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EKOHOMIKO-MATEMATHUYHE MOJIEJIOBAHHA:
METOAUKA CUHTE3Y IKT I METOIIB MOIEJIOBAHHA

YV cmammi nodamo meopemuune ma NpaKmuyHe — GUPIWEHHS  NpobdemMu
ocoonusocmeti 8NPOBAONCEHHS THHOPMAYIUHO-KOMYHIKAYIUHUX MEXHON02IL VY OC8IMHIU
npoyec HABYAHHS EeKOHOMIKO-MAMeMAMUYHOMY MOOENOB8AHHIO CMYOEHMI8 eKOHOMIYHUX
ma MamemamuyHux cneyianbHocmet. Busnaueno, wo mamemamuyne mMo0eno8aHus npu
MAKCUMATILHOMY BUKOPUCMAHHI  1i020 NOMeHYyiany O0de€ MONCIUBICMb BUABUMU  MA
supiwumu  npo@ecitini  npobiemu Pi3HO20 Xapakmepy: YiMKO SUSHAYAMU Memy
00CNIOJNCEHHS, WBUOKO 3HAXOOUMU MOMNCIUGL Bapianmu il O00CACHeHHs, pPO3poOIAMU
BIONOGIOHI MOOeNi eKOHOMIYHUX 00’cKmie uu sA6uwl [ HA OCHOBLI OaHUX Mooeell
cmeoposamu  eg)eKmusHi aiecopummu i npocpamu ONMUMATbHUX UWLIAXIE PO38 S3AHHSA
AKMYAnbHUX 3a80aHb. YCMAHOBIEHO, WO eleKMPOHHUL HABYANbHI KYPCU OUCYUNJIIH
«Exonomempuxay, « Exonomixo-mamemamuune MoOeno8anHs» € KOMNIEKCOM HABYAILHO-
MeMmOoOUYHUX Mamepianie, CMEoOpeHUux Oas op2anizayii HOUBIOYAIbHO20 MA 2PYN08020
HABYAHHS 3 BUKOPUCTMAHHAM IHHOPMAYTUHO-KOMYHIKAYIUHUX MEXHON02IU, SKI CNPAMOBAHI
HA HABYAHHS EeKOHOMIKO-MAMeMaAmuiHoOMy MOOENOBAHHIO CIMYOeHmMI8 eKOHOMIYHUX md
mamemamuyHux  cneyiarbHocmeu.  Cnupanouucb  HA  OKPeCAeHi  MONCIUBOCMI
3ACMOCYBAHHS eNeKMPOHHO20 HABUAILHO20 KYPCY, A MAKONC U020 OUOAKMUYHI (YHKYIL,
PO3POONEHO Ma ONUCAHO CMPYKMYPY eNeKMPOHHO20 HABUAIbHO20 KYPCY HABUAIbHUX
oucyuniin «Exonomempuxa», «Exonomiko-mamemamuyne MOO0en08aHHA» HA 0a3i
nramgopmu Moodle. Pozenawymo ocobaueocmi zacmocyeanns MS Excel na npuxnaoi
3a0a4i 3a1exHCHOCMI pieHA 3AUHAMOCMI HaceleHHs YKpainu 6i0 6enaugy o00paHux
Gaxmopie. Oxapakmepuz08ano pi3Hi emanu noOY008U ma O0CAIONCEHH eKOHOMEMPUUHOT
mooeni: ioenmugikayii 3MiHHUX, cheyuikayii moodeni, napamempuzayii ma nepesipKu Ha
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CMamucmuymny 3Hadyywjicme ompumanux —pesyromamis. OKpecieHo nepcnekmugy
nOOANbUWUX HAYKOBUX PO3BIOOK uepe3 008e0eHHs epeKmusHocmi  BUKOPUCMAHHSL
CIeKMPOHHUX ~ HABYANbHUX  KYpCI@  3a0ni  NONINWEHHS  000amKO8UX  (haxoeux
KoMnemeHmHocmeu  MauOymuix  Gaxieyi@  eKoOHOMIYHUX — ma  MaAmMemMamudHux
cneyiaibHOCmel.

Knwuosi cnosa: ingopmamuzayia; iH@opMayitinO-KOMYHIKAYIUHI MEXHO02IL;
EeKOHOMIKO-MameMamuyne MOOENI08AHHS,  eNeKMpPOHHUU Hasuyanvhuli  kypc, 3BO;
CMyOeHmMU eKOHOMIYHUX Ma MAMeMamudHux cneyiaibHocmeti
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Beryn. YV KOHTEKCTI Cy4acHOTO PO3BUTKY €KOHOMIKM YKpaiHM 0cCo0JiMBa yBara
NPUAUIAETBCS BUPILIEHHIO CKJIAJHUX TEOPETHKO-NPUKIIAHUX 3a/ad, Kl KUIBKICHO Ta
SAKICHO OIHUCYIOTh B3a€EMO3B’SI3KM MIXK PI3HUMHU €KOHOMIYHUMH 00’ekTamu. Lle 3ymoBitoe
HEOOXITHICTh PO3POOKM Ta BHUBYEHHS HOBUX HaIpsMKIB €KOHOMIYHOI Teopii Ta
MOB’SI3aHUX 3 HEI0 HayKOBHUX MUCHUIUIIH. Hacammepen, BuUHUKae notpeda y po3BUTKY Ta
BIPOBA/PKCHHI ~ HABYAJIBHUX TEXHOJIOTIH Ta 1HHOBAI[IMHUX METOJIB HABYaHHS,
BUKOPUCTAHHA SKUX a0 O MOXIIMBICTH CHOPMYBATH Yy CTYJIEHTIB HOBE E€KOHOMIYHE
MHUCIICHHS Ta PO3YMIHHS CYTHOCTI €KOHOMIYHHUX IPOIECIB UM SBUII, OTPUMATH BIATIOBITHI
BMIHHS Ta HaBWYKH IOJ0 PETYJIOBAaHHS Ta KEPYBaHHS JaHUMH IpoIiecaMH Ha OyIb-
SAKOMY PIBHI CKJIQJHOCTI, MPOTHO3YBaTHU iX PO3BUTOK. Y 3B’SI3Ky 3 IIUM BaKIJIHUBOTO
3HauYeHHA HaOyBae (OpMyBaHHSA Ta PO3BUTOK KOMIETEHTHOCTEH MOB’S3aHUX 3 YMIHHSAM
ONTUMAJILHO TMOEJHYBAaTH MOXJIMBOCTI JIOTIYHOTO aHalidy 31 3HAHHSMM 3aKOHIB
MaTeMaTHUKH, EKOHOMIKH, OCHOB MaTEMaTUYHOTO MOJICTTIOBAHHS.

[ToctanoBka mpoOiemMu. MaremMaTHdHEe MOMACIIOBAHHS TIPM  MaKCHMaJbHOMY
BUKOPUCTAaHHI HOr0 MOTEHLIANy A€ MOJIMBICTh BUSBUTH Ta BUPIIIUTH NpoQeciiiHi
MpoOJIEMHU PI3HOTO XapaKTEPy: YITKO BU3HAYATH METY JOCIIKEHHS, IIBUIKO 3HAXOIUTU
MOXJIMBI BapiaHTH i1 JOCSITHEHHS, PO3pOOISTH BIAMOBIAHI MOJENI €KOHOMIYHUX 00’ €KTIB
Yy SBUIIl 1 HA OCHOBI JIAHMX MOJICJICH CTBOPIOBATH €(PEKTHBHI aJITOPUTMU 1 TPOTPAMH
ONTUMAJIbHUX TUISAXIB PO3B’A3aHHS aKTyalbHUX 3a/1a4.

CtyaeHT, SKWAW BOJOJI€ HAaBUYKAMH MaTEMaTUYHOTO MOJICITIOBAHHS  CTa€
YVHIBEpCAJIbHUM CIIEHIAICTOM — MaTEeMaTUKOM, aJTOPUTMICTOM, PO3POOHHKOM Ta
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BUKOHABIIEM BJIACHUX TPOEKTIB, KU 3aBISKH 0araTOBEKTOPHOCTI CBOiX 3HAHBb Ta BMIHb
YCHIIIHO JI0JIa€ TIEPENIKOIN B CBOTH MpoQeciitHiil iAIbHOCTI.

