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VY muceprauii qocmipkeHo mpodseMy npogeciiftHOi MArOTOBKH MaiOyTHIX
1HKEHEPIB-TIPOrPaMICTIB J0 TECTYyBaHHS MPOTrPaMHOro 3a0e3MeYeHHS B YMOBax
HeopManbHOi OCBITH. PO3KpUTO ¥ OXapakTepu30BaHO CYTHICTh 1 3MICT
npodeciiiHoi TOTOBHOCTI 1HXKEHEPIB-NPOrPaMICTIB 10 TECTYBAaHHS MPOTPAMHOTO
3a0e3MeUeHHs], BU3HAYEHI HAyKOBO-METOJMYHI 3acaau ii GpopmMyBaHHS B yMOBax
He(OpMaIbHOI OCBITH.

3niiiCHEHUI aHalll3 Cy4YaCHUX BHUMOI J0 Mpo¢eciiHOl AISUIBHOCTI Ta
poeciitHOrO PO3BUTKY 1HXKEHEPIB-TIPOTPaMICTiB, iX KBamiiKaI[iiHUX KaTeropin
Ta (QYHKIIOHATBHUX OOOB’S3KIB, 3MICTY Npo(deciiHMX 3aBlaHb 3a PI3HUMHU
METO/IOJIOTISIMU 1 TUTIAMH TECTYBAaHHS Ha PI3HUX MOT0 €Tarnax, a TakKoX pe3yJibTaTu
npoBeneHoro cepen ¢axisiiib 3 TecTyBaHHs [13 piznux [T-komnaniit emMmipudHOTrO
JOCHIDKeHHS, Jajdu MIACTaBU Ui  BHUOKPEMJICHHS TaKuX CHeru(iuHuX
ocobmBocTel mpodeciitHol AiSIBHOCTI 1HXEHepa-nporpamicra 3 tecryBanns [13
sk: 1) mepBUHHA BIAMOBIZATBHICTh 32 SKICTh NMPOIYKTY HA BCIX eTamax Horo
pO3pOOKH, IO y CBOI 4YEepry BUMArae 3/1MCHEHHS aHalli3y Ta IPOBEICHHS
MaKCUMaJIbHOI KIJTBKOCTI mepeBipok [13; 2) meTacuctemMHuil xapakTtep — BUMarae
BiJl TECTyBaJIbHUKA MPOQECIMHUX KOMIETEHIIH SIK mporpaMicra (MaTu OCBIJ
mporpamMyBaHHs, 3HATH TPOTPAMHHUI KOJX), Tak 1 Oi3HEC-aHAJITHUKA, MEHEKepa
MPOEKTY (3HATH WOTO OpraHizaliiHy CTPYKTypy, MaTH OpraHizamiiHi Ta
KOMYHIKAQTHUBHI BMIHHS) TOINO; 3) HEOOXITHICTh 3MIMCHEHHS aHai3y HPOAYKTY 3
NEKITbKOX TMO3UIIN: 3 TOYKM 30py 3aMOBHMKAa HPOrPaMHOTO MPOIYKTY,

po3poOHuka I3, a Takoxk, - KOpuUCTyBadya MPOAYKTOM; 4) TBOpUUM XapakTep -



BUMara€ TIOCTIHHOTO TIOIIYKYy UUIAXIB TEpPEeBIpKU, ONTUMI3alli TECTOBOTO
MOKPUTTS, MPUUHSATTS PIIIICHb B yMOBaX HEBU3HAYEHOCTI.

