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BASICS FOR THE FORMALIZATION
OF EDUCATIONAL AND PRODUCTION PROCESSES

The article deals with the basics for the formalization of educational and production processes. The development of in-
strumental means for formal representations for unified approach at the creation of the special mathematical support of
IT-solutions in systems with educational and production processes is the goal of creation of educational and production
processes formalization technology. Application of the mathematical apparatus, which brings the research to the higher
level of these processes abstraction, is a distinctive feature of the processes formalization in the systems under research,
as well as their connections and interrelations. The topological variations bring the research to the new, more abstract
formalization level. The formal representations of the theory of sets are a case of topological variation. Local to global
transfer is one of the most important conditions for variety. The examples of the general education institutions and
higher education institutions relations and the higher education institutions and production relations were shown. The
integration processes between the educational and production systems in the form of different algebraic systems was
given. They include a set or models, and a collection of operations, that is, the signature of algebra. The procedure of
formal description of adjacent nucleus models was described. The work contains the logical methods of knowledge rep-
resentation, which allow us to move to heuristic representations of knowledge, namely production rules, semantic net-
works, frame systems, as well as ontological structures.
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Introduction

The research of systems with educational and pro-
duction processes is a complex task, which is compli-
cated by poorly structured processes and their phenom-
ena, as well as by the variety of their structures, forms,
methods, techniques, specific content, etc. [1—4]. The
experience has shown that it is the diversity of processes
and phenomena that challenge the creation of appropri-
ate models and their implementation.

The development of instrumental means for formal
representations for unified approach at the creation of
the special mathematical support of IT-solutions in sys-
tems with educational and production processes is the
goal of creation of educational and production processes
formalization technology.

Application of the mathematical apparatus, which
brings the research to the higher level of these processes
abstraction, is a distinctive feature of the processes for-
malization in the systems under research, as well as
their connections and interrelations. The topological
variations bring the research to the new, more abstract
formalization level. It is known, that the formal repre-
sentations of the theory of sets are a case of topological
variation.

Let us ground the opportunity of presenting the
systems with educational and production processes as a
variety.

Local to global transfer is one of the most impor-
tant conditions for variety. The first step in proving the
possibility of using the notion of diversity is to intro-
duce parameterization, that is, the "state of space" of
systems with educational and production processes.
This enables the description of each state of the systems
under research with a set of numbers. As an example,
one can give a set of numbers, which characterize the
state of educational systems of 3-4 accreditation level at
licensing thereof.

The formal representations of such numbers are
given in the paper [5], and the availability of attractors’
creation, that is — alteration of the educational system
states in time, is mapped by a strange attractor [6—12].
The production systems are also characterized by the
state of space and availability of their state alteration
with proper attractors.

1. Formalization with varieties

Let us write the variety of processes and phenom-
ena between the educational systems of 1-2 and 3-4
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accreditation level as D[ ], and the variety be-
tween the educational systems of 3-4 accreditation level
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The examples of interpreting the general education
institutions and higher education institutions as well as
interpreting the higher education institutions and pro-
duction relations are given in Figures 1 and 2 corre-
spondingly.
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Fig. 1. The general education institutions and higher education institutions relations
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Fig. 2. The higher education institutions and production relations

Let us give the integration processes between the
educational and production systems in the form of dif-
ferent algebraic systems. They include a set or models,
and a collection of operations, that is, the signature of
algebra. The essence of the integration of applied IT in
the systems with educational and production processes
is given in Fig. 3. The Integration is based on IT under
DSTU 2481-94 [13], etc.

The next paragraph of this work includes a formal
description of adjacent nucleus models in topological
space [14—16], based on the algebra of sets.

This way, the paper gives the basics of processes
and phenomena formalization in the educational and
production environment based on the highly abstractive
topological varieties.

2. Formal description
of adjacent nucleus models
The adjacent nucleus models were formally

described based on known as formalized theories, where
the indicated formalism is the set of three

T ors = (ZqSLasL), €)

where X q — is a set of adjacent nucleus models of
topologic space, the symbols of which make the
properly constructed formulas;

S; 4 —1s a system of logical axioms, resulted from

transition from illogical axioms to logical ones, based
on Boolean algebra;
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IT is the integration BASIS (DSTU 2481-94, etc.):

- of knowledge gaining methods;

- architecture, components and functions of intellectual systems;

- types of knowledge;

- knowledge representation models and methods, etc.

Fig. 3. Integration of the applied IT to the systems with educational and production processes

L - is a rule of logical interference, the Curriculum models can be used as examples of

generalized form of which is given below declarative or procedural knowledge.
F E F The work contains the logical methods of
%, knowledge representation, which allow us to move to

where F,F,,...,F, —is the hypothesis of rule, G — is the

consequence thereof.

