITHBOTO MPOLIECY Ta OpraHi3allii BCixX
BH/I1B HABYAJILHOI JISIHOCTI;

- CTAaHOBJICHHSA BUIBHOI OCOOUCTOCTI yUHS, MIATPUMKA HOTO CAMOCTIHHOCTI, MANPUEMIMBOCTI Ta 1HIIIATUBHOCTI, PO3BUTOK
KPUTUYHOTO MHUCJIEHHSI Ta BIEBHEHOCTI B COOI;

- (opMyBaHHS KYyJIBTYPH 3J0POBOTIO CIOCOOY JKUTTS y4YHS, CTBOPEHHS YMOB I 3a0€3MedeHHs WOro rapMOHIMHOTO
(b13UYHOTO Ta MICUXIYHOTO PO3BUTKY, JOOPOOYTY;

- YTBEP/KEHHS JIFOJICHKOI TJHOCTI, YECHOCTI, MHJIOCEPI, JOOPOTH, CIIPABEIMBOCTI, CIIBIEPEKUBAHHS, B3a€EMOIIOBATH 1
B3a€MOJIONIOMOTH, TOBAaru 70 MpaB 1 CBOOOJ JIOAMHH, 3AaTHOCTI JO KOHCTPYKTHMBHOI B3a€MOJIIi YYHIB MK CO00I0 Ta 3
JOPOCIUMU;

- (GopMyBaHHS B YYHIB aKTUBHOI IPOMAJITHCHKOT MO3UIII1, MATPIOTU3MY, MOBAru J0 KyJIbTYpHUX I[IHHOCTEW YKPaiHCHKOTO
HapOJy, HOTO 1CTOPUKO-KYJIbTYPHOTO HAaI0AHHS 1 TPaIUIIii, TEep:KaBHOI MOBH;

- IUVICKAHHS B Y4YHIB JIIOOOBI JI0 PIAHOTO KParo, BiAMOBIIAILHOTO CTABICHHS /10 JOBKLLIIS.



MeTtor0 MaTeMaTH4HOI OCBITHBOI rajy3i € pO3BUTOK ocoOMCTOCTI y4HsS uepe3 GOpMyBaHHS MaTeMaTHYHOI
KOMITETCHTHOCTI y B3a€MO3B’SI3Ky 3 IHIIMMHU KIIOUYOBUMH KOMIIETCHTHOCTSMH JIJIi YCHINTHOI OCBITHROI Ta MOJANBIIOL
npodeciiftHOl TIsTTbHOCT1 BIOPOJOBXK JKUTTS, IO Mependadae 3aCBOEHHS CUCTEMU 3HaHb, YOCKOHAJICHHS BMIHHS PO3B’s3yBaTH
MaTeMaTU4Hl Ta MPaKTHYHI 3a/adi; PO3BUTOK JIOTTYHOTO MMCIICHHS Ta INCHUXIYHUX BJIACTUBOCTEH OCOOMCTOCTI; PO3YyMIHHS
MO>KJIMBOCTEH 3aCTOCYBAaHHS MaTEeMATUKU B OCOOMCTOMY Ta CYyCHITHHOMY KHUTTI.

Jlami B TaOmuIll TOTaHO KOMITETEHTHICHHUM MMOTEHITIa]l MAaTEMATUIHOI OCBITHBOI TaTy3i.

Ne Kuarwouosi YMiHHSA Ta CTABJIEHHA
KOMIIETEHTHOCTI
1 BianHe BostoainHa | Yminna:
JAep:KaBHOI0 YiTKO 1 3p03yMijio (popMyIrOBaTH JyMKH, apTyMEHTYBAaTH, CTABUTH 3alTUTAHHS 1
MOBOIO pO3IMi3HaBaTH MPoOJIeMH,

dbopMyIIIOBaTH BUCHOBKH Ha OCHOBI 1H(OpMaIlii, mogaHoi B pi3HUX Gopmax,

JIOPEYHO Ta KOPEKTHO BKMBATHU B MOBJIEHHI MAaTEMAaTUYHY TE€PMIHOJIOT110, BECTH KPUTHUHUN
Ta KOHCTPYKTUBHUH J1aJIor,

MIOTIOBHIOBATH CBiM CIIOBHUKOBHIA 3amac

Cmaenenns.
BU3HAHHS BKJIMBOCTI YITKUX 1 JAKOHIYHUX (JOPMYITFOBAHb Ta MOBAra JI0 IEPKaBHOT MOBHU
2 3natHicTh 3maTHICTH cnVIKyBaTHCA PiAHOIO (Y pa3i BIIMiHHOCTI Bij 1epKaBHOI) MOBOIO

CHIIKYBaTHCH Yminna:
pianoro (y pasi PO3yMITH 1 IEPETBOPIOBATH TEKCTU MATEMATUYHOTO 3MICTY P1JIHOIO MOBOIO,
BiZIMiHHOCTI Bij 31CTaBJISATH MAaTEMATUYH]1 TEPMIHM Ta MOHATTS PIAHOIO Ta JEP>KaBHOIO MOBaMH,
Jep;KaBHOI) Ta MPaBUJIBHO Ta JOPEYHO BXXKUBATH MAaTEMATUYHY TEPMIHOJIOTIIO, TPAMOTHO BUCJIOBIIFOBATHUCS
IHO3eMHUMH Cmaenenna:
MOBaMH PO3YMIiHHS IIIHHOCTI MOBHOTO PI3HOMAaHITTS Ta MoBara J10 piJiHOI MOBH

31aTHiCcTh CHIKYBaTHUCH iHO3€eMHMMH MOBAMU
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Yminna:

IIOTIOBHIOBATH CJIOBHUKOBHM 3amac MaTeMaTUYHUMHU TEPMIHAMU 1HIIOMOBHOTO
MOXOJIKEHHS,

31CTaBJISITH MAaTEMaTHYHUA TEPMIH a00 HOTO OYKBEHE MO3HAYEHHS 3 BIATIOBITHUKOM
1HO3€MHOIO MOBOIO JJIs1 MOIIYKY 1H(OpMaIIil B IHIIOMOBHHX JIKEpeiax

Cmaenenna:

YCBIIOMJICHHSI BXKJIMBOCTI MIPaBUJIBHOTO BUKOPUCTAHHS MaTEMaTUUYHUX TEPMIHIB Ta IXHE
NO3HAYEHHS B PI3HUX MOBAaxX Y HABUYAHHI Ta MOBCIAKACHHOMY XKHUTTI

MaremaTuuHa
KOMIIETEHTHICTH

Yminna:

OTnepyBaTH TEKCTOBOIO 1 YUCTIOBOIO 1H(POpMAITI€r0, TEOMETPUYHUMH 00’ €KTaMH Ha TIJIOIIHHI
Ta B MPOCTOPI,

BCTAHOBJIIOBATH KUIBKICHI Ta MPOCTOPORBI BITHOIIEHHS MiXK peaIbHUMU 00’ €KTaMHU
HABKOJIMIITHKOT A1IMCHOCTI (TPUPOHUMHU, KYJIbTYPHUMHU, TEXHIYHUMH TOIIO),
oOupartu, CTBOPIOBATH 1 JOCTKYBaTH HAUIIPOCTIII MaTEMaTUYH1 MOJIEJI pealbHUX
00’€KTIB, IPOIIECIB 1 SIBUILI, IHTEPIPETYBATH Ta OL[IHIOBATH PE3yJIbTaTH,
3M1MCHIOBATH MTPOTHO3U B KOHTEKCTI HABYAIBHUX 1 MPAKTUYHUX 33724,

JIOBOJIUTHU TIPABUIILHICTh TBEPKCHB,

3aCTOCOBYBATH JIOT1YHI CIOCOOM MUCJICHHS i Yac PO3B’sI3yBaHHS MI3HABAIIbHUX 1
NPaKTUYHHUX 3a7a4, IIOB’SI3aHUX 3 pEAIbHUMHU 00’ €KTaMH,

BUKOPHCTOBYBAaTH MaTEMATUYHI METO/IU B )KUTTEBUX CUTYaIIIsIX

Cmaenenna:

TOTOBHICTh IIYKATH MOSICHEHHS Ta OLIIHIOBAHHS MPABUJIBHOCTI APTYMEHTIB,
YCBIJJOMJICHHS BQXKJIMBOCTI MATEMATHKU SIK MOBH HAYKH, TEXHIKH Ta TEXHOJIOT1

KoMnereHTHOCTI
B rajysi
NPUPOTHUIHX
HAYK, TEXHIKH i
TEeXHOJIOT il

Yminna:

OyayBaTH Ta JOCTIKYBAaTH MaTeMaTHYH1 MOJIE1 IPUPOTHUX SBUII] 1 IPOIIECIB,
pPOOUTH BUCHOBKHM Ha OCHOBI MIpKYBaHb Ta CBI1IY€Hb,

OOTIpYHTOBYBATHU PIIICHHS

Cmasnenns:

KPUTUYHE OIIHIOBAHHS TIOCSATHEHh HAYKOBO-TEXHIYHOTO MPOTPECY,

YCBIJIOMJICHHS] BYKJIMBOCTI MATEMATHKH ISl ONKMCY Ta Mi3HAHHS HABKOJIMIITHHOTO CBITY
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InHoBanmiliiHicTL

Yminna:

reHepYBaTH HOBI 11€1 111010 pO3B’A3aHHS MPOOJIEMHOI CUTYaIlii, aHaJ13yBaTH Ta IJIaHyBaTH
iXH€E BTUICHHS

Cmaenenns:

BIJIKPUTICTH JIO IHHOBAIIi}, TO3UTHUBHE OIIHIOBAHHS Ta MATPUMKA KOHCTPYKTUBHUX 1711
1HIINX 0Ci0

ExoJioriuna
KOMIIETEHTHICTH

Yminna:

pO3Ii3HaBaTH MPOOJIEMH, 1110 BUHUKAIOTh Yy JOBKULII, SIKI MOXHA PO3B’sA3aTH,
BUKOPHCTOBYIOYM 3aCO0M MaTeMaTUKH,

OIIHIOBATH, MPOTHO3YBATH BIUIMB JIFOJCHKOT AISJILHOCTI HA JOBKIUIS yepe3 moOya0By Ta
JOCITIKCHHSI MaTeMaTUYHUX MOJICJICH MPUPOIHUX MPOLIECIB 1 IBUII]

Cmaenennsa:

3aI[1KaBJICHICTh Y JOTPUMAHHI YMOB €KOJIOTTYHOI O€3MEKHU Ta CTAIOMY PO3BUTKY
CYCITUIbCTBA,

BU3HAHHS POJIi MATEMATUKH B PO3B’s3aHHI TPOOJIEM JTOBKIJIIS

Indopmaniiino-
KOMYHIiKaliiHa
KOMIIETeHTHICThH

Yminna:

CTPYKTypyBaTH JlaHi,

JISITH 32 AJITOPUTMOM Ta CKJIAJIaTH allTOPUTM,

BU3HAYATH JIOCTATHICTh JaHUX JJIS PO3B’A3aHHS 3a]1a4i,
BUKOPHUCTOBYBATHU P13H1 3HAKOB1 CUCTEMHU,

OIIIHIOBATH JIOCTOBIPHICTH 1H(OpMAIIi,

JIOBOJUTH 1ICTUHHICTH TBEP/I’KECHb

Cmaenenna:

KPUTUYHE OCMUCIICHHA 1HQOpMaLlii Ta JpKepen 11 OTpUMaHH4,
YCBIJJOMJICHHS BaXKJIMBOCTI 1HPOPMALIIMTHO-KOMYHIKALIIITHUX TEXHOJIOT1H /17151 €()eKTUBHOTO
pO3B’si3aHHS] MAaTEMAaTUYHUX 3a/1a4

HaBuanus
BIIPOAOBIK KUTTH

Yminna:

OpraHi30BYBaTH Ta MJIAHYBATH CBOIO HABYAJIbHY JISUTbHICTB,

MOJICTIIOBATH BJIACHY OCBITHIO TPAEKTOPIIO, aHAII3yBaTH, KOHTPOJIIOBATH, KOPETYBAaTH Ta
OIIIHIOBATH PE3YJbTATH CBOET HABUAJIBLHOI JISIIBHOCTI,
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JOBOJUTH MPABUIbHICTh YU IOMUJIKOBICTh CYA’KEHb

Cmaenenna:

YCBIIOMJICHHS BIIACHUX OCBITHIX MOTPeO Ta LIHHOCTI HOBUX 3HAHb 1 YMiHb,
3alliKaBJICHICTD Yy Mi3HAHHI CBITY Ta pO3yMIHHS BaXKJIMBOCTI HABYAHHS BIPOIOBXK KHUTTA,
IparHeHHs BAOCKOHAIIOBATH PE3YJIbTATH JIFOJICHKOI TiSTbHOCTI

I'pomagsinchKi Ta
coiaJabHi
KOMIIETEHTHOCTI

I'pomaasiHCHhKI KOMIIETEHTHOCTI

Yminna:

BUCJIOBJIFOBATH BJIACHY TYMKY, CJIyXaTH 1 4yTH IHIIMX OC10, OI[IHIOBATH apryMEHTH Ta
3MIHIOBAaTH JIyMKY Ha OCHOBI JIOKa3iB,

aHaJ13yBaTH 1 KPUTUYHO OIIIHIOBATH COLIAJIbBHO-€KOHOMIYHI MOAI1 y JIepKaBl Ha OCHOBI
CTaTUCTUYHUX JJAHUX,

BpaxyBaTH MMPaBOB1, €TUYHI 1 COIIaJIbHI HACIIAKYA NPUUHSITTS PIIICHb,

po3i3HaBaTy 1H(opMaIiiHI MaHITY ST

Cmaenennsa:

HAJIAIITOBAHICTh HA JIOT14YHE OOIPYHTYBAHHSI MMO3ULIT 0€3 epeI4acHOTO Mepexoy 10
BHCHOBKIB

ConiajbHi KOMIIETEHTHOCTI

Yminna:

CHIBITPAIIOBATH B KOMaH1 U1 PO3B’sI3aHHS pobIieMH,

apryMEHTYBaTH Ta 00CTOIOBATH BJIACHY MO3UIIIIO,

NpUMaTH apryMEHTOBAaH1 PIIlICHHS Ha OCHOBI aHaII3y BCIX JaHUX Ta (HOPMyBaHHS
NPUYMHHO-HACTIIKOBUX 3B’ A3KIB MPOOJIEMHOI CUTYaIlli

Cmaenenna:

BIJIMOBIJAIBHICTD Ta 1HIIIATUBHICTH, BIEBHEHICTH y COOI;

pIBHE CTaBJICHHS JIO IHIIKMX OCI0 Ta BiJIMOBIAAIBHICTD 3a CHIJIBHY CIIPaBY
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KyabTypHa
KOMIIETEHTHICTH

Yminna:
0aunTH MaTeMaTHUKy Y TBOPAaX MUCTEIITBA,
OynyBatu ¢irypu, rpadiku, CXeMH, JlarpaM# TOIIIO,
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YHAOUYHIOBAaTU MaTEMaTUYH1 MOJIETI,

3M1MCHIOBATH HEOOX1H1 PO3pPaxXyHKH JJIsl BCTAHOBJICHHS ITPOTIOPIIIA, BIATBOPEHHS
NEPCIIEKTUB, CTBOPEHHS 00’ €MHO-TIPOCTOPOBUX KOMITO3HUIIIH

Cmaenenna:

YCBIIOMJICHHSI B3a€MO3B’sI3KIB MaTEMAaTUKH Ta KyJIbTYpH Ha MPUKIIAJax 13 )KUBOMHCY,
MY3HUKH, apXITEKTypH TOLIO,

PO3yMIHHS BaKJIMBOCTI BHECKY MAaTEMATHKIB y 3aTAJIbHOCBITOBY KYJIbTYPY

11 | IlinmnpuemauBicty | Yminna:

Ta piHaHCOBA reHepYyBaTH HOBI 1]1€1, aHATI3yBaTH, YXBaJIIOBATH ONTUMAJIbHI PIIICHHS, PO3B’A3yBaTH
rPaMOTHICTh YKUTTEBI IPOOJIEMH,

00CTOIOBATH CBOIO MO3UIIII0, TUCKYTYBaTH,

BUKOPHUCTOBYBATHU PI3HI CTpaTerii, IIIyKaTH ONTUMAJIbHI CTOCOOU PO3B’sI3aHHS MTPOOJIEMHUX
CUTYaIlli,

OyayBaTH Ta JTOCHIKYBATH MaTEMaTUYHI MO/l EKOHOMIYHUX MPOIIECIB,

TJTAaHYBAaTH Ta OPTaHi30BYBATH IsUTBHICTH JIJISl JOCSATHEHHS IILJIEH,

aHaJ3yBaTH BJIACHY €KOHOMIUHY CUTYallil0, POJUHHUMN OI0IKET, BAKOPUCTOBYIOUHU
MaTEMaTH4YHI METOIH,

POOUTH CTIOKUBYMN BUOIP MOCIYT 1 TOBapiB Ha OCHOBI YITKUX KPUTEPIiB, BUKOPUCTOBYIOUU
MaTeMaTH4IH1 BMIHHS

Cmaenenna:

OIIQ/IJIUBICTD 1 MOMIPKOBAHICTh, PO3YMIHHS BOXKJIMBOCTI MaTEMAaTUYHUX PO3PAXyHKIB Ta
OITIHIOBaHHS PU3UKIB

ba30Bi 3HaHHA MaTeMaTHUYHOI OCBITHBOI raiy3i s 7-9 knaciB, nepeadaueHi Jep>kaBHUM CTaHIApTOM, IO Peali3yloThCs
I[1€10 TPOTPaMOI0, € TAKUMHU.

Mertoo00riss MaTeMaTUKU: MaTeMaTHIHA TEPMIHOJIOTISI 1 CUMBOJIIKa; MaTEeMAaTUYH1 TBEPKEHHS; aKCIOMH 1 TEOPEMH;
METO/IU I0BEJICHHS TBEP/DKECHb; IHIYKTUBHI Ta J€AYKTUBHI MipKyBaHHS; (POPMYITIOBaHHS, TOBEJACHHS Ta CIPOCTYBAHHS T1IOTE3;
METO]T MATEMaTHYHOTO MOJICITFOBAHHSI.

Yucna 1 BUpa3u: 4uCIOBl MHOKUHU; HATYpabHI, IIUTl, parlioHaIbHI Ta ippallioHaIbHI Ynca, 11 3 HUMH Ta iX TOPIBHSHHS,
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JECATKOBI IpoOU; BITHOIIECHHS 1 BITHOCH1 BEJIMUYMHHU, BIICOTKH, IPOTIOPIIii; BUPA3H Ta X MEPETBOPECHHS.

PiBHSIHHS 1 HEPIBHOCTI: PIBHSHHS Ta CUCTEMHU PIBHSHB; HEPIBHOCTI T4 CHCTEMHU HEPIBHOCTEIA.

OyHKIi1: QYHKIIOHATIBHI 3aJI€KHOCTI; €JIEMEHTapHI (PYHKIIIT Ta X BIACTUBOCTI; YHMCIIOBI MOCIIIOBHOCTI; apudMeTHyHa Ta
reoMeTpUYHa MpOrpecii.

["'eomeTpist 1 BUMIpIOBaHHSI TEOMETPUYHUX BEJIMYMH: IIEPBUHHI T€OMETPUYHI 00’ €KTH ((IrypH Ta BiTHOIIEHHS); aKCIOMH
MJIaHIMETPI1; HAUMPOCTIII TeOMETPUYHI (QIrypH; TPUKYTHUKH, MHOTOKYTHUKH; OCHOBH1 T€OMEeTpUYH1 (hOpMHU: JiH1i, TOBEPXHI,
TiJIa; KOJIO 1 KPYT; MHOTOTPAaHHUKH 1 TUJIa 00epTaHHs: MIPU3Ma, MipaMijia, IWIHAP, KOHYC, KyJIs; TEOMETPUYHI IEPETBOPEHHS
(pyxu, nepeTBOPEeHHs MOI0HOCTI); PIBHICTh Ta MOAIOHICTH (Iryp; BUMIPIOBaHHS BIAPI3KIB Ta KYTIB; IUIOLIA MJIOCKOT
reoMeTpuyHoi Pirypu; 00’eM Ta MIIolIa MOBEPXHI TLIa; BAMIPIOBAHHS Ta 00UMCIEHHS 1011 1 00’ €MIB iryp.

Koopaunatu 1 BEKTOpHU: cucTEMa KOOPJMHAT, MPSIMOKYTHA JIEKAPTOBA CUCTEMA KOOPJMHAT; JIiHIT B MPSIMOKYTHIM JIeKapTOBIH
CHUCTEMI KOOpJWHAT Ha IUIONIWHI; CKAJSIPHI Ta BEKTOPHI BEJIMUUHM; KOOPJIUHATU BEKTOPA; BIAHOIICHHS BEKTOPHUX BEIUMYMH;
orieparlii HaJl BEKTOpaMH.

JlaHi, cTaTHCTUKA Ta UMOBIPHICTB: JIaHI, iX BUIH, IIPEJACTABICHHS Ta MIEPETBOPECHHS; CTATUCTHYHE JIOCIIHKESHHS Ta HOTO
OCHOBHI €TalM; YACIOB1 XapaKTEPUCTUKHU BUOIPKH; €IEMEHTH KOMOITHATOPUKH; UMOBIPHICTh BUMIAIKOBOT MOIIi.

Mooenvna npocpama «Mamemamuxa (inmezposanuit Kypc). 7-9 Knacu» micmumso aneedpaiumy i 2eomempuyHr)y cKiaoosi.

Xapaxkmepucmuka HaguaibH020 3micmy i 0cooOaUEOCH el peanizauii anizedpaiunoi ckn1adoeoi Kypcy

Anzebpaiuna cknaoosa inmezpoeanozo Kypcy B 7-9 Kiiacax 3akiajiiB 3arajbHOi CEpeHBOT OCBITH JIOTTYHO MPOJIOBKYE
peanizaliiio 3aBJjaHb MaT€MaTU4YHOI OCBITH 300yBadiB OCBITH, pO3MOYaTy B MOYATKOBIM IIKOJI Ta 5—6 Kjacax ceperHboi
IIKOJIA, PO3IIMPIOOYHN Ta JOTIOBHIOIOUH 111 3aBAaHHS BIAMOBIIHO /10 BIKOBUX 1 MI3HABAIBHUX MOKIIMBOCTEH 37100yBaviB OCBITH.

Tyt MoxHa Ha3BaTH Taki OCHOBHi 3MICTOBI JIHII: apugmemuxa, eremenmu ancedbpu; Qyuxyii; oani, cmamucmuxa ma
UMOBIPHICND.

3micmoea ninia «Apugpmemuka) € 6a3010 AJi1 NOJANBIIOTO BUBUCHHS YYHSMU MAaTE€MAaTUKH, CIPUSE PO3BUTKY iXHBOTO
JIOTIYHOTO MHUCJEHHS, (OPMYBAHHIO BMIHHSI KOPUCTYBATHCSl alrOpUTMamMH, a TaKoX HAOYTTIO MPAKTUYHUX HABUYOK,
NOTPIOHUX Y TOBCSKJICHHOMY JKUTTi. PO3BUTOK MOHSTTSA MPO YHMCIO B OCHOBHIM IIKOJII TMOB’S3aHUM 3 pallioHAJILHUMH Ta
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IppalioHaIbHUMU YUCIIaMH, (POPMYBaHHSM MEPBUHHUX YSIBICHb MPO AIMCHE YUCIIO.

3micmoesa ninin «Enemenmu anzeopay cripuse GOpMYyBaHHIO B yYHIB MaTeMAaTHYHOrO amapary JUisl pO3B’sI3yBaHHS
3aBJIaHb 13 PO3JILIIB MAaTEMATUKH, CYMIKHUX MPEIMETIB 1 peasibHOCTI. MoBa anredOpu MiAKPECTIOE 3HAUCHHS MAaTEMAaTUKHU K
MOBH JJI MOOYTOBH MaTeMaTUYHUX MO/IEJIEH MPOIIECiB Ta ABUIL HABKOJIUIITHHOTO CBITY. PO3BUTOK aJlrOPUTMIYHOTO MUCJICHHS,
NOTPIOHOTO, 30KpeMa, ISl OCBOEHHS Kypcy 1H(GOpPMATHUKU Ta OBOJIOJIHHS HAaBUYKAMHU JEIYKTUBHUX MIPKYBaHb, TAKOXK €
3aBJIaHHSMU BUBUYEHHS aJIreOpHu.

3micmoesa ninin «@Pynkuyii» cupsMoBaHa Ha OTPUMAHHS IIKOJISPaMU KOHKPETHUX 3HAHb MPO (PYHKITIT SK HAaWBaKITUBIIII
MaTeMaTU4YH1 MOJIETI JIJIsl OMKCY Ta JOCTIHKEHHS PI3HOMAHITHUX TpolieciB. BUBYEHHS bOTro Matepiaay CIpHsie pO3BUTKY B
YUYHIB YMIHHS BUKOPHUCTOBYBATH Pi3HI MOBU MaTEMaTHKH (CIIOBECHY, CUMBOJIIYHY, rpadiuHy, TaOIUUHYy), pOOUTH BHECOK Y
(dbopMyBaHHS YSBIIEHb IPO POJIb MATEMATUKX B PO3BUTKY LIMBLII3AIIT Ta KYJIbTYPH.

3micmosa ninia «/lani, cmamucmuka ma UMOGIPHICMb» — KOMIIOHEHT MaTEMAaTHYHOI OCBITH, IO MOCUIIIOE HOTO
OpUKJIaJHE Ta MpakTuyHe 3HadyeHHs. L{ell marepian moTpiOHMiA nepenyciMm st pOopMyBaHHS B YYHIB YMIHHS COpUMMAaTH 1
KPUTUYHO aHaji3yBaTu 1H(OpMaIilo, MOJAaHy B Pi3HUX (QopMax, po3yMiTH HMOBIPHICHUM XapakTep OaratboX peanbHHX
3aJIEKHOCTEH Ta MPOILIECiB, MPOBOAUTH HAMMPOCTII HMOBIPHICHI pO3paxyHKU. BUBUEHHS OCHOB KOMOIHATOPUKH 1aCTh 3MOTY
YUYHEBI1 3/11MCHIOBATH PO3IJIsi/ BUIAJIKIB, EPeOip 1 MiAPaxXyHOK YUCIA BaplaHTIB, Y TOMY YHCII B HAUMPOCTIIIHNX MPUKIIATHUX
3aB/IaHHSAX.

OCHOBHUMHM 3aBJAaHHSIMH aireOpaiyHoi CKIaJ0BOI IHTETPOBAHOTO Kypcy € (OpMyBaHHS BMiHb BUKOHYBATH TOTOXKHI
NEpPEeTBOPEHHS LUIMX 1 JpOoOOBHUX BHpa3iB, PO3B’SI3yBaTH PIBHSAHHSA 1 HEPIBHOCTI Ta iX CHCTEMH, BHKOPUCTOBYBATHU
(YHKIIOHAJIbH1 3aJIEKHOCTI MK 3MIHHUMH BEJIMUYUHAMU, TOCTATHIMU JJIs1 BUIBHOTO X BUKOPUCTaHHS Y BUBYEHHI MaTeMaTUKU
1 CYMDKHUX MPEAMETIB, a TAKOX JJII MPAKTUYHUX 3aCTOCYBaHb. BakiiBe 3aBIaHHs MOJISATa€e B 3ally4€HHI 3/100yBayiB OCBITH
710 BUKOPUCTAHHS PIBHSIHB Ta iX CHUCTEM, a TAaKOX (PYHKIIIN K 3aCO0IB MATEMAaTHYHOTI'O MOJIEIIIOBAHHS PEAIbHUX MPOIIECIB 1
SBMIL, PO3B’SI3yBaHHS Ha LI OCHOBI MNPUKJIAJAHUX Ta IHIIMX 3a7ad. Y TMpoleci BUBYEHHs anredpaiuyHoi CKJIaao0BOi
IHTErPOBAHOTO KYPCY MOCUIIOETHCS POJIb OOTPYHTYBaHb MAaTEMaTUYHHUX TBEPKEHb, IHIYKTUBHUX 1 IEYKTUBHUX MIPKYBaHb,
dbopMyBaHHS PI3HOMAHITHUX aJTOPUTMIB, L0 MAa€ CIPHUSATA PO3BUTKY JIOTIYHOIO MUCJICHHS Ta aJTOPUTMIYHOI KYJIbTYpHU
3100yBayiB OCBITH.

