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Bapasa 1. Il. ®opmyBaHHSI TOTOBHOCTI 10 MPOQECiiiHOl MIAIbHOCTI MalOyTHIX
TeXHIKiB-TiporpamicTiB. — KBamidikariiina HaykoBa mparls Ha IpaBax pyKOIUCY.

Huceprariisi Ha 3100yTTs cTyneHs AokTopa (dimocodii 3a cnemianbHicTio 015 —
[Ipodeciitna ocBita (3a cremianizaiisiMa) B ramy3i 3Hanb 01 — Ocsita/llenarorika. —
HamionanpHuit aBiariiinuii yaipepcutet, Kuis, 2021.

Y nuceprarrii 3ampOTIOHOBAHO BHPIMIEHHS AaKTyallbHOI HayKOBO-TI€AAroriqHOi
npobsieMu (popMyBaHHSI TOTOBHOCTI JI0 MpoeciitHOl MiIsUTbHOCTI MallOyTHIX TEXHIKIB-
nporpamicTiB. [logaHo HOBe pO3B’sI3aHHS AKTyaJIbHOTO HAyKOBOTO 3aBIaHHS IIOJ0
TEOPETUYHOTO  OOIPYHTYBaHHSI Ta  E€KCHEPUMEHTAJbHOI  TEPEBIPKU  IUISAXIB
yIOCKOHANIeHH (OpMYyBaHHS TOTOBHOCTI MaMOyTHIX TEXHIKIB-IIPOTPaMiICTIiB 0
npodeciiftHOl 1sTBHOCTI.

Merta gocixKeHHs MOJISITa€ B TCOPETUYHOMY OOIPYHTYBAHHI Ta pO3po0I1Ii MoIel
(dbopMyBaHHS TOTOBHOCTI MallOyTHIX TE€XHIKIB-IIPOTPAMICTIB J10 TPOdeciitHOT TIsITBHOCTI
Ta B EKCIEPUMEHTAIIbHIN ii epeBIpIl.

Jns JoCSATHEHHS IIOCTaBJICHOI MeTH OyJio 3JIMCHEHO KOMIUICKCHHH aHai3
HAYKOBO-TIEIATOTIYHUX JKEPEN Ta BUOKPEMJICHO HANpPSIMH JOCITIKECHHS BHU3HAUEHOI
npobieMu 11070 (GOPMYBaHHS TOTOBHOCTI MaHOYTHIX TEXHIKIB-TIPOTPAMICTIB 10
npodeciiiHOro IsITBHOCTI; PO3KPUTO 3MICT 1 BHU3HAYEHI CTPYKTYpHI KOMIIOHEHTH
TOTOBHOCTI MalOYTHIX TEXHIKIB-TIPOTPaMICTIB J10 NpOo(eCIifHOI AISITBHOCTI; BUSBIEHO Ta
OOTpYHTYBAaHO TieJaroriyHi ymMoBW (HOpPMYBaHHS TOTOBHOCTI MaWOYTHIX TEXHIKIB-
IPOrpamicTiB y mpoiieci npodeciiHol MAroTOBKU A0 (axoBOi MISUIBHOCTI; BUSHAUYEHO
KpUTEpil 1 MOKa3HUKU Ta CXapaKTEPU30BAHO PIBHI FOTOBHOCTI MalOyTHIX TEXHIKIB-
POrpamicTiB 10 MpodeCiifHOl MisUTBHOCTI; pO3pO0JIEHO W OOIPYHTYBAHO CTPYKTYpPHO-
GyHKL10HATIBHY MOJIETh (hOPMYBaHHSI TOTOBHOCTI MallOyTHIX TEXHIKIB-IIPOTPAMICTIB /10
npodeciitHoOl MTISITHHOCTI Ta MEPEeBiPEHO 11 e(heKTUBHICTS.

HaykoBa HOBHM3HA O/ep:KaHUX Pe3yJbTATIB JIUCEPTALIHHOTO TOCIHIKEHHS
MOJISATaE y TOMY, TIO:

— ynepuie: c@opmMyIb08aHO ABMOPCbKE GU3HAYEHHS KIIOYOBOTO TOHSTTS

JTOCIIDKEHHSI  «20mOGHIicmb 00 npogecitiHoi  JisinbHOCMi  MAUOYMHIX  MexXHIKiG-



npocpamicmie», AK€ TIYMAuyuThCS SK IHTETPAaTUBHA XapaKTEepUCTUKa (axiBLs
(MaitbyTHROTO (DaxiBIs), MO y CBOEMY CKJIaJi MICTHTh METY, MOTHBAIIIO, 3HAHHSI,
CYKYITHICTh ()aXOBHUX 1 3arajJibHUX KOMIIETCHTHOCTEH (YMIHHS, HaBUYKHU Ta JIOCBiA) Y
rajy3i ajaropuTMizamii 1 mporpamyBaHHS Ta CHenu(pidHl OCOOWCTICHI SIKOCTI, SIKi
3YMOBJIIOIOTh 3a0€3IMEUYEHHsI JTOCATHEHHS! KOHKYPEHTOCIIPOMOXXHHUX PE3YJbTATIB IMpHU
BUKOHAHHI MpodeciitHol MISIBLHOCTI; 3 YpaxXyBaHHSIM CYYaCHHX BHMOT JIO OCBITHBOI'O
MIPOLIECY BUOKPEeMIIeHO Ta 0OIPYHMOBAHO TIEAATOT1YHI YMOBH (hOPMYBaHHS TOTOBHOCTI
MaiOyTHIX TEXHIKIB-MIPOTPaMICTIB 10 NPoQeciiHOl MISIBHOCTI; po3pobieHo Ta
a0anmosaHo 00 0C8IMHbLO20 npoyecy CTPYKTYpHO-(YHKIIIOHATBHY MOJIeTb (OpPMYyBaHHSI
TOTOBHOCTI MalOyTHIX TEXHIKIB-IPOTPaMICTIB A0 Mpo(eciiHOi MIsNIBHOCTI B yMOBax
KOJICJTKY;

