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1. Onuc HaBYAJBLHOI AU CIUILIiHHA

HaiimenyBaHHs
NMOKA3HHUKIB

I'any3b 3HaHb, CHENiANBHICTD,
OCBITHBO-IpOdeciiiHMi
CTYNiHb

Craryc (ucunIIiHU

KinpkicTh kpeauTiB — 3

Monynis — 4

I'any3b 3HaHB

07 YupaBaigHs

Ta AAMIHICTPYBAHHSI
(mmodp i Ha3Ba)

CrneniajbHiCTh:

072 dinancu, 6aHKIBChKA
CHpaBa, CTpaxyBaHHS Ta
(bOHIOBUIN PHHOK

000B’I3KOBUII KOMIIOHEHT,
o opMye 3arajibHi
KOMIIETEHTHOCTI

Pik miaroroBku

2-i1 Ha ocHOB1 BCO

Cemectp

II

3arajibHa KUIBKICTh
roauH - 90

TwKHEBUX TOAUH IS

JeHHOT (JOPMH HaBYAHHS:

ayuTopHuX — 4
camMocTiiiHa poboTa
CTYJIEHTIB — 2

OcBiTHBO-TIpOdeciiinmii
CTYIiHb:
(haxoBui MOOIIUI OakayiaBp

Jlexnii

30 rox.

IIpakTU4Hi

30 ron.

CamocriiiHa poboTa

30 rox.

3aco0u OLiHIOBAHHSA:
31K

IIpumirka.

CniBBIAHOMICHHS! KIJTBKOCTI TOJAMH ayJUTOPHUX 3aHATH 0 CaMOCTIHHOI poOOTH

ctaHoBuTh (%) nis aeaHoi popmu HaBYaHHS — 66,7 : 33,3




2. MeTa HaBYAJIbHOI JUCUMILIIHM | pe3yJibTATH HABYAHHS

MeTta HaBUaJIbHOI AUCHUILTIHY «BHIlla MaTemMaTka»: IpyHTOBHE 3aCBOEHHS OCHOB
MaTeMaTUYHOTO 1HCTPYMEHTApil0, HEOOXITHOTO ISl PO3B’SI3aHHS TCOPETHYHHX 1
NPUKIATHUX 3aBAaHb y cdepi (iHaHCIB, OAHKIBCHKOI CIpaBH, CTpaxyBaHHS Ta
(OHIOBOTO PUHKY, PO3BUTOK BMIHHSA BHKOPHUCTOBYBATH MaT€MaTW4HI METO[IH,
mpuiioMu 1 3aco0M Tif 9ac JOCHIKEHHS €KOHOMIKO-MaTEeMaTHIHUX MoOJeNeH 1
CHUCTEM, TiBUIICHHS 3arajlbHOI MaTEMaTHYHOI KyJIbTYPH 3400yBauiB OCBITH.

3aBaHHs HaBYAJILHOT TUCIUIUTIHN «BuIlia MaTeMaTukay:

— PO3BHUTOK 37aTHOCTI 10 abcTparyBaHHS 1 MaTEMaTHYHOTO MOJCITIOBaHHS,
BJIOCKOHAJICHHSI JIOTTYHOT'O Ta AJITOPUTMIYHOTO MUCIICHHS;

— (opMyBaHHA HABHYOK MaTEMaTHYHOTO JOCTIPKEHHS TMpoleciB y cdepi
¢iHaHCiB, 0aHKIBCHKOI CIIpaBU, CTPaxXyBaHHA Ta (DOHJOBOTO PUHKY;

— OBOJIOJIIHHA MaTeMaTUYHUMH METOJaMH OOpOOKM Ta aHaji3y pe3yJbTarTiB,
OTPUMAHUX TiJ Yac JOCTIIKEHHs PO3pOOJECHUX MAaTEeMAaTHUYHUX MOJIeeH
dhaxoBUX 3a/1a4;

— HaOyTTs BMiHb CaMOCTIHHO 3HAXOJWTH, BUBYATH 1 3aCTOCOBYBAaTH HAyKOBY
jmiTepatypy Ta iHmI iHQoOpMaliiiHl pKepena W pecypcu 3 BHUIIOI
MaTEeMaTHKH;

— PO3BUTOK IHTEJIEKTY 1 MaTeMaTUYHUX 3710HOCTEN 3100yBayiB OCBITH.

IIpenmerom HaB4abHOI MUCHUIUTIHU «Builla MaremaTuka» € OCHOBH JIIHIAHOI
anreOpy Ta aHAJIITUYHOI TEOMETpli, MaTeMaTU4yHI MOHSATTS Ta METOAM Teopil
rpaHuib  QyHKUiM, audepeHIiabHOr0O  Ta  IHTErpaJibHOTO  YHUCJICHHS,
nudepeHiaIbHUX PIBHSIHb.

IlepenymMoBOI0 BHBYEHHSI HAaBUAJIbHOI JUCHUIUIIHM «Buina matematuka» €
JOCSITHEHHsSI 37100yBayaMHM OCBITHU OOOB’S3KOBUX pe3yJbTaTiB HaBYaHHA Ta
KOMITETEHTHOCTEH 3/100yBaya MOBHOI 3araJIbHOI CePEeIHBOI OCBITU 3 MAaTEMATHKHU.

