MIHICTEPCTBO OCBITW | HAYKW YKPAIHU

KPEMEHYYLbKWU/A HALIOHANbHUA YHIBEPCUTET
IMEHI MUXAKUITA OCTPOIrPALCBLKOIO

HABYANbHO-HAYKOBWUW IHCTUTYT ENEKTPUYHOI IHKEHEPIi TA IHOOPMALIAHWUX TEXHONOT I

IHXEHEPHI TA OCBITHI
TEXHOJIOrII

Tom 12 Ne 2

KpemeHuyk ¢ KpHY * 2024


https://mon.gov.ua/
http://www.kdu.edu.ua/
http://www.kdu.edu.ua/
https://ieliit.kdu.edu.ua/
https://eetecs.kdu.edu.ua/
https://eetecs.kdu.edu.ua/

HaykoBo-npakTMYHUI eNIeKTPOHHUM XYypHan
InxeHepHi Ta ocBiTHi TexHonorii. Kpemenuyk : KpHY, 2024. T. 12. Ne 2. 68 c.
HomawHsa cTopiHka xypHany: http://eetecs.kdu.edu.ua

ISSN 2307-9770

DOI 10.32782/2307-9770.2024.12.02

FONOBHWWA PEQAKTOP

Yopuuit Onekcin MeTpoBuy, 4-p TEXH. HayK, Npodecop,

OMPEKTOp IHCTUTYTY enekTpoMeXaHiku, EHepro3bepekeHHs 1 cucTeM ynpasniHHS KpeMeHYyLIbKOro HawioHamnbHOro yHiBepeuTeTy
imeHi Muxaiina OcTporpaackKkoro

PEOAKLIAHA PAOA

lepacumenko Jlapuca BitaniiBHa, o-p nea. Hayk, fou.,

KpemeHuyLbkuin HalioHanbHKi yHiBepeuTeT imeHi Muxaina Octporpaacskoro, Ykpaisa.
Mosicok Tamapa BopucisHa, a-p nea. Hayk, npod.,

KpemeHuyLbKuii HalioHanbHKiA yHiBepcuTeT imeHi Muxaina Octporpaacbkoro, YkpaiHa.
BecnaptouHa OneHa IBaHiBHa, kaHg. neq. HayK, Aou.,

KpemeHuyLbKuii HalioHanbHWiA yHiBepcuTeT imeHi Muxaiina OcTporpaacekoro, YkpaiHa.
Conowny Ipuna OnekcangpiBHa, a-p. neg. Hayk, gou.,

KpemeHuyLbkuit HauioHanbHWi yHiBepcuTeT imeHi Muxaitna Octporpagcbkoro, Ykpaika.
MoutoBtok CeiTnaHa IBaHiBHa, kKaHA. Nea. HayK, AOL.,

KpemeHuyLbKmii HalioHanbHKiA yHiBepcuTeT imeHi Muxaina Octporpaacbkoro, YkpaiHa.
Mpuutok Onena CepriiBHa, kaHA. negd. Hayk, gou.,

KpemeHuyLbkmit HauioHanbHWi yHiBepcuTeT iMmeHi Muxaitna Octporpagcbkoro, Ykpaika.
KobunsHcbka IpuHa MukonaiBHa, kaHg. neg. Hayk, 4o,

BiHHWLIbKMI HaLiOHaNbHUA TEXHIYHWIA YHIBEPCUTET, YKpaiHa.

Siviakova Galina, Cand. Sc., Associate Professor,

Karaganda State Industrial University, Kazakhstan.

TexHiuHuWI pepakTop
IctomiHa Hatanis MukonaieHa, KaHg. TeXH. Hayk,
KpeMeHuyLibkui HaLioHanbHuiA yHiBepcuTeT imeHi Muxaiina OcTporpagcskoro

XypHan nybnikye micns NOABIMHOTO CRINOrO PeLEeH3yBaHHA Ta MepeBipkM Ha OpWrHAMbHICTb CTaTTi, AKi MICTATb pe3ynbTaTy
BOCNMKEHb 3 NUTaHb PO3BUTKY HAYKM i OCBITW, BNPOBA)KEHHS HOBUX pe3ynbTaTiB (yHAAMEHTANbHUX i MPUKNagHUX JOCHIMKEHb Y
ranysi negaroriyHnX Hayk.

BupaeTbes 3a piweHHsM BueHoi pagu KpemeHuyLbkoro HauioHansHOro yHisepcuteTy imeHi Muxaina OcTporpagcbkoro (MpoToKon
Ne 11 Big 27.06.2024 p.).

«IHxeHepHi Ta ocBiTHI TexHonorii» 3 07.11. 2018 BHeceHo o rpynu "B" nepeniky HaykoBuX haxoBux BuaaHb YKpaiHu, B SKMX MOXYTb
nybnikysaTucs pe3ynbtatv gucepTauinHux pobiT Ha 3400yTT HayKOBWX CTYMEHIB JOKTOpa Hayk i goktopa (inocodii (kaHangaTta
Hayk) 3i cnevianbHocTi 011 OcBiTHi, negaroriyxi Haykm (Hakas MOH Ykpainm Ne 32 Big 15.01.18).

XypHan Hagcunaetscs 4O NPOBiAHWMX HaykoBux 6ibniotek YkpaiHu, pedepyetscs y HauioHanbHin 6Gibnioteui Ykpaiu imeHi
B. I. BepHagcbkoro. XypHan iHgekcyeTbcs y 3aranbHofepkaBHin 6asi faHux «YkpaiHika HaykoBa» (pedpepaTuBHUMIA XypHan
«[bxepenoy), MixHapogHux HaykomeTpuyHux 6asax ganux: «IndexCopernicus», «Polska Bibliografia Naukowa», ta «Google
Scholar».

XKypHan Buaaetses 3 notoro 2013 poky.

© KpemeHuyLbkuiA HaLioHarnbHUIA yHiBepeuTeT iMeHi Muxaitna OcTporpagcbkoro, 2024 p.


http://eetecs.kdu.edu.ua/
https://saue.kdu.edu.ua/chornyj-oleksij-petrovych/
http://ppf.kdu.edu.ua/herasymenko-profile.html
http://ppf.kdu.edu.ua/page10.html
http://ppf.kdu.edu.ua/page8.html
http://biotech.kdu.edu.ua/content/about/sklad_kafedry/soloshich-iryna-oleksandrivna.html
http://ibm.kdu.edu.ua/cathedra/teachers
http://ibm.kdu.edu.ua/cathedra/teachers
http://kobilanska.vk.vntu.edu.ua/
https://tttu.edu.kz/sivyakova/?lang=en
https://ais.kdu.edu.ua/persons/istomina-nataliia/

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

KREMENCHUK MYKHAILO OSTROHRADSKY]
NATIONAL UNIVERSITY

INSTITUTE OF ELECTROMECHANICS, ENERGY SAVING
AND CONTROL SYSTEMS

ENGINEERING AND EDUCATIONAL
TECHNOLOGIES

Volume 12 Ne 2

Kremenchuk ¢ KrNU « 2024


https://mon.gov.ua/
http://www.kdu.edu.ua/en/main.php
http://www.kdu.edu.ua/en/main.php
https://ieliit.kdu.edu.ua/en
https://ieliit.kdu.edu.ua/en
https://eetecs.kdu.edu.ua/main_en.php
https://eetecs.kdu.edu.ua/main_en.php

Theoretical and practical online journal
Engineering and Educational Technologies. Kremenchuk : KrNU, 2024. Vol. 12. No. 2. 68 p.
Journal homepage: http://eetecs.kdu.edu.ua

ISSN 2307-9770
DOI 10.32782/2307-9770.2024.12.02

EDITOR-IN-CHIEF

Chornyi Oleksii Petrovych, Doctor of Sciences (Engineering), Professor,

Director of Institute of Electromechanics, Energy Saving and Control Systems at Kremenchuk Mykhailo Ostrohradskyi National
University

EDITORIAL BOARD

Herasymenko Larysa Vitaliivna, Doctor of Sciences (Education), Associate Professor,
Kremenchuk Mykhailo Ostrohradskyi National University, Ukraine.

Poyasok Tamara Borysivna, Doctor of Sciences (Education), Professor,

Kremenchuk Mykhailo Ostrohradskyi National University, Ukraine.

Bespartochna Olena Ivanivna, Candidate of Science (Education), Associate Professor,
Kremenchuk Mykhailo Ostrohradskyi National University, Ukraine.

Soloshych Iryna Oleksandrivna, Doctor of Science (Education), Associate Professor,
Kremenchuk Mykhailo Ostrohradskyi National University, Ukraine.

Pochtoviuk Svitlana Ivanivna, Candidate of Science (Education), Associate Professor,
Kremenchuk Mykhailo Ostrohradskyi National University, Ukraine.

Hrytsiuk Olena Serhiivna, Candidate of Science (Education), Associate Professor,
Kremenchuk Mykhailo Ostrohradskyi National University, Ukraine.

Kobylianska Iryna Mykolaivna, Candidate of Science (Education), Associate Professor,
Vinnytsia National Technical University, Ukraine.

Siviakova Galina, Cand. Sc., Associate Professor,

Karaganda State Industrial University, Kazakhstan.

Technical Editor
Nataliia Istomina, Candidate of Science (Engineering), Kremenchuk Mykhailo Ostrohradskyi National University.

The journal publishes only original and peer-reviewed articles containing new results of fundamental and engineering research at

educational science.

The journal is published by the decision of the Scientific Council of Kremenchuk Mykhailo Ostrohradskyi National University (Record

Ne 11 Big 27.06.2024).

«Engineering and Educational Technologies» since 07.11.2018 is included in the "B" group in the list of scientific professional editions
of Ukraine for the results of dissertations for the scientific degrees of the Doctor of Sciences and the Doctor of Philosophy (Candidate
of Sciences) in the specialty 011 Educational, Pedagogical Sciences to be published in. (Order of the Ministry of Education of Ukraine

Ne 32 of 01.15.2018)

The journal is presented in the top research libraries of Ukraine, referred in the Vernadsky National Library of Ukraine. The journal is
indexed by national database «Ukrainika Naukova» («Dzherelo» abstract journal), international databases: «IndexCopernicus»,

«Polska Bibliografia Naukowa» and «Google Scholar».

The journal has been published since February 2013.

© Kremenchuk Mykhailo Ostrohradskyi National University, 2024


http://eetecs.kdu.edu.ua/
https://saue.kdu.edu.ua/chornyj-oleksij-petrovych/
http://ppf.kdu.edu.ua/herasymenko-profile.html
http://ppf.kdu.edu.ua/page10.html
http://ppf.kdu.edu.ua/page8.html
http://biotech.kdu.edu.ua/content/about/sklad_kafedry/soloshich-iryna-oleksandrivna.html
http://ibm.kdu.edu.ua/cathedra/teachers
http://ibm.kdu.edu.ua/cathedra/teachers
http://kobilanska.vk.vntu.edu.ua/
https://tttu.edu.kz/sivyakova/?lang=en
https://ais.kdu.edu.ua/en/persons/istomina-nataliia/

ISSN 2307-9770. Engineering and Educational Technologies, 2024, 12 (2).
ISSN 2307-9770. IHxeHepHi Ta ocBiTHI TexHonorii. 2024. T. 12. Ne 2,
© KrNU, EETECS, 2024

TABLE OF CONTENT

IMPLEMENTATION OF NEW FORMS AND METHODS OF EDUCATIONAL PROCESS ORGANIZATION AT
HIGHER EDUCATION INSTITUTION: HISTORY AND MODERN

Development of the Rating System for Assessing Academic Achievements of Higher

Education Students
Oksanych, ., Belska, V., Krohalov, O. ..o 8

MODERN TRENDS OF PROFESSIONAL EDUCATION DEVELOPMENT

|dentification of Personal and Professional Skills Set of Students Majoring for Specialty
292 «International Economic Relations and Business» for Getting Qualifications of

Companies’ Entrepreneurs
Vasylyshyna,N., Honcharenko-Zakrevska, N. .........cccociiiieiiiicicisce e 22

Designing the Virtual Stand of Fuzzy Regulators Study for the Training of Students

Majoring in Automation and Computer-Integrated Technologies
Konokh, 1., Zhulia, A., Galenko A., NG, V.........ccooieiiieee ettt st 38

INNOVATIONS IN USE OF INFORMATION AND COMMUNICATION TECHNOLOGIES AT EDUCATION

The use of artificial intelligence in the process of testing the knowledge of university
students

Mamuta, M., RYDAIKO, O. ..ottt 53
Paper Preparation GUIAEIINES ..........cccuvririereresessssssssssssssesessssss s ssssse s ssssssssssssssesesessssssssssssssssssssessss s s ssssssssssssesesenssssssssnns 63
LT3 o Y 4o £ PP 67




ISSN 2307-9770. Engineering and Educational Technologies, 2024, 12 (2).
ISSN 2307-9770. IHxeHepHi Ta ocBiTHI TexHonorii. 2024. T. 12. Ne 2,
© KrNU, EETECS, 2024

3MICT

BMPOBAMKEHHA HOBUX ®OPM | METOAIB OPIAHI3AL|i HABYANIbHO-BUXOBHOO MPOLIECY Y
BH3: ICTOPIA | CYYACHICTb

Po3pobka peiTHroBol CUCTEMM OLiHIOBAHHS! HaBYabHIX JOCArHeHb 3000yBaviB BULLOI

OCBITY
OkcaHud |. T, benbcebka B. 0., KpoXanboB O. O. .....c.ccucviiiieicicciccceeeee s 8

CYYACHI TEHREHLII PO3BUTKY MPO®ECIAHOI OCBITH

loeHTMgiKaLis cyKynHOCTi 0cOBUCTICHO-NPOdECINHMX YMiHb CTYAEHTIB cnewianbHoCTi 292
«MixHapoaHi eKOHOMIYHI BiHOCUHW | Bi3HEC» Ans OTPUMaHHS kBanidikallii nignpuemuis

KoMMaHin
BacunuiumHa H. M., FToH4apeHKO-3aKPEBCKA H. B. ... 22

Po3pobka BipTyanbHOro CTeHay 3 AOCMIMKEHHS HEUITKUX PerynaTopiB Ans 3abesneyeHHs
NiLroTOBKM CTYAEHTIB i3 cnewjianbHOCTI «ABTOMATK3aLS Ta KOMIM OTEPHO-IHTErPOBaHI

TexXHOnori
Konox I. C., XKyns A. P., Tanexko A. H0., Hanga B. B. ... 38

IHHOBAL|Il Y BAKOPUCTAHHI IHOOPMALINHO-KOMYHIKALIWHUX TEXHONOTIN B OCBITHLOMY
MPOLIECI

BuKopuUCTaHHS LUTYYHOTO IHTENEKTY Y MPOLECi TECTYBaHHSA 3HaHb CTYAEHTIB BULLMX

HaB4YalibHUX 3aKJ'Ia,lJ,iB

MamyTa M. C., PUBAMKO O. O. ..ottt 53
MPABNNA OPOPMIEHHS CTATEM ....cecurrrrrrrereseseesssssssssssssssesesessssssssssssssesesessssssssssssssssssesesese s sssssssnsnsssssse e e s ssssssnsnsnenesesenssssssssans 65
LT o= TG T o - T, 67




ISSN 2307-9770. Engineering and Educational Technologies, 2024, 12 (2).
ISSN 2307-9770. IHxeHepHi Ta ocBiTHI TexHonorii. 2024. T. 12. Ne 2,
© KrNU, EETECS, 2024

IMPLEMENTATION OF NEW FORMS AND METHODS
OF EDUCATIONAL PROCESS ORGANIZATION AT
HIGHER EDUCATION INSTITUTION: HISTORY AND

MODERN

BMPOBAXEHHA HOBUX ®OPM | METO[IB
OPrAHI3ALII HABYAIIbHO-BUXOBHOI'O NPOLIECY Y
BH3: ICTOPIA | CYMACHICTb




ISSN 2307-9770. Engineering and Educational Technologies, 2024, 12 (2), 8-20.
CC-BY © KrNU, EETECS, Oksanych, 1., Belska, V., Krohalov, 0., 2024

DOI https://doi.org/10.32782/2307-9770.2024.12.02.01
UDC 004:519

Development of the Rating System for Assessing Academic Achievements of
Higher Education Students

Oksanych, I.", Belska, V., Krohalov, O.

Kremenchuk Mykhailo Ostrohradskyi National University, Kremenchuk, Ukraine
Received: 01.05.2024 Accepted: 22.06.2024

Abstract. In the process of working on the implementation of the rating system for assessing the student's academic
achievements, the methods of forming a rating assessment were considered, the necessity of developing a rating
assessment was substantiated, and the general algorithm of the rating system for assessing the results of current
student control was described. Based on the analysis of progressive pedagogical experience, the structure of the rating
assessment of students' academic achievements according to the content and structural components of professional
training is determined and a mathematical model of rating assessment is developed. The scientific novelty of the results
obtained is that the mathematical model of rating assessment of students' academic achievements in higher education
institutions has been improved by applying the weighting coefficients of the criteria included in the integral assessment
after group examination; an algorithm for determining the rating of the applicant has been developed. The research
carried out in this paper can be used in the development of mathematical software in automated systems designed for
education. The development of a mathematical model of rating assessment and the development of an algorithm for
assigning rating grades of knowledge pave the way for a more objective and effective measurement of students'
academic achievements. This contributes not only to improving the quality of education, but also ensures a more
accurate correspondence between grades and students' actual academic achievements, which is critical for their
professional development and competitiveness in the labor market. Areas for further research: Analyzing the impact of
self-assessment on students' understanding and improvement of their own learning achievements; studying how
different cultures perceive and respond to rating systems; analyzing the possibilities of using technologies, such as
artificial intelligence, to improve rating systems and reduce subjectivity.

Key words: higher education institutions, organization of the educational process, activation of students' independent
work, evaluation criteria, rating points.

Po3pobka peuTMHroBOI CUCTEMM OLiHIOBAHHA HaBYanbHUX AOCATHEHb
3000yBayiB BULLOI OCBITH
Okcanunu 1. T., Benbcbka B. 10., Kpoxanbos O. O.

KpemeHuyLbkuii HaLlioHanbHWit yHiBepcuTeT iMeHi Muxaitna OcTporpagcbkoro, KpemeHuyk, Ykpaina

AHoraulis. Y npoueci poboTu Hag peanisaljieto peATUHIOBOT CUCTEMM OL|HIOBAHHS HaBYaIbHUX AOCATHEHb 3000yBaya,
Oynu po3rnsHyTi METOAWKA (hOPMYBaHHSI PENTWMHIOBOI OLiHKW, NPOBEOEHO OBrPYHTYBaHHS HEOBXiGHOCTI po3pobky
PENTUHIOBOI OLHKW Ta OMMCAHO 3araribHWUA anropuTM PerTUHrOBOI CUCTEMU OLLHIOBAHHS PE3ynbTaTiB MOTOYHOTO
KOHTPOIIO CTyAEeHTIB. Ha OCHOBI aHani3y Nporpec1BHOro neaaroriyHoro [OCBiAY BUSHAYEHO CTPYKTYPY PEUTUHrOBOrO
OLiHIOBaHHS HaBYarbHUX JOCArHEHb CTYAEHTIB 3@ 3MiCTOBHO-CTPYKTYPHUMM KOMMOHEHTaMI NpOGeCinHoi nigrotoBku
Ta po3pobreHa MaTeMaTyHa MOAENb PEATUHIOBOTO OLiHIOBaHHSI. HaykoBa HOBW3Ha ofepXaHuX pe3ynbTarTiB nonsrae
B TOMY, LU0 6YN0 YAOCKOHaNeHo MaTemMaTuyHy MOZemnb PENTUHIOBOTO OLIIHKOBAHHS HABYaNbHUX AOCATHEHb CTYAEHTIB
Y BULLMX HaBYarbHWX 3aKnafax 3a paxyHok 3aCTOCyBaHHs BaroBux KOeiLliEHTIB KpUTEPITB, LLO YBIMLLMM B iHTErpanbHy
OLiHKy micnsi rpynoBOi eKCrnepTu3u; po3pobneHo anropuTM BUSHAYEHHS! PETUHTOBOI OLjiHKM 3400yBava. BukoHaHi B
pobOTi JOCTIMKEHHS MOXYTb OyTW BUKOPUCTaHI Nif Yac po3pobkn MaTeMaTuYHOro 3abe3neyeHHs B aBTOMaTN30BaHNX
cuCTEMaX, MPWU3HAYEHWX NS OCBITW. PO3BWTOK MaTemMaTWyHOi MoZeni PeNTMHIOBOTO OLiHIOBAHHA Ta po3pobka
anropuTMy 4J151 BUCTABNEHHS PEATUHIOBUX OLHOK 3HaHb BiAKPMBAOTL LNAX A0 Ginbly 06'eKTUBHOMO Ta eGhEKTUBHOTO

Corresponding Author: Oksanych Iryna Hryhorivna. E-mail: oksirena2017@gmail.com
Kremenchuk Mykhailo Ostrohradskyi National University,
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KpemeHuyLbkmit HauioHanbHWA yHiBepeuTeT imeHi Muxaina OcTporpaackkoro,
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BUMIpPIOBaHHS akaAeMiYHUX JOCATHEHb CTYAEHTIB. Lie cnpusie He Tinbku NiaBULLEHHIO SKOCTI OCBITH, ane 1 3abe3nevye
Binbll TOYHY BIAMOBIAHICTL MiX OLiHKAMU Ta peanbHUMM HaBYanbHAMKM 3000yTKAMKU CTYAEHTIB, WO € KPUTUYHO
BaXMMBIUM NS iXHBOrO NPOHECiNHOT0 PO3BUTKY Ta KOHKYPEHTOCTIPOMOXHOCTI Ha PUHKY npaui. Hanpsmku noganbsLumx
JocnimkeHb: fHamia BNAMBY CaMOOLjHIOBAHHS Ha PO3YMiHHA Ta MOMIMWEHHS BRACHUX HaBYanbHUX LOCArHEHb
CTyOEHTaMu; BMBYEHHS TOrO, SK Pi3Hi KynMbTypW CMpUiMalTb Ta pearylTb Ha PEWTWHIOBI CMCTEMM; aHanis
MOXIMBOCTEN BUKOPUCTAHHS TEXHOMOTiN, TakuX SK LUTYYHWIA iHTENeKT, AN NOMINWEHHS PeNTUHIOBUX CUCTEM Ta
3MEHLLEHHS Cy6'eKTUBHOCTI.

KnioyoBi cnoBa: 3aknaam BULLOI OCBITW, OpraHi3aLlis 0CBITHbOrO NPOLLECY, aKTUBI3aLis CaMOCTiHOI pOBOTY CTyAEHTIB,
KpuTepil OLiHIOBAHHSI, PENTUHrOBI 6anu.

I Becmyn

PedopMyBaHHs yKpaiHCbKOi CMCTEMW OCBITM Ta NIABULLEHHS ii SKOCTI NOTPeOYIOTb BMPILLEHHS HOBWX
3aB/jaHb Ta 3aCTOCYBaHHSA HOBUX MIAXOAIB, SK 411 BUKNAAaHHA HaBYanbHOro Matepiany, Tak i 4ns OUiHOBaHHSA
3HaHb Y CTYAEHTIB.

Y 3akoHi Ykpaitn «po ocBiTy» [1] nepeq BUAWMMM HaBYANbHUMKM 3aKnagamMy NOCTaBMNEHO 3aBAaHHS
3abe3neynTy NigroToBKy KBaniikoBaHMX kagpis, 34aTHUX 4O TBOPYOI NpaLi, NPOtECINHOrO PO3BUTKY, OCBOEHHS
1 YNPOBAKEHHS HAYKOBMX Ta iH(DOPMALNHWX TEXHOSOTi, KOHKYPEHTOCTPOMOXHUX Ha PUHKY MpaLyi.

Y HaBYanbHO-BMXOBHIN [iSNbHOCTI 3aknajiB BULLOI OCBITM YKpalHW BNPOAOBX NONEpeaHix AeCATUpiYb
yBara byna 3ocepemkeHa Ha OBOMOAHHI CTyAEHTaMW 3HAYHOK CYMOK 3HaHb Ha EKCTEHCWMBHMX 3acajax
opraHisauii HaB4anbHOro npouecy. 3a Takux ymoB 6yno A0oCUTb CKMagHO 3abe3neunTi HamexHun piBeHb
IHTENeKTyanbHOro Po3BUTKY 0COBMCTOCTI, MiAroTyBaTH ii 4O CaMOCTIAHOI Ni3HaBanbHOI AisNbHOCTI BNPOAOBX
XUTTA. TOMY Ha CbOrofHi MOXNMBOCTI OpraHidaLlii eKCTEHCUBHOI OCBITHBOI JiNbHOCTI BULLMX HaBYasibHWX
3aknagis Buyepnanu cebe.

AHania cyyacHWX OCBITHIX TEHOEHLi Y NPaKTWYHI neJaroriyi, AOCMIMKEHHS NPOLECiB po3pobku 1
yNpOBaKeHHS iHHOBALLiHWX TEXHONOTIN Y ranysi NPodecinHoi NiGroTOBKX CTYAEHTIB BUSBIUIU, LLO HEOBXiAHO
BAOCKOHAIOBATW CUCTEMY KOHTPOMI 3HaHb i YMiHb ManbyTHiX haxisLis, y NepLuy Yepry — 3 AUCUMNAIH, WO
BM3Ha4aloTb Cnevjanidalito CTyAeHTIB, 3aCTOCOBYBATW HOBI CUCTEMW KOHTPOSIO, ki 6a3yloTbCs Ha CyvacHUX
MeToaMKax OLiHIOBaHHS MPOeCinHO-NEAaroriyHol MiAroToBKM CTYAEHTIB. 3MICT BMpOBagKyBaHOI CUCTEMM
neaaroriyHoro KOHTPOI, 6e3yMOBHO, NOBUHEH nepeabayaTit 3aCTOCYBaHHS PiSHOMAHITHUX (hOPM KOHTPOSHO,
Lo 3abe3neyyBano 6 OLiHKy HaBYaNbHUX JOCATHEHb CTYAEHTIB Y NOBHOMY 06CS3i.

Ak BIZOMO, 3 METOK CTBOPEHHS €4MHOIO OCBITHBOTO MPOCTOPY ¥ MOLUMPEHHSI €BPOMENCHKOI CUCTEMM
BMLLOI OCBITW B YCbOMY CBiTi €BPOMENCbKE OCBITHE CMiBTOBAPUCTBO POOMTL NOCMILOBHI iHTErpaLliiHi Kpoku,
HaNBaXMNMBILLMM 3 SKWX, HA M nornsg, € npuiHaTTa 19 yepsHs 1999 poky B BonoHbi ChinbHOI Aeknapaui
€BPONENCLKMX MiHICTEpCTB OCBITU. Cepen OCHOBHWX BMMON, LLO CTaBUTb €BPOMENCHKUIA OCBITHI NPOCTIP 4O
CBOIX MapTHepiB, Cnif BiA3HAYUTU yBEOEHHS EBPOMENCHKOI CUCTEMM nepesapaxyBaHHs kpeautie (ECIMK —
ECTS) i gocsrHeHHs BignoBigHOI SKOCTi BULLOT OCBITU Ha OCHOBI 3anpoOBafXeHHs Ti €BPONENCHKUX KpUTEPIiB
(y3rogpkeHi HaBYanbHi Nnaxu, nporpamu Towwo) [2].