[IpodeciitHa roTOBHICTh MaOYTHIX 1HXEHEPIB-MPOrPaMICTIB 3 TECTYBaHHS
[13 Bu3HAYeHa CHCTEMHUM yTBOPEHHSM, I1HTETPATUBHUM  OCOOHMCTICHO-
npodeciiiHuM SBUIIEM, IO € Pe3yJbTaTOM iX MUIECIPSIMOBAHOI, CIELIATBHO
OpraHi3oBaHoi MpodeciiHOi MIATOTOBKM B YyMOBaX HEMEPEPBHOI OCBITH, €
nepeayMoBo0  TpodeciiitHoi  KOMIETEHTHOCTI Ta BW3HAYA€ YCIINIHICTh iX
noAanbInoi mpodeciiHol AisIBHOCTI 1 MpodeciiHOro po3BUTKY. BoHa cKilamaeTbes
3 TakKUX KOMIIOHEHTIB $SK: 1) I[IHHICHO-MOTHUBAIIMHUM (BU3HAYAEThCA 1X
MOTHBALI€0 MPOdECIHHOI JISITBHOCTI Ta MOJANBIIOTO iX TPO(eECciitHOro po3BUTKY 1
HaBYaHHS, I[IHHICHUM CTaBJICHHSAM JO0 BUKOHAaHHS NPOQeCiHHMX OOOB’SI3KIB —
tectyBanHa [I3, chpsMOBaHICTIO Ha JOCATHEHHS KOMAaHIHOTO pe3yJbTaTy);
2) KOTHITUBHHH (BiJI3EPKATIOE CUCTEMY 3arajibHUX Ta CIEIliaIbHUX MpodeciiHux
3HaHb); 3) omepariiHO-AisIbHICHUN (CKIaTa€ThCs 3 TEXHIYHMX - BiIOOpakaroTh
3aBAaHHs/eTanu npodeciiHoi MisUIbHOCTI TecTyBaibHMKA [13 Ta HETeXHIYHUX
yMiHb - BIJOOpa)kaloTb BHUMOTHM JIO 1X MHCJEHHEBOI, KOMYHIKAaTHUBHOI,
PErYJISTUBHOI Ta METaNi3HABAIBHOI JiSJILHOCTI.

PesynbraTi 31iliCHEHOTO aHali3y 3apyOiKHOTO Ta BITYM3HSHOTO JIOCBITY
npodeciiiHoi TAroTOBKH, MaWOYTHIX-1HXEHEPIB MPOTrpaMicTiB A0 MNpodeciiHoi
JIISAJIBHOCTI B LIIOMY Ta J0 TecTyBaHHs [I3 30kpema, KOHTEHT-aHami3y ii
HOPMATHUBHO-TIPABOBOTO 3a0€3MEUYEeHHS, alii MiJCTaBU CTBEPKYBATH IMPO TaKe:
1) ii xapakTepHMMH O3HAaKaMd B 3apyODKHHMX 3aKJafiax BHUIIOI OCBITH €:
3a0e3nedeHHs (yHAaMEHTaNIbHOI Ta TEXHIYHOI MIITOTOBKK y TAPMOHINWHINA €THOCTI
3 IPAKTUYHUM HaBUYAHHSM — OTPUMAHHS CTYJCHTAMH IPYHTOBHOTO MPAKTHYHOTO
nocBiAy B crienianizoBaHux cdepax IT, y Tomy uucii - y cdepi tectyBanus 113;
MeTaIpeAMETHE CIPSMYBAHHS — PO3MIUPEHHS 3MICTY 3aBASKH CyMIKHUM Taly3sM
Ta cdepaMm AiSTBHOCTI (MEHEKMEHT, Oe3MeKa, TOPTiBIsL, Meldia TOIIO);
30pIEHTOBAHICTh HAaBUAJBHUX (HOPM 1 METOJIB HA BUPOOHUUYHUHN MPOIIEC PO3POOKU
[13, mo BuMarae mpoBeJeHHSI TEMATUYHUX JOCIHIKEHB, JIOKATbHUX Ta 3araJIbHUX