3riJHO 3 BUMOTaMH OCBITHRO-TIPOGeCciiHOT IporpaMu 3100yBadi OCBITH MOBUHHI:
— 3HATH:

— MaTpull Ta iX BIIACTUBOCTI;

— BU3HAYHUKHU JAPYTOTo, TPETHOTO, 1-TO MOPSJIKY Ta iX BIAaCTUBOCTI;

— O3Ha4YeHHs 00EPHEHOT MATPHIIl, MPABUJIIO 11 3HAXOKEHHS;

— TMOHATTA I'PAaHMII MOCTIAOBHOCTI, TpaHUIll (PYHKIIT B TOYI[, HEMEPEPBHOI
¢ynkuii, noxinHoi, nudepenuiana ¢pyHkuii, GyHKIii 0araTb0X 3MIHHHUX,
YACTUHHMX TMOXIJHUX, TEPBICHOI, HEBU3HAYCHOTO 1 BHU3HAYEHOTO
1HTerpana;

— mpaBwio Kpamepa 1 MaTpuuHuil MeToA [UIsl PO3B’SI3yBaHHS CHCTEM
THIAHUX PIBHSHB;

— PI3HOBU/IM PIBHSIHB MPSAMOI HA IUIOIIMHI;

— YMOBH NapaJieIbHOCTI, MEPIEHIUKYISIPHOCTI MPSMUX;

— KYT MDXK TIPSIMUMU;



PIBHSIHHS KPUBUX JPYTOTO MOPSAKY: KOJia, ejirnca, rinepoosiy, napadosu;

— BJIACTUBOCTI KPUBHUX APYTOTo MOPSIAKY, iX rpadiku;

— OCHOBHI TEOPEMH PO TPAHUILIL;

— TeOMETPUYHUN Ta (PI3UYHMI 3MICT MOX1IHO1, TudepeHiiiaia;

— OCHOBHI TeopeMH Ju(epeHIIaIbBHOTO YUCIICHHS;

— TaOJUIIO MOX1THIUX OCHOBHUX €NIEMEHTapHUX (PYHKIIINH;

— TEopeMH IMpo HEOOXiJHI # J0CTaTHI YMOBH ICHYBaHHSI EKCTPEMyMY
byHKIIIT;

— TeopeMy Ipo HEOOXIiJIHYy YMOBY ICHYBaHHS TOYOK €KCTpeMyMmy (QyHKIIii
JIBOX 3MIHHUX;

— OCHOBHI METOJIM IHTETPYBAaHHS;

— ¢opmyny HrroTona-JleitOHina;

— O3HauYeHHs AUQEPEHIIATBHOrO PIBHAHHS MEPIIOro MOPAJKY, PIBHSIHHS 3
BIIOKPEMJICHUMH Ta  BIJIOKPEMJIIOBAaHUMHU  3MIHHUMH,  PO3B’SI3KY
nudepeHIiaIbHOTO PIBHSHHS;

— BMITH:

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

— pO3B’s3yBaTH CHUCTEMY JIHIMHUX PIBHAHb 3a mpaBwioM Kpamepa 1
MaTpUYHHUM CIIOCOOOM;

— BHUKOHYBATH JIii HAJl MaTPUIISIMU;

— 3HaxXoAUTH OOEpHEHYy MaTpULl0, KyT MDK HOpSIMUMH, [OXIJHI,
nudepeHiaiy, HaolIblle Ta HailMeHIe 3HaueHHs (PYHKI[lT Ha BiIPI3KY,
HEBU3HAUYCHUH 1HTETpa,

— JIOCHIJKYBaTH  B3a€MHE  PO3MIIICHHS  NPSMHUX,  BCTAHOBJIIOBATH
BJIACTUBOCTI Ta OyAyBaTH KPHBI APYTOTO MOPSIIKY;

— 3HAXOAUTH rpaHuIll GYHKIH 1 TOCHIHKYBaTH (YHKIIII HA HETIEPEPBHICTD;

— OynyBatu Ta nepeTBoproBaTH rpadiku QyHKIIIH;

— 3aCTOCOBYBATHU MOXI1JIHI IO TOCHI/IKEHHS 1 MO0y 10BU TpadikiB QPyHKIIIH;

— JOCHIKYBaTH (QYHKIIT TBOX 3MIHHUX Ha €KCTPEMYM;

— 00uncIIOBaTH BU3HAYEHUHN 1HTErpall, 3HAXOIUTH Tuiomll (iryp ta o0’ eMu
TLJI 32 JIOMTOMOTOF0 BU3HAYEHOTO 1IHTETpaJa,;

— po3B’s3yBaTH Iu(epeHLiaibHI PIBHSIHHS HNEPIIOTO NOPSIKY;

— (dopmymoBaTu (axoBy 3amady B MaTEeMaTHYHUX TEPMiHAX 1 3HAXOIUTH
IIUISIXYA PO3B’SI3KY M€l 3a1a4i;

— aHaJi3yBaTH OJIep>KaHl Pe3yJIbTaTH 1 Ha X OCHOBI CTBOPIOBATH MPAKTUYHI
peKoMeHaIlli.

MiskaucuuniiHapui 3B’SI3KM: HaBYalbHA JucHMIUTIHA «Bwuima maremaTtukay
MoB’s13aHa 13 0a30BUM IMPEIMETOM 3arajbHOOCBITHBOI MIITOTOBKHU «MaTtemMaTuka.
3HaHHs, 3100yTI NpuW  BUBYEHHl JuCUUIUIIHM  «Buma  matemaTtukay,
3aCTOCOBYIOTBCS Yy TMPOIECI BUBYEHHS TaKUX OCBITHIX KOMIIOHEHTIB, SIK
«®Dinancuy, «['pomi ta kpeaut», «llomatkoBa cucrema», siki mnependayaroTh
BMIHHS aHa/Ii3yBaTH TIOCTABJICHI 3aBJaHHs, UIIyKaTH MUIIAXU IX PO3B’sA3aHHS,
IHTEPIIPETYBATH OTPUMAaHI pe3yIbTaTh MaTEMAaTUYHUMHU METOJaMH 1 3aCO0aMH.