3MIiCT BNpOBaXyBaHOI CUCTEMW MeJaroriyHOro KOHTpOso, ©e3ymMOBHO, MOBMHEH nepeabayaTi
3aCTOCYBaHHS Pi3HOMAHITHUX POPM KOHTPOIHO, L0 3abeaneyyBano 6 OLiHKY HaBYaNbHUX AOCATHEHb CTYAEHTIB
y NOBHOMY 00cC3i.

Tomy pospobka MeTOZIB Ta anropUTMIB PENTUHIOBOI CUCTEMM OLIHIOBAHHS MPOCECIMHOI MiArOTOBKM
CTYZEHTIB Y BULLMX HABYaNbHUX 3aKnagiB € 4OCUTb aKTyanbHUM 3aBLAHHAM.

MeToto poboTH € JOCNIOKEHHS TEOPETUYHUX OCHOB PEMTUHIOBOI CUCTEMU NEAArOriYHOr0 KOHTPOSHO B
YMOBaX KpeauTHO-MOAYNbHOI CUCTEMU OpraHi3aLii HaB4arnbHOro NpoLecy Ta po3pobka Mogenei i anropuTmie
OLliHIOBaHHS HaBYaIlbHWX JOCArHEHb CTYLEHTIB.

Il Mamepian i memodu docnidxeHHs

PeNTUHIOBI cUCTEMM - Lie MeTOZ, OLiHIOBaHHS M Knacudikayii 06'ekTiB abo KOPUCTyBaYiB HAa OCHOBI iXHiX
XapaktepucTuk abo B3aemogii. Lli cuctemm BUKOPUCTOBYKOTLCA B PI3HWX ranyssx, TakuX $K eNeKTPOHHa
KoMepLisi, coLjianbHi Mepexi, BULLa OCBITa, peKOMeHAALii B KOHTEHTI Ta iHLWi. OCHOBHI KOHLenLji peiTUHroBux
CUCTEM BKIKOYAKOTb HACTYMHI CKMNaaoBi:
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1. OuiHka. KoxxHomy 06'eKTy Ui KOPUCTYBaYEBi MPU3HAYAETLCA OLiHKA ab0 PEMTUHT Ha OCHOBI NEBHUX
kpuTepii. Lie moxe 6yTh umcnosuin 6an, TEKCTOBWI OMKC, Y iHLLA hopMa Bifg3HaKW.

2. Kpumepii oyiHKu. PENTUHIOBI CUCTEMU BUKOPUCTOBYIOTb MEBHI KPUTEPIT ANS BU3HAYEHHS OLiHKK. Y
3aneXHOCTI Bifj KOHTEKCTY, Lie Moxe OyTy 3a40BOMNEHHS KieHTa, B3aEMOZIT KOPUCTYBaYa 3 NEBHUM KOHTEHTOM,
YCILUHICTb Y HaBYaHHi, AKICTb TOBapIB | NOCNYT, TOLLO.

3. Aepeeauia ouiHok. OTpuMaHi OLiHKN MOXYTb ByTW arperoBaHi 4Nt CTBOPEHHS 3aranbHOr0 PEerTUHTY.
Lle moxe BKMo4aTi cepeHi 3Ha4EHHS, 3BaXeHi Cymu, abo iHLLI METOAN 0BYMUCNEHHS.

4. 380pomHUll 38'A30K. PEWTUHIOBI CUCTEMU YacTO BKIOYAKOTb 3BOPOTHUM 3B'A30K, SKWUA [0O3BONSE
KOpUCTyBa4Yam BMpaxaTi CBOI BACHi AYMKY i OLiHKK. Lie Moxe BkntouaTi KomMeHTapi, Bigryku, abo iHwi gopmu
3BOPOTHOIO 3B'A3KY.

5. lepcoHanizauyis ma pekomeHOayji. [leski penTUHrOBI CUCTEMU BUKOPUCTOBYKOTLCH AN CTBOPEHHS
nepcoHani3oBaHunx pekomeHdauin. Hanpuknag, pekomeHpauii B iHTEpHET-MarasuHax abo Ha nnatcopmax
CTPIMIHTY Bigeo.

6. Modeni pelimuHey. B peNTUHrOBMX CMCTEMaX MOXYTb BUKOPUCTOBYBATUCA Pi3Hi MaTeMaTuyHi mogeni
L1 PO3paxyHKy PEUTUHIIB Ta NPOrHO3yBaHHS B3aEMOZIN.

7. lpobnemu cy6'ekmugHocmi ma ob'ekmusHocmi. MNpobnemn cyB'eKTUBHOCTI BUHMKAKOTb, KOSU OLIHKMA
3anexarb Big 0COBUCTMX CMaKiB 4u ynogobaHb. PENTUHIOBI CUCTEMM TAKOX MOXYTb CTUKaTUCA 3 NpobieMamm
06'EKTUBHOCTI, KONMW HE BAAETLCSA TOYHO BU3HAYMTM ab0o BUMIPSTY NEBHI XapaKTEPUCTMKM.

PenTuHroBi cucTeMm rpatoTb BaXKnuBY POrb B Pi3HWX rany3sx, onoMaraoun edekTusHile Bubupatn,
CMOXMBATK YK CINKyBATUCA B LMPPOBOMY CEPELOBHLL.

MeTOl PENTUHIOBOI CUCTEMM € HagaHHA O6'€KTMBHOMO YM CYB'€KTMBHOMO BM3HAYEHHS SIKOCTI,
ebekTBHOCTI abo BIANOBIAHOCTI O NEBHUX KpUTEPIiB 0B'EKTY, KopUCTyBaya Yv nogii. 3anexHo Bif KOHTEKCTY,
MeTo Moxe OyTu JOmoMora KOpuUCTyBayaM 3HaxoauTy 0B'eKTU (TOBapwW, MOCAYrM, KOHTEHT) Yu OCib, SKi
HanKpaLle BignoBigatoTb IXHIM noTpebam yu ynofobaHHAM; 3a0X04EHHS KOHKYPEHLLIT MK pisHMMM 0B'ekTamm
abo yyacHMKamm, OCKiNbKM BOHW NparHyTb NIGHATUCS Y PEUTUHraX.

B cyyacHomy cBiTi ocBiTa HabyBae BCe GiNMbLUOrO 3HAYEHHS, @ BUMOrM OO0 SIKOCTi NiArOTOBKW (paxiBLiB
MNOCTINHO 3pocTatTb. OUiHIOBaAHHSA HaBYanbHUX AOCArHEHb 3000YyBaviB BULLOT OCBITU € KMOYOBUM EIEMEHTOM
Yy CUCTEMI OCBITH, SIKUI BNIIMBAE HA MOTUBALLit0 CTYAEHTIB, IX B3aEMOA0 3 HaBYaSIbHUM NPOLLECOM i, B KIHLIEBOMY
PaxyHKy, Ha SKICTb TXHbOT NiArOTOBKM. |CHYKOYI METOAM OLiHIOBAHHS, X04a N JOCUTb PI3HOMAHITHI, 4acTO MOXYTb
ByTun cyb'ekTMBHUMM ab0 He BpaxoByBaTMW BCiX acCMekTiB akadeMiqHol fisnbHOCTI CTydeHTa. BignosigHo, icHye
notpeba B po3pobui HOBOrO Miaxody A0 OLIHIOBAHHSA - PENTUHIOBOI CUCTEMU, sika Morna 6 Hagath Binblue
06'eKTMBHOCTI, NPO30POCTi Ta KOMMANEKCHOCTi MPOLIECY OLiHIOBAHHS.

Y 3B'A13KY 3 LM, PO3rISHEMO AEKiNbKa KITKYOBUX apryMEHTIB Ha KOPUCTb PO3POBKM PEUTUHIOBOI CUCTEMU
OLiHIOBaHHA Ans 3000yBavis BULLLOI OCBITK [3].

OB'eKTUBHICTb OLiHIOBAHHS - TPaAULiHI METOAW OLiHIOBAHHS MOXYTb BYTW Cy6'eEKTUBHUMM | 3anexaTu
Big ocobucTux cumnartii abo aHTUnaTi BUKNaaaya. PerTuHroBa cuctema, 3acHOBaHa Ha YiTKMX KpuTepisx i
napameTpax, Moxe 3abeaneunty BinbLl 06'eKTUBHWN MigXia 4O OLHIOBAHHS CTYAEHTIB;

MoTuBaList CTYAEHTIB — PEUTUHIOBA CUCTEMA MOXE CIY)XMTW JOLATKOBUM CTUMYIIOM ANS CTYAEHTIB 40
CaMOBAOCKOHANEHHS Ta aKTMBHOI y4yacTi B HaBYanbHOMY NpouUeci. 3HaHHA TOro, WO iXHi AOCATHEHHS
BM3HAKTLCA | BPAXOBYOTbCSA B 3aranbHOMY PEUTUHTY, MOXe MOTUBYBATU CTYLEHTIB 40 KpalluxX akageMiyHmnx
LOCSTHEHD;

KomnnekcHWin nigxig 4O OUiHIOBAHHS - 3amicTb TOrO, W06 OLiHIOBATW CTYAEHTIB 3@ O4HWM acrekToM
(Hanpuknag, Nuwe 3a ek3ameHamu), PENTUHIOBa CCTEMA MOXKE BPaxX0OBYBATH Pi3Hi aCMEKTU HABYAHHS: y4aCTb
Y HaYKOBMX MPOEKTaX, A0AATKOBI Kypcu, coLjianibHa akTUBHICTb TOWO. Lle 103BONSE OUHUTY CTYAEHTa 3 Pi3HNX
CTOPIH.

[Mpo30piCTb AN 30BHILLUHIX 3aLikaBeHUX CTOPIH — poboTodaBLi, NOCTaYanbHUKK MPaHTIB, iHLWi y4OOBi
3aKnagy MOXYTb BUKOPUCTOBYBATU PEUTUHT CTyAeHTa abo BUNYCKHUKA SK OAWH i3 KpUTepiiB npu NpuioMi Ha
poboTy, BMOOPI KaHANAATIB HA CTUNEHAIT TOLLO.

CTaHpapTv3ayis OLiHIOBaHHS - YHi(hikoBaHa PeNTUHIOBA CUCTEMA MOXE CIYXWUTWU CTaHAAPTOM Ans BCiX
BY3iB KpaiHW, L0 Nomeriuye NopiBHAHHSA OCATHEHb CTYAEHTIB 3 PisHNX y460BKX 3aKnagis.
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ApanTauis fo cydacHUX pearnin — 3MiHa OCBITHbOrO NaHAawwadTy, BNPOBaJXEHHS HOBUX TEXHOSOriN Ta
METOZiB BUMarae aganTallii CMCcTeM OLiHIOBaHHS. PeliTHroBa cuctema Moxe Bigobpaxatu cyqacHi notpebu ta
TEHAEHLii B OCBITI.

3abe3neyeHHs KOHKYpeHUii — PEMTMHroBa CUCTEMA MOXE ChpUSTW 3[0POBI  KOHKYPEHLii Mix
CTyAEHTaM, O CTUMYIIOE iX 4O MOKPALLEHHS CBOIX HaBYarbHUX NMOKa3HMKIB.

|HOMBIZYaNbHUN NiAXiZ — BPAXOBYKUM Pi3Hi aCNeKTV akaZeMiYHOro XUTTS CTyAeHTa, PeNTUHIOBa cucTeMa
MOXe BigobpaxaTu iHAMBILyanbHUIA NiAXi4 4O KOXHOro CTyAEHTa, BPaXOBYHUM MOT0 CUMbHI i criabki CTOPOHN.

OTmxe, MOXHa 3p0O6MTM BUCHOBOK, LIO pO3pobKa PEMTUHIOBOI CUCTEMW AN OLiHIOBAHHS HaBYaNbHMX
[OCATHEHb CTYOEHTIB BWLIOT OCBITUM MOXE CMPUATW NIABWLLEHHIO SKOCTI OCBITW, MOTMBALii CTYOEHTIB i
BinoBpaxeHH0 KOMNMEKCHOro NiAX0AY A0 OLiHIOBAHHS IXHIX AOCATHEHD.

MeToauka hopMyBaHHS PENTUHIOBOI OLjiHKM 3006yBaya BULLOT OCBITU Nepesbayae CTBOPEHHS CUCTEMM,
sika 6 BpaxoByBasa pisHi acnekTh akageMiuHoi Ta no3aakageMiuHoi AisnbHOCTI cTyaeHTa. PO3rnsiHEMO OCHOBHI
eTanm Liel MeToauKu:

1. BusHauveHHs KpuTepiiB OLHIOBaHHS:

— aKkadeMiYHi JOCATHEHHS: pe3ynbTaTh ek3aMeHiB, KypCoBUX POBIT, KOHTPOSbHUX 3aBAaHb TOLLO.

— HayKoBa LiSNbHICTb; y4acTb Y HAYKOBMX NPOEKTaX, Nybnikauisx, KOHEPEHLisX.

— no3aakafeMiyHa aKTWBHICTb: y4acCTb Y CTYAEHTCbKOMY CaMOBPSZyBaHHi, BONOHTEPCbKA AiANbHICTD,
CMOPTUBHI JOCATHEHHS TOLLO.

2. BcTaHoBneHHs BaroBux koediuieHTiB. He BCi KpuTepii MOXYTb MaTh OAHAKOBY BaXMMBICTb.
Hanpuknag, akagemiyHi OOCArHEHHs MOXyTb MaTtu OinblumiA BaroBuin KoediljeHT MOpIBHSHO 3 no3a
aKaJleMi4YHO aKTUBHICTIO.

3. 36ip AaHux. 3pincHIOETbCA cucTemMaTyHMA 36ip iHGopmaLii Npo AiSNbHICTL KOXHOTO CTyAEHTa B
pamKax BU3HA4YEHUX KpUTEpIlB.

4. ObuMCneHHs penTuHry. 3a A4OMOMOro MaTeMaTUiHUX hopMyn abo cnevjianiaoBaHOro NPorpamMHoOro
3abe3neyeHHs 30iACHI0ETLCA PO3PAXyHOK PETUHIOBOI OLHKM NS KOXHOMO CTYAEeHTa Ha OCHOBI 3ibpaHoi
iH(bopmaLlil Ta BCTAHOBIEHWX BaroBux KOeiLjieHTiB.

5. Mepesipka Ta kopekuis. PerynspHuin aHanis pesynbTaTiB, OTpUMaHUX 3a AOMOMOrOK PENTUHIOBOI
CUCTEMW, 3 METOI0 BUSIBIIEHHS MOXNMBWX HEZONIKIB Ta 1X NOAANBLIOTO YCYHEHHS.

6. 3BOPOTHMI 3B'A30K. MpoBeAEeHHS KOHCYNbTaLin abo iHhopMaLiiHWX 3yCTpiden Ans CTYAEHTIB, Ha SKNUX
iM PO3'ACHIOOTb NPUHLMNK POPMYBAHHS X PENTUHIOBOI OLiHKM Ta AatoTb peKOMeHAaLT LLOO 1T NOKPALLEHHS.

LIs meToamnka Mae Ha MeTi 3a6e3neunTi 06'eKTUBHICTb, NPO30PICTb Ta AMHAMIYHICTb NPOLLECY OL|iHIOBAHHS
HaBYarbHWUX JOCArHEeHb CTyAeHTiB. BoHa [403BONSE y4aCHWUKaM OCBITHBOrO NPOLECY (CTyAeHTaM, BUKagadam,
aMiHiCTpaLii) OTPUMYBATK YiTKe YSBMEHHS NP0 PiBEHb AOCATHEHb KOXHOIO CTyAEHTa Ta BU3HAYATH HanpsMKM
ANS 10ro NogasbLloro po3BuTKY.

KOHTpOsbHI 3aX0AW € KMKYOBUM ENIEMEHTOM A1 OTPUMaHHS 3BOPOTHOTO 3B'A3Ky B HaBYafibHOMY
Npoueci, WO A03BOMSE NEPEBIPUTM, HACKINbKW piBEHb 3400YyTUX CTyAEHTAaMM 3HaHb, YMiHb Ta HaBUYOK
BigNOBiAae BMMOraM, BCTAHOBMNEHUM HOPMaTUBHUMI JOKYMEHTaMu B rany3i BULLOI OCBITH, a TaKoX 3abeanevye
MOXIUBICTb CBOEYACHOI KOPEKLLT OCBITHBOTO MPOLIECY.

OUiHI0BaHHS CTYAEHTCHKMX 3HaHb NPOBOAMTLCA BianoBigHo 0 100-6anbHOi PEMTUHIOBOI LWKanu, ska B
AOKYMEHTI Npo 061K YCMILWHOCTI AONOBHIOETLCS OLHKAMM 3riAHO 3 HaLliOHasbHOK CUCTEMOIO OLLiHIOBAHHS Ta
€BPONENCLKOI0 KpeaMTHO-TpaHcdepHot cuctemoro ECTS.

MeTo penTHroBOI CUCTEMM OLLiHIOBaHHS € [9]:

— iHTEHCMiKaList HaBYaNbHOrO MPoLEeCy Ta NiABULLEHHS SKOCTi NAroTOBKW (paxiBLiB;

— MiABULLEHHS MOTUBALT CTYAEHTIB 4O aKTUBHOTO, CBIJOMOrO HaBYaHHS, CUCTEMATUYHOI CaMOCTIMHOI
poboTK NPOTAroM CEMECTPY Ta BiAMOBIAanNbHOCTI 3a pe3ynbTaTh HaBYambHOI AisNbHOCTI;

— BCTaHOBIEHHS! MOCTIHOrO 3BOPOTHOTO 3B'AA3KY 3 KOXHWUM CTYEHTOM Ta CBOEYACHe KOPWUryBaHHS MOro
HaBYanbHOI AiANbHOCTI;

— 3abe3neyeHHs 3maranbHOCTI Ta 300POBOI KOHKYPEHLLT B HABYaHHI;

— MiABULLEHHSI 06’€KTUBHOCTI OLiHIOBAHHS! PiBHS NiArOTOBKW CTYAEHTIB;

— 3MEHLUEHHS NCUXOIONYHNX, EMOLIMHUX | (DI3UYHMX NepeBaHTaXeHb Y Nepios ek3ameHalinHUX Cecin.
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[ocsig 3anpoBagXeHHs MOZYNbHO-PENTUHIOBOI CUCTEMU OLHIOBAHHS HABYaIbHOI AiNbHOCTI CTYAEHTIB
[aec nigctaBy CTBEPMKYBATW, WO BOHA Mae Mepesary, HaykoBe OOIPYHTYBAHHSI SKUX MEPEKOHIUBO
copmyntosas npopecop A.M. Anectok y moHorpadii "lMegarorika BULLOI OCBITW YKpaiHu".

[NepeBarvt penTUHIOBOI CUCTEMM BigUYTHI.

[ns ctygeHTis ue [3):

— aKTMBI3aLlis CamoCTiNHOI POBOTH, YTBEPMKEHHS iT PUTMIYHOCTI, CUCTEMATUYHOCTI;

— CTUMYIIOBAHHSA CaMOCTIMHOCTI, IHILiaTVBW, BiANOBIAaNbLHOCTI, TBOPYOCTI;

— PO3BUTOK 3aaaTkiB, 3aibHOCTEN;

— MiABULLEHHSI 06'€KTUBHOCTI OL|iHKN 3HaHb;

— 3MEHLLEHHS NMCUXOSIONYHOrO HaBaHTAXEHHS;

— MOXJIUBICTb BUBISIbHEHHS Yacy ANS iHLUMX 3aHATb.

[nsa suknagava ue [3):

— MOXJIMBICTb iHAMBIgYani3aLii HaBYaHHs, AudepeHLinoBaHoro nigxony 40 CTYAEHTIB;

— MOXJIMBICTb paLioHaNbHO PO3NOAINIUTY HaBYallbHE HAaBaHTAXEHHS NPOTATOM CEMECTPY i Nig Yac cecii;

— MOXMMBICTb MOPIBHIOBATH YCMILUHICTb | TBOPYWI NOTEHLian CTyAEHTIB;

— HEMaE ynepemkeHoro niaxoay A0 OLiHKW 3HaHb;

— BUKOPUCTaHHS (haKTopiB 3a0X04EHHS 40 NpaLi;

— opraHisauis 3amarasnbHoCTi;

— nepexig 4o cniBpobiTHMUTBA.

Il Pesynbmamu

3rigHo 3 NporpamMor HaBYanbHOI AUCLMNMIHK CUCTEMA OLHIOBAHHS 3HaHb, BMiHb Ta HAaBWYOK CTYAEHTIB
BPaXOBYE Pi3Hi BUAM 3aHATb. LI nporpama nepeabayae NexwinHi Ta npakTuyHi (nabopaTopHi) 3aHATTS, a Takox
camocTinHy poboty. CamocTitHa pobota crygeHta (CPC) € OCHOBHMM 3acOb60M 3aCBOEHHS HaBYamnbHOrO
maTtepiany y BiNbHUM Bif ayaUTOPHWX 3aHATb Yac. CamocTinHa poboTa CTyheHTa BKMOYaE: OnpawtoBaHHS
HaBYanbHOro Matepiasny, NigroToBKa 40 NEKLiN Ta iHWMX BUAIB HAaBYaNbHUX 3aHATb, BUKOHAHHS iHAMBIAYaNbHNX
3aBfaHb, MiAroTOBKY aTecTayjiiHol poboTi, HaykoBO-A0CHiAHY poboTy Towlo. HaByanbHuii Yac, BigBegeHW Ha
CaMOCTIiliHy pobOoTy CTyaeHTa AEHHOI hOpMU HaBYaHHS, PernameHTyeTbcs pobOYNM HaBYaNbHUM NIIAHOM i
cknagae, sk npaswno, Big 1/2 o 2/3 Big 3aranbHoro obeary HaB4amnbHOrO Yacy, BiABEAEHOrO Ha BUBYEHHS
KOHKPETHOI ancumniinm [13].

KoHTponbHi 3axoay BKMKYAOTb MOTOYHMI i NACYMKOBMI KOHTPOMI. KOHTPOMbHI 3aXx0an € HeobXiaHum
erieMeHTOM cucTemu 3abe3nedeHHs SKOCTi OCBITW. BOHU BU3HAYatOTb BIiANOBIAHICTL PiBHS HABYTUX CTyAEHTaMM
3HaHb | YMiHb, CHOPMOBAHWX KOMMETEHTHOCTEN BMMOramM HOPMATWUBHUX OOKYMEHTIB LYOAO BMLLOI OCBITH i
3abe3nevyloTb CBOEYACHE KOpUryBaHHSI HaBYarbHOro mpouecy. Mepesipka Ta OLiHIOBAHHA 3HaHb CTYAEHTIB
NPOBOAMTLCSA B TaknX popmMax:

1. OUjiHIOBaHHSA 3HaHb CTYAEHTA Mif Yac NEKUiNHMX | NPAKTUYHUX 3aHSATb.

2. [poBefeHHs NOTOYHOTO MOZYSIBHOTO KOHTPOSH.

3. MpoBeaeHHs NiACyMKOBOTO KOHTPOSH.

[TOTOYHMIA KOHTPOSTb MOXE MPOBOAUTUCS Y (DOPMi YCHOTO ONUTYBAHHS, MMCbMOBOTO €KCMPEC-KOHTPOHO
abo KOMM'IOTEPHOrO TECTYBaHHS Ha MPAKTUYHUX 3AHATTAX Ta NEKUisX, BUCTYMIB CTYAEHTIB Npu OBroBOPEHH
MUTaHb Ha CEeMIHApPCbKMX 3aHATTSAX, a TakoX Yy (POpMi KOMOKBiyMY, 3a pesynbTaTaMu $KOTO CTYOEHT
LOMNyCKaeTbCA (UM He OOMYCKAETbCs) 4O BMKOHaHHSA nabopaTopHoi poboTh (KOMM'IOTEPHOTO MPaKTUKYMy).
®opMi NPOBEAEHHS MOTOYHOrO KOHTPOMKO Ta KPUTEPIl OLiHIOBAHHS BM3HA4aloTbCs Yy pobouii nporpami
AVCLMUNIIHA | PEUTUHTOBIN CUCTEMI OLIHIOBAHHS pe3ynbTaTiB HaBYaHHS.

MigcymkoBuin  KOHTpoOnb 3abesnedye OUiHKY pesynbTaTiB HaBYaHHA CTYAEHTIB MEBHOMO OCBITHBO-
kBanichikaLiiHOro piBHA Ha MPOMDKHUX abo 3akMOYHOMY eTanax iX HaByaHHsi. BiH BKIOYae ceMecTpoBui
KOHTPOIb | AepXaBHy aTecTallito CTYAEHTIB.

OUiHt0BaHHS 3HaHb MPAKTUYHOTO Ta NEKLIHOMO CKNagoBUX MOAYNbHOMO KOHTPOIK MPOBOAMTLCA 3a
BarnbHO LKArow 3a Takumu Kputepisimm [14]:

1) pO3yMiHHS, CTYNiHb 3aCBOEHHSA TEOpii Ta MeToaonorii Npobnem, Lo po3rnsaaalTbCes;

2) CTYNiHb 3aCBOEHHS (haKTUYHOro MaTepiany HaB4anbHOI ANCUMMNIHK;

12



ISSN 2307-9770. Engineering and Educational Technologies, 2024, 12 (2), 8-20.
CC-BY © KrNU, EETECS, Oksanych, 1., Belska, V., Krohalov, 0., 2024

3) 03HaNOMMNEHHS 3 PEKOMEHOOBAHOK NITEPATYPOI), @ TAKOX i3 Cy4aCHOK NiTepaTyporo 3 MUTaHb, Lo
PO3rNAAaTbCS;

4) yMiHHSI NOegHyBaTV TEOPIl0 3 MPAKTMKOK NpU PO3rnsadi BUPOBHWUYMX CUTYyaLiit, po3B'A3aHHI 3agad,
NPOBeLEeHHI PO3paxyHKiB NpW BUKOHAHHI 3aBaHb, BUHECEHUX AN CaMOCTIHOTO OMpaLtoBaHHs, Ta 3aB4aHb,
BWHECEHMWX Ha pPOo3rnss B ayauTopil;

5) norika, CTPyKTypa, CTUMb BUKNaZy MaTepiany B nMCbMOBWX poboTax i npu BUCTYNax B ayauTopii, BMiHHA
06rpyHTOBYBATH CBOKO MO3MLit0, 3AINCHIOBATM Y3aranbHEHHS iHopMaLlii Ta pobuTi BUCHOBKM.

[MpOMiXHI OLHKM CKIafarTbes i3 ABOX YAaCTWH: NPaKTUYHOT Ta NekuinHol. OuiHKa 3a NpakTU4HY CKnagoBy
KOHTPOIIO BUCTABNSETLCA 3a pe3ynbTaTamMit OLiHIOBAHHS 3HaHb CTYAEHTIB Mig Yac 3axucTy npakTuyHux abo
nabopaTopHuUX 3aBAaHb, a Takox poboTH Ha Takux 3aHATTAX. OLiHI0BaHHS 3HaHb CTYAEHTa Mif Yac NpaKTUYHMX
3aHATb Mae 3a MeTy: NepeBipKy piBHS MiArOTOBNEHOCTi CTyAeHTa [0 BUKOHAHHS KOHKPETHOTO 3aBAaHHS; Mnpu
LibOMY BPaxOBYETHCA TAKOX aKTUBHICTb, CUCTEMATUYHICTb Ta pesyNbTaTUBHICTb POBOTU CTyAeHTa NPOTArOM
CEMECTPY Ha[ BMBYEHHSM MPOrpamHOro Marepiany AMCUMNNIHW; BifBidyBaHHA 3aHATb; CaMOCTIMHOCTI Ta
CBOEYACHOCTI 34adi BUKOHAHWX 3aBLaHb BUKIagady (3rigHo 3 rpacikoM HaByamnbHOro npouecy). AKLWO skack i3
BMMOT He Byae BUKOHaHa, TO OLiHKa byae 3HuKeHa.

