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emotional response, which arises under the influence of deep feelings during reading and analysis of
works of art.
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AHATNI3 NIAXoAaiB AnA NiarotoBku ®AXIBLIB
3 IHXKEHEPII MPOrPAMHOIO 3ABE3MNEYEHHA

Y ecmammi posensuymo axmyansny npooaemy popmyeanns nioxodis 00 nio2omosxu gaxisyis 3
iHotcenepil npoepamuoeo sabesnedenus. Ll npobrema cmasumov BUKIUKU neped SUUOHO OCBIMOK0 i
nompebye ananizy ma nepeisdy neodazociuHux nioxodie ma MexHOA02I 3 Memoio Nid8ULeHHs
echexmusrnocmi nidcomosku [T-gaxieyie 3 Yybo2o HanpsaMy.

Hokasano, wo nio2omoeka 3 I[HMCEHEPII NPOSPAMHO20 3a0e3nedeHHs Mae @Qopmysamu
Hacamneped KOMHEMEHMHOCmI, SKi € Xapakmepuumu OJsl 6CIX IHJICeHepi8 3 NPOSPAMHO20
3a6e3neyenns 8 ix npoghecitinitl OisIbHOCHI.

Memoio Oocnidocenns 6yn0 susuUmMU ma NpoaAHAizysamu nioxoou 00 nid2omosxu gaxieyie 3
iHoICeHepil npocpamHo2o 3abe3nedentss ma NoOANbUUM BUPODTIEHHAM OA308UX PEeKOMeHOaYil O
PO3pObHUKIE MA BUKIAOAYI8 KYPCI8, Wo susdaiomves gaxisysmu oanozo Hanpsmy. Cpopmynvosano
PEeKOMeHOaYil, Wo MICMSIMb ANCIUBI BUCHOBKU 3 AHALIZY 0A2AMbOX 0CBIMHbLO-NPOQDECIHUX NPOcPaAM
(OIIIl) ma moocymv bOymu xopuchumu 0as eukopucmamnus npu pospooyi OIIll ma suxnadauis
OCHOBHUX KYPCI8 0AHO20 HANPSIMY NEIO20MOBKU.

Cnio  3azHauumu, wo HA OOCHIONCEHHS | NPAKMUKY 8 2any3i IHJCeHepii NpozpamHozo
3abe3neyenHs GNIURAIOMb K 11 6A308i NONONCEHHS 8 THoOpmamuyi, max i I CManoGIeH sl 8 KOCMI
camocmiiinoi  indceneprol  Oucyunninu. OCKIIbKU NepeBaMcHa YacmuHa OOCTIONCeHb Yy  2any3i
NPOSPAMHOT THIICEHEPIT NPORAOSIMbCS HA (haKyIbmemax yu Kagheopax iHopmamuxi, mo 8ION08IOHO
HABUANBHI NpOCpaMu 3 IHICEHEPI] Npocpamno2o 3a0e3nedenHs: maKoic, po3poonsiomvbcsi SIK Ha
Gdaxynememax, maxk i HA HaeUANLHUX Kapeopax. Omoice, ysi OUCYUNIIHA MONHCEe PO32TSLOAMUCS SIK
iHJICEHepHa 2a1y3b, U0 MAE MICHIWMI 368 'S3KU 3 THHOPMAMUKOIO, HINC THULE THICEHEPHT 2aTY3i.

Taxum uurom, OOCHIONCEHHsT e8OMOYIT ma AHANI3 PIZHUX NIOX00i8 00 NIO2OMOSKU (axieyis 3
iH2ICEHePIl NPOZPAMHO20 3a0e3NeUeHHs HAOANO MONCIUBICINL CHOpMYTIOsami OA3081 peKoMeHOayil
0151 pO3POOHUKIE A BUKIAOAUIB KYPCIB, SKI 8UBUAIOMBbCSL NPU NI020MO8YL (haxisyie 3 0aH020 HaNPsmy.

Knrouosi cnoea: indcenepia npocpamuo2o 3abesnedeHns, KOMNemeHmMHICHUL nioxXio, 0ceimHbo-
npogeciiina npocpama, niocomosxa IT-¢ghaxisyis, pexomenoayii pospoOHUKaAM, HABYATLHULL NIAH,
CUHepzemuyHUlL echekm, NPOeKMHO-OPIEHMOBAHT KYPCU.

BupiweHHs npobrnemn nigrotoBkn (paxiBuiB 3 iHXeHepii nporpamHoro
3abe3nedeHHs € akTyanbHUM Ta NEPCNEKTUBHUM HAMPSMOM, LLO CTaBUTb CEPUO3HI
BUKNNMKM nepeq 3aknagom BULWOI OCBITM Ta BMMarae peTenbHOro Bubopy
negaroriMyHMX TEXHOSON N Ta AOCNIMAKEHHA BMMMBY Bif iX BUKOPUCTAHHS.

