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I. ITOJICHIOBAJIBHA 3AIINCKA

BuBuenHs HaBuanbHOI AuCHMIUIIHA «Buiia matematuka» 3100yBauaMu OCBITH
3a cnemianbHIicTI0O «OOMK 1 OMOJAaTKyBaHHS» Ja€ HEOOXiJHI TMEePeIyMOBH JIJIs
YCHIIIHOI ~ Kap’€pH, JO3BOJISIIOYM  PO3YyMITH, 3aCTOCOBYBATH Ta pPO3BUBATU
MaTeMaTU4H1 KOHIIEIIIi y mpolieci peanizallii 00JiKOBOI MOJITHKH Ta MOAATKOBOIO
KOHTpOJI0. Buma Maremaruka gornomMarae omaHyBaTH METOAU aHai3y, JIOTTYHOTO
MUCJICHHS Ta PO3B’sI3aHHS CKJIAJHMX 3aj1ay, 110 BaKIUBO sl GOpMYBaHHS 3JJaTHOCTI
BUPINIyBaTH NMPaKTUYHI poOsieMu y cdepi 00Ky Ta OMOJaTKyBaHHs abo y mpoiieci
HABYaHHs; HECTHU BIAMOBIJAIBHICTh 33 PE3yJbTAaTH CBO€I MiSIILHOCTI; 3I1ACHIOBATH
KOHTPOJIb 1HITUX OCI0 y BU3HAUEHUX CUTYAIIsIX.

BizoMocTi 3 BMINOI MaTEMaTUKH BIAIrParOTh KIOYOBY POJIb Y PO3B’SI3aHHI
MpoOJEMHUX CHUTyalllil Ta aHai3l JaHUX, IO POOUTH L0 HABYAJIBHY AUCIUIUIIHY
KOPUCHOIO JJisl 3100yBaviB OCBITH 3a chemiaidbHICTIO «OOMIK 1 ONMOJaTKyBaHHSD.
3HaHHS, 3100yTI NPU BUBYEHHI BHUINOI MATEMATHUKH, HIUPOKO 3aCTOCOBYIOTHCS Yy
HaBUYaJbHUX Kypcax (QiHAHCIB, Tpoled 1 KpPeAuTy, CTATUCTUKHU, EKOHOMIYHOTO
aHaji3y, B IHIIMX HAaBYAIbHUX JUCIUTIIIHAX.

HaBuanpHy mnporpamy 3 HaBUalbHOI JUCHUIUIIHM «Buima maremaTtuka
ykaageHo Ha ocHoBi OIIIl «OGxik 1 omojgaTKyBaHHs», PO3pOOJIEHOT Ha OCHOBI
Cranmapty QaxoBoi mnepenBumoi ocBitd 31 cremianbHocTi 071 O6mik 1
OTOJJaTKYBaHHSI OCBITHBO-TIPOQECIHHOTO CTYIEHS «()axoBUN MOJIOAIINMA OaKaiaBpy.

OITMC HABUYAJIbHOI OV CIIUITIIIHU

["any3p 3HaHb 07 YnopasiiHHs Ta aIMIHICTPYBaHHSI
CriemiaJibHICTh 071 OO6IK 1 OTIOTATKYBAHHS
OcBiTHBO-TIpOdECIHHUMN CTYMIHB daxoBuil MosioAMIKNA OaKagaBp
HopwmatuBHa/BuOipKkoBa HOpPMaTUBHA
KinpkicTh TEM 7
3arajgpHa KUIBKICTh TOJUH 90

Buu HaBYaJIbHOI TiAJIBHOCTI TA BUAH HABYAJIbHHUX 3aHATh, 00CAT TOJIMH:
Jlexmii 30
[TpakTrUyH1 3aHITTS 30
CamocrTiiiHa poboTa 30
dopmMa M1JICYMKOBOTO KOHTPOJIIO 3aJTIK

II. META, 3ABIIAHHS HABUAJTbHOT IVCIIUTIJITHU
«BUIIIA MATEMATMKA»,
KOMHeTEHTHOCTi T4 SaHJIaHOBaHi pESYJ'II)TaTT/I HaBYaHHA

Meta HaBYAJIBHOI AWCIUILTIHE «Builla MaTemMaTuka»: IPYHTOBHE 3aCBOEHHS OCHOB
MaTEeMaTUYHOTO arnapary, HeOOX1THOTO JIJIsl PO3B’I3aHHS TEOPETUYHUX 1 MPUKIIATHUX
3aBAaHb OOJIKy Ta ONOJATKyBaHHS, pO3BUTOK BMIHHS BHUKOPHUCTOBYBAaTH
MaTeMaTU4Hl METOAM, MNPUMOMM 1 3aco0M TMiJ Yac JOCHIPKCHHS EKOHOMIKO-



MaTeMaTHYHUX MOJIEJICH 1 CUCTEeM, MiJABHILIEHHS 3arajbHOT MaTeMaTUYHOI KYJIbTYpH
3100yBadiB OCBITH.

