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This study investigates the application of the Metaperceptron
framework as an adaptive optimization mechanism in training
neural networks for polycystic ovary syndrome (PCOS) diagnosis.
The research addresses the persistent challenges in conventional
optimization methods such as slow convergence, local minima en-
trapment, and hyperparameter sensitivity that hinder the efficiency
and generalization capability of artificial neural networks. By inte-
grating Metaperceptron with both gradient descent (GD) and genetic
algorithm (GA), this work demonstrates significant improvements
in convergence speed and diagnostic accuracy. Specifically, Meta-
perceptron-enhanced GD reduced convergence time by nearly 40%
while maintaining high accuracy (0.8950 for single-layer neural net-
work and 0.9100 for multi-layer neural network). These results were
achieved through dynamic learning rate adjustment and meta-level
control over search strategies, enabling better exploration-exploita-
tion balance during training. The findings are explained by the
framework’s ability to adaptively respond to gradient landscapes and
dataset characteristics, offering a more stable and efficient optimi-
zation process. Practical implementation of the proposed method is
feasible under conditions where data quality and representativeness
are ensured, particularly in medical diagnostics and other domains
involving imbalanced or noisy datasets.
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The object of this study is the clustering of water quality data
characterized by complex distribution patterns, irregular cluster
shapes, and local density variations. The main problem encountered is
the limitation of conventional methods such as K-means in achieving
optimal cluster separation when the data has uneven distribution,
overlap between clusters, and density imbalance. To overcome this,
a clustering approach based on local density optimization (LDO) was
developed, integrated with principal component analysis (PCA) for
dimension reduction and Pasca distance (PaDi) to adjust distance cal-
culations according to local density variations. In this approach, LDO
serves to improve data distribution by maintaining global topology and
local density consistency before performing cluster formation using
the K-means algorithm. Testing on a real water quality dataset shows
that the combination of PCA + LDO + PaDi + K-means achieves
a Silhouette score of 0.3450, a Davies-Bouldin index of 0.9149, and
a Calinski-Harabasz Index of 616.1674, which is superior to both stan-
dard K-means and PCA + K-means. This improvement was achieved
due to the LDO’s ability to reduce density distortion, resulting in
more compact clusters, clearer boundaries, and reduced classification
errors in transition areas. The proposed approach is characterized by
adaptive density-based transformation, sensitivity to local variations
through PaDi, and high stability in iterations, ensuring robustness in
diverse data conditions. Thus, this approach is relevant for large-scale
and real-time water quality monitoring systems and can be extended
to other multidimensional datasets in the environmental, industrial,
and ecological fields with complex distributions, providing a strong
analytical basis for decision-making and policy development.

Keywords: water quality, unsupervised clustering, density trans-
formation, principal component analysis, Pasca distance.
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This study investigates the process of restoring missing biomedi-
cal and social data for human biological age assessment. The princi-
pal challenge is the high rate of missing values in datasets, notably
NHANES - up to 40%. This complicates accurate health prediction
and reduces the effectiveness of preventive interventions.

To address this issue, deep learning methods, specifically autoen-
coders and transformers, were employed. The autoencoder provided
fast imputation (37.4 s, MAE = 7.54) but less accuracy. The transformer
achieved the highest accuracy (246.3 s, MAE = 1.10) yet required sub-
stantial resources and showed overfitting risks.

A hybrid architecture has been proposed to combine the advantages
of both approaches. On the NHANES dataset (55,081 records and
84 biomarkers), the model demonstrated an optimal balance (54.2 s,
MAE = 5.26) and stability with up to 50% missing data. Compared
to mean-value imputation, the accuracy of biological age estimation
improved by 25%. The coefficient of determination reached 0.9875,
and root mean squared error was 35.9, confirming strong consistency
of the restored values. Sensitivity analysis revealed stable accuracy up
to 55% missing data, after which degradation occurred.

A unique feature of the hybrid approach is the combination of
high accuracy with moderate computational cost. This makes the
model suitable for medical information systems with incomplete
datasets. Practical applications include preventive medicine, biologi-
cal aging monitoring, and risk group identification.

In the Ukrainian context, the model could enhance biomedical
research and digital healthcare while also serving as a foundation for
bioinformatics and life expectancy studies.