Ha npakTuyHMX Ta NEeKUiMHUX 3aHATTAX TakoX MPOBOAMTLCA KOHTPOSb CUCTEMATUYHOMO BMKOHAHHS
CaMOCTIHOT poBOoTU. JIeKUiHUA KOHTPOMb 3MINCHIETLCA B NMUCbMOBIA (PopMi i nepenbavac BUSBIIEHHS
OnaHyBaHHS CTYOEHTOM Martepiany Ta BMiHHA MOro 3acTocyBaTu A1 BUPILIEHHS NPaKTWYHOI CUTyauil.
3aBaaHHS MatoTb Pi3HUIM PiBEHb CKNAAHOCTI | OXOMSIO0TL NPOBIAHI TEMM, SKi BUBYAOTLCS B MEXAX HaBYarbHOI
Avcumnninv. Mpu LbOMYy 3aBAaHHS MOXeE MICTUTM SIK 3anuTaHHS, O CTOCYIOTLCA TEOPETUYHOrO MaTepiany, Tak
| 3anNMTaHHS, CNPSMOBaHI Ha BUPILLEHHS HEBENMKOT NPaKTUYHOI CUTYaLlil.

OTxe, 0CHO8HUL an2opumm pelmuH2080i cucmemu KOHTPOMO 3HaHb:

— BECb KypC HaBYaHHS MO npegMeTy po3bMBAETbCA HA TeMaTWuHi PO34inK, KOHTPOMb 3a SKUMM
000B'A3K0BWI;

— nicns 3aKiHYeHHS HaBYaHHS MO KOXHOMY PO3AiNy NPOBOAWUTLCS [OCWUTb MOBHUMA KOHTPOSb 3HaHb
3p06yBaviB 3 OLiHKOW B 6anax;

— B KiHLUi HaBYaHHS BMU3HAYaeTbCs cyma HabpaHux 3a Becb nepiog Ganis i BUCTABNSETLCS 3aranbHa
OLjiHKa.

3po6ysaui, siki MatoTb nigcymkoBy cymy H6anis no penTuHry Big 86% 4o 100% MoxyTb ByTu 3BinbHEHi Big
3anikis (icnuTis). Ha cTagii nigrotoBku 4O BBEAEHHS PEMTUHIOBOI CUCTEMW NEAAror i CTyAeHT YKnagatoTb AOroBip
Npo B3aeMHi 3060B'A3aHHS. 3 L€t METO po3pobnseTbCs 6raHk OLiHIOBaHHS abo KapTa «KOHTPOSbHIX TOYOKY.
Lle ronoBHUi BOKYMEHT perTUHIoBOI OLiHKW. CTyZeHT 3Hae, 3a AKX yMOB BiH Oyae 3BinbHeHuI Bif icnuTy abo,
HaBnakK, He AONYLLEHUIA 4O HbOTO.

Hamu pospobrnieHa HacTymHa CTPYKTypHa MOZENb PEMTMHIOBOI OLHKM ONs OMCUMMAIH, 33 SKAMM
CKnaJaTb AndepeHLiioBaHui 3anik:

M3 = lel + (,l)zKZ + (A)3K3 + (1)4](4 + (1)5K5 + wGKG + (1)7K7, (1)

pe K; ... K, — 6anbHi koedillieHTw, sIki BpaxoByKOTb ayaUTOPHY poboTy cTyaeHTiB (Tabn. 2.1); w;. .. w- — Barosi

koedpiuieHTn;K,— gopatkosi abo wrpadHi 6anu, ski CTyAEeHTU MOXYTb OTPUMATU BUKOHYIOUYM HACTYMHI BUAM

HaBYarbHO-TBOPYOI AiSNIbHOCTI (BUKOHAHHS pO3paxyHKOBMX PoBiT; CTyAeHTCbka HaykoBa poboTa 3 JonoBiaaH

Ha HayKOBIl KOH(epeHLii; pechepaT 3 BUCTYNOM; iHAMBIAYanbHi NPOSIBX TBOPYOi aKTUBHOCTI CTYAEHTIB TOLLO).
3a3HaumMmo, SKuUiA 3MIcT BanbHUX KoediLlieHTiB:

K1 — poboTa Ha nekuisix, BEAEHHS! KOHCMEKTY;

K2 — po6oTa Ha npakTnyHux abo nabopaTopHUX 3aHATTSX;

K3 — 3axuct npakTuyHmnx abo nabopatopHux poobir;

K4 — BMKOHAHHS CaMOCTINHOI poboTH;

K5 — BMKOHaHHS iHOMBIAYanbHUX 3aBAaHb;

K6 — MogynbHMI (MiACYMKOBWI) KOHTPOIb.

KoXHMI CTyAEHT Mae MOXNMBICTb HA MPOTA3i CeMecTpy niaroTysatu He GinbLwe 1-ro pecbepaty. MNacueHa
poboTa CTyAEHTIB Ha 3aHATTSAX aApEeCHO Big3HaYa€eTbCs BUKIaAa4YeM i MOXE OLiHIOBATMCA Bif EMHOHO KiNbKICTHO
6anis.

BanbHa LKana perTUHroBoi OLiHKM MOAYNS HaBeaeHa y Tabnuui 1.
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Tabn. 1. banbHa wWkana gogaTkoswx (WTpadHux) 6anis

Bud pobomu banu
BiasigyBaHHA nekuin
[ocTiiHo +5
[1Ba abo MeHLUe NONOBKHM NPOMYCKIB 0
BinbLuUe nonoBuHK Nponyckis -2
BiaBiayBaHHA NpakTUYHUX 3aHATL Ta NaboOpPaTOPHUX
[ocTiiHo +5
OgwH Ta 6inble nponyckis 0
BifCyTHICTb Ha BCiX NPaKTUYHWX 3aHATTAX MOLYSIS -5
BepeHHs KoHcneKTy
3MICTOBHO, aKypaTHO +5
3MICTOBHO +3
HasBHICTb KOHCMEKTY 1
BigcyTHICTb KOHCTEKTY -5
BukoHaHHsi PI'P abo gonoBiab Ha 3aHATTi ab0 koHdepeHuii
3MICTOBHO, SIKICHa Mpe3eHTaLlis +5
3MICTOBHO, Npe3eHTaLis 3B1YanHa +3
HasiBHicTb pedeparty (bes Buctyny) 1
BigcyTHicTb gonosigen -5
PiBeHb TBOPYOi aKTUBHOCTI
KTA0,8...1,0 +10
KTA05...0,8 +7
KTA0,3...0,5 +5
KTA0,0...0,3 0
TepMiH cknagaHHa Moayns
Y cTpoK +5
[1o3a TepMiHOM 0
[TOBTOpHE CKagaHHs -5

PiBeHb TBOPYOI aKTUBHOCTi BU3HAYAETLCS KIMbKICTIO Ta 3MICTOM aKTiB MO3UTUBHOI aKTUBHOCTI CTYAEHTIB
3a pesynbTatami MOTOYHOMO KOHTPOMIO (y4acTb Y MPaKTUYHWUX Ta CEMIHAPCbKUX 3aHSATTSX, HanMCaHHS
pechepaTiB TOLO); MPK LbOMY BM3HAYAETLCS IHAMBILYaNbHUA KOEMILIEHT TBOPYOI akTUBHOCTI CTyAeHTa, §K
BIJHOLUEHHS KifIbKOCTI MOro iHAMBIZYaNbHUX aKTiB TBOPYOI aKTUBHOCTI 40 HAMBULLOTO PiBHS TBOPYOI aKTUBHOCTI
y rpyni.

CTpyKTypHa MoZerb PENTUHIOBOI OLHKM NS AUCLMNAIH, 338 SKUMU CKIadaloTb eK3aMeH:

Me = lel + szz + (1)3K3 + (1)4K4 + (1)5K5 + (,UGKe + (1)7K7. (2)

Micna noBynoBM CUCTEMW KOHTPOSbHWX 3aXOAiB BW3HAYalOTbCA MakcumaribHi 6anmn 3 KOXHOro
KOHTPONbHOro 3axody (wj — BaroBi 6anu) 3 ypaxyBaHHSM BaxXnMBOCTI, TPYLOMICTKOCTI Ta obcsry neBHOI
HaBYanbHOI JiSNbHOCTI CTYAeHTa.

FAKLLO 3aranbHW PENTUHT CTyAEHTa AOCAr BU3HAYEHOT CyMM BaniB (3a3HayeHil y TEXHOMOMIYHIN kapTLui),
CTYOEHT OTPUMYE 3aniK (€k3ameHaLliHy oLiHKy) 6e3 noro cknagaHHs. B pasi Konw 3aranbHuin peTUHr CTyaeHTa
CTaHOBUTb MEHLLE BU3HAYEHOro PiBHSA - BiH 34a€ 3aniK (icnuT), Ha SKOMy MOXe OTpumMaTh AoAaTkoso o 25%
anis Big TiEi CyMu, Ky BiH MaB NO 3akiHYeHHi ceMeCTpy. banu penTuHry 3aniky (icnuty) CyMyTbCS 3 PEUTUHIOM
CTydeHTa, fKWi BiH Mae 3a MiACYMKaMW BWBYEHHs Kypcy. «BapTicTby» 3aniky (icnuTy) BU3HAYaeTbCs 3a
(hopMmyroto:

E =K, X P, XP,. (3)
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ae Ke — kinbkictb 6aniB Ha icnuTi; P1 — koedilieHT CknagHOCTi NUTaHb Ha 3aniky (tabn. 2); P2 — koedilieHT
piBHSA 3HaHb (Tabn. 3).

Tabn. 2.2. BusHaueHHs koediLieHTiB cknagHocTi 3anuTaHb (P1) Ha icnnTi

CknagHicTb 3anuTaHb P1
MigBuLieHa cknagHicTb (MpakTUYHE 3aB-AaHHs, Wo noTpebye TBOPYOro nigxoay) 1,25
CraHgaptHa nporpama (6ineT i3 TpboMa TEMaTUYHUMM 3annUTaHHAMM MO Kypcy) 1.0
[Tporpama-MiHiMyM (TECTOBE KOHTPOIbHE 3aBAaHHS!) 0,5

Tabn. 2.3. BusHayeHHs koediLlieHTIB piBHS 3HaHb (P2) icnunTi

PiBeHb 3HaHb, OLjiHKa P2
TBopumin,«5» (BiAMIHHO) 1,0
Linosui,«4» (oobpe) 0,8
PenpoayKTuBHWiA,«3» (3a40BiNbHO) 0,6

3aBaaHHs NigBULLEHOT CKNAAHOCTI MaKTb MOXIUBICTb OTPUMATK Ti CTYAEHTU, SIKi OTPUMAnW «4OMYCK» A0
Liei nporpamn — CKnafgaHHs nporpamu-MiHIMyM Ta CTaHAapTHOI NMporpaMy Ha «BigMIHHO». FAKIWO CTyAeHT
NPOMNYCTMB YCi NEKLii Moayns, BiH TECTYETbCS 3a NPOrpaMoto-MiHiMyM. 3a HasBHOCTI BiAMIHHOTO pe3ynbTaTy BiH
nepexoamuTb A0 HACTYNHOro piBHA. |HAMBIAyanbHi TBOPYi 3aBAaHHS MalTb PI3HUA piBEHb CKNAZHOCTI |
noTpebyroTb 3aCTOCYBAHHS Pi3HOMAHITHUX (hOPM IX BUKOHAHHS. Taki 3aBAaHHs BUAAKTLCS CTYAEHTaM 3a5IeXHO
BiA NonepeaHbOro PiBHS CGHOPMOBAHOCTI TBOPYMX YMiHb i OCOBUCTICHNX XapaKTEPUCTUK CTydEeHTa.

CucteMa OLHIOBAHHA SKOCTi HaBYaHHS CTydeHTa (3apaxyBaHHs 3anikoBWX KpeauTis) mae Oytw
CTaHAapPTU30BaHOK Ta popManiaoBaHo. [Ans Lboro, BUXOASYM 3i 3Ha4YeHHs BaroBux 6anis (, po3pobnsoTbes
KpUTepii OLiHIOBaHHS B CUCTEMI “SKICTb — PENTUHIOBI 6ann N5 KOXHOr0 KOHTPOMBHOIO 3aX04y 3 BUSHAYEHHAM
NEBHUX PiBHIB 3aCBOEHHS HABYaNbHOrO MaTepiany Ta chOPMOBAHOCTI BMiHb.

BignosigHo ymoBamm gonycky CTyaeHTa 4o ek3ameHy (3aniky) 3 nesHoi aucuunninm € [14]:

— 3apaxyBaHHs CEMeCTPOBOrO iHAMBIAYanbHOrO 3aBAaHHs (SKWO BOHO nepeadayeHo poboumm
HaBYarbHUM NNaHOM);

— BiACYTHICTb 3aboproBaHoCTel 3 nabopaTopHuX pobiT.

Mpu po3pobui PCO katheapn MOXyTb BCTAHOBUTY AOAATKOBI YMOBM:

— nonepeaHst PEMTMHIOBA OLjiHKa 3 Mogyns Mae ByTu He MeHwwe 0,4M,

— CymMa MOTOYHUX PENTUHrOBMX DaniB 3 KOXHOrO HaBYarbHOrO MOAyNs (SKWO nporpama KpeauTHOro
Moayns nepeanbavae Takuin nogin) mae 6yt He MeHwwe 40 % Big MakCMManbHO MOXIMBOO 3HAYEHHS.
CtyneHTn, ki Habpann NpOTArOM CEMECTPY PEeATUHT 3 KpPeauTHOro mopynst MeHwe 0,6M, 30608’s3aHi
BMKOHYBATW 3anikoBy KOHTPONbHY poboTy (cnisbeciay).

CtyneHTu, siki Habpanu NPoTAroM CeMECTPy HeobXiaHy KinbkicTb 6anis, MatoTb MoXnMBOCTi [14]:

— OTPUMATK 3anikoBY OL|iHKY (3arnik) Tak 3BaHUM “aBTOMAToOM” BiAMOBIAHO 40 HAOPAHOTO PENTUHTY;

— BWKOHYBATW 3anikoBY KOHTPOMbHY pOBOTY 3 METOH NIABMLLEHHS OLLIHKY;

— Y pasi OTPUMaHHA OLiHKW, BiNblUOi HiX ‘@BTOMaToOM” 3 PEUTUHTY, CTYAEHT OTPUMYE OLiHKY 3a
pesynbTaTamm 3anikoBoi KOHTPONbHOI Po6OoTH;

— Yy pasi OTPUMaHHS OLiHKM MEHLLOI, HiX “aBTOMATOM” 3 PeUTUHry, kadegpa Moxe 3actocysatn y PCO
OAWVH 3 ABOX BapiaHTiB:

a) xopctka PCO — nonepeaHii permTuHr CTyaeHTa 3 AUCUMNIIHN CKAaCOBYETLCS i BiH OTPUMYE OLHKY TifbKu
3a pesynbTaTamu 3asikoBOi KOHTPONbHOI poboTw. Liei BapiaHT opMmye BianoBiaanbHe CTaBneHHs CTyAeHTa 40
NPUAHATTA PILUEHHS NPO BWUKOHAHHS 3asikoBOI KOHTPOMbHOI POBOTH, 3MYLLYE MO0 KPUTUYHO OLHUTU PiBEHb
CBOEI NiArOTOBKW Ta peTesibHO roTyBaTUCs A0 3aniky;

6) M'ska PCO — 3a cTyaeHTOM 30epiraeTbCsi OLiHKa, OTpUMaHa “asTomatom”. Criig BpaxyBaTi, L0 M’ SKUiA
BapiaHT MOXe CMpPOBOKYBAaTW MAaCOBMW BWXif CTYOEHTIB Ha 3asikoBy KOHTPOMbHY poGoTy 6e3 HanexHoi
MiAroTOBKM.

Cxemy hyHKujioHyBaHHS Uiei PCO nogaHo Ha pucyHky 1.
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Puc. 1. Cxema ¢hyHKLiOHYBaHHS PEATUHIOBOI CUCTEMM OLHIOBAHHS

Kypcosi npoexTut (poBoTK) € OKpEMUMY KPELUTHUMM MOAYNSMM, TOMY N5 OLiHIOBaHHSA pO6OTM CTYAEHTIB
po3pobnstoTecs okpeMi PCO. PeitTHroBa ouiHka 3 KypCOBOrO MPOEKTYBAHHS MOBWHHA MaTW ABi CKNadoBIi.
lMepwa xapakTepuaye SKiCTb MOSICHIOBANbHOI 3anucku Ta rpadiyHOro Matepiany (CyyacHiCTb NPUAHATHX
pilleHb, rubuHy OBrpyHTYBaHHS Ta PO3paxyHKiB, SKICTb OQOPMMEHHS, BWUKOHAHHS BWUMOr HOPMATUBHMX
AOKYMEHTIB TOLLO), & TaKOX JOTPUMAHHS rpadpika BUKOHaHHS NpoekTy (poboTu). [ipyra cknagosa xapaktepusye
SKICTb 3aXMCTYy CTYAEHTOM MNpPOEKTy (poBoTu) (CTyniHb BONOAIHHS MaTepianom, apryMeHTOBaHICTb pillieHsb,
YMiHHSI 3aXWLLaTX CBOIO AYMKY TOLLO).

['ONOBHa CKMafHICTb NPK BPOBAMKEHHI PEUTUHTOBOI CUCTEMM KOHTPOITO — 3HaYHe 36inbLUeHHs BUTpaT
yacy BMKNagaya Ha nigroToBKy 4O 3aHATb i HA AofaTkoBi 3aHATTA. OgHak 3 HabyTTam gocsigy roctpota
NpoBremm 3HUXYETLCS.

IV 062080peHHs

TexHororis peNTUHIOBOI OLjiHKM HaBYamnbHOI YCMiLWHOCTI CTYAEHTIB € MHOrOhaKTOPHOK TEXHOMONI0, KpiM
YCTILIHOCTI, OLHIOETLCS 32 HACTYMHUMM OLHOYHUMYU KpuTepiamu [15]:

—[OMaLUHE 3aBAaHHs (MOro HasiBHICTb, BigMOBIAHICTL 3aAaHUM 0BCArom);

—IiHhopmaLliiHa aKTUBHICTb (NOBIAOMEHHS, AOMOBIA|, KOHepeHLii, pecbepatniT. i.);

—Yy4acTb y BUBYEHHI HOBOrO Matepiany i 3akpinneHHs BUBYEHOro matepiany;

—aucumnnia (3ayBaxeHHs!, AeCTPYKTUBHUIA KOHARIKT);

—MpONYCKM YPOKiB i 3ani3HeHHs (63 NOBAXHOI NPUYNHM).

[1ns KOXXHOTO 3 OLIHOYHOTO KpPUTEPID PO3p06MEHa LiKana OLiHIOBaAHHS (PENTUHTOBI OLUHNLY).

BukoHytoun Oyab-ike 3aBAaHHs, CTYAEHT 3apobnsie neBHy KinbkicTb Ganis, B 3anexHocTi Big Tuny
3aBdaHHs i Bif NPaBUNBHOCTI MOrO BUKOHAHHS. Taki 3aBAaHHS € KOHTPOIbHUMU TOYKaMK, 3a SKUMU BUKIagad
OLHIOE PENTUHT YYHIB.

JopatkoBi Ganu HapaxoBYTbCA 3a BUKOHAHHA iHAMBIAyarnbHUX 3aBAaHb negarora, OOPMIIEHHS
3acobiB HAO4HOCTI Ta iH. .
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LUtpadpHi 6anu: BigxmneHHs Big rpadika i HeB4acHa 3gada poboTH, BiAMOBA Bifi YCHOI BigNoBI4i. Takum
YWHOM, M1 OTPUMYEMO MOXIMBICTb OLIHUTI BCi CTOPOHW HaBYasIbHO-BUXOBHOTO NPOLIECY.

Benuky ponb npu poboTi 3a TEXHOMNOTiE iHAMBIAYanbHOro HaBYaHHS Bigirpae 0bnik. 3 BULLEBWKNAAEHOrO
SICHO, LLO OLliHKa BTpaYae CBiil CEHC, TOMY LU0 CTYAEeHT obupae CBil piBeHb CKNagHoCTi. Bei 3aBaaHHs i 3aniku
OLHIOITLCS 3@ MPUHLMMOM: «3pobrieHo — He 3pobreHo» abo «3haHui — He 3haHui». 3arnexHo Bif
iHAMBIAYanbHUX 0COBNMBOCTEN BiH MOXeE 3AaBaTit 3anik Linkom abo yacTuHamm.

Baxnuee 3Ha4eHHs Mae cucTeMa KOHTPOIbHUX POBIT, SAKILO CTYAEHT BUKOHAB KOHTPOMbHY poboTy, TO
NepexoamnTb A0 BUBYEHHS HACTYNHOI TEMW, SIKLLO Hi, AOMY NOTPIOHO BUKOHAHHS iHAMBIAYanbHe 3aBAaHb Mo Ll
TEMi. A TaKOX HanexuTb CKnagaTit 3anik MOBTOPHO, MOBHICTIO ab0 YaCTWHOM, B 3amneXHOCTi Big TOrO, Ky
4aCTMHY KOHTPOIbHOT poboTH BiH 3pobus.

[MpoaHanisyBaBLUKM NiTepaTypHi [Kepena MOXHa 3anucaTti eTanu 3arasibHoro anroputMy PeMTUHIOBOI
CUCTEMM OL|iHIOBAHHS CTYLEHTIB.

Eman 1. Bubip cucmemu nomo4HuXx KOHmMpPOribHUX 3ax00ie 3 kpedumHo20 Modyris.

Eman 2. Bubip wkanu 3Ha4eHHs1 MakcuMasbHUx 6arie 3 KOXH020 KOHMPOIbHO20 3axX00y.

Eman 3. BuaHa4yeHHs chiggiOHOWEHHS 8CiX KOHMPOMbHUX 3aX00i8 3 KpeOUMH020 MOOyIS.

Eman 4. Bubip koegpiuieHma ga2omocmi 07151 KOXH020 NOMOYHO20 KOHMPOITbHO20 3aX00y.

Eman 5. PospaxyHok 3Ha4yeHHs1 CA OUjHKU 3 KOXHO20 NOMOYHO20 KOHMPOITbHO20 3ax0dy KpedumHo2o
MOy

CA oujiHKa 3aHsATb 0BYMCIIIETLCA LNAXOM AiNEHHS CYMU, OTPUMAHKX Ha 3aHATTSX NPOTArOM CEMECTPY
NO3NTUBHMX OLIHOK, Ha iX KinbKicTb. AKwwo CA ouiHka nicns nigpaxyHKy cknagae He uine, a apobose yncno, To
3a0KPYrNEHHS JOLINbHO 34IMCHIOBATM 3a BCTAHOBNEHWUMM NpaBMnamMm 40 COTMX, Lo 3abe3neynTb npupict 6anis
3a wkanot ECTS.

Eman 6. lNepepaxyHok CA ouiHKu 3a HauioHanbHOK wkanok 6 banu 3a wkanow ECTS.

Mpw gBox i BinbLLe MoayniB 0641cnoBaTYH Crig, Ik cepeaHio 3BaxeHy ouiHky (C30), (BigHOCHO po3noginy
HaBYarbHWUX rOAUH AUCUMNAIHK 3a MoZynsamMu npoTarom cemecTpy). C30 po3paxoByeThCs 3a hopMYySot:

KM, KM, KM, KM,,
C30 = CAOM; —— + CAOM, —— + CAOM3 ——+... +CAOM,, —— (4)
K K K K
pe CAOM;, CAOM,.... - cepenHst apucpMeTHyHa OLiHKa 3a MoZynb; K; — 3aranbHe Y1Cno KpeauTiB HaBYanbHOI
pucumnnning; KMy, KM,,.... — 4ncno kpeauTis 3 SKMx € MOZYNbHUIA KOHTPOSb.

TakuM YMHOM, BPaxoBYETLCA BaroMiCTb OKPEMO 3a Mogynb. O4eBWAHO, WO NPy OAHAKOBOMY BHOZXKETI
yacy Mogyns Bignaze CEeHC y CEepeaHin 3BaxeHiin OLjiHL.

Eman 7. Po3paxyHok 3Ha4yeHb barie donycky 0o cknadaHHs ek3ameHy.

Eman 8. PospaxyHok 3Ha4eHb banig 0onycky 00 aemoMamuyHO20 3apaxy8aHHs ek3aMeHy.

MepenbayeHo B PCO MoxnuBiCTb 3a pilLeHHAM ek3aMmeHaTopa 6e3 40AATKOBOrO ONUTYBAHHS BUCTABUTY
(3a 3rogoto cTydeHTa) ouiHky “nobpe” (‘B” abo “C” y cuctemi ECTS)

3 po3rnsay 3anponoHOBAHOrO anropuTMy MOXHa 3p0BUTH Taki OCHOBHI BUCHOBKM, LLO:

—BWKOPUCTaHHS YMOBHMX GaniB nig 4Yac OUiHIOBAHHS 3HaHb Ta YMiHb CTYAEHTIB MOMErye CTPecoBy
HaNpYXeHICTb NPW OLiHIOBAHHi;

— 006rpyHTOBaHI pekomeHaaLii 3 BUGopy koeqiLlieHTiB BaroMocTi , siki BCEGIYHO BpaxOByBari BaXIMBICTb,
TPYLOMICTKICTb Ta 0BCAr NeBHOI HABYANbHOI AiNbHOCTI CTYAEHTa;

—CTYAEHTU PO3yMitoTb 3aNeXHICTb BaXIMBOCTI, TPYAOMICTKOCTI Ta 0BCAry NeBHOI HABYaNbHOI AiSNbHOCTI
B KOewiLieHTy BaromocTi.

TakuM YMHOM, MOZENb PENTUHIOBOI OLiHKW HaBYanbHOI [isNbHOCTI CTYAEHTIB MOBWHHA CKnagaTucs 3
OKpPEMUX €eNeMeHTIB HaB4YanbHOI Ta TBOPYOI LiANbHOCTI, BKIKOYATW MOTUBALNAHI CTUMYNW, SKi (hOPMOI0
BiANOBIZAOTb PiI3HOMAHITHUM MOTMBALIHAM NoTpebam i NOCTIMHO BAOCKOHAMNIOOTLEA Mig BNAIMBOM peanisavii
NPUHUMNY «neaarorika cniBpobITHALTBA» MK BUKNaAa4YeM i CTYAEHTOM.

V BucHosku

CynepeyHoCTi MixX OCHOBHUMU LiNsiMu N 3aBAAHHSMU BULLOT OCBITU i BUKOPUCTOBYBAHUMM METOAAMM,
3acobamut i popmamu KOHTPOMK HaBYaNbHOT AiSNbHOCTI CTyAEHTa 3yMOBWM Npobnemy JaHoro AOCHIKEHHS:
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MOLLYK LWNSAXIB CTBOPEHHS 06'EKTUBHOT CUCTEMM KOHTPOITIO B Cy4acHiit OCBITI, sika fpyHTyBanacs 6 Ha meTogax i
thopmax, aflekBaTHWX 3aBAaHHAM peanisaLlii 0coBUCTICHO-AiANbHICHOMO NiAXo4y B HaBYanbHOMY NPOLEC.

