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MATHEMATICAL METHODS APPLICATION IN SYSTEM ANALYSIS
FOR DECISION-MAKING IN THE EDUCATIONAL PROCESS

Abstract. Modern education is characterized by a high level of uncertainty and dynamism, which requires the
educators ability to make informed decisions in limited information conditions. Mathematical methods of system
analysis are applied in the research to optimize the decision-making process in the educational environment. One of
the models in the educational process for the description and analysis of various aspects of the educational process,
such as the motivation of the participants of the educational process, the quality of educational services, is considered.
The search for optimal solutions in conditions of uncertainty for the processing of inaccurate and incomplete informa-
tion, which is typical for the educational environment, was carried out. The algorithm of the decision-making process
under uncertainty conditions is described. The problem of finding the optimal solution in conditions of uncertainty
is considered using the example of one model of promoting an educational service with various modifications of the
risk matrix. Optimal solutions were found using the Bayes criteria, the minimum variance of the estimated functional
with its modifications, the maximizing the probability distribution of an estimated functional, the modal criterion, the
minimum entropy, and the combined criterion. The results of calculations for decision-making according to various
criteria in the conditions of uncertainty are obtained for various risk matrix modifications. Relevant conclusions were
drawn. The study results can be used to optimize educational programs and teaching methods, improve the quality
of educational services, increase the motivation of the educational process participants and more effectively use
educational resources. The obtained results are useful for researchers and practitioners who are dealing with decision-
making problems under uncertainty in various fields.

Key words: system analysis, decision-making, educational process, uncertainty, risk matrix, optimal decision.

3. Definition of the information situation that describes
the behavior strategy of environment C, which, in turn,
is described by a set of mutually exclusive states and
can be in one of them © ={6,,6,,...,6, } .

4. Selection of a decision-making criterion from a set of
criteria characterizing the information situation deter-
mined by the management body. The informational
situation is characterized by the given distribution of a
priori probabilities p =(p,, p,,... p,) on the elements

1. Introduction

«Decision making is a creative, responsible man-
agement task. Its successful implementation consists in
determining, in accordance with the circumstances, the
algorithm of further actions in a specific area of manage-
ment (production of goods or provision of services), out-
lining the functions of structural subdivisions in the activ-
ity system, the order of their interaction and material and
information support. At the same time, the decision often
has to be made taking into account the incompleteness of

information, in particular, when external circumstances or
the environment behavior are known with a certain prob-
ability, that is, in conditions of risk» [1].

The decision-making process under conditions of un-
certainty can be described by the following algorithm [1]:
1. Forming a possible solutions set ® ={@,,9,,...,9,,|

and set of environment states: © ={6,,6,,...,0, } .
2. Definition and specification of the main indicators of
the estimated functional: F' = { f, k} , which character-

izes "winning" or "losing" when choosing a solution
from a set @ , if the environment is in one of the states
of the set ©.

n
oftheset ® | p;,_p(6)), ij =1
j=1
5. Acceptance of the optimal decision or its correction
according to the selected criterion.

Let’s consider the tasks of finding the optimal solu-
tion under conditions of uncertainty on the example of
one model of the promotion of an educational service
with various risk matrix modifications and let’s find op-
timal solutions using the Bayes criteria, the minimum
variance of the estimated functional with its modifica-
tions, the maximizing the probability distribution of an
estimated functional, the modal criterion, the minimum
entropy, and the combined criterion. Calculation results
for decision-making according to various criteria in con-

130 © Tetiana PYLYPIUK, Viktor SHCHYRBA, Rostyslav MOTSYK, 2024



3acob6amu iHGhopMayiliHo-KoMyHIKaYiiHUX mexHoaoeii ma yugpoBux pecypciB

ditions of uncertainty will be obtained by means of elec-
tronic spreadsheets.

We will make the appropriate calculations and get
the optimal solutions for various risk matrix modifica-
tions. We will present the calculations in the form of tables
and let's analyze the results and compare them.

II. The search for an optimal solution in conditions
of uncertainty on the example of one model of the
educational services promotion

Setting the problem.

The teacher offers his educational discipline (educa-
tional product-service) to the catalog of free-choice disci-
plines for study by students of higher education in the next
academic year. It is necessary to make a decision about the
optimal way of promoting the educational service, taking
into account the risks [2].

