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AHOTAIIIS

Jlromenxo I. B. Moaeni Ta iHpopMariiiiHi TeXHOJIOT1i KOMIUIEKCHOTO OIliHIO-
BaHHsS 0araTOO3HAKOBUX O0’€KTIB B 3a/Jayax MIATPUMKHA MPUHHATTS PIIIEHb. —
Kpanidikamiitna HaykoBa mparis Ha IpaBax PyKOIHCY.

Hucepraiiiss Ha 3100yTTS HAyKOBOrO CTYIEHS KaHIMJAaTa TEXHIYHUX Ha-
yK (moxtopa dimocodii) 3a cnemianbHicTiO 05.13.06 «IHdOpMariitHi TexHOIIO-
rii» (122 — Komm’rotepHi Hayku). — HarlioHambHUI TeXHIYHUE yHIBEpCUTET «Xap-
KIBCBKUH TTOTITEXHIYHUHN IHCTUTYT», XapKiB, 2017.

06 ’exm 0ocnioxcenHs — NPOIEC KOMIIJIEKCHOTO OIIHIOBaHHSI 0araTo03HaKo-
BUX 00 €KTIB B 33J]a4aX MIATPUMKN TPUHHATTS PIllICHb.

Ilpeomem oOocnioxcennss — Mojieli, METOIU Ta 1H(OpMaLiiHI TEXHOJIOTrIi
KOMIUIEKCHOT'O OIIIHIOBaHHSI 0araTOO3HAKOBUX O0’€KTIB B 3aJavax IMATPUMKH
OPUIHATTS PILLICHb.

Jlucepraiiiro MPUCBAYEHO BUPIMICHHIO HAYKOBO-TPAKTUYHOI 3a/adl — po3-
poO11i Mojenel Ta iHPpopMaIliiHOT TEXHOJIOTTT KOMIUIEKCHOTO OI[IHFOBAHHS CKJIa -
HUX 00’€KTIB 0araTo03HAKOBOI MPUPOIM JUIS IIJBUINCHHS OOIPYHTOBAHOCTI IIPO-
1eCy IPUUHATTS PillICHb.

VY BcTyni OOIpYHTOBAHO aKTyallbHICTh TEMH JUCEpTallii, 3a3HAYEHO 3B 30K
poOOTH 3 HayKOBUMHU TeMaMU, CHOPMYJILOBAHO METY 1 3ajadl JOCIIIKEHHS, BU-
3HAYEHO 00’€KT, MPEAMET 1 METOIU AOCIIIKEHHS, MOKa3aHO HAyKOBY HOBHU3HY Ta
MPaKTUYHE 3HAUYCHHS OTPUMAHUX PE3yJIbTaTiB, HaBEJACHO 1H(GOPMAIIIIO PO MpaK-
TUYHE BUKOPUCTAHHS, anpoOallito pe3ysbTaTiB Ta iX BUCBITICHHS Yy MyOIiKalisX.

Y mepmioMy po3ai MPOBEACHO aHajli3 3adadvi OIIHIOBAHHS CKJIATHUX
00’€KTIB, MIAXOAIB Ta TEXHOJOIIHN ii BUPIIEHHS B MeXaxX MIATPUMKHU MPUIAHATTS
pillieHb, BU3HAYCHO HEOOXITHICTh JOCIIIKEHHS 3a/adl OI[IHIOBAHHS SK CKJIagHOI
CHUCTE€MHM, HaBEJICHO MTOCTAaHOBKY 3aj1ay 1040 (opmaizallii mporecy KOMILIEKCHO-
T'O OI[IHIOBaHHS 0araTro03HaKOBHUX 00’ €KTIB.

