CXBAJIEHO pimieHHsIM Me1aroriyHoi paau
Bix 27.02.2024 poky [IpoTtokon Ne 7

HapuasnbHa nporpama 3 anaredpu a4 7-9 kiacis,
po3po0diieHa HA OCHOBI MOeJILHOI HABYAJIbHOI IporpamMu «Anredpa. 7-9 kinacu»
JUTS 3aKJIa/11B 3arajlbHOT CepeIHhOI OCBITH

(aBtop IcTep O. C.)
«Pexomenoosano Minicmepcmeom oceimu i Hayku Ykpainuy
(maka3z MiHicTepcTBa OCBITH 1 Hayku YKpainu Bix 24.07.2023 Ne §883)

IosicHIOBAJIbHA 3aIIHCKA

MonenbHy mporpaMy CTBOPEHO Ha OCHOBI [[epxaBHOro craHAapTy 0a30BOi CepeIHbOI OCBITH.

Metoro 6a30B0i cepeIHbOI OCBITH € PO3BUTOK INPHUPOIHUX 3A10HOCTEH, iHTEpeciB, 00JapyBaHb Y4HIB, (hOPMYBaHHS
KOMIIETEHTHOCTEM, HEOOXITHUX IS iXHbOI coIlianizailii Ta TpOMaAsSHCBbKOI aKTHMBHOCTI, CB1JIOMOTO BHOOpY IOAAJIBIIOTO
YKUTTEBOTO NMUIAXY Ta camopeaizallii, MpoI0BKEHHS HaBYaHHS Ha PiBHI NpodiibHOT oCBIiTH 200 3100y TTs Tpodecii, BHXOBaHHS
BIJIMOBIAILHOTO, IIIAaHOOMMBOTO CTaBJICHHA JO POJWHHU, CYCHIJIbCTBA, HABKOJUIIHHOTO MPUPOAHOTO CEPEIOBHUIIA,
HaI[lOHAJIBHUX Ta KYJIBTYPHUX IIIHHOCTEH YKpaiHCHKOTO HAPOJLY.

Peanizariist MmeTu 6a30B0i cepeaHbOI OCBITH IPYHTYETHCSA HA TAKUX LIHHICHUX OPIEHTHPAX, SK:
- moBara JI0 OCOOHMCTOCTI y4YHS Ta BHU3HAaHHS MPIOPUTETYy HOTO I1HTEpPECiB, JOCBiAY, BIACHOTO BHOOpY, MparHEHb,
CTaBJIEHHS y BU3HAYEHHI METH Ta OpraHi3alii OCBITHbOIO MPOLECY, NIATPUMKA MI3HABAJIILHOTO 1HTEPECY Ta HAIOJIEIJIUBOCTI;
- CTBOPEHHS OCBITHBOI'O CEPENIOBUINA, Y SIKOMY 3a0e31eueHo arMocdepy J0BIpH Ta PIBHOIO JOCTYITY KOXKHOTO YUHS J10
OCBITH 0€3 Oyb-KiX (hOpM TUCKpUMIHAIlT yYaCHUKIB OCBITHHOTO MPOIIECY Ta MPOSBIB HACKILCTBA (OYyIIHTY);
- JOTpUMAaHHS NPHUHIMMIIB aKaJAeMI4HOI JOOPOYECHOCTI y B3a€MO/IIi YHACHUKIB OCBITHBOTO MPOLECY Ta OpraHi3alli Bcix
BH/I1B HaBYAJILHOI JISIJIBHOCTI,



- CTAHOBJIEHHSI BUILHOT OCOOMCTOCTI y4YHS, MIATPUMKAa HOTO CaMOCTIMHOCTI, MIJNPUEMIIMBOCTI Ta I1HIIIAaTUBHOCTI,
PO3BUTOK KPUTUYHOTO MHCIICHHS Ta BIIEBHEHOCTI B C001;

- dbopMyBaHHS KyJBTYpU 370POBOTO CHOCOOY KWUTTS y4HS, CTBOPEHHS YMOB JJisi 3a0€3IMeUeHHs MOro rapMOHIMHOTO
(b13UIHOTO Ta TICUXIYHOTO PO3BUTKY, T0OpOOYTY;

- YTBEPIKEHHSI  JIFOACHKOI  TiJHOCTI, HYECHOCTI, MWIJIOCEpAs, J0OpOTH, CIPaBEAJIMBOCTI, CITIBIEPEKUBAHHSI,
B3a€EMOIIOBArd 1 B3a€EMOJIONIOMOTH, TOBard J0 IMpaB 1 CBOOOJ JIOAWHU, 3AaTHOCTI JO KOHCTPYKTHBHOI B3a€MOJIl YUHIB MIXK
co0010 Ta 3 TIOPOCITUMHU;

- (GbopMyBaHHA B YYHIB aKTUBHOI TI'POMAJSHCHKOI MO3MUILIi, NaTpiOTU3MY, MOBaru JO KYJIBTYpPHUX I[IHHOCTEH
YKPaTHCHKOTO HAPOJY, MOTO 1ICTOPUKO-KYJIBTYPHOTO HaAOaHHS 1 TPAJUIliH, I1epKaBHOT MOBH;

- IUIEKaHHS B YYHIB JIFOOOBI JI0 PITHOTO KPAro, BiAMOBIAAIBHOTO CTABJICHHS 10 TOBKIJIJIS.

MeTor0 MareMaTM4HOI OCBITHBOI Trajy3i € pO3BUTOK OCOOMCTOCTI Y4HS 4epe3 (QopMyBaHHS MaTeMaTH4HOI
KOMIIETEHTHOCTI Y B3a€MO3B’S3Ky 3 IHIIMMM KJIIOYOBUMM KOMIIETEHTHOCTSIMM JUIsl YCIIIIHOI OCBITHBOI Ta MOAAJIBIION
npodeciitHol AISUTBHOCTI BIPOJOBK KUTTS, IO Mepeadadae 3aCBOEHHS CUCTEMH 3HaHb, YOCKOHAJIEHHS BMIHHS PO3B’SI3yBaTH
MaTeMaTU4yHl Ta MPaKTUYHI 3a7ayl; PO3BUTOK JIOTIYHOTO MHCIIEHHS Ta MCUXIYHUX BIACTHBOCTEH OCOOMCTOCTI; PO3yMiHHS
MOXJIMBOCTEHN 3aCTOCYBAaHHS MaTéMaTUKH B 0COOMCTOMY Ta CyCHUIBHOMY KHTTI.

Jamni B TabauIll MogaHO KOMIIETEHTHICHUN MOTEHIIa)l MATeMaTUYHOI OCBITHBOI Taly3l.

No Karouosi YMiHHA Ta CTABJICHHSA
KOMIIETEHTHOCTI




BinbHe BosioginHA | Yminna:
AEPKaBHOIO YIiTKO 1 3p03yMijio popMyIIOBaTH AYMKH, apTYMEHTYBATH, CTABUTH 3alTUTAHHSA 1
MOBO10 po3Ii3HaBaTH MPOOJIEMH,
¢dbopMysroBaTH BUCHOBKM Ha OCHOBI 1H(OpMaIlii, Moganoi B pisHUX (hopmax,
JIOPEYHO Ta KOPEKTHO BXKMBATH B MOBJIEHHI MaTEMaTHYHY TEPMIHOJIOT10, BECTH KPUTHUHUN
Ta KOHCTPYKTUBHHI J11aJI0T,
MOTIOBHIOBATH CBii CIOBHUKOBHH 3amac
Cmaenenns:
BU3HAHHS BaXJIMBOCTI YITKUX 1 JAKOHIYHUX (POPMYJIIOBaHb Ta MoBara J0 Jep>KaBHOI MOBH
3narHicTh 3naTHicTh cmijIKyBaTHCA PigHOIO (Y pa3i BIIMiHHOCTI Bij 1ep:KaBHOI) MOBOIO
CHIJIKYBATHCSH Yminna:

pinHoro (y pa3si
BiAMiHHOCTI Bixg
JAepKABHOI) Ta
iHO3eMHUMHU
MOBaMH

PO3YMITH 1 IEPETBOPIOBATH TEKCTH MATEMAaTUYHOIO 3MICTY PiAHOIO MOBOIO,
31CTaBJISITH MAaTEMaTUYH1 TEPMIHU Ta MOHATTS P1IHOIO Ta JEPKaBHOIO MOBAMH,
MPaBUJIBLHO Ta JOPEYHO BKMBATH MaT€MATUYHY TEPMIHOJIOT1I0, TPAMOTHO BUCIIOBIIOBATUCS

Cmaenennsa:

PO3yMiHHS IIHHOCTI MOBHOTO PI3HOMAHITTS Ta IOBara J10 piJIHOI MOBH

3naTHicTh CHiJIKYBAaTHCH iHO3eMHUMH MOBAMH

Yuminna:

MOTIOBHIOBATH CJIOBHUKOBHI 3arac MaTeMaTUYHUMU TEPMiHAMU 1HIIOMOBHOTO
HOXOJIKECHHS,

31CTaBJISITH MATEMAaTUYHUI TEPMIH a00 Oro OyKBEHE MO3HAYEHHS 3 B1AMOBITHUKOM
1HO3E€MHOIO0 MOBOIO JUIsl MOLIYKY 1HQOpMaIli B IHIIOMOBHUX JKepesax
Cmaenenna:

YCBIJIOMJICHHSI BOXKJIMBOCTI MTPABUIILHOTO BUKOPUCTAHHS MaTEMaTUYHUX TEPMIHIB Ta iXHE




ITO3HAYCHHS B piBHI/IX MOBax y HaBYaHHI Ta IOBCAKACHHOMY JKHTTI

MaremMaTHu4Ha Yminna:

KOMIETEHTHICTD OTIepPyBaTH TEKCTOBOIO 1 YMCIIOBOIO 1H(OPMaIli€r0, TeOMETPUYHUMH 00’ €KTaMH Ha TUTOIIKHI

Ta B MPOCTOPI,

BCTAHOBJIIOBATH KUTBKICHI Ta POCTOPOBI BIIHOMIECHHS MIXK PEIbHUMH 00’ €KTaMu
HABKOJIMIITHBO1 JIACHOCTI (MPUPOJHUMU, KyABTYPHUMHU, TEXHIYHUMHU TOIIIO),
oOuparu, CTBOPIOBATH 1 JOCIIKYBATH HAUTIPOCTIII MaTeMaTUYHI MOJIENI peaTbHUX
00’ €KTIB, MPOLIECIB 1 SIBUILI, IHTEPIIPETYBATH Ta OLIIHIOBATU PE3YJIbTaTH,
3/IIMCHIOBATH MPOTHO3U B KOHTEKCTI HABYAIbHUX 1 MPAKTUYHUX 3a/1a4,

JOBOJUTH TMPABWIbHICTh TBEPKCHbD,

3aCTOCOBYBATH JIOT1YHI CIOCOOM MUCIIEHHS M1J] 4ac PO3B’A3yBaHHS MMI3HABAJILHUX 1
MPaKTUYHUX 33/1a4, 0B’ A3aHUX 3 PEAIbHUMH 00’ €KTaMH,
BUKOPHUCTOBYBATH MaTEMaTHU4H1 METO/IU B )KUTTEBUX CUTyaLIAX

Cmaenenna:
TOTOBHICTh IIIYKaTH NOSCHEHHS Ta OLIHIOBAaHHS MTPaBUILHOCTI apTyMEHTIB,

YCB1JIOMJICHHSI BQXJIMBOCTI MAaTEMATUKH SIK MOBU HayKH, TEXHIKHU Ta TEXHOJIOT1i

KomnerentHocri Yminna:

B raJjysi 6 : : : : -
yAyBaTy Ta JOCIIIKYBAaTH MaTeMaTHYH1 MOAIE] IPUPOJHUX SIBUIL 1 IPOLIECIB,

TPHPOAHMHHX pPOOUTH BUCHOBKH Ha OCHOB1 MIPKYBaHb Ta CBIJY€Hb,

HayK, TEXHIKH 1 OOIpYHTOBYBATH PIIICHHS

TEeXHOJIOT i

Cmaenenns:
KPUTHUYHE OIIHIOBAHHS JOCSATHEHb HAyKOBO-TEXHIUYHOTO IIPOTPECY,

YCB1JIOMJICHHS BOXKJIMBOCTI MaTEMaTHUKH JIJIS ONUCY Ta IMi3HAHHS HABKOJIMIIIHHOTO CBITY




InHoBaniliHicTH Yminna:
reHepyBaTH HOBI 111 010 pO3B’A3aHHs MPOOJIIEMHOI CUTYallli, aHaJlI3yBaTH Ta TUIAaHyBaTH
iXH€E BTUICHHS
Cmaenenna:
BIJIKPUTICTB JIO IHHOBAIIIM, [TO3UTUBHE OLIIHIOBAHHS Ta MiATPUMKA KOHCTPYKTUBHHX 1JICH
1HIIMX 0C10

Exousioriuna Yminna:

KOMIETCHTHICTD pO3Mi3HABaTH POOJIEMH, 10 BUHMKAIOTh y JOBKIILI, SIKi MOKHA PO3B’ SI3aTH,
BHUKOPHCTOBYIOUHM 3aCO0U MaTeMaTHKH,
OI[IHIOBATH, MPOTHO3YBATH BILUIMB JIFOJCHKOI JISJIBHOCTI Ha JOBKULIS Yepe3 MoOynoBy Ta
JOCIIIJIPKEHHSI MaTeMaTUYHUX MOJIEJIeH MPUPOAHUX MPOLIECIB 1 SBHIILL
Cmaenenna:
3alliKaBJICHICTh Y JOTPUMAaHHI YMOB €KOJIOTIYHOI O€3MeKH Ta CTAIIOMY PO3BUTKY
CYCIH1IbCTBA,
BHU3HAHHS POJI1 MAaTEMATUKH B PO3B’sI3aHHI TPOOJIEM JTOBKILISA

Indopmaniitno- Yminna:

KOMYyHIKaIIMHA CTPYKTYPYBaTH JaHi,

KOMIIETEHTHICTh

JUSATH 32 aITOPUTMOM Ta CKJIAJIaTh aJTOPUTM,

BU3HAYaTH JIOCTATHICTh JAHUX JJISl O3B’ sI3aHHS 3a/1aul,
BUKOPHCTOBYBATH Pi3H1 3HAKOB1 CUCTEMH,

OI[IHIOBATH JIOCTOBIPHICTH 1H(OpMAIIii,

JIOBOJIUTU 1CTUHHICTh TBEP/I>)KEHb

Cmaenenna:

KPUTUYHE OCMUCIICHHS 1H(pOpMAIIlii Ta HKepe il OTpuMaHHs,

YCBIJTOMJICHHS BaXKJIMBOCTI 1H()OpMAaIiTHO-KOMYHIKAIIHHUX TEXHOJIOT1H 17151 €(DEeKTUBHOTO

pOSB’}I3aHH$I MaTrCMaTU4YHHUX 3a1a4




HaBuanusa Yuinna:
BIIPOIOB:IK KU TTS OpraHi30BYBaTH Ta MUIAHYBATH CBOIO HABYAJbHY JISIbHICTD,

MOJIETIIOBATH BJIACHY OCBITHIO TPAEKTOPIIO, aHAJI3yBaTH, KOHTPOJIIOBATH, KOPET'YyBaTH Ta

OI[IHIOBATH PE3yIbTaTH CBOET HABYAIBHOT A1SIILHOCTI,

JOBOJIUTH MPAaBUIIbHICTh UM IOMUJIKOBICTb CY/IKEHb

Cmaenenna:

YCBIJIOMJIEHHS BIACHUX OCBITHIX MOTPEO Ta LIHHOCTI HOBHX 3HAHb 1 YMIHb,
3aIlIKaBJIEHICTh y MI3HAHHI CBITY Ta PO3yMIHHS Ba)KJIMBOCTI HABYAHHSI BIPOJOBXK KHUTTH,

MIParHeHHs! BIOCKOHAIIOBATH PE3YJIbTaTH JIOJICHKO1 AisUIbHOCTI




I'pomagsinchbki Ta
coiaabHi
KOMIIETEHTHOCTI

I'pomagsiHChKi KOMIIETEHTHOCTI
Yminna:

BHCIIOBJIFOBATH BJIACHY AYMKY, CIyXaTH 1 YyTH 1HITUX 0Ci0, OIIHIOBATH apTyMEHTH Ta
3MIHIOBAaTH AYMKY Ha OCHOBI JIOKa3iB,

aHaJi3yBaTH 1 KPUTUYHO OLIIHIOBATH COLIaIbHO-EKOHOMIYHI MO/l y /Iep’KaBi Ha OCHOBI
CTaTUCTUYHHX JaHUX,

BpaxyBaTH MPaBOB1, €TUYHI 1 COIlaJIbHI HACIIIKY MIPUNUHSTTS PIllICHb,

po3mi3HaBaTy 1HPOpMALIHHI MAHIITYJISALIT

Cmaenenna:

HaJIAIITOBAHICTh Ha JOTIYHE OOIPYHTYBaHHS MO3UIII 03 MepeayacHoro nepexoay A0
BHUCHOBKIB

ConiajpbHiI KOMIIETEHTHOCTI
Yminna:

CHIBIIPAIIOBATA B KOMaH/I1 JI7Is1 PO3B’ sI3aHHSI MPOOIEMH,

apryMEHTYBAaTH Ta 00CTOIOBATH BJIACHY MO3UIIIIO,

MpUiiMaTH apryMEeHTOBaH1 PIIIEHHS] HA OCHOBI aHaJlI3y BCIX JaHHUX Ta ()OPMYBaHHS
MPUYMHHO-HACIAKOBUX 3B’ SI3KIB IPOOJIIEMHOI CUTYallii

Cmaenenna:

BIIMOBIJAIBHICTh Ta 1HILIATUBHICTh, BIEBHEHICTH y COO1;

pIBHE CTaBJICHHS JI0 IHIINUX 0C10 Ta BIANOBIIAIBHICTS 32 CIUIHHY CHPaBY

10

Kyabrypna
KOMIIeTeHTHICTH

Yyminna:
0aunTU MaTeMAaTHUKYy Y TBOPaX MUCTELTBA Oy1yBaTH

¢irypu, rpadiku, cxemu, aiarpamu Toulo,




YHAOUHIOBAaTH MaTeMaTU4YHI MOJETI,

3MIIACHIOBATH HEOOX1THI PO3PAaXyHKH JIJIs BCTAHOBJICHHS IIPOIIOPIIii, BIATBOPEHHS
MEPCIICKTUB, CTBOPEHHS 00’ EMHO-TTPOCTOPOBUX KOMITO3HITIN
Cmaenenna:

YCBIJJOMJIEHHS B3a€MO3B’13KIB MATEMAaTUKH Ta KYJIBTYpU Ha NPUKIAAaxX 13 dKUBOIUCY,
MY3UKH, apXITEKTypH TOLIO,
PO3YMIHHS BaXXJIMBOCTI BHECKY MAaTEMATHKIB Y 3arajlbHOCBITOBY KYJIbTYypYy

11 | HignpuemuausicTs | Yminna:

Ta piHaHCcOBA reHepyBaTH HOBI 171€1, aHaJIi3yBaTH, YXBaJIIOBAaTH ONTUMAJIbHI PILIEHHS, PO3B’I3yBaTH
rPaMOTHICTH KUTTEBI IPOOIIEMH,

00CTOIOBATH CBOIO MO3ULII0, TUCKYTYBaTH,

BUKOPHUCTOBYBATHU Pi3HI CTpPATETIi, IyKaTH ONTUMAJIbHI CITIOCOOU PO3B’A3aHHS TPOOIEMHHIX
CUTYyaIliH,

OyayBaTu Ta JOCHIKYyBaTH MaTeMaTHYHI MOJIENI €eKOHOMIYHHX TTPOILIECIB,

MJIaHyBaTH Ta OPraHi30BYBATH JIISUTBHICTb JIJIsl JOCSTHEHHS IILICH,

aHaTI3yBaTH BJIACHY €KOHOMIYHY CUTYAIIl0, POAWHHHN OIO/KET, BAKOPUCTOBYIOUH
MaTeMaTHIHI METOIH,

POOUTH CIIOKUBUMMA BHOIP MOCITYT 1 TOBapiB Ha OCHOBI YITKUX KPUTEPIiB, BUKOPUCTOBYIOUU
MaTeMaTHU4YH1 BMIHHS

Cmaenenna:

OIA]THBICTh 1 TOMIPKOBAHICTh, PO3YMIHHS BaKJIMBOCTI MAaTEMAaTUYHUX PO3PaXyHKIB Ta

OLIIHIOBAaHHSI PU3HKIB

ba30Bi 3HaHHSI MaTeMaTUYHOI OCBITHBOI ray3i Jjisl 7—9 KiaciB 3a Kypc anredpu, nepeadadeHi Jlep:;kaBHUM CTaHAAPTOM, 1110



peani3yroTbes LI€I0 IPOrpaMolo, € TAKUMH.
MeTo0510Tisi MATEMaTHKH: MaTeMaTUYHA TEPMIHOJIOTIS 1 CUMBOJIIKA; MATEeMAaTUYHI TBEPKEHHS; aKCIOMH 1 TEOPEMU;
METOJIU IOBEJICHHS TBEP/’KEHD; 1HIYKTUBHI Ta I€AYKTHUBHI MIPKYBaHHs; (POPMYITIOBaHHS, JOBEICHHS Ta CIIPOCTYBAHHS
rinores; METOA MaTeMaTH4YHOTO MOJICITIOBaHHS.
Yucna 1 BUpa3u: YUCIOBI MHOXHHH; HaTypasbHi, 111, palliOHalbHi Ta ippamioHaIbHi Yncia, il 3 HUIMH Ta iX MOPIBHSHHS;



NECATKOBI ApoOM; BIAHOWIEHHS 1 BIJHOCHI BEJIMYMHM, BIJCOTKH, MPOMNOPILIi; BHpa3d Ta IXHE MEPETBOPEHHS.
PiBHsHHS 1  HEpIBHOCTI: pIBHSAHHS Ta  CHCTEMH  pIBHSHb, HEPIBHOCTI Ta CHCTEMH  HEPIBHOCTECH.
OyHKIIT: PyHKIIOHAIbHI 3aJIEKHOCTI; eeMeHTapH1 (YHKIIIT Ta X BIaCTUBOCTI; YUCIOBI MOCTIAOBHOCTI; apudMeTnyHa Ta
reOMEeTpUYHA
nporpecii.
JlaH1, cTaTUCTHKA Ta UMOBIPHICTH: JaH1, iX BUAM, IPEACTABICHHS Ta NEPETBOPEHHS; CTATUCTUYHE TOCIIIHKEHHSI Ta HOro
OCHOBHI €Tanu; YUCJIOB1 XapaKTEPUCTUKHU BUOIPKH; €JIEMEHTH KOMOTHATOPUKHU; HMOBIPHICTh BUMAAKOBOT MO/IIi.

Xapakmepucmuka Hag4anbHo20 3Micmy il 0codnugocmeil 11020 peanizayii

Kypc anrebpu B 7-9 knacax 3akiajiiB 3arajbHOI CEpPEIHbOI OCBITH JIOTIYHO TMPOAOBXKYE peai3alliio 3aBlIaHb
MaTeMaTU4YHO1 OCBITH 3/100yBayiB OCBITH, pO3MOYATy B MOYATKOBIN IMIKOII Ta 5—6 Kijlacax CepeHbOl HMIKOIH, PO3LIUPIOIOYH Ta
JIOTIOBHIOIOYH 111 3aBJIaHHS BIJIMOBIHO /10 BIKOBHX 1 MMi3HABAIBHUX MOXKJIMBOCTEH 37100yBadiB OCBITH.

VY kypci anre6pu MOXKHaA Ha3BaTH Taki OCHOBHI 3MICTOBI JIIHIT: apugmemuxa, aneebpa; ¢yukyii; oaui, cmamucmuka ma
UMOBIDHICb.

3micmoea ninia «Apugpmemura» € 6a3010 1711 OJATBIIOTO BUBUCHHS YYHSIMU MaTE€MaTHKHU, CIIPUSE PO3BUTKY IXHBOTO
JIOTIYHOTO MHUCJIEHHS, (OPMYBaHHIO BMIHHS KOPUCTYBATHUCSA aJTOPUTMAaMH, a TaKOX HAOYTTIO MPAKTUYHUX HABUYOK,
NOTPIOHUX y TIOBCSKIEHHOMY JKHTTi. PO3BHUTOK MOHSATTS MPO YKCIO B OCHOBHIM IIKOJI TOB’SI3aHUN 3 PAIllOHATILHUMH Ta
ippaiioHaJTFHUMHU YUCIaMH, (POPMYBaHHSIM NEPBUHHUX YSABICHB IIPO JAIHCHE YHCIIO.

3micmoea ninia «Anzedpa» cripusie GOpMYyBaHHIO B YYHIB MAaT€MaTHYHOTO amapary IJjs PO3B’s3yBaHHS 3aBIaHb 13
PO3IUIIB MaT€MaTUKH, CYMIXHUX MPEIMETIB 1 peaibHOCTI. MoBa anre0pu MmiIKPEeCIoe 3HaYEHHsI MAaTEMAaTUKU SIK MOBH IS
noOynOBH MaTEeMaTHYHHX MOJIEICH TMPOIECiB Ta SBUIN HABKOJHIIHBOTO CBiTY. PO3BHUTOK anTOPUTMIYHOTO MHCIICHHS,
MOTPiIOHOTO, 30KpeMa, JJIsi OCBOEHHSA KypcCy iH(OPMATHKH Ta OBOJIOMIHHS HAaBHYKAMH JCTyKTHBHHX MipKyBaHb, TaKOX €
3aBIaHHSMH BUBYCHHS aJIrcOpH.

3micmoea ninia «@ynukyiiy cupsMOBaHA HA OTPUMAaHHS IIKOJISIPAMU KOHKPETHUX 3HAHB MPO (PYHKIIIT K HaWBaKIUBIIII
MaTeMaTU4yHl MOJIEJI ISl OMKCY Ta JOCHIKEHHS PI3HOMAHITHUX MPOIleciB. BUBYEHHS 1IbOTO MaTepially CIpHUsi€ PO3BUTKY B
YYHIB YMIHHSI BUKOPUCTOBYBATH Pi3HI MOBH MaTeMaTHKHU (CIOBECHY, CUMBOJIYHY, TpadiuHy, TaOIU4Hy), POOUTH BHECOK Y
¢dbopMyBaHHS ySIBICHB MPO POJIb MATEMAaTUKH B PO3BUTKY IUBLII3AIT Ta KyJIbTYPH.

3micmosa ninia «/lani, cmamucmuxa ma UMOGIpHICMbY) — KOMIIOHEHT MAaTE€MAaTUYHOI OCBITH, IO MOCHIIIOE HOTO
OpUKJIaJHE Ta NpakTU4YHe 3HaueHHs. Lleit marepian moTpiOHMI mepeayciM Juisi GopMyBaHHS B YYHIB YMIHHSI COIpUIIMATH i
KPUTUYHO aHajli3yBaTH iH(GOpMalliio, MoAaHy B pi3HUX (opMax, po3yMiTH HMOBIPHICHUHN XapakTep 0araTbox peabHUX



3aJICKHOCTEH Ta MPOIECiB, TPOBOJUTH HAUMPOCTIII HMOBIPHICHI pO3paxXyHKU. BUBUEHHS OCHOB KOMOIHATOPHUKHU JACTh 3MOTY
YYHEBI1 3/11MCHIOBATH PO3IJIS BUITAJIKIB, epedip 1 MiApaxyHOK YKCIia BapiaHTIB, y TOMY YHUCI1 B HAUMPOCTIIINX MPUKIIATHUX
3aB/IaHHSIX.

OCHOBHUMU 3aBIAHHIMHU Kypcy aiareOpu € (opMyBaHHSI BMiHb BUKOHYBAaTH TOTOXXHI NEPETBOPEHHS LUIHX 1 JPOOOBUX
BHpa3iB, pO3B’SI3yBaTH PIBHSIHHS 1 HEPIBHOCTI Ta iX CHUCTEMH, BUKOPUCTOBYBAaTH (DYHKIIOHAJIBHI 3aJIEKHOCTI MK 3MIHHUMH
BEJIMYMHAMH, JOCTATHIMH IS BIJIBHOTO 1X BHKOPHCTAHHS y BHUBYCHHI MaTeMaTHKH 1 CyMDKHHX IMPEIMETIB, a TAKOXK IS
NPAKTUYHUX 3aCTOCYBaHb. Ba)kiuBe 3aBIaHHs MOJArae B 3ajdydyeHHI 3700yBadiB OCBITH JO BUKOPUCTAaHHS PIBHSHB Ta iX
CHUCTEM, a TakoK (PYyHKIIH sIK 3ac00iB MaTeMaTHYHOTO MOJCIIOBAHHS pEaJbHUX MPOIECIB 1 SBUII, PO3B’SI3yBaHHS Ha IIii
OCHOBI TPHUKIAAHUX Ta IHIIMX 3a/7a4. Y TMPOIECI BUBUCHHS KypCy MOCHIIIOETHCS POJb OOIPYHTYBaHb MaTE€MaTHYHHX
TBEP/KEHb, THAYKTUBHUX 1 JIETyKTUBHUX MIPKyBaHb, (DOPMYBAaHHS PI3HOMAHITHUX aJTOPUTMIB, [0 MA€ CIPUATH PO3BHUTKY
JIOTIYHOTO MUCJICHHS Ta aJTOPUTMIYHOI KyJIbTYPH 3700yBaviB OCBITH.

Ha mpomy ertami oTpumaHHS 0a30BOi MareMaTW4YHOi OCBITH ii 3100yBayul MOYMHAIOTH O3HAHOMITIOBATHCS 3 JIMCHUMHU
gyrcnamu. Tak, 70 YMCITOBUX MHOXHH, AK1 3HAIOTh Y4HI, TOMy4a€THCSI MHOKMHA 1ppalliOHAIBHUX YHCE.

OCHOBY KypCy CTaHOBJISITH IEPETBOPEHHS paIllOHAJIBHUX Ta IppalioHaJbHUX BHUpa3iB. BaximBo 3a0e3neunTu
(opMyBaHHs BMiHb 3100yBayiB OCBITM BHKOHYBarTH OCHOBHI BUIU IE€PETBOPEHb TAaKMX BUPA3iB, L0 € MEPEIyMOBOIO
MOJAIBIIIOTO YCIHIITHOTO 3aCBOEHHS KypCy Ta BUKOPHUCTaHHS MaTeMAaTHYHOTO arapary IijJ] 4yac BUBYCHHS IHIIUX IIKUTBHUX
npeaMeTiB. Po3misiiaeThCst MOHATTS CTENEHS 13 IIIJIMM MTOKa3HUKOM Ta HOTO BIACTUBOCTI.

[cTroTHOTO PO3BUTKY HAaOyBa€ 3MICTOBA JIiHIS PIBHSAHb Ta HepiBHOCTEH. [Ipoliec po3B’A3yBaHHs pIBHSHHS TPAKTY€EThCS SIK
MOCJIIJJOBHA 3aMiHa JaHOTO PIBHSIHHSA PIBHOCUJIBHUMH HOMY pIBHSHHSMH. Ha OCHOB1 y3arajJibHEHHs BI1JIOMOCTEH IIpO
PIBHSIHHS, 3100yTHX Yy TIONEPEIHI POKH, BBOIUTHCS IMOHATTS JIHIMHOTO PIBHAHHS 3 OAHIEI 3MiHHOW. Kypc mepenbauae
BUBUCHHS JIIHINHUX PIBHSHb, KBAaJIpaTHUX PIBHSIHBL Ta PIBHSHB, SIK1 3BOJSATHCS JI0 JIHIMHUX a00 KBajapaTHUX. Po3rismparoTees
CUCTEMU JIIHIMHUX PIBHAHb Ta PIBHSHB JPYroro cTemneHs 3 jaBoma 3MiHHUMHU. [I]omo ocraHHIX, TO yBary 30cepemkeHo Ha
CUCTEMax, JI€ OJIHE PIBHSHHS JPyroro CTEMeHs, a Jpyre — nepiioro crenend. [lependayeHo po3misan nuilne HAHIpOCTIINX
CUCTEM PIBHSHbB, Y SIKUX OOUBA PIBHSHHS JPYTrOro CTETECHS.

EnemeHTapHi BIJOMOCTI IPO YKCIOBI HEPIBHOCTI JOMOBHEHO 1 PO3LIMPEHO 32 PAaXyHOK BHUBYEHHS BIACTUBOCTEH
YUCJIIOBUX HEPIBHOCTEH, pO3MIANY JIHIMHUX HEPIBHOCTEH 3 OJHIEI0 3MIHHOIO, KBAaJIpaTHUX HEPIBHOCTEH Ta iX pO3B’s3yBaHHS.
Posrnsimaerbest po3B’A3yBaHHS CUCTEM JBOX JIIHIMHUX HEPIBHOCTEN 3 OJHIEIO0 3MIHHOIO.

