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Using the methods of the optimal control theory, the
problem of determining the optimal technological mode of
gas deposits’ exploitation under the condition of their deple-
tion by a given point in time is solved. This task is of particu-
lar interest for the exploitation of offshore fields, the activity
of which is limited by the service life of the field equipment.
The considered problem is also of certain mathematical in-
terest as an objective of optimal control of nonlinear systems
with distributed parameters. The usefulness and importance
of solving such problems are determined by the richness of
the class of major tasks that have a practical result. As an
optimality criterion, a quadratic functional characterizing
the conditions of reservoir depletion is considered. By in-
troducing an auxiliary boundary value problem, and taking
into account the stationarity conditions for the Lagrange
functions at the optimal point, a formula for the gradient of
the minimized functional is obtained.

To obtain a solution to this specific optimization problem,
which control function is sought in the class of a piecewise
continuous and bounded function with discontinuities of the
first kind, the Pontryagin’s maximum principle is subjected.
The calculation of the gradient of the functional for the ori-
ginal and adjoint problems with partial differential equations
is carried out by the method of straight lines.

The numerical solution of the problem was carried out by
two methods — the method of gradient projection with a special
choice of step and the method of successive approximations.

Despite the incorrectness of optimal control problems
with a quadratic functional, the gradient projection method
did not show a tendency to «dispersion» and gave a conver-
gent sequence of controls.

Keywords: control problem, gas filtration process, gra-
dient projection method, numerical experiment.
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In a variety of engineering, scientific challenges, mathe-
matics, chemistry, physics, biology, machine learning, deep



learning, regression classification, computer science, pro-
gramming, artificial intelligence, in the military, medical
and engineering industries, robotics and smart cars, fuzzy
nonlinear equations play a critical role. As a result, in
this paper, an Optimization Algorithm based on the Euler
Method approach for solving fuzzy nonlinear equations is
proposed. In mathematics and computer science, the Euler
approach (sometimes called the forward Euler method) is
a first-order numerical strategy for solving ordinary dif-
ferential equations (ODEs) with a specified initial value.
The local error is proportional to the square of the step
size, while the general error is proportional to the step size,
according to the Euler technique. The Euler method is fre-
quently used to create more complicated algorithms. The
Optimization Algorithm Based on the Euler Method (OBE)
uses the logic of slope differences, which is computed by the
Euler approach for global optimizations as a search mech-
anism for promising logic. Furthermore, the mechanism of
the proposed work takes advantage of two active phases:
exploration and exploitation to find the most important
promising areas within the distinct space and the best solu-
tions globally based on a positive movement towards it. In
order to avoid the solution of local optimal and increase
the rate of convergence, we use the ESQ mechanism. The
optimization algorithm based on the Euler method (OBE)
is very efficient in solving fuzzy nonlinear equations and
approaches the global minimum and avoids the local
minimum. In comparison with the GWO algorithm, we
notice a clear superiority of the OBE algorithm in reaching
the solution with higher accuracy. We note from the nume-
rical results that the new algorithm is 50 % superior to the
GWO algorithm in Example 1, 51 % in Example 2 and 55 %
in Example 3.

Keywords: algorithms, approach, fuzzy, global, Euler
method, intelligent techniques, nonlinear equations, numeri-
cal optimization, swarms.
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Optimization of production processes has always been
one of the cornerstones for industrial enterprises seeking to
improve productivity while minimizing the costs involved.
A particularly difficult situation is when it is necessary to
manage the process of the entire production chain with
a continuous supply of raw materials. It is necessary to keep
under control the actual production data, current production
requirements, and adhere to the international strategy of
energy saving.

This paper reports a devised optimal dynamic system with
a continuous supply of raw materials, which automatically
changes the control trajectory in order to reduce the amount
of resources used. The theoretical scientific component is
represented in the form of an interface model of the system,
and the research results are represented in the form of time
diagrams that show the verification of the proposed model.

The model provides for the interconnection of the chain
of such developed dynamical systems, in which the continui-
ty of the process is ensured by buffering systems, and the
optimality of operation is enabled by adaptation mechanisms.

The time diagrams can demonstrate the interaction of
systems and mechanisms that generate information signals
through the port sections. At each subsequent control action,
the process parameter changes were made within a set range.
As a result of a targeted search for permissible controls, the
system, driven by the adaptation mechanism, enabled a gra-
dual reduction in the consumption of the energy product and
stabilized the intensity of the target product being processed,
which made it possible to subsequently avoid shutdowns
and restarts of the production line and reduce overall pro-
duction costs.

Keywords: continuous production, product consump-
tion, overall operation costs, modeling, structural-parametric
optimization.
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This paper has substantiated a modified method that,
within the framework of the adaptive zero-order Brown’s
model, provides for increased accuracy in predicting pro-
cesses with unknown dynamics masked by the noise of var-
ious levels. The forecasting method modification essentially
involves an adaptive technique for determining the weight
of the correction of the previous forecast, taking into con-
sideration the recurrent state of the predicted process in
time. To investigate the accuracy of the forecasting method,
a test model of the process dynamics was determined in the
form of a rectangular pulse with unit amplitude. In addition,



a model of additive masking noise was defined in the form of
a discrete Gaussian process with a zero mean and a variable
value of the mean square deviation. Based on determining the
exponentially smoothed values of current absolute forecast-
ing errors, the dynamics of forecast accuracy were examined
for the modified and self-adjusting methods. It was found
that for the mean quadratic deviation of the masking noise
equal to 0.9, the smoothed absolute prediction error for the
modified method does not exceed 23 %; for the self-adjusting
method — 42 %. This means that the prediction accuracy
for the modified method is about twice as high. In the case
of an average square deviation of masking noise of 0.1, the
smoothed absolute prediction error for the modified and
self-adjusting methods is approximately the same and does
not exceed 10 %. That means that at a low level of masking
noise, both prediction methods provide approximately the
same accuracy. However, with an increase in the level of
masking noise, the self-adjusting method significantly loses
the accuracy of the forecast to the proposed modified method.
Keywords: modified forecasting method, unknown dyna-
mics, masking noise, Brown’s model, forecasting errors.
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In this paper, we consider a schematic solution of the
pipeline multiplier modulo, where multiplication begins with
the analysis of the lowest order of the polynomial multiplier,
which can serve as an operating unit for high-speed encryp-
tion and decryption of data by hardware implementation of
cryptosystems based on a non-positional polynomial notation.
The functional diagram of the pipeline and the structure of
its logical blocks, as well as an example of performing the
operation of multiplying polynomials modulo, are given. The
correct functioning of the developed circuit was checked by
modeling in the Vivado Design Suite computer-aided de-
sign for the implementation of the multiplication device on
the development/evaluation kit Artix-7 based on the Spar-
tan 6 field-programmable gate array series by Xilinx. The
effectiveness of the proposed hardware pipeline multiplier in
modulo is confirmed by the Verilog Testbench timing diagram
implemented for the evaluation kit Artix-7 field-program-
mable gate array. In addition, the developed pipelined mo-
dulo multiplier takes no more than 0.02 % of the resources of
the used field-programmable gate array for a given length of
input data. Compared to the matrix multiplication method,
a pipelined modulo multiplier can handle a large data stream
without waiting for the result of the previous multiplication
step. The modulo pipelined multiplier depth depends on the
bit width of the input data. The developed pipeline device
can be used in digital computing devices operating in a poly-
nomial system of residue classes, as well as for high-speed
data encryption in blocks of cipher processors operating on
the basis of a non-positional polynomial number system.

