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Annotamus. [locmanogxka npodiemvl. AKTyanbHOCTh pabOTHI 00YCIIOBJICHA PaCTyIICH
HEOOXOJUMOCTBIO MOJTOTOBKU CIELUAIUCTOB, 00JaaI0IUX KOMIETEHIUAM KOJJIETHAIbHOM
pa3paboTKH MPOrpaMMHOTO OOecCTieYeHUs, TUKTyeMOol TpeboBaHUsAMH coBpemeHHOU UT-
uaayctpun. llens uccnenoBanus — chOpMHPOBATE BO BpeMsl YI€OHOTO IpoIecca yCIOBHS,
MOBTOPSIIOIIUE YACThIE CUTYAIMU IIPU MPOMBIIIIEHHON pa3paboTke MpOrpaMMHOro obecre-
YCHUS U TTO3BOJISIONIHE MOIYYUTh HABBIKHM KOJJICKTUBHOHN pa3padOTKH, ONN3KHE K PEaTbHOMY
YUYaCTHIO B IPOU3BOJICTBE MPOTPaMMHOTO obecrniedeHus. Memodoaoeus. B mponecce oOyude-
HUSI CTYJICHTBI pa3pabaThIBAIOT OT/IENIbHBIC YAaCTU OOIEro MPOEKTa, BCTpauBasi CBOE PEIICHHE
B OOIIYIO JIOTHKY CHCTEMBI Ha OCHOBE pealn3alliy 33JJaHHOTO IperoaaBaTeneM HHTepgeiica
kiacca. [Ipu 5TOM ONMCHIBAIOTCS M MMPUMEHSIOTCS] YacTO MCIIONB3yeMBbIe Ma0IOHBI POEKTH-
poBanus, Takue kak model-view-controller, ctpaterust u ap. JIoNOJHEHHBIH TPOEKT CHHXPO-
HHU3HPYETCS MEXIy yYacTHHKaM{ C IIOMOIIBIO CHCTEMBI KOHTpPOJISI Bepcuil. B pesymbrare
y CTYJICHTOB IOJTy4aeTcsl MONMHOIEHHOE TIPHIIOKEHNE, YaCTH KOTOPOTO HAIIMCAHBI OTIETEHBIMU
y4JacTHHKaMHU. Pe3ynomamel. Peann3anus momxoa paccMOTpeHa Ha nipuMepe Urpsl «lllaxmaten,
B KOTOPOH KaXKABIH CTYJIEHT MOXKET HAlKCaTh KOJ OTAEIbHON (DUTYpBI, yKa3aHbl BO3MOXKHO-
CTH TPUMEHEHHS TMOAXOIa B paMKaxX OIHOTO WIIM HECKOJNBKUX 3aHATHH W IOTEHIHAIbHBIC
PHUCKH €T0 HCIOJb30BaHuA. 3akmouenue. [IpeIoKeHHBIH TOAX0 TO3BOJSET CTyIeHTaM IO~
JIYYUTh ONBIT paObOThI, TPUOIMKEHHONW K MPOMBILIIEHHOMY MPOrPaMMHPOBAHUIO, 1 OCBOUTH
TaKHe KOMIETEHIIMH, KaK COBMECTHAs pa3paboTka, paboTa B CHCTeMax KOHTPOJISI BEPCHi
U TIOCTPOCHHUE MOIYIBHBIX CHCTEM.
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Abstract. Problem statement. The relevance of the work lies in the proposed combina-
tion of methods and tools for application development during the educational process, which
repeats frequent situations in industrial software development. The goal is to create conditions
that allow to gain collective development skills close to real participation in software produc-
tion. Methodology. During the training, students will write separate parts of the overall pro-
ject, embedding their solution into the general logic of the system based on the implementa-
tion of the class interface set by the teacher. At the same time, frequently used design patterns
are described and applied, such as model-view-controller, strategy, etc. The augmented pro-
ject is synchronized between the participants using a version control system. As a result, stu-
dents have a full-fledged application, parts of which are written by individual participants.
Results. The implementation of the approach is considered on the example of the game
“Chess”, in which each of the students can write the code of a separate figure; the possibilities
of applying the approach within one or more classes and the potential risks of its use are indi-
cated. Conclusion. The proposed approach allows students to gain work experience close to
industrial programming and master such competencies as joint development, work in version
control systems and building modular systems.
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IMocranoBka npodJieMsl. bornbias moTpeOHOCTh B CIIEUATIMCTaX, KOTOPhIE
MpHU3BaHbl 00ECTIEYNTh MHU(POBHU3ANNI0 SKOHOMHUKH, BBI3BIBAET HEOOXOIUMOCTH
B HOBBIX ()OpMax, METO/IaX M CPEACTBAX MX MOATOTOBKH, CONMMKAIOIINX YUeOHYIO
U Npo(hecCHOHANBHYIO JESITEIbHOCTh U MO3BOJISIONMX CPOPMUPOBATEH UX Mpodec-
CHOHAJIbHYIO KOMIIETEHTHOCTh HA MOMEHT OKOHUYaHMs By3a [1-3]. B coBpeMeHHbIX
YCIIOBUSIX, TUKTYIOMINX HEOOXOIMMOCTh NU(POBU3ANNN 00pa30BaHHs, HEKOTOPHIC
NperoiaBaTesid ¥ By3bl YK€ HAUMHAIOT UCIIOIb30BaTh CPEICTBA MpodheccnoHaIbHON
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UT-cpensl, Takue Kak CUCTEMbI KOHTPOJISI BEPCUH, B paMKaxX peann3aliui y4eOHo-
ro mpouiecca [4; 5]. OcoOeHHyI0 aKTyaJbHOCTh CPEACTBA KOMAHIHOW pa3paboTKu
MOJTy4al0T MPHU peaju3aliid COBMECTHBIX MPOEKTOB MPH JHUCTAHIIMOHHOM O0yue-
HUH, KaK ¥ MPU YIJAICHHOW paboTe, BOCTPEOOBAHHOCTh KOTOPHIX CYIIECTBEHHO
BO3pOCJIA B MOCIEAHUE roabl [6—9].

