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BCTYI

3pocTatoda  MONYNSAPHICTb W aKTyaslbHICTb  BCEBIYHOr0  3aCTOCYBaHHS
iHthopMaLinHMx TexHonorin (IT) B ynpaBniHHI colianbHO-eKOHOMIYHUMW 06’ €KTaMK
Ta cMcTemMamu 06yMOoB/ieHa cneLngikor BNacCTUBOCTEN, AKI NpUTaMaHHi cyyacHum IT.
Lle cynep-noTy>HOCTI  Cy4aCHMX KOMM'HOTEPHUX 3aco0iB  Ta  MEPeXeBUX
TeNeKOMYHiKaliil, AKi CnpualoTb  NOAOMAHHIO MNPIPBA  MiXX E€KOHOMIKOH i
MaTemMaTUKOK Ta 403BONAKTL BUKOPUCTOBYBATU Cy4YacCHi aHa/TiTUYHI Ta CTAaTUCTUYHI
METOAM LWO0A0 CTPYKTYPYBaHHA [LaHMX Ta 00’€KTIiB, a TaKOXX METOAN MALLMHHOro
HaBYaHHA Ta IHTENeKTya/lbHOro aHanisy fAaHux Ans  BUPIWEHHSA  cnabko
(hopManizoBaHUX 3aBfaHb YMpaB/iHHS, O0OpPOOKM BeMKUX O06’eMIB  [aHMX,
pauioHanizauil  NOACBKOT  npaui, B3aEMOBIAHOCMH  MDK  opraHisadiamy  Ta
LliNecnpssAMOBaHOro yrpae/iHHA B paMKaxX OKPeMMX OpraHisaliinHUX CUCTEM, a TaKoX
NiAKNHOYEHHS [0 €EANHOrO0 iHPOPMaLiAHOIO NPOCTOPY — EKOHOMIYHOIO 1 OCBITHLOTO.

B po6oTi po3rnaHyTo BaXkKnvBi npobnemu po3pobku BignosigHux IT wopno
MOZENIOBAHHA  MNPeAMeTHMX  06fiacTeld  IHTENEeKTyaslbHOro  Kanitany — Ta
CTPYKTYPYBaHHSi Ta IHTENeKTyalbHOro aHanidy [aHuX npo CTaH Ccouia/ibHO-
EeKOHOMIYHMX O06’€KTiB Ta MNPOUeCiB TaKi fK: YNPaBAiHHA IHTeNEKTya/lbHUM
noTeHLianoM opraHisauii, iHHoBaLisiMKX Ta iHpopMaLiiHUMK pecypcamm, CTBOPEHHSM
IHTENeKTYyaNbHOT MPOAYKLUii, NMiABULLEHHA AKOCTI OCBITM B BULMX Ta cneuiasibHUX
HaBYa/lbHMX  3aKnajax Ta  oOpradisauii  creuianizoBaHoro  6i6nioTeyHo-
iHhopMaLitHOro 06CNyroByBaHHSA 3 BpaxXyBaHHAM NepeBaXXHUX iHTEPEeCiB Ta BUMOT .
Mpn oMY 0CO6/IMBOT YBarn NOTPedye po3rnsag npo6siem NoB’a3aHNX 3 NPOCYBaHHAM
B MOLUYKOBMX CUCTEMAX OCBITHIX Ta iHWNX Be6G-pecypciB 3 AUHAMIYHUM KOHTEHTOM,
ynpaB/iHHA LIHOBMM PYyXOM Ha (DiHAHCOBMX PUMHKaX, a TaKoX PO3pobKa Cy4vacHMX
MeToZiB nobyaoBu opmanbHUX THOPMALiiHUX MOAeNein Ans 3acTOCyBaHHS Npw
NpPoBefeHHI npoueayp iaeHTUQIKaLiT Ans Takux 3adad K 3abe3neyvyeHHs HafilnHoro
KaHasly 3B’A3KY MpWU AUCTaHLinHOMY 30HAYBaHHI 3eMHOT NMOBEPXHI Mij Yac po3pobKu
KOPUCHMX pecypciB abo nepefaBaHHi cTeraHorpagivyHoi iHgopmauii no BiAKPUTUX

KaHasiax, Pi3HOMaHITHUX 3afa4vax f4iarHOCTUKM 06°€KTIB PI3HOT PI3MYHOT NPUPOAN.



1 MOAENKOBAHHSA MPEAMETHOI OB/ACTI IHTE/IEKTYA/IBHOIO
KANITANY

1.1 Br3HayeHHs Ta OLjiHKa (PaKTopiB (DOPMYHOUMX IHTENEKTYa/IbHUIA MOTeHLias

opraHisauii

B ymoBax cy4aCHOCTI TEXHO/OriYHa PeBO/IHOL IS, OCHOBOO AKOT € iHpopmaLiiHi
TEXHOJONT 3aHOBO (JOpMYyE MatepialbHy OCHOBY CYCMifbCTBa, [€ TrO/fIOBHUM
[DKEpPesioM  MPOAYKTUBHOCTI  CTaloTb  IHTeNeKTyaslbHi  pecypcu. Ha  3MmiHy
IHAYCTpiaibHOMY BMPOGHULTBY NPUXOAUTb EKOHOMIKA, L0 3aCHOBaHa Ha 3HaHHAX
(knowledge-based economy). [Jo OCHOBHWMX Ti O03HaK MOXHa BIAHECTWM HaCTYyIMHe:
IHTeNeKTyanizauis BWMKOPUCTOBYBAHUX TEXHOMOFIN ANa  PIi3KOro  MifgBuULLIEHHS
MPOAYKTMBHOCTI npai; 3pOCTaHHA HayKOMICTKOI CK1afoBol TOBapiB; MiABULLEHHS
3Ha4YeHHS [iSNbHOCTI, WO NOB'A3aHa 3 BUPOOHWULITBOM, 36epiraHHAM, nepejayeto Ta
OTPUMAHHAM 3HaHb; CKOPOYEHHSA >XUTTEBOrO LMKY NPOAYKUIT 1 HeobxigHiCTb
MOCTINHOrO BMPOBaPKEHHS IHHOBALIN [1]. Y UMX ymMOBax CTiilKe (DYHKLIOHYBaHHS |
PO3BUTOK KOXHOI OpraHi3auii B 3Ha4YHin Mipi 3anexuTb Bif 11 iHTeNeKTyanbHOro
noteHuiany (1), Aknia 06'eAHYE OCBITY, HayKy, TEXHONOTIT, BCi BUAWN IHTeNEKTya/IbHOI
piancHocTi. 1T 3a6e3nedvye BiANOBIgHWIA piBeHb iHTenekTyasibHoro Kanitany (1K)
opraHisauii i N03UTMBHO BMN/NBAE Ha T iIHHOBALIHY AisNbHICTb. Ha Xanb, CbOroaHi B
eKOHOMIL YKpalHM 0CO6/MBO rOCTPO CTOITb MPo6/seMa CTBOPEHHS CMPUATINBUX
YMOB A/ hopMyBaHHs 1K opraHisauii Ha 0CHOBI e(0eKTMBHOI0 BUKOPUCTaHHSA 11 IT1. B
pamKax BUpILLEHHS Liel NpobneMn akTyalbHUM CTaHe 3aBAaHHS BMMIpHOBaHHSA Ta
ouiHku I, AK CyKyMHOCTI pecypciB, AKi opraHisawis MoXKe BUKOPUCTOBYBATM Y CBOIiA
rocnofapcbKin AisNbHOCTI, WO6 MaTM MOXIMBICTb 3alimMaTy Nigupyodi nosuuii Ha
PUHKY HOBUX TOBapiB i nocnyr [2, 3].

3 iHWoro 60Ky 3aBAaHHA BM3HaYeHHS (hakTopiB, Wo GopmytoThb I opraHizaii
ANA nojanblloi OUIHKKM, BIAHOCUTLCA [0 Knacy BaXKO (Popmasii3oBaHMX 3aBAaHb |
BUMarae A1 CBOro pilleHHs 3aCTOCYBaHHA METOAIB i Mofenen iHTeNeKTyanbHOro

aHanisy gaHmx (IAL). Cepea metogis i mogenei |AL 0CO6/MBO LLUMPOKE 3aCTOCYBaHHS
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Ha Cy4YacHOMY eTani 3HaxoasaTb Heripomepexxesi TexHonorii (HT). MobyaosaHi 3a

aHasorieto 3 NIOACLKOK HEMPOCUCTEMM, BOHW [03BONAIOTL NOEAHYBATU MOXK/IMBOCTI
KOMMN'FOTEPHUX TEXHOJIOTIA MO 06po6Li faHUX i3 34I6HOCTAMW NMIOANHW [0 aHanisy,
y3ara/lbHeHHS1 | PO3MNi3HaBaHHA. Y MOPIBHAHHI 3  TpaauuinHUMK  MeToaamu
MaTeMaTMYHOT CTaTUCTUKM, KnacudikaLii Ta anpokcumadii, HT 3abe3neuytoTb 4OCUTb
BUCOKY SIKIiCTb PilLIEHb MPWY MEHLLUX BUTPaTax. BOHW 103BONSAOTL BUABAATU HENIHINHI
3aKOHOMIPHOCTI B HEOAHOPIAHMX AaHWX, WO CWIbHO 3a4yMmseHi, Jal0Tb XOPOLUi
pe3ynbTaT¥ NpU BESIMKOMY YMUC/I BXIAHWMX MapameTpisB i 3abe3nedvytoTb afleKBaTHi
PILUEHHA MPW BIAHOCHO HEBENMKUX 00CcArax AaHux, WO aHani3yrTbCA. 3apa3 BXe
HakonuyeHo 6araTuii AOCBIA4 YCMIWHOrO BMKOpUCTaHHA HT aHanitTukammn Ta
KepiBHMKaMW KOMMaHih B Oi3Hec-godaTkax. [nsa UMX KaTeropi KOpWCTyBauiB
PO3pP06MAOTLCA  IHCTPYMEHTA/IbHI  3aC00M  BMCOKOTO  PiBHSA, WO [A03BONSAKTb
BUPILLYBATN [OCUTb CKNafHI MpPakTUYHI 3aBAaHHA 6e3 cneuiaibHOI MaTemMaTuyHOl
NiAroTOBKM.

TakMM 4YMHOM, MOXHa CcqopmynoBaTM METY [aHOr0 [AOCHIMKEHHS, K
BU3HAYeHHSA | aHasli3 K/IYOBUX NOKasHUKIB ((hakTopiB) BMNAMBAOTL Ha (DOPMYBaHHS
IMN opraHisauii i po3pobka MeTOAMKM TX KifIbKICHOT Ta AKICHOT OUIHKW Ha OCHOBI
HepOMePEXEBUX TEXHOOTIiA.

Y cyuvacHili eKOHOMIYHIn niTepaTypi He iCHYE O[HO3HAYHOr0 BU3HAYEHHS
MOHATTA «IHTENEKTYa/lbHUIN MOTeHUian», TOMY aKTyalbHUM € [OCMIIKEHHA MOro
CKNagoBux. BupainawTb HacTymnHi OCHOBHI cknafosi IT1: NHOACBKWUIA | couianbHWIA
KaniTan; CTPYKTYPHWA abo opraHi3auiiHWMin Kanitan, CMOXWBYWA, PUHKOBUIA abo
KNieHTCbKMIA KaniTtan [4]. MpoaHanizyemo cknagosi I (puc. 1.1).

NMoacbknid kanitan (human capital) — CyKynHiCTb iHTENEKTYaIbHUX 34i6HOCTEN
| MPaKTUYHUX HaBMYOK, OTPUMAHWX B MPOLECI OCBITU | NPaKTUYHOT AiANbHOCTI
MOANHN. Lle Hoy-xay (iHTefeKTyaslbHa BNACHICTb), HeBiAA4iNbHI Bif KOHKPETHOI
(hi3nuHOT 0cobu. JTACLKMIA KaniTan — ronoBHUA (hakTop (POPMYBaHHS i PO3BUTKY
IHHOBAUiHOT E€KOHOMIKM Ta E€KOHOMIKM 3HaHb. BiH He MOXe OyTW BNacCHICTHO
opraHizauii, Tak fK € HEeBiJ'EMHO 4YaCTMHOK OCOOGUCTOCTEN CNIBPOBITHUKIB.

OpraHisalist MoXe N1LLe NparHyTy 0 BUNYyYeHHS MakKCUManbHO MOXMBOT BUTOAM 3
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PO6OTN KOXHOrO CriBpobITHMKA, MOKM BIH Mpautoe Ha Hel, Kepykoun (akTopamu

noacbKoro Kanitany (puc. 1.1). HeobXigHO 3ayBaXkKUTH, WO MHOACLKNIA KaniTan He €
MPOCTOK  CYKYMHICTHO 3HaHb, 34I0HOCTE Ta SAKOCTE KOXHOro OKpPemoro
CNiBPOGITHMKA, TOMY LU0 TifIbKN B KONEKTUBHIN POBOTI NPOSBNAETLCA CUHEPTiIYHNIA
edheKT, AKMn GaraTopa3oBo 36i/blUye ePeKTUBHICTb IHAMBIAYA/IbHUX pPilleHb. ToMy

HEeBiJ'EMH/M KOMMOHEHTOM NFOACLKOI0 KaniTany € couianbHUi Kanitan.

PucyHok 1.1 — CTpyKTypa IHTEeNeKTYa/lbHOro noTeHuiany

CouianbHuii Kanitan (social capital) — e ncuxonoriyHa CymiCHICTb, 3B'A3KN MiXK

NIOABMU 1 3/1eXKHI BiJ HAX HOPMUW AOBIpW Ta NOBELIHKM, AKI CTBOPHOKOTH MeXaHi3m



12
couianbHOT B3aeMofii. B opraHisauii couianbHWUA KaniTan € nycKOBUM MeXaHi3MOM

ANa cnienpayi i NOWWPEHHA 3HaHb, OCKiNIbKW BIiH [a€ OCHOBY AN KOMYHiKauiT,
B3aEMOZIT Ta KoopAnHaLii.

CTpyKTYypHUIA abo opraHi3auiiHuin kanitan (structural or organizational capital)
— opraHi3auiiH1ii | ynpaBniHCbKWA AOCBIA, 3HAHHA, KBaniikawis, TO6TO 34aTHICTb A0
BUKOPUCTaHHSI CBOrO /IHOACLKOro Kanitany Ans eeKTUBHOIO AOCATHEHHS Linel
opraHisauii. CTPYKTYpHWUA Kanital € HaWbinbl  PI3HOPILHOK  YaCTUHOK
IHTENEeKTyaNnbHOro Kanitany, $Ka HalbinbLIOK MIpoK BIAMOBIAAaE TOMY, LUO
Ha3nBaeTbCA HematepianbHi aktuem (HMA). o CTPYKTYpPHOMY KaniTany Hanexarb
cucTemMatn3oBaHi 3HaHHA — HOy-Xay BiAginbHI Big (pisvHUX oci6 (mpauiBHMKIB).
TakMM 4MHOM, HOy-xay (IHTeneKTya/lbHa B/IACHICTb) BUABNSAKOTLCA YaCTUHOK SK
NIOACLKOro, TaK | CTPYKTYpHOro kanitany. KoprnopatuBHa Ky/bTypa TakoX €
4aCTUHOKO COLia/IbHOrO i CTPYKTYpHOro Kanitasy. KopnopaTvBHa KynbTypa — Le
SKUNACb BHYTPILLHIM 3Bif MOHATb, BiJOMWI | 3p03yMinniA yciMm cniBpoGiTHUKaM: Le
LIHHOCTI, Micif, 6ayeHHsi, HOpPMW MOBEAIHKN | KOMYHiKaLii, CUMBOMKX, CMoco6u
BefleHHA cnpaB i Tak fani. MoxHa cKasaTu, L0 Came HasBHICTb KOpPMopaTUBHOI
KyNbTYpW B KIHLEBOMY NiACYMKY CTBOPIOE YHiKasibHe 0611M44s opraHisaii i BU3Havae
0611448 Ti TUNOBMX KNIEHTIB | NapTHepIB.

Cnoxuumii abo pPUHKOBUI (KNIEHTCbKMIA) KaniTan (consumer or market
(customer) capital) opraHizauii — Lie cucTemMa CTiNKMX 3B'A3KIB i BiJHOCKH 3 K/liEHTaMK
| cnoXuBayamuy, fKa 3abesnevye MOX/IMBICTb MNPOAYKTUBHOIO CHiNKYBaHHSA |
B3a€EMOAIT 3 NepcoHanoM opraHisauii 3aas 3a6e3neveHHs iXHix notpe6. CnoXxnBUni
KaniTa/l 4acTo BM3HAYaETbCA K «Kanitaa Bi4HOCUH». [linoBa penyTauis opraHisauii
AK YacTMHa CMOXWBYOro Kanitasy CKMafaeTbCA 3 eTUYHUX | MOBELIHKOBMX HOPM i
couianbHoT BIAMOBIAANILHOCTI. AKLLO0 OpraHisalis KOPUCTYETbCA 40BIPOHD, BOHA MOXe
npogasaT¥ NPOAYKTU 3a BUWMMK LiHamu, 36ifbllyBaTU 06CArN  MPOAaXis,
KOPUCTYBaTMUCA BMCOKOK JIOASbHICTIO KNIEHTIB 1 CNIBPOGITHWUKIB, 3anyyaTn Ans
npauesnaliTyBaHHA Kpawmx daxisuis. CumMBonamy AinoBOT  penyTauii  4acTo
BUCTYMatOTb TOBAapPHI 3HaKW i bpeHAM. MapKeTUHroBa CTpaTeris € TakoX 4aCTUHOK

CMOXXMBYOro Kanitasly opraHisauii: BUGIP LifIbOBMX PUHKIB, CTBOPEHHS BiAMITHUX
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nepesar, CTUMY/HOBaHHA NOSANbHOCTI CMOXWUBaYiB, 6a3v AaHWX MPO KIIEHTIB i iX

aHanis, call-ueHTpu ans cnoXkmMeadyis Ta iH.

[nsa Toro, wo 6 Kpalle 3po3ymiTK B3aEMO03B'a30K MixX I i IK po3rnsHemo Taki
TEPMIHM AK HOBaLis | IHHOBaLis. ABTOPX NOAINAIOTL TOYKY 30pYy, AKa 3rigHo [5]
nepef6avae 3HATTH HEOAHO3HAYHOCTI B TPaKTyBaHHI LUX TEPMIHIB.

HoBaLis abo HOBOBBEAEHHS — BY/1b-AKWIN TBOPYMIA Pe3yNbTaT IHTeNeKTyaNbHOT
npaui (NOACLKOro Kanitany) y BUrAs4l HOBOI 1461, Ky BTISIEHO B (DOPMi BIAKPUTTS
abo BMHaxofdy, B TOMY YMUCAi [AOMOBHEHHA [0 BifOMOro; HOBOro Migxody B TexHiui,
eKOHOMiIL|i, ynpaBniHHI, couianbHin cdepi. HoBauis — HOBWW IHTENEKTYa/lbHWIA
NPoAyKT. HoBauis He NepeTBOPHOETLCA B IHHOBALLiKO 40 TUX Mip, MOKX BOHA He MoYHe
BUKOPUCTOBYBATMCS.

IHHOBaList — Lie HOBaLisl, IKa YBilLNA Y BXUTOK (CMOXMBaHHS). TaKUM YMHOM,
IHHOBaLia — LUe CTBOpeHa KMMOCb HOBauif, WO MepeTBOpeHa B pe3y/nbTaTi
iHHOBaUiiHOro npouecy (in — po3rnaaaeTbCst IK BXOAPKEHHS, MPOHUKHEHHS B cepeay)

Ta noyasia ocBoroBaTuca B BUpobHMLTBI (puc. 1.2).

PucyHok 1.2 — INepeTBOpPeHHS HoBaLii B IHHOBALiHO.

3rigHo [6] HoBauisi — Lie HOBWIA MPOAYKT, IHHOBALis — HOBA BUroAa. 3 iHLLIOro
6oky, IK MOXXHa BW3HAUYMTM SIK 3aCHOBaHi Ha 3B'A3KaX CTPYKTYPOBaHI 3HaHHA i
3Ai6HOCTI, IKUM NpUTamMaHHWIA NOoTeHLian PO3BUTKY | CTBOPEHHS BapToCTi [5, 6].

CtpykTypy IK MOXHa npefcTaBUTW Y BUMNSAAI CYKYMHOCTI 4BOX €/IEMEHTIB:
KaflpoBOro Kanitany — TO6TO «NPOAYKTUBHNX» aKTUBIB, LLIO CTBOPOKOTL abo 34aTHUX
CTBOPUTW BCI IHLLI €/IEMEHTM CTPYKTYPK, a TaKOX IHTeNeKTyaNbHOT BlacHOCTI. Lii ABa
efIEMEHTM BCTYMato4uM Yy B3aEMOAII0 MK CO60K0, (DOPMYIOTb TPETHO CKagoBy —
MapKeTMHIOBI aKTMBW OpraHisauii — To6To To, L0 cnpuse GopMyBaHHIO NMO3UTUBHOIO

o6pasy i 3a/1y4eHHIo crnoxusadis (puc. 1.3). Mpun ybomy BCi enemeHTn IK mMatoTh Lie
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A BHYTPILWHIO CTPYKTYpYy, TOOGTO B3aeMOAis nNpauiBHMKIB KOMMaHii ¢opmye
KOpnopatuBHY Ky/nbTypy, a 4aCTUHOK MapKeTUHroBMX akKTMBIB € [inosa

penyTauia i T.4.

PrcyHok 1.3 — CTpyKTypa iHTeNeKTyanbHOro Kanitany

Takum umHoMm, IK opraHizadii — ue Ksaniikauis, A0CBif4, MOTMBaLis
nepcoHany, 3HaHHA, TEXHONONIT I KaHa/IM KOMYHIiKauil, aifosa penyTauisa, Aki 34aTHi
CTBOPUTU [oJaHy BapTiCTb | 3abe3neunmTn KOHKYPeHTHI rnepeBary opraHisauii Ha
PUHKY. [JOCUTb CKNMafHO 3HaWTK 3acobu BumiptoBaHHA IK. Ane, TUM He MeHLLe,
ICHYIOTb MeTOAMKN OUIHKKM K, Taki fiK: MeTod pPMHKOBOI KaniTanisauil; KoegilieHT
To6iHa; KoedilieHT NpMOYTKOBOCTI HematepiasibHUX akTuBiB; MAGIC; moHiTop IK
K.E. CBei16i; HaBiratop CkaHgia; HeBuanmuii 6anaHc Konrad Group; 36ai1aHcoBaHa
cucTema nokasHUKiB HopToHa | KeneH; ekoHOMIYHA AofaHa BapTicTb Stern Stewart
and Co; meToamuka KoHcanTuHroBoi gipmn Ernst & Young «Measures that Matter»;
mogens b. SleBa «Value Chain Blueprint»; iHAeKC iHTenektyansHoro Kanitany (I1K-
iHAeKc); 6pokep TexHonorin (BT) i T.4.

OfHaK, He3BaXKaluM Ha BENMKY KIJIbKICTb fliTepaTypy Ta METOAMK MO
BUMIpIOBaHHIO Ta ouiHui IK, He iCHye OfHO3HA4yHOro BM3HayeHHA IK i egnHOro
YHiBepca/lbHOro nigxody Ao Woro ouiHku. IK 4yacTo OTOTOXHKOWTL 3 HMA i
HemaTepia/lbHUMK pecypcamu opradisauii. Crnpo6a Bu3HauMTK BapTicTb IK K
PI3HMLIO MiXK PUMHKOBOK BapTICTHO BCIX aKLin opradisauii Ta BapTicTiO i
MaTtepiasibHUX aKTUBIB He BUTPUMYE KPUTUKK K MIHIMYM 3 ABOX MPUYKH [3]:

— B BapTicTb IK BKtOYaeTbCA BapTicTb HMA, siKi CTaHOBNIATL MaitHOBI Npasa
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(npaBo Ha BOMOAIHHA 3eM/1EH0, MPABO Ha BOMOAIHHSA MPUPOLAHUMUK pecypcamMm Ta iHLLi);

— BIAOYBA€ETLCA MPAKTUYHO NOBHE OTOTOXHEHHA |K 3 HMA opraHisauii.

ICHye nigxig, aknin 1o3Bonse Bu3Hadaty IK vepes Bu3HaveHHs I opraHisauii,
Tomy o IK — dhopma Kanitanizauii IM. 3 iHWoro 60Ky, kanitanisauis (capitalisation)
— MEePeTBOPEHHS KOLUTIB Y [04aTKOBWIA KaniTan i A0AaTKOBI (hakTopy BUPOOHNLITBA, B
pe3ynbTaTi Yoro AoCAraeTbCs 36iNbLUEHHA PO3MIPY BMaCHMUX KOLUTIB.

Takum 4YnHOM, B33aEMOBMMB | B3aEMO3B'A30K I Ha npouec dopmysaHHa IK
MOXHa NpeAcTaBuTU B Takmil crocib (puc. 1.4) i MOXHa CKasaTu, L0 CYKYMHICTb
pecypciB, fki ¢opmytoTb I, ctae ronoBHum pecypcom y qopmysaHHi IK. B
KaniTanizauil I akTMBHO GepyTb Yy4yacTb IHTeNeKTyaslbHa BMACHICTb, KagpoBWiA
KaniTas i MapKeTUHroBi aKTUBW opraHisadii, TOMy HeobXifHO PO3pPO6UTN METOAMKY,

fKa BK/oYana 6 audepeHLiioBaHy OLiHKY KOXHOT 3 TPbOX CK/1af0BUX.

PucyHok 1.4 — NMepeTtBopeHHs ITTy IK

HeilpomepexxeBa TexHOMOris — iHhopMaLiiiHa TEXHONOTIA, WO OpieHToBaHa Ha
po6oTy 3 NOAI6HOK iHQOopMaLieto, NMTOMa Bara SIKOT B 3ara/lbHii eKOHOMIYHIN
iHthopMaLiT NocTiiHO 3pocTae. BiagMiHHICTb HT Bifg TpaguuiiHMX cnocobis 06po6Ku
eKOHOMIYHOT [HopMmauii nonsrae B 3amiHi  airOpUTMI30BaHOro (MOKPOKOBOIO)
aHani3y [JaHux Ha napanenbHy 06po6Ky BCbOro MacuBy iH(opMauii 3a AONOMOroH
MaLUNHHOIO HaBYaHHS.

Ak npasuio BignosigHo Ao HT BuXigHI faHi nodarTbes y BUTNALI Tabnuui,
O[IMH i3 CTOBMLIB SIKOT — 3HaYeHHS LiI/IbOBOr0 MoKasHuMKa (Hanpukniag, npmuéyTok abo
ob6cAr npojaxis), a pewTa — 3Ha4Y4eHHs (HakTopi, AKi 6e3nocepeHbO BMNIMBAKOTL Ha
Lli/IbOBE 3HaYeHHA (Hanpuknag, BUTPaTu Ha peknamy, BU3HaYeHHs Ce30HY, PerioHy Ta
iH.). dani opmyeTbcs (HaBYAETLCS) HEMpPOMeEpPEXeBa MO/ENb 3a/1EXXHOCTI 3HAYEHb

Li/IbOBOr0 MOKa3HWKa Bif 3HayeHb (akTopiB. BukopucTtaHHA 3acobiB Takoro
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MOZENOBaHHA A03BONSE NepernsaaTv B rpadiyHiii i aHaniTUUHIA hopMi 3a1eXHICTb

LliIbOBOr0 MOKa3HMKa Bifl KOXXHOro 3 006paHuMx (akTopiB npu ¢ikcoBaHMX i/abo
yCcepeaHeHNX 3HaYeHHSAX IHWKX (aKTopPIB, NepeBipATM TINOTE3N «LO0 AKLLO0»,
OLiHIOBaTM 3HAYMMICTb (aKTOPIB 3a CTYMNeHeM IX BM/MBY Ha LLiIbOBUIA MOKa3HUK, a
TaKOX MPOrHO3yBaTh 3HAYeHHS LiIbOBOr0 MOKa3HUKa BMXOAAYN 3 BIJOMUX 3HAYEHb
(hakTopis.

Y TepmiHax HT po3rnsgHemMo MeToauky ouiHku I opraHisauii Ha OCHOBI
BM3HAYeHHA (hakTopiB, WO BMNAMBAOTb Ha MOro (opmyBaHHA. [aHa MeToAmKa
3aCHOBaHa Ha iH(hopMaLiiHOMY Migxo4i A0 MOAENOBaHHS | CKafaETbCA 3 YHOTMPbOX
KPOKIB:

1. OTpumaHHA BXigHWX OaHuX. AHasi3 npeameTHOT obnacTi, BMGIp cucTeMm
03HaK | CKnagaHHA 6a3n BUXIAHUX OaHUX.

2. TonepegHs o06pobka. [lonepeaHs 006pobka fdaHUX (HOpPMYBaHHS,
cTaHAapTu3auis i T.4.) Ans nofdadi Ha BXig HerMpoHHOT Mepexi (HM), a Takox Bu6Ip
CUCTEMM KOAYBAHHA BUXIAHUX 3HayeHb, SAKWO Le HeobxigHO. 3aKiHYyeTbCA
nonepefgHss obpobka (HopmyBaHHAM HaBYa/bHOI, TeCTOBOI i/ab0 ek3ameHauiiHOT
BUOIPOK.

3. MpoeKkTyBaHHA, HaBYyaHHA i ouiHKa sikocTi HM. Bubip apxitektypn HM —
TOMONOTIT | anropuTMy HaBudaHHA. [Mig TOMONOriEld PO3YMIETLCS KiJIbKICTb LLUAPIB,
UMCNO HEeMpPOHIB B LWapax, BUA4 (YHKUIT akTuBauii HelpoHiB. HaByaHHA HM
BUKOHYETbLCS Ha OCHOBI HaBYa/IbHOT BUBIPKKU. OLiHMTK AKICTb poboT HM MOXHa Ha
OCHOBI TECTOBOI BMOIpPKM ab0o 3a iHLWMM KpuTepieM. Jani MOXIMBO ONTUMI3yBaTu
apxiTektypy HM — 3MeHWWUTU KiNbKiCTb HEMPOHIB, CKOPOTUTU MNPOCTIp O3HaK.
3yNUHUTLCA HeobXiAHO Ha BapiaHTi HM, AKnil 3a6e3nedye Halkpally 34aTHICTb A0
y3ara/ibHeHHs1 pe3ynbTaTtiB | OUIHUTU SKICTb Po60TM 3a AaHWMWU 3 TeCTOBOI
(eKk3ameHaLiiHOT) BUGIPKW.

4. BukopucTaHHa i giarHocTtuka HM. 3'acyBaTu CTyniHb BMAMBY Pi3HUX
YUWMHHWKIB Ha MPUIAHATE PiLLEHHSA (EBPUCTUYHWIA NigXia). MepekoHaTucs, Lo Mepexa
[ae HeOOXiAHY TOYHICTb Knacudikauil (Y1cno HenpaBuIbHO PO3Mi3HaHMUX NPUKNadiB

Mas10). [Mpn HeobXiAHOCTI NOBEPHYTLCA Ha eTan 2, 3MiHMBLUKX Cnocib npeacTaBNeHHs
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3pa3kiB abo 3MiHMBLUN 6a3y AaHUX.

Bigomo, wo npu iHdopmayiiiHOMy nigxoAdi 4O MOAENtOBaHHA BiAnpaBHOM
TOYKOK € [JaHi, WO XapakTepusylTb [OCHiApKyBaHWA O00'€eKT, a Mofesb
nignawToByeTbCs Nifg AiMCHICTb [7]. Lle KoHuenuis «moaenei Big gaHux» BUMarae
PETeNbHOro NiAXoAy A0 AKOCTI BUXIAHMX AaHWUX, OCKINbKMA MOMWUIKOBI, aHOMa/bHI |
3allyM/IeHI faHi MOXYTb MPUBECTU A0 MOAENEN i BUCHOBKIB, SIKi HE MalTb HISIKOTO
BiIHOLLIEHHA A0 [AIACHOCTI, TOMYy Aani peTeNbHO PO3rNsAacTbCa NepLunic - etar
npeacTas/ieHOT METOAMKN — OTPUMAHHA BXIHUX AaHWX.

[na (hopMyBaHHS CUCTEMM O3HaK Ana OuiHKK ITT BUXIiAHI (hakTopy HeobXigHO
PO36UTY Ha HACTYNHI rPynu:

— LLIO BM3Ha4al0Tb PUHKOBY BapTICTb IHTENEKTYa/IbHOT BMIACHOCTI OpraHisauii —
rpyna iHTenektyanbHoi BnacHocTi (1B);

— L0 BM3HAYaKOTb PUHKOBY BapTICTb MapKETMHIOBMX aKTUBIB OpraHisauii —
rpyna mapkeTuHrosmnx aktueis (FCAM);

— WO BM3HaYalOTb HAKICTb KaApoBOro Kamitasly 3a [AOMOMOroK 3HayeHb
BiAMOBIAHMX KOoeiLieHTIB — rpyna kagposoro Kanitany (I'KK);

— WO BM3Ha4al0Tb SKICTb OpraHisauiiHOro Kanitany 3a A0MOMOIOH 3HaYeHb
Koe(iLIEHTIB SKOCTI TEXHO/ONi | METO/IB BefIeHHS Oi3HeCy — rpyna opraHisawiiHoro
kanitany (FOK).

[o T'IB MOXHa BHECTU HAaCTYrHI (hakTopyu: 4YacToTa OHOBJ/IEHHA OCHOBHUX
(hOHAIB; KINbKICTb MOJAHUX B MaTEHTHI OHOPO 3afBOK Ha PeeCTpauilo MaTeHTiB.,
aBTOPCbKMX CBIAOUTB; KINIbKICTb TOBAapPHWX 3HaKiB; KIifIbKICTb BMPOBaXXeHNX
BUHaxX0AiB; 4OX0AM Bij nepeaadi Npas Ha iHTeNEKTYaslbHY BNACHICTb 3a NiLEeH3iInH1MK
I (PPaHLLM3HNX YTOA.

[o TAM MOXHa BHECTW HACTYMHI (DakTopu: KiNbKIiCTb BUCTaB/IEHUX PaXyHKIB
(KOHTpakKTiB); CNiBBiAHOLIEHHSA HOBUX i MOCTINHMX KNIEHTIB; AKiCHa (6a/lbHa) OLiHKa
OpeHAy opraHisauii 3a Ni3HaBaHICTHO, HEIMITYEMICTIO | T.[.; BapTiCHa OLiHKa bpeHay;
yacTKa PUHKY, SKY 3aiiMae 6peH/ opraHisauii; YacTka npoayKuUii 3 BUCOKMM CTYMNeHeM
[0[aHOT BapTOCTI; AKicHa (6anbHa) OLiHKa Mi3HaBaHOCTI opraHisauii B 30BHiLLHbOMY

cepefoBULLI; XapaKTepuCTMKa LUBWAKOCTI BUPILLIEHHA MPOMECINHNX MWUTaHb; vac
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MPOXOMKEHHS JOKYMEHTIB B IePXXaBHMX Ta IHLINX OpraHisayisix.

Jo KK MoxHa BHeCTM HaCcTynHi (hakTopu: MPOAYKTUBHICTL MpaLi;
3a/10BO/IEHICTb POOOTOND; pPIBEHb KOHMIKTHOCTI; MAMHHICTL KaapiB; KiJIbKICTb
CNIBPOGITHUKIB 3 BMLUOK OCBITOK, HAYKOBUMW 3BaHHAMMW, CTYMEHAMW, PiBEHb
npodecioHaniamy y BUrNAdi CepefAHbOro CTaxy pPoboTw 3a crieuiasbHICTHO; PiBEHb
y4yacCTi NepcoHasly B 3axofjax Mo MigBuLLEHHIO Keanigikauil (Kypcu, cemiHapw,
TPEHIHTW, APYTY OCBITY).

0o M3K MoXHa BIAHECTM HaCTYMHI (hakTOpW: YUCNO KIIEHTIB OpraHisauii;
TEXHOOrif ynpaBiiHHA KOHKYPEHTHUMU NepeBaramut (DipMun; TEXHOOTIA YMpaBiHHA
AKICTIO;  BMKOPUCTAHHA  MIDXKHapOAHWX  cUCTeM  ByXranTepcbkoro — 06Ky,
BUKOPUCTaHHSA [H(OpMaLinHNX ynpasnsiounx cuctem knacy MRPII i/abo ERP;
3acTocyBaHHd OLAP (online analytical processing), KDD i DM-TexHonoriu;
BnpoBamkeHHA CRM-cucTem.

B AkocTi  BuxigHOi  iH(opMauii  (LifbOBMX  MOKA3HWKIB)  MOXHa
BUKOPUCTOBYBATW: BapTiCHY OLiHKY iHTENeKTyaslbHOI BNACHOCTI, IK CYMYy HayKOBO-
pocnigHux po6it (HAP) i gocnifgHo-KOHCTpyKTOpChbkMxX pobit (HAAKP); BapTicHy
OLIHKY MapKeTUHIOBNX aKTUBIB — 06CAr NpoAaXiB TOBapiB (MOCAyr); BapTiCHY OLIHKY
Ka[lpoBOro Kanitany — o6car 3apobiTHOI NnaTu; BiHOLIEHHS PUHKOBOT BaPTOCTI akL,iil
00 6anaHCOBOO BapTICTHO aKLili opraHisauii — koeqilieHT TobiHa.

CopmoBaHa TakMM YMHOM Mapa 03HaK BXi[AHWI BEKTOP 3a 3HAYEHHAMMW 03HaK
3a rpynamv i BUXIAHWA BEKTOP OLIIHOK Lii/IbOBMX MOKA3HMKIB CKnafe 3anuc npo
BIAMOBIAHY OpraHi3ayito B 6a3i gaHMX 4na NofanbLioro MalMHHOIo HaBYaHHs. Adani
HeobXigHO cthopmyBaTK MOAIGHI 3annCK MO BCiX opraHisauisx, aKi 6epyTb y4acTb B
ekcnepumeHTi. HM HaBueHa Ha Takuil HaBYa/1bHI BUOIPLI 4O3BONIUTL 3MOAENOBATH
HeNiHIHI 3an1eXHOCTI MK 06pa3oM cepefoBuLLa OpraHisauii, Wwo 3agae craH i 1M1
(BuXiAHI hakTOpW) Ta BUXIAHUMM 3HAYEHHAMN, LLLO XapaKTepu3yoTb HOMep Knacy [0
AKOro MoXxHa BigHecTu oocar [N opraHizadir.

MpefcTaBneHa MeTOAMKA BWM3HAYEHHA Ta OLIHKW KMHOYOBUX (DAKTOPIB, L0
BMN/IMBaOTbL Ha hopMyBaHHA I opraHisauii Ha OCHOBI HEMPOMEPEXXEBNX TEXHOSIOT N

MOXe OyTW 3acTOCOBHA [A18 LUMPOKOrO Knacy BIiTUM3HAHWX — OpraHisaLiid.
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AKTYya/IbHICTb, CBOEYACHICTb | HEOOXIAHICTb PO3pPaxyHKIiB peaslbHOI PUHKOBOI

BapTOCTi aKTUBIB opraHi3auii Ha OCHOBI OUiHKK ITT opraHizauil NigTBepAKYETLCS
OYMKOKO — aHanitukie CBIiTOBOro 6aHKy, SKi pEeKOMeHAyKTb npu  BMOOpI
[AOBrOCTPOKOBMX NapTHEPIB BUXOAUTM 3 TOrO, WO IK opraHisaLii NOBUHEH CTaHOBUTY
He MeHwe 40% B 3arajibHiii CTPYKTYpi Kanitany. Toai i Tinbku Togi opraHisayis
BBAXKAETHCA MEPCreKTUBHOLO.

Migsofaun nigcyMKu, NifKPEecnMmo, Lo B NOCTIHAYCTPia/IbHOMY CYCNifibCTBI
IK € HanBaxmBilmMM (HakTOPOM BUPOOHMLTBA, AOMOBHIOKYM TPbOX( AKTOPHY
MOZ€eNb: 3eMns, npaus i Kanitan. A B HOBI iHoOpMaUiliHiii eKOHOMIL — eKOHOMIL,
3aCHOBAHOI Ha 3HaHHSAX, [)Kepeno NpoAyKTUBHOCTI NOMSArae B TEXHONOTIT reHepyBaHHS
3HaHb, BTI/IEHOT B OpraHi3auiiHO-ynpaBniHCbKOI AiSNIbHOCTI, IKa NepeTBOPOE PO6oYy
cunly B TBOpYY npatto, 3eM/t0 | Hagpa — B YMOBM BMPOOHWLTBA, 3a0LLaKEHHS — B

IHBECTULIT.

1.2 BpaxyBaHHS iH(hopMaLiT Bif npaveaasus B iHhopMaLivHiA Mogeni npeameTHOT
06nacTi «HaBYanbHWUIA NPOLLEC» AN KOHTPOSIHO SKOCTI IHTENEKTYa/IbHOT NPOoAYKUiT
BH3

B xofi cBOro CKnagHoro i cyrnepeynnBoro po3suTKY BONOHCLKMIA npouec AaB
noyaToK peopmi BULLOI OCBITH, fKa NMOBWHHA MepLl 3a BCe CNPUATK MiABULLEHHIO
AKOCTI OCBITW Ta KOpeKTyBaHHIO 1T 3micTy [8]. 3rigHo Bepcii 1ISO 9000: 2001 Buuie
KepiBHULTBO NiANpPUeEMCTBa, TOOTO BULLONO HaBYasibHOro 3aknagy (BH3) noBuHHe
3a6e3neynmT BMEBHEHICTb 3aMOBHMKAa B TOMY, LIO MOro notpebu i OYiKyBaHHS
BCTaHOB/IEHI | nepeBefieHi y BigNOBIAHI BUMOIM, WO MarTb Ha MeTi 3abe3neyunTy
N0BipYy 3 60KY 3aMOBHMKa, TOGTO MOro BUMOIM NOBHICTHO 3p03yMini i 3a40BoNEHI. Mpu
LIbOMY TaKOX repefdayvaeTbCsd HasABHICTb 3BOPOTHOIO 3B'A3KY, B HaLIOMY BUMagKy i3
npauegasuem. ToMy akTyasibHa npobnema 06/iKy Ta BpaxyBaHHSi BUMOI 3aMOBHUMKA |
AYMOK 3aljikaBneHnx ocib npu peanizauii cTpaTerii ynpaBniHHA SKIiCTHO B OCBITHIi
ctpepi [9].

Cnigyroun 6a30BMM NpUHLMNAM CUCTEMM MeHeKMeHTY akocTi (CMHA), ogHUM
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i3 rONOBHUX MNPUHUMMIB SIKOT € 3BOPOTHIN 3B'A30K BUPOOGHMKA i3 CMOXKMBavaMmMu,

MiAroToBKa crieyianicTiB OUiHIOETLCA npaueasueM. OTXXe, Ha PUHKY OCBITU CTaE BCe
6iNbLL NOMITHUM HOBMI1 y4aCHUK — npaueaaseLb. MpoTe CTaTUCTKY Bif 3aMOBHMKa Mo
AKOCTI BUMYCKHMKIB BH3 nokun He icHye. TakoX 360poM Ta 06PO6KOHD TaKMX JaHuX
He 3aliMa€eTbCs | gepxkaBa. OqilinHa cTatucTuka BH3 MiHicTepcTBa OCBITU Ta HayKu
He Ha[To iH(hopMaTMBHa A1 NpaLeiaBLs, OCKiNbKU B Hild po3rnsaatoTbes (hopMasibHi
MOKasHWKK pecypcis BH3: kHWru, nnowyi, BYEHi CTeneHi BUKMNagayiB, HasBHICTb
IHTEpHETY Ta Komn’toTepiB. Ans ¢opmMyBaHHS 06’€KTUBHOIO PEWTUHIY HeoOXidHi
30BHILUHI COLIONOriYHI AOCNIMKEeHHS, HanpuKnag, Kap’epHUX AOCATHEHb BUMYCKHUKIB
BHS3, SKoCTi TX NiAroTOBKW i CMPOMOXHOCTI B KOPOTKi CTPOKM B/IMTUCL Y POGOTY.
Bigomo, L0 AafieKo He BCIM BUMYCKHMKaM BAAETHCA BMalLTyBaTU 3a (haxom.
[MpuynHOIO € BUMOIK NpaLeaaBLiB A0 PIBHA | 4OCBIAY NPeTeHAEHTa Ha Po6oYi Micus.
BinbLlicTb NpauefaBLiB CXO4ATLCA Ha AyMLUI, WO HaBiTb BUMYCKHMKAM 3 XOPOLLMMMU
y4yb60BUMI MOKasHMKamn HeobxigHa aganTtauia Ao po6oTtn. KepiBHUKKU 6inbLLIOCTI
KOMNaHiin CbOrofHi He PO3PaxoBYHOTb, WO OTpUMaHi y BH3 3HaHHA [03BONSATH
MOJI00MY CrieLiaflicTy HeraHO BKIHOUUTUCH Y po60TYy. BMNYCKHMK CIPUAMAETLCA K

BXigHWIA MaTepian A1 NiAroToBKW NMOBHOLIHHOIO crewianicra.

1.2.1 AKicTb IHTeNneKTyanbHOI npogykKuii BH3

PUHOK npauesnallTyBaHHSA LOPIYHO MOMOBHIOETLCA BUMYCKHMKamMn BH3, fki
BCTalOTb Ha NepLUnii CTyNiHb Kap'epn. MeToo AaHOT CTaTTi € BUSBNEHHS BUMOT PUHKY
npaui 4o npodgeciHOro NopTpeTy (haxiBusa Ta Po3rnag crnocoby ixX BpaxyBaHHSA Npw
ynpaBiHHI AKICTIO IHTeNeKTyanbHOT npogyKuii BH3.

[na BU3HaYeHHs 0651acTi Npo6sieMn MOTPIOHO AT iHTepnpeTauito TepMiHY
IHTeNeKTyaslbHa npogykuia. TMig npoAyKuietdo po3ymieTbCa Oyfb-lio, WO €
pe3ynbTaToM AiANbHOCTI opraHizauii. MNpoaykuieto BH3 € cam KepoBaHMIA OCBITHIN
npouec y Burnagi y46osmx nporpam, 6i3Hec nnaHiB MifroTOBKM KafpiB Mo HOBUX

cneuiasibHOCTAX, METOAMYHI Mocnyru (HaBYa/IbHO-MeTOANYHI MaTepianu, nporpamu
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ANCTAHLINHOrO HaBYaHHA | T. [A.), NOCAYrM OUIHKW PIiBHS BUKOHAHHS BUMOT

CTaHAapTIB, Y TOMY YMCAi | OCBITHIX, KOHCA/ITUHIOBI NOC/AYTK, iHWeE. Ta KI4Y0BOK
aianbHicTio BH3 € nigrotoBka Kagpis, Npu SKi OCHOBHWM Pe3yNibTaTOM € BMMNYCK
KBaniikoBaHoro axisus [9].

OCBITHIA npouec OpieHTOBaHWI Ha NPUABGAHHA KOXHUM  KOHKPETHUM
CTY[AEHTOM 3HaHb, YMiHb | HaBWKiB, BM3HAYeHWX BUMOramu [ep>kaBHMX OCBITHIX
CTaHZapTiB Mo Bi4NOBIAHMX HanpsAMax i crieyiabHOCTAX. TakMM YMHOM, MPOAYKLis
BH3 — e iHTeNneKkTyanbHa NPoAYyKLia — 6akanaspu, crewianicti, marictpu 3 Habopamu
3HaHb, YMiHb | HaBWKIB, BW3HAYeHWX BUMOramy Mo BIAMOBIAHUX HanpAMax |
cneuianbHOCTAX AepyKaBHOK MPOMECIMHOK BULLOK OCBITO, 3000yTUX B pe3ynbTari
HaBYa/IbHOrO MpoLecy, 3a AKi BOHWM OTpUManM OUIHKY BiAMOBIAHOCTI, LU0
BiOMBaETLCA B ANUM/IOMI.

AKICTb — Lie CTYMiHb BiAMNOBIAHOCTI NpUTaMaHHMX XapaKTepUCTUK BUMOraMm.

BignosigHO AKICTb iHTeNeKTyanbHOI npogykuii BH3 — ue piBeHb NiArotoBku
BUNYCKHWKIB Yy BIAMNOBIAHOCTI A0 [AeAKMX 3afaHuX KPUTepiiB SKOCTI, — HasABHOCTI
KOHKPETHUX 3HaHb, YMiHb, HaBuKiB [10].

BesnocepegHbO BUMIPATU pPiBEHb BOMOAIHHS XapaKTePUCTMKAMMN MOXHA SINLLIE
BOMOAIIOYM NOBHUM MNepPenikoM KputepiiB A1 MOro OuiHKW. 13 BULLE CKa3aHOro
BUTIKAE BaXK/IMBICTb TaKOro KpUTepit0 AK BUMOIM Ta OLiHKa npauefaBuem K
cnevianicra, L0 roBOpUTb NP0 KOHKYPEHTOCMNPOMOXHICTb (haxiBLs Ha PUHKY Mpai B

YMOBaX EKOHOMiKW KpaiHu, L0 PO3BNBAETHCS.

1.2.2 [JocnifpKeHHA Ha TemMy ynpaBiiHHA AKICTHO NpoayKuii BH3

[MpoTe 3a3BUYain ang BUKOHaHHS BUMOr ctaHgapTy 1SO 9000: 2001 6inbLlicTb
opraHizayiil  KOHLUEHTPYHOTbCA BUK/IKOYHO Ha 3ajadax [OKYMeHTooOiry Ta
MOHITOPUHTIY (ayauTy) AKOCTI MPOAYKLIT 4M nocnyr. BnacHe ynpaBniHHA AKICTHO
BUKOHYETHLCS Ha eMMNIPUYHOMY YW IHTYITUBHOMY PiBHI. Ane X 4014 pilleHHA 3adadi

HaBiTb Ha TaKOMY PiBHI HEOOXIAHO MaTW KOPEKTHY, afleKBaTHY Ta HecynepeysmBy
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IHpopmauito. [ns BNpoBagpKeHHA Oifbll MOBHOI CUCTEMW YNpaBfiHHA SKICTHO

HeoOXiAHI e i anropuTMU CTBOPEHHS CTPYKTYP AaHMX, Ha NiACTaBi AKMX MOXHa
3AINCHIOBATM KOHTPOMb SKOCTI UM SIKi A03BONSATb MPUAMATK 6inbll eEKTUBHI
yMNpaBNiHCbKI PiLLEHHS.

BukoHaHa 3a Li€l0 TeMaTUKOK po60Ta nokasana MOX/IMBICTb NPeACTaB/1eHHS
mogenein npeaMeTHMX ob6nactein (MpO) Ha piBHI  eK3eMNNApiB i BUAINEHHS
XapaKTepHUX Ta IHTErpoBaHMX NPeACTaBHUKIB UMX obnacTel [11] Ta akTyanbHICTb
KOHTPO/HO NIATOTOBKM IHTENEKTYa/lbHOT npogyKuii BH3.

BignosigHo nposeaeHo gocnimpkeHHs MpO «HaByanbHWiA NpoLec» Ha NpuKnagi
cneujiasibHOCTI «EKOHOMIYHA KibepHEeTMKa» 3 METOK aHasli3y Ta BUAIEHHS 3B’A3KIB
MK iHpopmauiiHuMK 06’eKTamu, B [aHOMy BUNadky «aucumnniHamm». TMNpO
npeacraeneHo 3a gonomorot rpady G = (X, F), ge X — ue MHOXMHA KOHKPETHUX
avcumniiH, F — 38°A3K1 MK HUMW. Yepes aHani3 B3aEMO3B’A3KIB MK eK3eMnagpamu
B PO3r/IAHYTO NpOLeC MobyaoBn TPbOXLUAPOBOI MOAENI HaBYa/IbHOrO NpoLecy, Lo
BiloOpaXkae HaBYa/IbHWIN NiaH NPW NOCNILOBHOMY 3[00YyTTi CTYeHTOM KBaslidhikawil
bakanasp, Crieuianict, Marictp [10].

3anpornoHoBaHO MeToAM (hOPMYyBaHHS Ta MaHiny/toBaHHA iHhopMaUiiHUMK
mogenamm TpO Ta nigxoanm WOAO BUAINEHHA XapakKTEpPHUX Ta IHTErpoBaHUX
NpeACTaBHUKIB nifobnacteld npeamMeTHUX 006MacTeid, BMAMBatOUM Ha SAKI MOXHA
yNpaBnATH NPeAMETHOK 061aCTHO Ha Pi3HUX PIBHAX YMNpPaBniHHSA.

CTBOpeHHSA e(EeKTUBHMX CUCTEM YMpaBiHHA MpeaMETHUMM 061acTAMM Un
OKpeMUMK 06'eKTaM BMMArae iCHyBaHHA CUCTEMMW KPUTEPITB A8 OLiHKMA SKOCTI
YMNPaBNiHCbKMX PilleHb | METOAIB MOOYA0BM ONTUMabHUX Mpoueayp NPUAHATTA
pilleHb. EQeKTUBHICTL npoueayp NPUAHATTS PilLeHb Y 3HAYHIN MIpi 3a/1eXNTb Bif,
AKOCTI IHopmaLiiHOT NIATPMMKK 3 ypaxyBaHHAM OCO6/IMBOCTEN iH(hopMaLil, Lo
AOCTYMHA ANA NPUAHATTSA pPiLLEeHb.

Po3B’A3aHHA 3a4a4i MOXHa 6yn10 6 iICTOTHO CNPOCTUTK, AKLLO MaTu Yy CBOEMY
PO3NOPALKEHHI LOCUTb MOBHY IH(opMauito npo cTpyktypy MNpO Ta cTpyKTypy ii

00'eKTiB.
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Hanpuknag, HaBYanbHWIA npouec 6a3yeTbCs Ha MEBHI nporpami, no sKik

BMBYALOTLCS Ti abo iHWI avcumnniHn. OTXe, cTBOpeHO Mogenb MpO «HaByanbHMI
NPOLLEC» Ha PIBHI eK3eMNAAPIB 06’ EKTY «ANCUMUNIIHA», KA [03BO/NTb CHOPMYBaTy
nepenik AUCUUNiH, AKi, HaNpuKnag, NOBUHHI YBIATK A0 AePXXaBHOMO icnuTy, TO6TO
CTaTV CTPYKTYPOIO AaHNX (eTasIoHOM), Ha MiACTaBi AKOT 6ye BUKOHYBATUCh KOHTPO/Ib
piBHA (AKOCTI) (paxiBuiB, fkux rotye BH3. Bnnuaroum Ha U0 CTPYKTYpy 3a
[OMOMOroK MaTeMaTUYHMX onepaui ana i MaHiny/iloBaHHA MOXXHa YnpasisTy
AKICTIO (3 METOHO T MiABuMLLEeHHSA) npogyKuii BH3. MeTogu, LWo CTBOPIOOTHCSA, MOXYTb
OyTM e(eKTMBHO BWKOPUCTAHI MNPWM YAOCKOHa/leHHI Ta pPO3BUTKY CUCTEMM
afMIHICTpaTUBHOrO ynpasniHHA (yrpaBniHHA SAKICTHO NPOAYKUIT 3rigHO CTaHAapTy
ISO 9001:2001) [12].

1.2.3 IHopmauiiHa Mofenb XUTTEBOIO LMKY IHTENEeKTyalbHOT NpoayKuUii
BH3

Ha pucyHky 1.5 306pakeHa 4oTuvpboxXiwapoBa mogenb [pO, pge, Kpim
npoLuapkKiB, WO BiA0OpaxatTb 6e3MnocepefHin Npouec HaBYaHHA, Nicns BCTyny A0
BH3 i go 1oro 3akiH4eHHs (f4e Xi, Xo, ..., Xs5 — MEPENiK ANUCLMNIIH, L0 BUBYAIOTLCSH).
A[Ke, OOHVM 3 HaNBXIMBIWMX CKIAL0BMX HaBYa/lbHOrO npouecy € 006°eKT
«ameynnniHa». Ona Toro, wWo6 BM3HAYMTK BMNAMB Ta PO/b AWUCUMMNIH HA PiBEHb
IHTeNeKTyanbHOI npoaykuii BH3, € ceHC po3rnsHyTV ueil 06’eKT Ha piBHI 1Oro
eksemnnapie. Takuid nigxig Hece B co6i HayKOBY HOBM3HY Ta A03BONSE rnunblie
BMBYMTU BNacTMBOCTI 06’€KTa, WO AeTani3yeTbCA, LIAAXOM Po3rnsgy Woro
eK3eMn/IApIB, @ OTXKe i 30I/IbLUNTK CTYMNiHb NOBHOTW, HECYMEPEYHOCTI | BU3HAYEHOCTI
IHopmauit npo camy lMNpO, BpaxoBaHi NAoOWUHN ABITypieHTa (A€ Y1, Y2, ..., Yn — L€
3HaHHA 38006yTi A0 | Ana sctyny Ao BH3) Ta MNpauiBHuKa (ae z1, 2, ..., Z, — Lie nepenik
3HaHb HeoOXIAHMX (haxiBLIO-BUMYCKHNKY MEBHOI CneuiasibHOCTI ANns YCMiWHOro
npaueBnallTyBaHHs), AK PiBHI 3 AKMX MOUYNHAETLCA HaBYaHHA B BH3 i AKMM NOBUHHO

3aKiHYyBaTUCb.
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PucyHok 1.5 — baraTopiBHeBa MO/e/Nb XXUTTEBOTO LMKAY IHTENEKTYasIbHOT MPOAYKLIT
BH3

[ns nobynosu npowapky MpauiBHUK NPOBeAEHO aHasli3 BaKaHCii 3a (haxom Ta
BUAB/IEHO BMMOIM MpauefaBuiB [0 BUMYCKHWUKIB. APKe, Mepll HDK OUiHIOBaTK
BIAANOBIAHICTb cneuianicta MNeBHOMY pPiBHIO HeobxigHO cdopmyBaTn ioro [13].
[MpoaHani3oBaHO PUHOK MPOMO3MLiT BakaHCin Ans  cneujianicTiB  BMMNYCKHUKIB
cneuianbHOCTI «EKOHOMIYHA KibepHeTMKa» B M. Opgeca. BukopucTaHo pecypcu
IHTEpPHET-NOpPTaNy AepPXKaBHOI CNYX0KM 3alNHATOCTI «Tpya» — http://www.trud.gov.ua
Ta nopTasy no npawuesnalTyBaHHIO B YKpaiHi — www.rabota.ua. 13 BCboro nepesniky
BaKaHCili BMOpaHO Haibinbll BIANOBIAHI PYOGPVKM LWIOAO HAMPAMKY MiAroTOBKM
cneuianictie Kagegpn «lHopMaLiiiHi CUCTEMU B MEHEPKMEHTI». BMBYEHI BUMOru
npauefasuis 4na cneuianictis gaHoi ranysi. Takuil nigxig 403BOAUB LOMOBHUTY
nobynosaHy [11] MoZesb OLiHKM AKOCTI NPOLLapkoMm «[paviBHVK» TOOTO BCTAHOBUTY
3BOPOTHIl 3B'A30K Mi>K BH3 Ta TMMK, 414 KOro, BnacHe Kaxkyuu, BiH roTye qaxisL,is.

Omxe, fonoBHeHO Mogesnb MpO «HaByanbHWUIA NPOLEC» Ha PIBHI eK3eMN/IApIB
06’eKTy «aucumniiHa» npoBefeHO NOrinbneHe BUBYEHHA MYHKTY «NpPOgeciiHi
XapaKTepuCTMKN», TOOGTO BpaxoBaHO, SKi KOHKPeTHi 3HaHHA HeobXxigHO Ans

KOHKPeTHUX nocag. Hanpuknag, ana nocagm Gyxrantepa 6ifblWiCTb MpauefaBLiB
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BUMarae 3HaHHs nporpamun «1C», Wo Ha pucyHKy 1.5 BigobpaxkaeTbCs, Hanpuknag,

BEPLUMHOKO rpady z;, 6a4nmo L0 LS BEPLUMHA Ma€E 3B'A30K i3 MpoLuapkom «Marictp»,
30KpemMa ANCLMNIIHOK Xs5 — «IH(hOpMaLiHi CUCTEMU | TEXHOJIOTTT B EKOHOMILI» Mpu
BMBYEHHI AKOI CTYZleHTamy 0CBOIOBasiacb nporpama «1Cx». 13 mogeni nobyaosaHoi B
[11] BuMKMOYeHO npowapok «CneuianicT», OCKIIbKM B XOA4I CBOr0 pPO3BUTKY
BONOHCLKMIA NPOLEC BM3HAUMB BBEAEHHSI ABOX LIMK/IOBOI (ABOPIBHEBOI) CTPYKTYpU
BULLOT OCBITW. TaKOX BpaxoBaHO 4acoBy MOCMILOBHICTb MePETBOPEHHS 3HaHb
IHTeNeKTyanibHOI npoaykuii BH3, a came: (t1) piseHb AOGiTypieHTa — (t2) piBeHb
BakanaBpa — (t3) piBeHb MaricTpa — (t4) piseHb MpavuiBHMKa.

Uepes aHani3 mofgeni, nobyaoBaHOi Ha OCHOBI HaBYa/lbHMX MfaHiB Ta
BpaxyBaHHSA B y460BOMY MpoLeci pe3ynbTaTiB cniBnpati 3 @ipMamu, CriikyBaHHS 3
npauefaBusamn, MOXHA MPOBOAWUTM  BU3HAYEHHA XapakTepy B3aeMOAIi MK
eK3emngpammn pisHUX npoLuapkie 06°eKTa i MiXK eK3eMnaspaMmu BCepeauHi KOXHOro
npowapKy. MaHinynoBaHHs  iH(opMaLiiHOK  MOAEN  npeamMeTHOT o6nacTi
[03BO/INTb BNAMBATU Ha peasibHi 06°eKTH Lmx MpO Ha OCHOBI aHani3y MOAEN0BaHHS.
Llen migxig Aewo Bigpi3HAETLCA Bif TpagauuiiHUX, e 3a3Buyail OCNILKEHHS OO
AKOCTI oCcBiTM Yy BH3 noB’sA3aHi 3 KOHTPONEM AKOCTI, TOOTO OLiHKM BIANOBIAHOCTI
IHTeNeKTyanbHOI npoaykuii BH3 neBHMM cTaHgapTam 3a AOMOMOrOH BUCTaB/IEHHSA
MeBHOro 6any 3a Ty Y iHWY ANCUUNIHY.

To6TO nicna cKNagaHHs iCNUTIB BUCTaBIAETLCS OLIHKA 3a JOCATHEHHS NEBHOIro
PIBHA CTyAeHTOM. Ane (hopMyBaHHS CaMOro PiBHA YW eTasIOHY ABMSETLCS 3aayeto
nepwopagHoto. [na Toro wobw cneuianict BOMOAIB MPOMeCiiHMM  HaBUKaMK
NOTPIGHO 3HATW MepeniK LMX HaBMKIB i MpawutoBaTy Haf Moro NocTikHMM aHani3om Ta
BOOCKOHa/IEHHAM. B HaBYa/ibHOMY nMpoueci BCi 3HaHHA 3[00yBalOTbCA B XOAi
BUBYEHHS PI3HUX AUCUMNNIH. Ane AKi 3HaHHSA, YMIHHA Ta HaBMKW MOBMHEH OCBOITU
CTYAEHT B NepLUy Yepry A1 Toro Lwobm 6yTn KOHKYPEHTOCMPOMOXKHIM CreLianicTom
Ha PUHKY npaui? BaknnBo BM3HAYMTK Ta BMPOBaAMTN Ha eTani HaBYaHHA aHasi3 Ta
PaHXyBaHHA MO PIBHO BaXMBOCTI  AWCUMNIIHK  NPOGECIAHOT  NiArOTOBKM
cneuianicTis, BUKOPUCTOBYHOUM 3BOPOTHIlN 3B'130K Y BiAMNOBIAHOCTI 3 BUMOramu PUHKY

npaui. Lle MmoxnmBo 3aeaskun aHanizy MNMpO 3a 4OMOMOrow 3acToCyBaHHSA 3rafaHoi
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iH(hopmaniHoi mogeni (IM) «HaByanbHWil Npouec». TakoX MOX/IMBe BU3HAYeHHS

peKoMeHZauUi LWOAO0 MmaTtepialy SKWMIA CNif yuATaTU CTYLEHTY B pamKax MeBHOI
ANCUMN/IHK, NPOCTEXEHHSA BIPOrifHOCTI MOro MepeciyeHHs B paMKaX [eKi/lbKOX
KypcCiB, BM3Ha4YaHHA matepiany SKWiA CNif BUHECTU Ha iCWTWU, a TakoX Mepeniky
ANCUMNNIH KOTPI Cig BiAHECTU 4O NMPOMisibHMX, OLIHIOKYM 3HaHHA GakasnaBpa Ha
[EeP>XXaBHOMY eK3aMeHi YM maricTpa nepeg 3axmcTtom gUniomy.

3BaKaloumn Ha BuLLECKa3aHe, BaXK/IMBOK LIiNIbOBOKD (DYHKLIEHD edieKTUBHOIO
ynpaB/iHHSA OCBITHLOK [AiSNIbHICTIO € BM3HAYeHHS peasibHOT MoTpebun y daxiBuax i
PO3M0AiN pecypcis, HEOOXiAHMX ANA 3A4INCHEHHS OCBITHLOIO NMPOLECY 3 ypaxXyBaHHSAM
KIHLEBUX BUMOT [0 AKOCTI.

[ONOBHa rapaHTis npaueBnalTyBaHHs, a TakoX BigMIHHOT AKOCTI NiArOTOBKM
IHTeNeKTyanbHOI npoAaykuii BH3 — ue AKicTb MiAroToBKW i NpaBu/ibHE MiaHyBaHHSA
IHTENEeKTYaNbHOr0 HanoOBHEHHS crneuiasibHOCTI. 3anponoHOBaHUn MeTOA4 Onucy
npeamMeTHOT 06/1acTi 3a 40MOMOrot 6araToLLapoBoi iHopMaLiitHOT MoZeni Aae 3mMory
MOBHO nojatu iHpopmaL,ito Ta BUAINIUTY HOBI AaHi Ha OCHOBI HAasABHUX, MaHIMy/HoUN
HUMK. To6To NnobyaosaHa IM MpO «HaB4anbHWI Npouec» Aana 3Mory BpaxyBaTtu yci
AMCLUMNIHM HaBYa/IbHOTO MaHy Ta BUKOHATK TX aHa/i3, BPaxoBYHOUM MOOGaKaHHSA
poboToaasLiB. BUCHOBKM MOAE/IOBaHHS € IHCTPYMEHTOM Y NPUAHATTI YNpaBniHCbKNX

piLLeHb LLOA0 KOHTPOSIKO AKOCTI IHTeNeKTYaNibHOI npoayKuii BH3.

1.3 AKTyaJIbHICTb Ta BMN/IMB IHTE/IEKTYa/IbHOr0 KaniTasy Ha CTBOPEHHSA €4NHOIO

iHhopMaLiHOro Ta iHHOBaLiiHOrO NPOCTOpPY

BHacnifok CTPiMKOro po3BUTKY iH(oOpMaUiiHUX TexXHONorin Ta 6i3Hec-
MPOLECIB Y BEIMKMX KOMMAHIAX OCTaHHIM 4acOM aKTMBHO BWHWKAE NMUTaHHA Mpo
Npo6neMmn iHTErpyBaHHA AaHWX 3 OAHIET IH(OpMaLiiHOT cucTemMn B iHWY. Tak fiK
Bi3HeC cepefly [OCUTb arpecuBHa B Cy4aCHMX YMOBax, BCe 4acTille 3yCTpivalTbCA
BUNAAKN, KONU GinbL BeMKI Kopnopauii nornnHatoTb ApibHI, abo Konu (piHaHcoBe
CTaHOBMLE OAHIET KOMNAHIT NOripLUYETLCA HACTI/IbKK, WO BOHA 3MYLLEHA 3/IMTUCA 3
OinbL YyCMiWHOK. Y nNoAibHMX CUTyalisix KOXKHa 3 UMX KOMMaHili Mae CBOH

iH(hopMaLliiHy cucTeMy, 3aCHOBaHy Ha 06asi AaHUX. Y LbOMY BUMNaaKy BUHWKAE
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HeoOXiAHICTb IHTErpyBaTu AaHi, NPUBOAUTA L0 EANHOIO YHIBEPCa/IbHOI0 MPOCTOpPY.

HeoOXigHICTb €AMHOro IHQopmauiiHoro Ta iHHOBAUIMHOrO MpocTopy
ANKTYETBCA TaKOoX iH(OPMaLiAHOK «pPeBOMOLLIEI», KOTpa BMBOAUTbL Ha OfAHE 3
YiNIbHUX MicUb IHTEpPHET, AK iH(opMaLUiiHWiA pecypc MainbyTHbLOro 3aa/19 PO3BUTKY
IHHOBALMHOT H(pacTPyKTypu. CTBOPEHHS IH(OPMALIAHOT CUCTEMU, TONOBHOD
CKMaf0BOK AKOI € 6asy JaHWX 3 3aXMCTOM iHQopmaii, Hainbibl 3340BOSIbHUTD
NoTpeoy PUHKOBOT EKOHOMIKM B HafjaHHI iHHOBaLiHWX, KOHCA/TTUHIOBMX Ta OCBITHIX
Nocnyr y CnpusiHHi BNPOBaPKEHHIO HOBATOPCLKNX TEXHO/OTIN, KOTPI 3a6e3neuytoThb
BUMYCK KOHKYPEHTO3[4aTHOI MpoAyKLUii, IHTeNeKTyaslbHOro Kanitany, 36iblaTh
eeKTUBHICTb ()YHKLIIOHYBaHHS IHHOBALIMHOT IH(PACTPYKTYpKM Ta 3a0BO/IbHATbL YCi
BUMOIK, KOTPI MocTasin nepef ycima ctepamu, 3a4ns CKPIiNIeHHS eKOHOMIYHOro
npoctopy [16].

Ha cborogHi ofHa 3 HaWBaXIMBILWMX NPO6GMEM, fKa raibMye PO3BUTOK
IHHOBALHOT AiANbHOCTI, Le — BIACYTHICTb HEOOXIAHOT IH(hopMaLLiHOT B3aEMOZIT BCiX
y4aCHUKIB MpoLecy, BIACYTHICTb 3B’A3KIB MIX PO3POOHMKaMM Ta CrnoXKuBayamu
HOBOBBe/lEHb, iH(OPMaLiiHa HEenpo30piCTb Ta HM3bKa MOTMBALIA A0 PO3PO6OK,
(hiHaHCYBaHHA Ta KOMepLiiHa peanisauia iHHOBaLid. ToMy Ans BUXOAY YKpaiHu Ha
PiBEHb €BPOMENCbKMX Ta CBITOBMX CTaHAAPTIB BCi 3ycuina Tpeba cnpsMyBaT Ha
CTBOPEHHS iH(hopMaLiiHOT cucTeMK AN IHHOBALIMHMX LEHTPIB. HeobXigHICTb Lboro
nepexoay Ao iHopmaTu3zaLii 06ymMoB/eHa LWBMUAKICTIO 3MIHWU TEXHOMOTIYHMX YCTPOIB
Yy BUPOOHMUTBI, 306i/IbLUEHHAM TEXHOJOTIA BUMYCKY MPOAYKTIB Ta HaAaHHA MOC/yr.
Mepen iHHOBALiMHMMM LieHTpaMK MocTae noTpeba y LwWBUAKOMY 3acobi nepepadi
IHpopMmaLil, TEXHOMOrYHMX  PO3PO6OK AN MOAANbLWOro  iX  CMiJIbHOro
YOCKOHA/IEHHS, a 3 IHLWOro 60Ky — He06XIiAHO BUCTaBNATH pe3y/ibTaTh CBOET poboTH
09 Npofaxy 3auikaBleHUM nignpuemcTsaMm i yctaHoBaM abo OTpUMyBaTw
3aMOB/IEHHSA Ha BMKOHAHHS NeBHOro Buay pobiT, KOTpi nepefdayveHi ix 4isnbHICTHO.

OOrpyHTYBaHHSi  BM/IMBY  IHTENEKTya/lbHOrOo  Kanitany Ha  Ai/bHICTb
IHHOBALLIIHOIO LIEHTPY Ta CTBOPEHHS €AMHOT IHPOPMaLiAHOT CUCTEMU AOMOMOXYTb
MoAoNaT! CKNagHOCTI iHTerpauii HOBUX NPOAYKTIB Y PUHKOBY CUCTEMY.

ToMmy npu BUpiLLIEHHI KOHKPETHOT npobnemu 6ynu copmyiboBaHi HaCTYMHI

3ajaui:
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— 00r'pyHTyBaTU HEOO6XiJHICTb CTBOPEHHS iH(OpMaLiiHOI cucTeMn Ans
IHHOBAUIHOIO LEHTPY;

— BW3HA4YUTW YCi CKNaLoBi iIHHOBALINHOT NiACUCTEMMU;

— BCTaHOBMTM B3aEMO3B’A30K MDK IHHOBaUiAMW Ta  IHTENEKTya/lbHUM
Kanitasiom;

— BU3HAYUTU KaHa/n 06MiHY iHhopMaLli€to;

— 3HaWTK 3acobM [AOCATHEHHS MOCTaB/IEHMX Uinein cepef iHopMaLinHNX
TEXHONOTIN.

Po3rnsag nutaHb, KOTPi NOB’s3aHi 3 PO3P06KO0 iHGhopMaL|iiHOro 3a6e3neyeHHs
AN19 IHHOBAUIHOIO LEHTPY HOCATb (PparMeHTapHWiA XapakTep i He BUCBIT/IIOKOTL Y
MOBHOMY 06CA3i L0 aKTyasbHY npobnemy B 4Yac Mepexody €KOHOMIKM Ta BCbOro
CyCninbCTBa 0 NpoLecy iHjopMaTu3aLii.

B cy4acHiil eKoHOMiLi 30i/bLIYETLCS yBara 4o iHTeNeKTyalbHOro Kanitany sk
OHOr0 3 YMHHWKIB 3POCTaHHA KOHKYPEHTHWUX nepeBar nignpuemcts. MoxHa
npocnigKyBaTu, Lo B TPaAULLIAHIN eKOHOMILI KOHKYPEeHTHI nepeBarv 3abesnevyBsanm
MPUPOAHI pecypcu Ta CUPOBMHA, & B EKOHOMILLI 3HaHb, 10 AKOI MOCTYMNOBO NepPexoanTb
CyCnMiNbCTBO, A0 YCMixXy NPUBOAATL IHHOBALIT Ta MNiLNPUEMHMLTBO, AKI MOKNaLa0ThCA
Ha 3HaHHA Ta IH(opMaLilo 3 PO3BUHEHOK [HMPPACTPYKTYpOr (3acobu 3B’SI3KY,
TeNleKOMYHiKaLii, IHTepHeT, 6a3n faHuX).

IHHOBaLiHWMIA NOTeHUian nianpueEMCTBA B 3HAYHIM  Mipi  06YMOBNEHWI
KpeaTMBHICTIO MepcoHany, TO6TO CMPOMOXHICTIO MOro CniBPOGITHNKIB CTBOPHOBATU
Ta e(eKTMBHO peasii3oByBaTW HOBI ifel Ta NPOeKkTW. Tomy BWUAINAKTL CKIagosi

IHHOBaLiHOro NoTeHuiany NignpUeEMCTBa NpeacTaB/ieHi Ha pUcyHKy 1.6 [16].

/\
Pecypcu MepcoHan
IHHOBAL|iAHWIA NOTeHLian >
nignpuemcrea
OpraHi3aLis IHTeneKTyaIbHNIA
ynpaB/iHHS Kanitan

PucyHok 1.6 — Cknagosi iHHOBaLiiHOro NoTeHLiany nianpuemMcTea



29
Pecypcn — ue marepiasibHi LIHHOCTI, KOTPi BMKOPUCTOBYHKOTLCA B MPOLECU

BUPOOHWLTBA A/19 CTBOPEHHA TOBapiB abo MpoAykTiB. OpraHiszauisa Ta ynpasniHHS
NPeACTaBNATL COO0H LEHTPasi3oBaHUA MPoLEeC BMPOOHMLTBA Ta KOHTPOIO 3a
AKICTIO NPOAYKLUIT, $SKWA HEMOXNMBUIA 6e3 T HaneXHoi cTaHgapTu3auii Ta
cepTudikauii.

[MepcoHan — Le cKnaaHa niacucTema, KOTpa i CTBOPHOE IHHOBALLIT 3a J0NOMOr 00
NIOLCHKOrO Kanitasny, Ta siKa B CBOI CTPYKTYPI NOEAHYE HACTYIMHI eleMeHTH:

— (PYHKUIOHa/IbHI  SIKOCTi: MOTMBALiHI Ta BOJIbOBI AKOCTI, KOMYHIKaTMBHI
AKOCTI, IHTeNeKTyaslbHi AKOCTI;

— KBaslithikaliHi AKOCTI: npoeciiiHa NigroToBka (piBeHb OCBITH, MiABULLEHHS
KBanighikauii), AOCBiA Ta NpoLec couianisalii B KONEKTUBI;

— opraHisauivHi SKocTi.

Ta HaronoBHiLla cKnagoBa iHTeNeKTyaslbHUIA KaniTan — Lie 3HaHHSA, HaBUYKW Ta
BUPOBHUYMIA OOCBIA KOHKPETHUX NHOAEN Ta HemaTepianbHi akTUBY, L0 BKIHOYAKOTh
naTteHTn, 6asn faHuX, nporpamHe 3abesrneyeHHs, TOBapHI 3HaKM Ta iHLWI, AKI
NMPOAYKTUBHO BWKOPUCTOBYIOTLCA 3 METOK MakKcumisauil npubyTky Ta iHWMUX
€KOHOMIYHUX | TEXHIYHUX pPe3y/bTaTiB.