VY peasbHUX CHUTYyallisIX OI[IHIOBaHHS YMCIO O3HAK, 110 OMHCYIOTh BIACTH-
BOCTI CKJIAQOHUX OO0 ’€KTIB, € IOCHUTh BEIMKHM. baratoo3HakoBUH OO0 €KT — Ii€
00’€KT, SIKUM ONMUCYETHCS OararbMa IKICHUMH 1/a00 KUIBKICHUMH O3HaKaMHU 1 MOXKe
ICHYBaTH B JIEKUIBKOX eK3eMIUIsipax. Tomy Oe3nocepeHe MOPIBHIHHS, YIOPSIKY-
BaHHS a00 kiacudikallisi 6araToo3HAKOBUX 00’€KTIB € YK€ TPYIOMICTKOIO MPO-
LEAYypOlo, SIKa BUMara€ 3HaYHUX BUTPAT 4acy 1 po3pOOKH CHEliaJbHUX METOIIB
00poOku 1H(popmariii. Ha mpaktuill 3ropTka 6araTbox pi3HOPIAHUX O3HAK abo He-
MOXJIMBa, a00 MaTeMaTUYHO HEKOPEKTHA, IO HEe Ja€ MOXKJIMBOCTI BUPIIIICHHS 3a-
Jla4 OLIIHIOBaHHSA Ta Kjacudikalli KJIacCHUHUMH MeToaamMu. HasBHICTh HEeBU3HAY e-
HOCTI BHACIIJIOK 300py JaHUX 3 PI3HUX JDKEPENl TaKOXK YCKJIAJHIOE MPOoOIeMy.
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Kpim Toro, mpu BupillIeHH] 3a/1a4 BEJIMKOI PO3MIPHOCTI HEPIAKO 3aCTOCOBYIOTHCS
CIPOLIEH] CTpATerii, K1 BpaXOBYIOTh TIJIbKH YaCTUHY HasBHOI 1H(pOpMAILIii, 110 He-
raTUBHO MO3HAYAETHCS HA MIJCYMKaX BIOPSAKYBaHHS OO €KTIB, BUPOOJIEHHS BU-
pilIaTbHUX MPaBHII, MTOOYOBI MEX KJIACIB PIllIEHb 1 YCKIAJHIOE MOAATBIINNA aHa-
JI13 OTPUMAHMX PE3YJIbTaTIB.

Y npyromy po3aiii po3riisiHyTO 0a3oBi 3acaju MOOYJAOBH CUCTEMU KOMII-
JIEKCHOTO OIlIHIOBaHHS, OOIPYHTOBaHO BHMOIp MaTEMaTHMYHOIO 1HCTPYMEHTApIIo,
pPO3pOOIECHO HAYKOBO-MIPAKTUYHUNA METOJ A0 peajizaiii Mmpoiuecy KOMIUIEKCHOTO
OILIIHIOBAHHS, a TaKOX 3allPOMIOHOBAHO KOHIENTYaJbHY MOJENb KOMIUJIEKCHOTO
OITIHIOBAHHSI.

[ToOynoBa CyKymHOCTI MOKa3HUKIB 0a3yeThCs HA BUKOPUCTAHHI JiepeBa Bia-
CTUBOCTEH, SIKE XapaKTepHU3y€e IHTErpajbHy SIKICTh 00’€KTa OLIHIOBaHHS Ta Oy-
Jy€ThCS 32 IEBHUMHU TIPABWIIAMH, SIK1 JCTATBHO JTOCHIKEHO B TEOPETUYHIN KBaTi-
MeTpii.

Jlsis OTpUMaHHS 1HTETPAILHOTO MOKa3HUKA 3aIIPOIIOHOBAHO MPOLEAYpY IO-
CJIiTOBHOTO KOMILJIEKCHOTO OIliHIOBaHHS. [IJI IIbOTO CIOYATKY 3ropTarOThCS OKp -
M1 TIOKa3HUKH, TIOTIM — B)KE€ OTpUMaH1 MOKa3HUKU. Y OaraThoX BHUIIJIKaxX JIOTiKa
3TOPTKHU JAUKTYETHCS JEPEBOM IIUJIEH, CTPYKTYPOIO JEKOMITO3HUIIIT IIIJIeH 1 3aB/IaHb
CUCTEMHU YIPABIIHHS.

