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BCTYN

CyvacHi ymoBM rocnogapioBaHHs BuMarawTb Big axisuiB 3
ynpassiHHA Ta Bi3Hecy BCebiYHOro BMKOPWUCTAHHSA HOBITHIX IHOpMaLUinHMUX
TexHonorin (IT) onsa 4OCArHEHHA KOHKYPEHTHUX nepeBar i NOKpaLleHHsS AKOCTI
ynpasniHHS.

BukopuctaHHa cyyacHux IT-pilweHb ponomarae niaBUWUTU pPiBEHb
OOrpyHTOBAHOCTI Ta TOYHOCTI YNpaBfiHCbKMX pilleHb, 3HU3UTKU BUTPaATU Ta
NiABUWNTM  e(PEKTUBHICTb  roCnofaptoBaHHA, WO €  KPUTUYHUM Yy
KOHKypeHTHOMY Bi3Hec-cepeoBMuLLi.

[MpoTe po3pobneHHa Ta BRpoBagKeHHA cydacHux |T-piweHb
HEMOXINMBO  yaABUTM 6Ge3  BIiANOBIAHOrO nporpamMHoro 3abesneyeHHs.
BaxnueicTb po3pobneHHa nporpamMHoOro 3abesnevyeHHs B CydacHOMY CBITI
TakoXX OOyMOBNIOKWTL Taki ((pakTopu, $K. 3pOCTaHHA CKNagHoOCTI Ta
JYHKLIIOHANbHOCTI KOMM'IOTEPHOT TEXHIKN, HEeObXigHICTb CTBOpPEHHANpOorpam,
AKI MOXYTb nMpauloBaTM Ha pPisHUX nnatgopmMmax Ta iHTerpyBaTu IXHIO
doyHKUiOHanNbHICTb, noTpeba y po3pobrneHHi nporpam gns obpobku Ta
aHanisy BenMKMX MacwuBiB faHux, 3abesneyeHHa 6eaneku iHopmadil B
aBToOMaTn3oBaHMX iHpopMauinHUX cucTeMax.

[lna cTBOpPEHHSs BIiOANOBIOHMX MNPOrpaMHUX cuUCTeM axiBui MakTb
BOSIOAITU AK KOHUEMUissMuU anroputMmisauil Ta nporpamyBaHHs,TaK i pisHUMMU
napagurmamum nporpamyBaHHs, 30Kpema, CTPYKTYPHO, (PYHKUiIOHaNbLHOW Ta
00'ekTHO-OpieHTOBaHO. Lle ao3sonse iM po3pobnatn nporpamHi cuctemm 3
BUKOPUCTAHHAM LUMPOKOrO KOfa MOB MNporpamMyBaHHS, OCKifIbKM BinbLiCTb
Cy4yaCHMX MOB MNporpamyBaHHS TIEHO 4YKM [HLWIOK MIPOK AOO0MycKalTb
BUKOPUCTAHHS Pi3HUX Napagurm.

3p06yBaui BULWLOT OCBITU cneuianbHOCTi 126 «lHopmauinHi cnctemu Ta
TexHonori» OCBITHbOI nporpamn «lHopmauinHi cuctemm Ta TEXHOSONIT»
nepworo (6akanaBpCbKOro) piBHA Yy cknagi 060B’si3KOBUX NPOMECINHUX
OCBITHIX KOMMNOHEHT BMBYalOThb «[1porpamyBaHHs», « OCHOBM anropuTMmisaLii»
Ta «OB6’ekTHO-OpiEHTOBaHe MporpamyBaHHs». B  npoueci BMBYEHHS
BiANOBIOQHMX OCBITHIX KOMMOHEHT 3406yBadi BUWOI OCBITM HabyBalTb
NPaKTUYHUX HAaBUYOK pOBOTK 3 TEXHIYHOKO NiTEpaTyporo, Cy4aCcHMMU MOBaMMU,
TEXHOSOrisSIMM Ta cepefosulaMmu nporpamyBaHHs. BUKOHaHHA KypcoBOro
NPOEKTY 3 0O’EKTHO-OPIEHTOBAHOrO MporpamyBaHHA 3akpinne HabyTi
NPaKTUYHI HAaBUYKMN.



KypcoBum npoekt 3  06’€KTHO-OPIEHTOBAHOrO  MNporpamMyBaHHS
CNpAMOBaHUN Ha OiNbw rIMO0OKEe OCMUCIIEHHA | 3aKpinfeHHs TeopeTUYHUX
3HaHb, OTPUMaHMX Nig Yac BMBYEHHA 3a3HAa4YE€HMX OCBITHIX KOMMOHEHT, Ta Ha
YOOCKOHANEHHS MPakKTUYHUX HaBMYOK LWOAO pPO3POBSIEHHS NporpamHoro
3abeasneyvyeHHs Ta HEODXIAHOT AOKYMEHTaLUil.

Y MeToauYHUX peKkoMeHOauifaxX 00 BUKOHAHHS KypCOBOrO MNPOEKTY 3
00’EKTHO-OPIEHTOBAHOrO MporpamyBaHHA HaBeO4EeHO 3MICT Ta npasuna
OOpMIEHHSA KYPCOBOIo NMPOEKTY, eTann BUKOHAHHS, OpieHTOBaHa TemaTuKa
NPOEeKTIB (goaaTok A).



META | 3ABAAHHA BUKOHAHHA KYPCOBOI'O NMPOEKTY 3 OB’E€KTHO-
OPIEHTOBAHOI'O NPOIrPAMYBAHHA

MeTolo HanucaHHA KYpCOBOro MPOEKTY 3 06’ €KTHO-OPIEHTOBAHOIO
NporpamMyBaHHA € 3aKpinfeHHs TeOpeTUYHUX 3HaHb, OTPUMAaHUX Ha
NeKuinHnx Ta nabopaTopHux 3aHATTAX OCBITHIX KOMMOHEHT
«[lporpamyBaHHs», «OcHoBM anroputmisauii», «OB6’eKTHO-OpiEHTOBaHe
nporpamyBaHHs» 126 cneuianbHOCTI «lHopMaUiHi cucTeMU Ta TEXHOMOTIT»
OCBITHbO-NPOdECINHOI Nporpamu «lHopMaUiiHi cMCTEMU Ta TEXHOSMOri»
nepLoro (bakanaBpCbKOro) piBHSI.

3aBaaHHSAMM BUKOHAHHA KYPCOBOIO MPOEKTY 3 00’E€KTHO-OPIEHTOBAHOIO
nporpamyBaHHA € nornmbrneHHs HabyTux HaBWYOK B 0BMacTi NPakTUYHOro
3aCTOCyBaHHS OTPUMaHMUX 3HaHb Mg 4Yac CTBOPEHHS KOMMMEKCHOro
3aCTOCYHKY 3 BMKOPWUCTAHHAM Cy4YacCHWUX IiHCTpyMeHTanbHMX 3acobis
po3pobkn. BogHoyac 3go6yBay BULLOI OCBITU MOBUMHEH MOKa3aTW BMIiHHSA
KOpUCTyBaTUCA cCneuianbHOK NiTepaTypolo, AepXaBHUMWU CTaHgapTamu,
AOBiAHMKaAMK Ta IHWMMW MaTepianamun 3 iHopMauinH1UX TEXHOSOTIN.

B pesynbTaTi BUMKOHAHHS KypCOBOro MPOEKTY 3400yBad BUMLLOI OCBITU
HabyBae HacTynHi 3aranbHi i cneuianbHi KOMNETEHTHOCTI Ta 3abe3nevye
NporpamMHi pesynbtaTu HaB4YaHHA (Tabn.1).

Tabnuus 1
KoMneTeHTHOCTI Ta pe3yribTat HaB4YaHHA
KoMmneTeHTHOCTI PesynbTatn HaBYaHHSA
K3 1, K3 2, KC 4. P 2.
K3 3, K3 8, KC 4. P 3.

ae K3 1 — 3gaTHicTb 4O abCTpakTHOro MUCIEHHS, aHanidy Ta CUHTEe3sy.
K3 2 — 3gaTtHicTb3acTocoByBaTU3HAHHS Y NPaKTUYHUXCUTYaLSIX.

K3 3 — 3gaTtHicTb Ao po3yMiHHS npegmeTHol obnacti Ta npodecinHoi
AISNbHOCTI.

K3 8 — 3paTHicTb ouiHoBaTM Ta 3abe3nedyBaTu SIKICTb BMKOHYBaHUX
pooIT.

KC 4 — 3paTHicTb npoektyBatn, po3pobnsaTv Ta BUKOPUCTOBYBATU
3acobu peanisadii iHdopMaLUiHUX CUCTEM, TEXHOMONA Ta iHPOKOMYHIKaLIN
(MeToanyHi, iHbopMaUirHi, anropuTMIiYHI, TEXHIYHI, MporpamHi Ta iHLwi).
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[MP 2 — 3acTtocoByBaTu 3HaHHA (PyHOAMEHTanbHUX i MNPUPOLHUYNX
HayK, CUCTEMHOro aHanidy Ta TeXxHOsorin MoaentoBaHHA, CTaHOapPTHUX
anropuTmiB Ta OAUCKPETHOro aHasnisy npu po3B’sidaHHi 3af4ay NPOEKTYBaHHS i
BUKOPUCTAHHSA iIHpOpMaLiMHNX CUCTEM Ta TEXHOMOTIMN.

MP 3 — BukopuctoByBatn 6a30Bi 3HaAHHA iHOPMATUKM KU CydHaCHUX
iHbOpMaLMHNX CUCTEM Ta TEXHOMOriA, HAaBUYKM NpOrpamMmyBaHHSA, TEXHOMOTIT
6e3ne4yHol poboTn B KOMM'IOTEPHUX MepexXax, METOAN CTBOPEHHST Ba3 gaHuX
Ta IHTEepHEeT pecypciB, TEXHONOrIT po3pObNeHHA anropuTMIiB i KOMM IOTEPHNUX
nporpamMm MoBamMum BUCOKOIrO PiBHSA i3 3aCTOCYBaHHAM OO’€KTHO-OPIEHTOBAHOIO
nporpamMyBaHHA [ONS PO3B’SI3aHHA 3a4ay MPOEKTYBaHHA | BUKOPUCTaHHA
iHpopMaLiMHUX CUCTEM Ta TEXHOJSIOTIN.

PoboTa Hag KypCOBUM MPOEKTOM MEBHOK MIpOK BU3HAYaEe 3arasibHO
TEOpeTUYHY Ta creuianbHy nMigrotosky 3gobyBava BULWOI OCBITM | B
OCTaTOYHOMY MiOCYMKY rOTye WOro [0 ManbyTHbOro BUKOHAHHSA OinbLu
CKNagHOro W 3aBepluanbHOro eTarny HaB4yanbHOro npouecy — AWMIIOMHOro
NPOEKTYBaHHS.



1. 3MICT TA OPOPMJIEHHAKYPCOBOI'O NMPOEKTY

3MICT KypCOBOIO NMPOEKTY 3 00’EKTHO-OPIEHTOBAHOIO
nporpamMyBaHHs

3MIiCT MOBWMHEH BignMoBigaTM TUMOBOMY 3MICTY KypCOBUX TMPOEKTIB 3
00’EKTHO-OPIEHTOBAHOrO  MPOrpaMmyBaHHsl,  AKMM  3anpornoOHOBaHO Y
MEeTOONYHUX PeKOMeEHJaLisiX 3a BUHATKOM po3pobsieHHs iHOMBIAYaNbHUX TEM
KypCcOBMX MPOEKTIB. YBECb MaTepian KypCOBOro npOEKTY MNOBUHEH 6yTn
LiriecnpsimoBaHuMm, BUKNageHumn y NOrivHin NOCnigOBHOCTI [
B3aEMOINOB’A3aHMUM 3 OKPEMUMM NOro po3ainiamu.

[ToacHoBanbHa 3anucka MNOBMHHA MICTUTU BCi PO34inn  KypCcOBOro
NPOEKTY:

[Mepwmnn apkyw — TUTYNBHUNA,

HApyrun apkyLw — 3MiCT NOACHIOBarNbHOI 3anNCKN, e 3a3HadeHi CTOPIHKN
po3TallyBaHHSA PO34iniB NPOEKTY.