PelTtuHroBa cuctema noBuHHa 3abe3nevyBath iHTerpanbHy OLiHKY AOCArHEHb CTyAeHTa, TOBTO OLjiHKa €
KyMYNATUBHOK. |HTErpanbHiCTb OLiHKM [O3BONSE SKHAWMOBHILLE BpaxyBaTh CyvacHi nigxoamn 4O opraHisawii
SKICHOI NIZrOTOBKW Ha OCHOBI BpaxyBaHHS BUCOKMX BUMOr [0 3MICTY OCBITW. [TigCYMOK OLJHKOBWX NOKa3HWKIB
3acTepirae nefaroris Bif 3HA4YHOI KiNbKOCTI MOMUIOK, SiKi NPU3BOAATL A0 CY6'eKTUBI3MY OLiHKM i NOB'A3aHOr0 3
BiACYTHICTIO B3aEMO3B'A3KIB MiXX OKPEMUMU «OUCKPETHUMUY OLiHKaMWU po3paxyHKy cepeaHbol apuiMeTUYHOI
OLiHKW, LIO He BiAnoBifae MOXIMBOCTAM BUKOPUCTAHHS OLIHHOI LKanu. [HTerpanbHui nigxia 40 OLiHIOBaHHS
pesynbTaTiB HaBYaflbHWUX AOCATHEHb [O03BOMSE BiAYYTHO MOCUIMTM MOTWBALiO CTydeHTa 40 HaBYanbHOI
[iANbHOCTI, OpraHidyBaTi npouec AiarHOCTWUKW i CaMOZiarHOCTWKW, CKrajaTi mporpamy Kopekuil 3micty i
METOZiB HABYaHHS, HABYANbHOrO NPOLIECY 3arasioMm.

BukopucTaHHs BKasaHWX MOXNMBOCTEN PEUTWUHIOBOI CUCTEMU [O3BOMNSE 3MEHLLMTW HasiBHI CbOrOAHI Y
BMKIadayiB CYMHIBM LIOAO MOPIBHAHHA OLIHOK 3a Pi3HOMAHITHI BMAW HaBYarmnbHOI JiSNbHOCTI CTYAEHTIB,
BMPOOWUTY €aMHI KpUTEPIT OLiHIOBaHHS. CTyAEHTU OTPUMYIOTb MOXMMBICTb YITKO i LiNeCnpsiMOBaHO nnaHyBaTh
CBOI HaBYarbHi JOCATHEHHS!, 3pOCTaE IXHA MOTMBALS [0 MiAHOT HaBYanbHOI 4iSNIbHOCTI.

MosutneHi acnektn PCO ouyeBnaHi. B nepliy yepry akTMBHY MPUCYTHICTb Ha CeMiHapax, yyacTb B
KOH(PepEHLISX He 3an1WNTLCA HEMOMIYEHUM. 3a L0 AiSrbHICTb CTyAeHTY ByayTb HapaxoBysaTtucs B6anu. Kpim
Lboro, Oyae BpaxoByBaTUCA HayKOBO-AOCMiAHMUbKA poboTa. CTyaeHT, skui Habepe NeBHY KinbkicTb Ganis,
MOXe OTpPUMaTK aBTOMAaTUYHUI 3anik o Aucumniidi. Knovose MicLie B peNTUHIOBIN CUCTEMI 3aMMaE KOHTPOSb.
BiH nepenbayae HackpisHy aTecTallito 3 yCix AUCUMNAIH B paMKax HaB4arnbHOMO NnaHy. B pesynbTarti cTyaeHTy
NMPUCBOKETLCS PENTUHIOBA OLLiHKA, SiKa, B CBOIO Yepry, 3anexuTb Big CTyNeHs NiarotoBneHocTi 3gobysava.
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Abstract. The actuality of the ongoing research might be proven with the supportive information that the world faces
unprecedented challenges that will have a profound impact on workers and businesses, economies and societies.
Skills development and lifelong learning have an important role to play in enabling enterprises, workers and societies
to adapt to and shape the megatrends and seize opportunities, which in turn calls for an adjustment of policies and
systems. The COVID-19 pandemic has severely disrupted labor markets but has also accelerated some of the longer-
term megatrends, leading to a combination of structural and crisis-related pressures and creating enormous challenges
for employment, decent work and skilling opportunities. Digitalization and technological innovations — such as artificial
intelligence (Al), automation and robotics — and the way we manage and choose to use them will have a significant
impact on labor markets, influencing how people work, the type of jobs they perform and the skills they need to carry
out new tasks effectively. Identifying and delivering future skills is critically important if a human-centered future of work
is to be realized. Addressing existing and emerging skills needs and increasing the capacity of systems to respond to
them will be crucial for education and training systems to keep abreast of global challenges and turn them into
opportunities. The ILO can contribute to identifying barriers, improving global data and knowledge bases and
developing effective anticipation mechanisms to support informed policy decisions and shape demand-driven skills and
lifelong learning systems. The article’s findings have revealed the criteria for assessing the level of business skills in
university students that could be framed as follows: the motivational criterion (the level of business focus; the level of
striving for success); the cognitive criterion (the level of university school students’ competency; the level of their
readiness to perform creative tasks); the activity-related criterion (the level of university students’ readiness to take
risks); the emotional criterion (the level of self-control; the level of ability to interact in different social groups; the level
of understanding tolerance in high school and especially the fact of adhering to it). These criteria and their indicators
make it possible not only to define university students as business people but also to assess the level of their
development (high, average, low). The methodology for developing business skills in university students considers age
characteristics university students, the specifics of their education, the involvement of teachers, parents, the public
and, finally, the study of specialized courses. The results of scientific work show that the implementation of the
methodology for developing business skills in university students using respond article writing technique will increase
the development personal and professional skill set.

Key words: university students, professional skills set, occupation, methodology, business capabilities, respond
article, company, entrepreneurs, writing skills.
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HauioHanbHWi aBiaLliiHuin yHiBepcuTeT, Kui, YkpaiHa
AHoTauif. AKTyanbHICTb MOTOYHOrO AOCTiZKeHHsI Moxe OyTu [oBedeHa MigTBEpAXYBaNbHOW iHpopMaLlieto npo Te,
IO CBIT CTMKAETbCA 3 OE3NpeLedeHTHUMM BUKIMKAMM, ski MaTUMYTb FMOOKMA BNIMB Ha npaLiBHWKiB i BisHec,

€KOHOMIKy Ta cycninbCTBa. PO3BUTOK HABMUYOK HABYaHHS BNPOAOBX XMTTA BiirpaloTb BaXNMBY porib Y TOMY, 06 Aatu
MOXMUBICTb MiANPUMEMCTBAM, MpaLiBHUKaM i CycminbCTBY aaanTyBaTUCA A0 MeraTpeHaiB i (hopmyBaTy ix, a Takox
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BMKOPUCTOBYBAT MOXIMBOCTI, L0, Y CBOK YEPry, BUMArae KopuryBaHHs nonituki Ta cuctem. Mangemis COVID-19
CEpIo3HO NOpYyLLIMNa pUHKKA NpaLi, ane TakoX NpuUckopuna Aesiki 3 JOBrOCTPOKOBUX MeraTpeHAis, Lo Npu3Beno Ao
MoEOHaHHA CTPYKTYPHOrO TWUCKY Ta TWUCKY, MOB'A3@HOrO 3 KpM30l0, i CTBOPUNO BenuyesHi npobnemu Ans
npaueBnaLwTyBaHHsl, MigHOi poboTM Ta MOXIMBOCTEA AN OTPUMaHHS HaBuuoK. LiudopoBisalisi Ta TeXHOMOriuHi
iHHOBAL}ii, Taki gk WTy4HWit iHTenekT (LUI), aBToMaTn3aLis Ta pobOTOTEXHIKA, @ TaKOX Te, SIK MU KEPYEMO HUMU Ta
BUKOPUCTOBYEMO X, MAaTUMYTb 3HAYHWI BNAMB HA PUHKM NpaLli, BNNIMBAKOYM Ha Te, SIK NN NpaLorTb, TUR poboTy,
SIKY BOHU BUKOHYIOTb, | HABWUYKW, SIKi BOHU OTPUMYIOTb. HEOBXIAHO e(hEKTUBHO BUKOHYBATM HOBi 3aBLaHHS. BusBneHHs
Ta HafaHHA ManbyTHIX HaBWYOK € KPUTUYHO BaXNMBMMM, KO MM XO4eMO peanidyBaTh ManbytHe poboTtw,
OpiEHTOBaHE Ha IoAMHY. 3a40BOSIEHHS ICHYIOUNX i HOBMX NOTPe6 y HaBWYKax i 30ibLUEHHS CMPOMOXHOCTI CUCTEM
pearyBaTv Ha HuX Byae MaTu BupilLarbHE 3HAYEHHS ANs CUCTEM OCBITU Ta HaBYaHHs, Wwob ByTu B Kypci rnobanbHux
BUKINUKIB | NnepeTBOptoBaTy ix Ha MoxnmeocTi. MO moxe 3pobuTy CBilt BHECOK Y BUSIBNEHHS Bap'epiB, NOKPALLEHHS!
rnobaneHux 6a3 gaHux i 3HaHb i po3pobky eqPeKTUBHUX MeXaHi3MiB nepenbaveHHs Ans NiATPUMKW 0BrpYHTOBAHNX
MONITUYHNX piLlieHb | (POPMYBAHHS HABMYOK, LLO KEPYKOTLCS NOMUTOM, | CUCTEM HaBYaHHS BNPOJOBX XUTTS. Y CTatTi
BUSIBMEHO KpUTEpii OLiHKM PIBHS AiNOBMX HABMYOK CTYAEHTIB 3aKnagiB BMLLOI OCBITU, SKi MOXHa CGopMyntoBaTh
HaCTYNHUM YYHOM: MOTVBALLIiHWIA KpUTEPIN (piBEHb AiNOBOT CNPSIMOBAHOCT; PIBEHb MPArHeHHs 40 YCMiXy); KOrHITUBHWI
KpuTepiit (piBeHb KOMMNETEHTHOCTI CTyAeHTiB BH3; piBeHb ix rOTOBHOCTI 10 BUKOHAHHS TBOPYMX 3aBAaHb); AisNbHICHWN
KpuTepin (piBeHb TOTOBHOCTI CTYAEHTIB 4O PWU3MKY); eMOLiNHMIA KpUTepii (piBeHb CAMOKOHTPOMIO; PiBEHb YMiHHS
B32EMOMIATU B Pi3HMX COLjarnbHUX rpynax; piBeHb PO3yMiHHS TONEpaHTHOCTI Y CTaplumx knacax i ocobnmeo akr ii
BoTpumanHs). Lli kpuTepii Ta ix nokasHuKK 4aloTb 3MOTY HE NULLe BU3HA4MTW cTyaeHTiB BH3 sk ginosux nogei, a i
OLHMTK piBeHb iX PO3BUTKY (BWUCOKWIA, CEPERHiN, HW3bKMiA). MeToanka hopMyBaHHS AiNOBUX SKOCTEN y CTYAEHTIB
3aknafiB BMLLOI OCBITM BpaxoBye BIKOBI 0OCOOMMBOCTI, cneuudiky iX HaBYaHHS, 3anyyeHHs BYMTENiB, OaTbkiB,
TPOMaACHLKOCTI i, HapewTi, BUBYEHHS MPOiNbHUX KypciB. Pesynbtat HaykoBoi poboTu cBigyatb Mpo Te, L0
BNPOBAXXEHHS METOANKN PO3BUTKY iNOBMX HABMYOK Y CTYAEHTIB 3aKnafiB BULLOI OCBITH i3 3aCTOCYBaHHAM METOAMKN
HanucaHHs CTaTen-BiANOBIAEN Ha MUTAHHA CPUATUME MIABULLEHHKO PO3BMTKY 0COBUCTICHO-NpodeciiHoro Habopy
HaBWYOK.

KnioyoBi cnoBa: cTygeHTH 3aknafiB BULLOI OCBiTH, HaBip npodeciiHux HaBu4oK, npodecis, MeTogonorisi, bisHec-
MOXIWBOCTI, CTaTTSA-BiAMOBIZi, KOMNAHIA, NiZNPUEML}, HABUYKA NUCbMA.

I Introduction

Technological change and globalization, along with demographic and climate change, are transforming
the world of work and opening new opportunities — but they also pose challenges for people in obtaining access
to decent work and challenges for enterprises in adapting sustainably. The outbreak of the COVID-19 pandemic
in the beginning of 2020 is likely to cause the most serious disruption to the world of work in modern times,
accelerating the structural transformations that have evolved over years and aggravating existing inequalities.

In most countries, regardless of their stage of development, the ongoing social and economic
transformations continue to raise this key question about the future of work: What will be the jobs of the future
and what skills will they demand? Skills mismatches are a growing challenge in today’s labor markets, with many
consequences for workers, businesses and the future of work. The reinvigorated momentum for investing in
people’s capacities reflects a heightened sense of urgency and shared responsibility, especially in the post-
pandemic recovery process, which calls for placing greater priority on skills development and empowering
people from a lifelong learning perspective. Skilling, reskilling and upskilling throughout all stages of life is the
precondition and an accelerator for people to access decent work opportunities and enable smooth transitions
into labor markets and within labor markets [1; 7].

In 2024, leaders face a work landscape that has been transformed by generational diversity, complex
hybrid work structures, and a rapid infusion of technology. To be a successful leader today —a modern, authentic,
human leader — you must amplify a unique set of skills to meet this vastly changed environment. This is a
combination of traditional leadership skills with an emphasis on soft skills (also called social skills).

The purpose of this article aims to contribute to an informed and balanced discussion of the issues
surrounding skills and lifelong learning in the changing world of work affected by the current global challenges,
including the extraordinary COVID-19 crisis. It examines the role of the ILO and its constituents and the
implications of the global megatrends in the area of skills development systems. The article also builds on and
advances the emphasis of the Centenary Declaration on skills and lifelong learning and the ILO role in the
pandemic recovery process. It therefore seeks to contribute to the discussion of how skills development systems
can respond to the crisis and the challenges of today and tomorrow in order to translate their outcomes into
decent employment, productivity and sustained growth for all (Fig. 1) [5; 9].
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Fig. 1. Intrinsic Components of University Education [5; 9]

Il Materials and Methods

The research methodology involves developing needs and motives for creating projects, familiarizing high
school students with the basics of project activities, the stages of creating projects, ways of implementing
projects, project portfolios. This research considers any project as a complex pedagogical technique.

In turn, it involves using such techniques as instruments for creating projects, namely, traditional
instruments: paper instruments (books, journals), magnetic instruments (floppies, audio and video cassettes,
CDs); modern instruments: electronic instruments (printers, scanners, computers, laptops, PDAs, e-books, flash
drives telecommunications). The importance of tools of project activities can be especially underpinned by
presentations which require the use of laptops, interactive whiteboard, media, CDs, flash drives. In the context
of project activities, teachers act as consultants, who help to come up with ideas for the project, determine its
goals, content and choose relevant tools for creating it.

Methods for developing business skills in high school students are multi-faceted and include such
components as goals, motivation, cognition, procedures and results. They also take into consideration different
types of projects, specifics of their tools, as well as the need to complicate students’ activities covers pre-profile
training and tenth and eleventh grades [ profile training, which is pre-vocational training as a whole [4; 9; 11].

A new generation of skills and a lifelong learning ecosystem need to be jointly developed and implemented
by governments and social partners to ensure a just and inclusive transition to a future of work that contributes
to sustainable development in its economic, social and environmental dimensions. Such an ecosystem should
be part of an integrated approach to the creation of decent jobs for all, reinforcing the supply-side pillar of
functioning labor markets to complement the demand-side pillar and matching interventions [5; 8; 13].

The system should be accessible to all, with a specific focus on women, people in precarious
employment and all disadvantaged and vulnerable groups. Skills development and lifelong learning have long
been at the heart of the work of the International Labor Organization (ILO). The ILO’s mandate for skills, training
and lifelong learning is based on its Constitution and has been set out in international labor standards and other
instruments that promote opportunities for women and men to obtain decent work in conditions of freedom,
equity, security and dignity (Fig. 2) [6].

Building on the Paid Educational Leave Convention, 1974 (No. 140) and Convention No. 142, the
Human Resources Development Recommendation, 2004 (No. 195) recognizes that “education, training and
lifelong learning contribute significantly to promoting the interests of individuals, enterprises, the economy and
society as a whole, especially considering the critical challenge of attaining full employment, poverty eradication,
social inclusion and sustained economic growth in the global economy”. It calls on “governments, employers
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and workers to renew their commitment to lifelong learning” and emphasizes that “education, training and lifelong
learning are fundamental and should form an integral part of, and be consistent with, comprehensive economic,
fiscal, social and labour market policies and programmes that are important for sustainable economic growth
and employment creation and social development” [8; 14].

WHAT
HOW THE WORK WHO
IS ORGANIZED? WHO DOES
A portfolio of fluid structures THE WORK?

in which skills flow to the work, including

and beyond the job: Individuals with a unique portfalio

of skills and other attributes, rather
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Fig. 2. The Segments of the Skill-Based Business Organization [6]

In 2008, the International Labor Conference discussed the topic “Skills for improved productivity,
employment, growth and development” and provided a number of conclusions that have since then steered the
ILO’s work in this area. The second recurrent discussion on employment in 2013 tackled important aspects of
skills responsiveness to labor market needs for more and better-quality jobs, as a crucial part of a comprehensive
approach to employment policies.

Skills development, quality education and lifelong learning for employment and decent jobs are integral
to the political commitment of the 2030 Agenda for Sustainable Development and the ILO’s contribution to it.
Goal 4 of the Sustainable Development Goals (SDGs) focuses on ensuring inclusive and equitable quality
education and promoting lifelong learning opportunities for all — from early childhood to higher education and
from general to vocational education and training (VET). It also emphasizes the need to substantially increase
the number of young people and adults who have relevant skills, including technical and vocational skills, for
employment, decent jobs and entrepreneurship [5; 9; 13].

Goal 8 calls for promoting sustained, inclusive and sustainable economic growth, full and productive
employment and decent work for all, with a particular emphasis on youth not in employment, education or
training. This requires integrated strategies to ensure that the transformative vision of the 2030 Agenda becomes
a reality in its three dimensions — economic, social and environmental.
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lll Results

The future company entrepreneurs are likely to possess the following list of tasks and professional
capabilities to succeed in their future area of occupation:

— confer with board members, organization officials, or staff members to discuss issues, coordinate
activities, or resolve problems;

— prepare budgets for approval, including those for funding or implementation of programs;

— direct, plan, or implement policies, objectives, or activities of organizations or businesses to ensure
continuing operations, to maximize returns on investments, or to increase productivity;

— prepare or present reports concerning activities, expenses, budgets, government statutes or rulings, or
other items affecting businesses or program services;

— implement corrective action plans to solve organizational or departmental problems;

— analyze operations to evaluate performance of a company or its staff in meeting objectives or to
determine areas of potential cost reduction, program improvement, or policy change;

— direct or coordinate activities of businesses or departments concerned with production, pricing, sales,
or distribution of products;

— direct human resources activities, including the approval of human resource plans or activities, the
selection of directors or other high-level staff, or establishment or organization of major departments;

— appoint department heads or managers and assign or delegate responsibilities to them;

— interpret and explain policies, rules, regulations, or laws to organizations, government or corporate
officials, or individuals;

— review reports submitted by staff members to recommend approval or to suggest changes;

— negotiate or approve contracts or agreements with suppliers, distributors, federal or state agencies, or
other organizational entities;

— establish departmental responsibilities and coordinate functions among departments and sites;

— deliver speeches, write articles, or present information at meetings or conventions to promote services,
exchange ideas, or accomplish objectives;

— serve as liaisons between organizations, shareholders, and outside organizations;

— coordinate the development or implementation of budgetary control systems, recordkeeping systems,
or other administrative control processes;

— preside over, or serve on, boards of directors, management committees, or other governing boards;

— attend and participate in meetings of municipal councils or council committees;

— organize or approve promotional campaigns;

— nominate citizens to boards or commissions;

— conduct or direct investigations or hearings to resolve complaints or violations of laws, or testify at such
hearings;

— direct or coordinate activities of businesses involved with buying or selling investment products or
financial services;

— prepare bylaws approved by elected officials, and ensure that bylaws are enforced;

— make presentations to legislative or other government committees regarding policies, programs, or
budgets;

— review and analyze legislation, laws, or public policy and recommend changes to promote or support
interests of the general population or special groups;

— direct non-merchandising departments, such as advertising, purchasing, credit, or accounting;

— refer major policy matters to elected representatives for final decisions;

— direct or conduct studies or research on issues affecting areas of responsibility;

— administer programs for selection of sites, construction of buildings, or provision of equipment or
supplies;

— represent organizations or promote their objectives at official functions, or delegate representatives to
do so (Fig. 3) [5; 7; 11].

26



ISSN 2307-9770. Engineering and Educational Technologies, 2024, 12 (2), 22-37.
CC-BY © KrNU, EETECS, Vasylyshyna, N., Honcharenko-Zakrevska, N., 2024

Template Lifecycle
Provides consistentstructure, \ Reflects atwhich stage a task
formatting, and predefined \ is during its execution
information for tasks
Activity feed Task Sequence
Displays differentactivities that T management [ “@ Enables systematicand logical

case agents perform on tasks execution of tasksin a case

Attachment storage and
_Enables automatic task | retrieval
execution and reduces manual Enables case agentsto add

interventionby case agents attachments to tasks

SLA progress bar

Enables case agents toview
when a taskis due for resolution

Fig. 3. Task Management Areas of Activities [5; 7; 11]

For completion the abovementioned tasks on a daily basis they are likely to obtain the next range of
professional skills:

1. Judgment and Decision Making — Considering the relative costs and benefits of potential actions to
choose the most appropriate one.

2. Complex Problem Solving — ldentifying complex problems and reviewing related information to
develop and evaluate options and implement solutions.

3. Critical Thinking — Using logic and reasoning to identify the strengths and weaknesses of alternative
solutions, conclusions, or approaches to problems.

4. Coordination — Adjusting actions in relation to others' actions.

5. Management of Financial Resources — Determining how money will be spent to get the work done,
and accounting for these expenditures.

6. Management of Personnel Resources — Motivating, developing, and directing people as they work,
identifying the best people for the job.

7. Speaking — Talking to others to convey information effectively.

8. Systems Evaluation — Identifying measures or indicators of system performance and the actions
needed to improve or correct performance, relative to the goals of the system.

9. Negotiation — Bringing others together and trying to reconcile differences.

10. Reading Comprehension — Understanding written sentences and paragraphs in work-related
documents.

11. Social Perceptiveness — Being aware of others' reactions and understanding why they react as they
do.

12. Systems Analysis — Determining how a system should work and how changes in conditions,
operations, and the environment will affect outcomes.

13. Writing - Communicating effectively in writing as appropriate for the needs of the audience.

14. Active Listening — Giving full attention to what other people are saying, taking time to understand
the points being made, asking questions as appropriate, and not interrupting at inappropriate times.

15. Management of Material Resources — Obtaining and seeing to the appropriate use of equipment,
facilities, and materials needed to do certain work.

16. Monitoring — Monitoring/Assessing performance of yourself, other individuals, or organizations to
make improvements or take corrective action.

17. Persuasion — Persuading others to change their minds or behavior.

18. Time Management — Managing one's own time and the time of others.

19. Active Learning — Understanding the implications of new information for both current and future
problem-solving and decision-making.

20. Instructing — Teaching others how to do something.

21. Mathematics — Using mathematics to solve problems.
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22. Learning Strategies — Selecting and using training/instructional methods and procedures
appropriate for the situation when learning or teaching new things.

23. Operations Analysis — Analyzing needs and product requirements to create a design.

24. Service Orientation — Actively looking for ways to help people.

25. Oral Comprehension — The ability to listen to and understand information and ideas presented
through spoken words and sentences.

26. Oral Expression — The ability to communicate information and ideas in speaking so others will
understand.

27. Speech Clarity — The ability to speak clearly so others can understand you.

28. Written Comprehension — The ability to read and understand information and ideas presented in
writing.

29. Deductive Reasoning — The ability to apply general rules to specific problems to produce answers
that make sense.

30. Written Expression — The ability to communicate information and ideas in writing so others will
understand.

31. Inductive Reasoning — The ability to combine pieces of information to form general rules or
conclusions (includes finding a relationship among seemingly unrelated events).

32. Information Ordering — The ability to arrange things or actions in a certain order or pattern according
to a specific rule or set of rules (e.g., patterns of numbers, letters, words, pictures, mathematical operations).

33. Problem Sensitivity — The ability to tell when something is wrong or is likely to go wrong. It does not
involve solving the problem, only recognizing that there is a problem.

34. Speech Recognition — The ability to identify and understand the speech of another person.

35. Fluency of Ideas — The ability to come up with a number of ideas about a topic (the number of ideas
is important, not their quality, correctness, or creativity).

36. Originality — The ability to come up with unusual or clever ideas about a given topic or situation, or
to develop creative ways to solve a problem.

37. Near Vision — The ability to see details at close range (within a few feet of the observer).

38. Category Flexibility — The ability to generate or use different sets of rules for combining or grouping
things in different ways.

39. Flexibility of Closure — The ability to identify or detect a known pattern (a figure, object, word, or
sound) that is hidden in other distracting material.

40. Mathematical Reasoning — The ability to choose the right mathematical methods or formulas to solve
a problem.

41. Number Facility — The ability to add, subtract, multiply, or divide quickly and correctly.

42. Far Vision — The ability to see details at a distance.

43. Perceptual Speed - The ability to quickly and accurately compare similarities and differences among
sets of letters, numbers, objects, pictures, or patterns. The things to be compared may be presented at the same
time or one after the other. This ability also includes comparing a presented object with a remembered object.

44. Selective Attention — The ability to concentrate on a task over a period of time without being
distracted.

45. Speed of Closure — The ability to quickly make sense of, combine, and organize information into
meaningful patterns.

46. Visualization — The ability to imagine how something will look after it is moved around or when its
parts are moved or rearranged (Fig. 4) [7; 9; 14; 16].

Moving on to the practical part of our research we are going to suggest the complex assignment in the
form of article-response that might be able to increase the possibility for creating the presented tasks while
accomplishing the proposed tasks.

The student will receive an article with a number of questions. The marks allocated per question will be
an indication of level of detail and depth required. students will be expected to apply economic analysis to real
world events and demonstrate a detailed understanding, interpretation and solutions to current economic issues.
The coursework will allow them to demonstrate commercial awareness, international perspective and subject
specific skills.
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The article will be released in week 10 and you will have a series of questions that need to be answered
in response to the article. The marks allocated can be different for each question. The marks allocated per
question will be an indication of level of detail and depth required. You can use references to support your
answers and references should be provided in the form of bibliography.

The Coursework should not exceed the words limit of 2000. The article response will assess the student’s
ability to apply economic analysis to real world events and to provide understanding, interpretation and solutions
to current global economic issues. The article response develops commercial awareness, international
perspective as well as developing subject specific skills (Fig. 5) (LO4 & LO5).