The high-level abstraction logic models reflect the
interaction of the learning complexes. For example, the
selection of graduates for employment by an employer,
or employees training plan creation processes.

For general educational institutions, the interaction
of students with the corresponding electronic classes "a
geography classroom", "a mathematics classroom", a
quiz, integration of the support system of educational
processes with school sites can be used as an example.
A model based on the subject area of "Organization and
functioning of a higher education institution" thesaurus
[17] can be used as an example of a domain model.

heuristic representations of knowledge, namely
production rules, semantic networks, frame systems, as
well as ontological structures.

Conclusions

The paper contains the principles of processes and
phenomena formalization in the educational and
production environment based on the highly abstractive
topological varieties.

The proposed formalization bases of educational
and production processes that provide integration of
education and production systems will enable a graduate
to faster adapt to the production tasks and to increase
the number of product innovations.
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OcHoBu gopmaurizanii 0cBiTHIX Ta BUPOOHHYMX NponeciB
O. I. Mopo3zosa

B pobori HaBeneHo ocHOBH (hopMalti3allii OCBITHIX Ta BUPOOHUUMX HpoleciB. MeToro CTBOpeHHs TexHouorii (hopmanizanii
OCBITHIX 1 BUPOOHHYHUX IPOLECIB € PO3poOKa iHCTPYMEHTANBHUX 3ac00iB ()OPMaJIbHUX YSBIIEHD, 10 3a0€31€4y0Th €ANHUN MiJI-
X1 IpH TOOY/IOBI CHeNiaIbHOrO MaTeMaTHYHOro 3a0e3neyeH s iHpopManiiHO-TEXHOIOTYHUX PIIIeHb B CHCTEMax 3 OCBITHIMHU
Ta BUPOOHWYHMMH ITpoLiecaMu. BigMiHHOIO ocoOnuBicTIO (hopMaizamnii mporecis, M0 IPOTIKAIOTh B JOCTIDKYBAHUX CHCTEMax, a
TaKOX 3B“I3KIB 1 BITHOCHH MiXX HUMH € BUKOPHCTaHHS MaTEeMaTUYHOTO anapary, SIKHi BUBOJHUTH JOCII/PKCHHS Ha OLIBII BHCO-
KUl piBeHb abcTparyBaHHs IMX MPOLECiB. BUKOPHCTaHHS TOMONOTIYHUX Pi3HOMaHITh BUBOJWTH JOCIIDKEHHS HA HOBUHA OLTBII
a0cTpakTHUH piBeHb (hopmaizamii. @opmainbHi YSIBICHHS TEOpil MHOXHMH € OKPEMHUM BHIIAJJKOM TOIOJIOTIYHOIO PI3HOMAHITTSL.
OpHi€ro 3 HAWBAXITUBILIMX YMOB iICHYBaHHsI PI3HOMAHITTS € HIepeXiJ] BiJ JOKaJbHOTO 10 ritobansHoro. HaBepeHo npukiagy iH-
TepIIpeTalii BiTHOIIEHb 3araJIbHOOCBITHIX 3aKJIa/liB Ta 3aKJIa/(iB BHIIOi OCBITH, a TAKOXX 1HTEpIIpeTalil BiHOIICHb 3aKIaliB BH-
moi ocBiTH Ta BUpoOHULTBA. [Iponecy iHTerpauii Midk OCBITHIMH 1 BUDOOHUUMMH CUCTEMaMH IPEACTABIICHO Y BUIIIALI Pi3HUX
anreOpaiyHnx cucreM. BoHU cKitagaloThes 3 esskol MHOKHHM abo Mozernel, i HabopoM orepariiif HaJl HOIMHU, TOOTO CHT'HATYpOIO
anreopu. [Tokazano mporenypy GpopmMaibHOro ONMMCy Moeleil CyMiKHUX siiep. Po3risaHyTi y poOoTi JOri4HI METOAN NpeCTaB-
JICHHSI 3HAHb JO3BOJISIFOTH IIEPEHTH JI0 eBPUCTHYHUX IPEJICTABICHHS 3HAHb, a CaMe IPOXYKLIHHUMH IpaBHIaMH, CEMaHTHIHUMHI
MepexaMu, GpeiiMOBIX CHCTEMaMH, & TAKOK OHTOJIOTIYHUMHU KOHCTPYKITiSIMH.