BoueBunb, MaTeMaTHKa B CHUCTEMI BHIIOI €KOHOMIYHOI OCBITH Mepepociia CTaTyc
3araJbHOOCBITHBOI JUCUUIUTIHM 1 TMOBHHHA HA OCHOBI MIKMPEIMETHHX 3aB’sI3KiB 3i
CrieHiaJIbHUMU JTUCIUIUTIHAMHU CTaTH HEB1J €MHOIO CKJIQJIOBOIO ITPOQECIHHOI M ATOTOBKH.

VY 3B’a3Ky 3 UM HaOyBa€ akTyaJdbHOCTI PO3B’SI3aHHS MPOTUPIY MDK HOTpedaMu
Cy4yacHOi eKOHOMIKM Yy BHCOKOKBaII(DIKOBaHMX  CIEIiaiicTax, SAKi e(pEeKTUBHO
BUKOPHCTOBYIOTh MaTeMAaTHYHUN 1HCTpYMEHTapidi y cBOil mpodeciiiHiil IIsJIBHOCTI, 1
HEJOCTaTHICTIO HAYKOBO-METOTUIHOTO 3a0e3MeYeHHS MPaKTHKO-OP1EHTOBAHOT
MaTeMaTUYHOI MiATOTOBKU CTY/ICHTIB.

AHaJli3 OCTaHHIX JOCHIKEHb 1 MyOmikamii. JlocmikeHHS NHUTaHHS EKOHOMIKO-
MaTeMaTUYHOTO MOJICJIIOBAHHS CTAJI0 MPEIMETOM IMOMIYKIB SIK BITUU3HSHUX TaK 1
3aKOPJIOHHUX HayKoBIIiB. Tak, Hampukiaa, y poooti O. IBamyka (IBamyk O. T., 2018)
BUKJIAJICHO METOOJIOTIYHI OCHOBH €KOHOMIKO-MaTeMaTHYHOTO MOJIETIOBAHHS, PO3KPUTO
IHCTPYMEHTAp1d KUIBKICHOI OI[IHKM E€KOHOMIYHMX HPOLECIB, HABEIECHO AJITOPUTMU
MPUIHATTS BUTIAHUX YMPABIIHCHKUX PIIIEHb B YMOBaxX PU3MKY Ta HEBU3HAYEHOCTI 1 IXHE
3aCTOCYBaHHS y BHUPOOHMIITBI, €KOHOMIIIl, (piHAaHCOBO-KpeauTHIi cucteMi Ta Oi3Heci. C.
Hakoneunuii (Hakoneunuii C. 1., 2000) 30cepenuB CBOIO yBary Ha pO3KPUTTI OCHOBHHUX
METO/IB  OIIIHIOBAaHHS TMapaMeTpiB E€KOHOMETPUYHUX MOJeNedl 3  ypaxyBaHHSIM
0CO0IMBOCTEN EKOHOMIYHOT 1H(OpMaIIii.

Y nmokropewkiii  aumcepramii JI. Imeiu  (Inmsiu JI. M., 2018) BuxopucroByBaia
€KOHOMETPHUYHY MOJIeSIb MHOXXHMHHOT perpecii s aHali3y CTPYKTYPHUX 3pYIIEHb y cdepi
3aHATOCTI SIK HAa PEriOHAIbHOMY PIBHI TakK 1 Mo Ykpaini B 1mijiomy. OcTaHHI TOCSTHEHHS B
€KOHOMETPUYHOMY MOJICIIOBaHHI Ta METOJax IMPOTHO3YBAHHS IMOMHUTY Ha TYypU3M
npencraBieHo y HaykoBux nomykax H. Hilaly Ta H. El-Shishiny (H. Hilaly, 2019). ¥
BIJIMOBITHOMY JOCII/DKEHHI TPEACTABICHO aHali3 EKOHOMETPUYHUX MOJeNeH, 10
BUKOPHUCTOBYIOTBCS TIpU MOJICTIOBAaHHI Ta MPOTHO3YBaHHI TYPUCTHYHOTO TMIOTHTY,
MPOJIEMOHCTPOBAHO MIEPEBArH Ta HEJTOMIKU KOXKHOI MOJEI.

JlocuTh LIKaBUM, Ha HAIly AYMKY, € 3aCTOCYBaHHSI €EKOHOMETPUYHOTO MOJIETIOBAHHS

JUISL aHalli3y KOpyMili, sike OyJio 3A1HCHEHO KOropTor byxapecTChbKHUX TOCIITHUKIB
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T. Andrei, S. Stancu, M. Nedelcu, A. Matei (T. Andrei, 2019). HaykoBiii po3risHyIu
PI3HI MOJIENI PETPECIMHUX 1 OJHOYACHUX PIBHIHB, K1 XapaKTePU3YIOTh 3aJICKHICTh PIBHS
Kopyniii Big psAay ¢GakTopiB, TaKuUX SK: THUCK IMOJITHYHOI CHCTEMH, IIPO30PICTh
aJIMiHICTpaIlii, sIKICTh BITHOCHH JepKaBHUX CITyKOO0BIIIB 3 poOOTOIO.

o nutanHsa GopmyBaHHS (paXxOBHX KOMIIETEHTHOCTEH 3BEpPHYBCS Y CBOIX poOOTax
O. JIucak (JIucak O. b., 2019). 3okpema, Ha OCHOBI y3araJlbHEHHS JIITEpaTyYPHHUX JHKEPE 3
npobiieMd  JTOCHIDKEHHS ~ HUM  BuU3HaueHo  cTpykTypy IIK  (mpodeciiinux
KOMITETEHTHOCTEH ) MaliOyTHIX €KOHOMICTIB Ta ii CKJ1aJ0B1 KOMIIOHCHTH.

BnpoBamxenHss 1H(QOpMaliiHO-KOMYHIKALIMHUX TEXHOJIOTIM Yy OCBITHIM MpOIEC
nocmmkyots  B. bukoB, O.Cmipin  (bukoB  B.10., 2007), C.JlurBuHoBa
(JIutBunosa C.I'., 2014), O. Mepsaukin (Mep3mukin O. B., 2015), H. Mop3e (H. Mop3e,
2017) Ta immm. Ski, BIANOBIIHO, Y CBOiX po0OOTax BH3HAYAIOTh AKTyaJdbHI 3aBIaHHS
PO3pOOJIEHHS! KOMIT FOTEPHO-OPIEHTOBAHUX METOAMYHUX CHCTEM HaBUaHHS, CTBOPEHHS Ta
BUKOPUCTAaHHS €JIEKTPOHHUX OCBITHIX pPECypCiB, CTBOPEHHs CepelOoBUIIA HENEPEPBHOIO
po3Butky IKT-kommereHTHOCTI  Cy0’€KTIB  OCBITHBOTO  MPOILECY, IPOBEICHHS
MeJIaroT1YHMX JOCTIKEHb 3 1H(popMaTu3alii ocBiTH. BucsitmoroTs mocimimkenns IKT-
KOMIIETEHTHOCTEH CTYJEHTIB Ta iX 3JaTHOCTEM BUKOPUCTOBYBATH 1H(OpPMAILIHI Ta
KOMYHIKAI[IHI TEeXHOJOrli i 3A1CHEeHHs 1H(QOpMAaIlliHOI JISUTbHOCTI Yy  CBOIH
npodeciiiHii raiy3i. A TaKoX, pPO3MIAAYIOTh OCOOJIMBOCTI (OPMYBAHHS SIKICHOTO
Cy4yaCHOTO  XMapOOPIEHTOBAHOIO  IEPCOHANI30BAHOTO  OCBITHBOTO  CEPEIOBHILA
BpaxoBytoun IKT-koMNeTeHTHICTh Y4aCHUKIB HABYAIBHOTO MPOIIECY.

