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IHosicHIOBAJILHA 3aMUCKA
MopensHy mporpamy CTBOPEHO Ha OCHOBI Jlep>kaBHOTO cTaHIapTy 0a30BO1 cepeHbOT OCBITH.

MeTo10 6a30B0I cepeHbOI OCBITH € PO3BUTOK MPUPOIHHUX 3/110HOCTEH, IHTEpeCiB, 00AapyBaHb YUHIB, JOPMYyBaHHS
KOMITETEHTHOCTEH, HEOOX1THUX TSI IXHBOI COIliaii3allii Ta rpoMajTHCbKO1 aKTUBHOCTI, CBIJOMOTO BUOOPY MOJATBIIIOTO
KUTTEBOTO TUIAXY Ta caMOpeai3allii, TpoJOBKEHHS HaBYaHHS Ha PiBHI MPo(iIbHOT OCBITH a00 3100yTTs mpodecii,
BUXOBAHHS BiJIMOBIIaJILHOTO, IIIAHOOJIMBOTO CTABJICHHS 10 POJAMHH, CYCIIJILCTBA, HABKOJIUIITHLOTO MIPUPOTHOTO CEPEIOBUIIIA,
HaIllIOHATBHUX Ta KyJIbTYPHUX IIIHHOCTEH YKPaiHCHKOTO HApOIy.

Peanizariist MeTu 6a30B01 cepeIHbOT OCBITH IPYHTYEThCS HA TAKUX IIHHICHUX OPIEHTUPAX, SIK:
- 1IoBara Jio 0COOMCTOCT1 Y4YHS Ta BUSHAHHS MPIOPUTETY HOTO 1HTEPECIB, JOCBIAY, BIACHOTO BUOOPY, IPArHEHb,
CTaBJIEHHS y BU3HAYEHH1 METHU Ta OpraHi3alii OCBITHbOTO MPOIIECY, MIATPUMKA MI3HABAIBHOIO IHTEPECY Ta HANOJIETJIMBOCTI;

- CTBOPEHHS OCBITHBOTO CEPEIOBUIIIA, Y SIKOMY 3a0e31e4eH0 aTMoc(hepy JOBipU Ta pIBHOTO JAOCTYITYy KOKHOTO YUHS J10
OCBITH 0€3 Oyp-sKHX (DOPM IUCKpPUMIHALIT yYaCHUKIB OCBITHBOTO MTPOLIECY Ta MPOSBIB HACKUILCTBA (OYIIHTY);

- TOTPUMAaHHS MPUHIIMITIB aKaJeMIYyHO1 I00pOYECHOCTI Y B3a€EMO/I1i YYaCHUKIB OCBITHHOT'O MPOIIECY Ta OpraHizallii BCixX
BHU/I1B HaBYAJIbHOI JISUILHOCTI;

- CTaHOBJIEHHS BUIbHOI OCOOMCTOCTI Y4HS, MIATPUMKA HOTO0 CAaMOCTIMHOCTI, MIAMPUEMIIMBOCTI T 1HILIATUBHOCT1, PO3BUTOK
KPUTUYHOTO MHCJICHHSI Ta BIIEBHEHOCTI1 B CO01;

- opMyBaHHS KyJIBTYPH 3I0POBOTO CIIOCOOY KUTTSI YUHS, CTBOPEHHS YMOB JJIsl 3a0€3MeYeHHs MOr0o rapMOHIMHOTO
(13MYHOTO Ta MCUXIYHOTO PO3BUTKY, JOOPOOYTY;

- YTBEPKESHHSI JIFOJCHKOI T1JTHOCTI, YECHOCTI, MUJIOCEPAS, TOOPOTH, CIIPABEITMBOCTI, CITIBIIEPEKUBAHHS, B3AEMOTIOBATH 1
B3a€MOJIOTIOMOT Y, TIOBaru JI0 Mpas 1 CBOOO JIIOJANHU, 3JATHOCTI O KOHCTPYKTUBHOI B3a€EMO/I11 YUHIB MIXK CO0OIO Ta 3
JOPOCIUMU;

- (hopMyBaHHS B y4HIB aKTUBHOI IPOMAJITHCHKOI MO3UIII1, MATPIOTU3MY, MTOBArk 10 KyJIbTYPHUX LIIHHOCTEW YKPATHCHKOTO
HapoJy, MOTO ICTOPUKO-KYJIbTYPHOTO HAaI0AHHS 1 TPaAULIii, 1ep:KaBHOI MOBH;
- IJIEKaHHS B Y4YHIB JIFOOOBI JI0 PITHOTO KParo, BiIMOBIATFHOTO CTaBJICHHS J0 JOBKUIIS.



MeTor0 MaTeMaTHYHOI OCBITHBOI rajy3i € pO3BUTOK OCOOMCTOCTI YUHS Yepe3 PopMyBaHHS MaTeMAaTHYHOT
KOMITETEHTHOCTI y B3a€MO3B 3Ky 3 IHITUMHU KIIFOUOBUMH KOMIIETCHTHOCTSIMH JIJIS1 YCITIIITHOT OCBITHROT Ta MOJAIBIIIOT
npodeciitHol TisTTEHOCTI BIPOJIOBXK KHUTTS, IO Mepeadavac 3aCBOEHHS CHCTEMH 3HaHb, YIOCKOHAJICHHS BMIHHS PO3B’s3yBaTH
MaTeMaTHU4H1 Ta MIPAKTUYHI 3a]1a4i; PO3BUTOK JIOTIYHOTO MHUCJICHHS Ta IICUXIYHUX BJIACTUBOCTEH OCOOUCTOCTI; pO3YMIHHS
MO>KJIMBOCTEH 3aCTOCYBAaHHS MaTEeMATHKH B OCOOMCTOMY Ta CyCIiJIbHOMY KHUTTI.

Jlaii B TabnuIll TOJJaHO KOMITETEHTHICHHUM MOTEHITIa)l MATEMaTHYHOI OCBITHBOT raly3i.

pinHoo (y pasi
BiZAMIHHOCTI BiJg
JAepKaBHOI) Ta
iHO3eMHUMHU
MOBaMH

Ne Kuarouosi YMiHHA TAa CTaBJICHHS
KOMIIETEHTHOCTi
1 BinbHe BosiofginHa | Yuinnua:
JAePKABHOI0 YiTKO 1 3p03yMisio (hOpMYJITIOBATH IyMKH, apTYMEHTYBaTH, CTABUTH 3aIlIUTAHHS 1
MOBOIO pO3Mi3HaBaTH MPOOJIEMH,
dbopmyrOBaTH BUCHOBKU Ha OCHOBI 1H(GOpMAIIii, TOJaHOi B pi3HUX PopMax,
JIOPEYHO Ta KOPEKTHO BXKUBATHU B MOBJIEHHI MAaTEMAaTHUYHY TEPMIHOJIOT110, BECTH KPUTHUHUN
Ta KOHCTPYKTUBHUHU JT1aJIoT,
MOMOBHIOBATH CBI1M CJIOBHUKOBUH 3amac
Cmaenenns:
BHU3HAHHS BYKJIMBOCTI YITKUX 1 JAKOHIYHUX (POPMYIIIOBAaHb Ta NIOBAra J10 IepKaBHOT MOBH
2 3naTHicTh 3aaTHicTh CHIKYBaTHCH PiAHOIO (Y pa3i BiAMIHHOCTI BiJ Aep:KaBHOI) MOBOIO
CIIIJIKYBAaTHCH Yminna:

PO3YMITH 1 IEPETBOPIOBATH TEKCTH MATEMATUYHOTO 3MICTY PITHOIO MOBOIO,

31CTaBJISITH MaTeMaTHUYHI TEPMIHU Ta TIOHATTS P1IHOIO Ta JAEP>KaBHOIO MOBaMH,

MPaBUJIBLHO Ta JOPEYHO BXKUBATH MAaTEMaTHYHY TEPMIHOJIOTII0, TPAMOTHO BUCJIOBIIOBATHUCS
Cmagnenna:

PO3yMIHHS I[IHHOCTI MOBHOTO Pi3HOMAHITTS Ta MoBara Jio piHOI MOBH

31aTHiCTh CHIIKYBAaTHCH iHO3eMHUMH MOBAMH
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Yminna:

NOIIOBHIOBATH CJIOBHUKOBMH 3arac MaTeMaTUYHUMHU TEPMIHAMU 1HIIOMOBHOTO
MOXOJIKEHHS,

31CTaBIISITH MAaTEMaTHYHUN TEPMiH a00 HOT0 OyKBEHE MO3HAYCHHS 3 BiATIOBITHIKOM
1HO3EMHOIO MOBOIO JIJIsl TOIITYKY 1H(OpMallii B IHIIOMOBHUX JiKeperax

Cmaenenna:

YCBIIOMJICHHS BaXKJIMBOCTI MPaBUIIBHOTO BUKOPUCTAHHSA MaTEeMaTHUYHUX TEPMiHIB Ta IXHE
MO3HAYCHHS B PI3HUX MOBaxX y HABYaHHI Ta MOBCAKJACHHOMY XKHUTTI

MaremaTnuna
KOMIIETEHTHICTH

Yminna:

OTepyBaTH TEKCTOBOIO 1 YUCJIOBOIO 1H(POPMAIII€10, TEOMETPUYHUMH 00’ €KTaMU Ha TUIOIIHNHI
Ta B MPOCTOPI,

BCTAHOBITIOBATH KIJIBKICHI Ta MPOCTOPOBI BITHOIICHHS MK pealbHUMU 00’ €KTaMU
HABKOJIMITHKOT NIMCHOCTI (IPUPOAHUMHU, KYJIbTYPHUMH, TEXHIYHUMU TOIIIO),
oOupaTH, CTBOPIOBATH 1 JOCIIKYBATA HAUIIPOCTIIII MATEMATHYHI MOJEII pealbHUX
00’ €KTIB, MPOIIECIB 1 SBUILI, IHTEPIPETYBATH Ta OLIIHIOBATH PE3YJIbTATH,
3MIICHIOBATH MTPOTHO3M B KOHTEKCTI HABYAJIbHHUX 1 IPAKTUYHUX 3a/1a4,

JIOBOJUTH TPaBUIBHICTh TBEPIKEHB,

3aCTOCOBYBATH JIOT1YHI CLIOCOOM MUCIIEHHS I11]1 Yac pPO3B’sI3yBaHHS MM13HABAJIbHUX 1
MPAKTUYHUX 33/1a4, OB’ I3aHUX 3 peaJbHUMH 00’ €KTaMH,

BUKOPHCTOBYBAaTH MaTEMaTHIHI METOJIN B KUTTEBUX CUTYAIIisIX

Cmagnenna:

TOTOBHICTb IITyKATH TOSICHEHHS Ta OLIHIOBAHHS MPABWJILHOCTI apTyMEHTIB,
YCBIJTOMJICHHSI BXKJIMBOCTI MAaTEMATHUKH SIK MOBH HaYKH, TEXHIKU Ta TEXHOJIOTIN

KomMmnereHnTHOCTI
B rauysi
NPUPOTHUYHX
HAYK, TEXHIKH i
TEXHOJIOTiH

Yminna:

OyayBaTH Ta IOCHIKYBAaTH MaTEMaTUYH1 MOJIEIl TPUPOIHUX SBUIII 1 IPOIIECIB,
poOWTH BUCHOBKHM Ha OCHOBI MIpKYBaHb Ta CBIJ4YEHb,

OOIpYHTOBYBATHU PIIICHHS

Cmaenenna:

KPUTHYHE OLIIHIOBaHHS JOCSATHEHb HAYKOBO-TEXHIYHOT'O MPOTPeECy,

YCBIJIOMJICHHS] BOXKJIMBOCTI MAaTEMATHUKH JJIsl ONKCY Ta Mi3HAHHS HABKOJIMIIIHHOTO CBITY
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InHoBaniliHicTL

Yminna:

reHEepYyBaTH HOBI 1]1€1 111010 pO3B’sA3aHHs MPOOJIEMHOI CUTYaIlii, aHaJi3yBaTH Ta IJIaHyBaTU
IXHE BTUICHHSA

Cmaenenna:

BIJIKPUTICTH JIO IHHOBAIIi}, TO3UTUBHE OIIHIOBAHHS Ta MATPUMKA KOHCTPYKTUBHUX i/1eH
1HIINUX 0C10

ExoJioriuna
KOMIIETEHTHICTH

Yminna:

pO3Ii3HaBaTH MPOOJIeMH, 1110 BUHHKAIOTh Y JTOBKULII, SIKI MOXHA PO3B’s3aTH,
BUKOPUCTOBYIOUH 3aCO0M MaTeMaTHKU,

OIIIHIOBATH, ITPOTHO3YBATH BILJIUB JIIOJICHKOI JISTILHOCTI Ha IOBKULIS Yepe3 Mo0yA0BY Ta
JTOCITIJIPKEHHSI MaTEeMAaTUYHUX MOJIETIEH MPUPOTHUX MIPOLIECIB 1 SIBUIIY

Cmagnenna:

3aIliKaBJICHICTh Y TOTPUMaHHI YMOB €KOJIOT1YHO1 OE3MEKHU Ta CTaIOMY PO3BUTKY
CYCIIJIbCTBA,

BHU3HAHHS POJIl MATEMAaTUKU B PO3B’sA3aHHI MPOOJIEM JOBKULIS

Indopmauniiino-
KOMYHIKaLiiHA
KOMIIETEHTHICTh

Yminna:

CTPYKTYpYBaTH JIaHi,

JSATH 32 aITOPUTMOM Ta CKJIaIaTH aJTOPUTM,

BU3HAYATH JOCTATHICTh JaHWX IS PO3B’sSI3aHHS 3a/1a4i,
BUKOPHCTOBYBATH Pi3HI 3HAKOBI CUCTEMHU,

OIIHIOBATH JIOCTOBIPHICTH 1H(pOpMAIIii,

JIOBOJUTH 1ICTUHHICTH TBEP/IXKEHb

Cmagnenna:

KPUTUYHE OCMUCIICHHA 1HQOpMaIlii Ta JpKepes 11 OTpUMaHH,
YCBIIOMJICHHS BRXKJIMBOCTI 1HPOPMAIIHHO-KOMYHIKAIIITHIX TEXHOJIOT1H /7151 €heKTUBHOTO
pO3B’s3aHHS MaTEeMaTUYHUX 3a7a4

HaBuanus
BIIPOIOBK KUTTH

Yminna:

OpraHi3OBYBAaTH Ta IUIAHYBAaTH CBOIO HABYAJIbHY JISUTBHICTD,

MOJIEJIIOBATH BJIacHY OCBITHIO TPAEKTOPIIO, aHATI3yBaTH, KOHTPOJIIOBATH, KOPETYBaTH Ta
OI[IHIOBATH PE3YJbTAaTU CBOEI HABYAIBHO1 JiSJIBHOCTI,

5




JIOBOJUTH MPaBUIIbHICTD YU IIOMUJIKOBICTh CY/A’KEHb

Cmagnenna:

YCBIJOMJICHHS BIIACHUX OCBITHIX MOTPeO Ta IIHHOCTI HOBUX 3HAHb 1 YMiHb,
3alliKaBJICHICTD y Mi3HAHHI CBITY Ta PO3yMIHHS Ba)KJIMBOCTI HABYAHHS BIPOJIOBXK JKUTT,
parHeHHs BAOCKOHAIIOBATH PE3YJIbTATH JIIOJICHKOI TiSTbHOCTI

I'pomagsincbKi Ta
couiajabHi
KOMIIETEHTHOCTI

I'pomaasiHChKi KOMIIETEHTHOCTI

Yminna:

BHCJIOBJIFOBATH BJIACHY JIYMKY, CIIyXaTH 1 YyTH 1HIIMX OC10, OI[IHIOBATH apryMEHTH Ta
3MIHIOBAaTH JyMKY Ha OCHOBI JIOKa3iB,

aHaJ13yBaTH 1 KpUTUYHO OIIIHIOBATH COIlIaJIbHO-C€KOHOMIYHI MOAI1 y JIepKaBl Ha OCHOBI
CTaTUCTUYHUX JaHUX,

BpaxyBaTH MMPaBOBI1, €TUYHI 1 COLllaJIbHI HACTIIKUA IPUNUHATTS PillICHb,

po3mi3HaBaTH 1HGOPMAIlIHI MaHIITYJISIIT

Cmaenenna:

HaJIAIITOBAHICTh HA JIOTTYHE OOIPYHTYBAHHS MO3UIlT O€3 IepeI4acCHOTO EPEXOAY 10
BHCHOBKIB

CouiajibHI KOMIIETEHTHOCTI

Yminna:

CHIBIPAIIOBAaTH B KOMaH/1 JJI PO3B’3aHHS IpoOIeMH,

apryMEHTYBaTH Ta 0OCTOIOBATH BJIACHY MO3UIIIIO,

puiiMaTH apryMEHTOBaHI1 pillleHHs Ha OCHOBI aHalli3y BCIX JaHUX Ta PopMyBaHHS
MPUYMHHO-HACTIIKOBUX 3B’ A3KIB MPOOJIEMHOI CUTYaIli1

Cmagnenna:

BIJIMOBIIAJILHICTh Ta 1HII[IATUBHICTH, BIEBHEHICTD y CO01;

piBHE CTaBJIEHHS JI0 1HIIUX 0C10 Ta BIAMOBIJAIBHICTS 3a CIIJIBHY CIIPaBY

10

KyabTypHa
KOMIIETEHTHICTH

Yminna:
0auUTH MaTEMAaTUKYy Y TBOPAaX MUCTEIITBA
OynyBatu Qirypu, rpadiku, CXeMH, JiarpaMu TOIIIO,
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YHAOUHIOBAaTH MaTEMaTUYH1 MOJIETI,

3M1MCHIOBATH HEOOX1HI PO3PaXyHKH JJIsI BCTAHOBJICHHSI TIPOIIOPITiA, BIATBOPECHHS
MEPCIIEKTHB, CTBOPEHHS 00’ €MHO-TIPOCTOPOBUX KOMITO3HUITIH

Cmaenennsn:

YCBIJIOMJICHHS B3a€MO3B’SI3KiB MAaTEMATHKH Ta KYJIBTYPH Ha MPUKIIAAX 13 )KUBOMHCY,
MY3UKH, apXITEKTYPH TOIIIO,

PO3YMIHHS BXKJIMBOCTI BHECKY MAaTEMAaTHKIB Y 3araJJbHOCBITOBY KYJIBTYpPY

11 | IlinmpuemauBicts | Yminna:

Ta inancoBa reHepyBaTy HOBI 1]1€1, aHAI3yBaTH, YXBaJIOBATH ONTUMAJIbHI PIIICHHS, pO3B’A3yBaTH
rPaMOTHICTh KUTTEBI TPOOIIEMH,

00CTOIOBATH CBOIO MO3UILII0, TUCKYTYBaTH,

BUKOPUCTOBYBATH Pi3HI CTpATETii, ITyKaTH ONTUMAaJIbHI CIIOCOOU PO3B’A3aHHS MPOOIEMHUX
CUTYaIlIH,

OyJlyBaTH Ta IOCTIKYBaTH MaTeMaTUYH1 MOJIEJI €KOHOMIYHUX MPOIIECIB,

MJIAaHYBaTH Ta OPTaHI30BYBATHU JISJIbHICTH JI IOCATHEHHSI I[1JIEH,

aHaJII3yBaTH BJIaCHY €KOHOMIUHY CUTYalll0, POAUHHHI OIO/IKET, BUKOPUCTOBYIOUH
MaTEMaTHYHI METOIH,

pOOUTH CITOKUBYMI BUOIp MOCIYT 1 TOBApIB HA OCHOBI YITKUX KPUTEPIiB, BUKOPUCTOBYIOUH
MaTeMaTHU4IH1 BMIHHS

Cmaenenna:

OIAJUTUBICTh 1 TOMIPKOBAHICTh, PO3YMIHHS BaXJIMBOCTI MATEMATUYHUX PO3PAXYHKIB Ta
OIIIHIOBAHHSI PU3HKIB

ba30Bi 3HaHHSI MaTeMaTUYHOI OCBITHBOI ramy3i Juis 7—9 KjaciB 3a Kypc anreopu, nependayeHi Jlep>kaBHUM cTaHAApTOM, 110
pealti3yloThecs LI€0 MPOrpaMolo, € TAKUMHU.

MeToaom0Tis MATEMATHKU: MaTeMaTUYHA TEPMIHOJIOTISI 1 CHMBOJIIKA; MAaTEMATUYH1 TBEPKEHHS;, aKCIOMH 1 TEOPEMU;
METO/M JTOBEJAECHHS TBEP/IKEHb; IHIYKTUBHI Ta IeTyKTUBHI MipKyBaHHS; (HOpMYJIOBaHHS, J1OBEJICHHS Ta CIPOCTYBAaHHS
rinoTes3; METoJ MaTeMaTUYHOTO MO/IETTIOBAHHS.

Yucna 1 BUpa3u: YUCI0BI MHOXKMHM; HATYpalbHi, 111, palllOHAJIbHI Ta IppalliOHaIbHI YUCIa, Jii 3 HUMU Ta iX MOPIBHSIHHS;
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JeCATKOBI IpoOU; BITHOIIIEHHS 1 BITHOCHI1 BEJIMYMHHU, BIJICOTKH, IIPOTIOPIIIT; BUPA3H Ta IXHE NEPETBOPEHHS.

PiBHSIHHS 1 HEPIBHOCTI: PIBHSHHS Ta CUCTEMH PIBHSIHB; HEPIBHOCTI Ta CUCTEMHU HEPIBHOCTEIA.

OyHKIi1: QyHKIIOHATBHI 3aJIKHOCTI; eJIeMEHTapHI (PYHKIIIT Ta X BIACTUBOCTI; YUCIIOBI IMOCIIIOBHOCTI; apupMeTUUHA Ta
reoMeTpUYHa MPOTrpecii.

JlaHi, cTaTUCTHKA Ta HMOBIPHICTb: JJaH1, X BUIH, IPEICTABICHHS Ta IEPETBOPEHHS; CTATUCTUYHE JOCIIIKEHHS Ta MOT0
OCHOBHI €TaIll; YUCJIOB1 XapaKTEPUCTUKH BUOIPKH; €JIEMEHTH KOMOIHATOPUKH; UMOBIPHICTh BUIIAIKOBOI MO/I1.

XapaxkmepucmuKka HA8UATbHO20 3MICIY 1l 0COOIUBOCHEN 11020 peanizauii

Kypc anrebpu B 7-9 kiacax 3akjajiB 3arajibHO1 CEpeHBO1 OCBITH JIOTTUHO MPOJIOBKYE peati3ailito 3aB/aHb
MaTE€MaTUYHOI OCBITH 3400yBayiB OCBITH, pO3M0OYATy B MOYATKOBINA MIKOI1 Ta 5—6 KJ1acax cepeIHbOI IIKOIH, PO3UIMPIOIOYH Ta
JIOTIOBHIOIOUH 111 3aB/IaHHSI BIJIIOBIIHO JIO BIKOBUX 1 MI3HABAJIbHUX MOKJIMBOCTEH 37100yBauiB OCBITH.

VY kypci anredpu MoKHa Ha3BaTH TaKi OCHOBHI 3MICTOBI JiHII: apugmemuxa; aneeopa; QyHxyii; 0aui, cmamucmuxka ma
UMOBIPHICb.

3micmosa ninia «Apugpmemuxay € 6a3010 11 MOAANBIIOTO BUBUCHHS YUYHSIMU MAaTEMATUKH, CIIPUSAE PO3BUTKY iXHBOTO
JIOT1YHOTO MUCJIEHHS, (POPMYBaHHIO BMIHHS KOPUCTYBATHUCS aJITOPUTMAMHU, a TAKOK HAOYTTIO MPAKTUYHUX HAaBUYOK,
HNOTPIOHUX Y MOBCSAKJIECHHOMY >KUTTI. PO3BUTOK MOHATTS MPO YUCIIO B OCHOBHIM IIKOJI OB’ sI3aHUI 3 palllOHAIbHUMU Ta
1ppallioHaTbHUMHU YUCJIaMH, OPMYBaHHSM MIEPBUHHUX YSIBJICHb MPO A1MCHE YUCIIO.

3micmosa ninia «Anzeopa» cupusic opMyBaHHIO B YUHIB MATEMAaTHYHOTO anapaTy Jylisl pO3B’si3yBaHHS 3aBAaHb 13
PO3AUTIB MAaTEMATUKH, CYMIKHUX MPEIMETIB 1 peanibHOCTI. MoBa anredpu miIKpecItoe 3HAUCHHS MAaTEMAaTHKHU SIK MOBH JIJIs
noOy/10BM MaTeMaTUYHUX MOJIEJIEH MPOLIECIB Ta SBUI HABKOJIUIIHHOTO CBITY. PO3BUTOK aNropuTMiyHOTO MUCJICHHS,
noTpiOHOTO, 30KpeMa, Ik OCBOEHHS Kypcy 1HGOPMATHUKH Ta OBOJIOAIHHSI HABHUKAMH JEAYKTUBHUX MipKYBaHb, TAKOX €
3aBJIaHHSMU BUBYCHHSI anreOpH.

3micmosa ninia «@yukuyiiy cipIMOBaHa HA OTPUMAHHS IIKOJISIpaMU KOHKPETHUX 3HAHb PO (DYHKIIIT SIK HaliBaXKJIMBIILII
MaTeMaTUYH1 MOJIEN JJIsl ONUCY Ta JOCHIJIKEHHS PI3HOMaHITHUX NpoleciB. BUBYEHHS bOTO MaTepialy COpHsie pO3BUTKY B
YYHIB YMIHHSI BUKOPUCTOBYBATH Pi13HI MOBU MaTEMATUKH (CIOBECHY, CHMBOJIIYHY, FpadiyHy, TAOJIUYHY ), pPOOUTH BHECOK Y
(dbopMyBaHHS YABJIECHb PO POJIb MATEMATUKX B PO3BUTKY LIMBLII3AIIT Ta KyJIbTYPH.

3micmosa ninia «/lani, cmamucmuxka ma UMoGipHiCHb» — KOMIIOHECHT MaTEeMAaTUYHOI OCBITH, IO IMIOCHUITIOE HOTO
MPUKJIAIHE Ta MpaKTUYHEe 3HaueHHs. [{el MmaTepian noTpiOHUI nepemycimM it popMyBaHHS B YUHIB YMIHHS CIIPUAMATH 1
KPUTUYHO aHaJI3yBaTH 1H(POPMAIIii0, TIOJIaHy B Pi3HUX (opMax, po3yMiTH HMOBIPHICHUN XapakTep 0araThb0X peaibHUX



3QJIEKHOCTEH Ta MPOIIECiB, TPOBOJAUTH HAUIIPOCTIII HMOBIPHICHI pO3paxyHKHU. BUBUeHHS OCHOB KOMOIHATOPUKH JaCTh
3MOTY YYHEBI 3/IIMCHIOBATH PO3IJISL BUIIAIKIB, IepeOip 1 MipaxyHOK YKciia BapiaHTiB, Y TOMY YKCIII B HAUTTPOCTIIINX
MPUKIIAAHUX 3aBIaHHSIX.

OCHOBHMMH 3aBJIaHHAMHU Kypcy anredpu € popMyBaHHS BMiHb BUKOHYBAaTH TOTOKHI MIEPETBOPEHHSI LITUX 1 JPOOOBUX
BUpa3iB, PO3B’A3yBaTH PIBHSAHHS 1 HEPIBHOCTI Ta X CHCTEMHU, BUKOPUCTOBYBATH (DYHKIIIOHAIbHI 3aJIEKHOCTI MK 3MIHHUMHU
BEJIMYMHAMHU, IOCTATHIMHU ISl BUIBHOTO X BUKOPUCTAHHS Y BUBUCHHI MaTEMATHKHU 1 CYMDKHUX MPEIMETIB, a TAKOXK IS
NPaKTHYHUX 3aCTOCYBaHb. BakiiuBe 3aBIaHHs MOJISTae B 3ayUeHH] 3700yBayiB OCBITH 10 BUKOPUCTAHHS PIBHIHB Ta iX
CHCTEM, a TaKOK (YHKI[IH K 3aC001B MATEMaTUYHOT'O MOJICTIOBAHHS PealbHUX MPOLIECIB 1 SBUIL, PO3B’A3yBaHHS Ha IIiif
OCHOBI IPUKJIATHUX Ta 1HIIKX 33/a4. Y MpoLeci BUBYEHHS KYpPCY MOCHIIOETHCS POJIb OOTPYHTYBaHb MaTEMAaTHUHUX
TBEP/HKCHbB, IHIYKTUBHUX 1 IEAYKTUBHUX MIPKyBaHb, (HOPMYBaHHS PI3HOMAHITHUX aJITOPUTMIB, IO MA€E CIIPUSTH PO3BUTKY
JIOTIYHOTO MUCJICHHSI Ta aJlTOPUTMIYHOI KYJIbTYypH 37100yBaviB OCBITH.

Ha npomy erami orpumanHs 6a30BOi MaTEMaTUYHOI OCBITH ii 37100yBayl MOYMHAIOTH O3HAMOMITIOBATUCS 3 JIHCHUMH
yucaaMu. Tak, 10 YUCIOBUX MHOXKHH, SIK1 3HAIOTh Y4HI, 10JIy4a€ThCsl MHOYKMHA 1ppalliOHaJIbHUX YHCEIL.

OCHOBY KypcCy CTaHOBJISITh IEPETBOPEHHS palllOHAJIBHUX Ta IppallloHAJIbHUX BHpa3iB. Baxxnupo 3abe3neuntu
dbopMyBaHHS BMIHb 3100yBaviB OCBITH BUKOHYBAaTH OCHOBHI BUM MEPETBOPEHB TAKUX BUPA3iB, 110 € MEPETYMOBOIO
MOJIaJIBIIIOTO YCIIIIHOIO 3aCBOEHHS KypCy Ta BUKOPUCTAHHS MaTEMaTUYHOTO arapaTy i yac BUBYEHHS 1HIIUX HIKITbHUX
npeaMeTiB. Po3risigaeThCs MOHATTS CTENEHS 13 IUJTMM IMOKa3HUKOM Ta HOT0 BJIACTHUBOCTI.

[cToTHOTO PO3BUTKY HAO0yBa€ 3MICTOBA JIiHIS PIBHSAHB Ta HEpiBHOCTEH. [Iporiec po3B’si3yBaHHs pIBHSHHS TPAKTYETHCS SIK
MIOCJIIJIOBHA 3aMiHa IaHOTO PIBHAHHS PIBHOCWJIBHUMHU HOMY pIBHSIHHSAMU. Ha OCHOBI y3arajgbHEHHS B1IOMOCTEHN Mpo
PIBHSHHS, 3100yTHX y MONEPEAH] POKU, BBOJUTHCS MOHATTS JIHIHHOTO pIBHSHHSA 3 OAHIEI0 3MiHHOI0. Kypc nepenbauae
BUBYCHHSI JIIHIMHUX PIBHSAHb, KBAAPATHUX PIBHSAHB Ta PIBHSHB, K1 3BOJATHCA 110 JIHIMHUX a00 KBaApaTHUX. Po3rignaioTbes
CUCTEMHU JIIHITHUX PIBHSHB Ta PIBHSIHB APYTOro CTENeHd 3 1BoMa 3MiHHUMU. [1{o70 ocTaHHIX, TO yBary 30CepeIKeHo Ha
CUCTEMaX, JIe OJJHE PIBHSIHHS IPYyroro CTENeHs, a Apyre — nepuoro crenexs. [lependadueno po3riisy Jiviie HaumpoCTIIINX
CUCTEM PIBHSHbB, Y SIKUX OOUBA PIBHSHHS JPYTOTO CTETICHS.

EnemenTapHi BiIOMOCTI TIPO YMCJIOBI HEPIBHOCTI JOMIOBHEHO 1 PO3IIMPEHO 32 PaXyHOK BUBYCHHSI BIIACTUBOCTEH
YUCJIOBUX HEPIBHOCTEH, pO3IIISITY JIHIMHUX HEPIBHOCTEH 3 OHIEI0 3MIHHOIO, KBaJ[paTHUX HEPIBHOCTEH Ta iX PO3B’sI3yBaHHS.
Posrisimaerbest po3B’si3yBaHHS CUCTEM JBOX JIHIWHUX HEPIBHOCTEH 3 OJIHIEIO 3MIHHOIO.

3HavHEe MiCIIe BIBOJIUTHCS 3aCTOCYBAHHIO PIBHSHbB, HEPIBHOCTEH Ta X CHCTEM JI0 PO3B’sA3yBaHHS PI3HOMAHITHUX 3a7ad,
y TOMY YHMCJII IPUKIaAHOTrOo 3MicTy. Ll poGoTa mpoHu3ye Bci TeMH Kypcy. Baxiuse 3HaueHHs HalaHO (pOpMYyBaHHIO BMIHHS
CTBOPIOBATU MaTEMaTUYHY MOJIEJNb 3a/a4l y BUTJISAII PIBHSAHHS, HEPIBHOCTI a00 CUCTEMH PIBHSHb UM HEPIBHOCTEH 1 HaJall —
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3aCTOCOBYBAHHIO BiAMOBIHOTO AJITOPUTMY JUIS PO3B’S3yBaHHs CTBOPEHOI MaTeMAaTUYHOT MOJETI Ta TPAKTyBaHHIO OTPUMAHOT
BIIIIOB1II.