[ani po3ginu npoekTy BiANOBIgHO 0O pekoMeHaauin, HaBedeHux aani.

Cnncok BUKOPUCTAHUX [Kepen noJaeTbCs nicnss BUCHOBKY. BiH
NOBUHEH BYTN OPOpMIIEHNN 3rigHO 3i BCTAHOBMEHMMUW NpaBuiamum.

Hdonatkn oopmMnsaoTb (SKWO X He 6araTo) 3 BUKOPUCTAHHAM fiTep
yKpaliHcbkoro andasiTy (Hanpuknag, Jogatok A “JlicTuHrn nporpam”).

TUTYNbHUN APKYLL

[MepLuoo CTOPIHKOK NOSICHIOBANbHOT 3aNnCKM € TUTYNbHUK apKyLl. BiH
MICTUTb TakKi OaHi:

BiIOMOCTI NPO BMKOHaBLSA poboTy;

NOBHa Ha3Ba AOKYMEHTA;

nianucu BignosiganbHUX OCiO, BKIOYaoun KepiBHMUKA pobOTH;

PiK CKNnagaHHA NOSAACHIOBAsIbHOI 3armcKu.

[Mpyknag TUTYNbHOrO apkywa KypCoBOro npPoeKTy 3 0O’€KTHO-
OpIEHTOBAHOrO NporpaMmyBaHHS HaBedeHo y AoaaTky b.

3MICT
[o 3micTy goaatTb: BCTYM; HA3BM BCiX po3ainis, Nigpo3ainis 1a rnyHKTIB
OCHOBHOT 4aCTUHWN MOSACHIOBANbHOI 3arnucku; BMCHOBKW; Mepesiik nocunaHb;
Ha3BM JOAATKIB | HOMEPU CTOPIHOK, AKi MICTATb NOYaTOK MaTtepiany.
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NEPEJNIK YMOBHUX CKOPOYEHb

Akwo 'y nosAcHwBanbHIM - 3anucui  BUKOPUCTOBYKOTb  Manosigomi
CKOPOYEHHS!, HOBi CMMBOSM, MO3HAYEHHS | Take iHWe, TO B Hin mae 6ytu
nepenik yMOBHUX CKOPOY€Hb, KN NOLSAETLCS Y BUrMALI OKPEMOro CrUCKY,
LLIO PO3MILLYIOTE nepen BCTyrnoMm. Hessaxatoum Ha ue, 3a nepLioi nosisu Lnx
eneMeHTIB Yy TeKCTi JOKYMEeHTa HafatTb IX po3LWNGpyBaHHS.

Akwo B poboTi cneuianbHi TEPMiIHKU, CKOPOYEHHSA, CUMBOSN, MO3HAYEHHS
MOBTOPIOIOTLCA MEHLLUEe TpbOX pasiB, nepenik He cknagawTb, a Ix
po3LInppyBaHHA HABOAATL Yy TEKCTI Mig Yac nepLuoro 3ragyBaHHA.

[Mpuknag nepeniky yMOBHUX CKOPOYEeHb HaBeLeHUn y poboTi[3].

BCTYN

Bctyn - ue BigobOpaxeHHA poboTn, TOMY cnig peTenbHO KOoro
onpautoBaTun. Kpalie opmyBatn BCTyn Nicns BUKOHAHHS OCHOBHOIO TEKCTY
NOSAACHIOBANbHOI 3arnnUCKN.

Y ecmyni HeobXigHO  3a3Ha4MTU  BaXNUBICTb  BUKOPUCTaHHA
IHbOopMaUiMHNUX CUCTEM Y CydaCHMUX yMOBaXx, posib iHpopmauinHUX CUCTEM Y
npegMeTHIn ranyasi, Wopo3rnsaacTbCs B KYpCOBOMY MPOEKTI, porfb 3acobis
30epexxeHHa [[aHux B iH(popMauinHMX cuctemMax, MeTy Ta 3aBLaHHS
KypCOBOro MPOEKTY, BiAOMOCTI LWoAo po3pobrieHoi nporpamu (Npu3HavyeHHs,
sIke BOHa [O3BOSIIE aBTOMATU3yBaTWU, TEXHOMOrT Ta MOBa NporpamyBaHHS,
AKi 6ynu BUKOpUCTaHi nig 4ac po3pobrieHHa nporpamu). Takox HeobxigHo
HaBeCTW IHopMaLilo WOoa0 MOXIMBUX ranysen 3acToCyBaHHSA pes3yrnbTrarTis,
OTPMMaHNX y KYpCOBOMY MPOEKTI.

Po3gin 1.Cneuundikadisa npoekty

MeToto po3giny 1 € po3pobrieHHs NOCTaHOBKM 3aBAaHHA, BUMOTr OO
nporpamHoro 3abesneyeHHsa Ta MaTeMaTMYHOro onucy 3agaudi.

Y nigpo3agini 1.1 "lNocTtaHoBka 3aBgaHHA" HaBOAUTbLCS MNOCTAHOBKA
3aBOaHHS Ha po3pobrieHHs nporpamMHOro MNpoAykTy BignNnoBigHO A0
BapiaHTa,akun OyB BMAaHUN 3006yBavy BULWLOI OCBITU. TakoX HeOOXiaHO
BKasaTu, WO po3pobka BMKOHYETLCS Ha MiAcCTaBi 3aBOaHHA Ha BUKOHAHHSA
KypCOBOro  MpOEKTY, 3aTBepKeHoro kKadenpow  iHopmatukm Ta
KOMM'IOTEPHOT TEXHIKMN.

Y nigpo3agini 1.2 "Bumorn go nporpamMHoro 3abesneyeHHs" MicTaTbCcA
doyHKUiOHanNbHi Ta HedgyHKUiOHANbHi BMMOIM OO MPOrpamMHOro MpoayKTy.



@PyHKUIOHaNbHI BUMOrM SIBHO OMUCYIOTb, WO MOBUHEH POBUTU MporpamHum
NPOAYKT i AKi NepeTBOPEHHSA BXiOHUX JaHUX BUKOHYBaTW.

HedyHKuiOHanbHI BUMOrM Bu3HaA4alOTb BNacTUBOCTI NPOrpamHOro
NPOAYKTY, NPAMO He NoB'dA3aHi 3 MOro PyHKUioOHanNbHICTIO. [1pnkKnagom Takux
BTACTMBOCTEN MOXE CITYXXUTU MakCcMMasibHU Yac Bigryky nporpaMmm Ha 3anut
KopucTyBa4da, MiHiManbHuin 4yac 6eanepebinHol poboTU CUCTEMU, HASIBHICTb
3PYYHOro iHTepgency Kkopmctysada ToLLO.

@DyHKUiOHaNbHI Ta HedYHKUiOHamNbHI BUMOrM 0 MPOrpamMHoi CUCTEMMN,
Lo po3pobnseTbcsa BigNOBIAHO A0 OyOb-AKOI TEMW KypCOBOrO MPOEKTY 3
nepeniky pekoMeHOoBaHUX TeM, AKi NOBUHHI OyTn peani3oBaHi y KypcoBOMY
NPOEKTI.

PyHKUiOHaNbHi BUMOru

1. CTBOpPEHHSA hanny 6a3m gaHux Ta 3anuc 4O HbOro AaHuxX y NeBHOMY
doopmari.

2. YntaHHs BCiX gaHux i3 cpanny Ta ix BigodpaKeHHs.

3. [looaBaHHA HOBOro enemeHTa gaHux go dganny 6asu.

4. OHOoBMEHHSA Byab-sKoro enemeHTa gaHmx y danni 6asu.

5. BuganeHHs 6yab-sKkoro enemeHTa gaHux i3 dpamny.

6. OTpMmaHHs Ta BigobpaxXeHHs NigCYMKOBOI iHopMaLlil.

7. [llepeBipka [OOMyCTUMOCTI OCHOBHMX [aHuUX, WO BBOOATHCSH
KOpUCTyBayeM.

8. Bwupgada kopuctyBady nonepempkyroumx Ta  iHopMauinHUX
NoBiOOMIEHb.

HedyHKuioHanbHi BUMoOru

MiHimarbHi eumoau 00 KOHCOJSIbHO20 IHmepgelcy Kopucmyeaya:.

1. [Ins 3abe3neyeHHsa HasBHOCTI Aianory KopucTyBaya 3 nporpamHum
NPOAYKTOM erfileMeHTUN iHTepdency KopucTyBaya MNOBUHHI MaTW OoknagHe
FOfIOBHE MEHI0, 9Ke MICTUTb MOCUMaHHA Ha OCHOBHI 3aBAaHHS, Lo
BUKOHYIOTBLCS B NMPOEKTI.

2. KOXXeH MyHKT rofiloBHOr0 MEHKO MOXe MaTu MEHK0 APYroro piBHA, Ake
AOKNagHO PO3KPMBAE NOro 3MICT.

3. BigobpaxeHHsa pgaHux i pesynbTaTiB obuncneHb HeobXxigHO
dopmyBaTU B HAOYHOMY BUIMSAI 3 HEOOXiAHMMUN KOMEHTaPAMM.



4. [OaHi, wo 30epiratotbcs y pannosin 6asi gaHMx Ta pesynbTatu
3anuTiB OO Hel, NOBUHHI BigobpaxkaTtucsa sTabnnyHomy surnagi 6e3 amileHb B
pagKax i CToBMuUsAX.

MiHimanbHi eumozau 0o epaghidHO20 iHmMepghelicy Kopucmysauya:.

1. EnemeHTn iHTephency KopuctyBaya MalTb CYNpOBOOXKYyBaTUCS
AOMOMDKHUMW TEKCTOBMMU MiTKamu abo mMaTu 3aronoBKU, SIKi BUKOHYHOTbCSH
YKpalHCbKOK MOBOHO.

2. [onoBHe BIKHO 3aCTOCYHKY — (bpeuM, SikMA Mae NnaHefb MEHK 3
NiaTPMMKOK "akcenepaTtopiB”, KOpPUCTYBasibHULbKY MiKTOrpamy CUCTEMHOrO
MEHI0, MNaHemnb IHCTPYMEHTIB i3 nigTpuMKoOCnnBarumx "nigkasok" ans
KHOMOK.

3. [HaHi, wo 3b6epiratotbca Yy annosin 6asi [aHUX, NOBUHHI
BigobpaxaTtuca B TabnnyHomy BuUrnagi.

4. HasBHicTb OianoroBmx BIiKOH, 3a OMOMOIOK SKUX KOpPUCTyBad Mae
MOXIMBICTb AofasaTtn abo pegaryBatu gaHi.

5. HasBHiCTb CTaHOapTHUX AianoroBux BiKOH BIAKPpUTTSA Ta 36epexeHHd
goannly, 3a [OOMOMOro SKUX KOPUCTYBa4Y Ma€e MOXIMBICTb BUKOHYBaTU
BianoBiaHi ail.

6. HasaBHicTb CTaHOapTHUX aianoroBmx BiKOH ansa
BigobpaxeHHANonepeoKyymx Ta iHpopMaLinHMX NOBILOMIMEHb, WO MOXYTb
3'ABNATUCS B XO4i BUKOHAHHS Nporpamu.

7. HaaBHicTb gianorosoro BikHa "lNpo nporpamy”, 3a 4ONOMOrot AKOro
KOPUCTYBay Mae MOXMUBICTb NepernsHyTn iHpopMmauieo Npo po3pobntoBava
nporpamu, 3okpema noro (i) dpoTtorpadito.

8. Yci gianorosi BikHa NOBUHHI BYTWU MoganbHUMKU Ta MaTU GoiKCOBaHUN
po3mip. lMig 4Yac po3pobrieHHs iHTepdency KopuctyBada pPEKOMEHAYETbCH
KepyBaTuUCS METOLUYHUMU pekoMeHadauisiMu, HaBsegeHnMn B gogaTky XK.

