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The article presents the results of empirical research of the main
theoretical approaches to the concept of efficiency of management
services in the field of higher education. It is determined that the concept
of efficiency management is a complex multifaceted indicator that includes
certain performance indicators related to efficiency, profitability,
effectiveness, etc., in economics and management there is no single
general approach to determining the effectiveness of management. It is
proved that the effectiveness of management is a complex indicator that
determines the use of resource opportunities to achieve a certain goal,
and these concepts are complementary and interrelated, this approach
from the point of view of economics is integrated with all management
functions.

Knrouyoei cnoea: higher education; management efficiency;
management effectiveness;, management efficiency in higher education;

educational services.

Introduction. Transformational changes in today's globalized

society are aimed at raising the issue of the effectiveness of management,
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because it is one of the critical factors of functioning and development in a
global economy. The concept of efficiency management is a complex
multifaceted indicator that includes certain performance indicators related
to performance, profitability, efficiency and others. It should also be noted
that in economics and management there is no single general approach to
determining the effectiveness of management. That is why there is a need
to study the concept of management effectiveness in higher education.
Bulavynets O., Gutorov O.l., Gutorova O.0O., Nasonov M.Il., Osovska G.V.,
Pilipenko S.M., Yaremenko O.F. investigated the problems of efficiency of
administrative activity in their works. Given that in today's world increasing
attention to the effectiveness of management in the field of higher
education - this topic requires constant analysis and research.

The purpose of the article. Analyze the main approaches to
determining the effectiveness of management.

Statement of the main material. In the economic and managerial
scientific environment, researchers distinguish between the concepts of
management efficiency and management effectiveness. According to the
international quality standard 1ISO 9000: 2007, the concept of efficiency is
defined as "the ratio between the achieved result and the resources
expended", the concept of "effectiveness" (effectiveness) is interpreted as
"the degree of implementation of planned activities and achievement of
planned results" [1]. W. King and D. Kickland support this approach,
defining efficiency as a measure of an organization's compliance with its
goals (effectiveness). But such a measure will be effective only if the goals
of organizational activities are understood as the achievement of results
with the most useful use of resources (efficiency) [2].

It should be noted that there are many approaches to determining
the effectiveness of management, S.M. Pilipenko proposes the following:

113

definition and formulation of the purpose of evaluating the
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effectiveness of enterprises. At this stage, attention is paid to identifying
situational factors, both internal and external, that affect the level of
efficiency of the enterprise, based on the methods of analysis, synthesis,
induction and deduction, comparisons, broad discussion of the problem,
creating conditions for creativity. Secondly, the formation of such a system
of criteria and indicators of efficiency of the enterprise, which should
comprehensively characterize the economic activity and take into account
the whole set of factors to increase efficiency and contribute to its
objective assessment. Third, the collection and processing of information
for diagnosis and analysis of efficiency in the application of economic and
mathematical methods, such as: coefficient method, methods of
comparison with standards and comparison by certain criteria, grouping
method based on reliable, optimal, qualitatively complete, scientifically
sound , systematic and timely information. Fourth, the analysis of the
structure and dynamics of the system of indicators for assessing the
effectiveness of economic activity on the basis of systematic and
comparative analysis, grouping methods, vertical and horizontal analysis.
Fifth, evaluation of taxonomic indicators both in terms of efficiency and its
integrated assessment, using systematic and comparative analysis,
taxonomy method, balanced scorecard, grouping, integrated method,
minimax criteria, value added method, cash flow return on invested
capital. Sixth, multifactor correlation-regression analysis of economic
efficiency using economic and mathematical methods of modeling,
integrated methods, factor analysis. Seventh, evaluation of the obtained
results and search for means to further improve the economic efficiency of
management using modeling methods, the method of moving averages,
extrapolation, the method of decomposition of the time series [3]. This
approach is supported by O.F. Yaremenko and proposes to use the

interaction of factors in determining the effectiveness of management,



Innovative Solutions In Modern Science Ne 4(48), 2021

namely: "on the criterion of financial attractiveness (financial evaluation);
according to the criterion of economic attractiveness (economic efficiency)
", because with the help of these indicators... substantiates the liquidity
(solvency) of the management project decision during its implementation
and the impact on the final results of the organization from the standpoint
of financial stability. ... Attention is focused on the potential ability of the
project measure to preserve the purchasing (consumer) value of invested
funds and ensure a sufficient growth rate "[4]. Also S.M. Pilipenko claims
that “it is possible to fully analyze and evaluate the efficiency of the
enterprise on the basis of a system of indicators and criteria. Such a
system should provide a comprehensive assessment of resource use
based on a set of general economic indicators, help identify reserves for
efficiency and stimulate the use of these reserves, provide the necessary
information to all stakeholders "[3]. In order to assess the effectiveness of
management work G.V. Osovska suggests “using different methods:
according to the indicators of the enterprise, organization and functioning
of the work of management staff, the amount of information transmitted;
on the quality and speed of decisions; by performing the functions of
management units "[5]. She also emphasizes that "the concept of"
economic efficiency of management "is a narrower concept, because it
represents only the savings of living and tangible labor, which is obtained
in the field of material production management through optimization and
rationalization of management" [5].

To determine and evaluate the effectiveness of management
activities O.l. Gutorov and O.0O. Gutorova offer, using "the results of
controlled objects and processes. And yet the establishment of the
effectiveness of self-management is possible, but through a different use
of the original logical formula. ... Management methods that allow to

achieve a given fixed result at the lowest management costs correspond
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to the highest level of efficiency, and achieving the maximum result in
terms of limited management costs indicates the highest efficiency of
management "[6]. Researchers also conclude that “management
efficiency should be considered as an economic concept that, based on
management methods, allows to achieve a given fixed result at the lowest
management costs. Management efficiency, as an economic category,
reflects the degree of ultimate economic efficiency of resource use and
management success"[6].

The concept of management effectiveness O.l. Gutorov and O.O.
Gutorova consider as "the goal of creating the necessary, useful things
that can meet certain needs, to ensure the achievement of end results
adequate to the goals of management. In this interpretation, the concept
of "management effectiveness" is characterized by the result, the effect
achieved by the subject of management due to its impact on the object of
management "[6].

As a certain "characteristic of the measure (degree) of achieving
management goals, which is defined as the ratio of the actual and planned
value of the indicator" [7] suggests to consider O. Bulavynets concept of
effectiveness. M.l. Nasonov considers the concept of efficiency
management as a process and states that it indicates the quality of
management, and "management efficiency" and "management
effectiveness" as the end product (result) of such a process, which is
measured by various indicators. Therefore, it seems logical that such a
relationship determines the systematic methodological approaches to
evaluation and the process itself - efficiency management, and its
performance indicators - efficiency and effectiveness of management "[8].
He also notes that "the method of evaluating the management of industrial
efficiency provides a comprehensive system approach that aggregates

methodological approaches to evaluating the effectiveness and efficiency
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of management using a system of monetary and non-monetary indicators
and has a flexible and dynamic (variable in time and space)" [8 ].

According to S. Denga in the field of education "efficiency acquires a
social connotation" [9]. After all, “the concept of educational services in the
system of higher education has certain features in terms of interpretation
and adaptation in accordance with certain goals, functions and
approaches, educational services have economic, social and cultural
components. Therefore, we can conclude about the complex nature of
educational services, namely: as a symbiosis of public and personal good
"[10]. Therefore, the use of only financial and economic indicators to
determine the effectiveness of management is not correct, the evaluation
process should include a set of indicators.

Conclusion. Summarizing the analyzed scientific approaches and
taking into account the multifaceted concept of management efficiency
and management effectiveness, we can conclude that the effectiveness of
management is a complex indicator that determines the use of resource
opportunities to achieve a goal, and these concepts are complementary

and interconnected. view of economics is integrated with all management

functions.
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The article analyzes the current state of professional training of future
music teachers. As a result of the research it was established that one of
the priority directions of improving the professional training of future music
teachers is the content-procedural implementation of the competent
approach. It is grounded that the introduction of a competent approach
contributes to the renewal of the educational process in institutions of
higher pedagogical education as a result of the accentuation of methods
and mechanisms of formation and development of students' ability to
practically act and apply their acquired knowledge and experience in
future professional activities..

Key words: vocational and educational training, competence based
approach, culture of professional thinking , transfessionalization

acnipaHm, YxaH Beu, KomnemeHmHicHul nioxi0 00 ¢haxoeor
rnidzomoeku MaubymHix ydumersiige My3u4HO20 Mucmeymaesa sk rnpiopumem
mpaHcgecioHanizauyii  cydacHoi mucmeuybkoi oceimu/ HauioHanbHUU

nedazoeiyHul yHisepcumem imeHi M. 1. [JpazomaHosa, Kuie, YkpaiHa
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Y cmammi npoaHasizogaHoO cy4YyacHUlU cmaH ¢baxoeoi nid2omoeKu
MalubymHix  y4yumersnie My3u4yHO20 Mucmeuymea. Y  peayrnbmami
0OCIiO)KeHHSI 8CMaHOoBIeHO, WO OOHUM 3 rpiopumemHux Harpsamie
yOOCKOHalneHHs1 ¢haxoeoi nidecomosku maubymHix ydyumersie My3U4HO20
Mucmeuymea € 3Micmogo-rpouecyaribHa pearsidauisi KoMnemeHMmHicCHO20
rioxoQy. O6rpyHmoegyemsbcs dyMKa, wo 3arnpoeadXeHHs1
KOMriemeHmMHICmHOo20 nioxody Cripusie OHOB/TEHHIO OCBIMHBLO20 rpouecy y
guwWUx 3aknadax oceimu y pe3ynbmami akueHmyauii crocobie i
MexaHiamie ¢opmysaHHs U po38umKy y cmyOeHmige 30amHocmi
npakmu4yHo Oismu i meop4yo 3acmocosyeamu Habymi 3HaHHS i 0ocgi0 y
MaubymHid ¢paxosit disiribHOCMI.

Knrodoei crnoea: chaxosa nidzomoska, KomriemeHmHicHUlU rioxio,
Kynbmypa ¢haxo8o020 MUCIIEHHS, MaubymHi e4umesni My3Uu4Ho20

mucmeumea, mpaHcghecioHarsi3auisi

lMocmaHoeka npobsiemMu. Y Cy4aCcHOMY CBIiTi, A€ MW >XMUBEMO |
MYCUMO  e(eKTMBHO  (YHKUiOHyBaTW,  Ha3BaHOMY  HayKOBLAMMU-
couionoramm VUCA-cBITOM (aKpoOHiM Big aHrnincbknx cnis: volatility —
HecTabinbHICTb, uncertainty — HeBU3HaYeHICTb, complexity — CKrnagHicTb,
amdiguity — HeO4HO3HaYHICTb), NIACTBO LUYKaE KOEBOMOLiNHI KOHTEKCTU
LiNICHOCTI  JNIIOOMHM B COUIOKYNbTYpHOMY  cepepoBuwli. [lpouecu
rnobanisauii cy4acHOl OCBITU 3yMOBWUNM HEOOXIOHICTb OPMYyBaHHSA
€BPONENCHKOro OCBITHBOrO NPOCTOPY AK EOMHOI CUCTEMMU, WO NoTpebye K
Y3rogKeHHsi, Tak i 36epexeHHs ocobnuBoCTer HauiOHaNbHUX OCBITHIX
CUCTEM, TMNOCUNEHHA IXHbOI HAKOCTIi Ta KOHKYPEHTOCMPOMOXHOCTI[1].
dinocogpia pgianory crana TeopeTUYHUM NiArPYHTAM CTaHOBIIEHHS i
pPO3BUTKY BaratbOx HanpsAMIiB CydacHOro ryMaHiTapHoro 3HaHHs. B gaHomy
KOHTEKCTI BWHMKAE HeOoOXiOHICTb aKTMBHOrO MOLWIYKY HOBUX pe3epBiB
AKICHOI nigrotToBkM @oaxiBuiB, IXHbOI (axoBOl KOMMNETEHTHOCTI Ta

OCOBMCTICHOI 3piNocTi. AKTyanbHO CTa€e HeobXiAHICTb BAOCKOHANIEHHSA

13
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AiSNbHOCTI  NefaroriyHMX  yHiBepcuTeTiB  WOoAO0 MiaroTOBKM  ManOyTHIX
yyntenis MY3MYHOro MUCTELTBA, AKi Manu 3] 'PYHTOBHY
3aranbHOKYNbTYPHY Ta XYAOXHbO-MedaroridyHy nigrotoBKy, 34aTHICTb [0
BNpPOBaKEeHHSA HOBITHIX XYOOXHbO-NnegaroridHnx TEXHOMOTrIN,
YCBIOOMMNEHHSA HeobXigHoCTI ocobucTicCHOro i npodecinHoro
CaMOBOCKOHASTIEHHS NPOTArOM YCbOIrO XUTTA.

Posrnagatoum  nepcnektMBM  CydaCHOI  FyMaHiCTUYHOT  mogeni
MuUcTeubkol ocBiTW, [.[NMaganka nigKkpecnie BaXNUBICTb 36epeXeHHs
HauiOHaNbHO-KYNbTYPHUX Tpaauuin, HagdaHb YKpalHCbKOI nefarorikuy,
BUKOPUCTAHHSA [ocBigy 6araTbOX MNOKOMiHb Y BIATBOPEHHI MeHTanitety
Hauil, YKpalHCbKOT MWUCTeUbKOl cnagwunHu[14]. Y TakoMy KOHTEKCTI
ocobnneoi aKTyarbHOCTI HabyBae npobnema peanisauii
KOMMETEHTHICHOro nigxoay, LLIO cnpusaTume OHOBMEHHIO  Ta
BOOCKOHASIEHHIO (paxoBOl MiArOTOBKM ManByTHIX y4duTeniB MY3UYHOro
MUCTeLTBa.

AHaniz docnioxeHb i nybnikauyit i3 npobnemu.. Baxnusum
METOLOSIONYHUM 3acob0OM BUPILLIEHHS] OCBITHIX 3aBAaHb, MNOCTaBIIEHUX
nepeg CUCTEMOK MWUCTELbKOI OCBITM BYEHUMW | MNpakTuKkamun, BU3HAHO
KoMmremeHmHicHUU nioxid (Big naTt. competens — BignoBigHW, 3HaO4YNi).
[MpoBigHOO ige€d UbOro nigxoaQy € nepeHeceHHA MEeTU  OCBITHLOI
AIANbPHOCTI 3 HAKOMWYEHHA 3HaHb | HAaBMYOK Ha POpMyBaHHSA 30aTHOCTI
NPaKTUYHO AiATM | TBOPYO 3aCTOCOBYBATM HabyTi 3HAHHA N JOCBIA Y Pi3HUX
XUTTEBUX cuTyauiax. KomneTeHTHICHUM nigxig npeactaBfieHo Yy paai
HOPMaTUBHO-NPAaBOBMX | KOHUENTyanbHUX AOOKYMEHTIB: (3akoH YKpaiHu
«lMpo oceiTy», 3akoH YkpaiHn «[llpo Buwy ocsiTy», KoHuenuia Hosoi
YKPaIHCbLKOI LLUKOMW TOLLO), Y HAYKOBUX Mpausx BiTYU3HAHUX i 3apyOiKHUX
BYyeHunx (B.AHgpywieHko, H. Bibik, 1.bypryH, J1. BaweHko, O.Bepbuubkui,
O. MnysmaH, Jl. FpuHeBny, A.[JobpugeHb, HA.Koanwk, B. Jlyrosun,

O. OBuyapyk, O.[lMometyH, O. CaB4eHko, [.Cenesko, B. Cepikos,

14
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. CoxaHb, k. PaBeH, O.XwxHa, J1. Xopyxa Ta iH.), MO CBIig4YMTb MpO
HeOobOXiAHICTb MOro 3aCTOCYBaHHS Yy NPaKTULi BULLOT LLKOSIN.

Y KoHuenuii HOBOI yKpaiHCbKOT LUKOMX MPOrosioWeHo CcTparerito
peari3aLii HOBOro 3miCTy OCBITH, LLO FPYHTYETbLCA Ha (POPMYyBaHHI 4ECATU
KOMMETEHTHOCTEN Y4YHIB, HEOBXigHMX ONA TXHbOI YCrilWHOI camopeanisauii
B CYCNINbCTBI: CNiflkyBaHHA AepxaBHoto (i pigHO y pasi BigMIHHOCTI) Ta
IHO3EMHMMM MOBaMW; YMIHHS BYUTUCHA BMPOLOBX XUTTHA; MartemMaTuyHa
rPaMOTHICTb; NPUPOOHMYI Haykn i uMposi TexHonoril; obi3HaHiCTb Ta
caMoOBUpPaXKeHHsA Yy chepi KynbTypW; eKosioriiHa rpamoTHICTb | 300poBe
XUTTH; couianbHICTb | rpoOMasHCbka no3uuid. Y 3asHadeHOMY OOKYMEHTI
«KOMMETEHTHICTb» TPaKTYeTbCA SK «AuMHaMiyHa KomOiHauiss 3HaHb,
cnocobiB  MUCMEHHs, nornagis, LUIHHOCTEW, HaBWYOK, YMiHb, iHLUNX
0COBMCTUX AKOCTEN, WO BU3HA4Ya€e 34aTHICTb ocobu ycrnilHO npoBaguTun
npodpecivHy Ta/abo noganblly HaB4yanbHy AianbHICTb»[13].  Onsa
dopMyBaHHSA KINIOYOBUX KOMMETEHTHOCTEN Y4HIB y KoHuenuil BU3Ha4eHo
HACKpPIi3Hi BMIHHA: KPUTUYHO MWCIIUTK, BUCIIOBMOBATU CBOK AYMKY,
NnoriYyHo O6rpyHTOBYBaTM CBOKO MO3ULIIO, BUSBAATU iHILiaTUBY i TBOPYICTb,
BUpillyBaTn npobnemun, npuiMaTn pilleHHs, KOHCTPYKTUBHO KepyBaTu
CBOIMM emoUissMK, 3acTocoByBaTM €MOLIMHUA  IHTENeKT, YMIHHAMU
cnisnpavtoBaTti B KomaHai[13].

CTpykTypy (paxoBOi KOMMETEHTHOCTI CKMagalTb 3HaAHHA, YMiHHA,
HaBWYKWM i NEBHI KOMMNOHEHTN NPOECINHOI MaNUCTEePHOCTI B Ti ranysi, B
akin - npautoe  gaHMn  daxiBeub. o CTPyKTypu  npodpecinHol
KOMMNETEHTHOCTI BYNTENIB BKNOYAEMO N'ATb OCHOBHUX KOMMOHEHTIB:

— cneujanbHO-NMPOodECIiNHI 3HaHHS;

— HayKoBO-Mi3HaBarsbHi NoTpedu;

— KOMYHiKaTUBHi 34i6HOCTI;

— opraHi3aTopchbKi 30i6HOCTI 1 HAaBUYKKM YNPaBMiHCBbKOI AisiNbHOCTI;

— OCODWMCTICHI aKOCTi
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Cnupatouncb Ha ysaranbHeHy Krnacudikauito OCHOBHUX nepenikis
KITHOHOBMX KOMMNETEHTHOCTEN, LLO PO3NOAINUINCE 3a TPbOMa OCHOBHUMU
6rnokamu: couianbHi, MOTMBALIWHI Ta (YHKUIOHaNbHI KOMMNETEHTHOCTI,
NPUALLNN OO BUCHOBKY, WO CYy4YacHi yMOBW BuMarawTb Big ydyuTens
MY3M4YHOIrO MMUCTeuTBa (OpPMYBaAHHA HOBUX MPOPECINHO 3HAYYLLMX
SKOCTEN, TaKuMxX HK CUCTEMHE TBOPYE MUCIMEHHS, [HJopMaLUinHa,
KOMYHIKaTUBHa KyrnbTypa, KOHKYPEHTHOCMPOMOXHICTb, NiAepCbKi AKOCTI,
XUTTEBUA  ONTUMI3M, YMIHHA CTBOpPKOBaATU CBiM MO3UTUBHUN  IMIOX,
30aTHICTb OO0 YCBIOOMSIEHOrO aHanidy BriacHOI AisNbHOCTI, CaMOCTIMHUX
AOin B yMOBax HEBMU3HAYEHOCTi, HASABHICTb HaBMYOK 306epexeHHs i
3MiLlHEHHA 300POB'SA, CTPECOCTINKOCTI.

PisHoacnekTHi npobnemun daxoBoi NiAroTOBKM MambyTHbOro yyuTens
MY3W4YHOro MUCTEeLTBa B Cy4aCHOMY CYCNiNbCTBI BUCBITSIEHO B HAyKOBMX
posBigkax E. AbgyniHa, 1O. Aniesa, O. AHgpenko, O. AnpakciHof,
J1. Ap4yaxkHikoBoOl, J1. be3bopoaosoi, I". NMagankn, B. Opnosa,
O. PoctoBcbekoro, O. PygHuubkoi, O. XuxHoi, B. Wkonsap, B. WynbriHol,
O. Wonokosoi, b. KOcoBa Ta iH. BuBYeHHs iHOMBIOYanbHUX OCOBNNBOCTEN
MNCUXIYHOIMO PO3BUTKY, PO3KPUTTA CTPYKTYpU iHOMBIOYanbHOCTI, 0cobnmMBO
KOMMOHEHTIB iHOMBIAHOMO CNPAMYBaHHA $SK CKNaZoBUX UIET CTPYKTYpu
nepebyBano y OKyCi HayKOBMX AOCNiQKEeHb BMOATHUX MCUXONOriB Ta
disionorie . bnoHcbkoro, B. 3eHbkiBebkoro, [1. Kantepesa, M. JlaHre,
I. MaBnoBa, I|. CeyeHoBa, I. Cikopcbkoro, b. TennoBa Ta iHWMX. BueHi
obrpyHTyBanuM HeobxigHiCTb BCEBIYHOrO OCArHEHHs i NPUPoAn 3 METOH
rapMoOHi3aLii noganbLLIoro 0COBUCTOro XUTTEBOIO LUNAXY KOXHOT JIIOOUHN. Y
3B’513KYy 3 UMM Oyrfio BUCBITIIEHO aBTOpPCbke BayeHHs PO3BUTKY MOBIIEHHS,
MUCIIEHHSA, NaM’aTi, yBaru, yaBu, yaBreHb, CXapakTepnsoBaHo 0COBNNBOCTI
BOSIbOBOI, CEHCOPHOI, €MOLilHOl, nidHaBanbHOI Ta couianbHoi cdep,
BU3HAYEHO puCKU OCOBMCTOCTI Ta WNsSxXM W 3acobu  rapMOHIMHOro

Y3ro4)KeHHA Pi3HUX CTOPIH BWXOBHOIMO Ta HaB4vanbHOro Brnueis. B
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YKpalHCbKIN Ta 3apyOibkHIM nepjaroridi NpuainsgeTbCsd Benvka yeara
akTyanbHMM npobrnemam Ta nepcnekTMBaMm BULLOI NefaroriyHol OCBITU
(A. Anekcrok, €. benosepueB, O.[nysmaH); AOOCNIAKYIOTbCA MNUTaAHHA
icTopil n dinocogil Buwoi negaroriyHol oceiTh (B. KpemeHb, B. Kypuno,
B. Ilyrosun). MNpobnemi dopmyBaHHA NpodeCinHOT FOTOBHOCTI CTyAEeHTa
negaroriyHoro BUWY A0 nefaroriyHol LiANbHOCTI MPUCBSYEHI pO3BigKu
I. MnaskoBol, O. Mopo3a, H.[luxtiHa, O. CepHsak. [MnTaHHA NiAroToBKM
ManbyTHeoro Buntensa smByanu O. Copoka, M. MNapdboHoB, |. KasaHxu,
C. Mapwyk, [ Wynbra. OcobnvmBa yBara Yy HayKoBMY [AWUCKYPCI
NpuAINseTbLCA NMUTaHHAM CaMOOCBITH, camoakTtyanisauil,
camoBaOCKOHasneHHs manbyTtHix neparorieB (M. PorosiHa, J1. KobuneHik,
T. WecTakosa).

OpHak ManogocniikeHUM 3anuaeTbCs MUTaHHSA LWOAO0 BpaxyBaHHS
TeHOeHUin iHauBigyanisauil HaBYaHHA y cUCTeMi NPOdeCinHOI NigroTOBKK
ManOyTHIX y4nTeniB My3M4yHOro MUCTELTBA, WO MOXIMBO pO3B’A3aTu 3a
YMOBW 3MiCTOBO-MpoLecyasibHOI peanisadii KOMNeTEHTHICHOro Niaxoay.

Mema docnidxeHHs. MeTa HalOro HayKOBOro AOCHi4XXEeHHS nonsirae y
BU3HAYeHHi Ta O6rpyHTyBaHHI 0cob6sMBOCTEN 3MICTOBO-MpoLEecyanbHol
peani3auii KOMNeTeHTHICTHOro nigxogy y npoueci ¢axoBol NiAroTOBKM
ManbyTHBOro BUNTENHA MY3MYHOrO MUCTELTBA.

Buknad ocHoeHO20 Mmamepiasny. YNpoBag)XKEHHA B NPOLIEC HaBYaHHSA
ManbyTHBOro BYMTENA MY3MKM KOMMETEHTHICHOro niaxo4y, CyTb SAKOro
nonsrae y BubOoOpi Ta peanisaudii oNTUManbHOro nNOegHaHHA OPM i
MeToAaiB negarorivyHol poboTH, aJeKkBaTHUX iHOVBIgYaNbHUM
0CObnMBOCTAM  CTYAEHTIB, OOYMOBMIOETLCA paAgoOM  ocobnuBocTen,
BNacTUBUX NPOLIECY MY3UYHOIrO HaBYaHHS Yy 3aKkragax BULLOT neaaroridHol
OCBITW.

YaockoHaneHH axoBoi NigroToBKM ManbyTHBOro BYMTENS NPUAINUIN

y CBOIX OoCnigpKeHHax 6araTto HaykoBUiB. Tak, Hanpuknag H. KyyepeHko
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[9] pocnigkyBana  npodyecinHo-nedaroriyHi - AKOCTi  ManbyTHLOro
Buknagada; O. XKykosa [6] BMBYana npouec popMyBaHHA NPOdECIMHOIro
aoceigy ManbyTHix  yduTenis. [lpegMeToM HayKoBOro AOCHIAXKEHHS
A. obpugeHb [5] cTano QopMyBaHHA CaMOOCBITHbOI KOMMETeHUil
ManbyTHBOro BUNTENS.

AHani3 HaykoBMX pO3BIOOK [03BOMSE y3aranbHUTU, WO ¢axosBa
nigrotoBka ManbyTHbOro BYMTENS — Ue CKNagHUW, OUHaAMIYHUW
GeanepepBHU Mpouec, AKMA BUMarae ypaxyBaHHA noTpeb cydacHol
LWKOSIN Y dpaxiBUAX, 34aTHUX TBOPYO BUpILLYyBaTWU CKMNagHI TEOPETUYHI Ta
NpaKkTU4YHI 3aBOaHHA OCBITHLOrO Mpouecy, Wo CBIigYNTL MPO BaXMMBICTb
npobnemn daxoBoi MiArOTOBKM MaWOYTHIX y4yuTeniB My3UKW, MOLUYKY
edpeKkTMBHUX LWNAXiB Ta BMOOPY pauioHanbHUX METOAIB KepiBHULTBA
NPOLECOM IXHbOr0 HaBYaHHS.

Ha gymky O. AHOpenKo, «nigBULLLEHHS PIBHA KOMNETEHTHOCTI ManbyTHiX
neparorisB € O4HUM 3 akTyanbHUX 3aBAaHb CydacHoOl dhaxoBol MNiAroTOBKM
CTygeHTiB» [2]. Y 3B’A3KYy 3 UMM npouec axoBoi NiAroToBKU ManbyTHIX
yynTenis My3mkmn Tex 3asHae 3MiH. CyyacHa cuctema (paxoBoi MigroToBKm
ManbyTHBOro BUMTENS MY3UKM OBYMOBEHa CTPYKTYPHO-OpraHisauinHumm
3MiHaMM  HauioHanbHOI OCBITW, CNPSIMOBaAHOI Ha iHTerpauito go
€BPOMNENCBHKOro OCBITHLOrO NPOCTOPY Ta KOMNETEHTHICTHMUM MigX040M.