Keywords: cryptography, polynomial system of residue
classes, pipeline multiplier modulo, FPGA.
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This paper reports a solution to the inverse problem when
using indicators in several calculation functions. Such problems
arise during the formation of a multi-level scorecard; solving
them makes it possible to determine the value of arguments in
order to achieve the specified value of the resulting indicator
of each level. Thus, the characteristics of an economic object
can be defined in order to achieve the specified indicators of its
functioning. Optimization models are given in the presence of
various types of conditions for achieving the result. In contrast
to existing methods, the approach based on building nonlinear
programming models makes it possible to solve the inverse
problem for the case where several indicators are used in dif-
ferent calculation functions. Algorithms for solving the inverse
problem have been constructed, involving the transformation
of constraints and the use of an iterative procedure based on
inverse calculations. For the case of using coefficients of relative
importance, two techniques of solving the problem have been
considered: the formation of a single model for subtasks and the
adjustment of the solution to subtasks while minimizing the sum
of squares of argument changes. In comparison with the existing
method, the proposed algorithms have made it possible to derive
a solution with a greater correspondence of the changes in the
arguments to the coefficients of relative importance. A solution
to the inverse problem has been considered related to the for-
mation of marginal profit of an enterprise in the presence of two
points of sale and three types of products, as well as the joint for-
mation of revenue and cost. The results of this study could prove
useful to specialists in the field of decision-making in the econo-
my and to developers of software decision support systems that
include functions for solving inverse and optimization problems.

Keywords: inverse problem, economic analysis, inverse
calculations, optimization problem, iterative algorithm.
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The work is devoted to the study of factors influencing
the reproduction of augmented reality elements.

The object of the study is technologically significant pa-
rameters of the influence on the process of reproduction of AR
elements when pointing a phone or tablet camera at a special
marker image. The main problem of the study is the lack of
information regarding the technological process of creating AR
products and a large number of parameters that should be taken
into account when choosing a particular technological ope-
ration, since changes in these factors greatly affect the correct
reproduction of AR elements and further use of such products.

The study determined that in recent years, research
has shifted from the field of science to printing and enter-
tainment. This is due to the capabilities of the technology,
namely wow effect, content expression, ease of creation, etc.,
development of digital technologies and competition with
digital products.

Also, a low level of research was revealed in the area of
products with unstable usage conditions such as clothing,
packaging, etc. This can be explained by the development of
printing technologies and opportunities in this area only re-
cently, the increase in the popularity of such products only in
recent years and, as a result, insufficient knowledge in this area.
However, such products are much more popular in the mar-
ket, which is emphasized by a significant drop in the produc-
tion of books, magazines, etc.

The results of studying the significance of factors in the
marker reproduction processes made it possible to identify
the most significant ones (marker parameters, material cha-
racteristics, usage conditions, etc.). A systematic and inte-
grated approach to the influence factors of this study allows
the development of methods for normalizing the process of
creating AR products with unstable usage conditions, which
makes it possible to produce workable and reliable products
in any conditions.

Keywords: augmented reality, augmented reality marker,
marker reproduction.
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Heavy rain in a particular area can cause flooding in both
the primary area and the surrounding area. A flood is an event
where water is inundated in an area due to increased water
volume. Due to high level of water and other hazards aris-
ing from flooding, flood victims need to move to a location
prepared for evacuation. To get to that location prepared,
the victims must get through a safe route. Searching for safe
evacuation routes is important to save flood victims and
bring them to the evacuation centre safely. Search for evacu-
ation routes related to obstacles on the road to get through.
Slippery roads, high puddles of water on the roads, rivers that
are located close to the roads that flood victims will have to
get through, drainage of waterways and the vulnerability of
victims are taken into consideration in choosing a route to
get to the evacuation location. There are several problems in
choosing a safe route: (1) how to take into account the obsta-
cles on the road to be passed (2) how to choose the priority
of the route to be passed with the obstacles encountered. The
proposed solution to deal with the problems encountered are
(1) to take into account road obstacles by giving the obstacle
weights. Fuzzy logic is used to calculate the value of obstacle
weights (2) the problem of selecting route priorities will be
solved using the firefly algorithm. The firefly algorithm is an
algorithm inspired by the social life of fireflies. The priority
route for evacuation of flood victims is sought using the
method proposed in this study which is the optimal route.
The optimal route referred to in this study is the route that
has the smallest obstacle weight value. The simulation results
show that the fuzzy logic integrated into the firefly algo-

rithm (FuFA) provides a safe route priority, indicated by the
smallest obstacle weight value.

Keywords: flood, evacuation routes, weight, obstacle,
fuzzy logic, Firefly algorithm, priority route, optimal route,
safe route, FuFA.
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A new systems approach to quantitative estimation of fi-
nancial risks of investment projects was proposed: an integral
risk of the project as a whole for all its parameters at once and
the risks for each of its parameters separately. At the same
time, the very concept of the project risk has been genera-
lized: instead of the conventional risk of unprofitability, a new,
more general concept of the risk of unacceptably low project
profitability has been introduced. Two levels of the project
profitability were considered: a level acceptable to the inves-
tor and a realistically achievable level. Corresponding values
of design parameters and indices of financial efficiency of the
project were found for these levels. Based on the found val-
ues, relative margins of investment acceptability and risks of
unacceptably low profitability of the project were calculated.
A procedure of comprehensive assessment of the risk of un-
acceptable low profitability of the project for cases of high
certainty and partial uncertainty has been developed. Explicit
formulas for quantitative risk assessment of unacceptably low
profitability of the project have been derived, ranges of values
of all risks under consideration have been determined and ap-
propriate recommendations have been given. Explicit formulas
for calculating the values of project risks and dynamic points
of project acceptability are convenient and useful for software

implementation (for example, within the Monte Carlo me-
thod). For the Monte Carlo method and the method of scenar-
ios, another alternative approach to assessing the integral risk
of unacceptably low project profitability was proposed by the
authors based on the direct calculation of unacceptable sce-
nario values of any criterion of the project financial efficiency.
A new index of financial efficiency of the project has also been
introduced: a discounted period of acceptable return (dis-
counted payback period of the project is its special case).