3aBIaHHs HaBUAJILHOT TUCIUIUTIHN «BuIia MaTeMaTukay:

— PO3BHUTOK BMiHb J0 a0CTparyBaHHs 1 MATEMaTUYHOTO MOJICTIOBAHHS;

— (opMyBaHHS HABHYOK 3 MaTEeMAaTHYHOTO JOCIIIKEHHS MPOIECIB EKOHOMIKH 1
YOpaBIiHHS;

— OBOJIOAIHHA MaTE€MaTUYHUMH MeETOJaMH OOpOOKHM Ta aHali3y pe3yibTaTiB,
OTPUMaHMUX TMiJ Yac JOCHTIKEHHS pPO3pOOJEHUX MaTeMAaTUYHUX MOJIENeH
€KOHOMIYHUX 3a]1a4;

— HaOyTTs BMiHHSA CaMOCTIMHO 3HaXOJUTH, BHBYATH 1 3aCTOCOBYBAaTH HAyKOBY
JiTepaTypy Ta iHill iHGOopMaIiiiHI JpKepena 1 pecypcH 3 BUIIOT MAaTEeMaTHKY;

— PO3BHUTOK IHTEJEKTY 1 3/1I0HOCTEH 10 JIOTIYHOTO Ta aJIrOPUTMIYHOTO MHUCJICHHS.

IIpenmeTom HaBuUalbHOI AUCHUIUIIHU «Builla MaTeMaTuka» € OCHOBHU JIIHIHHOT
anreOpu Ta aHAJIITUYHOI T€OMETPii, MATEMATUYH1 MOHATTS T4 METOAU TEOPIii I'PaHULb
GbyHKIIN, audepeHIiaIpbHOro Ta I1HTErpalbHOTO YHCISHHS, JaudepeHIiabHIX
PIBHSIHb.

IlepenyMoBOI0 BHMBYEHHSI HAaBUAJbHOI JUCHUUIUNIHM «Buima wmatemaTtuka» €
JOCSITHEHHsT  3/00yBayaMy  OCBITHU  OOOB’SI3KOBHX pe3yJIbTaTiB HaBYaHHS Ta
KOMIIETEHTHOCTEH 3700yBaua 3arajbHOi CEpeAHbOI OCBITH 3 MaTeMaTHKH Ta
1H(OpPMATHKHU, IPYHTOBHA MIATOTOBKA 3 MOJITUYHOI €EKOHOMII.

3riJIHO 3 BUMOTaMU OCBITHBO-IPO(ECIHHOT TPOrpaMu 3400yBayl OCBITH MOBUHHI:
— 3HATH:

— MaTpull Ta iX BIIACTUBOCTI;

— BU3HAYHUKHU APYTOTO, TPETHOTO, 1-TO MOPSJIKY Ta iX BIACTUBOCTI;

— O3Ha4YeHHs 00EpHEHOT MaTPHIIl, MPABUJIIO 11 3HAXOKEHHS;

— TIOHSATTS TPAHUIll TOCIITOBHOCTI, TpaHuIll (YHKIT B TOYIl, HEMEepEepBHOL
dbynkmii, moxigHoi, mudepeniiana QyHKIii, ¢GyHKIIi O0aratbox 3MIHHUX,
YAaCTUHHHX IMOX1THUX, IIEPBICHOT, HEBU3HAYCHOTO 1 BU3HAYCHOTO IHTErpasia;

— npaBuio Kpamepa 1 MaTpyUuHMA METOJ JUIsl pO3B’SI3yBaHHS CUCTEM JIIHIMHUX
PIBHSIHB;

— PI3HOBH/IM PIBHSHB MPSMO1 Ha TUTOIIHHI;

— YMOBH NapaJIeTbHOCTI, MEPIIEHIUKYIIIPHOCTI MPSMUX;

— KYyT MIX IPSIMUMU;

— PIBHSIHHS KPUBHUX JPYTOro MOPSIIKY: KoJia, eirca, rinepooiu, napadoiu;

— BIJIACTUBOCTI KPUBHX JAPYTOTr0 MOPSAKY, iX Tpadiku;

— OCHOBHI TEOPEMHU PO FPAHULIL;

— TeOMEeTPUYHUN Ta PI3UYHMI 3MICT MOX1IHOI, TudepeHiiiaia;

— OCHOBHI TeopeMH Au(epeHIIaIbHOTO YUCICHHS;

— TaOJUII0 MOX1THIUX OCHOBHUX €IEMEHTApHUX (PYHKIIIN;



— TEOopeMHU MPO HEOOX1AHI i JOCTaTHI YMOBHU ICHYBaHHS €KCTpeMyMy (QYHKIIIT;