KBa3impoQeciiHUX MPOEKTHUX 3aXOJIB Ta 1H.;3a0€3IMEUeHHs ILIECIPSIMOBAHOTO



PO3BUTKY HETEXHIYHUX NpodeciiHuX 3HaHb Ta yMIHb CTYAEHTIB y MIpoOLeci
TPYIOBUX, MPOEKTHUX (OPM, KOMAHIHOI POOOTH, HABUYAIHLHUX Ta BUPOOHUYHX
NpaKTUK TOIIO; €()EeKTUBHE BUKOPUCTaHHS pecypcy HedOopManbHOI OCBITH:
OOOB’SI3KOBOCTI ~ MPOXODKEHHA TpUBajIoi BUPOOHMUYOI mpakTUku Ha [T-
OIANPUEMCTBAX; 2)y BITYM3HSHHX 3aKjIaJaX BHIIOI OCBITH CIIOCTEPIraeThes:
JIOMIHYBaHHSI TEOPETUYHOI, (PYyH/IAMEHTAJILHOT MIITOTOBKU HAJl MPAKTUYHOIO, IO
3yMOBJICHA Y TOMY YHCII 3aCTapuIiCTIO MaTepiaIbHO-TEXHIYHOTO Ta MPOTPAMHOTO
3a0€3MEeUYEeHHs]  OCBITHBOTO  IMPOIIECY; PUTIAHICTH  OHOBJIEHHS  OCBITHBO-
npodeciiiHuX mporpam, 10 3arocTproe MpoTUpiuysa Mix norpedoro [T-iHgycTpii y
KkBaTi(hikoBaHUX (PaxiBLSIX Ta HETOTOBHICTIO BUITYCKHUKIB 3aKJIaJ(IB BUIIOI OCBITH
710 poO6OTH B yMOBaX cydacHuX IT-kommaHiif; HeIOCTATHS 30PI€EHTOBAHICTD 3MICTY
HAaBYaHHS Ha IHIIOMOBHY (I€peayciM, aHIJIOMOBHY) IIJITOTOBKY CTYJI€HTIB;
HEJIOCTAaTHIM PiBEHb CHIBIpAIll 3aKJajiB BHUIIOI OCBITH Ta pOOOTOAABIIB, IO Y
MOEHAHHI 3  MpoOJieMaMH  MaTeplaJbHO-TEXHIYHOTO Ta  MPOTPAMHOTO
3a0€3IeUeHHsI OCBITHBOIO MPOIIECY, YCKIIAIHIOIOTh CTBOPEHHS HEOOX1THUX YMOB
JUIL  TIPAaKTUYHOI TIATOTOBKM  CTYJEHTIB; HEIOCTAaTHS CHPSAMOBAHICTH Ha
NIArOTOBKY MailOyTHIX (axiBLIB 10 AisUIbHOCTI y cnemianizoBanux IT-cdepax, y
TOMY uucil — tectyBanus [13.

[pyHTYIOYHCH Ha MOJIOKEHHSIX: TiaJEKTUYHOTO MaTepiaaizmy, mparMaTu3My
Ta KOHCTPYKTHUBI3MY K (Pi10cO(PChKOi METOI0JI0TIi MeAaroriyHOTO JOCHIKEHHS;
CHUCTEMHOTI'0, CHHEPreTH4YHOro, iHdopmMmaiiitHoro (mudpoBoro) miaxomiB, IO €
3arajJlbHOHAYKOBUMU METOJIOJIOTISIMH; JIISUTbHICHOTO, KOHTEKCTHOTO, TEXHIKO-
TEXHOJOTITYHOI0, KOMIICTCHTHICHOTO, OCOOHCTICHOTO Ta METAaKOTHITHBHOTO
MIIXOMIB, AKI € CHEIliaJbHO METOJOJIOTIYHUMH 3acajaMu, a TaK0XX BPaXOBYIOUYH
aBTOPCBKY  CTPYKTYypy mpodeciiHOi TOTOBHOCTI MaWOyTHIX  1H)XXEHEpIB-
nporpamicTiB 10 TtectyBanHs I[I3, cTBopeHa Ta OOIpyHTOBaHAa CTPYKTYpHO-
dbyHKIIOHATFHA MOJENb 1X TpodeciitHoi MiATOTOBKM B ymMoBax HehOpMalbHOT
OCBITH.

CtpykTypHO-hyHKIIIOHATBHA CKJIAMA€ThCS 3 TPHOX OJIOKIB: 1) MUIBOBOTO,

0 MPE3eHTYyE METy Ta 3aBAaHHsA MpodeciiiHOl MIATOTOBKM Ha JIBOX PIBHSIX —



dbopmanibHOi Ta HehOPMAIbHOI OCBITH, 2) 3MICTOBHO-TEXHOJOTIUYHOTO, SKHH
BHU3HAYAE MPUHIUIHN (3arajbHO IMEIaroriyHi Ta CHellianbHi), 3MICT, eTamnu, GopMu
Ta METOAW MIATOTOBKH, Ta 3) pe3yJabTaTUBHOTO, IO BHUCBITIIOE 1 KpUTEpii
(wiHHICHWH, 3HAHHEBUM Ta BMIHHEBUH ), TOKA3HUKH Ta PiBHI.