Buwa neparoriyHa ocBiTa € O4HUM i3 OCHOBHUX hakTopiB popmyBaHHSA
haxoBOi KOMNETEHTHOCTI BUUTENSA, SAKUN CYTTEBO BNIMBAE Ha iHHOBALiNHY
CNpsIMOBaHICTb NeaaroriyHol AianbHOCTI, 6€e3 AKOI HEMOXIMBO AO0CArTU
BUCOKOro piBHA npodpecioHaniamy. KoHuenTyaneHi igel iHTerpadil,
npodpecioHanisauii, yHiBepcanisauii, CTaswM rofiOBHUMM HanpsasMKamu y
ranysi OCBITM Ha €BPOMNEUCLKOMY KOHTUMHEHTI, peani3yloTbCA B
ONTUManbHOMY CTPYKTYpYBaHHI Ta iHTerpadii 3HaHb Yy 3MIiCT NiAroTOBKU

BUMTENS B PI3HMX TEOPETUYHO OBr'pyHTOBaHUX Moaenax i nigxoaax.
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[MoHATTA npodecinHo-neaaroriYyHOl NiArOTOBKM Y CBOIX OOCIIOKEHHAX
HayKOBLi po3rnagarTb K Nigcuctemy npodecinHol nNiaroToBKN BYMTENS.
BigTak 11 CcyTHiCTb Tnymadatb Yy Ppi3HUX iHTeprnpeTauisx: CYKYMHICTb
cneuianbHUX 3HaHb, YMiIHb Ta HaBWYOK, SKi [03BOMAKTL BUKOHYBaTU
poboTy B MeBHiN ranysi AianbHOCTI [2]; uinicHy AWHaMIiYHY OCBITY, fKa
CKrnagaeTbCa i3 B3aEMOMOB’A3aHNX KOMIMOHEHTIB: METWU, HaBYaHHSA, 3MICTY
OCBiTW, MOTUBIB HaBYaHHA, AOISANbHOCTI BUKNagada Ta AisiNbHOCTI
CTYOEHTIB, TEXHONOTIT | pe3ynbTaTy HaBYaHHA [12].

BignosioHo pgo cBitornggHol no3uuil  A. JliHeHKo, «npodecinHo-
negaroriyHa niArotoBka € 0OCOGMMBMM MNCUXOMONYHMM CTaHOM, SIKUN
XxapakTepusye BMOIpKOBY, NPOrHO3Yy4y akTUBHICTb OCOBUCTOCTI Ha cTagil
1T NiaroToBKM 4o neBHoI gianbHocTi» [11, c. 104].

HaykoBui iHTepec cTaHOBUTbL no3uuia A. 3anuesol, 3rigHO 3 SKOH
(paxoBa nNigrotoBka BYMTESNIA MY3MYHOrO MUCTeuTBa — LUe npouec
HaBYaHHA CTYOEHTIB Y CUCTEMi HaB4YanbHUX 3aHATb | pe3ynbraT, AKUK
XapakTepusyeTbCA MNOBHMM pPiBHEM pPO3BUTKY OCODOUCTOCTI BuUUTEN4,
cpopmOBaHICTIO 3aranbHonegaroriyHMX Ta cneuianbHUX 3HaHb, YMiHb i
HaBW4YOK; cuctema, wWo ob’egHye BIOHOCHO CaMOCTIWHI nigcucTemu
NiArOTOBKW: CYyCnifibHY, cCoLlianbHO-HAYKOBY, MNCUXONOro-nefarorivyHy i
3arasnibHOKYnbTYpHY [7].

HeBig'eMHOK 03HaKOK yaockoHaneHHa dhaxoBol MigroTOBKM ManbyTHIX
yynTesnis My3M4HOro MMUCTELTBA Yy 3aknagax BULWOI OCBITU € 11 po3byaoBa
BiANOBIAHO OO KOMMETEHTHICHO 30PIEHTOBAHOrO MNiArpyHTS, WO 3YyMOBJIEHO
KinbkoMa npuymHamun. [lo-nepwe, nepexogom CBITOBOI CRiNTIbHOTM 00
iHpbopMaUiMHOro cycninbcTeBa. Y UMX ymoBax MNpPiOPUTETHMM BBaXXa€ETbCA
He TpaauuiHe HakonNMYeHHA 3HaHb Ta NPeaMEeTHUX YMiHb | HaBMYOK (MeTa
TaK 3BaHOI «3HaHHEBOI Negarorikuy»), a — PopMyBaHHA BMIHHA BYUTUCA,

OBOSIOAiHHA HaBMYKaMM MNOLUYKY iHGOpMaLii, 34aTHOCTI 4O CaMOHaBYaHH4A
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yNpoO4oOBX KUTTA (BBaXae€TbCH, WO Li HOBOYTBOPEHHA CTalTb
BU3Ha4arbHOK chepoto NPOodECINHOT AiSNbHOCTI).

[Mo-gpyre, Mogenb OCOOUCTICHO 30pPIEHTOBAHOI MWUCTELBLKOT OCBITU
nepenbadae BU3HAHHS KOXHOMO CTyAeHTa Cyb’€KTOM OCBITHLOrO npoLecy,
HOCIEM [BOX rpyn SIKOCTEWN, WO Y CBOIN LiNiCHOCTI BUABNATLCA SK YMIHHSA
HaBYyaTUCA Ta BaxkaHHs BUMTUCS, LLO MOXIIMBE 3a YMOBM, 3 OQHOro OOKYy,
OBOMOAIHHA  MPOOYKTUMBHUMW  (3arasibHOHaBYanbHUMW)  YMIHHAMW i
HaBMYKaMu Ta PO3ropHYTO pedonekcieto, a 3 iHWOoro, — cChOPMOBAHICTIO
NO3UTUBHOIO €MOLIMHO-LIIHHICHOINO CTaBrIeHHS AK 40 npoLuecy AiasfibHOCTI,
Tak i Ao ii pesynbTary.

[Mo-TpeTe, BUXOASYM 3 TOrO, LLO OO0 OCHOBHUMX 3aranbHOUMBINi3aUinHUX
TeHOeHUiM cyyacHoro CBiTy BigHoOcATb rnobanisadito  BCiX  cdep
XUTTELIANBHOCTI 0OCOBMCTOCTI Ta CycninbCTBa, akTyanisyeTbCcs npobnema
HagaHHA ManbyTHbOMY BYMTENEBI MY3UYHOrO0 MUCTELTBA efleMeHTapHUX
MOXIIMBOCTEM CaMOBM3HA4YaTUCA B >KUTTI, aKTUBHO AiaTWn, 6yTu
KOHKYPEHTOCMPOMOXHMM Ha CBITOBOMY PUHKY npaLii.

KoMmneTeHTHICHUA nigxia y cuctemi BULWOI Ta 3aranbHOl cepefHbol
OCBITWU € NpPegMeTOM HayKOBOro OOCHIIKEHHSA BITYM3HAHUX HAYKOBLIB —
|. BabwuH, T1. BaunHcbkoro, H. Bibik, C. boHgap, I. MNaBpuwak, I. N'yasuk,
H. sopHikoBoi, A. Koantoka, O. JlokwwuHoi, C. HikonaeHka, O. OByapyk,
. MuneryH, O. MNomeTyH, | PoguriHoi, O. CaByeHko, O. CagiBHuK,
C. Cucoeol, O. CutHuk, T.CwmariHoi, TI. Tepewyk, C. Tpybadosoi,
M. ®domeHkKa.

Ak metogonoriyHa ocHoBa 3abe3neyeHHss MeTU, 3MICTY i SAKOCTI BULLOI
OCBITM KOMMETEHTHICHMI Nigxig po3rnagaeTbCA  3HAYHOK  YaCTUHOK
3apybikHMX [JocnigHuKiB, cepen SKkux Hambinbw Bigomi [k. PaBeH,
k. boyneH, C. Macnauy, M. Jleutep, E. WopTt, E. Tocpdpnep, P. Yanr,

A. bepmyc, P. Xaurepri, A. Meinxblo Ta iH.
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AHani3 npaub 3a3Ha4yeHux aBTOpPIB OO3BONSAE y3aranbHUTU, WO paxoBy
KOMMETEHTHICTb nefarora BapTO PO3YMITU AK OCOOWUCTICHI MOXIUBOCTI
yunTens, aki 4O3BOMAIOTbL NOMY CaMOCTIMHO U ePEKTUBHO peani3oByBaTtu
Uini negaroriyHoro npouecy. Ona uboro noTpibHO 3HATWM negaroriyHy
Teopilo, YMITU 3acTocoByBaTU 1 B MpPaKTU4YHIA gianbHOCTi. daxoBa
KOMMETEHTHICTb YYMTENs — Le €OHICTb MOro TeOPEeTUYHO! i MPaKTUYHOI
FOTOBHOCTI A0 34iMCHEHHS XYO0XHbO-NeaaroriyHol AissnbHOCTI.

Tak, Hanpuknag, |. bypryH [3] BBaxae, WO KOMNETEHTHICHTHUA nigxig,
3YMOBMEHUN CTPIMKMM  couianbHUM, TEXHOSMOrMYHUM | MONITUYHUM
PO3BUTKOM CBITY, AKMW BMUMarae Big ManbyTHbOro neparora BOSOAIHHS
NEeBHMMWN SKOCTSAMMU i BMIHHAMUW a came: BYyTU rHY4YKUM, MOBISTbHUM, YMITU
npeseHTyBaTM cebe Ha PpUHKY nMpauli; BUMKOPUCTOBYBATM 3HAHHA SK
IHCTPYMEHT AOns PO3B’si3aHHA XUTTEBUX NPO6SieM; BOMOAITU KyNbTYpPOIo
raxoBOoro MwucneHHqa; BMiTM 3gobyBaTh, aHanisyBatm iHGopmauito,
3acTocoByBaTtu Il ANg iHAMBIAYaNbHOrO PO3BUTKY i CaMOBLOOCKOHANEHHS;
Byt 3gaTHMM [0 Pi3HUX anbTepHaTuB, 3anpoOnoOHOBaHWX Cy4acHUM
Kuttam.  Okpim  uboro  BONOHCLKOW  KOHBEHUiew  nepenbadeHo
3anpoBaKeHHs1 3araribHOEBPONENCHKMX KBanidikauiiHux ctaHaapTis. Ix
OCHOBOK € KOMMETEHTHICHMW nigxig, 3rigHo 3 AKUM CTyO4eHTUM MarkTb
OTPMMYBATU KIMOYOBI KOMNETEHLiT Ans popMyBaHHA haxoBUX HABUYOK.

Ha pymky A. Bepbuubkoro [4], KOMMETEHTHICHMA nNigxig [O03BONSE
nikBigyBaTtn pPoO3pMB MK KOTHITUBHUM, AiSAbHICHUM | OCOBUCTICHUM
PiBHAMW pO3BUTKY ManbyTHbOro gaxisud. Came KOMMNETEHTHICHUA Niaxig,
nepenbavae ¢OpMyBaHHS TaKoOro HOBOrO 3MICTYy OCBITWU, SKUA OUM He
3BOAMBCA nuwe [0 WOro 3HaHHEBO 30PIEHTOBAHOIO KOMMOHEHTY, a
oxonsitoBaB 6u UiNiCHUA iHOMBIgYyaNbHUA OOCBIA BUPILLEHHA ManOyTHIMUK
gaxiBuaMM  XKUTTEBUX | (paxoBux npobriemM, BUKOHAHHA  (PYHKLUIN,
couianbHMUX Ta npodecinHnxX ponen Ha nigcrtasi 3000yTTS BiANOBIAHUX

KOMMNEeTEeHLiN.
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Ak KkoHuenTyanbHy OCHOBY OHOBIIEHHA 3MICTy, ¢opm i mMeToaiB
HaBYaHHSA BM3Ha4ae koMmneTeHTHiCHUIM nigxig O. Otnd. BueHa Haronowye,
LLIO «KOMMETEHTHICHMM nigxig B yMoBax iHTerpauil yKpalHCbKOI CUCTEMMU
BULLIOT OCBITU Y €BPOMNENCHKUA Ta CBITOBUN COLIOKYSIbTYPHUIA MPOCTIp €
aKTyanbHUM | MOXe YCNillHO BUKOPUCTOBYBATUCA $SK MeTOAOoMoriyHa
ocHoBa. OcobnuBo BaXNMMBMM BiH BUSABMAETLCH Y TernepiwHin Yac ans
NiAroToBKN (oaxiBuiB, 34aTHUX LiATM B YMOBaX MOCTIMHUX couianbHUX
TpaHcgopmauiny» [14].

A. Kogntok cTBepaKye, Wo npioputeToM MoAepHisauil BUWOI OCBITU €
KOMMETEHTHICHMI nigxig, a uoro peanisadis y nigrotoBui MambyTHiX
negarorie nependbayvae Bigbip i AeTanisauito OCBITHIX KOMMNETEHTHOCTEN SIK
3a HaBYanbHUMW NpegmMeTamMu, Tak i 3a CTyneHs MU MigroToBKN; po3pobky
3MiHy CUCTEMM CTaHOBIIEHHS OCOOWUCTOCTI negarora — OCBITHBOIO
cepenoBuLLla, CTUMO CRINIKyBaHHSA, pOpM i MeToAiB HaB4aHHS, cnocobis
OLiHIOBaHHA HaBYanbHUX OOCAMHEHb CTyAeHTiB [8].

OAHuM i3 WNAxXiB OHOBMNEHHsS 3MICTy ¢baxoBoi MiArOTOBKN BYMTENS
MY3W4YHOrO MMUCTEUTBA Ta Y3ropKeHHA WNOro 3 cydacHumMu notpebamu
CycninbCTBa, iHTerpauieto 4O CBITOBOro OCBITHLOINO MPOCTOPY, €, Ha Hally
AYMKY, Opi€EHTauia HaB4YanbHMX Ta NNaHiB Ta nporpaMm Ha HabyTTa
KITIOHOBUX KOMMETEHTHOCTEN Ta CTBOPEHHS eMqEKTUBHUX MeXaHi3MiB
IXHBOro  3anpoBaKeHHdA. Po3rnsg 3MIiCTy  XYAOXHbO-negaroriyHol
NiArOTOBKN AK CUCTEMW HAYKOBUX 3HaHb, YMiHb, HaBW4YOK, OBOJIOAIHHS
aKkuMn 3abesneyvye PopMyBaHHSA Yy CTYAEHTIB XYAOXHbOI KapTUHW CBITY;
BCEDIYHO PO3BUHEHUX pPO3YMOBMUX, QisndHMX 3ai6HOCTEN, CUCTEMMU
€MOLiNHO-LiHHICHMX BIOQHOCMH OO CBITY 9K A0 6araTOKOMMOHEHTHOro
00’eKTy, a TakoX pO3BUTOK NOTped Ta iHTepeciB 3 METOK iHKynbTypauil,
couianisauii Ta MakcumarnbHOI camopearnizauil 0cobuCToCTi nig KyTom

3opy IHCTpyMeHTani3auil npoLecy doopMyBaHHS 6asoBux,
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dyHOaMeHTanbHMX Ta creuiasibHUX KOMMETEHTHOCTEW [a€ MOXIMBICTb
MoAepHi3auil ¢axoBoi NiAroTOBKM ManbyTHIX ydyuTeniB  My3U4YHOro
MUCTELTBa.

[ligrotoBneHnMn [0 XyAOXHbO-NeJaroriyHoi AisfbHOCTI  doaxiseub
Ma€e BOMOAITU TakKnMu NPOdECINHO 3HAYYLLMMKM | OCOBUCTICHUMUM AKOCTSMMU
Ta BNacTUBOCTSMMU:

— YCBIOOMIEHHS CMUCIY, 3HAYYLLOCTI Ta MEeTU XYAOXHbO-NeaaroriyHol
AiSANbHOCTI Y KOHTEKCTi akTyanbHUX negaroriyHmx npobrnem MucTeLbKol OCBITH
B YMOBaX MYIbTUKYNbTYPHOIO COLLiyMy;

— OCMUCNEHa, 3pina negaroriyHa nosuuis;

— KyNnbTypHa TONEPaHTHICTb;

— YMIHHA NO-HOBOMY (pOpMYnoBaTKM OCBITHI 3aBAaHHA 3 npegmeTa,
aocsaraTu Ta onNTUMarnbHO NepeocMUCoBaTK X Nif Yac HaBYaHHS;

— 3[aTHiCTb BMOYOoBYBaTK LiSIICHY OCBITHIO Nporpamy, sika BpaxoByBana
6 iHOuBiQyanbHUIA NiaXi4 OO CTYAEHTIB, OCBITHI CTaHOApPTW, HOBI MegaroriyHi
OpIEHTUPY;

— CMiBBIAHECEHHST Cy4acHOI MOMY pearibHOCTi 3 BUMOramm OcOOUCTICHO
30pPIEHTOBAHOI OCBITW, KOPUryBaHHS OCBITHbOIO MPOLIECY 3a KpuUTepisMmu
iHHOBALINHOI AisANbHOCTI;

—3daTtHicTb  GaunTy  iHAMBIAyanbHi  34IOHOCTI  KOXHOrO i HaB4aTtw
BiAMOBIAHO A0 IXHIX 0COBNMBOCTEN;

— YMIHHA  MPOAYKTUMBHO, HeCTaHOapTHO oOpraHidyBaTM HaB4YaHHA ¢
BMXOBaHHSA, TOOTO 3abe3neynTy TBOPEHHA CTyAEHTaMu CBOIX pe3ynbTarTiB i,
BUKOPUCTOBYHOUU IHHOBAL|iNHI XyLOOXHbO-NeaaroriyHi TexHonoril,
CTUMYNIOBATN IXHIN PO3BUTOK,;

— BOMOAIHHA  OpraHisauinvHumn  popmamn i MeTogamMum  XyLOOXHbO-
negaroriyHol AisnbHOCTI, Wwo nepeabadae yMiHHA Ha OCHOBI OCOBUCTOrO
AocBigy i MOTMBIB BMXOBaHLIB OyTM ChiBTBOPLUEM METU IXHBbOI LisiNbHOCTI,

3auikaBneHnMm Ta KOMMNETEHTHUM TbHOTOPOM, KOHCYNbTAaHTOM | MOMIYHUKOM )
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cniBBigHECeHHI MeTn 3 pe3yrbTaToM, BUKOPUCTAHHI AOCTYMHUX AN CTYOEHTIB
doopM pedriekcil Ta CaMOOLIHKM;

— 3gaTtHicTb 6aunTn, ageksaTHO OLiHIOBaTWU, CTUMYFOBATK BIAKPUTTSA Ta
doopMU KyNbTYPHOIrO CaMoOBUPaXKEHHS BUXOBaHLIB;

— YMiHHA aHanidyBatm 3MiHW B OCBITHIN  OiANIbHOCTI, PO3BUTKY
OCODOUCTICHUX AKOCTEN BUXOBAHLIIB;

—30aTHICTb OO0  OCOBUCTICHOrO  XyOOXHbO-TBOPYOrO  PO3BUTKY,
pednekCnBHOI AisNbHOCTI, YCBIAOMMEHHS 3HAYYLLOCTI, aKTyanbHOCTI Bf1IaCHUX
MOLLYKIB i BIOKPUTTIB.

BpaxoBytoun, wo CcTaHOBNEHHSA NPOdECIMHOT KOMMNETEHTHOCTI
ManbyTHLOro BUYMTENA 34IMCHIOETLCA B MpoUeci AisNbHOCTI, B 4K BiH
3a0BOSIbHAE MPOMecinHO-OCBITHI NoTpebu, HabyBae OCOOUCTICHO i
NPOdECINHO 3HauyLLi 3HAHHSA, YMIHHSA, SKOCTI, BBa)XaemMO MPaBOMIPHUM
BUOINEHHS Takoro BMAY OCBITHbOro cepegosuwia y B3O aK XyooXKHbO-
neparoriyHe. CTBOPEHHSA Yy BULLOMY HaByanbHOMY 3aknagi XyOOXHbO-
negaroriyHoro cepefoBulla cnpuaTMMeE akTyanisauil iHaMBIAYyanbHOro
NoTeHUiany KOXHOro CTyAeHTa, OBOSIO4IHHA HOPMaMu ryMaHiCTUYHOI
NOBENiIHKN, PO3BUTKY Ta peanisauii XygoXHbO-TBOPUMX MOXINBOCTEN
ManbyTHBOro BYNTENA MY3UYHOIO MUCTELTBA.

XydoxHbo-rnedazoaiyHe cepeodosuwe y nedacoeiyHomy B30 €
couianbHMM Ta NPOCTOPOBO-NPEAMETHUM OTOYEHHAM Cy6’eKTa OCBITHLOrO
NpoLuecy, CYKYMNHICTIO MOXNMUBOCTEN ANS NOro MiXKOCOBUCTICHUX BIAHOCWKH,
3a10BOJSIEHHS NMPOMECIMHO-OCBITHIX Ta Xy4OXHbO-TBOPYMX NoTped. B Toun
Xe 4ac, XyooXHbo-negaroriyHe cepeposuwe B3O posymieMo sk cTaH
AYXOBHO-3MICTOBOI aTMocepu, HacuyeHol MiXKOCOBUCTICHAM OOMIHOM i
CMifIKyBaHHAM nefaroriB Ta CTYAEeHTIB, IXHIX eCTETUYHUMX CBIZOMOCTEN, L0
AVHaMIYHO PO3BUBAOTLCA B NMPOLECI OCBOEHHSA Pi3HUX BUAIB MUCTeLTBA.
Yci enemMeHTU XyOoOXHbO-NegaroriyHOro cepegosulla B3aeMO3anexHi,

AOMNOBHIOKOTH | 36araL|y+0Tb OAVnH OAHOro, BriJjimBakdTb HA KOXXKHOIoO cy6’e|<Ta
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OCBITHbOro npouecy. He 3anuwaeTbCAa No3a XyOOXHbO-MegaroriyHUMm
cepenoBuLLEM | MOSOAIKHA CYBKynNbTypa, 9ka Mae CBOT Tpaguuil Ta 3MicT.
Takum 4mHoMm, cyb’ekTMBHUIA (hakTop NPOecinHOl i 3aranbHOKYNbTYPHOT
NiAroTOBNEHOCTI nefaroris crae BUpilaribHUM Y KOHTEKCTi CTBOPEHHS
XyOOXHbO-negarorivHoro  cepegosuwia B3O Ha ocHOBI  peanbHOro
di3nYHOro xpoHoTony.

B pesynbTtati npaktuku 3amogensoBaHi Taki pyHKUiOHanbHI CTPYKTYpWU,
dopMn  opraHi3auii i NpakTUKM  akTyanbHOI  XYL4OXHbO-MeAaroriyHol
OISNbHOCTI  ManMByTHIX  yduTeniB  My3MYHOrO MUCTeUTBa SK  MEBHI
«HOMiHauii» (naT. nomination — Has3uBaHHSA, HaMMEHYBaHHS) XYOOXHbLO-
negarori9yHoro cepeposuLla: «ManNcTepHa, «aboparopisy,
«KOOpAMHALINHMIA LIEeHTP», «ranepes», «MUCTelbKa CBIiTNMHAY, «Knyby,
«npobnemHa rpyna, «NPaKTUKYM», «TPEHIHMY, «EKCKypCisa»,
«MancTepknacr», «kadpegpar», «KypHan».

Byab-aka HOMiHaLis, SK nporpaMma po3BUTKY, MOXe cTaTth s4pom abo
CMONYYHOK NAaHKOK He nuwe Ans opraHisauil XygoXHbo-negarori4yHoro
cepefosuila, ane i Ans 3MiCToBOI B3aeMofil pi3HMX OCBITHIX CTPYKTYp:
B30, wkonu, HaykoBMX Ta KyrnbTYpHUX YCTAHOB | 3ajaBaTu HAKYCb
rmobanbHy  Mepexy  iHHOBaUiWHOI  JisanbHOCTIi 3 BAPOBaKEHHS
KOMMETEHTHICHOro niaxoay.

Mwn HasBanu 3aranbHi HOMiHaUiT Xy40XHBbO-NeaaroriyHOro cepenoBuLLa
SK «OCBITHbOrO TeaTpy», KOXHa 3 SKMX MOXe MaTu 6esniy «ponem» —
JoyHKUIOHaNbHUX no3uuin i doopM, npeacraBneHnx y mogeni XyOooXHbo-
negarorivyHoro cepegosuwa B30.

BucHoBKM gocnigxeHHs1 i nepcnekTMBM noganbLlUUX pPoO3BiAoK i3
HanpaAMy. TakMMm 4YMHOM, Yy Cy4vacHin axosin nigroTtoBUi MambyTHIX
yunTenisa My3n4YHOro MUCTeLTBa BUKPUCTanNI3OBYHOTbLCA HOBI OPIEHTUPU
OCBITHIX npoueciB, cnpAMoBaHi Ha BcebidHe pOo3KpPUTTS noTeHuiany

KOXXHOIo CctygeHTta, CrpuAaHH4A Noro cbaxosoro CaMOpPO3BUTKY. [MigroToBka
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npodgecioHana, KOMNeTeHTHoro daxiBus, AKMW 3anMacTbCca 6yab-sIKUM
BUOOM MY3WYHOI OiANbHOCTI, BUMarae BOMOAIHHSA KOMMSIEKCOM NCUXONOro-
nefaroriyHMX i My3aM4HUX 3HaHb Ta YMiHb. Y[OCKOHaneHHa daxoBol
NiArOTOBKN BYUTENS MY3UYHOIO MMUCTELTBaA 3YMOBIIHOETLCA HE TiNbKK
NpaBUNbHOK OpIiEHTALIE CTYOEHTIB Yy NpoLeci HaBYaHHA Ha cneuianbHUX
3aHATTAX, a 1 MeTOOMYHMM 3abe3nevyeHHAM Ta NPaKTUYHOK BMPaBHICTIO,
AKy HabyBalOTb CTYAEHTWU Mig Yac onaHyBaHHSA cneuianbHUX OUCLUNNIH.
['ymaHiTapusauia  npodecinHol  nigroToBkM  ManbyTHIX  yyuTenis
MYy3U4YHOromMucTeuTBa cnpusaTuMe mpaHcghecioHanizauyii MandyTHiX
neparoris, sika NPOSBSETLCA Y MNPOLYKTUBHOCTI (POpMyBaHHA (haxoBol
KOMMETEHTHOCTI CTYAEHTIB, CNpsiIMOBaHOI Ha nefaroriyHe OCHArHEeHHS
MIOONHO- | KYyNbTYPOTBOPYMX MOXITMBOCTEN NeaaroridyHol QisnbHOCTI Ta 11
TpaHCoBaHHA 3a MexXi npodyecii, TOGTO OHOBIIEHHS | HABiITb CTBOPEHHSA
HOBUX HOPM NPOECINHOI LIANIBHOCTI BYMTENS MY3UMYHOrO MUCTELTBa
TPETbOro TUCAYONITTA.

YBaxaemMo 3a HeobxigHe y ManbyTHbOMY AOCRIAUTM OCOBMUBOCTI
BUPILLEHHA METOAOSONYHMX, NefaroriyHMx, MeToauMYHMX npobnem B
ymMoBax TpaHcdecioHanisauii ¢axoBol MNiAroToBKM ManOyYTHIX yyuTenis

MY3N4HOIo MmmnucTeuTBa.
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The paper presents a simulation of the process of removing moisture
from the air in air conditioning systems using construction vapor-
permeable membranes. The existing classical physical and mathematical
models are considered and analyzed. Based on the analysis of classical
models, a schematic and corresponding theoretical mathematical model of
air dehumidification with a semipermeable building membrane with certain
characteristics for possibilities of use in air conditioning systems is
developed and presented. The data of calculations of moisture release
from air for the developed model are given. As a result of analytical
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are received.
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KaHOuOam  mexHiYHUX HayKk, OoueHm, 3adosiHHuu O. B.,
€s8dokumeHko FO. M. TeopemuyHul aHarsnia mMembpaHHO20 OCYyUWEeHHS
nosimpss 8 cucmemax KOHOUUiOHysaHHS rnoeimpsi /  KuiscbKkul
HauyioHanbHuUU yHieepcumem 6ydisHuuymea | apximekmypu, M. Kuis,
YkpaiHa;, TOB «YHimexHonoeii KOet» m. Kuis, YkpaiHa

B pobomi npedcmaenieHo  MoOOesto8aHHs rpouecy eudarieHHs
gosiocu 3 rosimpsi 8 cucmemax KOHOUUIOHY8aHHS I3 3acmocy8aHHsIM
bydigeribHUX MaporpoHUKHUX MembpaH. Po3arissHymo ma npoaHasizogaHo
ICHyro4i Knacu4Hi idudyHi ma mamemamuyHi modesni. Ha OaHux aHanisy
Knacu4dyHux modesiel po3pobrieHo U rnpedcmasrsieHo cxemMamu4yHy ma
8i0roegioOHy it meopemuyHy MmamemamuyHy MoOesib OCYWeHHS o8imps
[3  HarniernpoHukHoto  bydigesribHOW ~ MeMbpaHow 3  [1e8HUMU
xapakmepucmukamu 05 MOXrugocmeli 8UKOpUCMaHHS 8 cucmemax
KOHOUUIOHy8aHHs rnosimpsi. HaeedeHO OaHi po3paxyHkie eUOINeHHS
gos102u 3 rnosimpsi 0551 po3pobrieHoi moderni. B pe3yrnbmami aHanimu4yHux
00C/iOXEeHb OMpPUMaHO KOPEKMHi 0aHi Orisi MOX/1U8020 8UKOPUCMAaHHS 8
cucmemax KOHOUUIOHYy8aHHS rnosimpsi.