[IpuMeHeHre METOOB CHUKEHHUSI CBSI3HOCTH KOJa, IIa0JOHOB MPOEKTHUPO-
BaHMUsI, HAMPABJIEHHBIX HA MOJYJIbHOCTh MPOTPAMMHBIX IPOEKTOB U CUCTEM KOH-
TPOJIsi BEPCUM B paMKaxX JUCIHUIUIMH KOMIIBIOTEPHOTO IIUKJIA, TI03BOJISIET CMECTUTD
aKILIEHTHI B TIpoIiecce 0OYUYEeHHsI C UUCTO Y4eOHBIX NeHCTBUI Ha perieHue npodec-
CHUOHAJIFHBIX 33J1a4 CPEJICTBAMH, IPUMEHICMBIMU B TTPO(HEeCCHOHALHBIX COO00IIIe-
CTBaxX, B KOMaH/1ax pa3padOTYUKOB IMPOrpaMMHOro npoaykra [1; 2].

Hean ucciaenoBanusi — M3y4UTh BOTPOCH MPUMEHEHHS CPEIICTB KOHTPOJISI
BEpCUN B NOJIHOLEHHOM KOHTEKCTE MX HCIOJIb30BaHusA B noaroroBke MT-cme-
[UATTUCTOB MPHU pabOTEe HAJl COBMECTHBIM MPOEKTOM, YTO TMO3BOJUT OOECTICUUTH
Haunoosee 3(h(HeKTUBHBINA COCOO MOTydYeHUs] BOCTPEOOBAHHBIX KOMIIETEHIMH pe-
anm3anyu KojutekTuBHOU paspadorku [10 [1; 10].

