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SOME THEORETICAL ASPECTS IN TO DEVELOP ARTIFICIAL
SYSTEMS

During the rapid phase of development in the sixth techno-economic
paradigm, gives a field contemporary challenge. Such as the imperfection of
modern technological infrastructure for mass on-line events, the unpreparedness
of augmented reality (AR) systems to enter the commercial mass consumption.
The phenomenon of the national search engines with irrelevant search. In the
current environment, when movement of people and personal social contacts is
limited, the pressure on networks and systems that provide real-time sharing has
increased dramatically. The virtual continuum takes on the tasks of the social
environment, culture, learning, etc. In modern society, an increasing place is
occupied by digital technologies, the world is changing, and does it will can the
evolution of human consciousness keep the pace with the development of
technology. Obviously, conditions of the modern world and environment do not
always to accompany such transformations. There are the human diseases related
the problem to working with information, perhaps it is diseases of modern
society, where considered attention as a psychological process, such as the
attention deficit hyperactivity disorder (ADHD) [1], in adults, there may be
decreased intelligence and difficulties in perceiving information. Problems with
the perception of the information are was closely to relate the mind of definition
concept of information. The concepts of information have are different
depending on the branches of human activity. Many eminent scientists have his
defined for this concept. Information is was one of the basic concepts of
cybernetics [2].

Perception, one of the interpretations is retention information about any
object in the short-term memory. In turn the concentration is a property the
attention, the ability to concentrate minds on the same object, subject and activity
[3]. Consciousness is the subject of research in the philosophy of mind,
evolutionary  psychology, neuropsychology, linguistics, sociobiology,
neurosciences, computer science (specifically, artificial intelligence) and so on.
Consciousness was studied the issue by a great thinkers and a great teachers
including Aristotle, Plato, Baruch Spinoza, Gottfried Wilhelm Leibniz, Arthur



Schopenhauer, Georg Wilhelm Friedrich Hegel. The main contribution, is the
first formulating on the problem, was made by Rene Descartes [4], and was also
one of the key figures in the Scientific Revolution. Hi was presenting the model
of the organism as at working a mechanism.

Pathological conditions in children can have manifested themselves in
difficulty concentrating, distracted attention. The main properties of attention are
concentration, stability, switch ability, volume [3]. Attention by the strength of
direction is arbitrary, involuntary, post voluntary. Types by attention there are
such as natural, socially conditioned attention, mediated, sensual and intellectual,
where the object of attention is thought. Attention has another quality that
determines has the effectiveness of perception [1].

Humanity has been interested in the nature of thought since the time of the
birth of ideas and first scientific works which are dedicated picture of the world
in fundamental scientific schools, ideas and representations. Today modern
philosophers of mind of exist who deal with issues of theory of consciousness
this 1s Daniel Dennett, Peter Carruthers, Stephen Andrew Butterfill, Simon
Baron-Cohen and so on. The issues remain central, some basic questions include:
how consciousness relates to language, what 1s the nature of consciousness,
whether consciousness is the same kind of thing as matter, the connection of
consciousness with physical reality, whether it may ever be possible for
computing machines like computers or robots to be conscious.

The human consciousness contains a syntax, content and semantics.
Calculations are a product of our consciousness. Consciousness creates reality
independently of the observer. All events of a social nature are all the product of
consciousness. The existence of social events is real, but relative in same time
[5].

New in the terms of properties of consciousness and the properties of
information is the ability of the subject hi has of the natural intellect to receive
information and consume information according to it is availability.

Implementations of these and other ideas, today, have found their
application in existing software products, such as portals with a platform for
placing information of any content, of any direction and forms by the way of
perception. For example, such social platforms as Facebook, Twitter, Instagram,
LinkedIn, TikTok that sort of thing. Receive information it is a inherent of the
information system. The human body can consume information, as it consumes
other products useful and necessary for it i1s vital functions. Feedback effect is



main of part includes sensory-motor intelligence. Such as have the ability to
move and the constant change in the content of publications, supported by
biochemical processes that occur in the structures of the brain. Saturation and
overload of short-term memory units are rapidly. A separate work to highlight
the content of these audio-visual messages is carried out by a human brain who
acts as the operator of a computer system, carrying out certain work on the
preparation of this information, before use and assimilation. Over time, there is
a process of avoiding information that needs to perform additional action, further
action in advance.

Accumulated work experience, including in neuropsychology [6] and the
corresponding analysis makes it possible to assume that the information has other
properties that were not previously described by scientists and should be studied
in the further. The approach where the human is considered as the data-
acquisition system perhaps will is opportunity to explore has a different
functional relationship between sensory inputs, internal states, and behavioral

outputs.
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PROXIMITY MEASURES FOR STOCHASTIC LANGUAGES AND
THEIR BASIC PROPERTIES

1. The algorithmic and computational complexity of the solution of most
problems in the field of artificial intelligence, in particular, in the field of using
structural methods for describing and recognizing patterns, depends significantly
on the type and complexity of the generative formal grammars used. The main
source for obtaining complex solutions is the condition of the absolute
preservation of the generating property of such grammars, i.e. the requirement
that a given grammar generates all strings (images) of a given language and does
not generate a single string that does not belong to a given set of words. One of
the ways to weaken this condition and obtain simpler and more efficient solutions
i1s to assign probabilities to the generated strings and to use the idea of
approximating stochastic languages [1]. The fruitful idea of functional
approximation, successfully and fruitfully applied in classical continuous
mathematics, can and should be used also in discrete mathematics.

The criterion for assessing the complexity of the model used for structural
description and pattern recognition can be the type (class) of grammar in the
known type hierarchy [2]. Within a certain class, individual grammars can be
differentiated wusing wvarious criteria: unambiguity, efficiency of the
corresponding parser, the number of substitution rules, the number of
nonterminal symbols, etc. The main criteria should be considered the simplicity
and optimality of the system training procedure, reducing the complexity of the
recognition procedure, increasing the efficiency, reliability and accuracy of the
recognition procedure.

In any case, the possibility of replacing the grammar obtained as a result of
training (building) the recognition system with another grammar close to it (more
optimal according to some criteria), i.e. in fact, to approximate the original model
without significant loss of quality, allows the developer to significantly increase
the efficiency of the recognition system. Errors (misclassifications) are
inevitable in any recognition system. This is due both to the immanent and
unremovable property of variability of recognition objects, and often, as well,
due to the incompleteness (non-representativeness) of the initial training sample.
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Therefore, the application of the idea of approximation for systems of structural
pattern recognition, i.e. the possibility of reducing the absolute accuracy for
describing and analyzing such images with a simultaneous increase in the
efficiency of the recognition procedure is certainly promising.

2. Let (L1 P1) and (£:> P:) be stochastic languages (SL) generated by
stochastic grammars (SG) ¢: and G- [1].

The closeness measure for SLs and SGs can be determined in different
ways. The choice of the appropriate definition depends on the characteristics of
the generative grammars used, as well as on the subject area for describing and
analyzing the objects of which the model is being built.

For example, the measure of the proximity of SLs (£:> 1) and (£2- P> (and
the corresponding SGs) is the quantity 8( L1, L2) = f{pi (L0 L), Pa(Linly)),
where p(L) = ; P(*) and f{x,y) is monotonic in each variable function.

Let us define the conditions that the function f must satisfy for the measure
d to satisfy the metric axioms.

Lemma 1. For a measure 0 to be a metric, it is necessary that the function
f satisfies the inequality flxi,y1) + flx2,02) — flxs,ys) — 1 < 0 for any three points
(x;, ¥)e(0,1)%i=1,2,3.

The next lemma formulates sufficient conditions for the choice of the
function f.

Let D =[0,1]{(0,0),(1,1)}.

Lemma 2. If (0,0) =0, f(1,1) =1, f(x,y)e(0,1), f(x, y) =y, x) for (x,y)eD
and, moreover, for all points (x,y)eD, the inequality
sup f(x,y) —inf f(x,y) < 1 — sup f(x,y) holds, then the closeness measure 6 for SLs
satisfies all three axioms of the metric.

The construction of a function f for which the necessary and sufficient
conditions stated in Lemmas 1 and 2 are satisfied may turn out to be a difficult
and not always justified task. Therefore, in order to effectively solve the problem
of approximating the SL in many cases, it is permissible and expedient to choose
a measure of proximity, which is not necessarily a metric.

For example, it is convenient to consider the value of the measure of the
proximity of the SLs (£:- 1) and (£2: P») (and the corresponding SGs)

8(Lr, L2)=flri(Linla), P2 (L0 la)), where flx,y)=min{x,y}. (1)

A stochastic grammar G is called consistent if p(L(G)) = 1.

11



In what follows, we will consider only consistent SGs.

For the last proximity measure 6 and the compatible SGs and (and the
corresponding SLs (£:> 1) and (£2: P2)), the inequalities 0 <3(L:, £2) <1 hold
and such statements (criteria) hold.

Theorem 1. The characteristic grammars of consistent SGs ¢ and C: are
equivalent if and only if 6(L1, L2) = 1.

Theorem 2. Languages and, generated by characteristic grammars SGs ¢
and 9., do not intersect (L1 " L.= ) if and only if 8(L1, L) = 0.

We use the following definitions for 0 < ¢ <1 [1].

SL L. weakly e-approximates SL L if 8( L1, L2) > 1—e.

SL L. strongly e-approximates SL L. if (L1, L2)>1-¢gand 7 (x) = P>
(x) for xe LinL,,

In the theory and practice of using formal languages and the corresponding
formal grammars for the description, analysis and recognition of structural or
syntactic images, predominantly context-free or regular languages are used. The
most successful, classic results of such an application, described, in particular,
in the monograph by K.S. Fu [1], most often use context-free formal languages.

There 1s such an important statement: any consistent stochastic context-
free language can be strongly (weakly) g-approximated by a stochastic regular
language for arbitrary €€(0; 1) [1].

In this regard, the space of stochastic regular languages acquires great
importance for the construction of an effective system for description and
(analysis) recognition of structural patterns. In [3,4], the main properties and
algorithms for calculating the proximity measure 6 given by formula (1) are
formulated for just such languages (grammars).

3. In conclusion, we present one more variant of determining the measure
for assessing the proximity of the SLs. This measure can be calculated as follows:

pi(L/ L)+ p,(L,/ L)
p(L17 LZ) - pi(Ly /L) + p,(L, /L) +6(L, L,) ’

where 0(L1, L2) = min(pi(L1 N L2), p2(L1 N L2)) and pi(L;) =w§Lipl'(W),
i=1,2.

Thus, if the function 6(L1, L2) introduced earlier by formula (1) determined
the size of the common part of the corresponding languages, then the value

12



p(L1, L) is the fraction of those words that differ from each other in L; and Lo,
relatively to all words of both languages.
Theorem 3. The function p(L1, L2) 1s a metric on the set S of all stochastic

languages in a certain alphabet X.
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BbBIBOP METPUKHU B 3ATAYAX UHTEJUVIEKTYAJIBHOI'O
AHAJIN3A PE3YJIBTATOB UMUTAIIMOHHbLIX OKCIIEPUMEHTOB

NmuTtanimoHHOE MOAEIUPOBAHUE SIBJISICTCS MOIIHBIM MHCTPYMEHTOM IIPH
WCCJICJOBAHUM CJIOKHBIX CHCTEM M MPOLIECCOB, BO3HUKAIOIIMX B NPUPOAEC U
counanpHOoM xwm3HM [l]. Ha »dramax mnpoexktupoBaHuss M NPOTPAMMHOMN
peanu3alui MOJEIU MPUMEHSIOTCS BBIOpaHHBIE HCCIIEIOBATENIEM aJIrOPUTMBbI
MOBEJICHUS UM HA0OpPhI JAHHBIX JJISI PA3JIUYHBIX OOBEKTOB M YacTEH CIIOXKHOU
CHCTEMBI, CBSI3€ MEX/1y HUMHU, BHECIIHUX BO3/ICUCTBUMN U T.II. OJIHAKO HA 3TaIe
MPOBEACHUS SKCIEPUMEHTOB HMHUTAIMOHHASI MOJEJIb PACCMATPUBACTCS Kak
HEKOTOPBIN "4€pHBIN AKK", MOTyYaloUi Ha BX0J€ HA0Op (BEKTOp) 3HAUEHU
HEKOTOPOI0 MHOKECTBA YNPABJISAIOIINX MapaMeTPOB W BBIAAIONIAN HA BBIXOJE
MHOXXECTBO HAOJIIOJJaeMbIX MEPEMEHHBIX. BXOJHBIC TEpEeMEHHBIE IPUHSTO
Ha3bIBaTh YIIPABJISIONAMUA Gdaxkmopamu MOJIEIH, a BBIXOHbBIC
JTAHHBIC - OMKIUKAMU MOJICIIN.

[IpoBeneHne 3KCIEPUMEHTOB C UMUTAIIMOHHOM MOJEIBIO 3aKJIIOYAECTCS B
MHOTOKPAaTHOM 3aIllyCKe pPabOThl MOJICJIM C Pa3JUYHBIMUA HaOOpaMu 3Ha4YCHUU
BXOJIHBIX IIEPEMEHHBIX C IEJIBIO PEIICHUS CIEIYIOINX OCHOBHBIX 3a1a4 [2-4]:
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(1) Haxoxnenue Takoro Habopa 3HAYEHUW YNpaBIAOIUX (HAKTOPOB,
KOTOpPBIA ONTUMHU3UPYET HACTPOWKH CHUCTEMBI B COOTBETCTBUHU C
3aJJaHHBIM  HCCJEJOBAaTEIeM  KpUTEpUeM (WM  MHOXECTBOM
KPUTEPUEB) OLIEHKU 3(PPEKTUBHOCTU (PYHKIIMOHUPOBAHUS CHCTEMBI.
Takolt  kputepuid  Ha3bIBaeTcs  Qpymkyuet  yeau  (yenesou
Gdyuxyue - LUD) unu ¢pynkyueit npucoonocmu (fitness-gpynxyueti);

(2) OOHapyxeHHE U BBIJCJICHUE CPEId BCETO MHOXECTBAa BXOJHBIX
(akTOPOB IPyIIIbl MAJTO3HAYMMBIX (MAIOUH(OPMATUBHBIX ), KOTOPHIE
HE OKa3bIBAIOT 3HAUUTEIBHOT' O BIUSHUS HA PEKUMBbI PpA0OTHI CUCTEMBI,
U OIpEeAeeHUE CTEINEeHU BIUAHUSA (CTENEHH 3HAYMMOCTH) JJIs
OCTaJIbHBIX (PAKTOPOB.

Hanum popmanbHOE ONMKMCAaHKUE 33J]a4l UCCIEIOBAHUS CI0KHON CUCTEMBI.
Ilycte F(X) - ueneBas (QyHKuusS i 3a7a4yd  ONTUMM3AIUM CUCTEMBI,
X =(x,, Xy ) - BEKTOp BXOJHBIX (PAKTOPOB, X; - 3HAUCHHE I-TO (akTopa,
M - xonuuecTBO akTopoB. 3HaueHUs F(X) B sIBHOM BHJE (AHATUTUYECKHU B BUIE
dbopMyJibl) 3aBUCAT KaK OT 3HAYEHUH (PAKTOPOB, TaK U OT 3HAUCHUN OTKJIMKOB
MOJIENIA, KOTOPBIE 3aBUCAT OT (PAKTOPOB HESIBHO, & B KAYE€CTBE MOJIYyYEHHBIX
pe3ynbTaToB 3KcnepuMeHTOoB. [loatomy F(X) 3aBucuT oT X HESIBHO B KaUeCTBE
Habarooaemou 3asucumoul nepemernou . J{ng 3agaun ontumuzanuu (1) caoxHoun
CUCTEMBbl OyneM Tpeanojiaratb, 4To HEOOXOJMMO HAWTHU Ha MHOMXECTBE
JIONYCTUMBIX alIbTEPHATUBHBIX PEUIEHUN Munumanvroe 3Hauenue LD F° =
F(X') (touHee - OOM3KOE K MHHMMAaJbHOMY C HEKOTOPOH JIOIIYyCTHMOM
HOIPEITHOCTBIO) ¥ COOTBETCTBYIOIINE EMY ONITHMANIbHBIE BEKTOPBI-PEIIEHUs X
(MX MOXET OBITh 00JIe€ OJHOI0) B MPOCTPAHCTBE PAKTOPOB (IIPU3HAKOB).

NmuTanioHHbIe HSKCIEPUMEHTHl TMJIAHUPYIOTCS W TPOBOJASTCS B BHJE
ceccuid MojnenupoBaHus [1-4], B XoAe KOTOPBIX HaKaIlJMBAIOTCS OOJbIINE
MACCHUBBI CTATUCTHUYECKUX JAHHBIX MJI1 3HAUYCHUH YHPaBISIIOMUX (PAKTOPOB H
HaOJIIOJa€MBbIX OTKJIHUKOB MOJIENIM C LENIbI0 MX aHajdu3a JJid peuIeHHs 3aaad
(1)-(2). BaxHbpIMU OCOOEHHOCTSIMU MPOI[ECCa UCCIEIOBAHUS CIO0XKHBIX CUCTEM
MOCPEICTBOM UMHUTAIMU, KOTOPBIE YCIOXKHSIIOT PEIICHUE MOCTABICHHBIX 3a/1ad,
SIBJISIFOTCS: CTOXaCTUYHOCTh QyHKIMU F(X), MyabTUMOnanbHOCTh F(X) (Hanuuue
HECKOJIbKMX ONTHUMAJIbHBIX M OJIM3KUX K HUM Mo 3HadyeHuto 1D penienwuii),
OoJsibllIasi Pa3MEPHOCTh 3aJadyd, HAJIUYUE HEUYHMCIOBBIX (KaTEropuasibHbIX)
(baxTopoB.

Kareropuanbhbie (HaKkTOpbl ONHUCHIBAIOT KaYE€CTBEHHBIE XapaKTEPUCTUKU
CHUCTEMBI U YCIOBHO KOAUPYIOTCS OOBIYHO HATypaJdbHBIMU YHMCJIAMHU, 3HAUYCHUS
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KOTOPBIX HHTEPIPETUPYIOTCS peaJTu30BaHHBIMU B MOJEIN aJirOpUTMaMu. Takxke
B MOJICJIMPOBAHUM ISl CHWXKCHUSI Pa3MEPHOCTH 3aJaud 4acTo MNpUOErarT K
pa30MEHUIO0 JONMYCTUMBIX MHOXXECTB YHCJOBBIX TEPEMEHHBIX C OOJIBIIUM
KOJIMYECTBOM 3HAUYCHUN HA MEHBIIEE KOJUUYECTBO MOJMHOXKECTB, HA3bIBAEMBIX
VPOBHAMU K8AHMOBAHUS W KOAUPYEMBIX YCIOBHBIMH HOMepamu [1,5]. YpoBHHu
KBAHTOBAHUSI B ATOM CJIlydae paccMaTpUBAIOTCS KakK JIOMYCTUMbIE KaTeropuu
dakrtopa. Ilpu ucciieqoOBaHUU CJIOXKHBIX CUCTEM CPEICTBAMU HUMHUTAIMOHHOIO
MOJICJIMPOBAHUS, KaK IPaBUJIO, OOJBIIMHCTBO TEPEMEHHBIX  SIBISIIOTCS
KaTeropuaabHbIMHU.

[Ipu pemenun 3agauu ontumuzanuu (1) HeoOXoAMMO MO pe3ysibTaraM
HAKOIUICHHBIX JKCIEPUMEHTAIBHBIX HaOmtoneHuit 3HadueHuit 1{d omnpenensTsh
KOJIMYECTBO MOTCHIIMAJIBHBIX ONTUMAJBHBIX PEIICHUM W UX PACIOJOXKEHUE B
npoctpanctBe  (daktopoB. Jls  3TOro K  MOJYYEHHBIM  pe3yJbTaTam
AKCHEPUMEHTOB MPHUMEHSAIOTCA METOAbl KJIACTEPHOro aHanmusa [6], KOTOopbie
MO3BOJISIIOT Pa30UTh BCIO COBOKYITHOCTh HAOII0ICHUM HAa CErMEHTHI (KJ1acTephl),
cogepxkamue "onuszkue" wnm "moxoxkue" pemeHus. Kpurepuidl pazaumuus
O00BEKTOB MPOM3BOJIBHOIO MHOXKECTBA HA3BIBAETCA pPACCMOAHUEM MEXIY
00BEKTaMH, M €ro BbIOOP SBISETCS BaXHBIM AaCIEKTOM MPUMEHEHUS
KjactepHoro aHanuza. B [7] QyHkums paccTtosHus s OObEKTOB U3
MIPOU3BOJBLHOTO MHOXKECTBA S ompezensiercss kKak 9 :8x8 > R ecnu aysl Bcex
X,y €S BBIMOJHIIOTCS YCIOBUS:

1) d(x, y) >0 (monoxurenbHas onpeacaéHHOCTb)

2) d(x, x) = 0 (peIeKCUBHOCTH)

3)d(x, y) = d(y, x) (CHUMMETPUYHOCTb)

B HayuyHOU nuTEpaType 4acTo paccmosHue Ha3blBAIOT MEMpUKOU, HE JIeJiast
MEXI1y HUMHU pasHunbsl. B [7] onpenenenue mempuku OTIAYACTCS OT
ONpPENEIICHUS PACCMOAHUS TAKUMU YCIOBUSIMH:

2) d(x, y) = 0 Torma v TOJIbKO TOrJa, Korjaa x = y (TOXJIECTBEHHOCTH)

4) d(x, y) < d(x, z) + d(z, y) (HepaBEHCTBO TPEYrOJbHUKA) JJIsI BCEX
x,y,z€ 8§

[Ipu pemieHur OOJIBIIMHCTBA MPUKIAJHBIX 3a7ad HaJWYHUE YCJIOBUS
HEpPAaBEHCTBA TPEYrOJIbHUKA HE HCIOJIB3YETCS, IOCTATOYHO 33JaTh (DYHKIIMIO,
KOTOpass MOXET OTOOpaxkaTh pa3jiMuve MEXAy OObEKTaMU U CTEIEeHb 3TOr0
paznuuuda. B 3amadax kiacrepusalMy JaHHBIX HanOoOJiee 4acTO MCIOJIb3YIOTCS
CIENyoUre paccTosAHuA [6]: eBKIMA0BO, MUHKOBCKOIr0, TOPOJACKHAX KBAapTaIOB
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(MaHx3TTEeHCKOE), XdomMmuHra, YeObméBa (sup-meTpuka), MaxanoHoOuca,
Kakxkapa.

Hanuuue kareropuaabHbIX IEPEMEHHBIX, Y KOTOPBIX K TOMY K€ KaTeropuu
HE CBS3aHbl OTHOIICHUSMHU TOpsAKa [6], orpaHUYMBaeT BBIOOp MOAXOJSIICH
GYHKIMK pacCTOSTHUS B 3aJayaXx MMHUTALIMOHHOTO MOJEIUPOBAHUS. Y UYUTHIBAS
MIPUCYTCTBUE CPEU YIPABIAIOMUX PAKTOPOB MOJI€IEH HEKOTOPOTO KOJIMYECTBA
MOTEHIMAIbHO MAaJIO3HAYUMBIX, IS OMNpPEJCJICHUS] ONTUMAaIbHBIX KJIACTEPOB
npeayiaraercsi IpUMEHSITh OJHOBPEMEHHO PACCTOSTHUSA

XsMMHUHTa d(XaJ’):ZA::{ 1 ‘ X #Y, } 51

. d(x, =max |x,— ),
YeObléBa (,y) =max |x -y,

Hcnonp30Banue paccTossHUs XAMMUHTA TO3BOJIAET BKJIOYATh B OJIUH
KjacTep HaOMOAeHUs C  OOJIBIIOW BapUATUBHOCTHIO  3HAYEHUM  JJIS
MaJIO3HAYUMBIX (DAKTOPOB, a UCIOIb30BaHUE paccTOsHUS YeObImEBa MO3BOISIET
OrpaHUYMBATh Tpeeabl BApUATUBHOCTH U H30€TaTh MOMajaHus B KJacTep
CJIMIIIKOM OOJIBIIIOTO KOJMYECTBAa MajJonHGOpPMaTUBHBIX perieHuid. Kpome Toro,
BOXHBIM CBOMCTBOM paccTosiHusg YeObléBa sBISETCS BO3MOXKHOCTH €r0
WCIIOJB30BAaHUA HE TOJIBKO JJII BEKTOPOB pPEIICHWH B IEJIOM, HO U IS
OTPE/ICIICHNS PA3IMUUN OTJEIBHO MO KAKJIOMY (DaKTOpPy, TaK KaK KOJIMYECTBO
KaTeropuii y pa3HbIX (JaKTOPOB MOXKET OTJIWYAThCs OoJiee, 4eM Ha MOPsIOK.

[locTpoeHne KiacTepoB C MPUMEHEHHEM pPACCTOSHUM XAMMHUHIA U
YeOpiméBa Mo3BOJISIET HEKOTOPHIM HAOIIOJACHUSIM OJHOBPEMEHHO IOIMAaaTh B
HECKOJIbKO KJlacTepoB. i pemaeMbIX ¢ MOMOIIbI0 MOJAEIUpoBaHus 3aaa4 (1)-
(2) 9TO HE SBISETCS HEIOCTATKOM pa30MEHMs Ha KJIacTephl, a, HAIPOTHUB, MPHU
MOCJEAYIOIIEM aHAIN3€ MOXKET IOMOYb IPOBECTH 00JIE€ UETKOE Pa3/IeJICHUE NN

TPYINIUPOBKY PACCMOTPEHHBIX AJIbTEPHATUBHBIX PEIICHUN.
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BUKOPUCTAHHS TEXHOJIOI'TI BJIOKYEHWH JJIs1
3ABE3INEYEHHS HAIIIOHAJIBHOI IH®@OPMAIIMHOI BE3NEKU

OnHi€l0 3 HaWMOMIMPEHIUX Ki0eparak, sKa BUKOPHCTOBYETHCS MPOTHU
nepkaBHuX [HTEepHET-pecypciB y OiIbIIOCTI KpaiH cBiTYy € «DOS-atakuy, T00TO
TaKl, SKI HaIllpaBJieHI Ha TUMYacOBE OOMEXKEHHsS JOCTYIY J0 CEpBEpy uepe3
MEPEBULICHHS MOXJIMBOI MPOJAYKTUBHOCTI OyAb-IKOI0 KOMIIOHEHTa MEpPEXKEBOI
iHppacTpykTypu [1]. «DDOS-ataka» - e po3noaiieHuid BapiaHT aTaku, KOJIU
MOXJIMBOCT1 00JIaITHAHHS BUUEPITYIOTHCS Uepe3 3aIyUEHHS JO FT'eHepallli 3aluTiB
BEJIMKOI KIIBKOCTI oOsianHaHHs. Lle MOXyTh OyTHM He JHMIle MepCOHabHI
KoM 'toTepu, a i loT-mpuctpoi, poyrepu, Kamepu BiJ€OCIOCTEPEKEHHS TOIIO
[2], mpu ubomy yyactb B DDOS-atani Moxke OyTH SIK HACIIJIKOM 3apaKC€HHs
CUCTEMH, TaK 1 MacoBUM JOOpPOBIJIBHHUM BUSBJIEHHSM «XakTuBi3My». Ilicnsa
r7100adbpHOT JIDKUTANI3AIT Ta MEpPeBECHHs 0araTboX JAEpKaBHUX CEPBICIB Y
Mepexy [HTepHeT Taki aTakd MOXYTh MaTW TsKKI Hachigku. Ilpukmnagom €
notyxHa DOS-ataka nHa undgpoBy iHdppactpyktypy KIII im. Iropst Cikopcbkoro
BoceHu 2020 poKy, KOJIU MPOTITOM JEKIIbKOX JHIB HE OYJIM TOCTYMHI OUIBIIICTh
CalTIB yHIBEPCUTETY, 30KpE€Ma BHYTPIIIHA €JEKTPOHHA IIOIITAa Ta OCBITHI
pecypcu, y TYPTOKHUTKAX B3arajial 0OMeXHUBCS IOCTYII O BCECBITHBbOI MEpPEXK1, 110
(aKTUYHO TMPHU3BEJIO JI0 THUMYACOBOI 3yNUHKU JUCTAHUIMHOTO HaBYaHHS.
OO0’ekTH 3HAYHOI COIlaJIbHOI BAXJMBOCTI, TakKl SK OaHKHU, Bpa3jIuBl [0
iHpopmaniitHux (riOpuaHuX) I1HTEpBEHHIA. ToOTO cleHapiid, HpU SKOMY
CIIOYATKy B MEPEXI MOIIMPIOIOTHCS YYTKU Ta PO3MIIIYIOTHCS MaTepiajd mpo
HEHAJI1IHICTh MEBHOT OAHKIBChKOI YCTAHOBHU, a OTIM 3a JIONIOMOT'010 K10epaTaku
00OMEXKYETHCS TOCTYN 10 MOr0 CalTy Ta MOOIIBHUX JI0JIaTKiB, MOXKE MPU3BECTH
70 MaHIYHUX HACTPOIB Ta XBHUJIl PO3ipBaHHS JOTOBOPIB 13 HACEJICHHSAM, IO B
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CBOIO Uepry MOK€ CIPUUYUHUTHU NPOOJIEMHU 3 JIIKBIJHICTIO T MPUIUHEHHS pOOOTH
O0anky. Cepiss TakMX BHMNAJKIB MOXE CYTTE€BO IOXWUTHYTH CTaOlJIbHICTh
(1HAHCOBOI CUCTEMU JAEp>KaBH, ayne «OOTHET» — 00’ €AHAHHS NPUCTPOIB, IO
BUKOpPUCTOBYIOThCA Tpu DDOS-aTtakax — Moke 0JJTHOYACHO OyTH 3aCTOCOBAHUM
MIPOTHU BEIMKOI KinbKOCTl [HTepHeT-pecypciB (puc. 1). Ile MoxkyTh OyTH Ci1yx0u
TPAHCIOPTHUX IEPEBE3€Hb, MPOBIAHI 3aco0u MacoBoi iHpopMmarlii, [HTepHeT-
MarazuHd TpOAOBOJBYMX TOBapiB Ta JjikiB. IlomgiOHa OaraToBeKTOpHa araka
MOK€ MPHU3BECTH A0 HAJ3BUYANHO BEJIUKHX 30UTKIB Ta CTBOPUTH YMOBH MJIs
3aBOPYILICHbD.

Ines Onokueitny, sk i DDOS-ataku, mossrae y po3moair iHOPacTPpyKTypH Ha
Oararto npuctpoiB [3]. Came ToOMy KpHIITOBATIOTAM HE 3arpOKy€ BUUCPIIAHHS arlapaTHUX
pecypciB — aTakyr4uXx cepBepiB MOTpPiOHO Oyae 3HAYHO OUIbINE, HIXK CepBEpiB, SKi
30epiraroTh JaHIIOKOK TpaH3akiii (puc. 2). CTBOpeHHs HAIliIOHATBHOI KPUNITOBATIOTH (T.
3B. stablecoin, Kypc sikoro Oynae NMpHB’sA3aHO 0 KypCy TPHUBHI) K PE3EPBHOTO KaHATy
30epiraHHs Ta OOMIHY KOIITIB 3HAYHO IMIJBUIIATH PIBEHb TOTOBHOCTI JEp)KaBU 0O
riopuaauX iHTepBeHIi. OKpIM MOTO, MOXKJIHMBICTH BHUIAOOYBaHHS KPUITOBATIOTH
(mining) B AKOCTI 3apo0iTKy Oy/e CIOHYKAaTH OUIBINY KiTbKICTh JIOJICH 10 BCTAHOBJICHHS
KOMIIOHEHTIB OJIOKYeHH-1HQpACTpYKTypu Ha BIacHUX NpUCTposx. [lpu mocsarHenHi
NEBHOT KUTHKOCTI KOPUCTYBadiB, MOXKIJIMBO DPO3IIUPHUTH 3aCTOCYBAHHS CHCTEMHU IS
CTBOpPEHHSI PO3IMOMINIEHUX CEpBEpiB Ta anbTepHATUBHOI cTpykTypu DNS, daktuunO
napaneinbHOi Mepexi, Je OyayTh po3TalioBaHi y 3amupoBaHOMY BHUTJIAAI CTPATET1IHO
BaiuBl pecypcu. OHoBIeHHs iHpopmanii Moxke BigOyBaTHUCA 3a IIPUKIAIOM
MIPUHTOBOTO MpoTokony «BitTorrent.

borrer

DDOS-araka

bBaHKIBCBKI YCTAHOBH Jlep:xaeHi YCTaHOBH

O0MiH 1HpopManieo

[poMagaen |

Puc. 1. YmoBHa cxema DDOS-araku
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Borrer

DDOS-araka

O0MiH iBdOopManiero

I'poMagasn

|

Puc. 2. YmoBHa cxema cipo6u DDOS-aTaku npotu 010KkuelHy

TexHoJiorii 0JIOKYEWH 3aCTOCOBYIOThCA B JIEPKABHOMY CEKTOP1 BXKE 0araro
pokiB. Bimomi nmpuknaau: HanioHaidbHa KpunroBaitora Benecyenu «El Petroy,
kpunropamoTa miaargopmu Facebook «Libra», sika 3abe3nedeHa O1BaIIOTHUM
KOIIIMKOM (J10JIap Ta €BPO), TaKOX AepxkaBHy kpuntoBantoty «DC/EP» B 2021
poii anye anoncyBatu KHP [4]. JleneHTpasnizoBaHi CUCTEMH 3a BU3BHAYEHHSIM
O1JIbIII HAaA1MHI, HI’K IIEHTpaJi30BaH1, aje iX BIPOBAKCHHS B YKpaiHl IOBUHHO
OyTH PETENIbHO CIJIAHOBAHO 3 YPaXyBaHHSM YC1X MOXKJIMBUX PU3UKIB.
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YIPABJIIHHSI HAYKOBO OPTAHIBAIIMHOIO AISIJIBHICTIO (HOJ)
B HAH YKPAIHH

CtBopennss €nunHoi iH(QoOpMaIIiHOI CUCTEeMH NIATPUMKH  3ajad
ynpaBiiHHs HaykoBoro AisuibHICTIO B HAH Vkpainu (€1C HOL HAH Ykpainn)
CIIUPAETHCA HAa CYTO HAYKOBY Ta HAYKOBO-TEXHIUHY [ISUIBHICTH JEpP’KaBHUX
JOCHITHUIIBKUX 1H(PPACTPYKTYp 3 TAaKMX HArajlbHUX HAINpPSMKIB PO3BUTKY 1
porpecy, sK €JIEeKTPOHHE YypsayBaHHs, wudposizamiga, Oe3nanepoBuid
€JICKTPOHHUI TOKYMEHTOOOIT.

He Tinpku akTyasibH1 JeprKaBHI 3aBjaHHs iHiHitoBanu nossy €1C HOJ, a
TaKOXX TMIArOTOBJIEHI B AkajeMii HayK Yy HEJIaBHbBOMY MHHYJIOMY
(yHIaMEeHTaJIbHI TEXHOJIOTIYHI pIIIEHHS HAa TEpPEeHl PO3BHUTKY CHUCTEM
YOPaBIIHHS MIATPUMKH HAYKOBO-OpPraHI3allliHOK JiSJIBHICTIO HAyKOBHUX
ycranoB HAH VYkpainu.

SK OCHOBY cCHiJ 3a3HaYUTH HE TIJIbKU TEOPETUYHI, HAYKOBO-TEXHIYHI
Ha/10aHHS KIOEpHETUYHOI HAYKH, a TAKOK BCIO MPOJYKTUBHY ICTOPIIO PIIICHHS
3aBjJaHb iH(QopmaTHU3allii, TOYMHAIOUM 3 KJIACUYHUX MPUHIIUIMIB, TEXHOJOTIHN 1
i1erl 3amoyaTkoBaHoro akajaemikoM B. M. I'nmymkoBum Hamnpsamky ACY
(aBTOMaTU30BAaHMX CUCTEM YNIpPaBIIIHHSA) OpraHi3amiinoro tumy [1].

[IpupoaHUM NPOJOBKEHHSIM 3raIaHUX PIIIEHb € HANPSIMOK PO3pOOJICHUX
¢axiBuamu I[Hctutyty kiOepHetuku imeni B.M. I'mymkoBa HAH VYkpainu
(paKTUYHO  CHAJKOEMHUX  aKTyaJlbHUX Ta  KOHKYPEHTOCIPOMOXKHHUX
KOpIOpaTUBHUX po3nojiieHuX iHdopmaniitaux cucrem 1 texHonorii (KPICT ta
PIT) B mnpuBaTHUX Ta JAEpKaBHUX BIJIOMCTBAaX 1 3arajlibHOJEPKaBHUX
IHCTUTYIIOHAIBHUX 1HPpacTpyKTypax [2].

3aBaaHHs 1H(opmarTH3alii Ta aBTOMAaTU3allli HAayKOBO-OpTaHI3aIliiHOl
nisuibHOCTI [pesunii HAH Ykpainu Ta HayKOBUX YCTaHOB Yy CKJIaal Akajaemii
HayK B MaJIUX Ta BEJIMKHUX aCMEeKTaxX 31MCHIOEThCA 3 KIHIA 70-X POKIB MUHYJIOTO
cToMTTA [3]. YCHOiHICTh BIPOBAKEHHS Ta €KCIJIyaTallli TaKuX pillleHb MaJIH
pI3HUI CTYIMiHb, HAWOUIBII 3HAYMMOK ICTOPUYHOIO BIXOKO OYJIO CTBOPEHHS
ABtomatu3oBaHoi 1H(opmaniitHoi cuctemu llpesuaii HAH Vkpainu (AIC
[Ipe3unii) Ta ii ¢pyHkuioHansHO opieHToBaHuX miacucreM (DOII), nHanpukian,
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«bromxer HAH Ykpainn», «@opmMyBaHHs 1 aHaNI3 IITATHUX PO3MUCIB HAYKOBHUX
ycTaHoB», «HaykoBi 1 kepiBHI kaapu», «[HTerpoBaHa CHUCTEMH EJIEKTPOHHOTO
TOKyMeHT0001ry» (3 2004 mo 1eit gac).

Haitbinpm epexkTuBHUM KpokoM mudposizaiii Akaaemii HayK (HE TUIbKH
BiacHe ii [Ipe3umii) BusiBuinch BrpoBamkeHi (3 2015 no ueit yac) Posnoninena
iIHpopMmaliiiHa TEXHOJIOTIS  MIATPUMKH  3aJad  yOpaBJIiHHA  HAyKOBO-
opranzamiinoro aisupHicTIO (PIT HOJI) HAH Vkpainu [4], miacucremu
BEJCHHS peecTpy 00'eKTiB mpaB iHTenekTyaldbHOI BiacHocTi (IIB POIIIB) ta
3ac001B aBTOMAaTu3alil 3aJady (PIHAHCOBO-€KOHOMIYHOTO CYMNPOBOKEHHS
HaykoBoi JisimbHOCTI (ITA DE3]I).

OCHOBHOI0O MOTHBAIII€I0 CTBOPEHHS Yy3arajbHEHOi (TJIO0AJIBHOI IS
Axanemii Hayk) €IC HOJl €, 3 ogHOoro 0OOKy, pO3MIMPEHHS HOMEHKJIATYpHU
dbopMaIi30BaHUX CTPYKTYPOBAHUX EJIEKTPOHHUX JOKyMeHTIB (Oinbmie 50
BHUIB), sskuMH yrpasise icHyroua PIT HOJ, mpore BiAMIHHICTH OaraTtbox
TEXHOJIOTIYHUX CXEM iX MIArOTyBaHHA Ta o0poOku (Ouibmie 10 BiAMIHHUX
TEXHOJOTIYHUX cxeM, ToO0To mnopsaky 10 Biaminaux PIT) o0ymoBitoe
apxiTekTypHuid po3BuTok icHyrouoi PIT HOJ[ no €IC HOJ/. Cmig Takox
3a3HaYUTHU, 0 B 1HPpacTpykTypl Akaaemii HayK (PaKTHYHO € KUIbKa TUCAY
AKTUBHUX KOPUCTYBAYlB 3raIaHUX M1JICUCTEM 1 TEXHOJOTIH.

€IC TIATPUMKU 3AJAY VYIIPABJIIHHS HOJ] HAH YKPAIHU
(baKTU4HO 11€:

0) Binkputa IC g5 po3BUTKY 1 BOPOBAKEHHS HOBUX miacucteM Ta IT;

1) Oinbmie 10 TEXHONOTIYHUX CXEM 00ITy €JIEKTPOHHUX JOKYMEHTIB;

2) Outbie S migcucTeM 3abe3neueHHs 3a7a4d aBToMaTu3allli (B TOMy 4ucCi
[ITIB H/, ITII Koukypcis, I[1B POIIIB, ITA ®E3);

3) 61apie 5 PIT (B Tomy uncai PIT HOJL, POIIIB, ®E3);

4) 611p1e 50 BUAIB CTPYKTYPOBAHUX €JIIEKTPOHHUX JOKYMEHTIB;

5) Oublml cydYacHi AapXITEeKTypHI pIlIE€HHS, IHCTPYMEHTAJIbHI 3aco0u
CHUCTEMU,;

6) 3aco6u 1HdopmarliiiHoi 13omsamii miacucteM Ta PIT 13 cknany cucremu;

7) po3lIMpeHHS KoJja aBToMaru3ailii 3a1a4 ynpasaiaag HO/I;

8) CTBOpEHHS 1 IHTETrpallli CYyTTEBO HOBUX I1JICUCTEM;

9) 3a0e3neueHHs MaOyTHHOTO MPUPOJHOIO TMEPEXOAY B XMapHE
cepeaoBUIIE.
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Ha puc.l npuBegeHa mnpoctopoBa (Tropu3oHTaJIbHA, BEPTUKAJIbHA Ta
dyukiionanpHa) cxema icayrouux PIT y ckmaai €IC HOJI, xopucrypauip €1C

HO/I 3 indpacrpykrypu HAH Ykpainn, ¢pyHKITIOHAIBHI T ACHCTEMH.

TexHonoriuni cxemu (PIT) JAepxasHa AoChigHULbKA iﬂ¢pacrp'yw' “AH YKpaiuun
- cy6'exTn Bnposagenns €IC HOA (PIT N
1. Noxkymentoobir POMNIB CFARCH

1.1. Odopmnena OXOPOHHOIO IOKYMEHTA
1.2. florosipHi sianocutm 3 OTIB y chepi ABTODCHLKOrD NPaBa i CYMixHUX Npas

2, DoxymenToobir HOZ, cynposomxenHs A‘“'“'”:’“I Npewail

BUKOHaHHA TemaTuku HA n""gm_pm" {1k

14 g WP/ e e £ EpEUL

2.3. Biaxpurra HAP//IKP 3a konkypcom LINiN AR Ykpaihn DIARINEHE

;ﬁmﬁﬁmﬁmmmffm A’;;f;'::;‘& Excneptna paga

2.5. Buxonanua 1a 3asepwenta Hi H UAIBTT

&W“ NSRS g Haykogi yctaHoBM

3. Dokymentoobir ®E3 HOA Kepisuuureo

4w g Buena papa

R Tt BueHuii cexperap
Kepisnuku HAP/AKP

Bianosinanbhi BukoHasui
Cnispo6iTHuku niaposainis HY
IBTT (ONIB)
MNnanoso-GlomKeTHUX

1/
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|——————3 (20 W
IHOPACTPYKTYPA X ‘W,
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P

Puc. 1. Cxema dynkmionansHo-TexHoorigHo0i apxitekrypu €1C HOJl HAH Ykpaiau

€IC HOJH, PIT ta migcuctemm y i ckaaal (QyHKIIIOHYIOTH 1
pPO3pOOIIIOIOTECS 3  ypaxyBaHHSAM 3arajlbHUX BHUMOT TEXHOJOTIYHOIO Ta
IHTETpAIifHOTO XapakTepy OO0 AaBTOMAaTH30BaHHMX I1H(QOpMAIIMHUX CHCTEM
OaraTopiBHEBOI KJIIEHT-CEPBEPHOI apXITEKTypH, apXiTeKTypu BeO-CEpBicCiB,
BIAMOBITHO 1O HOPMAaTHWBHO-TIPABOBUX akTiB Ta HarioHampHUX cTaHAapTiB, a
camMe B Mojeil OaratopiBHEBOi cepBic-opieHTOBaHOi apxiTtektypu (COA),
CIIpSIMOBaHI Ha IIUPOKE BHUKOpPUCTaHHS I[HTepHeT-mepexi Ta [HTpaHeT-
TEXHOJIOT1H, K e()eKTUBHE CEPEIOBUINE BEACHHS 1 OOMIHY JaHUMH HAYKOBUMH
ycranoBamu HAH VYxkpaiau, Tak 1 B3aeMo1it0 3 30BHIITHIMU KOPECITOHICHTAMH:
opraHamM# JEp>KaBHOTO YIPABIIHHS, 3aKOPJOHHUMU HAyKOBUMH YCTaHOBaMH,
010110TeKaMM, K1 MarOTh pi3HOMaHITHI cucTtemHl miaatgopmu (MS Windows,
UNIX, Linux, MAC Tomo). BukopuctanHs Takux apXiTEKTypHUX MPUHOMIB
J03BOJISIE BIPTYyalli3aiito cepBiciB Be0-3aCTOCYHKIB, CEpBiciB 0a3 gaHUX Yy
CYTT€BO PO3MOAIJIEHOMY XMapHOMY CepeaoBHIIi [5].
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MOJEJIb TPAHCIMCHUNITHAPHOT IHTETPALITT
IH®OPMALIIHUX PECYPCIB PI3HUX CTUJIIB

B cydacHomy 1i100abHOMY CBITI BUHMKJIA HEOOX1IHICTh PIIIEHHS BEIUKOL
KIJTBKOCTI CKJIQJHUX OaraTto(akTOpHUX MPOOJIEM B PI3HUX Traiy3sx JHOJChKOI
IIsUIbHOCTI. B 1Iux ymoBax miBUIIYEThCS MoTpeda B 3aco0ax, 10 A03BOJIAIOThH
BUKOPUCTOBYBAaTH 1H(QOpMALIiHI pecypcu 3 PI3HUX Tally3ed 3HaHb,
MpEJICTaBICHl, K MPaBUIIO, NPUPOJHOMOBHUMH Tekctamu (IIMT) pi3zHux
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ctwiiB. [IMT € macuBHMMU cUCTeMaMU 3HaHb, WO BiJOOpaKarTh PI3HI
npeametHi ramysi (III'), MaroTh 3HaUYHY KIJIBKICTh MUKAUCHUILIIHAPHUX
BIJIHOIIEHb Ta CTBOPEHI HAa OCHOBI BHUKOPUCTAHHA PI3HUX I1HPOPMALIHHUX
TEXHOJIOT1M Ta cTaHjapTiB. [lepeTBOpeHHs] TaKMX MACUBHUX CHCTEM 3HaHb, IO
B1100pa)Kat0ThCS y BUTJISII JOKYMEHTIB, SIK1 MICTSITh OIIMCH IEBHUX MPOLIECIB Ta
iX BIIACTUBOCTEH, B 1HTEPAKTUBHY ()OPMY € JOCHUTH aKTYaJIbHOI MPOOJIEMOIO.
OnHak, g poro Tpeda peanizyBaTy KOTHITHUBHI IPOLEAYPH iX MEPETBOPEHHS,
110, K MIHIMYM, BU3HAUYa€ YMOBH peatizallii B3aeMoii 3 IMMU CUCTEMaMHU, SIK 3
IHTEpaKTUBHUMU CUCTEMaMU 3HaHb [1].

3B1JICM BUHUKAIOTh OCHOBHI 3aJlayl KOMII IOTEPHOI OOpOOKH MPUPOIHOI
moBH. Ile: 1) aBTomaru3zoBaHa oOpoOka UUPPOBUX KOJEKIINA PI3ZHOPIIHUX
iHpopmaniitnux pecypciB (IP); 2) mpencraBieHHst pe3ylibTaTiB OOpPOOKU Y
BUIJISI/II 1IHTEPAKTUBHUX JOKYMEHTIB; 3) 1HTEerpamia HeoOxiaHux [P mist morped
KOHKpPETHOTO KOpUCTyBayda (ekcuepra).

OueBnIHO, MO pO3B’SA3aHHSA NOCTABICHUX 3a1ad 3B ’s3aHE 3 PAIOM
METOJIOJIOTIYHUX Ta TEXHOJOTYHuX mnpodieM. Lle 3ymMOBI€HO HE TUIBKU
HAQIBEJIMKUMU 00CSITaMU HAKOMMMYEHOI JIIOACTBOM 1H(opMaIlii, ajie i BUCOKOIO
IHTEHCUBHICTIO TPOIIECIB MEPEKEBOI B3aeMOii. 3 OMISIAYy Ha 1€, HaWOLIbII
CKJIaJHOI0 € caMme TpeTs 3ajada IHTerpaiii iH@opMamiiHuX pecypciB, IO
3BOJIUTHCSI HE JIO MPOCTOTO 00’€HAHHS KOHTEKCTIB HapaTUBIB, PEJICBAHTHUX
MOCTaBJEHIN 3ajayl, a 3a0e3neyye aKTUBHE BUKOPHCTAHHS BJIACTHBOCTEM
M1KKOHTEKCTHHUX 3B’ SI3KiB.

Mogens TpaHCAMCUMILIIHAPHOI 1HTErpaumii iH(opMamiiHuX pecypciB
PI3HUX CTHJIIB CKJIAJA€ThCsl 3 MaTeMaTUYHOI MOJIeNIl Ta MOJIENIl MOBEAIHKHU
cuctemu (y Burisgi UML-niarpam), a TaKoX apXiTEKTypH MPOTrpaMHOro 3aco0y,
CTBOPEHOTO Ha 1ii OCHOBI. TEeXHOJOTIs TpaHCAUCUUILUIIHAPHOI IHTErparii
1IHQOpMAaLIITHUX PECYPCIB pEaNi3yeThbCs HAa OCHOBI 3aCTOCYBAHHS METOMY
mo0yA0BU 3pocTaroyux mipamiganbHux Mepex (3[1IM) [2], 1 MmeToay peKypCHBHOI
penykuii [3]. Bona 3a0e3neuye aBTOMaru3zoBaHy OOpPOOKY pPI3HOCTHUIILOBHUX
JOKYMEHTIB IJ100aJIbHOTO CEPEAOBUILA 1 IPEICTABICHHS iX Y opMi, MpUIATHIN
IU1S1 IOJTAJIBIIIOTO IEPETBOPEHHA Y AKTUBHUM ()OpMAT 1HTEPAKTUBHUX 0a3 3HAHb.

JInst moOy0BU OHTOJIOTTIYHOTO KiIacudikaTopa CTUIIB €KCIIEPTHUM YHHOM
Oysio 00poOJiecHO MacuB HAyKOBUX, HaBUaJIbHHMX, 3aKOHOJABUMX, BIJOMYHX,
MyOMIIUCTUYHUX 1, YACTKOBO, XYJ0XKHIX JOKYMEHTIB. B pe3ynprari yoro Oyio
MoOyA0BaHO TAKCOHOMIUHY CTPYKTYPY (PYHKIIOHAJIbHUX CTUJIIB MOBH, & TaKOX
BU3HAUYEHO aTpUOyTH 00’ €KTIB, 1110 HAJICKATH IO OCHOBHUX CTHUJIIB.
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ABTOMaTH30BaHa 00pPOOKAa PI3HOCTUILOBUX JIOKYMEHTIB CKJIAJA€THCS 3
TPbOX €TaIliB:

— KJacu@ikaiiss IpUpOAHOMOBHOIO TEKCTY — BUBHAYEHHSI 10T0 CTUJIIO;

— 11eHTudikamis iHpopmalii 3 TEKCTY 3r1JJHO BU3HAYEHOT'O CTUIIIO;

— TpaHCAMCUUILIIHAPHA IHTErpaiis 1HpopMallii, 1[0 MICTUTbCA B PI3HUX
00p00JICHUX TEKCTaX.

JI KOpEeKTHO1 OOpOOKM TEKCTY 3TiHO MOro CTHJIK HEOOXITHO MaTu
ONHUCH BJIACHE ICHYIOUMX CTWJIB. [IpUpogHUM CIOCOOOM MpencTaBICHHS TAKOl
Kiacu@ikamii € OHTOJIOTIYHUI PEECTP CTUIIIB Yy BUTIIsAL oHTONOTT s (puc. 1).

STBEE FEEDEH

TR e L

HaympEterancaRsE

Puc.1 — OHTONOT1UHMI peecTp CTUIIIB

OCKUIbKH JAHUI PEECTP € OHTOJIOTIEI0, BIH MOKE OYTH MpPE/CTaBICHUHN Y
HACTYIHOMY BUTJISIAL:

0=<X,RA > (1)

3agaya kjacu@ikalii TEKCTIB 3a CTUJIEM BUPIIYETHCS yepe3 MoOyaoBY

3IIM. Ownrounoria ctuiiB 9 Moxe Oytu mneperBopenHa B 3IIM. s mworo

MOTP10E€H MPOMIKHHUI KPOK — BUJIIJIEHHS 3 OHTOJIOT1i TAKCOHOMIi:
Gr
Os =P Ts

(2)
Jlns npencTaBieHHS OHTOJOTIYHOTO pEeCTpy B Takid ¢Gopmi ciij

IHTepHpPETYBAaTH MHOXHUHY aTPUOYTIB HACTYITHUM YUHOM:

Os: = (X,R,F(A"),A(A"),D(A"),Rs(4")) 3)
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Jns 1uporo HEOOXITHO peai3yBaTH NEpPETBOPEHHS 1HTeprpeTanii
aTpuOyTIB Ha 3acajiax BUKOPUCTAHHS MPABUJI JJISI PEKYPCUBHOIO PEIyKTOpa:

P Grd g
Rs(A) = fap

F Gra g
F(A) - f;
4)
OnvH 3 eramiB TPaHCAUCIUIUIIHAPHOI 1HTErpaiii BKJIIOYA€E (DYHKIIIIO
MOIIYKY BIJAMOBIJIHUX KOHTEKCTIB Ta JIEKCMYHUX OJMHUIIL Ha OCHOBI
BUKOPHUCTAHHS pe3yibTaTiB PyHKINT iHAEKCalli.

0(1,T) = {1 < {(v() x V(T)} >} (5)
ne ! — inzexc, mo sBIA€E cOBOIO pe3ympTaT pobotn dymKIii <1;
vin,v(T) _ 1IeHTU(PIKaTOpU JIEKCEeMU Ui takcomomii T HapaTuBy

JTOKYMEHTY Ona BIAIOB1IHO.

3 npomnoMmorow (QyHKIII MOMIYKY MOXHa (OpMyBaTh 3B A3KH MIXK
KOHTEKCTAMH YCiX JIGKCHYHUX OJIMHMI[b MHOXMHU MEPEKEBUX HApPaTHUBHUX
JOKYMEHTIB. Y TakOMy BUIAJAKy (QYHKIIS KOHTEKCTHOI 3B SI3HOCTI MaTHUMeE
BUTJISIAL

0. = | Jce. @i(0). 1)
= (6)

E nd, sIK1 BU3HAYalOTh

— MHOXMHA HApaTHBIB MepeKeBUX N0KyMeHTiB U

Ie
3MICTOBHICTh 1H(POPMAIIHHOTO CEpPElOBHINA, B PaMKaX SKOro 3I1ACHIOETHCS
3B’ SI3yBaHHS

L

X — JICKCUYHA OJIMHUIISA 3 SIKOIO 3/IIMCHIOETHCS 3B SI3YBaHHS; “x — TEKCTOBE

IpEACTABICHHS KOHTEKCTY JIEKCUYHOI OJUHUI X; [ — IeBHa IeKceMa.

Muoxuna ingexcis ), sxa (GbopMyeTbCS Ha OCHOB1 3aCTOCYBaHHS [0

MHOXHHE C dynknii ingexcauii €1, hopMmye iHIEKCHY 30HY I yCIX HapaTHUBIB

MepexKeBUX JOKyMeHTiB Ind:

i {uyxt} o

Ha ocnogi nipaBui (1)-(7) dbyHKIiE KOHTEKCTHOT 3B’ I3HOCT1 BUBHAYAETHCS
y BUTJISII:

Q.(D = [xCx Tx R3 (8)
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@DyHKI[ISI KOHTEKCTHOI 3B’SI3HOCTI YTBOPIOE YMOBH IIOJO0 (POPMYBAHHS
HApaTUBHOIO  JHUCKYpCY  Ha  OCHOBI  CEMaHTHUKO-JIEKCHYHOTO  Ta

KOHIeNTOrpadiuHOro 06PO6ICHHS yCiX HApaTHBIB MepexeBHX JOKyMeHTIiB Ind,
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PABOTBHI B.M. I''TYHIKOBA MO 5-il TIPOBJIEME I'JIBBEPTA U
UX PA3ZBUTHUE, C MPUJIOKEHUSMU K TEOPETUYECKOHN
KUBEPHETUKHA

HccnenoBannio nsaToll mpooOsiembl ['miibOepTa MOCBATUIA CBOM PaOOTHI
BbIIAtOmMKECsT MaremaTtuku mnpouuioro Beka. Cpemm Hux JI.C. IlonTpsarus,
dbon Heiliman, A.. Mansues, K. IlleBamne, A. I'mucon, JI. MonTromepu,
JI. Hunnun, SAmabe (H. Yamabe), K. Bacaga,

B.M. TI'mymkoB. Benrepckuii matrematuk J[[x. Censze (J. Szenthe),
UCIIOJIb3YS OCHOBHOW pe3ynbTar padoTrel [l], [dam  TOMOJOrHYECKYIO
XapaKTEePU3aLUI0 TPAH3UTUBHBIX JAcucTBUM rpynn Jlu. BellneHa3BaHHbIE
HCCIIEIOBAHUSI M COOTBETCTBYIOUIME pE3yJNbTAaThl OBUIM TOJYYEHBI A
Tonojorudyeckux rpyni (JIn), onpeaeneHHbIx HaJ noJsiMU xapakTepuctuku 0. B
Toxkxe Bpems Teopusa xapakrtepoB JI.C. IlonTpsrnHa mnpuBiekaer s
HCCJIEIOBAHUS XAPAKTEPOB TPYIN KOHEYHBIE MOJISI U KOHEYHBIE KOJbILA, U ITO
ONPENIECINIIO OJTHO U3 HANPABJIEHHUMN pa3BUTHUA TeOopuM rpyni Jln Hax monssMu u

kombriamu  Xapaktepuctukn P> 0. Tlocme pabor M. Jlasapa, P. Tomemana,
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XK. JlbenoHHe U UX MOCJIEeAOBATENIeN 3TO HANpaBjieHUue 0(POPMHUIOCH B TEOPUIO
(opMaJIbHBIX TPYIIL.

B.M. I'nymkoB npu npeacTaBlieHUU padoThl [2], a TakKe B psAae Ipyrux
00CYyX/IEeHU, TOBOPUJI aBTOPY O KEIATEIbHOCTU MPUIOKEHUN W Pa3BUTHUSA
TEMaTUKU (POpMaibHBIX TPYIN B HANPaBICHUM KUOEPHETUKU M CUCTEMHOIO
aHanu3a, [Ipennaraemoe cooOIIEHNE €CTh HEKOTOPBIU IIar B 3TOM HAIlPaBJICHUMU.
B HEeM MBI KpaTKo NpeacTaBuM, UCIOJIB3YS [3-5] U CCBUIKK B HUX, IPUMEHEHUS
pe3yJIbTaTOB TEOpUHM (POPMAJBHBIX TPYIIN, a TAKXKE CBA3AHHBIX C HUMH
AJUTMNITUYECKUX MOAyJel, {-MoTuBOB AHuepcoHa u mTyk B. Jlpundensaa B

TEOPETUUECKON KUOCPHETUKH.
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[U®POBUHN PO3BUTOK I KIFEPHETHU3ALIS IHOOPMATUKH

PO3BUTOK KOMIIJIEKCY YHpPaBIIHCHKO-IHPOpMAIITHUX HAyK 1 HIpaKTHK
HanpukiHi 20-ro - mnoyatrky 21-ro c¢r. OyB BUKJIMKAaHUN OO0'€KTUBHUMHU
MpolecCaMu  YCKJIQAHEHHSI KEPOBAHUX CHUCTEM - JIIOJACHKHUX CHIUJIBHOT, 1
BIINOBIIHOKO KPHU30I0 CHCTEMHM KEpyBaHHSA, LI0 MNPOSIBUIOCS B HE3AaTHOCTI
3a0e3redyyBaTd  HaJEKHE  BpPSJyBaHHS B  COIlAJIbHO-€KOHOMIYHHUX 1
OpraHi3aliiHO-aIMIHICTPATUBHUX  CHUCTEMax  TPAJUIIMHUMH  METOJaMH
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OpraHizalliHOrO yHOpaBJIHHA 4Yepe3, TOJIOBHUM YHHOM, 1H(opmaliitHi
MIPUYMHM - ICHYBaHHs 1HQopMaIliitHux 6ap'epis.

Lle nmonarrs Oyno BBeneno B. I'mymkoBum Ha mouarky 1970-x pp. [1,
c. 9-14] 3 TeXHOJOriYHOI TOYKHU 30pY HpPH 3MIHI 3ac001B, 110 3a0€3MeUYyIOTh
BUPOOHMIITBO, MEpenaBaHHs Ta 30epiraHHs 1H(opmanli, BUIUIAIOTHCA TpHU

Oap'epu, ki Oyaud MOAOJNAHI JIFOJCTBOM - BHHaxii MHUCEMHOCTI,

KHUTOAPYKYBAHHSA 1 KOMI'FOTEpIB. 3 YOPABIIHCHKOI TOYKHM 30pYy MpH crpoOi
BUPIIIUTH NOpoOJIeMHM  HEPE3YJbTaTUBHOTO  BPSAYBAaHHS  BUHHUKAE  JBa
1HpopMaliitHuX Oap'epu: nepuInid — TO1, KOJIM MO30K OJIHIET JIIOJIUHU HE B 3MO31
BUPIIIATH BC1 3aBJaHHS YIPaBIIHHS COIIaJbHOK TPYMNOI0, 1 HA 3MIHY HOMY
MPUXOAUTh KOJEKTUB; APYrHMl — KOJMW pE3EepBH TPaJULIAHUX MPUNOMIB
BJIOCKOHAJICHHSI YNPaBIIHCHKUX MEXaHi3MIB BUYEPIYIOTHCS 4€pe3 OOMEKEHY
CyMapHy MNPONMYCKHY 3/IaTHICTh Mi3KIB HaBITh BCHOTO JIIOJCTBA MEPEpPOOIATH
BiAnoBiaHY iH(opmamio. Omke, 0€3 MOAANBIIOI TOTAIBHOI 1 TJIOOAIBHOI
KOMIT'FOTE€pHU3allii  MPOLIECIB  YHPaBIIHHSI PO3BUTOK CYCHUIBCTBA  CTa€
HEMOXJIMBUM. SIK CTBep/KyBaB [JyIIKOB, «MOBa HI€ MNP0 paouKaIbHY
nepe6y0osy  iH(hOpMayitiHO-KOMYHIKAYIUHOI  OCHOBU  CYCRnilbcmeéa,  TPOo
PEeBOJIIOLII0 B OPraHi3aliiHO-yNIPABJIHCHKIN NPaKTULI». [2, C. 5]

L{s1 ynmpaBlliHCbKa PEBOJIIOLIS TEXHOJOTIYHO 0a3yeThCsl HA JOCSITHEHHSX
TPEThOI 1HAYCTPiaIbHOI (IPOMHUCIIOBOI) PEBOJIOLI, IKY «3a3BUYail HA3MBAIOTh
«KOMIT'IOTEpHOIO», a00 «IU(pPOBOIO», OCKUIBKK 1i PYIIIEM CTaB PO3BUTOK
HaIiBOPOBIJHUKOBUX MaTepianiB, BUKopuctanHs Beaukux EOM (1960 pokn),
nosBa mnepcoHalpHUX Komm totepiB (1970-80 poxm) Ta Mepexi I1HTEPHET
(1990-T1)» [3, c. 12-13]. ¥V nux npoiiecax akTUBHY pOJib BiIrpaBaiv yKpaiHChKI
KIOGpHETUKH, 110 HaauxawThes nparsmMu  B.M. I'mymkoa. Illupoke
BIPOBA/DKEHHSI Y BCbOMY CBITI JOCATHEHb 1HJIYCTpIaJbHOI PEBOJIOII]
HanpukiHii 20 cT. npu3Beno 10 GopMyBaHHs 1HQopmaliitHoro cycniiascrsa 4.0,
AK€ MPUIIIO HAa 3MIHY 1HAycTpiaabHOMY cycninbcTBy 3.0. CycninbcTBo 4.0 —
1[€ CYCHUIbCTBO, JI€ CTBOPEHHS, BHUKOPUCTAHHA, IepepoOKa, MOIIMPEHHS 1
iHTerpamniss 1HQopmalii € BaxJIMBOW CcHEpor JIOJACHKOI JisIbHOCTI [4],
TOJIOBHUM PYIIIEM ii € THPOpMallIiTHO-KOMYHIKalliiHI TexHoor1i. (27 Oepe3Hs
2006 poky I'enepanbna Acambiiess OOH npuitnsiia pezononito A/RES/60/252,
aka nporoiocuna 17 TpaBHa MixXHapogHUM JHEM 1H(POPMaLIHHOIO
CYCI1JILCTBA).