Ha oMy etami oTpuMaHHsS 0a30BO1 MaTeMaTUYHOI OCBITH ii 37100yBaul MOYMHAIOTH O3HAHOMIIIOBATHUCS 3 JIMCHUMU
yuciaamMu. Tak, 10 YMCIOBUX MHOXXHH, sIK1 3HAIOTh YUHI, I0Jy4a€ThCsl MHOXKHHA 1ppallioHaJIbHUX YUCE].

OcHoBy anreOpaivuHoi CKIJIAJ0BOI KypCy CTAaHOBIISATH IEPETBOPEHHS palllOHAIBHUX Ta IppallloOHAIbHUX BUpa3iB. Baxianeo
3a0e3neynTy (QOopMyBaHHS BMiHb 37100yBadiB OCBITM BHKOHYBAaTM OCHOBHI BHJM MEPETBOPEHb TAKUX BHpPA3iB, L0 €
HepelyMOBOIO MOJANBIIOr0 YCHIIIHOTO 3aCBOEHHS KypCy Ta BUKOPUCTaHHS MaTeMaTHYHOTO arapary IiJ1 4ac BUBYCHHS 1HIINX
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MIKUIBHUX IpeaMETIB. Po3risgaeTbes MOHATTS CTENEHS 13 MMM ITOKa3HUKOM Ta HOTo BJIACTUBOCTI.

IcToTHOTO PO3BUTKY HAOyBa€ 3MICTOBA JIIHIS PIBHSHB Ta HEpiBHOCTEH. [Ipoliec po3B’si3yBaHHS PIBHAHHS TPAKTYEThCS SIK
MOCJIIJOBHA 3aMiHa TAHOTO PIBHSHHS PIBHOCHJIBHUMHU HOMY pIBHSIHHSAMU. Ha OCHOBI y3araJibHEHHS BiJIOMOCTEH PO PIBHSHHS,
30100yTHX y TONEPENHI POKU, BBOAUTHCS MOHATTS JIHIHHOTO pIBHAHHS 3 OJHIEI0 3MiHHOWO. Kypc mepen0avae BUBUEHHS
JIHIAHUX PIBHSHB, KBAJPAaTHUX PIBHAHb Ta PIBHIHbB, K1 3BOAATHCS N0 JiHIHHUX a00 KBajpaTHUX. Po3risgatoTecs cuctemMu
JIHIAHUX PIBHSAHD Ta PIBHSAHB APYTOro cTeneHs 3 Jsoma 3MiHHUMU. [1[0/10 ocTaHHIX, TO yBary 30cepePkeHO Ha CUCTEMaXx, /e
OJIHE PIBHSIHHS JPYTOro CTEMEHs, a Apyre — nepioro creneHs. [lependadyeno po3riss Juiie HampOoCTIIUX CUCTEM PIBHSHb,
y SIKUX 0OMJIBA PIBHSHHS APYTrOTO CTETEHS.

EnemenTapHi BiJOMOCTI PO YMCIIOBI HEPIBHOCTI JIOMTOBHEHO 1 PO3IIMPEHO 32 PAXYHOK BUBYECHHS BIIACTUBOCTEH YMCIIOBUX
HEPIBHOCTEH, PO3IIIALY JIHIMHMX HEPIBHOCTEM 3 OJHIEI0 3MIHHOK, KBaJpPAaTHUX HEPIBHOCTEH Ta iX pO3B’SI3yBaHHS.
Posrisigaerbest po3B’si3yBaHHS CUCTEM JIBOX JIIHIMHUX HEPIBHOCTEH 3 OJIHIE€IO 3MIHHOIO.

3HavHe MiCIle BIIBOAUTHCS 3aCTOCYBAHHIO PIBHSIHbB, HEPIBHOCTEH Ta X CHUCTEM JI0 PO3B’sI3yBaHHS PI3HOMAHITHUX 3a/ad,
y TOMY YMCIII IpHUKIaaHoro 3micty. Ls poboTa mpoHu3ye BCl TeMu anreOpaidyHoi CKIIaJ0BOi IHTErPOBAHOIO Kypcy. Baxiue
3HAUYEHHA HaJaHO (OPMYBAaHHIO BMIHHS CTBOPIOBATH MaTeMaTHUYHY MOJENb 3ajayl y BUIJISIAL PIBHSAHHS, HEPIBHOCTI abo
CUCTEMHU pPIBHSHb UM HEPIBHOCTEW 1 Hajaial — 3aCTOCOBYBAHHIO BIAMOBIAHOIO AITOPUTMY IJisi PO3B’SI3yBaHHS CTBOPEHOI
MaTEeMaTUYHOI MOJIEJ] Ta TPAKTYBaHHIO OTPUMAHO1 BIMOBIII.

VY 7 xnaci BBOAUTHCS OJHE 3 (QyHAAMEHTAIBHUX MAaTeMAaTUYHUX MOHATHh — MOHATTS (QYHKINI. Y I[bOMYy caMOMy KJiaci
po3riisaaeTbes diHiMHA GyHKIIS Ta ii rpadik. [HI BuayM GyHKIIN pO3IrIISIalOThCS Y 3B’SI3KY 3 BUBUYEHHSIM BiJIIOBITHOTO
Marepiaiy, 10 CTOCYEThCS PEIITH 3MICTOBUX JIIHIN Kypcy. 30kpemMa, y 8 kiaci B TeMi «PaltioHanbsH1 BUpa3m» 37100yBadi OCBITU

O3HAMOMITIOIOTECS 3 QYHKIIEK Y = — Ta ii BIacTMBOCTAMHU, a B TeMi «KBaaparhi kopeHi» — 3 QyHKIisMu y = X>1 Y = JX Taix
X

BJIACTUBOCTAMU. Y 9 Kilaci po3risaaeTbes KBaapaTuuHa QpyHKiis. BuB4eHHs BinacTuBOCTeH 3a3HadeHUX (QYHKIIIN €, 30KpeMa,
HIATPYHTSIM IS PO3B’3yBaHHS BIAIOBIIHUX PIBHSAHB 1 HEPIBHOCTEW Ta X CHUCTEM, a TAaKOX JJIs rpadiuHOTO LTIOCTPYBaHHS
OI'0 PO3B’SI3yBAHHS.

Takum unHOM, (PYHKITIOHAJIbHA JIIHIS IPOHU3YE BCIO allre0paidHy CKJIaJIOBY Kypcy 7/—9 KiaciB 1 pO3BUBAETHCS B TICHOMY
3B’S13KY 3 TOTOKHUMHU MIEPETBOPEHHSIMHU, PIBHSIHHSAMM 1 HEpIBHOCTAMU. BriacTuBOCTI yHKIII# 3a3BUYail BCTAHOBIIOIOTHCSA 3a iX
rpadikaMu, TOOTO Ha OCHOBI HAOUHUX YSIBJICHB, 1 JIUIIIE JCSK] BJIACTUBOCTI OOTPYHTOBYIOTHCS aHAJIITUYHO. Y Mipy OBOJIOJIIHHS
3100yBayaM OCBITM TEOPETHUYHHUM MaTepiajioM KUIbKICTh BJIACTHUBOCTEH, IO MIAJATal0Th BUBYEHHIO, TMOCTYIOBO
30uIbIyeThes. 11 yac BUBYeHHs (PyHKIIIM YiibHE MICIE BIIBOJUTHCA (POPMYBAaHHIO BMIHb OyAyBaTH i aHaNi3yBaTu rpadiku
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byHKIIIH, XapakTepu3yBaTu 3a rpadikamu QyHKIIIH IPOIIECH, K BOHH OITUCYIOTh, CTPOMOKHOCT1 PO3yMITH (YHKIIIIO SIK IEBHY
MaTeMaTUYHy MOJIeJNIb pealibHOTo mpotiecy. Jlo 3MicToBO1 JiHIT « DYHKIII1» BKIFOYEHO MOHATTS MOCTIJOBHOCTI, apuMETUHIHOT
Ta TEOMETPUYHOI MPOTrPeECi.

[Tpuxnagna cripsiMOBaHICTh BUBYCHHS (DYHKIIIN, PIBHSAHb, HEPIBHOCTEN TOMIOBHIOETHCS O3HAMOMIICHHSIM 3 €JIEMEHTaMU
KOMOIHATOPHKH, TeOpii KIMOBIPHOCTEH Ta CTATUCTHUKHU.

Xapakmepucmuka HAgUAIbHO20 3MICHY 1l 0CO0AUBOCM eIl peani3auii 2e0MempuiHol CK1ad0e8oi Kypcy

I'eomempuuna cknadoea inmezposanozo Kypcy B 7-9 xjacax 3akiaJiB 3arajbHOi CEpeIHbOI OCBITU JIOTTYHO MPOJIOBXKYE
peaizaliio 3aBJaHb MaTEMaTUYHOI OCBITH 3/100yBayiB OCBITH, pO3MOYATY B MOYATKOBIM IIKOJI1 Ta 5—6 KJjlacax CepeHbOI IIIKOJIH,
PO3IIMPIOIOYH 1 IOTTOBHIOIOYH 111 3aBJIaHHS Bi/IMOBITHO J0 BIKOBUX 1 M3HABAIILHUX MOKIIMBOCTEH 3/100yBayiB OCBITH.

TyT MO>XHa BUAUTMTH TaKi OCHOBHI 3MICTOBI JIHIT: HAOUHA 2eomempis, 2eomempuyHi icypu ma ix 61acmMuoCcmi, 2eoMempudHti
8eNUUUHU, KOOPOUHAMU, BEKMOPU, NOYAMKOBL 8i00MOCHI 31 cmepeomMempii.

3micmoea ninia «Haouna 2eomempiay cupusie pO3BUTKY IPOCTOPOBUX YSIBJICHb YUHIB Y paMKaX BUBUEHHS TUIaHIMETPII.

3micmosi ninii «l'eomempuuni ¢picypu ma ix enacmueocmi» ta «Il'eomempuuni @equyuUHU» HANICHI HAa OTPUMAHHS
KOHKPETHUX 3HaHb MPO TeOMETPHUYHY GITypy SK HAWBAKIUBIINIY MATEeMaTHYHY MOJENb JUIsl ONUCY HABKOJUIITHHOTO CBITY.
CucremarnyHe BUBYEHHS BJIACTUBOCTEN TIe€OMETpUYHUX (Iryp JacTh 3MOTY PO3BUHYTH JIOTIYHE MHCIEHHSA Ta MOKa3aTu
3aCTOCYBaHHA LMX BJIACTUBOCTEH MiJl Yac po3B’s3yBaHHS 3aBAaHb OOYHMCIIOBAIBLHOTO Ta KOHCTPYKTUBHOIO XapaKTEPy, a TAKOX
M1J1 Yac PO3B’A3yBaHHs MPAKTUYHUX 3aBJaHb.

Marepiai, noB’si3anuii 31 amicmosumu ainiamu «Koopounamuy ta « Bekmopuy, 3Ha4HOI0 MIpOIO HECE B COO1 MIXKIIPEIMETHI
3HAHHS, SIK1 3HAXOASATh 3aCTOCYBaHHS y PI3HUX MaTEeMAaTUYHUX JTUCIMIUIIHAX 1 CyMIKHHUX MTpeAMeTaXx.

["onoBHA JiHIA T€OMETPUYHOI CKJIaJ0BOi IHTEIPOBAHOTO KypCy — reoMeTpuyHi1 Pirypu Ta ix BiactuBocTi. llepmopsanumu
MOHATTSAMH KypCy € OCHOBHI (Haitnpocrili) reomerpuuti irypu (mouka, npsima, niowuna) Ta OCHOBHI BiTHOIIEHHS (Hanesxcamu,
Jlesfcamu migic), siKi CTocyroThes mux (iryp. Lle Heo3HauyBaH1 MOHSITTS — U1 HUX HE (OPMYIOTHCS O3HAYEHHS, aJie iXHIN 3MICT
PO3KpUBAETHCS 4YEpe3 OIUC, TOKa3, XapakTepucTuky. JIis 1HIMX TOHSATH (OPMYNIOIOTH O3HAYEHHS, a iX BJIACTHBOCTI
BCTAHOBJIIOIOTHCS IUISIXOM JOKa30BUX MlpKyBaHB 3100yBayi OCBITH MalOTh YCBIJOMHTH, IO MiJ Yac JOBEACHHS TEOPEM MOXKHA
KOPHCTYBATHCS O3HAUCHHSMH, aKcioMaMH 1 paHile JOBEACHUMHU TeopeMaMu. TakuM YHHOM, BiIOYBA€THCS TOCTYNOBUH Mepexia
BiJl HAOYHO-THTYITUBHOTO 0 (HOPMAITBHO-JIOTIYHOTO IMiIXOY.

®irypu, 1110 BUBYAIOTHCS: Ha TUIOIIMHI — TOUKa, IPSIMa, BIP130K, MPOMiHb, KyT, TPUKYTHUK, YOTUPUKYTHUK, MHOTOKYTHHK, KOJIO,
KpyT; y MpocTopi (KpiM Ha3BaHUX ) — MpU3Ma, mipamija, MIHHAP, KOHYC, KyJid. 3100yBadi OCBITH MatOTh (DOPMYJIFOBATH O3HAYCHHS
11



MJIaHIMETpUYHUX GIryp Ta IXHIX €JIEeMEHTIB, 300pakaTH iX Ha MaJllOHKY, KJIacu(ikyBaTH KyTH, TPUKYTHUKH, YOTUPUKYTHHKH,
paBUJIbHI MHOTOKYTHUKH. 3ACBOEHHSI CTEPEOMETPUYHOTO MaTepially 0OMeXyeTbcs (POpMyBaHHSAM YSIBJIEHb YUHIB MPO B3a€EMHE
PO3MIIIEHHS NMPSAMUX 1 IUIONTUH Y MPOCTOP1, IPU3MY, TipaMiay, HUIIH/P, KOHYC, KYIIIO.

VY 7 xnaci yyHi 03HAHOMITIOIOTBCSI 3 OCHOBAMH T'€OMETPUYHOI HAyKH — O3HAYEHHSIMH, T€OPEMaMH, OCHOBHHMMH METOJaMHU
JIOBEJICHHSI TEOpEeM, OCHOBHHUMH 3aJadyaMd Ha IM0O0yaoBYy. Tako)X MOTrJIHUOIIOIOTHCS 1 CHUCTEMATU3YHOTHCS BIJJOMOCTI TIPO
reOMETPUYH1 BEJIMYMHHU: TIOBXKHUHY 1 TPayCHY MIpy KyTa.

OnHi€r0 3 OCHOBHUX 3ajiay, [0 BUBYAIOTHCS, € PO3B’S3yBaHHS TPUKYTHHUKIB. Y 8 KIlaci pO3MIIAJAETHCS 3a/1ada PO3B’ I3yBaHHS
NPSIMOKYTHOTO TPHUKYTHHKA. JIJIf 1IbOTO BBOJUTHCA TOHSTTA KOCHMHYCA, CHHYCA, TaHT€HCAa TOCTPOro KyTa MPSMOKYTHOTO
TPUKYTHUKA, TOBOAUTHCS Teopema I[lidaropa. Ils Tema mpomoBxkyeThess B 9 Kiaci — po3B’s3yIOThCS JOBUIBHI TPUKYTHUKH. [le
noTpeOye BBEACHHS MOHITTS CHHYCa, KOCHHYyCa, TaHreHca kyta Bijx 0° 7o 180°, moBeaeHHs TeopeM KOCHHYCIB 1 CHHYCIB.

[TornmuGrot0ThCS 1 CUCTEMATU3YIOTHCS BIJOMOCTI MPO T€OMETPHUYHI BEIMUMHU: JOBKHUHY, TPAlyCHY MIpy KyTa, Tuonty. ¥ 8
KJIaCl BBOJUTHCS OJIHE 3 HAMCKIIQIHIMINUX TOHATH IKUIBHOTO KYPCY — MOHSTTS 1Uioti. BuBeaeHHs hopmy: 71t 0OUUCICHHS MO
wIaHiMeTpuuHuX Qiryp (IpsSAMOKYyTHUKA, Tapajejorpama, TPUKyTHUKA, poM0Oa, Tpamellli) ClupaeThCsa Ha OCHOBHI BJIACTHBOCTI
wiom.  BuBuenns  dopmyn  mwiom — ¢diryp  Ja€  MOXIMBICTh  PO3B’SI3yBaTH  HU3KY  NPUKIAAHUX  3ajad.

VY 9 xnaci po3muprOIOTHCS BiIOMI 3 anreOpu ysBJIEHHS 3700yBadiB OCBITH MPO aHAJTITUYHE 3a/J]aHHS T€OMETPUYHUX (iryp,
30KpeMa, TOJIA€ThCA PIBHSAHHSA MNPAMOi, KOJIa, BUBOAATHCS (OPMyNIM MOBXKHUHU BiJpi3Ka, KOOPAWHAT CEpPEAUHM BlJIpi3Ka,
(dbopMy€eThCs TOHATTSI PO METOJI KOOPJMHAT, SIKHA 3aCTOCOBYETHCS /10 IOBEJCHHS TEOPEM Ta pPO3B’s3yBaHHSA 3a/1a4.

Jlo CcKalspHUX BEJMYMH, SIKI BiJIoMl 3700yBayaM OCBITH, JOJIy4alOThCS BEKTOPHI BEIMYMHHU. PO3MNsiIaroThCs PpiBHI,
MPOTHICKHI, KOJiHEapHI BEKTOpU. BuBUEHHs A1l HaJ BEKTOpaMHU € MOTPIOHUM 1 JJIs po3B’s3yBaHHS (I3UYHUX 3a1ad, 1 JJIs
PO3B’A3yBaHHSI MaTEMAaTUYHUX 33/1a4 BEKTOPHUM METOJ0M. TakoxX y 9 Kiaci po3riisiiaeTbCs HU3Ka NEPETBOPEHD HA TUIOUIUHI: pyX
(meHTpajbHa Ta OChOBA CUMETPii, HOBOPOT, apajeibHe IEPEHECEHHs) Ta IEPETBOPEHHS MOAIOHOCTI.

[cToTHE MicIle Y BUBUEHHI F€OMETPUYHOT CKJIaI0BOT IHTETPOBAHOTO KypCy MOC1Ial0Th MOOYA0BH (PIryp LHUPKYJIEM 1 JIIHIAKOIO.
Po3B’s13yBanHs 3aa4 Ha MOOYIOBY (PIryp CIpHsie PO3BUTKY 1 TBOPUYOTO, 1 AITOPUTMIYHOTO MUCJICHHS YUHIB.

['padiyni BMIHHS y4UHIB YKIIOYAIOTh TAKOX 1 300pa’keHHsI FTECOMETPUUHUX PIryp Ta iXHIX eIeMEHTIB, BUKOHAHHS JONOMIXKHUX
noOynoB. OKpiM TOro, N0OYJ0BH MatOTh IIMPOKE MPAKTUYHE 3aCTOCYBAHHS.

VY 9 xnaci BUBUEHHS CTEPEOMETPUYHUX (Iiryp Mae MpONEACBTUYHHI XapakTep Ta mependadac BUKOPUCTAHHS HAOYHHUX
UTIOCTpaIli, MPUKIAAIB 13 JOBKIJUIS, )KUTTEBOTO JIOCB1TY YUHIB, (HOPMYyBaHHS BMiHb 32 TOTOBUMH (POPMYJIaMH OOUUCITFOBATH TUIOIII
NOBEPXOHb Ta 00’ €MU TiJ. BUKOHAaHHS CTEpEOMETPUUHUX 300pa’k€Hb OOMEXYETHCS BIATBOPEHHSAM 3pa3KiB, 3alIPOMOHOBAHUX Y
NIJPYYHUKY Ta B IHIIIH HAOYHOCTI, SIKY BUKOPUCTOBY€E BUNTEIh/BUNTEIBKA.
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BUMOI''
00 0008 A3K08UX pe3yTbMAamie HAGUAHHS YUHIE
Y Mamemamuyniu oceimuiu 2any3si (7-9 kracu)

3arajabHi
pe3yJabTaTu

KonkpeTHi pe3yabraTn

OpieHTupu A/ OUiHIOBAHHSA

1. JocaigeHHs cuTyaiiii i BHUOKpeMJIeHHS NMP00JieM, siKi MOKHA PO3B’°SI3aTH i3 32CTOCYBAHHAM MATeMATUYHUX

MeETO/IiB

Bupisnse cepen
CUTYyarliu i3
MOBCSKICHHOTO
JKUTTS Ti, 11O
PO3B’SA3YIOThCS
MaTeMaTUYHUMU
METOIaMH
[MAO 1.1]

BUPI3HSE cepel] MPOOIeMHUX CUTYallln
Ti, 1110 PO3B’SA3YIOTHCS MaTEMAaTHUHUMU
METOJIaMHU

[9 MAO 1.1.1]

BUPI3HSE IPOOJIEMH1 CUTYAIlli, IKI MOXKYTh
OyTH po3B’s3aHl MATEMAaTUIYHUMH METOIaMU

[9 MAO 1.1.1-1]

BUOKPEMITIOE B KOHKpPETH1H mpoOiemMHii
CUTYyalli ii CKJ1aJ0B1 YaCTUHHU, 10 MOXKYTb
OyTH po3B’s3aHl MAaTEMaTUIYHUMH METOIaMU

[9 MAO 1.1.1-2]

BHOKPEMJTIOE TPYITy IMPOOJIEMHHUX CUTYAIIiH,
JUTSL pO3B’SI3aHHS SIKUX MOYKHA 3aCTOCYBaTH
MOo10H1 METOIN

[9 MAO 1.1.2]

BUOKPEMITIOE CITUJIbHI O3HAKHU MPOOJIEMHUX
CUTYAIli{, 1711 pO3B’I3aHHS SKUX MOYKHA
3aCTOCYBaTH MOA10HI METOAU

[9 MAO 1.1.2-1]

Jlocnmimxye, aHami3ye
JaHl Ta 3B’ SI3KU MIXK
HHMMH, OL[IHIOE TXHIO
JIOCTOBIPHICTH Ta
JOLIJIBHICTH

JOCTIKY€E MPOOJIEMHY CUTYAIlO,
BUKOPHCTOBYIOUH PI3HOMAaHITHI JKepesa
1H(pOopMallii, OLIIHIOE TIOBHOTY 1 IOCTOBIPHICTh
iHopMmarrii

[9 MAO 1.2.1]

JOCTIIKY€E MPOOIEMHY CUTYAIIIIO,
BUKOPHUCTOBYIOUH PI3HOMaHITHI iHpOpMaIiiiHi
JpKepena

[9 MAO 1.2.1-1]
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BHKOPHUCTAHHA
[MAO 1.2]

pO3Ii3HA€E HEMOBHY 1H(OpMaIliio,
MaHIyTIOBaHHS JaHUMHU
[9 MAO 1.2.1-2]

IHTEPIIPETYE aHl Ta BCTAHOBIIIOE
B3a€MO3B’S3KH, MOJA€ JaHl B pi3HUX (Hopmax
[9 MAO 1.2.2]

IHTEPIIPETYE aHi, OLIHIOE JTOCTOBIPHICTh
JaHUX, aHAJI3Y€ Ta CUCTEMATH3YE

MOB’sI3aH1 MK COOO0IO0 JaHi, MOAA€ X y PI3HUX
dhopmax

[9 MAO 1.2.2-1]

n00upae 1aHi, MOTPIOH1 JJIs1 PO3B’ A3aHHS
npoOJIeMHOT CUTYyaIlii, IKi MOXXYTh MaTH
MeBHI 0OMEXEHHS a00 MOTPeOYIOTh
BCTAHOBJICHHS TIEBHUX MPHUITYIIEHb

[9 MAO 1.2.3]

mpuiMae pilieHHs o0 BiA00pY AaHUX,
NOTPIOHUX JIJIs PO3B’sI3aHHS TPOOJIEMHOT
CHUTYAIlli, IKI MOXKYTh MaTH JEsIKI OOMEXEHHS
a00 MoTpeOyIOTh BCTAHOBIJICHHS TIEBHUX
MPUITYIIEHb

[9 MAO 1.2.3-1]

[Ipornosye pe3yiabrar
pO3B’A3aHHS
poOJIeMHOT

cUTyarii

[MAO 1.3]

BU3HAYAE, 10 caMe MOXe OyTH pe3ysbTaToM
PO3B’s13aHHS TPOOJIEMHOT CUTYaIlil
[9 MAO 1.3.1]

MIPOTHO3YE MEX1, TOYHICTh, HASIBHICTD KLITHKOX
BapiaHTIB PO3B’sA3aHHS Ta MOXKJIUBI

(dbopmu npeICTaBICHHS PE3YJIbTATY
[9 MAO 1.3.1-1]

MPUITYCKAE MOKJIMBICTh ICHYBaHHSI
aIbTEPHATUBHOTO BapiaHTa PO3B’sI3aHHS

[9 MAO 1.3.2]

nepeadoavyae MOKIMBICTh ICHYBaHHS
aIIbTEPHATUBHOTO BapiaHTa PO3B’sI3aHHS
po0JIEMHOT CUTYAIlil 3 ypaXyBaHHSIM
MO>KJIUBUX PU3UKIB

[9 MAO 1.3.2-1]

2. MoaenoBaHHSA MPOLECIB i cuTyalii, po3po0JeHHsI cTpaTerii, VIaHIB il 1JIs PpO3B’SI3aHHA NMPOOJIeMHUX

cUTYyaIin
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Cnpuiimae 1
HepETBOPIOE
1H(pOopMaILlio
MaTEeMaTHYHOTO 3MICTY
[MAO 2.1]

no0upae, BHOPSJIKOBYE, (PIKCYye, IEPEeTBOPIOE
3BYKOBY, TEKCTOBY, rpadivuHy 1HpOpMaIlio
MaTEeMaTHYHOTO 3MICTY 3 HaJIHHUX JHKepel
[9 MAO 2.1.1]

3HAXOJIUTh 1 OMPaIbOBYE 1HGOPMAIIIIO
MaTeMaTHYHOTO 3MICTY, BU3HAYA€E TOCTATHICTh
iHbopMaIlii 1 HaAIMHICTD JHKepen

[9 MAO 2.1.1-1]

BuxopuctoBye obunciaoBaibHi Ta rpadivHi
MO>KJIMBOCTI CIEI[iaji30BaHOro
MIPOTPaMHOTO 3a0€3MEUCHHS TS
cUCTeMaTH3allll Ta iIHTepIpeTalii 1aHuX 1
1MoOYy1I0BH TIOTIOMIKHUX MOJIeJIeh

[9 MAO 2.1.1-2]

BUKOPHUCTOBYE 1H()OpMaIITHO-KOMYHIKAIIiHI
TEXHOJIOT1] AJIs1 OTIpaIfOBaHHs, TIEPETBOPEHHS
1 momupeHHs iHdopmalii MaTeMaTUIHOTO
3MICTY, BUCJIOBJIIOE BJIACH1 CY/[KEHHS

[9 MAO 2.1.2]

MpeICTaBIsIE 1 MOMHUPIOE 1HPOPMAIIIFO
MaTEeMaTUYHOTO 3MICTY 3 BUKOPUCTAHHSIM
pi3HUX 3ac001B, 30KpemMa HU(PPOBUX,
BUCJIOBJIIOE BJIACHI CYJIKCHHS

[9 MAO 2.1.2-1]

NEePETBOPIOE 1HPOPMAILIII0 MATEMATUYHOTO
3MICTY Pi3HUMHU criocobamu y pi3Hi Gopmu,
30KpeMa 3 BUKOPHUCTAHHAM 1H(QOopMaIliiHo-
KOMYHIKAI[IHHUX TEXHOJIOT1H

[9 MAO 2.1.2-2]

Po3po6isie cTparerii
PO3B’sI3aHHS
poOIeMHIX
CUTYyarin

[MAO 2.2]

