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HamionannLHEwAi JicoTexnignauil yHiBepcuTeT YKpainu

The crowd conditions of connection are determined between two rows of indexes —
the part of loval budget revenucs in consolidated revenues of Ukraine and the part of local
budget revenues in GDP. The part of local budget revenues in GDP characterized the deg-
ree of decentralization of the budgetary system of Ukraine and the degree of autonomy of

looal governments.

Keywords: economic and mathematical methods, budget, local governments, fiscal

potential.
e
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oou. 0.0. Kapabun, xano. ¢iz.-mam. nayx — /Iveiscoxuit 1Y BK/]

MYJABTUMEIINHI TEXHpﬂorﬁ Y MPOLECI BUKJIAJTAHHSI
BUIIIOI MATEMATHUKHN

[Moeananns TpaAMUiHHMX | HOBITHIX TEXHONOTIH y HaBYaJbHOMY NpOLECI Crpuse
MiZBHLIEHHIO AKOCTI MaTeMaTUYHHUX 3HAHb CTYHEHTIB Ta NMOKPALIEHHIO MiArOTOBKH KBali-
¢ikoBanux crietianictis. [loka3aHO MOMJIMBOCTI BHKOPHMCTaHHS MPOrpaMHOTO MaKeTa
Mathcad 13 y nipoueci BHKIagaHHA BUINOT MaTeMaTHKH. JleTanbHO ONMUCAHO TMPOLIEC CTBO-
peHHs cepil KapiB aHiMalifHOTO BiZeopoiiKa, a TAKOXK ONMUCAHO NPOLEC aHiMaii 3ajex-
HOCTi GOPMHU eJlifnca Bill eKCLEHTPHUCUTETY Ta po3kiaz dyHxuii B pax @yp'e. Yci eranu mo-
OynoBH aHiMalii 306paXeHo Ha pHUCYHKaX.

Knrouoei cnosa: animosanuii rpadik, ekcueHTpucHTeT, pag Oyp'e.

Jlng 6araTbox CTY[IEHTiB HeMaTeMaTHUHHX CTEIaIbHOCTEN BUILA MaTeMa-
THKa € AUCHHUILTIHONI, CKJIAOHOIO IUIS PO3YMiHHs, CIPUMHATTA Ta MPaKTHYHOTO
3acTocyBaHHs. Ha *aiib, HaBiTh cepell IePIIOKYPCHHKIB IPUPOIHUAYHX CIeLialb-
HocTeH ¢ HebaraTo THX, XTO HA3WBAC MaTEeMaTHKY yIoOneHHM npexnMerom. Jlume
OKpeMi CTyZeHTH 6ayarh Kpacy Ta 'apMOHII0 B MaTeMaTH4Hiii Hayli Ta OTpHUMY-
I0Th 3aJJ0BOJIEHHS Bifl po3B'A3yBaHHA LiKaBHX 3afad. AJle He3BaKal09l Ha TPyAHO-
i B cripuiiMaHHi, BUIa MaTeMaTuka Oyina if 3anumaeTbes oqHiero 3 6a30BUX AuC-
HMIUTIH, SK TEXHIYHUX, TaK 1 0aratb0xX HEeTEXHIYHMX clleliajibHocTeil. MoBa Marte-
MAaTHKU € MOBOIO CYUYacCHOI HAYKH, 3HAHHA 11 He TilbKU 3a0e3NneunTh BiAOBITHMM
CBITOBOMY pIBEHb 3arajbHOi Ta NMpogeciiHOl KyJIbTypH, aje i po3BUBa€ HaBUYKH
TIOTiYHOTO Ta AITOPUTMIYHOrO MHCHEHHS. TOMYy OIHMM i3 TOJIOBHUX 3aBlIaHb, IO
CTOATH Mepell BHINOO MIKOJIOK0, € TOBHINEHHA AKOCTI MaTeMaTHIHOI MiJArOTOBKH
cTyneHTiB. OnHNM i3 3aco0iB aKTHBi3allii iHTepecy [0 BUBYEHHS MaTeMaTHYHHX
IVCLIMILTIH € 3acTOCyBaHHA iH(oOpMalidHUX TEXHOJOTIH y Mpoueci HaBYaHHA. 3
METOI0 MPOBEIECHHA MaTeMaTUYHUX MAOCHIIKEHb, TMOJIETIIEHHS Ta YHAOYHEHHS
BHKJIaJlaHHS MaTeMaTHK{ CTBOPEHI Taki MporpaMHi naketu, sk Mathematica (ip-
Ma Wolfram Research), Maple (¢pipma Waterloo Maple Inc), MATLAB (¢dipma
The MathWorks), Mathcad (dpipma MathSoft Inc) Ta in.

