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BUKOPUCTAHHSA CEPMO3HUX ITOP TA CUMY.JISILINI 3 PO3POBKH
INPOI'PAMHOI'O 3ABE3IIEYEHHA /IVIS1 PO3BUTKY HETEXHIYHHUX
KOMIIETEHTHOCTEW MAUBYTHIX IH)KEHEPIB-IIPOT'PAMICTIB

Y cmammi posensnymo uKopucmanHs ceprio3nHux i2op ma CUMYISAYIL 3 PO3POOKU NPOSPAMHO2O
3abe3neyeHusi ONsL PO36UIMKY HEMEXHIYHUX KOMNEMEHMHOCMel MauOymHix IHIHCEeHepie-npocpamicmis.
3’sacoeano, wo munogii oceimi iHdceHepig-npozpamicmie OpaKye NPaKmuuHo20 ONAHY8AHHA NPOYECis
PO3poOKU npoepamHo2o 3abesneuenns. Lle nos’sazano 3 mum, wo po3pooKy NpocpamMHO20 3a0e3neyetts, a,
0COONUBO, BENUKUX CUCTEM NPOSPAMHO20 3a0e3neueHH s, NPULHAMO 88aXCAMU CYMO MEXHIYHUM 3a80AHHAM,
npome Ha NPAKMuyi 8UABIAEMbCA IHAKWe. Y Oinbuocmi 8UnadKié po3pooka eeaukux (i He miivku) cucmem €
3a680auHAM, 30e0inbuioco, "Hemexniunozo" xapaxmepy. Buseneno, w0 €OUHUM MOXNCAUBUM CHOCOOOM
HAOAHHS CMYOeHmam 00C8i0y YHACmi ) PeanbHux npoyecax po3pooxu npozpamuozo zabesnevenns (113) 6
aKaoemiuHomy cepedosUlyi € GUKOPUCNAHHSL [2POBUX CUMYIIAINOPIE MA CUMYAAYIL Y NOEOHAHHI 3 TeKYiamu i
HaguanbHuMu npoexmam. JlogedeHo, w0 CUMYIAMOPU MOXNCYMb NPUHECMU 6 OCBImYy IHJiceHepis-
NPOSPAMICMIE My HC KOPUCMb, AKY GOHU NPUHECAU |y iHWi 2any3i (Meduyuna, asiayis ma inwi). 3oxpema,
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tl0embcsi npo me, o NPoyec HAGUAHHS Mma Ni020MOBKU THIHCEHEPIB-NPOSPaAMIcie Modce Oymu NOLInueHUll
ma NoKpawjeHutl 3d YMOBU HAOAHHA MOXNCIUBOCHI CMYOEHMAaM HPAKMUKYBAMUCA 304 OO0HOMO20H0
CUMYNIAMOPI8 8 YHPAGIIHHI PIZHUMU GUOAMU HCEeBO0-PediCUYHUX NpoYecie po3poOKU NPOSPAMHOZO
3abe3neuenns. Ilposedeno nimepamyprui oensd pooim nouunaioyu 3 2000 poxy, onyoaikosanux 3a memoio
Hasuanus pospodku 113 i3 euxopucmauHaMm cepuosHux icop ma ieposux cumynayii. Pozenanymo euwe
3a3HayeHi ceplosni icpu ma ieposi cumynayii Oinbul OemanbHo, 3a Po3NOOIIOM NO (DOPMYEAHHIO
HEMeXHIUHUX KOMNEeMEHMHOCMel MAUOYMHIX THICEHePI8-NPOSPAMICIS.

Knrouoei cnoesa: cepiiosni icpu; cumynayii; ingopmayitino-xomyHixayiuni mexuonozii (IKT);
IHoICeHepU-npoSpaAMicmu, HemexHIUHi KOMNemeHmHOCHI.

Beryn. [lecatku pokiB TOMY BIZJOMUI aMEpUKAaHCHKHI 1H)KEHEP-TIPOrpamicT Ta BUYCHMIA-
inpopmaruk ®Ppenepik bpykc (Frederick Brooks) y cBoemMy kiacMuHOMY TBOpI IIiJi Ha3BOKO
"Jlereamapuuii mroguHo-Micsip" (The Mythical Man-Month) nanmcas: "HaiiBax4oro cKi1agoBoro
nporecy noO0yJ0BU MPOrpaMHOI CUCTEMHU € NPUHHATTS OAHO3HAYHOIO PIIIEHHS IPO Te, L0 caMe
HeoOXimHO moOymyBaTu. JKojaHa 3 IHIIUX CKIIAJOBUX POOOTH HAJ KOHIICTIIEID HE MPEACTABIISIE
cO00I0 TaKy CKJIQIHICTh, SIK BU3HAYCHHS JIETATBFHUX TEXHIYHUX BHMOT, BKJIFOYAIOYHM BCi aCHEKTH
3ITKHEHHS! MIPOAYKTY 3 JIFOJbMH, MAalllMHAMH Ta IHIIMMH MPOrpaMHUMH cucTemamu. JKoaHa iHma
CKJIaJI0Ba Ii€l poOOTH HE MOXKE 3aBJaTH TAaKOI 3HAYHOI IIKOJHM OTPUMAHIN y pe3yibTaTi cHCTeMi,
SKIIO JIaHA CKJIaJ0Ba BUKOHAHA HeNpaBwibHO. Came II0 CKJIaJOBY HPOIECY pO3POOKH HalBa)kde
BUIIPABUTH Ha O1IbII mi3HIX eTamax" [7].

Po3poOky mnporpamMHoro 3a0e3nedyeHHs, a, OCOOJIMBO, BEIMKUX CHUCTEM IPOTrPaMHOrO
3a0e3neueHHs], MPUMHATO BBAKATH CYTO TEXHIYHUM 3aBJaHHAM. Ha npakTuill BUSABIA€ETHCS 1HAKILE:
y OUIBLIOCTI BUMAJAKIB po3poOKa BeNUMKHUX (I HE TUIBKHM) CHCTEM € 3aBIaHHIM, 31eOUIBIIOrOo,
"HeTexHiuHOro" xapakrepy. ToOTO BH3HAYaJILHUMH € aHali3 Ta (HOPMYITIOBAaHHS BHMOT JIO
MPOrpaMHOTO  3a0e3MeueHHs, VYIpaBIiHHSA PO3poOKor0 mporpamHoro 3abesmeueHus (I13),
METOJIOJIOTIi, a TaKoX Mojeli Ta MeToau po3poOku I13. Ile moB's3aHo 3 TUM, MO IIAHYBaHHS 1
aHaJi3 MalOTh HaJ[3BUYAIHO BaXKIMBE 3HaYeHHA mpu po3pooui [13. Ti, xTo OpaB yyacTs y peasbHUX
MPOEKTaX MOrOJPKYIOThCS, IO IOTraHe IUIAaHYBAaHHS € HalBU3HAUHIIIOW NPUYMHOIO IPOBANIB
npoekTiB [11]. Jpyrum KpUTHYHUM (HAKTOpOM, IO HPU3BOJAUTH 1O HEBJaui, € HEJOCTaTHE
po3ymiHHs notped kopuctyBadiB I13 [4]. Tak, xkoMyHiKaliss Ta YHOpPaBIiHHS € BaXIUBUMH Y
npoekTax Oyab-fkux cdep, Ta OCOOJMBOrO 3HAYEHHS BOHM HaOyBalOTh Y IPOEKTax came 3
po3poOku I13. YrpaBiiHHA NPOEKTaMu MPOrpaMHOro 3a0e3MeueHHs] 03HAyYae: B MepIly 4epry, 30ip
yCciX HEOOX1IHUX AaHHUX, TPUMAIOUU MEpPCOHaN Jo0O0pe MOIHPOPMOBAHUMHU, a TAKOXK KOOPJMHALIIO
IHAUBIAYaIbHUX OTPEO 1 3aB/IaHb 13 3aralbHUMHU LIISIMU.