Keywords: explicit formula, calculation, project risk,
situation, high certainty, partial uncertainty.
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BUPIIIEHHA OTHIET 3ATAYT ONITUMAJIBHOTO YIIPABJITHHS IIPU BUCHAYKEHHI TA3OBOTO ILIACTA (c. 6-13)

Kamil Mamtiyev, Tarana Aliyeva, Ulviyya Rzayeva

3 BUKOPUCTAHHSM METO/IiB TeOpii ONTHUMATIBbHOTO YIIPaB/iHHS BUPIlIeHA 33/laua BU3HAYECHHS ONTHMAJIBHOTO TEXHOJIOTIYHOTO PEKUMY
€KCIUTyaTaIlii ra30BUX POIOBHII 38 YMOBH IXHBOTO BUCHAKEHHSI /10 33IaHOTO MOMEHTY 4acy. [laia 3amaua mpezctasisie 0cobMBHi iHTepec pu
eKCIUTyaTalii MOPChbKUX POOBUIL, POOOTA AKUX 0OMEKEHA TEPMIHOM CJIyKOU TIPOMECIOBOTO 06 IaiHAHHS. PO3IJIsIHYTA 3aj1a4a TAKOXK MPel-
CTaBJIsIE€ TIEBHUIT MaTeMaTHYHUIl iHTepec SIK 3a/[aua ONTHUMAJbHOTO YIPABJIHHS HEJIHIHHUMHI CHCTEMaMH 3 PO3MOIIEHUME TTapaMeTpaMiu.
KoprcHicTh Ta BaKIUBICTh BUPIIIEHHST TAKNX 33J1a4 BU3HAYAIOTHCST OAaraTCTBOM KJIACy OCHOBHUX 3ajiay, 10 MAlOTh TPAKTUYHUIT PE3yJIbTaT.
B sxocTi KpUTEPil0 ONTUMAIBHOCTI PO3IVIS/IAETHCS KBAJAPATUYHUI (DYHKIIOHAJ, 110 XapaKTepu3ye YMOBU BHUCHaKeHHs 1wiacta. [1lisxom
BBeJICHHS IOTIOMi>KHOI KpaiioBOi 3aj1avi Ta BpaXyBaHHsI YMOB CTallioHapHOCTi GyHKIii Jlarpamka B onTHMaIbHIl TOUI oTpuMana (opmyra
JUTS TPAJIiEHTa MiHIMI30BAaHOTO (DYHKITIOHAITY.

Jlns BUpIEHHS 1i€] KOHKPETHOI 3a1aui onTuMizaitii, (GyHKIsA yIpaBIiHHS SKOI 3HAXOANTHCS B KJIacCi KyCKOBO-Ge3mepepBHoi Ta oOMe-
JKeHoi (YHKINT 3 po3pUBaMU MEPIIOTO POJLY, 3ACTOCOBYETLCS MPUHINT MakcumyMmy [lontpsrina. Pospaxynok rpagienTta dyHKIiOHATY 715
BHUXIJIHOI i crIosTy4deHoi 3a/1a4 3 rdepeHIiabHUMU PIBHAHHSIMI B IPUBATHUX HOXIJIHUX 3/1iHCHIOETBCS] METO/IOM HIPSIMUX.

YuicespHe BUPITIEH s 3a/1a4i 37iHCHIOBATIOCS IBOMA METOAMH — METOJIOM MPOEKIIii TpafieHTa 3 0COOINBIUM BUOOPOM KPOKY Ta METOIOM
MOCJTIOBHUX HAOIMAKEHD.

HespBakaioun Ha HEKOPEKTHICTD 33714 ONTUMAJIBHOTO YIPABJIIHHS 3 KBPATUIHIM (DYHKITIOHAIOM, METOJ ITPOEKIIil TPAi€HTa He BHUIB-
JISIB CXUJIBHOCTI JI0 «/IUCTIepCii» 1 aBaB 30iKHY TOCTI0BHICTD YIPaBJIiHbD.

KomoyoBi cioBa: 3a/1aua yrpassinHs, npoiiec (higbsrpaiii rasy, MeTo/1 IIPOeKIi rpajiieHTa, YnceabHUN eKCIIePIMEHT.
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AJITOPUTM ONTUMI3AII HA OCHOBI METO/Y EMJIEPA JIJIsI BUPIIIEHHSI HEYITKUX HEJTHIMHIX
PIBHSIHD (c. 13-19)

Kais I. Ibraheem, Hisham M. Khudhur

HeuiTki HesiHiliHI PIBHAHHS BiirpaloTh BaKJIUBY POJIb Y PI3HUX IHKEHEPHUX, HAYKOBUX 3a/[@uaX, MaTeMaTHil, Ximii, ¢isui, Giomorii,
MalIMHHOMY HaBYaHHi, rIMOOKOMY HaBYaHHi, perpecii Ta knacudikarii, indopmaTuil, mporpamMmyBaHHi, IITYYHOMY 1HTEJIEKTI, y BIHCHKOBIi,
MeJIMYHii Ta MamuHOOYAIBHIN POMUCIOBOCTI, pOOOTOTEXHIII Ta PO3yMHUX aBTOMOOIIAX. Y JAaHiii po6oTi A/ BUPINICHHS HEUITKUX HeJli-
HIHHUX PIBHAHD TPOMOHYETHCS aITOPUTM ONTUMI3allii, 3acHoBanmii Ha MeTofi Eifnepa. ¥ matemaruti ta incdopmaruii merox Efinepa (inozi
3BaHuil IpsMUM MeTooM Eilepa) sBiisie co0010 YncesibHy CTpaTeriio MepIioro MopsaKy AJIsS BUPILICHHs 3BUYAiiHUX AudepeHiiaibHuxX
piBusinb (3/[P) i3 3agannm noyarkoBum 3uadeHusiM. Bixmosigao 1o merony Eftsiepa, sokaibaa moxubka nporopriiHa KBagpary BeJIUYnHN
KPOKY, B TOIl 4ac sk 3arajibHa moxnubKa mporopiiiiina Bernaui kKpoky. Metos Eifiepa 4acTo BUKOPHUCTOBYETHCSI /I7IsT CTBOPEHHSI GBI CKIIa-
HUX aJIropuTMiB. AJropuT™ onrumisaiii, 3acHoBanuii Ha metozi Eitniepa (OBE), BukopucToBye Joriky KyToBoro koediiienra mpsmoi, sika
obumcoeTbest MeTooM Eiiiepa 1uist riodaabHUX ONTHMIZAIlii B IKOCTI MEXaHi3My TIOHIYKY TepcreKTuBHOI Joriku. KpiM Toro, y Mexanizmi
3aIPONOHOBAHOI POGOTH BHKOPUCTOBYIOTHCSI IBI aKTUBHI (hasu: po3Bizka Ta po3pobKa JUis TMOIIYKY HAWGIIbI BAKIMBUX MEPCIEKTHBHUX
obJacteil B paMKax OKpeMOro TIPOCTOPY Ta HAKPAIUX PillleHb B TI06aabHOMY MaciTali, 3aCHOBAHUX Ha MO3UTHBHOMY pyci 110 HborO. 11106
YHUKHYTH PIlIeHHS JIOKaJbHOTO ONTUMYMY i 30LIBIIMTH MIBUAKICTH 301KHOCTI, B ganiil po6ori BuKkopucrano mexanism ESQ. Asroputm
onrtumisarii, 3acHosanuii Ha Metoni Eitiepa (OBE), nyxe edeKTUBHUI NP BUPINIEHH] HEYITKIX HEJTIHIHHUX PIBHSHD 1 HAOMKAETHCS 10
rI06AIBHOr0 MIHIMYMY, YHUKAIOUM JIOKaJIbHOTO MiHiMyMmy. Y mopiBusiii 3 airopurmoM GWO Bingnadeno sipiy nepesary anroputmy OBE
B JIOCSITHEHHI PillleHHsT 3 GLIBII BUCOKOIO TOUHICTIO. 3 YUCENbHUX Pe3yJIbTaTiB BUILIMBAE, 110 HOBUIT airoput™ Ha 50 % IepeBeplye aropuT™
GWO y npukirazi 1, na 51 % y npukiazi 2 i na 55 % y npuksaa 3.