Metonosnorusi. O0yueHue Bompocam KOJUIETHAIBHON pa3paO0TKH MPOEKTOB
MOHO TPOBECTU B paMKaxX OJHOTO WJIM HECKOJBKHUX 3aHSATHUH, KEJIaTeITbHO COB-
MEIIEHHBIX B OTHOCUTEIHHO HEOONBIIOM BPEMEHHOM IepHuoje. B pamkax momo6-
HOTO «XaKaTOHay MpPeIojaBaTesib BHICTYNAeT B POJIU BEAYIIEr0 MPOrpaMMHUCTA,
KOTOpBI (hOpMUPYET apXUTEKTYpy MPOEKTa U PAcCKa3bIBaeT O HEH CTyJeHTaMm.
[Tummer (a mydie moka3pIBaeT 3apaHee HAMMCAHHBIE) OCHOBHBIC YaCTH MPUJIOKEHUS,
BBIJIETISIET 00JACTH MPHUIIOKEHHUS, peaTn3aiio KOTOPHIX MOXKHO JIETKO JENerHpo-
BaTh, M PACIIOIAracT TaM HHTEPQEHCHI IS MOAKITIOYCHUS OYAyIINX peaanu3aliii.
[Tocne sToro cTyaeHTaM mpejiaraeTcsi IPOU3BECTH COBMECTHYIO AOPabOTKY Mpo-
eKTa, peau30BaB 3TU uHTepdeich (moa uHaTepdericoM 37ech U aaiee moapasy-
MEBaeTCsl YUCTO aOCTPaKTHBIN KIIAcC, YKa3bIBAIOIIMI KaKWe METOMbI U CBOICTBa
JOJDKHBI IMETh €r0 HACJICTHUKH ).

B kauecTBe mpoekTa 11 COBMECTHOW peanu3allid MOXET OBITh BBIOpaHO
11000€ MPUIIOKEHHE, UMEIOIIee HECKOJIbKO CXOJHBIX 3JIEMEHTOB C HECKOJIBKO
oTMyaroiercs aorukor. Hanpumep, xopomwo nogonaer urpa «llaxmartey, rae
TaKUMH DJIEMEHTAMH MOTYT OBITh (PUTYpEL. B 3TOM citydae mperoaBaTelb J1eMOH-
CTpHUpYET, KaK yCTPOEHA 0011asi YacTh UIPbI, @ peaau3alus JOTUKU U MpeICTaBie-
HUS OTJENBHBIX (UTYp TMpeiaraeTcs CTyIASHTaM JJIsi WHIWBUAYAIbHOTO FIIH
IPYIIIOBOTO MCHOJHEHHUS, B 3aBUCUMOCTH OT KOJMYECTBA YYaCTHUKOB. Peannsa-
WS OTIENbHON (UTYPHI SABISETCS 37€Ch TOCTATOYHO TMOHATHOW M KOMITAKTHOM
3a/1auei.

Kon mpoekra mpenocrasisiercst B Git-penosuropun, Harnpumep B GitHub
win Bitbucket [11]. [logkmrodeHre K MPOEKTY MPEANoaraeTcsi ¢ MOMOUIBIO JIH0-
6oro Git-kiuenTa, HanpuMep Sourcetree. [lepBas Bepcusi npoekTa, peanr3oBaH-
HOT'O B paMKax 3aHATHH, IPOBEJECHHBIX IO OMHCBHIBAEMON METOAMKE, MPECTaBIe-
Ha B OTKPBITOM penosutopun Bitbucket'.

CrpykTypa npoekra peanuszyercs Ha ocHoBe MVC maGi0Ha TpoeKTUPOBa-
Hus. Beigenstorcs takue kiaccel Mojenu, kak Mrpok, ocka, Maru, Xoxn, ®ury-

! Penosuropuii ¢ mpoektoM «lllaxMaTer» IS coBMecTHOW peammsamud. URL::
https://Ttue@bitbucket.org/itue/mrchess.git (mata odpamenns: 25.05.2022).
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pa. Ilpu sTom ®urypa peanusyercs B BUe aOCTpaKTHOIO Kjlacca WM UHTepdeii-
ca, OT KOTOPOTO CTY/AEHTH OyAyT HAcIeq0BaTh KOHKPETHBIE (PUTYPHI, ONpees-
IOLIHE pa3pelIeHne Ha XO/.

