84 Hayxkosuii sicypran "Komn romepHo-inmeeposani mexHonozii: oceima, HayKa, upooHuymeo”
Jlyyox, 2020. Bunycx Ne 40

DOI: 10.36910/6775-2524-0560-2020-40-13

VY JIK: 004.31:378:303.732.4(045)

PanzixoBcbka Jlapuca MukoJiaiBHa, KaHa. e HayK, JOUEHT

http://orcid.org/0000-0003-0185-8036

I'ycak Jlroomuaa IlerpiBHa, KaH[. 1€ HAayK, TOLEHT

http://orcid.org/0000-0002-0022-9644

BiHHMIBKHIA TOPrOBEIbHO-EKOHOMIYHHH HCTUTYT KHiBChKOTO HAI[IOHATBHOTO TOPTOBEIBHO-EKOHOMIYHOTO
yHiBepcuTeTy, M. Binnuist, Ykpaina

3ACTOCYBAHHS TABJIMYHOI'O MPOLECOPA MS EXEL ITPU BUKJIAJAHHI CUCTEMHOTI'O
AHAJII3Y

Pagzixoscbka JI.M., I'ycak JLII. 3acTtocyBanns tadnmynoro npouecopa MS EXEL npu BukJjIajaHHi CHCTEMHOr0 aHATI3Yy.
CrarTsl TIpHUCBSTYEHA 3aCTOCYBAaHHIO CyJacHUX iH(GOpPMAIIHMX TEXHOJOTiH MiJ{ Yac BHKIANaHHS AUCHUILTIHU «CHCTEMHHMI aHawi3».
Po3kpwTi 3MICT Ta BaXKJIMBICT JUCHUILTIHM U1l PO3B’I3aHHS 3a/1a4 aHaJIi3y, MPOEKTYBaHHS Ta YIIPaBIiHHS B yCiX chcTeMax. Po3risiHyTi
METOIONOTYHI IMIXOAM OO BHKIAJIaHHS JUCHMIUTIHE i3 BHKOPHCTaHHSIM TabnuuHoro mnporecopa MS Exel. O6rpynrosano, o
BITPOBa/DKEHHS Ii€] MPOrpaMu Jac 3MOTY 30CEpPEeIUTH yBary Ha KOHKPETHHX INpoOiieMax, sSKi € OCHOBHHMH B JIaHIH JIHMCHIMILIIHI 0e3
BiJIBOJIIKAHHS HA aHAIITHYHI Ta JOBrOTPUBAJ OOYHMCIIEHHsS. 3alporoHOBaHi criocobu oprauizamii obunciens 3acobamu MS Excel mix
Yyac BUBYEHHS OKPEMHUX TEM CHCTEMHOro aHaiizy. [IpoBeeHo aHasi3 HayKOBOi JiTepaTypH MIOJ0 3aCTOCYBaHHS TaOJIMYHOrO MPOIecopa
MS EXCEL npu noOymoBi Ta JOCTi/KEHHI MaTeMaTHYHHX MOJielied eKOHOMIUHHX TpoIeciB. J[OBelIeHO AOLMUIBHICT BUKOPHCTAHHS
obumcmoBaneHOro cepenopuima Microsoft Excel mist po3s’si3yBaHHS 3aa4 3 CHCTEMHOTO aHaJIi3y.

Kurouosi cioBa: cucremHmii anami3, indopmaniiini Texnosiorii, kjacTepHmii aHali3, oqHO(AKTOPHA EKOHOMETPHYHA
monaean, MS EXCEL.

Pagzuxosckasa JLH., I'ycak JLII. Ilpumenenue tadauuynoro npouneccopa MS EXEL npu npemogaBaHuu CHCTEMHOIO
anamm3a. CraThss TOCBSIEHA TNPUMEHEHUIO COBPEMEHHBIX HMH(OPMALMOHHBIX TEXHOJOIHH TPH IPEIOJaBaHUU  JIHCIHILTHHBI
«CucTeMHBIN aHaM3». PacKphITH copepaHue U BaXXHOCTD JUCHUILIMHBI TS PeLIeHHs 3a/1a4 aHaJIN3a, TIPOSKTUPOBAHMS M YIPaBICHUS
BO BCEX CHCTEMax. PacCMOTpPEHBI METONOJIOTMYECKHEe ITOJXOABI K IPENOJaBAHUIO AWMCHUIUIMHBI C HCIONB30BaHHEM TaOJIMYHOTO
npouecopa MS Exel. OG0cHOBaHO, 4TO BHEAPEHUE ITOM MMPOrpaMMbl IIO3BOJISAET COCPEIOTOYNTH BHUMAaHNUE HAa KOHKPETHBIX IpoOIeMax,
KOTOpBIC SBISIIOTCS OCHOBHBIMH B JIaHHOW JMCLUIUIMHE 0€3 OTBJICUCHHS HAa AHAJIMTHYECKHE M JONTOBPEMEHHBIC BBIUHMCIICHUS.
INpennokeHHble CrOcoObl OpraHM3alMU BhIYUCIEHHH cpenctBamu MS Excel mpu u3yd4eHHHM OTAENBHBIX TEM CHCTEMHOTO aHaIM3a.
[IpoBeneH aHanu3 Hay4HOH JHTEepaTypbl MO npuMeHeHuto Tabmuynoro mpoueccopa MS EXCEL mpu mocTpoeHHM M HCCIeTOBaHUU
MaTeMaTHYEeCKUX MOJENeH 3KOHOMHUYECKHX IporeccoB. JlokazaHa 1e1eco00pa3sHOCTh HCHOJIB30BAHMS BBIYMCIMTEIBHOW Cpeibl
Microsoft Excel st penieHust 3aja4 10 CHCTEMHOMY aHAIH3Y.