Keywords: data imputation, composite architecture, deep learn-
ing, functional age, PhenoAge, NHANES.
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The object of the study is intelligent decision support systems.
The problem addressed in the research is to improve the accuracy
of modeling the functioning process of intelligent decision sup-
port systems.

A polymodel complex for resource management of intelligent
decision support systems has been developed. The originality of the
study lies in:

- the comprehensive description of the functioning processes of
intelligent decision support systems;

- the capability to model both an individual process occurring in
intelligent decision support systems and to perform comprehensive
modeling of the processes taking place within them;

- the establishment of conceptual dependencies in the function-
ing process of intelligent decision support systems. This makes it
possible to describe the interaction of individual models at all stages
of solving computational tasks;

- the description of coordination processes in hybrid intelligent
decision support systems, which ensures an increase in the reliability
of managerial decision-making;

- the modeling of processes for solving complex computational
tasks in intelligent decision support systems through the conceptual
description of the specified process;

- the coordination of computational processes in intelligent de-
cision support systems, which leads to a reduction in the number of
computational resources of the systems;

- the comprehensive resolution of conflicts through a set of cor-
responding mathematical models.

The proposed polymodel complex is advisable for use in solving
the problem of managing intelligent decision support systems charac-
terized by a high degree of complexity.

Keywords: efficiency, reliability, decision-making, coordination,
interaction, computational tasks, artificial intelligence.
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The object of this study is the process of optimizing the allocation
of limited resources among the subsystems of a large complex system.
The problem addressed lies in the insufficient adequacy of existing
utility models, which fail to account for the degree of subsystem
interchangeability and therefore cannot accurately predict optimal re-
source distribution. The core result is the development of a universal
utility model based on logistic dependencies and a flexible scalar con-
volution constructed using a modified marginal Kolmogorov-Gabor
polynomial with the coefficient kaqq, Which governs interchange-
ability. Complete trajectories of optimal solutions were obtained for
various values of total resources and interchangeability levels. It was
found that variations in these parameters alter the optimal effect by
25-35% under conditions of significant resource scarcity. The problem
was resolved by combining the universality of logistic models with the
flexibility of the new convolution, which generalizes additive, multipli-
cative, and minimizing forms and enables continuous adjustment of
the model to reflect subsystem interaction characteristics. The observed

patterns indicate that at low interchangeability, resources are dis-
tributed more evenly, while at high interchangeability, they are
concentrated in the most efficient subsystem, significantly enhancing
the overall effect under resource deficit conditions. The results are
applicable to the design and management of large complex systems —
such as IT security, crisis management, and organizational design -
where informed decisions are required regarding the allocation
of limited resources while considering structural flexibility. This
approach is particularly suitable when statistical data are available
for calibrating the logistic parameters of subsystems and assessing
their interchangeability.

Keywords: scalar convolution, resource optimization, utility ef-
fect, optimal solution trajectories, cybersecurity, information systems.
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BU3HAYEHHS BIUIMBY METAPERCEPTRON HA OIITUMI3AIIII0O HEMPOHHUX MEPEX: IIOPIBHAJILHE
JOCJIIKEHHS I'PASIEHTHOTI'O CIIVCKY TA METAEBPUCTHUYHOTI'O IIIAXOAIB (c. 6-17)

Darwin, Tengku Henny Febriana Harumy, Syahril Efendi, Carles Juliandy, Binarwan Halim

