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Summary. The purpose of the study is to obtain and process numerical series using a given
geometric model and a combination of series. The object of research is numerical series. The
subject of the study is to use the geometric model to compose the general terms of numerical
series and to conduct a study on the convergence of the resulting series.

Using such methods as analysis of scientific literature, synthesis and generalization of own
developments, the research goal was achieved.

The results of the study: based on a given geometric model, numerical series with several
geometric interpretations of the terms of these series were obtained and studied for convergence.
It was found that the geometric modeling of the members of the harmonic series and the
geometric progression series makes it possible to formulate tasks for the creation and study of
new numerical series, to select comparable numerical series, to find out their characteristic
features, which are invisible when using traditional "sigma models" of series, the regularities of
the behavior of the series members and the process of their convergence or divergence.

Possible algorithms for geometric modeling of series terms are demonstrated in terms of
using a combination of given series. It is established that the geometric modeling of numerical
series makes it possible to realize the links between the school mathematics course and
mathematical analysis, analytical geometry and algebra. Thus, it becomes possible to create
problems for lyceum students that can be offered for school competitions and electives. In the
future, it is planned to create a collection based on a combination of several geometric models
and a certain number of number series, in order to present it at optional mathematics classes, at
different stages of the mathematical Olympiad, which is intended mainly for lyceum students, as
well as the possible use of this collection by students of various higher education institutions
during the courses of "Higher Mathematics" and "Mathematical Analysis".

Key words: numerical series; geometric interpretation; geometric model; geometric
modeling; convergence of a numerical series; mathematical analysis; problem; collection.
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3AJIAYI ®IHAHCOBOI MATEMATHUKH TA iX BHPOBAI)KEHHSA
B 3AKJIAJIAX 3AT'AJIBHOI CEPEJJHHOI OCBITH

Ilpobnema niosuwenns Ginancosoi ecpamomuocmi HaceieHHs YKpainu mae ocoonusy
aKmyanbHicme. 3a OCMaHHi poku 06cse nociye, wo NPOnOHYEMbCS (IHAHCOBUM DPUHKOM, 3piC y
OeKilbKa paszie, npome HeBUCOKA (DIHAHCOB8A SPAMOMHICIb HACENeHHsl He O00360TA€ 3anyuamu
CROJCUBAUIE 00 2paMomHo20 KopucmyseanHs numu. Ocnosu ginancosoi epamomuocmi He € 0008 ’s13-
KOBUM KOMNOHEHMOM Hi 8 3A2abHill cepeOHill, Hi Y 8UWill WKOI, MOMY HACeNeHHs 8 OLbuocmi He
30amHe 00 payioHanbHOI N08eOIHKU HA inancosomy punKy. Tomy eadrciueo exkmoyamu eremeHmu
Qinanco6oi epamomHoCcmi 8 HABUANbHI NIAHU PI3HUX NPEOMemis, 30KpeMd i 8 MamemMamuxy.

OcHosu ¢hinancogoi epamomuocmi He € 0008'3K08010 CKIAO0B0I0 Hi 3A2ANbHOI CepeoHbol,
Hi euwoi ocsimu. Mu nponouwyemo enposadumu pemenvHo Gi0IOpaHi YUKIU (DIHAHCOBO
OpIEHMOBANHUX 3A80AHbL 00 NPOSPAM PI3HUX NPEOMemis, 30KpemMda, 00 WKIIbHOI MamemMamuKu.

Ananiz nyonikayii 3 0aHOi memu c8iouums, w0 NUMAHH POPMYBaHHs (IHAHCOBOT epamom-
HOCMI YUHI8 3aK1a016 3a2albHOI CEPEeOHbOI 0CBIMU, ACNEKMI6 Ni020MOBKU BUUMEINI8 UWKOIU 00 MAKOL
Kame2opii npodiem He UCBIMIIEH] 8 CYUACHUX Ne0a202TUHUX OOCTIONCEHHSIX O0CMAMHbOI0 MIPOIO.
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Mu npononyemo 68ecmu Kinbka Kamezopiil 3a0a4, AKi MOXCHA PO321A0amu 8 0008 'A3KOBUX
memax npozpamu anreeopu 015 cepeonvoi wkoau. Lle cnpusmume ghopmysantro MiscnpeomMemHux
KoMnemenmHocmetl i 2omygamume yuHie 00 GUKOPUCMAHHA AOCMPAKMHUX NOHAMb | Memooig y
NOBCAKOEHHOMY HCUMMI.

3aoaui ginancosoi mamemamuky cnpuslOmMs NOTUONEHHIO PO3YMIHHA YYUHAMU MaAMeMamuy-
HUX KOHYenyiti i OOHOYACHO 20mylomb iX 00 Kpawoeo YNpaeliHHs ceoimu ¢hiHancamu 6
matioymuvomy. Buumeni mamemamuxu NOSUHHI 6MImMu  8npoeadicysamu  3a0aui  QiHaHcosol
Mamemamukyu 8 Kypc Mamemamuku 3akiadié 3a2aibHoi cepeouboi oceimu. 3adadi maromes Oymu
PI3HO2O piHA CKAaOHOCMI, nepedbauamu Qopmy6ants YMIHHA Y3a2aibHI08AMU, CUCTIEMAUZYEAMU
ma 8UKOPUCMOBY8AMU 3HAHHA, BMIHHA MA HABUYKU WOO00 OKPEMUX MemOOUYHUX 0coOnueocmell
PO38 A3Y6AHHS 3a0ay PI3HO20 PI6HS, NPOEKMY8amu 1 OP2aHi308Y8amu Cy4acHe 0C8ImHE cepedosulye
0J14 HABUAHHS, BUXOBAHHS MA PO3GUMK) YYHI6 3AcO0OaMU MAMEMAMUKY HA YPOKAX i 8 N03aypouHull
yac. Takuil nioxio oOonomoodice nidzomyeamu MauOYMHE NOKONIHHA, 5Ke 3MOXdCce eqeKmueHo
Kepyeamu hinancamu ma pooumu o0IpyHmMoseaHi iHaHcosi pilueHHs.

