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. JI. OPJIOBCBKHH, xana. TexH. HayK, nou. HTY «XIII»

PO3MI3BHABAHHSA CTAHY ®YTBOJIBHOI'O KIIYBY 3A
JIOTMIOMOT OO 3BAJTAHCOBAHOI CUCTEMM IMTOKA3HUKIB

TponoHyrOThCS MiAXiA [0 BHPIICHHS 3a7adi PO3Mi3HABAHHs CTaHy (yTOOIBHOrO KiIyOy, Ha OCHOBI
3100yTOi y pe3ynpraTi 300py cTaTHcTHYHOI iH(pOpMamii MO KIIOYOBHM IOKa3HHKaM e(eKTHBHOCTI
OUTBHOCTI  pyTOOTBHOTO KiIyOy. BumigeHi KIOYOBI MOKA3HHKK JISJIBHOCTI, SKI MpUTaMaHHI
¢yTOonmBEHOMY KiTyOy, po3pobieHa 0aza maHHMX JUBT 30epexeHHS Ta OOpOOKH CTATHCTUIHUX JIaHUX,
3po06JIeHO BUCHOBOK IIIOZI0 CTaHy (GyTOOIBHOTO KIyOYy.

KmouoBi cioBa: posmisHaBaHHA CTaHy, 30aTaHCOBAaHAa CHCTEMa IIOKa3HUKIB, 0a3a NaHUX,
npoGJyieMHa CUTYallis, GYTOOJIBHUN KIy0, MOKa3HHKU IISTIBHOCTI, CUTYyalliiHe YIIpaBIiHHsI, IpOrpaMHe
3a0e3MeYeHHs.

Beryn. Cporomni ¢yr06os1 € HaWHOMYISIPHIIIAM BHJIOM CIIOPTY Cepen
HaceJlIeHHs BCi€i IUTaHETH, TOMY HE AWBHO, IIO BiH IOCTIHHO PO3BHBAETHCS.
Po3BuBaeThCS Ta YCKIIAAHIOETHCS CHCTEMa 3MaraHb, ITiJIBHIIYETHCS PIBEHb BHMOT
mono ¢ysakmionyBanHs (yroompHOro kKinyOy(®K), yckmamHIOETBCS CTPYKTypa
¢yrOompHOTO KIyOy. B 1iit crarTi posrnsHeMo ¢GyHKUIiIOHYBaHHA (HYTOOIHHOTO
KIyO0y sK oOkpemoro Buay mianpuemctBa. CydacHuit ¢(yrOonpHHH  KIryO
TpeCTaBiIsge COOOK TykKe CKIAIHY, OaratopiBHeBy cucremy. st e(eKTHBHOTO
YIPAaBIiHHS TAKOIO CHCTEMOI0 HEOOXiJHI BENHMKiI BUTpaTh (hiHAHCOBHMX, TPYHOBHX,
iHpopMalifHUX Ta IHMHUX pecypciB. BusaBineHHs mnpoOreMHHX cHTyalmiid Ta
BU3HAUCHHs CcTaHy (yTOOJIBHOrO KIyOy € ONHHUMH 3 HAMBaXIUBIIIUX ACICKTIB
e(eKTUBHOTO YIPaBIiHHAS (YTOOTHHUM KIIyOOM.

[ocTranoBka 3amaui. 3apa3 [iCHO BeNMKE 3HAYCHHS MPHIUIIOTH
e(peKTHBHOMY YNPAaBIIHHIO MiANpHeMCTBaMH. be3 3acobiB aBromaTm3amii Take
YIOpaBIiHHS, B CYYaCHMX YyMOBaX, HEMOXJIHMBO peanizyBaru. OcoOmuBo 1€
CToCyeTbesl (yTOOJIBHUX KITYOIB, SIKI MarOTh OaraTopiBHEBY MOJEIb YIIPABIIiHHA.
JlronuHa He 3MOJKe BOJHOYAC CIIAKYBAaTH 3a yciMa XapaKkTepHCTHKaMH JsUIbHOCTI
¢yTOonpHOTO KIIYOy Ta BH3HA4aTH CTaH (yTOOJBHOTO KIyOy 3BaKarouW Ha yci
MOKA3HUKH JisUTBHOCTI. OTKe HEOOXITHUM € aBTOMATH3yBaTH YCi Ii TPOIIECH JUIs
epeKTUBHOTO ympaBmiHHA. Jlmsg 1poro Tpeba pO3MISHYTH  OCOONHMBOCTI
¢byTOO0IBHOTO KIIYOY 5K 00’ €KTa yrpapiiHHsi. OyTO0NbHUN KIy0 pO3IIISAAETHCS SIK
OKpeMHH BHJ MianpueMcTBa. Ile MoXHA MOOAYHMTH IMiCAS BHIUICHHS KIIOYOBUX
MOKa3HUKIB €()EeKTHUBHOCTI MisUTBHOCTI (PyTOOIBHOTO KIIyOy, IO XapaKTepU3YIOTh
yCIinrHicTh a0 HEYCHIIIHICTh PO3BHTKY (yTOONBHOTO KIyOy SIK ITiIIPHEMCTBA.
BusnaueHHs TIpoONeMHUX cUTyamiid Ta craHy (QyrOosbpHOrO KIyOy Ha
BU3HAYCHOMY TMPOMDKKY 4Yacy € OJHI€I0 3 HaWBaXIMBINIMX CKJIAJOBUX
edexTrBHOTO yrpasiiHHs QyroonsHEM KiyooM. [IpobiiemHor0 cuTyartiieo Oyaemo
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Ha3MBaTH CYTTEBE BiIXWICHHS 3HAUYeHb OMHOTO, ab0 MJEKUIPKOX IOKAa3HHKIB
e(eKTUBHOCTI iSUIHOCTI HiAIPHEMCTBA BiJl 3aIlJIaHOBAHOTO.