CyyacHui KOHTEKCT uu@poBoro po3Burky. [lomanpmmuii po3BUTOK
CyCIUJIbCTBA MPU3BIB J10 MOSBU HOBHUX SBHUILI B 1H(OPMALIHHO-YIPABIIHCHKUX
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npaktukax — «laayctpii 4.0», Ky NEpBICHO NOB’S3yBald 3 PEBOJIIOLIEIO
r7100aJbHUX JIAHIIOKKIB CTBOpeHHs HiHHOCTI (Himewumna, 2011 p.). Knayc
[IBab y 2010-x pp. 3anponoHyBaB IIHUPLIY KOHUEMIIO YETBEPTOL
IHIyCTpladbHOI PEBOJIIONIL, M0 «(OpPMYy€E CBIT, y SIKOMY BIpTyasbHI 1 (Pi3UUHI
CUCTEMU BUPOOHMITBA TYYHO CIIBIPAIIOIOTh Y BChOMY CBIiTI... Came cuHTE3
IUX TEXHOJIOTIM Ta iXHS B3aemMoAlsd y (i3uyHId, UUPPOBIM Ta O10JOTTYHHUX
[[apUHaX BIAPI3HIIOTh YETBEPTY MPOMUCIOBY PEBOJIIOLIIO Bij] yCIX MOMEPEIHIX»
[3, c. 13]; npu uboMy BIIOYBA€TbCA NOEOHAHHA (Pi3uuH020, OI0N02IYHO20 MA
KibepHemu4Hno2o cgimig, TEPEIYMOBOI YOr0 € MPUCKOPEHUM PO3BUTOK 1
BIPOBA/PKEHHS TEXHOJOTIYHMX 1 KOHIENTYyaJdbHUX IHHOGayiu B cdepax
BUPOOHHMIITBA 1 yIIPABIIHHA €KOHOMIKOIO.

VY Anonii B 2016 p. Oyna Bucynyra konueniisa CycnuibctBa 5.0 — cynep-
CMapT CYCHIIbCTBA, HOBOI COI[IAJIbBHOI NapajurMu, skKa #Ae Ha 3MIHY
iHpopMariiitHoro cycnuibctBa 4.0; 3a 3aJyMOM SIIOHCBKOIO ypsAay 1€ €
WIIOOUHO-IEHTpUYHE (human-centered) CyCHIIbCTBO, SIKE BPIBHOBAXYE
€KOHOMIYHMI MpOrpec Ta BUPINIEHHS COLIAJbHUX HPOOJIEM CHCTEMOIO, sKa
BUCOKO IHTErpye KidepnpocTip Ta Pp13uuHuil npocTip» [5]. PaKTUUHO CTpaTeris
CycninecrBa 5.0 posmmuproe konuenimio Iaayctpii 4.0 Ha cowianbHy U
eKkoyoriyny chepu: Ppi3uyHUN Ta KIOEPHIPOCTIP CTAIOTh €AUHUM IIJIUM 321
BHUPIIICHHS COLIAJIBHUX npoosem 1 CTBOPEHHS YMOB U1t
YP1BHOBaKEHOT'0/CTAIOr0 €KOHOMIYHOTO 3POCTaHHS.

IlndpoBuii _po3BuTok B __YKpaiHi. CBiTOBI TeHIEHIIT IHU(GPOBOTO
PO3BUTKY 3HAWIUIM BIIOOPaXEHHS Yy BIJANOBIAHUX pedopMalisix CHCTEMH
nepkaBHoro ymnpasiiHHsI. B 2018 p. Vpsgom Oyna cxBaneHa «Kouieniis
PO3BUTKY ITUPPOBOI EKOHOMIKH 1 cycnuibcTBa YKpainu Ha 2018 - 2020 poku»
[6], ne Oynu 3a3HayeHl ONPUHUMNM UU@poBi3auii (cepel HUX — NPUHLMUI 8
«lludposizanuss sk 00'€eKT (POKYCHOrO0 1 KOMIIJIEKCHOTO JEpP>KABHOTO
YOPaBIIHHS») Ta HAOpsIMKA TUPPOBOro po3BUTKY (cepen HuUx «EiekTpoHHa
JE€MOKpaTIs - y4acTb TpoMaJsiH» Ta «Jlep>kaBHe yNpaBiiHHS — TpaHCchOopMaIliiiHi
3MIHM B JEpXKYNpaBJiHHI, IUdpoOBl JepxkaBHI miaaTGoOpMH, OJIOKYEHH,
ayrcopcunr»). Y  Koumenmii Oyno BusHaueHo, mo Iagyctpis 4.0 — 1e
«HACTYIHUU eran u@poBi3allli BAPOOHUIITB Ta TPOMUCIOBOCTI» a «IHTErparis
UU(PPOBUX TEXHOJOTIM y mpolecu BUpOOHUITBA, abo wmudposizais
MIPOMMCIIOBOCTI, € IPIOPUTETOM JIEP>KaBHOI MPOMUCIIOBOI MOJIITUKKW» B Y KpaiHi.

VY 2019 p. O0yno 3aTBepkeH] «3acaaud peani3ailli opraHaMi BUKOHABYO1
BJIaJIM TIPUHIIUIIB JEPKABHOI MOJITUKKA Lu@poBoro po3BuTky» (Ilocranosa
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KMY Big 30 cigna 2019 p. Ne 56 «/lesxi nutaHHs nu@POBOTO PO3BUTKYY),
3aCTOCYBaHHs SKHMX Mae 3a0e3ledyBaTUCs OpraHaMM BUKOHABUYOi BJIaJM B
Mpolueci MAroTOBKU MPOEKTIB HOBUX HOPMATHUBHO-NPABOBUX aKTIB 1 peanizaili
BJIA/IHUX MOBHOBAKEHb ILIIAXOM 3aCTOCYBaHHS HU(POBUX TEXHOJOTIH, cepen
HUX «IPUHIUIT MIATPUMKU NPUUHATTS PILIEHb — MOJArae B 3a0e3MedeHHI
BUKOPUCTAHHS HOBITHIX 1H(OpMAIIMHUX TEXHOJOTIH 11 Ppo3poOJIeHHS
MpOrpaMHUX MPOAYKTIB, SKI MIATPUMYIOTh HNPUUHATTS pIlIEHb OpraHaMu
BUKOHaB4YO1 Biagu». ¥ BepecHi 2019 p. Oyno ctBopeHo MiHicTepcTBO U poBoi
Tpancpopmanii Ykpainu, a y aundi 2020 p. — Mixrany3eBa paja 3 NUTaHb
uudpoBoro po3BUTKy, ubpoBux Tpanchopmailii 1 mudporizamii (Iloctanora
KMY Big 8 munas 2020 p. Ne 595) nnsi «BUBYEHHS NPOOJEMHHMX MUTaHb 3
peaini3aiiii Jepx’aBHOI MOJITUKU y cdepax HudpoBOro po3BUTKY, HUDPOBUX
TpaHcpopmaliil 1 nu@poBizamii»; OCHOBHUM 3aBIaHHSAIM Panu € «miaroroBka
Mpono3uiiid moAao (GopMyBaHHS 1 peanmizailii Aep>KaBHOI MOJITHUKH Yy cdepax
uuppoBOro po3BUTKY, HUPpoBUX TpaHchopMmamiii 1 nudposizamiin. Ilpore,
HE3BAXAIOUM Ha 3yCWJUIL Opra”iB Biaaud B cdepl aaMIHICTPATUBHOTO
3a0e3redeHHs U(PPOBOro PO3BUTKY, MU CIIOCTEPITAaEMO 3arOCTPEHHS MpoOJieM
y (yHKIIIOHYBaHHI CUCTEMM CYCIUIBHOTO BpsAyBaHHA B YKpaiHi (K 1 y BCbOMY
CBITI, Xo4a IiXHI MHposiBM pi3Hi). Lle 3myllye NpUBEpHYTH YBary J0 CTaHy
HAyKOBOT'0 3a0€3MeUYeHHs MUTaHb BPSIAyBAHHS B Cy4acCHOMY HIU(POBI30BAHOMY
CBITI 1 HOBOI POJI1 KIOEPHETUKH SIK HAYKH.

EBoawnis koHuenuii KioepaeTuku. Po3risigalouu €BOJIIOIII0 KOHIIETITY

«k10epHeTuKa» y 2-ii monoBuHI 20 CT. BapTO MPOCTEKUTU K PO3BUBAIUCH
BU3HAYEHHS 1 3MICTOBHE HAIlOBHEHHS MOHATTS KIOEpHETHKA MOYMHAIOYM B1JI
H. Binepa. 3rigno no Encyclopaedia Britannica, po3BUTOK KOMII IOTEPIB 1
CIIOPITHEHUX Tajly3edl MaTeMaTUKUd «Malld BEJIUMKUN BIUIUB Ha PO3BHUTOK
KIOEpHETUKM — 3 TI€l MPOCTOI NPUYMHM, IO KOMII IOTEPU MOXKYTh
BUKOPUCTOBYBATHUCS HE TIIBKHU JUJII aBTOMAaTUYHUX OOYMCIEHb, aje 1 JJIs BCIX
MepeTBOPEHD 1HPOpPMaLIli, BKIIOYHO 3 PI3HUMHU TUIIAMU 00pOoOKH 1H(pOopMaIlii, 110
BUKOPUCTOBYIOTbCS B CHCTEMax yIpaBiiHHs/peryntoBaHHd. Llsg posmupena
3aTHICTh KOMII'IOTEpiB 3poOMJIa MOXKJIMBUM JBa pI3HUX TMOIJISIM Ha
KiOepHEeTHKY. binbIl BY3bKHM TMOTJAA, MOMIMPEHHUN Y 3axXiAHUX KpaiHax,
BU3HA4Ya€ KIOCPHETUKY SK HayKy IMpoO YIpaBlIiHHS [control] cxiagHUMU
CUCTEMaMH pI3HOTO TUNY - TEXHIYHUMH, O10JIOTIYHMMHU YU COLIaJIbHUMH. Y
0araTbOX 3aXiAHUX KpaiHax ocoOJuMBa yBara NPUIUISIETHCS AaCIEKTaM
KIOEpHETHKH, 1110 BUKOPHUCTOBYIOTHCS JJISI CTBOPEHHS CHCTEM YIPABIIHHS B
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TEXHIIII Ta B ®KUBUX opraHizMax. [llupmmii norisa Ha KibepHETUKY BUHUK Yy Pocii
Ta IHIIUX PAASHCHKUX pecnyOIikax 1 MaHyBaB TaM IPOTSATOM 0aratbox pokiB. Y
bOMY UIIMPIIOMY BHU3HAUYEHHI KiOEpHETHKA BKJIOYAE€ HE TIJIBbKKM HAyKy IPO
yIpaBJiHHS, alie i yci popMu 00poOku iH(opmanii. Takum 4yuHOM, computer
science, sika Ha 3ax0/1 BBXAETbCS OKPEMOIO JTUCIUILIIHOIO, BKJIKOYAETHCS SIK
OJIHA 31 CKJIQJJOBUX YACTUH KIOCpHETUKWY. [7]

VY uuroBaHiil BUIIE CTATTI BAPTO OyJI0 O YTOUHUTH, IO UAETHCS PO YacH
CPCP 1 BHecOK nepeayciM KHIBChbKOI IIKOJIM KiOepHeTukH [ myikoBa, ajpke came
B. I'mymkoB 1006pe po3yMiB L0 JIBOEAUHICTh KIOEPHETUKH, OCOOJIMBO CTOCOBHO
aJIMIHICTpAaTUBHO-OpraHi3aiiiHux cucteM: «Korjaa peub uaeT 0 TaKUX CI0KHBIX
00beKTaxX, Kak pa3jIMYHOr0 poJa aJIMUHHUCTPATUBHBIE U OpPraHU3AlMOHHbBIC
CUCTEMBI, MNOAOOHBIM CHOCOO (OCYIIECTBISIEMBI MpPU PETryJIUPOBAHUU B
CHUCTEMax TEXHOJOTMYECKOTro YIPABIEHHS) YK€ HeBO3MoxkeH. Heobxoanmo
OCYIIECTBIISITh CO3JaHUE HWH(POPMAIMOHHOW MOJENIM OObEeKTa B MaMSATH
MaluHbl. [lenaercs 3To cieayronmM o0pa3oM: B CUCTEMaxX pa3rpaHuyMUBaIOTCS
JBa Mpoliecca — cOOp MaHHBIX MJId YIPABJICHUS M PEIIEHUE CaMUX 3aaad
ynpasieHus. Pasrpanndenue 93TO Jelaercs uyepe3 TaK ~ Ha3bIBAEMbIE
MHPOPMALIMOHHBIE MACCUBBI»... . CIEAYIOUMA OYE€Hb BaXXHBIA BOMPOC — ITO
MPUHIMI HOBBIX 3aj1au» (B. I'mymkos, «Hayka u xxu3np, Ne2, 1971; uuryerncs
3a[8, c. 176])

To06To, femo crnpoileHo OAWH 3 ABOX IPOLECIB — 1€ MpeaAMET TypOOTH
nepenyciMm 1HQOPMATUKH, APYTUM — MpPEeIMET KIOEpHETHUKH Yy BY3bKOMY
3aX1IHOMY pO3yMiHHI, a pa3oM OOWJBa MPOLECU Y AIAJICKTUYHOMY €JJHAHHI —
MpeIMeT KIOEPHETUKHU Y HIUPOKOMY «TIYIIKOBCHKOMY» PO3YMIHHI.

Pizne posyminHs npeamera kibepHetukn B CPCP (1 mi3Hime — Ha
MOCTPAJASIHCBKOMY MPOCTOP1 1 B YKpaiHi 30KpemMa) CTajo OJHIEI0 3 MPUYUH
BiAX0Ay KiO€pHETHMKM Ha 3axo/il Ha 3aJHIA IJIaH, y TiHb OUIBII KOMEPIIMHO
YCIIIIHUX 1H()OPMATUKH 1/a00 KOMIT IOTEpHUX HayK. PedexkTopHo 1e Biadunocs
1 B HallUX KpasX Ha KIOEpHETHUIl B IIMPIIOMY TIyIIKOBCBKOMY po3yMmiHHI. B
CPCP uyepe3 manyBaHHS aJIMIHICTPAaTUBHO-KOMAaHJHOI CUCTEMH 3aCTOCYBaHHS
«mupokoi» KioepHetukn B 60-t1 - 70-T1 pp. Oyno 0O €KTHUBHO OUIBII
BUIIPABIaHO, HI’)K B Ti caM€ POKHM Ha 3axoJl 3 MOro pHUHKOBO-OPI€EHTOBAHOIO
eKoHOMIKO10. [IpoTe 13 cy0’eKTUBHUX MIPKYBaHb KOHCEPBATHUBHE KEPIBHUIITBO
KpaiHu MOOOIOBAJIOCS «3aMIHM TMOJITOIOPO Ha IITYYHUH 1HTEJIEKT», IO
CTBOPIOBAJIO  MOJITUYHI 1 OIOPOKpPaTUYHI MEPENOHU, NEPElIKOIKAI0
MTOBHOI[IHHOMY BIPOBA/)KECHHIO «IIPUHIIMIY HOBUX 3aB/IaHb», BUMYIIEHO
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cripusiio  OlnplioMy 1HTepecy B. InmymikoBa B OCTaHHI pPOKH JKUTTA J0O
1HPOpPMATHKHU, CBIJYEHHSIM YOTO CTaja MOsiIBA MOro BHAATHOI, aKTyaJbHOI i
cboroJiHi KHUru «OCHOBBI 0e30yMakHOU UHPOpMaTUKU» [9].

[Ipore ni3HiiIe, 3 moyarky 90-x pp. B YKpaiHi 32 yMOB CTaHOBJIEHHS pUHKY
y 0ararboxX CKJIajocsi BPaXEHHs, L0 «yIPaBIIHCbKa» KIOEpHETHMKA BXKE HE
aKTyalibHa, BIJJIA€ «pPaAJSHIIMHOIO», a 1HPOpMaTUKa JO TOro K Kpalie
¢inancyBanaca. Sk 3a3HayaB ykpaincekuid Buenuit ['. Tecmep y cBoild
MoHorpadii «Hoa kibepHetuka» (2004 p.), «B HacTosilee BpeMs TEPMUH
«KUOEpHETHKa» MPAKTUYECKHU BBILIEN U3 YIOTPEOJIEHUS U CUYUTAETCSI MHOTHUMU
YYEHBIMH W WHXEHEpaMu YyThb JM HHM apxam3MoM. Bwmecto TepMuHa
«KUOEpHETHKa» ceilyac yaille BCero yrnoTpeositoTcss TEPMUHBI «MH(POPMATHKA
U «computer sciencey, cTaBuine OpeHaaMu 3Toil Hayku. [lepBbiil TepMuH nMeeT
€BpOIICIICKOE TpaXJAaHCTBO, a BTOpoil — amepukanckoe (CIIA). Jlust sToro
MMEETCSI MHOKECTBO OOBEKTUBHBIX U CYOBEKTUBHBIX IPUYUH. UTO TpeOOBATH OT
OOBIYHBIX TPa’KJaH, €CIU JIIOJU, KOTOPbIE BHECIX OOJIBIION BKJIAJ B 3TY HAyKY,
MPAKTUYECKU YXK€ YTPAaTWIIM K TMOHITHIO «KHOepHETHuKa» cBou mHTEepec» [10,
c. 36].

Anle B Hailll 4yacu B yMOBaxX CTPIMKOIO IU(POBOTO PO3BUTKY, MOSIBU Big
Date, eckananii anirOpuTMIB IITYYHOT'O IHTEJIEKTY, BUCYBAHHSM Ha IIEPIIUHI TIJ1aH
rino0aNIbHUX 1 HALlOHAJBbHHUX €KOJIOrO-COIIAJIbHUX Mpo0ieM 3a0e3MedyeHHs
crtaoro po3BUTKY (mornmbienux y 2020 p. npobiematukoro Kosia-19),
BUSIBWJIOCS, IO 3a/1adl JIEP’KAaBHOI'O YIPABJIIHHS, SKI BHUPIIIYE MIUPOKUM
KIOEpHETUYHUH MIAX1] KHIBCHKOI MIKOAU [ ylIKoBa, 3HOBY CTa€ aKTyaJbHHUM.

KioepHeTnuHi cucremu: control Ta BpsityBaHHsi. BapTo 3BepHyTH yBary
Ha Te, NpO SKE «YyNpaBIIHHA» WAETbCS y TPagulIMHUX BU3HAYEHHSX

kiOepHetuku. CioBO control y Bu3HaueHHI BiHepa 1 BCiX MOAAIBIINX
BU3HAYCHHSAX KIOCPHETUKU AHTJIIMCHKOIO MOBOKO TPAJIUIIMHO BiJ MOYATKY
MepeKIaaiocss YKpaiHCbKOI0O MOBOIO SIK «yHpaBliHHS» (pOCIMChKOIO —
ynpaenenue), U caMe 11ei TepMiH YBIMIIOB y BC1 MI3HINI BITYU3HAHI BU3HAUYECHHS
kibepHetuku. IIpore control mMoxHa mnepekyianaTd 3 pPIBHUM YCIIXOM SIK
Kepy8auHsl, pe2yito8aHHs, KOHMpoab. Y BCAKOMY pasi, control He cria
3MIIIYBaTU 3 management — MeHeOMdcMeHmoMm Ta administration —
aominicmpysannsam. CHiJl TaKOX 3a3HAYUTU, 110 CJIOBO KibOepHemuka
CUHOHIMIYHE (4epe3 TpaHchep IpelbKO 1 JATUHCHKOK MOBAaMH) aHTJIHCHKIM
governing, government (IpaBJIlHHS, PETYJIIOBaHHS, YIIPABIIHHS) 1 HOBOMOJTHOMY
governance (BpslyBaHHS)
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Otrxe, sk Oaunmo, Opu OyIb-SKOMY BaplaHTI MEpPeKJaaly CUCTEMHU
YIPaBIIHCHKUX TEPMIHIB 3 aHIJIIMCHKOI HA YKPAIHChKY MPAKTUYHO HEMOKJIMBO
BCTAHOBUTH B3a€MHO-OJHO3HAYHY BIJMOBIAHICT, MK HuMU. [Ipore, Ha Hamn
MOTJIsA/A, KOHIEMNIS 6psA0y8aHHsA- governance € HaWOUIbII —aJICKBaTHUM
BIIOBIIHUKOM JIJIs1 BUKOPUCTAHHS Y CYYaCHUX BU3HAUYEHHAX KIOEPHETUKHU SKIIO
HJIeThCs PO aIMIHICTPATUBHO-OPTaHI3alliHI CUCTEMHU.

UuMm Bu3HauvaroThes KiOepHeTHuHi cucteMu? HasiBHICTIO perynsTopa
(controller) B sikocTi miacuctemu (Cy0’€KTa) ypaBiiHHS, KEPOBAHOI MM CUCTEMU
(00’exTa yrnpaBiiHHS) 1 MOHITOpa (a00 ceHcopa) — MIJCUCTEMH, sIKa BH3HAYa€
p1BEHb BIIXUJEHHS (PAKTUYHOrO MPOAYKTY MISJILHOCTI KEPOBAHOI IMIJCUCTEMHU
BiJl 3alJIaHOBAHOTO 3HAYEHHS 1 MOJA€ CUTHAJ PEryJysiTopy Npo HEOOX1HICTh
KOpEKIIil Kypcy Al KEPOBAHOI MiJCUCTEMHU y pa3l 3HAUMMUX BIJIXUJIEHb (1LI€ 1 €
MEXaH13M B1J]’€EMHOTO 3BOPOTHOI'O 3B SA3KY).

A 1o sBisie co00K MeXaHi3M BpsiayBaHHs? 3riIHO J0 pO3’sICHEHb
CBITOBOI'0 KJIacCMKa Teopill OropokpaTii il AepkaBHOro ympasiiHHg b. Tai
[litepca 13 CIIA, npo BpsAayBaHHS BapTO «IOAYMaTh B PO3YMIiHHI
CKepoBysanns/steering: e KOpIHb IPEeBKOT0 CJ0Ba
«ypsAayBaHHS»/governance, 1€ T€ CaM€ CJIOBO, 110 WOr0 BKUBAIOTh Y 3HAYEHHI
«CTIPSAMOBYBATH YOBHA». ETUMOJIOTIYHO, K 1 MPAKTUYHO, MU MOXKEMO AyMaTu
PO BPSIAYBaHHS K MPO 3aBJAHHS CKEPOBYBATH €KOHOMIKY Ta CYCIIJIbCTBO 3a
JOTIOMOI'0I0 MEBHUX KOJIEKTUBHHMX BaxelniB. KoMIoHeHTamMu TyT € mepeaycim
BCTAHOBJICHHS IIJIEH ...; MH IOBUHHI OYTH CIIPOMO>KHUMU pPeaai30BYBATH Ti 1111,
110 3a3BUYal € 3aBJaHHSIMHU JEP>KaBHOI CIy>KOH, ajie eaaii MOBHONPaBHIITUMHU
IpaBIsIMA LILOTO MPOLECY CTAIOTh I'POMAJIIHCHKE CYCIUIBCTBO Ta HEAEPKaBHI
opraHi3ailii; HaM HEOOX1/IHO MaTH MEBH1 3acCO0U JJIs BHECEHHS KOOPJMHAIII Ta
Y3rO/UKEHOCTI B Hallll METOAM BpsAAyBaHHS (Te€, Ha 4YOMYy s OCOOJIMBO

HaroJjouryBaTUMy) 1 HapemTi, MU TOBHHHI MaTH IE€BHUW MEXaHI3M s
OIIIHIOBAHHSA _Ta 3BOPOTHOIrO 3B’s3Ky. (OCTaHHE € YacTUHOKW IMPOIECy
CKEpOBYBAHHS, 1 KO MU BIIXWJIWIKCS B1JI KypCy, TpeOa BMITH TOBEPHYTHUCS HA
Hboro. Ci1]1 TpoaHaiizyBaTH, 110 MU 3pOOHIIH, HOMY II€ 3aBEJIO HAC HE B TOU OIK,
1 3HalTH criocobu ckopuryBatu cBoi aii» [11, c. 27-28]. O1xe, ik Mu 6aunmo,
KOHIIETIIIS  BpsilyBaHHs/governance (pakTUYHO  O3HAaya€  3aCTOCYBaHHS
KIOEpHETUYHOTO MIJIXOY A0 YIPABIIHHS JIEP>KaBOIO.

IlepeocMucaeHHS POJii KiOCPHETHKH SIK YNPABJIHCbKOL HAVKH B
yMoBax HH(POBOro po3BUTKY. KoHlenist BpsAyBaHHS JE€KUTh B OCHOBI HOBOI
MapajurMu JEep:KaBHOrO YIPABIIHHS J00pPOro/HaJIKHOTO BpsiliyBaHHS (good
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governance), sika Oyina 3anpornoHoBaHa HamodaTky 90-x pp. 20-ro ct. 1 3apa3
IIMPOKO BIPOBAIKYETHCA B CBITI; LW MiAX1J B IIMPOKOMY PO3YMIHHI OXOILITIOE
NUTaHHA (QOpMyBaHHS M peasizalili CyCHUIbHOI MOJITUKH, MEHEIKMEHTY B
CycCIiJbHIN cepl B yMOBaxX HIUJIBHOI B3a€EMOAlI OpPTraHiB BJAJU 3 IHCTUTyTaMH
IPOMAJITHCHKOTO CYCHIJICTBA, MiJI3BITHOCTI BJIAJAM TMepea cychiibcTBoM [12]
(ToOTO, BpsilyBaHHS 3 BU3HAYAJILHUM BUKOPUCTAHHSIM 3BOPOTHHUX 3B’s3KiB). B
yMOBax LH(PPOBOrO PO3BUTKY IS KOHUENIIs Oyna TEpMIHOJOTIYHO
NepeocMucCieHa sIK «BpsiayBaHHs B 1udpoBy epy» (DEG — digital era
governance) [13], mo cnupaerbcs Ha HUPPOBI TpaHchopmallli opraniB Biaau,
013Hecy 1 cycnuibcTBa. B Ykpaini Oyia 3anpornoHoBaHa KOHIENIIs IUGPOBOro
BPSAJYBaHHS — «CEPBICHO-OPIEHTOBAHOI OpraHi3alii (yHKI[IOHYBaHHS CUCTEMU

yOI1YHOro BpsAyBaHHs (YIPaBIIHHSA) HA OCHOBI HU(POBUX TEXHOJIOTM». [14,
c.9]

B cyuyacHux ymoBax Hu(ppOBOro pO3BUTKY BHHHMKAIOTh HE TUIBKHA HOBI
MOXJIMBOCTI, ajie ICHye W rocrpa mnorpeda y KiOepHeTH3alli CyCHJIbHOTO
BpsiayBaHHs. KiOepHeTusalisi — 1€ «yHOPOBAJKEHHS METOJIB 1 JOCSITHEHb
KiOEpHETHKHM B 1HIII Tajay3l Hayku Ta B mnpakTuky» [15]. Kibepueruzamis
BpSITyBaHHSI O3HAya€ 3aCTOCYBaHHS KIOEPHETUYHOrO MIAXOAY 10 3aBJaHb
dbopMyBaHHS 1 peaizallii JepKaBHOI MOJITUKHU, O PKETHOTrO mporecy. Ha yaci
IJIYIIKOBChKI 1/ 100  3alpOBAKEHHS  TEXHOJOrli KiOEpHETUUYHOTO
BpsAyBaHHs/TUIaHyBaHHs: «KubepHeTuuecknil moaxoJl €CTh HE YTO MHOE, Kak
yIpaBJIeHUE C YYETOM OOpaTHBIX CBs3EH. A CUTHaJBI OOPATHBIX CBA3EU UAYT U3
CaMOM «TJIyOMHKW»; OCHOBHOW WH(POpMAIMOHHBIA MaccuB (POpMHUPYETCS Ha
CaMbIX HM)KHUX YPOBHSX OOIIECTBEHHOI'O MPOM3BOACTBAa. BakHelmas aJist HaC
3agaya — «kuOepHeTuzanus» camoro miaHa. OH JOJKEH BBICTYIATh, Kak
"xuBas" pedyuexkTupyromas cucreMa»; IS peali3aili TakKoro Miaxoay
I'mymkoBum Oyno 3amnpomnonoBaHo JIMCIINIAH — «4denoBeko-MalivHHaS
IUaoroBas cucrtema nepepadoTku wuHpoOpManuu, nepedopa MHOXKECTBA
MoJieNie, NpoBepku (HA MOJEIBHOM YPOBHE) TOCHEACTBUM  pa3HbIX
YOPaBJISIOMINX PEUICHUI; 3TO BbICIIas (opMma OBIAJECHHUS OOpPAaTHOW CBSA3BIO,
KuOepHeTH3alus miiaHupoBanus». [16, ¢.47]

Hapa3i moTpiOHO NIABUUIMTA yBary J0 NOJAJIBLIOIO PO3BUTKY
KIOEpHETHKH K MIKIUCIUIIIHAPHOI MPUKJIIAIHOI YIPAaBIIHCHKOI HAayKH, IS
4oro B YKpaiHi iCHYIOTh HEOOXIJHI OpraHi3amiiHi CTPYKTYpH 1 BIJANOBIIHHI
moacbkui  Kamitan. CaMe y 1UbOMY PO3YMIHHI MU TOBOPUMO TIpO
Ki0epHeTH3alilw iHGOPMATHKH, IO O3HAYA€ ITIOBEPHEHHA J0 MMIMPOKOTO
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ITYIIKOBCHKOTO PO3YMIHHSI KIOEPHETUKHU K «HAYKH OO0 YNpaBJICHUH, CBSI3U U
nepepaborke uHbopmarum» [17, c¢.75], ne ynpaBiiHHS/BpsSAyBaHHSA/control
BIJIrpa€ JOMIHAHTHY pOJib (L€ aHICKIJIbKM HE MNPUMEHIIYE TENEPIIIHI0
CaMOCTIMHY poJib 1H(QOPMATUKU K MPUKIATHOI Hayku 1 chepu mpodeciitHol
TISITBHOCTI).

HaranbHoto € Tako opraHizaiis miAroToBKM YIPABIIHCHKUX KaJIp1B HOBOT
dbopmartii st poOoTH B U(PPOBI30OBAaHUX OpraHax Bjajd B yMOBax PO3BUTKY
U(PPOBOTo CyCHIIbCTBA, aJIKE B MporpaMax MmAroTOBKH (axiBIliB 3 MyOI1YHOTO
YOpaBJIIHHS Ta aJMIHICTPYBaHHS HE BHUCTAYa€ JUCLHUILUIIH, iK1 (POPMYIOTH
CUCTEMHUN KIOEPHETUYHUM CTUJIb MUCJICHHS, aHATITHYHI KOMIIETEHTHOCT1 JJIs
po60TH 3 IM(POBUMU TAaHUMU, 3A1MCHEHHS IU(PPOBUX KOMYHIKaIIH (30Kpema, 3
aJrOPUTMAMHU IITYYHOTO IHTEJIEKTY).
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K UCTOPUU [IU®POBBLIX TPAHC®OPMAIIUI:
OPI'AHU3ALIUOHHO-ITIPOI'PAMMHBIN KOMILIEKC «3TAII-1»

KomnnekcHass aBTomaTu3auus WM, HAa COBPEMEHHOM SI3BIKE —
nuppoBU3ALMUST SKOHOMUYECKUX M YIPABICHYECKMX IPOLECCOB Pa3HBIX
ypoBHEeN — Hayvaja peanu3oBbiBaThcsi B CCCP emé B nepBoi mojgoBuHe 60-X
rojoB npouuioro Beka. IlepBoii Obuta pazpaboTaHa M BHEApEHA KOMIIJIEKCHAs
ACY JIpBoBckoro teneBu3noHHoro 3aBojia — ACVYII «JIsBoB» [1]. PaGoThl Ha
JIbBOBCKOM TEJIEBU3MOHHOM 3aBOJi¢ Hadaiauch eme B 1963 romy mnoxg
PYKOBOJCTBOM akajaeMuka Bukropa Muxainosuua ['mymkoBa, BTopasi ouepeb
ee Obuia ycnemHo caada B 1969 r., a B 1970 r. komnekTuB pa3pabOTUUKOB ObLI
ynoctoeH ['ocynapctBennou npemun Y CCP. [2].

Bceaen 3a ACVYII «JIbBoB» HaunHatorcst pabotsl Hag ACYII «KyHueBo»
s KyHueBckoro paanos3aBojia. JTa CUCTEMa NMPOEKTUPOBANACh [T PEIICHUs
Kak MOXXHO OOJbIIEro KOJWYecTBa 3ajJady B TIpylmne npudopo- W
MAaIIMHOCTPOUTEIBbHBIX OTPACIICH MIPOMBIIILIEHHOCTH.
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Tpyano mnepeouenuts 3HaueHue ACYII «JIsBOB» m «KyH1eBo» s
pa3BUTHUSI aBTOMATHU3alMU yNpaBlieHUs. BHeIpeHne 3THX MPOEKTOB MOKa3alo,
yTo 3anada noctpoenuss ACY — »3To 3amada, TpeOyromas OmnpeaeIeHHOro
YPOBHSI pa3BUTUS U MPOU3BOJCTBA 3JIEKTPOHHOM TEXHHKH, CUCTEM CBSI3H, a
TaK)K€ BeChbMa BBICOKOTO YPOBHS KBaM(dUKanuu nepcorana. OQHOBPEMEHHO C
STUM OYEBUJIHOM CTaja HEOOXOJUMMOCTh MPOBEACHUS CTaHAAPTU3ALUUA U
yHUpUKanuu B chepe pa3padborku u BHeapeHus ACY.

Bropoii stan pazsutusa ACYII Havancs co BTopout moinoBuHe 70-X TOIOB,
Korja noja pykoBoactsoM B.M. I'mymkoBa Oblna cpopmylinpoBaHa UAECOJIOTUS
co3naHus KoMIiuiekCHbIX ACY, B KOTOpPBIX COYETAIHCh OBl BOMNPOCHI
ABTOMATHU3UPOBAHHOIO MMPOEKTUPOBAHUS, ABTOMATHU3UPOBAHHOTO YIIPABJICHUS
TEXHOJOTMYECKUMHU MPOILIECCAMH, aBTOMATHU3aIIMs UCTIBITAHUN U aBTOMAaTU3alUs]
OpPTraHU3allMOHHOTO YIIPABJICHUS.

OnHumMu U3 OCHOBHBIX pabor WMHCTUTyTa KHOEpPHETMKM B 3TOM
HanpaBieHun ctanu padorel s HIIO «Oueprus». Mmenno ans HITIO
«Oueprusi» BrnepBeie B CCCP Obiia pa3zpaboraHa W BHeIpeHa ruOKas
MIPOU3BOJICTBEHHAS! CUCTEMA.

C cepeaunbl 70-x TIT. MPOUCXOASAT HM3MEHEHUS B HaIPaBJICHUAX
kocMmuueckux wuccienoBanuit Coerckoro Coro3za. CBopaumBaeTcs JIyHHas
IporpamMMma M yrop JAejaeTcsl Ha HCI0JIb30BaHUE MEXYHAPOJHBIX KOCMHUYECKUX
cranuui, Takux Kak "Camot" m "Mup". Taxxke HIIO "Oueprus" nepexomur k
CO3JIAaHUI0 KOCMHYECKOTO KOpadisi MHOrOpa3oBOIo UCIoiIb30Banus "bypan".

B »srtor wucropuueckuil nepuoa WMHCTUTYT KUOEPHETHKH MPUHUMAET
AKTUBHOE YYacTHE€ B Pa3JIMYHBIX KOCMHUUYECKHMX NPOEKTaX. IDTO U CO3JaHuE
cucteMbl "PuTM" 1O omnepaTUBHOMY OTOOpPaKEHHUIO IMOJETOB KOCMUYECKHUX
00BEKTOB Ha JKpaHe B lieHTpe ymnpasieHus noseramu [[VII. JlanHas cucrema
ycrneniHo orpaborana Bo BpeMs nojiera Coros-Appolo B utone 1975 r. [2]. DTo u
padora no co3nanuto MuarterpupoBanHoit ACY (MACY) mis HITO "Dueprus”,
KOTOpasi BocJieACTBUM Obl1a oTMeueHa ['ocynapcreennoi npemueit CCCP. [2]

OnuuM u3 3BeHbeB B co3aanuu ganHou MACY Obu1 OpraHu3aiioHHO-
nporpaMmubii komrieke "Ortan-1" (OIIK 3Ortan-1) [3]. ABTOophl pa3paboTku
I'mymkoB B.M., Jlxunuapam3e A.K., Ederoa K.®., Muxanesuu B.C.,
I[Tomgwacoa T.II., Ckypuxun B.U., CrpekanoB A.®., Xazanos WU.b.,
xyp6a B.B.

B OIIK DOran-1 paccmarpuBanuch BOIPOCH IJIAHUPOBAHUSA  HA
NPEANPUITUIX IKCIEPUMEHTAIBHOTO XapakTepa IPOU3BOACTBA B YCIOBHUSX
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HEMOJIHOW MH(OpMalry, a UMEHHO BOIPOCHI IUIAHUPOBAHUS U YNPABICHUS HA
AKCIIEPUMEHTAIIBHOM 3aBOJE, BBINYCKAIOIIEM YHUKAJIbHYIO MPOJYKIHUIO, HE
MMEIOIIYIO aHAJIONOB HA APYTUX MPOU3BOJCTBAX OTPACIIH.

[IpuBoasiTCS anropuT™Mbl GOPMUPOBAHUS MTPOU3BOJCTBEHHON MPOTrPaMMBI
KaKk OCHOBHOIO, TakK W HHCTPYMEHTAJIbHOI'O MPOU3BOJCTBA, MIMPOKO
UCIOJIB3YIOIIME HJACI0 JTAJOHUPOBAHUA NPOAYKUMM HAa BCEX YPOBHIX
(IepCIeKTUBHOM, T'OAOBOM, KBapTalibHOM). OmnucaHa opraHuzanus padoT Io
BBIJICJICHHUIO, BEJICHUIO U KOPPEKTUPOBAHUIO 3TaloHOB. llepuoxa paspaboTku u
CO3JIaHUsI OPTaHU3ALMOHHO-TIPOTPAMMHOTr0 KomIuiekca — 1973-1979 rr.

Jns 3agady  momoOHOro poja TPaaUWLMOHHBIE JIMHEHWHBIE MOJEIH
OKAa3bIBAIOTCS HEMTPUEMIIEMBIMU, TOATOMY OBLIH CO3/1aHbI CTIEUAJIbHBIE MOJIEIIH,
OCHOBAHHBIE HA UMUTALIMIOHHOM MOJIEIMPOBAHKH, HA TPUHIIUIIAX IPOTPAMMHOTO
MOJICJIMPOBAHUSA, a TakKKe MOJEJIHU, HCIOJIb3YIOINE O00bEMHO-KAJICHAAPHOE
IJIAHUPOBAHUE.

[lmanupoBaHue MPOU3BOJCTBA 3AECh MPEACTABISAET COOOM MHOIOATAMHBIN
polecc — OT OPHEHTUPOBOUYHBIX MPUKUAOYHBIX PACUYETOB BIUIOTH [0
(hopMUpOBaHUA KOHKPETHBIX 3alaHui Jy1sl pabounx mecT. CTeneHsb JieTannu3aiuu
MJIAHUPOBAHHUS 3aBUCUT OT MEpUO/JIa TUIAHUPOBAHMUSL.

PaccmaTpuBaeMblii OpraHM3allMOHHO-TIPOTPAMMHBIN KOMIUJIEKC «ITar-1»
MOCIYXUJ i1 pealr3alui MHOTOYPOBHEBOW CHUCTEMBI ILUIAHUPOBAHUS, 4YTO
MO3BOJISJIO pellaTh BOMPOCHI MEPCIEKTUBHOTO IUIAHUPOBAHUS C JalibHEHIIEH
JOBOJKOM ATHX TIUJIAHOB JO OINEpPAaTHBHBIX, a TaKXke g yIpaBJieHUs
MPOU3BOJACTBOM B YCJIOBHUSIX HENOJIHOM WJIM YacTO KOPPEKTUPYEMOU
HOPMAaTUBHOW MH(OpMAIIUH.

Haubosnbiiass Harpy3ka Opu MOHUCKE ONTUMAJIBHBIX PENIEHUA WU TpU
KOPPEKTUPOBKE IJIAHOB, BCJIEACTBUE BO3ZHUKAIOIINX NEPEMEH (B MOJUTHUYECKOU
00CTaHOBKE, B 9KOHOMHYECKOI OpraHU3allly 1 T.11.), [1a/1ajia Ha BEpXHHUE MOJIENN
yIpaBJIEHUS.

Kak yxe ObUl0 CKazaHO, B KadyecTBe OOBEKTa  YIPaBJICHUS
paccMaTpUBaeTCs JOCTATOYHO KPYIHOE MPEANPUITUE, ABISIONIEECS COCTABHOM
YacThl0 HAy4YHO-IIPOU3BOJCTBEHHOTO OOBEAMHEHHS KOCMHYECKOW OTpaciiu.
[Ipennpusitue mnpencraBisgeT coOOM TpylIy UEXOB, OOBEIAWHEHHBIX IO
OTpacjaeBOMY NPU3HAKY.

PaccMmarpuBaemoe npeanpusTie UMeI0 B CBOEM COCTABE:

- OCHOBHOE MPOU3BOJICTBO, 30 11E€XO0B;
- BCIOMOTaTeNbHOE MPOU3BOJACTBO, 10 1EX0B.
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Bce paboThl MOXHO OBLIO ONMKUCHIBATh C Pa3HOM CTENEHBIO JIeTaIU3allNH.
PaccmaTpuBaeMbiii OOBEKT UMEIN CIAEYIONME OCOOEHHOCTH
- IPOU3BOJICTBO UMEJIO KCIIEPUMEHTAIBHBINA XapaKkTep;
- Ha MPEeANPHUATHHN BCTPEUAINCH BCE THITBI OPTraHU3aIMH ITPOU3BOCTBA:
MacCOBO€, KPYITHOCEPUHNHOE, MEJIKOCEPUUHOE, €IUHUYHOE;
- MporpaMma IpeanpusIThs OblJia MHOTOIICJICBOM
- HOMEHKJIATypa HW3rOTaBJIMBAE€MbIX H3ACIUMNA OblJIa OYEHb BEJIMKA
(100000 tunopaszmepoB aetajneir, 10000 BUAOB COOpPOUHBIX E€IUHUII B OJTHOM
U3IEUN);
- Koornepanus BKIroyana okojao 600 npeAnpusaTUil pa3JIMyHbIX OTPACIIEN
MIPOMBIIIJICHHOCTH;
- YpOBE€Hb yHU(DHUKAIUM W CTAaHJAPTH3AMUN MPOAYKIH OBLT OYCHB
HU30K;
- cpeau pabouux mpeodafanu CHelUalvucThl IUPOKOro npoduis u
BBICOKOM KBaM(pUKAIIUH;
- IIUKJIBI u3roToBJeHUs uzaenui (0.5 no 3 ner), Tem (ot 5 10 15 ner);
- TIOCTOSIHHAsi MOJEPHU3AIMS U3JEIUM B Ipollecce MpOU3BOJCTBA (B
TedeHue rojaa OwiBasio 10 1000 u3BemieHuit 06 M3MEHEHUU KOHCTPYKTOPCKOM
JOKYMEHTAIINN);
- T0 HOpMaTUBaM TPYAOEMKOCTH MHOTO 3KCIIEPTHBIX OIICHOK;
- mpoiiecchl COOpKM W uUcnblTaHul cocTtapisiiu 40% Bcero odbema
pador.
st aToro o0bekTa Oblila co3JjaHa MHOTOYPOBHEBAsI CUCTEMA YIIPABJICHUS.
Kaxp1ii 3 ypoBHEN BKIIOYAI 3 KOMIUIEKCA 3a7a4:
1. 3agauu co3manus U BEJCHUS HOPMATUBHO-CIIPABOYHOU Oa3bl.
2. 3ajayv NJIaHUPOBAHUS TPOU3BOJICTBA.
3. Y4eTHO-KOHTPOJIbHbIC 33/1a4H.
OcHOBHBIE YPOBHH yIIPaBJICHUSI O0BEKTOM:
1. IlepcnekTuBHOE TIaHupoBaHue (5-15 ner).
2. Texy1uiee ro0BOE IUIAHUPOBAHKE U YIIPABJICHHUE TTPOU3BOJICTBOM.
3. Tekymiee KkBapTallbHOE IUIAHUPOBAHKUE U YIIPABJICHHUE TPOU3BOJICTBOM.
4. OnepaTUBHOE TJIAHUPOBAHUE U YIIPABJICHHUE MPOU3BOICTBOM.
5. BHyTpulieXoBO€ ONEpaTUBHOE MIJIAHUPOBAHUE U JUCHIETYEPU3AIIUS.
OcHoOBHBIE OTJINYUTEIIbHBIC 0COOEHHOCTH OpraHu3aIMOHHO-
nporpaMmMHOro komruiekca «9TAII-1»:
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1. Komniekc peanu3yeT MHOTOYPOBHEBYIO CHUCTEMY IIJIAHUPOBAHUS OT
3a7]a4y MEePCHEKTUBHOTO MJIAHUPOBAHUA A0 JOBOJKHU ONEPATUBHBIX 3aJaHUN MO
exam.

2. OIIK «32TAII-1» no3BonsgeT npuHUMaTh 3(PPEKTUBHBIE PEIICHUS 1O
pa3IMYHBIM HAIPaBJICHUSIM: [0 CPOKaM, IO pecypcam, 0 CTOMMOCTU padoT U
T.J.

3. IlnaHupoBaHME WHCTPYMEHTAIBHOIO IMPOU3BOJCTBA OCYIIECTBIIACTCSA
B3aMMOYBS3aHO C INIAHUPOBAHUEM OCHOBHOI'O MPOU3BOJICTBA.

4. KoMIiekc OpUEHTUPOBAH Ha yNpaBJIeHUE MPOU3BOJCTBOM B YCIOBHUSIX
HETMOJIHOM M 4aCTO KOPPEKTUPYEMOM HOPMATUBHON MH(POPMALINH.

5. Peanu3oBaHbl NPUHIUIIBI 3TATOHU3AIMU MPOAYKIHUH, KAK OCHOBHOI'O
MIPOU3BOJICTBA, TAK U MPOAYKIIMU HHCTPYMEHTAIBHOTO MPOU3BOJICTBA.

6. ImeeT mmnpokrne HOpMaTUBHO-CITPABOUYHbBIE ()YHKIUH.

7. OTKkpbIBaeT HIMPOKHE BO3MOXHOCTH MOJEIUPOBAHUS
MIPOU3BOJCTBEHHBIX MPOIECCOB C PAa3JIMYHOM CTENEHbIO JeTajlu3allui,
MpeJicTaBisgeT coO00l CBOCOOPAa3HbI MOJAEIUPYIOMINI CTEHT TPOU3BOACTBA IS
pELIEeHUS BOIIPOCOB YIPABJICHUSI HA BEPXHEM YPOBHE.

8. MoxeT NOCIYy>XUTh OCHOBOM Il aBTOMAaTH3alMd Pa0OYUX MECT
YIPaBJISIONIETO MepcoHaia 00beAUHEHUSI C SKCIIEPUMEHTAIBHBIM XapaKTepOM
BBIITYCKAaeMOM IPOAYKILIHH.

[Iporpammuoe  obecneuenue  OIIK  «9TAII-1»  cocrosimo  u3
obmecucremHoro mnporpammuoro obdecneuenus (JJOC EC) u coOCTBEHHOro
IporpaMMHOro obecnedeHus komruiekca. Cucrtema Obuia paspaboraHa s
peanuzamuu Ha EC 9BM EC-1022 ¢ onepannonnoi cucremon JJOC EC.

Kak MOXHO BHIETHh W3 NPHUBEACHHOIO BBIINIE Marepuana, KUEBCKUM
NHcTuTyTOM KMOepHeTHKH BO ri1aBe ¢ B.M. ['nmymkoBbIM BO BTOpOW MOJOBUHE
70-x rr. Oswia mnoctpoeHa d3¢dextuBHas ACY g nOpeanpuaTHs  C
AKCIIEPUMEHTAIBHBIM XapaKTEPOM IMPOU3BOJICTBA, C JJIUTEIbHBIM CPOKOM
IJIAHUPOBAHUS M MPOU3BOJACTBA TOTOBOW MPOAYKIMHU, C YaCTO MEHSIOLIENCs
HOpPMaTUBHOU 0a30M.

[TogoOHBIE TIPOM3BOJACTBA CYHIECTBYIOT B KOCMHUYECKHX U JIPYyTUX
OTpacisix M CErofHs, 4YTO IO3BOJSET TOBOPUTH OO0 aKTyaJlbHOCTH JaHHOU
pa3pabOTKU.

Co3gaHbl  MaTeMaTUYeCKUe  MOJENM, HCIOJIb3YIOIINE  HapabOTKu
NHcTuTyTa KMOEPHETUKHU, a TAKKE MPUMEHEHbl NpuHUUIBI ocTpoeHus ACY,
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cpopmynupoBanusie B.M. I'mymikoBeiM. [4], BKIIOYas CUCTEMHBIA MOAXOA U
MPUHIUAT TIEPBOT'O PYKOBOAUTEIIS.

B koHIEe Xxoyerca OTMETUThb, 4YTO JTamn-1 Ha3bIBACTCS HE NPOCTO
MPOrpaMMHBIM KOMIIJIEKCOM, @ OPraHUW3allMOHHO-IIPOTPAMMHBIM KOMILIEKCOM.
CeroiHs, KOrjja TEXHUYECKUE CPEJCTBA JOCTUTIIU TaKOTO YPOBHS pa3BUTHUSI, UTO
co3ganne ACY, ¢ 3TOoil TOYKM 3pEHUS, YK€ HE MPEACTaBIsET CO00H 0c000
CJI0KHOM 3ajauM, Kak 3To Obuio B 70-e IT., X04eTca oOpaTUTh BHUMAHHUE Ha
CIIOBO «OPraHU3aIMOHHBIN.

Ha camoMm gesne opraHu3allMOHHBIE CTPYKTYpPbI TPEOYIOT ONTUMHU3ALNU B
neppyto ouepenb. Korma Bbl  aBTOMaTusupyere HEIQPEKTUBHYIO WIIU
MPOTUBOPECUUBYIO OPraHU3allMOHHYIO CTPYKTYPY, BBl BpSAA JU MOJIYyUYUTE
a(pdexTruBHOE ynpaBlieHHEe 00HEKTOM Ha BbixoJie. K coxkaneHnto, COBpeMEeHHBIE
yIpaBJIEHIIBI 3a4aCTyI0 BUASAT B Mpoliecce HU(ppoBU3alMU MTAHAIICIO OT BCeX Oef,
HE TIOHMMas, 4YTO '"aBTOMATU3HWpys Oapjaak, Mbl MOJydYaeM JIUIIb
aBTOMATU3UPOBAHHBIN Oapaak", kak roBOpu 00 3TOM [ JIyIIKOB €111é B TPOIIIOM
Beke. Mnu, hopMynupyst ApyruMH CI0BaMu, "KOpalJito, KOTOPBIM HE 3HAET KyjAa
OH IUIBIBET, HA OJIMH BETEp HE OYyJET MONMYTHBIM'", U HUKAKash aBTOMAaTHU3allus,
nudpoBU3aALUS U AUHKUATATU3AINS 11 HEro He OyneT d3(PpheKTuBHOM.
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1. 'mymkoBa B.B., Iloguacosa T.II. K uctopuu mudposeix tpanchopmanmii: ACY
"JIpBoB". 8-ma BceykpaiHchbka HayKOBO-NpakTuya KoHpepeHis: «[ TyIKoBCbKI YATAHHS»
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mipt@ukr.net

TEXHOJIOI'TI BAKOPUCTAHHSA JIPOHIB Y
AT'POKIBEPHETHIII

Introduction

3anpoBamxkenHs y 1973 pout Rouse, J. W. Ta fioro koneramu [1] anamizy
CTaHy BpOXal Ha OCHOBI MOHITOPUHTY HOPMalli30BaHOTO AU(EpEeHLIIHOTO
BereTaiiiinoro iHaekcy (NDVI) Hanano momrToBX MoaaidblioMy 3aCTOCYBAHHIO
CYNyTHHUKIB Ta JPOHIB y Mpolecl 30HAYBaHHS HABKOJUIIHBOTO CEPEJIOBHUIIA.
Bunukna HeOOXigHICTH pO3POOKM TOINIMOJIEHUX METOAIB aHali3y CTaHy
HaBKOJIMIIHBOTO CEPEeAOBUIIA.

Metod

JucranuiiiHe 30HAyBaHHS HABKOJUIIHBOTO CEPEAOBHUIIA 3a JIOMOMOTOI0
aHalli3y CYNYTHUKOBUX 3HIMKIB 4YacTO NOTpeOye YTOYHEHHS JeTajed 3
BUKOPUCTAHHSAM HU3bKO JIITAKOYUX JIPOHIB [2,3].
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Figure 1. 3aranpHa cxema AMCTAHIIHOTO 30HAyBaHHS HAaBKOJIHMIITHBOTO CEPEIOBUIIA
Ha TenepimHiii yac B YKpaiHi 30UIbLIYETHCS MOMUT HA MOHITOPUHT

CUIbCHKOTOCIIOJIAPCHKUX 3€MEJb, HE3aKOHHOI BUPYOKH JICIB, 3HEBOJHEHHS
pIYKOBUX OaceiHiB, Toio [4].
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CyIyTHUKOBI 3HIMKH 3 PO3MOMIILY0I0 MOXKIIMBICTIO 3 M. HE HAJIarOTh
JOCTaTHBLO 1H(OpMaIlii A1 KOHTPOJIIIO 32 YPOKAEM 3€PHOBUX.

JlocmiKeHHsT 32 JIOMOMOTOI0 JPOHIB HAJAa€ JOJATKOBY YTOYHIOIOUY
iHpopMaIlifo, sKa T03BOJSE TMPOBOJUTH IMOJCHHUNW MOHITOPUHT 1 € OlIbII
SKICHOIO 1 JICIEBIIO0, HIXK 1H(OpMAIIis, OTpUMaHa 31 CYITyTHHKIB.

[Ipy 1npOMy BHUHHMKAIOTh NMHUTAHHS BIAMOBIAHOCTI iHQoOpMallii, HagaHOI
gepe3 CYMYTHUKOBI 3HIMKH, O1IbIN JAeTaidbHIN 1H(OpMarii, oTpuMaHiii 3 JPOHIB
(3 BUKOpHUCTAaHHSIM 0araToCleKTpaJbHUX KaMep B 000X BUIAIKAX).

OmHUM 3 TOJIOBHUX 3aBJIaHb € BHU3HAYCHHS TUX CETMEHTIB CYIyTHUKOBHX
3HIMKIB, SIK1 HEOOX1THO JOAATKOBO Joo0ciiayBaTu. Ha mepmomy erami ToOYkH
J0JIaTKOBOTO KOHTPOJIO 3a JOMOMOTOI JPOHIB MOXJIMBO PO3MICTUTH Ha
CYIyTHUKOBOMY 3HIMKY 3a J0IOMOTOI0 MeTtoay MonTte-Kapio Ta kiacTepHOro
aHai3y.
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Figure 3. [Ipuxitax pororpadii pepmepchkoro mossi, OTpUMaHOT 33 JIOIMOMOTOO JAPOHIB
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B momampmomy gocmipkeHHl (BHOOpI HACTYMHOI MHOXHHH TOYOK
MOHITOPHHTY) CTaHY CLIbCHKOTOCTIOAAPCHKUX 3€MeNTh HE0OX1JHO 3aCTOCOBYBATH
EKCIIEPTHY CUCTEMY, sIKa BUKOPUCTOBYE HEHPOHHY MEPEKY 1 BpaXOBY€E 3HAUCHHS
PI3HUX 1HJIEKCIB, K1 XapaKTepHU3yIOTh CTaH IPYHTY Ta ypoxkaro [4- 6] (NDVI —
BigHOCHMM 1HAEKC OioMacu pociivH, VARI — piBeHb pocanHHOT0 MOKpOBY, SAVI
— 1HACKC POCIMHHOCTI, TOIIO).

Figure 4. Cxema BU3HAYCHHS KOHTPOJBHUX TOYOK JUIS AOCIIKEHHS IPOHAMH, SKi OTPHUMaHi
31 CyIIyTHUKOBOT poTorpadii hepMepchbKOTo moJist

Conclusions

Po3pobiieHa Metomosoris IUIaHyBaHHS KOOPJAWHAT Ta aHalli3y 3HIMKIB,
OTpUMAaHHMX 3 APOHIB, y MPHUB’ A3l O CYNMyTHUKOBUX 3HIMKIB. Jlisi 0OpoOKu
3HIMKIB BHKOPHCTOBYETHCS BIAKPUTE NpOorpaMHe 3a0e3MedYeHHs Ta BJiacHI
po3poOku. ['otoBHUMH mapTHEpaMH, Ha 0a31 SKUX MPOBOAATHCS JOCTIHKEHHS, €
kommnanii Skyglyph (skyglyph.com) Ta Syngenta (syngenta.com).
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CUCTEMA HNIATPUMKHU NPUVHATTSA PILIEHHS IIO10
KOPEKTHOCTI CTPYKTYPHU JOI'OBOPY PO CTOMATOJIOI'TYHI
HOCJIaYI'u

CTtoMaroJyioriyHi MOCIYrd ChOTOJHI — OJHI 3 HaWMacoOBIIIUX BUJIIB
MEIUYHMUX TOCIYr HaceleHHo Ykpainu [1]. Biarak Bce OuIbIIOi yBaru Ha
CbOrOAHI  NOTpedye MNWUTAHHS  YKIAaJaHHd JOTOBOPY NP0  HAJaHHA
CTOMATOJIOTIYHUX MOCIIYT.

Hapa3i B OaraTbox JoroBopax NHpoO HaJaHHS CTOMATOJOTIYHUX MOCTYT
MICTATHCA OOTSKIIMBI JIJIsl MAI[IEHTA YMOBH, MIPOIOHYETHCA HE MPABOBUM CIIOCIO
BHUPIIIEHHS CIOPIB, BIACYTHI XapaKTEPUCTUKH, 10 1HIAUBIAYaI13YIOTh MEAUYHI
nociayru. Sk BUCHOBOK, BKa3aHl HEIOJIKM MOXYTb HPHU3BECTH JO
HECIPUATIUBUX IOPUANYHUX HACTIJKIB SIK JJIS Malll€HTA, TaK 1 JJI1 MEAUYHUX
oprasizaliii, siKi TpOAOBXKYIOTh BUKOPUCTOBYBATH TaKl 3pa3Ku JIOTOBOPIB, SIKi
MarOTh OYEBHUIHI OOMEKEHHS iX 3MICTY Ta HEJIOCTATHIO MiArOTOBKY 3 MPAaBOBOL
CTOPOHH.

3BICHO, JaJIeKO HE KOJKHA CTOMATOJIOTIYHA KJIIHIKA MOXKE JTO3BOJHUTH cO01
HailMaTu OpUCTa JJIS MIATOTOBKU JOTOBOPIB MPO HAJaHHS CTOMATOJIOTIYHHUX
MOCIyYT. 32 TAKUX YMOB, BPaXOBYIOUH BIJICYTHICTh YCTaJIEHOI ()OPMHU JOTOBOPY
Ha CTOMATOJIOTI4HI MOCIYrd B YKpaiHi, 3HAYHO MIJABUIIATH €()EKTHUBHICTH Ta
IOPUJANYHY KOPEKTHICTh TAKUX JOTOBOPIB MOYKE CUCTEMA MIATPUMKHU MPUUHSATTS
PILIEHHS 1010 KOPEKTHOCT1 CTPYKTYPH JIOTOBOPY MPO CTOMATOJIOTTYHI ITOCITYTH.

OcHoBHUM JKepenoM iH(opmalii €, BJIacHe, JOrOBIp MNP0 HaJAHHS
CTOMATOJIOTIYHHUX TOCIYT, SAKUM TOTYEThCS N0 NIANUCaHHS. Takuil JOroBip
MoTpedye TEepeBIPKU 3a JOMOMOTOK PO3pPOOJIIOBAHOI CUCTEMU MIATPUMKHU
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MPUUHSATTS pillieHHs. SIKI10 y T10r0BOpP1 BIACYTHI IEBHI YMOBH, SIK1 € ICTOTHUMH,
TO BIH HE PEKOMEHAYETHhCA A0 MIAMHCAHHS 3 IOPUIUYHOI TOUYKU 30py — JJIA
3anmo0iraHHs HEraTMBHUX HACHIJKIB JJisi OJHIE] abo 000X cTOpiH (30Kpema
HaMpUKJIaa, 15 3a00iraHHs] HEMOXKJIMBOCTI MPUTSATHEHHS BUHHOI CTOPOHU 10
BignoBiganbHocTi). Tomy, mis 3a0e3neyeHHsT KOPEKTHOCTI JIOTOBOpPY IIPO
HaJIaHHS CTOMATOJIOTIYHUX IOCIYT, HEOOXIJHO 3JIMCHUTH JOCIIKEHHS HOro
CTPYKTYpH Ta 3MICTY 3 METOI BHSBJICHHS Ta YCYHEHHSI HENOJIKIB Ta
HETOYHOCTEH [0 MiANUCaHHS JOroBopy. B mpoleci Takoro I0CiigKeHHS
HEOOXI/THO BUSBUTHU, UM BCl PO3TIIIHYTI BUIIIE ICTOTHI YMOBH HasiBHI B JOTOBOPI,
Ta 3alpONOHYBATH MiJNKUCATHA JOTOBIP 3a HASBHOCTI BCiX 1CTOTHHX YMOB a0o0
JIOOTIpAIfOBATH JOTOBIp (H0AAaTH ICTOTHI YMOBHM) B pa3i BIJACYTHOCTI IESIKHX
1CTOTHUX YMOB. B pa3i HEMOXKJIMUBOCTI MIANUCAHHS JIOTOBOPY Ta HEOOX1THOCTI
HOro 10ONpaloBaHHs, 3alIUT Ha JOOIPAILIOBAHHS MICTUTh MEPETIK MPOIMYIIEHUX
B JIOTOBOP1 ICTOTHUX YMOB [2].

Po3pobumo npasuna ons eusnaueHHs MOHNCAUBOCI YKIAOAHHA 002080DPY
npo CMOMAMOI02IYHI NOCLY2U HA OCHOBI NPABOBO2O Pe2YII0BAHMHSL:

1) skmo B JAOrOBOpl MPO CTOMATOJIOTIYHI TMOCIYTH, TOTOBOMY O
MIJAMUCAHHS, € HOMEpP JILEH31i JIIKYBaIbHO-MPO(DITAKTUUHOTO 3aKJIaay, SAKUAU
Ha/JlaBaTUME CTOMATOJIOTIYHI TMOCHYrH, TO et=et+1, 1HaKile «HOMEp JlIeH3I1]
JIKYBAJIbHO-TIPOPLIAKTUYHOTO 3aKJIaay» BHOCUThCS B MHOKUHY AETC;

2) SIKILIO B IOTOBOPI PO CTOMATOJIOTTYHI OCIYTH OMKCaH1 IpaBa CTOPIH,
TO et=et+1, 1HaKIIe «paBa CTOPIH» BHOCUTHCA B MHOKUHY AETC;

3) SKIIO B JOTOBOP1 MPO CTOMATOJIOTIYHI IMOCIYTH OIMHUCAaHI 00O0B’SI3KU
CTOpIH, TO et=et+1, iHaKIIe «000B’SI3KM CTOP1HY» BHOCUTHCA B MHOKUHY AETC;

4) 4KIO B JOrOBOpPlI MHPO CTOMATOJIOTIYHI MOCIYTM BU3HAYEHO I[IHY
JIOTOBOpPY, TO et=et+1, 1HaKIIIE «Ii1HA IOTOBOPY» BHOCUTHCS B MHOXKUHY AETC;

5) K0 B AOTOBOPI MPO CTOMATOJOTIYHI MOCIYTd BU3HAYEHO MOPSIOK
pO3paxyHKIB 3a CTOMATOJIOT14HI TOCIyrd, TO et=et+1, 1HaKIIE «IMOPSIIOK
PO3paXyHKIB 32 CTOMATOJIOTTYHI MOCIYTW» BHOCUThCS B MHOKUHY AETC;

6) SKIIO B JOTOBOPlI MPO CTOMATOJIOTIYHI TOCIAYTH  OIHMCAHO
BIANOBIAJIBHICTh CTOpPiH, TO et=et+1, 1HaKIIE «BIANOBIJAIBHICTE CTOPIH»
BHOCUTHCA B MHOXKMHY AETC;

7) SIKIIO B JAOTOBOPl MPO CTOMATOJIOTIYHI TOCIYrd BU3HAYEHO CTPOK
HaJaHHS CTOMAaTOJIOTIYHUX nociayr, TO et=et+1, 1HaKme «CTPOK HaJaHH:A
CTOMATOJIOTIYHHX MOCIYr» BHOCUTHCS B MHOXUHY AETC;
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8) AKIIO B JOTOBOPI MPO CTOMATOJIOTIYHI MOCIYTM BU3BHAYECHO rapaHTIMHUN
CTPOK SIKOCT1 MaTeplali30BaHUX PE3yJIbTATIB, TO et=et+1, iHaKIIe «rapaHTIHUMI
CTPOK» BHOCUTHCA B MHOXUHY AETC;

9) skmo B [OOroBOpl MPO CTOMATOJOTIYHI MOCIYTM BHU3HAYEHO Ta
pO3’SICHEHO JlarHo3 TailieHTa, To et=et+1, I1HaKIIE «JIlarHo3 TaIll€HTa
BHOCUTHCA B MHOXKMHY AETC;

10) Ao B JOroBOpi MNpO CTOMATOJOTIYHI MOCIYTH ONHMCAHO IJIaH Ta
METOJMKY JIKyBaHHSl IMallleHTa, TOo et=ett+l, 1HaKIIEe «miaH Ta METOAMKA
JIKyBaHH» BHOCUTHCS B MHOXUHY AETC;

11) K110 B 10roBOpi MPO CTOMATOIOTIYHI MOCIYTHd IepepaxoBaHO TUITOB1
PU3UKH, 110 TOB’S3aHI 13 HAJAHHSIM CTOMATOJIOTIYHOI MOCIyru, To et=et+1,
1HaKIII€ «TUIOBI pU3UKU» BHOCUThCA B MHOXKUHY AETC;

12) six110 B JOroBOP1 MPO CTOMATOJIOTIUHI NTOCIYTd BU3HAUYEHO ITpaBujia Ta
pEeKOMEeHIallii, SKUX MOBUHEH JOTPUMYBATHCh MAIll€HT, TO et=et+1, iHakIie
«MpaBuJjia Ta PEKOMEH/IaIlli, SKMX MOBUHEH JIOTPUMYBATUCH MAIIEHT» BHOCUTHCS
B MHOXKHHY AETC;

13) sikgo (B AOroBOpl MPO CTOMATOJOTIYHI IMOCIYTd BIA3HAYEHO, IO €
1HpopMOBaHa 3rojia Nali€eHTa Ha MEAUYHE BTpy4YaHHs) a00 (B MEAUYHIN KapTill
M1 3aMMCOM JIIKapsl MPO IUIAHOBaHE MEIUYHE JIOCIIHKEHHSI a00 BTpy4YaHHS €
MIANKAC TaliedTa), To et=et+1, iHakme, «iHPOpPMOBaHAa 3roja Mall€EHTay,
BHOCUTHCA B MHOXKMHY AETC;

14) sik1o B MEAWYHIN KapTIli MAI[l€EHTa € OMUC 3arajbHOr0 CTaHy 370pOB’ s
naifieHTa, To et=et+1, 1HakIe, «3arajJbHUN CTaH 3/I0POB’ S MaIl€EHTa», BHOCUTHCS
B MHOXHHY AETMC;

15) sku0 B MeAUuHIN KapTill Mali€eHTa € OMKUC CTaHy CTOMATOJIOTTYHOIO
310pOB’A TMallieHTa, TO et=et+1, iHaKIIe, «CTaH CTOMATOJOTTYHOI'O 3J0pPOB’s
MarieHTa», BHOCUThCS B MHOKUHY AETMC;

16) skimo B MeAMYHIM KapTIll Malll€HTa OMMCAHO CKApTHW TMalli€HTa, TO
et=et+1, iHaKIIe, «CKApTH MaIli€eHTa», BHOCUTHCS B MHOXKUHY AETMC;

17) Akumio B MEIUYHIA KapTil MallileHTa € ONMUC aHAMHECTUYHUX JaHUX
maimieHTa, To et=ett+l, iHakKIe, «aHaMHECTHYHI JaHIl IaIl€HTa», BHOCUTLCSI B
MHOXkUHY AETMC;

18) siKI10 B MEAMYHIM KapTIll MaljieHTa 3anpornoHOBaHO MjIaH 00CTEKEHHS
Ta JIIKyBaHHS, TO et=et+l, 1Hakie, «miIaH OOCTEXKEHHS Ta JIKYBaHH,
BHOCUTHCA B MHOXKMHY AETMC;
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19) axmio B MeIWYHIA KapTiil Malli€eHTa HAasBHUW J1arHO3 MaIli€eHTa, TO
et=et+1, iHaKIIe, «J1iarHo3 MaIi€eHTa», BHOCUTbCS B MHOXXKUHY AETMC;

20) skmo B MEAWYHIN KapTIll TNalll€eHTa OMMUCAHO METOJ| JIIKYBaHHS, TO
et=et+1, i1HaKkmIe, «METOJ JIIKYBaHHS», BHOCUTHCA B MHOKUHY AETMC;

21) skmo B MeAWYHIN KapTill maiieHTa 3adikcoBaHO JaTy HACTYITHOIO
BI3UTY, TO et=et+1, 1HaKIIe, «JaTa HACTYITHOTO BI3UTY», BHOCUTHCA B MHOXHUHY
AETMC.