Knwoyosi crosa: cucmemu KOHOUUIOHY8aHHS 108imMps, OCYWEHHS
rnosimps,  HarierpoHUkKHa MembpaHa, [POHUKHICMb,  MeMbpaHHe
OCYWEeHHS  1oeimpsi, KOHBeKMueHuUU  romik, Ougby3itiHUU  rnomik,

80/1020MMPOHUKHICMb.

Bctyn. OcylwieHHA noBiTpA B cMcTeMax KOHAWULIOHYBaHHS MOBITPSA €
OCHOBHUM €HEeproBuUTpaTHUM i CKMagHMM MpouecoM, sKuh noTtpebye
MNOCTINHOrO YOOCKOHAamNeHHs. ICHYITb pi3Hi cnocobun BuaaneHHs BONorm 3
NOBITPS, KOXEH 3 AKMX Mae neBHi nepesBarn Ta Heponikn. OgHuM 3
MOXIMBUX ePeKTUBHUX crnocobiB BOavaeTbCa MeMObpaHHUA, SKUA CTae
AOCTYNHMM 3  pPO3BUTKOM TEXHOSOrn BUPOOHULTBA  Pi3HOMAHITHUX

MeMOpaHHUX TKaHWH. Teopia mMemOpaHHOro po3fifieHHa Buainse nBa
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OCHOBHUMX KpUTepil, SKMM MOBWHHA Bignosigatn BubpaHa TexHOMorid
MeMOpPaHHOro po3ainNeHHs1 KOMMOHEHTIB, Ue - TeXHiYHa MOXIMUBICTb
30INCHEHHA npouecy po3fifileHHa Ta eKoHOMiYHa pgouinbHicTb. UWoao
NepLIoro Kputepia Ans BMKOHAHHA OaHOl yMOBM HeobXigHO B npoueci
pO30iNeHHs OoTpumMaTth HeoOXiAHY CTyMNiHb pPO34INeHHA Ta «4YUCTOTY»
NpoaykTy. Ha ekoHOMIYHY OOUiNbHICTE BNIMBAE CKrag Ta KOHLUeHTpauis
BUXiOHOT CUPOBUHU, a TaKoX BUBpaHuin cnocib posaineHHa peyvosuHu [1].

B TexHomoriyHMx npouecax OCYyLEeHHA CTUCHEHOro noBiTPS
3aCTOCOBYKOTb CUCTEMW MeMOpaHHOro po3AdifieHHS NOBITPA Ta BOAAHWUX
napiB, gKi 4N 34iMCHEHHA NPOLIECIB pO3ineHHs He NoTpebyoTb CyTTEBUX
nepenagis Temnepatypun, npote noTpebyTb [LOCTAaTHbO BESIUKUX
nepenagis Tuckie [2]. [lo nepeBar MemMOpaHHOro po3fineHHss CTUCHEHOro
MNOBITPA MOXHa BIAHECTU MPOCTOTY KOHCTPYKUIl, BiACYTHICTb PYXOMMX
YacTuH, xoriogoareHTy abo apcopbeHTy, BiOCYTHICTb HeoOXigHOCTI B
NOCTINHOMY cepBiCHOMY 06CnyroByBaHHi, BIACYTHICTb HeobXigHOCTI B
EeNeKTPOXMBNEHHI, BUOYX0- Ta noxexebesneyHicTb, KOMMAKTHICTb,
HeBesiMKy Macy, 6e3LWyMHICTb, BiACYTHICTb KOoHAeHcaTy [3].

Cuctemmn memOpaHHOro po3fifieHHs MoBITPS Ta BOASHUX NapiB
XapakTepusyloTbCs BUCOKOK YyTNAMBICTIO MeMbpaH [0 3abpyaHeHb.
[MonagaHHA pi3HUX cybcTaHuin (MacTuna, KOHAEHcaT) Ha MOBEPXHIO
MeMbpaH BUKNUKAE 3HWKEHHA edeKTUBHOCTI IX pobotu. LWkignuemm €
TakoX MOLIKOMKEHHS MembpaH TBepAUMM 4YacTuHKamu. [Ona 3axucTy
MeMOpaHHUX OCYLUyBauiB Big OOMILLOK, SKi HagxoAuTb i3 CTUCHEHUM
NOBITPSAM, 3aCTOCOBYIOTb MexaHi4Hy dinbTpadito. Kpim Toro gaHi npouecu
noTpedylTb 3HAYHOrO YAOCKOHASIEHHS MaTtepiany mMemOpaH B HanpsiMKy
30ifbLLIEHHS NPONYCKHOI CNPOMOXHOCTI [2].

3acnyroBye yBarM 3akoHOJaBye HOPMYBAHHS  HaMiBAPOHUKHUX
mMembpaH B OyaiBenbHin ranysi gna 3anobiraHHa KoHAeHcauil BOOSHUX

napiB B AaxoBoMy npocTopi nig nokpisneto [4]. Po3pobneHi creuianbHO
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ANs BKasaHO! Uini HaniBNPOHWKHI MeMbpaHu AoCTaTHbO edEKTUBHO 3
npoaykTmBHicTio noHaa 1300 kr/no6-m? Ma, nponyckaioTb 4yepes cebe
BOASHI nMapw i3 noganswum BuaaneHHaAM HasoBHi [5, 6]. [Jo npouecy He
3anyyaloTb O04aTKOBOI eHeprii, BiH 34INCHI0ETLCA 3aBOSAKW CYKYMHOCTI
KaningapHux edekTiB Ta nepenagy napuianbHUX TUCKIB BOASAHOT napu. Taki
HaniBMPOHWKHI MeMbpaHn BUrOTOBNAKTL 3 MOMNIMEPHUX MaTepianis,
nepesaxHo nonisiHinxnopua (MBX) [7,8]. BinbwicTb 3 HUX ABMATL COO0H0
TPLOXLIAPOBUI MaTepian Ha OCHOBI HETKaHOro MofioTHa. IX CTpykTypa
CKNnagaeTtbCA 3  OCHOBHOIO  HETKaHOro  BOJIOKHMCTOro  Liapy,
JoyHKUiOHaANbHOro wapy i 3axucHoro 3HococTiMkoro wapy. LWapw
MeMbpaHKn 3'€OHYIOTBCSA B «MNakeT» 3a AONOMOro BUCOKOTEXHOMOINYHOIro
YINbTPa3BYKOBOro 3BaproBaHHA. BHYTPIWHIM OYHKLUIOHANBHUI Wap SBNseE
coboto nonimepHy MNBX-nniBky 3 MikponepdopoBaHo (MIKPOMOPUCTOHO)
CTPYKTYPOIO, AKa Mae BWUCOKI MOKa3HWKM MNapOMNPOHWUKHOCTI Ta BUKOHYE
OCHOBHY (pyHKUitO - andysito (BUBEAEHHS) BOAAHUX MNapiB Ha30BHi. [1pu
LbOMY CTPYKTypa Ta po3Mmip nop He 3abe3neyvyyoTb MemMOpaHi BWUCOKI
NOKa3HUKM BOOOHENPOHMKHOCTI (8o 3000 mm BogsiHoro crtosna) [8]. Taka
CTPYKTYypa (cynepandysinHmx, AN Y3iINHKUX, HaniBMPOHUKHUX)
ByniBenbHMX membpaH ao3sonde iM 6e3nepeLllkogHo nponyckaTn NoBITPA
| BOOAHMI nap.

HanBaxxnueillo BNacTUBICTIO ANQY3inHOT MemMOpaHu € i npornyckHa
CMPOMOXHICTb  (NApOMPOHUKHICTL).  [laponponyckHa  CNPOMOXHICTb
NOKpiBENbHUX (HaMiBNPOHUKHUX) MeMbpaH BUMIPHOETLCA B KiNTIbKOCTI
BOAAHOI napw (Mr), LLO NPOXOAUTb Yepe3 1 M? nonotHa MembpaHu 3a 24
rooMHn nNpu  nepenagi TUCKY Ha MeMbpaHu ogvH nackanb - Q,
Mr/m2-24roa-Ma. 3a KpUTepieM NaponpPOHUKHOCTI MeMBGpPaHU NOAINAITLCS
Ha cnabogndgysinHi 3 naponpoHukHicTio MeHwe 300, cepegHeandy3inHi 3
naponpoHukHicTio  300-1000 Ta BucokogudysinHi (cynepandysinHi) 3

naponpoHukHicTo noHag 1000.
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CynepaondysinHi membpaHn BUKOPUCTOBYHOTb Mpu OyAiBHMUTBI B
CKnagHux KnimatnyHnx ymoax (abo npu BUKOPUCTaHHI yTennoBadis) Ta B
MiCUAX 3 PIi3KO0 3MiHOK BOJIOrocTi. Po3paxyHkoBa MapOMpPOHUKHICTb
cynepandysivHnx membpaH npu CcTaHg4apTHUMX YymoBax BunpobysBaHb
cknagae 1300 r/m?-24rop-Ma [5]. Ha npaktuui nponyckHa 3aaTHICTb
MembpaH wWe Bule, TOMY WO 3CepenuHn MoKpiBenbHOro "nupora"
YTBOPKETLCA 3HAYHUW HaOSIMLWIKOBUMW TUCK TENnoro nosiTps, a Hag
noBepxHe MemMbpaHn — HaBnaku — pPO3PIAXKEHHS, LLO CTBOPHETHLCS
30BHIiWHIM nNOBITPsAM npu  0OTikaHHI ©OyaiBni. Ha cborogHi icHyOTb
cynepandysivHi MembpaHu onncaHol BULLLE CTPYKTYPU Pi3HUX BUPOBHMUKIB,
3okpema Strotex (Monbwa), JUTA (Yexig), TOP ROOF (HimeyuymHa). B
YKpaiHi  aHanoriyHi  MembpaHu  BrotoBnsawTb  komnaHii  Roofer,
«lMpywmHCbKN» Ha 3amoBneHHA komnaHin Strotex, TOP ROOF.

MaTtepiann membpaH NOCTIMHO YOOCKOHaNKTh 3 METOH 30iNbLUeHHSA
IX MPOHWUKHOCTI, NOKPALLEHHS MeXaHiYHUX BMAaCTMBOCTEN Ta 3MEHLUEHHS
BapTOCTI.

OcyweHHa noBiTPS 3a AO0MOMOro HaniBNPOHUKHUX (CenekTUBHMUX)
MeMbpaH, a TakoX OCOONMBOCTI MPOTiKAHHA TaKoro npouecy AeTanbHo
po3rnaHyTi B poboTtax [9, 10]. B poboTtax [11, 12] npeactaBneHi metoam
perynioBaHHA BOSOrOCTi  MOBITPS i3 3aCToCyBaHHSAM  MeMOpaHHUX
TEXHOMOrMn Ta NepcnekTUBM 3acToCcyBaHHA MemOpaH AN OCYLUEeHHS
nosiTps. B gaHux poboTax nigkpecrnoetTbca npmMBabnmeicTbe HaBeLEHOro
cnocoby OCyLUeHHS 3aBOSAKM NPOTIKAHHIO LIbOro NpoLecy is0TepMidHO, Lo
He noTpebye TennosBoi eHepril, abo xonoay.

MeTta paaHoi pob6oTu nonsarae y BU3HAYEHHI aHaniTUYHUM LUASXOM
MOXJSIMBOCTEN 3aCTOCYBaHHA HaMiBNPOHUKHMX MeMbpaH AN OCYLUEHHS B
cuctemax KOHAULIOHYBaHHSA MOBITPA.

Buknaa ocHOBHOro 3MicTy gocrigXeHHs. [nA aHanisy

MOXITMBOCTI OCYyLUEHHA I'IOBiTpFI Ha MeM6paHax 3a3Buyamn po3rndanarTb
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NOBITPS AK BiHApPHY CyMill Cyxoro nosiTps Ta BOoAsHOI napwu. BigaineHHs
napiB BOSIOrM 3 MOTOKY MNOBITPSA BigOYyBaeTbCA 3a pPaxXyHOK HASABHOCTI
rpagieHTiB napuianbHUX Ta HaOSIMWKOBUX TWUCKIB MO PIi3HI CTOPOHMU
MeMObpaHu. MembpaHa B 3aranbHOMY BUMmMs4i  aBnse  coboro
MONEKYNApPHEe CUTO 3 KaninsapHoOW CTpykTypot. [Ona aHanisy npouecis
nepeHeceHHs BOASHMX MapiB Kpisb MemMOpaHy AN OCyWeHHs MOBiTPsS B
cuctemax KOHOMUIOHYBaHHA TMOBITPSA  PO3rNSHYTO HaniBNPOHWUKHI
cynepandysivHi NBX membpaHn, xapakTepuUCTUKM SKUX HaBeOeHO BULLe.

Mpouec nepeHeceHHs peyvyoBMHU Kpisb MeMbpaHy OnUCyeTbCa 3
OLHIET CTOPOHM TeOopiel HepPIBHOBaXXHOI TepmoanHamikm [13], 3rigHO sikol
MOro BIOHOCATbL 00 (PEHOMEHOSONYHUX MOHATH | OMUCYKTb TEPMIHOM
«MNPOHUKHEHHSA». TepMiH MNPOHUKHEHHA OXONMe OaraTo MexaHi3miB
NEepeHeCeHHsT pPeyvyoBUHU, SKi MOXYTb OyTM BUKIMKaHI pisHUMM 3a
NpuUpoOLOK PYLWiMHUMW CcuUnaMu i 3a MPUCYTHOCTI rpagieHTiB  Pi3HUX
noTeHuianiB - KOHUEeHTpauil napis BOSOrn, napuianbHUX TUCKIB BOSIOrN,
Ha4MMLIKOBUX TUCKIB N0 06unaBi CTOPOHM MeMbpaHu ToLO.

Cxema mopeni BigaineHHs napis BOMoru 4yepes rnopucty membpaxy,
fgKa npugaTHa ons CUCTEM KOHOMULUIOHYBaHHSA NOBITPS, 300pakeHa pwuc.
1.

dg 1

/
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L~

Uzl P sz Z
/ —
5 T P Py 5
> >
Lt’nf Gin Louszinf
HE qauf‘:qin‘dq

Puc. 1. Cxema mopaeni BigaineHHA napiB BOSMOrv Kpi3b NopucTy

MeMOpaHy
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1 — ymMmOBHO MembpaHHa ycTaHoBKa; 2 — nopucta membpaHa; 3 — BXigHUN
MNOTIK BONOroro nosiTps; 4 — MOTIK Mapis BOMOrnM 4yepes enemeHTapHy
NNOWWHY meMbpaHu; 5 — BUXiAHUW NOTiK OCYLLEHOro NoBIiTPS.

[MoTik Bonororo noBiTpsA Lin 3 BONOroK Qin HaAOXOAWUTb OO0 CeKUil
MeMOpaHHOro OcyLWeHHdA, e  3akpinfieHa MmembpaHa, LWo po3ginse
CeKuilo Ha aBa i3onboBaHi oauH Big apyroro ob'emu. lig gieto rpagieHTis
napuianbHUX TUCKIB NapiB BOMOMM Mo Pi3Hi CTOPOHU MembBpaHu Ap; = p's —
p'2 Ta HAANMLIKOBUX TUCKIB AP = P71 -P2 , yTBOPIOETLCA NOTIK BOMOMM Kpisb
mMembpaHy dq, BennynHa \Koro BU3Ha4YaeTbCs 3a POPMYIor

dSs-Qp-(AP+Api
—dq = o [E _ﬂm), kr/roq (1)

Ae: dq — KinbKiCTb BOSIOMN sika NPOXOAUTb Yepes3 eneMeHTapHy MrowmuHy
membpaHn 9S, «kriron; S — nnowa wmembpaHn, ™M?% Qp -
PeHOMEHONOrYHNN KOEeMILIEHT MPOHUKHOCTI MeMOpaHu, AKUMW BKIOYae
MEXaHi3MN nepeHeceHHa B MOPUCTUX Ta Henopuctux MembpaHax,
kr/m-Ma-rog; AP - rpagieHT HagiULWKOBMX TWUCKIB MO Pi3HIi CTOPOHM
mMembpaHu, Na; Api - rpagieHT napuianbHUX TUCKIB NapiB BOMOrY No pi3Hi
CTOPOHU MeMbpaHu, lNa; I — ToBwMHa MemMbpaHu, M.

PiBHAHHA (1) € 3py4HUM ANa pO3yMiHHA Npouecy BiaainNeHHs BoOnoru,
He BAAK4YUCb OO0 peasibHOro MexaHi3My MepeHeceHHs PevyoBUHU, AKUN
BKMNtoYae B cebe epeKkTn NPOHUKHEHHS PEYOBMHU B MOrpaHUYHMX Lapax i
B TOBLWi camoi MeMbpaHu [1]. 3 PpiBHAHHA BMOHO WO 3aranbHa
MNPOHUKHICTE PEYOBUHU HE € MNOCTINHOK XapaKTEPUCTUKOK MeMbpaHu i
3anexuTb Big ymoB nepebiraHHA NpoLecy OCylWeHHs - nepenagy TUCKY,
BXiQHWX Ta BUXigHNX NapameTpis Tow,o [1].

Teopia HepiBHOBaXXHUX MpoOLeciB BOANO OMNUCYE  KiSbKICHI
XapakTeEPUCTUKN MNPOLIECIB NEPEHECEHHS PEYOBUHU Kpisb MeMbpaHy,
NpoTe He [[ae 3MOrM OUIHUTU MeXaHi3aM TpaHCnopTy (NepeHeceHHs
pPeYoBUHM) Kpisb MembpaHy, Lo noTpibHO AnA pPO3pPOBKM KOHKPETHMX

membpaH. ToMy Ans aHanizy MexaHi3aMy NnepeHeceHHs1 pe4yoBNHU — napis
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BOSOrM - BUKOPUCTOBYIOTb TEPMOAMHAMIYHI MOZesi pyXy, AKi po3rnsgarTb
CTPYKTYpY MembpaHu. 3a CTPYKTYpHUMW  O3Hakamm  MembpaHu
noainatTbCa Ha NOPUCTI Ta HenopucTi. Ha cborogHi po3pobneHo aekinbka
TPaHCMOPTHUX Mogenen AK Ans NOPUCTUX TaK i ANs HenopucTux membpaH
ANs KOHKpeTHMX npoueciB i notpe6d [1]. Onsa nopuctux membpaH
HaNBaXXNUBILLNMK CTPYKTYPHUMWU MapamMeTpu € MOPUCTICTb Ta reoMeTpis
nop (po3mip nop, po3noAineHHa no nnowi Ta ob'emy membpaHu).
Henopucti membpaHn BMU3HA4YalOTLCA CENEKTUBHOK 34aTHICTIO MOMEKyn
PEYOBUHN PO3YNHATUCA B MEMOpPaAHI.

3BaXkalouu Ha BULLE CKa3aHe, MOXHa 3pO6I/ITI/I HaCTyI'IHI/II7I BUCHOBOK -

B MNMOPUCTUX MeM6paHax nepeHeceHHA pe4yoBuH 30INCHIOETBLCA
KOHBEKTUBHMM TOTOKOM, AONnA HEeNnopuctmnx MeM6paH - ﬂ,Md)y3iIZHMM
NMOTOKOM.

KOHBEKTUMBHMN MOTIK  ANA MEepeHeCeHHs piauHn 4Yepes MnopucTy
MeMObpaHy 3 nopaMmun B BUrMALI TOHKMX KaninsapiB OMNUCYETbLCA PIBHAHHAM

XareHa-llyaseunns:

— 5T 2 W 2)

Ae: € - NOPUCTICTb NoBepPXHi MeMbpaHn, TOBTO BiAHOLWEHHS NMOLi nop Ao
nnowi membpaHu; r - cepefHin pagiyc nop, M; n — gMHaMiYHa B’S3KICTb
NPOHUKAOYOI pianHn, MNa-c; 1 - pakTop NPOTSHKHOCTI NOp, AKUK 36iNbLIYyE
TpmBanictb wnaxy; Al - ToBwuHa memopaHun, m; AP —pi3HMUA TUCKY MO
obnasi 6ok membpanu, MNa.

KoegiuieHT nepeHeceHHA pevyoBNHN Yepes NOpUCTy MemopaHy OMUCYOTb
3akoHoMm [lapci [9], oe pYLWIiNHOK CuUnoto npouecy nepeHeceHHs pevyoBUHU
€ rpagieHT TUCKIB, CTBOPEHMM MO pi3Hi 6okn membpaHu. 3aranbHa
NPOHUKHICTb PEYOBMHWN B OAHUX PIBHAHHAX BU3HAYAETLCA PI3HULEK TUCKIB

peyoBMHN MO 0bmnasi 6OKNM MeMBpaHu:
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(P2 -PR)-F

)

ne: Q — ob'emHa Butpara piavHu, m3/c; F — nnoLa nosepxHi inbTpaLii,
M?; P1, P2 — 3Ha4YeHHS TUCKIB MO Pi3Hi 6okn membpanu, Ma; g — ouHaMivyHa
B'A3KICTb pianHu, Ma-c; I — ToBwWKMHA MemOpaHu, M; Po — aTMOCHEepHUI
TUCK, la.

3icTaBMBLUN PIBHAHHA 2 Ta 3 MOXHa OTPUMATU 3HAYEHHS MPOHUKHOCTI
Hapci gna kaninapHol mogeni memOpaHu. [lopucTicTe  KaninsapHol

MeMOpaHu €
s=n-mw-r’ (4)
Ae: n — KiNbKiCTb Nop; r - cepeaHin pagiyc nop, M.

PiBHAHHA KkoediLiEHTY NPOHMKHOCTI Ona  KaninsgpHoi MeMbpaHu

MOXHa 3arnnmcaTtu

k== (5)

3 3aKkoHy [apci BUOHO WO onip pyxy NOTOKY OOYMOBIOETLCH CUnamm
B’A3KOCTi, @ NpPOHUKHICTb k Bigobpaxae BCi BMacTMBOCTI MOPUCTOro
cepenoBsuLLa.

[na po3gineHHAa rasoBmx goas peyvyoBUHU Mogesli B A3KICHMX NOTOKIB,
AKki onucyTbesa piBHAHHAMKU [yasenns Ta [apci, 6yoyts cnpasennusi
nuwe Npu HasiBHOCTI B MemOpaHi «Benukmux» nop (r>10 mkm). Ona nop
TakMx po3MipiB Oifibll XapakTEepHUM B A3KICHUA MOTIK, MNpU  SAKOMY
MONEKYNN pPevyoBMHU YacTiwe CniBygapalTbCad OAHa 3 OAHOK HiXK 3i
CTiHKamu mMemMbpaHu, npu UbOMY He BiabyBaeTbCA  PO3AiNeHHA
KOMMOHEHTIB rasoBol cymiwi. [MpoTe, AKWoO nopu B MeMOpaHi 3BYXeHi
(r<10 MKM), TO nNpu BIAHOCHO HEBENUKOMY TWUCKY [ra3oBOl CyMiLli

criocTepiraoTbCa Binbll YacTi cniByAapAHHA MOMekyrn rasy 3i CTiHKaMu
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nop, HiXXK Monekyn Mk coboto. NMpu LboOMy MOTIK rasiB B nopax MemopaHu

onucyeTbCs piBHAHHAM KHyaceHa, m3/c [1, 13]

B 8-7-1° AP
3.2-7-R-M-T)* Al

Q (6)

ae: r- cepefHin pagiyc nop, M; M — monekyndapHa mara rasy, kr/monb; T —
abconoTHa Temnepartypa rasy, K; AP —pi3Hnua TuUcKy no obuasi GoOku
mMembpaHu, MNa; Al - ToBWMHA membpaHn, m;

Bapto 3BepHyTM yBary Ha pag BIOMIHHOCTEM MK PIBHAHHAMMU
[Myasena (dapci) Ta KHyaceHa. BennynHa notoky lNyasens nponopuinHa
B’A3KOCTI peyvyoBMHW, a piBHAHHA KHydceHa He Mae B CBOEMY cKnagi
B’A3KOCTi. KpiM TOro, npu npoXoaKeHHi CyMmiLli rasis 4Yepes TpyOKy NOTOKOM
[Myasens il MOXHa po3rngaaTtn K OQHOTUMHWUIA ra3, SKUW NPOXoauTb Yyepes
TOHKUIN Kaninap 3 ycepeaHeHol B’SA3KICTO, MpU LUbOMY He BiabyBaeTbCs
pO34iNeHHs KOMMOHEeHTIB rasosol cymiwi [13]. Ona notoky KHyaceHa
XapaKTepHO Te, WO KOMIMOHEHTWN ra3oBoi CyMilli MOXYTb pyXaTUCb Yepes
Kaninap HesanexHo OAWH Big OAHOro, po3jineHHs BiabyBaeTbCcA
FOSIOBHMM YMHOM 3@ PaxyHOK Pi3HULI MOMEKYNAPHUX Mac KOMIMOHEHTIB
CyMiLLi.

Andy3iHMN NOTIK, AKUA NPUCYTHIW 3a HAsBHOCTI Pi3HWULI napuianbHUX
TUCKIB NO pi3Hi 6OKM HenopucTtol mMemOpaHu, B 3aranbHOMYy BUrnagi

ONUCYETLCH PIBHAHHAM Andysii dika, m3/c:

A
Q=D§ (7)

ne:. D — koediuieHT Ondysii NPOHMKAYOro KOMMNOHEHTa B MaTepiani
MeMbpaHu, M; Ac — Pi3HULS KOHLEHTpaLUin no obuasi CTOPOHU MeMbpaHu,
Ma; Al - ToBWMHA MeMOpaHu, m;

BennunHa pgudysinHoro notoky, sk Oyno 3asHadeHo BuULe, Mae
nepeBaxatoye 3Ha4YeHHA [ONa  Henopuctux MembpaH, Todi SK  Ans

NOPUCTUX MeM6paH po3rnanaeTbCA nepeBaxXHoO KOHBEKTUBHA CKJlagoBa
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MOTOKY PEYOBUHM, OOHAK B [AesKUX BUNaAKax BUHUKAE HeoOXigHICTb
BpaxyBaHHs 060X cknagosux noToky [1].