IIyKae MiIX0AM Ta BUSHAYA€E BIACHUM CIIOCIO
pO3B’s3aHHS IPOOIEMHOT cUTyaIrii
[9 MAO 2.2.1]

y CHIBMpAIli 3 IHIIUMH 0CO0aMH TUIAHYE i,
CIpsIMOBaH1 Ha PO3B’sI3aHHS MPOOIEMHOT
cuTyarii

[9 MAO 2.2.1-1]

BUSIBJISIE 1HIIIATUBY Ta MPOTIOHYE 17€1 00
X0y PO3B’si3aHHS MPOOJIEMHOT cUTyaIii
[9 MAO 2.2.1-2]
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BUKOPHUCTOBYE PI3HOMAHITHI I1IX0IH
JUTSL PO3B’sI3aHHS IPOOJIEMHOT CHTYaIlil
[9 MAO 2.2.2]

IIPOTIOHYE aJbTEPHATHBHI CITIOCOOU
PO3B’si3aHHS TPOOJIEMHOI CUTYaIlil
[9 MAO 2.2.2-1]

CTBOpIOE MaTEMaTUYHY
MOJIEJTb TTPOOJIEMHOT
cuTyarii

[MAO 2.3]

BU3HAYA€ KOMIIOHEHTH MPOOJIEMHOI CUTYallii
Ta B3a€EMO3B’I3KH MK HUMH, 3J1HCHIOE
nepexiJi BiJi abCTPaKTHOTO 10 KOHKPETHOTO 1
HABITaKU

[9 MAO 2.3.1]

BH3HAYA€ KOMIIOHEHTH MaTeMaTUYHOI MOJIENI
MpOoOJIEMHOT CUTYaIlii, B3a€MO3B’ 3K MIXK
HUMH, 1X JOCTaTHICTb JIsI 3aIHCY
npo0JIeMHOT cUTYaIlll y MaTeMaTUHYHOMY
BUTJIA1

[9 MAO 2.3.1-1]

31MCHIOE MEepexXiJl Bij abCTPaKTHOTO JI0
KOHKPETHOTO 1 HaBITaK1
[9 MAO 2.3.1-2]

Oyaye MaTeMaTUyHy MOJAENb MPOoOIeMHOT
CUTYyaIlii, IOPEYHO OOMpaE MaTeMaTHIYHUN
amapart JJis o0y 10BU MOJIei

[9 MAO 2.3.2]

CaMOCTIHHO Ta B Tpymi Oy/1y€e MaTeMaTUYHY
MOJIEJb TPOOJIEMHOT CUTYaIlii, TOPEYHO
no0bupae MaTeMaTUYHUN amapat I
moOy10BU MOJIeTl

[9 MAO 2.3.2-1]

3HAXOIUTh JOAATKOBI JaH1 I
BJIOCKOHAJICHHSI MOJIEJII Ta BPaXOBY€E MOYKJIMBI
PU3HKH

[9 MAO 2.3.2-2]

[Tomae pesynbratu
PO3B’sI3aHHS
poOIeMHOT
cUTYyallii Ta

dbopmyroe Ta BijoOpaxkae y 3pydHii s
COpUUHATTA (HOPMI pe3yabTaTH

PO3B’s13aHHS IPOOJIEMHOT CUTYaIlil, 30KpeMa 3
BUKOPHUCTAaHHAM 1H(OpMalliiiHo-

(bopMyITIO€e Pe3yIbTaTH PO3B’I3aHHS
npo0JIeMHOT cUTyallii
[9 MAO 2.4.1-1]
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KOHCTPYKTHBHO
00TOBOPIOE X
[MAO 2.4]

KOMYHIKaIITHUX TEXHOJIOT1H
[9 MAO 2.4.1]

BiIoOpaXkae y 3py4Hid JJisl CIPUMAHATTS hopMi
pe3yNbTaTH PO3B’s3aHHS MPOOIEMHOT
CHUTYaIlli, 30KpemMa 3 BAKOPUCTAaHHSIM
1H(pOpMaLIHHO-KOMYHIKaLIMHUX TEXHOJIOT1N

[9 MAO 2.4.1-2]

NpEeJICTaBIIsIE PE3YIbTATH PO3B’ A3aHHS
npo6JIeMHOT cUTYyallii, OOTPyHTOBYIOUH TXHE
3aCTOCYBaHHS

[9 MAO 2.4.2]

MpEeNICTaBIIsI€ PE3YIbTATH PO3B’ A3aHHS
npo0JIeMHOT CUTYallil, HABOJUTH APIYMEHTH,
(GopMyITI0€ KOHTPAPTYMEHTH, KEPYIOUH

HpH IIbOMY BJIACHUMH €MOLISIMU

[9 MAO 2.4.2-1]

BUCJIOBJIIOE 1/1€1, OB’ s13aH1 3 PO3YMIHHAIM
npo0JIeMHOT cUTyallii
[9 MAO 2.4.2-2]

. KpuTtnuHe oniHioBaHHsI mpouecy T JIbTAT B’I3aHHS MPOOJIEMHHUX CHTYaIiii
3.K € OLliHIOBA olleCy Ta pe3yJbTaTy po3B’sA3a 00.1€e CUTya

OwiHroe nani
npoOJIeMHOT CUTYaIlii,
HeoOX11H1 1 JOCTATHI
IS 11 pO3B’A3aHHS
[MAO 3.1]

OLIIHIOE HEOOXIAHICTH 1 JOCTATHICTD JJAHUX
JUTSL pO3B’sI3aHHS ITPOOJIEMHOT CUTYaIil
[9 MAO 3.1.1]

aHaI3y€e JTaHi Ta HEBIIOMI €JIEMEHTH
poOJIEeMHOT CUTYallil, BU3HAYA€E TXHIO
JIOCTaTHICTh YXA HAUIUIIKOBICTD

[9 MAO 3.1.1-1]

BCTAHOBIIIOE 3aJIKHICTh MIXK €JIEMEHTaMHU
npo0JIeMHOT cuTyarlii
[9 MAO 3.1.1-2]

MPOTHO3YE PE3YbTAT PO3B’SI3aHHS
poOIEMHOT CUTYAITli 3aJIE)KHO BiJ] 3MIHH
HasIBHUX JTAHUX

[9 MAO 3.1.2]

BCTAHOBIIIOE aHAJIOTII0 MK PE3yJIbTaTOM
3aMpONOHOBAHOI Ta PE3yJIFTATOM B1IOMOT
poOJIeMHOT CUTYyaIlii

[9 MAO 3.1.2-1]
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Kputuano oriinroe
cnocid
PO3B’sI3aHHS Ta
pi3HI MOl
poOIeMHOT
cuTyarlii, ooupae
parioHaJIbHHIA
HUISX 11
pO3B’A3aHHS
[MAO 3.2]

OIIHIOE Pi3HI CIIOCOOM PO3B’A3yBaHHS Ta
p13H1 MOIe TPOOJIEMHOI CUTYaITii
[9 MAO 3.2.1]

OITIHIOE MEXI1 1 TOUHICTh PE3yIbTaTy
PO3B’s13aHHS TPOOJIEMHOI CUTYaIIIT,
THTEPIIPETYE MOT0 3aJ€KHO BiJ] XapakTepy 1
cepenoBuIla MpoOIeMHOT cuTyartii

[9 MAO 3.2.1-1]

IIPOTHO3Y€E pe3yabTaT PO3B’SI3aHHS
npo0IeMHOI CUTYaIlli 32 YMOBU MOJIMBOTO
3aJly4eHHs 10JaTKOBUX JTaHUX

[9 MAO 3.2.1-2]

Jn00upae BIAMOBIIHY MaTeMaTHYHY MOJICITb
710 POOJIEMHO1 CUTYaIlil 3 KUTBKOX
MOYKJIUBHAX

[9 MAO 3.2.2]

npuiMae pileHHs o0 BUOopy
paIioHaIBHOTO CIIOCO0Y PO3B’I3aHHS
npo0JIEMHOT CUTYaIlil, BUALISAE 1 KOHTPOJIIOE
MPOMIXKHI pe3ylbTaTH PO3B’sI3aHHS
npo0JIeMHOT cUTyallii

[9 MAO 3.2.2-1]

BUIIPABJISIE TOMUJIKHA, POOUTH BUCHOBKH Ha
OCHOBI OTPUMAaHUX PE3YJIbTATIB
[9 MAO 3.2.2-2]

4. PO3BUTOK MAaTEeMATHYHOT0 MUCJICHHS JIJIAl I3HAHHSA i IePeTBOPEHHS AiiCHOCTI, BOJIOJiHHS MATEeMATUYHOIO

MOBOIO

Mucaute

MATEMATHUYHO
[MAO 4.1]

BU3HAYaE 3B’ SI3KM MK MaTeMaTHYHUMU

00’exTamMu Ta 00’ €KTaMU peajbHOro CBITY
[9 MAO 4.1.1]

BH3HAUAE, OMUCYE Ta aHAJI3YE 3B’ SI3KU MIXK
MaTeMaTHYHUMHU 00’ €KTaMH Ta 00’ €KTaMu
PEaAIbHOTO CBITY, @ TAKOXK M1k
MaTEeMaTUYHUMHU 00’ €KTaMHU

[9 MAO 4.1.1-1]
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0OTPYHTOBAHO TOSICHIOE X17 CBOIX MIpKYyBaHb,
aHaJI3ye 1 OIIHIOE 1X 3 OTJISAY Ha JOKa30BICTh
[9 MAO 4.1.1-2]

OB’ SI3Y€ Pi3HI €JIEMEHTH MaTeMaTHIHHIX
3HaHb 1 BMiHb, y3arajibHIO€ iX, pOOUTH
BHUCHOBKH

[9 MAO 4.1.2]

(bopMyITI0€ TPUIYIICHHS 1 TOCTIPKYE TXHIO
ICTUHHICTH PI3HUMH CIIOCOOaMHU

[9 MAO 4.1.2-1]

OB’ s3y€ P13HI MaTeMaTUYH1 3HAHHS 1 BMIHHS,
y3arajabHIOE 1X, POOUTHh BHCHOBKH
[9 MAO 4.1.2-2]

BU3HAYAE HEJIONIIKH Y BIACHUX
MaTEeMaTUYHUX 3HAHHSAX 1 BMIHHSIX Ta
HaMaraeTbes 1X yCyHyTH

[9 MAO 4.1.3]

BHU3HAYAE HEJIOJIKU Y BIIACHUX MaTEMaTHIHUX
3HAHHSX 1 BMIHHAX Ta HAMAraeTrbcsd 1X

YCYHYTH
[9 MAO 4.1.3 -1]

3acTOCOBYE
MaTeMaTU4H1
MOHATTSI, PaKkTH Ta
IMOCIIOBHICTD A1H 1A
pO3B’A3aHHS
poOJIEMHHUX
CUTYyarli

[MAO 4.2]

JOIIJILHO 100Mpae MaTeMaTUYH1 TTOHSTTS,
(dbakTy Ta MOCIIAOBHICTD MM JJIst
PO3B’s13aHHS TPOOJIEMHHUX CUTYaIliil

[9 MAO 4.2.1]

JOIIILHO 100Mpae MaTeMaTU4H1 TOHATTS,
(haxTy Ta MOCIIAOBHICTD M1 JI1 PO3B’sI3aHHS
npoOJIEMHUX CUTYAIIIH 1 OJIepIKaHHSI
pe3ynbTaTy

[9 MAO 4.2.1-1]

BUKOHYE€ orepallii 3 MaTeMaTHYHUMU
00’€KTaMH 1 BAKOPUCTOBYE Pi3HI popMu
npecTaBiIeHHs 1HPOpMaIlii, 3A11CHIOE

NEePexXo/Id MK HUMHU B TIPOLIEC] PO3B’A3aHHS

npoOJIeMHOT cUTYaIlil
[9 MAO 4.2.2]

BUKOPHUCTOBYE MOMNEPEIHHO HA0YTI 3HAHHS 1
BMIHHS B IHIITUX KOHTEKCTaX

[9 MAO 4.2.2-1]

BUKOHYE OTepariii 3 MaTeMaTHYHUMHU
00’€KTaMU 1 BAKOPUCTOBYE Pi3HI popMHu
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npeacTaBieHHs iHdopMarlii
[9 MAO 4.2.2-2]

3MIMCHIOE TIEPEXi]] BiJ OJTHIET 1T A0 1HIIOT B
IpoLeci po3B’sA3aHHs MPOOJIEMHOI CUTYalii
[9 MAO 4.2.2-3]

BUKOPHUCTOBYE MPUIIAJIS Ta IHPOpMAIIHHO-
KOMYHIKaIlli{H1 TeXHOJIOT1i
[9 MAO 4.2.3]

BUKOPHUCTOBYE MPUIIAJIs Ta IHPOpMAIiHHO-
KOMYHIKaIIIiH1 TeXHOJIOTIT JIJIsl 3HAXOIKEHHS
Ta TPEJCTABICHHS PE3yIbTaTy

[9 MAO 4.2.3-1]

Bononie
MaTeMaTHIHOIO
TEPMIHOJIOTIEIO,
e(eKTUBHO
BUKOPUCTOBYE 11
[MAO 4.3]

YUTA€E Ta PO3yMI€ TEKCTU MATEMATHYHOTO
3MICTY, (hOPMYITIOE MaTeMaTUYHI TTOHSTTS 1
dakTH, TOIUTBHO Ta IPABUIHHO
BUKOPHCTOBYE MaTEMaTHUUHY TEPMIHOJIOTIIO 1
CUMBOJIIKY

[9 MAO 4.3.1]

YHUTA€E Ta PO3yMi€ TEKCTU MAaTEMAaTUYHOTO
3MICTY, BAKOPUCTOBY€E MaTeMaTUYH1

MOHATTSA 1 (PaKTH, MOSICHIOE TXHE 3aCTOCYBaHHS,
HABOJUTH apTyMEHTU

[9 MAO 4.3.1-1]

JOLIIBHO Ta MPAaBUILHO BUKOPUCTOBYE
MaTeMaTUYHYy TEPMiHOJIOTIO 1 CUMBOJIIKY
[9 MAO 4.3.1-2]

BHUCJIOBJIIOETHCS 3MICTOBHO, TOYHO,
JAKOHIYHO, YITKO CTPYKTYPYIOUH BJIaCHE
MOBJICHHS

[9 MAO 4.3.2]

dhopMmyITroe 3a/1aHy MIPOOJIEMHY CUTYAIIitO
MaTEeMaTUYHOI MOBOTO

[9 MAO 4.3.2-1]

BHUCJIOBIIIOETHCS] 3MICTOBHO, TOYHO, JJAKOHIYHO,
CTPYKTYPYIOUH BJIACHE MOBJICHHS 1
JOTPUMYIOUYHCH TIJIaHY ITOBIIOMJICHHS

[9 MAO 4.3.2-2]
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Cmpykmypa npozpamu

[Iporpamy nmomano y hopmi Tabnuil, KOKHUN CTOBITYUK SIKOT MICTHTh OYIKYBaHI1 PE3ylbTaTH HABYAHHS, BIAMOBIIHI HOMY
3MICT HABYAJILHOTO MaTepialy Ta BUU HaBUAIBHOI AISUIBHOCTI 1A X JOCATHEHHs B1IMOBIAHO. OUiKyBaH1 pe3yibTaTh HAaBYAJIbHO-
M13HAaBaAJIbHOI ISTIBHOCTI YUHIB € 00’ €KTOM KOHTPOJIO i OI[IHIOBAHHS.

3MICT HaBYAJILHOTO MaTepially CTPYKTYpOBaHO 3a TEMaMH IHTETPOBAHOTO KypCy BIAMOBIAHO 1 7, 8 1 9 Kiacis.

Yuurtens/yuuteabka MoOXKe 3J1MCHIOBATH (OpPMU OpraHizailii OCBITHBOTO IMpPOIECY Ta BUJIB HaBYAJIBbHOI MisTIBHOCTI
3100yBayiB OCBITH Ha BJIACHUHN PO3CYJ 3QJIEKHO BIJ PIBHS IMiATOTOBAHOCTI YUYHIB/yUYEHHIb KJAacCy, 1HAWBIAYaJbHUX OCBITHIX
TPa€eKTOpIHA 3100yBayiB OCBITH TOIIO. 3aJ€KHO Bl KIJIBKOCTI FOJAWH 1 PiBHS MIATOTOBAHOCTI KJIacy BUMTEIIb/BUUTEIbKA MOXKE
obupatu, sIKi 3 BJIACTMUBOCTEH, TeopeM, (HOopMyJl, 3a3HAYCHUX Yy 3MICTI, TIOJaBaTH 3 JOBEJACHHAM, a skl — 0€3 JOBEJCHHs; Ta
JIOBEJIEHHSI SKUX BJIACTUBOCTEH, TeopeM, (Gopmyn 3700yBadi OCBITH MalOTh PO3YMITH Ta 3aCTOCOBYBATH Il PO3B’S3yBaHHS
3aBJ/IaHb, a, K1 3 HUX TAKOX MOTPIOHO BMITH TOBOJIHTH.
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7 kjaac

Ou4ikyBaHi pe3yJibTaTH HABYAHHA
3100yBaviB 0CBITH

3MicT HABYAJIBHOI0 MaTepiaxy

Buau HaB4abHOI AiSUIBHOCTI YYHIB

Tema 1. JIIHIVHI PIBHSAHHA 3 OJHIECIO 3MIHHOIO
Anzebpaiuna cknadosa inmezposano2o Kypcy

Po3nizHae niHiliHe pIBHSHHS 3 OJIHIEIO
3MIHHOIO CEPEeJl JaHUX PIBHSHbD;

HABOJAUTH MPUKJIAIM:. PIBHOCHIBHUX
PIBHSIHB; TIHIWHUX PIBHSAHB 3 OJIHIEIO
3MIHHOIO; JIIHIHHUX PIBHAHD 3 OJIHIEIO
3MIHHOTO, SIKi MAIOTh OJIMH KOPiHb, O€37114
KOPEHiB, HE MAIOTh KOPEHIB;

(popmy.troe:

- O3HAYEHHS PIBHSHHS, KOpPEeHs (PO3B’s3KY)
PIBHSIHHSI, PIBHOCUJIBHUX PIBHSHbD,
JHIAHOTO PIBHSAHHS 3 OJIHIEI0 3MIHHOIO;

- OCHOBHI BJIACTUBOCTI PIBHSAHHS;
MOSICHIOE

- 1110 O3HAYA€ PO3B’SA3aTH PIBHIHHS,

- [II0 TaKe PIBHOCUJIbHI PIBHIHHS,

- 38 IOTIOMOTOI0 SIKUX TMEPETBOPEHDb JAHOTO
PIBHSIHHSL MOKHA OTPUMATH PIBHSHHS,
PIBHOCHJIBHE IAHOMY;

XapaKTepu3ye:

- BUNIQJKU, KOJIM JIIHIMHE PIBHSIHHS 3
OJIHIEIO 3MIHHOIO MA€ OJMH PO3B’SI30K; Ma€
0e3J114 po3B’s3KiB; HE Ma€ PO3B’S3KIB;

- eTallu po3B’sA3yBaHHS 3a/1a4l 3a

3arajibHi BIIOMOCTI IIPO PIBHSIHHSI.
PiBHOCHIIbHI PIBHSHHS.

JIiHiiiH1 piBHSHHS 3 OJTHIEIO
3MIHHOIO. PO3B’s13yBaHHs MiHIMHUX
PIBHSIHB.

Po3B’s13yBaHHs 3a1a4 3a
JIOTIOMOT OO0 JIIHIHHUX PIBHSHB.
PiBHSIHHSA IK MaTeMaTH4YHA MOJEIIh
3ajadl

BuxoHnaHHs BIIpaB Ta po3B’sI3yBaHHS
3a1a4 (yCHO Ta MUCHbMOBO),
nependaYeHux O4iKyBaHUMHU
pe3ynbTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJILHUX POOIT, IHIIHUX
BH/IIB POOIT JIJIs1 JIarHOCTUKH,
KOHTPOJTIO 3HaHb Ta OI[IHIOBaHHS
pE3yNbTaTiB HABYAHHSI.

CamocrTiitHa po6oTa 3 MiAPYYHUKOM Ta
JI0IATKOBOIO JIiTepatyporo. [Tomryk
iH(opMallii B IHTEpHETI.

JlocmigHuIbKa, MPOEKTHA Ta MOITYKOBA
TisTBHICTE. BUCTynu 3 J0MOBIASIMH.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYAIIli
Yyepe3 opraizalliro iHAUBIyaTbHOI,

KOJICKTUBHOI Ta TPYyNoOBOi poOOTH.

JuaakTuyHi irpu
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JOTIOMOT'O0 PIBHSIHHS;

YCBIIOMJIIOE, 1110 JIIHIMHI PIBHSIHHS 3
OJIHI€IO 3MIHHOIO Ta PIBHSHHSA, SKi
3BOJSITHCS JI0 JIIHIMHUX, MOXKYTh
CIIyTyBaTH MaTeMaTHYHUMH MOJICISIMU
peaTbHUX KUTTEBUX CUTYAIIIH;

CKJIA/Ia€ PIBHSIHHS 32 YMOBOIO TEKCTOBOT
3aj1au4i;

PO3B’sI3y€: JiHIMHI PIBHAHHS 3 OJIHIEIO
3MIHHOIO 1 PIBHSIHHS, 1110 3BOJISITHCA JI0
HHUX; TSKCTOBI 3a/a4l 32 JOIIOMOT'OO
JIHIAHUX PIBHSHD 3 OJHIEIO0 3MIHHOIO;
CTBOPKE MaTEMaTHUYHYy MOJIEIb

3a/1a4l y BUTJISI/II PIBHSHHSA;

PO3B’SI3y€ CIOKETHI 3a/1a4i 3 peajlbHUMH
JAHUMU 10/10: OE3MEKHu pyXYy;
PO3paxyHKy CIMEHHOTO OIOIKETY,
MO>KJIMBOCTI 3IMCHEHHST MaCIITAaOHUX
MOKYTIOK; O€3MeKH 1 0XOPOHH 370POB’s;
MIPAKTUYHUX ACTIEKTIB () iHAHCOBUX MHUTAHb

Tema 2. EIEMEHTAPHI TEOMETPHUYHI ®IT'YPH TA IX BJACTUBOCTI.
CYMIKHI TA BEPTUKAJIBHI KYTH
I'eomempuuna cknadosa inmezposanozo Kypcy

HaBoauth nNpukIaaM reoMeTPUIHAX
¢biryp, ykazaHux y 3MiCTi;

MOSICHIOE, 1110 TaKe: TOYKa, IpsAMa,
«HAJICKATU», «JISKATH MIK», BIIPI30K,
POMiHb, KyT, JOBXKHHA BIJpi3Ka,
rpajJlyCHa Mipa KyTa, piBHI BIJPi3KH,

['eomeTrpuuni ¢irypu.

Touka, npsiMa, BiApi30K, IPOMiHb,
KyT. [X BmacTuBoCTI.

BuxonanHs BripaB Ta po3B’sI3yBaHHS
3a1a4 (yCHO Ta MUCHMOBO),
nependaYeHux O4iKyBaHUMHU
pe3ynbTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJILHUX POOIT, IHIIHUX
BUIIB POOIT JIJIs1 11arHOCTUKH,
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piBHI KyTH, OiCeKTpHca KyTa, BiJICTAaHb
MDK TOYKaMH; akcioma, Teopema,
O3HAYCHHS, O3HAKa, HACIIII0K, YMOBA 1
BHMOTA TEOPEMHU, JTOBEJICHHS TEOPEMHU;
CHiBBIAHOCUTH peasbHi 00’ €KTU
HABKOJIUIITHBOTO CEPEIOBHUIIA
3 MOJIEJISIMU T€OMETPUIHHIX
¢iryp; CyMbKHUX Ta BEPTHKAIbHUX KYTIB;
dbopmyiaroe:

eracmugocmi: po3MIIICHHS
TOYOK Ha MpsIMiii; BUMIpIOBaHHS U
BIJIKJIaJIaHHS BIAPI3KiB 1 KYTiB; CYMIKHHX 1
BEPTUKAIbHUX KYTIB;

O3HAYeHHS.! CYMIKHUX 1 BEpTUKATBHUX
KYTIB;
kjaacudikye Kytu (rocTpi, mpsmi, Tymi,
PO3TOpHYTI);
BHUMIpPIO€ Ta 00YHCIIOE: IOBKUHY
BIJIpi3Ka, TPagyCHy Mipy KyTa,
BUKOPHCTOBYIOYH BIACTHUBOCTI 1X
BUMIPIOBAHHS;
300paxye€ i 3HAXOAUTH HA MAJTIOHKAX
reoMeTpuyHi (Irypu, yKkazaHi B 3MICTi;
3aCTOCOBY€ BUBUCHI O3HAYEHHS 1
BJIACTHBOCTI J0 PO3B’sI3yBaHHsI 3a/1a4,
30KpeMa anaredpaiuHuM crocoOoM;
PO3yMi€ JI0BEICHHS BIACTUBOCTEMN
CYMIDKHHX 1 BEpTUKAJIbHUX KYTIB

BumMiproBaHHsI BIZIpi3KiB 1 KyTiB.
BicekTpuca kyra.

Biacradgp M I1BOMAa TOYKAMH.

CyMiXHI Ta BepTHKaJIbHI KYTH, 1X
BJIACTHBOCTI

KOHTPOJIIO 3HaHb Ta OL[IHIOBAHHS
pe3yNbTaTiB HAaBYAHHS.

CamocriitHa po0oTa 3 MAPYYHUKOM Ta
J0aTKOBOIO JliTepaTyporo. [omnryk
iH(popMallii B IHTEPHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
TUsTbHICTh. BUCTYIH 3 JOMOBISIMH.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlil
Yyepe3 Opraxizallito 1HIUBIyaJIbHOT,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JuaakTugHi irpu

Tema 3. BUPA3U 31 SMIHHUMM. CTEIIIHb 3 HATYPAJIBHUM IOKA3ZHUKOM. OJHOYJIEH
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Anzeopaiuna cknaoosa inmezpoeanoz2o Kypcy

Po3ymie, 1110 Take ynuciIoBui

BUpa3, BUPa3 31 3MIHHUMU;

PO3Pi3HSE: YMCTIOBI BUpa3U Ta

BUpa3u 31 3SMIHHUMU; OJHOUJICHU Cepe]l
IHIIMX anredpaiyHuX BUpPa3iB,
OJIHOWJICHH CTaHJAPTHOTO BUTIISY Cepel
IHIIIUX OJHOYJICHIB, MOA10H1 OTHOYJICHU,
YMTAE YMCIIOBI BUPA3U Ta BUPA3U 3i
3MIHHUMU, BUKOPUCTOBYIOUH
MaTeMaTUYHYy TEPMIiHOJIOTIIO;

3aMUCy€ YUCIIOBl BUPA3U Ta BUPA3H 31
3MIHHUMH, TI0JIaH1 B TEKCTOBIH (opmi, 3
BUKOPUCTAHHSIM MaTeMaTHUYHOI
CHMBOJIIKH;

HABOJMTH MPHUKJIAJAN: YUCIOBUX
BUpPAa3iB; BUPA3iB 31 SMIHHUMU;
OJIHOYJICHIB Ta OJHOUYWICHIB CTAaHIAPTHOTO
BUTJISIAY;

MOSICHIOE:

SIK 3HAWTH YUCJIOBE 3HAUCHHS BUpa3y 31
3MIHHUMU TIPH 3aJaHUX 3HAYCHHSIX
3MIHHHX;

- 1110 TaKe TOTOXKHI BUPa3U, TOTOXHICTb,
TOTOKHE TIEPETBOPECHHSI BUPA3y, OAHOUJICH
CTaHAAPTHOTO BUTJISAY, KOS(DIIIIEHT;
pPO3yMie€:

- CYTHICTb Jii TIITHECEHHS JI0 CTETICHS 3
HaTypaJbHUM MTOKa3HUKOM;

Bupasu 31 3minaumu. il
paifioHaJgbH1 BUPa3H.

ToroxHicTh. TOTOXHI
NepeTBOPEHHS BUpa3y. JloBeaeHHs
TOTOXKHOCTEM.