Writing A Response

Title

Introduction

State informdtion
dbout the text

Brief Summary

Summarise the main
points/ events

Fig. 5. Components of Response Atrticle

Article response titled as “Global economic issues” based on the article “Six things to watch in 2024 global
economy, from tax cuts to Al.

The Israel-Hamas war could broaden, and many developing countries are on a path to crisis.

Six things to watch in 2024 global economy, from tax cuts to Al. Recession, stagflation, a cost of living
crisis, damaged public finances and higher interest rates. The four years since a new deadly virus spread around
the world from the Chinese city of Wuhan has been a catalogue of woe for the global economy. 2023 has been
the first year since 2019 to be relatively shock-free, in the sense that there has been no repeat of the pandemic
of 2020, the supply-chain bottlenecks of 2021 or the Russian invasion of Ukraine in 2022. The financial
repercussions of conflict in Israel have, until this point, been limited to the region. But that may change. The
global economy is still not in a good place as 2024 dawns. Here are a few things to look out for in the year
ahead.

1. Central banks start to cut interest rates from all the world’s big central banks (other than the Bank of
Japan) have had the desired effect. Inflation is on its way down across developed economies and, so far, the
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side-effects of the medicine have not been as bad as feared this time last year. But with a slowdown under way
in the US and recession a looming threat in the UK and the eurozone, attention is now focused on when
borrowing costs will be cut and which central bank will be the first to move. Neil Shearing, the chief economist
at Capital Economics, thinks the Fed might act more quickly than the European Central Bank even though the
growth outlook in the eurozone is “significantly worse”.

History and recent experience suggest the ECB is institutionally more hawkish than the Fed, he says.
With UK inflation coming down faster than expected, the Bank of England will struggle to maintain its ultra-
cautious approach to rate cuts for much longer. Markets are now pricing in as many as six interest rate cuts by
December, forecasting a possible base rate drop from 5.25% to 3.75%.

2. A developing-country debt crisis problems have been mounting for the world’s poorest countries since
the start of the pandemic, with many trapped by a double whammy of weaker growth and rising interest rates.
Countries that borrowed heavily in US dollars during the 2010s have seen their repayments soar to record levels
in recent years and, according to the World Bank, in the past three years there have been 18 sovereign defaults
— more than in the previous two decades combined.

The list of countries struggling with their debts includes Egypt, Ethiopia, Kenya, Lebanon and Pakistan. A
debt relief scheme established by the G20 in 2020 has far offered only modest help to a small number of
countries. The World Bank chief economist, Indermit Gill, said: “Record debt levels and high interest rates have
set many countries on a path to crisis.” Argentina, led by the newly elected right-wing populist Javier Milei and
with inflation above 140%, is a country to keep an eye on.

3. Pre-election tax cuts. A budget aimed at garnering support for the government is a stone-cold certainty
given how far behind the Conservatives are in the opinion polls. After cutting national insurance contributions in
November’s autumn statement, Jeremy Hunt will follow up with a reduction in income tax in the budget. A general
election must take place in the UK by January 2025 at the latest, but the Conservatives and Labour are already
working on their manifestos in readiness for a possible snap poll in the spring. Hunt will be able to justify cutting
tax because the government’s financial position is benefiting from falling market interest rates and lower inflation,
which reduce debt interest payments.

Even so, the budget sums will only add up on the assumption that there will be post-election cuts in public
spending that the Institute for Fiscal Studies thinktank believes are unrealistic. Tough decisions loom early in
the next parliament for whoever is chancellor. Rishi Sunak and Jeremy Hunt could launch tax cuts in the spring
budget to prepare for an election this year.

4. A deepening US-China cold war. Britain is not the only developed country on election watch in 2024.
The US chooses its president in November and, as things stand, the race looks like being a rerun of the Joe
Biden versus Donald Trump contest in 2020. Relations between the US and China are unlikely to improve
whoever wins, because the world is splintering into rival blocs and spheres of influence. US growth is likely to
disappoint in the first half of 2024 as past interest rate increases feed through, while China’s post-lockdown
recovery is flagging. Beijing is grappling with some big problems: a troubled property sector, rising youth
unemployment, weak European demand for its exports, and an increasingly protectionist US. If anything, the
cold war between the two biggest economies is likely to get frostier in 2024 as both the US and China turn
inwards. The biggest risk is that the cold war turns hot with a Chinese invasion of Taiwan — something that would
dwarf the war between Russia and Ukraine in terms of its economic impact.

5. The unstoppable rise of generative Al. One of the areas where competition between the US and China
is fiercest is the race to develop generative Al — technology that can produce text, videos and other forms of
content almost instantaneously. Many experts see generative Al as the successor to steam power, electricity
and the internet: a general-purpose technology that will transform economies and societies. Generative Al
arrived with a bang in 2023 and its rapid growth will continue in 2024. On the plus side, Al has the potential to
lift countries out of a prolonged period of low productivity, with the biggest gains to those that move fastest. On
the debit side, there are concerns that the implications of Al have not been thought through, with “smart
machines” potentially leading to a concentration of wealth and power, disrupting labor markets, influencing
elections and even posing an existential threat to humans. A feature of the year ahead will be policymakers
grappling with the regulatory challenges posed by the new technology. These include ensuring that the benefits
are not concentrated in the hands of a few big tech companies; reskilling workforces; and the use of generative
Al to create fake content [4; 8; 9].
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6. Rising oil prices. A cargo ship crosses the Suez Canal, which connects the Red Sea to the
Mediterranean. Many companies have removed the Red Sea from their itineraries after action by the Houthis in
Yemen. The price of a barrel of benchmark Brent crude rose initially — from $84.58 to a peak of just under $94
— before falling back amid hopes that the war will be confined to Gaza. But in recent weeks there have been
signs of a broader Middle East conflict developing. BP has suspended shipments of oil through the Red Sea
after attacks on ships by Houthi rebels from Yemen. Two of the world’s biggest container operators, AP Mgller-
Meersk and Hapag-Lloyd, have sent ships on a longer route around Africa after the action by the Iran-backed
militants. The risks are clear. About 10% of crude passed through the Red Sea in the first half of 2023, while
closure of the Strait of Hormuz would choke off about 20% of global supply. The global economy is less
dependent on oil than it was five decades ago but a prolonged disruption to supply would push crude prices up
above $100 a barrel and lead to a fresh rise in inflation.

Sample of Article-response:

1. What risks are identified in Rising Oil Prices. How disruption of oil supply affect inflation and trade at
the global level?

The hazards associated with rising oil prices are evident as, in the first half of 2023, 10% of the world's
crude oil supply crossed the Red Sea, and 20% of that supply would be cut off if the Strait of Hormuz were
closed. Although the world economy is less reliant on oil than it was fifty years ago, a protracted supply
interruption would cause crude prices to surge past $100 per barrel and spark new inflation. Increased oil prices
can stimulate investment and the creation of jobs as it becomes more profitable for oil corporations to tap into
the more expensive shale oil resources. However, increased production and transportation expenses are
another way that rising oil prices affect consumers and businesses. Production and transportation costs go up
in tandem with rising oil prices, resulting in a reduction in supply for a given price. Falling oil prices provide for
lower production and transportation expenses, allowing for more production output at a given price. Then, in
reaction to changes in supply, demand rises or falls. There must be a deeper underlying reason for these high
prices, even though some of them are due to national reasons. After all, indexes of the prices of agricultural and
mineral commodities have rebounded from a six-year decline and reached their 2014 levels, just like fuel prices
have. The persistent relationship between various commodity prices points to a shared macroeconomic theory.
And the apparent cause of the 2021 increase in energy costs is the world economy's fast expansion. One way
that high costs for coal, gas, and oil affect consumers is that they reduce demand for fossil fuels, which is
beneficial for the environment. However, because they promote supply, high prices for producers have a
negative impact on the environment.

However, the increased cost of fossil fuels today hasn't as much stimulated private investment in the
industry as was anticipated. This shows that businesses' perception of the urgency of addressing global warming
may have reached a tipping point. They are aware that a shift to green energy is imminent. Given how fragile
the global economy is, growth prospects might be severely impacted by a large increase in oil prices. A number
of industries are significantly impacted by oil prices, including petrochemicals, manufacturing, textiles,
agriculture, logistics, and transportation, to mention a few. These consequences may be rather serious and
eventually affect consumer purchasing. A large increase in oil prices would increase inflationary pressures, lower
disposable incomes, and hinder economic development if companies choose to pass costs on to customers.
They become less lucrative and are less inclined to invest in sustainable growth if they shoulder the costs
themselves. Increases in gas costs and grocery store prices may force central banks to postpone or even boost
interest rates. That would reduce the likelihood of a long-term global recovery by leaving companies vulnerable
to continuously high borrowing rates [1; 3; 8].

2. Analyze the impact of cutting interest rates on the growth and inflation of the global economies?

With the exception of the Bank of Japan, all of the major central banks in the world have raised interest
rates, which has the intended outcome. All developed economies are seeing a decline in inflation, and the
negative effects of the medication have not been as severe as was anticipated at this time last year. It will be
difficult for the Bank of England to continue its extremely cautious approach to rate decreases for much longer
given that UK inflation is declining more quickly than anticipated. As many as six interest rate reductions by
December are now priced in by the markets, with a potential base rate decrease from 5.25% to 3.75%. The idea
states that less money would be spent when interest rates are higher. Prices for consumer items grow more

31



ISSN 2307-9770. Engineering and Educational Technologies, 2024, 12 (2), 22-37.
CC-BY © KrNU, EETECS, Vasylyshyna, N., Honcharenko-Zakrevska, N., 2024

slowly when spending is lower. Prices rising too slowly will cause inflation to drop below the Treasury-set inflation
goal set by the Bank of England. The current goal is a 2% annual increase in pricing.

At that time, the Bank of England would typically lower interest rates once again, which would lower the
cost of borrowing and lending for other banks and, in turn, lower interest rates for individuals and companies.
While borrowing and spending would become simpler, saving would become less appealing as interest rates on
savings accounts would decline, which would drive the economy to develop more swiftly.

Theoretically, changes in this interest rate should have an impact on other interest rates, the pace of
economic growth, and the rate of price inflation. Monetary policy, however, takes time. While certain impacts,
such as the one on people's expectations, materialize rapidly, the entire impact on inflation may take up to two
years to fully manifest [5; 9].

Because reduced finance costs can promote borrowing and investment, banks cut interest rates to boost
economic development. On the other hand, excessively low rates might lead to inflation and uncontrollably high
growth, which would diminish peoples' purchasing power and jeopardize the durability of the economic boom.
Lower interest rates would lower the cost of borrowing money for big purchases like automobiles, homes, and
other items. They would also likely encourage higher stock prices, which might all contribute to faster
development. A low interest rate environment enhances the ability of the government and public institutions, as
well as individuals and companies, to get finance. Lower interest rates thereby encourage investment and
consumption while also counteracting a decline in imports brought on by a declining foreign currency rate. On
the other hand, firms who operate outside will benefit from the depreciation of currency as it will make them
more competitive and lead to more exports [1; 13].

In the meanwhile, the goal of a central bank's decision to raise interest rates is often price stabilization
and inflation control. Because there is a higher danger of inflation during periods of economic expansion—when
demand is higher and prices rise — the European Central Bank (ECB) boosts interest rates during these periods.
Interest rate manipulation is ultimately a weapon that may prevent the economy from overheating or give it a
boost. Since interest rates are the main instrument used by central banks to control inflation, they typically
fluctuate in the same direction as inflation but with delays. In general, policymakers raise interest rates in reaction
to growing inflation.

Conversely, central banks may cut interest rates to boost the economy when inflation is down and
economic growth is decreasing [4; 7; 8].

3. “Relations between the US and China are unlikely to improve, because the world is splintering into
rival blocs and spheres of influence”, is it an end of the globalization, or reshaping of the global economy?

Whoever wins, relations between the US and China are unlikely to improve since the globe is fragmenting
into competing blocs and areas of influence. Given that China's post-lockdown recovery is faltering and prior
interest rate hikes are still having an impact, US growth is predicted to underperform in the first half of 2024.If
anything, as the US and China both pull inward, the cold war between the two largest economies is probably
going to grow icier in 2024. The greatest danger is that a Chinese invasion of Taiwan would ignite the cold war.

Accordingly, the conclusions to be drawn from the information in the fourth section, "A deepening US-
China cold war," may see the end of globalization and the start of state economic isolation.

China has benefited from globalization by using it to tip the scales of power away from the United States
by moving from a centrally controlled economy to one that prioritizes exports. In order to secure important
regional relationships, challenge China's expanding political and economic influence, and boost domestic
manufacturing, the United States must strike a balance between protectionism and international cooperation in
order to maintain its position as the world's preeminent superpower. One of the most important issues facing the
United States right now is containing China's expanding influence on the world stage. China's rise has been
attributed to a number of causes, but the changing nature of globalization has had a particularly big impact.
China has started to challenge the United States for the global balance of power throughout the last 20 years as
the globe has become exponentially more globalized.

Considered as a result of globalization are the 'five Cs'":

— rising strategic interdependence between the US and China, which places more and more restrictions
on their strategic alternatives;

— developing common interests on a wider range of regional and global concerns;
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— the growing necessity of bilateral and multilateral strategic collaboration to address the dual challenges
posed by transnational threats and the worlds that are becoming more and more globalized;

— Globalization's inherent contradictions that give rise to conflicts over a wide range of issues that are
frequently caused by or made worse by it, as well as the increasing integration, interdependence, and mutual
vulnerability of states that are globalizing;

— the ongoing competition between nation-states for political and economic advantage in the international
arena, which is not a zero-sum strategic competition for overall dominance [10; 12; 13].

Governments that are undergoing globalization are becoming more and more susceptible to threats that
come from weak and failing governments, or from the least developed nations and non-state entities that operate
in such nations.

Based on the evidence provided, | can conclude that severing ties between the United States and China
may contribute to the process of the global economy's transformation [9,10,11].

4. Out of six issues in the article, evaluate one issue which is more important for the global economy and
why?

Regarding the development of artificial intelligence, the problem that was raised in the fifth section of the
article titled "The unstoppable rise of generative Al" is, in my opinion, one of the most important ones stated in
the essay. Citing the advantages of Al from the article's content, it can be seen that the US and China are
competing aggressively to develop generative Al, or technology that can create text, movies, and other types of
material nearly instantly. According to many experts, generative Al is a general-purpose technology that has the
potential to revolutionize economies and society, much like electricity, steam power, and the internet did.Al can
help less experienced people increase their output more rapidly, according to research. While older workers
could find it difficult to adjust, younger workers might find it simpler to take advantage of possibilities. The degree
to which Al will supplement high-earning workers will determine the impact on labor income [5; 9; 14].

The results are startling: Al is used in over 40% of jobs worldwide. Automation and information technology
have always had an influence on repetitive work, but artificial intelligence (Al) stands out for its capacity to disrupt
highly skilled occupations. Hence, compared to emerging markets and developing countries, established
economies face more dangers from Al but also have more opportunity to take advantage of its advantages.Al
may have an influence on around 60% of occupations in developed nations. The productivity of around half of
the exposed occupations might be increased by integrating Al. Half of the workforce may see a reduction in
labor demand, which would result in lower earnings and fewer jobs being hired, as Al programs take over critical
functions presently completed by people. In the worst circumstances, several of these positions may vanish.

Al has been embraced by one-third of European enterprises, a 32% increase from the previous year. If
this trend continues, the European economy might gain an extra €600 billion in gross value added (GVA) by
2030.The impact of Al on inflation is unclear, though. On the one hand, the use of Al reduces inflation by
increasing productivity. However, in order for businesses to fully benefit from Al, they must invest a significant
amount of money. This will increase demand and drive up inflation along with greater average
salaries [12; 13; 14].

5. Does climate change be another global economic problem? Evaluate policy options for mitigating and
adapting to climate change, distinguishing between short- and long-term policy options.

This is supported by recent research that focuses especially on how average temperatures are affected
by climate change. It has been discovered that temperature influences income through agricultural yields, worker
physical and mental performance, energy demand, and the frequency of crime, unrest, and violence. Climate
change has an effect on our security, well-being, economy, and standard of living. The third most expensive
year on record, according to the National Oceanic and Atmospheric Administration (NOAA), was caused by
weather-related and climate-related disasters in the United States last year, costing over $165 billion.
Furthermore, this price does not account for the destruction caused by lost lives, the burden on our healthcare
system, or the effects on American families and communities uprooted and displaced by the escalating climate
crisis.

Climate risks have the potential to impact the Budget and the fiscal outlook in general in a number of
ways. For example, they may modify total tax revenue by affecting GDP growth, and they may also alter federal
spending in response to climate impacts, with the goal of mitigating damages and accelerating the shift to clean
energy. Climate risk data indicate that we will fail in our duty to appropriately manage Federal resources on
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behalf of taxpayers if we do not engage in resilience building to mitigate the effects of climate change
immediately. Overall, there are six primary ways that the state of the economy impacts businesses:
unemployment. shifting consumer income levels. variations in interest rates.

Climate change and carbon policy shocks behave like unfavorable productivity shocks in economic
models. Unfavorable productivity shocks have an inflationary effect by increasing the marginal cost of
production. As a result, climate change offers us both a chance to reinvent ourselves and our system of economic
connections, as well as a threat to life as we know it. The key takeaways are as follows: growing economic
inequality across people, industries, and geographic areas; changes in the energy markets; heightened volatility
in inflation; stress on the financial system; heightened innovation; greater migration; and a growth in public debt.
Even if they are significant, these difficulties seem doable for EU members that stand to benefit most from
increasing temperatures.

It is difficult to estimate the costs of climate change with any degree of accuracy because of the inherent
uncertainty around how the climate will change. This is mostly due to the fact that it necessitates making
assumptions regarding unrealized advancements. The costs will also be significantly influenced by how
effectively our economies are able to adapt to the impacts of global warming, how well we can mitigate its effects,
what policies we decide to implement to stop it, and how effective these policies are [3; 13].

In summary, technology's reaction is a critical factor that determines the true impact of climate policy. The
more rigorous climate policies are implemented, the quicker climate-friendly technology develops and the more
favorable the medium-term effects on production and productivity. it is reasonable to state that even while it is
unclear how much climate change will ultimately cost in terms of economic development; the risk is potentially
quite high.

Limiting the costs of climate change to our economy and health will help secure a better future by taking
climate risk into account in both the economic forecasts and the program analysis that support the President's
Budget (Fig. 6) [15; 16].
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Fig. 6. Personal Characteristics of the Company Entrepreneurs [15; 16]

IV Discussion

The scientific value of the obtained results is as follows: for the first time, the methodology for developing
business skills in high schools students using project activities has been scientifically justified; the essence and
structure of the individuals’ business skills developed based on the cultivation of such spheres of individuality,
namely, the motivational sphere (striving for success, business focus), the cognitive sphere (competency,
creativity), the volitional sphere (responsibility, organizational skills, willingness to take risks), the emotional
sphere (tolerance, sociability, self-control), have been specified; a portrait of a high school student as a business
person has been developed; the criteria, indicators and development levels of high school students’ business
skills have been revealed; the means of project activities have been determined; methods and forms for
enhancing teachers’ professional skills through training sessions, the specialized course and creating projects,
as well as parents’ pedagogical competency through pedagogical education, pedagogical and psychological
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counselling on the problem of developing high school students’ business skills, have been improved; the topics
of different types of projects for developing business skills in high school students have been outlined; the views
on creating projects during lessons, electives, educational hours, pupil council activities, group work, involving
parents in joint project activities with their children, as well as using project activities for different types of projects,
have been further developed [2; 12; 16].

Although any combination of power skills can help improve your employees' jobs, some are considered
critical, particularly in 2024. Here are seven that you may want to focus on with your employees in 2024 and for
the foreseeable future:

1. Communication. Every job requires communication on some level, including speaking, active listening,
body language, observing, video calling, emailing, creating documents, and much more. With globalization and
remote work on the rise, knowing how to communicate well, both in person and virtually, with people worldwide
is more important than ever. An employee who can clearly express their thoughts and ideas is vital to your
organization, as is an employee who listens well and understands what other people have to say.

2. Customer service. The Pearson Study identifies customer service as one of the world's top five desired
power skills [1].

A report from Salesforce revealed that 90 percent of customers say that the service they receive is just
as important as the product they buy [2]. For this reason, many organizations report that a need for employees
with strong customer service skills is on the rise in 2024. When a customer has a pleasant experience with any
member of your staff, it can help build loyalty and may generate new customers through word of mouth and
online reviews.

3. Leadership. While not every employee aspires to a management or leadership position, taking on a
leadership role is vital across all departments and levels of your workforce, making it a critical power skill for
modern times and a desirable skill for younger workers. Having leaders scattered throughout your team can
inspire other members, spark creativity and innovation, and help you stay competitive.

4. Decision-making. Every organization needs employees who make good decisions, and in some cases,
you need employees who make quick decisions on the spot. Helping employees build confidence in all areas of
their job can lead them to make better decisions. The more employees who can make decisions on their own in
a timely manner, the more efficient and competitive your company can be.

9. Problem-solving and critical thinking. Being a good problem solver usually means knowing how to
identify a problem and going through a series of steps to develop a solution. From entry-level employees up to
your executives, those who can solve problems independently often become more critical thinkers, leading to
better overall job performance. Being a critical thinker lets your employees better understand a problem and
apply logic and reason.

6. Collaboration and teamwork. With many employees working remotely or keeping hybrid schedules,
applying collaboration and teamwork skills can be tricky, but they're more important than ever. Creating teams
of individuals with unique backgrounds may help your organization solve problems faster, increase innovation,
and become more efficient.

7. Emotional intelligence. As a positive work-life balance becomes increasingly important for employees
worldwide, so does the need for emotional intelligence. This has to do with how a person controls their emotions.
According to Mental Health America, emotional intelligence involves five key areas [3; 10; 13]:

— Self-awareness;

— self-regulation;

— motivation;

— empathy;

— social skills.

Mastering emotional intelligence means recognizing that you cannot control how other people act but can
control how you react. This can help your employees with various issues, ranging from stress management to
working with angry customers (Fig. 7).
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Fig. 7. Key Competences and Skills of Company Entrepreneur [3; 10; 13]

V Conclusion

Company entrepreneur skills are difficult to name unique or in some way particular: mostly, they just
represent common sense and constant development. What is challenging here is staying set on the constantly
changing environment and catching the slightest change in the leadership excellence trends that work. A good
company entrepreneur of the future knows how to work with data, has strategic thinking, understands his
subordinates, and does not drive them into the frames. In today's uncertain and rapidly changing business
environment, the role of a company entrepreneur has become more challenging than ever before. To succeed
in their roles as top-level executives, company entrepreneur must possess a combination of strategic thinking
and people-oriented skills.

While strategic thinking enables company entrepreneur to navigate through complex challenges and
capitalize on new opportunities, people-oriented skills enable them to lead their employees, communicate
effectively with stakeholders, and inspire confidence in their organization's vision.

Company entrepreneur who strike a balance between strategic thinking and people-oriented skills can
create a workplace culture that values innovation, collaboration, and continuous improvement.

By fostering a positive and inclusive work environment, the company entrepreneur can drive their
companies towards sustained success, winning in the face of uncertainty.
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Abstract. The aim of this work is to improve the efficiency of training and mastering the skills of implementing modern
regulators for industrial electromechanical DC executive systems. To achieve this goal, a virtual testbed has been
developed that, using mathematical modeling, allows us to study the effect of regulators on transients in an
electromechanical system based on an independently excited DC motor. The program includes three different
automatic control systems: with proportional-integral-differential controller, with slave control, and with fuzzy controller.
For each of these systems, the user can change the parameters of the control object and the settings of the controllers,
while observing the transient process on the graphical screen. The virtual testbed was developed as a complement to
a physical computerized testbed designed to study digital control systems for automated electric drives. It allows you
to study the properties of the adaptive controller independently and remotely, according to your own schedule, while
reducing the material costs of training. The simulation of adaptive controllers in a virtual environment is carried out
synchronously in real time, and the program ensures that the resulting transients are saved to a text file for all adaptive
control systems. To tune the proportional-integral and proportional-integral-differential controllers, the traditional theory
of calculating their coefficients is used. As a result of the work performed, the model of a computerized system that
implements a virtual training bench for studying speed and position controllers in electric actuators was improved.
Unlike existing analogues, this model contains a fuzzy logic module that allows changing the controller coefficients,
improving the quality of control and reducing the time for setting up the controllers. The practical value of the work is
the creation of a program module in the G language in the LabView environment, which is capable of reproducing the
dynamic properties of the electric actuator and analyzing the quality of transients.

Key words: automatic control systems, adaptive controllers, proportional-integral-differential controllers, fuzzy logic,
slave control systems, mathematical modeling, student's independent work.

Po3pobka BipTyanbLHOro cteHay 3 AOCHIAKEHHS HeYITKUX perynaTtopis ans
3abe3neyYyeHHs NiAroToBKMU CTYAEHTIB i3 cneuianbHOCTi «ABTOMaTH3allifA Ta
KOMM’lOTePHO-IHTErpoBaHi TEXHONOTI»

Konox I. C., XXynsa A. P., Fanexko A. 10., Hanpa B. B.