Memoo  6u3HaueHHA  MOJNCIUBOCMI  YKIAOAHHA  002080py  NPO
CMOMAMONO2IYHI NOCAY2U HA OCHOGI NPABOB020 pPe2YNi08aHHS CKIIAA€ThC 3
HACTYITHUX €TalllB:

1) po30ip NpUPOAOMOBHOI'O JOrOBOPY HA HAJIAHHA CTOMATOJOTIYHMUX
MOCIYI Ta MEIMYHOI KapTKU MAall€eHTa HAa MPEIMET IMOLIYKY HasBHUX y HHX
BU3HAUYEHUX BUIIE ICTOTHUX YMOB — 13 BUKOPUCTAHHSIM PO3pPOOJICHUX MPABUIT JIJIs
BU3HAUYEHHA  MOXJMBOCTI  YKJaJeHHS  (MIANUCAHHSA)  JOTOBOPY  MPO
CTOMATOJIOT1YHI MOCIYTH Ha OCHOBI NMPABOBOTO PETYJIIOBaHHS, 3TIHO 3 SIKUMU
BEJETHCS MIIPaXyHOK JIIYUIbHUKA €t;

2) akugo et=21, To (OpMyeTbCS BUCHOBOK IMPO MOMKJIMUBICTh YKJIAJACHHS
JOTOBOPY MPO HaJaHHS CTOMATOJIOTIYHMX IOCHIYT, 1HaKIIe, sKimo et # 21, To
(OopMy€eTbCSI BUCHOBOK IMPO HEMOXJIUBICTh YKJIAJIEHHS JIOTOBOPY NPO HaJaHHS
CTOMATOJIOTIYHHX MOCIIYT;

3) skugo et#21, Toai GopMyeThCS 3aUT Ha JOOMpaItOBaHHs (J01aBaHHS
1CTOTHUX YMOB) JIOTOBOPY MPO HAJaHHS CTOMATOJOTIYHUX MOCIYT Ta MEIUYHOI
KapTKH TaIll€eHTa — KOPUCTYyBaudy BUBOIATHCS eieMeHTH MHOXMHH AETC sk
ICTOTH1 YMOBH, SIKl1 MalOTh OyTH JOJaH1 B IOTOBIP MPO CTOMATOJOTTYHI MOCIYTH
JUIST MO>KJIMBOCT] HMOT0 MIANMMCAHHS, a TaKoXK eJieMeHTH MHOXUHH AETMC sk
1ICTOTHI YMOBH, fKI MaloTh OyTH J0AaHI B MEIMYHY KapTKy NaIll€eHTa s
MO>KJIMBOCTI MiIKUCAHHS JIOTOBOPY.

Toxl cucrema MOIATPUMKKA TPUUHATTA PIIIEHHS MO0 KOPEKTHOCTI
CTPYKTYpPH JIOTOBOPY MPO CTOMATOJIOTIYHI MOCHYrd 0a3yBaTUMEThCA Ha
pO3pOOJIEHOMY METOJ1 BHU3HAYEHHS MOKJIMBOCTI YKJAJaHHS JIOFOBOPY IIPO
CTOMATOJIOTIYHI TOCTYTH 1 3a0e3MeduyBaTUMe: MATPUMKY MPOLECY BU3HAUYCHHS
MOXJIMBOCTI YKJIaJIaHHA JIOTOBOPY MPO HAJaHHA CTOMATOJOTIYHUX MOCIYT Ha
OCHOB1 TIPaBOBOT'O pEryJIIOBaHHS;, MEPEBIPKY JOrOBOPY HA KOPEKTHICTH 3
IOpUANYHOT TOYKKM 30py Oe3 yuacTi (HaxiBLIB-IOPUCTIB, IO 3a0e3nedye
MOXJIMBICTh CTOMATOJIOTIYHMM KJIIHIKAM YKJIaJaTH IOPUIWYHO KOPEKTHI
JOTOBOPH 1 IpU LIbOMY HE HalMaTH IOPUCTIB JJISI 1X MEPEBIPKHU; BUCHOBOK IPO
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MOXJIMBICTh/HEMOXKJIMUBICTh YKJIQJJaHHS JOTOBOPY; 3allUT HAa JOONpPALOBAHHS
JOTOBOPY 13 3a3HAUYECHHSIM 1CTOTHUX YMOB, 5Kl TOBHUHHI OyTH 10/aH1 B JOTOBIp, —

3a YMOBH HEMOXJIMBOCTI MIAMUCAHHS IOTOBOPY.
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TPAHCJIUCIHUIIIIHAPHI 3ACAJIM NIATPUMKU MPUMHATTA
PIHIEHDb

[ndopmaniiiHo-aHamITUYHA  JISUVIBHICT  €KCHEPTIB Y CYYaCHOMY
IHQOpMaLlITHOMY HPOCTOPI HOCUTHh MEPEKELEHTPUUHUN  XapakTep Ta
peali3yeTbCs Ha 3acajax TPaHCAUCIUILIIHAPHOT B3aEMO/IT yCiX 1H)OpMAIAHUX
pecypciB 1 mporueciB 1o ii ckiagarots [1]. Ilpu mpomy Tpeba 3abe3neunTu
00’ €KTHBHICTh aHATITUYHUX BUCHOBKIB Ta PillI€Hb, 1110 MPUIMAIOTHCS Ha OCHOBI
aHalli3y JOKYMEHTIB, IO CKJIaAaroTh 1HQopmauiitHi pecypeu. L1 pecypeu, sk
MEpEKEBl MACUBHI CUCTEMU 3HaHb, BKJIIOYAIOTh TaKl KaTEropiiiHI MOHATTS, fK:
CJIOBHHMKH, T€3aypycy, TaKCOHOMIi, HAapaTUBH, HApPATHUBHI JUCKYPCH,
miHTBicTHYHI Kopmycm Tomo. M yci BOHM BiZHOCATBCA JO KJacy
CIa00CTPYKTYPOBAHUX, a 3@ CYKYITHICTIO Ta XapakTe€pOM BHUKJIALy — 0 KJacy
Bexmkux J{annx (Big Data). M Takok XapakTepHu3yIoThcs 0araToaceKTHICTIO Ta
MHOXMHHUMHM JTATEHTHUMH 3B’ SI3KaMH TOIIO.

[lepeTBOpEHHs] MAacHBHUX CHUCTEM 3HaHb y AKTUBHUM (opMaT HOCHUTH
KOTHITUBHUU XapakTep Ta BHU3HAYAEThCA HA OCHOBI PO3B’SI3aHHSA TaKHUX
KaTeropid KOTHITMBHHMX MeTa3ajad — CTPYKTypHu3alii; aHaii3y/BHAIJICHHS
npoOJjieMu; CUHTE3Y; BUOOPY. Ha X OCHOBI peani3yeTbCsl B3a€EMOJIisl €KCIEPTIB
Ta ¢axiBuiB y (popmari HapaTUBHOIO AUCKYpCy [l] 3 MacUBHUMHU CUCTEMaMU
3HaHb. [Ipu oMy 3a0€3MeUyrOThCSl TPAHCAUCIUILIIHAPHI MEPETBOPEHHS YCiX
JOKYMEHTIB, 11O 1i CKJIaJal0Th, B (hOpPMAT IHTEPAKTUBHUX CHUCTEM 3HAHb.
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Jns mporo Tpeba HPEACTaBUTH IMACHUBHY CHUCTEMY Y OHTOJIOTIYHOMY
BUTJIAIL:
O,=(X,R,F,A,D,R,) (1)

[TacuBHI cUCTEMU 3HAHb, SIKI PAKTUYHO SIBJISIIOTH COOOIO MEBHI HAPATUBH,
B1JOOpaX)arThCsAd Yy BUIJISAA1 TOCIJIOBHOTO BUKJAJaHHS TEBHUX KOHIICMTIB,
CTIMKO 3aJaHMX YMOB 1X ICHYBaHHS, OINHUCIB 1X BJIaCTUBOCTEH U
(QyHKIIOHANBHOCTEH TOIIO. IX MOMHA NPEACTaBUTH y (OpMaTi BHKOJIOTOI
oHtouorii (1) HacTynmHOro BUAY:

0, =<XK),p > (2)

ne: 0,, — HapaTuB 3 MOCJiJJOBHO BU3HAYEHUMU ONKcaMU KOHTEeKcTamu K
(ommcu) KoHuenTiB X, , a P - BiHOMmIEHHS CTPOroro MopsKy, IO BH3HAYAE
YMOBHM ICHYBaHHSI KOHIIENTIB X y TEKTCTI.

Henycta ~ MHOXHMHAa  TaKux HapaTHUBIB YTBOPIOE NaCUBHY
TPaHCAUCUUILUIIHAPHY CUCTEMY 3HaHb y BUIJIAAI CYKYITHOCTI PI3HOTEMAaTUYHHUX
noKyMeHTIB. [l iX mepeTBOpeHHs y akTuBHY (opMy Buay (1) Tpeda BU3HAUUTH
YMOBHM 1HTEIPOBAHOI OMNEPAIIOHAIBHOCTI, a CcaMe: aHaji3y 1 CTPYKTypu3ali
(0OpobreHHs), cuHTe3y (KOMyHIKalis) i BUOOpPY (MPUIUHATTS PILLIEHB).

OnepalioHaJIbHICT,  JOBUIBHOTO TEKCTY BHUIY (2) BHU3HAYa€ThCS
HACTYIHUMM TIIEPBIACTUBOCTSIMHU, a caMe: (i) pediiekcis — peanizye Kareropii
IHTETPOBAHOCTI, CACTEMHOCTI Ta BIJCYTHOCTI 3MICTOBHUX PO3pPHUBIB B MacHBaX
Big Data ta 3a0e3neuye BiACTEXEHHS Ta MOAU(DIKYBAaHHS BIACHUX CTPYKTYD 1
CTIMKOCTI iX MOBEAIHKH IiJ Yac akTuBallii; (ii) pekypcis — peanizye KaTeropiro
MTOBTOPIOBAHOCTI MPOLIECIB, SIBUII Ta (OPM iX OMEpallOHATBHOrO BiHOOpaKEHHSI
i yac ix akTuBallii y iH@opmaniitHomy npocrtopi; (iii) penykuiss — peamnizye
METOJOJOTTYHUM MPUHIMI, 3TIJHO 3 SKUM CKJIaJH1 SIBUIAa MOXYTh OYyTH
JIEKOMITO30BaHl Ta MOBHICTIO IOSICHEH1 HAa OCHOBI 3aKOHIB, BJIACTUBHUX OLIBII
MIPOCTUM IpoIecaM Ta 00 €KTaMm.

[{i rimepBIaCTUBOCTI YTBOPIOIOTH IMEBHY 3aMKHYTY MHOXHHY R3, ska
3a0e3neuyye 3B’sA3yBaHHSA Ta JAWUHAMIYHY 3MIHY YHOOPSJIKYBAaHHS KOHTEKCTHHX
onuciB HapatuBy 0,,. Bka3aHi rinepBiIacTUBOCTI MAlOTh TPAHCIAUCIUILTIHAPHUN
Ta KOTHITUBHUM XapakTep [1].

R3 = {R;, Ry» Ry} (4)

Buxoasuum 3 BH3HAUEHUX IOHATH — OHTOJIOTISA, HapaTuB, pedIekcis,
peKypcCis, PEeAyKlis TOIIO, BU3HAYMMO KaTErOpil0 TPaHCAUCUUIIIIHAPHOCTI.
Posrnsparoun  1i K Karteropiro 3a0e3nedeHHs mpolecy 1H(opmauiiHo-
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AHAJITUYHOI  JISIJIBHOCTI  €KCllepTa, HaaamMo By3bke Bu3HaueHHsA. llin
TPAHCAUCUUILUIIHAPHICTIO MEBHUX CHCTEM 3HAaHb OyJEeMO pO3YyMITH YMOBH
3aCTOCYBaHHS pe(PJIEKCUBHO aKTUBHOI pEKYPCUBHOI penyKIli F 3.
Ile 3HauWTh, IO JAHy OHTOJIOTIIO BUAY (2) MU MOXKEMO PO3LIHUPUTH
MHOXHMHOI0 R3 1 rinepdyHKUi€eto ii iHTepnpeTauii Fxz
0,,=<X(K),P>—>0,;,=<X(K),R3,Fgs > (5)
BusHaueHHs HapaTUBY, IUCKYpPCY Ta HAapaTUBHOI'O JHUCKYPCY AO03BOJIAE
HaM pO3rJIsilaTH KaTeropird €IUHOro 1H(POpPMAIIMHOIO MPOCTOPY Ha 3acajax
IHTeTpalli TpaHCAUCUUILIIHAPHUX OHToJorid [1]. OmnepaimioHadbHy OCHOBY
iHTerpanii Bu3Hauae kareropis takconomii (7) [1, 2,], sika po3riasiiaeTbCs K
MEBHUM PE3yJbTaT 3aCTOCYBAaHHS KOTHITUBHOI NPOLEAYpH CTPYKTypH3alli
HapaTUBIB HAa OCHOBI CHCTEMOJIOTIYHOI'O MPEACTABICHHS iX TEPMIHOJIOTIYHOI
CUCTEMHU Yy Il€epapXiyHOMY BUIJISAAL. Pe3ylnbTaToM 3acTOCYBaHHS MPOLEAYpHU
TaKCOHOMI3aIlli TEKCTIB € MPEACTABICHHA 1X CTPYKTYPU Y BUIJISII 3pOCTar0UOi
nipamigaabHoi Mepexi ¥ [2], KOoXHAa BepUIMHA SKOTO MICTUTH BIJMOBIIHI

n
5= )% (6)
i=1

Yeci 1l mepeTBOpeHHs HapaTUBY TEKCTY JOKYMEHTIB 'y ¢opMar

KOHTCKCTH.

HApaTUBHOTO JUCKYPCY MOXXHA MPEICTABUTH Yy BUIJISAl HACTYIHOI CHUCTEMH
npasui [1]:

[leperBOopeHHss MHOXMHM X KOHLENTIB MipamigajibHOI Mepexl ¥, ska
YTBOPIOE CYHEPMHOKHMHY TAaKCOHOMiii 1 y IiJMHOXHHY KOHIENTiB Y
peai3yeTbcs Ha OCHOBI YHiBaleHTHOCTI ¥ CYNEpPMHOKHHI TakcoHOMiil 7.

Fp3:X —Y (7)

Came nepeTBOpPEHHS MPEACTAaBUMO Y PEKYPCUBHOMY BUTJISAIL:

Frs (X, %T)—T.
x:")
Fg3(X) = x:'*3 (8)

PexypcuBHi niepetBopeHHs (7)-(8) BU3HAYAIOTh, SIK1 TUIIH TAKCOHOMIYHUX
CTPYKTYp OyAyTh BU3HAUEHI IJI1 B3aeMOJil y (popmaTi HApaTUBHOTO JAUCKYPCY,
AKAM BHU3HAYa€ YMOBU peali3alii MOpoleciB OpUHHATTA pimeHb. [Ipormec
bopMyBaHHS CYNEPMHOXHHU TaKCOHOMIM Ta OOpOOJICHHS KOHTEKCTIB il
€JIEMEHTIB BU3HAYAETHCA SIK KOHLIENTOrpadyHUI aHAII3.
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Konnenrorpadiunuii anamiz peanidye (popMyBaHHS OHTOJIOTIT 3ajadvi
BHOOpY, fAKa MOCTIMHO BHHHMKAE y (¢GopMari HapaTUBHOIO JUCKYpCy Ta
3a0e3neyye BU3HAYEHHS KOHTYPY KOHTEKCTHOI 3BA3HOCTI B3aeEMOAlI y HOro
dopmari. Yci npasuna (1)-(8), sSKmo ix NpOIHTEpHPETYBATH LIOAO IMPOLECIB
B3aeMOii y 1H(OpMalIiiHO-aHATITUYHOI JISJIBHOCTI, J103BOJISIIOTh BU3HAUUTH
OHTOJIOT1I0 BUOOPY Y BUIJISIZII HACTYITHOT'O BUpa3a:

0.,=<0, (R(T),R3), (f(T),Fse) > (9)

Take mpeacTaBlIeHHS OHTOJOrI] BUOOPY y BHUIIEHABEJICHOMY PO3YMIHHI
dbopMaTy HapaTUBHOIO JUCKYpCYy BHU3HA4a€, IO Tpebda PO3yMITH CMUCIH
3B’A3HOCTI KOHTEKCTIB UHPPOBUX JOKYMEHTIB, SKI BijgoOpaxkae arperar
HAapaTUBHOTO JUCKYPCY.

OnepalioHajibHa CKJIaJ0Ba TPaHCAUCUUILIIHAPHOrO 1H(OpMaliiHO-
AHATITUYHOTO CEepeJOBHUIlla peali3yeTbes y (opmaTi HApaTUBHOTO AUCKYPCY.
BusHnavae 110 onepamioHaIbHICTh MHOXHWHA TINEPBIACTUBOCTEN — pedJiekcis,
pexypcis, peaykiis. [HTepaperaiiis Mux TinepBIaCTUBOCTEH peai3yeThbCs yepes
MEeBHI KOTHITHMBHI (DYHKIII, SIKI peani3yloTh METANpOLENypU CTPYKTYpH3allil;
aHaT13y/BUIUJICHHS TPOOJIEMH; CUHTE3Y; BUOOPY TOIIIO.

ITeperBopenns Buny (5), (7)-(9), ta ymoBu (2), (3), (6) 3abe3neuyroTh
peai3aiilo  HACTYIHHMX TEXHOJIOTIYHMX YMOB  (OpMyBaHHS  3HaAHHS-
OpP1EHTOBAHUX CHUCTEM MIATPUMKHU MPUUHSATTS PillIEHb, 4 CAME:

— TIATPUMKA B3a€EMOJIT €KCHEpTIB 3 NPOPUIBHUMHU 1HPOpMALIHHUMU
pecypcaMu Ta Mix co00t0 y popMarti HapaTUBHOT'O JUCKYPCY;

— 3a0e3Me4eHHs] BUPIMIEHHS KOTHITMBHHMX MeTa3aaad npu oOpoOJeHHI
TEKCTOBUX JOKYMEHTIB, 0a3 JaHUX Ta 3HaHb: CTPYKTypH3allisi, aHajl3, CUHTE3,
BUO1p TOIIO;

— MIATPUMKA MOPOLECIB NOIIYKY 1H(opmalii, peami3aiis 1HTEPAKTUBHOI
dbopMu  B3aeMOJii 3 KOXHHUM JIOKYMEHTOM Ta 3a0e3le4YeHHs HOoro
KoHUenrorpadiyHoi 1HTerpamii 3 oOpobiIeHUMHU 1HPOPMALITHUMHU pecypcaMu,
K1 MalOTh 3HAYHY KiJIbKICTh MIXIUCIUIIIIHAPHUX BiJIHOIIEHb, Ta CTBOPEHI HA
OCHOB1 BUKOPUCTAHHS PI13HUX 1H(HOPMAIIMHUX TEXHOJOT1H 1 CTaHAAPTIB;

— 3a0e3neyeHHs 0araTOKpPUTEPIATIBHOTO TMOPIBHSUIBHOIO aHaji3y Ta

MPOILIECIB PO3B’A3aHHSA 3a/1a4l PaIllOHAILHOTO BUOODY.
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BIPTYAJIBHUI OBPA3 AKAJIEMIKA BIKTOPA
MUXANJTOBHUYA I'TYIIKOBA

VY cydacHOMY CBITI B yMOBaX HEBHU3HAYEHOCTI YE€PE3 PO3BUTOK MaHAEMIl
COVID-19 rocrpo nocrana npodiaeMa NepeHeceHHs IIsIIbHOCTI PI3HOMaHITHUX
KYJbTYpPHUX YCTaHOB Ta OpTaHizallil y BIpTyaiabHUM IpocTip. MoBa He Jviiie po
T€, O JAEAKUM 3 HHUX JIOBEJIOCHh 3aBEepIUTH O((-l1aitH QYHKIIOHYBaHHS yepes
YacTKOBE OOMEXEeHHS a00 MOBHY 3a00pOHY BIJIBIJYBaHHSA MY3€iB MiJ Yac
kapaHTUHY. ChOTro/iH1 OHSTTS BIpTYyaJbHOTO MY3€10, OCHOBOIO SIKOTO € HOBITHI
IT-TrexHomo0r11, MOYano COpUMaTUCh HE TUIBKH SIK MEPEKEBUU pecypc, a U sK
KYJIbTYpPHE, MPOCBITHUIIbKE, HABYAJIbHO-TOCIIIHUIIBKE CEPEIOBUIIIE, 110 MOXKE
BUKOPUCTOBYBATHUCH SIK 00'€KT OCBITH B MPOLECI JOCHIKEHHS KYJIbTYpPHOI Ta,
10 HaWTOJIOBHIIIIE, HAYKOBO1 CHA/IIIIUHMU.

Han3puyaiiHO BaKJIMBUM B IIbOMY KOHTEKCTI1, HA HAIly TYMKY, € mpo0jieMa
JIOCTYIY 10 Haj0aHb BITYM3HAHOI HAayKH, O3HAMlOMJIEHHA 3 Olorpadiero Ta
JISJIBHICTIO CaMUX HAayKOBIIIB, 110, 0€3yMOBHO, MOX€ 1 Mae chopMyBaTu B
MOJIOAIM JIFOJWHI HE TIIBKM BIAYYTTS TOPAOCTI 3a HAIly HAYKOBY €NITy, a U
BUKJIMKATU Oa’KaHHS NMIPUETHATUCS 10 HAYKOBOI A1SJIbHOCTI.

VY mucronaal 2018 poky BumoBHuiiocs 100 pokiB BiJ yacy 3acCHYBaHHS
HamionaneHoi akaznemii Hayk YKpaiHU. 3a POKH CBOTO ICHYBaHHsS Akxajaemis
3poOuaa BaroMuid BHECOK y CKapOHUIIIO CBITOBOI HayKH, CBOEIO JISJIBHICTIO
CIIpUsIa CTAaHOBJIEHHIO YKpaiHM Ha MiKHapogHomy piBHI. [OBiner HAH
VYKpaiHnu € BU3HAUYHOIO MOJI1€10 HE TUIBKU JIJIs1 BUCHUX AKajieMii, a i ISl UPOKOi
IPOMAJICHKOCTI 1 BOJHOYAC MPUBOAOM ISl IPYHTOBHOI PO3MOBH MIPO POJb Ta
MICII€ HAYKHU Yy JepakaBl 1 CycHinabCTnl [1].

BiamoBigHO 10 HU3KM AOKYMEHTIB [1, 2], BUJaHux B paMkKax MiJIrOTOBKHU
1m0 1i€i ictopuuHoi natv, HamioHansHUM 1eHTpoM «Mana akajemisi Hayk
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Ykpaian» OyB cTBopeHuid BipTyansHmii oHTONMOTIuHMK My3ed HAH VYkpainn,
MpU3HAYCHUH ISl BimoOpakeHHs Hambanb yctaHoB HAHY Ta BiTumsHSHOI
HAayKOBOi CIAJIIUHU, O3HAWOMJICHHS 3 [ISUIBHICTIO YKPAiHCHKUX BHUIATHUX
BUCHHMX, 110 MO3UTHBHO Ma€ BIUIMHYTH HA PO3BUTOK HAYKOBO-IIOCIITHUIIBKUX
3M10HOCTEH MOJIO10T HAYKOBOT CIIJIBHOTH. 3aCTOCYBaHHS BIPTYaJIbHOTO MY3€IO B
HaBYAJbHO-JOCTIIHUIBKIA TISUTBHOCTI JIO3BOJISE CHCTEMaTHU3yBaTH HaOyTi
3HaHHS, @ TaKOXX PO3BUHYTH KYJIbTYpy KOPUCTYBAaHHS 1HTEPAKTUBHUMHU
TEXHOJIOT1SIMU JOCJIITHHKA.

OcobnuBe Mmicre 1 ponb y BipryansHOMy oHTONOTiuHOMY My3ei HAH
VYkpaiHu HaJaeKUTh BUJIATHOMY YKpaiHChKOMY BueHOMY BikTopy MuxaimoBuay
['mymkoBy. Hemae ceHCcy BKOTpe mepepaxoByBaTH peraiii Ta JOCATHEHHS M€l
BenuKkoi JItoauHM, BapTO 3a3HAYMTH Te€, 110, OE3CYMHIBHO, 0€3 HHOTO CKJIAJTHO
OyJsi0 O ysIBUTH iICHYBaHHS YKPaiHChKOI HAYKH B MPHUHITUITI.

CyuacHi  iHpOpMaMiHO-KOMYHIKAIlIiiHI ~ TEXHOJIOTHi  JTO3BOJIAIOTH
BiZBIIyBaTH My3€i CBITY 3aco0amu [HTepHET, 0 Haa€ TIOAIM 3 0OMEKCHUMH
MOXKJTUBOCTSIMH B3a€MOJIISITU 3 HaJJ0AHHSIMU CBITOBOI IIMBLII3allil HE BUXOSIYH 3
nomy. Bipryaneauii 3D-Typ kabinerom B.M. I'mymikoBa 103BOJISIE CTBOPUTH
30BCIM 1HIIHK 00pa3 BUYEHOTO, OPTaHIYHICTH SKOTO MOJISATA€ y BiAMOBIAHOCTI
dbopM mogaul My3eHHHX 1AeH, TeM, CIOXKETiB, CBITOCIIPUMHATTIO BiABiAyBaya, a
TaKOX Yy 3aCTOCOBYBaHHI CHCTEM 3HaHb Ta IHITUX CHCTEM IITYYHOTO 1HTEICKTY.
Exckypcis 3D-TypoM € MOTHBAaIiiHUM 1HCTPYMEHTOM aKTHBIi3aIlli HaBYaJIbHO-
JTOCHITHAIIBKOT TISUTBHOCTI YYHIBCHKOI MOJIO/I, IO HA TAHUH Yac TMEePETBOPUBCS
Ha TEHJCHIIIO0 PO3BUTKY My3eHHOI cripaBH [3].

=+

VYV b

) - o

Puc. 1. Bipryanesauii 3D-Typ kabinerom B. M. ['mymrkoBa
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®opMyBaHHS KOPEKTHOI CUCTEMHU 3HAHb PO JOCIIKYBaHUM ekcroHaT 3D
MMaHOpPAMH, IO MPEACTABIAETHCS y BHUIUISIAI arperoBaHOr0 pPO3MOAIJIEHOrO B
Mepexi 1H()OPMALIMHOTO KOHTEHTY, HaillO1apll €(EeKTUBHO peani3oByBaTH Ha
OCHOBI1 OHTOJIOTI]I.

ba3ucom BioOpaxeHHs BipTyaiabHOro oopasy akaaemika B.M. I'mymkoBa
B KOHTEKCTI BipryanbHoro ontonoriusoro mysero HAH VYkpainu € mexanizmu
TPAHCAUCIUILUTIHAPHUX OHTOJOTIA. OHTOJOTIEI0 B KOHTEKCTI BIPTyaJbHUX
MY3€iB € MHO)KMHA CEMAaHTHUYHO OB’ 13aHUX KOHTEKCTIB OMMUCIB €KCIIOHATIB Ha
OCHOB1 00’€KTHO-OPIEHTOBAHOI Mpoleaypu Qgopmaiizamii, a TaKoX ONUCH Il
iHTepnperaniitnux QyHkuii. IlepeBaroro oHrToOJIOTIH SIK crOcoOy B3aemoil
KOpUCTyBaua 31 3HaHHSIMU € 1iX ¢dopmaiabHa CTPYKTypa, SIKa CIPOIILYE
KOMIT' F0TepHY 00poOKky [4]. CaMe Ha OCHOBI METOJY TPAHCIAUCHHUILIIHAPHOT
iHTerpauii iHpopMaiiHuX pecypciB [5] 1 OyJi0 CTBOpPEHO BipTyajdbHUN 00pa3
BikTopa Muxaiinosuya ['nmymkosa.

Benuky poiib B po3yMiHHI OHTOJIOTIH BiAirpae ix Bizyamizauis. Halikpaiie
JUISL IIHOTO MIIXOIUTH OHTOJIOTIYHA IIpU3Ma [6], sika 103BOJIsI€ pO3BUHYTH Y IOHUX
JOCHITHUKIB AJITOPUTMIYHE MUCJICHHS, CYTTEBO 3€KOHOMUTH Yac HA BUKOHAHHS
JTOCIITHULIBKUX 3aB/laHb, CHPOPMYBATH YMIHHS BUJUISATH 3 LIJIOTO YACTUHHU, A 3
YacTUH CcKjiajatu 1ine. BignosigHo, BipTyanbHuii ontosioriunuii myzeidi HAH
YkpaiHu ckiaamaeTbcs 3 JBOX 4YacTUH: 1) OHTOJIOTIYHOTO 1HTEpdeicy [7]
B3a€MO/I11 KOPUCTYBaYiB 3 iH(popmalliero, KinacudikoBaHOK, CUCTEMATU30BAHOIO
Ta arperoBaHol0 3 PO3MOJAUICHUX 1H(OpPMAIIMHUX pPEeCypciB 1 cUCTEM (sIKa €
MIPUXOBAHOIO ISl IIMPOKOIr0 KOJIa KOPUCTYBAYiB); 2) OHTOJOTTYHOT MPU3MH, 1O
O171p1I €PEKTUBHO BI3yasi3ye MOJAaHy B OHTOJIOTIAX 1H(opMaIlito (puc. 2).

[ndopmaniga, momana y BipTyaibHOMY o00pa3i Bikrtopa MuxaitnoBuua
['mymkoBa, MIKUPOKO BiIOOpaxkae acnekTH Moro Oiorpadii, IpOBOAUTHCS aHAII3
HOro HayKoOBOi JISJIBHOCTI (HAaBOAWUTHCS MEpeiK HOro JIpyKOBaHUX poOOIT,
JONOB1IEH, BHUCTYMNIB 1 JIeKUIM B ayaioopmari, NpHUBEIEHA XPOHOJIOTIA
KUTTEBUX Ta HAYKOBHX IMOJI1H 3 O10rpadii BUEHOr0), TaKOXK AOCTYIHI MaTepiaiu
1100 HAropo/Jl Ta MPUCBOEHUX BUCHOMY 3BaHb 1 BIIAHYBaHHS HOTO mam ATi.
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B MNYLUKOB Biktop Muxafnosus

Tinskw GopTeli
ajne i TeopemMu
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HaCTaBHMKW

Puc. 2. Bipryansuuit 06pa3 akagemika B. M. I'mymkoBa

Oco06a1BO IIKaBUMH Ta [IIHHUMHU 00’ €KTaMH € Ti, SIK1 CTOCYIOTHCSI HAYKOBO1
TISUTBHOCTI akageMika. [IpeacraBiaeHi AiCHO yHIKaIbHI pedl, sSKi JOIOMararTh
HE TIJBKH 3PO3YMITH 1 OCATTH BEJIMYMHY HaykoBoi nymkn B.M. I'mymikoBa, a #,
(haKTUYHO, JOTOPKHYTHUCH J0 KUBOI JIET€HIU IIISIXOM ITPOCIYyXOBYBaHHS JIEKIIiH,
aJpKe caMe TaKWK croci0, Ha IPOTUBAry TEKCTOBUM ()parMeHTaM, SIKi MOXKYTh HE
IepegaBaTd BCHO CYThb JyMKH, LHUTYBAaTHCh HETOYHO, 3MOXKE JOHECTHU
1H(OpMaIIlito 10 JOCIITHUKA.

Takum ynHOM, BipTyalbpHUN 00pa3 akagemika B.M. ['mymkoBa moxxe OyTH
BUKOPHUCTAHUN SK TPAaHCAWCIUILUIIHAPHUHA 1HCTPYMEHT JJII CaMOOCBITH, IO €
0COOJIMBO aKTyaJbHHM B YMOBAax IHUCTAHIIIMHOI OCBITH, a00 SK HaBYaJbHO-
TOCTITHUIIBKUN pecypc sl BHBYSHHS Oiorpadii Ta XHUTTEBOTO JOPOOKY
BYEHOTO.
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KIBEPHETUKA TA METO/IY BIOIH®OPMATHUKHU B COEPI
OXOPOHM 310POB’SI

B 1959 p. min kepiBuunrBoMm b.B. I'Hizmenka B I[HCTUTYTI MaTeMaTuKu
AH YPCP Oyna crBopeHa rpymna O10J0T14HOI KIOEpHETHUKH. 3rojoM Iij
KepiBHUUTBOM M.M. AMocoBa OyB opraHi30BaHU# B1/11J1 010KIOEpHETUKH, IKUM
oyino nepesenero B 1961p. B O] AH YPCP. YueHi-010kiOepHETUKYU TTPOBOAUIIN
JIOCIDKEHHST B cdepl aBToMaTuzalii MEIUYHOI J1arHOCTUKHU, BHBYEHHS
MPOLECIB YOPABIIHHSA 1 PETyJIOBaHHS B JXKUBUX OpraHi3Max, MOJICIIOBAHHS
BHILIO1 HEPBOBOI AisIbHOCTI HA EOM (e1eKTpOHHO-00UHCIIOBaIbHUX MAIIMHAX ).
by ctBOpennii nepmunii B CPCP anmapar mty4yHe cepue-jierens ais miaTpUMKH
KUTTEISIILHOCTI Nalli€HTa i yac onepaiiii Ha cepii (M.M. AmocoB Tta iH.) [1].
BaxnuBe 3HaueHHS ISl MOJAJBIIOTO PO3BUTKY KIOEPHETMKH Majiu CTBOPEHI
HaIpalfoBaHHS B TEOP1i aBTOMATUYHOTO PETYJIIOBAHHS, PO3POOKHU PETYIIATOPIB 3
(GYHKIIIE0 caMOHalAIITyBaHHs Ta IHIIUX aHAJOrOBUX 3aCO0IB aBTOMAaTHYHOIO
ynpasiiHHs (A.I'. [Baxuenko, A.W. KyxTenko ta iH.). [llupoke K010 HAyKOBUX
npoekTiB Ol AH VYPCP Ta #oro ycmixu B pO3BUTKY TEOPETUYHUX Ta
MPUKJIAJHUX JTOCHIKEHb B KIOEpHETHIl MPUBEIU O HOTrO IMEPETBOPEHHS B
[ncturyt ki6epuetuku AH YPCP. 3anutu npakTukiB 3pocTtanu. EnexkTpoHHO-
o0uUMCIIIOBaJIbHA TEXHIKA MPOJIOBXHWJIA BIPOBAIKYBAaTUCS y BCE HOBI il HOBI
rajgy3l HapOJHOrO TOCHOAAapCTBa, Ta, BjlacHe, B caMmMy cdepy ynpaBiiHHS
€KOHOMIKOIO.

B 70-x pokax XX cT. Bi10yBanoch Bce akTUBHIIIE BUKopuctanusa EOM B
MeauiHi. HOBITHI MIKpOIIPOLIECOPH, PEHTTEH, YIbTPa3BYK J03BOJISUIN JIKAPSAM
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Kpallle BCTAHOBJIIOBATH J11arHO3, KOHTPOJOBaTH nepedir xBopoO. [Hdopmarris,
OTpUMaHa 3 PI3HUX JATYUKIB YU B PE3YyJbTaTl OMNPOMIHEHHS, HE TUIbKHU
3amucyBaiach, ajie i mokpairyBaiachk 3acooamu EOM (Hamnpukiiaa, MiHIMI3alis
3allyMJIEHOCTI, B PE€3yJIbTaTl 3aCTOCYBAaHHS IHTETPYBAaHHS Ta ONTUMAJIBHOTO
HaJIAIITYBaHHS 00JIaJTHAHHS ).

B.M. I'nyiikoB po3poOuUB peBOJIIOLIIIHI 1/1€1 Ta MPAKTUYHI HaMpallloBaHHS
I[0J0 MEPCHEeKTUBHOIO 3aCTOCYBaHHS 1H(OPMALIMHUX TEXHOJOTr B cdepi
Oioyorii Ta MeaUIMHU. AKTHBHO NIPOCYBaB BaXJIMUBICTh aBTOMATHYHOTO
HAKOMMWYEHHS Ta 00pOOKM MEIMUYHUX JaHUX (1 MEPII 32 BCE IEPBUHHOT MEAUYHOI
iHpopMarrii). HakonuyeHi 3HaHHS 110710 icTopii xBopoO B 0azax manux (b/I)
CYTTEBO CIIPOIyBaju O onepaliiiHy MoJACHHY IISJIbHICTH JliKapiB. buibin Toro,
arperoBaHUil aHalli3 JaHUX MUIBHOHIB 3allMCiB 1100 XBOp0oO, METO/IIB
JIKYyBaHHA Ta iX pe3yJbTaTiB, JO3BOJISIB OM 00paTH HaMKpallll peKoMeHaalli Ta
METOJM JIKYBaHHS MOPIBHAHO 3 ICHYIOUMM CTaHOM peyei, KOJU MEJIUYHI
pILIEHHSI MPUUMAIOTHCS HA OCHOBI CIOCTEPEKEHb Ta IMOPIBHSAHHS JEKIJIBKOX
coTeHb xBopux [2]. Po3pobOmsinack 1Jiess aBTOMaTU30BaHOI'O POOOYOro MICIsS
JKapA.

BaxnauBum OyB 1 HampsiM aBTOMATU3alli YNPABIIHHS MEIUYHUMU
3akiianamMu. ABToMmaru3alis oOOJIIKy pecypciB (IepcoHal, NPUMILIEHHS,
00JIaJIHaHHSI, JIIKK) J03BOJISE CYTTEBO MOKPAIIUTH BUKOPUCTAHHS LIUX PECYPCIB.
CraTUCTUYHUI aHAJ13 MEIUYHUX TAHUX MOTEHIIHHO JI03BOJISIE OI[IHUTH CTYIIHb
HeOEe3MEeYHOCT] JIJI1 CyCHUIBCTBA TI€l YK 1HIIOI XBOPOOM (30KpeMa BUXOISYH 3
TEMIIIB i1 omupeHHs) [2].

Inei B.M. I'mymkoBa sik HIKOJIM aKTyaJibHI B cepl OXOpOHHU 30pOB’A
cydacHoi Ykpainu 3a yaciB manaemii COVID-19. 3 omnoro 0Ooky, MaeMo
CEpHO3HUI BUKJIIUK JJISI MEAMYHOI CUCTEMH, 3 THIIOTO OOKY - BUKJIMK yIIPABIIHHSA
HApOJHUM TOCHOAAapCTBOM. Tak, CyBOpi KapaHTUHHI 3aXOAud MaKCHUMaJIbHO
CTPUMYIOTh TMOLIMPEHHS BIPYCHOI XBOPOOW, TMPOTE€ 3aBAAlOTh TaKOXK
MAaKCHMaJIbHUX €KOHOMIYHUX 30UTKIB. B mpoTunexHii curyaiiii, 3a BiACYyTHOCTI
KapaHTUHY MAaeMO CIHPHUATIMBI YMOBHM [JIs MOAANBIIOTO (PYHKI[IOHYBaHHS
€KOHOMIKH, TIPOTE€ HENPUNHATHI COLlalbHI BTPAaTHU. 3a/laya MOLIYKY ONTUMYMY
MO>Ke OYTH pO3B’si3aHa IJISIXOM HAaKOMMYEHHS HEOOX1IHUX JaHUX Ta iX 00OpoOKu
MaTeMaTUYHUMU METOJaMHU, a TaKOX 3aBISIKA BHUKOPUCTAHHIO €JIEMEHTIB
JELIEHTpATI30BaHOTO  MeHeKkMeHTy [3]. B cydacHiit  TepMiHojorii
MPOMOHOBAHUN MiAX1J HA3WBaIOTh MIAXO0J0M Ha ocHOB1 aaHux (data-driven).
BunieHaBeneHi BUKIMKA HE MOXYTh OyTH MOJOJIaHI MEBHOK OKPEMOIO
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MIPUBATHOIO KOMIIAHI€0, YU HABITh MIHICTEPCTBOM, — IMOTP1OHA YITKA JAep>KaBHA
MOJIITUKA Ta METOJIOJIOTISA KOOPJAMHOBAHUX M1i, B sIKid [HCTUTYT KiOE€pHETUKH
MOK€ BIJIIIpaTd KJIIOYOBY pOJIb CY4aCHOTO OOYHUCIIIOBAJbLHOTO IIEHTPY B
1HTepecax BCiel HaIlli.

VYpAnoBl IHCTUTYLII HE MOXYTh MNPUMNMATH BUBAXEHUX pilleHb 0€3
BCEOIYHOI0 aHali3y Ta KOPEKTHOI OLIHKM MailOyTHIX BUTpalliB Ta MPOrpallliB
TOr0 IUIaHy Ai 10 npuiiMaetrhcs. JOUiNbHUM €, 30Kpema, 3aCTOCYBAHHS B
MO/ICJIIOBAHHI CEpEeIHbOr0o KoedillleHTa CIIBBIJHOIICHHS BUTpPAT JO BUpAIiB
(ACBR — average cost-benefit ratio) Ta koeQIll€HTIB I'PaHUYHOI KOPHUCHOCTI
ambTEepHATUB [4].

Takox monmynsipHUM € MiAXiA 4ucToi rpomoBoi Burogn (NMB — Net
Monetary Benefit), mo 3anpononoBanuii Jeffrey Hoch ta BpaxoBye cxuibHICTb

1HAMBIJA UIATUTH 3a Kpally ajdbTepHaTuBy (popmyna 1)[5].
ANMB = NMB, - NMB, = ME, - E,)-(C, - C,) (1)

ne iHjaexc 1 BimoOpaxae kpaily aabTepHaTUBY, 0 — TpaauIiiHE JTIKYBaHHS,

El _Eo)

A —CXWJIBHICTh IIJIATUTHU 32 Kpally ajJbTepHATUBY, ( — PIZHULS MIX

BUT'OJaMU, (€ -¢)

— pi3HULA BUTpaT. Hallkpalow NpakTUKOI ChbOTOJECHHS B
Cy4aCHHX CUCTEMaxX MPUUHATTS PILICHb € 3aCTOCYBAHHS AJITOPUTMIB MAIIUHHOTO
HaBYaHHS.

JlocnipKeHHsT MPOILIECiB, M0 BiAOYBAIOTHCS HA MOJICKYJISIPHOMY PiBHI B
OpTraHi3Mi JIIOJIMHU, aKTyallbHI ¥ HUHI. 30KpeMa, TaKl MPOIECH JOCTIIKYIOThCS
3 METOIO BUSIBJICHHS 1X BIUIMBY Ha (POPMYBaHHSI PI3HOTO POAY BIAXUJIEHb, IO
MOXYTh TEpEepOCTaTH B PI3HI CKJIAJHI XBOpOOHW. JlOCHTH 1HHOBAI[IMUHUM €
CIUIBHUN TOCHIIHUIbKUN NpoeKT [HeTuTyTy KibepHetuku iM. B.M. I'mymkosa
HAHY Ta OOG’ennanoro iHcTuTyTy npobsiem iHpopmatuku HAH binopyci
“Po3poOKka METO/IB, AJITOPUTMIB 1 1HTEJIEKTyalbHOI aHAIITUYHOI CUCTEMH IS
00pOOKM 1 aHaMI3y PIZHOPIAHUX KJIIHIYHUX Ta O10MEIMYHUX JaHUX 3 METOH
BJIOCKOHAJICHHS JIIarHOCTUKM CKJIaJHUX 3aXBOPIOBaHb” [6].

Ha nepmomy erami mnpoekTy Oyid po3poOJieHI alrOpuTMH  JAJis
MonepeHboi  00pOOKM OlOMEAWYHMX JaHUX Ta BUOKPEMJICHHS TE€HHUX
O01oMapkepiB. 30KpeMa, alifCOPUTM PAHKYyBaHHS O3HAK 32 1HOOPMATUBHICTIO TS
kiacudikaiii, anroputMm igeHTudikamii komOiHalii OloMapkepiB, Oepyuu 10
YBaru KOpEJSIII0 O3HAK, aJITOPUTM BUOKPEMJICHHS KOMOIHAIIA O10MapKepiB Ha
IHTErpOBAHUX JKEpEsax JaHuX, SIKUW JT03BOJISIE IHTETPYBATH JlaH1 1HTEPAKTOM
(moBHMI HaOlp MOJIEKYJISIPHUX B3a€MO/II B MEBHIM KIITUHI) Ta TPAHCKPUIITOM
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(ma6ip Bcix PHK TpanckpunTiB B KJIITHHI) JJisI BU3HAYEHHS (PYHKI1OHAIbHUX
MIIMEPEX, MOB’A3aHUX 3 XBopoOoro. Ilo cyTi, BHOKpeMJICHHS HaWOLIbII
iHpopMaTUBHUX OlOMapkepiB CYTTEBO 3HIXKYE PO3MIPHICTH 3ajaul 3
MIHIMaJIbHOIO BTPATOIO 1H(POPMATUBHOCTI, Ta, 3arajioM, Ma€ 3a Pe3yJbTaT OLIbII
TOYHI PE3yJIbTAaTH KJIAacH(pIKAIHHUX MOJIENEH.

Hpyruil eran, BiacHe, po3poOka kiaacu@ikauiitHux Mojaene. TyT Maemo
MPOrPECUBHI MaTE€MaTU4YHI METOAM HErJaJKol ONTHUMI3alii, HOBI Ta OUIbII
e(exTUBHI JIHIAHI KJIacHU(PIKaTOpU Ta BIAMOBIJHE MpPOrpaMHE 3a0e3MEyYCHHS,
30KpeMa OpIEHTOBaHE Ha POOOTY 13 3aJjlauaMu €KCIpecii reHiB.
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CIIPOBA CTBOPEHHS YKPAIHCHKOT'O CMAPT®OHY 3A
TEXHOJIOT'ICIO «EJEKTPOHHUN KOMBAMH» Y 1990-X PP.

IcTopis MmoOiIbHOrO 3B’ 3Ky mounHaeThest y XIX cr. 25 kBiTHA (7 TpaBHS)
1895 p. pociiicekuii BueHuir O.C. IlonmoB mnpoaeMOHCTpyBaB mOpuiaj <«
MMOKa3yBaHHS MIBUJKUX KOJMBAaHb B aTMOC(EpHIN ENEKTPHUIl», a 2 YEepBHS
1896 p. iTamiicekuii BueHuil I'. MapKoHi 110J1aB 3aBKY Ha OTPUMAaHHS MMATEHTY
BenukoOpuraHnii 3 popmMyntoBaHHAM «Y TOCKOHAJICHHS B Mepeadl eJIeKTPUIHUX
IMIYJIbCIB 1 CHUTHAIIB 1 B amaparypi g Uboro». Jlaroro CTBOpEeHHs came
MoOuIbHOrO Tenepony € 3 kBiTHa 1973 p. M. Kynep (kommnanigs Motorola B
CHIA) 3paiiicHUB NepIiuid B CBITI J3BIHOK 3 MOOUJIBHOTO Tele(OHY CBOEMY
koHkypeHTy. B CPCP 0OyB anaior — cucrema «AnTaii», sska BAKOPUCTOBYBaJIACS
3 1963 p.

[loeqHanHs B OJHOMY MPHUCTPOI KOHIEMNIlI MOOUIBHOro TenedoHy Ta
MEPCOHAJIBHOTO KOMIT FOT€pa CTAJ0 MOXJUBUM JJII TEXHOJIOT1H 4 TMOKOJIIHHSA
KOMIT 10TepiB (3 Mikpomnpoluecopamu). Komnanisa Nokia y 1992 p. Bunycruna
Nokia 1011 3 GSM 3B’a3kom. llepmmii cmaprdpon (Simon Personal
Communicator — SPC) 0yB ctBopenuii IBM B 1992 p. 1 Bunyuenuii Ha puHoK y
1994 p. BaxuB Oinplie 1 Kr, mpoTe MICTHUB KiJbKa €JIEMEHTIB, Kl HasBHI Y
koxxHoMy cMmapTdoni. Hanpuknan, SPC OyB oOsiafHaHUIl CEHCOPHUM E€KPaHOM,
a TaKOX MOXJIMBICTIO HAJCHJIATH Ta OTPUMYBATH SIK €JIEKTPOHHI JUCTH, TaK 1
¢akcu. bynu 1me kaneHjgap, agpecHa KHUra Ta BIIACHUM IJIAHYBAJbHUK
3yctpiued. IIpucTpiii HaBITH NMPONOHYBAB CTAaHAAPTHI KJaBlaTypu BBEJCHHS
eKpaHy g mnependadyBaHoro crwiayca. Ili  QyHkmii Oynm  gocTaTHBO
nockoHanuMu, o0 BBaxkatu SPC rigaum tutyny «llepmmii cmapTdoH y CBITI»

[1, c.5-6].
ChoroiHi MU BXX€ HE MOXKEMO YSIBHUTH CBO€ XHUTTS 0€3 cMapTPoHy B
kumeHi. CydyacHa JepkaBa — 1€ J€p)kaBa 3 PO3BUHEHOI0 HAyKOK Ta

BUCOKOTEXHOJIOTIYHOIO TPOMUCIOBICTIO. JlOCHIpKeHHS TIpUYMH  HeBAadl
peaii3ailii aHaJoOriYHOro NPOEKTy cMapTdoHy B YKpaiHl HEOoOXigHE s
no0yA0BM MallOyTHHOI 1HHOBAIIMHOT CTpaTerti.
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Y 1960-x pp. pansHCbKI KIO€pHETHMKM NepeOyBajiv Ha OJHOMY piBHI
pO3pO0OK 3 OOYHMCIIOBAIBHOI TEXHIKM (a 1HOAl 1 BUMEpEIk aau) 31 CBOIMH
3axiIHUMM Kojieramu. BijctaBanHsi po3smodanocs 3 1969 p., komu Oyio
NPUUHATO pIIIEHHS Npo KomitoBaHHs cucteM [BM-360 3amicTh po3poOKH
BJIACHUX KOMII IOTEPIB HOBOT'O MOKOJIIHHS.

[Tionep pangaHcekoi kibepHeTukn B.M. ['nymkoB AOoCUTH TOYHO
MPOrHo3yBaB Mo0y/10By iHGopMaIlliitHoro cycriabctBa. Y 1980-X BiH Hamucas:
«Henaneko TOW NeHb, KOJM 3HUKHYTh 3BHYAHI KHUTH, Ta3eTH 1 XKypHaJHW.
KoxHna nrogrHa Oyae HOCUTU 3 COO0O0I0 €JEKTPOHHHUN OJIOKHOT — KOMOIHAIIi10
IJIOCKOTO JUCILIEs 3 MIHIATIOPHUM pajionpuiiomonepenapayeM. Habupatoun Ha
KJIaBlaTypi LOro OJIOKHOTa MOTPIOHMM KOJ, MOXXHa, nepeOyBaioun B Oyb-
SKOMY MICIIl Ha IMJIaHET1, BUKJUKATH 3 TraHTChKUX KOMI'IOTEpHUX 0a3 JaHHUX
TEKCTH, 300paK€HHS, SIK1 1 3aMIHATh HE TUIbKM KHUTH, )KYpHaJMd 1 ra3etu, a u
TeyeBi3opu» [2].

1 munias 1993 p. — moyaTok MOOIBHOTO 3B SI3KY B HE3alekKHIN YKpaiHi. 3
odpicy kommnanii UMC (enuHuil Ha TOM 4yac MOOUIBHUK OIepaTtop B KpaiHi)
[Ipesunent VYxkpainu JI.LM. KpaBuyk 3poOHMB [J3BIHOK TNOCIHy YKpaiHU B
Himeyunni 1. IlickoBy. Mo0OinsHuii Tenedon «Motorola Associate-2000»
komrtyBaB 2000 nonapis miroc 1000 gonapiB 3a NIAKIIOYEHHS Y MEPEXKY (CTUIBKH
K OIJIaTa 3a JI3BIHKM 3a Micslb). 3 cepeauHu 1990-x pp. moOiabHMI TenedoH
CTaB CTAaTyCHUM TNIPEIMETOM, SKUH MOIJIM JO03BOJUTH COO1 TIJIbKM Oarari
yKpaiHlli, a Ha puHOK Y Kpainu 3aimnu komnaHii Benefon, Nokia, Siemens ta iH.

IIpore y 1990-x pp. VYkpaiHa Morja 3amyCTUTH Yy BHPOOHHUIITBO
BITYM3HSHUM CMapTPOH 3aMiCTh IMIIOPTY JOPOTUX 3BUYAWHUX MOOIIBHUX
TeJeOHIB, OCKIIBKM OoTpuMasa y cnaaok Bijgi CPCP moTyXHY TEXHOJOrIYHY
MIPOMHUCJIOBICTh Ta PO3BUHEHY MEPEKY HAYKOBUX YCTAaHOB, BKIIIOYAIOUU
[ncturyt ki6epuetuku iMm. B.M. I'nymkoBa HAH Ykpainu, B sskomy y 1980-x pp.
BUKOHYBAJIKMCS MEPEAOB1 PO3POOKH 3 MOETHAHHIMHU MIKPOIIPOIIECOPIB y NMPUIaIu
(“smart-mpunaau’), B TOMY YUCJIl y arapatu MOOUIBHOTO 3B A3KY.
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Puc. 1. Po6ounii MakeT mpuCTpOIO 1711 MOOUIBHOTO 3B’ SI3KYy MOPYY 13 Cy4aCHUM CMapTHOHOM
(po3podka 1980-x pp., [HCTUTYT KiIOEpHETHKH).

VY 1995 p. ioro (axiBiil 3anpornoHyBAIM TEXHOJOTH0 (HopMai30BaHOIO
MIIXOy A0 PO3pOOKM 3ac00iB OOYMCIIOBAJIbHOI TEXHIKH, OPIEHTOBAHOI Ha
cydacHHl puHOK «KOHCTpyrOBaHHS €(EKTHUBHUX CYKYIHOCTEM CIOXUBUMX
o3Hak» (KECCII). lanuii MmeToa e(heKTUBHO MOEIHYE B COO1 ABA aIbTEPHATUBHI
niaxoau: mMopgonoriyHui (moOy0Ba B3a€MOIIOB’SI3aHUX TAaOJHUIb 3 OMUCOM
CIIO)KMBUMX Ta TEXHIYHUX O3HaK) Ta TpaHcpopmaimiiHui (mepexigy 3
HApOIIYBAaHHSM B1J CYKYMHOCTI CIIOKMBUMX O3HAaK /10 CYKYIMHOCTI TE€XHIYHUX
o3Hak) [3, c. 46—47].

BuxkopucroByroun meron KECCII ta po3poOku 1980-x, poboua rpyna miz
kepiBHUUTBOM O.B. Ilamarina po3poOuia BOyAOBaHHI MIKPOIPOIECOPHUI
npuctpii (BMY) nmna knacy tenedponnux anapariB (TA) 3 po3mmpeHumM
Ha0OpOM MOCIyT, 0 oTpuMala Ha3By «EnexkTpoHHuili komOaitn». Hanpuknan,
Ha | eraml mnpoekTyBaHHA BOHA CKjiajajacd 3 TeJlepOHHOrO MNPUCTPOIO Ta
MIKpoIpolecopa 3 oneparuBHor nam’artio. Ha V eram B mpuctpiii Oynu
BKJIFOUCHI 1HAMKATOPH, JOBrOTpUBaa naM’siTh, IMHAMIK, MIKpO(OH, KJ1aBiaTypa
Ta 1H.

Po3poOHuku chopMynroBalid O3HAKU-BUMOTM (ApYKHIM 1HTEepeiic,
B3a€EMOJIS JIIOAMHA-MAaIlWHa, B3a€EMOIS MalllMHA-MalllMHa, B3a€EMOJII 3
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30BHIMIHIMUA 00’€KTaMHU, HEBUCOKA BApTICTh), CTPYKTYPYy 0a30BUX (YHKIIIHN Ta
CTPYKTYpy po3ropHyTux ¢yHKIiH. Jlo 0a30Bux GyHKIIH Halexkalu:
KOMYHIKaIlliiHI, KOMIT IOT€pHI, MporpamMoBaHi aymio (yHKIi Ta KOHTPOJb 3
ynpaBiiHHsIM. Po3ropayTi QyHKHii Oynn B3a€MOJONMOBHIOIYUMH TepeliKaMH
Il €NCKTPOHHUX KOMOaWHIB pI3HUX THMIB: MOOyTOBi, mpodeciiiHo-
KOMIT IOTEPHI Ta MPOMHCIIOBI KOHTPOJIEPH.

Po3pobka 6aratodyHkiionansHoro Teaedonnoro anapary (mam — bTA, a
poc.— MTA) Oyna BukoHaHa y 1995 p. 3a KoHTpakTOM 3 J[ep)KKOMITETOM 3 HAYKH
VYkpainu Ta 3anaTentoBana [4]. KomaHma po3poOHUKiB 3 [HCTUTYTY KiOepHETHKH
ckmaganacsal 13 O.B. Ilamariga (rojoBHHI 14€0JIOT TPOEKTY Ta KOHTAaKTH),
B.M. CiranoBa (HaykoBuii kepiBHuk rpymu), B.M. Kosamns, B.II. Borona
(po3pobka cunHTe3aTopa MoBu), B.I'. Ckpunauka (mudpoBe amapaTHe
3abe3neuyenns), A.l. Hocaps (mporpamysanns), B.JI. JleonTheBa (aHamorose
armapatHe 3abesmeuenHs), B.B. flmenenka (amapatHe 3a0e3redeHH:),
JI.A. Kapnmana (iHTeIeKTyalbHI CHCTEMH Ta 3B’ SI3KU 3 Mepexero), A.O. Skyou
(mporpamyBanHs) [5; 6].

Puc. 2. PobGoumii makeT mpuctporo «baratodyHKIioHaIbHUNA TeleQOHHUN armapary» s
MoOUThHOTO 3B’s3KY (1990-1i, IHCTHTYT KiOepHETHKH). PO3pOOHHMKH 3acTOCYBAIM KOPITYC
3BUYaHOTO Tesieony. [IpucTpiii Ha3UBaAIIM «KIIMIKOIO» Ta 3alMCAH Y CEPBIC TPUEMHHM KIHOUNH
roJioc.

1 OcobucTe MOBiNOMIIEHHS aBTOPY 00 po3noainy GyHkiii y komani mpoexty O.B. Ianarinum ta B.I'. CkpuHHEKOM
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Y gunui 1999 p. Incruryr kiOepHeTuku Ta YepHITIBCbKHI 3aBOA
pamionpuiaaiB nianucanu Jlinensiitny yroay momao BupooHunTsa bTA [7]. ¥V
BepecHl OAO «Ye3aPo» moBigomMuio JUCTOM NpPO HEBAAJE BUIPOOYBAHHS
MaKETHUX 3pa3KiB. byno BusBieHO HenoBHY BiANOBIAHICTE «0» 'OCT 7153-85
3 aKyCTUYHUX MapaMeTpiB Ta (PYHKI1OHATBHUX MOKJIMBOCTEMH, 1110 MOTPeOyBajIo
BHECEHHS anapatHo-niporpaMHux 3mMiH. OAO «He3aPoy» 3anpononyBanu g1oaaTu
9 pynkiioHanbHUX MOXIUBOCTEH, skl BianoBiaaiu ['OCTy 1 Bxke Oyiau HOPMOIO
y 1999 p., Hanpukiaa 3a00pOHEHI HOMEPHU Ta CBITOBI CUTHAJIU MPU BXITHOMY
13BiHKY. I[lepenmik mpomo3uniii ckiagaB 24 TyHKTH, Cepejl HUX: M1JCBIYEHHS
kiaBim Habopy 0...9, 3BYKOBI NOBIJOMJICHHS, CIHMCOK MEJIOMIN, IIBUIKUN
BHKJIMK 32 rapsAydMM KJIaBilIaMH, BUB1J TPUBAJIOCTI JI3BIHKA HA JHUCIUIEH Ta 1H.
BaxnauBo BIAMITUTH, W0 Yy PO3POOHUKIB OyIM MIATOTOBJIEH] JIMIIE
JEMOHCTpalliiHl MakeTH, a He poOoyl Mojeni, SKi MOTPeOyITh OKpPEMOi
noBroTpuBaioi gopooku. IlepeBipka MakeTHHUX 3pa3KiB BHSBUJIA CYTTEBI
HEJOJIKK (BTpaTa mpane3aaTHocTi yepe3 1,5 poky dyHkuionyBanHs). Takum
YUHOM, HEMOXJHMBO, OyJ0 3a BHUCHOBKOM MIJANPUEMCTBA, MEPEUTH OO
BUTOTOBJICHHS CEplHUX 3pa3kiB [8—11].

KonnenryanbHo, SK TEXHOJOTiS, YKpalHChbKMI cMapT(OH BIANOBIIaB
pO3po0JIeHNM CBITOBUM aHajoram 1 HaBiTb BTA OyB kpammuii 3a GyHKIISIMU 1
JECLIECBIINM 3a IMIIOPTHI MOOUIBHI TenedoH1 y 1995 p., npote He y 1999 p. Xoua
1CTOpIsl MOKAa3ye, 10 BUX1J HAa PUHOK 3 PEBOJIOIIMHOI PO3POOKOIO 103BOJISIE
Jelo «BUOa4aTu AUTSIYl XBOPOOW» 1HHOBAIIMHOI PO3POOKH Ta CTBOPUTHU HOBI
rajgy3i, MpoTe May3a y BHKOHAHHI MPOEKTY «EJIEKTPOHHOIrO KOMOalHy» 3a
JOKYMEHTaMHu CTaHOBUTH 4 poku. J[oroBip 3 3aBOJIOM OyJI0 MIAMUCAHO Y CEPIHI
1999 p., B TOM yac sk cam OPOEKT po3poOKH PopMaIbHO 3aBEPILIMBCS y TPYAHI
1995 p. 3BruaiiHoO, 1m0 3a 1IEW Yac MIIOB NaTEHTHUM NPOLEC Ta BJOCKOHAJIEHHS.
[Ipote B 004mCIIIOBaIbHIN TEXHIII HABITh OJIUH PIK — 11€ BXK€ 3HAYHUHN ITPOMIKOK
qacy, 3a SIKui po3poOKka MOKE 3aCTapiTH.

Cepen npyuyuH MM BUALISEMO TaK0X HACTYIIHI:

1. Ilepexig YkpaiHu BiJl MJIAHOBOiI O PUHKOBOI €KOHOMIKH, KU OyB
3aBepuieHuit auie y 2000-x pp.

2. TpynHouti 3 giHaHCYBaHHSIM PO3POOKH €JIEKTPOHHOTO KomOalHy. Ha
nepiog cepeaunu 1990-x mnpumnagae HaiOiabia B YKpaiHi TinepiH@sLis.
Po3poOka npoekTy ¢iHaHCyBanach y THUCSYax MJIH. KapOOBaHIIIB, a JIOTOBIp 3
OAO «Ye3aPo» 3aknroyann BxKe y TPUBHSX.
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3. ¥V cepenuni 1990-x OyB 3HayHUU BIATIK HAYKOBUX KaJpiB 3aKOpPJIOH.
Hekinbka yuacHukiB npoekTy BTA emirpyBanu go nouatky 2000-x.

