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This study investigates the technological process of heating
aliquid considered as a controlled cybernetic system for converting
resources into a usable technological result. The work aims to solve
a pressing task of choosing a single universal criterion for assessing
the effectiveness of technological processes. The subject of research
is the ELF (Normalized Efficiency Criterion) computing module,
designed for an integral assessment of the effectiveness of cybernetic
control over technological processes in discrete time.

This work reports designing a computing module that converts
technological input parameters and corresponding price coefficients
into a system of cost indicators of costs and useful effect. The proposed
system allows for the reduction of heterogeneous resources and the
result of the process to a single scale, which makes it possible to for-
malize their joint analysis and a coordinated comparison of alternative
modes. Elementary cost functions and aggregated indicators of the con-
trol cycle are introduced, on the basis of which the first-level integral
accumulators are formed - accumulated costs and accumulated effect.

To assess the efficiency of control over a given time interval, sec-
ondary integrators of the second level and the mode selection index
are used, which reflects the excess of the integral effect over the in-
tegral costs in the inertial-accumulator sense. Within the framework
of the approach, the additional benefit and resource intensity of the
permissible control mode are determined, which are formed using
a storage device with a reset mechanism in the case of violation of the
regime conditions.

The permissibility of the mode is set by the threshold rule and
the procedure for resetting the final indicators in the case of its in-
admissibility, which provides a diagnostically interpreted separation
of the causes of zero efficiency. The proposed structure of the com-
puting module focuses on the analysis, diagnostics, and optimization
of control modes and allows for software implementation as part of
cybernetic control systems.

Keywords: cybernetic system, efficiency criterion, integral assess-
ment, cost model, regime selection.
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The object of the study is information systems (IS). The problem
that is being solved in the study is an increase in the level of IS protec-
tion. The study developed a methodology for intelligent management
of IS security parameters. The originality of the study consists of:

- conducting a multi-level and systematic assessment of the state
of IS security using the proposed set of analytical expressions;

- determining the influence of IS security parameters on each
other when the IS security state changes due to the use of fuzzy ana-
lytical expressions;

- construction of multidimensional dependencies of the security
state of the special-purpose IS, which evaluates the security of the IS
based on an arbitrary number of parameters;

- assessment of IS security in conditions of incompleteness of
information about evaluation parameters, which solves the dimen-
sionality problem;

- construction of time dependences of changes in parameters
that characterize the state of IS protection, which allows determining
the moments of deviation of their values from the nominal;

- reducing the error of assessing the state of IS security due to the
human factor through the verification of IS parameters;

- attracting additional computing resources (if necessary), which
achieves the prevention of looping of the methodology;

- determination of the influence of control decisions on a sepa-
rately defined parameter for assessing the state of IS security, which
achieves an increase in the accuracy of control influences.

Modeling of the work of the proposed methodology was carried
out, during which it was established that increasing the security of the
IS is achieved by increasing the efficiency of decision-making at the
level of 12—16% due to the use of additional procedures and ensuring
the reliability (correctness) of the decisions made at the level of 0.94.
This allows to avoid distortions and distortions of the information
provided for decision-makers (systems).

Keywords: multidimensionality of assessment, complex sys-
tems, efficiency of decision-making, efficiency of assessment, bio-in-
spired algorithms.
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Intelligent decision support systems (IDSS) are the object of the
study. The research problem is to improve the accuracy of the math-
ematical description of the process of processing heterogeneous
data in IDSS. The subject of the study is a mathematical description
of the processes of processing heterogeneous data in IDSS. The
proposed polymodel complex for the construction of IDSS solutions,
which allows:

- systemically represent the relationship between IDSS construc-
tion models in the course of their calculation and computing tasks;

- simulate the process of functioning of the IDSS, due to the use
of an algebraic (formal) approach to object-oriented modeling and
design of the IDSS;

- determine the rational tactical and technical indicators of the
IDSS for solving specific calculation and computing tasks, due to the
multi-level description of the order of construction of the IDSS;