Bumorn fo apxitektypu nporpamu:

1. BUKOpUCTaHHA He MeHLWe OOHOI CTPYKTYpW OaHuX i3 cTaHgapTHOI
OibnioTekn Konekuin.

2. BukopuctaHHs hannoBux noTokiB BBEAEHHA-BUBEAEHHA OaHUX.

3. BukopucTtaHHA MexaHi3amy BUHATKIB Anst 06pobK1 NOMUMNOK.

Bumoau 00 8uxiOH020 KOOy 3aCMOCYHKY:

1. [looepxaHHs NpuHUKMNY iHKancynsauii Woao piBHIB O4OCTyNy 40 nonis
Ta MeToAiB Krnacis.
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2. BuxigHnn ko KOXHOro 3 KraciB nporpamMum noBUHEH MICTUTUCS B
oKpemomy doanni.

3. HasiBHiCTb JOKYMEHTaUINnHMX KOMeHTapiB (4N KnaciB — Npu3HavyeHHs
Knacy; ons MeToAiB — NPU3HaA4YeHHs MeToay, ONUC napamMeTpiB Ta 3HAYEHHS,
WO noBepTaeTbcd) 3  OOOB'A3KOBMM  BUKOPUCTAHHAM  BigMoOBIgHUX
AOKYMEHTaLINHUX TeriB.

4. BukOHaHHA yrog wWoOOO 3anucy TeKCTy nporpamMm MeEBHOK MOBO
nporpamMmyBaHHs

[Mpn y3rogXeHHi 3 KepiBHMKOM KYpPCOBOrO MPOEKTY, AesKi i3 uMX BUMOr
MOXYTb 6YTU 3MiHEHI.

Y Bunagky, dkwo 3gobyeBad BULWOI OCBITM OBpaB TeMy KypcOBOro
NPOEKTY CaMOCTINHO, TO BUMOIM 0 NporpaMmm obroBoprOTLECSA 3 KEPIBHUKOM
Ta MOXYTb BIpPI3HATUCA BiJ HaBEeLEHUX BULLE.

Y nigpo3gini 1.3 "MatematudHuin onuc 3agadi" mae 6yTM HaBedeHa
MatematuyHa dopmanisauia 3agadi, ToOTO iCHYt4i CRIBBIAHOLWEHHS MiX
BennmunHamu. BopgHoyac 3anexHo Big cneuudiku pos3s'a3yBaHOl 3agadi
MOXYTbOYTM BMKOPUCTAHI pPi3Hi po3dinn mMateMaTuku Ta iHWKWUX OUCLMUNAIH.
TakMm 4YMHOM (PoOpMYyeETHCA MaTemMmaTudyHa MoAenb SBuvla 3 MeBHOH
TOYHICTIO, NPUNYLUEHHSAMW | OBMEXEHHSAMN.

MatematnyHa m™MoAernb MOBMHHA 3a40BOSIbHATU MNPUHAWUMHI  OBOM
BUMOram: peaniCTUYHOCTI i peani3oBaHOCTI.

[ig peaniCTUYHICTIO pO3yMIETLCA MpaBuSibHE BigOOpaXKeHHA MoAenso
HanOINbLW ICTOTHUX PUC AOCNIAKYBAHOIo ABULLA.

PeanisoBaHicTb AocAraeTbCa pO3yMHOK abcTpakuieto, BigBOMiKAHHAM
BiO AOpyropsagHux getanen, wob 3BecTM 3agadvy [0 3agadi 3 BigoMum
pilLEHHAM. YMOBOI peani3oBaHOCTi € MOXNUBICTb MNPaAKTUYHOINO BUKOHAHHS
HeoOXigHMX ob4yncneHb 3a BiABeAEHWW 4Yac 3 BUKOPUCTAHHSM OOMEXEHUX
pecypciB.

Y nigpo3gini 1.3 HeobxigHO HaBecTU MaTemaTuyHi dopmynu abo
NOriYHi  CNIBBIAHOLWIEHHS, €Ki BUpaxalTb 3alexXxHIiCTb MNOKa3HMKIB, WO
pPO3pPaxoBYOTbCABIO BXIOHUX AAHMX Ta HEOOXiAHI MOACHEHHS.

Po3ain 2.NMporpamHa peani3auif

MeTolo po3giny 2 € OonuMcapxiTektypy po3pobneHoi nporpamHoil
cuctemMu, BiAOMOCTI NPO TeCTyBaHHA MPOrpamMHOl CUCTEMU Ta PO3ropTaHHS
NporpamMHoOro NPOAYKTY, a TAaKOX KePIiBHULTBO KOpPUCTyBaya.
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Migpo3gin 2.1"ApxitekTypa nporpamHoi cuctemu". [lporpamHa
cuctema o3Havae nporpamMmHe 3abesneyeHHs, WO po3pobnioeTbes. Lle moxe
OyTn KpynHa Kosekuis 3 6eanidi KOMMOHEHTIB nporpaMHoro 3abesneyvyeHHs,
O[MH 3aCTOCYHOK ab0o YyaCcTUHa 3aCTOCYHKY.

[Ons ysBneHHs CTaTU4YHOI CTPYKTYpUM MoAeni NporpamMmHol CUCTEMMU
npusHayeHa UML-giarpama knacis. BoHa moxe BigbuBaTu, 30Kpema, pisHi
B3aEMO3B'A3KM MiXK OKPEMUMW CYTHOCTSAMU NpeaMeTHol obnacTi, TakuMn K
00'ekTM 1N NIACUCTEMU, @ TaKOX OMUCYE IXHIO BHYTPILLHIO CTPYKTYPY M TUNU
BIAHOCUKH. Y JaHOMY NYHKTI MOSICHIOBArnbHOI 3arnncku HeobxigHO HaBeCTu:

1. UML-piarpamy knaciB, WO peani3yloTb OCHOBHY 6i3Hec-noriky
nporpamHoi cuctemn, Ta il onuc. lpuknag onucy UML-giarpamu knacis
HaBefeHO B foaaTtky 3 .

2. lNocunaHHsa Ha NICTUHI NporpamMmn 3 BUXIOAHMM KOOOM, WO Bignosigae
Knacam, siki peani3ytoTb OCHOBHY Bi3Hec-noriky nporpamHol cuctemu. JTiCTUHr
nporpamMn MNOBWHEH 3HAXOOUTUCA B OOHOMY 3 OodaTkiB 4O MOACHKOBASIbHOI
3anucku.

Miapo3ain 2.2 "TecTyBaHHA nporpamMHoi cuctemun”. TecTyBaHHS
NporpamMHoi CUCTEMU — MPOLEC BUKOHAHHA NPOrpamMHoro Koy, crpamMoBaHuim
Ha BUSABMNEHHSA iICHYIOYNX Y HbOMY AedeKTIB.

i deghekmom po3ymieTbCa AiNsHKa MPOrpaMHOro KoAy, BUKOHAHHS
AKOI 3a NeBHUX YMOB NPU3BOAUTL 0O HECNOAiBAHOrO MOBOMXKEHHS CUCTEMMU
(TO6TO NOBOAKEHHS, WO HE BigMnoBigae BMMOram).

3aBOaHHA TeCcTyBaHHA — BU3HAYE€HHA YMOB, 3a SKUX MPOSABNSAKTLCS
AedeKkTn CUCTEMMU, | MPOTOKONOBAHHSA LUX YMOB.

MeTa 3actocyBaHHA Mpouenypu TeCTyBaHHA MporpamMHoOro kogy -—
MiHiMi3aUis KifIbKOCTI AedeKTiB Y KiHLEeBOMY MPOaYyKTi.

Buaun TectyBaHHA

MoOyrnsHe mecmyeaHHs

Y xodi MOOYNbHOrO TECTYBaHHSA KOXHUMA MOAYSb TEeCTYETbCA SK Ha
BiANOBIQHICTb BUMOram, Tak | Ha BIOCYTHICTb NPOONEMHUX AOiNAHOK
NPOrpamMHoOro Koay, Ski MOXyTb BUKITMKATK BiAMOBM 1 3001 B pobOTi cuctemn.

IHmeepaujitiHe mecmyeaHHs

Okpemi mMoayni pigko dYHKUIOHYOTb cami no cobi, ToMy HacTynHe
3aBOaHHA Micna TeCTyBaHHA OKpPeMUX MOAyniB — TeCTyBaHHA KOPEKTHOCTI
B3aemogii gekinbkox moaynie, ob6'egHaHnx y eauHe uine. Take TecTyBaHHA
Ha3MBaloTb IHTErpauinHnuMm.
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CucmemHe mecmyeaHHs

[licna 3aBepLueHHs iHTerpauiHOro TecTtyBaHHA BCi MOAYnNi CUCTEMU €
NOroXeHUMU 3a iHTepdencamm i PyHKUiOHanNbHICTIO. [loynHatoun i3 Lboro
MOMEHTY, MOXHa NepexoanTn 4O CUCTEMHOrO TECTYBAHHS, TOOTO TECTYBaHHS
NOBOXKEHHSI CUCTEMU B LINTIOMY K eanHoro ob'ekta. BxigHoto iHpopmauieto
AN NPoBEAEHHSI CUCTEMHOIO TECTYBaHHS € ABa Krnacu BUMOT: PYHKUIOHAsbHI
N HeYHKLIOHanbHI.

CucteMHe TecTyBaHHSI MPOBOAUTLCA B Kiflbka eTaniB, Ha KOXHOMY 3
AKX BUKOPUCTOBYETLCA OOMH 3 BUAIB CUCTEMHOIO TECTYBaHHS.

Baxnmeum BMOOM CUCTEMHOrO TeCTyBaHHA €  (PYyHKUiOHanbHe
TecTyBaHHA. Llen BuMO cuCTeMHOro TecCcTyBaHHA Mpu3HadeHun AN
NiATBEPOXKEHHS TOro, WO BCA cUCTeMa B LifIOMy NoBOAUTLCA Bi4MNOBIAHO L0
O4iKyBaHb KopucTyBaya, hopmarizoBaHuxX Yy BUrNS4i CUCTEMHUX BUMOT.

Y xogi (yHKUIOHaNbHOrO TeCTyBaHHA MepeBipAlTLCA BCI PyHKUIT
cuctemu 3 nornagy 1l KopucTyBadiB(SK Nogen, Tak i iHWKMX nporpamMHux
cuctem). Takox  HeobxigHO  nepeBipuUTU  OYHKUiOHANbHY  MOBHOTY
KOPUCTYBaSIbHULbKOIO IHTEP(ENCY N KOPEKTHICTb BUBeAEHHS iHhopMmallil.

[okymeHTyBaHHS npoueaypu TecTyBaHHS OCHOBHE MpU3HaAYeHHs
AOKyMeHTaLii, CTBOpPIOBAHOI Ni 4Yac TecTyBaHHS,— 3abe3nedyeHHsl rapaHTin
TOro, WO npouec TeCTyBaHHA BUKOHYETbCS 3 HEOOXiOHOK SAKICTIO W BCi
acnekTu NOBOMKEHHSA CUCTEMMU NPOTECTOBaHI.

[Mepenik HeoOXigHOT AOKYMEeHTaU,T:

1. Tect-Bumoru.

2. TecT-nnaH.

3. 3BIiT NpOTECTYBaHHS.

TecT-BMOru pO3pobNATLCS Ha nigcrasi CUCTEMHUX [
JYHKUIOHANbHNXBUMOI [0 3aCTOCYHKY. Y HWUX [OOKNagHO ONUCYETbCH, SKi
acneKkTn NOBOOKEHHSI CUCTEMU MOBMHHI BYTU NpOTeCToBaHi, Wob yneBHUTUCS
B 1l KOPEKTHOMY (DYHKLIOHYBaAHHI, i Ha nNigcTaBi SKOro 30BHILLHBbOrO eekTy
MOXHa MepekoHaTucs, WO  (PYyHKUIOHANbHICTb, 4HKa nNepeBipseETbCS,
peanizoBaHa npaBuIibHO.