O6rpyHTOoBaHo, 110 mpodeciiHa MIATOTOBKa MaWOyTHIX 1HXEHEepIB-
nporpamicTiB 0 TectyBaHHs [I3 B yMoBax HedopMallbHOI OCBITH HaOHpae
e(eKTHUBHOCTI, SIKIO: pO3pO0JIeHA 1 peanTi3yeThCsl BIIMOBIIHA MOJEIh OCBITHBOTO
mporiecy, ska 3a0e3ledye IHTErpalilo Ta CHHXPOHI3aIlilo HehopMalbHOI 1
(GopMalIbHOI  OCBITH; 3alPOBAKEHO CIELIAIbHY TEOPETUYHY MIATOTOBKY,
30plEHTOBaHY Ha (hOPMYBaHHS OPIEHTOBHOI OCHOBHU JISTIBHOCTI 3 TecTyBaHHS 113;
OpraHi3oBaHO IMPaKTUYHY TMIJATOTOBKY Ha 3acajaXx MEHTOPCTBA; 3a0e3MeueHO
[IJIECIIPSMOBAHUN PO3BUTOK HETEXHIUHUX yMiHb (soft skills) maitOyTHiX (axiBIiB.

VY Xoml eKCrepUMEHTANFHOI TMEPEeBIPKH OTPUMAHO CTATUCTHUYHO 3HAUYIILY
pizHuIl0  Koe(illeHTIB  MpodeciifHoi  TOTOBHOCTI  MaWOyTHIX  1HXKEHEPIB-
nporpamicTiB 10 TecTyBaHHsA [I3 ekcrnepuMeHTanbHUX Tpyn A0 Ta TMICHA
BIIPOBA/DKCHHS IEJAaroriyHUX 3axoJiB, IO 3acBiquye Tpo e(EeKTUBHICTH
BU3HAYCHUX Ta 3alPOBAKEHUX HAYKOBO-METOAMYHHMX 3acaj iX MiATOTOBKHA B
yMOBax He(OpMaIbHOT OCBITH.

TeopernyHo OOIpyHTOBaHI W EKCHEPUMEHTAIBHO TEPEBIPEHI HAYKOBO-
METOAMYHI 3aCaJy MiArOTOBKYA MalOyTHIX 1HKEHEPIB-MPOrPaMICTIB A0 TECTyBaHHS
[13 B ymoBax HeopMaIbHOT OCBITH BIIPOBAIXKEHO B OCBITHIO IIPAKTUKY HA OCHOBI:
1) aBTopchkoro kypcy «OCHOBM TECTyBaHHS MPOTPAMHOTO 3a0€3TCUCHHSY;
2) IpakTHYHOI TIATOTOBKM Ha 3acajaX IHIUBIAyaJbHOTO Ta TIPYIOBOTO
MEHTOPCTBA 3a HAaBUAJIHHO-a/IANTAIlIMHOI 1 BUPOOHNYOKO ¢azamu; 3) TPEHIHTOBOI
pOrpamMu PO3BUTKY HETEXHIUYHUX YMiHb (« TpeHIHr-nu3ailH MUcIeHHs», « TpeHiHr
npodeciiiHoi KOMyHIKaIlii») Ta MiTamiB, 00 3a0e3MedyloTh aKTyali3alliio
MOTHBAIlIMHUX  pecypciB MaiOyTHiX (axiBHiB moa0 ix MpodeciitHoro
camopo3BUTKY B cdepi IT.

Knrouosi cnosa: npodeciiina miaroToBka, 1HKEHEP-TPOrpaMicT, TECTyBaHHS

MIPOTrpaMHOro 3a0e3rnedeHHs, MaiOyTHIN (axiBellb, HedopMaabHa OCBITA.



SUMMARY

Gura O. Preparation of future software engineers for testing in the
terms of non-formal education. - Qualifying scientific work on the rights of the
manuscript.

The dissertation on competition of a scientific degree of the doctor of
philosophy on a specialty 015 Professional education. - Zaporizhzhya National
University, Zaporizhzhya, 2021.

The dissertation investigates the problem of professional preparation of
future software engineers for testing in the terms of non - formal education. The
essence and content of professional readiness of software engineers for testing are
revealed and characterized, scientific and methodical bases of its formation in the
conditions of non - formal education are defined.

The analysis of modern requirements to professional activity and
professional development of software engineers, their qualification categories and
functional duties, the maintenance of professional tasks on various methodologies
and types of testing at its various stages, and also results of the carried-out
empirical research among software testing experts of various IT -companies, gave
grounds for highlighting such specific features of the professional activity of a
software engineer as: 1) primary responsibility for product quality at all stages of
its development, which requires analysis and maximum number of verifications; 2)
metasystemic nature — it requires professional competencies of a programmer
(have programming experience, know the program code), business analyst, project
manager (know its organizational structure, have organizational and
communication skills), etc.; 3) the need to analyze the product from several
positions: from the point of view of the customer of the product, software
developer, a user of the product; 4) creative nature - requires a constant search for
ways to test, optimize test coverage, make decisions in conditions of uncertainty.