OTXe, 3 L€l CXeMX BUMNIMBAE HEPO3PVBHUI 3B’A30K IHHOBALIHOT AisiNIbHOCTI
Ta iIHTeNeKTyanbHOro Kanitany, KOTpuii BUBOAUTb NiANPUEMCTBA Ha NO3WLiT nigepa 3a
L0NOMOrOH YHIKa/IbHOT KOMGIHaLiT CBOIX efleMeHTiB. TOMY came SIOACHKI pecypcu €
FONOBHOKO LiHHICTIO MpW po3po6Li HOBOro MPOAYKTY, TOMY LWO BifobpaxkaroTb
e(heKTMBHICTb BMKOPWUCTaHHSA IHTENEKTYa/IbHOro Kanitasny. Ane noctae npobnema sk
OLiHNTW e(heKTUBHICTb X BUKOPUCTaHHSA. B LbOMY HanpsMKy BeyTbCS L4OC/IIPKEHHS,
ajle Hemae €AVHOT AYMKU HayKoBUiB. Ha Hawy AymKy, fOLiIbHO BMKOPUCTOBYBATH
HOBE MOKONIHHA METOAMK, KOTPe XapaKTepu3yroun piBeHb 3HaHb (CKiNbKK focBigy Y
BaLLIOro NnepcoHasny) BPaxoBYHTb AK NPAMY aKTUBHICTb, LL{0 A03BOJISE NOr0 pO3BMNBaTH
(HanpuKnag KinbKicTb AHIB HaBYaHHS), TaK | MEPETBOPIOOYY aKTUBHICTb (CIPUAHATTS
Kpawux MnpakTMK Ha OCHOBI HEeABHOro /HOACHKOr0 3HaHHA). Y uucii nogioHuMx
MeToAMK IC Index: igeHTM®iKaLia  4YOTMPbOX  OCHOBHUX  KaTeropiu

IHTeNeKTyanbHOro Kanitany (BiAHOCUHW, NOAW, IHPPACTPYKTypa, iHHOBaUil) i
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HafaHHs 1X Yy BUrNa4i iepapxiyHoi cTpykTypu. Crogmn X BigHocuUTbCA | meTogamka IC
Rating Ta XX iepapxiyHa CTPYKTypa, ase 3 foJaBaHHAM (hakTopy pusnky [16].

BpaxoBytoun HEPO3PUBHICTb IHHOBALIMHUX LUEHTPIB Ta IHTENEKTYalbHOro
Kanitany $K 3acoby TX (hYHKUIOHYBaHHS MOXHa BWAINNTW HACTYMHI €1eMeHTU
B3aEMOMOB'A3aHNX MiAcUCTEM IHHOBALIMHMX LIeHTPIB [16]:

— €e/IeMeHT iHopmaLiiHOro 3abesneyveHHs, SKUA ae AocTtyn fo 6a3 i 6aHKiB
[aHNX ON19 BCIX 3aUiKaBeHUX, He3aneXHo Bif Popm BMaCHOCTI;

— [lepXKaBHi eKcnepTu3M iHHOBaUiHMX Mporpam, MNPOeKTiB, HOBOBBEAEHD,
[OCSATHEHD;

— €eNeMeHT (PiHaHCOBO-eKOHOMIYHOI0 3a6e3MneYeHHs NPOBeAEHHS iIHHOBAL|INHOT
[ISNbHOCTI, fIKe BMKOPUCTOBYE PIi3HI [Kepena HagXOMmKeHHA KOLWTIB (rpoLlosi
pecypcu NiAnpueMcTB, KaniTaNOBKMaAeHHS IHLIMX KpaiH, KOLITW IHBECTULLIMHUX
(hOHAIB TOLLO);

— cepTuikauil Ta cTaHAapTM3auis HaykKoBOl NPOAyKLUii, mocnyr y cdepi
MEeTPO/OriT Ta KOHTPO/IKO AKOCTI IHHOBALIMHMX JOCATHEHb Y BCiX cihepax BUPOOHMYOT
AiSNbHOCTI;

— MpOoCyBaHHA HOBOBBELEHb Ha MiXPErioHanbHi, BHYTpifep>kaBHi, IHO3eMHI
PUHKK, Gepyyn Nif KOHTPO/Ib PeKnamMHy, BUCTaBKOBY, MAapKeTUHIOBY AiASbHICTD,
NaTeHTHO-NILEH3INHY po60TYy, 3aXWUCT MpaB IHTeNeKTyasbHOI BMACHOCTI Ta iHLIOT
AISANbHOCTI;

— MiAroToBKY KaapiB ANs iHHOBALNHOT [iSNbHOCTI B YMOBax PUHKOBOI
EKOHOMIKMW.

OTXe, ANA CTBOPEHHS iH(OPMALiHOI cucTeMn Ans cy6’eKTiB iHHOBALLIHOI
cepn HeobXiAHO PO3POOUTM KOMMEKCHE MporpamMmHe 3abesrneyeHHs CUCTEMU
IHHOBaUiHOro npoLecy 3a [OMOMOroK Cy4yacHMX 3acobiB KOMYHiKauil, KOTpe
06’efiHae yci nepeniyeHi efnemMeHTH, L03BOMNTb IX OAHOYACHO KOHTPO/OBATH, AaCTb
MOX/MBICTb OOMiHIOBATMCA  [JOCBIAOM 3 KOXHWM €/IeMEHTOM  iHHOBAL|inHOT
IH(PPACTPYKTYpW Ta CTBOPUTb EANHII 6aHK AaHWX LOCIIKEHb 3 BIAKPUTUM LOCTYMOM
A0 IHhopmMail TiIbKM NEBHOMY KOJy KOPUCTYBauiB.

JocnifpkeHHA  iH(opmauiiHux noTped nokasano, Wo And egeKTUBHOro
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PO3BUTKY IHHOBALIMHOT AiSNbHOCTI B KpaiHi Heo6XiJHO CTBOPEHHSI iHTErpoBaHoOl
PO3No/iNeHol iIHPOPMaLIMHOT CUCTEMM, SKa BKIKOYAE MPUHAMMHI TPU BENNKI G/10KK
IH(hopMaLiiHMX pecypciB, L0 3a6e3MneyyroThb:

— iHhopMaLinHMIA cynpoBif i 3a6e3neveHHs NPUIRHATTS piLLeHb Npy po3pobL
Ta peanisauii gep>XaBHoI IHHOBALIAHOT MONITUKN;

— iHhopMaLiiHe 3abe3nevyeHHs Ta CYMNpoBiA MNPUAHATTA pilleHb Npw
NPoBeAeHHI IHHOBALINHOT AiSNbHOCTI TI y4aCHMKaMK Ha BCiX CTafisiX iHHOBaLiMHOro
LMKy,

— MO/JaHHA BIIOMOCTEN NPo NOcNyrv Ans iHHOBALinHOT AisNbHOCTI.

Ona  e(heKTMBHOCTI  pe3ynbTaTiB  [iSNbHOCTI  IHHOBAUiMHUX  LEHTPIB
IH(popMmaLiiHa cucTema NOBMHHA NPEACTaBNATH 6a3u | 6GaHKKN JaHUX Mpo:

— nporpamy Ta HanpaMy QyHAAMeHTalbHUX [OCNIIKEHb, HaLiNIEHUX Ha
OTPUMaHHS HOBMX 3HaHb;

— PO3P0O6KM 3 NEPETBOPEHHS Pe3y bTaTiB NPUKIALAHUX HAYKOBUX AOCNIAXKEHb B
3a)yMN HOBUX NPOAYKTIB, TEXHOMOTIN, IX 1abopaTopHi Mogesi Ta eKCrepuMeHTasbHi
3pasku;

— MaTeHTHY iHopmaLito;

— ony6nikoBaHi pe3ynbTaT HayKOBOI, HAayKOBO-TEXHIYHOT Ta iHHOBALiAHOI

NiSNbHOCTI;

BUCTaBKU | APMapKu;

CTaHOapTw, TEXHIYHI pernameHTu,

MeTPO/IOriyHy IHhopMaLlito;

I'IpOMI/IC]'IOBi KaTanorwn,

IH(hOpMaLiiHI  LeHTpM | 6i6/ioTekn, WO (OPMYHOTh iH(opMaLito A4S
IHHOBAL,IAHOT CUCTEMM;

— PWUHKW iIHHOBALIMHOT MPOAYKLUT.

Ane CTBOPEHHS iH(hopMaLLiiHOT cUCTeMU ANst IHHOBALIMHWUX LIEHTPIB HE MOXe
ICHyBaTU 6e3 Y3rof)KeHHA 3 [epXXaBHOK MONITUKOK pPerysitoBaHHS, OCKIfIbKK
NpuinHATMIA BepxoBHO Paforto 3akoH YKpaiHu «[po  HauioHasbHy nporpamy

iHhopMaTu3aLii», SKMI1 BU3HAYaE 3aKOHOAaBYy 6asy AN HOBUX iH(OpMAaLinHKX i
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TENEKOMYHIKaLiMHUX ~ TeXHONOrin  peanizauii  Pi3HWUX  MNPOEKTIB,  CTaBUTb

NPIOPUTETHUMI MUTAHHA NP0 HauioHaNbHY iH(oOpPMaUiiHy [H(PacTpyKTypy Ta
IHTepHET 4nA PO3BUTKY eKOHOMIKW B YKpaiHi [16].

OfHe 3 MpoBiAHUX MiCUb Cepef Cy4acHUX iH(opMaLiiHUX TEXHONOTIN
nocifalTb MepexxeBi iH(opMaLiiHi TEXHOMOrIT, B TOMY 4uC/i Mepexi IHTepHerT.
BuyKopucTaHHS MOXXNMBOCTEN IHTEPHET-TEXHOMONIN Aa€ MOX/MBICTb IHHOBALIHUM
BIAHOCMHAM OTPUMATK eNIEKTPOHHY POPMY ICHYBaHHS, KA MOJIArac B MepeXKeBomy
Xapaktepi i CTPYKTypW, HW3bKIA CO6IBApPTOCTI Ta MMWTTEBOCTI TpaH3aKUil, WO
Bi6YyBatOTLCA. 3BiACK MOXHa 3POOMTU BWCHOBOK, LWIO Harbinbw BUrigHUM Oyae
CTBOPEHHS TaKoro efleMeHTY iH(hopMaLiiHOT cucTemu, K 6a3a JaHuX, 4OCTYN A0 AKOi
3[IACHIOETLCA Yepe3 MepeXxy IHTepHeT 3 MOX/MBICTIO [OMOBHKOBaTU 1i Ta
BUKOPUCTOBYBATM AN51 06MiHY iH(pOpMaLiErD MiXK IHHOBALiIMHUMUW LEeHTpamu.

OfHak, uAa o6cTaBMHa BIAKPMBAaE HOBI €KOHOMIYHI MePCrneKTUBU, LWO
NOEAHYIOTb B COOI LUMPOKWUIA i MPaKTUYHO MUTTEBMI AOCTYN A0 iHOPMAaLinHNX
pecypciB, TEXHONOriYHe HOBATOPCTBO, NIANPUEMHULBKY KPeaTUBHICTb, 3aCHOBaHI Ha
O4iKyBaHHAX (piHaHCYyBaHHSA 3i CTOPOHW AepxxaBw. [poTe nporpama peanisauii Takoi
6a3n gaHMX MoXe CTPMMYBATUCA HeCTayero (DiHAHCOBUX KOLLTIB OHOMKETY B yMOBaX
MOTOYHUX EKOHOMIYHUX TPYLHOLLIB, PECTPYKTYpU3aL,ii eKOHOMIKWN B KpaiHi.

EKOHOMiYHa e(PEKTUBHICTb AiANLHOCTI NiANPUEMCTB, SKi 3AIACHIOKOTb iIHHOBaUT
B YMOBax HOBOT, 3aCHOBaHOI Ha 3HAHHAX EKOHOMIKW, TaKOX 3a/1eXXUTb Bif, 1X 34aTHOCTI
3a/1yyaTi IHBEeCTOpiB Ha (PiHAHCOBOMY PUHKY 3a [OMOMOrOK OTPMMAHOT OLIHKA B
IHTEepHeTI. TOBTO Lel pecypc MOXKHa TaKOXX BUKOPUCTOBYBATM B LINAX PeKIaMHOI
[IANBHOCTI  Ta 3HaXOAUTWM  CMOXMBa4yiB BMPOOGMEHOI IHHOBALIMHOT NpoAyKuil.
Hali6inblu cnabkumm acnektamm BiTYM3HAHOIO iIHHOBALIAHOTO IHTEPHET-MPOCTOPY €
BIACYTHICTb Y 6aratb0X IHO3eMHOI (aHr/IOMOBHOT) BEPCIT, L0 CTAHOBUTL MEPEnoHu
AJ19 BUXOAY Ha PUHOK IHBECTOPIB | pOOUTL BAXKKOK MOX/UBICTb YYacTi YKPaiHCbKMX
BMUCOKOTEXHOMOTIYHUX MIiANPUMEMCTB Yy peanisauil  MiDKHapPOAHWUX iHHOBALiNHO
CNpAMOBaHMX Mporpam.

BrnpoBafpKkeHH  HOBUX  IHOpPMaUiHUX  TEXHOJNOTi,  BUKOPUCTaHHS

MOX/IMBOCTEN MepeXi IHTepHeT B yMpaBfiHHI iHHOBALiMHMM MNPOLECOM HagacTb
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HaCTYMHI MOXMBOCTI ANs cy6’eKTiB iHHOBaUiMHOT AisinbHOCTI [16]:

— MPULBUALLNTL Npouec 0bMiHY iH(hopMaLii Ta CKOPOTUTL Yac Ha BUKOHAHHSA
CMNi/IbHUX NPOEKTIB MiXK Cy6’eKTaMU AK B KpaiHi, TaK i 3a ii Mexkxamu;

— [0MOMOXe 3HalTW iIHBECTOPIB Y BCiX cthepax AisNbHOCTI;

— MIABUWUTL e(IeKTUBHICTb YNpaBfiHHA Ta 3MEHLWWTb BUTPATU YYaCHWUKIB
IHHOBALLIIHO OPIEHTOBAHMX IHBECTULLIN;

— HaAacTb MOX/IMBICTb AN 3a/Ty4eHHS IHO3EMHOr0 Kanitany;

— CTBOPWUTbL NepeLymMOBU A/11 PO3BUTKY Cy4aCHOT EKOHOMIYHOT CUCTEMM KpaTHU
B LII/IOMY;

— HajacTb MOX/MBICTb €(EKTMBHO BUKOPUCTOBYBATKM Ta PO3NOAINATU
IHTENeKTYaNnbHUI KaniTaJl.

To6TO 3 YCIET MHOXWUHW NPOAYKLUIT, BUPOG/IEHOT Pi3HMMUK NiANPUEMCTBAMU Ta
opraHisayisMu, B HUHILLIHbOMY iH(POpMaLitHOMY CYCMiNbCTBI 0CO6/IMBO BUAINAETHCA,
IHTENeKTyanbHa NPoAyKUid, B TOMY 4uCAi, NpoayKuis, "BupobneHa” HaBYa/lbHUMMU
3aKnagamu.

30KpemMa, MpPOAYKLUIE HaBya/lbHOTO 3aknagy € pes3y/nbTaT KepoBaHOoro
OCBITHBOrO Mpouecy y BUIMNA4lI HaBYa/lbHMX nporpam, Oi3Hec-nnaHiB MiAroToBKM
KapiB 3a HOBUMW Cnewuia/ibHOCTAMWU, MeTOAUYHUX Mnocnyr (HaB4a/lbHO-METOAMYHI
matepiann, nporpamy AUCTaHLINHOrO HaBYaHHS TOLLO), MOCAYr OLHKN PiBHS
BUKOHAHHA BUMOI CTaHAapTiB, B TOMY YMC/I | OCBITHIX, KOHCQTUHIOBI MOCNYyrn Ta
IHWe. KnioyoBa [iANbHICTL YHIBEPCUTETY Lle niArotoBka KagpiB, OCHOBHUM

pe3ynbTaToM AKOT € BUMYCK KBanighikoBaHMX axiBuis [17].

1.4 Tpo6nemn hopMyBaHHSA KPpUTEPITB OLliHKOBaHHS AKOCTI OCBITH

OCBITHIA nNpouec B YHIBEPCUTETI OPIEHTOBAHWA Ha NPUAGAHHS KOXXHUM
KOHKPETHUM CTYAEHTOM 3HaHb, YMiHb i HABMYOK, BUSHAYEHNX BUMOTramMu AepXKaBHUX
OCBITHIX CTaHAapTiB 3a BIAMNOBIAHUMW HanpsAMamy Ta CcreyiaibHOCTAMU. Takum
YMHOM, MPOAYKUIA YHIBEPCUTETY Lle iHTenekTyasbHa MpoayKuis: 6akanaspw,

cneuianictu, maricTpy 3 HabopaMu 3HaHb, YMiHb | HaBMYOK, KOMMETEHLIN,
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BU3HAYEHNX BUMOramu BiAMNOBIAHUX HanpsamiB Ta cneuianbHOCTENW, OTPUMaHUX B

pe3y/nbTaTi HaBYa/IbHOr0 NPOLIECY Ta PiBeHb SKMX Bif0OPaXKeHWNA B ANNNOMi OLIHKOO
BIAMOBIAHOCTI.

[nsa Toro wo6 HaB4anbHWIA 3aknag Bignosigas ctaHaapTy ACTY ISO 9001:
2001, MOro KepiBHULUTBO B YWCAI THWMX NOBUHHO BMPiLLyBaTK 3afady ynpasniHHS
AKICTIO (TOOTO piBHEM) BUMYCKHUKIB YHiBepcUTETY. Lle 3aBaHHs1 Ma€ [1Bi CTOPOHM.
[Mo-nepwe, Ue  3po3ymina BCiM Npobnema MigroToBkM (HaBYaHHSA) CTYAEHTIB ANnA
NPUBEAEHHA X Yy BIAMOBIAHICTL BMMOram, WO BUCYBalOTbCA AN BUMYCKHUKIB
KOHKPETHOro piBHA (Hanpuknag, 6akanaspis) NeBHOI cneyiasibHOCTI. BUpilleHHs i€l
npo6nemMy He € TpUBIa/IbHUM, ane OMY NPUCBAYEHO AOCUTL GaraTo AOCNIAKEHb 3
NUTaHb afanTVBHOIO HaBYaHHSA, CTBOPEHHSA PI3HMX METOAMK I METOZIB NPOBeAEHHS
ICMMTIB Ta TECTiB, OLiHIOBaHHA TowWO. [o-apyre, HeOOXiAHO KOPEKTHO cdopmyBaTtu
KpUTEPIT, 3a AKUMU MOXKHa By le MPOKOHTPOOBATU BiAMOBIAHICTL BUMOTraMm.

Y camoMy nNpoCTOMYy BMNAaAKy UA npobnema MOXe 3BOAUTUCA 4O BUOOpY
nepeniky AWCUMNIIH, AKI  NOTPIOHO BWHECTW, HanMpukiag, Ha [epXaBHUM
(6akanaBpCbKWiA) iCNNT.

TaKUM YMHOM, Ha CbOrOAHILLHIN [eHb iICHYE AOCUTb KPUTEpPIiB OLiHIOBaHHS.

OueBMAHO, WO BUGIPp AUCUMNAIH MOXHA 3[4IACHUTA 3a [0MNOMOrOH
3aCTOCYBaHHA iH(opmauiiHOT Mogeni BiAMOBIAHOT NpeAMETHOT 06/1acTi, NPU ONWUCI
AKOT B&X/IMBO 3MEHLUMTK CTYMNiHb CY6'€KTMBI3MY, TOOTO TOUKM 30py TOro (paxisug,
KU fae XapakTepucTuky gocnigpkysaHoi MpO [8].

[Mpn BUpiLIEHHI 3aBfaHHA OLIHKM iHTeNeKTyaslbHOI MPOAYKLiT HaBYa1bHOro
3aKnafly Ha pi3HMX piBHAX Mogenb MpO «HaB4anbHWIn Npouec» MOBMHHA OYTH
CTBOpEHa He Ha piBHI 06'eKTiB [8, 18], a Ha piBHI KOHKPETHUX eK3eMMspiB O4HOro abo
[EKiNIbKOX 00'eKTIB. 3B'A3KM MK efleMeHTaMn Takol Mogeni 6yayTb onucysaTu
BIOHOCMHM  MDK  ek3emnnsgpamu  o6'ekta abo 00'ekTiB, a He MiX
o6'eKTamy abCTpakuismn, AK Yy 3BMYaHUX iHopmMauinHKUX Mogensx [8, 18].
Onepavii MaHiny/toBaHHA MOAE/NI0 TaKoXX MNOBUHHI By T NPUCTOCOBAHI [0 po60TH 3
eksemnnspamm 06'ekTa. MoB'A3aHO Lie 3 TUM, L0 B KOHKPETHUIA MOMEHT Yacy B NpO

«bepe y4yacTb» [eska MigMHOXMHA eK3eMnnsapiB 06'ekTa. Hanpuknag, AvcumniiHu
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LMKy NiAroToBKM GakanaBpis, cneuianictie abo marictpiB. Taky MiAMHOXMHY 3a

aHasiorieto 3 wapom MpO [8] byaemo HasmBaTK LLAPOM eK3eMniApiB 06'eKTa. Y CBOKO
yepry B KOXXHOMY LUapi 06'eKTa MOXHa BUAIMMTK MIAMHOXMHN €K3eMNAApIB, AKi
BOMIOAIHOTb AESAKOH XapaKTEPUCTUKOK (XapaKTepucTukKamm).

MigMHOXMHOK wapy (MMLU) Ha3BemMO CTPYKTYPHY 4acTUHY Lwapy, SKil
NpUTaMaHHi Ti XX BNaCTWUBOCTI, LLLO 11 BCbOMY LAY, i [0 SKOro HanexaTb eK3eMM/spy,
LLL0 MaKOTb CXO0XI BNIACTUBOCTI ab0 3a,0BO/IbHAOTL NEBHOMY KPUTEpILO.

Po3srnaHyswwim Taki MNmLU, moxkHa 3a aHanorieto 3 nigxogom [18] nposecTtu
BUY/IEHEHHS XapaKTepHuMX Ta/abo CTBOPeHHA abo BWUAIEHHS  IHTerpoBaHuX
npeAcTaBHUKIB uMx TMMLL, BM3HaYeHHS XapaKTepy B3aEMOAIT MK eK3emnispamu
06'ekTa. XapaKTepHi NpeAcTaBHUKN  ek3eMnaspu MMLL, Aki MatoTb BNacTUBOCTI, L0
XapaKTepu3yrTb L0 MiAMHOXMHY, a OTXKe i BeCb LWap. IHTerpoBaHi npeacTaBHUKN
eksemnnapu ML, wo BonoaitoTb atpubytamun, AKi MOXYTb XapakTepusyBaTy i
Kifibka MIAMHOXWH (MONiiHTerpyBaHHs), i 0gHY NIAMHOXMHY (MOHOIHTErpyBaHHS)
Lwapy. Taki npeactaBHUKKM MNpO MOXYTb 6y TN peanibHUMK ab0 CTBOPEHMMM LUTYYHO.

Aucumnnivy, Wo BigHoCATbCA [0 oAHiei MpO, 6yayTb XapakTepHUMU
npeagctasHukamn [8, 18], AucumnaiHn, Wo BigHOCATLCA A0 Kifbkox [pO,
IHTErpoBaHMMU NpeAcTaBHMKaMU. 3 IHTErPOBaHWX MPeACTaBHUKIB MOXKHA TaKOX
CTBOPUTU «BIpTyabHY» ANCUMNAIHY  HOCI BNacTMBOCTEN AEKiNbKOX ANCLMNIH.

Came 3 TakuxX MpeAcTaBHMKIB AOUINbHO (hopMyBaTW, Hanpuknag, iCNUT Ha
BIAMOBIAHICTb KOHKPETHOMY PiBHIO MIArOTOBKMW. BifbLLe TOrO, LWASAXOM 3aCTOCYBaHHSA
MaTeMaTMyHOro anaparty, aHaloriyHoro TOMY, L0 3aCTOCOBYETbCA AN
MaHinynoBaHHS MeTaMofeni npeaMeTHUX o6bnacterd [19], cam icnuUT MOXHa
cthopmyBaTK AK NONITHTErpOBaHOr0 NpPeAcTaBHUKA AESKOro Lwapy, po3rnsgakoym 1oro
SIK KOHTEHEPHY CYTHiCTb [20], «po3ropHyTy» B enemeHTapHy MpO.

AK BULHO 3 BMLLLEONNCAHOTO MaTepiasy nocTae HaCTynHa 3agavya (HopMyBaHHS
KpWTepITB BiAMNOBIAHOCTI AKOCTI OCBITU CTY[EHTIB, AKi MalOTb HE Ti/IbKM OTPUMYBATU
AKICHY OCBITY, a W MOBHOLIHHO BignoBigaTy 3anutam pobotofasuiB. CTBOPEHHSA
€AMHOrO NPUHUMMNY NPW BU3HAYEHHI KPWUTEPITB [03BOMNTL 3AIACHUTU MIATPUMKY

NPUAHATTS NOTEHUiIMHMX KaapiB Ha poboTy.
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1.5 Mogenb niaroToBKN axiBLiB-eKOHOMICTIB NMpW nepexofi MiX OCBITHbO-

KBafiikaliiHAMKN PIBHSMM OCBITU

3rigHo bonoHcbKkoi geknapauii B TpasHi 2005 poky YKpaiHa npuegHanaca [o
BonoHcbkoro npouecy. [aHa npoueaypa Haknana psag 0bMexeHb | [0AaTKOBUX
HOBOBBE/EHb B OCBITI YKpaiHN. HeobXiAHICTb Y MigBULLEHHI SKICHOTO PiBHA OCBITH,
BM3HAYaE OTPUMaHHA HOBMX OCBITHbO-KBaslihikaLinHUX PIBHIB OCBITW. Ha AaHui
MOMEHT Ha YKpaiHi 3aeXXHO Bif pPiBHA akpeguTauii ICHYHOTb TakKi OCBITHbLO-
KBastichikaUirHi piBHI: MOMoALIMIA cneuianicT, 6akanasp, cnewyianict, maricTp.

MigBULWEHHA  SKOCTIi  OCBITW,  CamMOPO3BUTOK  BMPOONAe  BaxaHHS
CamMOB/OCKOHa/IKOBATUCA, @ 3HAUYNTb OTPUMYBATW OiNibLLl BUCOKOrO PIBHSA OCBITW. Y
3B'A3KY 3 UMM | BUHMKAE Npob6ieMa nepexoay B paMkax OfHIET npegMeTHOT 061acTi Bif
0[JHOTr0 OCBITHbO-KBa/Ti(hiKaLiAHOrO PiBHS 0 iHLOro Npy Heo6XiAHOCTI NiABULLEHHS
SKOCTI OCBITK. [laHWi1 nepexif MOXIMBWUIA | HA OTPUMaHHS HOBOI CrewianibHOCTI, ane
TOAI Ai€ OOMEXEeHHSi Ha HasBHICTb HeobXigHOT 6a3nM  BMBYEHWX AUCLMMAIH
nonepeaHLOro PIiBHA ANS NEepexody Ha HacTynHWWA. Y 3B'A3KY 3 YMM BUHWKIA
npobnema nepexogy B paMKax €AMHOI NpeAMeTHOI 06/1acTi Bif OAHOro OCBITHLO-
KBanihikaliiHOro piBHA A0 IHLIOro npy Heo6XiaHOCTI NiABULLEHHS SKOCTI OCBITHK.
3acTocyBaHHA OJHOrO i3 3anpornoHOBaHWX METOAIB MOXe [A03BOMUTU 3HU3UTU
TPYAOMICTKICTb MPOLECY BUPILLEHHS NOCTaBMEHON0 3aBAaHHA. s Lboro HeobxigHo
(hopmaniayBaTu LUNAXM BUPILLEHHSA NOCTaB/IEHOrO 3aBAaHHS.

Y nyHkTi 40 MiXHapoAHOI cTaHgapTHOT Knacudikauii ocsitn (MCKO) 2011
Haro/IoWYyeTbCA, WO B 3a/1eXKHOCTI Bif HaLiOHa/IbHOrO0 KOHTEKCTY, HedopMaibHa
OCBiTa I NIArOTOBKA OXOM/IHOE NPOrpaMu PisHUX PiBHIB. AK NpaBusio, Ha YKpaiHi npu
nepexoAi Bif4 MOMOALWIOrO cneuianicta B paMKaxX OAHIel npeaMeTHOI 06/acTi
MOTEeHLIMHOro CTyAeHTa 3auikas/oe nepexig Ha nporpamu pieHAs MCKO 6, a6o
«bakanaBpar abo MOro ekBiBa/IeHT» 3 AKOI-HeOyAb cnewuianbHOCTI Byab-AKOi
npeAMeTHOI 06/1aCTi 4acTO MpPU3HAYeHi A1 OTPUMAHHA YYaCHUKaMU MPOMIXKHUX
akafieMiyHnx Ta/abo NpodeciMHMX 3HaHb, HABUYOK i KOMMETEHLi, NPOBIAHMX [0
MPUCBOEHHA MEPLLOro CTyrneHs abo piBHO3HAYHOT KBaniikawil. 3a3suyan Ans BCTyny

Ha nporpamu Lboro piBHA NOTPiGHe ycniwHe 3aBepLUeHHA nporpam pisHiB MCKO 3
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a60 MCKO 4, wo aatoTb 4OCTYN A0 TPETUHHOT OCBITU. HagXxomKeHHSA MOXKe 3a/1exaTu

Bifl BMOOPY NpeaMeTiB Ta/abo OUiHOK, OTpMMaHuX Ha piBHAX MCKO 3 Ta/a6o 4 [21].

HeobXigHICTb Yy MifgBULLEHHI AKICHOTO PIBHA OCBITW, BM3HA4YaE OTPUMAHHSA
HOBMX OCBITHbO-KBaniikKaLiiHAX PiBHIB OCBITU B paMKax TOI uK iHWOI chepn. Ha
NaHW MOMEHT Ha YKpaiHi 3aeXHO0 Bif, piBHS akpeauTauii iCHYHOTb TaKi OCBITHbO-
KBasTichikaLiviHi piBHI: MOMIOALIMIA cnewianicT, 6akanasp, cnewianict, maricTp.

Y poboTax AocnigHNKIB AaHOT NPO61eMn PO3rNAAaETbCs, AK NpaBuio, Nigxig 4o
(hopmanisauii 3agadi 3ictaBneHHs BUMOr pob60ToaaBLiB abo NpodeciiHUX CTaHAapTiB
3 [AepXXaBHMMKM OCBITHIMW CTaHAapTamu abo [OKYMeHTaMu, L0 BM3HA4yarTb 3MICT
OCBITHIX Mporpam, Ha OCHOBI PIi3HUX MOAENEeN  HalyacTille OHTONOriYHOT MoAaeni
[21]. Ha nigcTtaBi aHanizy gaHuMX MOXHa CKas3aTW, WO 3apa3 AOCNIIKEHHSA OaHOl
061acTi BUPILWYKOTb MUTAHHA BiAMOBIAHOCTI BMMYCKHWKIB BUMOram poboToAaBLiB.
KOHKpeTHY 3a1a4y nepexoay 3 0AHOro O0CBiTHbO-KBasTi(hiKaLiAHOrO PiBHS A0 IHLLIOrOo
| OTPMMaHHA HOBOI CreLiabHOCTI B pamKax TI€ET XK abo HLWOT NpeAMeTHOI 06/1acTi He
PO3rnsaanocs LWoAo OTPUMaHHA HOBOrO PiBHA (PaxiBLiB.

PiBHI OCBITV MpeACTaB/AOTbL COO0K KOHLEMLit0, 3aCHOBaHY Ha NMPUMNYLLEeHHI
Mpo Te, L0 OCBITHI MpOrpaMm MoXHa 3rpynyBaTti B yNopsaaKoBaHUA psaf KaTeropin. 3
ypaxyBaHHAM CKNaAHOCTI OCBITHbOIO KOHTEKCTY Ui KaTeropii sBNsAKOTb CO60M0
MacLUTabHi eTanu B pyci 3a OCBITHIM MapLUpPyTOM.

[aHy 3afa4y MOX/MBO BUPILLUTK, AKLLO NPUBECTU Y BIAMOBIAHICTL HaBYa/IbHI
NNaHW Pi3HUX pPIBHIB akpeauTauii eKOHOMIYHMX cneuianbHOCTe. BignoBigHiCTb
HaBYa/IbHNX MMaHIB Pi3HNX PIBHIB ab0 MakCMMa/ibHe HabMKEHHA A0 3MEHLLEHHS
aKafeMi4yHoT pi3HULI 403BO/IUTL ONTMMI3YBaTU TEPMIHW HABYaHHA AN A4aHOT KaTeropil
0cib ((haxiBLiB €KOHOMICTIB), a TaKOX MiABULMNTA KiJIbKICTb KOHTUHIEHTY, OX04Oro
NiABAWMTA piBEHb OCBITK. [pn BUpILLIEHHI 3aavi MOXKHA CKOPUCTaTUCA HU3KOH
MeToAiB | mofenei: rpaosa, iMiTaliiiHa, CeMaHTMYHa, iepapxiyHa, OHTOMOriYyHa
Mogeni, IHCTPYMEHTU pensauiiHol anrebpu, eKCnepTHOT OLiHKW i T. [.

BukopuctoByBath ofHy abo [eKinbka Mofenent HeobXifHO B KOMMJEKCI, ane
L1106 BUPILLNTK 3aBaHHA ePeKTUBHOIO Nepexoy Bif OAHOr0 PiBHA OCBITY [0 IHLIOrO,
HeoOXIiAHO BU3HAUUTY CTPYKTYPY NOETANHOro BUPiLLEeHHS AaHOoT Npo6iemMu.

MeToamKa BU3HAYEHHS MOX/TIMBOCTI MiABULLEHHA OCBITHLO-KBaNiikaLiinHOro
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PIBHA B paMKax MnpeaMeTHOI 06/1acTi NMOBMHHA BK/OYATU Kinbka eTtanis. MNeplunm

eTaroM € aHani3 |1 BMBYEHHA BMICTY OTPUMAHOrO0 [OKYMeHTa OCBITHbO-
KBaslihikaliiHOro piBHA. [pyrum eTarnoM € CTBOPEHHS MOAeNi Ha 3iCTaB/IEHHS
NPeACTaB/IEHOTO0 [OKYMEHTa HaBYa/lbHMM MJ1IaHOM OpraHisayii Ta BW3HAYeHHS
BiAMOBIAHOCTI abo 36iry pagy AucumnniiH. TpeTiM eTanoMm € BUKOPUCTaHHA MOAeri,
WO BK/KOYAE 3iCTABMIEHHS HU3KM [JOKYMEHTIB PI3HMX MpeAMeTHUX obnacteid. I,
HapewuTi, OCTaHHIM eTarnoM € BW3HAYEHHSI MPOLEHTHOro CriBBIAHOLWEHHS YK
MOKPUBAKOTLCA AUCUMMNIHA OTPUMAHOIO PIBHA OCBITU 6GaaHOMY PIBHIO, LLO
N03BOMNTb MPUAHATA PILLEHHA MPO MOXMBICTb MiABMWLLEHHS PiBHA OCBITM He 3
MepLIOro Kypcy, a Ha HacTynHux etanaX. OfHaK He06XigHO BWKOPUCTOBYBATU
nepeperarn eTan CTBOPeHHA rpaoBOi Mofeni HanpsMiB OCBITU, MOX/MBUX
cnewjiasibHOCTEN HaBYaHHS.

CTBOpeHHA Mofeni 3icTaB/ieHHA AOKYMeHTa Mpo 3aKiHYeHHA HaB4a/ibHOro
3aknagy 1 3 piBHIB akpeguTauil HaBYa/lbHUMK MNaHaMyW MalibyTHLOrO Harpsamky
OCBiTM  3aBfaHHS, L0 BMMarae 360py BEMKOI KifIbKOCTI CTAaTUCTUUHUX AaHKX. ToMy
Ha nepwioMy etani  etani 360py JaHWX  HEOOXIAHO 34INCHUTU pilleHHS AaHol
3afa4i, BUKOPUCTOBYHOUM BIAMNOBIAHI METOAN. HAK BapiaHT, MOXXHa BUKOPUCTOBYBATH
eKCNepTHMIN MeToA. AN Uuboro AaHi MOXYTb OYTW OTPUMAaHI LUISXOM aHKeTyBaHHS,
[AOCNIIKEHHA HaBYa/IbHUX MNaHIB 3aKnafiB Apyroro TPeTbOro PiBHIB akpeamuTauil
cneuianbHoOCTe | npuBefeHi A0 eauMHOl Qopmi nogaHHsA. EkcnepTamu npwu
aHKeTYBaHHI MOXXYTb BUCTYNaTU Ti/IbKM haxiBLi NpeaAMETHUX HanpsAMKIB (Hanpukniag,
Buwa matematuka abo YKpalHCbKa MOBA), fiKi TaKOX HeoOXifHi AN OTPUMaHHS
CTyrneHs 6GakanaBpa, a TaKOX 0COOM, fAKi 3AIACHIOTb POBOTY 3 HaBYa/IbHUMU
nnaHamu, a TaKOX JOKYMeHTALi€r0, WO perfiaMeHTye HaBYa/lbHUIA NPOLLEC.

Y BenM4yesHOMY MOTOUI AaHWX, OTpMMaHMX Ha eTani 36opy, HeobxigHO
BULIINTU Ti AUCLMNAIHN, AKi 3MOXYTb 3irpaTit ICTOTHY PO/ib NMPU BUSHAYEHHI CTYMNEHS
BIAMOBIAHOCTI, Ta AKI MpeTeHAYHTb Ha MIABULLEHHA PIiBHA akpeguTauil. [JaHe
3aBflaHHS € HecrneuMpivYHUM | MOXKe By TN BUPILLEHE LLNAXOM CEMaHTUUYHOrO Bigbopy,
Bep6a/IbHOr 0, MOLUYKOM K/TKOUOBMX C/NiB ab0 EKCMEPTHUM LLIAXOM.

[N Toro o6 smpiwnTy NpobneMy Ha gaHoMy eTani 3acob6aMm aHKeTYBaHHS,

HeobXxiAHO Oy/e 3i6patu i 06pobMTIN BEIMYE3HWIA NOTIK AUCUMNNIH, 418 NO4AbLIOrO
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po30uTTA B rpynu. Hanpuknag, abiTypieHTy  MOMOALLOMY Crewianicty npegMeTHOT
obnacti «EKOHOMiKa», AKWA NpeTeHAye Ha HaBYaHHA [ANs 3400YyTTA CTyMeHs
OakanaBpa €KOHOMICTa, MOX/IMBO  repesapaxyeBatv  gucumnniHy  «Buuwa
mMaTtemMatuka». Tak fK gucuuniida gaHoi npeameTHOT obnacti M 6yna BUBYEHa, | B
ANNIOMI CTOITb OLiHKA MPO HaBYaHHA Ha Kypci «MatematuKa», Ky eKCrepTHUM
LLAXOM MOXKHA BU3HAUUTU AK AUCLUNNIHY «BuLla matemaTmka.

Ha HacTynHomy eTani eTani BBeAEHHA [aHUX HeoOXiAHO BUPILINTY
npobnemy CTBOPEHHS MeBHOI  Knacudikauii, fka [03BONNTb  CHOPMYBaTU
BMOPALKOBYBaHHSA MOX/IMBUX HaMpAMIB HaBYaHHA. [JaHy 3afady A0OLiNIbHO BUPILINTY
YrpynoBaHHAM TeMaTUUYHUX HanpsaMiB, Kyau OyayTb CTaBUTUCA BCI MOX/MBI
npeaMeT, OTPMMaHI Ha nonepeiHLOMY eTani OCBITU. Buxogaun 3 BULLEOMMUCAHOrO
npuknagy, HeobxigHo O6yno fdaHy AMCUMNAIHY BU3HAYMTW 4O  APYroi rpynu
Knacugikauil, WAgXoM BU3HAYEHHS HaNeXHOCTI gucunnniiy «MatemaTtnka» rpyni
«BuLla matemaTnka», a TaKoX MepeBipuTH UM LOCTATHIO KifIbKiCTb FOAMH 3 JAHOr0
Kypcy 1M 6yno BMBYEHO, W06 igeHTUgIKyBaTU L0 AUCUMNNIHY, AK HeobXigHy ans
OTPUMaHHS CTyneHs 6akanaspa AncumniiHy «Buiia MaTematukax». To6TO 36ip AaHUX
(3 LJOKYMEHTIB, TaKUX AK AUMIOMIB MPO NonepeiHiX 0CBITHbO-KBasli(hiKaLinHNX PiBHIB
OCBITM)  HeBiJ'€eMHa 4acTMHa A/19 Nepexody A0 HACTYMHOro etany BUPILIEHHSA
nocTaB/eHoi npobnemu [21].

BBefleHHA faHnX Bifi6yBa€ETbCA LLNAXOM 360pY iH(hopMaLliT 3a AOKYMeHTaMU, AKi
abiTypieHTV HaJalTb Y BULLMIA HaBYaIbHWUIA 3aKknag, (TO6TO B 3aK/1ag 6ifibLL BUCOKOIO
PIBHSA OCBITW, HIXX NOMepeHE oAepXaHe, abo TOro X PiBHA, ae iHWOI cnewiasibHOCTI).
Yum GinbLue MOX/IMBMX Bapiauii Ha3B AMCUMNAIH Bye NPUCYTHE B LUX LOKYMEHTaX,
TUM 6ifNbLl MOBHOLiIHHOKW 6yfe BMXigHa BMOIpKa, Ha MiAcTaBi, SKOK MOXHa 6yae
O[HO3HAYHO KnacugikysaTu AUCLMNIIIHY B rpyny i 34IACHATK 1T nepe3apaxyBaHHs.

AHKeTYBaHHA Ha eTani 360py AaHuWX [03BOMUTL AaHy 3afadvy BAOCKOHANTU.
Mpn uUbOMYy [BOMa OCHOBHMMW YMOBaMW MNpu nepesapaxyBaHHI AUCUUMIIIHK €:
nonagaHHa B TeMaTU4YHy rpyny i BiANOBIAHICTb MOAMH Y HaBYa/bHUX nfaHax. Lle
MOXHa BifobpasnTn cxemaTnyHo (puc. 1.7), Ha AKoMy BifobpaxeHa 6/10K-CXemMa
BifOOpy nepebopy AMCUMMNIH AN Knacuikauii no rpynax i BigHeCEHHS A0 TiET un

IHLLOT gucumnniHy 6e3 ypaxyBaHHS 36iry roavH 3 gaHoro npeaveTy.
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BBeaeHHsA faHnX ansg KoXKHoT
ANCUMNAIHA NO CTYAEHTY

> K=1; M;1
\ 4
A 4 .
— Mepexig Ha 3
5=0 eran

\ 4

\

4+

i=1; N; 1
+ ¢ -
v =1
S=0
fi[i]=1 &&
M2[i]=20
S=S+M1Iil v
3 Prik]=1
M2[j1=S
A
v ‘lovna’.K.’MooiineHa’

PucyHok 1.7 — Bnok cxema nepebopy aucumniiH ans 3aiiCHeHHA Knacudgikauii no

rpynam
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[Mpunyctmumo, Ana Toro, Wob Ta un iHWwa aucumnniHa 6yna KnacugikosaHa B

rpyny, BoHa MOBMHHA Habpatu He MeHLle ABaauAaty 6Ganis. OuiHKa BiAOYBaeTbHCA
Mi4CYMOBYBaHHAM 6as1iB 3 KOXKHOT AMCUMNIIHN. EKCNEPTHY OLiHKY NPOBOAATL N ATb
eKcrnepriB. [iana3oH OUiHOBaHHA CKNagae Big Hyna 4o n'aty 6anis. To6TO, MOX/MBa
KifIbKICTb 6asliB MOXe CKNacTu Bif HyNna o Asafuatn (Ha 6nok-cxemi f1), ane nuwe
npu HeoOXIiAHIM KiNbKOCTI y ABaAusaTb 6aniB MOX/MBE nonagaHHs B rpyny. Fpyn
MOXe OYTW CKiJIbKM 3aBrogHo. OfHakK i ANCUMMNIH, SKI MOXYTb CTaBUTUCA 4O OLHIET
rpynu moxe 6yTu aekifnbka. Lle BaXn1BO, OCKiNbKKN Hagani nepeabdadactbCa KiNbKicHe
MiLCYMOBYBaHHA TOAMH 3 OUCUWMAIHW Y HaBY&IbHUX MaHax. AKWO AMCLMNIIH,
BiHECEHMX [0 OAHIEI TPynwu, BUSABUTLCA [AeKiNbKa, HACTYMHOK Onepauieln €
nigpaxyHOK KiNbKOCTI UuX aucumniid. Ane cnif BpaxoByBaTW, WO HeobXigHa
MiHiMa/ilbHa KifibKICTb 6aniB, BWUCTaB/ieHa eKcneptamu, MOBWHHA OYTW He MeHLue
apaguatn. Omke, nigpaxyHoK Oyfde 34iNCHIOBATUCH, AKLLO BUKOHYHOTHCA HACTYMHI
00MeXXeHHS: ICHYe xo4a 6 ofjHa ANCUMNIHA, SKa BIAHOCUTLCA A0 LIET rpynu, 6anis 3
AaHOT AUCLUMNTIHW NOBUHHO BYTW He MeHLUe ABafusTu (BUX0AAYM 3 NPeCcTaB/IEHOro
npuknagy). Ha 610k-cxemi BigobpaxkeHi Taki enemeHT: N KiNbKiCTb NpeamMeTis; M
KIMIbKICTb Tpyn; mMacuB Bifobpaxkae ekcnepTHi ouiHku no rpyni M1 = {OuiHkal;
OuiHka2; OuiHka3; OuiHka4; OuiHkab}; P, 03HaKa NpoxomkeHHs yepes rpyny [21].
Bnok-cxema Bigobpaxkae nuwe nepebip AMcCUMNAIH ANa Knacuikauyii no
rpynax, gng Toro wob aucumuniiHa Mana crtatyc 3apaxoBaHOol Micns MOPIBHAHHSA 3
ANCUMNIHOK, HeobXiAHOK Ana nepesapaxyBaHHA. OpfHak noganblii At no
BIAMOBIAHOCTI KiNbKOCTI FOAUH AUCUMMIIIHK, OTPMMaHMX B pe3y/bTaTti HaBYaHHS, i L0
BMK/aAat0TbCA Ha BiflbLL BUCOKOMY PiBHi OCBITW, MOBUHHI OYTW BiOOPaXKeHi iHLIOK
6nok-cxemoto. O6maBi 6/10K-CXeMM € B3aEMOIMOB'A3aHUMU AN OTPUMaHHSA €ANHOI
Mozeni e)eKTUBHOIO nepexoay MiXK PisHUMU OCBITHbO-KBaTiDiKaLiiHUMKN PiBHAMU
OCBITW.
AK y)Xe paHille 3a3Hayasiocs, anropuTMm 36iry 3acHOBaHO Ha [BOX OCHOBHUX
(hakTOpax: 36ir gnucumnniHy, To6TO NonagaHHA B rpyny, Aka YMTaETbCs Ha BULLLOMY
piBHI ocBiTW (puc. 1.7), | 3arajibHa KifbKiCTb FOAUH BMBYEHOT AucumniiHm. Cxema

aHasi3y 36iriB HaBYa/IbHMX NaHIB Pi3HUX PIBHIB akpeanuTauil B 3aralbHOMY BUTNALI
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YM B pamKax OfHOro, ajie iHLIOT nNpeAMeTHOT 06nacTi BUrNagae, K npeacTaB/ieHo Ha

PUCYHKY 1.8.

Auncumnniam
YHiBepcuTeTa

\ 4

. ) KinbKicTb
Oducumnniim »  AHani3 AYCLMNNIH
abITypieHTa » 30Ty »| siKi cniBnanu

PucyHok 1.8 — Cxema aHasi3y 36iriB HaB4a/lbHUX MaHiB PI3HNX PIBHIB akpeauTalii

LLLOPOKY COTHI | HaBiTb TUCAYI BUMYCKHWUKIB KOMEMKIB, TEXHIKYMIB, YUN/INLL
nparHyTb NiABAWMTA piBeHb OCBITWU, TUM CaMUM OYyTW MOTEHUIAHO LikaBUMU O/
poboTogaBud. lMignpremcTBa Ta opraHisauii YKpaiHu BigvyBalOTb 6pak SKICHUX
(haxiBuiB B pi3HMX cepi. Y CBIiTi HOBMX TEXHOMOrii, iHHOBALii, HecTabiNbHOCTI
NONITUYHOT CUTYaUIT B KpaiHi nignpremMcTeaM HeobXiaHi came haxiBLi, AKi OTpUManu
MakCMyM 3HaHb, LWO6 CTaTX CaMOCTIMHUMM HEe3aIeXXHUMN  MPOrpPecuBHNMU
npayiBHUKaMW.

Y [JOCKOHA/IEHHS OCBITHBLOT CUCTEMU MA€E MPU3BECTU [0 CMPOLLEHHS OTPMMAHHSA
PIBHA OCBiTM B pamMKax OCBITHbO-KBaniikaLiHWX pPIBHIB, AKi BiAPI3HAOTLCA. B
AaHWA Yac, | B YKpaiHi, i B IHWKWX KpaiHax KOMMLIHLOrO PafsHCbLKOro MpocTopy,
KpaiHax-y4YacHMKIB €BpOCOO3Yy, 3a/eXXHO Bif PIiBHA akpeguTauii, ICHYKTb Taki
OCBITHbO-KBaslihiKaLiiiHi piBHI: 6akanasp, cneyianict, marictp. OgHak, Nloax, MatoTb
cepedH0 NpodeciHy OCBITY, BhpaBi OTpuMaTW i BuLly NpogeciiHy OCBITY 3a
CNopigHeHMU cneliasibHOCTAMM.,

3aKiHUMBLUM yunmLLe abo Konemk (B YKpaiHi — Lie OCBITHbO-KBaslihiKaLinHNiA
PiBEHb «MOMOALLMIA criewianicT»), MOTEHUINHUA abiTypiEHT MOXe MNPOAOBXAUTY
HaBYaHHSA Ha GiNbLU BUCOKOMY PiBHI HaBYaHHS.

3a3Buyain Ana BCTYyNy Ha Nporpamu piBHs «6akanaBpar abo MOro eKBiBaeHT»
noTpibHO ycniwHe 3aBepLleHHsA nporpam pisHiB MCKO 3 a6o MCKO 4, wo gatotb

[0CTYN A0 TPETWMHHOI OCBITI. HaaxomkKeHHS MOXe 3anexaTu Bif BUOOpy npeaMeTiB
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Ta/abo OUiHOK, oTpuMaHnx Ha piBHAX MCKO 3 ta/abo MCKO 4 [22].

He3sakatoun Ha Te, WO YKpaiHa B AaHWA MOMEHT MepexuBae CKNafHi
HecTabinbHI 4Yacu, OcCBiTa B KpaiHi BMMarae nofasiblLloro po3suTKy. | TOoMmy
NiATBEPAKEHHS NOYaTOK pethopMyBaHHS OCBITHLOT CUCTEMU B HalUiil KpaiHi [22].

AHani3 OCBITHbOI NONITUKN B YKpaiHi, ONMCaHWI Yy KHWU3i, NpeacTaBieHol
MiHiCcTepcTBOM OCBITM YKpaiHW, Bigobpaxkae Kypc, SIKUN 6GepeTbCsi Ha CydacHWi
NePCNeKTUBHMIA PO3BMTOK OCBITHLOT cucTeMmn XXI cToniTTa. MuTaHHAM | npobnemam
peghopmMaLlii oCcBiTU B YKpaiHi, JopMyBaHHIO OCBITHLOT MOMITUKN 3 MEPCNeKTUBOI
€BPOMENCLKOT iHTEerpauii npucesyeHa He ofgHa poboTa abo AO0CNIMKEHHS. 3a/lyYeHHS
YKpaiHu [0 IHWKNX KpaiH CBITOBOT CNiSIbHOTK, KpaiHam-41eHam €BPOCoro3y HeobxiaHe
O/19 YHIBEPCAIbHOTO YABNEHHSA, HabMVKEHHA [0 €4MHOrO Mpouecy BUMIPHOBAHHSA
OCBITHIX focsirHeHb. Ornsg BUpiLLeHHA AaHOi Npob6nemMu Mokasas, L0 ICHYHOTb
nponosvuil 3 fJaHol TemMaTuMKW, a TakKOoX MOX/MBI pilleHHA 3a [OMOMOror
OHTO/OrIYHOT MoAeni. Kpim Uboro npugineHoro pag nybnikauini NUTaHHIO METOAMK
aflanTauil KomneTeHuiin BUNyckHMka BH3 notpebam HauiOHabHOrO PUHKY npaLi.
OfHak aHani3 gaHuxX AOCNifKeHb CBIAYWTb, WO MNPaKTUYHOT peanisauii 3acobamu
iHhopMaLinHNX TEXHO/ONiA 3arnpornoHOBaHNX ifei, YSBNeHHA KOHKPETHOI Mogeni
pilleHHss abo TexHOoNorii BiAMOBIAHOCTI OCBITHIX PIBHIB Apyr Apyry B AKOCTI
IHHOBALHOrO NiAxoAy B CUCTEMI OCBITW He MpeAcTaBneHWi. MNpakTUUYHWIA acnekT
BUPILLYE BX/MBY PONb peanisalil nocTaBneHnX 3aBAaHb, AKUA BUMarae nofasbLuoi
anpobadii B peasibHNX ymoBax [22].

PiBHI OCBITM MpeACTaBNsATbL COB0K KOHUENLiH0, 3aCHOBaHY Ha MpUNyLeHHI
Mpo Te, L0 OCBITHI NporpaMy MOXHa 3rpynyBaTi B YNOpsAKOBaHWUIA psf, KaTeropii.
CKnafHICTb MosiAirae y Be/IMYe3Hil KilbKOCTI HAMPAMKIB | ANCLUMNIH, WO YATAKOTb Ha
LMX HanpsiMKax B OCBITHI/ cgiepi. ICHytouy Npo6nemy MOX/IMBO BUPILLIMTK, SKLLO
MPMBECTU Yy BIAMOBIAHICTb HaBYa/ibHI NAaHWM  PI3HUX  PIBHIB  akpeauTauii.
BignoBigHICTb HaBYa/IbHUX MNaHIB Pi3HMX PIBHIB ab60 MaKCuUMasibHe HabNMKeHHS [0
3MEHLLEHHA aKafemivyHol pisHWL [03BO/IMTL ONTMMI3YBATU TEPMIHW HaBYaHHA 414
[aHOT KaTteropii oci6, a TakoX 30i/bLUATK KifIbKICTb KOHTUHIEHTY, 0XOQ40ro

NigBAWMTA piBeHb OCBITU [22]. Tomy pAnd no4vatky HeobXigHO nNpeaCTaBUTU
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TEXHOJON K0  BM3HAYEHHS MOX/MBOCTI MifBMLLIEHHS OCBITHbO-KBaNiikKaLiiHOro

PIBHS, sIKa BK/IKOYaTUME KiNbKa eTanis, 3a3Ha4eHnX BULLE.

[Mepwmnm eTarnom € aHani3 BMICTY OTPUMAHOr0O Ha ronepefHin cTagil oCBiTH
NOKYMEHTa OCBITHbO-KBaniikalinHOro piBHs. [Apyrum eTanoMm € CTBOPEHHS
airOpuUTMy Ha 3iCTaB/IEeHHA NPeACTaB/NeHOro [OKYMeHTa HaBYa/lbHUM MNiaHOM
opraHisauii Ta BU3Ha4YeHHS BiAMNOBIAHOCTI abo 36iry paay Avcumniid. TpeTim eTanom
€ BMW3HAYeHHS MPOLEHTHOro CriBBiJHOLWEHHA MOKPUTUX AUCUMMAIH OTPUMAHOIo
PIBHSA OCBITU 6a)KaHOMY PiBHIO, LLO J03BO/NTL NMPUAHATU PiLLEHHSA NP0 MOX/UBICTb
MiABULLEHHS PIBHA OCBITM He 3 TMEPLIOro Kypcy, a Ha HaCTynmHMUX eTanax
(Bi4NOBIAHICTb KiNIbKOCTI HABYa/IbHUX FOAUH AUCUMNIIH, OTPUMAHMX Ha paHHii cTagii
HaBYaHHSA, ManbyTHLOMY pPiBHIO). AGO, K BapiaHT iHAMBIAYanbHUA nigxig BH3 go
BUPILLEHHS faHol 3afadi. [ligCyMKOBMM €TanoM € BWKOPUCTAHHA TEeXHOMOri|
BU3HAYeHHA BIAMNOBIAHOCTI OCBITHIX PIBHIB B AKOCTI YHIBEPCA/IbHOI, L0 BK/HOYAE
3iCTaB/EHHS HU3KW IOKYMEHTIB Pi3HNX NpeaMeTHUX obnacTeit [22].

[ns Toro, Wwo6 BM3HAUYUTM anropuTM abo TEXHOOTIO 3iCTaB/IEHHS AOKYMEHTa
MPo 3aKiHYeHHS HaBYa/bHOro 3aknafdy PI3HMX PiBHIB akpeauTauii HaBYa/lbHUMMU
niaHaMmn ManbyTHLOro HanpPsAMKY OCBITU HEOOXIAHO OnepyBaTN BE/IMKOK KifIbKICTHO
CTaTUCTUYHUX JaHuX. Tomy Mepluimnin etan nepegbadae 36ip gaHux. [daHi MOXHa
OTPUMATW LUNSAXOM aHKETYBaHHS | AOCNIIPKEHHSA HaBYa/bHUX MMaHIB 3aKnagis, fe
3006yBal0Tb CepefiHi0 NPOoeciiHy OCBITY, HaBeAeHUX A0 €AMHOT (hOPMU MOAAHHS.
OpnHoro pasy 3ibpaBLun 6a3y AaHMX 3a ICHYHUMMU Hanpsamkamu, Hagani AoCTaTHbO
NLLEe JOMOBHIOBATW Ti HOBUMMW 3HAYEHHSAMU. EKCnepTamy Npu aHKeTYBaHHI MOXYTb
BUCTYNaTU TiNbKW (haxiBui NpeagMeTHUX HanpsMKiB (Hanpuknag, iCTOPUYHOro), a
TaK0XX 0CO6MU, SKi 3AINCHIOTb PO6OTY 3 HaBYA/IbHUMU NIaHaMK, JOKYMEHTaLi€ero, Lo
pernameHTye HaBYanbHWIA npouec. Cepef AaHWX, OTPUMaHMX Ha LbOMY eTani,
BUAINATLCA Ti AUCUMNAIHW, AKI 3MOXYTb 3irpaTl OCHOBHY POJ/ib NPV BMU3HAYEHHI
CTyrMeHs BIANOBIAHOCTI Ta Ti, WO NPETEHAYOTb Ha MiABULLEHHS PiBHA OCBITWU. [aHi,
OTPUMaHI Ha UbOMY eTani, SBNSKTb COO0K CMWUCOK AUCUMUNAIH, ANA MOAA/bLIOrO
po36buTTa y rpynu. Hanpuknaa, a6iTypieHTy MOMOALIOMY creuianicty, SKWn

NPeTeHAYe Ha HaBYaHHS ANs 3000yTTS CTyNeHs 6akanaspa, MOX/IMBO Nepe3apaxyBaTy
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ancumniivy «EKoHomika nignpruemMcTea». Y AUNAOMI CTOTTb OLiHKA NPO HaBYaHHS Ha

Kypci «EKOHOMIKa», iKYy eKCNepTHMM LUMSXOM MOXXHAa BU3HAUUTW, SK AUCUUNIIHY
«EKoHOMiKa nignpuemctBa». Cnif BpaxoByBaTH, LLIO MNpU rnepesapaxyBaHHi BaXK/MBe
BUKOHaHHA 00MeXXeHHS MO KifIbKOCTI rOAWH, BUAINEHUX Ha L0 AncumnniiHy [22].

Ona Toro, wo6 npeacTaBATM TEXHOMOriO 36iry aucumnsiiH, HeobxigHa
HasBHICTb ABOX OCHOBHUX YMHHUKIB: NOMagaHHA AUCLUUNIIHK B TPYNY, SKa YNTAETHCS

Ha BULL,OMY PIBHI OCBITH, i 3arasibHa KifibKiCTb FOANH BUBYEHOT AUCLMMNIHN.

Hexaii T KinbKiCTb HaBYa/bHUX T[OAMH, BWOGPaHUX 3 HaBYabHOTO
HaBaHTaXXEHHA AWUMI0Ma PiBHA CepefHbOoT NPOgeciinHOT OCBITK NO i- ANCUMUNNIHI K-
T rpynu [22].

dopmanizyemo BUXIAHI faHi:

I gucumnniHa, =, ;

J —ekcneptn, = ;
K — rpyna, Lo YMTAETbCA Ha BMLLOMY PiBHI OCBITY;
M1 — macuvB OLiHOK (LuKana OLiHIBaHHA: 1+5);
Tk — KiNbKICTb rOgUH NO rpyni;
YK — KinbKiCTb FroAMH 3 HaBYa/IbHOI O M/1aHy.

Macve M1 HeobXigHO 06pO6UTK, LWO6 OOMEXUTM AUCUMMNIHK,  SAKI
NoTPanNAtTb B Ty UM iHLY rpyny.

YMOBOI 06MeXeHHs 6yae 06MeXeHHs No BXoay B K-Ty rpyny i-T AUCUMNAiHN:

3
M1 jlMlﬁ‘j, (1.1)

ne M1, — MacuB OLIHOK j-ro ekcrnepTa i-i aucumniinm k-i rpynm,

M1 — nigcymKoBUiA MacuB no i-um aucumnniHam k-oi rpynu.

Ancumniidm, Wo 3HaxoaAaTbCAa B rpyni, Hagani MOBMHHI 6yayTb OoTpumatu
cTaTyC 3apaxoBaHOl abo He3apaxoBaHOi MICNA CMiBBIAHECEHHA 3 AUCLMMNIHOL,
HeoOXigHOW ANs nepe3apaxyBaHHA. Hanpuknad, npefactasneHa 5-Tn 6anbHa LWKana
OLIHIOBAaHHSA, 1 monagaHHA AUCUMNNIH, OTPMMaHUX Ha nonepeaHbLOMY eTarni OCBITU B
rpyny, OUiHIOBaTUMYTb N ATb ekcnepTiB. OTXe, AucuuniiHa Matume CcTaTyc

3apaxoBaHol, SKLL0 CyMapHa eKcrnepTHa ouiHKa 6yae 6inbLue abo gopisHoe 20 6anawm.
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Mo>KHa 3p06UTK BUCHOBOK, LLLO NiApaxyHOK 6y/e 3[iCHI0BATUCS, AKLLO BUKOHYHOTLCS
HacTYMHI 0OMeXeHHS: iICHYe Xo4a 6 ogHa AUCLMNAIHA, SKa BIAHOCUTLCA 40 LET rpynu, i
6anis 3 faHoi gucumniiHi mae 6yt YMOBHO He MeHL 20.
Ha HacTynHOMy eTani BM3HAYaeTbCA KiNbKICTb ANCUMNIH OTPUMAHOI OCBITH,
LLLO MOKPMBaKOTb MainbyTHI HaBYabHMIA NNaH (Kepyrodi KoegilieHTX BNANBatOTb Ha
3MiHY CTBOPEHOI MainbyTHLOT MoAeni).

Hexaii | — 6GyneBa Kepytoya 3MiHHa Mo BX04y B K Trpyny i-0i AUCLMMNAIHN,

fIKa npuiiMae 3HauveHHs 1 a6o O:
0, Ko 20

1.2
1, AKWwo 20 (12)

AHaniz aucumnnid, Wo BXOAATb B TPynM MO KOXHOMY abiTypieHTy,

30IACHIOETLCS 3a OMOMOrot0 ok — 6yN1eBOT 3MiHHOT:

0,skwo 1

‘ ' (1.3)

|
Lakwo 1
il

[MpakTUYHWIA pe3ynbTaT peanisauii ONMcaHoi TeXHONOril 300paeHnii Ha

pUCYHKyY 1.9.

PucyHok 1.9 — ETan B13HaueHHs i-01 gucumuniidmy k-oi rpynmn, MoXameoT 40

rnepepaxyBaHHs Y BULLLOMY HaBYa/IbHOMY 3aKnafi
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Hapgani, HeobxigHO BU3HAYMTU CyMapHe rofiHHe HaBaHTaXXeHHS, OTPMMaHe Ha

PIBHSIX cepeiHbOT NPOMECIAHOT OCBITU 3 ANCLMMNAIH, L0 BXOASATb, Ha YMKY EKCMepTiB,
B TY UM IHLWWY TemaTuU4yHy rpyny. MNigpaxyHoK KifbKOCTI FOAUH 3a i-MU AucuuniiHamu,

LLLO MOTpanuamn y k-Ty rpyny:
Tk LM, (1.4)

Hexal Tik KIfIbKICTb FOAMH, HAYUTAHWUX B AMNI0MI 3 i-0f gucunniHy K-of rpynu.

Togai, KiNbKICTb rOAMH MO rpyni BU3HAYaETbCA HACTYMHUM YNHOM:

T 0OF. (1.5)

il
Ha pucyHky 1.10 npefcTaBfeHU MPakKTUYHWIA pe3ynbTaT peanisauii gaHoi
TEXHONOTIT NigPaxyHKy KifbKOCTI I-UX AMCUMNNIH K-uX rpyn, SKi 36iraucs, i roguH 3

HaBYa/IbHOT0 HaBaHTaXKeHHs MPeACTaB/EHOr0 OKYMeHTa Mpo OCBITY.

PucyHok 1.10 — KinbKicTb i-1x gucumniin k-ux rpyn, ski 36irnucs, i rogauH 3

HaBYa/IbHOTO HaBaHTaXKEHHsI NPeCTaBNEHOr0 JOKYMeHTa Mpo OCBiTy
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OfHakK, cnif BpaxoByBaTW OOMEXeHHs 3a BiNOBIAHOK -0 AMUCLMNAIHOK 3

aunaoma i AMcumniiH 3 HaBYaibHOrO MaaHy No BiAMOBIAHOCTI KiIbKOCTI FOAWMH
ANCUMNIHK, OTPUMaHKX B pe3ynbTaTi HaBYaHHS, | BUKIagaeMmnX Ha 6inbLl BUCOKOMY
PIBHI OCBITH:

TC YK, (1.6)
ae TX — KinbKicTb roguH no rpyni; ok — KifbKiCTb rOAUH 3 HABYa/IbHOT O MAaHy.

AU 3MiHHa Ok 3a[0BOMbHSE MOCTaB/MIEHMM yMOBaM, a TX He BiAnNOBiAaE
3MiHHIl YK, TO cMTyalis NOBMHHA BMPIiLLYBaTUCA B IHAMBIAYyalbHOMY MOPAAKY, TUM
camyM (hopMyHUYM YMOBW NPUAHATTA CTY[EHTa Ha cnewiasibHiCTb.

[laHa TeXHONOriA 3a paHille OTPUMaHUMM JaHUMU MOXXe L03BO/IUTN ManbyTHIM
abitypieHtam pisHa MCKO 6 nepeobupatu iHWY cneyianbHicTb gaHoro BH3, akuwo
BiAMOBIAHICTb AncumniH 3a pisBHeM MCKO 3 ta/abo MCKO 4 He 6yna goctaTHs Ans
BCTYNY Ha 6axkaHy criewiaibHICTb.

PucyHok 1.11 nokasye 3arajibHy BifnoOBIAHICTb AUCUMNAIH abiTypieHTa
ICHYHOUMM TEMATUYHUMU TpyMnaMu yYHiBepcuTeTy. [ns Toro, wo6 abiTypieHT mir 6yTu
3apax0BaHUM Ha Ty YW iHLWY cneuiaibHICTb, MiHIMa/bHa KifIbKICTb HEOOXIAHWUX A0
3apaxyBaHHS Tpyn AucuuniiH NoBMHHA OYTW He MeHLUe 33[aHOro paHil 4wucna
(Hanpuknag, pieHe 3). TO6TO HaKNALAETLCA OOMEXEHHSA Ha NPUAHATTA PiLUeHHS MPo
3apaxyBaHHs. B iHAMBILyanbHOMY MOPAAKY MOX/IMBE TaKOX BU3HAYEHHS AEAKUX
IHWKWX ymOB. Hanpuknaf, SKWO AN BCTyny Ha crieyiasibHiCTb «EKOHOMiIYHA
KibepHeTMKa» HeoOXifHO A0 3apaxyBaHHA 36iry MiHIMyM B TpbOX rpynax, To A/
cneyianbHocTi  «EKOHOMiIKa nmignpuemctea» abo «MeHeMKMEHT opraHisauin
AocTaTHIM 6yfe 36ir 3a gsoma rpynamu. Lli gogaTkosi YMOBW BUMPILLYHOTBCS B
IHAMBIAYabHOMY MOPSAAKY A5 KOXHOT OKpemoi opraHisauii pisHs MCKO 6. 3anexHo
Bif uUboro Oyge npuiAMatMcs  pIilWEHHS  Mpo  cTatyc  abiTypieHTa
(3apaxoBaHuiA/He3apaxoBaHui).

3 BMpOBaKeHHAM [aHOT TEeXHOMOrii 6yae NOTPIGHO nofasblie PO3LUNMPEHHS
6a3u, B AKiin 6yae 36epiratrcs iHopmMaLis. Y Hacniaky noTpioHo 6yae 3adistn 6asy
aaHMX, Wo 6yae 36epiratu ycto iHhopmauito no abiTypieHTax, IXHIM HaBYa/lbHUM
nnaHaM, i WO BaXIMBO, CPOPMOBAHWM TemaTUYHMMMK rpynamu. pynu 6yayTb

npeAcTasneHi gucumniiHamn, ki 6yayTe BOMOAITY EAUHAMU 03HAKAMM.



49

PucyHok 1.11 — ETan BM3HaYeHHs HaAXO4KEeHHSA Ha Pi3Hi crnewiaibHOCTI

OfHak 3aBAaHHA (opMyBaHHA Tpyn HEOAMIHHO BaXKIMBe, AK efleMEHT
NPaBWIbHOIO BiJHECEHHS Ta BiANOBIAHOCTI AUCLUMMNIH Ha PI3HMX CTaAisX HABYaHHS.

AK BXe paHille 3a3Havanocs, faHy npobnemy MOXXHa BUPILLNTUA eKCMepTHUM
LNAXOM. TiNbKKM KOMNETEHTHI (haxiBLi KOHKPETHMUX 061acTei 3MOXYTb BilHECTU Ty
UM HLWY AUCUMMNIHY B pamKax MeBHOT rpymnu.

Y 3B'3Ky 3 TUM, WO AaHi, fKi 6yayTb HaKoMuMyyBaTUCA B AMHaAMIYHIA 6asi
OaHux, OyayTb 3alimMaTv BeNUKi 06CArM AaHUX, BOHW 4YaCTKOBO MOXYTb OYyTW
nepeHeceHi B iH(opMaliiHe cxosuule. IH(opmaLiiiHe CXOBMLLE Mae BMAaCTUBOCTI
He3MIHHOCTI, 3rpynyBaHHA, HAKONMUYEHHA CTaTUYHOT IHpopMaLiT.

CrtaTMuHi  paHi, §Ki  nepeHocsTbCa B iH(hOpMaLiiHe  CXOBULLE,
XapaKTepu3yrTbCa TUM, L0 BOHM 36epiratoTbCA Tam CTiNlbKK 4acy, CKilbku 6yae
iCHyBaTK came cxosuule. CTaTuyHa iHopmalis e nocTiiHa He3MiHHa iHhopMauis,
AKil BNacTmBa CTabifIbHICTb.

OcHOBHa nepeBara BMKOPUCTaHHSA iHOPMAaLiiHUX CXOBULL,  LIe MOX/UBICTb
NPUAMAaTK PiLLEHHA Ha OCHOBI iHopMaLii 3i6paHOT 3a NEBHI POKW. Y CBOHO 4epry,
ornepatuBHI 6a3n faHUX HAKOMUYYHTb IH(OpPMaLI0 He B Taki TpuBali TEPMIHU fK
iH(hopMaLiiiHe cxosuule. TO6TO, BUKOPUCTaHHA 6a3 [aHUX 3 MEeTOH MepeHeceHHs
CTabiNIbHUX [aHUX Mae BaXK/MBE 3HAYeHHS MNPW CTBOPEHHI B MainbyTHbOMY

iH(hopMaLiiHOr 0 CX0BULLA.
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AKICTb BMLLOT OCBITW BU3HAYAETHCA OCBITHLOO AISNIbHICTIO MEBHOI0 HAaMpsMKY,

L0 3a6e3neyvye NiaroToBKy axisuiB BignoBiAHNX OCBITHLO-KBaNiiKaLinHUX PiBHIB,
fKa BIAMOBIfaE CTaHJapTaM BWULLOT OCBITM, 3[iNCHEHHAM HayKOBOI Ta HayKOBO-
TEXHIYHOT AISNbHOCTI, 3abe3neyeHHAM KyNbTYPHOrO 1 [QYXOBHOIO PO3BUTKY
0COBMCTOCTI, BUXOBaHHAM OCIi0, fKi HaBYalOTHLCA Yy BULLMX HaBYaIbHUX 3aKnafax,
MiABULLEHHAM OCBITHbO-KY/NIbTYPHOIr0 PiBHA rpomagsaH [22]. OgHak ICHYHOTb | iHLWI
BaXK/IMBI  YNHHMKM  OCBITHbOI  Mporpamy, AK  MANCTEPHICTb  BUK/IAAaHHS,
IHAMBIAYaIbHWIA NiAXia 40 HaBYaHHA. BCi Ui CKNafoBi B KOMMJIEKCI MParHyTb NigHATY
PiBEHb OCBITHbOI CMUCTEMW. Y TakKWi CKNagHUA Ans YKpaiHW 4ac HeobXiAHO He
3YMNUHATUCSA, a MPOrPecnBHO PO3BMBATICA, 3aCTOCOBYHOUM IHHOBALiNHI nigxoam [o
ICHYHOUOI cucTemMW. Y LUbOMY nparHeHHi nposefdeHa poboTa cnpsmoBaHa Ha
MOJIErLLEHHA Ta ONTMMI3auil0 MEBHUX CKMaAHWX MOMEHTIB, 3 AKMMW CTMKaKOTbCH
HaBYa/IbHI 3aKnaamn He 04HOPA30BO, a OCUTb TaKM YacTO Y LWOAEHHOMY XUTTI [22].

[MpefcTaBneHa TEXHOMOMIA 3a paHie OTPUMaHUMW [LAaHUMW - [03BOMUTh
MalibyTHbOMY abiTypieHTY piBHA GakanaBpaT nepeobpatu iHLY cnewianbHICTb JaHOro
BH3, aKkwo BIiAgMOBIAHICTL AWUCUMNIIH CepeAHbOT MPOMeCiiHOT OCBITU He 6yro
AOCTaTHIM N5 BCTYNY Ha 6axaHy creuia/ibHICTb.

[na uboro HeobxigHO nepeabayunTn eTan, Ha AKOMY BifbyBaeTbCA 3BipKa
OTPUMAHOro Habopy TemMaTUYHWUX Tpyn B pe3ynbTaTi BigNOBIAHOCTI BUMOram
MPOXOMKEHHS MO MapLlipyTy, PIBHOrO MiHiMasibHOMY Habopy, AKUA BUCYHYTUN
BULLMM HaBYa/IbHUM 3aK/1af0M.

3aBfaHHSA | npobnemun, NOB'A3aHI 3 MOX/IMBICTIO aBTOMaTM3aLiT nepexody Mix
PI3HMU PIBHAMMW OCBITW, CTAHOBNATb MPAKTUYHWUIA IHTEpeC He TifIbKM B pamMKax
HaBYa/IbHUX 3aKnagis, asie i B pamkax gepxas. LLLOpiYHO AecATKM TucAY Niofen
CTUKatOTbCA 3 MPO6/MEMOKD MifBMLLEHHS OCBITW, fIKa 3MIANCHIOETHCA «PYUHUM>»
cnoco6om, To6TO iIHAUBIAYaIbHWIA PO3I14 KOXHOM0 BUNagKy oKpeMo. ONTUMasibHO
Oyze Ta MeTOAMKa, fKa J03BOMNTL NPELCTaBUTY YHIBEPCa/IbHY TEXHO/OTIHO B pamKax
nepexopy MiX pi3HUMU OCBITHbO-KBasTi(hiKaLiiHUMW PIBHAMM.

Mp  BCbOMY LbOMY MPaAKTUYHWIA  acMekT MpeACTaBMeHOT  TeXHOMOrii

NpefACcTaBNse BeMYe3He 3HaYeHHs B MpPOUeci 3AIACHEHHS pileHHA npobnemu,
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BUKOHaHHA 3aBAaHb, MOCTaB/IEHMX B paMKaxX LIEI npobnemn. ApKe BaX/MBO

BU3HAUUTK [e, AK | AKMM 4YMHOM Oyfe 36epiratmca Hakonu4yysaHa iH(opmalis B
noganbliomy. IHHOBaLii B CUCTEMI OCBITM € HEBIA'€EMHOK YaCTMHOK PO3BUTKY
couianbHOro, MCUXOMOriYHOro, HAYKOBOIO YABMIEHHS IHTENEKTYa/lbHOro Kanitany
KpaiHu.

[Mpobnema nigBULLEHHS OCBITU 3 MOX/IMBICTIO pernameHTOBaHOro Nepexoay Ha
HaCTYMHWI eTan PO3BUTKY 3 HaBYa/IbHOIO 3aK/afy HMKYOro CTyneHs akpeautauii y
BULLMIA, € aKTya/IbHOK fK AN HaBYa/bHUX 3aknafdie 1 i 2 piBHIB akpeguTauii
cneuianbHocTel, Tak i 3 i 4, AKi 3auikaBneHi B 6inbLWil KiNbKOCTI abiTypieHTIiB. Ha
Xa/b, NEBHOI MOAeNi, 3a AKOK MOXHa 34INCHUTU ONTUMaNbHWUIA Nepexig He ICHYE,
Ti/IbKW B paMKax OCOOGUCTMX [OMOB/IEHOCTEN MK Y4YaCHMKaMW OLHOrO MPOEKTY.
EheKTBHa c1CTEMA OCBITU XXUTTEBO BaXK/MBa 415 Ge3nepepBHOro Po3BUTKY Oy/b-
AKOT KpaiHM | 3abe3neyeHHss MpoUBITAHHA CycninbCTBa B [OBrOCTPOKOBIWA
nepcnekTuei. Came iHTeneKTyalbHWUA Kanitan B OyAb-siKik 06nacTi A03BONUTL
BMopaTmnca 3 eKOHOMIYHUMU pobemMamu 6y ab-AKOT opraHisauii i KpaiHu B Liomy.