TecT-BMMOrn MOBWUHHI ByTM pocTtaTHiMM ansa nobyaoBu TecCT-nnaHy
nepeBipkM NporpamMHoi cuctemm 6e3 03HanoMNeHHs 3 il NporpaMHUM KOLOM.
CTpyKTypa TeCT-BMMOrI NMOBUHHA A0AEPXKYBATUCS CTPYKTYPU PYHKLIOHANbHUX
BUMOI O CUCTeMMU. FK MpaBuno, OAHIN CUCTEMHIN abo dyHKUIOHanNbHIN
BMMO3i BiANoBigae MiHIMyM OgHa TeCT-BMMOra.
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[ns KOXHOI TeCcT-BMMOrn NMOBMHHA iCHYBaTU MOXIIMBICTb MepeBIipKN —
BUKOHYETLCA LA BUMOra B peani3oBaHi cuctemi yum Hi. Ha nigcraBi TecT-
BUMOI CTBOPKOIOTLCA TeCT-NfaH — [OOKYMEHT, WO MICTUTb [JOoKnagHun
MOKPOKOBWUIM OMUC TOroO, SIK NOBUHHI OyTW NpOTECTOBaHI TECT-BUMOTN.

Ha BigmiHy Big TecCcT-BMMOr Yy TeCT-fMnaHi ONUCYKTbLCA KOHKPETHI
cnocobu nepeBipkn (PyHKUiOHANbHOCTICUCTEMU. HAK NpaBuno, TecT-nsaH
CKNagaeTbCA 3 OKPEeMUX TECTOBMX MPUKIagiB, KOXHUMA 3 AKUX NepeBipde
neBHy oyHKLito abo Habip yHKUIN cuctemm

LN KOXHOro TecToBOro npuknagy OLHO3HAYHO BU3HAYAETbLCS
KPUTEPIN YCrilWHOro NPOXOKEHHA, 3@ JOMOMOro SKOro MOXHa CcyauTu rnpo
BiANOBIOHICTb NOBOAXKEHHSA CUCTEMU 3a4aHOMY.

CTpyKkTypa TecT-nnaHy NnoBMHHA BiAMOBIgaTU CTPYKTYpi TECT-BUMOT.

KOXHUI NYHKT TeCT-nnaHy NOBUHEH MICTUTMU:

1. lMocunaHHsa Ha BUMOry(un), Wo NepeBipaeTbCA UMM MYHKTOM;

2. KOHKpeTHe 3Ha4YeHHs BXiQHUX OaHUX.

3. OuikyBaHy peakuito nporpamm (TEKCTM MNOBIAOMSMEHb, 3HAYEHHS
pesynbTaTis).

4. Onuc nocnigoBHOCTI i, HeoBXiAHMX NS BMKOHAHHSA MYHKTIB TECT-
nnaHy.

3a pesynbTaTaMu BUKOHaHHS TECTiB CTBOPIHOETBLCHA 3BIT NPO BUKOHAHHS
TecTyBaHHA. BiH € OCHOBHMM [XepernomMm Ans BWCHOBKY MpPO CTYMiHb
BIiANOBIAHOCTI MPOTECTOBAHOI CUCTEMM BUMOram. Takumin 3BIT AK MiHIMyM
NOBUHEH MICTUTU IHOPMALi0 NPO KOXHUA BUKOHAHWI TECTOBUM NpuUKnag, i
pes3ynbTaT MOro BUKOHaHHSA (ycnix abo HeBaaya).

IHo4i TecT-nnaH cnony4yatTb 3i 3BITOM MPO NpoBeAEeHHA TeCTyBaHHS,
aodarunm 0o HbOro iHdopmauito Npo OTpUMaHy peakuito cuctemmn n 36ir
(pO36iXKHOCTI) OTPUMaHUX pe3ynbTaTiB 3 OYiKyBaHUMW.

HanpukiHUi  onuMcy  KOXHOro  TecTOBOro npuknagy [Oo4aeTbCs
iHbopMaList Npo Te, Y1 NPONLEHUN TECTOBUM NpUKag y uifiomy. HanpukiHui
BCbOro TEeCT-MnaHy, Crony4eHoro 3i 3BiTOM,MIiCTUTbCA rpada "TecTtoBux
npuknagis nponaeHe/ycboro", y aky 3aHOCUTLCHA YUCHO NPOMOEHUX TECTOBUX
npuKnagiB i 3aranbHa IXHS KiNbKICTb.

[Mpyknag TecT-nnaHy, CnosiydeHoro 3i 3BiTOM NpO MpPOBEeAEHHS
TeCTyBaHHA HaBeeHo B goaarky |.

Y UbOMYy MYHKTIi MOSICHIOBArNbHOI 3anuCKM Mae 3HaxoOUTUCH Ornuc
npouenyp pyHKUiOHanNbLHOro TeCcTyBaHHS Ta IXHIX pe3ynbTarTiB.

14



[na onucy npoueanypwn TeCTyBaHHA MOBUHHI BYyTWU CKMageHi HacTyrHi
AOKYMEHTMU:

1. TecT-BuMoOru.

2. TecT-nNnaHu,crnonyyeHi 3i 3BiTamu Npo NpPoBeAeHHSA TECTYBAHHS.

Y 3BiTi NpO NpPoOBeOEHHA TeCTyBaHHA BKa3YTbCA SAK MO3UTMBHI Tak i
HEeraTUBHI pe3ynbTaTW BUKOHAHHSA OKpeMux TecTiB. OpHak 3aranbHui
pesynbTarT TeCTyBaHHA 3aCTOCYHKY MOBMHEH OyTM NO3UTUBHUM, 60 B
NPOTUNEXHOMY BUNAAKy BiH He Bignosigae neBHMM Bumoram. [Ana uboro B
pa3i HeoOXigHOCTI NpPoBOAATLCS OO04aTKOBI 3axoAu LOAO BUNPaBEHHS
MOMUIIOK Ta TeCcTyBaHHA. BOHM TakoX NOBWHHI ByTWM onucaHi y ubOMY MYHKTI
NOSICHIOBaNbHOI 3arMmCKMU.

PosropTaHHa — Ue npouec MOLWMPEHHS FOTOBOrO 3acTOCYHKY abo
KOMMOHEHTa A1 YCTaHOBKM Ha iHLLi KoMM'toTepu.

Y nigpo3aini 2.3 "Po3ropTaHHsA nporpamMHoOro npoaykrty" HeobxigHo
HaBeCTM ONMUC BUMOr 0 anapaTHMX Ta NporpamMmHux 3acobis, HEOBXiaHMX ONs
YHKLIOHYBaHHA pO3p0obsieHOro NporpamMHoOro NpoaykTy, Ta A4in Woao Moro
IHCTanAuii Ha kKomn'toTepi KopucTyBaya. [lpuknag onucy npouenypwu
pO3ropTaHHs NporpamMHOro MNpoaykTy, CTBOPEHOro Ha nnatdgopmi JavaSE
HaBegeHo B goaartky K.

Migpo3ain 2.4 "KepiBHULUTBO KopucTyBa4a" MICTUTb MNpU3HAYEeHHS
nporpamMmn, IHCTPYKLUiO LWOAO 1I BUKOPUCTAHHA 3@ MNPU3HAYEHHAM, ONUC
NOBIJOMMEHLKOPUCTYBAYy, WO MOXYTb 3'aBUTUCA B npoueci poboTtu
nporpamu.

Y nyHkTi 2.4.1 "Tlpu3Ha4yeHHss nporpamHOro npoaykTy" BKasylTbCA
BIOMOCTI NPO MOro npusHa4vyeHHs Ta iHopmauia, A4oCTaTHA ANA PO3yMiHHSA
JOYHKLIW NpOrpamMHOro NpoayKTy.

Y nyHKTi 2.4.2 "BUKOPUCTAHHS MPOrpamHOro npoaykty" mae 06yTu
BKasaHa MOCMiAOBHICTb AiK KopucTyBaya, sika 3abesnevye 3anyck, BUKOHaHHS
Ta 3aBepLUEHHS NMporpamu, HaBegeHO Oonuc PyHKUiIN, doopmMaTy Ta MOXITUBUX
BapiaHTIB AiA, 3a [OONOMOIroK SKMUX KOPUCTYBady Kepye BUKOHAHHAM
nporpamMmm,a TakoX peakuito nporpamu Ha Ui Ail.

YnyHkTi 2.4.3 "lloBigOMIEHHA KOpUCTyBadeBi" HaBOOAATLCA EKpPaHHI
doopMu MOBIAOMISIEHD, LLIO MOXYTb 3'ABMIATUCA B XOAi BUKOHAHHA nporpamu,Ta
ONnuC X 3MICTY.
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Y BMCHOBKax HaBOOATb OUHKY ofepXaHux pesynbtaTiB poboTu
(HeraTUBHUX TaKOX); MOXINMBI rarnysi BUKOPUCTAHHSA pes3ynbTaTiB poboTu;
€KOHOMIYHY, HayKoBY, couianbHy 3Ha4YyLUiCTb pobOoTN.

Cnucok BUKOpUCTaAHUX JXKepen — ue nepenik mkepen iHpopmauil,
AKiGyno unToBaHo, 3ragaHo abo po3rnaHyTo B poboTi. CnMCOK BUKOPUCTaHNX
mkepen odgopmneteca  3rigHo 3 OCTY 8302:2015 «bibniorpadiyHe
nocunaHHs. 3aranbHi BAMOrn Ta npasuna cknagaHHs» [1].

Cnucok BUKOPUCTaAHMUX [Kepen nogaeTtbCs  MOBOK — opwuriHany,
PO3MILLYETLCA B andaBiTHOMY NOPSAKY Npi3BuL, Neplunx aBTopiB abo Hass,
HYMepyeTbCA B NOPSAKY X 3pocTaHHA. Hymepaluis 6e3nepepsHa.

PoboTn ogHoro aBTopa poaTalloBaHi 3a andgasiTomM Ha3B abo B
y Takin NocnigoBHOCTI:

nitepaTtypa 3BeeHOro KUpunnuyHoro andasity, ang mxkepen i Mosamu
3 KUPUNKMYHOLO rpadoikoto (yYKpaiHcbKa, bonrapcbka Ta iH.);

nitepaTtypa B JlaTUHCbLKOMY arndasiri;

€nNeKTPOHHI pecypcu B Ti Xe NMOCRIAOBHOCTI WO W APYKOBaHI BUOAHHSA
(cnovaTky Kupunuueto, a NnoTiM NaTUHULERD).

Cnuncok niTepatypHux gpkepen ob60B’A3KOBO MOBUHEH MICTUTK Npi3BuULLE
Ta iHiyiann aBTopa, MOBHY Ha3By [Xepena, MICTO BWOABHULUTBA,
BUOABHULTBO Ta PiK BUOAHHSA, KiNbKICTb CTOPIHOK Y/ NOCUMAHHA Ha CTOPIHKK
ToLo. 3aranbHuU 0BCAr KHUMM B CTOPIHKaxX BKA3yETbCS, AKLWLO NMOCUMNaHHSA Ha
Hel NpPOBOAUTLCS MOBHICTIO, CTOpPiHKM (Bid... A00) BigMivalTbCH, SKLLO
NOCUSTAHHS HarexaTtb 40 OKPEeMOI YaCcTUHM JliTepaTypHOro gxepena.

Y popaTtkax BMILLYKOTb martepian, skumM € HeobxigHUM Ansi NOBHOTU
MNOSACHIOBASIbHOI 3anuUCKn, ane He Moxe OyTuM MOCRiAOBHO PO3MIlLEHUA B Ti
OCHOBHIl YaCTUHI Yepe3 Benukum obcar abo cnocobu BiATBOPEHHS Ta 3 IHLWIMX
ApuunH. InocTpadii  (giarpammn  BGidHec-nNpoueciB, CXeEMW  anropuTMis,
TEXHOMOrMYHMX npoueciB, cueHapii Aianorie Ta iH.), Tabnuui, NPOMIXKHI
MareMaTu4yHi  JoKasu, QopmMynn Ta po3paxyHKU, TEKCT OOMNOMIXKHOro
XapakTepy Ta iHWi MaTepiann MoXyTb OyTK ocbopMieHi y BUrNa4i 4oaaTkis.