KiiouoBi ciioBa: ajaropuT™Mu, Iiaxig, HediTKui, riaobanphuii, Mmeton Eilnepa, iHTesexTyaibHi MeTOM, HeJiHIHI PIBHAHHS, YiceabHa
onTuMi3aitis, poi.
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ONTUMI3ALIA PECYPCOMICTKUX ITMHAMIYHUX CUCTEM 3 HEIIPEPUBHUM ITOJIABAHHAM CMPOBHHU I10
KPUTEPIIO MIHIMYMA BUKOPHCTOBYBAHUX 3AIIACIB (c. 20-28)

I. A. JIynenko, C. C. KoBaip, I. I. Oxcanny, I. B. llleBuenxo

Onrumisailis BAPOOHUYMX TIPOIIECIB 3aBK/M 6yﬂa OJIHUM 3 HApLKHMX KaMEHIiB JIJIs1 IIPOMUCIOBUX IMIANPUEMCTB, SKi IIPArHyTh MiJBU-
HIEHHS TIPOYKTHUBHOCTI MpU MiHiMizamil moB’s3anux 3 1M BuTpar. OcobIMBO CKIAIHOIO € CUTYAITis], KOJIN HeOOXITHO YIIPABJISATH IPOIIECOM
BCHOTO BUPOOHUUOTO JIAHIIOKKA 3 Ge3IIepepBHUM MOIABAHHIM CUPOBHHHUX MPOAYKTIiB. JOBOIUTHCS KOHTPOIIOBATH PeasibHi BUPOOHIYI faHi,
MOTOYHI BUMOTY BUPOGHMIITEA Ta IOTPUMYBATUCST MIKHAPOIHOI CTPATETii eHepro3tepesKeHHsI.

[Tokazano po3pobJieHy ONTUMATBHY ANHAMIYHY CHCTEMY 3 Ge3lepepBHUM MOJaBaHHIM CUPOBHHHUX TIPOIYKTIB, SIKA B ABTOMATUYHOMY
PeskUMi 3MIHIOE TPAEKTOPIIO YIIPABJIIHHS 3 METOIO 3MEHIIEHHS KIJILKOCTI BUKOPUCTOBYBAaHUX pecypciB. TeopeTnuHa HayKoBa CKJIa10Ba IPe/l-
cTaBJeHa y BUIJLAL iHTepdeiicHOl MOJIesi CUCTeMH, a Pe3yJIbTaTH AOCTiPKeHb — Y BUTJIS/I YACOBUX JliarpaM, IO MOKa3yoTh BepudiKallio
3aIIPOIIOHOBAHOT MOJIEJII.

¥V poboti Moneni mepenGaveHo B3aEMO3B'SI30K JIAHINIOKKA TAKUX PO3POOJIEHNX AMHAMIYHUX CHCTEM, Y SIKUX (E3MepepBHICTh MPOIECy
3abesnedyioTh cucreMu Gydepusaitii, a ONTUMAIBHICT POOOTH — MEXaHi3MU ajanTaifii.



Ha vacoBux amiarpamax MO’KHA TTPOCTEKHMTU 32 B3AEMOJIIEIO CHCTEM Ta MeXaHi3MiB, 10 GhopMYIOTh iH(GOpMAIliiiHi CUTHAIN Yepe3 CeK-
il noptiB. Ha KOXHOMY HacTyIHOMY YIPaBJISIIOUOMY BILIMBI 3MiHA HapaMeTpiB IIpollecy BUKOHYBaJAcs y BCTAHOBJICHOMY Jialla3oHi.
B pesyJsibraTi 1iJiectipsiMoBaHOro nepebopy AOMYCTUMUX YIPaBJIiHb CUCTeMa, il KePIBHUIITBOM MeXaHi3My ajanTallii ImpoBesa mocTynoBe
3HIGKEHHS BUTPATH €HEPreTHYHOTO IPOLYKTY Ta cTabilisyBaia IHTeHCUBHICTD I[IbOBOTO MPOLYKTY, 110 00POOJISIETHCS, IKa IO3BOJIILIA B Mali-
6yTHBOMY YHUKHYTH 3YIINHOK i MOBTOPHNIX 3aITyCKiB BIPOOHITIOI JIiHIT Ta 3HUBUTH KOMIUIEKCHI BUTPATH BHPOOHHUIITBA.