Kar4doBi cioBa: ocBiTHI cucremMu, BUPOOHMUI CHCTEMHM, TEXHOJOTis (opmaltizalii, TONOIOriuHI pisHOMaHITTS, sAxpa
TOIOJIOT'1YHUX ITPOCTOPIB.

OcHoBBI hopMaTM3aNKH 00PA30BaTEJbHBIX H NIPOM3BOACTBEHHBIX NTPOLECCOB
O. 1. Mopo3zosa

B pabore npuBeseHb OCHOBBI (hopMali3aiy 00pa30BaTeNIbHbIX U IIPOU3BOICTBEHHBIX MporieccoB. Llenbto co3nanus Tex-
HOJIOTMH (hOpMaAIU3aLIMU 00Pa30BaTENILHBIX M IIPOU3BOJICTBEHHBIX IIPOLIECCOB ABILIETCS Pa3padOTKa HHCTPYMEHTAJIbHBIX CPE/ICTB
(bopManbHBIX NPECTABICHUH, 00€CIICUMBAIOIINX €ANHBIN MOXO0 IPY NOCTPOSHUHU CHELHAILHOI0 MaTeMaTHYECKOro obecreye-
HUS HH(OPMALMOHHO-TEXHOJIOTMYECKUX PELIeHUII B cUCTeMax ¢ 00pa30BaTeNIbHBIMU U IIPOU3BOJACTBEHHBIMHU IporieccamMu. Ot-
JIMYUTENIBHON 0COOEHHOCTBIO (POPMAIM3ALIMH TIPOLIECCOB, MPOTEKAOIIUX B HCCIIELYEMbIX CUCTEMaX, a TAKXKe CBsI3ei U OTHOLIe-
HHUI MEX]ly HUMH SIBJIIETCS HCIOJIb30BaHUE MAaTEeMAaTHYECKOro aIlapara, KOTOPbIii BBIBOAUT HCCIEJOBaHUE Ha Ooliee BbICOKUI
ypoBeHb abCTparupoBaHUs STUX IpoLeccoB. Vcnonbp30BaHNE TONOIOIMYECKUX MHOr0oOpa3uil BBIBOAUT UCCIEIOBAaHUE HA HO-
BbIii OoJsiee aOCTpaKkTHBIH ypoBeHb (opManu3aiuu. PopMalbHbIe NPEJICTABICHNS] TEOPMU MHOKECTB SIBJISIOTCS YaCTHBIM CIIyda-
€M TOIOJIOTUYECKOro MHOrooopasust. OfHUM U3 BaXXHEHIINX YCIIOBMII CyILIECTBOBAHHMS MHOI000pa3sus SBIISETCS INEPEXOl OT
JIOKaJIBHOTO 110 riiobanbHoro. IIpuBeneHsl IpuMepsl MHTEPIPETAlK OTHOLICHNH 00111e00pa30BaTeIbHBIX YUPEKICHUH U BbIC-
IUX y4eOHbIX 3aBE/ICHUH, a TaKKe MHTEPIIPeTallii OTHOIEHHUH BBICIINX Y4eOHBIX 3aBeICHHHI U Ipon3BocTBa. [Iporeccs! HHTe-
rpalyu Mexy o0pa30BaTeIbHBIMU U IPOU3BOJICTBEHHBIMYI CUCTEMaMU TIPEACTaBIICHbI B BH/E Pa3JIMUHBIX aIreOpandecKux CHC-
TeM. OHH COCTOAT U3 HEKOTOPOrO MHOXKECTBA MM MOJENell, 1 HabopoM onepauuil HaJ HUMH, TO €CTh CUTHATYPOH anreOpbl.
IMokazano npouenypy GopManbHOrO OMMCAHMS MOZEINCH CMEXHBIX siep. PaccMoTpeHHbIe B paboTe JIOrHYeCKHe METOJIbI Ipe-
CTaBJICHUs 3HAaHMI MO3BONSIOT NEPEUTH K 3BPHCTHYECKOMY MPEICTABICHHUIO 3HAaHNUM, 4 IMEHHO ITPOLYKIIHMOHHBIMHU MPaBUIIAMH,
CEMAaHTHYECKUMH CeTsIMH, (ppeiiIMOBBIMHU CHCTEMaMU, a TAK)KE OHTOIOIMYECKUMH KOHCTPYKLIUSMH.

KamoueBble cioBa: 06pa3OBaTeHBHBIe CUCTEMBI, IIPOU3BOACTBEHHBIC CUCTEMbI, TEXHOJIOI' U CI)OpMaJ'II/BaLU/H/I, TOII0JIO-
TUYCCKHEC MHOFOO6paSI/IH, sApa TOIOJIOINYE€CKUX IPOCTPAHCTB.
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