KiroueBbie cioBa: cuCTeMHBbIH aHauu3, WHGOPMAIMOHHbIE TEXHOJOTHHM, KJIACTEPHbIH aHaIM3, OXHO(AKTOPHAS
IKOHOMeTpHuYeckas moaeiab, MS EXCEL.

Radzikhovska L.M., Husak L.P. Applying of the tabular MS EXCEL processor in the system analysis teaching. The article
reveals the applying of modern information technologies at lectures in “The System Analysis”. The content and significance of the
discipline for solving analysis problems, designing and management in all systems are explained. The methods of teaching the discipline
with the applying of the tabular MS EXCEL processor are discussed. The article grounds that the implementing of the offered program
enables focusing on specific main issues of the discipline and helps to avoid analytical and long-term calculations. The methods of
computation process with the help of MS Excel facilities when studying certain issues of the system analysis are proposed. The scientific
literature on the problem of applying of the tabular MS EXCEL processor for designing and studying of the mathematical models of
economic processes is analyzed. The expediency of use of Microsoft Excel computing environment for solving analysis problems is
proven.

Key words: system analysis, information technologies, cluster analysis, one-factor econometric model, MS EXCEL.

IMocranoBka HaykoBoi mpodJemu. /Juctmmiina «CucteMHU# aHami3» 00’€qHY€E IMHUPOKE KOO MUTaHb:
BiJl TEOPETHYHUX AacCMeKTiB (hYHKIIOHYBaHHS 1 KepyBaHHS CKIQJHUMH CHCTEMaMHU 10 MPAKTUIHUX METOIIB
aHaNi3y CHUCTEM 1 MPUHHATTS pillleHh B KOHKPETHUX yMmMoBax. Jlis BupimeHHs Oyap-sKkoi mpoOimemu Tpeda
MIIXOJUTH CHCTEMHO, TOOTO, PO3TIISIAI0YN CUCTEMY, BPaXOBYBATH 1l 1Tl Ta (QYHKIII, CTPYKTYpY, 30BHIIIHI Ta
BHYTPIIIIHI 3B’ 3KH.

Cucremuuii anamni3z gopMmye y MaiiOyTHiX ¢axiBLiB cyyacHEe CHCTEMHE MHUCIICHHS Ta CHeLialbHi 3HaHHS,
SIKi MOXKYTh OYTH BHUKOPHUCTAHI Ha MPAKTHUIL U MPOTHO3YBAHHS Ta YTOYHEHHS €KOHOMIUHOI Teopii 3 TOYKH
30py CHCTEMHOTO aHajli3y i MiJXomy — aHaji3y eKOHOMIYHUX CHCTeM, iX ()yHKIIOHyBaHHS B PEATbHHX yMOBaX,
3aCTOCYBaHHS Cy4aCHUX METOJIIB CTATUCTUYHOI 0OPOOKH iH(pOPMAITT IS TOCTIPKEHHS KOHKPETHUX €KOHOMIYHUX
CHTYAITIH.

BaxmBicte 1€l mUCHMIUIIHM TONSrae, B IEpUly 4Yepry B 1i yHiBepcaJbHOCTI, TOOTO MOXKIJIMBOCTi
3aCTOCYBAHHS /Uil PO3B’SI3aHHS 3a7ay aHajlidy, NPOEKTYBAaHHS Ta YNPaBJiHHSA HE TUIBKM B TEXHIYHHUX, ane i B
CYCHiNbHUX, OioNoriyHMX, ()IHAHCOBUX CHUCTEMax 1 T. iH. 3BiJICM 1 HEOOXiJHO BUBOJWMTH OCHOBHI TMPUHIIUITN
BUKJIaJIaHHS JJaHOT MCIMIUTIHA Y BHIIMX HaBYaIbHUX 3akianax [10].

OnmHrM 13 TakMX NPUHLMINB € 3aCTOCYBAaHHS IpW i BUKJIAJaHHI CydacHHX iH(OpMaUiliHUX TEXHOJOTIH.
OnHiero 3 caMUX TOMYJISIPHHUX MPOrpaM, IO MPAIfoIOTh B oreparliiHoMy cepenopuili Windows, 1 1aroTh 3MOry
(axiBLSM EKOHOMIUHHX CHELiaJIbHOCTeH BUKOHATH OUIBIIICTH IpodeciiHuX 3aBaHb, € TaOMMUYHuUil mpouecop MS
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EXCEL, ockinbku BiH 00’€HYE MOMIMBOCTI TpagiyHOrO0 i TEKCTOBOTO PENAaKTOpa, a TAKOXK Ma€ IMOTYXKHY
MaTeMaTH4HY MATPUMKY.

Ananiz pocaimxenb. Oxpemi aBropu (M. Bunorpamos, 1. ['ymiBata, I. Kapimo, O. KomicHuk,
M. Mengenes, H. IIpaBopceka, A. CaBueHko Ta iH.) po3rispanu nutaHHa 3actocyBaHHS MS EXCEL mpu
BHKJIaJIlAHHI TICBHUX CKOHOMIYHUX aucuuiuiie [2], [4], [6]. 3arajpHOI0 HAyKOBOI) OCHOBOK BUBYCHHS
muciuiuiiny «CucteMuuil aHamiz» € Haykopi mpaimi O. bormanosa, JI. Bepramandi, H. Binepa, P. Axoda,
U. Yepumena, JI. ®oppecrepa, I1. YUeknenna, [1. Cenre, M. [[xekcona, B.M. I'ymikoBa Ta iHIINX MPOBITHUX
BUeHHUX B ranysi cuctemHux Hayk. [l. Illocrauyk, A. [llocTauyk BUBYANM MHUTAaHHS MPHUKJIAIHOI HAPABIECHOCTI
muctiniuting «Cucremunii anamis» [10].