Creninb 3 HATypaJIbHUM
MOKa3HUKOM. BiacTuBocCTi
CTETeHS 3 HaTypaJIbHUM
TTOKa3HUKOM.

OnnouneH. [linnecenus
OJTHOYJIEHIB JI0 CTEIEHS.
MHOXEHHS OJTHOYICHIB

BukonanHs BIpaB Ta po3B’sI3yBaHHS
3a1a4 (yCHO Ta MUCHBMOBO),
nependaueHux O4iKyBaHHUMHU
pe3ynbTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJILHUX POOIT, IHIIHUX
BU/IIB POOIT JJIs1 J1aTHOCTHKH,
KOHTPOJTIO 3HaHb Ta OI[IHFOBAHHS
pe3yJbTaTiB HaBUaHHS.

CamocrTiitHa po6oTa 3 MiAPYYHUKOM Ta
JI0IaTKOBOIO JIiTeparyporo. [Tomryk
iH(opMallii B IHTEpHETI.

JlocmigHuIlbKA, MPOEKTHA Ta MOITYKOBA
TisTBbHICTE. BUCTynU 3 J0MOBIASIMH.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYAIIli
Yyepe3 opraizalliro iHAUBIyalbHOI,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JunakTu4Hi irpu
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- IOBEJICHHS BJIACTUBOCTEN CTEIEHS 3
HaTypajIbHUM MOKA3HUKOM;

dopmy.roe:

- O3HAYEHHS OJTHOYJICHA, CTETIEHS 3
HaTypaJbHUM MMOKa3HUKOM;

- BJIACTUBOCTI CTETICHA 3 HATYPAIbHUM
MMOKA3HUKOM;
3allUCYy€ TA OOIPYHTOBYE:

- BJIAaCTUBOCTI CTETEHS 3 HATypaJbHUM
MMOKA3HUKOM;

PO3B’si3y€ BIIPaBH, L0 NepeadayaTh:
0OYHUCIICHHS 3HAYEHHS YK CJIOBOTO
BHpa3y Ta BUpa3y 31 3SMIHHUMU 13 3aJJaHUM
3HAYCHHSIM 3MIHHMX; TOTOXHI
MIEPETBOPEHHSI BUPA31B Ta JOBEACHHS
TOTOXHOCTEU; 3aCTOCYBaHHS
BJIACTUBOCTEMN CTEMEHS 3 HATypAIbHUM
MTOKA3HUKOM JIJIsI CIIPOIIIEHHS BUPa3iB Ta
O0OYHCIIEHHS 1XHIX 3Ha4YEHb, 3BEICHHS
OJIHOYJIEHA JI0 CTAaHAAPTHOTO BUTJISAY;
BU3HAUEHHS KOE(IIIEHTA 1 CTENEHS
OJIHOWJIEHA; MHOYKEHHS OJIHOWICHIB Ta
I1HECEHHS OJIHOWJICHA JI0 CTETEHS

Tema 4. BBA€EMHE POSMIIINEHHSA NTPAMUX HA IIVIOLIIWHI
I'eomempuuna cknadosa inmezposanozo Kypcy

HaBoauTh NpUKIaAU reOMETPUIHUX [TapanenbHi Ta neprneHAUKYIsApHI | BukoHaHHS BpaB Ta po3B’si3yBaHHs
¢biryp, ykazaHux y 3MicCTi; npsiMi, iX BIACTUBOCTI. 3a/1a4 (YCHO Ta MUCbMOBO),
CHiBBIAHOCUTH peasbHi 00’ €KTU nependaYeHux O4iKyBaHHUMHU
HABKOJIMIIIHBOTO CEPEOBHILA 3 MOJICITISIMU pe3yJibTaTaMi HaBYaHHS, CAMOCTIHHUX 1
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napajieIbHUX Ta MepreHIUKYISIPHUX
PSIMUX, BIAP13KiB, IPOMEHIB,;
MOSICHIOE: IO TaKe TpsIME i 0OOEpHEHE
TBEPJDKCHHS, CYyTh IOBEJCHHS BiJl
CYNPOTUBHOTO;

HA3MBA€ TA PO3Pi3HSAE€ KyTH, yTBOPEHI
IIPU MIEPETHUHI JIBOX NMPSIMUX CIYHOIO;
popmy.roe:

O3HAYeHHs. TTapaJIeNIbHUX 1
NEPHEHAUKYIAPHUX NPIMUX,
MIePIICHIUKYJISIpa, BIACTaH1 BiI TOYKH J10
psSIMOi,

- akciomy TapanelibHOCTI IPSIMUX;

eracmusocmi: apaneibHuX 1
MEePIEHANKYJISIPHAX TPSIMUX, KYTIB,
YTBOPEHHUX IPH MEPETHHI MMapaieIbHIX
NPSIMUX CIYHOIO;

O3HAKU TIAPATIEITLHOCTI TPSIMUX;
BUMIpIO€ Ta 004YMCJIIOE BIJICTAHB BiJl
TOYKH JI0 NIPSIMOI;
300pa’kye Ta 3HAXOUTH HA MAJTIOHKAX:
napasenbHi ¥ MepreHIuKYIJISpHI IpsIMi;
NEePHEHANKYJIAP; KYTH, yTBOPEHI MTPU
MePETHHI JIBOX MPSIMHUX CIYHOIO;
OOTPYHTOBY€ MapaJICIbHICTB 1
MEPICHANKYJIIPHICTD MPSMUX;

PO3YyMi€ 10BEJIEHHS BIACTUBOCTEN
napayebHUX NPSIMUX; TIEPIICHIUKYIITPHUX
MPSIMUX; O3HAK MAPAJICIbHOCTI TIPSIMUX;

[Tepniennuxyssip. Binctanp Bij
TOYKH 10 Tpsmoi. Kyt mixk 1BoMa
MPSIMAMU, TII0 TIEPETHHAIOTHCS.

KyTn, yrBOpeHi npu nepeTuHi
JIBOX MPSMUX CIYHOI0. O3HAKH
napaaeabHOCTI IPAMHUX.

BiiactuBOCTI KyTiB, YTBOPEHHUX MPU
NepeTHHI apaaeIbHUX MPSIMUAX
CIYHOIO

TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BU/IIB POOIT JJIs1 J1aTHOCTHKH,
KOHTPOJTIO 3HAHB Ta OIIHIOBAHHSI
pe3yNbTaTiB HaBYaHHS.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
J0aTKOBOIO JliTepaTyporo. [omryk
iH(popMallii B IHTEPHETI.

JlocmiaHUITbKA, MPOEKTHA Ta MOITYKOBA
TUSTBHICTh. BUCTYIH 3 JOMOBISIMH.

[HnuBiTyanbHa, KOJIEKTUBHA Ta TPYIIOBa
poboTa Ta poboTa B mapax I yac

PO3B’sI3yBaHHs MPOOJIEMHUX CUTYaLIIH.

JumpaktugHi irpu
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3aCTOCOBY€ BUBUCHI O3HAYEHHS 1
BJIACTUBOCTI /IO pO3B’3yBaHHS 3a/1a4,
30KpeMa ajareOpaidHuM criocoooM

Tema 5. MHOT'OYJIEH

Anzedpaiuna cknadoea inmezpoeano2o Kypcy

Po3pisnse:

MHOT'OYJICHH CepeJl 1HIIUX ainredpaiuHux
BHUpa3iB, MHOTOWICHHU CTaHIAPTHOTO
BUTJISITY CEPE/I 1HIITMX MHOTOWICHIB,
IIO110H1 YJIEHH MHOTOWIECHA;

HABOJMTH NMPUKJIAAU: MHOTOWICHIB Ta
MHOTOWICHIB CTAaHAAPTHOTO BUTJISIY;
MOSICHIOE, 1110 TaKe MHOTOYJICH
CTaHapTHOTO BUTJISIY;

po3ymie:

- CYTHICTb 3a/1aul PO3KJIaJaHHs
MHOTOYJICHA HAa MHOYKHHUKH;

* paBUJIa J0JIaBaHHs, BIIHIMAHHS 1
MHOKEHHSI MHOT'OYJICHIB;

popmyinnoe:

+ O3HAYCHHS MHOT'OYICHA, TTOA10HUX
YJICHIB MHOTOWICHA, CTCIICHS
MHOT'OYJICHA,

- TIpaBUJIa MHOXKEHHS OJTHOYJICHA 1
MHOT'O4JICHA, MHOKCHHS JIBOX
MHOTOUJICHIB;

PO3B’sI3y€ BIPAaBM, 1110 NepeadavyanThb:
TOTOXHI MEPETBOPEHHS BUPa3iB Ta
JIOBECHHS TOTOXKHOCTEH;

Mmuorouied. [1oai0H1 wieHn
MHOTOWIEHA Ta IX 3BEIECHHS.
CremniHb MHOTOYJIEHA.
JlonaBaHHs, BIIHIMAHHS 1
MHOKEHHS MHOTOYJIEHIB.

Po3kiaganHs MHOTOYJIEHIB Ha
MHOXHUKH CIIOCO0aMU BUHECEHHS
CHIJILHOTO MHOKHHUKA 32 JYXKKH Ta
IpyIyBaHHS

BuxoHaHHs BIIpaB Ta po3B’sI3yBaHHS
3a/1a4 (YCHO Ta MUCHMORBO),
nepeadoaYeHX OYiKyBaHUMHU
pe3yibTaTaMy HaBUYaHHS, CAaMOCTIHHHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BH/IIB POOIT JIJIs1 JIarHOCTUKH,
KOHTPOJTIO 3HAHb Ta OIIHIOBAHHSI
pe3yNbTaTiB HABYAHHS.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
J0JJaTKOBOIO JIiTeparyporto. [lomryk
iH(opMallii B IHTEpHETI.

JlocmiaHUITbKA, MPOEKTHA Ta MOITYKOBA
TUsTbHICTh. BUCTYIH 3 JOTOBISIMH.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlil
Yyepes Opraxizallito 1HIUBIyaJIbHOT,

KOJIEKTHUBHOI Ta TPYNoOBOi poOOTH.

JupakTugHi irpu
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3BEJICHHS IT0JIOHUX YJICHIB MHOIOYJIEHA;
BU3HAUYEHHS CTENEHS MHOIOYJICHA;
NEePETBOPEHHSI TOOYTKY OJHOWICHA 1
MHOTOYJIEHA, CyMH, PI3HULI, JOOYTKY ABOX
MHOTOYJIEHIB Yy MHOTOWIEH; PO3KJIaJaHHs
MHOTOYJIEHa Ha MHOKHUKH CITIOCOOOM
BUHECEHHS CIUIBHOTO MHOYKHUKA 32

Y KH, CHOCOOOM TpYITyBaHHS,
BUKOPHUCTAHHS 3a3HAUYCHUX MTEPETBOPEHD
JUISL CTIPOIIICHHSI BUPA3iB, TOBEICHHS
TOTOXHOCTEH, 00UNCIICHHS 3HAYCHb
BHpAa3iB, pO3B’sI3yBaHHs PIBHIHB, 337a4 HA
HOJIJIBHICTh HATYpaJIbHUX YMCEJI TOLIO

Tema 6. TPUKYTHUKHN. O3HAKU PIBHOCTI TPUKYTHHUKIB
I'eomempuuna cknaoosa inmezpoeanozo Kypcy

HaBoauTh NpUKJIAJAN: TCOMETPUIHUX
biryp, ykazaHux y 3MicCTi; piBHUX (iryp;
MOSICHIOE, 1110 TaKe HaKJIaJaHHs QIiryp,
piBHI Girypu;

CHIBBIIHOCUTB peasibHI 00’ €KTH
HaBKOJIMIITHHEOTO CEPEIOBHUIIA

3 MOJEJISIMU TPUKYTHUKIB PI3HUX BU/IB;
popmy.roe:

© 03HAYeHHA. PI3HUX BU1B TPUKYTHHKIB;
OiCEeKTpHUCH, BUCOTH, MEJIIaHU
TPUKYTHUKA,

- gnacmusocmi. pIBHOOEAPEHOTO
TPUKYTHHUKA,

TpUKYTHHK 1 HOTO €JIEMEHTH.
Bucota, 6icextpuca i MeaiaHa
TPUKYTHHUKA.

PiBHiCcTh reoMeTpuuHUX Piryp.
O3Haku pIBHOCTI TPUKYTHHUKIB.

Bunu TpuKyTHUKIB.

PiBHOOEIpEHMIT TPUKYTHUK, HOTO
BJIACTUBOCTI Ta O3HAKHU.

PiBHOCTOpOHHI# TPUKYTHUK

BuxoHnaHHs BIpaB Ta po3B’sI3yBaHHS
3a/1a4 (YCHO Ta MUCHMORBO),
nepeadaYeHX OYiKyBaHUMHU
pe3yJbTaTaMy HaBUYaHHS, CAMOCTIHHHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BU/IIB POOIT JJIs1 J1aTHOCTHKH,
KOHTPOJTIO 3HAHB Ta OIIHIOBAHHSI
pPEe3yNbTaTiB HABYAHHS.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
J0aTKOBOIO JliTepaTyporo. [omryk
iHbOopMallii B IHTEPHETI.
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- 03HAKU: PIBHOCTI TPUKYTHUKIB,
p1BHOOEIPEHOT0 TPUKYTHHKA;
KJIacu(iKy€e TPUKYTHUKU 32 CTOPOHAMH 1
3a KyTamu;
3HAXOMTh HA MAJTIOHKAX:
PIBHOCTOPOHHI, pIBHOOEIPEHI
TPUKYTHUKH Ta IXHI €JIEMEHTH; PiBHI
TPUKYTHUKH,
300paxye: pIBHOOEAPEHI TPUKYTHUKH Ta
iXHI €JIeMEHTH; PIBHI TPUKYTHUKU;
OOTPYHTOBY€: HAJIC)KHICTh TPUKYTHHUKA
J10 TIEBHOT'O BUAY; PIBHICTh TPUKYTHUKIB;
PO3yMi€ TI0BEJICHHS 03HAK PIBHOCTI
TPUKYTHHUKIB; BIACTUBOCTEH Ta O3HAK
PIBHOOEAPEHOTO TPUKYTHUKA,
3aCTOCOBY€ BUBUYCHI O3HAYCHHS 1
BJIACTUBOCTI /10 PO3B’A3yBaHHS 3a/1a4
MPAKTUYHOTO 3MICTY

JlocigHuIlbKa, MPOEKTHA Ta MOITYKOBa
TUSITbHICTh. BUCTYIH 3 JOMOBIISIMH.

Po3B’s13yBaHHs MPOOJIIEMHUX CUTYAIIlil
Yyepe3 opraizalliro iHAUBIyaTbHOI,

KOJICKTHUBHOI Ta TPYyNoBOi poOOTH.

JuaakTuyHi irpu

Tema 7. POPMYJIN CKOPOUYEHOI'O MHOKEHHSA
Anzebpaiuna cknaoosa inmezposano2o Kypcy

Po3pi3Hsie: MHOTOUJICHH, JUIS
NEPETBOPEHHS SIKUX MOXKHA
3aCTOCOBYBATH (OPMYIIH, SIKI BKa3aHO B
3MICTI;

po3ymie:

- CYTHICTb 3a/1a41 PO3KJIaJJaHHs
MHOTOYJIEHa Ha MHOKHUKH;

- TEOMETPUYHY 1HTEpIpeTAaIio GopMy
CKOPOUYEHOT'0 MHOXKEHHS;

dopmynu KBagparTa JBOUICHA,
PI3HUIII KBAJIpaTIB, CYMH 1 P13HUIII
KyOiB.

Po3knananHs MHOTOYWICHIB Ha
MHOKHHUKH 32 IOTIOMOTO010 (hopMYyJT
CKOPOUYEHOTO MHOKCHHS

BuxoHaHHs BIIpaB Ta po3B’sI3yBaHHS
3a/1a4 (YyCHO Ta MUCHMORBO),
nepeadaYeHNX OYiKyBaHUMHU
pe3ynbTaTaMy HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJIBHUX POOIT, IHIIHUX
BUJIIB POOIT JJIs1 11arHOCTUKH,
KOHTPOJTIO 3HaHb Ta OI[IHIOBAHHS
pe3yNbTaTiB HABYAHHS.
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3anMcy€e Ta OOIPYHTOBYE:

* popMyJIH CKOPOUYEHOT'O MHOXKEHHS;
PO3B’si3y€ BIIPaBH, L0 NeperdavyalThb:
PO3KJIaJJaHHsI MHOTOWIEHA HA MHOXXHUKH
3a (hopMyTamMHu CKOPOYEHOTO MHOKEHHS Ta
13 3aCTOCYBaHHSIM KIJTbKOX CIIOCOO1B;
BUKOPHCTaHHA 3a3HaYEHUX IEPETBOPEHD
JUI CIIPOLICHHSI BUPA3iB, TOBEICHHS
TOTOKHOCTEH, OOYMCIICHHS 3HAYEHb
BHpPAa3iB, pO3B’sI3yBaHHA PiBHSHb, 3a7a4
Ha NOJIUILHICTH IIUINX YHCEJI TOIIO

CamocrTiiiHa po60Ta 3 MiAPYYHUKOM Ta
J0JJaTKOBOIO JiTeparyporo. [lomyk
iH(pOpMallii B IHTEPHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
TisTbHICTE. BUcTymnu 3 qomoBiasiMu.

Po3B’s13yBaHHs MPOOJIIEMHUX CUTYAIIlil
4yepes Opraxizallito 1HIUBIyaIbHOT,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JlunakTuyHi irpu

Tema 8. CYMA KYTIB TPUKYTHHUKA. IPSAIMOKYTHI TPUKYTHUKHA
I'eomempuuna cknaoosa inmezpoeanozo Kypcy

CuiBBigHOCUTBH peanbHi 00’ €KTH
HaBKOJIMILIHBOTO CEpeI0BUIIIA
3 MOAEJISIMU IPSIMOKYTHOTO TPUKYTHHKA,
popmyinnoe:
* 03HAYeHHs. 30BHIIIHBOTO KyTa
TPUKYTHUKA;
gracmugocmi: NTPAMOKYTHOT'O

TPUKYTHUKA,

Chig8iOHOWeHHs MK CTOPOHAMH 1
KyTamMH TPUKYTHHKA;

HEPIBHICTh TPUKYTHHKA;
300paKy€ Ta 3HAXOAUTH HA MAJIOHKAX:
OPSIMOKYTH1 TPUKYTHUKH Ta IXH1
€JIEMEHTH; 30BHIIIHIN KYT TPUKYTHHUKA;

Cyma KyTiB TPUKYTHHKA.

30BHIIIHIA KyT TPUKYTHUKA Ta
HOT0 BJIaCTUBOCTI.

CriBBIAHOIICHHSI MIDK CTOPOHAMU
1 KyTaMH TPUKyTHHUKA.

[TpsIMOKYTH1 TPUKYTHUKH.
BnacTuBOCTI MPSIMOKYTHUX

TPUKYTHUKIB.

HepiBHiCTh TPUKYTHHKA

BukonanHs BIpaB Ta po3B’sI3yBaHHS
3a/1a4 (YCHO Ta MUCHMORBO),
nepeadaYeHNX OYiKyBaHUMHU
pe3yjbTaTaMy HaBUYaHHS, CAMOCTIHHHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BU/IIB POOIT JJIs1 J1aTHOCTHKH,
KOHTPOJTIO 3HaHb Ta OI[IHFOBAHHS
pPEe3yNbTaTiB HABYAHHS.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
J0aTKOBOIO JliTepaTyporo. [omryk
iH(pOopMallii B IHTEPHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
JUsIIbHICTh. BUCTYIH 3 JOMOBISIMH.
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PO3yMi€ BJIACTUBOCTI CyMH KYTiB
TPUKYTHHKA; BIIACTUBOCTI 30BHILTHHOT'O
KyTa TPUKYTHHKA; O3HAK PIBHOCTI Ta
BJIACTUBOCTEH MPSIMOKYTHHX
TPUKYTHHUKIB; HEPIBHOCTI TPUKYTHHUKA,
TEOPEMHU MPO CIIBBITHOIIECHHS MIX
CTOPOHAMH 1 KyTaMH TPUKYTHHKA,;
3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI J0 PO3B’SI3yBaHHS 3a]1a4
NPAaKTUYHOTO 3MICTY

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlil
Yyepe3 OpraHizalliro iHAUBIyalTbHOI,
KOJIEKTUBHOI Ta TPYyNoOBOi poOOTH.

JumpaktugHi irpu

Tema 9. ®YHKIIII

Anzebpaiuna cknaoosea inmezposano2o Kypcy

HaBoauth npukaaau: QyHKIIIOHATBHAX
3aJIeKHOCTEH; THIHHUX (PYHKIIINH;
po3ymie:

* SIK1 3QJIEKHOCTI MK BEJIMUMHAMU €
(GyHKITIOHATTBHUMH,

* CYTHICTb MTOHATTS (QYHKIIIT;

* 1110 MpsIMa MPOTOPIIAHICTE € OKPEMUM
BUJIOM JIIHIMHOT QYHKIIIT;

MOSICHIOE, 1110 TaKe: apryMEeHT; PYHKIis;
o0iacTh BU3HauUeHHs QYyHKII1; 00JacTh
3HaueHb (PyHKIIIT; Tpadik GyHKIIT;
(hopmy.Jir0€ O3HAUYCHHSI IOHATDH: (PYHKITIS;
rpadik GyHKIil; diHIHA QYHKIIIS; TpIMa
MPOTIOPITIAHICTS;

PO3Mi3HAE JIIHIMHY (YHKIIIO Ta IPsAMY
MPOTIOPIINAHICTE Cepell IHIUX PYHKITIH;
YCBIIOMJIIOE, 1110 JIIHIMHI (DYHKITT MOXYTh

@OyHKITIOHATbHA 3AJIEKHICTh MIXK
BEJIMYMHAMH SK MaTeMaTHYHA
MOJIeJIb pealbHUX MPOIECIB.

Oynkiis. O61acTh BU3HAYEHHS Ta

00J1acTh 3HaYCHb (PYHKIII].
Cnioco6u 3amanHs QyHKIII.

I'padix dpyHKIIi.

Jliniina dynkiis, 1 rpadik Ta
BJIACTUBOCTI

BukonanHs BIpaB Ta po3B’sI3yBaHHS
3a1a4 (yCHO Ta MUCHBMOBO),
nependaYeHux O4iKyBaHUMHU
pe3ylIbTaTaMi HaBYaHHS, CAMOCTIHHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BU/IIB POOIT JJIs1 J1aTHOCTHKH,
KOHTPOJTIO 3HaHb Ta OI[IHFOBAHHS
pe3yJbTaTiB HaBUYaHHS.

CamocTiitHa po0oTa 3 MIAPYYHHUKOM Ta
J0JJaTKOBOIO JIiTeparyporto. [lomryk
iH(pOpMallii B IHTEPHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
TisTbHICTE. BucTynu 3 qomoBiasiMu.
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CJIyI'yBaTH MaTeMaTUYHUMH MOJIEISIMU
peanbHUX KUTTEBUX CUTYalllif;

HA3MBAa€ TA LTIOCTPYE HA MPUKJIAAAX
crocobu 3aanHs QYHKIIIT;

onucye nodyaoBy rpadika GyHkuii,
30KpeMa, JIHIHHOI Ta 11 OKpeMOTo BUAY —
IpsIMOi TPOMOPLIHHOCTI;

PO3B’sI3y€ BIIPABM, 110 NepPeadavYaTh:
3HAaXOKEHHS 00J1acTl BU3HAYEHHS
GyHKIIT; 3HAXOKEHHS 3HAYEeHHS (PYHKIIIT
3a JaHUM 3HAYECHHSM apTyMEHTY;
noOya0By rpadika JiHIHHOT QYHKIIIT;
3HAXO/KEHHS 3a TpadikoM QyHKIII
3Ha4YeHHs (QYHKIT 32 JaHUM 3HAYEHHSIM
apryMEHTY 1 HaBIIaKH; BU3HAYCHHSI
OKpEMUX XapaKTEepUCTUK DYHKIIIT 3a ii
rpadikom (Hydi, 107aTHI 3HAYEHHS,
BiJI'€MH1 3HAUYCHHS );

BHUKOPHMCTOBYE JiHIIHY (YHKIIIO Ta Ti
rpadik sl MOJICTIOBAHHS PEeaTbHUX
POIIECiB

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlll
Yyepes Opraxizailito 1HIUBIyaIbHOT,
KOJICKTHUBHOI Ta TPYyNoOBOi poOOTH.

JumpakTugHi irpu

Tema 10. KOJIO I KPYTI'

I'eomempuuna cknadosa inmezposanozo Kypcy

HaBoauTh NpuKJIAAM T€OMETPUIHUX
¢biryp, ykazaHux y 3MicCTi,
CHiBBiAHOCUTH peasibHi 00’ €KTH
HABKOJIMILIHBOTO CEpPEI0BHUIIIA

3 MOJIETISIMU KOJIa Ta KPYyTa;
dopmy.roe:

Komo. Kpyr.

JloTnyHa J10 KoJia Ta 1i
BJIACTUBICTb.

KoJ10, BIIMcaHe B TPUKYTHUK.

BuxonaHHs BIIpaB Ta po3B’sI3yBaHHS
3a1a4 (yCHO Ta MUCHMOBO),
nependaYeHux O4iKyBaHUMHU
pe3ynbTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJILHUX POOIT, IHIIHUX
BUJIIB POOIT /7S 11IarHOCTUKH,
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O3HAYeHHs. KOma, Kpyra, iXHIX
€JIEMEHTIB; TOTUYHOI JI0 KOJIa,
CEpEeIMHHOTO MEPIEHIUKYIIAPA 10
BIJIpi3Ka; KOJIa, BIUCAHOTO B TPUKYTHHK, 1
KOJIa, OIIMCAHOT0 HAaBKOJIO TPUKYTHHKA,
LEHTPaJbHUX 1 BIIMCAHUX KYTIB;

gracmusocmi: niaMeTpa 1 XOpau KoJia;
JOTUYHOI JI0 KOJIa; CEPEeIMHHOTO
NepHeHIUKYJIApa 10 BIpi3Ka; O1CEKTPUCH
KyTa; O1CEKTPUC KYTiB TPUKYTHHKA;
CepEeAMHHUX MEePIEeHIUKYIISIPIB J0 CTOPIH
TPUKYTHUKA,
300paskye Ta 3HAXOAUTH HA MATIOHKAX:
KOJIO Ta WOTO €JIEMEHTH; TIOTHYHY 10
KOJIa; KOJIO, BIIUCAHE B TPUKYTHHK; KOJIO,
OIMCaHEe HABKOJO TPUKYTHUKA;
HEHTpaJbHI KyTH KOJa, IyTH KOJa,
BIIMCaH1 KyTH KOJIa;

BUKOHY€ IIUPKYJIEM 1 JIHINKOIO 3a/1a4i Ha
noOyI0By, yKa3aHUX Y 3MICTi;

PO3YyMi€ TOBEJICHHS BIACTUBOCTI

Ta O3HAKHU JOTHUYHOI 10 KOJIa; sSIKa TOYKa €
IIEHTPOM KOJIa, BIUCAHOTO B TPUKYTHHK, 1
sIKa TOYKa € [EHTPOM KOJIa, OTIMCAHOTO
HABKOJIO TPUKYTHUKA; TOBEICHHS
TEOpPEMHU TIPO TPAAYCHY Mipy BIIMCAHOTO
KyTa KoJia; 1110 O3HAaYa€e po3B’sA3aTu
3a/layy Ha MOOYI0BY;

OOIPYHTOBYE: B3a€MHE PO3MIIIICHHS
PsIMOI 1 KOJIa, IBOX KIJI;

Koo, onucane HaBKOJI0
TPUKYTHHKA.

LlenTpanbHi Ta BKCaH1 KyTH.
B3aemue po3mitieHHs ABOX KiJI.