3acrocyBaHHs 30aJaHCOBAHOI CHCTEeMH IOKA3HHUKIB 1Sl yNPaBJiHHA
¢yréoabHuM kaydoom. Ha mouatky 90-x pokiB MuHYIOTO CTOMTTS JleBimom
Hoptonom (David Norton) ta PoGeprom Kamranom (Robert Kaplan) 6ymo
3anpOIIOHOBAHO CXEMY, sIKa 3a i/1e€ro Maia nepenbdadaTy K 3B’130K CTPATETIYHUX 1
TaKTHYHHX IUIAHIB, TaK 1 IHTErpamiro 3 miICHCTEMaMy YIPABIiHHS ITiAIPHEM CTBOM.
s cxema Oyna Ha3BaHa aBTOpamM TepMmiHoM Balanced Scorecard. 3rimno 3 P.
Kammanom 1 JI. Hopronom, Balanced Scorecard posmismaerbcss B 4OTHPBOX
B33a€EMO3B’SI3aHUX TOJIOBHUX CKJIQIOBUX: (DIHAHCOBOI, KIIEHTCHKOI, BHYTPILIHBOI i
CKJIQJIOBOT HaBUaHHS W PO3BHUTKY: (DiHAHCOBA, KII€HTChKA, BHYTPIIIHS, HABYAHHS 1
po3utok. DiHaHCOBA OMHMCYe MaTepiajbHI pe3ylbTaTH peajizaiii cTpaTerii 3a
JOTIOMOTOI0  TPAAWIIHAX (PIHAHCOBHUX TOHATH;, WiJi (iHAHCOBOI CKIIAZOBOI —
eKOHOMIYHI MiACYMKH YyCHIIIHOI cTpaTerii (3pocTaHHSA NOXOMIiB i mpuOyTKy, a
TaKOX MPOIYKTHBHICTE). [Ipn (opMyiTrOBaHHI KIIIEHTCHKOI CKIIaIOBOI CTpaTerigHOl
KapTH MEHEIKEPH BU3HAYAIOTh LITbOBI CETMEHTH CIOXKHBYOTO DPUHKY, Y SKHX
KOHKYpY€ MaHWil Oi3HEeC MiIpO3Iil Ta MOKa3HUKU Pe3yibTaTiB HOTO MiSUIBHOCTI 3
OISy KITi€HTiB. BHYTpImIHS BigmoBigae 3a IBi KUTTEBO BXKIMBUX KOMIOHCHTH
cTpaTerii: po3poOka i HaJaHHs KIIEHTOBI MPOMO3HIIIi IHHOCTI Ta YIOCKOHATCHHS
IPOIECiB 1 CKOPOYEHHA BHTPAT fAK 3aco0y MiABUINEHHS MNPOXYKTHBHOCTI Y
(inaHcoBiit ckianoBiid. HaBuaHHs 1 pO3BUTOK BiOMBAaE Ti HeMaTepialbHi aKTHBH,
SKi € HaHOUIBII BXJIMBUMHM JJIsi cTpaTerii. B sxocti 1inei mis naHoi ckiamoBoi
BCTAHOBIIIOIOTh B MisJIBHOCTI (JIFOJACHKUH KamiTaid), cucTeMu (iHpopmaniiHui
KamiTad) 1 MOpalbHHHM KiiMar (OpraHi3amiiHWi Kamitand), HeoOXimHi st
MiTPUMKH MPOIIECIiB CTBOPEHHS BapTocTi. L[iTi 40THPHOX CKIIaIOBHX 3B'I3aHI OAUH
3 OZIHUM IPUYMHHO-HACIIJKOBUMH BiJHOCHHAMU [5]. Yce HouYnHAEThCS 3 TinoTe3n
Ipo Te, 110 (iHAHCOBI PE3yAbTATH MOXYTh OYTH OTPUMaHI TiJIbKH B TOMY BHUIIAJIKY,
AKIIO 33/I0BOJICHO LIBOBY TIpyIy KIi€HTiB. Po3mismaioum paHy NpenMeTHy
obnacTh, KoKeH 3 inaukatopiB cucremu Key Performance Indicators, s omiHku
JisuTbHOCTI  QyTOONBHOTO KiIyOy, MOKHA BIANOBITHO BIAHECTH JO OJHIET 3
YOTHPHOX TPYI 30a7aHCOBAHOT CHCTEMH MOKa3HUKIB. Ha OCHOBI iCHYOUMX AaHHX
Oyra po3pobiieHa 30amaHCcoOBaHa CHCTEMa MOKa3HUKIB AISUTBHOCTI MiAIPHUEMCTBA 3
ypaxyBaHHSAM ocobnuBocteil hyTOompHOTO KiyOy. Taka cxema IpencTaBiIeHa Ha
puc. 1.