- make the transition from one type of data representation in
IDSS to another due to the presence of appropriate mathematical
transformations;

- multidimensional to describe the process of processing hetero-
geneous data in IDSS, due to the use of a multidimensional matrix
model of IDSS data;

- approach the solution of computational-calculation tasks in
IDSS by using an interconnected set of mathematical models of IDSS
construction;

- formalize the process of constructing IDSS, which allows com-
bining IDSSs using different algorithmic and software. The disadvan-
tages of the proposed polymodel complex include the need to adapt the
mathematical apparatus to the specific operating conditions of the IDSS.

The proposed polymodel complex should be used for the con-
struction of IDSS to solve general and specialized calculation tasks, as
well as to solve the task of integrating various types of IDSS.

Keywords: system modeling, data representation, decision-mak-
ing, multidimensionality of data description.
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PO3POBKA YHIBEPCAJIBHOTO IHTET'PAJIBHOI'O KPUTEPIA KIBEPHETHYHOTI'O YIIPABJITHHA (c. 6-15)

I. A. JIynieHKO

OG6’e€KTOM JIOCJIiZPKEHHS € TeXHOJIOT{YHMI IIpollec HarpiBaHHS PifiHM, 110 PO3IVIAAETHCS SIK KepOBaHa KibepHeTUYHA CHCTeMa Iepe-
TBOPEHHS pPecypciB Ha KOPUCHUI TeXHOJOT{YHUM pe3yabpTaT. Po60Ta HammpaBeHa Ha BUPIlIeHHs Ipo6ieMy BUOOpa €AUHOTO YHiBepcaIb-
HOTO KPUTEepist AJIsI OI[iHIOBaHHST e(heKTUBHOCTI TEXHOJIOTIYHUX ITporeciB. IIpeiMeTOM AOCTiHKEHHS B IaHill po6OTi € 0GUUCITIOBAIbHUI
6s0x ELF (Normalized Efficiency Criterion — HopmastizoBaHMi TOKa3HUK e)eKTUBHOCTI), TPU3HAYEHUI /IS iHTerpabHOT OLIHKY Pe3yiib-
TaTUBHOCT] KiGepHETHYHOTO YIIPABJIiHHSA TEXHOJIOTIYHIMHU IIPOLIECAMH B JMICKPETHOMY 4aci.

PoGoTy IPUCBSIUEHO PO3POGIEHHIO 0GYHC/IIOBAIBHOIO GJI0KA, SIKUI 3/1iHICHIOE ITepeTBOPEHHS TeXHOJIOTTYHUX BXiZIHUX ITapaMeTpiB i Bif-
TIOBiIHUX 1[iHOBUX KOe(illi€eHTiB y CUCTeMy BapTiCHUX ITOKa3HUKIB BUTPAT i KOPUCHOTO edeKTy. 3aIrporIoHOBaHA CHCTeMa 3a0e3Ieuye IIpuBe-
JIeHHSI Pi3HOPIIHUX pecypciB i pe3ysbTaTy MpOoIiecy [0 €UHOr0 MacIITaly, 0 Aa€ 3Mory (opMastizyBaTH X CIIJIBHUI aHaJIi3 Ta y3rofKeHe
TIOPiBHAHHSA aJbTEPHATUBHUX PEXUMIB. YBOAATLCA eleMeHTapHi BapTicHi (yHKIIil Ta arperoBaHi MOKa3HUKM TaKTy YIPaBJIiHHA, Ha OCHOBI
SIKAX (POPMYIOTHCS iHTerpaTbHI HAKOITUYyBadi IIEPIIOTo PiBHS — HAKOIMYEH] BUTPATH i HAKOITMYeHUi epeKT.