ITocTanoBka mpod6saemu. TUNOBIM OCBITI 1HXEHEPIB-IPOrpaMicTiB Opakye MNPaKTUYHOIO
OTaHyBaHHS MPOIECIB PO3POOKH MPOTPaMHOTO 3a0e3eueHHs. 3a3BUYai, CTyJeHTaM MpeCTaBIeH]
JUIIE BIAMOBIAHI Teopii mporeciB po3poOku [13 y mekmisx, a MOXKIUBOCTI BTUIUTH B KHUTTS IIi
KOHIICTIII Ha MPaKTHUIl y BIAMOBIAHUX TUCHUILTIHAX TOBOJI oOMexeHi [6].

AHani3 nocaikenb i nyoJikaniii y gpocaimkyBaniii o6aacrti. Y Toil yac, sk OUIBIIICT
MiXO0JIIB 10 HaBYaHHS MalOYTHIX 1H)XXEHEpiB-IIPOrpamicTiB CIPSAMOBAHI Ha JOJAaBaHHS pealli3My Y
MPaKTU4HI 3aHATTA B ayauTopii, neski aBropu (M. Bappoc, A. beiikep, C. Bepuep, A. JlanTac,
E. HaBappo, A.XyK) CTBEpIKYyIOTb, 1[0 €IWHUM MOXJIUBUM CIOCOOOM HaJaHHS CTYACHTaM
JIOCBIly y4acTl y peaqbHuX mporecax po3poOku 13 B akageMidHOMY CEpeIOBHIII € BUKOPUCTAHHS
ITPOBUX CUMYJISATOPIB Ta CUMYJISIIN y MO€EAHAHHI 3 JIEKIISIMU 1 HaBYAJIbHUMHU MpoeKTaMu. | xoua
BUIIIE 3ra/IaHi MiIXO1 PO3PI3HAIOTHCS 3 TOUKHU 30pY MPOIIECIB, 10 BOHU IMITYIOTb, 1 IX KOHKPETHHX
IIel, BCl BOHM PO3pOOJIEHI 3 METOI0 JI03BOJUTH CTYAEHTaM Kpallle NpaKTUKYyBaTUCh 1 OpaTu
y4dacTb y mporuecax po3pooku I13 y Oigpmomy macmradi 1 OUIBII MIBUAKUM CIOCOOOM, HIXK L€
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MOXe OYTH JIOCATHYTO Ha OCHOBI ()aKTUYHUX HPOCKTIB [6].

MeTo10 HAIIOI CTATTI € aHANI3 BUKOPUCTAHHS CEPHO3HHX IrOp Ta CUMYJISAIIN 3 pO3pOOKH
MPOrpaMHOTO 3a0e3MeUeHHs UI PO3BUTKY HETEXHIYHUX KOMIIETEHTHOCTEH MalOyTHIX iH)KeHepiB-
MIPOTPaMiCTiB.

Bukiaag ocHoBHOro marepiajny. PosrisHeMo JeranbHile 17€10 HaJaHHS CTYAEHTaM
JOCBIZY y4yacTi y peajlbHuX Ipouecax po3pooku [13 B akaneMiuHOMY cepeloBUILI 32 JOIOMOIOK
BUKOPUCTaHHA IFPOBUX CUMYJIATOPIB Ta cuMysisiuii. [Ipore, mo-nepiue, BaxJMBO AaTH BU3HAYECHHS
TaKUM MOHATTSM, SIK IrpOB1 CUMYJIATOPH (200 Tak 3BaHi1 CEPHO3HI irpH) Ta CUMYJIALIII.

BifcyTHICTh 4iTKOTO BHU3HAYEHHSI CHUMYJIAIII Ta irop MOXK€ MPUBECTH 10 TOTO, IO JEsKI
BUCHI HA3WMBAIOTh "TEPMIHOJIOTIYHA HeoaHO3Ha4HICTH" [8]. B ocTaHHI poku OaraTto KepiBHUKIB,
MIe/1aroriB Ta MPAKTHKIB 3BEPHYIIHM CBOIO yBary Ha MO>KJIMBOCTI BUKOPHCTAaHHS CUMYJISIIH Ta irop B
ocBiTi. KpiM TOro, y HayKOBHX KOJaX BUKOPHCTAHHS CHUMYJIALINA Ta irop B OCBITI €, Ha JaHHMA
MOMEHT, JOCUTH MTOIIUPEHOI0 TEMOIO.

CyuacHi JOCHIJPKEHHS irop Ta iX BHMKOPHCTaHHS Y HaBYaJIbHOMY IIpOLECl ONEpPYyIOTh
HACTYITHUMHU BU3HAYEHHSIMH: OCBITHI irpH, CEpHO3HI irpv, HABYaHHS HA OCHOBI €JIEKTPOHHUX Irop
a00 MPUKIIAIHI ITPH.

HesBaxkaroun Ha BiICYTHICTH 3arajbHHX BHU3HA4Y€Hb 1 TEPMIHOJIOTIi, aBTOPH, SK MPABUJIO,
30CEepe/DKeH] Ha irpaXx He y KOHTEKCTI J03BULIA, a Y KOHTEKCTI 3J00yTTS CEepiO3HOTO JTOCBIfTY,
YMiHb Ta HABUYOK. BH3HAueHHS CHUMYJAIMIN Ta irop chopuse TEPMIHOJOTIUHIN Y3rOPKEHOCTI i
JI03BOJISIE YHUKHYTH JBO3HAYHOCTI [8].

IcropudHO CHUMYMAIIT BIIHOCATBCS SIK 10 CUMYJSALIA B ynpasiiHHs/Oi3HecCi, Tak 1 10
KOMIT'FOTepHHUX cuMyJsiiid [8]. B minomy, cumynsuii — e Mojeni, 0 BUPaKaloTh CKJIAHI pealibHi
cucremMu. CuUMyJsLii BUKOPUCTOBYIOTHCS JJISl aHANi3y KOHKPETHMX CUCTEM, MOJEIEH pPO3BUTKY
Y4HIB Ta CTYACHTIB, a TAKOXK JUTS AOCIIDKCHHS ITYYHUX (BipTyalbHUX) cepemouii [12].

3rigno pocmimxenHs JI. Caysa [10], rpa, y 1 <¢opmanbHOMY BH3HAY€HHI, 1€
LiJecnpsMOBaHa KOHKYpYIOUa AiIsUIbHICTD, 10 BKJIIOYA€E Ty YM 1HIIY (GopMy KOHDIIKTY (KOHDIIKT
MPEJCTABISETHCS y BUTIIAI Oy/Ib-SKOT TEPEIIKOAM, IO HE JTO3BOJISIE TPABIIO 3 JIETKICTIO TOCATTH
LIJIM TPH) Ta IPOBOJUTHCS y paMKax MEBHUX y3TOKEHUX MpaBuil. Y rpi Oepe yyacTh IOHaMeHIe
oJlHa okpema ocoba (rpaseiib) abo rpyma oci® (rpaBiii), SKAM y KOHTEKCTI JaHOI Ipr HEOOXiTHO
MpUIMaTy NEBHI PIIIEHHS 3aJUIs JOCSITHEHHS MOCTaBJICHOI 1111 TPH.