KiouoBi cioBa: GesrepepBHe BIUPOOHUIITBO, BUTPATH MPOAYKTY, KOMILIEKCI BUTPATH OTEPaIlii, MOJETIOBaHHS, CTPYKTYPHO-TIApaMeT-
pUYHA ONTHMI3allis.
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MOJU®IKAIIA METOAY ITIPOITHO3YBAHHA HEBE3IIEYHUX ITPOIECIB 3 HEBIZIOMOIO TMHAMIKOIO ITP11
HAABHOCTI HIYMIB (c. 29-36)

B. B. Ilocnenos, B. A. Aunponos, O. M. Kpaiiniokos, K. M. Kaprens, 10. C. Beayria, K. A. @icyH, C. B. Mamxkypa, C. B. Ipumiko,
0. I0. Myxiuna, B. M. IBanoBa

B pamxax amantuBHOl Moziesri BpayHa HyIb0BOTO TIOPSIIKY BUKOHAHO OOTPYHTYBaHHsI MOI(DIKOBAHOTO METOZY, 10 3abe3Medye ImiBu-
MeHY TOYHICTb MPOTHO3YBAHHSI MTPOIIECIB 3 HEBIZIOMOIO TIMHAMIKOIO, III0 MACKYETHCS MyMamu pizHoro piBts. CyTh Mopudikarii MeTomy mpo-
THO3YBaHHSI TIOJISITAE Y QIANITHBHOMY CIIOCO0] BU3HAYEHHS Bard KOPEKILT ITONepeiHbOTo MPOTHO3Y 3 YPaxyBaHHSIM PEKYPEHTHOCTI CTaHy TIPO-
THO30BAHOTO Mpolecy B yaci. [y moctikeHHs TOYHOCTI MEeTO/Ly ITPOTHO3YBAHHS BU3HAYEHA TECTOBA MOJENb ANHAMIKH IIPOIIECY Y BUTJIA/LI
IMITYJIBCY MTPSIMOKYTHOT (hOPMHU 3 OZAMHUYHOIO aMILIITY/1010. TaKOK BU3HAUEHA MOJIEJIb Q/INTHBHOTO MACKYIOUOTO IIYMY Y BUIJISI/I JINCKPETHOTO
nporecy layca 3 HyJIbOBUM cepeHiM i 3HaUeHHSAM CepeZiHbOr0 KBa/[PATHMYHOTO BiIXUJIEHHS, 10 BapifoeThes. Ha ocHOBI BU3HAYeHHS eKcIio-
HEeHIIIITHO 3TJ1a/KeHNX 3HAUeHb [TIOTOYHUX a0COMIOTHUX TOMUIOK [IPOTHO3YBAHHS JIOCJIJIPKEHO JAMHAMIKY TOYHOCTI IIPOTHO3Y /1t Moindiko-
BAHOTO Ta CAMOHAJIANIITOBYBAHOTO MeTOLy. Beranosiieno, 1o /17 cepeilboro KBagpaTHYHOTO BiIXUIEHHS MAaCKYIOUOTO IIIyMy, 1[0 AOPiBHIOE
0,9, sramkeHa abcoIOTHA TOMUJIKA TIPOTHO3Y [1JIst MOAN(IKOBAHOIO METOY BUSIBJSIETHCS He Oisbiie 23 %, a Il CAMOHAJIAIITOBYBAHOTO
Merony — 42 %. Ile o3Havag, 1o TOYHICTb MPOrHO3Y [1jist MOAN(DIKOBAHOTO METO/LY BUSIBJISIETHCS TIPUOJIMBHO BABIYI BUIIOIO. Y pasi cepesiHboro
KBAJ[PATHIHOTO BiZIXMJIEHHST MACKYIOYOTO IIyMy, 110 gopiBaioe 0,1, 3rmamkena abcomoTHa MTOMUIIKA TTPOTHO3Y /TSI MO/I(IiKOBAHOTO i camo-
HAJIALITOBYBAHOTO METO/Y BUSIBJISIETHCS MPUOJINBHO OJHAKOBOIO 1 CTAHOBUTH Bestnunuy, He Oibuie 10 %. Ile odnauae, mo npyu Majaomy piBhi
MAaCKyI040TO TITyMy OGH/IBa METOAM TIPOTHO3YBAHHST 3a0€3MeTyI0Th TPUOIU3HO OAHAKOBY TOUHICTh. OHAK TP 301TbIIEHH] PIBHSI MACKYIOUNX
LIYMiB METOJI, 10 CAMOHAJIAIITOBYETHCS, iCTOTHO IIPOTPAE B TOUHOCTI IIPOTHO3Y MTPOIIOHOBAHOMY MOJM(IKOBAHOMY METOLY.

Kimoyosi ciioBa: MojindikoBanuii MeTo/| IIPOrHO3YBaHHs, HEBIZIOMA ANHAMIKA, MACKYIOUNIT 1IIyM, MOJiesib BpayHa, HOMUJIKH TTPOrHO3YBAHHSI.
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PO3POBKA KOHBEEPHOTO IIOJITHOMIAJIBHOTO MHOKHHUKA 3A MOJIYJIEM HE3BIITHUX ITOJITHOMIB JIJIST
KPUIITOCUCTEM (c. 37-43)

Sakhybay Tynymbayev, Margulan Ibraimov, Timur Namazbayev, Sergiy Gnatyuk

V naniii po6OTi PO3TIAAAETHCS CXEMATUYHE PIlICHHST KOHBEEPHOTO MHOKHIKA 32 MOJLYJIEM, 16 MHOKEHHSI TOUMHAETHCS 3 AHAJII3Y HUK-
YOTO TOPSZIKY TOJIHOMIATEHOTO MHOKHUKA, SIKIH MOKe CITYKUTH (DYHKIIOHATBHUM GJIOKOM JIISI BHCOKONTBUAKICHOTO TTHMPYBAHHS i fe-
g pyBaHHs JAaHUX AllapaTHOIO Peasli3allielo KPUIITOCHCTEM Ha OCHOBI HEIO3UIIiHHOI TTosliHOMianbHOI cructeMn uncaeHHs. HaseneHo GyHk-
MIOHAJIbHY CXeMy KOHBEEpa Ta CTPYKTYPY HOTo JIOriyHuX GJIOKIB, a TAKOK TIPUKJIAJ] BUKOHAHHS OTlepallil MHOKEHHSI TTIOJIHOMIB 32 MOJLyJIeM.
KopexrHicTh (yHKITIOHYBaHHS PO3pobeHOT cxeMu GyJia repeBipeHa MUIsIXOM MOJIENOBAHHS B CHCTEMI aBTOMATH30BAHOTO TIPOEKTYBAHHS
Vivado Design Suite mts peasizanii MHOKHUKa Ha BUIPOOYBATbHOMY KOMILTEKTI Artix-7 Ha 6asi mporpamMOBaHOI JIOTIYHOI iHTErpaIbHOI
cxemu cepii Spartan 6 kommanii Xilinx. EdexTuBHiCTb 3aIIpONOHOBAHOTO allapaTHOTO KOHBEEPHOIO MHOJKHIKA 32 MOJLYJIEM I ITBEPUKYETHCS
vacosowo aiarpamoro Verilog Testbench, peanizosanow st mporpamMoBaHol JOTiUHOI iHTErPaJbHOT CXEMU OI[IHOYHOTO KOMILIEKTY Artix-7.
Kpim Toro, po3pobiiernii KOHBEEPHIT MHOXKHIK 32 MOZyTeM 3aiiMae we Gimpire 0,02 % pecypciB BHKOPHCTOBYBAHOI IPOTPaMOBAHO] JIOTIIHOT
IHTerpaJIbHOI CXeMU IIPU 3a/jaHiil OBXKUHI BXiIHUX JaHUX. Y HOPIBHSHHI 3 METOJOM MaTPUUYHOTO MHOMKEHHS KOHBEEPHUI MHOXKHUK 32 MO-
JyJieM MOsKe 06pOOJISTH BEJIMKIH TTOTIK JIAHUX, HE YeKAI0YH PE3YJIbTaTy MONepPeiHbOTO eTaiy MHOKeHHs. [JTnOnHa KOHBEEPHOTO MHOKHUKA
3a MOJLyJIEM 3aJIEKUTD BiJI PO3PSAHOCTI BXIAHUX AaHuX. Po3pobienuii KoHBeepHUI MPUCTPiii MOske Oy TH BUKOPUCTaHUil B IIMBPOBUX 00UmC-
JIIOBAJIBHUX MTPUCTPOSIX, 110 MPAIIOIOTD B ITOJIHOMIAIbHII CHCTEMI 3a/IMIITKOBHX KJIACIB, @ TAKOJK /111 BUCOKOIIBU/IKICHOTO MG PYBAHHS TaHUX
B GJI0KaX 1POoIecopiB mudpyBanHs, 10 TPAIOI0Th Ha Gasi HEMO3UIIIHOT MOJTTHOMIAIBHOT CHCTEMU YHCJICHHSL.

