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OIIHHI KAJIM BUMIPIB KOMIIETEHTHOCTI ®AXIBIS TEXHIYHOI'O
MPO®LITIO: IMOBIPHICHO-TH®OPMAIIIMHUNA ACHEKT

Poskpusaemwvcst  imogipHicHo-iH@opmayilinuli nidxid do nepexody Mixc OYiHHUMU WKAAAMU 6UMIpI8
KoMnemenmHocmi axieyss mexHiuHozo npoginto. Hagodumbvbcsi nowsmms  iHgopmayiliHoi HesusHaueHocmi sIK
gipozidHocmi desiko2o po3nodiay [IponoHyembcsl 3Ha4eHHs iHgopmayiiiHoi eHmponii, wo euxodumsw 3 pigHs iHPopmayiliHoi
HeBU3HAYEeHOCMI, HA MamemamuyHOMy pigHi. 3anponoHo8aHo imosipHicHO-iHPopMmayiliHuli nidxid, wjo nepesodumb
ycepedHeHy Yomupuba/bHy WKAAY OYIHIOBAHHS y wKa/ay iHmepsasie 6id 0 do 1, mo6mo Habauxcae ii do pelimuHzo8oi
wkaau ma ECTS-wkanu. BusHauarombcsi ocobaugocmi nepexodie gid wikaau nopsidky 0o wkaau iHmepeasnis, ika 8U3HA4AE
MOMCAUBICMb 3ACMOCYB8AHHS 0151 00POOKU pe3y/1binamie OYiHIB8AHHS UMOBIPHOCHO-CMAMUCMUYHUX a/A20pummie i
Memodis, Ha 0CHO8I iMOBIpHIicHO-IH@opMayitiHo20 nidxody.

Karwuosi cnoea. OyinHa wkana sumiprosaHs, imMosipHiCHO-IHopmayiliHull nioxid, komnemeHmHicmy, axieeys
mexHiYH020 npoPiato, KOHMPOIb 3HAMb, ABMOMAMU308AHI MEXAHIZMU
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Poltava national technical Yuri Kondratyuk university

RATING SCALES FOR MEASURING TECHNICAL EXPERT COMPETENCE — PROBABILISTIC AND
INFORMATION ASPECT

Relevance. To date, assessment of competence especially in engineering and technical areas more relevant because the specialist
of this profile is a popular unit, whose activities are, in most cases, designed to work with mechanisms that work that requires certain skills
and accuracy.

As part of the latest achievements formed the ability to assess the competence of experts as a means of control, based on
automated control systems of knowledge and skills of computer training systems, which is the dialectical development of technical means of
control of knowledge at a higher level of quality.

To solve the problems of selection used a wide variety of methods to the highest priority in terms of automation should include the
method of mathematical programming techniques distances, expert methods and so on.

However, estimates of the scale of measurement within the application to determine the competence of technical specialists
require careful study by the probabilistic and information approach.

Objective. Expand probability-information approach to the transition between the rating scales measuring competence of
technical specialists. To bring the concept of information uncertainty as the probability of a distribution. Suggest a probability-information
approach, which takes the average four-point scale estimation of the scale between 0 and 1, that is, it brings to the rating scale and the ECT-
scale. Identify the features of the transition from the scale to the scale intervals of the order, which determines the possibility of applying the
results of the evaluation for the treatment of probabilistic and statistical methods and algorithms, probability-based information approach.

Research methods. The study used a number of methods of scientific knowledge such as induction, deduction, system approach.

The main results and conclusions. In determining the level of competence of technical specialists, expert committees used the
average assessment, the translation of which the rating scale is a pressing issue. Estimates of the scale of measurements have a wide range of
views, but proposed a uniform system of transition from the scale to the scale intervals of the order, which determines the possibility of
applying the results of the evaluation for the treatment of probabilistic and statistical methods and algorithms, probability-based
information approach.

Thus, obtaining average grade level of competence of specialists, as well as their analysis of the results of quality control methods
to address the issue of quality of diagnosing the level of competence of technical specialists.

