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CucTeMHBII aHAN3, yIpaBieHne 1 00padoTka HH(POPMAIIH, CTATUCTHKA

PABPABOTKA AJAIITUBHBIX HTHTEPAKTUBHBIX
CUCTEM NOJJAEPXKKH MPUHATUA PENIEHUI
C UHTETPAIIME MHOTOKPUTEPUAJILHOTO

AHAJIM3A U MAILIMHHOI'O OBYUYEHUA

A.A. Anopees

AnHomayus

O06ocHoBaHue. B uccnenoBaHuy MpUBeIeHO 000CHOBAHUE UCTIONb-
30BaHUs THOPUAHBIX MOIXO0B, COUETAIONIUX METOJbl MHOTOKPUTEPH-
anpHoro ananusza (AHP, TOPSIS, PROMETHEE) ¢ coBpeMeHHbIMU
TEXHOJOTHAMHU 00pabOTKN NaHHBIX, IS MPOCKTHPOBAHMS aTalTHBHBIX
MHTEPAKTUBHBIX CUCTEM HoaAepKku npuHstus petnenuii (CIIIIP). Takue
MOJXObI MO3BOJISIOT aBTOMATHYECKH HACTPaUBAaTh Beca KPUTEPUEB H d(-
(hexTHBHO 00pabaThIBaTh OOJbINNE 00bEMBI HH()OPMAIIMH B YCIOBHUAX HE-
ONpeAeIEHHOCTH. 3ajaueii TaHHOTO THIIA SIBJISIETCSI TOMCK ONTHUMAJIEHOTO
PpaHXUPOBaHMS aJIbTEPHATHB B MHOTOKPUTEPHAIIBHBIX 3a/1a4aX, TP KOTO-
POM cucCTeMa TMHAMUYECKH aIallTUPYETCs K U3MEHSIOIIMMCS ITpeouTe-
HUSIM TI0JTH30BATENs ¥ BHEIITHUM YCIIOBHSM, 00€CTIeunBasi aaHc MEKIY
TOYHOCTBI0, CKOPOCTBIO M HHTEPAKTUBHOCTHIO. B paboTe mpeacTaBieHbl:
apxutekrypa rudpuanoit monenu CIIIIP, ¢pyHkimum oueHkn OIM30CTH K
uneanbHoMy pemeHuto (B TOPSIS) u marpuiipl mapHbeIX cpaBHEHUH (B
AHP), pe3yasTaTel CpaBHUTEIIBHOH OI[EHKH 3((heKTUBHOCTH THOPHIHOTO
MOJX0/[a OTHOCUTENILHO TPAAULIMOHHBIX CTaTUYHBIX MeTo0B MCDA 1o
KPUTEPUSM TOYHOCTH U BPEMEHH BBIYMCICHUN TIPU 00paboTKe OONBITHX
naHHbIX (006EM > 109 3anmceit). [TokazaHo, 4TO MPEITOKCHHBIN MOIXO0
COKpAIllaeT BpeMsi NPUHATHSA pelieHnid Ha 25-35 % 1 MOBbIIIAET TOUHOCTh
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pamxupoBanus Ha 15-20 % 1o cpaBHEHUIO C U30JUPOBAHHBIM UCII0JIB30-
BaHUEM METOZ0B MHOTOKPUTEPHAIBLHOTO aHaJIH3a.

Lesan — noBeimieHne 3G HEKTHBHOCTH IPUHATHS PEIICHAN B CIOKHBIX
OPTaHHM3AIMOHHBIX CHCTEMAaxX IyTEM HCIOIb30BAaHHUS THOPUIHBIX METO-
JIOB MHOTOKPUTEPHATILHOTO aHANN3a ¢ MHTETpaIeil COBPEMEHHBIX TeX-
HOJIOTUH 00paOOTKYU JaHHBIX IS 38129 CTPATErHIeCKOTO H ONICPaTHBHO-
TO ITAHUPOBAHUSL.