JIns1 olliHIOBaHHsA e()eKTUBHOCTI yIIPaBJIiHHSA Ha 33/laHOMY YaCOBOMY iHTepBaJIi 3aCTOCOBYIOTbCSI BTOPMHHI iHTErpaToOpy JPyroro piBHA Ta
TTOKa3HUK CeJIEKI[il pe)XKMMIB, III0 BifjoOpaXkae IepeBUIIIEHHS iHTerpaIbHOro epeKTy Hafl iHTerpaIbHIMU BUTPAaTAMU B iHEPIIiiiHO-HAKOIINYY-
BaJILHOMY CEHCi. ¥ Mexax MiJIXoly BU3HAYAIOThCs JOAATKOBA BUTOJa i peCypCOEMHICTD JOIyCTUMOrO PeXUMY YIIPaBJIiHHS, SIKi (POPMYIOThCS
3 BUKOPMCTaHHSAM HAKOIIM4YyBaya 3 MEXaHi3MOM CKU/IaHHA y pasi IOPYLIEHHs PEXKUMHUX YMOB.

JIOITyCTUMICTD pEeXKMMY 337Ia€ThCSI IIOPOTOBUM ITPABUJIOM i ITPOIEypO0 OGHY/IEHHS Ii/[CYMKOBHUX ITOKA3HMKIB y pas3i HOro HeAOIyCTH-
MocTi, 110 3a6e3meuye iarHOCTUYHO iHTepIIpeToBaHe PO3ZiJeHHs IMPUYMH HY/JIbOBOI e(eKTHBHOCTI. 3aIIpOIIOHOBaHa CTPYKTypa OOUMCIIIO-
BaJIHOTO GJI0OKa OpieHTOBaHA Ha aHaJi3, JiarHOCTUKY Ta ONTHUMIi3allif0 PeXXUMIB yIIpaBJIiHHSA I JOIyCKae MPOrpaMHy peasizallifo y cKaaji
KkiGepHEeTUYHUX CUCTEM YIIPaBIiHHS.

Korro4oBi ciroBa: KibepHeTUYHa crcTeMa, KpUTepiit eeKTUBHOCTI, iHTerpaabHa OI[iHKa, BapTiCHA MOZIeJIb, PEXKUMHA CeJIEKILis.
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PO3POBKA METOJIMKU IHTEJIEKTYAJIbHOTO VIIPABJIIHHS TIAPAMETPAMM 3AXHUIIIEHOCTI IHOOPMAIIITHIX
CHCTEM (c. 16-25)

I. M. lllarroBas10B, O. ®. CanpHikoBa, O. B. KyBmnHoB, €. C. Kanpasx, O. JI. Hananko, O. I. Imurpiesa, I. B. Bopucos, B. B. €pxo,
I. C. CremmaHoB, A. B. IllumanbKuii

O6’extoM gocimxeHHs € iHpopmaniiiHi cucremu (IC). ITpo6yieMa, sSika BUPILIyeThCsT B ZOCTIHKEHHI, € TMABUIIEHHS piBHA 3axueHocTi IC.
B jrocmiipKeHHi ITPOBeIeHO PO3pOOKy METOAMKH iHTeIeKTYaIbHOTO YIIPaBIiHHA MapaMerpaMu 3axuineHocTi IC. OpUriHaJbHICTh ZOCTPKEHHS
TIOJISATAE y:

- IIPOBe/IeHHI GaraTopiBHEBOI Ta CHCTEMHOI OLI{HKY cTaHy 3axuiieHocTi IC 3a [0IIoMOroro 3aIrporoHOBaHOI CYKYITHOCT] aHATITHYHIX BUPA3iB;

— BU3HAY€HHI BIUIMBY MapaMeTpiB 3axuileHocTi IC oiuH Ha 0ZfHOr0 IIPU 3MiHi cTaHy 3axulleHocCTi IC 32 paxyHOK BUKOPHUCTAaHHSA HEUiTKUX
AHATITUYHUX BUPA3iB;