Knrwwuosi cnosa: @inancosa epamomuicmv,  MidCnNpeoOMemui  KOMHEMeHMHOCHI,
mMamemamuxa, cepeoHsi 0Cc8ima, 8i0COMKU, NPOCMI Ma CKAAOHT 8I0COMKU, KPeOUmu, peHmu.

ITocranoBka nmpodsaemu. i1 MporpecMBHOIO PO3BUTKY CyYacHOI €KOHOMIKH Ba)KJIMBOIO €
HaJe)kHa (DIHAHCOBA OCBIYCHICTh TPOMAMSAH, $Ki BHUCTYNAIOTh TOBHOIIIHHUMHU yYaCHUKAMHU
€KOHOMIYHOro npouecy. i1 11boro B pi3HUX KpaiHax MPOBOAUTHCS KOMIUIEKCHA poOOTa, MeTa SIKOT —
(dopMyBaHHS TIOKOJIHHS JIFOACH, $IKI CIIPOMOXKHI OINTHMAJIBHO B33a€EMOMISATH 3 (DIHAHCOBOKO
CHCTEMOIO, PalllOHATBEHO (POPMYBATH OCOOUCTHI OFOKET, PO3YMITH HACTIIKW MPHUHHATHX PILLICHb.

@diHaHCOBAa HETPAMOTHICTh HACEICHHS HETaTHBHO MO3HAYAETHCS HE TIJIHKU HA 0COOMCTOMY
no0poOyTi, ane i Ha ¢iHaHCOBIH cdepl B LUIOMY 1 MPUBOIUTH 10 3a00PTOBAHOCTI, 3pOCTaHHS
yrcia (piHaHCOBHX IMipamiJl, maxpaicTsa, TOIIO.

[IpoGnema minBuIIeHHS (PiHAHCOBOI T'PaMOTHOCTI HaceNeHHs YKpaiHu Mae 0coOIUBY
aKTyaJIbHICTh. 3a OCTaHHI POKHM OOCST MOCIYT, IO MPOMOHYEThCA (DIHAHCOBHUM PHHKOM, 3pic Y
JIeKUTbKa pasiB, MpOTE HEBUCOKAa (PIHAHCOBA T'PaMOTHICTh HACEIEHHS HE JI03BOJIAE 3alydaTd
CMIOXMBA4iB JI0 TPAaMOTHOIO KOpUCTYBaHHS HHMMH. OCHOBM (hiHAaHCOBOI TIPAMOTHOCTI HE €
00OB’SI3KOBUM KOMIIOHEHTOM HI B 3arajibHiii cepesHiil, Hi y BUILIN IIKOJI, TOMY HACEIEHHsS B
OLIBLIOCTI HE 3/1aTHE JI0 PALIIOHAIBHOI MTOBEIIHKY Ha (piHAaHCOBOMY pHHKY. ToOMy Ba)KJIMBO BKJTFOYATH
eJIeMEeHTH (PIHAHCOBOI IPaMOTHOCTI B HaBYAJIbHI IIJIAHU PI3HUX MPEIMETIB, 30KpeMa 1 B MaTeMAaTHKY.

[TpuknaaHa copsMOBaHICTh MaTeMaTUKM Ma€ JEMOHCTPYBATH 3B 30K MK MaTeMaTHKOIO
Ta ()IHAHCOBUMH OIEpallisIMU B CY4aCHOMY HTTI, 3a0€31edyBaTH MOrHOIeHHS 3HaHb Y MPOIleC]
BUBUEHHS TMEBHOI TEMU Ta 3aCTOCYBAHHS OTPUMAHUX 3HAHb Y JKUTTI 1 MiJBUILEHHI (iHAHCOBOI
IPaMOTHOCTI yYHiB.

AHali3 aKkTyaJbHUX AocjTilkeHb. [IpoOnemu, mOB’s3aHi 3 MiABHILIEHHAM (iHAHCOBOI
IpaMOTHOCTI HaceleHHs B YkpaiHi jgocmipkyBanu Taki HaykoBmi: O.1. bimuk, O./J]. Bosuak, T..
INipuenko, O.0. [pyros, T.B. HogikoBa, b.I. [Tk, B.B. Pucin, JI.S. Cnob6ona, T.C. CMoBxkeHKo,
J1.B. Bacunbesa, B.A. 11Isenp, B.B. KoBais, 3.1. Crnenkanp, [1.I1. YepHenpkuii Ta iH.