3acrocyBaHHI MeTOAIB CHTYalliiHOI0 MEHEM:KMEHTY /JIs YNPABJIIHHA
¢yrooapanm  kayoom. CydacHuWil TIOTIISA HAa YOPABIIHHSA OpraHi3amisiMH
KOHIICHTPYE CBOIO yBary Ha CHTYallifHHX pI3HUIMX MDK OpraHizamisiMu i
BCepEAMHI caMuX opradizamiid. Takuii cHTyamidHWA [OTISL — BIAMIOBiaE
BiZIOOp@)KEHHIO pealbHUX OOCTaBMH PHHKOBOI E€KOHOMIKHM, SKa BiJA4yBae IPOSB
HOBUX, paHillle HEe3HaHUX SIBHII Ta TPYTHOILIIB, 3 SIKUMU CTHKAIOTHCS SIK OKpeMi
opraHizarii, Tak i T ramysi Ta chepu ekoHoMiku. Tomy i peamizaiiii HOBHX
3aKOHOMIPHOCTEH yIpaBIliHHA Ta BUPOOJICHHS HaHOLIbII NPUIATHUX A0 HOBUX
KOHKPETHHX CHTyalliif pilleHb BHUKOPUCTOBYIOTh CHTYAmiWHUH migxim —
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IMOBIpHMIA, 3a7I&)KHUN BiJl BUTIJKiB, 00CTABHH, BiJl CUTYAIlil CIIOCIO MUCIIEHHS PO
opraHizamiiiHi npoOieMu Ta IX BHpILICHHS, Yy paMmKax sKoro chopmysaiach
KOHIICTIIIiSl CUTYaIliifHOTO yIpaBIiHHS.

/ Kaicarn ) / Dinancu R

*  Yac pearyeaHHR Ha 3aIHTH | CKapTH *  Onepamiiia BEpyIEa
o CHCTeMA JHIDKOK T2 a00HEMeHTCBEHN «  $oH7 3apoOiTHOI IIaTHI
KEHIRB «  Tpascheprmii SiogxeT

»  Po3BETOK HaHATCHKOTOPYXY

¢ Axuii a4 daris Ta BOONIEATEHHKE

o Kizericrs Ganatis, 2K BIIEIIVIOTE
BHizHl MaT4i dyTOOmEHOrO KTYOY

o Sumae Ha OlteTs

s IE7eKC TOATRHOCT KTiEHTIE

»  [H7eKe 3a10B0NIEROCT] KIIEHTIE

«  BurparsHa nepcosan

*  BuTpaTH Ha 0013 THAHHEA

+  Brpy4ra Bi1 MpoJL&Y KBHTEIE HA MaTd
¢ BHpy4sa BiJ npoJal Mpas TPaRCIAL
+  Bupy+ka 5ia y9act B TypHipax

¢ Bupyuxa 5l npoJaxy exmipyBaHEs.

¢ CyxymHi axTHEH

/ \ ¢ Tlox0JH 70 CYKVITHEX aKTHEIB

N/

InHOBawil, O3B HTOK i HABUAHHA

¢  HasemicTs AHTA901 yTOOMBHO akagei / \,
+  DiHIHCYBAHHA THTII0 QYTOOMBHC aKkazenii
*  Kizsxicts komaun e by1GomsHif akagerdi

¢ KiaskicTs oHEX GYTOOMCTIE, Sl HABIAOTECR

Bayrpimsi 6isaec npouecn
¢ KinBKiCTb BHTPAHEX Tpodeis
v KinsKicTs HaOpaHEX 040K 33 CE30H

5 axazeii ¢ KinesicTs 3a0HTHX [OTE

»  KiTsxicTs TpeHepis B I0HAUBKIH QYTOOMEHIT ¢  KinBEiCTS MOCHiNG BHTPAHEX MaTdB
axagemii »  Kinsxicts dy16omctie 2 ocHOBHIH

¢ TInoma, 2Ky 3aiiMac HyTOOMBHA aKATEMIS KOMaHTi

. Ki:lm:icrf OYTOOTE X MAHTAHTHEIE B o KiTskicTs IporpasiX Mardis
TORRIRAIT ARATENR ¢ KinpkicTh IpOMyIIeHHX ronie

+ Texviaicts Kagpis
¢  Yac Ha HABYAHHA
« [llopius BHTpaTH B3 HABYaHHS YOMOBIKA

K »  Inzexc 3agosonesocti crispodiTamkis / '\ EBPOKYDEKIR /

Puc. 1 — 36anancoBana cucTeMa IOKa3HUKIB 3 ypaxyBaHHAM ocobsmBocTelt K.