- 106y/10Bi 6araTOBUMipHHX 3aJIeKHOCTEN cTaHy 3axuieHocTi [C crieniabHOrO IPU3HAYEHHS, YUM 3/iFICHIOETHCS OIiHKA 3aXUIIEHOCTi
IC 3a 0BiIIBHOIO KiIBKICTIO ITapaMeTpiB;

- onjinni 3axumeHocti IC B ymoBax HeNOBHOTH iH(opMarlii Ipo napameTpHy OI[iHKU, YMM BUPILyeThCsl TPO6IeMy PO3MipHOCTI;

- 1o6Y/I0Bi YaCOBUX 3aJIe)KHOCTEH 3MiHU ITapaMeTpiB, SIKi XapaKTepU3yIOTh CTaH 3axXUIeHOCTi IC, YUM J03BOISIETHCSI BUSHAYUTU MOMEHTH
BiIXWJIEHHS 1X 3HAY€Hb BiJl HOMiHAJIbHOTO;

— 3MEeHIIIEHH] TOMIJIKY OLiHIOBaHHS cTaHy 3axuileHocTi IC, 1110 06yMOBJIeHi JIFOACHKIM (haKTOPOM 3a PaXyHOK BepHdikariil mapametpis IC;

- 3aJTy9eHHi AOIATKOBUX O0YMCITFOBAIBHIX pecypciB (Y pasi HeoOXi[HOCTI), YMM JOCATAETHCS HEAOIYIIEHH 3alIKIFOBAHHS POOOTH METOUKY;

— BU3HAUEHHI BILIMBY YIIPABJISIOUUX PillleHb HA OKPeMO BU3HAYEeHUII ITapaMeTp OLiHKHU CTaHy 3axuieHocTi IC, UM JocsaraeTbesl MifiBU-
LIeHHST TOYHOCTI 3/1iliCHEHHS yIIPaBSIOUNX BILIHBIB.

TIpoBezieHO MOJIE/TIOBAaHHS POGOTH 3aIIPOIIOHOBAHOI METOAMKH, B XO/Ii IKOTO BCTAHOBJICHO, 110 ITi/{BUIIeHHS 3axuiieHocTi IC nocsraerses
3a paxyHOK ITi/IBUIIIEHHs OIlePaTUBHOCTI MPUIHATTS pillleHb Ha piBHI 12—16% 3a paXyHOK BUKOPHCTAaHHS JI0JJATKOBUX MPOIe/yp Ta 3abe3re-
4eHHS ZIOCTOBIPHOCTI (IIPaBUJIBHOCTI) MPUHHATHX pillleHb Ha piBHI 0.94. Ile /103B0JIsIe YHUKHYTH BUKPUBJICHD Ta CIIOTBOPEHb iH(dopMallii, 110
HaJIAeThCs I 0cib (crcTeM) 0 TPUMMAIOTh Kepyrodi pillleHHs.

KorrouoBi ci1oBa: 6araToBUMipHICTh OLIHKY, CKJIAZIHI CUCTEMH, ONIEPaTUBHICTh MPUIHSATTS pillleHb, OTIEPATUBHICTD OLiHKH, GioiHCTIipO-
BaHi aJITOPUTMHU.
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PO3POBKA ITOJIMOZJEJIBHOIO KOMILIEKCY IIOBYIOBU IHTEJIEKTYAJIBHUX CUCTEM HIATPUMKU IPUMHATTA
PIIIEHB (c. 26-38)

H. T. Kyuyk, JI. M. AptiomuH, 1O. B. )Kypascekuii, I. I. CraHoBcbka, O. A. KonoHos, H. M. IIporac, C. B. Illocrak, C. M. HepoHoOB,
A. II. HixiTeHnko, A. O. BepeTHOB

OG’eKTOM JIOCJI/PKEHHSI € iHTeJIeKTyalIbHi CUCTeMU MiATPUMKH NpuiHATTS pimens (ICIIIIP). ITpo6sieMa, sika BUPILIyeTbCS B JJOCJI-
JDKeHHI, € MiIBUIIeHHs] TOYHOCTI MaTeMaTH4HOIO OIMCYy Ipoliecy o6poOku rereporeHHUX jgaHux B ICIIIIP. ITpeAmMeToM JOCTi/pKEHHs