VY 7 knaci BBOAUTHCA OJIHE 3 (PyHIAMEHTAIbHUX MAaTEMAaTUYHUX MOHATh — HOHATTA (QYHKIII. Y IIbOMY X KJjaci
pO3TIsAaeThCs MiHiMHA QyHKIIA Ta 11 rpadik. [HiI BUaM QyHKIIH po3TAsSAalOTHCS Y 3B 3Ky 3 BUBYCHHSIM BiAMOBITHOTO
MaTepialy, IO CTOCY€EThCS PEIITH 3MICTOBHX JiHIHM Kypcy. 30kpeMa, y 8 kiaci B Temi «ParioHanbHi Bupa3m» 3100yBayi

: . : kK .. . . : : :
OCBITH 03HAHOMJIIOIOTECS 3 QYHKIIEI Y = — Ta il BIaCTUBOCTAMH, a B TeMi «KBagparHi KopeHi» — 3 pyHKuisamu y = X? i
X

y= A/ X Ta iX BaactTuBoCTAMU. Y 9 Kjaci PO3TTAOACTECA KBaApaTUIHA q)YHKHi}I. BuBueHHS BIaCTMBOCTEH 3a3HAUYCHUX

GyHKLIH €, 30KpeMa, TIATPYHTAM U1l pO3B’A3yBaHHS BIJIIOBITHUX PIBHSAHB 1 HEPIBHOCTEH Ta IX CUCTEM, a TAKOXK IS
rpadiyHOTO UTFOCTPYBAHHS 1ILOTO PO3B’3yBaHHS.

Takum ynHOM, (PYHKI[IOHAJIbHA JIIHISI POHU3YE BECh Kypc aliredpu 7—9 KiiaciB 1 pO3BUBAETHCS B TICHOMY 3B’ SI3KY 3
TOTOKHHUMH MEPETBOPEHHIMHU, PIBHIHHSIMU 1 HEPIBHOCTAMU. BracTuBOCTI (hyHKIIIM 3a3BUYail BCTAHOBIIIOIOTHCA 3a 1X
rpadikamMu, TOOTO Ha OCHOBI HAOYHUX YSIBJIEHb, 1 JIUIIIE JESK1 BIACTUBOCTI OOTPYHTOBYIOTHCS aHATITHYHO. Y MIpy
OBOJIO/IIHHA 3/100yBayaMu OCBITH TEOPETUYHUM MaTEpiaJioM KUIbKICTh BJACTUBOCTEH, 110 MiJIATal0Th BUBYEHHIO, TTOCTYIIOBO
30ubITy€eThes. [1i1 yac BuBUeHHs QyHKIIIHN YiIbHE MICIIE€ BIIBOJUTHCSA (DOpMYyBaHHIO BMiHb Oy/lyBaTy i aHami3yBaTu rpadiku
byHKIIIM, XapakTepu3yBaTH 3a rpadikamMu QyHKIIH IpOLIeCH, iK1 BOHH OMUCYIOTh, CIIPOMOXKHOCTI pO3yMITH (DYHKIIIIO SIK
MEeBHY MaTeMaTUYHY MOJEINb peaJibHOTo mpotiecy. Jlo 3MicToBoi JiHiT «DyHKIID» BKIOUEHO MOHSATTS MOCI1IOBHOCTI,
apu(pMETUYHOI Ta FTEOMETPUYHOI MPOTPECIH.

[IpuknagHa cipsMOBaHICTh BUBYEHHS (DYHKIIIH, pIBHSIHB, HEPIBHOCTEW JOMOBHIOETHCS 03HAWOMIIEHHSIM 3 €JIEMEHTaMHU
KOMOIHAaTOPHUKH, TEOPii HMOBIPHOCTEHN Ta CTaTUCTUKH.
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BUMOTI''
00 0008 A3K0BUX Pe3yTbMAamié HA8UAHHS YUHI8
Y MamemamuyHiu oceimuiu 2any3si (7-9 knacu)

3arajabnHi
pe3yJabTaTH

KonkpertHi pe3yabratu

OpieHTupu 17151 OLIHIOBAHHSA

1. locrigzkeHHs1 cuTyanii i BHOKpeMJIeHHS NPo0JieM, IKi MOKHA PO3B’A3aTH i3 3aCTOCYBAHHAM MaTeMATHYHUX

MeTOIiB

Bupisznsie cepen
CUTYyaIlii 13
MOBCSKIEHHOTO
JKUTTA Ti, 11O
PO3B’SI3YIOThCS
MaTeMaTUYHUMU
METOIaMH

[MAO 1.1]

BUPI3HSIE cepe]l NPOOIEMHHUX CUTYaIlli
Ti, 1110 PO3B’SA3YIOThCA MaTEMaTUUHUMU
METOIAMH

[9 MAO 1.1.1]

BUPI3HSIE MPOOJIEMHI CUTYallli, IK1 MOXKYTh
OyTu po3B’s3aHl MATEMaTUYHUMH METO/IaMU
[9 MAO 1.1.1-1]

BUOKPEMJTIOE B KOHKPETHIM MpoOJIeMHIi

CUTYyaIll 11 CKJIIaa0B1 YaCTHUHH, IO MOXKYTb
6YTI/I pO3B’HSaHi MaTEMATUYHUMHU MECTOJaMU
[9 MAO 1.1.1-2]

BUOKPEMJTIOE TPYITy TPOOJIEMHUX CUTYAIIiH,
JUUIS1 PO3B’SI3aHHS SIKMX MOYKHA 3aCTOCYBaTH
MOo10H1 METOIN

[9 MAO 1.1.2]

BUOKPEMJIIOE CI1JIbHI O3HAKH MPOOJIEMHUX
CUTYaLllH, JIJIs1 PO3B’S3aHHSI SIKUX MOYKHA
3aCTOCYBaTH MOAI0HI METOAU

[9 MAO 1.1.2-1]

Jocnimxye, aHaizye
J1aHl Ta 3B’ I3KA MIXK
HHMMH, OIL[IHIOE TXHIO
JIOCTOBIPHICTH Ta
JIOIIJIBHICTD

JOCITIJIXKY€E TMTPOOJIEMHY CUTYAIlIIO,
BUKOPHCTOBYIOUYH PI3HOMAHITHI JpKepena
1H(pOpMaIlii, OLIHIOE TTOBHOTY 1 IOCTOBIPHICTh
1HbopMarii

[9 MAO 1.2.1]

JOCIIIKY€E TPOOJIEMHY CUTYAITIIO,
BUKOPUCTOBYIOYH Pi3HOMAaHITHI 1H(hOpMaIIiitHi
JoKepena

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

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

IHTEPIIPETY€E J1aHl Ta BCTAHOBIIIOE
B3a€MO3B’A3KH, MOJJA€ JaHi B pi3HUX (hopmax
[9 MAO 1.2.2]

IHTEPIIPETYE J1aHl, OLIHIOE TOCTOBIPHICTD
JTAaHUX, aHAJII3Y€ Ta CUCTEMATU3YE

OB’ s13aH1 MK cO00I0 J1aHi, MOJAE IX y PI3HUX
dbopmax

[9 MAO 1.2.2-1]

nobupae naHi, MOTPiOHI 1711 PO3B’ I3aHHS
poOIeMHOI cUTYyaIlli, IKi MOKYyTh MaTH
NeBH1 0OMeXeHHs a00 OTpeOyIOTh
BCTAHOBJICHHS TIEBHHUX MPHUITYIIICHb

[9 MAO 1.2.3]

puiimMae pileHHs Io/10 BIAOOPY NaHuX,
NOTPIOHUX /I PO3B’I3aHHS MPOOIEMHOT
CUTYyallil, sIKI MOXXYTb MaTH J€sKl OOMEXEHHS
a00 MoTpeOyI0Th BCTAHOBIICHHS TIEBHUX
PUITYIIEHB

[9 MAO 1.2.3-1]

[Iporunosye pe3ynbrar
PO3B’sI3aHHS
poOJIeMHOT

CUTYyaIlii

[MAO 1.3]

BH3HAUAE, III0 caMe MOXKe OYTH pe3yIbTaToM
pO3B’s13aHHS TPOOIEMHOI cuTyartii
[9 MAO 1.3.1]

MIPOTHO3Y€E MEXK1, TOUYHICTh, HASIBHICTh KUJIBKOX
BapiaHTIB PO3B’sA3aHHS Ta MOKJIUBI

dbopmu peCTaBICHHS PE3yJIbTaTy
[9 MAO 1.3.1-1]

MIPUITYCKA€ MOXKJTUBICTh 1CHYBaHHSI
abTEPHATHBHOTO BapiaHTa PO3B’I3aHHS
[9 MAO 1.3.2]

nependayae MOXKIMBICTh ICHYBaHHS
aIbTEPHATHBHOTO BapiaHTa PO3B’sI3aHHS
npo0IeMHOI CUTYallli 3 ypaXyBaHHIM
MO>KJIMBUX PU3UKIB

[9 MAO 1.3.2-1]

2. MoaesroBaHHA NPoIEciB i cuTyalid, po3po0JeHH cTpaTerii, NJIaHiB il 1Jd Po3B’A3aHHA NMPOOJeMHUX
9 9

CUTyauii
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Cnpuiimae 1
HIEPETBOPIOE
1H(pOopMaILlio
MaTEMaTHYHOTO 3MICTY
[MAO 2.1]

n00upae, BHOPSIKOBYE, (GIKCYE, IEPETBOPIOE
3BYKOBY, TEKCTOBY, rpadiuHy iHpopMmaIiito
MaTEMaTHYHOTO 3MICTY 3 HaJIHUX JDKEpe
[9 MAO 2.1.1]

3HAXOJIUTh 1 OMpPaIbOBYE 1HHOPMAIIIIO
MaTEeMaTHYHOTO 3MICTY, BU3HAYA€E TOCTATHICTh
iH(popMallii 1 HAAIMHICTD Kepen

[9 MAO 2.1.1-1]

BuxopucTtoBye o6uncaoBaibHi Ta rpadivHi
MOJKJIMBOCTI CII€I1a1i30BaHOI0
IPOrPaMHOrO 3a0€3MeYeHHS s
cUcTeMaTHu3aIliil Ta IHTepIpeTalii JTaHuX 1
oOYI0BH JIOMMOMDKHHUX MOJIeen

[9 MAO 2.1.1-2]

BUKOPHUCTOBYE 1HPOPMaLITHO-KOMYHIKAI1iTH1
TEXHOJIOT1i /111 ONPAaLIOBAaHHS, IEPETBOPEHHS
1 IoIMpeHHs 1H(dopMaIlli MaTeMaTUYHOTO
3MICTY, BUCIIOBJIIOE BIACHI CYJIKEHHS

[9 MAO 2.1.2]

MpEACTABIISE 1 MOMUPIOE 1HPOPMAITITO
MaTEeMaTHYHOTO 3MICTY 3 BUKOPUCTAHHSIM
p13HHX 3ac001B, 30KpeMa LHUPPOBHUX,
BUCJIOBJIIOE BJIACHI CYJIKEHHS

[9 MAO 2.1.2-1]

nepeTBoproe 1HPOpMaIliI0 MATEMATUYHOTO
3MICTY PI3HHUMH CIOCO0aMu y pi3Hi Gopmu,
30KpeMa 3 BUKOPUCTaHHSIM 1H(opMmaIiiHo-
KOMYHIKAI[ITHUX TEXHOJIOT1i

[9 MAO 2.1.2-2]

Po3pobiisie cTparerii
PO3B’sI3aHHS
poOJIEMHUX
CUTYyalliit

[MAO 2.2]

IITyKae IiIX0IM Ta BU3HAYA€E BIACHUM CIIOCiO
PO3B’si3aHHS TPOOJIEMHOI CUTYaIlll
[9 MAO 2.2.1]

y CHIBHpaIli 3 IHIIUMH 0CO0aMH TUIAHYE i,
CIIPSIMOBaH1 Ha PO3B’sA3aHHS MPOOJIEMHOT
cuTyarii

[9 MAO 2.2.1-1]

BUSIBJISIE 1HIIIATUBY Ta MPOTIOHYE 1]1e1 11100
X0J1y PO3B’sI3aHHSI MPOOJIEMHOT CUTYaIIl
[9 MAO 2.2.1-2]
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BUKOPHUCTOBYE PI3HOMAHITHI I1IX0IH
JUTSL PO3B’sI3aHHS TIPOOJIEMHOT CUTYaIlil
[9 MAO 2.2.2]

MIPOTIOHYE aJbTePHATHUBHI CITIOCOOU
PO3B’s13aHHS TPOOJIEMHOT CUTYaIlil
[9 MAO 2.2.2-1]

CTBOpIOE MaTEMaTUYHY
MOJIEJTb TPOOJIEMHOT
CUTYyaIlii

[MAO 2.3]

BH3HAYA€ KOMIIOHEHTH MPOOJIEMHOI CUTYyaIlii
Ta B3a€EMO3B’I3KU MI>K HUMH, 311 CHIOE
nepexiJ Bif abCTPaKTHOTO 10 KOHKPETHOTO 1
HABITAKU

[9 MAO 2.3.1]

BU3HAYa€ KOMIIOHEHTH MaTeMaTUYHOT MOJIEII
po0IeMHOI cuTYyaIlii, B3aEMO3B’ I3KH MIXK
HUMH, 1X JOCTaTHICTb JIsI 3aIHCY
npoOJIeMHOT CUTYallil y MaTeMaTUYHOMY
BUTJISII

[9 MAO 2.3.1-1]

3MIMCHIOE TepexiJl Bi abCTPaKTHOTO J0
KOHKPETHOTO 1 HaBIaKH
[9 MAO 2.3.1-2]

OyJlye MaTeMaTU4YHY MOJIETb TPOOJIEeMHOT
cUTyallli, TOpe4uHo J00upae MaTeMaTUYHUN
amapat 111 o0y I0BU MOl

[9 MAO 2.3.2]

CaMOCTIIHO Ta B IpyIll Oy1y€e MaTEMaTUUHY
MOJIEJTb TTPOOJIEMHOT CUTYAIIii, TOPEIHO
n00upae MaTeMaTUYHUN anmapar JiJist
noOy10BH MOJIei

[9 MAO 2.3.2-1]

3HAXOIUTH JOJATKOBI JaH1 IJI
BJIOCKOHAJICHHS MOJIEJI1 Ta BPaXOBYE MOKJIMBI

PU3BUKH
[9 MAO 2.3.2-2]

[Tomae pesynbratu
pO3B’A3aHHS
npoOJIeMHOT
CUTYyaIlii Ta

dhopmyItroe Ta BiloOpaXkae y 3pyuHii st
COPUUHATTS GOpMi pe3ysIbTaTH

PO3B’si3aHHS TPOOJEMHOI CUTYaIlll1, 30KpeMa 3
BUKOPUCTAHHAM 1HGOpMAIIIIHO-

(dopMyIIOe pe3yabTaTu PO3B’A3aHHS
npo0IeMHOI cuTyarli
[9 MAO 2.4.1-1]
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KOHCTPYKTHBHO
00roBOPIOE 1X
[MAO 2.4]

KOMYHIKaIITHUX TEXHOJIOT1H
[9 MAO 2.4.1]

BiI0OpaXkae y 3pyuHii Il CIPUUHATTS HopMi
pE3yJIbTaTH PO3B’sI3aHHS MPOOIEMHOT
CHUTYallli, 30KpemMa 3 BUKOPUCTAaHHSIM
1H(pOpMaIIHHO-KOMYHIKaLlIHHUX TEXHOJOT1H
[9 MAO 2.4.1-2]

IPENCTABIISIE PE3YJIBTATU PO3B’ A3aHHS
npo06JIeMHOT cuTyallii, OOTPyHTOBYIOUYH IXHE
3aCTOCYBaHHs

[9 MAO 2.4.2]

HpECTaBIIsIE PE3YyIbTATU PO3B’ A3aHHS
po0OJIeMHOT cUTYaIlil, HABOIUTH APTYMEHTH,
(GopMyITI0€E KOHTPAPTYMEHTH, KEPYIOUH

U IIbOMY BJIACHUMH €MOIiSIMH

[9 MAO 2.4.2-1]

BUCJIOBJIIOE 171€1, OB’ s13aH1 3 PO3yMIHHSIM
npo0IeMHOI cUTyalli
[9 MAO 2.4.2-2]