4. JleingycTpianizaiisi IpOMUCIOBOCTI YKpaiHU, a MIKPOEJIEKTPOHIKa SIK
rajiy3b B3araji 3HUKJIa. PO3pOOHUKHN HaBITh HE 3MOIJIM 3aMOBUTH OPUTIHATILHUIN
KOpITYC JJIsI MAKETIB.

5. B nokymeHTax BiACyTHS OpHUTiHaJIbHA sickpaBa Ha3Ba bTA (Oyna nmumie
poboua), 3 SKOW BHUXOIATh Ha pUHOK. ToOTO Oylia BIACYTHS MapKETHHIOBa
CTpareris.

BaxnuBo BIAMITUTH, 1100 PEBOJIIOLINHI 1/1€i, HaBITh BHCJOBJEHI
nepea4acHo, MOCTYOBO 3HAXOIMJIM CBOKO peati3aiiio. Takox MU BBaKaEMO, 1110
HAyYKOBUM yCTaHOBaM HEOOX1H1 MApPKETUHIOBI M1APO3ILIN JIJI CYIIPOBOIKECHHS
pPO3pO0OK BIJ 1/1€1 O TPOJAaXiB HA PUHKY.
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I'IYHIKOB U ACY

HayuHble OCHOBBI pa3pabOTKU ¥ BHEAPEHUSI aBTOMATU3UPOBAHHBIX CUCTEM
ynpasieaus (ACY) B CCCP 1960-x rr. obGecneuunu 10 mnpUHIMIIOB,
npemnoxkeHHblx B.M. I'mymkoBbiM. OHM CYMMHpPOBAJIM OIBIT TEPBBIX
MIPOMBIIIJIEHHBIX CUCTEM yrpaBiieHus1 «JIbBoB» U «l alibBaHMKAa», BHEJIPEHHBIX B
MIPOU3BOJCTBEHHBIE TpoIecChl. B 3TOT nepuoa MHorue npombiiuieHHbIe ACY
ob1n co3nanbl B CoBeTckoM Coroze.

HNuctutyt kubepueruku (UK) Akagemun Hayk YkpauHsl ¢ Hadana 1960-x
roJ0B MOJ PYKOBOACTBOM akaiemuka ['nmymkoBa B.M. mpoBoaun paGoThl Mo
aBTOMATH3allMM HAYYHBIX UCCIECIOBAHUM U UCIIBITAHUHN CIOKHBIX OOBEKTOB, IO
CO3/IaHUI0 aBTOMATHU3UPOBAHHBIX MPOOJIEMHO-OPUEHTUPOBAHHBIX J1a0OpaTOpUi
(AIIOJI), mo aBromatuzauuu npoexktupoBanuss IBM. Co3zganue B 1961 ronmy
IEpBOM COBETCKOM DBM mMpOKOro Ha3Ha4YEHUs IS YIPABICHUS Pa3IUYHBIMU
TEXHOJOTMYECKUMH TpoueccaMu «JlHenp-2» ¢ yCTpOHCTBOM CBSI3U ¢ 0OBEKTOM
(YCO) nonoxuiao Hayajao CO3/1aHusl aBTOMATU3UPOBAHHBIX CUCTEM YIPaBIICHUS
(ACY) B Hapoanom xo3sitictee CCCP [1, 2].

VYcenemHoMy — BBIIOJHEHHIO 3TUX pabdoOT  CHOCOOCTBOBAJIO  TaKkKe
onpenenenne MHCTUTYyTa KMOEPHETUKH TOJOBHBIM BO Bcecoro3Hol 1eneBoit
porpaMMe N0 aBTOMAaTHU3alMU HAYYHBIX MCCIEAOBAHUN HCHBITAHUMN CIO0XKHBIX
00BEKTOB U aBTOMATHU3ALIMU TPOEKTHO-KOHCTPYKTOPCKUX PadOT.

OtuM paboTaMm MpEeaIecTBOBAIMN JIBAa BaXXHBIX JOCTHUXKEHUS. Bo-mepBhIX,
Manas snexkrpoHHas cueTHas mamuHa (MOCM) «HeliMaHOBCKOro» THUIA (C

68



XpaHUMOW B TaMsITH NPOrpaMMmoil), pa3padoTaHHass TPYNIOW YYEHBIX U3
Kuesckoro wuHctuTyTra snekrporexHuku Axkanemuun Hayk YCCP nog
pykoBojacTBoM Jlebeaera C.A., KoTopas 1MocJe rojia ONbITHOW 3KCILTyaTalluy Ha
NpUMepax peleHus 3aiad, OblIa OTKPBITO IpeactaBieHa 6 HosO0ps 1950 r.
[Tocne mepBoii B Mupe OBM «ueitmanoBckoro» tuna ICAK (EDSAC),
pa3pabotanHoii B AHrimu Mopucom Yuikcom u ciaanHou 06 mas 1949 r.,
MOCM crama ogHOM M3 CaMbIX NEPBBIX B MHUPE «HEWMaHOBCKUX» OBM,
pa3paboTaHHbIX 10 cpeauHbl 50-x ToAoB W mepBod B Mupe OBM c
apu(METHYECKUM YCTPOMCTBOM MapajuIeIbHOr0 JEHCTBUSA, YTO 3HAYUTEIHLHO
yBeJIMYUBAIO ee ObicTpoaeiicTBue [3]. Bo-BTophix, nepBbie B Cor03€ Hay4HbIE
nyonukanun Kurtoa A.U., JlsnynoBa A.A., Cobonea C.M. u npyrux mo
KuOepHeTUKE [4] U MO BHIUMCIUTEILHOU TEXHUKE OOBSICHUIN UX COJACPKAHUE U
3HAYEHHE COBETCKOMY PYKOBOJACTBY M OOIIECTBEHHOCTHM U CHITPAIHM BaXXKHYIO
pOJIb B IPEOIOJIECHUH PUHATON B cTpaHe B 50-e roibl 0(hUIIMaIbHON TPAaKTOBKH
KMOEpHETHKU Kak Oypkya3Hoil Hayku. [IucemenHoe oOpamenue B 1959 rony
KutoBa A.M., B TO BpeMs pyKOBOAWUTENS BBIUUCIUTEIBHOIO LEHTPA
Munucrepcra o6oponsl CCCP, B LIHK KIICC o HeEoOXoauMOCTH pa3BUTHUSA
BBIYHMCIIUTEIBHOW TEXHUKH BO3BIMEIIO NEMCTBHE HA NnpuHATHE [locTaHOBIECHUSA
K KIICC u Coera MunuctpoB CCCP 00 ycCKOpeHMHM U YBEIMYEHUH
IPOU3BOJACTBA BBIYMCIUTENBHBIX MAIIMH W WX BHEAPEHHUM B HAPOJHOE
x03s1cTBO. B TO ke Bpemst Kuto A.W. moarorosun goknaj («KpacHas kHUATa)
mis K KIICC ¢ oOocHOBaHHMEM  11€J€COO0pPa3sHOCTH  CO3JaHUs
00I1IeTOCYTapCTBEHHON aBTOMATU3HUPOBAHHOW CHUCTEMBI YIPABJICHUS A
BOOPY>XEHHBIX CHJI M HApOJHOrO XO35iCTBA Ha OCHOBe EaumHOoM
rocyJapcTBeHHOM ceT BeruucauteabHbiX 1eHTpoB (EI'CBII). Maes EI'CBI] ne
MoJy4usia MpU3HaHUE PYKOBOJCTBA CTPaHbl, HO, Hapsay ¢ myOaukauusMu [S],
«Kpacnas kHura» okaszana OOJbLIOE BIMSHHUE Ha JAJIbHEWILIEE pa3BUTHE HTOTO
HarnpasJIeHHUs pPadoT.

[Iy6nukamuu I'nmymkoBa B.M. 0 ponu BBUMCIUTEILHON TEXHUKH U
KMOEpPHETHUKA B aBTOMATHU3alMU MPOU3BOJCTBEHHBIX IMPOLECCOB U OCOOEHHO
pa3paboTtaHHble UM 10 OCHOBHBIX NMPUHIMIOB NOCTpOeHUs U BHenpeHuss ACY
[6] co3pmanmn Hay4yHYHO OCHOBY BHEJPEHHS BBIYUCIUTEIBHOW TEXHUKH U
DKOHOMMKO-MAaTEMaTUYECKUX METOA0B B HApOJHOE XO034UcTBO (COBETCKOro
Coro3a. MaccoBoMy co3aHuio U BHEApEeHUIO TTepBbIX B CoBeTckoM Coroze ACY
criocoOcTBOBaJio Ha3zHaueHue B 1963 roxy akagemuka ['nymkoBa B.M.
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npexacenareaeM MexBeTOMCTBEHHOTO HAYYHOT'O COBETA 10 3TOMY HalPaBJICHUAO
pabot npu ['ockomuTeTe 0 HAYKE U TEXHUKE.

ITocne Toro, kak npeanokeHHbI B Havaie 60-x romoB npoekt OI'AC He
ObUI TpPHUHAT K pealu3aluy, HayaluCh AaKTUBHbIE pabOThl MO CO3JaHUIO
orpacieBbix ACY mnpousBoactBeHHbiMU Tmpoueccamu (ACVYIIII). Ilepsoie
ACVYIII Opumn co3gaHbl M BHEAPEHBl Ha TMPEANPUITUAX C MAacCOBBIM
pou3BoACTBOM «JIbBOBY» U «l'aibBaHMK» Ha 0a3e JIbBOBCKOTO TE€IEBU3MOHHOTO
3aBoJia «DJIEKTPOH» U KHMeBCKOro 3aBoyia « ApceHanm.

3a nepuog 60-x m 70-x TOAOB OBLIO CO3JaHO OOJIBIIOE KOJIMYECTBO
otpaciieBbix ACY, B ToMm uncie OACY MunucrepcTBa paauonpOMBIIIIEHHOCTH
CCCP, xoropas umena 0onbinoe 3HaueHre. OHa Obu1a onpeesieHa Kak TUIoBas
s cozpanusa ACY Bo Becex 9 orpacisax BIIK. I'maBHBIM KOHCTPYKTOPOM 3TOM
ACY 6b11 KutoB A.U., a HAy4HBIM PYKOBOJUTEJIEM padOT MO €€ CO3/IaHUI0 —
I'mymkos B.M.

dyHaaMeHTalnbHble padoThl ['mymkoBa B.M. 1o Teopum U MNpakTHUKE
IJIAHUPOBAHUS U yHpaBlieHUsT (QYHKIHUOHUPOBAHUEM CIIOKHBIX MPOLECCOoB [7],
10 CO3/IaHUI0 UEPAPXHUUYECKUX MHOTOYPOBHEBBIX MPOOJIEMHO-OPUEHTUPOBAHHBIX
cucteM [23], B cooTBeTcTBMHM ¢ KOHIENuuen yCcTOWYMBOrO Pa3BUTHS 3EMIIH,
npenonpeaeauin odepeaHon sran pa3Butus ACY W cTajaum OCHOBOW IS
pELIEHUS SKOJOTHYECKUX MpodiaeM. C ydeToM 3TOro BO3HHUKIIA HEOOXOAUMOCTh
co3nanus, kpome ACY B DKOHOMHUKE, aBTOMAaTHU3UPOBAHHBIX CHCTEM
AKOJIOTUYECKOT0  MOHUTOpUHra. Jloctmwxkenus HMHcTUTyTa 1O 3TOMY
HaMpaBJICHUIO HAYAIKNCh C PELICHUS 3a7a4 MOJEIMPOBAHUSA BOAHBIX OOBEKTOB,
MOCTABJCHHBIX TNIE€pPEJl YYEHBIMU Cpa3y IIOClie YEpHOOBUILCKON aBapuu.
Pa3zpaboranHpie MoJenu co3Jald OCHOBY JUIsi TEpBOM Ha YKpauHe
aBTOMATHU3UPOBAHHON CHUCTEMBl HMMHTAIMOHHOTO MOJEIUPOBAHUA BOJHBIX
o0bekToB CMMBO [8]. Cnenyromniuii 3Tan pa3BuTUs HampaBJICHUS] HayaJics C
MEPBOM B Y KpaWHE CTAaHAAPTHOM PETHOHAIBHON aBTOMAaTU3UPOBAHHON CHCTEMBI
skonoruyeckoro Mmouutopunra CoOM, BHeapennor B Kuese B Hauane 2000-x
roaoB. O0e cucTeMbl HE UMEJIH aHAJIOTOB.

B nacrosmee Bpems B paMkax ykpanHckou yactu npoekta ERA-PLANET
«I"opu3onT-2020» pazpabarsiBaeTcss HOBass MHTErpupoBaHHas ACY OTKpPBITHIX
JAHHBIX JJIs1 MOHUTOPUHTA COCTOSHUSL OKPYKAIOUIEH CpeJibl, MOJEIHUPOBAHUS U
ITOJIIEP’KKH IPUHATHS PEIICHUNA KaK 4acTh EBpPOIENCKOro ncciue0BaTeibCKoro
npoctpanctBa ERA [9]. Otu paboThl 00BEIUHSAIOT HAlMOHAJbHBIE U
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MCKAYHAPOAHBIC LCIIN JOCTHIKCHUA YCTOﬁQHBOFO pa3BUTHUA W YBCIMYHUBAIOT

BkJaJ EBponbl B ['mobanbnayto cucteMy Hadmoaenus 3emiu ('EOCC).
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PO OJWH NIAXIJI A0 3AJAYI ITEHTUPIKALIT
JUHAMIYHUX OB'CKTIB

Ha nponoBxeHHs pO3BUTKY KOHLEMII HEYITKUX OOYMCIEHb Ta Teopii
MoxkJmBocTel [1] y poborax [2, 3] Oyno 3anponoHOBaHO MiAX1J, 10 A03BOJISE
dbopManizyBaTu poOOTy 3 €BpUCTUKAMM, K1 JOBOJII YaCTO BUKOPUCTOBYIOTHCS B
PI3HOMaHITHUX 3ajladyax. 3ajaua po3Ni3HaBaHHsI, UM 1IeHTU(IKaI1, TMHAMIYHUX
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00'eKTIB, TaKOK MOX€ OyTH opMaii3oBaHa 1 10 HEi MOXKYTh 3aCTOCOBYBATHUCH
dbopmanbHi MeToau. OUH 3 MIAXO0IB 10 11 popmaizallii po3riasaaeTbCs Iai.

3agayi, B SIKMX HEOOXI1JIHO PO3IMI3HATH YM KJIacUu(iKyBaTU CYTHICTh 3a ii
JISIMHA, 110 CHOCTEPIraloThCs, BUHUKAIOTh JIOBOJI 4YacTo. Y Takiid cuTyarii
JTOCIDKYBaHy CYTHICTh OyJeMO Ha3MBaTH JUHAMIYHUM O00'€KTOM, a
MOCIOBHICTH 11 JiH, IO CIIOCTEPIralOThbC — MOBEAIHKOI. Y IIbOMY KOHTEKCTI
i JAHAMIYHICTIO PO3YMIEThCA TE, MO0 O0'€KT IOCIIKYETHCS HE K II0Ch
CTaTUYHE, a Y B3a€EMO/I11 13 30BHIIIHIM CBITOM, TOOTO B JUHAMIIII.

Jlo 3a7au aHani3y AMHaMIYHUX 00'€KTIB MOXHA BIJIHECTH YUCIICHHI 3a/1aul,
1[0 BUHUKAIOTh HE TUIBKM B TEOPETUYHUX MMOOYJIOBax, ajie ¥ Ha MPaKTHII.
30Kpema, MOKHA CTaBUTH 3a/1a4y pO3II3HABAHHS MCUXOEMOIIOHAIBHOTO CTaHY
JIIOJIMHU 32 CITIOCTEPEKECHHAMM 11 A1 Ta peakili€ro Ha 30BHINIHI 30yTHUKH; MOXKHA
CTaBUTH 33J]a4y BU3HAUYCHHS MCUXOJIOTIYHOTO TUMY JIOJUHU. Takok HE MOXKHA
HE 3rajiaTu TecT ThlopiHra — KJIacCUuHy 3aJ1a4y pO3pi3HEHHS JIOJUHU Ta MaIllMHU
3a MOBEAIHKOIO, 110 crocTepiraerbesi. Cepell OCTaHHBOTO Kjacy 3aJad MOXKHa
BUAUIMTH 3aJadyy pos3mizHaBaHHA OoTiB. Takok MoOXHa KaszaTh Ipo
pO3MI3HaBAHHSI TUITY KEPYBaHHS IEBHUM MPUCTPOEM.

3arajbHa puca BCIX LMX 3ajad MOJsrae B TiM, IO B YCIX BHUIIaJKax
HEOOXITHO po3mizHaTh abo KiacuikyBaTH CYTHICTH 3a il JISIMH, IO
criocTepirarotbcsi. Po3mnizHaBaHHs B1A0YBA€THCS TOJ1, KOJU MU «BII3HAEMO»
anropuT™ ii QYHKI[IOHYBaHHS Ta Ha MiJCTaBl ILOT'O BIJHOCHUMO JI0 OJHOTO YU
iHmoro kiacy. OTxe, po3li3HaBaHHS JUHAMIYHOIO O0'€KTa MO CYTI TOTOXKHE
pPO3MI3HABAHHIO MOr0 MOBEAIHKHU. Y 11 CX€Ml Ha CIOCTEpPEKYBaHy MOBEIIHKY
B3a€MO/I1S 13 30BHIIIHIM CBITOM MOJKE SIK BIIJIMBATH, TaK 1 HE BIIJIMBATH.

[ToBeniHKy, 110 CHOOCTEpIraeThCcs, MOXXHa (opmalizyBaTh 3a TaKOK
cxemoro. OkpeMy [il0 MOXHa pO3rJsjaTd sIK CUTHaAiI (Hampukiag, «HaIy
MPaBOPYY», <«3MIHIOKO HaNpsSAMOK», TOIIO0) 3 JAEAKOI MHOXXWHU CHUTHAIB.
MHOXHHa CHOCTEPEXKYBAHUX CHUTHAIIB TMPU I[bOMY MNPUPOJHUM UYUHOM
PO3YMIETHCS SIK MHOXXKMHA CHUMBOJIIB BUXigHOTO andarity. Tojl moBeaIHKA, SK
MOCJIJOBHICTh J1i, CTA€ MOCIIJJOBHICTIO CUMBOJIIB BUX1JHOIO ajdaBiTy, TOOTO
CJIOBOM y BUX1THOMY an(aBiTi, AKUI y 3araJisHOMY BUIIAJIKy HE O0OB'SI3KOBO Ma€
OyTH CKIHYCHHUM.

[Ipore B O1IBIIOCTI BHUMAJKIB MOBEAIHKA BCE-TAKM € PEAKIIE Ha
MOCJIJOBHICTh B3a€EMO/IIN 00'€KTa 13 30BHIIIHIM cepeoBullieM. ToJll CUTHAH,
110 HAJIXOASATh 00'€KTY 330BHI, MOKHA PO3YMITH K CUMBOJIH JESIKOTO BX1JTHOTO
andasiTy. Y TakoMy pa3l NOBeAiHKa MOXe OyTH (QopmajabHO YTOYHEHa SIK
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MOCJIIOBHICTh BUXIJIHUX CUMBOJIB (J11i1), 3reHEPOBAHMUX Y BIANOBIAb HA NIESIKY
BX1JHY MOCJIIJJOBHICTh CUMBOJIIB (CUTHAIIIB).

VY Takuii crnocid NMpUxXoaMMO 0 BHUCHOBKY MPO Te, IO PO3Mi3HABAHHS
JMHAMIYHOT'O 00'€KTa B 3arajbHOMY BUIIQJIKy MOXke OyTH (opmaliizoBaHe SK
pO3Mi3HABaHHS MAalIMHU-TIEPETBOPIOBAYA.

Y HallmpocCTIIOMY BHMIAJKy Ha KOXEH BXIJIHUW CHUTHAJ T'€HEPYEThCS
BUXIJIHUI CUTHAJI, TOOTO Ma€ MicClle T€BHA XPOHOJOriA Mojii. SAKio BBeCTH
CIiellaJbHUI CUMBOJ BX1AHOTO aj(aBiTy, M0 MO3HAYAE BIJCYTHICTh CUTHAILY B
MEBHUN MOMEHT 4acy, a TaKOX CHeliaJbHUM CUMBOJ BUXITHOTO ajipaBiTy, 110
MO3HA4va€ BIICYTHICTH Jii1 (200 BIACYTHICTh 3MiHH [Ii1), TO TPUXOJUMO A0 MOAEII
CHHXPOHHOI'0 IEpETBOpPIOBaya.

SIK110 OOMEXUTH MHOXHHY BXIJHMX CUTHAJIB, IO IIJIKOM JOPEYHO IS
O17IbIIOCTI 3aJ1a4 (Y JESIKUX BUMAJIKaX BX1JHI CUTHAJIM MOXXHa pO30UTH HaA KJIAaCU
Ta pO3MISAATA TOBEAIHKOBY PEAKIII0 Ha 3aCTOCYBAaHHS OJIHOTO 3 CHUTHAJIB
KJIacy), TO MEpEeTBOPIOBAY MOKHa (opmanizyBaTh y BHIJIAAL PO3MIYEHOIO
nepesa [4] Ta cTaBUTH 3a/1ady pO3Mi3HABAHHS AUHAMIYHOIO 00'eKTa 32 HAOOpOM
CIIOCTEPEKYBAHUX (PparMeHTIB JIepeBa.

[Ipy 11bOMY BaXXJMBO PO3YMITH, IO MU HE OOOB'SI3KOBO CIOCTEPIra€EMO
MOBEAIHKY JOCHIKYBAHOI CYTHOCTI 3 ii MOYaTKOBOro craHy. Moxe OyTH, 110
CIIOCTEPITAETHCS MOBEJIHKA 3 JIESIKOI TOUKH, B AKY BUIPOOYyBaHUU 00'€eKT OyB
MEePEeBEACHUN JIESIKOI0 TOCJIJOBHICTIO BXIJHMX CHUTHaJIIB II€ A0 IOYaTKy
CIIOCTEPEKEHb.

[Ticns moOynoBu ¢opmanmizanii 3aaadi B TEPMIHAX PO3MIYEHHUX JEPEB
MOXHa OyJlyBaTH pi3HI €BPUCTUKH IS ii pO3B'sI3aHHS, SIK1 Y CBOIO YEepry MOXKHA
(dopMali3yBaTu B TEpMIHAX METPUUYHO-MOKIIUBICHOTO MIAXOY.

HaBenena koHueniiigs Moxe OyTM BUKOPHUCTaHA, HAMPHKJIIAA, y MOOYIO0BI
aJrOpPUTMY pO3Mi3HABaHHS OOTIB, KOJM 3a IMOBEIIHKOK KII€HTa HEOOXIIHO

BU3HAUYUTHU YU € BiH MPOrpaMoro (aIrOPUTMOM ), UM JHOIUHOIO.
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IT-IHIYCTPII HA EKOHOMIUHY CTPYKTYPY B YMOBAX
OBMEKEHUX CTATUCTUYHUX JTAHUX

BiamoBigHO 10 BU3HAUEHUX IS HAI[IOHAJIBHOI €EKOHOMIKH IIIJIEM CTAJIOrO
PO3BUTKY, BOPOBAKEHHS 1H(OpMaliiiHo-koMyHIKaiiaux TexHomorii (IKT),
dopmyBanua IT-iHpycTpii Ta 1i 1HPPACTpyKTypH € J1€BUM UYUHHUKOM
3a0€3MEeYeHHs CTINKMX KOHKYPEHTHHUX MO3UIIN SIK TPAAUIIMHUX TPOMUCIOBUX
BUIB €KOHOMIYHOI JISIIBHOCTI, Tak 1 cepu HagaHnHs nocayr [1,2]. B octanne
JIECATUIITTS MyOJI1KyBaJIOCh 0arato eKCepTHUX OLIIHOK, JIe 3B€pTajlach yBara Ha
MO3UTUBHUU PO3BUTOK OJIOKY IT-ramy3eil HaBiTh B YMOBax €KOHOMIYHOI KPU3H
Ta MOJITUYHOT HECTAO1IBHOCTI.

Jns mATBEpIKEHHS Takoi AYMKH aKTUBHO HABOAWIM MOKa3HUKU
3011bIIEHHS 00CAT1B BUKOHAHUX MPOEKTIB Ta MOCIYT, €KCIIOPTHUX HAJIXOIKEHb
00 OWJKETy, 3pOCTaHHS KUIBKOCTI BUCOKOKBaIi(piKOBaHUX  (paxiBIIiB.
Hanpuxkian, 3pocranns 2015 poky o6csry excnopty IT-TexHosorii, 30kpemMa
MpOrpaMHOro 3ade3neueHHs O01abil HiX Ha 2 Mipa. noi. CHIA [2].

BaxiauBo BiI3HAYUTH, 1110 Y POPMYBaHHI CYTTEBOTO HAYKOBO-TEXHIYHOIO
norenuiany [T-ingycTpii Ykpainu npoBiAHY pOjb BIIITPaB HASBHUM 1ICTOPUYHHUIA
nocsin iHTerpamii IKT B coliaabHO-€KOHOMIYHI MPOIECH 1 MOTYXKHI HAyKOBI
IIKOJIM 3 OCHOBHMX HampsMIB KIOCpHETMKM Ta NpOrpaMyBaHHsS, IO Oyiu
copmoBaHi Ha 0a3i [ncturyry ki6epuetnku HAH VYkpainu me B 70-x ta 80-x
pOKax MUHYJIOTO CTOJIITTS.

Ane ICHyI4Yl CTPYKTYpHI Jedopmaiii (pecypcHa HampaBJlICHICTb
€KOHOMIKH, 3rOpTaHHs MPOMHUCIOBOrO MOTEHLIANY B TEXHOJIOTIYHUX Taly3aXx
€KOHOMIKH, OOMEXEHICTh Ta  HEY3rOJUKCHICTh  1HBECTHIIM,  BIATIK
KBaJI(PIKOBAHUX CHELIANICTIB 32 KOPJOH Ta 1H.) CTPUMYIOTh CIOXUBAHHS
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IHHOBAIlId B MeXax HalioHalbHOro IT-pUHKY Ta YCKJIagHIOIOTH PO3BUTOK
uuppoBOi EKOHOMIKH [2,3].

HuHi € Oararo cynepeuimBuxX OLUIHOK MICIA 1 poJii 070Ky 1H(QopMaliitHO-
KOMYHIKAI[IMHUX BHUJIB E€KOHOMIYHOI isJIbHOCTI (BUPOOHUIITBO TEXHIKHU 1
TEXHOJIOT1M, MPOrpaMHOr0 MPOAYKTY, HaJaHHS KOHCAJITMHIOBHX Ta
ayTCOPCUHOTOBUX MOCHYr Tomo). [IeBHI BUAM IISIBHOCTI IPOJAOBXKYBAIA
JOCUTH YCITIIIIHO PO3BUBATUCH 3a KPU30BUX YMOB, MMOJITUYHOI HECTAO1IBHOCTI Ta
BIICHKOBOI'O MPOTUCTOSIHHS, 301JBIIYIOYM €KCHOPTHI HAAXOHKEHHS  J0
OromkeTy. [HII TOTpeOy0Th CYTTEBOI 1HBECTULIIMHOI HIATPUMKH IS PO3BUTKY.

3aranpHi1 TeHJeHIIT po3BUTKY [T-1HAYCTp1i Ta BIpOBaKEHHS IHHOBALIIN B
PI3HUX Taay3sX EKOHOMIKM aKTUBHO JIOCHIUKYIOTBCS K MpPEeJICTaBHUKAMU
HaiO11b1I BIUIMBOBUX KoMmaHii IT-puHKY Tak 1 He3aJeKHUMHU €KCIepTaMu Ta
BUJAAHHSMU. Psj 1ikaBUX JAOCIIJKEHb MPO PO3BUTOK 1HHOBAI[IMHUX HANpPSMIB
JISUIBHOCTI B €KOHOMIII MPOBOJAATh, HaykoBl yctanoBu HAH, namararouucek
BIANOBICTH Ha JaBHI1# ckenTuiu3M HobeneBcbkoro naypeara P. Cosioy CTOCOBHO
OI[IHKM BIUIMBY BHOpOBa/UKeHHs Komil'totepiB Ta IKT H©Ha pesynbratu
€KOHOMIYHOiI €()eKTUBHOCTI [3].

st 00’ ekTUBHOrO BU3HaUeHHA cTaHy [T-1HaAycTpii Ta BIUIMBY i1 PO3BUTKY
Ha TPaAuWIliiiHI BUJM €KOHOMIYHOI MAISVIbHOCTI JOIIJbHO BUKOPHUCTOBYBATH
aJrOPUTMH Ta MOJIEJII 3 BIATIOBITHOI OI[IHKYM CTYIIEHSI B3a€EMO3aJI€KHOTO BILIUBY
MaKpOEKOHOMIYHHX MMOKa3HUKIB Ha (POPMYBAHHS Midc2any3e80i cmpyKmypu.

OTxxe, MU TPONOHYEMO 3aCTOCOBYBATH METOAU aHalI3y JIUHAMIKU
€KOHOMIKH, 110 0a3ylThCs Ha AaHUX TaOaulb ,.BUTpatu-Bunyck” (TBB), mo
JO3BOJISIFOTh KUJIBKICHO OLIHUTU CTPYKTYPHI 3pYIIEHHS, SKi BJIACTUBI MPOLECY
PO3BUTKY €KOHOMIKH I11]1 BILIMBOM PUHKOBHUX Ta KPU30BHUX NIEPETBOPEHB. B CBOIO
yepry, MOE€AHAHHS MOJeNl TaOJUIll ,,BUTPATU-BUIYCK 3 MOXJIUBOCTIMHU
€KOHOMETPUYHOTO MOJICIIFOBAHHS JI03BOJISIE BPAaXOBYBATU XapaKTEp Ta CTYIIHb
B32€MO3AJIEKHOT0 BIUIMBY MOKA3HUKIB B XO/1 MPOrHO3HUX PO3PaxyHKIB.

ExonomeTrpuuHa inTepnpeTaiiis Mojiesii TBB o3Havae BiAMOBY Bij] 3aHAATO
KOPCTKOI MEPEyMOBH NPO MPsIMY HPONOPIIWHICTE MIKIrady3eBUX ITOTOKIB
o0csaramM BUPOOHUIITBA MPOAYKINT CIIOKHUBAKOYUX BUIB €KOHOMIYHOI J1SIIHOCTI
(BEJ), mo BimoOpaxaerbcs BUKOpUCTOBYBaHMM Yy TBB cniBBiIHOLIEHHS

y Tt [4,5].
OOG’€eKT JaHOTO JOCIHIKEHHS BU3HAYCHUN HE YITKO SK TEPMIHOJIOTIUHO,
TaK 13MiCTOBHO. Ha ChOro/1H1 BUKOPUCTOBYIOTH MOHSATTSA BiJ OLIBII TPAAULIIHHUX
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- «cextop IKT», «IKT-npoMHUCIOBCTHY», A0 aAalTOBAHUX B KOHTEKCT IU(PPOBOL
ekoHoMmiku - «IKT — iadpacrpykrypay», [T-itamycrpis, «Iupyctpis - 4.0»,
«IuQpoBa IHAYCTPIs».

s xinexichoeo BU3HAYCHHS JAaHOTO 00’€KTa MOCHIKCHHS JOIIJIBHO
KOpHUCTYBaTUCh HasiBHUM KitlacudikaTopoM BHIB E€KOHOMIYHOI JISIIBHOCTI
(KBEJl), mo Hapasi y3rojpKe€HU 3 BiJIMOBIIHOI MIXXHApPOJHOK MPaKTHUKOIO
CTaTHUCTUYHOI MeToaoJIorli. Lle Halae MOXKIMBICTh BpaXOBYBAaTH CIIBCTaBHICTh
MOKAa3HUKIB.

O1xe, 00’ €KTOM JTOCHIKEHHSI € OKpeM1 BUJM €KOHOMIYHOI JIISITIBHOCTI B
VYKkpaiHu 3  MO3MLIA  OUIHKM  CTYNEHA  B3a€MO3AJIEKHOTO  BIUIUBY
MaKpOEKOHOMIYHHMX MOKa3HUKIB Ha (OPMYBaHHS MIXKrajly3eBUX NOTOKIB. B
nanomy Bunajaky, BianoBigHo A0 KBE/JI, 610k IKT-ramy3ei MicTUTh Taki BUIU
€KOHOMIYHOI JISAJIbHOCTI:

- IT-npomucnoBicte «BUpOOHUIITBO KOMIT'IOTEPIB, €JIEKTPOHHOI Ta ONMTUYHOT
NpOAYKIii» Ta « BUpOOHUIITBO €IEKTPOYCTATKYBaHHS»;

- IT-mocayru «Komn'torepHe mporpamyBaHHs, KOHCYJbTYBaHHS Ta HaJaHHS
IHQOpMaLIITHUX TMOCIYr», a Takok «TelexoMyHikaili (€1eKTpO3B’SI30K)» Ta
«HaykoB1 1OCIIIKEHHS Ta pO3POOKI».

Sk 3ayBaxkyBaB cBoro yacy B.M. I'nymikoB, HaBITh HallKpallli alrOpUTMH 1
MO/IeJIl HECIIPOMOXHI HaJaTHU SIKICHUM pe3yJbTaT PO3paxyHKiB 0€3 aJeKBaTHOI
0a3u cTraTUCTUYHHUX naHuX. HasBHa crtatuctuyHa iHdopMallig 3a oOpaHUMU
KBEJl mnorpebye CyTT€BOro MAOOMpPAILIOBaHHS, OCKIJIbBKM BIJOYJIHCh SIK
METOJI0JIOT14YH1 3MiHU B ii ()OPMYBaHHI, TaK 1 HEJOCTATHHO PEMPE3CHTATUBHUMU
€ BUOIPKH 32 OKPEMUM €KOHOMIYHHUMHU 1HIUKATOPAMHU.

3a Takux yMOB (opMyBaHHS MacuBY BXIJIHOI 1HQopmanii Oyne
CYIpPOBOJIKYBATUCH OJIOKAMU J10JJaTKOBUX MOMEPEAHIX PO3PAXYHKIB:

- IS ypaxXyBaHHs BIUIUBY 1HQIALUINHUX MPOLECIB;

- JJI OLIHKK SIKOCTI Ta KOPEKTHICTI MOOYIOBU arperoBaHOi MaTpHIll
BUTPATU-BUIIYCK 4Y€pe3 3aCTOCYBAaHHS MAaTEMaTHUYHOTO amapaTry KBaJpaTHHUX
MaTpullb (ducia ta Bekropu @pobdeniyca-Ileppona);

- UTsL aBTOMaTu3aIlli npoiecy hopmyBaHHs iHQopmaliiiiHoi 6a3u 00paHOTo
pIBHS arperyBaHHs JaHUX;

- JUIsL OI[IHIOBaHS BUIY (PYHKIIOHAJIBHOI 3aJIE)KHOCT1 Ta CTYNEHS BIJIUBY
MK OOpaHMMHU T[OKa3HMKaMH 3 METOI PO3POOKM 3axOMiB 13 YCYHEHHS
JTACTIPOTIOPIIIH.
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Jlume 3a yMOBM YITKOrO Ta 3MICTOBHOIO BHU3HA4YEHHS 00’€KTa
JOCIIDKEHHS €KOHOMIKO-MaTeMaTU4HI METOJM Ta CHUCTEMH iX IpPOrpamHoOi
peanizaliii MOXyTh OyTH €(PEKTUBHO 3aCTOCOBaHI 0 PO3PAXYHKY CTPYKTYpPHHUX
3pYIIEHb Ta CTYINEHS KUIbKICHOTO B3aeMo3aliesxkHoro BBy IKT TexHooriil Ha
JUHAMIKY MDKTally3€BUX IMOTOKIB.

Bucnoexu.  OcCKUIBKM  cepell  3aXOAIB  €KOHOMIYHOI  pedopmu
BrpoBapkeHHI0 IKT Ta po3BUTKY 1HHOBAUIMHUX pPO3pOOOK BIJABOJUTHCSA
MPOBiJIHA POJIb, BaXXJIWBO BU3HAUYUTUCH HE JIMIIE 3 BHYTPIIIHbOTATy3€BUMU
pesepBamu IT-iHayCTpii, ajie i 31 cTyneHeM ii MOTEHLIHHO MOXJIMBOTO BILIUBY
Ha (opMyBaHHs €(PEKTUBHOI MIKraiay3eBoi CTpyKTypu. Lle mo3Bonuts obOpatu
npioputeTHl HanpsiMu BrpoBakeHHa IKT Ta po3nominy 1HBECTHIIN s
30anaHcoBaHOTO popMyBaHHS HUPPOBOI IHOPACTPYKTYPH.

CnucoK BUKOPHCTAHUX J7KepeJt

1. HanionaneHa gonosiae. Lini cranoro po3Butky Ykpainu nunens 2017 ukr.pdf -
URL: http://me.gov.ua/SDGs_NationalReportUA Web.pdf- C. 70-75

2. JloOpoBinbHMI HalloHaNBbHUH orisay moao Llinei crtamoro po3BUTKY B YKpaiHi --
URL: http://me.gov.ua/ SDGs NationalReportUA Web.pdf- C. 65-69.

3. Hudposizalisa ekoHOMIKH YKpaiHu: TpaHchopMaliiiHui moTeHian: MmoHorpadis /
B.I1. Bumnescokuit, O.M. I'apkymenko, C.I. Kuszes, J1.B. Jlunuuneskuii, B./[. Uekina; 3a
pen. B.II. Bummueschkoro Tta C.I. Kuszea; HAH Vkpainu, I[HCTHUTYT eKOHOMiKU
npomucioBoc- Ti. — KuiB: Akagemnepionuka, 2020. — 188 c.  ISBN 978-966-360-398-8

4. E. II. Kapnieus. [Iporno3yBanHs 010/KETHUX MOKAa3HUKIB Ha 0a31 EKOHOMETPUYHOT
Mozeni Tabnauup Butpatu-Bunyck //  IndopmaniiiHo-aHadITUYHE CYNpPOBOKEHHS
oroxeTHOTO TIponiecy (3a pen. Josroro C.O., Ceprienko [.B.) / monorpadis. K.,2013. — C.
387-397.

5. Modeling of structural dynamics in Formation of the Digital State // NEW
ECONOMICS: marepianu Mixnap.Hayk. dopymy «NEW ECONOMICS — 2019» B 2-x
tomax. T. 1; HAH VYkpainu, [H-T exonomiku npom-cti. Kuis, 2019. C.9-12.

Kpax IO.B., Ilawko A.O., Cmena O.b., Xopo3zoe O.A.
M. KuiB
aap2011@ukr.net
IHTEJIEKTYAJIBHI METOJIU AHAJII3Y EKI' - CUT'HAJIIB

3a pI3HUMHU NPOTHO3aMU HAUOJIMKYUM YacOM OUIKYETHCS BKJIFOYEHHS B
1IHPOKOMYHIKaIIMHY CTPYKTypy nopsaaky 30 miapa po3yMHUX 00'ekTiB (peuei),
aKi € CckiaaaoBuMM omuHMIsIMUA TexHojorli IoT. IIupoke mnoOmMpEeHHS BXKE
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oTpuUMalid Taki goaaTku TexHonorii [oT, sk po3yMHI OyAMHKH 1 MOHITOPUHT
370POB'A.

Mepexi IHTEpHETY pedeid 103BOJISIIOTh 31MICHIOBATH MOHITOPUHT KUTTEBO
BOXJIMBUX (PYHKIIM OpraHi3My JIIOJMHU, IO J03BOJISIE B paMKax MEIUYHOI
YCTaHOBU a00 BIJJIAJICHO KOHTPOJIIOBATH CTaH 3/0pOB's maiieHTiB. CeHCOpHI
MPUCTPOi JO3BOJISIIOTH BIACIIJIKOBYBATH TEMIlepaTypy Tiia, poOOTy cepus,
apTeplalibHUM THCK, PIBEHb LIYKPY B KPOB1, JUXaJbHY aKTUBHICTb 1 T.A4. [1, 2].
[Ipy HassBHOCT1 B CHUCTE€MI KpIM JAaTYMKIB IPUCTPOIB aKTHUBATOPIB, MOXKJIUBA 1
peamizaiiss GYHKIINA HaJaHHS EKCTPEHOI JOMOMOIHW, HamlpuKiIajJ, BBEICHHS
JESAKOro JKapChKoro mpenapary. MOXIuBICTh BiAAaI€HOI B3a€MOII 3 TaKOIO
MEpPEXKEI ICTOTHO TEPUTOPIATBHO PO3IIUPIOE 00JaCTh HAJaHHSI MEJAUYHOI
JONIOMOTH, a TaK0X 3HWXKYE Yac peaklii Ha 3MIHy CTaHy maiieHTa. B minomy
MO10H1 MOXJIMBOCTI B 3HA4YHIM Mipl MOKPAIIyIOTh SIKICTh HaJAaHHS MEIUYHOI
JIOTIOMOTH Ta i1 JJOCTYIHICTb.

B pobGotax [3-5] mociiiKyBaiauch pi3HI METOJIM aHAII3y Kapaiorpam,
BHUJIJIEHHS OCHOBHUX (DaKTOpIB JUIsI OPUUHATTA pimieHb. B gaHiil poOoTI
TOCHKYIOThC Metoau a”amdy EKI nmns pisHux BuaiB aputmii (Sinus
Bradycardia, Sinus Rhythm, Atrial Fibrillation, Sinus Tachycardia, Atrial
Flutter, Sinus Irregularity, Supraventricular Tachycardia, Atrial Tachycardia,
Atrioventricular Node Reentrant Tachycardia, Atrioventricular Reentrant
Tachycardia, Sinus Atrium to Atrial Wandering Rhythm).

B pob6otax [6-8] mocmimxyBanuck EKI' — curnanu ta EEI-curHanm sk
caMono/110H1 BUIAAKOBI Mpoliiecu. J{Jisi BUBUEHHS iX BJIACTUBOCTEH (BJIACTUBICTh
CaMoIMo/1I0HOCT1) BUKOPUCTOBYIOTHCS OIIHKA 1HAEKCY XIOpCTa.

CyyacHli MOXJIMBOCTI KOMIT'FOTEpPHOI OOpOOKM CHUTHAJIIB JI03BOJISIOTH
MIBUJKO OOpOOJSATH BEJUKI MacuBU AaHuX. [loegHaHHS 1UX MOKJIMBOCTEH 1
Tpanuiiiitaux MetoaiB aHamzy EKI' go3Bossie cTBOproBaTH OO0YHMCIIIOBAJIbHI
MPUCTPOI, IO BUPINIYIOTh MUTAHHS aBTOMATUYHOTO aHall3y 4YacoBHUX 1
YaCTOTHHX MapamMeTpiB, 30€piraHHs eJIEKTPOKApA10rpam, siKi MPOBOASATH MOBHUI
IUKJI OOCTEXEHHS — BiJ HAKONMWYEHHS BUXIJHUX JaHUX OO OTPUMAHHS
KBaJII()1IKOBAHOTO MEAUYHOT'O BUCHOBKY.

B po00TI mOCHIIKYIOTBCS Cy4acHI METOAM I1HTEJIEKTYaJlbHOTO aHalli3y
JaHUX, METOAM Kiactepusailii. Ha puc. 1. mokazano BuaisieHHs R-R komiuiekcy
Ta P-P KomIekcy 3 BUKOpUCTaHHAM MeToay k — cepenHix.

Hns 12-xkanansHoro curnany EKI' mpoBeaeHo ¢akTopHuii aHamiz METOA0M
rOJIOBHUX KOMIIOHEHT. ['padik BIIACHUX 4YHCEN KOpPEJALiNHOI MaTpulll

78



MPEJICTaBICHO Ha pUC. 2. SIK BUAHO 3 rpadika — KUIbKICTh TOJIOBHUX KOMITOHEHT
MICTHUTH 2-3 MOKa3HUKH.
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3anpornoHoBaHi MeToaAM 0a3yroThbCs Ha  JIOCHIKEHHI 4YacTOTHUX
xapaktepuctuk EKI', MeTomax ¢akTopHOro asajidy, Cy4aCHUX METOJax
Kiacudikari.
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IHTEJEKTYAJBHUI AHAJII3 JIAHUX B 3AIAYI
KJACU®IKAIII HAYKOBUX TEKCTIB

JIs BUpIIIEHHS MOCTAaBJIEHOI 3ajadl mpoaHaiizoBaHo kopmyc i3 40000
HAYKOBHUX CTaTe€il aHIrJIIMChbKOI MOBOI, HAJaHUM Yy BIAKPUTHUH JOCTYM
BugaBHulTBOM Elsevier [1]. KoxeH 13 e1eMeHTIB JaHUX OYJIO MpoaHai30BaHO
13 BUKOPHUCTAHHSIM METOAY BUAOOYTKY TEKCTY 1 C()OPMOBAHO BEKTOpP YacCTOT
MOSIBU OKPEMUX TEPMiHIB

OTpuMaHuil BEKTOp O3HAK JJIs TUMNY JaHUX «aHOTAIlli» Ta «KJIYOBI
CiIoBa» JUIS MOAajbioi Kiacudikaiii Oylo 3MEHIICHO 13 BUKOPUCTAHHSIM
CUHTYJISIpHOTO po3kjany [2]. Ha puc. 300paxkeHO mpejcTaBIeHHS JaHUX IS
BUOIpKH 3pa3KiB TEKCTIB.
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Puc. Ilepuii 1Ba BiacHi uKcia Al JaHUX TUITY «aHOTauii» (A) 1 «kio4oBi ciioBa» (b)

VY pe3ynbTari Kjacrepusallii NpeACTaBICHb KIIOUYOBUX CIIIB CTaTed 3a
anroputMoM K-cepeanix Oysio oOpaHO NO3HAYKW JAaHUX Ui Kiacu@ikariii
aHOTaIllll 3a METOJIOM JAepeB pimeHb. Ha naHoMmy HaOopl AaHUX Jocsranach
TOYHICTh Kiacudikamii Ha piBHI 86%.

BucnoBku. B pe3ynbTari NpoBEJEHOr0 €KCIEPUMEHTY OYJ0 MOKa3aHo
MOKJIMBICTh BUKOPHUCTAHHSI 3acO01B 1HTEJIEKTYaJbHOT'O aHaji3y JaHUuX IS
3ajaul kiacudikaiili HayKOBUX TEKCTiB. B moganplIux AOCHIKEHHSX Oyje
PO3IIISTHYTO CIIOCOOM MOKpAIlEHHSI TOYHOCTI Kjlacu@ikallii HAyKOBUX TEKCTIB Ha
BHOIpIIl 3pa3KiB 1 HAOOP1 O3HAK.
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MMAPAJUIEJIBHBINA AJITOPUTM OLIEHKU 3HAYUMOCTH
DAKTOPOB

HcknroueHne Majio3HaYMMBbIX (DaKTOPOB MPH MIAHUPOBAHUU U peaTu3aluu
KOMITBIOTEPHBIX JKCIEPUMEHTOB B 3ajlauaX HUCCJEJOBaHUS WU ONTHUMHU3AIMU
MOJIeJIEH CJOXKHBIX CTOXACTUUYECKMX CHUCTEM OOJIBIION Pa3MEPHOCTH MOXKET
CYIIECTBEHHO YMEHBIIUTD CI0KHOCTh TPEOYEMBbIX BHIUUCIICHUM.

[IpennoxxeHHBI1 B JaHHOW paboTe mMNapayieIbHbIA aJITOPUTM MOXXHO
pa3geauTh Ha YEThIpE YCIOBHBIX 3Tana. Bo Bpems unuyuanuzayuu Heo0OX0AUMO
CreHEpUPOBaTh HEKUM BO3MOXXHO OJIM3KUN K ONTUMYMY BEKTOP-apryMEHT,
KOTOPBIN OyJIeT B JalIbHEUIIIEM HMCIOJIb30BATHCA JJIsI OMPEICJICHUS] MPU3HAKOB
3HAYUMOCTH (PakTOpPOB. B X0/€ AKCIIeprUMEHTa UCI0Ib30BaJICS AJIbTEPHATUBHBIN
aJITOPUTM TEHEpalMy HadaJdbHOM MOIYJIALWH, ONUCAaHHBIA B [l], U3 KOTOpOM
BbIOMpaeTcst HanboJiee OJM3KUN K ONTUMYMY BEKTOp-apryMeHT. Jlanee ciemqyer
Tan  OalaHCUposKU, BO BpPEeMs KOTOPOrO TMPOUCXOJIUT pacHpelesCHUe
oOpabaThiBaeMbIX (PAKTOPOB MEXKJYy INPOIECCAaMU COTrJACHO MPHUHIMITY TakK
Ha3bIBAEMOT'0  JKaJIHOTO  aJrOpUTMA: OTCOPTUPOBAHHBIC 1O YOBIBAaHUIO
KOJIMYECTBA COCTOSIHUM (KBAHTOB) (PaKTOPHI MOCJIEI0BATEIbHO HA3HAYaKOTCS
CIEyIOlleMy HauMMeEHee 3arpykeHHoMy Tponeccy. Ha craemyromem stamne
onpeoeneHuss KaXAbIM MPOILECC MOCPEICTBOM OCIIEI0BATEIbHON MOJACTaHOBKU
B BEKTOpP-apT'YMEHT BCEX 3HAUYEHUM HCCIEAYeMOro MM B JaHHBIH MOMEHT
dakTopa omnpenessieT MaKCHUMallbHYIO pasHully (aMIIMTyly) 3Ha4YeHHi,
NpUHUMaeMbIX (QutHecc-QyHKIMer. BaxHO OTMETUTh, 4YTO BO BpeMms
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ONpEJEeCHUs] aMIUIMTYJbl KOHKPETHOro (hakTopa 3HAUYEHUS BCEX MPOUYMX
(akTOpOB  JOJDKHBI COOTBETCTBOBATh HMCXOAHBIM 3HAUYEHUSIM  BEKTOpa-
aprymenTa. Ha stane gpunanuzayuu yxe onpeaeaeHHbIe aMIUIUTYAbI KQXKI0TO U3
(akTOPOB MEPEAAIOTCA YIPABIISIIOLIEMY MTPOLECCY, TA€ O0BEIUHSAIOTCS B € IUHBIN
MAacCCHB-PE3ybTar.

[TockoubKy ATan uHuyuanuzayuy CAIbHO 3aBUCUT OT U3y4aeMOU 3a/1a4H, a
BBIYMCIICHUSI TPOBOJAMMBIE HA JdTalax OalaHcupoeku W uuaiuzayuu
TPUBHUAJIbHBI, HUXKE MPUBEICH OOOOIIECHHBIA aJrOpPUTM TOJBKO JJIs 3Tama
onpeoeneHusi, KOTOPbIA MOXKET BBINOJHITHCS OTAEIbHO Ha KaXIOM U3
IIPOLIECCOB:

1. Huunmanusanus: HEOOXOAMMO  ONPEAEIUTh M COOTBETCTBEHHO
VHULHAAJIU3UPOBATh IMOJIYUYEHHBIMU OT YIIPABJISIONIETO MPOLECCA JAHHBIMU
CIEIYIOIIAE IEPEMEHHBIE:

1.1 BbyneBwiii maccuB f pasmepom N, WHIEKCHI HUCTUHHBIX JJIEMEHTOB

KOTOPOr'0 COOTBETCTBYIOT MHJEKcaM (PakTopoB miisi 00pabOTKH TEKYLIUM

IIPOLIECCOPOM.

1.2 JIsymepHbiii MaccuB ¢ pasmepoMm [N, 3], KoTopslii B Kaxka0# cBOEH

CTPOKE  XPaHUT TPOMKY 3HAYECHWH, OINKCHIBAIOIIMX  CBOWCTBA

COOTBETCTBYIOIIEr0 (pakTopa: JIEBYI0 W MPaBYIO TpPaHMIBl 3HAYCHUA,

MpUHUMaeMble (PaKTOPOM, a TAKKE, KOJIMYECTBO €TI0 COCTOSIHUM.

1.3 IlepemeHHble Min W max, 3HAYCHUS KOTOPBIX COOTBETCTBYIOT

HAaWMEHbIIEMY W HauOOJIbIIEMY 3HAYEHUSAM NPUHUMAEMbIX (UTHECC-

byHKIMEH B Xoje wuccieqoBaHus Tekymiero dakropa. Mx cuemyer

MMPOUHULINATIN3UPOBATh CHEAYIOIIMMHA 3HAYEHUSIMH: MIN — 3HAYECHUEM

OOJIBIIMM TEOPETHUYECKHM MAKCHUMaJIbHOTO 3HAYEHUS KOTOPOE MOXKET

MPUHATH PUTHECC-QYHKLHS, & MAX — MEHbBIIUM.

1.4 MaccuB a pasmepoMm N, KOTOpPBIM XPAHUT MEPEIAHHBIN MPOUECCY

BEKTOP-apryMeHT QPuTHECC-(DYHKIIHH.

1.5 IlepeMeHHYI0 S, KOTOpasi XPAHUT HEU3MEHHOE 3HAYEHHUE UCCIIETYEMOTO

B JIaHHBII MOMEHT (DaKTOpa B BEKTOPE-apryMEeHTE.

1.6 MaccuB 7, pasmMepom N, KOTOPBIM XPaHUT aMIUIATYIbI JJIs

COOTBETCTBYIOIIUX MHJIEKCY MaccuBa (hakTOPOB.

1.7 TlepemeHnnyto i, Ipy MOMOILIHA KOTOPOM MbI OyJIEM UTEPUPOBATHCS I10

MaccuBam a, f,Ccu .
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2. [Ipu momoIy nepeMeHHON [ UTepupyemMcs o MacCUBY f, U, OCHOBBIBAsCH
Ha €ro JaHHBIX, ompenenseM (pakTop, KOTOPBIM OyaeT oOpabaThIBaThCS
MPOLIECCOM B JIaHHBI MOMEHT. Eciu Bce nepenanuble npoueccy GakTopsl
O 00pabOTaHbI, MEPEXOIUM K MMYHKTY 3.

2.1 IIpucBanBaeM NEpEMEHHOM S (-1 DJIIEMEHT MacCUBa d.

2.2 nnuuanu3upyeM nepeMeHHbIe min ¥ max, Kak yka3aHo B myHkTe 1.3.
2.3 Ilpy nmomomu 3HAYEHUM [-rO psAa MacCHUBa C IIOCIENOBATEIBHO
reHEepUpyeM BCE, 3HAUYEHUS KOTOPbIE MOXKET NMPUHUMATHI-U (QakTop, U
IPUCBAMBAEM HUX B [-My d3JIEMEHTYy MaccuBa d. Ilocne Kaxaoro takoro
MpUcBaMBaHus nepenaeM ero purHecc-pyHkuuu. Ecnu Bo3Bpamaemoe ei
3HAYCHUE MEHbBUIE, YEM XPAHUTCS B NEPEMEHHOM MiNn, IPUCBANBAEM €TO
min, eciu OoJibIIE YEeM max, NMPUCBAMBAEM €ro max. ITOT NYHKT
BBIMOJIHSIETCSA 10 TEX IOp, MOoKa He OyayT o0paOoTaHbl 3HAYEHUS [-TO
daxrtopa.

2.4 IlpucBauBaeM i-My BJIEMEHTY MAacCHBa a 3HAYEHNUE IEPEMEHHOM S.

2.5 IlpucBanBaeM i-My 3JIEMEHTY MacCUBa " 3HAUEHUE PaBHOE Max — min,
U MIEPEX0JIUM K MYHKTY 2.

3. Ilepemaem mMaccuB 7 yHOpaBIAIOIIEMY M[Opoleccy i OO0bEeIUHEHUS
pPE3yIbTaTOB.

Jlasiee TIpUBENEHBI PE3yJbTaThl HCIIOJIb30BAaHHUS ONMCAHHOIO BBIIIE
MapajyieJIbHOTO aJIrOpuTMa OLEHKH 3HAYMMOCTH (AKTOPOB [Jis TECTOBOM
3aJla4uH.

Onucanue 3amauu: OnpenenuTbh Majlo3HAYUMbIE (PAKTOPbI B BEKTOPE
pasmepom N = 100, Koropblii MUHMMHU3HPYET (uTHeCC-QyHKIHI0O F(Xx) =
Y. Na;x;2, rae a; — xosbuument sHaunmoctu ¢axropa, x; € (—15,15) —
3Ha4YeHUs1 (PaKTOpoB, k— KOJIMUYECTBO KBAHTOB KOTOpPHIE MOXET MPUHUMATH
Kaxapli u3 (QakropoB. Pa3mep Kaxaoro KBaHTa OIpEAEIEH  Kak
(x| |i| |max—x,™™)/k;, tne x;"* = 15 — npasas rpanua i-ro pakTopa,
ax;™" = —15 — neBas.

JInst TecTOBOM 3amaun ObUIM BHIOpAHBI CIIEAYIONIME 3HAYEHHS K, KOTOpBIE
MIPUCBANBAIIUCH KAX0MY (PaKTOPY MOCIEI0BATEIHHO:
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2924 30 13 28 20 29 20 20 27
201816202911 13273019
2012113014 10242622 30
16242128 121427 1228 10
172821271814 13112819
212219242325141614 19
26 1718222918 1526 16 15
21151124 12151713 11 26
20163011 121929272919
23241624 111513272922

Tax>e OblIM BBIOpaHbI CIEAYIONIME 3HaUCHUS KO3 (PhUIMeHTa 3HaUMMOCTH
JUI COOTBETCTBYIOIIUX JAuana3oHoB gaktopos: [1 — 20] — 0.7, [21 — 40] —
0.4,[41 —50] —0.2,[5S1 —60] — 0.1, [61 —80] — 0.5 [81 — 100] — 0.01.

B pesynbraTe »SKCliepuMEHTa OBbLI TMOJYYE€H CJEAYIONIUA MAaCCHUB-
pe3yJIbTaT, KOTOPBIA OTOOpa)kaeT 3HaAYeHUS aMIIUTYIbl (pUTHECC-QYHKIUH TPU
MOCJIEA0BATEILHOM U3MEHEHUHU KaXA0r0 U3 (PaKTOPOB:

157.31 157.49 157.20 156.95 157.49 157.49 156.79 156.95 157.49 157.49
157.31 157.49 157.49 156.79 157.49 157.49 157.31 157.49 157.49 157.28
90.00 90.00 90.00 90.00 89.89 89.60 89.60 89.87 90.00 8&9.75
90.00 90.00 89.60 90.00 90.00 90.00 90.00 90.00 90.00 90.00
45.00 45.00 44.89 45.00 45.00 45.00 44.93 45.00 45.00 45.00
2242 2249 22.44 2246 2249 2249 2239 2239 2249 2243
11.22 11.24 11.21 11.24 11.22 11.23 11.24 11.24 11.24 11.21
11.24 11.21 11.24 11.24 11.23 11.24 11.19 11.24 11.24 11.19
224 223 223 225 225 223 224 223 223 2.25

224 225 225 225 223 223 223 224 224 225

[TonydyeHnHas Tabaua aMIIUTY U3MEHEHU 3HaYeHUN (pUuTHECC-QYHKIIUU
MO3BOJISIET OLEHHUTh 3HAYMMOCTh KaXIOro U3 (PaKTOpoB B MPEIJIOKEHHOU
TECTOBOM 3aJaye.

Crnenyer OTMETUTh, YTO CaMU IO ceO€ 3TH JTaHHBIE HE AT IMOJIHOTO
MPEJICTAaBICHUSI O 3HAYUMOCTH KaXJ0ro u3 (pakTopoB, OJHAKO B COYETAHHUU C
MHpOpMaLIME 0 TMana3oHe UX 3HAYEHU, a TAKKE O KOJIUUYECTBE MPUHUMAEMBIX
3HAYCHUM, MO3BOJIAIOT 00JI€E MOJHO CYAUTh 00 UX 3HAYUMOCTH.
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O BJIUAHUU B3BAUMO3ABUCUMOCTH PAKTOPOB HA
CKOPOCTDb CXOAMMOCTU TEHETUYECKOI'O AJITOPUTMA

B nocnegnue roapl mpu pelieHWH ONTHUMHU3ALMOHHBIX 3a7ad OOJIBIION
Pa3MEPHOCTH WIMPOKO HCIIOJB3YIOTCS HBOJIOIMOHHBIE anroputmsl [1]. B
pabotax [2-3] OJPOOHO omnucaHa napaJuiesibHas BepcHUs
MHOTOIOMYJISLIMOHHOT'0 T€HETUYECKOT0 allfrOPUTMA, KOTOPBIA ONTHUMHU3UPOBAH
IUIsl pElIeHUus HEKOTOpOro Kjacca 3ajady ¢ €AUHCTBEHHBIM SKCTPEMYMOM U
OOJIBIIINM MPOCTPAHCTBOM 3HAYEHUN (PAKTOPOB.

OnHoli U3 OCOOEHHOCTEW MPUMEHEHUSI T'€HETUYECKOIro alropuTtMa Ipu
pELICHUU 3aJa4 HMMUTAIMOHHOIO MOJAECIUPOBAHUS SBJSIETCS BO3MOXKHAs
3aBUCUMOCTbH (DAKTOPOB MEKy cOOOH. JTa 3aBUCUMOCTh MOKET UMETh Pa3HYIO
NpUpPOAY M  pa3Hyl CTENeHb BIMSHUS Ha Mojenb. KommuecTBo
B3aHMO3aBUCHUMBIX (DAKTOPOB TaKKE€ MOXKET OTJIMYATHCS B 3aBUCUMOCTH OT
Monenu. llenpro nmaHHOM  palOOTHl  SIBISETCA  UCCIECIOBAaHUE  BIIUSHUS
B3aUMO3aBUCUMBIX (DAKTOPOB Ha 3PPEKTUBHOCTH pabOThl OMUCAHHOTO B [2-3]
MHOTOIOMYJISILIMOHHOT'O T€HETUYECKOr0 ajIrOpuTMa.

Jisi  KOppPEKTHOCTH TMPOBEACHUS HKCIEPUMEHTOB U  HArJISHOCTH
CpPaBHEHUsS WX PE3YyJbTaTOB C OpPUTHMHAIBHBIMH [2-3] mapamerpsl
AKCIIEPUMEHTAIBHON 3a1aun ObUIM MPUOJMKEHBI K HapameTpam TETRITYIEH.
Bce N = 100 ¢akropoB kaxaoi ¢utHecc-PyHKIUH, oemd L= 21 X0 g 30
uHTepBaJIOB (kBaHTOB). DyHKIVF, = YN x?  Oblna mpeoOpa3oBaHa CIEAYIOIUM
oOpa3zoM: (akTopbl ObLIM CrPYNIIHUPOBAHBI MO B3aUMO3aBUCUMBIM TpYIIaM, B
KaKJI0M rpynne nepBbiid (akTop npuHuMman 3HadueHus x; € [0; 30], unTepBan
3HAQUYEHHUI KaXXJ0ro nocienyromlero gakropa yenuuusaics Ha 30, TO €CTh Xi+1 €
[30; 60], xis2 € [60; 90] m Tak pajee B 3aBUCUMOCTH OT KoiuyectBa K
B3aMMO3aBUCUMBIX (pakTopoB B rpymme. Ecnu N He kpaTHO K, TO Bce OCTaBIIHUECS
(bakTopbl CUNTAIIMCH HE3aBUCUMBIMH X € [0; 30].
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Pucynok 1.

CaMu IpyIIsl BRITISAAAT clieayommm oopasom. s K=3: (x1-x2)*+(x2-x3)%.
s K=4: (x1-x2)*+(x2-x3)*+(x3-x2)%. Tt K=5: (x1-x2)*+(x2-x3)*+(x3-x4)*+(x4-x5) 1
st K=6: (x1-x2)*+(x2-x3)*+(x3-x4)*+(x4-x5)*+(xs5-x6)*. To ectn, 1 K=3 dpurnecc-
Gynkums wmmeer chexyromui  Bum  Fo = (xi-x2)?H(x2-x3)2H(xa-xs ) HH(xs-
x6)%+. . . (x97-x98) > (98-x99) X 1007

Ha Puc.l1 mpuBeneHbl pe3yibTaThl 3KCIIEPHUMEHTOB, KOTOpPBIC TOKA3aJIH,
yTo 1 F1 Heobxoaumo okosio 250 urepauuii 1 HaXOXJAEHUd onTuMyma. B
CBOIO OYepe/lb MPH HAIWYUHM B3aWMO3aBUCHUMBIX (hakTOpoB B K=3 KOJIMYECTBO
urepanuid Beipociio 10 420, ot K=4 no 615, nnga K=5 no 560 u s K=6 no 2300
utepauuii. Hapymienue TteHaeHunu i1 K=5 0O0BACHAETCS HaIUYUEM
HECKOJBKUX HAO0OpOB 3HAYCHHWH X; JUIS KaXJIOW TPYIIBI B3aWMO3aBUCHMBIX
(haKTOpPOB, KOTOPHIC YIOBICTBOPSIOT MUHUMYMY.

Taxke ObBTM TPOBEACHBI IKCHEPUMEHTHI C Pa3IUYHBIM KOJIHYECTBOM
rpynn B3anMO3aBUCHMBIX (akTopoB. Jlist 3Toro ObLI BBeAeH mapametrp L,

KOTOPBIM 3aJaBajl KOJWUYECTBO Takux Tpymi. CoOTBETCTBEHHO (UTHECC-PYyHKIIUSA
npuoOpesna ciaeayomuil BUI:

— VL K-1 N 2
F3 = X1 Xjoi (XKeivj — xK*i+j+1)2 + XLek+1 X
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Ha PucyHke 2 mnpuBeneHa 3aBUCUMOCTH OT L KoiaudecTBa HWTEpaluid,
HEOOXOAUMBIX JJIsl HAXO0XKAEHUs onTUMyMa ¢puTtHecc-PyHKIuuU, 1 F3 npu K=3
u K=4 coorBercTtBeHHO. OO01Iasd TEHACHIUS MOKAa3bIBAET CTPEMUTEIbHBIA POCT
KOJIMYECTBA UTEPALMUA B 3aBUCUMOCTH OT KOJIMYECTBA IPYMIT B3aUMO3aBUCUMBIX
(¢akTopoB. Takxke CTOUT OTMETUTh, 4TO s K=4 KOJIMYECTBO HUTepalui
cTabuiIbHO OOoJIbIlE, yeM 1151 K=3 npu 0lMHAKOBOM 3HaYye€HUU L.