KoXHnn pogaTtok NOBUHEH MOYMHATUCL 3 HOBOI CTOPIHKM |1 MaTwu
3arosioBoK (HasBy) HaZpYKOBaHMN ManumMmu sfitepaMn 3 NepLuol BENMKOI Ta 3
yKa3iBKOI nocepenmuHi CTopiHku crnosa “[logatok” Ta Moro no3HavyeHHs. Akwo
AoOaTKn ro3HavyalTbCA MPOMNMUCHUMU  (BESNTMKUMU) JliTepaMu  YKpalHCbKOro
andasiTy, nNoYnHaroun 3 niTepn A 3a BUHATKOM niTep e, 3,1, 1 0,4, b.
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Akwo pgopgatkie 6arato, 1IX OoOpPMOKTb Yy BUMMSAI OKPEMOI 4YacCTUHMU, Ha
TUTYNTIBHOMY apKyLi SKOI MOBWMHHO OYyTW HanuMcaHO BESIMKUMU fiTepaMu
«JOOATKN» abo «AJOOATOK» i noro Ha3By (3a HasiBHOCTI).

O(t)OpM.ﬂeHHﬂ TEKCTOBOI YaCTUHM KYpPCOBOIO NPOEKTY 3

006’€EKTHO-OpPiEHTOBAHOro NporpamMmyBaHHS

KypcoBuin NpoEKT CKnagaetTbCA 3 MOACHIOBASIbHOI 3anuUCKM Ta iHWKX
000B’A3KOBUX MaTepianis (cxemu, giarpamu, rpadikm 3anexHocrten, Tabnuui,
MantoHKK, NICTUHIM nporpamM Tow o), WO po3pobnarTbcs BiANOBIAHO O
3aBAaHHA.

O6car nosicHioBanbHOI 3anuckn — 20 — 40 OpykOBaHMX CTOPIHOK
dopmaTty A4 (6e3 nopaTtkis).

[TosicHiOBanbHa 3anucka BUKOHYETbCA Yy [OpYyKOoBaHMM crnocid Ha
apkywax dopmaty A4. [i TekcT mMae 6YyTU BUKOHAHWN 3 BUKOPUCTAHHSM
wpndTy TimesNewRoman (kernb 14), 3 MipsakoBumiHTepsanom 1,5.

[Mona CTOpIHOK MOACHIOBArNbHOI 3annckm — 25 MM Big JiBOro Kpato
apkywy, 10 mm — Big npaBoro kpat apkywy, no 20 MM Big BEpXHbOro Ta
HWXHBOrO KpaiB apKyLuy.

AB3auHun BigCTYN NOBUHEH BYTU OOHAKOBMM BNPOAOBX YCbOro TEKCTY
Ta gopiBHtioBatun 1,25 cwm.

BupiBHIOBaHHA OCHOBHOIO TEKCTY MPOBOAUTLCA «3a LUMPUHOO».

3aranbHUMKM BUMOramn O TEKCTY MOSICHIOBanbHOI 3anncku € forivyHa
NOCNIQOBHICTb BUKNAAeHHA MaTepiany, YiTKICTb i KOHKPETHICTb BUKNageHHS
TEOPETUYHMX | MpPaKTUYHMUX pes3ynbTaTiB poboTu, CYTHOCTI MOCTaHOBKMU
3aBgaHHA Ta MeTu poboTn, MeToaiB AOCNIOXKEHHS, MPUNHATUX PilleHb,
AOBEOEHICTb BUCHOBKIB | OBIPYHTOBaAHICTb pekomMeHgauin. Y  TeKCTi
MNOSAACHIOBASIbHOI 3anucKn HeobxigHO OOTpMMYBaTUCh €AWHOI TEPMIHOMOTIT.
BoHa He mae 6yTn nepeBaHTaxXeHa MarnoiH(popMaTUBHMM MaTepianom,
ONMCOM 3aranbHOBIAOMUX OaHuX, BMBeOeHHAM opmyn Towo. HeobxigHo
nocunaTuca Ha gxepena iHpopmaldii.

TekCT NosICHIBAaNbHOI 3anNUCKN He cnig BMKNagaTu Big neplioi ocobw,
nepeBaxHiwe 6esocoboBa dopma (Hanpuknag,  «OBYUCNIOETLCSY,
«3Haxo4MmMO») 3a BCIM TEKCTOM Y BU3HAYE€HOMY BiMiHKY 1 Yaci.

[ig yac BUKNageHHsa Martepiany He cnij BUKOPUCTOBYBATU:

PO3MOBHI 3BOPOTU;

YXaproHHi cnosa Ta 3BOPOTH;
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Pi3HI TEPMiHWN OJ19 NO3HAYEHHA OOHOro MOHATTS;

[HLUWOMOBHI CcnoBa Ta TepPMIiHW 3a HasiBHOCTI B YKpaiHCbKIM MOBI
PIBHO3HA4YHWUX CMiB | TEPMIHIB;

CKOPOYEHHS cniB i CrIOBOCMNOSTy4eHb, KPiM BCTaAHOBMNEHWX MNpaBuiamum
opcorpadcil Ta HopMaTUBHUMU OOKYMEHTAMM.

Y poboTi He Moxe OyTM NOBTOPEHb, HAaAMIPHOrO UMTYBaHHA. Lutatu
MatoTb BYTU KOPOTKMMW N OpraHiyHO NOB’siI3yBaTUCb 3 OCHOBHUM TEKCTOM. Ha
BUKOPUCTaHI Yy poboTi uncposi gaHi, umtaTtn, Tabnuui MmatoTb 6yTU NOCMNaHHA
I3 3a3Ha4YeHHAM MOpSALKOBOro HoOMepa BIAMOBIOHONO Xepefia y Crncky
nitepatypu. 1o TekCTy uen NopsaKkoBUA HOMEP nonarae y KBagpaTHi OYXKKU
(Hanpuknag: ...nodaxi y pobomi [8] pe3ysibmamu gukopucmaHi y Kypcogomy
npoekmi Ons...).

OdopmneHHs inocTpauin, Tabnuub, dopmyn

IntocTpadii cnig poamiwysaTu y cBiTi 6e3nocepeHbO Nicnga TekcTy, e
BOHW 3ragyloTbCsa Brnepwe, abo Ha HacTynHin cTopiHui. Ha Bci inoctpauii
MalTb BYTU MocunaHHs. IncTpauil MOXYTb MaTtu HasBy, KKy PO3MILLYIOTb
nig intocTpadieto. IncTpauia nos3HadaeTbCa CrnoBoM “PUCYHOK HOMep —
Ha3Ba”, siIke pa3oM 3 Ha3BOW iNKCTpaLil Ppo3MiLLyOTb MiCAA NOSCHIOBANbHNX
OaHuX.

IntocTpadii cnig HymepyBaTun apabCbkumn uUudpamm  NOPSAKOBOHD
Hymepauieto B Mexax po3sainy.

3amoeneHHa

Homep gokymenTa

Hata pokymeHTa
Koa knienta (FK)

|
I
KnienT :
Kopg knienta |
S
HalimeHyBaHHA JHMKKS
Kon 3HHH{|{H:FKJI. ________ o Kog aHwkKKn

3HEEa

PucyHok 1- lNpuknag ooopMIiEHHS PUCYHKY

Tabnuus posTawoByeTbCs 6e3nocepeaHbo Micns TEKCTY, Y SIKOMY BOHa
3ragyetbCcs Brnepwe, abo Ha HacTynHiW CTopiHui. Tabnuusa noBuMHHA MaTu
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Ha3By, AKY OPYKYOTb Manumu nirepamm (OKpiM nepLuol BENUKOI) i BMILLYOTb
Hag Tabnuueto. Hasea mae OyTu cTUCNOLO | BigobpaxaTu 3MicT Tabnuu,i.
Crnoso “Tabnuua HomMep - HanMeHyBaHHA” BKasylTb OAWH pa3s 3siBa
Hag nMeplo YacTuHOow Tabnuui, Hag IHWWMW YacTUHAMW NULWYTb:
“lNpopoBxeHHsa Tabnuui Homep” 3 3a3Ha4YeHHsIM HoMepa Tabnuui.

Tabmuis 1 — [puknaa Tabnauii

No 3/m HasBa ctoBO1s 1 HazBa ctoBOIs 2 HasBa cToBOI11d 3

dopmynu posTawoByoTb 6e3nocepeHbO MiCrs TEKCTY, B AKOMY BOHMU
3ragyloTbCs, NocepennHi CTOpiHKN. Bulle i Huk4Ye KOXHOT popMynn NOBMHHO
ByTn 3annWeHO He MEHLLE OLHOro BiflbHOro paakKa.

dopmynu cnig HymepyBaTh NOPSLKOBOKO HYMepaLie B Mexax poaainy.
Homep copmynu cknagaeTbCcd 3 HOMepa po3finly i nopagkoBOro Homepa
doopMyrnn Ha piBHI opMynun B AyXKaX Y KpanHbOMY MpaBoMY MOSIOXKEHHI Ha
PALOKY.

[MTOACHEHHA 3HayeHb CUMMBOJSIIB, WO BXOAATb A0 opmynu cnig
HaBoauTn 6eanocepedHbo Nig OPMYIOK Yy Ti NOCMIgOBHOCTI, B SIKin BOHM
HaBefeHi. [T0ACHEHHS1 3HAYEHHSA crig AaBaTu 3 HOBOro psagka. [Nepwmn pagok
NOSACHEHHSA NOYMHAOTL 3 ab3auy croBoM “Ae” 6e3 ABOKpankKu.

Hanpuknag,

f(X):IZi‘,JZ:CUXu _)mln (11)

ae f(xX) —ue uinboBa yHKUiS; | T.N.
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2. MOPSAOOK OPIrAHI3AUII SAXUCTY TA KPUTEPII
OUIHIOBAHHA KYPCOBUX MNMPOEKTIB

3aBepLlieHnn  po3gpyKOBaHUM  KypCOBUWM  MPOEKT 3  OBO’EKTHO-
OpiEHTOBAHOro NporpamyBaHHA 3400yBaYi BULLIOI OCBITU NIANUCYIOTL | 30a0Tb
KEPIBHUKY [ON NEepeBipKkW, MepeBipKM Ha aHTinnariat i peueH3yBaHHS.
[MepeBipka KypCcoBUX MPOEKTIB 34IMCHIOETLCA NPOTArom 10 AHIB 3 MOMEHTY X
HagaHHSA.

[ns nepesipkn KypCOBOro MpOEKTY Ha aHTinnariat 3gobyesay BuLOl
OCBITU MOBMHEH 34aTW EeNIeKTPOHHY BepCildo KypCOBOro MpPOeKTy y doopmari
*.rtf, *.doc, *.docx, *.pdf.

30aTu NpoekT 3406yBay BULLIOT OCBITK MOBMHEH He Ni3HilWe, HiXK 3a ABa
TWKHI 00 3axucty, TepMiHM $KOro BCTaHOBMOKTLCA BIiANOBIAHO A0
HaBYanbHUX NSiaHiB i rpadikie. KepiBHUK KypCOBOro NPOEKTY MiCMs nepesipKku
pobuTb BMCHOBOK MPO akTyanbHICTb i SKICTb BWKOHaHHA poboTM Ta npo
aonyck (He gonyck) 3gobyBada BULOIT OCBITU A0 3axXMUcTy poboTu. [Mo3Hadvka
Npo Jonyck (He [onyck) OO0 3axXuUCTy pobuTbCs Ha TUTYMbHIM CTOPIHLI
KypCOBOrO MPOEKTY 3a NignMcoM KepiBHUKa.

Akwo B pesynbTaTi NepeBipkn BUSABMEHI ICTOTHI NOMWIKX, HEMOBHWUW
obcAar, Hu3bKa SKICTb pobOTU UM NPOEKT HE TMPOWMLLIOB MEPEBIPKY Ha
aHTinnariar, BiH noBepTaeTbcs  3gobyBadyy  BMWOI  OCBITM  ANS
aoonpautoBaHHA. 3ayBaXkeHHSI KepiBHMKaA B MMCbMOBOMY BUrnaginogarTb
CTyOeHTYy. Ha TUTYyNbHOMY NUCTI KEpiBHMK CcTaBuTb nignuc «Jopobutny yum
«[]o 3axucTy» i gara nepesipKu.