o Micue & TypHipHif Tadmim
L] Cepem 9aCTOTA NOTPAMTAEES 10

CutyaliiiHe ynpaBliHHS XapaKTEPU3YETbCS NPUHHATTSAM YIPAaBIiHCHKUM
MepCOHANIOM pilleHh y CHTyalii, fKa peanbHO CKiamaca abo CKIIaJaeThCs.
CuryamifiHu{ MiaxiJi BU3HAE, IO XO04Ya YIPaBIIHCBKUH TPOIEC OJIHAKOBUH,
crieru (ivHI TPUHOMHE, SIKi TIOBUHEH BUKOPHCTOBYBATH KEPIBHUK U €(PEKTHBHOTO
JOCATHEHHs I[JIed oprani3auii, MOXYTb 3Ha4yHOIO MIpOI0 BiApi3HATHCA. Bin
HaMaraeTbCsl MOB'I3aTH KOHKPETHI NMPUHOMH 1 KOHIENUii yNpaBiiHHSA 3 NEBHUMHU
CUTyallisIMA Il TOro, o0 JOCArTH wiied opraHizanii HaiieekTuBHILIe.
LleHTpaJIbPHUIM MOMEHTOM CHTYaliHOTO MiJXONy € CUTYyamis, TOOTO KOHKPETHHH
HaOip oOCTaBWH, sIKI CHJIPHO BIUIMBAIOTh Ha OPTraHi3allif0 B MEBHUI KOHKPETHHH
MOMEHT 4acy [4]. 3aranpHa cxeMa CHTYyaliifHOTO MEHEKMEHTY IIpe/ICcTaBIcHa Ha
puc. 2.
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| Knacudikatop |

¢ Bnok

4_| KopenaTtop |—> BMMaaKoOBOro
X l Bub6opy

Bnane Ha 06’ekT

— EkcTpanonsatop

Puc. 2 — 3aranbpHa cxeMa CUTYalifHOTO MEHEIXKMEHTY

Ilpu Bu3HayeHHI NpoOIeMHHMX cuTyalrii Ta crany ®OK nii pocmigHUKIB
CIIBIAJAFOTh 3 JIISIMU aHANI3aTOPAa B 3aTaIbHIN CXeMi CUTYal[ifHOTO MEHEKMEHTY.
Posrnsremo faii aHanmizatopa noknaaaHinie. Onuc MOTOYHOI CUTYaii, sSika CKIanacs
Ha 00’€KTi yIpaBIiHHS, TIOJA€THCSI HAa BXiJ aHAIi3aTopa. Moro 3amaua cknamacTbes
B OIlHII TOBIJJOMJICHHS 1 BH3HAYEHHS HEOOXITHOCTI BTPYYaHHS CHCTEMHU
VIIpaBIiHHS B TPOIEC, SIKUM TPOTiKae B 0O0’€KTi ympaBimiHHA. SKmo morovHa
CUTYyallis He TMOoTpedye TaKkoro BTPYYaHHS, TO aHai3arop He mepemae i Ha
MOANTBITY 00pOOKy. B MpOTHBHOMY BHITaJKy OMKC MOTOYHOI CHUTYAIll ITOCTYIAE
no kmacugikaropa. KimacudikaTtop BITHOCHTH MOTOYHY CHTYAII0 IO OJHOTO YH
KUIBKOX KJIaciB, SKAM BiJIOBITAIOTh OJHOKPOKOBI pimeHHs. Ll iHpOpMaris
nepefacTbcs J0 KOpEensTopa, SKUH TMOBHHEH o0paT oOJHE 3 JIOTIKO-
TpaHcOpMaliiHUX TpaBWiI, SKE IOBUHHO BUKOPHCTOBYBaTHCh. JSIKIIO Take
NpPaBWIO €MHE, TO BOHO BHJAETHCS JUISi BUKOHAHHS, aje SKIIO TaKUX IMPaBUIl
JEKiJIbKa, TO BHOIp Kpamoro 3 HUX BUKOHYETHbCSA Micis OOpPOOKH MomnepenHix
pillIeHb B €KCTPAMOJIATOPI, MIiCIAS YOTO KOPEJATOp BUAAE PIlICHHS MPO BIUIMB Ha
00’exT. SKimo kopemnstop abo Kiacu(ikarop HE MOXKYTh NMPUHHATH PIMICHHS, TO
CIIpanboBYE OJIOK BHITAAKOBOTO BHOOPY i BUOHPAETHCS OIHE i3 BIUIUBIB, SIKE Ma€ HE
HAJITO BEJHMKHIA BIUIMB Ha 00’€KT, a00 K CHCTEMa BiIMOBISETHCS Ha OYIb-SKUI
BIUIHB Ha 00’ekT. Lle Bka3ye Ha Te, IO B CHCTEMi YIpaBIiHHSA HeMae HEOOXiTHOI
iH(opMarii mpo cBOIO NMOBEAIHKY B JaHiil cutyauii. ToOTO aHamizaTop BU3HAYa€e 4n
€ CUTYAIIis IO CKJIanacs mpoOIEeMHO0.