Buxogsum 3 aHanisy @isnyHoi mogeni pyxy napis Bonorm 4yepes
MemMbpaHy, BapTO PO3rnaHyTM i3nyHy Moenb MOTOKY MOBITPA 4Yepes
CeKUito MeMBbpaHHOro OCyLlEeHHA B CUCTEMI KOHAWULIOHYBAHHS NOBITPSA 3a
MOOenn, Wwo Ha puc.2. Ong uboro posrnsgHeMo cTanvn pyx MNOTOKY
BONIOroro noBiTpSA 4Yepes3 efieMeHTapHY MIIOWKUHY NONepeyvyHoro nepepisy
B3J0BX dx MeMbBpaHHOro Moaynsa OCYLUEHHS MOBITPS, 3MEHLLEHHSA BOMOM
B noToui noeitTpa —9G, BUXoas4n 3 aHanisy quisudHoi mogeni pyxy napis
BONorm 4yepes MemOpaHy, € npsaMo nNponopuinHuM  nepenagy
HaOMMLWKOBUX TUCKIB MO Pi3HIi CTOPOHM MeMbpaHun AP=(P1 - P2) Ta
MPOHWKHOCTI, BigHEeCeHoI A0 nnowi membpaHu (MMToMa NPOHUKHICTL) QpF

npu ctanomy giametpi pykasa d [1]

oG
o =7 d 0y (F-R) (8)

ne:. dG — KinbKicTb BOMOrnM, dka BigQiNsAeTbCAa 3 MNOTOKY MOBITPA Ta
NPOHUKAE CKpisb MembpaHy 4Yepes3 il MNOBEPXHD  Ha efneMeHTapHIN
OOBXMWHI eneMeHTy ocywlyBaya o0X, Kr/rof; X — [OOBXWHA efieMeHTy
ocywysava, M; Qp — MUTOMUN KOeqIiUiEHT MNPOHUKHOCTI  MeMbpaHu,
BigHeceHW 0o nnouli il noBepxHi, kr/mM? -Ma-rog; AP = (P1-P2) - rpagieHT

HaOSMMLWLKOBUX TUCKIB MO Pi3Hi 60K membpanu, lMa;

G-dG

Puc. 2. Cxema memGpaHHOro MoAyss oCyLleHHs NOoBiTPA
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1-kamepa po3pifaxKeHHs; 2-pyKaB 3 MeMOpaHHOI TKaHUHW; 3-BXiA
BOJIOroro noBiTps; 4- BUXig ocyweHoro noBiTps; 5-BMxia BipAineHoi
BOoru
[HTerpyBaHHSA piBHAHHA (8) Oae 3anexHiCTb ANs BU3HAYEHHS MOTOKY
BioAiNeHol Big MNOBITPS BOMOrKM MNpW pyci MoBiTps B30BX MeMOpaHHOro

MoAyns:
~G=1d-Q,-(R-B), ©)

ae: I — noBXxuHa meMbpaHHOro MOAYNsA OCYLLIEHHS NOBITPs, M. 3a 4aHUMK
po3paxyHKiB 3a piBHAHHAM (9) Byna nobygoBaHa rpadpiyHa TeopeTuyHa
3anexHicTb MOTOKY BigAineHol BONOrn 3 NoBiTPA NpU OCYLUEHHI NOro no

AOBXWHI MO4YNA OCYLLUEHHS MNOBITPSA, WO Ha puc. 3.

0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

0,0000 -

20,0001 - =

20,0002 N

N

20,0003 | .

= -0,0004 N
"‘-: -
&

& .0.0005
O 20,0006 -

20,0007 \

20,0008 | ~

20,0009

20,0010 |

X, (m)

Puc. 3. TeopeTuyHa 3anexHicTb NOTOKY BiaAineHoi BOMOru 3 nNoBiTps
B 3a51IeXXHOCTi Big AOBXWHU MOAYNS OCYLUEeHHA NOBITPA
I3 rpachika BUOHO, LLO i3 OBXUHOK MeMBpPaHHOIro MOAYNs OCYLIEeHHSA

NOBITPS CyTTEBO 36inblUYETLCA MNOTIK BiA4INIEHOT BOMOMM i NpU 3HAYEHHI
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NOro OOBXWUHU 0,7 meTpa noTik BigaineHol Bosiorn 36inblIyeTbCa Ha
nopsigok 3 0,0001 kr/c go 0,001 kr/c. Npn Takmx 3HaAYEHHAX BigaiNeHHS
MOTOKY BOJSIOMM 3 NOBITPA 3aCTOCYBaHHA MeMBpaHHOro cnocoby OCYLLEHHS
B CMCTeMaxX KOHOWLiIOHYBaHHA NOBITPA € OOUINbHUM.

BucHoBku. [peacrasrneHa TeopetuyHa Moferb Big4iieHHsa BOnoru
3 noBiTpA B MeMbpaHHOMY MOAYIi OCyLleHHA Moxe 6yTn noknageHa B
OCHOBY [OOCHIIXEHHA npouecy OCYyWeHHA noBiTpa B cuUCTeMax
TEXHOMOr4YHOro Ta KOMMOPTHOrO KOHAMULIOHYBaHHSA. OTpMMaHi TEOPETUYHI
pe3ynbTaTu OCHOBaHi Ha 3HaA4YeHHAX  MPOHWUKHOCTI MeMOpaHu npu
CTaHOApPTHUX YymMoBax BuUNpoOyBaHb MOKPIBENbHUX HaMiBNPOHUKHUX
membpaH [5, 14]. Pasom 3 Tum, 3Baxarwum Ha Te, WO 3HAYEHHS
KOemiliEHTY NPOHMKHOCTI MembpaHuM He nOCTiMHe | 3anexuTb Big
KOHKPETHUX napamMeTpiB MOBITPA | HaBKOMUWHLOrO cepefoBuwia —
TemnepaTypu, BOSIOFOCTI Ta TWUCKY, MNOCTae 3ajadya BU3HAYEHHHA
PaKTUYHOro 3Ha4YeHHA KoequiuieHTy MpoHUKHOCTI MNMBX memOpaHu gngd

pi3HMX 0B'EKTIB Ta YMOB.

Jlimepamypa:

1.M. Myngep (1992). BeegeHne B meMbpaHHyo TexHonoruwo. [lep. ¢
aHrn. M. Mwup, 513 c.,c un.

2.M.I'. XmenbHiok, [O.WN. BaxwuHckun, H.B. XKwuxapesa. (2014).
CoBpeMeHHble TEXHOMOrMU OCYLLEeHUs BO34yxa. XofoausibHas TexHuKa-
2014 r. cT. 15-21.

3. MemOpaHHi ocylwyBadi cTucHeHoro nositTpsa Hankison cepia HMD URL.:
http://www.megapascal.ru/szhatiy _vozduh/membranniy_osushitel.html
(nata 3BepHeHHs 04.03.2019).

4. AbH B.2.6-220:2017. Tlokputta ©OyaiBens i cnopyn. (2017). Kwis:
MiHperioH Ykpainu, 43c.

5. https://folnet.pl/towar/membrana-dachowa-strotex-1300-basic.

45



Innovative Solutions In Modern Science Ne 4(48), 2021

6. [llogkpoBenbHble nneHkn u  MembpanHbl URL:  https://juta-
ukraine.com.ua/ (nata 3BepHeHHs 12.07.2018).

7.  Cant komnaHii "Mizol" URL: https://mizol.ua/podkrovelnie-plenki-
dan-mode-ili-pravila-stroitelstva/ (ata 3BepHeHHA: 12.07.2018).

8. Komnanusa «[pywunHbcku» 3aBog NO MNPOU3BOACTBY MaTepuanos
ans KpOBerb, dacapnos n ObICTPOMOHTMPYEMbIX 34aHunn
URL:http://www.pruszynski.com.ua/produkciya/plyonkikrovelnye/superdiffu
zionnaya-plenka-membrana/ (aata 3BepHeHHs: 12.07.2018).

9. amatoHoB, H.A. (2012) MacconepeHoC B NMOPUCTbIX N OUCMIEPCHbIX
maTepuanax. BectHuk Tel'TY, 128 (Bbin. 22). cTp. 46-54. ISSN 2224-6363
10. Bergmair, D Daniel. (2015). Design of a system for humidity
harvesting using water vapor selective membranes / door Daniel
Bergmair. Eindhoven: Technische Universiteit Eindhoven, 149 p.

11. OkyHeB A.FO. (2009). llepcnekTuBbl NPUMEHEHNS MeMOpaHHbIX
TexHonmormm npu aKkcnnyatauum 3gaHun. Academia. Apxutektypa u
ctpoutenbcto (Mocksa). Bunyck Ne 5, 389-394 c.

12. Jleeun E.B., OkyHeB A.FO. (2010). MembpaHHble cuUCTEMBI
perysimpoBkM  BiaXXHOCTM  Bo3gyxa. Academia. Apxutektypa WU
ctpoutenbctBo. Mocksa. Bunyck Ne 3, 505-511 c.

13. Xeanr C.-T., Kammepmenep K. (1981). MembpaHHble npouechl
pasgenexua Mep. ¢ anrn. MNMog pea. npod. AbiTHepckoro KO.A. M. Xumus
464 c., vin.

14. EN 12086:1997 Thermal insulating products for building
applications - Determination of water vapour transmission properties.
References:

1. M. Mulder (1992). Introduction to membrane technology. Per. with
English M. Mir, 513 p., lll.

46



Innovative Solutions In Modern Science Ne 4(48), 2021

2. M.G. XmenbHiok, O.WN. BaxuHckun, H.B. Xuxapesa. (2014). Modern
technologies of air dehumidification. Refrigeration equipment-2014 of Art.
15-21.

3. Membrane dehumidifiers of Hankison compressed air HMD series URL.:
http://www.megapascal.ru/szhatiy _vozduh/membranniy_osushitel.html
(access date 04.03.2019).

4. DBN B.2.6-220: 2017. Covering of buildings and structures. (2017).
Kyiv. Ministry of Regional Development of Ukraine, 43p.

5. https://ffolnet.pl/towar/membrana-dachowa-strotex-1300-basic.

6. Roofing films and membranes URL: https://juta-ukraine.com.ua/
(access date 12.07.2018).

7. Website of the company "Mizol" URL: https://mizol.ua/podkrovelnie-
plenki-dan-mode-ili-pravila-stroitelstva/ (appeal: 12.07.2018).

8. Prushinsky Company Plant for the production of materials for roofs,
facades and prefabricated buildings URL: http:
Ilwww.pruszynski.com.ua/produkciya/plyonkikrovelnye/superdiffuzionnaya
-plenka-membrana/ (access date: 12.07.2018).

9. Gamayunov, N.l. (2012) Mass transfer in porous and dispersed
materials. Bulletin of TvSTU, 128 (Issue 22). pp. 46-54. ISSN 2224-6363.
10. Bergmair, D Daniel. (2015). Design of a system for humidity harvesting
using water vapor selective membranes / door Daniel Bergmair.
Eindhoven: Technical University Eindhoven, 149 p.

11. Okunev A.Yu. (2009). Prospects for the application of membrane
technologies in the operation of buildings. Academy. Architecture and
construction (Moscow). Issue Ne 5, 389-394 p.

12. Levin EV, Okunev A.Yu. (2010). Membrane air humidity control
systems. Academy. Architecture and construction. Moscow. Issue Ne 3,
505-511 p.

47



Innovative Solutions In Modern Science Ne 4(48), 2021

13. Hwang S.-T., Kammermeyer K. (1981). Membrane separation
processes Per. with English Ed. prof. Dytnersky Yu.l. M. Chemistry 464 p.,
Il.

14. EN 12086: 1997 Thermal insulating products for building applications -

Determination of water vapor transmission properties.

Citation: O. Zadoiannyi, Y. Yevdokymenko (2021). THEORETICAL ANALYSIS OF MEMBRANE AIR
DEHUMIDIFICATION IN AIR CONDITIONING SYSTEMS. New York. TK Meganom LLC. Innovative
Solutions in Modern Science. 4(48). doi: 10.26886/2414-634X.4(48)2021.3

Copyright: O. Zadoiannyi, Y. Yevdokymenko ©. 2021. This is an openaccess article distributed under
the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in
other forums is permitted, provided the original author(s) or licensor are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

48



Innovative Solutions In Modern Science Ne 4(48), 2021

DOI 10.26886/2414-634X.4(48)2021.4
UDC 628.87:006.3/.8
SELECTION AND JUSTIFICATION OF COMFORTABLE
MICROCLIMATE PARAMETERS FOR OFFICE PREMISES
G. Khimicheva, Doctor of Technical Sciences, Professor
https://orcid.org/0000-0003-2163-6975

e-mail: anna.khimicheva.ai@gmail.com

O. Dziuba, Postgraduate student
https://orcid.org/0000-0003-1776-0279

e-mail: oleksandrovuch1993@gmail.com

Kyiv National University of Technologies and Design, Kyiv, Ukraine

The paper analyzes the requirements of international standards for
the parameters that determine the comfortable working conditions in office
premises, in particular when working with the computer. It has been
proposed to determine the microclimate of office premises by four
parameters and it is shown that one of the promising methods is a method
based on the calculation of two indicators that specify the degree of
comfort, taking into account the requirements of potential consumers. The
application of the proposed methods and approaches allows to reasonably
choose the microclimate parameters (temperature, humidity, air quality,
and electrical radiation) that affect the life and health of the worker.

Keywords: microclimate parameters, international standards,
comfortable working conditions, office premises.

Lokmop mexHiyHuUx Hayk, npogecop Ximivesa [. I., acnipaHm
3rba O. O. Bubip ma obrpyHmyeaHHsI KOMGOPMHUX rapamempis
MiKpoKriiMamy  ogpicHUx npumiweHb / Kuiscbkuli  yHisepcumem

mexHoroaitu ma ou3saulHy, YkpaiHa, m. Kuis.
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B pobomi npoaHarsiizogaHO suMoau MiXXHapOOHUX cmaHdapmie w000
8U3Ha4YeHHs rnapamempis, siKi 06ymMoe8sioimbs KOMGOPMHI yMosu rnpaui 8
OICHUX MPUMIWEHHSIX, 30KpemMa rpu 6UKOHaHHIi KoM’ tomepHuUx pobim.
3anporoHogaHO MIKpOKiMam OghiCHUX MpUMIileHb e8u3HadYamu 3a
yomupma napamempamu ma roKa3aHo, Wo OOHUM i3 repcriekmueHuUX
mMemodie € Memod 8 OCHO8Y £K020 roKnadeHo o064ucrieHHs 080X
MOKa3HuUKig, Wo o0bymMoesnome cmyriHb KoMgopmy 3 ypaxye8aHHSM
8UMO2 [oOMeHUIUHUX crioxueayie. 3acmocysaHHs1 3arporioHo8aHuXx
memodie ma nioxodie 0o3eosisie 0b6rpyHmMogaHo obupamu Jdiana3oHu
napamempie MIKpoKnimMamy (memrepamypy, 8osiocicmb, SKiCmMb Mogimps
ma esieKmposurnpoMIHIO8aHHS), SKi ersugarombs Ha Xumms ma 300po8’s
rpauyror4oao.

Kntoyosi  cnosa:  napamempu  MIiKpOK/iMamy, MiKHapOOHI

cmaHOapmu, KoMopmHI ymosu rpaui, oghbiCHI MPUMILEHHS.

Bctyn. B ocTaHHi poku B YKpaiHi CnocTtepiraetbCs 3pOCTaHHSA
noTpedn B YNCTUX MPUMILLLEHHSAX HeBUPOOHUYoro Tuny. Lle nos'asaHo 3i
36iNbLLEHHAM  YUCENbHOCTI KOMMaHin, AKi HagakwTb OCBITHI,
agMiHiCTpaTuBHI, [HopMaUinHi Ta iHWi nocnyrn. [Onsg BUKOHaHHA
npogeciHnx 060B’A3KIB B AaHMX KOMMNaHisX, K NpaBuIio, 3aCTOCOBYETbLCS
Komm'toTepHa TexHika. Tomy poboToaasui, ANA CTBOPEHHA KOMMOPTHUX
YMOB npaui, NOBUHHI NpuainatTn ocobnuey ysary JOTPUMAHHIO Tir€HIYHUX
HOpM. 30Kpema Lie CTOCYETbCA napaMeTpiB MiKpoKnimaTy: TemnepaTypu,
BiJHOCHOI BOSIOrOCTi Ta SKICTb MOBITPS, €NEeKTPOBUMPOMIHIOBAHHS.

MixxHapoaHa knacudikauis noginse odicHi npumiweHHAa Ha S rpyn (A,
B, C, D, E) B 3anexHoCTi Bif piBHA 3abe3nevyeHHs SKOCTi napameTpis
Mmikpoknimaty. [lMpumiweHHa knacy A nobygoBaHi 3a MPUHUUNOM
po3ymMHOro  OyamHky, TOOTO nepeanbayaldTb  HasSIBHICTb  MOBHOI

aBTomMaTtusauii Ta onTMMaTu3auil BCiX CUCTEM XUTTEe3abe3nevyeHHs, Lo
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3abe3nevyoTb KOMGOpPTHI ymoBK npaui. Odicn knacy B matoTe HWKYMin
piBeHb KoMcopTHOCTI. Lle noB’a3aHO 3 TWM, WO B HUX He 3aBXOu B
noBHoMy obcasi €  obnagHaHHA, aKe  MOXe  3abe3nevnTu
aBTOMaTU3OBaHMM KOHTPOSb Ta MigTPMMYBATM HOPMOBAaHI napameTpu
MiKpoknimaTty. Hanpuknag, B HuX MoOxe OyTu BIiACYTHA UeHTpanbHa
cuctema KoHaumuioHyBaHHS. Ocpicn knacy C malTb We HWXKYUA piBEHDb
KOMQOpTHOCTI. BOHKW, 49K npaBuno, He MakTb CydacHOI CUCTEMMU
KOHOMUIOHYBaHHA Ta BEeHTUNsUil, WO He [03BoSige 3abe3nednTu
KOMCOPTHI yMOBU npaLii.

Cnig TakoX 3a3HayuTh, WO CbOrogHi Ha PUHKY OQICHUX MPUMILLEHb
YKpaiHn iCHYe Benuka KinbKiCTb Mpono3uuin, 49ki MalTb 3acTapifi
iIHXXeHepHi KOMYyHiKauil, o He 3abe3nevyyoTb YMOBM npaui 3rigHO YNHHMX
HopMaTuBiB. Y 3B'A3Ky 3 UMM BOHW MOTPebylTb pPo3pobneHHs Ta
BNPOBa)KEHHS CydacHUX cucTeM 3abesneyeHHs i KOHTPOS napameTpis
MikpoknimaTty. Lle ocpicu knacy D Ta E.

[MpoBegeHn aBTopamMn aHarnia nirepaTtypHuUx gxepen LOBOAUTL, LLO
AKICTb MIKpOKIiMaTy BUPOOHNYMX NpUMilLeHb 6e3nocepeaHbO BAMBAE Ha
CTaH 340poB’s npautoymx. JdocnigpkeHHaMn gaHol npobnemn 3anmanacs
Lina Hu3ka 3apyOibKHUX Ta BITYM3HAHMX BYEHUX. 30KpemMa UMM MUTaHHSM
npucesYeHHi poboTtn Takmx ByeHux, 9k C.B. Cykay, B.A. AkumeHko, A.C.
Beniko., J1.A. 'Bo3aeHko, B.A. nuBa, B.l. loniHbko, O.€. Kpyxunko, IN.0.
daHrep.

Y poboti [1] BCTAHOBMEHO, WO BIOXWUNEHHS BiO HOPMaTUBHUX
napamMeTpiB MIKpOKIiMaTy BUKIUKaKOTb CYTTEBI nNpobnemu 3i 340poB’sM
npautoodmnx. 3oKkpema nokasaHo, LWo ornepaTtopu KOMM'ITepPHOro Habopy
MaTb nNpobnemMy LWOAO MOripWeEeHHS CBOro 340pOB'A 4Yepe3 BMMB

kommn'toTepa (Tabn. 1).
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Tabnuusa 1

XapakTepucTuKka ckapr onepaTtopiB KOMM'toTepHOro Habopy [1]

KinbkicTb NnpauiBHKKIB, WO NOBIAOMUN
NpPO CMMTOMM BiJ 3aranbHOI KifIbKOCTI

Ne CumnToMM BNNUBY KOMM'toTEpa onuranx (%)

3/n Ctax poboTu
fo 1 1-3 poku 3-5 pokiB
POKy

1 binb Ta pisi B o4ax 58,8 67,5 88,7

2 "onoBHWMI Binb 17,6 23,3 42,5

3 Binb B obnacTti cnuHm Ta wui 18,5 21,2 32,2

4 3aranbHa BTOMa 29,4 25,7 42,6

5 Broma mM’a3iB pyk 15,1 22,3 38,7

6 MigBuweHa posgpaToBaHiCTb 11,7 21,6 35,3

7 [MopyLIEeHHS HIYHOrO CHY 8,3 15,5 20,6

8 MoripleHHs nam’aTi 7,2 12,3 171

Ak BugHo, 3 Tabnuui 3i 36iNblIEHHAM CTaxy poboTM CMMNTOMMU
BMIMBY KOMM'IOTEPY Ha 340pOB’'A 36iNblyloTbCs, TOOTO NPOCTEXYETHCS
NOro HeraTUBHUWN BNJSINB.

Y poboTi [2] nokasaHOo, WO Yy MNPUMILLEHHAX i3 PO3MILLEHHSAM
Cy4daCHOro KOMM'IOTEPHOro obnagHaHHsA, HaBiTb MpU  OOTPUMAHHI
HOpPMaTUBHMX 3HA4yeHb LWOLO MSIOLWi Ta po3TallyBaHHS pobo4yoro micus,
crnocTepiraloTbCA BiOXWNEHHS MNapamMeTpiB MIKpoKniMaTy Bif, TririeHiYHNX
HopmaTuBiB HaBegeHnx B FOCT 12.1.005-88 [3], ACH 3.3.6.042-99 [4].

3anexHicTb CTaHy opraHiamy Big BuAY LOIANbHOCTI BU3HAYaETbCS
nokasHukom «met». BignosigHo ao ctangapty ISO 8996 akTuBHICTb
NIOOUHN, XapaKTepusylTb LUM MOKa3HMKOM. [fid BUKOHAHHA OQICHUX
po0IT, 30KpEMA KOMMTIOTEPHUX, NOKa3HUK met = 1,2 [5].

3rigHoO 3i CTaTUCTUYHMMUM OaHMMU NiOBULLEHHA TeMnepaTypu noBsiTps
Npu3BOOMUTb OO WMOro CYXOCTi, LLO TaKoX HeraTMBHO BMNSIMBA€E Ha CTaH
npautotodmx. OcTaHHE noTpebye CBOro MOCTIMHOIO KOHTPOMO Ta
ONTUMI3auil LWoJ0 YNHHMX FiriEHIYHMX HOPMAaTMBIB, 30KpEMa 3aCTOCyBaHHA
CeHcopiB TemnepaTypu Ta BONOrocCTi.

ABTOpU pOBIT [6-7] HAaBOAATb pe3ynbTaTu OOCAIOXKEHb WOAO0 BNANBY

SKOCTi NOBITPA Ha KOMMOPTHICTb YMOB npaui. 30kpema MnokasylTb, L0
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HEeHOpPMaTMBHI KOHLIEHTpaLil iOHIB NMpn BUKOHAHHI pobIiT 3a KOMM'IOTEPOM
HeraTMBHO BMSIMBAOTb Ha AuXanbHUW TPaKT, BUKIIUKAKOTL MNOYYTTH
CTOMJIEHOCTI, 3HWXYIOTb CTYMNiHb 30Cepe)KeHOCTi ToLLO.

Ha ymoBM npaui BRNuBawTb TakoX i3ndHi  dakTtopn (Lym,
eneKTpoMarHiTHi BUNPOMIiHIOBaHHS, BUAMME CBIiTNO, aepoioHn). B poboTtax
[8-9] HaBefeHO pesynbTaTh WOAO0 KOMOIHOBAHOro BAAMBY LMX (Pisn4HMUX
dakTopiB Ha npaulrymx. 30Kpema MnokasaHo, WO OAHOYacHUA BMAUB
OEKINbKOX (pakTopiB MigCUITIOE HECMPUATIIMBUIA BINSIMB KOXHOIO i3 HMUX 3a
NPUHLUMOM CUHEpPTri3my.

TakumMm YMHOM JOCHiIgKEHHS NOB’sa3aHi 3 BUOOPOM Ta OBI'pyHTYBaHHAM
HOPMaTUBHUX BUMOT, LWWOOO (POpMyBaHHA KOMQOPTHMX YMOB npaui B
OPICHUX NPUMILLEHHAX € aKTyallbHUMW | CBOEYACHUMMN.

MeTta po6oTu nonsdrae y BM3HAYEHHI NapameTpiB MIKpOKnimaTty 3
ypaxyBaHHAM BWUMOI MDKHaApOAHUX CTaHAapTiB, WO OOyMOBIOTb
KOMJXOPTHI yMOBM npaui B OMIiCHMX NPUMILLEHHAX B 3anexHOCTi Big 1X
Knacy.

3aBOaHHA OOCNIOXEHHS:

1. IpoBecTun aHarsni3a BUMOT iCHYOUMX HOPMATUBHUX AOKYMEHTIB 04O
napameTpiB MiKpoKnimary.

2. Bnbpatn ta obrpyHTyBaTU NnapameTpu MIiKpokriMaty Ta Metoam ix
BU3HAYEHHS, L0 00YMOBIOTL KOMGOPTHI YMOBM npali.

Buknag ocHoBHoro martepiany. [lapameTpn  Mikpoknimarty
BCTAHOBIOKTLCA HOPMATUBHUMU OOKYMEHTaMMN, 30KpeMa MiXXKHapOLHUMMU
Ta HauioHanbHUMK cTaHgapTamu. B OcHoBY OGinbLUOCTI MiXKHaApPOAHUX i
HauioHanbHUX CTaHOapTiB, WO OOYMOBMIOKTL NapameTpu KOMGOPTHOro
MIKpOKMiMaTy NPUMILLLEHHA MOKNageHo pe3ynbTaTh OOoCigXeHb HaBeOeHi
B poboTtax [10-14].

B YKpaiHi B SIKOCTi HauUioOHanNbHUX CTaH4apTiB BNPOBaAXeHi HACTYMHi
MixkHapogHi ctaHgaptn EN 12599 [15], EN ISO 7730 [16], EN ISO 13790
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[17]. 3actocyBaHHA [aHWX CTaHOapTiB pernaMmeHTylTb npouesypu
BUNPOOYBaHHA Ta MeTOAM BUMIPIOBAHHA METPOSONYHUX XapakTepuUCTUK
CUCTEM BEHTUNALIT Ta KOHAWULIOBaAHHS MOBITPS, aHanNiTU4HO BU3HAYalOTb
Ta IHTepnpeTyTb TENSTIOBUN KOMMOPT OICHNX NPUMILLEHD.

B xogi pocnigkeHHA BCTaAHOBMNEHO, WO OAHUM 3  OCHOBHMUX
AOKYMEHTIB, $Ki [OOUiSIbHO 3acTtocoByBaTv npu BUOOpI napameTpis
Mmikpoknimaty € ctaHgapt EN ISO 7730. B ocHOBY gaHOro OOKYMEHTY
NoKMageHo MeToq OUiHKM KOMJOOPTHOCTI TEensioBOro  MikpoknimaTy
NPUMILLEHHSA, SIKMA 3anponoHOBaHO AaTCbknMm BYeHuUM [1.0. daHrepom
[18]. lNepeBaramu gaHoro meToQy € WMOro KOMMMeKCHiCTb. BiH gosBonse
O4HOYaCHO BpaxoByBaTW TpW MapameTpu: pagiauinHy Temnepartypy,
BONOriCTb i pyxnuBicTb NoBiTps. MeTon nobynoBaHuM Ha 064YNCHEHHI OBOX
nokasHukis: PMV (Predicted Mean Vote — odikyBaHa cepefHs OuiHKa
ctyneHs komdopty) Ta PPD (Predicted Percentage of Dissatisfied —
O4YiKyBaHMM BI4COTOK He3adoBOSIEHUX MikpokriMmaTtom). Lle possonge
aHaniTMyHO BU3HAYUTM TEnnoBuMM KOMAOPT OCICHOro MNPUMILLEHHS
LLUSIAXOM BMKOPUCTaAHHA MPOrHO30BaHUX CepefHiX 3HayYeHb OLHKM HAKOCTI
NOBITPAHOIO cepefoBulla Ta BIOCOTKA NpauiBHUKIB He3ag0BOSIEHUX
TemMnepaTyporo cepenoBuLLa.

3rigHo ctaHgapTty [16] nporHo3oBaHa cepefHs ouiHka (PMV) asnsie
cobolo iHOeKC 3a OOMOMOrok SIKOro MNPOrHO3yKTb CepefHeE 3HayYeHHd
YyTNnBOCTI OO0 TemnepaTypu. OCTaHHE BM3HA4YaeTbCA 3a cemmbarnbHoK
WwKanotw. BoHo Moxe 6yTn po3paxoBaHO OAHUM  TPbOX HACTYMHUX
cnocobi.:

1. 3a 4ONOMOrot KOMN'KOTEPHOI Nporpammn Ta piBHAHHSA (1).