MarepuaJjbl 1 MeTObI. [ 1aBHBIN METOJ| NCCIIEIOBAHUS — 3KOHOMU-
KO-MaTeMaTH4YecKui U CUCTeMHBIN aHaiu3. B pabore ncnosib3yeTcs ru-
OpHMIHBIN TOIXO, COYSTAIOIINH METOBI MHOTOKPUTEPHAIHHOTO aHAIH-
3a (AHP, TOPSIS, PROMETHEE) ¢ TexuomorusiMu 00padoTKu 00TBITHX
JAHHBIX JJIS1 pEIICHUs 3a/1a4 paH)KUPOBaHUS aJbTePHATHB B UHTEPAKTHB-
HBIX cHCTeMax MOAJCPKKU NpuHATHA pewieHuid. Ctarbs 6a3upyercs Ha
KOMIUIEKCE MCTOYHHUKOB, BKJIIOYAsi HAYIHYIO JIUTEPaTypy MO CHCTEMaM
MPUHSITHS PEIIeHUH, MyOIUKAIMKU 10 MHOTOKPUTEPHAILHOMY aHAIU3Y,
MaTtepualibl KoHQepeHUuid, CTaTUCTUYECKUE JaHHbIE 0 MPUMEHEHUIO
CIIIIP B noructuke, GUHAHCAX W 3PABOOXPAHCHHH, & TAK)KE JJOKYMCH-
TaIMIO 110 IporpaMMHBIM HHCTpyMeHTaM (Python, Scikit-learn, Tableau).

Pesyabrarbl. B cTarbe nogpoOHO paccCMOTpPEHbl MPUHLMIIBI U ap-
XHUTEKTypa aJalTHBHBIX HHTCPAKTUBHBIX CHCTEM MOAICPIKKH TPUHITHUS
peIIeHH, HHTETPUPYIOINX METOABI MHOTOKPHTEPHUATLHOTO aHAJIN3a C
COBPEMEHHBIMU TEXHOJOTHAMHU 00paboTKH AaHHBIX. [loka3aHo, 4TO TH-
OpUAHBIA MOIX0]] 00ECIeUnBaeT IMHAMUYECKYIO aJIallTalluI0 BECOB KPU-
tepueB U 3 dekTnBHYI0 00pabOTKy OONBIINX 00bEMOB HH(DOPMAITUH B
peanpHOM BpeMeHH. [lomyueHHbIC JaHHBIE, BKJIIOUAst CPABHUTEIILHBIN aHa-
3 MetojoB MCDA, apXuTeKTypy MOJIENH U Pe3yIbTaTbl TECTUPOBAHUS
Ha [IpUMepax M3 JIOTUCTUKH, (PUHAHCOB H 3PaBOOXPAHEHHS, MOTYT OBITh
3¢ (PEKTHBHO NCTIOIB30BaHbI OPTaHM3ALMSIMU IIPH TPOCKTUPOBAHUHN U BHE-
napenun CIIIP g moBwIeHUs] TOYHOCTH, CKOPOCTH U MPO3PAYHOCTH
MIPOIIECCOB MPUHSITHUS PEIICHUH B YCIOBUSIX HEONPEICIEHHOCTH.

KioueBble ¢j10Ba: CHCTEMA ITOICPKKH IPHHSATHS PEIICHUN; MHOTO-
KpUTEepUANbHBINA aHAITN3; aIallTUBHBIE CUCTEMbI; HHTEPAKTUBHBIA HHTEP-
(etic; OombIlMe TaHHBIC
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DEVELOPMENT OF ADAPTIVE INTERACTIVE
DECISION SUPPORT SYSTEMS WITH MULTICRITERIAL
ANALYSIS AND MACHINE LEARNING INTEGRATION

A.A. Andreev

Abstract

Background. The study provides a rationale for using hybrid ap-
proaches that combine multi-criteria analysis methods (AHP, TOPSIS,
PROMETHEE) with modern data processing technologies to design adap-
tive interactive decision support systems (DSS). These approaches al-
low for automatic weighting of criteria and efficient processing of large
amounts of information under uncertainty. The goal of this type of task is
to find the optimal ranking of alternatives in multi-criteria problems, where
the system dynamically adapts to changing user preferences and external
conditions, ensuring a balance between accuracy, speed, and interactivity.
The paper presents the architecture of a hybrid DSS model, the functions
for evaluating the closeness to the ideal solution (in TOPSIS) and the ma-
trices of pairwise comparisons (in AHP), and the results of a comparative
evaluation of the effectiveness of the hybrid approach compared to tradi-
tional static MCDA methods in terms of accuracy and computation time
when processing large data sets (with a volume of > 10° records). It has
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been shown that the proposed approach reduces decision-making time by
25-35% and increases the accuracy of ranking by 15-20% compared to
the isolated use of multi-criteria analysis methods.