BusnavenHsi craHy (pyT00/1bHOr0 KJIy0y Ta 3a J0NOMOIoOI0 NMOKA3HMKIB
AisIbHOCTI Ta IX TpaekTopii. SIk Oyi0 3a3HadeHO BUINE, MPOOIEMHOIO CUTYAIIIEI0
HA3WBAEThCSI CYTTEBE BIIXWIEHHsS 3HAYeHb [MOKa3HWKAa JiSUIBHOCTI  Bif
3aIUTaHOBAHWX 3HA4eHb. J[1s1 GLIBII HAOYHOTO BimOOpa’keHHS MPOIeCy BUSBICHHS
MpoOJIeMHNX CHUTYaIliil 3acTocoBYIOTh rpadiknu. Ha Takux rpadikax BimoOpaxarTh
IDTAHOBY TPA€EKTOPito, 11 oOMexeHHs, (akTHIHY, TOOTO Ty, SKa CKIATAETHCS Ha
JAaHW MOMEHT dYacy. Tako Ha Takux Trpadikax BimOOpaKarOTh MPOTHO3HI
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TPAEKTOPii, BUXiJ SKUX 32 OOMEKEHHs TUTAHOBOI MOXKE Ka3aTH MPO HAOIM>KEHHS
npoOneMHoi cutyanii B MaitOytHii npomikok uacy. [Ipukian rtakoro rpadika
npezncraBiaeHnit Ha puc. 3. Bei mi TpaexTopii OyayroThCcS Ha OCHOBI JaHHX TIPO
MOKa3HUKH eeKTUBHOCTI misutbHOCTI K.

Puc. 3 — I'padiuna iHTepnpeTaiis BU3HaAUYSHHS MPOOJIEMHOT cuTyaii

Ilin HecnpusTIMBUM sIBUIIEM a0o sBumamMu B misuibHOCTI DK MoxHA
PO3YMITH OYIb-IKYy MPOOIEMHY CHTYallil0, BUKIUKAHY K 30BHINIHIMA (haKTOpaMH,
Tak 1 YMHHUKAMH BHYTPIITHHO (HipMOBOTO CEPEHOBUINA, KA TMPSAMO 3arpOXKye
icHyBanHO KoHKpeTHoro K. INpuumHu, sSKi MPOBOKYIOTh HECIPHUATIMBI 3MIHU
nozutii @K, Mmoxyrs Oyru pizHHMH 1 iX MOke OyTH 0e3:1iy, MpoTe pe3ysbTaTh iX
BIUIMBY Oarato B YoMy cx0OXi. CHMNTOMH BIUIMBY HECHPHATIMBHUX SBHII, SK
MIPaBWJIO, OAHI 1 Ti ’K: 3HIDKCHHS JIIKBIIHOCTI, BTpaTa MpHOYTKOBOCTI, (piHAHCOBOI
CTIHKOCTI, 3pOCTaHHS BUTPAT, 3MEHIIECHHS YaCTKU PUHKY, MaJIHHS KOHKYPEHTHOTO
cratycy i T.n1. BHacmigok CHIBHOTO 3B’S3Ky MK MOKa3HHKAaMH IisUTBHOCTI, IO
BU3HAYalOTh eKOHOMiuHe Oiaromoiydus DK, moripiieHHs OIHOTO 3 MOKa3HUKIB
¢ynkuionyBaras @K Tsarae 3a co0oro HeraifHe HeraTWBHE 3MiHa Oe3midi iHIINX,
pe3ysIbTaToM 4Oro € HeraiiHe JaBMHONOAiIOHe maminHs mo3unii @K, 3HmxeHHA
piBHs Horo mpuOyTkoBOCTI Ha puHKY. Llg cuTyarmis, MmO CYIpOBOIKYETHCS
MOCJIIZIOBHUM OCJTa0JIEHHSIM O3HaK KOHKypeHTHOi nepeBarn ®K, HazuBaerbcs
edekToM manaoyoro AomiHo. Takmii MpHOMM3HO 3arajJbHUII MEXaHi3M HACTaHHS
kpu3u (kpuzoBoro crany) ®OK, ta mignpuemcrsa B miioMmy. B3arani noHaTTs Kpuzu
€ y3araJlbHEHOI XapaKTEePUCTUKOK OyIb-SKHX HECHPHUATIMBUX SIBUI, 3 SKAMH
crukaetbes OK. Kpuza - 11e ekoHOMiuHa Kareropis, 1o BinoOpakae 3aralbHHA
HECTIPUSATIUBHUHN pe3ynbTaT aisibHoCTi @K (mianpueMcTBa) Ha IEBHUH Tepio yacy
3a OaratbMa mokasHMkamu. J[liarHoctnka crany ®K — wne npuiiHATTS
JBOATETEPHATHBHOTO PIillIEHHS PO HASBHICTh UM BiACYTHICTH KPHU30BOI CHUTYAIlil B
@K, Buxosuu 31 3Ha4€Hb [MOKA3HUKIB JisIbHOCTI.