Ilepeaik i cyrHicTh cGOpPMOBAaHMX KOMIIETEHTHOCTeH Ta pe3yJbTaTiB
HABYAHHA:

HaszBa kxomnereHTHOCTEI/ CyTtHicTh chopMOBaHMX
pe3yJbTATiB HABYAHHS KOMIIETEHTHOCTeii/pe3yabTat

3K 3. 31aTHICTh CIUJIKYBaTHUCS JIEPYKABHOIO MOBOIO SIK
YCHO, TaK 1 MMCbMOBO.
3K 6. 30aTHICTh 3aCTOCOBYBATH 3HAHHS y MPAKTHUYHUX
3arajibH1 KOMIIETEHTHOCTI | CUTyaIllsX.

(3K) 3K 7. 3naTHICT, BUKOPUCTOBYBaTH 1H(dOpMaIiiiHI Ta
KOMYHIKaIlIiH1 TEXHOJIOT'1.
3K 8. 3naTHICTh 10 MOIIYyKY, OOpOOJICHHS Ta aHajizy
1H(opMallii 3 pi3HUX JIKEpeTL.

CK I. 3naTHICTh  BUKOPUCTOBYBaTH TEOPETHYHUN 1
METOANYHUN THCTpYMEHTapii (piHaHCOBOi, EKOHOMIYHOI,
MaTe€MaTU4YHOI, CTATUCTUYHOI, MPAaBOBOI Ta 1HIIMX HAYyK
JUISL PO3B’SI3aHHSI CKJIAJAHUX 3aBlaHb y cdepi (iHaHCIB,
0aHKIBCHKOI CIIPaBH, CTPAaXyBaHHsI Ta (JOHJIOBOTO PUHKY.

CrnemianpHi
komreTeHTHOCTI (CK)

PH 6. 3actocoByBatu HaOyTi TEOpPETHYHI 3HAHHSI Y
MPaKTUYHIN AISUIBHOCTI JJIS PO3B’s3aHHS MpodeciifHuX

3aBJaHb.
Pe3ynbraTn HaBUYaHHS PH 9. BmiTu  po3B’si3yBaTH  CKJaJHI  3ajadl y
(PH) crietianizoBanux cepax npodeciitHoi AiSITBHOCTI.

PH 15. IleMOHCTpYyBaTl HABUYKU CaMOCTIHHOT poOOTH Ta
poOOTH B KOMaH/i, THYYKOTO MHUCJIEHHS, BIAKPUTOCTI J0
HOBHUX 3HaHb.

3. Kpurepii oniHIOBaHHS PiBHA 3HaHb 3100yBaYiB OCBITH

Ouinka 3a 4 — 0aJIbHOIO Kpurepii oninioBanHs
HKAJ0K

3100yBau  OCBITM  BUIBHO  KOPHUCTYETHCS  MOHSTTSIMH,
TBEP/DKEHHSAMHU 1 (popMyllaMu 3 Kypcy BHIIOI MaTEeMaTHKH,
BUSBIISIE OCOOJIMBI TBOPYI 3/11I0HOCTI, 3aCTOCOBYIOYM HaOyTI
TEOPETUYHl 3HAHHS y TMPAKTUYHIA JISJIBHOCTI; BMI€
3M1MCHIOBATH  MOILIyK,  30MpaHHA,  OOpoOneHHs  Ta
aHaii3yBaHHA 1HGOpMAIIil 3 PI3HUX HKEpeN, y TOMY YMCHl 3
BUKOPUCTAHHSM  1HPOPMALIMHUX Ta  KOMYHIKAI[IHHUX
TEXHOJIOT1H; TOCKOHAJIO BUKOHYE ITOCTaBJICHI 3aBJIaHHS; BMI€
BUKOPUCTOBYBATHU TEOPETUUHU U 1 METONYHUI
IHCTpYMEHTapii MaTeMaTHYHOI HAyKWd JUIsl PO3B’SI3aHHSA
CKJIaIHUX 3aBAaHb y cepi ¢iHaHCIB, OAHKIBCHKOI CIpPaBH,
CTpaxyBaHHA Ta  (OHIOBOTO  PHUHKY;  HEPEKOHIHBO
apryMEHTy€ BIAMOBIAl, CaMOCTIHHO pO3KpUBAE BIACHI
o0fapyBaHHsl 1 HaXWW NPU BHMBYEHHI BHILOI MATEMAaTHUKH;

5 (éiominno)




JEMOHCTPY€E THYYKICTh MHUCJEHHS Ta BIJKPUTICTH JO HOBUX
3HaHb.

4 (0oobpe)

3100yBad OCBITH BiJIbHO BOJIOJIIE BHBYEHHM OO0OCATOM
Marepiaiay, HaBHYKaMHU TPAKTHIHOTO BUKOPUCTAHHS MOHSTB,
TBEP/DKCHh 1 MaTeMaTUYHUX (OpMyJ, BUIBHO PO3B'A3Y€
BIIPaBH 1 3a/1a4l y CTaHJAPTHUX CUTYalliX, BUABIIAE BMIHHS
BUKOPUCTOBYBATH TEOPETUYHUI 1 METOANYHUN
IHCTpYMEHTapid MAaTeMaTH4HOI HayKd [JIsi PO3B’SI3aHHS
HECKJIQJIHUX 3aBJaHb y cdepl (iHaHCIB, OaHKIBCHKOI CIIpaBH,
CTpaxyBaHHA Ta (OHJIOBOTO PUHKY; CaMOCTIHHO BHUIIPaBIISE
JOMYIIEH] TOMWJIKH, KUIBKICTh SKHX HE3HayHa;, ]
KEpIBHUILITBOM BHKJIajJa4ya BMIi€ 3JIHCHIOBATH  IIOINIYK,
00poOsieHHsT Ta aHami3 i1H(opMalii 3 pI3HUX JKEepel, B
[JIOMY CaMOCTIMHO 3aCTOCOBYBATH 3HAHHS y MPaKTUYHUX
CUTYAIlISIX; KOHTPOJIIOBATHU BJIACHY JIISUIBHICTb.