FMV = [0,303 = exp(—0,036 + M) + 0,028], (1)

ae M — wenakicTb 0OMiHY pevYOBUH, sika 3anexunTb Bif

Tennonepep,at-li oadary Ta temnepartypu I'IOBiTpFI;
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2. 6e3nocepeaHbO 3a gaHMMu gogatka E ctangapty [16] onsa pisHux

KOMOiHaUiM OisnNbHOCTI, 04Ary n BiAHOCHOT WBUAKOCTI pyxXy NOBITPS;

3. 3a 4ONOMOroK npaAMnXx BI/IMipPOBaHb LUNAXOM BUKOPUCTAHHA

IHTerpoBaHMX CEHCOPIB eKBiBareHTHOI i 4INCHOT TeMnepaTyp.

Mig eksBiBanieHTHOK TemMnepaTypolo 6yaeMo po3ymMiTK PiBHOMIPHY
TemnepaTypy YABHOro 3aMKHYTOro nNpoCTopy, B AKOMY Npavuoymnm
BTpa4dae TaKy X KifbKiCTb Tenna 3a paxyHOK BUNPOMIHIOBAHHS i KOHBEKLT,

AK i y peanbHOMY cepeoBMULLi 3 HEPIBHOMIPHOIO TeMneparTypolo.

B cBOW 4epry nokasHWUK MPOrHO30BaHOro BigCOTKa He3a4oBONEHUX
TemnepatypHum cepegosuwem (PPD) ouiHIOETbCS B MeXax YOoTUPbOX
rpyn, a came: CreKOTHOI, Tensol, NPOXonoAaHoi abo xonogHoi. Onsa noro
BUMIpY TaKOX BUKOPUCTOBYIOTb cemubanbHy wkany. [JaHun noKasHuK
pO3paxoBYETbCS 3a PIBHAHHAM (2). BiH € dyHkuieto PMV i aBnse coboto
OYiKyBaHY CepeHI0 OLiHKY CTyneHsa KoMdopTy (puc.1).

PPD = 100 — 95 = exp(—0.03353 » PMV* — 0.2179 « PMV*). (2)

-2 -1 0 1 2

Puc. 1 — 3anexHicTb KinbKOCTi Npaworo4ymMx He3ag0BONTEeHUX

TemMnepatypHum cepegosuliem
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AK BMOHO 3 PUCYHKY KiNbKICTb MpauiBHUKIB  He3adoBOSIEHUX
TemnepaTypHuUM cepefoBullemM OJICHOro MPUMILLEHHS 3pocCcTae, SKLLO
3HaYeHHA cepeaHboi OLiHKM CTyneHk KomdopTy 36inbwyetbca abo
3MEeHLUYETLCH.

Takmm 4nHOM 3HadveHHAa nokasHukie PMV i PPD possonsioTb
npocTtexyBaTtn guckomdopT Big Tenna abo xonogy, WO BMAMBAE Ha
OpraHiam JiloguHKU, gKka npauytoe B 0PiCHOMY MPUMILLLEHHI.

Ha npaktuui TakoX  BUKOPUCTOBYKOTb  MOHATTSA  JIOKasSIbHOro
TemnepaTtypHoro aunckomdopTty. BoHO, 9k npasBuno, oOMOBIIEHO OOCUTb
3HaYyHOW pi3HULED Temnepatyp nNo BepTukani abo nportarom. [Ong
odpicHOro NPUMILLLEHHSA MicLeBuNn anckomaopT obyMoBEeHO
BEepPTMKasibHOK Pi3HULE0 TemMnepaTtyp nosiTps.

3rigHO cTaHaapTy [16] Ona BW3HAYEeHHS [OOBrOCTPOKOBOI OLIHKM
3araribHMX yYMOB  TennoBOro KOMd@oOpTy OQICHOro  MNpUMILLEeHHS
3actocoByeTbcs 5 metogis (A, B, C, D, E). PosrnaHemo OGinbw getanbHO

KOXEH i3 HUX:

MeTton A nepepnbadae po3paxyHOK KinbKOCTi abo BIigCOTOK roguH
NpOTAroM siKUX npavotodi nepebysatoTb y 6yaisni (y HawomMy Bunagky B
opicHOMY  npumiweHHi). [lpu uyboMy TemnepaTypa MNPUMILLEHHSA
BignoBifae cepeaHbOMY MPOrHO30BAaHOMY 3HAYEHHKO YYTIMBOCTI A0

Temnepartypu, abo AiNCHIn TemnepaTypi No3a 3a3Had4eHUM AianasoHoM.

[Mpn 3acTocyBaHHi MeToaQy B po3paxoByeTbCA 4ac MNPOTAroM HAKOro
dpakTnyHa [fincHa TemnepaTtypa OMICHOro MpUMILLEHHA nepeBuLlye
3a3HavyeHnn paianasoH. [Mpy LbOMY OUIHIOKTL Ha CKiNbkn rpagycis 6ys
nepesuvLLEHNI Aiana3oH. BaxnmBy porib Npu po3paxyHKy Bidirpae sarosun

koediLjieHT (wf). Moro po3paxoBytoTk AN TPbOX HACTYMHWUX BUNAAKIB:
1) Y BuNagKy SKWO BaroBunh KoediuieHT (wf) popiBHioe 1, TO

Lo = Lo limits
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ne to — ekBiBaneHTHa TemMneparypa; ty;;,,;; € HWKHbOI Y1 BEPXHLOIO
TemnepaTypHo Mexer KOMdGOopTy 3a3Ha4yeHoro AianasoHy (Hanpuknag
Ans ogoicy knacy A BRniTKy TemnepaTypa 3Haxoamtbcs B Mexax 23,5 °C <
Lo< 25,5 °C, a o4ikyBaHa cepefHs OLuiHKa cTyneHss KOMGOPTY 3HaXO0aUTbCH
B Mexax -0,2 < PMV < 0,2).

2) Y BunNagky, SKWoO |tg] > tﬂjimitharosmﬁ koedpiuieHT  (wi)

PO3pPaxoBYETbCS, AK

|t0 - tO,limitl

wf=1+

)

|t0,opri mal — tO,l:i mitl

3) [lna Tennoro i Xxono4HoOro nepiogy pPoKy 3aranbHi YMOBU TEMNSIOBOroO

KOM(OpTY BM3Ha4aOTb okpeMo. BignosigHo 3a Bupasamu (4), (5).

Tennun nepioa:

Z wl=t sty > Lo limit- (4)

XonogHwun nepioa:

Z wi =t 1ty < togimic (5)

Cytb metogy C nongrae B TOMY, LLO BU3HAYaETbCH 4Yac 3a SKUM
daktnyHum PMV nepesuLLye mMexi KOMOpPTY 3 ypaxyBaHHAM BaroBOro
koedpiuieHTta (wf). lMpn UbOMY pO3paxyHKM BUKOHYHOTbCHA ONA TPbOX
BMNAKIB:

1) Y Bunagky skwo BaroBun koediuieHT (wf) pgopisHoe 1
BUKOPUCTOBYETLCS BMpas (6)

PMV = PMVj i, (6)

Ae PMVy,,;; — Aiana3oH KoMmdopTy.

2) Y BMNagKy, AKWO NPOrHO30BaHe CepedHE 3HaYeHHS MepeBULLYE

nimitosaHe |PMV| = |PMVy;,, ;| BaroBun koediuieHT (wf) po3paxoByeTbCS,

AK
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Wf _ FFﬂ.;-.«:tu.n..’.F‘.\-ﬂ,r 7
PFDppy,,. ) )

Ae PPD_ i apmy BIONOBIOAE PAKTUYHOMY 3HAYEHHIO CepeaHbOI OLHKM
cTyneHi komgopTy; PPDpyy, . — OYiKyBaHWI BIiACOTOK HE3a40BOSIEHUX
npaLoYmMx MiKpoKniMaTomMm, WO BigNOBigaE Aiana3oHy KOMMOPTY.

3) Ona Tennoro Ta XONOAHOro nepiogy MPOrHO30BaHe 3HA4YeHHS
KOMJXOPTHOCTI OhiCHOro NpUMILLLEHHA PO3paxoBylOThb 3a BUpasamu (8) Ta
(9). PesynbTaTt OTpUMYIOTb Yy roguHax.

Tennun nepioa:

Z_ wi =t gaa PMV > PMVy;ir (8)
XonogHun nepioa:

Z_ wi =t gaa PMV < PMVy;ir (9)

3a Metogom D obBuucnoeTbCa cepefHin  odikyBaHWM  BiCOTOK
NpauoymX, WO He3a40BOSEHI MIKPOKITiMaTOM.

3a metogom E 3HaxogdATb Cymy cepefHiX OuYiKyBaHWX BiOCOTKIB
He3a0BONIEHUX MIKPOKIiMaTOM.

Mpu ybomy gk 3a metogom D, Tak i 3a meTogomMm E BpaxoByloTb Yac
NPOTAroM SKOro npautorodi nepebyBaloTb B OMICHOMY NPUMILLEHHI B
pobouin 30Hi [16].

MokasHukn PMV T1a PDD sBnsatoTb COBOK KiNbKICHI XapakTepUCTUKN
KOMJQXOPTHOCTI yMOB npaui, noTpebytTb MNOCTINHOrO MOHITOPUHIY Ta
CBOEYACHOr0 KOHTPOJTHO.

CtaHgapt ISO 7726 [19] posBonse ouiHoBaTM abCcontoTHY Ta
BiHOCHY BOMOriCTb O(PICHOro NPUMILLEHHS LLO OCOBNMBO akTyasnbHO MNpu
poboTi 3 komm'toTepoM. lNpu UboMy 36iNblIEHHs BIgHOCHOI BOJSIOrOCTi,

Hanpuknag, Ha 10 % BigyyBaeTbcd, 49K 30iNblUEHHS eKBiBaNEHTHOI
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Temnepa Typu Ha 0,3 °C. Lle cnig BpaxoByBaTM nNpu BU3HAYEHHI
KOMJXOPTHUX YMOB npadi i BUOOpi ceHcopiB A4 X KOHTPOSTHO.

CtaHgapt EN 15251 [20] Ao3BOMSIE OUIHUTU MiKpoOKniMaT OdoiCHOro
NPUMILLLEHHA 3a 4oTMpMa napamMeTpamu: HKICTb MNOBITPS, TensoBUN
KOMCOPT, OCBITNEHHA Ta aKyCTUKa 3anexHo Bif BiKy Npauto4yoro, ctaHy
MOro 300pOB’'S Ta TepMiHy ekcrnyaTauii odicHoro npumilieHHs. Moro
BUKOPUCTOBYIOTb ANS1 NPOEKTYBaHHSA CUCTEM OManeHHs, BeHTUnsuil Ta
KOHOMUIOBAHHSA, WO 0cobnnBo BaXnmBo Ans OogPiCHUX NPUMILLEHb Knacy
A. Tlpn UbOMY HaBaHTaXXeHHS CUCTEM oOmnarieHHs MNOBMHHO BigMNoBigaTn
craHgapty EN 12831 [21], a oxonogxeHHs ctaHgapTty prEN 15243 [22].
Kpim Toro craHgapt [20] HOpMye 3HaAYeHHA MNapameTpiB BHYTPILIHLOrO
cepefoBuia  odiCHOro  nNpuMilLleHHs  (TemnepaTtypu,  BeHTUnAuil,
OCBITIIEHHS).

€sponencoki ctaHgapt™m EN 13182 [23], VDI 3804 [24] ypaxoByOTb
BA/IMB CTYNeHs TypOyneHTHOCTI MOBITPA Ha cepefHlo LOMYyCTUMY WOro
LWBWOKICTb, HAJATb METOAUKY BUMIpPIOBaAHHA NapameTpiB MIiKpoKnimaTy B
0(PiCHOMY MPUMILLIEHHI, @ TaKOX KnacugikyroTb NOBITPOMPOBIgHI CUCTEMM.
Hanpuknag 3a ctaHgaptom EN 1264 [25] 3a OonoMOrow rpaHuyHol
TemnepaTypu nignorn HOPMYETbLCA nNepenag Temnepartyp NOBITPSA MiX
LLIMKOMOTKOHO | FONI0OBOKD NPaLio4Ooro.

Taknm 4YMHOM, HaBeEHI BULLIE MDKHAPOAHI Ta HauioHarbHi cTaHAapTyU
[03BONATL  0bpaTM  napameTpu  MikpoknimaTy, Wwo oOyMOBIOTb
KOMMOPTHI yMOBM npaui B OdiCHUX nNpuMilleHHAX. BOHM BpaxoByTb
XapakTep TennosigyyTTa opraHiamy npawo4yoro (XonogHo, KoMOpPTHO,
XapKo) Ta CTyniHb PyXNMMBOCTI MNOBITPA (3agyxa, KOMAOPT, HaABHICTb
npoTary).

BucHoBKU
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1. [llpoBegeHo aHania BMMOr MiKHaApPOOHWUX CTaHOapTiB Ta
3anponoHOBaHO METOAN, AKi OO03BOSIAIOTL aHanisysaTu Ta po3paxoByBaTu
napameTpu MiKpoKriMmaTy 0iCHOro NpUMiLLEeHHS.

2. [10 OCHOBHUMX NMapameTpiB, AKi POPMYIOTb KOMPOPTHI YMOBU npaui
BiIHECEHO: TeMmnepartypy, BOJIOTNICTb, AKICTb noBITpA Ta
€eneKTPOBUNPOMIHIOBAHHS.

3. [Ona KiNbKiCHOro OUiHIOBAHHA YMOB nMpaui 3anponoHOBaHO
O4HOYaCHO BUMKOPUCTOBYBATM [Ba MOKa3HMKA: OYiKyBaHY cepefHI0 OLiHKY
CTyNneHsa  KOoM@popTy Ta  OYiKyBaHMM  BIOCOTOK  He3agoBOMEHUX

MIKPOKiMaTOM.
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The article considers the collisions of the transformation of social
space in the conditions of media reality, which determines the
configuration of the existence of modern society. It turns out that hypertext
is a new principle of organization of human social existence. It is
emphasized that this situation leads to the emergence of new forms of
interaction of the constituent elements of the system "man - society -
culture”. It turns out that hypertext will get new opportunities: it establishes
new forms of interaction, changes the rhythm of life, value systems, and
so on. The latter is no longer exclusively a component of the Internet
space, it becomes life itself. As a result of this situation there is a
transformation of both social space and cultural practices of the person;
the gap between natural, social and technological is widening.

Key words: man, society, information space, hypertext, media
revolution, media virus.

lNMununenko CeimnaHa, [inepmekcm SK BUKIUK couiallbHOMY

npocmopy 8 KOHmMekcmi MeOditiHOI  pearnbHocmi /  XapKieCcbKul
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HayioHanbHUU nedazoaiyHul yHieepcumem imeHi . C. Ckosopodu,
Xapkie, YKkpaiHa

Y cmammi po3sansdarombcs Konisii mpaHcghopmauii couiarnibHoO20
npocmopy 8 ymosax MeldiapeaslbHOCMI, sika 6U3Hadyae KOHgbicypauito
ICHygaHHS cy4YacHoz20 cycrninbcmea. [oeodumbcs, Wo ainepmekcm
gucmyrnae HO8UM MPUHUUINOM opaaHi3auii couiaribHo2o0 6ymmsi f1lo0UHU.
[idkpecnroembcs, WO us cumyauisi npu3eooums 00 8UHUKHEHHSI HOBUX
¢opm  83aemo0ii ckradosux erfieMeHmie cucmemu  «/1t0OUHa —
cycninbecmeo — Kynbmypay. [inepmekcm ompumMmye HO8i MOXTUBOCMI:
gcmaHoene opmu 83aemoldii, 3MIHIOE pumm Xumms, cucmemu
uiHHocmeu mowo. [linepmekcm He € 6inbWe BUKMTIYHO CKI1ado8oo
IHMepHem-ripocmopy, 8iH NepPemeopPrEMbLCA Ha came Xummsi. YHacniook
uiei cumyauii 8idbysaembcsi mpaHcghopmMmauisi K coyiaribHo20 rpPocmopy,
mak | KynbmypHUX [pakmuk JioOUHU;, [1OCUTIOEMBCS pPO3pu8 MiX
MPUPOOHUM, couiallbHUM ma mexHOI02iYHUM.

Knto4osi crioga: ntoduHa, cycrinnbcmeo, IHgopmauituHul npocmip,

2inepmekcm, mediapegosntouis, mediasipyc.

Bctyn. CyyacHicTb iHgopmaLuinHOro cycrninbctea 3acBigyye 3MiHY
BbaratbOx napagurm, cepepn siKUX YirlbHe Micue 3armae npobnema TekcTy.
Hes3Baxatoum Ha Te, Wo heHOMEH TEKCTY BUBYAETbCA BaratbMa Haykamu
(niHrBiCTMKOIO, CEMIOTUKOK, MNCUXONMOriE, JIOrKOK, KySbTYpOrorieto
TOWoO), npobnema rinepTekcTy, O3HayeHa B KOHTEKCTi CTaHOBIIEHHS
iHbopMaLinHOT UMBINi3auil, 3yMOBMIOE MOLWYK HOBUX AOCHIOHULBKNX
napagurm woao0 OCMUCIIEHHS TpaHcopmMauinHMX NpoueciB Cy4acCHOCTI.
Lla cuTyauisa nos’dA3aHa 3i CTAHOBMEHHSM HOBUX OPM peanbHOCTI
(TexHONOrivyHOI, BipTyanbHOI, MELINHOI TOLLO), AKi pernpes3eHTyTb HOBY
KOHpirypauito KynsTypu. BigbyBaeTbcsi CTAaHOBNEHHA HOBOro coLiaribHOro

NpoCTOpY, L€ CKNaZoBUMW € He nuwe CnifibHOTKM 4n cyB’ektn, ane w
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TEXHOMOoril Ta TexXHOMOoriYyHi NPUCTPOI, SK oboB’A3KkoBa yMoOBa JIOOMHMU
nodatky XXl crt. LA cutyauia cBiguntb npo Haas3BuyanHe 3HaYeHHS
iHbopMmauii B COLIOKYNbTYpHUX npouecax, [fe OCTaHHA nocTae
Ge3nepepBHMM NpoOLLECOM, HKMA He Mae obmexeHb. Ha aymky
M. KacTtenbca, iHpbopMaLinHUI MNPOCTIP  CY4YaCHOCTi  3HaMeHye
dyHOameHTanbHi  3MiIHW  yCiX cdep KUTTERIANbHOCTI  couianbHoI
cninbHoTK [1, €. 353]. Y uboMy 3B’A3Ky npobnema rinepTekcTy BUCTynae
HOBOIO MaTpuLEelo B3aEMOAIN CKIagoBMX CUCTEMU «NOAMHA — CYCNiflbCTBO
— iH(popmauisa»

AHani3 octaHHINW gocnimxeHb i nyonikauin.

CTaHOBMEHHA iHbopMaLiNHOrO NPOCTOPY 3acBigyMNo MOsIBY TaKoro
dpeHOMeHY 4K TrinepTeKkcT, BU3HA4YeHHS SKOro Hanexumtb T.Henbcony.
AHani3 rinepTekcTy B KOHTEKCTi pinocodii nocTMogepHiamy O03BONUB
BU3HAYUTU OCTAHHIN AK HOBY MaTpPULI0 TEKCTY, WO Big3HAYaETLCA HOBUMU
B3aEMOLIAMN CKNaZoBUX CUCTEMU «JIIOAUHA — KyNbTypa — TeKCT» [2]
NinrsicTnyHMn noBopoT («linguistic turn»), 3aBaskM SkOMy Oyrnv BU3HAYEHI
Taki MakcuMmu, K «MoBa — ocensa moro 6ytta» (M. Manperrepa), «yce /
bytts — ue mosa» (XK. ®. JlioTap), 3ymMOBMB HOBUW MOrNsS4 Ha CBIT,
apTuKymnoBasLn npobriemy 6yTTS B KOHTEKCTI «MOBHUX irop», yHacnigok
4YOro CBIT MOCTaB €AMHUM TEKCTOM, «YUTAHHS» SKOrO0 € MOXIUBUM
LINAXOM KOMYHiKaUil, Ail, KOHCTPYyOBaHHS, BUPOOHMUTBA, CTBOPEHHA
Towo. HesBaxawoum Ha Te, wo T.HenbcoH o06rpyHTYBaB KOHUENT
rineptekcTy B cepennHi XX cT., meginHnn nosopoTt (B. CaBuyk) [3] Ha MexXi
TUCAYONITL 3a3Ha4YMB MHOXWHHICTb IHHOBaAUIMHUX KOHUenTyanisauin

OCTaHHbOro [4]. Tak, rinepTekcT BUCTyNae CBOEPIAHMM NOCEPELHUKOM MiX

NIOOUHOK Ta IHJOpMaLien, Ha KwWTanT «rinepTtekct — IHTepHeT —
aBTOPCTBO», «rNEPTEeKCT — TEeXHONOril — KynbTypHi aHTPOMOTEXHIKN»,
«rinepTekcT — nguHa — iHdopMaLiiHe CycninbCTBO», «rinepTekcT —

Meaia — nogunHa» TOLLO.
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dopmMmynoBaHHA MeTU cTaTTi Ta 3aBAaHb.

MeToto cTaTtTi € aHania TpaHcgopMauiMHMX NPOLECIB couianbHOro
NPOCTOPY Ta BMU3HAYEHHSA 3MiH, AKMX 3a3HaKTb COLIOKYNbTYPHI NMPaKTUKU
NMIOOWHM B KOHTEKCTI CTaHOBMNEHHAM MefiapeanbHOoCTi. [ocAarHeHHs
noctaesneHol MeTun nepegbayae, no-nepwe, adHania @QeHoMmeHa
rinepTekcTy B METOAOSIONYHIM ONTUUi MediMHOro noBOpPOTY; Nno-apyre,
BU3HAYEHHS XapaKTepHUX pUC MediapeanbHOCTi, SKi 34INCHIOTbL 3HAaYHUN
TUCK Ha couianbHe OyTTa MguHW; MNO-TpeTe, aHani3 rinepTekcty SK
Mapkepa TpaHcdopmMauil couianbHOro npocTopy.

Buknaa ocHoBHOro martepiany AocnifKeHHs.

Y cyyacHomy iHpopmauinHOMY CycninbCTBi BaroMMM YUHHUKOM
Xuntta/ OyTTS CTaloThb Mefdia, Npo WO cBigyaTb YUCNEHHi nybnikauil sk
3apybikHMX, TaKk i BITYM3HAHUX HAYKOBLIB; MPOrosiolyeTbCHA enoxa
meginHoro nosopoTy («Medial turn»). 3ayBaxxmmo, WO OCMUCNEHHA LMX
3MiH 6yno npeseHToBaHO M. MaknyeHom, XK. bogpigpom, H. JlymaHom,
. Pawkogppom, M. Kactenbcom, E. Todnepom Ta iHwuMK. Tak,
M. MaknyeH ogHWM i3 NepLnx HaronocuB Ha IHHOBALIMHIA CKNagoBiu
Me[ia Ta nigkpecnus, no-nepLue, yHiBepcarnbHy posib Mefia B iCTOPUYHOMY
npoueci, no-gpyre — IXHW 30aTHICTb A0 TpaHcdopmauil, no-Tpete —
TpaHcdopmaLilo CKnagHUKIB CcycninbCTBa B pes3ynbraTi TpaHcdopmauil
Media, Wo CBigYMTb NpPO IXHIK ambiBaneHTHMN 3B’A30K. CBOW
dinocodCcbKy AOKTPUHY BiH BUKMaB y npaui «lanaktuka N'yteHbepra», e
3a3HayuMB, WO «CYCNifIlbHUA PO3BUTOK OOYMOBMIOKTE HE 3POCTaHHA
BUPOOHNYNX cun, He 3MiHa bopM BNacHOCTi, a 3acobu 3B’A3Ky, Mefia, Ha
nigcraBsi AKMX BiAOyBaeTbCA ChinNKyBaHHA nogen» [5, c. 33].

. Pawkodd, aHanisytoum 3MiHy KynbsTYpHOro cepenoBuLla NIOAUHN,
BUKOPUCTOBYE KOHLENT «MefiaBipyc», SIKMA, Ha MOro AyMmKy, Bignosigae
TUM TEeHOEHLUIAM, SKi XapaKTepHi Ans iHopmMaLinHoro npocTopy MedinHol

peanbHOCTI, B SKUA NIOANHA «3aHYPIOETLCA» LWOXBUNUHW. BiH okpecnus
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HaCTYMHi iHHOBaLiNHI Mogycu cTpateriv aHanidy megia: 1) megia — HoBUM
XUTTEBUW NPOCTIP, WO YNo#ibHETECA NPUPOAHOMY CepenoBuLly, ae
LMPKYNIOTL iHopmaLis, obpasn Ta igel; 2) iHbopmauinHe cepenoBuLle
NnoB’s3aHe i3 couianbHUM cepefoBuLLeEM Ta TeXHOCHEPOD, PasoM 3 HUMMU
BOHO 06cCryroBye ekOHOMiYHe BUPOBHMUTBO. BiH Haronowye: «Mu xusemo
B €roxy, KOnn LiHHICTb AaHux, obpasiB Ta igeonorin nepesepLlye LiHHICTb
MaTepianbHUX HagbaHb i hisnyHoro npoctopy. <...> Into3ia 6e3mMexHOoCTi
He3aBOMOBaHUX TEPUTOPIN 3pyMHOBaHa HasaBxgu. BinbHoOro npocrtopy
npocto Oinblle Hemae, KOmoHidyBaTu bBinblie Hivoro. <...> Megia, wWwo
Ge3nepepBHO pPO3LLNPIOOTLCS, CTann CnpaBXHIM MiCcLeM iCHyBaHHA —
NPOCTOPOM, HACTINIbKN X pearnbHUM i, O4eBUOHO, HEe3aMKHEHUM, SKOK0
Byna 3eMHa Kyns m’STCOT pPOKiB TOMY. Llen HOBMI NpOCTip Ha3MBa€ETbCA
iHbochepor. IHdochepa, abo “megia-npocTip” — HOBa TepuTopis,
BiAKpUTa Onsa NoACbKOI B3aeMOAil, PO3LUMPEHHSI EKOHOMIKM i, 0cobnunBo,
ana  couianbHUX | NOMITUMHMX MaxiHauin. Bona crtana Hawum
€erNeKTPOHHUM KOHJbepeHLU-3anom...» [6, c. 6].

[ocnigHuk nigkpecnoe, Wo Brnaga NOAWHM NoB’A3aHa 3i 3g4aTHICTIo
yCniLWHO nNpe3eHTyBaTn cebe B iHpopMaLinHoMy cepenoBuLLi. 3MIHIOETLCSA
couianbHUM cTaTyc, couianbHUM MNPOCTIP, 3MIHIDETLCA KOHLenTyanisauid
couianbHOro, WO TMPOBOKYE 3HUKHEHHA O6yab-SKMX KOHTUHEHTanbHUX
FOPU3OHTIB. YCe nocTae Mefia — nopgia, TexHonorid, BidyanbHun obpas,
ceKcyarnibHUM CKaHgan ToLwo, NPoAYKY4YN 3alikaBreHicTb / 3a4apoBaHIiCTb
HUMKW. BigTenep couianbHUN NPOCTIP OKPECETLCSA MNPUBaGNUBICTIO,
cnokycot, baxxaHHAM. BinbyBaeTbca TpaHcopmMaLia couianbHOT MaTpuu,
Ha 3MiHY $KOI 3Ha4YHUW TUCK 3A4INCHIOKTbL npouecu rnobanisadii Ta
TexHonorizauii cyyacHocti. Lle ogHielo nNpobrnemMo  NOLMPEHHS
MegiaBipycy € BIiOCYTHICTb OBMeXeHb, WO MOXe BUKIMKaATU 3HayHi
AECTPYKTMBHI 3MiHM K OCOBUCTOCTI, TaK i couianbHoro npoctopy. Ha

aymky M. KacTenbca, ycyBaeTbCA KOHTPOSIb, 3a KWW paHille Bignosiganu
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coujanbHi IHCTUTYLT; 3aTBepLKYETbCA NPUHLNN BCEA03BONEHOCTI [6].