Takum o00pa3oM, HamWyuMe B3aMMO3aBUCUMBIX (PAKTOPOB HETATUBHO
CKa3bIBAECTCS HA CKOPOCTU HAXOKAEHHS ONTUMAJIBHOTO PELUIECHUS U 3HAYUTEIBHO
3aMeJIAeT OOIIYI0 CKOPOCTh CXO0XKJAEHUS TEHETUUECKOTr0 alrOpuTMa.
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O CHIOCOBAX TEHEPALIMU HAYAJIBHOM MMONYJISILIUU
I'EHETHYECKOI'O AJITOPUTMA

DOBOJIIOLIMOHHBIE aJITOPUTMBI TTOKA3bIBAIOT BBICOKYIO 3()(PEKTUBHOCTH MpHU
pELIEHUH MHOTHX ONTHUMHU3ALMOHHBIX 3a/Jad OOJbIIOW pa3MEpPHOCTH U, B
YaCTHOCTH, IIPU peau3alii ONTUMU3ALHOHHO-UMHUTAIIMOHHBIX SKCIIEPUMEHTOB
[1]. B paborax [2-3] mnoapoOHO omnucaHa TapajuieidbHas  BepCcuUs
MHOTOIOMYJISILIMOHHOTO T€HETUYECKOI0 alirOPUTMa, KOTOPBIM ONTHUMHU3UPOBAH
JUIS pelIeHus HEKOTOpOro Kjacca 3ajady C €AUHCTBEHHBIM 3KCTPEMYyMOM H
OOJIBIIIMM MPOCTPAHCTBOM 3HAUYECHUN (PAKTOPOB.

B pe3ynprare wuccienoBaHWM MHOTOMONYJISAIMOHHOTO TE€HETUYECKOTO
aaropuTMa Ha TECTOBOM 3aaade [2-3], ObLIO MOKA3aHO, YTO Pa3HOOOPA3HOCTh
F€HETUYECKOro Marepuana, a TakKXKe COXpPaHEHUE «IIPaBUIbHBIX» T'E€HOB,
KOTOpbIE VYK€ TMPUCYTCTBYIOT B CIE€HEPHPOBAHHBIX Ha HA4YaJIbHOM JTalle
MOMYJSALUAX, SABJSIOTCA OYEHb BAXHBIMU AacleKTamMu S(PPEKTUBHOCTU €ro
pabotel. Takum o00pa3zoM, MOXHO NPEINOJI0XKHUTh, YTO pPa3HbIE CIOCOOBI
reHepalMy HAYAJIbHBIX MOMYJISIIUA MOTYT CYIIECTBEHHO BJIUSTH HA CKOPOCTH
CXOJMMOCTH aJIrOpUTMA.

B [3] ObL1 nipeacTaBieH aIbTEPHATUBHBIA CIOCOO Te€HEpallii HadaJlbHBIX
MOMYJSALUIA MHOTONONYJISIHUOHHOTO TEHETHUYECKOro alropuTMa, Ha3BaHHBIN
QJIrTOPUTMOM PABHOMEPHOI0 CKAHHPOBAHHUS MNPOCTPAHCTBA 3HAYeHUil
(pakTOpOB, B peE3yJbTaTe NPUMEHEHUA KOTOPOrO0 B KaXJ0H HadalbHOU
MOMYJISALMU TPUCYTCTBYIOT BCE BO3MOKHbBIE 3HaUCHUS (DAKTOPOB ONTHUMAIIbHOU
XPOMOCOMBI-PEIICHUS.

B mpouecce uccieoBaHUd ONUCAHHBIA TE€HETUYECKUN AJITOPUTM ObLI
MPUMEHEH 1J11 PUTHECC-PYHKIIMU C HECKOJIBKO IPYTUMU OCOOEHHOCTSIMH:

F, =YY}

Jnst  SKCIEpUMEHTOB  MCIOJB30BANUCH  CIEAYIOIIME  3HAYEHUs,
NpUOJMKEHHBIE K Pa3MEpHOCTH mpenpiaymei 3agaun: N = 100 — koauyecTBo
(dakTopoB, x; € [-15; 15], a unTepBanbl 3HaueHU (HAKTOPOB ObUIM pa30UTHI HA
30 noguHTEpBaIOB (KBAaHTOB).

Hcnonp30BaHne ajlroputMa paBHOMEPHOIO CKAHWUPOBAHUS U1 JAHHOMU
(¢uTHECC-PYHKIIMU TO3BOJSIET MPOBECTU PSAJl AKCIEPUMEHTOB, CBSI3aHHBIX C
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TOYHOCTHIO KBAaHTOBAHMS MPOCTPAHCTBA 3HAUECHHM X; C IIEJIbIO MOUCKa Oosee
3 pekTuBHOTO cnocoba reHepauuu HavyaJIbHBIX NONYJIS LU
MHOTOTIOMYJISIIIHOHHOTO TEHETUYECKOT0 aJrOpUTMA.

OmuH U3 TakKUX CIOCOOOB COCTOUT B MMOCTETICHHOM CYXEHUH TPOCTPAHCTBA
3HAYEHHU (PaKTOPOB MyTEM IOCIEIOBATEIBHOIO Mepexofa OT «rpyooro» ao
Oojiee TOYHOTO KBAaHTOBAaHMS JHaNa3oHa 3HaueHuW Xx;. Hampumep: Bce
MPOCTPAHCTBO 3HaUeHUH X; € [-15; 15] uznauanbHo pa3zouBaercs He Ha 30, a Ha
6 kBaHTOB. Jlasee, WCHOIB3Yyd aJIrOpUTM pPABHOMEPHOTO CKaHWPOBAHUS,
reHepupyeTcs: 6 XpOMOCOM-PEIIeHUH, KOTOPbIE MOKPBIBAIOT BCE MPOCTPAHCTBO
3HAYeHUH, YUYUTHIBAsI TEKYIIYIO TOYHOCTh KBaHTOBaHUs. [locie aToro Haxoaurcs
XpPOMOCOMAa-pPEIICHUE C HAWIY4YIIUM 3HaueHHEeM (puTHecc-QYHKUHUHM B KaXAOu
MOMYJISIIUU (3TO B CBOIO O4Yepelb 00ECIeUnBaET HE3aBUCUMOCTh MOMYJISIIIUN).
YyuThiBasg 3HauYCHHUS TEHOB JAHHOW XPOMOCOMBI-PEIICHUS] TPOUCXOIUT
nocjeAyoIiee KBaHTOBaHUS TPOCTPAHCTBA PEIICHUN B OKPECTHOCTAX 3HAUCHU N
(dakTOpOB ATOI XpoMOCcOMBI-perieHus. Takol criocod mMo3BoJISIET CreHEPUPOBAThH
0oJiee KaYECTBEHHYIO MOMYJISIIIUIO0, TaK KaK MPHU T€HEPAIlMUd HOBBIX XPOMOCOM-
peleHuil U BhIOOpE 3HAUYEHUM (PAKTOPOB, YUUTHIBAETCS 3HAUYE€HHUE (DUTHECC-
GyHKIMU I y’)K€ CTeHEPUPOBAHHBIX XPOMOCOM-pelieHui. st skcrepuMenTa
TaKUM 00pa3oM IeHEpPUpOBaJIOCh MO 6 XPOMOCOM Ha KaxJIoW U3 S5 uUTepauuit
KBaHTOBaHWsA. TO ecTh pa3Mep HAYaJIbHOW CrEeHEPUPOBAHHOW MOMYJISIHH
OCTaBaJICA TaKUM e, KaK M JiJi1 0a30Boro aiaroputma, u pasasuics 30. Beegem
caenyroiiee 0003HAUYECHUS:

d=f"* — fmr _ pasHMna MeXIy XyAIIMM H JydmmM  (paszopoc)
3HAUYCHUAMU PUTHEC-PYHKIMHU B NONYISALUY I; dave — CPEAHEE 3HAUCHUE BCEX dj;
fmin .. — cpeHee 3HAUECHHE BCEX fi™; " _ pyuniee 3HaueHHnE PUTHECC-DYHKIMN
BO BCEX MOMYJISAIHUIX.

CpaBHUM HTH 3HAYCHHS JIS ONUCAHHBIX BBHINIE CIIOCOOOB TEHEpaIUU
HayajgpbHOW momynsuuu. Jlns anropuTMa paBHOMEPHOTO CKaHUPOBAHMS
onucadHoro B [3] due= 2950, fi"" .= 6300, f""= 4730; B cBOIO O4Yepenb, I
MPEJI0KEHHOTO aJITOPUTMA C TTOCTIE0BATEIbHBIM KBAHTOBAHUEM MPUBEIEM ITU
e 3HaueHus B Tabiuie nis KakJAoW W3 HUTEpallMil KBAaHTOBAHUS OTIEIBHO
(Tabmuua). O6mee 3Ha9eHHUE fi"™,,, IOCIIE TEHEPANY HAYAIBHON MOMYJISALUN —
4425, a f""=3900.
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Utepanus Xi dave Sy Srin
1 [-15; 15] 2565 9341 8320
2 [Xibest ~10; Xipest +10] 2200 5600 5040
3 [X-best -8; Xi-est +8] 1700 5040 4220
4 [Xibest =55 Xiopest +5] 1158 4550 3900
5 [Xibest 33 Xiopest +3] 635 4425 3900

Ha xaxpoil wrepamuu HaOMOJAaeTCAd YAY4YIICHHME 10 KaXIoMy U3
MokKaszaresiel, 4YTO MOXET O3HauaTrh O0oJiee “KauyeCTBEHHYI  T'EHepalluio
XPOMOCOM-PEIICHUN TIPU HUCTOJIB30BAHUU MPOILEAYPHI CY>KEHHUSI TPOCTPAHCTBA
3HaueHMs (PAKTOPOB. YK€ HAYMHAs O 2H WTEpalMy 3HAYCHHUE fi"™,,. Iydiie
ATOrO K€ 3HA4YC€HUS JJId NOPEAbIAYyIIEro METoJaa B lejaoM. B wurore, mocne
reHepalnyy Beell HadanbHOM MONyIsSMu fi"™,,, Ha 30% nydme aus aaropuTMa
MOCJIEAOBATEILHOTO KBAaHTOBAHUS, IO CPAaBHEHHUIO C 0a30BBIM AJITOPUTMOM
pPaBHOMEPHOIro ckaHuUpoBaHMs. CreHepupoBaHHAs TaKUM 0Opa3oM HadalibHas
MOMYJISIIIUAS OKa3aJia MOJI0XKUTEJIbHOE BIMSIHUE Ha pabOoTy ajropuTMa B 1iejioMm. B
pe3yJIbTaTe€ KOJWYECTBO HWTEpPAM COKpPATWUIOCh C 275 s alropurMa
PAaBHOMEPHOr0 CKaHUpoOBaHUA 10 250 1Jd aaropuTMa IOCJIEI0BATEIBHOTO
KBaHTOBaHUS, 4YTO cocTaBiaseT okoJio 10%.
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TPAHCIAUCHUIIJITHAPHI 3ACA/IM EKOHOMIKHU 3HAHb

ExoHOMIYHMI pPO3BUTOK OYIb-sKOI KpaiHM y 21-My CTOJITTI MOBHICTIO
3aJ€XKUTh BIJ PIBHA IMO3UIIIOHYBAHHS HAa CBITOBOMY PHHKY 3HaHb HAayKOBO-
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TEXHIYHOI MPOAYKIIii, 1110 BUPOOJISETHCS ii HAlllOHAJIbHUMHU BUpOOHUKaMHU. | 11e
MIATBEPKYE MEpEekKElLeHTpUYHa (a3za eBoIoLii, y SIKy CBIT BCTYNHB, 1 fKa
(GYHKIIIOHAJIBHO PEATI3yEThCS HA 3acajiaX TPaHCAUCIUIIIIHAPHOI B3aEMOIIT YCiX
iHpopMalIiiHuX pecypciB 1 mporeciB [1], 1O YTBOPIOIOTh I1HTEPAKTUBHY
MaByTUHY, y CEPEJOBHINI SKOi 3a0e3MeuyeThCsl HAKONMWYEHHS HAayKOBHUX Ta
HAayKOBO-TEXHIYHMX 3HaHb Ta iX IHTerpoBaHa oOpoOKka, peani3yloThes
KOMYHIKaIll] Ta NIATPUMYIOThCS POLIECU MPUUHATTS pillieHb. Aje 1HpopMaliiiHi
pecypcu, siKi penpe3eHTYIOTh HAyKOBO-TEXHIYHY MPOAYKIIIO, BIIHOCSATHCS 10
KJIacy CJIa0OCTPYKTYPOBaHMX, a 3a CYKYIHICTIO Ta XapaKTEpOM BUKJIAAy - 10
kinacy Benukux Jlanux (Big Data) [2]. Yci BOHH TakoX XapaKTepU3YIOThCA
0araToacrnekTHICTIO Ta MHO)KUHHUMU JJATEHTHUMH 3B’ SI3KaMU TOLIO.

["'0J10BHUM MPOSIBOM 3a3HAYEHOTO SIBUIIA € CTAHOBJICHHS! €EKOHOMIKHU 3HaHb
(knowledge economy) [3, 4], sika popMyeThCSI HA OCHOB1 TPaHCAUCHIUIIIIHAPHO
3B A3aHUX MDK CO00I0 MpoIEeciB BUPOOHUITBA, OOpOOKH, 30epiraHHs,
pPO3MOBCIO/DKEHHSI Ta BHUKOpHUCTaHHS 1H(GopMalii 1 3HaHb. | 3apa3 Mu
CIIOCTEpITAaEMO, SIK y MPOBIJHUX KpaiHaX CBITY PO3rOpPTaAIOTHCS KOTHITUBHO-
KOMYHIKaTHUBHI CII€Hapili B3a€MOJIl y Tajy3l CTBOPEHHS Ta 3aCTOCYBaHHS
Cy4aCHHMX TE€XHOJIOTIYHHUX PIIIEHb, HA OCHOB1I KOHCTPYKTUBHOIO BUKOPUCTAHHS
PO3MOJICHUX CUCTEM 3HAHb Ta BIJIMOBIIHOT HAYKOBO-TEXHIYHO1 mpoaAyKilii. [e
O3Hay4ae, 10 KOTHITUBHE-KOMYHIKATHUBHI CLEHapii B3aeMoAli y BcCiX cdepax
€KOHOMIYHOI JISJIbHOCTI (BUPOOHMIITBO, IIOCIYTM TOIIO) TaKOX IIJIKOM
3aJIeKaTh BiJl COPOMOXHOCTI OOpOOISATH Cy4dacHI 3HAaHHS, ¥ KOMILJIEKCHO
BUKOPUCTOBYBAaTH B)K€ HakomuyeHi 1H(opmaniitHi pecypcu. Tomy crae
3pO3yMUINAM, 11O MOJAJBIINI PO3BUTOK €KOHOMIKH 3HaHb, IK CHCTEMHOI OCHOBHU
PO3BUTKY BaJIOBOTO HAIIOHAJIBHOTO MPOAYKTY Ta BajJOBOr0 HAILIOHAJIBHOIO
J0XO0ly, Y CBITI B LIJIOMY, i OCOOJIMBO y HAIIOi KpaiHi, IPAKTUYHO MOBHICTIO
3aJ€XUTh BIJ TOr0, HACKUIbKM e€(QeKTUBHO OyJe peanizoByBaTUCsA 1
BUKOPUCTOBYBATHCS BIJIIOBIJHA HAYKOBA Ta HAYKOBO-T€XHIYHA MPOIYKIIis.

Buxoasuu 3 BUIIEHABEIEHOT0, BU3HAYMMO OJHMH 31 TOJOBHHUX IOCHIIIB
€KOHOMIKM 3HaHb — HEBIJl €EMHICTh TPAHCAUCHUIUIIHAPHO 3B A3aHOTO 3
(yHIaMEHTAJIbHOIO Ta MPHUKIAJHOK HAYKOK TEXHOJOTIYHO pPO3BUHYTOIO,
BUCOKONIPOJAYKTUBHOIO BHUPOOHUIITBA, SIKE 3a0e3meuye MiJBUIIICHHS PI1BHIB
IHHOBAIIMHOCT1 Ta YIPABIIHHA KUTTEBUMU IIUKJIAMU TMPOJAYKTIB Ta MOCIYT, IO
BUPOOIAIOTECA. M y IbOMy mpoleci OZHMM 3i CTpaTeridyHMX HampsSMKiB
TPaHCAUCUUILIIHAPHOI 1HTETpallli HayKu Ta BUPOOHUIITBA € BUSBJICHHS 3HAHb,
AK1 COPUSIOTh PO3BUTKY CYYaCHUX TE€XHOJIOTTYHUX PIIIEHbD.
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TobTo BUHHMKae mnpoOiremMa e(EKTUBHOIO BHUPIMIEHHA  CKJIAJHHUX
MPUKJIAJHUX 3aB/aHb, MOB’S3aHUX 13 HEOOXIJHICTIO AHAIITUYHOI OOPOOKH Y
CTUCJI TEPMIHU 3HAYHUX OOCSTIB PI3HOPIIHOI 1H(OpMalLIi, [0 MalOTh MEBHY
JOCUTh BHCOKY HAyKOBY, HAYKOBO-NPHUKJIAJHY Ta MPAKTHUYHY 3HAYUMICTh IS
O0OpPOHHOI'O PO3BUTKY KpaiHU. Po3B’s3aHHA 1i€i OpoOJieMH JICKUTh Y
HaIpsMKax, OB’ I3aHUX 31 CTBOPEHHSIM T4 BUKOPUCTAHHSIM KOTHITUBHHUX 3aC001B
00poOku 1H(pOpMaIllii, K MAaCUBHOI CHUCTEMH MEPEKEBUX 3HaHb, IO 3JIaTHI
00pOoOJIAITU PO3MOAINICH], MYJbTUTEMATUUYHI, BEJIWKI MAaCHUBU JIaHUX Ta
1H(QopMalllitHI pecypcH 3 pi3HHX rainy3eu 3HaHb. [Ipu nbomy Tpeba BpaxoByBaTH,
110 3a3HAYCHI1 PECYpPCH MarOTh 3HAYHY KIJIbKICTh MIKIUCIUIUIIHAPHUX 3B’ SI3KIB
Ta CTBOPEHI Ha OCHOBI BHKOPUCTaHHA PI13HUX 1HGOPMALIHHUX TEXHOJIOTIN 1
CTaHIapTiB.

Hocuth 00’eMHa 3a 00CATOM HOMEHKJIATypa CY4aCHHX TEXHOJIOTTYHHUX
pIIIEHb Ta iX CUCTEMHUX KOMIIOHEHTIB Yy Taly3sfX BUPOOHHUIITBA Ta HAJaHHS
MOCJIYT TTOTPEeOy€E 3aCTOCYBAHHS CydacHHUX 1H(OpMaliiHO-aHAIITUYHUX 3aC001B.
Ile mnoTpiOHO s ekcnepTiB Ta (axiBIiB, fAKI BIAMNOBIIAIOTH 34 BECh
TEXHOJOTTYHUN LUK, 1 1€ MOTPIOHO JJI PETYIATOPIB €KOHOMIYHOI B3a€MO/III,
110 SIKUX BIIHOCSTHCS (PiCKaJbHI CTPYKTYpH, OaHKIBCbKA CUCTEMa, 3aKOHOTBOPUI
Ta BHUKOHAaBYl OpraHd JEpKaBHOTO yIOpaBiiHHA Tomo. Bxkaszani 3aco0u
peaTi3yIOThCS Ha OCHOBI 3aCTOCYBaHHSI KOTHITUBHUX [T-TeXHOOT1H, SIK1 31aTHI
3a0e3ne4uTH Npo@iabHUX eKCHepTiB Ta PpaxiBiiB 1HGOpMaLITHO-aHATITHYHUMHU
3aco0aMu OIIHIOBaHHS BIJIMOBIJAHOCTI 1X CTaHIB CyYaCHMM BHUKJIMKaM, Ta
BU3HAUYUTHU PU3UKHA BUKOHAHHS BUPOOHHMKAMU Ta MOCTAYaIbHUKIB IMOCIYT CBOIX
MOIaTKOBUX 000B’A3KIB.

Lle 3a0e3neuye epeKTUBHY MIATPUMKY, 3 pi3HUX OOKIB, IPOLECIB PO3BUTKY
BUPOOHMIITBA Ta TOCIYT, SIKI CYTTEBO 3aJ€XKUTh BIJ PIBHIB HNPUHHITTA
palioHaJbHUX PINIEHb Ha OCHOBI aHadi3y, OI[IHIOBAaHHS Ta BUKOPHUCTAHHS
HAayKOBO-TE€XHIYHOI MPOYKIIli. 3aC00H, Kl CIPOMOXKHI HIATPUMYBATH MPOLIECH
KOHCTPYKTUBHOTO BUPIIICHHS BKa3aHUX MOPOOJEM, HOCSATh KOTHITUBHHI
XapakTep Ta BHU3HAYAIOTHCA HA OCHOBI PO3B’SI3aHHA HACTYNHUX KaTeropiu
KOTHITUBHUX Me€Ta3zajad — CTPYKTypu3alli; aHami3y/BUAIIEHHA NIpoOJeMu;
kiacudikaiii; cuHTe3y; BUOOpy Tomo. Ha iXx OCHOBi, Ha KOXXHOMY eTami
KUTTEBOTO LMKIY Ta MIATPUMKH MPOIECIB BUPOOHUITBA, 3a0€3MEUYyETHCS
OI[IHIOBaHHSA PIBHIB 1i PYHKIIIOHAILHOCTI Ta BIANOBIHOCTI CY4YaCHUM BHKJIMKaM
Ta pu3ukaM. KOrHITHBHI 3ac00M 3a0e31euyloTh BUSBICHHS Ta BUKOPUCTAHHS
yCl€l KOHTEKCTHOI 3B’SI3HOCTI 1HTErpOBaHOro 1H(OPMAIIMHOTO MHPOCTOPY, y
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AKOMY HAaKONHYYIOTHbCS HAPATHUBHI OMUCH YCIX BUJIB MPOJYKIII Ta MOCHYT.
B3aemonis ekcriepTiB Ta (axiBLiB 3 IHTETPOBAHUM HapaTHBOM OMUCIB MPOAYKIII1
Ta MPOIIECIB i1l BUPOOHUIITBA, PEATIZYETHCS HA OCHOBI KOTHITUBHUX 3aC0O01B, SIK1
3a0e31euyl0Th TPAHCAUCIUILIIHAPHI MEPETBOPEHHS YCIX JTOKYMEHTIB, 11O LEH
HapaTUB CKJIAJIal0Th, B IHTEPAaKTUBHUI BUI.

[IpencraBieHHsl TOKYMEHTIB Yy BUIJISJI HapaTUBIB, IO SIBJISIOTH COOOIO
MOCJIIOBHICTh BHKJIaJly OMNHUCIB (aKkTIB 1 MOJIM, SK IEBHUX OO0 €KTIB, Y
TEXHOJIOTIYHOMY JIOKYMEHTI1, BU3HAYA€E iX K MACUBHI CUCTEMU 3HaHb. OHAK HaJ
yciMa o00’€KTaMM TEKCTOBHMX HapaTUBIB MOXXHA BHU3HAUYUTH MPOLELYpPH
BUIIJICHHS OMKUCIB IIUX (PAKTIB 1 MOAIN Y BUIJISI OKPEMUX KOHTEKCTIB. Toal Mu
OTPUMYEMO MHOXKHUHHU 00’ €KTIB, SIKI € KOHIIENITAMHU, Ta MHOKUHHU 00’ €KTIB, SIK1 €
kiacaMu. Take po3OHUTTS HapaTUBHOTO TEKCTY Ha CKJIAJOBI — KOHIIENT, KJiac,
KOHTEKCT, CEHC TOIII0, BU3HAYAE 1X 3JaTHICTh 10 B3a€EMOII.

3[aTHICTh CKJIQJIOBUX 1HTETPOBAHOTO HAPATUBY TEXHOJOTTYHUX OIHUCIB 10
B3a€MO/I11 OyIbMO BU3HAYATH SIK JUCKYPC, 110 € KOTHITUBHO-KOMMYHIKaTUBHUM
aKTOM, SIKHM OJTHOYACHO peajizye OaueHHs peajJbHOro CBITY Ta MOTO ySIBJICHHS.
OnHi€r0 13 BIIACTUBOCTEN JUCKYPCY € MOKJIMBICTh B1I0OpaXkaTH 3B'I3HICTH JBOX
i Ounbin HapaTuBiB. HasiBHICT BepOaibHO aKTUBHUX KOTHITUBHHMX HPOLEIYP
00pOOKM 3HAHb, fAKI 3a0€3MEUyIOTh IX CHCTEMaTu3allilo, a caMe — aHali3,
CTPYKTYypH3allito, Kjlacuikaliito, KpiTepiamizalliro, CHHTE3 i OL[IHIOBAaHHS TOIIO,
BU3HAYAETHCA SIK HApAaTUBHUM JUCKYypC [1].

TakuM YMHOM OIEpalioOHAJbHICTh EKOHOMIKM 3HaHb (QOPMYEThCS Ha
3acajax (YHKUIOHAJIBHOCTI TPAHCAMCUUILUIIHAPHOIO HAPATUBHOTO AUCKYpPCY,
AKAM KOHCTPYKTUBHO BHU3HAYA€ KOTHITUBHY METAIpOLEAypy 0OararoeTamHoro
MOCJIIIOBHOTO TEPETBOPEHHSI TMEPBUHHOI CTPYKTYpU YCIX HapaTUBIB B
OHTOJIOTIYHUIN BUTJISIT HA OCHOBI BHUJIJIEHHS MEBHUX TAaKCOHOMIYHMX CHUCTEM
B1100pa)KeHHS 1€papXiil B3aeMO/I11 €KCIIEPTIB Ta BIAMOBIIHUX TOKYMEHTIB. Taka
npoueaypa 3ade3neuye aBTOMaTHYHE IEPETBOPEHHS TEKCTOBOTIO HAPATUBY, KU
BU3HAYAETHCS YMOPSAKOBAHUMHM HA OCHOBI NEBHUX MPaBUJI CUHTAKCUCY, SKI
3aJ1aI0ThCS HaJl KOHIIENTAMHU, 1110 CKJIaJIal0Th TEXHOJIOT1YHI JJOKYMEHTH Y BUTJISII1
TaKCOHOMIM, T€3aypycCiB 1 OHTOJIOT1M, Kl MalOTh MI)KKOHTEKCTI 3B’ SI3KH.

Takox crnpaBenyivBe TBEPIKEHHS, 110 (PAKTUYHO TAKCOHOMIsl OYIb-SIKOTO
JOKYMEHTY BU3HaYa€ HaApaTUBHUU TUCKYPC M1 TEKCTAMHU, IK CACTEMaMH 3HaHb.
binpm  TOro TakcoHoOMif, SK CEMaHTHU4YHA CTPYKTypa MpeACTaBICHHS
HApaTUBHOTO TEKCTY Y SIKOCTI CUCTEMU 3HaHb, BHUSBIISE Y HAPATUBI MHOXHUHY
TIMEPBIACTUBOCTEM, a came — a) pediekcis, sAKa peaidye NPUHIUIU
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IHTErPOBAHOCTI, CHUCTEMHOCTI Ta 3abe3neuye IUIICHICTh 1X TOBEIIHKU; O)
pEeKypcis, 10 peali3ye KaTeropio NOBTOPIOBAHOCTI (POPM iX omepaiioHaIbHOIO
BiJOOpaX€HHS MiJl Yac aKTHBAIlll, B) PEAYKIIis, HA OCHOBI SIKOI peali3yeThCs
NPUHIMN JeKoMIo3uiii mux (popm. BkaszaHi rinepBiaacTUBOCTI 3a0€3MEUyIOTh
(¢hopMyBaHHA TapMOHIHHOIO 1H(OPMAIIKHOTO TMPOCTOPY E€KOHOMIKH 3HAHb, Y
SKOMY peai3yeThcsl 30ajlaHcoBaHa B3a€MO/IIsl BUPOOHUKIB Ta MOCTavyaIbHUKIB

MOCJIYT 3 OJTHOrO OOKY Ta PEryiasiTOPHUX OPraHiB 3 1HIIOTO.
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AJITOPUTM OYEBUJTHOCTI: HOI'O CTAHOBJIEHHS TA 50
POKIB PO3BUTKY

[IpucBsiueno 50-piuuro orosiomieHHs akajgemikom B.M. I'mymkoBuMm B
poboti [1] mporpamMu JOCHIPKEHb 3 aBTOMAaTH3allli MOIIYKY JOBEACHb B
MaTtemaTuill mij Ha3zporw Asnroputm OueBuaHocti (AO). HaBegeHo oCHOBHI
nepioan BUKOHaHHS mporpamu AQO. Bka3yroTbCs BCl JOCTIIHHUKH, IO MAIOTh
MpsMe BIJIHOLIECHHS 40 PO3BUTKY 1 peani3aiii AO. (3a Outbmmmu geransamu 3 AO
10 2010 poky mu BigcuinaeMo 1o [2].)

Ilepwi kpoxu (1962-1970). IlouaTok NOCHIKEHB 3 aBTOMATHU3all11 OIITYKY
JIOBEIeHb B YKpaiHi MOXKHa BiJHeCTH 10 1962 poky, komu B.M. I'mymikos
iHimiroBaB B IHctuTyTi KibepHeTuku (IK) AH YPCP BianoBigHi J0CIKEHHS,
3alpONOHYBABIIM Tporpamy, mo orpumana B 1970 p B [1] Ha3zBy Anroputm
OueBugnocti. 3 camoro noyarky B.M. I'nymkoB opieHTyBaB po3poOHUKiB AO
Ha OJIHOYACHE MPOBEJICHHS TOCHIIKEHb (1) 3 CTBOPEHHS npupooHoi hopmanbroi
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MO8 ISl 3alIMCY MaTEMAaTUYHUX TEKCTIB, 110 CIIPUUMAIOTHCI KOMIT'TOTEPOM, B
3BUYHOMY ISl JIFOJJMHU BUIJISLAL Ta (2) 3 po3poOI1ll €BOIOLINHO PO3BUBAEMOTO
MOHSATTS 04eB8UOHOCMI MAWUHHO20 KPOKY 00B8COEHHL.

VYBara mepmoi rpynu gociigHukiB (B Aky Bxoauiu @.B. Anydpies,
3.M. Acenbaepos, B.B. Koctupko 1 A.I. Manamonok) Oyna CKOHIIEHTpOBaHa Ha
BupimeHHi (1) 1 (2), Buxoas4u 3 aHajaizy MaTeMaTUYHUX TEKCTIB 3 T€Opii Ipyrl.
B pe3ynbraTi, curHaTypa MOBM IEPIIOTO MOPAAKY Oyiia 30aradeHa JACIKUMHU
TEOPETUKO-MHOKMHHUMH KOHCTPYKIISIMH, a 3 aHa13y JOBEJEHb OyJia 3ajyyeHa
Tak 3BaHa npoueaypa IIBII, npu3HaueHa Ji1 BCTAaHOBJICHHS BUBIJAHOCTI B
KJIAQCUYHIM JIOTII MEepIIOro NopsaKYy.

Ilouamok 6e3nocepeonix pooim no AO (1971-1975). Ilicas nosiBu poOOTH
[1], 8 1971 poui B.M. I'nymikos iHimitoBaB ctBopeHHs B IK HOBOI (npyroi) rpynu
110 aBTOMATH3allli MOWYKY JI0BeAEHb mig KepiBHUITBOM B.I'. bonnapuyka, sikuii
oy no mworo 3aBigyBaueM Bigauty CKb MMC IK AH VYPCP 3 po3pobku
nporpamHoro 3abesnedeHHss EOM cepii "MUP". Jlo HOBOi rpynu yBIMIUIH
K.II. Bepuunin 1 A.l. [lertsproB, BUIyCKHUKHU Kadeapu MaTeMaTUYHOI JIOT1KA
MY, 1 O.B. Jlaneuskuit 1 H.II. MansoBanuii, nepii BUNYCKHUKH Kadenpu
teopetnuHoi kioepHeTukn (TK) KuiBcbKOro HaiioHaJIbHOTO YHIBEPCHUTETY
(KHY). (ITi3nime no nHux npuenHaBcs O.I1. XKexepyH, TakoX BHUITYCKHHUK
kadpenpu TK.) Jlpyra rpyma, He3aldeXHO BiJ TNEpIIOi, Moyaja TEOPETUYHE
omnpaitoBans noctapiaeHnx B.M. ['mymkoBum npooaem.

VY 1972 poui B.I'. bogHapuyk cepiio3HO 3aXBOpPIB 1 JO KIHIISI CBOIX JHIB HE
MIT 3aiiMaTUCs HAYKOBOIO JisuibHICTIO. OOMABI rpynu Oynu o0'enHaH1 B OJHY, 1
BOHM OOHMB1 CITIIBHO MpalfroBainu no peanizauii AO no 1975 poky, Koy 3 pi3HUX
MPUYYH YJICHHU NEepUIOi IPYyNU HE IPUIUHUIA CBOIO POOOTY HaJ MPOEKTOM.

Jlo mouarky 1975 poky nans BupimeHHs (1) Oyna pospoOiieHa
pPOCIICbKOMOBHA BepClisl MpUpPOJHOi (opManbHOI MOBH 3 abpeBiaTryporo TL
(Theory Language) [3], 110 Ja€ MOXKJIMBICTh 3alIUCYBaTH MaTeMaTUYH]1 TEKCTHU B
3BUYHOMY JIJIs JIFOJUHU BUTJIS1 1 B KOPEKTHIM, 3 MaTeMaTUYHOI TOYKHU 30pY,
dopmi. Illo x crocyeTbcs (2), To Oyja0o MNPOBEIECHO P MOCHIIKEHb, 110
CTOCYIOTBCA SIK PO3BUTKY PE3OJIOMINHOI TEXHIKH, TaK 1 CIEIlaJbHOrO
CEKBEHUIMHOTO Qopmanizmy.

B oOnacti pe3osoniiiHuX METOJIIB OyB PETEIbHO BUBYEHUN AITOPUTM
yHi(ikamii Ta po3poOJieHI HOBI CTparerii Jjis CUCTEMM IOUIYKY BHUBEICHHS
"pezomronis  + mapamonyisAmis'. A UL CEKBEHI[IMHUX METOJIB  OyB
3alpONOHOBAHUN TIAXiJ, 3aCHOBAaHUM Ha HOBOMY IMOHSTTI JOMYCTUMOI
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M1CTaHOBKHU, BIAMIHHOMY BiJl T€HIIEHOBCKOT'O Ta KAHT'€POBCKOT O, 1110 JI03BOJIUIIO
ICTOTHO TIJABUIIATH €(QEKTUBHICTh TMOIIYKY BHUBEJAECHHS B CEKBEHI[IMHUX
YHCJICHHSIX 0€3 MPOBEACHHS CKOJIeMI3allii.

Pociucokomosna cucmema CAH (1977-1992). 'Y 1976 pomi OyB
CIIPOEKTOBAHUN HAOIp IHCTPYMEHTAIbHUX 3ac00IB, M0 J103BOJUB B 1977-1978
pokax peanizyBatu Ha €C EOM cuctemy oOpoOKHu MaTeMaTUYHUX TEKCTIB, SAKOi
B 1980 p B.M. I'nymikoB naB Ha3By Cucrema ABromaru3ailii Jlosenens (CA/l)
[4]. Bnepmie cucrema Oyna noka3zana B 1978 poui B KueBi Ha Bcecoroznomy
cumno3ziyMi "MICKyCCTBEHHBId HMHTENJIEKT W aBTOMATHU3allMsl UCCIIEJOBAHUM B
Maremaruke". Cucrema crpaBuiia XOpOUIe BpaXKEHHS HA YYaCHUKIB CUMII031yMYy,
1 sk cama cuctema CAJl, Tak 1 ii po3pOOHHKH OTpUMAaIu BCECOIO3HE BU3HAHHS.
(Y 1977 poui B rpyny Oynu BriroueHi M.K. Mopoxosenp Ta B.B. ATosH,
BUITYCKHHUIIl MEXaHiKo-MareMatudHoro akynsrery KHY.)

3 1979 no 1983 poku nnpoBoauiacs aociigHa ekcruryartaiis cuctemu CAJl.
Ha mouarok 1984 poky m'Th mepuiux 4ieHiB Apyroi rpynu MOMIHSUIM Micle
cBoei poootu, 1 Tinbku M.K. Mopoxoseus Ta B.B. AtosiH, a, mi3Himie, 1ie
T.A. llleBemok Ta O.0O. Bacuiib4eHKO TPOAOBKYBAIH MIATPUMYBATH PO3BUTOK
cuctemu CAJl, sika, micas BuBeAeHHs 3 ekcruyartaiii EC EOM, B 1992 pori
MPUNMHUJIA CBOE 1CHYBaHHS.

Anenomoena cucmema SAD (1998-2008). Jocnipxenns 3a nporpamoro AO
Ooynu BiiHOBJIeH] B 1998 poui Ha kadenpi TK micist Toro, sik O.B. JIsneupkomy
(ciBpoOiTHUKY Kadeapu 3 1983 mo 2015 pokn) 3anponoHyBaiu CTBOPUTH IPYITY
s ydacti B IHTtac-mpoekti "Rewriting techniques and efficient theorem
proving" (1998-2000). V uwo rpymy, kpim O.B. Jlsneupkoro, yBIAILIH
A.lL. lertaproB, M.K. Mopoxogenb, K.I1. Bepmunin, a Takox A.FO. [lackeBuu,
ctyaeHT ¢akynbrery kibepHetukn KHY. B pamkax mnporo mnpoekty Oyio
BHUPIIIEHO CIPOEKTYBATH 1 peajli3yBaTH aHIJIOMOBHY MOAM(DIKAII0 CHUCTEMU
CA/l, ane Ha HOBOMY piBHI po3yMiHHA AQO 1 CydacHUX JOCSATHEHb B 00JacTI
1H(pOpMaLIITHUX TEXHOJIOT1H.

B xoni BukoHaHHs I[HTac-mpoekTy i yKpaiHCbKMMHM Yy4dacHUKaMu OyB
po3pobiieHuit anriaoMmoBHa Mmoaudikaiis MoBu TL, nazBana ForTheL (Formal
Theory Language) [5], 1 Oyna icrorHo nominiieHa nponeaypa [IBIL], Buxoasuu 3
TaKUX BUMOT 10 Aeaykiii B ctuii AO: cuHTakcuuHa (opma BUXIJHOI 3aaadi
MOBUHHA OyTH 30€epekeHa, MOILIYK BHUBOJAY MOBUHEH OYyTH LI1JIE€OPIEHTOBAHUM,
JNEyKTUBHI TEPETBOPEHHS MOBUHHI €(EKTUBHO BUKOHYBATHCS B CUTHATYpI
BUX1JIHOI TeOopii, 00poOKa piBHOCTI MOBUHHA OYTH BIJILJICHA BiJl I€AYKIIii.
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B pesynbrari, B 2001 pomi 3'ssBunacsa anrimomoBHa cucrema SAD (System
for Automated Deduction) [6] 3 ForTheL y sikocti ii BXiHOi MOBH, sKa
CIIOYATKYy, sK 1 cuctrema CAJl, Oyna npu3HavyeHa TUIbKH JJIs MOLIYKY JOBE/ICHbD,
ane mi3Hime, micas ii "mepedynoBu" B 2004 porii, BoHa BUSBUJIACS 3/1aTHOIO
BUKOHYBAaTH 1 BepU(IKaIlI0 MAaTEeMaTUYHUX TEKCTIB. [HIIOW i1 OCOOIMBICTIO
Oysio Te, o B 1l ckJax Oyiau BKJIIOYEHI HIMPOKO BIOMI NPYBEpHU, TakKi, SK,
Hanpukiaa, Vampire 1 SPASS. Ille ciin 3a3nauuntu, mio nicist 2001 poxy poboTtu
no AO Oynu niarpumani 1soma Intac-npoexrtamu: "Weak Arithmetics" (2002-
2004) 1 "Practical formal verification using automated reasoning and model
checking" (2006-2009) 3 Temi X BHUKOHAaBUSMH, [0 NpUHAMaNM y4acTh B
nepumomMy [HTac-mpoexri.

Cucrema SAD Biapa3y npuBepHyJa yBary 3axiJIHUX JOCIIHUKIB, 1 pOOOTH
[0 HIA YacTO IUTYETHCS SIK MPUKIAJ OPUTIHAJIBHOTO 1 JIOCUTH YCHIIIHOTO
MIIXOYy 10 BHUPIMIEHHS NMPOOJEeMU CTBOPEHHsS Bepu(IKaTopa MaTeMaTUYHHUX
TEKCTIB.

[Ticas 2008 poky poOOTH 3 MOJANBIIOrO BIOCKOHAJEHHS cuctemMu SAD
OyJIM 3rOpHYTI Yepe3 BIACYTHICTh (PIHAHCOBOI MIATPUMKHU. AJie BOHA J0 CUX MIp
€ OHJIalH JoCTynHOK Ha calTi "nevidal.org", 1 3 Hew MOXHa TPOBOJIUTH
PI3HOMAaHITHI CEaHCH 3 MOILIYKY JOBEJICHb TeOpeM 1 Bepudikaiii MaTeMaTUUHUX
TEKCTIB.

3 2009 poky o TenepiniHii yac po3BUTOK 17ei AO MpoBOIUBCS TUIBKH B
TEOPETUYHOMY ILIAHI 1 CTOCYBaBCS PO3POOKH 1 OOIPYHTYBaHHS MAIIMHHHUX
METO/IIB BCTAHOBJICHHS BUBIJJHOCTI SIK B KJIACUYHIH 1 IHTYILIIOHUCTCHKOI JIOTIKaX,
TaK 1 B iX MOJaJIbHUX PO3IMIMPEHHAX (IUBUCH, HANIpUKIa, [7]).

[ToBogsaun  MiJACYMOK, MOXHa CKa3zaTd, M0 1Jei, 3akKjaJeHl
B.M. I'mymkoBuM B AQO, BIMBAJIM 1 JO LMX IMIp ICTOTHO BIUIMBAIOTH HAa
MIPOBEICHHS IIUPOKOr0 CIEKTPY TEOPETUUYHUX JAOCHIIKEHb 3 aBTOMAaTu3alli
MOIIYKY JIOBEJE€Hb, TaK 1 3 PO3BUTKY MIAXOAIB 1 METOAIB IX MPaKTUYHOI
peasizarii.

CnucoK BUKOPHCTAHUX J7KepeJt
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OIITUMI3BALISA HABYAHHA HEWPOHHUX MEPE X

AKTyaJIbHiCTh J0OCJiIKeHHs1. BimoMmi MeToau onTumizalii HaBYaHHS
IITYYHUX HEUPOHHUX MEpeX He 3a0e3MevyroTh OJHOYACHO BHCOKY SIKICTh Ta
HIBUJKICTh TPEHYBaHHS. TOMY MOIIYK HOBHX METOJIB ONTHUMI3alli HaBUYaHHS
HEUPOHHUX MEPEXK € AKTYaJIbHOIO Ta MEPCIEKTUBHOIO 33/1a4€IO.

00’ eKT H0CIIKEHHSA — HEUPOHHI MEpEexKI.

IIpeaMer aocCJigsKeHHSI — TIOBHO3B SI3HI HEHPOHHI MEpEXl MPsIMOTO
MOUIMPEHHS I BUPINICHHS 3aJlad HEJIIHIHHOI perpecii, anpokcumarlli JaHuX,
kiacuikamii 300paxeHsb.

MeTa npoekTy — BU3HAYCHHSI €KCIIEPUMEHTAIBHUM IIIAXOM 3aJI€KHOCTI
MIXK XapaKT€PUCTHUKAMHU HEHUPOHHUX MEPEX Ta iX SKICHUMH NokKa3Hukamu. Ha
OCHOB1 OTPUMAaHUX CIOCTEPEKEHb CHOPMYITIOBATH 3arajbHl PEKOMEH AT 010
ONTHMI3allli HABYaHHS HEMPOHHUX MEPEXK.

st TOCATHEHHA METH HEOOX1JHO BUPIIIUTH HU3KY 3aBAAHb:

1. CtBOpUTH mporpaMmHe 3abe3neyeHHs: A 300py CTaTUCTUYHOI 1H(pOpMAILIil

PO HaBYAHHS Ta pOOOTY HEUPOHHUX MEPEK 3a KATErOpISIMU:

— 3aJeXHICTh BTPAT B1J (PYyHKIIIT onTUMI3alllil Ta QyHKIIII BTparT;
— 3aJIeKHICTh Yacy HaBYaHHA BI1J (DYHKIIIT ONITHMI3ALIIT;
— 3aJIeXKHICTh BTPAT B1Jl pO3MIPY HaBYAIbHOI BUOIPKU;
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— 3aJIeKHICTh Yacy HaBYaHHS BIJ PO3MIPY HABUAJIbHOI BUOIPKH;
— 3aJIeXKHICTh BTPAT B1JI CTPYKTYPH HEUPOHHOI MEPEXI.
2.IlpoananizyBatu OTpHMaHl JaHl: Bi3yami3alis Ta BI3yaJbHUWA aHAJI3,

MIEPBUHHMI aHa3 BUOIPKH, JTIHIMHUNA perpeciiiHuil aHami3.

3. CtBOpUTH NporpaMHe 3a0e3nedeHHs Uil GopMyBaHHS HAOOpY AAHUX PO
HaBYaHHS Ta pOOOTY HEMPOHHUX MEPEX, CTBOPEHUX HA OCHOBI BUIAKOBHUX
XapaKTEPUCTHK.

4. ITpoananizyBaTu oTpuMaHny iH(OpMaliio: Bi3yani3ailis Ta Bi3yalbHUN aHaI3,
MIEpBUHHMI aHaI3 BUOIPKH, KOPEJSLIMHNAN aHalll3, perpeciiiHuil aHami3.
Koporkuii onnc pe3yabTaTiB. Y 3B’53KY 3 BEJIMKOI KUIBKICTIO IAaHUX, SIK1

OyJM OTpUMaH1 B XOJ1 JOCHIIJKCHHS, HAaBEJIEMO JIUIIIE OCHOBHI PE3yJIbTAaTH
MEPBUHHOTO aHAJI3Y.

byno pociikeHo pe3yslbTaTh HAaBYAHHS HEUPOHHUX MEPEX B yMOBax
OCTAaTHBOI KIJIBKOCTI JAaHUX JJII HAaBYAaHHI Ta JOCTATHHOI KIJIBKOCTI €MOX
HaBYaHHS; B yMOBaX HEJOCTaTHHOI KIJIbKOCT1 JJaHUX; B YMOBAaX HEIOCTATHBHOI
KIJIBKOCT1 €M0X HaB4YaHHS. Po3risianucs Haiikpaii komO1Haii ¢GyHKIi# BTpaT
Ta ontuMizaiii. DyHkiii BTpat: mean squared error, mean absolute error, mean
squared logarithmic error, mean absolute percentage error. ®yHkiiii onTumizai:
Adadelta, Adagrad, Adam, Adamax, Ftrl, Nadam, RMSprop, SGD.

[TapameTpu Ta pe3yJbTaTH MEPIIOTO JOCIIIY: apXITEKTypa — NEPCENTPOH,
(GyHKIIS akTUBalli — JIHIAHA, KUIBKICTh emnox HaByaHHsS — 250, po3mip
HaBuyasibHOI BUOIpkH — 100 crioctepexenn, BUOIpKa reHepyBajacs Mo MnpaBuTy
vi=x;+1+0;,, ne o, — Oumi wmym. Halikpamuii pe3yabTar
MPOJEMOHCTPYBaIU Takl KoMmOiHamii QyHKIiKA: mean absolute error + Adam,
mean absolute error + Adamax, , mean absolute error + Nadam, mean absolute
error + RMSprop, mean absolute error + SGD, mean absolute percentage error +
Adam, mean squared error + SGD, mean squared logarithmic error + RMSprop.

[TapameTpu Ta pe3yabTaTy APYroro AOCIIAY: apXITEKTypa — MEepCEnTPOH,
(yHKI1S aKTUBALlIi — JIIHIAHA, KIIBKICTh €M0X HaBYaHHs — 20, po3Mip HaBYaIbHO1
BuOipku — 100 cmocTepexxkeHb, BUOIpKa reHepyBajacs mo npaBuiy y; = x; + 1 +
oy, A€ o0, — Oumil mym. Halikpammii pe3yibTaT NpPOJAEMOHCTPYBAJIM Takl
KoMO1HaIli pyHKI1: mean absolute error + SGD, mean squared error + Adamax,
mean squared error + SGD.

[TapameTpu Ta pe3yabTaTH TPETHOTO IOCIIY: apXiTEKTypa — NepCEenTPOH,
¢yHKIIS akTUBalli — JIHIAHA, KUIBKICTh enox HaByaHHi — 300, posmip
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HaBYaJIbHOI BUOIpkU — 20 criocTepexeHb, BUOIpKa IeHepyBaJiacs MO MPABUITY
vi=x;+1+0;,, ne o, — Oumil wmym. Halikpamuii pe3yabTar
MPOJIEMOHCTPYBAJIA Takl KOMO1HaIi1 ¢pyHKIIH: mean absolute error + SGD, mean
absolute percentage error + RMSprop, mean squared error + SGD, mean squared
logarithmic error + Adamax.

byno nocnipkeHO 3alieKHICTh  MIDK 4YacoM HaBYaHHS Ta (PYHKIIEO
ontuMmizamii. Posrmsimanucsa taki ¢yskmii ontumizamii: Adadelta, Adagrad,
Adam, Adamax, Ftrl, Nadam, RMSprop, SGD.

[TapameTpu Ta pe3yabTaTH YETBEPTOro AOCiny: (yHKIs BTpaT — mean
absolute error, apxiTekTypa — nepcentpoH, (yHKUIS aKTUBAIli — JHIKAHA,
KIJIBKICTh €110X HaByaHHs — 10, po3mip HaBuanbHOI BUOIpKH — 10 ciocTepexeHs,
BUOIpKa TeHepyBajacs Mo mnpaBuwily y; = Xx; + 1+ og;, ne o — Oumi mym.
Pesynbratn gocmimy: Adadelta — 0.545 (c¢), Adagrad — 0.491 (¢), Adam —
0.614 (c), Adamax — 0.580 (¢), Ftrl — 0.499 (c¢), Nadam — 0.712 (¢), RMSprop —
0.572 (¢), SGD — 0.488 (¢).

byno nmocnigkeHo 3aleXHICTh MDK BTpaTaMd Ta PO3MIPOM HaBYaJbHOI
BUO1pKU. Po3risganucst HaB4ajabH1 BUOIPKHU pO3MIPOM B1J1 S 110 45 CIIOCTEPEKEHD
JUIS I’ SITOTO Jociiay 1 Bijg S5 g0 245 — Ajist mocToro.

[TapameTpu Ta pe3yJabTaTH I’ SITOr0 AOCHINY: (GYHKIS ONTHUMI3alll —
Adam, ¢yHkuis BTpar — mean absolute percentage error, apxiTekTypa —
nepcenTpoH, (yHKIS akTUBallli — JiHIHHA, KUIBKICTh €nox HaB4yaHHs — 20,
BUOIpKa reHepyBajacs MO MIpaBuiy y; = 6x; +4 + o;, n1e 0y — OUIMA 1IyMm.
PesynpraTtu gocnigy: piBeHb BTpaT MOCTYIIOBO Majaae AJjisi BUOIPOK PO3MIPOM BiJ
5 1o 30 crioctepekeHb, MICs Y0ro CTadLI3y€eThCS.

[TapameTpu Ta pe3ysibTaTH MIOCTOTO AOCHIAY: (PYHKIIS ONTUMI3amli —
Adam, ¢yHkuis BTpar — mean absolute percentage error, apxiTekTypa —
OaraTomapoBuil mepcenTpoH (2 npomapku, 3 HEMPOHU B IEPIIOMY HPOIIAPKY, |
HENPOH — B Apyromy), GYHKIIIS aKTUBAIll] — JIIHIMHA, KIJIbKICTh €110X HaBUaHHS —
20, Bubipka reaepyBajacs no npasuinyy; = X; + 2 + g, ne X = 4x, + 2x, + x5,
o — Oumii mym. Pe3ynbTaTtu AocChiAy: piBEHb BTpaT HE CYTTEBO KOJIMBAETHCS
HAaBKOJIO cepeaHboro (£ 2%), nucnepcisa NOBUILHO 3MEHINYeThes. KapaunanbHa
BIAMIHHICTh pe3yJbTaTiB MDK JBOMa JOCJIJIaMHU 3yMOBJIEHA KUIBKICTIO
perpecopiB B MpaBuJll reHepailii BUOIpKH.
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byno nociikeHO 3aleXHICTh MiIXK 4YacoOM HAaBYAaHHA Ta pPO3MIPOM
HaBYaJIbHOI BUOIpKHU. Po3riisiganucs HaBUaibHI BUOIpKU po3MipoM Bija S5 10 345
CIIOCTEPEKEHb.

[TapameTpu Ta pe3yabTaTH ChHOMOIO JOCHINY: (DYHKIIS onTUMIi3amli —
Adam, ¢yHkuis BTpar — mean absolute percentage error, apxiTekTypa —
nepcenTpoH, (yHKIS akTUBallli — JiHIHHA, KUIBKICTh €nox HaB4yaHHs — 10,
BUOIpKa TeHepyBajacs Mo MNpaBunyy; = 6x; +4 + g;, n1e 0; — OUMN 1myMm.
Pesynpratn pocnigy: Yac HaBUYaHHA TOCTYIIOBO 3pOCTA€ 3 TMOCTIMHUMH
koiuBaHHsAMH. Ha rpadiky, 3 mNOOMIK 1HIIUX, BHUPI3HAIOTHCA JIEKLIbKA
HAMOUIBIIUX TIKIB, K1 BIAXWISIIOTHCS B1J CepelHbOro mpuodiausHo Ha 0.7 (c).
Bonu crnocrepiratotbcsi npu 3017bLI€HH] po3Mipy BUOIpkH Ha KoxkHi 100-150
CIIOCTEPEKEHb.

Byno nocnimkeHo 3aJeXHICTh MK BTpaTaMu Ta KIJIbKICTIO MPUXOBAHUX
MpoIIapKiB HEHPOHHOI Mepexi. Po3risganucs HEMpOHHI MEpeki 3 KUIbKICTIO
npuxoBaHux npouapkis Big 0 go 19, pynkumii ontumizamii: Adam, Nadam, SGD,
RMSprop, Adamax, Adagrad.

[TapameTpu Ta pe3yabTaTH BOCBMOTO JOCHIAY: (YHKIIS BTpaT — mean
absolute percentage error, apxiTekTypa — OaraTomapoBuil NEPCENTPOH, PYHKIIISA
aKTUBAIlll — JIIHIAHA, KIJTBKICTh €M0X HaB4aHHs — 30, po3Mip HaB4YaIbHOI BUOIPKHU
— 45 cnocTtepexxeHb, BUOIpKa TeHepyBajacs 1o npaBuwiyy; = 6x; + 4 + a;, 1e o;
— Oumnii mym. Pesynbratu nocniny: Adam — nocTynoBe 3HWKEHHS BTpaT NpHU
CTPYKTYpl HEMPOHHOI Mepexi 3 KiabKicTI0 mpomrapkiB Bijg 3 m1o 10, Nadam —
pI1BEHb BTpaT MOBIJIBHO POCTE MpHU 30UIBIIEHH] KiIbKOCTI mpomapkiB, SGD —
p1BEHb BTpAT WIBUIKO POCTE MpH 30UIbIIEHHI KUIBKOCTI npoiapkiB, RMSprop —
pIBEHb BTpAT HE CYTTEBO KOJMBAETHCA HABKOJIO 2%. Adamax — piBeHb BTpaT HE
CYTTEBO KOJUBA€Thcsl HaBkoio 1%, Adagrad — BTpatu magatoth 3 1 mo 7
npomapkiB 3 KoauBaHHsIMHU £ 20%.

BucHoBku:

—  byno cTBOpeHO mporpamHe 3a0e3nedyeHHs g 300py CTaTHUCTUYHOIL
iHpopMallli Tpo HaBYAHHS Ta POOOTY HEUPOHHUX MEPEXK 3a BUIIEBKA3aHUM
KaTeropisiMu;

—  byrno mpoaHani3oBaHO OTpUMaH1 JaHI METOJaMH Bi3yalIbHOTO aHami3y,
MEPBUHHOTO aHANI3y BUOIPKH, JIHIMHOTO PErpeciiiHOro aHamizy;
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— Bbyno cTBopeHo nmporpamMHe 3a0e3neueHHs 1t GOpMyBaHHS HA0OPY JaHUX
PO HaBYAHHS Ta poOOTY HEMPOHHUX MEPEK, CTBOPEHUX HA OCHOBI BUIAIKOBUX
XapaKTEePUCTHK;
—  byrno mpoaHani3oBaHO OTpUMaH1 JaHi METOJaMH Bi3yalIbHOTO aHami3y,
MEPBUHHOTO aHaNI3y BUOIPKH, KOPEIALIMHOTO aHANI3Y, PErpeCciiiHOro aHalizy;
- byno po3po0iieHO HEUpOHHY MeEpexy s ONTUMI3allli HaBYaHHS
HEUPOHHUX MEPEXK.

DopMyJIIOBaHHS  y3arajJlbHEHUX  PEKOMEHJAIli 100  ONTUMi3alli

HaBYaHHS HEUPOHHUX MEPEXK — HACTYIMHUM €Tan HAIIOro JOC1IKEHHS.
CnucoOK BUKOPHCTAHHUX [ZKepeJt
1. Chollet F., Deep Learning with Python / URL: http://surl.li/hyjc
2. Goodfellow L., Bengio Y., Courville A., Deep Learning / URL: http://surl.li/hyjb
3. Sra S., Nowozin S., Wright S., Optimization for Machine Learning / URL:
http://surl.li/hyjf
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[HUDPOBA I'ITIEHA: IPAKTUYHUH JIOCBIJ KHEY

[le necaTh-1’ATHAOUATH POKIB TOMY IPUKMETHUK “UUPPOBUIA’~ BKUBABCS
3 TaKUMHU CJIOBaMHM, SIK poToamapaT abo X Bijgeokamepa. HuHi Mu uyemo mpo
HU(PpPOBY IPaMOTHICTh JITHIX JIOJAEH, HUPPOBY €KOHOMIKY sIK (ax, nudpose
BpAAYBaHHSIM Yy Je€pXkaBl, NOpo 3HAHOMCTBO aOiTypieHTa 13 1U(pOBUM
ONM3HIOKOM YHiBepcuTery 1 T.a4. [lopsn 13 uuM, TepmiH «u@poBa ririeHa» i3
KOXHUM JHEM HaOyBae MOMYJISIPHOCTI, 1 3HATH MpaBUia HUPPOBOI TITIEHU CTa€
BKpail BaxauBUM. [HKOMU Jtoau, 10 He € daxiBusMu 3 [T, oTOTOXHIOIOTH J1Ba
MOHATTA - 1HGOpMaIliliHa Oe3neka Ta Hu(ppoBa ririeHa.

Tema uudpoBoi KynbTypHu, HUPPOBOI TIr1€EHU Ta 00EPEKHOTO MOBOKEHHS
13 TEXHIYHUMU 3aco0amMy Ta IPOrpaHUMHM MPOJYKTaMU HaOUpae MOMYJISIPHOCTI,
aje Mpu LbOMY HAyKOBUX Ta HaBYAJIbHUX MAaTeplajiB 3 LbOTrO HANpPsIMy HE TaK
O0arato. Ha namy nymxy umkn kHur Bosmogumupa PenopoBuya besmainoro 3
UU(PPOBOI TIT1IEHN - 11 310paHHs [[IKABUX, OPUTTHAIBHUX Ta NOBYAJIBHUX 1CTOPIM
PO CyYacHl TaJPKETU Ta NporpaMHi npoayktu. Came Ka3Ku 13 OJIHI€T 3 KHUT
uukny [1] nHaguxuynu crynentis HHI [ndopMaiiinux cuctem 1 TEXHOJIOTIA B
exonomil JIBH3 «KuiBcbkuii HalllOHAIBHUNA €KOHOMIYHUN YHIBEPCUTET IMEHI1
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Banuma I'eTbMaHa» 10 CTBOpPEHHA TeaTpaibHUX MIHIATIOP PO HU(POBY TITI€EHY.
CBOIO MTOCTAaHOBKY CTYJIEHTH MPOJIEMOHCTPYBaJIM ydyacHUKaMm [V 3aciiaHHs 3a
KPYIJIUM CTOJIOM «IHTEJIeKTyallbHI METOAM aHali3y Kibep3arpo3», 1o Oyia
opraHizoBaHa kadeapor KOMII'IOTEPHOI MaTEeMaTUKU Ta 1HQOpMalliiHOl
oesneku KHEY im. B. I'erbmana. 3yctpiu 3 aBTopom noHaa 1500 myOmikaiiiii Ta
JonuciB  mpo 1HQopmauliiiHy Oe3leKy, MNPAKTUKYIOUUM aHaJlITUKOM 3
ki0epoOe3neku Bonogumupom be3manum, 1o Bi10ynach y CTIHaX yHIBEPCUTETY
y rpyaHi 2019 poky Oyna MOTHBYIOUMM TBOPYUM 3aXOJOM HE JHIIE IS
CTYAEHTIB aJie 1 JJisl BUKJIa[1auiB YHIBEPCUTETY.

[{poropiuHuil KapaHTHUH KapJIMHAIBHO 3MIHUB BCE€ Hallle XUTTs. Yeprona
HayKoBa KoH(epeHIis kadheapu KOMIT I0TEPHOI MaTeMaTUKU Ta 1HGOpMaIiiHOi
oesneku KHEY mpoxomuna y pexumi oH-NaiiH. CTyAEHTH-TEPIIOKYPCHUKU
crieianbHocTel «Ki0epOesneka» Ta «CuCcTeMHUI aHalli3)» MIATOTYBaIM CLieHapii
3a MoTMBaMH Ka3ok besmanoro B.®D., BIA3HsJIM Ta 3MOHTYBalM JBa POJIUKHU
«Kapnioctumynsarop ta 3axuct cBigka» Ta «Ludposa ririena». 13 podoramu
CTYJEHTIB MOXXHa O3HAaOMHUTHUCh Ha caiTi kadenpu. HuHi, Ha Hamly AymKy,
OJIHUM 13 BaXXJIMBUX 3aBAaHb IS MiHICTEpcTBa LU(pPOBOi TpaHchopMarlii Ta
MIHICTEpCTBA OCBITH Ta HayKu Ma€ OyTH CUCTEMHHUM 1 TOJIOBHE HEBIJKJIATHUM
MpOoLEC HABYAHHS TPOMAJSiH YKpaiHU HE Julle HU(PPOBOI IPaMOTHOCTI alie U
OCHOBHMM IpaBujiaM HU(POBOI TIT1€HHU.

CnucoK BUKOPHCTAHHUX [ZKepeJt

1. beamaneiii B.®. [ludposas ruruena / B.®. be3mansiil. — M3gaTenbckue pemieHus.
—2017 - 602 c.

Manswk E.O., bapmak O.B., Kpax IO.B., Kacvanwk B.C., €Eppemos M.C.

M. XMeIbHUIIbKUN, M. KH1iB
eduard.em.km@gmail.com

METO/JU BI3YAJIBHOI'O AHAJII3Y TA MAILIMHHOTI'O
HABYAHHS 1151 KJIACTEPU3ALIL TA KJIACU®DIKALIT
TH®OPMAIII

Po3pobOka meroniB knacudikaiii Ta KilacTepu3allli HEeCTPYKTYypOBaHOI
TEKCTOBOI, r0JI0COBOI Ta rpadiuHoi iHQopmauli 3 ypaxyBaHHSM Bi3yallbHOTO
BU3HAUEHHSA KJIACIB Ta IIKAJIIOBAaHHS IIPOCTOPY XapaKTEPUCTUUYHHX O3HAK €
aKTyalibHOIO TpoOJsiemoro[1]. Bim3HauumMo, 10 cydacHi METOAY MAIIMHHOTO
HaBYaHHS JI03BOJISIIOTH BHPINIYBATH IIOCTAaBJEHI 3aJayl A0 IEBHOrO pPIBHSA
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3aCTOCOBYIOYM, B OCHOBHOMY, fAKICHI MOKA3HMKH TpyHyBaHHS AaHUX. Takox
METOJIM MAIIMHHOT'O HaBYAHHS JIOMYCKAIOTh 1X MOKPAUICHHS Ta BJOCKOHAJIEHHS
3aJIe)KHO BijJ crnenudikd JaHUX CTOCOBHO SIKUX BUKOPHUCTOBYIOThCA. 3BIACH
MOXHa 3pOOUTH BHCHOBOK MpPO TE€, IO HEOOXIJHO pO3po0JATH OUIbII
pPI3HOMAHITHI MIAXOAM $AKI O BHUKOPHUCTOBYBaJIM B OUIbII TOBHIH Mipi
iHpopmaTuBHICT, AaHuX. CKIagoBl €JE€MEHTH 1HQOPMATHBHOCTI,  SKI
MOETHYIOTHCSI 32 O3HAKaMHM BHKOPUCTAHHS, CKJIAIHO MiAAAl0ThCA BUSBIICHHIO
ABTOMAaTUYHO Ta BUMAralOTh BUKOPHUCTAHHS 1HTEJIEKTyaJlbHUX 3/110HOCTEN
moauHu. [Ipuyomy BizyanbHe noAaHHA 1HPOpMaLll € HalOUIbII IHPOPMATUBHUM
Ta €(PEeKTUBHUM 3 TOYKHU 30py OOpoOKM 1i JNOAMHOI0. MeToau BI3yaldbHOIO
aHaII3y JA03BOJISIIOTH MPOBOAUTH AOCIIKEHHS JAHUX 1 peaji30BYBaTH IPOILIEC
ITEpAaTUBHOTO MOKpAILEHHS MOPOLEAyp MAIIMHHOIO HAaBYaHHS LUJIAXOM
epekTUBHOr0  BKJIIOUEHHS JoauHU. Lle  103Bojsie  BUKOPUCTOBYBATHU
IHTEJIEKTYaJIbH1 MOXJIMBOCTI1 JIIOJIMHU Ta TOEAHYBATH 3 MOKIJIMBOCTAMH MalllMHU
B npoiieci “human is the loop” [1].