3 (3aodosinvHo)

3100yBad OCBITH BIITBOPIOE 3HAYHY YACTUHY TEOPETUYHOIO
Marepiaidy; BHUABISIE 3HAHHS 1 PO3YMIHHS TEOPETHUYHUX
BIJOMOCTEl Ta WPHUHIMIIB MPAKTUYHOTO BUKOPHCTAHHS
GopMyn 3 Kypcy BHUIIOI MaTéMaTHKH, MPOTE HEAOCTATHBO
BOJIOJIIE HAaBUUKAMM PO3B’A3yBaHHs 3a7ad 1 BIOpPaB, Y TOMY
YHUCI y cremianizoBanux chepax npodeciiHoi AiSIbHOCTI; 3
JIOTIOMOTOI0  BUKJIaJlaya MOXE aHajli3yBaTH IOCTaBJICHI
3aBJIaHHS, BHUIIPABJSITU TOMWIKH, Cepel SKUX € 3HayHa
KUIBKICTb CYTTEBHX.

2 (ne3a008inbHO)

3100yBau OCBITH BOJIOJIIE MaTepialoM Ha PIBHI OKpPEMUX
(parMeHTiB, €JIEMEHTApHOrO0 PO3MI3HAHHS 1 BIATBOPEHHS
oKpeMux (akTiB, €JIEMEHTIB, OO0'€KTIB, IO CTAHOBJIATH
HE3HAYHYy 4YaCTUHY HABYAJIBHOIO MaTepially; Mia dYac
BUKOHAHHS MPAKTUYHUX 3aBAaHb AOIMYyCKae rpy0l (akTuuHi
NOMMJIKM, ab0 X HE BOJIOJIE€ MPAKTUYHUMU HaBUYKaMU
BUKOPHUCTAHHS TMOHSAThH, TBEPKECHD 1 POPMYIT 3 KypCy BHUIIOI
MaTeMaTHKH JIJIsl BUKOHAHHSI 3aBJaHb.




4. IlporpamMa HaBYAJIBbHOI JUCHUILIIHA

1. EJJEMEHTH JIHIAHOI AJITEEPA

1.1. EnemenTHn Teopii MaTpuub Ta BU3HAYHUKIB

Kopotki BigoMocTi 3 icTopii pO3BUTKY MaTeMaTHKHA SK Hayku. Merta i
3aBIaHHd guciIunay  “‘Buimma  maremarmka” Ta 3B’SM30K 11 3 1HIIUMH
auctuiUiinamMu. Ponb matemaTtuku y cdepi ¢iHaHCIB, OaHKIBCHKOi CIpaBH,
CTpaxyBaHHSA Ta (OHAOBOTO PHWHKY. [IOHATTS Mpo MaTeMaTUYHE MOJCITIOBAHHS.
PexomenmoBana miteparypa.

BusnauHuku Jpyroro, TpeTboro, n-ro MOpsaKy. BIacTUBOCTI BU3HAYHMKIB.
Minopu Ta anreOpaiyHi 10MOBHEHH. MeToau 004ncieHHs] BU3HAYHUKIB.

Marpumi. OcHoBHI noHATTA. Omeparlii HaJg MaTPHUIIMH Ta iX BJIACTUBOCTI.
OOGepHena matpulld, ii 3HaXoKeHHsl. Panr maTpuin.

1.2. 3arajbHa Teopist cUCTeM JIiHITHUX PiBHAHb

Cucremu mniHIMHUX anreOpaidyHux piBHAHb. OcHOBHI TOHATTA. Kputepii
CYMICHOCTI Ta BU3HAYEHOCTI CHCTEMH JIHIMHUX aiareOpaidyHuX pIBHSAHB (Teopema
Kponekepa-Kanenni).

®opmynu Kpamepa uist po3B’i3yBaHHSI CUCTEM JIHIMHUX PIBHSHb.

Matpuuna ¢opMa 3amucy CHUCTEMH JIIHIMHMX PIBHAHb Ta ii PO3B’SI30K
MaTPUYHUM METOIOM.

2. EIEMEHTU AHAJITUYHOI TEOMETPII

2.1. Ilpsima Ha MJIOINMHI

Jlinis Ha tutomuHi, ii piBHAHHSA. [Ipsma Ha momwuHi. Pi3HI BUIM PiBHSIHB
npsamoi. KyT mix npsmumu. Biactanb BiJy TOUKH 10 OPSMOI.

B3aemne pO3TallyBaHHS MPSAMHX (ymoBHU napajiesIbHOCTI,
NEPHEeHAUKYJIIPHOCTI Ta MEPETUHY NPIMUX).

2.2. Kpusi apyroro nopsiaky

Kpusi gpyroro mopsinky Ha miomuHni. Koo, emirnc, rinmep6omna, mapadona:
O3HAYCHHS, PIBHSHHS, OCHOBHI BJIACTUBOCTI, MOOYI0BA.

3. BCTYII 1O MATEMATHUYHOI'O AHAJII3Y
3.1. I'panuus pyHkumii
[Tonsrts ¢yHkIil, 006JacTh BUSHAYEHHS, CTOCOOM 3aJaHHS.

OcHoBHi enemeHTapH1 QYHKII, iX BaacTuBOCTI Ta rpadiku. IleperBopenHs
rpadikiB ¢pyHkKii. 3acTocyBaHHs (QYHKIIH B €KOHOMILI.



[lonstrs wumcnoBoi mocaimoBHOCTI. ['panuust mocnigoBHOCTI. OCHOBHI
TEOPEMU IIPO TPAHUIIl TOCIIIIOBHOCTI.

[Tonsitst rpanuni ¢yskuii. OgHOCTOpOHHI TpaHulll ¢GyHKIIH. BractuBocTi
rpanuilb. OCHOBHI TEOPEMHU PO TpaHulll QYHKIII].