Kmoyosi cioBa: xpunrorpadis, mojiHOMiasbHa clCTeMa 3aJIUIIKOBUX KJIACiB, KOHBEEPHUIT MHOKHUK 3a MozyJieM, [TJIIC.
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PO3POBKA AJITOPUTMIB BUPIIIEHHA 3BOPOTHOT'O 3ABJIAHHSA ITPY1 BUKOPHCTAHHI IOKA3HUKIB ¥V KINIbKOX
OYHKUIAX PO3PAXYHKY (c. 44-50)

K. B. Ipu6anosa

Poarsiiaerbest BUpilieHHsT 3BOPOTHOTO 3aB/IAHHS 1M1/l YaC BUKOPUCTAHHS MOKA3HUKIB Y KiJTbKOX (DYHKIIIX po3paxyHKy. Taki 3aBmanms
BHHIKAIOTH /7151 GOPMYBaHHST HaratopiBHEBOI CHCTEMHM MOKA3HUKIB Ta HOr0 BUPINIEHHS [03BOJISIE BU3HAYATH BEJIMYMHU apTYMEHTIB 38/
JIOCSITHEHHSI 33]IAHOTO 3HAYEHHSI PE3YJIBTYIOUOr0 MOKa3HMKA KOKHOTO PiBHs. TaKuM YMHOM, MOKYTb GYTH BU3HAYEHI XapaKTEPUCTHKU €KO-
HOMIYHOro 00’€KTa /UIs JOCSTHEHHS 33/[aHNX [OKA3HUKIB ioro dyHKiionysanus. [logano ontuMisaniiini Mozesti 3a HasIBHOCTI PI3HUX TUIIIB
YMOB JIOCSTHEHHS pe3yasTary. Ha BiMiny Bif icHyTOYIX MeTO/IiB Ti/AXi HAa OCHOBI (DOPMYBAHH: MO/ieJIell HeTiHiHHOTO TTPOTPaMyBaHHsT 103~
BOJISIE BUKOHYBATH pillieH st 00epHEHOT 3a/1a4i y pasi, Ko B PisHUX (QYHKIISIX PO3PAXyHKY BUKOPUCTOBYIOTHCA KijIbKa MOKa3HUKIB. Po3po-
6JIEHO AJITOPUTMHU BUPIIIIEHHS 3BOPOTHOTO 3aBAHHS, IO MepeidavaioTh MepeTBOPEHHs 0OMeKeHb Ta BUKOPICTAHHS iTepaliiiHol mporexypn
Ha OCHOBI 3BOPOTHUX 004MC/IeHb. Y pas3i BUKOpHCTaHHs KOeDIIIEHTIB BIAHOCHOT BasKIMBOCTI PO3IJISTHYTO JIBa CIIOCOOM PO3B’si3aHHsI 3a/1a4i:



opMyBaHHS €MUHOI MOJIEJI /IJIST TTi/[33/1a4 Ta KOPUTYBAHHS BUPIMIEHHS MiA3aa4 IPU MiHiMi3aIlii cyMu KBajipaTiB 3min aprymenTis. [TopiBmsi-
HO 3 ICHYI0YMM METO/IOM 3aMPOIIOHOBAHI AITOPUTMU O3B0 OTPUMATH PillleHHsT 32 GL/IbIIOI BIANOBIHOCTI 3MiH apryMeHTiB KoedirieHTam
BIZIHOCHOI BaskKIMBOCTI. PO3IUISIHYTO pillleHHsT 3BOPOTHOTO 3aBAaHHs (OPMYBAHHS Map;KIMHATBHOTO TPUOYTKY MiAMPHEMCTBA 32 HASBHOCTI
JIBOX TOPrOBUX TOYOK Ta TPbOX BUJIB MPOAYKIIii Ta criiibHe GOpPMyBaHHS BUPYYKU Ta cOOIBapTOCTi. Pe3ybrati HOCHIIKEHHST MOKYTh OyTU
KopucHIi (axiBISIM y TaTy3i TPUHHATTS PillleHb B €KOHOMIII Ta pO3POOHIKAM IIPOTPAMHIIX CHCTEM ITiITPUMKHI IPUHHSITTS PillleHb, M0 BKJIO-
4aroTh (YHKIL1 BUPINIEHHST 3BOPOTHHX TA ONTUMI3aIiiTHUX 3aBIaHb.

Ki040Bi cli0Ba: 3B0pOTHE 3aBaHHsI, EKOHOMIUHNI aHasIi3, 00YMCIeHHA, 3a/1a49a ONTUMI3allil, iTepaliiHiii aropuT™.
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PAHKYBAHHA TEXHOJIOTTYHO-BATOMUX YMHHHUWKIB, IO BU3HAYAIOTD AKICTb BIATBOPEHHA EJIEMEHTIB
JOTMOBHEHOT PEAJIBHOCTI (c. 51-65)

II. 1. Bapanosa, B. M. Cku6a, T. B. Po3ym, K. I. 3oaoryxina

Po6oTa npucssiueHa 0CTiKeHHIO (haKTOPIB BILIMBY HA TIPOIEC BIATBOPEHHS €JIEMEHTIB JI0MOBHEHOT PEAbHOCTI.