Kpim Toro, 3akopaonnuii gocsia BrpoBamxkeHHs IKT B oCBITHINM mpouec 3acBiIuye
IIJIBUIIICHHS SIKOCTI OCBITU. Tak, 3a pe3yjabTaTaMu HalOUIBIIOr0 CUCTEMHOTO aHalizy 225
JOCHIIKEHb, K1 Oyno mpoBeaeHO ceped cTyneHTiB 3BO, BH3HAU€HO, 1O YCHIIIHICTh
MaiOyTHIX (haxiBLIB y HaBuaHHs 3pocia Ha 0,47 mpu aKTUBHOMY HaBYaHHS, 30KpeMa
cepenHiii 0an yCHINIHOCTI CTYJEHTIB MOKpammBcs Ha 6% came 3aBAsIKA aKTUBHOMY
HaBuanHto (Freeman, S.L., 2014). Moxemo BiamituTH, mo BrapoBamxkeHHs IKT y
OCBITHIM TpolIeC MiJ 4Yac HaBYaHHS E€KOHOMETPUYHOMY MOJICTIOBAHHS POOUTH aKIICHT

CaMC Ha aKTUBHOMY HaBYaHHI.
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[lixaBuM mJI1 HAMIOTO JOCTIDKEHHS € JOCBI BUKOPUCTaHHS EJIEKTPOHHUX
HaBuanbHUX KypciB. Tak C. Brooke, P.McKinney Ta A.Donoghue 3a3HauaroTh
(C. Brooke, 2013, c. 614), 1110 CTyIEHTH, 5IKi KOPUCTYIOThCS €IEKTPOHHUMH HaBYaIbHUMHU
KypcaMu Ha MiaaTdopMi AUCTAHIIHHOTO HABYAHHS palliOHAJbHIIIE BUKOPHCTOBYIOThH
BJIACHUM Yac, BUIUICHUN HA HAaBYAHHS.

Sx OGaummo, peasizoBaHi JOCHIIKEHHS CIOpsSMOBaHI ab0 Ha MOOYMOBY Ta aHai3
BHU3HAUEHUX EKOHOMIYHHMX mpobOiieM abo Ha BmpoBamkeHHs IKT y ocBiTHIN mporec Ta
MiJBUIIECHHS PIBHS SIKOCTI OCBITH 332 PaXyHOK BHUKOPUCTaHHS €JIEKTPOHHUX HaBYAIbHHX
kKypciB. OnmHaK, AOCTIHKECHHS METOJUYHUX THTaHb HABUYAHHS CKOHOMETPHIYHOMY
MOJICJIIOBAHHSI B TIO€JHAHHI 3 MeToJaMH MaTemaTuyHoro wmojentoBaHHs Ta IKT He
3HAMILIO BiOOpaKEHHS Cepejl HAyKOBUX TMOIIyKiB. ToMy mnuTaHHS peamizaiii 3aaad
OCBITHBOTO TIPOLECY HaBYaHHSI MalOyTHIX (axiBIIB E€KOHOMIKO-MAaT€MATUYHOMY
MOJICJIIOBAHHIO 13 3aCTOCYBaHHSM  1HGOPMAIITHO-KOMYHIKAIIMHUX  TEXHOJIOT1H
3AJIMIIAETHCS BIIKPUTUM 1 TOTPEOY€E MOJANBIIOTO PETEIBHOIO BUPIIIEHHS.

MeTorw CTATTi € BHCBITIEHHS OCOOJMBOCTEN BIPOBAIKEHHS 1H(OpMALIiHO-
KOMYHIKAI[IHHUX TEXHOJOTIA y OCBITHIM MpOIEC HABYAHHS €KOHOMIKO-MAaTeMAaTHYHOMY
MOJICTIOBaHHIO CTY/ICHTIB €EKOHOMIYHMX Ta MATEMAaTUYHUX CIELI1AIbHOCTEM.

BBaxkaemo, 1o s peasmizanii 3a/1a4i SKiCHOI MiATOTOBKH CTYACHTIB, III0 BUBYAIOThH
€KOHOMIKO-MaTeMaTHYHE MOJCIIOBAaHHS B MeXax JUCHUIUIH «EKOHOMETpuKay,
«EKOHOMIKO-MaTeMaTU4YHE MOJENIOBaHHA», HeoOxigHo BrpoBamkyBath IKT y aBox
HampsiMKax: JJisi OpraHi3ailii OCBITHbOIO TIPOCTOPY Ta Yy TPOLECT pPO3B’sI3yBaHHSA
MPUKJIATHUX 3a/1a4, SKi 3HAXOATHCS HAa CTUKY TalTy3eld eKOHOMIKH Ta MAaTEMaTHKH.

[lepenymoBot0  opraHizaiiii OCBITHBOTO TMPOCTOPY € HAsSBHICTh HEOOXITHOI
MaTtepiaTbHO-TeXHIYHOI 0a3u (KOMIT I0TepH, MporpamMHe 3a0e3leueHHs, KaHald 3B SI3KY)
Ta 1H(QOPMAIIITHOTO OCBITHBOT'O CEepeIOBHIIA, €(PEKTUBHICTh Ta OCHOBY SIKOTO CTAaHOBJISITH
3acobu IKT. [HpopMaliiifHO-OCBITHE CEPEAOBHINE Y TICUXOJIOTO-TIEAAroTIuHINA JTiTepaTypi
3yCTpIUA€ThCS B PI3HUX BapiaHTaX, a caMe: «KOMIT IOTepHE CEepeIOBHUIIESY», «KIHHOBAIIMHO-
pPO3BUBAIOYE  CEPEAOBUIIE, «€IUHE  OCBITHE  1HGOpPMAIIfHE  CEepeOBUIIEY,
«iHpOpMaIlIfHO-HABUATIbHE  CEPEJIOBUINE»,  «KOMIT IOTE€PHO-HABYAIHHO-PO3BUBAIILHE

cepenosuine» (Cucoesa C. O., 2011, c. 220).
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3a  memaroriunuM  ciaoBHukoM  C. 'oHuapenka, iHQopMaIiiiHO-HaBYaIbHE
CEpeNIOBHILE — II€ CYKYMHICTh YMOB, SIKI CIPHSIIOTh BUHUKHEHHIO 1 PO3BUTKY IMPOIIECIB
iH(opMarliitHoi B3aeMojii MK CTyjJA€HTaMU, BUKJIaJadeM Ta 3aco0aMu 1HQpopMariiHux
TEXHOJIOT1H, a TakoX (POPMYIOTh Mi3HABAIBHY aKTUBHICTh CTYACHTA 32 YMOB HAIIOBHEHHS
KOMITOHEHTIB CEpeIOBUILA 3 TPEIMETHUM 3MICTOM T[E€BHOTO HABYAJIBHOIO KYypCy
(ITpodeciitna oceita, 2000, c. 220).

HayxoBi po3Bigku CBig4aTh, 110 YMOBOIO 3/iMCHEHHS €(QEKTUBHOI HaBYAIBHOI
TSJIBHOCTI B 1H(OpMAIIHHOMY OCBITHBOMY CEpPEJIOBMIN € HAsSBHICTh BIAMOBIIHOTO
KOMIT FOTEPHO-OPIEHTOBAHOT0 HaBuaibHOTO 3a0e3meueHns (Cucoesa C.0O., 2011, c. 220).

BBaxkaemo, 110 iH(MOpMaIItHO-OCBITHE CEpPEOBHUINE MOXKE OyTH OpraHi3oBaHE 3a
pPaxyHOK [isUIBHOCTI BHKJIaJayda 13 3aCTOCYBAHHSM EJIEKTPOHHOTO HABYAJIBHOTO KYypCy
MIPEMETIB, SIKI CIIPSMOBaHI Ha HaBYaHHS €KOHOMIKO-MAaTeMaTHYHOMY MOJIEIIOBAHHIO, HA
6a31 mnatdopmu aucTaHiiitHoro HaB4YaHHsA. Y KuiBchkoMy yHiBepcuTeTi imeHi bopuca
['piHueHKa BOPOBA/KEHO B OCBITHIM Mporec miarGopMy IUCTAHUIMHOIO HaBYaHHS
Moodle. Tomy enekTpoHHi kypcu jucuuiuiii  «ExoHomerpuka», «EkoHOMIKO-
MaTeMaTUYHEe MOJICITIOBaHHS» MPECTaBIECHO HAa 0a31 03HAUEHO1 TUIAT(POPMHU.