Y pasi BignoBigHOCTI KYpCOBOro MPOEKTY BMMOram UMX MEeTOAUYHMX
pekoMeHJauUin KepiBHUK CTaBUTb Ha TUTYNbHOMY NUCTi «[JO 3axucTty».
JonylweHnn 0o 3axXMCTy KYpPCOBUIM MPOEKT 3axuaeTbes 34o0b6yBademM BULLOT
OCBiTM Yy NPUCYTHOCTI 3go6yBadviB BULLOT OCBITU akagemidHoi rpynu. He
aonylieHa 00 3axucty pobota nepepaeTbcs 3406yBadvy BULOT OCBITUM Ha
AoonpautoBaHHS, | npouenypa MoAaHHA Ha MepeBipKy Ta peleH3yBaHHA
MOBTOPHETHLCH.

3axncT KypcoBUX MPOEKTIB MOXe MPOXOOAUTU B Takin (popmi: aBTOpy
npoekTy paetbca 0o 10 xBunMMH gna Oonosigi OCHOBHUX MOSIOXEHb, NicnsA
4YOro MOMy 3a4at0TbCs NUTAHHA CTOCOBHO 3MiCTy po6oTn. OuiHOBaHHS AKOCTI
BMKOHaHHA i 3axucTy 3g06yBadamMu BULLIOT OCBITM KypCOBO [OMPOEKTY
3gincHioeTbes 3a 100-6anbHO0 Wkanoto. [igCymMKoBY OLIHKY BU3HadaloTb
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BUKNagadi, €Ki npuaMarTb 3axucTt  KypcoBux npoekTiB. O6’ektamu
OUiHIOBaHHA € TpW CKNMagoBi:  3MICT, OQOPMIIEHHA Ta  3axucT
KypCOBOronpoekTy (Tabn.2).

Tabnuuyga 2

Posnopin 6anbHOI OLiHKM 32 BUKOHAaHHA KYPCOBOIO MPOEKTY

OO0’eKkT ouiHIOBaHHA MakcumanbHa KinbkicTb 6aniB, gKy Moxe
ogepxaTtu 3006yBay BULLOT OCBITH
Po3kpuTTa 3MIiCTy KypCOBOIrO MPOEKTY 50
OhopmMneHHsa KypCcoBOro NpoeKTy 10
3axucT KypcoBOro NpoeKTY 40

KpuTepii ouiHoBaHHSA 3MicTy y KypcoBoMy npoekTi (0 — 50 6aniB):

e CTYMiHb PO3KPUTTS TEOPETUYHUX acnekTiB npobnemn, obpaHoi ans
JOCNiIXEeHb;

e HasIBHICTb MPaKTUYHOIO BUCBITNEHHS npobremMaTnkm KypcoBOro
NPOEKTY;

e HAOYHICTb Ta AKICTb ISIIOCTPATUBHOIO MaTepiany;

e piBEHb OBIr'PYHTYBAHHA 3aNPONOHOBAHUX PilLEHb;

e BiQMOBIOHICTbL OTPUMaHUX pesynbTaTiB  MoCTaBNeHUM  Uinam i
3aBOaHHAM.

KpuTepii ouiHoBaHHA odopmieHHs kypcoBoro npoekty (0 — 10 6anis):

e BIiOMNOBIOHICTL 00cCAry Ta  OMOPMIIEHHA  KYPCOBOrO  MPOEKTY
BCTaHOBMEHMM BMMOrawm,;

e OCUNaHHA Ha BUKOPUCTAHY niTepaTypy i HOPMaTUBHI JOKYMEHTN.

KpuTepii ouiHoBaHHSA 3axucTty KypcoBoro npoekty (0-40 6anis):

e BMIHHSA 4iTKO, 3pO3yMiTU Ta CTUCNO BUKNadaTW OCHOBHI 3adadi
NpoBeaEHOro AOCNIAKEHHS;

e MNOBHOTA, MMbUHa, O6GrPYHTOBAHICTbL BIAMNOBIAEN Ha 3anUTaHHA
YNEeHIB KOMICIl 3a 3MICTOM;

e [PYHTOBHICTb BWCHOBKIB | pekoOMeHZauin uwoao MNpPakTUYHOro
BUKOPUCTAHHS po3pobneHoro nporpamMmHoro 3acooby.
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ETann BUKOHaHHS KypCOBOIro NMPOEKTY

KypcoBum  npoekt 3  06’€KTHO-OPIEHTOBAHOrO  MNporpamMyBaHHS
BUKOHYeETbLCA Y IV cemecTpi, 3aBAaHHA BUOAETLCA HA NoOYaTKy CEMECTpY.

BubGip Temum i il 3aTBepAKEHHSA

3000yBay BULLOT OCBITU MOXe obpaTu Byab-siKy 3anpornoHOBaHY B LINX
METOANYHMX peKoMeHAaLuiax TeMy abo y3roguTu 3 KEPIBHMKOM BMacHy Temy.
O6paHi 3000yBayaMn BULLOI OCBITM TeMU 3aTBEPLXKYOTbCA Ha 3acigaHHi
kKacpepn iHbopMaTUKM Ta KOMIMIOTEPHOT TEXHIKK, Nicns Yoro 3gobysay BULLOT
OCBITM HE MOXE 3MIHUTU TEMY.

CknapaHHsA nnaHy i noro peanisauif

[Micna oTpuMaHHA Temu 3400yBad BULLOI OCBITM MOBMHEH MPOTArOM
TPbOX TWXKHIB Ha4aTN KEPIBHUKOBI NepLUnmr po3ais, Y aKoMy noTpibHO HaBeCcTu
cneundikauito npoekty. [licna yTOYHEHHA 3 BMKNagadem nraHy Temu,
3aTBEpPAXXYETbCA PO3Krag KOHCymnbTauih 3 po3paxyHKy 2 roguvHu Ha
KypcoBUUNPOEKT. 3400yBad BULLOI OCBITUMAe MNpaBO Ha KOHCynbTaLito 3a
KYPCOBWM MPOEKTOM Y 3a3HayYeHu Yac, B iHLWLMA Yac TiNbKN 3a Y3rogKeHHAM
3 BUKIiagayem.
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HNonaTtku
[lonaTtok A
TemaTuka KypcoBUX MPOEKTIB 3 06’€KTHO-OPIiEHTOBAHOIO
nporpamMyBaHHA

[lo3BonsieTbCA caMoCTiHU BUOBIp 3400yBavyamm BULLOT OCBITU TEMMU
KypCOBOIO MPOEKTY 3a Y3roAXKEHICTIO 3 BUKNagaveMm.

1. Po3pobrieHHa nporpamMHOro npoaykty ans pobotn 3 pannosoro
6a30t0 gaHMX NPo Npuxig ToBapiB Ha cknag nignpuemMmcTaa.

2. Po3pobneHHa nporpamMHOro npoAaykty ans pobotn 3 d¢ansnosoro
6a3ot0 gaHnXx Npo i3n4HUX ocib.

3. Po3pobneHHa nporpamMHOro npoaykty ans pobotn 3 d¢annosoro
6a30t0 fJaHuX Npo pyx NacaXmpcbKMx NOI3AIB MO CTaHLii Xapkis.

4. Po3pobrieHHs nporpaMmHOro npoaykry ans pobotm 3 dainoBor
6a30t0 gaHnX Npo TpuBanictb po3moB aboHeHTiB ATC.

5. Po3pobneHHa nporpamMHOro npoaykty ans pobotn 3 d¢annosoro
6a30t0 fJaHuX Npo ToBapwn MarasmHa nobyToBOT TEXHIKW.

6. PospobneHHa nporpamMHOro npoaykty ans pobotn 3 dannosoro
6a30t0 gaHnx Npo 6aHKiBCbKi onepadiil.

7. Po3pobneHHa nporpamMHOro npoaykty ans pobotn 3 dannosoro
6a30 gaHuX pes3ynbTaTiB MOHITOPUHIY SKOCTI NanuBa Ha aBTO3anpaBHin
CTaHLil.

8. Po3pobneHHa nporpamMHOro npoaykty ans pobotn 3 d¢annosoro
6a30t0 gaHMX NPOo NOLUTOBI onepadiii.

9. Po3pobneHHa nporpamMHOro npoaykty Aans pobotm 3 hannosoro
6a30t0 JaHnX 3a8BOK HA PEMOHT MOBINbHUX TeNEeMOHIB y CEPBICHOMY LIEHTPI.

10. Po3pobneHHs nporpamMHOro npoaykTy ans pobotn 3 ¢annoBoro
0a3010 JaHNX KOHTAaKTIB.

11. Po3pobneHHs nporpamMHOro npoaykTy ans pobotn 3 ¢annoBoro
6a300 gaHuX NPo MOLWITOBY iHAEKCAUil0 M. XapKoBa Ta HaceNeHuX MyHKTIB
panoHiB XapkiBcbkoi obnacri.

12. Po3pobneHHss nporpamMHOro npoaykTy — [OOBigHMKA KypaTtopa
CTYOEHTCbKOI rpynu.

13. Po3pobneHHs nporpamMHOro npoaykTy ans pobotn 3 ¢annoBoro
6asorgaHnx Npo NpoAa NanvBa Ha aBTo3arnpaBHin CTaHLl.
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MpogoBxeHHa goaaTky A
14. Po3pobneHHa nporpaMmHOro npoaykty anst pobotu 3 pannosotro
6a30t0 JaHnX Npo Yac BUKOPUCTAHHSA KOMM'KOTEpPIB NignpuemMcTBa.

15. Po3pobneHHs nporpamMHoOro npoaykty ans pobotun 3 dannoBoto
6a30t0 gaHnX Npo HagaHHs nocnyr aboHeHTaMm IHTepHeT-npoBavaepa.

16. Po3pobneHHs nporpamMHOro npoaykty ans pobotun 3 dannoBoto
6a30t0 JaHuX Npo Xig BUKOHaHHSA pobiT Ha 3agaHy fgaary.

17. Po3pobrieHHst nporpaMHoOro Npoaykty anst pobotu 3 annosoto
6a30t0 JaHuX Npo pyx TPAHCMOPTHUX 3acobiB.

18. Po3pobrieHHs nporpamMHOro npoaykTy ana pobotn 3 ghannosoro
6a30t0 JaHuX WTaTHOro po3knaay nignpuemcraa.

19. Po3pobrieHHs nporpamMHOro npoaykTy ana pobotn 3 gpannosoro
6a30t0 faHuX Npo 3ani3HUYHI NacaXXMpPCbKi NepeBe3eHHS.

20. Po3pobneHHa nporpamMHoro npoaykty ans pobotu 3 ¢annosoto
6a30t0 AaHNX NPO NPoAaXi KHUM B KHUFapHi.

21. Po3pobneHHa nporpamMHoro npoaykty ans pobotu 3 ¢annosoto
6a30t0 gJaHuX Npo HapaxyBaHHS 3apnnaTtu cniBpobiTHMKaM nignpuemcTaa.

22. Po3pobneHHa nporpamMHoro npoaykty ans pobotu 3 ¢annosoto
6a30t0 fJaHuX Npo BUTpAT nanumeBa Ha aBTobasax micTa.

23. Po3pobneHHa nporpamMHoro npoaykty ans pobotu 3 ¢annosoto
6a3o gaHuX NpO BUKOPUCTaAHHS MALUMHHOIO 4Yacy B ob4yucroBaribHOMY
LEHTPI.

24. Po3pobneHHsa nporpaMHoOro npoaykty ans pobotu 3 ¢annosoto
6a30t0 AaHNX NPO CMNOXUBAHHSA €NEKTPOEHEepPril Ha 3aBoAax MicTa.