OcHoOBHI 3aj1a4l Ha MOOY/I0BY:

- 1oOyJa0Ba TPUKYTHHKA 32
TphOMa CTOPOHAMH,

- nmoOy/ao0Ba KyTa, 10 JIOPIBHIOE
JTAHOMY;

- moOyaoBa OICEKTPUCH JaHOTO
KyTa;

- TIOJILI JAHOTO BiJIpi3Ka HABIILI;

- 1o0ya0Ba MPsIMOi,
MEPIIEHIUKYJISIPHOT 10 TIaHOL

KOHTPOJIIO 3HaHb Ta OL[IHIOBAHHS
pe3yNbTaTiB HABYAHHS

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
J0aTKOBOIO JliTepaTyporo. [omnryk
iH(popMallii B IHTEPHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
TUsTbHICTB. BUCTYIH 3 JOMOBISIMH.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlil
Yyepe3 Opraxizallito 1HIUBIyaJIbHOT,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JlunakTiaHi irpu
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3aCTOCOBY€ BUBUCHI O3HAYEHHS 1
BJIACTUBOCTI JI0 pO3B’s3yBaHHS 3a/1a4,
30KpeMa MPAKTHIHOTO 3MICTY

Tema 11. CHCTEMM JITHIMHUX PIBHSAHbD 3 IBOMA 3MIHHUMHU
Anzedpaiuna cknadoea inmezpoeano2o Kypcy

Po3nizHae piBHSHHS 3 IBOMA 3MIHHUMH,
JIHIMHI PIBHSIHHS 3 IBOMa 3MIHHUMHU CEepPe/l
1HIIUX PIBHSHB;

HABOJWTH MPUKJIAJAU: PIBHSIHHS 3 IBOMA
3MIHHUMU; JIHIHHOTO PIBHSHHS 3 IBOMA
3MIHHMMH, CUCTEMH JABOX JIHIHHUX
PIBHSIHB 3 JBOMA 3MIHHUMU;

(hopmyJiro€ 03HAUYCHHS: JTIHIHHOTO
PIBHSIHHS 3 IBOMA 3MIHHUMH; PO3B’SI3KY
PIBHSIHHS 3 IBOMA 3MIHHUMH; PO3B’SI3KY
CHUCTEMH JIBOX JIIHIMHUX PIBHSHB 3 JBOMA
3MIHHHUMU;

MOSICHIOCE:

* 1110 O3HAYA€ PO3B’SA3aTH PIBHIHHSA 3
JBOMA 3MIHHHMH, CUCTEMY PiBHSHb 3
JIBOMa 3MIHHUMU,

* 110 Take Tpadik piBHIHHSA 3 IBOMA
3MIHHUMU,

Oyaye rpadiku JiHIHHUX PIBHSIHB 3 ABOMA
3MIHHUMUY,;

XapakTepu3ye, BUKOPUCTOBYIOUH
rpadiuHy IHTEpHpETAIli0, BUNIAJKH, KON
CUCTEMA JBOX JIHIWHUX PIBHSIHB 3 IBOMA
3MIHHMMH Ma€ OJIUH PO3B’A30K; Ma€e O6e3i4

PiBHSHHS 3 1BOMAa 3MIHHUMHU.
Po3B’s130Kk piBHSHHSA 3 ABOMA
3MiHHUMH. ['padik piBHSHHS

3 IBOMAa 3MIHHHAMH.

JIiniiiHe piBHAHHA 3 [BOMA
3MIHHUMU Ta foro rpadik.

Cucrema 1BOX JIIHIHHUX PIBHSHB 3
JIBOMa 3MIHHMMH Ta ii pO3B’SI30K.

Po3B’s13yBaHHS CHCTEM JIBOX
JIHIMHUX PIBHSHB 3 JBOMA
3MIHHUMU: TpaQiyHUM CIOCOO0M;
CIIOCOOOM ITIACTAaHOBKH, CIIOCOOOM
JIOJIaBaHHA.

Po3B’sa3yBanHs 3a1a4 3a
JIOITOMOTI'0I0 CUCTEM JIIHIMHUX
piBHSAHB. CHCcTEMa IBOX JIHIMHUX
PIBHSIHB 3 JBOMA 3MIHHUMH SIK
MaTeMaTUYHA MOJEJIb 3a1a4l

BuxoHnaHHs BIIpaB Ta po3B’sI3yBaHHS
3a/1a4 (YCHO Ta MUCHMORBO),
nepeadoaYeHX OYiKyBaHUMHU
pe3yibTaTaMy HaBUYaHHS, CAaMOCTIHHHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BH/IIB POOIT JIJIs1 JIarHOCTUKH,
KOHTPOJTIO 3HAHb Ta OIIHIOBAHHSI
pe3yNbTaTiB HABYAHHS.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
J0JJaTKOBOIO JIiTeparyporto. [lomryk
iH(opMallii B IHTEpHETI.

JlocmiaHUITbKA, MPOEKTHA Ta MOITYKOBA
TUsTbHICTh. BUCTYIH 3 JOTOBISIMH.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlil
Yyepes Opraxizallito 1HIUBIyaJIbHOT,

KOJIEKTHUBHOI Ta TPYyNoBoi poOOTH.

JupakTudHi irpu
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PO3B’SI3K1B; HE Ma€ PO3B’S3KIB;

OIMCY€E CTIOCOOU PO3B’A3yBaHHS CUCTEMH
JIBOX JIIHIWHUX PIBHSHB 3 IBOMA
3MIHHUMUY;

PO3Pi3HS€ CUCTEMU ABOX JIHIHHUX
PIBHSIHB 3 IBOMa 3MIHHUMH, IO MalOTh
OJIMH PO3B’s30K; 0€3J114 po3B’s3KiB; HE
MaroTh PO3B’S3KiB;

CKJIA/IA€ CUCTEMU PIBHSIHB 32 YMOBOIO
TEKCTOBOI 3a/aul;

YCBiIOMJTIOE, 1110 CUCTEMHU JIIHIAHUX
PiBHSIHb MOXKYTh CIIYyT'yBaTH
MaTeMaTHYHUMHU MOJCIISIMH peaTbHUX
KUTTEBUX CUTYaIIi;

PO3B’SI3y€: CHCTEMH JIBOX JIIHIMHUX
PIBHSIHB 3 JBOMa 3MIHHUMH BKa3aHUMU Y
3MICTI cmoco0amu; 3a1a4l 3a JOITOMOT OO
CHUCTEM JIBOX JIIHIMHUX PIBHSHB 3 JBOMA
3MIHHHUMU;

CTBOPIOE MATEMAaTHYHY MOJIEb 3a/1a4l y
BUTJISIII CHCTEMH PiBHSIHB

JlopaTkoBi TeMHU

Anzeopaiuna cknaoosa inmezpoeano2o Kypcy

JlileHHs OIHOYJIeHA Ha OTHOYJICH.
KBanpart cymu Tppox BHpa3iB.
Ky6 cymu ta ky0 pi3HHII 1BOX BUPA3iB.

B3aemue po3ramryBanHs rpadikiB 1BOX JIHIHHUX (QYHKIIH.

I'eomempuuna cknaoosa inmezpoeanozo Kypcy

BractuBicTh KyTa 3 BEpIIMHOIO BCEPEIMHI Ta 1032 KOJOM. Bi1acTUBICTh KyTa Mk XOPJI0I0 1 JOTUYHOIO.
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30BHIBIIMCaHE KOJIO TPUKYTHUKA.
3aiada Ha MOOYAOBY Ta 11 pO3B’A3yBaHHSI.

['eomerpuyne micrie TOUOK. MeTOT TEOMETPUIHUX MICIh TOYOK Yy 3a/1adax Ha mo0yI0BY

8 kiac

OuikyBaHi pe3y/ibTaTH HABYAHHS
3100yBa4iB 0CBITH

3MiCT HABYAJIBLHOTO0 MaTepiary

Buan HaBYaJIbHOI AisVIBHOCTI YUHIB

Tema 1. IPOBOBI BUPA3ZU. OCHOBHA BJIACTUBICTbB APOBY. 1OJJABAHHS I BIIHIMAHHSA APOBIB
Anzebpaiuna cknaoosa iHmezposano2o Kypcy

Po3ymie:

- 110 TaKe ParioOHaILHUN BHUpPa3,
palioHaIbHUI pi0, AOMyCTUMI 3HAUYEHHS
3MIHHHX, 1[0 BXOJATH JI0 PaIliOHaJIbHOTO
BHpa3sy;

HABOJUTH MPUKJIAIM. PAI[IOHATLHOTO
BUpa3y, pallioOHAJIBHOTO APO0Y;
PO3Mi3HAE: 111 palliOHAJIbHI BUPa3H,
JpoOO0Bi pallioOHAJIbHI BUPa3H,

PamionaneHi Bupasu. ParionanpHi
npoou. OCHOBHA BIIACTHBICTh
palioHaJIbHOTO JPO0Yy.

JlogaBaHHS 1 BiIHIMaHHS
palioHaJIbHUX JIP0OiB

BukonanHs BIpaB Ta po3B’sI3yBaHHS
3a1a4 (yCHO Ta MUCHBMOBO),
nependaYeHux O4iKyBaHUMHU
pe3ynbTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BU/IIB POOIT JJIs1 J1aTHOCTHKH,
KOHTPOJTIO 3HaHb Ta OI[IHFOBAHHS
pe3yJbTaTiB HaBUaHHS.
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MOSICHIOE:

- SIK BAKOHATH CKOPOUYEHHSI IpO0Y; 5K
3BECTH JIpi0 10 HOBOTO 3HAMEHHHKA; SIK
3BECTU APOOU 10 CHIIBHOTO
3HAMEHHHKA;

dpopmy.roe:

- OCHOBHY BJIACTHUBICTH PalllOHAJILHOTO
1po0y;

- IpaBUJIa: JJOJaBaHHS 1 BITHIMAHHS
palioHaIbHUX JIPOOIB,;

* YMOBY PIBHOCTI JIpo0y HYJIIO;
PO3B’si3y€ BIIPaBH, IO NepeadayarThb:
CKOpOYEHHS Jpo0iB; 3BEJCHHS IpoOy 10
HOBOI'O 3HAMECHHMKA; 3BEJICHHS APOO0IB
JIO CHIJBHOTO 3HAMEHHHUKA;
3HaXOJ[KEHHsI CyMH 1 p13HHUIIL JPOOiB,;
TOTOXHI1 IIEPETBOPEHHS PalliOHATBHUX
BHPAa3iB; 3aCTOCYBaHHS JI0/IABaHHS 1
BIIHIMaHHS paIliOHAIBHUX JIPOOIB JIs
CIIPOIIICHHS BHPA3iB, IOBEICHHS
TOTOXKHOCTEH

CamocrTiiiHa po60Ta 3 MiAPYYHUKOM Ta
J0JJaTKOBOIO JiTeparyporo. [lomryk
iH(pOpMallii B IHTEPHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
TisTBbHICTE. BUCTyH 3 J0MOBIASIMH.

Po3B’s13yBaHHs MPOOJIIEMHUX CUTYAIIlil
Yyepes Opraxizallito 1HIUBIyaJIbHOT,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JlunakTu4Hi irpu

Tema 2. YHOTUPUKYTHUKU. TAPAJIEJIOT'PAM TA HOI'O BUJIUA

I'eomempuuna cknadosa inmezposanozo K

Py

HaBoauTh NpUKJIAIH T€OMETPUIHUX
biryp, ykazaHux y 3MicCTi;
CHiBBiAHOCUTH peasibHI 00’ €KTH
HABKOJIMILIHBOTO CEpPEI0BHUIIIA

3 MOJIETISIMU T€OMETPUIHUX (ITYD,
yKa3aHUX Y 3MICTI;

YOoTUPUKYTHHUK, KOTO EIIEMEHTH.
Cyma KyTiB YOTUPUKYTHHKA.
[Tapanemorpam, i10T0 BIaCTHBOCTI
1 O3HAKMU.

[TpsiMmOKyTHUK, pOMO, KBapaT Ta
iX BIACTUBOCTI i O3HAKH

BukonaHHs BIipaB Ta po3B’sI3yBaHHSA
3a/1a4 (YCHO Ta MUCHMOBO),
nependaYeHux O4iKyBaHUMHU
pe3ynbTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJILHUX POOIT, IHIIHUX
BUJIIB POOIT JJIs1 11arHOCTUKH,
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MOSICHIOE, 1110 TaKe: YOTUPUKYTHUK;
ONYKJIUM 1 HEOMYKJIMM YOTUPUKYTHHK;
€JIEMEHTU YOTUPUKYTHHKA;

dopmy.roe:

* O3HAYEHHS | 61ACMUEOCMI BKa3aHUX Y
3MICT1 YOTUPUKYTHHKIB;

* 03HaKU Tapajenorpama,
NpsIMOKYTHHUKa, poM0Oa, KBaipaTa,

- meopemy Ipo CyMy KYTiB
YOTUPUKYTHHUKA,

KJIacuikye YHOTUPUKYTHUKH;
300paxy€e Ta 3HAXOAUTHh HA MAJIIOHKAX
YOTUPUKYTHUKHU PI3HUX BUAIB Ta iXHI
CJIEMEHTH;

OOIPYHTOBY€ HAJICKHICTh
YOTUPUKYTHHUKA JI0 TIEBHOTO BU]LY;
PO3yMi€ TOBEJICHHS

- gnacmusocmell i O3HAK:
napajieiorpama, IpsSMOKYTHHUKA, pomM0a,
KBaJIpata;

- meopemu PO CyMy KYTIB
YOTHUPUKYTHHUKA,
3aCTOCOBY€ BUBUCHI O3HAYEHHS 1
BJIACTUBOCTI /10 PO3B’sI3yBaHHs 3ajad,
30KpeMa MPaKTUYHOTO 3MICTY;
anreOpaiuHi crmocoOu JIsl po3B’sI3yBaHHS
3a/1ay

KOHTPOJIIO 3HaHb Ta OL[IHIOBAHHS
pe3yNbTaTiB HAaBYAHHS.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
J0aTKOBOIO JliTepaTyporo. [omnryk
iH(popMallii B IHTEPHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
TUsTbHICTB. BUCTYIH 3 JOMOBISIMH.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlil
Yyepe3 Opraxizallito 1HIUBIyaJIbHOT,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JlunakTiaHi irpu

Tema 3. MHOKEHHS 1 IIJIEHHSA APOBIB. PAIIIOHAJIBHI PIBHSIHHS
Anzebpaiuna cknaoosa iHmezposano2o Kypcy




Dopmy.TI0€:

* npasua: MHOXKEHHS 1 A1IeHHS Jpo0iB,
i THECEHHS APO0Y 710 CTETICHS,
po3Mi3HAa€: pallioHaIbHI PIBHSIHHS Cepes
IHIITUX PIBHSHB;
PO3B’si3y€ BIPAaBH, L0 NeperdavyalTh:
3HAaXOJKEHHs TOOYTKY 1 YaCTKHU ApoOiB;
TOTO>KHI ITEPETBOPEHHS palliOHATHLHUX
BUpPAa3iB; 3aCTOCYBaHHS il 3
palioHAILBHUMU ApOoOaMHu JIJist
CIPOIIEHHS BUPA3iB, TOBEICHHS
TOTOKHOCTEH, pO3B’I3yBaHHS PiBHSHb
TOIIO; PO3B’I3yBaHHSI PIBHSAHb 31
3MIHHOIO B 3HAMEHHUKY JIpOOY;

MHOXEeHHS 1 TIJIEHHS
palioHaJIbHUX JIPOOIB.

ToToxHI nepeTBOPEHHS
palioHaJbHUX BUPA3iB.

ParionanbH1 piBHSHHS

BukonaHHs BIIpaB Ta po3B’sI3yBaHHA
3a/1a4 (YCHO Ta MUCHMOBO),
nependaYeHux O4iKyBaHUMHU
pe3ynbTaTaMy HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJILHUX POOIT, IHIIUX
BU/IIB POOIT JJIs1 11arHOCTUKH,
KOHTPOJTIO 3HaHb Ta OI[IHIOBaHHS
pe3yNbTaTiB HaBYaHHS.

CamocrTiitHa po6oTa 3 MiAPYYHUKOM Ta
JI0IaTKOBOIO JiiTeparyporo. [Tomryk
iH(opMallii B IHTEpHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
TisTbHICTE. BucTymnu 3 qomoBiasiMu.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYAIIli
Yyepe3 opraizalliro iHAUBIyaTbHOI,

KOJIEKTHUBHOI Ta TPYyNoOBOi poOOTH.

JlumaktuyHi irpu

Tema 4. TPAIIEHISA. TEOPEMA ®AJIECA
I'eomempuuna cknadosa inmezposanozo Kypcy

HaBoauTh NpUKJIAAN TEOMETPUIHHIX
biryp, ykazaHux y 3MicCTi;

PO3Mi3HA€ TPaMEIio 3-TOMIXK 1HIITUX
YOTUPHUKYTHHUKIB;

300pa’Kye Ta 3HAXOUTH HA MATIOHKAaX
Tpanerii pi3HUX BUIB Ta IXHI CJIEMEHTH;

Tpamnertis.

Brvcani ta onvcani
YOTHUPUKYTHUKH.

Teopema daneca. Cepenns niHis
TPUKYTHHUKA, ii BIACTUBOCTI.

BukonaHHs BIipaB Ta po3B’sI3yBaHHSA
3a/1a4 (YCHO Ta MUCHMOBO),
nependaYeHux O4iKyBaHUMHU
pe3ynbTaTaMy HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJILHUX POOIT, IHIIHUX
BUJIIB POOIT JJIs1 11arHOCTUKH,
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CHiBBiAHOCUTB peasibHI 00’ €KTH
HABKOJIMIITHBOTO CEPEI0BUIIA

3 MOJIETISIMU T€OMETPUIHUX (ITYD,
yKa3aHUX Y 3MICTI;

dopmy.roe:

O3HAYEeHHS [ 61acmMuocmi TPATeIlii,
30KpeMa piBHOOIYHOI Tpamerrii;
BITMCAHOTO 1 OITMCAHOTO
YOTUPUKYTHHUKIB; CEPEIHBOT JIIHIT
TPUKYTHHKA 1 TParelii;

O3HAKU BIIMCAHOTO 1 OMMCAHOTO

YOTUPUKYTHHUKIB;

- meopemy Parieca;

- gracmusicmes MeJliaH TPUKYTHHKA,;
OOIPYHTOBY€ HAJICKHICTD
YOTUPUKYTHHUKA JI0 TIEBHOTO BU]LY;
HABKOJIO SIKOTO YOTUPUKYTHHUKA MOXKHA
OTIHCATH KOJIO, Y SIKHI YOTUPUKYTHHUK
MO>KHA BIIUCATH KOJIO;

PO3yMi€ JOBEICHHS

- gracmugocmell CEpeIHbOI JIHIT
TPUKYTHHUKA 1 Tpamnenii, BIaCTUBOCTI
KYTiB BIMCAHOTO YOTUPUKYTHUKA Ta
BJIACTUBOCTI CTOPiH OIMKCAHOTO
YOTUPUKYTHHKA; BIIACTUBICTh Me/I1aH
TPUKYTHUKA;

- meopemu Daneca;
3aCTOCOBY€ BUBUYCHI O3HAYCHHS 1
BJIACTUBOCTI JI0 PO3B’s3yBaHHS 3a]1a4,
30KpeMa IMPAKTUIHOTO 3MICTY;

BrnacTuBicTh Me/iaH TPUKYTHHKA.

BJIACTUBOCTI

KOHTPOJIIO 3HaHb Ta OL[IHIOBAHHS
pe3yNbTaTiB HAaBYAHHS.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
JOaTKOBOIO JliTepaTyporo. [omryk
iH(bOopMallii B IHTEPHETI.

JlocmigauIlbKa, MPOEKTHA Ta MOITYKOBA
JUsITbHICTh. BUCTYIH 3 JOMOBISIMH.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlil
Yyepe3 Opraxizallito 1HIUBIyaJIbHOT,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JlunakTHaH1 irpu
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anreOpaiuHi crmocoOu JIst po3B’sI3yBaHHS
3a1aq

Tema 5. CTEIIHD I3 HIJIMM TIOKA3HUKOM
Ancebpaiuna cknadoea iHmezpoeanozo Kypcy

Po3ymie:

- 110 TaKe CTAaHAAPTHUN BUTJIS]] YHACTIA;

- CYTHICTb Jii TIJTHECEHHS JI0 CTEMEeHS 13
LIJIUM Bl €MHUM ITOKA3HUKOM 1
HYJIbOBUM ITOKa3HUKOM; METOTY
rpad1yHOTO PO3B’SI3yBaHHS PIBHIHHS,
HABOJAUTH NMPUKJIAIM: CTEIICHS 13 IILJIUM
IMOKAa3HUKOM; BEJIUYHH 3
HABKOJIUIITHLOTO CEPEIOBUIIIA,
3HAYE€HHS SIKUX JOIIILHO MOJAaBaTH B
CTaHJAAPTHOMY BUTJISA/IL; 3B’ SI3KIB

MDXK BEJIMYUHAMH, K1 OMUCYIOThCS

: k
byHKIIE Y =—;
X
PO3Mi3HAE: 3aIUCHU YHCEII, SKi MOJaHO B
CTaHIaPTHOMY BHUTJISIL; PYHKINIO Y =—
X

cepel IHIINX;

MOSICHIOE:

- 1110 TaKe CTAaHAAPTHUN BUTJIS] YUCTIA;
dbopmyaroe:

- O3HAYEHHS: CTEMEHS 3 HYJbOBUM
IMOKA3HUKOM; CTEICHS 13 IIJINM
Bi1JI’€MHHM ITOKa3HUKOM;

- BJIACTUBOCTI CTEIIEHS 13 LIIIIUM

Creminp 13 IIJIMM ITOKa3HUKOM Ta
fioro BinactuBocTi. CTaHIapTHUI
BUTJISA YHCIIA.

: k .. ..
®dyHKIiA Y =—, 11 Tpadik i
X
BJIACTUBOCTI

BukonanHs BIpaB Ta po3B’sI3yBaHHS
3a1a4 (yCHO Ta MUCBMOBO),
nepeadaveHX OUiKyBaHUMHU
pe3ylbTaTaMi HaBYaHHS, CAMOCTIHHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BU/IIB POOIT JJIs1 J1aTHOCTHKH,
KOHTPOJTIO 3HaHb Ta OI[IHFOBAHHS
pe3yJbTaTiB HaBUYaHHS.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
J0aTKOBOIO JliTepaTyporo. [omryk
iH(pOopMallii B IHTEPHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
TisTbHICTE. BUcTymnu 3 qomoBiasiMu.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlil
Yyepes Opraxizallito 1HIUBIyaJIbHOT,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JunakTuyHi irpu

42




MIOKa3HUKOM;
ONMCY€ BIACTUBOCTI (QYHKINT y=— 3a 1i
X

rpadikom;

0OIPYHTOBYE BIIACTHBOCTI CTETICHS 13
IIMM ITOKa3HUKOM;

YCBIiZIOMJIIOE, 110 paIliOHANIbHI PIBHSIHHS

Ta QYHKIIT Y =— MOXYTb CIyTyBaTH
X

MaTEMaTHYHUMHU MOJIEISIMHU peaTbHUX
KUTTEBUX CUTYAITIN;

PO3B’si3y€ BIIPABH, L0 NepeadavyalTh:
NEePETBOPEHHS CTEMEHIB 13 IIUM
MOKa3HUKOM; 3aCTOCYBaHHS
BJIACTUBOCTEN CTENEHS 13 LILJIUM
MOKa3HUKOM JJIs CIIPOILIEHHS BUPa3iB Ta
oOYHCIIeHHS X 3HaUEHb; 3aIlMC YHCTa B
CTaHAAPTHOMY BUTJISAIL; TOOYIOBY

: .k
rpadika QyHKIII Y =—; BUKOPUCTAHHS
X

: ..k
rpadika QyHKIII Y =— 715 3HAXOIKEHHS
X

BIJIMTOBITHAX 3HAY€Hb aPTYMEHTY Ta
GbyHKIIT; BU3HAYEHHS! OKPEMUX

XapaKTepUCTHK PYHKINT Y =— 3a ii
X

rpadikom (HyJi, T0AaTHI 3HAYCHHS,
BiJI’€MHI 3HAYCHHS);
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BUKOPHMCTOBYE PYHKIIIIO y =— Ta ii
X

rpadik 11t MOJICTIOBAHHS peaTbHUX
MIPOIIECIB

Tema 6. IOAIBHICTh TPUKYTHUKIB
TI'eomempuuna cknadoea inmezposanozo Kypcy

HaBoauth npukjiIaau moaioHnx

TPUKYTHUKIB,;

MOSICHIOE, 1110 TaKe BIJIHOIIEHHS JABOX

B1JIP13KiB; 3B’SI30K MIXK PIBHICTIO 1

MOAIOHICTIO TEOMETPUUHUX DITYp; K

OB’ 513aH1 BUCOTA MPSIMOKYTHOTO

TPUKYTHHKA, TPOBEICHA JI0 TITOTEHY3H,

1 TPOEKIIIi KaTeTIB Ha TIMOTEHY3Y; KaTeT,

TIMOTEeHY3a Ta MPOEKITISA IbOTO KaTeTa Ha

riIOTeHY3Yy;

popmy.roe:

- y3aeanvreny meopemy Pdaneca;

* 03HayeHHsA TOJIOHUX TPUKYTHUKIB,;

* 03HaKu TOJIIOHOCTI TPUKYTHUKIB;

- gracmueocmi CEpeHIX MPONOPLINHUX

BIJIPI3KIB Y IPSIMOKYTHOMY TPUKYTHHKY

- meopemu: TIPO BIACTUBICTh
OICEeKTPUCH TPUKYTHUKA; TPO
MPOMOPIINHICTD BIJIPI3KiB XOP/I; PO
POMOPIINAHICTD BIJIPI3KiB CIYHOT 1
JOTUYHOI;

300pa’Kye Ta 3HAXOAUTHh HA MAJIOHKAX

1o110HI TPUKYTHUKH,

V3araneHeHa Teopema Paneca.

[Tomi6H1 TPUKYTHUKHU.

O3Haku MoIIOHOCTI TPUKYTHHKIB.

CepeniHi pOIOPITiHHI BIAPI3KU B
NPAMOKYTHOMY TPHKYTHHKY.

BnactusicTth Ta popmyia
O1CEeKTpUCH TPUKYTHHKA.

3actocyBaHHA MOAIOHOCTI
TPUKYTHUKIB JI0 PO3B’SI3yBaHHS
3a/1a4 (MpONOPLIHHICTH BIPI3KIB
XOp, MPOTOPITIHHICTH BiAPI3KiB
CIYHOI 1 JOTUYHO1, BUMIPIOBaJIbHI
poOOTH Ha MICIIEBOCTI)

BuxonanHs BIpaB Ta po3B’sI3yBaHHS
3a1a4 (yCHO Ta MUCBMOBO),
nepeadaveHX OUiKyBaHUMHU
pe3ylbTaTaMi HaBYaHHS, CAMOCTIHHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BU/IIB POOIT JJIs1 J1arHOCTHKH,
KOHTPOJTIO 3HaHb Ta OI[IHFOBAHHS
pe3yJbTaTiB HaBUYaHHS.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
J0aTKOBOIO JliTepaTyporo. [omnryk
iH(pOopMallii B IHTEPHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
TisTbHICTE. BUcTymnu 3 qomoBiasiMu.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlil
Yyepes Opraxizallito 1HIUBIyaJIbHOT,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JlunakTi4Hi irpu
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0OTpYHTOBYE€ 10/1I0HICTh TPUKYTHUKIB;
B0JIO/Ii€ HABHYKOIO CKIIAJaHHS
MIPOTIOPITIHA AJIS BIAOBITHUX

CTOPIH MOJIOHUX TPUKYTHHKIB;

PO3yMi€ TOBE/ICHHS:

O3HaKH MOI0HOCTI TPUKYTHHUKIB,
TEOpeMy PO CepeiHI MPOIOPLIHHI
BIJIPI3KH B MPSIMOKYTHOMY TPUKYTHHUKY;
PO BJIACTUBICTH O1CEKTPUCH
TPUKYTHHKA; PO MPOMOPLINHICTD
B1/IP13KiB XOP/I; PO MPOIMOPIIAHICTh
B1/IP13KiB CIYHOI 1 JOTUYHOT;
3aCTOCOBY€ BUBUCHI O3HAUCHHS 1
BJIACTUBOCTI JI0 PO3B’A3yBaHHS 3a/1a4,
30KpeMa P 3HaXO0KEHHI BIJICTAHEH Ha
MICIIEBOCTI

Tema 7. KBAJIPATHI KOPEHI. JJIMCHI YU CJIA
Anzebpaiuna cknaooea iHmezpoeanozo Kypcy

HaBoauth npukiIaau: MHOXWH,
BiJTHOIIIEHb «EJICMEHT HAJIC)KUTh

(He HAJIEKUTh) MHOXKHUHIY», YUCITOBUX
MHOKWH, palliOHAIbHUX YUCEIT,
ippallioHaIbHUX YHCEN, TeOMETPUYHOT
IHTepIIpeTalii ippallioHaAIbHOTO YKCIIa,
JIHCHUX YHCE, 3B’ I3KIB MK
BEITMYMHAMHU, SIKI ONTUCYIOTHCS

QyHKIiAMHE Y = X, Y = Jx;

Dyukuig y = X2, ii rpadik i
BJIACTUBOCTI.