B nmaHoMy nocnipkeHHI TPONOHYETHCS METOJ IHTErpailii JIOJAUHU B
CHUCTEMY MAIIMHHOT'O HABYAHHS MPH K1 BOHA O0€310CepeIHbO NPUINMAE YUaCTh
B 1OOY/I0B1 Ta HaBYaHH1 MoJjieli. [HdopMalliiiHa TEXHOJIOT1sl JO3BOJIIE HABUUTH
cucteMy Kkiacu@ikaiii BUKOPHUCTOBYIOUM Bi3yaJlbHE BH3HAYEHHS KJAciB Ha
IUIONIMHI Ha 0a31 OaraTOBUMIpPHOIO INKadtoBaHHA [2]. Jlami BU3HA4YalOTHCS
HEOOXI/IHI TapaMeTPH JAOMYCTUMHUX 3MIH MEX 03HAK KJIACIB, @ TAKOX MPOCTOPOBY
HEJIHIWHICTD iX rpynyBaHHs. BizyanbHe 300pakeHHs TINEepHpoCcTOpy A03BOJISIE
MaKCHUMaJbHO €()EeKTHMBHO BH3HayaTH 1HQOPMATHBHICTh AaHUX. Buxonduu 3
IbOr0 1 BU3HAYAIOTHCA HAOOpW NaHWX, Kl (GOpMYyIOTh Kjacu. Bizyamizaiis
3B’A3KIB JIaHUX € TOJIOBHUM (PAKTOPOM BU3HAYEHHS Ta HABYAaHHS CHUCTEMU
kiacu@ikamii. BisyanbHO BU3HAUY€H1 MEXI1 KJIACIB MPOEKTYIOTHCA B MTOYATKOBUIM
0araTOBUMIPHUI TPOCTIp, BU3HAYAIOYM TAKMM UYMHOM, TpaHull kiaciB. [lpu
bOMY 30€epiraeTbCsi MakcHUMajbHa 1H()OPMATUBHICTh PO3MOALITY OO0'€EKTIB
MPOCTOPY 1 KOHTPOJIBbOBAHICTh MpoIieciB kinacudikaii. [IpoBeaeH1 nociipKeHHs
nmo kjacudikaiii HECTPYKTypOBaHOiI TEKCTOBOiI 1HGoOpMalili MNoKa3anu
e(PeKTUBHICTh 3aMPOIIOHOBAHOI0 MIIXOIY.

CnucoOK BUKOPHCTAHHUX [ZKepeJt

1. Krak I. Using visual analytics to develop human and machine-centric models: A
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Manziuk, O.V. Barmak, Iu.V. Krak, V.S. Kasianiuk // Journal of Automation and
Information Sciences. —2018. — 50 (4). — pp. 25-34.
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MOPIBHSIHHS AJITOPUTMIB TF-IDF I BM25 TA IX

MOKPAILEHHS MOMEPEJHLOI OBPOBKHU JJI151 KJIACUPIKALIIT
TEKCTIB

JIns mokpameHHsT SKOCTI KJjacu(ikalii TEKCTIB BUKOPUCTOBYETHCS
nornepenHs o0poOka marepiajis, 10 OyAyTh BUKOPUCTAHI 111 Yac Kiacudikaii.
Bubip meToaiB momnepeaHboi 0OpoOKH € AyKE€ BAXKJIMBHUM €TAOM, L0 MOXKE
CYTT€BO BIUIMHYTH Ha KIHIEBUU pe3ysbTaT. B 11l poOOTI 3alIpONOHOBAHO OTJISA]
kinacuudoro merony TF-IDF (Term frequency - inverse document frequency) [1]
ta BM25 - QyHKIIA po3paxyHKy TEKCTOBOI pEJIEBAHTHOCTI JOKYMEHTIB,
3aCHOBaHa Ha €MMIPUYHUX JAHUX MPU COPOO1 MOJIMIIUTH PE3yJIbTaTh poOOTH
kputepito TF-IDF [2]. Po3ristHemo 111 ABa MiAXO0/IH.

Hpunmun po6oru TF-IDF. TF — (term frequency) - 11e 4aCTOTHICTH CJIOBA,
110 MOKAa3y€, HACKIJIBKU YaCTO BOHO BXXMUBAETHCS B JOKYMEHTI. Y JOBrOMY TEKCTI
BXO/UKEHb TEpMiHA MOX€ OyTHM 3HAYHO OUIbIIE, HIXK B KOPOTKOMY, XOua L€
30BCIM HE O3Hauae€, 110 BiH TOYHIINIE BIAMOBIIAE boMY Kiacy. I1[o6 3piBHATH
IIAHCU JOBIUX 1 KOPOTKHUX JOKYMEHTIB, BUKOPHUCTOBYETHCS BiJHOIICHHS
KIJIBKOCT1 B)KMBAHHS CJIOBA JI0 3arajibHOI KIJILKOCTI1 CJIIB B JOKYMEHTI.

n(t;,d)

TF(t,,d) = —1""_
(t.d) S (td) > (1)

ne "(ti-d) - qucno BXomkeHb cnoBa ‘i B mokyMeHT ¢ ; 2k (lk»9) - 3aranpHa
KIJTBKICTh BCIX CITIB IOKyMeHTa ¢ .

IDF (inverse document frequency) - 3BopoTHa 4acCTOTa BXKMBAaHHSI CJIOBA B
NOKyMeHT1. BBoauThcs B (hOpMyly AJisl 3HUKEHHSI Bard 4acTo BXKMUBAHUX CHIB Yy
BuOipi. Ilicns po3paxynky TF mu oTpuManu TUIBKA YaCTOTHICTb, ajieé CJIOBa
cami o coO1 1ie piBHO3HauHI. YacTo BXXKMBaH1 NPUUMEHHHUKHU 1 CIIOJYYHUKU HE
MOXKYTh OyTH MOPIBHSHHI 32 BOXXJIUBICTIO 3 1HIIMMU CJIOBaMH, TaK SIK HE HECYTh
CMHCJIOBOTO HABAaHTAXKEHHS, TOMY, II00 MEPEepO3NOAUIUTH Bary 3HaduylIOCTI,

106



BBOAUThCS MHOXHUK IDF. PigkicHi cimoBa OTpuUMYyIOTh OilbII BUCOKY
3HAYUMICTh, a YaCTO BKMBaH1 — HU3bKY.

log(2;(d ;,b))

2. [@]b) 2)

IDF (1,,b) =

ne 2,;(4;-0)  _ sarampha kimbkicTh mOKyMeHTIB ¢y BHGipmi ©;
2:(4];8)  saranpua kinexicrs JIOKYMEHTIB ¢ , B IKUX 3yCTPI4A€THCS CIOBO
t; .

[TlincymkoBa opmyJsia BUTJISA1a€ HACTYITHUM YUHOM:

IDF (t;,b)* TF (tl.,b). (3)

Moaudikanis TF-IDF 3a momomorow BM2S5. V dyskuiro BM25
BIPOBAKEHI BUIbHI KOE(ILIEHTH, SIKI MOXKYTh IPUUMATH Pi3HI 3HaUCHHA. BoHu
M10MPaOTHCA TaK, 00 OTPUMATH HAMKpAIIUM pe3yibTaT poOOTH MOMIYKY Mij
3a3dajeriib HasBHI JaHl. JJOKyMEHTH CHOYaTKy OIIHIOIOTh acecopu, sKi 1
KaXyTh 110 MOraHo, a mo ao6pe. IloTiM Ha mijacTaBi IUX JAaHUX BUOUPAIOTh
3rajiaHi KoedilieHTH, o0 po3TalryBaTH JOKYMEHTH TaK CaMo, sIK 1€ 3pOOHIIH.

OuiHka pesieBaHTHOCTI AoKyMeHTa D 3a 3amutom Q, 1O MICTUThH CIOBA

di = 4142 4x 32 hopmysioro BM25:

score(D,Q) = 3. IDF (¢, D) * f(q;,D)* (ky +1)

i=1 F(g.D)+k *(-b+b Ly, 4)
avg dl

ne /(4:-D) - gacrora BKHMBaHHA cioBa i B JokymeHTi D; ” - 3aranbHa
KUIBKICTh CIIIB y OKyMeHTi; ¢ 4 - cepemHst JOBXXKMHA JOKyMEHTA Y BUOIPIIi;

ki i b - pineHi KoedinieHTH, HalluacTine obuparoThes k1 =2 b = 0.75 . IDF (¢;,D)
- 3BOPOTHA 4acToTa cjioBa i B 1OoKyMeHT1 D.
s IDF BUKOpUCTOBYETHCS 3ri1ajpkeHa ¢popmyJia:
IDF(q,,D) = log(N —n(g;)+0.5) 5)
n(q;)+0.5 >

ne N - 4Mca0 JMOKyMeHTIB y BuOipmi; ”(4:) - 4MCIO JOKYMEHTIB, IO
MICTSITh cjioBo “i; 0.5 - NCeBAOBIIPAXYHOK YAaCTOTH, BBEJICHUN y opMyJly Ha
M1ACTaBl JaHUX IMOBiIpHICHOT Mojenl PoOepTcona Ay nmoninmeHHs ouiHku [DF.
®opmyna ans TF Takox 3MiHUnacs:
S(q;, D) * (ky +1)

F@ D)+ k *A-b+bx 2y, (6)
avg dl

TF =
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PeneBanTHICTh 3a 3anuToM Q JOPIBHIOE CyMi pEJIEBAaHTHOCTEHW 3a BCiMa
cmoBamu i = 91>92- 4n i3 3aNUTY.

HopiBusauusa TF-IDF Ta BM25. TF npu 3axormieHHI BXOKEHb
ACHMITOTUYHO HAOJMKAETHCS J0 BUSHAYEHOT0 KoediIlieHTamMu ° | ki 3HaveHHS.
VY ol yac sk B kinacuuHiil popmyni TF HaOnuxkaeThcsa 10 HECKIHYEHHOCTI (IUB.
Puc.).

IDF npuiimMae HeraTuBH1 3HAUE€HHS JJIs CJIIB, 11O BXOASATH O1JIbII HIXK B
MOJIOBUHY JOKYMEHTIB. YacTo BXKHBaHI CJIOBAa CHWJIBHO TNCYIOTh MIJCYMKOBY
OI[IHKY JIokyMeHTa. [Ipu HassBHOCTI JBOX Maii’ke OJHAKOBHUX JIOKYMEHTIB, IO
BIAPI3HAIOTHCS TUIBKM OJHUM YacTO BXXHMBAHUM CJIOBOM, MPIOPUTET OTPUMAE
JOKYMEHT, 110 HE MICTUTh Horo. Jlanuil dakTt nanexkuii Bia TOro, mjod aaTu
aJICKBaTHY OI[IHKY SIKOCTI JJOKYMEHTa, TOMY BUKOPHUCTOBYETHCS OJIUH 3 JBOX 3
BApIaHTIB: a) HEraTUBHI 3HAYEHHS B CyMI B3arajil ITHOPYIOThCS; 0) HAKIIA1a€ThCs
HIDKHS MeXa, IpU AOCSATHEHH1 sikoi 3HaueHHA IDF BBaxkaeTbcs (ikcoBaHUM
YHCJIOM.

KopoTki 1okyMeHTH HabaraTo mBHIIIE JOCATAIOTh HACUUYEHHS 3a OI[IHKOI)
TF. ITicnist nOCATHEHHS IEBHOTO MOPOTY MOJAJIbIIIE 301IbIIEHHS YaCTOTH TEPMIHA
B JIOKYMEHTI He Mpu3BoAuTh 10 3poctaHHs TF Score. JIoBri ® JOKyYMEHTH,
HaBIIaKH, JOCATAIOTh HACHUCHHS Ha0araTo mi3HiIIe.

Classic TF score

BM25 TF Score BM25 IDF

Classic IDF

Puc . I'padixu nopiBHSHHS alropuTMiB

3Ha4YeHHs Score 3aJeXXUTh B JOBXUHU JoKyMeHTa D. UuM Oiiiblie ciiiB y
JIOKYMEHTI1, TUM MEHIIIe Oy/ie MiICYMKOBa OI[IHKA JJ1s1 IOKYMEHTA.

BucHoBku

TF-IDF ta BM25 MaroTh CBOI IUIFOCH Ta HEIOJIKU. [3 HEMTOIIKIB MOKHA
BUAUIATH LUISIXM JUIS MOJadbIIUX Moaudikaiii. BukopucTtoByBaHa MOJENb
"bag-of-words" [3] (MimOK CiiB) HE BpaxOBYye€: B3a€EMHE PO3TAIYBAaHHS CIIIB
(KJIFOYl B OJTHOMY pe€YeHH1 a00 pO3KHUIaHl1 MO TEKCTY); MO3HUII0 CJIOBA MO0
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MOYaTKy JOKYMEHTa (KJ4Y y HEepUIoMy peyeHHi); cioBodopmy (30ir dhopmu
CJIOBA); MOJIOKEHHSI KJIF0Ua B IOKYMEHTI (30Ha JOKYMEHTA).

3B1JICH HPOIMOHYETHCA 3aCTOCYBATH HACTYMHI Moaudikamii s noOyaoBu
SAKICHOI ~ CHCTeMH  MONepenHboi  o0poOku: 1)  TekcTtoBl  ¢akTopu
pamwxupyBaHHs [4]; 2) BUKOpUCTATU (YHKIIIO PO3pPaXyHKY PEIEBAHTHOCTI IO
30HaX IOKYMEHTA; 3) J0JaTH alrOPUTM MPEBEICHHS 0 OCHOBHOI ciioopmu AJist
YKpaiHChKOi MOBH; 4) MOOYlyBaTH CJIOBHUK CTOI-CJIIB ISl YKPaiHChbKOI MOBH; 5)
BUKOPUCTAaTU QJITOPUTMH TPUCBOEHHS  JOJATKOBUX  KOE(ILUIEHTIB s
JI0JJaTKOBO1 Baru IMo3UIlii CJI0BA I10J10 MOYaTKy JOKYMEHTA.

CnucoK BUKOPHCTAHUX J7KepeJt
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BOILIOIEHUE UJEN AKAJJEMUKA I''TYIIIKOBA B.M. B
AKU3HDb

A TOIBI CTPEMUTENBHO JIETAT BIIEPEN, U UX HEJIb3s IOBEPHYTh Ha3al. Bcé
MEHBIIIE W MEHbBIIE OCTAETCA JIOAEH, COTPYIAHUKOB, YYEHUKOB Bukropa
MuxaisioBuya, KOTOpPbIE 3HAIM €r0 JINYHO, YYUJIMCh Y HETO — TaJIAHTIMBOTO
nejgarora, padoTaial ¢ HUIM HEMOCPEACTBEHHO MOJ €ro pykoBoJacTBOoM. Ho B ux
BOCIIOMUMHAHUAX OCTAJIACh CBETJIAsl MAMATh O BEJIUKOM YEJIOBEKE, TAJIAHTIMBOM
YYEHOM U IPEKPACHOM ceMbsiHMHE. B Hamem mukpoparione Tepemkn 1 ropona
KueBa BcE HanmommHaer 00 Axkanemuke Bukrope [nymkoBe — u Ha3BaHuUE
npocniekta, u HWucturyr kubepHetukn HAHY ero wumenn. Kuuru
B.M. I'nmymikoBa u gaxe cOOpHUKH [ TyIIKOBCKUX YTE€HUU NOJIb3YIOTCS OOJIBIINM
CIIPOCOM B pa3HbIX My3esX mKojd, BY30B u B oOiectBe «3HaHuE».

Buktop MuxauioBud B OCHOBHOM JEJIaJl CTaBKYy Ha MOJOJBIX JIOAEH,
yMeJIO 3aKjiaJbpiBasg TBOPYECKUM HAY4YHBIM (YHIAMEHT B HUX, COOCTBEHHBIM
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MIPUMEPOM BOCIIUTHIBASA U 00ydass UX YMEHHUIO MBICIUTh U oOmmeHuto. M3yyas
Tpyabl Akanemuka B.M. ['mynikoBa, Mbl BCE BHOBb MU BHOBb OTKPBIBAE€M J1JI CEO0sI
HOBBIC CTPAHUIIBI B HAYKE U B )KU3HU. M3BecTHO, yTO0 BukTopom MuxanioBuuem
ObUIM pa3padoTaHbl NPUHUIUMNUAIBLHO HOBBIE MOJIXOABI JJIsi CO3/IAHUS CHCTEM
00paboTKK MHPOPMAIIMU, KOTOPbIE KapAUHAIBHO U3MEHUJIN TMPEICTABICHUE O
TEOPHUHU CUCTEM YIPABJIEHHS U TEOPUU BBIYUCIUTEIBHBIX CUCTEM, MTOATOTOBUIIN
OCHOBY JIJI1 HOBOI'O 3Tana pa3BUTUs Hayku 00 mHPopmauuu. Emé B Hauane
CTAaHOBJICHUSI BBIYMCIHATEIBHOM TexHukn B.M. I'nymkoB wHUIMUpOBan
HCCJIEIOBAHUE MOJEIUPOBAHUS HMHTEIUIEKTYaJIbHOU AEATENbHOCTH. OH MHOTrO
BHUMaHHSl  yIeJsl  pa3paboOTKe  «MO3ronoJ0OHBIX»  CTPYKTyp OBM,
IMOJIpa3yMeBasi, YTO MCKYCCTBEHHBIM HMHTEIUIEKT — 3TO HalpaBJICHUE
MHPOPMATUKH, 3aHUMAIONIEECs] CO3JaHWEM KOMIBIOTEPOB ISl BBINOJHEHUS
3a71a4, KOTOpbIE paHee ObUIM MOABJIACTHBI TOJBKO YEJIOBEYECKOMY MO3TY, U 3a
KOTOPHIMU OH MpEIBHUJE] OOJbIINE BO3MOXHOCTH B OyaymieM. 3aaadu
MCKYCCTBEHHOTO HMHTEJUIEKTA, TAaKWE€ KakK MOJECIUPOBAHUE  DSBOJIOLMH,
ABTOMAaTHUYECKOE JI0Ka3aTeJIbCTBO TEOpEM, IIOCTPOEHUE IIEPBBIX
pPOOOTOTEXHUUYECKUX CHCTEM, PAClO3HABAHUE 3PUTENIbHBIX 00pa30B M YCTHOM
peuu, cMbIcia ¢ppa3 U T.J4. CTAaBWIKNCh, PA3BUBAJIUCH U PEIIANKNCH COTPYAHUKAMHU
KOJUIEKTUBOB pa3HbIX oTAe’a0oB MHctuTyra KnOepHeTHKH 1o pPyKOBOACTBOM
Bukropa Muxaiinosuua. CreyeT OTMETUTh, YTO MCKYCCTBEHHBIM WHTEIJIEKT
HBIHE BBI3BIBAET K c€0€ KMBOH MHTEPEC CO CTOPOHBI MHOTHUX MHpeACTaBUTEIEH
Ou3Heca, HAyKH U MPaBUTENIbCTBA. D(P(PEeKTUBHAS CUCTEMA C MCKYCCTBEHHBIM
MHTEJUIEKTOM cnocobHa '"mymate" ObicTpee U  00pabaThiBaTh OOJIbIIE
MHpOpMaALIMKM, YeM JIHOOOM YelloBe4eCKHMH MO3r. MCKYCCTBEHHBIN HHTEJIEKT
TAK)K€ HAMHOI'O PAaCIIUPSIET BO3MOXHOCTH YEJIOBEKA B HEJOCTYIHBIX MECTaXx,
HAaIpUMeEpP, B KOCMHUYECKOM MPOCTPAHCTBE WJIA B YIAJIEHHBIX YTrOJIKax MUpa, B
CUTYalLUsX, TJ€ TpeOyeTCsl 4EI0BEUECKUM OIIBIT.

CoTpyaHHKaMH HalIEero OTAeja pa3padaThIBAIIUCh U BHEAPSIIUCH CUCTEMBI
aHAIM3a CHUTyallMd W TNPUHATUS PENICHUM HAa Pa3HbIX MNPEIIPUATHIX U
opranuzanuax ropojga Actpaxanu, [loneuka (MHCTUTYT HCKYCCTBEHHOTO
uHTeiuiekTa). CucreMsl, oTHOCsmMeca k cucreMam MU, B Hacrosiee Bpems —
3TO B MEPBYK OYEPEIb DKCIIEPTHBIE CHUCTEMBI, KOTOPBIE HAILIM IMIHPOKOE
MPUMEHEHUE M HUX DJIEMEHTHI MCIOJB3YIOTCS B CHCTEMAaxX HPOEKTUPOBAHUS,
OWAaTHOCTHUKH, ymnpaBiaeHWss W wurpax. OHM OCHOBaHbl Ha BBOJE 3HAHUU
BBICOKOKBaIU(PUIIMPOBAHHBIX CHEHATUCTOB (3KcTepToB) B OBM 1 pazpaboTke
CIIENUATBHOW CHUCTEMBI IO WX MCIOJb30BaHHIO. COTPYIHUKM HAIIErO OTHeNa
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NpUHUMAIIM y4yacTHe B pa3pabOTKe U BHEAPEHUU cHUcTeMbl «OnpeneseHue
BbIOOpa ONTHUMAJILHOTO MPOEKTa sl YKphITUS 4-ro Osoka HADCy», ocBemanu
pa3pabOTKU OT/Aeda W BBICTYNAIM C JIOKJIaJamMud Ha MexayHapoaHou
KoH(pepeHun « TeXHOJIOrus NpOrHO3UPOBAHUS, IPOXOAUBIIEH B I'. TalllKeHTE.
«/Inanoroseie cucreMbl» — B I. lIporBuHO, «IHTEpaKTUBHBIE CHCTEMBI» — B
r. Muncke, «Cucrembl W wu30bITOYHAss HHGOpPMALMA», NPOXOJMUBIIEH Ha
TEIUIOX0Ae «AnTail», «BeruuciaurenbHble cUcTEMb» — B I. CBepHJIOBCKE, a
TaKK€ AaKTHUBHO MNPUHUMAIM y4YacTHUE€ BO MHOTHMX HAy4YHBIX KOH(EpeHUHsX
«ITpumenenne 9BM», npoxoauBmux B [ py3un.

MmuororpagHocts Tasiauta B.M. I'iynikoBa 1posiBuiaace ¥ B TOM, YTO 0]
€ro pyKOBOJCTBOM IapaJUICNIbHO C PEIIEHHEM MaTeMaTU4YecKux 3a1ad Ha OBM
C nmepBbIX JeT cymecTBoBaHus MK BeINONHAIACh NHTEHCUBHAS pPab0Ta C LEJIbIO
MPUMEHEHHUSI BBIYMCIUTEIBHON TEXHUKA B HapoJHOM Xo3sicTBe. YacThb
(GYyHKUMI TpOrpaMMUpPOBAHUS B HACTOSIIEE BpPEMs OKa3aJIOCh BO3MOXHBIM
nepenars KoMmibtorepaM. [Ipu 3ToMm 001IeHNE ¢ MAITMHOK TPOUCXOAUT HA A3bIKE,
OJIM3KOM K pa3roBOpHOMY. JJ1sl 3TOr0 B KOMIBIOTEPHI 3aKJIAIBIBAIOT OIPOMHYIO
0a3y 3HaHWH, CIOCOOBI PElIEHUs, TPOLEAYPbl CHHTE3a, IPOTPAMMBI, & TaKKeE
CpeacTBa OONIEHUs, TTO3BOJISIONIME IMOJIb30BATENIO JIETKO 00IIaThes ¢ Heil. B
CBSI3M C BHEJIPEHHUEM KOMIBIOTEPOB BO BCE CQEphl YEIOBEUECKOW KU3HU
CTaHOBUTCSI BO3MOXHBIM IEpeX0Jl K 0e30yMaXHOH TEXHOJOTMU 00padOoTKU
UH(pOpMaLINH.

Ecnu panblie nporu3BoACTBO OPUEHTUPOBAIOCH HA 0053aTEIbHOE YUaCTHE
YeJI0BEeKa, TO B HACTOSIIEE BpeMs HAXOIAT MPUMEHEHUE O€3JI0/IHbIE
TEXHOJIOTUM, OCHOBaHHbIE Ha pOOOTH3allMM M AaBTOMAaTU3alUH CUCTEMBbI
ynpaBiieHus. Mojenn aBTOHOMHOIO TOBEACHUSA TMPEANOJIaraeTcs aKTHUBHO
BHEAPSITh BO BCEBO3MOXKHBIE OBITOBBIE YCTPOMCTBA, CIIOCOOHBIE YOUpaTh
MIOMEILIEHUS, BBINOJHATh PYTHUHHYIO palOOTy, 3aKa3blBaTh MU TOTOBUTH IMHIILY,
BOJIUTH aBTOMOOMIM u T.n. Hampumep, aumnimoMHas poOOTa MOEHl BHYYKHU
Spocnasel, kotopass yuutcss B HTYY «KIIW», mocesiieHa poOOTHU3aLMU U
Ha3biBaeTcsa «[[OMOIIHUK B TOMOXO3SIHCTBEY.

B.M. I'mymikoB mnpeasunen 0e30yMaKHYIO TEXHOJIOTHIO, KOTOPYIO OH
onucai B cBoed kHure. HpiHe Oe30ymakHas uH(OpMaTHKa pa3BUBAETCA
0COOEHHO CKOPOCTHBIMU TeMIaMu. CoeIMHEHNE CIIOCOOOB TEIIEKOMYHHKAIUU C
MAaIIMHHONM WH(OPMATUKON Y€ MPU3BEJIO K MOSBICHUIO HOBOTO TEPMUHA —
TelieMaTuka. [JIylIKoB mucan, 4ToO HACTYHUT BpPEMSs, KOrja Ka)Jblil YeJIOBEK.
npeObiBass B J0OOOM MeECTE Halllel MIaHeTbl, OyJIeT HOCHTh 3 CO000I0

111



«QJICKTPOHHBIM  OJIOKHOT», CMOXET B JIFOOOM MOMEHT BbI3BaTh IO
ONpeaeIEHHOMY KOJly C TUTAHTCKUX KOMIBIOTEPHBIX 0a3 TaHHBIX, CBSI3aHHBIX B
CETH, KaKHe-IM0O HYXHbIE €My TEKCThl, HHpopMaluioo, (HoTo, U300paKeHus,
MepeBObl MHOCTPAHHBIX CJIOB M UX rOJOCOBOE 3BydaHue, GpuiibMbl U T.4. HbiHe
BOIIJIA B OBIT KapTOYKa JJIsl JEHEKHBIX BBIIJIAT, PELENThl Bpaya JJisd anTeK Ha
MOOUJIBHOM TelieoHe, uepe3 VHTepHET W KaHaubl TeJleBU30pa JIEKIUU
MEeIaroroB IO OHJIailH, JAWCTAHIIMOHHOE OOydYeHuEe [Ji1 IIKOJbHUKOB U
CTYJIEHTOB.

[Ipropurer pa3BUTHUA HCKYCCTBEHHOIO HWHTEIUIEKTA B JAECATEIBHOCTH
B.M. I'mymkoBa noarsepauiics emée Bo Bpems ero Busuta B CIIIA B cocrase
COBETCKOM peineranuu B amperne-mae 1959 roma, cocrosBmierocs B paMkax
oomena neneranusiMu yueHbix Mexay CIIIA u CCCP. Cpenu 3asiBICHHBIX UM B
aHKETe MHTEpPECOB OBUI M TaKOW, NEpPEeBEJCHHBbIM HA AaHTJIMUCKUN S3BIK
Kak machinelearning — TepMHH, O00O3HAYAIOUIUA AUCHMILJIMHY, OJHUM U3
3aJJaHU KOTOPOM sIBJsieTCs pa3paboTKa KOMIIBIOTEPHBIX MTPOrpaMM, CIIOCOOHBIX
K CaMOYCOBEpPUICHCTBOBAHMIO B IMPOLECCE HCIOJHEHUsA. YK€ TOoraa
B.M. I'mymikoB naunuuposai B BIl nccinenoBanus B TaKux HalpaBJICHUSAX, KaK
aBTOMATUYECKOE PACIIO3HABAHWE CHMBOJIOB U HW300paXKEHUU, MAaIIMHHBIN
MepeBO/, MOJICIMPOBAHNE TPOCTEUIINX MPOLECCOB OUOIOTUYECKOM 3BOIIOLNH U
np. B wyactHOCTH, IS yNOpaBIIEHUS TEXHOJOTMYECKHUMHU IMPOLECCAMU
B.M. noTpartui MHOTO yCUJIUM Ha TO, YTOOBI MCIOJIb30BATh BHIUUCIUTEIBLHYIO
TEXHUKY I YIIPABIECHUA SKOHOMUKOM B CTPAHE, TO €CTh, BIEPBBIE B MUPOBOM
MpakTUKe Obla BBIABUHYTA UJES OOIIEroCcy1apCTBEHHON KOMIIbIOTEPHOU
MHPOPMALMOHHON MOJAEIN 3KOHOMHKUA. OH JIOCTUT ONpPEIEICHHBIX YCIEXOB,
cozgaB OI'AC, HECMOTpS Ha CONPOTUBIIEHUE HOBIIECTBAM CO CTOPOHBI CTapOM
YIIPaBJIECHYECKOW HOMEHKJIATYPHhI, KOTOpas He nonyctuia Boruiomenuss OI'AC B
KU3Hb.

MBI OYeHb HaZeeMmcs, YTO 3aMmbICibl UM uaen Akanemuka Bukropa
Muxaitnosuua ['nmymkoBa OyIyT YCHEIIHO BOIUIOIIEHBI B KW3Hb HaIllUM
HAapOJIOM, HAIIMMU JETbMHU U BHYKAaMH, M Halla CTpaHa Y KpanHa BOUAET B YUCIIO
MEPEAOBBIX CTPAaH MUPA.

Cnucok ucnoJib30BaAaHHBIX HCTOYHUKOB
1. 'nmymkoB B.M. Beenenue B ACY. 2-¢ u3n. Kues. Texnuka. 1974 r.
2. I'mymkoB B.M. OcHoBbI 6e30yMakHOM HHPOPMATUKHU. 2-€ U3].
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CYUYACHI MOXKJIMBOCTI PO3POBKHU TA OPTI'AHI3AIII
IHTEJIEKTYAJIBHUX AHAJITUYHUX CUCTEM

3anouaTtkoBane y 2019 p. nocaigxeHHs ,,Po3poOka MeTOIIB, alITOPUTMIB 1
IHTEJIEKTYaJIbHOT aHAJIITUYHOI CHUCTEMHU U1 OOpPOOKM 1 aHadi3y pI3HOPIIHHUX
KJIIHIYHUX Ta OlOMEIWYHUX JaHUX 3 METOI0 BIOCKOHAJECHHS JIarHOCTUKH
CKJIQJHUX 3aXBOPIOBAHH~  Majl0 Ha METI pO3pOOKYy €(PEeKTUBHUX METOAIB Ta
MporpaMHUX 3aco01B MoOYyJI0BH KiacH(pIKaTOPIB, BUIALICHHA 1H()OPMATUBHUX
03HAK, CTBOPEHHS MIPOTOTHUITY 1HTEJIEKTYaJIbHOT aHAJITUYHOI CUCTEMH, SIKA SIBJISIE
co00I0 MpOorpamMHy peaji3aiilo BCIX eTamiB oOpoOKHM Ta aHamizy JaHux i
CIIpIMOBaHa Ha NPOBEICHHS HAYKOBUX JIOCHIKEHb B Trajy3l KIIHIYHOI
MeauuuHu. JlocnipkeHHsT BUKOHYBaocsl kojieramMu 3 OO0’ €IHaHOTO 1HCTUTYTY
npoonem iHdpopmaruku HAH binopyci ta IHCTUTYTY KIOEpHETHMKH I1MEHI
B.M. I'nymxosa HAH YKpa'iHHZ. [Tigxoau 10 nonepeaHbOo1 MiArOTOBKY HAssBHUX
MEIUYHUX JAHUX 3 METOK BHUJUICHHS 1HGOPMAaTHBHUX O3HAK OazyBalMCs Ha
pe3yibTaTax 01J1I0pychbKoi rpynu [1-2], a 11 niaBUIeHHS e)eKTUBHOCTI 3aC001B
PO3B’sI3aHHS 3a]1a4 MOOYA0BU JiHINHKUX KiacudikaTtopiB [3-4] 3acTocoByBaaucs
METOJIM HeTJIaJKO0i onTumi3aillii [5-6].

[IpoToTHn 1HTENEKTYyaJbHOI AHANITUYHOI CHCTEMHU IUIAHYBaBCAd SIK
3BUYAHUN NMporpaMHuil qoaaTtok. OgHaK, y mporeci po3poOKU Ta TECTyBaHHS
OyJI0 yCB1JOMJIEHO HEOOX1THICTh BpaXyBaTH MOKJIUBOCTI PO3TOPTAHHS CUCTEMU
y PpI3HUX YMOBax, a caMe: y XMAapHOMY CEpEJIOBMI, HAa MNEPCOHAIBHOMY
KOMIT FOTE€p1, Ha TMOTYKHOMY KJjiacTepi. Takl MOXJIMBOCTI HaJla€ BUKOPUCTAHHS
texnounorii Docker’. OnHa 3 TOJIOBHUX MEPEBAr — e JOCTYII 10 PEalbHAX JaHHX,
nampuknan, Ha Cancer Genomics Cloud (CGC)?*, cmeniamizoBaniii XMapHiik

2 3a miaTpumku MiHicTepcTBa OCBiTH Ta Hayku YKpainu (peectpauiitni Homepu M/99-2019, M/37-2020) Ta Bisopycskoro
pecnyorikaHchKoro poHay GyHAaMEHTATBHUX JociimKeHb (poekT Ne ®19YKPI-005).

3 https://en.wikipedia.org/wiki/Docker_(software)

4 http://www.cancergenomicscloud.org
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wiargopmi, 1o 3ade3neyye OE3KOMTOBHUN OCTYN 0 F'€HETUYHUX, MEAUYHUX
0a3 nanux, 30kpema — The Cancer Genome Atlas (TCGA) °.

Ha miit nnargopmi 3HaXoAUThCs Takok moHaa 450 3arajbHOAOCTYITHUX
nporpam, NpU3HAYCHUX IS aHam3y JaHux. Llel crnuMcok MOXKHa pO3LIMPUTH
BJIACHUMU IIpOrpaMamu, HabopaMu JaHUX, pe3yabTaTaMM JOCIIKEHb (Ha TaHU I
MOMEHT Ha Ii# miaTdopmi iX moHa MIIbMOH), 3aTyYUTH A0 AOCTIKEHb 1HIITUX
JOCHITHUKIB, TTIOPIBHIOBATH OJIEPKAHI PE3YJIbTaTH.

Hapa3si ctBopenuii B [HCTUTYTI KIOEpHETUKM HNPOTOTHUI 1HTEJIEKTYaJIbHOI
AHATITUYHOI CUCTEMH BKJIFOUYA€E TaKl MOJTYJII:

nonsmoothlc 1.0.tar.gz — 1HCTaNAUIMHUNA TAKET-PO3MIUPEHHS  JJIS
MIPOrpaMHOro cepeaoBuia R, akuif MICTUTh aalTOBAaHy JJIs [OTO CEPEOBHUILIA
0160m1oTeky NonSmooth (MoBa peamzamii — C++) 3 peanizauiero O1HAPHOTO
JIHIKHOTO KJIacudikaTopa MeETOJaMM HETJIaJKOi ONTHUMI3allii Ha OCHOBI
PO3p00JICHUX aTOPUTMIB Ta Cy4acHUX 010J110TEK JIHINHOI anredpu;

Select.Sign.Features — peanizaiiss po3po0JEHOTrO CIMEUCTBA METOJIB
BHUJIIJIEHHS 1H(QOpMaTUBHUX O3HAK (PyHKIA 1d cepegoBuila R);

RNonSmoothLC:1.0 — o6pa3 (image) Docker konTeliHepa, sIKMil MiCTUTh
nporpamMHe cepenoBunie R Ta IHCTanbOBaHUWA y HBOMY NaKET-pO3MIMPEHHS
nonsmoothlc 1.0.tar.gz Ta Moaynp Select.Sign.Features (ueit o6pa3 €
CKJIaJIOBOK0  1HTEJICKTyaJdbHOI AHAJITUYHOI CUCTEeMU SK OJUH 3 1l
00UYHCITIOBaJIbLHUX METO/IB);

BRIAS (Biomedical Reproducible Intelligent Analytical System) —
MPOTOTHII 1HTEp(DECY KOPUCTYyBaUa IHTEIEKTYaJIbHOI aHAJTITUYHOI CUCTEMHU.

Lleit nporoTun rpadiuHoro iHTEepdeiicy CTBOPEHUI 13 3aCTOCYBAaHHIM TakK
3BAHOTO «IHTEPAKTUBHOTO IOKYMEHTa»® 3 BUKOPUCTaHHAM makery Shiny’ na
MoBi R. Mloro oco6mBicTIo € Te, 10 KOPHCTYBaY 3a JIOIIOMOTOI0 iHTEPAKTHBHOI
web CTOpIHKH, sika OJTHOYACHO € 1 iHTepdeiicoM, 1 MPOTOKOJIOM 00YHUCIICHb, MA€
MOXJIMBICTh CIPSIMOBYBaTHM aHalll3 JaHUX y MOTPIOHOMY HampsiMKy. Take
KEpYBaHHS X0J0M O0UYHMCIICHb 3A1HCHIOETHCA IIISIXOM 3MIHU 3HAYEHb [TapaMeTPIB
aHaJI13y Ha PI3HUX MOTO eTamnax, 10 € BaXXJIMBUM JIJISI TUX BU/IIB aHAI3y, JI€ JlaHi,
OTpUMaHI Ha MONEPEJHbOMY €TamliB, MOTPAIUISIIOTH HA HACTYNHUN 1 MOXYTh
CYTT€BO BIUIMHYTH Ha MOT0 pe3ynbTatu. KopucryBauy HaJZa€eThCsI MOXKIUBICTD

5 https://www.cancer.gov/about-nci/organization/ccg/research/structural-genomics/tcga
¢ https://shiny.rstudio.com/articles/interactive-docs.html
7 https://shiny.rstudio.com/
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miaiopaty moTpiOHI mapaMeTpu y XOAl OOYHMCIICHb, aHAII3yIOUM MONepeaHi
pe3yJIbTaTH, MOBEPTAIOYUCH J0 MOMEPEAHIX €TaMiB.

[TapanenbHO 3 ONMCaHOIO BUIIE OHJIAH Bepciero koJjiern OO0'eTHAHOTO
IHCTUTYTY mnpoOsieM 1HGOPMATHKH PO3POOMIIMA MPOTOTHUIl IHTEIEKTYalbHOI
cuctemu aHanizy ganux (IntelSystem) sik HacTUIBHUN HOAATOK, KU BKIIIOYAE
peaii3aiio fK BIJIOMHX, TaK 1 po3poOJICHMX B MPOLIECI BUKOHAHHS IPOEKTY
METOJIB 1 aNropuTMiB aHam3y. Llel 1oaaToxk MICTUTH BCl €Tanu MPOBEIACHHS
IHTEJIEKTYaJlbHOT'O  aHalli3y OlOMEIMYHUX JIaHUX, I[IOYMHAKYM B iX
MonepeIHboi  O0OpoOKHM, BUAUIEHHS 1HQOPMATUBHUX O3HAK, MPOBEACHHS
MOITYKOBOTO aHANI3y 3 BUKOPUCTAHHSM KJIACTEPHUX METOIIB 1 MOOYIOBY
pI3HOrO THUIY KJIAacH(IKaTOpIB y CKIaAl TIOpUAHOI Mozeni Kiacuikarii.
OCHOBHUMM MIPOTPAMHUMH MOJYJISIMH IPOTOTHUITY €:

FeatureSelect — Mmoaynb, skuil peanizye QyHKIlT paHKyBaHHS ¥ BigOOpy
O3HAK, BKJIIOYAIOUM Pi3HI MeToau (PiiapTparii 1 0OropTKoBi (wrapper) MeToau
Bi100DY.

ExploreCluster — Moaynb, akuil peainizye pi3H1 KJIACTEpPHI aIrOPUTMH 3
OI[IHKOI0 CTa0IIBHOCTI K OKPEMHUX KJIacTepiB, TakK 1 BCle€i kiactepusauii. B
AKOCTI OKpPEMHUX KJIACTEPHUX AQJITOPUTMIB BUKOPHCTOBYIOTHCS 1€papX14yHHUI
aJIropuTMm, k-cepeiHixX, HEUITKUX K-cepeaHix, CeKTpaibHa KilacTepu3arisl.

HybridClassifier — monynb, sikuil peanizye MeToa NOOYAOBU TiOpUAHOL
KkiacudikamiiHol Mojiei. 3alponoHOBaHUN METO/T 3 BUKOPUCTAHHAM JEKIJIbKOX
arplOpPHO 33JaHUX KJIACU(PIKALIHHUX MOAEJIEN 1 KpUTEPIiB OLIHKH €(PEKTUBHOCTI
Kkiacu@dikamii, J03BOJIsI€ TMOCIIIOBHO BHU3HAYUTH CTPYKTYpy SK 0a30BUX
KkiacudikaTopiB aHcaMOt0, TakK 1 CTPYKTypy BClei TIOpUIHOI Mozenl
Kiacudikari.

[lepeniueHi Moaysl HE € OKpeMuMH R makeramu, a BOy/10BaHI B MPOTOTHUII
CUCTEMHU 3 BUKOPHUCTaHHSM TpadiuHoro iHTepdeiicy. IHTtepdeiic mpoToTuiy
IHTEJIEKTYyaJlbHOI CHCTEMHU aHajizy OlOMEIMYHUX JIaHUX PO3pOOJICHUU 3
BukopucTtanHa R makera gWidgets. gWidgets € kpoc-narpopmMHuM 3aco00M,
mo Jo3Bosisie B cepenoBuill R cecii BukopuctoByBaTu iHcTpyMeHTH GUI
(rpadiunoro iHTepdeiicy kopucryBaua) Taki sk Gtk2, Qt, Java. [JJoctyn m0
rpagpiuHMX  1HCTpyMeHTIB B pamkax  IntelSystem  3ab0e3neuyerncs
BuKkopuctanHaM R makera RGtk2 1 pgo3Bonisie CTBOpIOBATH  3py4YHUU
MpU3HAYCHUN Il KOpHUCTyBaua 1HTep(deic 3a JONOMOIrOK €JIeMEHTAPHUX
rpadiyHUX OAMHUILL — BipKeTIB (widgets). 3 BukopuctanHsaMm IntelSystem Oys
MPOBEJICHUN TOPIBHAJIBHUI aHall3 €(PEeKTUBHOCTI OKpeMHX Kiacu(iKaiiHUX
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Mojiesied 1 aHcaMOJliB KJjacu(iKaTopiB K HAa IITy4HO 3T€HEPOBAHUX, TaK 1
peanbHux Olomenuunux nanux 3 apxisy TCGA. Pe3ynbTaTu aHanizy mokasaiu
MepeBaru 3amponoHOBaHOI T1OpUAHOI Mojenl Kiacu@ikaiii B TMOPIBHSIHHI 3
1HAUBIyaTbHUMHU KiacudikaTopaMu, OCOOIMBO JJI1 HAOOPIB TaHUX, 1110 MAIOTh

CKJIQJHY CTPYKTYPY 1 3 OLJIbII HIK IBOMA KJlacaMH.
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AHAJII3 3AJIAYI BUSHAYEHHSA CTAHY BOAISA 3
BUKOPUCTAHHS HEWPOHHUX MEPEX

Beryn

B naHuii yac aBTOBMPOOHUKHM BUIUIAIOTH IT'STh PIBHIB aBTOMAaTH3aIlli
aBTOHOMHUX aBTOMOO1UTIB[1]. Ha Hyab0BOMY piBHI BOJI1i1 0COOMCTO BUKOHYE YCi
omepaliiiHi 3aBIaHHs, TaKl K yIPaBIIHHA KEPMOM, TaJIbMyBaHHS, IPUCKOPEHHS
tonlo. Ha m’siToMy piBHI aBTOMaTH3allli HE Ma€ MOTPEeOU B TajabMax, KepMi, TaK
AK aBTOHOMHAa CHUCT€Ma OCOOHMCTO KOHTPOJIIOE BCl HAMBaXKJIMBIILII 3aBJaHHS.
Hapa3zi, maiike BCi aBTOBUPOOHUKM BUKOPHUCTOBYIOTH B CBOIX aBTOMOOLIAX
MEepIINA-TPETIA PIBHI aBTOMAaBTOHOMHOCTI. TOX OJIHIEID 3 TOJOBHUX 3aaay
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3a0e3redeHHs 0€3eYHOro CepeIoBUINA JJIs1 aBTOHOMHUX aBTOMOO1JI1B Ta BO/IIIB,
AK1 1X BUKOPHUCTOBYIOTh, € BU3HAUEHHS CTAHY BOJIISl Ta MOT0 30CEPEIHKEHOCTI.
JIns  BU3HAUEHHS CTaHy BOJIA MOXYTh BHKOPHCTOBYBATHUCS KaMmepH,
BCTAHOBJICHHI B aBTOMOO1J11 CAMOI'0 BO1.
JIns BU3HAUEHHSI CTaHy BOJIA Ta CTYINEHIO MOTro 30CEepeKEeHOCTI
BUKOPUCTOBYETHCS  JIEKUJIbKa TIJXOJIIB Ha OCHOBI HEHPOHHUX MEPEK.
JloknaHiiie JaHi miAXoau OyAyTh MPeACTaBIICHI Jalll.
Hlasixu BUpilIeHHs 3aga4i
ChoromHi OUIBIIICTh HAMCyYacCHIIMX PIMIEHb JJI PO3IMi3HABAHHSA
AKTUBHOCTI BOJI11B BUKOPUCTOBYIOTh MiJX1Jl IIMOOKOrO HAaBYAHHS HEUPOHHUX
Mepex[3]. OCHOBHUM BAOCKOHAJICHHSIM, ITOPIBHSIHO 3 KJIJACUYHUMU CIIOCOOAMHU €
BUKOPUCTAHHS aBTOMATHYHUX XapaKTEPUCTUUHMX O3HAK, OTPUMAHUX 3
HEUPOHHUX MEPEXK, a HE pYYHE iX CTBOPEHHs, K B TPAJUILINHHUX MPAKTHKAX
KOMII'FOTEPHOr0 30pYy.
OnuH 3 MUPOKO MOMYJIIPHUX METOJIIB - 11€ BUKOPUCTAHHS KOHBOIIOIIMHUX
HEMpPOHHMX Mepex s kiacudikaiii akTuBHoOcTi BojiiB[2]. KoHBomroIiiH1
HeiiponHi Mepexi (CNN abo ConvNet) - 11e ocobnuBuil BuJ OaratoiapoBUX
HEHUPOHHUX MEPEXK, pO3pOOJECHUN JJis1 pO3Ii3HABAaHHS Bi3yaJbHHUX I1a0JI0HIB
0e3nmocepeHbO 3 IMIKCEJIbHUX 300pa)KeHb 3 MIHIMAJIbHOK IONEPEeIHbOI0
00p0oOKOI0.
JI71s 1bOT0 M1IXO0TY MOJIEJIh OYIKY€E 300pa’KEHHS 3 BOJISIMU SIK BX1JIH1 JIaHi,
a sIK BUX1JTHUH, OyJi€ OJIMH 13 3a3/jaJIeT1/Ib BU3HAUYEHUX KJIACIB aKTUBHOCTI BO/IIS
(HopManbHe BOIHHSI, TEKCTOBI MOB1IOMJIEHHS, PO3MOBa TOIIIO).
OcHOBHI pe3yJibTaTH A0CTIIKEHHS
B pe3ynbTati aHaizy OKpeMUX JIOCHIKEHb OTPUMaH1 BaXKJIMB1 PE3yJIbTaTH
1 BUCHOBKHU:
- 3alpOINOHOBAHMN aJIrOPUTM HAa OCHOBI HEUPOHHUX MEPEXK IS
BUPIIICHHS BU3HAYEHHS CTaHY BOJIS.

- 3alpoIllOHOBaHA  CTPYKTypa  HEUpPOHHOI  Mepexi  Ha  OCHOBI
KOHBOMIOMIHHOI(CNN) yactunm.

- 3alpOINOHOBAaHUN METOJ IS JJs TPEHYBaHHS 0OpaHOi apXiTEKTypH
HEUPOHHOT Mepexi.

CnucoK BUKOPHCTAHUX JKepeJt
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PO3BUTOK COIIAJIBHOI POBOTH B PAMKAX
THOOPMAUIMHO-TEXHOJIOITYHOI'O ITPOI'PECY

Chmig 3a3HauWTH, IO B Cy4YaCHUX pealisX JIJUHA  SBISETHCS
YHIBEPCAJIIBHUM HOCIEM BCIX MOXKJIMBHUX COILIaJIbHUX 3BEPUIECHb CyCHUIbCTBA. [0
HAIlIMX YaciB 3aJMIIAEThCS aKTyaJibHOIO Te3a BimoMoro ¢inocoda IIporaropa:
«JIronuHa — mipuiio Bcix peuei». [1i 3BeplIeHHAMEU S Malo Ha yBa3l COIllajibHI
BIJIHOCMHH, a TaKOX 1H(OPMALIHHO-TEXHOJIOTIYHUN MPOLEC K HEBIJ €MHY
CKJIQJIOBY PO3BUTKY CYYaCHOTO CYCH1JIbCTBA.

He MoXxHa He BIA3HAYUTH W TOTO, IIIO JO IOSBH TEXHOJIOTIA OCHOBHOIO
MPOAYKTUBHOI CHUJIOI0 BHUCTynajsa JoauHa. OCHOBHMM TIPOSIBOM Ta
pe3yabTaToM Tipail JoJUuHU Oyino MuctenTtBo. CTBOpPEHHS 3HapsAlb Mpaill
MEPBICHUMHU JIIOJABMU MOXXHA PO3TIANaTH SK Neplll LMUIAXA 0 BUHUKHEHHS
Cy4acHUX TexHoJorii. [{eit moBroTpuBainii Ta CKIaIHUN Eepexi BiJ MUCTEIITBA
710 TEXHOJIOT1i JJaB MOKJIMBICTh JOCTYITHOCTI, aBTOMATH3allll BEJIMKOI K1JIbKOCTI
0J1ar KO)KHOMY 4JIeHYy cycnuibcTBa. [lopsia 3 nuMM cTaB MOXJIMBUM PO3BUTOK Ta
YAOCKOHAJEHHsS Cy4yacHOi NMBLII3amli. TakuM YMHOM, NpPOLEC PO3BUTKY
TEXHOJIOT1i1 Habupae 00epTiB.

BapTo HaronocuTu, 110 TEXHOJOTIS — 1€ MalCTEepHICTh, TexHika. Hayka
PO CMocoOu PO3B’A3aHHS 3ajJady JIKOJCTBA 3a JOMOMOIOI TEXHIYHUX 3aCO0IB
(3Hapsap npaii) [3]. Takum YMHOM, TEXHOJIOT1A — 1€ 00CST 3HaHb, 1[0 JOIIOMarae
JOCATTH TOCTABJIEHOI Ml 3a JONOMOIOK PO3KJIaJaHHS Ta BUOKPEMJIEHHS
MOCTYIIOBUX €TamiB pPO3B’SI3aHHSA MOCTABJIEHOI 3aJayl 32 JIOMOMOTOIO
JTOJaTKOBUX E€JIEMEHTIB.

3BICHO, IO TEXHOJIOT1i MalTh MEBHY Kiacu(ikaiiio, TaK, HAMPUKIIAJ:
010TE€XHOJIOT11; TEJIEKOMYHIKAI[IliH]; aKyCTUYH1; MallMHOOY/IBHI; 1HHOBAIIiHI;
HAayKOBO-TE€XHIUHI; HAayKOBO-IOCHIJHI; Npo¢eciiiHO-TeXHIUHl; 1HpOpMaliiiHI
TOMIO.
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Cnig HaroJIOCUTH, IO CY4YacHI TEXHOJOril 0a3ylTbCsS Ha HAYKOBOMY
MOTEHI[lalll Ta TEXHIYHUX JOCSATHEHHSX CychiibHOro mnporpecy. Kpim Toro,
CyCIUIbHUU MPOrpec HApaBJICHUN Ha BUPOOJIEHHS HOBOrO, aBBTOMAaTHU30BAHOTIO,
MOJIEpHI30BaHOTO0 MpOoAYKTY. I[Ipoaykt wmoxe Oytu 1HdOpMaLidHUN Yu
MarepiajJbHUH, B 3aJIEKHOCTI BiJ TOCTABJIEHUX 3a/a4.

[ndopmaniiini texnomorii (IT, anrn. information technology, IT) —
IAPOKUNA KJIAaC AUCHMILIIIH Ta Tajly3ed isSSIbHOCTI, IO BIJHOCSATBHCS JIO
TEXHOJIOT1 KepyBaHHsA, HAKONWYEHHs, OOpoOKkM 1 mnepenadl iHdopmarii.
[ndopmaniiina TEXHOJIOTIA — MPOLEC, 10 BUKOPUCTOBYE CYKYMHICTh 3aCO0IB 1
METOMIB 300py, HAKONUYEHHs, OOpOoOKH Ta mnepenadl AaHuUX (TEPBUHHOI
iHpopmarlii) s OTpUMaHHsS 1H(POpPMAaLll HOBOI AKOCTI HPO CTaH OO0'€KTy,
nporuecy ado siBuia (1Hdopmaiiitnoro npoaykry). Llei npoiec ckiiagaeTbes 3
YITKO PpEriaMEHTOBAaHOI TOCJIJOBHOCTI BUKOHAHHS oOIlepalliii, 1iil, erariB
PI3HOTO CTYNEHS CKJIAJHOCTI HaJl JJAHUMH, 110 30€pIraroThCs Ha KOMI'FOTEpax.
OcHoBHa MeTa 1HPOPMALIIITHOT TEXHOJIOT1i — B pe3yibTaTl HUIECOPSIMOBAHUX J11
3 nepepoOKU MEepBUHHOI 1H(OpMallli OTpUMAaTH HEOOXIAHY MJIsI KOPHCTyBaua
iHpopmanito[3]. TakuM 4YuWHOM, 1HQPOpPMAILIHI TEXHOJIOrI MPOHU3YIOTh BCl
chepu JTIOJICHKOTO KUTTS, & TAKOXK BIUIMBAIOTh Ha PO3BUTOK COLIAJIBLHOI pOOOTH
SIK HEB1J]’€MHOT CKJIaJIOBO1 Cy4acCHOI'O CYCIJIbCTBA.

BaxxnvBe 3HaueHHs AJ1s1 PO3BUTKY JIOACTBA Y CY4aCHUX peallisiX BiAIrpae
coliajgbHa poOOTa AK MpaKTUYHA MISUIbHICTH Ta Hayka B mijomy. CoiliaibHa
po0oTa BHUCTYNAa€ OCHOBHOK JIAHKOIO Ta IMOCEPEIHUMKOM MDK OO0'€eKTaMu Ta
cy0'ekTamMu coriaibHOi JonoMord. Ciiji 3a3HAYUTH, 110 BIAMOBIAHE MiCIE Ta
POJIb COllabHOT pOOOTH MOB’3aH1 3 BAHUKHEHHSIM BEJIMKOI KJIbKOCTI1 CKJIaTHUX
COLlAIbHUX MOpoOJieM B yChOMY CBITI. BianoBinHl mpoOieMH BHUCTYIAIOTh
MpeAMETOM [JIss 0ararboX JHMCKYCid, JOCJIJPKEHb Ta BUMararoTh HEralHOTro
BHUpilIeHHs. TaKuM 4YMHOM, caM€ coliaibHa po0OoTa, sIK npodeciiiHa IisIIbHICTh
Ta HEBIJ'€MHA CKJaJl0Ba COILAJIbHOI MOJITUKH JI€p>KaB, CIPUSIE BHUPIIMICHHIO
CUTYyallli, 0 CKJanack B cydacHuX ymoBax [l]. Kpim Toro, comiansna po0Oora
SABJISIETHCST MPOQECIHHO0 AISJIBHICTIO, 1[0 HAIlpaBje€Ha Ha HAJIaHHS MIATPUMKHU
norpeOyrounm. [lorpeOyrounMu B JaHOMY BUIIAJIKy MOXYTh BHUCTYIATH:
1HIUBIJIA, TPYIIU 0C10, TOOTO Pi3HI MPOLIAPKU HACEIECHHS.

BapTto B3sTM 10 yBarw, came PO3BUTOK HAYKOBO-TEXHIYHOI'O MPOrpecy
MPU3BIB 0 BUHUKHEHHS Ta MOIIMPEHHS TEXHOJIOT1H HE JIWIlIE HAa BUPOOHUIITBI, a
U y chepl 1HPOpMaLIHOrO MOTOKY TOlO. TakuM 4YUHOM, 1H(OpMaIiiiHI
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TEXHOJIOT11 SBJSIOTHCS BaXJIMBOK CKJIaJOBOIO PO3BUTKY Ta PO3IMOBCIOJIKEHHS
COLIIAJIBHOT JOMOMOTH 110 BChOMY CBITY.

Cning HarosocuTH, 1o iH(opmalliiiHi TEXHOJOTii B coliajdbHId poOOTi
CIPUSIOTh 3a0€3MEUEHHIO KUTTEAISIIBHOCTI 0COOMCTOCTi. OCHOBHOIO METOIO
1HQOpMAaLIITHUX TEXHOJIOTIH Yy MPaKTHUIl COLlaibHOI poOOTH €, Ha AYMKY €. L.
Xo070CcTOBOi, 3a0e3neueHHsT €()EeKTUBHOrO BHUKOPUCTAHHA 1H(GOpPMALIHHUX
pecypciB y BUMNAJKaX: HaJaHHS JIOMIOMOTH 0c00aM, SIK1 OMMMHUIIMCA Y CKJIaJHIN
KUTTEBIA CUTYAIlll; HOIIUPEHHS y CYCIIIBCTBI 3HaHb 1 (POPMYyBaHHS HaBUYOK 13
NpOo(ITaKTUKKU COIIAJIbHO HEOE3MEYHOro CTaHOBMIA Ta CaMOJONOMOTH 1
B3a€MOJIONIOMOTH; 3a0e3leueHHsl peani3alli npaB Ta CBOOOA; 311HCHEHHS
MIATPUMKHN TPUUHATTSA YIPaBIIHCHKHUX PIIIEHb y cepl COLiaJbHUX MOCHYT [2,
c. 237]. TakuMm YHMHOM, CaM€ COlllajbHI MPAaI[iBHUKHU, SIK OCHOBHI IMOCEPETHUKH
MOXYTh 3aCTOCOBYBAaTH 1H(QOpPMAIliIiHI TEXHOJIOT1I 3 METOI IMOMNEPEKECHHS Ta
PO3B’sI3aHHSI CKJIAJIHUX COLl1aJIbHUX POOIEM.

Cuipg 3a3Ha4UTH, 10 TOJIOBHUM 3aBJIaHHSM COI[IAJILHOT'O MpalliBHUKA € HE
JIMIIIE PO3B’A3aHHA MPOOJIEM, K1 CKIIAINCSA, a ¥ MONEPEIPKEHHS X 3 MOIIbIITUM
YHUKHEHHSM B3araji.

JlominbHUMU 1HPOPMALITHUMHU TEXHOJOTIAMU UL NPO(DINaKTUKH Ta
MOJ0JaHHs HarajbHUX Npo0JieM B collalbHIM cdepi € BUKOPUCTAHHS
€JEKTPOHHOI OIUIATH; MIJBHUIINEHHS PIBHA KOMII IOTEpHOI OO0I3HAHOCTI 3a
JOTIOMOI'0I0 MPOBEACHHS CEMIHAPIB; BUKOPUCTAHHS IHTEPHET Ta COLIaJbHUX
MEpEeX ISl B3a€EMO3B’SI3KY COLIAJIBHOIO TpaliBHUKA 3 TMOTPEOyIOUUMU;
MIATPUMKA Ta KOHCYJIbTYBaHHS JII0JI€H; po0OTa 3 AITbMHU Ta MOJIOJIJIIO 3 PUBOY
MOMYyJIsipU3alii 3J0pOBOr0 CIOCO0y KUTTSA; PO3MNOBCIOKEHHS 1H(pOpMaIi 3
MIPUBOJY COLIAJIbHUX MPOEKTIB, BOJIOHTEPCHKOI JISIbHOCT1 B IHTEpHET-MEpEkKaX;
0o0poOKa TMEepCOHANIBHUX [JAHWX; BEACHHA C€JEKTPOHHOI JOKYMEHTALIi;
BUKOpUCTaHHA HaBualibHUX cepBiciB Google Classroom, Moodl 3 wmeroro
JOHECEeHHs 1H(OopMaIlli; MOXIUBICTh OpaTu ydacThb Yy COILIaJbHUX IPOEKTax
IUCTAHIIIAHO Yy SKOCTI CIIOHCOpa IO HaJaHHIO OJIaroiiHOr0 BHECKY;
JOTPUMaHHSI KOH(1AEHUINHOCTI 3BE€pHEHb, OCKIJIBKM YK€ 4acTO MOTpedyroul
COpPOMIISITbCSL O€3MocepeqHbO 3BEPTATUCS 10 COLIAJIBHOrO MpaliBHUKA; CEpPBIC
MOIIYKY BIAINOBIAEH Ha MHUTAHHS, SKI MOXYTh TypOyBaTH IIIOJUHY, W10
3HAXOJUTHCS BIU-HA-BIY 3 MpoOJeMaMu; HaJaHHS IICHXOJIOTIYHOI JOTOMOTH
OHJIAMH.

TakuM 4YMHOM, ICHY€ BEJMKa KIJIBKICTh MOMKJIMBOCTEH BUKOPUCTAHHS
1HQOpMAaLIITHUX TEXHOJIOr B PO3BUTKY COLIAIbHOI poOoTH. BoHU cnipustoTh
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PO3BUTKY Ta MONIMPEHHIO BIJAMOBIAHOI 1HQOpMaILIi 3 MPUBOAY BHUPIIIEHHS
HaraJlbHUX MpoO0JeM B CyCIIIIbCTBI, TOB’ SI3aHUX 3 JIIOJICBKUMU KUTTIMHU, a TAKOXK
PO3IIMPIOIOTH MAaCHITa0M COLIaJIbHOT TOITOMOTH.

He Bapro 3amumiatd 1mo3a yBarow W Te, IO JJIA IOTO HEOOX1JTHO
CTBOPEHHS BIAMOBIJIHUX JE€PKABHUX PECYpPCIB B IHTEPHET-MEpExl, siki Oynu O
JIOCTYITHI BCIM Oa)KaroumM.

CnucoK BUKOPHCTAHUX J7KepeJt

l.IHotimyx O.0O. Pyaenko T.II. ComianbHa poboTa SK HEBIJ €MHa CKJIaJ0Ba

cydyacHoro cycniasctBa// CouianbHa poboTta B YKpaiHi: Teopis 1 mpakTtuka. HaykoBo-

MeToInYHuM )xypHai. Hanionansuuit negaroriunuii yuisepcuret imeni M.I1. JIparomaHnoga.
Ne 3-4,2019.C 113-114.

2. IIpaBoBo€ 0OecmnieueHmne coruanbHOM paboThl: yUeOHUK A1 OakaaaBpoB // [moa pe.
E. H. Xonocrooi, O. I'. IIpoxopoBoii]. — M : «/lamkoB u K», 2013. — 256 c.
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COUIAJIBHE ITPOI'HO3YBAHH/SI SIK BIZIOBPAYKEHHASA

CIHHEHAPIIB MAUBYTHBOTI'O PO3BUTKY CYCHIJIBCTBA.
TEXHOJIOI'T COIUAJIBHOI'O ITIPOI'HO3YBAHHS

st cipusiHHS BUPIMIEHHIO COIIAJIbHUX MPOOJIEM CYy4aCHOTO CyCHUJIbCTBA
3aCTOCOBYETHCSA  coOlliajJbHEe MpOorHo3yBaHHs. ColllaJibHE MPOTHO3YBAHHS
BKJIIOYa€e SK (inocodChKy CKJIAJOBYy - HayKoOBe mependadyeHHs, Tak 1
TEXHOJIOT1YHI ITIIXOIH.

Meronooris COIL[1AJIBHOTO POTHO3YBaHHS npeacTaBjeHa
PI3HOMAHITHUMHU METOJAMH Ta MPOLEAYPaMH COLIAJbHOrO JTOCIIKEHHS, CEpe
AKUX Hal4yacTillle BUKOPUCTOBYIOTh AaHKETYBAaHHS, €KCTPAMNOJISIIL, €KCIIEPTU3H,
MO/ICJTIOBAHHS COIIAJIbHUX MPOIIECiB, COIIaIbHI €KCIIEPUMEHTH TOIIIO.