ITepma 1 gpyra BakiauBi rpaHulll. HeckiHueHHO Majll 1 HECKIHUEHHO BEJIHKI
¢dyukiii. OCHOBHI TUITM HEBU3HAYCHOCTEH, iX PO3KPHUTTSI.

3.2. HenepepBHicTbh pyHKILIT

knacudikaiis. OCHOBHI TEOpEMH PO HENEpepBHi QYHKITI.
4. IA®EPEHUIAJBHE YUCJEHHS ®YHKIINW OJHIET 3SMIHHOI

4.1. Hoxinna pynkuii. Iudepenuian pynkuii. OcHOBHI Teopemu
Au(epeHuiaIbHOT0 YN CICHHS

[TonsiTTst moxigHoi PyHKIi, 11 Pi3uuHuit Ta reomeTpudHuil 3micT. Tadmuis
NOXiHUX eneMeHTapHux ¢yHkmi. [lpaBuna maudepeniioBanHsi. 3B'SA30K
HernepepBHOCTI Ta nudepenuiiioBanocti Qyskiii. [loxinHa ckmaneHoi QyHKIII.
[ToxiH1 BUIIMX MOPSIKIB.

Hudepenmian  ¢yHkuii, HWOro TreOMETPUYHUN 3MICT. 3acTOCYBaHHS
nudepenniaia B HaOMmkeHUX oOuucieHHsx. [loxnOka HaOIMKEeHOro 00UnCIEeHHS
BUpOOHUYMX QYyHKUIN. J(rdepeHiiian BUIUX TOPSIKIB.

ExoHomiyHMil 3MicT moxigHoi. TeMm pocTy Ta KOE(IUIEHT €JaCTUYHOCTI.
3HaXOKEHHS TPaHUYHUX (MapriHAJIILHUX ) BUTPAT a00 10XO1B (pipMH.

4.2. 3acTocyBaHHS MOXIIHOI

3acTocyBaHHS TOXIAHOI JUIsl JOCHKEHHS (QYHKIi. 3pocTaHHs, CHadaHHS
bynkuii. YMoBu MoHOTOHHOCTI (yHKIIi. Excrpemym @ynkiii. HeoOxigna Tta
JIOCTaTHS yMOBHM ICHYBaHHs eKcTpemyMy (yHkiii. HaiibGineine, HaliMeHie
3HaYeHHs (PYHKIIIT Ha BIJIPI3KY.

OnyKJicTh, yTHYTICTh KPUBO1, TOYKU MEeperuHy. JlocTaTHs 03HaKa OMyKIIOCTI,
yrHyTOCTI KpuBoi. HeoOXinHa Ta IOCTaTHS YMOBHM ICHYBAHHSI TOYKH NEPETUHY
KPUBOI.

[IpaBuno Jlomitansi, WOro 3acTOCYBaHHS JO PO3KPUTTS HEBU3HAUEHOCTEH.
AcumnrtoTtu kpuBoi. [ToBHe gociipkeHHs GyHKIT Ta mooynoBa ii rpadika.

3acTocyBaHHs AU epeHIIATBPHOTO YUCAeHHs (QYHKINA OTHI€T 3MIHHOT i1 Yac
PO3B’s3yBaHHS 33/1a4 €KOHOMIYHOT'O 3MICTY.



5. TAD®EPEHIIAJIBHE YACJEHHSA ®YHKIINA BAIATHOX 3MIHHUX
5.1. IndepenuiioBanicTs GyHKUii 0ararb0X 3MiHHMX

O3znauenHs ¢yHKIii 6aratbox 3MiHHUX. CriocoOu 3aganHs QyHkii. O0macTh
BU3HAYEHHS (PyHKIIII.

['panuns Ta HenepepBHICTh QYHKINT 6araThb0X 3MIHHHUX, 1X BIIACTUBOCTI.

Yactunni noxigai. [lopauit nudepeniai.

5.2. Jocaigxenus: pyHkuii 0ararbo0X 3MiHHUX Ha EKCTPEMYM,
YMOBHHH €eKCTPeMyM

3actocyBaHHa (yHKIIM OaraThoxX 3MIHHMX. ExcTpemMym QyHKIINA ABOX
3MIHHUX. YMOBHHI eKcTpemyM. HaiiOuiblue, HaliMeHIe 3HadyeHHA (yHKIIT B
3aMKHEHi# o6sacTi.

3actocyBaHHa (yHKIM OaraTb0X 3MIHHUX B MPUKIAHUX EKOHOMIYHUX
3aja4ax.

6. IHTETPAJIBHE YU CJEHHS ®YHKIIIN OJHIET 3SMIHHOI
6.1. Hepu3HaueHuni iHTerpaJ

IlepBicHa Ta ii BiactuBocTi. HeBu3HaueHuii 1HTErpana Ta HOro BIIACTUBOCTI.
Tabnuisg OCHOBHUX HEBU3HAYEHUX 1HTETPaiB.

OCHOBHI METOJIM IHTETpyBaHHs: O€3MOCEepeIHE IHTETPYBaHHS, IHTETPYBaHHS
METO/IOM 3aMIHU 3MIHHOI, IHTErpyBaHHS YaCTUHAMHU.

[HTErpyBaHHs HAUIPOCTIIUX IPOOOBO-PALIOHATBHUX, IPPAL[IOHAIBHUX, TPHU-
TOHOMETPUYHUX (DYHKITIH.

6.2. Buznauenmii iHTerpaJ

Busnauenuii iHTerpanm Ta MWOro BIACTUBOCTI. ['eomeTpuuHuid, ¢i3UIHUIA,
E€KOHOMIYHHI 3MICT BU3HAYEHOTO 1HTETpaa.

®opmyina Hetorona-JIeitOnina. OOuncieHHs: BU3HAYEHOT 0 1HTerpaa.

3acTocyBaHHA BHU3HA4YHMX I1HTErpajiiB. EKOHOMIYHI 3aCTOCYBaHHS METOJIB
IHTErpabHOTO YHCIICHHS.