Pi3HHI MK irpaMu Ta CUMYJSLISMH TaKOXX MOJSrae y iX METi: METOIO irop Ta irpoBHX
CHUMYJIATOPIB € 3aJy4eHHS Ta 3a0XOYEHHs I'PaBIiB 3a JOMNOMOTOI0 BECEJIOro 1 I[IKaBOro JOCBILY,
TOJIl SIK ME€Ta CUMYJISITOPIB € MIrOTOBKA 1 PO3BUTOK HABUYOK CBOIX KOpHCTyBauiB. BinmosiaHo 1o
nochimkenHss B. Hapasnacami € 1Ba pi3HMX BHIM CHMYIALIN: TPEeHYBalIbHI CHUMYJAINT Ta
MOJIETIOBaJIbHI cUMYJIALi. TpeHyBalbHI CUMYJIALIT IMITYIOTh MPOLIECH PEAIBHOTO CBITY HUIIXOM
BIJITBOPEHHS MIEBHOT CUCTEMHU a0O0 IMPOLIECy 3 METOI0 3a0€3MeUeHHsI MaKCUMaIbHOI €(DEeKTUBHOCTI Ta
M1JBUIIEHHS POJTYKTUBHOCTI KopucTyBaya. OTHUM 13 IPUKIIAJIB € CUMYJISTOP KEPYBaHHS JIITAKOM
"FlightGear Flight Simulator” (1997).

Ha BigMiHy BiJi TpEHYBaJIbHUX CHUMYJISALIN, MOAETIOBAIbHI CUMYJISLI — 11€ CUMYIIALIi, 110
MOJICJIIOIOTh TI€BHI CUCTEMH 3 METOI0 CTBOPEHHs Ta/ab0 BUMPOOYBAaHHS MEBHOI MOJENI: Taki SK,
HAMPUKIIAJ, CUMYJSAIiT moroau abo cumynsiii apromo0ineit. Ockiabku Kiacugikaimii CuMymsIii Ta
irop dacTiml 3a BCe HEOJHO3HAYHi, a IX MeXi 3alexarh BiJ 00JacTi 3acTOCyBaHHS, BapTo
MIJIKPECTUTH, IO 3alpOTNOHOBaHI Kiacudikamii isd JaHUX TEPMIHIB CIIJ PO3TISIATH  SIK
B329MOIIOB'sI3aHHI KaTeropii, a He sk a0COIFOTHO OKpeMi NoHSATTs [13].

BignosigHo no mocnimxkennst E. HaBappo [6], cumynsTopu SBIsOTh OO0 HaI3BHUYANHHO
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MOTY>KHUI OCBITHIM 1HCTPYMEHT, SIKMi 3a3BHYaii BUKOPHCTOBYETHCS Yy HaBYAJLHOMY IIpoLeci y
BUMA/IKaX, KOJIHM peajbHa NpPAaKTUKa HE € MOXJIUBOIO ab0 HE € JOCTYHmHOK. TakuM 4uHOM, Y
pobotax E. HaBappo BUCYBa€eThCs Ta OOTPYHTOBYETHCS TIMOTE3a MPO TE, IO CUMYJISTOPH MOXYTh
MPUHECTH y OCBITY 1HXKEHEPIB-TIPOTPAMICTIB Ty K KOPHUCTH, SIKYy BOHU MPHHECIH 1 y 1HII ramysi
(MenumuHa, aBiamis Ta iHmn) [6]. 30kpeMa, WAEThCSA MPO Te, IO MPOIEC HaBYAaHHS Ta MiATOTOBKH
1HYKEHEPIB-TIPOrpaMicTiB MOKe OYTH TOJIIMIIEHNN Ta TOKPAIICHUH 32 YMOBH HaJlaHHS MOKJIMBOCTI
CTY/ICHTaM IMPAKTHKYBAaTHUCS 32 JIOTIOMOTOI0 CUMYJIATOPIB B YIPABIiHHS PI3HUMHU BUIAMU TICEBJIO-
peaTiCTHYHKX IPOLIECiB PO3POOKH MPOrpaMHOro 3abe3neucHHs [6].
I xoua Oyap-sKa Kiacudikalliss CAMYJISIIN Ta irop € TUCKYCIHHUM MUTAaHHAM, iX BUSHAYCHHS
Ma€ Ba)KJIMBE 3HAUEHHS MiJ 4ac 0OroBOpeHHs iX epEeKTHBHOCTI B akaJeMiyHid OCBiTi. Y maHOMY
JOCTIKEHHI MU TIoefHyeMo Teopii Big B. Hapasnacami [12], [Ix. Jlina [9], T. Ennepneit [3], mo6
knacuikyBaTé pi3Hi TUOM cuMynanid ta irop [13]. BigmoBigHO 10 3a3Ha4eHUX POOIT MOXKHA
3aMpoNOHyBAaTH HACTYIHY KiIacuikalito, o npeacTaBieHa y Tadbmuii 1.
Tabnuys 1.
Kiuacugikanis cepiio3HuX irop, CHMyJIsINiHHUX irop Ta CMMYJIAALIA BiAMOBIAHO 10 po0iT
B. Hapasinacami [12], T:x. Jlina [9] Ta T. EnnepJeii [3]

Bup Kaunp Koporkuii onuc IIpeacraBHUKH
PonboBi irpu HacninyBanus nepconaxis | "The Sims"
Crparerii [MpwuitasrTs crpateriuanx | "Company of Heroes"
pileHn (peanpHOrO Yaca)
Irpu NCiviligatian!
Civilization" (mmokxpokoBa)
Exmen AKTUBHI BUKJIHKH "Space Invader"
I'pa Ha KOOpIMHALIIO
o LinecripsimoBaHe "Gazillionaire"
. Cumynsiiiai X
Tiopnan irpu BIITBOPEHHS pealbHUX
MPOIIECiB
TpenyBaibHi TpenyBanus 1 ABia-CUMYJIATOP
CUMYJISIIIT JIOCSTHEHHSI MAaKCUMAIIBHO1
MPOAYKTUBHOCTI Y
BUKOHAHHI TIEBHUX
CumyJasiii 3aBJaHb
MonentoBaibHi MopentoBaHHs IEBHUX Cumyssiist MOroHUX yMOB
CUMYJIALIT nporecis abo MonentoBaHHsl aBTOMOOLIEH
00'eKTIB

BiamoBigno no npamps aekiapkox aBTopis: C. Kondina, C. Meit, Ix. Ca ta . Bin [5], icHye
TaKOX JIEKUIbKA TaK 3BaHUX 'cepilo3HHX irop" abo IrpoBHX CUMYJSALINA B 00JacTi HaBYaHHS Ta
MIATOTOBKM MaNOYTHIX 1HXXEHEpIB-MPOrpaMiCTiB, 10 BUKJIAAEHI Yy iX CHCTEMaTHYHOMY OISl
miteparypu [5].