The professional readiness of future software engineers for testing is

determined by systemic education, integrative personal and professional



phenomenon, which is the result of their purposeful, specially organized training in
continuing education, is a prerequisite for professional competence and determines
the success of their further professional activity and professional development,
consists of such components as: 1) value-motivational (determined by their
motivation for professional activity and their further professional development and
training, value attitude to the performance of professional duties - software testing,
focus on achieving team results); 2) cognitive (reflects the system of general and
special professional knowledge); 3) active-operational (consists of technical -
reflect the tasks / stages of professional activity of the software tester, and non-
technical skills - reflect the requirements for their mental, communicative,
regulatory and metacognitive activities).

The results of the analysis of foreign and domestic experience of
professional training of future software engineers to professional activity in general
and to testing in particular, as well as content analysis of its legal support, gave
grounds to state the following: 1) its special features in foreign higher education
institutions are: providing fundamental and technical training in harmonious unity
with practical training - students gain a solid practical experience in specialized
areas of IT, including the spere of software testing; meta-subject direction -
expansion of content due to related industries and areas of activity (management,
security, trade, media, etc.); orientation of educational forms and methods on the
production process of software development, which requires thematic research,
local and general quasi-professional project activities, etc.; ensuring the purposeful
development of non-technical professional knowledge and skills of students in
group, project forms, teamwork, training and production practices etc.; effective
use of non-formal education resources: mandatory long-term internships at IT
enterprises; 2) in domestic institutions of higher education there is: the dominance
of theoretical, fundamental training over practical, which is due in part to the
obsolescence of logistics and software of the educational process; rigidity of
updating educational and professional programs, which exacerbates the

contradiction between the need of the IT industry for qualified specialists and the



unwillingness of graduates of higher education institutions to work in modern IT
companies; insufficient focus of the content of education on foreign language
(especially English) training of students; insufficient level of cooperation between
higher education institutions and employers, which in combination with the
problems of material and technical and software of the educational process,
complicate the creation of the necessary conditions for the practical training of
students; insufficient focus on training future professionals to work in specialized
IT areas, including software testing.

Grounding on the provisions of: dialectical materialism, pragmatism and
constructivism as a philosophical methodology of pedagogical research; system,
synergetic, informational (digital) approaches, which are general scientific
methodologies; activity, contextual, technical-technological, competence, personal
and metacognitive approaches, which are specially methodological principles, as
well as taking into account the author's structure of professional readiness of future
software engineers to test software, the structural-functional model of their training
in non-formal education has been created.

The structural-functional model consists of three blocks: 1) target, which
presents the purpose and objectives of training at two levels - formal and non-
formal education; 2) content-technological, which determines the principles
(general pedagogical and special), content, stages, forms and methods of
preparation, and 3) effective, which highlights its criteria (value, knowledge and
skills), indicators and levels.

It is substantiated that the professional training of future software engineers
for software testing in non-formal education is gaining effectiveness if: an
appropriate model of the educational process is developed and implemented, which
provides integration and synchronization of non-formal and formal education; a
special theoretical training focused on the formation of an indicative basis for
software testing activities is introduced; a practical training on the basis of
mentoring is organized; purposeful development of non-technical skills (soft skills)

of future specialists is provided.



During the experimental research, a statistically significant difference in the
coefficients of professional readiness of future software engineers for testing of
experimental groups before and after the implementation of pedagogical measures,
which indicates the effectiveness of defined and implemented scientific and
methodological principles of their training in the terms of non-formal education.
Theoretically substantiated and experimentally tested scientific and methodological
principles of preparation of future software engineers for testing in the conditions
of non-formal education are introduced into educational practice on the basis of: 1)
author's course «Fundamentals of software testing»; 2) practical training on the
basis of individual and group mentoring at the adaptation and production phases;
3) training program for the development of non-technical skills («Thinking Design
Training», «Professional Communication Training») and metaphors that provide
updating of motivational resources of future professionals for their professional
self-development in the field of IT.

Key words: professional training, software engineer, software testing, future

specialist, non-formal education.
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