EnexTtpoHHi HaB4yaibHI Kypcu aucuuiuiiH  «EkoHoOMeTpuka», «EKOHOMIKO-
MaTeMaTUyHe MOJICTIOBaHH» MaloTh yHidikoBaHy cTpykTypy (Puc.l): 3aramphi
BIJIOMOCTI NP0 JIUCUUILUIIHY (poOoya mporpama HaBYaldbHOI JMCLUMIUIIHA, TEMATHYHUN
MJIaH, KpUTEpil OIlIHIOBAaHHS, APYKOBaHI JKkepena Ta I[HTepHeT-pecypcu, TIocapiii);
3MICTOBI MOAYJI, SIKi BKJIIOYAIOTh BIJOMOCTI MPO OCHOBHI TEMHU MOJYJSl, TEOPETHUHUN
Marepian y BUTJISA1 CTPYKTYPOBAHOTO JIEKLIMHOIO MaTepiay, MOJaHOTO 3aCO00M «YPOK»,
MYJIbTUMEIIMHUX TIPE3CHTAIlIA JICKIIH, ay/i0-, BiJAcOo-HaBYAIBHUX MaTepialliB Ta TECTIB
(HaBYAJIBHOTO Ta KOHTPOJIBHOTO); JIA0OpaTOpHI POOOTH, B SKHX BITOOPAkKAETHCS 3MICT
poOOTH, CIMUCOK IHAMBIIYyaJIbHUX 3aBAaHb Ta METOJAWYHI pEeKOMEHJallli 3 BUKOHAHHS
po0OTH; 3aBIaHHS JJII CAaMOCTIHHOI POOOTH 3 METOAMYHUMH BKa3iBKaMU 10 BHKOHAHHS
3aBJlaHb, CIUCKY 1HJIWBIAyaJbHUX 3aBJaHb Ta KPUTEPIiB JJIs 1X OILIHKH; 3aBIAHHS IS
MOJTYJIbHOT KOHTPOJIBHOT po0OTH, 1110 nependayae BUKOHAHHS 1HAUBIyalbHUX 3aBJaHb Ta

KpHUTepil oliHIOBaHHS BUKOHaHOT poboTtH (Bodnenko D. M., 2018).
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Okcana Muxaiinisna rmylwak -

Jmicmosuii Modyas 2.

Hobydoea ma 00cAI0HCEHHA EKOHOMEMPUHHUX Modeaell

MymigHuKk no modynio:

D | KapTa 3HaHb f0 3MiCTOBOrO MoAYNA 2
= ®opym AnA 0GroBOPEHHA NUTaHL 3 MOAYNs Ne2

MeToauuHi pexoMeHaaLyi 1o Moayns 2
Teopemuuuuﬁ .Mamepiaﬂ

MpeseHTauia 4o nexuii 5
MpeseHTauia 4o nexuii 6
Nekuia 7-8

Hosidkosuii mamepian

IR F— KpUTepito Qiluepa Ta CToIOAEHTA

Jlabopamopui poobomu

NaBopaTopHa poGoTa Nei-3

,\N- = "
TaGnuua ao 3agadi 1

o -
TaGnuua no sagavi 2

nidzomoska do naGopamopHoi poGomu:

MeToauuHi pekoMeraLi 1o naGopaTopHol poGoTy Nei-3
B rurannn QA NiAroTOBKK A0 NadopaTopHol poSoTh Net-3x

T TOKPOKOBKIA aNropUTM NOGYA0BK Ta AOCTILKEHHA NapHOI NIHIAHOT perpecit
fam

Puc.1. Ctpykrypa EHK guctumniau « EkoHOMETpUKa

Koxen 3 o3nauenux OnokiB EHK cnpusie peamizamii okpemux 3aBaaHb. Tak,
TEOPETUYHUN Martepiad MoOyJOBaHO TAaKUM YWHOM, MO0 CTYJIEHT, SKUW MPOITYCTUB
3aHATTS 3 JIETKICTIO 3MIT ONAHyBaTH HAaBUYaJbHUM Marepiaj, a CTYACHT, SKhil OyB B
ayMToOpii Ha 3aHATTI 3MIT CHUCTEMAaTHU3yBaTH, OTPUMAaHMWA Ha 3aHATTI, Martepiain,
MepeBIpuTH cebe Ha PO3YMIHHS Ta COPUUHATTS TEMH 3a JOMOMOTOK TECTIB, IO
BOYZI0OBaHO B JIEKI[li. 3a HAsIBHOCTI 3allUTaHb CTYJACHTH MalOTh MOXJIUBICTh iX 3a/JaTH Ha
dhopymi 00roBOpeHHS 3allUTaHb 3 TEMH KOKHOTO 3MICTOBOTO MOTYJIS.

Jlabopatopui podotn y EHK mpeacraBieni y Burisifii BeO-CTOPIHOK 13 3arajibHOIO
CTPYKTYpOIO: TeMa, MeTa, 3aB/IaHHs, (popMa MogaHHs pe3yJIbTaTiB, TEPMIHM BUKOHAHHS Ta
kputepii  omintoBaHHs  (Puc.2). HaBuanmpHO-meTOmMuHI  Marepianw, 3  SKUMHU
PEKOMEHJIOBAaHO O3HAMOMMTHUCS TMPEJACTABJICHO Mif JabopaTopHOr pobOTOrO: IIe 1
METOJWYHI PEKOMEHMAAIl 0 BHKOHAHHS 3aBlaHb, [IWTaHHS JUISI TIATOTOBKH 10

nabopaTopHUX PoOIT, MOKPOKOBI AJITOPUTMU BUKOHAHHS 3aBJIaHb, MPUKJIAIA MOOYIOBU Ta
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nociimkeHHsT Mojieneit. Okpim Toro, 070K JTabopaTopHi POOOTH MICTUTHh HAaBUaJIbHI BIZEO

I BUKOHAHHS 3aBJIaHb 3 IPOTOKOITY Ta00OpaTopHOi poOOTH.

EnexTpoHHe HaBuaHHa KYBI  Yepaitceka (uk) ~

leptoHanbHUKW KA0IHET WaKynbTET IHPOPMALIWMHIAX TEXHONOMKW Ta YNpaBnIHHA Kapeapa IHPoOpMaLIUHWX TEXHONOMW | MaTeMaTHYHUX ANCLMANIH MAME_3382_b_J1_MEH_2 na

NaGopaTtopHa poBota Ne1-3

MepcoHanbHUi KaGiHET
TornoBHa CTOPIHKA
CTopiHKkM caiTy
MOTOYHMIA Kype

Tema: MoGy/0Ba Ta aHANI3 HANNPOCTILLOT EKOHOMETPHYHOT MOZENI. MapHa NiHifiHa perpecia

MeTa: PopMyBaTH BMIHHA Ta HaBU4KM NOBYA0BM Ta aHanisy HainpOoCTILLOT EKOHOMETPHYHOT MOAENi

MAME_3382_6__MEH_2

YYACHUKA

BinzHakn

3aransHe
KapTa 3HaHb 0 3MICTOBOTO MOYNA 2
®opyM Ans 06roBOPEHHA NUTaHb 3 MOAYNA
N2
MeToanyHi pekomeHaauil 4o Moayna 2

# MpeaeHTallis Ao Nekuii &

3260aHHS ONA SUKOHAHHA
1. BUKOHATK 3aBAaHHA 3 NPOTOKONY nabopaTopHol poGoTh
2. 3axMcTMTI NadopaTopHy poboTy.
PopmMa NodaHHA - 3axucm naéopamopHol poGomu y euxnadaya.
TepMiH SUKOHAHHS - 33HAMMA NadopamopHoi podomu Ne3.
Kpumepii ouiHrOEaHHA:

30 6anie - 6UKOHaHO 3aedaHHA Ne{-Ne2 3 npomoxony nadopamopHor podomu,

% MpeseHTaLln A0 Nekwi 6 20 6anis - 6UKOHAHO 3a63aHHs Net, ma 4acmKoso sas0axHs Ne2 3 Mpomoxony nadopamopHol podomu,

o ) i
Nleuyn 7-8 10 6anie - sUKOHaHO sa60aHHs Ne2 3 MPOMOKONyY NadopamepHol podomu,
B Talnnus 3HaueHs KpuTepito Cilepa Ta 56 . . ) )
- GUKOHEHO Hacm He i Hb nadopamepHol podomu,
CTiogenTa a1l - SUKOHEHO YaCMKOs0 00He i3 3a80aHs 1a00PamopHE! POGO)

NaGopatepHa po6oTa Ne1-3 0 6anis - HE GUKOHAHE 3a80aHHs .
T Tabnuus ao 3agaqi 1
w TaGnuus 4o sagadi 2

MeToAnuHi pekoMeHAaLT A0 naBopaTopHoT

PesyneTart oUiHFOBaHHA

potoTu Nei-3
B MNWTaHHA 4NA NGroTOBKKM 40 NabopaTOpPHOI Y4HacHUKN 17
poGoTH Ne1-3x
. _ 3naHo 15
‘@ MoKPOKOBMIA aNropuTM NoGYA0BH Ta
A MOTPIBHO OLHMTH 0