Purpose. Improving the efficiency of decision-making in complex or-
ganizational systems by using hybrid methods of multi-criteria analysis
and integrating modern data processing technologies for strategic and op-
erational planning tasks.

Materials and methods. The main research method is econom-
ic-mathematical and system analysis. The paper uses a hybrid approach
that combines multi-criteria analysis methods (AHP, TOPSIS, PRO-
METHEE) with big data processing technologies to solve problems of
ranking alternatives in interactive decision support systems. The article
is based on a range of sources, including scientific literature on deci-
sion-making systems, publications on multi-criteria analysis, conference
materials, statistical data on the application of DSS in logistics, finance,
and healthcare, as well as documentation on software tools (Python,
Scikit-learn, and Tableau).

Results. The article discusses in detail the principles and architecture
of adaptive interactive decision support systems that integrate multi-cri-
teria analysis methods with modern data processing technologies. It is
shown that the hybrid approach provides dynamic adaptation of criteri-
on weights and efficient processing of large amounts of information in
real time. The obtained data, including a comparative analysis of MCDA
methods, the model architecture, and the test results based on examples
from logistics, finance, and healthcare, can be effectively used by orga-
nizations when designing and implementing DSS to improve the accu-
racy, speed, and transparency of decision-making processes in uncertain
environments.

Keywords: decision support system; multi-criteria analysis; adaptive
systems; interactive interface; big data

For citation. Andreev, A. A. (2025). Development of adaptive inter-
active decision support systems with multicriterial analysis and machine
learning integration. Transportation and Information Technologies in Rus-
sia, 15(4), 65-79. https://doi.org/10.12731/3033-5965-2025-15-4-388



Transportation and Information Technologies in Russia, Vol. 15, No 4, 2025 69

Beenenne

CoBpeMeHHbIE OPTaHU3alMOHHBIE CHCTEMBI (PYHKIIHOHUPYIOT B YC-
JIOBUSIX BBICOKOW JMHAMHMKH, MHOTOKPUTEPHAILHOCTH U HEONIPEIeIIEH-
HOCTY BXOJHBIX TaHHBIX. TpajuIIIOHHBIE CHCTEMBI TOICPKKHU TIPUHS-
tust periennii (CIITP) yacto He criocoOHbI 3 hexTrBHO 00padaThIBaTH
Oosnbine 00BEMBI pa3HOPOIHON HH(OPMALIUH 1 OTIEPATHBHO pearupo-
BaTh HAa U3MEHEHUS BHEITHEH cpebl [2; 5]. DTO MPUBOANT K CHUYKEHUTO
TOYHOCTH PELICHHUH, YBEINUECHNIO BpEMEHH UX MPUHATUS U HElOCTa-
TOYHOM BOBJICYEHHOCTH I10JIb30BaTENC. MHOrOKpUTEpPUAIIbHBII aHa-
3 (MCDA), Bxmrouatomuii Mmetoasl AHP, TOPSIS w PROMETHEE,
OCTAETCSl OCHOBOM JIJIsl CTPYKTYPHUPOBAHMSI CJIOMKHBIX 3a7a4 PUHSATHS
peutenutii [8; 10; 14; 21]. OgHako B yCI0BUAX OOJBIINX JAHHBIX U He-
00XOIMMOCTH JUHAMHYECKOH afanTaluy 3TH METOIbI TPeOyIOT UHTE-
TpaIiH C COBPEMEHHBIMH TEXHOJIOTHSIMU 00pa0OTKH WH(OPMAIIUHA U
WHTEPaKTUBHBIMU HHTepdeiicamu [1; 9].

AHanu3 COBPEMEHHBIX NCTOYHUKOB TMOATBEPKJAET aKTyaJbHOCTh
IMOPUAHBIX CUCTEM MOJEPKKHI NPUHATHS perieHui. CTOPOHHUKY TU-
opumnoro moaxoma (MCDA + ML) oTMeuaroT MOBBIIIEHUE TOYHOCTU U
ckopoctu. Yeunes B. b. knaccudpuuupyer merogst MCDA u oTMeuaer,
YTO MHTErpalys C MalIMHHBIM OOy4EHHEM I103BOJISIET INHAMUYECKH
KOPPEKTHPOBATh BECa B PeXKHMME peajbHOro Bpemenu [6]. Mardani et
al. B 0030pe 2000-2014 rr. (nononHernHoM AaHHbIME 2020 T.) TOKa3bI-
BAIOT, YTO THUOPHUIHBIC MOJEIH MOBBIIIAIOT TOUHOCTh PAHKUPOBAHUS
Ha 12-25 % npu o0wémax >10° 3amuceii [12]. Ishizaka A. u Nemery
P. nemonctpupytor ycnemnoe npumenenue meroga AHP+TOPSIS ¢
HEHPOHHBIMU CETAMHU B POMBIIIIIEHHOCTH [11].