KpemeHuyLbkuit HauioHanbHWi yHiBepcuTeT imeHi Muxaitna Octporpagcbkoro, Kpemeruyk, Ykpaina

Anortauis. MeTolo Liei po60oTH € NigBNLLEHHS eDEKTUBHOCTI HABYAHHS Ta OBONOAIHHS HaBUYKaMK pearnisaLii CyyacHux
perynsTopis AN BUKOHABYMX eNEKTPOMEXaHiHHUX CMCTEM MOCTIMHOrO CTPyMy MPOMMCIOBOTO NpuaHayeHHs. [ns
BOCSATHEHHS Liei MeTu Byno po3pobneHo BipTyanbHUi CTEHA, AKUIA, BUKOPUCTOBYIOYM MaTeMaTU4HEe MOAEIOBAHHS,
[03BONSIE JOCTIMKYBATA BNAMB PErYyNATOPIB HA NEPEXiaHi NPOLEeCH B eNeKTPOMEXaHIUHil CUCTEMI HA OCHOBI ABUTYHa
MOCTIAHOrO CTPYMY 3 He3anexHuM 36ymkeHHAM. Mporpama BKItOYaE TP PiHi CMCTEMM aBTOMATUYHOTO PErymoBaHHS:
3 MPONopLinHO-iHTerpansHO-AMdepeHLiansHUM PerynaTopoM, 3 NignopsiakoBaHUM PerynioBaHHAM Ta 3 HEYiTKUM
perynsatopom. [N KOXHOI 3 LMX CUCTEM KOpUCTYBadY MOXe 3MiHIOBaTW napameTpu ob'ekTa KkepyBaHHS Ta
HanawITyBaHHs perynaTopis, CrocTepiraloyn npu LiboMy nepexigHuin npouec Ha rpadiyHoMy ekpaHi. BipTyanbHui
CTEHA po3pobneHo SK AOMOBHEHHS A0 (hi3MYHOrO KOMM'IOTEPU3OBAHOTO CTEHAY, NPWU3HAYEHOrO ANS AOCHILKEHHS
UMPPOBUX CUCTEM YNpaBniHHA aBTOMATU30BaHUM enekTponpuBoAoM. BiH [03BOMsE BMBYATW BNACTMBOCTI
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afanTUBHOIO PerynsTopa caMoCTiNHO Ta AUCTAHLINHO, 3riAHO 3 BNACHWUM rpadhikoM, 3HIKYH0UM NPK LIbOMY MaTepiarnbHi
BUTPaTK Ha HaByaHHA. Cumynsuia poboTW afanTUBHUX PErYNSTOPIB Y BipTyanbHOMY CepefoBWLLi 3AIMCHIOETLCS
CMHXPOHHO B PEXUMI peanbHOro 4acy, a nporpama 3abesnevye 36epexeHHs OTpUMaHMX NEpEeXigHMX NpOLeciB y
TEKCTOBMI (hailn A4ns BCIX CUCTEM afanTWBHOIO peryntoBaHHs. [ns HanawTyBaHHS NPOMOpLiNHO-IHTErpanbHOro Ta
NPONOpPLiNHO-IHTErpanbHO-AMdepeHLianbHUX perynaTopiB BUKOPUCTOBYETHCS TpaauLiiHa Teopis po3paxyHKy iXHix
koediLjeHTiB. Y pesynbTaTi BUKOHaHOI poboTu Byno BOOCKOHANEeHO MOAEMNb KOMM'IOTEPU30BAHOI CUCTEMM, LUO
peanisye BipTyanbHWA HaBYaNbHUA CTEHA ANS LOCMIMKEHHS perynaTopis WBMAKOCTI Ta NONOXEHHS B BUKOHABYNX
enekTponpuBodax. Ha BiaMiHy Bif iCHYtOUMX aHanoris, U MOAEMb MICTUTb MOAYNb HEYITKOI NOriKM, L0 [03BONSE
3MiHIOBaTW KoeqillieHTW perynatopa, nigBuLLyYW AKICTb YMPaBMiHHA Ta CKOPOYYKYM 4Yac Ha HanalTyBaHHS
perynsTopiB. lNpakTyHa UiHHICTb pobOTK monsirae y CTBOPEHHI NporpamMHOro Mogynst Ha mMoBsi G y cepeaoBMuLLi
LabView, Wo 3gaTeH BigTBOPIOBATM AMHAMIYHI BMACTUBOCTI BUKOHABYOrO €MEKTPUYHOTO MPUMBOAA Ta aHanisyBaTtu
AKICTb NepexigHMX npoLecis.

KnioyoBi cnoBa: cucTeMM aBTOMATUYHOTO KEpPyBaHHs, afanTUBHI PErynsTopu, nponopLinHO-iHTerpansHo-
ONepeHLiiHi perynaTopu, HeviTka norika, CUCTEMM NiBNOPSAKOBAHOTO KEPYBaHHS, MaTeMaTWiHE MOAENOBaHHS,
camocTilHa poboTa CTyaeHTa.

I Becmyn

HasBHicTb nabopaTopHOro 3abesneyeHHs y BUrNsAi BipTyanbHOro KOMMIEKCY € J0AATKOBUM BaXMUBUM
€IEMEHTOM HaB4anbHoro npouecy [1, 2, 3]. HaseHa 6e3niy npakTuyHux po3pobok BipTyanbHUX CTEHAIB Mig
KOHKPETHI npodeciitHi 3agadi [4, 5, 6]. KonekTue aBTopiB 3aMMaeTbCs po3pobkoto BipTyanbHUX abopaTopHux
CTEHAiB Ha MocTinHi ocHosi [7, 8, 9]. ObnacTb 3acTocyBaHHS BIPTYanbHOrO CTEHAY 3 LOCHIMKEHHS HEYITKIX
perynatopis — camocTiiHa poboTta 3 aucunnnid «AKTHATOpPHI NpucTpoi», «MeToan onTumialii Kepyrumx
anroputmiB», «KoMGIHOBaHi iHTEneKkTyarnbHi CUCTEMU» AN CTYAEHTIB CneyianbHOCTi «ABTOMaTM3aUis,
KOMM'OTEPHO-IHTErPOBaHi  TEXHOMOMi Ta poBOTOTEXHIKA», @ TakoX 3 aHaNOMYHWX AWCUMNMIH  iHLWKX
cneuianbHocten. BipTyanbHuin komnnekc 6yno po3pobrneHo sk 4o4aTok A0 (i3MYHOT0 KOMM'HOTEPU30BAHOMO
CTEeHAY Ha AOCTIMKEHHS LMPPOBUX CUCTEM YNpaBniHHA aBTOMAaTM30BaHUM €NeKTPonpuBOAOM. BiH fo3Bonse
BMBYATW BNACTMBOCTI afanTUBHOIMO PerynsTopa npu CaMoCTiMHOMY Ta BigdaneHOMy HaBYaHHi 3a BIiaCHUMM
rpachikom, JOCTiMKYBaTU METOAMN HaNaLUTYBaHHS NpW CYTTEBOMY 3HIKEHI MaTepianbHuX BUTpaT.

Memoto gaHoi poboTy € NigBuMLLEHHS eDEKTUBHOCTI BUBYEHHS Ta peanisallii Cy4acHUXx perynsropis ans
BMKOHABYMX €NEeKTPOMEXaHIYHUX CUCTEM MOCTIMHOTO CTPYMY MPOMUCIIOBOO NPU3HAYEHHS.

Il Mamepian i memodu docnidxeHHs

OgHUM 3 HaMNOLIMPEHIWMX anropuTMmiB peryntoBaHHs B npomucnosocTi € M1 (nponopyiitHo-
iHTerpanbHO-audepeHLianbHni) - anroputM, SKUA LUMPOKO BMKOPUCTOBYETHCA AN YNPaBMiHHSA Pi3HUMM
TEXHIYHUMM NpoLecamu, TakKUMKU K TEMAOTEXHIYHI, rapoAMHaMiIYHI Ta MacoobmiHi [10, 11]. 3miHHa npouecy,
Taka sk Temnepartypa, TUCK Y4 BUTpaTa, PO3rNSAaeTbes AK 3MiHHa, sKy cnig perymosaTii. OnepaTop Bu3Havae
BaxaHe 3Ha4YeHHst Ans uiei amiHHol, | MNIJ-perynaTtop Bu3Havae, kUM YWHOM CRIif HanawwToByBaTh NapaMeTpwu,
TaKi SK NOTYXHICTb 06irpiBy abo NONOXEHHs perynoyoro knanaxa. Lii HanawTysaHHS BNNMBaKOTL Ha 3MIHHY
npowecy, NpMBOAAYM Ti O BCTAHOBIEHOIO 3Ha4YeHHs [12, 13].

Y ctaHpaptHomy [MI0-perynsaTtopi LabView Ans nopiBHAHHS igeansHoro 3HaveHHs (SP) Ta peanbHoro
3HaueHHs 3MiHHOT npouecy (PV) BU3HaYaeTbCs BenuymnHa BigxunenHs (e) [14, 15, 16]:

e =SP—PV.

3aranbHa TeopeTuyHa hopmyna po3paxyHKy KEpyr4oro 3HaveHHs 3a [11[1-3akoHoM, sk BiooMo, BUrnsiaae
fK:

£ =K +1Jtdt+Tde
u®) = Kefe+7 | ederra)

Ae K. — 3aranbHui koeqilieHT NponopuinHOCTi perynstopa; T; — Yac iHTerpyBaHHs B XBUIMHAX (Yac i304pomy);
T, — Yac andepeHLitoBaHHS y XBUTUHAX.
[MponopuinHa cknagoBa Kepyr4oro BriMBY BU3HAYAETLCH PErynsaTopoM SiK:

u,(t) = Kee,
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Mpy LbOMY iHTerparbHa ckragosa [LOPIiBHIOE,

K.t
u;(t) = Ff edt,
0

l

a audepeHLinHa cknagosa,

de
ud(t) = KCTd d_t
[Mpouenypa inbTpaLii 3HWKYE BNANB LUYMY:
PV; = 0.5PV + 0.25PV(k — 1) — 0.175PV (k — 2) — 0.075PV (k — 3).

Hey3romkeHHs!, O BUKOPUCTOBYETLCS ANA NiApaxyHKY iHTerpansHoi Ta AndepeHLianbHoi CKnagosol,
PO3PaxX0OBYETLCS TaKUM YMHOM:

5P — Py
e(k)=P—-PV)(L+(1—-L) ———
SPrng
HeysromkeHicTb Ans po3paxyHKy NponopLiHOT i Mae BUrNsA;:
|B - SP — PVj|
eb(k)=(B-SP—-PVy))(L+(1—-L) ————.
SPrng

fie S P4 — Aiana3oH 3viHy 3aBAaHH; 5 — PakTop 3aBfaHHs; L —napameTp, Lo BU3HaYae CTyniHb HeMiHinHOCTi
perynsaTopa, i Moro 3Ha4eHHs!, TakoX BU3HAYaE TUN perynsaTopa.

Konu L popisHioe 1, perynatop BBaxaeTbCs NiHiMHAM. BcTaHoBNeHHS L Ha piseHb 0,1 cnpsmMoBaHoO Ha
MiHimi3aLjto koedilieHTa nepegadi perynatopa go 10% Ke, konu 3miHHa npovecy HabnuxaeTbes 4o 3afaHoro
3HaveHHs. Llen migxig [o03BONsie 3aCTOCOBYBATW HESiHiHe perynioBaHHs, e KoeqilieHTW HanalTyBaHHS
3MIHIOIOTBCA 3aNEXHO Bif BiAXUNEHHS.

Y peanbHWUX CUCTEMAX PerynioBaHHs 3MiHU 3aBAaHHS 4acTO NEPEeBULLYIOTb | MalTb Binbl pi3Kui
XapakTep, Hix nepeLukoau. HanawTtysaHHs MI[-perynsropa Ha BUCOKY YyTIMBICTb 40 pOBOUMX NepeLLKos MOXe
BMKMWKATW HENPUNYCTUMI KONMBAHHS PErYNbOBaHOI BENMMYMHN. 3 iHLLOro BOKy, BMCOKA YYTNMBICTb 40 3aBOAHHS
MOXe CMPUYUHATY YOBINIbHEHHS peakLii Ha nepeLukoau. AKWo dakTop L BCTaHOBUTY MEHLUE OAMHUL, CTPUOKM
YYTNMBOCTI 40 3aBAAHHSA CTaHyTb MEHWMUMM 6e3 BNMBY Ha YyTIMBICTb A0 pobounx nepewkoa. Llei daktop
BigHocuTbea oo [If-anroputmy "[BOX cTyneHiB cBoboau", AKMA € IHAEKCOM YYTNMBOCTI [0 3aBAaHHS,
npuimMatouu 3HadeHHs Big 0 go 1. Hanpuknag, SKWo Baxnueiwa CTiMKICTb, (akTop Moxe fopisHioBaTh 0, a
SKWO HeobxigHo, Wwob 3MiHHA npouecy LWBMAKO NparHyna A0 3aBAaHHs, WOr0 MOXHA BCTAHOBUTU Ha 1.
YTOYHEHMI pO3paxyHOK NPONOPLINHOI CKNaLoBOI BUKOHYETLCA BIAMNOBIAHO [0 BU3HAYEHOT (DOPMYNN:

up(k) = (K. - eb(k)).

|HTErpyBaHHs METOLOM TpaneLin 3aCTOCOBYETLCS A1 YHUKHEHHS Pi3KMX 3MiH B iHTErpanbHin cknafoBsol,
KOMW 3MiHa 3HayeHb 3MiHHUX PV abo SP HOCWTb KOnMBamnbHU XapakTep: UM Ginblue Hey3romKeHHs, TUM
MeHLLe iHTerpanbHa cknagoea.

HeniHiiHniA MHOXHWK ANs iHTerpanbHoi cknagosoi SP,g, = 100.

Uepes piski 3MiHW 3aBOaHHS, AUdepeHUinHa dis 3aCTOCOBYETLCA TiNbKM 4O (DiflbTPOBAHOTO 3HAYEHHS
peryrnboBaHoro napameTpa, a He 0 HeY3ro4XXeHoCTi:

up(k) = —K, Z—d (PV¢(k) — PVe(k — 1)).

Buxig perynatopa € cymoto nponopuiHol, iHTerpanbHoi Ta audepeHuiansHol Cknagosux:
u(k) = up(k) + u;(k) + up (k).
Otpumaemo, Wwo iHanbHa mogens MNIJ-koHTponepa npuitmae BUrnsA;
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t
u(t) =K.| B-SP—PV +%J(SP —PV)dt—Td%PVf
0
Peanisauis MI0-koHTponepa B cepeposuwi Lab.VIEW Bpaxae cBoeto ocobnueicTio, a came
BMKOPUCTAHHAM anropuTMy KOpPeKLil iHTerpanbHux 36epexeHnX 3HaveHb, Sk Japye CUCTEMi BMacTMBOCTI
aHTM3aTAryBaHHS Ta HEHAroMOLLEHOCTI MPX 3MiHI PEXUMY YNpaBiHHA 3 aBTOMATUYHOTO Ha PYYHUI | HaBNaKM.
AHTu3aTtaryBaHHs nepegbadae  OOMEXeHHs BepxHbOi Mexi Buxogy perynsatopa. [lpW  3MEHLLeHHi
HeYy3ropKeHOCTi BUXiZ perynstopa TakoX 3MEHLUYETbCH, He BUXOL4AYM 3a BU3HAYeHi Mexi. Llen anroputm
eheKT1BHO 3anobirae CTPIMKAM 3MiHaM pe3ynbTaTy Npu NEPEXOAi 3 aBTOMATUYHOTO Y PYYHUIA PEXWUM | HAaBNaKw,
a TaKoX Npw 3MiHi IHLLMX NapameTpiB HanaLUTyBaHHSA perynsaropa.
3a 3aMOBYYBaHHAM [janasoH 3HayeHb NapameTpiB 3aBAaHHs, 3MIHHOI MPOLecy Ta HaBiTb BUXOAY
perynaTopa npeacTaBfeHun y BiACOTKOBOMY BWpasi, X04a MOXMMBE BUKOPUCTAHHS (PAKTUYHWUX OLMHMLb
BUMIpOBaHHS.
3 iHWoro Boky pexuM yHKLiIOHYBaHHS perynsTopa, Lo Bu3nBae 30inblueHHs BUXOAY BinbyBaeThCs,
SIKLLO 3MiHHA npoLecy GinbLue Hix 3aBOaHHS. 3HAaYeHHs iHTerpanbHOro Ta ANdePEHLIHOTO Yacy BUMIPHOIOTHCS
B XBUIMHAX.
PosrnsHemo HacTynHi HanbinbL y)xmBaHi MoAMIKaLlii anropuTMy HEYITKOrO BUCHOBKY, BBaxatouu, Afis
NPOCTOTH, L0 Ba3y 3HaHb OpraHi3yloTb ABa HEYITKI NpaBuna BUay:

[M1: skwo x € A1iy e By, modize Cy;
[T2: aKkwo x € A2 i y € B, modi z € Co,

A€ X Ta ¥ — iMEHa BXigHMX 3MiHHUMX, Z — iM'a 3MiHHOI BMBOAY, A1, A2, By, Ba, C1, C2 — mesiki 3agaHi qyHKuUii
npunagas, npy LUbOMYy YiTKuie BUXigHWA pe3ynbtaT z0 HeobXigHO BU3HAYMTK HA OCHOBI BXIOHWX AaHWX Ta
KOHKPETHWX 3HaYeHb Xo i Yo.

Aneopumm CyeeHo (Sugeno). CyreHo i Takari BuKOpWUCTOBYBanu Habip npaBun y HaCTYMHIN
thopmi [17, 18, 19, 20]:

[M1: skwo x € A1 ma y € B1, modi z1= a1x +byy,
[T2: aKkwo x € A2 ma y € B2, modi z2= axx +byy.

MopaHHs anroputmy [21, 22, 23]
1. HeuiTkicTb: nepebyBatoTb CTyNEHs iCTUHHOCTI AN nepesyMOB KOXHOro npasuna: A1(Xo), Az(Xo), B1(yo),

Ba(yo).
2. HeuiTkuin BUCHOBOK: € PIiBHI «BIACiKaHHS» NS NepeayMoB KOXHOMO 3 MpaBun (3 BUKOPUCTAHHAM
onepauii min):
a1 = A1(xo)* Bi(yo),
a2 = Az(xo)* Ba(yo).
Ta iHAMBIgyanbHi BUXO4W NpaBwn,
Z] = a1Xy + b1y,
Z; = azxo + beO'
4. Ha TpeTboMy eTani BU3Ha4aeTbCA YiTKe 3HAYEHHS 3MIHHOT BUBOZY:
a2z, + ayz,
Zg=————.
aq + a,

Ha ocHoBI BuknageHoi Metoauku 6yB nobyaoBaHWi BipTyanbHUii NnabopaTopHW CTEHA.
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Il Pesynbmamu

30BHiLLHIN BKL NabopaTopHOro CTeHdy, po3pobneHoro Ans BUBYEHHS XapaKTEPUCTUK afanTUBHOTO
perynsatopa Ta AeMOoHCTpaLii Moro yHKLioHany, NpeACTaBeHNin Ha PUCYHKY 1.

KoHCTpyKLUist nabopaTopHOro CTeHay CknageHa 3 Takx OCHOBHUX YaCTyH:

1. Hecy4a KOHCTPYKLiS CTeHAY 3 po3TalloBaHUM 0bnagHaHHsM.

2. [latunk yactotn obepTaHHs.

3. ENeKTpUYHNiA BUKOHABYUW [BUTYH.

4. [luuboBa nNaHesnb CTeHay.

5. CuctemHuir 6nok EOM.

6. LLiuToBa aBTOMATUYHIX BUMUKAYIB.

7. Tpv po3eTku.

8. Ocumnorpady gsonpomeHesuin C1-96.

9. MoniTop.

10. KnasiaTypa Ta maHinynstop EOM.

i
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Puc. 1. 30BHiLLHI BUrNsg nabopaTopHOro CTeHay
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lMporpamHe 3abe3neyeHHs, WO BiATBOPOE NabOPaTOPHMIN KOMMNMEKC ANs AOCHIMKEHHS KNaCUYHUX Ta
HEuITKUX aganTUBHUX PEryNATOPIB ANHAMIYHMX 00'€KTIB eNEKTPOMEXaHIYHIX CCTEM BYII0 CTBOPEHO 5K 404ATOK
[0  ICHYKYOro  KOMM'IOTEPU30BAHOMO  CTEHAY ANA  AOCTIMKEHHS  UMGPOBMX CUCTEM  KEPYBaHHS
ereKTpoMexaHiyHMM 06'ekTOM. 30BHILLHIN BUTNSAA BIpTyarbHOTO KOMMEKCY HaBe4EeHO Ha PUCYHKY 2.

Mignapankesane peryrosadss  Heuitol perynatop

S —
i8]

CTpYETYPINA i FROCIOATMINAN CX MBI MESrTIOON CHCT O AB TOMATINICEOr O PerJTigpos Mo

Texymas CrOpOCTE WT |

JagaHHAR CROPOCTE W

Puc. 2. OcHOBHe BiKHO BipTyanbHOMO KOMMEKCy

OcHOBHe MeHI0 nporpamu CKnapaeTbCsl 3 ABOX MYHKTIB: «MopenoBaHHs CUCTEMM afanTUBHOMO
peryntoBaHHs» Ta «PesynbTat MoaentoBaHHs» (puc. 3). Y nporpami peanizosani Tpu cuctemn — CAP 3 MI[-
perynsaTopoMm, CUcTema nignopsaKoBaHOro peryntoBaHHs Ta Hevitka CAP. [Ins KOXHOI 3 Lyx cuCTeM HagaeTbes
MOXNMWBICTb 3MiHIOBaTK NMapameTpu o6'ekTa ynpaBniHHA (y HaLOMy BMNafKy ABWryHA MOCTIMHOMO CTpymy
He3anexHoro 30yAXKeHHs) Ta HanawTyBaHHS PErynsaTopiB, CNOCTepiratoyy Npu LbOMY NepexigHuii npoLec Ha
rpaiyHOMy expaHi.

Yac mopentoBaHHs BUMIPOETLCS Y MinicekyHaaX, KyToBa LBMAKICTL 0BepTaHHs — Y pagiaHax 3a cekyHay.

MapameTpy 06epTOBOI IBMAKOCTI Y CUCTEMAX aAanTUBHOMO PEryrBaHHS MOXYTb ByTI 3MiHEHI Big Hyns
[0 MaKCUManbHOTO 3HaYeHHs 3a AOMOMOrol BEepTUKANbHOrO MOB3YHKA, PO3TALLOBAHOMO B MiBiM YaCTMHI
po60o4oro MpocTopy. Baxknuneo 3ayBaxuTy, WO LS 3MiHa LUBWAKOCTI BinbyBaeTbCA OAHOYACHO [N151 BCIX CUCTEM
afanTUBHOTO PEryMioBaHHA i BiBOOPaXaeTbCa Ha NOPIBHANLHOMY rpaddiky. MUTTEBI 3HAYEHHS LUBUOKOCTI
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3aBfaHHs Ta NOTOYHOI KYTOBOI LIBMAKOCTI BigobpaxatoTbCst Ha iHaMKaTopax Hag rpaddikoM. Y KOXHIN CUCTEM
afanTUBHOTO PEryroBaHHsA HaBeAEHO CTPYKTYPHI Ta OYHKLiOHaMbHI CXeMM.

Puc. 3. PesynbTtatn pob0TH BipTyanbHOro KOMINeKcy

MapameTpm 0b'ekTa KepyBaHHS Ta perynsaTopiB BCTAHOBMEHI sk onTUMarbHi. Lli 3Ha4eHHs Takox BKkasaHi
y TEKCTOBIN YaCTMHI BikHa, LLO [O3BONSE 3MiHIOBAT NapaMeTpyu B HEOOMEXEHNX MeXax i NoBepTaTh CUCTEMY Y
BUXiAHWI CTaH y ByAb-KNA MOMEHT.

Mporpama nepegbavae 36epexeHHs OTPUMaHUX NepexigHWX NPOLECIB y TEKCTOBMI (haitl Ans BCiX
CUCTEM aanTWBHOTO PErynioBaHHS. 3a 3aMOBYYBaHHAM pe3ynbTaTh MOAENtOBaHHs 30epiraloTbea y danni 3
im'am result.doc Ha obpaHomy aucky. HoBWiA 3anyck LKy MOAENtoBaHHSA NPU3BOAMTbL A0 TOrO, WO OHOBMEHI
[aHi aBTOMATUYHO 3aMiHIOIOTb 36epPexeHi.

MeHio "Pe3ynbTaTt MOAentoBaHHS" MICTUTb ABa MOPIBHANbBHI rpadiku — KyTOBY LUBMAKICTL ABUTYHA Ta
kepytounit Bnnve (Buxig MNIO-koHTponepy). 3aranbHuin Yac MoAentoBaHHA CTaHOBUTbL 5 ¢, a MacLuTab rpadikis
MOXe ByTW 3MIHEHUI LLNSIXOM pefaryBaHHS KpamHix 3Ha4eHb KOOPANHATHUX OCEN.

Peanisauia perynsitopiB Ta AuHamiyHux naHok y LabView. [Ins BnpoBagKeHHs Cy4acHWX
iHTENeKTyanbHUX CUCTEMU PerynoBaHHS 3HaZobnAaTbCA BipTyanbHi iHCTpymeHTW [I[-perynioBaHHs 3
Bibniotekn LabView. Ha noyaTky gOCTaTHbO BCTaBUTK BipTyarbHWN iHCTPYMeHT «PID.vi» B none pegaktopa
piarpam i 3agati Ans He0ro BiAMNOBIgHI BXigHI Ta BUXIAHI 3MiHHI. AKLLO NOB'A3aTH BXOAM Ta BUXOAW perynsropa
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3 IHCTPYMEHTaNbHMMM NnaTamu, 30BHILLHIMK MOAYNSIMW BBOAY/BUBOAY abo CTaHAAPTHUMM NOPTaMK, TO MOXHa
HanawTyBaTh npaLe3aaTHy CUCTeMy perynioBaHHS, LLO BiAMoBiLae yMoOBaM pearibHOro vacy.

BiptyanbHi iHcTpymeHT 6ibniotekn [MI-perynioBaHHs OPCTKO 3anexatb Big mapameTpa yacy. Lle
3HAYEHHS MOXHa BU3HAYUTU Yepes 3HaYeHHs napameTpa Yac Lukny abo Yyepes BOygoBaHuit Tanmep.

OcHOBHWIA BipTyanbHWUiA IHCTPyMeHT 6ibnioTeku «[I[-perynaTop» Mae Taki BXOAW 5K 3aBAaHHS, 3MiHHa
npouecy, pydHe perynioBaHHs Ta napametpu [MI0. Bxig «napametpu MI0» € knactepom 3 TpbOX 3HAYEH:
KoedqpiLlieHT NpPONOPLIMHOCTI (Aiana3oH ApOCentoBaHHs), Yac HTErpyBaHHs, Yac andepeHuitoBaHHs. Knactep
HanawTyBaHHA CNYXUTb [Nd BBEJEHHS [J0L4AaTKOBWX napameTpiB. Hanvacriwe uen Bxig Moxe
BuKopucToByBaTuca. OOMH napameTp 3 HanawTyBaHb Mae NOrYHe 3HAYEHHS | BU3HAYaE TUM 3HAYEHHS
nponopuinHoro napametpa: koediyieHT nigcuneHHs (nponopuinHocTi (Kc)) abo fiana3oH 3MiHM NpOMYCKHOI
3patHocTi (PB). B3aeMuHu unx koedilieHTiB BU3HAYaeTbea gk K, = %. 3a 3aMOBYyBaHHAM MapameTp

HabyBa€ 3Ha4eHHs koediLieHTa NPOMOpPLINHOCTI.

MapameTp dt BuM3Hauyae yac LMKy perynatopa. 3HayeHHs 3a YMOBYaHHAM -1 O3Hayae, Wo Ans
PO3paxyHKy iHTerpanbHoi Ta AUMepEHLINHOI CKNagoBOi BUKOPUCTOBYETHCS CUCTEMHUI TalMep.

3acTocyBaHHA BXOZy MOBTOPEHHSI BWU3HAYAETLCSA MOTO MPU3HAYEHHAM NS NpOBEAeHHs inbTpauii
3MiHHOI npouecy. o6 3abe3neuntn edeKTUBHY akTuBi3aLitd npouecy ¢inbTpalii, HeobxigHO NpPOBECTY
3'€JHaHHSA LbOro BXody 3 NMiYWUSIbHUKOM NOBTOPEHHS LMKIY. Y BUNaZKy, SIKWO BXig anroputMy “noBTOPeHHS"
3annWwaeTbCa  HemoegHaHuM, (YHKUIS  inbTpadii 3MIHHOI Npouecy He BWKOHYeTbCA. Ha pucyHky 4
npeacTaBneHo 6ok-cxemy BipTyanbHOro iHCTpymeHTy «[I0-perynsatopy.
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Puc. 4. briok-cxema BipTyanbHoro iHcTpymeHTy «[I[-perynarop»

Y BignosigHoMy iHCTpymeHTanbHoMy po3giny  (MI[-peryntoBaHHs) iCHYe BipTyanbHUA iHCTPYMEHT
«BunepemxeHHs-3ani3HEHHS», WO € AUHAMIYHOK NaHKOK NPUCKOPEHOT peakLii 3 nepeaaTHO (yHKLiEW:
W) = k Tis+1
S)=Kk -7/
Tos+1
AKWOo npuitHaTK 3HaveHHa T;=0, oTpUMaeMo anepiognyHy NaHky. IHTerpyrody naHky MoXHa oTpumaTu
LUAISIXOM 3MiHK anropuTMy abo 3a JONOMOroK YMCMOBOro iHTerpaTtopa bibniotekn LabView.
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TakuM YMHOM, 3'€4HABLUM PO3TMAHYTI IHCTPYMEHTM 3 KnacTepamu napameTpis, NigKMYMBLLKM 3BOPOTHI
3B'A3KW Ta iHhOpMaLiiHi BXOAM, BUXOAM MOXHA nobyaysaTtv nporpamMHy MOAenb ABUryHa NOCTIMHOTO CTPyMy
He3anexHoro 36yMKeHHs i KnacuuHy cuctemy peryntoBanHs 3 MI-perynstopom (puc. 5).