MartemaTuune 3a6e3nedeHHs] BUpilIeHHs 3a/1a4i po3mi3HABaHHS CTaHy
¢yrdéonbHOoro KiayGy. VY 3araipHOMYy BUDISIII  MOXKHAa  BBaXKaTH, IIO

46 ISSN 2079-0023. Bicnux HTY «XIII». 2014. Ne 55 (1097)



nocipkyBanuii @K Moxxe mpuiiMaTu OJiHE 3 IBOX B3a€EMOBHUKIIIOUHUX CTaHIB: S| —
HOpMaJbHE 1 S, — Kpu3oBe. PosmizHaBaHHs sIBJIsIE cOO0I0 HEOOX1IHICTh BiIHOIIEHHS
HEBiJIOMOTO CTaHy IO CHOCTEPIraeThes, 33JaHOTO CYKYIMHICTIO XN CIIOCTEPEKEHb
HaJ Horo o3Hakamu X, X, ..., X,

Xll XIZ A Xln
¥ _ Xy Xy o X,
X X X

pl p2 e pn

>

IO OJHOTO 3 ABOX B3acMOBHKIIOUYHHX cTaHiB S; abo S,. Koxumii crosOensn

Xy
- x2i _( T-_12 . } 6 . o
X; = = (X5 Xg 500X ,) 5i=1,2,...1, Martpumi X, siBIsie cOOOKO p-MipHUI
X,
BEKTOp CIIOCTEPEXKYBAHMX 3HAueHb p O3HaK X, X,, ..., X, BiloOpaxKyBaHMX

HAMOUTBPIT BaXJTHBI AU pO3Mi3HaBaHHS BiacTUBOcTi. Habip o3HaK p, 3a3Bmyail, €
OJTHAKOBUM TSI BCiX po3mi3HaBaHWX KiaciB Sy, S,. SAkmo xoxuuit kmac S; i S,
OITUCYETHCS CBOIM HAabOpPOM O3HAK, TO 3ajadya pO3Ii3HABaHHS CTA€ TPHUBIAILHOIO,
OCKIUJIBKH OJHO3HAYHE BiIHECEHHS HAABHOI CYKYITHOCTI CIIOCTEPEXEHb 10 IIEBHOTO
KJIacy JIETKO 3JIHCHIOETBCS 1O HaOopy CKiIagoBMX ii O3Hak. TakuMm 4YnmHOM,
PO3IILAAEThCS 3a/1aua IPUHAIEKHOCTI CIOCTEPEKYBAHOTO CTaHy J10 OJJHOTO 3 JIBOX
knaciB S, Sp, OMUCYBaHUX OJHAKOBUM JUIS BCiX KjaciB Habopom o3Hak X, X, ...,
X,. Ilpu 11bOMYy BiJIMIHHICTh MIX KJacamu OyJe BUABIATHCS TUIBKH B TOMY, 110 B
pi3HUX 00’€KTiB OJHI 1 Ti )X 03HAKK OYIyTh MaTH Pi3Hi XapaKTEPUCTHKH (KiJIbKiCHI,
AKICHI Ta iHmi), i I OyAb-Akoro Habopy o3Hak X, X, ..., X, MOXKHa 3amaTu
MpaBWIIa, 3TIAHO 3 SKUMH JBOM KjiacaM S i S,CTaBUTBCSA y BiNIMOBIAHICTH BEKTOP
d 12-

12
dl
dy,=|...
12
d,
b
IO CKJIAJA€ThCS 13 p CKAIAPIB, [0 HA3UBAIOTHCS MIKKIACOBHUMH BIJCTAHSIMH, i
BHPaXaIOTh CTYITIHD BiIMIHHOCTI y ITUX KJIACIB XapaKTepUCTHK JaHUX 03HaK. Bubip
ONITHMAIILHOTO BUPIIIANGHOIO MpaBWiia, IO JO3BOJSIE HAWKpAlIUM YHHOM
BiTHOCHTH KOHTPOJBHY BHOIPKY CIIOCTEPEKEHb IO OJHOTO 3 B3a€MOBHKIFOUHHUX
kimacie S; Ta S, NPOBOOUTBECS B BIANOBIZHOCTI 3 TEOPIEI CTATHCTUYHUX
pimrens [1,2,3] 3 BHKOPHUCTaHHSAM XapaKTEPHCTHUK, OTPUMaHHX B TMpOIIeci
HaByaHHS. Y paMKax Iii€i Teopii Bci BUIOM BHpILI&JIbHUX INPAaBWI 3aCHOBaHI Ha
(dopmMyBaHHI cTaBieHHs mpapnomnoidHocti L (abo itoro snorapudma In/) i Horo
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mopiBHAHHI 3 meBHUM moporoM C (a6o InC) (3HaYCHHSA SIKOTO BU3HAYAETHCS
oOpaHuM KpuTepieM sikocTi [2, 3]):

71 el
. Wx|S) > ~ _ o w(x]|S,) >
L(x): ,\(_| 1) 1 1nL(x)= ,\(_| 1) 0
w(x|S,) < w(x]S,) <
e V2
2

e Wy(X1, X2, ...,%,|S;) - yMOBHa CHiJbHAa INIIBHICTL HMOBIPHOCTI BEKTOPIB
BHOIPKOBUX 3HA4Y€Hb X, Xy, ..., X, (PYHKIiA MpaBIOMOAiIOHOCTI) 3a YMOBH IX
MPUHAJIEKHOCTI 10 Knacy S, j = 1, 2. OHak AKIIo B Teopil CTATUCTUYHMX PIllIEHb
3a3HaYEH IMUIBHOCTI  W,(X1, X2, ..., X,|S;)) € anpiopHO BIJOMHUMH, TO B