KpiMm TOro, WO MOXMBO MepPeiTV Ha HaCTyMHWK, 6ifibll BUCOKWIA, PiBEHb
OCBITM, JaHa MOJeNb A03BOMUTL OTPUMATK HOBY CreuiaibHICTb, AKWO A4 LbOro €
MiHIMa/IbHUIA Habip NPUPOAHMX | T'yMaHITapHUX HayK. JaHuiA BapiaHT BrVHE NLLE
Ha 4YacoBMil napameTp (HaBYaHHSA Oyae NPOXOAWUTM TPOXM AOBLUE, HIX MiABULLEHHS
PIBHA OCBITW 3a CBOEIO CMneLia/ibHICTHO). BCi Ui HIOaHCK BUpILLYBanCA i BUPILLYHOTLCS
Ha IHTYTTBHOMY piBHI. OflHaK eAMHa YHiBepcasibHa Mofe/b Mora 6 y cobi noegHaTu
6a3n 3HaHb, AKI AOMOMOXYTb eKcneptam pPobuTM BWUCHOBKW | BUpilyBaTK A0fi
abiTypieHTIB HabaraTo LWBKMALLE | e(leKTMBHILLE,

[MpenctaBneHi MeToan | MOZeni 3arnporoHOBaHi, AK BapiaHT BUpPILLEHHA
npo6neMn eMeKTUBHOIO Mepexody MK Pi3HMMM  OCBITHbO-KBaniikaLlinHMK
PiBHAMWM OCBITW. peacTaBneHnid anapat MeTOAIB | MOAesNein € He OCTaTOUHUM. Tak,
IHCTPYMEHTaMKU pensuiiHol anrebpyu MoXKHa BUPIUUTK NpobneMy, NOCTaB/EHY Ha
eTani BU3HAYeHHS MOXX/IMBOCTI MNifBWLLEHHS OCBITHbO-KBaniMikKaLinHoOro pisHA, WO
BK/IHOYAE 3iCTaB/IEHHA HU3KWM AOKYMEHTIB PI3HUX npeameTHMX obnacteir. Ha etani

BM3HAYEHHS MPOLEHTHOrO CMiBBiAHOLLEHHS MOKPUBAEMMUX ANCLMMNAIH OTPUMAHOro
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PIBHA OCBITW Ga>KaHOMY PiBHIO, MOXXHA BUKOPUCTOBYBATM OHTONOrIYHY MoAenb. LLLo

[03BO/MNTb MPUAHATU PILLEHHA MPO MOX/MBICTb MiABWLLEHHS PiBHA OCBITM He 3
MepLIoro Kypcy, a Ha HacTynHux etanax. OHToNOriYHa Mofe/b A03BO/IUTL BUPILLIMTK
[aHy 3a/layy B paMKax pPi3sHMX BUAIB OHTOMOTIIA.

[MpaBunbHUM  pilleHHAM 6yno 6 opraHamu  yrnpasfiHHA  OCBITOHO,
LIeHTpani3oBaHo 36MpaTn BUMOrK A0 MPOGECINHNX HABMYOK BUMYCKHUKIB BY3iB MO
KOXHI cnevuiasibHOCTI  (HanpsaMy nigroToBKM) BI4 YyCiX opraHizayiin. [1oTim
y3ara/ibHUTK Lii BUMOTU | 3anucatu X y Aep>xaBHi OCBIiTHI ctaHAapTu. CowuionorivyHnia
MeTOo/, METOAM PerpeciiHoro aHanisy, CTaTUCTUYHMWIA aHani3 MOXYTb BYTU OAHMMMU 3
e(heKTMBHMX NP BMPILLEHHI AaHOT NPo6eMM.

AKWO po3rnagatv Ty 4mn iHWY npeaMeTHY 061acTb B pamKax PO3risHyTOl
npobnemn, HeobXigHO NPOBECTU AKICHE AOCMiMKeHHsA Uiei obnacTi, a fvwe noTim
3aCTOCOBYBATW TOW UM IHLINIA anapaT pPi3HOMaHITHMX METOAIB Ta 3aco6iB. OnucaHnv
IHCTPYMEHTapPIEM MOXXHa BMPILLYBaTU 3aBAaHHA Migoopy (axiByis iy cneumugiyHmnx

KaTeropisix abo 061acTsx, Lo 3HOBY 3'ABNSAKOTHLCA.

1.6 ®dopmyBaHHA MexaHi3my NiAroTOBKWN KaapiB 3 EKOHOMIYHOT 6e3mneku

B TenepiLwHi Yac nepexif A0 AKICHO HOBOTO PIBHA €KOHOMIKM, B TOW Yac KoK
HalLiHHILMM ToBapoM cTae iHhopMauisi, 00YMOBMOETLCA HEOOXIAHICTb MiArOTOBKM
cneuianictie 3 MeBHUMM MPOMECINHUMM  HaBMYKaMKu. Hanpuknag, OAHUM i3
3aTpebyBaHMX HanpsMKIB Y Hall 4yac € MIArotoBKa TakuxX (paxiBuUiB, AKI 3MOXYTb
3abe3nevyBaTy eKOHOMIYHY Ta iHpopmMaLiiiHy 6e3neKy NignpueMCcTBa.

[Mpobnema eKOHOMIYHOT 6e3rekyn rocnojaproroumx Ccy6’eKTiB B Hall 4vac
nepexomnTb Bif HAyKOBMX AOC/IIKEHb Ta AUCKYCIN A0 HEOBXiAHOCTI 3aCTOCOBYBATH
i 3HAHHA Ha NPaKTULi KOHKPETHUX NiANpPUEMCTB. TOMY 3pOCTaE MOMUT Ha PUHKY
npaLi Ha KepiBHMKIB Ta crneuianicTiB Pi3HMX PiBHIB, AKi oTpuMann KeanidikaliinHy
NiAroToBKY B Wil cthepi AisnbHOCTI. Ane B HaLWi KpaiHi cucTema nigroToBKy haxisLiB
nofibHoi Keaniikauil mavke BiACYTHA. MOoXHa BWUAINAUTM OCHOBHI  NMPUYUHK

rasibMyBaHHS NPOLeCy MigroToBKW CrewianicTiB 3 EKOHOMIYHOT 6e3nekn [23]:
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— HEO[HO3HaYHICTb  TPaKTyBaHHA  TepMiHY  «eKOHOMIYHa  6e3sneka

nigAnpueMcTBa»;

— HEeAOCTaTHICTb MeTOZO/IONYHOro 3abe3neyeHHs 3 AOCIIKEHHA Npobnemu
eKOHOMIYHOT 6e3neKu;

— BI[CYTHICTb nocagy cnewianicTiB 3 eKOHOMIYHOT 6e3MeKn B opraHisalinHmnx
CTPYKTypax 6araTbOX [rOCMOAapHUMX CY6’EKTIB, MOSCHEHHS X (YHKLIA Ta
MocagoBuX IHCTPYKLii;

— BIACYTHICTb Ha3BM nocaam Ta npodeciorpamu ans gaxisLis gaHoro npodinto
B KnacudikaTopi nocag cny>k60BLiB YKpaiHCbKoT MikperioHasibHOT Bipxi Mpaui;

— BIACYTHICTb AepXXaBHMUX CTaHAAPTIB Ha MIArOTOBKY (PaxiBLiB 3 eKOHOMIYHOI
be3neku.

B eKOHOMIiYHI niTepaTypi NUTaHHA €KOHOMIYHOT 6e3rneku NianpuemMcTsa Ta
npo6nemu Ti 3a6e3neyveHHs AOCNigKYBanv Taki HaykoBLi Ak Aped'esa O.B., babaHoBa
KO.B., bynosuu J1.C., I'pyHiH C.O., Aomapes B.B., KawunH A.B., Ko3aueHko I'.B.,
O.M. NaweHko, C.M. MiweHKo, OneliHikoB €.A., MonywkiH O.A. Ta iHwi. B ToM Xe
yac 3ariMasics BUBYEHHAM NpobiemMu NiLroTOBKN KaapiB B CUCTEMI OCBITU YKpaiHW
AHpapywkis b., boruns [., bypera B., BopoHkosa B., MaspunuwmnHa b., MNyéepHa I'.,
Ky3bmiHa A., Jlobaca B., Jlyrosuin B., JlykiHoB I., O60neHcbka T., OHMLLEHKO B.,
MaHyeHko €., TinoweHko B., Cikopcbka I., Tokapesa B., Uykyt C. Ane B ix
ny6iKauiax He BUCBITNIEHO MUTaHHA MeXaHi3My MiAroTOBKW KaapiB 3 €KOHOMIYHOI
6e3neku B CUCTEMI BULLLOT OCBIT Y KpaiHW.

[MigrotoBka haxiBuiB 3 eKOHOMIYHOT 6e3MeKkn Ana rocrnofaprooyumx Cy6’ekTiB
HOCUTb HECUCTEMHWIA XapakTep Y 3B’A3KY 3 TUM, L0 B 3arajibHiii EKOHOMIYHI Teopii
He ICHYE OAHO3HA4YHOr0 TPaKTYyBaHHA MOHATTA «EKOHOMiYHa 6e3neka». Tomy,
Aocnigme nitepatypy B AaHii ranysi, MOX/IMBO 3p06MTU BUCHOBOK, LLO HanbinbL
TOYHUM BU3HAYEHHAM EKOHOMIYHOT 6e3mneku NiANpUEMCTBA € CTaH KOPMOpaTUBHUX
pecypcis (pecypciB Kanitany, nepcoHany, iHpopmauii i TeXHOMOril, TeXHIKA Ta
yCTaTKyBaHHS, npa.) i NiANPUEMHULBKMX MOXX/IMBOCTEN, 3a SKOF0 rapaHTyeTbCA
HanbiNblW eqeKTNUBHe TXHE BMKOPUCTaHHA ANS CTabiflbHOro (OYHKLiOHYBaHHSA Ta

ONHAMIYHOrO  HayKOBO-TEXHIYHONO W COLialbHOrO  PO3BUTKY,  3anobiraHHs



54
BHYTPILLHIM | 30BHILIHIM HeraTMBHUM BnvBam (3arposam) [23]. OTxe, BUX0OAA4M 3
BULLLE CKA3aHOro, CrewianicTi 3 eKOHOMIYHOT 6e3MeKy MOBUHHI B CBOT NPOQeCiHIN
AiANLHOCTI ONepaTUBHO pearyBaTv Ha 3arpo3un, KOTpi BUHMKalOTb Yy Mifcucremax
nignpuemctea (puc. 1.12).
Came onepaTvBHe BTpyYaHHS Yy Mpouecu MignpueEMCTBa, KOTPI BMXOAATb 3a
MeXi BCTaHOB/IEHUX KPUTEPITB 6e3nekn, € MNOKa3HUKOM eqieKTUBHOCTI poboTu
cneuianicTiB 3 eKOHOMIYHOT 6e3MeKn. A B OCTaHHIi Yac MOXHa CrocTepiraTu, Wo HOBI
reHepauii BunyckHukis BH3 nigrotosneHi He BIiAMoOBIAHO 4O BMMOI €KOHOMIYHOT
cuTyauii 3 NiABULEHUM CTYMeHeM PU3MKY MOSBW 3arpo3 An1d  Cy0’eKTiB
rocnofaproBaHHs. TOMy MOXHa CMi/IMBO CTBEPKYBATH, L0 HA CbOrOAHI NiAroToBKa
BCeBIYHO OocBiYeHUX (haxiBLiB Yy Cepi eKOHOMIYHOI 6e3MeKkn HeMOX/MBa, TOMY LLIO
BH3 nponoHytoTb KBanigikalito HPUCTIB 4/ EKOHOMICTIB 6e3 BKa3iBKM MNpo
MiArOTOBKY 3 MUTaHb E€KOHOMIYHOT 6e3nekun. AKWO npoaHanisyBaTu OiANbHICTb
OCBITHIX YCTaHOB, TO MOXXHa FOBOPUTYM TifIbKW MPO NIArOTOBKY (haXiBLiiB 32 OKPeMUmu
HanpsaMu Wiel AiafbHOCTI. AKWO, ANa NpuKnagy, Po3rnaHyTU HaByasbHI 3akiagu
O[1eCbKOro perioHy, To B faHiil cepi npeacTaBeHi nyLle TP HaBYaIbHUX 3aKnaau,

MPU YOMY SINLLIE OAUH 3 HUX MaE crielia/ibHICTb «EKOHOMIYHA Ge3nekax» (Tabn. 1.1).

PucyHok 1.12 — 3arposu, L0 BUHNKAKOTL Y Migcucremax nignpuemcraa

30BHILHA NnigcucTema KopnopartusHa nigcucrema |

IHO3EMHi 30BHILLHI 3arpo3u: | BHyTpILLHI 3arposm:

fepxasi - P06_0Ta - MpoTtunpasHi gii |
crewuianbHUX CyX6 | | | nepcoHany;
IHO3EMHUX [epXas; |« »| - NOPYLLEHHS |
- KOHKYPEHTHa | | | pexumy saxucty
6_0p0Tb6a 3 iHthopmaLlii; MepcoHan |
BITYNSHAHMM | b MOpPYLUEHHS
nignpuemMcTBamu; P .| Npasun 6e3nekmn Ta |
- [iSNbHICTb h | BUKOpMCTaHHS
3N0UYNHHUX | TEXHIYHMX 3ac006iB; |

itsirdl R Peietil o
3aKoHofaBuYol 6a3n; [ > opraHisaujiiiHoro Ta |
- EKOHOMIYHa | | iH(popmaLiiHoro |
cm_Tyau,iﬂ Y KpaiHi Ta 3a6e3nqueH|-|_ﬂ;
CBITI. || | - exoromiuni |
PU3KKMK.
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Tabnuuga 1.1 — HaBuanbHi 3aknagn OfecbKoro perioHy HaripaB/feHHA «EKOHOMiYHa

6e3neka»

Hassa BH3

CnenjianbHicTb

HauioHanbHuiA yHiBepcuTeT «OfecbKa opuanyHa
akagemis»

EKoHOMiYHa 6e3neka

HauioHanbHa akagemisi Aep>XaBHOro ynpas/iHHSA
npu MNpe3naeHTi YKpaiHu

MeHeKMEHT eKOHOMIYHOT 6e3MneKu

OfeCbKunin Iep>KaBHUIA YHIBEPCUTET BHYTPILLIHIX
crpas

Ynpas/niHHA ()iHAHCOBO-EKOHOMIYHOHO
6e3nekoro

AHaniTMYyHa CTaTUCTMKA Ha Y KpaTHi NOKa3ye HasaBHICTb 472 BULLIMX HaBYa/TbHUX

3aKnagiB 3 ypaxyBaHHAM (inii i nigpo3ginis (B 25 o6nactax YkpaiHu). 3 HUX nuile

neski BH3 BunyckaroTb 3a creuianbHICTIO «kEKOHOMIYHA 6e3reka», B OCHOBHOMY Ha

6asi kagegp «EKOHOMIYHOI KibepHeTMKM», abo BH3 y cuctemi ocsitn MBC

(Hanpuknag, JIbBIBCbKWA [HCTUTYT BHYTPIWHIX cnpaB). KpiM LbOro, iCHYHTb

crnewianbHOCTI Ta crieyianisauii aHaoriyHi cnewianbHOCTI «EKOHOMIYHA 6e3neka» —

e «MeHeMKMEHT EKOHOMIYHOI 6e3Mekn», «YnpaBiHHS (iHAHCOBO-EKOHOMIYHOD

6e3neKoto». Ix, AK BUABUNOCA, HabaraTo GinbLue (Tadn. 1.2).

Tabnmua 1.2 — OCHOBHI HaBYa/bHI 3aKnaau 3i cnewianbHocTi «kEKOHOMIYHA 6e3rneka»

B YKpaiHi

Ha3sa BH3

CnevnjanbHicTb

HauioHanbHWi yHiBepeuteT «Ofecbka topuanyHa
aKkagemis»

EkoHOMiuHa 6e3neka

J1bBiBCbKMIA Ta iHLWI IHCTUTYTU BHYTPILLHIX CrpaB

EKoHOMiuHa 6e3neka

HaujioHanbHa akafiemis Aep>kaBHOro ynpas/iHHS
npu Mpe3naeHTi YKpaiHn

MeHePKMEHT eKOHOMIYHOT 6e3rneku

XapKiBCbKMWIA iepXXaBHUIA TEXHIYHWUIA YHIBepCUTET
OyAiBHMLTBA Ta apXiTEKTYpU

Cneunianizayis «EKOHOMIYHA 6e3neka» Ha
6a3i cnevjianbHOCTI «EKOHOMIYHA
KibepHeTnKa»

HauioHanbHWIA TEXHIYHUIA YHIBEpCUTET
«XapKiBCbKWIA NONITEXHIYHUIA IHCTUTYT»

Cneujanizayist «kEKoHOMIYHa 6e3neka» Ha
6a3i crneuianbHOCTI «O6NiK | ayanT»

OfeCbKWin iIep>KaBHUIA YHIBEPCUTET BHYTPILLHIX
cnpas

YnpaBniHHA (hiHaHCOBO-eKOHOMIYHOO
6e3nekoro
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MpofoBXeHHsa Tabnmui 1.2

Hassa BH3 CneujianbHicTb
XapKiBCbKWUIA HaLliOHa/IbHUIA YHiBEpPCUTET «YnpaBniHHA (hiHAHCOBO-EKOHOMIYHOH
pasioeNneKTPOHIKN 6e3neKkoro»
YHiBepcuTeT eKOHOMIKM Ta npaBa «KPOK» «YnpaBniHHA (hiHAHCOBO-EKOHOMIYHOH
(Kopnopavis Po3suTky OcsiTu i Kagpis) 6e3neKoro»
CXi[IHOYKpalHCbKMIA HaliOHaNIbHWUIA YHIBEPCUTET | «YNpaBNiHHA (hiHAHCOBO-EKOHOMIUYHOH
iMmeHi Bonogumunpa dans 6e3MeKoto»

BuBueHHA NOTPed perioHa/IbHOr0 PUHKY [03BOMIAE CTBEPAKYBaTH, L0 ICHYE
HeoOXigHICTb NIATOTOBKWM MpodecioHanis 3a Hanpamom nigrotosku 8.18010014
«YNpaBniHHA (HiHAHCOBO-EKOHOMIYHOK GEe3MeKO», a TaKoX, WO LA HeobXigHICTb
Oyfe wopiyHo 3pocTatu. Ane B OfecbKoMy perioHi 3MiACHIOETbCA MiAroToBKa
(paxiBUiB B Meply 4Yepry Ha 6asi HaB4a/IbHOro 3akiagy CWIOBUX BiJOMCTB Ta
HOPUANYHOIO Hanpsamy. MpoaHani3yBaBLUN BECb YKPATHCbKMIA OCBITSHCbKMIA MPOCTIpP 3
MIArOTOBKM MaricTpis 3 ynpas/iHHA (PiHAHCOBO-eKOHOMIYHOK 6e3reKkolo, BapTo
3a3HayMTK, LLIO TaKa Mi4roToBKa BefeTbCcs nuwe B 5 BH3 YkpalHu, npo WWo csigyartb

HaBefeHi y Tabnumui 1.3 gaHi MOHITOPUHTY.

Tabnuusa 1.3 — MOHITOPMHI MIAFOTOBKM MaricTpiB 3i crneuiasibHOCTI «YnpaBfiHHSA

(hiHAHCOBO-EKOHOMIYHOK 6e3MeKO» Ha YKpaiHi

Hassa BH3 CneujanbHicTb
YHiBepcuteT ekoHOMiKM Ta npasa «<KPOK», M. Knis 8.18010014
JIbBIBCbKMI fiepXKaBHUIA YHIBEPCUTET BHYTPILLHIX CripaB 8.18010014
OpecbKuin iep>KaBHUA YHIBEPCUTET BHYTPILLHIX cnpas 8.18010014
XapKiBCbKUIA HaLiOHa/IbHUIA YHIBEPCUTET pasioeNeKTPOHIKM 8.18010014
CyMCbKUiA Aep>KaBHUI YHIBEpCUTET 8.18010014

Tomy, AK MOXKHa no6auntu, nigrotoeka (axisuis y BH3 3anexHo Big 1X
Hanpsamy LisNbHOCTI BeAEeTbCA Ha TPbOX PIBHAX:

— MiAroToBKa KaapiB y ctepi eKOHOMIYHOT 6e3nekn Ha 6asi HaBYa/IbHUX
3aKnafiB CUI0BUX BiJOMCTB;

— MNIAroToBKa KagpiB y cdepi CyMiDKHUX CreuiasibHOCTeRn, KOTPi MOXYTb


http://www.krok.edu.ua/index.php?option=com_content&view=article&id=121&catid=46&Itemid=88&lang=ua
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BUPILLNTK AesKi acneKTn 6e3neku nignpuemMcTs (NporpamicTu, KOPUCTU, EKOHOMICTH,

(haxiBui y cthepi iHhopMaLinHNX pecypciB Ta TEXHIYHMX 3aC06iB 3aXMCTY);

— BWK/afaHHA 419 LWMPOKOro Kosa (paxiBuiB AMCLMNIIH 3 eKOHOMIYHOT Ta
iHhopMaLinHOT 6e3nekn 3 MeTOK (POPMYBaHHSA X AK CroXKMBadiB nocnyr y cdepi
6e3neku.

OTXXe, BUHMKAE HEObXIAHICTb JOPMYBaHHSA EAMHOIO NS BCIET CUCTEMU BULLIOT
OCBITM YKpaiHW MexaHi3My MigroToBKM (axiBuiB y cgepi eKOHOMIYHOI 6e3neku
nignpuemcTs. Ha cborofHi, KoM Halla KpaiHa nocTynoBO IHTErpyeTbCs 40 CBITOBOI
CNiNIbHOTK AK 11 NOBHOMPABHWUIA YfieH, NOCTae HeOOXiAHICTb MNiANOPsSAKOBYBATU YCi
npoLuecy MiKHapo4HUM cTaHAapTam. Lle CTOCYeTbCs | NPOrpecnsHUX 3MiH y ciepi
BULLLOT OCBITU. TOMY BUKOPUCTaHHA MiDXKHapOLHMX cTaHAapTie akocTi 1ISO 9001:2000
B OCBITi € HeBi’€MHMM MOKa3HWKOM e(EeKTMBHOCTI iHHOBaUiHMX NPOLECIB Y Uil
cipepi.

AK BXe Bif3Hayasocs paHille, MeplwrM KPOKOM [0 BUPILLEHHS Npobremu
MiAroToBKM (haxiBLiB 6yab-AKOT NpeaMeTHOI 061acTi € aHani3 NoTped CUCTEMM BULLLOT
OCBITW, TOMIOBHOK 3 SAKWX € BIAMNOBIAHICTE OTPUMAHOI BUMNYCKHMKamy BH3
KBaniikawii BUMOram Cy4acHOro XX1TTS, NPOMOHYETLCSA MeXaHi3M NiAroTOBKM Kaapis
3 eKOHOMIYHOT 6e3neKkun Ta nepLli KPoKKW y BTINIEHHI MOro 4o XutTd [23]:

1. BcTaHOBNeHHA He0OXiAHOCTI [epXaBHOro 3aMOBJ/IEHHA Ha criewianicris
[AAaHOro npoisito. MIHICTEPCTBO OCBITU Ta HayKuU YKpaiHW MOBMHHO PO3NOAINNTH
KIfIbKICTb MICLLb AepXXaBHOr0 3aMOB/IeHHA MK NpodinibHUMK Ta npoBigHMK BH3, ae
npayrooTb BUCOKOKBaNipikoBaHi npodecopu Ta BUKIadadi, BeeTbCs HayKoBa poboTa
B [aHiil cepi, Lo 3a6e3neunTb SKICHY MiAroTOBKY KaapiB BiAnoBiAHO A0 NOTPeb
PUHKOBOI €KOHOMIKW. B TOW >e 4ac BM3HAYeHHS KIifIbKOCTI 3araibHUX Miclb
NiUEH30BaHOro Habopy MOXMBO TiNIbKM MICNSA aHai3y MOMNUTY Ha CrewianicTiB 3
€KOHOMIYHOT 6e3neKn Ha PUHKY npaw,i.

2. KoopauHauis y nMTaHHAX CMCTeMW MiAroTOBKM (haxiBuiB MiX KepiBHUKaMK
BH3, KoTpi MOBMHHI NOrogpkysatu Wini cnisnpawi 3 B1aCHAMM LingMu Ta cTpaTeriamm
PO3BUTKY HaBYa/IbHOr0 3ak/afy, MNpoBOAUTU eqeKTUBHY OpraHisauito 06MmiHy

IH(popMmaLlieto, CTBOPOBATY EAMHE HOPMATUBHE Ta METO4MYHE 3abe3reyeHHs NpoLecy
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HaBYaHHS.

3. BusHauyeHHs ranysi npoteciiHOi AisNbHOCTI € TIEW PYLUIAHOK CUIIOH,
KOTpa [03BO/ITb MPOBOAMTU B MOAASbLUOMY PO6OTY MO YAOCKOHAIEHHKO CUCTEMMU
OCBITW 3 eKOHOMIYHOI 6e3neKkn B yMOBax AMHaMIYHOI €KOHOMIYHOT Ta couiasbHOI
cuTyauii. Many3b npodecinHol AisnbHOCTI axiBLiB 3a415 3a6e3rneyeHHs cTabiIlbHOCTI
(hyHKLIOHYBaHHA MiANPUEMCTBA AIK KepOBaHOI CUCTEMMU Ta [epXKaBu SK Kepyrouoi
CUCTEeMM NMOBMHHA BK/KOYATUW: CTBOPEHHSA eKOHOMIYHOT 6e3MeKn CycninbCTBa, AepXKaBu
Ta rocrnogaprooumx Ccy6'eKTiB; 3abe3nevyeHHs NEriTUMHOCTI B cepi eKOHOMIKW;
€KOHOMIYHY, COUia/IbHO-eKOHOMIYHY  [iS/IbHICTb  FOCNOAaptoroumnx  Cy6'eKTiB,
€KOHOMIYHUX, (IHAHCOBUX, BUPOOHMYO-EKOHOMIYHUX Ta aHaiTUYHUX CNyXO
opraHisauii, yctaHoB, NiANPUEMCTB PI3HUX (DOPM BACHOCTI, AepPXXaBHUX OpraHiBs
B/1laau; KOHKYPEHTHY PO3BiAKY; eKOHOMIUHY OCBITY.

4. Bwu3HayeHHs 06’eKTIB NPOgecinHOT AisNbHOCTI. [10 HUX MOXHa BigHeCTu:

CyCniNbHI BIAHOCUHK Y chepi 3abe3neveHHss eKOHOMIYHOT 6e3MneKu;

nogii Ta Aii, Wo CTBOPHOOTL 3arpo3v eKOHOMIYHI 6e3neLi;

— NOBeLIHKY rocrnofaptoroumx Cy0'eKTiB, IXHi BUTPATU, PU3NKK Ta pe3ynbTaTy
€KOHOMIYHOT [if/IbHOCTI;

— (piHaHCOoBI Ta iIH(opMaLiiiHi MOTOKK;

— BUPOGHMYI NpoLecw.

5. BcTaHOBMEHHS €4MHUX KBanighikauinHMX BMMOI [03BO/IUTb BCTaHOBUTU
3aralbHOAepPXXaBHI CTaHAapTV A4N1d nocagW crieyiasicta 3 eKOHOMIYHOT 6e3nekn Ta
BHECTW Ha3By NpOoecii A0 Knacudgikatopy nocag cny>k60BLiB.

6. Bu3sHayeHHA npodeciiHMX 3adad, KOTPi NOBMHEH BMpiLlyBaTK cnewianict
3rigfHO 3 BuAaMn NPOQeciiHOT AIANbHOCTI. Y 3B’A3KY 3 TUM, WO CneuiaibHICTb
«EKOHOMIYHa 6e3neka» MOBMHHA rOTyBaTW GaraTo(yHKLIOHa/IbHUX (haxiByis, TO
HeobXi4HO BpaxoByBaTW HACTYMHI BMAW AIANLHOCTI: €KOHOMIYHY; MNpaBoBY;
KOHTPONbHY;  iH(OpMauUiiHO-aHaNiTUUHY;  KOHCYNbTauiliHy;  opraHisauiiiHo-
ynpaBiHCbKY; HayKOBO-AOCIHY.

BignosigHO 4O €KOHOMIYHOro BMAY AISNbHOCTI Cneuianict Mae BUpIiLLyBaTu

Taki 3aaaui:
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— TPOBEfEHHS  PO3paxXyHKIB  EKOHOMIYHMX |  couia/lbHO-eKOHOMIYHMX

MOKa3HMKIB Ha OCHOBI MPUAHATMX METOAMK, BPax0OBYHUM HOPMATMBHO-NPaBoBY 6a3y,
PO3p06Ka CMCTEMM EKOHOMIYHMX MOKAa3HWUKIB AiANIbHOCTI rOCNOAAaPHOUNX CY6'EKTIB;

— MiAroToBKa i NepesipKa AaHuX ANs NPoBeAeHHSA PO3paxyHKIiB EKOHOMIYHUX |
coujia/sibHO-eKOHOMIYHUX MOKa3HWKIB;

— (popmyBaHHA CUCTEMU KPUTEPITB EKOHOMIYHOT 6e3MneKu, BCTAHOBMIEHHS 1X
KPUTUYHUX 3HAYeHb, BUXIL 3a MeXi HAKMX CTBOPKE 3arposy pnns  6esneku
NiANPUEMCTBA;

— po3pobKa EKOHOMIYHMX MnaHiB, MNIAroTOBKa 3aBAaHb MO MPOEKTHUM
PILLEHHAM.

3afayi npaBoBOro BuAy AifNbHOCTI:

— 3a0e3MneyeHHA 3aKOHHOCTI | MpPaBOMNOPSAAKY, EKOHOMIYHOT  6e3rneku
CYCNiNbCTBa, Aep>XKaBu i IHWNX Cy6'eKTIB EKOHOMIYHOT AisNIbHOCTI;

— aHania HOpMaTMBHO-MPaBOBOI 6a3n, KOTpa CTOCYETbCA EKOHOMIYHOI
BiSNbHOCTI,

3afadi B cthepi KOHTPO/LHOT AiANBHOCTI:

— KOHTPO/Ib 32 (hOpMYBaHHAM Ta BUKOPUCTaHHAM [ep>KaBHUX PecypciB;

— OUiHKA e(q)eKTMBHOCTI CUCTEM BHYTPIWHBLOIO KOHTPOMKO Ta ayauTy
nignpuemcTBaa.

B iHthopMaLiitHO-aHaNI TUYHIN AisNbHOCTI BUAINSAKOTL 3a4adi:

— MOHITOPUHI  MOTOYHONO  E€KOHOMIYHOro Ta  (piHAHCOBOrO  CTaHy
rocrnofaprooumx Ccy6'ekTiB Ha npeamMeT HaAilHOCTI  PecypcHOro noTeHuiany,
CTabiNbHOCTI | CTINKOCTI X AiANbHOCTI;

— MOHITOPVHI EeKOHOMIYHMX npoueciB, 36ip, aHani3 i ouiHka iH(opmauii,
BUAB/IEHHS1 EKOHOMIYHWNX PU3VMKIB | 3arpo3 eKOHOMIYHIl 6e3neLi;

— OUiHKa eKOHOMIYHOT e(PeKTUBHOCTI MPOEKTIB; MOAENOBaHHA EKOHOMIYHMX
NPOLECIB 3 METOH aHani3y Ta NPOrHO3yBaHHA 3arpo3 eKOHOMIYHIl 6e3neLi;

— MOWYK 1 OuiHKa [pKepen iHgopmauii, aHanis faHux, HeobxigHux ans
NpoBeAeHHS EKOHOMIYHMX PO3pPaxyHKIB;

— 006po6Ka MacKBiB CTAaTUCTUYHUX AaHWX, EKOHOMIYHMX MOKa3HUKIB.
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[10 KOHCYNbTaLiNHOro BUAY AiSNIbHOCTI BK/OUatOTb 3aaui:

— EKCMePTHY OLiHKY eKOHOMIYHOr0 CTaHy nignpueMcTsa 3 MeTOH BU3HAYEHHS
(piHAHCOBOI CUTYyaLii;

— OL|HKY (haKTOpIiB PU3MKY, NPOrHO3 MOX/INUBUX HaA3BUYANHUX EKOHOMIYHNX
CUTYaLil, a TaKOX PO3PO6KY MaHIB LLLOAO 1X 3anobiraHHs;

— OUIHKY MOX/MBMX €KOHOMIYHWX BTpaT Yy pasi MOPYLUEHHS eKOHOMIYHOI
6e3neKu;

— KOHCY/NbTYBaHHA 3 MUTaHb BUABMIEHHS MOTEHLINHUX | peaslbHUX 3arpo3
eKOHOMIYHIi 6e3neLii.

[0 3agayi opraHisayiiiHo-ynpaBniHCLKOT AiNbHOCTI BiAHOCUTBLCS OpraHisauis
PO6OTN KONEKTMBY BUKOHABLIB Y MPOLLECI BUPILLEHHSA POBOYMX MUTAHb.

B ranysi HaykoBO-AOCNIAHOT AIANILHOCTI  nepeadavyaeTbCa  NPoBeAeHHN
HayKOBMX [AOCMiMKEHb BIiANOBIAHO A0 MPOGiM0 AIANbHOCTI B LiNAX HabyTTs
HayKOBOr0 3BaHHSA ab0 NiABULLEHHSA KBasTidDiKaLiT.

1. CknafaHHf HaBYa/IbHOrO MNaHy AWUCUMMNIH, KOTPI  MigTBepAXKeHi
[ep>XXaBHUMM CTaHfapTamu. Haibnmkymm 4acom HeoOXiAHO BM3HAYUTK NpaBU/bHe
CNIBBIAHOLLIEHHS AMCUMNNIH, WO BWKMIQAAlOTbCA, rany3ell 3HaHb, SKUMU Mae
[OCKOHa/I0 BOMOAITK (haxiBelb, MPOAOBXKUTA POBOTY 3 YAOCKOHANIEHHS HaBYa/IbHUX
NMaHiB, WO Ait0Tb, I NoYyaTu po3pobKy HOBUX HaBYa/lbHUX MNaHiB BignoBiAHO A0
KOpWUryBaHHS Knacudikaropa crewiasibHOCTEN.

2. BnpoBagKeHHs CUCTEMU KOHTPO/O SKOCTI HaBYaHHSA, Sika [03BONUTb
MPOBOAMTU MOHITOPUHI OCBITHIX MOCNYr Ha BCIX PIBHSAX — Bif CTYAEHTIB A0
BUKNagadis, Big Kadeapun o kepisHuuTBa BH3.

3. Bu3HAuYeHHS MeTOAMKM OUIHKW MepcoHasly 3 eKOHOMIYHOT 6e3neku Ta
3abe3neyeHHs NOCTINHOro NiABuLLEHHS KBanidikauii. Ha 6asi yHiBepcuMTeTy MOXHa
MPOBOANTM OLIHKY MepcoHasly 3 eKOHOMIYHOI 6e3nekn Hacamnepes 3a 40rMoMOoror
KOHTPONbHUX PO6OT, AepXKaBHMUX ICMUTIB Ta 3aXUCTy ANMNIOMHUX POBIT. Ane BCe BULLE
Ha3BaHe He fAae MpPaKTUYHOI OLiIHKM PO60TU MalbyTHLOTO MepcoHany. A OTXEe,
peasibHO OLIHWUTW MepPCoHasT MOX/IMBO TifIbKM Nif Yac poboTy Ha NiANPUEMCTBI | 3apa3

ICHYe 6arato MeToAMK, KOTPI KePIBHULTBO MOXe 06paTu Ans AOCATHEHHSA AaHOT Lifi.
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3anponoHoBaHMIA MexaHi3m NiAroToBKW KaapiB 3 EKOHOMIYHOT 6e3neKun 3 Koro

nojasnblUO peanisauictdo BCepefnHi OCBITHIX YCTaHOB [03BO/IUTb MiArOTOBUTM
(paxiBuiB, KOTPi 3MOXYTb LUBUAKO Ta epeKTUBHO nornepeanT abo 3gonatu 6yab-aky
3arposy Ana PYyHKLUIoOHYBaHHA MigNPUEMCTBA, a TaKOX KOHKYPYBaTW 3i criewianictamu
Ha Mi>KHapOHMX pMHKax npaui. Ha etani nepexofy 3 04HOro KeanigikawiinHoro piBHs
Ha APYrvMin 4m nepexody MK OCBITHIMW YCTaHOBaMM MOX/IMBO 3aCTOCOBYBATH
TEXHOJIOT K0  BM3HAYEHHA MOX/IMBOCTI MifBMWLLEHHS OCBITHbO-KBaNiiKauiiHOro
PIBHSA, fKa paHiLLie BXe onucysanacsa ans 3400yTTa Wiel cneyiasibHOCTI.

Ha cboroaHi BH3 3auikaeneHi y nigrotosui axiBuis y cfepi eKOHOMIYHOT
6e3neku B CUTy 3pOCTaKOHOro NOMNUTY Ha HUX Cepes npauefasL i, ane 6e3 BUPILLEHHS
opraHiszayiiHux npo6semM Ler HanpsM He MOXe Po3BMBaTUCA. 3anMLaloTb 6axkaTu
Kpawjoro TakoxX i mporpamu nigrotoBku (paxisyis, amke BH3, Buxoasaum 3i CBOET
CNPAMOBAHOCTI, CTaBNATb aKUEHT Ha E€KOHOMIYHWA, HPUANYHUIA ab0 TEeXHIYHWIA
HanpamoK. KanihikoBaHWiA crieyianictT Mae BONOAITU CUCTEMHUMMU 3HAHHAMMU: |
EKOHOMIYHUMW, |1 HPUSUYHUMK, | TeXHIYHMMU. HaBMUKKM LIMPOKOro npodinto
[03BONATbL IOMY BpaxoByBaTW BMMB (akKTOPiB Ha €KOHOMiYHe CTaHOBMULLE,
ouiHIOBaTK CTaH 06e3MneKky Ha MOTOYHWIA MOMEHT, 3arnporoHOBYBATW Ta KepysaTu
KOMM/IEKCOM  3axO0fiB L0400 3abe3neyeHHss eKOHOMIYHOI  3axuLeHocTi Ta
KOHTPO/OBATK TX pe3ynbtat. O4HMM 3 KNHY0BUX 3aBAaHb Y Moy L0BI KOMMIEKCHOT
cucTemm 3abesneveHHs 6e3neKkn yKparHCbKUX MiAnpuemMcTs NoBUHHA OYTW NiAroTOBKa
BMCOKOKBaNi(PikoBaHMX (haxiBuiB y Uil ranysi, 34aTHUX NpodeciiHO, rpamMoTHO Ta
BIAMOBIAHO A0 3aKOHY BUKOHYBATW CBOI (DYHKLIOHa/IbHI 060B'A3KN KEPIBHUKIB PI3HUX
CTPYKTYpP LLOAO 3aXMCTYy rOCnofaproroumx Cy6'eKTiB eKOHOMIKM YKpaiHn. Came ue
3aBaHHA MOX/MBO BWKOHATW 3a pPaxyHOK CrPOLWEHHA Ta BWUKOPUCTOBYBAHHS

TEXHO/OrIT aBTOMaTn3aLii nepexosy Mi>K pi3HUMU PIBHAMW OCBITK.

1.7 CTpyKTypa akagemiyHux MobifibHUX pecypciB Ta (hakTopu, SKi BNIMBAKOTb Ha

BNGIp poboToaaBLS

Kpim cpopmoBaHOT METOAMKN MIATOTOBKM (haxiBLiB 3a paxyHOK e(eKTMBHOro

nepexofy MiXX pi3HMMK OCBITHbO-KBaslidhiKaLiiHUMK PiBHAMM OCBITK, Tpeba Le bpaTu
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[0 yBarv nifBuLLEHHSA BUMOT pob0ToaBLA A0 NPeTeHAEHTa Ha MicLe poboTu. B cuny

NOCTIMHMX YAOCKOHaNeHb i LUBWAKO MIHIMBOI cUTyalil B iH(hopMauiiHii cgepi,
BUMOIU [0 haxiBLiB 3MIHIOKOTLCA B 3a/1EXKHOCTI Bif, LUX Xe paKTopiB.

[Mpobnema npaueBnaTyBaHHA Hace/eHHA KpaiHW 3  KOXHWM  POKOM
nocunoeTbca. Lle noB'A3aHO 3  GaraTbMa (pakTopamu. Y nepully 4epry,
nepLIopAaAHUMUY, TaKUMKU AK CKMNafHa NnoniTuyHa cutyauis, HectabisibHa eKOHOMIYHA
CKafosa.

HeoZHOPa30BO BXXe BM3HAYa/IMCA OCHOBHI e/IEMEHTH, AKI BMN/IMBAKOTL HA BUMOT W
po6oTogaBud. MaroTbCa Ha YyBasi KpuTepii Ta 34I6HOCTI BUMYCKHUKIB BULLIUX
HaBYa/IbHUX 3aknagiB cneuiaibHOCTEW 3  KOMM'HOTEPHUM YXWIOM  (Hanpuknag,
cneujafibHICTb  «EKOHOMIYHA  KibepHeTMKa»), fAKI  MepLIovyeproBo  HeobXiaHi
poboTogaButo. Lle Taki yHiBepcasibHi KOMMETEHTHOCTI, SK BOMIOAIHHA MeTofamu
360py, 36epiraHHA Ta nepepobKu iHopmaLlil, cnisnpaus 3 Koneramu, BMiHHS IOrI4HO
Ta ACHO (JOopMyBaTU PilLleHHA MO 3aBAaHHSAM, BOJMIOAIHHS HaBMKaMK Mpaui Ha
KOMM’t0Tepi, BONOAIHHA iIHO3eMHOK MOBOO Ta iHLWI. KpiM Lb0ro, BXKMBO PO3YyMITH,
WO AKICTb OCBITM AN creuianicTiB B CBIiTi IT-TexHONOrih MNoBuHHa OyTW Ha
Ha/Ie)KHOMY PiBHI, He BigcTaBaTtK Bif NOSABU HOBUX TEXHOMOTIN | CUCTEM.

AKLWO po3rnsHYTK CxeMy (hakTopis (puc. 1.13), AKi BNAMBatOTb HA MOXK/IUBICTb
OTPVMaHHSA pob0TK, TO KPIM CTaHAAPTHUX KOMMETEHTHOCTEN, SIKOCTI OTPUMAHOT OCBITU
Ta IHLLKMX, 3pOCTaE TaKOX HeOOXiAHICTb A0AATKOBOIrO CTYAEHTCbKOro JOCBiAY B paMKax
CMNiNKYBaHHS Ta OTPMMaHHA HaBMYOK Y MPOLECi HaBYaHHA B Oiflbll PO3BUMHEHMX

KpaiHax, Takmx AK iHLWi KpalHu eBponeicbkoro cotosy, CLUA, KaHaau [24].

4 . N\
KoMneTeHTHOCTI
BUMYCKHUKA
. J
( N\ H
. Mob6inbHa
BonogiHHA 0CHOBHUMMU Bumoru po6oTosasLis AKTVUBHICTS
HaBUYKaMu
4 N
AKiCTb OCBITU

- J

PucyHok 1.13 — daktopu, AKi BnNavMBatoTb Ha BUGIp poboToaaBLA
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OfiHe 3 HaibiNbLL BaXXIMBUX NMUTaHb B MpPOLECi iHTerpauii y cdepi ocBiTK €

akagemiyHa MoOIfMbHICTL. Lle fae MOXIMBOCTI AN CTYAEHTIB |1 acnipaHTis,
BUKNagadis, AOCNIAHMKIB B3ATU Y4acCTb Y PI3HMX OCBITHIX Ta HayKOBO-AOCNIAHUX
nporpamax.

[MpuBegeHHA [0 Knacugikauil Ta crneyundgikauil Npu3BoANTL 40 BUPILLEHHA
nNpo61eM BENNKOI KifIbKOCTI TakMX Nporpam, siKi NoTpedyoTb AesKi 3HaHHS B MEBHIl
cthepi i BCTAHOB/IKOKOTbL BUMOTU [/11 BCIX, XTO XO4e B3ATM y4acTb Y Uil nporpami.

MobifibHa aKTUBHICTb A0AaE ManbyTHbOMY CreuianicTy He TifIbKM HaBUKM
BONOAIHHA IH(OPMaLiiHUMK CUCTEMaMM | TEXHOMOTISIMK, SKi 3'ABNSKOTLCA 3HOBY |
3HOBY, aJ1e TaKOXX BMIHHSA | 4OCBIf, CMiIKyBaHHS IHO3eMHOI MOBOHO, KPIM LibOro Hajae
3[I6HOCTEN KOMYHIKauil B IHLWOMY KONEKTUBI, 3 NOAbMW PI3HOT0 MEHTANITETY |
BipocnoBigaHHsA. LLlo, y CBOHO u4epry, [acTb KOMOCaJlbHWn [A0CBig B pPoO6OTI
MaribyTHbOr0 NOTEHLINHOro NpaLiBHMKA.

Bu3HaueHHA OCHOBHUX KPUTEPITB, TakKUX AK KOMMETEHTHOCTI BUMYCKHMKA,
BO/IOAIHHA OCHOBHVMMMW HaBW4YKaMu, SKICTb OCBITW, BUMOrM poboTOoAaBLUsA Ta, Kpim
LUbOro, YNMaN0 3HAYYLUMA YMHHUK TakKuid, SK MOOGISIbHA aKTUBHICTb, Y CYKYMHOCTI
[03B0MATbL PO6OTOAABLIO MpaLtoBaTh 3 TakKUMK axiBUSMU, SAKi 3MOXYTb CMOKIAHO
CNINIKyBaTUCA | He BiguyBaTy NPO6/EM, 3 AKMMM MOXKHA CTUKATUCA B NPOLECi poboTu.

CbOrogHi Mu 6a4mmo, K CBIT, 3aHypeHWi B rnob6anizauito. La cutyauis
CTOCYETbCA MaiXKe YCix opraHiszauiiHo-couianbHMUX npouecis. Tomy rnobanisauis He
MPOXOAWTL | MOB3 OCBITHIX MpoueciB. MiXHapo4He CMiBTOBapUCTBO HamaraeTbCs
BCTAaHOBUTM 3B'A30K MK IHTENEKTYa/lbHUMWU | aMBITHUMM NIOABMU 3 THLLIMX KpaiH i,
TakMM YMHOM OBMIHATUCA AOCBIAOM, peasnizauii HOBUX IHHOBALINHKX ifei.

AK 1 6yfb-AKWA npouec abo npeaMeT BCi MDKHAaPOAHI MOX/MBOCTI MOBUHHI
OyTW CTPYKTYpOBaHi i KnacuikoBaHi A5 KpaLLoro po3yMiHHS i IErKOro CNpuUnHATTS
MNPUHLMMIB, BUMOT i LiiNen.

3anponoHoBaHa Knacugikaliss Mi>XKHapOAHWUX MOX/IMBOCTEN, CIPAMOBaHUX Ha
3MILHEHHA MDKHapO4HOro CniBpo6ITHMLUTBA, NiABULLEHHA MOOGINBHOCTI CTYAEHTIB,
BUKNagadis, npodecopis, focnigHuUKIB [25]:

— 3yCTpiui;
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3MaraHHs;

OCBITHI Mporpamu;

CTaXXYBaHHA,

CTUNeHAianbHI nporpamu;

— TPOEKTH,

OCHOBHOO XapaKTePUCTUKOK MOX/MBOCTEN € Te, L0 BOHM 3[06yBatoTbCA MO
BCbOMY CBITI, 1 Y BE/IMKUX MICTax i Mannx. Y AedaKuX KOoMMaHiax abo opraHizauisx
OpraHi3ytoTb BMLLE 3a3Ha4eHI MD>XXHAPOAHI MOXX/TMBOCTI, AKI HamMaratoTbCsi BCTAaHOBUTY
B CBITI 3B'A30K. Lle 03Hayae, WO Tam MOBHICTIO (IHAHCYETLCA 4YM YaCTKOBO
(hiHaHCYHOTbCA ab0o He (hiHAHCYHOTbCS MepefbadveHi nporpamu. AHrniincbka MoBa B
BUMaAKY MIXXHAPOAHOIrO CrhiIKyBaHHA BWUKOPWUCTOBYETLCA NS HAWMONYNAPHILWNX
nodii. B rnobanbHin mepexi iHTEPHET pPO3TalOBYETLCA 6araTo iHopMaLinHNX
pecypciB, SiKi [03BONAOTL YCIM HaKatounMm B3ATK yyacTb B Oyab-AKiil 3 nporpam no
3anponoHoBaHili Knacugikauii. Cepea nporpam, WO HaAaTbCA PISHUMK YPAL0BUMMA
Ta HeypagoBMMKM opraHisauismu € Erasmus, Global Talent, Global Citizen, Program
MATRA of the Netherlands, EUREKA (European Research Coordination Agency),
The British Council's Dreams + Teams program, Fullbright Graduate Students
Exchange Program, International Visegrad Fund, IREX i T.n. [25].

3a OCTaHHi AecaTb POKiB CBIT 3MIHMBCA | YCMILUHWIA CTYAEHT, SKUA MOXKe
BUKOPUCTOBYBATM PI3HOMAHITHI MOX/IMBOCTI [/ HAaBYaHHA, W06 YHUKHYTU
6e3pobiTTa cepef Mmonogi. lMepeBarn, AKi NPUHOCATL Ui NporpaMy HaA3BUYainHO
Ba>K/MBI, 0CO6/MBO ANA Ntofei, AKi LiKaBNATbCA NO6YA0BOK YCMILUHOT Kap'epw.
KOoXXeH y4aCHUK MOXe OYyTW BMEBHEHWA — 3HaHHSA, SKi BiH OTpUMae, 6e3yMOBHO,
[0MOMOXYTb IOMY B MaibyTHbOMY.

3B'A30K 3 IHWMMW Yy4yaCHMKaMu Oyae po3BMBaTM OCOOGUCTI AKOCTI Taki, AK
TO/IEPAHTHICTb, BIAKPUTTA CBILOMOCTI, NiAepcTBO, BIAMOBILANIbHICTb, HaBUYKMU
OpaTopCTBa, a TaKOXX Mi3HaHHA KYNbTYPHUX 3BUYAIB | TPaAMLii iHWIMX Hapoais. Llei
BM/IMB BifOMBAETLCA HE Ti/IbKMN HA OCOBUCTUX AKOCTSAX, a M Ha NPOMECIHOMY PiBHI.

MpeactaBneHa Knacuikauis Ta CTPYKTypa Oifibll ONTUMA/IbHO peanisye

3aBflaHH#, HeobXiAHI 4NA NoiNLWeHHA akafgeMivyHOT MOBINIbHOCTI Cy4acHOro CTyeHTa.
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TakuM YMHOM, Ha [aHWA Yac 3’SBNAOTLCA HE MEHLL BaXXIMBI KpUTepii, HiX

YHiBepca/ibHI KOMMNETEHTHOCTI Ta iHWI 34i6HOCTI BUMYCKHUKA, SiKI poboTOAaBeLb
po3rnsgae 3 BeNMKOKW YyBarok. Kpim HeobXiAHOT CUCTEMM MONIMLWIEHHS Ta
aBToOMaTu3aLil nepexody MK Pi3HUMW OCBITHIMW ycTaHOBamW, KeasidikaliiHUMu
PIBHAMK, NOTPIGHO GpaTh 40 yBaru i Te, WO Cy4YaCHWUIA CBIT LIBUAKO PO3BMBAETHCA B
cthepi pi3HUX TEXHONOriN, HAPOMKYHTbCA HOBI i4€i, 3MIHIOTLCA OPIEHTUPU Ta
IHTepecKn NOKoNiHHA. [LOCBif BUBYEHHS B KpaiHax 6/IMXHLOr0 Ta Aa/IEKOro 3apy0ixKs
aae 6inbl NpodecinHoro cneuianicta pobortogasuto. ToMy NOTPIGHO KOMMNEKCHO
pO3rnaaaT BCi Wi HaBUYKW, BMIHHA Ta A0CBI4 A1 6ibll TOYHOT No6yaoBM Mogeni
npw NigroToBLi cnewianicTis, AKi BNAMBaKOTL Ha BMBIp poboTosdasLis. TOMy BXe B
MpPOoLECi HaBYaHHSA B YHIBEPCUTETI UM IHLLOMY BULLLOMY HaBYa/lbHOMY 3aKnafi CTyAeHT
AN8 TOro, o6 ctatv B MainbyTHbOMY KBaslihikoBaHUM (haxiBLEM Ta MaTy BUCOKWIA
MOMWUT Ha PUHKY Npali NOBUHEH OTPMMYBATW HOBI 3HaHHA Ta HaBMKW. Bci Wi cnocobu
NiABWLLEHHS PIBHSA OCBIYEHOCTI CTyAeHTa [03BOMSATb MOMY CTaTy B MOAaNbLLIOMY
KOHKYPEHTOCNPOMOXHUM (haxiBLeM, a KpaiHi 3[400yTN AKICHWIA iHTeNeKTyasbHUi

KaniTaJn.

1.8 LLnaxu i cnoco6u NiaBULLEHHS PiBHS OCBIYEHOCTI CTYEeHTa K ManbyTHbOro

KOHKYPEHTOCMPOMOXHOI0 haxiBLis

OCHOBHUM NPIiOPUTETOM B YAOCKOHA/IEHHI HaBYa/IbHOrO MPOLECY Y BULLOMY
HaBYa/lbHOMY 3aKfafi € CTBOPEHHSI pauioHa/lbHUX Ta eMEKTUBHUX HaBYa/bHUX
nnaHis. BOHW [03BONSATL CTyfeHTaM OBOMOAITY HEOO6XigHUMU TeopeTUYHUMU
OCHOBamu, NPOgecioHasIbHUMN BMIHHAMW Ta HaBUKaMW; BUKOPUCTATU Ui 3HAHHSA Mpu
BUKOHaHHI MpaKTUYHUX 3aBAaHb, a, OTXKe, 0Apasy Micnsa 3akiHYeHHS BULLOIrO
HaBYa/IbHOr0 3aKnafy CTaT! KOHKYPEHTOCMPOMOXHMM (haXiBLeM Ha pUHKY npaui [26].

[Mpn npoBefeHHI aHai3y HaBYa/IbHOI Mporpamun CTyfeHTiB (Y AKOCTI npukiagy
Oyna B3ATa HaBYa/lbHAa 0akasaBpCbka MporpamMa CTYAEHTIB  criewiasibHOCTI
«EKOHOMIYHa  KibepHeTuka»  OfecbKoro  HauioHa/lbHOro  MOMITEXHIYHOIO

YHIBEPCUTETY) BU3HAYeHO, L0 3araibHUA TepMiH MiAroTOBKM GakanaBpa 3a



66
nonepeaHili HaBYabHUI PiK CKnagas 6113bko 8640 rognH, Npu UbOMY HOpMaTMBHA

yacTWHa cknaganacs i3 5724 roguH, a Bubipkosa — i3 2916 rogvH, Wwo y BiAHOCHOMY
CniBBI4HOLLEHHI cTaHOBUTL 66,3 % i 33,7 % BignoBsigHO. HopMaTMBHA YacTuHa, Y
CBOHO Yepry, Mictuna 10% (576 roauH) LMKy AMCLUMNAIH ryMaHITapHOT NiArOTOBKN,
27% (1548 roguH) UMKNY NPUPOAHUYO-HAYKOBOT Ta  3ara/ibHOEKOHOMIYHOI
NiAroToBKM i 611M3bK0 63% AMCUMNAIH i3 NPOGECIAHOT NiArOTOBKW. 3arasibHWil TEPMiH
nigrotoBkn mictme  15% gucumnniH  rymMaHiTapHOro crnpsmyBaHHs, 25% -
NMPUPOAHNYO0-HAYKOBOT Ta 3araslbHOEKOHOMIYHOT MiAroTOBKM i, BignoBigHO — 60%
aucumnnid - npodecinHoi  nigrotoekn. faHi 3a 2015-2016 HaBYa/ibHUA ik
nepegbavaroTs 7110 roguH 3aranbHOro TepMIHY NIAroTOBKM 6GakanaBpa 3a
cneuianbHIiCTIO «EKOHOMIYHA KiGepHeTMKa», NPy LUbOMY HOPMaTMBHA YaCTUHaA — Lie
4725 rogvH, a Bubipkoea — 2385 roauH, Wo y Bi4HOCHOMY CMiBBi4HOLLEHHI 66,5% i
33,5%, TOO6TO [faHi MOPIBHAHO i3 MWHYMOPIYHUMW TMOKa3HMKaMW CYTTEBO He
3MiHMANCA. A OT CTPYKTYpa HOPMaTMBHOT YaCTMHU 3a OCTaHHI piK nepebyaysanacs
Tak: 8,9% Tenep BiABOANTLCA HA LMK AUCLUMMNIH FyMaHiTapHOI Nigrotosku, 27,3%
ANCUMNITHN NPUPOLHMYO-HAYKOBOI Ta 3araJibHOeKOHOMIYHOI MigroToBku i 57,5% —
npoecioHanbHOI MiAroTOBKK, a MpakTuka 3arimae 6,3% Bif YCiEl HOPMATUBHOI
nporpamu [26].

HeobxifHO BpaxyBaTu i CaMOCTiiiHY po60TY CTYyAEHTa, sika 3a [Non0XeHHAM Mpo
opraHisauito HaB4asIbHOrO MPOLIeCY Y BULMX HaBYa/IbHUX 3aKnafax Mae CTaHOBUTU He
MeHwe 1/3 i He 6inbwe 2/3 3aranbHOro 06CAry vacy, BiBeAeHOIN0 Ha BUBYEHHS
KOHKPETHOT ANCUMUNIIHN.

[MopiBHANbHA CTPYKTYpa HaB4YasibHOI nporpamu 6akanaspa i3 «EKOHOMIYHOI
KibepHeTuKM» 3a 2014-2016 poku 300pakeHa Ha pUcyHky 1.14 [26].

Pe3ynbTytoui AaHi cBig4aTtb Npo Te, Lo BULLLA OCBITa B YKpaiHi CTOITb Ha NMOpo3i
3MiH, fAKi We 61mkye 3MOXYTb Hab/IM3UTU YKPAiHCbKMX CTYAEHTIB A0 SIKICHUX
€BPONENCbKMX CTaHAaPTIB OCBITU. Ha CbOroAHILLHIN AeHb MiXKHAPO4HWIA AOCBIA, AKWNIA
BPaxoBYy€E Kpallli CBITOBI PiLUEHHA Y pepOpMyBaHHI OCBITU € HAA3BUYANHO LiiHHUM,
a[pke [03BO/ITbL CTBOPUTU E(EKTUBHY Ta KOHKYPEHTOCMPOMOXHY CUCTeMY BULLOI

OCBITW.
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PucyHok 1.14 — «CTpyKTypa HaBYa/IbHOI nNporpamu 6akanaepa cnewjiasibHOCTI

«EKOHOMIYHa KibepHeTnKa»

He B1HWKaE CYMHIBIB, LLIO 3aBAAKM BUKOPUCTAHHIO 3aKOPAOHHNX TEXHOSIOT N Ta
METOAIB HaBYaHHA OCBITHbO-NPOQeECiHI  nporpamy NIATOTOBKW CTYAEHTIB Ta
HaBYa/lbHI NiaHu 6yayTb MOKpaLLEHi Yy SKOCTI, WO B 3ara/ibHOMY MaHi NigBULLMTL
PiBEHb OCBIYEHOCTI CTYleHTa Ta JONOMOXXe oMY 3aiHATM BUCOKY Ta YCNiLLUHY nocagy
MicNs 3aKiHYEHHS BMLLOMO HaBYa/IbHOr 0 3aK/agy.

Y [NOCKOHA/IEHHA HaBYa/lbHUX MPOrpamMm MOXX/IMBE 3aBAAKM 3a/lyYeHHIO [0 1X
no6yao0BK He NnLLe [ep>KaBHUX OpraHiB, BUKIaAayiB Ta CTYAEHTIB, @ TaKOX CyYacHUX
KoMMaHiu 6i3Hec-nigepiB. Taki KOMnaHii mornv 6 npeacTaBUT NPOMECIAHI BUMOTH i3
PI3HNX chep Bi3Hecy, AKi 403BOMATL MiArOTYBaTV KBaNihikoBaHi Kagpu 41 peasibHoro
PUHKY npaui. |, TaKUM YMHOM, KOXEH YCMILLUHWUIA CTYEHT 3MOXe OTPMMAaTU KOPUCHI |
BaK/IMBI 3HAHHA | HaBMYKW, AKI JOMOMOXYTb CTaTh (paxiBuem Y NeBHI cdepi
AiSNbHOCTI.

HoBa HaBYasibHa nporpama, AKa 34aTHa MiABULUTA piBEHb OCBIYEHOCTI
CTYAEHTIB, Ma€ MICTUTK Taki CKafosi [26]:

1. CyyacHi gucumnniHn npodecioHanbHOT NiAroTOBKM.

2. Case study, TOGTO aHani3 KOHKPETHUX CUTyauild, WO BWMHUKAKOTbL Mpu
BM3HAYeHOMY CTaHi  CcrpaB, BWPOOMEHHA  MPAKTUYHUX  pilleHb,  OLjiHKa
3anpornoHOBaHMX a&IropuTMiB Ta BMOIP HAMKPALWOro i3 HWUX 414 BUPILIEHHS
NOCTaB/1IEHOT NPOG/IEMMN.

3. BripoBagkeHHs Pi3HOMaHITHMX KypciB i3 OCOOWCTICHOrO PO3BUTKY, ANA
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PO3LUMPEHHS KOMYHIKaLLiT, OCBOEHHSI HETBOPKIHIY, KepyBaHHA NpoeKTamun, poboTu B

KOMaHfi, BO/IOiHHA IHCTPYMEHTaMK pO3POOKN CainTiB, KOMN’HOTEPHOT rpadiku.

Lli BMiHHSI Ha CbOrofHi € Haa3BMYalHO LIHHMMK, OCO6/IMBO A/1s Cy4acHOro
(haxiBUA, AKNIA OPIEHTYETHCA HA EBPONENCHKNIA PUHOK MpaLi. 3a JaHUMKU aHaNiTUKIB
IDC (International Data Corparation) 6inbLiCTb BakaHCii Big po6oToaasuis 3a 2013

PIK MiCTATb 20 OCHOBHMX HaBUYOK, LU0 MOKa3aHo Ha pucyHKy 1.15 [26].

PucyHok 1.15 — [liarpama «OCHOBHI HaBMYKMW, AKi BUMaratoTb poboToaasL,i 3a

Bepcieto IDC»

4. [LoBrotTepmiHOBI Ta KOPOTKOTEPMIHOBI CTaXXyBaHHA CTYAEHTIB Y BITUN3HAHNX
Ta 3apyOiXKHUX KOMMaHIsAX 3aBAAKM MIDXKHAPOAHOMY CMiBPOGITHMLTBY.

5. BMBYeHHA IHO3eMHMX MOB.

3arajibHy CXemy «NepeTBOPeHHS» CTyfAeHTa Ha KBanihikoBaHOro cnewjianicra

IOCTPYE pUCYHOK 1.16 [26].



69

PucyHok 1.16 — Cxema BIJOCKOHa/IleHHS1 NPOgEeCiMHOT NMiAroTOBKM CTyAeHTa

[C0NOBHe 3aBAaHHA CTy[eHTa — LUe CTaTu KBanigikoBaHMM (paxiBLeM Ta maTu
BUCOKWIA NONWUT Ha PUHKY MpaLi He e B YKpPaiHi, a i 3a 1I Mexxamu.
HaouHo JaHy XapakTepuCTUKY MOXHa NpeacTaBUTK He fiuLle Y BUTNISAT CXeMU,
a TaKoX 5K LiNIboBY (hyHKLIit0, a60 NEeBHUIA KPUTEPIl SKOCTi. He BapTo 3abyBaTu i Npo
YUMHHWKW, AKi BNIMBAKOTL Ha BUKOHAHHS 3aBAaHHS, WO CTOATbL Nepes, CTyaeHTom [26]:
S=f(F, F, ..., Fy), (1.7)
oe S — MOKasHWK YCMIWHOCTI Ta BWCOKOT KBasiikauil BUMYCKHUKA BULLOTO
HaBYa/IbHOT O 3aKnaay;
f — LinboBa PyHKLUIA;
F — YMHHUKM, AKi BNIMBAKOTb HA NOKA3HMK YCMILWHOCTI Ta BUCOKOT KBastigpikaw,ii
BUMYCKHUKE;
N — KiNbKICTb YNHHUKIB.
Mepenik YNHHUKIB:
— 06i3HaHICTb Yy 06a30BMX TEOPETUYHUX MUTAHHAX LWOAO BU3HAYEHOI
KBaniikayii;
— MPaKTUYHI HaBUKW, SKi € aKTyaSIbHUMWN Ha CbOTOAHILLHIN [eHb;
— HasBHICTb NePCOHa/IbHUX AKOCTEN, AIKI AONOMOXYTb HanaroaMTn poboTy B
KOMaHAi, MpUCTOCyBaTUCA [0 3MiH CepefoBuLLa | PO3BUHY TN KPeaTUBHICTD;
— BWCOKWI piBEHb BONOAIHHA K MiHIMYM OfIHIEHD IHO3EMHOK MOBOIO.
HanarofpkeHHsi e(eKTMBHOINO MPOLECY HaBYaHHA Y BULLMX HaBYaIbHUX

3aKnafax, NocTiHa cniBnpaws, B3aEM03B’430K Ta MapTHEPCTBO MiXK po60ToAaBLAMM,
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y4yb0BUMW YCTaHOBaMW Ta [epXKaBHUMW oOpraHamMmum — (PyHAAMeHT BMCOKOSKICHOT

cuctemn ocgiTh. Came 3aBAAKM TakKMM YIiTKUM Ta MNOCMIAOBHMM Kpokam Oyae
Mi4roToBNeHa HOBA OCBITHA KOHUEMUif, Ha OCHOBI SKOT BUMYCKHUKW BULLMX
HaBYa/IbHMX 3aKnagiB CTaHyTb (haxiBUsMM Yy CBOilA pob6boTi. BoHM 6yayTb
BUKOPUCTOBYBATM /e HOBI MeTOAM B POOOTI, NErko BUpiLLyBaTh CKNagHi 3aBAaHHs
Ta NepexoanTn i3 OAHOr0 cepeaoBuLLa poboTH A0 IHLIOro, HaMaraTUMyTbCst YHUKATH
KOH(NIKTHUX CUTYaUili Ta e(ieKTMBHO npawtoBaTth AK iHAMBIAYa/IbHO TaK i B KOMaHf.

OfHak, He BapTo 3abyBaTy, WO AK i Y OyAb-AKi 4ISNbHOCTI, TaK i B NO6YAOBI
YCMILLIHOT Kap’epy BaXX/IMBOK € MOTMBaUiA, 6aXKaHHSA [0 HaBYaHHSA, A0 OTPUMaHHSA
CyYaCHUX 3HaHb, [0 CMCTEMATUYHOI0 BLOCKOHA/IEHHS OCOBUCTMX Ta MPOMecinHUX
AKOCTeN, No36aB/ieHHs1 HeraTMBHUX puUc. | NuLe Taka Hamnonernnea npaus mMonogol
NIOANHN Npu3Bede A0 MO3UTMBHUX 3MiH Y cOLia/lbHO-eKOHOMIYHOMY CepefoBULL:
3HM3UTL PiBEHb 6e3p06iITTH, a 3HaYMTb MOKPaLMTL CTaH HawioHa/IbHOT eKOHOMIKW,
BMBe/e i Ha BUCOKMIA pPiBEHb cepefl iHWNX KpaiH, CpUATMME CTaHOB/IEHHIO YKpaiHu

K PO3BUHYTOI Ta KOM(OPTHOT AN15 MPOXXUBAHHSA KPaTHW.

1.9 HelipomepexxeBe (hopmyBaHHSA OCBITHbO-KBaNi(PiKaLinHOT XapaKTEPUCTUKK B

cUcTeMi ancTaHuUinHoro Has4aHHa MOODLE

TexHoNorii NpoBefeHHA HaBYa/lbHUX 3aHATb Y CUCTEMI AMCTaHLiAHOrO
HaByaHHA (OH) MOODLE, ska LWMPOKO BUKOPUCTOBYETLCA Y HaBYAIbHNX 3aKnafax
YKpaiHW, A03BOJISE OpraHidyBaty pi3Hi hOpMU CriNKyBaHHS BUKIaday-CTyAeHT Ta
CTYAEHT-CTYeHT. OCHOBHUMMW IHCTPYMeHTaMu 415 OpraHisaLii HaBYa/IbHOro NPoLecy
B JH MOODLE € pecypcu, nekuii, rnocapii, NOACHeHHs, 3aBaHHs, ONUTYBaHHS,
TecTn, var, opym [27]. € TakoX fodaTkoBi IHCTpYMeHTU — naket SCORM/AICC,
Biki (Wiki), aHkeTu, 6a3u gaHux i 1.4, He3akarouu Ha HaCTiNIbKU LLUMPOKMIA BUGIp
IHCTpyMmeHTIB, cuctema JH MOODLE He MiCTUTb MOAY/iB MIATPUMYHOUNX «YHKLIT
[eKaHaTy», TakMx K po3pobka iHAMBIAYaNbHUX | FPYNOBUX KOMMEKCIB ANCLUUMIH,
MOCNIJOBHOCTI TX BWBYEHHS,, PO3KMagiB BMBYEHHSA AUCUUNIIH B KOMIMeEKCI

(4epryBaHHA NeKLUii, NPaKTUUYHUX 3aHATb, MOAY/IbHUX KOHTPONIB). BCi Wi (yHKLIT €
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IHTENeKTYyanbHUMMU, AKi CKNafHO NiAaarTbCs aBToMaTm3auil [28]

KpiM (yHKLiiA opraHisauii HaB4anbHOro mnpouecy, O06'eKTMBHA | MOBHA
eKCcrnepTMsa 3HaHb, WO OAEPXYKTbCA CTYLEHTOM SK MNP BUBYEHHI OKpemoi
ANCUMNAIHK, | TUM BiNblUe NpPW BUBYEHHI KOMMJIEKCY PI3HOMIAHOBUX AMCLMNIH €
Ba)KKO (hopMasii3oBaHOi Ta Mae iHTeNeKTyanbHuin XapakTep. CucTema TeCTyBaHHS B
[AH MOODLE xoua i nigTpumye npakTU4YHO BCi BMAWM TeCTiB (MHOXWUHHWIA BUOGIp,
KOPOTKI BiAMNoBifi, Yncnose NuTaHHsA, «BipHo/HeBipHO», NUTaHHA Ha BiAMOBIAHICTb,
BKNafeHi BiAMNoBi4i, BUNaAKOBI NUTAHHA Ha BIAMOBIAHICTb, BUMAAKOBE MUTAHHS, OMKC,
06unCOBaHI NUTaHHSA), NPOTe He 3abe3neyvye 06'€EKTUBHICTL | MOBHOTY eKCnepTu3n
3HaHb YYHIB B HeobXxigHoMy 06cs3i. Lle npn3soanTb 40 BUKPUBEHHSA 06'€KTUBHOCTI
PO6OTN CUCTEMW OLIIHIOBAHHS, MafiHHA MOTMBALIT Y4YHIB, a Ha MpU KiHUi A0
NOTipLUEHHS AKOCTI OCBITM Y HaBYaNlbHOMY 3aKnafi i NafiHHSA Noro crartycy.

[ns peanizauil iHTeNeKTyanbHUX (YHKLIA opraHisayii HaB4aslbHOro npoLecy,
TaKMX SIK KOMIM/IEKCHa eKCrepTmn3a 3HaHb Y4YHiB, He0OXigHe 3aCTOoCyBaHHSA METO/IB Ta
MiAX0AIB IHTeNeKTyaIbHOro aHanisy gaHunx. 1ALl — ue npouec BUABMEHHA B «KCUPUX»
[aHVX paHille HeBIJOMMUX, MPAKTUYHO KOPUCHUX | JOCTYMHMX 3HaHb, HEOOXIgHUX ANA
NPUAHATTS  pilleHb Yy PI3HUX cdiepax MOACLKOT  AiSNbHOCTI.  PisHMUA  MiXK
nonynsapHUMK 3acobamMmn aHaniTMYHOT 06pobkM paHmx OLAP i TexHonoriamu 1AL,
MOXe MOofiAraTh, Hanpuknag, B HacTYMHOMY: HaBYa/lbHWA 3aKnaf 3a A0MOMOror
TexHonorin OLAP MoOXe BM3HAuMTWM cepefHi MOKa3HWKW ycnilHOCTI i/abo
Bif1BiflyBaHICTb YYHSAMM OKpeMUX KypciB, a 3a [OMOMOrow TexHonorii 1AL mMoxHa
3'AcyBaTV SKi (PaKTopyM B TEXHOMOTiT NPOBEAEHHS HaBYa/lbHUX 3aHATb HalbiNbL
BN/IMBaOTb Ha PiBEHb 3HaHb Y4HIB. HelpomepeXxeBi TEXHONOrIT SK OAUH 3
IHCTPYMeHTIB peanisauii IAL, HafalTb CbOroAHI LUMPOKI MOX/IMBOCTI 4/19 BUPILLEHHSA
noAaibHMX 3aBaaHb [29].

Mpn po3pobui cuctem 1ALl Ha OCHOBI HEMPOHHMX MepeX, SIK Mpasuno,
3aCTOCOBYETbCA HACTYMHWIA nigxig. BuxigHi paHi aHanizy nogatoTbCa Yy BUrNAL
Tabnmui, oagnH abo Aekinbka CTOBMUIB AKOI — LINbOBI MOKa3HWKKM (Hanpuknag,
3ara/lbHNA piBEHb 3HAHb YYHA), a IHWI — BMJMBOBI (hakTOpU (AKICHUMA CKnag

BMKNafayiB, afeKBaTHICTb HaBYa/IbHUX Mporpam i TEXHOMOriAi MpOBeAeHHS
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NPaKTUYHUX 3aHATb, NONepefHiin piBeHb NiArOTOBKN CTYAEHTIB Ta iH). Y TepMiHax

HM BnMBOBI (PaKTOPW HA3MBAKOTLCA BXOAaMU, a LLi/IbOBI NOKA3HMKK — BUxogamu HM.
[ani 6yayeTbcs HEPOMepeXXeBa MOAENb 3a/1EXKHOCTI 3HaUYeHb LiNIbOBUX MOKa3HUKIB
Bifl 3Ha4eHb (PaKTOPIB, L0 A03BOMSE NepernagaTn B rpaivyHiin i aHaniTUUHIn dopmi
3a1eXHICTb LiIbOBNX NMOKA3HMKIB BifJ KOXHOI0 3 00paHnX (PakTopiB npu ikcoBaHNX
I/ab0 ycepeAHeHMX 3HaYyeHb IHWWX YMHHMKAX, NEepeBipATU TiNOTE3N «L0 AKLLO0»,
OLIHIOBATN 3HAYMMICTb (PAKTOPIB 3a CTYMeHeM 1X BM/MBY Ha Li/IbOBI NOKa3HMKW, a
TaKOXX MPOrHO3yBaTU 3HAYEHHS LiSIbOBMX MOKAa3HWKIB BUXOAAYN 3 BILOMMUX 3HAYeHb
(hakTopiB. [MpoAeMOHCTPYEMO noAibHMIA nigxiga Ans  ¢opMyBaHHS OCBITHbLO-
KBastihikauiiHux xapaktepuctuk (OKX) pgna HaBuyanbHOro UeHTPY haxiBuiB
mMopcbkoro TpaHcrnopty (HL®PMT) Ha OCHOBI HeMpOHHUX Mepex B cuctemi A0
MOODLE.

Y3arasibHeHO MeToAMKY opmyBaHHA OKX MOXHa npeAcTaBuUTU Yy BUTAAAI
MOCNiAOBHOCTI iH(hOPMaLinHUX MNepeTBOPeHb: aHani3 i (PopMyBaHHA BXigHOT |
BUXIAHOT IH(opmaLii; nonepeaHsa o06pobka BXIAHOT Ta BUXIAHOI IH(opmauii |
(hbopMyBaHHS1 HaBYasIbHOT BUOIPKK; BUOIP apxiTeKTypu i popmyBaHHA HM; HaBYaHHS
Ta TecTtyBaHHA HM; thopmyBaHHA OKX; (hopmyBaHHS pekoMeHAauiin no creyundidi
npauesnawiTyBaHHa. MeToguka peanizoBaHa Yy BUIMAAI IHTENEKTYaslbHOT CUCTEMMU
(IHC), HanucaHoT Ha PHP Bepcii 5.2.7, BbygosaHoi y calT MOODLE Bepcii 1.9.4 + 3
MOX/IMBICTHO iHTEerpauii B 6yab-akuia iHwnii auctpnéytns MOODLE,

PosrnsHemo MeToanKy dopmyBaHHA OKX, iH(opmauiinHa Mofenb SKOI
npeAcTaB/ieHo Ha PUCYHKY 1.17, AoKnafHiLule.

AHani3 Ta (popMyBaHHA BXIAHOI | BUXIAHOT iHGhopmaLii. PopmyBaHHA BXiAHOT |
BUXIAHOT iH(hopMaLLiT BUKOHYBaNocsA Ha NpuKnadi ofgHier 3i cneuiansHoctet HUPOMT
— «Martpoc» 3 NPUCBOEHHAM piBHA KBanigikayii — Il knacy. [aHa cneuianbHICTb
MIiCTUTb 12 pi3HUX AUCLMNIIH, a came: TexHika 6e3nekun, iHhopMaLiiHi TeXHOOT T,
npodeciiiHa aHrniincbKa MoBa, MOPCbKa NpakTuKa, 6yaosa cyfeH Ta iH. AucumnniHu
3riHO HaBYa/IbHOI MporpaMyv MOXYTb MOAINATUCA UM HI Ha nigposginn. Tak,
Hanpuknag, AUCUMNIIiHA «TexHIKa 0COBUCTOro BMXXMBaHHSA, MPOTUNOXEXHa be3rneka
Ta 60poThba 3 MOXEeXek, efeMeHTapHa Meplla MeAuMyHa gornomora i rpomafcbki

060B'A3KM» NMOAINAETLCS Ha 5 NiApo3ainiB: aBapiHi cUTyauii | BUXKMBaAHHA Ha Mopi,
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Cy[0BI pATyBa/ibHI 3aco6K i npoueaypa eBakyauii, 60poTbba 3 NoXKeXxer, HafaHHS

MepLUoT MeAMYHOT 4ONOMOru, 0cobrcTa 6e3neka Ta rpoOMafCbKi 060B'A3KN. Y TOW e
yac gucumniiHa «byfoBa CyeH» CKNafaeTbCa TifIbKU 3 04HOro po3ainy (puc. 1.18, a).
Y pe3ynbTarti AeTaslbHOro po3rnsay Ancumniid 6yno BuaineHo 16 gakropis (BXoAis),
LLLO0 BN/MBaOTh Ha (hopmyBaHHs OKX (puc. 1.17).