— TeopeMy Ipo HEOoOXITHY YMOBY ICHYBaHHS TOUYOK €KCTpeMyMy (PYHKIIIT TBOX
3MIHHUX;

— OCHOBHI METOJIM IHTErPyBaHHS;

— (opmyny Hetorona-JleiibOnimna;

— O3HAYCHHA IU(EpEeHIIANbHOTO PIBHSAHHS MEPIIOro MOPSJKY, PIBHSHHS 3
BIJOKPEMJICHUMH  Ta  BIJOKPEMJIIOBAHHMH  3MIHHHUMH,  PO3B’S3KY
IU(EpeHIiaTbHOTO PIBHSHHS;

— BMITH:

— 00YMCIIIOBaTH BU3HAYHUKH JPYTOTr0, TPETHOTO, 71-TO TOPSJIKY;

— pO3B’si3yBaTH CHCTEMY JIHIMHUX PpIBHAHb 3a mnpaBwioM Kpamepa 1
MaTpUYHHUM CIIOCOOOM;

— BHUKOHYBATH JIii HAJl MaTPUIISIMU;

— 3HaXOJUTH OOEpHEHY MATPUIII0, KYT MK MIPSIMUMH, TTOX1]1HI, TudepeHItiaim,
HaWOUIbIIe Ta HaMEHINe 3HauYeHHS (YHKIT Ha BiJIPI3KY, HEBU3HAUYCHHI
1HTEerpa,

— JIOCHIKYBaTH B3a€EMHE PO3MIIICHHS MPSAMHUX, BCTAHOBIIIOBATH BJIACTHUBOCTI
Ta OyJlyBaTu KpUBI1 IpYyroro NopsaKy;

— 3HAXOAUTH rpaHulll GYHKIHN 1 TOCHIKYBaTH (YyHKIIIT HA HETIEPEPBHICTD;

— OynyBatu Ta nepeTBoproBaTH rpadiku GyHKIIIH;

— 3aCTOCOBYBATHU MOXI1JIHI IO TOCHIIKEHHS 1 MO0y 10BU TpadikiB QPyHKIIIH;

— JOCHIKyBaTH QYHKIIT TBOX 3MIHHUX Ha €KCTPEMYM;

— 00uHCITIOBaTH BU3HAUYCHUM 1HTETPa, 3HAXOUTH IO (Piryp Ta 00’ eMu Tid
3a JJOTIOMOT'OI0 BU3HAYEHOT'O 1HTEerpaa;

— pO3B’sA3yBaTH Ju(epeHLiaibHI PIBHSIHHS HEPIIOTO NOPSAIKY;

— (opmyItoBaTH €KOHOMIUHY 3aJa4y B MaTEMaTUYHUX TEPMiHAX 1 3HAXOAUTH
HUISIXW O3B’ S3KY 1I1€1 3a1a4i;

— aHai3yBaTHU OJIepKaHl pe3yJbTaTh 1 Ha 1X OCHOBI CTBOPIOBATH MPAKTHYHI
peKoMeHaIlli.

MixkaucuuniiHapui 3B’SI3KM: HaBuUallbHa JucHMILTIHA «Buima wmaTeMarmkay
MoB’si3aHa 13 6a30BUMH, BHOIPKOBO-000B’I3KOBUMH MPEIMETAMH 3arajbHOOCBITHBOI
MIJITOTOBKU. 3HAHHS, 3700yTI MpPU BUBYEHHI BHUIOT MATEMaTHUKH, 3aCTOCOBYIOTHCS
MpU BUBYEHHI TAaKWUX JAUCIHUIUIIH, SK €KOHOMIYHHMH aHaji3, CTaTUCTUKa, (p1HAHCH,
rpouri Ta KpeauT, [kl nependayaroTh BMIHHS aHaIi3yBaTW IOCTAaBJEHI 3aBJAaHHS,
IIyKaTH I[UIIXA 1X  pPO3B’S3aHHSA, IHTEPNPETyBaTH OTPpUMAaHl  pe3yJbTaTH
MaTeMAaTUYHUMHU METOJAMHU 1 3aCO00aMHU.

[Iporpamoto HaBuanmpbHOi AucHMIUIIHM «Buma wmarematuka» mepeabadeHo
MPOBEJACHHS JIEKI1H, MPAKTHUYHUX 3aHATh 13 TeM Kypcy, (OPMOIO MiJICyMKOBOTO
KOHTPOJIIO € 3aIiK.



