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This paper delves into the development and validation of the
RAMDOE method, a pioneering approach in multi-criteria decision
making (MCDM) that seamlessly integrates the root assessment
method (RAM) and design of experiments (DOE) techniques,
addressing the inflexibility of traditional MCDM methods in ac-
commodating adjustments in criteria ranges and the addition of new
alternatives without necessitating a complete overhaul of the deci-
sion framework. Through empirical analysis, the study demonstrates
the RAMDOE method’s remarkable efficacy in precisely ranking
alternatives, as illustrated through a practical case study focused on
the selection of a supplier from a pool of seven candidates. One of
the most notable aspects of the RAMDOE method lies in its capac-
ity to formulate a regression equation that accurately captures the
intricate relationship between alternative scores and criteria values,
enabling decision-makers to seamlessly integrate new alternatives
into the decision-making process without the cumbersome task of
recalibration, thereby distinguishing it from conventional MCDM
techniques such as TOPSIS (technique for order of preference by
similarity to ideal solution), COPRAS (complex proportional as-
sessment), MOORA (multiobjective optimization on the basis of
ratio analysis), EDAS (evaluation based on distance from average
solution) and CODAS (combinative distance-based assessment).
The practical implications of these findings are profound, offering
decision-makers across various domains a more efficient and adapt-
able framework to navigate complex decision scenarios. Particularly
in contexts like supplier selection, where criteria ranges may vary
significantly, the RAMDOE method provides decision-makers with
a robust toolset to make informed decisions, presenting a promising
avenue for addressing the dynamic nature of decision-making en-
vironments and enhancing the overall robustness and flexibility of
MCDM processes in real-world applications.
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RAM method, DOE method.
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The object of this study is the process of distribution of damaged
weapons and military equipment of various types among specialized
repair and restoration units.

The problem being solved is the lack of adaptability of the exist-
ing scientific and methodical apparatus to the expedient distribution
of damaged weapons and military equipment of various types among
specialized repair and restoration units.

An algorithm for the expedient distribution of damaged weapons
and military equipment among specialized repair and restoration
units is proposed, which is based on the method of non-linear pro-
gramming (the method of two functions). The essence of the deve-
loped algorithm is to take into account the non-linearity of objective
functions of both the consumer and the resource.

A feature of the developed algorithm of expedient distribution
is taking into account the heterogeneity of both damaged weapons
and military equipment, as well as the specificity of repair and res-
toration units.

The scope of practical application of the proposed algorithm is
management processes in military hostilities during combat operations.

The procedure for appointing specialized repair and restoration
units for the restoration of damaged weapons and military equip-
ment has been improved.

The peculiarity of the proposed procedure is that it is based on
the distribution of damaged weapons and military equipment not
only on the basis of the capacity of certain repair and restoration
units but also taking into account their compliance. The specified
procedure makes it possible to select those repair and restoration
units that could allow for an increase in the level of restoration of
damaged weapons and military equipment by 20 %.

The scope of practical application of the improved procedure is
the management processes of the technical support system of troops
when planning measures to restore damaged weapons and military
equipment.

Keywords: optimal distribution, restoration of weapons and
military equipment, method of two functions.
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The capability assessment process plays a key role in ensuring
the effectiveness and readiness of the armed forces to meet national
defense objectives. The conditions for the development of the Armed
Forces (AF) of Ukraine currently require improvement of the de-
fense planning system, which would allow for effective adaptation
to changes in the geopolitical environment. This will improve the
efficiency and readiness of the armed forces for modern challenges.
As a result, there is a need to objectively compare the level of capa-
bilities acquired by scientific units with the capabilities established in
the Unified list (Catalog) of capabilities of the Ministry of Defense of
Ukraine, the Armed Forces of Ukraine, and other components of the
defense forces. The object of the study is the process of assessing the
capabilities of scientific divisions of scientific institutions. The task
that was solved is the objectivity of assessment and development of
the capabilities of scientific units. Since the capabilities of scientific
units are multi-criteria, it is advisable to combine their requirements
into functional modules. For each carrier of capabilities, a set of mo-
dules is determined by functional directions in accordance with the
assigned tasks. The method of assessing the capabilities of scientific
units of the Armed Forces of Ukraine has been improved, quantita-
tive assessments of deficiencies in the capabilities of scientific units
and recommendations for their elimination have been obtained in
accordance with the DOTMLPFI (Doctrine, Organization, Train-
ing, Material, Leadership, Personal, Facilities, and Interoperability)
methodology. Based on the results of the evaluation, 30 recom-
mendations were formed when defining 10 scenarios. The scope of
application of the method is the implementation of scientific and
scientific-technical activities, capacity building of scientific divisions
of the Armed Forces of Ukraine. The method is the basis for the crea-
tion of an automated capability assessment system — an element of the
automated system of military management bodies.