Mogens MOXHO peann30BaTh B OTAEIBHOM IPOEKTE, MOAKIIOYHB €ro K
Unity B Buae OMOIMOTEKH KJIACCOB (HalpHMep, yKa3aB IyTh BbIXOJa COOpKHU
B manky npoekrta Unity: Assets/DIl). 3To nmpoaeMOHCTpHUPYET pa3ieiieHHe MPOCK-
Ta Ha MOAYJIHU M OOECIEUUT HU3KYIO CBSI3HOCTb KOJa MOJEIH U NpPEeACTaBIICHHUS.
A B citydae peanu3anny CEpBEPHOM YaCTH JJISi CETEBOM UTPHI, TO3BOJMT ITOIKITIO-
YUTh 3Ty XK€ OMOIMOTEeKy B CepBEpHbI MpoekT (Hampumep, Ha Asp.Net win
Photon Server). C npyroii cTopoHBI, 1sl 00JerdeHus paboThI 10 CHHXPOHU3AITUT
3TOT LIAr MOYKHO OITyCTHUTh.

- MrChess - MatchScene - Android - Unity 2020.3.10f1 Personal <DX11> - [m] X
File Edit Assets GameObject Component Tools Window Help

W A & Center

Puc. 1. 3arotoBka npoekTa — 0TAeNbHble GUrypbl MOCTENEHHO peannayloTcs
1 no6aBnATCS CTyaeHTamMm B 06LLMiA NpoekT ¢ noMoLpto Git
Figure 1. Project preparation — individual figures are gradually implemented
and added by students to the overall project using Git

B xauecTBe npezacraBiaeHus O0yayT BeicTynarth npedadsl. [Ipedad — ocoOsbrit
THIT aCCETOB, MO3BOJLSIFONHN XpaHuTh GameObject co BceMu KOMITIOHEHTaMH U 3Ha-
yeHusiMU cBOMCTB. [Ipedad BricTymaeT B posy malioHa I CO3JaHMs SK3EMIUIIPOB
XpaHUMOTO O00BeKTa B cieHe. JItoObie m3MeHeHus B npedade HEMEIJICHHO OTpa-
KAIOTCA M Ha BCEX €ro 3K3eMIUIIPax, MPHU 3TOM MOXKHO MepeonpeensiTh KOMIO-
HEHTBI U HACTPOMKH JUISl KaKI0TO K3EMILISAPa B OTAEILHOCTH .,

o ananoruu ¢ Moaenbo noTpedyroTes Takue npegadsl, kak Jlocka u durypa.
[pedadsr Ouryp OyayT peam30BBIBATHCS OTEIBHBIMU YYAaCTHUKAMH TPOEKTA JIHO0
u3 umeromuxcs npumMutuBoB Unity (ky0, muiuHap, cdepa), 1160 Ha OCHOBE M-

2 Pykosoacteo Unity. URL: https://docs.unity3d.com/ru/530/Manual/Prefabs.html (gaTa
obpamenns: 22.05.2022).
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MOPTUPYEMBIX MOJIEJIEH, OJrOTOBIEHHBIX B cpeicTBax 3D-monenupoBanus (puc. 1).
[Ipedadsr Urpok, Marty, Xon Toke MOTYT OBITh peaM30BaHbI, HANPUMEpP, Kak
yacTu uHTepdeiica Urpol.