IHXKeHepia nporpamMHoro 3abesneydeHHst € No CyTi iHXEHEPHOK creuianbHICTIo.
MigroToBKa 3 4aHOT crneuianbHOCTi Mae BKOYATU XapakTEPUCTUKN, AKi € BaxaHnMm
AN1A BCiX NporpaMHmMX iHxeHepiB B TX nNpodpecinHin gisneHocTi. [Jo HMX BigHEecemo
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TaKki:

— MpUAMaTN PS4 pilleHb, peTenbHO OLUiHIOYM anbTepHaTuBuM Ta BUbMpaTn
ANs pilUeHHsa TakviA nigxid, Wwo € onTuManbHUM B AdaHi 3adadi i3 BpaxyBaHHSM
ICHYKOUYOrO KOHTEHTY;

—B Mipy MOXNIMBOCTEN, npauloBaTtM 3 BUKOPUCTAHHAM BUMIPHOBAHMUX
KINbKICHUX XapakTepuCTUK, BAOCKOHanioBaTM 4YM YTOYHIOBATU iCHYHOMI MeToau
BMMIipIOBaHb Ta 3a HeobXiaHOCTI ByayBaTn HabNWXKeEHi PO3B’'sA3KM Ha OCHOBI A40CBIOY
Ta eMMiIPUYHUX JAHUX;

— HagaBaTM OCOOMMBOrO  3HAYEHHS  BUKOPUCTAHHK  AUCLUMNMIHOBAHOMO
npouecy npu 34INCHEHHI NPOEKTY i PO3yMITU BaXNMBICTb NUTaHb edIEKTUBHOT
opraHisauji KomaHgHoT poboTK;

— BigNOBIAATU 3a BUMKOHAHHA LUMPOKOrO CMNEKTPY 3ajad, MoYvMHaum 3
JOCHiIKEHD, PO3pPOONEHHS, NPOEKTYBaAHHS, BUPOOHMUTBA,  TECTYBaHHS,
BNPOBaXXEHHA, eKkcrnyaTtauii Ta ynpasriHHg, npogakaMu, KOHCYNbTyBaHHAM Ta
HaBYaHHAM;

—Yy TMpOLECi BUKOHAHHSA CBOIX OOOB'AI3KIB LUMPOKO BUKOPUCTOBYBATMH
iIHCTpYMeHTanbHi 3acobun, OCKinbkn, BUGIp Ta BUKOPUCTaHHS BigNOBIAHMX 3acobiB €
TaKOX BaXXMBUM MUTAHHAM;

— o06’eagHyBaTMCa B NPOECINHI CNifbHOTU, CMPUATM PO3BUTKY CBOET ranya3i
LLUMASIXOM PO3P0oBKM Ta BMPOBaMKEHHA PEKOMEHAAUin, CTaHaapTiB, aTtecTauinHmux
ANPWHLWNIB, AieBUX MigXOa4iB.

Mpobnema KpUTUYHOrO BMAMBY SIKOCTI i BApTOCTi NporpaMHOro 3abesnevyeHHs
Ha CyCnifbCTBO CbOrOAEHHA POBUTb OCOBNMBO BaKMMBUM NUTAHHA MOOYA0BM
HaBYanbHWUX MMaHiB 3 iHXeHepiT NporpaMHoOro 3abesneveHHs, Ha BigMiHY Bif, iHLLMX
iHXeHepHux nporpam. OCKinbKkn, opieHTauis Ha 0COBUCTICHI Ta NpodbecinHi iHTepecu
CTYOEHTIB € OOHMM i3 NPIOPUTETHUX 3aBOaHb BULLOT OCBITM YKpaiHW, NUTaHHS
BMOOPY i (hopMyBaHHA 3MICTy KypciB Ons MiArOTOBKM ManbyTHiX daxiBuiB 3
iHXEHepiT NporpaMHoro 3abea3neyvyeHHs € Ha vaci.

OaHuM i3 nonepeaHix AOKYMEHTIB, WO mMaB 00’eqHyto4e 3HAYEHHA AN OCBITU
3 KOMITHTEPHUX Hayk Oyna mogenb HaB4yanbHoro nnaHy ACM (Association for
Computing Machinery), wo saBunocs pesynbtatoMm pobOTM 3HAYHOI  KifIbKOCTI
ghaxiBuiB i rpyn, SKi CNpuAnu CTaHOBMEHHI iHJOpMATUKM Ta iH(popMaLuinHuX
TEXHOMOrin, 3aBAdAKM YOMY [OECATKA TUCAY BUMYCKHWKIB YHIBEPCUTETIB CTanu
npodecinHnmmn po3pobHMkamm nporpamHoro 3abesnedeHHs [1-6]. Y poboti [7]
NpoBedeHO OOCHiMKEHHS OO0 CTaHy OCBITHIX pecypciB Of1s1 BUBYEHHSA OKpPEMMX
MUTaHb iHXEHEPIT NporpamHoOro 3abesneyeHHs, a TakoX LiNICHAX OHManH nporpam
Ana nigrotoBky paxiBuiB gaHoi ranysi. 3HadHa yBara, npugineHa MeTogudHUM
acrnektam HaB4YaHHA 6a30BMX TEXHIYHUX AucumniiH mManmbyTHix IT-daxiBuiB vy
KOHTEKCTI  MixXgucumnniHapHoro nigxogy B poboti [8]. Mopgenb cuctemun
POpMyBaHHSA TEXHIYHOT KOMMETEHTHOCTI MambyTHiX daxiBuiB 3 iHGOpMaUiNHMX
TEXHOJSIOr B yMOBaX MPOEKTHOro HaBYaHHA HAaBOAUTLCA B AoChimKeHHi [9].

Ha cborogHi, B YKpaiHi gitouMm € cTaHgapT BULLOT OCBITM 3a cheuianbHiCTIo
121 «IHKeHepia nporpaMHoro 3abesnedeHHsi» Onsa nepworo (6akanaBpCbKoOro)
piBHA OCBIiTW, 3aTBepaKeHnn MiHICTepCTBOM OCBITU i Haykm YkpaiHn 29 >XOBTHS
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2018 poky [10].