— YMOYHeHOo 13 ypaxyBaHHAM cHeludIKA TIATOTOBKA MaWOyTHIX TEXHIKIB-
MPOrpamiCTiB y KOJEIKaX CYTHICTb, 3arajibHy CTPYKTYpYy 1 KpHUTepii TOTOBHOCTI
MalOyTHIX TEXHIKIB-IIPOTPaMICTIB 10 IPODECiiHOT TISATBbHOCTI;

— nO0AnbU020 PO36UMKY HaAOyau 3MiCT, (hopMu 1 MeToIu (POPMYBAHHS TOTOBHOCTI
MalOyTHIX TEXHIKIB-IIPOTPaMiCTiB 10 TPOdECiitHOT TIsITBHOCTI.

IIpakTH4yHe 3HAYCHHS OJCPKAHUX Pe3YJIbTATIB A0CIIIKEHHS MOJIATA€ B TOMY,
I10: 3aMPONOHOBAHI1 MEaroriyHi YMOBH Ta MOJIeNb (POPMYBaHHS TOTOBHOCTI MalOyTHIX
TEXHIKIB-TIPOTPaMiCTiB /10 MpodeCciiHOT AISITBHOCTI 3peai3oBaHl y TPaKTHUIIl MiATOTOBKU
daxiBiiB cepu mporpamMHOi iHXKeHepii y Kojemxax. CTBOPEHO Ta BIIPOBAKEHO B
OCBITHI/ TIPOLIEC HABYAJILHO-METOUYHE 3a0e3eueHHs (BIIpaBy, CUTYallliHI 3aBJaHHS,
JTUIAKTUYH] 1TpU, 3aBIaHHS JJISI CaMOCTIHHOI poOOTH CTYIEHTIB, JIOT1YHI 3a/adl Ta
KOMIUIEKC MPOOJIEMHUX MUTaHb) 3 1HXKEHEPIi MPOrpaMHOro 3a0e3neyeHHs; po3po0IeHO
JUISl TIEAroTiYHMX TPAIIBHUKIB KOJEIKIB HaBYAIBHUM MOCIOHUK «DopMyBaHHS
TOTOBHOCTI MalOYTHIX TEXHIKIB-IIPOTPAMICTIB 10 MPOQeCiiHOI AISIBHOCTD, B SIKOMY
3alpoNOHOBAHO AaBTOPCHKY METOJMKY MIJBHUILEHHS pPIBHA TOTOBHOCTI MalOyTHIX
TEXHIKIB-TIPOTPaMICTIB 10 MPpodeCciiHOl MISITBHOCTI Ta 3pO0JICHO aKIEHT Ha PO3BUTKY
€MOI[IHHO-BOJLOBUX SKOCTEH CTYIEHTIB, MOTJIMOJICHH] iXHbOI MOTHUBAIll] 10 HABYAHHS,

PO3BUTKY BMiHb KOMYHIKaLlii Ta iH.



VY aucepraiiiiHoMy JOCHIKEHH] BUSBIEHO 1 HAYKOBO OOTPYHTOBAHO Mearorivxi
yMOBH (OpMYBaHHSI TOTOBHOCTI 70 TpodeciiiHol AiSIbHOCTI MaiOyTHIX (axiBILiB y
rajy3i MnporpamyBaHHsS, JOTPUMAaHHS SIKUX CIPHUSE€ YCIIIMIHOMY OBOJIOJIIHHIO HHUMH
METOJIaMH 1 MPUHOMaMH aHATITHYHOI AISUTBHOCTL, POOUTH 1X OLIBII I[IJIECTIPIMOBAHUMH,
CaMOCTIMHUMHU, CIIPUSIE PO3KPUTTIO IXHBOTO (DaXOBOTO MOTEHIIIAITY.

Jlnst peanizalii meJarorivHUX yMOB CTBOPEHO Ta €KCIIEPUMEHTAIBHO MEPEBIPEHO
CTPYKTYpPHO-(PYHKITIOHAIBHY MOJIeTThb (POPMYBAaHHS TOTOBHOCTI MalOyTHIX TEXHIKIB-
nporpaMicTiB 10 TmpodeciiiHoi gisuibHOCTI. [lpu 1mboMy megaroriyHuii  mporec
PO3TISAAETHCA 3 TTO3UIIIN CUCTEMHOT0 MIIX0Y, 10 3a0e3neuy€e KOMIUICKCHHUM BILJIMB HA
(opMyBaHHS TOTOBHOCTI 1O PO(ECiitHOI AisIBHOCTI TEXHIKIB-IIPOTPaMICTIB, a TAKOXK
KOMIIETEHTHICHOTO, JisUTbHICHOTO, OCOOHMCTICHO 30pIEHTOBAHOTO, aKCIOJOTT4HOTO,
CcaMOOpraHi3aliifHOro Ta KBaJIIMETPUYHOTO M1XO1B, O COPHSIE IOETAITHOMY 1 TOBHOMY
JOCITIIKEHHIO HAYKOBO-TIEAAroriuHoi MpooIemMu.