Let’s define situations:

¢, —independent promotion of the educational ser-
vice through informing higher education students;

¢, —publication of the academic discipline syllabus
on the department website;

@, —publishing information in social networks;

¢,—self-promotion of the educational service.

And the risks:

0, —competition between proposals;

0,—established reputation of the teacher, which can
attract a larger number of students;

0,—lack of interest of education students in the edu-
cational product-service that is offered;

0, — technical problems of publishing information

about the educational service.

We will assume that all states occur with approxi-
mately the same probability.
We present the risk matrix, for example, in the form:

p P Py Pz Q4
03 66 1 4 3 0

03 06, 2 2 3 4.
02 6, 2 0 3 4
02 6, 2 4 3 1

A risk matrix is a visual tool used to assess and clas-
sify potential risks in a project, business, or any other area
of activity. Using a risk matrix, we can determine which
risks are most likely and have the greatest potential impact.

Each risk is marked in the matrix depending on its
probability and impact. This allows us to divide risks into
several categories:

M

— low risk (low probability and insignificant impact);
— medium risk (medium probability or medium impact);
— high risk (high probability and high impact).

A risk matrix is important because it allows you to
identify which risks need the most attention, helps to de-
velop an action plan to reduce the impact of risks, provides
information for informed decision-making, facilitates com-
munication about risks between different stakeholders.

Advantages of risk matrix using:

— asimple and intuitive tool;
— makes it possible to visualize risks;
— promotes a more objective risk assessment.

A risk matrix is a powerful tool for managing uncer-
tainty and reducing potential losses. Due to its simplicity
and effectiveness, it is widely used in various spheres of
activity.

As for the risk matrix (1), we have four possible
strategies for promoting the educational product-service
(¢, — 9,) and four potential risks (6, — 0,). Our goal is to
determine which strategy is the least risky, given that all
risks have approximately the same probability. To build
the matrix, we evaluated how each risk affects each strat-
egy. We presented the assessment of the impact, for ex-
ample, in the form of points on a five-point scale from 0 to
4, where 0 is the least impact, and 4 is the greatest.

We will find the optimal solution using the Bayes
criteria, the minimum variance of the estimated functional
with its modifications, the maximizing the probability dis-
tribution of an estimated functional, the modal criterion,
the minimum entropy, and the combined criterion [1]. We
have 10 criteria. Calculation results for decision-making
according to various criteria in conditions of uncertainty
will be obtained by means of electronic spreadsheets.

Let’s present the results calculated using different
criteria in a table 1.

Table 1
The calculation results and decision-making according

to various criteria in risk conditions according to the
risk matrix (1)

Criterion value in rela- | The opti-
Criterion name tion to decisions mal solu-
¢ | @ | ¢ | @ | ton
Bayes criteria 1,7 ] 2,6 3 2,2 [0)
Minimum dispersion 0,46 | 2,86 [ 0,68 | 1,94 Q,
Modification 1 0,67 2,4910,39 | 3,39 [0)
Modification 2 0,46 | 2,6 | 0,64 | 3,36 0,

Maximizing the prob-
ability distribution of an 0 [04]07] 0,6 0,
estimated functional
Modal criterion 2 0 3 4 Q,

Minimum entropy 0,56 0,3 | 0,4 {0,33 [0)
S;)(r)r’l‘l‘ained criteria 1.67| 0.4 | 521 3,19 0.
fjﬁlglined criteria -0,74|-5.96(-0,56|-2.23| o,
S;)(r)r’l;ained criteria 048 |-3.13) 238 | 0.53 0.

Table I shows that the optimal solution is ¢, (infor-
mation publication in social networks). This result was
obtained in 6 criteria out of 10. Strategy ¢, is the most
profitable in terms of audience coverage and is also the
most competitive. Strategy @, is the least risky strategy —
publishing information in social networks. This option
makes it possible to convey detailed information about the
academic discipline to potential higher education appli-
cants who are interested in choosing a discipline of free
formation of an educational trajectory. At the same time,
the influence of competition and lack of interest among
those seeking higher education is minimized.

The use of different criteria gives different optimal
alternatives, and therefore, before making a decision, it is
necessary to determine by which criterion it will be cho-
sen, taking into account the conditions of the task and the
requirements for the decision. For example, in the con-
sidered model the alternatives @, (publication of the aca-
demic discipline syllabus on the department website) and
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¢, (self-promotion of the educational service) are optimal
in relation to one of the criteria. The alternative @1 (inde-
pendent promotion of the educational service through in-
forming the students of higher education) is optimal only
according to two criteria. That’s why, the person making
the decision needs to choose the alternative ¢, — publish-
ing information about the academic discipline in social
networks. We obtained the optimal solution by assuming
that all states occur with approximately equal probability.