Keywords: defense planning, capability assessment, scientific
units, armed forces, activity diagram.
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The object of the study is decision support systems.

The problem of increasing decision-making efficiency in con-
ditions of uncertainty and a set of different parameters was solved
using a bio-inspired algorithm.

The subject of the study is the decision-making process in mana-
gement problems using the heron flock algorithm, the improved
genetic algorithm and evolving artificial neural networks.

A solution search method using the improved heron flock algo-
rithm is proposed. The study is based on the heron flock algorithm
to find a solution regarding the object state. Evolving artificial
neural networks are used to train the heron flock algorithm, and an
advanced genetic algorithm is used to select the best individuals of
the heron flock. The method has the following sequence of actions:

— input of initial data;

— setting agents on the search plane;

— numbering heron agents in the flock;

— setting the initial velocity of heron agents;

— waiting strategy for heron agents;

— aggressive strategy;

— checking the discriminatory condition;

— selection of the best individuals from the heron flock;

— ranking and sorting the obtained solutions;

— training heron knowledge bases;

— determining the amount of necessary computing resources of
the intelligent decision support system.

The originality of the proposed method consists in setting heron
agents taking into account the uncertainty of the initial data, the
noise degree of data about the analysis object state. The method
makes it possible to reduce the time for decision-making at the level
of 22-26 % due to the use of additional improved procedures. The
proposed method should be used to solve the problems of evaluating
complex and dynamic processes in the interest of solving national
security problems.

Keywords: unimodal functions, decision-making efficiency, op-
timization problems, hierarchical objects.
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PO3POBKA RAMDOE: HOBOI'O METO/1Y HIBU/IKOI'O PAHKYBAHHS AJIBTEPHATHB 3 JIOJATKOBUMH
BAPIAHTAMU TA YPAXYBAHHAM 3MIH 3HAYEHD KPUTEPIIB (c. 6-12)