CTaTHCTHYHOMY pO3Mi3HAaBaHHI BOHM B INPUHIMIII HE BiJIOMi, BHACHIiJIOK 4Oro B
BUpIIIANbHE MPABWIO IIJICTABISIOTbCS HE BJIACHE IMIIBHOCTI HMOBIpHOCTI
WilX1, X2, o, X0|S)), @ X OLIHKHM W, (X}, X5,...,%, | §;), OfepxKyBaHi B mpowueci

HABYaHHS, TOMY B BHpIIIATLHOMY mpaBuii 3 moporomM C MOPIBHIOETHCS BKE HE
camMe BiIHOIIEHHS MMPaBIONOAiOHOCTI L, a ifoTo oIiHKa [ :
7
[= W, (X, X,,...%, | §)) >
W, (X, Xp50.%, | S,) <

72

Ilpu L = C mnpuiimMaeTbes pilleHHSA ¥, : KOHTPOJbHAa BHOIpKa HAEKHUTH
Kiacy Sy, B iHmomy Bunaaky (mpu L < C) BOHA BBXKAETHCS, MO0 HATSKUTH KIIACy
S, i, BUXOJAYH 3 UBOTO, IPUMMAETBCS PIlIEHHS )/, .

Po3poOka npukiIagHOro NporpamMHoOro 3ade3medyeHHs IS NIATPUMKHU
NPUHHATTS pillleHb 110/10 BU3HAYEHHS cTaHy (yTO0JBHOrO0 Kiayoy. B cydacHux
YMOBaxX BHPIIICHHS CXOXHUX 3a/1a4 € MPAKTHYHO HEMOXIMBUM. Lle moscHIoeThCs
BenM4Ye3HUMH oOcsramMu  iHpopmamii mo o0pobnserses. g monermmeHHS
BUpIIICHHA 3ajadi po3Mi3HaBaHHA cTaHy (yTOompHOTO KIIyOy HEOOXigHO
peamizyBatu 0a3y gaHuX, ska O 30epiraa Ta 0oOpoOJIOBana BCHO HEOOXiTHY
CTaTUCTHYHY iH(popMartiro. B 6a3i qaHux Takox 30epiratumeTses Bes iH(popMarlris
npo (yrOonpHUI KIYO 1 WOTO MOKa3HUKH €()EKTUBHOCTI [ISUIBHOCTI, 3HAYCHHS
SKHX BHKOPHCTOBYBATUMYTBHCSI B XOJI peaizalii alrOpuTMy BH3HAYCHHS CTaHy
¢yTtOoapHOTO KIyOy. Mozenb naHMX Takoi 0a3u JaHMX IpelcTaBlieHa Ha puc. 4.
Po3pobrnene mporpamnHe 3a0e3nedeHHs IMOBHICTIO OpPi€EHTOBaHE Ha KiHIIEBOTO
KOPHUCTYBaua Ta 3a0e3rneuye podoTy 3 po3po0IieHO 0a3010 JaHUX. 3a JOMOMOTO0
MPOrpaMHOro 3a0e3MeUYeHHS KOPUCTYBad MOXE IIEperIsaTH, KOperyBarH,
BHJIAJISITH, I0JIaBaTH HEOOXiaHI JaHi 10 0a3u TaHuX.
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Puc. 4 — Monens gaHux

Takox y KOpuUCTyBada € MOXJIHBICTE (QOpPMyBaTH 3BITH, SKi MOXYTh
3aliKaBUTH HOTO, HANPUKJIA] TYpHIpHY TaONMLIO Ha JaHUH MOMEHT uacy. [lpu
BHU3HAUCHHI CTaHy (QyTOONBHOrO KIIy0y KOPHCTYBad Ma€ MOXIIMBICTH BHOpaTH
nokasHuku AisutbHOCTI ®PK, siKi HOro I(iKaBiATh, Ta 3pOOMTH 3a IOMOMOTOO
MIPOTPaMHOTO 3a0E3MEUYeHHsT BIAMOBiIAHI PO3PaXyHKH IS TOTO IIOO OTpUMATH
KiHIeBUHA pe3ynabTaT — BU3HadeHHs cTrany ®K. B3aeMoBimHOCHMHM Ta 3aI€KHOCTI
MDK TpyIIaMH BapiaHTIB BUKOPHCTaHHS Ta MIFOYUX OcCi0, sKi OepyTh yd4acTe y
MPOIIeCi MPEICTABICHO 3a JOTIOMOTOI0 JiarpaMu BapiaHTiB BHUKOPWCTAHHS, sKa
npezncraBiaeHa Ha puc. 5. IlporpamHe 3a0e3meueHHs Oyno peanizoBaHO 3a
JIOIIOMOT'0I0 IHTETPOBAHOTO CEPEIOBUINA PO3POOKH IMPOTPaMHOTO 3a0e3MeUeHHs
Microsoft Visual Studio 2008 ta MoBu mporpamysanns C#. baza nmannx Oyna
po3po0iieHa 3a JOMOMOTOK CHCTEMH YIPAaBIiHHSA PESAMIHHUME 0a3aMu JaHUX
Microsoft SQL Server 2008.