Buainenns He BUpilIeHUX paHillle YACTHH 3arajbHoi npodjemu. OHaK, 3aUIIAIOTHCS 11032 YBAroko
MUTAHHS, TTOB’S3aH1 3 METOAWYHUMU aCTIEKTaMU BUKJIQJaHHs BKA3aHOI NUCIHILTIHH.

Mera cratTi. MeToro 1iei poO0TH € TOBEICHHS TOMUILHOCTI Ta €EKTUBHOCTI 3aCTOCYBaHHS TAOJIUYHOTO
nporiecopa MS EXCEL nipu BukIagaHHi OKpEMHUX TEM CHCTEMHOI0 aHali3y Yy 3aKjiafax BUIIOI OCBITH.

Buknag ocnoBHoro wmarepiany. CucremMHHE aHami3z 0a3yeTbcss Ha MPUKIAAHUX MaTeMAaTHYHUX
JWMCIMITTIHAX, CYYaCHUX IH(OPMAI[IMHUX TEXHOJOTISIX 1 CIeIiajIbHAX UCIMILIIHAX, OPIEHTOBAHMUX HAa BUBYCHHI
CydacHOi Teopil YIpaBIiHHSA, Teopii NPHUHATTS PIilleHb 1 METOIB MaTeMAaTHYHOr0 Ta KOMIT FOTEPHOrO
MOJETIOBAHHS IIMPOKOr0 CIEKTPY TEXHIKO-EKOHOMIYHKX Tporecis [8].

Taxk, mig yac BuBueHHs quctuiutin y 3BO BUKOPHCTOBYIOThCS Pi3Hi iH(opMaltiiini TexHosorii: Autodesk
3ds Max, ANSYS, GRAN 1Geogebra, MathCAD, Maxima Ta 6arato iHIIHX. IX BHKOPHCTAHHS BiIKpHBA€
MIHPOKI MOKJIMBOCTI IIOZ0 PEryIIOBAaHHS 00CATY Ta MOJAaHHS iH(pOpMaIil, TPHBAIOCTI i1 BUBYEHHS; BU3HAYEHHS
BHJIIB CaMOCTIITHOI POOOTH, KOHTPOJIIO SIKOCTI 3aCBOEHHS 3HaHb CTYACHTaMu Toino. [IpobiieMy IOLUIBHOCTI
BUKOPUCTAHHS Ta BUOIp Oy/Ib-KO1 3 TIEpEXOBAHMX TEXHOJIOTIH BUpillye BUKIamay [3].

[pore, omnieto 3 camux MOryTHIX 1 mpomyktuBHUX mporpam HuHi € MS EXCEL. MS EXCEL moxna
BUKOPUCTOBYBATH SIK JUTS PO3B’SI3yBaHHS MPOCTHX 3a/1a4 OOJIKY, TaK 1 JUId CKIaJaHHs PI3HUX OJIAHKIB, JUTOBOT
rpadiky, HaBiTH MOBHOTO OanaHcy (ipmu, IIaHyBaHHS BUPOOHHMIITBA, PO3PAXYHKY MONATKIB i 3apOOITHOI TUIATH,
00Ky KaJpiB, YIPaBIiHHSI MaifHOM Ta iH. EnekrponHi Tabmumi Ms Excel 103BONSIFOTE MPOBOAUTH PO3PaXyHKH 3a
(dbopMmyniamu, IPEACTABIATA JaHl y BUIJIAI JiarpaM, CTPYKTYPYBaTH JaHi, pOOMTH BUOIPKY 3 BEIMKHX TaONHIlb,
CTBOPIOBATH KOHCONiMoBaHI TaOmwmi ta iH. MoxmBocti Excel myxe moTyxHi: 00poOKa TEKCTy, YIpPaBIiHHSI
0azaMM JaHUX — IMIPOLIECOP HACTUIbKKM OaraToQyHKIOHAJBHUN, 10 B 0araThbOX BHIIAAKaX IIEPEBEPIIyE
CIeriaai3oBati MmporpaMu-penakTopu ado mporpamu 0a3 manux. IIporpama Excel 3a0esmeuye sk JIErKIiCTh MpH
MOBODKEHHI 3 JAHUMH, Tak 1 iX 30epexeHns [3].

IIpn BukmamanHi cucremMHoro anamizy M. BunorpagoB, O. Komicank, A. CaB4eHKO IPONOHYIOTH
3acrocoByBaT Tabmuunmii mporiecop MS EXCEL mpu moOymoBi Ta JOCHiKEHHI MaTeMaTHWIHUX Mojeneit
eKOHOMIYHUX TMIporeciB. My MATpUMYEMO If0 AyMKYy i Takox 3acrocoByemo MS EXCEL mpu 3milicHeHHi
MaTeMaTUYHOIO0 MOJIENTIOBAaHHA EKOHOMIYHHMX CHCTeM. 3O0KpeMa, MpH pO3B’S3yBaHHI NPHUKIAIHUX 3aad Ha
3aCTOCYBaHHSI MOJIENi MibKraigy3eBoro Oamancy B. JleonteeBa. B mpomy Bumanky 3a momomororo MS EXCEL
JIOCUTBH JIETKO 3HAXOAATHhCA OOEpHEHI MAaTpHIll, BHKOHYIOTHbCA IHIN Omeparii 3 MATPHISIMA BEIHKHIX
PO3MIpHOCTEH.

OpHak, BBakKaeMO MOUUTHPHUM Takox 3actocoByBath MS EXCEL Takok mpu BHUBYEHHI KOPENSIIAHO-
perpeciiiHoro aHaizy, KIaCTEpHOTO aHali3y, KUTbKICHUX Ta SIKICHAX METOJIIB CHCTEMHOT'O aHaIi3y.