TexHomyorii CoOLlaJIbHOTO NPOTHO3YBAaHHSA BKJIOYAIOTh  BIJAMOBIAHUN
IHCTpYMEHTapIi, IKUH 3aCTOCOBYETHCA JISI BUPIIIEHHS COL[laJIbHUX TPo0JieM Ta
3a7a4u cycrnuibcTBa. CorliajibHe TPOrHO3YBAHHSI JO3BOJISE TIEpea0aunuTH mmepeoir
JOCHIKYBAHUX TPOLECIB Ta SIBUIL B MalOYTHHOMY, IIPU LILOMY MU MOXEMO
MPOCHIJIKYBAaTH HE TUIbKU 3MIHU, SIKI MOXKYTh BIIOYTHUCS, ajieé i BIUIMHYTH Ha iX
nepeOir Ta yHUKHYTH HETATUBHUX HACIIIJIKIB.
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CycninbCcTBO SIK CYKYIHICTh JIOJIEH, XapaKTEPHU3YETHCS CYCHUIBHUMHU
3B’I3KaMH Ta BIJHOCHMHAMH, 1 IK OO0 €KT JOCHIPKEHHS HMOro CJlJ BHBYATH,
BPAaXOBYIOYHM YC1 3B’SI3KM  MDK Horo ckiagoBumu. CrnenudidyHa ocoOIUBICTH
CYCIIIJILHOTO PO3BUTKY OOYMOBIIFOETHCS CYKYITHICTIO COLlIalIbHUX, EKOHOMIYHUX,
MOJIITUYHUX, HAIllOHAJIbHUX, JYXOBHUX BiJHOCUH. @Digocodchkuii aHasi3
CyCIUJIbCTBA TNependavyae BUKOPUCTAHHS BIJMOBIAHUX MOHATh Ta KaTEropiu, 3a
JOTIOMOI0I0 SIKMX MOKHAa 3pO3yMITH CYTHICTh COLIAJIBHUX IPOLECIB, alie
OCMHUCJIEHHA 3B’A3KIB MIDXK HHMH TOTpeOdye pI3HOOIYHOTO  pO3TIISIAY
CITIBB1JHOIIEHHS TEOPETUYHOTO 3HAHHS Ta PEAIbHOCTI.

CycninpHe XUTTS nepedyBa€e y MOCTIMHOMY pycCl, TOMY 1 JOCIIIKEHHS
CYCIIJBHUX TIPOLIECIB BiIOyBa€TbCs B JMHAMIIll, J€ CYCHUIbHI 3aKOHU
BU3HAYAIOTHCS ICTOPUYHOIO MPAKTUKOK. IHKOJIM BUHUKAIOTH MMEBHI TPYAHOII B
JOCHIJKEHH] CYCHIJIbHUX SIBULI, Ta ¥ OTPUMAaHI pe3yJbTaTH HE 3aB¥KJAU MOXKYTh
BUIPABIOBYBAaTU  3aTpaTd, TOMY OOpaHHAd TEXHOJOTIH  COI[laJIbHOTO
MIPOrHO3YBaHHSI IOBUHHO MaTH HAyKOBE OOTpyHTYBaHHs. CKIIaJIHICTh HAYKOBOT'O
aHalli3y NOJSArae y TOMY, LI0 TEOPETUYHA CHUCTEMA € y3araJbHEHHSIM, fK€
BU3HAYAETHCS B Pe3yjibTaTl JOCIIKEHHS CYCHIJIbHUX MPOIIECIB Ta SABUIL, SIKi
MOCTAlOTh SIK 1/€ajilbHA MOJEIb, 1 €IUHUM IMPABUIIBHUM IIAXOJOM € TakKe
y3arajibHEeHHs, 00 BOHO BHKJIOYAa€ BHUHATKOBOCTI Ta BPaxoBy€ HEOOXIJIHI
3B’SI3KU, Y€pe3 sIKi BU3BHAYAIOTHCS 3aKOHOMIPHI MPOIECH CYCIIJILHOTO PO3BUTKY.

3acToCyBaHHA HAyKOBOIO MIAXOAY [0 aHali3y CYCHiIbCTBa, MOOYA0BU
COLIAIBHUX MOJeJIe TOoTpedye TNEepeBIPEeHUX IMOJIOKEHb, JE€ PO3BUTOK
CyCIUJIIBCTBA BU3HAYAETHCA SIK MPUPOAHO-ICTOPUYHHUI TPOLEC, € PE3YIbTATOM
JTyXOBHO-TIPAKTUYHOT JIsIbHOCTI Jtoaei. Tak, criouarky Kanrt, a motim 1 ['erenb
OOTPYHTYBaJIM MOXJIMBICTb HAyKOBOTO JOCHIJXKEHHSI ICTOPHUYHOTO MPOLECY.
JI*oICTBO MPUCKOPIOE TEMIIU CBOI'O PO3BUTKY 3 KOKHUM HOBUM IEPIOJIOM CBOET
1cTOpli, XO4Ua B PI3HUX KpaiHax Lei mpoiec BIA0yBAEThCA MO-PI3HOMY.

CyuacHe CycCIiIbCTBO CTUKAETHCS 3 TI100aIbHUMU TPOOIEeMaMu, TOTEpIae
BiJi BifH, NOJITUYHUX KOH(JIKTIB, €KOJOTTYHUX MPOOJEM, IO HETaTUBHO
BIUIMBA€ Ha HOro po3BUTOK. JIIOACTBO mocTano mnepea BUOOPOM IMEPCHEKTUB
CBOT'O PO3BUTKY 1 JiuIIEe eEeKTUBHA MOJITUKA JEP>KaB, IPABOBI 3aKOHH, €TUYHI
HOPMM Ta HAayKOBMH MIAX1Jl 3/1aTHI BU3HAYUTHU MO3UTHUBHI CILIEHApIi PO3BUTKY
CYCIIJIbCTBA.

CowianpHe Mi3HaHHA MOBUHHO BPaxoBYBAaTH OCOOJHUBOCTI €KOHOMIYHOI,
TEXHIYHOI, HaYKOBOI Ta KYJbTYPHOI peadbHOCTI AJisI PO3pOOKH e(hEeKTHUBHUX
MEPCHEKTUB PO3BUTKY PI3HUX Cchep CYCHUIBHOrO KUTTSA. PO3BUTOK Hayku Ta
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TEXHOJIOT1M J103BOJIsIE€ JIFOJUHI BUKOPUCTOBYBATH B CBOIX 1HTEpecax sIK 3aKOHHU
MPUPOAU, TAK 1 CTBOPIOBATHM HOBI1 3B’A3KM B NPUPOAHOMY CEpEIOBHIII, a
ColllaJiIbHE TPOTHO3YBAHHSA IIOBMHHO JONOMAaraTd BHU3HAUYEHHIO CTpaTerii
PO3BUTKY CYCIUJIBCTBA Ta BPaXOBYBATH MPU LIbOMY 1HTEPECH PI3HUX JIOJIEH.

[TocTiiiHO 3pocTarounMii 1HTEpeC 10 MI3HAHHS COIllaJIbHUX IMPOILIECIB,
CIIOHYKA€ HAyKOBI[IB 3HaXOAUTH BCE HOBI TEXHOJIOTIl  COI1aJbHOTO
nporHo3yBaHHs. (CydacHe CYCHIJIbCTBO BOJOAIE 3HAYHUMH HayKOBHUMH
TOCSITHEHHSIMH, 110 JO3BOJISIIOTh HE TIIBKU PO3KPUTH CYTHICTH COIAJIbHUX
npooOyieM, ajie ¥ CIporHo3dyBaTu iX Xapakrtep. Tak, CTBOPEHHsS COLIaIbHOIO
MPOTHO3Y € TE€XHOJIOTIYHOI MPOLEAYpPOI0, SIKa BUPI3HSAETHCS MOETAMHICTIO Ta
CKJIQJHICTb SIKOI MOJISITA€ B 1i IPAKTUYHOMY 3aCTOCYBAHHI.

CorrianibHe TPOrHO3YBAHHS 32 CBOEIO CYTHICTIO 301ra€ThCsl 3 IHHOBAIIIMHOIO
TISUTBHICTIO, TaK BKJIIOYAE METOJM Ta MPUKUOMH, IO 3a0€3MeUyI0Th peali3alliio
CLEHapliB, SIKI BHOCATH SIKICHI 3MIHM B CYCIHUIbHE XUTTA. Y COLIaJIbHOMY
MIPOrHO3YBaHHI PO3PI3HAIOTH MOIIYKOBI Ta HOPMAaTHMBHI COLIaJbHI MPOTHO3H.
[TomykoBuid coIlaJIbHUM MOPOTHO3 € MOJEJUII0 Mail0yTHBOrO COLIaIbHOIO
PO3BUTKY 00’ €KTY 3 ypaxyBaHHSAM BCIX (PAKTOPIB PO3BUTKY 3 METOKO BUSBJICHHS
MOTOYHUX MpoOJieM, AKI HEOOX1JTHO MOCTYyHOBO BupimryBaTu. HopmaTuBHUIA
COLllaJIbHUM TIPOTHO3 BIJIPI3HIETHCA THUM, IO BXKE 3aJlaHl TapamMeTpu 3a
BU3HAUYCHUMH KpuTepissMu. Ha OCHOBI CHIBBIHOWIIEHHS MPOTHOCTUYHUX
MoJieJie BUPOOJISIOTHCS PEKOMEH AT 11 OTPUMAHHS ONTHUMAJIbHUX PIIICHb.
[lommpeHMMU METOJaMHU € TaKOXK EKCTPAmoJISli Ta €KCHEPTU3H, a TaKOXK
BUKOPUCTOBYIOTHCSI CHElialibHI METOAM 3 3aJlydeHHSIM OOYHCIIIOBaJIbHOI
TEXHIKH, PO3POOJISIOTHCS IPOTPaMU Ta AIITOPUTMHU A1l BUCOKOKBAII(h1IKOBAHUMHU
(axiBUAMHU.

3aCHOBHMKOM TPOTHO3YBaHHS TJIOOQJIBHHUX TIPOLIECIB HA OCHOBI
CHUCTEMHOI0 aHali3y € BIJOMUN aMepuKaHCchbkuil fociiaHuk [[x. @opecrep, skuii
3aCTOCOBYBAB MaTeéMaTHU4YHI METOM Ta 1H(OPMALIHI TEXHOJIOT1I AJIs pO3pOOKH
MOJIeJIl €KOHOMIYHOTO PO3BHUTKY CYCIHUIbCTBA. BiH BpaxoByBaB JBa BaKJIMBI
YUHHUKH, 1110 BIUIMBAIOTh HA PO3BUTOK, & CAM€, YACEJIbHICTh HACEJIEHHS Ta HOTo
BIUIMB Ha HAaBKOJIMIIHE cepefoBuile. [[porHo3yBaHHsM rio0aibHHUX MPOLECIB
TaKOX 3aiiMalucs NpeJACTaBHUKU MDKHAPOAHOI opraHizamli «PuMcbkuil Kiyom.
Bonu BpaxoByBanu MarepiajibHI PECYpCH CYCIJILCTBA Ta HaMarajmcsi 3HAUTH
BHUPIIIEHHS COLIaIbHUX MPoOJieM, pO3pOoOJsyid BIPOTIAHI MOJIENI CBITOBOTO
PO3BUTKY.
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CowianpHe NOPOTHO3YBAaHHS BKJIIOYAE HAYKOBE IepenOadyeHHs Ta
TEXHOJIOT1YHI MiAXO0JAU. BHUKOPUCTOBYIOTHCS PI3HI METOJMKH COILaJIbHHUX
MPOTHO31B, @ TEXHOJOTIl COI[IAJIbHOTO MPOTHO3YBaHHS 3JaTHI BIJIMBaTH Ha
nepeOir NPUNUHATTA YNPaBIIHCHKUX PIICHb 3 BUPIIIEHHS COLIAIBHUX MPOOJEM,
TaKOX II€ JAaCTh MOXKJIMBICTh KOPETYBATH MOCTABJICHI 3a/1a4i.

VY cdepi corianbHOi poOOTH HAUOUIBIT BUCOKY BIPOTIIHICTh COI1aIbHOTO
MPOrHO3Y MOKHA OTPUMATH, SKIIO MPOTHO30BAHUN 00’€KT € MEHII BUBUYECHUM,
TUM TPOCTIIIE JJIsl HbOTO BU3HAYUTH MalOyTHIN CIieHapiil pO3BUTKY, ajie MpHU
bOMY HEOOXI1/IHO 3HATU MOr0 OCHOBHI XapaKTE€PUCTHUKH, & TAKOXK BPaXOBYBATH
Moro ctaOLIbHI 3B SI3KH 3 1HIINMU €JI€MEHTAMU COLIAJILHOI cucTeMu. Hano1pIm
BIPOT1IHUMU OYIyTh T1 pE3YJIbTATH, SIKI OTPUMYIOTHCS 3 BUKOPUCTAHHAM TaKHUX
TEXHOJIOTI  COLIaJbHOrO  MIPOTHO3YyBAaHHA, o0  po3paxoBaHl  Ha
KOPOTKOCTPOKOBUM  mepioA. JlOBFOCTPOKOBI IMPOTHO3U  PO3POOISIOTHCS
MOETAHO, TEXHOJOTli, sIKi BUKOPUCTOBYIOTHCS MpPHU iX po3poOii, € OuIbIl
CKJIQJHUMH, 3aCTOCOBYIOTHCS MAaTe€MaTH4HI METOAu Ta 1H(QopmaliiiHi
TexHoJorli. Tak, cnoyarky, BUOMPAEThCST 00’ €KT COLIIAIbHOTO MPOrHO3YBaHHS,
HUM MOXeE OyTH SIK JTIOJUHA, TaK 1 Oyab-AKe COlllajbHE SBUILE, a00 CYCH1JILCTBO
B 1i0MYy. [lani obupaeTbcs HaAPSIMOK JOCHIJIPKEHHSI, HAIPUKJIaJ, COI10JIOTIUHE,
ajne JOCHIJDKEHHS CoIlalibHOl cepu MOBUHHO OYTH KOMIIJIEKCHUM, IOTIM
BiOyBaeThCsi 00poOKa iH(opmallii Ta BUOIp METOJIB MPOrHO3YBAaHHS, BJIACHE
MPOBOJUTHCA MPOTHO3HE JIOCIIJKEHHS, OOpOOJISIIOTBCS Ta aHAM3YIOThCA
OTpUMaHi Pe3yJbTaTu Ta BU3HAYAETHCS BIPOTIAHICTh IPOTHO3Y.

[I[o6 ouiHUTH MpPOBEIEHE NPOTHO3HE AOCHTIKEHHS, HEOOXigHO, 1100
BUYEPIIABCS BIJBEJICHUNA Ha COIlaJIbHUM MPOTHO3 BIAPI3OK yacy. Jlume Toxai
MOYHA 3 BIEBHEHICTIO CKa3aTH YM BIANOBIIA€ BIH HAMIYEHUM pPE3yIbTaTaM.

3 po3poOJICHUMHM TEXHOJOTISIMU, MaTeMaTUUYHUM arapaToM CcolllajdbHe
MIPOTHO3YBAHHSI BHUCTYNA€ BAXJMBOK CKJIAJOBOIO CYCHIJIBHOIO HUTTS, BOHO
BILUIMBAE SIK HA HAYKOBUM MOTEHI[1AJ, TAK 1 HA pO3pOOKY YNPaBIIHCHKUX PIIIECHb
AK Ha pET10HAJbHOMY, TakK 1 Ha J€pKaBHOMY P1BHI.

Bukopucrtanus iHpopmaliiiHUX TEXHOJOTIN B COLllaJibHINA cdepl BIIUBAE
Ha CTPYKTYpPY COILlaJIbHUX BIAHOCHH, aJi€ PU IbOMY BOHM CTalOTh €)EKTUBHUMU
IHCTpPYMEHTaMH, 110 BIUIMBAIOTh Ha SKICTh KUTTS SIK OKPEMHX 1HIMBIIIB TaK 1
Py, JA03BOJISIOTH MOJ0JATH KUTTEB1 TPYJHOIII Ta 3HAUTHU BUXiJ 13 CKJIaAHOI
CUTYaIlli.
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MOPTATUBHUMI NPUCTPIN JJI1 KOHTPOJIIO KJIIMATHYHHUX
HHOKA3HUKIB TA 3AJIMMJIEHHA «SARAH»

AKTyaJlbHicTh gochaigkeHHs. CydacHU pPO3BUTOK TEXHOJIOTIA €
3alIOPYKOI0 CTBOPEHHS 1 PO3BUTKY CUCTEM KOHTPOJIIO MIPOTUITOKEKHOI OE3MEKH.
AJle € MpUuMIIIEHHS, 1€ HEMOXJIMBO BCTAHOBUTU HOBITHI, MEPEAOBI CUCTEMU
KOHTPOJIIO 3a TEMIIEpaTypoOl0 Ta CHUCTEMM IOXKEXKHOI Oe3nmeku, abo K y
KOPHUCTYBauiB HEMAE Yacy YU IrpoOIIEH.

O0’eKT H0CIIKEHHS — CUCTEMHU PO3YMHUX OYIUHKIB

IIpeameT nocaigskeHHs — NOPTATUBHI MPUIIAJAN 1 CUCTEMH KOHTPOIIIO 3a
TEMIIEPATYPOIO Ta CUCTEMHU MOKEKHOI OE3MEKU

Mera mnpoektry — JlochmiguTH ICHYIOUl CHUCTEMHU KOHTPOJIO 3a
TeMIIepaTypol0 Ta CHUCTEMHM TOXKEXKHOI Oe3neku. Po3pobutu mnopTaTUBHUI
MpUiaa i KOHTPOJIO KJIIMAaTMYHUX IMOKA3HUKIB Ta KOHTPOJIO 3aJIUMJICHHS,
AKAM MOKHA BCTAHOBUTHU 0€3 3ailBOi JOMOMOTH Ta KJOMNOTIB, & MOHITOPUHT
MOKA3HUKIB 3/IIICHIOBATH 3 MOO1JIBHOTO J0/IATKY.

JInst TOCATHEHHSI METU HEOOX1THO BUKOHATH HU3KY 3aBAAHb:

1. ITpoananizyBaTu iCHYIOU1 IPUJIaJIN, 3HAUTH HEOJIKA a00 mepeBaru ix

BUKOPHUCTAHHS.
2. CTBOpUTHU MiIHIMAJIbHUNA MaKeT NpUiIaxy ¢ BAKOPUCTAHHAM ILUIATHOPMU
Arduino.

3. Bupimutu npobiaeMy mepenadl JaHUX Ha BiACTaHb (BiJ JaT4uKa 10

rOJIOBHOI CHCTEMH) Ta Iepeadl JaHUuX Ha cMapT(dOH.

4. CTBOpUTH 10JIATOK ISl Iepeaadl naHux yepe3 Bluetooth.

5. Hamucaru xox s rosioBHoi cuctemu (Arduino UNO) ta cuctemu, sika

nepejae Ta OTpUMYE AaHHI gatunka 3agumiieHHs (ATtiny13).

Koporkuii onuc pe3yabraTiB.

byno nocnimkeHo poOOTYy KUIBKOX CydyacHHUX cucTeM. lleperyisiHyTo Ta
MPOAHAII30BAHO iX MepEeBaru 1 HEJOMIKH.

Ha miacraBi oTpuMaHuX pe3ynbTaTiB AOCHIIHKEHHS OyJI0 OTpPUMAaHO
CUCTEMY, SIKa MOXE€ KOHTPOJIIOBaTH JaHi 3 OyAb-IKOr0 KYTOYKY BalIOro
OyIMHKY, TOOTO JaTYMK 3aJUMJICHHSI MOKHA MOBICUTH, HaMpUKIaJ], 0174 MICIb
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3 BEJIMKOI BIPOTIJIHICTIO 3aiiMaHHs (OUIs Tpacku, IUIUTH, KOMI'IOTEpa Ta
THIIHX).

JIns 3uMTyBaHHS JAaHUX CTaHy 3aJUMJICHHS OyJI0 BUKOPHCTAHO JATYUK
MQ-7. Bin mMae 1Ba HXKKH JJ1s iepeadi ganux. OaHa 3 HuX, nudpona, nepeaae
OyJIIBCHKHI TUI 3HAY€Hb, BOHA HAJNAIITOBYETHCS CHELI1aJbHUM OITyHIEM, AKUU
pO3TalIOBaHMUI O€3M0CePEIHBO HA CAMOMY JIATYUKY (TOOTO MM 3a3HAYAEMO, SKY
«KUIBKICTB» UMY BBa)XKaTH HOPMaJbHOMIO, a sKy Hi). {1 maHi 3uuTyroTbes, 1
cHUcTeMa BIJIOBIJHO pearye 4u He pearye Ha curHai. Jlpyra HiXka mepenae
AQHAJIOTOBUM CHUTHal, TYT TOHATTS HOPMHM 3aJUMJIEHHS s BH3HAYaB
EKCIIEpUMEHTAJIBHO 1 oTpuMaB 3HaueHHA — 170. [1ig yac cTBOpeHHSI MaKeTy s
JIAIIIOB BUCHOBKY, 110 Kpallle BUKOPUCTOBYBATHU JIPYTY, aHAJIOTOBY HIKKY, aJIKe
nepia, HuppoBa Npairoe He 30BCIM KOPEKTHO.

Cam gaT4yuK He N1IKIIOYEHUH HalpsMy J0 T'OJO0BHOI CHCTEMH, BIH MPAIIOE
Ha eJIEMEHTAaX KUBJICHHS, KOHTPOIIOEThCS nporpamatopoM ATtiny13 ta nepenae
JlaH1 Ha TOJIOBHY CHCTEMY 3a JOIIOMOTO0 pajiionepeiaBada Ta pajaionpuiimada
Ha 433 I'l.

Hns ¥ioro migkirodeHHss Oyno BukopuctanHo 010morkexky <RH ASK.h>.
[1ig yac ekciepuMaHTiB 3 TPUIIAI0M OYyJIO BUSIBIEHO, 110 PAIOCUCTEMA rAJIbMY€
poOoTy mpuiiaay, Ta 1HOJI BIH MOXKE IepejaBaTh Ha €KpaH Ta Ha MOOUIbHUN
NpUCTPil HEKOpekTHiI naHl. [IpoOiemy Oyno BUpPIIIEHO 3a JONOMOIOIO
aBTOPCHKO1 YaCTUHU KOAY.

[lepeBipka poOOTH cHUCTEMHU 3A1MCHIOBAjach 3a JOIMOMOIOK0 TIIIIOYOIO
CIpHHMKA, TJIII0YOTO IIMaTO4YKa TKAHWHM Ta TJIIOYOro IIMaTodka Mamnepy, sKi
PO3MIIIYBAJIUCh B 30H1 Jii JaT4uMKa 1 CUCTEMa pearyBajia 3ByKOM 1 3MIHOIO
KOJIbOPY CBITJIO/I10/1a BIAMIOBIAHO 3alIpOrpaMOBAHUM JaHUM, Ha €KpaH Teaedony
ta lcd-aucIuiero BUBOIUTHCS BIAMOBIIHUN HAIIUC.

Takox OyJ0 BHUSBICHO, IO € MOXJIUBICTh 3aMIHUTH YU JOAATH 1HIII
JATYUKHU.

JI1s1 3UUTYBaHHS TaHUX PO BOJOTICTh Ta TEMIIEPATYPY OYJI0 BUKOPUCTAHO
narank DHT11. Horo XapakTEePUCTUKNA BKa3ylOTh Ha Jlana3oH BUMIPY
temneparypu (0-40 °C) 3 moxubkoro + 2°C Tta Bososorocti (20-90% RH) 3
nmoxuokorw + 5%. BiH Mae nuliie ogHy HIXKKY IS Iepeiadl JaHuX 1o mudpoBoMy
curHainy. Jmsg KOpekTHOi poOOTHM HJaruyvka, OyJI0 BHUKOPHCTAHO O10J110TEKy
<SimpleDHT.h>.

3uuTaHl JaHi MeEpenarThcsa 1 BigoOpakatoThbcs Ha lcd-mucniei Tta B
MoOutbHOMY noaaTky SARAH. Takox BpaxoBylO4u OTpUMaH1 JaHl JaTYMKa rgb-
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CBITJIOA10/] 3MIHIOE KOJIp B 3aJI€KHOCTI BiJ ONTUMAJIbHOCTI TEMIIEpPaTypu Ta
BOJIOTOCT1 B MPUMIIIEHHI.

Bbyno Bupimeno npobiaeMy nepeadi JaHUX 3 TOJIOBHOI CUCTEMU TPUCTPOIO
Ha cMapTdoH. Bukopucrano Bluetooth-npegatunk skuii miaKaO4aBcs 10
Arduino UNO 3a gonomoroto a8ox noptiB RX 1 TX.

Jnsa cmaptdony Oyino po3pobieHo B oHylalH-cepenoBuill App Inventor
nonatok «SARAH». B 1HCTpyMeHTapii cepeloBHINa € 3Mora BiJIKIHOUUTH
OJIIOTY3-KJIIEHTA Ta HAJAIITYyBaTH MepeAadyy JaHuX 3 FOJOBHOI cucteMu. [laHi
nepeaarThes mo Serial.print.

w2l D

Bubepirs npucTpiit Bubepite NpuCTpin

Niaknioveno MiaknioueHo
IYBATAN! Temperature: 23 C* Humidity: 27 %
3aQiKCOBaHO HeBeaNeuHy KINbKICTb YrapHoro rasy

Po3po0iiena cucrema mnpairoe KOpeKTHO, Ha TesneOoH MepeaatoThes J1adi, a
IIpY HeOe3Melll MOKEXK1 CUCTEMA CIOBIIIAE BIACHUKA.

AHaJi3 ICHYI0YHX pillleHb.

[1ig yac MONIYKIB aHAJOTIB CBOTO MPOEKTY S 3HAMIIOB OKpPEMi MPUCTPOI
KOHTPOJIO 3aiuMJIeHHs (1iHa B cepeauboMy 600 rpH.) Ta okpemi Ipuiaau JJist
BUMIPIOBAHHS TEMIIEPATypH Ta BoJiorocTi (1iHa B cepenabomy 200 rpH.). 3BICHO
MOJ10H1 pIlIEHHS BX€ ICHYIOThb, aje€ 1X I1HKOJIM BaXXKO abo HepealbHO
BCTAHOBHUTH, HE KaXKy4H BXKE PO BEJINUYE3HY IIIHY.

[Ticas migpaxyHKIB BapTOCTI mpuiany s aimoB wiHu 391 rpH. 3a BCio
CHUCTEMY Ta OJMH JATYMK Ta 85 rpH. 3a JOJATKOBUMN JTaTUHK.

BucHoBku:
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e byno po3poliieHO cuCcTEMY sIKa KOHTPOJIIOE Ta MEpPeaae JaHl CTaHy
MEBHUX MOKA3HUKIB BaIllOi OCEJl, sIKa € JIOBOJII MOPTaTUBHOKO Ta
JIETKO BCTAHOBIIIOETHCS B OyJb-SIKOMY HNPUMIILIEHHI, JI€ € €JIEKTPUYHA
Mepexa.

e byno po3po0ieHo 101aToK, 3aBISKHA SKOMY MOXHA MEeperisgaTy JaHl
PO CTaH XUTJIA 31 cMapTdOHy.

e (Cucrema BYaCHO CHOBIIIAE PO NEPEBUIIEHHS KIIBKOCT1 AUMY, TOMY
Ha CUTHaJ MOXKHA IIBUJIKO 3pearyBaTy Ta 3aro0IrTH MOXKEXKI B OCEJI.

e JlaruMku rasy MOXXHa 3aMIHIOBaTH Ta JOJaBaTH 10 KOMILIEKTY,
po3MinlyBaTu Oynb-fie¢ y BallOMY >KUTII, HapUKiIaf, Oiias Micub 3
BUCOKOIO BIPOTIHICTIO 3aliMaHHs. BiH mpaiftoe aBTOHOMHO 1 Iepeaae

JlaH1 Ha TOJIOBHY CHUCTEMY, sIka CUTHAJI3y€e PO MPOoOIeMHu.

CnucoK BUKOPHCTAHUX J7KepeJt

1. bibniorexa <SimpleDHT.h> https://github.com/winlinvip/SimpleDHT

2. bibmioreka <RH_ASK.h>
https://github.com/PaulStoffregen/RadioHead/blob/master/RH_ASK.h

3. Ilepemadya maHWX MiX TOJOBHOIO CHCTEMO Ta JaTYMKOM YrapHOTO Ta3y
(miakIrOYeHHs panionepenaTunka Ta panionpuiiMada Ha 433 [')
https://gltech.org/2016/12/18/433mhz-dht12-radiohead/

Cac H.M.

M. [TonTaBa
sasnat2008@gmail.com

MOXKJIUBOCTI 3ACTOCYBAHHS MEPEKEBOI TEXHOJIOI'TI
YIIPABJIIHHS 3AKJIAJIOM OCBITH

B. Cepreea, E. Measens, I'. I'puOkoBa HaBOASITH Takl BU3HAYCHHS
MOHATTS «MEpekKeBa B3aeMois». Ilepiinil BapiaHT SBIISIE MEPEKEBY B3AEMO/IIIO
AK CHUCTEMY TOPH30HTAJIbHUX 1 BEPTUKAIBHUX 3B'SI3KIB, 10 3a0€3MeYyOTh
JOCTYIHICTh SIKICHOI OCBITH JJIsI BCIX KaTeropiii rpoMmajsiH, BaplaTUBHICTb
OCBITH, BIJKPUTICTh OCBITHIX Oprasizamiid, MiABUIIEHHS npodeciiiHoi
KOMIIETEHTHOCTI MeaaroriB 1 BUKopucTaHHs cydacHux IKT-texnosoriii [4].
Hpyruii BapiaHT noB'A3aHUN 3 00'€THAHHAM KIJIBKOX 3arajbHOOCBITHIX YCTAaHOB
HaBKOJIO HAWOUIbII CHJIBHOTO 3arajbHOOCBITHBOTO 3aKjajy, SKH BOJIOJIE
JOCTAaTHIM MaTeplaJlbHUM 1 KaJpOBUM TOTEHIIAJIOM, SKUM BUKOHYE PpOJIb
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«PECYpCHOTO WEHTPY». Y 1LbOMY BHUMNAAKY KOXXEH 3arajibHOOCBITHIM 3aKiiajn
JaHoi rpynu 3a0e3neuye BUKJIAJaHHS B IOBHOMY 00cs31  0a30BUX
3arajbHOOCBITHIX MPEAMETIB 1 Ty YaCTUHY NPO(PIIbHOro HaB4YaHHA (MpodiiabHI
MpEIMETH 1 KypCcH 3a BUOOPOM), SIKY BiH 3/IaTHUW peali3yBaTH B paMKax CBOiX
MOKJIMBOCTEH. [HIITY TpodisbHY MIATOTOBKY Oepe Ha cede «pEeCypCHUM LIEHTPY.
Tpetiii BapiaHT, 3aCHOBAHMM Ha Koomepalli 3arajJbHOOCBITHBOI YCTAaHOBHU 3
BUIIMMH, CEpPEIHIMU 1 YCTAaHOBAMHU IIOYaTKOBOI MpoQeciiiHOi OCBITH 13
3aJy4E€HHSM JOJaTKOBUX OCBITHIX YCTaHOB COLIAIbHO-KYJIbTYPHOTO THUITLY.

Bumnieo3naueHe A03BOJIMJIO HaM pO3IMJISIAATA  MEPEKEBY B3aEMOJIIO
OCBITHIX OpraHi3amii (3akjiaiiB BHILOI, CEPEHbOI, MPODECIHHO-TEXHIYHOI
OCBITH), 3aKJaJIB KYJbTYPHO-OCBITHROIO Ta CIOPTHUBHOTO CHPSIMYBaHb SK
CHIIBHY AISUIbHICTD 13 3araJibHOI0 METOIO Ta IIJISIMU 3 00’ € THAHHSM PECYPCIB JJIs
iX JIOCATHEHHS B €JUHHMM MeEXaHi3M, B Pe3yJbTaTl 4oro 3100yBadl OCBITH
3aCBOIOIOTh HABYAJIbHI IPOTPaMU 3 BUKOPUCTAHHSM PECYPCIB KIJIbKOX OCBITHIX
3aKJIAIiB.

Ha Hamy gymKy, po3BUTOK MEpeXeBOi B3aeMo/iii € (hOpMOIO oprasizarii
BCEOIYHOIO0 MapTHEpPCTBA. 3aKjaJl CEpPEeAHbOI OCBITH 3aBISAKA MEPEKEBIN
B3a€EMOJIi BXOJAUTHh B OUIBII IIMPOKI OCBITHI CHUCTEMH, CTa€ CKJaJ0BOIO
yacTuHO0 MiciieBoro (OTI'), perioHaabHOr0 Ta 3arajJbHOJEPKABHOTO IPOCTOPY.
MepexeBa B3aeMOJIisI J03BOJIsA€ 00 €IHATH YC1 COILIajdbHI 1HCTUTYTH 3ajyIs
MIJICUJIEHHS. MOKJIMBOCTEW 3aKJIaJly OCBITHM Yy CTBOPEHHI YMOB [Jii PO3BUTKY
0COOHCTOCTI.

Mera, sika 00’e€lHye 3akjiaJld Ta OpraHi3alli y MepexeBii B3aeMO/li,
0a3yeThCd Ha 3alIKABJIECHOCTI YYaCHUKIB MEpPEXl y BUKOPHCTAHHI CIIJIbHHUX
MarepiajJbHUX, KaApOBUX Ta 1HPOPMALINHUX PECYpCIB MEpEeXl, y pe3yJsbTaTl
YOro BOHHU TI€I0 UM 1HILIOI MIPOIO MIHIMI3YIOTh BJACH1 BUTPATH, HATOMICTb,
MABUINYIOUH €(DEKTUBHICTD JISJILHOCTI 3aKJIaJy OCBITH.

[HCTUTYLIHHI MOXJIUBOCTI MEPEXKEBOI B3a€EMOJIII Ta MEPEKEBOTO
yOpaBiiHHS [3] MICTATB:

— moJioxeHHs 3akoHy Ykpainu «IIpo oCBITYy» CTOCOBHO 1HJWBIIYaJIbHOI
OCBITHBOI TPAEKTOPIi, IHAMBIAYAJIbHOI MPOrpaMU PO3BUTKY, 1HKIIO3UBHOIO
HaBYaHHs, JIMCTaHLINHOI Ta MepexeBoi ¢opM 3100yTTa ocBith [1]. Taka
CHIBMOpalls 3a yMOBHM 3aKJIIOUYEHUX JIOTOBOPIB Ta HAJaroJKEHOI MEpPEkKeBOl
CHUCTEMU YIIPABJIIHHS MOrJia O COPUATH iX BUKOHAHHIO.

IToctanoBa «lIpo 3arBepxkeHHs [lonoxkeHHs mpo OCBITHINA OKpyr». s
3A1MCHEeHHsT cTaTyTHOl JisibHOCTI O30 MoXke Ha JOroBipHHUX 3acajax
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00’€HyBaTUCS 3 1HIIUMHU IOPUIAYHUMH OCO0aMM, CTBOPIOIOYM OCBITHI,
OCBITHbO-HAYKOB1, OCBITHbO-BUPOOHUWYI, a TaKOX 1HII OO'€THAHHSA, KOXEH 13
YYaCHHKIB KO0 30epirae ctaTyc IpUANYHOI ocodu [2].

JInsi BUSBICHHS MOJKJIMBOCTENW 3aCTOCYBAHHS MEPEXKEBOI TEXHOJOTIL
ynpasiiHHsg 30 HaMu 3/11CHEHO aHali3 CalTiB OmOpHUX 3akianiB [lonTaBcekol
obnacti. Y IlontaBchbkiit o6nacti icHye 73 omopHi 3aknafau. [lig yac anamizy
CalTiB HaMM 3BepTaiacs yBara Ha BUCBITJIIEHHS (DaKkTiB B3aeMOIi1, aPTHEPCHKUX
crocyHkiB O30 (omopHOro 3akjagy OCBITH) 3 IHIIMMM 3aKJiaJlaMH OCBITH,
KYJbTYpH, cIOPTY Touo. AHanizy nigaaBanucsa craryT O30 Ta 3BIT KepiBHHUKA
030 nHa npeaMeT MeTH, 3aBAaHb Ta iX peanizaiii y aismbHOCTI O30.

3acTocyBaHHA  MepexeBoi  TexHojorii  ympaBiiHHa O30  Moxe
3AIACHIOBATUCS 32  HAsBHOCTI TEXHIYHOTO 3a0e3nedeHHs  (HasBHICTh
KOMIIT IOTEPIB, 3aCTOCYBAHHS IHTEPHET-TEXHOJIOT1H B AisiibHOCTI O30 Tomio). 3a
pe3yibTaTaMmu aHajizy orpumaHnoi iHpopmaiii 12(%) O30 — He MaloTh BIaCHUX
caiitiB; po 2(%) O30 iudopmartii y BIAKpUTOMY IOCTYII HE 3HailaeHo; y 15(%)
BUMNAaJKax 1H(opMallls Opo caTu €, ajJe CalTH Ha 4ac MPOBEJCHHS aHANI3y HE
Biakpuiucs; y 13(%) — caiitu He Hecau HeoOX11HOi 1HpopmaIli.

Takum unHOM, y 42(%) 3 73 onopHux 30 IIsIBHICTH 31 CTBOPEHHS CAUTy
30 Ta i1oro HaNOBHEHHS BIANOBIAHOIO 1H(pOpMaIll€l0, a 3HAYUTh, 31 CTBOPEHHS 1
BUKOPUCTAaHHA MOXJIMBOCTEM MEPEKEBOI TEXHOJOTl YIOPaBIIHHSA — Il
nonepeny. dyxe wacto ui 30 BiggajeHi BiJl palOHHHX 1 OOJJACHOTO LEHTPY.
MepexeBa TEXHOJOTIS, SKa Ja€ MOXJIMBICTh HaJaTU TOCIYTY BIJIJIAJICHOMY
KIHIIEBOMY CITIO’KMBA4€Bi, JIJIs1 TAKUX IIK1J MOTJIa O OyTH 100pOI0 I0ITOMOTOIO.

KepiBaukamun O30  yCBIIOMIIOETBCS ~ B@XJIMBICTh  TEXHIYHOIO
3a0e3neyeHHs (HasBHICTh KOMII IOTE€PiB, 3aCTOCYBAaHHSI IHTEPHET-TEXHOJOT1 B
nisieHOCTI O30), 30kpemMa y 2019-2020 H.p. (3a 1HdoOpMaIlliero 31 3BITIB
kepiBHUKIB  O30), 3MminHeHHd wMmatepianbHoi 0asm O30, mnopanbiia
KOMIT IOTEpHU3allisi, IMIUPOKE BIPOBAKEHHSA 1HGOPMAIIMHUX KOMII IOTEPHUX
TEXHOJIOT1 B OCBITHIN mpoliec, HeoOMexxeHuil goctyn 1o Internet — HeoOXiaH1
JUI BUKJIQJAHHS MPEIMETIB BapilaTUBHOI CKJIaJI0BOI poOOYOro HaBYaJIbHOTO
TJIaHy, CTBOPEHHS CIIPUSATIMBUX YMOB JIJIsI CAMOOCBITHBOI JIISITTBHOCTI BUUTEIIB.

OO0’ekTMBHAa HEOOXIJHICTH 3aCTOCOBYBaTH MEPEXKEBY TEXHOJOTIIO
ynpasiiHHs € B O30, gKi MaloTh y cBOil cTpyKTypl Pimii. Takux 3akmaniB — 10,
3 HuX 3 O30 — 1 ¢imiro; 3 O30 — 2 ¢umi; 2 O30 — 3 gumi; 1 O30 — 4 Pinii;
1 O30 — 5 ¢imii.
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B O30 HakonuueHWd J0OCB1JT BUKOPUCTAHHS €JIEMEHTIB MEPEKEBOTO
VIPAaBJIIHHS, SIKI 3aCJIyTOBYIOTh Ha y3arajbHEHHS. AHali3 iCHYHOYOI'o JIOCBIIY
O30 IlonaTaBchKkoi 00J1aCTI CBIAYMUTH, 1110 MOKJIMBOCTI JIJII MEPEKEBOI B3a€MO 111
Ta MEPEKEBOr0 YIPABIIHHA CIUIBHUMU PECYpCaMU € Y JOCBiAL:

— cmiBmpaii 3 IHIIMMHU 3aKjajJaMd OCBITH, XYIAOXKHIMHU IIIKOJIAMHU,
3aKkjajaMu JOIIKIJIBHOI Ta TMO3alIKiIbHOT OCBITH (OyJIMHKAMHM JUTAYOI Ta
IOHALIBKOI TBOPYOCTI), 3aKJIaIaMU BUIIO1 OCBITH;

— Y JOCBIl MJISNIBHOCTI (UIIM KYyJbTYpPHO-MHUCTEIBKUX, CIOPTUBHUX
3akyaaaiB s yuHiB ogHoro O30;

— B JIOCBLJI1 CIIUJIBHOI TpO(OplEHTALIITHOT POOOTH;

— B cragaapti ['Al (rpomajaceko-akTuBHa IikoJyia) — «llapTHepcTBOY.
Cepen mapTHepiB Ha3MBaKOTh: OaThbKiB, OpraHU MICIIEBOI BJIaJi, CIIOHCOPIB,
MPUBATHUX IMIAIPUEMIIIB, IPUBATHI CLILCHKOTOCIOAAPCHKI MIANPUEMCTBA;

030 € HaO1TBIKUM 1 HAUTMOTYKHIIIUM Yy MEBHIM MICIEBOCTI 00’ € JHYIOUHUM
IIEHTPOM. 3a3HAYCHUI CTaH CIPaB, TICHE CIIBPOOITHUIITBO MOXKE CTaTH OCHOBOIO
JUIs BpaXyBaHHSI MOXJIIUBOCTEHN yCiX CyO0’€KTIB B3a€MO/1i CTOCOBHO M1JICUJICHHS
HABYAJIbHO-BUXOBHUX  MOxJuBocTeit O30 1 CTBOpPEHHS  MEpPEXEBOro
YIPaBJIIHHS.
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INPOBJIEMbI PASBUTUS COBPEMEHHbBIX OTEYECTBEHHBIX
TPAHCIIOPTHBIX CUCTEM HA IIPUMEPE IIPEAIIPUATHUSA
«JIYTAHCKTEIIJIOBO3»

HcTopus pa3BUTHA YKPAMHCKOW 7KEJIE3HOU JOPOTM HAYMHAETCS CO BTOPOMN
nmoJioBuHbl 19-ro Beka. B mocnennue pecsatmierus 19-ro Beka MaccoBoO
BBOJAWJINCh B IIPOM3BOJCTBO PE3YyJIbTAaThl HAyYHBIX OTKPBITUM B 00JacTu
MaTeMaThKHd, (U3UKU, XUMHM U JPYyrUX HAyK, KOTOPBIE CIOCOOCTBOBAIHU
3HAYUTEITBHOMY TEXHUYECKOMY mporpeccy. OmnbIT yIIPaBJIEHUS
MAIIMHOCTPOUTEIIbHBIMA ~ 3aBOJIAMH W CTPEMJIEHHME HWHBECTHPOBAaTH B
IEPCICKTUBHBIE PA3BUBAIOIIMECS PBIHKM MPUBEIO HEMEUKOTO HHBECTOpA
I'ycraBa I'aptmana B Jlyranck, rae oH B mae 1896 roma ocnoBan «Pycckoe
OOIlIECTBO MAaIIMHOCTPOUTEIBHBIX 3aBOJOB [‘apTmaHa», B JalbHeIIeM
nepeuMeHoBaHHoe B «JlyranckremniaoBo3» [1]. B 1900 r. ObL1 BeINYIIEH TIEPBBIi
JYTaHCKUW NapoOBO3, a 32 BCIO HUCTOPHIO JIYTAHCKOT'O MapOBO30CTPOEHHUS OBLIO
npousBeieHo 0osiee 12 ThiC. TapOBO30B U 0KOJIO 44 THIC. TEIJIOBO30B PA3JIUUHBIX
MO (UKAITUHA.

VYenex «JlyranckreniaoBo3)» oOecreunBajcsi HaJluyueM KadeCTBEHHOU
MJIAHOBO-3KOHOMHYECKOU CITYKOBbI, 1eITEIbHOCTh KOTOPOU ObliIa HalpaBJieHa Ha
VIPABJICHUE  ILEMOYKOM  IOCTABOK, HHTEITPUPOBAHHOM B  KOMAaHJIHO-
aIMUHUCTPATUBHYIO CHUCTEMY YHpPaBJICHHS, YTO TMO3BOJISIO OOECIeYnuBaTh
IJIAHUPOBAHUE U KOHTPOJIb MOCTABOK. BaxHyro posib B ycrnexe 00beIUHEHUS,
IIOMUMO  YNOPAaBJIEHUS  KaApPOBBIM  PE3EPBOM, HIPAJO  HMCIOJb30BAHUE
YHUKAJIBHOTO OOOPYAOBaHMUS W MEPEAOBBIX TEXHOJOTHM mpousBoacTBa. 1o
Hadana 1990-x rogoB «JIyraHCKTEIIOBO3» €XerogHo npouspoaui 6oxee 1300
TEIIOBO30B B T'OJ1 M ObLI OJJHUM U3 KPYHHEUILIUX TPEAIPUATHI 10 TPOU3BOACTBY
TEIUIOBO30B B MHUpe. OCHOBHBIMH CTPAHAMU-NIOTPEOUTENSIMH, TTOMUMO
BHYTPEHHETr0 phIHKA, ObUIM cTpaHbl bmmxHero u JlanpbHero Bocroka, cTpaHbl
Azuun, Appuku u JIaTuHCKON AMEPUKH.

C 1990-x ro1oB Ha4aIOCh CTPEMUTENBHOE PA3BUTHUE BHICOKOCKOPOCTHOIO
KEJIE3HOJOPOKHOTO TpaHCHOPTHOro coobuieHus. Cpeaw CTpaH-TUIEPOB,
CIEJIABIINX 3HAYUTEIBHBIN ITPOPBIB B ’TOM HanpasieHnu, — Kurau u Anonus. B
TO € BpeMs OOJBIIMHCTBO NPEANPUITUNA YKpauHbl OB BBIHYXKJICHBI
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HAaCTpauBaTh HOBBIE IIEMTOYKH MTOCTABOK: UCKATh MOTPEOUTENEH U MOCTABIIMKOB,
OpPTraHU30BBIBATH JIOTUCTUKY U (DMHAHCOBBIE OTOKHU, YTO HETATUBHO OTPA3UIIOCh
Ha TPaHCIOPTHOM oTpaciau B uesnoMm. Hampumep, B mepuox 1990-2004 rr.
«JIlyranckreniaoBo3» Beimyckan Juiib 5O TENJI0BO30B B I'0Jl, @ KOJIUYECTBO €T0
COTPYIHUKOB COKpaTmiioch ¢ 30 ThIC. 10 8,3 ThIC.

B 1993 r. cpeanss CKOpPOCTh NACCAXKUPCKUX MOE30B B Kwuranckoi
Hapoanoit Pecny6uke (KHP) coctaisina Bcero 48,1 kM/4. Peann3oBas nepBblii
MPOEKT MO YCKOPEHUIO KEJIE3HOJAOPOXKHOI0 cooluieHus B 1997 r., xene3Has
nopora KHP cMorna yBeam4uTh CpeaHIOIO CKOpOCTh 110 54,9 KkM/4, a mocie
Onumnuaznsl B [Tekune 2008 r. — no 310 km/4. B 2012 r. npaButenbctso KHP
MHBECTUPOBAJIO B PA3BUTHE KEJIE3HOW JOporu okono 1 mupa. moiwr. [2]. Ha
2017 r. IpOTSIKEHHOCTh BBICOKOCKOPOCTHBIX Xkeye3HbiX nopor KHP mocrturia
25 TBIC. KM, UTO COCTABJISLIO JIBE TPETU OOLIEMUPOBOT0 MOKA3ATEIS.

[Io mampiIM AO «YkpamHckas kene3Has gopora», Ha 2018 r. m3HOC
KEJIE3HBIX J0por cocTaBisieT 93%, a cpeaHssi CKOpOCTh Moe30B — 58,2 km/4
(maccakxMpCKUil HOYHOW MOE3]] UAET CO CPeHEN CKOpOCThIO 43,2 KM/4, HOYHOU
skcrpecc — 57,4 km/u, a «MHTEepcutn» n «MHTEpCcUTH+» — cO cKopocThio 80,6
kM/4) [3]. Ha 2016 1. 60o1ee 90% TeIioBO30B U 3JEKTPOBO30B Y KPauHbI UMEITU
CPOK 3KCITyaTauuu cBbiiie 26 et [4].

[Ipu pa3paboTKe cTpaTeruu pa3BUTHUSA KEIE3HOJAOPOKHOIO COOOIIEHUS
npasutenbctBO  KHP  mpeaycmarpuBano  HWCHOJb30BaHME  MHOCTPAHHBIX
TEXHOJOTMH C TMEpPCHEKTUBOM HX JIOKAJIM3alMU, a TaKXke JaIbHEHIIYIO
COOCTBEHHYIO IKCIUTyaTalUIO NPOAyKIUU. JKeIe3HOAJOpOKHbBIE NMPEANPUATHS B
KHP Moriu caMocTOSITEIbHO BBIOMpATh CBOMX 3apyOEKHBIX MapTHEPOB O€3
OTpaHUYEHUM, HO UHOCTPAHHbIE KOMITAHUU JOJKHBI OBLIIM JAaBaTh COIJIAIIEHUE
0 mepeaye TEXHOJIOTMA MECTHBIM MPOW3BOJUTENSM I MPEABAPUTEIHHOTO
u3ydyeHus. B paMkax mnporpaMMmbl  MOJEpPHHU3ALMHU  KEJIE3HBIX  JIOPOT
npasutenbcTBO KHP paspaborano oTaenbHyr0 MporpaMMy COTPYAHUYECTBA B
obslactu  pa3pabOTKHM  CHUCTEMBI  BBICOKOCKOPOCTHBIX  MOE3JI0B  MEXIY
MHOCTPAaHHBIMHA KOMNaHWsAMHM, KurTaiickon AkajaeMHed HAyK W KHATAaUCKAMU
YHHUBEPCUTETAMH [5].

B ornmmume ot Kwurad, rae Obuia BbIOpaHa cTpaTervs JOKalu3alUu
MPOU3BOJCTBA, YKpaumHa Impojaja CBOEr0 OCHOBHOIO IPOU3BOAUTENS
KEJIIE3HOJOPOKHOTO  TPAaHCIIOPTa  €ro  mpsAMoMy  KOHKypeHty  AO
«TpancMamxonguar» — KpynHenmemy B PO mpou3BOIAUTENO JTOKOMOTHUBOB,
MMACCAXUPCKUX BaroHOB U  JJIEKTPOIMOE3JI0B. ODTO IMOrJOHIEHUE ObLIO
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00yCJIOBJIEHO TIOCTOSIHHBIM  COKpallleHueM OOBbEeMOB IPOM3BOJCTBA Ha
«JlyranckreniaoBo3» H, Kak CJIEIACTBUE, (PUHAHCOBOM HEYCTOMYMBOCTU U
3aBUCUMOCTH  OT  BHEIIHUX KpeauTtopoB. «TpaHcMamxoaguHr»  ObUI
3aMHTEPECOBAH B MOKYIKE MOTEHUHAIbHO KPYINHOIO KOHKYPEHTa, YTOObI
KOHTPOJIUPOBAaTh PErMOHAIIbHBIE PBIHKM M YBEJIMYMBATH CBOE BIIMSHUE HAa
LETIOYKU TMOCTABOK OT IPOU3BOJMTEIIEN KEJIE3HOJAOPOKHOTO TPAHCHOPTA 10
norpedureneit ux npoaykuuu B CHI'.

[lepciekTuBbl BO30OHOBUTH POCT OOBEMOB IMPOU3BOJCTBA IMEpPeE]
«JIlyranckrennoBo3» nosaBuiiuch B 2007 r., KOrja cTajgo U3BECTHO O ITPOBEACHUN
EBpo-2012 B Ykpaune u Ilompme. B Ykpanne Ha mporpamMmy MOAEPHHU3ALUH
KEJIE3HOJOPOKHOTO TPAHCIOPTA TJIAHUPOBAIKUCH BBIICIUTh 3HAYUTEIBHBIE
MHBECTHUIIMU (KOTOPBIX OBUIO JIOCTATOYHO [UJII COXPAHEHUS KOHTPOJIBHOIO
nmakeTa Ha «JlyranckremioBo3»). B orindue ot mogobHoro miana Kurasi, niany
YKpauHbl HE CYXKJEHO OBbLJIO COBITBCS, B TOM YHUCIE H3-32 KOHKYPEHTHOM
no3unun « TpaHCMalIXONAUHT», KOTOPBIM CTajl HACTAWBaTh HA JIOKAJIU3ALUH
npousBojcTBa (B PD) B kauecTBe HOBOro COOCTBEHHHMKA «JIyraHCKTEINIOBO3Y.
Bompoc nokanus3anuu TPOU3BOACTBA SBJISAETCA OJHUM W3 CTPATETHYECKHU
BAKHBIX BOIPOCOB KAaK JIJII MECTHBIX MPOU3BOAUTENECH, TaK U JJIsi CTpPaHbl B
nesoM. Jlokanu3auusi MPOU3BOJCTBA IO3BOJSET CO3/1aBaTh HOBBIE pabouune
MECTa, yBEJIMYMUBATh IMIOCTYIUIEHUS B OIODKET H  CHUXaTh oOlue
AKCILTyaTallMOHHBIE TPAHCIOPTHBIE PACXO/IBI.

Ha cerognsimHuii neHb B YKpauHE CYIIECTBYET OOJIBIIOW CHOPOC Ha
IPOU3BOJACTBO JKEIE3HOAOPOKHOTO TPAHCIOPTA, HO HET CPEICTB HA €ro
npuodperenne. CloKUBIIASCS CUTYAIUs C OTEUECTBEHHBIMU MPOU3BOIUTEISIMHU
CIIOCOOCTBOBAJIA POCTY UMITOPTHBIX 3aKYMOK KEJIE€3HOAOPOKHOTO TPAHCIIOPTA, B
TOM YHCJI€ U IO pa3]IMYHbIM IpOrpaMMaM KpeAuTOBaHUA. Bricokas CTOMMOCTD
3apyOeKHOTO  JKEJIIE3HOJOPOXKHOTO  TpaHCHoOpTa  SIBJISIETCS  TJIABHBIM
MPEMATCTBUEM ISl BXOJa TJ00adbHBIX KOMIAHMM Ha YKPAaMHCKHI PBIHOK.
Okciutyatanus 0oJiee AENIEeBbIX MHOCTPAHHBIX OOpa3lOB Ha OTEYECTBEHHBIX
KEJIE3HOJOPOKHBIX MYTAX (YCTApeBUIMX, HECMOTPS Ha BBICOKHUE MOKa3aTelu
AKCIIOPTAa METAJUIypruyecKkod TMpOAYKUHMM YKpauHbl) HE BCerjga HMeeT
MOJIO)KUTENbHBIE TIOCIEACTBUA. SIPKUM MPUMEPOM 3TOrO SIBISETCA OIbBIT
HCII0JIb30BaHUs CKOPOCTHBIX moe3a0B npousBojacTBa Hyundai Rotem (FOxnas
Kopes). HecMoTpst Ha Hanu4ne BBICOKOTEXHOJIOTUYECKOTO UHTEIEKTYAIbHOTO
OCHAIIEHUS 3TUX TOE€3/10B, OHU OKa3aJuCh HECIOCOOHBIMM Kay€CTBEHHO
BBIIIOJIHATh CKOPOCTHBIE IEPEBO3KM TacCaXupoB. [J1aBHOM NpUUYMHOU
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TEXHOJIOTUYECKUX IMpOOJIEM CcTaja HEIOCTaTOo4Has MpopabdoTKa acleKTOB
AKCILJIyaTalluy TOJIBUKHOIO COCTaBa B YKpahHE M MHOTUX OCOOEHHOCTEM
YKPauHCKOT0 MyTeBOW HHPPACTPYKTYpHI [6].

Ha ceromHsmHuil 1eHb CYLIECTBYET HETAaTHBHAS IHUHAMHKA COCTOSHHS
MIPOMBIIUIEHHBIX TPEANPUATHN KEIE3HOAOPOKHOTO TPAHCIIOPTA Y KPAUHBbI, YTO
ABIIETCSL  CIEACTBUEM YMEHBIICHUS WHBECTUIMA B MX JEATEIBHOCTD,
YCTapeJoOCTH OCHOBHBIX CPEJCTB, HECOOTBETCTBHUS IPOAYKUMH CTaHAApPTaM
Ka4yecTBa U psifia OpraHu3aluoHHbIX (pakTopoB. [loaToMy HEOOXOIUMO UCKATh
MHCTPYMEHTBI, KOTOPbIE MOTYT CIIOCOOCTBOBAaTH BCECTOPOHHEMY Pa3BUTHIO
MPOMBIIUIEHHBIX NpeanpusaTuii. HecMoTpss Ha TO, 4YTO OTEYECTBEHHBIE
MPOU3BOAUTENIM CETOJHS HE TOTOBBI CAMOCTOSITEJIBHO BECTH IOJHOLEHHYIO
KOHKYPEHIHIO, B IEPCIIEKTUBE OHU MMEIOT MOTEHIMAI JJI 3TOTO IPU yCIOBUHU
YCIECIIHOTO TMPUMEHEHUSI COBPEMEHHBIX IPOU3BOJCTBEHHBIX (PAKTOpOB
MHPOPMALMOHHON 3Pbl M MHTETPALMU OTEYECTBEHHBIX IIEMOYEK MOCTABOK B

r100aJpHOE MTPOM3BOACTBO TPAHCIIOPTA.
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HAPATUBHUMN JUCKYPC —- CEMAHTUYHA IUVIAT®OPMA
OCBITHBHOI'O TPOLECY

OCBITHI TIpoIIEC Y CY4aCHOMY CYCIUJIBCTBI SIBJISIE COOO0I0 KiOepcoliaibHy
MeTacTpykTypy [l], sika peamizyeTbesi y (opMari KOMIOHEHTHOI CTPYKTYpHU
CEpBICIB, 110 3a0€3MEUyIOTh B3AEMOJII0 YUYHIB 3 BUMTEISIMU W OCBITHIMHU
pecypcamu. Buurtenb, KMl BUKOHY€E (YHKIII YHNPABIIHHS L€ B3aEMOIIEIO
CHIJILHO 3 OCBITHIMM pecypcaMM BHU3HAuYalOTh KaTEropild CIPOMOKHOCTI
OCBITHBOI'O TIPOIIECY, AKUW peani3y€eThCsl y IEBHOMY HaBYAJIbHOMY 3aKJIa/l.

135



CHOpoMOXKHICTh HaBYaJbHOTO 3aKjaqy — L€ 3JaTHICTh peani30ByBaTH
HaBYAJIbHUM TIpolIeC 110,10 GOpMYBaHHS, HEOOX1THUX 32 OCBITHIMHU CTaHJapTaMu
KOMIIETEHTHOCTEH y YYHIB Ta YYHIBCHBKOI MOJIOJI Ha OCHOBI BH3HAYE€HUX
HAaBYAJIbHUX IMporpaM Ta BIJANOBIJHOTO pecypcHOro 3abesneueHHs. OaHak
KaTeropisi CIpOMOKHOCT] MOBHICTIO HE BU3Ha4Yae OCBITHIN mponec. HeobOxigHa
(dyHKIIIOHAJIbHA CHCTEMOYTBOPIOIOYA KOMIIOHEHTA, sika 3a0e3Medye yIpaBIiHH I
yciM OCBIiTHIM mporecoM. M Takol0 KOMIIOHEHTOIO € KaTeropis OCBITHBOI
JIOTICTUKHU, SIKa peaiidye ONTHMaldbHE YIpaBIiHHA IpouecamMu (HOpMyBaHHS
KOMIIETEHTHOCTE Yy Y4YHIB 1 Y4YHIBCBKOI MOJOJI Ha 3acajax BpaxyBaHHS
BIAMOBITHUX OCBITHIX CTaHAAPTIB, BU3HAUCHUX HaBUAJIBHUX IIpOrpaMm Ta
BIINOBIJIHOTO PECYPCHOT0 3a0€3MeYeHHS.

@aKTUYHO rOJIOBHOIO METOI0 OCBITHBOIO MpOLieCy € (POPMYBAHHA B YUHIB
KOpPEKTHOI KapTHHU CBITY, sIka 00’ €KTUBHO B1100pakae Moro 3akOHOMIPHOCTI Ta
BJIACTUBOCTI, 1 HA 3aCa/IaX OMaHyBaHHA IKUX BOHU CIPOMO’KH1 BUPILIYBATH P13HI
JOCUTh CKJIaJHI MpoOieMu Ta 3aBaaHHsA. g mporo B yuHs Tpeda popmyBaTu
BMIHHS (D)YHKI10HAJIBHO IHTEPIIPETYBATH BJIACTUBOCTI 00’ €KTIB Ta MPOILECIB, K1
BiH BUBYa€e. TOOTO KapTUHA CBITY, sika (POPMYETHCS Y CBIJOMOCTI YYHS B XOJl
HaBYaHHsA, Mae (opmaT OHTOJOTIYHOI CHUCTEMHM — MH MAEMO aKCIOMAaTHKY
HaBYAJIbHOTO TIpeaMeTy A, KOHIEeNnTu-o6’ekth X, iX BiacTUBOCTI R Ta
iHTepnpeTyroul PyHKIIi F=XXR, Kl y4eHb TOBUHEH ONAHYBATH:

O=(X,R.F,A(D,R)) (1)

[nTepnperyroui pyHkiii F, ik eBHI J1i 3 BUPIIIEHHS HABYAIbHUX, a TAKOX
TEOPETUYHUX Ta NPUKIAJAHUX 3aBJlaHb, BHU3HAYAIOTh KOMIETEHIll y4HA W
BUKOPUCTOBYIOTHCSA IM JJII OTPUMAaHHS NEBHUX pPE3YyJbTaTiB. TakUM YUHOM
HaBYaJbHA JISJIBHICTh Y4YHS MOXE OyTH MOpeACcTaBjeHa KJIacoM HaTypajbHHUX
cucteM — SN, 4Ki NEPBUHHO 33JaI0ThCS YMOPSAKOBAHUMH MHOXHWHAMU Map
BUAY: {<Iis — pe3yiabTaTu>} 1 SIKI MOXYTh OYyTH MpPEJCTABICHI 32 yYMOBHU

iCHYBaHHS HEIYCTOI MHOKHHHM MOKIMBHX HAOOPIiB Il — F = {f{(X1, X2yeeesXn)}
AKa € CKIHUEHHOI0 MHOXHWHOIO (PYHKIIIM 1HTEpIpeTanii OHTOJIOTTYHOI CUCTEMHU
[2].

3BEpHEMO yBary Ha MHOXHUHY aTpUOYTIB (X1, X2y...,Xn) KOHKPETHOI Jii-
(yHKwii . BoHy € neBHUMHU KOHIENTaMU-06" ekTamMu 3 MHOKUHK X. TyT mpaigoe
MPUHIIMIT JIBOICTOCTI OHTOJOTTYHUX cucTeM. CyTh MOr0 BU3HAYAETHCS Y TOMY,
010 KOKHA OHTOJIOTIYHA CHUCTEMa MOKe€ OYyTH HpeJCTaBi€Ha HaTypalbHOIO
CHUCTEMOIO Ta HaBMAaKM, KOKHA HaTypalbHa CUCTEMa MOXXe OyTH NpeJCcTaBiIeHA
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MEBHOIO OHTOJIOT1€10. TOOTO ICHYE MpAME NMEPETBOPEHHSI HATYPAJIbHOI CUCTEMH
B OHTOJIOTIIO:

G:SN=0, 2)
Ta 3BOPOTHE MEPETBOPEHHS OHTOJIOT1I B HATYpaJIbHYy CUCTEMY:
G':0,=5N 3)

Tenep MU MOXEMO CTBEpJ)KYBaTH, IO YYE€Hb IEBHHUM UYUHOM KapTUHY
CBITY, sIKa (OPMYETHCS y WMOTO CBIJIOMOCTI MOXE BI1JOOpa)xaTtu y BHUTJISIAL
OHTOJIOTIi, sKa BH3HA4Ya€ piBeHb HOro 3HaHb. OJHAK KOMIETEHIIll, SKi
(GOpMYyIOTECS Y HBOI'O Ha 3acajax IHTEPHPETYBAHHS BIACTHUBOCTEW KOHIIEITIB-
00’€KTIB, SIK1 BIH BUBYAE, IPEACTABUMO Y BUIIISA1 KJIaCy HATypalbHUX CUCTEM.
3HaYyIIUM TYT € HACTYIHE — aTpuOyTamMu sIK OHTOJIOTII TaK W HaTypalbHUX
CUCTEM € KOHUENTU-00’€KTH, SKI BHUKOPUCTOBYIOTbCA M (OpPMYyBaHHS
HApaTUBHUX OIKCIB HABYAJIbHO-METOJUYHOTO 3a0€3MEYEHHS] OCBITHHOIO
npouecy. I[Ipy nbOMy KOXEH KOHUENT BU3HAYAETHCA IEBHUMHU Habopamu
KOHTEKCTIB, AKI BKJIOUAIOTh O ce0e BU3HAUYEHHS, MEBHI BHUCJIOBJIIOBAHHS Ta
TBEPJKCHHS TOmO. I KOXXEH HApaTHB MOXE OYTH NpPEACTABICHHH IIE€BHOIO
TaKCOHOMIEIO, sIKa B1J0Opakae CTPYKTYpHI Ta KJIacu(DiKaliiHI XapaKTEPUCTUKU
HaBYaJbHO-METOJANYHOTO JIOKYMEHTY.

[IpencraBieHHsT HAaBYaJbHO-METOAMYHUX  JOKYMEHTIB y  BHUIJIAII
HApaTHUBIB, 10 SIBJISIIOTH COOOK MOCHIIOBHICTh BUKIANy (DaKTiB 1 MOMAIN, fK
MeBHUX 00’€KTIB, Y TBOPi, BU3HAYAE iX K MACUBHI CUCTEMU 3HaHb. OJIHAK HaJ
yciMa o00’€KTaMM TEKCTOBHMX HapaTUBIB MOXXHA BHU3HAUYUTH MPOLELYpH
BHUJIIJIEHHS OMUCIB LUX (DAKTIB 1 MOJIA y BUTIISIAI OKPEMUX KOHTEKCTIB. Toi Mu
OTPUMYEMO MHOKHUHH 00’ €KTIB, SIK1 € KOHLIENITAMHU, Ta MHOKHWHHU 00’ €KTIB, SIK1 €
kiacaMu. Take po3OUTTS HapaTUBHOTO TEKCTY Ha CKJIAJOBI — KOHIIENT, KJiac,
KOHTEKCT, CEHC TOII0, BU3HAYAE 1X 3JaTHICTh 10 B3a€EMOII.