B wiit po6oTi mocimpreHo 3acTocyBaHHs ppeliMBopKy Metaperceptron sik afallTUBHOIO MeXaHi3My OITHUMi3allii 111 HaBYaHHS HEPOHHUX
MepeX IS AIarHOCTHUKU CHHZPOMY MosiKicTo3HUX seqHMKiB (CIIKA). [ocaipkeHHsT po3IIsi/iae IOCTiHHI Tpo6IeMy TpaJUIiifHUIX METOAiB
onTUMi3allii, Taki fK IOBUIbHA KOHBEPreHIlisl, 3aXOIIEHHs JIOKaJIbHUX MIiHIMyMIiB Ta YyTJIMBICTb JI0 TillepriapameTpis, sKi IEepelIKOKatTh
e(heKTUBHOCT] Ta MOXXJIMBOCTSIM y3araJlbHEeHHsI INTYYHUX HEHPOHHNX Mepex. IHTerpyroun Metaperceptron sik 3 rpagiieHTHIM cryckoM (I'C), Tak
i3 reneTryHUM anroputMoM (I'A), 1151 po6oTa IeMOHCTPYe 3HaYHE MOKPAI[eHHs IBUAKOCTI KOHBEPreHIlii Ta TOYHOCT] AiarHOCTUKY. 30KpeMa,
rokpaieHuil Metaperceptron I'C cKOpOTHB Yac KOHBepreHiii Maibke Ha 40%, 36epiratouu Ipu I[bOMY BUCOKY TOUHicTb (0,8950 /7151 0ffHOIIIA-
PpoBoi HelipoHHOI Mepexxi Ta 0,9100 /17151 6araTourapoBoi HelpoHHOI Mepexki). i pesysbraTu Gy ZOCATHYTI 3aBASKHU JUHAMIYHOMY DPeTYJIo-
BaHHIO IIBUJIKOCTi HABYaHHs Ta MeTapiBHEBOMY KOHTPOJIIO HaJl CTPATETifMU TIOLIyKY, 10 3a6e3Tedye Kpamuil 6asaHc MK JJOCTiIKeHHAM
Ta BUKOPUCTAHHSM ITi/l Yac HaBYAaHHS. Pe3y/ibTaTy MOSICHIOIOTHCS 3/IaTHICTIO (DpeiiMBOPKY a/JalITUBHO pearyBaTH Ha TpajiieHTHi JaHAmadTH
Ta XapaKTePUCTUKU HaGOpy AAHUX, IPONOHYIOUHN Gibll cTaGiIbHUI Ta eeKTUBHUI Ipoliec onTuMizarii. IIpakTHyHa peasizaliis 3arporio-
HOBAaHOTO METOZY MOMUIMBA 32 YMOB, KOJIU 326€3I1eUeHO SIKiCTh Ta pelpe3eHTAaTUBHICTh JAHUX, 30KpeMa B MeJUIHIl AiarHOCTHUI Ta iHIINX
006J1acTsIX, 1[0 BKJIIOYAIOTh He30aIaHCOBaHi a0 3alryMyieHi Habopy JaHUX.

KorrouoBi ciioBa: Metaperceptron, HelipoHHI Mepexxi, TpajiieHTHUI CIyCK, MeTaeBPUCTUYHI aJITOPUTMU, ONITHUMI3allis.
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PO3POBKA IIJIXOJY IO OIITUMI3AIII JIOKAJILHOT TYCTHHM JJISI HOKPAIIIEHHS CTPYKTYPH TA PO3JIJIEHHS
KJIACTEPIB Y JAHUX ITPO SIKICTh BOJM (c. 18-30)

Paska Marto Hasugian, Pandi Barita Nauli Simangunsong, Sardo Pardingotan Sipayung