Tak, mpy BUKOHaHHI MPAaKTUYHOI poOoTH 3 TeMu «OmHOPaKTOPHA EKOHOMETPUYHA MOJENb)» CTYISHTH
BHKOPHCTOBYIOTh METOJl HAMEHIINX KBaJpaTiB, Peali3oBYIOUM HOT0 Ha MPAKTHUIl 32 JOMOMOTOK IPOTPAMH
MS EXCEL. Ilpu 1mp0My HOTpiGHO pO3paxoByBaTH JOCHTH 0araTo 3HaueHb NMpoMiKHMX BemmumH (X2; XV Ta

iH.) Ta OCHOBHHX TOKa3HHKIB. A came, cepeqHi 3HaueHHS X Ta ¥, OmiHKM mapameTpiB by Ta by, 3HaUeHHA
CEPEHbOr0 KBAJIPAaTHYHOIO BIJAXWJIEHHS ¢,, 3HA4YE€HHsA JOBIPYOro iHTepBady nporHosy Dy, 3HaueHHA
KoedilieHTa AeTepMiHalii, po3paxyHKOBE 3HaUeHHS KpuTepio Pimepa, Koe]illieHT enacTHYHOCTI. 3pYUHICTb,

KOMIIaKTHICTh Ta JOIIbHICTh BUKOPUCTAHHS B I[boMY BUMaJKy MokiuBocteli MS EXCEL mnoka3ano Ha ymcti
pO3paxyHKy oqHO(paKTOpHOro ekcriepumenty (puc. 1) [1].
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Puc. 1. JIuct po3paxyHKy 0THO(AKTOPHOTO EKCIIEPUMEHTY

[pu 3xilicHeHHI TPOrHO3y, a caMe, MOOYIOBI MPOrHO3y Ha OCHOBI MapHOI JIHIHHOI perpecii napamerpu
MOJIeNi 3pPYYHO 3HAXOAUTH, BHKOpHCTOByrounm Qynkiiro JIMHEWH. Ilpm usoMy JouinsHO OymyBaTH
KOpEIAIIiiHE TToJIe, JoOaBJIATH JIIHII0 TPEHIa 3a JOIOMOro Macrtepa giarpaM. B mporaHo3yBaHHI BaKITUBUM €
BCTAHOBJICHHS TICHOTH a00 CHJIM 3B’SA3Ky MK 3MiHHEMH. lle poOHWTBCS 3a JOIMOMOTOI0 OOYMCICHHS
koedimienTtiB kopensmii. [1[od mopaxyBatu kopesiito 3acobamu MS EXCEL, Mo)kHa CKOpUCTAaTHCh (PYHKIIIEIO
KOPPEJL Ile 3Ha4HO 3€KOHOMHUTHL 4ac, JaCTh MOMJIMBICTH 30CEPEAUTHCH OUTBIIE Ha EKOHOMIYHOMY 3MICTI
TIPOIIECIB 1 SIBUTII, 110 BUBYAIOTHCSI.

JI71st HAOYHOTO YSIBJIICHHS OJIepyKaHUX PO3PaxyHKIB CTYICHTH 32 JIONIOMOIOI0 TaOJIMYHOro mporecopa MS
EXCEL o6ynyrots rpadixu: dpakrnanux ganux (Y) ta (X), minii perpecii mis 6a3ucHux manux ta nporaosy (Yp),
JOBipay 30HY 11t 6a3ucHUX MaHuX 1 mporao3y (Ymin, Ymax), Koedimienra €NaCTHIHOCTI (K.) (Puc. 2).
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Puc. 2. Jliarpama ogHOdakTOpHOI MOmei
[Ipuknan po3paxyHky OaratodakTopHOi JiHIHHOI perpeciliHoi Mozeni mokasaHo Ha puc. 3. Y gaHoMy

3HA4YCHHSA

OLIIHOK  TapaMerpiB

IS

€KOHOMETPUYHOI

A | B c | o | E | F | G | H [ | 0 | K ] L I M R
1 Y X Y X2 Y, (Y-Y )'2(Y-Y )2 (XX )2 Dy | Yy | Ve (X NY-Y) Ky
2 433 200 866 4 5,881 2406 175,182 9 1,229 4652 7111 39,707 1,324
3] 9497 250 2374 625 7829 2783 65,103 6,25 1,086 6,743 8914 20,172 1.244
4 9123 3,00 2737 9 9776 = 0426 | 71,278 4 0952 83824 10,728 16,885 1,195
|5 13,012 350 4554 1225 11.723 | 1.660 = 20,735 225  0.834 10,890 12,557 6.830 1.163
|6 13,124 400 5250 16 13,671 0299 19,728 1 0,738 12,933 14,408 4442 1,140
|7 16,051 4,50 7223 2025 15,618 0,187 2,294 0,25 0,673 14,945 16,292 0,757 1,122
|8 18431 500 9216 25 17566 0.749 @ 0,749 0 0,650 16,915 18216 0 1.109
2 18521 550 101.87 3025 19513 0984 0913 0,25 0,673 18,840 20,186 0,478 1,098
0] 20,177 6,00 121,06 36 | 21460 1,647 6,819 1 0,738 20,723 22,198 2,611 1,089
E 24,145 | 6,50 | 156,94 4225 23408 0,543 43,288 225 0,834 22,574 24,242 9,869 1,082
12| 25,252 7,00 176,76 49 25355 0,011 | 59,081 4 0,952 24,403 26,307 15,373 1,075
E 26,741 | 7,50 | 200,56 56,25 27,303 0315 84,188 6,25 1,086 26,217 28388 22938 1070
(14 29949 800 239,59 64 | 29,250 | 0489 153,348 9 1,229 28,021 30479 37,150 1,065
15 8,50 31,197 12,25 1,380 29,817 32,577 1.061
ERS.SB 65,00 1318,98 370,5 228353 12,501 702,705 455 177,213
17 n=13 Xc=5 R=0,99
18 b;=3.89 Y,= 1757 F=60732 tas; 1= 2.2 }ngzl.l.%?
19 by=-1.91 g .= 1,07 ry= 099 .