Let’s change the risk matrix and present it, for ex-
ample, in the form:

p P P O3 Py
02 6 I 4 3 0
0,4 6, 2 2 3 4. (2)
0,2 6 2 0 3 4
0,2 6, 2 4 3 1

We will assume that the state 0, (the established repu-
tation of the teacher, which can attract a greater number of
students) occurs with the highest probability.

Let’s record the results calculated using different cri-
teria in a table 2.

Table 2
The calculation results and decision-making according
to various criteria in risk conditions according to the
risk matrix (2)

Criterion value in rela- | The opti-
Criterion name tion to decisions mal solu-
¢ 1 9 | @ P, tion

Bayes criteria 1,824 3 2,6 [oR
Minimum dispersion 0,46 (2,58 10,46|2,38 0,0,
Modification 1 0,58(2,2410,30| 3,1 [oR
Modification 2 1,60 (2,28 | 0,16 | 3,04 0,

Maximizing the prob-
ability distribution of an 0 |04]|04]|006 0,
estimated functional
Modal criterion 2 2 3 4 0,

Minimum entropy 0,69(0,45]0,41]0,33 0,
Combined criteria

7=0.7 0,68 |-0,44|2,4710,45 9,
Sjinbmed criteria 0.46]-322|-046|238| 0.0,
Combined criteria

7=0.8 0,27 |-1,43| 1,43 |-0,56 9,

Analyzing Table 2, we can conclude that the optimal
solution is @, (information publication in social networks).
This result was obtained in 7 criteria out of 10. Strategy
@, is the most profitable and the least risky. In the sec-
ond model considered by us, the alternative ¢, (publica-
tion of the academic discipline syllabus on the department
website) is not considered, and the alternatives @, (self-
promotion of the educational service) and ¢, (independent
promotion of the educational service through informing
higher education students) are optimal with respect to
three and two criteria, respectively.

Obviously, according to other probabilities of occur-
rence of events, we can obtain other values of optimal so-
lutions. Experiments regarding the risk matrix may also be
interesting. To build a risk matrix, we assessed how each
risk affects each strategy. We presented the impact assess-
ment in the form of points on a five-point scale from 0 to
4 (where 0 is the least impact, and 4 is the greatest) and to
find the optimal solution according to the risk matrices (1)
and (2) were left unchanged.
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II1. Conclusions

The research results can be used to optimize educa-
tional programs and teaching methods, improve the qual-
ity of educational services, increase the motivation of par-
ticipants in the educational process, and more effectively
use educational resources. The obtained results are useful
for researchers and practitioners who deal with decision-
making problems under uncertainty in various fields.
Since the use of different criteria gives different optimal
alternatives, therefore, in order to make a final decision, it
is necessary to take into account the conditions of the task
and the requirements for the decision made by the govern-
ing body, and according to the conditions of our task, the
person who makes the decision. This work can become
the basis for further research in the field of the application
of mathematical methods in the educational process and
contribute to the development of innovative approaches to
the management of educational systems.
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Poctucias MOIIUK