3HayHe MicIle B1IBOAUTHCS 3aCTOCYBAHHIO PIBHSHb, HEPIBHOCTEN Ta iX CUCTEM JO PO3B’S3yBaHHS PI3HOMAHITHUX 3a]1ad,
y TOMY YHCIIi NMPHUKIaaHOro 3micTy. Lls poGora mpoHm3ye Bci TeMu Kypcy. BaximBe 3HaueHHs HaJjaHO (OPMYBAHHIO BMiHHS
CTBOPIOBATH MaTeMaTHYHy MOJEIb 3aJ1a4l Y BUIVISII1 PIBHSHHS, HEPIBHOCTI 00 CHUCTEMU PIBHSIHb UM HEPIBHOCTEH 1 HaaI —



3aCTOCOBYBaHHIO BiJIMOBITHOTO aJITOPUTMY JUISI PO3B’SI3yBaHHSI CTBOPEHOI MaTeMaTHUYHOI MOJIEITi Ta TPAKTYBaHHIO OTPUMaHO1
BIJITTOBI/II.

VY 7 kimaci BBOOUTHCA ONHE 3 (PyHIAMEHTATbHUX MAaTeMAaTUYHUX MOHATh — MOHATTA (yHKIII. Y 1bOMy X Kiaci
po3misAaeThes MiHIMHA QyHKIiS Ta 11 rpadik. [Hm Buan QyHKIN po3mIsSAarOTECSA Y 3B’SI3KY 3 BUBUYEHHSIM BiJIITOBITHOTO
Martepiaiy, o CTOCYEThCS PEIITH 3MICTOBUX JIiHIM Kypcy. 30kpemMa, y 8 kiaci B TeMi «ParionansHi Bupasm» 3100yBadi OCBITH

. ) _k Ta 11 BIIACTUBOCTSIMH, a B TEMI <<5}Baz[paTHi
03HAMOMITIOIOTHCS 3 (DYHKITIEIO y= X

KOpPEHI» — 3 QyHKIiAMH y = x* 1y =
X .
Ta ix

BJIACTUBOCTAMU. Y 9 Kjaci po3misigaeTbes KBagpaTuyHa (PpyHkiis. BuBueHHs BiacTUBOCTEH 3a3HaueHUX (PYHKIIIH €, 30KpemMa,
MIATPYHTSIM JUIsl PO3B’sI3yBaHHS BIJAMOBIIHUX PIBHSHB 1 HEPIBHOCTEH Ta iX CHCTEM, a TaKOX I IpadidyHOTO UTFOCTPYBaHHS
IIOTO PO3B’SI3yBaHHS.

Takum ynrHOM, (yHKIIIOHAJIBHA JIIHIS MPOHU3YE BECh Kypc anreOpu 7—9 Ki1aciB 1 pO3BUBAETHCS B TICHOMY 3B’SI3KY 3
TOTO)KHUMH TI€PETBOPEHHSIMHU, DPIBHAHHIMHU 1 HEpiBHOCTAMH. BrnactuBocTi (yHKIINA 3a3BHuYaii BCTAHOBIIOIOTHCA 3a iX
rpadikaMu, TOOTO Ha OCHOBI HAOUHHUX YSBIICHb, 1 JIMIIIE JIESKI BIIACTUBOCTI OOTPYHTOBYIOTHCS aHATIITUYHO. Y MIpYy OBOJIO/IIHHS
3m100yBaYaMy OCBITHM TEOPETHUYHHMM MarepiajioM KUIbKICTh BJIACTMBOCTEH, IO MJIATal0OTh BUBYEHHIO, TIOCTYIIOBO
30ubITy€eThes. [in yac BuB4eHHs (DyHKIM YiIbHE MiCII€ BIIBOAUTHCS (DOPMYBAHHIO BMiHb OylMyBaTH i aHaANI3yBaTH rpadiku
byHKITIH, XapakTepusyBaTu 3a TpadikamMu (QyHKIIH MpoiecH, sSiKi BOHU OMHUCYIOTh, CIIPOMOXKHOCTI PO3yMITH (DYHKIIIIO SIK
NEBHY MaTeMaTW4yHy MoJeib peandbHoro mpouecy. [lo 3mictoBoi miHil «®DyHKLID» BKIIOYEHO MOHATTS MOCTIIOBHOCTI,
apu(PpMETUYHOI Ta FEOMETPUYHOI MPOTPECIH.

[IpuknagHa cpsIMOBaHICTh BUBYEHHS (PYHKIIIH, PIBHAHb, HEPIBHOCTEH JTOMOBHIOETHCA O3HAHOMIICHHSIM 3 €JIEMEHTaMH1
KOMOIHAaTOPUKH, TEOPil IMOBIPHOCTEM Ta CTATUCTUKH.



BNMOI'N

00 0008 ’s13K0BUX Pe3YIbMamié HAGYAHHS YUHIE
V MamemamuyHit oceimuiu eanysi (7-9 knracu)

3arajabHi
pe3yabTaTu

KonkperHi pe3yabrarn

OpieHTupu 1J151 OI[IHIOBAHHSA

1. locaixzkeHHs1 cuTyanii i BHOKpeMJIeHHsI Po0JieM, IKi MOKHA PO3B’A3aTH i3 3aCTOCYBAHHSIM MaTeMaTHYHHUX

METOiB

Bupisnsie cepen
CUTYyalii 13
MOBCSIKJIEHHOTO
JKHUTTSA Ti, IO
PO3B’SI3yI0ThCS

BUPI3HSE cepell MPOOIEeMHHUX CUTyalli
Tl, IO PO3B’SI3yIOTHCS MaTEMaTUYHUMU
METOJaMu

[9 MAO 1.1.1]

BUPI3HSE NPOOJEMHI CUTYAIl1, SIKI MOXKYTh
OyTH pO3B’s13aHI MATEMATHYHUMH METOJIAMH
[9 MAO 1.1.1-1]

BHUOKPEMIIIOE€ B KOHKPETH1H MpoOIeMHiit

MaTeMaTUYHUMU CUTYaIlil 11 CKJIa0Bl YaCTUHH, 110 MOXKYTh
METOaMH OyTH pO3B’s3aH1 MaTEMaTHYHUMU METOJIAMU
[MAO 1.1] [9 MAO 1.1.1-2]
BUOKPEMITIOE TPYMY NMPOOJIEMHUX CUTYalll, | BUOKPEMIIIOE CIiJIbHI O3HAKU MPOOJIEMHUX
JUTSL pO3B’sI3aHHA SIKMX MOYKHA 3aCTOCYBaTH | CUTYyaIlil, Il pO3B’sI3aHHS SIKUX MOYHA
[10110H1 METOIU 3aCTOCYBATH MOAI0HI METOIH
[9 MAO 1.1.2] [9 MAO 1.1.2-1]
Hocnimxkye, JOCIIKY€E MPOOIEMHY CUTYAIIIIO, AOCTIIKY€E MPOOIEMHY CUTYAIIIIO,

aHaJi3ye JaHl Ta
3B’SI3KH MK HUMH,
OIIIHIO€ TXHIO
JIOCTOBIPHICTb Ta

BUKOPHUCTOBYIOUM PI3HOMAaHITHI JKepena
1H(popMmallii, OLIHIOE IOBHOTY 1 JOCTOBIPHICTb
1H(popmarii

[9 MAO 1.2.1]

BUKOPHUCTOBYIOUH PI3HOMaHITHI 1HQOpMALIiHI
JpKepena
[9 MAO 1.2.1-1]




JIOLIBHICTD




BHKOPHUCTAaHHA

[MAO 1.2]

pO3Ii3Ha€E HETOBHY 1H(OpMAIIiTO,
MaHIIMyIIOBaHHS TaHUMHU
[9 MAO 1.2.1-2]

IHTEPIIPETYE JIaH1 Ta BCTAHOBIIIOE
B3a€MO3B’SI3KH, TOJIA€ JIaHl B Pi3HUX (hopmax
[9 MAO 1.2.2]

IHTEpIIPETYE JIaHi, OIIHIOE JOCTOBIPHICTh
JAHWX, aHAJII3y€ Ta CHCTEMATH3Y€

OB’ s13aH1 MK COOOI0 J1aHi, MOMAE iX Y PI3HUX
dopmax

[9 MAO 1.2.2-1]

noOupae naHi, MOTPiOHI ISl pO3B’sI3aHHS
npoOaeMHOI cuTYyallii, IKi MOXKyTh MaTH
MeBHI 00OMEXEeHHs 200 TOTPEOYIOTh

BCTAHOBJICHHS IICBHHUX HpI/IHYH_ICHB
[9 MAO 1.2.3]

MpuiiMae pileHHs o0 B1I00OpPY JTaHHUX,
MOTPiIOHUX JJIsT PO3B’ I3aHHS MPOOIEMHOT
CHUTYaIIil, sIKl MOXYTh MaTH JEsIKI OOMEXCHHS
a00 MoTpeOyIOTh BCTAHOBJICHHS IEBHUX
MPUITYIECHb

[9 MAO 1.2.3-1]

[Iporuno3sye pesynbrar
pPO3B’sI3aHHS
poOJIeMHOT

CUTYyaIrii

[MAO 1.3]

BU3HAYaE, 10 caMe MOXe OyTH pe3ysIbTaToM
PO3B’si3aHHS TPOOIEMHOI CUTYaITl]
[9 MAO 1.3.1]

IIPOTHO3Y€E MEXK1, TOUHICTh, HASBHICTh KiJIbKOX
BapiaHTIB PO3B’s3aHHS Ta MOXKJIUBI

(dopmu npecTaBICHHS pe3yabTary
[9 MAO 1.3.1-1]

MPUITYCKA€ MOMKIIMBICTh ICHYBaHHSI
aJBTEPHATUBHOTO BapiaHTa PO3B’sI3aHHS
[9 MAO 1.3.2]

nependadyae MOKIIMBICTh 1ICHYBaHHSI
aJFTEPHATUBHOTO BapiaHTa pO3B’sI3aHHSA
MpoOJIEMHOI CUTYAIlil 3 ypaxyBaHHIM
MOKITUBUX PU3HKIB

[9 MAO 1.3.2-1]




2. Mone/siloBaHHSI IPOIeCiB i cuTyaliid, po3po0dJeHHs cTPaTerii, IVIaHiB Ail 1J151 po3B’A3aHHS MPOOJIeMHHUX

cUTyauiu




Cropuiimae 1
HEPETBOPIOE
1H(pOopMaIIio
MaTeMaTHYHOTO 3MICTY
[MAO 2.1]

nobupae, BIOPSJIKOBYE, (PiKCye, MEPETBOPIOE
3BYKOBY, TEKCTOBY, rpadiuHy iHPOpMAIIit0
MaTeMaTUYHOTO 3MICTY 3 HAIMHUX JKEpel
[9 MAO 2.1.1]

3HAXOJUTH 1 OTMPaIbOBY€ 1HPOPMAITit0
MaTeMaTHYHOTO 3MICTY, BU3HAYA€ JOCTATHICTh
iH(MOpMAaIIii 1 HATIHHICTH JKEpe

[9 MAO 2.1.1-1]

BukopucToBy€e 00UnCIIOBaIbHI Ta FpadivHi
MOYKJIMBOCTI CIIEI1aJ1130BaHOrO
MIPOTPAMHOT0 3a0€3MeUeHHS s
cUcTeMaTH3allli Ta IHTepnpeTalii JTaHux 1
noOyI0BY JTOMIOMIKHUX MoJieiein

[9 MAO 2.1.1-2]

BUKOPHUCTOBYE 1H(POpMAIIHHO-KOMYHIKaIliiHI
TEXHOJIOTI1 /ISl OTIPAIIOBAHHSI, IIEPETBOPCHHS
1 momupeHHs iHdOopMaIlii MaTeMaTHIHOTO
3MICTY, BUCJIOBIIIO€ BIIACHI CY/IKECHHS

[9 MAO 2.1.2]

MIPEJICTABIIAE 1 MOMHUPIOE 1H(POPMAITiTo
MaTeMaTUIHOTO 3MICTY 3 BUKOPHUCTAHHSIM
pi3HHX 3ac00iB, 30KkpeMa 1u(poBUX,
BHCJIOBIIIOE BJIACHI CYIIKCHHS

[9 MAO 2.1.2-1]

MEPETBOPIOE 1HPOPMAITIF0 MATEMAaTUHIHOTO
3MICTY Pi3HUMH CIIOCOOAMHU Y Pi3HI hpopmH,
30KpeMa 3 BUKOPUCTaHHSM 1HQOpMaLiiHO-
KOMYHIKAI[IHHUX TEXHOJOT1i

[9 MAO 2.1.2-2]

Po3pobiisie crparerii
pO3B’sI3aHHS
poOIeMHUX
CUTYyaIlii

[MAO 2.2]

IIyKae MiX0AU Ta BU3HAYAE BIIACHUM CTIOCIO
PO3B’s13aHHS TPOOJIEMHOI CUTYaITl]
[9 MAO 2.2.1]

y CHIBMpaIli 3 IHIIUMH 0CO0aMH TUTAHYE i,
CTIpsSIMOBaHi Ha PO3B’sI3aHHS IPOOIEMHOT
cUTyarii

[9 MAO 2.2.1-1]




BUSIBJISIE THILIATUBY Ta MPOIOHYE 171€1 00
X0y pO3B’si3aHHS MPOOJIEMHOT CUTYyaITli
[9 MAO 2.2.1-2]




BHUKOPHUCTOBYE PI3HOMAHITHI M1IXOIN
JUTSL pO3B’SI3aHHS TPOOJIEMHOT CUTYaIlil
[9 MAO 2.2.2]

MIPOTIOHY€E AIBTEPHATHUBHI CIIOCOOU
PO3B’s13aHHS IPOOJIEMHOI CUTYaITi1
[9 MAO 2.2.2-1]

CTBOprOE MareMaTU4Hy
MOJI€JIb MPOOJIEeMHOT
cuTyari

[MAO 2.3]

BH3HAYa€ KOMIIOHEHTH NPOOJIIEMHOI CUTYallli
Ta B3a€EMO3B’ I3KH MK HUMH, 3I1HCHIOE
nepexija Bij aOCTPaKTHOTO JO0 KOHKPETHOTO 1
HaBMaKU

[9 MAO 2.3.1]

BHU3HAYa€ KOMIIOHEHTH MaTeMaTUuyHOI MOZENI
poOJIEMHOI CUTYaIlli, B3aEMO3B’ I3KU M1k
HUMHU, 1X IOCTaTHICTh AJIA 3alHUCy
MpoOJIEeMHOI CUTYaIlll y MaTeMaTUYHOMY
BUIISIL

[9 MAO 2.3.1-1]

3IIHCHIOE TIepexiJl BiJ aOCTPaKkTHOTO A0
KOHKPETHOIO 1 HaBMaK1
[9 MAO 2.3.1-2]

Oyaye MaTeMaTH4Hy MOJIETh MPOOIEeMHOT
CUTYallii, Tope4Ho J00upae MaTeMaTUIHUN
amapart Jisi moOyI0BH MOJIeNi

[9 MAO 2.3.2]

CaMOCTIHHO Ta B TPy Oylye MaTeMaTUuIHy
MOJIeTTh TIPOOJIEMHOT CUTYaIlii, TOPEIHO
no0upae MaTeMaTHYHUHN amapar Jist
moOy/10BU MOJIEN1

[9 MAO 2.3.2-1]

3HAXOIUTh JOAATKOBI JaH1 JUIS
BJIOCKOHAJIEHHSI MOJIEJIl Ta BPAXOBY€ MOKJIUBI
PU3HUKHU

[9 MAO 2.3.2-2]

[Tonae pe3ynbraru
pO3B’sI3aHHS
poOJIeMHOT

dbopmyroe Ta BimoOpaxae y 3pyuHii s
CHPUUHATTS popMi pe3ybTaTu
PO3B’s13aHHS IPOOJIEMHOI CUTYaIli1, 30Kpema 3

(GopMyITIOE pe3ybTaTH pO3B’I3aHHS
poOJIeMHOI CUTYyaIii
[9 MAO 2.4.1-1]




CUTYyarlii Ta

BUKOPUCTAHHAM 1H(pOpMaIIiitHO-




KOHCTPYKTHBHO
00roBOPIOE 1X
[MAO 2.4]

KOMYHIKaIlIHHUX TEXHOIOT1H

[9 MAO 2.4.1]

Bi0Opaxae y 3pyuHiid Jisl CHpUUHSATTS Popmi
pe3yabTaT po3B’A3aHHS MPOOIEMHOT
CUTYallii, 30KpeMa 3 BUKOPUCTAHHIM
1H(MOpMaIITHO-KOMYHIKAI[IHHUX TEXHOJIOT1H
[9 MAO 2.4.1-2]

IPEICTABIIAE PE3YIIBTATH PO3B’ SI3aHHS
npoOJIEMHOI CUTYyallii, OOTPyHTOBYIOUH iXHE
3aCTOCYBaHHs

[9 MAO 2.4.2]

IIPENCTABIIAE PE3YABTATA PO3B’ A3aHHS
poOJIeMHOI CUTYyallil, HABOJUTh apTyMEHTH,
(opMyITI0€ KOHTPAPTYMEHTHU, KEPYIOUU

IpU bOMY BIACHUMHU EMOLISIMU

[9 MAO 2.4.2-1]