€ MaTeMaTHYHUI OIHC TpoljeciB 06po6KH reTeporeHHUX AaHuX B ICIIIIP. 3arporoHoBaHUIT MMOIiMO/e/IbHIN KoMIUTeKe moGymosu ICITITP
pillleHb, 10 03BOJIE:

— CHCTEMHO TIPe/ICTaBUTH B3a€MO3B’I30K MiX MozesiMu 1ooyzosu ICIIIIP B xofii BUKOHAHHS HUMHU PO3PaXyHKOBO-OOUHCIIOBAIBHUX
3aB/laHb;

— IIPOBECTH MOJEIIOBaHHS Tporecy ¢dyHkuionyBanHs ICIIIIP, 32 paXyHOK BMKOPHCTaHHS ajre6paiyHoro (hopMasbHOro) MiAXomy /10
00’€KTHO-OPi€EHTOBAHOTO MOJIeJIIOBaHHS Ta IpoekTyBaHHs ICIIIIP;

— BU3HAYUTH PalioHaIbHI TAKTUKO-TeXHiYHi nmokasHuku ICIIITP aist BUpileHHs KOHKPETHHX PO3PaxXyHKOBO-00UHCIIIOBAIbHUX 3aB/IaHb,
3a paxyHOK 6araTopiBHEBOT0 ONHCy MopsAAKy modyzosu ICIIIIP;

- 3AiliCHUTH Iepexif, BiJ ofHOro TUIly IIpeAcTaBieHHs gaHux B ICIIIIP fo iHIIoro 3a paXyHOK HassBHOCTI BiATOBiHMX MaTeMaTUYHUX
TIePETBOPEHE;

- 6araToBMMipHO OITMCATH IIpoLiec 06POOKH reTeporeHHNX Aanux B ICIITIP, 32 paxyHOK BUKOPUCTAHHS 6araToOBUMipHO-MaTPHYHOI MOZIeJT
nanux ICIIIIP;

- YHiBepCasIbHO Mi/ifTH 10 BUpilIeHHs 06YNCII0BAILHO-PO3paxyHKOBi 3aBAaHHs B ICIIIIP 3a paxyHOK BUKOPHCTAHHS B3a€MOIIOB sI3aHOT
CYKYITHOCTi MaTeMaTHYHUX Mozeseii nooyzosu ICIIIIP;

- chopmanizyBatu npotiec mo6yzosu ICIIIIP, mo mo3Bossie 06’ egHaT ICIIIIP, 110 BUKOPUCTOBYIOTH pi3HE aJITOPUTMiUHE Ta IIpOrpaMHe
3a6e3re4eHHs. [0 HeJoliKiB 3aITPOIIOHOBAHOTO TI0JIIMO/IEIBHOT'O KOMIUIEKCY CJIi/| BifHEeCTH HEeOOXi/IHICTh afanTaii 3alrpoItoHOBaHOTO MaTe-
MaTUYHOTO anapaTy IiJi KOHKpeTHi ymoBU dyHKIionyBaHHs ICIIIIP.

3arpornoHOBaHU MOJIIMOJIETPHUI KOMILIEKC JI0IIIBHO BUKOPHUCTOBYBATH J71s1 1100y 10BK ICIIIIP /151 BUpIIIEHHS 3arajJlbHUX TaK i crie-
Iiayi30BaHMX PO3PAaXyHKOBUX 3aBJaHb, a TAKOXK BUPIIIEHHS 3aBAaHHs iHTerpanii pisHorunuux ICIIIIP.

KurrouoBi croBa: Mojie/IOBaHHS CHUCTeM, TIPe/CTaBIeHHs JJaHUX, TIPUIAHATTA pillleHb, 6araTOBUMIPHICTD OIHCY JaHUX.