MeToro gaHOro gocnigkeHHs Oyno gocniguty pisHi nigxogm OO MiArOTOBKW
daxiBuiB 3 iHXeHepil nporpamMHOro 3abes3nedyeHHs Ta BUMpoOMTM ©a30BI
pekomeHaauil aons po3pobHMKIB Ta BMKNadadiB KypcCiB, IO BUBYAKTLCA MpU
niaroToBuji haxiBLiB 3 4AHOIO HANpPAMY.

AKWO NUTaHHA «LWOo BUKagaTu 3 iHkeHepii nporpaMHOro 3abesneyeHHs» €
BMBYEHUM | cTaHgapTusoBaHmm [10], TO nuTaHHA «sK BuKnagatu» noTpebye
CEPVMO3HOro AocnimgkeHHa. BnacHuin negaroriyHWMin  JoCBig | aHania HayKoBO-
METOOWYHOI NiTepaTypy anyM Ham 3MOry BUOKPEMWUTW OCHOBHI pekoMeHaauii ans
PO3PO6HMKIB HaBYamnbHUX MNaHiB i3 iHXeHepil nporpamHoro 3abe3neyeHHs Ta
BMKI1aZadiB OKpeMUX KypCiB:

1. PO3pobHUKU  HaeyYarbHUX rnaHie | euknadadi marome  805100imu
docmamHiMu  3HaHHAMU ma 0oceidoM y 8i0roeiOHUX 2asny3six | po3yMimu
XxapakmepHi ernacmusocmi rpo2pamMHoI iHXeHepil. [Jo uboro BiAHECEMO HASBHICTb
3HaHb 3 NPOrpamHoOT iHXeHepil B 6inbLUOCTi i rany3en, JOCTaTHIN JOCBIL NPaKTUYHOT
pobOTKN, BWU3HAHHS BRACHUX 3HaHb Yy Cepi NporpamHoi iHXeHepil, HasBHICTb
nybnikauin HaykoBO-METOAUYHMX Npaub, MOCTINHE O3HAMOMITIEHHA 3 HOBUMW
npeaMeTHUMK  0obnactamu, HasiBHICTb MOTMBaUii  ANd  NOTPMMKUA  BUCOKOI
06i3HaHOCTiI MPO OCTaHHI PO3PO6KM 3 4aHOT ANCUUMNIHW.

2. Po3pobHuKu Hag4arbHUX riraHie i suknadadi Marome MUCIIUMU 8 mepMiHax
KiHUego20 pe3yribmamy. Pe3ynbTatm HaB4YaHHA MOBUHHI BPaxoByBaTUCA | Mpu
BMKITaZaHHI OKpeMux KypciB. CrnpsAMOBaHICTb Ha KiHUEBWUA pe3yrbTaT AOMNOMOXe
BMKIlaZady po3MillyBaTu B HaBYarbHMX MraHax TiNbKW peneBaHTHI maTepianu Ta
3abe3neuntb MOro BUKMNAAaHHA HanNEeXHMM 4YMHOM 3  BIiAMOBIAHMM  pPIBHEM
aetanisauii.

3. Po3pobHUKU Hag4asribHUX rraHie Maromb rnidmpumyeamu banaHCc Mix
Mo8HOMOK Mamepiany ma 2Hydkicmio rnobydosu Kypcie, Hadarodu euKradayam
npocmip Ons iHHoeauili. B uinomy He cnig [onyckaTu 3HWXKEHHS PIBHA BMBYEHHS
NOrNMUBIEHOr0 TEXHIMHOrO YW MaTeMaTU4HOro MaTepiany, OCKiIfIbKM BUBYEHHS
AQHOro martepiany Ha pobo4yomy Micui Byae 3aTpyapKeHNM.

4. Binbwicme KMO4Y08UX KoHUenuid, npuHyunie, i npobnem npoepamHor
IHXXeHepii HeobxiOHO euknadamu SIK HAaCKpi3Hi memu rpomsieoM 8Cb020
HagyaribHO20 rnaHy Ons ¢bopMyeaHHs y CcmyOeHmie I[HXeHepHo20 ckrnady
MucrieHHs. [eski TeMn nporpamMHOi iHXeHepii OOouiNbHO po3nodinsaTy Mo pi3HUM
KypcaMm HaB4anbHOro nnaHy. PaHHi Kypcu MNOCnyroBytoTb BCTYMOM OO TeMu, a
HACTYMNHI KypCW 3aKpinmioloTb Ta PO3LLMPAIOTb OTPUMaHI CTyAeHTaMu 3HaHHA. TyT
HeobXigHO, TakoX, nepeadayunTn Kypcu, Lo 3abes3neyyoTb nornmbneHe BMBYEHHS
JaHoi TEMW.