BUCJIOBJIIOE 1]1€1, OB’ s13aH1 3 PO3YMIHHSM
poOJIEMHOI CUTYaIli1
[9 MAO 2.4.2-2]

3. KpuTrruHe OLiHIOBAHHS MPOLIECY TA Pe3yJbTaTy PO3B’SI3aHHA NPOOJEeMHUX CUTYaLIi

O1iHI0€ aHi
poOJIeMHOI cuTyaIlii,
HEOOX1aHI1 1 TOCTATHI
TS 11 pO3B’sI3aHHS

[MAO 3.1]

OLIIHIOE€ HEOOXIIHICTD 1 JOCTATHICTh JaHUX
JUTSL O3B’ I3aHHS MPOOJIEMHOT CUTYaIli1
[9 MAO 3.1.1]

aHaJi3ye JaHl Ta HEB1JIOMI €JIEMEHTH
MpoOJIEMHOI CUTYaIli1, BA3HAYAE IXHIO
IOCTATHICTb YM HAUIUIIKOBICTH

[9 MAO 3.1.1-1]

BCTAHOBJIIOE 3AJIEKHICTh MK €JIEMEHTAMU
MpoOJIEeMHOI cUTyaIlii
[9 MAO 3.1.1-2]




IIPOTHO3YE PE3yIbTaT pO3B’I3aHHS BCTAHOBITIOE aHAJIOTIIO MK PE3yIbTaTOM
poOJIEMHOI CUTYaIlii 3a71€KHO BiJl 3MIHH 3aMpONOHOBAHO1 Ta Pe3yJIbTaTOM B1IOMO1
HasIBHUX JAaHUX poOJIEMHOI cUTYyaIii

[9 MAO 3.1.2] [9 MAO 3.1.2-1]




Kputnyho oriiHtoe
crocio
pPO3B’sI3aHHS Ta
pi3HI Mozem
poOIeMHOT
cuTyailii, ooupae
palioHaJIbHUI
IUISIX 11
pO3B’sI3aHHS
[MAO 3.2]

OIIIHIOE Pi3H1 CrTOCOOU PO3B’SI3yBaHHA Ta
Pi3HI Mozl MPOOIEMHOT CUTYaITli
[9 MAO 3.2.1]

OI[HIOE MEXI1 1 TOYHICTH PE3YJIbTaTy
PO3B’s13aHHS IPOOJIEMHOI CUTYaIlii,
IHTEPIPETY€E MOTO 3aJICKHO B XapakTepy 1
cepenoBuUIla MPOOIIEMHOI CUTYaITii

[9 MAO 3.2.1-1]

MIPOTHO3YE PE3YJBTAT PO3B’ A3aHHS
MpoOJIEMHOI CUTYAIlli 32 YMOBHU MOKJIMUBOTO
3aJIy4€HHS JI0AaTKOBUX JAHUX

[9 MAO 3.2.1-2]

no0upae BIAMOBIIHY MaTeMaTHIHY MOJIEITh
710 MPOOJIEMHOT CUTYaIIii 3 KUTBKOX
MOYKJIUBUX

[9 MAO 3.2.2]

puiiMae pileHHs o0 BUOOpy
parioHaJIbHOTO CIIOCO0Y PO3B’ I3aHHS
poOIEMHO1 CUTYaIlli, BUALISE 1 KOHTPOJIOE
MIPOMIXKHI PE3YABTaTH PO3B’ A3aHHS
poOIEeMHOI cUTyarrii

[9 MAO 3.2.2-1]

BUIIPABJISiE MOMUJIKUA, POOUTH BUCHOBKH Ha
OCHOB1 OTPUMaHUX Pe3yJIbTaTIB
[9 MAO 3.2.2-2]

4. Po3BUTOK MaTeMaTH4YHOI'0 MU CJICHHS /ISl I3HAHHS 1 IePeTBOPEHHs AiliCHOCTI, BOJIOAIHHS MATEMAaTHYHOIO

MOBOIO




Mucnutb BU3HAYAE 3B A3KU MiXK MaTeMaTHIHUMHU BU3HAYAE, OMMCYE Ta aHAII3YE 3B’ I3KH MIXK
MaTEMaTUYHO 00’exTaMu Ta 00’ €KTaMH pPeabHOTO CBITY MaTeMaTUYHUMU 00’ €KTaMH Ta 00’ €KTaMu
[MAO 4.1] [9 MAO 4.1.1] PEabHOTO CBITY, a TAKOX MiXK
MaTeMaTHYHUMH 00’ €KTaMu

[9 MAO 4.1.1-1]




OOTPYHTOBAHO TOSICHIOE X1J] CBOiX MIpKyBaHb,
aHaI3ye 1 OIIHIOE 1X 3 OISy HA IOKA30BICTh
[9 MAO 4.1.1-2]

OB’ SI3y€ Pi3HI €IEMEHTH MaTeMaTUIHIX
3HaHb 1 BMIHb, Y3araJIbHIOE 1X, POOUTH
BHCHOBKH

[9 MAO 4.1.2]

dbopMyITrOe IPUTTYIIICHHS 1 TOCTIHKY€E TXHIO
ICTUHHICTb PI3HUMH CIIOCO0aMU

[9 MAO 4.1.2-1]

OB’ sI3y€ Pi3HI MaTeMaTUYH1 3HAHHS 1 BMIHHS,
y3arajbHIOE X, POOUTH BUCHOBKH
[9 MAO 4.1.2-2]

BH3HAYA€ HEJIOMIKH Y BIIACHUX
MaTeMaTUYHUX 3HAHHSX 1 BMIHHSX Ta
HaMAaraeTbesl iX yCYHyTH

[9 MAO 4.1.3]

BU3Ha4Yac HCI[OJ'IiKI/I Y BJIIACHUX MAaTCMaTUYIHHX
3HAHHSX 1 BMIHHSAX Ta HaMaraeThes iX

YCYHYTH
[9 MAO 4.1.3 -1]

3acTocoBye
MaTeMaTH4HI TOHSTTS,
¢dakTu Ta
MOCTIJOBHICTH i
JUISL PO3B’ SI3aHHS
poOIEeMHUX
cuTyariu

[MAO 4.2]

JIOIIJIBHO JOOWpaE MaTeMaTUIH1 TOHSTTS,
(baKkTH Ta TOCIIAOBHICTD JIIH JIJIs
PO3B’s13aHHS IPOOJIEMHUX CUTYaIlii

[9 MAO 4.2.1]

JIOIIJIBHO JOOMpaE MaTeMaTU4YH1 TOHSTTS,
(dbakTH Ta MOCIIAOBHICTD JIIH JJIs PO3B’sI3aHHS
npOoOJIEMHUX CUTYaIll 1 OfepKaHHS

pe3yabpTary
[9 MAO 4.2.1-1]

BHUKOHYE€ ONEpallii 3 MaTeMaTUYHUMU
00’€KTaMM 1 BUKOPUCTOBYE pi3H1 (GopMHU
npescTaBieHHs IHpopMallii, 3A11HCHIOE

nepexoAu Mi>K HUMH B IPOLEC] PO3B’ AI3aHHS

npoOJIEeMHOI CUTYyalii
[9 MAO 4.2.2]

BUKOPHUCTOBYE IONEPENHBO HAOYTI 3HAHHS 1
BMIHHS B 1HIIIMX KOHTEKCTaX
[9 MAO 4.2.2-1]

BUKOHYE OIepallii 3 MaTeMaTHYHUMHU




00’€KTaMu 1 BUKOPUCTOBYE pi3HI (popMu




MpeICTaBICHHS 1H(pOpMAITIi
[9 MAO 4.2.2-2]

3MIMCHIOE TIEPEX1T BiJl OMHIET A1l A0 1HIIOI B
mpoiieci po3B’si3aHHs MPOOIEMHOT CUTYaITil
[9 MAO 4.2.2-3]

BUKOPUCTOBYE MIPHIIAJIS Ta 1HHOPMAIIIITHO-
KOMYHIKAIIiTH1 TEXHOJIOT11

[9 MAO 4.2.3]

BUKOPUCTOBYE MIPHIIAIIS Ta 1HHOPMAIIIITHO-
KOMYHIKaIIiHI TeXHOJIOT11 A1 3HaXOHKCHHS
Ta MPEICTABICHHS PE3YJbTaTy

[9 MAO 4.2.3-1]

Bononie
MaTeMaTUYHOIO
TEPMIHOJIOTIELO,
€(hEeKTUBHO
BUKOPHUCTOBYE Ti
[MAO 4.3]

YUTAE Ta PO3yMi€ TEKCTH MaTEMaTHIHOTO
3MiCTy, (POpMyJTIOE MaTeMaTHUUH1 MOHSTTS 1
dbakTH, TOUUIBHO Ta MPaBUIHHO
BUKOPUCTOBYE MaTeMAaTUYHY TEPMIHOJIOTIIO 1
CHUMBOJIIKY

[9 MAO 4.3.1]

YUTAE Ta PO3yMi€ TEKCTU MATEMATUYHOTO
3MICTY, BUKOPUCTOBY€ MaTeMaTH4HI1
MOHATTSA 1 PaKTH, MOSCHIOE TXHE 3aCTOCYBaHHSI,
HABOAUTH apTYMEHTH
[9 MAO 4.3.1-1]

JOLITBHO Ta MPABIJILHO BUKOPHCTOBYE
MaTeMaTUIHYy TEPMIHOJIOT1IO 1 CHMBOJIIKY
[9 MAO 4.3.1-2]

BHCJIOBIIFOETHCS 3MICTOBHO, TOYHO,
JIAKOHIYHO, YITKO CTPYKTYPYIOUU BIACHE

MOBJIEHHS
[9 MAO 4.3.2]

dbopMyiTtoe 3a1aHy IPOOJIEMHY CUTYAIIO
MaTeMaTHYHOIO MOBOIO
[9 MAO 4.3.2-1]




BUCJIOBIIIOETHCS 3MICTOBHO, TOYHO, JJAKOHIYHO,
CTPYKTYpPYIOUH BIIaCHE MOBJICHHS 1
JTOTPUMYIOUHCH TUIAHY TTOB1IOMIICHHS

[9 MAO 4.3.2-2]




Cmpykmypa npozpamu

[Iporpamy nogano y dbopmi Tabuuili, KOKHUN CTOBHNYMK SIKOT MICTUTh OUYIKYBaH1 pe3y/bTaTh HaBYaHHS, BIAMOBIAHI oMy
3MICT HaBYaJIBHOTO MaTepiajly Ta BHAM HABYAJIBHOI MISUIBHOCTI JJIsi iX JOCSTHEHHS BiAmoBigHO. Ou4iKyBaHI pe3ysbTaTu
HaBYAJIbHO- MI3HABAIBHOI JISTILHOCTI YUHIB € 00’ €KTOM KOHTPOJIIO i OI[IHIOBaHHSI.

3MICT HaBYAJILHOTO MaTepiaay CTPYKTYpPOBAHO 3a TEMaMH KypcCy anreOpu BiAmoBiaHO st 7, 8 19 kiaciB.

Yuutens/yunTenbka MoOXe 31HCHIOBaTH (POPMU Oprasizailii OCBITHBOTO MPOIIECY Ta BU/IIB HABUYAIBHOI AISUTHHOCTI
3100yBayiB OCBITH HA BIIACHUN PO3CY/I 3QJICKHO B1J] piBHS MiATOTOBAHOCTI KJIACy, 1HIMBIIyaIbHIUX OCBITHIX TPAEKTOPIN
3100yBa4iB OCBITH TOIIO. 3aJIEKHO BiJ] KIJTLKOCTI TOWH Ta PIBHS MIATOTOBAHOCTI KJIACy BUMUTEIL/BUUTEIIbKA MOXKE O0UpaTH, SKi 3
BJIACTUBOCTEH, TeOpeM, GOopMyJI, 3a3HAYCHUX Y 3MICTI, TTO/IaBaTH 3 TOBEACHHSM, a SIKi — 0€3 TOBEJACHHS; Ta JOBEICHHS IKUX
BJIACTUBOCTEH, TeopeM, GopMy 3700yBadi OCBITH MAIOTh JIUIIIE PO3YMITH, a SKi — MOBUHHI BMITH JJOBOJUTH.



RJac

OuikyBaHi pe3yJibTaTH HABYAHHS

3100yBaviB OCBITH

3MicT HaBYAJILHOTO MaTepiaxy

Buau HaB4aJabHOI AiAJILHOCTI YYHIB

Tema 1. JIHIHHI PIBHSIHHS 3 OJHIEIO 3MIHHOIO




Po3ni3Hae niHiiTHE PIBHSAHHSA 3 OIHIEIO
3MIHHOIO CepeJl JaHUX PIBHSHb;
HABOJUTH NMPUKJIAIN: PIBHOCHIBHAX
PIBHSIHB; JIIHIHHUX PIBHSIHB 3 OJTHIEIO
3MIHHOIO; JIIHINHUX PIBHSAHB 3 OJIHIEIO
3MIHHOIO, SIK1 MaIOTh OJIMH KOPiHb, 031114
KOPEHIB, HE MalOTh KOPCHIB;

dopmyuroe:

O3HAUCHHS PIBHSIHHS, KOPEHS
(pO3B’sI3Ky) pIBHSHHS, PIBHOCHJIHHUX
PIBHSIHB, JIIHIWHOTO PIBHSHHS 3 OJHIEIO
3MIHHOIO;

* OCHOBHI BJIaCTUBOCTI PIBHSHHS;

MOSICHIOE:
* 1110 O3HAYA€ PO3B’sI3aTH PIBHSIHHS;
* 110 TaKe PIBHOCWJIbHI PIBHSHHS;

3a IOTIOMOTOIO SIKUX
MEePETBOPEHDb JAHOTO PIBHIHHS
MOKHA OTPUMATH PIBHSHHS,
PIBHOCUJIbHE JaHOMY;
XapaKTepu3ye:

BUIIAJIKW, KOJIU JIIHIMHE
PIBHSHHS 3 OJJHIEIO 3MIHHOIO Ma€e
OJIMH PO3B’SI30K; Mae 0€3714
pO3B’sI3KIB; HE Ma€

3aranpH1 B1JIOMOCTI PO PIBHSHHS.
PiBHOCWIIBHI PIBHSIHHS.

JIiH1liH1 PIBHAHHS 3 OJHIEIO
3MiHHOO. PO3B’s13yBaHHs JTIHIHHUX
PIBHSIHb.

Po3B’s13yBaHHs 3a/1a4 3a
JIOTIOMOTOFO JIIHIWHUX PIBHSHb.
PiBHSIHHSA SIK MaTeMaTUYHA MOJIENb
3a;a4dl

BukonaHHs BIpaB Ta pO3B’A3yBaHHs
3a/1a4 (YCHO Ta MUCbMOBO),
nepen0aueHruX OYiKyBaHUMU
pe3yJibTaTaMy HaBYaHHS, CAMOCTINHUX 1
TEMaTUYHUX KOHTPOJIBHUX POOIT, IHIITUX
BUJIIB POOIT JJIsl A1arHOCTHUKH,
KOHTPOJIIO 3HaHb Ta OL[IHIOBAHHS
pe3yibTaTiB HaBUaHHS.

CamocriitHa po60Ta 3 MiAPYYHUKOM Ta
JIOJIATKOBOIO JiiTeparypoto. [Tomryk
iH(hOpMAIIii B IHTEPHETI.
JlocmiiHUIIbKA, POEKTHA Ta TOITYKOBa
JSUTBHICTB. BUCTYIH 3 TOMOBIASIMU.

[HauBigyanpHa, KOJEKTUBHA Ta TPYIIOBA
pobota i poboTa B mapax IiJi yac

PO3B’sI3yBaHHS MPOOJIEMHUX CUTYaIliil.