Mopnenp sBise coboro cxemo-Tpadiune 300pakeHHsT pa3oM 13 TEKCTOBHM HOTO
OMHCOM Ta CKJIAJAE€ThCA 3 YOTHPHOX OJIOKIB: KOHIENTYaJbHO-IILTHOBOTO, 3MICTOBOTO,
OpraHi3aiiifHoO-poIeCyaIbHOTO Ta OIIHIOBAJIbHO-PE3YyJbTaTUBHOIO. Peanizaliisa Mmoaeni
Mae Ha MeTi epekTuBHE (POPMYBAHHS FTOTOBHOCTI MailOYTHIX TEXHIKIB-IIPOTPaMiCTIB 10
npodeciitHol TiTBHOCTI. Y SIKOCTI IHCTPYMEHTapito JJIsi OTPUMAHHS KUTbKICHUX JaHHUX
10/10 €PEKTUBHOCTI BIPOBAIHKEHHS CTPYKTYPHO-(PYHKITIOHAIBHOI MOIEJI1 BAKOPUCTAHO
KBIIMETPUYHY (DAKTOPHO-KPUTEPIAJIbHY MOJI€Th TOTOBHOCTI TE€XHIKa-MpOrpamicra /10
npodeciiiHol  JISIIBHOCTI, SKa CKIATAEThCS 3 I'SATH  (AKTOPIB: MOTHBAIIAHOTO,
KOTHITUBHOTO, JisJIbHICHOTO, €MOIIMHO-BOJILOBOTO 1 pedIEKCUBHOIO0. 3a JOMOMOTOI0
(aKTOPHO-KPUTEPIAIBHOTO MOJICIIIOBAHHSI OTPUMAHO YHWCIIOBI €KBIBAJICHTH OCHOBHUX
(dakTOpiB BILTMBY HA TOTOBHICTH JI0 MPOQECIHHOT NISUTHHOCTI.

VY nepmomy posaun aucepraiii «TeopeTuuHi 3acagm n0c/aizKeHHsT POOIeMHu
(opMyBaHHSI TOTOBHOCTI MaHOyTHIX TexHiKIB-porpamictiB a0 mnpodeciiiHoi
AiSUIBHOCTD» B pe3yibTaTi MPOBEACHOTO TEOPETUYHOTO aHai3y JJOCTIIKYBaHOI
npo0JieMH KOHCTAaTOBAHO, 1110 (OPMYyBaHHS TOTOBHOCTI A0 MPodeciiHOi MISUIbHOCTI €
HAWBAKJIUBIIINM CKJIATHUKOM (DaxoBOI MATOTOBKA MaiOyTHHOTO TEXHIKA-TIPOTPaMICTa,

110, CBOEIO YEProlo, 3a0e3neuye oro MoOUTbHICTh 1 KOHKYPEHTOCTIPOMOKHICTh HA PUHKY



npaili, A03BOJISIE HAWOLIBII MOBHO PO3KPUTH OCOOMCTICHO-TIpO(deciHHUN MOTEHIaN y
¢daxoBiii JiSUTBHOCTI, CIIMPAIOYUCH HA C(POPMOBaHI MiJ] 4ac HAaBYaAHHS KOMIETEHTHOCTI.
['0TOBHICTH MaiOYTHIX TEXHIKIB-TIPOTPaMICTiB JI0 podeciiftHOT AISATbHOCTI BUZHAYECHO SIK
IHTErpaTUBHY XapaKTepUCTHKY (axiBls (MailOyTHROro (paxiBlif), IO Y CBOEMY CKJaji
MICTHTh METY, MOTHBAIII}0, 3HaHHS, CYKYITHICTh (DaXOBHX 1 3aTaJIbHUX KOMIIETEHTHOCTEH
(YMiHHS, HABUYKH Ta JIOCBI) y Taly31 aJlrOpUTMIi3aIlii 1 MporpaMyBaHHs Ta crienudiuHi
0COOHCTICHI SIKOCTI, K1 3YMOBJIIOIOTh 3a0e3neYeHHS TOCSITHCHHS
KOHKYPEHTOCTIPOMOXKHUX Ppe3yJbTaTiB MpPH BHKOHAHHI MPOoQeciiHOl iSIBHOCTI.
BuzHaueHo, 1m0 CTPYKTYpHHMMH KOMIIOHEHTaMH TOTOBHOCTI MaWOyTHIX TEXHIKIB-
IPOrpaMiICTIB 10 MPOQPECIHHOI JISIBHOCTI € MOMUBAYIUHUL, KOSHIMUBHULL, eMOYIUHO-
801bOBUL, ONEepPayilHO-NOBeIIHKOBUU Ta pereKcusHuil KomnoHeHmu. 3poOJICHO
BHCHOBOK IPO T€, 110 AOCATHEHHS BUCOKOTO PiBHSA C(POPMOBAHOI TOTOBHOCTI TEXHIKA-
nporpamicTa 10 mpodeciitHoi JisITFHOCTI B1IOYBAETHCS B pa3i CTBOPEHHS CIIPUSTIUBUX
neJIarorivHuX yMOB JIJIst Horo pearizariii. Ha ocHOBI BUBYEHHS MI>KHAPOAHOTO JTIOCBITY 3
npodeciifHoi MIATOTOBKU MPOTPaMiCTiB JOBEJAEHO, 110 BaXKJIMBOI CKJIAJIOBOIO TaKoOi
MIJTOTOBKH € TICHA CHIBIpalls 31 CTEUKXOJACpaMU, 3ATy9eHHs] BUCOKOKBAII(PIKOBAHUX
CHEeUIaJICTIB-NPAKTUKIB, TOCIIAHUKIB y ranmy3l IT-iHaIycTpii, HAyKOBIIB, €KCIEPTIB 10
MIPOBENICHHS 3aHATh Ta BUKOHAHHS NMPAKTUYHUX 3aBJIaHb.