TakuM 4YMHOM, ITOKa3aHO, IO JJIA OIlIHKM 0araToo3HaKOBHUX OO’€KTIB JIO-
IIJILHOIO € PO3pOo0Ka MepexeBOi MOEN KOMIUIEKCHOTO OI[IHIOBAHHS, OCKUJIBKU
camMe BOHA HaJla€ MOKJIUBICTh OTPUMATH arperoBaHy OIIHKY 00’€KTa, BpaxyBaTH
pi3HI IPyIU NOKA3HMKIB, SIKI MOTO XapaKTepU3ylOTh; MOPIBHIOBATH aJIbTE€PHATUBHI
BapiaHTH MDXK COOOI0 Ta BUOMPATH HAWOIIBIT BUT1IHUMA 3 TOUKH 30PY MOCTABICHUX
JIEN.

3anponoHOBaHUN METOJI KOMIUIEKCHOTO OL[IHIOBAHHS MOEIHY€E METOIU BEp-
OaJIbHOTO aHaJI3y PILIEHb 1 NPOUEAYPH 3HIKEHHS PO3MIPHOCTI MPOCTOPY O3HAK,
3a JIOMIOMOTOI0 SIKUX BEJIMKE YHCJIO BUXITHUX XapaKTEPUCTUK 00’ €KTIB (YUCIOBHX,
CUMBOJIbHMX a00 BepOaJIbHUX) MOCIIIOBHO arperyoThbcsi B HEBEJIMKE YHMCIIO KpHU-
tepiiB. lllkanu kpuTepiiB 3ampoOrOHOBaHO KOHCTPYIOBATH 3a JIOIIOMOT0I0 KOMOiHa-
il nekiibkox MeroaiB. CPopMoBaHi KpUTepli BAKOPUCTOBYIOTHCS MPY BUPIIIEHH1
3aja4 NpUHHATTS pimeHb. [Ipoueaypa arperyBanHsi 03HaK Ma€ OJOKOBHUH Xapak-
TEp, 32 paXyHOK YOr0 3HaYHO CKOPOUYIOTHCS TPYAOMICTKICTh 1 4Yac OTPUMAHHS Mi-
JICYMKOBUX PE3YyJIbTaTIB, 3 SBISIETHCS MOKIIUBICTD iX 3MICTOBHOTO MOSICHEHHS.

VY TperbomMy po3Aiii pO3pOOIEHO METOJT KOMIUIEKCHOTO OLIHIOBAaHHS CKJIa[-
HUX 00’€KTiB. 3ampONOHOBAaHO METOIUKY MOOYIOBH CHUCTEMU MEPBUHHUX IOKa3-
HUKIB 3 BUKOPUCTAHHSIM PO3pOOJICHOT OHTOJIOTI JiepeBa BIaCTUBOCTEHN BIAMOBIAHO
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JOPO3MIISTHYTUX MPaBUil MOOy0BU. Po3risiHyTo kputepii BUOOPY MEPBUHHUX IMO-
Ka3HUKIB. PO3p0o0sieHO MepeKeBY MOJIENb KOMIUIEKCHOTO OLIIHFOBAHHS.