7. IMO®OEPEHIIAJIBHI PIBHAHHSA ITEPHIOIO ITOPAIKY

OCHOBHI ~ O3HAQ4€HHs, MOHATTA  npo  JaudepeHIiadbHl  PIBHSIHHS.
HudepenItianbHi piBHSIHHSA 3 BIIOKPEMIICHUMH Ta BIIOKPEMITIOBAHUMH 3MIHHUMH.

JIiHiiH1 Ta OMHOPIAHI AU(epeHIianbHI PIBHIHHS.

PiBHsIHHS B TOBHUX qudepeHiianax.

PiBHSHHS, 110 JOMYCKAIOTh 3HUKEHHS MOPSAKY.

3anaui Ha cKIaAaHHA JU(EpeHIIaTbHUX PIBHAHD EKOHOMIYHOTO 3MICTY.



5. CTpyKTypa HAaBYAJIbHOI AUCIUTLIIHH

Ha3Bu 3micToBuX
MOJYJIIB i TeM

KinbkicTh roaun

aeHHa ¢gopma

YChHOT0 y TOMY YHCJI
JIeKIl. | J1a00op. | NMPAaKT. ceM. C.p.
1 2 3 4 5 6 7
MOAVYJb 1
TEMA 1. Enemenmu nininnoi anceopu
Tema 1.1.
EnemenTu Teopii MaTpuilb 6 2 2 2
1 BUBHAYHHUKIB
Tema 1.2.
3arajiibHa TEOpisi CUCTEM 10 4 4 2
JIHIMHUX PIBHSHD
Pazom 3a moaysiem 1 16 6 6 4
MOJAVJIb 2
TEMA 2. Enemenmu ananimuyunoi 2eomempii
Tema 2.1. . 6 ) ) 5
[Ipssima Ha TuIOIIKHI
TeMa. 2.2, 6 ) ) 5
Kpusi apyroro nopsiaxky
TEMA 3. Bcmyn 00 mamemamuuto20 anaizy
Tema 3.1.
2
['parung GyHKIIT
10 4 2
Tema 3.2.
: 2
HenepepBHicTh QyHKIII]
Pa3om 3a moayJsiem 2 22 8 6 8
MOJAVYJIb 3
TEMA 4. /lugpepenuianvne uucnenna yukuiu 00Hiei 3mMiHHOT
Tema 4.1.
[ToxigHa QyHKI].
I[I/Iq)epeyulan byHKIIii. 2 5 4 5
OcHOBHI TEOpEMH
nudepeHIiaaTbHOTO
YUCJICHHS
Tema 4.2. 10 ) 4 4

3acToCcyBaHHS MOX1THOT




TEMA 5. /lugpepenyianvne uucnenna ynkuyii 6azampox 3MiHHUX

Tema 5.1.
JudepeniiiioBaHiCTh
(dyHKIIT 6araThox
3MIHHUX
Tema 5.2. 10 4 4 2
HocmimkeHHs: QyHKIT
0aratb0X 3MIHHUX HA
EKCTPEMYM, YMOBHUI
EKCTPEMYM
Pa3om 3a moayJsiem 3 28 8 12 8
MOAYJIb 4
TEMA 6. Inmecpanvhe uucienus Qynkyiit 00Hi€i SMIHHOT
Tema 6.1.
. . 6 2 2 2
HeBuzHnauenuii iHTErpa
Tema 6.2.
. . 10 4 2 4
BusnaueHnuit iHTErpas
TEMA 7. /lugpepenyianvhi pieHAHHA nepuio2o nOpsaoKy
Tema 7.1.
udepeHIianbHi
Hndepenn 8 2 2 4
PIBHSIHHS MEPILIOTO
MOPSLAKY
Pa3om 3a moayJiem 4 24 8 6 4
YCbBOI'O IoagnH 90 30 30 30
6. TeMu NpaKTUYHUX 3aHATH
Ne Ha3zBa Tremn KinbkicTs
3/m TOJIMH
1 |Omnepamii  wag  matpunsmu.  OOYHMCIEHHST ~ BU3HAYHUKIB. 2
3HaXOMKEHHsSI MIHOpIB Ta anreOpaiyHUX JONOBHEHb €JIEMEHTIB
BM3HAYHUKIB. 3HAXO/KEHHsI O0EpHEHOT MaTpPHIII.
2 | Po3p’sa3yBaHHs cucTeM JIiHIHHUX PIBHIHB 3a popmynamu Kpamepa. 2
3acTocyBaHHs METOIIB JIIHINHOI anreOpy B €KOHOMIYHMX 3ajadax.
Monens 6araroranay3eBoi eKOHOMIKH (MDKraiay3eBHi OasiaHe).
3 | Marpuunuii cnioci0 po3B’si3yBaHHSI CUCTEM JIIHIMHUX PIBHSAHbD. 2
4 | JochimkeHHS B3a€MHOIO PO3TAlIyBaHHA NPSIMHX Ha IJIOLIMHI. 2
3HAXO/KCHHSI KyTa MK MPSIMUMH Ha IUIONMHI. 3HAXOKCHHS
B1JICTaH1 BIJl TOUYKH JO MPSAMOI.




[ToOynoBa KpHBHX JApPYroro MOPAAKY Ha IUIOMIMHI. PiBHAHHSA
OpsIMUX 1 KPUBHUX JPYroro MOPAKY 51K MaTeMaTU4YHl MOJEl
CeKOHOMIYHHX 3aJISKHOCTEH M1k 3MIHHUMH.

OO6uucnenHs rpaHuilb. Po3kpuTTs HeBu3HaueHOCTEH. JlocmimKeHHs
byHKLIM ~ HAa  HENEPEepPBHICTb. 3aCTOCYBaHH  OCHOBHHX
eneMeHTapHuX  (QYHKIIH B E€KOHOMIYHHMX  JOCJIHKEHHSX.
ExoHOMIYHI 3a71a4i, OB’ s13aH1 3 MTOCIIAOBHICTIO Ta 1 TPAHHMIICIO.