5. BusyeHrHs1 desikux mem rnompebye rneeHo20 pieHs1 rid20moeKu, momy 80HU
Matomb 8uknadamucsi brniuxde 00 3aeepuwieHHs1 HagsyaribHoz20 rnaHy. OTtxe,
HeobxigHO nepeabaynTn BUKNAgaHHA MaTepianiB, sKi CNpUsioTb POPMYBaHHIO
3PINoCTi y CTyAeHTIB Ha Binbll paHHiX cTagisx. PEkoMeHayeTbCs NPoOYMTaTX BCTYMHI
Kypcn sIKOMOra paHille B MnpoLeci HaB4YaHHS, NpOTe B TOW Xe 4ac, BigKrnacTu
BUKNagaHHS OCHOBHOI YaCTUHU MaTepiany sikomora nisHiwe. Ha noyaTkoBomy eTtani
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HaBYaHHA CTYOEHTIB HeobXigHO, TaKOX 3HANOMWUTU 3 «CKIMagHUMKW» 3agadvamu
NporpamMHoiI iHxkeHepii. [Nprknagammn Takux 3agad MoXyTb OyTu 3agadi, NoB’si3aHi 3i
3MiHHUMM BUMOramu, 3agadi PO3yMiHHS i 3MiHW ICHYHOUMX BEMMKUX CUCTEM, | poboTa
B BenuKin rpyni Ta iH. Lle gae 3amory po3BuHYyTU y CTYAEHTIB PO3YMiHHS 3HAYYLLOCTI
Taknx obnacremn 3HaHb, SIK MNPOLEC, SKICTb, €BOMOUIA Ta MEHEPKMEHT OO NOYaTKy
BUBYEHHS LIX obnacTen.

6. CmydeHmu maromb 8U84YUMU SIKYCb MeeHy rpedmemHy obracmsb, sika He
gi0HocumMbCs1 00 rpoepamMHoI iHxeHepil. OCKINbKN NepeBakHa YacTuHa JisiNbHOCTI B
rany3i nporpamMHoOi iHXeHepil, noB’d3aHa 3 MOWYKOM pileHb Ansd 3adad B
KOHKPETHUX NPeaMETHMX 0bnacTax, WO He BiAHOCATLCA 40 NPOrpamHoi iHXeHepIT,
TO B HaBYamnbHOMY MfaHi HeObXiAHO nepenbaynTn BMBYEHHSI CTyAEHTaMu OfHiel
abo KinNbKOX «30BHILLHIX» NpegMeTHUX obnacten. BuByeHHA gaHoOro matepiany He
TiNbKWM HagacTb CTyOEeHTaM 3HaHHSA, SKi BOHW 3MOXYTb 3aCTOCYBaTU 00 BUPILLEHHS
3afjady nporpamMHOi iHXeHepil, ane " HaByuTb iX TepMiHonorii i npouecam,
npuTamaHHUM AaHin npeamMeTHin obnacrTi.

7. CmydeHmu maromb ompumMamu MeeHi Hasu4YKu, WO 8uxo0simb 3a MeXi
npoepamHoI iHxeHepil. Taki HaBu4kM HabyBalTbCA NepeBakHO Ha npakTuui. Lle:
KPUTUYHE MUCREHHA — HabyTTs HeobXigHMX 3HaHb, HABMYOK aHanidy Ta MeToAiB
edOeKTUBHOI OLiHKW; OLHKa i BIACTOIOBAHHA OTPUMAHUX 3HAHb — CTYAEHTWN MOBUHHI
PO3YyMiTN OBMEXKEHICTb CydaCHMX 3HaHb 3 NPOrPaMHOI iHXKEHepIT i HaNPAMKN, B AKMX
Ui 3HaHHSA MarTb PO3BMBATUCS; YCBIAOMMNEHHS BNACHNX OOMeEXeHb — CTYAEHT Mae
3HaTK, WO npodpecioHann 4acTo BAAKTBCA [0 KOHCYNbTYBaHHA B iHWKX
npodpecioHanis, a TakoX YCBIAOMWUTM nepeBarn KoMaHgHo! poboTu; edekTMBHa
KOMYHiKalis — CTyOeHTM MNOBUHHI HaBYUMTUCA eqeKTMBHO OBMiHIOBaTUCA
iHpopmauieo pisHuMK cnocobamu, MUCbLMOBO, NPWU MNPOBEAEHHI Mpe3eHTauin,
AEMOHCTPALi BriaCHUX i YyXXUX MporpamMHuX po3poboK, a TakoX nig Yac pisHUX
obroBopeHb; eTudHa i npodecinHa noBefiHka — CTYAEHTM MakTb HaBYMTUCS
KOHTPOOBaTK BiOMOBIAHICTL CBOET AisANbHOCTI HOPMaM €TUKKU, KOHIAEHUINHOCTI i
Gesneku.

CTyoeHTM MOXyTb 3acBOITU AdaHi HaBuMykM Ginbll  edekTMBHO npu  ix
MOCTINHOMY BUWKOPWUCTAHHI B rPYynoBMX MpOeKTax, nMCbMOBUX poboTax i
CTYOEHTCbKUX Npe3eHTaLisiX.

8. CmyOeHmam HeobxiOHO nfpuwenumu rnpagHeHHss 00 HagYaHHS |
camopo3dsumky. Ockinbku 6Ginblua YacTMHa TOro, WO BMBYAETLCA — 3MIHUTLCHA
NpoTsroMm ManbyTHBOT NPOdECIMHOT AIANBHOCTI, TO BKpan BaXIMBO, LWOO CTyaeHTH
po3BMBanuM B COBi HABUYKN MOCTIMHOMO PO3LUMPEHHST BNACHNX 3HaHb.