Sk oxpeMy mepeBary repesliideHMX MporpaM, BUAUTAMO MOTYXHi rpadivHi
MOXXTTUBOCTI Bi3yajlizalii MaTeMaTMYHUX TIOHSATh Ta METOJIB, 30KpeMa TIpaHHIIi
¢yHKuii, anpoxcumManii ¢pyHKuii, MOOYHOBH iHTErpalbHUX KPUBHX IH(EpeHIliaib-
HUX PIiBHAHP 3a Pi3HUX MOYATKOBHX YMOB Ta iH. Taka Ha09HICTh, CBOECKD YEProio,
JoroMarae KpaioMy po3yMiHHIO Ta 3aCBOEHHIO MaTtepiary, HI0 CIIpusie 3allikaBie-
HOCTI Ta aKTUBi3aNii Ni3HABAIbHOI HisUTBHOCTI.

bararo indopMartii moao 3acTocyBaHHsS Ha3BaHUX MPOrPaMHUX MaKETiB Ta
pobOTH B HUX MOXHA OYEPNIHYTH 3 [HTepHeTY, ale B ApyKOBaHWX BHAAHHAX € JIy-
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e MaJIo TIpallb, AKi ONMCYBaTH 6 METOAMKY 3aCTOCYBaHHS MAKETiB IO BUPilICHHS
MeBHUX MNpaKTHYHHX 3adad. 30KpeMa, y poGoti [4] meTampHO onmcaHO Xif
poss'sasysatus 3afaui Ko 1ist ubepeHIiaTbHOTO PIBHSHHS APYTOro MOPANKY Ta
no6ynoBa rpadiky po3s's3Ky i3 3acrocysaHHsM nakety MathCAD.

MeTor0 po6OTH € CTBOPEHHs aHIMOBaHHMX rpadikiB, MO iMOCTPYIOTH JesKi
TTOHSITTS BUILOT MaTeMaTHKH 3a JormoMororo Mathcad 13. Ile# nakeT aae 3smMory cTBO-
PEOBATH aHiMaliiHi Gaiinn 3 posMHMpeHHAM *.avi, IKi MOXHA BiITBOPHTH 32 JOMIO-
MOTOF0 CTaHJapTHOTO TIporpamMHoro 3abesnedents, 3okpema Windows Media Player.

IMpurnun axiMauii AOCHTH NMpOCTHH B poboTi. ¥ cucTeMi € BOynoBaHa
sminHa FRAME, ska npuiiMae mijlourceNsHi 3HaueHHs Bix 0 10 9, 3a 3aMOBUYyBaH-
HAM, 3 KpokoMm 1. Bynb-sika dyHkuis, rpadik sxoi miaHyeTbCA CTIOCTEPIraTty B po3-
BUTKY, OBHHHA OyTH QyHKUi€cro Wiel 3MiHHOT, IO €, O CYTi, IPOCTO HOMEPOM MO-
TOYHOTO KaJpy. AHiMauis 3MiHCHIOETHCA IUIIXOM CTBOPEHHS IMOCIIJIOBHOCTI Kaj-
pis. Jins uporo B MeHio "MHCTpyMeHTHI" BUGHpaeMo "AnuManus— 3anuch aHH-
matuu". TIpy 1(b0MY Ha eKpaHi 3'SIBUTbCs Aialiorose BikHO (pHC. 1), ¥ SKOMY MOX-
Ha 3a/1aTH diana3oH 3MiHu 3MiHHOT FRAME Ta mBHaKicTh 3MiHH KaJIpiB.