Ilepesnik i cyTHicTH cdOpMOBaHMX KOMIIETEHTHOCTEN
Ta pe3yJ/IbTaTiB HaBYaHHSI:

Ha3Ba komneTeHTHOCTEM/
pe3yJbTaTiB HABYAHHS

CyTtHicTb chopMoBaHuX
KOMIIETEHTHOCTEi/pe3yabTar

IHTeraJIBHa KOMITETEHTHICTh

31aTHICTh BUPINIYBaTH THUIIOBI CHEIiai30BaH1
3a7a4l Ta TpaKkTH4HI MpodsiemMu y cdepi
00JIIKy Ta OIOJaTKyBaHHSI abo y IIpoIiect
HaBYaHHSA, 1[0 BHUMara€  3acTOCYBaHHS
MOJIOKEHb 1 METOJIIB €KOHOMIYHHMX HayK, Ta
MOXKeE XapaKTePU3yBaTUCS TIEBHOIO
HEBHU3HAYCHICTIO YMOB; HECTHU
BIJIMOBIJAIBHICTS 32  pe3yJIbTaTh  CBOEL
TSJIBHOCT1; 31ACHIOBATH KOHTPOJIb 1HIIMX
0Ci10 Y BUBHAUCHHX CUTYAIIIsX.

3aranpHi kKoMiieTeHTHOCTI (3K)

3K 2. 3naTHICTh 30epiratd Ta MPUMHOXKYBaTH
MOpalibHI, KYJbTYpHiI, HAyKOBI IIIHHOCTI 1
JIOCSITHEHHSI CYCIIUIILCTBA HA OCHOBI PO3YMIHHS
icTopii Ta  3aKOHOMIPHOCTEH  PO3BUTKY
npeaMeTHOI o0iacTi, 1i MICI y 3arajibHii
CUCTEMI 3HAaHb MPO MPUPOIY 1 CYCHUIBLCTBO Ta
y  PO3BUTKY  CYCIUIbCTBA, TEXHIKA 1
TEXHOJIOTIH.

3K 3. 3maTHICTh CHIJIKyBaTUCS JEp>KaBHOIO
MOBOIO SIK YCHO, TaK 1 TUCHMOBO.

3K 6. 3naTHICT, 3aCTOCOBYBAaTH 3HAHHS Y
MPAKTUIHUX CUTYAIlISIX.

3K7. 3HaHHS Ta PO3YyMIHHS MPEIMETHOI
obmacti Ta  po3ymiHHsA  mpodeciitHoi
TISUTBHOCTI.

3K 8. 31aTHICTb BUKOPHCTOBYBAaTH
iH(MOopMaIliiiHi Ta KOMYHIKaIiiHI TEXHOJIOTTI.

Crneuianbai komneteHTHOCTI (CK)

CK 2. 31aTHICTh BUKOPUCTOBYBATH
MaTeMaTUYHUI IHCTpYMEHTapii JUISL
pO3B’s3aHHSl TMPUKIAAHUX EKOHOMIYHHUX Ta
ONTUMI3allIMHUX 3aBAaHb B cdepi 0OMIKYy 1
OMOJATKYBaHHS.

PesynbraTn HaBuanus (PH)

PH 5. 3acTtocoByBartu MaTeMaTHYHUN
THCTPYMEHTApIN JIsl pO3B’sI3aHHS MPUKIIATHUAX
3aBAaHb y cepi 00Ky 1 OTIOTaTKyBaHHS.

PH 13. AnanizyBatu 0cO0IMBOCTI (PYHKIIOHY-
BaHHS MIIIPUEMCTB JUIs 31HCHEHHS 00Ky 1X
rOCIOIaPCHKOI NISITBHOCTI.




PH 16. BMiTH mpamoBatd CaMmOCTIHHO 1 B
KOMaH/1i, HeCTu TpodeciitHy BIAMOBITANbHICTD
3a pe3yJbTaTu poOOTH, JOTPUMYBATUCS HOPM
Ta CTaHAapTiB mnpodeciiHOl eTHKU AJis
JOCATHEHHSI CIJIBHOT METH.

I11. 3SMICT HABUYAJIbHOI IVICIIUITJITHU

3.1. OPIEHTOBHA CTPYKTYPA HABUAJIbHOI IV CLIUIIITHU

Tema OQ06csAr ronun Paszom
Ne Ha3zBa Jlexmii | Ilpaktuuni | CaMmocTiiine
BUBUYCHHS
1 | EnemenTu niHifiHOT anrebpu 6 6 4 16
2 | EnemMeHTH aHAITUYHOI TeOMETpii 4 4 4 12
3 | Bctyn 1o MateMaTHIHOTO aHAJI3y 4 2 4 10
4 | IudepeHiiiaibHe YucaeHHS QYHKIIIMN 4 8 6 18
OJIHI€1 3MIHHOT
S5 | dudepeniianbie ynciaeHHs QyHKIIMN 4 4 2 10
0araTb0X 3MIHHUX
6 | InTerpanpHe yncieHHs QYHKITIH 4 4 6 14
OJIHI€T 3MIHHOT
7 | IudepeniianbHi pIBHIHHS NEPILIOTO 4 2 4 10
TOPSIJIKY
Bceboro 30 30 30 90