Kputuku ykas3piBaroT Ha pucku, Harpumep, Jlapuues O. U. nonuép-
KHBaeT CyObeKTHBHOCTD Kbl CaaTh M OMACHOCTh MepPeoOydeHUS
MOJIeJIel MallTMHHOTO 00y4YeHMsI ITPU MaJIbIX BeIOOpKax [2; 16]. Belton
V. n Stewart T.J. 0oTMeUalOT poCT BBIYUCIUTEIBHON CIIOKHOCTH MPH
naTerpanna PROMETHEE ¢ 6onpmmmvuy manasivu [ 7]. [loguHOBCK I
B. B. nmpenynpexxaaeTr o norepe HHTEPIPETUPYEMOCTH PEILEHUN ITPU
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Ype3MEepHON aBTOMAaTU3alKu BecoB [5].

TaxuMm 0Opa3omM, HECMOTPS Ha PUCKH, TIpeodIagacT MHEHUE O TIep-
CTHIEKTUBHOCTU TMOPUIHBIX CUCTEM IPH YCIOBUH KOHTPOIISI COTIaco-
BaHHOCTH U NMPO3PAaYHOCTH.

Lenv uccnedosanus — pazpaboTKa KOHIETIINA aJJalITUBHBIX HHTE-
paktuHbIx CIIIIP, o6ecnieunBaromnx ruOKOCTh, MaCIITAOUPYEMOCTh
1 IPO3pavyHOCTh MPOLECCOB MPUHSITHS PEILIEHUH B CIOXKHBIX OpraHu-
3aIMOHHBIX CUCTEMaX.

MarepuaJbl 1 METOIbI

['maBHBII MeTO[ WicCTETOBaHUS — YKOHOMHUKO-MaTeMaTHIECKIH 1
CHUCTEMHBIN aHanmu3. B paboTe ucmonp3yercss THOPUIHBIN ITOIXO0, CO-
YEeTAIONUH MEeTOIBl MHOTOKpuTepuanbHoro anammsa (AHP, TOPSIS,
PROMETHEE) ¢ TexHomorusiMmu 00pabOTKH OOJBIIMX JaHHBIX IS
pelIeHns 3a/1ad PaHKUPOBAHUS aIBTEPHATHB B MHTEPAKTUBHBIX CH-
CTeMax MOAICPKKHU MPUHATHS PEIICHHMN.

Crarbs 0azupyercs Ha KOMIUIEKCE UCTOYHUKOB, BKJIIOYAsI HAYyY-
HYIO JINTEPATypy 1O CUCTEMaM MPUHATHUS PEIIeHUH, IyOIuKaIluy 10
MHOTOKPUTEPHATEHOMY aHAJIN3Y, MaTepruaibl KOH()EepEeHIUH, CTaTH-
cTUdeckue aanuble no npumenenuto CIIIIP B norucrtuke, puHan-
cax W 3[paBOOXPAaHEHUU, & TAKKE JOKYMEHTAIIMIO MO MPOTPaAMM-
veIM mHcTpyMeHTaM (Python, Scikit-learn, Tableau) [2; 3; 6; 7;
10-14].

DTarnbl METOAONOTHH:

1. ®opmanuzarus 3a1a4u — cOOp KpUTEPHEB, TOCTPOCHHUE MATPHIT

napHbeIX cpaBHeHnil (AHP) [14].

2. I'mOpuanas oopadoTka nanubix — npuMenenue TOPSIS st pan-
YKUPOBAHHUS, HHTETPAIHS C TEXHOIOTUAMHU 00pabOTKH OOIBIITIX
nmaHHeX [12; 18].

3. Pazpabotka unTepdeiica — coznanne TUHaAMUYECKUX Jaoop-
JIOB C BO3MOXHOCTBIO KOPPEKTUPOBKH BECOB B PEAJIBHOM BpE-
menu [11; 19].