Cepiio3Hi iIrpu MOXYTh JOINOMAaraTd B SKOCTI 3aco0y s HaOyTTS JOCBily, a TaKoOX,
BPaxoBYIOUM X MPUBAOIMBUNA XapakTep, 1 111 MOTUBAaLli cTyaeHTiB. Kpim Toro, cepito3Hi irpu, mo
0a3yl0ThCsl HAa CUMYJIALIISX, 103BOJISIIOTH Y MPOLIeC HaBYaHHS OpaTH yyacTh y peajbHUX CLEHapisx
y cepezoBuii 6e3 pusukis [1].
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VY cBot uepry, y 2015 poui P. Artan i A. Cypeka npoBenu jiTeparypHuil orysig poOit
nochigaukiB 3 2000 poky mo 2013 poky, omyOiKOBaHHX 3a TEMOK HaBYaHHs po3poOku 113 i3
BUKOPHUCTaHHAM KOHIMII MOENIOBaHHSA Trpu. Pa3soM Bulle mnepepaxoBaHi aBTOpU BUALIIIN
HacTyIHHiA nepenik pooir [1; 5]:

e "ANUKARNA" — rpa-cumynsaTop A MiATOTOBKH CTYJACHTIB IO TEPENOBiil MpakTHI
€KCIIEPTHOI OLIIHKH KOy,

e "Ameise" — ympaBIiHHSI IPOCKTOM PO3POOKH MPOrPaMHOr0 3a0e3rmeucHHs (3 aKIEHTOM
Ha sikicTh [13);

e "PRODEC" — ynpaBiiHHS IPOrpaMHUMH MTPOCKTAMU;

e "DELIVER" — ynpaBniHHSI OTpUMaHOIO BapTiCTIO;

e "Simsoft" — mporpamue 3a0e3medeHHs IS YINPABIiHHSA MPOSKTAMHU Yy HaBYaJIbHIN
nporpami;

e "ProMaSi", "SESAM" — yrnpaBiiHHs IIPOEKTaMHU;

e "SimVBSE" — po3pobka I13 Ha OCHOBI IIIHHOCTI;

e "Problems and Programmers", "SimjavaSP", "SImSE" — npomecu po3pooku I13;

e "Incredible Manager" — emnipuuHe yrpaBiiHHS IPOSKTAMH.

PosrnsiHemMo BuIe 3a3HavyeHi CEpHO3HI irpu Ta irpoBi CUMYJSMii OUTbII AETanbHO, 3a
po3noaisioM 1o (OpMyBaHHIO HETEXHIYHMX KOMIIETEHTHOCTEH MailOyTHIX 1H)KEHEPiB-IPOTPaMICTiB.

SESAM (Software Engineering Simulation by Animated Models) cteopenuit A. Jlpamnmna
(A. Drappa) Ta JIx. Jlrogsir (J. Ludewig) € ofaHUM i3 MEPIIMX CHUMYJISTOPIB, PO3POOICHUX IS
ocBiTHIX et y 2000 pomi. SIBnse co0o0 cepeloBUIE MOJCIIOBAaHHS MPOIECY PO3POOKHU
MPOrPaMHOTO 3a0€3MeUeHHs, B SKOMY CTYJIEHTH KEPYIOTh KOMAaHJIOK BipTyaJIbHUX CHIBPOOITHUKIB
JUIS BUKOHAHHS BIPTYaJlbHOTO MPOEKTY 3a rpadikoM, B pamKax OIO/DKETy, a TaKoXk Ha piBHI abo
BUIIIE HEOOXITHOTO PiBHS AKOCTIi. JJaHUI CUMYIATOp BUKOPHCTOBYE JyXe THYYKY 1 BUPAa3HY MOBY,
aJe mpouec moOya0BH MOJEI € TPYIOMICTKUM, BUMArae MeBHOIO HABYAHHS Ta HAIMMCAHHS KOAY Y
TekcToBoMy penakropi. SESAM — 1ne mnepmuii nOpukiag MOBH  MOJIEIIOBAaHHS IPOLECY
MIPOrpaMHOTo 3a0e3NeyYeHHs], IKUH € PO3MOpsAYMM, MPOTrHO30BAHMM Ta IHTEPAKTUBHUM (ajie He
rpadiuanm) [2].

Y 2004 poui E. Hamappo (E. Navarro) Oymo po3pobieHo SIMSE — iHTepakTHBHHIA,
rpagiyHUi Ta THYYKHMM Yy HaJalITyBaHHI CHUMYJSATOP TpOLECY pPO3pOOKH IMPOrpaMHOIoO
3a0e3neueHHs i OCBITHIX wided. SimSE HamaraeTbcsi BUPIIIMTH TpoOjeMy BiJCYTHOCTI
BHUBUEHHSI MpOIIECY PO3POOKM MPOrpaMHOro 3abe3leueHHs Yy TUIIOBOMY Kypci IpOorpamHOi
1HKeHepil, HaJal4W CTYACHTaM MPAKTUYHUN JIOCBIJT PEATICTUYHOTO TIPOIIECY PO3POOKHU
MIpOrpaMHOro 3a0e3nedyeHHs B NpuBaOiuBiii MmaHepi. Lle m03Boisie CTyAaeHTaM NpakTUKYBaTH
"BipTyanpHUR" mporec po3poOKH MpPOrpaMHOro 3a0e3Me4YeHHs Yy TMOBHICTIO TpapidyHOMY,
IHTEpaKTUBHOMY Ta BECEJIOMY CEpeIOBHILI, Jie IPSAMUM 1 3BOPOTHIHN 3B'SI30K y rpadiuHOMYy BUTIISAAL
703BOJIsIE iM BHUBYMTH CKJIaJHI NMPUYUHHO-HACHIIKOBI 3B'A3KH, IO JIE)KaTh B OCHOBI MPOILECIB
MIPOrpaMHO1 1HKEHepii.

VY mpomy x pomi iHmmit cumynstop The Incredible Manager 6y Beenenuit Mapcio
bappocom (Marcio Barros), Anekcanape Jlantacom (Alexandre Dantas) ta Kmaymiero Bepnep
(Claudia Werner). Lle rpa-cumymisTop, po3poOJeHHiA CIHEIiaabHO I IMiJATOTOBKH MEHEIKEPIB
MPOEKTIB MporpamMHoro 3a0e3neyeHHs. BiH OublIO0 MIpoI 30CEpe/KEHUI Ha yIpaBiIiHHI
MMPOEKTaMHU, HDK Ha Tporeci po3poOku mporpamHoro 3abesmedeHHs. [lo cyri, e mpoMHCIOBUIA
CHMYJISITOP 3 TOJATKOBUM rpadivHUM KOPHCTYBAIbKUM iHTepdeiicoM, moaioHuM 1o irposoro. The
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Incredible Manager no3Boiisie HanamITOBYBaTH # IMITaliiiHI MoOJeni yepe3 CBili TEKCTOBHM
iHTEepdeiic.

SimjavaSP — ue iHTepakTUBHMH, BeO-iHTepdelicHH, rpadidHUil CUMYIATOP MpPOILECY
pO3po0KHM mporpaMHOro 3abe3nedyeHHs, skuii 3’ sBuBcs y KiHmi 2005 poky. Meroro 1ist cTyaeHTa y
SimjavaSP €, mirounm B SKOCTI MEHEIKEpa IMPOEKTYy, PO3POOUTH 3aJaHUN TPOEKT IMPOTrpaMHOTO
3a0e3leueHHs] MPOTArOM 3a/laHOr0 4acy Ta, BUKOPHCTOBYIOUM 3aJlaHMM OOIKeT, JOCAITH IpU
IIbOMY BIJIOBIIHY 3aIuIaHOBaHy sKicTh. KopuctyBanekuii inTepdeiic as SimjavaSP sBise coboro
MO€HAHHSA TPadiuHOro Ta TEKCTOBOTO 3BOPOTHOTO 3B'A3KY.