C.JNlew [7] ogHum i3 nepwmx 3a3HayuB, LWO iHTEHcudikauis
iHbOpMaLiMHNX NOTOKIB Mae HEKOHTPONbOBAHUI XapakTep. Y uin cuTyauii
FOfIOBHUM MOCTaE MNPUHUWUN «TyT-i-3apas», WO He nule CTBOPHE HOBI
MOXITMBOCTI TpaHcn4auil, ane h QopmMye HOBi BUMOIM [O couiarbHUX
CMIfIbHOT, AiSANbHICTb AKMX Bce bBinblue 3MilyeTbCs B |HTEpHET-NpoCTip.
Lle cTeoptoe intosito cBoboan noanHu, a npoaykoBaHi nwogbMn obpasm i
3HaYeHHs CTalTb 3MICTOM HOBOI peasnibHOCTi, 3aKOHOMIPHOCTI PO3BUTKY
AKOI Lle He BU3Ha4eHi. ICHywo4Ya NIWHHICTL YyCyBa€e KynbTypHi B3ipui,
BHACNigOK 4oro (OpPMYETLCA CBOEPIOHUN  «MIKC», SAKUA BUCTYNae
CEHCOYTBOPKOKYMUM YMHHUKOM HOBOro npocTtopy. 30epiraHHA Ta MoLlyK
iHbopMmaLii, pegaryBaHHsA Ta Knacuduikauil TEKCTiB, «rpa i3 naMm’aTTio» 3a
AOMOMOrord  UMGpPOBMX NaM’ATOK — Yyce LuUe Bignosigae cutyauil
NOCTMOOEPHY $SK MHOXWHHOCTI, WO BMMarae Big JIOOUHU MNOCTINHUX
nepeMmnKkaHb Ha pi3Hi couianbHi cuTyauil, couianbHi KOHTeKCTW. [laHye
NPUHLMN PEKOHCTPYKLT, irpoBoOI Ta iPOHIYHOT EKINEeKTUKN,
rinepTekCTyanbHOCTI TOLWO, SKAW MOWMPKETLCA AK Ha NIOOUHY, TakK i
CYCnifbCTBO B LifiOMYy.

lHpopmauinHa cyyacHiCTb  ycyBae  HeOOXigHiCTb  nanepoBuX
nyonikauin, 00 ronoBHUM BUCTYNae BIpPTyasbHUA NPOCTIP, 3MiHKOKYK
3HayeHHs / pO3yMiHHA MOBM Ta MOBJIEHHS, YNTAHHS TEKCTY W BriacHe cam
TekcT. lNoctae HoBun apxiB (M. ®yko), 3a 30epexeHHs sKoro BigTenep
Bignosigae BcecBiTHA Mepexa. KoMmyHikatuBHa Aid NepeTBOPOETLCA Ha
Aito  rineptekcty. [inepTekcT, 4K pes3ynbTaT HOBITHIX iHOPMaLUIMHNX
TEXHOMOorin, OEMOHCTPYE CBOE OyTTA B Pi3HMX BUMIipax, nNpoTe i cama
noauvHa, sk seaxae M. Kactenbc, € cBoepigHumM rineptekcTom [1].

CborogHi Bce ©Oinbwe yBarm nNpuAINAeTbCA  riNepTEKCTOBUM
cuctemamu, y  3B'A3KY 3 IHTEHCUMBHUM  PO3BUTKOM  KOMYHiKaLiMHNX

TexHonorin. Llga cuTyauia 34IMCHI0E 3HAYHUMMA  TUCK Ha  KymnbTypy,
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TpaHcdopmytoum T1i. BapTo nigkpecnutn, WO Hacnigkn uiei cutyauil
AOCUTb CynepeynuBei, MICTATb HAK OMTUMICTUYHI, TakK | MNeCUMICTUYHI
NOrNs4n, BUCNOBMOKTECA OYMKU LLOAO MOCUMEHHS B3aeMofil cuctemu
«JII0ONHA — MaluMHa», WO MOXe MaTu 3Ha4yHi Hacnigkv Ong npupoau
noanHn. Tak 3as3HadaeTbCsl, WO BiAbOYyBaeTbCA CAPOLWEHHA YU HaBiTb
3aMiHa MOBW TEXHOMOrigMN, $Ki He nuwe CrApocTATb MOXIUBOCTI
TpaHcnAuil iHpopMmauii, ane n 3aMiHATb YCi iHWI MOXNUBOCTI iCHYBaHHS
OCTaHHbOI.

AKTyanbHiCcTb UmMX igen 3acseiguus «IT-coopymy», wo Bigdysca B Kuesi
23-24 TpaBHa 2019 poky [8]. Popym MaHipecTyBaB He nulle HOBI
TEXHONOTIi1, ane 1 HOBITHI IHCTPYMEHTarbHI MOBHI NPaKTUKKU, akTyanbHICTb
KOMM' IOTEPHOT rPaMOTHOCTI. Tak, TEKCTyanbHUN Xapakrep
IHCTPYMEHTasrlbHNX MOBJIEHHEBUX NPAKTUK BUABNAETLCA B TaKUX O3HaKax,
sk GaraTopiBHeBa iepapxisi, IHTEPaKTUBHICTb, MIHMIMBICTb, MO3al4YHICTb,
BipTyarbHICTb.

[HHOBaUiMHI Mefia MaktTb BUCOKY MPIOPUTETHICTL:  MOXIMUBOCTI
LWIBMAKICHOrO MOLUYKY i TpaHcnsAuil pisHOMaHITHOI iHpopmMaLii, He3anexHo
Bi Bi4CTaHi; MOXIMBOCTI rNepTeKCTOBOI KOMMNO3UUii B IHTEPAKTUBHOMY
pexumi;  MyrnbTUMeLiHE  NEepeTBOPEHHA  OaHuX,  MNOPTATMBHICTb
obnagHaHHS i KOMQOPTHICTE YMOB MOr0 BUKOPUCTaHHSA. Ane rofloBHOK
ocobnuBICTIO € 3MiHa BeKTOpy TpaHcnsauil iHopmauil. Ha BigmiHy Bifg
Tpaguuininx 3MI, WO pO3NOBCOOXYIOTE IHGOPMAaLilD  OLHOMNIHIMHO
BepTUKanbHO (3BepXy BHM3, BiJ OOHOro [mkepersia 4O MacoBOl ayauTopil),
OHMaWHOBI KOMYHiKaLil CTBOPKOKOTbL FOPU3OHTamnbHIi 3B'A3kM B 6e3nivi
HanpsMkiB. Megia Mikcye, nepenomsitoe, CTBOPOE HOBUI obpas Toro, Lo B
yMOBax CbOroOfEeHHS MOXe BuUCTynatM npusabnusum. Megia BTinoe
NPUHLUUNM KOMaxy, Oe BCi eneMeHTU KynbTypu CTalTb PIBHOLIHHUMW.
OcobnuBo AcKkpaBO Le NPe3eHTYETbCH IHAYCTpie po3sar 3 11l ePeKkToMm

CUMYINSKPIB  CNOXmMBaHHSA. CbOrogHi cycninbHa akTyanbHICTb TOro 4w
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IHLWIOro npegmMeTa KyrnbTypu BUMIPHOETLCH, Hacamnepes, nonuTtomM Moro sk
ToBapy. Megia cnpusie LWBMOKOMY PO3MNOBCIOAXKEHHIO HOBUX MPOLYKTIB
KyNbTYpW, YN TO KHWUra, 4m TO KiHOinbMm abo crtattda. Takum YnHoM, megia
y BCil CBOIN 6araTo3HA4YHOCTI CTBOPIOTbL MO3alYHWW CBIT KynbTypu. Y
HbOMY BIACYTHIM pyX Big pedi 0O pedi, Bi4 AYMKU 0O OYMKU, Big KapTUHU
Ao kaptuHu. CyyacHa KynbTypa — macwTabHa gobipka croxeTis, obpasis,
BUAOiHb. [MopywlyeTbCa ysaBMEHHA NPO HEe3BOPOTHICTb TUX MpPOLECIB, SKi
BinbyBalTbCs B XUTTi, (POPMYETbCA MNEpPEeKOHaHHsA, WO Oyab-AKky aito
MOXHa cKkacyBaTu, MOBEPHYTU Ha3ag, WO 6yab-AKNN BUNHOK MAE 3BOPOTHY
Ao, WO cTae NpuymnHo Baratbox npobnem y pisHMX cepax xuTTa. Lia
cuTyauisi CynpoBOLXKYETbCA abcontoTusauieto cyb’ekTuBiamy, npoTe
noanHa noctae B AKOCTI, K cyb’ekTa, Tak i 06’ekTa.

BinbyBaetbca BipTyanisauis BCbOro XuTTsa noguvHU B Uinomy [9].
deHoMeH BipTyarnbHOI KyfbTypuM B Cy4YaCHWUX COUIOKYNbTYPHUX YyMOBaXx
BUXOOAUTb 3a MeXi 1I  YCBIAOMMNEHHA BUKMIOYHO SK  TEXHIYHO
KOHCTPYMOBAHOro iHTEPaKTUBHOINO cepenoBulla, SKe CTBOPHE edekT
NPUCYTHOCTI NoAUHWU. BUHMKalOTL BipTyasibHi CRINIbHOTU, YYACHUKU SKUX
NepeopiEHTOBYIOTLCA Bif B3aemofii peanbHUX CyO’eKTiB OO KOMYHiKauil
BipTyanbHMX nNapTHepiB, Ae [OOMiHYITb «O0B0’€KTMBOBAHI» BHYTPILLHI
obpasn cBiAOMOCTI pi3HMX onepaTopiB (cnocTepiradiB), SKi B3aEMOAIOTb
MK coboto. CTBOPKOKOTLCA BflacHa MOBa, 3aKOHW, LHHOCTI, NPUHLMNK
B3aemogii, a notpeba y BM3HaAHHI B TaKOMY CMNiBTOBApPUCTBI BUABNSAETHCS
yacoMm Oinbll 3Ha4YyLlOl, HDK pearnibHi couianbHi 3B’A3KW, WO BXe
cknanucs. PeanbHe cycninbCTBO PakTUYHO BTpayae KOHTPOSb HaL LUMMuU
iHOWBIgAMMW, OCKINbKM BOHU XMBYTb BIiAMNOBIAHO OO HOBUX LIHHOCTEW
BipTyanbHOI  CRiflbHOTW, A€  nigkpecnoeTbca  6araTOBUMIPHICTD,
3BOPOTHICTb,  PIBHOCMPSAMOBAHICTb |  HECKIHYEHHICTb  CTBOPHOBAHOI
peanbHocTi. OcobucTicTb No3uuioHye cebe B SIKOCTi CBOro rnepcoHaxy Yy

BipTyanbHOMY CBITi, @ BipTyaribHa KynbTypa CTae 3arafibHOK KyNbTYPHOIO
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NPaKTUKOK Ccyb’ekTa, MOPOXKYIOUM MHOXMHHICTE KYIbTYPHUX CBITIB i
mMoaernen cyd’eKTUBHOCTI.

[inepTekcT  BWUCTyNae  HOBOK  TEKCTyanbHOK  Mapagurmoto,
OPIEHTOBAHOK HAa MHOXMHHICTb MOTOKIB iHoOpMaLii, WO Jo3Bonde
BM3HAYMUTU OCTaHHIM B SKOCTi HOBOro Crnocoly couianbHOT KOMYHiKauil K
Megia. [Jonaetbca ysaABMIEHHA NPO TNepTeKkCT AK MOXITMBOCTI MUTTEBOIO
nepexony BiO OOHOrO TeKCTy Ao iHworo, ©6e3 notpebu 3anuwatu
BUCXIOHWN TEKCT. BigTenep BcA couiarnbHa peanbHICTb NOCTae couianibHUM
rinepTekcToMm, WO CTano MOXINBUM Yy 3B’SI3KY 3i CTAHOBJTIEHHAM [HTEpHeT-
NPOCTOpPY, KU MOCTYNOBO NOrMMHAE 06’€KTUBHY peanbHiCTb. Tak NoauHI
BCE BaXKye BIiAHANTU PI3HULUIKD MK peanbHUM Ta YABHUM, CMpPaBXHbOM
nogieto Ta 1l cumyngakpom. Ll cuTyauis BnnuBae Ha 34aTHICTb NIOANHU
BECTM BHYTPILWHIN fgianor i3 cobot, Wo MoXe MaTh OOCUTb HeraTuBHI
Hacnigkn. [edopmMyroTbCa 3BUYHI CTOCYHKM MK JIlOObMU, afXe nioguHa
NoYnHaE nepexuBaTn CTOCYHKN B Mepexi.

Bytta cTrae couianbHOK  pearnbHICTO, HKa  Mpe3eHToBaHa
apxiTekTypoto couianbHoro npoctopy. MoBa ©ge npo Mepexi, ki
NepeTUHaTbCA 1M «OXOMMKTb» CcouianbHy pearbHiCTb, BigbyBaeTbCs
YTBOPEHHS CBOEPIOHOrO rinepTekcTy npoctopy / nangwadTy. Y uboMy
KOHTEKCTI BapTO 3BepHyTMCA A0 couionoriyHmx norngagis 1. bypabe,
KOTPUN 30CepeKye yBary Ha KOHCTPYKHOBaHHI coLlianbHOro npocropy, ae
OOHUM i3 KOHCTUTYTMBHMX KOHLENTIB € MOHATTA «rabiTyc» s§K Micue
nepeTMHaHHs 6aratbox Mepex. Moro OcHOBHa MO3WLiA nonsrae B
HacTynHomy: «[labiTyc € ogHO4YaCcHO CUCTEMOK CXeM BUPOOHULTBA
MNPaKTUK i CUCTEMOIO CXEM CMNPUMHATTA i OUiHIOBaHHA npakTuk. B obox
BUNagKkax Ui onepauii BUCNOBMOKTL coLianibHy No3ulito, Y sKin BiH 6yB
cthopmoBaHUI. YHacnigok uboro rabityc BUpobnae nNpakTukK i yABNEHHS,
AKi nigaatTbes kKnacudikauil Ta 06’eKTMBHO AndepeHUinoBaHi, ane BOHU

CI'IpMI?IMGPOTbCFI 6e3nocepep,Hbo K Taki nuwe TUMKU areHtamu, KOTpi
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BOMOAII0Tb KOAOM, cXxeMaMu Knacudikauii, HeobXigHMMK ONA PO3YMIHHS 1X
couianbHoro ceHcy. Tak, rabityc mae Ha yBasi sens of one’s place
(BiguyTTa cBoro micus), ane we i sens of others ’place (no4yTTa Mmicus
iHworo)» [10, c. 75]. TonoBHOO  nocTae npobnema  «NO3HAYEHHS
NPOCTOPY», «KapTtorpadiyHoil YMTabenbHOCTIY, LLO BUMarae
NepeoCcMUCIIEHHA LWN@PIB | TEKCTiB, WO pPe3oHye 3 3 po3gymamu
M. Kactenbca LWWOAO Cy4acHOCTi fK «npocTtopy noTokiBy [1]. OcTaHHi
dOpMYIOTb CBOEPIAHI FNEepTEeKCTU, AKi 3MyLlleHa «4ntaTu» nguHa-Homas,
fKa CbOroAHi gepani 4vactiwe nosuvuioHye cebe gk nwoguHa-Typuct /
kocmonosniT. OcCTaHHA B nowykax posBar Bce Oinblie MNoQopPOXKYE,
cnpurMmarodn CBIT K CBOEPIAHMM KBecCT. [inepTekcT nocrae metagoporo
MHOXWHHOCTI Ta CMMBOSIOM pPO3MilleHHA OyTTs JNIAWHM Ha  PisHUX
NNOLWMHax, WO NOCTae YMHHUKOM KOHCTPYKOBAHHS LUTYYHOro NpPOCTOpY, Y
TOMY vncni 1 3emni, Tak K 3eMnsa — e TeX NPOCTip iCHYBaHHA NIOOUHN.
Taky cutyauito 3a3Havae angerrep: «ICHyBaHHA TYT — Lie KOXHOro pasy
iCHyBaHHS1 MO€, ocobucTticHe» [11, c. 165].

OaHuMm i3 KpuTepiiB couianbHOro NPoOCTopy NocTae Bidyanisauis, ska
nigKpecnoe npioputeT BidyanbHOro Hag BepbanbHUM, [OEMOHCTPYE
NEBHUN piBEHb IHXeHepil Ta Au3anHy. [pyrum KpuTepieM € NpUHLKUI
KOHCTPYKTUBI3MY, AKUN Bignosigae 3a MOXXINMBOCTI noanHn
BesnocepeaHbO BMNMBATM Ha couianbHy peanbHiCTb. Bigtenep nioauHa
BXX€ He € nacuBHWM CrocTepiradyeMm 3a CBITOM, BOHa aKTMBHO WOro
CTBOPIOE, MIKCYHOUM HagaHy M iHdopmadito. MNepen Hew BigKpMBalOTbLCA
HOBI MOXITMBOCTI, MPOTEe BCEe 4acTiwe noguHa «emirpye» B IHTepHeT, 60
BINbLWICTb AK NOBCAKOEHHUX, TaK i 3Ha4YMMUX LI nepeagpecoBaHO B
chepy BipTyanbHoro. JltoguHa nocrae cxemamu, TeKCtamu, CBITSIMHAMWU,
HabyBae HOBOI KOHQirypauii — BigTenep BoHa € BTINIEHHSM TiNepTeKCTY.

CouianbHnin NpocCTip BTpayae 4iTKy BU3HAYEHICTb. Tak, iHpopmauis B

pesynerati  napanenbHOl  TpaHcndauil 6eanidi  NoBIi4OMMEHb  PI3HUMMU
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KaHanamn 3B’si3Ky CTBOPIKOE KOMaXkoBe MOEAHAHHSA, WO YTBOPKETHCA B
rinepTekcTtoBuUx MOTOKax, BIQMOBIAHO OO0 4Oro MediapearnbHiCTb
«HaKMagaeTbCsa» Ha couianbHU  MpPoCTip, OTpuMye 6GeanepepBHUN
XapakTep, ane BogHo4ac — MiHNuBUK. lNpupogHe cepenosuLle «oanHa —
CyCcninibCTBO — BIAHOCUMHW» 3aMIHIOIOTLCA Ha WTYYHY «JIlogMHA —
KOMM'IOTep — iIHTEPAKTUBHICTbY.

JlloguHa Hapinsie couianbHUA MPOCTip cuMBOMamMuM M BIAMNOBIOHO
«NPOYMUTYE» NOro 3arieXHo Bif, CBOro CMPUUHATTSA, Bif Te3aypycy, Big CBOro
BNACHOro rinepTekcTy YM MEHTasIbHOI KapTu, HUM CTBOPEHMUX, LLUO MOXe
CYTTEBO BigpPI3HATMCA Big KOHQuirypauin iHwunx ocid. NonbCbknn JocnigHuK
. Boskoscbknn nigkpecnioe: «CycninbHe rnosie $iKk 03HayYeHa Mepexa
iHTepakuii, BapTocCTi, 3acobiB, HOpM TOLWO, CTano BigipBaHUM Big
pearnbHOCTI AiMCHOCTI “cepepoBuwa’ (TobTo Big PisMYHOro NPoCTopy, NOro
cuctemun, o6’ekTiB, OYOWHKIB | 3rpoMagpKeHuUX Yy HUX §ogen,
noain)» [12, c. 90]. lNinepTeKCT CTBOPKOE BNacHy kapTorpadito couianbHOro
NPOCTOPY, NPOTEe KOXHUW iHOMBIA NPOYNTYE NOro BiANOBIOHO 4O BIaCHOro
Tesaypycy, WO nuwe rMOoCUMNIE CUTyauilo MNAMHHOCTI B yMOBax
MefiapeanbHOCTI.

BucHoBKku.

HoBITHI TexHonorii Haganu HOBI MOXITMBOCTI CTBOPEHHS, TpaHcnAuil
Ta nepeTBOpeHHa iHdopMaLii, OKpecnmMBLUN MPUHLMNOBO HOBY hopMu
B3aemMogil. lgetbcsa npo iHTEpPaKTUBHMIA OOCBIA, SIKMW MNOCTaB rOSIOBHOMO
KyNnbTYPHOK iHHOBALIE B KOHTEKCTI napagurMu rinepTtekcty Sk matpuLi
iHbopMaLinHOT CBIOOMOCTI / MepeXxXeBOoro MUCHEHHSI Cy4YacCHOI fOL4UNHM.
Taki Mmapkepu rinepTekcTy, K dpparMeHTapHICTb, AeleHTpauid, 3MiHHICTb,
KOHTEKCTYyarbHICTb, HEBU3HAYEHICTb, € TUMWN YUHHUKAMMU, LLIO 3YMOBIIOOTb
NOCTiINHE CTaHOBSIEHHA / OHOBJIEHHS IHGOPMALUIMHOIO CyCninbCTBa, LWO
CYNpPOBOAXKYETLCA TpaHCcdopMaLieto couianbHOro npoctopy. OCTaHHIN He

nuuwe BU3HAYaETbCA Mepexel KOMYHIKaTUBHUX B3aemofin. BiH nocrtae
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HeBIAOINbHMM Bi4 MefiMHOI peanbHOCTI. [NepTekCT OTpUMYE 3HaYHWUK
KyNbTYpOTBOPYMI NOTEHLian: BCTAHOBITOE HOBI DOPMU B3aEMOAIi, 3MiHIOE
PUTM XWUTTS, CUCTEMW LiHHOCTEN Towo. [inepTeKkcT BinbLle He € BUKIOYHO
CKNagoBoK |HTepHeT-NPOCTOpPY, BiH NEPETBOPIOETLCA HA CaMe XUTTH, LWe

BinbLUe HiBENOYM NOAIN MK MPUPOLSHUM Ta LUTYYHUM.

Jlimepamypa:

1. Kactenbc, M. (2002). UHeopmauyuoHHass 3roxa: IKOHOMUKa,
obwecmeo u Kynbmypa. Mocksa: [b. n.]. 606 c.

2.  3ko, Y. OT WNHTepHeTa K lyTeHbBepry: TekcT u rmneptekct. URL:
http://www.gumer.info/bibliotek_Buks/Culture/Eko/Int_Gutten.php

3. Casuyk, B.B. (2013): deHomeH noBopoTa B kynbType XX| Beka.
MexdyHapoOHbIU XypHan uccriedogaHuu Kynbmypel, Ne 1 (10). 93—108.

4. OnwtenH B. Jl. BBegeHne B  MNEepTEKCT U rMNepTEKCTOBbIE
cuctembl. URL: http://newasp.omskreg.ru/intellect/f27.htm

5. MaknwaH, M. (2004). lanakmuka [ymeHbepza: ComeopeHue
yesiogeka rneyamHou Kyrnbmypbi. Knes: Huka-ueHTp. 432 c.

6. Pawkodd, O. (2003). Medua Bupyc! Kak non-Kynbmypa mautHo
go3delicmayem Ha sawe co3HaHue. Mocksa: YnbTpa-kynstypa. 363 C.

7. Lash, S. (2002). Critique of Information. London: Thousand Oaks
(Ca.): Sage Publications. 234 p.

8. Hanbinbwa IT-koHdepeHuia CxigHoi €sponu — iForum. URL:
https://it4Am.com.ua/2019/03/22/iforum2019/.

9. Heim, M. (1993). The Metaphysics of Virtual Reality. Oxford
University Press: New York. 175 p.

10. bypabe, I1. (2007). CoyuarnbHoe npocmpaHcmeo U cuMeosiudceKkasi
gracms. Couyuorozgusi coyuanbHo20 rpocmpaHcmea. CaHkt [NeTtepbypr,
2007. 150 c.

77



Innovative Solutions In Modern Science Ne 4(48), 2021

11. Xaunpgerrep, M. (1995). Wccneposatensckaa paboTta Bunbrenbma
Avnbtes n 6opbba 3a uMCTOpMYECKOE MUPOBO33PEHME B HaLW [HW.
Lecsamb doknados, npoyumaHHbix 8 Kaccerne (1925 e.). [Jea mekcma o
Bunbeenbme Junbmee. Mocksa. 137-201.

12. Boskoscbkuin, L. (2012). MeHmarnbHi kopdoHu 6 €sporni 6e3
KopdoHie. Kuis: Hika-LleHTp. 320 c.
References:

1. Kastel's, M. (2002). Informatsionnaya epokha: ekonomika,
obshchestvo i kul'tura [Information age: economy, society and culture].
Moskva: [B. i.]. [in Russian].
2. Eco, U. Ot interneta k Gutenbergu: tekst i gipertekst [From Internet
to Gutenberg: Text and Hypertext. URL http://www.gumer.info/
bibliotek _Buks/Culture/Eko/Int_Gutten.php. [in Russian].
3. Savchuk, V.V. (2013): Fenomen povorota v kulture XXI veka
[Phenomenon of a turn in the culture of the XXI century]. Mezhdunarodnyy
zhurnal issledovaniy kul'tury, Ne 1 (10). 93—-108. [in Russian].
4. Epshtein, V.L. Vvedeniye v gipertekst i gipertekstovyye sistemy
[Introduction to  hypertext and hypertext  systems]. URL:
http://newasp.omskreg.ru/intellect/f27.htm. [in Russian].
5. Maklyuen, M. (2004). Galaktika Gutenberga: Sotvoreniye cheloveka
pechatnoy kul’tury [Gutenberg’s Galaxy: The Creation of Human Printed
Culture]. Kiyev: Nika-tsentr. [in Russian].
6. Rashkoff, D. (2003). Media Virus! Kak pop-kul'tura tayno
vozdeystvuyet na vashe soznaniye [Media Virus! How pop culture secretly
affects your mind]. Moskva: Ul'tra-kul’'tura. [in Russian].

7. Lash, S. (2002). Critique of Information. London: Thousand Oaks
(Ca.): Sage Publications. [in English].

78



Innovative Solutions In Modern Science Ne 4(48), 2021

8.  Naybil’'sha IT-konferentsiya Skhidnoyi Yevropy — iForum [The largest
IT conference in Eastern Europe - iIForum]. URL:
https://itdm.com.ua/2019/03/22/iforum2019/. [in Ukrainian].

9. Heim, M. (1993). The Metaphysics of Virtual Reality. Oxford
University Press: New York. [in English].

10. Burdye, P. (2007). Sotsial’noye prostranstvo i simvolichsekaya
vlast’. Sotsiologiya sotsial’nogo prostranstva. [Social space and symbolic
power. Sociology of social space]. Sankt Peterburg. [in Russian].

11. Khaydegger, M. (1995). Issledovatel’'skaya rabota Vil'gel’'ma Dil'teya
i bor'ba za istoricheskoye mirovozzreniye v nashi dni. Desyat’ dokladov,
prochitannykh v Kassele (1925 g.). Dva teksta o Vil'geI’me Dil’teye. [The
research work of Wilhelm Dilthey and the struggle for the historical
worldview today. Ten lectures given in Kassel (1925). Two texts about
Wilhelm Dilthey]. Moskva, 137-201. [in Russian].

12. Voyakovs’kyy, D. (2012). Mental’ni kordony v Yevropi bez kordoniv
[Mental borders in Europe without borders]. Kyyiv: Nika-Tsentr. [in

Ukrainian].

Citation: Svitlana Pylypenko (2021). HYPERTEXT AS A CHALLENGE TO SOCIAL SPACE IN THE
CONTEXT OF MEDIA REALITY. New York. TK Meganom LLC. Innovative Solutions in Modern
Science. 4(48). doi: 10.26886/2414-634X.4(48)2021.5

Copyright: Svitlana Pylypenko ©. 2021. This is an openaccess article distributed under the terms of the
Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is
permitted, provided the original author(s) or licensor are credited and that the original publication in this
journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is
permitted which does not comply with these terms.

79



Innovative Solutions In Modern Science Ne 4(48), 2021

IV. COMPUTER AND ENGINEERING SCIENCES

DOI 10.26886/2414-634X.4(48)2021.6
UDC 004.94.
AHP-TOPSIS METHOD AS A COMPONENT OF INFORMATION
TECHNOLOGY FOR DUAL EDUCATION SYSTEM
Taras Lechachenko
https.//orcid.org/0000-0003-1185-6448

e-mail: tarasba@ukr.net

Ternopil lvan Puluj National Technical University, Ukraine, Ternopil

Conceptual mathematical model of human resource management
(HRM) in the field of personnel training is developed in this paper. The
developed model is the basis of information technology of dual education -
a component evaluating the students training in the company. The
information technology of dual education, which is being developed by us,
will integrate education and work in the system of dual education, will
solve the problem of cooperation between the company and the
educational institution. By the methods of multicriteria analysis the
proposed mathematical model of HRM describes the subsystems of dual
education: companies, students' academic achievements, criteria for
assessing the achievement of competencies by academic courses
learning. Intuitionistic fuzzy sets for the determination of the subjectivity of
assigning estimates by fuzzy trapezoidal numbers are modified, method of
adjusting assigned ratings by experts, taking into account subjectivity is
developed in this paper. The method for adjusting the subjectivity of final
estimates of the muilticriteria problem ranking depending on the aims of

the integrating system of ranking alternatives subsystems is proposed.