ApudmMeTuuyHUN KBaIpaTHUM
KOpIHb.

MHOXH1HA Ta 11 EJIEMEHTH.

[TigmMHOXMHA. UKCIIOB1 MHOKUHU.

PamionaneHi gncina.
Ippamionanshi uncia. JiiicHi
qHCIIa.

BukonanHs BIpaB Ta po3B’sI3yBaHHS
3a/1a4 (YyCHO Ta MUCHMORBO),
nepeadoaveHX OYiKyBaHUMHU
pe3yjbTaTaMy HaBUYaHHS, CAMOCTIHHHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BU/IIB POOIT JJIs1 J1aTHOCTHKH,
KOHTPOJTIO 3HaHb Ta OI[IHFOBAHHS
pPE3yNbTaTiB HABYAHHS.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
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posniznae Gynkiii Y = X2, Y =~/X cepen
1HIIINX;

MOSICHIOE:

- [0 TaKe MHOKHUHA, paIllOHAJIbHE YUCIIO,
ippallioHaIbHe YUCII0, TIMCHE YHCIIO;

* SIKY MHOKHHY Ha3UBaIOTh

M IMHOKMHOIO JTAaHOT MHOXKHHH;

- 110 Take 00’ €THAHHS Ta MEPETUH
MHOUH;

PO3yMie€:

- 110 TaKe apu(PMETUIHHI KBAPATHHMI
KOPIHB;

* CYTHICTb BJIACTUBOCTEH
apu(pMETUIHOTO KBAJIPaTHOTO KOPEHS,

* SIK1 YUCJIOB1 MHOYKUHU YTBOPIOIOTh
MHOXHUHY JIACHUX YHUCEIT;

* sIK B3a€MOIIOB’sI3aH1 YU CJIOBI MHOKUHHU
N,Z Q,R;

* IOBEJICHHS BIIACTUBOCTEMN
apu(pMETUYHOTO KBAJIPATHOTO KOPEHS;
(dhopmyJiroe: o3HaUCHHS apUHMETHIHOTO
KBaJIPaTHOT'O KOPEHS 13 UNCIIa;
BJIACTHBOCTI apU(PMETHUUYHOTO
KBaJIpaTHOT'O KOPEHS;

PO3pi3Hsi€ KBaIpaTHUN KOPIHB 1
apupMeTHIHUIN KBaIpaTHUHN

KOPIHb;

OIMCYE BIACTHBOCTI QYHKIIIH Y = X2,

y = VX 32 ix rpadikamu;

BnactuBocti apudmernyHoro
KBaJIpaTHOTO KOpeHs. TOTOXHI
NEPETBOPEHHS BUPA3iB, AK1
MICTSITh KBaJpaTHI KOPEHI.

OyHKLisg Y = Jx , i rpadik 1
BJIACTHBOCTI

J0JJaTKOBOIO JiTeparyporo. [lomyk
iH(opMmallii B IHTEpHETI.

JlocmigHuITbKA, MPOEKTHA Ta MOITYKOBA
TisTBHICTE. BUcTymu 3 1omoBiAsIMHU.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYAIIli
Yyepe3 opraizalliro iHAUBIyalbHOI,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JlunakTi4Hi irpu

46




yeBinomIIIoe, mo GyHkiii y = X2, ¥ =/X
MOXYTb CIIYT'yBaTH MaTEMaTUYHUMU
MOJEJISIMU peaTbHUX KUTTEBUX
CUTYaIllH;

PO3B’sI3y€ BIIPaBH, L0 NepeadavaThb:
3aCTOCYBaHHS MOHATTS apU(HMETUIHOTO
KBaJPAaTHOTO KOPEHS JJIST OOYHCIICHHS
3HAYCHb BUPA3iB, CIPOIIECHHS BUPA3iB,
PO3B’s3yBaHHS PIBHSHB, TOPIBHSHHS
3HAYEHb BUPA3iB; 3HAXOHKCHHS

00’ eTHAHHS Ta MEPETUHY MHOKHUH;
MIEPETBOPEHHSI BUPA31B 13 3aCTOCYBaHHIM
BUHECCHHS MHOKHHUKA 3-T11]] 3HaKa
KOpEHS1, BHECEHHS MHOXHUKA I11]1 3HAK
KOPEHsI, CKOPOUEHHSI Ip00iB, 3BIILHCHHS
B1J1 ippalliOHAJIbHOCT1 B 3HAMEHHUKY
npo0y; moOynoBy rpadikiB QyHKIIN Y =
X2, y= JX Ta ix BUKOPUCTAHHS JIJIs
3HAXO/KCHHSI KBaJ[paTa uyncia i
apu(pMETUYHOTO KBAJIPATHOTO KOPEHS 13
YKCJIa; BA3HAYEHHS OKPEMUX

XapaKkTepuCTUK PYHKLIH Y = X?, Y = Jx
3a ix rpadikamu (HyIi, JOIATHI
3HAYCHHS, B’ €MHI 3HAUYCHHSI ); aHAJII3
CIIBBIIHOIIEHb MIX YUCIIOBUMH
MHOKHHAMHU Ta iX eleMEHTaMH,
BHKOpPHCTOBYE byHKIiT Y = X2, ¥ =X
Ta iX Tpadiku AJI1 MOJCITIOBAHHS
peabHUX MPOIIECIB
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Tema 8. PO3B’SI3YBAHHS ITPSIMOKYTHUX TPUKYTHUKIB
I'eomempuuna cknaoosa inmezpoeanozo Kypcy

HaBoauTh NpuKIaIH TeOMETPUIHAX
¢biryp Ta CriBBIIHOIICHb, YKa3aHUX Y
3MICTI;

MOSICHIOE: 1110 Take IMoXmjia Ta il
MIPOEKIIIST; CITIBBITHOIIIEHHS M1
CTOpOHAMU Ta KyTaMH HPSIMOKYTHOTO
TPUKYTHHUKA; 1110 O3HAYAE «PO3B’sI3aTU
NPAMOKYTHUH TPUKYTHHK;
dopmy.roe:

meopemy Ilicdharopa; Teopemy,
obepueny o teopemu [lidaropa;

eracmusocmi NEPICHAUKYIIAPA 1
MOXMJIOT;

O3HAYeHHs CUHYCa, KOCHHYCA,
TaHT€HCa TOCTPOro KyTa MPSIMOKYTHOTO
TPUKYTHUKA,

CnIBBIOHOUIeHHsI MK CTOPOHAMH 1
KyTaMU TIPSIMOKYTHOTO TPUKYTHHKA,;
3HAXOJAUTH HA MAJIIOHKAX CTOPOHHU
MPSIMOKYTHOTO TPUKYTHHKA,
BIJIHOIIICHHS SIKMX JIOPIBHIOE CUHYCY,
KOCHHYCY, TAHT€HCY BKa3aHOTO
rOCTPOro KyTa,
004K CJII0€ 3HAYCHHS CHHYCA, KOCHHYCA,
TaHreHca Jiis KytiB 30°, 45°, 60°;

Teopewma Ilidaropa. Teopema,
obepuena g0 teopemu Ilidaropa.

[leprieHaUKYIISIp 1 MOXWUJIA, TXHI
BJIACTUBOCTI.

CuHyc, KOCUHYC, TAHTE€HC
TOCTPOro KyTa IpsIMOKYTHOTO
TPUKYTHHKA.

CriBBITHONIIEHHS MK CTOPOHAMH
1 KyTaMH MPSIMOKYTHOT'O
TPUKYTHUKA.

3HaYeHHs CUHYyCa, KOCUHYCA,
TaHTeHCA JICSIKUX KYTIB.

Po3B’s13yBaHHs NPAMOKYTHUX
TPUKYTHHKIB

BukonanHs BIpaB Ta po3B’sI3yBaHHS
3a1a4 (yCHO Ta MUCBMOBO),
nepeadaveHX OUiKyBaHUMHU
pe3yibTaTaMy HaBYaHHS, CAMOCTINHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BHJIIB POOIT JIJIsl IIaTHOCTHKH,
KOHTPOJIIO 3HaHb Ta OLIIHIOBAHHSI
pe3yJbTaTiB HaBUaHHS.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
J0aTKOBOIO JliTepaTyporo. [omryk
iH(pOopMallii B IHTEPHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
TisTbHICTE. BUcTymnu 3 qomoBiasiMu.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlil
Yyepes Opraxizallito 1HIUBIyaJIbHOT,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JlunakTi4Hi irpu
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PO3yMi€ JOBEICHHS:
meopemu Ilidaropa; reopemu,
ob6epuenoi 1o Teopemu Ilidaropa;
gnacmugocmeti NEPIEHIUKYIAPA 1
MOXMJIOT;
PO3B’SA3Y€ NPSMOKYTHI TPUKYTHUKH;
3aCTOCOBY€ BUBUCHI O3HAYCHHS 1
BJIACTUBOCTI /10 PO3B’A3yBaHHA 3a/1a4,
30KpeMa MPaKTHYHOTO 3MICTY;
anreOpaiuHi Crocoou aJis
pO3B’si3yBaHHS 33724

Tema 9. KBA/IPATHI PIBHAHHSA

Anzebpaiuna cknadosea inmezposano2o Kypcy

Po3ni3nae: kBagpaTHI piBHSIHHS

cepeq IHIIKX PIBHSHb; HEMTOBHI
KBaJIpaTHI PIBHAHHA 1 3Be€JICH1 KBaJIpaTHi
PIBHSIHHS CepeJl KBaJIpaTHUX PIBHSHbD;
HABOJAUTH MPUKJIAIM KBAJIPATHUX
PIBHSIHb PI3HUX BU/IIB;

BH3HA4Ya€ Koe(DiIieHTH KBAJIPATHOTO
PIBHSIHHS,

bopmyiaroe:

- O3HAYEHHSI KBAJPaTHOTO PiBHIHHS;

- Teopemy Biera;

3anmcye GopMyIry KOpPEeHiB KBaJAPATHOTO
PIBHSIHHS,

MOSICHKOE CIIOCOOU pO3B’SI3yBaHHs
HEMOBHUX KBaJIpaTHUX PIBHSHbD;
po3yMie:

KBanparsi piBHsHHA. HenoBHi
KBaJIpaTHI PIBHSHHS.

dopmyra KOpeHiB KBaJIpaTHOTO
PIBHSIHHSI.

Teopema Bieta
KBaapatHi piBHSHHS SIK

MaTEMaTH4YHI MOJIE TEKCTOBHUX
Ta MPUKJIAIHUX 3a7a4

BuxonaHHs BIIpaB Ta po3B’sI3yBaHHs
3a1a4 (yCHO Ta MUCHMOBO),
nependayeHux O4iKyBaHUMHU
pe3ynbTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJILHUX POOIT, IHIIHUX
BH/IIB POOIT JIJIs1 JIarHOCTUKH,
KOHTPOJTIO 3HAHb Ta OI[IHFOBAHHS
pe3yNbTaTiB HAaBYaHHS.

CamocrTiitHa po60Ta 3 MiAPYYHUKOM Ta
JI0IaTKOBOIO JiiTeparyporo. [Tomryk
iH(opMallii B IHTEpHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
TisTbHICTE. BucTymnu 3 qomoBiasiMu.
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* SIK, 3aJIC)KHO BiJl 3HAUECHHSI Po3B’s13yBaHHS MPOOIEMHUX CUTYallii

JTUCKPUMIHAHTA, BUBHAYAETHCS KUTBKICTh Yyepes Opraxizailito 1HIUBIyaIbHOT,
KOPEHIB KBaJPaTHOTO PIBHSHHS; KOJICKTHUBHOI Ta TPYyNoOBOi poOOTH.

* 3MICT Ta JOBEJICHHs Teopemu Biera;
YCBIiZIOMJIIOE, 1110 KBaIpaTHI PIBHSHHS JumpakTugHi irpu

MOXYTh CITyTyBaTH MaTeMaTUYHUMU
MOJIETISIMU peaJbHUX KUTTEBUX
CUTYaIl};

CKJIAJIAa€ KBaJpaTHE PIBHIHHS 32
YMOBOIO TEKCTOBOI 3aj1a4i;

PO3B’si3y€ BIIpaBH, LI0
nepeadavYarOTh: 3HaXOKEHHS KOPEHIB
KBaJIpaTHUX PIBHSHb PI3HUX BU/IIB;
3acTOCyBaHHA TeopeMHu Bierta;
CKJIQJIaHHS 1 PO3B’SI3yBaHHSI KBaJIpaTHUX
PIBHSIHB SIK MATEMAaTUYHUX MOJIETIEH
TEKCTOBHX Ta MPUKJIATHUX 3a]1a4;
CTBOPIOE MaTEMaTHUYHYy MOJIEJIb

3a/1aul y BUTJISII KBAJAPATHUX PIBHSHB;
PO3B’SI3y€ CIOKETHI 3a/1a4i 3
peajlbHUMH JAHUMHU II0/10: Oe3eKu
PYXY; PO3paxyHKy CIMEHHOTO OIO/IKETY,
MO>KJIMBOCTI 3I1MCHEHHS MacIITaOHUX
MOKYTOK; O€3MEKH Ta OXOPOHH
3JIOpOB’sI; MPAKTUYHUX ACHEKTIB
(p1HAHCOBMX IIUTAHb

Tema 10. MHOTI'OKYTHHUKMU. IIJIOHII MHOT'OKYTHHUKIB
I'eomempuuna cknaoosa inmezpoeanozo Kypcy
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HaBoauth npukjIaaM reoMeTpUIHUX
biryp, ykazaHux y 3MicCTi;
CHiBBIAHOCUTH peasibHi 00’ €KTH
HABKOJIMIIIHBOTO CEpPEeI0BHUIIIA

3 MOJIETISIMU TE€OMETPUIHUX (ITYD,
yKa3aHUX Y 3MICTI;

MOSICHIOE, 1110 TaKe: MHOTOKYTHHK Ta
HOro eneMEeHTH; ONYKJIUN 1 HEOMy KT
MHOTOKYTHHKH; TUTOIIa MHOTOKYTHHUKA;
MHOTOKYTHUK, BIUCAaHUH Y KOJIO Ta
ONHCAaHUK HABKOJIO KOJIA;

popmyroe:

- O3HAYeHHs. TIarOHAIl MHOTOKYTHHKA,;
MHOTOKYTHHKA, BIIMCAHOTO Y KOJIO;
MHOTOKYTHHKA, OTHUCAHOT'O HAaBKOJIO
KOJIa;

- OCHOBHI 61aCMUEOCMi TUIONII
MHOTOKYTHHUKA;

- meopemu’ PO CyMy KyTiB OITyKJIOTO
MHOTOKYTHHKA; TIPO TUIOILY
MPSMOKYTHHUKA, TTapajiesiorpama,
TPUKYTHUKA, Tpamneli;

3aMUCY€ TA MOSICHIOE:

- hopMyJIU IJIOII TEOMETPUUHMX PITyp,
yKa3aHUX y 3MICTi;

- OJIMHMII BUMIPIOBAHHS TIJIOII Ta
CITIBBITHOIIICHHS Mi)K HUMH;
300pa:Kye Ta 3HAXOAUTH HA
MAJTOHKAX: MHOTOKYTHUK 1 HOTO
€JICMEHTH; MHOTOKYTHUK, BIIMCAHUN Y

MHOrOKyTHHK Ta HOTO €JIEMEHTH.
Onykuii 1 HEOMYKIUH
MHOTOKYTHUKH.

Cyma KyTiB OIIyKJIOTO
MHOTOKYTHHKA.

MHOroOKyTHUK, BIINCAHUM Yy KOJIO,
1 MHOTOKYTHHUK, OITUCAHUN
HABKOJIO KOJIA.

[ToHSATTS MOl MHOTOKYTHHUKA.
[Tnom1 npsAMOKYyTHUKA,

napasenorpama, pomoa,
TPUKYTHUKA, Tpamerii

BukonaHHs BIIpaB Ta po3B’sI3yBaHHA
3a/1a4 (YCHO Ta MUCHMOBO),
nependaYeHux O4iKyBaHUMHU
pe3ynbTaTaMy HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJIBHUX POOIT, IHIIHUX
BUJIIB POOIT JJIs1 11arHOCTUKH,
KOHTPOJTIO 3HaHb Ta OI[IHIOBaHHS
pe3yNbTaTiB HaBYaHHS.

CamocrTiitHa po6oTa 3 MiAPYYHUKOM Ta
JI0IaTKOBOIO JiiTeparyporo. [Tomryk
iH(opMallii B IHTEpHETI.

JlocmigHuIlbKa, POEKTHA Ta MOITYKOBa
TisTbHICTE. BucTymnu 3 qomoBiasiMu.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYAIIli
Yyepe3 opraizalliro iHAUBIyaTbHOI,

KOJIEKTHUBHOI Ta TPYyNoOBOi poOOTH.

JuaakTuyHi irpu
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KOJIO; MHOTOKYTHHK, OTIMCAHUI HaBKOJIO
KOJIa;
00YHCJIIOE TUIOIII BKa3aHUX Y 3MICTI
diryp; .
3aCTOCOBY€ BUBUCHI O3HAYCHHS,
BJIACTUBOCTI Ta POPMYJIH J10
pO3B’s3yBaHHS 3a7a4, 30KpeMa
3HAXOKCHHS TUIOI peaTbHUX 00’ €KTIB;
po3yMie:

+ CYTHICTb TIPOIIECY 3HAXOKEHHS TLIOITI
MHOTOKYTHHKA,

- IOBEJICHHS TEOPEM: IIPO CyMy KYTiB
OMYKJIOI'O MHOT'OKYTHHKA;

PO IJIOILY Mapajeaorpama; poMoa;
TPUKYTHUKA; Tparellii,

Po3B’sI3y€ 3a1a4i HA: PO3OUTTSA
MHOTOKYTHUKA Ha PIBHOBEJIHUKI;
TOCITIKEHHS PIBHOCKJIAIEHOCTI
MHOTOKYTHHKIB TOIIIO

Tema 11. KBAIPATHUAM TPUYJIEH. PIBHSHHS, 11O 3BOJSTHCS IO KBAJIPATHUX
Anzebpaiuna cknadosa inmezposano2o Kypcy

Po3ni3Hae: kBagpaTHUI TPUUIEH cepell
IHIIMX MHOTOYJIEHIB; O1KBapaTH1
PIBHSIHHS Ce€pe/]l IHIIUX PIBHSHB;
HABOJIUTH MPUKJIAIMN: KBaJAPATHUX
TPUYJICHIB;

dopmy.roe:

- O3HAYCHHSI KBaJ[PaTHOTO TPUUIICHA,
KOpEHS KBaIpaTHOTO TPUUJICHA;

KBaapatHuii TpudsieH.

Po3knagaHHs KBaApaTHOTO
TpUYICHA Ha JIHIAHI MHOKHUKH.

Po3B’s3yBaHHs pIBHSHB, SIKI
3BOJISATHCSA 0 KBaJIpaTHHX.

BuxoHnaHHs BIIpaB Ta po3B’sI3yBaHHS
3a/1a4 (YCHO Ta MUCHMORBO),
nepeadaYeHNX OYiKyBaHUMHU
pe3yjbTaTaMy HaBUYaHHS, CAMOCTIHHHUX 1
TEMaTUYHUX KOHTPOJILHUX POOIT, IHIIHUX
BH/IIB POOIT JIJIs1 JIarHOCTUKH,
KOHTPOJTIO 3HAHb Ta OIIHIOBAHHSI
pe3yJabTaTiB HAaBUAHHS.
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3anucye: Gopmyy po3KiIaiaHHs
KBaJpaTHOTO TPUWICHA HA JIIHINHHI
MHOXHUKU;

po3ymie:

* IOBEICHHS TEOPEMU MPO PO3KIIATAHHS
KBaJIPaTHOTO TPUUJICHA Ha MHOKHUKH;

* y SIKOMY BUIIQJIKy KBaJpaTHUN
TPUUJICH MOXHA PO3KJIACTH Ha JiHIHHI
MHOXHUKH;

* Y YOMY TOJIATA€ METO]T PO3KIAAaHHS
MHOTOYJICHa Ha MHOKHUKH JIJISI
pPO3B’s13yBaHHS PiBHSAHb, METOJI 3aMiHU
3MIHHOI J1J1s1 PO3B’SI3yBaHHS PIBHSHb, Y
TOMY 4uCHl O1KBaJIpaTHUX;
YCBIiIOMJIIO€, 1110 PIBHSTHHS, SIKi
3BOJSATHCS 10 KBaJIPaTHUX, MOXKYTh
CJIyT'yBaTH MaTeMaTUYHUMH MOJICISIMU
peaTbHUX KUTTEBUX CUTYaIIli;
CKJIAJIA€ PIBHIHHSA, K1 3BOJISITHCS JI0
KBaJIpaTHHX, 32 YMOBOIO TEKCTOBOI
3a1aul;

PO3B’si3y€ BIIpaBH, LI0
nepeadavyaroTh: Po3KIagaHHs
KBaIPaTHOTO TPUYJIEHA HA MHOKHUKHU;
BUKOPUCTaHHS PO3KJIaJaHHs
KBaJIpaTHOTO TPUUJICHA HA MHOXKHUKHU
JUJISL CIIPOIIICHHS pallioHaJbHUX BUPA3iB;
3HaXOKCHHS KOPEHIB PIBHSHbD, IO
3BOJSATHCS 10 KBAaJIPATHUX; CKJIaJaHHS 1
PO3B’sI3yBaHHsI PIBHSIHb, 110 3BOJSITHCS

PiBHSIHHA, SIK1 3BOAATHLCS 10
KBaJIPAaTHUX K MaTeMaTHYHI
MOJIEJi TEKCTOBHX Ta TMPUKIATHAX
3a71a4

CamocrTiitHa po60Ta 3 MiAPYYHUKOM Ta
JI0JTaTKOBOIO JIiTepaTyporto. [lomryk
iH(pOopMallii B IHTEPHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
TisTbHICTE. BucTymnu 3 qomoBiasimMu.

Po3B’s13yBaHHS MPOOJIEMHUX CUTYAIIiH
Yyepe3 Opraxizallito 1HIUBIyaIbHOT,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JluaakTh4Hi irpu
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JI0 HUX, SIK MATEMaTUIHUX MOJICIICH
TEKCTOBUX Ta MPUKJIAJHUX 3a/1a4;
CTBOPIOE MATEMATUIHY MOJIENb

3a/1a4l y BUTJISA/I PIBHSIHB, K1 3BOJSATHCS
710 KBaJPAaTHHX;

PO3B’AI3y€ CIOKETHI 3a/1a4i 3
peajibHUMU JAHUMM II010: OE3MeKH
PYXY; PO3pPaxXyHKy CIMEHHOTO OIOJIKETY,
MO>KJIMBOCTI 3I1MCHEHHS MacIITa0OHUX
MOKYTIOK; O€3IMEeKH Ta OXOPOHHU
310pOB’sI; MPAKTUYHUX ACIEKTIB
(Gh1HaHCOBUX MUTaHb; PyXy Ha
MICIIEBOCTI ¥ 110 BOJI1, TPOIYKTUBHOCTI
mpaili; BapToCTi TOBapy; CyMiCHOT
poOOTH; CYMIIIIeH Ta CILIABIB

JlopaTkoBi TeMHu

Anzedpaiuna cknadoea inmezpoeano2o Kypcy

Busenenus ¢opMyiii KOpeHiB KBaJpaTHOTO PIBHAHHS FT€OMETPHUUYHUM CIIOCOOOM.
Teopema, obepHeHa 10 Teopemu Biera.

PiBHSIHHS — HACITIIOK JAHOTO.

Po3B’s13yBaHHA MPOCTUX palliOHAIBHUX PIBHSAHD 3 apaMETPaAMHU.

MeTtoj 3aMiHK 3MIHHOI ITPU PO3B’A3yBaHHI palllOHAIBHUX PIBHSAHb M1ABUIIEHOT CKJIQIHOCTI.
I'eomempuuna cknadosa inmezposanozo Kypcy

3aiadl Ha NOOYZOBY, MPHU PO3B’SI3yBaHHI IKUX BUKOPUCTOBYIOTh MOI0OHICTh TPUKYTHUKIB.
HeoOxigHa 1 qocTaTHS yMOBa ICHYBaHHS KOJIa, OMMCAHOTO HABKOJIO YOTUPUKYTHHUKA.
HeoOxinHa 1 gocTaTHA yMOBa ICHYBaHHSA KOJIa, BIUCAHOTO B YOTUPUKYTHHK.

dopmyna 1151 00YMCIICHHS PaJliyCiB 30BHIBMIUCAHUX KIJ1 TPUKYTHHUKA
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9 kiaac

OuikyBaHi pe3yibTaTH HABYAHHS
3100yBa4iB 0CBITH

3MiCT HABYAJIBLHOTO MaTepiary

Buan HaBYaJIbHOI AisVIBHOCTI YUHIB

Tema 1. KOOPANHATH HA TIJIOLIUHI
I'eomempuuna cknaoosa inmezpoeanozo Kypcy

HaBoauTh NpUKIIaIN CITiIBBITHOIICHD,
yKa3aHUX Y 3MICTI;
MOSICHIOE
* 1110 HA3UBAIOTh CUHYCOM,
KOCHUHYCOM, TaHT€HCOM KYTiB Bij 0°
1o 180°; piBHsIHHSIM (irypu;
SAK MOJICHA 3a0amu Ha
KOOPJAMHATHIN IUIOIINHI: MIPAMY;
KOJIO;
(popmyJiroe Teopemu:
PO BiJICTaHb MK JIBOMa TOYKAMU; PO
KOOPJAMHATH CePEANHU BIIPI3Ka;
3aMUCY€ TA MOSICHIOE:
OCHOBHI MOMOJNCHOCMI YKa3aHI B
3MICTI;
- hopmynu KOOPAUHAT CEPEIUHU
B1/Ipi3Ka, BIJICTAHI MK JIBOMa TOYKaMHU;
- pIBHAHHS KOJIa, TIPSIMO1, PIBHSHHS
IPSIMOI 3 KyTOBUM KOE(IIIIEHTOM;
PIBHSIHHS TIPSIMO1, SIKa IPOXOJIUTh Yepe3
JIB1 JTaH1 TOYKHU;
© YMOB8Y TIapaeIbHOCTI JIBOX TIPSIMUX;

KoopaunaTtHa momuHa.

CuHycC, KOCUHYC, TAHTEHC KYTiB
B11 0° mo 180°.

ToTOXHOCTI:
sina
tga =
COS«x :

sin® @ +cos” a =1

sin (180° — a) = sin a;
cos (180° — o) =— cos o,
tg (180° —a)=-tg a.

Koopaunaru cepenuuu BiapizKa.

Biacrads Mixk 1BOMA TOYKAMH 13
3aJIaHUMH KOOPJIMHATAMH.

PiBHSIHHSA KOJa.

3aranpHe piBHSHHS MPSMOI.
PiBHSIHHSA NIPSAIMOT 3 KyTOBUM
KoeditienToM. PiBHSIHHS

IpsIMOI, SIKa IPOXOIUTh YEpe3 JIBI

BukonanHs BIpaB Ta po3B’sI3yBaHHS
3a1a4 (yCHO Ta MUCHBMOBO),
nependaYeHux O4iKyBaHUMHU
pe3ylbTaTaMi HaBYaHHS, CAMOCTIHHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BU/IIB POOIT JJIs1 J1aTHOCTHKH,
KOHTPOJTIO 3HaHb Ta OI[IHFOBAHHS
pe3yJbTaTiB HaBUaHHS.