O6’eKTOM LIBOTO AOCJPKEHHS € KjIacTepusaliis AaHuX MPO SIKICTh BOAM, IO XapaKTEPU3YIOTHCS CKJIAZHUMU MOJEJSIMU PO3IOALLY,
HEMPaBUJIBHUMH (DOpMaMM KJIacTepiB Ta JOKAJTBHUMHU BapiamissMu I{iIbHOCTI. OCHOBHOIO ITPOGJIEMOTO, 10 BUHUKAE, € OOMEXEHHS TPaju-
LiffHUX MeTOZiB, Takux sK K-cepefHiX, y ZOCATHEHHI ONTUMaJIbHOTO PO3JiIeHHS KJIAcTepiB, KOJU JaHi MaloTh HepiBHOMIpHUN pO3MOZLT,
TIEPEKPUTTSI MiXK KJIacTepaMy Ta JucbanaHc miabHoCTi. 1106 mogoaTH 1ie, 6ys10 po3pobeHo MiAXid Ko KiacTepHu3allii, 3aCHOBaHUI Ha JIo-
KaJIbHi# onrtumizariii missHocTi (LDO), iHTerpoBaHuii 3 aHaIi30M roJoBHUX KOMITIOHEHTIB (PCA) 7151 3MeHIlIeHHsT PO3MipHOCTI Ta BiZICTAHHIO
[Macka (PaDi) /i1t KOpUTYBaHHSI pO3paxyHKiB BiJICTaHI BiJJIOBI/HO /10 JIOKAJIBHUX Bapiamiii miiibHOCTI. ¥ nboMy mizxozai LDO citycuTh Jjist
TTOKpAIeHHS PO3IIOZLILY JaHUX, MiATPUMYIOUHN II06aIbHY TOITOJIOTII0 T JIOKAJIBHY Y3TO/KEeHICTh MIITBHOCTI ITepesi BUKOHAHHAM (popMyBaH-
Hsl KJIacTepiB 3a JjoroMororo aaroputMmy K-cepezpnix. TecTyBaHHSI Ha peaJbHOMY Ha0Opi JJAHUX ITIPO SIKICTb BOAU TIOKa3ye, 110 KOMOGiHaLlis
PCA + LDO + PaDi + K-cepeanix mocsirae ImokasHMKa IOKasHUK cuiyeTy 0,3450, inpexcy Jlesica-boynmena 0,9149 Ta ingexcy Kasincbko-
ro-Xapa6aia 616,1674, 1o nepeBepuye sk cranjaprtHi K-cepesni, Tak i PCA + K-cepezHi. I[poro rnoxpaiieHHs 6yJI10 IOCATHYTO 3aB/ISIKH 37aT-
HocTi LDO 3MeHIIyBaTH CIIOTBOPEHHS IITbHOCTI, 1110 IIPU3BOAUTD /10 OLJIBII KOMIIAKTHUX KJIACTEPiB, YiTKIIINX MeXX Ta 3MEHIIIEHHSI IIOMUJIOK
xtacudikamnii B epexigHux o61acTsX. 3aIpoloHOBAHNN MTiZIXil XapaKTepU3yeThCs aZJAIITUBHIM IIePeTBOPEHHSIM Ha OCHOBI IIiZTBHOCTI, 4yT-
JIUBICTIO 10 JIOKQJIBHUX Bapianiiii yepes PaDi Ta BUCOKOIO cTaGilbHICTIO B iTepaliisx, o 3abe3neuye CTifiKicTb y pi3HOMaHITHHUX yMOBax JJAHUX.
TaxuM YMHOM, IeH MiJXif € aKTyaTbHUM /IS BeJTMKOMACIITAOHIX CHCTEM MOHITOPUHTY SIKOCTI BOJM B PEXKMMI peaTbHOTO Yacy Ta MOXXe 6yTH
MOIIMPEeHUH Ha iHIIi 6araToBUMipHi HAG0PH AAHUX Y €KOJIOTivHil, IIPOMUCIIOBI Ta exosoriuHiil cdepax 3i CKIaHUMU pO3MOJiIaMu, 3a6e3-
TIeYyI0YN MiI[HY aHATITUYHY OCHOBY /ISl IPUIHSATTS pillleHb Ta pO3pOOKYU MOJITUKH.

KUrro4oBi ciioBa: sIKiCTb BOJU, KJIacTepu3allisi 6e3 BUNUTEJIsI, IEPETBOPEHHST IIIBHOCTI, aHaJIi3 TOJIOBHUX KOMITOHEHTIB, BificTaHb ITacka.
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TIBPUHA IMITYTAIIA BIOMEJUYHUX JAHHNX HA OCHOBI TPAHC®OPMEPIB TA ABTOEHKOZEPIB /IJII OIITHKK
BIOJIOTTYHOT'O BIKY JIFOAHUHMU (c. 31-40)