3.2. [HOOPMALIVIHUW OBCAT HABUAJIBHOI AVCIUITIIHU

1. EJEMEHTH JIHIHHOI AJITEEPA

1.1. EslemeHTH Teopii MATPULb Ta BU3HAYHUKIB

KopoTki BiToMOCTI 3 icTOpii pO3BUTKY MaTeMaTHKHU K HayKu. MeTa 1 3aBIaHHS
mcruIunian “‘Buma marematuka” Ta 3B°SM30K 11 3 IHIIAMH JUCHMILTIHAMH. PoJjb
MaTEeMAaTUKH B €KOHOMIKO-CTATUCTUYHUX JTOCHIKEHHSX 1 yIPaBIIiHHI €KOHOMIYHUMH
nporiecamu. [ToHATTS Tpo MaTemMaTHuHEe MOJCIIOBaHHSA. PekoMeH10BaHa JiTeparypa.

Busnaunuku npyroro, TpeThOro, n-TO TMOPSAKY. BracTHBOCTI BU3HAYHUKIB.
Minopu ta anreOpaiydi 1omoBHEHHA. MeToau 004ncieHHs BU3HAYHUKIB.

Marpumi. OcHoBHI moHsATTA. Ormepaliii HaJx MaTpPUIIMU Ta iX BJIACTHUBOCTI.
OOGepHena Matpuiis, 1l 3HaXopKeHH. Panr matpuiii.



IIpakTu4He 3aHATTA
Onmepartii Hag MaTpuisiMu. OO0UnCIIeHHST BU3HAYHUKIB. 3HAXO0KEHHS MIHOPIB Ta
anreOpaiyHUX JIONMOBHEHb €JEMEHTIB BH3HAYHUKIB. 3HAXOKEHHS OOEpHEHOT
MaTpHIT.

1.2. 3aranbHa Teopisi cucTeM JIiHIHHUX PIBHAHD
Cucremu miHIAHUX anreOpaiyHux piBHSAHb. OcHOBHI moHATTA. Kpurepii
CYMICHOCTI Ta BHM3HAY€HOCTI CHCTEMHU JIIHIMHUX ajrebpaiuHux piBHSAHB (Teopema
Kponekepa-Kanemm).
®opmynu Kpamepa juist po3B’si3yBaHHSI CUCTEM JIHIHHUX PIBHSHb.
Marpuuna ¢opma 3amnucy CUCTeMH JIHIMHMX PIBHSIHR Ta 11 PO3B’SI30K
MaTPUYHUM METOAOM.

IIpakTH4Hi 3aHATTHA
Po3B’si3yBaHHsT cucTteM JIiHIMHUX piBHSHL 3a (dopmynamu  Kpamepa.
3acTOCyBaHHSI METOJIIB JIIHIAHOT anreOpu B EKOHOMIYHMX 3ajadax. Mojaenb
OaraTtorany3eBoi €KOHOMIKM (MDKramy3eBuil Oananc). Martpuunuii  cnocio
PO3B’SI3yBaHHS CUCTEM JIIHIHHUX PIBHSAHD.

2. EIEMEHTH AHAJITUYHOI TEOMETPII

2.1. Ilpsima Ha MJIOIUHI
Jlinis Ha mrommHi, i1 piBHsAHHA. Ilpsma Ha tiomwmHi. Pi3HI BHAM PIBHSHB
npsmoi. KyT mixk npssmumu. BigcTanb BiJy TOUYKH 10 TPSMOI.
B3aemue po3ranryBaHHs IpsiMUX (YMOBHU MapasieNIbHOCTI, TEPIEHIUKYIISPHOCTI
Ta MEPETUHY MPAMUX).

IIpakTUYHe 3aHATTSH
JloCPKEHHSI B3aEMHOTO PO3TAIlyBaHHS MPSMUX Ha TUIOLIMHI. 3HAXOJKEHHS
KyTa MK OpSIMUMU HA TUIONTMHI. 3HAXO>)KEHHS BIJICTaH1 BiJl TOUKH JO MPSIMOI.

2.2. Kpusi apyroro nopsiaky
Kpusi npyroro mopsnky Ha tiomuHi. Koro, eminc, rimep6ona, mapaboina:
O3HAYCHHSI, PIBHSHHS, OCHOBHI BJIACTUBOCTI, TOOY/I0BA.

IIpakTUYyHe 3aHATTSH
[ToObymoBa KpUBHX APYroro MOPSIKY Ha IJIOMIMHI. PIBHSHHS MpAMHX 1 KPUBUX
JIPYroro TOPSAKY SIK MaTeMaTW4yHI MOJeNll EKOHOMIYHHMX 3alIeKHOCTEH MiX
3MIHHHMH.