PucyHok 1.17 — IH(opmauiiHa mogenb hopmyBaHHs OKX

MiHICTepCTBOM OCBITW | HayKum YKpaiHW BWLAETLCA [epXKaBHWA CTaHZapT
NPOMeCiAHO-TEXHIYHOT OCBITWM, B TOMY 4uCNi i 3a creyiasbHiCcTiO «MaTpoc» 3
MPUCBOEHHAM PiBHA KBanigikauii — Il knacy. Yci gofaBaemi y faHoOMy AOKYMEHTI
OKX BMMNYyCKHMKa NPOgeciiHO-TEXHIYHOrO HaBYalbHOro 3aKnamy, Po3nofineHi Ha 2
PO3A4iNN: TEOPeTUYHI 3HAHHA | NPaKTUYHI HaBUYKW. Y pesynbTaTi aHanisy OKX 3a
(haxoM «MaTpoc» chopMoBaHO 32 Li/IbOBUX MOKa3HUKa (BUXOAW), WO NOEAHYIOTH Y
co0i AK NpakTU4HY, TakK i TeopeTnyHy YactuHy [30]. Mix Bxogamu i Buxogamm 6yno
BCTAHOB/IEHO /OTIYHMIA 3B'A30K. Tak, Hanpukiag, AucumniiHa «byaoBa CyLeH»
BM/IMBAaE Ha HACTYMHi MOKAa3HWKW: OCHOBWM Oy#OBW CyfHa 1 MOro Koprycy,
MPU3HAYEHHS | po3TallyBaHHA CYy[OBMX BIACIKIB, MPUMILLEHb | cucTem, 6yaosa

BaHTa)KHMX | LUBAPTOBMX MexaHi3MiB Ta iH. (puc. 1.18, a).
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6)

B)

PyucyHok 1.18 — ®dopMyBaHHSA BXiAHWIA | BUXIAHWIA iHPOpMaLii: (oparMeHT CTPYKTypa
BXIAHOT i BUXigHOT iHpopmauii (a); cTpykTypa 6a3u gaHux cuctemun AH MOODLE
(6); cxema B3aEMO3B'A3KY Tabnumub 6a3m gaHux cuctemm AH MOODLE,

BUKopucTaHux B IHC (B)
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AHani3 nokasas, WO 3B'A30K MDK BXIgHUMW (hakTopamun i BUXIAHUMUN

MOKa3HNKaMM BaXKKO OLIHWUTK KiNbKICHO. AMCUMNAiHWA BiApi3HAKOTLCA 33 00CArOM,
CTyneHeM BMMBY Ha (JOPMYBaHHSI TEOPETUYHMX 3HaHb i MPaKTUYHUX HABUYOK, a
TaKOX Ha MOCNiAOBHICTb iX (DOPMYBaHHS, L0 CBIAYNTbL NPO Te, WO AaHa 3aja4va BaXXKO
topmanisyema, i 1 pilleHHA BuMMarae BIAMOBM Bif KMaCUYHUX MPUIAOMIB
nporpamyBaHHA Ta nepexoay Ao BukopuctaHHa HM [30].

MonepeaHsa 06pobKa BXiAHOT Ta BUXIAHOT iIHhopMaLii | popMyBaHHS HaBY&/IbHOT
BMOipKN. CTPyKTypa 6a3u faHnx ctaHgapTHoro auctpmubytmesy MOODLE mictuTs 198
Tabnmup (puc. 1.18, 6), npote B IHC Ans hopmyBaHHA HaBYa/IbHOT BUOIPKM MU ByeMO
BUKOPUCTOBYBaTU TifibkM  fedki 3 Hux (pwuc. 1.18,B). Hanpuknag, Tabnuus
moodlequestion_states (question_states) 36epirae pesynbTaTy BiAMNOBiAeN YYHIB Ha
3anuTaHHs TecTiB, moodlequiz_attempts (quiz_attempts) 36epirae BCi gaHi Npo cnpoowm
MPOXOMKEHHS YYHAMU TecToBoro 3asfgaHHsA, moodlerole (role) micTuUTb iH(hopmaLito
npo icHytoui y cuctemi poni, moodlerole assignments (role_assignments) MiCTUTb
iH(hopMaL,ito LL,0A0 B3aEMO3B'A3KY KOPUCTYBaYiB CUCTEMU i POJIER ICHYHOUNX Y CUCTEMI
Ta iH. BigHOCMHM MiX TabnmuaMK, AKI BUKOPUCTOBYHOTHLCA, MOXHA OMMUCATU TaKnUM
YMHOM: OHOMY 3anucy Tabnumui quiz_attempts Bignosigae 6arato 3anucis y Tabnmui
question_states (1 N). IHaKwe Kaxyyun y MpofoBX OAHIET CpPobK NPOXOAXKEHHS
TECTY YyyeHb fae Bignosigi Ha 6e3niy 3anutadb (puc. 1.18, B) [28]. Mopaynb
imp_input.php (puc. 1.17) gna AMcumniiH NogineHNX Ha po3aiav Ha OCHOBI AaHUX 3
Tab/mupb question_states Ta assignment_submissions crioyaTky Bu3Ha4vae 6as1 3a KOXXHe
MATaHHSA, a NOTIM 00YMCNIOE 3aranbHy OLUIHKY 3a PO3fin AaHOi AUCUMMNIHK | KOAYE
OTPUMaHMWIN pe3ynbTaT 3rigHO 3i 3a3danerigb Po3po6/MeHO CUCTEMOK KOAYBaHHS
(tabn. 1.4). OAna gucumnniH, SKi He MOAINATLCA Ha PO34INN, OLiHKKA 6epyTbCa 3
Tabnmui quiz_grades ans TecTiB Ta 3 assignment_submissions AN KOHTPOJIbHUX
NMUTaHb, a MOTIM TaKoX KoAytoTbCs. MepeabdayaeTbes, WO YUHI, Wo Habpanu rno byab-
AKiV gueumnnidHi MeHLwe 60 6anis, He 6yayTb A0NYLIEHI 40 NOAANLLIOr0 HaBYaHHS.

BekTop BX0AiB, WO reHepyeTbca Mogynem imp_input.php HagxoauTb y MOAy b
txt_converter.php, KN KOHBEPTYE 10ro y ainn opmary txt. dopmaT txt € o4uH i3

(hopmarTiB, LLIO BUKOPUCTOBYETLCA Y cepenoBuLLi HepoimiTaTopa NeuroShell 2.



Tabnuus 1.4 — Crctema KoyBaHHS

LLIkana pe3ynbTaTiB TecTyBaHHS | Kop TekcToBa ouiHka OKX
6anm Big 60 po 74 1 3a/10Bi/IbHUIA PiBEHb 3HaHb
6anv Big 75 oo 89 2 [OCTaTHil piBeHb 3HaHb
6anm Big 90 go 100 3 BiAMIHHWIA piBEHb 3HaHb
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Bubip apxiTekTypn i ¢opmysaHHs HM. [aHi B dopmaTi txt, copmoBaHi

moaynem txt_converter.php, Hagxoaatb y cepegy NeuroShell 2 (puc. 1.17), ska €
Lo
BUpiLLYBaTM 6araTto 3afay aHanisy AaHumx. Pi3HOMaHITHI CepBiCHI nporpamu i

YHIBEPCA/IbHOKO ~ HEMPOMEPEXXEBOKD  MPOrpamMmHOI0  CUCTEMOLO, [,03BONSAE
NONyNApPHI A0AATKM HafdalTb AOCTaTHIA IHCTPYMeHTapin Ans aHanisy AaHux 3a
[0MOMOror HempoHnx Mepex. ¥ NeuroShell 2 nponoHyeTbCA Ha BMOIp 16 pi3HMX
HelipoMepeX, 3 Pi3HOK apXiTeKTypolo, a came: CTaHAApPTHI | PEKYPEHTHI Mepexi,
Mepexi 3 06XIgHUMW cronyyeHHAMK, Mepexi Bopaa i KoxoHeHa, IMOBIPHICHI |
PerpecusHi Mepexi, Mepexxi MeToAy rpynoBoro 061iky apryMeHTIB i MofiHOMIabHI, |
T.0. Ana gaHoi 3agadi 6yna obpaHa apxiTeKTypa Mepexi 3i 3BOPOTHUM MOLLUVPEHHSAM,
B AIKil KOXEH LUap NoB'sA3aHuii 6e3nocepeiHbo 3 NonepeaHim WapoM, WO CKNagaeTbes
3 4 wapiB npuxosaHuX HeilpoHiB no 16, 30, 30, 32 HelpOHIiB Yy KOXHOMY Liapi
BignosigHo (puc. 1.19, a). KinbKicTb He0OXigHWX MNPUXOBAHWX HEWPOHiB 6yno
BM3HAYEHO €eKCMepUMeHTalbHUM LWSXOM. Byna BuKopucTaHa niHiiHa (YHKUiS

MacLLUTaby, a TakoX /IOriCTMYHA Ta CUMeTPUYHA NOTiCTUYHA NepefasasibHI PYHKUIT [31].
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Heipoimitatop NeuroShell 2 mae MOXIMBICTb reHepyBaTU NPOrpamHuiA Kof

HEMPOHHOI Mepexi B psaai hopmartiB i Ha AeKinbKox MoBax, ane PHP He BxoauTb y
OaHuiA cnucok. Tomy 6yB po3pobneHuii moaynb C2PHP_converter.php, skuid
KOHBepTYe 3reHepoBaHuin NeuroShell 2 nporpamHuii kog 3 moeu C y moBy PHP i
(hopmye MoAY/b, SKUIA MOXKEe BUKOPUCTOBYBATUCA Y NOAA/bLLIOMY HaBYaHHI.
HaBuaHHs1 Ta TecTyBaHHA HM. HaBuyaHHS MepeXi BifbyBanocs Ha HaBYaslbHill
BMOIpLi, WO cKnagaetbca 3 21 npuknady (KOHTpOSbHA rpyna CTyAeHTiB). HAK
napameTpu HaBYaHHA 3afaBanaca cepefHsA NOMUKa, aka mae 6yTn He 6inbwe 0,001
ANna TpeHyBanbHOro Habopy Tta 0,01 And TectoBoro. [JOCArHyBLUM LAaHUX 3HaYeHb,
Mepexxa MpunmHMIa CBOE HaBYaHHS 3 HaCTYNHUMUK NapameTpamu: 6yno npoiaeHo 618
ernox HaBYaHHSA, cepeaHa nomunka cknana 0,0009487, MiHIManbHa cepeaHs NOMUIIKa
cknana 0,000885, BHyTpIlIHA cepefHa nomwunka cknana 0,817788 (puc. 1.19, 6).
3HaueHHs R kBagpaT (CTaTUCTUYHWIA IHAMKATOP, SKWIA LLMPOKO BUKOPUCTOBYETLCS Y
nakeTi NeuroShell 2) konuneaetbes Big 0,9140 o 0,5529 ans pisHUX BUXOAIB, CepefHil
kBagpat nomunku Big 0,053 fo 0,294. Po36iXHOCTI MiX BIiAMOBIAAMU Mepexi i
BMXOAaMM HaBYa/bHOI MepeXxi nofdaHi Ha pucyHky 1.20 i NOBHICTIO 3rNafKyHTbCS

LLKa/10t0 KOJYyBaHHS.

2.8

|
I

1.4

12
T e — I
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

==BbIx04 === OTBET CET!

PrcyHok 1.20 — IMopiBHANMLHWIA rpadik BignoBiaen Mepexi i BUXOAIB 4/ 3anucy
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®opmyBaHHA OKX. Taknm YMHOM MU OTPUMaN MOAY b, KU, BiANOBIAHO A0

PO3P06IEHOT CUCTEMW KOLYBAHHS, [/ KOXXHOrO BEKTOPY BUXOZiIB reHepye TEKCTOBUM
OMuC, paHXye faHi y nopsaKy 3MeHLIeHHs. BignosifHWiA BeKTOp BUXOAiB, L0
Xapaktepusye ofHo3Ha4yHO OKX yuHd, opmye iX Yy 3BIT «OUIHKA OCBITHbO-
KBanihiKaLiiHOT XapaKTePUCTUKIN BUMYCKHMKA.

3akiHumBLLM poboTy, HM Ha nifctasi BEKTOPY BMXOAIB (DOPMYE BEKTOP OLLiIHOK
(puc. 1.17), wo xapakrepusytoTe OKX yyHsa. BignosigHo, 40 pO3p0o6/eHOT cucTeMU
KoayBaHHs (Tabn. 1.4), mogynb klasif _convert.php oTpvmaHuin BEKTOpP KOHBEPTYE Y
TeKCToBMIA onuc. MoTiM paHXye AaHi 3a crnafaHHsAM i FeHepye X y BUrnagi 3BiTy

«OLiHKa OCBITHbO-KBasihiKaLinHOT XapaKTepuUCTUKN BUMYCKHMKa» (puc. 1.21, a).

YHeHMEM  3arpVEHTE CHEPHIIT

OneHka DﬁpﬂTDBRTE‘T[I)HD—RB}].HH(I)HRRI[HDHHDﬁ XAPAKTEPHCTHREH BBINYCKHHKA

Crynenr Kopraee KoHcTammm mpomén ofydemie BoygefHOM UeHTpE CIEDHAIICTOE MOpCEOLOD
TPAHCIOPTA 10 CHelMamEHocTH «Marpocy o mpHcBoesMeM emy kpamademarmm [ kmacca Fw Geomo
npocTyiaHo 448 HacoB JIEKIMOHHOTO MATEPHATA, 4 TACKe NpoRfeHa NPOHYBO0ACTEEHHAA [PAKTHEA E
obréme 324 HacoE.

Obpas0EaTeNEH0 - KEAMH( HIKAIHOHHAT HapakTepHOTHEA BEITYCKHIA CEETEHA B Tabmary.

Kpureprit 06patoBaTe b HO-KEATHHHKATHOHHOH XApaKTeDHCTHKH VYpoBeHE IHAHME

Tpomimos esxHe 06magHanHg Ta H0I0 POSTANTYESHEA Ha cymmH Bricorai
TpaEuma KOpHCTYBAHHT BHYTPIIHIM 9B 23500 Bricorami
TIpouemypE SaBIIeH S, IPHEMAHHA Ta Tepefa BasTH, Bricoram
T epMiHe, BHSHAYEHHA KOMAH, 10 BHKOPHCTOBYIOTECA HA CYIH, Bricoram
TpaEmna KOpHCTYEAHHT EHYTPIIHIM S5 22K0M Bricorai
Cycrimesi DEDB.’MR}I, BHMOTH HafitiaHea, ocofuct npasa 1a ofioe’ 29501, Helesmery T—
ST0EXKHEAHHT JHK

Hebesmesas, 110 BEHEIMIARTE DM IIEPEE 2 EHE HeOesIetIn: EANTARIE, ¥ FoyHEHET T

Tasacobu sanobiransd oTpPYEHRA OPH Depebes eHE Helesmeny

YVUEHMFM  SArpysHTE CEPHIT

PexoMeHAANNH M0 cieNHHKe TPYAOYCTPOICTBA BHIMYCKHHKA

Crypenr KoprHes FKoOHCTaHTHH mpolngn ofydeHHe B y4eHOM HEHTPE COEIHAIHMCTOE MOPCKOTO
TPAHCIIOPTA 10 CHEIHANMEHOCTH «IvaTpocy © IpHCEOEHHEM eMy KBamadmrams 11 xmacca.

Mo pesyoeraram ofyuermd crynedra, YLCWT paér clemymoime perOMEHTAIHE 10 FATEHEHTIEMY
TE¥A0YCTROHCTEY BEITY CRHHFA.

Hanfiones mo o pAIm MeCTOM TRY¥N0VCTRORCTEA ARIMOTCA CIEYIOITHE CY A

© Hamiemrie, Hed TEHAMMEHELE, TA20E 02EL
o Hedrenycopochopriprs
o CyoHA HHOCTPAHHED KOMIIAHIH
Brorycrrom YLCKWT KoprHes KoHcTanmE, pafoTad B KAK0M T0 H¥ JAHHEDD HATIDABJIEEIGE CMOMET

BAMITSIIHN 00pasolM HCIOMEI0EATE TIONVHEHELDT JHAHHA H PeAHMI0EATL CEOH IpodecCHOHANEHELD
6) TIOTEHIHATL

PucyHok 1.21 — 3BiTu: «OLiHKa 0CBITHbO-KBanihiKaLiiHOT XapaKTePUCTUKN
BUNYCKHMKa» (a); «PekomeHaLii no crneyungili npawesnaTyBaHHS

BUMYCKHMKa» (0)
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OTpUMaHWiA 3BIT LUMPOKO BUKOPUCTOBYETHLCS B aHaNiTUUHI po6oTi HLOMT i

BUKOPUCTOBYETLCSA AK A0AATOK A0 AWUMNAOMY Mpo 3aKiHYeHHA HLU®OMT Ta NpUCBOEHHS
3BaHHA «Matpoc» |1l Knacy.

dopmyBaHHA pekoMeHAauin no crneuudiui npauesnawTyBaHHA. Po6oTa Ha
Oyab-sKii nocafi BMMarae neBHUX rAMOOKUX 3HaHb Y BignoBigHUX obnacTsax. Tak,
Hanpuknag, pobota Ha cydax «XiMOBO3ax» BMMarae rMOOKOro 3HaHHS TEXHIKU
6e3nekun, HaBMYOK GOPOTLOWM 3 MOXKEXEK, TEXHIKM 6e3nekn nif 4vac nepeBe3eHHS
Hebe3neyHnX BaHTaXiB, METOAIB 3aXUCTY Bif, OTPYEHHS Hebe3neyHMMN BaHTaXamu,
AKi NepeBo3sTbCA Ta iH. PAgoM ekcnepTiB 6yB MPOBEAEHWIA aHani3 HaBYaslbHOI
nporpamm Ta Cy4acHOro puUHKY npawi, y pesynbtarti 4oro 6yno BUABMIEHO 3a/1€XKHICTb
MK SKICTHO BUBYEHHS AUCUUNIH Ta MiCUAMK NpaueBnawTyBaHHA. 3a pe3yibTataMm
LbOro aHanisy 6ynu po3pobrnieHi pekomeHgauii mo creymdili npalesnalTyBaHHS
BUNYCKHUKIB. [aHi 3i 3BiTy «OUuiHKa OCBITHbO-KBasli(DiKaLiiHOT XapaKTepUCTUKM
BUMYCKHUKa» NocTynaTb A0 moaynto IHC Gener_otchet.php, sKuiA 3rigHO AaHUX
[OCNIIPKEHb €EKCMepTiB reHepye pekomeHgauii Mo cneumdiyi npauesnawiTyBaHHSA
BUMNYCKHUKa (puc. 1.21, 6).

HaBegeHa meToguka opmyBaHHA OKX Ta pekomeHaauii no cneumdidi
npauesnawiTyBaHHa BuUNyckHUkiB HLUPMT € yHiBepcaibHOK |1 MOXe 0OyTu
3aCTOCOBaHa A1 0y Ab-SIKMX cneLianbHOCTEN Ta AN HaBYalbHMX 3aKnafiB 6y/1b-KOro
TMNY 3a ymMOBamy 3MiHW BXifHOI i BUXIAHOT iH(OpMauii. Y [aHWn MOMEHT
IHTe/IeKTya/lbHa CUCTEMA BMPOBaKYETLCA Y HaBYaIbHUIA npouec HLUPMT, a Takox
BeZlyTbCA NMeperoBopu Npo BNpoBamKeHHs Liel cuctemun B OLeCbKOMY HaliOHa/IbBHOMY
noniTexHiYHOMY YHiBepcuTeTi Ha Kadeapi iHhopMaLinHUX CUCTEM B MEHEIXKMEHTI.

Mofjanblli JOCHIMKEHHA OyAyTb CNpsMOBaHi Ha MOKPaWeHHA TOYHOCTI
MPOrHO3y HeMPOHHWX MOAY/IB 3a PaXyHOK YAO0CKOHaleHHs HM, a TakoX po3BUTKY
MexaHi3My CTBOPEHHSI peKoMeHAaLi LWOoAo npaueBnallTyBaHHS 3aMiHMBLUX MOAY/ b

Gener_otchet.php Ha HeilpomepexkeBuin Moy b, chopmoBaHuin y NeuroShell 2.
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2 CTPYKTYPYBAHHSA TA IHTENEKTYANBHU AHANI3 AAHVX MPO

CTAH COUIAJTIBHO-EKOHOMIYHWX OB'EKTIB

2.1 CTBOpeHHS yHiBepCa/lbHOT KOHLIENTYa/IbHOT CXeMK 6a3mn JaHnX

Pi3Hi mignpvemcTsa 419 aBToMaTu3aLlii CBOEi po60TH Ta MILTPUMKM NPUAHATTA
yNpaBiHCbKMX pilleHb BUKOPUCTOBYHOTb iHpopmauiniHi cuctemu (IC), B OCHOBI AIKMX
nexatb 6a3n gaHux (BA) Ta iHpopmauiiHi cxosuia (1X). MNpoekTyBaHHs B Ta IX
MOYNHAETBLCA 3 MOCTAHOBKM 3afadi, onucy npeameTHoi obnacTi i nobyaosu 1i moaeni,
BiAMNOBIAHOT KOHUeNTyanbHOT cxemy B/1. Mpobnemu, WO BUHUKAKOTL Mpu Nobyaosi
TaKOol CXeMU, MOXYTb BUPILLYBATUCA HACTYMHUMMW Crocobamm:

— nobypoBa mogeni Bciel MpO, sika 30IACHIOETLCA Ha OCHOBI OTPUMAaHHS
iHhopMaLiT Bif, BCIX KOpUCTYBaYiB cucTeMu. Lle TpyaomicTKe Ta CKNagHo 3AilNCHEHHe
3aBAaHHA, OCKI/IbKM MPAKTUYHO HEMOXX/IMBO KOPEKTHO CUMHXPOHI3YyBaTW OTPUMaHY
IHpopMmaLLito B cuny 11 06CAry i po3pi3HEHOCTI.

— nobyagosa MpO wnsaxom nobyaoBM Mogenein npeaMeTHUX Nigo6nacten
(MpMO), wo BignoBifaTb 3aBAaHHAM KOXXHOI0 KOHKPETHOro Kopuctysaya [32].

Y npoueci MofentoBaHHA MpeAMETHOT 06/1acTi Yy PO3MaITOCTI 3aBAaHb, AKI
nocTaloTb nepes AocnigHMKamu i po3pobntoBadaMu, Tpeba BUAINUTM 3aBAaHHS
BUAINEHHA Knacu®ikauil NoHATb abo Mogenen. Ans pilleHHs NogibHMX 3aBAaHb
HeoOXiHO BUAINUTM O06'€EKTU KOHKPETHOT npeAMEeTHOI ob6nacTi/nigobnacti i
BU3HAYMTN CTYyNiHb CTabinbHOCTI W/abo enemeHTapHOCTI 06'ekTiB. Lle A03BONUTL
ornepysaTtu onepauiamu Hag ob'ektamu MNpO. Y TakoMy BUNagKy npasuibHOK 6yae
HacTynHa cxema (pwuc. 2.1) [17]. 3 faHOi cxemu BUAHO, WO BUAINAKOYM CTabifbHI I
efleMeHTapHi 06'eKTK NpeAMeTHOT 061acTi, MOXKHa BUPILIUTK Npobnemy onepyBaHHS
ob'ektamm [17].

MpunycTmo, npegmeTHa 061acTb

MpO = {06’°eKTN, 3B’A3KN, PO3B’A3yBaHI_3aBfaHHA}.
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06’eKkTHn
\
| CTABI/IbHI Onepaduii Hag
- 3 Ta - 06'eKTamu
O6nacTb Migo6nacTtb ENIEMEHTAPHI
0O6’eKTH

PucyHok 2.1 — Cxema BUAiNeHHA 06'eKTIB A4/14 PilLEeHHSA 3aBaHb NeBHOT NpeAMeTHOT

obnacTi

[N MOXIMBOCTI onepyBaHHA 06'ckTamy MpeAMeTHOI 06/1acTi, HeobXigHO
06'eKTN NpeACcTaBUT 1 PO3OUTK [0 aTOMApPHOro CTaHy, TO6TO BU3HAYUTU KPUTEPIN
e/1eMeHTapHOCTI 06'eKTIB. 3aneXHO Bif TOro, AKi 3aBAaHHSA BUPILLYHOTLCA, TUM
caMUM €efleMeHTU NPeLMETHOI 061acTi MOXHa BUAINUTU B eNemMeHTU nigo6nacTi
(puc. 2.2) [17].

MpegmeTHa o6nacTb Mo(j)

X3

4
4
7
7
7 \

Migo6nacTtb Mo1(j)

\

PucyHoK 2.2 — BuaineHHs nigobnacTi npeAMeTHOI 061acTi Ha nigcTasi aTpubyTis

[aHi enemMeHTM nigobnacti MOXyTb CTaTU eneMeHTapHuMu.  Onepauil
BUAINEHHA NpeAMETHOT 06/1acTi Ha OCHOBI arpubyTiB, a aTpubyTun Ha OCHOBI

CTaTUCTUKM (paHXXMPYBaHHA) [03BOMIAKOTL BUPILIYBaTM HOBI 3aBAaHHSA, BacTuBi
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HoBOT [MpO. TO6TO BM3HAYAETLCH 3HAYMMICTb TOrO, L0 MOXHA POGUTK i3 UUM

aTpmnbyToMm. 3aneXHo Bif TOro, SKi 3aBfjaHHA NOCTaB/IeHi Nepes NeBHOK NPeAMETHOH
06M1acTio, HeobXiAHO BUAIMTU Ti abo iHWI artpubytn ob'ekTa AN PilleHHSs
MOCTaB/IEHOr O 3aBAaHHS.

BuaineHHs 06'eKTiB Ha NiAcTaBi BU3HAYEHHS 3HAUYMMOCTI aTpUBYTIB BMPILLYE
3aBflaHHS PI3HMX piBHIB. MpunycTnMO, iCHYe NeBHa MoAeNb NpeaMeTHOT 061acTi. MNpwu
MOCTaHOBL,i rPynu 3aBfaHb BUAINAKTLCA OLHI HabiNbLL 3HAUYMMI aTpUByTK, ane npu
PILUEHHI rPynun iHWWX 3aBAaHb, 3HAYMMMMM CTalOTb 30BCIM iHWI atpubyTtn. OaHy
Npo6siemMy MOXKHa BUPILLMTI paHXMPYBaHHAM 3aBaHb, L0 [03BONIUTL NPeACTaBUTY I
yrnopsaakysaTy Mofeni OofHiel npeAMeTHOI obnacTi. Y Uil cutyauii HeobXxigHo
BUAIIMTU CTaBINbHICTb ANA AaHUX, L0 BMPIWWTL NPO6/eMy efleMeHTapHOCTI. Tomy
L0 efleMeHTapHMMKM 06'eKTaMu OyaemMo BBaXKaTu CTabifibHI HENOAiNbHI 06'€KTH, AKI
MOXYTb OYTW BUKOPUCTaHi ANA PIiLUEHHS PI3HUX MPO6/eM LUISXOM BM3HAYEHHS
TemMaTUKK 3aBfdaHb. [aHi OAHOro PiBHSA MOXYTb BMPILLYBaTW — OAHI 3aBAaHHSA, 3i
3MIHOHO PIBHSA — Lie 6yayTb iHWI MoAeni, AKi PO3B'A3YH0Tb 30BCIM IHLUI 3aBAaHHS.

OG6’eKT nNpeaMETHOI 06M1acTi CKNagaeTbea 3 6e3nidi eneMeHTapHMX 06'eKTIB, Y
pe3ynbTaTi NeBHWUX onepaui Hag mogennto (Hanpuknag, Teopii rpadis) MOXHa
BUAINUTW enemeHTapHi 06°ekTW. [aHi 06'eKTU CchopMytoTb 00’€KTHUIA 6asmnc
npegmeTHOI 06nacTi, abo nigobnacti. TO6GTO BUAINAKYM TakKMil 06’€KTHMIA 6asuc,
MO>XXHA 3a/1eXKHO BIf, NOCTaB/IEHNX 3aBLaHb reHepyBaTy HOBI 06°ekTy gaHoi MNpO [17].

Mogeni npefMeTHOT Nifgo61acTi BiANOBIAAIOTL 30BHILLIHIM CXEMaMU KNacUUHOT
TpupiBHeBOI apxiTekTypn ANSI/SPARC. [ins OTpUMaHHA 3ara/ibHOT KOHLENTYalbHOT
CXemu, Wo npeacrasnse mogens Beiel MNpO, HeobxigHO 06'eaAHaTM OTPUMaHi Moaeni
MpMO. Ansd Toro wo6b YHUKHYTN HagMIpHOCTI | HEY3ro[pKeHOCTI AaHWUX HeoOXiAHO
BU3HAUNTK NOAIOHI 06'eKkTY B pisHKX MMplO AK NpoeKLuiT OAHIET i TIET XK YHIBEPCA/IbHOT
CYTHOCTI.

Po3rnsgHeMO  yHiBepcasibHi  CYTHOCTI  MOTeHUiHO  nodi6Hux  [pO.
MponoHyeTbea 3ictaenatn MpO nonapHo. «basoBy» [plO no3Haummo d;,
MOTeHLiinHO NogibHy — d;.

KoxHa IMplO cknagaetbed 3 MHOXUHU (E, A, S), e E — 06'ekTn (KopTexi)
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YHiBepca/lbHOI CYTHOCTI, A — BnacTMBOCTI (aTpubyTun), S — 3HAYEHHS MO KOXHOMY

006'eKTy. PO3rnsiHeMo NOKpPoKoBo 3icTasfieHHs MpllO:

1. EKcneptamn KOXHIiin BnactMBoCTi A YyHiBepcasnbHOT cyTHocTi MpMO d;
MPUCBOKETLCA Bara P; 3rifHO CTyneHsA Ti BaXMBOCTI NS XapaKTepPUCTUKM OaHOT
MplMO. Hainbinblu BaXXUBIN — MiHIMaNbHa Bara.

2. 3a gonomororo hopmynu LLIeHHOHa 064YMCIMTU KiNbKICTb iHopmauir |, Lwo

MIiCTUTLCS B KOXHII BnactmsocTi A MploO di.

| plog, p, (2.1)

i
Ae N — KifibKICTb eKCcrepTiB, AKi aHani3ytTb YHiBepcasibHY cyTHICTb MpllO d;.

3. PaH)XyBaTy BNacTMBOCTI 3a KPUTEPIEM KiNIbKOCTI IH(hopMaLii, MoynHatoum 3
HalBaXX/IMBILLOT,

4. EKcnepTamy  BCTaHOB/IHOETbCA  MOPIr  3HAYMMOCTI  BlacTUBOCTER  Z.
BnactmBocTi, KiNbKiCTb  IHQOpMaLiiT AKMX, MeHLe BCTAHOB/IEHONO Mopory,
Bigkngatoteca. Tooto, A = {As, A}, ge Ay — 3Haummi BnactueocTi (I = Z2), A -
He3Hauumi (I < Z).

5. MNpopaHxnpyBaHi BNaCTUBOCTI FPYMNyTLCA 38 TUMOM AaHWX B TPU NIATPYNN:
MOPAAKOBI Ager, HOMIHabHI Apgm, YMCNOBI Anym. 1pY LbOMY paHr i NopagoK nigrpyn
HeobOXigHO 36eperTu.

As={Aser, Anoms Anum} (2.2)

6. CopTyBaHHS KOPTEXiB 33 3HAYeHHAMW MOPALAKOBUX |1 HOMIHA/IbHUX
B/IACTMBOCTEN, BPAX0OBYOUN paHr aTpuoyTis.

7.TlyHKTM  1-6 BWKOHYKOTbCA AN  MNOTEHUIAHO  MNOAIGHOT  MPOEeKLil
yHiBepcasibHol cyTHOCTI MplTO d;.

8. AHani3 nigrpynu nopsgkoBux BnacTMBOCTeW. [MOPIBHIOKOTHCA 3HAYEHHS
nepLuoi nopagkosoi BnactTneocTi MNpllO d; 3 aHanoriuHMmn 3HaveHHaMK Mpllo d.

A A (2.3)

Ser; ser
FKIO 3HAYeHHs MepLIOro KopTexy 36iraloTbes S, S, , 3iCTaBNSHOTHCS
HacTyMHi 3HaueHHs. AKWO He 36iratoTbest S, S,, AiT NiApo3AinsoTbCS Ha [fBa

BUNAAKN.
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— Akwo 3HayeHHa TMpMO d; mMeHwe 3HaveHHA BnactusocTi MMpMO d;, wo

MOPIBHIOETLCA, [OAAETLCA MOPOXKHIA KopTexx P B [MplO d; nepef MOTOYHUM
KOPTEXeM.

€ €
I<I1 KI

SR :
K¢ P

(2.4)

— Akwo 3HaveHHa [plMO d; 6inblie 3HaveHHd BnacTusocTi MMpllO dj, wo
MOPIBHIOETLCS, A0AAETLCA MOPOXKHIN KopTex P B [MpMO d; nepeqd MNOTOYHUM

KOPTEXem.
K K/

(2.5)
K P

[aHi aii 103BoNATb 361M3MTU BIAMOBIAHICTL EK3EMMNAPIB | BUPIBHATU 1X
KINIbKICTb.

9. MNopiBHABLUM 3HAYEHHSI KOPTEXiB NepLunx nopsifKoBMX BNacTMBOCTEN 060X
MpMO, 3a 4ONOMOrot AKOro-Hebyb CTaTUCTUYHOIO MeToay (Hanpukniag, Kopensayii)
pPo6UTLCA BUCHOBOK Mpo nofibHi BnactmeocTi MpllO.

10. AKWo pe3ynbTaT He3a0Bi/IbHWIA, NOBTOPHOBATU MYHKT 8 Haf 3HAYeHHSMU
MOTOYHOT BNaCTMBOCTI i HACTYMHOT NO paHry nopsakosoi BnactmsocTi MploO d; ax o
MoBHOro nepebopy nopagkosux BractusocTein MpllO d;. Akwo Ha gaHomy etari
nofibHi BNacTMBOCTI He Bye 3HalAeHo, NoAanbLUMA NOLWYK HeAOUiNbHWIA, OCKINbKY
MOXHa 3p06UTIN BUCHOBOK MNPO Te, LLI0 06'€KTU, AKI NOPIBHIOKOTLCA, Lie NPOeKLiT PI3HUX
YHiBepca/lbHUX CyTHOCTeR Ha pi3Hi MplloO.

11. BnactmBocTi HOMiHasibHOro Tuny. [ligpaxyBat KiNbKICTb 3HAYYLLMX

HOMiHa/IbHUX BNacTMBOCTeN K_ .

— fAKWo KifbKiCTb HOMiHa/IbHUX Bnactueocten K =K TO HaBYMTY

nom j !
HEMPOHHY MepeXxy Ha OCHOBI HOMIHa/IbHMX BNnacTuBocTen «6a30B0i» MpllO. MoTim
nepeBipuUTM Ha BIANOBIAHICTb (3ICTaBUTN) HOMIHa/IbHI BNAcCTMBOCTI MOTEHLINHO
noaioHoi Mpllo.

A A (2.6)

nom; nom



85
[py OTPUMaHHI HEraTMBHOIO pe3y/bTaTy, NepeiTu A0 NYHKTY 12.

- Axkwo K __#K HaBUMTN HEWPOHHY Mepexy Ha OfHIA HOMiHaNbHIi

nom j !
B/IaCTMBOCTI «6a30B0i» MMplO. MNMeperTn [0 NYHKTY 12.

12. BUsHaunTh cTyniHb Big4NOBIAHOCTI OAHOT HOMiHa/IbHOT BnacTmueocTi MplloO
di KOXHIn HOoMiHasbHIN BnactusocTi MpMO d;. Mpy BMABNEHHI MaKCUMa/bHOI
MOAIGHOCTI, MOBTOPHO NPOPaHXXyBaTW HOMIHa/IbHI BNacTMBOCTI 1 BIACOPTYBaTU
ek3emnigpn. MNpy SOCATHEHHI 334aHOr0 eKCNepTHUM LUIAXOM nopora BiAnoBigHOCTI
NepeBipKYy MOXHa 3yNMUHUTK. YMCI0 NOBTOPEHb AAHOr0 MYHKTY MOXe BiAMnoBiaaTy
MOBHOMY nepebopy HOMIHa/IbHUX BMAaCTUBOCTE. [lpu OTPMMaHHI HeraTMBHOIO
pe3ynbTaTy, noAasblie 3iCTaB/IeHHA He 4oL i/NbHO.

13. Yucnosi BnactmMBoCTi. [Nnd  3iCTaBNeHHA YMCIOBUX  BNAcTUBOCTEN
MPOMOHYETLCA 3aCTOCYBaTW UMGPoBI PinbTpu. Hanpuknag, BeriBnet- abo AUCKPETHO-
KOCVHYCHe MnepeTBOpPeHHSA. Pe3ynbTar 3iCTaBUTU 3 JONOMOr 0K CTAaTUCTUYHOIO METOAY
(Kopensauir).

[Micna  3iCTaBNeHHA  BCIX  3HAYylWMX  BfaCTMBOCTEN,  PO3rNA4aETbCH
CNiBBIAHOLLEHHS NOAIGHMX BNAaCTMBOCTEN A0 3ara/ibHOT KifibKOCTI. IMicns nopiBHAHHSA
I3 3aaHUM MOPOrom, PobUTLCA BUCHOBOK MPO Te, UM € AaHi 06'€EKTU MpOoeKLisMun
OLHIET i TIET X yHiBepca/ibHOT cyTHOCTI [33].

Posrnsgatoun 6e3niv enemeHTIB NpeamMeTHOI 06n1acTi, He0OOXIAHO Hacamnepeq,
nobyaysaTn matematuuHy mogenb MpO y Burnagi cuctemu 6esnidend. Buginaioum
neski 06'eKTWM MpeAMETHOI 06M1acTi B €AUHWUIA NPeAMETHUIA NiANPOCTIp, MOXINBO
3reHepyBsatn nigobnacte MpO, sk camocTiiiHy MpO. TakMM YMHOM, CTBOPHETLCSA
HoBa BipTyanbHa MpO, WO MICTUTb TI/IbLKN Ti 00'€KTK, AKI LiKaBNATb AOCNILHUKA.
Akwo npu aHanisi MpO 6yae BUAiNeHa HU3Ka B3aEMO3a/IEXXHUX 06’ €KTIB, TO MOXKHa
BU3HAYMTN MMOBIPHICTb TOrO, L0 KOHKPETHUI 06’ KT € NPOEKLiEt0 AeAKOI CYTHOCTI,
I gjogatn o i onucy (mogeni) we oAuvH BUMIP | TUM CaMVM PO3LUMPUTU 3HaHHA NPO
Hel [17].

3anponoHoBaHW  MeToa 06'egHaHHa  MpO  [03BONWUTL  CTBOPHOBATU

YHiBEpCa/lbHY KOHLEeNTyaslbHy CXemy, WO [acTb MOXuBICTb 06'e¢gHyBatn IC 3
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€KOHOMIED TPYAO0BUX | YaCOBUX BUTpAT.

Ha pi3sHMX eTanax BWMHWKAE A0[ATKOBE 3aBJaHHA BW3HAYEHHS| [OCTATHOCTI

IHpopMaLiT A4ns po3B’A3aHHA KOHKPETHUX NPUKNagHMX 3adad.

2.2 Mofenb po3LNPEHHS PENALIAHNX CXEM

B paHuii yac, B yMoBax MOCTIAHOT 3MiHW BUXiAHOT MoOAeNi [AaHuX, AKOCTI
CMPOEKTOBAHNX CUCTEM 6a3 faHUX NPUAINAETLCA BeNnyesHa yeara. ICHyroui nigxoam
He € YHiBepca/lbHUMM i MacliTaboBaHUMKU. KpiMm TOro, cyyacHi pensuiiiHi cuctemu
ynpaBniHHA 6aszammn gaHmx (CYB/[) 3MyLLytOTb PO3POOHMKIB CaMOCTIHO LWyKaTu
LUNAXW AN BUPILLEHHSA HACTYMHMX 3aBAaHb [34]:

— ITepaTBHa MoamMikaLis CxXxemMu [aHUX Mif 4ac BWKOHaHHA. [OCTilHI
[Mpun ybOMY NOCTYMNOBe NepeBefeHHA 6e3/idi npauYmMX NPorpamM Ha HoBY Cxemy 3i
36epeXXeHHsAM TX Npawue3aaTHOCTi — MNPOLEeC He MUTTEBUIA | He TPUBIA/IbHWIA,

— ITepatMBHa HopMmanisauis (HacnifokK ITepaTMBHOI MoAMGIKaUil Ccxemu
[aHNX).

— JloriyHe yrpynyBaHHs BifHOLLEHb. JTiHiiiHe NepepaxyBaHHSA BCiX BiAHOLLUEHb
B pamKax pensuiiHoi cxemn ofHiel BJ, B pasi BeNMKOI KifbKOCTI BigHOLUEHb,
YCKMaHKE PO3YMIHHS KOPUCTYBaYyeM CTPYKTYpU AaHuxX. Ha npaktuui, SK npasuso,
BiHOLLUEHHA 3rpynoBaHi 3a Knacamu 3B'A3HOCTI | PIBHAMK JOCTYnY.

— Migrpumka OLAP.

— BepciitHicTb. Cxema faHux pensauiiHoi 6asu fJaHnX CXuibHa A0 NOCTINHOro
KOpPUryBaHHA i 3MiHW. BNpoBagpKeHHs1 MexaHi3My BePCIMHOCTI, 38 NPUHLUMMOM 0ro
BUKOPUCTAHHSA B CUCTEMax KOHTPO/HO BEPCIlA, Ha PIBHI CXeMW AaHMX 3HIMaE L0 3a4a4y
3 PO3PO6HMKa.

YHithikoBaHa NiATPMMKa piLlieHb NepepaxoBaHUX BULLLe 3aBfaHb Ha piBHI CYB/],

[1a€ BENIMYE3HY MNepeBary PO3POGHUKY i € aKTyalbHUM.
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2.2.1 3actocyBaHHA natTepHy MVC [0 cxem AaHnX

Y 3anporoHoBaHin Mofeni aBTopaMu 3aCTOCOBYETbCA KOHLEMLiS NaTTepHY
npoektyBaHHA MVC (Mofenb — npefAcTaBieHHA — KOHTPO/eP), ronoBHa ifes AKoro
3BOANTLCA [0 PO3PI3HEHHA MOHATL 36epiraHHA | NpeAcTaB/eHHs AesaKol CYTHOCTI.
MatTepH MVC cydacHa apxiTeKTypa BCe 4YacTille BUKOPWUCTOBYE B CaMMX Pi3HUX
BapiaHTax. Lle TOpKHYoCcA He TifIbKW NPorpaMHUX iHTEPQeinciB, a TaKoX MPorpamHmnx
CUCTEM: CUCTEM KOHTPO/IKO BEPCIiA, NOLWITOBMX KAieHTIB, GUI-iHTepdeiciB.

3actocyBaHHA naTTepHy MVC o aaHoi obnacTi 3BOAMTbLCS 10 HACTYMHOrO.
Po3rnsHemo BuMXIOHY cxeMy fAaHuX «Cxema 1» fedkoi 6a3n gaHux (puc. 2.3).
BusHaummo HoBy cxemy «Cxema 2» 3 BUXIAHOT creliaibHUM YMHOM, a came: BUXigHa
CXemMa [aHuX po3rnafaeTbCAd SK Mofenb [Ansa nobyfoBaHOI CXeMKW, fAKa €

npeAcTaBneHHsM BUXigHoT. KoHTponep BignoBigae 3a AeTani 34ilCHEHHS NoAi6HOro

nobyaosu.
Monenn
Cxema |
A
Konrpounep
[ Ipesicraniens
Cxema 2

PucyHok 2.3 — 3actocyBaHHa MVC go cxem gaHnx
2.2.2 DopMyBaHHS pensauiiHOT rinepcxeMm gaHnx
Po60oTu [35-37], BUKOHaHI 3a OCTaHHI KiflbKa POKiB, PO3BUHYNM Lein niaxin i

noKasanu oro 3aCTOCOBHICTb N5 CUCTEM 36epiraHHs Ta NofaHHA 3HaHb. B po6oTi

[38] BenbMu LiKaBUM € BMKOPUCTaHHA I4€l NOAiNy Onucy fdaHuX i MeTafaHuXx.
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KomnnekcHe 3aCTOCyBaHHSA AaHWMX MigxofiB CTOCOBHO A0 pensuinHnx CYB/[, Bumarae

PO3BUTKY, YTOUHEHHS | € MPegMeTOM pPo3rnsdy nigpo3giny. ABTopaMu NMPONOHYETLHCA
MOAeSb AaHuX, SKa BUPILLYe NoAi6HI 3aBAaHHS, ane npu Lbomy Ti peasisalis 403BOSISE
BMKOPUCTOBYBATK KOWTHW icHytounx CYB/.
3anpornoHoBaHa Mofenb aaHux (gani 6yaemo HasnsaT MPPC) € po3LnpeHHAM
pensauiiHoi Mofeni Ta 6a3yeTbCs Ha y3ara/ibHeHHI NoHATTS cxemn BL. Cxema B/,
PO3rNAfaETbCa K 6e3niv NoB'A3aHMX MK COO0K OKpPeMUX 3BUYANHWUX PensiuinHnX
cxem (PC). Besniu Bcix PC yTBOpHOE HOBY €AMHY Cxemy — rinepcxemy. Mogenb
nepenbayae MOXIMBICTb No6yaoBu HoBMX PC 3 icHywoumx PC 4epe3 onepauii
BBefeHOT anredpun pensuiinHux cxem (APC).
Minepcxema M NpeacTaBnseTbCs y BArNALI opieHTOBaHOro rpaga G (A, V), ge V
— MHOXuHa BepwuH {PC '}, E — MHOXWHa OpIEHTOBAHUX pebep, AKUM
BignosigaoTb geski popmynm APC F, (ay, ..., an).
[MpeactaBneHi Ha pucyHky 2.4 cxemn PC4, PC5, PC6 oTpuMMaHi sk pesynbTar
BUKOHaHHA fesknx hopmyn APC F1, F2, F3 3 BignoBigHMMKX napaMeTpamu:
PC4 = F1(PC1, PC2)
PC5 =F2(PC2, PC3)
PC5 = F3(PC4, PC5)

PC1 | | PC2 \J PC3
PC4 PC5
"
PCS

PucyHok 2.4 — MNpefcTaBneHHs rinepcxemm
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Takum YMHOM, pensiiiHa cxema B 3BMYaHOMY CEHCi TPaHC(OPMYETLCS B

rinepcxemy. 3aseXKHO Bif MOBHOTWU iHTepnpeTauil, mogens MPPC moxe npuiimatu
O[MH 3 ABOX BUAIB:

1. Mopenb 6e3 o6mexeHb. PC SBNsie CO60H0 MHOXXUHY PensiLinHUX BigHOLLIEHb
(PB). ¥ ubomy Brnagky Ha MPPC He HaknagatoTbCa HissKi 06MexkeHHs. Onepauii APC
€ BClOAM BU3HaYeHMMU. OTxe, no APC, npy BUKOHAaHHI IHLWINX BU3HAYEHb, MOXHA
nobyayeatu Kinbue pensuiiHmMx cxem. Lle moxke 6yTv KOPUCHO NPV BUKOPUCTAHHI
[eAKMX pe3ynbTatiB 3 TeopIl rpyn, Hanpuknag, Npy nowwykKy HopmasibHoT popmu PC.

2. Mogenb 3 obmexxeHHsIMK. Ha npakTtuui 6yab-ska PC, kpim PB Ta BigHOLLEHb
MK PB, MICTUTb OOMEXeHHS, SKi BU3Ha4atOTb Y3romkeHictb PB B PC. #Kuo
KOXXHOMY 06MEXXEHH0 ab0 TX MHOXMHI MOCTaBUTW Y BIAMNOBIAHICTb AeSKWUIA NpeanKar,
TO y3romkeHictb PC Ha gesikomy PB BM3Ha4aeTbCA AK ICTUHHICTL BCiX npeaukatis PC
Ha uboMy PB. AKWoO B pe3ynbtarti Aesakux onepauin 3 JaHMMK Y3rO[pKEHICTb
MOPYLLYETLCH, TO BifAOYBa€ETbCS BifKaT 40 OCTAHHbOrO Y3ro[PKEHOro CTaHy. Takum
YMHOM, AN KOXXHOro PB, MOXHa BBECTM CMMCOK BU3HAYEHMX HA HbOMY MPeANKaTIB.
AK HacnifgoK, MOX/MBa MOTEHLiNHA Hey3roMKEHICTb MPU BUKOPWUCTaHHI hopmyn
APC. TlowyK ymOB BCHOAM BW3HAYEHOCTI Onepauin B LbOMY BWUMAaAKy BUMarae
A0LATKOBUX AOCNIIKEHD A/1F PO3LLMPEHHS | YyTOUHeHHA APC.,

MPPC a03B0nsi€ BMPiLLYBaTW HaBefeHi 3aBAaHHs B TakuiA CNocio:

— ITepatvBHa Moaudikauis cxemu nig yac BukoHaHHA. MPPC B LibOMY BUNaAKy
MOXXe OYTN KOpUCHA TUM, L0 HOBWIA iHTepdieinc fo B npefcTaBnseTsea, ik Hoea PC,
nobyzaosaHa Ha 6a3i icHyrouoi. Iicna BigMOBY Big MiATPUMKM CTApOro iHTepdericy Ao
B/l cTapa cxema Moxe 6yTu BuaasieHa

— MocTtynoBa Hopmanisauid. HopmasnizoBaHa cxema Moxe OyTW BuAifneHa B
HoBy PC, nobyaoBaHy Ha 6a3i BuxigHoi PC. INpu oMy BCi 3MiHW AaHWX B O4HI CXeMI
OyayTb BUAHI B iHWWA. 3rofom BMXifHY CXeMy MOXXHA 3HMLLUMTK 3 aBTOMAaTUYHOH
nepebyaoBot0 HopmManizoBaHoi PC.

— CnpuiiHatTa PC aK ognHuMui 6e3nekn goctyny Ao gaHux. «KopucTyBay Mae
aoctyn go PC» — o3Havae, Wo KopmMcTyBaYeBi AOCTYNHI BCi AaHi 3 YCIX BiAHOLLEHb B
mexkax PC, W0 MICTUTb 1X. 3 By/[b-AKMM KOPUCTYBayYeM MOXXHa acoLitoBaT CMMCOK

PC, sKi ioMy [OCTYMHI.
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— JloriyHe rpynyBaHHs BigHOLLEHb. BigHOLWEHHS MOXYTb 6YTW 3rpynoBaHi no

BXO[KeHHto B PC.

— BukopuctaHHs MPPC cTocoBHO 6a3 pgaHux 3 nigtpumkoro OLAP-
TexHosnorin. OLAP-ky6 Moxe OyTW po3rnsHyTMin | BupakeHWA sk HoBa PC,
nobypaosaHa Ha 6asi icHytounx PC. Takum YMHOM, Y Mipy Heo6XifHOCTI MOXe OyTK
3reHepoBaHo Kinbka OLAP-npefactaBneHb 6asu gaHux. PC, ki 6epyTb y4yacTb B
nooyposi OLAP-PC wTty4yHo Bupgansaotbcs. B pesynbtati ¢gopmyna OLAP-PC
aBTOMaTMYHO NepebyfoBYETLCA. TaKUM YAHOM, BUXOANUTb MUTTEBMIA 3HIMOK YaCTUHN
6a3n faHux, ska 6epe yvactb B OLAP.,

— BepciiHictb PC. HoBuin iHTepdieitc o 6a3n JaHUX MoXe 6YTW BUAINEHWNA Y
Burnsaai Hoeoi PC, nobyaosaHoi 3 icHytounx PC. Taknm YMHOM, MOX/IMBE ICHYBaHHS
060x PC sik aBOX napanesnbHUX Bepciil 6asn gaHux. 3rogom 3actapina PC moxe 6yTu
BuAaNeHa 3 aBTOMaTUYHOK nepebyaoBoto gopmynm Hosoi PC.

Mogenb [03BONSE BUPILLUTA ONUCaHI BULLE NPOGAEMU 1 MOXE CNYyXUTU
OCHOBO N5 PO3LUMpPeEHHSs | y3aranbHeHHss MPPC. Cepef nepesar BBefeHHA MPPC
MOXHa BUAINNTY Te, L0 MOAeNb 6a3yeTbCA Ha pensLiiHiin anredpi i Moxe 6yTn Nerko
TpaHcgopmoBaHa B 3BM4YaiHMii SQL. Lle o3Hauvae, L0 MpakTU4YHe BMNPOBAMKEHHS
nofibHoro nigxody He npu3Bede 4O CEPO3HOT 3MIHW MOAeNi AaHuX i BigNOBigHUX
SQL-3anwuTiB.

BeefieHHA rinepcxeMu [03BONSE OyayBaTW LiNi NaHUKOXKK BipTyanbHUX PC,
npote uUe 6yae Cepilo3HO MO3HayaTMCA Ha LWBMAKoAIT. ABTOpamMy No6YyA0BaHWUI
a/IroOpuTM, 3a AKMM, Yac Bij, Yacy, MOXXHa BUAaATK 3acTapini npomixxHi PC 6e3 BTpaTtu

IHopmauiT 4ns BukopucToByBaHux PC.

2.3 Bu3HayeHHs BapTOCTi po3p0obKy i/abo CynpoBoLy ANCTaHLINHOT IHpopMaLiHOT

CUCTEMM Ha OCHOBI IHTENIEKTYa/IbHOr0 aHasi3y AaHux

HeilpomepexxeBi TeXHO/MOrT HafgatoTb CbOrOAHI LUMPOKI MOXIMBOCTI A/s
BUpILLUEHHS 3aBfjaHb NPOrHO3yBaHHS, 06p0OKM CUrHaniB, Knacugikaii Ta po3rni3HaHHS
06pasiB i ynpaBniHHA. Y MNOPIBHAHHI 3 TpaguUiiHUMK MeTodamn MaTeMaTUYHOI

CTaTUCTMKM, Knacudikayii Ta anpokcumauii, Ui TexHonorii 3abesneyvyroTb LOCUTb
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BMCOKY SIKIiCTb PilLIEHb MPY MEHLLUX BUTPaTax. BOHW 103BONSAOTL BUABAATU HENIHIHI

3aKOHOMIPHOCTI B CW/IbHO 3allyM/IEHNUX HEOAHOPIAHUX daHMX, [at0Tb XOPOLUi
pe3ynbTaT¥ MpU BESIMKOMY YMUC/I BXIAHWMX MapameTpiB i 3abe3nedvytoTb afleKBaTHi
PiLLEHHS NPWU BiHOCHO HeBeNMKMX obcsirax AaHMX. 3apa3 BXe HaKonu4yeHo GaraTuii
A0CBI YCNILWHONO BUKOPUCTAHHS HEMPOHHUX MEpPeX aHaliTUKamy Ta KepiBHUKamu
KOMNaHiin B 6i3Hec-godaTkax. [ns umx KaTeropii KOpucCTyBadiB PO3PO6MSHOTHLCS
IHCTPYMeHTa/IbHI 3aC06M BWCOKOrO PIBHA, L0 [03BO/MIAKOTL BUPILIYBATU [OCUTH
CKMNafgHi NpakTWyHi 3aBAaHHA 6e3  creyiasibHOT  MaTeMaTWU4yHOI  Mi4rOTOBKW.
AKTYyaslbHICTb BUKOPUCTaHHS HT B 6i3HeCi MoB'A3aHa 3 )KOPCTKOK KOHKYPEHLIEHD, fKa
BUHMK/A BHACNIAOK Nepexosy Bifl «pUHKY MPoAaBus» [0 «PUHKY MOKYMuUs». Y umx
YMOBax OCO0/IMBO BaX/MBO AKICTb | OOGrPYHTOBaHICTb MNPUAHATUX pilleHb, WO
BUMarae CyBOPOro KifibKICHOro aHanisy HasBHUX AaHuX. [pu po6oTi 3 BeNMKUMU
obcAramm  iHhopmauil, L0 HAKOMMYYeTbCS HEOOXIAHO MOCTIMHO onepaTUBHO
BIZIC/IAKOBYBATW AMHAMIKY PUHKY, a Lie NMPakTUYHO HEMOXX/IMBO 6e3 aBTOMaTm3aLii
aHaniTU4YHoI gianbHocTi [39].

HaBeaemo Kifibka NPakTUYHUX NPUKNagis:

— o6 po3pobuT  eeKTUBHMI  MApPKETUHIOBWIA  MNaH, HeobXigHO
npoaHaniyBaTtu BNJIMB TaKUX YNHHMKIB AK BapTICTb TOBapy, BUTPATU Ha NPOCYBaHHS
NPOAYKLUIT | peKnamy i Take iHLLEe Ha piBEHb NMNPOAAXIB.

— LWo6 ouiHMTK peakuitdo MOKYNUiB Ha MOMAITUKY KOMMaHil B 06nacTi
PO3MOBCIOPKEHHS NPOAYKLIT, LiIHOYTBOPEHHS, @ TaKOX Ha XapaKTepuUCTUKW camol
npoaykKuii, HeobXigHO, MOpPAA 3 aHa/li30M MPOoAaXIB, MPOBOAUTU aHasi3 OMNMUTYBaHb
nokynuie. Lle [03BONSE BAOCKOHA/IUTU MPOLEC MPUAHATTSA pilleHb Mo LiHax |
XapaKTepucTnKam MPOAYKUIT, L0 BUNYCKAETbCA (AM3aiiH, (YHKUIOHABbHICTD,
yMNaKoBKa).

— MpoAyKTMBHICTL Mpaui CnyXO60BLiIB 3a1eXXWUTb Bif PiBHA NIATOTOBKW, Bif
onnatu npayi, pgocsigy poboTn, B3aEMOBIAHOCUH 3 KeEpPIBHUUTBOM |1 T.A.
[MpoaHanizyBasLUN BMIMB UUX (haKTOPIB, MOXKHA BUPOOUTU METOAUKY MifABULLEHHSA
NMPOAYKTMBHOCTI Mpaui, a TakoX 3anpornoHyBaTV ONTUMabHY CTpaTerito nigoopy

KafpiB B MaibyTHbOMY.
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— Mpw aHani3i edpeKTMBHOCTI NPOoAaXKy TOBapiB MOLUTOK MOXHAa BUSABUTW KOJO

MOTEHLiMHUX MOKYNUIB, i OLIHATM MMOBIPHICTb 34INCHEHHS HUMK NOKYNKKW. Kpim
TOro, MOXHa BUNPo6YyBaTK Pi3Hi hopmm NNCTYBaHHSA | BUOpaTV HainbinbLL BAANI.

— Cepef YnCNeHHUX KNIEHTIB thipmm 06paTn TUX, cniBnpaus 3 SKUMU HanbiNbLL
BUrifHA — OTpMMaTK MOPTPET «TUMOBOr0 K/ieHTa KOMMaHii». Kpim TOoro, Mo)kHa
3'AcyBaTu, YoMy poboTa 3 AeSKUMU i3 3aMOBHUKIB CTanla Hee(DEKTUBHOLO, | BUPOOBUTH
cTpaTerito MOLWYKY BiANOBIAHMX KNIEHTIB B MaiibyTHbOMY. Oco6nvBUIA iHTEpeC
npeAcTaBife MOXMNBICTb OLIHKM KPeAMTOCNPOMOXKHOCTI K/IEHTIB.

— [MnaHyroum nonepeaHi NeperoBopu, Mae CEHC OLLiIHUTY NOTEHUIAHMX KNIEHTIB
I, TaKUM YMHOM, BM3HAUYMTW WMOBIPHICTL YKnadaHHA forosopy (abo npoaaxy
npoaykuii). MoaibHa ouiHKa MOXe NPOBOAUTUCA Ha MiACTaBi aHani3y JocBigy poboTu
3 KNEHTaMW | [03BONAE BUSBUTM XapakTepHi 0COG/IMBOCTI TUX 3aABOK, SKi
3aKIHYNINCA peasTbHUMM MPOAaXKaMM.

— [Mpw NopiBHAHHI pe3ynbTaTiB A4iSNbHOCTI perioHaslbHUX BigAineHb abo qinii
KOMNaHIT MOXHa BW3HAUMTU BI4 YOro 3aeXUTb eqeKTUBHICTL X pPoboTu
(reorpaivHe MOMNOXEHHS, YNCENbHICTL MePCOHaNy, aCOPTUMEHT NpoAyKuii/mocnyr i
T.4., @ pe3ynbTaTy BUKOPUCTOBYBATM A1 ONTUMI3auil poboTU «BIACTAKUMX»
BiflAiNIEHb, & TAKOXX NPW NJiaHyBaHHI CTBOPEHHS HOBMX (iNiiA.

— [N BM3HAYEHHSI BapTOCTI MPOEKTYBaHHSA i/ab0 MPOCYBaHHA AMCTaHLiNHOT
iHhopmauinHoi cuctemu (AIC), B AKOCTI NapaMeTpiB BUKOPUCTOBYIOTLCS CKNAAHICTb
3aMOBJ/IEHHS, HAABHOCTI MOBHUX BEPCilA, TEPMIHIB BUKOHAHHA 3aMOBJ/IEHHS, HAABHOCTI
PI3HUX 4OAATKOBMX MOAYNIB, 06CATY, BAKOPUCTAHHA NMPW NPOeKTyBaHHI AOAATKOBUX
YTWUAIT | NporpamHmMx 3acobis i T.A4.

Bci nepepaxoBaHi 3aBfaHHA 3a [J0OMOMOrOK HeMpOMEPeXeBUX Mogesnei
BUPILLYIOTHCA CTaHZApPTHUM 4YMHOM. BuxifgHi faHi aHanisy npeactaenfoTbeA Yy
BUrNALI Tabnuui, OAMH i3 CTOBMNLIB AKOT — Lii/IbOBUIA NOKa3HWK (Hanpuknag, npnoyTok
abo o6cAr npogaxis), a pewTta — hakTopu, AKi BMBaKOThL Ha MOro 3HayYeHHs (BUTpaTu
Ha peKnamy, BU3HauYeHHs MOpuW POKY, PerioHy Ta iH.). Jani 6yayeTbcs HeMpomepexxesa
MOJe/SIb 3a/IeXXHOCTI 3HayeHb LIIbOBOIO0 MOKasHWKa Bif 3HauyeHb (DAKTOPIB, AKa
[03BOMSE Nepernsgatv B rpaivyHiin i aHaniTMUHIA (hopMi 3aneXHIiCTb LiNIbOBOrO

MOKa3HMKa Bif, KOXHOro 3 obpaHux akTopiB npu ikcoBaHMX i/abo ycepegHeHUX
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3HAYEHHAX [HWKMX (aKTopiB, MEpPeBIpATU TiN0oTe3N «L0 AKLLO0», OUIHIOBATH

3HauUMMICTb (HaKTOPIiB 3a CTyNeHeM 1X BM/MBY Ha LLI/IbOBWIA MOKa3HWMK, a TaKoX
MPOrHO3yBaTW 3HAYEHHS LiNbOBOr0 MOKA3HMKA BUXOAAYM 3 BiIOMUX 3HAYEHb

(hakTopis.

2.3.1 MeTtoamka BU3Ha4YeHHs BapTOCTi po3pobku i/abo cynposogy AIC

Y TepMiHax HenpomepexxeBMX MOfeNie pPo3rfgHeMo MpuKnag, B AKOMY
[OCNILKYBaBCA BB Pi3HUX (PakTopiB (CKNagHICTb web-an3ariHy, BUKOPUCTAHHS
AOLATKOBMX YTUAIT | MporpamHMX 3acobiB) Ha BapTiCTb MPOEKTYBaHHA i/abo
npocyBaHHA AIC. Y npakTUYHOMY 3aCTOCyBaHHiI HEMPOHHOT MepeXi BUHUKaE psaf
npobnem — uUe KOAyBaHHS BXIAHWMX | BUXiAHUX 3HayeHb (haKTopiB, MiAroToBKa
BUXIAHWX AaHKX, BUGIP po3Mipy Ta apXiTEKTYpU HeMpPOHHOT Mepexi. Taki npobnemu
BUPILLYIOTLCA 3a3BMYail eKCrepUMEHTa/IbHUM LUNSAXOM. HeilpomepexkeBa MofefNb
po3pobnsnacs 3a gonomoroto nakety Neuro Pro [40]. Po3rnsHemo 6ifbLu AeTanbHille
MeTOAMKY BU3HAYeHHS BapTOCTi po3pobku i/abo cynposogy AIC, CTpykTypa SiKOI
MoKasaHa Ha PUCYHKY 2.5.

1. 36ip BUXIAHUX AaHWX 3AiACHIOBABCSA 3a [OMOMOrOH aHKeTyBaHHA. [ns
MiArOTOBKM BUXIAHUX AaHMX 6yno gocnimpkeHo noHag 70 AIC i BuaineHo 6nn3bko 50
(hakTopiB, Bif IKNX 3a/1EXNTb BapTiCTb po3pobku AIC. MNpouec 360py BUXIAHUX AaHNX
Oyn0 aBTOMaTM30BaHO 3a 4OMOMOroko 3acobis html, css i php. BapTicTb po3pobku €
LINbOBMM MOKA3HUKOM. 111 CMpOLLEHHS PO60OTU 3 aHKETOKD, (DAKTOPW, BIJIUB AKUX

aHasi3yBaBcs 0y/10 po3AineHo Ha M’ATb 6/10KIB:

3MICT canTy;

0C06/1MBOCTI Web-nporpamyBaHHs;

0c06MMBOCTI Web-aun3aiiHy;

[0AAaTKOBI NOCNYTH;

— PO3KpYTKa caunTy.

B aHkeTyBaHHI OpasiM yyacTb ekcnepTu (CNiBPOGITHUKM oOpraHisauiin, Lo
3aliMatoTbCA PO3POOKOID i cynposogoM [IC i KMieHTU umx opradisauii). Im 6yno

3arporoHOBaHo BiA3HaYMTLN KpuTepiTl po3pobkn AIC. B KiHLi aHKeTyBaHHA HeOOXiAHO
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PucyHok 2.5 — MeToamnka BU3Ha4eHHsS BapTOCTI MPOeKTyBaHHSA i/abo cynposogy AIC
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Oyno BKaszaTu UiHY, SiKy BOHM BUTpaTuan, abo 3anpocunu 6 Ha gady OIC. Oiarpama
pO3Mo/iny BiANOBie eKCrePTIB, L0 aHKETYHOThLCS 3a BapTIiCTHO NPOEKTYBaHHS i/abo
cynposogy AIC npeacTaBieHa Ha PUCYHKY 2.6. 3a AaHUMK iarpamm MoyXKHa 3pobutu

BWCHOBOK, L0 Hal6ifbLL MNOLLUMPEHMMM € 3aMOB/IEHHS Ha cyMy oT 3000 go 3500 y.o.
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PucyHok 2.6 — Po3nogin BignoBigen eKcnepTiB, L0 aHKETYOTbCS 3a BapTICTHO

po3pobku AIC

2. AN KoflyBaHHS BXiAHUX i BUXIAHUX 3HA4YeHb PO3P06/IeHa CUCTEMA KOLYBaHHS.
MpuKnag KogyBaHHA BXIAHMX i BUXIAHMX AAHUX, TaKUX AK, 06'€eM CaiTy, HaABHICTb
MOBHUX BEpPCiiA, TEPMiHW BUKOHaHHSI 3aMOBJIEHHS, AM3ailH calTy, (hoTOasIbOOM |
BapTICTb 3aMOBJIEHHSA MPeACTaB/eHo B Tabnmui 2.1.

PewTa BXigHUX 3HayeHb KOAYIKOTLCA B PEXUMI «Tak»/«Hi» 1 BiAMNoBigHO
3aHOCATbCS B 6asy [faHuX Yy BUMNAai 3HavyeHb «1»/«0». CucTeMy KoOAyBaHHS
peanizoBaHy Yy BUrNA4I A4OBIAHMKIB B gogaTtky MySQL.

3. [Ona nigrotoBkM HaBYa/bHOI Ta TECTOBOI BMOIPOK [AaHi, WO 3ibpaHi 3a
[ONOMOrol0 aHKeTyBaHHA MepeHocATbCA | 36epiratoTbca Ha cepsBepi MySQL vy
BiANOBIAHIM Tabnumui. 3anuTn A0 6a3n faHuX 3A4INCHIOTLCA Ha MoBI SQL. 3 6asu
[aHWX faHi BUBAHTaXYHTbCA B 3a3Ha4YeHUI (hailn (eNeKTPOHHY Tabnumuto) B hopmaTi
csv. Hapani enekTpoHHa Tabnmus KoHBepTyeTbeA B popmat dbf, SKui € BHYTPILLHIM
(hopmatom naketa NeuroPro. OTpMMaHi TakMMm YAHOM BXIAHI AaHHI NOAINAKTLCA Ha

HaBYa/IbHY Ta TECTOBY BUOBIPKY Yy CriBBiAHOLIEHHI 3:1.
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Tabnuug 2.1 — Cuctema KofyBaHHS BXIAHMX | BUXIAHNX AaHUX

Ob6'em . Cpoku o ®oToanLo0M, .
o HasiBHICTb MOBHUX AnsanH . BapTicTb,
Kog | cauty, " BUKOHaHHS, < (hoTorpadiii
Bepciii . canTy y.0.
cTop. TUXKAHI LuT.
1 [o 15 | Pociiicbka 2 LLIa6noHwiA 0 1o 500
2 15-30 | YKpaiHCbKa 3 YHiKa/IbHUi 1-30 500-1000
3 | 3060 |Focicbka, 4 30-60 | 1000-1500
YKpaiHCbKa
PocilicbKa,
4 60-150 | yKpaiHCbKa, 5 60-100 1500-2000
aHrnincobKa
Pocilicbka,
5 | 150-200 | yKpaiHCcbKa, 6 100-150 2000-2500
HiMeLbKa
g | Ceblwe | Pocicbia, 150-200 | 2500-3000
200 YKpaIHCbKa, iHLIa
7 MoHag 200 | 3000-3500
8 3500-4000
9 4000-4500
10 4500-5000
11 MoHag 5000

4. Tpy NpoeKTyBaHHI HEMPOHHOT MepeXxi Ha 6a3i 3acob6iB naketa NeuroPro
eKCnepuMeHTa/IbHO 00MpaeTbes i Tononorisa. MNMpoeKkTyBa/IbHUK Mae MOX/IUBICTb
3aAaTh KifbKiCTb LWapiB HEMPOHHOT MepeXi, KifIbKiCTb HEMPOHIB B LUapax, a TakoX
(hopMy (PYHKLIT akTuBaLil OKpemMoro HeilpoHa [41]. B xofi MOBHOMAKTOPHOroO
eKCNepuMeHTy Oy/fi0 BU3HAYEHO, WO A1 BUPILLEHHA MOCTaB/NeHOro 3aBAaHHS
[0CTaTHbO [BOLLIAPOBOI Mepexi no 25 HeWpoHiB B KOXHOMY wapi. B xopi
eKCNepuMeHTY 3MiHIOBaI0CA KifIbKIiCTb WapiB Bif 2 A0 5 i KifbKiCTb HEWPOHIB B
KOXXHOMY wwapi Big 5 o 30. MNMpu 3MeHLWeHHI abo 36iNbLUEHHI KiJIbKOCTI wwapis, abo
KifIbKOCTi HEMpOHiB B Lwapi, abo X i TOro i iHWOro of4HOYacHO SAKICTb Knacudikauii
noripwysanacs. B aKkoCTi  (PYyHKUIT aKTuBauil BUKOPWUCTOBYETLCS HefiHiHa
curmoiganbHa yHKUiS.

5. [Ans HaBYaHHSA CNPOEKTOBaHOT HeMPOHHOT Mepexi 3Hagobunoca 120 ymknis,
cepegHa nomunka cknana 0,504, makcumaibHa nomunka — 0,917,

6. 19 OLUIHKM AKOCTi po60TN HEMPOHHOT MepeXi 6y/10 NPoBeAeHO TECTYBaHHS
Ha JaH1X TeCcToBOI BUGIpKKM. B13HavaMcb MOMWUIIKM Knacudikalii nepLioro i Apyroro

BMAiB. OTXe AKICTb Knacuikauii B cepeHb0MY CTaHOBUTbL 82%.



97

2.3.2 AHasi3 0TpUMaHuX pe3ynbTariB

MakeT NeuroPro [03BOSIE BWBECTWM 3HAYMMICTb BXIAHUX OaHWX, TOOTO
3HaYUMMICTb (pakTopiB, 3 AKMX cKnagaetbca [AIC. 3HauMMICTb BXOAIB MOXXHa

npeacTaBuTK Yy BUTNAAI giarpamu, WO npeAcTaB/ieHa Ha pUcyHky 2.7 [42].

1,0 A

0,7 -

0,6 A

0,5 -

0,2 -

0,1 A

0,0 -

PuUcyHoK 2.7 — [liarpama 3Ha4vyLLl0CTi BXOAIB CMPOEKTOBAHOT HEMPOHHOT Mepexi

OTXe, [0 3HaYYLLMX (PaKTOPiB BiAHOCMMO BCi (DaKTOPK, 3HAYEHHS AKMX BifbLue
abo popiBHioe 0,5, 00 He3Hauyywum BIANOBIAHO (hakTopu 3i 3HayeHHAM fo 0,3.
Haii6inbLu He3HaYHNMUK (PaKTOpaMm € TEPMiHN BUKOHaHHS 3aMOB/eHHS (C3), po3pobka
| BArOTOB/IEHHA Web-npe3eHTauii Ha CD-ROM (d7) i HasBHiCTb npaic-nucTis (s6). A
HalbiNbl 3HAYYLMMW € HasBHICTb IHTEpPHeT-marasvHy (p2), po3pobka |
BurotosneHHs flash-3actaBku (d5), po3pobKa i BUrOTOBMEHHS Web-CainTy MOBHICTHO 3a
flash-texHonorieto  (d6), BUrOTOBNMEHHS CKPWHCENWBEPY Ha OCHOBI  TEXHOMOTIT
Macromedia Flash (nicns BurotoeneHHs flash-3actaBku ans cainty) (d9), maketn ans
nonirpadii B 6yb-IKOMY €/1eKTPOHHOMY BUrNA4i, 40 po3Mipy dopmaTy A4 3a OfuH
pucyHok (d11), po3pobKa i BUrOTOBNEHHS TOFOTMNY KOMNaHIT Ta NepemilLleHHs Moro

B agpecHuin pagok (d12), po3pobka MOBHOro (HipmMoOBOro CTUIO KomnaHil (d13),
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An3ailH canTy (LWabnoH um yHikanbHuin) (d14), peanizauis nowyky no canty (s3),

cTaTUCTMKa BifBigyBaHb (S7), KHMra BIiArykis (S9), po3pobka kKaptu npoisgy (sl1l),
MOXX/IMBICTb BUOOPY XOCTUHTY (rl)

CnpoeKTOBaHy HelpoHHY Mepexy 6yna NpoTecToBaHO Ha padi npoekTis AIC,
AKi ony6/ikoBaHi B IHTepHeT. Tak OpieHTOBHa BapTiCTb calTy kadegpn «O6/iKy,
aHanisy i ayauty OHIMY» 3a pe3ynbTatamy poboTn AaHOi CUCTEMU 3HAXOAMTLCS B
AianasoHi Big 1000 go 1500 y.o., Wo 3a cnoBamMy po3pobHMKa 36iraeTbCa 3 BapTICTHO
po3pobKn. Tpy LUbOMY CaiT 33[0BOJIbHAE HACTYMHMM (phakTopam: 06cAr canty
3HaxoAuTbCs B fAiana3oHi 60-150 apkywlis, iH(opMalis Ha caiTi npeacTaBneHa
POCIAICbKOI MOBOWO, CaT ByB HanmcaHwuii 3a 6 TVDKHIB, MPUCYTHI hopyM, peecTpauis
KOpUCTyBaya, MOAY/Nb PO3CWUIKWA HOBWH, CTaTU4YHWA GaHep, aHiMOBaHWn OGaHep,
MOZY/lb MPOrHO3y Moroau, rnowyk no camTy, KHWUra BiArykis, MoAy/b Kypcy BasioT,
(hoToanbboMm, Aknin MictuTb Big 30 Ao 60 oTorpadiit, An3aiiH calTy HanMcaHWin Ha
OCHOBI LWa6noHy, 6yB NpoBefeHWIA BUGIP XOCTUHTY, Miabip i peecTpauis [OMEHY,
3apeecTpoBaHniA B NOLUYKOBUX cUCTeMax. Ha »anb, aHi 3aMOBHUKM, aHi PO3PO6HUKN
He BBaXXalOTb 3a MOTPIOHE 3asABNATM MPO CBOI (hiHAHCOBI BUTPATW, TOMY MPUBECTY
6inbwy KinbkicTe AIC 1 6yab-AKi KiNbKICHI XapaKTepuUCTUKM B pamMKax [aHOoT po6oTu
He € MOXMBUM. PAa po3pobHMKIB MPOABUAM IHTEpPeC A0 LIET CUCTEMMU | XOUyTb

BMKOPUCTOBYBATM Ty CBOI NPaKTunL,.

2.4 MeToan BU3HAYEHHS CTYMNEeHS BaXX/IMBOCTI BNACTUBOCTEN CYTHOCTEN

NpeaMeTHUX 06/1acTein

MobygoBa cuCTEMM  opraHizauiiHOro  ynpasniHHA, AK 1 OyAb-AKOi
iH(hopMaLiHOT CUCTEMU, MOYMHAETLCS 3i CTBOPEHHSA MOAeNi npeaMeTHOT 06nacTi. K
npaBuno, BUOIP CYTHOCTEN npeaMETHOI 06nacTi, AKi HeobXiAHO BBECTM B
IH(hopMaLiiiHy MOAenb, 34INCHIOETLCA PO3POOHNKOM IHTYITUBHO. Kpim TOro, MpO €
ANHAMIYHMMM cucTeMamu, TOMY B npoueci poboTn Bxe nobynosaHol 1C BUHMKAE
HeOoOXIAHICTb YTOUHEHHS ab0o po3LumpeHHsa mogeni MNpO, po3LwmpeHHs iHgopMaLii npo

00'eKTN, AKI BifoOpakeHi B Mofeni. 3aBAsAKM LbOMY i NPV MPOEKTYBaHHI, 1 npu
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cynposogi IC nocTiiHO BMHUKAE LiNUA paf cKnagHMx npo6nem, ki Npn3BoAsaTh [0
nopyLueHHs agekeaTtHocTi Mogeni MpO, Wwo nexxnutb B 0CHOBI Wiei IC. Tomy BXe nicns
nepwiol iTepauii nobygoBn 6a3 paHMx abo IH(opMauiiHUX CXOBWLL BWHMWKAaE
HeoOXiAHICTb OLIHUTK CTYMiHb afekBaTHOCTI Mogeni MNMpO Ha OCHOBI CMPOEKTOBaHOI
cuctemu b/ [43].