4. Wuterpamnus u TeCTUpOBaHUE — moaKIoueHue yepe3 API, na-
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rpy304HOE TeCTHpOBaHue, orleHka UX.

CpaBaenne 3G(HEeKTHBHOCTH METOIOB MPOBOIUIOCH IT0 TOYHOCTH
paHXHUpPOBaHKs M BPEMECHHU BBIYHCIICHHUH TP 00bEMax naHHbIX OT 10*
1o 109 3amuceti.

J1s1 (hopMaTbHOTO OTTHCAHMS TIPOTIECCa MPUHSTHS PEIICHH B THOPHI-
no#t CIIITP Hxe npeacTaBieHa MaTeMaTHIecKasi MOJIEITb, BKITIOUaroIas
pacuét BecoB kputepues 1o merony AHP u pamkupoBaHue ansrepHaTHB
o Metoxy TOPSIS ¢ yuétom quHaMUUYECcKoi aganTaluy napaMeTpoB.

Bce kpurepun w, onpenensercs 1o MaTpuile MapHbIX CPABHEHUN
A=la,][14]:

a
27?=1 10
J Y=

— 19kj .
=—= =, .0 (1)

ij
Wi

rae:

@, — OTHOCHTEJIbHAs BAXKHOCTH KPHTEPHS i Hay j (mo mkane Caa-
™ 1-9);

1 — YNCII0 KPUTEPHEB.

Onenka 61M30CTH aBTEPHATHBBI 4, K njeanbHoMy pentenuto [10]:

di

df+d;’

C = =1, ..., m )

re:

d’— pacCTosHUE 10 MICAILHOTO PENIEHHS;

d, — paccTosHHE JI0 AHTUHJICATTEHOTO PENICHHS;

M — YUCIIO aJbTePHATHUB.

[Ipumep pacuéra BecoB kputepues o Gpopmylie (1) aJis 3a/1a4u Bbi-
0opa MOoCTaBIUKA B JJOTUCTHKE PUBEAEH B TabmuIe 1.

Tabruya 1.
[pumep maTpunsl napHbix cpaBHennii (AHP)

Kpurepuit CroumocTb Bpewms KauectBo Okonorus Becw,
CTOUMOCTh 1 3 2 5 0.48
Bpewmst 1/3 1 1/2 2 0.17
KauectBo 1/2 2 1 3 0.26
Okonorus 1/5 1/2 1/3 1 0.09
Cymma — — — — 1.00

[Ipumeuanue: km =4.08, CI=0.027, CR = 0.03 < 0.1 — marpuna corjiacona-
Ha [14].
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Ha ocHOBe monmydeHHBIX BeCOB KpuUTepHueB (Tadm. 1) mpoBeneHo
pamkupoBanue ansrepHatuB 1o Meroxy TOPSIS ¢ ucnonb3oBanuem
(hopmyel (2), pe3yabTaThl KOTOPOTO MPEACTABICHBI B Ta0OMUIIE 2.

Tabnuya 2.
Hopmaimmsopannas Marpuna pemenuii u pansxxuposanue (TOPSIS)

Crou- Bpe- | Kawe- | Oko-
MOCTh M5t CTBO | JOrHs
TTocraBimuk A 0.32 0.60 041 0.35 [0.052| 0.108 [0.675
ITocrasimuk B 0.48 0.40 0.55 0.25 [0.095| 0.065 |0.406
IMocraBmmk C 0.58 0.30 0.48 0.60 |0.110| 0.050 [0.312
ITocrasmmuk D 0.40 0.50 0.62 0.45 [0.068 | 0.092 [0.575

Ipumeyanne: C, € [0,1], yem BbIuIE — TEM JTyHLIE.

AnbTepHaTHBA d; d; C | Panr

i

N Bw|—

Taxum o6paszom, unrerpanust AHP u TOPSIS B pamkax rudpua-
Hoi CIIIIP mo3BonsieT mociaenoBaTebHO ONPEAENTUTh BEca KpH-
TEPUEB U MOJYYUTh OOOCHOBAHHOE PAaH)XMPOBAHUE AJBTEPHATHUB,
YTO TOJTBEPKAAET KOPPEKTHOCTh U MPUMEHUMOCTH IMPEII0KEH-
HOM MaTeMaTH4yeCcKOM MOoJenH B 3aa4ax peabHOTO MPHHSITHS pe-
meHui [4, 6].