9. lpoepamHa iHXeHepis nosuHHa euknadamucs, sK OucyurniHa, skKa
opieHMyembCs Ha eupileHHs1 npobrem. YcBigoMmneHHs aaHoro dpakty AONOMOXe
CTy4EeHTaM pauioHanbHO NigX0AMTU OO NPOLECY HaBYaHHSA, NOMNErwnTb PO3yMiHHSA
mMaTepiany | [OOMNOMOXe OUiHUTW  BIAMOBIOHICTE  MaTepiany Uuinsam  Kypcey.
MoMnNKoBMM € (POKYCYyBaHHA BWHSTKOBO Ha TEXHIYHMX npobnemax, wWo B
nodanblUOMy NPU3BOAUTL A0 CTBOPEHHS HENPUAATHUX OO0 BMKOPUCTAHHA CUCTEM.
HaBuukn BUpilLEHHA NPOONEM HaMKpaLMM 4YUMHOM PO3BMBAKOTLCA MPW aHanisi
npuknagiB i po3B'dA3Ky HaBYanbHUX 33gad  nig 4Yac nPakTUYHUX 3aHATb.
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[eMOHCTpaujisi po3B’'si3Ky Ha ekpaHi BuKnagadyeM sBNSAETbCA HeobxigHow, ane
HEAOCTaTHBOK YMOBOK PO3BUTKY HEOBXIOHMX HABWMYOK, TOMY CTyLeHTam NoTpibHO
AaBaTy 3HAYHY KiNbKiCTb NPaKTUYHUX 3a4a4 AN CaMOCTIMHOro Po3B’A3aHHS.

10. Halibinbwy ysaecy y Hag4aHHi HeObXIOHO 38epmamu Ha OCHOBOIOIOXHI |
HE3MIHHI NMPUHUUNU rnpo2pamMHOI iHXeHepii, a He Ha IHGbopMauyiro rMpo HO8IMHI Yu
crieyjanizogaHi 3acobu ma IHCmpyMeHmu. 3acTOCOBYHOUM L0 pPeKoMeHAauiro a0
HaBYaHHA MOB MpoOrpaMyBaHHS HEOOXiOHO BiO3HAYUMTM, WO T[PaHULSA  MiXK
NOCTIMHUMW | 3MIHHUMW 3HAHHAMW € TaKOK, WO BU3HAYAETLCA OOCUTb CKNAAHO i
TOMY, MOXe 3MiHIOBaTUCS. Be3 CyMHIBIB, LLIO NporpamMHi iHXeHepu MatoTb AeTarnbHO
BMBYUTM OEKiflbka MOB MPOrpamMyBaHHA, @ TakoX IHLWMX TuniB (Hanpwvkraz MoBW
cneumndikauin). ToOTO NPy BMBYEHHI LMX MOB, CTYAEHTU MOBMHHI 3aCBOITU 3HAYHO
Ginblue, HPK MOBEPXHEBM CUHTAKCUC, LWOO HACTynHE O3HAMOMSIEHHS 3 HOBMMM
moBamMu noTpebyBano MiHiManbHUX 3ycurb. Onsa TEXHOMOrin (AK anapaTHuX, Tak i
nporpamMHmx), gaHa pekomeHauis O3Havae, WO Hemae HeobxigHOCTI AeTanbHO
3anam’sToByBatu nporpamHun iHTepdenc popatkie (API), cuctemy komaHg
KOHKPETHOI KOMM'IOTEPHOI cMCTEMM abo KOPUCTYBaLbKUM iHTepdenc npocTto, wob
3HaTK iX Ha NamM’saTb. 3aMiCTb LbOro CTYAEHTU NMOBUHHI PO3BMHYTWN B COOI HaBUYKU
MOwWyKy HeobxigHoOT iHdopmauii B AOBIOKOBIM niTepaTypi Ta CUCTEMHUX
KepiBHMLUTBAaX, CKOHLEHTPOBYOUYMCH NPU LiIbOMY Ha BaXXNUBILLIMX 3aa4ax.

11. HaguaHHsi nogsuHHO 30ilicCHIO8amu 3 B8UKOPUCMAaHHAM  8i0rno8ioHUX
cyyacHux 3acobie, Hagimb sIKuWo OaHi 3acobu He € yinmo Hag4yaHHA. Onsa CcTyaeHTiB
mae 6yTn 3BU4HMM Npouec BUHGOPY pisHOMaHITHUX 3acobiB, i3 TAKOK 3BUYKOH), BOHU
MOBUHHI PO3MNOYMHATK CBOKO MPOMECIAHY AisnbHICTb. TaKy 3BUYKY BaXKKO 34006yTH
Ha pobo4YOoMy Micui, KON HeOoOXiaHICTb SKHAMWBWMAOWOrO HagaHHA pe3ynbTaTiB
4acTO YCKNagHHITb BUBYEHHS HOBMX 3acobiB. HeobxigHO peTtenbHO [obupaTu
HanbiNbLL NpUaaTHI ANa HaBYaHHA 3acobu. HagTo cknagHui, HeHagdinHuiA, OOpPOro
BapTICHUA Ta TakWK, WO BaXXKO OMNAHOBYETbCS B HEOOXIOHWMA TEpMiH | B OaHin
ayamTopii, Ha OaHMX pecypcax i Hagae ayxe marno nepesar Bi BUBYEHHS, 3aciO,
Oyde HempuaaTHUM SK ANA HaBYaHHS, Tak i AN9 BUKOPUCTaHHS B NpodoecinHin
AisnbHocTi. barato 3aco6iB NporpamHoi iHXeHepiT BUABUNNCA HEBOANMMM, OCKIiSTbKM
BOHM He BiANOBigany BkazaHUM KpUTEPISIM.