KonTponnepamu B Hamewm ciydae OyayT ckpuntsl Unity-npoekra, obecre-
YUBAIOIIME CBI3KY MEXIYy KiaccamMu Mojenu u npedabamu. Peanusyrorcs kak
HacnegHuku MonoBehaviour, comepkamue B cebe CChIIKA Ha KJIAcChl MOJEITH
U MOJKIII0YaeMble K COOTBETCTBYIOIIMM Mpedadam. OCHOBHAs 3agadya KOHTPOJI-
JIEPOB — O0ECIEYUTh CBA3KY MEXAy IpeactaBieHueM (rnpedadaMu) U JIOTHKOM.
MOXHO OTMETHTb, YTO HaM OyJeT JOCTaTOYHO OJHOI0 KOHTpOJIepa AJis BCeX
UMEIOIUXCS BUAOB GUryp, Omaromapsi monmuMophusMy B peanu3anuy madioHa
npoektupoBanus «Ctpaterus» (puc. 2).

MonoBehaviour Figure FigurePawn
Id CanMoveTo()
Cost
[% X FigureElephant
B <
FigureController IsWhite Cenoveloh
Figure CanMoveTo() FigureKing
TryMove() MoveTo() CanMoveTo()
OnClick()

Puc. 2. YacTtb gnarpammesl KnaccoB NpoekTa,
WNIIOCTPUPYIOLLEAsS B3anMOOEeNCTBUE MOAENU 1 KOHTponnepa dburyp
Figure 2. Part of the class diagram of the project
illustrating the interaction between the model and the shape controller

MuHuMaIbHas BEPCUS TIPOCKTA PEan3yeTcs ¢ MYJIbTUILUIEEPOM B (hopmate
MONIEPEMEHHOI0 X0/1a YYACTHUKOB, HAXOIAIIMXCS 332 OJTHUM YCTPOHCTBOM. B 3aBu-
CHMOCTH OT BPEMEHH, OTBOJMMOTO Ha JAHHYIO TEMY, MOXKHO PACIIMPUTH MPOEKT
JIOTIOJTHUTEIbHBIMU BO3MOKHOCTSIMH (pUC. 3), TAKUMH KaK:

1. Peanuzauus MM — moxHO, HanipuMep, cenaTb Habop OOTOB, NPEITOKUB
Ka)/I0My U3 YYaCTHUKOB Hamucatb cBoero. [Ipu 3Tom 60Tkl OyayT Haciae10BaThes
oT o0miero nHTEpQeiica, ONMCHIBAIOIIETO YIIPABICHHE MAaTUYEM.

2. CereBoe B3auMo/ieiicTBHE:!

a) perucTpalus akkayHTa;

0) MaTYUMEHKHUHT — 3aIlyCK MaT4ei;

B) CUHXPOHHU3ALIMsI XOJI0B;

I') IOCTPOCHHUE PEUTHHTA.

3. MoHeTu3anus NpuIoKeHH:

a) BHYTPUMIPOBBIE MOKYIKH, HAaIpUMEpP: CKUHBI (UTYp, IOMOJHUTEIbHBIE
pexuMbl Urpbl (12x12 syeek U T. I.) — MOXKHO Pa3AeIUTh PEAU3aLUI0 OTAEIb-
HBIX TTOKYTIOK MEXIY YYaCTHUKAMU;

0) pexiama: ot Unity, ¢ MOJKITIOUEHUEM arperaropoB — MOXKHO Pa3eiIHTh
MOJIKIIIOUYEHUE OT/AeIbHbIX pekiaMHbIX SDK k arperaropy Mexay y4acTHUKaMH.

4. Coopka 1 pa3MelIeHe B Mara3nHax MPHIOKCHH.
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n MrChess - StartScene - PC, Mac & Linux Standalone - Unity 2020.3.10f1 Personal <DX11> - [m] X
File Edit Assets GameObject Component Tools Window Help

W s Pivot obal

Puc. 3. 3arotoBka rfaBHOro MeHio, NPeAoCTaBNAOLEro AOCTYN K Pa3NNYHbIM QYHKLMSAM NPUIOXEHS

BiiChe:

VEREEN

Figure 3. Draft main menu providing access to various functions of the application

Jli yaydiieHust KOHTPOJIS 3a BHIIOJHEHUEM IPOEKTa MHOKECTBOM CTY/ICH-
TOB MOXHO BOCIIOJIb30BaThCs, HaIIpuUMep, google-tabnuielt, ¢ oTMeTKaMH 1O I1a-
raMm peaju3alyy NpoeKTa U uMeromumMucs Bonpocamu (puc. 4). IIpu sToM umeer
CMBICJI C/IeTIaTh TaOIMIly TOCTYITHOM Ul peJaKTUPOBAHUS BCEM YUAaCTHHKAM.