Keywords. The estimated scale of measurement, probability-information approach, competence, technical specialists, control
know Automation.

Beryn Ta mocTaHoBKa npo6JeMu

BinpuricTe CHCTEM OLIHKM Ta €KCHEPTH3N KOMITETEHTHOCTI (haxiBIis, 3aCHOBaHI Ha TOMY, 1100 HIEPEBIPHUTH,
TIeBHUI1 piBEHb 3HaHb, YMIHb 1 HABUUOK Y BIINOBiIHINA cepi ocBiTH. 3 iHIIOrO % OOKY OLliHKa KOMIETEHTHOCTI, I1e
BipHHMI croci0 3HaXOIUKEHHs MEBHOTO piBHS HABHYOK Yy KOHKPETHIM NpeaMeTHIH 001acTi, HaNpUKIAA 374aTHICTh
(axiBIs BHKOHYBAaTH IIEBHY 3aj1ady. Y TOH 4ac SIK € TEBHI 30irM MK TECTYBaHHSAM 3HaHb I KOMIIETEHIIEIO
BHUIIPOOYBaHb, OCTAaHHS Opi€HTOBaHA OiNIbIE Ha 3aBIAHHS i IPOIIETYPH.

Ha crorommimmHii neHb, OMiHKa KOMIETEHTHOCTI OCOOJNMBO B IHXKCHEPHHX 1 TEXHIYHHMX TaIy3sX OLTBII
aKTyajgbHa, TOMY, IO (axiBemb AaHOTO MPOo(dimo € 3aTpeOyBaHOI OAMHHUIICIO, MiSUIBHICTH SKOTO, B OUIBIIOCTI
BHUIA/IKIB, HAaI[paBjIeHa Ha poOOTy 3 aBTOMAaTH30BaHMMH MeXaHi3MaMH, poOoTa 3 SIKUMH BUMArae IeBHUX HaBUYOK i
TOYHOCTI.

B pamkax cy4acHHMX JOCSTHEHb BHIIYKYETHCS MOXKJIMBICTH OLIHKH KOMIIETEHTHOCTI (haxiBIiB, SIK 3aci0
KOHTPOJIIO, HA OCHOBI aBTOMAaTH30BaHUX CHUCTEM KOHTPOJIIO 3HAaHb 1 YMIHb KOMI'FOTEPU30BaHUX CHCTEM HaBUaHHS,
SIKi € TiaJeKTHYHUM PO3BUTKOM TEXHIYHUX 3aC0O0IB KOHTPOJIIO 3HAHb Ha BUIIIOMY SIKICHOMY PiBHI.

Jnst BupimeHHS 3aBIaHb BHOOpPY BUKOPHCTOBYETHCS BENIMKA KUIBKICTh DPI3HOMAHITHHX METOIIB, IO
HaWOUTBII NMPIOPUTETHHUX, 3 TOYKH 30py aBTOMATH3allii BapTO BIIHECTH METOJ MAaTeMaTHYHOTO MpPOrpaMyBaHHS,
METOJM BiJICTaHEH, eKCIIEPTHI METO/IH i TaKe iHIIIE.

Koxen 3 wMeromiB sBisie COOOK [OCHDKCHHA TaKUX O3HAaK SK: YacTKOBI MOKAa3HHWKH, KpHUTeEpil,
XapaKTEPUCTHUKH, BIACTHBOCTI, MMapaMeTpH, TOKa3HUKH SIKOCTI i Tak mani. OTpuMaHi MOKAa3HUKHA BU3HAYAIOTHCS Y
paMKax OIIHHUX MIKan BUMipiB. CHparouuch Ha BITYM3HAHWUN JOCBiA, Ha TepHTOpii YKpaiHW 3aCTOCOBYIOTh
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ycepeaHeHy HIKally — YOTHpHOaibHYy, peHTHHroBy — crodanmbHy Ta ECTS-mxkamy. Ilepexomm MiX mIKagaMu
3IIACHIOIOTBCS 32 JOTIOMOTOI0 YOTHpHOanpHOI mkamd. [Ipu mepexomax MIKamu 3HAYEHHS CepeIHbOI BENMYHHH,
OYEBUIHO, 3MIHIOIOTBCS, alleé BICHOBKH IIPO Te, IUIA SKOI CYKYITHOCTI cepemHe OinpIme, a I SKOi - MEHIIe, He
3MiHIOIOTECS. Lle BinmoBigae BUMOraM iHBapiaHTHOCTI, IPUHHATHX K OCHOBHI B T€Opii BUMIpIB.