MOJIENL:

00CsT TPYHOBUX
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A B [ ¢ [ D E [ F G H ] | J | kT L =
B 1 5 7 17 2 10 76 89
2 | 1 5 8 18 X'xX=| 76 618 6925
B 1 6 8 18 89 6925 80LS
B 1 6 8,5 19
5 1 7 9.5 20 3 13,082 0,596 -1,968
— X= Y= =
6 | 1 8 9 20 Xy 0596 0,078 -0.134
7| 1 9 10 21 -1,968 -0,134 0,3351
B 1 9 10 22
B 1 10 9 22
10| 1 11 10 23
L
12 [ 1 1 1 1 1 1
13 x'=| s 5 6 6 7 8 9 9 10 11
14| 7 8 8 8,5 9.5 9 10 10 9 10
15|
15| 4 200 3 9.38648
17| X'y=| 1557 &' *X"Y=| 0.68146
18| 1796.5 0,58814

Puc. 3. llpuknan po3paxyHky 6ararohakTopHoi JiHIHHOT perpeciiHoi Moemni

MS EXCEL no3Bossie mBUAKO BUKOHATH POOOTY, [UIs SIKOT HE MOTPiOHO 3aTpadaTH Oarato marepy i dacy.
Hana mporpaMa 3ymie OOYMCINTH CYMH MO PSIJKAaX 1 CTOBIISX TaOJHIlb, NIOpaxyBaTH CepeaHE apuMeTHUHE,
0aHKIBCHKMI BIJICOTOK a00 JUCIIEPCiIO, TYT B3araji MOKHA BHKOPHUCTOBYBATH O€3JIiY CTAaHAAPTHHX (DYHKIIIN:
(hIHAHCOBUX, MATEMATUYHHUX, JIOTIYHUX, CTATUCTUUHHX.

Jiist yCHINHOro BUBYEHHSI TEM CHCTEMHOI'O aHalli3y Bijl YUaCHHUKIB HaBYAIBGHOTO TPOIECY BUMATa€ThCs
BOJIOJIIHHS TEBHUMH MaTeMAaTHYHWMH TOHSTTSMHU Ta NpHAOMamMu (BUKOHAHHS ONepaimid HajJ MaTpPHUISIMH,
OOYMCJICHHS YHCIIOBMX XapaKTEPUCTHK BUIAJKOBHX BEIMUYWH; M0OymoBa rpadikiB (yHKIl, miarpam).
BifcyTHICTB y CTYJEHTIB TaKMX 3HAHb MOXYTh TIEPETBOPUTH BUBUYECHHS [IMX TEM y BUBUYCHHS OKPEMHUX PO3JILITIB
BUIIIO] MaTeMaTHKH. ¥ TaKOMY pa3i, BUKJIaJAad Ma€ BITHAUTH CHOCIO, SIKUH HAAaCTh 3MOTY 3pO3YMITH CYTHICTh
HOBHX IIOHATH 1 1X BJIACTUBOCTEH O3 BIABOJIKAHHS HAa aHATITHYHI Ta AOBroTpuBajii odouucieHHs. MS EXCEL
LIJIKOM 3a0e31euye TaKi BAMOI'H.

Tak, pu 3acTOCYBaHHI CTATHCTUYHUX METOAIB B CHCTEMHOMY aHaJIi31 JOIIIFHO BUKOPHCTOBYBATH BIKHO
Macrep dyukiid. B psaaky Kamezopis Bubupaerbes GyHKIlsE CTaTHCTHYESCKHE 1 3a TOTIOMOT'OI0 BOYTOBAHUX
cratuctinaanx Qyukmin KBAJPOTKIJI ta JIUCII po3paxoBYyIOTh 3HAYEHHS CEPEIHBOTO KBAAPATHIHOTO
BIIXWJICHHS Ta IUcCIepcii MOTpiOHMX EKOHOMIYHMX BeNMWduH. [Ipyu BUBYEHHI TeMu «METOJ EKCIEpTHUX
OI[IHOK» BUKOPHCTOBYIOTh Pi3Hi ctaTrcTH4Hi Kputepii. Tyt Takoxk gomomoxke MS EXCEL. 3okpema, kputudse
3HaueHHs l-ctatuctuku CThloJeHTa MOXe OyTH OTpHUMaHe 3a pPaxyHOK BHKOPHCTAHHA (YyHKIIi
CTBIOJAPACIIOPE makery MS EXCEL, a Tabmuune 3Ha4yeHHs F-KpuUTepito 3HAXOAUTHCS 3a JOMOMOTOIO
craructuyaoi ¢ynkmii FPACIIOBP. Ilpm 3milicHeHHI CTAaTHCTUYHHMX TIEPEBIPOK TIMOTE3, JOCIHIMHKEHHS
OCHOBHHMX 3aKOHIB PO3IMOALTY BUIAJKOBHX BEIMYHMH, 30KpeMa, HAHOUIbII BXKHBAHOTO - HOPMAaJFHOTO 3aKOHY
po3moziny  JominmkHO — BHKOpWcTOBYBaTH  BOymoBany  ¢ymkmito HOPMPACIIP (X, Cpennee,
CrangaptHoe oTki, MHTerpanpHas). Takoxk mnpum craTUCTHYHIA 00poOIli pe3ynpTaTiB Uil Bi3yarizarlii
BHUKOPHUCTOBYIOTh Hai0y10By Mactep muarpam.