| 3aNMCh aHKIKaLHK ‘X. :

samm AHmaum
o 0 iinas e
lo: 9 N .I S - OtMeHa
s e . o
CrxopocTs: 10 L i L ;;qxp. KaK...
Kaapos/Cex e e Y e ——
' Y¥CTaHoBKA
Kagp= 1

Cgenalite nomeTikKy 00NacTi JOKYMEHTA, COASDNMMOE KOTOROM
DOCHOBLIBARTCA Ha MEPEeMEHHOM Kagpa, BBRAWMTE HauankHyia u
KOHEUHYIO BEMMUMHL! ANA Kaapa, v BeibepuTe AHMMALMA,

Puc. 1. [ianozose gikno "3anuce anumayuu' ¢ nakemi Mathcad

Ha macTynHOMy erami BHAUIZEMO MOTPiOHUH ¢dparMeHT 300pakeHHs, Ha-
THCKaeMO KHOMKY "AHMMauus" Ta CTBOPIOEMO HOCIIOBHICTh aHiMaUidHMX Kan-
piB. IIpu bOMY 3MiHY KajpiB MO’KHA CIIOCTEpIraTH B CrielianbHiN 30Hi BikHa "3a-
mick anuManuu” (puc. 1). Yum Ginbmum € KiHueBe 3HaueHHA 3MiHHOI FRAME i
BHUIIOK € 4acToTa KajpiB, TMM IUIaBHime 3filicHIOeTbCA aHiMamisa. IIpu ubomy
36inpmyeThes posmip AVI-gaiinis. ITicns 3aBepIIeHHS NPOIECY CTBOPEHHs cepii
SKHUH a€ 3MOTy CIIOCTepiraTv 3MiHy rpadika B gaci (puc. 2).

SIKIIo OTpUMAaHM pe3yNbTAT 3aJ0BOJNBHAE PO3POOHMKA, TO CTBOPEHY aHi-
Marito 36epiraemo. J{ns usoro HaTHckaeMo KHomky CoXpaHMTh Kak... B iHmomy
BHTIaJIKy crpobyeMo minibparu Guisln BAamuil Aiama3oH i MBHOKICTh 3MiHM Kal-
piB. ¥V npoueci po3pobieHHs HaByaTbHUX aHiMalliif NOTPiGHO PETENBHO MPOTYMY-
BaTH i Mia6upaTH 3a7eXHICTh MapaMeTpiB GyHKIII, rpadik SKoi crocrepiracTses,
Bix 3minHol FRAME.
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3ayBaXUMO, IO IIPH CTBOPEHHI
st aHiMaliHAX (parMeHTiB Tpeba BIOKIIO-
4aTH BCi OMLI{ aBTOMaTHYHOro MacmTaly-
© o .. | BaHHA rpadikiB i MepeXodUTH HO PYUHOTO
¢ | 3anaBauns MacmraGy.

A Buaimumo me 1Ba acrieKTH poboTH
i3 3aco6amu animariii. [Tepmmit acrexT no-
S Y JIsira€ B TOMY, 110 Y BUAUIEHY 00J1acTh aHi-
S Marii MOXXHa BBOAWTH SK WitHH rpadik,
TaK 1 Horo 4acTuHy, a Takox (GopMyH i