ProMasSi (Project Management Simulator) po3po6ienuii H. Ileramigicom (N. Petalidis)
JI03BOJISIE CTYJIEHTaM aKTHBHO INEPEBIPATH CBOI HABHYKM B YIPABIIHHI PO3POOKOIO MPOTPaMHOTO
3a0e3neueHHs] 3a JOMOMOTOI0 BUKOHAHHS BIANOBIAHMUX Kepywouux Aii y cumynsatopi. Bapro
3a3HAYUTH, IO OJHUM 3 HOBHUX MiAXOJIB, 3alpPOIOHOBAHMX Y TAHOMY CHMYJATOpI, € TIOALI
CKJIAJJOBUX YaCTHH CHMYJSATOpa Ha apXIiTEeKTYpHI MOAYNi, IO JO03BOJSE TPETIM CTOPOHAM
CTBOPIOBATH Ta J0JIaBaTH CBOi BJIACHI JOPOOKHU.

VY 2013 pomui A. Bomtinom (A. Bollin) 6yi0 po3pobieso AMEISE (A Media Education
Initiative for Software Engineering) — rpy-cumyssitop, Ie CTyaeHTH OepyTh Ha cebe polib
TEXHIYHOTO KEpiBHUKA IPOEKTy. Y XOJAl CHMYJALIi BOHM CTHKAIOThCS 3 TPYIHOLIAMH, LIO
BUHUKAIOTh y MPOLECi KEPYBAaHHS MPOEKTOM BIAMOBIAHO 10 KOHKPETHOI MO/ 3aBJaHHsA, 00paHol
BUKJIaa4eM. [HCTpykTOp a0 BHKIaJad Ma€ MOXIIMBICTh BHOpAaTH KIJIBKICTH BHIIPOOYBaHb
(3amycKiB MOJENIOBaHHS) JUIs BHPIIIEHHS MOCTABJICHUX 3aBJaHb y paMKaxX 3a/laHUX OOMEKEHb.
CTyneHTH MOXXYTh BUMTHCS Ha OCHOBI CBOiX HOIEPEIHIX 3aIyCKiB CUMYJISATOPA, 3MIHIOBATH CBOI
CTpaTerii Ta BUMIPIOBATH CBiM BJIACHMI YCIIiX 3a JJOIIOMOTOI0 (PYHKIIIT CAMOOIIIHKH.

PRODEC: cepiio3Ha rpa-CUMYISTOP ISl MIATOTOBKK MEHEIKEPIB PO3POOKH MPOTrPaMHOrO
3abe3neueHHs, po3podineHa Anexanapo KamsaeponoM, Mepcenec PyicoM. ABTopu 3a3HayaroTh, 1110
Xo4a € Jesiki poOOTH, MOB'A3aHi 13 3aCTOCYBAaHHSM CEpHO3HUX Irop JUId HaBYAHHS YMPaBIiHHS
MIPOrpaMHUMU MPOEKTaMH, Ha JaHUM MOMEHT He BHCTaya€ 1HCTPYMEHTIB, SIKi MMOEIHYIOTh y cOO1
HaBYaHH 1 OLIIHIOBAaHHS B OJIHOMY 1HCTPYMEHTI, a TaKOX fK1 3a0€3MeuyloTh JUIsl CTYJEHTIB YMOBHU
eKCIIEpUMEHTYBaTH y NPUMHSTTI pilIeHb B yMOBax, 110 OMu3bKi 10 peanbHuX. Project Decision
(PRODEC) — me cepiio3Ha rpa-CUMYJSTOP, CTBOpEHA 3 METOK0 MMiJTOTOBKM Ta OIIHIOBAHHS
CTYZEHTIB Yy Tajy31l po3pOOKU Ta yHpaBiHHS NpOrpaMHUMH NpoekTamu. OCHOBHA MeTa IOJISIrae B
TOMY, 11100, BUKOPHMCTOBYIOYM NPUBAOIUBHUI XapakTep I'pu, PO3MICTUTH YYHIB Yy BipTyaibHIH
opraizaiii, Jie BOHHM MOXYTb YIpPaBISATH NPOTPAMHHUMH IPOEKTAaMH 1 BHUPILIYBATH peabHi
po0JieMy y cepeioBuIlll 0e3 pU3UKIB.

Jns Buknagadi, PRODEC — 1e iHCTpyMeHT, 10 AOMOMarae po3risaaTH Taki MUTaHHS, K
KEpIBHULITBO, MEHEJDKMEHT 3aBJJaHHS Ta KOMaH/IHU, MOHITOPUHT IIPOEKTIB, KOHTPOJIb Ta YIIPABIIHHS
pusukamu. TakoX JaHWH CHUMYIATOpP AONOMAarae BUKJIAJadaM OIIIHWTH HABHYKW Ta 3HAHHSA, SKi
YUHI pO3BHBAIOTH Ta 3700yBalOTh, Ipatouu y AaHy rpy-cumynstop. Ilicig Oynp-skoi crpoOw,
PRODEC mnpomnonye nmoBHU# 3BIT, 110 NPEACTABISAE KOXKHE PIILIEHHS, SKe TpaBLi 3po00OHIIH, a TAKOK
pe3yJbTaT BIAMOBIIHO 10 3aCTOCOBAaHUX KPUTEPIiB OIIHKH, 3aJJaHUX BHKJIaJayeM Ha MOYaTKY I'PH.

Simsoft (Caulfield, Veal, & Maj, 2011b) — cumynsaTop, po3poOIeHuit 3 METOIO MOOAYUTH, K
CepiO3HI Irpu Ta CUMYJSATOPH MOXYTh BIUIMHYTH Ha AKICThb MiJTOTOBKM MaiOyTHIX 1H)KEHepiB-
IporpamicTiB 1 MEHe/KepiB MpoekTiB. Simsoft mocTaBnseTbes y ABOX yacTuHax. [lo-mepire, e
po3apyKoBaHe irpoBe moje po3mipy AQ, HaBKOJO SKOTO TpaBIi 30MparOThCS pa3oMm, 100
OOTOBOPHUTH TIOTOYHHIA CTaH CBOTO MPOEKTY 1 PO3TISIHYTH MHUTAHHS MPO iX HACTymHUH Kpok. [Tome
MOKa3y€e XiJ TpU, B TOW dYac SK TUTACTHKOBI JIYWJIBHUKA BUKOPHCTOBYIOTHCS IS 1HJAMKAITIT
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KUTBKOCTI CIIBPOOITHUKIB TpoekTy. llokepHi ¢imku sBIAIOTE €000 OMOKET KOMaHIHU, 3a
JOMIOMOT OO SIKOTO BOHA MOXK€ IpUAOaTH Oiiblie CHiBpOOITHUKIB, @ TAKOXK 3BIJKM KOIITH MOXYTh
3a0MpaTHCs B 3aJICXKHOCTI BiJI pillieHb, MPUHHATUX B X0/l TpH. ICHYE TakoX IpoCTUil Java 1oaaTok,
3a JIOMOMOTOIO SIKOTO T'paBLi MOXYTh NMOOAUYUTH MOTOYHHUU 1 ICTOPUYHMIA CTaH MPOEKTY y cepil
3BITIB Ta MOBIJOMJICHb, a TaKOX J€ TpaBIli MOXYTh HANAIITYBaTH MapaMeTpH IPOEKTY.
[Iporpamuoro ocHOBOIO Simsoft € Moenh TUHAMIKH CHUCTEMH, SIKa BTLUIIOE€ B COO1 HEBEITMKHUM HAOIP
dbyHIaMEHTAIBPHUX TMPUYUHHO-HACTIIKOBUX 3B'SI3KIB  JIOBOJII TPOCTUX TPOEKTIB PO3POOKH
nmporpamMHoOro 3abe3medeHHs. B xomi cumysmsamii Simsoft komMaHAM CTYAEHTIB, NMPAKTHKYHOUHX
MEHEKEPIB TMPOCKTIB Ta IHKEHEPU-TIPOTPAMICTH KEPYIOTh TIMOTETUYHUM IPOCKTOM PO3POOKH
MPOrPaMHOTO 3a0€3MEUYCHHS 3 METOI0 3aBEpIICHHS MPOEKTYy B TePMiH 1 B pamkax Oromkery. Ha
OCHOBI BXIJHOTO CIIEHApil0 TPH, a TaKOX iHQOpMaIii, 0 HATAETHCS IMiJl Yac T'PHU, Ta BIACHOTO
JOCBIIY TpaBli NPUHAMAIOTh PilIEHHS MPO T€, AK CIIJ TiSTH: HaiiMaTtu OLTblIe CHiBPOOITHUKIB a00
3MEHIIUTH IXHIO KUIbKICTh, CKUTBKH Yacy BUTPAYaTH HA PO3POOKY 1 T/I.