Do Duc Trung, Tran Van Dua

VY po6ori eTanbHo po3risiiacThest po3podka Ta nepesipka metory RAMDOE, HOBaTopchbKOTO THAXO/Y /10 GaraTOKpUTEpiaibHOTO MpH-
iiarrs pimens (MCDM), axuii opraniuno o6'eanye kopenesuii Meroa ominkn (RAM) ta meroau manysanns excriepumentis (DOE),
JIO3BOJISTIOUN YCYHYTH HETHYUKiCTb Tpaauiitnux Metogis MCDM npu BHeceHHI KOPUTYBaHb y Jlialla30HN KPUTEPIiB i 10/1aBaHHi HOBHX aJlb-
TepHaTUB Ge3 HeOOXIIHOCTI MOBHOTO Meperyisily CTPYKTYPH HPUIHATTS pinierb. Ha ocHOBI eMIipudHOro aHasisy A0CHiIKEHH S IeMOHCTPYE
nocraTHio epektuBHicTh MeToy RAMDOE 11put TouHOMY paH)KyBaHHI abTepPHATUB, PO IO CBI[YNTH PAKTUYHIIT IPUKJIAJ, TIPUCBIYEHNIT
BUGOPY TOCTaYAIbHUKA 3 YKCIIa ceMy Kananaaris. OauuM i3 Hailbinbin moMiTHux actekTis Meroy RAMDOE e iforo saaricts hopmyJrioBa-
THU PIBHSIHHA perpecii, sike TOYHO BifoOpakae CKIaJHUN B3aEMO3B 30K MiK OI[IHKaMU aJIbTePHATUB Ta 3HAUYCHHAMU KPUTEPIIB, 103BOJISI0YN
ocobam, 1Mo MPUAMAIOTb PIllIEHHS], JIETKO {HTErpyBaTH HOBI aJbTEPHATUBU Yy TIPOIEC MPUIAHATTS pinienb 6e3 CKIaAHOI 3ajadi TOBTOPHOTO
KaJiOpyBaHus, 1o Bifpisuse iforo Bix Tpaauiiiinux meroais MCDM, takux sk TOPSIS (Metoa yrnopsKyBaHHs Iiepesar 3a nogioHicTio 10
ineasbroro pimenns ), COPRAS (merox komiuiekcHoi nponopiiiinoi omninkn), MOORA (mMeTtos 6araTomisiboBoi ontiMisanii Ha OCHOBI aHa-
gy crissizHomens), EDAS (Meton orinku Biaxusenns Bij cepearboro pinerns) Ta CODAS (MeTo KOMGIHOBAHOT AMCTAHITIHHOT OIIHKN ).
[lani pe3yJibraTii MaloTh IIMGOKe TPAKTUYHE 3HAYCHHSI, IPOTIOHY UK 0c00aM, 110 MPUIIMAIOTh PIllleHHsI B PI3HUX Taly3sX, Oiiblil eheKTUBHY
Ta aJIalTOBaHy OCHOBY /UUIst POGOTH 31 CKJIQJIHUMU CIIeHAPIAME MIPUITHATTS pillieHb. 30KpeMa, MoBa i/ie PO Taki cUTyaitii, sik BUOip mocTadalib-
HUKa, JIe AianasoH KpUuTepiis Moske cyrreBo pisnurncs. Merog RAMDOE nanae ocoGam, 1o npuiiMaioTh pilieHnst, Haaiinuii Habip iHcrpy-
MEHTIB /Il IPUIHATTS OOIPYHTOBAHUX PillleHb, SIBJIAI0OYM COO0K0 MEPCIEKTUBHUN CII0CiO ypaXyBaHHS IMHAMIYHOTO XapaKTepy CepeIoBUINa
TIPUITHATTS PillleHb Ta MiIBUIIEHHsT 3arajibHoi HaAiifHOCTI Ta THy4IKocTi mporeciB MCDM y peaTbHNX 3aCTOCYBAHHSIX.

Kao4oBi cioBa: GaraTokpurepiaibHe npuitHaTTs pinets, metoq RAMDOE, meton RAM, metox DOE.
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PO3POBKA HAYKOBO-METOIMYHOI'O AITAPATY JOHIJIbHOI'O PO3IIOALIY NIOMKOMKEHOI'O O35POEHHA
MK CIIEOIAJIISOBAHUMHU PEMOHTHO-BIZTHOB/JIIOBAHUMHN OPTAHAMM (c. 13-22)

O. B. Maiicrpenko, B. B. Xoma, B. A. Kyp6an, O. M. Paxmanuii, M. B. Illgeus, C. I. Crerypa, C. B. Top6enko, C. M. IlounHok,
B. B. Icenxko, B. B. Ky3uenos

OO6’eKTOM JOCTIKEHHST € TPOTIEC POTIOALTY TIOMKO/KEHOTO 030POEHHS Ta BiliChKOBOI TEXHIKM PI3HMX THIB MK CIeIiaTi30BaHUMI
PEMOHTHO-BiTHOBJIIOBAHUMH OpPraHaMU.

ITpo6aeMoI0, 1110 BUPINIYBATACh, € HE AN TOBAHICTD ICHYIOUOTO HAyKOBO-METONYHOTO arlapaTy K0 AOLIIBHOTO POSIIOLITY MOUIKOIKEHOTO
030POEHHST Ta BIHCHKOBOI TeXHIKM PI3HUX TUIIB MiXk Crelia/li30BaHUMU PEMOHTHO-BIIHOBIIOBAHUME OpraHaMH.