HaBegemo mpuxmamu. Ilpukmax 1. Ha ¢dinancoBomy pHHKY mpencTaBieHi akimii Tprox BuaiB. Hopma
npuOyTKY aKLif 3aJeXHUTh Bl PUHKOBOI KOH IOHKTYpH (%). IIpoanamizyBatu cuTyauiro i BUOpaTu TUI axuii
HaWOUThII TIPUBAOIMBOI JAJIS iHBECTOpa 3 TOYKH 30py Mipu 1i pU3HWKy. 3a BENWYWHY PU3HUKY NPUHHATH
KoeiIlieHT Bapiarii.

o O1iHKa MOXJINBOTO PE3yIbTATY
=4 % [lecumicTryna Crpumana OnTuMmicTuyHa
5 g | Ilpubyrox MmoBipHicTh [Tpubyrok NmoBipricTh [TpubyTtok VIMoBipHicTH
= Xii Pii Xai Pai Xsi Psi
A 59 0,25 29 0,53 19 0,22
B 49 0,3 39 0,45 29 0,25
C 39 0,27 19 0,5 19 0,23

3anponoHyeMo crocié oprasizauii oO0uuciieHb naHoro mnpuxiaagy 3acobamu MS Excel (Puc.4). s
OOUYMCIIEHHA MAaTEeMaTU4YHOro O4iKyBaHHS MokHa 3actocyBaTH ¢yHkuito CYMMIIPOU3B (maccus 1;
MacuB 2;...), sika HaJacTh MOXJIMBICTh 3HAHTH CyMy NOOYTKIB 3HAYE€Hb BUIIAJKOBOI BEIMYUHU Ta BiIIIOBITHUX
imoBipHOCTeil. st oOumcnenns mucnepcii BukopuctoByloTh ¢yHKUito KOPEHD (uucno), sika moBeprae
3Ha4YEeHHS KBaJpaTHOrO KOPEHs Bix 3a7aHoro uncna [3].
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A B C 2] E F G H 1 il K L M N o P a
1 A —CYMMIPOU28(B2:D2;83:D3) | =B2727B3+C2~2-C3+D2~2°D3-F2~2 |
2 x| ) 19 M(I )= 343 V(X.,)=218,9 o(X,)=14,8
3| p| 0B B°=33 022 —CYMMIPOM38(B5:D5;86:06) | =B5~27B6+(5"27C6+D5~27D6-F5"2 |
a
s | owm | 49 39 2 M(X;)= 395 7 V(X,)= 54,75 o(X,)=7,399
03 0.45 0.2
. = T ‘ f:CVMMﬂPOHE»B(BS:DS;BQ:DQJ| J:B8“2*89+C8“2*C9+DS“2*DQ-F8“2 ]
7
- 39 29 19 M(X,)= 29,4 V(X.)= 49,84 a(X.)=7,06
5| g | 027 05 0.3
;
11 CV(X,)=0431 CV(X,)= 0,187 CV(X.)= 0,24

3

Puc. 4. Opranizariist 004HCIIeHb 0 puKiIamy 1

[puknax 2. IMOBipHICTH mToOramieHHss OaHKIBCBKOI'O KpPEIUTY KOXHUM KIi€EHTOM cTtaHoBUTH O,7.
BBakatoun BHINAJKOBOIO BEIMYMHOIO YHCIIO KIIIEHTIB, SIKi CBOEYACHO 1 B TIOBHOMY 00CS3i MOBEPHYTh KPEAUTH
OankoBi cepen BuOpaHux 10 oci0, BU3HAYMTH: &) YHCIOBI XapaKTEPUCTHKH IIi€i BUMAJKOBOI BEIHYUHH; 0)
HMOBIPHICTH TOTO, IO TIOBEPHYTh KPEIUTH y MOBHOMY 00cs3i 5, meHie 8, 7-9 ocib (3a A0moMoror psay Ta
iHTerpanbHoi (QYHKIIT po3mofiny); B) moOyqyBaTH MHOTOKYTHHUK pO3MONLTY BHITAJKOBOI BEIWYHHHU; T)
JOCITIINTY SIK MIHUTHCS MHOTOKYTHHK PO3IIOIUTY SIKIIO 3MEHIIMTH WMOBipHIcTh 110 0,6 Ta KibKicTh ocib mo 12.
Hnst posp’sizyBanHA 3ajaaui 3acobamu MS Excel y niamason komipok A6:Al16 BBeaemMo 3HAYEHHS
BMITaIKOBOI BeIMurHU. OOYUCIMMO BiAMOBIAHI IM iMOBipHOCTI. CIlijJl 3a3HAYMTH, 10 1€ MOXKHA 3pOOMTH IBOMA
criocobamu: 3a ¢dopmynoro P(X=m)=Cl'p"g"", m=0L2...,n, p+d=1 abo 3a gomoOMOror QyHKmii
BMHOMPACII (uncio_ycnexoB; YHCIO_WCTBITAHWN; BEPOSTHOCTh YCIE€Xa; HWHTerpanpHas). Pesymprarn
obuucienpb BioOpaxkeHi y cropmuukax B i D pobouoro mucra (Puc. 5.). ¥V croBmigsx G Ta I Toro x pobouoro
JUCTa PO3PaxOBaHO 3HAYEHHS IHTETpajbHOI (PYHKINT pO3MOALTY BUNAJKOBOI BEIMYUHU PI3HUMH CIIOCOOAMH 3
MPUMITKOI0 Ha (Qopmyny, sKa BHUKOPUCTOBYEThCS. Y miama3zoHi komipok [19:121 pospaxoBaHi 1rykaHi
riMoBipHOcTi. CIliff 3a3HAYUTH, IO 1X MOXKHA OOYHCIIUTH BUKOPHCTOBYIOUM TAaKOX 1 IHTErpajbHy (YHKIIIIO
PO3IOLITY.
A