Ha ocnoBe nprBen¢HHBIX TAOIUI] MPOBeeHa Bepu(pUKaIUsi KOp-
PEKTHOCTH pealu3aliy alropuTMOB B mporpammHoi cpene (Python,
oubmmorekun NumPy, SciPy), 4ro monTBep:kaaeT mpuMEHUMOCTb MO-
nenn B peanbubix CIITIP [12].

PesynbTarsl n o0cyxknenune

B crarbe moppoOHO paccMOTpEeHBI NMPUHIMIIBI U apXHUTEKTypa
AIaTITUBHBIX WHTEPAKTUBHBIX CHCTEM TOJJICPKKH MPUHSITHS pellie-
HUH, THTErPUPYIOLINX METOAbI MHOTOKPHTEPHAIILHOTO aHAIN3a C CO-
BPEMEHHBIMH TEXHOJIOTHAMH 00paboTkyu naHHbIX. [loka3aHo, 4To TH-
OpHIHBII MOAX0M 0OecrneynBaeT TUHAMUYECKYIO a/lallTallii0 BECOB
KputepueB 1 3 dexTrHBHYI0 00paboTKy 00IbIINX 00BEMOB HHPOPMa-
LIMU B peajbHOM BpeMeHH [1; 9].

[Ipennoxkena apxurekrypa rudpumnaoit CIII1P, Bkirogaromiasi: cioi
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BXOJTHBIX JaHHBIX, AP0 MHOTOKPUTEPHAIHLHOTO aHAIN3a, MOYJb 00-
paboTK! OONBIINX MAaHHBIX, HHTEPAKTUBHEIN HHTEp(delic, 00madHyo

rrramdhanaer [1171

BxogHble gaHHble

fapo

(Bonblume aaHHble,
API, BA)

e

MpepobpaboTka

Y

MHOrokputepuanbHoro
aHanusa
(AHP, TOPSIS, PROMETHEE)

v

Mopaynb aganTuBHOM

(Ounctka,
HOopManusauus)

O6nayHas nnatdo-

Y

HaCTPOWKU
(AuHaMMyecKas KOPPEKTUPOBKa

BECOB)

L J

!

v

O6nayuHas nnatdopma

pma
(AWS, Azure,API,
MacluTabuposarm)

| MacLTabuposaHm)

L) PR |

A e~

PaHxXupoBaHue aanepHaTuB]—)

UHTEepakTUBHbIN
nHTepdelic
(Oaw6opapl, cnaina-

ppbl, rpadukn)

Monb3oBaTtens

Y

BblOA: Pekomeraaums

(AWS, Azure, API,

A\ 4

(PaH>X1MpoBaHHbIN
CrMUCOK anbTepHaTuB)

104 3anuceit

———

L 4

105 3anuceit

S ——
—_—

) 4

108 3anucen

—_—

Y

Y

105 3anuceit

MacwrabupoBaHue)
(O ot e = J L J
O6béM pgaHHbiX
AHP
ToyHOCTb: 78 % N\
Bpems: 12 ¢
TOPSIS TOPSIS + M'6pup,
TouHoCTb: 82 % —> TouHocTb: 92 %
Bpems: 45 ¢ Bpemsi: 6 ¢
PROMETHEE ( ]
TouHOCTb: 76 % —<> T?:ﬂf;:g%ﬂ}m
Bpewmsi: 58 ¢ Bpews: 18 ¢
TOPSIS r \
TouHoCTb: 78 % TOPSIS + '6pupg,
Bpems: 210 ¢ TouHocTb: 88 %

Bpemsa: 135 ¢

l Bpemsa: 135 ¢ J

Puc. 2. Cpasaenne MeronoB MCDA 110 TOYHOCTH 1 BpEMEHHU BBIUHCICHHH
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CpaBHutenbHbIN aHanu3 nokaszai, yto TOPSIS ¢ unterpanueit co-
BPEMEHHBIX TEXHOJOTHH 00paOOTKH JaHHBIX MPEBOCXOAUT TPAIHIHU-
ounsie AHP 1 PROMETHEE no tounoctu (+15-20%) u ckopoctu
(—25-35 %) npu 00bEMax JaHHbIX cBbIlIe 10° 3amuceii.