AKwo npu nobyaosi cuctemmn b/l cnigysatn mateMaTUYHIN TeOpiT BUKIHOYHO
penduiiHux B, To psg npobnem nobyaoBu mateMaTUyHUX Mogenen [TMpO
3a1MwwaTbCa HesupiweHMn [44]. AK Hacnigok, cuctema b/l 6yae HeafekBaTHOK
mMatemaTuyHoro mogennto MpO. Kpim Toro, oTpumaHa iHpopmadiiHa abo CTpyKTypHa
mogesnb MpO mMae 4OCUTL BUCOKI LLIAHCK MOraHo IHTeprnpeTyBaTUCS 3 3MICTOBHOI TOUKM
30py. NS Takoro NecMMiCTUYHOro nornagy Ha cuctemy b1, oTpyMaHmMx Ha nepLuii
iTepauii, iCHyrOTb CEPO3HI YNHHUKMN.

[MepLu 3a BCe, BiACYTHI MeTOAM OLiHIOBaHHSA CTYMNeHs Bif0OpaXXeHHSA B CUCTeMI
B/, iH(hopMaLiHOT MOBHOTKW, BU3HAYEHOCTI, HECYMEPEYHOCTI NpeACTaBNeHHs cammnx
MpO. [aHi, oTpMMaHi Ha MepLuiin iTepauii, HECKNagHO OpraHisyeatn y BUIsAAi
pensauifHuX BigHoweHb. OfHaK Taka CUCTeMa PensiLinHUX BifHOLLEHb, SK MpaBuno,
HenoBHa. N5 Hel XapaKTepHi YMC/EHHI HEBM3HAYEHOCTI, PO3MUTOCTI | MPOTUPIYYS.
Kpim TOro, iHhopmais, ska 36epiractbCs B HUX, 6arato B YoMy HOCUTb BiJOOPaXKEHHS
CY6'EKTMBHMX 1, OTXKe, HETOYHUX BWCHOBKIB i BMCHOBKIB Ha OCHOBI HEMOBHMX,
HeYiTKMX, a YacoM, CyrnepeyInBmx MipKyBaHb eKCMepTiB, KOPUCTyBayiB Ta 0Cib, AKi
NpuinMaroTb pilieHHs. Tomy nobygosa MaTematuyHoi mogeni MNpO € HeoOXigHWM
3ax0f0Mm, Lo cnpuse 3abe3neyeHHI0 He0bXIAHOro PiBHA agekBaTHOCTI [45].

Apyrnin - BaXXNMBMiA  (PakTop MOB'A3aHWIA 3  BIACYTHICTIO B Teopii B[,
MaTeMaTUYHUX 3acobiB  ynopsakyBaHHA [MpO, NPUMIPHUKIB | BNacTUBOCTEMN
YHiBepca/lbHUX CYTHOCTEM 3a CTYMEHeM TX BaXKIMBOCTI Mpu NobyAoBi MaTeMaTUUHMX
mogenein MpO. Mpuyomy mMoBa ife NPo BNaCTUBOCTI Came YHiBEpPCa/lbHNX CYTHOCTEN,
BU3HaYeHUX Yy [46], ToMy L0 iCHYE LLie oAHa npobnema: Npy BUKOHaHHI MaTeMaTUYHUX
onepauir Hag meTamogensmmn MpO HeobXiaHO MaTK 06'EKTUBHI YMHHUKK abo 3acobu
iAeHTUiIKauiT 06'ekTiB MPO AK NPoeKuiin OAHIET i TiET )X ab0 PI3HUX YHIBEPCAIbHUX
CyTHOCTeN Ha pi3Hi MpO.

BupiweHHa umx npo6sieM  MPOMOHYETbCA  BMKOHYBAaTWM  Ha  OCHOBI
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MPOrHO3yBaHHA 3Ha4YeHb BNACTUBOCTEN YHIBEpPCaNbHNX CYTHOCTEN abo TX NPoeKLili Ha

MpO i OLIHKM X BaXX/MBOCTI.
2.4.1 OTpyMaHHsA 6e3nidi HanbiNbLL BaXK/MBNX BNAaCTUBOCTEN CYTHOCTEN
MpunycTumo, LWo 414 penauiiHoi cxemn R, (&, (t),a,(t),...,a ,(t)) nobysosaHa

TabnuLs, 3HAUEHHS SIKOT OTPMMaHi B pe3ynbTaTi K CTaTUCTUUYHUX BUNPO6YBaHb, TOOTO

MicTaTb K KopTexis (puc. 2.8).

Ri a 1 ay 1 A
;
: X t X t X ¢
2 2 2
Xll t X2i t Xmi t
K1< 3 X13| t Xgi t erni t
> K, Xt X t Xot t
K, 1 X<t X\t o bt
Al ? X © t Xt X ? t
(KK it X "t Xt
Kl Kz 1 ri<1 Kyl ¢ XZKil Kyl g anfll Kol g
( g1l q1 q1 q1
1 KJ_ 1K LK 1K,
it ;' ot X't Xp' =t
Ka {
K 1 Kt Xt Kt
\ K Xt Xy 1 Xt

PucyHok 2.8 — PensujiiHe BiHOLWEHHA R;, oTpMaHe B pe3ynbTaTi K CTaTUCTUYHUX

BUNPOOYBaHb

q
Y uii Tabmmui cyma K, K, fge q BiAgnoBifae KiNbKOCTi NPOBeAEHUX
i1
iTepauiii i BM3Ha4ae KinbKiCTb nposeaeHUx Hag MpO BunpobyBaHb. Mpu LbOMY

nepefdayvacTbes, Lo j-2 iTepalia MicTUTb K BUNpobyBaHb. MepefdayacTbea TakoX,
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LLLO 31 36i/IbLLUEHHAM 06CATY BMOIPKW 3poCTae i penpe3eHTaTUBHICTD.

Ha nepLwuiii iTepauil BUKOHYETbCA K; CTaTUCTUUHMX BUNPOOYBaHb Hag MpO, aki
MICTATb AaHi, OTPMMaHI Bif KOPUCTYBaYiB iH(hopMaLiiHOT CUCTEMM, CTBOPIOBAHOI Ha
ocHoBi BugineHoi MNpO.

Cnif 3a3HaunTN, LLLO AN Pi3HMX YHIBEPCaNIbHNX CYTHOCTEN, BULINEHNX B AKOCTI
HalBINbLL BaXKAMBUX 3 OAHOYACHUM BWAINEHHSM HaMOINbL BaXXIMBOT KiHLEBOI
MHOXXWHW TX BNIaCTUBOCTEMN, KiNIbKICTb NPOBEAEHMX BUNPOOYBaHb MOXE BifApi3HATMCA.

BinblWw TOro, He BWK/OYEHI BUMAAKM, KOAM [esKi YHiBepcasibHI CYTHOCTI
MOXYTb He 6yTr 06'eKTaMmM CTaTUCTUYHOIO aHasi3y. 19 LbOro iCHYE KifibKa Mpu4uH.
3MICTOBHI YABMEHHS BCIX NPeACTaBHUKIB MHOXWHM H(t) He MatoTb MOBHOT iH(hopMaLii
Npo BCi YHiBepcasbHNX CyTHOCTI, e H(t) — MHOXMHA aKTUBHMX 06'€KTIB (PI3NUHOr0
abo BipTya/IbHOro CBITY, AKi LjifnecnpsMoBaHO BMNMBatOTb OAMH Ha O4HOTO | Ha iHLUI
06'€KTN LbOro CBITY ab0o reHepytoTb 06'€KTU iHTENEKTYaIbHOro cBiTy J [47]. Llen thakT
NPOTArOM TPUBA/IOr0 4Yacy MOXe OyTW OLHIE0 3 K/HOYOBUX MPUUUH HEMOBHOTY
CTBOpIOBaHMX cuctem b/,

IHWWM  [pKepenoM HEnoBHOTM, a 3a04HO, | HeBW3HAYeHOCTI € 3HayHa
obuncntoBasibHa CKNaaHICTb BUOOPY KiHYEHOI MHOXMHWN Halbinbll iHPOPMaTUBHUX
B/IACTUBOCTEN YHiBepCa/lbHUX CYTHOCTEN i BM3HAYEHHS 3 MPUAHATHOK TOYHICTHO
3aKOHIB X po3noginy.

Mpn uboMy 6yaemMo BBaXKaTW, WO IHCTPYMEHTa/IbHI  3acobu, WO
BUKOPUCTOBYIOTLCA, A03BONAIOTL OTPUMATU NPUMAHATHY AKICTb MOAENHOBAHHA [/
MpO, Wo MarTb MakCUMasibHy Mipy KOPUCHOCTI.

KpiMm TOro, 4yacTuHa BaXX/IMBUX YHiBEPCA/IbHNX CYTHOCTEN, ANS SKUX AOCATHYTO
MPUAHATHY AKICTb MOZAE/IOBaHHS, CTaHOBUTb BE/IMUMHY A = 0, e O — 3a4aHunii nopir
rnnébuHn mogentosaHHs MpO. Mig rnnbrHOK MaTemMaTUYHOro MOAe/oBaHHA byaeMo
PO3YMITU MiHIMa/IbHY KIifIbKICTb YHIBEPC/IbHUX CYTHOCTEW, WO MatoTb CTYMiHb
BaXK/MBOCTI = e — CYTHICTb YHIBEPCa/IbHOT CYTHOCTI, @ — HVDKHII MOopir, AKNN
BM3HAYaE BaXK/IMBICTb YHIBEPCA/IbHUX CYTHOCTEW, HMXK4Ye AKOro MaTemMaTuyHe
MOZENHOBAHHA CTaE HeAOLI/IbHUM.

MoBepHeMOocs [0 BiJHOLLEHHS R; Ha pUCYHKY 2.8. ByaeMo BBaXaTu, LLO Micns g
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q
iTepauii B pensayinHOMY BigHOWeHHI icHye K K, KopTexiB. B pe3ynbTari

il
3aCTOCYyBaHHA MaTeMaTUYHUX THCTPYMEHTa/IbHMX 3aC06iB Ha KOXXHOMY Kpoui iTepaii
MOrnn 3MiHoBaTuca (gojaeatucsa abo BigAanaTucsd) aTtpubyTu, WO MICTATLCA Y
BiIHOLLEHHAX, B 3B'A3KY 3i 3MIHO OLliHKM TX iH(pOpMaLiiAHOT LiHHOCTI. |, 3BUYaiiHO,
Ha BIAMIHY Bif TpaAuuinHUX TexHonorii gopmysaHHA B, B gaHoMy nigxogi Ans
KOXHOIO KOPTEXY OAHOYaCHO 3 BK/IKOYEHHAM B BJl KOXHOro MOro 3HauyeHHs
BK/IKOYAETLCA MOMEHT Yacy t, B AKUIA Lie 3Ha4eHHs 6y10 OTPUMaHO.

Lleir npouec TpuBae 4O TUX MNip, NOKWN Ans 06paHOT YHIBEPCa/IbHOT CYTHOCTI He
Oyne oTpMMaHa Taka MHOXWHa aTpubyTiB, AKa 3 He0OXiHOK NOBHOTOK OMUCYE AaHy
CYTHICTb, | NPV UbOMY KOXEH aTpubyT, BK/IKOYEHWA B CXeMy BiJHOLUEHb, Mae
iHhOpMaLiHY UIHHICTb, SIKa MepeBULLYe IH(OPMaUiiHy UiHHICTb OYyAb-SIKOro
aTpuobyTa, BUKIHOUYEHOro 3i CXemMu BiHOLLEHb Ha MOnepefHiX Kpokax itepauii. Taknum
YUMHOM, KOXXEH KpOK iTepauil BMKOPWUCTOBYE MeTOAWM | aroOpUTMU BU3HAYEHHS
iHhOpMaLiHOT LIHHOCTI aTpuOyTIB i 06YMNCNEHHS CTYMNEHs MOBHOTW HabGMMXEHOro
Onuncy Po3rnsHyTOT yHiBepcasibHOT CYTHOCTI.

MpunycTmo, wo Ha (p+1)-i iTepayii OTPUMaAHO CTINKWIA HAONMXKEHWNIA OMKUC
BUAINEHOT YHiBepca/ibHOI CYTHOCTI. pu LbOMy Ha p-i iTepauii 40 onucy [0AaBaBCH
Xo4a 6 0fIMH HOBWIA aTpnbyT. BNacTMBiCTb NOBHOTY | MakCUMa/IbHOT iH(DOPMAaTUBHOCTI
BUAINEHNX aTpubyTiB 3abe3neyye CTIAKICTb OTPUMAHOro OMNUCY YHiBepCabHOI
CyTHOCTI. Lle He BWKIOYae nofanbluMX iTepauii MobyaoBu  HaBAVKEHOT
mMatemaTuyHoi mogeni MpO. Hanpuknag, AOCATHYBLUWM CTIMKOCTI OMUCY, cUCTeMa
MOZE/IIOBaHHA MOXKe He MaTu MPUAHATHY MaTeMaTWyHy MOfe/lb Onucy 3akoHy
PO3MNOfiNy KOXHOro arpubyta. Tomy iTepauiHWiA npouec MOBUHEH OYyTU
NPOAOBXeHNIA fani.

[MpPOAOBXKEHHS iTepaliiHOro NPOLECY He 3arpoXXye HeOOXiAHICTIO paanKanbHOT
nepebyfoBN CXEMW CTIKMX BiHOLLEHb. BiH MOXe TpyBaTy TiflbKM 419 TUX 00'EKTIB,
0719 SIKUX HE OTPUMaHO X CTilKMiA onuc.

[MpunycTrMo, WO A9 PO3rNAHYTOT i-1 YHIBepCasibHOI CYyTHOCTI B MOMEHT Yacy t

BXE OTpnMaHO CTINKMIA onuc, o 3a40BO/IbHAE YMOBaM [MOBHOTU I BI/I,EI,i]'IeHH'r'l
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Halb6iNbL BaXXMBUX BMacTMBOCTEN. TOBTO BNACTUBOCTEN, WO 3a6e3MeuyoTb Many
MMOBIPHICTb BUHWKHEHHS YMOB, SIKi BUMaratoTb MNOLWYKY Oifbll iHHOPMAaTMUBHOT
BIACTMBOCTI, HDXK OyAb-AKa MiAMHOXWHA B/IaCTUBOCTEN, paHiLle BKIHOYEHUX B CXEMY
BIAHOWEHb. 3rigHO i3  3a3HAYEHUMW MPUNYLLEHHAMW MHOXWHa aTpubyTiB
a, (t),a,(t),....a,(t) mae BnacTMBICTb CTINKOCTI. TOMy BCi nonepeaHi itepauil ans
[AaHOI YHiBepcasibHOI CyTi He MpPefCTaBNAlTb IHTepecy | BUKKOYEHI 3 po3rnagy.
OpfHak iHgopmauia MpO uux iTepayisax Moxe 36epiratnca 41 iHWKX YHiBepcalbHUX
CYTHOCTENR, AN AKUX NOBHWIA | CTINKWIA ONUC Y BUTNAAI TX BAXXIMBUX IHPOPMATUBHUX
B/1IACTUBOCTEN 6YN0 OTPUMAHO Ha BiNbLL PaHHIX iTepayisix.

TakMM YMHOM, 3 METO CMPOLLEHHSA ONUCY METOAIB | anropuTMmiB NepeBipKu
aleKBaTHOCTI HabmxkeHOT MaTemaTU4HOT Mogeni MpO BBaXXaTMMEMO, LLLO 4151 KOXKHOT
Ba)K/IMBOI YHIBEPCa/IbHOT CYTHOCTI, Yy AKii1 MMOBIPHICTb MOSBU B CTATUCTUYHUX
BMNPO6YBaHHSAX He MeHLU 3a[aHoro nopory 3, OTpMMaHo CTilKKiA onuc. Ha pucyHKy
2.8 HaBeAieHO NpuKnag npeacTaB/ieHHA PensuiiHoro BifiHOLEHHS, AaHi AKOro, pasoMm
3 p0O3pO6IEHNMY MaTEMATUYHUMUW IHCTPYMEHTA/TbHUMM 3ac00amMK Ta IHLWIMMUW JaHUMW
NMpo YHiBepCasibHI CYTHOCTI, [03BONIAOTb MEPEBIPUTU afeKBaTHICTb HaBAMKEHOT
marematnyHoi mogeni MpoO.

[MepeBipKa afeKBaTHOCTI MaTemMaTWU4HOI MoAeni MICTUTb Y CO6I HacTynHi
KpuTepii:

— KpuUTepiil NepeBipKu, 40 AKOr0 Knacy MaTeMaTUYHMX 3a/1eXKHOCTEN HANTEXXUTb
OyAb-SIKUIA aTpUOYT AK (OyHKUIA Yacy abo AK (yHKUiA AesKOT MHOXMHM iHLLINX
aTpuoyTiB;

— KpUTepiin TOYHOCTI  BiAHOBNEHHA  (DYHKLIIOHANIbHOT  3a/1eXHOCTI  Npw
BUKOPWCTaHHI PiI3HNX MaTeMaTUYHUX METOAIB;

— KpUTepii BM3HAYEHHA eqeKTUBHOCTI MPOrHO3yBaHHA 3HAYeHb OKPeMmX
aTpubyTiB Ha KOPOTKOCTPOKOBY Ta JOBIOCTPOKOBY NEPCMNEKTUBY;

— KpuTepiin  OUiHKM  e(PEeKTUBHOCTI  MPOrHO3yBaHHA  AMHAMIKM  3MiHW
YHiBepCa/IbHOT CYTHOCTI MO MOBHIWA CUCTEMI BUAINEHUX HabiNbLW IHHOPMATUBHUX
aTpuoyTiB.

[MepeBipka afeKBaTHOCTI MaTemaTMyHoi Mogeni [pO  6yayeTbcsd Ha
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MPOrHO3yBaHHI B KOXXHOMY pensiLiniHOMY BifHOLLEHHI 3Ha4eHb OKPEMUX aTpubyTiB,
MiAMHOXWH aTpuoyTiB i BCIET CYKYMHOCTI aTpMOyTiB Ha MOMEHT yacy T + At, ge At -
AMCKPETHUIA iHTepBa yacy, Yyepes AKuin bye OTPUMaHO 3HaYeHHS YeproBoro HOBOTO
KOPTeXy. AKLI0 4Yac OTPMMaHHA 3HayeHb aTpMOYTIB YEproBOro KOPTEXY HOCUTb

BUMNaAKOBMNIA XapaKTep, TO MPOrHO3 34iNCHIOETLCS Ha OCHOBI iHopMauii, Lo
q q
mictuteca B K, 1 KopTexax anga koptexy K, .
il il
AHaNoriYHo MNPOrHo3 MOXe 3AiCHIOBaTMCA Ha MOMEHT uvacy T + Aty ans
YEpProBOro KOPTEXY, 0fep)XKyBaHOro B Lieil MOMEHT 4acy 3a YMOBM, L0 TOYHO BIAOMI
At;, TO6TO IHTEpBa/IM MI>XK MOMEHTaMK Yacy OTpUMaHHSA iHopMauii. 3BiACK BUMNBAE,
O MOXMBI [Ba BMMNAAKM MPU MPOrHO3yBaHHI Ha M KPOKiB po3BuTKy MpO i Ti

06'eKTiB. Y nepLwioMy BuMaaky MNPOrHo3 3A4iMCHIOETLCA Ha OCHOBI iHopmauii, Lo

q
MicTUTbCA B K. KOpTeXi, i MOLWMPIOETbCA HA M HACTYMHUX CMOCTEPEXYBaHUX

il

KOpTexiB, Npo AKi iHopmauia B b/l BiACYTHS, afie TOYHO BiOMI MOMEHTU yacy ix

q
nossu. MNMpn LUbOMY [0 MOMEHTY 4acy T BXe oTpumaHa iHgopmauia K, [porHo3

il
3[IACHIOETLCS Ha MOMeHTU Yacy (T + Aty), (T + Aty), ..., (T + Aty). Y Ui XX MOMEHTH
yacy CnocTepiratoTbCa peasibHi 3Ha4YeHHs aTtpubyTiB. BennvumHa BIAMIHHOCTI MiX
HAMWU | BW3Ha4yae CTYMiHb afeKBaTHOCTI MOfAeni Ha PiBHI JaHOT YHIBepCasIbHOI
CYTHOCTI.

Y Tomy BUNAAKy, KOu iHTepBanu vacy Aty, Aty, ..., Aty i, BIANOBIAHO, MOMEHTM
yacy OTPMMaHHSA HOBMX 3Ha4eHb BUKOPUCTOBYBAHWX aTpPUOYTIB PO3r/ISHYTOl CYyTHOCTI
HeBiZOMi | He MOXYTb OyTW OUiHEHI HaBiTb MPUOIN3HO, BUKOPUCTOBYETLCS BXE

HakonuyeHa B B[] iHopmauia. [nd nporHo3yBaHHA BUKOPUCTOBYHOTLCA MepLui

q m
K, m kopTtexis. MporHo3 34iicHI0ETLCA 419 BCIX MOMEHTIB yacy T t ansa

il il
- q P - -
M HACTYMHUX KOPTEXIB K. m p,ae p 1m, 3HayeHHs KX BXe BifoMi.
il

Mpw LIbOMY 3aCTOCOBYEThCA Ta X Mipa afjeKBaTHOCTI.

[1Ba HaBeeHUX BMMNAAKX MalTb MiCLE MPU HACTYMHMX NPUMYLLEHHsX. Bces
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q
MHOXWHa OTpUMaHnX K. KOPTEXIB MICTUTb KOPTEXI, AKi, B CBOIO Yepry, He MiCTATb

il

3Ha4yeHb HEBM3HAYEHOro TUMy, abo KOPTeXi 3 HETOYHO BMMIPIOBaHUMM 3HAYEHHAMM
aTpuoyTis. To6TO, MOXXHa CTBEPMKYBaTU, L0 KOXHE pensuiiiHe BiJHOLUEHHA 3a
[OMOMOrot MaTemMaTUYHUX ITHCTPYMeHTa/IbHMX 3aco6iB NobyaoBu HabMKeHOT
mMatemaTuyHoi mogeni MpO oumMLEHO Bif HEKOPEKTHWX KOPTeXiB. PO3rnsHyTI
BUNAAKM MOXYTb MaTW Micue TOAi, KOAW B PensiuinHMX BiJHOLWIEHHSAX ICHYHOTb
aTpuoyTn, AKi NPUAMaOTb 3HAYEHHS TifIbKX B MEBHI MOMEHTM Yacy. 3a Takoi yMOBW
BiZIHOB/IEHHA (DYHKLIOHA/IbHOT 3a/1eXKHOCTI OKPEMMX B/IACTUBOCTEN Bif Yacy i iHWNX
BMacTMBOCTe B MaTemaTuyHoi Mogeni MpO npu3soauTb A0 (YHKLINA, SKi MakTb
AMCKPETHY (hopmy.

BVHUKHEHHS! TaKMX BIaCTMBOCTEN MOB'A3aHO HailuacTilwe 3 aTpubyTamu, Lo
BUMIPIOKOTLCS Y NOPAAKOBIN, 6a/bHin ab0 HOMiIHabHIN WKanax. Mpu Takmx ymoBax
A9 AKX aTpuoyTiB BIAHOBMEHHS (DYHKLIOHA/IbHUX 3a/1€XKHOCTEN BACTUBOCTEN
YHiBepca/ibHOI CYTHOCTI Bifl (hakTOpy 4Yacy abo BifJ BNacTUBOCTEN, BUMIPSHUX B LIMX
lWKanax, B 6e3nepepBHiin (OpMi € NPaKTUYHO HEMOXNMBUMM. Ll ob6CTaBuHa |
06YMOB/OE HEOOXIAHICTb BUKOPUCTAHHSA BOX PO3I/IAHYTUX BapiaHTIB, KON KOPTEXI
3MIHIOKOTLCS HE TifIbKM JUCKPETHO, a 1 BM3HAYEHO CUCTEMOID iHTepBasiB yacy, SiKi
3a7jat0Tb MOMEHTU BUMIPHOBaHHS 3HaYeHb BNIACTUBOCTENA.

HaBegeHa cxema MPOrHO3yBaHHA MOSBA  €K3eMMAPIB  YHIBEPCAIbHUX
CYTHOCTEI B MPOLECH X AMHaMIYHOIo PO3BUTKY CNpsiMOBaHa Ha NobyaoBy METOLIB
OLiHIOBaHHS  afeKBaTHOCTI  HabMKeHWX MaTemMatuyHux mogenein TpO B
iHhopMaLinHMX cnucTeMax. B pesynbTati NPOrHo3yBaHHS Ha OAWH iHTepBan vacy Aty,
AKAW  MOB'A3aHNIA 3 MOX/IMBICTIO  CMOCTEPEXEHHA YeproBoro  eK3emmnnsapy
YHiBepCa/lbHOT CYTHOCTI 3 IMOBIPHICTIO, 6/1M3bKOIO A0 1, OTPUMYEMO MPOrHO3HE |
peasibHe 3HaYeHHs aTpuoYTiB.

AKWO  MPOrHO3HI  3HAYEHHA  BUAINEHUX  HaWbifbw  IHOPMATUBHUX
BNaCTMBOCTE CYTHOCTI BIiAPI3HAKOTLCS Bif peaslbHUX He 6ifblle, HXX Ha 3afaHy
Be/IMUNHY, AKa BiAnNoBigae nNobyaoBaHOMY KpUTEpItO, i Lie BIPHO ANS BCIX BAXK/IMBUX

BK/TIOYEHNX B MaTEMaTU4YHY MOAE/b yHiBepcaanle CyTHOCTeVI, MOXXHa BBaxKaTH, LLO
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MOAenb afekBaTHO Bifobpaae BCi npeactasneHHs MMpO. Y ToMy BMNagky, Koau
PiBEHb afleKBATHOCTI 36epiracTbCa MpyY NPOrHo3yBaHHI Ha M eK3eMMAPIB B KOXHIl
YHiBepCa/IbHI CYTHOCTI, MOXHa CTBepKyBaTu, WO CTyMiHb a[eKBaTHOCTI Ma€
rnnéuHy m. TlonoBHMBWKM cucTemy bBJl peanbHOK iH(OpMaLierd MpPo  HOBI
BUNPOOYBaHHA Haj, YHIBEPCA/IbHUMU CYTHOCTAMU | CKOperysaBLUM MaTemaTuyHy
mogenb MpO 3a 4ONOMOroH CTBOPEHUX MaTeMaTUYHUX THCTPYMEHTa/IbHUX 3ac00iB,

MOXHa 3HOBY OLIHUTY afieKBaTHICTb MOZESI 3a TIEK X CXEMOHO.
2.4.2 3axoam iHopmauiHOT LiHHOCTI BN1IaCTUBOCTEN CYTHOCTEMN

[MpunycTMmMo, WO po3rNafaeTbCca r-a YHiBepcaibHa CYTHICTL E, (t), fAka
OMUCYETbCA BUAINEHUM 3a [OMOMOrOK IHCTPYMEHTa/IbHMX 3aco6iB  6e3iyyto
atpubytis  E (t) A, (1), A, (1),..., A, (1) MawoTb MaKcuManbHy iH(popMaLinHy
LiHHICTb. [H(opmMaLiiiHa LiHHICTb UMX BNacTUBOCTEW, OOYMC/IHOETLCA HA OCHOBI
eHTPOMiNHMX MeTOAIB [11]. AKLLO j-a BNaCTUBICTb r-i YHiBepCca/IbHOT CyTHOCTI A (t) €
6e3nepepBHOI0  BUMAAKOBOK  BE/IMYMHOK, TO EHTPONis, fAKa € TEeOpeTUKO-
IH(hOpMaLiiHO. MipOHO CTYMEeHA HEBNU3HAYEHOCTI BUNAAKOBOT BE/IMUNHI, BU3SHAYAETHLCA
BMPa3oM:

H(A (1)  T(A®)log, f(A, (1)dA, (1), (2.7)

0
fe f (A (t)) — yHKUif WinbHOCTI PO3NOAINY MMOBIPHOCTI 3Ha4YeHb BACTUBOCTI
(aTpnbyTa) A (1).

Y Tomy BuUNagKy, Koiu BAacTuBICTb (aTpubyT) Ay (t) HOCUTbL AMCKPETHWIA
Xapakrep i Ha iHTepBasiax Aty, Aty, ..., Aty NPUIIMae 3Ha4eHHs 3 IMOBIpHOCTAMYU Py (A
(At)), Pa(Air (At)), ..., Pi(Air (Aty)), eHTponia LUi€l BNACTUBOCTI BU3HAYAETHCH

BMPA30M:

H(A, (1) mlF’i(A,-r( t))log, R(A,( t)). (2.8)

MHoxuHa H (A, (t)), H(A, (t)),...,H(A, (t)) po3rnagaeTbca AK CYKYMHICTb

HEBM3HAYeHOCTI 3ax0fiB M BUAINEHUX aTpubyTiB. AKWO aTpubyTn BUAINEHOT
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MHOXWMHN CTaTUCTUYHO HE3a/IeXHi, TO UMM MeHLle 3HaueHHs H (A, (1)), Tum Buwe
iHpopmaLjifiHa LjiHHICTL BnacTuocTi A, (t). MHOXMHY 3 m aTtpubyTis 6yAemo

BIAHOCUTM [0 Kfacy Hanbinbll BaXIMBUX AN5 AaHOI YHiBepcaslbHOI CYTHOCTI Npw
BWUKOHAHHI HAaCTYMHUX YMOB:

— aTpUByTU MHOXWUHW He3aNIeXHi | MatoTb CNabKy CTOXaCTUYHY 3a/1eXKHICTb;

— Oyab-S9KNiA aTpUOYT, KU He HaneXuTb [0 AaHOI MHOXWHW, MOXe OyTu
NpeAcTaBNeHNI Yy BUrNAAi PYHKLIOHA/IbHOT 3aM1eXKHOCTI Bif AeAKOT MiAMHOXUHU L€l
MHOXWHWN aTpnbyTis;

— CyMapHa eHTponisf Ans 3a4aHOi MHOXMHW BM3HA4Ya€e MiHiMa/lbHe 3HaYeHHS
cepe, MHOXWUH 3 m iHLLKX aTpuoyTiB.

ATpnoyTM MHOXMHM A (t), A, (t),...,A (1) He € B 3araibHOMYy BUNaLKY

He3aeXXHUMK. Po3rnsHeMo BMNaLoK, KoM BCi aTpnbyTy HanexaTb A0 iHTepBa/bHOT
LLIKa/IN BUMIPHOBaHHSA.
Hexali NPOrHo3Hi 3HayeHHs aTpubyTiB, WO OMUCYOTb r-t0 YHiBepCa/bHY

CYTHICTb f/1a (K+S)-ro ek3emnnspy B MOMEHT uacy ty NpeAcTasfieHi MHOXVHOK

—K S —K S —K S . . o
3HaueHb Au (t,), Aer (t,),..., Am (t,), @ OTPMMaHI peasibHi 3HaUeHHs BNaCTUBOCTEM
LbOro eK3emniapy — MHOXuHOW AT °(t),A; °(t,),.... A, °(t,) . [na Toro, w06

MOXHa Oyn0 MOPIBHATU TOYHICTb MPOTHO3YBaHHA NS PI3HUX YHIBEPCAIbHUX
CYTHOCTEN BBaXKaTUMEMO, LLLO MHOXIMHA 3HaYeHb iIH(POPMaLiHOT LiHHOCTI BUAINEHNX
B/IaCTMBOCTE YHOPMOBaHO. Mpu LpoMy Mipa iH(opMaLiiHOT LiIHHOCTI m aTpubyTiB

BM3HaA4Ya€TbCA BMPaA3OM:

(A, (1), A, (),... A, D) (A, (1), A (1)), (2.9)
jli1
pe 1(A (0, A (1) H(A(1) H(A WD) H(A 1) A(L).
EHTponis napw atpubyTis H (A, (t), A, (t)) BW3HA4aETbCS 3ara/ibHUM 3aKOHOM
po3noAiny Ui€i napu 3a yMOBW, L0 OYAb-SKWUIA aTPUOYT, SKUA HE HaNeXuTb 40 L€l
MHOXMHK, MOXKe 6YTW NpeAcTaBNeHNIA Y BUTNSAAI NiHIAHOT KOMGiHaLiT aTpnbyTiB Moro

NesKol NiAMHOXWUHMW 3 HEOOXiAHOK TOYHICTIO. [JaHa YMOBa MOXe OYTW y3ara/ilbHeHO
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Ha BUMaOK, KOMW PO3rNAfaETbCA He aauTMBHA, a afUTUBHO-MY/bTUNIIIKATMBHA
KOMOIHaL i 3a4aHoro tmny.

Mipa WiHHOCTI ans 6yab-AKoi BNACTUBOCTI 3aBXAM HeBig'eMHa. pu il yMOBI
MHOXMHa 3HayeHb iH(OPMALiNHOI LIHHOCTI BUAINEHNX BMAacTUBOCTE MOXe ByTu
3aBX/u MpoaHasni3oBaHo.

HaBefeHi 3axoAu UIHHOCTI A03BOMSKOTb BUAIUTU  KIHUEBY CYKYMHICTb
HanbiNbLL BXK/IMBUX YHIBepcanbHUX cyTHOCTel MpO, Wwo BXOAATb B TI 06'€KTHE 40,
npu nobyfoBi HaGNMXKEHMX MaTeMaTUyHuX mogenein TpO. [Ana  KOXHOI
YHiBepca/ilbHOI CYTHOCTI BUAINAETHCA KiHLIEBA MHOXKWHA 1T HaNBiNbLL IHOPMATUBHUX

BNACTVBOCTENA, L0 YTBOPHOKOTh 1T ONKC 3 HEOBXiAHUM CTYNEeHEM HabNKEHHS.

2.5 AHani3 Ta MaHinynoBaHHA iHhopMauiiHUMU MOAENAMN NpeaMeTHUX 06/1acTen

ONs PO3B'A3aHHS 3a4a4 YnpaBiHHSA

OcCTaHHIM YacOM 3Ha4HO 3picC iHTepec A0 BUAINMEHHA MpeAMETHUX o6nacTei
peaslbHOro CBITY, AAIK 3 METOK MOr/MG/EHHA YABNEHb MPO HUX, TaK i 3 MeTOH
PO3LLMPEHHS Pi3HOMaHITTS o6nacTtei [11]. LIi npouecy B3aeM03B’A3aHi OAUH 3 OAHUM.
[Ana Toro, wWo6 egekTMBHO MPOrHo3yeatTy Po3BUTOK fdedkol MpO, a TuM Ginblue
e)eKTUBHO YNpaBasaT Heto, HeOOXIAHO MaTV B CBOEMY PO3NOPSAMIKEHHI [OCTaTHbLO
MOBHY iH(hopMaL,it0 NMPOo BNacTMBOCTI 06°EKTIB, 3 AKMX BOHa CK1afaeTbca. Kpim Toro,
Hawli anpiopHi ysBNeHHA NPO NpPeAMETHI 06/1acTi fy>ke 06MeXeHi, ToMy HeobXigHO
HaKoMMuUTK AKomora Oifblle iHgopMalii Mpo HWMX, a MOTIM LAAXOM aHanisy |
06pO6KM 36INbLLNTI CTYMIHL MOBHOTU, HECYMNEPEYHOCTI | BU3HAYeHOCTI [49].

MonyumTtn HoBi AaHi npo MNpO MoXHa Ha niAcTaBi TUX, WO ICHYKTb LUIAXOM
BUKOHAHHSA onepawiin Hag HUMW. MpeacTaBnaTy BiOMi 3HaHHS 3py4HO 3a 40MOMOr 0
IHbopMmaLinHOT MoZeni, ika Onncye CTPYKTYPY AOCiKYBaHOT NpeaMETHOT 061acTi i
€, MEBHOK Mipoto, afeKBaTHOK Ui obnacTti. Kpim Toro, IM € BidyanbHUM Ta
MaTeMaTU4HUM NPeAcTaBNeHHAM CYTHOCTEW peasibHOro CBITY i BIAHOCUH MK HUMU,
LLLO BiOOpaXkae nepelymMoBu Ta pesynbTaT PyHKUioOHYBaHHA MpO. MaHinyntoBaHHS

iHhopMaLinHUMK MOJEeNsAMU NPeAMETHMX 06/1acTell A03BONNUTL BNAIMBATU Ha peasbHi



109
06’ekTI umx MNpO Ha OCHOBI aHasi3y MOJEeNHOBaHHS.

Ha nigctasi BugineHHs iHopMauii Ta 06’eKTiB, AKi HaWbifbll BMPaXKEHO
npeactaenAoTe [MpO uM i YaCcTUHY, Ta BUBYEHHA B3aEMO3B’A3KIB MK HMMM 3a
[OMNOMOroK MaTeMaTUYHUX orepauiii MOXHa 3reHepyBaTh [esiKUWA BIpTYyasibHWIA
00’eKT, Wo xapakTepusye MpO (un i yacTuHY) i Bonogie Ti HalbinbLl BaroMmmm
pucamun. lMobygosa Takoi IM wmogeni MpO, pgacTb MOXAMBICTL BNAMBATU Ha
npeaMeTHY 061acTb Ha PI3HUX PIBHAX YNPaBAiHHA 3 PI3HUM CTeneHem feTasnisauii.
HacTynHe ynpasniHHA 1M, MaHinyntoBaHHSA T 06°€KTaMu [O3BO/IMTb CNPOrHO3yBaTu
PO3BUTOK peasibHOI CUCTEMW W BMNJIMHYTU Ha HEl BYaCHO, 3MIHWUTW BNAaCTUBOCTI A/
onTMMI3auil, YAOCKOHa/IEHHA, 3abe3neynTy agantauito 4O YMOB (DYHKLIOHYBaHHS
CUCTEMM, LLIO 3MIHIOKOTBLCA.

MogentoBaHHsA MpO akTyanbHO 3aCTOCOBYBATM B MNpouecax ynpasniHHSA. Lle
[,03BO/ISIE BUABUTYW, NM0GAUYNTY XapaKTep, posib, BNaCTUBOCTI 06’€KTIB, B3aEMO3B’ 3K
MK HMMMW. Ha nigctasi BUCHOBKIB Big mogentoBaHHs MpO i aHanisy mogeni, Lo
MoKasyBaTVMe TaK 3BaHi «BY3bKi MiCLA» B MPoOLeCi ynpasiHHA Ta MOX/MBI COCO6U
X YHUKHEHHS, KEPIBHUKM MaTUMyTb 3MOry YXBa/itoBaTh 00I'pyHTOBaHi ynpasniHCbKI
PILLEHHSA NPO PeCcTPYKTYpuM3aLito NignprueMCTBa, 3MIHN KagpoBoi NoNiTUKKM Towo. 3a
[0MOMOrot0 3MIHW BNAacTMBOCTEN O06'€KTIB, B3aEMO3B'SI3KIB MiXK HUMW, BHECEHHS
HOBMX O6’€KTIB, MOCWMIEHHA BNAaCTUBOCTEA i IHLWIMX onepauii MOXHa Mo6aunTu
peakLito MOAe/Ib0BaHOT CUCTEMU | OOUTUCS BaXXaHOro pe3y bTaTy.

HeobxifgHO 3a3HauuTW, WO npu aHanisi MNpO npoBoOAMTLCA BUAINEHHS
nigobnactein, BUYNEHEHHS XapaKTepPHWX Ta/abo CTBOPEHHA YW BUAINEHHS
IHTErpoBaHMX MpeACTaBHUKIB LMX Migo6nacTeid, BU3HAYEHHS XapaKTepy B3aemMoAil
MK 06’ekTammn nigobnactein MpO. Migo6nactio MpO 6yaeMo BBaXXATU CTPYKTYPHY
yacTuHy IMpO, SKiA xapakTepHi Ti XX BnacTuBoCTi, Wwo 1 MpO, i 40 SKOT Hanexatb
00’€KTM MEBHOro TUMy. XapaKTepHi npeacTaBHUKKM — 06°ekTn MplO, sKi BONOAIOTH
YiTKO BMPaXXeHMMM BNAaCTUBOCTAMM, LLIO XapaKTepu3yroThb L0 Nigo6nacts. [1o TOro x
i 06’eKTM MatoTb BiNblUy KiNbKICTb 3B'A3KIB 3 npeAcTaBHMKamy iHWuX MplloO Ta
npeactaBHUKamu MplO go kol HanexXartb. IHTerposaHi NpeacTaBHUKM — 06’€EKTU

MpMO, aki BonoaitoTe aTpubyTaMm (BNacTUBOCTAMM), LLO XapaKTepu3yroTb 04HY abo
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aekinoka MplrloO, To6To NoeAHYIOTL B CO6I BNacTMBOCTI, XapakTepHi pisHum Mpllo0.

OfHaK y Uiniin HU3Li 3a4a4 BUHNKAE HeOOXiAHICTb po3rnsaHy T MNpO He Ha PiBHiI
06’€eKTiB K abCTpaKLii1, a Ha PiBHI MEBHUX EK3EMM/ISPIB TaKUX 06’ EKTIB.

Po3rnsaHeMo npeameTHY o06nacTb «HaBYanbHUIA npouec» Ha NpuKnagi
cneujianbHOCTI «EKOHOMIYHA KibepHeTuKa». OAHiet0 i3 3adad, WO CTOATb nepef
KepiBHULUTBOM Kadefpu, € YynpasniHHA AKICTHO (TO6TO, piBHEM) BWNYCKHUKIB
yHiBepcuTeTy, Akwo BH3 signosigatume craHgapty ACTY 1SO 9001:2001. Lis
3afavya Mae fsa 6oku. [Mo-meplie, Ue 3po3ymina BCiM Mpobrema MigroTOBKM
(HaBYaHHA) CTYAeHTIB 414 NPUBEAEHHS X Y BIAMOBIAHICTL BUMOraMm, L0 BUCYBaOThLCH
ana axisyie (Hanpuknag, 6akanaspiB) MeBHOI cneuiasibHOCTI. BupiweHHs Uiel
Npo6neMn He € TPUBIASIbHUM, ane oMy MPUCBSYEHO A0BOMI Garato AOCNIAXEHb 3
NMWTaHb afanTMBHOIO HaBYaHHA ToLO. [o-apyre, HeOOXiAHO KOPEKTHO CHopMyBaTy
KpUTEPIT 3a AKMMU MOXXHA Oyae MPOKOHTPO/OBATK L0 BIAMOBIAHICTL BUMOram (4u
cami i Bumorn). B camomy npoctomy BuMNafgky Ud npobnema MoXe 3BOAWUTUCHL A0
BMOOPY nepeniky AnCUMNAIH, SKi CNig BUHECTU Ha AepXXaBHW (6akanaBpPCbKUA)
icnunT. Lle oAHe i3 3aBAaHb yNpasniHHA i 3a3BMYali BUPILWYETLCA 3aBifyBayvem Kadeapu.
Bnbip aucumnniH MoOXKHa 3A4INCHMTX 33 [OMOMOIOH 3aCTOCYBaHHA METOAUKM
nobygosn IM. TlOTpIGHO 3a3HauMTK, WO npu po3rnaal nwboi MpO HeobxigHO
BIALUTOBXYBaTUCA BIiA TOro, WO BCi 00’€KTU, AKI BMBYAKOTLCH, OMUCYHTHCH
Cy6’eKTMBHO, 3 TOYKM 30py TOro creyianicta, KOTPUI [aEe XapaKTepuCTUKY
AOCNiKyBaHin npeAMeTHIn obnacTi. To6TO Npy onuci iHpopmauiiHoT Mogeni BaXKKo
3MEHLUNTW CTeNiHb cy6’ekTMBI3MYy [50].

Po3rnsHemo oAuH 3 nigxoAis 4o nobyaosu gpopmasnibHOro onucy snépaHoi Mpo.
MpeacTasumo MpO B BUINAAI Habopy 06’€KTIB, L0 BiApaXkaroTb NEBHI NOHATTSA, TOOTO
00yMOBMMO CYTHICTb UMX 06'€KTIiB. [pn LbOMY pPO3PI3HAKTL iM'A CYTHOCTI, fK
MHOXMHY ab60 Habip 06'€KTIB, i eK3EMMAAP CYTHOCTI — KOHKPETHUIA €NeMEHT LbOro
Habopy. KOXHY CYTHICTb XapaKTepu3yroTb TI OCHOBHI BNacTMBOCTI, SKIi Ha3MBalOTb
aTpnbyTamu CyTHOCTI. TaKuM YMHOM, CYTHICTb — Lie MHOXIMHa 00'€KTIB, iKi BOMOAItOTb
O[JHaKOBMM HabopoM aTpubyTiB, a (hopMaslbHWIA OMWUC €eK3emnaspa CYTHOCTI €
MHOXMHOK €NeMEHTIB AaHuX, Ki BIANOBIAalOTb KOHKPETHWM 3HAYEHHSIM MOro

aTpuoyTis [45]. CKOpUCTAEMOCL TEOPIEtd MHOXWH Ta Teopieto rpagiB B SKOCTI
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mMaTemMaTU4yHOro anapary.

B 3a3HaudeHin Bue 3agadi nofibHa mogenb Mae 6yTu CTBOpPeHa He Ha pPiBHI
06’ekTiB [50], a Ha piBHI MEBHMX eK3eMMAPIB OAHOI0 YN AeKiNIbKOX 06°€KTIB. 3B’A3KU
MK efleMeHTaMu Takol Mofeni OnucyeaTMMyTb BIAHOLUEHHA MK eK3emnigpamu
06’eKTa UM 06’eKTiB, a He MK 06’eKTamm-abCTpakuiamn, $SK B 3BMYAHUX
iHhopMauinHnx mogensx [45, 50]. Onepauii MaHiNyntOBaHHA MOAE/I0 TaKoX
MOBWHHI BYTW NPUCTOCOBaHI A0 PO60TK 3 ek3emnasapamn 06’ekta. OTXe, B paMKax
AOCNIIKEHHS NOHATL AaHol MpO HeobXiAHO BUAINNUTY piBEHb 06’ €KTa «ANCLMNIHA
Ta piBeHb €K3eMN/IAPIB LUbOro 06’ ekTa. O6’eKT «AMCLMMNIHA» — Lie YaCTUHA pealbHoro
CBITY, IKa OTOYeHa 6araTbma IHWMMK 06’ EKTaMK, HanpuKnag, 06’ eKTOM «BUKIaay»,
«CTyfleHT» Ta iH. MogentoBaHHA MpO 34iNCHIOETLCA Ha PiBHI ek3eMnnsapis, TO6TO
mogenb MNpO 6yayeTbCd Ha OCHOBI KOHKPETHUX AUCUMNAIH. TakoX POo3pi3HAKTb
30BHILWLHI 3B’A3KKM pO — Le 3B’A3KM 00’ €KTa «AnUCLMNIHa» 3 IHWMMK 06’ €KTamu, Ta
BHYTPILLHI 3B’A3KM B Mexax [NpO — 3B’A3KM MiXK eK3eMmaspamu.

B peskux Bunagkax MNMpO MoXKHa po3LuapyBaT: B KOHKPETHMUIA MOMEHT Yacy B
MpO «bepe y4acTb» [fedka NIAMHOXWHA eKk3emMnnsapiB 06’ekta. Hanpuknag,
AMCUMNAIHA UMKy MigrotoBkyM 6akanaepis, cneuianictiB 4uM  Marictpis. Taka
NiAMHOXMHA NO aHasnorii i3 wapom MpO 6yneMo HasuBaTh LWIAPOM eK3eMMfpiB
006’eKTa. AKLL0 BUKOPUCTOBYBATU TEPMIHOONiH0 06’ EKTHO-0PIEHTOBAHOIO NiAX04Y TO
«amcumniiHa» — Le 06’eKT cyrnepknacy, a rpyna BK/ItOYae eK3eMnnsapy 06’ekTa Toro
Ym iHWOro NifgKnacy. B cBOK Yepry B KOXXHOMY LLapi 06°eKTy (rpyni) MOXHa BULIINTK
MNIOMHOXMHM ~ €K3eMMAsapiB, WO  BOMOAIIOTb  AEAKOK  XapaKTepUCTUKOH
(xapakTepucTnkamm).

3a3Ha4yMMO TaKoX, L0 Mae MicLe nepeTuH Lwapis 06’ekTa. Lle MoXnnBo Tofi,
Konu B MpO po3rnsfacTbea B3aEMogist MiXk 00’ ekTamu. Hanpuknag, SKLW0 po3risHy T
30BHILLIHI 3B’A3KN 00’ €KTa «AMCUMN/IHA» 3 00’ EKTOM «BUKNaAa4», TO6TO 3B’A3KN MiXK
ekseMnagpamn UMx 06’ekTiB. OAMH BMKNaLay MOXE YUTaTU AUCUMNNIHW LUMKY
NiAroToBKy 6akanaspis, cnewianicTis Y MaricTpis, a 0TXXe ANCLUMMIHK, LLLO HaeXaTb
PI3HUM LLIapaMm.

Hexah X — [pesdkuidi  06°eKT, SKMA  MOXHA  po3llapysat, Tofi

X={Xs, ..., Xi, ... , Xn}, i€ N — KiNbKICTb wWapis. LLlap, y CBOIO Yepry, CKIagaeTbCcs 3
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MIAMHOXWH Xi = {Xi1 , ..., Xip}, i€ P — KiNbKICTb NIAMHOXWH. TTiAMHOXUHN MICTATb
efleMeHTapHI CKnagosi — eksemnasapwu [45]:
Xip = {h1, o, ..., Ay}, (2.10)
Ae hy — BU3HaueHHa k eksemnnapa nigMHOXUHU Xip.

[MOHATTA XapaKTepHMX Ta IHTErpoBaHMX NPeACTaBHUKIB CripaBeA/vBI | Ha PIBHI
ek3eMnnapiB 06’ekTa. B LbOMYy BUMNaLKY BOHM BUAINAKOTLCA i3 NIAMHOXMH. O6’€KT
OMUCYETLCA CYKYMHICTIO LWapiB, AKi MICTATb MIAMHOXWUHW. TiAMHOXMHOK LWapy
Ha3BeMO CTPYKTYPHY YacTUHY Liapy, AKiil XapakTepHi Ti XX BNaCTMBOCTI, WO 1 Lwapy,
I 0 AKOT Hanexartb eK3eMnaspu, Wo MatoTb CXOXi BIaCTUBOCTI UM 3a[0BOJIbHAOTH
MEeBHOMY KpUTepito. XapakTepHi NpeAcTaBHUKN — ek3emnnspy MMLL, 1o BonogitoTb
YiTKO BUPaXEHVMMM BNACTMBOCTAMM, LLO XapakKTepusyloTb Leid Lap. IHTerposaHi
npeAcTaBHUKKN — ek3emnnsapy MNmLL, Ski BOOAIKOTb aTpMbyTamMu, L0 XapaKTepusyroTb
0fHy a60 aekinbka MmvLL, TO6TO NOEAHYIOTL B COOI BNaCTMBOCTI, XapaKTepHi Pi3HNM
MmLL.

[MoBepHemocb A0 pocnimkyeaHoi [pO. Ak BXe 6yno ckasaHo, npwu
mogentoBaHHi MpO BUAINAKOTL Wapn Ta MIAMHOXWHWA 4YXA CYTHOCTI, SiIKIi MarOTb
OfHaKOBI pucK. Y KOXHIii MvLL MoXxHa BUAINUTY eneMeHTN (EK3eMMAAPU CYTHOCTI),
AKI 4INATb Ha XapaKTepHUX NPeLCTaBHUKIB | IHTErPOBaHNX, TOOTO TaKMX, KOTPI MOXHa
BiJHECTM [0 Pi3HUX MIAMHOXMH. HaBYaibHMIA NpoLec 6a3yeTbecs Ha NEBHIV Nporpami,
Mo SKin BMBYalOTbCA Ti ab0 iHWI AucumnniiHv. Y BY3ax nepefgbaveHa niarotoBka
CTyAeHTIB No nporpami 6GakanaspiB, crnewujianicTie Ta Marictpis. Bci aucumnniHu
cnewujianbHOCTI «EKOHOMIYHA KiGEpHETMKa» B MeXaX KOXHOI 3 nporpam YyMOBHO
MOXHa PO3M4iNMNTA Ha TPWU HanpsaMu: eKOHOMIYHI, iH(opMauiiHi, MaTemMaTUuHi.
Po3rnsHemo wap «bakanaBp». [aHa yHiBepca/ibHa MHOXWHa U, WO CKNagaeTbes 3
TPbOX MIAMHOXUH X, Xp, X3 (Hanpsmu), AKi B CBOK Yepry MICTATb e/leMeHTapHi
cKnagosi (aucumnnidm).

B npoueci po3outTa AguCUMNIIH Ha NIAMHOXWHW BUABNEHO PAL AUCUUMNIH,
KOTPI MOXHa BIJHECTM A0 AeKiNbKOX HanpsMiB 0gHo4YacHo. OTxe:

X1 — MIAMHOXMHA E€KOHOMIYHUX AUCUMMAIH, 3 AKUX BULINAKOTL XapakTepHi
npeacTaBHUKKN Wapy (Hanpuknag, eKoHOMika MiAnpUEMCTB) Ta AMCUMNAIH, AKI

MICTATb €/1eMEeHTU EeKOHOMIYHMX (IHTerpoBaHi MpeACTaBHUKW LUapy, Hanpuknag,
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EKOHOMETPIS).

X, — MiAMHOXMHA MaTeMaTUYHUX OUCUMMAIH, 3 AKX BULINAOTb XapaKTepHi
npeacTaBHUKKL Wapy (Hanpuknag, Bula mMaTematuvka) Ta AUCUMMAIH, AKI MICTATb
efleMeHT  MmaTeMaTMyHUX  (IHTerpoBaHi  MPeACTaBHUKM  Lapy, Hanpukiag,
A0CNiKEHHS onepaLii).

X3 — MIAMHOXWHA THOPMALIMHUX AUCUMMNIH, 3 AKX BUAINAIOTL XapaKTepHi
npeAcTaBHUKK LWapy (Hanpuknag, KOMM’'lOTePHI Mepexi) Ta AUCLMNIH, SKI MICTATb
eneMeHTU iHopmauiiHmX (IHTerpoBaHi NpeACTaBHMKK LWAPY, HanNpuKnagd, imitauinHe
MOAE/OBaHHS).

[MpOoiNOCTPYEMO YHIBEpCa/IbHY MHOXUHY U, L0 CKNafaeTbCa 3 NIAMHOXUH Xy,
X5, X3, 3a gornomoroto giarpamu Ennepa-BeHHa (puc. 2.9).

PUcyHOK 2.9 — P0o36UTTA MHOXMHM U Ha Knacu

Ak 6a4yMMo Mnicns po3douTTA MHOXMHM U yTBOPUIOCHL BICIM HenepeTUHHUX

Knacis. Bvpa3uMo Ui Knacu Yepes onepauii NepeTuHy Ta AOMNOBHEHHS.

1LX, X, X, 5. X, X: X
2. X, X, X 6. X2 X, Xs
3.X, X2 X, 7. X1 X2 X,
4. X1 X, X, 8. X: X: X

5, 6, 7 — Knacu, L0 CKMafatTbCA 3 e/IEMEHTIB, Cepes AKUX MOXXHAa BUAIINTA
XapakTepHux npegcrtasHukis MplloO.

1, 2, 3, 4 — Knacu, WO CKNagarTbCA 3 €/IEMEHTIB, SKI € IHTerpoBaHUMU
npeactasHukamu Mpll0O.

8 — psAg AMCLMMNIH, L0 He BXOAATb [0 XXOAHOI0 3 HanpsAMIB | He po3rnsaaat0Tbes,
Hanpuknag, ryMaHiTapHi.
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BpaxoBytoum TOM (hakT, WO MK AMCUMNNIHAMWA SK OAHOr0, TaK i Pi3HUX
HanpAMmiB iCHYHOTb B3aEMO3B'A3KM, MOTPIGHO pdatn 1M  popmManbHUA  Onuc.
BukopucToByoum Teopito rpadis, B3aEMOAII0 MiXK eK3emnigpamm MOXKHa BU3HAUNTU
MHOXUHOtO pebep F={fy, ..., fj, ..., fn}, Ae m —KinbKicTb (PaKTiB B3aeMOil MixX
eksemnngpamu MpO. B Teopii rpadi KoXxHe pebpo um ayra Bigobparkae B3aeMOLit0
[IBOX €/1EMEHTIB, TOMY A1 KOXHOro f;  F npunycTMo BUKOPUCTOBYBATW HaCcTYMHY
BIANOBIAHICTL ;= (Xn, Xg), fi& Xn 1 Xg — LE eK3eMnnapu, MiX AKAMU BU3HaueHa
BignosigHicTb fj [50].

Basytouncb Ha BBeEHMX BU3HAYEHHSX eK3emnnspa | BIAHOLIEHHA MiX
eK3eMnasapamn, MoXHa BU3HAUMTU npeaMeTHYy obnactb aK G = (X, F), ge X — ue
MHOXWHa ek3eMnnapie, F — BIANOBIAHICTb, L0 Bif06paXKae MHOXUHY eK3eMnasapiB X
camy Ha cebe.

3rigHO 3 BBEAEHUMW [MO3HAYEHHAMW Ha MaTeMaTWU4HIN MOBi OnMcaHHSA
npegactasumo rpag MpO «HaByanbHWMIA NpoLec»:

G X, F (2.11)

MpO MpO?! " MpO !
,U,e X|'|pO {XC1XH’XM’XE1X|}’

Froo  (Xea X ) (% Xe ) (X %, ), (X4 %y,)
Xc — BepPLUMHA AepeBa, KOpPiHb — creyiasibHICTb,
Xy — Hanpsm,
Xg, Xwm, X| — PI3HOBMAHOCTI Hanpsmy: eKOHOMiKa, maTemaTtuKa, iHjopmaTuka
BiANOBIAHO.
306pa3umo rpaivyHo B BUINIAAI HeopieHToBaHOro rpagy-aepesa MpO, Ak ue

MoKa3aHo Ha pUCYHKY 2.10.

PucyHok 2.10 — 3aranibHa CTpYKTypa npeAMeTHOT 06/1acTi «HaBuaibHUIA NpoLec» Ha
PIBHI EK3eMNNAPIB 06°€KTa «AncuUniHa», creyianbHiCTb «EKOHOMIYHA

KibepHeTnKa»
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Oani pouinbHo 6yne nobyayBaTu rpady NiAMHOXWUH (eKOHOMiIYHUX (E),
iHhopmauinHux (1), matematuyHmx (M)) KOXKHOro wapy: «bakanasp», «CneuianicT»
Ta «Marictp». BaxnuBo nam’atatv nNpo AWUCLMMIIHK, WO MalTb BaCTUBOCTI
[EKINbKOX Harnpamis, iX MOTPIOHO BK/IUMTL B KOXHY 3 MIAMHOXWH. A 3Biacu
BUMN/IMBAE BMMOra BMKOPUCTAHHSA IAEHTUYHMX MO3HAYeHb A1 eK3eMNAAPIB Pi3HUX
NiACMUCTeM, 3adnsl YHUKHEHHA rnpobnemu ay6ntoBaHHSA npu 3nuTTi rpadis [50].
[MokaxxemMo /foriky nobyfoBM Ha MNpuUKNagi rpagy Hanpsamy mMarematvka Lwapy

«bakanasp» (puc. 2.11).

PrcyHok 2.11 — FeoMeTpuYHe NpeacTaBNeHHs rpaga Hanpsmy MaTemaTyiKa Lwapy

«bakanasp»

B aHaniTuyHoMy npefcTasieHHi rpad mae BUrNaL;

GM(EAK) XM(EAK)’ FM(EAK) ) (2-12)

Xgpyeens X

317 ttrr 73

IElle XM(EAK) XZO’XZl’XZZ’X

(XZO’ X21)1 (XZO’ XZZ)’ (XZO’ X32)’ (XZO’ X36)’ (XZO’ X37)’ (XZO’ X38)’
(X21’ X22)’ (X21’ X31)’ (X21’ X34)’ (X21’ XSS)’ (X217 X38)’ (X32’ X33

F

M (BAK)

. (2.13)

[e MaTemaTu4Hi AUCLMNNIHN: X — BULLA MaTEMATUKA, Xp; — Teopisa BIpOrigHOCTI i
MaTemMaTUyHa CTaTUCTUKA, X — ANCKPETHWUIA aHanis, ... 1 Tak gani. AucunnniHm, aKi
MO>XHa 0JHOYaCHO BIAHECTM A0 AeKiNbKOX HaMnpsAMIB: X3, — eKOHOMETPIA (E | M), X3, —
aocnimkeHHs onepauin (E 1 M), X33 — eKoHOMiYHa KibepHeTuka (E | M), Xas —
iMiTauiiHe mogentoBaHHsA (E | M), X35 — Teopis Bunagkosux npouecis (E 1 M), Xz¢ —
MOZENOBaHHA eKOHOMIKK (E M), X37 — NporHo3yBaHHA (E M), X33 — EKOHOMIYHWI
pu3nk (E M).

AncumnniHm 38’A3aHi N0 TaKOMY MPUHLMMNY: MepLl, HiXXK BUBYATU LUCKPETHUN
aHaJi3 (Xop) UM EKOHOMETPIHO (X31), MOTPIGHO NPOCYXaTV KYPC BULLLOT MaTEMATUKK (Xxg).

Take npeAcTaBeHHS eK3eMMsApIB LWapy Ta 3B’A3KIB MK HUMMW [ae 3MmOry
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BU3HAUNTK XapaKTEPHUX NPeACTaBHUKIB KOXKHOT MMLL. Y BuMnagky mareMaTuU4HOI
MIAMHOXWHU Le Xp0 Ta Xp1.

3a 4ONOMOrol TeOPeTUKO-MHOXUHHUX orepauiii Hag rpadammy MoXHa pani

nposogMTn mogentoBaHHs MpO. 3okpema, 3acToCyBaBLUM onepauito 06’eHaHHA A0

nobyaoBaHMX rpagiB KOXHOI 3 NIAMHOXWH, NOYy4YMMO ONuc wapy «bakanasp», L0

CKMafAa€eTbCA 3 AUCLMMIH, AKI BUBYAKOTLCA 414 34a4i 6akanaBpCbKOro ek3ameHy (Luap

«bakanasp» onucaHuii rpagpom Ggak, puc. 2.12).

MAI

PucyHok 2.12 — TpboxoMipHe iH(hopmauiiHe npeactaneHHs MpO «HasyanbHNiA

npoLec» Ha piBHI eK3eMnApiB 06°eKTa «ANCLMNTIHA

[na 36iMbleHHs NOBHOTKM iHopMauil npo aHanisoeaHy MpO, fopeyHo byae
PO3rNAHYTU AUCUMMNIIHK, WO BMBYAKOTL crneuianicty (wap «Cneyianict» onucaHui
rpadom Gengyy) | MaricTpu (lwap «Marictp» onucaHuii rpadiom Gyar) Ta 3B’A3Ku MiX
eK3emnifgpammn BCepeanHi LMX LapiB B Mexxax OAHI€eT Ta PiHUX MiAMHOXWH, Ha3BEMO
Taki 3B’A3KW FOPU3OHTA/IbHUMW. B3aeMOAI0 LUMX AUCUUNAIH 3 eK3eMnasgpamun rpadgy
Ggak, MOXHA MoKasaTu Yepe3 TPbOXMipHe iH(hopMaLliiHe NpeAcTaB/IeHHS peaslbHOro
cBiTy (puc. 2.12) [49].
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OTXe, 3 pPUCYHKY 2.12 BUAHO, WO nobygosa iHhopMaLiinHOT Moaeni A03BoNMNa
nobaynT XapakTepHi Ta iHTerposaHi npeactasHuKM wapy (Ggax). Hanpuknag,

Xi5 — AucumnniHa «EKOHOMIYHWIA  aHani3», XapaKTepHU MpefACTaBHUK
NiAMHOXWHY «EKOHOMIKa» Lwapy «bakanasp»,

Xoo — AUcuMniiHa «Buwa matematvka», XapaKTepHWUin npeAcTaBHUK
NiAMHOXUHU «MaTemaTuka» wapy «bakanasp»,

X4 — AucumnniHa «OnepauiiHi  CUCTEMW», XapaKTepHUIn MpeACTaBHUK
NiAMHOXWHY «IH(hopMaTuKa» Wwapy «bakanasp»,

X3g — AMCUMMNNIHA «EKOHOMIYHWUIA pPU3NK», IHTErPOBaHWIA NPeACTaBHUK Luapy
«bakanaBp», Bonogie atpmbytamu, WO XapaKTepusyoTb NIAMHOXUHN «EKOHOMIKa,
«MaremaTtuka», «IHpopmaTnKa.

Mix ek3emnnapamu wapiB Geax Ta Geney » Gmar ICHYHOTb BEPTUKa/IbHI 3B’ A3KM:

Xs5 — gucumniiHa «MeTogn BIAOOPaXeHHs iH(opMaLii», XapaKTepHWi
MpeACTaBHUK NiAMHOXMHU «IH(opmMaTuKa» Wapy Geney, 3B'A30K 3 Gpax BIACYTHIN.

X49 — AMCUMMNIHA «MoOAeNtoBaHHA eKOHOMIYHOT AnHamikn» (E M), npecTaBHUK
wapy Geney, BONOAIE aTpUbyTamu, L0 XapaKTepusyroTb NiAMHOXMUHN «EKOHOMIKa,
«MaremaTuka», €K3emnasap Mae BepTUKaIbHI 3B’A3KM 3 AWUCLMMNIIHOK  Xgg
(MogentoBaHHA eKOHOMIKM) wap Ggak Ta AUCUMUNIHOK Xss (MatemaTu4He
MOZe/I0BaHHA Ta OMNTMMI3aLis B HAYKOBUX AOCAILXKeHHAX) wap Gyar-

Xs1 — AucumniiHa «J1oricTuka», XapakTepHWA NPeACTaBHUK MiAMHOXWHN
«EKOHOMIKa» wapy Gmar, Mae BePTUMKa/IbHI 3B’A3KM 3 AUCUUNIIHAMM X35 Ta Xzo
(pocnimkeHHs onepawii, iHTerpoBaHMin npeactaBHMK Wwapy Ggak, BONMOMIE
aTpubyTamy, WO XapakTepusytoTb MiAMHOXUHU «EKOHOMIKa», «MaTemaTtunka,
«lH(hopmaTmKa»).

OTXXe, 3aCTOCYBaHHS METOANKN NOBYA0BY IH(POPMALIAHOT MoAeNi NpeaMeTHOT
0bnacTi [03BONAE NPeACTaBNATU peasibHi 06'ekTU gocnigpkysaHol MpO, a Takox
eK3eMnIApn UMX 06’€KTIB | B3aEMO3B'A3KM MDK HUMW. ofdanblue MaHiny/oBaHHSA
nobygosaHoto IM 3a gONOMOrold MateMaTMYHMX Onepauiin fae 3mMory MpoBOAUTY
aHasni3. A fani Ha OCHOBI aHani3y BUPILLXTK yrpaBniHCbKI 3agadi. Lle 6yno nokasaHo
Ha pocnigpkysaHin MpO «HaBYyanbHWIA MpoOLEC» Ha PIiBHI eK3eMNaspiB 06’eKTa

«amcumnniiHax», ge 6yno BMPILLEHO NUTaHHSA BUOOPY ANCUMMIIH Ha ICMNT.
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2.6 P03po6Ka i OHOBNEHHS CEMAaHTMYHOIO spa CanTy 3 AMHaAMiYHUM KOHTEHTOM Ha

OCHOBI IHTENEKTYa/IbHOr0 aHai3y acoujiawii

CbOrofHi iHTepHeT CTPIMKO PO3BMBAETLCA. [pakTUUHO OYAb-AKUIA YCMiLLHWIA
6i3Hec BMMarae CTBOPEHHS BNacHOro Beb-pecypcy. Ane, SK i B peasibHOCTi, B IHTEPHETI
YKOAHOMY 3 TOBapiB He 06iTMCA 6e3 peknamun. Bupillytoumn 3aBfaHHA TpaguLiiHOro
MapKeTUHIY, IHTEPHET-MapKeTUHI [OCArae He MEHLIOro eekTy Bij B3aEMoAil 3
NOTEHLIMHUMW KTIEHTAMMN,

Beb-pecypc (canT) — Lie He NpoCTO Habip TEKCTIB, PO3MILLEHUX B IHTEPHETI, a
[eska rnofgoba BipTyanbHOro MpeAcTaBHULUTBA (IPMU, [e KOXKEH eNeMeHT MOBMHEH
3aliMaTy CBOE MicLe. TaknuM YMHOM, 3aBAAaHHSA IHTEPHET-MaPKeTUHTIY MOMArae B TOMY,
o6 3MycuTW BiABigyBaya AymaTh B TOMY HanpsMKY, AKWA BUTIOHWUA Oi3Hecy.
HainBa>K/IMBILLOKO CKMaA0BOK MPU LIbOMY € MPOCYBaHHA Be6G-pecypcy B MOLLYKOBIl
cuctemi [52].

Mpy uboMy 63 NPOCYBaHHA 11 ONTUMI3aL|iT CTBOPEHNIA BEG-pecypc He BapTui
HaBiTb TWUX rpoLlei, AKi Oynn BUTpayeHi Ha KOro po3pobky. 3a A0MoMOror
NpoCyBaHHA W ONTUMI3aUil calT MoXe 3almaTh figupytodi nosuuii - cepeq
KOHKYPEHTIB i fJomaratucs 3aBAsku LibOMY rnoctasfieHoT MmeTu [53].

Po3po6ka Ta onTuMi3aLlis Be6-pecypcy — OAMH 3 HANMONYNSAPHILIMX HaNPAMKIB
6i3Hecy B iHTepHeTi. [(0/10BHOK CKNafoBOK faHoro 6i3Hecy € SEO (search engine
optimization) — KOMMMEKC 3axofiB, CPAMOBaHMX Ha NPOCYBaHHA BeOG-pecypcy Ao
BEPXHiX MO3MLiiA NOLLIYKOBOI CUCTEMM 3 METOH 36i/IbLLEHHS MOr0 NOMYNSPHOCTI.

OCHOBOK p0O60TKM BCIX MOLIYKOBMX CUCTEM € «YMTAHHS» K/IKOHOBUX CNiB Beb-
pecypcy. MNMowykoBa cuctema (MNC) nepernsigae CTOPIHKW CailTy, Tern B KoAi |
3HaXoA4UTb Te C/I0BO, fKE B AaHWI MOMEHT LUYKAae KOPUCTYBay — KK4oBe C/10BO. 3i
CMUCKY TaKMX CMiB CKMNafaeTbCsd cemMaHTU4YHe aapo canty (CAC). OnTumisyBasLun
Aoro, MoXkHa aobutucs GinbLue BifBigyBaHb, TOMY L0 KOPMUCTYBad LUBWU/LLE 3Haide
LIE/ CaiT 3a CBOIM 3amnuTOM.

Bigomo, Lo oaHuH 3 KntoyoBmx etanie SEO po3pobka Ta oHoBneHHA CAC, ska,
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AK NpaBu/Io, BUKOHYETLCSA (haxiBLAMM BPYUYHY | BUMarae Be/IMKNUX 4acoBux BUTpar [54]

Takuii ctaH € 0co6MMBO HenpuUNyCTUMUM MpU po3pobui Ta oHoBneHi CAC 3
ANHAMIYHMM KOHTEHTOM, Konu SEO-(haxiBLi He BCTUrarOTb BYaCHO pearyBaTy Ha
MOCTIiVHI 3MiHW, WOAO HAaMOBHEHHS CaTy, 30BHILLUHLOIO IHTEPHET-O0TOUEHHS, a TaKOX
nepeear Ta Aii KopucTyBadiB. TOMY aKTyaJlbHUM € CTBOPEHHS METOAUKM
aBTOMaTM30BaHOI PO3POOKM |1 OHOBMEHH CHAC 3  AUHAMIYHMM  KOHTEHTOM,
3acTocyBaHHA AKol SEO-thaxiBusmMM, A03BOANIO CKOPOTMUTU Yac Ha [OCATHEHHS |
NiATPUMAHHA NigUPYOUYMX MO3ULIA cailTy B Buadax MOLIYKOBUX cucTem. [N
PO3PO6KM METOANKM aBTOpaM HeobXigHO 6yn0: NpoaHanisysaTy 3B'A30K MK eTanamu
I npouesypamu pobotn MNC i po3pobkn CAC i 3anponoHysaTy cnocié ii onucy;
BU3HAYMTN BUMOTY O (POPMYBaHHA 6asy LaHWX MOLUYKOBMX 3aMuTIB B TepMiHax
IHTENEeKTYa/lbHOr0 aHai3y [fdaHux acouiaTMBHUX 3B’A3KiB 1 po3pobuTtn 6asy
MOLLIYKOBMX TpaH3akUii; po3pobuTn MeToAnKy 3acTtocyBaHHsi |A[L, acouiaTUBHUX
3B'A3KIB B 6a3i MOLLYKOBMX TPaH3aKLii; 3anponoHyBaT MeTOAMKY peanizalii MoLyKy
nonynApHNUX HabopiB 3a AOMOMOroK anroputmy Apriori i po3pobKn acouiaTUBHUX

NpaBwu/1 Ha OCHOBI 3HANAEHMX NOMYNAPHUX HabopiB Ans po3pobkn CAC.

2.6.1 AHanis etanis i npoueayp pobotu MNMC i po3pobkn CAC

YUacTKa «MoLyKOBOro TpaQiky» 6yab-Koro cavty (4Mcno BifBidyBauiB Bif
3ara/ibHOI BifBifYyBaHOCTI canTy, AKi NPUALLAN 3 MOLLYKOBUX 3anNuUTIB) € B GiNbLLIOCTI
BUMNaAKiB MnepeBaXkaroyoto. [ns Toro, Wob onTumisysatu Beb-pecypc 3 ypaxyBaHHAM
MOLIYKOBOro Tpagiky HeoOXigHO 3HaTW, wWwo Take C i SK BOHM NpaytooTh.
[MpoaHanizyemo poboTy TMnoBoi NC, fKa € CainToM, LLLO CKNafaeTbes 3 Beb-iHTepdeincy
1A KOpUCTyBaya Ta MOLUYKOBOI MalUVHW, flKa B CBOK Yepry € ABUrYyHOM, L0
3a6e3neyvye hyHKUioHaNbHICTb MC (puc. 2.13, a). NowyKoBa MallnHa CKNalaETbCs 3
MOAYNA IHAEKCYBaHHA, 6a3n AaHWX MPOiHAEKCOBAHUX AOKYMEHTIB i MOLUYKOBOIro

cepBepa, L0 3aiMMaeTbCsA aHani3oM i 06po6KOLO 3annTiB KOPUCTYBaYIB.
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PucyHok 2.13 — Y3arajibHeHa cxema eTanis i npouegyp: pobotu MNC (a); po3pobku
CAC (6)

Mogynb iHAeKCYBaHHSA CKNafaeTbCs 3 TPbOX AONOMIXKHUX nporpam (po6oTis) —
spider (naByk), crawler (MaHApiBHWIA NaByK) i indexer (iHAekcaTop). Spider BuKayvye
BeO-4OKYMEHTM 3a Aornomorotw npotokony HTTP, BUTArye nocunaHHa |
nepeHanpae/ieHHs | 36epirae TeKCT B HacTyrnHomy thopmaTi: URL, gata ckavyBaHHS,
http-3aronoBok Bignosigi cepsepa, Tino cropiHkn (html-kog). Crawler o6pob6nise

3HalifleHi NaBYKOM MOCWMAaHHS i BM3HA4ae Nojanbluunii HaNpsAMOK naByka. Indexer
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po3bupae html-kog CTOpPIHKM Ha CKNafoBIi YaCTUHW Taki AK 3aronoBku (title),
nig3aronosku (subtitles), metarteri (meta tags), TEKCT, MOCWMIAHHA, CTPYKTYPHI Ta
CTUNbLOBI  0COBMAMBOCTI | T.A4, aHai3ye iX Ha OCHOBI PIi3HUX NEKCUYHUX |
MOPONOTIYHNX aNropuTMIB 3 METOK MOAA/bLIOIO PaHXUPYBaHHS 3a CTYMEeHeM
BaXKNMBOCTI. [Mpn LLbOMY 3HANAEHMM C/TIOBaMU i CNIOBOCMO/TYYEHHAMM MPUCBOOKOTHLCS
BaroBi KOeqiLiEHTW 3a/1eXHO Bif, TOro, CKi/lbKM pasiB i Ae BOHM 3ycTpivatoTbCa (B
3aro/loBKY CTOPIHKW, Ha MoYaTKy abo B KiHLi CTOPIHKK, B MOCU/IAHHAX, B MeTaTerax |
T.M.). B pe3ynbTati (hopmyeTbCA (haiis, Wo MiCTUTb IHAEKC, AKWA MOXe 6YTU AOCUTb
BE/IMKMM. [NA 3MEHLUEHHS MOro po3mipiB BAaOTbCA A0 MiHimizauil obcsary
iHhopMauiiT | CTUCHEHHS (hailly, a TakoX BUPILWYKOTb 3aBfaHHA BU3HAYEHHS
ayonikaTiB | «maike Oyo6nikatiB». Pe3ynbTaTh iHAEKCYBaHHS 3anucytoTbCa B 6asy
AaHNX NPOiHAEKCOBaHMX OOKYMEHTIB (puc. 2.13, a).