25. Po3pobneHHa nporpamMHoro npoaykty ans pobotu 3 ¢annosoto
6a30ot0 gaHuX Npo pyx maTepianiB Ha cknagi nignpuemcraa.

26. Po3pobneHHa nporpamMHOro nNpoaykTy Aans pobotn 3 ¢annoBoro
6a3oro gaHux Npo NpMbyToK NignpuemcTBa 3a 3BITHUIW nepioa.

27. Po3pobneHHa nporpamMHoro npoaykty ans pobotu 3 ¢annosoto
6a30t0 AaHUX Npo BiOBiAYBaHHS 3aHATb CTyAEHTaMMU.

28. Po3pobneHHa nporpamMHoro npoaykty ans pobotu 3 ¢annosoto
6a30t0 AaHUX NPO NOCTaBKU NPOAYKLii.

29. Po3pobneHHa nporpamMHoro npoaykty ans pobotu 3 ¢annosoto
6a3010 AaHNX NPO NepeBe3eHHA aBianacaXxupis.

30. Po3pobneHHsa nporpaMHoOro npoaykty ans pobotu 3 cannosowo
6a3ot0 gaHux Npo Yac poboTn BepcTaTiB NignpuemcTaa.
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31. Po3pobneHHsa nporpaMHOro npoaykTy ana pobotn 3 dhannoBoo
6a30t0 JaHux Npo BUNYCK getanen pobiTHUKamMuU Lexy.

32. Po3pobneHHsa nporpaMHOro npoaykTty ana pobotn 3 dhannoBoo
6a30t0 gaHNX NPO pyx OCHOBHUX dhOHAIB NignpuemMcTBa.

33. Po3pobneHHsa nporpaMHOro npoaykTty ana pobotn 3 dannoBoo
6a3ot0 gaHnx Npo obnik 3an4YacTuH Ha cKnagi nignpuemMcTBa.

34. Po3pobneHHsa nporpaMHOro npoaykty ana pobotn 3 damnnoBoo
6a30t0 AaHNX NPO YCNiWHICTb CTYAEHTIB.

35. Po3pobneHHa nporpaMHoro npoaykty ans pobotu 3 ¢annosoto
6a30t0 gaHux Npo obnik onnaTtu 3a TenedoHHi pO3MOBW.

36. Po3pobneHHa nporpaMHOro npoaykty ans poboTtu 3 ¢annosoto
6a3ot0 gaHnx Npo ob6nik aBToOMOBINIB B aBTOCANOHI.

37. Po3pobneHHs nporpaMHoro npoaykty ans pobotu 3 ¢annosoto
6a30t0 faHuX Npo BiABiAYyBaHHA IHTEpPHET-pecypcCiB KOpUCTyBa4amMu.

38. Po3pobneHHa nporpaMHoro npoaykty ans pobotu 3 ¢annosoto
6a30t0 JaHnX Npo aBTOMOOINBbHI 3anYyaCcTUHM Ha CKnagi aBToMarasvHy.

39. Po3pobneHHa nporpaMHoro npoaykty ans poboTtu 3 ¢annosoro
6a3ow [gaHuMxX npo OTpUMaHHSA CcTygeHTamum niTepatypy B 6ibnioTeui
doakyrnbTeTy.

40. Po3pobieHHs nporpamMHOro nNpoaykTy ansa pobotn 3 ghannosoro
6a30t0 JaHuX Npo pyx maTtepianis Ha cknagi.

41. Po3pobieHHs nporpamMHOro npoaykTy ansa pobotn 3 gannosoro
6as3ow gaHuMx Npo abiTypieHTiB, Aki noganu OOKYMEHTW Ans BCTyny A0
BULLIOrO 3aknagy OCBITW.

42. Po3pobrieHHs nporpamMHOro npoaykTy ansa pobotn 3 gannosoro
6a30t0 gaHnX Npo LiHWM Ha OCHOBHI NPOAYKTN XapyyBaHHS B MICTi.

43. Po3pobrieHHs nporpamMHOro nNpoaykTy Ans poboTtn 3 annosoto
6a30t0 gaHuX Npo HapaxyBaHHI 3apniaTu cniBpobiTHMKaM.

44. Po3pobrieHHs nporpamMHOro nNpoaykTy Ansa pobotn 3 gannoBoro
6a30t0 JaHuX Npo BUMYCK NpoayKLil NigApUeEMCTBOM.

45. Po3pobrieHHs1 nporpamMHOro nNpoaykTy Aansa pobotn 3 gannoBoro
6a3oto gaHux Npo cniBpobiTHUKIB NignpuemMcTBa.

46. Po3pobnieHHs nporpamMHOro nNpoaykTy Aansa pobotn 3 gannoBoro
6a3010 AaHNX NPO 3aKa3un KNieHTIB.

47. Po3pobrieHHs1 nporpamMHOro nNpoaykTy Aansa pobotn 3 gannoBoro
6a3oto gaHux Npo nybnikauii CTyaeHTIB.
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[lonaTtok b
MIHICTEPCTBO OCBITU | HAYKN YKPATHWA
XAPKIBCbKI HALIIOHATTbBHNIN EKOHOMIYHUN YHIBEPCUTET
IMEHI CEMEHA KY3HELA

Kadenpa iHpopmaTukm
Ta KOMM' IOTEPHOI TEXHIKM

KYPCOBUW MPOEKT 3 OB'EKTHO-OPIEHTOBAHOIO NMPOMrPAMYBAHHA
Ha temy: “ ”

3n00yBay(ka) BULLIOT OCBITH 2
KypCy,________ Tpynwu,
cnevianbHOCTI126 "[HdopmayinHi
cuctemMu Ta TexHosnorir"

(N.1.5.)

KepiBHUK: BYEHUI CTYMiHb, BYEHE
3BaHH#A, nocaja

(N.1.5.)

HauioHanbHa wkana
KinbkicTb Oanis: Ouinka:ECTS

UneHun komicii

(mignmuc) (M.1.B.)

(mignnc) (M.1.B.)

(mignnc) (M.1.B.)

XapkiB — 2024
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[lonaTtok B
3pa30kK 3aBAaHHA Ha KYpCOBUMN NPOEKT

XAPKIBCbK// HALIOHANBHUN EKOHOMIYHW YHIBEPCUTET
IMEHI CEMEHA KY3HEUA

dakynbTeT iIHPOPMAaLIMHNX TEXHONOTIN
Kadbenpa iHpopmMaTukm Ta KOMM' IOTEPHOT TEXHIKM

3ABJAHHA
Ha KypcoBun NpoeKT: [NporpamyBaHHS
CTyOeHTy 2-ro kypcy rpynu 6.04.126.010.22.01
IBaHoBYylBaHy BacunsoBu4y

1. Tema npoekty: "Po3pobneHHsa nporpamMHOi cucTeMn Ans
aBTomMaTtuaauii poboTtu 3 gannooto 6a3ow gaHux ".

2. [lata Bugavi 3aBgaHHsa: " " 20 _p.

3. TepmiH 3gadi 3g06yBayeM BULLOI OCBITU 3aKiHYEHOro MNPOEKTY
20 p.

4. BxigHi paHi 0o NpOeKTy: niTepaTypHi [mKeperna, TexHivyHa
AOKyMeHTauis woao po3pobneHHs nporpam, [OCTY 3  odopmMneHHd
AOKyMeHTaUjl.

5. 3MmicT nosicHoBanbHOI 3anuckn: Bctyn. Cneuudikauia npoekTy.
[MporpamHa gokymeHTauis. BucHoBkn. [logaTku.

6. lNepenik rpadiyHoro matepiany: UML-giarpama knacis nporpamHol
cuctemu.
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3akiH4YeHHs gogaTka B

Tabnuuya B.1

KaneHgapHun nnaH BUKOHAHHSA KypCOBOIO MPOEKTY

3000yBay BULLOIT OCBITH IsaH IBAHOB

KepiBHUMK Onekcin TOPOXOBATCbKNI
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Hopatok [
3pa3ok ochopmMrieHHA pedepaTty

PE®EPAT

[MoscHoBanbHa 3anucka [0 KypcoBoro npoekty: 32 c., 20 puc., 3
Tabn.,6 mkepen. O6’eKTOM MNPOEKTYBAHHA € MNporpamMHUin  MOAYIb
«Po3pobneHHs nporpamHOl cucTtemMum Ans  aBTomaTtusauii  pobotn 3
dannoBoto 6a30t0 gaHUX»

MeToto poboTn € aBTomMaTusauis npouecy o6pobkum i nogaHHA
iHbopmaLii.
MeTon nNpOEKTYBaHHA — BUKOPUCTaAHHA nporpamHmx cuctem ARIS

Toolset, IBM RationalRoseEnterprise, Ramus, NetBeans IDE, WampServer,
Firebase.

B pesynbTaTi BUKOHaAHHS KYpCOBOro NpoekTy Byno obrpyHToBaHo BUBIp
nporpamHoro 3abesnevyeHHs Ansg MogentoBaHHA iHpopmMaLinHoro npowecy Ta
CTBOPEHHA MoAyns asBTomartu3auil. Ha OCHOBi anroputmy MoAentoBaHHS
iHbopMaUiHOT cucTteMn pearnisaoBaHO MpPorpamMHUM NPOAYKT aBToMaTusauil
npouecy obpobkn i nogaHHs iHpopmaduiil. MNporpamMHnin NPoaykT Moxe 6yTu
BUKOPUCTaHUN Byab-iKMMK 3aKnagamu.

IHOOPMALIMHA CUCTEMA, [OOOATOK, MOKAM, MAKET,
FEHEPALIA KOA4Y, BISHEC-IMNMPOUEC, ABTOMATU3ALLIA.
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Hopatok [
3pa3ok ohopMIIEHHA 3MiCTY NOACHIOBaNbHOI 3anuUCcKu

SMICT
o 1Y/ PPN 6
1 Cneun@IKALIA MPOEKTY .uvuiiiiiieeeiiieeeeeeettitaeeeeeeeesnnaseeeesssnsaeeaseeessanaeeeeeesnnnnas 8
1.1 TTOCTAHOBKA BABIAHHS. ... cuucenieiieieeeee e ee e e e e e e et e e e e e e ae e e e e e eaeens 8
1.2 BUMOru 0 NporpaMHOro 3a0€3MEUEHHS . ......ccvvuviieeeeeeeeiieeeeee e eeeeeeeees 10
1.3 MaTEMATUYHUMN OTMUC 3O ... cuneeneeneeeeeeee e e e e e e e e e e e e e e eaaeaneens 14
2 [TpOrpaMHA LOKYMEHTALIS ... eeeeeiieeeeieeeeeie e e et e e e et e e e eean e e eeeaeeeennneeeanaeeees 20
2.1 ApXITEKTYPA MPOTPAMHOT CUCTEMM....eeeeeeeeiieeeeeeeeieeeeeeeeeeaanaeeeeeennnnneeeas 20
2.2 TecTyBaHHS MPOTPAMHOT CUCTEMM .....eeereieieeeiieeeeeiieeeeeeaeeeennneeeeneeeeennnns 20
2.3 Po3ropTtaHHA NPOrpaMHOIO NMPOOYKTY . ..uieerunereeueeeerineeeeeaaeeeeenneeeeenaeeeenns 27
2.4 KEPIBHULTBO KOPUCTYBAYA. .. ccceuuieeeeneeeeenieeeeennaaeeennaettnneseesneessssnneeeesnns 43
2.4.1 Tpn3HavYeHHS NPOrPaAMHOIO MPOLAYKTY .evuueeeeerineereeiieeeeatnneeeenneeeeneeeeennns 49
2.4.2 BUKOPUCTAHHSA MNPOTrPaAMHOIO MPOAYKTY . .euueeeruieeeeeteeeesnneeeeenaeeesnnnaaeees 51
2.4.3 T10BIOOMITEHHSA KOPUCTYBAUEBI. ....cevveuneeeeteeeeeiieeeeaiaeeeeanneeeeenaaeessnnnaeeees 51
BUCHOBKM ...t et e eeenaaes 69
CNUCOK BUKOPUCTAHMX LXKEPEIT .uuneiiiteieeiineeetteeeestieeeeesneeesssnnesessnaaessrnneseees 71
)Y b=y (T 75
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[lopaTtok X

MetoauuHi pekomeHpauil wWoao po3pobrieHHA iHTepdeuncy
KopucTyBa4a

Po3pobka iHTepdency kopuctysada (Ul) - ue npouec BOOCKOHASEHHS
npeseHTauil Ta IHTEepaKTMBHOCTI [04aTKiB, SAKMW (OKYCyeTbCA Ha
30BHILLHBOMY BUIMAAI Nporpamu Ta 1l B3aeMogil 3 KopucTyBavyamum.