B c 3] E F G H I ] K L X N o P Q R
1| p=0,7 p= 0,6 p= 0,7
2 | n=10 n= 10 n= 12

w

|=‘-IL1CJ'IKOME(SBSZ;A4)‘O,?"A4‘(1-SBSI)"(SBSZ-A4) |
—UMCTIKOMB (EME2;LE) *EME1~LE

[=BMHOMPACTI(A6:A15;10;0,7;0) | [=BE+G6 | |-BMHOMPACM(AS;10;0,7;1) |“(1-Sl\‘lsl)"(5l\‘|52-l_6)

=HNCTIKOMB($P$2;06) =8P $1°06
*(1-§P$1) ~($P$2-06)

4
s m P, PP, _— X FX F(X) m P, _— m P,

5] 0 0,000006 0,000006 =0 0 0 0 0,000105 0 0,000001
7 1 0,000138 i 0,000138 I:D; 1] 0,000006 0,000006 1 0,001573 1 0,000015
3 2 0,001447 r 0,001447 (1; 2] 0,000144 0,000144 2 0,010617 2 0,000191
=] 3 0,009002 r 0,009002 |:2; 3] 0,001550 0,001530 3 0,042467 3 0,001485
10| 4 0,036757 i 0,036757 |:3;4] 0,010592 0,010532 4 0,111477 4 0,007798
11 3 0,102515 i 0,102515 |:4; 5] 0,047349 0,047349 3 0,200658 3 0,025111
12| 6 | 0,200121 r 0,200121 (5;6] 0,150268 0,150268 3] 0,250823 6 0,079248
13 7 0,266828 r 0,266828 I:E; 71 0,350385 0,350385 7 0,214591 7 0,158456
14| 8 0,233474 i 0,233474 |:7; 8] 0,617217 0,617217 8 0,120932 a8 0,231140
15 9 0,121061 i 0,121061 I:B; 9] 0,850092 0,850052 ] 0,040311 9 0,239700
16| 10 0,028248 r 0,028248 (9; 101  0,971752 0,971752 10 0,006047 10 0,167790
17 1 1 =10 1,000000 1,000000 1 11 0,071184
18 12 0,013841
19 ;1:fm= 7 P!ﬁ’=5_j= 0,102919 1

20 D)= 2 P(X<8)= 0,617217

21 o= 1,45 P(7<X<9)= 0,621363

Puc. 5. Opranizariis o04rcIeHb 10 MPUKIALY 2
Hns moOyZoBM MHOTOKYTHHKA PO3IOAITY BHIAIKOBOI BEIMYMHM IO OCi abcuuc BigKIAAaroTh ii
3HAYEHHs, a 10 OCi OpAMHAT — BiANOBiAHI M iMoBipHOCTI (PHC. 6) Ta BUKOPHCTOBYIOTH Han0ynoBy MS Excel
Macrtep auarpamm, BUKOHaBIIM KoMmaHay BcraBka//lmarpamma, ta BuOpatu Tum giarpamu — TodedHas.
I'padiuna inteprperamis (Puc. 6) mo3Bomsie 3miHCHUTH aHali3 MOOYIOBaHMX MHOTOKYTHHKIB PO3IOALITY
BUIIAJIKOBOI BEJIMUMHH [3].
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4 )
==f==n=10,
p=0,7
=
(=]
(=]
= =
Q.
‘T
o
=
=
[ Argut
\_ 3HayeHHA BUNAAKOBOI BE/IMYMHKU Y,

Puc. 6. MHOTOKYTHUK PO3IIO/ILIY BUIIAIKOBOI BEJTMUNHHU

Sx BiIOMO, B CHCTEMHOMY aHalli3i BaKJIMBE 3HA4YCHHS Mae€ KiacTepHHid aHamni3. OOuuciioBaibHE
cepenoBuiie Excel MolinbHO BHKOPUCTOBYBAaTH 1 B KJIacCTEpPHOMY aHalli3i, 30KpeMa, sl MoOYyJOBH MAaTpHIli
BijcTaHed Mibk 00’extamu [7], [9]. Ilpu 1bOMy cCIIOUaTKy MPOBOIUTHCS HOPMYBaHHS TaOJIMINl 3HAYCHbB: IS
IIOr0 PO3PaxOBYIOThCA cepenHi 13 3acrocyBaHHsM QyHkiii CP3HAY, pani 3Haxo[sTh CTaHIapT,
Bukopucropytoun ¢yukiito CTAHIOTKIIOH. Ilorim, BukopucroByroun ¢ynknii MS EXCEL (KOPEHD,
CYMM rta iH.), po3paxoBylOTh 3a IEBHUMH (opMylnaMu BijicTaHi MiK 00’ekramMu. TakuM YHHOM, 3a
noroMorot tabmuaHoro mpomecopa MS EXCEL moxnHa B KiIacTepHOMY aHami3i BHJIUIATH 3 BEIHKOI
CYKYIIHOCTI Iepiojix, Jie 3HAYCHHS BIAMOBIIHUX MapaMETPiB MaKCHMMaJbHO ONM3bKI U Jie JUHAMiKa HaHOLIbII
CXO0XKa.