Ha erami doopmyBaHHSI CUCTEMH MMOKA3HHUKIB BIATOBIHO JIO MTOCTABJICHUXII1-
JIel OIIHIOBAaHHS MPOBOIUTHCA (hopmamizailis 00’ ekta. JIJisi bOT0 BH3HAYAETHCS
CUTYallisl OI[IHIOBaHHS Ta OyAyeTbcs AepeBO BiacTUBOCTE. OTprUMaHi XapaKTepu-
CTHKH (BJIACTUBOCTI) 00’€KTa MOXKYTh OyTH MPEACTABJICHI KUUIBKICHUMH Ta SIKICH H-
MU TIOKa3HUKaMu. ToMy JUIsl SKICHUX MOKa3HHUKIB OyayIOThCS Tpajallii OIiHOK, a
KUTBKICHI IUISIXOM HOpMaJii3aiii nepeBoIAThCS y BIIHOCHI OJJUHHMII 1 TAKUM YUHOM
bopMyeThCS MHOKMHA TIEPBUHHUX MOKA3HUKIB. J{J1s1 BUpIiIlIeHHS 3a/1a4l BU3HAYE H-
HS BIZTIOBITHOCTI MEPBUHHMUX MOKA3HUKIB Ta KPUTEPIiB JOCATHEHHS LJIEH ympaB-
JHHS B pOOOTI MPONOHYETHCS BUKOPUCTAHHS O1HAPHOT JIOTTYHOT MEPEXKI.

OcCK1JIbKY MEPBUHHI MOKa3HUKU HEOJHOPIIHI 32 CBOEIO CYTTIO 1 MalOTh Pi3HI
OJIMHUIII BUMIPY, HEMOXKJIMBO CKJIACTH OJHMH arperoBaHUM MOKA3HUK IUISIXOM 3T 0-
PTKU iX 3HayeHb. ToMy AOLUIBHO C(OPMYBATH JIEKIJIbKA PIBHIB arperoBaHuX MOKa-
3HUKIB BIJIMOBIHO JI0 JAepeBa IJICH, K1 MOCTIJOBHO OYIyTh 3TOPTATUCS B OJIUH.
JIJis IbOTO BUKOPUCTOBYETHCS TTOCIIIOBHA 3TOPTKA MUISIXOM MOOYIOBH MEPEKEBOT
MO/IeJ11 KOMITJIEKCHOTO OI[IHIOBaHHS.

3 1H1Oro OOKy, MPOMIXHI arperoBaHi MOKa3HUKH JAlOTh OLIIHKY pI3HUX ac-
MEKTIB CKJIAJHOTO 00’€KTa Ta MOXKYTh BUKOPHUCTOBYBATHUCS B TIPOIIECI OIIHIOBAHHS
SIK CAMOCTIHHI.

J11st IpoBeIeHHS OBHOILIIHHOTO aHai3y OTPUMAHOI OIIHKHM 3alpOTIOHOBAHO
BUKOPUCTAHHS 3aJ1ayi KOMIUJICKCHOTO OIIIHIOBAHHSI Y 3BOPOTHOMY HampsMky. Lle
JT03BOJIUTHIIPOAHATI3YBATH BCl TIOKA3HUKU O0’€KTa Ta BUSBISITH «BY3bKI MICIS»,
chopMyBaTU NUISIXM MiABUIIEHHS 3HAYEHb BIJMOBIAHUX MOKA3HUKIB Ta JOCIHIIUTHU
BIUTUB 3MIHU 3HAa4Y€Hb NMEPBUHHUX IMMOKA3HUKIB HAa 3HAYCHHS PE3yJIbTYIOYOi KOM-
IUIEKCHOI OIIHKH.

YerBepTHii po3aisl IPUCBIYCHO YTOCKOHAICHHIO 1HOPMAIIIHOT TEXHOJIOT11
KOMIIJIEKCHOTO OI[IHIOBAHHS CKJIAJHUX OO0 €KTIB 0araroo3HakoBOi MpHUpoOAH. 3a-
MIPOTIOHOBAHO (DYHKITIOHAIbHY cxeMy 1H(OpMAIliitHOT TeXHOJIOT1i, PO3po0IIeHO ap-
xitektypy CIIIIP, npoBeaeHo TecTyBaHHs Ta JOCIIKEHHS! HABAHTAKEHHS Ha PO3-
poOJieH1 MporpaMHi KOMITOHEHTH. 3allpOIIOHOBAHUN METO]T 3aCTOCOBAHO JIsI BH-
pIILIEHHs PI3HUX 3ajJlay OLIHIOBAHHS: OIlIHKA pecypcHoro 3abe3neueHHss BH3, ca-
MOOIIIHKA HABYAJIBHOTO 3aKJIaly I10JI0 TOTOBHOCTI JIO JIIIIEH3yBaHHS Ta aKpeauTa-
1111, OI[IHKA MTPOEKTIB TEXHOJOTTYHOT'O OHOBJICHHS TOIIIO.