CamocTiitHa po0oTa 3 MIAPYYHHUKOM Ta
J0JJaTKOBOIO JiiTeparypoto. [lomryk
iH(pOpMallii B IHTEPHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
TisTbHICTE. BucTynu 3 qomoBiasiMu.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlil
Yyepe3 Opraxizallito 1HIUBIyaJIbHOT,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JlunakTiaHi irpu
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300paxy€ Ta 3HAXOAUTH HA MAJIIOHKAX
reoMeTpuuHy Qirypy (mpsimy, KoJio) 3a ii
PIBHSIHHSIM Y 3aJlaHii CUCTeMI
KOOP/IMHAT;

o0umcIIIoE:

- 3HAYEHHS (SKIIIO BOHU BU3HAYCHI)
CUHYyCa, KOCHHYCa, TAHTeHCA JIJIsl KyTiB
Big 0° mo 180°;

- KOOPJIMHATH CEPEJANHU BIJIPI3Ka;

- BIJICTAaHb MK JIBOMa TOYKaMH,
3aJlaHUMH CBOIMH KOOpAUHATaAMU;
PO3B’sI3y€ 3aja4i, 1110 TepeadayaroTh
3HAXO>KCHHS HEBIJJOMUX
3HaY€Hb TPUTOHOMETPUYHUX (DYHKIIIH
KyTa 3a BIJOMUM 3HAYEHHSIM OJHIET 3
GyHKIIIM; CKIaaHHs PIBHSIHHS KOJa

3a TaHUMU KOOPJAUHATAMH MOTO IIEHTpa
Ta pajaiyca, BU3HAYCHHs 3a PIBHSIHHAM
KOJIa KOOpJMHAT HOT0 IEHTpa Ta
paziyca; CKiIaJlaHHs pIBHSHHS TIPSIMOT;
BUKOPWCTAHHS PIBHSIHB NPSIMOI Ta KOJIa,
YMOBH NapasieIbHOCTI IBOX MPSIMUX;
po3yMie:

+ CYTHICTB TIOHATTSI «PIBHSHHS (QITypu»;
* IOBEJICHHS TEOPEM: IIPO BIJICTaHb M1k
JIBOMa TOYKaMH; IIPO KOOPJIMHATH
CepeNHHHU BiIPI3Ka;

3aCTOCOBY€ BUBUCHI (popmynu i
piBHSIHHS (ITyp A0 PO3B’SI3yBaHHS 33724

JTaHl TOYKU. Y MOBH
napayieIbHOCTI IBOX TPSIMHUX
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Tema 2. HEPIBHOCTI

Anzedpaiuna cknadoea iHmezpoeano2o Kypcy

HaBoauth npukIagu: YUCIOBUX
HEPIBHOCTEH; HEPIBHOCTEH 31 3SMIHHUMU;
JIHIMHUX HEPIBHOCTEHN 3 OJIHIEIO
3MIHHOIO; TIO/IBINHUX HEPIBHOCTEH;
PIBHOCWJIBHUX HEPIBHOCTEH;
PO3PIi3HSAE: CTPOTi Ta HECTPOT1
HEPIBHOCTI; JIIHIAHI HEPIBHOCTI

3 OJIHI€I0 3MIHHOIO CepeJl 1HIINX
HEPIBHOCTEH;

BUKOPHUCTOBYE 3HAKU HEPIBHOCTEH TSt
NOpIBHSHHA 3HaY€Hb BUPA3iB;
3aCTOCOBY€E BIACTHBOCTI YHCIIOBUX
HEPIBHOCTEH JIJIs1 TOPIBHSHHS Ta
OIlIHIOBaHHS 3HAUYE€Hb BUPA3iB,
JIOBEJICHHSI HEPIBHOCTEH;

PO3yMi€:

* CYTHICTB BJIACTUBOCTEH YHCIIOBHX
HEPIBHOCTEH;

* 1110 TaKe PO3B’SI30K HEPIBHOCTI 3
OJIHI€I0 3MIHHOIO, PO3B’SI30K CHCTEMHU
JIHIMHUX HEPIBHOCTEH 3 OJIHIEIO
3MIHHOIO;

- SIK1 3a/1a41 IPUBOJISITH 10 PO3TIISTY
HEPIBHOCTEH 3 OJIHIEI0 3MIHHOIO, CHCTEM
JIHIMHUX HEPIBHOCTEH 3 OJIHIEIO
3MIHHOIO;

Yucnoni HepiBHOCTI. OCHOBHI
BJIACTHBOCTI YHCIIOBUX
HEPIBHOCTEH.

HepiBHOCTI 31 3MIHHUMHU.
UucaoBl IPOMIKKH.

JIiHiitH1 HEPIBHOCTI 3 OJHIEIO
3MIHHOIO. PIBHOCHIIBHI

HEPIBHOCTI.

Cucremu NiHIMHUX HEPIBHOCTEH 3
OJIHIECIO 3MIHHOIO

BuxoHnaHHs BIIpaB Ta po3B’sI3yBaHHS
3a/1a4 (YCHO Ta MUCHMORBO),
nepeadaYeHX OYiKyBaHUMHU
pe3yibTaTaMy HaBUYaHHS, CAMOCTIHHHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BU/IIB POOIT JJIs1 J1aTHOCTHKH,
KOHTPOJTIO 3HaHb Ta OI[IHFOBAHHS
pE3yNbTaTiB HABYAHHSI.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
J0AAaTKOBOIO JliTepaTypoto. [lomryk
iH(popMallii B IHTEPHETI.

JlocmiTHUITbKA, MPOEKTHA Ta MOITYKOBA
JUsTbHICTB. BUCTYIH 3 1OMOBIASIMU.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlil
Yyepes Opraxizallito 1HIUBIyaJIbHOT,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JupakTugHi irpu
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* SIK1 JIB1 HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO
HA3MBaIOTh PIBHOCUJILHUMH, 32
JIOTIOMOTOIO SIKUX TIEPETBOPEHB JaHO1
HEPIBHOCTI MOKHA OTPUMATH
HEPIBHICTH, PIBHOCWIBHY JaHIH;

* IOBEJICHHS BJIACTUBOCTEN YMCIIOBUX
HEPIBHOCTEH;

MNOSICHIOE

* 110 O3HAYa€ PO3B’sI3aTH HEPIBHICTD 3
OJIHI€I0 3MIHHOIO, CUCTEMY JTHIMHUX
HEPIBHOCTEH 3 OJIHIEI0 3MIHHOIO;

+ 1110 Take 00’ € AHAHHS Ta NEPETUH
YUCJIOBUX MPOMIXKKIB,;

popmyinnoe:

- BIACTUBOCTI YUCJIOBUX HEPIBHOCTEH,
BJIACTUBOCTI HEPIBHOCTEH 31 3MIHHOIO;

- O3HAYEHHS: PO3B’SA3KY JIHIHHOT
HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO,
PIBHOCUJILHUX HEPIBHOCTEH;
OOIPYHTOBYE BIACTHBOCTI YHUCIOBUX
HEPIBHOCTEH;

JAOBOJAUTH YKCIIOBI HEPIBHOCTI;
300paxy€ Ha KOOPJAUHATHIN MPSMIii:
YHUCJIOBI MPOMIXKKH, Y TOMY YHCII 33J1aHl
HEPIBHOCTSMU; 00’ €THAHHS Ta IEPETHH
YUCJIOBHUX MTPOMIXKIB;

3aMUCYE. YUCIIOBI MIPOMIKKH, SIKI 3a7]aHO
BIJIMTOBITHUMHU HEPIBHOCTSIMU; PO3B’I3KU
HEPIBHOCTEH Ta X CHCTEM y BUTIISIAL

58




YUCJIOBUX MPOMIXKKIB 200 y BUTJISII
BIJIMOBITHUX HEPIBHOCTEH;

PO3B’sA3y€: TiHIIHI HEPIBHOCTI 3 OJHIEIO
3MIHHOIO Ta HEPIBHOCTI, SIK1 3BOASTHCS JI0
JHIAHUX, 13 BUKOPUCTAHHAM IPaBUIIL, 110
I'PYHTYIOTbCSI HA OCHOBHHUX BJIACTUBOCTSIX
YHCIIOBUX HEPIBHOCTEN; CUCTEMHU
JIHIAHUX HEPIBHOCTEH 3 OJIHIEI0 3MIHHOIO

Tema 3. BEKTOPH HA IIVIOIIUHI

I'eomempuuna cknadosa inmezposanozo Kypcy

Po3pi3Hsie BEKTOPHI 1 CKAJISIpHI

BEJINYUHUY, BexTop. Moaynb 1 Hamipsim
HABOJIMTH NPHUKJIAJAM: PIBHUX, BEKTOpa. PIBHICTH BEKTOPIB.
IPOTUIICKHUX, KOJTIHEAPHUX BEKTOPIB;

MOSICHIOE: Koopaunatu Bexropa. /lonaBanus
- SIKUW B1JIP130K HA3UBAIOTh 1 BITHIMAHHSI BEKTOPIB.
HaIpsIMJIICHUM BiZIpi3KoM a00 BeKTOpoM; | MHOXKEHHs BEKTOpa Ha YHUCIIO.
110 HAa3UBalOTh MOAYJIEM BeKTOpa, Hyb- | KomineapHni BekTopu. CransspHuit
BEKTOPOM; KOOpAHHATAMU BEKTOPA; N00yTOK BEKTOPIB

KU BEKTOP Ha3UBAIOTh CYMOIO
(pi3HHUIICIO) ABOX BEKTOPIB, SIK1 JIBa
BEKTOPH HAa3WBAIOTh MPOTHIICKHUMH;
KU BEKTOP € TOOYTKOM JJaHOTO
BEKTOpPA Ha YHCJIO; [0 HA3UBAIOTh KyTOM
MDK JBOMA BEKTOPaMHU;

- SIK 3a0amu BEKTOD;

- SIK BIOKIACMU BEKTOP BiJl 3aJ1aHO1
TOYKH,

BukonaHHs BIipaB Ta po3B’sI3yBaHHSA
3a1a4 (yCHO Ta MUCHMOBO),
nependaYeHux O4iKyBaHUMHU
pe3ynbTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJILHUX POOIT, IHIIHUX
BUJIIB POOIT 7S 11arHOCTUKH,
KOHTPOJTIO 3HaHb Ta OI[IHIOBAHHS
pe3yJbTaTiB HAaBYAHHS.

CamocrTiitHa po60Ta 3 MiAPYYHUKOM Ta
JI0IaTKOBOIO JiiTeparyporo. [Tomryk
iH(opMallii B IHTEpHETI.

JlocmigHuIlbKa, POEKTHA Ta MOITYKOBA
TisTbHICTh. BucTymnu 3 qomoBiasiMu.

Po3B’s13yBaHHs MPOOJIIEMHUX CUTYAIIli
4yepe3 opraizalliro iHAUBIyaTbHOI,
KOJIEKTUBHOI Ta TPYMOBOI pOOOTH.
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© 3a AKUMU NPABULAMU 3HAXOO0AMb: CYMY
BEKTOPiB; T0OYTOK BEKTOpa HA YUCJIO;
dopmy.roe:

- 03HAYeHHs: KOJIIHEAPHUX BEKTOPIB;
PIBHUX BEKTOPIB; CKAJSIPHOTO JOOYTKY
BEKTODIB;

- gnacmusocmi. 1A HaJl BEKTOpamH;
CKaJISIPHOTO MHO>KEHHS BEKTOPIB;

* 03HAKU KOJIIHEAPHOCTI Ta
NEePHEHANKYISIPHOCTI ABOX BEKTOPIB;
300paxye i 3HAXOAUTH HA MAJTIOHKAX:
BEKTOP; BEKTOP, piBHUI ab0
IPOTUIICKHUI TaHOMY, KOJIIHEApHUH 13
JTaHUM, Y TOMY YHCJIIi 32 HOTO
KOOpAMHATAMU; BEKTOP, IO JOPIBHIOE
cyMi (pi3HUII) BEKTOPiB, JOOYTKY
BEKTOpA Ha YKCJIO;

o0uHCIIIOE:

- KOOpJIMHATH BEKTOpa 32 KOOpAUHATAMHU
HOT0 ToYaTKy Ta KiHIs, CyMU (Pi3HUILII)
BEKTOpIB, TOOYTKY BEKTOpa Ha YUCIIO;

- IOB)KMHY BEKTOpPA 32 UOT0
KOOpJMHATAMH;

- CKaJISIPHUM T0OYTOK BEKTOPIB Ta
CKAJLIPHUM KBaJApaT BEKTOPA;

* KyT MIJK IBOMa BEKTOpaMU;
OOIPYHTOBYE: PIBHICTb, KOJIIHEAPHICTD,
NEPIEHIUKYISAPHICTH BEKTOPIB;
KOPHUCTYETHCHA O3HAKAMHU KOJIIHEAPHOCTI
Ta MEPIEHANKYJISIPHOCTI JBOX BEKTOPIB;

JumpaktugHi irpu
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3aCTOCOBY€ BUBUYEHI O3HAYEHHS 1
BJIACTUBOCTI JI0 PO3B’sI3yBaHHS 3a]1a4

Tema 4. KBAJIPATUYHA ®YHKIIA

Anzebpaiuna cknaoosa iHmezposano2o Kypcy

HaBoauth npuknaau: QyHKIIIOHATBHAX
3aJIe)KHOCTEH; KBapaTUIHOI (QYHKIIIT;
3B’SI3K1B MK 3MIHHUMU BEJIMYMHAMU, SIKI
OTHUCY€E KBaJIpaTUYHA (PYHKIIIS;
po3mi3Ha€: KBaJIpaTUYHy QYHKIIIIO cepe
IHIIUX (QYHKITIH;

po3yMmie:

* SIK1 3QJIEKHOCTI MK BEJIMUMHAMU €
(GYHKI[IOHATbHUMU;

* CYTHICTb MOHATTS (PYHKIIIT;

* 1[0 TaKe HyJ1 QYHKIIT, IPOMIKKHU
3HAKOCTAJOCT1, MPOMDKKH 3pOCTaHHS Ta
CIa/IaHHS;

MOSICHIOE, 0 TaKe: apryMeHT; (PyHKIIis;
o0nacTb BU3HAUYEHHA (QYHKIIIT; 00JaCTh
3HauYeHb PYHKIIT; rpadik QyHKIIT;
HA3MBA€ Ta LIIOCTPYE HA MPUKJIAAAX
criocoou 3a1anHs QYHKIIIT;

00umcII0€ 3HaueHHs QYHKIIT B TOYIL;
MOSICHIOE:

* IepeTBOpPeHHs TpadikiB PyHKIII:
f(X)—f(x) £ n; f(x) —>f (x = m);

f (X) — = 1(x); f (x) — kf (X);

- anropuT™ MoOyaoBU rpadika
KBaIpaTHYHOT (PYHKIIIT;

XapaKTepPHu3y€ BIACTUBOCTI

Oynkirisa. O61acTh BUBHAYEHHS Ta
o0JacTh 3HaUEHb QYHKIII.

I'padix GyHKIi.

Bnactusocti pynkiii. Hyoi
(GyHKIIT, TPOMIXKKH 3HAKOCTAJIOCTI,
3pocTaHHs 1 cnafgaHHs QyHKIIII,
HaOLIbIlIe Ta HAMEHIIIe 3HAaYCHHS

byHKIIii.

Hatinpocriun nepeTBopeHHs
rpadikiB QyHKITIH.

KsampaTnuna dyHkinis, i rpadix 1
BJIACTUBOCTI

BukonanHs BIpaB Ta po3B’sI3yBaHHS
3a1a4 (yCHO Ta MUCBMOBO),
nepeadaveHX OUiKyBaHUMHU
pe3ylbTaTaMi HaBYaHHS, CAMOCTIHHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BU/IIB POOIT JJIs1 J1aTHOCTHKH,
KOHTPOJTIO 3HaHb Ta OI[IHFOBAHHS
pe3yJbTaTiB HaBUYaHHS.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
J0aTKOBOIO JliTepaTyporo. [omryk
iH(pOopMallii B IHTEPHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
TisTbHICTE. BUcTymnu 3 qomoBiasiMu.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlil
Yyepes Opraxizallito 1HIUBIyaJIbHOT,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JHuaakTuyHi irpu
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byHKIIi1 3a 11 Tpadikom;

PO3B’sI3y€ BIIPaBH, L0 NepeadavaThb:
3HAXO/KEHHsI 00J1acTi BUBHAYEHHS Ta
o0yacTi 3HaueHb (QYHKI1; 3HaXO[KCHHS
3HA4YCHHS (PYHKINT 3a TaHUM 3HAYCHHSIM
apryMEHTY; 3HAXO/KEHHS 3a rpadikomM
GbyHKIIT 3HaYeHHs PYHKIIIT 32 TaHUM
3HAYCHHSIM apTyMEHTY 1 HaBMaKW;
BU3HAYCHHS OKPEMHX XapaKTEPUCTHK
¢byHKLii 3a 11 rpadikoM; 3HAXOIKEHHS
HYJIIB Ta IPOMIkKKiB 3HAKOCTAJIOCT1
(dyHKIIIT, 1110 3a]1aHa aHAJIITHYHO;

o6y 1oBy rpadikiB QyHKIIIH 3
BUKOPHUCTAHHSAM 3a3HAYCHUX
NepeTBOpeHb rpadikis; moOyA0BY
rpadika KBaapaTUIHOI PyHKITIT

Tema

5. PO3B’SI3YBAHHA TPUKYTHUKIB

T'eomempuuna cknadosa inmezpoeanozo Kypcy

IHosicH1O€:

- III0 03HAYAE «PO3B’A3aTH TPUKYTHUKY;
- OCHOBHI aJITOPUTMHU PO3B’SI3yBaHHSI
TPUKYTHHKIB,;

dbopmyroe:

TEOPEMH: KOCUHYCIB; CUHYCIB;
BJIACTHUBICTh CTOPIH 1 JlaroHanen
napajienorpama;

dbopMyy 1Sl 3HAXOHKEHHS TIIOITI
napasnenorpaMa 3a ABOMa CTOPOHAMH Ta
KYTOM MiX HUMHU, GOPMYITY IS

Teopemu KOCUHYCIB 1 CHHYCIB.

BiacTuBicTh CTOpIH 1 iaroHanein
napasenorpama. @opmyia s
3HAXO/UKEHHS JOBXKUHU MeIiaHu
4yepe3 CTOPOHHM TPUKYTHHUKA.

3acTtocyBaHHs GopMynn
a=2Rsina

Po3B’s13yBaHHS TPUKYTHUKIB.

BuxoHnaHHs BIpaB Ta po3B’sI3yBaHHS
3a/1a4 (YyCHO Ta MUCHMORBO),
nepeadaYeHNX OYiKyBaHUMHU
pe3yjbTaTaMy HaBUYaHHS, CAMOCTIHHHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BU/IIB POOIT JJIs1 J1aTHOCTHKH,
KOHTPOJTIO 3HAHb Ta OIIHIOBAHHSI
pPEe3yNbTaTIB HABYAHHS.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
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3HAXOXKEHHS IO YOTUPUKYTHUKA 32
Horo aiaroHajsiMu Ta KyTOM MIK HUMU;
BU3HAYA€ BUJ TPUKYTHHUKA 32
J0TIOMOTOI0 TEOPEMH KOCHUHYCIB;
3aMMCYy€ Ta NOACHIOE: GOPMYIIU TUIOIII
TpukyTHuKa (I'epoHa; 3a 1BoMa
CTOPOHaMH 1 KyTOM M1 HUMH; 3a
MIBIEPUMETPOM 1 pajiilyCOM BIUCAHOTO
KOJIa; 32 CTOpOHAMH TPUKYTHHKA Ta
pajilycoM OMUCaHOro KoJia); popmyiy,
10 BUPAXKa€ BIACTUBICTh CTOPIH 1
JiaroHasiei napanenorpama; Gopmyiny
TS 3HAXOKEHHS IOBKUHHU MEliaH!
Yyepe3 CTOPOHH TPUKYTHUKA; POPMYITY
JUTST 3HAXODKEHHS IO
napajenorpaMa 3a ABOMa CTOpOHAMH Ta
KYTOM MiX HUMHU, GOPMYITY JUIs
3HAXOJKEHHS IJIOIII YOTUPUKYTHHUKA 3a
HOro JiaroHajasiMi Ta KyTOM MiX HUMH,
300paKye Ta 3HAXOAMTH HA MAJTIOHKAX
€JIEMEHTH TPUKYTHHUKA, MOTPIOHI JIJIst
00YMCIICHHS HOTO HEBIIOMHX
CJICMCHTIB;

004 HUCII0E: IOBKUHU HEBIJIOMUX CTOPIH
Ta IpayCHl1 Mipy HEBIJJOMHX KYTIB
TPUKYTHHUKA; IO TPUKYTHHUKIB;
PO3B’I3y€ TPUKYTHHKH;

po3ymie:

JIOBEJICHHS] TEOPEM: KOCUHYCIB; CHHYCIB;
BJIACTUBOCTI CTOPIH 1 JiaroHajnei

[Tpuknamni 3amadi.

dopmynn 1715 3HAXOIKEHHS
IUTOII TPUKYTHHKA.

dopmyna 1 3HAXOIKEHHS
IUIONI YOTUPUKYTHHKA

yepe3 WOro AiaroHali Ta KyT Mixk
HUMU

J0JJaTKOBOIO JiTeparyporo. [lomyk
iH(opMailii B IHTEpHETI.

JlocmigHuITbKA, MPOEKTHA Ta MOITYKOBA
TisTBHICTE. BUcTynu 3 qomoBiasiMu

Po3B’s13yBaHHs MPOOJIEMHUX CUTYAIIli
Yyepe3 opraizalliro iHAUBIyalbHOI,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JlunakTi4Hi irpu
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napanenorpama; GopmMymy s
3HAXOJ[KCHHSI IOBKHHH MEJ[iaH! uepe3
CTOPOHHU TPUKYTHUKA; (HOPMYIH ISt
3HAXO/KCHHSI TUIOIII Mmapajenorpama 3a
JIBOMa CTOPOHAMHM Ta KyTOM M1 HUMH,
dbopmyu 11 3HAXOHKSHHS TUTOTT
YOTUPUKYTHHKA 32 HOTO J1aroHaIs MU Ta
KyTOM MDXK HUMH;

3aCTOCOBY€E BUBUYCHI (opMyJH 1
BJIACTHBOCTI JI0 PO3B’s3yBaHHSA 3a/1a4,
30KpeMa MPUKIATHOTO 3MICTY

Tema 6. KBAJIPATHA HEPIBHICTb. CUCTEMA /IBOX PIBHAHD 3 JIBOMA 3MIHHUMMU

Anzebpaiuna ck1adosa inmezposano2o

Kypcy

HaBoauth npukiaaam: KBaIpaTHAX
HEPIBHOCTEH;

pO3Mmi3Ha€: KBAJAPaTHI HEPIBHOCTI

cepell IHIINX HEPIBHOCTEH;
YCBIIOMUJIIOE, 1110 CUCTEMU JABOX
PIBHSIHB 13 IBOMA 3MIHHIMH

MOXYTh CITyTyBaTH MaTeMaTUIHUMU
MOJICTISIMH peaTbHHUX KUTTEBUX
CUTYyaIlili;

PO3B’sI3y€ BIIPaBH, L0 NepeadavyaThb:
PO3B’sI3yBaHHS KBapaTHUX HEPIBHOCTEW;
3HAXOJ[KEHHS PO3B’S3KiB CUCTEM JIBOX
PIBHSIHB 3 JJBOMA 3MIHHHMH, 3 SIKHX X04a
0 o1HE PIBHSHHS APYTOTO CTETEHS,
rpadiyHuM ciocoOoM, crocooom
MIACTAaHOBKH, CIIOCOOOM JOJaBaHHS,
CII0COOOM 3aMiHU 3MIHHHUX; CKJIaJaHHS 1

KBanpaTHa HEpiBHICTb.

Cucrema BOX piBHSHB 3 TBOMA
3MIHHHUMH.

CucrtemMa 1BOX PiBHSAHB 3 JJBOMA
3MIHHUMH SIK MaTeMaTHYHA MOJIEIb
TEKCTOBHUX 1 MPUKJIAIHUX 3a7a4

BuxonaHHs BIIpaB Ta po3B’sI3yBaHHs
3a1a4 (yCHO Ta MUCHMOBO),
nependayeHux O4iKyBaHUMHU
pe3ynbTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJIbHUX POOIT, IHIIHUX
BU/IIB POOIT JIJIsl JIarHOCTUKH,
KOHTPOJTIO 3HAHb Ta OI[iHIOBaHHS
pe3yNbTaTiB HABYAHHS.

CamocrTiitHa po60Ta 3 MiAPYYHUKOM Ta
JI0IaTKOBOIO JiiTeparyporo. [Tomryk
iH(opMallii B IHTEpHETI.

JlocmigHuIlbKa, MPOEKTHA Ta MOITYKOBA
TisTbHICTh. BucTymnu 3 qomoBiasiMu.
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PO3B’s3yBaHHS CUCTEM PiBHSHB 3 IBOMA
3MIHHUMH SIK MATEMATHYHUX MOJIEIIEH
MPUKIIATHUX 33/1a4;

CTBOPIOE MATEMATUIHY MOJIENb

3a/1a4l y BUTJISA/I CHCTEMU JIBOX
PIBHSIHB 13 JBOMA 3MIHHUMHU

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlll
Yyepes Opraxizailito 1HIUBIyaIbHOT,
KOJICKTHUBHOI Ta TPYyNoOBOi poOOTH.

JumpakTuyHi irpu

Tema 7. IPABUJIBHI MHOI'OKYTHHUKU. JOB’KUHA KOJIA. IIVIOLIA KPYT A
I'eomempuuna cknadosa inmezposanozo Kypcy

HaBoauth npukjIaaM reoMeTpUIHUX
biryp, ykazaHux y 3MiCTI;

MOSICHIOE, 1110 TAaKe: IPABUJIBHUMN
MHOTOKYTHUK, BIIMCAaHUH Y KOJIO Ta
OIMCAHWK HABKOJIO KOJIa; AyTa KOJa;
JOBJKMHA KOJIa; IJI0IIA KPpyra; KpyrOBHiA
CEKTOp; CETMEHT;

CHiBBIAHOCUTH peasibHI 00’ €KTU
HABKOJIMIIIHBOTO CEpPEeI0BHUIIIA

3 MOJIEJISIMU TTPaBUIIBHUX
MHOTOKYTHUKIB;

dbopmyiaroe:

© 03HAYeHHs TIPABUIILHOTO
MHOTOKYTHHKA;

- meopemu: IPO BITHOIIEHHS TOBXKUHH
KOJIa 710 KOT0 JllaMeTpa; Mpo IOy
Kpyra;

HA3MBA€ CIIEMECHTU NMPABUWIILHUX
MHOTOKYTHUKIB;

[IpaBuibHUI MHOTOKYTHUK, HOTO
BUJIM Ta BIACTHUBOCTI.

[IpaBriIbHUM MHOTOKYTHUK,
BIIMCAHUI y KOJIO Ta ONUCAHUMI
HABKOJIO Kosta. opMyiu pajilyciB
BIIMCAHUX 1 OTMIMCAHUX K1
IPAaBUJIbHUX MHOTOKYTHHKIB.

JoBxuHa kosa. JIoBkuHa nyru
KOJIa.

[Lnoma kpyra Ta KOro 4acTuH

BukonaHHs BIipaB Ta po3B’sI3yBaHHA
3a/1a4 (YyCHO Ta MUCHMORBO),
nependayeHux O4iKyBaHUMHU
pe3ynbTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJILHUX POOIT, THIIUX
BU/IIB POOIT JIJIs1 11arHOCTUKH,
KOHTPOJTIO 3HaHb Ta OI[IHIOBaHHS
pe3yNbTaTiB HaBYaHHS.