BucHoBkH Ta mepcneKTHBH NOAANBIIOro gociaimkeHHsa. Omke, CHUCTEeMHHH aHali3 €
(yHIAMEHTAJIBLHOI HAYKOK, 10 3HAHOMUTh MaiOyTHIX (axiBI[iB 3 CYYaCHUMH KOHIICIHIIMHU JOCIIIKCHHS
€KOHOMIYHHMX CHCTEM, MMPUHITUIIAMH Ta MPOIETypaMHi CUCTEMHOT'0 aHalli3y, CydaCHHUMH MeToJaMu OOpoOKH Ta
aHaIi3y CTaTUCTHUYHUX JaHMX. METOOUYHHUN CYNMPOBiJ 3 BUKOPUCTaHHIM TabmudyHoro mpouecopa MS EXCEL
I 9ac po3B’SA3YBaHHS 337349 3 CHCTEMHOI'0 aHAIl3y Aa€ MOXKIMBICTD 3BUIBHUTHUCS BiJl pYTHHHHUX OIepalliii Ta
30CEpPENUTH yBary Ha KOHKPETHHUX MpobIeMax, siki € OCHOBHUMH B JaHii JUCIHATLIIHI.

Cnucok 6i0giorpadiyanx mocujianb

1. Boumap M.B., Pynomin I'.A. Exonomerpis. MeTonuuHi BKa3iBKM OO BHKOHAHHS IPAKTUYHHX POOIT Ta CaMOCTiiiHOI poboTH
crynenTiB 3 BukopucranusM 11K (2013), 107 c.

2. Bunorpanos M.A., Konicauk E.B., CaBuenko A.C. JlabopaTopHHii IpakTHKYM 3 Aucuuiuting «CucremMaumii anamisz» (2012), 40 c.

3. TymiBara LO., I'ycak JLII., Pan3ixoBceka JL.M. Bumia Ta npukiagHa mMateMaTHka: Teopis HMoBipHocTeil: HaBu. mociOHuK (2018),
208 c.

4. Menseaes M.I". Exonomerpist. MoaemoBanns 3acobamu MS EXCEL: nasy. nocionuk (2011), 211 c.

5. Ilicrynos .M., Aurontok O.I1., Typuaninosa I.51. Kimacrepuuii aHaii3 B ekoHoMili: HaBY. mocioHuk (2008), 84 c.

6. IIpaBopceka H.I. OcoGmuBocti BukopucranHs Microsoft Excel npu po3s’si3yBaHHI 3amay eKOHOMiuHMX crewianbHocTed (2014).
Hayxa ui exonomixa. Bun. 4. C. 224-231.

7. CnemwxkoB O.A. JIuckpeTHas MaTeMaTHKa U MaTeMaTHYeCKUe METOIbI SKOHOMUKH ¢ mpuMeHeHneM VBA Excel (2013), 211 c.

8. CucremHuii aHai3 i YIpaBIIiHHSL. OcBiTHs nporpama. URL:
https://web.kpi.kharkov.ua/say/uk/specialties_ua/bachelor _ua/bachelor 124 ua/.

9. ®opman [I. Muoro uudp: Ananus 6onbinux nanHbix npu nomornu Excel (2016), 464 c.

10. ocrauyk M., Ilocrauyk A. Hapuampna mucuumutina «CHCTEMHHI aHami3» Ta CKIaAHI cucteMd cydacHoro ceity. URL:
https://www.pulib.sk/web/kniznica/elpub/dokument/Bernatova9/subor/Shostachuk.pdf.

References

1. Bondar M.V., Rudomin H.A. Ekonometriya. Metodychni vkazivky do Vykonannya praktychnykh robit ta Samostiynoyi roboty
studentiv z Vykorystannya PPK (2013), 107 s.

2. Vynohradov M.A., Kolisnyk O.V., Savchenko A.S. Laboratornyy praktykum z dystsypliny «Systemnyy analiz» (2012), 40 s.

3. Hulivata 1.O., Husak L.P., Radzikhovs'ka L.M. Vyshcha ta prykladna matematyka: teoriya ymovirnostey: navch. posibnyk (2018),
208s.

4. Medvedyev M.H. Ekonometriya. Modelyuvannya zasobamy MS EXCEL: navch. posibnyk (2011), 211 s.

5. Pistunov I.M., Antonyuk O.P., Turchaninova I.YA. Klasternyy analiz v ekonomitsi: navch. posibnyk (2008), 84 s.

6. Pravors’ka N.I. Osoblyvosti vykorystannya Microsoft Excel pry rozv”yazuvanni zadach ekonomichnykh spetsial nostey (2014).
Nauka y ekonomika. Vyp. 4. S. 224-231.

7. Sdvizhkov O.A. Diskretnaya matematika i matematicheskiye metody ekonomiki s primeneniyem VBA Excel (2013), 211 s.

8. Systemnyy analiz i upravlinnya. Osvitnya prohrama. URL:
https://web.kpi.kharkov.ua/say/uk/specialties_ua/bachelor_ua/bachelor_124 ua/.

9. Forman D. Mnogo tsifr: Analiz bol'shikh dannykh pri pomoshchi Excel (2016), 464 s.

10.Shostachuk D., Shostachuk A. Navchalna dystsyplina «Systemnyy analiz» ta skladni systemy suchasnoho svitu. URL:
https://www.pulib.sk/web/kniznica/elpub/dokument/Bernatovad/subor/Shostachuk.pdf.

© Pamixosceka JI.M., I'ycax JLII.


https://web.kpi.kharkov.ua/say/uk/specialties_ua/bachelor_ua/bachelor_124_ua/
https://www.pulib.sk/web/kniznica/elpub/dokument/Bernatova9/subor/Shostachuk.pdf
https://www.pulib.sk/web/kniznica/elpub/dokument/Bernatova9/subor/Shostachuk.pdf

	8. Системний аналіз і управління. Освітня програма. URL: https://web.kpi.kharkov.ua/say/uk/specialties_ua/bachelor_ua/bachelor_124_ua/.