3anporoHOBAHO AJATOPUTM JIOIIJIBHOTO PO3IOIIIY MOIIKO/PKEHOTO 030pOEHHS Ta BIICbKOBOI TEXHIKKM MiXK CIEIiali30BaHUMKI PEMOHTHO-
BIZIHOBJIIOBAHVMH OpPraHaMH, sIKMH 0a3y€eThCsl Ha METO/II HeJIIHIHHOTO TiporpamyBaiHst (MeTo/ ABoX (GyHKIii). CyTHICTb po3poOJIeHOro ajiro-
PUTMY TIOJISITAE Y BPAXyBaHHI HETIHIHHOCTI MIJIbOBUX (DYHKIII, SIK CIIOKIBAYa, TaK i Pecypcy.

OcobsMBICTIO PO3POBIIEHOTO AJTOPUTMY JIOIIJIBHOTO PO3IO/IIY € BpaXyBaHHs HEOAHOPIHOCTI SIK MONITKO/KEHOT0 030POEHHS Ta BiliChKO-
BOI TEXHIKH, TaK i crerudiku peMOHTHO-BiTHOBJIIOBAHNX OPTaHiB.

Cdepa MpakTHYHOTO BUKOPUCTAHHS 3alIPOTIOHOBAHOTO AJTOPUTMY € TIPOIECH YIPABJIIHHS M yac BefeHHs GoiioBux aiit B xoui 6oiio-
BUX OIlepartiii.

VIoCcKOHAJIEHO MPOTIEAyPY MPU3HAYEHHS CIIENiali30BaHUX PEMOHTHO-BITHOBJIIOBAHUX OPraHiB /IS BIZIHOBJIEHHS TIOIIKO/KEHOTO 036PO-
€HHS Ta BilICbKOBOI TEXHIKHU.

OcobMBICTIO 3aMTPONOHOBAHOI TIPOLIEYPH € Te, 110 BOHA Ha3y€ThCsA Ha POMOALII HOIIKOIKEHOTO 030POEHHST Ta BIHCHKOBOI TEXHIKK He
JIUIIIE Ha ITi/ICTaBi MOTYKHOCTI IEBHUX PEMOHTHO-BI/IHOBJIIOBAHIX OPTaHiB, a 1 BpaX0BYI0UH iX Bi/lOBi/IHICTh. 3a3HaYeHa IIPOIe/ypa 03BOJISIE
06paTi Taki PeMOHTHO-BIZTHOBJIIOBAHI OPTAHM, SIKi I03BOJISATH 3a6e3MEUNTH TiABUIIEHHS PiBHS Bi/IHOBIEHHS MOIIKOIKEHOTO 030POEHHS Ta
BilicbkoBOI TexHiku Ha 20 %.

Ccpepa MpakTHYHOTO BUKOPUCTAHHST YAOCKOHAIEHOT TIPOIIE/LYPH € TIPOIECH YIIPABJIHHS CHCTEMOIO TEXHIYHOTO 3a0e3IeYeH s BIHCHK B XO/Ii
NJTaHyBaHHs 3aXO0/1iB HIO/I0 BIZIHOBJIEHHS MOIIKO/ZKEHOTO 030POEHHST Ta BIHCHKOBOI TeXHIKH.

K1040Bi c10Ba: onTuMa bHUI PO3MO/LI, BiTHOBIEHHS 030POEHHS Ta BIHCHKOBOI TEXHIKM, METOZ ABOX (DYHKITIM.
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VIOCKOHAJIEHHA METO/IY OIIHIOBAHHS CIIPOMOKHOCTEI HAYKOBHUX MIJIPO3 LB 35POMTHUX CUJI
VKPAIHH (c. 23-37)