3. BCTYII 1O MATEMATHUYHOI'O AHAJII3Y

3.1. I'pannus pyHKuii
[Tonstrs PyHnkuii, 00JacTh BU3HAUYECHHS, CIOCOOU 3aJaHHSI.



OcHoBHi enemeHTapH1 (¢yHKINI, iX BiracTUBOCTI Ta rpadiku. [lepeTBopeHHs
rpadikiB ¢pyHKIii. 3acTocyBaHHs QYHKIIH B €KOHOMILII.

[ToHsATTS YMCAOBOT MOCHIAOBHOCTI. I'panuiis mociinoBHOCTI. OCHOBHI TEOpEMH
PO TPAHUIII MOCITIIOBHOCTI.

[Monstrs rpanumi ¢yHkiii. OgHOCcTOpoHHI Tpanuii (yukuiin. BmactuBocTi
rpanuib. OCHOBHI TEOPEMHU PO TpaHmIll QyHKII.

[Tepma i apyra BakiauBi Tpanuii. HeckiHYeHHO Maji 1 HECKIHYCHHO BEJHKi
¢dbyHkIii. OCHOBHI TUIM HEBU3HAYEHOCTEH, iX PO3KPHUTTSI.

3.2. HenepepBHicTh QyHKIIil
HenepeppricTh QyHKIII B TOUYIl Ta Ha BiApi3Ky. Todku po3puBYy (PyHKIII, iX
kiacudikaitis. OCHOBHI TEOpEMH PO HEMEepepBHI PYHKITIT.

IIpakTH4He 3aHATTSH
OO6uuncnenns rpanulb. Po3kpuTTs HeBU3HaUeHOCTeU. [JocmikenHs QyHKIINA Ha
HEIEPEPBHICTh. 3aCTOCYBaHHS OCHOBHHMX €JIEMEHTAPHUX (PYHKILIA B €KOHOMIYHHUX
JOCHIIKeHHAX. EKOHOMIYHI 3a7a4i, OB’ s13aH1 3 MOCIIJOBHICTIO Ta i TPaHUIIEIO.

4. IM®EPEHUIAJBHE YUCJEHHSA ®YHKIINA OJJHIET 3SMIHHOI

4.1. Hoxinna pynkuii. Iudepenuian pynkuii. OcHOBHI Teopemu
nugepeHiaIbHOr0 YHCIEHHSA

[TonstTss moximHoi (yHkIil, 11 Gi3uyHUI Ta TeoMeTpUYHM 3MicT. Tabmuis
noxXimHux  enemeHTapHux  ¢yHkuid. [lpaBuna nudepenmiroBanHs.  3B'S30K
HernepepBHOCTI Ta nudepenniioBanocti (ynkimii. Iloximna ckiameHoi GyHKII.
[ToxiaH1 BUIIMX TTOPSIKIB.

Hudepenmian  ¢yHKuii, HOro TreOMETPUYHUN  3MICT.  3aCTOCYBaHHS
nudepeHiaza B HaOMKEHUX o0uMcieHHsX. [loxuOka HaOIMKEHOTO OOYMCIICHHS
BUpOOHMUMX (yHKUINA. {ndepenian BULMX MOPSIIKIB.

Exonomiunuii 3MicT mnoxiaHoi. TemMnm pocTy Ta KOE(IUIEHT €IacTUYHOCTI.
3HaXOHKEHHS TPAaHUYHUX (MapriHAJIbHUX ) BUTPAT a00 10XO1B (PipMH.

IIpakTH4Hi 3aHATTA
3HaXOKeHHSI TMOXIAHUX Ta JudepeHIiaiiB. 3acToCyBaHHSA TMOXIIHOI 0
PO3B’sI3aHHS IPUKJIATHUX 3a]1a4.

4.2. 3acTocyBaHHS MOXiIHOI

3acTocyBaHHS TOXIMHOI IS JOCHIKEHHsS (yHKIII. 3pocTaHHs, CHagaHHs
¢yHkuii. YMOBM MOHOTOHHOCTI (QyHKuli. Exctpemym ¢ynkuii. HeoOxigna Ta
JIOCTaTHSI YMOBH ICHYBaHHS ekcTpeMyMy ¢yHkiii. HaitOinb1ne, HaliMeHIIe 3HaYeHHS
(GyHKIIT Ha BIAPI3KY.

OnyKJicTh, YTHYTICTh KPUBOI, TOUKU MeperuHy. JloctaTHs o3HaKa OIMYKJIOCTI,
yrHyTOCTI KpuBOi. HeoOximHa Ta JOCTaTHS YMOBHM ICHYBaHHS TOYKU MEPErHHY
KPHBOI.