Y mpoueci BUKOPUCTAHHS PO3INISHYTHX BUIIE CTHUMYJIATOPIB Y HaBuYaJlbHOMY IMpOLECi,
(bOpMYIOTECSl HACTYITHI HETEXHIYHI KOMIIETEHTHOCTI:

1. AanTHBHICTh — y XOJ1 CHUMYJIAIIl rpaBellb MOBHHEH IIBHJKO aJanTyBaTUCS [0
3MiH 1 PO3TJIsAIaTH HOBI MiAXO/IH.

2. Bupimennsi nmpodjeM — TpaBHI0O HEOOXIJHO BHSBISATH MPOOJIEMH, a TaKOX
BUKOPHCTOBYBATH JIOTIKY, 3JI0pPOBHI TIy3/ Ta HasBHI JaHi JUId OLIHKH aJbTEPHATHBHUX DIllIEHb
JOCSITHEHHS TIOCTABIICHOT METH Ta PE3YJbTaTy.

3. 36ip Ta aHami3 JaHUX — y XO/1 CUMYJIALII TPaBII0 HEOOXiTHO IIyKaTH, 30MpaTH Ta
CHUHTE3yBaTHU JlaHl Ta 3HAHHS, 1 y HEYyNepe/KeHI MaHepi MPUXOIUTH 0 BHUCHOBKIB, METH abo
CY/UKEHb, IO CIIYKaTh 0a3010 AJ1 MPUMHATTA pillieHb 1 GOpMyBaHHS CTpaTETii.

4, 3BiTHicTL — TpaBenp Oepe Ha cebe BIANOBIJAIBHICTH 3a YCHIIIHE BUKOHAHHS
MOCTABIICHUX LIJIEH Ta JOCATHEHHS pPe3yNbTaTiB, BCTAHOBIIIOIOYM BHCOKI CTaHAAPTH POOOTH s
cebe Ta s BIPTyaJIbHUX CITIBPOOITHUKIB.

S. OpienTanis Ha KiHUeBUH pe3yJbTaT — TpaBLI0 HEOOXIAHO (OKYyCyBaTHCh Ha
O0akaHOMY pe3yJIbTaTi, CTABUTH CKJIa/IHI CTUMYJTIOIOUI II1JI1 Ta JOCATaTH iX.

6. 3HAHHA NMPaBWJ Ta MPOUEIYP — TIpaBelb MOBHHEH PO3YMITH Ta 3aCTOCOBYBATH
3HAaHHS TIPO TIOJIOKEHHS, TpaBWia 1 TPOUEAYPH TPH Ta TPOIECYy PO3POOKH IMPOrpaMHOTO
3a0e3neueHHs.

7. 3oBHIilIHA Ta opraxizaniiHa NoiHgopMoOBaHiCTh — /I YCHIIIHOTO MPOXOPKEHHS
CUMYJISALLII TpaBellb MOBUHEH BH3HAUaTH 1 PO3YMITH, SK BHYTPIIIHI Ta 30BHIIIHI TEHAEHIUT
(HampuKIaa, eKOHOMIUH1, MOJITHYHI, COLliaJbHI TOIIO) BIUIMBAIOTh HA POOOTY OpraHizaiii.

8. I[InanyBanHs Ta mnpiopuTe3amis — y XOAl CHUMYJSLII TpaBelp IUIAHye Ta
OpraHi3oBy€ TPYIOBY isUIBHICTh, @ TaKOXX TOBMHEH OyTH 3JaTHUM KepyBaTH JEKiIbKOMa
3aBJaHHSIMHU OJTHOYACHO.

9. IMosiTHyHAa KMITIMBiCTL — TpaBelb NOBHUHEH TMPOSIBISTU BIEBHEHICTh Ta
npodeciifiHy TUIUIOMATiio, 1 y TOH )K€ 4ac HaJIaro>KyBaTu e(eKTHBHI BITHOCHHH 13 JIIOJbMU Ha BCIX
PiBHSX, BCEpEIMHI Ta 30BHI OpraHi3arii.

10.  IIpuiiHATTA pilleHb —Is YCHIIIHOTO MPOXOKEHHS CUMYJISILIT TpaBIf0 HEOOX1THO
3100yBaTH HEOOXITHI 3HAHHS, YMIHHS Ta HABUYKU, BU3HAYATH KIIFOUOBI MUTAHHS Ta HACTIAKHU IS
MPUMHATTS OOTPYHTOBAaHUX Ta 00'€KTUBHUX PIIIEHb.

11. PoGora B KkomMaHai — TrpaBHIO HEOOXIHO MpaliOBaTH pPa3oM 3 IHIIMMH
BIPTYaJIbHUMHU CIIBPOOITHUKAMU Ta CHPUSITU JOCATHEHHIO CIUIBHUX ITOCTABJICHUX II1JIEH.
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12. CuiBnpans — y XoJli CUMYJSIIi TpaBellb MPAIOE CIITBLHO 3 1HIIUMH, BCEPEANHI Ta
3a MeXaMu OpraHizamii, Ui JOCATHEHHS Iliied, M0 BeIyTh 10 CTBOPEHHS 1 MiITPUMKHU
B3a€MOBHTIIHUX MApTHEPCHKUX BIJHOCHH, MAKCHUMAaIbHO €(EKTUBHOIO BHKOPHCTAHHS 3HaHb Ta
JOCSITHEHHS BIAMOBIIHUX PE3Y/bTaTiB.

13. CrilikicTh — 1711 YCHIITHOTO TMPOXOKEHHS CUMYIIAIIT rpaBIio HeoOXiqHO 30epiratu
BHCOKY ITPOJIYKTUBHICTh T4 CAMOKOHTPOJIb il THCKOM a0 111 4ac HerapasIiB.

14.  ¥Ypara go apiOHHUIB — y XO/1 CUMYJIALII IpaBellb IOBUHEH rapaHTYBaTH IIOBHOTY Ta
TOYHICTh JaHMX 1 3HaHb, a TAKOXK CJIKYyBaTH, 100 JOMOBIICHOCTI Ta 3000B's13aHHS OyJIM BUKOHAHI.

15. VYnpajiHHa 3MiHAMHM — TpaBIIO HEOOXIAHO PO3YMITH HEOOXIIHICTh 3MiH,
IUTAHYBATH Ta MPUCTOCYBATUCH JI0 HUX HACTUIBKUA TBOPYO 1 MO3UTUBHO, HACKIIBKH 1€ MOXKIIUBO.