3anponoHoBaHa 1H(OpMalliiiHa TEXHOJIOTiSI KOMIIJIEKCHOTO OI[IHIOBaHHS Oa-
raTO03HAaKOBUX 00’€KTIB 32 paxXyHOK MOBTOPHOTO BUKOPUCTAHHS KOMIIOHEHTIB CH-

CTEMHU KOMIUIEKCHOTO OIIHIOBAaHHS JIO3BOJISIE aBTOMATH3yBaTH TMPOIEC OOPOOKU



4

JaHUX 100 (OPMYBAaHHS OI[IHOK B 3aJa4yax MiATPUMKH MPUHHATTS PIIICHh Ta
BJIOCKOHAJINTH MPOLIECH BUPIMICHHS 3a7a4 IPUUHATTS PIllICHb.

Knrouoei cnosa: iadopmariitHa TEXHOJIOT1S, 6araTO03HaAKOBUM 00’ €KT, KOM-
TUIEKCHE OILIIHIOBAHHS, IEPBUHHMUN MOKA3HUK, arperyBaHHs MOKa3HUKIB, KBAJIIMET-

pHUYHa MCTOJHUKA.
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SUMMARY

Liutenko I. V. Models and information technologies of multiattribute object
comprehensive assessment in the tasks of decision-making support. — Qualification
scientific work on the rights of.

The dissertation for a candidate degree in technical sciences (PhD), specialty
05.13.06 «Information Technologies» (122 — Computer science). — National Tech-
nical University «Kharkiv Polytechnic Institute», Kharkiv, 2017.

The object of the study is the process of multiattribute object comprehensive
assessmentin the tasks of decision-making support.

The subject of research - models, methods and information technologies of
multiattribute object comprehensive assessmentin the tasks of decision-making
support.

The dissertation is devoted to the solution of the scientific and practical
problem - the development of models and information technology for complex ob-
jects of multi-sign nature comprehensive assessment to increase the validity of the
decision-making process.

In the introduction the relevance of the dissertation topic is substantiated, the
connection of work with scientific themes is specified, the purpose and tasks of the
research is formulated, the object, subject and methods of the research are defined,
the scientific novelty and practical significance of the results are shown, infor-
mation on practical use, testing of the results and their coverage in the publications
are provided.

In the first section task analysis of the assessing complex objects, approach-
es and technologies for its solution within the framework has been performed, the
necessity of studying the problem of evaluation as a complex system has been de-
termined, task description for the formalization of the multiattribute object com-
prehensive assessment process has been given.

In real-world evaluation situations the number of features describing the
properties of complex objects is quite large. A multiattribute object is an object
that is described by many qualitative and/or quantitative attributes and can exist in
several instances. Therefore direct comparison, arrangement or classification of
multiattribute objects is a very time-consuming process, which requires considera-
ble time effort and developing special methods of information processing. In prac-
tice the convolution of many heterogeneous signs is either impossible or mathe-
matically incorrect, which doesn’t allow solving the problems of evaluation and
classification by classical methods. The uncertainty as a result of data collection
from different sources also complicates the problem. In addition when solving
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problems of large dimension simplified strategies are used, that takes into account
only part of the available information, which negatively affects the objects order-
ing results, the decisive rules development, the classes solutions boundaries con-
struction and complicates further results analysis.