3. KpurnuHe OL[iHIOBAHHS MPOLIECY TA Pe3YJbTATy PO3B’SI3aHHSA NMPOOJIEMHUX CUTYALIH

O1i=roe gafi
npoOJIeMHOT CUTYyaIlii,
HEOOXIIHI 1 JOCTATHI
IS 11 pO3B’sI3aHHS

[MAO 3.1]

OLIIHIOE HEOOX1IHICT 1 JOCTATHICTD JAHUX
JUTSL pO3B’sI3aHHS MTPOOJIEMHOT CUTYaIlii
[9 MAO 3.1.1]

aHaJI3ye JIaHl Ta HEBIJIOM1 €JIEMEHTH
po0IeMHOI cuTyallli, BU3HA4Ya€ iXHIO
JIOCTATHICTH YU HAJIUIIKOBICTD

[9 MAO 3.1.1-1]

BCTAHOBJIIOE 3AJIEKHICTh MK €JIEMEHTAMU
npo0IeMHOI cuTyalli
[9 MAO 3.1.1-2]

MIPOTHO3YE Pe3ynbTaT PO3B’sI3aHHS
poOJIEeMHOT CUTYaIlil 3aJIE’KHO BiJl 3MIHU
HasBHUX JTaHUX

[9 MAO 3.1.2]

BCTAHOBJIIOE aHAJIOTII0 MIXK PE3YJIbTaTOM
3aMpONOHOBAHOI Ta PE3yIbTATOM BiIOMOT
po0eMHoOi cuTyartii

[9 MAO 3.1.2-1]
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Kputuano oriinroe
crocio
PO3B’sI3aHHS Ta
pi3HI Mozenl
po0IeMHOT
CUTYyaiIlii, ooupae
parioHaTbHHMA
IUISAX 11
pO3B’A3aHHS
[MAO 3.2]

OIIIHIOE PI3H1 CIIOCOOM PO3B’A3yBaHHS Ta
pi3H1 MOie TPOOJIEMHOI CUTYaIlii
[9 MAO 3.2.1]

OITIHIOE MEXI1 1 TOUHICTh PE3yJIbTaTy
PO3B’s13aHHS TPOOJEMHOI CUTYAITIi,
IHTEPIIPETYE HOT0 3aJIeKHO BiJ XapakTepy 1
cepenoBuIla mpoOIeMHOl cuTyartii

[9 MAO 3.2.1-1]

MPOTHO3YE PE3yJIbTAT PO3B’SI3aHHS
po0IeMHOI CUTYaIlli 32 YMOBU MOXJIMBOTO
3aITy4eHHs 10JaTKOBUX JTaHUX

[9 MAO 3.2.1-2]

no0upae BIMOBIIHY MAaTEMAaTUUHY MOJIETh
J10 POOJIEMHO1 CUTYaIlil 3 KUUIBKOX
MOKJIUBUX

[9 MAO 3.2.2]

npuiiMae pillieHHs 111010 BUOOPY
paliOHAIBHOTO CIIOCO0Y PO3B’A3aHHS
npo0eMHOI CUTYyalli, BUILISE 1 KOHTPOIIOE
IPOMIKHI PE3YJIbTaTH PO3B’SI3aHHS
npo0IeMHOI cUTyalli

[9 MAO 3.2.2-1]

BUIIPABJISi€ TOMIJIKH, POOUTH BUCHOBKH Ha
OCHOB1 OTpUMaHUX PE3yJIbTaTIB

[9 MAO 3.2.2-2]

4. P0O3BUTOK MATEeMaTHYHOTI0 MHUCJICHHS /ISl MI3HAHHS | MepeTBOPEHHH MiliCHOCTI, BOJIOJIHHA MAaTeMATHYHOIO

MOBOIO

Mucauthe
MaTEMAaTUYHO
[MAO 4.1]

BH3HA4Ya€ 3B’ I3KW MK MaTeMaTHYHHUMU

00’exkTaMu Ta 00’ €KTaMH peajbHOTO CBITY
[9 MAO 4.1.1]

BU3HAYA€E, OMMUCYE Ta aHATI3YE 3B’ A3KU MIXK
MaTeMaTUYHUMU 00’ €KTaMH Ta 00’ €KTaMu
pEeanIbHOrO CBITY, @ TAKOXK M1k
MaTeMaTUYHUMHU 00’ €KTaMU

[9 MAO 4.1.1-1]
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0OTPYHTOBAHO TOSICHIOE X1/ CBOIX MIPKyBaHb,
aHaJII3Ye€ 1 OIIHIOE 1X 3 OTJISAY Ha JJOKa30BICTh
[9 MAO 4.1.1-2]

OB’ SI3Y€ Pi3HI €JIEMEHTH MaTeMaTHIHIX
3HaHb 1 BMiHb, y3arajbHIO€ 1X, pOOUTH
BHCHOBKU

[9 MAO 4.1.2]

(dopMyITIO€ TPUITYIICHHS 1 JOCTIKY€E TXHIO
ICTUHHICTH PI3HUMHU CIIOCOOaMU
[9 MAO 4.1.2-1]

OB’ s3y€ Pi3HI MaTeMaTUYH1 3HAHHS 1 BMIHHS,
y3arajabHIOE X, pOOUTh BUCHOBKHU
[9 MAO 4.1.2-2]

BU3HAYa€ HEJOJIKU Y BIACHUX
MaTE€MaTUYHUX 3HAHHAX 1 BMIHHSIX Ta
HaMaraeThbes 1X yCyHyTH

[9 MAO 4.1.3]

BHU3HAYA€ HEJOJIIKU Y BJACHUX MAaTEMaTUYHUX
3HAHHAX 1 BMIHHSX Ta HAMAra€rbCs ix

YCYHYTH
[9 MAO 4.1.3 -1]

3acTOCOBYE
MaTeMaTHJH1
MOHSATTS, (aKTH Ta
IMOCJIIAOBHICTE JIH I
PO3B’sI3aHHS
poOJIEMHHX

CUTYalllii

[MAO 4.2]

JOIUTBHO JOOMpae MaTeMaTUYHI TOHSTTS,
(dhaKTH Ta MOCIIAOBHICTD MM JIJIs
PO3B’sI3aHHS MPOOJIEMHHUX CUTYaIlii

[9 MAO 4.2.1]

JIOITBHO JOOMpaEe MaTeMaTUYHI MOHATTS,
(dbaKkTH Ta MOCTIAOBHICTD MM JIJIs PO3B’I3aHHS
pOoOIEeMHUX CUTYAIlIN 1 OJIepKaHHS
pe3yabTaTy

[9 MAO 4.2.1-1]

BUKOHYE orepalii 3 MaTeMaTUYHUMHU
00’€KTaMHU 1 BUKOPUCTOBYE pi3Hi (hopMHU
NpecTaBlIeHHs 1HpOpMallii, 3111CHIOE

nepexoau MK HUMH B TIPOLIECT PO3B’I3aHHS

poO0JIeMHOI cUTYyallli
[9 MAO 4.2.2]

BUKOPHUCTOBYE MONEPEIHHO HAOYTI 3HAHHS 1
BMIHHS B 1HIITUX KOHTEKCTaX
[9 MAO 4.2.2-1]

BUKOHYE€ OTeparlii 3 MaTeMaTUIHUMHU
00’ €KTaMu 1 BUKOPUCTOBYE Pi3H1 hopMu
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npeacTaBieHHs iHdopmarlii
[9 MAO 4.2.2-2]

3MIMCHIOE TIEPEXiJ] BiJ OJHIET 1T 70 1HIIOT B
IpOIEC] pO3B’A3aHHS MPOOIEMHOI CUTYyaIlli
[9 MAO 4.2.2-3]

BUKOPHUCTOBYE MPUIIAJIS Ta IHPOpMAIiHHO-
KOMYHIKaIlli{H1 TeXHOJIOT1]
[9 MAO 4.2.3]

BUKOPHUCTOBYE MPUIIAII Ta IHPOpMaIiiHO-
KOMYHIKaIIMH1 TeXHOJIOTIT JIJIs1 3HAXO[KEHHS

Ta MPE/ICTABIICHHS Pe3yJIbTaTy
[9 MAO 4.2.3-1]

Bononie
MaTEMaTUYHOIO
TE€PMIHOJIOTIEIO,
e(heKTUBHO
BUKOPHUCTOBYE 11
[MAO 4.3]

YUTA€E Ta PO3YMI€ TEKCTH MAaTEMATUYHOTO
3MICTY, (OPMYJIFOE MATEMATUYHI TOHATTS 1
(bakTH, JOIUIBHO Ta IPABUIBHO
BUKOPUCTOBYE MaTEMaTUYHY TEPMIHOJIOTIIO 1
CUMBOJIIKY

[9 MAO 4.3.1]

YUTAE Ta PO3YyMIE TEKCTU MAaTEMAaTUYHOTO
3MICTY, BUKOPUCTOBYE MaTeMaTH4HI

MOHSATTS 1 PaKTH, MOSICHIOE IXHE 3aCTOCYBaHHS,
HABOAUTH apTyMEHTH

[9 MAO 4.3.1-1]

JIOIIUTHHO Ta MPABUJIBHO BUKOPUCTOBYE
MaTEeMaTUYHy TEPMIHOJIOTIIO 1 CHMBOJIKY

[9 MAO 4.3.1-2]

BUCJIOBIIIOETHCS 3MICTOBHO, TOYHO,
JAKOHIYHO, YITKO CTPYKTYPYIOUH BJIACHE
MOBJICHHS

[9 MAO 4.3.2]

dbopmyIroe 3aaHy MPOOJIEMHY CUTYAIIIIO
MaTEMaTHIHOI MOBOTO
[9 MAO 4.3.2-1]

BHCJIOBJIIOETHCS 3MICTOBHO, TOYHO, JIJAKOHIYHO,
CTPYKTYPYIOUH BJIAaCHE MOBJICHHS 1
JOTPUMYIOUYHUCH TIJIaHY MOBITIOMJICHHS

[9 MAO 4.3.2-2]
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Cmpykmypa npozpamu

[Tporpamy nonmano y hopmi TabmuIl, KOKHUN CTOBITYUK SIKOT MICTUTh OUYIKYBaHI1 pe3yibTaTH HaBUYAHHS, BIATOBIIHI oMY
3MICT HABYAJILHOTO MaTepialy Ta BUJIM HaBUAJIbHOI AISUIBHOCTI JUIA X JOCATHEHHs BiIMOBIAHO. OUiKyBaH1 pe3yiabTaTi HAaBYAJIbHO-
Mi3HABANBHOI IISTIBHOCTI YUHIB € 00’ €KTOM KOHTPOJIIO i OI[IHIOBAHHSI.

3MICT HaBYAJIBHOT'O MaTepialy CTPYKTYpOBaHO 3a TEMaMHU Kypcy anreOpu BimoBiaHO 1 7, 8 19 kiacis.

VYuutens/yuuTenabka MOXKe 31HCHIOBAaTH (JOpMHU OpraHizallii OCBITHROTO MIPOLIECY Ta BUA1B HABYAIBHOI JISITHHOCTI
3100yBayiB OCBITH Ha BIACHHUM PO3CYy/ 3aJI€KHO BiJl PIBHS MIJTOTOBAHOCTI KJIACy, 1HIMBIIyalbHUX OCBITHIX TPAEKTOPIN
3100yBayiB OCBITH TOIIO. 3aJI€KHO BiJl KUIBKOCTI F'OJIMH Ta PIBHSI MIATOTOBAHOCTI KJIAaCy BUYUTEN/BUUTENIbKA MOKE 0OMpaTH, 5K 3
BJIACTUBOCTEH, T€OpeM, GOopMy1, 3a3HAYEHUX Y 3MICTI, MOJ]aBaTH 3 TOBEJACHHSM, a siKi — 0€3 JI0BEJICHHS; Ta JOBEICHHS SIKUX
BJIACTUBOCTEH, TeopeM, popmyJ1 3100yBayl OCBITU MAIOTh JIUILIE PO3YMITH, a K1 — IOBUHHI BMITU JJOBOJUTH.
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7 kjaac

OuikyBaHi pe3yJibTaTH HABYAHHA
3100yBaviB OCBIiTH

3MicT HABYAJIBHOTO MaTepiaxy

Buau HaBYaJIbHOI AisSVILHOCTI YUHIB

Tema 1. JITHIVMHI PIBHSHHSA 3 OJJHIEIO 3MIHHOIO

Po3nizHae niHiliHE pIBHAHHS 3 OJIHIEIO
3MIHHOIO CEpeJl JaHUX PIBHSIHb;
HABOJMTH NMPUKJIAJAU: PIBHOCHIBHUX
PIBHSIHB; JTIHIHHUX PIBHSIHB 3 OJHIEIO
3MIHHOIO; JTIHIHHHUX PIBHSIHB 3 OJTHIEIO
3MIHHOIO, SIKI MaIOTh OJIUH KOPiHb, O€31i4
KOPEHIB, HE MAlOTh KOPEHIB;
dhopmy.roe:

* O3HAYCHHSI PIBHIHHS, KOPCHSI
(po3B’s13KY) piBHSIHHS, PIBHOCUIBHHUX
PIBHSIHB, JIIHIMHOTO PIBHSHHS 3 OJIHIEIO
3MIHHOIO;

* OCHOBHI BJIACTUBOCTI PIBHSAHHS;
MOSICHIOE

* 1110 O3HAYA€ PO3B’SA3aTH PIBHIHHS;

* 110 TaKe PIBHOCWJIbHI PIBHIHHS;

* 3 JIOTIOMOT OO SIKUX IEPETBOPEHB
JTAHOTO PIBHSHHS MOXXHA OTPUMATH
PIBHSIHHS, PIBHOCHJIbHE JJAHOMY;
XapaKTepu3ye:

* BUNIQJKHU, KOJIH JIIHIMHE PIBHSIHHS 3
OJIHIEI0 3MIHHOIO Ma€ OJIUH PO3B’SI30K;
Mae 0e3Jiy po3B’s3KiB; HE Mae

3aranpHi BiJIOMOCTI PO PIBHSHHS.
PiBHOCHIIbHI PIBHSIHHS.

JIiH1iHI pIBHSIHHS 3 OJHIEIO
3MiHHOIO0. PO3B’A3yBaHHs JTIHIHHUX
PIBHSHB.

Po3B’sa3yBanHs 3a/1a4 3a
JIOTIOMOT OO0 JIIHIHHUX PIBHSHb.
PiBHSIHHSA SIK MaTeMaTH4YHA MOJEIIh
3aja4l

Bukonanus BrpaB Ta po3B’si3yBaHHS
3a1a4 (yCHO Ta MUCbMOBO),
nependayeHuX OYiKyBaHUMHU
pe3yibTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJBHUX POOIT, IHITUX
BUJIIB POOIT JIJIS JIaTHOCTHUKH,
KOHTPOJIIO 3HaHb Ta OIIHIOBAHHS
pe3yJIbTaTiB HaBUYAHHS.

CamocriiiHa po0OoTa 3 NIAPYYHUKOM Ta
J0JIaTKOBOIO JliTepaTyporo. [lomryk
1H(pOopMalli B IHTEPHETI.
JlocnigHuIbKa, MPOEKTHA Ta MOIIYKOBa
TISTTBHICTE. BUCTYIH 3 OMOBIASIMH.

[HaMBigyanbHA, KOJICKTUBHA Ta TPyIIOBa
poborta it poboTa B mapax ITijI yac

PO3B’sA3yBaHHS IPOOJIEMHUX CUTYAITiH.

JuaakTuyHi irpu
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PO3B’SI3KIB;

* eTanu po3B’A3yBaHHs 3aj1ayl 3a
JIOTIOMOTOI0 PIBHSHHS;

YCBiIOMJIIO€, TI10 JTIHIMHI PIBHSHHS 3
OJIHI€I0 3MIHHOIO Ta PIBHSHHS, SIKI
3BOJSTHCS /IO JIIHIMHUX, MOXYTh
CIIyTyBaTH MaTEMaTUIHUMH MOJICTISIMU
peaTbHUX KUTTEBUX CUTYAIIIH;
CKJIA/Ia€ PIBHIHHS 32 YMOBOIO TEKCTOBO1
3a/1a4l;

PO3B’sI3y€: JiHINHI PIBHAHHS 3 OJIHIEIO
3MIHHOIO 1 PIBHSIHHSA, 0 3BOJISITHCS /10
HUX; TEKCTOBI 3aj1aui 3a JOTIOMOT' 010
JTHIAHUX PIBHSHD 3 OJIHIEIO 3MIHHOIO;
CTBOPIOE MAaTEMAaTUIHY MOJICNb

3a/1a4l y BUTJISAA1 PIBHSHHSA,

PO3B’SI3y€ CIOKeTHI 3a/1a4i 3
peaJIbHUMHU JAHUMHU II0/10: Oe3MeKU
PYXY; pPO3paxyHKy CIMEHHOTO OIO/IKETY,
MOXJIMBOCTI 3A1HCHEHHS MaCIITaOHUX
MOKYIOK; O€3MEKH 1 OXOPOHU 30POB’S;
MIPAKTUYHUX ACTIEKTIB (DIHAHCOBUX
UTaHb

Tema 2. HIJII BUPA3U

Po3ymie, 1110 Take ynucioBUi

BUpAa3, BUpa3 31 3SMIHHUMU;

PO3pi3HSAE: YKCIIOBI BUPa3u Ta

BHUPAa3M 31 3MIHHUMU; OJTHOUWICHU Cepe]l
1HIIMX anreOpaiyHuX BUPa3iB,

Bupaszu 31 sminaumu. i
pallioHaJIbHI BUPA3H.