BusiBieHo cymepedyHOCTi, MO0 CTOATh Ha 3aBajl MOBHOIIHHOI MpodeciitHol
NIATOTOBKM KOHKYPEHTOCIPOMOXHUX TEXHIKIB-IPOTPamiCTiB, a TOMY HOTPeOyIOTh
HaraJIbHOTO BUPIIIEHHS; C)OKYCOBAHO YBary Ha po3B’si3aHHI POOJIEMHOTO 3aBJIaHHS —
3a0€3MeUeHHs BIJIMOBIIHOCTI 3MICTY, METO[IB OCBITHBOI AISUIBHOCTI CTYJIEHTIB THUM
MIHJIUBUM OCOOJIMBOCTSIM (DaxoBOi JTIsIIBHOCTI, SIKI 3yMOBJICHI Cy4aCHUMU BUMOTaMH.

Y  apyromy posaim auceptamii «HaykoBo-meTroanuHe OOIPYHTYBAHHA
(popMyBaHHSI TOTOBHOCTI MAaMOYTHIX TeXHIKIB-porpamictiB a0 mnpodgeciiiHol
AisIBHOCTD» OOTPYHTOBAHO TEAArOTi4HI YMOBH, pO3poOJeHO MOjenb (GopMyBaHHS
TOTOBHOCTI ~ MaWOYTHIX  TEXHIKIB-IPOTPaMICTIB 110 mpodeciiHOi  AiSTBHOCTI,
3alpONOHOBAHO 3arajibHy METOJUKY Ta HampsMu (OpMyBaHHS TOTOBHOCTI MallOyTHIX

TEXHIKIB-TIPOTPaMICTIB 0 MPOPECiitHOT MISTHHOCTI.



Tak, cTpykTypHO-(YHKIIIOHAIbHA MOJIeIh (POPMyBaHHS TOTOBHOCTI ManWOyTHIX
TEeXHIKIB-TIPOTpaMiCTiB 0 TpodeciitHol AISTBHOCTI CKIAAAETHCS 3 YOTUPHOX OJIOKIB,
KOXEH 3 KX Ma€ BIAMOBIAHE /10 TEOpli MOJECIIOBAHHS HAIOBHEHHS: KOHIENTYaJIbHO-
I[ITHOBOTO;  3MICTOBOTO;  OpraHi3amiiHO-TIPOIECYaJbHOTO  Ta  OI[IHIOBAJIBHO-
pe3yIbTaTUBHOTO.

KonnenrtyanpHO-IUIbOBUK  OJIOK  MICTUTh MeTy (edexTuBHe QopMyBaHHS
TOTOBHOCTI MaiOyTHIX TEXHIKIB-IPOTpamicTiB 10 mpodeciiHol TisIbHOCTI), I
(comianpH1, MICUXOJIOT14HI, TUIAKTUIHI, OCOOMCTICHI), TPUHIIUIH (3arajabHOANIAKTUYHI
Ta CIHELiaJIbHl) Ta METOJOJIOTIYHI MiAXOAW A0 (POpMyBaHHS TOTOBHOCTI MaillOyTHIX
TEXHIKIB-IIPOrPaMICTIB 10 MPOoPeCciiiHOI AISIBHOCTI; 3MICTOBHUI OJIOK, 110 BIATIOBIAAE 32
3MICT HaBYaHHS, NPEICTABICHUNA 3MICTOM MpoQeciifHOi MIATOTOBKM TEXHIKIB-
nporpamicTiB 1 nepenikoM komroHeHT OIIIl; opranizaniiiHo-pouecyanbHUl OJO0K
BI/IMOBIa€ 3a BUOIP ONTUMAJIBHUX TEXHOJOTIH, popM, METOIB 1 3acOOIB HaBYaHHS, a
OIIHIOBAJIbHO-PE3YIbTATUBHUN — BUSBISIE €(PEKTUBHICT, MIATOTOBKM  TEXHIKa-
porpamMicTa B MeKax 3arpOITIOHOBAHOT MOJIEII.

Jnst  Bu3HAueHHA  €(PEKTUBHOCTI  CTPYKTYPHO-(PYHKIIOHAIBHOI  MOJei
(opMyBaHHS TOTOBHOCTI MailOyTHIX TEXHIKIB-IIPOTPAMICTIB 10 TPO(eCiitHOT TIsITBHOCTI
SKICHI XapaKTePUCTUKU TOTOBHOCTI (hopmai3oBaHl 3a JOMOMOTOI KBaJIIMETPUYHOI
MoJiei.

J171s1 BUCBITIICHHS METOHOJOTIYHUX OCOOIUBOCTEH 1 MOKIIMBOCTECH ITOCHIIKCHHS
npobsieMu (popMyBaHHSI TOTOBHOCTI JI0 MpOoeciitHOl MisUTbHOCTI MallOyTHIX TEXHIKIB-
IPOrpamicTiB BUKOPUCTaHI HAHO1IbII €(PEeKTUBHI B KOHTEKCTI AOCTIIKYBaHOI TPoOIeMu
MemoO0on02iuHi nioxoou: aKClOJOTTYHHN, KOMIICTCHTHICHUMN, MISJIbHICHUM, CUCTCMHMI,
0COOHMCTICHO 30piEHTOBAHUM, CAMOOPTaHI3aAIINHIKN 1 KBAIIMETPUIHHM.