Hpuxaan BupimeHHs 3aga4i po3misHaBaHHSA cTaHy (QyT00JbHOIO KiIy0y.
Crix 3a3HaYUTH, IO BHUXiMHI CTaTHCTUYHI JaHi, IKi BUKOPHCTOBYIOTHCS B JAHOMY
MPUKJIAAI € KOMEpIiHHOI0 TAaeEMHHUICI0 1 HE TUIATAlOTh IIHPOKOMY
PO3MOBCIOKEHHIO, TOMY B TPHKJIALl BHKOPHCTOBYIOTBCS YMOBHI JIaHi,
MaKCHMaJbHO HAOJIMIKEHI IO pealbHUX.
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Puc. 5 — Jliarpama BapiaHTiB BHKOPHCTaHHS

PosrisiHeMo mpuKian iarHOCTyBaHHsS cTaHy JociimpkyBaHoro ®K «Z» y
TIOPIBHSIHHI 3 YCIIITHUMH (QyTOOTBPHUMHE KITyO0aMu «A», «B, «C», gKi BITHOCATHCS
no kmacy S, i kpuzoBumu «D» Ta «E», sKki BimHOCATBCS OO Kiacy S,. s
miarHocTyBaHHA craHy K Bi3pbMeMO HACTYIIHI MOKa3HWUKU [iSUTBHOCTI: 00’€M
peanizanii KBUTKIB 3a pik, NpUOYTOK Bij peanizarii kKiyOHOI CUMBOJIIKH, BUTPATH
Ha TpaHc(epH (THC TPH.). YCi XapaKTepUCTUKH (yTOONFHUX KITYOIB IpEACTaBICHI
B TAOJIHIII HIDKYE.

Crnix TakoX 3ayBaXWTH, IIO B pEATbHMX YMOBAaX IEPETiK IOKa3HHKIB
JUSUTBHOCTI, Ha OCHOBI SKHX pPOOUTHCS PO3PAXYHOK MOXKE OYTH CYTTEBO
301TIBIICHNH, ajle Ha pe3yNbTaT TaKi 3MiHU HE BIUTUBATEMYTh. TaK0X MOXIHBUM €
BUKOPUCTAHHS OIHOTO IIOKa3HWKA [IiSUIbHOCTI (hyrOoSpHOrO KiIyOy, SKIIO
JOCITITHUKA I[IKaBUTh CUTYaIlisl, KA TOB’s3aHa TITBKH 3 MM MTOKa3HUKOM. Takox
ckimam kiacie S; Tta S, B peaJpbHHMX yMOBaX MoXKe 30UIbIIyBaTHCh, abo
3MEHIITYBATHCh.

B pesynbTaTi po3B’s3aHHA 3aja4i BU3HAYCHHS CTaHy (pyTOOIBHOTO KIyOy 3a

NOKa3HUKaMH MPEACTaBICHUMH B TaOJHIII BUIE, OTPUMAHO OLIHKY InL
InL =87.139

Tak sx InL=87.139 > 0, nocnimxyBanuii hyT6ONLHUI KIYO € yCHilIHEM 3a
00paHUMH TIOKa3HUKaMH €()eKTHBHOCTI.
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Tabnuug 1 — JlaHi Ipo MOKa3HUKHU AISIIBHOCTI PyTOOIBHOTO KIIyOy

okasHuKy (S)) yenimui ®K (S,) xpuzoBi DK HocnimxyBanuit @K
AIBHOCT DK «A» DK «By» DK «C» ®K «D» DK «E» «Z»
00’em
peanizamii

4815,4 3276,6 3865,3 4051,4 25223 4473,1

KBUTKIB 32
piK, THC. TPH

TIpudyTox
Bizl
peaizamii
KITyOHOT
CHMBOJIIKH,
MIIH. TPH

755,3 181,1 622,8 341,0 61,8 693,2

Burparu nHa
TpaHchepH, 566,2 3391,9 948,1 398,4 646,2 1111,6
THC. TPH

BucnoBku. Y npencrasieHiii po6oti OyB po3IJISHYTHII OAWH 3 MiIXOIIB JI0
BHU3HAUCHHS CTaHy MiINPUEMCTBA, 30KpeMa (yTOompHOTO KIiryOy. s peaizarii
TaKOTo MiIX0Ay Oyno po3pobieHo MpHKIIagHEe MporpamMHe 3abes3nedeHHs Ta 0aza
JMAHUX, OYJTH BUJUICHI MOKAa3HUKU €(PEKTHBHOCTI isNTBHOCTI (yTOOIBHOTO KIIyOy,
SKi BimOOpa)aroTh HOTO OCOOJMBOCTI Ta BHPI3HAIOTH (PYyTOONBHMIA KIyO cepen
IHIIHAX ITiIPHEMCTB.
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