‘& Mpuknan noOyaosn NapHoi NiHiAHOT
perpeciiiHoi Mogeni
MeToa HalfiMeHLLNX KBaApaTiB (Bifeo)
TNivia Tpexay & MS Excel (sineo)
MapHa perpecia. MiHifiHA 3aNEXHICTb (BiNE0)

KIHLIEBMI TepMiH 3034 N'ATHULA 24 NIOTHi 2017 12:00

Mpuitom poGiT 3akiHYEHO

TepernaHyTH BLi poGoTy

Januwunoca Yacy

MNepesipka aneksaTHOCTI 38 JONOMOroK0
KpuTepito Diwepa (sifeo)
MoBynoBa foBip4Mx iHTepBanis (sineo)

Puc.2. [Ipuknan ctpyktypu 1abopatopHoi poOOTH

Jlns caMoIlepeBIpKHM CTYJEHTIB 3alUlaHOBAHO OJIOK 3aBAaHHS JJII CaMOCTIHHOT
poOOTH CTYJIEHTIB, SIKUI Niepeadavae 1HAUBIIyaTi30BaH1 3aBJaHHS I KOKHOTO CTYJICHTA,
METOJMYHI PEKOMEHAIi 10 IX BUKOHAHHS, KOHTPOJIbHI 3alTUTaHHS.

Ha 3aBepmieHHS BUBUYEHHS KOXXHOTO MOJIYJS CTYACHTAM CKOHOMIYHMX Ta
MaTeMaTUYHUX CIICIMIAIbHOCTEH TPOIMOHYETHCS MOAYJIbHA KOHTpOJbHA poOota. dopma
MPOBECHHS MOJYJIBHUX KOHTPOJBHUX POOIT 110 KOXKHOTO 3MICTOBOTO  MOJYJIS
BI/IPI3HAETHCS: KOMIUIEKCHUHN TeCT, KUl nependadyae BiaAnoBiai Ha 40 3anmutaHb pi3HOTO
TUIy: 6araToBapiaHTHI, aIbTEPHATUBHI, 3 KOPOTKOKO BIAMOBIIII0, YUCIIOBI, 3alTUTAaHHS HA

BCTAHOBJICHHS BIMOBIIHOCTI, a00 MO0y 0Ba Ta IOCIIKEHHS €KOHOMIKO-MaTeMaTH4HOT

MOJIe1 3a IHAUBITyaTbHUM HA0OPOM BX1JHUX JTaHUX.

ExoHOMIKO-MaTeMaTH4YHE MOJCIIOBAHHA: METOJUKA CUHTE3Y IKT 1 MeTOIIiB MOAOCIIIOBAHHA

163



ISSN Online: 2312-5829 OcsiTtonoriuyHuit guckypc, 2019, Ne 3-4 (26-27)

Ha namry nqymKky, Takuil METOAMYHUI MiIX14 A0 MOJaHHS HaBYAIBHOTO MaTepiany i3
BukopuctanHaM IKT mi1st moOyaoBH €IeKTPOHHOTO OCBITHBOTO CEpPEIOBHINA CIIPUSITHME
PO3BUTKY MOTHUBAIIll CTYJEHTIB O BUBYEHHS IUCIUIUTIHYU, BIPOBAJKEHHIO CHUCTEMHOIO
MIIXO0My O 3aCBOEHHS HABUAIBHOTO KOHTEHTY Ta peajlizarlii MpUHIUIIB 0COOMCTICHOTO-
opieHTOBaHOrO miaxoxy. ToMmy 3a paxyHok 3actocyBaHHs naHoro EHK y ocBitHboMy
mpoueci  BUBYEHHA — jaucuuiiii  «ExoHomerpuka», — «ExoHOMIKO-MaTeMaTHUHE
MOJIETIIOBaHHS» BUKJIAJa4d 3MOKE OpraHi3yBaTH 1HAMBIAyalbHY, TPYNOBY Ta (PPOHTAIBHY
dhopmMy poOOTH CTYJICHTIB.

Hpyrum  nHanpsmkom BropoBajkeHHs IKT y mnponec HaB4aHHS €KOHOMIKO-
MaTEeMaTUYHOMY  MOJEJIOBAHHIO  CTYJCHTIB  €KOHOMIYHUX Ta  MaTeMaTHYHHUX
cnemianbHocTel € nemoHcTpaiist IKT sk iHCTpyMeHTapito i moOya0BH Ta JOCIHIKEHHS
€KOHOMETPHUYHUX Mojeseil. PosrmsHemo Oinblie AeTambHO Ha MNPHUKIAL  3aaadi
3aJIEKHOCTI1 PIBHS 3aHATOCTI HACEJICHHS Y KpaiHU BiJl BIUTUBY HACTYIMHUX (DaKTOPIB:

1) yacTK¥ MTATHUX MPAIiBHUKIB 3 BUIIOKO OCBITOIO Y % 110 00JIIKOBOI YMCEIHHOCTI;

2) TeMITy 3pOCTaHHS MPOAYKTUBHOCTI TPaIli;

3) TemMITy 3pOCTaHHS CepeIHbOI 3apOOITHOT IJIATH;

4) IHACKCY KamiTaIbHUX 1HBECTHIIIN;

5) xoedilieHTY TOKPUTTS EKCIIOPTOM IMIIOPTY.

3amady poO3B’SDKEMO 3a JOTOMOTOI0 MPHUKJIAJHOTO MPOrpaMHOTO 3a0e3MedyeHHs
3aranibHOro npu3HaueHHss MS Excel.

[lepmmm eramom Juisi TMOOYJOBM Ta JIOCHIIPKEHHS EKOHOMETPUYHOI MOJENI €

1eHTU KAl 3MIHHUX. 3a pe3ybTaTaMu 1eHTU(IKALlT OTPUMYEMO:

Y PIBEHb 3aHHSATOCTI HACEJICHHS Y KpaiHu

X, YyacTKa MTaTHUX MPAIIBHUKIB 3 BUILIOIO OCBITOIO B YKpaiHi
X, TEMII 3pOCTaHHs POYKTUBHOCTI Ipalli B YKpaiHi

X, TEMII 3pOCTaHHS CEPEIHBOI 3ap0OITHOT IIaTh B YKpaiHi

X, 1HJIEKC KalmTaJlbHUX 1HBECTHIIIN B YKpaiHi

X, KOe(DIIIEHT MOKPUTTS EKCTIOPTOM IMIIOPTY B YKpaiHi
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Crenuikartiisi MOl € APYTUM €TarnoM No0ya0BH, BOHA Hepeadayae BuOip Gpopmu
3B’s3Ky f Mik ¢akTopHUMH Ta pe3yNbTaTUBHOI 3MiHHOW. bBynemo 3milicHIOBaTH
noOyZ0BY KOPEJSLIHHOTO MOJs 3aeKHOCTI PiBHS 3alHATOCTI HaceneHHs YKpaiHU BiJl
KOXKHOTO 3 (hakTOpiB 3a JOMOMOror ToukoBoi miarpamu y MS Excel (Puc.3). dns
BU3HAUYECHHS HAWKpalioro THUIY B3a€MO3B’S3Ky ¢akTopa 3 pe3ylbTaToM OynemMo
KOPHUCTYBATHUCS JIHIEIO TPEHAY. 3a JOTIOMOTOIO J11aJOrOBOT0 BikHA opMaTy JiHIT TpeHLy
BUBEJIEMO Ha Jiarpamy KkoedimieHT jgeTepMmiHamii Ta piBHIHHS wmozeni (Puc.4).
[TopiBHIOIOUM KOE(IIIEHTH ACTEpMiHAaIlli JIJI1 KOKHOTO THUITY BIATOBITHUX 3aJIeKHOCTEH
R?, MO’KeMO 3pOOHMTH BHCHOBOK, IO HAWOLIBII ONTUMATbHUMH BUSBUJIMCS 3aJICKHOCTI,
JUIA KX BennurHa R* HaOyBae MaKCHMAJIbHOTO 3HAYCHHS 3 MOXKIMBHX. OTXKe, HA OCHOBI
MIPOBEICHOTO BUIIE JOCHIKEHHS, OyJI0 BCTAHOBJIEHO 1CHYBaHHS JIIHIMHOTO 3B’S3KYy MIX
BIIMOBITHUMHU (PaKTOpaMU €KOHOMETPUYHOI MOJIEIII.