3anmpornoHOBaHO TApMOHIITHE 3aCTOCYBaHHS 3araJIbHOIUIAKTUIHUX 1 CIEIU(DIYHIX
Memooi8 HABUAHHA MAUOYMHIX MeXHIKIg-npocpamicmig: CTPATerii KOTHITUBHOTO
KOHQIIIKTY, METOy Bi3yasizalii nmporpaM, Ho0y/10BH MEHTAILHUX MOJEJEH, IHTEPB 10,
Bi3yaJIbHOTO MOJICITFOBAaHHS IIPOTpaM, BIPaB i3 MPOMyCKaMH, MapHOTO MPOrpaMyBaHHS,
MPOTrPaMHOTO HABYAHHS, METOJY BUPIMICHHS MPOQECiiiHO 30pIEHTOBAHMX 3aBaHb; a

TaKOX pI3HUX TPyl 3acobie mpodeciiHol MIATOTOBKM B MPOLECI AyJUTOPHOI Ta



103aayJUTOPHOI HaBYaJbHOI MISUIBHOCTI CTYACHTIB: BepOaJbHUX, HEBEpOAIbHUX,
KOMOIHOBAaHUX, HAOUHO-UTIOCTPATUBHUX, TEXHIYHUX, 1HPOpMAIiitHIX Tomo. Haibinbmn
¢(DeKTUBHUMHU CYYaCHUMH OCBIMHIMU MEXHONOo2iAMU B TIJATOTOBII  TEXHIKIB-
MPOTPaMICTIB  BU3HAHO TEXHOJIOTiII 3MINIAHOTO Ta JHWCTAHIIMHOTO HaBYaHHS,
CUTYaTHUBHOTO HaBYaHHS, TOCIIIHUIIBKOTO (€BPUCTUYHOI0) HABYAHHS.

TakuM YMHOM, BaroMol YMOBOIO €(EKTUBHOI MIJATOTOBKHM CYy4aCHOIO
KOHKYPEHTOCTIPOMOKHOTO TEeXHIKa-porpamMicra BU3HAYCHO 3aCTOCYBaHHS
IHHOBAIIIMHUX OCBITHIX TEXHOJOTIM SK MHUIECHPSIMOBAHOTO CHCTEMHOIO Habopy
npuiioMiB, 3aco0IB oOpraHizaiii OCBITHBOI MISUIBHOCTI, IO OXOIUIOE BECH IPOIIEC
HABYaHHS BiJl BU3HAYCHHS METH J0 OJICpKAHHS PE3YJIbTATIB.

VY mporieci aHaiizy HayKOBO-TIEAArOTIUHUX JKEPENl BUSIBICHO PAJNl 308HIUHIX I
BHYMPIWHIX Neda2o2iunux ymog, 1O 3I1ACHIOIOTh CYTTEBUM BIUIUB Ha (hOPMYBaHHS
TOTOBHOCTI MaWOYTHIX TEXHIKIB-MPOrpaMicTiB a0 TmpodeciitHoi misnmbHOCTI. Tak,
HAWOUIBII 3HAYYHIOI0 B KOHTEKCTI JOCIHIJKEHHS 30BHINIHHOI YMOBOIO € IIBHJIKHI
PO3BUTOK HAayKOBO-T€XHIYHOT'O MPOTpPeCy, IO 3yMOBIIOE HEOOXITHICTH MOCTIMHOTO
OHOBJICHHS  1HGOpMAaIIHUX TexHosorii. Haiibuipmr BaroMuMu  BHYTPIIIHIMU
MeJaroriyHiMU YMOBaMU BU3HAUYEHO: peati3allilo MDKIUCIUIUTIHAPHOTO HaBYAJIBLHOTO
KOMILICKCY, 10 3a0e3meuye pO3BUTOK HECIeIiani30BaHuX, HAANPOheCIHHUX HaBUYOK
(soft skills); ¢opmyBaHHs MOTHBaLil CTYACHTIB A0 IMiIBUIICHHS BIACHOI MPOdeciiHOol
KOMIIETEHTHOCTI; aKTHBI3Allll0 3aCBOEHHS 3HAHb, YMIHb 1 HABHYOK Ta PO3BUTOK
OCOOHMCTICHUX SIKOCTEH Yepe3 BHUKOPUCTAHHS I1HHOBAIIWHWUX TEXHOJOTIH HaBYaHHS,
CTBOPEHHSI BIAKPUTOTO mpodeciiHo 30pieHTOBaHOrO  1H(OPMAIIITHO-OCBITHHOTO
cepenoBuia Ta GopMyBaHHS pe(ICKCUBHOTO MUCIICHHS.

Y tperbomy pozmini «Xig Ta pe3yabTaTH JAOCTITHO-eKCIePUMEHTAIbLHOL
po0OTH» OINHKCAHO MPOUEAYPY BIPOBAKEHHS CTPYKTYPHO-(DYHKIIIOHAJTIBHOI MOJENl
TOTOBHOCTI MalOYTHIX TEXHIKIB-IPOTPAMICTIB 0 MPOQECiiHOI MIsITBHOCTI, METOIUKY
MPOBENCHHS TENaroriyHOTO E€KCIEPUMEHTY Ta 3IHCHEHO aHali3 OTPUMAaHUX
pe3ynbTaTiB. EKcnepuMeHTallbHE MOCTIIKCHHS TPOBEACHO B 4YOTHpU eTamu. Ha
nepmoMy (TArOTOBYOMY) €Tami BHUPINIEHO TakKi 3aBAaHHs: |) BU3HAYEHO HAYKOBO-