A. B. Tpucran, O. I. Matomenko, O. 1. Iloranos, €. M. Teprumix, B. O. Kysuenos

ITporec ONiHIOBAHHS CIIPOMOKHOCTEH BiIirpae KJIHOUOBY PoJib y 3a0e3nedeHH] eeKTUBHOCTI Ta TOTOBHOCTI 30POHUX CHJI BIAOBIZATH
HalioHAJbHUM O0OOPOHHUM 3aBIaHHsIM. YMOBUM po3BuTKY 30poitnnx Cua (3C) Yipainn Ha Tenepinmiii yac morpebyioTh yIOCKOHATEHHS
cucteMy 0G0POHHOIO IUIAHYBaHHS, siKe O I03BOJSIO eDEKTUBHO a[alTyBaTUCS [0 3MiH y reonosituyHomy cepeaosuili. Ile mokpamuTs
eeKTUBHICTD Ta rOTOBHICTD 30POIHKUX CUJI 10 BUKJIMKIB cydacHOCTI. SIK HACHIOK, icHye HeoOXinHiCTh B 06'€KTHBHOMY MOPIBHIHHI PiBHS
HaOyTHX HAYKOBUMHU ITiPO3/iJaMU CIIPOMOKHOCTE 13 CIIPOMOKHOCTSMHU BeTaHoBaeHMME B Exnnomy nepedtiky (Karasory) enpoMoskHocTei



Minicrepera oboporn Yipainu, 36poiinnx Cu YKpaiHu Ta iHIIMX CKIAaL0BUX i 000poHn. O6'€KTOM HOCIIKEHHS € MPOIIEC OIiHIOBAHHS
CIIPOMOJKHOCTEHl HAyKOBUX IIiIPO3/Ii/IiB HAYKOBUX ycTaHOB. IIpobsieMmolo, 1o BupilnyBasiacs, € 00’€KTHBHICTD OIIHIOBAHHS Ta PO3BUTKY
CIIPOMOIKHOCTEH HAYKOBUX MiAPo3/iiB. OCKiIbKU CIIPOMOKHOCTI HAYKOBUX IHAPO3ALIIB € HaraTOKpUTEpiabHUMH, TO JOMIIBHO OEAHYBATH
BUMOTH /10 HUX y (DyHKIIOHAIbHI MOy, [l KOKHOTO HOCIsl CIIPOMOKHOCTEN BU3HAYAIOTHCsT HAGIP MOZYJIB 32 (DYHKIIOHATLHUMU Ha-
TIPSIMKAMH Y BiZOBIZAHOCTI /10 TIOKTAAECHIX 3aB/aHb. YI0CKOHATIEHO METOT OI[IHIOBAHHS CTIPOMOKHOCTEH HayKoBUX migposainis 3C Ykpainu,
OTPUMaHI KiJTbKiCHI OIiIHKYA HEIOJMIKIB MO0 CIIPOMOKHOCTEN HAYKOBUX ITiIPO3ILIIB Ta PEKOMEH/IAI] MO0 X YCYHEeHHs BiIMIOBIIHO 0 Me-
toponorii DOTMLPFI (Doctrine, Organization, Training, Material, Leadership, Personal, Facilities, and Interoperability). 3a pesyasraramn
ouiroBanus py BusHadenni 10 crienapiis 6yso0 copmosano 30 pexomenaiii. Chepoio sacTocyBais METOLY € BUKOHAHHS 3aXO0/iB Hay-
KOBOI Ta HAYKOBO-TEXHIUHOI /liSIbHOCTI, HAPOIIEHHS CIIPOMO’KHOCTell HayKoBUX 1iapo3aiiis 3C Ykpainu. MeTo/ € miArPYHTSIM CTBOPEHHS
ABTOMATH30BAHOI CUCTEMHU OI[IHIOBAHHS CIIPOMOKHOCTEN — eJleMeHTa aBTOMAaTH30BaHOI CHCTEeMNI OPTaHiB BiliCbKOBOTO yTIPaBJIiHHS.
KiouoBi cioBa: 060poHHe MTaHyBaHHsl, OLIHIOBAHHS CIIPOMOYKHOCTEH, HayKOBI TiAPO31iiu, 30poiiHi cuu, giarpaMa AisJibHOCTI.
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PO3POBKA METO/JIMKH IIOIIYKY PIINEHDb 3 BUKOPUCTAHHAM IITYYHOI'O IHTEJIEKTY (c. 38-47)

Qasim Abbood Mahdi, A. B. llumaupkuii, B. O. Ba6euko, P. O. Beasikos, O. B. Onapymenko, H. M. IIporac, T. O. Craciok,
10. B. PykaBumsikos, 1. O. Missik, O. B. Jlantpar

OG6’ €KTOM JIOCIIIDKEHHS € CUCTEMHU THATPUMKH TIPUHHATTS PillleHb.