B. I. Cainuenko, JI. I. Iloiaryiuko, O. B. Boakos, B. B. IllaTuio

OG6’€KTOM JOCII/PKEHHS € IIPOIieC BiJHOBJICHHS IIPOITYIeHNX 6i0MeJUYHIX i COIiaIbHUX AAHUX [T OL[iHKU 6i0JIOTi9HOTO BiKy JIFOMHU.
[Tpo6sieMa NoJISITa€e y BEIMKii KiJbKOCTI mporryckiB y Ha6opax, 3okpema NHANES - 110 40%. Lle 3HIMKYe TOUHICTh IIPOTHO3iB 3/10pOB’s Ta
e(eKTUBHICTb IpodinakTuky. B focaimkeHHi 6y/10 BAKOPUCTAHO METOAY IMIMOMHHOTO HaBYaHHS — aBTOCHKO/IepH Ta TpaHchopmepH. ABTOe-
HKOZIep 3a6e31eurB IIBU/KY iMmyTariito (37.4 ¢, MAE = 7.54), aje moctynuscs TouHicTio. TpaHchopmep gocar HaliMeHIIoi Toxubku (246.3 c,
MAE = 1.10), ofHaK BUMaras 3HaYHUX PecypciB i MaB pU3UK IlepeHaBYaHHs. 3aIIPOIIOHOBAHO Ii6pUAHY apXiTeKTypy, 110 IOEAHYE IIepeBaru
migxoziB. Ha Ha6opi NHANES (55081 criocrepesxeHb, 84 6ioMapkepu) BOHA MOKa3aIa onTUMaabHuil 6anaHc (54.2 ¢, MAE = 5.26). Mozeinb
crabinpHa npu 50% MPOMyIIeHUX JaHUX i MiZiBUIye TOYHICTh OLiHKM 6iosoriuHOro Biky Ha 25% MODPiBHAHO i3 3aIIOBHEHHAM CepeAHIiM
3Ha4YeHHSM. I[lepeBaru MosCHIOIOTHCS TIOEAHAHHAM MIBUAKOAIT aBTOEHKOZIepa Ta KOHTEKCTHOI 9yT/IMBOCTI TpaHCchopMepa. ITokasaHo, 110
JUist Ti6puaHOT Moziesti R? = 0.9875, a RMSE = 35.9, 110 CBi[UUTh IIPO BUCOKY Y3TOJKEHICTh Bif(HOBJIEHUX 3HaYeHb. AHaJI3 9yTIUBOCTI
miATBepAuB 36epe)keHHs TOUHOCTI IPH 36iIbIIeHH] YaCTKU MIPOIYCKiB 0 KPUTUIHOTO PiBHS 55%, MicCJIs IKOTO BifOyBaeThCs Aerpajaris
Moziesi. YHIKaJIbHOI PHUCOI0 TiOPUHOTO MiAXOAYy € ITO€[HAHHS BUCOKOI TOYHOCTI Ta IOMipHMX OGYMCJIIOBAJIBHUX BUTpAT. Lle po6uTh
MoOjielb TTPUJIATHOK I MeAUYHUX iH(opMalifHUX cucTeM i3 HENMOBHUMM JaHUMU. IIpakTH4YHEe 3aCTOCyBaHHA — MpodinakTHYHa
MEJUI[MHA, OLliHKA CTApiHHS Ta BUSBJIEHHS TPyN PU3HUKY. B YKpaiHi Mozesb MOXe MiJBUIUTH edeKTUBHICTh MEAMYHUX JOCITi/KeHb



Ta U(POBOI MeUIMHUA. BOHA TaKOX 371aTHA CTATH OCHOBOIO /IS MalOyTHIX JociipKeHb y cdepi 6ioiHGOpPMaTHKH Ta TPOrHO3YBaHHS
TPUBAJIOCTI XKUTTSL.
KUrro4oBi cyroBa: BiflHOBJIEHHS IIPOITYCKiB, TiOpHAHA apXiTeKTypa, MIMOMHHE HaBYaHHS, (PyHKIiOHAIbHUI Bik, PhenoAge, NHANES.
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PO3POBKA ITIOJIIMOJEJIBHOI'O KOMIIJIEKCY YIIPABJIIHHSA PECYPCAMM IHTEJIEKTYAJIBHHUX CUCTEM IIATPHMKH
IPUMHATTA PIIIEHb (c. 41-63)

A. B. ITnmanekwuii, F0. B. XKypascekuii, I. A. IlitexoBa, I. B. Illocrak, O. I. ®eokrTHcroBa, O. I. lmurpieBa, I. M. CTapuHCBKHI,
A. B. Ctpenieros, C. A. Pynoii, A. A. 3axapoB