DEL

o
005 |
- .00
m .

Puc. 5. Burnsg BuxigHoro kogy nporpamu 4ns cucteMy agantueHoro peryntosanHs 3 M10-perynstopom

B cknagi fuzzy-cuctemum apanTMBHOTO — PEryMiOBaHHS  BUKOPUCTAHO  BIpTyarlbHUA  iHCTPYMEHT
«PID+Fuzzy». Lle iHCTpymeHT BibnioTekn KopucTyBaya, CTBOPEHUIA Ha OCHOBI iHCTpymeHTa «[MI[-perynsTop. [lo
noro cknagy Bxoautb Gnok My fuzzy - anroput™ HeuiTKOro BBOAY/BMBEAEHHS, CTBOPEHUI 3@ 4OMOMOIOH
nporpamu LabView - Fuzzy Logic Controller Design Ha 0CHOBI MaTemMaTU4HOro OMUCY HEYITKOTO KOHTpOnepa.
Bnok-cxema BipTyanbHoro iHCTpymeHTy PID+Fuzzy npeactaBneHa Ha pUCyHKy 6.

FID+Fuzzy Control
PID parameters J
i EE2 e o
e — 'ft+'“ [
= PID Koe
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b
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Puc. 6. Briok-cxema BipTyanbHoro iHcTpymeHTa «PID+Fuzzy»

Takox y BipTyanbHOMy koMmnnekci nobyaoBaHo cucTeMy nignernoro perynosanHs. [1o ii cknagy BXxogsaTb
Ti X IHCTPYMeHTH, WO i Ans cuctemu 3 MI0-perynatopom. Mpu 3HKeHHI koedillieHTy AudepeHLinHoT cknagoBoi
NPUXOAMMO [0 NPOMOPLINHO-IHTErpanbHOro 3akoHy perymioBaHHs. lNporpamHa Mogenb cucTeMn Mignernoro
afanTMBHOrO PEerynioBaHHs NPeaCcTaBneHa pUCyHKy 7.
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Puc. 7. MNporpamHa Mogens cucTeMu NignopsiaKoBaHOro perysoBaHHS

Cumynsauis  ¢yHKUIOHYBaHHA afanTUBHUX PErynsaTopiB Yy CTBOPEHOMY BIpTyarbHOMY CepefoBuLL
3AIACHIOETECA CUHXPOHHO B PEXUMI peanbHOro Yacy. XapakTepucTuku nepexigHuX npouecis AOCTYMHI Ans
ornsgy Ha cninbHoMy rpadiky Ans nopiBHAHHS (puc. 8).

70.0-
60,0-

10.0°

0.0% 4
3 235
Puc. 8. MNopiBHANbHWIA rpadik NepexigHUX NPOLECIB: @ — BNMB 3aBAaHHS; 6 — HeYiTke aBTOMaTUYHE
peryntoBaHHs; B — cuctema nignernoro peryntoBanHs; r — CAP i3 MI[d-perynstopom

IV 062080peHHs

B sakocti 06'ekta perynioBaHHS BUKOPUCTOBYETLCA €MEKTPONPMBIA NOCTIMHOMO CTPYMY 3 HE3aNexHUM
30yKEHHAM. DYHKLLitO 3BOPOTHOTO 3B'A3KY 3@ 4acCTOTOK 06epTaHHs BUKOHYE iMMYMbCHUM LaTYWK LUBUAKOCTI.
[ns KOHTPOMO CTPyMy SIKOPS B NaHLOr BBEAEHUA HU3LKOOMHUN PE3UCTOP, SKWUW LUYHTYE WOTO; KpiM TOrO,
KOHTPONep MOXe OLiHI0BaTK CUITy CTPYMY 3a NadiHHAM Hanpyr Ha LiboMy pesucTopi. MiKkpokoHTposep nepesae
pesynbTylouun kepytoumn curHan y ¢opmi LWIM-curHany Ha TpaH3WUCTOpPHWA CUMOBMM MNEpPeTBOPOBAY.
IHGhopmaList PO NOTOYHY YacToTy 0BepTaHHs BiOOPaXKaeTbCA Ha PIAKOKPUCTANIYHOMY iHAMKATOPI. 3HAYEHHS
LUBMAKOCTI Ta HaNPsAIMOK 06epTaHHs ABWUIyHA BCTAHOBIIOKTLCS 3a 4OMOMOTOK0 30BHILLHBOT NaHENi ynpaBniHHS.

[ns po3pobku BipTyanbHoro komnnekcy obpaHo cepeposuie LabVIEW. Lleit nporpamHuin naket
NPU3HAYeHUI ANs 3aCTOCYBaHHS B KOMM'IOTEPU30BAHNX cuCTEMax 360py, KOHTPOM Ta 0bpobku curHanis,
BKMKOYAOUYM PEXWUM pearibHOro Yacy, i BiApi3HAETHCS YHIKaNbHUM MaTEMaTUYHUM anapaToM Ta LUMPOKUMM
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MOXNWBOCTAMM Bidyanisauji agaHux. LabVIEW € edektnBHMM 3acobom po3pobku NpuknagHoro nporpaMHoro
3abe3neyeHHs Ta 3HaXOAMTb 3aCTOCYBaHHS B Pi3HWUX 06nacTax.

OcHOBHE MeHI0 nporpamu CKnagaetbCs 3 ABOX MYHKTIB: «MopgentoBaHHS CUCTeMW afanTUBHOMO
perynioBaHHs» Ta «PesynbTaTi MogentoBaHHs». Y nporpami peanizoaHi Tpu cuctemun — CAP 3 TI[-
perynatopom, cuctema nignernoro peryntoaHHs Ta Hevitka CAP. [Ins KOXHOI 3 LIMX CUCTEM MOXHA 3MIHUTY
napameTpu 06'ekTa KepyBaHHA Ta HanaLUTyBaHHS PErynsTOopiB, CNOCTEPIratoyy Npy LbOMy NepexigHnin npolec
Ha rpaiyHOMy ekpaHi.

Mapametpu AI1C:

— KoedpiLlieHT nepegavi;

— MOCTilHa Yacy;

— MOMEHT iHepLil.

[NapameTpu perynsTopis:

— KoeqpiLlieHT NpONopLiHOCTI;

— Yyac iHTerpyBaHHs;

— MOCTIHa Yacy AMdepeHLitoBaHHS.

Y nporpami nepeabayeHo 30epexeHHs OTpUMaHWX NepexigHWX MNpoueciB TeKCTOBOro anny. 3a
NPOMOBYAHHSIM Pe3ynbTaTi MOLENOBaHHA 3bepiraoTbest y Ghaiini 3 im'am file.doc Ha ancky D. Mpn nosTopHOMY
3anycKy MOZEMNBaHHA HOBI aHi 3aMiHIOKTb 36epexeHi.

[TyHKT MeHI0 «Pe3ynbTaTii MOLEtoBaHHsS» MICTUTb [Ba NOPIBHAMbHI rpadikn — WBMAKICTb 06epTaHHs
ABUIyHa Ta Kepylouy fZito — Buxig perynstopa. Yac mopentoaHHs — 5000 mc. MacwTtab rpadikis MoxHa
3MIHIOBATY LUNAXOM pefaryBaHHs KpamHix 3Ha4eHb KOOPAMHATHUX OCSIX.

Sk BUOHO 3 puCyHKa 8, HaNbINbLL SKICHUIA NepexiaHui NPOLEC OTPUMAHO Y BUNAAKy HEYiTKOI CUCTEMM
peryntoBaHHs. MMogibHun pesynbTtat Byno oTpumaHo i nig Yyac mogentoBaHHs CAP y MaTemaTM4yHOMY MakeTi
MatLab. OaHak KpuBi KyTOBOI LUBUAKOCTI Ta KEPYKOYOro BNUBY A1 060X BapiaHTiB MOAESoBaHHS MatTh NEBHi
BigMiHHOCTI. Lle 3ymoBneHo ocobrnmeoctsamu nobynoBu NPOrpamMHUX MOAENen, Hanpuknag BMKOPUCTaHHS
BiptyaneHoro [If-anroputMy craHgapTHux 6ibniotek LabView, mopentosanHs [MNC 3a  gonomoroto
YHiBEpCarnbHOI AMHAMIYHOI NaHKu.

V BucHosku

B pesynbTaTi npoBeaeHoi poboTi YAOCKOHANEHO MOZENb KOMM IOTEPU30BAHOI CUCTEMMU, L0 peanisye
BipTyanbHWiA y4b0OBMN CTEHO [AOCHIMKEHHS PErynsTopiB LUBMAKOCTI Ta MOMOXEHHS [ONS  BUKOHABYMX
€NeKTponpMBOAIB, Ska Ha BIAMIHY BI4 ICHYHUMX, MICTUTb MOAYMb HEYITKOI Noriku 3MiHM KoedqiLieHTiB
perynaTopa, Lo A03BONSE MIABULWMTU SKICTb KEPYBaHHS Ta 3MEHLUMTW BMTPATW Yacy Ha HanaluTyBaHHS
perynsTopis.

[MpaKThyHa LiHHICTb poboTu nonsrae B po3pobui nporpaMmHoro Mogynto Ha Mosi G B cepenosuLyi LabView
3 (PYHKLiSMK BITBOPEHHS AMHAMIYHUX BNACTUBOCTEN BUKOHABYOrO €NEKTPUYHOTO NpUBOAa Ta aHasnidy sIKoCTi
nepexigHunx npoLecis.
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Abstract. The authors of the article argue that the success of learning in higher education institutions largely depends
on the effective management of assessment and control of students' learning achievements. In today's higher
education environment, where an active and innovative approach to learning is required, it is important to carry out
comprehensive and continuous control that uses the latest forms and methods of assessment. The problem of
assessing learning achievements has always been and remains extremely important in education. The use of tests is
an effective method for determining the level of student learning, skills and abilities. The results of such tests are an
important indicator that affects the activity and success of students' learning, and helps teachers improve their teaching.
With the help of modern testing technologies that use specialized software and online services, it is possible to provide
a high-quality and detailed analysis of the educational process with the required regularity. The use of computer
technology and appropriate software allows for regular monitoring of student learning. Online information systems
ensure anonymity and confidentiality, which allows students to provide constructive feedback. The use of services such
as Google Forms, tests created in the Moodle environment and Online Test Pad is a convenient, effective and simple
tool for conducting intermediate and final tests in various academic disciplines. The authors of the article argue that
artificial intelligence (Al) is becoming increasingly popular and is being used to create adaptive learning environments.
The authors reviewed three services that can be used to create tests. These services are: EduEase, Quizgecko, and
Fyrebox. One of the artificial intelligence tools for creating tests is EduEase. It quickly converts teacher's text materials
*pdf into tests in just a few minutes. Another service, Quizgecko, allows you to create tests based on text, YouTube
videos, and other web resources. Fyrebox also makes it easy to create interactive tests for all grade levels. When
comparing Al tools such as Google Forms, Moodle, and Online Test Pad with Al tools, the speed of test creation can
be noted as a significant advantage of the latter. However, tests created with Al tools have their limitations, such as
the lack of a shuffle function and the absence of a time limit for completing the test. A teacher can create tests using
artificial intelligence services. And then adjust, add, and modify them, which provides more flexibility in developing test
tasks.

Key words: test control, artificial intelligence, Google Forms, Moodle, Online Test Pad, EduEase, Quizgecko, Fyrebox.

BukopucTaHHA WITYYHOrO iHTENEKTY Y npoueci TeCTyBaHHA 3HaHb CTYAEHTIB
BULUMX HAaBYaNbHMUX 3aKnaais

MamyTa M. C., Pubanko O. O.

HauioHanbHWiA TexHiYHWiA yHIBEpcUTET YKpaiHu “KWiBCbKMIA NONITEXHIYHMIA IHCTUTYT iMeHi Irops Cikopcbkoro”, Kuis, YkpaiHa
MpunyLbKuiA rymaHiTapHo-negaroriyHuin konex imeHi Isana ®panka, Mpunyku, Ykpaina

AHoTauif. ABTOpW CTaTTi CTBEPAXKYIOTb, WO YCNILLHICT 3aCBOEHHS HABYAIBHOIO MaTepiany Y BULMX HAaBYaNbHUX
3aKknafax B 3HauHiit Mipi 3anexuTb Bif e(heKTUBHOMO yNpaBniHHS OLHIOBAHHSIM Ta KOHTPOMEM HaBYaNbHWUX JOCArHEHD
CTY[eHTIB. Y CyyacCHMX yMOBax BMLIOI OCBITW, A€ BMUMAraeTbCsl akTUBHWA Ta iHHOBALMHWA MigXig 4O HaBYaHHS,
BaX/MMBO 37iMCHIOBATW KOMMNEKCHWA Ta MOCTIMHUIA KOHTPOIb, SKWA BWUKOPUCTOBYE HOBITHI (DOPMU Ta METOAMKM
oujiHioBaHHs. Mpobnema ouiHoBaHHS HaBYambHUX JOCATHEHb 3aBXau Oyna i 3anuLaeTbCs HaA3BNYaNHO BAXKITMBOIO B
OCBITi. BUKOPUCTaHHS! TECTIB € €PEKTUBHUM METOOM NS BU3HAYEHHS PIBHS 3aCBOEHHS CTYAEHTaMu MaTepiany, iXHix
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HaBMYOK Ta YMiHb. PesynbTaTi Takux TECTIB € BaXMUBUM MOKA3HUKOM, SIKUA BMAMBAE HA aKTWUBHICTb Ta YCMILLHICTb
HaBYaHHS CTY[EHTIB, a TAKOX AONOMarae BuKnajayaMm BOOCKOHAMNOBaTH CBOK nedaroriyHy poboty. 3a 4onoMorow
CyYaCHMX TEXHOMOTiN TECTYBAHHS, SIKi BUKOPUCTOBYIOTb CneLlianizoBaHe nporpamMHe 3abe3neyeHHs Ta OHMnamnH-CepaicK,
MOXHa 3abe3neyunTy aKiCHWN | AeTanbHUI aHanis HaB4anbHOMO NPOLLECY 3 HEODXIAHOW perynspHICTio. BukopuctaHHs
KOMM'IOTEPHOI TEXHOMOrii Ta BiANOBIAHOTO NPOrpaMHOro 3abesneyeHHst 4O3BOMSE PErynsipHO KOHTPOBATKU piBeHb
3aCBOEHHS MaTepiany cTygeHTamu. IHpopmaLliHi OHNaH-cMCTeMM 3a6€3neUyoTb aHOHIMHICTb Ta KOHIEHLNHICTb,
L0 AO3BONSIE CTYAEHTaM HajaBaTW KOHCTPYKTUBHWIA 3BOPOTHUIA 3B'A30K. BukopuctaHHs cepsicis, Takux sk Google
Forms, TecTu, ctBopeHi B cepegosuyi Moodle Ta Online Test Pad € 3py4HuM, eheKTMBHIM Ta NPOCTUM iHCTPYMEHTOM
AN NPOBEAEHHS MPOMIXHUX Ta MiACYMKOBWX TECTIB 3 Pi3HMX HaBYarbHWUX AMCLMNNiH. ABTOPM CTaTTi CTBEPAXKYIOTb,
Wo wryyHun iHTenekt (LWI) cTtae Bce Binbll MONYNSPHUM i 3HAXOAWTb 3aCTOCYBaHHSI y CTBOPEHHI afanTUBHIX
HaBYanbHUX CepenoBuLY. ABTOPM PO3IMSHYNM TPU CEPBICH, 3 BUKOPUCTAHHAM SIKUX MOXHa CTBOptoBaTH TecTu. Lle
cepsicu: EduEase, Quizgecko Ta Fyrebox. OguH 3 iHCTPYMEHTIB LTYYHOrO iHTENEKTY Anst CTBOPEHHS TECTIB - Le
EduEase. BiH wBMako nepeTBOPOE TEKCTOBI MaTepiany Buknagada *.pdf B TECTM BCOTO 3a Kirlbka XBUAMH. [HLLWiA
cepsic, Quizgecko, 403BONSE CTBOPIOBATU TECTU HA OCHOBI TEKCTY, BiAeo 3 YouTube Ta iHwwnx Be6-pecypcis. Fyrebox
TaKOX [03BONSE NErKo CTBOPIOBATM IHTEPAKTMBHI TECTW AN BCIX PIBHIB HAaBYaHHS. Y NpOLECi NOPIBHAHHSA CepBiCiB
Google Forms, Moodle Ta Online Test Pad 3 iHcTpymMeHTamu WTy4HOro iHTENEKTY, Takumm sk EduEase, Quizgecko Ta
Fyrebox, MoxHa BiA3Hau1TV LWBKMAKICTb CTBOPEHHS TECTIB AK 3Ha4Hy nepesary octaHHix. OgHak TecTw, CTBOPeHi 3a
[OMOMOTOI0 iHCTPYMEHTIB LUTYYHOTO IHTENEKTY, MaloTb CBOi 0BOMEXEHHS, Taki SIK BIACYTHICTb (hyHKLii NepemiLyBaHHS
3annTaHb i BiACYTHICTb OOMEXEHHS B Yaci BUKOHAHHS TeCTY. [MOPIBHIOKUM IHCTPYMEHTU LITYYHOrO IHTENEKTY, Taki Sk
Google Forms, Moodle Ta Online Test Pad, 3 iHCTpyMEHTaMK LUTYYHOTO IHTENEKTY, MOXHA BiA3HAYMTU LIBMAKICTb
CTBOPEHHSA TECTIB SIK 3HAYHy nepesary ocTaHHix. OfHaK TECTU, CTBOPEHi 3a AOMOMOrOK IHCTPYMEHTIB LUTYYHOTO
iHTEMNeKTY, MalTb CBOI OOMEXEHHS, TaKi AK BIACYTHICTb (YHKLiT nepemillyBaHHs Ta BigCyTHICTb 0BMEXEHHS Yacy Ha
NPOXOMKEHHs TeCTy. Buknagay moxe CTBOPIOBATW TECTU 3 BUKOPUCTAHHSM CEPBICIB LUTYYHOrO iHTENeKTy. A noTiM
KopuryBaTi JOAaBaTH Ta 3MiHIOBATK iX, L0 3abesnedye GinbLuy rHy4KiCTb Y po3pobLi TeCTOBIX 3aBAaHb..

KnioyoBi cnoBa: TecToBMIA KOHTPOMb, LITY4YHWUA iHTenekT, Google Forms, Moodle, Online Test Pad, EduEase,
Quizgecko, Fyrebox.

| Bcmyn

EdpekTuBHICTb HaBYanbHOTO MPOLECY BULLOrO HaBYanbHOMO 3akrnagy Garato B YoMy 3anexuTb Bif
NPaBUMbHO OPraHi30BaHOrO KOHTPOIK0 HaBYambHWX OOCArHEHb CTYAEHTIB, LWO BKIKOYAE MepeBipKy, 0bniK i
OuiHKy. bes 4iTko HapbydoBaHOI CUCTEMM KOHTPOM, ska 3abesnevye OTPUMaHHS W aHanis HeobxigHoi
iH(bopmaLil Npo Xig i pe3ynbTaT HaBYaHHS, YNPaBMiHHA LM NPOLECOM HEMOXIMBE. B cyyacHux ymoBax
HaBYaHHSA BUMarae KOMMMEKCHOrO, NOCTIMHOMO KOHTPOMHO, KU NPOBOAUTLCS 3 BUKOPUCTAHHAM IHHOBALiHUX
(opm i Metogis. Mpobriema KOHTPOMK HaBYanbHWX AOCATHEHb 3aBxau Oyna, € | Byde akTyanbHOH.
BukopucTaHHs TeCTiB Jae MOXNMBICTb OLIHIOBATM PiBEHb BiANOBIAHOCTI CDOPMOBAHMX 3HaHb, YMiHb i HaBUYOK
cTygenTis [1; 2; 3].

Ona nigBuUWEHHS edgeKTUBHOCTI HaBYamnbHOMO MpoLecy Baxnueo, WOO nedaror CUMCTEMATUYHO
BMKOPUCTOBYBaB 00'€KTMBHY iHGhOpMAaLIil0 NpO Xid i pe3ynbTaTit HaBYanbHOI AISANBHOCTI CTYAEHTIB, Ky BiH
OTPUMYE B XOAi BUKOHAHHSA CTyAEHTaMU TeCTOBMX 3aBAaHb [4]. PesynbTaTt BUKOHaHKUX 3000yBaYamu OCBITH
3aBfaHb € CBigYEHHSM NP0 SKICTb HAaBYaNbHOrO NpoLecy. BoHu BNNMBaKOTL SK HA AiANbHICTL CTYAEHTIB, Tak i
Ha poboTy negarora. BoHa € ronoBHMM MOKAa3HWMKOM OCBITHIX YCMiXiB CTYAEHTIB, BNAIMBAE Ha iX CAMOOLIHKY i,
TaKUM YUHOM, Ha (hopMyBaHHs 0cobucTocTi. [N BUKNagaya ouiHka CTydeHTa cnyrye 3aBepLuarbHiM eTanom
KOHTPOMO pe3ynbTaTiB HaB4aHHSA. CrnoHykae MOro MOCTIMHO aHanisyBaT SKiCTb 3HaHb | HABUYOK CTYAEHTIB,
OLLiHI0KYM eheKTUBHICTb HaBYasbHOrO NpoLiecy. Haaae MOXNMBICTL KOPUTyBaTU METOAM BUKNALAHHS, a TakoX
(hopmu i 3acobM HaB4aHHS. 3acTOCyBaHHS KOMM'OTEPHOI TEXHIKM i BiANOBIAHOMO NPOrpamMHoro 3abesneyeHHs
HaJjae MOXIIUBICTb CUCTEMATUYHO KOHTPOSTIOBATM PiBEHb 3HaHb CTYEHTIB [5).

[ocnigHuku [6] 3'acyBanu, WO TECTYBaHHA HE NPOCTO BU3HAYae NEBHI MOKA3HWKM Ta XapaKTEPUCTUKN.
BOHO TakoX BKIHOYaE KOpUryoue HaBYaHHSs, HanpaBneHe Ha YCYHEHHS BUSIBMEHWUX NporanuH. Takum YMHOM,
BaXXIMBO HE TiNbKW Te, CKinbky 6anis Habpas cTygeHT. A 11 BACHOBOK, Sk MOXeE 3p0obuTM BUKIaZaY BigHOCHO
TEM BiZMNOBIAHOIO Kypcy, Wo noTpebytoTb 40AATKOBOMO iHTEHCUBHOIO BUBYEHHS.

CyyacHa TeXHOMOris TECTyBaHHS 3HAYHO MOKpallana 3aBOsKM BUKOPUCTAHHIO creLlianisoBaHoro
nporpamHoro 3abe3neyeHHs i OHNanH-cepsici. Lii MeToamn 403BONSA0TL NPOBOAUTY SKICHWN i AETaNbHMIA aHani3
HaBYarnbHOI JiANbHOCTI 3 HEOOXigHOKW perynspHiCTio. 3aBAskM Cy4aCHUM KOMM'IOTEPHUM TEXHOMOrAM i
IHCTPYMEHTaM KOMYHiKaLLil, PO3LLMPAIOTLCH MOXIIMBOCTI NePEBIPKA 3HaHb.
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Komn'loTepHe TecTyBaHHA € HaWeMEKTMBHILLMM | NPOCTUM METOLOM, IO [03BOMSE LUBMAKO |
aBTOMATWYHO OLLIHIOBATM pesynbTaTti. TakoX BOHO fonoMarae BUKMKYUTY BUNAAKOBICTb, OCKINbKM BCi CTYAEHTU
3HaxXoO4aTbCs B OHAKOBWX YMOBaX i OAEPXYOTb OAHAKOBI 3aBdaHHS. KpiM TOro, KOMM KOTEpPHE TEeCTyBaHHS
CTYOEHTM Ta acnipaHTW CrpuiMaloTb NO3UTUBHO. BBaxaloTb, WO TecTyBaHHs € Ginbll 3py4HUM CnocoboMm
NpoBeAeHHs icnuTy abo 3aniky, Hix ycHa dopma [7]. JocnigHuk [8] obrpyHTyBaB, WO iHpOpMaLiiHi OHNaNH-
cuctemn 3abe3nedytoTb aHOHIMHICTL | KOH(IAEHUAHICTb, WO [03BONSE CTyAEHTaM HaaaBaTh YECHUN |
KOHCTPYKTMBHUA 3BOPOTHUMN 3B'A30K.

Hocnigruku [9; 10] BBaxatoTh, WO BUKOpUCTaHHA Google Forms Mae no3uTUBHWIA BNIIMB Ha 3aCBOEHHS
3HaHb cTygeHTamu. 3'acoBaHo, Wwo Google Forms € npakTMYHUM, eDEKTUBHUM | MPOCTUM IHCTPYMEHTOM 115
NPOMIXKHMX i MiACYMKOBMX TeCTiB 3 Pi3HMX HaByanbHuX Aucumnnid. MNepesarn Google Forms BkntoyaloTh
Be3KOLUTOBHICTb, MPOCTOTY BWKOPUCTaHHS, iHTerpauito 3 Google Sheets, pi3HOMaHITHICTb NpeACTaBNEHHs
AaHNX, eKOHOMItO Yacy i1 eHeprii, 6e3neyHe 36epiraHHs AaHux, iHTerpaito 3 HaabyLoBaMy | HASIBHICTb KOPOTKMX
URL. focnigHuus [11] BBaxae, WO AaHWiA CepBIC Mae NONyNspHICTL cepes negaroris 3aBAsKWA MPOCTOTI i
3pY4HOCTI B KOPUCTYBaHHi, afanTMBHOCTI Ta OeaneyHocTi. AJanTMBHWA AW3alH rapaHTye npaBunbHE
BinO6paeHHs hopM Ha MOBINbHUX NPUCTPOSAX. 3aBASKM LIbOMY YYHi Ta CTYAEHTU MOXYTb BUKOPUCTOBYBATM
cBOI MOBifbHI TenedoHu ansg poboTu 3 popmamu. Google Forms € ogHUM 3 Hanbe3neyHiwnX iHCTPYMEHTIB B
IHTEPHETI, Aie PU3VK BipYCHOI aKTUBHOCTI Ta NPUCYTHOCTI LUKIAMMBOIO NPOrpamMHoro 3abesneyeHHs MiHiMasnbHWi.