JunakTudHi irpu




PO3B’SI3KIB;

* eTanu po3B’sA3yBaHHS 3aa4i 3a
JIOTIOMOTOO PIBHSIHHS;

YCBIZOMJIIOE, 1110 JIIHIIHI PIBHSAHHSA 3
OJTHIEIO 3MIHHOIO Ta PIBHSHHS, SKI
3BOAATHCSA J0 JIHIMHUX, MOXKYTh
CIIYyT'yBaTH MaTEMaTHYHUMH MOJCIISIMH
peaTbHUX KUTTEBUX CUTYAIIH;
CKJIQ/IA€ PIBHSIHHS 32 YMOBOIO TEKCTOBOI
3aj1aui;

PO3B’sI3Y€: JIIHINHI PIBHIHHSA 3 OJHIEIO
3MIHHOIO 1 PIBHSIHHSI, 1110 3BOJSATHCS 0
HMX; TEKCTOBI 3a7a4l 3a JOITOMOT0IO0
THIAHUX PIBHSHB 3 OJTHIEI0 3MIHHOIO;
CTBOPIOE MAaTEeMAaTUYHYy MOJICIIb

3aja4l y BUIVISII PIBHSHHS,

PO3B’SI3Y€ CIOKETHI 3a1a4i 3

peaJibHUMHU JAHUMHU I0A0: Oe3IeKu
PYXY; PO3PaxXyHKY CIMEHHOTO OFOIIKETY,
MOJKJIMBOCTI 31HCHEHHS MacIITaOHUX
MOKYTOK; O€3MEKH 1 0XOPOHU 37I0POB’S;
MPAKTUYHHUX ACTIEKTIB (JiIHAHCOBUX
MUTaHb

Tema 2. HIJII BUPA3HN




Po3ywmie, 1110 Take YUCIOBUI

BUpa3, BUPa3 31 3MIHHUMH,

PO3pi3HsI€: YHCIIOBI BUPA3U Ta

BUpPAa3H 31 3MIHHUMH; OHOWICHU CEePeJl

IHIIMX anreOpaiyHuX BUPaA3iB,

Bupasu 31 smigaumu. Lim
palioHaJIbHI BUPA3H.

ToroxHuicth. ToTOXHI

NEPETBOPEHHS BUPA3Y.

BukoHaHHS BIIpaB Ta po3B’s3yBaHHS
3as1a4 (YCHO Ta MMCHhMOBO),
nependaueHux OYiKyBaHUMU
pe3yabTaraMy HaBYaHHS, CAMOCTIHHHUX 1

TEMaTUYHUX KOHTPOJIBHUX POOIT, IHIITUX




OJTHOYJICHU CTaHJAAPTHOTO BUIIISITY
cepe IHIIMX OAHOYICHIB, MOAI0H1
OJTHOYJICHW; MHOTOUWICHH CEepPe]]

1HIMX anreOpaiyHuX BUPa3iB,
MHOTOYJICHU CTaHAAPTHOTO BUTIISITY
cepel IHIIMX MHOTOYJIEHIB, MOI0H1
YJICHH MHOTOWICHA; MHOTOUJICHH, JIJIS
MIEPETBOPEHHS IKUX MOKHA
3aCTOCOBYBaTH (POpMyIH, K1 BKa3aHO B
3MICTI;

YMTAE YHCIIOBI BUPA3U Ta BUPA3HU 31
3MIHHUMU, BUKOPHUCTOBYIOUHU
MaTeMaTH4IHy TEPMIHOJIOT1IO;

3ammMCy€ YUCIIOB1 BUPA3u Ta BUPA3H 31
3MIHHHUMH, ITOJaH1 B TEKCTOBIH (opmi, 3
BUKOPHUCTAHHSIM MaTeMaTHIHOT
CHMBOJIIKH;

HABOAUTH NMPUKJIAIM: YUCITOBUX
BHpa3iB; BUPA3iB 31 3SMIHHUMU;
OJIHOYICHIB Ta OJTHOYJICHIB
CTaHJAPTHOTO BUTJISAY; MHOTOUJICHIB Ta
MHOTOYJICHIB CTaHIAPTHOTO BUTTISIY;
TOSICHIOE:

SK 3HAWTH YUCIIOBE 3HAYCHHS
BUpa3y 31 3MIHHUMU TIPH 33 IaHUX
3HAYCHHSX 3MIHHHUX;

* 110 TaKe TOTOXKHI BUPa3U, TOTOXKHICTb,

TOTOXKHE IIEPETBOPEHHS BUPA3Y,

CrerniHb 3 HATypaJIbHUM
MOKa3HUKOM. BiacTuBocCTi
CTENeHs 3 HAaTypaJlbHUM
HNOKa3HUKOM.

Onnounen. IligHecenns
OIHOYJIEHIB O CTENEHS.
MHOX€EHHS OIHOYIEHIB.
MuorowwieH. IToni0H1 WwieHn
MHOTOWIEHA Ta IX 3BEICHHS.
CreniHp MHOTOWJICHA.

JlopaBaHHS, BIqHIMAHHA 1
MHO>KCHHSI MHOTOYJICHIB.

dopmynu KBajipara JIBOYJICHA,
PI3HHMII KBAJPaTiB, CYMH 1 Pi3HUIII
KyOiB.

POSKHaﬂaHHﬂ MHOT'OYJICHIB Ha
MHOXXHHKH

BHJIIB POOIT JIS J1arHOCTHUKH,
KOHTPOJIIO 3HAHb Ta OI[IHIOBAHHS
pe3ynbTaTiB HaBYaHHS.

CamocriitHa po60Ta 3 MIAPYYHUKOM Ta
JIOJIaTKOBOIO JiiTepaTyporo. [lomryk
iH(bOpMAIIii B IHTEPHETI.
JlociTHUTIbKA, IPOEKTHA Ta TOITYKOBA
JISUTbHICTB. BUCTYIH 3 1OMOBIASIMU.

[auBigyanpHa, KOJEKTUBHA Ta TPYIIOBA
pobota i poboTa B mapax IiJi yac

PO3B’sI3yBaHHs MPOOJIEMHUX CUTYaIli.

JunakTudHi irpu




OOAHOYJICH CTAHAAPTHOI'O BUITIAAY,




Koe(DIIi€HT; MHOTOYICH CTaHIAPTHOTO
BUIJISY;
po3ymie:

CYTHICTb Jii I1IHECEHHS J10
CTEIEHS 3 HATypaJbHUM MOKA3HUKOM;
3a/1a4il PO3KJIaJJaHHs] MHOTOUJICHA Ha
MHOXKHHUKH;

MpaBUJia JI0/IaBaHHS,

BITHIMAHHS 1 MHOKEHHS
MHOT'OWIEHIB;

JIOBEJICHHSI BJIaCTUBOCTEU
CTETICHS 3 HAaTypaIbHUM
MOKa3HUKOM; (pOPMYJIIOE:

O3HAYCHHS OJHOYICHA, CTCIICHS 3
HaTypaJIbHUM MTOKa3HUKOM; MHOTOYJICHA,
MOIOHMX YWICHIB MHOTOYJICHA, CTCIICHS
MHOT'OWICHA;

BJIACTMBOCTI CTEIICHS 3
HaTypaJbHUM TTOKa3HUKOM;

MpaBUJia MHOKCHHS
OJTHOYJIEHA 1 MHOTOWJIEHA,

MHOXKEHHS JIBOX MHOT'OYJICHIB;
3alUCY€ Ta OOIPYHTOBYE:

BJIACTUBOCTI CTETICHS 3
HaTypaJbHUM TTOKa3HUKOM;

(hopMyu CKOPOYEHOTO
MHOXXEHHS; PO3B’SI3y€ BIIPABH, 1110
nependayaTh: 0OYMCICHHS 3HAUCHHS




YHCIIOBOTO
BUpa3y Ta BUpa3y 31 3MIHHUMU 13

3aJlaHUM 3HAUYE€HHSIM 3MIHHHX; TOTOXKHI




MEPETBOPEHHS BUPA3iB Ta JOBEICHHS
TOTOKHOCTEHN; 3aCTOCYBAHHS
BJIACTUBOCTEH CTETCHS 3 HATypaIbHUM
MMOKA3HUKOM JIJIs CIIPOIIIEHHS BHPa3iB Ta
OOYHCIIECHHS TXHIX 3HAYEHb; 3BEICHHS
OJTHOYJICHA JTO CTAHAPTHOTO BUTIISIY;
BHU3HAUEHHA KOe(DIILli€EHTA 1 CTETEHS
OJTHOYJICHA; MHOXKCHHS OJTHOUYJICHIB Ta
M JHECEHHS OJJHOWIEHA 10 CTEIICHS;
3BEJCHHS NMOAIOHUX YIEHIB MHOTOYICHA;
BU3HAYEHHS CTEIIEHSI MHOTOUJICHA;
MEePETBOPEHHA JOOYTKY OJHOUJICHA 1
MHOTOWICHa, CYMH, PI3HUII, JOOYTKY
JIBOX MHOTOYJICHIB y MHOTOYJICH;
PO3KJIaJIaHHSI MHOTOUYJICHA HA MHOKHUKH
CrIocoOOM BUHECEHHSI CITIIBHOTO
MHOKHHKA 32 JYXKKH, CIOCOOOM
rpyIyBaHHS, 32 GOpMyIaMu
CKOPOYEHOTO MHOXKEHHS Ta 13
3aCTOCYBAaHHSIM K1JIBKOX CIIOCOOIB;
BUKOPHCTAHHS 3a3HAUYCHUX TIEPETBOPEHD
JUTSI CTIPOIIICHHSI BUPA3iB, TOBEICHHS
TOTOXKHOCTEH, 0OYHMCIICHHS 3HAUYCHb
BUpa3iB, pO3B’A3yBaHHS PIBHSIHbB, 3314

Ha NOIUIBHICTD IIJIUX YHCEI TOIIO

Tema 3. ®YHKIIII




HaBoauTs npukJaam:
(YHKI1OHATBHUX 3aJI€KHOCTEH;

JTHIAHUX QYHKIIH;

DyHKIIIOHAJIbHA 3aJIEKHICTh MIXK
BEJIMYNHAMHU IK MaTeMaTu4yHa
MOJIEJTh peaIbHUX TPOLIECIB.

BukoHaHHS BIIpaB Ta po3B’s3yBaHHS
3as1a4 (YCHO Ta MMCHhMOBO),
nependaueHux OYiKyBaHUMU







po3ymie:

SIK1 3aJ71€KHOCTI MIXK
BEJMYMHAMHU € (PYHKIIIOHATLHUMH,
* CYTHICTb TTOHATTA (PYHKIIIT,

10 IpsiMa IPOMOPLIMHICT €
OKpPEMHUM BUJIOM JIIHIHHOI (DyHKIIT;
MOSICHIOE, 1110 TaKe: apryMeHT; (QyHKIII;
o0nacTb BU3HaYeHHs PYHKIIi; 00JaCTh
3HaYeHb (QYHKIIT; rpadik QyHKIIT;
(hopMyJII0€ O3HAUCHHS TIOHSATD:
dbyHK1is; Tpadgik yHKIT; TiHIHHA
GbyHKIIIS; TTpsiMa MPOIOPIIIHHICTD;
pO3Mi3HAE JiHIMHY QYHKIIIO Ta MPIMY
MIPOTIOPIIIAHICTE Cepel IHIUX PYHKITIH;
YCBiIOMUTIOE, 1110 JTiHIHHI QyHKIIIT
MOXYTb CIYTyBaTH MareMaTHUHUMU
MOJIEJISIMU PEANbHUX KUTTEBUX
CUTYyaLlll;

HA3MBA€ Ta LTIOCTPYE HA MPUKIATAX
criocoOu 3a1aHHs PyHKIIIT;

onucye noOynoBy rpadika QpyHkuii,
30KpeMa, JIIHINHOT Ta 11 OKpeMOoro BUY
— IpSIMOi MPONOPLIAHOCTI;

PO3B’fA3y€ BINPABH, L0
nepeadavYarOTh: 3HAXOHKESHHS 00I1acTi
BU3HAYCHHA (DYHKII1; 3HAXOKCHHS

3HaYeHHsI (PYHKIIIT 32 JaHUM 3HAUCHHSIM
aprymenTy; nmoOynoBy rpadika J1HIHHOI

®yukuisa. O6macTh BU3HAUECHHA Ta
o0nacTh 3HaUYeHb (PyHKIII].
CnocoOu 3agaHHs QyHKITI.

I'padix byHKIii.

JliniitHa dyHKIs, 11 rpadik Ta
BJIACTHUBOCTI

pe3ybpTaTaMu HaB4aHHS, CAMOCTIHHUX 1
TEMaTUYHUX KOHTPOJIBHUX POOIT, IHITUX
BHJIIB POOIT JIS J1arHOCTHUKH,
KOHTPOJTIO 3HAHb Ta OI[IHIOBAHHSI
pe3ynbTaTiB HaBYaHHS.

CamocriitHa po60Ta 3 MIAPYYHUKOM Ta
JOJIATKOBOIO JiiTeparypoto. [Tomryk
iH(bOpMAIIii B IHTEPHETI.
JlocniiHULIbKA, POEKTHA Ta MOLITYKOBA
JUSITbHICTh. BUCTYIH 3 1OMOBIASIMU.

[aauBigyanpHa, KOJIEKTUBHA Ta TPYIIOBA
pobota i poboTa B mapax IiJ1 yac

PO3B’sI3yBaHHsI MPOOJIEMHUX CUTYaIIii.

JlunakTudHi irpu




GbyHKIIIT; 3HaXO/KEHHSI 3a TpadikoM
byHKI1T 3HaYeHHS QYHKITIT 32 TaHUM




3HAYEHHSIM apTyMEHTY 1 HaBMaKu;
BU3HAYEHHS OKPEMUX XapPaKTEPUCTHK
dyHKIii 3a 11 rpadikom (Hy1, T0AaTHI
3HAYCHHS, B1JI’€MHI 3HAUCHHS );
BHKOPHMCTOBYE JTiHIIHY QYHKIIIIO Ta i1
rpadik AJis MOJETIOBAHHS peaJbHUX
MPOIIECIB

Tema 4. CACTEMM JIIHIMHUX PIBHSIHB 3 JIBOMA 3MIHHUMMU




Po3mnizHae piBHAHHS 3 IBOMA 3MIHHUMH,
JHIMHI PIBHSHHS 3 IBOMA 3MIHHUMH
cepell IHITUX PIBHIHB;

HABOAMTD NMPUKJIAAU: PIBHIHHSA 3 TBOMA
3MIHHUMHM; JIIHIHHOTO PiBHSIHHS 3 IBOMA
3MIHHUMU;, CUCTEMH JBOX JIIHIMHUX
PIBHSIHB 3 IBOMA 3MIHHUMU;

(opmyJiro€ 03HaYEHHS: JIIHIITHOTO
PIBHSIHHSA 3 IBOMA 3MIHHUMU; PO3B’SI3KY
PIBHSIHHSA 3 IBOMa 3MIHHUMU; PO3B’SI3KY
CHUCTEMH JIBOX JIIHINHUX PIBHSIHB 3 IBOMA
3MIHHHMU,

MOSICHIOE:
10 O3Hayae pO3B’s13aTn
PIBHSHHS 3 JIBOMa 3MIHHHMH,

CHUCTEMY PiBHSHbB 3 JIBOMA 3MiHHUMH;
10 Take rpadik piBHIHHS 3
JIBOMa 3MIHHUMU;
Oynye rpadiku TiHIMHUX PIBHSHb 3 JBOMA
3MIHHHUMU,

PiBHSHHS 3 1BOMA 3MIHHUMU.
Po3B’s130K piBHSHHS 3 1BOMA

3MiHHUMHU. [ padik piBHIHHS

3 IBOMAa 3MIHHUMHU.

JliniifHe piBHAHHSA 3 IBOMA
3MIHHUMHU Ta Horo rpadik.

Cucrema JBOX JIHIMHUX PIBHSHB 3
JIBOMa 3MIHHUMH Ta 11 pO3B’SA30K.

Po3B’s13yBaHHS CHCTEM JIBOX
JTIHIAHUX PIBHSAHB 3 IBOMa
3MIHHUMU: TpadiuHuM CrIocoOoM;
cr1ocoOOM ITACTaHOBKH;, CIIOCOOOM
JOTaBaHHS.

Po3B’s13yBaHHs 3a/1a4 3a
JIOIIOMOT'0I0 CUCTEM JIHIHHUX
piBHsAHB. CHCTEeMa IBOX JIIHIHHUX

BukoHnaHHs BrpaB Ta po3B’s3yBaHHS
3as1a4 (YCHO Ta MMCHhMOBO),
nependaueHux OYiKyBaHUMU
pe3yabTaraMy HaBYaHHS, CAMOCTIHHHUX 1
TEMaTUYHUX KOHTPOJIHHUX POOIT, IHIITUX
BUIIB POOIT JIsI IIarHOCTUKH,
KOHTPOJIIO 3HAaHb Ta OLIIHIOBAHHS
pe3yabTaTiB HaBYaHHS.

CamocrTiiiHa po6oTa 3 MiAPYYHHUKOM Ta
J0AATKOBOIO JiTepaTtyporo. [lomyk
1H(pOpMAIIlii B IHTEPHETI.
JlocniiHUIIbKA, MPOEKTHA Ta MOLIYKOBA
JUSIBHICTE. BUCTYynU 3 JOTOBIISIMH.

[HmBigyanpHa, KOJEKTUBHA Ta TPYIIOBa
pobota i poboTa B mapax IiJ1 yac

pO3B’sI3yBaHHS MPOOJIEMHUX CUTYAII}.