OG6’eKTOM JIOCJIi/[PKEHHS € iHTeJIeKTyaIbHi CUCTEMH MiITPUMKHY IIPUIHATTA pinleHb. IIpo6yema, sKka BUPINIyeThCS B AOCTIPKEHHI, € TTiJ-
BUIIIEHHSI TOYHOCTI MO/IEJIFOBaHHS TIpoliecy (DYHKI[iOHYBaHHS iHTeJIeKTyaIbHUX CHCTEM ITiATPUMKH IPUUHSTTS pitieHsb. [IpoBeieHO po3po0Ky
TI0JIIMO/IEJIBHOTO KOMILIEKCY YIIPABJIiHHSA PECypCaMHU iHTeIeKTyaIbHUX CUCTEM MiJTPUMKHN IPUIHATTA pilleHb. OpUTiHAIBHICTD JOCIIiHKEH-
HSI TIOJISTAE:

— Y KOMILJIEKCHOMY OIHCi IIpo1eciB pyHKIIOHYBaHHS iHTeIeKTyaIbHUX CUCTEM MiATPUMKH IMPUMHSATTS pillleHb;

— 371aTHOCTi ITPOBECTH MO/IEJIIOBAHHS SIK OKPEMO B3SITOTO ITPOIIECY, 110 BiZIGyBAETHCS B iHTEJICKTyaJIbHUX CUCTEMaX ITiTPUMKH PUIHATTS
pileHs, Tak i KOMIIJIEKCHO IIPOBOJUTH MOJIE/IIOBAHHS THUX ITPOIieciB, 1110 B HUX Bi/j0yBalOThCS;

- Y BCTAaHOBJICHHI KOHI[ETITyaIbHUX 3aJIeXKHOCTEN TIpoliecy (PyHKIIIOHYBaHHS iHTEJIeKTyaJlbHUX CUCTEMH MiATPUMKH ITPUHHATTS PillleHb.
ITe 03BOJIsIE OIIMCATH B3a€MO/iI0 OKPEMUX MojieJieli Ha BCixX eTalax BUpillleHHs] pO3paXyHKOBUX 3aB/laHb;

- oruci MporjeciB KoopAuHALii y TiOpUIHNX iHTeJTeKTyaIbHUX CUCTeMaX MiITPUMKU MPUWHATTS pillleHb, YUM [JOCSTA€ThCS ITiJBUIIIEHHS
JIOCTOBIPHOCTI IPUIHATTS YIIPABJIiHCBKUX PillleHb;

— MOJIeJIIOBaHHI IPOLIeciB BUpillIeHHsT CKJIAJHUX PO3PAXyHKOBUX 3aB/IaHb B IHTEJIEKTYaJIbHUX CUCTEMaX MiATPUMKU IPUHHSATTS pillleHb,
3a paXyHOK KOHIIENITYaJIbHOT'O OIIKCY 3a3HaYeHOro IIPOLECY;

— Y3rof)KeHHi IIpo1ieciB IPoBeJjleHHsI PO3paxXyHKiB B iHTe/IeKTyaIbHUX CUCTeMax IMiATPUMKU NPUNHHATTS pillleHb, YUM JIOCSATA€ThCSI 3MEeH-
LIeHHS KiJTbKOCTi 00YHMCITIOBAIBHUX PECYPCiB CUCTEM;

— KOMIUIEKCHOMY BUPIIIeHH] CIIOPiB, 32 PaXyHOK KOMILJIEKCY BiJJIIOBiTHUX MaTeMaTUYHUX MOJiesIel.

3ampornoHOBaHUH MOMIMOAETBHUI KOMILIEKC IOLJIbHO BUKOPHUCTOBYBATH /JISl BUPIIIEHHs 3aBJAHHS YIIPABJIiHHS iHTEJIEKTyaJbHUMH
CHCTeMaMH IiATPUMKU IPUMHATTS pillleHb, 10 XapaKTePU3YIOThCS BUCOKUM CTYIIEHEM CKJIAZTHOCTI.

Kirro4oBi cy1oBa: orepaTuBHICTb, JOCTOBIPHICTb, TPUIHATTA pillleHb, KOOPJMHAILid, B3aEMO/isl, PO3PaXyHKOBI 3aB/lJaHHs, IITyYHU iHTEIEKT.
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PO3POBKA MOJEJII KOPHCHOI'O E®EKTY CHCTEMM ITPU PIZHHUX PIBHAX B3AEMO3SAMIHHOCTI IIIJ/ICUCTEM
V 3AJAYI OIITUMIBAIIT PO3IIOALTY OBMEXEHOT'O PECYPCY (c. 64-75)

B. JI. IlleBueHko, 0. I. CuBunpkuii, €. M. [leper’suko, O. O. Bakaes, O. I. Kopous, C. C. IToraciii, C. O. JIanites, T. O. JlaniTeBa,
Khazail Rzayev, O. M. Komap

OG6’eKTOM AOCTiPKEHHS € TIPOolieC ONTUMi3alii po3mozisy 06MeXeHOTo pecypey MiX ITiZICHCTeMaMU BeJIUKOI CKJIaZiHOT CUCTEMU.