[MOLWYKOBMIA CepBeEP € HalBaXIMBIlUMM enemeHTOM Bciel INC, Tak sK Bif
anropuTMiB, AKi NeXaTb B OCHOBI MOro (MYHKUIOHYBaHHS, 3aNeXWUTb SKICTb |
LUBMAKICTb MOWYKY. MprHLUMN Moro poboTn nonsrae B HacTynHomy. OTpumaHuii Bif,
KOpuCTyBaya 3anuT (KMK4YoBI Cnosa) MiAAAETbCA MOPMOMNOriYHOMY aHanisy [ans
OTPUMaHHS iHhOPMaLiHOro OTOYeHHS. py UbOMY BUAINSAKOTLCA H(OPMALLiVHI
(nowyk BigoOMOCTEeN), TpaH3aKLiiHi (BUMHEHHSA AiT), HEYITKI (3aranbHi) i HaBirayinHi
(npamuii  agpeca) 3anuTW. T[loOWyYK [OOKYMEHTIB 3a iX 3MICTOM Ha3WBA€ETbCH
CeMaHTUYHUMM,

3ayBaXXMmo, L0 BCi MOLIYKOBI MalUMHW MO-PI3HOMY MNPaLoTb 3 Pi3HUMU
TMnamu 3anuTiB. Hanpuknag, Google Halikpalle cCnpaBnseTbCsi 3 HaBirauiiHUMmu
3anuTamu. A Yandex cunibHiLWWiA B 06pobui iHhopmauinHmx 3anuTis [54].

CopmoBaHe iH(popmMaLiiiHe OTOYEHHSI MepefaeTbCs CrewialbHOMY MOAY/I0
PaHXWpPyBaHHSA, 3aBfJaHHA AKOro nosdrae B nowyky html cTopiHoK B B[,
NPOiHAEKCOBaHMX [OKYMEHTIB, COPTYBaHHIO Ta BuAadi y MOPAAKY PeneBaHTHOCTI.
Mpn UbOMY [ANS OUIHKW PeneBaHTHOCTI 3HAMAEHMX AOKYMEHTIB, $IK MNpaBuio,
BUKOpUCTOBYIOTb TF—IDF-Mipy, 3rigHO 3 SKOKH pPeneBaHTHICTb [OKyMeHTa Oyge
BULLLOKO, KO C/I0BO ab0 C/OBOCMOMYYEHHS i3 3anuTy 4acTille 3YCTPIivaeTbCAd B

3HaleHOMY [OKYyMeHTI (4acToTa cnoBa — term frequency — TF) i pigwe iHWKWX
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AOKyMeHTax B[] (3BOpOTHa YacToTa foKymeHTa — inverse document frequency — IDF).
AKLWOo HeobXiAHO, NOPAAOK BMAAYI AOKYMEHTIB MOXe OYTN 3MIHEHWNIA KOPUCTYBaYEM
LUNAXOM 3aBfaHHA [04ATKOBUX YMOB (PO3LUMpPeHniA nowyk). [dani reHepyeTtbes
CHINMeT, TOOTO, AN KOXHOr0o 3HaleHOro [AOoKyMeHTa 3 Tabnuui AOKYMEHTIB
BUTArYIOTLCA 3aro/l0BOK, KOPOTKa aHoTauis, Hanbifbw BignosigHa 3anuTy |
MOCUNAHHA Ha caM AOKYMEHT, MPUYOMY 3HaiAeHi cnosa niAcBivytoTbes. OTpyUMaHi
pe3ynbTaTy MOLYKY nepefaroTbCa Kopuctysauesi y Burnagi SERP (Search Engine
Result Page) — CTOpiHKM BMAAYi MOLYKOBUX pe3y/bTaTis.

TakuMM YMHOM, OCHOBO P060TY BCiX NC € BU3HAYEHHS TaK 3BaHNX «K/TKOHOBUX
cniB» Beb-pecypcy. 3i CNMUCKY Takmx cniB cknagaetbca came CHAC. TepmiH
«CEMAHTUYHe» — 3HaYMTb CMIC/IOBE, TOOTO 32 BU3HAYEHHAM Lie € CMUCOK KHOYOBUX
CNiB, SIKi HaiKpalle BignoBiJatoTb CEHCY, OCHOBHOMY 3MiCTY CauTy.

CAC daBnsie cobOK CNUCOK KNKOYOBMX CNiB I 1X KOMOIHALii, 3anucaHux B
meTaTeri keywords i po3nofineHnx B KOHTEHTI caiTy, a came, B Tery title, B alt-
aTpubyTax, B MOCKNa/IbHOMY TEKCTI BHYTPILLHIX | 30BHILLIHIX MOCUaHb, Y BULINEHHAX
YXVUPHUM | KYPCUBHUM LLIPUAQTOM, Ha MOYATKY KOHTEHTY caiTy, B Ha3Bi (hainis, B URL
Ta iH. [py UbOMY Bifl MOBHOTM i TOYHOCTI po3p06KN CHAC 3aneXKnTb NONOXKEHHS CalTy
B crnucky Bugad C. 3a paxyHOK BIpHOro KoOpekTHoro cteopeHHA CHAC T1C
3abe3neuytoTb 611M3bK0 80% BifABiAYyBaYiB CalTy.

B npoueci ctBopeHHs CAC Buaina0Tb HaCTYnHiI npouenypu [55] (puc. 2.13, 6):

— OUjiHKa iHhopmMaLiT (KOHTEHTY), fika PO3MILLYYETLCA Ha CaiTi;

— CK/afjaHHs MNepBMHHOrO CMMCKY 3anuTiB, WO BignoBigaTMe TemaTuli
(KOHTEHTY) canty;

— YTOYHEHHS MEPBMHHOrNO CMWUCKY 3anuTiB 33 pPaxXyHOK CK/afaHHS
acouiioBaHUX 3anuTiB;

— MigpaxyHOK 4acTOTM K/KYOBUX CNIB B KOXHOMY 3anuTi | CKAagaHHA
MiACYMKOBOro (3araJlbHOro) CruUCKy 3anuTiB 3 PO3MNOAIZIOM Ha BWUCOKO- |
HM3bKOYaCTOTHI 3annTu.

AHani3 gin gaxisuis SEO no peanisauii npoueayp cteopeHHss CAC nokasas,

WO BOHM € TBOPUUMW (IHTENEeKTyalbHUMK), BaXKKO NiAfat0TbCA hopmanisauii Ta
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NoTPebytOTb BE/IMKMX YAaCOBUX Ta NMHOACHKMX pecypciB. KpiM TOro pyyHe CTBOPEHHS
CAC HemoXnvBe Ansi cauTiB 3 [AMHAMIYHUM KOHTEHTOM, TOMY WO TPpMBaiCTb
po3pobkn CHAC, a came BugineHHs knwoyosux cniB (KC) Beb-[0KYMeHTIB
36IMbLLYETLCA 3@ PaxyHOK HasABHOCTI AMHAMIYHONO KOHTEHTY, a came BefeHHS
TeMaTUYHMX (hopyMmiB, Ta HOBUHHMX BNOriB, NEPIOANYHOIO 3MIHOK Ha3B i1 NOCU/MaHBb,
NOSIBOKD HOBMX TOBapiB M Nocnyr TemMaTukKW i Take iHwe [Mpu uboMy TpmBanicTb
BuaineHHa KC Beb-L0KYMEHTIB MOXe 3HA4YHO 3aTpMMyBaTh HeobXiAHY NepioAnNYHICTb
OHOoB/EHHS CAC, W0 Npu3BOAUTL A0 3HUXKEHHS MOBHOTKM i TouHOCTI CAC, i pecypc
BTpayae CBOT NO3WLLIT Ha CTOPIHLI BMAAYi MOLLIYKOBUX Pe3y/bTaTiB.

[ns CKOpoUyeHHs Yacy po3pobku Ta oHoBeHHA CAC 3 AMHaMiYHUM KOHTEHTOM
6e3 BTpaTM MNOBHOTM | TOYHOCTI B AaHOMY AOCNI[KEHHI MPOMOHYETLCH
Bukopuctosyeat 1AL acouiatmBHux 3B'A3KiB (link analysis), wWo A03BoOsAE
3reHepyBaTW npaBuna KifibKiCHOr0 ONUCY B3aEMHOI0 3B'I30K MiXX [ABOMa i Ginblue
K/TKOYOBVMM CNOBaMu, 06'eHaHUMW B OA4HOMY CEMaHTUYHOMY 3anuTi. Taki npasuia B
TepMiHax aHasi3y 3B'A3KiB Ha3MBAKOTLCA acoLiaTUBHUMM, a 3anuT Po3rnsahaeTbCs K

MHOXMHa MOAIN, L0 Bi6YyBatOTLCA CMiSIbHO | YTBOPOKOTL TPaH3aKLUito.

2.6.2 MeTtoamka iHTeNeKTyanbHOro aHasi3y [JaHUX acouiaTUBHUX 3B'A3KIB B

6a3i NOLUYKOBUX TpaH3aKL,ii1

TpaH3akuiiiHa abo onepauiiHa B, (Transaction database, Tb/l) siBnsie co60t0
ABOMIpHY Tabnuuto, fKa CKIafaeTbCAd 3 Homepa TpaHsakuii (TID) Ta nepeniky
K/IFOYOBUX C/1iB, WO CKMaaM 3anuT Mig yvac uiel TpaH3akuii [56]. TID — yHikanbHWI
IAeHTMMIKATOp, WO BM3HAYAE KOXKEH MOLUYKOBMWIA 3anuT abo TpaH3akuito. Ha ocHoBI
HasBHOT TPaH3aKLinHOT 6a3n AaHMX HEO6XiAHO 3HANTW 3aKOHOMIPHOCTI MiXK NOAisMU,
TO6GTO 3aNUTaMn KOpUCTYBadiB.

Hexali | = {iy, iy, i3, ..., in} — MHOXWHa (Habip) KNHOYOBMX CNiB, SIKi HA3MBaKOTb
enemeHTamu. Hexain D — MHOXWHa TpaH3akLin 3 TBM, ae KoxHa TpaH3akuisa T 3
YHiKanibHUM HoMepoM TID — ue Habip enemeHTiB 3 1, T |. KOXKHa TpaH3akLis aBnse

c0o60t0 6iHapHWiA BeKTOP, Ae t[k] = 1, AKLLO iy eNemMeHT NPUCYTHI B TpaH3akLii, iHaKLle
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t[k] = 0. Mpn ubomy TpaH3akuia T MiCTUTb A, AeAKNUIA Habip efleMeHTiB 3 |, AKwo A
T. AcoujiaTreHe npasuno (AlT) cknagaeTbea 3 ABOX HAOOPIB eN1eMeHTIB | HA3MBaETHCA
imanikadis A B,geA I,B 1iA B= .Tllpnupbomy A HasMBarTb YMOBOIO
(antecedent), a B — Hacnigkom (consequent) i roBopsaTe «AKWoO A 170 B». MoxHa
BUAIINTN 06'eKTUBHI (He3anexxHi Bif KOHKPETHOro AoAaTka) i Cy6'eKTUBHI (NOB'A3aHi
3 KOHTEKCTOM 3aBAaHHs) 3axoau 3HauvywiocTi All. [0 06'eKTUMBHMX 3axopis, L0
Onucye 3B'A30K MK Habopamun enemeHTIB, SKi BIAMNOBIAAOTb YMOBI | CHiACTBY,
BIAHOCATL NIATPUMKY — supp (support) i gocToBipHicTb conf — (confidence) [55].
MpaBuno A B mae nigTpyMKy supp, AKLO supp% TpaH3akuini 3 D, mMicTATb

A B (ymoBa i Hacnigok)

supp (A B) =supp(A B) (2.14)

JocToBipHicTb conf npaBuna — BigHOLLIEHHS KiNbKOCTi TpaH3aKLil, WO MIiCTATb
ymoBY A | Hacnigok B, [0 KifIbKOCTI TpaH3akuiil, Wo MiCTATb TilbKM yMOBY A —
NoKasye siKa MMOBIPHICTb TOro, Lo 3 A cnig B.

conf(A  B)=supp (A B)/supp (A) (2.15)

[Mpun UbOMY KadXKyTb, NpaBuio A B cripaBed/iMBo 3 OCTOBIPHICTIO conf, SAKL0
conf% TpaH3akuii 3 D, Wo MicTATb A, TaKOX MIiCcTATb B.

MeToto aHanisy 3B'a3KiB € oTpumMatn Moxamsi All sugy A B ana BCix
e/IEMEHTIB 3 PI3HUMWN 3HAYEHHAMW NIATPUMKW Ta LOCTOBIPHOCTI, AKI MOBUHHI OyTH
BULLLE NEBHMX MOPOriB, 3BaHMX BIAMOBIAHO MIHIMa/IbHOK NIATPUMKOIO (Minsupport) i
MiHiMasibHOT gocToBipHicTio  (minconfidence). Mpu uUbOMY Chfif BpaxoByBaTw
BUNAZKW, KON YMOBa | Hac/igoK € HesanexxHumm (supp (A B)=supp (A) - supp (B))
He OMBMAYMCb HA BUCOKI 3HaYeHHA NIATPUMKM Ta LOCTOBIPHOCTI. Take All He €
3HayywmuMm. Tomy Ans OUIHKM 3HaYyLLOCTi MpaBuWia BMKOPUCTOBYHOTb TaKOX
cy6'ekTMBHI 3axoam, akux BigHocaTb nigoT (lift — «iHTepec») i neBepemx (leverage —
«nneye»).

JIT — BiAHOLLEHHA YaCTOTK NOABU YMOBM B TPaH3aKLiAX, AKI MICTATb TaKOX |
HacnifoK, 40 YacTOTW NOSBY CNIACTBA B LjifIoMY.

lift (A  B)=conf(A B)/supp (B) = (supp (A B)/supp (A))/supp (B)
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lift (A B)=supp (A B)/supp (B) - supp (A) (2.16)

NiT € y3aranbHeHOH MipO0 3B'A3KY 4BOX HAbOpPIB e/leMeHTiB. AKLWO OinbLue
lift (A B) > 1, To 3B'A30K € no3utmeHUM, akwo lift (A B) = 1, Habopn A i B
HesanexHi, akwo lift (A B) < 1, To 3B'A30K € HeraTMBHUM.

JleBepek — pi3HUUA MK 4acTOTOH, LLO CMOCTepiraeTbCs, SAKOI yMOBa |
HacnifoK 3'ABNATLCA CMifbHO (NIATPUMKOKO acouiauir), i JOOYTKOM 4acTOT NosiBK
YMOBW | HaCNiKY OKPeMo

lever (A B)=supp (A B)-supp (A) - supp (B) (2.17)

Peanisaunis aHanisy 3B'a3kiB y Tb/1, AK npaBuio, BK/IOYAE A4Ba eTarnwu:

1. Mowyk BCiX HabopiB efieMeHTIB, MiATPMMKa AKMX Oifiblie abo AOPIBHIOE
minsuppt. Taki Habopn enemMeHTIB Ha3MBalOTbCA NonynsapHMMK Habopamu (frequent
itemset).

2. Po3po6ka Al Ha 0cHOBI nonynapHUX HabopIB 3 LOCTOBIPHICTHO 6ifbLLIOKD ab0
piBHOKO minconf,

Mowyk nonynspHux Habopis (itemset) Ha OCHOBI Nepebopy BCIX MOX/IUBUX
HabopiB enemeHTIB i3 T/, notpebye O(2!') onepauiid, ae |I| — KinbKiCTb €NeMeHTIB,
Mpv LUbOMY i3 3pOCTaHHAM ymncna efieMeHTIB B | (|1|) eKcnoHeHLia/IbHO 3pOCTaEe Ynco
NOTeHUiHMX HAabopiB eNeMEHTIB.

[N 3HMKEHHS PO3MIPHOCTI NPOCTOPY MOLLYKY BMKOPUCTOBYHOTb BNAaCTUBICTb
aHTU-MOHOTOHHOCTI NIATPUMKMA HabopPIB efeMeHTIB, WO nonsrae B TOMy, WO
NigTPUMKaA OYyAb-AKOro Habopy enemMeHTIB He MOXe MNepeBuLLyBaTv MiHIMa/IbHOT
NiATPMMKM BYAb-AKOr0 3 A0ro nigHabopis. AKLL0 BCI MOX/IMBI HA60PW eneMeHTIB 3 |
MOXHa MPeACTaBUTU Y BUMNALI PELLITKM 3B'A3KIB, WO MOYMHAETHCA 3 MOPOXKHLOIO
Habopy, nMoTiMm Ha 1 piBHI PO3TALIOBYHOTLCSA 1-e/IeMeHTHI Habopu, Ha 2-my — 2-
enemMeHTHI i T.4. Ha k-My piBHI npeacTasneHi k-eneMeHTHI Habopw, NoB'A3aHi 3 ycima
cBoiMu (k—1)-enemeHTHUMK niigHa6opamu (puc. 2.14). Mpunyctnmo, Wwo Habip 3
enemeHTIB {i;i,} 3rigHo (2.14) mae NigTPUMKY HUXKYeE 334aH0ro nopory i, BignoBigHO,
He € nonynspHuM. Togai, BiANOBIAHO A0 BMAaCTUBOCTI aHTU-MOHOTOHHOCTI, BCi MOro
MOCTHAbOPWN TaKOX He € NOonynspHMMK i BigkuaatoTbca. Ha pucyHky 2.14 — ue

yacTMHa pewiTky, noumHaroun 3 {iji,}. Takum yYmHOM, OYAb-AKUNA K-eneMeHTHUN
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Hab6ip 6yae nonynsapHUM Tofi i TiNbKKW ToAi, Konu Bei oro (k—1)-eneMeHTHI nigHabopu

OyayTb NONYNSPHUMN.
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PucyHok 2.14 — PelwiTKa 3B'A3KiB MOXX/MBUX HAboOpIB enemeHTiB 3 TH/,

ana | ={iy, iy, I3, ia}

Po3po6ka Al Ha OCHOBI 3HalAEHMX MONYNSAPHUX HabopiB itemset BUKOHYETLCS
nicns po3paxyHKy NiATPUMKM Ta JOCTOBIPHOCTI, BUKOpUCTOBYOUM (2.14) i (2.15) ans
BCiX iMnnikauin Tuny A B. MNpwu uboMy B IKOCTi A BUKOPUCTOBYHOTbCS BCi MOX/IUBI
nonynapHi 1a HenopoxHi (k—1)-enemeHTHI nigHabopw itemset,_; nonynspHoro k-
efIeMeHTHOro Habopy itemset,. A B AKOCTi B BUKOPUCTOBYETLCA Pi3HULL R MiXK itemset,
Ta BCima itemset,_;. Hanpuknag, (puc. 2.14), ona Habopa itemsets = {i;isi4} nigHabopom
oynyTb itemset, = {{i1is}, {i1i4}, {izis}}, a pisHuyamu R={{i,}, {is}, {i<}} sianosigHo,
To4i BCI IMnnikayii A B 6yayTb MaTu BUTNAA, AK

A B={({ius} {i.}), {idia}  {is)), {isle} {i})}.  (2.18)

Mpu upomy iMnaikayia A B 6yae sigHocutuca fo Al Togi i Tinbku ToAl,
Konu supp (A B) >minsupp u conf (A B)> minconf.

Ha eTtani nowyky nonynspHux HabopiB MOXHa BUAINMTU ABI Mpouesypu:
reHepauisa HabopiB i po3paxyHOK NIATPUMKKM Habopy. lMepLui anropuTMm MnoLUyKy
nonynapHux Habopis (AIS i SETM) reHepyBasin Habopw 11 po3paxoByBann NigTpUMKY

Mif Yac YMTaHHS TpaH3akuiii 3 TB[, He BUKOPUCTOBYHOUM MPW LibOMY BNACTUBICTb
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aHTN-MOHOTOHHOCTI [58].

CKOpPOYEHHSA Yacy NoLUyKy MonynsapHUX HabopiB MOXXHa JOMOITUCA 3a paxyHOK
BUKOPWCTaHHS anroputmy Apriori. PoboTa AaHoro afiroputmy CKnafaeTbes 3 AesKoro
ymcna (NPoXoAiB) MNOBTOPKOBAHMX MpoLesyp reHepauil k-enemeHTHMX Habopis-
KaHgupgatis (candidate generation) i nigpaxyHky MiATPUMKM HabopiB-KaHAMAATIB
(candidate counting).

Mpn UbOMY TreHepauisi KaHAWAATIB MONArac y CTBOPEHHI MHOXWUHU k-
eneMeHTHUX KaHauaatie (k — Homep eTany) B pe3y/bTaTi YATaHHSA TpaH3akLui 3 T/,
Ha BigmiHy Big anroputmis AIS i SETM nigTpymka npy UbOMY He po3paxoBYETLCS.
Mpn nigpaxyHKy MNIATPUMKMA KaHAMAATIB OBGUMCHOETLCA MIATPUMKA KOXHOro k-
e/IEMEHTHOro Habopy-KaHamMAaTa i BUKOHYETLCS BUAQIEHHA KaHAMAaTiB, NiATpYMKa
AKX MeHLe minsupport. PewwTta k-enemeHTHI Habopu BBaXKAKOTLCHA MOMYNAPHUMMU,
KinbKiCTb NOBTOPHOBAHUX MPOXO0AiB anroputmy Apriori k, K npasuio, LOPIiBHIOE
Ki/IbKOCTI €/1eMeHTIB y camOMy AOBroMy Habopi.

Y paHoMmy npuknadi HangoBLUMM € 4-efleMeHTHWIA Habip Ans TpaH3akuii 3
n'atum HomepoMm: TID = 5, k = 4. OpgHak, nigTpUMKa >KOLHOro 3 3-eMeMeHTHUX
HabopiB-KaHAMAATIB He BifbLLe MiNSUupp, TOMY NPOLEC NOLYKY NOMNyAsapHUX Habopis
3aBEpPLUYETLCA BXe Micna 3-ro npoxofy, i MOXHa NepexoauTy A0 Apyroro etany
aHani3y 3B'a3kiB y Tb/[l — po3pobkn Al Ha OCHOBI 3HaAEHNX NOMYNAPHMUX HAbOPIB.

[na po3pobkn Al 6yayTb BUKOPUCTaHI TiNIbKK 2-ef1eMeHTHI NonynspHi Habopw,
TaK SIK BXe 3a3Havanocs, o supp () »o4HOro 3 3-eMeMeHTHUX HabopiB-KaHANAATIB

He 6i/ibLLe minsupp.

2.6.3 AnropuTtm Apriori g1 aHanisy rnoLyKoBKX 3annTiB

BusasneHHsa yacTuUX HabopiB 06'eKTIB — onepaLis, L0 BUMarae BeMKOT KilbKOCTI
obumncneHb, a oTXe, i Yacy. AnroputMm Apriori onucaHuin B 1994 p. CpikaHTOM
PamakpuwHaH 1 Pakewom Arpasaiiom [56, 57]. BiH BMKOPUCTOBYE OfHY i3

BMaCTMBOCTEN NIATPUMKMK, a came: NIATPUMKA 6yab-IKOro Habopy 06'€KTIB HE MOXeE
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nepeBuLLYBaTV MiHIManbHOI NIATPUMKM 6y ab-AKOT 3 KOro MigMHOXWH: SUPPE < SUPE
npne F.

Anroputm Apriori BU3Ha4ae Habopu, sSiKi 4aCTo 3yCTPIYatoTLCA 3a KiflbKa eTanis.
Ha i-My eTani BM3Ha4atOTbCA BCi, WO 4aCTO 3YyCTpivatoTbCs, i-eNeMeHTHI Habopu.
Ko)keH eTan cknagaeTbCa 3 [OBOX KPOKIB: (opMyBaHHA KaHAamAaaTiB (candidate
generation) i nigpaxyHKy NigTpUMKN KaHamnaaTie (candidate counting).

Po3rnsHemo B Yy3ara/ibHeHOMY Burnagi i-i etan. Ha kpoui gopmyBaHHS
KaHAWAATIB aIrOPUTM CTBOPHOE MHOXMHY KaHAWMAATIB 3 i-e/leMEHTHUX HabopiB, Ymns
NIATPUMKA MOKM He 064YMCETbCA. Ha Kpoui nigpaxyHKy KaHAWAaTtiB anropuTtm
CKaHy€e MHOXMHY TpaH3akLii, obumcnoum NiagTpUMKyY HabopiB-kaHAMAaaTie. Ticns
CKaHyBaHHSl  BiJKMAAIOTbCA KaHAMAATW, MIgTPUMKA AKUX MeHLe 33[aHoro
KOpucTyBayem MiHiMyMy, i 36epiratotbCA TifIbKW i-eNeMeHTHI Habopu, WO 4acTo
3ycTpivatoTbes. Mig yac 1-ro etany BMbpaHHA MHOXMHa HabopiB-KaHAMAATIB MICTUTb
BCi 1-eNleMeHTHI yacTi Habopu. ANrOpUTM 0GYMCKOE X MIATPUMKY Mif 4ac KPOKy
nigpaxyHKy KaHaugaTtis [58].

OnucaHnin anropuTM MOXKHa 3anuncatu 'y BUrns4i HaCTynHOro nceBLoKoay:

L, {1 — enemeHTHi Habopu , WO HaihyacTiwe 3ycTpivawTbca }

ana (k=2; L, 7 k+4)

C, Apriorigen(Fk-1) // reHepauisa kaHouaaTiBs
AN BCiX TpaH3akuiii t D BuKoHaTK
N, subset(C,.t) // BuaaneHHs HaaMWKOBUX NpPaBu

Ans BCcixX KaHampaTiB ¢ C, BuMKoOHaTu
c.count ++
KiHeub A8 BCIX
KiHeub 019 BCiX
L, {c Ck]|c.count Supp,.,} 7/ Bipgbip kaHangaTis
KiHeub As1a BCIX

PesynbTar = L, -
k

[Mpn uboMy Ly — MHOXWHaA K-eN1eMeHTHMX YacTuX HabopiB, Yna NIATPUMKA He

MeHLLIe 3aAaH0T KopucTyBayeM. KoXeH uneH MHOXMHW Ma€e Habip BnopsakoBaHuXx (i;



129

<'p, , AKLO j < p) eneMeHTiB F i 3HaYeHHA NiIATPUMKM HaboPY SUPPE > SUPmin.
L. {(F.,Supp,),(F,.Supp,),...,(F,, Supp,)} (2.19)

ne Fi={iy, iy, ..., ik}

Cx — MHOXMWHa KaHAnaaTiB K -enemMeHTHUX HabopiB MOTEHLiMHO YacTux. KoxxeH
4Y/ieH MHOXXNHW Ma€ Habip BNopagKoBaHuX (ij < ip, AKLLO j < p) eneMeHTiB F i 3HaueHHS
NigTPUMKK Habopy supp.

Ck = {(F1, suppa), (F2, suppy), ..., (Fq, suppg)} Fj ={TID, iy, iz, ..., ik}  (2.20)

TakuM YMHOM aniropuTm Apriori CKNafaeTbes i3 HACTYMHUX KPOKIB:

Kpok 1. Mpuceoitn k = 1 i BUKOHATK BiA6Ip BCiX 1-eleMEHTHNX HabopiB, Y AKMX
NigTPMMKa GifbLUe MiHIMaIbHO 38aH0T KOPUCTYBAYEM SUPPmin-

Kpok 2. k =k + 1.

Kpok 3. AKLW0 He BAAETLCA CTBOPHOBATU K-enemMeHTHI Habopu, TO 3aBepLunTu
aIrOPUTM, iHaKLLIE BUKOHATW HACTYMHWIA KPOK.

Kpok 4. CTBOPUTU MHOXMHY K-enemMeHTHUX HabopiB KaHAMAaTiB y 4acTi
Habopu. [nd uboro HeobXxigHO o6'eaHatn B k-enemeHTHi KaHgmpatm (k-1)-
efleMeHTHI yacTi Habopu. KoxeH kaHgugat ¢ Cy 6yae opmyBaTUCH LUISXOM
pofaBaHHA A0 (k—1)-enemMeHTHOMY YacTOMy Habopy — p enemeHTa 3 iHworo (k—-1)-
e/IEMEHTHOI0 YacToro Habopy — q. Npunyomy A0AAETLCA OCTaHHIN enemMeHT Habopy
g, AKWIA N0 NOPSAAKY BYLLEe, HIXXK OCTaHHI enemMeHT Habopa p ((p.item, q.item,,)).
Mpn upomy nepwi BCi k-2 enemeHTM 060X HabopiB opHakoBi ((
p.item, g.item p.item, q.item,,...,p.item_, q.item_,)).

Lle Mo>ke 6yTK 3anncaHo y BUrnsag4i HactynHoro SQL-nogibHoro 3anuty:

insert into C,

select p.item,, p.item,,..., p.item, ,,q.item, ,

from L, ,p, L, ,Q

where
p.item, g.item;, p.item, q.item,,..., p.item,, q.item_,, p.item,, qQ.item, ,

Kpok 5. [nd KoXxHOT TpaH3akuil T 3 MHOXWHM D Bubpatn kKaHgmpatis C; 3

MHOXWHN Cy, NPUCYTHIX B TpaH3akuii T. [And KOXHoro Habopy 3 nobyaoBaHOi
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MHOXWHK C, BUOAQNNTK Habip, KW Xo4va 6 ofgHa 3 noro (k—1) nigMHOXWUH He YacTo

3yCTpPIYaeTbCA, TOOTO BIACYTHS Y MHOXWHI L,_;. Lle MOXHa 3anucatn y Burnagi
HaCTYMNHOro NceBAoKoay:

Ans BCiX HabopiB ¢ C, BUKOHATHU

ona Bcix (kK-1) - nigHabopiB S 3 C BUKOHaATWU

akwo (s L, ,) 1O
BugamTn ¢ 3 C,

Kpok 6. [nf KOXHOro KaHagmgata 3 MHOXWHW Cy 36ifbLUMTN 3HAYEHHSA
NIATPMMKN Ha OAUHULIO.

Kpok 7. Bubpatn TiflbKM KaHAMAATiB Ly 3 MHOXWUHU Cy, Y AKMX 3HAYEHHS
NiATPMMKN BifbLUe 334aHOT KOPUCTYBaAYEM SUPPmin. [TOBEPHYTUCA 40 KPOKY 2.

Pe3ynbTaToOM PO60TY anropuTmy € 06'eHaHHA BCiX MHOXWH L Ans BCiX K.

2.6.4 MeTtoanka po3pobkn CAC 3 gMHaAMIYHUM KOHTEHTOM

Takum 4mHOM  MeTofauKa CTBOpeHHA CHAC 3 AgvHaMIYHMM  KOHTEHTOM
CKNAJaETbCA i3 NOCMIA0BHOCTI HACTYNHUX NpoLeayp:

— BUGIp (reHepauisi) Be6-A40KYMEHTY 3 (hait/1-cepBepy [AOKYMEHTIB;

— nonepesHe BU3HayeHHA KC Be6-LOKYMEHTY 3a LOMOMOroK po3pob/sieHoro
anroputMy opmysaHHA KC Beb-10KYMEHTY;

— (hopMyBaHHS CNUCKIB NePBMHHUX i acoLliioBaHNX 3anuTiB i3 nonepeaHix KC
3a [IOrOMOrot0 CTaH4APTHUX 3aC00iB CTATUCTUKMY;

— (hopMyBaHHS 6a31 MOLLYKOBUX TpaH3akLin (BMT) Ha oCcHOBI po3p06GIEHOT
mogeni npeactasneHHs KC noLuyKoBmx 3anuTis;

— BU3Ha4yeHHAa rpyn acouiioBaHnx KC Be6-4OKYMEHTY Ha  OCHOBI
creHeposaHux Al 3a gornomoroto anroputmy Apriori 414 nowyky nonynsgpHuX
Habopis;

— B 3a/Ie)KHOCTI Bif 3Ha4YeHHA [AOCTOBIpHOCTI Al 3anmc BU3HAYeHUX rpyn
acouioBaHmx KC B KOHTEHT BE6-A0KYMEHTY ab0 B crielianizoBaHy 6a3y AaHuX canTy.

3anpornoHoBaHy MeToAuKy 6yn0 anpo6oBaHO A1 po3pobku CHAC 3
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ANHaMIYHMM KOHTEHTOM Ha npuknagi iHTepHeT-pecypcy Konica-Digital [59]. Ha

PUCYHKY 2.15, a NoKasaHi pe3ynbTaTi BUKOHAHHSA NpoLeaypy KPoKy 3 — hopMyBaHHS
CMUCKIB MePBMHHMX 1 acouiinoBaHMX 3anuTiB i3 nornepedHix KC 3a gonomororo
CTaHJapTHMX 3ac06iB CTATUCTUKMK, & HAa PUCYHKY 2.15, 6 Ta B Tabnuui 2.2 — pe3ynbTaTu
oao hopmyBaHHS 6a3n MOLIYKOBMX TpaH3aKLiin Ha OCHOBI po3pobneHoTl Moaeni
npefctasneHHs KC nowykosux 3anuTie (Kpok 4). MNMpu uboMy Ha pUCYHKY 2.15, 6
nokasaHo npuknag dparmeHta BMT gns iHTepHeT-BiTpMHM Konica-Digital B
TEKCTOBOMY (hopmarTi, B Tabnmui 2.2 i nepeTBOpPeHHs B popmart 6a3 gaHux, ge TID —
YHIKanbHUI igeHTUgIKaTOop, L0 BU3HAYaE KOXKHY NOLLYKOBY TpaH3akuito. B Tabnuui
2.3 Ta Ha pUCYHKY 2.16 nokasaHo pe3ynibTaTi pob0oTy 3a anroputMom Apriori Wwoa0
reHepauii 1-eneMeHTHUX HabopiB KaHAMAATIB Ta MigpaXyHKY TXHbOI MiATPUMKN
(supp), a TaKoXX pe3ybTaTy MepLLIoro, APYroro i TPeTboro NPOXo4y npoueayp noLyky
NonynspHUX HabopiB y BUINAAI PELiTKM 3B'A3KIB, iIka NMOYMHAETLCA 3 NMOPOXHBLOIO
Ha6opy (null). OTpmMMmaHa pewliTKa 38'a3KiB (puc. 2.15) BiaNoBigae TEOPETUYHIN, AKY
NnokasaHo Ha pucyHky 2.14. B 1abnuui 2.4 nokasaHi rpynu acoujiinoaHux KC Be6-
[NOKYMEHTY Ha OCHOBI creHepoBaHumx Al 3a gonomorow anroputmy Apriori ans

minconf = 60%.

wardstat.yvandes. i 3 konica— b l | sE |_i:h]
Cnoea Mokazoe Cnosa Mokasos =
B MECAL B MeCAL Daiin [paeka ®opmar Bug Cnpaeka
£ A EGEEITE TOE3
foToansfamel 213597 ansfom +na fotorpadvi 961 lp 4 bnewkn Al -
1 OHNARH
EynuTE foToansfbom 1649 doTo anebom 2535 2 doTo
2 ansbom L
Kynn diotoansfiom 1643 DOTOMArAZHHEL MOCKE] 23 3 ®oTo 3
3 ancbom
foToanefhom ckavaTe 1262 OTOMErSIHH 1616 3 OHNANH
4 @oTOo
petckue foToansfomel 1244 OTOTERHMKA 2550 4 pamku
5 @oTOo
MACTHEE §OToanERoMEL 1071 foToToBaRE 702 5 pPaMKK
y 5 KYMMTh
MACTHE doToansbom 1071 OTOKHHMM M3rOTOEJEHKE 199 5 OHNANH
4] neyaThb
foToansfomel AeEyLiek 1008 POTOKHWCE +CEOMMA PYEIMKY 158 6 goTo
4] OHMAWH
foT0ankBoME cEanebHEE Mg OTOKHMIE 3574 7 fpoTo
7 MarazuH
fecnnatHo goToansbom 661 ne4ate foTarpadivig +8 MOCKEE 3 g goTo
pamkm
BecnnatHeli doToansbom BE1 ne4ate foTorpadvi Yepes wHTepHer 155 g OHNaNH
neyats
thoToanehom +CEOMMA Py EaRK B33 ne4ate foTorpadimi 5171 9 poTo il
nporpamMma foToansfom 495 EEINYCKHOMR ansfom 1759 h L

PucyHok 2.15 — EkpaHHi hopmy aBToMaTtm3auii po3pobkn CAC Konica-Digital:
CTaTUCTMKa MOLLYKOBMX 3annTiB B wordstat.yandex (a); surnag 6T B

TekcToBoMy hopmarti (6)
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TID MoLyKoBI 3anNnTn TID MNoLyKoBi 3aNnTn
1 (hnewwku, | oHnamH 8 ¢oTo, pamKu, | OHManH
2 oTo, | anbbom 9 APYK, ¢oTo
3 (oTo, | anbbom, | OHNaNH 10 IHTEpHeT, | marasuH, | ¢oTo
4 oTO, pamMKm 11 thoTo, MarasuH, | anbL6oMm
5 (hoTo, pamKu, | Kynutu, | oHNaiH 12 (oo, MarasuH, | pamKu
6 LPYK, (h0oTO, | OHMANH 13 paMKu, | anbbom, oTo
7 (hoTo, | MarasvH 14 ApYK, (hneLKm
Tabnuua 2.3 — BINT 1-enemeHTHUX HAabOpPiB B HOPMasTi30BaHOMY BUTNALI
En-tn ik i1 i2 i3 i4 i5 ie i7 ig ig
TID |dhnewkn|oHNamH| (GOTO |aibboM| paMKKU | KynuTK | APYK |MarasuH| iHTepHeT
1 1 1 0 0 0 0 0 0 0
2 0 0 1 1 0 0 0 0 0
3 0 1 1 1 0 0 0 0 0
4 0 0 1 0 1 0 0 0 0
5 0 1 1 0 1 1 0 0 0
6 0 1 1 0 0 0 1 0 0
7 0 0 1 0 0 0 0 1 0
8 0 1 1 0 1 0 0 0 0
9 0 0 1 0 0 0 1 0 0
10 0 0 1 0 0 0 0 1 1
11 0 0 1 1 0 0 0 1 0
12 0 0 1 0 1 0 0 1 0
13 0 0 1 1 1 0 0 0 0
14 1 0 0 0 0 0 1 0 0
supp(iy) | 14,3 % | 35,7% | 85,7% | 28,6% | 35,7% | 7,14% |21,43% | 28,6% | 7,14%
T
i, i, i, i, i, i, i i, i,
Supp,=||Supp,=| [Supp,=| |Supp,=| |Supp,=|(Supp =||Supp,=||Supp,=| |Supp,=
14.3% || 35.7% | | 85.7% | | 28.6% | | 35.7% || 7.14% ||21.43%|| 28.6% | | 7.14%
i, i, ii, ii, i, i, i, i,i, i, i,
Suw;{}mpp,f Supp,,5 Supp,,3 Supp,,5 Bupp,.5 SUPpmﬁ"SUPP‘,f Sunpﬁosllppf
28.6% || 7.14% || 14.3% || 0.0% ||28.6% || 35.7% || 28.6% || 7.14% || 7.14% || 7.14%

W

I2I3 I4

Supp,,

7.14%

e

1

il
Suppz:ss:

23 5

4,3%

I2I3 Is

0.0%

Sup Pass™

ili
Supp, .=
7.14%

345

I3I4Is

sSupp,,,
7.14%,

S

7.14%

I3I5 Is

UPP; 5=

PucyHok 2.16 — Pe3ynbTaT po6b0Tu NepLloro, Apyroro 1a TPeTboro npoxXopais

npoueaypy NOLYKy nonynspHuMx Habopis B BINTT
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Tabnuuda 2.4 — Habopu-kaHamaatv B Al tuny imniikauiir A B
f_itemset, f_itemset; R A B supp (A  B) | conf(A B)

{iy i3} {i, JoHnainH {is }oto OHnaiiH  hoTo (4) 28,6% (4/12) 33%
oHnaitH hoto | {i} ¢poto {i, Yornaiin ®oTo  oHnaitH | (4) 28,6% (4/5) 80%

{iz s} {is} poTo {i,} anbbom ®oTo  anbbom | (4) 28,6% (4/4) 100%
oTo anbbom | {i,} anb6om {is} hoto Anb6om  qoto | (4) 28,6% (4/12) 33%
{iz is} {is} poTo {is} pamkn doto  pamkm | (5) 35,7% (5/5) 100%
hoTO pamky {is} pamkum {i:} thoTO paMkn  hoTo (5) 35,7% (5/12) 41,6%
{izig} {is} oTo {is} marasuH oTo  marasuH | (4)28,6% (4/4) 100%
oTo mMarasuH | {ig} marasuH {is} doTO MarasuH  coto | (4) 28,6% (4/12) 33%

TakMM 4YMHOM, 3riHO 3 pPO3P06/IEHOK METOAMKOK CTBOpPeHHsT CAC 3

ANHAMIYHUM  KOHTEHTOM MOX/MBO cdopmyBsat  meTaTeri (title, description,
keywords), a TakoXX MoAMMDIKyBaTKU KOHTEHT cailTy. MNpu ubomy meTater keywords,
oynoe Burnsgatym Tak: <meta name="keywords" content="MHTepPHET MarasuH,
MarasuH UHTEPHET, KyNWTb OHNaiiH, hoTorpadun oHnaiH, hoTorpadum nevaTb,
hoTorpaumn pamku, MarasvH pamku UHTEPHeT, KyNUTb OHNAH pamkuy, ...">,

Peanizauis 3anponoHoBaHOT MeToAMKM po3pobkn CAC 3 AvHaMiYHUM
KOHTEHTOM A03Bosnna nigHaTn nosuuii Konica-Digital B SERP Ha 25% pna 70%
iHhopMaLinHMX, 85% TpaH3aKUinHUX | 60% HeYiTKUX 3anuTiB, L0 BBOAATHLCS
KopuctyBayem B ocHOBHI C Yandex i Google. Mpu ubomy B 1,5 pa3m cKopoTuamncs
BUTpaTK pobodyoro 4vacy dpaxisuys 3 SEO, HeoOXigHI AN AOCATHEHHS 3asaBEeHUX
pe3ynbTarie. KpiM TOro HeobXxigHO 3ayBaXkUTW, WO MPK peanisauii 3anpornoHOBaHO|
MeTOAMKN Ana iHTepHeT-marasuHy Vsedetali B dkocti BMNT BukopucToByBanacs
Tab/mMusA 3amMOB/IeHb, a aBTOMaTM3oBaHe (DOpPMyBaHHSA aTtpmbyTy content meTaTeris
keywords Ha ocHoBi Al TaKoXX [03BONW/O NIABALLMTI MOBHOTY | TOYHICTb, 3HU3NUTK
yac PO3POOKM CEMaHTUYHOrO A4pa CanTy.

TakMM 4MHOM, 3anporoHoBaHa MeToAuKa po3pobkn CAC €  gocutb
YHIBEPCA/IbHOK, | 3 HEeBe/lMKMMK [0opobKamy Moxe OyTuM 3acTocoBaHa [AnA

e)eKTUBHOr 0 NPOCYBaHHA CaiTiB 3 AMHAMIYHMM KOHTEHTOM (haxiBusmu 3 SEO.
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2.7 MNobynoBa KOHTEKCTHOT KapTy Ha 0CHOBI SOM [/19 BUSAB/IEHHS KNKOYOBKX C/1iB

Be6-40KYMEHTIB OCBITHIX IHTEPHET-pecypciB

Cneunika 06'eKTa yrnpas/iHHS, CNabKuii PO3BUTOK iH(POPMALiMHNX CUCTEM Ta
3aroCcTpeHHa npobnemy npodopieHTalii B OCBITHbOI ranysi pobnaTb akTyasbHUM
3aBAaHHA pPO3POOKN BIABIAYBaHNX IHTEPHET-PECYPCIB Kageap BULLMX HaBYaIbHUX
3aKknagis [60, 61]. Po3po6ka ocBiTHLOrO iHTEpHET-pecypcy (OIP) cknagaeTbea 3 eTanis
nobyaoBKn, aHanisy i nNpocyBaHHsS B Mepexi iHTepHeT (puc. 2.17). IHdopmauiiiHo-
npefcTaBHULbBKA cripamoBaHicTb OIP nocu/ioe BaXNMBICTb eTany MpoCyBaHHS,
npoeciiiHe BMKOHaHHS SKOro 3abesnedvye onepaTUBHWIA AOCTYN A0 AOBiAKOBOI,
NPaKTUYHOT | TEOPETUYHOT IH(hOpMaLLIT BUKIaAayiB, CTYEHTIB, abiTYpIEHTIB Ta IHWNX
3alikaBneHnx ocib, NiABuLYE KiNbKICTb | AKICTb BiABiAyBa4iB canTy. BinbLicTb
NoTeHUiMHUX BiABigyBayiB noTpannsoTb Ha OIP npu nepexofdi 3a NOCUNAHHAMU Y
pesynbTaTax NnoLlyKOBMX CUCTEM, pO60Ta AKMX 3aCHOBaHa Ha BU3HAYEHHI TaK 3BaHUX
«KJTIOHYOBUX CNiB» BEO-A0KYMEHTY. 3 Mepeniky Takux CNiB CKIafaETbCA CEMaHTUYHe

aapo cainty. CAC asnsie coboto cnmcok KC i X kombiHaLii, 3anucaHnx B MeTaTerax

J—{ 3acofi NOGVIOEN, AHAMISY T2 NPOCYEANER { HTEPHET -PECYPCIE }_‘

Ilo6ymosa ] Anams I [Tpocyeanna I
«Pysmi» MeTOTH | Tloxa K ] s PeecTpamin |
[Fn o ] =0
3 33CTOCVEAHH A ‘ | Komeepoin _{ Pescrpama & xatanorax |
| MOB -
np;m!_mm. i ]Hﬂﬁ,}.ﬂlﬂu ] —{ OGMIE DOCITaH EAH J
ABTOMAaTHSOBIH l : - mm}lm ONTHMIzam |
—l Korctpyxrops ] Bina onTmdisamin L Uopsa coTimMisania |
I CA8 ] —1 BREOpiCTaHE A MeTa-TETIE | ﬂ CoaupexcuRT |
A Posptracac || =
—I Ooruumizanin TEKCTIE I ﬂ Pempext |
| Cipa onriuisanin | ﬂ Kroaxir |
Ommuwisamama - Ceoniar |
~| KOHEpeTHI DOUTVEGE!
HOHETH
[Tepenacuqennn

KROTOEH M C/TOSAMH

PucyHok 2.17 — ETanu Ta 3ac061 po3po6Ku IHTEPHET-PeCypCiB
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keywords i po3nofineHnx B KOHTEHTI caiiTy, a came, y Tesi title, B alt-aTTpnbyTtax, B
TEKCTI BHYTPILHIX | 30BHILWHIX MOCUMaHb, Y BUAINEHHAX XXWUPHUM | KYPCUBHUM
LUPUTOM, Ha MOYaTKy KOHTEHTY CaiTy, B Ha3Bi ainis, B URL Ta iH. Big noBHOTK |
TOYHOCTI po3pobKn CAC 3aneXunTb NoOXKEHHS cainTy B cnucKy Bugad MNC. Po3pobka
CHAC € 0CHOBOI TaK 3BaHWUX «OINNX» MeTOAIB MOLLIYKOBOT onTuMisauii [62], Aki, B
CBOKO Yepry, € €AMHO MOX/IMBUMW B YMOBax O0OMEXEHOCTI IpOLLUOBOro OHOKETY.
HasaBHICTb 06MeXyrunx yMOB YCKagHoe eTtan npocyeaHHA OIP Ha BiAMIHY Bij
MPOCYBaHHA KOHKYPYHUMX 3 HUMWU KOMEPLINHMX TH(hopMaLiHO-NPeACTaBHULbKNX
IHTEPHET-pecypciB.

3 1HWoro 60Ky TpuBanictb po3pobkn CHAC, a came BugineHHs KC Be6-
NOKYMEHTIB 306i/IbLLYETLCA 3@ PaxyHOK HasBHOCTI AWMHaMi4yHOro KoHTeHTy B OIP, a
came BefleHHS TeMaTUYHMX (hOpyMIB, Ta HOBUHHWX 610riB, NePiogNYHOI0 3MIHOK Ha3B
I nepenikiB cnewiasbHOCTEN, NMOSBOK HOBMX HAYKOBMX Mpaub i BUAaHb i T.iH. [pw
LUbOMY TpuBasniCTb BuiineHHs KC Beb-AOKYMEHTIB MOXe 3Ha4yHO 3aTpuMyBaTu
HeobOXigHY MepiognyHiCTb OHOBMEHHA CAC, L0 NPU3BOANTL A0 3HVKEHHS NOBHOTH |
ToyHoCcTi CHAC, | caWT BTpayae CBOI MO3WLIT HA CTOPIHLI BMAa4yi MOLUYKOBMX
pe3ynbTartie. TOMy METONH AOCNIIKEHHA € NobyAoBa METOAMKN aBTOMATU30BaHOIo
BugineHHs KC y Beb-AOKYMEHTI A7 CKOpPO4YeHHA 4vacy po3pobkn CAC OIP 3
ANHAMIYHMM KOHTEHTOM 6e3 BTpaTu MOBHOTWU | TOYHOCTI. 15 pO3p06KM METOAMKN
HeobXiHO: NpoaHani3yBaTy iICHYKO4I METOAN aHaNi3y TEKCTY Ans BUAIIEHHSA 03HaK KC
BeO-0KYMEHTIB; BU3HAYMTW CMOCi6 npefCcTaBeHHA BUAIEHNX 03HAaK HabopiB ChniB
map) fK 3aco0y IHTeNeKTyaslbHOI Bidyanisauil matpuup faHux npu sugineHHi KC;
3anponoHyBaTy MeToAnKy peanisauii sugineHHs KC 3a gonomoroto SOM Ha 0CHOBI

[aHNX aHasi3y TeKCTY;

2.7.1 Metoan aHanisy TekcTy ana sugineHHs KC

BClo CyKynHIiCTb NpeAcTaB/eHMX Ha CbOTOAHILWHIA [eHb METOAIB aHanidy

TEKCTY, BiAHOCHO 3adayi BuAineHHs KC, MOXKHa YMOBHO PO3f4iNNTWU Ha ABi TPynu:
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NIHrBICTUYHMWIA Ta CTAaTUCTUYHWIA aHani3 [63].

BUKOpPUCTaHHA METOAIB NIHIBICTUYHOIO aHani3y [4ae MOXIMBICTb OTpUMaTu
CEeHC TEKCTY 3a 0ro CeMaHTUYHOI CTPYKTYPOHO, LLIO A03BOJIAE TOUHILLE aHasli3yBaTu
TEKCT, BUAINAKOYM MOr0 CTPYKTYPHI OCOGAMBOCTI, ane € Oinbll TPYAOMICTKUM i
CKNafHUM Y BUKOPUCTaHHI, KpiM TOro nepefbayvae opieHTauit0 Ha KOHKPETHY MOBY 3
T KOHKPETHUMMW CEMAHTUYHUMIK 0COBIMBOCTAMU, L0 06YMOB/IHOE NOraHy MiXXMOBHY
nepeHocnmicTb. CKNafHICTb BUKOPUCTAHHA MEeTOAIB NIHIBICTUYHOIO aHanisy As
aBTOMaTu3auii sugineHHs KC Be6-40KyMEHTIB MOB'A3aHa 3 6aratcTBOM CeMaHTUKM Ta
Mopdonorii NpMpoaHUX MoB. IMNpun LboMY opManbHNIA ONKC NPaBuna NPUPOLHOT MOBU
Ta 1X peanisauis noTpebye 3anyyeHHs axisBLiB 3 06/1acTi NiHrBICTUKW. Peanisauis
MeTOZIB NIHIBICTUYHOrO aHanisy y BuiineHHi KC MoXnmBa 3a paxyHOK BpaxyBaHHS
MOPMONOriYHNX 0COBNMBOCTEN CNOBa SIK efleMeHTa TeKCTY (LOBXMHA CAiB, YaCTUHW
MOBW, pif, BNacHa yu 3arasibHa Ha3Bsa, BiAMiHa, Y1Cno, (hopma NOPiBHAHHSA TOLLO).

BukKopncTaHHA MeTOAIB CTaTUCTUYHOIO aHani3y Jae MOXMBICTb BUAinnMTn KC
MO YaCTOTHOMY PO3MOAiNY CNiB Y TEKCTI He 3a/1eXXHO Bif MOBW, ane He A03BOJIAE
MOBHOIO MiIpOK0 BpaxyBaTW CeHC TeKCTy. Npu uboMy aBTOMaTu3auia BuaineHHa KC
Be6-4OKYMEHTIB Ha OCHOBI BMKOPWUCTaHHSA CTAaTUCTUYHMX METOAIB 6inblU MpocTa Ta
3py4yHa y peanisauil.

MeToam CTaTUCTUYHOrO aHanidy Ans BuaineHHs KC 6a3ytoTbCcst Ha eMnipuyHmX
3aKoHax Lunda [64]. BignosigHO 4O nepLuoro 3akoHy LiMndga MoxHa otpumarti
rpaik 3a1exHOCTI paHry r Big 4yactotu n (puc. 2.18, a). KinibKiCTb BXOAXEHHS C/10Ba
t y LOKyMeHT d By/e oro 4acToTor N AKLLO pO3TallyBaTV YacTOTK C/iB MO Mipi iX
ybyBaHHS | NPOHYMepyBaTK, ToAi NOPAAKOBMIA HOMep YacToTK 6yae paHrom cosat —
re. JOCNiAKeHHS MoKasytTb, WO HabibL 3HAYMMI 4719 JOKYMEHTY C/10Ba /iexartb Y
cepefdHi yvacTuHi rpadika. Big BM6opy 3HayeHb MOpOry 3BepxXy Ta 3HWU3Y ANd
00UYMCNEHHS paHTy 3HAYMMUX CNIB 3a1EXKUTb TOYHICTb, AKICTb i KifIbKICTb BUAINEHHSA
KC. AKLL0 BCTaHOBUTK BMCOKE 3HAYeHHS NMOpory 3Bepxy Ta HU3bKe 3HU3Yy, To B KC
noTpannsaTb AOMOMIXHI CNOBa, AKLWO HaBMakuW — TO MOX/MBA BTpara CMMUCIOBUX
TepMiHiB. TOMY BUKOPUCTAHHA TifIbKW Takoro nigxony ans sugineHHs KC Buknkae

MPaKTUYHI CKNagHOLL.
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PucyHok 2.18 — MoxxnusocTi BuaineHHs KC: 3a nepwnm 3akoHom Lunda (a); 3rigHo

cepsicy Wordstat.yandex (6)

BuvKopuCTaHHA A/ BU3HAYeHHS BaXKIMBOCTI CIoBa BEO-AOKYMEHTY, KU €
4aCTUHOI Konekuii Beb-gokymeHTiB OIP cTtatuctuyHol mipn TF-IDF - €
MPOAOBXEHHAM Po6IT Linnda i NikBigye CKNaAHOLLI TX NPaKTUYHOIO0 BUKOPUCTaHHS.
Mpu po3paxyHKy TF-IDF Bara cfioBa t nponopuiHa KilbKOCTi BXXMBaHHS LibOro c/1oBa
B AOKYMeHTI d, i 006epHeHO npornopuiiiHa 4acTOTi BXMBAHHA C/l0Ba B IHWNX
AOKYMeHTax Konekuir D.

TakMM YMHOM, O/ BM3HAYEHHS CNiB 3 BMCOKOK Barok, AKi 3yCcTpiyatoTbes Y
AOCNIIKYBAHOMY [OKYMEHTI HeoOXigHO BM3HAUMUTK TF AK BIAHOLLEHHS YMcna pasiB
nosiBY cnosa t 40 AOBXMHU AOKYMeHTa d.

TF(t,d) ”N (2.21)

[ie n, —yacroTa cnosa ty fJOKymeHTi d;

N — KiJIbKICTb CNiB Y AJOKYMeHTI d.
[N9 NOHWXKEHHS Barn MOLUMPEHUX CNiB, fKi 3yCTpivaloTbCA Maike Yy BCiX
NOKYMEHTaX KOnekuii, BBOAATL iHBEPCHY 4acToTy IDF AK BIAHOLLEHHA yucnia BCiX
OOKYMEHTIB Konekuii D o unicna LOKYMEHTIB WO MICTATb €noso t. HeobxigHo

3a3HaunTK, Wwo IDF 6yge 6113bKOK0 4O HYNIA ANS MOLUMPEHUX CAIB.
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IDF(t,D) % (2.22)
ae D — 3aranbHa KifbKiCTb JOKYMEHTIB KONEKUIT;
d — KINbKICTb JOKYMEHTIB, B IKMX 3YCTPIYaETLCH CMOBO t.

CratuctnyHa mipa TF-1DF € o6yTKOM ABOX CMiBMHOXHUKIB:
TF-IDF(t,d,D) TF(t,d) IDF(d,D), (2.23)
CyuacHi 3acobu crtatuctmkum TC  (wordstat.yandex, adstat.rambler,
adwords.google) 3a A0NOMOror BNacHMX afirfOPUTMIB TaKoXX [03BO/SKOTb OTPUMATH
cnncok KC acouinoBaHuMx 3 Be6-AOKYMEHTOM Ha OCHOBI MOLUYKOBUX 3anuTiB

KOpUCTYBayiB Mepexi iIHTepHeT (puc. 2.18, 6).

2.7.2 TlpeacTaBneHHsA CTaTUCTUYHNX | MOPMONOTiYHMX 03HAK HAbOPIB CNIB AN

aBToMaTm3aLii IXx 06po6Km

Ona aBTomaTmsauii  06po6KM  BeOG-AOKYMEHTY 3a CTaTUCTUYHUM  Ta

MOPMOIOTiYHNM aHani3oM Habip C/iB MOXXHA MNPeACTaBUTU Yy BUTNALI YMC/IOBUX
BiHapHMX XapaKTepucTUyHMX BekTopiB X, X,,..., X , e X, — XapakTepucTUYHWI
BEKTOp cfioBa t, a N — KifbKiCTb C/liB B 06paHOMY [ANsi NPeACTaBfeHHSA (hparMeHTi

TeKCTy. B CBOIO uepry 6iHapHWI XapaKTepUCTUYHWIA BEKTOP CioBa X, CKNajaeTbCs 3

CTATUCTUYHMX | MOPMOMOTiYHMX O03HaK cnoBa X, X, X, Xy Yo Yoreenn Yo
x 0,1,y 0,1, pfex y— OUiHKX BIANOBIAHO CTATUCTUYHOT i MOPONOrIYHOT
XapaKTepUCTUKN cnosa; Kk, m — KiNbKICTb CTaTUCTUYHUX |  MOPGOIOriYHNX
XapaKTepUCTUK BiAMOBIAHO.

3HauYeHHS OLIHKM XapaKTepUCTMKIM (X) MOXKe [OPIBHIOBATU OAMHNLL, SKLLO TakKa
B/IACTMBICTb NpUTaMaHHa C/ioBy, abo HY/HO, AKLLO CMI0BO TakOi BNAaCTUBOCTI HE Mae.
Kinbkicte xapaktepuctuk (K) Bu3HayaeTbCs ekcneptoM. Habip XapakTepucTUYHMX
BEKTOPIB MOX/IMBO NPeACTaBUTW B BUTNSAI MaTpuui AaHUX B BUNAAKY AKLLO AN BCiX
CNiB BifOMI 3HaYeHHS BCIX 03HaK, AKI TX XapakTepu3yroTb. KoXeH 3i CTOBMLIB MaTpuLi

BiANOBiJae 0AHOMY C/oBY i3 Habopy (Tabn. 2.5).



139
Tabnuugs 2.5 - MaTpuusa BXIAHUX AaHUX

O3Haka Cnoga
X1 | X Xe | o | X,
X1 1 0 0 1
X2 0 0 1 0
Xk 0 1 0 0
Yo 1 0 ... 1 ... 0
Y 1 0 0 1

2.7.3 SOM 9K 3aci6 iHTeneKTyasnbHOI Bisyanisauil Matpuub AaHuX Mpu

BUAINEHHI KC

[Ona peanizayii npouedyp IHTeNeKTyasbHOT Bi3yanizauil MaTpuub [daHuX
MPONOHYETLCA  BMKOPUCTOBYBATU  HepOMepeXxxeBWid  Migxid, 3acHOBaHWMn  Ha
3aCTOCYBaHHI camoopraHizoBaHux kapT KoxoHeHa (SOM) [65]. Buginaiotb ABa
meToAM Bisyanizauii BifobpaxkeHHA BXIAHOrO NPOCTOPY B MNPOCTIP O3HaK 3a
[0MOMOror nobyaoBM camoopraHi3oBaHUX KapT:

— Y BUMNAAI THYYKOT peLliTKM B3aEMO3B’3aHMX HEMPOHIB, [ie BEKTOPU BaroBmnx
KOe(iLLIEHTIB € MOKaXXYMKaMK, AKi CnpsaMoBaHi Bif BigNOBIiAHNX HEWPOHIB KapTu [0
06’€eKTiB i3 BXIAHOro npocTopy

— Y BUMNAAI KOrepeHTHUX 006nacTei, SKi YTBOPKOKTb OHAKOBO MOMIYeHI
HeMpoHW. Mpn LbOMY MITKW KNaciB Npu3HayatoTbCA HEMpOHaM KapTu B 3a/1€XKHOCTI
Bifl X 30Y[KEHHA MpefACTaBHMKaMM BXIAHOro MpPOCTOpY, a Mif KOrepeHTHICTHO
PO3YMIETLCA Te, WO KOXHA i3 Tpyn HEWpPOHIB € BIAOCOGMEHOK MHOXWHOK
6e3nepepBHNX MITOK.

SOM, ski peanizoBaHi 3a ApyrMm MeTOAOM Bi3yasni3auil, Ha3MBarTb
KOHTEKCTHMMM abo cemaHTUYHMMKU. [lpouec nobyfoBM KOHTEKCTHOI SOM
CKMagaeTbCs i3 npoueayp camoopraHisauii i rpagytoBaHHA. [py  BUKOHaHHI
npoLeaypv caMoopraHisawii BEKTopy X 06uparoTbes i3 Tabnmui 2.5 BMnagkoso i 4itoTb
AK Habip 3HayeHb Ha Bxogi SOM (puc. 2.19). Taka BMOGIpKa I HacTymnHa 3a Hel

aganTauigs SOM npofoBXYeTbCA iTepauiiHO 40 MOKM OTPUMaHUA aCUMNTOTUYHNIA
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cTaH SOM He 6yfe BU3HAHWUIA CTaLiOHApPHWM.
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PucyHok 2.19 — BigobpaxkeHHs BXiAHOro BeKtopy X;Ha SOM

[Mpy BUKOHAHHI Npoueypw rpagyroBaHHs caMmoopraHi3oBaHUM HeilpoHam SOM
NMPUCBOKOBAINCA  MITKM  3rigHO HailKpawoi BIAMOBIAHOCTI BEKTOPIB  BaroBuX

KoeiLiEHTIB HEMPOHIB BXigHNM BeKTOpaM X 3 Tabnuui 2.5.

2.7.4 MeToaMKa aBTOMaTM30BaHOro BuaisnieHHsa KC Beb-10KyMeHTY

B paHiii po6oTi ana BuaineHHs KC y Be6-AOKyMeHTax MpPONOHYEThCS
BUKOPUCTATU KOMMNIEKCHWIA aHani3, AKUA 6a3yeTbCA Ha MOeAHAHHI MOXX/IMBOCTEN
CTaTUCTMYHOIO | NIHIBICTUYHOIO aHanisy | BUKOPUCTOBYE MOX/IMBOCTI KOHTEKCTHOI
SOM daK 3acoby iHTenekTyanbHOI Bi3yanisayii. 3anponoHoBaHa MeTOAMKa
CKNAJAETLCA 3 HACTYMHUX eTanis:

1) Po3paxyHok Mipy TFXIDF Ta oTpumaHHsa ctatucTukm INcC.

2) OTprMaHHS MOPOIOTIYHNX XapaKTePUCTUK eIEMEHTIB TEKCTY.

3) MpeAacTaBneHHs CTATUCTUYHUX | MOPMONOTIYHUX XapaKTEPUCTUK e/IEMEHTIB
(hparMeHTy Beb-AOKYMEHTY Y BUTNAAI MaTPULL BXIgHUX aaHuX (Tabn. 2.5).

4) MMobypoBa KOHTEKCTHOT SOM Ha OCHOBI MaTpuLi BXi4HUX AaHUX 3 METOH
oTpumaHHA KC.

[MokaxkeMo peanisauito 3anponoHOBaHOT METOAMKWA Ha MpUKnagi parmMeHTy
TekcTy (puc. 2.20), WO 3HaxXo4MTbCA Ha TOMOBHIN CTOpiHLiI calTy Kadegpn EKIT
OHIY (http://ecit.od.ua/index.php).
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PucyHok 2.20 — dparmeHT TEKCTY ro/I0BHOT CTOPIHKM Kadeapun EKIT

1. PospaxyHok mipu TFXIDF BukoHaHO 3a opmynammn (2.21)...(2.23) i
nokasaHo B Tabnuui 2.6. [ns po3paxyHKYy BUKOPUCTAHO HACTYMHI KOHCTaHTW:
NOBXMHa AOKYMeHTY N A0piBHIOE 677 cNiB; 3ara/ibHa KifbKIiCTb OKYMeHTIB D y 6a3i
NOpPiBHIOE 8 MNpA. AOKYyMeHTiB. IMpu UbOMYy 3a 6a3y MNPUAHATO KiNbKiCTb Be6-

AOKYMeHTiB npoiHaekcoBaHux MNMC Google y pociiicbKoMy CerMeHTi Mepexxi iHTEpHET.

Tabnuugs 2.6 — Mepenik CTaTUCTUYHKX | MOPMONOTiYHNX O3HaK CniB (parmMeHTy

TEKCTY

CTatncTNYHiI 03HaKN MophonoriyHi 03HaKm

Nel  Cnoso (§ n|r| d TF | IDF  |TFxIDF| fossuma| €T/
MOBW

1 [Kategpa 16| 3 | 0,0147 | 0,024 | 544,218 | 12,862 16 IMEHHUK
2 [9KOHOMWNYECKas 29| 2 | 0,0277 | 0,043 | 288,809 | 12,371 29 NMPUKMETHUK
3 [KnbepHeTuka 13| 5 | 0,00304 | 0,019 | 2631,579 | 50,533 13 IMEHHUK
4 301 511 0,044 1,566 0,069 30 CMONYYHUK
5 NHdopmaumonHbii | 16 | 3 | 0,0518 | 0,024 | 154,440 | 3,650 16 MPUKMETHUK
6 [TexHonorum 101 6 | 0,235 |0,015| 34,043 | 0,503 10 IMEHHUK
7 BbinonHset 2 (10| 0,248 |0,003| 32,258 | 0,095 2 [IEC/I0BO
8 [MoproToBka 5|7 00818 | 0,007 97,800 | 0,722 5 IMEHHUK
9 [pakanasp 2 (10| 0,00495 | 0,003 | 1616,162 | 4,774 2 IMEHHWK
10 Mo 14| 4 3,46 0,021 2,312 0,048 14 NPUAMEHHMK
11 |HanpasneHwve 3 0,0606 | 0,004 | 132,013 | 0,585 3 IMEHHUK
12 |O6nactb 3 0,364 | 0,004 | 21,978 | 0,097 3 IMEHHUK
13 [3HaHus 2 (10| 0,0625 | 0,003 | 128,000 | 0,378 2 IMEHHUK
14 9koHOMUKa 48] 015 |0,006 | 51,613 | 0,305 4 IMEHHMK
15 [MpegnpuHumatens | 1 | 11| 0,0932 | 0,001 | 85,837 0,127 1 IMEHHUK
16 |Cneynanuct 3 0,0718 | 0,004 | 111,421 | 0,494 3 IMEHHUK
17 |CneymanbHOCTb 3 0,0182 | 0,004 | 439,560 | 1,948 3 IMEHHUK
18 |MarucTtp 2 10| 0,0852 | 0,003 | 93,897 0,277 2 IMEHHMK
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3a gonomoroto cepsicis NC (puc. 2.19) 6ynm oTpuMaHi HacTyMnHI pekomeHgaw i
ogo ctatuctmkm KC:

— Google: ynpaBneHue, npeanpusaTUe, asTOMaTU3aUUs, MPOU3BOACTBO,
9KOHOMMYeCKasi, KnbepHeTuka, paboTa, aBTOMATU3MPOBaHHbIe, CUCTEMA, OW3HeC,
npouecc, aHanu3, OfEeCCKWA, MOMUTEXHUYECKMI, MNaHMpoBaHMe, Kadepgpa,
KOH(bepeHuus, paboTa, creymanbHOCTb, 06pa3oBaHmne, 06yUeHue, YHUBEPCUTET,;

— Yandex: 3KOHOMMYeCKasi, KNOepHETNKa, yU4ebHMK, CreunanbHOCTb, Kaeapa;

— Rambler: skoHoOMUYecKas, KnbepHeTHKa, y4ebHUK, CreLnanbHOCTb.

2. 3alyYeHUM €eKCrepTOM 3anporoHoBaHi MOPMOMOriyHI  XapakTePUCTUKK
enieMeHTIB TekcTy (puc. 2.20), SKi npeAcTaBneHi B Tabnuui 2.6.

3. MpeacTaBneHHs CTaTUCTUYHUX | MOPGIOIOTIYHNX XapaKTePUCTUK efIEMEHTIB
(hparmeHTy BeO-LOKYMEHTY Yy BUIMSA4I MaTpuuyi BXIHUX [JaHUX HaBefdeHO Y
Tabnuui 2.7.

4. Ana nobynosu KoHTeKCTHOT SOM 3 meToto oTpumaHHAa KC y NNTools Mr
Matlab 6yno ctBopeHy HepoHHY Mepexxy net=newsom([0 1;0 1;0 1;0 1;0 1;0 1;0 1,0
1;0 1;0 1;0 1;0 1;0 1;0 1;0 1;],[10 10], 'gridtop"), po3mipom 10 10 HelpoHiB i Ha
npoTA3i 20000 enox HaB4YaHHA net.trainParam.epochs=20000 3aiicCHEHO npoueaypy
camoopraHisauii 3a goromoroto yHkuii net=train(net, P), 3a BxigHuin napameTtp P
B3ATO MaTPULLIO BXiAHUX faHuX (Tabn. 2.7). 'pagytoBaHHA SOM (puc. 2.21) BUKOHaHO
3a [JONOMOroH MOCNifOBHOIO0 BUKOHaHHA (hyHKUiT plotsomhits(net, test), and BCix
BEKTOPIB CTOBMLiB test MaTpuLi BXigHUX faHWUX i3 Tabnuui 2.7. Ha KOHTeKCTHI SOM,
AKY C(POPMOBAHO MNiCns rpafytoBaHHs, ACHO BUAHO reOMEeTPUYHWIA MOPSAAOK Y BUTNIAAI
KOrepeHTHUX 06nacTei, oTpuMaHuii ans pisHnx kateropin KC (puc. 2.22).

BukopucTaHHa 3anponoHoBaHOI MeTOAMKN aBTOMAaTU30BaHOro BusABeHHs KC
y BeO-[AOKYMEHTI Ha OCHOBI CTaTUCTUYHUX Ta MOPGOJOTIYHMX O3HAK LLIAXOM
nobyaoBn KOHTeKCTHOI SOM f03B0/1MN10 6e3 BTPATW NMOBHOTU | TOYHOCTI CKOPOTUTU
Ha 25% 4ac oHoBneHHA CAC 3 gMHaMi4yHMM KOHTeHTOM Kadeapw EKIT OHITY, wo
[ae 3MOTy YTPUMYBaTW BUCOKY NO3ULLIKO CaiiTy Ha CTOpiHUI Buaadi pesynbTaTiB [1C i
36iNbWINTK  KiNbKICTb BifBiAyBayiB caWTy — MOTEHUINHUX CTYAEHTIB Kadeapw.
3anponoHoBaHa MeTOAMKA € YHIBEPCA/IbHOK, BUKOPUCTAHHA 1T 0CO6/IMBO aKTya/lbHO

ANA NPOCYBaHHA IHLLMX Be6-pecypciB B yMOBaX 0OMEXEHOCTI FPOLLOBOro OIKETY.
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Tabnuuygs 2.7 — Matpuus BXiAHWUX JaHWX 4NS NpeAcTaB/ieHHst TEKCTOBOr0 (oparMeHTy
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PucyHok 2.21 — Bisyanisauis pesynbTartis npouegypv rpagytosaHHs SOM
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PucyHok 2.22 — KoHTekcTHa SOM i3 TpbOX KOrepeHTHMX 06/1acTei

2.8 HeilpomepexxeBi po3ni3HaBaHHs 06pa3iB ymTadis ny6nivyHoT 6i6nioTekn gns

opraHisauii cnewianiaoBaHoro iHhopmMaLinHOro o6¢yroByBaHHS

CyvacHa nyb6niyHa 6i6nioteka — iH(OPMALIHWIA, KYNbTYPHWA, OCBITHIl
3aKnaf, WO Hafjae PiBHUIA AoCTyn [0 iHQopMauii BCIM KaTeropiam uyuTayiB Ta
BMKOPUCTOBYE aBTOMaTM30BaHi 6i6nioTeyHi iHopmauinHi cuctemmn (ABIC) 3aans
aBToOMaTm3auil (yHKUin 6ibnioTekapa 3 npuabdaHHs Ta NiATPUMKK 6i6nioTe4yHOro
(hoHAY, a TaKoX 06CNyroByBaHHs uMTadiB. Ak npasuno, ABIC cknagaeTbca 3 6as3u
[aHWX Ta NporpaMHoro iHTepeicy 06pobKu faHUX, WO NpeacTaBse co60t0 Habip
(PYHKLIOHa/IbHO 3aKiHYeHUX mogynis (puc. 2.23).

3a BUKOHYBaHUMU (hyHKLiSSMX MOAYNI, WO BXOAATb A0 cknagy ABIC, moxHa
YMOBHO PO34INMTU Ha N'ATb rPyn: KOMMNaeKTauid — aeBTomatu3auis pobotu 3
(bopMyBaHHSi OCHOBHOro Ta nmnepioAMyHOro 6ibnioteyHoro ¢oHgis (OrNbd);
KaTanorizayisa — po3pobka npeaMETHUX eNEeKTPOHHMX KaTasoriB, IHAEKCYBaHHS |
aHOTYyBaHHA npuMipHMKiB OlB®; KHUrosmgaya — aBTOMaTM3aLifd peecTpauii
ynTayiB, a TaKOX 06iKy Buaay i noBepHeHHs eksemnsapie 3 OMNb®d; OPAC (On-line

Public Access Catalog) — oHnaitHOBWIA fOCTYN YMTadiB A0 Katanoris i OMNb®, a Takox
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agMmiHicTpaTuBHuin iHTepdenic (Al) [66]. Mepwi ABi rpynu npusHadeHi ans

aBTomartm3auii pobotn 6Gibniotekapis 3 nigTpumku OlMB® i BigHOCATLCA [0

BHYTPILWHIX MoayniB ABIC. TpeTs i yeTBepTa rpynu MOAYNIB, WO peani3ytoTb (yHKLiT
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aBTOMaTM3aLil NigTPUMKK Aiin 6i6nioTekapsa K nocepegHnKa Mixk untadem i OrNbdP, a
TaKOXX CaMOCTINHUX fi unTaya, AK KopuctyBada OlB®. BoHu BigHOCATHCA [0
30BHIWHIX moaynis ABIC. Al 06'egHye cny>k6oBi mogyni 3 nigtpumkn b, OMNB® |
yntaubkoi b/.

AHani3 gaHunx [67-71] nokasas, WO peasibHi MOX/IMBOCTI cyyacHUX ABIC He
BIAMOBIfAOTL BMMOram, SKi Npea’saBnAlTbCA 3 00Ky umMTadiB 3 opradisauii
cneuianizoBaHoro iHMopmavyiliHo-aHaliTUYHOrO 06CNYroByBaHHA | cyrnepeyatb
(hyHKLiSM 616110TEK Yy pO3YMiHHI 6i6/1i0TeKapiB Ta Cy4yaCHUM noTpebam YMTaroyoro
CycninbCTBa.

P03BUTOK 6i6/1iI0TEYHOr0 06C/YroByBaHHA B HaNpsAMKY aBTomatm3auii QyHKLil
KOMMAeKTauii Bi4NoBiAHO 40 MepeBaXXHMX IHTEPeCiB YnTayiB B YMOBaX 0OMEXEHOCTI
pecypciB, aHaizy KHWro3abesneyeHOCTI Ha OCHOBI YMTaLbKMX BUMOT, peanisauii
3BOPOTHOrO 3B'A3KY 3 yMTayeM, afanToBaHOro 4O MOro rnepesar BUMarae pilleHHs
BaXXKO (hopmManizoBaHOro (iHTeneKTyanbHOro) 3aBfaHHs — PO3ni3HaBaHHS 06pasiB
(PO) umtauis ny6nivHoi 6i6niotekn (YIB). [daHe 3aBfaHHSA MOXe OyTu BMpiLLeHE B
pamKax HEeMpOMEpeXxXeBoro niaxody, SKWW  [03BONUTL  NOGyayBaTWM  SIKICHI
XapakTepucTnkn knacis UMb Ta BMU3HAUUTK MPUHANIEXHICTb KOXHOrO 4ymTava [o
KOHKPETHOIO Kfacy.

Y po6oTi 3anporoHoBaHa [BOPiBHEBa METOAMKA  HEMPOMEPEXEBOrO
po3ni3HaBaHHA o06pa3ie (HPO) Ulb pAanda asTOoMartm3auil  cnewjiani3oBaHOro
6i6nioTeYHO-IH(opMaLiAHOTO 06C/MYroByBaHHS Ha OCHOBI MEPEBaXHUX IHTEPECIB,
BUMOT | Nepe.ar Knacis yntadie. Metoamnka peanizoBaHa 3a 10NOMOror 3acobiB Beb-
cepBepa Apache, cepsepa B, MySql, iHTepnpetatopa PHP i HelipoimiTaTopa
NeuroShell y Burnsgi iHtenektyansHoro mogyns (IHM), skuii Moxe 6yTn B6ya0BaHWi
B CTPYKTYypy T1nosol ABIC.

Bigomo, wo PO BM3HAYaeTbCA SK BifHECEHHs OfepXXyBaHOro ob6pasy Ao
MEBHOr0 K/iacy 3a [0MOMOror BUAINEHHS ICTOTHUX 03HaK, L0 XapaKTepu3yroTb Liel
06pa3s, i3 3arasibHOi Macu HecyTTeBMX 03HaK. Obpa3 NpefcTaBNSAETLCA AK Habip 3 m
CMOCTEPEXEHb, KOXHE 3 AKMX MOXKHA po3rnsgatv fK TOYKY X 3 KoopauHatamu
X1, X2, «..y Xm B M-MIPHOMY NPOCTOPi crocTepexeHb (AaHWX). BugineHHa 03Hak

OMMCYETLCA 3a [I0NOMOrOH MEePETBOPEHHS, SIKE MEPeBOANTb TOUKY X B MPOMIXKHY
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TOUKY Y 3 KOOPAMHATAMU Y1, Ya, ..., Yq B 0-MiPHOMY MpOCTOpi O3HaK, Ae q <m [72].
Knacugikauis — nepeTBOpeHHs, saKe Bifobpaxkae NPpoMiDKHY TOUKY Y B OAMH 3 KNacis
r-mMipHOro MPOCTOpPY pilleHb (4e r — KifbKiCTb Knacie) (puc. 2.24, a). PiweHHs
3aBflaHHsA PO 3anexutb Bif BMOOPY BeMKOI KiNIbKOCTI O3HaK, L0 3abe3rnevyoTb

KOMMaKTHe NnpeacTaB/eHHs 06pasiB 04HOro Kiacy B MPOCTOPi 03HaK.