PesynsraTtn aHanizy gopoOKy BUEHHMX CBIT4aTh, 30KpeMa, II0 He JOCHTh PO3KpUTa Mpobdiema
(dbopMyBaHHS MaTEMAaTUYHUX KOMIIETEHTHOCTEH, K CKJIQJHUKA (DIHAHCOBOI TPAMOTHOCTI HACEJICHHS;
HE PO3IISIHYTO MPOOIeMy MiATOTOBKY MaiOyTHBOTO BUMTENS MAaTEMATHUKH JI0 BUBUYEHHS (DIHAHCOBOTO
BHUXOBAHHS Y4YHIB; HE BU3HAYCHO OOCST CKJIAHUKIB 3MICTY ITi€T TT1ATOTOBKH.

MeTo10 CcTATTi € MOCHi/PKEHHS POl MareMaTWyHHUX 3a4ad y (opMyBaHHI (P iHAHCOBOI
IPaMOTHOCTI YYHIB Ta 3HAaXOMKEHHS croco0iB (GOpMyBaHHS 3HAaHb Ta HaBUYOK, HEOOXITHUX B
Opi€HTYBaHHI B (JiHAHCOBIH cUCTEMI 1 €PEeKTUBHOMY YIPaBIiHHI OCOOMCTUMH (PiHAHCAMH.

Bukiiag ocHoBHOro Marepiajy. AKTyalbHICTh PO3BUTKY (hIHAHCOBOI IPAMOTHOCTI Y4HIB
o0yMOBJI€Ha THM, IO (piHAHCOBA KYyJIbTypa B CyYaCHOMY CBITI cTaja »HUTTEBO HEOOXiTHUM
€JIEMEHTOM B CUCTEM1 KOMIETEHIIIH Ta mpaBuil noBeaiHKU. PiHAHCOBA KY/IbTypa BKIIIOUAE B cede:

— peaJiCTUYHY OLIHKY CBOIiX ()iHAHCOBUX MOXJIMBOCTEH 1 pO3yMiHHS 0OMEXEHb IPH

NPUKRHATTI (DIHAHCOBUX PILLICHB;
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— PO3yMiHHS HEOOX1IHOCTI BUOOPY, HEMOXKIIMBOCTI 33J10BOJICHHA yCiX Oa)kaHb;
— HasABHOCTI HABHKIB PO3MIIALY Pi3HUX aJIbTEPHATUBHUX BapiaHTIB;
— KUIBKICHY OLIIHKY HacCJiJKiB (DiHaHCOBUX pillIeHb, 10 MPUHMAIOTHCS.

O. Bacunbesa B [ 1] po3misiae HACTYITHI MIAXOMH 1O MiBHUIICHHS (DiHAHCOBOT TPaMOTHOCTI 3710-
OyBadiB OCBITH: COIliaJIbHAa pPeKJiama, pealibHi Ta BIpTYyallbHI TPEHIHTH, OIHOPA30BI Oeciiu Ta KypcH,
SIKI OPraHi3OBYIOTh OaHKH, BBEJICHHS Y 3aKJIaJl OCBITH JOIATKOBOTO npeaMera «PiHaHcoBa TpamMoT-
HICTBY, IHTETpaIlisi MUTaHb, IO CTOCYIOThCS (HIHAHCOBOI IPAMOTHOCTI, Y Pi3H1 HABYAJIbHI MPEIMETH.

30KkpemMa, Taka IHTErpaiis IOLibHA Ha ypokKax mareMmaThku. dopmyBaHHIO (iHAHCOBOI
KYJIBTYPH CIPUSIOTh PO3B’SA3yBaHHS HAa YpOKaxX MaTeMaTHKHU MPUKIAJAHUX 3a7a4 (piHAHCOBOIO Ta
€KOHOMIYHOTO 3MIicTy. 3amadi (iHAHCOBOI MAaTEMATHKHU € IIKaBHM i KOPUCHUM MaTeMaTHYHUM
MarepiajoM, SIKUMl BUMarae BUIBHOTO BOJIOJAIHHS IIKIJIBHMM KypcOM MaTeMaTHKH, 31aTHOCTI
JOTIYHO 1 YITKO MHCIUTH. BOHM CHPHSIOTH PO3BUTKY MaTreMaTUYHUX KOMIIETEHTHOCTEH Ta
BHOCSITh BaroMuil BKJIaJ, B PO3BUTOK MDKIPEIAMETHHUX 3B’sI3KiB. PO3B’sA3yBaHHS TakuX 3ajaad
3a0e3meuye Kpame po3yMiHHS YYHSIMH NMPAKTHYHHUX ACTEKTiB (piHAHCOBHX MHUTaHb (3MIHCHEHHS
3a0111a/1)KeHb, IHBECTYBaHHS, 3alI03UYEHHS, CTPaXyBaHH:, KpEIUTYBaHHs TOLIO).

Peanizamis mporpamu popmyBaHHS (iHAHCOBOI KYJIBTYPH Ha YPOKaX MaTeMAaTHKH BEICTHCS
IPOTArOM BChOTO Iepiofy HaBuaHHA Mmaremaruku [2]. I[Ipu npomy Bei 3aaadi, SKi CTOCYIOTHCS
TEMH 3aCTOCYBaHHs (PiHAHCOBOi MaTeMaTHUKU HA ypOKax aiureOpu, MOXKHA PO3IUIMTH HA YOTUPU
BEJIMKI OJIOKH, SIKi BUMAraoTh MaTeMaTHYHUX 1 (IHAHCOBUX 3HAHb PI3HOTO BUAY CKJIATHOCTI.