12. Mamepian, wo e6ukrnadaembCs 8 paMKaxX Hag4yalslbHo20 [rifliaHy 3
npoepamHOI iHXeHepil nogsuHeH 6ymu rnog’sidaHull 3 ceplo3HUMU QOCTIOKEHHAMU i
Mamu cmpo2o Mamemamu4yHe abo iHwe meopemuyHe obrpyHmyeaHHs1 abo X
[6enamucsi 3a2asibHO MPUUHAMOK PogecitiHoW npakmukor. HeobxigHo matu
NIOTBEPIKEHHS TOro, WO 3HAHHSA, AKi BUKNagalTbCA — BigNOBI4AlOTb AIACHOCTI |
MOXYTb OyTW 3actocoBaHi. TakMMm nigTBEPMKEHHAM MOXe OyTn nepesipeHa
mMaTemMaTu4Ha Teopia abo X 3aranbHO NPUAHATI NPAKTUYHI NPUHLUMAN, SKi LUMPOKO
BUKOPUCTOBYIOTbCA. B cutyauiax, konm martepian, 9KkMin BUKNagaeTbCA, I'PYHTYETbCA
Ha, NepeBaXkHO, 3arafbHOMPUAHATUX NPUHLUMNAaX, are He NignsaraB paHiwe HayKoBii
nepesipui, HeobXxigHO YiTKO 00yMOBNIOBATH, LLIO MaTepian He € 6e33anepeyHnMm.

13. HagyarnbHuli rnnaH o6rpyHmMosyemsCsi Ha peasibHOMYy pakmu4yHoOMy
doceidi. HaB4anbHa nporpama nosuHHa 6yTn nobyaosaHa Takum, LWOO, SK MiHIMYyM,
BKMIOYATN  HACTyMHE. HaB4YanbHi  MNpUKNagW; MNPOEKTHO-OPIEHTOBAHI  Kypcw;

86



30ipHuUK HaAyKo8uX npaub

ANNIOMHUIA NPOEKT; NPaKTUYHI 3aBAaHHS, 40CBi4 poOOTK CcTyaeHTiB. TyT, BUKNagadi
MOBMHHI Nam’siTaTi, WO BUPOOHNYMI OOCBIA, SKUMIA MOXYTb OTPMMAaTK CTYAEHTU Nig
YyaCc HaBYaHHsA — OOMexeHun. CTyLeHTU 3MOXYTb OUIHUTM CKNagHIiCTb poboTw i
Hacnigknm HegockoHanoi pobOoTU TiNbKM OTpUMAaBLUM peanbHi pe3ynbTath CBOET
AiSNbHOCTI B PIBHOMAHITHUX MPOeKTax MpoTAroM NpPOMECiNHOT  OiAnbHOCTI.
Buknagadyi moxyTb Hagatu nuwle noyaTtkoBy OOMOMOry CTyAeHTaM B OCAMHEHHI
peanin >XWUTTA | MOBWHHI YCBIOOMMIOBATW, LU0 HaBYaHHS CTYAEHTIB PO3YMiHHIO
CMPaB>XHBLOro 3MICTY OTPUMAaHUX 3HaHb € CKNagHOK 3a4a4veto.

14. HeobxiOHO sikomoea dacmiwe ropywysamu numaHHs, roe’sisaHi 3
MopasibHUMU, FOPUOUYHUMU | €KOHOMIYHUMU acriekmamu MalbymHeoi QisiribHOCMI
cmyOeHmig, a makoX po3Kpueamu MOHAMMS Mmoo, WO 3Hadyume 6ymu
npocpecioHanom y eubpaHiti Humu 2any3i. OOHIE0 3 OCHOBHMM 33434 KOXXHOT
npodoecii € JOTPUMAHHA €TUYHUX | NPOMECiMHMX HOPM 1T npeacTtaBHUKamu. MNpwu
OBroBOPEHHI  UMX MPUHLUMMIB  NPOTATOM BCbOTO HABYaHHSA BOHWM  rnnblie
BKOPIHIOKOTbCA B CBIAOMOCTI CTyAeHTiB. OgHMM i3 MOXIMBUX METOLIB AOCArHEHHSA
LibOro € 3HANOMCTBO CTYAEHTIB 3 BIAMOBIAHNMM CTaH4APTaMM i pekoMeHaauigaMu.

15. l1Jo6 3abesneyumu po3yMiHHs cmydeHmamu [esHUX eaxsusux ioel,
HeobxiOHO momugysamu iU  uikaguMU KOHKpPemHUMU |  [epeKoHIusuUMuU
npuknadamu. Tpwvknagyn NoBMHHI ByTM OOCTaTHLOrO O6’eMmy i cknagHOCTI, Wo6
nokasaTti, Lo 3aCTOCYyBaHHS Ha NPAKTULI NPMHUMNIB, SKi BUBYAKOTLCS, HECYTbL Y CODI
oueBMOHI nepeBarn, a HebaxaHHA BMKOPUCTOBYBATM BKasaHi MNpUHLUMNN —
npu3BOAUTbL OO0 HeratuBHux pesynbTaTtiB. Cdepn, BUBYEHHS SKUX OCOBMMBO
NoTpebyoTb MOTMBALLT: OCHOBU MaTeMaTuKW; NPoLec i SKiCTb; MIOACHKNA (DakTop i
3PY4HICTb BUKOPUCTAHHA NPOrpamMHOro 3abesneyvyeHHs.