> = HaluCcH. SIKmo BuAineHoi objacTi Hemae,
Puc. 2. Animauin no6yoosu spaghika 10 KHOTIKA "AHUMAaLMA" HEaKTHBHA.
@yrryii y=sinkx HApyruil actiexT noB's3aHuii 3 TUM,

o mnporpasBay QaiimiB 3 pO3MHPEHHIM
AVI Moxe Takox BiITBOPrOBAaTH (aiiy, OI0 CTBOPEH] iHIIMMH MyJIbTHMEIiHHIMH
CHCTEeMaMH, IPHYOMY 13 CTEpeo(OHITHUM 3BYKOBMM CYIPOBOIOM, IO A€ JOAaT-
KOBi MOXJIMBOCTi y CTBOPEHHI HaBUAIBHUX IPOrpaM i My abTUMeNiHHIX MiApydHH-
KiB. Po3risHeMo JeTasbHillle CTBOpeHHA aHIMallii TAKUX ITOHATH BHINOT MATEMATH-
KH, K €KCLEHTPHUCHTeT elinica Ta psix Dyp'e.
EKCLeHTpUCHTET elinca. AHATITHYHA FeOMETPIs — L€ OAMH i3 PO3ALIIB BH-
O] MaTeMaTHKH, SIKUH HalbinblIe NoTpeOye yHAOUHEHHS y Tpolleci BUKTANaHHA.
Teoperwunuii Matepian Garatuii Ha rpadiuni imocrtpauii, no6ynoBy rpadikis sx
He IUTOIHHI, TaK i B TPOCTOpi. BHKOPHCTAHHA MYIBTHMEIIHHOI TEXHIKM €
HaiOUIBIN JOLITEHUM caMe B Npolleci BUBYEHHS aHATITHIHOL reoMeTpii, 30kpema
KpHBHX Ta IIOBEPXOHB Apyroro nopsaaxy. Mathcad, sx i inmi maketn nporpam, nae
3MOTY CTBOPIOBAaTH NBOBHMIpHI Ta TPHBUMipHi rpadikv KpUBHX i MOBEpPXOHBD, IO
BUBYarOThCs. CTBOPUMO aHiMallifo, WO iTFOCTpye MOHATTS €KCUEHTPHCUTETY €liI-
ca. 3TiAHO 3 O3HAYCHHAM, EKCUCHTPHCHTET EMINCa & JOPIBHIOE BITHOMICHHIO [IOJI0-
BUHH (OKyCHOT BifiCTaHi eftilica ¢ 10 HOBXHHY GLIBIIOT MBOCI @ Ta € MipOIO Bifxu-
JIEHHS elTinca Bix kona. O6UHCITIOEThCS eKCHEHTPHCHTET 32 bopmynoro

5=, M
a
Ja? -2 b?
abo g:—-——;——: _?, )

Ae: a — BEIMYHHA BEIIMKOI MiBOCi, b — BENMYMHA MaIof MiBOCi, ¢ — MOJOBHHA ¢o-
KyCHOT BificTaHi.

3agikcyeMo 3HaYeHHA BENTHKOI MiBoci a=10. Benwauny manoi misoci 6y-
AeMO 3MIHIOBATH JI KOXHOTO Kajipy. 3HaueHHS EKCUEHTPHUCHUTETY OOUHCIIAMO 3a
dopmynoro (2) y Burnsai komann Mathcad:

2
FRAME+ 2
a:= 10.0 b:= s €= |1 —(E\

2 a)

Hns nobynosu rpadika enminca 3a 3agaHMX 3HAYEHP ITBOCEH CKOpHC-
TAa€EMOCh MapaMETPUYHUM PiBHIHHAM eJlirca:
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x = acos(t),
y=>bsin(t),0<t < 2x.

B o6nactp anHiMarii BKIFOUHMO rpadik Ta 3HA4YEHHS EKCLEHTPUCHUTETY, SIKE
Oyne TepepaxoByBaTUCS 1A KOXHOTO Kanpy. TaxM YMHOM MM OTpUMAaEeMoO Bijle-
odaiin, sxuit Unocrpye 3IENHICTD cpopMH erninca Bix Horo eKcueHTpHcmeTy (puc. 3).