Kpome Toro, o6muit Git-perno3utopuii mo3BoJsieT y100HO MPOCMaTpUBaTh U
OLIEHUBATh BHECEHHbIE KAXKIBIM CTYJEHTOM U3MEHEHUS U OCYLIECTBIATH B3aUMO-
NefiCTBHE MO BO3HUKAIOIIKMM BOINPOCAM, YTO OCOOEHHO MOJIE3HO IMPU JAUCTAHIU-
OHHOM ¢opMaTe 00yUeHUSI.
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ave quesions git unity f the figure of the figure! in Git

Figure 4. Google-table with the progress of the project participants

PesyabTaTsl M 00cy:xnenue. [lepBoHauanbHbI ypOBEHb MOTUBALUU CTY-
JICHTOB JIETKO CO3/1aTh, PACCKa3aB UM O BOCTPEOOBAHHOCTH METOOB U TEXHOJIOTUI
KOJIJISKTUBHOM paboThl ¢ KoAOM. TeM He MEeHee CYIIECTBYET PHCK 3aTATMBAHUS
MIPOEKTa, KOTOPHII MOXKET MPUBECTH K NOTEPE MOTUBAIIMM M BOBJIEUEHHOCTHU CTY-
JICHTOB B IpOIecC Pa3pabOTKH, B Pe3yIbTaTe YEro 4acThb CTYACHTOB HE MPOUIYT
CBOEBPEMEHHO BECh IyTh, a 3TO, B CBOIO OUEpe/Ib MOXKET MOMENIaTh COOpaTh UTO-
TOBBIH MPOEKT M MPOJEMOHCTPUPOBATDH TUIOJAOTBOPHOCTD KOJUIEKTUBHON PaOOTHI.
Bo u3bexxanne 3TOTO 11€51€C000pa3Ho 3apaHee MPOBEPUTH OCHOBHBIC TPEOOBaHMSI
IIPU MOATOTOBKE K MOJOOHOTO poja 3aHATHAM. Bo-TIepBBIX, Y CTYACHTOB JOJIKHBI
ObITH 0a30BBIC 3HAHUS B O0JIACTH MPOTPAMMHPOBAHUS HA BBIOPAHHOM S3BIKE.
Bo-BTOpBIX, MPOrpaMMHOE U TEXHHYECKOE oOecriedeHne yueOHOM ayIMTOPUH TOJKHO
MOJJIEP’)KUBATh BECh IUKJ pa3pabOTKU U CUHXPOHMU3AIMH MPOEKTa: HEOOXOIUMBI
CpeAcTBa pa3pabOTKK OJHOM BEpCHM Ha MaIIMHAX INPEToAaBaTeNs U CTYJEHTOB,
Git-KJIMeHT, CTaOWIBHBIA JOCTYIl B C€Th, aKkayHT B Git-perno3utropun. MoxHO,
KOHEYHO, BKIIIOYUTh ycTaHOBKY 1O B crmcok 3amay, 0COOEHHO €CH 4acTb CTy-
JICHTOB UCHOJb3yeT cBOM HOYTOykHu. Hampumep, Git-KJIMEHT yCTaHOBUTH MOKHO,
HO TIPOIIECC YCTAHOBKHM Cpell pa3padOTKU JIETKO MOXKET 3aTSHYThCA, a B CIIydae
C pa3HBIMHU BEPCUSIMHU U YCIOKHUTH CUHXPOHU3AIIMIO IPOEKTA.