JlunakTudHi irpu




XapaKTepu3ye, BUKOPUCTOBYIOUU
rpadidyHy 1HTEpHpeTaIliio, BUTIAIKU, KOJTU
CHUCTEMa JIBOX JIIHIHHUX PIBHSHB 3 JBOMA
3MIHHAMHM Ma€ OJUH PO3B’SI30K; MA€
0e3114 po3B’s3KiB; HE Ma€ PO3B’S3KIB;
OMHUCYE CTIOCOOU PO3B’SI3yBaHHS CUCTEMU
JIBOX JIIHIMHUX PIBHSIHB 3 ABOMA
3MIHHHUMU,

PO3pi3HsAE CUCTEMU JIBOX JIIHIMHUX
PIBHSIHB 3 JBOMA 3MiHHUMH, 1110 MAlOTh
OJIMH PO3B’sI30K; 0€31114 pO3B’A3KIB; HE
MarTh PO3B’SI3KIB,;

CKJIAJIA€ CHCTEMH PIBHSHB 32 YMOBOIO
TEKCTOBOI 3aj1aul;

YCBiIOMJIIOE, 11I0 CHCTEMU JIHIMHUX
PIBHSIHb MOXYTh CITyTYBaTH
MaTeMaTHYHUMH MOJICISIMH PeaJIbHUX
KUTTEBUX CUTYAIIIH;

PO3B’SA3y€: CUCTEMH JIBOX JIHIHHUX
PIBHSIHB 3 IBOMA 3MiHHUMU BKa3aHUMU y
3MICTI1 CITOCOOaMH; 3aJ1a4l 3a JOIIOMOIOIO
CHUCTEM JIBOX JIIHIHHUX PIBHSHB 3 JIBOMA
3MIHHUMU,

CTBOPIE MaTEeMAaTHYHY MOJICIIb 3aj1adl y
BUTJISII CUCTEMU PIBHSIHB

PIBHSHB 3 JIBOMA 3MIHHHMH SIK
MaTeMaTHYHa MOJEIb 3aa4l




Jonarkosi Temmu:
UliieHHA OQHOYICHA HA OQHOUYICH.
Keaapar cymn Tpeox BUpa3zis.
Ky cymu Ta KyD pisHHII IBOX BHPAa3iB.
DOpMYIH U PO3KIAJAHHA HA MHOMKHHKH BUpazie Buay a” — " 1 a" + 5", Baacmue
posTamyeaHHa rpadikie A1Box MHITHUX dyHKITIH.
Po3e’sa3yBanus NIHIHHHX PIBHAHL 3 IapaMeTpaMH.

JliniiiHe piBHAHHS 3 TPROMA 3MIHHHMH, CHCTEeMa TIHIHHUX PIBHAHL 3 TPHOMA 3MIHHHMM



RJac

OuikyBaHi pe3y/jibTaTH HABYAHHS

3100yBaviB 0CBITH

3MiCcT HABYAJILHOI'0 MaTepiaJjry

Buau HaBYaJIbLHOIL AIJILHOCTI YYHIB

Tema 1. PALIIOHAJIBHI BUPA3U

Po3ymie:

10 TaKe palioHaTbHUI BUpa3s,
palioHaJIbHHM Api0, JOMYCTUMI 3HAYEHHS
3MIHHHX, I[0 BXOASATH J0 PaIliOHAIIBHOTO
BHpa3y; CTAaHAAPTHHUIN BUTJIS] YUCIIA;

CYTHICTB Jii IiTHECEHHS JI0
CTEIEHS 13 LIUIUM BiJ €EMHUM
MMOKA3HUKOM 1 HYJThOBHUM TIOKa3HUKOM;
MeTOoAy TpadiyHOTO PO3B’A3yBaHHS
PIBHSHHS; HABOJAUTH NPUKJIAIN:
pallioHAJILHOTO BUPa3y, palliloOHaIbHOTO
npo0y, CTETMEHs 13 LUIUM MOKa3HUKOM;
BEJIMYNH 3 HaBKOJIMIITHHOTO
CepeIOBHUIIA, 3HAUCHHS SIKUX JIOITBHO
MOJIaBaTH B CTAHIAPTHOMY BHUIJISII;
3B’SI3KIB _

MDK BEJIMUMHAMH, K1 OIMMCYIOThCS

. k
byHKIEO y =

X
po3mi3HaE: 11T pallioHaJbHI BUPA3H,

PamionansHi Bupa3u. PamionanpHi
npobu. OCHOBHA BIIACTHBICTH
parioHaIbHOTO JPOOY.

Apudmernuni aii 3
panioHaAIbHUMU IpOOAMH.

PamionanpH1 piBHSIHHS.

CreriHsp 13 UM ITOKa3HUKOM Ta
roro BnactuBocTi. CTaHgapTHHUI
BUIJISA YHMCJIA.

OyHKUIA y =, ii rpadik 1

X
BJIACTUBOCTI

BukoHaHHs BpaB Ta po3B’s3yBaHHS
3a1a4 (YCHO Ta MUCbMOBO),
neper0ayeHruX OYiKyBaHUMU
pe3yJibTaTaMy HaBYaHHS, CAMOCTINHUX 1
TEMaTUYHUX KOHTPOJIBHUX POOIT, IHIIUX
BUJIIB POOIT ISl AIarHOCTHUKH,
KOHTPOJIIO 3HAaHb Ta OIL[IHIOBaHHS
pe3yabTaTiB HaBYaHHS.

CamocrTiitHa po0OoTa 3 MiIpyIYHUKOM Ta
JIOJIaTKOBOIO JiTeparyporo. [Tomryk
1H(pOopMallii B IHTEPHETI.
JlocmigHuIbKa, MPOEKTHA Ta TOITYKOBA
JSUTbHICTB. BUCTYIH 3 1OMOBIASIMU.

[HauMBigyanpHa, KOJICKTUBHA Ta IPyIIOBa
pobota i poboTa B mapax I1iJ1 yac

PO3B’sI3yBaHHS MPOOJIEMHUX CUTYAITiH.

JuaakTuuHi irpu




JIpoOO0BI pallioOHANIbHI BUPa3H;
palioHaNbH1 PIBHSHHS CEPEJl IHILUX
PIBHSIHB; 3aIIMCH YHCE, K1 IOJAHO B




CTaHJAPTHOMY BUIIISIAL; PYHKIIIIO y =

cepen IHIINX;
MOSICHIOE:

SIK BUKOHATH CKOPOYCHHS JIpO0Y;
SIK 3BECTH JIpi0 10 HOBOTO 3HAMCHHUKA;
SIK 3BE€CTU JIPOOH JI0 CIIIJILHOTO
3HAMEHHHKA;
- 110 TaKe CTaHAAPTHUHN BUIJIS YHCIIA;
dbopmyuroe:

OCHOBHY  BIJIACTHBICTb
npoOy; BIACTHBOCTI CTETCHS
13 IUJTMM TTOKa3HUKOM;

npaBuiia: 0aBaHHs, BiIHIMAHHSI,
MHOXXEHHS, JUIEHHS Jp0o0iB, MiHECEHHS
npoOy /10 CTEIEHS;
* YMOBY PIBHOCTI JpO0y HYJIIO;

O3HAYCHHS: CTCIICHS 3
HYJIbOBUM TTOKa3HUKOM; CTEIICHS
13 IUJIMM B1J €MHUM ITOKa3HUKOM,;

OIMCY€ BIACTUBOCTI QYHKII y =  3a ii

rpadikom;




OOTPYHTOBYE BIIACTUBOCTI CTETICHS 13
LIUTAM ITOKa3HUKOM;
YCBiIOMJTIOE, 1110 paIliOHAIbHI PIBHSHHS

Ta QYHKIII y = k MOXYTh CIIyT'yBaTu




MaTeMaTHYHUMH MOJICITISIMU PEaThHUX
KUTTEBUX CUTYAIIIH;

PO3B’si3y€ BNIPaBH, 110 NepeadadyarTh:
CKOpOYEHHS Ipo0iB; 3B€AEHHS APOOY 10
HOBOT'O 3HAMEHHHUKA; 3BEJICHHS JPOOIB 10
CHiJIBHOTO 3HAMEHHUKA; 3HAXO/KCHHS
CYyMH, Pi3HUII1, TOOYTKY, YaCTKU JPOOIB;
TOTOXKHI TIEPETBOPEHHS PalllOHATILHUX
BUpAa3iB; 3aCTOCYBaHHS i 3
palioHaJIbHUMU ApOOaMH JIJist
CIIPOIIEHHS BUPA3iB, IOBEACHHS
TOTOXKHOCTEH, PO3B’SI3yBaHHS PIBHSHD
TOIIO; MIEPETBOPECHHS CTEIICHIB 13 ILITUM
MMOKa3HUKOM; 3aCTOCYBaHHS
BJIACTUBOCTEHN CTEIEHS 13 LLIUM
MMOKA3HUKOM JIJIS CIIPOIIICHHS BHPA3iB Ta
oOYHCIIEHHS iX 3HAYCHb; PO3B’SI3yBaHHS
PIBHSIHB 31 3MIHHOIO B 3HAMEHHUKY
IpoOy; 3aInc YKciia B CTaHIaPTHOMY
BUTIISAI1; TOOYAOBY Ipadika GyHKIIIT

k :
Y= ; BUKOpUCTaHHS rpadika QyHKIii

y = U151 3HAXOJKEHHSI BIJIITOBITHUX

X
3HAYEHb APTYMEHTY Ta MYHKIIIT;




BHU3HAYCHHA OKPCMUX XAPAKTCPHUCTHUK

byHKIil y = k 3a ii rpadikom (Hymi,

X
JI0JIaTH1 3HAYCHHS, B1JI’€MHI 3HAUCHHS );




BHKOPHMCTOBYE PyHKITIIO y =  Ta ii

X
rpadik A MOJETIOBAHHS peaJTbHUX
MIPOIIECIB

Tema 2.

KBAJIPATHI KOPEHI. JIHNCHI Y

NCJIA

HaBoauTh MpUKJIAAN: MHOXHH,
BiHOIIIEHDb «EJIEMEHT HAJIEKUTH

(HEe HAJIEKUTh) MHOKHH1», YUCIIOBUX
MHOJKHH, PaIliOHAJIbBHUX YUCEII,
1pparioHaIbHUX YUCEN, JIMCHUX
YHpCe, 3B A3KIB MK BEJIMUMHAMH, K1

ONKUCYIOThCA PYHKLIAMH y = x>, ¥y = X ;
posmiznae Qynkuii y=x% y=  x cepen
1HIINX;

MOSICHIOE:

10 TaKe MHOXXMHA,
paIioHaJIbHE YMCII0, IppaIliOHaIbHE
YHCJIO, TIHCHE YHUCIIO;
Ky MHO)KHHY Ha3HBAIOTh
M IMHOKWHOIO JTAHOT MHOYKWHU;
110 Take 00’ €THaHHS Ta
MEPETHH MHOXHH;
po3ymie:

110 Take apupMeTUIHUN

®yukuis y = x%, ii rpadixk i
BJIACTUBOCTI.

ApudmMeTnuHuil KBaJpaTHUI
KOpIHb.

MHoXHHa Ta 11 €JIEMEHTH.
ITimMaOKHMHA. YUMCI0B1 MHOXKHHH.
ParmionasneH1 yucia.
IpparmtionansHi uncna. JliicHi
YHCa.

BrnacTtuBocTi apumMeTHIHOTO
KBaJIpaTHOTO KOpeHs. TOTOXHI1
MepEeTBOPEHHS BUPa3iB, SIKi
MICTSATh KBaJpaTHI KOPEHI.

Oynakiga y = x, ii rpadik 1

BJIACTUBOCTI

BukoHaHHS BrpaB Ta po3B’s3yBaHHS
3a/1a4 (YCHO Ta MUChMOBO),
nepeadavYeHuX O4iKyBaHUMHU
pe3yspTaTaMu HaBYaHHS, CAMOCTIHHUX 1
TEMAaTUYHUX KOHTPOJBbHHUX POOIT, IHIITNX
BHJIIB POOIT JIsl J1arHOCTHUKH,
KOHTPOJTIO 3HAHb Ta OI[IHIOBAHHSI
pe3yabTaTiB HaBYaHHS.

CamocriifHa po60Ta 3 MiAPYYHUKOM Ta
JI0AATKOBOIO JiTepatyporo. [Tomryk
iHbopMaIlii B iHTEpHETI.
JlocniiHULIbKA, TPOEKTHA Ta MOLIYKOBA
JSUTbHICTh. BUCTYIH 3 OMOBIASIMU.

[HauBigyanpHa, KOJEKTUBHA Ta TPYIOBA
poborta i poboTa B mapax IiJi yac

PO3B’sI3yBaHHS MPOOJIEMHUX CUTYaIliil.

JunakTuyHi irpu




| kBaspaTHMil KOpiHb:




CYTHICTh BIIaCTUBOCTEMH
apu(pMETUIHOTO KBAAPATHOTO KOPEHS;
SIK1 YMCJIOB1 MHOKUHU
YTBOPIOIOTH MHOKUHY TIHCHUX
YHCEeJl;
* K B3a€MOIIOB’s13aH1 YHUCJIOB1 MHOKUHU

N,Z, O,R;

JIOBEJICHHS BIACTUBOCTEMN
apu(METUYHOTO KBAJIPpaTHOTO KOPEHS,
(opmyJroe: o3HaueHHS apuPMETHIHOTO
KBaJIpaTHOTO KOPEHSI 13 UHCIIA;
BJIACTUBOCTI apU(PMETUYHOTO
KBaJPAaTHOTO KOPEHS;

PO3pi3Hs€ KBaIpaTHU KOPIHb 1
apuMETUIHUN KBaJApaTHUM

KOPiHb;

OIHUCY€E BIACTUBOCTI QYHKIIIHN y = X7,

¥y = x3aix rpagikamu;

yeBizominioe, mo QyHKuii y =x%, y =  x

MOXYTh CJIIyT'YBaTl MaTeMaTHYHUMU
MOJIECIISIMU PEATbHUX KUTTEBUX
CUTYaIlIl;

PO3B’sI3y€ BIPaBH, IO NepeadayaThb:
3aCTOCYBaHHS MOHATTS apU(PMETUIHOTO
KBaJPaTHOTO KOPEHS JIsl OOUMCICHHS
3HAYE€Hb BUPAa3iB, CIIPOILIECHHS BUPA31B,
PO3B’SI3yYBaHHS PIBHSIHB, IOPIBHSHHS




3Ha4YeHb BUPa3iB; 3HAXOKEHHS
00’eIHaHHS Ta MEPETUHY MHOXUH;
MEePETBOPEHHS BHPa3iB 13 3aCTOCYBAHHSIM




BHHECEHHS MHOXKHUKA 3-T11]] 3HaKa
KOpPEHs, BHECEHHSI MHOXKHHKA 1] 3HAK
KOpPEHsI, CKOpOUECHHS ApO01B, 3BUIbHEHHS
B1Jl IpPALIIOHAJIBHOCTI B 3HAMEHHUKY

npoOy; noOynoBy rpadikiB GyHKLIH y =
x’,y =  xTaiX BUKOPHCTAHHS IS

3HAXODKCHHSI KBaJpara 4yucia i
apu(pMETUYHOrO KBaJPAaTHOTO KOPEHS 13
YKCJIa; BU3HAYCHHS] OKPEMHX
XapakTePUCTHK QYHKIINA y =x%, y= X
3a ix rpadikamu (Hymi, 101aTHI
3HAYEHHs, B1JI’€MHI 3HAYEHH: ); aHaI3
CHIBBITHOIIEHL MK YHCIIOBUMH
MHOXMHAMH Ta 1X eJIEMEHTaMU;
BHKOpHCTOBY€E QyHKIIT y=x%, y= X
Ta iX rpadiku 11T MOJASTIOBAHHS

peaTbHUX MPOIIECIB

Tema 3. KBA/IPATHI PIBHAHHSA




Po3mizHae: kBapaTHi piBHIHHS

cepell IHIIUX PIBHIHb; HEMOBHI1
KBaJpaTHI PIBHSHHA 1 3BE/ICH] KBaIpaTHI
PIBHSIHHSI Cepe]l KBaJIpaTHUX PIBHSHb;
KBaJIpaTHUI TPUUJICH Cepe] IHIIIX
MHOTOUJ[eHiB; OiKBaJpaTHi PiBHAHHS
cepell IHIIUX PIBHSHb;

HABOJAUTH MPUKJIAIU: KBAIPATHUX

PIBHSIHb PI3HUX BU/IB; KBaJpaTHUX

TPUWICHIB; N

KBaaparHi piBHsHHS. HenoBHi
KBaJpaTHI PIBHSHHS.

dopmyna KOpeH1B KBaJpaTHOTO
PIBHSIHHSI.

Teopema Biera Ta o6epHeHa 10
HET Teopema.

KBaaparHuit TpuuseH.