Puc. 3. /lemoncmpauia 3anexcnocmi hopmu eninca 6io excueHmpucumemy

Pan (I)yp'e Hacrynna aHiMauix IEMOHCTpY€E MO)KIII/IBiCTL HaﬁnnxceHHﬂ
3 nepiosioM 27 € 0OMEXKEHOI Ha BlleBKy A 721 1 CKJTaia€Tbcs 3 MOHOTOHHMX
gacTHH, To paf @yp'e uiei pynkuii 361xHMI Ha BCiit YUCIOBIH TIpsAMii, a cyMma ps-
Iy IOpiBHIOE 3Ha4YeHHIO $YHKUIT f{x) B yciX Toukax HemepepBHOCTI f{x). Sxumo x y
pani Oyp'e 06MeXUTUCH CKIHUEHHOIO KUTBKICTIO I0AaHKIB N (Ha3BeMO TaKy CKiH-
yeHHY cyMy MHorouneHoM Dyp'e crenens N ), TO oJepKAMO HabmMKeHe 3HAYECH-
Hs ¢ynxuil f{x). CTBopuMO B TOUUi aHiMalilo, SKa iMFOCTPYE, AK i3 30iNbIIeHHAM
KUTBKOCTi JOJaHKiB po3kiagy ¢yHKUii y = f(x) B psag @yp'e rpadik uporo poskia-
Iy HabnmxaTUMeThesd 10 rpadika GyHKIil.

Hexait 3agano gyHkuito f(x)=2x+1 Ha iHTepBaii [-r; 7). Po3kiagemo ii B
psag @yp'e. OTpuMaeMo:

/4
1 _[(2x+l)dx (x +x) =2,

-~

17 T2 2 "

a, =— _[(2x+1)cosnxdx=-—(2x+l)smnx - J'smnxdx———-—z-cosnx =0,

T n s TN, n r

n
b, = 17 f(2x+1)s1nnxdx-———(2x+1)cosnx +— jcosnxaix—
T _» - TN _3

x

= ——l—((27r +1)cosnz — (=27 + 1) cos(—nm)) + -—2-35in nx| = (—1)"+1~4—, n=1,2,...
zn n

zn r

Onepxyemo psag Oyp'e 3ananoi GyHKuii
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HanioHanbunii gicoTexniunuii ynisepeuter Yipainn

2w ri—1x i((ﬂ)nﬁ isin nx}
n

n=1

O6uncneHHs MOXHa CIIPOCTHTH, CKOPHCTAaBIIIHCE MOXTHBOCTAMH Mathcad.

Xoua ueii maker He Mae BGY10BaHHX dyHKIiH 11 3HAXOmKeH S KoedilieHTiB ps-
1y ®yp'e, Ta 11e MOXHa 3pOOHTH HASBHHM IHCTPYMEHTOM iHTerpyBaHHs.

fx) = (2x+1) N = 2.FRAME+ 2

n )
1 N
CoeffF(f,N) = R(o) - ;J f(x) dx ,

-7

0 )

for ne1..N

[, \
—-J f(x)-cos(n-x) dx

nJ_
R<n> « T

if f(x)-sin(n-x) dx
nJ_. }

®)'

res := CoeffF(f,N)

a:= res<0> b:= res<1>
ap N
p(x) := 5t Z (an-cos(n-x) + bn-sir(n-x))
n=1

Bracrinokx otpumyemo dynxuiro p(x), fiKa € cymor0 N mepmmx JI0JaHKIB
3ananoi pyHkuil. [Tobymyemo rpadixu dyHKUiT f(x) Ta p(x) Ha BilIpi3Ky [-r,7].

3HadeHHs N Gyne 3amexaTH Bin 3MiHHOT F RAME.