ToroxuicTs. ToTOXKHI
MIepEeTBOPEHHS BUPA3y.

Bukonanus BrpaB Ta po3B’sI3yBaHHS
3a7a4 (yCHO Ta MUCHMORBO),
nepeadayeHuX OUiKyBaHUMHU
pe3yJibTaTaMu HaBUYaHHS, CAMOCTIMHHUX 1
TEMAaTUYHUX KOHTPOJIBHUX POOIT, IHIITUX
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OJIHOWICHU CTaHJAPTHOTO BUTJIISAY
cepes 1HIIMX OJTHOWICHIB, MOAI0H1
OJTHOWJICHU; MHOTOYJICHHU CEPEe]l
IHIIMX anreOpaiyHuX BUPA3iB,
MHOTOWICHH CTaHJIAPTHOTO BUTIISAY
cepell IHITUX MHOTOYICHIB, TT0/110H1
YJICHH MHOTOYJICHA; MHOTOWICHH, TS
MIEPETBOPCHHS SIKUX MOYKHA
3aCTOCOBYBAaTH (hOPMYJIH, SIKI BKa3aHO B
3MICTI;
YMTAE€ YUCIIOBI BUPA3H Ta BUPA3H 31
3MIHHUMU, BUKOPUCTOBYIOUH
MaTeMaTU4YHy TePMIHOJIOTIIO;
3alUCy€ YHUCIIOBl BUPA3U Ta BUPA3H 31
3MIHHUMHU, TI0JIaH1 B TEKCTOBIN popmi, 3
BUKOPHUCTAHHSIM MaTeMaTHIHOI
CHMBOJTIKH;
HABOAMTH MPHUKJIAJAN: YHCIOBUX
BHpAa3iB; BUPA3iB 31 3SMIHHUMU;
OJHOYJICHIB Ta OJHOWICHIB
CTaHJAapTHOTO BUTJISTY; MHOTOUYJICHIB Ta
MHOTOWICHIB CTaHJAAPTHOTO BUTJISILY;
MOSICHIOE:

SK 3HAWTU YUCJIOBE 3HAUCHHS BUPa3y
31 3MIHHUMH TIPH 3aJaHUX 3HAYCHHIX
3MIHHHX;
- III0 TaKe TOTOXKHI BUPa3U, TOTOXKHICTb,
TOTOYKHE TIEPETBOPEHHS BUPa3y,
OJIHOWJICH CTaHJAAPTHOTO BUTJISAY,

Creninb 3 HATypaJIbHUM
MMOKAa3HUKOM. BiacTtuBocTi
CTETICHS 3 HaTypaJIbHUM
MMOKA3HUKOM.

Opuounen. IlinHecenns
OJHOWIEHIB 10 CTEIECHS.
MHOX€EHHS OTHOWIEHIB.
Muorouien. IToaiOn1 wienn
MHOroO4JIeHa Ta iX 3BEIECHHIL.
CreniHb MHOTOYJICHA.

JlonaBaHHs, BIIHIMAHHS 1
MHO>KEHHSI MHOT'OUJICHIB.

dopmynn KBaJapaTa ABOYJICHA,
pI3HMIII KBaJpaTiB, CyMH 1 PI3HHMIII
KyOIB.

Po3kiamanHss MHOTOWIEHIB HA
MHOKHUKU

BUJIIB POOIT JIJIS1 J1aTHOCTHKH,
KOHTPOJIIO 3HaHb Ta OIIHFOBAHHS
pe3yIbTaTiB HABYAHHHI.

CamocrTiitHa po0oTa 3 MiAPYIYHHUKOM Ta
J0JJaTKOBOIO JiTeparyporo. [Tomryk
iH(popMallii B IHTEPHETI.
JlocmigHuiibKa, MPOEKTHA Ta MOITYKOBa
JISTBHICTE. BUCTYIH 3 JOMOBIASIMH.

InuBiMyanpHa, KOJIGKTUBHA Ta TPyTOBa
poboTta it poboTa B mapax ImijI yac

PO3B’sA3yBaHHS MPOOJIEMHUX CUTYAIlIH.

JunakTuaHi irpu
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Koe(]iIl€HT; MHOTOYJIEH CTaHJAPTHOTO
BUTJISITY,

PO3yMie€:

* CYTHICTb JIii TITHECEHHS JI0 CTETICHS 3
HaTypaJIbHUM MTOKa3HUKOM; 3a71a4i
pPO3KJIaJlaHHS MHOTOYJICHA HA
MHOKHHMKH;

- paBWJIa JOJIaBaHHS, BIAHIMAHHS 1
MHOKEHHSI MHOTOYJIEHIB;

- IOBEJICHHS BJIACTUBOCTEH CTEIICHS 3
HaTypaJIbHUM ITOKa3HUKOM;
popmy.roe:

* O3HAUYCHHS OJTHOYJICHA, CTEIICHS 3
HaTypaJbHUM ITOKa3HUKOM; MHOTOYJICHA,
MOA10HUX YJICHIB MHOTOYJICHA, CTECIICHS
MHOT'OYJICHA;

* BJJACTUBOCTI CTEMEHS 3 HATypaJIbHUM
MMOKa3HUKOM;

* IIpaBUJIa MHOXEHHS OJJHOWICHA 1
MHOTOYJIEHa, MHO>KEHHS JIBOX
MHOTOYJICHIB;

3alMCy€ Ta OOTPYHTOBYE:

* BJJACTHUBOCTI CTETICHS 3 HATypaJIbHUM
ITOKa3HUKOM;

- (popMyJTH CKOPOUEHOTO MHOXKEHHS;
PO3B’sI3y€ BIPAaBH, 110 NePeadavYanTh:
00YMCIIEHHS 3HAYEHHS YHCIOBOTO
BHpa3y Ta BUpa3y 31 SMIHHUMH 13
3aJlaHUM 3HAQYECHHSIM 3MIHHUX, TOTOXHI
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NEPETBOPEHHS BUPA3iB Ta JOBEICHHS
TOTOXKHOCTEH; 3aCTOCYBaHHS
BJIACTUBOCTEH CTETICHS 3 HATypaTbHUM
MMOKAa3HUKOM JJIs CIIPOIIICHHS BHPAa3iB Ta
0OYHMCIICHHS TXHIX 3HAYCHb; 3BEJICHHS
OJTHOWJICHA JI0 CTAaHJIAPTHOTO BUTIIAY;
BHU3HAUCHHS KOE(IIiEHTA 1 CTENEHS
OJTHOWJICHA; MHOXKEHHS OJTHOWICHIB Ta
1THECEHHS OJTHOWICHA JI0 CTETICHS;
3BEJICHHS MOJIIOHUX YJICHIB MHOTOYJICHA;
BU3HAYCHHS CTETICHS] MHOTOWICHA;
NePETBOPEHHS TOOYTKY OJTHOWICHA 1
MHOTOWJICHA, CyMH, PI3HUI, T00YTKY
JIBOX MHOTOYJICHIB y MHOTOYJICH;
PO3KIIaaHHsI MHOTOWICHA HA MHOXHUKH
CIIOCOOOM BUHECEHHSI CIIJIBHOTO
MHOKHHUKA 3a JTy>KKH, CHOCOOOM
rpynyBaHHs, 3a (popmysaMu
CKOpPOYEHOTO MHOKEHHS Ta 13
3aCTOCYBAHHSM KUJIBKOX CIOCOO01B;
BUKOPHCTAHHS 3a3HaYEHUX IEPETBOPEHD
JUTS CIIPOIIICHHSI BUPA3iB, TOBEACHHS
TOTOXKHOCTEH, 00UMCIICHHS 3HAaUCHb
BUpPAa3iB, pO3B’SA3yBaHHs PIBHSAHD, 33/1a4
Ha MOIUIBHICTD IIIMX YHCEI TOIIO

Tema 3. DYHKIII

HaBoaurs npukjaaam:
(GyHKI10HATBHUX 3aJI€KHOCTEN;
JHIAHUX QYHKIIIN;

OyHKIIIOHAJIbHA 3aJIEKHICTh MK
BEJIMYMHAMMU SIK MaTeMaTHYHA
MOJIENIb peIbHUX MPOIIECIB.

BukonanHs BrpaB Ta po3B’I3yBaHHS
3a7a4 (yCHO Ta MUCHMORBO),
nepeaoayeHux OUiKyBaHUMHU
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po3yMie:

* SIK1 3QJIKHOCTI MK BEJIMUUHAMH €
(GYHKIIIOHATbHUMU;

* CYTHICTb MOHATTS (PYHKIIIT;

* 10 TIpsIMA MPOTOPIIIHICTh € OKPEMUM
BUJIOM JIHIIHOT QyHKITIT;

MOSICHIOE, 1110 TaKe: apTyMeHT; (PyHKIIIS;
o0nacTh BU3HaUEHHS (YHKINT; 0071acTh
3Ha4YeHb PYHKIT; rpadik QyHKIIIT;
(hopMyJIH0€ O3HAYEHHS TIOHSATB:
dbyukIis; rpadik GyHKINT; TiHIHHA
byHKI1Is1; TpsMa MPONOPIIHHICTD;
PO3Mi3HAaE JiHIMHY QYHKIIIO Ta MPIMY
MPOTOPIINAHICT cepel IHIUX (PYHKITIH;
YCBIiIOMJIIO€, 1110 JIIHIMHI QyHKIIT
MOXYTh CITyTyBaTH MaTeMaTUYHUMU
MOJICTISIMU peabHUX )KUTTEBUX
CUTYaIliif;

HA3MBA€ Ta LIIOCTPYE HA MPUKJIAAAX
crnocoOu 3aaHHs (PyHKIIIT;

onucye noOyaoBy rpadika QpyHKIII1,
30KpeMa, JIIHIHHOT Ta i1 OKpeMOoro BULy
— TIPSIMOT MPOTIOPIIAHOCTI;

PO3B’sI3y€ BIIPABH, 1110
nepeadavYaOTh: 3HaXOMHKCHHS 001acTi
BU3HAYCHHS (YHKIIIT; 3HAXOHKCHHS
3Ha4YeHHs (PYHKIIII 32 TaHUM 3HAYCHHSM
apryMeHTy; no0ynoBy rpadika JiHiiHOI
(byHKII1T; 3HAXOKEHHS 32 rpadikoM
dbyHkuii 3HaueHHs1 QYHKLIT 32 JTaHUM

Oynkiisg. O6macTh BU3HAYEHHS Ta
001acTh 3HaYEHb (PYHKIII].
Crioco6wu 3aganas QyHKITII.

['padix QyHKii.

JliniitHa QyHKis, i rpadik Ta
BJIACTUBOCTI

pe3ysbTaTaMy HaBYaHHS, CAMOCTIHHUX 1
TEeMAaTUYHUX KOHTPOJBHUX POOIT, 1HIITMX
BU/IIB pOOIT JJIs1 TIarHOCTHKH,
KOHTPOJTIO 3HaHb Ta OIIHIOBAHHS
pe3yIbTaTiB HABYAHHHI.

CamocrTiitHa po0oTa 3 MiAPYYHHUKOM Ta
J0JJaTKOBOIO JiTeparyporo. [Tomryk
1H(opMarii B IHTEpHETI.
JlocigHAIIbKA, TPOEKTHA Ta MONTYKOBA
TISTBHICTE. BUCTYIH 3 OMOBIASIMH.

InuBiMyanpHa, KOJIGKTUBHA Ta TPyTOBa
poborta it poboTa B mapax Imij1 yac

PO3B’sI3yBaHHs MPOOJIEMHUX CUTYAIIil.

JunakTuaHi irpu
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3HAYEHHSIM apTyMEHTY 1 HaBIIaKH,
BU3HAUCHHS OKPEMHUX XapPaKTEPUCTUK
¢dbyHKIii 3a i rpadikoM (HyJi, 10AaTHI
3HAYEHHS, B1I’€MHI 3HAUYCHHS);
BUKOPHMCTOBYE JiHIIHY (YHKIIIO Ta Ti
rpadik 1Sl MOJICTIOBAHHS pPeaTbHUX
MPOIIECIB

Tema 4. CACTEMM JITHIMHUX PIBHAHD 3 IBOMA 3MIHHUMMU

Po3nizHae piBHSIHHS 3 IBOMa 3MIHHUMHU,
JIHIMHI pIBHSIHHS 3 IBOMa 3MiIHHUMU
cepell IHIIUX PIBHSIHB;
HABOJUTH MPUKJIAJAU: PIBHSIHHS 3 TBOMA
3MIHHUMU; JIHIHHOTO PIBHSHHSA 3 IBOMA
3MIHHHMH, CUCTEMH ABOX JIHIMHUX
PIBHSIHB 3 IBOMA 3MIHHUMU;
(opmyi1r0€ 03HAYEHHS: JIIHIITHOTO
PIBHSIHHSA 3 IBOMA 3MIHHUMM; PO3B’ 3Ky
PIBHSIHHSA 3 IBOMA 3MIHHUMM; PO3B’ 3Ky
CHUCTEMH JIBOX JIIHIMHUX PIBHSIHB 3 IBOMA
3MIHHUMU,
MOSICHIOE

* 1110 O3HAYA€ PO3B’SA3aTH PIBHIHHS 3
JIBOMA 3MIHHUMH, CUCTEMY PIBHSHb 3
JIIBOMa 3MIHHUMU;

* 110 Take rpadik piBHAHHA 3 IBOMa
3MIHHHUMU;
Oyaye rpadiku JiHIHHUX PIBHIHB 3 IBOMA
3MIHHHUMU;

PiBHAHHS 3 1BOMA 3MIHHUMH.
Po3B’s130K piBHSHHS 3 IBOMA
3MiHHUMU. [ padik piBHIHHS

3 IBOMa 3MIHHUMH.

JIiniliHe p1BHSAHHS 3 ABOMa
3MIHHUMHU Ta oro rpadik.

CucreMa 1BOX JIIHIMHUX PIBHSIHb 3
JIBOMa 3MIHHUMH Ta i1 pO3B’SI30K.

Po3B’s13yBaHHS CHCTEM JIBOX
JIHIMHUX PIBHSHB 3 JBOMA
3MIHHUMU: TPaQidYHIM CTIOCOO0M;
CIT0OCOOOM T ACTAHOBKH; CITOCOOOM
JIOJaBaHHs.

Po3B’s3yBanHs 3a/1a4 3a
JIOIIOMOT'OF0 CUCTEM JIIHIHHUX
piBHsHB. CHcTeMa IBOX JIHIMHUX

Bukonanus BrpaB Ta po3B’si3yBaHHS
3a1a4 (YCHO Ta MUCbMOBO),
nependayeHuX OYiKyBaHUMHU
pe3yJibTaTaMu HaBUYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJIBHUX POOIT, THIIUX
BUJIIB POOIT JIJIs1 J1aTHOCTHKH,
KOHTPOJTIO 3HaHb Ta OI[IHIOBAHHS
pe3yJIbTaTiB HaBUAHHS.

CamocriiiHa po0OoTa 3 TAPYYHUKOM Ta
J0IATKOBOIO JIiTeparyporo. [Tomyk
iH(dopmarrii B iIHTEpHETI.
JlocmiaHuIlbKa, TPOEKTHA Ta MOITYKOBA
TISTTBHICTE. BUCTYIH 3 OMOBIASIMH.

[HauBiMyanbHa, KOJEKTUBHA Ta TPYIOBa
poboTta it poboTa B mapax Imija yac

PO3B’sI3yBaHHs MPOOJIEMHUX CUTYaITil.