3BiICH, TEOPETUYHE PIBHSIHHS MHOKHUHHOI perpecii HaOy/ie BUTIISITY

Y =a+aX +aX,+aX,+aX,+aX,+U, (1)
2 [x]|
Po3noain npauniBHHKIB 3a e || T ———
piBHeN’l OCBiTH Ta pel"iOHaMH :BET A njnege PR TPEHAA (BNMDOKCUMALIA 1 CrIAAHBAHIE)
MO A bk SKCNoHEHWANLHAA
Ha 31 rpynHsi Tow J © neer
y — 0‘7 1 5 9X - 1 1 _67 CBeveHne M o nammsaHme — -
50,0 T © mamirser
R*=0,0301 jo" ”
40‘0 [OAMHOMHANEHES
% ’ ’ J O Crenetman
30,0 A —-—-——'—"’ 5 % ‘ J © Nuvesivan dunbTpaLa
1 0‘ 0 g i:t::mueme: Nitreiitan (yi1)
0.0 . . . . Mporkos
54 56 58 60 62 - -
[ nepeceqenme spusoii ¢ ocio Y & Touke:
NOKE3EIEATE YDESHEHNE HE AMETDaHME
NOMECTHTE Ha AMErPaMMy BENHHMHY LOCTOBEPHOCTH annpakcMam (R72)
Puc.3. Jliarpama po3citoBaHHS Puc. 4. [TapameTpu HanamTyBaHHs JiHIT
TPEeHILY

Hactynmaum etanmom moOynoBHM MOJZEIi — € €ram mapameTpu3allii: 3HaXOIKCHHS
ominok mapametpiB & (i=0,5) Ta moOymoBa BIAMOBIAHOIO PErPECiiHOrO PIBHIHHI.
JHanuit eran moxkHa peanizyBati B MS Excel nekinbkoma crnocodbamu. I[lepmmii crocio,

CYyTO MaTeMaTHYHUH, 1 MOJIATa€ y BU3HAYEHI OLIIHOK MMapaMeTpiB 3a JTOTIOMOTOI0 METOy

ExoHOMIKO-MaTeMaTH4YHE MOJCIIOBAHHA: METOJUKA CUHTE3Y IKT 1 MeTOIIiB MOAOCIIIOBAHHA
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HaMEHIIIMX KBAJPATIB 3a JTOMOMOTOI0 YHCEIBHUX PO3paxyHKiB. [[ns 1poro 3amumiemo
BEKTOP-CTOBIICIh CIIOCTEPEKECHDb 3aJIeKHOT (pe3yslbTaTUBHOI) 3MIHHOI Y 1 MAaTPHIIO

CIIOCTepeKeHb He3aleKHUX ((PpakTOpHUX) 3MIHHUX X, . 1 3aCTOCOBYEMO JJII OOUMCITIOEMO
OIIIHKM perpeciiHuX KoedIieHTIB 3a (OpMYJIOI0

A =(X"X)XTY, (2)

~

e A — BEKTOP-CTOBIICI[h OIIIHOK KOCQIII€HTIB pIBHSIHHA, X' — TpaHCIIOHOBaHA MaTPHIIS
no marpuii X, (X'X)™" — obepHeHa matpuis A0 n00yTKy aBox marpuib X' X . Jls
peanizaiii JaHOTO METOMy CTYIEHTH TOBHHHI BMITH MHOXHTH MAaTpHIll, IIyKaTH
TPaHCIIOHOBaHy Ta oOepHeHy MmaTpuilli B MS Excel 3a momoMororo maTreMaTHUYHHX
¢bynkuit MYMHOX (MMULT), TPAHCIT (TRANSPOSE), MOBP (MINVERSE).
Hpyruii croci0 3HaXO/KEHHS OI[IHOK IMapaMEeTpIB peali3yeThCsl uepe3 HaaOyI0BY
«ITaker ananizy», incTpymeHT «Perpecisy». [licns BBeeHHS Jliana3oHy, 110 MICTUTh HaOip
CTaTUCTHYHHUX JIAHUX 3aJIC)KHOI 3MiHHOI (piBeHb 3alHATOCTI HaceleHHs Ykpainu) — Y Ta

Hallp crocTepexeHb HezalexkHux ((axropHux) 3MmiHHUX X, MS Excel BUBOAWTH Ha

€KpaH MIJCYMKH, B IKHX B1100pakeHO OLIHKM KoediuieHTiB (Puc.5).

BbIBOA MTOMOB

1

2

3 PezpeccuoRHOA CMamucmuxa

4 MHOMeCcTeeHHbIA R 0,501728543
5 R-KBagpar 0,25173153
6 HopmupoBaHHbIA R-kBaapaT -0,088390501
7 CTaHpapTHaA owmbra 1,517111003
8 HabnwopeHus 17

9
10 [MCNepcHoHHbIA aHanua

11 df 55 MSs F 3rHawumocme F

12 Perpeccua 5 8,517410372 1,703482074 0,740121213 0,609206985

13 | Ocratok 11 25,31788375 2,301625795

14 Mroro 16 33,83529412

15

16 Kozghghuyuenmsr  Cmandapmros owubka t-cmamucmuka P-3HaueHue  HuxHue 55%  Bepxwue 95% HuxHue 95,0% Bepxwue 95,0%
17 ¥-nepeceueHue 45,72338655 8,011134005 5,70747993 0,000136673 28,09099949  63,35577361 28,09099949 63,35577361
18 MepemeHHaa X 1 0,506111339 0,309699046 1,634203741 0,130483068 -0,175531665  1,187754343 -0,175531665 1,187754343
19 MNMepemeHHaa X 2 -0,00002252 0,00023614 -0,095374478  0,92573268 -0,000542263  0,000497219 -0,000542263 0,000497219
20 NepemeHHaa X 3 -0,001661698 0,002012612 -0,825642346 0,426551123 -0,006091427  0,002768032 -0,006091427 0,002768032
21 NMepemeHHaa X4 0,015661933 0,023063952 0,679065462 0,511131637 -0,035101482  0,066425348 -0,035101482 0,066425348
22 NepemeHHaa X 5 -0,886383793 1,067607512 -0,830252488 0,424049221 -3,236172083  1,463404498 -3,236172083 1,463404458

23
24

Puc.5 3HaxomkeHHS OIIHOK IMapaMeTpiB 3a JOMOMOTrol 1HCTpyMeHTy Perpecis

HanoynoBu «llaket anamizy»
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Tperiii cmoci6 3HAXOMKEHHS OIHOK TMapaMeTpiB TOJsra€ y 3acTOCYBaHHI
cratuctuaaoi ¢pyukmii JIMHEMH (LINEST), sixa micnst BBEIeHHsI BiIOMHX 3Ha4deHb Y ,

X, , KOHCTaHTaHTHU Ta CTATUCTUKHW, BUBOJIUTDH PE3yJIbTAT Y BUIJISAI TaOIUIl PO3MIPHICTD 5

PAIKIB Ta 6 CTOBIIIB 3a JIONMOMOIOK HaTHMCKaHHA komOiHarii kHomok Ctrl+Shift+Enter
(Tabm.1).
Taomur 1
Pe3ynbTaT 3acTocyBaHHs cratuctrunoi Gpynkuii JJMHEWH (LINEST)

-0,8864 0,0157 |-0,0017 [0,00002 |0,5061 | 45,7234
1,0676 0,0231 |0,0020 |0,0002 |0,3097 |8,0111
0,2517 15171 |#H/I | #H/1 #H/T H#H/]T
0,7401 11,0000 | #H/1] | #H/1 #H/]T 4H/T
8,5174 25,3179 |#H/1 | #H/]] #H/]T H#H/]T

VY nmepmiomy psiKy TaOJuIll MPEACTABICHO 3HAYEHHS OIIHOK MapaMmeTpiB. Takum

YUHOM pe3yJIbTYI04€e PIBHSIHHS MHOXHHHOI perpecii Ha0yie BUTTISTY:
Y = 45,723+0,506X, —0,00002X, —-0,002X,-0,016X,+ 0,886 X.. (3)
3ayBaXUMO, 110 JBa OCTaHHI CIIOCOOW 3HAXOJKEHHS OLIIHOK MapameTpiB, Ha HAIIy
IYMKY, TOIITPHO BHKOPHUCTOBYBATH JIMINE IICIS O3HAWOMJICHHS CTYIEHTIB 3 TICPIIUM
CIoco0OM, SIKHM JEMOHCTPYE TMOKPOKOBE 3aCTOCYBaHHS MaTEMaTU4YHOTO amrapary s
3HAXO/PKEHHSI OLIIHOK MapaMeTpiB.
Hactynaum ertanoM € OOCHIIKEHHS MOJeNll — TepeBipka Ha aJeKBaTHICTh, fKa

nependavyae 3HAXO/KEHHS CEPEIHhOTO 3HAYEHHSI BIAHOCHUX MOXMOOK ampokcumarii A,

SIK1 BUMIPIOIOTHCS Y BIJICOTKAaX 1 BU3HAYAIOTHCS 32 (POPMYJIOIO:

Uy

:100% . 4
y (4)

A =

3Bimcu, A= % > A, . 111 po3paxyHKu CTyJIEHTaM MPOMOHYETHCS 3A1MCHUTH Y Ta0.2.