MCTO,Z[I/I‘IHI/Iﬁ arapar CKCrICpuMCEHTAJILHOIO I[OCJ'IiI[)KeHHH (HOCTaHOBKa MCTHU Ta 3aBJaHb



eKCIIEPUMEHTAIbHOI POOOTH; CTBOPEHHS IPOrpaMu €KCIIEPUMEHTY; pO3pO0Ka METOIUKU
BUMIPIOBaHHSA Ta OOpOOKM pe3yJbTaTiB €TaliB E€KCHEPUMEHTY TOIIO); 2) 3/1iCHEHO
B1I0Ip CTYJEHTIB /0 KOHTPOJBHUX Ta EKCIHEPUMEHTAJIbHHX TpyM; IPOoaHaTI30BaHO
OJTHOPITHICTH TPy, 33JITHUX B €KCIIEPUMEHTAIbHIN pOOOTI. 3) 1eTepMIHOBAHO HATIPSIMU
(kpuTepii), 3a SKAMH MOKHA BJOCKOHAJIMTH TOTOBHICTh MaWOyTHIX TEXHIKIB-
MPOTPaMICTIB IIUIIXOM YBEJACHHS JO IHBaplaHTHOI YAaCTHMHHU OCBITHBO-TPOQeciitHOl
IporpaMu BIAMOBITHUX HABYAIBHUX 3aHATH (CEMiHapiB, TPEHIHTIB, MPOEKTHUX POOIT,
MPaKTUYHHUX 3aHATh, 0€CI]T TOIIIO).

VY xomi apyroro (KOHCTAaTyBaJIbHOTO) €Tamy 3/1MCHEHO CaMOJ1arHOCTUKY Ta
JIarHOCTUKY PiBHS MpoQeciiHOi TOTOBHOCTI MalOYyTHIX TEXHIKIB-IPOIPaMICTIB 13
BUKOPUCTAHHAM MOOYJ0BaHOI (DAKTOPHO-KPUTEPIATbHOI MOJEN, B pe3yjibTaTl 4OTO
BU3HAYECHO AaKTyaJIbHH pIBEHb TOTOBHOCTI MaHOYTHIX TEXHIKIB-IIPOTPamiCTIB 10
npodeciitHol isITBHOCTI.

Ha tperpoMy erami BHOpOBa)KEHO Ta anpoOOBaHy AaBTOPCBKY CTPYKTYpHO-
(yHKLIOHATIBHY MOJENIb 1 METOAUKY (OPMYBAHHS TOTOBHOCTI MaWOyTHIX TEXHIKIB-
IporpaMicTiB 10 MpodeciitHol TISTIBHOCTI, B SKIM BU3HAYEHO HEOOXIJHI 3arajbHi Ta
npodeciifHO 3Hauylll 3HAHHS iXHBOI MPOdECiiHOT MISIIBHOCTI, 3HAHHS METOJUK 1
TEXHOJIOT1M TpPOo(deciiiHOro CTaHOBJIEHHS 1 PO3BUTKY, (QOpMyBaHHS B MalOYyTHIX
TeXHIKIB-TiporpamicTiB npodeciitnux HaBu4ok (hard skills), siki 3a0e3neuyroTs ycminHe
BUKOHAHHS (PYHKIIOHAIIBHUX OOOB'A3KIB, a TAKOXK YHIBEPCATbHUX HABUYOK MPOQeCciiiHOT
B3aemoii (soft skills). OcoOnuBuMii akieHT 3pO0JIEHO HA PO3BUTKY E€MOIIHHO-BOJIHOBHUX
SAKOCTEH CTyIEeHTIB-MallOyTHIX TEXHIKIB-IIPOTrpamicCTiB, MABUIIEHH] IXHbOI MOTHBALIIi 10
HAaBYaHHS, pPO3BUTKY BMIHb KOMYHIKalii Ta iH. [IpoBeaeHO KOHTpOJIBHHM 3pi3,
PE3YJIBTATOM SIKOTO CTaJI0 BUSHAYEHHS 3MiH, K1 BIIOYJIMCH Y TOTOBHOCTI 10 TpodeciitHol
JISTTBHOCTI B MAaOYTHIX TEXHIKIB-TIPOTPAMICTIB.

Ha yzaranbHioBalibHOMY eTamli EKCHEpHUMEHTY 3[1HCHEHO aHali3 pe3yJbTaTiB
EKCIIEPUMEHTAILHOT POOOTH, BU3HAYCHO IXHIO IOCTOBIPHICTH 1 3p00JIEHO OOTpyHTOBaH1
BUCHOBKM TIpO Tiearoriunuii edext. YTIpoBapKeHHsS Po3po0JIeHOT CTPYKTYpPHO-

GyHKIIOHATBFHOT MOJIEIl TOTOBHOCTI TE€XHIKa-Mporpamicra 10 mpodeciifHol MisITbHOCTI



3aCB1IYMIIO CBOIO JIOIUIbHICTE. B1710ynoCs cTaTUCTUYHO 3HaUYIe 3pOCTaHHS TOTOBHOCTI
3a 14 manpsamamu 13 19.

Po3pob6iena monenb 1 MeTouka (opMyBaHHS TOTOBHOCTI MalOYTHIX TEXHIKIB-
IPOrpaMicCTiB 0 MPOQECiiHOI TISIBHOCTI MOXKE OyTH BHUKOPHUCTAHOIO B KOJIEKax 3
MIJTOTOBKA TEXHIKIB-TIPOTPaMICTIB, IO CHPHUATUME SK IMIJABUIICHHIO €(EeKTUBHOCTI
OCBITHBOTO Tiporiecy y 3BO TexHIYHOro cHpsMyBaHHsS, TaK 1 BJOCKOHAJICHHIO
KOHKYPEHTOCTIPOMOXHOCTI BUITyCKHUKIB 3BO 3aranom.