16. Ha cb0200Hi Hag4aHHSI Mpo2paMHOI iHXeHepii exe euxooumbe 3a Mexi
nekuitiHoeo ¢hopmamy, moMy HeobXiOHO 38epHymuU ygacy Ha 8axIugicmb
Hag4aHHS1 Pi3HUM nidxo0am 00 euknadaHHs ma ompumaHHS 3HaHb. HanbinbL
NOWMPEHNA Nigxio OO BUWKNAZAHHA MNPOrpamMHol iHXeHepii — neKUuinHuin, LWo
AOMOBHIOETLCS  NlabopatopHuMn  poboTamu,  iHOMBIAyanbHOW  poboTO 3
BUKnagayemMm Ta iH. [pn ubOMy BUKOPUCTAHHA anbTepHaTUBHWUX MiAXOAiB MOXe
cnpusaTn Ginbll ePEKTMBHOMY HaBYaHHIO CTyAeHTiB. [eski nigxogm MoxyTb 6yTu
3acTocoBaHi, 9Kk goaatok abo, HaBiTb, 3aMiHa 3HAYHO! YaCTUMHM HaBYaHHA B
nekuinHomy copmarti. Lle Taki anbTepHaTuBHI nigxoan: npobnemHo-opieHToBaHe
HaBYaHHS — Uen nigxig OOBOAUTb CBOK Pe3yfibTaTUBHICTL | B IHLIMX NPOdECiMHMUX
obnacTax i 3apa3 3acTOCOBYETbCA NEBHUMW 3aKNagamn 41151 HaBYaHHSA NPOrpamHoi
iIHXXeHepil, HaBYaHHA «TOYHO B TEPMIH» — HaBYaHHA PyHOAAMEHTanbHUM OCHOBaM
avcumnniHm - 6esnocepeaHb0 neped HaBYaHHAM  MOXIMBOCTEN 3aCTOCYBaHHS
OTPYMaHMX 3HaHb ab0 HaB4YaHHA MaTEMaTUYHUX METOAAM 3a AeHb OO0 HaBYaHHS iX
3aCTOCyBaHHsSI B KOHTEKCTi nporpamHol iHxeHepii. Llen nigxia BaXko peanisysaTu,
OCKifTbk/ B LibOMY BUMNAAKYy BMHUKAOTb Npobnemu KoopanHauii HaBYanbHUX KypceiB;
HaBYaHHA Ha TPYAHOLLAX — CTyAeHTaM AatloTb CKNagHe A5 BUPILEHHS 3aBOaHHS.
[MoTiM HaB4alOTb METOAaM, WO A03BOMAKTbL Y ManbyTHLOMY FErko po3B'A3yBaTu
3agadi  nomibHoro Tuny; po3pobka MartepianiB  AnA  CaMOHaBYaHHS,  LLO
ONpPaLbOoBYIOTLCA CTYAEHTaMW CaMOCTIMHO — CloaM BXOOATb OHManH-HaBYaHHSA i
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HaBYaHHS 3 BUKOPUCTAHHAM PIi3HMX KOMMIOTEPHMX Ta MOOINbHMX anapaTHuX
3acobiB.

17. EcbekmusHicmb Hag4YaHHs1 | 3abes3rneyeHHsi CUuHepeemu4yHo20 eghekmy
MOXXymb 6ymu OOCsi2HEHHI MpU MPOoeKkmye8aHHi Hag4yarlbHO20 riaHy makum YUHOM,
wob cmydeHmu ompumaru OeKirlbka murig 3HaHb 00Ho4YacHo. HagyarnbHul rnaH,
K npaeusio, micmume y €obi 8enuKy KinbkKicmb Mamepianig. | Hasnaku, Ha
8UBYEHHST bacambox meM 8udinsiembCsi HegeriuKa KirbKicme 200uH. pome, sKkuwo
npasunbHO nobydysamu Hae4dasrbHUl rriaH, eesluka KifbKicmb meM MOXe
gue4amucb 0OHOYacHO. Hanpuknag, npuknagn 3actocyBaHHA METOAY CYMICHOro
HaBYaHHA: MOAESOBAHHA, MOBW i HOTauii — rmmbuHa po3yMiHHA ocobnmBocTeEN
Takux MoB, gk UML pocsraetbcs LWNSXOM i BUKOPUCTAHHS MPU BUBYEHHI iHLLIMX
KoHUenuin. Te >X came CTOCYeTbCA (popmarnbHUX MEeTOoAiB i mnporpamyBaHHS.
HeoOxigHO OKpemo BMAINWMTM OESKUA 4Yac ANS BMBYEHHST OCHOB MOB i MNigxoais
MOAENOBaHHA, ane nogasnblue PO3LUMPEHHS i MOrNMMONEeHHa 3HaHb CTyAEeHTamMu
MOXeE JocAraTucst Npu BUBYEHHI 6araTtboX iHWKMX TEeM; NPOLEC, SKICTb i MEHEMKMEHT
— CTYOEHTIB MOXHa HaB4yaTW MPSMYBaHHIO MEBHMX MPOLECIB npyu poboTi Hag
3agavamu i NPOEKTaMu, OCHOBHO LSO SIKMX € HAaBYAHHA iHLIMM KOHLUEeNLUisiM, rnpu
LbOMy 6axXaHO O3HAMOMMUTU CTYAEHTIB 3 NPOLECOM, OO BOHU PO3YyMinn, YoMy im
MPOMNOHYIOTb BMKOPUCTATW TOW, @ He iHWWuiA npouec. MNpyn upboMy Takox BaxaHo
NMPOCTEXMTN PO3B’SA30K OaHOi 3adadi 4M peanisauito  NpoekTy, OOroBOpPHHYK
OQHOYaCHO KOPUCHICTb 3acCTOCyBaHHA [aHOro npouecy. 3 BErMKOK A0SIe
MMOBIPHOCTI nogibHU nigxig 4ONOMOXE BaM AOCArTU 3HAYHOT rMNOUHN PO3YMIHHS
martepiany CcTydeHTamu, npyv LbOMY Yac, sSKUiA noaibHe HaedaHHA Biobepe y
OCHOBHOIO MaTepiany 6yae He3HayHuM; MaTteMaTuka — MOXHa 3HanTU macy
MOXNUBOCTEN NOrNMBNEHOro BMBYEHHSA NOTiKM abo iHWWX HanpsMKiB AMCKPETHOT
MaTeMaTVKN; OOHOYaCHe BUBYEHHA [EeKiNlbKOX TeM — pgonomarae CTygeHTam
BCTAHOBUTW B3aEMO3B'A3KN MK AUCUMMNNIHAMUM | MOXeE MOCUNUTK 1X IHTepec OO
BVYBYEHHS MaTtepiany.