[Ipote, OIiHHI IIKaNIW BHMIPIB y paMKax 3aCTOCYBaHHsS IOJI0 BU3HAYCHHS KOMIIETEHTHOCTI (haXiBIlst
TEXHIYHOTO MPOQ1III0 BUMAraroTh peTeIbHOTO JOCITIHKEHHS 3 00Ky IMOBIpHICHO-1H(OpMALIHHOTO MIIXO/Y.

Mema pooomu. Pozkputu iMOBipHiCHO-iH(pOpMANIHHUN MAXiJ 0 MEpexony MK OLIHHUMH IMIKaJaMU
BUMIpIB KOMIIETEHTHOCTI (axiBisl TexHiyHOoro mnpodimo. HaBectn monsaTTs iH(opMaiiiiHOl HEBH3HAUEHOCTI SK
BIPOTIHOCTI JIESIKOTO PO3IOiTy 3alpOIOHyBATH IMOBIpHICHO-1H(OpMaLiitHKI MiAXik, 10 IEPEBOANTD yCEepEaHEHY
YOTHpHOAJIbHY HIKATY OLIHIOBaHHS y MIKay iHTepBajiB Bixg 0 1o 1, ToOTo Habnmxkae ii 10 peHTUHrOBOT IIKaNM Ta
ECTS-mwkamu. Bu3Haunt 0coONMBOCTI MepexoniB BiA MIKaIM IMOPSIKY OO IIKAIA IHTEPBANiB, SKa BH3HAYAE
MOXJIUBICTh 3aCTOCYBaHHS Ui OOpOOKM pe3yNbTaTiB OLIHIOBaHHS HMOBIPHOCHO-CTATUCTUYHUX AITOPHUTMIB i
METO/1iB, HA OCHOBI IMOBIpHICHO-1H()OPMALIIITHOTO MiIXOTy.

AHaJni3 ocTaHHIX JocaiTxkeHb i my6pikamii

VYV mepion AOCHiIKEHHS HAYKOBHX PpO3pOOOK CTOCOBHO BH3HAYEHHS PIBHSA KOMIIETEHTHOCTI (axiBIlst
TEXHIYHOTO TPO(]ITI0 BapTO Bi3HAYUTH BHUCOKUH PiBEHB JOCITHEHb CYYaCHHX HAayKOBIIB. [IWTaHHS CTaHOBICHHS
TIOHATTSI «KOMIIETEHI[IS» y paMKax IMeBHOI cepy BHBYAIM Ha NPOTSI3l OCTaHHIX POKIB Taki HaykoBui sik: [.A.
3umns [1], H. L. Pesnik, O. I'. bepectresa, JI. ®@. Onekciesa, I'. E. [llesensor [2], M. Apmctponr [3], S. Arlene [4]
Ta iH..

MogepHizatito npodeciiiHoi OcBiTH y paMkax cborozieHHs ocBitTiroe mpans E.®. 3eepa, A.M. IlaBrnoga,
E.E. Cumanroka [5], sika € KOMIUDIEKCHHM ITiIXOZOM JI0 NMPOOJEeMH BU3HAYEHHs PiBHS KOMIETEHTHOCTI CTYICHTIB
BUITYCKHHKIB y Pi3HHX cpepax HayKOBOTO ITi3HAHHSI.