Ecnu OpaTh B KauecTBe MpUMepa MIMEHHO IIaxXMaThl, (GUTyp MOXKET OKa3aThCs
MEHbIIIe, YeM CTyAEHTOB. B aToM ciyyae MOXKHO 100 0OBEIUHUTH CTY/IEHTOB B
IpyIIbl, TPUMEHUB, HAIIPUMEP, MOIXO0 IKCTPEMAIBHOIO IporpammupoBanus [12],
76O PACIIMPHUTH CIIUCOK (PUTYP JAOMONTHUTENLHBIMY, HApUMeEp U3 «OMera-maxmar>,

3 Omera-maxmarel. URL: https://omegachess.com/rules.htm (mata o6pamenms: 22.05.2022).
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OCHOBHbIE CJI0)XKHOCTU, BO3HUKLUUE NPU BbINOJIHEHUUN NPOEKTa

MpoGnema

MpuuynHa

Bo3mMoOXxHOe peLwueHue

Jonras yctaHoBka
cpencTs paspaboTkm

Peanusauusi npoekTa Ha COBCTBEHHbIX
HOYTOYKax

MpeaBapuTenbHas 3agaya Ha yCTaHOBKY
MO (He nomorno B 60 % cny4yaes).
PaboTa Ha ayanTopHOM 060pyaoBaHMM
C npeaycTaHoBNeHHbIM MO

CnoxHocTu peanu-
3auuv cepBepHoOro
API

Heb6onblne otnnyus peanmsaumm API

B pa3Hbix Bepcusix pperimeopka. CnoxHOCTb
BbICTPOro 0CBOEHNsi 0COBEHHOCTEN
K/IMEHT-CEPBEPHOrO B3aUMOOENCTBUSA

MprMeHeHMe 3HaKOMbIX cpef, pa3paboTku
CEpPBEPHOW YaCTU NPOEKTA.
MpengapuTensHoe n3ydeHre peanisaummn API.
Peannsaums npoekta 6e3 cepBepHoi 4acTn

Mpo6nembl Noakto-
YyeHus 6nbnnoTtek

Peanunaauus o6uiein nornkn KnneHTa

1 cepBepa B OTAENbHO BUbAnoTeKe.
BubnuoTteku, nogknioyaemsbie K Unity
MHOrAa BbI3bIBAIOT NPOBAEMbI MPU CUH-
XpoHuzauum Yyepes Git, ocobeHHO npun
pasHbIX BepCusix cpeabl pas3paboTku

He oToensiTb NOrvky B OTOEJbHYIO 61MBANo-
TEKy, 4TO MOHU3UT CIOXHOCTb peanmaauum,
BOCMNPUATUS N CUHXPOHU3aumn yepes Git,
HO NoTpebyeT AybnMpoBaHune koga

CnoxHOCTb BOCNpU-
aTnsa Matepmana

HepoctaTtoyHo CTPYKTYpUpOBaHHas
1 nocnefosaresibHas nojaya Matepvana

MpepgapuTensbHas peanvsaums NnpoekTa
npenojasartenem s ycTpaHeHus noa-
BOAHbIX KAMHE 1 CoKpaLLleHMs npouecca
OEeMOHCTpaumm paspaboTky 3a CHET UC-
NoNb30BaHNA rOTOBLIX YacTel koaa

MoTeps obwero
KOHTEKCTa npoekTa

PaspeneHune peannsaumm npoekra

Ha HECKOJIbKO 3aHATUIA, BBUAY Hero
NMPOEKT CTAHOBUTCS TAXEN0 BOCMNPUHM-
MaeMbIM, 0COGEHHO NP HaNNYMKM NPo-
MYCKOB 4acTu 3aHATUIA

PaccMoTpeHne npoekTa B 3apaHee noaro-
TOBIEHHOM BUE B PaMKax OHOI0 3aHATUS.
KpaTkuii nepeckas paHee pacCMOTPEHHOIO
MaTtepuana, B Cyyae pasfefieHus Ha He-
CKOMbKO nap.