The second chapter deals with the basic principles of integrated assessment
system constructing, the choice of mathematical tools is justified, a scientific and
practical approach to the implementation of the comprehensive assessment process
is developed, and a conceptual model of comprehensive assessment is proposed.

The set of indicators construction is based on the use of the property tree,
which characterizes the integral quality of the evaluation object and is built upon
certain rules that are thoroughly investigated in the theoretical qualimetry.

In order to obtain an integral index a procedure for sequential integrated
evaluation is proposed. For this purpose individual indicators are first folded down,
then the indicators already obtained. In many cases the logic of convolution is dic-
tated by the objectives tree, by the structure of the goals decomposition and by the
control system tasks.

Thus, it has been shown that for the multiattribute objects assessment it is
expedient to develop a network model of integrated evaluation, since it provides
the opportunity: to obtain the aggregated assessment of the object; take into ac-
count different groups of indicators that characterize it; compare alternatives with
each other and choose the most advantageous from the goals point of view.

The proposed method of comprehensive assessment combines the methods
of solution verbal analysis and the procedure for reducing the dimension of the at-
tributes space, whereby a large number of objects output characteristics (numeric,
symbolic or verbal) is consistently aggregated into a small number of criteria. The
criteria scales are proposed to be constructed using combinations of several meth-
ods. The developed criteria are used in solving decision-making problems. The
procedure of aggregation of signs has a block character, due to which the complex-
ity and time of obtaining the final results are considerably reduced, there is a pos-
sibility of their meaningful explanation.

In the third section a method for complex objects comprehensive assessment
has been developed. The technology of constructing a system of primary attributes
based on a property tree has been proposed, rules for constructing a property tree
and criteria for choosing primary indicators have been considered. A network
model of comprehensive assessment has been developed.

At the formation stage of indicators system in accordance with the objectives
of evaluation, the formalization of the object is carried out. To do this, the evalua-
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tion situation is determined and the property tree is constructed. Obtained proper-
ties of the object can be represented by quantitative and qualitative indicators.
Therefore, for qualitative indicators, gradations of estimates are constructed, and
quantitative by normalization are translated into relative units and thus a set of
primary indicators is formed. To solve the problem of determining the correspond-
ence of primary indicators and criteria for achieving the objectives of management
the use of binary logic network is proposed in the work.

Since the primary indicators are heterogeneous in nature and have different
units of measure, it is impossible to make one aggregate indicator by converting
their values. Therefore it is advisable to form several levels of aggregated metrics
in accordance with the objectives tree, which will be successively converted into
one. For this purpose a consistent convolution is used by constructing a network
model of complex assessment.

On the other hand, intermediate aggregates give an assessment of various
aspects of a complex object and can be used as an independent evaluation process.

In order to carry out a thorough analysis of the obtained evaluation, it is pro-
posed to use the problem of complex assessment in the opposite direction. This
will allow to analyse all indicators of the object and identify bottlenecks, to form
ways to increase the values of the relevant indicators and to investigate the effect
of changes in the values of the primary indicators on the value of the resulting in-
tegrated assessment.

The fourth section is devoted to the technology improvement of the complex
objects of multi-sign nature comprehensive assessment. The functional scheme of
information technology has been proposed, the SPPR architecture has been devel-
oped, load testing and researching on the developed software components have
been carried out. The proposed method is used for solving various tasks of assess-
ment: assessment of higher educational institutions resource provision, self-
assessment of the educational institution regarding readiness for licensing and ac-
creditation, assessment of technological update projects, etc.

The proposed information technology of the complex objects of multi-sign
nature comprehensive assessment through the reuse of components of the compre-
hensive assessment system allows to automate the data computing process with
respect to the formating of evaluations in decision support problems and to im-
prove the decision-making processes.

Keywords: information technology, multiattribute object, comprehensive as-
sessment, primary indicator, indicator aggregation, qualimetric method.
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