[TpocTip [TpocTip 03HAK [TpocTip pileHs
CTIOCTEPEKEHD PO3MIPHOCTI q PO3MIPHOCTI I
PO3MIPHOCT1 M

_ . O3HAK —(
Bxigmii ) 5 O O Y ;\WW—RR“
SRR

PucyHok 2.24 — Cxema PO: knacuuHuin nigxin (a); apopisHese HPO (6);

ofHopieHeBe HPO (B)
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Y TuUX BUNagKax, KOAn HasBHI 03HaKM HeAOCTaTHbO MOBHI, HEOAHOPIAHI abo
3allyM/IeHi, 3acTOCOBYHOTb HaByaHHA PO Ha ocHoBi HM — Hellpomepexxese
po3ni3HaBaHHA 006pa3iB, B LbOMY BUMafKy 3amiCTb MOHATTA 00pa3y BBOAUTLCH
MOHATTA Knacy.

Cuctemn HPO MOXXHa po34innTV Ha ABOPIBHEBI, WO CKMafalTbCA 3 ABOX
MepeX Knactepusauii (BUAINEHHS 03HaK) | Knacuikauii, ki HaB4aroTb 6e3 BUNTENS |
3 yunTtenem BIiAnoBigHO (puc. 2.24, 6), i O4HOpPIBHEBI, WO CK1afalTbCA 3 €AUHOI
baraTtoLiapoBoi Mepexi NpAMOro MOLUMPeHHs, WO HaBYaeTbCA 3a [A0MOMOror
BUMTENs, MNPU LUbOMY 3aBfaHHA BUAINEHHS O03HAaK BUKOHYETHCA HelpoHamu
MPUX0BaHMX LLapiB mepexi (puc. 2.24, B).

Mpun peanizauil gopisHeBOT MeToank HPO UTIB nponoHyeTbCA Ha nepLuomy
piBHI BUKOpUcTOBYBaTK Mepexxy KoxoHeHa (Kohonen clastering network — KCN) ans
BU3HAYeHHA KiNIbKOCTI KNacTepiB YMTadiB i BUAINEHHSA TXHIX IHTErpasibHUX ONUCOBUX
XapaKTepuCTUK, a Ha Apyromy piBHi — 6GaratowlapoBuii nepcenTpoH (multilayer
perceptron — MLP) ana BCTaHOB/IEHHA NPUHANEXHOCTI YMTava A0 Knacy 3 neBHUMM
iHTepecamn, Bumoramun i nepesaramu [73, 74]. TlocnifoBHICTb iHOPMALiNHNX

nepeTBOpPeHb ABOpiBHEBOT MeToanKkn HPO UIE cknagaetbed 3 2-X piBHiB (Tabn. 2.8).

Tabnuud 2.8 — MNMocnigoBHICTb iHopMaLiiHUX NepeTBOpPeHb ABOPIBHEBOT METOAUKM
HPO 4rllb

| piBeHb — KnacTepm3sauis 3 gonomoroo KCN Il piBeHb — Knacudikauis 3a goriomoroto MLP
1.1 AHani3z b1 ONB® i umTauis, po3podbka 2.1 KopgyBaHHA BUXIAHOT iHhopMauiT,
LLABIOHIB ONUTYBAILHUX INCTIB, (POPMYBaHHSA | (hOPMYBaHHS TPEeHYBa/IbHOI, TECTOBOI Ta
€/1EKTPOHHOIT aHKETH eK3ameHaL|iiiHOT BMGipoK
1.2 MNonepeaHs 06po6ka, KoayBaHHS BXigHOT 2.2 MopentoBaHHA MLP Ha ocHoBI
IHthopMaLiT, (PopMyBaHHSA TPEHYBa/IbHOT TPeHyBa/IbHOI BUOIPKM
BUBIPKM
1.3 MogentoaHHs KCN 3 MeTor 2.3 MNepeBipka AKOCTi HaB4YaHHA MLP Ha
eKCMNepPUMEHTA/IbHOT O BU3HAYEHHS Yncna TECTOBIl Ta eKk3aMeHaLiiHil BUGipKax

K/1acTepiB Ha OCHOBI TPEHYBa/IbHOI BUBIPKY

1.4 ®opMyBaHHSA IHTErpasibHNUX OMUCOBUX 2.4 ®dopmyBaHHA Tabnuui knacis B b/}

XapaKTepPUCTVK KnacTepis unTauis.
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1 piBeHb — KnacTepusayis:

1.1 AHaniz B} OMNB® i unTayis, po3pobka LWabnoHiB ONUTYBa/IbHUX NUCTIB,
(hopMyBaHHA eneKTPOHHOI aHKeTW. JocnimpkeHHA npoBoamnocs Ha 6asi b OMNB® i
yMTauiB 0AeCbKol HalioHa/IbHOT HayKOBOT 6i6nioTekn iM. M. TOpbKOro, a TakoX psaay
IHWNX MPOBIAHUX MYONIYHMX | €NeKTPOHHMX 6ibnioTeK. ENEKTPOHHa aHKeTa A/
OMUTYBaHHS YMTadiB MICTUTb HACTYMNHI 6/10KKN iHopMaLii: 3BopoTHMIA 3B°5130K (I116,
e-mail, TeneoH), 0cOGUCTMIA OCBITHIN piBeHb (CTaTb, BiK, OCBiTa, cnewianisayis),
aKTUBHICTb (4YacToTa Ta MeTa BiABigyBaHb 06ibnioTekn, nigcrasa Ans Bubopy
niTepatypw), niTepaTypHi nepe.arn. bnok nitepatypHmMx ynogo6aHb po3dineHnii Ha
Nig6nokn  po3BaXkasbHOro, MNPOGEeCinHOr0O Ta  IHWOro unMtaHHA.  T1ig6nokK
npogecinHOro YnTaHHA chopMOoBaHWiA BigNoBiAHO Ao Mepeniky creuiansHocTein BAK
YkpaiHn (puc. 2.25, a). Bcboro untayesi 6yno 3agaHo 28 nutaHb | B MOYaTKOBOMY
aHKeTyBaHHI B350 y4yacTb 30 uMTauis.

1.2 TlonepeaHa 06pob6Ka, KoAyBaHHS BXIAHOT iHpOpMmaLii, opMyBaHHA
TpeHyBa/lbHOI BUOIPKKU. [aHi 3 efIeKTPOHHOI aHKETM MepeHOCATLCA B MOAS 3anucy
NPOMIXKHOT Tabnmui o3Hak B/ uiTtadis. Ha nigcTasi Lux 3anucis popmyeTbes Tabnmus
OMMCOBMX XapaKTepUCTMK 03HaK (puc. 2.25, 6) i TpeHyBa/lbHa BMOIpKa (puc. 2.25, B).
Bigomuii hakT, WO KiNbKIiCTb enoX HaB4aHHA HM MeHLWe ans BXiAHWMX CUTHasIB 3
HY/NbOBUM cepedHiM 6yB BUKOPUCTaHWIA NpyU  po3pobLi CUCTEMU KOAyBaHHS
BiAMOBIAeNW uuTa4viB 3 MofasblUMM MacluTabyBaHHAM, TaK W06 BCi efleMeHTH
TPeHyBa/IbHOI BUBGIPKX onvHUAKCA B iHTepBasi [-1;1]. TakuM YMHOM, TpeHyBa/lbHa
BMGipka by e npeactasnaTy coboro matpuuto 28x30 3 enemeHTamu 3 iHTepsany [-1;1].

1.3 MopgentoBaHHa KCN 3 METOK EeKCnepuMEHT&IbLHOIN0 BU3HAYEHHA yucna
KnacTepiB Ha OCHOBI  TpeHyBa/bHOI  BMOIpKM. BigoMo, WO  HepoHW
CamMoOpraHi3oBaHNX MepeX 3 €AVHUM LLApPOM KOHKYPYHUOro TUMy, MOXYTb OyTu
HaBYeHi BUABMIEHHIO rpyn (KnacTepiB) i3 BXIAHOT iH(hopMaL,ii, AKa Ma€e fesKi 3araibHi
BAaCTMBOCTI. LLlap Ha3MBAETLCA KOHKYPYHOUMM TOMY, LLO B HEMpOHax LbOro wapy
BUKOPUCTOBYETLCA KOHKYpYyroua (yHKLUiA akTmsauii. lMicng npoxomkeHHs Lwiapy
NHINHUX eNeMEHTIB CUTHaIN MOCU/IAKOTLCA Ha 0OPOOKY 3a MPaBUIOM «MEPEMOXKeLb

3a6upae BCe»: cepeq BUXIAHUX CUTHASTIB Y LUYKAETLCA MaKCUMasIbHWIA; 1A0ro Homep
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AHKETA [N ONPERENEHNUS OEPA3A YUTATENSA NYENUYHOM EUBNMOTEKM X1 X2 X3 X4 X5 X6 X7
YBaKaeMble NoCeTHTEN OfEeCCKOR HALWOHANLHOM HayuHOR BHENMOTER M. M. TopbKorol Mbl NPOBOAK M HAYYHOE MCCTIEN0BAHKE N0 TEMe: id OnucaTensHble XPAKTEPUC TVIKN
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1A 0 02 02 -1 -1-04 04 03 A 9 pes,bakanasp,kyneTyp,no mepe He 0:0,0:0:1:0.0,C 4
o 002 0 110507 A 13 nes,cp.npodh. apxuTekT aktneH.cam 0:0.0:0:1:0.0.C 4
1.1 .02 0202 0 40201 0 \ 23 eH B3p NeT cney ucTopuy o Heof 0:0.0:0:1:00C 4 4
1 -1 04075 06086 -1 -07 08 - @ 24 B, criel, 3KoHoM N0 HeoBx,camoo 0:0.0:0.1:0.00 4
t 4 0202 08086 -1 -04 -0803 26 g8, CNel, 3K, akTHBH. camoodp. cn 0:0.0.0:1:000 4
10 001704 4 4 1 1 A @
10 0 -09 086 105 07 07 -03
14 02 -02-020866 05 -01 05 -03 @
1402 108 0 -1-07 08 -03
102 08 09 08 -1 1 -09 -09 07 @ 6 napeHb, acnup,topucT,no mepe Heo 0:0:1:0:0:00.0 6 6
102 0205 068 -1 -1 -07 -08 - 25 napenb, Daxanaep, TexH He akTied,y 0.01.0:0,0.0C 6
11 0209 4 0 4 07 0807 27 napeHb, Hesak Beicw, fus-mar, pase 0:01:0:0:0.0.0C &
1 -1 02 -09 08 11089 07 0 4 napeHb,cnew, TexH, He aktned, gocy 0;1,0,0.0,0.0. 7 7
106 0033 08 -1 04 -07 07 - __'_,_:-"" 21 naperb, Dakanasp, TexH,He aktuen, 0;1,0,0:0.0.0.0 7
1 4 0 -02 08 085 05 -07 -08 -07 28 napeHb,cnewy, TexH.no Heobx yuebH 0;1;0:0:0:0.0.C 7
1 1 02 09 08 0 -1 -04 08 -1 5 NapeHb,cnew, TexH He akTie ooy 1.0,0:0:.0.0.0.C 8
1 44 0 -02 008 05 -05 -02 03 16 wmyi.cp.ner.cnewy TexH.aktuer, npod 1:0.0:0.0:0.0.C 8 g
14 141908 0 4 4 -1 03 17 napeHe,MarncTp, 3k, cp.aktueH,cam 1;0.0:0:0:0.0.C 8
Y 1 1 04 00 08 0 1 08 07 033 22 napeHb, MarncTp, Texd no Heofx, n 1:0,0.0.0.0.0.C 8
11 D008 08 03 05 007 -06 -1 Y o napeHb, cnew, unonor,no Heodx, Hi 1;0,0:0:0:0.0.C 8
30 1 4 04 09 08 0 1 05 05 -03 30 30 napensb,npody TexH, no Heobx y4ebn 1:0:0:0.0:000 8

B r i

PucyHok 2.25 — Pe3ynbTaTtu eTanis nepLioro pisHa metoankn HPO UrEb:
eM1IeKTPOHHa aHKeTa (a); onmMcoBa XapakTepucTrKa 03HakK (6); TpeHyBa/lbHa BUOIpKa

(B); Tononorisa KCN (r); kapta KoxoHeHa (4)



151
jmax = argmaxj {y;}. OctaTouHO, Ha BWUXOAI CUrHa/Jl 3 HOMEPOM jmax [OpPIiBHIOE
OAVHULI, pewTa — HYMH0. AKWO MakCMMyM OfHOYaCHO A0CAracTbCA ANS AEKi/bKOX
jmax, To abo npuiiMaroTb BCi BIAMOBIAHI CUTHANN PIBHUMM OAMHULI, ab0 Ti/lbKK
nepLumnin y cnucky (3a 3rofoto). [Ans CTBOPeHHsi camoopraHizoBaHoro wapy KCN 3a
aonomoroto Heipoimitatopa NeuroShell HeobXigHO BKa3aTW KiflbKiCTb BUXIAHUX
HelpoHiB (KnacTepiB) B AKOCTI Mipu CycCigcTea, Ha NiAcTaBi AKOI BU3HAYAETLCH
OKONMUA «HENpPOoHa-NepeMoXUs». Y XOAi EKCMePUMEHTY KiNbKiCTb K/acTepis
3MiHIOBaNOCs B iHTepBani Big 2 Ao 9. Halbinbll piBHOMIPHWIA PO3MoAin efleMeHTiB
TPeHyBa/IbHOI BUOIPKK 6yN0 JOCArHYTO Ana 8 knactepis (puc. 2.25, 1) npu ubomy
KI/NIbKICTb €/TEMEHTIB Y KOXXHOMY KacTepi Ko/imBaeTbes Big 6 Ao 2 (puc. 2.25, o).

1.4 ®opMyBaHHA IHTErpasbHUX OMUCOBMX XapakTepuUCTWK KracTepis. Ona
peanisauii 3BOPOTHOrO 3B’A3KY 3 4YMTayeM, afanToBaHOro [0 WOro iHTepeciB Ha
nigctasi Tabnuui ONUCOBUX XapaKTepUCTUK 03HaK (puc. 2.25, 6) 6ynn copmoBaHi
IHTerpasibHi OMNMCOBI XapaKTePUCTUKN OTPUMaHMX KacTepiB, AKMM MOXHa YMOBHO
[aTv Taki HaliMeHyBaHHSA: (PINOCOMCbKO-rymMaHiTapHuUi, eKOHOMIKO-HPULNYHWIA,
couianbHO-KOMYHiKaUiiHWI, KyNbTYPHO-eKOHOMIYHWIA, TEXHIYHWIA, Crieliani3oBaHui,
(hi3MKO-TEXHIYHWUIA | YHiBEpca/bHUIA

2 piBeHb — Knacudikawis:

2.1 KoflyBaHHs BUXigHOT iHChopMmaLii, hopMyBaHHS TpPeHyBa/IbHOI, TeCTOBOI Ta
eK3ameHauiHoi B16IpoK. B gaHWiA Yac BiACYTHA YHiBepcasbHa MeToAMKa nobynosu
BMOIPOK HaBYaHHA 3 yunTenem. Habip HaBYa/ibHUX NPUKNaAiB, WO CKNagaeTbCa 3 nap
(<BEKTOP BXO[Y — BEKTOP O3HaK> <6aXKaHWIA BUXig — HOMepP Knacy>) (hopMyeTbCA 3a
bakaHHAM KOopucTyBaua, SKUA [o6pe OPIEHTYETLCA B 06’€KTi AOCMimKEHHS. Tpw
LIbOMY HeoOXIiAHO BUPIWNTW ABa 3aBAaHHA: BM3HAYEHHS PO3MIPHOCTI HaBYa/IbHOro
BeKTOpa i po3mip HaB4Ya/ibHOT BMOIPKKU. Tpy 3afaHii KiflbKOCTi 03HaK PO3MIpHICTb
HaBYa/IbHOTO BEKTOpa 3a/1IeXWTb Bif cnocoby npeactaBneHHs 6axaHoro smxogy. Y
X0/ eKCNepuMEHTY BUACHW/K, L0 KpaLly BrEBHEHICTb (PI3HULA MiXK MaKCUMa/IbHUM
3HAYEHHSIM BMXOAY | 3HAYEHHAM HaNGIMKUMM [0 MaKCUMasibHOro) MLP MOXIMBO
OTPMMATK NPU NofJaHHI 6axXaHOro BUX0AY 3 A0NOMOroH BEKTOPa, KOMMOHEHTM AKOTO
BiAMNOBIAAOTL Pi3HMM HOMepaMm KnaciB Y1, ... Y8. Mpu LiboMy i-a KOMMOHeHTa BeKTopa

BignoBigae i-my Knacy (puc. 2.26, a).
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X1 X2 X3 X4..X27 X28 Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8
male age study .. t ufvihl vih2 vih3 vihd vihd vihg vih7 vih8
1
30
31 4 1 04 08.. 105 1 0 0 0O 0O 0O 0O O
106 04058. 1 4 0 0 0 0 0 1 0 0
1 1 04058 4 1 0 0o 0 0 1 0 0 0
- TECTOBAA BbIGODKa - .
102 02008.. 4 0o 0 0 0 0 1 0 0 0O
40 1086 02 06. 4 0 0 0 0 0 1 0 0 O
41 1+ 1 1008. 0 1 0 0 0 0 O O 0 O
4106 065042. 1 1 0O 0 0 0O O 0 0 O
102 0803. 1 4 0 0 0 0 0O 0 0 0
4 0 02 02 4 4 0 0 0 0 0O 0 0 0
... ... 3KsameHauMoHHaA sbibopka .
1 41 1008. 1 4 0 0 0 0O 0O 0 0 O
1 1 0408. 1 1 0 0 0 0 0O 0 0 O
i00 1 4 1033 1 4 0 0 0 0 0 0 0 O

a )

CKOO id fio mail phone  Klass
0.0065 - 1 Mopozoeckui 1110, - 06768252348 1
2 Bypedrn HA. blutasha@ukr. net 1
3 HepowmHa Enena Ban - 0876003118 4
0.0060 4 Maewroc NMeonuy Mupocnasoeuy  nooki@ukr.net 7
5 MNeBanyyk AnekcaHnp pingtEyande.ru a
0,0055- B Ycos Anekcanap Bacunbesny axcube@gmail com 4
7 ToH4apoea AHHa BukTopoeHa annagancharova@hotmail corm - g
8 HepowmHa E.C. - 0973593026 4
0,00501 9 Maenoea H.N - OB345465939 4
10 NoeseHko A.C. - - 1
0,0045 1 11 Topenkvha O.B. 1
12 CaeHko AHHE ANekCaHIPOEHA anjuta_si@mail. 1
13 Wredan HO.B. - 097B405968 4
0 3792 _ _
N mHKTa 14 Monoea Mpuia Bukropoena popava_irish@Email. ru 1
15 Ocaguyk H.A. . 0952448021 1
B 16 Berneld Bragumup Bukropoery strel573 1@ mail.r 8
17 Konoeanenko Meoprui Buranseemy georgeu@bk. a
18 OoHey AHHa CepresgHa kaults@yandex us 1
2 XCKI'I [—Bxiz | 19 MpowwHa Hatanka CepreesHa natkegmail.ru 4
P A \ A *?E;:_i)ﬂ 7__._ 20 Mmuenko C.T - OB76022753 4
0,8
AT
[\ /
NN
02 -
LN AN ] e
3 32 33 34 35 36 37 38 39 40
r A

PucyHoK 2.26 — Pe3ynbTatu eTanis Apyroro pisHa metoamku HPO YIIB: Bubipku
MLP (a); apxiTektypa MLP (6); cepefHs noMUnKa TpeHyBalbHOI BUOIPKHN (B);

noMmKa TecToBOT BUBIpKK (r); CTpyKTypa Tabnuui untadis b/ (4)
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[nsa hoopmyBaHHS BUOGIpoK 6yno BukopuctaHo 100 aHKeT ynTadis. [Mpu LUboMy 3

BUXIAHUX [aHUX Oyno BUAINEHO TPU MIAMHOXMHW: TpeHyBaibHa (training set),
TectoBa (validation set) i ek3ameHauiriHa (test set) (puc. 2.26, a), wo cknanm 30, 10 i
60 npuknagis BUOIPKM BIAMOBIAHO.

2.2 MopentoBaHHA MLP Ha OCHOBI TpeHyBa/lbHOT BUGIPKKU. st TPULLIAPOBOTO
MLP 3 28, 21 i 8 HeilpoHamu Yy BXigHOMY, MPWXOBaHOMY i BWXIiAHOMY LLapax
(puc. 2.26, 6) cepegHa nomunka 0<0,001 ana TpeHyBasibHOT BUGIPKK Byna AoCArHyTa
3a 3792 umkny HaB4yaHHA (puc. 2.26, B). Npn LbOMY BMKOPUCTOBYBASIOCS MaKeTHe
HaBYaHHSA 3i 3BOPOTHIM PO3MOBCIOMKEHHSAM MOMWIKWA B MOELHAHHI 3 MOPOroBUM
anropuTMOM  ONTUMI3aLIT 33 €eBPUCTUYHOK CTpaTerietd  3mMiHW  30i/bLLEHHS
napameTpiB, WO HaCTPOKKTLCA — TurboProp npu nocnifgoBHOMY Mpea’ABAEeHHI
TPeHyBa/IbHUX NPUKNaLiB.

2.3 MNepeBipka AKOCTI HaByaHHA MLP Ha TecToBiii Ta ek3ameHauiiHii
BMOipKax. LLlo6  KOHTpOsoBaTM  MOKAa30BICTb  TPeHyBa/lbHOT  BUOIPKMK
BUKOPWCTOBYBa/lacA TecToBa BWOIpKa, O SAKOI Ha MOYaTKOBi (pa3i HaBYaHHS
3MeHLLYBasIacs Tak Xe AK i 0 A4/19 TpeHyBa/IbHOT BUBIpKKU. Konn o Ans TeCToBOI BUGIPKHM
MoynHae 36iMbLUYyBaTUCA, Lie 03Hauae, Wo B MLP nposBnseTbCcs ePekT nepeHaBYyaHHS.
Mpn UbOMY (DIKCYETbCA HOMEP LMKNY, Ha AKOMY O TecToBOi BWOGIpKM 6yna
MIiHIMaNIbHOHO, i BIZIHOB/HOKOTHLCS 3HAYEHHS Bar i 3millleHb MLP i BignoBigHa 10BXWHa
BMOIPKN BM3HAETLCA MpPeACTaBHULbKOK. oMunKa Ans ek3ameHaliniHoT BUGIpKK He
BMKOPUCTOBYBasilaCsi B MpPOLIeCi HaBYaHHA, a 3acTOCOBYBasiac [NS1 MOPIBHAHHSA
0064NC/IOBAHOrO | 6GaXkaHOro 3HaYeHHA BMXIAHOro BekTopa (puc. 2.26, r).

2.4 dopmysaHHA Tabmmui knacis B B[] uMTadis. Ha 3aknw4yHOMy eTani B
Tabnmuyto B, unTadiB A0daETbCA None 3 HOMepoM Knacy (puc. 2.26, a), 40 AKOro
[aHoro ymntaya sigHecna HM knacudikauii. Hagani BAKOPUCTOBYHOUMN MOANGIKOBaHY
TabNMUK unMTadiB i TabnuUUK HTerpaibHUX OMUCOBMX XapaKTepUCTUK KacTepis,
MOXHa OpraHi3yBaTi afanToBaHWin 3BOPOTHIlA 3B’30K 3 UMTa4aMu y BUTMISAI LLiTIbOBUX
IHAMBIAYAIbLHUX | FPYNOBUX NMOLUTOBUX PO3CUIIOK.

Takum 4ynMHOM, 3BefieHa Tabnuua ymTadie i Tabnnusa iHTerpasibHUX OMUCOBUX

XapaKTepUCTUK  KNacTepiB €  OCHOBHWM  iH(hopMauiiHUM  3a6e3neyveHHAM
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aBTOMaTN30BaHOrO CreLlianizoBaHOro iHpopmMaLiitHoro o6¢nyroByBaHHs Knacis YIb,
fKke BOypoBaHe B icHywuy ABIC (puc. 2.23) i mopudikye B[, uutauis. Lle
iHhopMaLiiiHe 3abe3neyeHHA [ae 3MOry OpraHisyBaT¥ npoueaypy MoLTOBOro
pO3CuNaHHA 3anpoLLeHb Ha 6ibnioTeyHi 3axoau. Mpu ysomy Al ABIC (puc. 2.23) Tak
camo MOAMMIKYETLCA. Y HbOro [J0JAETbCA eKpaHHa (hopma 3 MOXX/MBICTHO BMOOpY
BIANOBIAHOCTI KNaciB uMTayviB onucy 3axody 3 COUIOKY/bTYPHOI Ta NPOCBITHULLKOI
po60TH, WO NPoBOAUTLCA 6ibnioTekoto. NS 3amoOBHEHHA (OpMKU agmiHiCTpaTop
KOPUCTYETLCSA €KPaHHOK (POPMOK0 3  Ony6/1iIKOBaHMMM  3MICTOM  IHTErpasibHux
OMUCOBMX XapakKTepuUCTUK. Y pe3ynbTaTi OnucaHoi asTomatu3auil (opMyeTbCs
TabnMua 3anpolleHb Ha 3axif rpynu uutadis, 3a AaHWMK AKOI 3A4IACHIOETLCA
aBTOMaTn3oBaHe [MOLITOBE PO3CWUNAHHA  3anpolleHb. BukopucTaHHsi  Takoro
aBTOMaTN30BaHOro creLiani3oBaHoro iHpopmawiiHoro o6cnyrosyBaHHs Knacis YUIMb
Yy CBOKO Yepry fasio MOX/IMBICTb 3a0LLaANTYM FPOLLIOBI PECYPCH 38 PaXyHOK CKOPOYEHHS
KIfIbKOCTI MatepiafiB, WO PpO3CUNA0TLCA, NIABULLNTMA MNPOAYKTUBHICTL Mpaui
6i6ni0TeKaps 3aBAAKM 3HVXKEHHIO Yacy Ha (POPMYBaHHSA CMUCKIB TUX, KOMY 6yayTb
HagicnaHi 3anpoLUeHHs, 3MEHLUWTKX KifIbKICTb MaTepianis, SKi MOMWUIKOBO Haacwuiae
6ibnioTeka, MigBMLLMTL BMOIPKOBICTb Ta afpPeCcHICTb [AOCTaBMsAHHA 6i6Mi0TeYHOI
IHpopmaLlii, BNpPoBagMTL [LOAATKOBI MApPKETUHIrOBI MOCAYru, OTpMMaTy LOAATKOBI
nepesarv B KOHKYpeHUiT 3 iHWKMK 6ibnioTekamu.

3anpornoHoBaHa MeTogmka HPO UMb ang aBTOMartm3auii cnewjiani3oBaHoro
6i6nioTeYHO-IH(opMaLiAHOTO 06C/YroByBaHHS Ha OCHOBI MEPEBaXXHUX IHTEPECIB,
BUMOT | MepeBar KnaciB 4ynMtayiB € yHiBepca/bHOI | MOXe OyTu 3acTocoBaHa Oy/b-
AKUMW  NYONMIYHUMI B16NI0TEKAMM, L0 [AOMOMOXEe 3a/ly4YUTVM HOBUX uUMTadiB 3a
paxyHOK MiJBWLLIEHHS OMNepaTMBHOCTI OMNpaLOBaHHSA 3anuTiB Ta MOBHOTM 380BOJIEHHS

3aMOBJIEHb.

2.9 YnpaBniHCbKi iHpopMaLiiiHi CUCTEMI 3 BUKOPUCTAHHAM pPerpeciiHoro aHasniay

MpW OLiHIOBaHHI KpUTEPITB AKOCTI OCBITK

Ha nouatky XXI cToniTTa TpaHcgopMaliiHi npouecu B CUCTEMI OCBITH

YKpaiHu npueenun 4o HeBiAnoBIAHOCTI NPOGECINHUX BUMOT [0 BUMYCKHUKIB BULLNX
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HaBYa/flbHMX 3aKnafiB 3 60Ky poboTodaBuUiB i KBasidhikaliiHUX HaBUYOK Cammx

BUMNYCKHWKIB, AKI BOHW OTPUMYIOTb Ha 6a3i BH3. BuHukatoTb AMCKyCIi Npo Te, AK
yNpaBnATK AKICTIO BULWOI NpodeciiHol ocBiTW. 3apa3 3abe3nevyeHHs AKOCTi OCBITU
PO3rNAAAETbCA AK He0OXigHA YMOBA KOHKYPEHTOCMPOMOXHOCTI camoro BH3.

[Ona BUPIWEHHA BUHUKAMX Npo6feM B KOXXHOMY BH3 noBuHHI ByTn
PO3p06/IEHI: cuCTeMa YrpaBiHHA SKICTHO OCBITW; CUCTeMa MOKa3HWKIB SKOCTI;
MeTOAMKa OLIHKM KpUTEPITB AKOCTI OCBITK 3 BCTAHOB/IEHUM MapamMeTpam.

BennyesHy KinbKiCTb npaub MPUAIIEHO OUIHLI pe3ynbTaTiB HaBYaHHA |
BLOCKOHA/IEHHIO OCBITHIX nporpam [66]. OgHak aHasi3 HayKOBWX POGBIT, MPUCBAYEHNX
npobnemam OUIHKM SAKOCTI BWLWLOT OCBITW, MOKasye, WO [JaHi 3aBAaHHA [oci
nepebyBaloTb Yy cTagil BupiweHHA npo6semu. OCHOBHMI HeJoMiK ICHYHUMX
BHYTPILHIX | 30BHILIHIX MeTOAIB OUIHKW AKOCTI BMWOI OCBITM  Lie OpieHTauis
MEeTO/iB KOHTPOMIO Ha MepeBipKy AOTPMMaHHA BMMOI CTaHAapTiB, & He Ha OLiHKY
CTYNeHs 3a0BOJIEHHS NOTPeb poboToAaBLA Ta CamMoro NoTEHLiNHOro npauiBHMKa. Ha
XaNb, BIACYTHI IHCTPYMEHTapin MepeBipKA SKOCTI OCBOEHHA | (DOPMYBaHHSA Y
BUMYCKHUKIB 3ara/lbHOKY/IbTYPHUX | MPOMECIMHUX KOMMETEHLiN i rpoMagsaHCbKNX
AKOCTeW 4na cucTeMMn NIATPUMKM poboTofdaBus Ta YnpaBiiHHAM iHTENeKTyalbHOro
NpoayKTty. Po6oTofasLi 3 pi3HWX ranysein BUCYBatOTb Pi3HI BUMOrM A0 MPOMECINHNX
HaBMYOK BUMYCKHWKIB. KpiM TOro, Ha nepenik BUMOr A0 NPOQeciiHMX HaBUYOK
BUMYCKHWKIB Ta TX 3HAYMMICTb BMN/IMBAKOTh Pi3HI hakTopu [66].

LLLo6 uinecnpsamoBaHO i CUCTEMHO BMAMBATW Ha SAKICTb, HEOOXIAHO SKICTb
MepeTBOPUTM Ha KiNIbKiCTb, TOOTO B BMMIPIOBaHI MoKasHMKW. CKNafHICTb Mondrae B
TOMY, L0 Pi3HI 3auikaB/ieHi CTOPOHW Nif AKICTHO OCBITU MarOTb Ha yBa3i 30BCIM Pi3Hi
peui PiBEHb 3HaHb, TOOTO YCMILWHICTb, OUIHKW, AOJaHYy BapTiCTb. Y [AaHOMY
AOCNiKEHHI MOBa Mige Npo OLiHKY AKOCTI OCBITU BMMYCKHMKA MO Oro BKnagy B
ycnixX AifbHOCTI KOMNaHii 3 nornsgy pobortofasud. OCKiNIbKM METOK HaBYaHHA €
NiAroToBKa A0 NPOgECiMHOT AiSNbHOCTI, TO TifIbKX NPeACTaBHUKWA Tiel YM iHLWOT
npoecii, MOXYTb HalKpalle OUIHUTK AKICTb NIAroToBKW. OfHAK He B KOXHIil

npodecii icHy0Tb NpoeciriHi cTaHAAPTW | He BCi rOTOBI 10 TaKOro Migxoay.
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BUMipHNKOM AKOCTi OCBiTK € BUMOIM po60ToAaBLIB A0 NPOMECIAHNX HABUYOK

BUMYCKHWKIB MEBHOI cneyianbHOCTi. PoboTogaBui 3i  cdepr  €KOHOMIYHOro
ynpaBniHHA NPea'sBAsa0Tb 40 NPOMECIMHNX HABUYOK BUMYCKHUKIB, K NpaBuo, Taki
BUMOIM 3 [ABOX KaTeropin  npodeciviHi AKOCTi i 0COOUCTICHI XapakTepuctuku. Ao
KaTeropii «npogeciiHi AKOCTi» BiJHECEMO: 3ara/ibHOTEOPETUYHY MiArOTOBKY, PiBeHb
6a30BMX 3HaHb NporpamyBaHHA, pPiBeHb 6a30BMX 3HaHb OCHOB YMpaB/iHHA 6a3amu
[aHWX, piBeHb 6a30BMX 3HaHb B MPeAMETHIl ranysi, piseHb 6a30BUX 3HaHb B 06/1aCTi
iHhopMaLinHMX CUCTEM | TexXHOsMorin B YynpasBniHHI Ta iHWIi. [lo KaTeropii
OCOOUCTICHMX XapaKTEPUCTUK BiJHECEMO: Bi4NOBIAAIbHICTb, HAMOPUCTICTL Y
BUKOHaHHI, NOPAAHICTb, aKTUBHICTb, MYHKTYa/lbHICTb [66].

Ane HeoOXifHO BpaxoByBaTW HeCTabi/IbHICTb MOMITUYHOI Ta €KOHOMIYHOI
cuTyauil B YKpaiHi, ka MOXe BMAVHYTU Ha 3MiHY MNPOMeCcinHUX i 0COBUCTICHUX
BUMOT [0 BUNYCKHMKA MOTEHLINHOro npauiBHMKa ipmu.

BignosigHO [0 BCTAHOBMIEHMX KPWUTEPITB OLIHKA MPOEKTYTbCA BUAU
HaBYa/IbHOI  [iANLHOCTI  CTydeHTa, (OpMU opraHisauil HaBYa/bHOro npoLecy,
KOHTEKCT Ta YMOBM LiSA/IbHOCTI MPW BMKOHAHHI 3aBAaHb, PO3P06/A0TLCA HaBYa/lbHI
martepianu, pekomeHgauii Ta nigTpMMytodi  3acobu. T1ig  KpUTepieEM OLIHKK
PO3YMIETLCA OMWC TOrO, WO MOBWHEH BMITU CTYAeHT abo BWMYCKHUK, W00
NMPOLAEMOHCTPYBATK AOCATHEHHS TOTO UM IHLLOMO pe3y/bTary HaBYaHHS.

Bunyckatoui Kadegpn ANnd BU3HAYeHHA AKOCTI  BiAMOBIAHOCTI  BMMOram
poboTodaBLiB Ta NiATPUMLUI NPUIAHATTA PILLEHHA NPO NPUMAHATTA CMiBPOGITHMKA Ha
poboTy Mornm 6 opraHi3yBaTu, CBOro pody, rpyny CniBpOGITHUKIB 3 BM3HAYEHHS
pPenTuHry [66].

Y xofi gocnimpKeHHs 6y BUuAiNeHi Taki NpuBaTHI KpUTepii AKOCTI:

OCBITHI Lini I nporpamu;

npodeciiiHa NigroToBKa;

BUKNadaLbKWA CKnag;

martepiasibHO-TeXHIYHa 6a3a;

(hiHaHCOBa 3a6e3MeYeHICTb.
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BianoBigHO MO KOXHOMY KpUTEPito Oy BUAINEHI NMOKa3HUKM, SKi MaloTb AK

KIIbKICHI, TaK i AKICHI 3HayeHHs. [n19 1X OLiHKM MPOMOHYETLCA BUKOPWUCTOBYBATU
CTaTUCTUYHWIA | perpeciiHnin aHanis.

KomnsiekcHa oujiHKa nosisirae B NOLWYKY IHTErpaibHOro KPUTEPIt0 AKOCTI OCBITH
I 3BOANTLCA O0:

— BW3HaYeHHA CepefHiX BaroBMX KOegILIieHTIB, AKI XapaKTepusytoTb CTYMiHb
BMN/IMBY BUXIiAHMX MOKa3HUKIB Ha KpPUTepPIid AKOCTI OCBITM (METOAN CTATUCTUKN);

— MNOLWYKY MOMNPaBOYHUX KOe(iLieHTIB A1 YTOUHEHHS (YHKLIT (perpeciiHi
meToam) [66].

Y pe3ynbTati NPoBeLeHHSA PerpecinHOro aHanisy Ha OCHOBI (DAKTUYHWUX AaHUX
3 BUKOPUCTaHHAM MeTO/ly HaiMeHLLMX KBaapaTiB 6yAyeTbCA PIBHSAHHA perpecii (2.24):

y B, Bx B,x, Bx, .. B X, (2.24)
ae y — Bi[iNOBIiAHWI NPUBATHUI KPUTEPI AKOCTI OCBITU, X; — HE3a/eXHIi NOKa3HUKMK, B;
— BaroBi KoegiLieHTN.

PiBHSIHHS perpecii 403BONSE OUIHUTY CTYNiHb BM/IMBY NapaMeTPiB Ha 3a/1eXXHY
3MIHHY | MPOrHO3yBaTW 3HAYEHHS 3a/1€XKHOT 3MIHHOT.

[na ouiHKM agekBaTHOCTI MO6YyA0BaHOrO PIBHAHHA perpecii 064MCOTLCA
Koe(iLIEHT 3arasibHOi geTepMiHauii, KoegilieHT MHOXWUHHOI Kopensuii, CTaTUCTUKa
[ap6iHa YOoTCOHa, cTaHAapTHa NOMWKa PiBHAHHS perpecii, F-Kputepili [66].

[na  aBTOMaTM3auil npouecy nobyaoBM pPerpecinHol  mModeni  MoXHa
ckopuctatucs naketom MS Excel i gna 3agaHoro gianasoHy BUXIAHUX MOKa3HWUKIB
3aCTOCyBaTh (hYHKLIIO «/TiHIHI», iKka pO3pax0oBYe 3HAYEHHS BaroBUX KOe(iLiEHTIB.

OTpuMaBLUM 3HAYEHHSI NOMPaBOYHMX Ta BaroBMX KOe(iliEHTIB, MW MaemMo
(hYHKLII0, AKY LUYKaeMO. 3BaXeHa CymMa BCIX (YHKLIA KpuTepiiB Jae iHTerpasbHWiA
KpUTepiil AKOCTI OCBITH.

[aHa mMeTofAMKa [03BONSE BECTU MOCTINHWUIA MOHITOPUHI SKOCTI OCBITU Ta 3a
OLIHKamMW KpuTepiiB (hopMyoBaTh pekomMeHdauii Wwoa0 nigBULLEeHHA eeKTUBHOCTI

HafaHMX OCBITHIX MOCAYT.
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2.10 Onepauii Ha pyHKy FOREX

2.10.1 CnekynaTMBHa MapXXuWHa/lbHa TOPriBAA AK  (PakTop BNAMBY Ha

BONATU/ILHICTb Ta MIKBIAHICTb Ha pyHKY FOREX

FOREX — ue MiXXHapogHWA BaNlOTHWUIA PUHOK, LLO BK/KOYAE BCi onepauii 3
KyniBni-npogaxy iH03eMHOI Ba/ItOTK Ta onepauil 3 HagaHHA NO3NYOK Ha KOHKPETHUX
ymoBax. Lle pHOK BifIbHO KOHBEPTOBaHMX Ba/ItOT, fi€ 3 1971 poKy, Konm 6yna BBeAeHa
cucteMa nnaBaluMx BalOTHUX KypciB. Kypcu BiSIbHO KOHBEPTOBAHUX BaOT
BM3HAYat0TbCA CMiBBIAHOLIEHHAM MONUTY | MPONO3unLii, NPOTe Aep)KaBa rpae akTUBHY
PO/b B LbOMY Npoueci [76].

PruHok FOREX (hyHKLIOHYE LiN04060B0O NPOTArOM po604Oro TWXKHS, onepawii
3AINCHIOTLCA Yepes rnobanbHi iIHPopmaLiiHi cUCTEMM, YHacHUKaM ANs 30iACHEHHS
yrof 4ocuTb matu goctyn B IHTepHeT. OCHOBHI YYaCHUKWN PUHKY: LIeHTpasibHI 6aHKu,
KOMepUiliHi 6aHKW, YYaCHMKM BantOTHMX 6ipX, IHBECTULIAHI (hOHAM, GPOKEPCHKI
KOMNaHiT, hipMu, WO 34iNCHIOTb 30BHILLIHLOTOPrOBe/bHI onepauii, npuBaTHi 0cobu.
Cnif 3a3HaunTK, WO BU3HAYAIbHUM 4NS PYXY LiHW € noniTka (4iT) npoBiAHMX KpaiH,
THK i THB. 3a kpuTepiem BMANBY Ha LjiHY YYaCHWKIB PUHKY MOXHa KnacuikysaTu
HaCTYMHMUM YNHOM: MapKeT-MenKep — hakTUYHO BCTaHOB/IHOE PUHKOBI LLiHW | pAA0BUIA
YUYaCHUK PUHKY, KA NO BiJHOLLIEHHIO MapKeT-MelKepy € MacvBHUM YYaCHUKOM, i
AKWUIA MOTOMKYETLCA ab0 He MOroKYeTbCA Ha 3arnponoHOBaHi MapKeT-MeliKepom
ymoBM. Bucoki obcaru yrog, Wwo focaratote 1-3 Tp/H. [0M1apiB Y [eHb, BefNYesHi
060pOTK PO6NATL LIEM PUHOK Y BUCOKOMY CTYMeHi NMiKBIAHMM, Aatoum MOX/IMUBICTb
3aBXAW 3HaNTW NoKynus abo NpoAasus BasIlOTU. TONOBHMMW Ba/IOTaMK, Ha YacTKy
AKUX Npunagae OCHOBHWIA 06cAr BCix ornepaui Ha puHKy, € gonap CLUA, eBpo,
aHrNINCbKNIA (DYHT CTEPAIHTIB, AMOHCbKA i€Ha, LWBeLapPCbKNA (PpaHK.

Mepesaroto pyHKy FOREX € npuHUMN Map>KnHanbHOI TOPriB/i, CyTb AKOro B
TOMY, LLIO KNiEHTY HadaTb KpeauTHe nnedve B 100 i GinbLue pasis BULLIE AOr0 KOLLTIB

NS 30iicHeHHs yroan. MPUHUMN KPeAUTHOTO M/eya BUPAXKAETLCS Yepe3 MOHATTS
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«MapXxa» — HeobXifHWI BIACOTOK Bif CyMM yroan, Ky Tpenaep NoBUHEH PO3MICTUTH
Ha paxyHKy y 6pokepa. ®PakTnyHa Cyma KOLLTIB, PO3MILLIEHMX HA OCOOUCTOMY paxyHKy
Tpenaepa, BiAKpMTOMY Y 6pOKepa — Lie CTPaxoBuid AeN03UT, IKMIA CNYXUTb 3aropyKoro
NPU HafaHHI KPeaWTHOro rnsjeya. YNpaBniHHA KPeAUTHUM MieyeM — Le BaX/vBa
CK/MafoBa poboTu Tpeigepa. Y CBOI po60Ti BiH CNMPaETbCS Ha [1BA OCHOBHUX BUAM
eKOHOMIYHOro aHanidy: hyHaameHTa/lbHWIA aHani3 | TEXHIYHMIA aHanis3.
dyHaaMeHTaNbHUA aHanis peanidye nigxig A0 MNPOrHO3yBaHHS AUHaMIKM
Ba/IIOTHUX KYPCiB HAa OCHOBI 3MiHW EKOHOMIYHMX MOKA3HWKIB, MOMITUYHMX MOAiN,
YYTOK i iHpOpPMaLiAHOrO HACTPOD PUHKY.

TexHiYHMI aHani3 — ue nigxig A0 NPOrHo3yBaHHS Ha OCHOBI BUBYEHHS
MaTemMaTU4HUX i rpagiyHMX 3aKOHOMIPHOCTEN B PYCi LiiHM 3a MUHYNUIA Nepiog yacy.
TexHiYHMI  aHani3 nokasye Tpehgepy, WO BigOYyBaeTbCA Ha PUHKY, a
(hyHAAMEHTA/IbHWIA — Aa€ MOACHEHHA NPUYMH TOTO, WO BifOYBaETLCA, i MOX/IMBOCTI
OLiHK/ MainbyTHbLOTO.

OCHOBHMMU [Kepenamun iHopmauil 4na nposefeHHA (yHLaMeHTa/IbHOro Ta
TEXHIYHOro aHani3iB € MiXkHapoaHi iHpopmauiiHi areHTcTBa — THK: iHhopmauiiHe
areHTcTBo PeitTep, 3acHoBaHe B MO3aMUHY/IOMY CTOMITTI; AMEPUKAHCHKNIA
iHhopmMaLinHMiA KoHuepH Dow Jones & Company, 3acHoBaHuiA B 1882 poui, i 6yB
MepLUOLO B CBITi OpraHisaLlieto, CTBOPEHOIO 415 360py, 06p06KM | aHani3y (hiHaHCOBO-
eKOHOMIYHOT iHopmauil; iHopmaliiiHa cuctemMa bnymbepr, TepMmiHanM SKOi
BUKOPUCTOBYIOTb  (haxiBUi HanbINbLMX (iHAHCOBMX (ipM i (OHAOBUX 6ipX;
MDKHapoAaHa cuctema TeHMop, fAKa cheuiani3yeTbCad Ha HafaHHi  (hiHaHCOBOI
IHopmaLiT B peXxunmi peasibHOro yacy, Ta iHLui.

CKfafoBoK 4aCTUMHOK CTPYKTYpU (POHAOBOrO PUHKY € TOPriBAA akuiamu,
(b’toyepcamu, iHAeKcamu, BailoTaMy Ta IHWUMWU (PiIHAHCOBMMMW THCTPYMEHTaMK. Y
AaHOMYy MiAPO34iNni Po3rnafacTbCa BMANB MapXXUHa/IbHOI CNEKYNATUBHOT TOPriBNi
3a3HayYeHnX (PIHaHCOBMX IHCTPYMEHTIB Ha X JIKBIAHICTb | BOMATWIbHICTL Ha
(POHZ0BOMY PUHKY. [N BIACTEXEHHA PO3BUTKY Pi3HUX CKNaA0BUX POHLOBOIO PUHKY

YKpaiHun BukopucToBytoTbes iHaeken NdTC, KAC-20 i SB50.
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IHgekc MPTC, gknil NpeAcTaBnse Hawl (DOHAOBUIA PUHOK 3a KOPAOHOM,

3’BMBCS B KiHUi 1997 poky. Lleil iHAeKC aHanidye akuii KoMNaHiil pisHMX cdep
eKOHOMIKW: eHepreTuka, Hara, ras, Metanypria, Ximisa, MawMHOOyayBaHHSA, XiMis,
TeNeKoOMyHiKalii, AeHHWUIA 060pOT SKMUX CTaHOBUTb 6/1M3bko 150-300 MifbiAOHIB
rPVBEHD.

AHani3 AMHaMIKM1 3Ha4YeHb nepesnivyBaHuX IHAEKCIB BKa3ye Ha 4OBrOCTPOKOBY
MepcneKTUBY 3pocTaHHA. [TnobanbHa Kpr3a 6arato B YoMy CTasia NPUYMHOKO LIMX 3MIH
I NPUCKOPUB MPUAHATTS HOPMATUBHUX akTiB [epxkomicieto MKLIBP no 3anycky
IHTEPHET-TPENANHIY Ha «YKpaiHCbKiin 6ipxi» (YB), fka € LeHTPOM /NiKBi4HOCTI
IHTEpPHET-TpenamHry 3 6epesHst 2009 poky. MpoTe cepito3He nagdiHHA iHAEKCIB Ha Yb
B TpaBHI 2010 poky nokasasio, Wo ue 6yno npupoAHMM NPOLECOM B YMOBax
HEeNIKBIZAHOrO PUHKY, KON Byb-AKa MOKYMKa BUK/IMKAE CePo3He 3pOCTaHHS, a by ab-
AKAW MpojaX — Ceprio3He nafiHHSA. Bucoka BONMATWILHICTb PUHKY BUK/IMKaHa
BIZICYTHICTIO CTabiNi3yt04v0ot0 NOAYLIKN, B AKOCTI AKOT BUCTYNAaKTb Be/IMKI IHBECTOPU
| Be/IMKa KiNbKICTb NPUBAaTHUX IHBECTOPIB. He3Bakaoum Ha NO3UTUBHY [AMHAMIKY
obcaris Toprie Ha Yb (nounHanm 3 20 mAH. rpH. Ao 350 MAH. TPH Y AeHb) |
MPUCYTHOCTI Ha pUHKY 6inblwe 5000 nprBaTHMX IHBECTOPIB LbOr0 BUABWUIIOCH
HepocTaTHIM. HeoOXigHWIA 3anycK TepMIHOBOrO pUHKY i nibepanisauis BatOTHOrO
PUHKY, W06 HajaTu TexXHIYHY MOX/MBICTb Hepe3ujeHTaM BXOAUTW B BaOTy |
BUXOAUTK 3 HET NPV MOKYNLI-NPoAaXy LiHHUX nanepis.

[na 3anyvyeHHA [0 yyacTi B TOprax Be/MKOI Macu rpasuiB 3 HeBeMKUMU
[eno3nTamu iCHYE CMeKYNATMBHA MapXXMHa/lbHa TOPriB/s, KON iIHTEPHET-OPOKep fa€e
MOX/IMBICTb YKnafgatn yrogn sennkmumm notamu (1 not 1000000 USD) rpasusam 3
aenosmtoM 5000 USD. Mpuknagom cny>XuTb Ba/IOTHUIA puHOK FOREX. Po3rnsaHemo
PoSib crekynsHTa Ha puHKY FOREX y opmyBaHHI BaIlOTHUX KypciB. 3a pisHUMU
[aHVMM YacTKa CMNeKysaHTIB B TOProsomy 06cssi — Bifg 20% ao 30%. Benvkuid obesr
Xa0TUYHUX CNEKYNATUBHUX Yrof CTBOPKE Ha PUHKY (DOH, AKWIA Mae OfHY BaX/UBY
B/IACTMBICTb, — XKOAEH 3 YYaCHUKIB PUHKY He MOXXe ICTOTHO 3MIHWUTK KypC BasitoT.

3aBOAKM Ba/IlOTHUM cnekynaHTam puHOK FOREX, B 3arasbHOMY, BBaXKaeTbCA
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CTabiNbHUM, KPiM TOr0 BOHM 3a6e3MneyyoTb BUCOKY JIKBIAHICTb. AK BiJOMO, KOXHa

AepxkaBa Ans MigTPMMKW CBOr0O eKcriopTepa nparHe nocnabutu CBOK HauiOHa/lbHY
Ba/TIIOTY. [MOTOYHI KOTUPYBaHHA Ba/ItOT BUKOPWUCTOBYHOTLCSA AN BEIMKOT KiSIbKOCTI
ornepauir Ha puHKY. MPUKNaLoM MOXe CMY>XXWUTU 3MiHa Kypcy HauioHa/lbHOT BantoTH
Hau6aHKoM, iKWl 3MyLLIEHWNIA 36epiraTii MPonopui’ Kypcy MidXK iHO3eMHUMI BaIloTaMK
BIiAMOBIAHO [0 11X cnieBigHOoWeHHAM Ha FOREX, HaBiTb, £AKWO peasbHi
nonuT/Nponosnuis y cepeauHi KpaiHuM He BignosigatoTe npornopuiam Ha FOREX.
Tomy, unm GinbLue TperaepiB 6paTMMe yyacTb B TOprax, TUM cTabifbHiLle 6yae pUHOK
(hiHaHCOBUX IHCTPYMeHTIB [81].

«PO3MHOXEHHIO» | BWKMBaHHIO  TperaepiB  Ha  HenepenbayyBaHOMY
(pIHAHCOBOMY PWHKY [0MOMara€ BUKOPUCTAHHA AKICHOrO MPOrHO3y UiHW KOXHUM
TperaepoM. IcHye 6arato METOAUK NPOrHO3YBaHHA LiiH iHAHCOBUX IHCTPYMEHTIB, K
y (hyHAaMeHTa/IbHOMY aHani3i Tak 1 y TeXHIYHOMY. HaBKO/I0 HUX BeAyTbCA AUCKYCIT,
BBOAATLCSA HOBI MeXaHi3MM OLiHKM PUHKOBUX LiH i nepefbayeHb 3MiH KOTMPYBaHb Ha
OCHOBI anrebpy hoHAOBOro aHasisy, Teopil MMOBIPHOCTEW, Teopil irop Ta iHLWKUX
pO34iNiB MaTeEMaTUKMN.

PO3BUTOK B OCTaHHi [eCATb POKIB IHTEPHET-TPENAMHIY [afo MOX/MBICTb
KOXXHOMY Tpeiaepy BMKOPUCTOBYBATW MaTeMaTUYHWIA anapat i nporpamyBaHHs A/
nobyZ0BM TOProBMX CTpaTeriin i TOProBuMx pPo6OTIB, AKi 3A4aTHI CaMOCTIMHO 3a
[0MOMOror0 TOProBoro TepMmiHasy yknagatv yrogm Ha (iHaHCOBUX pUHKax. Hukye
HaBOAATLCA Ha3BW [JOCTYMHUX Tpeigepy MeTOAMK, AKI BiH MOXe 3acTocyBaTu [/
MPOrHO3Yy PyXy KOHKPETHOro (hiHaHCOBOIro IHCTPYMeHTY (Ba/IlOTHOT Napu, ¢’ toyepca,
akuii i Tak gani): piBHi Mioppes, nonocu bonnnHgkepa, pisHi ®iboHaudi, KaHanm
KenbTHepa, ciTka NaHHa, MACD, RSI, ATP.

Ha pucyHKy 2.27 npeActaBfieHO NpuKnag TOprosoi cucTeMu, NobyaoBaHoi Ha
IHAMKaTopi nonoc bonavHapkepa 1 IHAMKATOPI BONATWILHOCTI, Ba/lOTHA Mapa
EUR/USD, Toprosuii TepmiHan MT-4. CTpifikKM NOKasylTb PEeKOMeHA0BaHWi

HanpsMOK yrof,.
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PUCYHOK 2.27 — lpuKnaj Toproeoi cuctemu

Hackinbkn ycnilwHi 6yBatoTb TOProBi AHI TpeilaepiB NokasyrTb pe3ynbTaTy
(Statement), oTpumaHi Ha peanbHUX Toprax 3a AOMOMOrOK TOProsux pPoboTiB, AKI
MOXHa 6auntu Ha http://umis.org.ua/forum/viewtopic.php?f=49&t=175. Takum
YMHOM, 30iNbLUEHHA 06CAry TOPriB 3a pPaxyHOK MapXMHa/IbHOI CNeKynaTUBHOI
TOPriBAi MO3UTMBHO MNO3HAYNTLCA Ha 3rNafKyBaHHSA CNIECKY KOTUPYBaHb (hiHaHCOBUX

IHCTPYMEHTIB, 3MEHLUYOYM BOMATU/BHICTb | MiABULLYOYMN NIKBIAHICTb.

2.10.2 Cnoci6  3HaxOMKeHHs  KBasiCTauiOHapHUX  AiNSHOK  KOTUPYBaHb

(piIHAHCOBUX IHCTPYMEHTIB

[na HecTalioHapHMX MPOLECIB CTAaTUCTMYHO BNM3bKMX 40 611010 WyMy, AKUMN
I € 6ipXKOBI KOTMPYBaHHS, MOKW LUe He 3HaWfeHi HafiliHi YncenbHO-MaTeMaTUyHI
MeTOAM AN KOPOTKOCTPOKOBOrO MPOrHO3YBaHHA LIHOBOrO pyxy. TOMY ro/ioBHOK
TYp60TOHO Tpeliaepa € BUSBNEHHS CUCTEMHOI CKaf0BOl MOTOKOBUX LiH, 3HaYYLLOO

OIS NPUAHATTA TOProBOro PilLEHHA | OTPUMaHHA BIAMNOBIAI Ha NUTaHHA — $§K
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Bif6yBanacsa 3MiHa CTaTUCTUYHMX BNaCTUBOCTEN B MUHYNNX Nepiofax, Yn 4O0CTaTHbO
IH(hopmMaLii ana Toro, Wob ifeHTUPIKyBaTh KBasicTalioHapHUX AiINAHKKW | BUBpaTU
TOProBesibHy CTpaTerito, Y3rogkeHy 3 MOTOYHOK AMHAMIKOK KOTUpyBaHb [77]. Y
[aHOMY pa3i BUKOPWUCTOBYETLCA METO[ MOLUYKY TakmX AINAHOK 3 apXiBHOI iCTOPIT
[EAKNX Ba/IIOTHMX Map Ha OCHOBI anapaty efeKTPOHHUX Tabnuup Excel. JoBXuHa
icTOpiT BMOMpasnaca KOMMPOMICHO. 3 O4HOro 60Ky, YMM AOBLUe, TUM CTAaTUCTUYHO
[OCTOBIPHILLE pe3ynbTaTy, a 3 iHLWOro 60Ky, TUM LUBM/LIE BOHM 3aCTapiBat0Tb B CUNY
HecTaLiOHapHOCTI pyvHKa. TeOpeTUYHUX PeKOMeHAauiin Mo JOBXMHI iCTOpIl LiH He
iCHye. ToMy B1GIpKOBa CYKYMHICTb BU3HaYanaca eMnipuyHo i 6yna npuitHaTa K N =
80 TwxkHiB. LLLO6 CTaTUCTUYHI MOKa3HWKW AOCNIAXKYBaHOro BMMagKoBOro npoLecy
Oynn npeAcTaBHULUBLKAMK, TX CNif LWYKaTW AK IMOBIPHICHI MOMEHTW  LLSIXOM
yCepeLHEeHHsA Ha faHoOMYy BuLe iHTepBasi. [ns uboro B Excel 3aBaHTaxyBaimcs LiHN
BIOKPUTTA | 3aKpPUTTA OKPEMO MO AHAX TWDKHA | BU3HAYa/l0CA CepefHE 3HaYeHHS
(Close-Open) Ha BCii1 icTOpii MO KOXHOMY [HIO TWDKHS OKpemo. Bca BubipkoBa
CYKYNHICTb Oyna po3buTa Ha ABi MOIOBUHY | B KOXHI 3 HUX 06UYNCNIOBANOCA CepeaHE
3HaYeHHS LiH 1 X Hanpam.

Ha pucyHKy 2.28 npeacTaBfieHi pe3ynbTat¥ MPOBEAEHOro  AOC/igKeHHS
[EKiNIbKOX Ba/IlOTHUX Nap, [e CepefHE 3Ha4YeHHS BKa3aHO B MyHKTax, a CTpiiKamu
MepeBaXXHWn HanNPAMOK LiHOBOTO PYyXY B KOHKPETHWI [eHb TWKHA. 3aTeMHEeHUMU
AiNAHKaMKM Big3HauyeHi CTaTUCTUYHO CTIMKI LiHOBI pyXun Ha BCill JOBXMHI BUOIPKOBOI
CYKYMHOCTI B KOHKPETHWIA TOProBUi AeHb TVXKHA. Hanpuknag, B M’ATHULKO Ba/IlOTHA
napa GBP/USD mae nepeBaXHMIN HarpsAMOK Bropy npu cepefaHbOMy 3HayeHHi 20
nyHKTiB. Ans napy AUD/USD B NOHEAINOK LIHOBUWA PyX BHWU3 MpWU CepeaHboMY
3HayeHHi 14-15 nyHkTiB. [aHa poboTa He AOCNIMKYe (PaKTOpW, WO BNAVHYNM 3a
BKa3aHWin nepiof Ha NOBEfAiHKY Ba/IlOTHOI Mapyu, a NPUAMalOTbCA AK AaHICTb A/
MPUAHATTS TOProBOro PiLLEeHHS.

BuuleHaBeeHa Tabnvua nokasye HasiBHICTb (hakTopa TWDKHI | [103BONSE NP
A0ro BUKOPUCTaHHI OTPMMaTK CTaTUCTUYHY MNepeBary npw rpi 3 puHkoM. Kpim Toro,
Tpergep ANa BIAKPUTTA MO3ULIT B 06paHNii NOTOYHWIA [ieHb TUXKHA 3a [OMOMOroH
CUTHaIbHUX  IHAMKATOPIB BM3HA4Ya€ MOTOYHWMIA MOMEHT MOYaTKy CTaTUCTUYHO

BiporigHoro pyxy. MNpuknagy Takux Nofin HaBefeHi HMXYe Ha pucyHKax 2.29, 2.30).
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'D'Hi UacoBui EURUSD | EURAUD | EURGBP | AUDUSD | GBPNZD | GBPUSD
TWXHA IHTePBaN  ["(Close — Open) cepeaHe sHaUeHHs B MyHKTaX | HANpAMOK LIHOBOTO
03.01.11 - oy
10.08.12
MNoHeA. 8 ° 4 14 36 o
03.01.11-10.10.11
12 0 4 15 12 0
11.10.11-10.08.12
BiBTOpOK 03.01.11-10.10.11 27 o] 15 o] 21 0
11.1011-1008.12 | 11 0 8 0 15 o
Cepepla 03.01.11-10.10.11 o o o 5 26 2
11.1011-100812 | 21 17 o 3 3 57
quBep 03.01.11-10.10.11 o] o] 5 o] 14 0
11.10.11-10.08.12 o 0 o o 16 o
M'AaTHMya | 03.01.11-10.10.11 o 34 14 27 29 20
11.10.11-100812 | o 15 7 11 20 20

PuUCyHOK 2.28 — Po3nogin cepefHix 3Ha4YeHb i NepeBaXXHOro Harnpsamky LiHOBOro
PYXy MO AHAX TUXKHA Ba/IOTHUX Map Ha iHTepBsai icTopii ~ 80 TOprosmx TMXHIB (3

ciyHa 2011 poky — 10 cepnHa 2012 pp.)
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PucyHok 2.30 — EUR/USD m30 M’AtHumus 23 nunHsa 2012

2.10.3 MNMporHo3He MofentoBaHHA LIHOBOIMO PyXy Ha (DiHAHCOBUX PUHKaxX 3
BUKOPUCTAHHAM  aBTOPCbKMX  KOMMO3UTHUX  iHAMKaTopiB  «OrderBuilder» Ta

«ind_direct»

Bci ¢hiHaHCOBI PUHKK NiAKOPSAOTLCA 06’ EKTUBHUM €KOHOMIYHUM 3aKOHaM | Lie
[iae nigcraBy 419 NPOrHO3yBaHHA AVHaMIKW LLIHOBOIO pyxy. AK Bi4OMO, TPaEKTopis
LUbOro pyxy BW3HAYaETHCHA, AK MIHIMYM, ABOMa CK1afOBUMW: [eTepMiHOBaHO
KOMIMOHEHTOLO, WO BigbuBae (hyHAaMeHTa/IbHI NPOLECH B eKOHOMIUi | BUMaLKOBOI
(BONATWUNLHICTIO), WO Hece B CO6I «HACTPOi» Ha PUHKY [78].

[MPOrHo3He MOZeNoBaHHA LIHOBOrO PyXy 3 BWKOPUCTAHHAM OfHOro abo
[eKINbKOX IHAMKATOPIB TeXHIYHOro aHanisy, fAKi K MpaBuio, OMUCYKTb OAWMH
CTPYKTYPHUIA acrekT pyxy — € MajioeeKTUBHUM. Y AaHOMY pasi 3arnponoHOBaHO
MEeTO/, KW 103BOSISE 3a(DiKCyBaTK NOYATOK LIIHOBOIO PyXYy B TOM MOMEHT Hacy, KOu
OYiKyBaHHA EKOHOMIYHWUX areHTiB PUHKY 3 PI3HMMU TOPU30HTaMW iHBECTYBaHHS
BUABNATLCSA CUH(A3HUMU 3 KOPOTKOYACHMM «MPOPUBOM» BOMATU/ILHOCTI, WO |

36i/bLIYE MMOBIPHICTb NPOLOBXEHHS PYXY B TOMY XX Hanpsamky [79, 82].
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B naHoMy MeTofi BUKOPUCTOBYETHLCS aBTOPCbKUIA iHAMKaTop OrderBuilder, B
KO[ SIKOr0 BK/IHOYeHi 3 CUrHa/IbHUX iHAMKATopa TeXHIYHOro aHanisy [80-82], KoxeH 3
AKUX OMNCYE CBOKO TPAEKTOPIO i B KKOYOBWUIA MOMEHT MPOPUBY BONATUIbHOCTI BUAAE
NOTIYHWIA IHAMBIAYaANIbHUIA CUTHAN Ha BMpilanbHUA Moay b (PM), WO € po3po6Koto
aBTopa. Ana PM HeoOXigHO 1 [OCTaTHbO HAfABHOCTI Ha BXOAI ABOX OyAb-AKUX
CUHXPOHHMX 32 4acOM i CUH(ha3HUX Yy HanpAaMmKy curHanis (1), wob Ha BUXOAi
3'ABUNNCA: 3BYKOBMWIA CUIHan, CTpinka Ana rpadika Ba/tOTHOT mapw i BignosigHa
iHthopMaLifHa Tabnnyka.

Mepwwnin iHgMkaTop — VQ_mod (moaudikoBaHuin iHaMkaTtop VQ) BpaxoBye
cepeaHe abCoOMOTHE BIAXUNEHHA LiHM | Masloe Ha rpadiky [Bi KoB3aroui cepefHi 3
PI3HMMU Nepiojamu, 3rifHo 3 POopMy/IoH:

1 n
MAL — x m(X) (2.25)
il

B3aEMHO MepeTMHaHHA LMX [BOX KOB3HWX CepefHIX TeHepye CUrHaa B
HanpAMKy TpeHAa B 06paHOMY iHBECTULIAHOMY TOPU30HTI.

Apyrin iHgnkatop, BBand Stop Alert, y34Twnii 3 iHTEpHeTY 6e3 3MiH, BiH NOKa3ye
MOTOYHE CTaHAAPTHE BIAXWUIEHHS LiHW Bif CEPeHbOro PiBHA:

StdDev = SQRT (SUM ((CLOSE - SMA (CLOSE, N))*2,N)/N) (2.26)

TpeTin iHgnKaTop, TradeBuilder_mod, moan®ikoBaHMii aBTOPOM iHAMKATOP
TradeBuilder. B oCHOBiI LbOro iHgMKaTopa NeXxuTb Bigomuid iHgukaTop RSI, wo
BUMIPIOE BIIHOCHY CUJTY PUHKY | HIKO/IM He 3ani3HIOETbLCH:

RSI =100 - [100/1 + RS] (2.27)
ae RS — cepefHe 3HaYeHHA MO3UTMBHMX 3MIH LiHW 3aKPUTTA 3a NEBHWUIA nepiog,
nofiNeHe Ha cepefiHE 3HAYEHHSA Bifl’€MHMX 3HaYeHb LLiHM 3aKPUTTS 3a TOIM XKe nepiof,.

IHOMKATOP HaMAWTOBAHWA TakMM 4YMHOM, WO MpU  LOCATHEHHI LiHO
BCTAHOB/IEHOIO K/IFOYOBOIO PIBHA  «MepenpofaHoCTi» abo  «nepeKynieHHOCTI»,
reHepyeTbCA CUrHa B HANPAMKY 30HW PIBHOBAXXHUX LiiH.

CurHann 3 ycix TpbOX IHAMKATOPIB HAAXoAAaTb Ha 670K PM, Akui mae
nporpamHy Ha3sy OrderBuilder _v1, i npu 36iry BCixX BullieBKazaHux ymoB (1) Ha
Buxofi 670ky PM i BIignoBigHO Ha rpaiky 3’ABNSETLCA CUTHaN MpPopuBYy

BOMATUNBHOCTI, 332 SIKUM EKOHOMIYHWIA areHT npuiiMae pilleHHst NPo BiAKPUTTS



167
nosuuir [80].

Pe3ynbTatvt po6oTy nporpamu OrderBuilder _v1 nokasaHi Ha pucyHkax 2.31-2.33.
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PucyHok 2.31 — Mpadik BantoTHOI napn EUR/NZD m30, 19.08.2013-26.08.2013 3

curHanamu Buy, Sell (TepmiHan MT4)

| 'o !
il W
o

171078
170885
1.70495
1.70300
l h 170105
Rl T
W
i i l 169325
| 3 ﬁ' 169135
8745
26 Aug 17:30 27 Aug 01:30 2 29 A 1730 2 Sep 0130 2 Sep 09:30
15 | EURMZD,M30 | GERALD,M I
eeeeeeee Tvn Ofieé Crmean L ] Il L Komccun i
sofioaHo: 5 705.41

PucyHok 2.32 — IMpadik BantoTHoT napn EUR/NZD m30, 26.08.2013-2.09.2013 3

curHanamu Buy, Sell (TepmiHan MT4)
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PucyHok 2.33 — Mpadik BantoTHoI napn EUR/JIPY m30, 26.08.2013-02.09.2013 3

curHanamm Buy, Sell (TepmiHan MT4)

3anpornoHoBaHWin METOA MPOrHO3y pyxy UiHW (DIHAHCOBOrO akTuBy Ha
06paHOMY TOPU30HTI IHBECTYBaHHSA 3aCHOBaHWI Ha BWM3HA4YeHHI MOMEHTY MPOPUBY
BONATU/ILHOCTI | MOKa3ye HenoraHi pes3ynbTat¥ Ha apXiBHOI IiCTOpii UiH Forex.
CurHanm  nporpamu  OrderBuilder Mo)XHa BMKOpPUCTOBYBaTWM  A/1A  3amnycKy
aBTOMAaTUYHOIO PafHUKa.

[pyra cknagosa, iHanKaTop ind_direct npu3HayeHWn ans poboTn BCepeaunHi
TOProBoro AHs.

Topriento iHTpagein Ha pUHKY Forex BUKOPUCTOBYIOTb TPenaepn, BigKpreatoun
A 3aKpMBaKuM yroau BCEpeAuHi TOProBOro [HS, WO CK/IaAaeTbCA 3 TUMYacoBMX
BiPi3KiB GipXX0BMX ceciid. Lli Bigpi3Ku cKNagatoTbCs 3 YMOBHO Ha3BaHUX — A3iaTCbKUI
(23:00-08:00), €sponeiicbkuin (08:00-18:00), AmepukaHcbkuia (14:00-00:00), UTC.
[MponoHoBaHWiA iHAMKaTop ind_direct NpM3HaYeHWn ANs KOPOTKOCTPOKOBUX Yrof,
BCepeanHi Toprosoro aHA. Ko iHamkatopa BKo4vae B cebe aga iHankaTopu: BBand
Stop Alert, Nik_PSAR_2B, B34Ti 3 Bi/IbHOr0 40CTyny.

[MepLwunin iHAMKaTop — Lie MOAMKIKOBaHWNIA IHAMKATOP Ha OCHOBI BIJOMUX CMYT

BonnuHmkepa (Bollinger Bands) i oro 3aranbHa opmyna mae BUTNsA,;
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BB = MA +/- k * stdDev, (2.28)
e MA — 3miHHa cepefHs
stdDev — cTaHAapPTHI BIAXWUIEHHS.

Opyruin iHamkatop — Nik_PSAR 2B, MoaudgikoBaHWii iHanKaTop Yaingepa

(Parabolic SAR) i ioro 3aranbHa thopMyrna Mae BUrnsaa Ans AoBrux no3vuiin:
SAR; = (HIGH,; — SAR;) = AF + SAR4 (2.29)
AN KOPOTKUX NO3MLLINA:
SAR; = (LOW,_; - SAR;_;) = AF - SAR;; (2.30)
ne HIGH;_; — makcManbHWIA NOKa3HKK LiHW nonepeaHix nepioais;
LOW,_; — MiHIMaJIbHWI1 MOKA3HMK LiHW MonepesHiX nepiogis;
SAR;_; — Bigobpaxae 3Ha4yeHHA Parabolica nonepefHix nepiogis;
AF — (hakTop NPUCKOPEHHS, L0 Bi0OpaXkae KPOK 3MiHM PyXy LiHW NpK 34iNCHEHHI
3aKpUTTA NO3nLIT.

TaK K, KOXeH 3 UMX ABOX iHAMKATOPIB 3a CBOIM BiACTEXYE BONATW/bHICTb
PUHKY, TO MPU CUHXPOHHOMY i CWH(pa3HOMY 30iry CurHanis LuX iHAMKATOPIB,
HaCTPOMKN SIKMX HalifNeHi Ha KOPOTKOCTPOKOBI PyXW LiHW, BapTO OuiKyBaTy
MPOLOBXEHHA pyxXy B HanpsAMKY pe3y/bTyruoro curHany iHgmkatopa ind_direct.
Mpuknag poboTy IHAMKATOPA NPEeACTaBIEHO HA PUCYHKY 2.34.

USDIPY,M15

USDIPY,M15 100,346 100,357 100.316 100,355
15 White

CHrHansl MHOMKaTopa

ind_direct - 7
Fﬁ Hﬂ# ILE

-ﬁmﬂr | : W

6 23 Aug 13:30 23 Aug 14:00 23 Aug 1430 23 Aug 15:00 23 Aug 15:30 23 Aug 16:00 23 Aug 16:30 23 Aug 17:00 23 Aug 17:30 23 Aug 18:00 23 Aug 18:30 23 Aug 1:00 23 Aug 19:30 23 Aug 20:00 I3 Aug 20:30 23 Aug 2100 23 Aug21:30 23

3 Aug 201 g
EURUSD,Daily | GBPUSD,Daily | USDJPY,MI5 | USDCHFDaily |

Bpems Tun O6bem Cumson Lena S/L TiP Uera Komuncens Cson Mpnboins

PucyHok 2.34 — BantoTHa napa USD/JPY, 23 CepnHsa 2016 (Toprosa nnatgopma
MT4 Forex Club)
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2.10.4 MopentoBaHHA LIHOBOIO Pyxy Ba/llOTHMX Map Ha PUHKY Forex 3

BUKOPUCTaHHAM KOLLMKa Ba/TlOT

[MPOrHoO3yBaHHA LiHOBOr0 PyXxy (PiHAHCOBWMX IHCTPYMEHTIB 3aBXau Oyno, € |
Oyde akTya/lbHUM MOKW iCHYE CyyaCcHa eKOHOMiYHa opmauisi. | cborofHi Tucadi
eKOHOMIYHUX areHTiB 3aCTOCOBYIOTb NS L€l METU COTHI PI3HMX IHAMKATOPIB |
NporpaMHUX pagHuKis, NobyfoBaHMX Ha OCHOBI PI3HUX MaTemMaTU4YHUX MeTofax,
TaknX, Hanpuknag fK NiHiiHa perpecis, pakTaaun, cTaHAapTHe BiAXWUNEHHS, aHasi3
dyp’e, KNACTEPHUIA aHani3, AUCNEPCINHUIA aHani3, BenBneT-aHai3, HelpoMepexi Ta
IHWI mMeToAW. Becb Lieil IHCTPYMEHTapIi LMPOKO BMKOPUCTOBYETLCA B TEXHIYHOMY
aHanisi, 3a [JOMOMOroK AKOr0 eKOHOMIYHWIA areHT [OCNIMKYE THMMYacoBy
MOCNIJ0OBHICTb KOTMPYBaHb, WO NPeACTaBNAKTbL COO0K HecTauioHapHi TUMYacosBi
NOCNIAOBHOCTI CTATUCTUYHO 613bKi A0 6INOro Wymy, Ans SKUX NOKM L0 He 3HaNAEHI
HaaifHI YncenbHo-maTeMaTU4YHi metoaum [83].

AK npaBwno, ANd UbOr0 BUOMPAETbCA OAWH (IHAHCOBWUIA IHCTPYMEHT |
OOCNIDKYETLCA NOr0 LiHOBUIA PyX 3a MUHYNWIA Nepiof 3 METOK KOPOTKOCTPOKOBOI
ekcTpanonauil. Hackinbkun eeKTUBHUIA TakuiA Nigxia MoXKHa nepefodayvnTn, SKLLO
3BEPHYTUCA A0 aHaoriyHol cuTyauil npu CKnagaHHi MeTeornporHosy. YUum 6yne
[OCTOBIpPHa eKCTpanonsALia Xo4y nNpn3eMHol TemMnepaTypu NOBITPSA B NEBHOMY PerioHi,
AKWO haxiBeLb, 030POEHNIA MOTY>XXHUM MaTeMaTUYHUM anapaToMm, AOCiKyBaTUMe
TemnepaTypHy KpUBY 3a MUHYNWIA nepiofd, Mawuun TifbkW 1T i HiYoro 6inbie?
Be3ymMoBHO, LOCTOBIPHICTb TAaKOr0 NMPOrHO3Y BUABUTLCA HU3LKOLO.

LLlo cTocyeTbCca pUHKY Forex, Hampukiag, AKLWO eKCTparontoBaTyi BallOTHY
napy EUR/USD okpemo, BUpBaBLUM Ti 3 KOHTEKCTY BCbOr0 Ba/IlOTHOIO PUHKY, TO
aHasIorivyHo He BapTO YeKaTy LOCTOBIPHOMO MPOrHo3y.