Kio4oBi ciioBa: TeXHIKH-TIPOrpaMiCTH, TOTOBHICTh J10 MPO¢eCciiHOT TISITIbHOCTI,
(opMyBaHHS TOTOBHOCTI, 3aKJiaJ BHUIIOI OCBITH, MENAroriyHl YMOBH, CTPYKTYpPHO-

(G yHKI10HATIbHA MOJIENb, TPO(DECIiTHI KOMIETEHTHOCTI.

ABSTRACT

Varava I. P. Formation of future software engineering technicians’ readiness for

professional activities. — Qualifying research work (manuscript).

Thesis for a Doctor of Philosophy degree in Speciality 015 — Professional
Education (by specializations) in Knowledge Area 01 — Education/Pedagogy. — National

Aviation University, Kyiv, 2021.

The thesis suggests a solution to the urgent scientific and pedagogical problem of
forming future software engineering technicians’ readiness for their professional
activities. There is a new approach to solving a current scientific problem of theoretical
substantiation and experimental verification of ways to improve future software
engineering technicians’ readiness for professional activities.

The research aim consists in theoretical substantiation and development of the
model of forming future software engineering technicians’ readiness for professional
activities and its experimental verification.

To achieve the set aim, a comprehensive analysis of scientific and pedagogical
sources is performed and research areas to identify the problem of forming future software
engineering technicians’ readiness for professional development are detected. The

content and structural elements of future software engineering technicians’ readiness for



professional activities are disclosed and specified. Pedagogical conditions of forming
future software engineering technicians’ readiness for professional activities are revealed
and substantiated. Criteria and indicators of future software engineering technicians’
readiness for professional activities are identified, its levels are characterized. The
structural and functional model of forming future software engineering technicians’
readiness for professional activities is developed and substantiated, its efficiency is
verified.

The scientific novelty of the research results implies the following:

— for the first time: the author's definition of the key concept of the study "future
software engineering technicians’ readiness for professional activities" is formulated,
which is interpreted as an integrative characteristic of a specialist (future specialist) that
encompasses goals, motivation, knowledge, a set of professional and general
competencies (skills, abilities and experience) in the field of algorithmization and
programming and specific personal qualities, which ensure achievement of competitive
results when performing professional activities; pedagogical conditions for forming
future software engineering technicians’ readiness for professional activities are
determined and substantiated considering contemporary requirements to the educational
process; structural and functional model for forming future software engineering
technicians’ readiness for professional activities was developed and adapted for the
educational process at colleges;

— the essence, general structure and criteria of future software technicians’
readiness for professional activities are specified considering specific features of training
future software engineering technicians at colleges;

— the content, forms and methods of forming future software engineering
technicians’ readiness for professional activities are further elaborated.

Practical significance of the obtained research results involves the following.
The pedagogical conditions and model for forming future software engineering
technicians’ readiness for professional activities are applied to training specialists in the
field of software engineering at colleges. Training and methodological support (exercises,

situational tasks, didactic games, tasks for students’ independent work, logical tasks and



a set of problematic issues of software engineering) are created and implemented in the
training process. The teaching aid “Formation of future software engineering
technicians’ readiness for professional activities” developed by the author targets college
workers, describes methods aimed at enhancing the maturity level of future software
engineering technicians’ readiness for professional activities, and focuses on developing
students’ emotional and volitional qualities, enhancing their motivation for learning,
communication skills, etc.

The thesis also reveals scientifically substantiated pedagogical conditions for
forming future programming specialists’ readiness for professional activities, the
observance of which contributes to their successful mastery of analytical methods and
techniques, makes them more target-oriented, independent, and nurtures their
professional potential.

To realize the pedagogical conditions, a structural and functional model for
forming future software engineering technicians’ readiness for professional activities iS
created and experimentally verified. Concurrently, the pedagogical process considered in
terms of the system-based approach to provide a comprehensive influence on forming
future software engineering technicians’ readiness for professional activities. Besides,
there are applied competent-, activity-, personality-oriented, axiological, self-
organization and qualimetric approaches, which contribute to a stage-by-stage and
comprehensive study of the scientific and pedagogical problem.

The model represents a graphical image followed by its description and consists of
four Dblocks: concept-objective, content-related, organizational-procedural and
evaluation/result-oriented. The model aims to effectively form future software
engineering technicians’ readiness for professional activities. A qualimetric factor-
criterion model of future software engineering technicians’ readiness for professional
activities, which consists of five factors (motivational, cognitive, activity-oriented,
emotional-volitional and reflexive), is used as a tool kit for obtaining quantitative data on
efficiency of implementing the given structural and functional model. The factor-criterion
modelling allows obtaining numerical equivalents of the main impact factors for future

software engineering technicians’ readiness for professional activities.



Section 1 of the research — Theoretical principles of the problem of forming future
soft engineering technicians’ readiness for professional activities — provides theoretical
analysis of the problem under study and declares that formation of readiness for
professional activities is the most important component of future software engineering
technicians’ professional training, which, in its turn, ensures their mobility and
competitiveness on the labour market and allows revealing their personal and professional
potential to the fullest guided by competences acquired during their training. Future
software engineering technicians’ readiness for professional activities is defined as an
integrative characteristic of a specialist (future specialist) that encompasses goals,
motivation, knowledge, a set of professional and general competencies (skills, abilities
and experience) in the field of algorithmization and programming and specific personal
qualities, which ensure achievement of competitive results when performing professional
activities. It is determined that structure of future software engineering technicians’
readiness for professional activities covers motivational, cognitive, emotional-volitional,
operational-behavioural and reflexive components. It is concluded that achievement of a
high-level formation of future soft engineering technicians’ readiness for professional
activities occurs in case of creating favourable pedagogical conditions for its
implementation. Guided by international experience in professional training of software
engineering technicians, it is proven that close cooperation with stakeholders,
involvement of highly qualified practitioners, IT researchers, scientists, and experts in
conducting classes and performing practical tasks are important components of such
training.