[Tepmuii Giiok — e 3amaqi Ha ocoOucTi dinancu, momatku. Li 3amavi MOSBISIOTHCS MPU
BHUBYCHHI JpOoO0iB, MPOMOPIIii, KOIM MOXKHA IMOpaxyBaTd pPi3HI YACTKU 3arajbHOi CyMH, sKa
BUTPAYa€TbCc Ha NEBHI moTpeOu. TakoX [ JiHIS TPOJOBXKYETHCS TPU BHBYCHHS TEMHU
«Bincotkny», sKka € qye BaXJIMBOIO TEMOIO IIKIJIBHOIO Kypcy MaTreMaTuku [5], OCKIJIbKM BOHA
NOEAHYE TOYHI Ta MPUPONHUYI HAyKH, MOOYTOBI Ta HAayKOBi CQepu >KUTTS, 3HAHOMHUTH 3
OCHOBaMM (DiHAHCOBOI MaTeMaTWKM. B cepeaHix kimacax Ha YypoKax MaTeMaTWKH Y4Hi
3HAHOMIIATHCS 3 (hOpPMYJIaMHU BapTOCTI TMOKYIIKH, MPOCTUMH 3aJjauaMy Ha MPOIEHTH 1 OaHKIBCHKI
NPOLIEHTH, 33J]a4aMH Ha 3HW)KEHHS 1 MiJABUILEHHS iU ToBapy [4]. Ilpu po3B’s3yBaHHI 3a1a4 Ha
BIJICOTKH JIOIUTPHO 3alpOTNOHYBATH 3a/ladyl Ha OCOOMCTI (hiHAHCH, TMOAATKH, 1HJIEKCH peaTbHOl
3apmuiaty, Toio. [Ipukiasamu Takux 3a/1a4 € HACTYIHI 3a1a4i:

3aoaua 1. iny na ToBap mimBumuiaun Ha 20%. Ha ckuIbKM BiJICOTKIB MOTPiOHO il
3MEHIINTH, II00 OTpUMATH MOYATKOBY LiHY?

3aoaua 2. CiM’s ckiagaeTbest 3 0aTbKa, MaTepi Ta iX JOUYKH- CTYAEHTKHU. fKio 0 3apruiara
Oarbka 301IbIINIACH B/IBIUl, 3aralbHUM JA0XiJ ciM’i BUpic Ou Ha 67%. SIki1o O CTUMEH i T0YKU
3MEHIIWIACh BTPOE, TO 3aradbHUN 1ox1a ciM’i BmaB Ou Ha 4%. CKUIBKM TIPOIEHTIB BIJ
3araJlbHOro J0XOAY CiM’1 CKJIajae 3apriara marepi?

3adaua 3. Yucno cniBpoOITHUKIB MiANPUEMCTBA 301IbIIMIOCH HA 25%, a (OHA 3apIuiaTu
301nbmmuBes Ha 60%. Ha ckinbku BiACOTKIB 301IbIINIIACh 3apo0iTHA I1J1aTa, SIKIIO BOHA OJHAKOBA
y BCIX CHIBPOOITHUKIB?

[Tpn po3B’s3yBaHHI TakKMX 3a7a4 (OPMYIOTHCS MOHATTS OCOOMCTOrO JIOXOMY 1 OCOOMCTHX BHU-
JIaTKIB, PO3YMIHHSI HEOOXIJJHOCTI iX IJIaHyBaHHS, BMIHHS CKJIQJIaTH OCOOUCTUMN OIOKET, CTPYKTYpY-
BaTH BUJIATKH IO CTEIEHI iX BayKJIMBOCTI, BMITH PO3PAXOBYBaTH MOAATKU 1 BEIMUMHY JOXOMY IiCIIS
BUpaxyBaHHS TIOJATKIB. 3aBJaHHS Ha CTBOPEHHSI OCOOMCTOTO OFOIDKETY JOTIOMOXKYTh YYHSIM 3pO3Y-
MITH, SIK TUTAaHYBaTH CBOT BUTPATH, SIK PaLliOHATIbHO PO3MOIUISATH IPOII 1 BIICTEKYBaTH CBOi (hiHAHCH.

Hpyruii tun 3amad (piHAHCOBOI MareMaTHKH, SKI MOXXHA BUAUIMTH — 1€ 3ajadl Ha
neno3uTHi Bkiaau. Lli 3amayui moTpeOyroTh TOJATKOBUX 3HaHb MPO BHJM MPOLEHTHUX CTaBOK,
MOYaTKOBOI Ta MalOyTHHOI BapTOCTI Tpoiel, TUCKOHTY. OOroBOpeHHs TaKuX MOHATh HE TIIbKU
CHpUsi€ 3alIKaBICHOCTI y4YHIB B PO3B’SA3yBaHHI MaTeMaTHYHUX 3a7a4, a i BUUTH 3100yBayiB
OCBITH IUIaHYBaTl 0COOUCTI 30epexKeHHsI Ta IHBECTUIIIT. Y YHIM Ba)KJIMBO PO3YMITH PI3HHUIIIO M1k
IPOCTUMHU BIJICOTKaMH, SIKI HAPaXOBYIOTHCS TIJIbKM Ha MOYATKOBUH BKJIAJ 1 CKJIaJHUMH, KOJIH
HapaxoBaH1 paHillIe BiICOTKH MPUETHYIOTHCA A0 cCyMu Oopry. JlaHi 3amaqi JOIUTHFHO PO3IISIIATH
IpY BUBYEHHI CTENICHEBUX, MOKA3HUKOBHX Ta JOTapHU(PMIUHUX PIBHSHb.
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[Tpy BUBUEHHI KBagpaTHUX PIBHSHb MOXKHA PO3IISHYTH 3a/adi Ha JABOXPIUHI JEMO3UTHI
BKJIQJM 31 3MIHHUM PIYHUM BiJICOTKOM, 30KpeMa TaKOro THITY:

3adaua 4. Brmagauk mnoxnmaB y Oank 10 000 rpuBeHp. 3a meBHHU pIK Homy Oyio
HapaxoBaHO TEBHUU BiJCOTOK PIYHUX, a JAPYroro pokKy OaHKIBCBKHM BIJICOTOK Oys0 301IBIICHO
Ha 4%. Ha xinenp Apyroro poky Ha paxyHKy ctaio 4664 rpH. CKUIbKM BiJICOTKIB CTaHOBWIIA
OaHKIBChKa CTaBKa y MEPIIUH Pik?

[Ipu BuB4yeHHi TemMu «DyHKIS» TOUIIBHO MO3HAMOMHTH Y4YHIB 3 MOHATTAM (QYHKIIT
MOTUTY 1 IPOTIO3MIIiT K MPUKIIAIaMU JIIHIMHUX (QYHKITIH.

[Tpu BuB4enHi Temu «JlorapudmiyHa Ta Moka3HUKOBA (QYHKIID» MOKHA PO3IIISIHYTH 3ajadi
Ha HENepepBHE HapaxyBaHHS I'POLIEH, 3HAXOKEHHsI €KBIBAJICHTHOI CTaBKM BIJICOTKA. 30Kpema,
pY BUBYCHHI TEMH IMOKA3HMKOBA (DYHKIiA IOIUIBHO MOPIBHATH TEMIM 3POCTAaHHS MPOCTUX 1
CKJIQJTHUX BIJICOTKIB (III0 3BOJUTHCS JI0 MOPIBHSIHHS POCTY IMOKA3HUKOBOI 1 JIHINHOT (QYHKITIN) 1
pPO3IISIHYTH pi3HI 3agayli Ha NOABOEHHS BkiamiB. Lli 3amadi 3MycsTh y4yHIB pO3YMITH, SIK
MPaLOTh OaHKH 1 YTPUMYBATUCh B MailOyTHbOMY BiJ O€3lyMHHUX KPEIUTIB.

B 3akmamax 3aranbHOI cepeqHbOi OCBITHM JOCTYIMHHMH € TakoX (DiHAHCOBI 3amadi, sKi
BUKOPUCTOBYIOTh TMEpIOAWYHI BUIUIATH TEBHOI CyMH Trpoied, To0To peHtu. Taki 3amaui
CTaHOBJIATH HACTYMHUUN OJIOK 3a7a4 Ha KPEAWTHI po3paxyHKH. Lli 3amadi TOMOMOXYTH y4HSIM
03HAMOMUTHUCS 3 OCHOBAMM KPEAMTHUX PO3PaxyHKIB, PO3YMITH BIUIMB BiJICOTKIB Ta CTPOKIB Ha
3arajibHy CyMy MO3HMKH, a TAKOK HAOYTH MPAKTUYHUX HABUYOK Y KPEIUTHUX OOYMCICHHSX.

[Tpn BuBuUeHHI TeMH «ApuU(METHYHA Ta T€OMETPUYHA MPOrPECisy JOLUIBHO MO3HAHOMUTH
YUHIB 3 METOJIAMH PO3PAaXyHKY 4acOBOI BAPTOCTI TPOIICH 3 BpaXyBaHHAM IHQIISLIT, pO3paxyHKaMH
€JIEMEHTIB BKJIAJY, sIKI BUKOPHUCTOBYIOTh CyMy apU(METHYHOI Ta reoMerpuyHoi mporpecii. Ilpu
[IbOMY MOTPIOHO 3ayBaXKUTH TPO JBI CXEMH NOTalieHHs OOpry: morameHHs OOpry piBHUMH
YacTHHAMH BiJ] CyMH OOprY, € BUKOPUCTOBYETHCS apu(METHYHA IPOrpecis, Ta MoraieHHs 0opry
PIBHUMH TEPMIHOBHMH BUIUIATAMH, € BUKOPUCTOBYETHCS TEOMETPUYHA MIPOTPECISL.

B sxocti mpuknany po3misHeMO 3ajady, Ky MOXKHa BHUKOPHCTOBYBAaTHM B 9 Kiaci mpu
BUBUEHHI TeMH «leoMeTpuyHa mporpecis». 3agada 3BOIUTHCS 10 3HAXOMKEHHS BEIMYMHU
TEPMIHOBUX BHUILIAT, O3B’ I3yBaHHS BUKOPHUCTOBYE CYMYy F€OMETPUUYHOI MPOrpecii.