BukoHnaHHs BrpaB Ta po3B’s3yBaHHS
3as1a4 (YCHO Ta MMCHhMOBO),
nependaueHruX OYiKyBaHUMU
pe3yabTaraMy HaBYaHHS, CAMOCTIHHHUX 1
TEMaTUYHUX KOHTPOJIHHUX POOIT, IHIITUX
BUIIB POOIT JIsI IIarHOCTUKH,
KOHTPOJIIO 3HAaHb Ta OLIIHIOBAHHS
pe3yabTaTiB HaBYaHHS.

CamocriitHa po6oTa 3 MiAPYYHUKOM Ta




BU3HA4Ya€ Koe(Dilli€eHTH KBAJAPaTHOTO
PIBHSIHHS,
dpopmytroe:

O3HAYCHHSI KBAIPATHOTO
PIBHSIHHS Ta KBaJPaTHOTO TPUUIICHA;
KOpPEHS KBaJpaTHOTO TPUUICHA;

teopeMy Biera Ta o6epHeHy
110 HET Teopemy;
3anmcye: GopMylly KOpEHiB
KBaJIPATHOTO PiBHAHHS; HOPMYITY
PO3KIIaJaHHs KBaIPATHOTO TPUWICHA Ha
JHIAHI MHOKHUKH;

MOSICHIOE CITIOCOOU PO3B’sI3yBaHHS
HEMOBHUX KBAJ[PATHUX PIBHSHB;
po3ymie:

SIK, 3aJ1€KHO Bl 3HAUYEHHS
JTUCKPUMIHAHTA, BU3HAYAETHCS KUTHKICTh
KOpPEHIB KBaJPATHOTO PIBHSAHHS;

3MICT Ta JJOBEICHHS TEOPEMU
Biera i1 06epHeHO1 10 HEl TeopeMu;

JIOBEJICHHS TEOpEeMU po
PO3KJIaaHHsI KBAaJIPaTHOTO TPUUJICHA Ha
MHOKHHUKH;

y SKOMY BUNAAKy KBaJpaTHUIN
TPUWIEH MOXKHA PO3KJIACTU Ha JiHINHI
MHOKHHKW;

y qoMy ToJIsirae METOJ
PO3KJIaJJaHHsI MHOTOWIEHA Ha MHOKHUKHU
JUISL  pO3B’SI3yBaHHS PIBHSHb, METOJ
3aMIHM  3MIHHOI JUIS  PO3B’SI3yBaHHS

Po3knananHs KBagpaTHOTO
TPUWICHA Ha JIHIAHI MHOKHHUKHU.

Po3B’s3yBaHHs piBHSHB, 5K
3BOJSITHCS JIO KBAJAPATHUX.

KBanpaTtHe piBHSHHS Ta PIBHSHHSA,
SIK1 3BOJISITHCS 10 KBaIPATHUX, K
MaTeMaTU4YH1 MOJIeJIl TEKCTOBUX
Ta MPUKIATHUX 32139

JOAATKOBOIO JiTepatyporo. [Tomryk
iHbOpMaIlii B iHTEpHETI.
JlocniiHUIIbKA, POEKTHA Ta MOLITYKOBA
JSUTbHICTh. BUCTYIH 3 1OMOBIASIMU.

[HauBigyanpHa, KOJEKTUBHA Ta TPYIIOBA
pobota i poboTa B mapax IiJi yac

PO3B’sI3yBaHHS MPOOJIEMHUX CUTYaIliil.

JunakTuyHi irpu




PIBHSIHB, Y TOMY YHUCJI1 O1KBaJApaTHUX;
YCBiIOMJIIOE, 11T0 KBaIpaTHI PIBHSIHHSA Ta







PIBHSIHHSI, SIK1 3BOJISITHCS IO KBAJAPATHUX,
MOXXYTh CJIyT'YBaTl MaTeMaTUYHUMU
MOJIETISIMU PeaTbHUX KUTTEBUX
CUTYAIIIl;

CKJIQ/IA€ KBaJpaTHE PIBHSHHS Ta
PIBHSIHHSI, SIKi 3BOJIATHCS 10
KBaJ(paTHUX, 32 YMOBOIO TEKCTOBOIL
3aJ1a4i;

PO3B’si3y€ BIIPaBH, 1110

nepeadavYar0Th: 3HAXO/XKEHHSI KOPEHIB
KBaJPAaTHUX PIBHSIHB PI3HUX BUJIIB;
3acTOCyBaHHs Teopemu Bieta it
00epHEHO1 10 HET TEOpEMHU;
PO3KJIaJJaHHs KBaIPAaTHOTO TPUWICHA Ha
MHOXHUKH; BUKOPUCTAHHS PO3KJIaIaHHS
KBaIPATHOTO TPUYJICHA HA MHOXKHHUKHU
JUISL CIIPOIIICHHS PallioHaIbHUX BHPa3iB;
3HAXOMKEHHS KOPEHIB PIBHAHbD, 110
3BOASTRCS J0 KBaJAPATHUX; CKJIaTaHHS 1
PO3B’s3yBaHHS KBaJPAaTHUX PiBHSIHB Ta
PIBHSIHB, IIIO 3BOAATHCS 10 HUX, K
MaTeMaTHYHUX MOJICIICH TEKCTOBUX Ta
NPUKIIATHUX 33]1a4;

CTBOPIOE MAaTeMAaTUYHY MOJEIIb

3a/ladl y BUIVISIAI KBaJIpaTHUX PIBHSIHD Ta
PIBHSIHbB, 5IK1 3BOJIATHCS O KBAJpaTHUX;
PO3B’si3y€ ClOKeTHI 3a/1a4i 3
peaJibHUMU JaAHUMU II00: Oe3MeKu
PYXY; PO3PAXYHKY CIMEMHOTO OIOIIKETY,




MOYKJIMBOCTI 31MCHEHHS MacIITa0OHUX




MOKYTIOK; O€3MEKHU Ta OXOPOHH
3J10pOB’S;
MPAKTUYHUX ACTMEKTIB (hiHAHCOBUX

MUTaHb; PyXy Ha MICIIEBOCTI i 1O BO/I,
IPOAYKTHUBHOCTI TIpaIli; BApTOCTI
TOBapy; CYMICHOI poOOTH; CyMiIleit Ta

CILIaBIB

JlonaTkoBi TeMu:
PiBHSHHS — HACIIIOK JAHOTO.

Po3B’A3yBaHHs palliOHaJIbHUX PIBHSIHB 3 TapaMeTpamu.

OcHoBHU Teopii MOALTBHOCTI.

Mertos 3aMiHM 3MIHHOI ITPY PO3B’SI3yBaHHI palliOHAIbHUX PIBHSHB ITiABUIIIEHOT CKJIATHOCTI.
Hinennst mHorowieHiB. Kopeni MmHorouiena it reopema besy




RJac

OuikyBaHi pe3yJibTaTH HABYAHHS

3100yBaviB OCBITH

3MicT HAaBYAJILHOTO MaTepiaxy

Buau HaB4aJbHOI AiAJILHOCTI YYHIB

Tema 1. HEPIBHOCTI

HaBoauTh NPUKJIAAN: YUCITOBUX
HEPIBHOCTEH; HEPIBHOCTEH 31 3SMIHHUMU;
JTIHIMHUX HEPIBHOCTEN 3 OJTHIEIO
3MIHHOIO; NOABIMHUX HEPIBHOCTEM;
PIBHOCHJIBHUX HEPIBHOCTEM;
PO3Pi3HAE: CTPOTi Ta HECTPOTI
HEPIBHOCTI; J1HIMHI HEPIBHOCTI

3 O[HI€I0 3MIHHOIO Cepejl 1HIITNX
HEPIBHOCTEM;

BUKOPHCTOBY€E 3HAKU HEPIBHOCTEH I
MOPIBHSHHS 3HAYEHb BUPA3IB;
3aCTOCOBY€E BIIACTUBOCTI YHCIIOBUX
HEPIBHOCTEH JJIs MOPIBHSHHS Ta
OI[IHIOBAHHSI 3HAYEHb BUPA3IB,
JIOBEJICHHSI HEPIBHOCTEH;

po3ymie:

CYTHICTb BJIACTUBOCTEN
YHCJIOBUX HEPIBHOCTEH;

10 TaKe PO3B’ 30K HEPIBHOCTI
3 OJIHI€I0 3MIHHOIO, PO3B’ 130K
CUCTEMHU JIIHIHHUX HEPIBHOCTEH 3
OJTHIEI0

Yucnosi HepiBHOCTI. OCHOBHI
BJIACTHBOCTI YHCIIOBHX
HEPIBHOCTEH.

HepiBHOCTI 31 3MIHHUMH.
YucnoBl IPOMIKKH.

JIiHiiHI HEPIBHOCTI 3 OJIHIEIO
3MIHHOIO. PIBHOCWIIBHI

HEPIBHOCTI.

Cucrtemu JTiHIMHUX HEPIBHOCTEH 3
OIHICIO 3MIHHOIO

BukoHaHHs BpaB Ta po3B’s3yBaHHS
3a1a4 (YCHO Ta MUCbMOBO),
nepenoaYeHux O4iKyBaHUMU
pe3yJibTaTaMy HaBYaHHS, CAMOCTINHUX 1
TEMaTUYHUX KOHTPOJIBHUX POOIT, IHIIUX
BUJIIB POOIT ISl AIarHOCTHUKH,
KOHTPOJIIO 3HAHb Ta OIL[IHIOBaHHS
pe3yabTaTiB HaBYaHHS.

CamocriitHa po6o0Ta 3 MIAPYYHUKOM Ta
JOAATKOBOIO JiTepaTryporo. [lomyk
iH(opMarlii B iHTEpHETI.
JlocnigHuIbKa, TPOEKTHA Ta MOUIYKOBa
JUSIBHICTE. BUCTynu 3 JOMOBIISIMH.

[HauBigyaapbHa, KOJICKTHBHA Ta IPyIIOBa
pobota i poboTa B mapax I1iJ1 yac

PO3B’s3yBaHHS MPOOJIEMHUX CUTYAITil.

JuaakTuuHi irpu




3MIHHOIO;







K1 3a/1a41 TPUBOJSITH 10
O3Sy HEPIBHOCTEH 3 OTHIEIO
3MIHHOIO, CHCTEM JITHIMHHUX
HEPIBHOCTEH 3 OTHIEIO 3MIHHOIO;

SIK1 JIB1 HEPIBHOCTI 3 OJTHI€IO
3MIHHOIO Ha3WBAIOTh PIBHOCWIHHIMH,
3a JIOTIOMOTOIO SIKMX TTEPETBOPCHD
JAHO1 HEPIBHOCTI MOKHA OTPUMATH
HEPIBHICTb, PIBHOCUJIbHY JIAHIN;

JIOBEJICHHS BJIACTUBOCTEU
YUCJIOBUX HEPIBHOCTEH;

MOSICHIOE:

10 O3HaYa€ po3B’sA3aTu
HEPIBHICTH 3 O/IHIE€I0 3MIHHOIO,
CUCTEMY JIIHIMHUX HEPIBHOCTEH 3
OHIEI0 3MIHHOIO;

110 Take 00’ €JTHAHHS Ta
MEPETHUH YUCIIOBUX MIPOMIXKKIB;
dopmytroe:

BJIACTUBOCTI YHCIIOBUX
HEPIBHOCTEH, BJIACTUBOCTI
HEPIBHOCTEH 31 3MIHHOIO;

O3HAUEHHS: PO3B’A3KY JIHINHOI
HEPIBHOCTI 3 OJIHIEI0 3MIHHOIO,
PIBHOCUJILHUX HEPIBHOCTEM;
0OTPYHTOBY€E BIACTUBOCTI YUCIOBUX
HEPIBHOCTEH;

AOBOAMTH YUCIIOBI HEPIBHOCTI;

300paKy€ Ha KOOPJUHATHIN MPSIMIi:




YHUCJIOB1 TPOMIKKH, Y TOMY YHCJI 3aJ1aH1
HEPIBHOCTSIMU; 00’ €THAHHS Ta IEPETUH
YUCJIOBUX MTPOMIXKKIB;




3aNMCy€: YUCIOBI MPOMIXKKH, SIKI 3a/1aHO
BIJIMMOBIAHUMHU HEPIBHOCTSIMH; PO3B’ I3KU
HEPIBHOCTEH Ta iX CHCTEM Yy BHIJISIII
YUCJIOBUX MTPOMDXKKIB 200 y BUTIISI
BiJIMTOBITHUX HEPIBHOCTEH;

PO3B’sI3y€: JiHIITHI HEPIBHOCTI 3 OJIHIEIO
3MIHHOIO Ta HEPIBHOCTI, SIK1 3BOASATHCS 10
JHIAHUX, 13 BUKOPUCTaHHSAM MpaBui, 110
IPYHTYIOTHCSI HA OCHOBHHUX BJIACTHBOCTSIX
YHCIIOBUX HEPIBHOCTEH; CUCTEMU
JIHIMHUX HEPIBHOCTEH 3 OJTHIEI0 3MIHHOIO

Tema 2. KBAAPATUYHA ®YHKIIA




HaBoauth npukjaaam: GyHKIIOHAIbHUX
3aJIeKHOCTEH; KBaIpaTUIHOI (DyHKIIIT;
3B’SI3KIB MK 3MIHHUMH BEJTUYNHAMM, SIKI
OTHCYy€ KBaJipaTniHa (QyHKIIIS;
KBaJIpaTHUX HEPIBHOCTEH;

po3mi3Hae: KBaApaTuIHy (PYHKITIIO cepen
1HIIMX (YHKIIIH; KBaJApaTHI HEPIBHOCTI
cepell IHIIUX HEPIBHOCTEH;

po3ymie:

K1 3JIKHOCTI MK
BEJIMYMHAMHU € (PYHKI1IOHAIbHUMHU;
* CYTHICTb TIOHATTS (PYHKIIIT;

10 Take HyJ1 (QyHKUIT, TPOMIKKHI
3HAKOCTAJIOCTI, TPOMIKKH 3POCTaHHS
Ta CrajaHHs;

Oynkiisg. O6macTh BU3HAUYCHHS Ta
o0nacTh 3HaUYEHb (PYHKIII].

I'padix pynkimii.

BnacruBocti pynkmii. Hymi
(byHKIT, TPOMIKKH 3HAKOCTAJIOCTI,
3pOCTaHHS 1 criafilanus PyHKIIiI,
HaANOUIbIIIEe Ta HAWMEHIIIE 3HAYCHHSI
byHKIT.

HaiinpocTimi nepeTBopeHHs
rpadikiB QpyHKIIIH.

Ksanparnana ¢yHkiis, ii rpadix i
BJIACTHUBOCTI.

KBanpaTHa HEpiBHICTb.

BukoHnaHHs BrpaB Ta po3B’s3yBaHHS
3as1a4 (YCHO Ta MMCHhMOBO),
nependaueHruX OYiKyBaHUMU
pe3yabTaraMy HaBYaHHS, CAMOCTIHHHUX 1
TEMaTUYHUX KOHTPOJIHHUX POOIT, IHIITUX
BUIIB POOIT JIsI IIarHOCTUKH,
KOHTPOJIIO 3HAaHb Ta OLIIHIOBAHHS
pe3yabTaTiB HaBYaHHS.

CamocriiftHa po0oTa 3 MIAPYYHUKOM Ta
JIOJJATKOBOIO JiTeparypoto. [lomryk
1H(pOopMallii B IHTEPHETI.
JlocmigHuIbKa, MPOEKTHA Ta TOITYKOBA
TisSTBHICTE. BUCTYTH 3 0TIOBiISIMH.







MOSICHIOE, 1110 TaKe: apTryMeHT; (PyHKITIS;
o0nacTh BU3Ha4eHHs YHKIT; 007aCTh
3Ha4YeHb (QYHKIT; rpadik QyHKIIT;
HA3MBA€ Ta LIIOCTPYE HA MPUKIATAX

crocoOu 3a1aHHs (QyHKIIIT;

00uYMCIII0€ 3HAYCHHS (PYHKIIIT B TOYIIL;
MOSICHIOE:

* IepeTBOpeHHs rpadikiB PpyHKIIII:
JO)=Ax) £ n; f(x) —=f (x £ m);
S (x) = = fx); f(x) = kf (x);

aJrOpyuT™M MOOY0BU
rpadika KBapaTU4HOI
(GYHKIIT; XapaKkTepu3ye
BIACTUBOCTI QYHKIIIT 3a 11
rpadikom;
YCBIZIOMJIIOE, 1110 CHCTEMU JIBOX
PIBHSIHB 13 IBOMA 3MIHHUMU MOXKYTh
CIIyryBaTH MaTeMaTUYHUMHU
MOJICJIIMU PEATbHUX JKUTTEBUX
CUTYalllif;
PO3B’si3y€ BIPaBM, 110 MependavyarnThb:
3HaXOJKEHHs 00J1acTl BU3HAUEHHS Ta
o0JacTi 3Ha4eHb (DYHKIIIT; 3HAXOKCHHS
3Ha4YeHHA (QYHKIIT 32 JAHUM 3HAYCHHSIM
apryMEeHTY; 3HaXOJ[KEHHSI 3a rpadikom
¢byHKU1i 3HaYeHHs QyHKUIT 32 JTaHUM
3HAYCHHSM apTYMEHTY i HaBIaKH,

Cucrema JBOX PIBHSHB 3 JIBOMA
3MIHHUMH.