JlunakTtuyxi irpu
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XapaKkTepu3y€, BUKOPUCTOBYIOUH
rpadiuHy 1HTEepIpETAaIlilo, BUMTAIKH, KOJIU
CUCTEMA JBOX JIHIHHUX PIBHSIHB 3 TBOMA
3MIHHUMU Ma€ OJIUH PO3B’SA30K; MAE
0e3114 po3B’A3KiB; HE MA€ PO3B’S3KiB;
OMHUCYE CIIOCOOU PO3B’SI3yBaHHS CHCTEMH
JIBOX JIIHIMHUX PIBHSHB 3 IBOMA
3MIHHUMUY;

PO3pi3HsA€ CUCTEMHU JIBOX JIHIHHUX
PIBHSIHB 3 IBOMa 3MIHHUMH, 1[0 MAIOTh
OJIUH PO3B’s30K; 0€3114 po3B’sA3KiB; HE
MaloTh PO3B’SI3KIB,;

CKJIAJIa€ CUCTEMH PIBHIHB 32 YMOBOIO
TEKCTOBOI 3a1a4l;

YCBIiIOMJIIOE, 1110 CUCTEMHU JITHIMHUX
PIBHSIHb MOXKYTh CIIyTYBaTH
MaTeMaTUYHUMHU MOJICIISIMH PeaTbHUX
KUTTEBUX CUTYAIIIi;

PO3B’AI3y€: CUCTEMH JBOX JIHIMHUX
PIBHSIHB 3 IBOMA 3MIHHUMH BKa3aHUMU Yy
3MICTI crmoco0amMu; 3a1a4il 3a JJOIOMOT OO
CHCTEM JIBOX JIIHIMHUX PIBHSHB 3 JBOMA
3MIHHHUMU;

CTBOPIOE MAaTEMAaTUYHY MOJIEIb 3a/1a4l y
BHTJISAJII CHCTEMH PiBHSIHB

PIBHSIHB 3 JIBOMA 3MIHHUMH SIK
MaTeMaTH4YHa MOJIEIIb 3a1ay4i
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JlonaTtkoBi TeMu:

JlinleHHs OIHOYJIeHA Ha O/THOYJICH.

KBanpat cymu TpproX Bupasis.

Ky6 cymu Ta ky0 pi3HHII JBOX BUPA3IB.

dopmynu st po3KIIaIaHHI Ha MHOKHHUKH BHUpa3iB Buay 8" —b" i a" + b".

B3aemue po3tamryBaHHs rpadikiB 1BOX JIHIHHUX (DYHKIIIH.

Po3B’s13yBaHHs TIHINHUX PIBHSHB 3 TapaMETPaMH.

JliniiiHe piBHSAHHSA 3 TpbOMa 3MiHHUMU. CHcTeMa JHIKHUX PIBHSAHD 3 TPhOMA 3MIHHUMU
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8 kiac

QOuikyBaHi pe3yJIbTATH HABYAHHS
3100yBaviB OCBITH

3MicT HABYAJIBHOTO MaTepiaxy

Buau HaBYaJIbHOI TiSIJIBHOCTI YYHIB

Tema 1. PAIIIOHAJIBHI BUPA3U

Po3ymie:

- 110 TaKe parfioHaJIbHUIA BUPa3,
palfioHaIbHUI pi0, JOMyCTUMI 3HAYCHHS
3MIHHUX, IO BXOJATH A0 PaliOHAIBHOIO
BHpAa3y; CTAHIAPTHUI BUTIIST YHCIIA;

* CYTHICTb Jii MiTHECEHHS JI0 CTEEHS 13
LIJIAM B1J €MHHM ITOKa3HHUKOM 1
HYJIbOBUM TOKa3HUKOM; METOJTY
rpadiqHOro po3B’A3yBaHHS PIBHSHHS,
HABOJMTH NMPUKJIAJAN: PAIIOHATIEHOTO
BHpa3y, palioHaJILHOTO APOOY, CTEIEeHS
13 IIJIMM ITOKA3HUKOM, BEJIMYMH 3
HABKOJIUIITHEOTO CEPEIOBHUIIIA,
3HAYCHHS SKUX JIOIIJIHHO IMOJaBaTH B
CTaHJaPTHOMY BUTIJISIAL; 3B’ A3KIB

MIK BEJIMYMHAMHU, K1 OITUCYIOThCS

GyHKLIEW Y = K ;
X

PO3Mi3HAE: 111 palliOHAJIbHI BUPa3H,
JpoOOBi pallioOHANIbHI BUPa3H,
palioHaNbH1 PIBHSHHS CE€peJl IHILNX
PIBHSIHB; 3aIUCH YUCEJI, K1 TTOAaHO B

PamionansHi Bupasu. PamionansHi
npobu. OCHOBHA BIIACTHBICTh
parioHaIBHOTO IPO0Yy.

Apudmernyni Aaii 3
palioHaJIbBHUMHU JPOOaMH.

PamionanbH1 piBHSIHHS.

Crenip 13 HUIAM ITOKAa3HUKOM Ta
roro BnactuBocTi. CTaHaapTHUI
BUTJISA YUCIIA.

OyHKIA Y = K, il rpadix 1
X

BJIACTUBOCTI

BuxonaHHs BIpaB Ta po3B’sI3yBaHHS
3a1a4 (yCHO Ta MUCHMOBO),
nependadueHuX O4iKyBaHHUMHU
pe3yJibTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJBHUX POOIT, THIIUX
BUJIIB POOIT JIJIS J1aTHOCTHKH,
KOHTPOJIIO 3HaHb Ta OLIIHFOBAHHS
pe3yJbTaTiB HAaBYAHHS.

CamocriiiHa po0OoTa 3 MAPYYHUKOM Ta
JI0JIaTKOBOIO JiiTepaTyporo. [Tomryk
iH(dopmarrii B iIHTEpHETI.
JlocnigHuIbKa, MPOEKTHA Ta MOIIYKOBa
JISUTBHICTh. BUCTYNH 3 JOMOBIISIMH.

[HamBigyanbHa, KOJICKTHBHA Ta TPYIIOBa
poboTta it poboTa B mapax mija yac

PO3B’sI3yBaHHS MPOOJIEMHUX CUTYAIIi.

JlunakTuaHi irpu
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: : k
CTaHAAPTHOMY BUTJISAL; PYHKIIIO Y =—
X

cepejl 1HIIMX;

MOSICHIOE:

- SIK BUKOHATH CKOPOUYCHHS ApO0Y; 5K
3BECTH JIpi0 70 HOBOT'O 3HAMEHHUKA; SIK
3BECTU APOOU JI0 CHIITBHOTO
3HAMEHHHKA;

* 110 TaKe CTAaHAAPTHUHA BUTJIS] YHACIIA;
dopmy.roe:

* OCHOBHY BJIaCTHUBICTb Jpo0Yy;
BJIACTHUBOCTI CTEIICHS 13 ILIIUM
TTOKa3HUKOM;

- TIpaBWJIA: JOaBaHHS, BIIHIMAaHHS,
MHOYKEHHSI, IJICHHS Ap00iB, MiTHECCHHS
JIpoOy 70 CTETICHS;

* YMOBY PIBHOCTI JIpo0y HYJIIO;

* O3HAYCHHS: CTCIICHS 3 HYJIbOBUM
IMOKAa3HUKOM; CTCIICHS 13 IIJTUM
B1JI’€MHUM ITIOKa3HUKOM,

ONHUCY€ BIACTUBOCTI QPyHKIII y=— 3a i
X

rpadikom;

00IPYHTOBY€ BJIACTUBOCTI CTENEHS 13
LIJIMM [TOKa3HUKOM;

YCBiIOMUTIOE, 1110 pallioHaJIbHI PIBHSHHS

Ta QYHKIII Y =— MOXYTb CIyTryBaTu
X
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MaTEMaTUYHUMH MOJENIIMU PEATIbHUX
KUTTEBUX CUTYyaLH;

PO3B’si3y€ BIIPaBH, 110 Mepe1davyaioTh:
CKOPOYEHHS Ipo0iB; 3BeIeHHS Apo0y 110
HOBOTO 3HAMEHHHUKA; 3BE€JICHHS IPOOIB 10
CHUIBHOTO 3HAMEHHUKA; 3HAXO[KCHHSI
CyMH, Pi3HUII, TOOYTKY, YaCTKH JIPOOiB;
TOTOXHI MIEPETBOPEHHS PalliOHATBHUX
BHUpAa3iB; 3aCTOCYBaHHS il 3
palioHaJILHUMU ApOoOaMHu JIJIst
CIPOIIECHHS BUpa3iB, JOBEICHHS
TOTOXHOCTEH, pO3B’sI3yBaHHS PIBHIHb
TOIIO; TIEPETBOPEHHS CTETICHIB 13 IIIJIUM
NOKa3HUKOM; 3aCTOCYBaHHS
BJIACTUBOCTEHN CTENEHS 13 LIJIUM
MOKA3HUKOM JIJIs CITPOIIICHHSI BUPA3iB Ta
OoOYHCIIeHHS X 3HAYEHB; PO3B’SI3yBaHHS
PIBHSIHB 31 3MIHHOIO B 3HAMEHHUKY
ApoOy; 3ammc Yncia B CTaHJapTHOMY
BUIJISA1; TOOYA0BY rpadika (pyHKIii

k. .
y = —; BUKOpUCTaHHs rpadika QyHKIIIi
X

y=— ]IS 3HaXOJ>)KEHHS BIAMOBITHUX
X

3HAYEHb aPTYMEHTY Ta PYHKIII1;
BU3HAYEHHS OKPEMUX XapaKTEPUCTUK

byHKLIi Y= K 3a ii rpadikoM (HyJi,
X

JIOaTHI 3HAaYE€HHS, B1JI €MHI 3HAUYEHHS);
b bl
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: k ..
BUKOPHUCTOBYE (QYHKIIIIO Y =— Ta ii
X

rpadik 11T MOJICTIOBaHHS peaIbHUX
MIPOIIECIB

Tema 2. KBAJIPATHI KOPEHI. JIIMCHI YACJIA

HaBoauth npukiIaau: MHOXHH,
BIJTHOIIICHb «EJIEMEHT HAJIC)KUTh

(He HaAJIE)KUTh) MHOKHUHIY, YUCIIOBUX
MHOXHH, palloHaAIbHUX YUCET,
1ppalioHaJIbHUX YKCe, JIMCHUX YuCen,
3B’SI3KIB MK BEJIMYMHAMM, SIKI

ONUCYIOTECA (PYHKILISAME Y = X2, Y = N

posmiznae Qpynkuii y = X%, y=+/X cepexn
1HIINX;

MOSICHIOE

* 1[0 TaKe MHOKMHA, palllOHAJIbHE
YKCIIO, IppallioHaJIbHE YHUCIIO, IIHCHE
YHUCIIO;

* SIKY MHOKWHY Ha3UBaIOTh
M1IMHOXXUHOIO TaHOT MHOXKHHU;

* 1110 Take 00’ €THAHHS Ta MEPETUH
MHO’KHH;

pO3yMie:

* 110 TaKe apu(PMETUIHHI KBAPATHHM
KOPiHB;

dynkuig y = X2, ii rpadik i
BJIACTHUBOCTI.

ApudmMeTnuHul KBaApaTHUN
KOPIHb.

MHoxuHa Ta 11 EIEMEHTH.

[TigmMHOXMHA. UKCIIOB1 MHOKHUHU.

PamionaneHi uncia.
IppauionansHi uncna. JicHi
qHCIIa.

BnactuBocti apupMeTuuHOTO
KBaJpaTHOTO KopeHs. ToToxH1
MepeTBOPEHHSI BUPA3iB, K1
MICTATh KBaJPAaTHI KOPEHI.

OyHKIiA Y = Jx i rpadixk i
BJIACTUBOCTI

BukonanHs BrpaB Ta po3B’sI3yBaHHS
3a/1a4 (YCHO Ta MUCHMOBO),
nependayeHuX OYiKyBaHUMH
pe3yJibTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJBHUX POOIT, THIITUX
BUJIIB POOIT JIJIS J1arHOCTHKH,
KOHTPOJIIO 3HaHb Ta OIIHIOBAHHS
pe3yJIbTaTiB HaBYAHHS.

CamocriiiHa po0OoTa 3 NIAPYYHUKOM Ta
J0JIaTKOBOIO JliTepaTyporo. [lomryk
1H(pOopMalli B IHTEPHETI.
JlocnigHuIbKa, MPOEKTHA Ta MOLIYKOBa
JisIbHICTE. BucTynu 3 1onoBiasiMu.

[HMBiTyalibHA, KOJIGKTHBHA Ta TPYIOBa
poborta i poboTa B mapax IriI gac

pO3B’sA3yBaHHS MPOOJIEMHUX CUTYAITiH.

JlunakTuaHi irpu
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* CYTHICTb BJIACTUBOCTEMN
apu(pMETUYHOTO KBAJPATHOTO KOPEHS;

* SIK1 YMCTIOB1 MHOXKHHH YTBOPIOIOTh
MHOKUHY JIIHCHUX YHUCEIT;

* SIK B3AEMOIIOB S3aH1 YHCIIOBI MHOXIUHHU
N,Z QR;

* JOBEJICHHS BJIACTUBOCTEN
apu(pMEeTUYHOTO KBaJPATHOTO KOPEHS,;
(opmyJiroe: o3HauUeHHS apUOMETUUHOTO
KBaJIpaTHOTO KOPEHsI 13 YUCIIa,
BJIACTUBOCTI apU(PMETUIHOTO
KBaJIpAaTHOTO KOPEHS,

PO3Pi3Hs€ KBaIpaTHUN KOPIHb 1
apu(pMeTUYHUIN KBaJIpaTHUHN

KOPIHB;

OIMCY€ BIACTUBOCTI (QYHKIIIH Y = X?,

y= JX 3aix rpadikamu;

yeBizomutioe, mo GyHKuii Y = X2, ¥ =+/x
MOXXYTb CIyTyBaTH MaTeMaTHIHUMU
MOJCIISIMH peaTbHUX KUTTEBUX
CUTYaIliif;

PO3B’sI3y€ BIIPaBH, L0 Nepe10avyaTh:
3aCTOCYBaHHS MOHATTS aprU(PMETHUIHOTO
KBaIPATHOTO KOPEHS JIs1 OOUMCIIEHHS
3HAYCHb BUPA3iB, CIIPOIIEHHS BUPA3iB,
PO3B’s3yBaHHS PIBHSHb, TOPIBHSHHS
3HAYCHb BUPA3iB; 3HAXOHKCHHS

00’ eTHAHHS Ta MEPETUHY MHOXKUH;
MIEPETBOPEHHS BUPA3iB 13 3aCTOCYBAHHIM
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BUHECEHHS MHOXHHKA 3-T1i]] 3HaKa
KOpPEHsI, BHECEHHSI MHOXHHKA TIi/T 3HAK
KOpEHSI, CKOPOUYEHHS APOOiB, 3BUTHHEHHS
BiJl 1ppaIliOHaIbHOCTI B 3HAMEHHUKY
npo0y; moOynoBy rpadikiB QyHKIIH Y =
X2, y= X Taix BUKOPHUCTAHHS JUIS
3HAaXOJ[KCHHsI KBaJpaTa JucJa i
apu(pMEeTUYHOTO KBAAPATHOTO KOPEHS 13
YKCJla; BUBHAYEHHS OKPEMUX

xapakTeprcTuk GyHKLii Y = X2, ¥ =/X
3a ix rpadikamu (Hyi, 101aTHI
3HAYCHHS, B1JI’ €MHI 3HaUCHHS ); aHaAJI3
CHIBBIIHOIIEHb MK YUCIOBUMH
MHOXXHHAMH Ta iX eJIeMeHTaMH,
BuKOpHCTOBYE GyHKUIT Y = X2, Y =~/X
Ta iX rpadiku sl MOJICITIOBAHHS
peajbHUX MPOLIECIB

Tema 3. KBA/IPATHI PIBHAHHSA

Po3ni3Hae: kBapaTHi PiBHSAHHS

cepell IHIUX PIBHSIHB; HEMOBHI
KBaJpaTHI PIBHIHHS 1 3BEJICHI KBaIpaTHI
PIBHSIHHS Cepe]l KBaJIpAaTHUX PIBHSHB;
KBaJIpATHUIA TPUUJICH CEPEJI IHIITNX
MHOTOWIEHIB; O1KBaIpaTHI PIBHSHHS
cepejl IHIIUX PIBHSHb;,

HABOJAUTH MPUKJIAIM: KBAJAPATHUX
PIBHSIHBb P13HUX BUJIB; KBaAPATHUX
TPUUJIEHIB;

KBaapatni piBasHHs. HenoBH1
KBaJpaTHI1 PIBHIHHS.

dopmysa KOpeHiB KBaJIpaTHOTO
PIBHSIHHSL.

Teopema Biera Ta o6epHena 10 Hei
Teopema.

KBagpaTHui TpUUJIEH.