3HaXOMKEHHSI MOX1IHUX Ta AUQEpPEHIIaliB.

3acTocyBaHHs MOXIJIHO1 A0 PO3B’sI3aHHSI IPUKJIATHUX 3a7a4.

O |0 |

3aranpHa cxema JociikeHHs: QYHKIINA Ta mo0yaoBa ix rpadikis.

[E—
S

3acTocyBaHHs MOXITHOT AJIs JOCIIHKEHHS TUHAMIKA (QYHKIIIH.
Po3p’s3yBanHs 3ama4  ONTHMI3AINl 3 E€KOHOMIYHHMM 3MICTOM 3a
JIOIIOMOTOI0 MOX1THOI.

NN DD

11

3HAXO/KCHHSI YAaCTUHHHMX IOXITHUX. 3HAXOJIKEHHS IIOBHOIO
mudepeHItiaia.

12

Hocnimkeras Ha ekcTpeMyM GyHKIIIIT 1BOX 3MiHHUX. JlocmimKeHHS
HAa YMOBHHH eKcTpeMyM OQYHKIII IBOX 3MIHHMX. 3HAXOIKECHHSI
HANOUTBIIOrO Ta HAWMEHIIOTO 3HAYSHHSI (PYHKIII.

Exonomiuni 3amayi, 1m0 3BOJSTHCA 10 BHUKOPUCTAHHS (GYHKIIN
0aratpOX 3MIHHHUX. 3a/1a4i ONTHMI3allii BHPOOHMIITBA.

13

3HaXOL[)KeHH}I HCBU3HAYCHUX iHTCFpaJ'IiB OCHOBHHMMHU MCTOJJaMH.

N

14

OOuncneHHs BUBHAUEHUX IHTErpaiB. ['eoMeTpuuHe 3acTOCyBaHHS
BH3HAUCHUX 1HTerpamiB. EKoHOMIYWHI 3amadi, MmO 3BOJIATHCS JI0
00YMCIICHHS] BU3HAYEHUX 1HTErpaJliB.

15

Po3B’si3yBanHsl nudepeHiiaibHUX PIiBHSIHb 3 BIAOKPEMJICHUMHU Ta
BIJOKPEMJIIOBAHUMHU  3MIHHUMHU. PO3B’s3yBaHHS JIHIMHUX Ta
OJHOPITHUX AU(EpPEHITIAIbHIX PIBHSIHb.

3acTocyBaHHS AU(EPEHIIAIbHUX PIBHSIHb B €KOHOMIYHUX MOJENSIX
(IpUPOIHOTO POCTY TMPH CTATIOMY TEMITI TPUPOCTY BUPOOHUIITBA, B
yMOBaX KOHKYpEHIIii Ta iH.).

7. CamocriiiHa podora

Ha3zBa temu

KiabkicTs
rOAUH

KopoTki BiZOMOCTI 3 icTOPii PO3BUTKY MaTeMaTUKHU sIK HayKu. Poib
MaTeMaTUKM B  €KOHOMIKO-CTATUCTUYHHUX  JIOCHIJUKEHHSX 1
yIpaBliHHI €EKOHOMIYHUMU Tporiecamu. [TOHATTS mpo MaTeMaTUYHE
MOJCJIIOBAaHHS.

2

Cucremu m piBHSHb 3 1 HEBLIOMUMU. PaHT MaTpuii.
Teopema TpPO CYMICHICTh CHUCTEM PIBHSHBb IIEPIIOTO CTETICHS
(Teopema Kponekepa-Kanemmi).

JIiHis Ha MJIOIIKHI, i1 pIBHSHHS. B3aeMHe po3TairyBaHHS MPSIMUX HA
IUIOILWHI.

Kpusi npyroro nopsiiKy Ha IIOIIHHI.
Koo: o3HaueHHsI, pIBHSHHS, OCHOBHI BJIACTUBOCTI, TOOY10BA.




[TonsTTs dyHKIIIi, 06JaCTh BUSHAYCHHS, CITIOCOOH 3aJaHHS.

ITepeTBOpenHns rpadikiB GyHKITIHN.
3acTocyBaHHs (PYHKITIH B €KOHOMIIII.

HenepepBHicTh QyHKIIIT B TOUIIl Ta HA BIIPI3KY.
Touku po3puBy QyHKIIIH, X KI1acudikarris.
OCHOBHI TeOpeMH PO HeNepepBHI PYHKITII.

Tabnuisg MoxXiIHUX eJIEMEHTApHUX (PYHKITIH.
[IpaBuna nudepeHniiroBaHHS.
JudepeHiiiioBaHiCTh eIeMEHTapHUX (PYHKITIH.
[ToxigHa ckmameHoi GyHKITi.

IToxiHI BUIIUX TOPSIKIB.

3poctanns, ciagaHHs QyHkii. JloctaTHs yMOBa MOHOTOHHOCTI.
Exctpemym ¢ynkmii. HeoOximHa Ta mOCTaTHS yMOBHU 1CHYBaHHS
eKcTpeMyMmy (PyHKIIII.

Haii6inbiie, HalimeHIe 3Ha4eHHs PyHKIIIT Ha BIAPI3KY.
3acTtocyBaHHs OXIHOT B EKOHOMIYHIM TEOPii.

I'parums Ta HemepepBHICTh (YHKIII 0araTb0X 3MIHHHX, iX
BJIACTUBOCTI.

Haii6inbine, naiimeHmie 3HaueHHs (QYHKIT 0araTboX 3MIHHHUX B
3aMKHEHIH 00J1acTi.

3actocyBaHHs QYHKIIIH 6araTbOX 3MiHHHX B EKOHOMIYHIH Teopii.