3aoaua 5. Ocoba B3ana B 6anky 100 000 rpuBeHs B kpenuT. Cxema BUIUIATH HACTYIIHA:
0aHK HAYKCIISIE TIEPIIOTO YKCIIa KOXKXHOTO Micsis 1% Ha cymy Oopry, 110 JIMIIKAIIACS, TTOTIM ocola
nepeBoAnuTh B 6aHK TuiaTik. CKiTbKY MOBUHHA TUTATUTU 0C00a KOYKHOTO MicAlls, 100 BUILTATUTH
6opr 3a 6 MicsIiB?

Po3zé’azanus.

[o3HaunMo b - cyma Kpeauty, p% - IPOLEHTHA CTaBKa OAHKY, X - BEIMYMHA MiCSIHOTO
marexy, r=1+0,01p - MHOXHHK HAPOIIEHHS, <h - cyma

Oopry miciis n-oi BUILUIATH ( OYEBUAHO, 1110 S=S ).

Tomi <= Sf ~X, Jnst cym Oopry micist Apyroi 1 TPEThOi BUILIAT, OTPUMAEMO HACTYITHI
bopmynu:

S=Sir —x=(Syr = X)r —x= Sr’=(1+r) x ;

S= Sor —x=(Syr?=(1+1)x)= Syri=(1+r+r3)x

[Tponopxyroun 1eit mporec, it CyMu 0opry micis 6 BUIIaTH MU Ma€eMO:

S=S.r —x= S (L+r+r2+ri+r+r) x

BpaxoByroun, 1mo Bupa3 37iBa € CyMOI T€OMETPHYHOI Mporpecii, a cyma Oopry micis
IIOCTOI BUIUIATH Ma€ JOPIBHIOBATH HYIIO, OTPHUMAEMO HACTYITHUW BUpPA3 U 3HAXOKCHHS
TEpMIHOBOT BHUILJIATH.

6—
0= Sor®= (L+r+r2+r3+r*+r°)x= Sr°- rr _11x_
3Bijcu:
6
r’ir—1
= 6( )
rr-1

42



AKmyasavbHi numaHHsA npupodHuU4o-mamemamu4Hoi oceimu. 2023. Bunyck 2(22)

Sxmo y4Hi 3HaOMI 3 TOHATTSAM PEHTH, il TemepilmHbOi 1 MalOyTHROI BapTOCTi, TO 3
6

rr—1 . . .
r-1 X MoOKHA IIOKa34aTu, 10 TCPMIHOBA BHUILJIATA INYKAETHCSA 3 YMOBHU P1BHOCT1

HapOIIEHOT BapTOCTI MOYATKOBOTO OOPry i HapoIEeHOT BAPTOCTI MICAYHOT PEHTH 3 TEPMIHOBOIO
BUIIJIATOIO X HA KIHI[EBUN MOMEHT BUILIATH OOpTY.

. . 6_
piBHOCTI SI=

1-k®

. ) . 6 . . —
ﬂKH_IO IONEPCAHIO P1BHICTh IIOALIMTHU HA r , TO OTPUMYEMO PIBHICTH: S)_ p

X, ne

_1
k= r - IUCKOHTHHI MHOXHHUK. J[aHa piBHICTB O3Hauae, MO cyma OOpry JOPIBHIOE TEMEpPIlIHii

BapTOCTl MiCSTYHOT PeHTH 3 TEPMIHOBOIO BHILJIATOIO X 1 TepMiHOM 6 MicsiB. binbiie npo peHTH,
iX XapakTepUCTHUKH 1 IX BHKOPUCTaHHA B (iHAHCAX MOXHA IIOTOBOPUTH 3 YYHSIMH Ha
(axynpTaTUBaXx Ta JOAATKOBUX 3aHATTSX.

B miit 3amaui BUKOpUCTOBYBAIACh aHYITETHA CXEMa IMOTalleHHsT 0Opry, TOOTO MOTaleHHS
Oopry piBHUMH TEPMIHOBHMH IUIaTeKaMH. B HACTymHIM cxeMi IUIaTeXl XapaKTepHI THM, IO
3a00pTrOBaHICTh MO KPEAHWTY TIOTANIAE€THCS PIBHOMIPHO, TMOYMHAIOYM 3 MEPIINX BUILIAT, a
NPOIICHTH HAPaXOBYIOThCS HAa (PaKTHYHHK 3aIHMIIOK. TaKUM YHMHOM, KOXXCH HACTYIHHWH TUIATIK
MEHIIHA 3a norepenHii. [lpu miapaxyHKy 3araibHOT 3a00prOBaHOCTI BUKOPUCTOBYIOTH (POPMYITY
CyMH apuMeTH4HOI nporpecii. Po3misiHeMO HACTYIHY 3a/1a4y Ha JaHy CXEMY.

3adaua 6. BizHecMEH B3sB KpeOUT B OaHKy Ha 9 MicsmiB. B KiHII KOXKHOTO MicCSIs
3aranbHa cyma Oopry 30iumbiryeTbest Ha 12%, a MOTIM 3MEHIIYEThCS HAa CyMy, CIUIa4€Hy
6i3HecMeHoM. CyMmHu, sIKi BUIUIAUYIOTHCS KOXKHOTO MICSIIS, MiJOUPAIOThCS TaK, IO B PE3YJbTaTi
cyMa Oopry KOKHOTO MICALS 3MEHIIYEThCS PIBHOMIPHO, TOOTO Ha OAHY 1 Ty caMy BEIUYHHY.