OocnigHukn [10; 13] BBaxatTb, WO Yy MNpOUECi AUCTaHUiNHOrO chopmaTy HaBYaHHS HeobXigHO
BM3HAYMTUCA 3 CepBiCamu, SKi 4O3BONAKOTb CTBOPKOBATW TECTU A1 KOHTPOMH 3HaHb CTYAEHTIB. [ponoHyTh
cepsic ans cTBopeHHst TecTiB Online Test Pad.

barato Buknagavis pospobnstotb Tectu B Moodle. JocnigHuus [12] BBaxae, WO KOHTPOMb, Sk Byae
3aCHOBaHUI Ha nepgarorivHii nepesipui B cepegosui Moodle, - Le AieBuit i onTUManbHUIA 3acib KOHTPOMKO
SIKOCTi 3HaHb ManbyTHix baxisuis. BeeaeHHst nepesipku Ha 6a3i Moodle fo3sonse nepeiTut Big Cy6'ekTUBHOI
OLiHKI Nporpecy 3HaHb CTyAEHTIB A0 06'€KTUBHOI iHGhopMmaLlil NPo iX HaBYamnbHi JOCATHEHHS.

TakuM YMHOM, BUKOPUCTAHHS CepBICIB AN CTBOPEHHS TECTiB, Takux sk Google Forms, Moodle ta Online
TestPad, cnpuse NOKpalLeHHK SKOCTi HaBYanbHOMO npouecy i 3abesnevye eqeKTUBHWUA KOHTPOMb 3HaHb
CTYLEHTIB.

Memoto po6omu € [OCNiMKEHHS CEPBICIB LUTYYHOrO IHTENEKTY, 3a A0MOMOTOH0 SKUX MOXHA CTBOPHOBATH
TECTMN NS CTYAEHTIB BULLMX HaBYaNbHWX 3aKNajiB Ta NOPIBHAHHS X MOXIMBOCTEMN.

Il Mamepian i Memodu 0ocnioxeHHs

AsTtop [14] BusiBUB, WO B AaHWN Yac WTyqHui iHTenekT (LUI) cTtaB gyxe nonynsipHum. BiH BuBYaE, K
TIOACHKMIA MO30K MPaLIOE, SiK BYUTBLCA, YXBANIOE PilleHHS | BUpilWye npobnemu. [onosHa Meta — MOAINLMTY
(OYHKLUiT KOMM'tOTepiB, Taki K MACIEHHS, HAaBYaHHS, PO3B A3yBaHHS 3aaY, CNPUNHATTA Ta MOBHI HaBUYKH, SKi
aHanoriyHi NiacbkMM. [Ing CTBOPEHHS | TECTYBaHHS anropuTMIB MaLIMHHOTO HaBYaHHS NOTPIOHE cnewjiantHe
ycTaTKyBaHHsl i nporpamHe 3abe3neyeHHs. ANropUTMM MalMHHOTO HAaBYaHHS MOXYTb ByTW HanuCcaHi Ha PisHNX
MOBaXx NporpamyBaHHsl, ane HannowwwupeHiwnmy € Python, R i Java. Cuctemu Ha 6a3i aHaniaytoTb Benuki 06'emu
AaHWX, 3HaXo4sATb 3B'A3KM i 3pa3ki, a NoTiM pobnaTb NporHo3n. Y npoueci po3pobkn po3pobui anroputmie
NpOrpamicTi 30CepedKyTbCA Ha TPbOX OCHOBHUX KOMHITUBHUX HaBWUYKaX: HABYaHHI, MipKyBaHHI | CaMOKOpeKLji.

AsTopu [15] 0BrPYHTOBYIOTb, L0 3aCTOCYBAHHS LUTYYHOTO IHTENEKTY B OCBITI AocnigxyeTbest binblie 30
POKIB, MOEHYIOYN MOTO 3 Haykamu MpO HaBYaHHS ANS CTBOPEHHS afdanTWBHMX OCBITHIX cepegoBuw. 3
PO3BUTKOM TEXHOITON BUHUKAIOTb HOBI BUKIWKY, | Cy4acHi AOCTILKEHHS 30CEPEMKEH] HA HaBYaHHI, MOBINIbHOMY
HaBYaHHi, OCBITHIX irpax, coUianbHUX Mepexax, [OMOBHEHIM peanbHOCTI W IHWWX HanpsaMmKax, Lo
nepcoHaniayeTbes.

B OaHui Yac TepMiH "WTy4YHUI iHTENeKT" 4acTo 3yCTpivaeTbCA B Mefia, ane noku He Mae €auHOro
BU3HaYeHHs. Pe3ynbTaTii nokasanu, WO WTYYHUN IHTENEKT € HE OLHIEK KOHKPETHOK TEXHOIONIEI, a NOEAHAHHS
Pi3HUX TEXHOMOTi, CUCTEM | MPUCTPOIB, L0 BUKOPUCTOBYIOTH AaHi ANS BUKOHAHHS CKNagHWX 3adad. Takox
3'acysanocs, wo LI Bonoaie yHikansHUMKU pucamu, ski BigpisHAKTb MOro Bif iHLWKMX LIMPPOBUX TEXHOSOTIN |
nporpamHoro 3abesneyeHHs [16]. AsTop [17] BBaXae, WO CbOrOAHI LUTYYHWUIA IHTENEKT CTaB Haa3BMYaNHO
nonynsipHuM. BiH BMBYAE, K NMIOACHKWA MO30K AYMaE, BUUTLCS, YXBAmOE PilEHHS i BUpiye npobnemu.
Cuctemmn Ha ocHosi LI npautooTb, aHanisytoun Benuki 06'eMn pO3MIYEHNX AaHUX, BUSIBNSOUM KOpensuii i
WwabnoHu, a NoTimM pobnsdTb NPOrHO3M Ha OCHOBI LVX LIAOMOHIB.
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lpyna asTtopiB [18] BBaxae, wo LUI ctae Bce Ginbl NOMNYNSAPHUM, TPAHCHOPMYKOUM B EKOHOMIKY i
cycninbecTBo. MonoBHi cBiToBi cunu, Bkntovatoun CLUA, Kutain i €C, nparHyTs nigepctsa B Ui ranysi. B €C
ocobrvea yBara npuainseTbca NOANHOOPIEHTOBAHOMY, eTUYHOMY i BesneyHomy nigxody Ao po3suTky LLUI. Lie
npunyckae NocUNeHHs 0BYNCIOBanbHUX NOTY)XHOCTEN i 3aBe3neyeHHs AKICHUX AaHMX, a TakoX 3anyyeHHs
CyCninbCTBA Y BU3HAYEHHS LiHHOCTEN | HanpsMiB po3suTky LLI.

Barato yHiBepcuTETIB i NPMBATHUX iHCTUTYTIB NOYanK ynpoBamKyBaTy WTy4HUN iHTenekT LI i mawvHHui
nepeknag (MT) B npovec HaB4YaHHs nepeknaay. [locnigkeHHs BUSBMNO HEOBXIAHICTb KPUTUYHOTO OCMUCTIEHHS
BUKNMKiB | puaukiB LI B HaB4aHHi nepeknagy, a Takox Crnabkui 3B'A30K 3 TPaAMLUiNHUMKU akageMiYHUMu
MeTodamu BUKnagaHHs. [ligKpecnioTb BaxNMBICTb NofanbWwux AOCMIMKEHb MPUHLUMNOBMX NiAXo4iB [0
BukopuctoByBaHHs LI B ocsiTHEOMY npoueci By3iB [19].

Il Pesynbmamu

Po3rnsiHeMo, SiKk MOXHa CTBOPIOBATH TECTU 3 BUKOPUCTAHHSAM LUTYYHOrO iHTENEKTY.

Bnbepemo oauH 3 Hux - EduEase. Lle 6e3KOLUTOBHUIA iIHCTPYMEHT LUTYYHOrO iHTENEKTY, SKUA BCbOro 3a
[€Kinbka XBWMWH NEpeTBOPIOE TEKCTOBI MaTepianu BWKNagadya Ha TECTW AN ONUTYBaHHA CTyAeHTiB. Mu
MOXEMO CTBOPUTYU TECTU Ha OCHOBI 6yab-akoro PDF-channy.

PosrnsHemo anroputm CTBOPEHHS TeCTy B cepBici EduEase.

1. HabepiTb y agpecHomy pagky: https://www.eduease.ail.

3'ABITbCS TUTYNbHA CTOPIHKA TECTY (puc. 1).

2. 3apeectpyWnTecs (yBingitb Yepes Google).

3. HatucHitb: CTBOPUTY.

4. ObepiTb: LWBnake ctBopeHHs. 3arpysitb 4okyMeHT pdf.

6. MNoyekaiTe, NOKW Mporpama 3reHepye TecT.

7. NepeBipTe, Y1 NPaBUIBLHO BUCTaBMEHI NPaBUIbHI BiANOBIAl. HAaTUCHITL: NoKka3aTh NpaBuibHi BI4MNOBILI.

8. AKwwo By He 3rofiHi, TO HATUCHITL HA KHOMKKM pefaryBaTit Ta BUAANUTY (30BpaxeHHs OniBLS Ta KOLLKKa).

9. HatucHitb: Moginutucs. CkonitoiTe agpecy Tecty.

10. PO3MICTUTb Y 3BUYHOMY MiCLYi.

EduEase

Introducing...

Generative

Quizzes

Instantly Craft Quizzes on Any Subject &
Effortlessly Import Your Material.

Get started

Puc. 1. TutynbHa cTopika cepsicy EduEase

OTxe, BUKNagay Ayxe LWBMOKO MOXeTe CTBOPUTM TECT, 3aBaHTaXMBLUM nekLito y chopmarTi *.pdf. Akwo
nefaror He Xo4e BKIKYaTV 0 TECTY AesKi 3anuTaHHs, TO IX MOXHA 3aMiHUTW TUMK, SIKi BiH BBaXae 3a NOTPI6Hi.
Cnig nam'gTaTi, Wo CTyAeHTam NoTPiGHO 3apeecTpyBaTUCh Ha CalTi, NEPLL HXX NOYaTh BUKOHYBATH TECT.

Po3rngHemo iHWWA cepBic NS CTBOPEHHS TECTY 3 BUKOPUCTAHHAM LUTYYHOrO iHTenekTy. Lle cepsic
Quizgecko. Cepep 6eanivi reHepaTopis TecTiB, Quizgecko BUAINAETLCA CBOEK YHIBEPCANBHICTIO i MPOCTOTOK
BMKOPUCTaHHS. 3 110r0 JONOMOrOK MOXHA MIABULLMTM SKICTb BUKNAZaHHSA. EKOHOMASYM Yac Ha CTBOPEHHI
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KOHTEHTY Ta OLiHIOBaHHI, NeJaror Mae Harogy 30cepeamnTucs Ha skocTi TecTiB. Quizgecko NponoHye ineanbHi
YMOBU A8 LOroO.
3 Quizgecko nerko cTBOptOBaTH TECTM HE TiflbKM HA OCHOBI TEKCTY, 3adaHoi Temu abo Beb-pecypcis, ane
1 Byab-aKoro Bigeo 3 YouTube. [Ins 4boro noTpibHO CKOMitOBATM | BCTABMTM NOCUMAHHS Ha Bifeo.
Anroputm cTBOpeHHs TecTy B Quizgecko:
1. 3angitb Ha canT https://quizgecko.com/.
2. 3apeecTpyWnTecs.
3. ObepiTb: Topic/ Pfgjdysnm gjkz.
4. HatucHitb: dani.
5. FKLO He niaxoanTb TUTYNbHA CTOPIHKA: KNaLHiTb No 306paxeHHto, 0bepiTb 306paxeHHs (puc. 2) abo
BCTaBTe CBOE. HatucHiTh: ['eHepysaTu. MovekanTe peskuit yac.
6. MepeBipTe NUTaHHA. 3anuULiTb CBOI, SKLWO He NiaxoAsaTb. [ns LbOro NoTpiGHO BUAINMTM NOTpPiOHE
3anuTaHHs Ta HAaTUCHYTU Ha 306paXXeHHI ONiBLSA Y HXKXHBOMY NPaBOMY KyTi.
7. CkonitoiTe nocunaxHs Ta posmictutb y Google Classroom.
8. Bepcis komepujinHa. Tomy aeski yHKLUiT 0OMEXEHI.
9. CtBOpITb TECT 3a NocunaHHaMm (puc. 3). MoxHa 3a Bigeoponukom YouTube.

HopavTe 306paxeHHA 06KnaauHKU

MeHepyBaT 3a ponomMoro:o LI 3aBaHTaxTe dhann

CTBOPITh YHIKansHy 6e3KOWTOBHY INKDCTPALLID Ha OCHOBI BMICTY BaLLOI BIKTOPUHW. NPOCTO BUEEPITL NOTPIGHMIA

CTUNb HMUXuYe.

umbposmn CroppeanicruyHmmn AHOTaWIA Perpodyuep Ereposuia Posnosigb

Puc. 2. CtopiHka ans Bubopy 306paxeHHst 06KnaanHKu
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CTBOpITb HOBY BIKTOPUHY

Text Topic URL Uploads Manual

enAaxko nepeTeopUTE By Ab-AKY BE6-CTOPIHKY YK Bifeo Youtube Ha TecT 3a [oNOMOrow
Haloro poawupeHHa Chrome. BCTaHOBWTHA 3apas .

URL
https:Iwww.youtube.com/watch?v=PSP-LeCvLr4

URL-agpeca mae 8yTW 3aransHoA0CTYNHOW Ta He MaTH A0CTYNY 00 CUCTEMM

Twn NUTaHHA Mosa

Wnpokwuia srbip v YEpalHCbKa v
CknagHicTb MakcumyMm 3anuTads 3

CepenHin v 10 v

Puc. 3. CTBOpeHHs TeCTy 3 BUKopUcTaHHaMm YouTube

Po3rnsHemo e oauH CepBIC A1 CTBOPEHHS TECTIB 3 BUKOPUCTAHHSAM LUTYYHOrO iHTENeKTy — Fyrebox.
[aHnin cepsic [O3BONSE NErko CTBOPKOBATU IHTEPAKTUBHI TECTW, BIAMOBIOHI ANA BCIX PIBHIB HAaBYaHHS: Bif
noYaTKOBOI LUKONKM [0 BY3iB. BCboro 3a fekinbka CekyHa BUKNagay 3MOXe NepeBipuUTU 3HaHHS CBOIX CTYAEHTIB
| MPOTMAHYTW pe3ynbTaTh TECTyBaHHA B PEeXUMi peanbHOro 4acy. KOHCTPYKTOP MOBHICTHO LOCTYMHUM Ha
YKpaTHCbKii MOBI, BKNIOYAKOUM BCi MOrO BKNALKM W IHCTPYMEHTH.
PosrnsHemo anroputm CTBOPeHHS TecTy B Fyrebox.
1. Hannwitb y agpecHomy paaky https://www.fyrebox.com/
2. 3apeectpyiTecs. Cepsic NponoHye peecTpauito 3 gonomorot Google.
3. ObepiTb HE3KOLUTOBHY peecTpaLito.
4. 3 Kinbkox BapiaHTiB 06epiTb: BUKOPUCTAT LUTYYHWI IHTENEKT.
5. OTpumanu BapiaHTy BIKTOPWUHM 3 MUTAHHAMM, 3reHepPOBaHi LUTYYHUM IHTENEKTOM.
[ns Toro, wob BigpeaarysaT 3anuTaHHs Ta An3ainH, NOTPIOHO KOPUCTYBATMCh MAHENMI0 IHCTPYMEHTIB
(puc. 4).

5. HanawtyiTe CTOpiHKY TECTY (BUKOPUCTANTE IHCTPYMEHT [ln3aiiH).

7. Bigpeparynte BapiaHT 3anuTaHb. [10aMBITLCA, YW NpaBUIbHO CPOPMYILOBAHI 3anuTaHHs. [ogainte
NOTPIOHY KiNbKICTb 3anuTaHb (3HaK +).
8. BiopeparyiTe CTOPiHKY 3aBEpLUEHHS TECTY.
9. HaTucHiTb Ha kHonky: Mowwuputn/Bbyaysatu.
11. [Ina KOMn'toTepiB — CKOMitoMTe NOCUNaHHs y nepliomy psaky. [ns cMapTdoHiB UM nnaHLweTiB —
CKOMIIOATE NMOCUNAHHS Y APYroMy PSaKY.

12. CkonitoiTe nocunanHs i poamictute B Google Classroom, Viber yn Telegram ans BUKOHAHHS
CTyAeHTaMu.

13. MepesipTe gaHum TecT.

14. lLlo6 nepernsaHyTV BiANoBIAi, NOTPIOHO HATUCHYTM Ha KHOMKY, PO3TALLOBaHy 3MiBa Ha CTOPIHL;.
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(5 [aHenb ynpasniHHA

) HanawTyBaHHA

- Mowwnputn/BbyaysaTu
gx  Bignosigi
CraTuctuka

Puc. 4. Manenb iHCTpymeHTIB cepBicy Fyrebox

IV 062080peHHs

[MopiBHAEMO MOXIMBOCTI TECTIB, SiKi MOXHa CTBOPUTW OHNalH 3 BUKOPUCTaHHAM cepBiciB: Google Forms,
Moodle, Online TestPad. Ta MOXNMBOCTI TecTiB, BUKOHAHMX 3a LOMOMOTOK CEPBICIB LUTYYHOrO iHTEMEKTY:
EduEase, Quizgecko, Fyrebox. lepeBarot TecTiB, BUKOHAHUX 3 BUKOPUCTAHHSM LUTYYHOTO iHTENEKTy €
WBMAKICTb BMKOHaHHS. ABTOpM [20] BMABMNM TpW 3HAYHI NepeBary BUKOPUCTAHHS LUTYYHOrO IHTEMEKTY:
3pYYHICTb, MepcoHanisavjio i niaBuLEeHHs edekTuBHoCTI. [poTe, Takox Oynu BUSBNEHO YOTUPKU Npobrnemu:
CKNAJHICTb CMPUAHATTS TEKCTY, HaRiMHICTb iH(hopMaLlii, HEAOCTATHICTb AaHWX ANS iHWMX MOB i 3anuUTaHHS,
noB'A3aHi 3 NpaBaMn Ha BNAcHICTb. Ane BOHU JOCNIQKYBany CTBOPEHHS 3anuTaHb 3 BUKopucTaHHam LI ans
CTBOpEHHS ek3ameHy 3 MoBu. Kpim Toro, BukopuctoByBamu ChatGPT 3.0. MoxnmeocTi cepsicis EduEase,
Quizgecko, Fyrebox BueHi He gocnimkysanu. Kpim TOro, M1 NpoBenu JOCTIZKEHHS B iHLWOMY Hanpsmky. B
TecTax 3 BuKopucTaHHaM LUI He MOXHa BCTAHOBWTW BWMaAKOBMI NOPSAOK 3anuTaHb, TOBTO, B cepsicax 3
BuKopucTaHHaM LI He 3anporpamoBaHa (hyHKLiS nepemiwyBaHHa 3anuTaHb. Y Tectax Google Forms (3
BMKOPUCTaHHAM [onoBHeHb), Moodle, Online TestPad moxHa BucTaBMTM 0BMEXEHHS B yaci, a B TecTax 3
BUKOpUCTaHHAM LI HeMOXNNBO 0BMEXWUTK Yac BUKOHaHHA TecTy. IHCTpymeHTanbHi 3acobu Google Forms,
Moodle ta Online TestPad fo3sonsoTe CTBOPHOBATH Taki BUAM TECTOBUX 3aBhaHb: 3aBAaHHS BUOOPY OAHIEl
NPaBUMbHOI BiAMOBIAI 3 KiNbKOX 3anpOMOHOBaHMX, 3aBAaHHs Ha BMOIp OaHiEl abo AeKinbKOX MpaBUIbHUX
BigNOBiAeN, anbTepHaTUBHI (3aBOaHHS, SKi nepefbavatoTb BiAnoBigb «MPaBUbHO/HENPABUIBHOY), 3aBAAHHS Y
BiOKPMTIN (hOpMi «KOpPOTKa BIiANOBIAbY», 3aBAaHHs, ski nepegbavaloTb BIANOBIAL Y BUMMA4I uyucna (3
BpaxyBaHHSIM 1IOT0 TOYHOCTI YM [OMYCTUMOrO BIiAXWNEHHS), 3aBAaHHS Ha YCTAHOBNEHHS BiAMNOBIAHOCTI,
3aBfaHHs BigKPUTOI (POPMM (3 MOXIMBICTIO fo4aBaTy CBil BapiaHT po3ropHyToi Bignosigi) [12; 21]. Lli Bci Buam
TECTOBUX 3anuTaHb MOXHa BUKOPUCTATM B 04HOMY TecTi. A BukopuctanHs LI Hagae MoxnuBicTb BUKOpUCTaTy
nvile OauH BMA B OQHOMY TECTi. AkuiA came, MOTPIBHO BkasaTh Nepen TUM, SK HATMCHYTM Ha KHOMKY
«eHepyBaTny». Bei onucaHi TeCTW NOKM LLO NpU3HaYeHi Ans 6e3KOWTOBHOMO KOPUCTYBaHHS. Anie cnig BigMiTuTK,
L0 B MUTAHHI ITYYHOrO IHTENEKTY Ha AOBUIA Nepioa Ha 6e3KOLITOBHE KOPUCTYBAHHS PO3PAX0OBYBATU HE MOXHA.

Y Tabnuyi 1 3a3Ha4MMo nepesaryt CepaiciB NS CTBOPEHHS TECTIB.

Heponikn cepsiciB, 3 BMKOPUCTAHHAM LUTYYHOrO IHTENeKTy onucaHi Buwe. Buknapadi, ki 4acto
BMKOPWUCTOBYKOTb TECTOBE OMUTYBAHHS, MOXYTb 06paTH i1 3MiLLaHNi BapiaHT. A came, 3 BUKOPUCTaHHSIM OGHOrO
3 cepaiciB LUI cTBopuTK 3anuTaHHs, a noTiM ckonitoBaTu ix Ao Google Forms , Online Test Pad un Moodle.

Astop [22] BBaxae yac 2019-2023 pokiB 4acom, konu BigbyBCS «LMPOBUA NOBOPOTY, CTaBLUM
3arasibHOCBITOBUM | PEBOMIOLIHUM SBULLEM. KOHKPETHI YacoBi MEXi MOXYTb PISHUTUCS, 3a1EXHO Bif PEriOHY.
Ane npo yHopMyBaHHS LIMGhpOBMX TEXHOIONI B OCBITI MOXHA CTBEPIXYBaTH SIK NP0 OAWH 3 FONOBHUX HACMiaKIB
3axofis A4ns CBITOBOI CMIfIbHOTH.
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Tabn. 1. MNopiBHAHHS CcepBiciB

EduEase Quizgecko, Fyrebox Google Moodle Online
Forms Test Pad
IHTepakTuBHiCTb | MOXnMBICTb MoxnuBicTb CTBOpEHHS! MpocTui LLnpokui Bucokuit piBeHb
CTBOPEHHS nepcoHanisawii iHTEpaKTUBHUX | iHTEpdenc yHKLioHan HaginHocTi
iHTEpPaKTUBHMX | TECTIB 3a piBHEM | TECTIB NS BCIX | KOPUCTyBaya | AMNs HABYAHHS | TECTYBaHHS
TeCTiB 3 CKnagHocTi piBHiIB Ta OLiHIOBaHHS
BuBopom HaBYaHHs!
Pi3HNX
3anuTaHb
ApanTuBHiCTb HasBHicTb MepcoHanizoBaHi | MoxnusicTb Nerka [HyuKiCTb i Mpoctuiny
MOXTWBOCTI HanawTyBaHHs HanawTyBaHHs | iHTerpauis 3 | MOXMIUBICTb BUKOPUCTaHHI
HanawTyBaHHs | TeCTiB TecTiB 3 iHWYMM PO3LUMPEHHS iHTEpdheiic
TecTiB ypaxyBaHHsM | Google
BiANOBIAHO A0 notpeb rpyn cepeicamu
noTpe6 KopucTyBauiB
KopuCTyBauiB
AHaniTuHi Poswwpeti MoxnuBicTb HetanbHui 3pyuyHi MoxnuBicTb Poswwpeti
3BITU aHaniTUYHi OTPUMaHHS! aHanis 3acobu OTPUMaHHS! (PYHKLiOHANBHICTb
3BiTV NpO PO3LIMPEHUX pesynbTaTiB aHanisy [JOKnagHoi 3BITHOCTI
pesynbTaTtn 3BITIB NpO TecTiB JaHnX CTaTUCTUKK
TECTYBaHHS YCNILLHICTb
3py4Huin [HTYiTMBHO MpoctoTa 'y 3pyyHuit Nerka ['Hyukuit Ta MpoctoTa
iHTepdenc 3p0O3yMInuN i BUKOPUCTaHHI iHTepchenc HaBiraujs Ta | KOPUCTYBALbKO- | BUKOPWUCTAHHS i
npocTuin y KopucTyBaya iHTYITUBHWA | OpIEHTOBAHWN [OCTYMHICTb
BUKOPUCTaHHI An3aitH iHTepdheiic
iHTEpdheiic
V BucHosku

BukopucTaHHs cepiciB Ans TecTyBaHHs CTyAeHTiB, Takux sk EduEase, Quizgecko i Fyrebox, moxe GyTu
KOPUCHUM IHCTPYMEHTOM AnS BUKNadadviB Y NPOLECi OUiHIOBaHHS HaBYarbHUX OOCArHeHb. Lli iHCTpyMeHTH
[03BONAKTL CTBOPHOBATU IHTEPAKTWUBHI TECTU 3 PI3HOMAHITHAMW hopmaTamu 3anuTaHb, NepcoHasnidysaTu
TECTyBaHHS BIAMOBIAHO [0 NOTpeb KOpuUCTyBauiB, OTPUMYBATW PO3LIMPEHI aHamiTUYHI 3BITM Ta HagalTb
MOXIIMBICTb KOPUCTYBATUCA 3py4HUM iHTepdeicom. OfHak, BaxIvBO BPaxOBYBaTW, LU0 BKasaHi CEpeicu
MOXYTb MaTi 06MexeHi DYHKLii NOPIBHAHO 3 iHWMMM iHCTPYMEHTamMK, Takumm sk Google Forms, Moodle Ta
Online TestPad. Takox icHyloTb npobrnemu 3 iHTerpauielo 3 iHwWumM nnatchopmamm it OOMEXEHHSMU B
HanalLTyBaHHi TecTiB.

Pa3om 3 TiM, BUKOPUCTaHHS LMX CepBiciB WTyyHoro iHTenekTy: EduEase, Quizgecko i Fyrebox, moxe
ByTV KOpPUCHUM [OAATKOM [0 MefaroriYHol MpakTUKK BUKNadaya. Ane nepiu, HixX KOpUCTyBaTUCA HUMM, Chig
peTesibHO OLiHATI MOXITMBOCTI M 0OMeXeHHS Ta BpaxyBaTh NOTPeOM KOHKPETHOTO HaBYanbHOro KOHTeHTY. Cnig
Bij3HAYNTK, LLO NPOrpamiCT BECb YaC NPaLo0Tb Ha YAOCKOHANEHHAM CEPBICIB, BPAaX0BYOTb HELOMIKY i Yepes
[esKUiA Yyac BOHW MOXYTb 3MIHUTUCb, CTaTX Oinbl iHTYITUBHAMM Ta (PYHKLIOHANbHAMM, IO CRpUSTUME
noJasnbLLIOMy NOKPALLEHHIO NPOLECY KOHTPOITO HaBYasIbHUX AOCATHEHb CTYAEHTIB.
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