Tabmuus 2

Tabmuis 1yt opopMIIeHHS pO3paxyHKIB

ExoHOMIKO-MaTeMaTH4YHE MOJCIIOBAHHA: METOJUKA CUHTE3Y IKT 1 MeTOIIiB MOAOCIIIOBAHHA

167



ISSN Online: 2312-5829 OcsiTtonoriuyHuit guckypc, 2019, Ne 3-4 (26-27)

Y X, X X X | X v U o | |y
Yi

Ta 3HAXOJKCHHs KoedilieHnTa netepminaiii R* 3a popmyioro

2
Re—1- —1—

w2 -0
. = -
Sy y2 -

<l

Tak, mpoBiBIIM po3paxyHkH otpumaemo A~1,7%, R?> = 0,888207527 =~ 0,89.
MoskemMo CTBepKyBaTH, 10 TOOyJAOBaHAa MOJENh € aJeKBAaTHOKO, OCKUIBKH CEpeIHE
3HAYCHHS BIHOCHUX IMOXHMOOK ampokcumarlii 3Haxoauth B Mexax 8-10%. KoedimienT
AeTepMiHallii npsamye 10 1, a yum Ommkde R? 10 OAMHMIN, THM CYTTEBIIIMM € 3B’ 30K MIXK
IMMU 3MIHHMUMH, TOOTO 3MiHa pe3yJbTATUBHOI 3MIHHOiI 3HAYHOIO MIPOIO MOSICHIOETHCS
3MiHOIO ()aKTOPHOI 3MIHHOI 1 JIWIIIE HE3HAYHA YAaCTHUHA 3MIH — IHITUMU (aKTOpamu.

OcTtaHHIM eTanoM JOCIIKEHHSI MOJIeNIl — NepeBIpKa Ha CTATUCTUYHY 3HAYYIIICTh.
JUist TepeBIpKM CTaTUCTUYHOI 3HAYYIIOCTI OTPUMAHHMX PE3YyJbTaTIB IMPOMNOHYEMO
CTyJleHTaM JBa Kputepii: kputepit ®imepa (F -kpurepiit) Ta kpurepii CrprogenTa (t-
KpUTEpii).

[lepeBipsitoun Ha CTATUCTUYHY 3HAYYIIICTh, BUCYBAEMO [IBl TIMOTE3H HYJIHOBY

rimotesy H,: R*=0 ta amprepHatuBHy m0 Hei H,: R*#0. [ami o064ucioeMo

EKCIIEpUMEHTAIbHE 3HAYEHHS 32 (OopMysIaMu KOKHOTO 3 KpUTEPIiB, 3HAXOAUMO TaOINYH1
3HAUYEHHS KOXKHOTO 3 KpHUTEPIiB 3a BU3HAYEHOI KUIBKOCTI CTYNEHIB BUIBHOCTI Ta
MTOPIBHIOIOTh €KCIICPUMEHTAIbHUMHU 3HAYCHHSMH. POOJISITH BIAMOBIAHI BUCHOBKH: SIKIIO
eKCIIepUMEHTaJIbHE 3HAUCHHS TIEPEBUIIY€E TAOIUYHE, TO HYJIbOBY TIMOTE3Y BIIXHISIOTh.

CryaeHTam HEOOXIJTHO HAaroJIOCUTH Ha TOMY, 110 TaOJIMYHI 3HAYEHHS 33 KPUTEpPIEM
®dimepa ( F -kpurepiit) Ta kputepiem CtbrogeHTa (1 -KpuTepiil) HEOOXITHO 3HAXOIUTH 32
nonoMororo  cratuctuuHux — QyHkuid  Cratuctuuni  FPACIIOBP  (FINV) Ta
CTBIOAPACIIOBP (TINV).

3a onMcaHuM po3paxyHkamu 3Haxogumo F . = 17,479 ta F = 3,204. Ockiibku

F.. >F

eKCIT Tabn 2

TO HYJIbOBY TIIIOTE3Y BIAXUILEMO, TOMY MOJIENb € CTATUCTUYHO 3HAYYIIOIO.

Imymaxk O., Cemensika C., 2019. 168




ISSN Online: 2312-5829 OcsiTtonoriuyHuit guckypc, 2019, Ne 3-4 (26-27)

= 9,349 Ta

CKCIT

AHaNOriuHl pe3ynbTaTd OTpUMyeMO 3a Kputepiem Crtbrogenta. Tak, t

t.o= 2,593. Ockinbku |t

o | > t,,, TO HyJIbOBY TillOTE3y BIIXHISEMO, TOMY MOJEIb €

eKCI Tabn o
CTATUCTUYHO 3HAUYIIOKO.

BucHoBkM.

1. Buznayeno, njo MareMaTuyHe MOJIETIOBaHHS IPU MAKCUMaIbHOMY BUKOPUCTaHHI
HOro MOTEHINaly 1a€ MOXJIHMBICTh BUSIBUTH Ta BUPIIIUTU MpodeciiiHi mpodieMu pi3HOTOo
XapaKTepy: YiTKO BU3HAYATH METY JOCIIHKCHHS, MBHUIKO 3HAXOIUTH MOKJIMBI BapiaHTH ii
JOCSITHEHHS, PO3pOOJISATH BIAMOBIIHI MOJIENI €eKOHOMIYHUX 00’ €KTIB UM SIBHII 1 HA OCHOBI
JaHUX MOJIEJIeH CTBOPIOBATH €(EKTUBHI aJITOPUTMH 1 MPOTrpaMu ONTUMAJIbHUX IUISAXIB
PO3B’sI3aHHS aKTyaJIbHUX 3a/1au.

2. 3a3HaveHo, WO AJs peanizauii 3a7a4i OTPUMaHHSA SIKICHOI MiJITOTOBKU CTYJICHTIB 13
BHBUYEHHS TOOYIOBH Ta IOCIIKEHHS €KOHOMIKO-MaTeMaTUYHOMY MO/JICTIOBAHHS B MEXax
aucuuiuiii - «EkoHomeTpuka», «EKOHOMIKO-MaTeMaTU4YHE MOJENIOBaHHS» HEOOX1AHO
BrpoBapkyBath IKT y nBox HampsiMkax: Juisi Oprasi3auii OCBITHBOI'O IMPOCTOPY Ta Y
IpolLeci pO3B’sI3yBaHHSA NPUKIATHUX 3a4ad, SKI 3HAXOAAThCS HA CTUKY Tay3ei
€KOHOMIKH Ta MaTEeMAaTHUKH.