OO6’€KTOM JIOCITIIKEHHST € TEXHOJIOTIYHO BAaroMi rmapaMeTpH BIUTHBY Ha MPOTIEC BiATBOPEHHS €JIEMEHTIB IOTIOBHEHOI PeaIbHOCTI TIPH Ha-
BelleHi Kamepu TesieOHY UM TJIAHINETY Ha clelianbhe 300paskeHHsi-Mapkep. OcHOBHA pobJieMa MOCIIKEHHS — HeOCTaTHICTh iHbOopMaTtii
CTOCOBHO TIPOBE/IEHHSI TEXHOJIOTIYHOTO TPOIIECY CTBOPEHHS TPOAYKILi 3 eJleMEHTaMI IOTIOBHEHOI PeasbHOCTI Ta BEINKA KiIbKICTh TTapame-
TPIB, sIKi CJIiL BpaXoByBaTH MPU BUOOPI TOT UM IHIIOT TeXHOJMOTIUHOT OTiepaitil, OCKiIbKN 3MiHN 3HaYeHHs 11X (haKTOPiB CUIILHO BIIMBAIOTH Ha
KOPEKTHICTb BifiTBOPeHHsT AR-eJIeMEeHTIB Ta BUKOPUCTAHHS TAKOTO POJY IPOAYKINT Y HOJAIBIIOMY.

VY xozi gocriskeHHst 6yJI0 BU3HAYEHO, 10 B OCTAHHI POKH JOCJI/DKEHHS mepeMicTuimcs 3i chepr Hayku y mosirpadiio ta possar.
Ile rosicHIOETHCS MOKJIMBOCTSIMU TEXHOJIOTI — Bay-eeKT, YBUPa3HEHHs KOHTEHTY, JIETKiCTb CTBOPEHHS TOIIO, PO3BUTKOM 11N(POBUX TEXHO-
JIOTIH Ta KOHKYPEHIIEIO 3 TN(POBIMI TPOLYKTAMHI.

Takosk GyJI0 BUSIBJIEHO HU3bKY AOCJIIKEHICTH cepr MPOIyKILl 3 HECTAOLIBHIMI YMOBaMU BUKOPUCTAHHSI — OJISAT, TAKOBAHHSI TOIIO.
Ile MOKHA MOSAICHUTH PO3BUTKOM TIOJTirpadhiIHIX TEXHOJIOTIN Ta MOKIMBOCTEN y 1iii cdepi aumre ocTaHHIM 4acoM, 301TbITEHHSAM MOTYJIIPHOC-
Ti TAKOTO POAY MPOYKIIii TIIbKA B OCTAHHi POKM i K HACJIZIOK HEJOCTATHIM piBHEM 3HaHb Yy 1Miil cdepi. [Ipore Taka mpoayKIlis Mae 3HAUHO
6iJlbLlIy [OILYJISIPHICTD HA PUHKY, 1110 HiZIKPECIOETHCS 3HAUHUM [1aJIIHHAM 06cATiB BUPOOHUIITBA KHUIKOK, SKYPHAJIIB TOLIO.

PesyssraTyt 10CTiKEH ST BATOMOCTI YHHHUKIB Y TIPOTiecax BiJITBOPEHHST MapKepiB J03BOJIMIIN BUALIUTH HAWOIIbII BaroMi 3 Hux (mapa-
METPHM MapKepy, XapaKTepPUCTUKK MaTepiajiB, yMOBU BHKOPUCTAHH: Tomo). CHCTeMHMIT Ta KOMIUIEKCHUIT MiAXiJ 710 po3rsaay (axTopis
BIUIMBY 1[bOTO JIOCJI/PKEHHSI J03BOJIMTL PO3POOUTH METOAM HOpMaJisallii 1porecy crBopeHHs AR-npoaykilii 3 HecTabiIbHUME YMOBaMU
BUKOPHUCTAHHS, 1110 I03BOJHUTH BUTOTOBJISITH POOGOTO3MATHY Ta HAMINHY POLYKIIIO 3a OY/Ib-SIKIX YMOB.

Komo4oBi ciioBa: /10110BHEeHA peasbHICTh, MapKep JOIMOBHEHOI PeaJbHOCTI, BI/ITBOPEHHS MapKepiB.
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PO3POBKA AJITOPUTMY FIREFLY 3 HEUITKOIO JIOTIKOIO JJI1 MO/JIEJIIOBAHHA ITPIOPUTETHOTI'O IIOIIYKY
MAPIIPYTIB EBAKVAIIII IIICJISI TABOJIKIB (c. 66-76)