Cucrema JBOX PIBHSHB 3 JIBOMA
3MIHHUMH SIK MaTeMaTH4YHa MOJEIb
TEKCTOBMX 1 MPUKIQTHUX 3a]a4

[HnMBiMyanbHA, KOJIEKTHBHA Ta TPYIOBa
poOoTa i1 poboTa B mapax IiJi 4ac
pO3B’sI3yBaHHS NMPOOJIEMHUX CUTYAITiH.

JunakTuyHi irpu




BU3HAYCHHS OKPEMHX XapaKTEPUCTUK
¢byHKI1i 3a 11 rpadikoM; 3HAXOIKEHHS
HYJIIB Ta TPOMDKKIB 3HAKOCTAJIOCTI
GdbyHKIII1, 110 3a/1aHa aHATITHYHO;




noOynoBy rpadikiB QyHKIIIH 3
BUKOPHUCTAHHSIM 3a3HAUYECHUX
MepeTBOPEHb rpadikis; moOyI0BY
rpadika KkBagpaTuaHO1 QYHKITIT;
PO3B’s13yBaHHS KBaJpaTHUX HEPIBHOCTE;
3HAXOJ/I>)KEHHSI PO3B’SI3KIB CUCTEM JIBOX
PIBHSIHB 3 IBOMA 3MIHHUMH, 3 AKHUX X0ua
0 o/HE PIBHSIHHS APYTOro CTETEHS,
rpadiyHUM criocoOoM, CriocodboM
MCTAHOBKH, CITOCOOOM J0JaBaHHS,
crmocoOOM 3aMIHM 3MIHHMX; CKJIQJaHH 1
PO3B’sI3yBaHHS CUCTEM PIBHSIHbB 3 JBOMA
3MIHHUMHU SIK MaTEMaTHYHUX MOJIEIeH
MPUKJIATHUX 3a]1a4;

CTBOPIOE MaTEMaTHYHY MOJIENb

3a/1a4l Yy BUIJISAJII CUCTEMH JIBOX

PIBHSHB 13 JBOMA 3MIHHUMU

Tema 3. YU CJIOBI HOCJIIJOBHOCTI




HaBoauTh nNpuKJIagu: 4ucCIOBO1
MOCIIOBHOCTI;  apu(METHUYHOT
Ta TEOMETPUYHOI ITPOTPECIit;

HA3MBAa€ Ta LTIOCTPYE HA MPUKJIATAX
pi3HI CITIOCOOH 3a/TaHHS YUCIOBOI
IIOCJIIIOBHOCTI;

po3mi3Hae apuMeTHUHy Ta
TE€OMETPUYHY MPOTPeCii cepesl IHILUX
YHUCIOBHUX MOCIITOBHOCTEH;

YucnoB1 ITOCTITOBHOCTI.

ApudmMernyHa Ta TeOMETpPUYHA
nporpecii, iX BIaCTUBOCTI.
dopmynu n-ro YieHa
apu(METUYHOI Ta TeOMETPUIHOT

porpeciu.

dopmyi CyMU # TIEPIINX YICHIB
apu(PpMETUIHOI Ta FTEOMETPUIHOL

porpeci.

BukoHnaHHs BrpaB Ta po3B’s3yBaHHS
3as1a4 (YCHO Ta MMCHhMOBO),
nependaueHruX OYiKyBaHUMU
pe3yabTaraMy HaBYaHHS, CAMOCTIHHHUX 1
TEMaTUYHUX KOHTPOJIHHUX POOIT, IHIITUX
BUIIB POOIT JIsI IIarHOCTUKH,
KOHTPOJIIO 3HAaHb Ta OLIIHIOBAHHS
pe3yabTaTiB HaBYaHHS.

CamocriiftHa po0oTa 3 MIAPYYHUKOM Ta







(hopmyJI10€ 03HAYCHHS 1 BIIACTUBOCTI
apu(PMETUIHOI Ta TEOMETPUIHOT
pOrpecii;

po3ymie:

MPUHIUANK YTBOPEHHS
apu(METHUYHOI Ta TEOMETPUIHOT
IpPOrpecii;

JOBEIEHHS POpMYI 7-TO YJieHa
apuMETUYHOI Ta TEOMETPUIHOT
porpeciii, CyMu 7 epIInX YIeHIB X
nporpecii;
3aMmcye i MosICHIOE:

dhopmynu n-ro uiaeHa
apu(pMETUYHOI Ta TEOMETPUYHOT
Mporpeciii, CyMu 7 epIIux 4aeHIB
IIUX TPOTPECiii; CyMH HECKIHYEHHOT
reOMEeTPUYHOI rporpecti mpu | g | < 1;
BJIACTUBOCTI
apupMETHUIHOI Ta TeOMETPUIHOT
Mporpeciii;
PO3B’si3y€ BIIPABH, 1110

nependa4aThb: 0OYUCIICHHS YWICHIB
IIpOrpecii; 3aIaHHs MPOTPECiii 3a
JTaHUMH X 4iieHaMH a0o
CHIBBIIHOIICHHSIMH MK HUMH;
0OYHMCIICHHS CYM 7 TIEPIINX YICHIB
apuPpMETUIHOI i TEOMETPUIHOT
Iporpecii; 00YMCICHHS CyMU
HECKIHYEHHOI r€OMETPUIHOT

HeckinueHHa reomeTpuyHa

nporpecis Ta ii cyma mipu | g | < 1.

YuciioBa mOCI1A0BHICTD SIK
MaTeMaTHYHa MOJICTh PEATbHIX
nporieciB. opmyna ckiiaHUX
BIJICOTKIB

JOJIATKOBOIO JiiTeparyporo. [Tomryk
1H(pOpMAIIil B IHTEPHETI.
JlocaigHuIibKa, IPOEKTHA Ta MOITYKOBa
JISUTBHICTB. BHCTYIIH 3 TOMOBIASIMU.

IHauBiTyanbHa, KOJIEKTHBHA Ta IPYIIOBa
pobora i poboTa B mapax I1iJ1 yac

pO3B’sI3yBaHHS MPOOJIEMHUX CUTYAITi}.

JunakTuuHi irpu




nporpecii npu | g | < 1; 3amnuc
NEePIOUIHOTO
JIECATKOBOTO JIp00y Y BUTTISII

3BUYAHOTO JpO0Y; BUKOPUCTAHHS




dbopMyn 3aradbHUX YICHIB 1 CyM
IIPOTPeCiil I 3HAXOKCHHS HEB1IOMUX
eJIEMEHTIB IPOrpeciii; 3aCTOCYBaHHS
dbopMynu n-ro WwieHa apuMETHIHOT Ta
TeOMETPUYHOI MTporpeciid, GopMyiu cym
1 TIEpUINX YWICHIB apHU(PMETUUHOI

Ta FEOMETPUYHOI TPOrpeciid 1is

O3B’ SI3yBaHHS 3a/1a4 MPAKTUIHOTO
3MICTY; 3aCTOCYBaHHS (HOpMyIn
CKJIQJIHUX BIJICOTKIB I PO3PAXyHKY
BapTOCTI KPEIUTIB, TOX1THOCTI
JIENIO3UTIB TOIIIO;

PO3B’sA3y€ TEKCTOBI 3a/aul,
MaTeMaTUYHOIO MOJICIUTIO SIKUX €
MOCJTIIOBHOCTI, 30KpeMa apuMeTUIHO1

Ta TEOMETPUYHOI MPOTpecii

Tema 4. OCHOBH KOMBIHATOPUKH, TEOPII HUMOBIPHOCTEM TA CTATUCTUKHA




Po3mizHae 3apaui, AK1 HaJIEXKaTh 10
KOMOIHATOPHUX;

HABOJIUTD NMPUKJIAAU: CUTYAIlIN, 0
SIKUX JOPEYHO 3aCTOCOBYBATH IIPABUIIO
cymu abo (Ta) mpaBmIO JOOYTKY;
BUIIAJIKOBUX TTOJ1H; TOCTOBIPHUX MO,
HEMOKJIMBUX MOJ1M, pIBHOMMOBIPHHUX
MOJIIM; CUTYAIIH 3 KUTTSA, Y TKUX
MPUIHATTS PillleHb TPYHTYETHCS HA
OI[IHIOBAaHHI UMOBIPHOCTI; MOAAHHS
CTAaTUCTHUYHUX JAHUX y BUTIISI

TaOIUIb, CXeM, Jllarpam, rpadikis;

Komb6inaTopHi 3aaui.
KombinaropHi npaBuia cymu Ta
OOy TKY.

Bunankosa moxais. Yacrora,
BIJIHOCHA YacTOTa Ta KMOBIPHICTh
BHUIIAIKOBOI HOMII.

Knacuune o3HaueHHsI TIMOBIPHOCTI.

BukoHnaHHs BrpaB Ta po3B’s3yBaHHS
3as1a4 (YCHO Ta MMCHhMOBO),
nependaueHruX OYiKyBaHUMU
pe3yabTaraMy HaBYaHHS, CAMOCTIHHHUX 1
TEMaTUYHUX KOHTPOJIHHUX POOIT, IHIITUX
BUIIB POOIT JIsI IIarHOCTUKH,
KOHTPOJIIO 3HAaHb Ta OLIIHIOBAHHS
pe3yabTaTiB HaBYaHHS.

CamocriitHa po0oTa 3 MIAPYYHUKOM Ta
JIOJIATKOBOIO JiiTeparypoto. [Tonryk

1H(pOopMallii B IHTEPHETI.







MOSICHIOE, 1[0 TaKe: YaCTOTa BUIAIKOBOI
OJ11, BIIHOCHA YaCTOTa BUIIaJKOBOI
1oj1ii, KMOBIPHICTh BUIIAIKOBOT TO/IIT;
BUOIpKa; po3mMax BHOIpKH, MOJIA,
MeJIiaHa, cepeIHe 3HAYCHHS,

po3yMie:

3a SIKUX YMOB B1JIHOCHA
4acTOTa BUIIAJIKOBOI MOJIT MOXKE
OLIIHIOBATH NMOBIPHICTh
BHITaJIKOBOI MOIT;

JI0 SIKUX CUTYaIlld MOXKHA
3aCTOCOBYBATH KJIACUYHE O3HAUYCHHS
HMOBIPHOCTI;

3 SIKUX €TariB MOXe
CKJIa[IaTUCS CTaTUCTUYHE
JIOCIIIKEHHS,
3HAXOJAUTh, BiIOMPAE i BIOPSIAKOBYE
1H(opMaIIliro 3 TOCTYITHUX JHKEpelT Ta
odopMITIOE Ti 'y BUDIISIAL TpadikiB 1
Jiarpam, BUOHparodu JopeuHy Gopmy
MOJIaHHS;

YHMTAE, MOPIBHIOE, AHATIZYE
CTaTUCTUYHY 1H(OpPMAILiI0, TOAaHY B
TaOIUISX, CXEMaX, Jlarpamax,
rpadikax;

PO3B’sI3y€ 3a1a4i, 10 epeada4YaTh:
BUKOPHUCTaHHSI KOMOIHATOPHUX MPaBUII
CyMH Ta J00YTKY; OOUMCIICHHS YaCTOTU
Ta BITHOCHOI YaCTOTH BHUITaAKOBOI MOIIT;
3HAXOPKEHHsI IMOBIPHOCTI BUMAIKOBOT

[TouaTkoBi B1JOMOCTI TIPO
cratuctuky. Criocobu mojaHHs
JAHUX Ta iX 00pOOKH.

Bubipka. UnuciioBi XxapakKTepUCTHKU
BUOIpKH: po3Max BUOIPKH, MOJIa,
MeJiaHa, cepeIHE 3HAYSHHS.
I'padiune moganns iHGoOpMaIlii mpo
BUOIPKY

JlocmiTHUIIbKA, IPOEKTHA Ta TMOITYKOBa
JISUTbHICTB. BUCTYIIH 3 1OMOBIASIMU.

[HmBigyanpHa, KOJICKTUBHA Ta IPyIIOBa
pobora i poboTa B mapax I1iJ1 yac

PO3B’s13yBaHHS MPOOJIEMHUX CUTYAITi}.

JuaakTuuHi irpu




o111, 30KpeMa BUKOPHCTOBYIOUH
KJIACHYHE O3HAUCHHS MMOBIPHOCTI;




MOJIAaHHS CTAaTUCTUYHUX JAHUX Y BUTIISII
Ta0NuIIb, Jiarpam, rpadikis;
3HAXOJKCHHSI YNCTIOBUX XapaKTEPUCTUK
BUOIPKH JAHUX, YKa3aHUX Y 3MICTI; ITO/Ia€
iHbopMaIlito npo Bubipky rpadpiqHo

JonarkoBi Temmu: | |

ITeperBopenns rpadikiB pyHKii: f(x) — f ( x) .

Bukopucrtanus BaacTuBocTed GyHKIIN U1l pO3B’A3yBaHHS PIBHSHB 1 HEPIBHOCTEH.
3amadi Ha TOCIIHKEHHS BIACTUBOCTEH KBAAPATHOTO TPUUJICHA 3 TapaMeTpaMH.
['padiuni npuiiomu po3B’si3yBaHHS 3a]1a4 3 MapaMeTpamu.

Merton iHTEpBaTiB.

Po3mimenns, cnomydenHs (koMOiHaIli1), TepeCcTaHOBKH.

OO0uKCICHHS IMOBIPHOCTEH 3a JIOMOMOT0K0 (POpMYIT KOMOIHATOPHKH




KpimM 3a3HavueHHX BHIIE KIIFOYOBUX KOMIIETCHTHOCTEH Ta 0a30BUX MaTeMaTUYHUX 3HAHb, IPOrpaMa Ma€ CIIPUSATH
0COOMCTICHOMY PO3BUTKY 3/100yBa4iB OCBITH, PE3yJIbTaTaMH SIKOTO €:

— (QopMyBaHHSI KOMYHIKAaTUBHUX KOMIIETEHTHOCTEH y CIIJIKYBaHHI Ta CHIBIpaLll 3 OAHOMITKAMH, CTAPIIMMHU Ta MOJIOALLIUMHU
B OCBITHIM, HABYAJILHO-OCIIAHUIIbKIN, TBOPUIM Ta 1HIINX BUAAX MISUTBHOCTI;

— YMIHHS YITKO 1 TPaMOTHO BUKJIaJJaTH CBOi TyMKHU B YCHIM 1 TUCBMOBIN (popMax, po3yMITH CEHC MOCTABIEHOTO 3aBIaHHS,
BUOY/IOBYBAaTH apryMEHTAaIlil0, HABOJUTH MPUKIIAIN 1 KOHTPIIPUKIIAU, BECTU JUCKYCI;

— TIO0YaTKOBE YABJICHHS PO MAaTEMaTUYHY HAyKy SIK (yHIaMEHTalbHY c(epy JOACHKOI AISIIbHOCTI, PO €TamHu il pO3BUTKY,
po ii 3HAYYIIICTh JJIS PO3BUTKY IHBLII3allii Ta 3aCBOEHHS 1HIIINX HaYK;

— BMIHHS KOHTPOJIFOBAaTH Ta KOPETryBaTH MPOLEC 1 Pe3yabTaT HaBYaIbHOI MaTEMaTUYHOI Ta 1HIIMX BHU/IB A1SUIBHOCTI,

— KpeaTWBHE MUCJIEHHS, 1HII[1aTUBa, BUHAX1IJIMBICTh, aKTUBHICTH 1] 4ac pO3B’sI3yBaHHS MaTEeMaTUYHUX 3aBJ/IaHb;

— BIJINOBITAJIbHE CTABJICHHS 10 HABYAHHSI, TOTOBHICTH 1 3/IaTHICTh /10 CAMOPO3BUTKY Ta CAMOOCBITH Ha OCHOB1 MOTHBAIIIi /10
HaBYaJIbHOI JiSJILHOCTI ¥ Mi3HAHHS HaBKOJHUIITHBOTO CBITY;

— (opMyBaHHS 3JaTHOCTI 10 EMOLIIITHOTO CIPUHHATTS MaTEMaTUYHUX 00’ €KTIB, 3aB/laHb, PIIEHb, MiPKYBaHb TOIIO;

— KPUTUYHICTh MUCJICHHS, BMIHHS PO3Mi3HABATH JIOTTYHO HEKOPEKTHI BUCIIOBIIOBAHHS, BIIPI3HATH T1IIOTE3Y Bid (QakTy.
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