Kam'saneyv-Ilooinecokuii HayioHanbHuil yHigepcumem
imeni leana Ozienka

3ACTOCYBAHHSI MATEMATHYHUX METOIIB
Y CUCTEMHOMY AHAJII3I 1JIS1 IPUMHATTA
PINEHBb B OCBITHBOMY ITPOLECI

Anorauis. CygacHa OCBiTa XapaKTEpU3YEThCS BH-
COKMM pIBHEM HEBH3HA4YEHOCTI Ta JUHAMIYHOCTI, IO
BUMArae BiJl OCBITSIH 30aTHOCTi mpuiiMaTu oOrpyHTOBa-
Hi pillleHHS B yMOBaX oOMexeHOl iHpopmarii. Y po6o-
Ti JUISL JOCIiMKEHHsSI 3aCTOCOBAHO MaTeMaTH4Hi MeTOo-
I CHCTEMHOTO aHaJi3y JUIsl ONTHMI3alil Ipomecy npH-
HHATTS pillleHb B OCBITHbOMY cepenoBuIli. Po3mistHyTO
ONIHYy 3 MOZeNeil B OCBITHOMY IIPOLECI JUIS OIHCY Ta
aHaJi3y pi3HUX AaCIEKTiB OCBITHBOIO IpOIECy, TAKUX
K MOTHBALlil yYacCHHUKIB OCBITHBOTO IPOIECY, SKICTH
OCBITHIX TOCIYT. 3IiHCHEHO IMOIIYK ONTUMANbHHUX pi-
IIeHb B YMOBaX HEBHU3HAYEHOCTI U1 OOPOOKH HETOY-
HOI Ta HEeTOBHOI iH(pOpMaIii, 0 XapaKTepHa A OCBIT-
HBOTO cepenoBuia. OMHUCAHO ANTOPUTM MpOLECy IpHU-
WHATTA pillleHb B yMOBaX HeBH3HaUeHOCTI. Po3mmsaHyTo
3a/1a4y IOLIYKy ONTHMAaJIbHOIO PillICHHS B YMOBax He-
BH3HAYCHOCTI Ha MPHUKIIAJI OfHIET MOJENi MPOCYBaHHS
OCBITHBOI MOCIYTH 3 PI3HUMH MOAU(IKaLiIMH MaTpH-
i pusukiB. ONTHMaNbHI pillleHHs 3HaHAEHOo i3 3acTo-
coBaHHAM KpuTepiiB baiieca, MiniMyMy aucnepcii ouiH-
HoOro (pyHKIiOHANA 3 HOro MomuQikamisMu, MaKCHMi3a-
1if HMOBIPHOCTI PO3NOALTY OIIHHOTO (hyHKI[IOHAITY, MO-
JAJIBHOTO KPUTEPil0, MiHIMyMy €HTpOmii Ta kKoMOiHOBa-
HOTO KpuTepito. Pe3ynsratn oOunciensb i IpUHHSTTS
pillieHp 3a PI3HMMHU KPHUTEPiIMH B yMOBaX HEBH3HAde-
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HOCTI OTPHMAHO Ui pi3HUX MoAM(iKaliil MaTpuli pu-
3uKiB. 3poOJIEHO BIANOBIIHI BUCHOBKH. Pesymbraru 10-
CII/DKCHHS MOXYTh OyTH BHKOPHCTaHI I ONTHMIi3a-
i1 HaBYAIBHUX IIPOTpaM Ta METOJIB HaBYAHHS, ITOKpa-
LIEHHS SIKOCTI OCBITHIX MOCIYT, MiJBUIICHHSI MOTHBALII{
YYaCHHKIB OCBITHBOTO HpOIleCy, €(heKTUBHIIIOIO BUKO-
pHUCTaHHS OCBITHIX pecypciB. OpepkaHi pe3ynbTaTH €

VK 37.091.33-044.247:[5+65+004]:614

KOPUCHUMH UISl TOCTIIHUKIB Ta MPaKTHUKIB, K 3aiiMa-
I0TBCS IPOOIEMaMy IPUHHATTS PIllIeHb B yMOBaX HEBH-
3HAYEHOCTI Y PI3HUX 00IacTsIX.

KorouoBi cioBa: cucTeMHUH aHaIi3, MPUHHATTS pi-
LIeHb, OCBITHIM mpouec, HEeBU3HAYEHICTh, MaTPHLS PH-
3WKIB, ONTUMAJIbHE PIICHHS.
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ENEMEHTWU STEM-TEXHONONIA ANA PO3POBKU | NPAKTUYHOI PEAJ1I3AI7!,I'I' MPOEKTY
«UEHTPANI3OBAHA CUCTEMA ONOBIWEHHA 3 BUKOPUCTAHHAM HAABHOI WIFI MEPEXI»