[IpaBwno Jlomitans, #OTrO 3acTOCyBaHHS 1O PO3KPUTTS HEBU3HAYEHOCTEH.
Acumnroru kpuBoi. [ToBHe nocmikxeHHs QyHKIIII Ta moOyaoBa ii rpadika.

3actocyBaHHs audEpPEHITIaTLHOTO YHCICHHS (PYHKIINA OMHi€l 3MIHHOT Tij dac
PO3B’sI3yBaHHS 337a4 €KOHOMIYHOTO 3MICTY.

IMpakTu4Hi 3aHATTS
3aranbpHa cxema J0CHiKeHHs QYHKI[H Ta moOyaoBa iX rpadikiB. 3acTOCyBaHHS
MOX1THOT JIJIs1 JOCIIIDKeHHS TUHaMIKu GyHKIiH. Po3B’s13yBaHHs 3a/1au onTUMI3aIi 3
€KOHOMIYHHUM 3MICTOM 32 JIOIIOMOT'OO ITOX1THO].

5. JM®EPEHIIAJBHE YUCJEHHA ®YHKIINA BATATHbOX 3MIHHUX

5.1. IndepenuiiioBanictb PyHKIii 6araTbo0xX 3MiHHUX
OznaueHHs QyHkuii Oaratbox 3MiHHUX. CrnocoOu 3amgaHHs (yHKHii. Ob0nacTh
BU3HAYEHHS (DYHKIIII.
['panuus Ta HenepepBHICTh (yHKIIIT 0araTb0X 3MIHHUX, iX BJIACTHUBOCTI.
Yactunni noxigHi. [loBauil nudepenmiain.

IIpakTuuHe 3aHATTS
3HAXO/PKEHHS] YaCTUHHUX MOX1IHUX. 3HAXO/KEHHS TOBHOTO UdepeHIriana.

5.2. Mocaigxenusi pyHkiii 6ararboX 3MiHHUX HA EKCTPEMYM,
YMOBHUI €KCTPEeMyM

3actocyBaHHs QYHKIIINA OaraThox 3MiHHUX. ExcTpeMym (yHKIII ABOX 3MIHHUX.
YMoBHuUl ekcTpemyMm. HaiiGinbine, HaliMeHiie 3Ha4eHHS (YHKIT B 3aMKHEHIH
o0JacTi.

3acTtocyBaHHa (yHKIIA OaraThb0X 3MIHHUX B TPUKIAJHUX EKOHOMIUYHHMX
3a/iayax.

IIpakTUYHe 3aHATTSH

JocnipkeHHs: Ha eKeTpeMyM (DyHKIIIT ABOX 3MIHHUX. J{OCHIIKEHHS] HA YMOBHHIA
eKCTpeMyM (YHKIT JBOX 3MIHHMX. 3HaXO/KCHHS HaWOUIBIIOr0 Ta HaWMEHIIIOro
3HAYEHHS PYHKIII].

ExonomiuHl 3ajadi, 10 3BOAATBCS 1O BUKOPUCTAaHHSA (QYHKLIA Oaratbox
3MIHHHX. 3312491 ONTHMI3aIlii BHpOOHUIITBA.

6. IHTET'PAJIBHE YUCJIEHHS ®YHKIIN OHIET 3SMIHHOI

6.1. HeBu3Havenuii inTerpasn
IlepBicHa Ta ii BmactuBocti. HeBM3HaueHu# 1HTErpajs Ta HOro BIACTUBOCTI.
Tabnuit OCHOBHHUX HEBU3HAYECHUX IHTETPAiB.
OCHOBHI MeTOAM I1HTErpyBaHHsS: Oe3MOCepeNHE IHTErPYyBaHHS, 1HTErpyBaHHS
METOJIOM 3aMiHM 3MIHHOi, IHTETPYBaHHS YacTUHaMU. [HTErpyBaHHS HaWMPOCTIIIMX
JpoOOBO-paIllOHATLHUX, 1ppalllOHATBHUX, TPUTOHOMETPUYHUX (PYHKITIH.
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IIpakTu4He 3aHATTA
3HaXOKCHHS] HCBU3HAUCHUX 1HTETPAIiB OCHOBHUMH METOJIAMHU.

6.2. Busnavenuii inTerpaJ
Busnauenuii iHTerpad Ta HOro BIacTHBOCTI. ['eomeTpuuHuil, (i3UUHUH,
E€KOHOMIYHHMI 3MICT BH3Ha4YeHoro iHTerpana. Popmymna Heiorona-Jleitonima.
OOuncrieHHs BU3HAYEHOTO 1HTeTpaa.
3acTocyBaHHA BHM3HAYHUX IHTErpadiB. EKOHOMIUHI 3aCTOCYBaHHS METOIB
IHTErpajbHOTO YHCIICHHS.