[ R

Puc. 4. Jemoncmpayia 3aminu dyukuii paoom @yp'e
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B obnacTe aHiMaiii BraounMo rpadiku GyHKIIH Ta 3HaYeHHs N. 3anuime-
MO Bifeodaiin 3 16 xaapiB 31 MBUAKICTIO OJWH Kaap Ha ceKyHIy. OcraHHil Kaap
npu 1uboMy 300paxkae HabmxeHHs GyHKUiH f(x) MHOrowreHoMm ®Dyp'e, ckiane-

HUM 3 32 monaHkiB (puc. 4).

Bucnoskn. Sk 6aunmo, moOynoBa aHiManiifHux rpadikiB ¢yHKUiH Hae
3MOT'Y YHAOUHUTH Ipollec BUKJIaIaHHA BUINOI MaTeMaTHKH, Bi3yalli3yBaTH Horo, a
11e, CBOEIO YEProro, CIpUA€ MiOBUINCHHIO AKOCTI MaTeMaTHYHUX 3HaHb MaiOyTHiX
¢axiBuiB, a tHpopMaTH3allis HaBYAILHOTO Mpollecy Mae OyTH 3aCHOBaHa Ha opra-
HiYHOMY TO€IHaHHi TpaAWLitHUX i HOBITHIX 3aCO0iB HaBUaHHS.
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Ky3vix A /., Menvwuxosa O.B., Tpycesuu O.M., Kapabwin O.0. My.in-
THMeIHITHbIEe TeXHOJIOIHH B MpoLecce NPenoiaBaHus Bbiciieil MATEMATHKH

Coueranue TpaluLHOHHEIX U HOBEHIUNX TeXHoNOrHi B yueGHOM mpoliecce crnocol-
CTBYET NMOBBIMCHUIO KaYeCTBA MAaTEMaTH4YeCKHUX 3HAHWH CTYAECHTOB M YIyUIIEHUIO MOAro-
TOBKM KBalM(QHUMPOBAHHBIX crenuanucroB. [loka3zaHel BO3MOXHOCTH HCHMOJIBb30BaHUA
nporpaMmHoro nakera Mathcad 13 B npotiecce npenogasanus Briceii Matemaruku. [Toa-
po6HO OMHCaH MpoLece CO3aHUA CEPUH KaJpoB aHUMAaMOHHOTO BHICOPOTHKA, a TAKXKE
NpoUecc aHHMalMH 3aBHCHMOCTH (OPMBI 3JUTHIICA OT 3KCUEHTPHCHTETa W pasloKeHHE
dynxunu B psag Pypoe. Bee 3Tarns! nocTpoeHHs aHUMALKHH H300paXkeHbI HAa PUCYHKaX.

Kniouessie cnoea: anHuMupoBaHHbIN rpaduK, SKCUEHTPHCHTET, paa Dypse.

Kuzyk A.D., Menshikova O.V., Trusevych O.M., Karabyn O.0. The use

of multimedia in higer mathematics teaching process

The combination of traditional technologies and multimedia in the teaching process
facilitates the increase of quality of mathematics knowledge that students have and impro-
vement of qualified specialists preparation. The possibilities of Mathcad 13 software pac-
kage usage in the process of teaching mathematics have been shown. There is a detailed
description how the series of the animation video filming shots have been created and the
animation process of the ellipses shape dependence on the eccentricity and finally the de-
composition of the function in the Fourier row. All these stages of animation creation are
accompanied with pictures.

Keywords: animation graphi eccentrici% Fourier series.
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MPOBJIEMHHWH AHAJII3 B YITPABJIITHHI PECYPCHUM
HOTEHIJAJIOM TOPTOBEJBHUX HNIAITIPUEMCTB

BusHaueHo CyTHICTL Ta CKIaJOBi PeCypCcHOr0 MOTEHILialy TOProBEALHOrO Mif-
npueMcTBa. O6IPYyHTOBaHO HEOOXiAHICTH MPOOIEMHOTO aHali3y PecypCHOTO MOTEHIliaTy
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