[IpuMeHeHne CHCTEMBI B JIOTHCTHKE (BBIOODP MOCTABIIMKA) COKpa-
TUJIO BpeMs npuHATUSA pemieHni Ha 30% W TMOBBICHIIO TOYHOCTH Ha
18%. B ¢unancax u 3qpaBOOXpaHEHUN JOCTUTHYTa aBTOMaTH4ecKas
ajlanTauus Mo NpennodTeHus monbs3osarens. [lonyueHHble naHHbIE,
BKITIOUAs] apXUTEKTYPy MOJIEIH, PE3YIIbTaThl TECTUPOBAHMS U MTPUME-
PBI IPUMEHEHHUSI, MOTYT OBITh 3()()eKTHBHO MCIIOIB30BaHbI OpraHu3a-
UUSIMH OpU poekTupoBanuu U BHenpeHuu CIIIP ansg noBbleHus
TOYHOCTHU, CKOPOCTH U IIPO3PAYHOCTH IIPOLIECCOB IIPUHATHS PEIICHUH
B YCIIOBHSIX Heompenenénnoctu [3; 15; 20].

J71si KONMMYECTBEHHON OLIEHKH NMPEUMYILECTB THOPUIHOIO MOAX0aa
HIDKE ITpHBeieHa Ta0muIa 3 — cpaBHeHUE 3(h(HEKTUBHOCTH METOIOB MHO-
TOKPHTEPUAITLHOTO aHAJIM3a TIPH Pa3IMIHBIX 00EMaX BXOTHBIX IAaHHBIX.

Tabruya 3.
CpaBHenue metonoB MCDA npu pa3HbIX 00bEMax JaHHBIX
;([21?12:\:( Merton Tounocts (%) | Bpems (¢) 3(1)(1)?;;?0]3200“

10* AHP 78 12 —

10* TOPSIS 85 8 333
10* PROMETHEE 80 15 -25.0
10¢ TOPSIS + I'ubpun 92 6 50.0
10° AHP 72 45 —

10° TOPSIS 82 28 37.8
10° PROMETHEE 76 58 -28.9
10° TOPSIS + I'mbpun 90 18 60.0
10° AHP 65 420 —

10° TOPSIS 78 210 50.0
10° PROMETHEE 70 480 -14.3
10° TOPSIS + I'ubpug 88 135 67.9

T hopMasu3aiy OICHKH 3KOHOMHUH BPEMEHH MPEIJIOKEH KO-
a¢¢purueHt 3pHEeKTUBHOCTH THOPHTHOTO MTOIX0/1A, PACCUNUTHIBACMBIi
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OTHOCUTENBHO 0a3oBoro meroga AHP.
dopmyna 3PPEeKTUBHOCTH THOPHUIHOTO TTOIXO/A:

E = (1-2m). 1009 3)

AHP
T7Ie ¢ — BpeMs BBIYHCIICHUH.
135

Ipu 10° 3ammcsax: E = (1 - E) -100% = 67,9% — 5KOHOMUSI Bpe-
menu 67,9% [12].

Taxum 0Opazom, pu MacITaOMPOBAHUH TAHHBIX THOPUAHBIHN TO/I-
XOJI IEMOHCTPHPYET HE TOJLKO POCT TOYHOCTH, HO M CYIIECTBEHHOE
CHIDKEHHE BBIYMCIHUTEIHHON HATrPYy3KH, YTO AENAET €r0 MPeAINOYTH-
TeIBHBIM I BHeApeHus B peanbHbx CIIIIP [1; 9; 21].

3akJjoueHue

Pazpaborana konnenus agantuBHbIX HHTepakTHBHBIX CIIIIP, co-
YeTaloNMX MHOTOKPUTEPHAIBHBIN aHAIN3 C COBPEMEHHBIMU TEXHOJIO-
rusiMA 00pabOTKH TaHHBIX. Mogienb o0ecriednBaeT: THOKOCTh (3a CUeT
JIMHAMUYECKON KOPPEKTUPOBKHU BECOB), MACIITAOUPYEeMOCTH (4epe3 00-
JavyHbIe TIAT(HOPMBI), TPO3PAYHOCTD (Onarogapsi BU3yalu3aliud U HH-
TEPAKTHBHOCTH).

[lepcrieKTHBBI Pa3BUTHS BHIPAXKAIOTCS B UHTETPAIMH C MYJIBTHA-
TFeHTHBIMU CUCTEMaMHU, Pa3BUTUH MOOUIIBHBIX HHTEp(hEcoB, obecre-
yeHnu kubepoe3onacHoctu B pacnpenesnénubix CIITIP,
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