MoaTanHas peanvsaums — cHavyana B MUHU-
MaJibHOW rOTOBOW BEPCUM, NOTOM [0MOSHE-
Hue (bubnnotekn, APl 1 op.)

The main difficulties encountered in the implementation of the project

Problem

Reason

Possible solution

Long installation of
development tools

Implementation of the project on your
own laptops

A preliminary task for installing software
(did not help in 60% of cases).

Work on classroom equipment with
pre-installed software

Difficulties in imple-
menting the server
API

Small differences in the implementa-
tion of the APl in different versions of
the framework. The difficulty of quickly
mastering the features of client-server
interaction

The use of familiar development environments
of the server part of the project.
Preliminary study of the APl implementation.
Implementation of the project without

the server part

Problems of con-
necting libraries

Implementation of common client

and server logic in a separate library.
Libraries connected to Unity some-
times cause problems when syncing
via Git, especially with different ver-
sions of the development environment

Do not separate the logic into a separate
library, which will reduce the complexity
of implementation, perception and syn-
chronization via Git, but will require code
duplication

The complexity of
the perception of
the material

Insufficiently structured and consistent
presentation of the material

Preliminary implementation of the project
by the teacher to eliminate pitfalls and re-
duce the development demonstration pro-
cess by using ready-made parts of the code.
Consideration of the project in a pre-prepared
form within the framework of one lesson

Loss of the overall
project context

The division of the project implemen-
tation into several classes, which makes
the project difficult to perceive, especially
if there are absences of part of the classes

A brief retelling of the previously considered
material, in case of separation into several
pairs.

Step-by-step implementation — first in a mi-
nimal ready-made version, then an addition
(libraries, APIs, etc.)

ArmpoGarusi npeasioKeHHOM METOAMKH IpOoBeleHa B TIPYIE CTYICHTOB
3-ro Kypca YXTUHCKOTO rOCYAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA B paMKax
HECKOJIBbKUX 3aHATHI TUCIUTUTMHBI «MOOMIBbHBIE pa3padoTkuy». [1o uroram mepBoit
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anpoOaiy ¢ MOCTaBJIEHHOM 3a/1a4ei yClenHo crnpaBuiauch 6 u3 10 npuHABIIMX
ydacTHe CTyACHTOB. [IpH BBHITONHEHNH MPOEKTA BBISBICH PsIN CIOKHOCTEH (Tab-
JMLa), KOTOPble MOXKHO NpEeAyNpeAuTh MpEeABAPUTEIBHON MOATOTOBKOW M MO-
JTAIlHOM BbIAYEH 3a/1a4u.

Yepes nousirofia mocie peanu3aliy MpoeKTa OblI MPOBEJEH KpaTKUil ompoc
CTYJEHTOB O MOJIE3HOCTH MPOJEIaHHON pabOThl, IO UTOTaM KOTOPOTO AKTHUBHBIE
YJIEHBI TPYIIIbI OLIEHWIN MOTY4YEeHHBIN omnbIT Ha 8,5 u3 10.

3akmarouenue. [IpennoxxenHplil opMar NpoBEAEHUS 3aHATHI 110 Mporpam-
MHUPOBaHHIO MOXXET OBbITh MOJIE3€H TEM, YTO COBOKYITHO AA€T PsAJ KOMIIETCHIUH,
[IMPOKO BOCTPEOOBAHHBIX B COBPEMEHHOM MHPE Pa3pabOTKH MPOrpaMMHOTO o0ec-
ME€YEHUs], TAKUX KaK:

1) coBmecTHas pa3paboTka;

2) pazzesnieHue MpoeKTa Ha MOyJIH;

3) pabota B cuctemMax KOHTPOJISI BEpCUl;

4) npuMeHeHue abI0OHOB MPOEKTUPOBAHMUSL.
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