BukonanHs BrpaB Ta po3B’sI3yBaHHS
3a7a4 (yCHO Ta MUCHbMOBO),
nependayeHuX OYiKyBaHUMHU
pe3yibTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJIBHUX POOIT, THIIUX
BUJIIB POOIT JIJIs1 JIaTrHOCTHKH,
KOHTPOJTIO 3HaHb Ta OI[IHIOBAHHS
pe3yJIbTaTiB HaBUYAHHS.

CamocriiiHa po0oTa 3 HIAPYYHUKOM Ta
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BH3HAa4a€ KoeDIIieHTH KBAIPaTHOTO
PIBHSIHHS,

dopmy.roe:

* O3HAYCHHSI KBaJIPATHOTO PiBHSIHHS Ta
KBaJPaTHOTO TPUUJICHA; KOPCHS
KBaJPaTHOTO TPUUJICHA;

- Teopemy Bieta Ta o6epHeHy 10 Hel
TeOpeEMY;

3anucye: GopMyiry KOpeHiB
KBaJIpaTHOTO PIBHSHHA;, PopMyITy
PO3KIIaJIaHHs KBaJAPAaTHOTO TpUYJIEHA Ha
JIHIAHI MHOKHHKH;

MOSICHIOE CTTIOCOOU PO3B’SI3yBaHHS
HEMOBHUX KBAJ[PaTHUX PIBHSHB;
po3yMmie:

* K, 3aJIEKHO B1JI 3HAYCHHS
JTUCKPUMIHAHTA, BUBHAYAETHCS KUTBKICTh
KOPEHIB KBaJAPaTHOTO PIBHSHHS;

* 3MICT Ta JIOBEeJCHHS Teopemu Biera i
00epHEHO1 10 HET TEOpeEMHU;

* IOBEJICHHS TEOPEMH TIPO PO3KIATAHHS
KBaIPATHOTO TPUUJICHA HA MHOKHUKH;

* Y IKOMY BUIIQJIKy KBaJIpaTHUN TPUUJICH
MO>KHA PO3KJIACTH Ha J1HIWHI MHOKHUKH;
'y 4OMY TIOJISATA€ METOJ PO3KJIaJTaHHS
MHOTOWICHA HAa  MHOXHHKA ISt
pO3B’s3yBaHHS PIBHSIHB, METOJ 3aMiHH
3MIHHOI U1l PO3B’SI3yBaHHS PIBHSIHb, Y
TOMY YMCJI O1KBaJIpaTHHX;

YCBIIOMJIIO€, 1110 KBaJIpaTHI PIBHSHHS Ta

Po3kiamaHHs KBapaTHOTO
TpHU4JICHA HA JIHIMHI MHOXKHHUKH.

Po3B’s13yBaHHs piBHSIHB, K1
3BOJISITHCS 10 KBaJPATHUX.

KBanpaTHe piBHSHHS Ta pIBHSHH,
SIKi 3BOJIATHCS JIO KBaJIpaTHUX, SIK
MaTEMAaTHUIHI MOJIEJI TEKCTOBUX
Ta MPUKIAJTHUX 33729

J0JIATKOBOIO JriTepaTyporo. [Torryk
1H(opMarii B IHTEpHETI.
JlocnmigHuIlbKa, MPOEKTHA Ta TIONTYKOBA
TisTpHICTE. BucTymu 3 qomoBiasiMu.

[HMBiTyalibHA, KOJIGKTHBHA Ta TPYTIOBa
poboTa ¥ poboTa B mapax mija gyac

PO3B’s3yBaHHS MPOOJIEMHUX CUTYAITiH.

JlunakTuyaHi irpu
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PIBHSIHHS, SIK1 3BOJISITHCS /10 KBaJpaTHUX,
MOXYTh CIIYTyBaTU MaTeMaTUYHUMHU
MOJICIISIMH PeaTbHUX KUTTEBUX
CUTYAIll};

CKJIA/IA€ KBAJpaTHE PIBHIHHS Ta
PIBHSIHHSI, SIKi 3BOJIATHCS 10
KBaJpaTHUX, 32 YMOBOIO TEKCTOBOL
3a]1a4i;

PO3B’si3y€ BIIPaBH, IO
nepeadavYaOTh: 3HaXOMHKCHHS KOPEHIB
KBaJpaTHUX PIBHSHB PI3HUX BU/IIB,
3acToCcyBaHHS Teopemu Biera i
00epHEHOI /10 HEl TEOpeMHU;
pO3KJIaaHHs KBAJIpaTHOTO TPUWICHA Ha
MHO>XHUKHW; BHKOPUCTAHHS PO3KJIaaHHS
KBaIPATHOTO TPHUYJICHA HA MHOKHUKH
JUJISL CIIPOILICHHS palliOHAILHUX BUPA3iB;
3HAXOJ[)KEHHS KOPEHIB P1BHIHb, 110
3BOJIATHCS IO KBaIpaTHUX; CKJIaaHHS 1
PO3B’s3yBaHHS KBaJAPATHUX PIBHSIHD Ta
PIBHSIHB, IO 3BOJSATHCS 0 HUX, 5K
MaTEeMaTHYHUX MOJIeJIeH TEKCTOBUX Ta
MIPUKIIAIHUX 3a/1a4;

CTBOPIOE MATEMATHYHY MOJICITb

3a/1a4l y BUTJISA/1 KBAJAPATHUX PIBHSIHB Ta
PIBHSHB, SIK1 3BOJISTHCS JI0 KBaJAPATHHX;
PO3B’SI3y€ CIOKETHI 3a/1a4i 3
peaJibHUMU JAHUMU I010: OE3MEeKU
PYXY; pO3paxyHKy CIMEMHOTO OIOIKETY,
MO>KJIMBOCTI 3I1MCHEHHS MAaCIITa0OHUX
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IOKYTIOK; O€3MEKH Ta OXOPOHHU
3710pOB’S;

NPAKTUYHUX aCMEKTiB (PIHAHCOBUX
MUTaHb; pyXy Ha MiCLIEBOCTI ¥ MO BOl,
IPOAYKTHUBHOCTI Tpalli; BAPTOCTI
TOBapy; CYMiCHOT poOOTH; CyMiIIeil Ta
CILJIaBiB

JlonaTkoBi TeMHU:

PiBHSHHS — HACIIIOOK JAaHOTO.

Po3B’s13yBaHHA palioHAIBHUX PIBHSAHD 3 MapaMeTPaMHU.

OcHoBU Teopli MOAUTBHOCTI.

Meroa 3amiHU 3MIHHOI ITPU PO3B’SI3yBaHHI palllOHATBLHUX PIBHSIHB M1ABUIIICHOI CKJIATHOCTI.
Hinenns mHorowieHiB. Kopeni MHOrowieHa it teopema besy
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9 KJac

OuikyBaHi pe3yJibTaTH HABYAHHA
3100yBaviB OCBIiTH

3MicT HABYAJIBHOTO MaTepiaxy

Buau HaBYaJIbHOI AiSVIBHOCTI YUHIB

Tema 1. HEPIBHOCTI

HaBoauth npukjIagu: YUCIOBUX
HEPIBHOCTEH; HEPIBHOCTEH 31 3SMIHHUMU;
JHIAHUX HEPIBHOCTEH 3 OJTHIEIO
3MIHHOIO; MTO/IBINHUX HEPIBHOCTEH;
PIBHOCUJIILHUX HEPIBHOCTEH;
PO3Pi3HSE. CTPOTI Ta HECTPOT1
HEPIBHOCTI; J1HIHHI HEPIBHOCTI

3 OJIHIEI0 3MIHHOIO Cepejl 1HIIUX
HEPIBHOCTEM;

BHKOPHUCTOBYE 3HAKU HEPIBHOCTEH IS
MOPIBHSIHHS 3HAYEHb BUPA3iB;
3aCTOCOBYE BJIACTUBOCTI YUCIIOBUX
HEPIBHOCTEH J1J1s1 MOPIBHSHHS Ta
OIIHIOBAHHS 3HAYEHb BUPA3IB,
JIOBEICHHS HEPIBHOCTE;

PO3yMi€:

* CYTHICTb BJIACTUBOCTEN YMCIOBUX
HEPIBHOCTEH;

* 1110 TaKe PO3B’ 30K HEPIBHOCTI 3
OJIHIEI0 3MIHHOIO, PO3B’SI30K CUCTEMHU
JHIMHUX HEPIBHOCTEHN 3 OJIHIEIO
3MIHHOIO;

Yucnosi HepiBHOCTI. OCHOBHI
BJIACTUBOCTI YHCIIOBUX
HEPIBHOCTEH.

HepiBHOCTI 31 3MIHHUMU.
UucioBi MpOMIKKH.

JIiH1liH1 HEPIBHOCTI 3 OJAHIEIO
3MiHHOI0. PiBHOCHIIBHI

HEPIBHOCTI.

Cucremu JIHIMHUX HEPIBHOCTEH 3
OJIHICIO 3MIHHOIO

Bukonanus BrpaB Ta po3B’si3yBaHHS
3a1a4 (YCHO Ta MUCbMOBO),
nependayeHuX OYiKyBaHUMHU
pe3yibTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJBHUX POOIT, THIITUX
BUJIIB POOIT JIJIS J1aTHOCTHKH,
KOHTPOJIIO 3HaHb Ta OIIHIOBAHHS
pe3yJIbTaTiB HaBUYAHHS.

CamocriiiHa po0OoTa 3 NIAPYYHUKOM Ta
J0JIaTKOBOIO JliTepaTyporo. [lomryk
1H(pOopMalli B IHTEPHETI.
JlocnigHuIbKa, MPOEKTHA Ta MOIIYKOBa
TISTTBHICTE. BUCTYIH 3 OMOBIASIMH.

[HaMBigyanbHA, KOJICKTHBHA Ta IPyIIOBa
poborta it poboTa B mapax Iri1 gyac

PO3B’sA3yBaHHS IPOOIEMHUX CUTYAITIH.

JuaakTuyHi irpu
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* SIK1 3a/1a4l IPUBOASTH 10 PO3TIISTY
HEPIBHOCTEH 3 O/IHIEI0 3MIHHOIO, CUCTEM
JTIHIMHUX HEPIBHOCTEH 3 OJHIEIO
3MIHHOIO;

* SIK1 IB1 HEPIBHOCTI 3 OJHIEIO 3MIHHOIO
HA3MBAIOTh PIBHOCHIIBHUMH, 32
JIOTIOMOTOI0 SIKUX TEPETBOPEHD 1aHO1
HEPIBHOCTI MOKHA OTPUMATH
HEPIBHICTh, PIBHOCUJIbHY JaHIM;

* IOBEICHHS BJIACTUBOCTEN YHCIIOBUX
HEPIBHOCTEH;

MOSICHIOE

* 1110 O3HAYA€ PO3B’A3aTH HEPIBHICTb 3
OJIHI€I0 3MIHHOIO, CUCTEMY JIIHIHHUX
HEPIBHOCTEH 3 OJIHIEI0 3MIHHOIO;

* 110 Take 00’ €JHaHHS Ta NEPETUH
YUCJIOBHUX MTPOMIXKKIB;

dopmy.roe:

* BJIACTHUBOCTI YMCJIOBUX HEPIBHOCTEH,
BJIACTUBOCTI HEPIBHOCTEH 31 3MIHHOIO;

* O3HAYEHHS: pO3B’SI3KY JIHIHHOI
HEPIBHOCTI 3 OJIHIEIO 3MIHHOIO,
PIBHOCUJILHUX HEPIBHOCTEH;
0OIPYHTOBY€ BJIACTUBOCTI YHUCIIOBUX
HEPIBHOCTEH;

JAOBOJUTH YHCIIOBI HEPIBHOCTI;
300paxKy€ Ha KOOPAUHATHIN MPSMIA:
YUCJIOBI MPOMIKKHU, Y TOMY YHCII 3aJ1aHl
HEPIBHOCTSIMU; 00’ €THAHHS Ta IEPETUH
YUCJIOBUX IPOMIXKKIB;
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3alUCYE. YUCIIOBI MIPOMIKKH, SIKI 3a7aHO
BIJIMOBITHUMHU HEPIBHOCTSMU; PO3B’ I3KU
HEPIBHOCTEH Ta IX CUCTEM y BUTIIAII
YUCJIOBHUX MTPOMIKKIB a00 Y BUTJISI
BIJIMTOBITHUX HEPIBHOCTEH;

PO3B’sA3Y€: TiHIIHI HEPIBHOCTI 3 OJHIEIO
3MIHHOIO Ta HEPIBHOCTI, K1 3BOASTHCS JI0
JTHIAHUX, 13 BUKOPUCTAHHSIM MPaBUII, 10
IPYHTYIOTHCSI HA OCHOBHHUX BJIACTUBOCTSIX
YUCJIOBUX HEPIBHOCTEH; CUCTEMU
JHIAHUX HEPIBHOCTEH 3 OJIHIE€I0 3MIHHOIO

Tema 2. KBAJIPATUYHA ®YHKIIA

HaBoaguth npuknaau: QyHKIIOHAIBHUX
3QJIEKHOCTEM; KBaIpaTU4YHOI (PYHKIIIT;
3B’SI3KIB MK 3MIHHHMH BEIIMIMHAMH, SIK1
OMKCY€ KBaJpaTUyHa (PyHKIIIS;
KBaJpaTHUX HEPIBHOCTE;

PO3Mi3HA€E: KBaApaTUUHY QYHKIIIO Cepes
IHIIMX (PYHKI[IH; KBaApaTHI HEPIBHOCTI
cepell IHITUX HEPIBHOCTEH;

po3yMie:

* SIK1 3aJICKHOCT1 MIJK BEJIMUNHAMU €
byHKII10HATBHUMU;

* CYTHICTb MOHATTS QYHKIIIT;

* 1[0 TaKe HyJI QyHKIIT, IPOMIKKHU
3HAKOCTAJIOCTI, MPOMIKKH 3pOCTaHHS Ta
CHaJlaHHs;

Oyukuiga. O6nacTb BA3HAYEHHS Ta
00J1aCTh 3HaYEHb (PYHKIIII.

I'padik pyHKii.

BnacruBocti ¢pynkumii. Hymi
(GyHKLIT, TPOMIXXKH 3HAKOCTAJIOCTI,
3pOocCTaHHs 1 cafgaHHs QyHKIIII,
HallOIbIIIe Ta HAalIMEHIIe 3HAYEHHS
(byHKITI.

Haiinpocriun nepeTBopeHHs
rpadikiB QyHKITIHA.

KBagparuuna ¢ynkuis, ii rpadik i
BJIACTUBOCTI.

KBagpaTHa HEPIBHICTb.

BukoHanHs BripaB Ta po3B’sA3yBaHHSA
3a/1a4 (yCHO Ta MUCHMOBO),
nependayeHux OYiKyBaHUMH
pe3yJibTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJIBHUX POOIT, THIIUX
BUJIIB POOIT JJIs1 JIaTHOCTHKH,
KOHTPOJTIO 3HaHb Ta OI[IHIOBAHHS
pe3yJIbTaTiB HABYAHHS.

CamocriiiHa po0oTa 3 MAPYYHUKOM Ta
JI0JIATKOBOIO JliTepaTyporo. [Tomryk
iH(dopmarrii B iIHTEpHETI.
JlocnigHuiibka, MPOEKTHA Ta MONTYKOBa
JISUTBHICTh. BUCTYNH 3 JOTMOBIASIMH.
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MOSICHIOE, 1110 TaKe: apryMeHT; (YHKITIS;
obJyiacTh BU3HA4YCHHS (DYHKIIIT; 00JaCTh
3Ha4YeHb PYHKIIT; rpadik QyHKIIIT;
HA3MBAa€ Ta LUIIOCTPYE HA MPUKJIATAX
ciocobu 3aanHs QyHKIT;

00uMc/II0€ 3HaYeHHS (DYHKITIT B TOYII;
MOSICHIOE

* IepeTBOPEHHS rpadikiB PyHKIIIT:
fX)—f(x) £ n; f(x) »f (x £ m);

f(x) = —1f(x); f (x) — kf (X);

* alropuT™ NoOy0BU rpadika
KBaIpaTUYHOI (PYHKITIT;

XapaKTepu3y€ BIaCTUBOCTI

dbyHKii 3a 11 rpadikom;

YCBIIOMJIIO€, IIIO CUCTEMU JIBOX
PIBHSIHB 13 IBOMAa 3MIHHUMU

MOXXYTb CIYyTyBaTH MaTeMaTHIHUMHU
MOJCIISIMH PeaTbHUX KUTTEBUX
CUTYyaIllif;

PO3B’sI3y€ BIIPaBH, L0 Nepe10avyaTh:
3HAaXO/KEHHS 00J1acTI BU3HAYEHHS Ta
00JacTi 3HaYeHb (DYHKIIIT; 3HAXOJKEHHS
3Ha4YeHHS (PYHKIIT 3a JaHUM 3HAYCHHSM
apryMeHTY; 3HaXO/KEHHS 3a rpadikoM
byHK1ii 3HaYeHHS (YHKITIT 32 TaHUM
3HAYCHHSM apTyMEHTY 1 HAaBIIaKH;
BU3HAYCHHS OKPEMHX XapaKTEPUCTUK
GyHKuii 3a 11 rpadikoM; 3HAXOIKEHHS
HYJIIB Ta MIPOMIkKKIB 3HAKOCTAJIOCTI1
dbyHKIII1, 1110 3a7aHa aHATITUYHO,

Cucrema JIBOX piBHSHB 3 TBOMA
3MIHHUMHU.