31aTHICTh CKJIAJIOBUX HapaTUBY JO B3aeMOjii OylIeMO BH3HA4aTH SIK
JIUCKYPC, 10 € KOTHITABHO-KOMMYHIKaTUBHUM aKTOM, SIKMI OJTHOYACHO peasi3ye
O0ayeHHs peaJpbHOro CBITY Ta Horo ysaBieHHs [3]. HasBhicTe BepOanbHO
AKTUBHUX KOTHITUBHUX Mpoleayp OOpOOKM 3HaHb, SKI 3a0e3Me4yrTh iX
CHUCTEMAaTH3allll0, a caMe — aHali3, CTPYKTypu3auis, Kiacudikaiis, BUSBICHHS
KpUTEpiiB aHalli3y Ta BUOOpY, CHHTE3, OLIHIOBAHHS TOIO, BU3HAYAETHCS SIK
HapaTUBHUN JucKypc [3]. 3B’SA3HICTh OCBITHIX HAapaTUBIB peali3y€TbCs Ha
3acajlax B3a€MOJIII TAKCOHOMIA HAaBYaJbHO-METOAMYHUX JOKYMEHTIB, SKI
BUKOPUCTOBYIOTHCS YUYHSIMU Ta BUUTEIIAMU.
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Takum uynHOM (OpMYBaHHS y CBIJOMOCTI YYHS KapTUHU CBITY
MPEJICTAaBUMO y BUIJISIJ1 MEBHOI KOTHITUBHOI METaNpoleAypu 0araToeTamHoro
MOCJIIIOBHOTO TEPETBOPEHHSI MEPBUHHOI CTPYKTYpPU HApaTUBIB TEKCTIB, WIO
BUBYAIOTHCS, Y OHTOJOTIYHUM BUIJIS[ HAa OCHOB1 BUJIIJICHHS TAKCOHOMIYHUX
cucteM Buay 7. Taka mpoieaypa 3a0e3leduye aBTOMAaTHUYHE IEPETBOPEHHS
TEKCTOBOT'O HapaTUBY, IKUW BU3HAYAETHCA YIOPSAKOBAHUMHU HAa OCHOBI MIEBHUX
MIPaBUJI CUHTAKCUCY Ag , K1 33JIaI0ThCS HAJl KOHLIENTaMH X;€ X TakcoHoMi€ro 7,

tezaypycom T 1 oHroisioriero 0. Pe3ynbraTomM 3acTOCYBaHHS MNPOLEAYPU €

bopMyBaHHSA y Y4YHSI 3B’SI3HUX TE€3aypycCiB, SIKI € OCHOBOK CTIMKOCTI HOro
MOHATINHOI CUCTEMHU, 1110 HOPMYETHCS.

@aKTUYHO MOHATIIMHA CHUCTEMA Yy4YHS, 10 QOPMYETHCS, € CEMAaHTUYHUM
00pa3oM yChOro HapaTUBHOTO JUCKYpCY, (hopmaT sSKOro BijoOpaxkae Moro Jii
1040 (opMyBaHHs 3B’ I3HOT KAPTUHM CBITY Ha 3aCaJjax KOTHITUBHOTO aHaJ3y Ta
3aCBOCHHS HaBYAJIbHO-METOAUYHOTO 3a0e3neuenHss. Ciil BUSHAYUTHU € OJUH
[IKaBUK (aKT HApaTHUBHOIO JUCKYpPCY OCBITHIX pecypciB. SKIIO AOBUIbHY
HaBYaJbHY MPOrpaMy NPEACTaBUTU Yy BUIJISAI TAKCOHOMII, TO LIS TAKCOHOMIS €
aTpaKTOpPOM [UJIsl yCiX HApaTUBIB, SIKI MOXYThb OyTH BKJIIOUYEH1 y Qopmar
HApaTUBHOTO JUCKypcy. TOOTO TakCOHOMisi HaBYaJIbHOI MpOrpaMu €
IHCTPYMEHTOM YIPAaBIIHHSI I CEMaHTUYHHUM SIIPOM OCBITHBOTO MpPOLECY, 5K
KI0E€pOCBITHS METAaCHCTEMA.

TakuMm yuHOM (opmar HApaTUBHOTO AUCKYPCY B OCBITHBOMY MpoOIleCi
peaizye CeMaHTUYHY MMOBHOTY HAaBYaJIbHOI AISUIBHOCTI YUHS, Ta OT0 B3aEMOI1i
3 BUUTEIISIMU, IHAUKATOPAMU AKOI € CIIPOMOKHICTh OCBITHBOT'O MPOLIECY Ta HOT0
jgorictuka. binpm Toro Qopmar HapaTHUBHOTO JUCKYpPCY peaiizye Ipolec
bopMyBaHHSA CEMAaHTUYHOI €KBIBAJICHTHOCTI MK MOHATIHHOIO CUCTEMOIO YUHS,
sgKa BIIOOpakae CTPYKTYpHI Ta KJacu@ikaiiiiHi XapaKTEpUCTUKU HaBUYAIbHUX
OUCLMIUIIH, Ta HAyKOBUM B1JOOpa)XEHHAM IIOBHOI KapTUHU CBITY, IO
BUBYAETHCS Ta JOochiKyeTbes. [Ipuknan y3aranbHeHoro (opMaTy HapaTUBHOTO
IUCKYpCY HAaBEJAEHO Ha puc.l.
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KA®EJIPI TEOPETUYHOI KIGEPHETUKH - 55 POKIB!

[T'aToecaT n'saTh 03Hayae, MO 1CTOPis Kadeapu TEOPETUUHOI KIOEpHETUKH
MoYMHae cB1d BiIK 3 1965 poky. Ane, HactpaBi, 15 1cTOpis moyanacs Ha 17
pokiB panime. Y 1948 pomi y CIHIA Buiima kHura HopOepra Binepa
«KibepHerurka, a00 ynpaBiiiHHA 1 3B'A30K y )KUBOMY 1 MaIlIMHAX».

BaxnuBo 3a3Hauutu, mo HopOept Binep OyB mMaTemMaTUKOM, KJIACUYHUM
maremaTukom. OJHa 3 oro KHUT Tak 1 Ha3uBaeTtbea "SI — maremaruk". Bimoma
J000B KJACUYHUX MaTEMAaTHKIB JO0 YChOI'0 JAaBHBOIPEUBKOTO 1 10 T'PELBKOTO
angasity, 30kpema. [IpakTUyHO BCl JITEpU TpeUbKOro andarsiTy Big o A0 ®
3ape3epBOBAHO 1 BUKOPUCTAHO MAaTeMaTUKaMU ISl TO3HAYEHHS P13HUX MOHATH 1
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00'eXTIB KJIaCMYHOI MareMaThuKu. ToMy ¥ HE AUBHO, IO TEPMIH "KiOepHeTHKa"
TaK0X Ma€ JIaBHbOTPELIbKE MOXOJIKEHHS.

He xoxxHa MaremaThyHa KHUTra OyBa€e MOMIYEHOIO (PaxiBUSMHU HABITh Y
camiii maremaruli. A kHura BiHepa crajna moji€ro He TUJIbKKM y MaTeMaruili, a
BUKJIMKAaJa BEJIMKE 3alliKaBJICHHS JAJIEKO 3a il Mexxamu. Ha mosiBy 111€1 KHUTH
BIATYKHYJIHUCH (PaxiBIll OaraThOX 1HIIUX NPUPOJHUYUX HAYK, a TAKOXK (imocodu,
COII10JIOTH, 1JICOJIOTH 1, HaBI1Th, MOJITUKU. MOXHa CKa3aTH, 1110 BOHA MPUBEPHYJIA
10 cebe yBary HaWIIUpIIOi CBITOBOI 1HTENEKTYaJIbHOI rpoMaachkocTl. Tepmin
"k10epHeTHKa" MepeuIoB 3 MaTEMaTUKH y MIUPOKI MyOJ1uH1 cepu.

M ockinekn BUXin KHMTH BiHepa BUKJIMKAB TaKWi MOMITHHMII HaYKOBHH i
CYCIIJIbHUN PE30HAHC Y BChOMY CBITI, pajJislHChbKa MapTiliHa Ta 11€0JIorivyHa
CHUCTEMa HEe MOIJIa OMUHYTH YBaroo i He BijpearyBaTu Ha 1ied gakt. [louanocs
OCMUCJICHHS IIbOT0 SIBUIA 1 32 KOPOTKHUH Yac, Ha movyaTKy 50-X poKiB, I HayKa
Oyya pimryde 3acy/keHa. Y paasHCbKiii HayKOBIM, HAayKOBO-TOMYJSPHIA 1
MapTINHO-1I€ONOTIYHIM Tpeci 3'IBWJIOCS YUMAJIO KPUTUYHHX CTaTed mpo
KIOEpHETHKY.

Ocpb nuTaTa 31 CTaTTi BIJOMOIO Yy CB1f 4ac MCUXO0J0ra Ta ICTOPUKA HAYKHU
npodecopa Muxaitna ApomeBcbkoro mig Ha3Bow "KiOepHeTnka — «HayKa»
MpakoOiciB" (Kuii, 10 pedl, 3aBepiinB cBO€ XUTTA y CIIA, Kynu emirpyBas y
1998 pomi): "Bypkya3Ha mnpeca HIHUPOKO pO3peKiaMyBaja HOBY HayKy —
kioepHetuky. Ll MomHa JpKeTeopis, BUCYHYTa TPYIKOI aMEPUKAHCHKHX
«BUYEHUX», MPETEH/IYyE HA BUPILIECHHS BCIX CTPWKHEBUX HAyKOBUX IMPOOJIEM 1 Ha
MOPATYHOK JIIOJICTBA BiJl YCIX coliaibHuX JiX. KiOepHeTHYHa MoliecTs Mimuia
10 PI3HOMAHITHUM Tally3sM 3HaHb: (I1310J0T1i, MCUXOJOTIi, COIIO0JOTIi,
ncuxiarpii, JIHTBICTHUIIl Ta 1H. 3a TBEPKCHHSIM KIOCPHETUKIB, MPUBOJIOM [0
CTBOPEHHS 1XHBOI JDKEHAyKH Oylia HIOMTO CXOXICTh MIXK MO3KOM JIOJIUHM 1
CYYaCHUMH CKJIAJJHUMHU MalllMHAMH'".

[Hma nurata 31 cTaTTl miJ KpaCHOMOBHOIO Ha3Bow "Hayka cydacHux
paboBiacHukiB" 3 wyaconucy "Hayka 1 xuttsa" 3a 4depBeHb 1953 poky:
"KibepHeTuKa € ... peak1ifHOI0 MEXaHICTUYHOIO TEOPIEIO, sIKa MPAarHe BIAKUHYTH
CydacHY HAyKOBY JIYMKY, 3aCHOBaHy Ha MaTepIaJiCTUYHOI AlaJeKTHUlll, AaJIeKO
Ha3aJl — JO0 3XKUTOi 1 COPOCTOBAHOI MOHAJ CTO POKIB TOMY MEXaHICTUYHOI
binocodii".

Od¢iuioznuit «Dinocopcbkuil cnoBHUK» 1954 poky BHUIAHHS MICTUTH
JIOCUTH HEBTIIIHI i HAaBITh 3JIOBICHI XapaKTEPUCTUKHU KIOCPHETUKU: «peakiiiHa
JOKEHayKa», «(popMa Cy4yaCHOTO MEXaHIIU3My», «3alepeuye SKICHY
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CBOEPIIHICTh 3aKOHOMIPHOCTEW P13HUX (POPM ICHYBAaHHS 1 PO3BUTKY MaTepii»,
«posrignae ncuxodi3ioyoriyHl 1 COIlalibHI SIBUIIA 3a aHAJIOTIE€ ... 3
€JEKTPOHHUMH MAalllMHaMU 1 MNpHiIaaMU, OTOTOXHIOKYH POOOTY TOJOBHOIO
MO3KY 3 POOOTOI0 JIIYMJIBHOI MAaIllMHU, & CYCHIJIbHE XHUTTS — 3 CHUCTEMOIO
€JEKTPO- 1 paJlOKOMYHIKaIlli», «IO0 CyTl CBOid ... CHpPSIMOBaHa IMPOTHU
MaTepiaJlCTUYHO1 JIIaNeKTHUKH, CY4aCHOI HayKoBOi (1310J10T1i, OOIpyHTOBaHOI [.
[1. TlaBmOBUM», <«SICKpPAaBO BHpa)Xa€ OJHY 3 OCHOBHHMX pHUC OYyp>Kya3HOIo
CBITOIJISIAY — MOro0 HENIOJACHKICTh, MPATHEHHS NEPETBOPUTH TPYASIIUX Ha
MPUIATOK MAIIMHU, HA 3HAPSAJIS BUPOOHUIITBA 1 3HAPSIIA BIMHWY», «Iaiii HOBOI
CBITOBOI BIMHM BHKOPUCTOBYIOTh KIOEPHETHUKY B CBOIX OpPYyIHUX MPAKTUYHUX
CIIpaBax», «I1Jl IPUKPUTTSAM IIpoNaraHiu KiIOEpHETUKU B KpaiHaxX IMIepiaiizMmy
B110yBA€THCS 3AIYYECHHS BUCHUX ... I PO3POOKH HOBITHIX TPUHOMIB MacOBOTO
BUHUIIECHHS JIFOJEN — €JIEKTPOHHOI, TEJIEMEXaHIYHOI Ta aBTOMATUYHO1 30p0i», «€

. 17I€0JIOT1YHOI0 30pO€r0 IMITEPialliCTUYHOI peakiii, ... 3ac000M 3/11HCHEHHS il
arpeCUBHUX BIMCHKOBUX IJIAHIBY.

Haitbinpme  HenmpuUMHATTS  BUKJIMKada  KiOEpHETHKa, TOMY IO
NpeTeHAyBajla Ha BTOPTHEHHS Yy «CBSTasg CBATHUX» BJIAAd — YIPABJIIHHS
JEpKaBOKO 1 CYCHUIBCTBOM 1 TaKMM YHMHOM IiJJIaBajla CyMHIBY "KEpIBHY W
CIIPSMOBYIOUY POJIb KOMYHICTUYHOT MapTii'".

[IpuHarigiHo ciijg 3ayBakuTH, IO TomyJsipHa ¢pa3a "KiOepHETHKa —
MpoJaXxKHa J1BKa IMIeplani3My", sIKy IPUIHUCYIOTh MOJITUYHOMY U 11€0JI0TTYHOMY
KkepiBHUUTBY ToaimHboro CPCP, HacnpaB/l € MI3HIMIOK BUTAAKOK JOTENHUKIB 3
YyUcila M.H.C.-1B i €CTPaJIHUX APTHUCTIB YaCiB XPYIIOBCHKOI BIJIJIUTU ¥ HIKOJIHU HE
OyJia HaJIpyKoBaHa a0bo mporoJionieHa oQIIHHUMA TapTIKMHO-PAASTHCHKUMU a00
HAayYKOBHUMHU JISTYaMHU.

[{ro icTopito BapTO 3rajaTu, N100 Kpaiie 3p03yMITH Ti OOCTAaBUHHU, B SIKUX
OyKBaJIbHO 3a K1JIbKa POKIB MO TOMY B YKpaiHi B 1962 poui Oyiao cTBOpeHO
[ncturyt K10epHeTuku, a'y 1965 poui y KuiBcbkomy yHiBepcuTeTi imeHi Tapaca
[IleBueHka 3'IBUIMCh Ha MEXaHIKO-MAaTe€MAaTUYHOMY (DaKkyJbTeTl CTYACHTChKa
rpyna Teopii HMOBIPHOCTI Ta TEOPETUYHOI KIOEpHETHUKH 1 Kadeapa TEOpETUUHOI
KIOEpHETHKH, TEPIIUM 3aBlyBaueM sKOi (3a CYMICHHMIITBOM) CTaB MOJIOJH,
TaJIAHOBUTHM, eHepriiiHuil npodecop Bikrop Muxainosuu I'nymkoB. 17 pokis
— 3 1965 poky # g0 nHs cBoel cMepti y 1982 poui B.M.I'nmymkoB o4osiroBaB
kapenpy TK. (3ayBaxxumo, 110 B aBTOPUTETHOMY MOCKOBCHKOMY YHIBEPCHUTETI
imMmeH1 JlomoHocoBa dakynbpTeT 1 Kadeapa g0 Ha3B SKUX YBIMIIIO CJIOBO
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"k10epHeTHKa" 3'IBUJIMCH HA S5-8 pOKIB Mi3HiIIE. [Hepllis 11€0JI0TTYHOTO CTpaxy
Janacsi B3HaKU. )

Tyt Takox BapTO migkpecanT, 1o B.M.I'TymkoB 1 3a CBO€0 OCBITOIO 1 3a
c(eporo cBO€i HAyKOBOI JISJIBHOCTI Ha TOM 4ac OyB MaTeMaTUKOM, KJIACUUYHUM
MaTeMaTHKOM. | KaHIuIaTChKa, 1 TOKTOPChKa MOro auceprarlii Oyiau npucBsYeH1
PO3B'sI3aHHIO TPOOJIEM TaK 3BaHO1 a0CTpakTHOI (4ncToi, abo dhyHIaMEHTAJIBHOT)
MaTeMaTHKHA, a caMe, TeOpii TOMOJIOTIYHMX TPYI 1 TOMOJIOTIYHHUX IPOCTOPIB.
[IpoGisiem, Ha mepmIMi MO, AYyXKE€ JAJICKUX BlJ KIOCPHETUKHU 1 MPUKIIAJTHOT
MaTeMaTUKU. | THM He MEeHIIe JaJeKOIISIHICTh 1 MyAPICTh MOJIOJOT'0 BUEHOTO
MIPUBEU HOro y KiOEpHETHUKY, ¥ MOB'sI3aIM BCE MOT0 KUTTA 3 1[1€10 HayKow. B
ONMCAHUX BUIIE 0OCTaBHMHAX, KOJM Y HAMBUIIUX 1€0JOTTYHUX 1HCTAHIIIAX OYJI0
BUpIIIEHO, 10 "KIOEpHETHKA — 1€ UYyKE, peaKiliiiHe, BOPOXKe, IIKIIJIUBE U T.1H.",
MaJi0 OyTHM TaJIAHOBUTHM Ta eHepriiiHuM. IloTpiOHO Oyno maTu W 1HII pucH
XapakTepy: CMUIMBICTb, PIIIYYICTh, CBITOIVISIAHE OadyeHHsS MEpPCIEKTUBH,
MOCHIJOBHICTh y CBOiX AisX Toio. I came Taki pucu maB Bikrop MuxaitnoBuu
['mymkoB. Lle OyB meBHUI pu3MK. Y Ti 4acH HIXTO HE MIT TapaHTyBaTH, 11O
1JI€0JIOTIYHUI KypC HE 3MIHUTHCS. A 3a HAMEHIII BIAXWJICHHS BiJ "T€HepanibHO1
1J1€0JIOT1YHO1 JIHIi", 1HAKOJAYMaHHS, AUCUACHTCTBO (MOJITUYHE a00 HAyKOBE)
Oyab-gKa JIIOJUHA MOTJIa CEpM03HO MmocTpaxaaTu. Bij mo30aBieHHs mpaBa Ha
npodecito i 70 mo30aBIeHHS BOJI.

I'nymkos
BikTop MuxaitjioBu4
3aCHOBHHK KadeIpH TeOPeTUIHOI
Ki0epHeTUKH,
1i 3aBigyBau (1966-1982),
akagemik AH YPCP, AH CPCP,
AOKTOP (Pi3MKO-MATEeMATUYHHUX HAYK, Ipodecop,
aaypeart [ldep:xkapuux npemii YPCP i CPCP

OkpiM MaTeMaTUYHUX TAJAHTIB y HbOMY BIJKPHJIMCH 3rOJOM TaJaHTH,
KOPHUCTYIOUHCh CYYaCHOI MOBOIO, KPEaTHMBHOIO W €()EKTHBHOIO MEHEJKepa.
Toi1 oOcsr podoTH, SIKY BIH BUKOHAB 3 OpraHizailii [HCTUTYTy KIOEpHETUKHU, IKUI
i MOro KEpiBHUUTBOM MEPETBOPUBCS Ha MOTYXHHUM HAYKOBUWA 1 HAyKOBO-
BUPOOHUYMH LIEHTP, & TAKOXK (PaKyJIbTETy KIOEPHETUKH, BAXKKO OCATHYTH.
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3actynaukoM B.M. I'nmymkoBa Ha HOBOCTBOpEHIM Kadeapl TEOpeTUYHOI
KiOepHETUKH OyJ10 MPU3HAYEHO CTAPIIOro BUKJaaaua, Kanauaara (i3.-mMaT. HayK
bonnapuyka B.I'. — opHoro 3 mepmux acmipadTiB ¥ yuHIB BikTopa
MuxaitnoBuya, CTapuioro HayKoOBOTO CHIBpOOITHHMKA [HCTUTYTY KIOE€pHETHKHU
AH VYPCP. Ha MmomenT ctBopeHHs kadenpu bognapuyk B.I'. O0yB ii nepmum 1
€JUHUM WITaTHUM BUKIagaueM. bomnapuyk B.I. OyB omHuMm 3 ymoOneHUX 1
MEepCHEKTUBHUX YYHIB 1 cHiBpoOiTHUKIB B.M. ['nmymkoBa, TamaHOBUTUM
MaTeMaTHUKOM, SIKMM B)KE€ Ha TOM 4yac MaB Baromi i aBTOPUTETHI PE3yJIbTATH Y
rajgy3i anreopu i Teopii aBTOMArTiB.

Anle micis aKTHBHOI y4acTi y MOJITUYHOMY IPOTECTI MPOTU 3aKPUTHUX
CY/JIOBHUX MPOLIECIB, HA 3aXUCT KOHCTUTYIIMHUX TpaB rpoMasiH y 1968 pori BiH
3a3HaB )KOPCTKHX, MOXHA CKa3aTH, HaBITh, JKOPCTOKUX IEpPECHiyBaHb 3 OOKY
TOJIIIHBOI BJIaJW, OyB 3BUIbHEHUN 3 YHIBEPCUTETY. YCl Il MOl IPU3BEIH 10
HOro TsHKKOT XBOpOOM M MPUINMHEHHS HAYKOBOI 1 BUKJIAIAIbKOI JisJIBHOCTI. A
BiH MaB yci M1JICTABH 3aCBITUTUCS BU3HAYHOIO 31PKOI0 Y IPOCTOP1 MAaTEMATHUKHU 1
KIOEpHETHKH.

[ToMiTHY poib y (hopMyBaHHI CKJIaJy Ta Opraizailii HaB4ajabHOIrO MPOLECY
kadeapu BiairpaB Takox mnpodecop kadeapu ajnaredpu 1 MaTeMaTUYHOI JIOTIKU
Kanyxnin JLA.

OcCHOBY MepIIoi CTYJI€HTChKOI TPYIH T€Opili KMOBIPHOCTI Ta TEOPETUYHOI
KIOEpHETHKHU CKJIajdu BUITYCKHUKHA KUiBChKOI criemniaai30BaHol KOJIU-IHTEpHATY
¢13uko-marematuunoro npodinto npu KV (renepimniil Ykpaincbkuil pizuko-
MareMatnuHui nineid KuiBcbkoro yHiBepcutery). Y T1 poku y4yHiB POMIIII
a00upanu MEepPEeBaXHO cepell MEPEMOXKIIB 1 MPU3EPIB PecnyOIKaHChKUX 1
oOylacHuX onimmiaj 3 MateMatuku 1 ¢pi13uku. Bunycku POMIII nepmnx pokis
Oynu "31pkoBUMH".

30kpeMa, cepel MepIIMX CTYAEHTIB TpyNou Teopii KWMOBIPHOCTI Ta
TeopeTuyHoi kiOepHeTtuku Oynu AmnicimoB A.B., buup B.B, boiiko b.L,
Honuenko B.C., 3akycuino O.K., Jlsneupkuii A.B. Ta 1H., iK1 3roJIoM CTajau
BHUKJIaJlayaMU Ta CHIBpOOITHMKAMU (30KpeMa, JE€KaHaMU Ta 3acCTyIHUKaMHU
nekana) (akynbTeTy KiOepHETUKH. TyT 3raayroThCs JUIIE Ti BUIYCKHUKH
kadeapu, ski Oe3Mocepe/lHhbO TOB'A3aJIM  CBOIO JIOJIIO 3  (PaKyJIbTeTOM
KiOepHeTHKH. A Oynu y Wid rpymi W 1HIN "31pku", AKI JOCATIM BaroMux
pEe3yJIbTATIB B IHIIMX HAYKOBUX 1 OCBITHIX YCTaHOBAX.

[ToMITHY pOJIb Y CTAHOBJICHHI 1 PO3BUTKY HOBOI'O (DaKyJIbTETY BLAIrPaIH
TaK0X BHUIIYCKHUKM HACTyIHOI TpynHd Teopli MMOBIPHOCTI Ta TEOPETUYHOI
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kioepHetuku: [lleBuenko B.II. (He3MIHHMII cTapocTa TPy IPOTATOM 5 POKIB,
yueHb B.M.['nmymkoBa, y mnojanplIoMy: 3acTylHUK JieKaHa (DakyJIbTeTy,
3aCTYIIHUK 3aBlayBadya Kadeapu TEOPEeTUYHOI KIOEpHETUKH, HadaJIbHUK
[Hdopmaniiino-obuncmoBanbHoro 1enrpy KHY, mnpopektop 3 HaykoBo-
nenaroriynoi poootu KHY, 3actynHuk nupekropa [HCTUTYTY NICISAUIIIIOMHOI
ocsitu KHY), Ky3enko B.®., [Ipouenko B.C., Tpoxumuyk P.M.

3 mnpuxoaoM J0 yHiBepcutery [nmymkoBa B.M. Ha MexaHIKO-
MaTeMaTUYHOMY (PaKyJIbTETI, & 3r0JI0M i Ha PaKyJIbTETI KIOEPHETUKHU 3’ IBUIIUCS
HOB1 HaBYAJIbHI KypCH, IKUX B TOM Yac He OyJI0 B 1HIIKX By3ax KpaiHU, 30KpeMa,
KypCiB 31 Cy4acHUX IMpoOJjieM KiOEpHETHKH, TE€Oopii aBTOMATiB, JUCKPETHOI
MAaTEMaTHKH, TEOP1i AITOPUTMIB, IPOrPAMYBaHHS, CY4aCHOI are0pu, K1 Haaaml
CTaJIM TpaaulliiHuMu. BukiagaroTbcsi aBTOMatH3allisl NnpoekTyBaHHa EOM,
TEOpIsl IUCKPETHUX NEPETBOPIOBAYIB Ta (POPMAIBLHUX MOB, PO3IAPAJICTIOBAHHS
004MCIIeHb, aBTOMATHU3AII1sI IOIITYKY JTOBEJACHb TEOPEM TOIIIO.

Jlns 3a0e3nedyeHHs BUKJIaJaHHs HOBUX aKTyaJlbHUX HaBYaJIbHUX KYPCIB y
Il POKM 3alpoIlyBaJMCh BIJIOMI BYeHI — BukJamadl KJ/Y, cniBpoOiTHUKHU
[ncturyTiB kKi0epHeTuku 1 MaremaTuku AH YPCP, iHImux npoBiAHUX HAYKOBUX
YCTaHOB.

He3Baxaroum Ha CBOIO BEJIMYE3HY 3allHATICTh, 3HAYHY KIJIBKICTH MOCaJ i
0o00B’s3kiB, B.M. ['nmymkoB ocobucTo mnpoBoAWB 3acifjaHHs Kadeapu W
pEryJIsipHY YMTaB JICKLII JJISI CTYJIEHTIB CIIOYaTKy MEXaHIKO-MaTeMaTU4HOro, a
3r0JIOM HOBOCTBOpEHOTro (pakynbTery KiOepHeTuku. OcCh Jajeko HE IMOBHUU
nepeyaik kypciB, npouuntanuii B.M. I'mymkoBum B yHiBepcuteti: “Teopist
aromariB”, "Tomosoriyna ajareopa”, “Teopid I MeTOAH NPOECKTYBAHHA
EOM”, “Teopernuni mnpoOJiemu kiOepHerukun”, “Teopisa aBTOMAaTIB I
NnpodJieMH WITYYHOr 0 iHTENeKTY”, “CHCTeMHHUN aHAJI3 | MAKPOEKOHOMIYHI
moaedi”, ’Beryn no ACY”, “CyuacHi npo0Jemu KidepHeTHKH” Ta 1HIII.

Jlekii, siki BiH unTaB B KHIBChKOMY YHIBEpCHUTETI, mounHarouu 3 1957
POKY, 3aBXJM NPUBEPTAIM YBary ciyxadiB HaJI3BUYAlHO BEJIIMKUM OaraTCTBOM
(bakTUYHOrO Marepiajy, HOBHU3HOK IIOCTABJICHUX TNpoOJeM Ta IXHIM
OpHTiHAJILHUM pO3B’s3aHHAM. Moro nekuii BimOyBammcs y HaifGigpmmx
ayJUTOPISX YHIBEPCUTETY, OCKUIBKU Oa)KalouMX CIyXaTH IIi JIEKI[1 3aBXK U 0yJi0
Haa3BU4aiHO Oarato. Cepen ciiyxayiB OyiauM HE JMIIE CTYJCHTH HAIIOTo
YHIBEPCUTETY, ajl€ i IHINX HaBYAIbHUX 3akjaliB. Cepell y4aCHUKIB X JICKI[IN
Oysio Oarato JIOAeH, sKI BXKE€ JaBHO 3aBEpPIIMIM CBOE HAaBUYAHHSA Yy BY3ax 1
MparHyJjiu JI13HATUCH PO HOB1 1 MPOrpeCUBHI TEHAEHIII1 TOrOYacHOI HAYKH.
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ITig kepiBaunTBOM B.M. I'nynikoBa Oyia npoBejieHa Bendye3Ha podora 3i
CTBOPEHHS 1 BUIYCKY B 1973 poui JBOTOMHOIO BHJAHHS MEPIIOi Yy CBITI
“Exnukionenii KibepHeTHKH” YKpaiHChKOIO MOBOIO, BlJI3HaU€HOI /[epkaBHOIO
npemiero YPCP.

Hanpukinui  70-x  pokiB Inctutyt ki0epuetuku HAH  VYkpainu,
chopMOBaHHUIl, B OCHOBHOMY, 13 BUIIYCKHUKIB KHIBCHKOTO yHIBEpCUTETY, CTaB
MPOBIAHUM Yy KpaiHi 3 OOYHMCIIOBAJIbHOI TEXHIKM, NPOTPAMYBaHHS, CHCTEM
ynpaBiiHHsa W 1HQopmatuku. Tomy B 1969 poui came B KuiBcbkomy
VHIBEpPCUTETI 3a I1HIIIaTuBOIO akajaemika B.M. I'nmymkoBa 1 mnpodecopa
L.I. JIsmuka Oyno crBopeno nepmuii B CPCP ¢gakynbTeT KiOepHETHKH, OCHOBHOIO
CKJIQJIOBOI0O YAaCTUHOKO SIKOTO CTajdu Bl KadeIpu MEXaHIKO-MaTEMATUYHOIO
bakyabTeTYy: kadeapa TeopeTHUHOiI KiOEepHETHUKH (3aBiayBau Kadeapwu,
akanemik, npod. I'mymkoB B.M.) 1 kadenpa oOUYHCIIOBAIBHOI MaTeMaTUKHU
(3aBiayBau kadenpu, AekaH gaxkynprety, npod. Jlsmko I.1.).

[Ticna cmepti B.M. I'mymikoBa B 1982 porii 3aBigyBauem kadeapu TK Oyio
oOpano npodecopa Kupnuenka M.®D., sskuii npairoBas Ha Kadeapi 10 1986 poky.
3a ¥oro 1HINIATUBOI, MIATPUMKOIO 1 MiJ HOro KEpiBHUUTBOM Ha Kadenapi
MPOBOJAUIIUCS JOCIIKEHHS Ta BUKJIAIAIMCh CIIEIIKYPCH 3 T€Opli po3Ii3HABaHHS
00pa3iB, MOJICJIIOBAHHS Ta 1HTEJIEKTyas13alil poOOTOTEXHIYHUX KOMILIEKCIB Ta
1H. 3Bakaro4yu Ha ciMelHi oOctaBuHU 1 YopHOOMIBCHKY KaTacTpody, Mukona
®enopouu y 1986 poui nepeixaB y UepHiBIi, A€ Y MICIEBOMY YHIBEPCUTETI
CTBOPHUB 1 04OJIMB Kadeapy MaTeMaTUYHUX ITPOOJIEM YIIPABIIIHHS 1 KIOEPHETUKHU.

VY kiam 1987 poui 3aBigyBaueM kadenpu TK (3a cymicHuUIITBOM) OyIi0
0o0paHO BMJATHOIO BYEHOTO ¥ OpraHi3aropa Hayku, akajgeMika MuxaneBuua
B.C., nupexropa InctutyTy KidepHeTuku imeHi B.M. ['nymikosa.

3 1991 mo 1994 pik kadenpy odosioBaB (3a CyYMICHUIITBOM) 4YJICH-
kopecnonaeHT HAH VYkpaiuu, npodecop Jlernuecbkuii O.A., 0e3nocepennin
y4eHb 1 HayKOBUM cnaakoeMelb B.M.I'nmyikoBa, KUl 1HII[IFOBaB BUKJIAIaHHS
HOBHUX CHELKYPCIB 31 Cy4YaCHUX MapaJUTM NPOrpaMmyBaHHs, MPUILISIB BEIUKY
yBary npoojeMam aareOpuyHoro Ta JOri4HOTO MporpaMyBaHHS.

3 1994 no 2014 pik 3aBigyBauem kadeapu TK 0yB npocdecop benos 10.A.
[lig ¥oro KepiBHUUTBOM MPOAOBKHUBCSA PO3BUTOK TPAAULINHUX HAIMPSIMKIB,
3akiazeHux Ha kadenapi B.M. ['mymkoBuM Ta HOro y4HsIMH 1 MOCIIOBHUKAMMU:
TeOop1sl AMCKPETHUX NEPETBOPIOBAUYIB, aBTOMATIB Ta (pOpMaIbHUX MOB; PO3BUTOK
Cy4YaCHHMX IapajJurM IpOrpaMyBaHHs: aireOpu4He, JIOTIYHE, JIeKJIapaTUBHE
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nporpaMmyBaHHs, OO0 €KTUBHO-OPIEHTOBaHE,  MapajejbHE  KOHCTPEUTHE
MporpaMyBaHHA Ta 1HIII.

3 2014 poky 1 no tenepiuiHii yac kadeapy O4OJIO€ YIEH-KOPECITOHIECHT
HAH VYkpainu, npodecop Kpak FHO.B. Ilig iioro kepiBHUIITBOM A0 TPAAUIIAHUX
HanpsIMKIB ~ HayKOBO-BHKJIAJAI[bKOI  po0oTHM  Kadeapu, 3amo4aTKOBAHUX
B.M.I'nymkoBuM Ta 10ro y4HSIMHM 1 OCJI1IOBHUKAMH, J0AaIUCs TakKi: IpoOeMu
HITYYHOTO 1HTEJNEKTY, PO3Mi3HABAHHS 00pa3iB, IHTENEKTYaIbHUN aHANI3 JAHUX,
pO3po0Ka JIOJAMHO-KOMII IOTEPHUX IHTEP(EICIB Ta CTBOPEHHS CYYaCHHUX
IHQOpMAaLIITHUX TEXHOJOr1, PO3BUTOK HOBHMX IMIAXOJIB JO NpPOrpamMyBaHHS
TOILO.

Kpak
IOpii BacuiboBu4
3aBiagyBad kageapu TK 3 2014 p.
yjeH-kopecnonaeHT HAHY,
AOKTOP (Pi3MKO-MATEeMATUYHHUX HAYK, Ipodecop,
Jaypear /lep:kaBHoi npeMil YKpaiHu B raay3i
HAYKHM | TeXHIKH, Jaypear npemii iMmeHi
B.C.Muxauaesnua HAHY

Kagenpa TK mnocTiiHO MIATPUMYE TBOPYl 3B’A3KM 3 PI3HUMH

ABTOPUTETHUMU BITYM3HAHUMU U 3apyOlKHUMHM HAyKOBUMH YCTaHOBAMH.

30kpeMa, CHIBpOOITHUKMA Kaeapu TIUIJHO CHIBIPALIOTE 13 PI3HUMH
niaposainamu [HctutyTy kidbepuetukn HAHY imeni B.M. I'nmymikosa.

OcobnuBy yBary BuKJIagadl kadeapu NPUIUISAIOTh HAyKOBIA poOOTI
ctyaeHTiB. lIporsirom ycboro cBoro icHyBaHHs kadeapa TK Oepe akTuBHY
y4acTh B Oprasizaili Ta NpoBEJCHHI OJiMMiaJ pi3HOTO PI1BHA 3 IHPOPMATUKHU Ta
MIATOTOBI KOMaHJ CTYACHTIB 1 IIKOJSPIB JJs y4acTl Yy MIXKHApOJAHUX
ollMIiagax. YYacHUKaMH, TEPEMOXKISIMH 1 TpU3EpPaMU  aABTOPUTETHUX
MI>KHaApOJAHUX 1 BCEYKPAIHChKUX OJiMmiaza 3 1HPOpPMATUKUA Oyiu OijbIIe IBOX
necaTkiB cryaeHTiB kageapu TK.

Bunyckuuku kadenpu, CTyJeHTH Ta acllipaHTH MalOTh PIBEHB M1ATOTOBKH,
JOCTATHIN JJIs1 IEPEMOTM y KOHKYypcax Ha OTPUMAaHHS MPECTUKHUX MOCAJ K B
YKpalHChbKHUX, TaK 1 B 1HO3€MHHUX KOMIIAHISIX, MPalIOIOTh MPAKTUYHO B YCIX
MPOBIAHUX HAYKOBUX YCTaHOBAax Ta PpipMax YKpaiHu.

Kadenpa TeopetnuHoi KiOEpHETHUKHM MOXKE MUIIATHUCS OaratbMa CBOIMHU
BUIIYCKHUKaMH P13HUX pOKiB. Cepes HUX € Ti, 110 CTAJIM HAPOJHUMH JIeITyTaTaMu
VYkpainu, oO01imManu BHUCOKI JepKaBHI mnocagu (MIHICTPIB, 3aCTYIHHUKIB
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MIHICTPIB, KEPIBHUKIB JEMAPTAMEHTIB, PAJHUKIB TOIO), OYOJIHJIHN (PaKyJIbTETH,
Opanu IpoBIAHY y4acTh y po3poOill i peaizallii BU3HAYHUX HAYKOBHUX 1 HAYKOBO-
BUPOOHMYMX TIPOEKTIB, BIJ3HAYEHI BUCOKMMH JEpPKABHUMH 3BaHHSAMH U
Haropoaamu. | ne Tinpku B YKpaiHi. A 1ie 4yMMano BUIIYCKHUKIB Kadenpu
TEOPETUYHOI  KIOEpHETHMKM  IUJIJIHO  [paloBaid ¥ [OpaloTh Yy
HAalaBTOPUTETHIIIMUX  BCECBITHRO  BIJOMHUX HAyKOBUX 1  BHUPOOHHUYHX
KOMIT'FOTEPHHUX LIEHTpax 1 pipmMax 3a MeKamu KpaiHu.

Bci BOHM CTBOPIOIOTH 1 MPOJIOBXKYIOTH CIIABHY 1CTOP1t0 Kadeapu.

3a mepion icHyBaHHsS Kadenpu 1i BUKJIaJayaMH 1 HAyKOBISIMH OyIio
ony6isikoBaHo nonaja 2000 HaykoBuX mpaip, cepeq Hux Ouist 30 moHorpadiii Ta
Oinpmie 70 HaBYaJbHHUX TOCIOHMKIB Ta METOAMYHUX pO3POOOK, 3axHIeHO 1
JIOKTOPChKA 1 9 KaHIUJATChKUX JUCEPTAITii.

Unenu xadeapu BUCTYNANIU 3 JIONOBIAIMHU HA YUCICHHUX aBTOPUTETHUX
MI>KHApOJAHUX 1 BITUM3HSHUX HAYKOBUX KOH(DEpEeHUIsSIX, ceMiHapax, poOodux
rpynax, Opaau yd4acTb Yy BHKOHAaHHI 0OaraTboX JepxKOKKETHUX Ta
rocrnoJapChKo-JOTOBIPHUX TEM.

Bunie BUKIa€HO JIMIIE KOPOTKY 1CTOP1IO CIABETHOI KaeApHr TEOPETUIHOI
KiOepHEeTHKH (aKyJIbTeTy KOMIT'FOTEpPHHX HaykK Ta KiOepHeTnukn KuiBchKkoro
HallloHaJlbHOrO yHIBepcuteTy 1MeHl1 Tapaca IlleBuenka. Tum, xTO Oaxkae
J13HATUCH OUIbIIIE, PEKOMEHAYEMO 3BEpPHYTHUCH /10 BUJaHb [1-3].

3apa3 Ha kadeapi npairoe 9 mTaTHUX BUKJIaJayiB: 3aBiayBad kadeapu —
yneH-kopecnonieHT HAHY, npod. Kpak FO.B., mpod. ITamko A.O., mou.
Tpoxumuyk P.M., mou. CraBpoBcekuii A.b., mou. Kapnayx T.O., ac. KoBanp
10.B., ac. Bexsmu P.A., ac. Kongpatiok C.C., ac. €Eppemon M.C.

Y400BO-IONOMIKHUK  MpOIlEC Ta METOAUYHY poboTy Kadeapu
3a0e3neuytoth (axiBenb O.1. Ctagnuk 1 ctapmuii 1adopant B.M. ITpokBomit.

HaykoBo-gocniiny po0oty Ha Kadeapl odojioe 3aBijyBauka HayKOBO-
JOCIITHOTO CEKTOPY TEOPETUYHOI KIOEpHETHUKHU CT.H.C., K.(.-M.H. KacwsHiok
B.C. VY cknani cektopy mnpaigroe npoBijgHa imxkeHnepka [.I. Bonpunna.

3aBASKM 3yCWUISIM M aKTMBHOCTI 3aBiJlyBaya 3a OCTaHHI POKM CKJaja Kadeapu
iIcTOTHO momonoamas. Ha nmocagu acucteHTIiB OynM 3apaxoBaHl TAJIAHOBUTI U
KBaTi(D1KOBAaH1 MOJIOJII JIFOJIU. 30KpEeMa, BOHU € 3allOPYKOI0 TOTO, 110 CJIaBETHA
icTopis kKadeapu TEOpEeTUYHOI KIOEPHETUKHA MA€ TrapHi MepcneKkTUuBH. | 10 1BOX
MPEKPACHUX M'ATIPpOK 55 Oyae AodaHo Iie 0arato poKiB YCIIIIHOI 1 IUIHOI
JISUIBHOCTI Y Tally31 BITYM3HSHOI OCBITH 1 HAYKH.

Otxe, nam Oyne!
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NMPUMEHEHUWE T'MBPUJTHON MT'YA-HEMPOHHOM CETH I
IMPOTHO3UPOBAHUS TPETUYHOM CTPYKTYPHI BEJKA

['maBHOU 3agaueld pJaHHOW padoOThHl sBisieTcs pa3pabotka MIYA-
HEUpOHHOUW cetu [l] mnsg pemieHus 3agadyd IPOTHO3UPOBAHUS TPETHYHOMN
CTpyKTYypbl Oenka (onmunr Oenka). MI'Y A-HelipoHHBIE CETH — 3TO METOJA
annpokcuMainuu  (QyHKIUM, OCHOBaHHBIM  Ha  anmroputMe  MIYA,
MPEJICTaBICHHOM B (pOpMe HEHPOHHOM CETH, TAE B KAUECTBE y3JIOBBIX 3JIEMEHTOB
(HEMpOHOB) BBICTYIAIOT YaCTUUHBIE onucanusi. MI'Y A-HEHpPOHHBIE CETH UMEIOT
apXUTEKTYpYy, CXOJHYIO C apXHUTEKTYpOl HEHUPOHHBIX CETEeW MNPAMOTO
pacupoCTpaHEHHUs, Y KOTOPBIX HEUPOHBI CKPBITOTO CIIOSI BMECTO KJIACCUYECKHUX
(GYHKUMA  aKTUBAalMM  UCIOJIb3YIOT MOJHUHOMBI ~ PA3JIMYHBIX  CTENEHEH
(IpeuMyLIECTBEHHO JIMHEWHbIEC, KBaJpaTUUYHble WM KyOudeckue). Ux
apXUTEKTypa aJanTUpPOBaHA B COOTBETCTBHE C OCOOEHHOCTAMH periaeMou
3agaun. B KaudecTBe SBPHUCTHUYECKOrO METOJa OOy4YeHUs HEHUPOHHOH CeTH
HCIIOJIb30BaH THOPHUAHBI BapUaHT HMCKYCCTBEHHOM HMMYHHOH CHUCTEMBI U
OJHOTO W3 MNPEACTABUTEIECH CEMEUCTBA HBOJIOLMUOHHBIX AJITOPUTMOB —
MO (PUIHPOBAHHONW BEPCUU CUCTEMBI MPOrPaMMUPOBAHUS IKCIIPECCUN T'€HOB.
Oxupaercsi, 4yTo pa3paboTaHHas HOBas TUOpHUAHAS TEXHOJIOTHUS I1O3BOJIUT
yBEIMYUTh 3(P(EKTUBHOCT MNPOTHO3ZUPYIOIIEH MOJEIM U COXPaHATH
JOCTaTOYHYIO YCTOWYMBOCTh aJrOpUTMa IpU padoTe ¢ pa3iUYHbIMU THUIAMHU
MOCTYIAIOLIEW Ha BXOJ MH(POPMALIHH.

3agaya MPOrHO3MPOBAHUS TPETUUHOW CTPYKTYphl O€JIKa COCTOUT B
omnpeaeaeHu ero (popmbl B MPOCTPAHCTBE, UCXOAS W3 MOCIEIOBATEIbHOCTU
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AMUHOKHUCIIOTHBIX OCTaTKOB B IENHW. B Hamem ciiyyae OPUMEPOM CILYKHUT
rugpodoono-nonapuas  (HP)  wmomens  umna  [2]. Koudopmarmus
IOCJIEA0BATEIBLHOCTH IIPEICTABISAETCSA B BUJIE IIYTH B JUCKPETHOM pemeTke. /s
TOTr'0 4TOOBI UMETh BO3MOKHOCTh OLIEHUBATH KOH(OPMAIINH, ITYTh TOJXKEH ObITh
3aKOJIUpOBaH B CTPOKY, KoTopas omnpenenser GopMmy Moaekynsl. Jlus
KOJWPOBAHUS CBEPTKU HCIIOJB30BAH METOJ BHYTPEHHHUX KoopauHAT [3], rae
IIYTh 3aJa€TCA IOCIENOBATEIbHOCTRIO MEPEMEIIEHUM, a MOJ0KEHUE KaXKJI0T0
AMUHOKHMCIIOTHOTO OCTAaTKa 3aBUCHUT OT IIOJIOKEHUW €r0 NMPEIIIECTBEHHUKOB B
uenu. B ganHoi pabore BeIOpaHa cxemMa ¢ OTHOCUTEJIbHBIMU HAMPaBJICHUSIMH, B
KOTOPOM HamnpaBJICHUS IJsl JBYMEPHOW PEMIETKU 3aat0TCS TPEMS CUMBOJIAMM:
Briepen (F), Baeso (L) u Bopaso (R). [Ipu ucnonb3oBaHuM TPEXMEPHOU PELIETKU
K CIIMCKY HamnpaBlieHui gobasisitorcs emie aBa: BBepx (U) u BHu3 (D).
Kondopwmaruto AMUHOKHCIIOTHOH MOCJIE€0BATEIbHOCTHU MOHO
MPEACTaBUTh HEUPOHHOU CETHIO, APXUTEKTYpa KOTOPOU CXOAHA C APXUTEKTYPOU
MI'V A-HeunpoHHOU ceTn. B KadecTBE BXOIHBIX IIEPEMEHHBIX CHCTEMBI
BBICTYIIACT BEKTOp HampamiieHu: X ={F,L,R} 114 NBYMEPHOM PEUICTKU U

X={F,L,R,U,D} 1ss TpeXMEpHOMW pemeTku. YacTUYHbIC OMUCAHUA Z 3TO
HEKOTOpPasi COBOKYITHOCTh IEPEMELIECHHUN:
z=P(M,M,,...M,) (1)
rae M, — 1nepeMelmeHue B OJHOM U3 HampaBieHuW; P 3agaer
MOCJIEIOBAaTENbHOCTh  MEepeMelleHuid. P He  sBiugeTca  (QyHKUUEH B
anreOpanyeckoM cmbiciae. OHa ONUCHIBAET OYEPEIHOCTh IMEPEMEIICHUMH,
(dopMupyst HEOOTBLIYIO YACTh ITYTH B peUIETKE. P MOKET MIPUHUMATh MHOKECTBO
dbopM, Hanpumep:
P=aMa,M, (2)
rae  a,a, — KOIMYECTBO IIOBTOPCHHMH MepemMerienui M, u M,
COOTBETCTBEHHO (mapameTpsl P).
Hcnonb3ys BBEJAEHHBIE BbINIE 0003HaueHUsd, oOmyrw cxemy MIVYA-
HEUPOHHOW CETU NSl CBEPTKM MNPOTEMHA MOXHO NPEICTABUTH CIIECAYIOIIAM

oopazom (puc. 1). KoaudecTBO CKpPBITBIX CJIOEB JaHHOWM HEHUPOHHOW CETH
ONpeAEIIETCS INIMHOW aMUHOKHUCIIOTHON MOCJICA0BATEIBHOCTH S.
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Puc. 1. O6mas cxema MI'YA-HeiipoHHOU ceTn mis pemieHus 3aaadyu ponauara Oenka
(AByMepHBIil cirydait)

JI71s CTpYKTYypHO-TapaMEeTPUUECKOr0 CUHTE3a pa3paboTaHHON HEHPOHHOM
CETH IpeJIaraeTcsl TEXHOJIOTUsl THOPUIU3aLIMH, KOTOPas BKIIOUAET PEeaIn3alnio
KOOIIEPAaTUBHOI'O HMMMYHHOTO alroputMa, omnucaHHoro B [4]. Ilpu sToMm
KOOTIEpaTUBHBIN aJrOPUTM y4acCTBYET KaK B CUHTE3€ CTPYKTYpPhI CETH, TaK U B
HACTPOWKE ee apaMeTpOB.

[Ipu 3TOM KOOIIEpATUBHBIN AITOPUTM YUACTBYET KaK B CHHTE3€ CTPYKTYPHI
CeTH, TaK M B HacTpolke ee mapameTrpoB. Kak Opuio mokazaHo panee, OB
YHUBEPCAJIbHBI U JIJI UX TPUMEHEHUS K PEIICHUI0 KOHKPETHOM 3aJ]auu ClIeTyeT
YTOYHUTH JETalld, Kacaroluecss crnoco0a KOAUPOBAHUSA pEIICHUW MU BUJA
1eyneBol PyHkuu. B gaHHOM ciydae JONOJIHUTEIBHO HEOOXOAMMO 100aBUTH
OCOOEHHOCTH peaiu3allii HOBBIX QJITOPUTMOB B KOHTEKCTE MPEJI0KEHHOU
TEXHOJIOTUU TUOpUIH3aLMU. OTH OCOOCHHOCTH i1 YHOMSIHYTOTO BBIIIE
rUOpUIHOTO MOaX0/4a 0ojIee MoAPOOHO pacCMaTPUBAIOTCS Jlajiee.

OTIIMYUTENBHOW YEPTOM KOONEPATHBHOTO HMMMYHHOIO  aJifOPUTMa
ABJISETCS. OTCYTCTBUE MOMYJSALMU PEMIEHUA B TPaAULIMOHHOM €€ NMOHUMAaHUU.
BMmecTto MHOXeCTBa BapUMaHTOB pPELICHUH WHIWBUIAYYMBI KOONEPATUBHOTO
aJropuTMa MPEeACTaBISAIOT COOON OTAENIbHBIE YACTU OOILEro peuieHus, KOTopoe
B 1eloM (opmupyeTcs Bced monyisiuueil. B 3TOM cMbiciie MHAMBHUAYYMBbI
JEeNATCs Ha TepMHUHaJbHble W (QyHKIMOHaNbHbIe. Kaxaplii y3en paepesa
BBIPQXKCHUSI TPEACTaBJIEH B MOMYJIAIMUA OTACIbHBIM THUIIOM HWHIMBUIYYMA,
KOTOpBIA MPUHUMAET 3HAUYEHUS M3 COOTBETCTByMoIIero aidasura. Dopmar
aHTHUTEJa HE 3aBUCUT OT €ro TUMA U B CXEMAaTUYECKOM BHUJI€ IOKa3aH Ha
pUCYHKE 2.
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Kox ¢ynkmmu | Kom mepBoro | Kop Broporo

o 3Havenue | 4, | 4,
WM MIEPEMEHHOM | y3J1a IOTOMKA | y3J1a ITOTOMKa

Puc. 2. CtpykTypa uHAMBHUAYYyMa KOOIEPATUBHOTO HMMYHHOTO aJropuTMa

B pabore paccMoTpeH THOPUIHBIA METOJI M AJITOPUTM PEUICHUS 3aJauu
donauHra Oeika, OCHOBAaHHBIM Ha KOMOMHAIIMM UCKYCCTBEHHOW WMMYHHOU
cucteMbl B GopMe OJHOM M3 MOAU(PUKALIMI alropuTMa KIOHAJIBHOTO 0TOOpa U
MI'Y A-1ioj100HOM HEUPOHHOU CETH.

Ha ocHoBe apxurektypbl kiaccuueckod MIYA-HEeHpOHHONW ceTH
MPEJIOKEHA HEWPOHHAsA CETh, MPEACTABIAIONIAs CBEPTKY AMHHOKHCIOTHOM
MOoCJIeA0BAaTEIbHOCTU. Pa3paboran TUOpUAHBIA BBIYMCIUTEIBHBIA METO/I,
OCHOBAHHBIN Ha KOOIIEPATUBHO-COPEBHOBATEIBHBIX TPOLECCAX B3aUMOIAECHUCTBUS
AJIEMEHTOB UMMYHHOM CHUCTEMBI, B KOTOPOM CTPYKTypa M mapameTpbl MI Y A-
HEMPOHHOW  CETM  TMPEACTABICHBl BCEW  MOMYNSALMEH  IMOJIEMEHTHO.
[IpenBapuTenbHO MPOBEAECH aHATIU3 TPOOJIEMBbI CHHTE3a CTPYKTYPBI K HACTPOMKH
napameTpoB MI'Y A-HeHpOHHBIX ceTel. BBIBICHBI OCHOBHBIE HENOCTATKHU
knaccuueckoro MI'Y A B KOHTEKCTE pelIeHHs 3a/1a49M ITPOrHO3UPOBAHUS.
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10 PO3POBKHU IHTEPAKTUBHUX MOAEJJIIOIOYUX
TPEHAKEPIB

CydacHi yMOBHU BeJIeHHsI 0010 BUMararTh BiJl 0COOOBOTO CKJIay CTIMKHX
IHIUBIIyaJIbHUX MPAaKTUYHUX BMiHb (HaBUYOK) BUKOPHUCTAHHS O30pO€HHS Ta
B1IICbKOBOI TEXHIKHM B PI3HUX YMOBaX OOCTaHOBKH, & TAKOXX BUCOKOI IPAKTUYHOI
MIATOTOBJICHOCTI 10 M1 y CKJIaAl TaKTUYHUX Tpyn. OCHaIIEHHs 30pONHUX CUJI
MPOBIAHUX KpaiH HOBITHIMHU 3pa3KaMU CKJIQAHOI 1 BapTICHOI TEXHIKM BUMarae
3MIHM TIOTJISIAIB HAa OOMOBY MIATOTOBKY, y 3B'I3Ky 3 YUM HaJ3BUYAIHO
aKTyaJlbHUMH € TPEHYBaHHS OCOOOBOrO CKJIaJy 3a JOMOMOIOK CyYacHHX
MO/IEJIIOIOUUX TPEHAXEPIB, K1 JIIOTh Y BIPTyalbHOMY MPOCTOPI.

InTepakTuBHuil JazepHui TpeHaxkep ePresenter T1 nias TpeHyBaHHs
cTpiabOM 3i crTpulenbkoi 30poi. Po3pobneHuit  TpeHaxkep (Hagani
Tpenaxep T1), npuzHaueHuid JJisi HaBYaHHA Ta TPEHYBAHHS OJAMHOYHOMY 1
IPpyNoOBOMY BEJICHHIO 0010 B CKJIaI1 MiIpo3aiy. TpeHaxep € MOAEIII0 pealbHUX
00’€KTIB Ta MPOLECIB, TOMY IOBHHHI 3aCTOCOBYBATHCS Ti X caMi KpuUTepii
OI[IHIOBaHHA TMOCTPUTYy Ta I CTPIAbLIB 3 YypaxyBaHHSAM IOTOJHHUX YMOB
CTpUJILOM Ta MOBEIIHKH MIlI€HEN (IIiJel) Ta BUMOT O MPUIYCTUMOI MOXHOKHU
BUMIPDIOBaHb. Bennky yBary miJg dYac poO3pOOKH MpPOrpaMHOi CKJIaJ0BOi
Tpenaxepa T1 Oyno mnpuaiieHo po3poOIl AIrOPUTMIB OOPOOKH CHUTHAIB:
BHUSIBIICHHS BCIX CBITJIOBUX 3aCBIYE€Hb, YTBOPEHHX JIA3€PHUMH MOAYJIAMU
HaBYaJbHOI 30p01 Ta BU3HAYEHHS 1X KOOpAMHAT; 301p iH(opmMalli B anapaTHOI
CKJIQZIOBO1 TPEHAKEPHOT0 KOMILIEKCY; 00p0oOKa MAaCUBY JAaHUX, OTPUMAHUX B1J
KOXXHOI'O MakeTy 30poi.

Po3po0Oiieni anroputmMu OOpOOKHM CHUTHAJIB, 11O BUKOPHUCTOBYIOTHCS Y
Tpenaxept T1, 3abe3nedyroTh AOCTATHIO MIBUIAKOMIKO JJIsl JOCATHEHHS
MIHIMQJIBHOT'O MPOMIXKKY MIJK IBOMA CYyCIJTHIMU TIOCTP1JIaMHU KOKHOT'O MakeTy Ta
BHCOKY TOYHICTh BHU3HAUYEHHSA KOOPJAMWHAT KOKHOTO 3aCBIYEHHA. Y KOMII IOTEp
ynpasiiHHsg Tpenaxepa T1 3 ¢oronpuiiMaibHOro ceHcopa  IEpPEeNAEThCA
MOTOKOBE 300pakeHHs 3 yacToToro 30 KajpiB 3a CEKyHIYy Ta PO31JIbHOI0
3patHicTio 1280x720. IlporpamHO BUABIAETHCS 3acBiueHHA (chopmoBaHe
Ja3€pHUM MOJYJEM MakKeTy HaBUYaJIbHOI 30p0i) Ta BHU3HAYAETHCS MOTO LIEHTP.
BusiBiaeHHs 3acBiY€Hb, YTBOPEHUX JIA3€PHUM MOAYJIeM (KOPUCHUW CUTHam), 1
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BU3HAUYECHHS HOTr0 MapaMeTpiB MPOXOJUTh Y JTBOBUMIPHIA CUCTEMI KOOPAUHAT.
Curnai, sSiKUil oTpUMye (POTONPUNMAIBHUN CEHCOpP, € MOEAHAHHSIM 3aCBIUCHb,
Mapa3suTHUX 3aCBIY€Hb (YTBOPEHUX COHAYHUM MPOMIHHAM, Bi1AOJIHCKOM
CTOPOHHIX MPEIMETIB, W0 MOTPAIUISIIOTH B MOJE 30py (POTONPUIAMAIBHOTO
MPUCTPOIO TOWIIO) Ta LIyMamH, IO (HOPMYIOTbCS caMuM (POTONPUKUMATBLHUM
CEHCOpPOM. AJTOpPUTM BU3HAYEHHS CUTHAJIB 0a3ye€ThCsl HAa aHai3l KOXHOIO
MKCENsl Ta PO3PaXyHKy MOro SICKpaBOCTi, 13 3aCTOCOBAHHAM oONTUMi3aIi (3
METOK) 3HUXEHHS HABAaHTAXKEHHA HAa KOMII IOT€p VYIPaBIiHHSA, OCKUIbKU
MOTPIOHO MpoaHaIi3yBaTH 3HAYHY KUIBKICTh MIKCENIB), sIKa MOJISTAae y PO3TIISIL
MIKCEJIB 3 NEBHUM KpoKoM. Lle 103Bonuo ananizyBaTu He BCl MiKCEN AP, a
TUIBKA Yy OOMEXEHId 30HI TMOIIYKY 3acBlueHb (OCKUIbKH TIOJIe 30py
(doTonpuiiMaIbHOr0 CEHCopa OUIbIIE 32 pO3MIP MPOCKLUINHOIO EKPAHY).

JInsi BUSBIEHHS KOXXHOT'O KOPUCHOIO CHUTHally OyJd MpoaHaIi30BaHi
3acBiYeHHs, C(OOPMOBAHI JIA3EpPHUM MOJYJIEM HaBYaJbHOI 30pOi Ta BU3HAYEHI 1X
po3mip, dhopma. JlazepHuil NMpoMiHb 3ajuIlla€ Ha MIIIEH] MO3HAYKYy, PO3MIp Ta
(dopMa K01 MOKE 3MIHIOBATUCA 3 KOXKHUM HACTYITHUM MOCTPIJIOM, 110 3AJIEKUTh
BiJ JUCTaHIIi O MPOEKTOBAHOI MIIIEHI Ta B1Jl KyTa BiaydaHHs. OTxe, Mo3HauKa
BiJl JIa3€PHOr0 IPOMEHIO BU3HAYAETHCS TIJIbKU ONTHYHUMH XAPAKTEPUCTUKAMHU
nazepa Ta GoTonpUiMaIbHOIO CEHCOPA.

Maketn HaBuanbHOi 30poi Tpenaxkepa Tl ocHalryroTbCS HE TPOCTO
JA3€pHUMHM CBITJIOJI0/IAMH, A JIA3€PHUMU MOJYJISIMH HEBUAUMOTIO CIIEKTPY, IO
I03BOJISIIOTH  OpMyBaTH BY3bKUM  (C(POKyCOBaHUI) JIa3€epHUN TMPOMIiHb.
JlazepHuii TpOMIHb CKJIAJIA€THCS 3 JA3€PHOTO A10[a HEBUJAUMOTO CIIEKTPY, Epe
AKAUM BCTAHOBJICHO KOJIMAIIMHUN OO0’ €KTUB 3 MOXJIMBICTIO PEryJIIOBaHHS
boKyCy, Ta CXEMH KHUBJICHHS JIa3€pHOTO CBITIO10/1a.

[Ipu mpoekTyBaHH1 aIrOPUTMIB CUCTEMH 0OPOOKH 300paKeHb JJIsSl PEKUMY
iMiTalli CTPiALOM BUKOPUCTOBYBAjacs TayCOBCbKa MOJENIb PO3MOALITY
IHTEHCUBHOCTI CBITJIOBUX 3aCB14€Hb, a MOPIT BUSABJIEHHS OyB 0OpaHUi HA PiBHI
MOJIOBUHU MAaKCHUMaJIbHOI IHTEHCUBHOCTI.

VY Tpenaxepi T1 3acTocoBaHl METOIM Ta AITOPUTMH MAIIMHHOL rpadikw,
10 J03BOJISIIOTh MaclITa0yBaTHU 300pa)K€HHsS, BUPIBHIOBATU Kpal JUCKPETHUX
300pakeHb (YCYBaTH «HEPIBHOCTI/CXOAMHKWY»), METOAM Ta aJITOPUTMU
MO/ICJTFOBAHHS MICII€BOCT1, MIIIIEHHOI 0OCTAaHOBKHU Ta CTPUIbOU. PeanicTu4HICTh
JOCATAETHCA ILUIAXOM BI3yalbHOI BIJAMOBIJHOCTI T€HEPOBAHOTO 300pa’KEHHS
peasibHOMY 00’ €kTy. TOMYy OBHMHHA 3a0€3I1€4yBaTUCS PEAICTUYHICTh OKPEMUX
00’€KTiB (pOHY, MillIEHEW, TEPELIKO ] TOII0) — KyTOB1 PO3MipH MIlIEHEW TOBUHHI
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BIIMOBIJaTH  IMITOBaHIM BIJACTaHI JO Ilijed, BUIJIAA MIIIeHEH NOBHHEH
BIIMOBIIATH pEaJbHUM 00’ €KTaM, MOJIOKEHHS KOXKHOTO O00’€KTYy Ha €KpaHl
MMOBMHHO BIJAMOBIAATH MOJICILOBAHOMY IIOJIO)KEHHIO 00’€KTa y MPOCTOPI.
OO00B’sI3K0BO  3a0€3I€Uy€ThC MOXJIMBICTh (pIKCalllli TOYKM BIYYEHHS 3
ypaxyBaHHSIM 0ajliCTUYHUX XapaKTEPUCTHK.

OnHUM 3 KJIIFOYOBUX MOMEHTIB € po3po0Ka 0a3u MinieHei. baza miiieHei
MICTUTh MIIIE€H1 Ppi3HOI  TUHOJNOrii. PealicTuyHI po3Mipu  MillIEHEH,
PO3paxoBYIOThCS MPOrpaMoOI0 3 YpaxXyBaHHSIM 3a3HAYCHUX PO3MIPIB €KpaHy,
BiJICTaH1 10 €KpaHy Ta JUCTAHIlI CTPLIbLOU.

[Momanprmri JTOCIT HKEHHSA CIIPSIMOBaHI1 Ha YIOCKOHAJICHHS
3alpONIOHOBAHOTO MIAXOJy, MPOBEACHHS EKCIHEPUMEHTIB Ta peani3aiiio
1HpOpMaIlIITHOT TEXHOJIOT1i.
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