80



Innovative Solutions In Modern Science Ne 4(48), 2021

Numerical example of the TOPSIS method application taking into account
the subjectivity of experts and without it is presented.
Key words: fuzzy logic, analytic hierarchy process, dual education,

information technology, TOPSIS, Intuitionistic fuzzy sets

Problem statement. Information technology is an important
component of effective development in the age of information and
transformation economy.

There are problems of collaboration between the company and
educational institution in the dual education system (domination of one of
the stakeholders in the learning process) [1-3]. Companies in dual
education system can tend to save money and want to develop in the
student only those skills which are sufficient to perform his functional
dutie, as a result productive profitable learning in the company in particular
can be predominates and the academic component can be reduced. The
statement of problem is to construct the mathematical model of learning
evaluation in the company, which is based on the academic component of
training and is a component of information technology of dual education
system together with such components as: information portal, online
learning diary, tuition cost optimization, LMS (learning management
system), database, decision support in choosing a discipline.

The purpose and tasks of the article. The purpose of the paper is
to develop the mathematical model of comprehensive assessment of the
student’s academic achievement in the enterprise. This model is based on
the academic component, based on the method of multi-criteria analysis
TOPSIS, taking into account subjectivism.

To achieve this purpose, it is necessary: 1. Determine subsystems
and hierarchical structure for ranking alternatives; 2. Develop an algorithm

for determining the subjectivity of experts; 3. Develop a method to account
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for the inconsistency of the ranking subsystems; 4. Test the developed
model in practice.

The main material presentation. In this study, we use the
TOPSIS method to build a model for assessing student learning in dual
forms of education. The algorithm of TOPSIS method is described in
papers [4, 5], investigations based on this method are conducted in
papers [6, 7].

According to the developed modification it is proposed to

supplement TOPSIS method by determination due to AHP of weight
coefficients of inconsistency v, =(v,, p =1,n) of the subsystems of ranking

alternatives to the analysis purpose. After that it is necessary to calculate

the adjusted indicators according to the formula:

a(a,)=((1-d(a,))v,)+1Dd(a,) (1)

Improvement of the method in comparison with examples [6, 7] is
necessary, because the ranking alternatives in this conceptual model
belong to different assessment subsystems. The inconsistency of the
assessment subsystems properties affects the goal of analysis, shifting
the resulting indicators, requiring their adjustment. The conceptual model
in this investigation is applied to the assessment process (that is, it
involves repeated iterations of assessment during training) and is not the
final stage as in papers [6, 7].

In TOPSIS [4, 5] method algorithm of determining the degree of
alternatives belonging, we will add additional steps in order to determine
the subjectivity of experts. To correct the membership functions of
trapezoidal numbers of fuzzy sets, we take intuitionistic fuzzy sets as a
basis [8], and call them subjective sets. Let's determine the subjectivity of
the assigned assessments by experts-revisionists familiar with the subject

area of assessment. The stages of subjectivity determination are as
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follows: 1.Assigned trapezoidal grades R®=(r})=(qa,,b;.,c,;.d,;) in each

subject D=(d* )=(d' ,z=1,n) of the students A=(a’)=(a},n= L,n) is
evaluated for the subjectivity 4={(xu,(x)0,(x))}of underestimation and

overestimation, respectively. 2. Let us determine the accuracy of
assessment using score(S) - the function of subjectivity:

score(S)=u,(x)—o0,(x) (2)
3. Let us correct values of trapezoidal numbers taking into account the
assessment of subjectivity in the following way:

R = (ay—0,(x)by—(S)cy—(S)dg+uy(x)), u,(x)<o,(x) (3)
(ap+u,(x)b,+(S)ci+(S)d;—0,x)), u,x)>o0,x)

The experiment was carried out in order to assess the learning
outcomes of students majoring in 125 "Cybersecurity" of the dual
education mode at Ternopil lvan Puluj National Technical University for
the academic year. The proposed method was tested in three IT
companies UnderDefense, Cyberoo, Eleks for assessing student’s training
within companies. The assessment was carried out by experts from each
company. In each company, using T. Saati AHP (Analytic Hierarchy
Process) pairwise comparison, weights were determined by the relative
importance of criteria and sub-criteria (Table 1) - competencies and
subjects that form them - to solve the company's problems and, relatively,
its specialization profile. In order to perform the assessment based on the

TOPSIS method, it is necessary to eliminate the hierarchical structure of

criteria, thus "» =" ¥n [6].

Experts in each company assessed the alternatives (students
outcomes, assignments (which relate to academic subjects) that they
performs in the company) belonging to the sub-criteria using the linguistic
variables of fuzzy trapezoidal numbers. Thus, the alternatives belonging to
subcriteria in fuzzy trapezoidal numbers is represented in the form given in
Table. 2.
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Table 1
Coefficients of weighting criteria
UnderDefense
Coefficient Private
of relative Subcriteria Subcriteria | subcriteria
Criteria (competencies) criteria (subjects) coefficients | weighting
importance coefficients
GC1: Ability to apply Computer networks 0.37 0.03
knowledge in practical Programming
situations Foundations 0.57 0.05
0.09
Theory of probability
and mathematical 0.05 0.004
statistics
GC1: Ability to identify, Software
pose and solve development 0.68 0.02
problems of Foreign
professional purposes 0.03 language 0.25 0.009
Physics 0.06 0.002
PC2: Ability to use Foundations of
information and computer 0.80 0.44
communication technologies
technologies, modern 0.54 Mathematical 0.07 0.04
methods and models of analysis ' '
information security and Discrete 0.12 0.06
/ or cybersecurity. Mathematics ) '
PC3: Ability to use Numerical Methods 0.66 0.21
software and software-
hardware complexes of Fundamentals of
information security in 0.32 circuit theory, 0.33 0.10
information and signals and : :
telecommunication processes in
(automated) systems. electronics
Cyberoo
GC1: Ability to apply Computer networks 0.58 0.03
knowledge in practical Foundations of 0.35 0.02
situations 0.06 programming ] ]
' Theory of probability
and mathematical 0.05 0.03
statistics
GC4: Ability to identify, Software
pose and solve development 0.75 0.03
problems of 0.05 Foreign 0.19 0.01
professional purposes. language ' '
Physics 0.04 0.002
PC2: Ability to use Foundations of
information and computer 0.80 0.26
communication technologies
technologies, modern 0.33 Mathematical 0.06 0.02
methods and models of analysis ' )
information security and Discrete 013 0.04
/ or cybersecurity. Mathematics ' '
PC3: Ability to use 0.54 Numerical Methods 0.14 0.07
software and software- ) Fundamentals of 0.85 0.46
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hardware complexes of circuit theory,
information security in signals and
information and processes in
telecommunication electronics
(automated) systems.
Eleks
GC1: Ability to apply Computer networks 0.18 0.03
knowledge in practical Foundationsof 0.76 0.14
situations 0.18 programming " )
' Theory of probability

and mathematical 0.05 0.009

statistics
GC4: Ability to identify, Software
pose and solve development 0.77 0.45
problems of 0.58 Foreign 017 0.10
professional purpose. language ' '

Physics 0.04 0.02

o Foundations of

iFr)w ?o‘:-m':?il(l)ltny;g;se computer 0.75 0.13
communication technolog[es
technologies, modern 0.17 g/lnaatreszgatlcal 0.09 0.01
methods and models of y : :
information security and Discrete
/ or cybersecurity. Mathematics 0.15 0.02
PC3: Ability to use Numerical Methods 0.8 0.04
software and software-
hardware complexes of Fundamentals of
information security in 0.05 circuit theory, 0.2 0.01
information and signals and : :
telecommunication processes in
(automated) systems. electronics

When the values of belonging in fuzzy trapezoidal numbers are

obtained, it is necessary to multiply them with the weighting coefficients of

N

private criteria "> as a result, we obtain weighted fuzzy trapezoidal

numbers, the obtained values are normalized according to the method

presented in paper [6] of expression
d;_ =maxd;;v,n=]’n nz nz nz’-nz-nz’"nz d; 4 d;, ’d;, 4 d;,
Table 2
Fuzzy trapezoidal numbers of alternatives belonging
UnderDefense | Cyberoo Eleks c,
Subcriteria c c
(subjects) ! 2
Student «/ | Student 47 | Student 4
d, (8,9,10,10) | (7,8,8,9) | (8,9,10,10)
4, (7,8,8,9) (7,8,8,9) | (7,88,9)

85




Innovative Solutions In Modern Science Ne 4(48), 2021

, (7,8,8,9) (5:6,7,8) | (5,6,7,8)
, (4,5,5,6) (7.8,8,9) | (4,5,56)
a, (4556) |(8,9,10,10)| (4,5,56)
a, (8,9,10,10) | (4,5,5,6) | (8,9,10,10)
i, (8,9,10,10) | (8,9,10,10) | (8,9,10,10)
4, (5,6,7,8) (4,55,6) | (8,9,10,10)
4, (5,6,7,8) (78,89 | (56,7,8)
a (4,5,5,6) (7.8,8,9) | (2,3,4,5)
a (7,8,8,9) (5,6,7,8) | (7,8,8,9)

Using the normalized values, it is necessary to find fuzzy ideal
positive and fuzzy ideal negative solutions x* and x- respectively, i.e.
d: = pnaxd)n=1nf and “Z={’"W£’”=L_’1}. Thus in, we obtained the matrix of
ideally positive and negative solutions X* i X-. Let us find the distances of

alternatives by individual criteria to perfectly negative and perfectly

ngw ] 1 * *
positive solution by formula [10]: p sy )o [3(4x ~4=) "+ -0+ The
+(ept—d2 ) +(d=d2)?)

distance to the ideal negative solution is calculated similarly to the

coefficient % . Let us determine the distance of alternatives to ideally

positive and ideally negative solution by formulas: D*(af,)=\/i(D:(af,,X*)2
z=1

D‘(az)=\/ S (D (X )

z=1 And let find the integral index

D(al)=D"(a)+D (a’ D (a})

(ay)

by formulas: ) o(ay)= . The calculation results

are presented in Table 3.
According to TOPSIS methodology, the optimal alternative is a3

with index 0.60, the next is 4 with value 0.59 and % having value 0.55.
Let us recalculate TOPSIS algorithm taking into account the determination

of experts subjectivity using the algorithm of subjective sets proposed
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above. The assessment of experts on subjectivity using subjective sets is
presented in Table. 4. The results of adjusting the experts assessment by

subjective sets using formula (3) are presented in Table 5.

Table 3
Coefficients of alternatives approximation to the ideal solution
Alternatives | p"(a3) | D(ay) | D(ay) | olay)
Under[:;efense’ 057 | 0.83 | 1.40 | 0.59
Cyberoo, a3 0.55 0.84 1.40 | 0.60
Eleks, o} 0.64 0.80 145 | 0.55

Table 4

Assessment of subjectivity of trapezoidal membership functions

purpose
UnderDefense | Cyberoo Eleks c,

No ‘1 )

Student 4! Student «3 | Student 43
d, (0.10;0.30) (0.27;0.40) | (0.08;0.46)
d, (0.10;0.25;) (0.19;0.38) | (0.55;0.45)
d; (0.05;0.40;) (0.50;0.40) | (0.67;0.50)
d, (0.55;0.37) (0.48;0.55) | (0.32;0.20)
dg (0.50;0.24) (0.50;0.75) | (0.12;005)
dg (0.30;0.58) (0.09;0.05) | (0.18;0.42)
d, (0.08;0.14) (0.20;0.40) | (0.12;0.32)
dg (0.45;0.20) (0.35;0.18) | (0.07;0.20)
dg (0.63;0.34) (0.14;0.30) | (0.45;0.23)
19 (0.52;0.29) (0.24;0.50) | (0.48;0.15)
dp (0.40;0.68) (0.60;0.45) | (0.67;0.55)

The results of adjusted values from Table 4 using formula (3) are
presented in Table 5. After reapplying TOPSIS algorithm and using the

subjectivity-adjusted assessmenrs from Table. 5 we obtain the following

results of ranking alternatives, the optimal alternative is 4 \ith index 0.59,
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the next is “with value 0.58 and % with value 0.54. Analyzing these
indicators, it should be noted that in Ukraine the dual education system is
new, so its implementation in educational institutions should be based on
the adaptive basis. Due to this fact, the specialization of training in the
company (including the position, performance of duties, training
conditions) can not to some extent correspond to the students specialty or
vice versa. In order to correct this discrepancy, it is necessary to assess
the pairwise comparison of companies by AHP by competent experts from
the educational institution. Thus, as a result of the analysis conducted by
experts by AHP, the following coefficients of incompatibility of companies

or positions held, specialties of students in the educational institution are
established. The results of AHP application are as follows: '7- 0.19; "2 -
0.17; "3- 0.63. In order to correct the final result of alternatives, we use the
developed formula (1). Thus, after correction the alternative values the

will be as follows: ¢ - 0, 64 (Il rank); *(<2) - 0, 59 (Il rank); «%/ -0, 73
(I rank);

Table 5
Corrected trapezoidal assessments based on subjectivity

No UnderDefensec, Cyberoo c, Eleks c,

Student 4! Student 43 Student 3
d, | (7.70;8.80;9.80;10,10) | (6.60;7.87;7.87;9.27) | (7.54;8.62;9.62;10.08)
d, | (6.75,7.85,7.85;9,10) | (6.62;7.81;7.81;9.19) | (7.55;8.10;8.10;8.55)
d; (6.60;7.65;7.65;9.05) (5.50;6.10;7.107;7.6) (5.67;6.17;7.17;7.50)
d, (4.55;5.18;5.18;5.63) | (6.45;7.93;7.93;9.48) | (4.32;5.12;5.12;5.8)
d; (4.50;5.26;5.26;5.76) | (7.25;8.75;9.75;10.5) | (4.12;5.07;5.07;5.95)
d, (7.42;8.72;9.72;10.3) | (4.09;5.04;5.04;5.95) | (7.58;8.76;9.76;10.18)
d, | (7.86;8.94;9.94;10.08) (7.6;8.8;9.8;10.2) (7.68;8.80;9.80;10.12)
dg (5.45;6.25;7.25;7.8) (4.35;5.17;5.17;5.82) | (7.80;8.87;9.87;10.07)
dg (5.63;6.29;7.29;7.66) (6.70;7.84;7.84;9.14) (5.45;6.22;7.22;7.77)
d, |(4.52;5.23;5.23;5.71) (6.50;7.75;7.75; 9.25) | (2.48;3.33;4.33;4.85)
d,, (6.32;7.72;7.72;9.4) (5.60;6.15;7.15;7.55) (7.67;8.12;8.12;8.45)
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The peculiarity of the presented model is the application of
weighting coefficients for subjects and competencies of the curriculum,
determination and consideration of experts subjectivity, correction of the
final values of the mismatch of the alternatives ranking subsystems
belonging, scales application for academic component adaptation to the
company needs. That is, education in the educational institution should be
based on the student's mastering the methods and skills of solving
challenges, achieving goals in the work environment.

Taking into account the significant practical component of dual
education system, the education model should be based on the
competency-based approach.

The application of the constructed model makes it possible to adapt
the educational process to the solution of practical tasks of the company.
In turn, on-the-job training instructors will be able to determine the
importance of the components of the specialty education program directly
by student assessment.

As a result of the assessment by the modified TOPSIS method we

receive estimates given in Table 6.

Table 6
The results of TOPSIS method application
Alternatives Excluding | Including experts External correction of
subjectivity subjectivity subjectivism (inconsistency of
subsystems)
UnderDefense, ! 0.59 0.59 0.64
Cyberoo, a3 0.60 0.54 0.59
Eleks, a3 0.55 0.58 0.73

According to ECTS scale we get the following assessments a(a;).

good (0.73), #(41) - satisfactory (0.64) and *(%/ - sufficient (0.59).
Conclusions. As a result of the investigation, the conceptual model
of human resources management in the system of dual education system

is developed. This model is based on the academic component, based on
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the method of multi-criteria analysis TOPSIS, taking into account
subjectivism. The developed model is the conceptual unit of assessment
in the information technology of dual education system. The investigation
presented in this paper is the implementation of the integration technology
component, other components of which will be implemented in further

investigations.
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The paper defines the classes of cyclic functional relations and their
taxonomy, which allowed to formalize and organize the theory according
to the axiomatic-deductive strategy. A set of cyclic attributes, a set of
domains of definition, a set of types of rhythm of cyclic functional relation
are formed, which forms a taxonomy of models of cyclic signals, which in

turn are a component of the theory of cyclic functional relations.

A method for generating a set and taxonomy of classes of cyclic
functional relations has been developed. The taxonomy of models’
classes, methods, algorithms and software for processing and simulation
(generation) of cyclic signals within the theory of cyclic functional relations

is developed.

Keywords: induction method, class taxonomy, cyclic functional

relations, axiomatic-deductive strategy.

Lokmop mexHiyHuUXx Hayk, npogpecop, JlyneHko C.A., kaHOuOam
mexHIiYHUX Hayk, 3o3yns A.M., acnipaHm Kpicmogpep Hizoba, kaHOuOam
mexHIiYHuUx Hayk, CmadHuk H.b., kaHOudam mexHiYHUX HayK, OoueHm,
lopkyHeHko A.B., Memod IHOyKUii MHOXUHU ma maKCOHOMII Kracie
UUKMIYHUX  (bYHKUiOHanbHUX B8IOHOWEHb Yy paMKax akciomamuKo-
0edyKkmueHoi cmpameeii opaaHi3auii meopii YUKMiYHUX (byHKUiOHarnbHUX
giOHOWeHb / TepHoninbCbKUl HauioHanbHUU MexHIYHUU yHisepcumem
imeHi leaHna [lynwos; [Hcmumym mernekomyHikauiti | 2rnobarbHo20
IHgbopmaujitiHo20 npocmopy HAH YKpaiHu; TepHoninbcbKul
HayioHanbHUU MeoOu4YyHuU yHieepcumem imeHi 1. H. [opbayeecbkoeo,
YkpaiHa.

Y pobomi 0OaHO O3Ha4YeHHS Kracam UUKITIYHUX @OYHKUIOHaNbHUX
8iOHOWEHb ma iX maKCOHOMIi, wWo 00380/UI0 hbopmarsnizyeamu ma
ope2aHizyeamu meopio 3a akcioMamuko-0edyKmueHOK cmpameaiero.
CgbopmogaHO MHOXUHY ampubymie UUKITIYHOCMI, MHOXUHY obrnacmeu

B8U3HAYeHHs, MHOXUHY 8udie pummy UUKITIYHO20 YHKUIOHarIbHO20
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8IOHOWEHHS, W0 (hopMye mMaKkCOHOMI0 modesiel YUKIIYHUX cu2Harie, sKi
y €800 4Yepey € CcK1adogorw meopiil YUKMIYHUX @YHKUIOHaNbHUX

BIOHOWIEHb.

Po3pobrnieHo memod 2eHepy8aHHSI MHOXUHU ma maKCOHOMII Knacie
UUKMIYHUX DYHKUIOHarIbHUX 8i0HOWeHb. Po38UHyma makcOHOMIsI Kracie
mooenel, memodie, anzopummie ma rnpoepamMHux 3acobie ornpauro8aHHs
ma iMimauii (2eHepysaHHs) UUKIIYHUX cuz2Haslie 8 pamKax meopii

UUKIMTIYHUX QOYHKUIOHarIbHUX 8I0HOWEHb.

Knto4osi croga: memod [HOyKUji, maKCOHOMII Knacie, UUKIIYHI

yHKUiOHarbHi 8IOHOWEHHS, akcioMamuKko-0edyKmueHa cmpameaisi.

BcTtyn. LuknivHi curHanum Ta npouecu € HociMu BigOMOCTEN npo
JYHKLiIOHYBaHHA BaratboX CMCTEM pi3HOI Npupoan. [o kracy curHanis i3
LUUKITIYHOIO MPOCTOPOBO-4YaCOBOK CTPYKTYPOK Hanexartb KapaiocurHanu
erIeKTPUYHOI, MarHiTHOI Ta aKyCTUYHOI (MexaHi4YHOT) NMpupoaun, UMKITiYHI
€KOHOMIYHI  npouecu, npouecu penbedPOyTBOPEHHA Ha  MOBEPXHi
mMaTepianis, Npouecn enekTpo-, ra3o-, HAPTOCMNOXMBAHHSA, a Takox barato
curHanis TEXHIYHOro NpPU3Ha4YeHHA B pagioTexHiYHMX Ta

TeNeKoOMyHiKauiHUX cuctemax.

ABTOMaTMU3aLis npoueciB aHanidy, NPOrHo3yBaHHA Ta KOMM IOTEPHOT
iMiTauil (reHpyBaHHS) UMKNIYHUX CcuUrHanis notpebye pos3pobkum ix
ePeKTUBHMUX  MaTtemMaTUyHUX  Mofenen, MeTodiB  KOMM'ITEPHOro
MOAESNoBaHHA Ta onpauloBaHHA CuUrHanis, a TakoX CTBOPEHHAM
iHbopMaLinHNUX cuctem Onga adanisy, NporHo3yBaHHA, Knacudikauii Ta

KnacTepwu3aauil UMKniYyHnux curHanise [1-7].

Y npoueci po3pobku iHOpMaUIMHUX CUCTEM ONS aHanisy Ta
NPOrHO3yBaHHSA LMKNIYHUX CUTHaniB LeHTpanbHy, BU3HAYHY pOfb Bigirpae

nobygoBa 4M oOOrpyHTOBaHMM BUGIp MaTemMaTUYHMX MoJenen umx
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curHanis. 3 MeTow po3pobknm e€auHol Metoponorii 06rpyHToOBaHOro
BUBOPY, CTPYKTYPHOI Ta napaMeTpuyHOl igeHTudikauil MaTteMaTudHnx Ta
KOMM'IOTEPHUX  Moenen, MeTo4iB  MNepeTBOPEHHs, aHanidy Ta
MNPOrHO3yBaHHSA LMKIIYHUX CUrHasmiB B Cy4YaCHUX iHTenekTyanisoBaHux
iHpbopMaLUiMHUX cucTemMax B pamMKax LeTepMiHOBaHOro, CTOXaCTUYHOro,
HEJITKOro Ta iHTepBanbHOro MigxodiB, a TakoX pPo3pobku OHTONOriI Ta
€eKNepTHOT OHTOOPIEHTOBAHOI CUCTEMMU NIATPUMKU MNPUMHATTA pilleHb B
ranysi mogentoBaHHSA Ta onpauloBaHHS MNPOLECIB LMKMIIYHOI CTPYKTYpH,
NnepwmnmMm KPOKOM € CTBOPEHHA  TaKCOHOMIM  KnaciB  LUKIIYHUX
oyHKUiOHANbHNX BigHOWEHb HAK MaTeMaTU4HUX Moaenen UMKNIYHUX

curHanis.

B poboTtax [8-10], AaHO O3HAYEeHHs AeSKUM BaXKNMUBUM L1158 NPaAKTUKN
MOJENIBAHHA UMKNIYHUX CUrHasniB Knacam UMKITIYHUX (PYHKUiIOHaNbHUX
BiAHOLLEHb, 30KpeMa, TakUM Krnacam $K UMKMIYHUA BUNAOKOBUW MpoLec,
BEKTOP UMKIIYHUX PUTMIYHO MOB’SI3aHMX BUMNAOKOBUX MPOLECIB, LMKIiYHA
AeTtepMiHOBaHa 4ucnoBa yHKUiA, UMKIYHA iHTepBanbHa 4uKCIioBa
YHKLISA, UMKMiYHaA HediTka yHKuig. O3HayeHi Krnacu  LMKITIYHUX
oyHKUiOHANbHNX BIiAHOLWEHb Jarieko He BUYEpPnyTb YCIX MOXITMBUX
KnaciB LMKNIMHUX QOYHKUIN, SKi MOXHA YTBOPWUTU, LUNAXOM KOHKpeTuaauii
Knacy abCTpakTHUX UMKIIYHUX (PYHKUIOHaNbHUX BigHOWEHb. 3 METOH
CYTTEBOIO PO3LUMPEHHS KNaciB LUKIMIYHNX (PYHKLIOHANbHUX BiOHOLLEHb Ta
IX TaKCOHOMi HeOobXiAHO pPO3pPOobUTU YHIPIKOBAHUM MeTOo4 IHAYKUIT SK

camux Kracis Uux pyHKUin, Tak i IX Ha3B.
CTBOpEHHS Takoro MeToay AacTb 3MOry:

1. CyTTeBO po3WMpuUTM Ta [feTanidyBatm CUCTEMY O3Ha4yeHb Ta
ICHYtO4y  Knacudikauito  UMKITIYHUX  (PYHKUIOHANbHUX  BigHOLUEHD,
PYHTYIOUUCH Ha YHi(hikoBAaHOMY Ta KOMMaKTHOMY NMpuHUMNI iIHOYKUiT KnaciB

LMKIIYHUX (PYHKLIOHaNbHMX BiAHOLWEHb Ta X TAKCOHOMIT.
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2. B aBTtomatudHum cnocib reHepyBaTu O3HaYeHHS Ta BUBIAHI 3HAHHSA
(Teopemu, BracTMBOCTI) i3 O3HA4YeHHsA Ta [OOBEOEHUX Teopewm,
BCTAHOBIEHNX Bf1aCTUBOCTEN Knacy abCTpakTHUX LMKIYHUX
JoyHKUiOHaNbHNX BigHOWEHb, WO CYTTEBO MPUCKOPUTL TreHepyBaHHA
KOHTEHTY eneKkTPOHUX MigpYy4YHUKIB Ta [OOBIOKOBUX CUCTEM B ranysi
MOOENIOBAHHA Ta onpauloBaHHA UWKMAIYMHUX curHanie Ha 6asi Teopil
LUUKNIYHUX (PYHKLIOHaNbHUX BigHOWEHD.

3. 3acrtocoByBaTu aBTOMAaTU30BaHi TEXHOMOriI reHepyBaHHS OHTOSOrIN
B ranysi MogesitoBaHHA Ta onpautoBaHHA LUKNIYHUX CUTHanIB, WO CYTTEBO
NPUCKOPUTL PO3POBKY OHTOOPIEHTOBaAHMX 6a3 3HaHb Ta €eKCNnepTHUX
cucteM  nigTPUMKU  MNPUMHATTS  pilleHb B rany3i MoAentoBaHHA Ta
ornpautoBaHHA UMKIIYHUX curHarnie B iHpopMaUinHMUX CUCTEMaAX.

4. YMOXNuBUTb PO3poOKy AepeBa NPUNHATTA pilleHb K iepapXivyHo
ynopsiakoBaHy CUCTEMY MPOAYKUIMHUX npaBusl, SKka TPYHTYETbCA Ha
OHTONOrIT UMKNIYHMUX (OYHKLIOHANbHUX BiAHOWEHb B OHTOOPIEHTOBAHMUX
eKCNepTHUX cuctemax niaTpMMKM NPUAHATTA  pilleHb B ranysi
MOZESIOBAHHSA Ta OnpaLoBaHHA CUrHanIB LWNKMIYHOT CTPYKTYPU.