16.  SIkicHuii / kiIbKiCHUH aHAJI3 — JUIS YCHIIIHOTO MPOXO/PKEHHS CUMYJISIIT TPaBLIO
HEOOXiHO aHaNli3yBaTH Ta OIIHIOBAaTH HAsBHI JaHI JUId KepyBaHHS Ta JOCSATHEHHS HEOOXiITHUX
pe3yJbTarTiB.

VY 2006 pori SIMVBSE cumynstop OyB criemiaibHo po3pobienuit A. [xeitnom (A. Jain),
100 HaBYMTH CTYICHTIB TEOpii BapTOCTI B OCHOBax mporpamuoi imxeHepii. SIMVBSE wMae
MOBHICTIO TpadiuHUil KOpHUCTYyBalbKkuii 1HTepdeiic, 1m0 BKIOYAE TAKOX aHIMallilo Ta ayxio.
CumynsaTop BIATBOPIOE OJIMH KOHKPETHUH MPUKIAJ 3 pealbHOTO CBITY Ta HE BKJIIOYAE B ceOe OmIii
HaJIAIITyBAaHHS.

[lpy BHUKOpHCTAaHHI MJAHOTO CTHMYJSTOpPA Yy HAaBYAIBHOMY Mporeci, (OpMYyIOThCS
AHAJIOTIYHO JI0 TONEPEAHBOTO BHIIAJAKY HACTYIHI KOMIIETEHTHOCTI: aJalTHBHICTh; BHPIIICHHS
npobnem; 30ip Ta aHali3 JaHWX; 3BITHICTH; OpIEHTAIlisl Ha KIHIIEBUN pe3yJbTaT; IJIAHYBaHHS Ta
npiopuTesallis; MOMITUYHA KMITJIMUBICT, MPUMHATTS pIlIeHb; CTIAKICTH, yBara 10 JpiOHUIIb;
SKICHUH / KUTbKICHUH aHai3.

ANUKARNA: cumynarop mnporecy po3poOKd MpOrpaMHOro 3a0e3meueHHs  Juis
IPAKTUYHOIO HaBYaHHS OCHOB HMPUNHATTS PILIEHb y NPOLECI BUKOHAHHS €KCIIEPTHOI OLIHKHM KOAY
(Peer Code Review) po3pobnenuii Pitika Atanom (Ritika Atal). Atan po3poOuB BeG-1HTEPaKTUBHY
OCBITHIO TPY-CUMYJISITOp TIPOLIECY PO3POOKH MPOTPAaMHOTO 3a0e3neueHHs! s TOSCHEHHS Ta
BHKJIQ/IaHHS TIEpeBar 1 nepeoBUX MPaKTHK Mpoliecy excriepTHoi ominku koay (Peer Code Review).
ATan onucye OCHOBHM Ta MOJIe/Ib HaBYaHHS, 110 3aCHOBaHI Ha '"HaBYaHHI y Mpoleci BIIKPUTTS'",
HaBYaHHI Ha TOMMJIKAaX, JOKa3ax Ta MIPKYBaHHIX MIOJO BHKJIAQJAaHHS OCHOBHHMX KOHIICTIIIIH
NPAKTUKU EKCHEePTHOI OLIHKM Koay. Takok ATaj OI[iHIOE 3alpolOHOBaHI OCHOBH, MOJENb Ta
CHUMYJIATOP IIIJISIXOM NPOBEJCHHS €KCIIEPUMEHTIB Ta 300py 3BOPOTHOTO 3B'SI3KY Bijl KOPUCTYBaUiB, a
TaKOX MPEJICTABIsIE OTPUMAaHI PE3yJIbTaTH.

[Ipy BHKOpPHCTAaHHI JAHOTO CTUMYJSTOpa Yy HaBYAJIBHOMY IHpoleci, (OpPMYyHOThCS
aHAJIOT1YHO HACTYIIHI KOMIIETEHTHOCTI: BUPIIIEHHs Npo0JjeM; 301p Ta aHalll3 1aHUX; 3HAHHS MPaBUI
Ta MpOLENyp; OplEHTAallsl Ha KIHIEBUH pe3yabTaT; NPUUHATTS pillleHb; poboTa B KOMaHAI,
CHIBIIpallsl; CTIMKICTh; yBara 10 IpiOHMUIIb; YIIPaBIiHHS 3MIHaMU; IKICHUN / KIJTbKICHUNA aHai3.

BucnoBku. JlaHuii oryisi irpoBUX CHUMYJSTOPIB Ta CUMYJSLIN, 110 BUKOPUCTOBYIOTHCS Y
mporeci MiArOTOBKM MaiOyTHIX —1H)KEHEepiB-IporpaMmicTiB it (OpMYBaHHS HETEXHIUHUX
KOMIIETEHTHOCTEH, MOKa3ye, 110 irpoBi CUMYJISITOPU Ta CUMYJIALIi, sIK mefaroriuni 3acoou ta IKT,
CTalOTh BCE OUIBII MOIIUPEHUMH, OocoOnmuBo B €Bpomi Ta Amepuui. CTyneHTam y LIJIOMY
1o100a€ThCsl TPATU TAa HABYATHUCS y TakUil cHocid, Tak SK BOHM OTPUMYIOTh LIHHMH JTOCBiJ, IO
nyxe OMu3bKUi 10 peanbHOro. TUM HE MEHIN, €Kl 3 IrPOBUX CHUMYJISTOPIB Ta CUMYJSALINA Oynu
po3po0JeHi 1Mo3a MEeKaMH iX MOYaTKOBHUX peallizalliid, 10 CBIAYMTH MPO Te, IO iX Mejaroriyaa
LIHHICTh He Oyna MpOJAEMOHCTPOBaHA y JOCTAaTHIM Mipi. Buxonsuum 3 nux AaHUX, € BIJIMNOBIAHI
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HACIIZAKU 7Sl TOCIiAHUKIB, BUKJIAJa4iB Ta PO3POOHHKIB irpOBUX CHMYJSATOPIB Ta CUMYJIALIH, a
caMme: HEOOXITHICTh OUIbII AETAIBHOTO IOCHIHKEHHS €()EeKTHBHOCTI IrpOBHX CHUMYJSATOPIB Ta
CUMYJISIIN Yy (opMyBaHHI HETEXHIYHUX KOMIIETEHTHOCTEH MaiOyTHIX 1H)KEHEPIB-IIPOrPaMICTIB.
Tum He MeHII, HaBEACHO AOCTATHBHO JI0KA3iB TOTO, IO MEJAroru MOBHHHI PO3TISIHYTH MOXKIUBICTD
BUKOPHCTaHHS IrPOBHX CHMYJSTOPIB Ta CHMYJALIA y paMKax CBOIX KypcCiB 3 HpOrpaMHO1
1HXKeHepil.

CIIMCOK BUKOPUCTAHUX TKEPEJI

1. Alejandro Calderon. Bringing real-life practice in software project management training
through a simulation-based serious game / A. Calderéon, M. Ruiz. — CSEDU, Proceedings of the 6th
International Conference on Computer Supported Education. — 2014. — P. 117-124.

2. ANUKARNA : A Software Engineering Simulation Game for Teaching Practical Decision
Making in Peer Code Review

3. Apperley, T. H. (2006). Genre and Game Studies: Toward a Critical Approach to Video
Game Genres. Simulation & Gaming, Vol. 37:1 (2009 ) 6 — 23

4. Balci, O. Validation, Verification, and Testing Techniques throughout the Life Cycle of a
Simulation Study. Annals of Operations Research 33, (1994), 121-173.