TIpoGsiema, 1110 BUPIIIyBaIacs, — HeJJOCTaTHs a/IeKBAaTHICTh iCHYIOUHX MoO/iesIell KOPHCHOTO e(eKTy, sIKi He BPaXOBYIOTh PiBeHb B3aeMO3a-
MIiHHOCTI TiZicKcTeM i He J03BOJISIIOTh TOUHO IIPOrHO3YyBAaTH ONTUMAJIBLHUI PO3MOZALN pecypciB.

CyTb pe3y/IbTaTiB MOJIATae B po3po0Ili yHiBepcasbHOI Mojiesli KOPUCHOTO e(eKTy Ha OCHOBI JIOTICTUYHMX 3aJIEKHOCTEN Ta IHY4YKOI CKa-
JISIPHOI 3TOPTKH, 1100Yy/10BaHOi Ha MoAudikoBaHOMYy MapriHaabHOMYy rnosiHoMi Kosmoropoa-TaGopa 3 xoedilieHToM kaqq, 10 Kepye B3ae-
MO3aMiHHicTI0. OTPMMaHO MOBHI TPA€KTOPil ONTUMAaJIbHUX DPillleHb JJI Pi3HUX 3HAUY€Hb CyMapHOIO pecypcy Ta PiBHA B3a€MO3aMiHHOCTI;
BCTaHOBJIEHO, 110 iXHs Bapiallid 3MiHIO€ ONITUMAaTIbHUN eeKT Ha 25-35% y 30Hi CyTTeBOro AedilluTy pecypcib.

Pe3y/nbTaTé BUPILIMIIN TPOGJIeMy 3aBISKY ITO€AHAHHIO YHIBEPCATBHOCTI JIOTICTUIHUX MOJiesIet i3 THYUIKiCTIO HOBOI 3TOPTKH, SIKA Y3araJbHIOE
aZIUTUBHY, My/ITUILTIKATHBHY Ta MiHIMi3yrody hopMH It 103B0JIsIe Ge3IIepepBHO HAJIAIITOBYBATH MOZEJb i crenindiky B3aeMogii migcrucrem.

3aKOHOMIpHOCTi MOACHIOIOTECA TUM, 1[0 TIPU HU3bKill B3aeM0O3aMiHHOCTI pecypcy po3MOAiIATLECA 36a1aHCOBAHO, a TIPY BUCOKili KOH-
LIEHTPYIOThCA B HaileheKTUBHIIII mizicrcTeMi, 0 iCTOTHO Mi/{BUIIye 3arajbHU edekT y gedinuTi.

Pe3y/IbTaTH 3aCTOCOBHI IIPY ITPOEKTYBAHHI Ta yIIpaB/IiHHI BeIMKMMU CKJIaJHUMU cucteMaMH (IT-6e31eka, KpH30Be yIIpaB/IiHHs, OpraHizaniii-
He TIPOEKTYBAHHS TOLIIO), e TOTPi6HI 06T PYHTOBAHI PillIeHHST 00 PO3ITOAITY OOMEKEHUX PECYpCiB 3 YpaXyBaHHSIM CTPYKTYPHOI I'HYJIKOCTI; 3a-
CTOCYBaHHS JIOIJIbHE 32 HAsIBHOCTI CTATUCTUYHUX JAaHVX IS Ka/TiOPYBaHHS JIOTiCTUYHYX ITApaMeTpiB MiZICKCTEM Ta OL[{HKU iX B3a€EM0O3aMiHHOCT].

Korro4oBi cioBa: ckassipHa 3ropTKa, pecypcHa ONTUMi3allisl, KOpUCHUI eeKT, TpaeKTopii ONTUMAaJbHUX pillleHb, Kibepbe3mneka, iH(op-
Malifigi cucreMu.