AHoTanisi. Y CTaTTi aKIIEHTOBaHO Ha BaKJIMBOCTI BIPOBAKEHHS B OCBiTHIM nporiec STEM-minxomy, skuii moe-
Hye€ HayKy, TEXHOJIOTii, ilskeHepito Ta MaTteMaruky. [linkpecieno 3naunmicts STEM-0CBITH B KOHTEKCTI II00AIBHO-
ro fedinuTy ¢axiBLiB y TEXHIYHUX cdepax Ta 3pOCTa0uoro MONUTY Ha HUX. 3a3Ha4€HO, 1110 3aCTOCYBAHHS €IeMEH-
tiB STEM-TexHosori# y HaBYaHHI 3 (i3UKH Ma€ BEJIMKE 3HAYEHHS JJISI CTBOPEHHS IPAKTHYHUX MIIOYHX IPHUCTPOIB,
SK1 HAIUXal0Th YYHIB HA IPOEKTHY POOOTY Ta CIIPUAIOTH IXHBOMY PO3BHUTKY. Lli TeXHOIOTI{ 1O3BOMNAIOTH CTBOPIOBATH
(yHKLIIOHATBHI IPUCTPOT, IO CHIPHUSIOTH TOIIHOIEHHIO PO3YMIHHS yYHSMH HayKOBUX KOHIENii. CTBOPEHHS TaKuX
MPUCTPOIB AKTHBI3y€ TBOPYICTh, PO3BUBAE MTPOOIEMHO-OPiEHTOBAHE MHICIICHHS Ta HAaBUUKH PO3B’A3yBaHHS 3aBHaHb,
JI03BOJISIE YYHSIM 3aCTOCOBYBATH TEOPETHYHI 3HAHHS Ha IIPAKTHIIi, BUPIIIYIOUH peabHi IPOOIeMH 3a JOIOMOTOI0 HO-
BaTOPCHKUX pimieHb. HaBeneHo npukian 3aX0IIHBOIO Keiicy (IIPOEKTY) — CUCTEMH TOJI0COBOTO OMOBIIIEHHS 3 BUKO-
pucranuaMm HasBHOI WIFI mepexi, skuit 1eMOHCTpYE, K y9HI MOXKYThb 3aCTOCOBYBAaTH OTPUMaHi iHTETpOBaHi 3Ha-
HH 3 pI3HUX HAaBYAIbHUX IPEIMETIB A BUPIICHHS pealbHUX NMPo0ieM choroaeHHs. HaromomnieHo Ha BaXIMBOCTI

STEM-ocBiTH ISl pO3BUTKY CyCIUIBCTBA.

Kurouosi cioBa: STEM-ocBiTa, HaBuaHHA ¢i3uky, TexHomuorii, mpoekt KaRadio, ESP32.

VY cy4acHOMY CBITI, /ie TEXHOJIOT1] CTPIMKO PO3BHBa-
FOTHCSI, OCBITHI IiAXOAW MOBHUHHI BIIIOBIZATH BUKIMKAM
yacy. OqauM i3 Takux nigxonis € STEM-ocBiTa, sika iHTe-
Ipy€ YOTHPH KIIIOYOBI HaIpsiMu: HayKy (Science), TeXHO-
sorii (Technology), imxenepiro (Engineering) Ta maTema-
TuKy (Mathematics). TomoBHa Mmeta STEM-ocBiTH mOIIS-
rae y peami3aiii ep>KaBHOT MOJIITHKY 3 YpaxyBaHHIM HO-
BHUX BHMOT 3akoHy Ykpainu «IIpo OCBiTy» 070 TMOCH-
JICHHS PO3BHTKY HayKOBO-TE€XHIYHOTO Hampsmy [1].

CaiToBi nigepu B Wil cdepi, Taki sk ABcTpaiis,
Kwuraii, BenukoOputanis, I3paine, Kopes, Cinramyp Ta
CIIA, BXe NaBHO peai3yloTh AEpKaBHI Mporpamu 3
BrpoBakeHHst STEM-ocBiTi. Oco01IMBO yCHIIIHUM BHsI-
BuBcst CiHramyp, sikuii no4as iHiniarusy «llepeTBopeHHs
Cinramypy» me 20 poxiB ToMy. OZHIM i3 TOJIOBHUX 3aB-
JlaHb OyJIO MEPErIIHYTH HaBYaJIbHI MPOrpaMu, 3pOOUBIIH
ix OutbIn OopieHTOBaHMMH Ha miaxix STEM. B upomy mij-
XOJIi Y4eHb TiepecTae OyTH 00’ €KTOM OTpUMaHHS 3HaHb, a
CTa€ aKTUBHUM YYaCHUKOM OCBITHBOTO ITPOLIECY.