B. 1. TepHnominechka [6] po3kpuBae cTpyKTypy npodeciiiHoi komreTeHTHOCTI MaiOyTHBOTO (haxiBIis.
HaBomuTh muTaHHs pO3MEKYBaHHS PiBHIB KOMIICTEHIIT Y CKJIAM1 PI3HUX HAIPABIICHb OCBITH.

M.I'. Minia Ta A.H. ConoBsiioB [7] y cHinmbpHi# mpalli po3KpHUBalOTh MiAXiJ OO OIIHKK CTaHy 00 €KTiB.
Bonm HaromomytooTh, IO UIA OIHKH CTaHy OO0'€KTiB ab0 TPOIEeCiB y pI3HUX Taly3sX 3HAaHb IIAPOKO
BUKOPUCTOBYIOTBCS PI3HOTO POJY iHTErpalbHI MOKa3HUKH, OCHOBHE NMPU3HAYCHHS SKUX JaTH KOMIUICKCHY OLIHKY
BHOpaHUX XapaKTepPHCTHK 00'ekTa. TakoXk MaHMM HampaBlICHHsIM 3aiimMaimucs Taki BueHi sk JI. @. Onekciera, O.
I'. Bepectnena, I'. E. IlleBennoB [8].

CTOCOBHO aBTOMATH30BAaHOTO IIAXORYy, LIOAO MOCHIKEHHSA PIBHA KOMIIETEHIi BaroMmii BHECOK
ctanoryATh npaiii O.I'. BepectHeBa, €.A. Mypatosa [9] Ta O. B. Mapyxina, I'.€. lllerensona [10].

OnHak, He3Ba)KalO4M Ha MAacIITaOHICTh HAYKOBHX JIOCHI/PKEHb BiTHOCHO OLIHIOBaHHS KOMIIETEHTHOCTI
(axiBIsl TEXHIYHOrO MPOQUII0, NMUTAHHS OIIHHUX IIKaJl BUMIPIB Ta PO3MEXYBaHHS TNPHHIMIIB 3aIHIIAETHCS
BIJIKPUTHM 1 ITO CHOTOJTHI.

BukJjax 0CHOBHOI0 MaTepiairy A0C/iIzKeHHS

3arajgpHa METOOJIOTISL OIIHKM SIKOCTI (haxiBIeM TexHiYHOI iH(popMmarii OoTpHMaHOI 3a 4Yac HaBYaHHS
3aCHOBaHA Ha BH3HAYCHHI PiBHS BiIAaHOI iHpOpMaIii I 9ac TeCTyBaHHS, TOOTO KUTBKOCTI BIpHHX BiINOBiAeH Ha
MTOCTaBJICHHI MMUTAHHA y paMKax cepr BH3HAUYCHHS KOMITETCHTHOCTI. [IpoTe mpu TakoMy MiAXO[i i€ 3arairbHUi
KOMIIOHEHT SIKHH CHOHUPAETHCA Ha PIBHOMIPHHNA PO3MOAIN (TOOTO KOXHE NHTAaHHS Mae€ OIHAKOBY BaroMicTh),
BUXOJSYM 3 I[BOTO KUIBKICTh BIPHUX BIANOBIZEH pO3PaxOBYEThCS SIK CEPEJHE MaTeMaTHYHE 3HAueHHS BiJ
3araJIbHOro po3nofiny. OfHaK, BAPTO HATOJIOCHUTH, IO NP HENPaBHIBHHUX BIANIOBIAAX TECTYIOUHH Mae MOXKIUBICTD
CTaBUTH JOJATKOBI MHTAHHS Ta, TAKMM YWHOM, HAKOMMYYBaTH iHQopMalilo Mpo piBeHb 3arajbHOI KOMIIETEHIIIT
¢axiBipt, TOOTO OTpUMYBaTH iH(QOpPMaLiHy EHTPOIIiIO.