OCHOBHI NOHATTA  Teopil UMUKNIYHUX  PYHKULiOHaNbHUX
BiAHOLWIEHb. dyHOaMeHTanbHUM NOHATTAM Teopil LMKIYHUX
YHKUiOHANbHMX BIiAHOWEHb € TMOHATTA abCTpakTHOro  LMKMiYHOro
YHKLiOHANbHOro BIOHOLWEHHA SAK Yy3aranbHeHOl MaTeMaTuUyHOl Mogeni
LUUKIMIYHUX CUrHanis, WO afeKBaTHO i HecynepeynuBo Bigobpaxae Iix
UMKNIYHY CTPYKTYpPY ONS LOOCUTb LUMPOKOro Kracy Takux curHanie. Lle
MOHATTS CTOCYETbCS BMACHOro abCTPaKTHOro Soriko-ceMaHTUYHOro aapa
Teopil UMKNIYHMX (PyHKUiOHanNbHMX BigHoweHb [8-10]. 3okpema, 3 MeToro
dopmaniszauil Ta po3WUPEHHA MHOXWUHM MOXITMBUX BNacTUBOCTEWN,
BIAHOCHO AKMX Mae€ MicLie MOBTOPKOBAHICTb Y CTPYKTYpi OOCHIAXKYBaHOIo
LUMKIIYHOro curHany, 3okpema, Ons BigoOpaXeHHA He fuwe TOYHOI YK

MMOBIPHICHOT MOBTOPHOBAHOCTI, BBEAEHO MOHATTS aTpubyTy Ta MHOXWHM
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aTpubyTiB. Tak, BBeAEHO BiAOOpaXXeHHs p: ¥ — A MiHIMHOro NpoCTopy ¥ Ha
AEsKY MHOXWHY A, WO € MHOXMHOK MOXIMBUX 3Ha4yeHb aTpubyTy.
EnemeHTamMm MHOXWHU A MOXYTb ByTK Yucna, BeKTopu, (pyHKLUii, a, oTxe,
BiJOBPaXeHHs p: W — A MOXe BOyTU YMCNOBOK (PYHKLIED, PYHKLIOHANom,
ornepaTtopom.

Tak, 3rigHo poboTn [8], AaMO O03HAYEHHS UMKMNIYHOIO 3a MHOXUHOLO
aTpubyTiB  (PYHKUIOHANBbHOrO BIiOHOWEHHA Ta UWMKNIYHOIO 3a OA4HUM
aTpmbyTOoM PYHKLIOHANbHOro BigHOLLEHHS.

OsHavyeHHs 1. YnopsigkoBaHe 3a 00nacTio BU3HAYEHHS W
dyHKUiOHaNbHe BiOHOWEHHA f:W —® i3 o06nactio 3Ha4yeHb ¥ €
UUKITIYHUM 3@  MHOXUHOK  ampubymie  {p.:¥" —A,, k= 1K}

pYHKUiOHaflbHUM  @iOHOWEeHHSIM,  SIKWO  And KO)XHOroO  1oro

YNOPSAKOBAHOrO 7, -KPATHOrO  [eKapTOBOro  cTeneHs  f™  icHye

HangpibHille 3niYeHHe PoO3BMUTTH D;,% :{fc’:f =f. xf”k",meZ} Ha

i30MOpHI BIAHOCHO MopsiAky Ta atpubyty p, : W™ — A, BigHOWEHHS.
YacTMHHMM BMNAOKOM O3HayeHHA 1 € O03Ha4YeHHA UMKITIYHOro

JoYHKLiOHaNbHOroO BiAHOLWEHHS 3a 0 4HUM aTpudyToM.

O3HayeHHs 2. YnopsigkoBaHe 3a o00nacTio BU3HAYEHHS W
JoyHKUiOHanbHe BIgHOLIEHHS ffW—=%¥ |3 obnactio 3HayeHb ¥ €
UUKNIYHUM 3a ampubymom p:¥ — A (PYHKYiOHasIbHUM 8iOHOWEHHSIM,
AKWO ICHye WOro HauvapibHiwe 3niyeHHe po3buTTs Dj,.:{fcm,meZ} Ha
i3OMOppHi  BIiAHOCHO nMOpPsAKYy Ta aTpubyTty p:¥ — A4 QYHKUIOHAIbHI

BiJHOLLUEHHS.

O3HayeHHs 3. ObnacTio BU3HAYEHHSA LMKIMIYHOMO (PyHKLiOHANbHOro

BigHOLLEHHSA € BrnopAaakoBaHa ONCKpPETHa
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W=bD={t, ,€R meZ =1L L=2} MHOXMHa abo MHOXWHa W =R

AIMCHUX Yncen. Y Bunagky ANCKPETHOCTI obnacTi BUSHAYEHHA W =D ans il

ernemMeHTiB Mae Micue TakmMu Tun NiHIMHOrO YNOPSAAKYBaHHA: t.. ; <t,. ;. ,

™y

Mo 1

aKkwo m, >m,, abo aKwWo m, =m,, a [, >, B iHWNX BUNagKax t,, , =t

(]‘?’11,1?’13 € Z’ jj_rjlg E ﬁ’ 0< I-:l:r1,!+1_ rm,! = CD)

Ak BMOHO i3 03HA4YeHHA 1, MHOXWHA W € NiHINHO YnopsA4KOBaHO

MHOXWHOK (Y1  OUCKPETHOKW  MIAMHOXWHOW) aincHux yucen. [lig
ANCKPETHOK MHOXWMHOK By4eMO pO3yMiTU TaKy MHOXWUHY, SIKY YTBOPHOKOTb

TiNbKKX i30NbOBaHI TOYKN.

OsHayeHHss 4. Ob6nacTio 3HayeHb UMKMAIYHOrO (OYHKUiOHANBHOro

BiAHOWEHHS € AesikMA NiHIMHWIA npocTip ¥ Hag nonem AdincHnx abo

KOMMMEKCHNX 4ucCesl, ennemMeHTamMm SGKOro MoXyTb OyTW 4dmucna, HeuiTKi
yucna, BEKTOpW, MaTpuui, TeH30pu, iHTepBanu, QYHKUil, onepaTopu,
BUNagKOBI BENUYNHU, BUNAOKOBI BEKTOPW, BUMALKOBI MaTpuui, BUNaOKOBI

dYHKLUIT Ta BUNaaKoBi onepaTopu i T. M.

DYHKLIA pPUTMY UMKMIYHOMO (PYHKLIOHANbLHOrO BiOHOWEHHS f:W — ¥,

Ma€ TaKi BNacTUBOCTI:

1. a) T(t,n) >0, AKWO n =0 (T(t, 1) < w);
b) T(t,n) =0, AKWO n = 0;
C)T(tn) <0, AKWO n <0, t € W. (1)
2. Ina 6yab-gknx t, e W Ta t, € W, OANSA S9KUX £, < t,, AN PYHKUIT T(t, )
BUKOHYETLCS CTpOra HepiBHICTb:

T(t,n)+t, <T(t,n)+t,, ¥neZ. (2)
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Onsa  uukniyHoro 3a atpubytom p:¥ - A4 JoYHKUiOHanNbLHOro
BiHOLLEHHSA Ma€ MicLe PIBHICTb:
p(F®)=p(flt +T(tm))cA4 tew, neZ (3)
®yHKUiA T(t,n) € HaMeHLo 3a moaynem (IT(tn)| < |T,(tn)|) cepen
ycix Takux pyHkui {T, (t,n), vy € I}, aki 3agoBonbHaATL (1) - (3).
MpuHUMN reHepyBaHHA KnaciB LUUKMAIYHUX PYHKLIOHaNbHUX
BigHOWeHb. Y poboTi [8], nokasaHo, WO nuwe 4YoTUpM MaTeMaTU4HI

ob’ekTn, a came, obnactb BU3Ha4YeHHA W, obracTb 3HayeHb ¥, aTpubyT
p:¥ A 4N  MHOXMHa  aTpubyTiB  {p W' =4, k=1K} (SKWO

po3rnagaeTbcs baraToBMMIpHaA UMKNIYHA CTPYKTypa) Ta OYHKUiS pUTMY

T(t,n), NexaTb B OCHOBi Knacudikauii LMPOKOro Krnacy matemMaTU4HuX

Modenen UMKMIYHUX CUrHanie, WO BKa3ye Ha [AOCTaTHIO MOBHOTY,
CMCTEMHICTb Ta KOMMaKTHICTb po3pobneHoro nigxody Ao nobyaoBu Teopii

MOLESIIOBAHHA Ta onpauloBaHHSA LMKIIYHUX curHanis B iHoOpMaUinHUX

cucTtemax.
3 MeTo  noganblol  dopmanisauil  Teopil  LMKIIYHUX
yHKUiOHaNbHMX BigHOWEHb Ta opraHisaudii 1I  3a akciomaTuko-

AeOYKTUBHOKO CTpaTeFiSPO, BBEeAEMO OO noganblloro polrnaay MHOXWUHY

Xy, KA € MHOXWHOKW Harnepeq BU3HAYeHWX KnaciB (TUniB) NiHINHUX

NPOCTOpiB ¥ B HAKMX HabupaiwTb CBOIX 3HA4YeHb BIANOBIAHI LMKIIYHI
JoyHKUiOHasbHI BigHOLWEHHA; MHOXWHY X,, AKa € MHOXWHOKW Hanepen
BU3HA4YeHMX KnaciB (TUNiB) MOXNUBUX aTpubyTiB p:¥ = A YN MHOXUH
atpubyTiB {p,:¥™ — A4,, k =1, K}, B AKX NOCTYNOETLCA (BiOOPaKaeTLCA)

LMKIIYHa CTPYKTYpa (PYHKLIOHANbHOrO BifHOLUEHHS; MHOXWUHY Xz(,,), SKa €
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MHOXWHOK Hanepeq BU3HA4YeHWX KnaciB (TUNiB) OYHKUIN pUTMY T(t n)
LUMKNIYHUX PYHKUIOHaNbHUX BigHOWEHb, Ta MHOXMHA X, KA € MHOXWHOHO

Hanepead BU3HA4YeHUX TuUNiB obnacten BU3HAYEHHA W  LMKNIYHOIO
JoyHKLiOHaNbHOro BigHOWEHHS.

BiasHaunumo, WO i3 MHOXVMHAMWU Xy,X,,Xp(. .5, Xy MOXHA MOB'A3aTy

tnl)

BiANOBIAHI IM TaKCOHOMIT Ty,T4,T o, Tw, AKi € penauinHuMmM cuctemamu

tnl?

(MHOXWHM i3 YaCTKOBMM MOPSALKOM), HOCISIMU AKUX € Bi4MNOBIgHI MHOXWUHU

Xy, X4,X (e Xw, @ CAMe, Lii TAKCOHOMIT 3a4at0TbCA SAK TaKi napu 06’eKTiB:
TI.U' = £X!.U'r C}’ TA = £XA! C}’ Tl"':r'_.:'z:l = {Xl"':r,u:”c}’ TI-'I"' = {Xl-'l"’ C}’

Ae BigHOWEHHS “c” € BiAHOLWEHHAM CTPOroro BKITHOYEHHS.
Po3pobumo meToa iHOYKLUiT MHOXMH Ta TAaKCOHOMIN KnaciB LMKNIYHMUX

hyHKUiOHaNbHUX BiAHOLWEHb i3 BIANOBIAHUX MHOXWH Xy, X, X 5., Xy Ta

tm)?

BiANOBIOHNX TAKCOHOMIN Ty, T4, T,y T

MHOXMHa oO3Ha4vyeHb KnaciB LUUKNIYHUX (PYHKUiOHaNbHUX

BiAHOWEHb Ta IX TaKCOHOMIfA. 3 MEeTOK nofanbLiol popmanisadii Teopil

OeOYKTUBHOK  cTparterieto, PO3rNAHEMO  O3HA4YeHHS LIMKNIYHOro
JOYHKLIOHANbHOMO BiAHOWEHHSA K TOTOXHO iICTUHHUA 4-MICHUW npeaukar,

a came, $K (YHKLiO-BUCNOBMIOBAHHA P(x,x,,x3,%,), SKY 3aQ4aHo Ha

MHO)KMHaX XW’XA’XTI: XH" (Ii E X,;_,,R’z E XA,_'IE E XI-,:?J”:I,I__!_ E Xw), | ﬂKa

tml?

Habupae CBOIX 3Ha4YeHb i3 MHOXWHU Def,. BCIX MOXIMBMX O3Ha4e€Hb

KOHKPETHUX NigKnaciB UMKMiYHUX OYHKLIOHANbHUX BigHOLLEHb.
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OcKinbky NpeaukaTt P(xy,x,,x;,%,) € TOTOXHO iICTUHHUM, TO ANA Gyab-

AKMX HabOPIB 3HAYEHb x,%y,x5x, i3 MHOXUH Xy, X, X1, Xy, BiH 3aBXON

tando
NepeTBOPHETLCA Ha ICTUHHE BMWCMOBSIOBaAHHSA, a caMe, Ha O3Ha4eHHS
KOHKPETHOro nigknacy UMKNiYHUX oyHKUiOHanbHUX BigHOLWeEHb. Kpim TOro,

3BaXKaloumn Ha Te, WO i3 KnacaMn Xy,X,, X, .,,X, MNOB’A3aHi BiANOBIAHI 1M

gl

TaKCOHOMIi Ty,T4,T 1.y, Ty, TO MOXHA CTBEPOXKYBATH, WO ANA OYAb-AKNX

tnl?

HabopiB 3Ha4eHb x,,x,,x3.x, i3 OyOb-KUX BY3NiB (KraciB, MHOXWH)

Xy, X4, X100 Xw TAKCOHOMIN Ty, T4, T 1(,.y, Twe, MPEANKAT Py, %5, x5,%,) 3ABXKAN

tnl?
NepeTBOPIETECA Ha ICTUHHE BUCNOBIIOBAHHSA, dKe i 6byae aBTOMaTUYHO
NOPOLXKEHUM  (3reHepoBaHUM) O3HAYeHHSM  KOHKPEeTHOro nigknacy
LUMKIMIYHUX  (PYHKUiOHanNbHUX BigHOWeEHb, a TakoX 6yge BignosigHUM
BY3/IOM TaKCOHOMiIi (KnacudikauinHoro aepesa) T, MoAenen LUUKNIYHMX
CUrHanis B pamkax Teopil LMKNiYHMX OYHKLUiOHaNbHNX BigHOLLEHD.
Mepengemo 6e3nocepefHbO 4O METOOY NapamMeTpPUYHOro reHepyBaHHS

BY3niB Ta Ayr TaKCOHOMIYHOro knacudikalinHoro Aepesa (TakCOHOMIT T ;)

MateMaTUYHUX Modenen UMKIIYHMX CUrHaniB B pamMKkax Teopil LUKITIYHMUX
JoyHKUiOHanNbHMX BigHoweHb. MeToa napamMeTpuyHOro reHepyBaHHSA
By3niB Ta Ayr TaKCOHOMIYHOro KracudgikauinHoro pgepesa Moperneu
LUUKMIYHUX CUrHaniB B paMKax Teopil UMKIIIYHUX  YHKLIOHANbHMUX

BiHOLLEHb nonsirae B pearsnisauil Taknx 6a3oBUX KPOKiB.

1.  dopmyBaHHS 0bnacTi BU3HAYEHHS npeaukaTa P(x,,x,, x5 x,), @ CaMe

3afaHHs (POpMyBaHHSA) MHOXWUH Xy, X4, X1, Xy, @ TAKOX 3a4aHHS Ha3B

tnl?

€NeMEHTIB LIMX MHOXWH.

2.  ®opMmyBaHHA TaKCOHOMIN Ty, T4, Tr,.,Tw Y BWUMMALI KOAOBAHWUX

(yucnoBe i crnoBecHe KoOyBaHHSA BY3MiB) TaKCOHOMIYHUX [OepeB i3

BiANOBIAHUX MHOXWH Xy, X 4, X p(, 15 Xppe.
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3. ®dopmyBaHHA rnocapito Ta  TaKCOHOMIl  KnaciB  LMKIIYHUX
dyHKUiOHaNbHMX BigHOWweHb i3 ©as3o0BOro 03HayeHHs abCTpakTHOI

LIMKNIYHOT OYHKUIT T8 TAKCOHOMIN Ty, T 4,T (..., Tw HA OCHOBI reHepaTuBHOI

tnl?

(mopoaxyBanbHOT) npouenypu.

Mepwnm  eTtanom  peanisadii  npouegypy  NapameTpUyHOro
reHepyBaHHA BY3MNiB Ta OYyr TaKCOHOMIYHOro KracudgikauinHoro agepesa
mMoaenen LUUKNIYHUX curHanis € oopMyBaHHA MHOXWUH Xy, X, X1, o, Xy, Ha
SKUX 3adaHO npeaukaT P(x,,x,, x;x,), TA HA3B IX eneMeHTiB. 3a4incCHNMO
no6yaoBy LIMX MHOXWH.

[Mepw 3a BCe, 3a3HA4YMMO, LLIO MPUHLINN FEHEepyBaHHSA efIeMEHTIB LnX
MHOXWH nonarae y 6GaratokpaTHOMY 3acTOCyBaHHiI JOriYHOI onepauil
noginy poooBuX MOHATbL Ha BMAOBI MOHATTA. [MpuyoMy Takoro poay nogin
MOXe OyTu 34iNCHEHI 3a PI3HMMW 3MICTOBHMMM O3HakamMu. KinbkicTb Ta
NOPSAAOK TaKMX NoAinis 3agae ynopsaakyBaHHA B TAKCOHOMIYHOMY epeEBi.

dopMyBaHHAA MHOXWHMU X, obGnacteM 3Ha4YeHb LUKNIYHUX
¢pyHKUiOHanNnbHUX BigHOWeHb. KOPOTKO po3rngHemMo popMyBaHHA nuLle

OOHIET i3 MHOXWUH Xy, X, X, .\, Xy, @ CaMe, (OPMYBAHHA MHOXUHWN Xg,.

tal?
EnemeHTamMu MHOXWHU X, € MOXNUBI (ZonycTumi) obnacTti 3HayYeHb W
abCTpakTHOI UMKNIYHOI OyHKUil, €Ki 3ararioM € OeSKUMU  NiHIMHUMK
npoctopamn <%, R, +, *> Hag nonem AincHnx abo KOMMIIEKCHUX Yncen <@,
C, +, *>. TobT0, Ana dopMyBaHHS MHOXWHN X, HEODXigHO B3ATU poaoBe

(HanabcTpakTHiWwe) MOHATTA MiHIMHOrO npocTopy ¥, a BCi iHWI BWOOBI
MNOHATTS NOPOAUTM i3 POLOBOrO, LUASIXOM 3aCTOCYBAHHA 4O HbOro Ta MOro
BUOOBMX MOHATbL NOriYHOT onepauii noginy. BnacHe ue pogoBe MOHATTS
Ta CYKYMHICTb MOPOKEHUX BMOOBUX MOHATL | OyayTb dopmyBatu
MHOXWHY Xy, a NOPSAOK 3acTOCYyBaHHSA onepalii fiorivHoro noginy éyae
IHOYKYBaTU NOPSAOK Yy oOpraHisaudito TakCOHOMil T, obrnacten 3HayeHb
LUMKMIYHUX (PYyHKUiOHanNbHUX BigHOWweHb. Cnig Big3Ha4MTK, WO Ha Pi3HUX

NOCMnigoBHUX eTanax (Kpokax) nodinly NoHATTS «JliHiMHWIA NPOCTip» MOXHa
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3aCTOCOBYBATM Pi3HI OCHOBWU NOAiNy — Ti 3MICTOBHI O3HaKK, 3a akumu byae
noginATUCA pogoBe NOHATTA Ha BUAOBI.

[Mepioo OCHOBOK MOAINYy MOXe Oyt BUA HEBU3HAYEHOCTI B
3HAYEHHAX  UMKNIYHOro  curHany. Y  3anexHocTi Big  nigxoay
(oeTepmiHOBaHOro, CTOXaCTUYHOrO, HEYITKOro, iHTepBasrbHOro) [0
BpaxyBaHHA HEBU3HAYEHOCTI CTPYKTYPU UUKMNIYHUX CUTHAsMIB, MHOXUHY X
MOXHa po30OMTM Ha YOTUPU TMIAMHOXUHU Xy, Xy, Xy Xy
(Xy =Xy U Xy, UXg, UXy;).

MHOXVHa X, - MHOXWHA Hanepen 3agaHux niHinHnx npoctopis Wy,
SKi BUKOPUCTOBYIOTLCA $K 0651acTi 3HayeHb UMKAIYHUX QOYHKUIN npu
AeTepMiHOBaHOMY nigxodi 4O ModentoBaHHA curHanis. Knac uUMKITiYHUX
dyHKUIN i3 TakuMmu obnactamm 3HadeHb OyoemMo HasmBaTu LMKNIYHUMU
AeTepMiHOBaHMMU  (PyHKUiAMU. MHOXWHa Xy, - MHOXWHA MOXIUBUX
niHinHMX npocTtopiea Ws, 4AKi BUKOPUCTOBYKOTLCA K 0651acTi 3HaYeHb
LUMKNIYHUX PYHKUIA MpU CTOXaCTUYHOMY (MMOBIPHICHOMY, BUMNagKOBOMY)
nigxogi Ao mogentoBaHHi curHanie. Knac umknivyHMX yHKUIN i3 Takmmu
obnactamu 3HadyeHb OyoemMO HasMBaTU  UMKIIYHMMKW  BUNALKOBUMU
yHKUIAMU. MHOXMHA Xy € MHOXMHOIO MOXIUBUX NiHIMHUX npocTopis Wy,
SKi BUKOPUCTOBYIOTLCA $K 0651acTi 3HayeHb UMKMAIYHUX QYHKUIN npu
HeuYiTKOMY nigxoai 4o MogentoBaHHA curHasnis. Knac umknivHuUx oyHKUin i3
TakMMu obnactamu 3HayeHb OygemMo HasvMBaTU LMKIIYHUMWU HEYITKMMMK
PYHKUIAMU. MHOXWHA Xy, - MHOXWHA MOXNUBUX MNiHIMHUX npocTopiB Wi,
SKi BUKOPUCTOBYIOTLCA $K 0651acTi 3HayeHb UMKAIYHUX QOYHKUIN npu
iHTepBanbHOMY nigxo4i OO0 MoAesnitoBaHHI curHanis. Krac UMKITIYHMX
dyHKUIN i3 Takumu obnactamm 3HadeHb OyoemMo HasmBaTu LMKNIYHUMU
iHTepBanbHUMKN (PyHKLisMU. TobTO, obnacTe 3HayeHb (NiHIMHWUIA NPOCTIP)
W LUKITIYHOMO (PYHKUIOHANbHOrO BiQHOLWIEHHA NPU 3acTOCYBaHHI JIOMYHOI

onepaLii noainy 3a 03HaKo TUM HEBU3HAYEHOCTI B 3HAYEHHSX LMKMIYHOro
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CUrHany nogififeTbCa Ha 4YOTUpWU BUOMW, SKi 3a4al0Tb YOTMPWU HaWBINbLUi
Knacu obnacten 3HavyeHb LUUKIIYHUX (PYHKULiOHaNbHMX BiAHOLIEHD.

Y CcBOKW 4epry, 3acTOCOBYKYM JIOriYHi onepauii noainy 3a
BiANOBIAHMMM, 3arasioM pPi3HUMU, O3HaKaMW NOAINY KOXHOro i3 knacis Wy,
Vs, Wy, W; MoxHa yTtBOpMTM Oinbll ApibHI knacu obnacten 3Ha4veHb
LUUKNIYHUX (PYHKLIOHaNbHMX BigHOLWEHb.

Mpoueaypa nNOPOMKEHHA TaKCOHOMIiI KnaciB  LMKRNiYHUX
(pyHKUiOHanNbHUX BiAHOWeEHb. ®PopMyBaHHA  TaKCOHOMII  Kracis
LUMKMTIYHUX  PYHKUiOHaNbHMX  BigHOWEHb i3 0a30BOro  O3HaYeHHs

abCTpaKkTHOI LMKMIYHOT (PYHKUiT Ta TAKCOHOMIN Ty,T,, T, ., Tye HA OCHOBI

tnl?

reHepaTMBHOI (MOPOOXyBarnbHOI) npouenypu. Baxnumeumn enemeHTamm
Liel reHepaTMBHOI npouefypu € KOAYBaHHA BY3MiB  TAKCOHOMIM

Ty, Ty, 1., Tw TaA HaAOAHHA NPIOPUTETIB  LMX TaKCOHOMIN. KOXHiN

tnl?
TakKCOHOMIl npunuwemo 1 nopagkosun Homep n Big 1 0o 4, wo i dyge
BU3Ha4aTu il npiopuTeT. Tak TakCOHOMII T, HagamMoO HanBULLMA NpiopuTeT
— 1 (n = 1), TAKCOHOMIl T, HagamMmo npiopuUTeT 2 (n= 2), TAKCOHOMII Ty, —
npioputet 3 (n=3), @ TAaKCOHOMIl T, ., — HaVHWXK4YMN npioputeT — 4

(n=4).

BepxHin By3on (KOpiHb) KOXHOro TakKCOHOMIYHOro aepeBa Oyaoe
MNo3Ha4yaTUCA YMCIIOM, PiBHUM MNOPSAKOBOMY HOMEpPY  BignoBigHOro
TaKCOHOMIYHOro aepeBa. KOXHUN piBEHb n-r0 TAaKCOHOMIYHOro Aepesa
byoemo kogyBaTu HaTyparibHUM YUCIIOM, siKe piBHE 4Mcry MOro nosiev y
HanpsMi Bi4 BepwuHW (KOpeHs) gepeBa A0 WOro rinok. 3aranom, k—un
piBEHb n-rT0O TaKCOHOMIYHOro pfepesa 6yaemo nopgasaTu KombiHauier

HaTypanbHUX 4YUCEn, PO3AiNeHMX Kpankow, a came: ny.k,.,..,.k;. B Ui

104



Innovative Solutions In Modern Science Ne 4(48), 2021

KoOoBi KoMOGiHauil nepwe 4ucno Bigobpaxae nopsaKkoBMn HOMeEpP
(npiopuTeT) BIgNOBIQHOMO TAKCOHOMIYHOIO AepeBa, a HaTyparbHe YUCHO i
Bigobpaxkae nopagKkoBM HOMEP PIBHSA Y LIbOMY TaKCOHOMIYHOMY OEpPEBi.
Ansa 6yab-aKoro By3rfia TakCOHOMIYHOrO AepeBa OCTaHHSA ungpa BKasye
HOMep WMOro nocnigoBHOCTI Ha LUbOMY PpiBHI Big CBOro npegka, a BCi
nonepenHi LMdpu BKasyrTb BY30 npeaka.

BucHoBKW. Y poboTi po3pobrieHO MeTon reHepyBaHHS MHOXWUHWU Ta
TaKCOHOMIM KNnaciB UMUKMIYHUX YHKUIOHANbHUX BiAHOLWEHb. Ha ocHoBI
AaHoro metony Moxe 6yTun nobygoBaHa TakCOHOMIA Mogenen LMKIIYHUX
CUrHaniB, WO € BaXMMBOK CKNadoOBOK oOpraHidauil Teopil UMKNiYHUX
JoyHKUiOHaNbHUX BigHOWEHb 3a akcioMaTUKO-A4eYKTUBHOK cTpaTterielo Ta
YMOXITMBIIOE NIABULLLEHHS PIBHA 11 CTPYKTYPOBAHOCTI, CTPOrocTi Ta
doopmMarni3oBHOCTI, nonerwye BUABIIEHHS HOBUX HanpsMiB Ta pPErioHIB
PO3BUTKY Teopil UMKNIYHUX (PYyHKLiOHANbHMX BigHOLWEHb, a caMe, HOBUX
Mogenen Ta MeToAiB onpautoBaHHA UUKMAIYHUX curHanis. Po3BuHYyTa
TaKCOHOMIs KnaciB Mogeneun, Metoais, anropuTMmieB Ta NporpamMmHMx 3acobis
onpauloBaHHA Ta iMiTauil (reHepyBaHHS) UMKNIYHUX CUrHanis B pamMkax
Teopil UMKNIYHNX (PYHKUIOHaNbHUX BigHOLWEHb € BaroMor MigcTtaBo Ans
KOPEKTHOro Ta obrpyHTOBaHOro Bnbopy A0CniAHUKOM
(NnpoekTyBanbHUKOM) HeobXioHMX MaTemMaTUYHUX MOJenen, MeToaiB,
anropuTmiB Ta nporpamHux 3acobiB, WO Yy KOMNAaKTHIN Ta 3pydHin ang
CNPUNHATTA dOPMI MICTATL BIiAOMOCTI NPO BM3HA4arbHi BRacTMBOCTI
ICHYrOUMX MaTemMaTUYHNX MoAeNen, piBHS po3pobkn meToAiB 1X aHanidy Ta

e(dEeKTUBHOCTI IX BAKOPUCTaHHSA 4S5 BUpPILLEHHS BigNOBIgHUX 3aBAaHb.
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