CKUTBKY TPOIICHTIB Bl CyMH KPEIUTY CKJIaja cyma, CIuladeHa OaHKy 3BEpXy KpenuTy?
1 S
Po36 s3anns. Tlo3HadunMo <o - cyma kpeauty. KoxHoro micsins Gi3HeCMeH IIaTUTh Q

B PaxyHOK IOTAIIeHHS OOPry i BiJICOTKH 32 KOPUCTYBAaHHS KPEOUTOM. BicOTKM HapaXxoBYIOThCS
Bl 3amuiuky Oopry. [Ilepmioro MicsAus BiJICOTKM CTaHOBISTH 0125, JIpyroro -

2

0’12(50_550): 0’125 So, TPETHOTO BiJMOBIIHO 0’12§ S 1 Tak nani. B octaHHbOMY MicsIIl
1

0,12 9 S).

Bi,Z[COTKI/I CTAaHOBUTHUMYTb

3aranbHa cyma neperiati Oyne CKiiaiaTu:
1

1+=
0 1250(1+8+7+ + 1) 012—295=065,.
9 9 9 2

Takum yuHOM, 3arajibHa nepersiara craHoBUThH 60%.

Hactynuuii Tunm 3amad — 1e 3ajadi Ha oNTUMalbHUM BUOip. bararo 3amad, 3 sxumu
MPUXOAUTHCS MAaTH CIpaBy B IOBCSAKIEHHOMY XHUTTI, € OararoBapianTHUMH. Cepen Oaratbox
MOXIIMBUX BapiaHTIB B YMOBaX PHHKOBUX BIJJHOCHUH TNPHUXOAWUTHCS BHOUpPATH B JesKiil Mipi
Hallkpaiii 0pu OOMEXEHHSX, HaKJIaJIeHWX Ha MPHUPOJHI, EKOHOMIYHI Ta TEXHOJIOTIYHI
MOXIIMBOCTI TpU po3poOIli TEXHOJIOTIYHOT MpOorpamMH MiANPHEMCTBA, PO3MOAUICHHS ii IO
BUKOHABIX, TPH BH3HAUYCHHI HAWKpAm[Oro acOPTHUMEHTY, TOHI0. TakuM YHHOM, BUHHKAE
HEOOXiTHICTh BUKOPHCTAHHS METOIB ONTHUMI3alii /Uis po3B’s3yBaHHsS Takux 3amgad. Lli 3amaui
MO’KHA BBOJIUTH JJI YYHIB IpPU BUBYEHHI1 KBaJpPaTHOrO TPHUUJICHA, HEPIBHOCTI MK CEpeaHIM
TE€OMETPUYHUM Ta cepeqHiM apupmeTnyHuM. [Ipy BHBYEHHI BUKOPHCTAHHS MOXITHOI JUIs
JOCITIKeHHST (DYHKITIA TIEpesTiK 1 CKIaIHICTh TaKUX 3aad 30UThIIyeThCs. Po3missHeMo 3a1aqy Ha
BUKOPHCTaHHS BIACTUBOCTEH KBaJAPATHOTO TPUUICHA.

3aoaua 7. BupoGHULTBO < THC. OOMHMIB MPOAYKIi 00XomuThcad B 0= 0,5 X%+ x+7
MJIH.TpH. B pik. [Ipu wini P rpH. B pik 32 OAMHUIIO TPOAYKILT piuHMIA IPUOYTOK Bij MPOAAKY
nponykuii cranoputs PX™ 9 TIpu skomy HaiiMeHimomy 3nauenni P uepes Tpu poku cymapHmii
MpUOYTOK CKJIa/Ie HE MEHIIe 75 ThC. TpH.?

Po36’sa3anna. IlpubyTok ( B THC. TPH.) BUPAXKAETHCS BETMUYUHOIO:
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pX—0,5x*=x=7==-0,5X—(p-1)x-7
2
= o I (p—1] _ 7
Maemo kBagpaTH4HMI TPUUIICH, SKUH JOCATa€ CBOTO HaHOUIBIIOrO 3HAYEHH ~ o
nX=p-1
[TpuOyTok ckiaze He MeHIe 75 THC. TPH., IKII0 BUKOHYBaTUMETHCS yMOBA
2
(p—1) v 75
AL I— > -
2 -~ 3
. . —1)\2 — .
Lle piBHOCHIJIBHO YMOBI: (p—1)°>64 , abo (p—9)(p+7)>0 BpaxoByrouu, 1110 11iHa HE MO-
e OyTH BiJI’€MHOIO, OTPHMAEMO P>9 Taxum YUHOM, IIIyKaHa HaliMeHIlIa I[iHa CTAHOBUTH 9 TpH.
3amicTh JIOCJTIJDKEHHS KBaIpaTHOTO TpUWICHA MOYKHA 3 HEPIBHOCTI

1Ip

px—(0,55+x+7) >25 supasuty P 1 cxopucrarucs wmepiBmicTio Komi Mik cepenHiMm
apuQMETHYHUM Ta CEPEIHIM TEOMETPUYHUM.