18. HaguanbHul nnaH i Kypcu, wo exo0simb 00 Hb0O20 MOBUHHI pe’2yrispHO
nepeensidamucs i oHoerogamucs. HaBudanbHi 3aknagn i BUKNagadi NOBUHHI
PErynapHo nepernsgaTn cBOi Kypcu i nporpamu Ta 3MiHoBaTH X npn HEOBXILHOCTI.
Lla pekomeHaauis BiQHOCUTBLCS A0 HaBYasibHOMO MraHy Yu KypciB, LLO CaMOCTINHO
po3pobnanTbea 3BO abo Buknagadyamu.

BucHoBKkW. Ha pocnigxeHHst i nNpakTuKy B ranysi iHXeHepii nporpamHoro
3abe3neyvyeHHa BMNMBalOTb AK 1I 6a30Bi NONOXEHHA B iHopmaTwuui, Tak i i
CTaHOBIIEHHA B SIKOCTi CaMOCTIMHOI iHXeHepHOT ancumnniin. lNepeBakHa 4YacTuUHa
AOoCnipKeHb B ranysi nNporpamHoi iHxeHepii nNpoBagAaTbCA Ha dakyrbTeTax 4u
kadegpax iHdopmaTMkm abo KOMMIOTEPHOI TEXHIKW. BignosigHO, HaBYarnbHi
nporpamMn 3 iHXeHepii nporpamHoro 3abesnevyeHHa po3pobnalTbCa SK  Ha
grakynbTeTax, TaKk i Ha HaB4yanbHuMx Kadegpax. OTXe, uUs AucuMniiHa MOXe
po3rnagaTucs SK iHKeHepHa ranysb, WO Mae TICHIWIi 3B'A3KM 3 iHpopMaTUKOO, HiXK
iHLLI iHKEeHepHi ranyasi.

Takum YMHOM, [OOCMIOKEHHs eBonouii Ta aHania pisHMx nigxoaiBe  ao
nigrotToBkM haxiBuiB 3 iHXEHepii NporpaMHOro 3abeanevyeHHs Hagano MOXIMBICTb
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cchopmynioBaTn 6a3oBi pekoMmeHdauii Ans po3poOHMKIB Ta BUKNadadiB KypciB, sKi
BMBYaOTLCS NPW NiAroToBUi haxiBuiB 3 LIbOro Hanpsmy.

10.
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M. MALEZHYK, P. MALEZHYK, I. MAIDANYUK. Analysis of approaches to training software
engineering specialists.

The article considers the current problem of developing approaches to training software
engineering specialists. This problem poses challenges for higher education and requires the analysis
and revision of pedagogical approaches and technologies in order to increase the effectiveness of
training IT specialists in this area. It is shown that training in software engineering should form, first
of all, competencies that are characteristic of all software engineers in their professional activities. The
purpose of the study was to study and analyze approaches to training software engineering specialists
and to further develop basic recommendations for developers and teachers of courses studied by
specialists in this area. Recommendations were formulated that contain important conclusions from the
analysis of many educational and professional programs (EPP) and can be useful for use in the
development of EPPs and teachers of basic courses in this area of training. It should be noted that
research and practice in the field of software engineering are influenced by both its basic provisions in
computer science and its emergence as an independent engineering discipline. Since the majority of
research in the field of software engineering is conducted at faculties or departments of computer
science, software engineering curricula are also developed at faculties and departments. Therefore,
this discipline can be considered as an engineering field that has closer ties to computer science than
other engineering fields. Thus, the study of the evolution and analysis of different approaches to
training software engineering specialists has made it possible to formulate basic recommendations for
developers and teachers of courses that are studied in the training of specialists in this area.

Keywords: software engineering, competency-based approach, educational and professional
program, training of IT specialists, recommendations for developers, curriculum, synergistic effect,
project-oriented courses.
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