BupinryBasach mpo6JiemMa miIBUIIEHHS OMepPaTHBHOCTI IIPUHHSITTS PillleHb B YMOBAaX HEBU3HAYEHOCT] Ta MHOKMHHU PI3HOTHITHUX ITApaMeT-
PiB 3 BUKOPUCTAHHIM Gi0iHCTIIPOBAHOTO AJITOPUTMY.

IIpenmerom HoCiPKEHHS € IIpoliec NPUIHATTS PillleHHs B 3a/jauaX YIIPaBJiHHS 3a JOIIOMOIOIO aJITOPUTMY 3rpal Yallli, y0CKOHAJIEHOTO
TEHeTUYHOTO aJTOPUTMY Ta MITYYHNX HEHPOHHIX MepesK, 10 €BOJIOIIOHYIOTb.

3aIportoHOBAHO METO/IMKY IOUIYKY PillleHb 3 BAKOPUCTAHHSM YJI0CKOHAJIEHOTO a/ITOPUTMY 3rpai yarui. B ocHOBY mociikeHHs oKIa/e-
HUH aJITOPUTM 3rpai Yarii — 7Is OIIYKy PillleHHs Mo/0 cTaHy 06'eKTy. /I HABYaHHS aIrOPUTMY 3rpai Yarii BUKOPUCTOBYIOThCS IITYYHI Heli-
POHHI MepesKi, 110 €BOJTIOIIOHYIOTH, a I BiAGOPY Halikpamux ocoOMH 3rpai yari BHKOPUCTOBYETHCA YAOCKOHATEHIHA TeHeTHYHIH aJITOPUTM.
Meroanka Ma€ HaCTYIIHY HOCJIiZIOBHICTD JIili:

— BBEJICHHSA BUXIIHIX JJaHNUX;

— BUCTABJICHHS areHTIB 110 IIOIIIHI TIOIIYKY;

— HyMepallisl areHTiB Yaruii B 3Tpai;

— 3aJlaHHs [I0YaTKOBOI IIIBUKOCTI areHTiB YarLii;

— CTpaTeris OuiKyBaHHsI areHTiB Yyarli;

— arpecuBHa CTpaTeTis;

— repeBipKa AMCKPUMiHAIIHHOI yMOBY;

— BifOip Kpamux ocobuH 3i 3rpai yari;

— PaH)KyBaHHS OTPHMAHUX PillleHb Ta iX COPTYBaHHS;

— HaByaHHs 6a3 3HAHb YaILI;

— BU3HAYEHHS KiJIbKOCTI HEOOXIAHIX 00YHUCTIOBATLHUX PECYPCIB; IHTENEKTYaTbHOT CHCTEMHU TMHATPUMKH NIPUNHSTTS PillleHb.

OpuriHaJIBHICTD 3aIIPONIOHOBAHOI METOJIMKH IOJISITAE Y PO3CTABJICHHI areHTiB Yaluli 3 ypaXyBaHHSIM HEBU3HAUCHOCTI BUXIJIHUX JIAHUX,
YPaxXyBaHHSIM CTYIIEHIO 3AIIyMJIEHOCTI IAHIX PO CTAaH 00’ €KTY aHasi3y. BUKOPHCTAHHST METOANKI 03BOJISIE IOCSTTH 3MEHIIEHHS Yacy Ha IpH-
AHATTS pitenns Ha piBHi 22-26 % 32 paxyHOK BUKOPUCTAHHS OJATKOBHUX YIOCKOHAJIEHHUX MTPOIEAYP. 3apOIOHOBAHY METOIUKY JOIIIBHO
BUKOPHCTOBYBATH JIJIsl BUPIMIEHHST 3a/1a4 OIIHKY CKJIHUX Ta JMHAMIYHUX TIPOIECIB B iHTEpecax BUPIIIEHHS 3aBIaHb HAIIOHAIBHOI GE3MEeKN.

KiouoBi caoBa: yriMoganbHi (GyHKILI, OnlepaTUBHICTb MPUIAHATTS pillleHb, ONTUMI3alliiiii 3aBaaHHsl, iepapXiuHi 06 eKTH.