CamocrTiitHa po60Ta 3 MiAPYYHUKOM Ta
J0JJaTKOBO¥O JiTeparyporo. [lomyk
iH(opMallii B IHTEpHETI.

JlocmiaHUITbKA, MPOEKTHA Ta MOITYKOBA
TUSITBHICTE. BUCTYNH 3 JOMOBI MU

Po3B’s13yBaHHs MPOOJIIEMHUX CUTYAIIlil
4yepe3 Opra”izalliro iHAUBIyalTbHOI,
KOJIEKTUBHOI Ta TPYyNOBOI1 pOOOTH.
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3aMUCy€ Ta NOSICHIOE (POPMYIIH:
- pajiyca KoJia 3a CTOPOHOIO BITHCAHOTO JumpaktugHi irpu
B HHOTO MTPaBUIILHOTO MHOTOKYTHHUKA
(TpUKYTHHKA, YOTUPUKYTHHKA,
HIECTUKYTHUKA);

- pajiiyca KoJia 3a CTOPOHOIO OIIHCAHOTO
HABKOJIO HOTO MPABHIILHOTO
MHOTOKYTHUKA (TPUKYTHHUKA,
YOTHPUKYTHHKA, IIECTUKYTHHKA);

- IOBXKMHU KOJ1a 1 IYTH KOJia;

- TUTOIII KpyTa, CEKTOpa, CErMEHTa;
o0uuncII0€E:

+ paJilyc KoJia 32 CTOPOHOIO BIIUCAHOTO B
HBOT'O NIPaBUIILHOTO MHOTOKYTHUKA
(TpUKYTHUKA, YOTUPUKYTHHKA,
[IECTUKYTHUKA) 1 HABIAKHU;

* pajiyc KoJja 3a CTOPOHOO0 OMHCAHOTO
HABKOJIO HOTO MPABHIILHOTO
MHOTOKYTHUKA (TPUKYTHHUKA,
YOTUPUKYTHHUKA, MECTUKYTHUKA) 1
HABIIAKWY;

- IOBXKMHU KOJia 1 AYTH KOJIa;

- TUTOIIII KpyTa, CEKTOpa, CErMEHTa;
po3yMie oBeieHHS OPMYII:

+ pajilyca KoJia 3a CTOPOHOIO BIIUCAHOTO
B HHOTO MTPaBUILHOTO MHOTOKYTHHKA
(TpUKYTHHKA, YOTUPUKYTHHKA,
HIECTUKYTHHUKA);

- pajiyca KoJa 3a CTOPOHOIO OIIHCAHOTO
HABKOJIO HOTO MPABHJILHOTO
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MHOTOKYTHHKA (TPUKYTHHKA,
YOTHPUKYTHHKA, IIECTUKYTHUKA);
Oyaye: npaBUIbHUI TPUKYTHUK,
YOTUPHUKYTHHUK, IECTUKYTHUK;
3aCTOCOBY€ BUBUCHI O3HAYEHHS,
BJIACTHBOCTI Ta POPMYJIIH J10
pO3B’sI3yBaHHA 3aja4, 30KpeMa 3a/1a4y
MPAKTUYHOTO 3MICTY

Tema 8. YUCJIOBI HOCJIJOBHOCTI
Anzebpaiuna cknadosa inmezposano2o Kypcy

HaBoauth npukjIagu: 4uciIoBO1
MOCJIJOBHOCTI; apu(PMETHYHOT Ta
reOMEeTPHUYHOI MPOTPECiii;

HA3MBA€ Ta LTIOCTPYE HA MPUKIATAX
pi3HI cIIOCcOOM 3aTaHHS YUCITIOBOT
IIOCJI1TOBHOCTI;

po3mi3Hae apudmMeTuyHy Ta
reOMEeTPUUHY MpOorpecii cepel IHIINX
YHCJIOBUX MOCI1IOBHOCTEM;
(hopMyJ110€ O3HAYEHHS 1 BITACTUBOCTI
apu(pMETUYHOI Ta T€OMETPUYHOT
pOTrpecii;

po3yMie:

- IPUHIIAITHA YTBOPCHHS apu(PMETHIHOT
Ta TEOMETPUYHOI MPOTPECIid;

* TOBeACHHA (POpMyJ N-TO YjieHa
apu(pMETUIHOT Ta TEOMETPUIHOT
nporpeciif, CyMu N MepuInx YWIeHIB LUX
IPOTPECii;

YucaoB1 ITOCIIIOBHOCTI.

ApudmeTnuHa Ta reOMETPUYHA
nporpecii, iX BIaCTUBOCTI.
®opmynu N-ro wieHa
apu(PpMETUIHOT Ta TEOMETPUYHOT
nporpecii.

dopMynu cymu N MEepIuX YIeHIB
apupMETUIHOI Ta T€OMETPUYHOT
porpeciii.

HeckiHueHnHa reomeTpryiHa
nporpecist Ta ii cyma nipu | g | < 1.

YucaoBa MOCIITOBHICTD SIK
MaTeMaTUYHa MOJIeITh PEATbHIX
npoieciB. Dopmyna ckiagHUX
B1JICOTKIB

BukonaHHs BIipaB Ta po3B’sI3yBaHHA
3a/1a4 (YyCHO Ta MUCHMORBO),
nependayeHux O4iKyBaHUMHU
pe3ynbTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJILHUX POOIT, IHIIHUX
BUJIIB POOIT JJIs1 11arHOCTUKH,
KOHTPOJTIO 3HaHb Ta OI[IHIOBaHHS
pe3yNbTaTiB HaBYaHHS.

CamocrTiitHa po60Ta 3 MiAPYYHUKOM Ta
J0JJaTKOBO¥O JiTeparyporo. [lomyk
iH(opMallii B IHTEpHETI.

JlocmiaHUITbKA, MPOEKTHA Ta MOITYKOBA
TUSTbHICTh. BUCTYIH 3 JOMOBISIMH.

Po3B’s13yBaHHs MPOOJIIEMHUX CUTYAIIlil
4yepe3 Opra”izalliro iHAUBIyalTbHOI,
KOJIEKTUBHOI Ta TPYyNOBOI1 pOOOTH.
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3aMMCY€ | MOSICHIOE:
- (popmymu N-ro wieHa apupMEeTUIHOT
Ta TEOMETPUYHOI MPOrpeciid, CyMu N
NEePIINX YWICHIB LIUX MPOTPECiil; cyMu
HECKIHYEHHOI FeOMETPUYHOI mporpecii
mpu | g | < 1;

BJIACTUBOCTI apu(PMEeTUYHOT Ta
reOMEeTPUYHOI MPOTPECiii;
PO3B’si3y€ BIIPaBH, IO
nependavYaOTh: OOYNCICHHS YJICHIB
nporpecii; 3aJlaHHs Mporpecii 3a
MAHUMU IX WIeHaMHu a0o
CITIBBITHOIIICHHSIMH MiX HHMU;
00YHCIIEHHS CyM N MEPIINX YICHIB
apu(PpMETUIHOT i TEOMETPUYHOT
IIpOTpeciii; 00YNCICHHS CYMH
HECKIHYEHHOI T€OMETPUYHOI mporpecii
npu | q | < 1; 3amuc nepioguaHOrOo
JIECATKOBOTO IpO0Y Y BUTIISII
3BUYAHOTO Ip00Y; BUKOPUCTAHHS
dbopMyI1 3araJIbHUX YIICHIB 1 CyM
MIPOTPECii JIJIsi 3HAXOIKEHHSI HEBIJIOMUX
€JIEMEHTIB MPOrpeciii; 3aCTOCYBaHHS
dbopmynu N-ro uieHa apupMETHIHOT Ta
T€OMETPUYHOI Mporpeciid, GopmMyiu cym
N mepIKX WICHIB apu(PMETHUHOI
Ta TEOMETPUYHOI MPOrpeciit AJis
pO3B’sI3yBaHHS 3a7a4 IPAKTHYHOTO
3MICTY; 3aCTOCYBaHHsI ()OPMYIIH

JumpaktugHi irpu
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CKJIQIHUX BIZICOTKIB JIJISl pO3paxyHKy
BapTOCTI KPEIUTIB, JOXITHOCTI
JIETIO3MUTIB TOIIO;

PO3B’sI3y€ TEKCTOBI 3aj1a4i,
MaTEMaTUYHOIO MOJICIUTIO SIKUX €
MOCIIJOBHOCTI, 30KpeMa apu(pMeTHIHO1
Ta TEOMETPUYHOI MpOTpecii

Tema 9. TEOMETPUYHI IIEPEMIINEHHA

I'eomempuuna cknadosa inmezposano2o K

Py

HaBoaurb npukiagm:

- ¢iryp Ta ixHiX 00pa3iB npu
r€OMETPUYHUX [TEPETBOPEHHSIX,
yKa3aHUX Y 3MICTI;

- piryp, AK1 MalOTh LIEHTP CUMETPIi, BICh
CUMETPIi;

- pIBHUX 1 ToAIOHUX Piryp;

3HAXOJAMTHh HA MAJIIOHKaX 00pa3 i
mpoo6pa3 Girypu npu 3agaHOMY
MIePETBOPECHHI,

CHIiBBITHOCUTH peaibHI 00 €KTH Ta
MPOIIECH HABKOJIUIITHHOTO CEPEIOBHUIIIA 3
napaneIbHUM MEPEHECEHHSIM, OCbOBOIO
Ta LEHTPAIIBHOI CUMETPISIMH,
MMOBOPOTOM, 3 MOJIEJISIMU MOAI0OHUX (Iryp
1 IepeTBOPEHHSM MO 110HOCTI;

MOSICHIOE:

- [II0 Ha3UBAIOTh: MEPEMILIEHHIM
(pyxom); o6pazom ¢irypu npu
reOMETPUYHOMY IIEPEMIILECHHI;
¢biryporo, CHMETpUYHOIO JIaH1i BITHOCHO

[TeperBopenHs ¢iryp.
[Tepemimenns (pyx) Ta iioro
BJIACTUBOCTI.

PiBHicTb (iryp.
CumeTpis BITHOCHO TOYKH 1
IPsIMO1, IOBOPOT, MapajeiibHe

NIePEHECCHHS.

[TepeTBOopeHHs MOAIOHOCTI Ta
HOro BJIACTUBOCTI.

[TomiOuicts Giryp. Ilmomi
noai0oHux ¢iryp

BuxoHnaHHs BIIpaB Ta po3B’sI3yBaHHS
3a/1a4 (YCHO Ta MUCHMORBO),
nepeadoaYeHX OYiKyBaHUMHU
pe3ynbTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJIBHUX POOIT, IHIIHUX
BUJIIB POOIT JJIs1 11arHOCTUKH,
KOHTPOJTIO 3HaHb Ta OI[IHIOBaHHS
pe3yNbTaTiB HABYAHHS.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
J0JJaTKOBO¥O JiTeparyporo. [lomyk
iH(opMallii B IHTEpHETI.

JlocmiiHUITbKA, MPOEKTHA Ta MOITYKOBA
JUsITbHICTh. BUCTYIH 3 JOMOBISIMH.

Po3B’s13yBaHHs MPOOJIIEMHUX CUTYAIIlil
4yepe3 Opra”izalliro iHAUBIyalTbHOI,

KOJIEKTHUBHOI Ta TPYyNoOBOi poOOTH.

JlumaktuyHi irpu
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TOYKH (MPSAMOT); CUMETPIEI0 BITHOCHO
TOYKHU (MPSAMOI); MapajeIbHUM
MEPEHECEHHSM; TOBOPOTOM; PIBHICTIO
¢biryp; nepeTBOpeHHsIM MO110HOCTI;
no1i0HICTIO (iryp;

- YUM BIJPI3HAETHCS PyX BiJ IHIIHUX
NepeTBOpPeHb Piryp;

- K1 GirypH € oOpa3zaMu IpsMoi,
Bi/Ipi3Ka, KyTa, TPUKYTHUKA B PE3yJIbTaTI
PyXy;

dbopmyiaroe:

* 03Ha4eHHs. pIBHUX PIryp; NOI10HUX
diryp;

- gnacmueocmi: TIEPEMIIICHHsI; CUMETPil
BIJIHOCHO TOYKH (TIPSIMOT);
napajebHOrO NEPEHECEHHs; MOBOPOTY;
IIepeTBOPEHHS MO 11I0HOCTI;

* meopemy TIPO BIIHOIICHHS TUTOI]
MOAIOHUX MHOTOKYTHHKIB,;

300paxye€ i 3HAXOAUTH HA MAJTFOHKaX
¢birypu, y gKi nepexoasTh AaHl Girypu
MIPH PI3HUX BUAAX NEPEMILICHb Ta
MepeTBOPEHHI MOJII0HOCTI;

004YMCJII0€ TOBKUHU BIJIPI3KIB Y
noAiOHuX (irypax, rion noi0Hux
diryp;

O0OTPYHTOBY€: CUMETPUYHICTD JIBOX
¢iryp BIIHOCHO TOYKH (TIPSIMOi);
HasIBHICTB y (hirypu nieHTpa (oci)
CUMETDIi; piBHICTH iryp i3
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3aCTOCYBAHHSM IIE€PEMIILIEHb;
noaioHICTh Piryp;

HABOJAUTH NPUKIaAH Piryp, ki MaroTh
LEHTP CUMETPIi, BICh CUMETPIi;
PO3yMi€ JTOBE/ICHHS:

- gnacmueocmi: CAMETPii BITHOCHO
TOYKH (MPAMOI); MapaJIeTbHOTO
NIEPEHECEHHS; TOBOPOTY; MEPETBOPEHHS
TO1I0HOCTI;

- meopemy TIPO BiTHOMICHHS TUTOMI
0110HUX MHOTOKYTHHKIB;
3aCTOCOBY€ BUBUCHI O3HAYEHHS U
BJIACTHUBOCTI JI0 pO3B’sI3yBaHHs 33]1a4

Tema 10. OCHOBU KOMBIHATOPUKH, TEOPII HUMOBIPHOCTEM TA CTATUCTHKH
Anzeopaiuna cknadoea iHmezpoeano2o Kypcy

Po3miznae 3apaui, ki Hajie)kaTh J10
KOMOIHATOPHHUX;

HABOAUTH MPUKJIAU: CUTYAIIH, 10
SIKUX JIOPEYHO 3aCTOCOBYBATH MPABHUIIO
cymu abo (Ta) npaBmwiIo J00YTKY;
BUMAJKOBUX IMO1M; TOCTOBIPHUX MO,
HEMOXKJIUBHX IOJI11, pPIBHOUMOBIPHUX
MOMA1M; CUTYaIllH 3 )KUTTS, Y SIKUX
TIPUAHSATTS PIlICHb IPYHTYETHCS Ha
OIlIHIOBaHH1 MMOBIPHOCTI; MOJIAHHS
CTATUCTUYHUX JAHUX Yy BUTJISII
TaOIUIlb, CXeM, Jiarpam, rpadikis;
MOSICHIOE, 1110 TaKEe: 4YaCTOTa BUIAJKOBO1L
oa1i, BIJHOCHA YaCcTOTa BUIIAAKOBOI

Komb6inaTopHi 3aaaui.
Komb6inaTopHi npaBuia cymu Ta
T00yTKY.

Bunankosa nomist. Yacrora,
BIJIHOCHA YacTOTa Ta UMOBIPHICTH
BUITAAKOBOI moIii.

Kitacuune o3naueHHsI KMOBIPHOCTI.

[ToyaTkOBI BiIOMOCTI MPO
cratuctuky. CriocoOu moJaHHs
JaHUX Ta iX 0OPOOKH.

BukxonanHs BIpaB Ta po3B’sI3yBaHHS
3a1a4 (yCHO Ta MUCHMOBO),
nependaYeHux O4iKyBaHUMHU
pe3ynbTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BU/IIB POOIT JJIs1 J1aTHOCTHKH,
KOHTPOJTIO 3HAHb Ta OI[IHFOBAHHS
pe3yJbTaTiB HaBUYaHHS.

CamocrTiitHa po60Ta 3 MiAPYYHUKOM Ta
J0JJaTKOBOIO JIiTeparyporto. [lomryk
iHbopMallii B IHTEPHETI.
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noii, “MOBIPHICTh BUMAAKOBOI MO/IIT;
BHUOIpKa; po3Max BUOIpKH, MOJIa,
MeJliaHa, CepeIHE 3HAYCHHS;

po3ymie:

+ 33 IKMX YMOB BiJTHOCHA 4acTOTa
BHUIAJIKOBOI MOI1] MOYKE OIL[IHIOBATH
HMOBIPHICTh BUITAIKOBOI MOIIT;

* 10 SIKMX CUTYaIliii MO>KHa
3aCTOCOBYBATHU KJIACUYHE O3HAUCHHS
HMOBIPHOCTI;

* 3 JKUX €TaIllB MOXKE CKJIQIaTUCS
CTATUCTUYHE JTOCIIKCHHSI,
3HAXOJUTh, BiIOMPAE i BIOPSIAKOBYE
1H(pOpMaILiIO 3 TOCTYNHUX JHKEpeN Ta
odopmITtoE i1 y BUTIISA I TpadiKiB 1
niarpaM, BUOUparouu gopedHy Gopmy
MIO/TAHHS;

4YHUTAaE, MOPIBHIOE, AHAJTIZYE
CTAaTUCTUYHY 1H(OpMaIlito, MoJgaHy B
TaOJIUIIAX, CXeMax, Jiarpamax,
rpadikax;

PO3B’sI3y€ 3aa4i, 10 MepeadavYarTh:
BUKOPUCTAaHHS KOMOIHATOPHUX MPABUIT
cymu Ta 100YyTKY; OOYMCIIECHHS YaCTOTH
Ta BIJTHOCHOT YaCTOTH BHUITQAKOBOI ITOII;
3HAXO/[PKEHHsI KMOBIPHOCTI BUMAKOBOI
o111, 30KpeMa BUKOPHUCTOBYHOYH
KJIACUYHE O3HAYCHHS TMOBIPHOCTI,
MOTaHHS CTATUCTHUYHUX JAHUX y BUTIISAII
Ta0nuIh, aiarpam, rpadikis;

Bubipka. UnciioBi XxapakTepuCTUKH
BUOIpKU: po3Max BUOIpKH, MOJIa,
MeiaHa, CepeIHE 3HAUCHHS.
['padiune noganus iHGoOpMaIlii npo
BUOIPKY

JlocigHuIlbKa, MPOEKTHA Ta MOITYKOBa
TUSITbHICTh. BUCTYIH 3 JOMOBIISIMH.

Po3B’s13yBaHHs MPOOJIIEMHUX CUTYAIIlil
Yyepe3 opraizalliro iHAUBIyaTbHOI,

KOJICKTHUBHOI Ta TPYyNoBOi poOOTH.

JuaakTuyHi irpu
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3HAXOJ[KEHHS YNCIIOBUX XapaKTEPUCTUK
BUOIPKU JaHUX, YKa3aHUX Y 3MICTI; 1MOJ1a€
iH(MOopMaItito nmpo BUOIPKY rpadigHO

Tema 11. IOYATKOBI BIZJIOMOCTI 31 CTEPEOMETPII
I'eomempuuna cknaooea inmezpoeanozo Kypcy

HaBoauTh npukJIaan B3aEMHOTO
PO3MIIIEHHS B MPOCTOP1: TOUKH 1 MPSMOT;
TOYKH 1 TUIOLIUHU; ABOX MPSMHUX; IPSIMOI
Ta MJIOLIMHU; IBOX ILJIOIINH;
F€OMETPUYHUX TUI, YKa3aHUX Y 3MICTI;
MOSICHIOE:

* W0 maxe: TUIOUIMHA, «HAJIEKATH,
«JIEKATU MIXK» y IPOCTOPI; MPU3MA,
nipamija, WIHAP, KOHYC, KyJId Ta IXHi
€JIEMEHTH; TUIOIIA MOBEPXHI Ta 00’ €M
MHOTOTPaHHHKA 1 TUJIa 00epTaHHS;

+ IK MOJICHA 3a0amu TUIOLINHY;
dopmy.iroe oznauennsi:
NEePIEeHIUKYIIApa, MPOBEACHOTO 3 TOUKU
JIO TUIOIIMHU, B1JCTaH1 B1Jl TOYKH JO
TJIOLMHY;

3aMuCye€ i MOSICHIOE (hopMmyu TIIIOIIL
MOBEPXOHb 1 00’ €MIB 3a3HAYEHUX Y
nporpami reOMEeTpUYHUX TLJT;

300paxye€ i 3HAXOAUTH HA MAJTFOHKAX:
B3a€MHE PO3MIIIEHHS MPSIMUX, TPAMOT 1
TUTOUIVHHM, JBOX TUIOIINH;
MHOTOTPaHHUKH 1 TUJIa OOEpPTaHHSA Ta IXHI
€JIEMEHTH; PO3TOPTKU IIMITIHJIpa, KOHYCA,

B3aemue po3milieHHs y TpoCTOpi
HpsSMUX, TPSAMO] Ta TUTOLIUHH,
JBOX TIJIOLIHH.

[TeprieHAUKYJISIP 10 TUIOIIUHH.

['eomeTpuuHi Tina: npusma,
nipamijia, QUIHIP, KOHYC, KYJIs.

[Tpukiaay po3ropToK MIITIHIAPA Ta
KoHyca. [Lormti moBepxoHs Ta
00’€MU TEOMETPUIHUX TiJT

BukonanHs BIpaB Ta po3B’sI3yBaHHS
3a/1a4 (YCHO Ta MUCHMORBO),
nepeadoaYeHX OYiKyBaHUMHU
pe3yibTaTaMy HaBUYaHHS, CAaMOCTIHHHUX 1
TeMaTUYHUX KOHTPOJIbHUX POOIT, THIITUX
BHJIIB POOIT JIJIst JIaTHOCTHKH,
KOHTPOJIIO 3HaHb Ta OI[IHIOBAHHS
pe3yNbTaTiB HaBYaHHS.

CamocTiitHa po0oTa 3 MIAPYYHUKOM Ta
J0aTKOBOIO JliTepaTyporo. [omryk
iH(pOopMallii B IHTEPHETI.

JlocmigHuIibKa, MPOEKTHA Ta MOITYKOBA
TUSTbHICTh. BUCTYIH 3 JOMOBIISIMH.

Po3B’s13yBaHHs MPOOJIEMHUX CUTYaIlil
Yyepes Opraxizallito 1HIUBIyaJIbHOT,

KOJIGKTUBHOI Ta IPYMOBOi pOOOTH.

JlunakTi4Hi irpu
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00YHMCJIIOC: BIACTAHD BiJ TOYKH JI0
TJIOIIMHM, TUIOII ITOBEPXOHb Ta 00’ €M
reOMETPUYHUX T1JI, YKa3aHHUX Yy 3MICTI, y
BUITAJIKaX, HE CKIIQHIIINX 32 MPSAMY
M1JICTAHOBKY JaHUX Y (HOpMyILy;
3aCTOCOBY€ BUBUYCHI O3HAYCHHS 1
dbopmynu 10 PO3B’I3yBaHHS
HAWOPOCTIMIMX 3a7a4

JlopaTkoBi TeMHU
Anzebpaiuna cknadosa inmezposanozo Kypcy
[MeperBopennst rpadikis ¢pynkiii: f(xX) — | f (X)|

Buxopucrtanns BrnactuBocTel QyHKIIN A1 pO3B’SI3yBaHHSI PIBHAHD 1 HEPIBHOCTEH.

3anayi HA AOCIIHKEHHS BIACTUBOCTEM KBapaTHOTO TPUUICHA 3 MapaMeTPaMHU.

Mertoj iHTEepBaIIB.

Posmimienns, ciosydeHHs (koMOiHaIlii), IepecTaHOBKH.

OGuucneHHs UMOBIPHOCTEH 3a 10MTOMOT010 (OpPMYJT KOMOIHATOPUKH
I'eomempuuna cknaooea inmezpoeanozo Kypcy

YMOBHY NIEPIECHANKYISIPHOCTI ABOX MPSIMUX.

®dopwmyna Einepa a1t 3Hax0KEHHS BIICTaH1 MK LIEHTPAaMH BITMUCAHOTO 1 OMMCAHOTO KiJ1 TPUKYTHUKA.

[Toxin Bigpi3Ka B 3a1aHOMY BiJTHOIIICHHI.

dopMya BiACTaH1 BiJf TOYKH JIO MPSMO.

B3aemue po3mimieHHs npsimoi 1 kosia. MeTo1 KoopInHar.

3acTocyBaHHS BEKTOPIB JI0 PO3B’sI3yBaHHs 3a7a4 1 JOBEACHHS TEOPEM.

["'omoTeTis Ta 1i BMacTUBOCTI
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Kpim 3a3HaueHUX BHIIE KIFOYOBIUX KOMIIETEHTHOCTEH Ta 0a30BHX MaTeMAaTUYHUX 3HAHb, IPOTPaMa Ma€ CIPHUITH
0COOHCTICHOMY PO3BUTKY 3700yBauiB OCBITH, PE3yJIbTaTaMU SIKOTO €:

— (opMyBaHHS KOMYHIKaTUBHUX KOMIIETCHTHOCTEH y CIIJIKYBaHHI Ta CIIBHOpaIli 3 OJHOJITKAMH, CTAPIIUMH Ta MOJIOAIITUMU
B OCBITHI{, HaBYAJIbHO-IOCIIIHUIbKIN, TBOPYiH Ta 1HIIUX BUJAX AiSJILHOCTI;

— YMIHHS YITKO 1 TPaMOTHO BHUKJIQJIaTH CBOi TyMKH B YCHIH 1 MUCHbMOBIM (hopMax, pO3yMITH CEHC ITOCTaBJICHOIO 3aB/IaHHS,
BUOYIOBYBATH apryMEHTallil0, HABOAUTH MPHUKIAN 1 KOHTPIPUKIIAIU, BECTH JUCKYCIT;

— TIOYaTKOBE YSBJICHHSI PO MaTeMaTUYHY HAYKY SK (yHIaMEHTaIbHY cepy JIOACHKOI MiSIBHOCTI, PO €TaIu ii PO3BUTKY,
po ii 3HAYYIIICTh JJI1 PO3BUTKY IUBLTI3AIll] Ta 3aCBOECHHS 1HINUX HAYK;

— BMIHHS KOHTPOJIIOBATH Ta KOPETyBaTH MPOIIEC 1 pe3yJIbTaT HAaBYAIbHOT MATEMAaTUYHOI Ta 1HIINUX BUIIB TisTIBHOCTI;

— KpeaTHUBHE MUCJICHHS, 1HIIIaTHBa, BUHAXIIJIMBICTh, aKTUBHICTH 1] 9aC PO3B’SI3yBaHHSI MaTEMAaTUYHUX 3aBIaHb;

— BIJMNOBIJaJbHE CTABJICHHS J0 HaBYaHHS, TOTOBHICTD 1 3JaTHICTh IO CAMOPO3BUTKY Ta CAMOOCBITH Ha OCHOBI MOTHBAIIIi /10
HABYAJIBHOI JIISUTBHOCTI1 ¥ MI3HAHHS HaBKOJHUIITHBOTO CBITY;

— (dopMyBaHHS 3/IaTHOCTI JI0 EMOIIMHOTO COPUIHATTS MaTEMaTUYHUX 00’ €KTIB, 3aBJ/laHb, PillI€Hb, MIPKYBaHb TOIIIO;

— KPUTWUYHICTh MUCJICHHSI, BMIHHSI pO3ITI3HABATH JIOT1YHO HEKOPEKTHI BUCJIOBIIIOBAHHS, BIIPI3HATH T1MOTE3Y BiA (PaKTy.

Bukopucmana nimepamypa

1. JepxaBHuii cTangapT 0a30B0i cepeiHbO1 0CBITH. 3aTBepkeHo [loctanoBor Kabinery MinicTpiB Ykpainu
Bi1 30 BepecHs 2020 p. Ne 898.

2. Jlonatox mo JIucta MOH Big 24.03.2021. MetoauyHi peKkoMeHaAIli1 ISl po3pOo0IeHHS MOJICTbHUX HaBYAIbHUX
mporpam.

3. Iporpama 3 matematuku (IIporpamy 3arBepmxeno Hakazom MinictepcTBa ocBiTi 1 Hayku Ykpainu Big 07.06.2017 Ne
804).
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