5. Craig Caulfield. A Systematic Survey of Games Used for Software Engineering Education /
Caulfield, C., Xia, J. (Cecilia), Veal, D., & Maj, S. P. — Modern Applied Science, 5(6). — 2011. — P. 28-43

6. Emily Navarro. SimSE: A Software Engineering Simulation Environment for Software
Process Education / Emily Navarro — Irvine, CA: University of California, Irvine. — 2006.

7. Frederick P. Brooks, The Mythical Man-Month: Essays on Software Engineering,
Anniversary Edition (2nd Edition) by Frederick P. Brooks , ISBN: 0201835959

8. Klabbers, J. H. G.: Terminological Ambiguity Game and Simulation. Simulation & Gaming
Vol. 40:4 (2009) 446 — 463

9. Lean, J ., Moizer, J., Towler, M., Abbey, C.: Simulations and Games . Use an d Barriers in
Higher Education. Active Learning in Higher Education , Vol. 7: 3 ( 2006) 227 — 242]

10. Louise Sauvé. Games and simulations - Theoretical underpinnings / L. Sauve, L. Renaud, D.
Kaufman. — Proceedings of the Digital Games Research Association Conference, Vancouver, B.C. — 2005.]

11. Metzger, P.W., Boddie, J. Managing a Programming Project (3rd Ed.). Prentice Hall,
Englewood Cliffs, New Jersey, 1996.

12. Narayanasamy, W., Wong, K. K., Fung, C. C., Rai, S.: Distinguishing Games and
Simulation Games from Simulators . Comput. Entertain., Vol. 4:2 (2006)

13. Stephanie de Smale. The Effect of Simulations and Games on Learning Objectives in
Tertiary Education: A Systematic Review / Stephanie de Smale. Tom Overmans, Johan Jeuring, Liesbeth van
de Grint. — GALA. — 2015. — P. 506-516
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Zhytomyr Ivan Franko State University
USING SERIOUS GAMES AND SIMULATIONS OF SOFTWARE DEVELOPMENT PROCESS TO
DEVELOP NON-TECHNICAL COMPETENCIES OF FUTURE SOFTWARE ENGINEERS

The article describes the use of serious games and software development simulations to develop non-
technical competencies of future software engineers. It was found that the typical software engineering
education lacks a practical treatment of the processes of software engineering. This is due to the fact that the
development of software, especially of large software systems, is considered to be a purely technical
problem, but in practice it turns out differently: in most cases, the development of large (and not only)
software systems, is mainly a non-technical problem. Revealed that the only feasible way to provide students
with the experience of realistic software engineering processes within the academic environment is through
simulation, as used in conjunction with lectures and projects. Proved that simulation can bring to software
engineering education the same kinds of benefits that it has brought to other domains (medicine, aviation
etc). In particular, the software process education can be improved and upgraded by allowing students to
practice, through a simulator, the activity of managing various kinds of pseudo-realistic software
development processes. Conducted a literature review of studies since 2000, which were published on the
topic of software development using serious games and game simulations. The above-mentioned serious
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games and game simulations were analyzed in more details, with the correlation to non-technical
competencies that are required for future software engineers.

Keywords: serious games; simulations; information and communications technologies (ICT);
software engineers; non-technical competencies.

Konuyeoaiino Banepuit Banepvesuu
JKumomupckuii cocyoapcmeennulil yHugepcumem umenu Meana @panko
HCIOJb30BAHUE CEPHE3HBIX TP U1 CUMYJISIIIAMN PASPABOTKE ITPOTPAMMHOI'O
OBECHEYEHUSI 1151 PASBUTHUSI HETEXHUUYECKUX KOMIIETEHTHOCTEM BY IYIIIUX
NHXEHEPOB-IIPOI'PAMMUCTOB

B cmamve paccmompeno ucnonvzosanue cepbesHbix uep u CUMYIAYUL pazpabomiu npocpammHo20
obecneuenuss O pA36UMUs  HEMEXHUYECKUX KOMnemenyul OyOVuux UHICEHEePOB-NPOSPAMMUCTIOS.
Buisicueno, umo munuunomy 00pazo8anuio UHNCEHEPOB-NPOSPAMMUCTIO8 He X6amaem HPAKMUYecKo2o
0CB0EHUSI NPOYECCO8 PA3PaboOmKU NPOSPAMMHO20 obecnedenusi. Mo CES3aHO ¢ meM, Ymo paspabomia
NPOSPAMMHO20 obecneuenus, d, O0CODEHHO, KPYHHbIX CUCHEM NPOSPAMMHO20 O00echeueHusl, NPUHSMO
cuumams cyeyb0 mexHuyeckum 3a0anuemM, 0OHAKO HA NPAKmuKe OKA3bleaemcs uHaue: 6 O0O0AbUUHCINGE
cayuaes papabomxa KpynHolx (U He MOJbKO) cucmem s61semcs 3a0auell, 8 OCHOBHOM, "HemexHuueckoz2o'
xapakmepa. Buvisigneno, umo eOuHCmMEeHHbIM 803MOICHbIM CHOCODOM NPeOOCMABIeHUsT CHYOeHMAM ONbIMA
yuacmusi 8 peanbHuIX npoyeccax pazpabomxu npocpammuozo obecneuenus (I10) 6 axademuueckoil cpeode
ABNAEMCST UCNOTB308AHUE USPOBHIX CUMYIAMOPOS U CUMYIAYUL 8 COYEMAHUU C JeKYusMu U y4eOHvlmu
npoexmam. JJokazano, Ymo CUMYJISIMOPbL MO2YM NPUHECTU 8 00PA308AHUE UHICEHEPOG-NPOSPAMMUCTNOE MY
Jice NOb3y, KOMOPYIO OHU NPUHECTU U 6 Opyeue ompaciu (Meouyuna, asuayusi u opyeue). B uacmnocmu,
peub udem o MmoMm, 4mo npoyecc 0OYYeHUus U NOO2OMOBKU UHICEHEPOB-NPOSPAMMUCTIOE MOJICEm Obimb
VAYYUWIEH Npu  YCI08UU NPedOCMmAasNieHUuss 603MONCHOCU CIYOeHMAM NPAKMUKOBAMBCS ¢ NOMOUWBIO
CUMYTAMOPO8 6 YAPAGIEHUU PA3TUYHBIMU  GUOAMU  NCEBO0-PEedANUCTHUYHBIX NPOYeccos pazpadomxu
npoepammnoz2o  obecneuenus. Illposeden aumepamypuwiii 0630p pabom Hauunas c¢ 2000 eooa,
ONnyOIUKOBAHHBIX NO meme o00yyenus paspabomke [10 ¢ ucnorvzoganuem cepve3uvix uep U UspPovix
cumynsyuu. Paccmompenut svluieykazamnHvle cepbesHble uepbl U Uepogvle CUMYIAyuU 6oiee noopooHo, no
pacnpeodenenuio  no  (OpMUPOBAHUI0  HEMEXHUYECKUX KOMNemeHmuocmen O0yOywux uHiceHepos-
NPOSPAMMUCTIOG.

Knrouesvie cnosa: cepvesnvie uepol, CuMymsayuu; UHOOPMAyUOHHO-KOMMYHUKAYUOHHbLE MEXHOI0UU
(UKT); unsicenepvl-npocpamMmucmol; HemexHuueckue KOMnemeHmHoCcmiu.
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