Mertonu ontuMizaliii OTpUMAaIN MIMPOKE 3aCTOCYBAHHS IPU PO3B’sI3yBaHHI 337a4 €KOHOMIT
pecypciB (BuOip pecypco3bepirarounx TEXHOJOTIH, CKIaJaHHs cyMilneil, BUOip MarepiaiiB) Ta
BUPOOHUYO-TPAHCTIOPTHHX 33/1a4.

BaxxnBo mifiOpatu 3aBIaHHA Tak, 100 BOHM BIAMOBIJAM PIBHIO MiATOTOBKH Y4HIB, OYyITu
[IKABUMU Ta PEATICTUYHUMH. SIKIIO MM Ma€eMO YYHIB, SIKi BUBYAIOTh €KOHOMIKY, MOKHA BBECTH
3a7a4i Ha 1HBECTYBaHHS, sIKi J€MOHCTPYIOTh, SIK MPAIIOIOTh pI3HI TUIHM IHBECTHUIIH, SIK po3pa-
XOBYBAaTH TMOTEHLIHHUHN JOX1] Ta PU3HKH, TIOB'sI3aH1 3 IHBECTYBaHHAM. TakoXK IIKaBUMH ISl JAHOTO
KOHTUHTEHTY € 3aBJaHHs Ha PO3paXyHOK MEHCIHHOro 3a0e3nedeHHs, sKi JOOMararTh 3p03yMITH SIK
IpAIoe CHCTeMA MEHCIIHOTO 3a0e3MeYeHHs 1 YOMY BaKJIMBO 10ATH MPO MEHCITHE HAKOTTMYEHHSI.

BucHOBKH Ta mepcHeKTHBM MOJAJBIIMX HAYKOBHX PO3BigoK. 3amaui QiHaHcoBoi
MaTeMaTUK{ CIPHUSIOTh NOMIHOJIEHHIO PO3YMIHHA YYHSIMH MAaTe€MaTUYHUX KOHIEMIH 1
OJJTHOYACHO TOTYIOTh iX JI0 Kpalloro yMHpaBiliHHA CBoiMM (iHaHCaMH B MailOyTHboMy [6,7].
BuuTeni MaremaTtuku MOBUHHI BMITH BIIPOBAKYBaTH 3a/1a4l (piHAHCOBOI MareMaTHKU B Kypc
MaTeMaTUK{ 3aKjajiB 3arajbHOi CepeiHbOI OCBITH. 3ajadli MalwTh OyTH pI3HOTO piBHA
CKJIAHOCTI, mependadatd GOpMyBaHHS YMIHHS y3arajibHIOBaTH, CHUCTEMaTU3yBaTH Ta
BUKOPHCTOBYBATH 3HAHHsS, BMIHHA Ta HAaBUYKM IIO0 OKPEMHUX METOAMYHHUX OCOOIMBOCTEH
pO3B’sI3yBaHHS 3aJad pPI3HOTO pIBHS, NPOEKTYBaTH U OpPraHi3OBYyBaTM Cy4YyacHE OCBITHE
Cepe/IoBUILE Il HAaBUYAHHS, BUXOBAHHS Ta PO3BUTKY Y4YHIB 3aco0aMH MaTeMaTHKH Ha YpOKax 1 B
no3aypouHuil yac. Takuil miaXiJg JOMOMOXKE MiATOTYBAaTH MailOyTHE IMOKOJIHHS, SIKE 3MOXKE
e(eKTUBHO KepyBaTH (hiHaHCAMU Ta poOUTH OOIPyHTOBaHI (piHaHCOBI pimeHHs [3].
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Nykyforchyn I. V. Problems of financial mathematics and their implementation in
institutions of general secondary education.

Summary. The problem of increasing the financial literacy of the population of Ukraine is
of particular relevance. In recent years, the volume of services offered by the financial market
has increased several times, but the low financial literacy of the population does not allow
attracting consumers to their competent use. The basics of financial literacy are not a mandatory
component either in general secondary or in higher education, so the majority of the population
is not capable of rational behavior in the financial market. Therefore, it is important to include
elements of financial literacy in the curricula of various subjects, in particular, in mathematics.

The basics of financial literacy are not a mandatory component of either general
secondary or higher education. We propose to introduce carefully selected cycles of financially
oriented tasks to the programs of various subjects, in particular, to school mathematics.

The analysis of publications on this topic shows that the issue of the formation of financial
literacy of students of general secondary education institutions, aspects of training school teachers
for this category of problems are not covered in modern pedagogical research to a sufficient extent.

We propose to introduce several categories of problems that can be considered in the mandatory
topics of the algebra program for high school. This will contribute to the formation of interdisciplinary
competences and prepare students to use abstract concepts and methods in everyday life.

Financial math problems deepen students' understanding of mathematical concepts while
preparing them to better manage their finances in the future. Mathematics teachers must be able to
introduce problems of financial mathematics into the mathematics course of general secondary
education institutions. The tasks should be of different levels of complexity, provide for the formation
of the ability to generalize, systematize and use knowledge, skills and abilities regarding individual
methodical features of solving problems of different levels, design and organize a modern
educational environment for learning, education and development of students by means of
mathematics in lessons and in extracurricular time This approach will help prepare the future
generation, which will be able to effectively manage finances and make informed financial decisions.

Key words: Financial literacy, intersubject competences, Mathematics, secondary
education, percents, simple and compound interests, credits, annuities.
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