There are contradictions hindering full-scale professional training of competitive
software engineering technicians and they need urgent solution. Solution to the problem
of ensuring compliance of the content and methods of students’ training with changeable
features of professional activities conditioned by current requirements is focused on.

Section 2 of the thesis — Scientific and methodological substantiation of forming
future software engineering technicians’ readiness for professional activities —
substantiates pedagogical conditions and suggests a model for forming future software

engineering technicians’ readiness for professional activities that contains a general



methodology and directions for forming future software engineering technicians’
readiness for professional activities.

Thus, the structural and functional model of forming future software engineering
technicians’ readiness for professional activities consists of four blocks (concept-
objective; content-related; organizational-procedural and evaluation/result-oriented) with
the corresponding content in compliance with the modelling theory.

The concept-objective block contains the aim (effective formation of future
software engineering technicians’ readiness for professional activities), objectives (social,
psychological, didactic, personal), principles (general and specific) and methodological
approaches to formation of future software engineering technicians’ readiness for
professional activities. The content-related block responsible for the training content
presents professional training of software engineering technicians and components of
their educational and professional programme. The organizational and procedural block
deals with selection of optimal technologies, forms, methods and tools of training, while
the evaluation/result-oriented block reveals efficiency of software engineering
technicians’ training within the proposed model.

To determine efficiency of the structural and functional model of forming future
software engineering technicians’ readiness for professional activities, relevant
qualitative characteristics are formalized using the qualimetric model.

To highlight methodological features and possibilities of researching into the
problem of forming future software engineering technicians’ readiness for professional
activities, the most effective methodological approaches are used within the framework
of the problem under study, namely: axiological, competent-, activity-, system-,
personality-orientated, self-organization and qualimetric ones.

Harmonious application of general-didactic and specific methods of training future
software engineering technicians is proposed, including cognitive conflict strategies,
visualization of programmes, creation of mental models, interviews, visual modelling of
programmes, exercises with omissions, pair programming, programmed learning,
solution of professionally oriented tasks. There are also various vocational training tools

applied to conducting in-class and extracurricular activities, including verbal, non-verbal,



combined, visual-illustrative, technical, and informational ones. Blending, distance,
situational and research (heuristic) learning technologies are the most effective for
training software engineering technicians.

Thus, application of innovative educational technologies as a purposeful system-
related set of techniques, means of organizing training activities that cover the entire
process from setting the goal to obtaining results is a prerequisite for efficient training of
modern competitive software engineering technicians.

After analyzing scientific and pedagogical sources, a number of external and
internal pedagogical conditions are identified as those having a significant impact on
formation of future software engineering technicians’ readiness for professional
activities. Thus, rapid scientific and technological advance, which causes the need for
constant updating of information technologies, forms the most significant external
condition for the current research. Essential internal pedagogical conditions include
implementation of an interdisciplinary educational complex enhancing development of
non-specialized, super-professional (soft) skills, formation of students’ motivation to
improve their professional competence, active acquisition of knowledge, skills and
development of personal qualities using innovative training technologies, creation of an
open profession-oriented informational and educational (information and scientific)
environment and formation of reflexive thinking.

Section 3 — Organization and results of the experiment — describes the procedure
of introducing the structural and functional model of future software engineering
technicians’ readiness for professional activities, methodology of the pedagogical
experiment and analysis of its results. The experiment is carried out in four stages.

At the first (preparatory) stage, the following tasks are solved: 1) the scientific and
methodological apparatus of the experiment is determined (setting the aim and objectives
of the experiment, creating the experiment programme, developing a methodology for
measuring and processing experiment results, etc.); 2) selection of students to form
control and experimental groups is carried out, uniformity of groups involved in the
experiment is analyzed; 3) directions (criteria) aimed to improve future software

engineering technicians’ readiness are specified by introducing relevant classes



(seminars, trainings, project works, practical classes, conversations, etc.) into the
invariant part of the educational and professional programme.

The second (ascertaining) stage involves self-diagnostics and diagnostics of the
level of future software engineering technicians’ professional readiness through
application of the built factor-criterion model, which results in determination of the actual
level of future software engineering technicians’ readiness to professional activities.

At the third stage, the author’s structural and functional model and methodology
for forming future software engineering technicians’ readiness for professional activities
are introduced. The model identifies necessary general and professionally significant
knowledge of their professional activities, mastery of methods and technologies of
professional development and improvement, formation of professional (hard) skills to
ensure successful fulfillment of functional duties, as well as universal (soft) skills of
professional interaction. Particular emphasis is placed on developing future software
engineering students’ emotional and volitional qualities, increasing their motivation for
learning, enhancing communication skills, etc. A control cut is carried out to determine
changes observed in future software engineering technicians’ readiness for professional
activities.

At the summarizing stage of the experiment, the results of the experiment are
analyzed, their validity is determined and substantiated conclusions about the pedagogical
effect are drawn. Implementation of the developed structural and functional model of
software engineering technicians’ readiness for professional activities has proven its
expediency. There is a statistically significant increase in software engineering
technicians’ readiness for professional activities in 14 areas out of 19 observed.

The developed methodology for forming software engineering technicians’
readiness for professional activities can be used at colleges for training software
engineering technicians, this improving efficiency of the academic process at higher
educational technical institutions and enhancing graduates’ competitiveness in general.

Keywords: software engineering technicians, readiness for professional activities,
formation of readiness, higher educational institution, pedagogical conditions, structural

and functional model, professional competences.
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