T. Brenda Chandrawati, Anak Agung Putri Ratna, Riri Fitri Sari

CuJibHUIL /101 y IeBHOMY PailOHi MOKe CIIPUYMHUTH MOBiHb SIK B OCHOBHOMY pailoHi, Tak i B okosniisax. [loBinb — 1ie nozist, Koau Bojga
3aTOIIIOE TEPUTOPIIO Yepes 301bieHnst o6esary Boau. depes BUCOKUI piBeHb BOAM Ta iHII HeGEe3IeKH, OB’ sI3aHi 3 MOBEHi, TIoCTpaxkIasi Bix
MOBEHI OBUHHI MIEPEMICTUTHCS B MiCIL€, HAr0oTOBIeHE 1uis eBakyaitii. [1[o6 aicTaTucs 1[poro MicIist iAroTOBJIEHUMU, 5KePTBH MOBUHHI TIPORTH
GesreuHnM nIxoM. Tlonyk GesneyHnx MUIAXiB eBaKyallii € BaKJIUBUM /IS TIOPSTYHKY TIOCTPAK/IAINX Bijl TOBEHI Ta iX Ge31eyHol 10CTaBKu
10 TIeHTpy eBakyailii. [Tonryk nuisxiB eBakyaltii Mos’si3anuii i3 meperkogaMu Ha I0posi, skuMu moTpi6Ho 1poiiti. CImM3bKi 10pOTH, BUCOKI
KaJIioKi Ha I0porax, PiuKy, PO3TAIIOBaHi OIM3bKO /10 J0PIT, IKUMU JI0BEIEThCS TOJATH TTOCTPAsKIATUM Bijl TIOBEHI, IPEHYBAHHS BOIOTOKIB Ta
BPA3JIMBICTD MOCTPAKAAINX BPAXOBYIOTHCSI TPU BHOOPI MapIIpyTy 0 Mictist eBakyaitii. [Ipu BuGopi 6e3nednoro MapipyTy BUHUKAE KiJTbKa
npobem: (1) sk BpaxyBaT Mepenikoiu Ha 10posi, (2) sk BUOpaTU MPiopUTET MPOXITHOTO MAPIIPYTY 3 YPaXyBaHHIM MEPENTKOI, 10 3yCTPi-
YaloThCs. [IporoHoBaHe pillleH st Ui BUPIMIEHHsT TIpo0JieM, 110 BUHUKAIOTE: (1) BpaxoByBaTH AOPOKHI TEPENIKOAHN MIJISIXOM TIPHCBOEHHS
Baru neperkozam. /[ oburcients 3HaueH s Baru Meperikojl BAKOPUCTOBYEThCsI HeviTKa Jiorika; (2) saBaanisg BUOGOPY MPiopuTeTiB Mapii-
pyTy BupiuryBatumerbest 3a gonomoroio anroputmy Firefly. Anropurm Firefly — 1ie anroputy, HaTxHeHHMIT COMaIbHUM KUTTSM CBIT/ISTUKIB.
3anporoHOBaHIM Y I[bOMY TOCTi/PKEHHI METO/IOM 3]IiiICHIOETHCS TIOITYK MIEPIIOYEProBOTO MAPIIPYTY eBaKyallii MOCTPaXKAAINX BiJl TOBEHI, 110
€ ONTUMAJIbHIM MapupytoM. ONTHMaIbHIM MapLIPYTOM, 110 PO3IJISIAETHCS B IAHOMY JIOCJI/UKEHH], € MapUIPYT i3 HAlIMEHIIIM 3HAYCHHSM
Bary Meperrkon. Pesybratn Mo/Ie/IIOBaHHS MOKa3yIoTh, 10 HediTKa Jiorika, interposana B asroput™ Firefly (FuFA), sabesmneuye npiopurer
6€e3IeYHOTr0 MAPIIPYTY, [0 BU3HAYAETHCST HAIIMEHITIOIO BATOO MEPENTKO/IU.

Ki1040Bi ci0Ba: 0BiHb, IIAXY eBaKyallii, Bara, MEPENKkoja, HeviTka jorika, anroputm Firefly, npiopurerHuii MapmpyT, onTuManbHIi
MapuipyT, 6esrnedrnii MapupyT, FuFA.
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PO3POBKA CUCTEMHOTO IIJIXO/IY /IO OIITHKY PU3UKIB IHBECTULIIITHUX IIPOEKTIB: PUBUKU
HENPUITHATHO HU3BKOI IPOEKTHOI IOXITHOCTI (c. 77-86)

0. b. Bacunnes, H. C. Bacunbesa, H. I1. Tynko

3amponoHoBaHO HOBWIT CHCTEMHUN Mi/IXi/l 10 KiJbKiCHOI OIiHKN (hiHAHCOBUX PU3NKIiB iHBECTUIIIITHOTO TIPOEKTY: iHTETPATLHOTO PU3UKY
IIPOEKTY B LIJIOMY BiZIpa3y 3a BciMa HOTO lapameTrpaMu Ta PU3MKIB LI0J0 KOXKHOIO 3 HOro napamerpiB okpemo. I[Ipu npomy came noHSATTS
PUBUKY MPOEKTY y3araJbHEHO: 3aMiCTh TPaAMIIIHHOTO PU3UKY 30MTKOBOCTI BBEJIEHO HOBE, GLIbII 3arajbHe TIOHATTS PUSUKY HENPUIHATHO
HU3BKOI I0XiIHOCTI MPOEKTY. PO3TIIsANyTO /1B PiBHS AOXiTHOCTI TIPOEKTY: IPUNHSATHUI JIJIs1 iHBECTOPA Ta PEAbHO TOCSKHUN. J[J1st 1TX piBHIB



3HAI/IEHO BiJITIOBIIHI 3HAYEHHS TIPOEKTHUX MapaMeTPiB Ta OCHOBHUX MOKA3HUKIB (hiHancoBoi eeKTUBHOCTI MPOEKTY. 3a 3HANIEHUMU 3HA-
YEeHHSIMU PO3PAXOBaHi BiZIHOCHI 3armacu iHBECTUIIHHOT MPUITHATHOCTI Ta PUBHKU HENMPUIHATHO HU3BKOI JHOXiAHOCTI 1poekTty. Po3pobieno
TpoIelypy KOMILIEKCHOI OIiHKN PU3WKY HENPUIHSATHO HU3bKOI IOXiJHOCTI MPOEKTY Il BUIAJIKIB BUCOKOI BU3HAUYEHOCTI Ta YaCTKOBOI
HeBU3HaYeHOCTi. OTprMaHO sIBHI OpPMyJIH /I KiIbKICHOT OIIHKM PU3KKIB HEIPUITHATHO HU3BKOI JIOXi/THOCTI IIPOEKTY, BU3HAUECHO Jliania3o-
HII 3HAY€HD YCiX PO3IVISIHYTHUX PU3HKIB, HAZAHO BIiAMOBIAHI pekoMeHmalii. SIBHi hopmysIn st 00uncIeHns 3Ha9eHb MPOEKTHUX PUSHKIB Ta
MUHAMIYHIX TOYOK MPUIHATHOCTI TPOEKTY 3PYYHI Ta KOPHCHI IIPU MPOTpaMHiil peasisalii (Hanpukiaam, y paMkax Merony Moure-Kapiio).
[t metoty Mownre-Kapiio Ta MeTo/y ciieHapiiB 3a1ipOIoHOBAHO 1€ OJINH ATbTePHATUBHUIL IT/IXi/T 10 OI[IHKH iHTETPaIbHOTO PUSUKY HETIPHii-
HATHO HU3BKOI IOXIHOCTI TPOEKTY, 3aCHOBAHIH Ha Ge3MOCepeHbOMY TAPAXYHKY HEMPHHHITHIX ClIeHAPHIX 3HAYEHD OY/Ib-SIKOTO KPUTEPITO
inancoBoi edpeKTUBHOCTI TPOEKTY. TaKOK BBE/ICHO HOBUI ITOKa3HNK (hiHAHCOBOI e(heKTUBHOCTI IIPOEKTY — IUCKOHTOBAHUII TEPMiH IIPUITHST-
HOTO JIOXOJLy, OKPEMHM BHIIAJKOM SKOTO € ANCKOHTOBAHUI TEPMiH OKYITHOCTI ITPOEKTY.
KmoyoBi cioBa: siBHa (hopMyJIa, PO3PAXyHOK, TPOEKTHUIT PU3UK, CUTYAIlisl, BUCOKA BU3HAYEHICTh, YaCTKOBA HEBU3HAYEHICTD.