3HaueHHs iH(poOpManiifHOi eHTpomnil BHXOAWTH 3 piBHA iH(MOpPMaLiifHOI HEBU3HAYEHOCTI, sKa Ha

MaTeMaTUIYHOMY plBHl 3aJa€ThCA AK:
N(PaQ):_ZPi logg, (1)

e O — 3arajbHU PO3MOMILT;
P — BunankoBuii po3mnoain;
pi1¢,;— BiporigHIcTh i -1 moaii mpu po3noainax P i O BianosinHo. [HpopmamiiiHa eHTpOmist:

H=N(P=Q)=_ZpilogQi )

B

Z,Pi =1 (3)

3nadyenHs H = (), sxkmo Oynb-XTo p; = I, a iHII AOPIBHIOIOTH HYIO, TOOTO HEBH3HAYCHICTH B iH(pOpMaIii
BizcyTHs. HaitbinmpImoro 3HadeHHs €HTPOIIis HaOyBae, KOMH p; MiXK co0010 piBHI (po3mnoxin P piBHOIMOBIpHICHE, a00,
IHIIIMMH CJIOBaMH, PIBHOMIPHE), TOOTO HEBH3HAYCHICTh IH(POPMAILIii MaKCHMaJIbHA.

[lomo 3acToCcyBaHHS AAHOTO MiAXOLY y paMKax IIEBHOTO JOCIIDKEHHS KOMIIETEHTHOCTI IO3HAYMMO Yepe3
¢ JOJII0 TIOBEPHEHOIO Ha 1-My KPOI ONMUTYBaHHs iH(opMarii Bij 3arajgpHOro i o6'emy Q, TOAl MpPH OTpUMaHHI
eKCIIepTaMH BipHHX BIJIOBiAEH Bi0OyBa€eThCsl HAKONMMYEHHSI KOPUCHOI iH(OpMallii, piBeHb SIKOT BU3HAYATHCS Uepes:
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g-0=1-1/2"=(2" -1)/2", @)
a JUIsl OCTaHHBOTO N-TO KPOKY, KoJH iH(opmallist Oy/ie moBepHeHa B moBHOMY 00'eMi (g = 1),
1-0=1-1/2" =27 -1)/2". (5)
[Iponienypa ninenns (4) Ha (5) mae:
g-0/1-0=|2"-1)2" | 2" 12" -1)|=4. ©)
[To3naunmo apyTHii CIIBMHOXXHHK BUpaKeHHS (6) SIK:
k=2 12" -1, )
tomi (3.4) MOXHA TepenrcaTu sK:
qzk-(z”—l)/Z”. (®)
Bukonaemo nepeTBOpeHHs:
2" .g=k-(2'=1); 2"-q-2"-k=—k:
2" (q—k)=—k; 2" =—k/(g—k). )
[ponorapudmyemo (9) o ocHoOBI 2:
n=log,[~k/(g—k)]. (10)

BigHOCHO 3acTOCyBaHHS JTAaHOTO MiIXOAY A0 YCEPEOHEHOI YOTHPUOAIBHOI IIKaJM, SIKa MAa€ KiUTBbKICTh
inTepBaiB mkanu N = 3 cimparoduch Ha Bupa3 (7) dopmymna s BU3HAYECHHS OI[iHKA Ma€ BUTIISLL;

Oy =2 +l0g,[-8/(7g-8)]. (11)

TakuM 4YMHOM, € MOJKJIMBICTH CTBEpXKYBAaTH, LIO 3allPOIIOHOBAHUI IMOBIpPHICHO-IH(OPMAIIHHUNA MiaXixa
MIepEBOANTD YCEPEIHEHY YOTHPHOATbHY KTy OLIHIOBAaHHS y mkary iHnTepsaiis Bix 0 go 1. To6To HabmKae ii 1o
peituarosoi mkamu ta ECTS-mkamu (tabm. 1). Peiftuarosa mkanxa mae mianasoH Bix 0 go 100, Te x came 1 i3
mkanoro ECTS B sxiit poznozin 6anis Big 0 1o 100 cynpoBomkyethes nitepamu (A,B,C, D,E, FX, F).