Y [aHoMy BUMagKy BUKOPWUCTOBYBaBCA CUCTEMHMWIA NiAxif, AKWIA, Ha Hawly
AYMKY, [03BONSE€ 30INbLIMTM  AOCTOBIPHICTL MPOrHo3y. B ubomy BUNadKy
aHani3yBaBCs KOLUMK Ba/ltOT, CKafeHnin 3 4-x BantoTHMX nap — EUR/JPY, GBP/JPY,

USD/JPY, AUD/JPY, L0 MatOTb MO3UTUBHY KOPenauito MiXX coboto. BantoTHi napu
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BMOMpannCcs 3a BENIMYMHOK KoeqilieHTa KOpensuil 3a nporpamoto, npeacTaB/ieHoH
Ha canTi www.forexticket.com. KoediLieHT Kopensuii BU3Ha4aBCcs Ha TMMYacOBOMY
IHTepBani, piBHOMY 4 roguHax, MNpu BWOIPKOBOI CYKYMHOCTI N’ ATUXBUINHHUX
iHTepBaniB (6apiB), piBHMX 50 (CTATUCTUYHO AOCTOBIPHUM LEW NOKa3HUK MPUAHATO
BBaXXaTu, Ko BiH 6inbLue 30) [84].

["pahiku 3a3Ha4YeHNX Ba/IKOTHUX Nap BigKpusanucs B TepMiHani MT4 | Ha KOXXHY
3 HWUX CTaBMBCA aBTOPCbKWIA CUrHanbHWUi iHAMKaTop OrderBuilder v.1. [JaHwid
IHANKATOP MpU3HaYeHnin ansa dikcauii MOMEHTY NPOPWBY BONATWUNLHOCTI i B pasi,
KONW, NPUHaMHI, Ha 2-X Ba/IIOTHUX napax 3’SBNSETbCH CUMHXPOHHWUIA i CUH(a3HWI
CUrHan iHAaMKaTopa, a EKOHOMIYHWUIA areHT NpPUiMae PiLLeHHS Ha BiAKPUTTSA NO3NLLT
[83].

Ha pucyHkax 2.35 1 2.36 npeactaBneHi rpaiky KOTUPYBaHb, 3a3HauYeHUX
B/IIOTHUX Map, Ae nokasaHi SiNAHKW apXiBHOT ICTOPIT 3 NPUCYTHIMK CUrHaNamu, AKi

MOKa3yoTb NOYaTOK CTaTUCTUYHO BiPOriAHOrO LLiIHOBOIO pyXy.

> EURIFY,MLS 139.418 139,429 139,418 139,413 140,140

140,028
EURIPY s
139,860
133780
129,700
129618
139538
i

129270

139,288

i 31,300
0Feb 2014 10 Feb 19:30 10 Feb 20:30 10 Feb 21:30 10 Feb 22:30 10 Feb 2330 11Feb00:30 11Feb 01:30 11Feh 02:30 11Feh03:30 11Feb04:30 11Feb05:30 11Feb06:30 11Feb07:30 11Feb08:30 11Feb09:30 11Feb 10:30 11Feb11:30 11Feb 12:30 11Feb 133
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PucyHok 2.35 — IMpadikv BantoTHUX nap EUR/IPY, AUD/JPY, 11 ntoToro 2014 3

CUHXPOHHUMM CUrHaaMu iHAMKATopa Ha Topros.ii nnatopmi MT4
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PucyHok 2.36 — Mpadikm BantoTHUX nap GBP/JPY, AUD/JPY, 31 ciuHa 2014 3

CUHXPOHHMMM CUTHaIaMK iHAMKATOpa Ha Topro.in nnatgopmi MT4

3anpornoHoBaHWi METOf MPOrHO3yBaHHA LIHOBOrO pyxy Ba/IlOTHUX nap
BUKOPUCTOBYBABCA Ti/IbKW 11 KOPOTKOCTPOKOBOIO MPOrHO3y B iHTEpBasi Bif OAHIET
[0 TPbOX BipXXOBUX cecirt (A3iaTCbKOT, EBPONENCbKOT, AMEPUKAHCLKOI), TaK SIK BB
TPeH0YTBOPKOKOYOI MOAIT, MPUCYTHICTb AKOI (hIKCYETbCA IHAMKATOPOM, 3 4acom
cnabuuae.

Cnif 3a3HaunTW, WO GiNbLL TPUBANUIA TPEHA CNOCTEPIraeTbCa B pasi, KOu Ha

3-x abo 4-x napax € cMrHas CUHXpoHi3sauii iHankatopa OrderBuilder.



173
3 IAEHTUDIKALIA HEAIHIAHUX ANHAMIYHVX CUCTEM 3
BUKOPUCTAHHAM AMAPATY PAAIB BO/IbTEPPA Y UACTOTHIV
OBJIACTI

[ocTiliHe YCKNaAHEHHS AOCMIMKYBaHUX | NPOEKTOBAHUX TEXHIYHUX CUCTEM i
06’eKTiB  3yMOB/MOE HEOOXiAHICTb PO3PO6GKM MaTeMaTUYHUX MOAENen,  SKi
BPaxoBYOTb TX HENiHiiHI | AMHaMiYHI BNacTUBOCTI, a TaKOX PO3PO6KY eeKTUBHOI
KOMMN’OTEPHOI peanisauii iHCTPYMeHTalbHMX 3ac06iB No6YyL0BW TakMX MOeNei.
OfHMM 3 Halbifbll BaXX/IMBUX KNaciB TakMX CUCTEM € Cy4yacHi KaHanv nepegaui
IHpopMmaLiT, SiKi B peasibHMX YMOBaxX NPV HasiBHOCTI BUCOKMX 3HaYeHb MiK-akTopa €
HeNiHINHUMK AnHamiyHuMK cuctemamun (HOC) [85].

AKICTb nepefadi iHpopMaL,ii N0 KaHasax 3B°A3KY 3a/1eXXUTb Bifl XapaKTepUCTUK
cepefoBsuLLa i NPUCTPOIB, WO BUKOPUCTOBYIOTLCA AN1A nepedadi faHuX. Lle € gyxe
BX/MBMM: B TiAp0oaKyCTUYHUX KaHanax nepegadvi iHgopmMauii npv BUPILLEHHI
3aBfjaHb OCBOEHHS PeCypcCiB, KOHTPO/IKO eKONOTIT LWeNb(OBMX akBaToOpi, ANd CUCTeM
AMCTaHLINHOro Harnsgy HaBKOMMLWIHLOIO CepefoBuLLa 3 ypaxyBaHHSAM YCKNaaHEHUX
rpaHUYHMX YMOB i NPOCTOPOBOT reoMeTpii HeO4HOPIAHOCTEN BOAHOIO CEPeaoBULLA;
A9 NiABUWEHHA TOYHOCTI BMMIpIOBaHb B CMCTeMax [AMCTaHUiAHOrO 30HAYBaHHSA
NOBEPXHi | Haap 3emni, Aie HeNiHIMHICTb BHOCATb aTMOC(EPHE LWap i ABuLLa, Lo
3aBaXKaKTb MPOXOLXKEHHIO 30HAYHYOro curHany (puc. 3.1) [86]; B cuctemax 38°A3Ky
cnewianbHOro Npu3HaYeHHs A5 3abesneyeHHs BUCOKOT HafiiHOCTI cTeraHorpaivyHoi
nepepgayi iH(popmayii [87, 88]; B cuctemax HenpsAMOro KOHTPOMO i AiarHOCTUKK
00’€eKTiB PI3HOT (PI3UYHOT NPUPOAMN.

Uepe3 cknagHiCTb opraHisauii KaHaniB 3B’A3Ky 1, TOMY, HeOOCTaTHIO
BMBYEHICTb, X MOXHa PO3rNifgatu fK CUCTeMy TUMY «YOpPHWUWA Awmk» [89]. Ons
MaTeMaTUYHOr0 MOZE/0BaHHS TakMX CUCTEM [OUiINIbHO BUKOPWUCTOBYBATW anapar
IHTerpo-ctyneHesnx pagis BonbTteppa (PAB) [90-92]. Mpu upomy pocnimkysaHi
CUCTEMUN XapaKTepU3YoTbCA 6araToBUMIPHUMKW BaroBUMM (QYHKUIAMU — sapamu

BonbTeppa (AB) abo ix Pyp’e-306paKeHHAMN, iHBApiaHTHUMKU 4O BUAY BXIAHOrO
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curHany. [Ana  BMpilleHHS  3aBAaHb, MepepaxoBaHUX  BULLE,  MEPeBaXHO
3aCTOCOBYHTbLCSA YaCTOTHI XapakTePUCTUKK, AKI OTPUMYHOTb 3a AONOMOro MeTOo/iB
aKTMBHOT IeHTUhiKauil 3 BUKOPUCTaHHAM NOMIrapMOHIYHMX TECTOBUX CUrHanNIB. MNpwu
LbOMY npoueaypa igeHTUdikalii Ha OCHOBI MoAeni BonbTeppa MICTUTb BUAIIEHHS
napuiansHux cknagosux (MpC) 3 sBiaryky HAC (sKi BiANOBIAAIOTL OKPEMUM Y/ieHaM

PaB) i qinbTpauito iHhopMaLiiHUX CKNafoBuUX i3 CnekTpy oTpmumaHoi MNpC.
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PucyHok 3.1 — BnnnB HaBKOMMLLIHBOIO CEPeI0BMLLLA HAa NPOXOMKEHHS CUTHaNIB

EdekTmBHICTb igeHTMikayii HOAC BM3HAYaeTbCA TOYHICTIO | 3aBaflOCTIMKICTIO
O[lep>XyBaHMUX  YaCTOTHMUX  XapakTepucTuk. Bigomi wmetoan  AeTepmiHOBaHOI
igeHTUdikauii HAC B 4aCTOTHIM  06nacTi  XapaKTepu3ytoTbCS  HU3bKOHO
06uMCcNtoBasIbHOT CTIAKICTIO OLIHOK XapaKTepUCTUK i He 3abe3nevyoTb Cy4acHUX
BUMOTI [0 AOCTOBIPHOCTI OTPMMaHMX pe3y/bTaTiB 06P0OKN CUrHA/TIB NPW BUPILLEHHI
NpUKNagHNX 3aau.

TakvM YMHOM, NoJasIbLLe NPOBEAEHHS TEOPETUYHMX | NPUKNaAHUX AOCTIIKEHb
019 pO3PO6KN METOAIB i BIANOBIAHUX IHCTPYMEHTA/IbHUX /ITOPUTMIYHKX | anapaTHo-
nporpamMmHmx 3acobiB nobyaosu (opmasibHMX iHopmauiiHnx mogene HAC Ha
OCHOBI HenapameTpuyHUX Mofeneil BonbTeppa B 4acTOTHOI 06/1acCTi, CTIMKUX [0
30BHILUHIX MepeLukos i MoxmboK BMMIpHOBaHb, € aKTya/lbHOK HayKOBO-TEXHIUYHOK

3a/ja4et0 MaTeMaTMYHOrO i KOMN’IOTEPHOr0 MO/JENOBaHHS CUCTEM Ha OCHOBI PaB.
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3.1 Mogeni BonbTeppa Ta igeHTUgiKalis HeNiHIMHUX AMHaMIYHUX CUCTEM

Big ed)eKTUBHOCTI BUKOPUCTAHHSA Cy4aCHUX MeTOZAIB iAeHTUMiIKaLii B 3HAUHIl
Mipi 3a1eXXUTb afeKBaTHICTb MaTemMaTUYHUX MOAenein peasibHUM 06’ekTam. B
peasibHNX yMOBaX 3MiHa XapaKTepuUCTUK peasibHNX 06’ €KTIB Ta CUCTEM MPU3BOANTD A0
3MiHM napameTpiB Ta CTpykTtypu mogeni HAC. YHisepcanbHi HenapameTpuyHi
HeNiHIMHI  gUHaMivHi  mogeni — wmopgeni BonbTeppa — Hanbinblw  egeKTUBHO
BUKOPUCTOBYIOTbCA Ana  iHopmaTueHoro onucy HAC HeBigOMOI CTPYKTYpW.
HeniHiiHi | guHamivHi BnactmsocTi gocnimkysaHoro HAC of4HO3HAYHO ONMUCYHOTLCS
MOCNIJOBHICTIO  iHBapiaHTHMX (WO4O BMAYy BXigHOro curHany) 9B, Tomy
XapakTepu3ytoTb TeXHIYHMIA cTaH HAC. PAB npuTamaHHi Taki BaX/MBI nepesaru, sK
IHBapIaHTHICTb BiHOCHO BUrNsAY BXILAHOMO BMNUBY, SBHUMM CMiBBIAHOLUEHHAMN MiX
BXiJHAMWN Ta BUXIAHUMWN 3MIHHUMW, MOX/MUBICTIO AOCAIIKEHHS HENIHINHUX CUCTEM
AK HeMnepepBHUX, Tak I IMOYNbCHKX, 3 6araTbma BXo4amMu i 6aratbMa BUXO4amu.

3B’A30K MDK BXIgHUM |1 BUXIQHUM CuUrHanamu ans HenepepsHoi HAC npw
HY/IbOBUX NMOYATKOBMX YMOBaxX MOXe OyTu MnpefcTaBneHo y Burnagi PoB

yxt wt w, (T)x(t T)dt w, (T, T,)x(t T)X(t Tt,)dt,dr,

0 00

W, (T, T, T)X(t )Xt )X t)drdr,dr, .. w,t y xt , (3.1)

0
000 ni

n

npn ubomy y. Xt v W (T, T) X(t ), ge x(t) n y[x(t)] — BXigHwWiA i

e o (T )
BUXigHWI CUTHA/IN CUCTEMW, BILNOBIAHO; W, ..., . — Barosa PyHkLuis abo AB n-ro
nopsaKy — CUMETPUYHA YHKLIA BiJHOCHO AIACHUX 3MIHHUX 1,..., n; Ya[X(t)] — n-a
rnapLiasibHa CKnafoBsa BiAryKy CMCTEMU; t — NOTOYHUI Yac; W, t — 03HaYae BiNlbHUIA
ufieH pagy (415 noyatkosmx ymos w, t =0).

lneHTudikauito HAC B YaCTOTHIN 06nacTi 3BeeHO A0 BU3HAYEHHS! 3HAYEHb
amniTyau i asm 6aratoBnmipHOT nepeaaTHoi yHKUiT (MP) Ha 3agaHMX YacToTax —
baratoBuMipHuUx AYX 1 ®UX: |Wi( 1] 2--- o) Ta argWo( 1.J 2---0) n), AKI

ABNAOTL COO0K0 BiANOBIAHO MOAY/b i (ha3y 6araToBUMIPHOro NepeTBoOpeHHA Pyp’e
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AB n-ro nopagky.

Ha npaktuui PaAB 3aMiHIOKOTbL NOMIHOMOM i 3a3BMYail 06MEXYHOTbCA KiflbKoMa
nepwmmn 4YneHamu psgy. obygosa mMofeni HeniHINHOT AUHAMIYHOT cucTemMn y
Burnsagi PoB nonsrae y snbopi Bugy TectoBux BnAmBIB X(t) i po3pobui anroputmy,
AKAA [03BONSB OM MO BMMIptOBaHMX peakuisx y(t) Buainatv napuiasbHi CKnagosi

y. [X(t)] 1 BM3HAuaT¥ Ha X ocHoBi AB wp( 1,..., n) 860 X Pyp’e-306parKeHHS

Wo(j 1,---) n), N=1,2,... ana mogentoBaHHa HAC BignosigHo Yy 4vacoBiii abo
4aCTOTHI 06nacTsXx.
BaratosumipHe (n-BuMipHe) nepetsopeHHs Pyp’e ana AB n-ro nopsagky (3.1)

3aMuCyEThCs Yy BUTNALI:

cOFRW e ) W, XD j_n . " d , (3.2

0 0 il il

W j

ne Fn< > — N-BUMIpHE NepeTBOpeHHs Pyp’e; j=+ 1 — yaBHa oanHMUA. ToAi Mogesb
HeNiHINHOT cucTeMy Ha OCHOBI PAB B 4acTOTHi 06nacTi MOXHa MpeacTaBuUTU y
BUTNALL

y Xt Fnl<Wn JO, ey JO, "X jwi> (3.3)
ni il tl t t,

n

ne F, 1< > — 3BOPOTHE N-BMMipHE NEPeTBOPeHHS dyp’e; X j . — NepeTBOPEHHS

dyp’e BXIAHOIO CUTHaNY.

| ieHTUdikaLis HeNiHIMHOT AUHAMIYHOT CUCTEMW B YaCTOTHIN 06n1acTi nonsrae y
BU3HayeHHi Pyp’e 06paziB Wp(j 1,...,] n) — N-BUMIPHMX NepeaaBasibHUX PYHKUIR. Y
KNaCMYHOI Ta CyyacHOI Teopii ynpaBniHHA 3pYYHUM NOAAHHAM AMHAMIYHUX CUCTEM B
4aCTOTHIN 06nacTi € nepegaBasibHi  (OYHKUIT. TlpM  UbOMY HaMBaX/IMBILLMMU
efieMeHTaMu  Mofenen 'y BUrNAfi nepefaBasibHUX (YHKUIA € Modynb i (pasa
6araToBMMIpHOTO repeTBOpeHHA ®dyp’e Aapa BonbTeppa n-ro nopsgky, T06TO
I4eHTUdhikalia 3B0ANTLCA A0 BM3HAYEHHS 3HAaYeHb aMnniTyam i a3y 6aratoBUMipHOT
nepefaBasibHOT (DYHKLIT Ha 3afaHMX 4YacTtoTax — 6aratoBumipHux AYX i dUX:
IWa(G 1 2. 0] W argWo( 1Jj 2...,) n) BIANOBIAHO, SKi BWM3HA4YalOTbCA 3a

(hopmynamu:
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JREW.(j o L )7 ImW,( L L) .34

ImW.(J »» 1 )
ReW,(j v i )

ae Re i Im — BignoBigHO filicHa i ysiBHA YaCTUHM KOMMNEKCHOT (YHKLIT N-3MiHHMX.

UACITRE AN

argW,(J ., ] ,) arctg

3.2 TeopeTnyHe 06I'PyHTYBaHHA anpoKcUMaLiiHoro MeToay iaeHTudgikauii

Mpu igeHTugikauil AB k-ro nopagky (k>1) cycigHi uneHn PAB BUABNAIOTH
ICTOTHMIA BNAMB Ha TOYHICTb OTPUMYBaHUX pe3ynbTaTiB. ToOMy Heob6XifHO
3aCTOCOBYBATU CrewiasibHi MeToAM, WO [03BOMIATL MiHIMI3yBaTh Leil BnavB. laes
METO/ly, BMKOPWUCTAHOrO Yy [AOCMIMKEHHI, MONdrae B KOHCTPYHOBaHHI 3 peakuil
cuctemmt Ha N (N k) TecToBUX BXIAHWX CUTHANIB i3 3a4aHUMWN aMnNiTy4aMn Takoro
BUpasy, ke 6 3 NeBHOK TOYHICTHO (3 TOYHICTHO A0 BIAKUHYTUX YfieHiB nopaaky N+1 i
BULLE) AOpiBHIOBaNO K-My uneHy PaB:

N n

yn[X(t)] ij[ajx(t)] Cja? Wn 17 21" n Xt I d I (35)

j1 nl j1 0 0 11
e aj— amnaiTyay TeCTOBUX CUTHaniB, A0BI/bHI BIAMIHHI Bif HyNA il MOMapHO Pi3Hi

ynucna; Cj — AICHI KoediLieHTH, AKi BUOMPaOTLCA TakK, o6 Y npasiit YacTuHi (3.5)
3BepTa/InCA B Hynb yci nepwi N yneHis, Kpim k-ro, a MHOXHUK npu K-kpatHomy
IHTerpani crtaB piBHUM ofuHUUi. Lla ymoBa npuBOAMTL [0 PO3B’A3KY CUCTEMMU
NIHINHKX anrebpaiuHmX PiBHAHb WO40 KOEILIEHTIB Cy, Cy, ..., Cp:

N 1L, n k;

c,a' | ", menk LN:;k N. (3.6)

i1 b 0, n k;
Lia cuctema 3aBXam mae pO3B’ﬂ3OK, npmnyomy €,U,VIHVII7I, TOMY WO BU3HAYHUK

CUCTEMM  TIIbKN  MHOXHWKOM  a,a, a, BIAPI3HAETLCA Bif  BM3HAYHMKA

BaHgepmoHza. TakMm YNHOM, Npu By Ab-AKWX AINCHUX YMCNaX a;, LLIO BiAPI3HAOTLCA Bif,
HY/1 A MOMapHO Pi3HUX, MOXKHA 3HAWTK TaKi Yncna cj, MPU AKKX NiHiHa KOM6IHaLif
(3.6) 3 peakuint cucteMu A0PiBHIOE k-My uneHy PAB i3 TOYHICTIO 40 BiAKUHYTUX
UneHiB pagy.

Bupas (3.6), MoXXHa rnobyayBaty He3NiYeHHOK MHOXMHOK CrnocobiB, 6epyun
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pi3Hi uucna a,,a,, ,a, IBU3HAYaKUM NO HUX KOEILEHTHM C,,C ,C

1r¥27 N *

Bunbip amMnnityq a; noBuHeH 3abe3neyvyBatn 30DKHICTb pagy (3.1) i MiHIMyMm
MOrpiHOCTI Npu BUAINEHHI MapuianbHOi cKnagosoi y, xt  BignosigHo fo (3.5),
00ymoB/ieHOT 3annwwikoM psagy (3.1) — uneHamn ctyneHs N+1 i suwe. Akwo x(t) -
TECTOBMI BMN/IMB MaKCUMa/IbHUIA MPUNYCTUMOT amnaiTyau, npu akomy psg (3.1)
36iraeTbCca, TO amnAiTyau a; MOBUHHI OYTY 3a MOZly/IeM He Gifblie oguHuli: & 1
ans =1, 2,..n.

Byno nokasaHo, L0 3amnpornoHOBaHi nonepegHVKamn A0S BUKOPUCTaHHA B
anpokcumaviiHoMy MeTogi ifeHTudikauil amnniTyaM TecToBUX MOMIrapMOHIYHUX
CUTHaNIB He € ONTUMa/IbHUMW, | 06r'PYHTOBYETLCA BUGIP amMniTy/ TeCTOBMX BI/IMBIB,
LLL0 3a6e3MeyyroTb MiHIMa/IbHY NOXMOKY OLIHKW 6aratoBUMIpPHUX NepeTBopeHb Pyp’e
(6aratoBumipHnx AUX 1 @DUX) cuctemu, WO igeHTUdiIKyeTbes  [93].
BnKOpMCTOBYETLCA MeTOA, MOCMIA0BHUX HabMMKeHb NPV NMOCTYMOBOMY 3MEHLLUEHHI
amnaiTys i nepepaxyHKOM BigNOBIAHWUX KOe(iuieHTIB AN NiABULLEHHSA TOYHOCTI
pe3ynbTartiB igeHTuikauil. CTPYKTYpHY cxema igeHTuikalii 3a JonoMoror mMogeni
BonbTeppa B 4acTOTHIA 06nacTi 3 BMKOPUCTaHHAM anpoKCcUMauiiHOro metogy

BUAINEHHA Napuia/ibHUX CKNagoBUX Ana Mogeni n-ro nopsaaky nokasaHo Ha puc. 3.2.

(1)

—] c71(11!) — HJIC 01(”) .

) '2(n)( 1)

n
x(1)=)_coso, 1 ‘372(;7) — HJIC Cz(n) N
i=1

L 2 V(D)

o)

~ a (M HIIC

CA@ ]

PucyHok 3.2 — CTpyKTypHa cxema igeHTudikauii HAC B 4acTOTHI o6nacTi

Ona  igeHTugikayii B 4acTOTHI  06/1acTi  BUKOPUCTOBYKOTLCA  TECTOBI

NoNirapMoHIYHI BNAMBW, L0 NPeACTaBNAKTL COO0I0 CUTHANN BULY:
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Xt A cos t ., (3.7)
k 1

[ie N — NOpsAAoK ouiHtoBaHol MN®; A, 1 |, —BIgNOBIAHO aMNiTyAa, YacToTa i asa

k-7 rapMOHiKW. Y 0OCNIIKEHHSIX BBAXKAEMO aMnniTyan A\ ofHakoBuMM, a hasn

TakKUMK, WO [OPIBHIOKOTL HYNHO. TecTOoBWUW CUrHa/I MOX/IMBO NPeACTaBUTU B
KOMMEKCHI (hopmi
n A n it it
xt A cos t — elv el¥| (3.8

k1 2k1

an-y MpC y Biaryky cucteMu MoxkHa npeacTaBUTh y BUrNai

AN E(n/2) . n ) ] ] ]

Yot oor CF e Wo e o e k|
2 m 0 kp 1 k, 1

coS " o LoargWe g s e e 0 (B9)
10 I m1

ae E(n/2) o3Havae PyHKLIO BUAINEHHS LiN0T YaCTUHKU Ymcna n/2.
3 BiAryKy Ha TecToBMil curHan (3.7) BUAINSETbCA CKNafoBa i3 4aCTOTOH
1+ oo+
An Wo( 1 2, n)lCOS[( 1+ o+...+ pt+argwn(l 1 2,--.) n)]- (3.10)
Ha ocHOBI aHanidy HayKOBUX [Kepen YCTaHOBMIEHO, WO MpPW BU3HAYeHHI
6aratoBUMipHUX M® HeniHiHMX CUCTEM HEO6XiAHO BPaxoBYBaTW OOMEXEHHS, LU0
HaK/MagalTbCAd Ha BMOIP 4acTOT TeCcTOBOrO MONIrapMOHIYHOIO CUrHany, ki

3a6e3MneyyoTb HEPIBHICTb KOMOIHALIHMX YacTOT Yy rapMOHiKaxX BMXi[HOrO CUrHany.

3.3 TeopeTnyHe 06rpYyHTYBaHHA IHTEPMONALIAHOIO MeToAY iAeHTUgIKaLil

IHTepnoNAUiiHMIA meTod iaeHTUMIKaUIT HENIHIMHMX AUHAMIYHUX CUCTEM, SIKWIA
6a3yeTbCsA Ha MaTteMaTU4HOMY annaparti psagis BonbTepa 3anpornoHoBaHO B poboTax
[94-98]. B HboMy anist po3gineHHs Biaryky HAC Ha napuianbHi cknaposi Y, (t)

BUKOPWUCTOBYETHCS  N-KpaTHe  AM(EepeHLiitoBaHHA  BMXIAHOrO  CUrHany  3a
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napameTpoM-amn/iTy4ot0 A TeCTOBUX BI/IMBIB.

FAKLIO Ha BXif CUCTEMM NoAaTy TecToBUIA curHan suay ax(t), ae x(t) — aoBinbHa
(hyHKUIA; |[a] 1 — macwiTabHUin KoedilieHT, TO ANa BUAINEHHA NapLiabHOI CKNagoBoi
n-ro nopagky v, (t) 3 sumiptoBaHoro Bigryky HAC y axt HeobXigHO 3HaWTK n-y

4aCTUHHY NOXiAHY BIArYKY 3a amnaiTyaoro a npu a=0

n 1 yax® (3.11)

yn(t) n Wn( 17 29 n) X(t r)d r

|
ril n: a0

0 pasis O

Ona obuncneHHsa (3.8) yacTkoBa NoxigHa 3amiHIOETHCA BMPa3OM B KiHLEBMX
PI3HNUAX. OundepeHuitoBaHHSA PYHKLIT, 3a4aHOT B AUCKPETHUX TOYKax, MOXe OyTu
BMKOHAHO O[HUM 3 4uCe/lbHUX METOAIB Micns nonepeaHboro  3rniafkKyBaHHS
pe3ynbTaTiB  BMMIptOBaHb. BWKOPUCTOBYETLCA YHIBEPCa/IbHUA  MPUIAOM,  SKWN
[03BOJIAE 3aMIHUTW NOXIAHY OYAb-AKOro nopsaky N, PisHULEBUM BiJHOLLEHHSAM Tak,
o6 noxmbka BiA Takoi 3amiHM Ana QyHKuiT y(a) 6yna Oyab-AKOro, Hanepej,
BCTAHOB/IEHOr0, NOPSAAKY anpoKcumauii p WoAo KPOoKy h= a pi3HuUeBOl CITKM Mo

amnniTyai. Ha ocHOBI piBHOCTI

d"y@a) 1 "
- T c.y(a rh) O(hP
@ e ry(@ rh) O(h™) (3.12)

MeTOA0M HEBM3HAYEHMX KOeiLLIEHTIB MigounpatoTbCA He3anexHi Bifg h KoeilieHTH ¢,

rr,rn 1..,r, TaK, wWob6 pisHicTb (3.12) BusABMNacA cripaseinvBolo. Mexi

nigcymoByBaHHs I, 0 i r, O mMOXHa B3ATW [LOBINbHUMW, afie Tak, W06 nopsagok

L I, pi3Hnuesoro BigHoweHHA h " c y(a rh) 3a40BOMbHAB  HEPIBHOCTI
r r, n p L

BukopucTaHo hopMynu Ans YNCebHOro AndepeHLitoBaHHS MPU BUKOPUCTaHHI
LIeHTPa/IbHMX PI3HULb ans PiBHOBIAAAIEHNX BY3/iB y=y[rhx(t)]
r r,r 1., 101..,r, 1r, i3 KPOKOM Pi3HULIEBOI CITKM 3a amnniTygoto h= a.
[na Bu3HavyeHHA AB neplioro nopsaky 064YMCOETLCA neplua noxigHa npwu

r r, labor, r, 2 BignoBigHo
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1
yo E( y1 yl)’

1

Yo —12h(y2 8y, 8y, V,) (3.13)
1

yo 60_h( ys 9y2 45y1 45y1 9y2 y3)-

[na Bu3HayeHHa AB apyroro nopsigky O6YMCNOETLCS Meplua noxigHa npu
n r, labor, T, 2 BignoBigHO

1

yo F(yl 2y0 yl)’
1

yo W( yz 16y1 30y0 16y1 yz)’ (3-14)
1

yo W(Zys 27y2 270y1 490yo 270y1 27y2 2y3)’

[119 BM3HauYeHHs AB Apyroro MopsaKy O6GYMCMIOETHCH TPeTs MoxigHa npw
n r, 2a6ol T, 3 BignosigHo

1

W( Y. 2y1 2y1 yz)’

] (3.15)
Yo W(yg 8y2 13y1 13y1 8y2 ys)i

fe Yo YO0,y, y(@©.y, y()y, y(sh),s 0 1 2 3.

Ha ocHoBI umx ¢opmyn OTpUMaHO amnniiTyau 419 TeCTOBMX BMAUBIB Ta

Yo

BIAMOBIAHI TM MacLUTabYyoUi KoeilieHTH, SKi HaBefeHO Y Tabnuui 3.1.

Tabnuua 3.1 — AMNNITYANM Ta KoeilieHTV IHTepnonsauinHoro Mmetoay igeHTU ikawii

NN a® [ a® [ a® | a® | a® | ag® | ¢ | ™ | c® | c® | ce® | cg®
2| -1 1 - - - - -0,5 0,5 - - - -
14| -1 |-05] 05 1 - - 10,0833 |-0,6667| 0,6667 [-0,0833| - -
6| -1 |-0,67/-0,33{033|067| 1 |-0,0167 0,15 | -0,75 | 0,75 | -0,15 |0,0167
2| -1 1 - - - - 1 1 - - - -
24| -1 |-05] 05 1 - - |-0,0833|1,3333|1,3333 |-0,0833| - -
6, -1 |-0,67|-0,33/0,33 067 | 1 |0,0111| -0,15 1,5 15 -0,15 | 0,0111
4, -1 |-05| 05 1 - - -0,5 1 -1 0,5 - -
° 6 -1 |-0,67({-0,33/0,33 067 1 | 0,125 -1 1,625 | -1,625 1 -0,125

CuMBON «—« B Tabnuui 3.1 03Hayae, WO He ICHYE HIAKOro 3HaYyeHHs Ans i€l
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amnAiTyau i KoegilieHTa.

[na  iHTepnonsyinHoro MeToAy BUKOPUCTOBYETLCA [oJaTKoBa onepawis
MHOXEHHSI BUXIAHOTO CUrHany Y,(t) Ha KoegilieHT ¢, AKWUIN 3a1eXnTb Bif NOPALKY
mogeni. Ans mogeni 1 nopsagky: q=1/h, ans mogeni 2 nopsaaky: q=1/2h?, ona mogeni
3 nopsagky: q=1/2h3.

CTPYKTYpHY cxema ifeHTU@ikauil 3a Aomomorow Mogeni BonbTeppa B
YaCTOTHIN 0651acTi 3 BMKOPUCTAHHAM IHTEPMONIALIAHOIO MeToAY BUAINEHHS

napLianbHNX CKNagoBMX AN MoAeni N-ro nopsaKy rnokasaHo Ha pUCyHky 3.3.

)t
— 01(17) — HIJIC i 2 Cl(ﬂ) .
(1)
n ¥
K(=2coseut] i L PIETE
2k
, (n)
@ aac Y0 gl

PucyHok 3.3 — CTpyKTypHa cxema igeHTudikauii HAC B 4acTOTHI o6nacTi

HaBefeHi MeToIM HaaatoTb MOX/IMBICTb NOGYA0BM HenapamMmeTPUUHMX MOAENei

Ha OCHOBI psiiB BonbTeppa B YaCcTOTHIN 06nacTi Ans cnaboHeniHinHux HAC.

3.4 BMKopuUCTaHHA NoMirapMoHIYHKUX curHanis ans igeHtudikauii HAC Ha OCHOBI

mMojeneil BonbTeppa B YaCTOTHIN 06NacTi

Ona  ipeHTMdiKauii B 4aCTOTHIM 06MacTi  3aCTOCOBYHOTbCS  TECTOBI

nonirapMoHiYHi BNABWY, WO NPeACTaBNAKTL COO0K0 CUTHANN BULY:
n
X t A cos t (3.16)
k 1

[e N — NopsaoK ouiHoBaHoi MN®; A, , i , —BIANOBIAHO amMNNiTyAa, YacToTa i (hasa

k-01 rapMOHIKW. Y OOCNIMHKEHHAX BBXKAEMO aMmniTyam A, OAHaKOBUMM, a hasn
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PIBHUMW HYNHO. [1pY LIbOMY TECTOBUIA CUMHaN MOXKHA 3anucaTi B KOMMIEKCHIN hopMi:

n n . i
xt A cos .t > el el (3.17)
k 1 k 1

Togi n-y napyianbHy CKNagoBy 3 BIAryKy CUCTEMW MOXKHA 3anucat 'y BUrNagi:

An % n n . . . )
y, t o C, ‘Wn | RAPRTRR R T B
m 0 ky 1 k, 1
cos K W LoargWo oy 0 e kg
10 I m1 ’ (318)

n - - - .-
TYT E Nno3Ha4vac (byHKLI,HO BUAINEHHA LINIO0I YaCTUHN HYaCTKW.

3 BiAryky Ha TectoBuii curHan (3.16) BMAINAETbCSA CKNagoBa i3 4aCTOTOH

1+...+ n:

An [Wa(G 1,00 n)lcos[( 1+...+ t+argWo( 1,..) )] (3.19)

Ha ocHoBi aHanisy BupaxeHHA (3.19) BCTaHOBNEHO, WO MpPX BU3HAYEHHI
6aratoBUMipHUX M® HeniHikHMX CUCTEM HEO6XigHO BpaxoByBaTV OOMEXEHHS, L0
HakKnagatTbCAd Ha BMOIP 4acTOT TeCTOBOrO MNOMIrapMOHIYHOrO CurHany, ki
3a6e3MneyytoTb HEPIBHICTb KOMOIHALIHMX 4YacTOT Yy TrapMOHIYHMX CKIafoBUX
BXigHoro curHany (3.17) [99].

Bigoma Teopema npo BWMGip TecToBMX 4YacToT [99] roBopuTb, WO ANA
O[HO3HAYHOCTI (piNbTpauii 3 n-o/ napuiaibHOT CKNafoBOi BiAryKy CUCTEMU, L0
IAEHTUDIKYHOTb, FAPMOHIKM 3 KOMGIHALIHOK YacTOTOHO:

W1twW,ot...+Wy, (3.20)
HeoOXiHO Ta AO0CTaTHLO, WOO BOHAa He [OPiBHIOBaIA IHWWM KOMOIHALIMHMM
yactotaM BuUrnsagy: Kiwi+kow,+...+k,w,. BHacnifok obmexeHb Ha BMOIP 4acToT
TECTOBUX MONIraPMOHIYHUX CUTHaNIB, 3HayYeHHA P y uuX «BUKONOTUX» TOUKAX
6aratomipHOro npocTopy 4acToT MOXYTb OyTW OTpUMaHi TifIbKM 3a 4OMOMOroH
iHTeprionauii. Mpun NpakTUYHIA peanisauii MeToay iaeHTUdiIKaUil HeNiHIAHOT cucTeMm

Heo6XigHO MiHIMI3yBaTW YNC/I0 TAKMX TOYOK HEBM3HAYEHOCTI Ha iHTepBasi Noby 08K
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6araTtoBUMipHUX T®d, TO6TO 3a6e3rmeyunT MiHIMyM 0OMeXeHb Ha BMOIp 4acToT
TECTOBOro CUrHasty. 3anporoHoBaHa ymoBa BUOOPY YacTOT, LLLO BM3HAYAE MOX/UBICTb
O[IHO3HAYHOI (iNbTpauii WYKaHOI rapMOHIKW, A03BOJIAE MAKCMMa/lbHO PO3LLMPUTH
MHOXWHY MPUNYCTUMMX TEeCTOBMX 4acToT. Tak, Mpu BM3HauyeHHi 1P papyroro
NopAAKY MOTPIGHO 3abe3neynT MK YacToTamy BXiAHOrO CUrHasly BUKOHaHHA He
n’atu, SK B [3.16], a TpboX HepiBHOCTENR: W;£0, W,Z0 | W1#w,. MNpy BU3HaYeHHI MNP
TPeTbOro Mopsaaky 6yae nMoTpiGHO 3a6e3neynT MiXK YacToTamu BXIAHOMO CUrHany
BUKOHAHHSA 15-Tn HepiBHOCTEN (3aMicTb 45-Tn — B [100]): w:#£0, w,20, w320, wZW,,
W17 W3, W27W3, 2017 W+ W3, 200,7W1+HW3, 2W37W1+0;, 20017 W—W3, 20,7 W1—W3, 2037 W1—

Wy, 2017—W7+W3, 200:7—W1+W3 | 2W37—W1+0s,

3.5 MobyaoBa Mofeneit 3 BUKOPUCTaHHAM METOAIB iAeHTUdiKauii

OnucaHi MeToam 6yno nepeBipeHo Ha TECTOBIM HENIHINHIN AMHAMIYHI cUCTeMI
LUMIAXOM MPOBEAEHHA KOMMN’HOTEPHOro ekcnepuMeHTy (igeHTu@ikauii) B cucTemi
Matlab.

[na nepeBipkyM onmMcaHUX MeTOAIB BUKOPWUCTOBYBaacA HeniHiiHa TecToBa

cuctema (puc. 3.4), Ky onucaHo piBHAHHAM PikkaTi:

% yO) YA uc). (3.21)

1
| » 1
264
Transfer Fcn

Math
Function

u2<

PucyHok 3.4 — Simulink-mofesnb TeCTOBOT CUCTEMU

CTpyKTypHa CXxema HermapameTpUUHOI MoAeni CUCTEMM 3 BUKOPUCTaHHSAM TPbOX

uneHiB psagy BonbTeppa nokasaHo Ha pUCyHKy 3.5.
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h A

h 4

wy(T)

x(t y®

wa(T1, Ta) >

Y

¥

h J

w3(T1, Tz, T3)

PucyHok 3.5 — CTpyKTypHa cxema HenapameTpuyHOi MOAeni CUcTeMm

Mo>xHa npefAcTaBUTM Mofenb BonbTeppa 06paHoi TeCTOBOT CUCTEMM Y BUTNSAI
Anep BonbTeppa TPbOX NOPALKIB. Byno OTPMMAHO HACTYMHI aHaNiTUYHI BUpasn gna
AYX T1a dYX 1-ro, 2-ro Ta 3-ro NOpALKIB, AKI BMKOPUCTOBYHOTHCHA AK €Ta/IOHHI

XapaKTepuCTUKN B MpoLecax MOAe/HOBaHHS B YaCTOTHI o6nacTi:

arctg—;

W,(j )| %,argwlu )

(W, (1 1 )l

Jor oA ALt (L )1

H H (2 2 1 2)( 1 2)
W ' 2 2 2
argW,(j .,j ,) arctg ( ()

Wo(i 0 20 s) Y REW,(i i 200 ) IMOWo(J 1 50 o)
2 2 1
32 (., DA A HE D
J[SZ (. )y 2 (o D0, )
(. ), JF 167, , )
U2 Co 0% (0 W02 (L, o)
IMW,(j 1 50 o) DA CB
ReW,(J 1, 2.0 ») AB CD

argWS(J 1’j Z’j 3) arCtg

.qu32312323313 : ; :;

1

B uw vx;C 4(, , ,):;D w ux;
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3.6 OujiHKa NOXMO0K MeTOoAIB ifeHTUdIKauii

LLiIKOM BUYEPNHUMW NS BU3HAYEHHS afeKBAaTHOCTI OfepXKyBaHUX MOZENen €
HaCTYNHI KpUTEPIT OLiHKN NMOXMOOK iaeHTUMiIKaLiT, AKi 6y BUKOPUCTAHO B PO6OTI:
— cepeaHboKBagpaTnyHe BigxuneHHs (CKB):
1@ ~
~ (\Nq Wq)2 )
Qq1

ae Q — KiNbKICTb TOYOK XapakTepucTukm W,

Wy=W(wq) — eTaIOHHI 3HaYEeHHSA XapaKTepPUCTUKMK,

A~

W, — 3HauYeHHs OL{iHKN XapaKTepUCTWKM, OTpUMaHi B pesynbTaTi 06po6KM

eKcrepumeHTalbHUX AaHnX (BIATYKIB CUCTEMW) AN (-0i TOYKM XapaKTepucTnkm W;

— MPOLEHTHE HOPMOBaHe cepeiHbOKBaapaTnyHe BigxuneHHsa (MHCKB):

Q ~
W, W,)*
., 100% |
A

gl

Mpy UbOMY BiZlOMO HACTYIMHI paHr 1 OLIHKM afleKBaTHOCTI MOZeNel 3a/1eXHO Bif

BenvunHn NMHCKB, AKi npeacTasneHo B Tabnuui 3.2.

Tabnuuyga 3.2 — PaHr agekBaTHOCTI MOAeni 3anexHo Big BenvunHn NMHCKB

PaHr afgekBaTHOCTI BennunHa NHCKB
BigmiHHO 10 10%
[o6pe Big 10% 0o 20%
3a/10BiNIbHO Big 20% 1o 30%
He3afoBinibHO 6inbLue 30%

BukopucTaHi B poboTi MeToAM [03BONAKOTL AOCATTU BIAMIHHOI afeKBaTHOCTI

MOAeNi B YaCTOTHIN 06nacTi.
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3.7 AHani3 TOYHOCTI IHTepnoNALINHOro MeToay iaeHTUMiIKaLil TeCTOBOI CUCTEMM B

YyaCTOTHIW 06NnacTi

OcHOBHa MeTa nosisirasa B TOMy, W06 BU3HAYMTI GaraTo4yacToTHI BNaCcTUBOCTI,
O XapaKTepuaytoTb HENiHINHI Ta AMHaMIYHI BNacTUBOCTI HENiHIMHOT TecTOoBOI
CUCTEMU, SKa BUKOPWUCTOBYETbCS B poboTi [101] Ta BMKOPMCTOBYETLCA MOAENb
BonbTeppa y surnagi noniHoma 1, 2, 3 nopsaaky. TakMm Y4HOM, BNaCTUBOCTI TECTOBOT
CUCTEMW XapaKTepusyroTbCA nepefaBasibHUMKM (yHKLiIgMU Wi(jw), Wo(jw:, jwy),
W3(jo, jw,, jws) — Pyp’e-300padKeHHAMM BaroBuUx QYHKUIA wq(t), wo(t;, ) Ta
Ws(ts, t2, t3).

3BaXKeHa cyma (POPMYETLCA 3 MPUAHATUX CUMHANIB — BIATYKY KOXHOT rpynu. B
pe3ynbTaTi OTPUMYIOTL NapuianbHi KomnoHeHTU Bigrykis HAC yi(t), y,(t) Ta ys(t). Ans
KOXXHOT 4aCTKOBOT KOMMOHEHTM BIAryKy OOYMCNIOETLCA TMePeTBOPEHHA dPyp'e
(BukopucToByeTbCa LUM®), a 3 OTpUMaHOro CrnekTpa BUKOPUCTOBYHOTLCA TifIbKU
IHDOPMATUBHWUIA rapMOHiIKM (SKi  NpeAcTaBnstoTb COO0K aMnAiTyauM 3HAYeHb
HeobXigHUX AYX-XapakTepuUCTUK NepLloro, Apyroro i TPeTbOro nopsaKiB).

AYX |Wi(jw)| Ta ®UX argW,(jw) nepwioro nopsaky OTPUMAHO LUIAXOM
BUAINEHHSA TapPMOHIKM 3 4acToTo w 3i cnekTpy Biaryky HAC yi(t) Ha TecToBuWiA
curHan x(t)=(A/2)coswt.

AYX |W,(jw, j(w+Q,))| Ta ®UX gpyroro nopsagky argW,(jw, j(w+Q;)) npwu
W= Ta W,=W+Q; OTPUMAHO LLIAXOM BUAINEHHS FTAPMOHIKM 3 CyMapHOH YacTOTOO
w1+w, 3i cnekTpy Biaryky HAC y,(t) Ha TecToBmin curHan x(t)=(A/2)(coswt+coswot).

AUX  Wa(jw, j(0+Qy)), (w+Q,))] Ta  dPYX  TpeTboro  nopsaky
argWs(jw, j(w+Qy)), j(w+Q,)) Npn w1=w, W,=w+Q; Ta W;=w+Q, OTPUMAHO LLIAXOM
BUAINIEHHS TAPMOHIKM 3 CyMapHOR YaCTOTOR (;+W,+w3 31 cnekTpy Biaryky HAC y,(t)
Ha TecToBUiA curHan x(t)=(A/2)(cosw,t+cosw,t+coswst).

Pesynbtatn (AYX T1a ®UX 1, 2 Ta 3 nopagkis), Aki 6yno oTpumaHo nicns

npoueaypv iaeHTugikaLii, nokasaHo Ha pucyHkax 3.6-3.8.
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PucyHok 3.6 — AUX Ta @YX nepLuoro nopaaky Ans TeCTOBOI CUCTEMMU:
eTa/IOHHI 3HaYeHHS, OTPUMaHI 3a JONOMOroH aHaliTUYHNX BMpPasiB (a),

3HaYeHHS OLIHKM 3 KifIbKICTIO ekcnepumMeHTiB N=4 (6)

Fourier Image Absolute Value (AFC)
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Frequency, rad/s
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Frequency, rad/s

PucyHok 3.7 — AUX 1a @YX apyroro nopagky Ans TeCTOBOI CUCTEMN:
eTa/IOHHI 3HaYEHHS, OTPMMaHI 3a 40MOMOroH aHaiTUYHUX BMpasiB (a),
3HAYEHHA OLIHKM NiganaroHanbHUX NePeTUHIB 3 KifIbKICTHO ekcnepuMeHTiB N=4 (6),
Q,=0,01 paa/c

[MoBepxHi, AKi NOKa3aHO Ha pucyHkax 3.9-3.10, nobyfoBaHo 3 nigaiaroHaibHUX
NepeTuHIB, SKi OYyN0 odepXXaHO MO OKPemocTi. Q; 6yNn0 BUKOPUCTAHO B SAKOCTI
3poCTaloyoro napameTpy ideHTudgikauil 3 PI3HUM 3POCTAOUMM 3HAYEHHAM A1

KOXXHOr0 MOMepeyvyHoro nepeTuHy B XapaKTepUCTUKax ApYroro nopsaky. dikcosaHe
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3Ha4YeHHA Q, 1 3pocTatode 3HayeHHs Q; OYyN0 BMKOPUCTAHO B AKOCTI MapameTpiB

IAeHTUdiKauii 4N OTPUMAHHA PI3HUX 3HAYEHb A15 KOXXHOrO NOMepPeYyHoro nepeTuHy

B XapaKTepUCTMKaX TPETbOro NopsiaKy.

Fourier Image Absoclute Value (AFC)
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PucyHok 3.8 — AUX Ta @YX TpeTbOro nopsaaKy Ana TeCToBOI CUCTEMN:
eTa/IoOHHI 3HaYeHHS, OTPMMaHI 3a 4OMOMOrOH0 aHaNIiTUYHUX BUpasiB (a),
3HaYeHHS OLIHKM nigaiaroHaibHUX NePeTUHIB 3 KiNbKICTHO ekcnepumeHTiB N=6 (0),
Q,=0,01 paa/c, Q,=0,1 pag/c

[MoBepxHi Apyroro i TpeTboro nopsaaky ana AUYX 1 dUX, oTpumaHi nicns

npoueaypa ifeHTUMIKaLiT TeCTOBOI CUMCTeMM MOKa3aHO Ha pucyHkax 3.9 i 3.10

BiAMOBIZHO.

a) 6)

PucyHok 3.9 — INoeepxHA AUX (a) Ta PUX (6) ang TECTOBOT CUCTEMU, AKY

nobyaoBaHo 3 nigaiaroHaibHUX NepPeTUHIB Apyroro nopsaky ans N=4



190

a) 6)

PucyHok 3.10 — MNMoeepxHa AYX (a) Ta PUX (6) ana TeCTOBOI CUCTEMN, AKY

nobyaoBaHo 3 NigAiaroHa/IbHUX NEPETUHIB TPETLOro Nopaaky ans N=6, ws=0,1 paa/c

[Ona aHanisy TOYHOCTI OTPMMAHO uYMCeNlbHi  pe3ynbTaTh  MOPIBHAHHSA
anpokcumadiiHoro [93, 102-105] T1a iHTepnonsuiiHoro [94, 95, 97] wmeTogiB
ineHTUdiKauii HAC Ha TecToBii cucTtemi y Burnagi o6umcneHHs MHCKB gna AUX Ta

®dYX, Aki HaBefleHO y Tabnuui 3.3.

Tabnuus 3.3 — MNopIBHAHHA  TOYHOCTI  anpoOKCMMALIAHOro Ta iHTepPnoNAuifiHOro

MeTOoAIB iAeHTuMIKaLiT

KinbkicTb MHCKB gna AUX, % MHCKB gna @YX, %
MopAgoK | eKcrnepuMeHTis / ) )
anpokcmma- iHTepnong- anpokcuma- iHTepnong-
AApa, n MOpAAOK N N U U
) LiNHWRA LiNHWIA LiNHWIA LiNHWIA
anpokcumadiii, N

2 3,6429 2,1359 3,3451 2,5420
1 4 1,1086 0,3468 3,1531 2,0618
6 0,8679 0,2957 3,1032 1,9311
2 26,0092 30,2842 30,2842 76,8221
2 4 3,4447 2,0452 2,0452 3,7603
6 7,3030 89,2099 4,6408 5,9438
3 4 72,4950 10,9810 10,9810 1,6280
6 74,4204 10,7642 10,7642 1,5522
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3.8 AHani3 064MCOBanbHOI CTIMKOCTI IHTEPNONALIAHOIO MeToAy iAeHTUdiKaui’ ans

TeCcTOBOI CMUCTEMW B YaCTOTHIA 0611acTi

Byno BWMKOHaHO eKcrnepuMeHTasIbHi AOCNI[AKEeHHA 3aBafoCTIKOCTI MeTogy
iAeHTUiKauil. OCHOBHOK METO 6YN10 BUBYEHHS BMNIMBY 0OUMCIHOBA/IBHOIO LLYMY
(wym 03Hayae HETOYHICTb BMMIPIOBAHb) Ha XapaKTEPUCTUKM MOAENi TeCTOBOI
CUCTEMM OTPUMAHOT 3 BUKOPUCTAHHAM IHTEPNONALINHOIO MeTOAy B YacTOTHIW
obnacrti.

[MepLunm KpOKOM 6Y/10 BUMIPHOBAHHSA PiBHA KOPUCHOIO CUMHay (rapMOHIYHOIo
KOCWMHYCHOIO TECTOBOIO CUTHasTy, SIKMIA NMOKa3aHo Ha pucyHKy 3.11, a) nicns TecToBol
cuctemmn (Out2 Ha pucyHky 3.12). AMONITYAY UbOro CUrHasiy 6yno NpunHATo, K

100% BIg, NOTYXXHOCTI CUTHany.

a) 6)

PucyHok 3.11 — @) TeCTOBMWiA CUrHan Ta 6) BUNaAKOBMWiA LWyM 3 aMnAiTyaoto y 50%

Bif, TECTOBOIO CUTHany

[Micns uiel npouefypu ANA imiTauii HETOYHOCTI BUMIpHOBaHb B MOZeni [o
BUXIAHOrO CUrHasly TeCTOBOI CUCTEMM [OLAETbCA BUMAAKOBWUA CUTHaM Lwymy (3
(hopMOt0, MOKasaHo Ha pucyHky 3.11, 6). Cymy umx ABOX CUrHaniB Ans NiHiAHOI
TECTOBOI MOfeNi MoKa3aHo Ha PUCYHKY 3.13.

Byno BMKOHaHO po3paxyHKM 415 TECTOBOT MOAEI, A5 YOro Pi3Hi piBHI WyMy
Oyno BUKOPUCTAHO ANs Pi3HUX NOPAAKIB Moaeni. AfanTBHE BENBNET-3r1adKyBaHHS

OyNI0 BMKOPUCTAHO [N 3MEHLUEHHS BMAMBY LUYMY Ha KiHLEBI XapaKTepuUCTUKM
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TecToBoil cucteMu. Beitenet Tuny Daubechie 3 piBHem po3knagaHHs 2 i 3 6yno o6paHo

Ta BUKOPUCTAHO A9 3HMKEHHSA piBHSA Wwymy AYX ta dUX BignosigHo [106-108].

PucyHok 3.12 — Simulink-mMofens TeCTOBOT CUCTEMU 3 FeHEPATOPOM LLUYMY Ta

ocumnorpadamm

PucyHokK 3.13 — 3allyMIeHnii curHan TectoBol cucTemu (piBeHb LWyMy cknagae 50%

Bif, aMMNiTyan TeCTOBOIO CUrHasy)

Mogenb nepLioro nopsaky (NiHinHy), AKy 6yn0 NPOTECTOBAHO 3 PIBHEM LLYMY
50% Ta 10%, nokasana BigMIHHWIA piBeHb 3aBafOCTIMKOCTI. HaBefdeHO 3allymsieHy
(puc. 3.14, a) Ta 3rnamkeHy (inbTposaHy) (puc. 3.14, 6) xapaktepuctukn (AUX Ta
®dYX) 3 piBHeM wymy 50%.

Mogenb Apyroro nopsaky (HeniHiviHy), Ky 6yno NpoTeCTOBAHO 3 PiBHEM LLYMY
10% Ta 1%, nokasana O0OpwuiA piBeHb 3aBafJOCTIMKOCTI. HaBeAeHO 3allymieHy
(puc. 3.15, a) Ta 3rnamkeHy (inbTposaHy) (puc. 3.15, 6) xapaktepuctukn (AUX Ta
®dYX) 3 piBHeM wymy 10%.
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a) 6)

PucyHok 3.14 — 3awymneHa (a) Ta 3rnampkeHa (6) xapakrepuctukn (AUX — 3Bepxy,

dYX — 3HM3Y) NepLIoro NOpPsSAKY Ans MoAesi TeCTOBOI cucTemu 3 pisHeM wymy 50%

a) 0)

PucyHok 3.15 — 3awymneHa (a) Ta 3rnagpkeHa (6) xapakrepuctuky (AUX — 3Bepxy,

dYX — 3HM3Y) ApYroro nopsaKy Ans Mogeni TeCToBOI CMCTeMU 3 piBHeM Lwymy 10%

Mogenb TpeTboro nopsaaky (HeniHiiiHy), Ky 6yno NpoTecTOBaHO 3 PiBHEM
wymy 1%, nokasana [06puiA piBeHb 3aBafOCTIMKOCTI. HaBefeHO 3allymneHy
(puc. 3.16, a) Ta 3rnamkeHy (inbTposaHy) (puc. 3.16, 6) xapaktepuctukn (AUX Ta
®dYX) 3 piBHEM Wymy 1%.

B Tabnuui 3.4 HaBefeHO nopiBHAHHA TMHCKB npu igeHTUgiKauii 3
BUKOPUCTAHHAM  IHTEpnonauinHoro  Metogy i3 LWymMamMyM  BUMIpHOBaHb, i3

3acTocyBaHHAM Wavelet-3rnamKyBaHHs Ta 6e3 oro 3actocysaHHs npu h=0.5.



a)

6)
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PucyHok 3.16 — 3awymneHa (a) Ta 3rnagxkeHa (6) xapakrepuctukn (AUX — 3Bepxy,

dYX — 3HN3Y) TPETLOro NOPSALAKY AN MOAeNi TeCTOBOI CUCTEMU 3 PiBHEM LyMy 1%

Tabnuua 3.4 — CKB ans iHTepnonauiiHoro MeToAy 3 HasiBHICTHO LLYMIB BUMipHOBaHb.

k [N PiBeHb Wwymy = 10% PiBeHb Wwymy = 1% MokpaLeHHs
CKB gna AYX|CKB ana ®4X|CKB ana AUXICKB ana @YX ana AUX, | ana dUX,
(3/ 6e3 3rnamxyBaHHS) pasiB pasiB
2 | 0,000097/ 0,09031/
- - 1,540 1,198
0,000063 0,07541
4 | 0,000271/ 0,07804 /
1 - - 1,497 1,213
0,000181 0,06433
6 | 0,000312/ 0,12913/
- - 1,399 1,306
0,000223 0,09889
2 | 0,000920/ 0,52063 /
- - 1,373 1,012
0,000670 0,51465
4 | 0,001972/ 0,28004 /
2 - - 1,186 4,072
0,001663 0,06877
6 | 0,004165/ 0,39260 /
- - 1,066 2,041
0,003908 0,19237
4 - - 0,000288 / 0,89857 /
1,003 1,467
3 0,000288 0,61251
6 - - 0,000461 / 0,84868 /
1,310 1,431
0,000352 0,59319
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[iarpamu 3 uncenbHUMK pesynbTaTaMn BUKOPUCTaHHA BelBneTiB ang AYX Ta

$dYX HaBefeHO Ha pucyHKy 3.17, a Ta 3.17, 6 BignoBigHo.

a) 6)

PucyHok 3.17 — UncenbHi pesynbTatyt ibTpauil wymis BumiptoBaHb AUX (a) Ta

®dYX (6) 1-3 nopaakis npu igeHTUDiKayii HAC

P0O3BMHYTO MeTOAM [eTepMiHOBaHOI igeHTUMiIKaUil HeMiHIMHUX AMHaMIYHUX
CUCTEM Ha OCHOBI Mofeneir BonbTeppa B 4acTOTHI 06M1acTi 3 BUKOPUCTaHHAM
NOCNiAOBHOCTENM  MONIrapMOHIYHMX  curHanis.  Po3po6neHo  064McntoBasIbHI
anropuTMu igeHTudikaui’ agep Bonbteppa Ans cMcTem 3 OAHMM BXOOM Ta BUXOOM,
a TaKoX A/19 CUCTEM 3 BE/IMKUM YMCNIOM BXOAIB Ta BUXOAIB. NoKa3aHo, L0 Y YaCTOTHIi
06nacTi MOXXHa 06paTn ONTUMasIbHI aMnNITyAn Ta KOemilieHTU TeCTOBMX CUMHasIB,
asie NOTPibHO AOTPMMYBATMCL OOMEXXEHb Ha BMOIP YaCTOT TECTOBUX CUTHATIB.

[MOpIBHAHHA pe3ynbTaTiB IAeHTUMIKALIT, OTPUMAHUX 3a [OMOMOrOK [BOX
MeTOAIB Ha TEeCTOBOMY O06’€KTi, MOKa3sye, L0 BUCOKA TOYHICTb i CTabifIbHICTb A0
064MCNIOBASILHOTO LWYMY 3a6e3nevyeTbCs IHTEPNONALIMHAM METOLOM ifeHTUDIKauiT,
KW nonarae B AudepeHuialii BiArykiB 3a napaMeTpom-aMniiTyJot0 TeCTOBMX
BN/MBIB. ANPOKCUMAaUiHWIA METOA, AKWMI 3aCHOBAHO Ha CKNagaHHi  MiHINHUX
KOMOiHaLili BiryKiB CCTEMW Ha TECTOBI BMMBW 3 PI3HUMW amNAiTy4amMu, Mag BUCOKI
MOKa3HMKM e(eKTUBHOCTI, Xo4ya | MOCTYMaeTbCA 3a TOYHICTIO iHTepnonsuiiHomy
MeToAy igeHTuIKauiT.

Byno B13HayeHO Ta MepeBipeHO HOBI 3HAYEHHS aMniTy[ TECTOBUX CUTHaIB.
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BoHu pgann 3Mory 3HayHO MiABULWMTU TOYUHICTb iAeHTUQIKaLIT Y MOPIBHAHHI 3
amnaitygamu i KoediuieHtamu, HanucaHumu B [100]. TouHIiCTb igeHTUiIKaLiT
HeNiHIHOT YaCTUHK NS TECTOBOT CUCTEMU 3poc/a 'y 2 pa3u, a cepefHbOKBaapaTUYHe
BIAXW/IEHHA B JAHOMY BMNAAKY CTaHOBUTb 6/1M3bKO 5%.

BukoHaHO eKcrnepuMeHTaslbHI  JOCAILKEeHHA MNOXMOOK, WO BMHMKaOTbL 3
BUKOPUCTAHHAM  METOfIB  [eTepMiHOBaHOT  ifeHTU®IKaLiT 3a  [JOMOMOror
KOMM’tOTEpPHOro mogentoBaHHs B cepeposuwi MATLAB-SIMULINK Ha npuknagi
TECTOBOI CUCTEMM 3 KBafPaTUYHOI HENIHINHICTIO B 3BOPOTHOMY 3B’A3KY.

[MoMUNIKM BMMIPIB ICTOTHO BM/MBAKOTbL Ha pe3ynbTatv  AeTepMiHOBaHOI
iAeHTUiIKauiT. Mpoueaypw WOAO 3HMXKEHHS PIBHA LLYMY 3 BUKOPUCTaHHSAM BEVB/ETIB
3aCTOCOBYHOTLCA A1 NIABULLEHHA  06YMCOBa/IbHOT  CTIMKOCTI  anropuTMiB
IAeHTUdikauiT 4ns oTpMMaHuX OLiHOK 6aratoBuMipHUX sep BonbTeppa. Lie 403B0ssSE
OTpUMYyBaTU 3rnafXeHi pilleHHS Ta 3MEeHLLNTY NOMUKK igeHTUdiIKauiTy 1,5-2 pasn.
Ob6uncnioBasibHa CTIMKICTb [Ay)Ke BMUCOKa AN1s NiHINHOT Mogeni, AOCUTb BUCOKa ANs
HeNiHINHOT MoAeNi ApYroro NopsaKy Ta Mae NoOMipHY CTilKICTb [0 WYMiB A1 MoAeni
TPeTLOro nopsaaKy. BensneT-3rnafkyBaHHs € Ay>XXe ePeKTVBHUM Ta Aa€ MOX/IUBICTb
MONIMNWMWTL AKICTb IAeHTUMIKALIT 3aLlyMIeHUX BUMIpOBaHb A0 1,54...4,07 pas3u ans
AYX ta ®YX BignosigHo.

OTpumaHi pe3ynbTaTh NOKas3ykTb ICTOTHY HeNiHilHIcTb TecToBol HAC, wo y
TakKMX peaslbHUX TeXHIYHUX O00’eKTax, $K KaHaiu 3B’A3KYy, MNPU3BOAUTbL [0
BUKPVBNEHHSA CUTHA/TIB, 3HVKYE BaXK/IMBI MOKA3HUKM TeNeKOMYHiKauiiHUX CUCTEM:
TOYHICTb BiATBOPEHHSA CUrHaniB, NPOMYCKHa 3AaTHICTb, 3aBafdoCTilKiCTb. KiHLeBI
XapaKTEPUCTUKN 418 KaHay 3B’A3KY MOXYTb OyTv BUKOPUCTaHI ANS HanallTyBaHHA
TaKMX CUCTEM Ha OMTMMaSIbHY LUBUAKOAIKO Ta (PYHKLIOHYBAaHHA B YMOBaX 3aBaj

LUNISIXOM NiBULLIEHHS aieKBAaTHOCTI AaHuX, L0 NepejatoThes.
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BUCHOBKWN

3 MeTO CTBOPEHHS Cy4YaCHMX HOBMX Ta B[OCKOHa/IEHHS ICHYHUMX
IHhOpMaLinHNX TEXHONOTIN ynpaBNiHHA COLia/lbHO-eKOHOMIYHMMKN 06’€KTaMn B
MOHOrpadgii  3anpornoHoBaHi MeTOAMKMA MOJENOBaHHS  MpeAMETHUX 06/1acTen
IHTENEeKTYaNbHOro KaniTtany, a TakoX CTPYKTYPYBaHHSA Ta IHTe/IEKTyalbHOro aHanisy
[aHVX NPO CTaH TakMX O6G’€KTIB Ta MPOLECIB AK YMPaB/iHHA [HTENEKTYabHUM
noTeHLiaoM opraHisauit, iIHHoBaLisMKX Ta iHpopMaLiiHUMK pecypcamm, CTBOPEHHSAM
IHTENeKTyaNnbHOT MPOAYKLUii, MiABULLEHHA AKOCTI OCBITM B BUWMX Ta cneuiasibHUX
HaBYa/lbHMUX  3aKnajax Ta  creuianizoBaHoro  6i6nioTeyHo-iHhopmaLiiHOro
06CnyroByBaHHS, a TaKoX YrpaBniHHA LIHOBMM PyXOM Ha iHAaHCOBUX pPUHKax

Tak 33415 BM3HAYeHHS (HaKTOPiB (DOPMYKOUMX [HTENEKTYaNbHUA NOTEHLian
opraHisauii 3anpornoHOBaHO MeTOAMKY TX KiJIbKICHOI Ta AKICHOT OLiHKM Ha OCHOBI
HelpoMepeXXeBnX TEXHOMOrin. A 3aans eMeKTUBHOIO 3AiNCHEHHS iHHOBAL|iINHOT
AiANbLHOCTI Ta peasnizauii HOBOBBEEHb 3a paxyHOK 3abe3neveHHs OH-NnanH 4ocTyny 4o
IHhOpMaLiiHMX  pecypciB  Ha MigcTaBi  BCTaHOB/IEHOTO  B3aEMO3B’A3KY  MiXK
IHHOBALiIMM Ta IHTENEKTYa/lbHUM KaniTa/loM Ta BUfiNeHi CKNafoBMX iHHOBALiHOT
nigcucTeMn MigKPecneHo akTyaslbHICTb CTBOPEHHSA iH(OpMaLiiHOT cuCTeMU [/
IHHOBALLIIHOIO LEHTPY.

B ymoBax MifBWLLEHHS BMMOr LIOAO BpaxXyBaHHs MobakaHb npauefaBus B
MIArOTOBLI  IHTENEKTYya/IbHOT MNPOAYKUIT BUWOIN0 Ta CepefHbO-CneyiasibHoOro
HaBYa/IbHUX 3aKNafiB B pamKax BMpoBa[kKeHHA BOIOHCLKOro rmnpouecy T1a y
BIAMOBIAHOCTI [0 BMMOI CWUCTEMM MEHEMKMEHTY SAKOCTI OCBITW, a TaKOX [N
3abe3neyeHHs iHTerpauiiHMX Npouecis y cdepi 0CBiTM Po3p06/IEHO:

— MOAEeNi XWUTTEBOrO UMKy MiAroTOBKM (haxiBus AN npeaMeTHOI obnacTi
«HaBYa/lbHUIn MpoLEec» Ha PIiBHI eK3eMNAAPIB 06’€KTY «aucumuniHa». Mpu ubomy
HafaHo iHTepnpeTaLito TePMiHY «AKICTb IHTENEKTYaslbHOT NpoayKuii BH3»;

— TUMi3auito, Knacudikauito Ta iepapXito 0O0'€KTIB, WO XapaKTepusyoTb
npeameTHy 06nacTb, 3 METOKH MiHimi3alii Ki/IbKOCTi O6'EKTIB, WO MNOTPebyrTb

mMoaudikauil npu o6'egHaHHI NpeAMeTHUX obnacTelr abo BWAINEHHI NigobnacTei.
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BBeleHO MOHATTA KOHTEMHEPHOro 06'€KTa, eNeMeHTapHOI NpeAMETHOI o6nacTi i
06'eKTHOro 6asuncy npeameTHoI 06/1acTi;

— Knacuikauiss MKHapOAHUX MOXX/IMBOCTEN, CNPAMOBaHMX Ha 3MILHEHHS
MIDKHApPOAHOro CniBpOoGITHULTBA, MiABULLEHHS MOOINILHOCTI CTYAEHTIB, BUKNadauis,
npodecopis, AOCNILHWKIB;

— METOAUKY HeMpoMepeXkeBoro  (hopMyBaHHS  OCBITHbO-KBaniikaLiiHOT
XapaKTePUCTUKN BUMYCKHMKA HaBYa/lbHOrO 3aKnagy y CuUcTeMi AMCTaHUiMHOro
HaB4yaHHA MOODLE. MogentoBaHHA NpoBoAuaoCh 3rigHo Kogekcy AvnnoMyBaHHS
Ta NiAroToBKM MOPSAKIB A1 HaByasibHOro LeHTpy (axiBLiB MOPCbKOro TPaHCMOpPTY;

— METOAUKY BU3HAYeHHSA MOKa3HWUKIB efleMeHTapHOCTI 06'€KTiB MpeaMeTHOT
06nacTi Ha OCHOBI 3iCTaB/IEHHA 3HAYYLLNX BNAaCTUBOCTEN LMX 06'EKTIB 3 BpaxyBaHHAM
TUNY LWKaa, B AKMX BUMIPKOKOTLCA X 3HayeHHA. BnactvMBOCTI MOPAAKOBOro i
YMC/IOBOrO TUMY MPOMOHYETLCA 3ICTaBMATU 3 AOMOMOIO0 CTATUCTUYHUX METOZIB, a
HOMiHa/IbHOIO — 3a [JOMOMOr 0t HEMPOHHUX MEPEX.

— Mofenb po3wmrpeHHs pensuinHnx cxem (MPPC), sika fo3Bonsie 6ygysatu
HOBI BIPTYya/lbHI CXeMW AaHUX 3 ICHYHUMX, aHaNOMYHO MexaHi3My MpeAcTaB/eHHs
(VIEW) wmoBum SQL 3aand  nigBuLeHHS eq)eKTUBHOCTI  BUPILLEHHS 3aBfaHb
NpeACTaB/IEHHS Ta MogUiKaLiT penauiiHUX CXeM AaHuX.

3aand  CTBOPEHHS BIAMOBIAHOT iHOPMALiAHOI  TexHoNorii  po3pobneHo
METOAMKY BW3HAYeHHS BapTOCTi MPOEKTYBaHHS i/ab0 MpOCyBaHHA AUCTaHUIAHOI
IH(hOpMaLiiHOT CUCTEMM Ha OCHOBI IHTENEKTYa/IbHOro aHani3y AaHux. AK MexaHi3m
IHTeNeKTyaIbHOr0 aHani3y faHnX BUKOPUCTOBYETHCA LUTYYHA HEMPOHHA Mepexa, Ky
CTBOPEHO Ha 6a3i HenpoimiTaTopy Ta HaBYHEHO Ha NiACTaBi eKCMNepTHUX OLIIHOK,
OTPUMaHMNX B pPe3y/nbTaTi aHKeTyBaHHS.

PO3rnaHyTo  MeToAM  BU3HAYEHHA  BaXIMBOCTI  (IH(OPMATMBHOCTI)
B/N1IaCTMBOCTEN 06'EKTIB NpeMeTHUX 06nacTelt 3 METOK NOOYA0BU KPUTEPITB OLLIHKK
afleKBaTHOCTI MoAenein cammx O06'eKTiB i, B MOAaNbLLUOMY, OLIHKW afeKBaTHOCTI
Mozenein npeameTHMX obnactein B uinomy. [pu  aHanisi i MaHinyoBaHHI
IHhopMaLinHUMK  MOZeNnaMU  MpeAMeTHUX o6nacTeil AN BUPILLEHHA 3aBfaHb

ynpaBniHHA PO3p06/IEHO METOAMKY CTBOPEHHS iH(opMaLiiHOT Mogeni npeameTHOI
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061acTi, siKa 103BO/ISE BUPILLYBaTW YNpaB/iHCbKI 3aBAaHHS | NpUiiMaT 06I'pYHTOBaHI

PiLLIeHHA Ha MiACTaBi aHani3y peasibHUX 06'eKTIB AOCMILKYyBaHOT NpeAMeTHOI 06/1acTi
Ta B3aEMO3B'A3KIB MXK HUMM.

[Ana nobynosu iHOpMaLiNHOT TexXHONOrii opraHisauii cnewjianizoBaHOro
obcnyroByBaHHS  umMTadiB  nyo6nivyHoi  6I6/iOTEKM  po3pobIeHO  METOAMKY
HelipOMEpPEXeBOro Po3ni3HaBaHHS 06pasiB uMTadiB Ha OCHOBI TXHIX MepeBaXKHUX
IHTepeciB, BMMOr i nepesar MeToAMKY peani3oBaHO 3a AOMOMOrOH  BIJIbHO
PO3MOBCHOKYBAHNX 3ac06iB Beb-nporpaMyBaHHA | HelipoiMiTaTopiB Yy BUrNAgi
IHTENIeKTyaIbHOro MOAyNsA, SKM Moxe OyTW BOYAOBaHWA B CTPYKTYpY TWUMOBOI
aBTOMaTn30BaHOT 6i6/1i0TEYHOT IHOPMaLiAHOT CUCTEMMN.

Kpim TOro, B pe3ynbTtarti aHasi3y npobsieM npocyBaHHA B NMOLIYKOBUX CUCTEMAX
OCBITHIX Ta IHWWX Beb-pecypciB 3 AUHAMIYHVMM KOHTEHTOM 3arporoHOBaHi [Bi
METOAMNKMN:

— PO3p06KM CEMAHTMYHOrO Afpa CalMTy Ha OCHOBI CTBOPEHHS acouiaTUBHUX
npasui 3a [OMOMOrOK afroOpuTMy MOLUYKY MOnynspHuUxX Habopis Apriori B
TpaH3akKUiHii 6a3i gaHuX NMOLIYKOBUX 3anuTiB. 3aCTOCYBaHHA METOAMKM 403BONIIO
NiABULWMTIA NOBHOTY | TOYHICTb, & TAKOX 3HU3UTK Yac PO3POOKM CEMAHTUYHOIO Sapa
calTy TMny IHTEPHET-BITPMHU | MarasuHy;

— BWAINEHHS KNHOYOBUX CNiB BEO-AOKYMEHTIB Ha OCHOBI CTATUCTUYHMX Ta
MOP(OIOTIYHNX O3HaK LUAAXOM MOOYAOBM KOHTEKCTHOI KapTh 3a [0romMororo
camoopraHi3oBaHuX kapT KoxoHeHa.

PO3rnsHyTO NUTaHHA BNMBY Ha BONATWU/bHICTL Ta NIKBIAHICTb CNEKYNATUBHOI
MapXXWUHa/IbHOT TOPriBAi, CMNOCOOY 3HAaXOMKEHHA KBasiCTauiOHapHUX AIIAHOK
HeCTaLiOHapHMX NPOLLECiB CTATUCTUYHO 6/IM3bKKMX [0 6I/10r0 WyMY, AKUMMN i € BipXKOBI
KOTMPYBaHHA, NPOrHO3HOr0 MOZE/NOBAHHSA LIIHOBOrO pyXy Ha (PiIHAHCOBMX PUHKaX 3
BUKOPUCTAHHAM  aBTOPCbKMX  KOMMO3UTHUX  iHAMKaTopiB  «OrderBuilder» Ta
«ind_direct», AKi [103BONAOTL 3ahiKCyBaTU MOYATOK LIHOBOrO pPyXy Y MOMEHT 4acy,
KON 0YiKYyBaHHS EKOHOMIYHWX areHTiB PUHKY 3 Pi3HUMW FOPU30OHTaMM iIHBECTYBaHHS
BUABNATLCA  CUMH(Pa3HMMU 3 KOPOTKOYAaCHUM  «MPOPUBOM»  BOATUJILHOCTI.

MofentoBaHHs MPOBOAWMOCS Ha MPUKNadi LIHOBOrO pyxy BaltlOTHMX nNap 3
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BUKOPUCTAHHAM KOLUMKA Ba/IIOT Ha MIKHApPOLHOMY BaJIlOTHOMY PUHKY Forex, Lo
BK/IKOYaAE ycCi onepauii 3 KyniBfi-npoaaxKy iHO3eMHOT Ba/IlOTK Ta onepauii 3 HafaHHS
MO3MYOK Ha KOHKPETHMUX EKOHOMIYHNX YMOBaX.

MoHorpadito 3aBepLlye po3Ain NPUCBAYEHWUIA [JOCNIIKEHHIO TOYHOCTI Ta
064ncNtoBasIbHOT CTIMKOCTI METOAIB iAeHTUMDIKALIT HENIHIMHUX AVMHAMIYHUX CUCTEM 3
BUKOPUCTaHHAM MaTeMaTMUHOro anapaty psaais BonbTeppa B 4acTOTHIM o6nacTi. [Ans
MPOBeLEeHHA npoLeaypy iLAeHTUPIKaLIT BUKOPUCTOBYHOTLCA MOMITaPMOHIYHI TECTOBI
curHann. Po3pobnieHo nporpamHui naket B Matlab, sk 6yno BMKOpUCTaHO Ans
nobyaoBmn iHHOPMaLiNHOT MOAeni TeCTOBOI CUCTEMW KaHany 3B’SI3KY Yy BUrNAfi
amnniTyHO-4aCTOTHOT Ta (pa30-4aCTOTHOI XapaKTepuCTUK MepLloro, Apyroro Ta
TPETLOro NopsAAKiB. [ 3HVKEHHS BMNBY 00UNCNHOBA/IBHOIO LWYMY Ha OTPUMYBaHI
XapaKTePUCTUKN BUKOPUCTOBYETLCA BeMBNET-QiNbTpauis. HaBegeHO MNOPIBHAHHSA
XapaKTepUCTUK OTPUMAaHWX 3a [OMOMOroK pPo3pob/ieHUX METOAIB Ta 3 poboTamu

rnonepeHuKIB.
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