IIpakTu4He 3aHATTA
OOuuciaeHHs BU3HAYCHUX 1HTErpajiB. ['eoMeTpuyHe 3aCTOCYBaHHS BHU3HAYCHHUX
iHTerpamiB. EKoOHOMIYHI 3ajadi, M0 3BOJATHCS JI0 OOYMCICHHS BHU3HAYCHHUX
IHTErpaliB.

7. IMOEPEHIIAJIBHI PIBHAHHSA ITEPHIOIO ITOPAIKY

OCHOBHI 03HAYEHHS, MMOHATTA PO AUQepeHIianbHl piBHIHHA. udepenuianbi
PIBHSIHHS 3 BIJIOKPEMJIEHUMHU Ta BIAOKPEMIIFOBAHUMHU 3MIHHUMU.

JliniitHi Ta omHOpiAHI AudepeHIianbHl pIBHAHHA. PiBHSHHA B IOBHHX
mudepenItianax. PiIBHIHHS, 110 JOMYCKAIOTh 3HUKEHHS MOPSIIKY.

3anaui Ha CKIIaAaHHs AUQEPEHIIAIBHUX PIBHAHb €KOHOMIUYHOTO 3MICTY.

IIpakTU4yHe 3aHATTH
Po3B’s3yBanHs mudepeHIiiadbHuX PIBHIHB 3 BITOKPEMIICHUMH Ta B1IOKPEMIIIO-
BAaHMMM 3MIHHUMU. PoO3B’sA3yBaHHS JIHIMHMX Ta OAHOPIAHUX AU(epeHIaTbHUX
piBHSIHb. 3aCTOCYBaHHS JU(EpeHIIaJbHUX PIBHSHb B EKOHOMIYHHUX MOJENISIX
(OpUpPOAHOTO POCTYy MpU CTAJIOMYy TEMIMl MPUPOCTY BUPOOHHUIITBA, B YyMOBax
KOHKYpEHIIIi Ta 1H.).
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IV. CIIMCOK PEKOMEHIOBAHMX [1>KEPEJI

PexomeH0BaHa jIiTepaTypa i A>Kepesia

. bapkoscekuii B.B., bapkoBceka H.B. Buiia matemaruka /i1 €KOHOMICTIB: HaBY.

noci60. K.: IlenTp yubooi mteparypu, 2019. 448 c.

. Buma maremarnka: naBuanpHui mocionmk / T.I. ByOusk. JIeBiB: HoBuii cBit-

2000, 2023. 436 c.

Kmenko B.JO., T'omenp B.JI. Bumma Mmarematnka B mpuKiIamax 1 3amadax.
Hagu. moci6. K.: Ilearp yu6oBoi mitepatypu, 2021. 594 c.

KoBanenko JI.b. Buma marematuka nasi MEHEIKEPIB: MIIPYYHHUK. XapKiB:
XHYMI M. O. M. bekerona, 2019. 341 c.

Kpusyna B.I'., bapkoscekuii B.B., bapkoceka H.B. Buma wmaremarunka:
npaktukyM. K.: [lentp yuboBoi nitepatypu, 2023. 536 c.

Ky3spma O.B. Buma matematuka. AHalITUYHA TE€OMETpIid Ta JIiHIMHA airedpa.
Enementun BekTopHoi anreOpu. Koncmekr mnexmid. K.: KIII im. Irops
Cikopcbkoro, 2021. 127 c.

. JlutBun LI., Konomuyk O.M., XKenizusak I'.O. Buma maremaTtuka. HaBuanbHumit

nocionuk. K.: llentp yuboBoi miteparypu, 2021. 368 c.

EnexTpoHHI pecypcn

MinictepcTBo ocBiTH 1 Hayku Ykpainun URL: https://mon.gov.ua/
MeniaTeka eneKTpOHHUX 3ac001B HaBUAHHS

URL.: https://nmcbook.com.ua/mediatekaa/

[TnaTdhopma MacoBHX BIIKPUTUX OHJIAWH-KYPCiB

URL.: https://prometheus.org.ua/

Crynis onnaiin-ocsitd URL: https://www.ed-era.com/

OcgiTHiit ornaita-moptan URL: https://naurok.com.ua/

HarionaneHa ocitHs miatdopma URL: https://vseosvita.ua/

Cepsgic s intepakruBHoro Hasdanas URL: https://learningapps.org/
Cucrema nunamiunoi matematuku URL: https://www.geogebra.org/
YKkpaiHOMOBHUM PO3JLT BIAKPUTOI 0araTOMOBHOI MEPEKEBOI EHIIMKIIONEIT
URL.: https://uk.wikipedia.org/

.Buma wmarematuka. EJEKTpOHHUHA  HABYAIBHO-METOAWYHUN  KOMILIEKC

URL.: https://sites.google.com/view/math-Ifek
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