VY cTaHoB€HO, IO 1Sl OpraHi3aliii OCBITHBOTO MPOCTOPY IOLIIBHO BUKOPHUCTOBYBATH
€JICKTPOHHI HaBUYalbHI Kypcu aucumiuiii «ExoHOoMeTpuka», «EKOHOMIKO-MaTeMaTH4HE
MOJICTIIOBAHHS», SIKI € KOMIUIEKCOM HaBYaJIbHO-METOIWYHHX MaTepiaiiB, CTBOPEHUX IS
oprasizaiii 1HIUBIIYyaJIbHOTO Ta TPYNOBOI0 HaBYAHHS 3 BUKOPUCTAHHSAM 1H(POpPMALIIHO-
KOMYHIKAI[IHHUX TEXHOJIOTi|, 10 CHpSMOBaHI Ha HABYaHHS €KOHOMIKO-MAaTeMAaTHYHOMY
MOJICTIIOBAHHIO CTYACHTIB €KOHOMIUYHUX Ta MaTeMAaTUYHUX crieniaabHocTed. Ciparduch
Ha OKPECJICHI MO’KJIMBOCTI 3aCTOCYBAaHHS €JIEKTPOHHOTO HAaBUYAJIbHOI'O KYpCy, @ TaKOX
Woro guaakTU4Hi (QyHKINI, pO3pOOJEHO Ta OMHCAHO CTPYKTYPY EJIEKTPOHHOTO
HABYAJIBHOTO KypCy HaBuajibHHX Auciuiuiin  «ExoHomerpuka», «EKOHOMIKO-
MaTeMaTHIHEe MOJCIIOBaHH» Ha 0a3i rurardopmu Moodle.

3. PosrstnyTo oco6nuBocTi 3acTocyBanHs MS Excel Ha mpukiiasi 3aa4i 3aJ1€KHOCTI
PIBHSI 3aHATOCTI HaceJeHHsT YKpaiHu BiJl BIUIUBY 00paHux (akTopiB. OxapakTepru30BaHO

pi3HI eTanu mo0y/10BU Ta JOCIIKEHHSI eKOHOMETPUYIHOI MOJIEN1: 1AeHTH(IKAIIT 3MIHHUX,
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cnenudikanii Monemi, mapaMmeTpus3amii Ta MEpeBIpKM Ha CTAaTHUCTUYHY 3HAYYIIICTb
OTpUMAaHMUX PE3yIbTATIB.

[lepciekTHBOIO MOAANBIIMX JOCHIIKEHb BBaXXAEMO JOBEJIEHHS €(QEKTUBHOCTI
BukopuctanHa IKT 3aans mominimieHHs AO0JaTKOBUX (aXOBUX KOMIIETEHTHOCTEH
MaiOyTHIX CTY/JCHTIB €eKOHOMIYHUX Ta MAaTEMaTUYHUX CIICI1aTbHOCTEH.
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B cmamve npeocmasneno meopemuueckoe u npakmuyeckoe peuieHue npoodaemvl
ocobeHHocmel  8HeOpeHUsi  UHQPOPMAYUOHHO-KOMMYHUKAYUOHHBIX — MEXHON02UU 8
obpazoeamenvublil npoyecc 00yUeHUs: IKOHOMUKO-MAMEMAMUYECKOMY MOOEeNUPOBAHUIO
CMYOEHMO8 IKOHOMUYECKUX U Mamemamuyeckux cneyuanrvhocmei. OnpeodeneHno, 4mo
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mMamemamuyeckoe MoOeIuposanue npu MaKCUMaibHOM UCHOIb308AHUU €20 NOMeHYUand
oaem B03MONCHOCMb GbIABUMb U peuums NpogheccuoHaivbhvie npodIeMvl pa3iuyHO20
xXapaxkmepa: 4emiKo Onpeoeisimsv yeib UCCLeO08AHUS, ObICIPO HAXOOUMb BO3MONCHbLE
gapuanmvl  ee  OOCMUIICEHUs,  pas3pabdamvléams  COOMEEMCMEYIOUUe  MOOeiu
IKOHOMUYECKUX 00beKmos uiu SAGNeHUll U HA OCHOBe OAaHHBIX Moodelell c0o30a8ams
apexmuenvie arcoOpummvl U NPOSPAMMbL ONMUMALLHLIX NYMel peueHUs aKkmyaibHbIX
3a0ay. Ycmanoeneno, umo 31eKmpoHHble yueOHble KYPCbl OUCYUNIUH « IKOHOMEMPUKAY,
« IKOHOMUKO-MameMamuiecKkoe MOOeIUpo8anuey npeoCcmasisaom cooou KOMNIEKC
YUeOHO-MemoOuUYecKux mamepuanos, NpeoOHA3HAYeHHbIX 04 opeanusayuu
UHOUBUOYATILHO2O U  2PYNN0B020 O00OYYeHUs C UCNONIb308AHUEM UHQDOPMAYUOHHO-
KOMMYHUKAYUOHHBIX — EXHONI02Ul,  HANPAGIeHHbIX  HA ~ 0OyUYeHue  IKOHOMUKO-
MaAmemMamuyeckomy MoOeIupo8aHuIo CmyoOeHmo8 SKOHOMUYECKUX U MAMeMamuieckux
cneyuanvHocmeu. Onupascy HA YKA3AHHblE B03MONCHOCMU NPUMEHEHUS INeKMPOHHO20
YyuebHo20 Kypca, a makdice e2o Oudakmuyeckue QyHKyuu, paspabomauma u ONUCAHA
CMPYKMypa 2N1eKMPOHHBIX YUEeOHbIX KYPCO8 YUEOHbIX OUCYUNIUH « DKOHOMEmPUKay,
«IKOHOMUKO-Mamemamuieckoe Moodenupoganuey Ha 6Oaze niamgopmol  Moodle.
Paccmompenvr ocobennocmu npumenenus MS Excel na npumepe 3adauu uccinedosanus
3a8UCUMOCMU  VPOBHA 3AHAMOCMU HACeleHUus YKpaunvl om GIuAHUsS U3OPAHHBIX
Gpaxmopos. Oxapakmepuzo8anvl pasiuyHvle Manvl NOCMPOEHUs U UCCLe008AHUS
9KOHOMEMPUUECKOU MoOelu: UudeHmupurkayuu nepemeHHsvlx, cneyupuxkayuu mooeu,
napamempuzayuyu U NPOGEPKU HA  CMAMUCUYECKYIO  3HAYUMOCMb  NOJYYEHHbIX
pe3ynomamos. Onpeodenienvl nepcnekmugvbl OalbHeUUUX HAYUHbIX UCCIe008aHUL Yepe3
doKkazamenbcmea 3QhexmusHOCmU UCNONb30BAHUS DJIEKMPOHHBIX YUeOHbIX KYPCO8 OJis
VAYYUeHUs: 0ONOIHUMENbHbIX NPOYeCCUOHATbHBIX KOMNemeHyul 0y0yuux cneyuaiucmos
IKOHOMUYECKUX U MAMEMAMUYECKUX CReYUdIbHOCTEl.

Kntouesvie cnosa: ungopmamuzayusn, — uUHGOPMAYUOHHO-KOMMYHUKAYUOHHBIE
MEXHON02UY, IKOHOMUKO-MANEMAMUYECKoe MOOeIUposanue;, d1eKmpOoHHbIL YueOHblll
Kypc, CmyOeHmbl SKOHOMUYECKUX U MAMEeMAMUYecKux cneyuaibHocmel

ECONOMETRIC MODELING: SYNTHESIS OF ICT AND MATHEMATICAL
MODELING METHODS
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The article presents the theoretical and practical solutions to the problem of the
introduction of information and communication technologies in the educational process of
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teaching economics and mathematical modeling of students of economic and mathematical
specialties. It is determined that mathematical modeling with maximum use of its potential
enables to identify and solve professional problems of different nature: clearly define the
purpose of the research, quickly find possible variants of its achievement, develop
appropriate models of economic objects or phenomena and, based on these models, create
effective algorithms and programs of optimal ways to solve actual problems. It was
established that the electronic study courses of disciplines "Econometrics™, "Economic
and mathematical modeling" are a complex of educational and methodological materials
created for the organization of individual and group training using information and
communication technologies, which are aimed at teaching economic and mathematical
modeling of students of economic and mathematical specialties. Based on the outlined
possibilities of using the e-learning course, as well as its didactic functions, the structure
of the electronic training course for the academic disciplines "Econometrics", "Economic-
mathematical modeling” on the basis of the Moodle platform was developed and
described. The peculiarities of using MS Excel are considered in the example of the task of
studying the dependence of the employment rate of the population of Ukraine on the
influence of the selected factors. Different stages of construction and research of the
econometric model are described: identification of variables, model specification,
parametrization and verification on the statistical significance of the obtained results. The
prospect of further scientific research is outlined through the effectiveness of the use e-
learning courses in order to improve the additional professional competences of future
specialists in economic and mathematical specialties.

Key words: informatization; information and communication technologies;
economic and mathematical modeling; e-learning course; students of economic and
mathematical specialties.
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