Tema BrpoBamkenHs STEM y ocBiTy € MiXAUCIH-
IJTIHAPHOO, TOMY ii JOCIHI/PKYIOTh yUeHi 3 Pi3HUX rajiy-
3eit Hayku. Pi3Hi acnektn BupoBamkeras STEM-ocsitu B
VkpaiHi Bce OLblIe TPUBEPTAIOTH YBary BITYM3HIHUX Ha-
YKOBIIiB, METO/IMCTIB, KEPIBHUKIB HABYATbHHX 3aKJIAJIiB Ta
BunreniB-npaktukiB (O. bapua, C. Kupunenxko, JI. Kiu-
Menko, O. Ky3menko, M. Canosuii, 1. Capuenko, B. Cimiit,
O. Crpwxak, [. Crninyxina, O. Tpodimosa, H. TTomixyH,
I. UepHenpkuii Ta iH.) [2; 3; 5].

STEM-ocBita B YkpaiHi Mae 3a MeTy CTBOPEHHS
YMOB JUIsI PO3BHUTKY KOMIUIEKCHOI MiJrOTOBKH OCOOMC-
TOCTI, sSIka BMi€ 00’ €IHyBaTH TEXHIUHI 3HAHHS 3 KPEaTHB-
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HUM MHCJIEHHSM, CIPUSIOYM THM CaMHM HiJI'OTOBI HO-
BOTO TIOKOJIIHHS TPOMAJsH, 3JaTHHX e(eKTHBHO (yHK-
LIOHYBaTH B Cy4acHOMY cBiTi. BaxinBo posymitu, mo
STEM-ocBita — 11¢ He NHIIIe TeXHIYHE HABYAHHS, a IIUPO-
Ke TIO€THAHHS KPEaTUBHOCTI Ta TeXHIYHUX 3HaHb. STEM-
OCBiTa HaBYa€ YIHIB €(DEKTHBHO BUKOPHUCTOBYBATH OTPH-
MaHi 3HaHHS JUIS peJIbHUX CHTYyallil, JlonoMaraiouu im
TOTYBATHUCS 10 TOPOCIIOTO XKUTT, € BOHHU 3yCTPIHYTHCA 3
BHKIIMKaMH Ta TpygHOIIaMu. Llei miaxia 103BoIsie BINTE-
JISIM HA0YHO TIOSICHIOBATH MaTepiall, JONOBHIOKOYH TEOPIl0
peansHUMH ITpHUKIanamMu. Hanpukian, konmm ydHi oTpuMy-
IOTh 3aBIaHHS CIIPOEKTYBATH «PO3YMHHN OyITHHOK», BOHU
He JIMIIe BPaxOBYIOTh TEXHIYHI acIeKTH, ajle i po3BUBaA-
I0Th CBOIO YSBY Ta KpPEaTHBHICTh, CTBOPIOIOUN KOM]OpTHE
Ta ecTeTHdHe kUTI0. [0on0BHA mepeBara STEM-HaBuaHHs
HOJIATa€E B TOMY, LII0 BOHO FOTY€E YUHIB JI0 XXUTTS y peajb-
HOMY CBITI, /i 3HaHHSI IIBHJIKO 3aCTapiBalOTh, a THYUKICTh
y HaBYaHHI Ta KPUTHYHE MHUCIICHHS HaOyBalOTh IepeBa-
ru. I1ig yac STEM-ypokiB y crapimmx kinacax Gpokyc 3mi-
LIYETHCS 3 «CyXOi» Teopil Ha NPaKTUYHI 3aBAaHHs, SIKi 110-
TPiOHO BUPIMIKTH, IUISIXOM P00 Ta eKCTIEPUMEHTIB.
Bapro 3ayBaxutu, mo STEM-gociimkeHHIM CIpH-
SI0Th pi3HI opranizauii, Hampukiang, STEM Coalition
(CIDA) o0’enHye OCBITSH, HAYKOBIIIB 1 IOJITHKIB JIS
po3Butky STEM Ha Bcix piBHIX OCBITH; €Bporneiichka
Mmepexka STEM koopuHye OCBITHI NPOEKTH B €Bpori,
noB’si3aHi 3 iHTerpamieto STEM y mIKUIBHY cHCTEMY;
Vkpaiaceknit meHtp STEM-0CBiTH TiATPUMYE PpO3BH-
Tok STEM-0cCBiTH Yepe3 TpeHIHIH, CeMIHapu Ta HayKOBi
koH(epenuii. OxuuM 3 GyHKIioHytounx nenTpis STEM-
ocsitu € STEM naboparopis MAH/lab — nabopamopruii
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