Tabmums 1
B3aeMo03B'AA30K Mixk pi3HUMH OLIHHMMH LIKAJaMH BUMIipiB
ECTS F FX E D C B A
PII 35 60 66 75 90 95 100
YUIII 2,53 3,07 3,24 3,54 4,23 4,57 5,00

Buxoasun 3 JaHOTO TBEpXKEHHs € MOXJIHMBICTH JOMYCTHTH, IIO B OCHOBY CHCTEMH CTOOAIBHOTO
PEUTHHIOBOTO OIIIHIOBaHHS IOKJAJIeHa KOHIEMIs iMOBipHicCHO-iHpopMmaniiiHoro minxoxy. Janumit minxin
3a0e3neuye nepexij Bijl MKW MOPSIKY J0 IIKAK IHTePBaJIiB.

[Tpwm owiHIi excriepTaMH piBHS KOMIIETEHTHOCTI TEXHIYHOTO (haxiBIs Y paMKax PEHTHHIY 3aCTOCOBYETHCS
ycepeIHeHa OIliHKa, 3HAXO/DKEHHS K0T BUPOOISIETHCS HA OCHOBI CTATUCTHYHHMX AJTOPUTMIB 1 METOIB, IO OLITBII
BUKOPHCTOBYBAHHUX BiTHOCHUTHCS 3HAXOKCHHS CEPeIHhOAPU(METHUHOTO 3HAUCHHS. YCEpPEeIHCHA OIIHKAa MOXE
OyTH mepeBeneHa 10 aiana3ony Bix 0 10 1 3a momomMororo GopMyITH:

0, =(0,-N, )Ny -N,). (12)

e N, Ta N, - BIIIIOBITHO KiHIIEBA 1 TOYaTKOBA BiAMITKHU mKaimu (N, — N, = N - JOBXIHA IIIKAJIH).
[lepepaxynox omiHok piamaszony [0..1] y owmiHkM ycepenHeHOi 4YOTHPHOANBHOI IIKAIM MOXe OYyTH
BUKOHAHUH 110 POPMYIIi:

Os/qm,. =3-0,+2. (13)

BuCHOBKHY 3 JaHOTO0 AOC/I2KeHHS i EPCNeKTHBY NOJANBIINX PO3PO0OK Y JaHOMY HANIPSAMKY

Ilpi Bu3HAYeHHI PIiBHI KOMIIETEHTHOCTI (haXiBIl TEXHIYHOro MpO(QUIF0 EKCHepTHI  KoMicil
BUKOPHCTOBYIOTh YCEpPEIHEHY OLIHKY, IEPEBEJCHHS SIKOT Y PEHTHHIOBY IKAIY € aKTyaJbHUM NMuTaHHAM. OIiHHI
IIKaJM BUMIpIB MalOTh INUPOKHUH CIIEKTP MPEICTABICHHS, MPOTE 3alpONOHOBaHA €IMHA CHUCTEMa IEepexony Bif
MKW TOPSAKY A0 LIKajdd IHTEpBaNliB, sSKa BH3HAYA€ MOXJIMBICTH 3aCTOCYBaHHsS MJJsi OOpOOKH pe3yJsbTaTiB
OLIIHIOBaHHS IMOBIPHOCHO-CTaTHCTHYHNX JITOPUTMIB 1 METO/IiB, HA OCHOBI IMOBIPHICHO-1H(OPMAIIfHOTO MiIXOIy.

TakuM YMHOM, OTPHMaHHS YCEPEAHEHHMX OLIHOK piBHS KOMIETEHTHOCTI (haxiBIiB, a TAaKOX iX aHai3
METOJIaMH KBaJIIMETpii MPU3BOIUTH /10 BUPIIICHHS MUTAHHS SIKICHOTO MiarHOCTYBaHHS PiBHS KOMITETEHII] (axiBIist
TEXHIYHOTO POdiIIo.
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