Cucrema 1BOX piBHSHB 3 TBOMA
3MIHHUMU SIK MaT€MaTH4YHa MOJEIIb
TEKCTOBHX 1 IPUKJIATHHUX 3a/1a4

[HMBiMyanbHa, KOJIEKTUBHA Ta TPYIOBa
poboTta it poboTa B mapax I yac
PO3B’s3yBaHHS MIPOOIEMHUX CUTYAITiH.

JupaktugHi irpu
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no0y10By rpadikiB QyHKIIIH 3
BUKOPUCTAHHSM 3a3HaYEHUX
NepeTBOPEHb rpadikiB; MOOYI0BY
rpadika KBaJpaTUIHO1 QYHKIIIT;
PO3B’s3yBaHHS KBaIpaTHUX HEPIBHOCTEH;
3HAXOKCHHSI PO3B’SI3KIB CUCTEM JBOX
PIBHSIHB 3 JBOMA 3MIHHUMH, 3 SIKUX X0Ya
0 oHE PIBHSAHHS APYTOTO CTETEHS,
rpadiyHUM CIOCOO0M, CITIOCOOOM
1JICTAHOBKHU, CTOCOOOM J107aBaHHS,
CII0cOOOM 3aMIHM 3MIHHHUX; CKJIaJaHHA 1
PO3B’sI3yBaHHS CUCTEM PIBHSHB 3 IBOMA
3MIHHUMHU SIK MATEMaTHYHUX MOJIeIeh
NPUKJIAHUX 33]1a4,

CTBOPIOE MAaTEMAaTUIHY MOJICNb

3a/1a4l y BUTJISAJII CUCTEMU JIBOX

PIBHSIHB 13 JBOMA 3MIHHUMH

Tema 3. YUCJIOBI ITOCJIJOBHOCTI

HaBoauTh npukJ/aam: 4ucaoBoi
MOCJTIIOBHOCTI; apu(pMETUIHOI Ta
r€OMETPUYHOI MPOTPECIii;

HA3MBAa€ Ta LIIOCTPYE HA NPUKJIAJAX
pi3H1 CITIOCOOM 3aJIaHHS YHCIIOBOT
TTOCJIIJOBHOCTI;

po3mi3Hae apudmMeTHuHy Ta
Tr€OMETPUYHY MPOrpecii cepe 1HIINX
YHCJIOBUX ITOCIJJOBHOCTEH;

YucI10B1 MOCIIITOBHOCTI.

ApudmerruHa Ta TeOMETpUYHA
mporpecii, iX BIaCTUBOCTI.
®opmynu N-TO YieHa
apu(PpMETUIHOI Ta TEOMETPUYHOT
MIPOTPECiil.

dopmyii cyMHU N TEPIIUX YJICHIB
apuMETUYHOI Ta TEOMETPUYHOT
pOrpeciii.

BukoHanHs BIpaB Ta po3B’s3yBaHHs
3a7a4 (yCHO Ta MUCHbMOBO),
nependayeHuX OYiKyBaHUMHU
pe3yibTaTaMu HaBYaHHS, CAMOCTIMHUX 1
TEMaTUYHUX KOHTPOJBHHUX POOIT, 1HIITUX
BHJIIB POOIT JIJIS JIarHOCTHKH,
KOHTPOJTIO 3HaHb Ta OIIHIOBAHHS
pe3yJIbTaTiB HaBUYAHHS.

CamocriiiHa po0OoTa 3 NAPYYHUKOM Ta
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(hopMyJ110€ O3HAYEHHS 1 BITACTUBOCTI
apu(pMETHUIHOI Ta T€OMETPUYHOT
porpecii;

pO3yMie:

* TIPUHIIAIA YTBOPECHHS apu(PMETHIHOT
Ta TEOMETPUYHOI IPOTPECiif;

* TOBeICHHA (POpMYJT N-TO YieHa
apu(PpMETUIHOI Ta TEOMETPUIHOT
IpoTrpeciii, CyMu N MEpIIuX YJICHIB ITUX
porpecii;

3aIUCYE i1 MOSACHIOE:

- (popmynu N-ro wieHa apupmMeTUIHOL
Ta TEOMETPUYHOI MPOTPECii, CyMu N
NEPIIUX WICHIB IIUX MPOTPECiii; CyMu
HECKIHYEHHOI F€OMETPUYHOI Iporpecii
mpu | q | < 1;

BJIACTUBOCTI apuU(METUYHOI Ta

reOMETPUYHOI MPOTPeECiid;

PO3B’si3y€ BIIpaBH, IO
nependa4Ya0Th: OOYUCIICHHS YJICHIB
Iporpecii; 3aJjlaHHs IPorpeciii 3a
AHUMHU IX 4iieHaMHu a0bo
CITIBBIJHOIIEHHSIMH MK HUMH;
OOYMCIICHHS CyM N MEepInX YJIeHIB
apu(PpMETUIHOI i TEOMETPUIHOT
MPOTrPECiii; OOYNCICHHS CyMU
HECKIHYEHHOI TeOMETPUYIHOI porpecii
npi | q | < 1; 3anuc nepiogMIHOro
JECATKOBOIO Ipo0y Y BUTIISAL
3BHUYAWHOTO JIpO0Y; BUKOPUCTAHHS

Heckinuenna reoMCTpruIHa

nporpecist Ta ii cyma mipu | q | < 1.

YuciioBa MoCaiIOBHICTD K
MaTeMaTUYHa MOJIEITh PEATbHIX
nporeciB. Dopmyra ckIIagHUX
BIJICOTKIB

J0JIATKOBOIO JriTepaTyporo. [Torryk
1H(opMarii B IHTEpHETI.
JlocnmigHuIlbKa, MPOEKTHA Ta TIONTYKOBA
TisTpHICTE. BucTymu 3 qomoBiasiMu.

[HMBiTyalibHA, KOJIGKTHBHA Ta TPYIIOBa
poboTa ¥ poboTa B mapax mija gyac

PO3B’s3yBaHHS MPOOJIEMHUX CUTYAITiH.

JlunakTuyaHi irpu
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dbopmy1 3aralIbHUX YJIEHIB 1 CyM
Iporpeciii AJist 3HaX0HPKSHHS HEBiIOMHX
€JIEMEHTIB MPOrpeciif; 3aCTOCYBaHHS
dbopMynu N-ro wieHa apupmMeTuyHoi Ta
TEOMETPUYHOI Tporpeciid, GopmMyu cym
N mepIIMX YWieHiB apupMETHIHOT

Ta TEOMETPUIHOI MMPOTPECIH IS
pO3B’sA3yBaHHS 3a7a4 MPAKTHIHOTO
3MICTY; 3aCTOCYBaHHs (popMyIu
CKJIQJHUX BIJICOTKIB JJI1 PO3PaXyHKY
BapTOCTI KPEJIUTIB, JOXITHOCTI
JIETIO3UTIB TOILIO;

PO3B’sI3y€ TEKCTOBI 3a/1al,
MaTEMaTUYHOIO MOJICIUTIO SIKUX €
MOCJIIJIOBHOCTI, 30KpeMa apu(PpMETHIHOI
Ta F€OMETPUYHOI IpOrpecii

Tema 4. OCHOBU KOMBIHATOPUKU, TEOPII HUMOBIPHO

CTEM TA CTATUCTUKHA

Po3ni3Hae 3agaui, K1 HAJIEXKATH JI0
KOMOIHATOPHHUX;

HABOJAUTH MPUKJIAM: CUTYaIliH, 10
SKUX JOPEYHO 3aCTOCOBYBATH IIPABUIIO
cymu a0o (Ta) mpaBuiIO JOOYTKY;
BUIAQKOBHX TTOA1H; TOCTOBIPHUX TIOJIIM,
HEMO>KJIUBUX MOJ1H, pIBHOUMOBIPHUX
MOJTIH; CUTYAIlIN 3 )KUTTS, y SIKUX
TMPUAHATTS PIICHb IPYHTYETHCS HA
OI[IHIOBAHHI UMOBIPHOCTI; MOJAHHS
CTAaTUCTUYHHX JaHUX Y BUTJISII
TaOJUIlb, CXEM, Jlarpam, rpadikis;

KomoOinaropHi 3agaui.
KomOiHaropHi npaBuiia cymu Ta
TOOYTKY.

Bumnaakosa momig. Yacrora,
BIJIHOCHA YacTOTa Ta KMOBIPHICTh
BUIIAIKOBOI MO/III.

Kiacuune o3HaueHHs1 HMOBIPHOCTI.

BukoHanHs BIpaB Ta po3B’s3yBaHHS
3a7a4 (yCHO Ta MUCHMOBO),
nependayeHuX OYiKyBaHUMHU
pe3yibTaTaMu HaBYaHHS, CAMOCTIMHHUX 1
TEMaTUYHUX KOHTPOJBHHUX POOIT, 1HIITUX
BHJIIB POOIT JJIS JIarHOCTHKH,
KOHTPOJIIO 3HaHb Ta OIIHIOBAHHS
pe3yJIbTaTiB HaBYaHHS.

CamocriiiHa po0OoTa 3 MAPYYHUKOM Ta
J0JIaTKOBOIO JliTepaTyporo. [Tomryk

iH(dopMallii B IHTEPHETI.
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MOSICHIOE, 1110 TaKe: YacToTa BUMAAKOBOi | [ToyaTkoOB1 B1IOMOCTI IIPO JlocnmiaHuIbKa, MPOEKTHA Ta MOITYKOBa

o111, BIIHOCHA YacTOTa BUITQAKOBOI crtaTucTuky. Criocoou moaaHHs JISUTBHICTE. BUCTYIH 3 JOMOBIASIMH.
1o1ii, IMOBIPHICTh BUTIAJAKOBOI MOIii; JaHUX Ta iX 00pOOKH.

BUOIpKa; po3Max BUOIpKU, MO, [HuBiTyanbHa, KOJIEKTUBHA Ta TPYIOBa
MeziaHa, CepeIHE 3HAUCHHS; Bubipka. Uucniosi xapakTepucTuku | poboTa it poboTa B mapax Iij] yac
pO3yMie: BUOIpKH: po3Max BHOIPKU, MO/, PO3B’sI3yBaHHS MPOOJIEMHUX CUTYAIIIH.

* 32 SIKUX YMOB BIJIHOCHA YacTOTa MeiaHa, cepeIHE 3HAUCHHS.

BUIIAJKOBOT MO/I1 MOXKE OI[IHIOBATU I'pacdiune noganHs iHPopMamii 0po | (umaakTuuHi irpu

HMOBIPHICTh BUMAJAKOBOI MO/I1; BUOIPKY

* 10 SIKUX CUTYyalllil MOKHA
3aCTOCOBYBATH KJIACHYHE O3HAYCHHS
HMOBIPHOCTI;

* 3 SIKUX €TalllB MOXKE CKJIaJaTHUCS
CTaTUCTUYHE JOCIIPKEHHS;
3HAXOAMTh, BiIOMPAE i BIOPAAKOBYE
1H(pOpMaIIlIO 3 TOCTYIHUX JKEepen Ta
oopMITIOE 1i 'y BUTJIAII TpadiKiB i
niarpaM, BUOMparouu A0pedHy hopmy
MOJIaHHS;

YHMTAE, MOPIBHIOE, AHAJIIZYE
CTaTUCTUYHY 1H(OpMaIlito, TOJIAHY B
TaOIUIIAX, CXeMax, Jiarpamax,
rpadikax;

PO3B’sI3y€ 3a1a4i, 10 nepeadavYaloTh:
BUKOPUCTAHHS KOMOIHATOPHUX MPABUII
CYyMH Ta 100yTKY; OOUHMCIIEHHS YaCTOTH
Ta BIAHOCHOI 4YaCTOTH BUIIAIKOBOI MOMII;
3HAXO/[PKEHHsI KMOBIPHOCTI BUMAAKOBOI
nojiii, 30KpemMa BUKOPUCTOBYIOUU
KJIACUYHE O3HAYECHHS IMOBIPHOCTI;
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MOJJaHHS CTATUCTUYHMX JAHUX Y BUTIIAII
Ta0IuIb, Alarpam, rpadikis;
3HAXOKCHHSI YNCTIOBUX XaPAKTEPUCTHK
BUOIPKU TaHUX, YKa3aHUX Yy 3MICTI; MO/1a€
iH(hopMartito mpo BUOIpKY rpadiqHO

JlonaTkoBi TeMHU:
[leperBopenns rpadikis dynxmii: f(x) — | f (X)|

Buxopuctanss BracTuBocTed (GyHKIIIN A1 pO3B’SI3yBaHHsI PIBHAHD 1 HEPIBHOCTEH.
3anayi Ha JOCTIPKEHHS BIACTHBOCTEH KBaPaTHOTO TPUUJICHA 3 TapaMeTpaMH.
['padiuni npuitomu po3B’s13yBaHHA 3a/1a4 3 MapaMeTpamu.

Merton iHTEepBaIiB.

Posmimenns, cnonayueHHs (koMOiHallli), IepecTaHOBKH.

OO6uucrieHHs UMOBIPHOCTEH 3a JOMOMOTOI0 (POopMYJT KOMOIHATOPUKHU
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KpimM 3a3HaueHHMX BUIIE KIOYOBUX KOMIIETEHTHOCTEH Ta 0a30BHMX MaTeMaTHYHHMX 3HaHb, MpOrpamMa Mae€ CIPHATH
0COOMCTICHOMY PO3BUTKY 37100yBauiB OCBITH, PE3yJIbTaTaMU SIKOTO €:

— (¢dopMyBaHHS KOMYyHIKaTUBHUX KOMIIETEHTHOCTEH y CITUJIKYBaHHI Ta CHIBIpalll 3 OJHOJITKAMHU, CTAPIITUMU Ta MOJIOAIIUMHU
B OCBITHI{, HAaBYAJIbHO-TOCTIHUIIbKIN, TBOPYiH Ta 1HITUX BUJAX JAiSIILHOCTI;

— YMIHHSA YITKO 1 TPaMOTHO BUKJIaJaTH CBOi JyMKH B YCHIH 1 TUCHbMOBIH (popMax, po3yMITH CEHC MOCTABICHOTO 3aBaHHs,
BUOYIOBYBAaTH apTyMEHTAIIiF0, HABOIUTH MPUKIIAIN 1 KOHTPIIPUKIIAIN, BECTH TUCKYCIT;

— T0YaTKOBE YSBJIEHHS PO MaTeMaTUYHYy HAYKY K GyHIAaMEHTaIbHY chepy JTI0JCHKOI MIsITbHOCTI, IPO €Tamnu ii pO3BUTKY,
PO i1 3HAYYIIICTH JJIsl PO3BUTKY IIMBLII3alliil Ta 3aCBOEHHS 1HIIUX HAYK;

— BMIHHS KOHTPOJIIOBATH Ta KOPETYBATH MPOIEC 1 pe3yJIbTaT HaBYAJIbHOT MATEMAaTUYHOI Ta 1HIITUX BHUJIIB A1SUIBHOCTI;

— KpeaTUBHE MUCIICHHS, 1HII[IaTUBa, BUHAX1JIJIUBICTh, aKTUBHICTH M1J] 4ac pO3B’I3yBaHHS MaTEMaTUYHUX 3aBJaHb;

— BIAMNOBIAAJIbHE CTABJICHHA /10 HABYAHHS, TOTOBHICTH 1 3/JTaTHICTh O CAMOPO3BUTKY Ta CAMOOCBITH Ha OCHOBI MOTHBAIIIi JI0
HaBYAJIBHOI IISUTBHOCTI ¥ TI3HAHHS HaBKOJHUIITHBOTO CBITY;

— (QopMyBaHHS 31aTHOCTI JIO €MOIIAHOTO CIIPUIHATTS MaTEMaTUYHUX 00’ €KTIB, 3aBAaHb, PilIEHb, MIPKyBaHb TOIIIO;

— KPUTHYHICTh MHUCJICHHS, BMIHHS PO3MI3HABATH JIOTTYHO HEKOPEKTH1 BUCIOBIIOBAHHS, BIIPI3HATH T1IIOTE3Y BiJ (DAKTy.
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