10

IlepBicHa Ta ii BIaCTUBOCTI.

HeBusnaueHwuii iHTerpai Ta HOro BIaCTUBOCTI.

Tabnuis OCHOBHMX HEBU3HAYCHHUX 1HTETPaIiB.

Mertonu iHTErpyBaHHs: 0€3M0CepeaHE IHTETPYBAHHS, IHTETPYBAHHS
METOOM 3aMIHU 3MIHHOI.

11

Busnadenwuii iHTerpan Ta oro BIaCTUBOCTI.

I'eomerpuunuii, Qi3UyHUN, EKOHOMIYHMI 3MICT BU3HAYEHOTO
iHTerpana. ®opmyna Herorona-JlenOHina.

BuxopucTanHs BU3HAYEHOTO IHTErpaia B eKOHOMILIL.

12

PiBHSIHHS B MOBHUX Iu(epeHianax.

JludepenuianbHi piBHAHHS, 110 JOMYCKaIOTh 3HUKEHHS MOPSIIKY.
3amaul Ha CKJIaJaHHsA AUQepeHUialbHUX PIBHSIHb E€KOHOMIYHOTO
3MICTY.

8. MeToa1u HABYAHHSA

Jlekuis

becina

[IpoOnemMHuii BUKIAR
Lroctparrist
JleMoHcTpartis
Bripasu




ImiTaniitHo-1rpoBi
Ji70B1 irpu
CamocriitHa poboTa
[HTepaKkTHBHI METOIN

9. MeToau KOHTPOJIIO

Y cHe onuTyBaHHA

[TucemoBe onuTyBaHHS

TecTyBaHHs

[aTepakTuBHI MeTonu (redMidikaiis 3 JOMOMOrow cepBiciB Kahoot!,
Learningapps.org)

CaMOKOHTPOJIb

MoaynpHHI KOHTPOJIb

[TimcymMKoBHIT KOHTPOJIBb (3aJT1K)

10. MeToauuHe 3a0e3me4yeHH

[lixpyyHUKH Ta MOCIOHUKH 3 BULIOT MATEMAaTUKU

[TpesenTarrii

HagpuanpHi Bimeomarepiaim

[HCTPYKLIMHO-METOANYHI MAaTeplaiu 10 NPAKTUYHUX 3aHATh
Pi3HOpiBHEBI TECTOBI 3aBAaHHS

LmrocTpaTuBHI TabJIHII, CXEMH, OTIOPHI KOHCTICKTH

JIOBIAHUKY MaTeMaTUYHUX GOpMYIT

[HTepakTUBHI 3aBAaHHS AJIA OpraHi3alii caMOCTIHHOI poOOTH 3100yBayiB
OCBITU

11. PekomengoBaHa jiteparypa

ba3oBa

bapxoscrkuii B.B., bapkoBchka H.B. Bumia maremaTtnka 1j1si eKOHOMICTIB.
Hagu. moci6. K.: Ileatp yub6oBoi mitepatypu, 2025. 448 c.

Buma matemaTtuka: HaBdanbaui ocionuk / T.1. byOnsik. JIbBiB: HoBwmii cBiT-
2000, 2022. 436 c.

Kpusyna B.I'., bapkoscekuii B.B., bapkoscbka H.B. Buma maremaruka:
npaktukyMm. K.: Hentp yuboBoi miteparypu, 2023. 536 c.

Jluteun LI, Kowmomuyk O.M., XKenmizmsxk [.O. Buma wmartemaruka.
Hagpuansauit mocionuk. K.: [lentp yuboBoi miteparypu, 2021. 368 c.


https://kahoot.com/
https://learningapps.org/
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Buia maTemaTrka B IpUKIAIHAX 3a7a9ax eKOHOMIYHOTO 3MicTy (YacTuHa 2.
Beryn 1o maremaruuHoro ananmizy. JudepeHiiaibHe YUCIIeHHS ): HaBYaIbHUM
MOCIOHUK ISl CTYICHTIB €KOHOMIYHUX CIIeIiabHOCTEHN yciX hopM HaBYaHHS /
VYxnanaui: bnamak H.I., [{um6antok JI.I., boiiko A.P. Tepuominb, 2022. 44 c.
URL: https.//elartu.tntu.edu.ua/bitstream/lib/37859/1/Vyshcha_matematyka_v
%20prykladnykh_%20zadachakh_%202022.pdf

. Ky3pma O.B. Buia matematuka. AHajmiTHYHa reoOMeTpisl Ta JdiHiiHA anredpa.

Enementn BexktopHoi anre6pu. Koncmekt mnekmi. K.: KIII iM. Irops
Cikopcbkoro, 2021. 127 c.

URL: https.//ela.kpi.ua/server/api/core/bitstreams/053ac79e-4ddf-4abb-99b4-
ed9fd276¢136/content

12. Indopmauiiini pecypcu

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

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

WX R

[TnaTdhopma MacoBHX BiJIKPUTUX OHJIAWH-KYPCIB.
URL: https.//prometheus.org.ua/
Crynis onnaiin-ocBitu. URL: https://www.ed-era.com/
OcsitHiii onnaitn-nopran. URL: https://naurok.com.ua/
HamionansHna ocBitHs miargopma. URL: https://vseosvita.ua/
Cepgic s inTepaktuBHoro HaBuaHHs. URL: https://learningapps.org/
Cucrtema nunamiudoi matematuku. URL: https://www.geogebra.org/
YKkpaiHOMOBHUM PO3/ia BIAKPUTOI 0AraTOMOBHOI MEPEKEBOi EHIMKJIOMEdil
URL: https://uk.wikipedia.org/

. Buma wMarematuka. EJEKTpOHHMNA HAaBYAIBHO-METOJUYHUNA  KOMILIEKC
URL: https.//sites.google.com/view/math-Ifek
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