KopucTtyBaubkun iHTepdenc Bknwyae B cebe TekcToBi 6MOKKM, WO
YNTAKTb KOPUCTYBaYi, KHOMKK, TEKCTOBI Nons, oopmMu, 300paXKeHHs Ta iHLUi
BidyanbHi ernieMeHTiB, aki 6a4nTb Ta 3 SKMMKW B3aeMopfi€e KopucTyBad nig 4ac
BUKOPUCTAHHSA nporpamMn. TakoX KOpUCTyBaLbKU iHTepdenc ckrnagaetbcs 3
MaKeTy eKpaHiB, nepexofiB MK CTOpIHKamu, aHiMauil Ta KOXHOI MiIKpo-
B3aEMO[i1 3 KOPUCTYBaYEM.

Poapobka B3aemogil 3 kopuctyBadem (UX) - ue npoueaypa noninweHHs
3aranbHOro [OOCBiQy KOpUCTyBadiB nNpu B3aemofil 3 gogaTtkom abo Beb-
canToMm Onsa OOCArHEHHS1 CBOEI OCHOBHOI MEeTU - 3abe3nevyntu MakcumanbHe
3a0BOSIEHHS CnoXmBadiB, WOO KOpUCTyBa4di 3Haxoounu B  MNPOAYKTI
A04aTKOBY LiHHICTb.

UX nigxig Bkntovae B cebe Aesikmini NOBTOPHOBaNbHUIA LMKN Nig 4ac
po3pobKkn foaaTky, KM CKNagaeTbes 3.

AOCNiIKEHHA (noyaTKkoBe OOCHILKEeHHS KOpUCTyBadiB, AN PO3YMiHHS
LiNbOBOT ayaMTOopil Ta IX MOXITMBOCTI, 0OMEXEHHS, Lifi Ta 0YiKyBaHHS);

An3anHy (Npyu  CTBOPEHHI SKOr0 BUKOPUCTOBYETbLCHA  CTaTUCTUKA
AocnigpkeHb KopucTyBadiB, LWOO LONOMOITU reHepyBaTu igel Ta nodYaTKkoBUi
ANpOTOTMN AN peanisauil KoHuenuin);

OUiHKK (dpikCyBaHHSA BiAryKiB KOPUCTYBaYiB NPOTAroM po3pOBKUNPOEKTY).

OCHOBHUMU BNacTMBOCTAMMU, SKMM NOBUHHI 3a40BONbHATH iHTEpdencu,
€ TaKi:

AdanmosaHicmb 03Ha4ae, Wo iHTepdenc NnoBMHEH ByTH:

— CyMiCHMM 3 noTpebamu Ta MOXITMBOCTAMM KOPUCTYBaYa;

— 3abeaneyyBaTn NPOCTOTY NEPEXOAY Bid BUKOHAHHS OofHIET oyHKUIT OO
IHLLIOI;

— 3abe3ne4vyBaT KOPMUCTyBa4ya Ha BUCOKOMY PiBHi BKa3iBKamMu CTOCOBHO
NOro MOXIUBKUX i, a TaKoX reHepyBaTu HarNeXHWUN 3BOPOTHUN 3B’A30K Ha
MNOro 3anunTu;
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MpoooBxeHHs gogaTky XK

— HagaBaTW KOPUCTyBayy MOXMUBICTb BigvyyBaTu cebe noBHOMNPaBHUM
KepiBHUKOM  CUTyauil npu po3B’sA3aHHi  BCiX TuniB  3agad, To6TO,
3abes3nedvyBaTtn Noro Bcieo HeobXigHOW iHGOPMaLie; KOPUCTyBay MNOBUHEH
OyTV BNEBHEHUM, WO BiH CaM PO3B’sA3y€ NOCTaBMEHy 3agdavy;

— 3abesnevyyBaTn KOpUCTyBaya Pi3HUMKU, B3AEMHO [OMOBHIOKYMMMU
dopmamMun npencrtaBneHHA pes3ynbTaTiB B 3anexHOCTi Big Tuny 3anuty abo
BiJl XapakTepy OTPMMaHOro PillEeHHS;

— BpaxoByBaTu 0COBSIMBOCTI KOPUCTYBAYIB Pi3HUX PIBHIB;

LocmamHicme iHmepgbelica 03HaYae:

— ponyctumi  3annTM  KOpPUCTyBada [MOBUHHI  OyTWM  YiTkKUMKM |
OAHO3HAYHMMKM ONS KOPUCTYBadiB BCiX PiBHIB, a TakoX An9 NpUKIagHMX
3agad BCiX TUNIB;

— peakuia cuctemum Ha BCi TUNM 3anuTiB TakoX MOBMHHA OyTw
OAHO3HAYHOI0 | 3PO3YMISOH0 i, MO MOXITMBOCTI, MPOCTOHO.

ApyxHicmbs  iHmepgheticy. Le makcMmanbHa npocTota  MOro
BUKOPUCTAHHS | TOTOBHICTb B MOBHIN Mipi 3a40BOSIBHUTY 3annTu KOpUcTyBaya
Npwn po3B’A3aHHi BU3HAYEHOrO Kracy 3azau.

[Hy4kicmb iHmepgbelcy. [HYyYKICTb iHTepdency — ue MOXMIUBICTb MOro
ajanTyBaHHA [0 pPO3B’s3aHHA KOHKPETHOI 3afadi. fAKWwo po3B’s3yBaHa
3ajava gyxe cknagHa, 1o iHTepdenc NoBUHEH nonerwysaTtn OPMYNOBaHHS
3anuTiB | BUOaBaTu pesynbtaTty y popMmi, sika nerko i WBnaKo CNpUmMMaceTbes
KOpUCTyBayeM.

TobTo iHTepcenc noBMHEH OyaM MakCMManbHO MNPOCTUM HaBiTb Y
BUNAaAKY, KON pO3B’A3YETLCA YXKe CKnagHa 3agada.

OcCHOBHI npaBuna cTBOPEHHS iHTepdency KopucTysada

[Mpasuno OocmyrnHocmi. CucteMa Mae ByTU HaCTINbKKM 3pO3YMISoH,
o6 KopUCTyBau, LLO HiKonu paHiwe He 6a4mB i, ane gobpe po3bupaeTbes B
npeaMeTHin obnacTi, mir 6e3 »xogHoro HaB4YaHHsS novaTu 1i BukopuctaTtu. Lle
NpaBUIIO CAYXUTb OESKUM igeanom, A0 SIKOro noTpiOHO nparHyTu, OCKifbKu
Ha NpakTuLi 4OCArTU Takol Mipy AOCTYNHOCTI MamXe HiKONn He BOAETLCS.

lNpasuno egekmusHocmi. CuUcTEMa He TMOBUMHHA MepeLIKomKaTun
edekTMBHIN pobOoTi AOCBIAYEHNX KOPUCTYBAYiB, O NpauiooTb 3 HE QOB
yac. O4yeBMOHMM nNPUKIIagOM MOPYLUIEHHA UbOro rnpasBwusiia € HauineHiCTb
CUCTEMM TiNIbKM HA HOBAYKiB, BUKOPUCTaHHS 3acobiB, siki obpe nigxoaatb
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MpoooBxeHHs gogaTky XK

AN HeoCBIiAYEHOro KopucTyBada, 0OMeXyroum Noro B MOXIUBOCTI 3pobuTtu
LLLIOCb He TakK, are HeeeKTUBHI AN ekcnepTa, SKUKA | Tak 3HaeE, WO | ge nomy
Tpeba 3pobutn.

lNpasuno 6esnepepsHo2o po3sumky. Cuctema MOBUHHA COPUATH
besnepepBHOMY pPOCTY 3HaHb, YMiHb | HaBMYOK KopucTyBa4ya |
npucTocoByBaTUCA 00 WMOro Aocsigy, WO MiHAeTbCcA. [loraHi pesynbraTtin
NPUHOCUTL HadaHHS TiNbkM 6a30BUMX MOXNIMBOCTEM abo 3anuULEHHS
NoOYaTKyt4Oro KopucTyBada HaoAuHUi i3 CKMagHUM iHTepdencomMm, SKUM
YNEBHEHO KOPUCTYKOTbCA ekcnepTwu. [lopyweHHs 6e3nepepBHOCTI npu
nepexoni Big O0OHOro Habopy MOXMMBOCTEWM [0 iHWOro TakKOX MPUHOCUTL
HEe3pY4YHOCTI, OCKIifNlbKM KOpUCTyBa4y BUMYyLLEHU po3bupatucsa 3 gogaHumu
MOXJTUBOCTSIMW B HOBOMY KOHTEKCTI.

lMpasunio dompumaHHs KoHmekcmy. Cuctema mae OyTn norogkeHa 3
KOHTEKCTOM, B SKOMY 1M HanexuTtb npautosBaTtu. Lle npasBuno Bumarae Bif
cuctemm ByTM npauesgaTtHOK He «B3arasi», a came B TOMY OTOYEHHi, B
AKOMY HEK KOPUCTYBaAaTUMYTbCA. Y KOHTEKCT MOXYTb BXOAUTWU cneuudika i
ob’eMn BXigHWUX i BUXIAHMX OaHUX, TUN | LiNi opraHisauin, B 9KMX cucrema
NOBWHHA npavtoBaTu, piBEHb KOPUCTYBaYiB, 3aLLlyMJSIEHICTb MPUMILLEHb TOLLIO.

MpynHUMIM po3pobkn iHTepdency KopucTysaya

lMpuHuyun cmpykmypu3sauyii. Npn3HavyeHnn gna Kopuctyesada iHTepdenc
Mae OyTu OOoUiNbHO CTPYKTypoBaHuW. bnnsbki 3a 3micToM, cnopigHeHi noro
YacTUHK MaTb ByTM NOB’A3aHi BUAUMUM YMHOM, a He3anexHi — po3aineHi;
CXOXi €eNeMeEHTN MOBUHHI BUrNSiAAaTN CXOXe, a HECXOXI — PO3PI3HATUCS.

lMpuHyun npocmomu. HavnowmpeHiwi onepauii NOBUHHI BUKOHYBaTUCSA
MakcumanbHO npocTto. [Npu uboMy MalTb OyTM BMAUMI MOCUMAHHA Ha
CKnagHiwi npouenypwu.

lMpuHyun eudumocmi. Yci QyHKUii | gadi, wWwo HeobxigHi gna
pPO3B’siI3aHHA MEBHOr0 3aBAdaHHs, MakwTb OyTWU BWUOHI, KONM KOpUCTyBau
HamaraeTbCs Il BUPILLNTMW.

lMpuHuyun 38o0pomHo20 38°53Ky. KopucTtyBay MNOBUHEH OTpUMYyBaATU
NOBIQOMIIEHHA MpPO Ail cucTeEMU | NPO BaXnuBi Nodil BcepeauHi Hel.
[MoBigOMNEHHA MaloTb 6yTN IHPOPMATUBHUMMN, KOPOTKUMW, OLHO3HAYHUMMU i
HannMcaHUM1 MOBOIO, 3PO3YMISNTIOKD KOPUCTYBAYEBI.
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MpoooBxeHHs gogaTky XK

lMpuHyun monepaHmHocmi. IHTepenc mae ByTU THy4YKUM i TEPNUMMUM
A0 NOMMUNOK KopuctyBada. 36MTOK Big MOMWUITOK MOBUMHEH 3HWXKYBaTUCS 3a
paxyHOK MOXIMBOCTI BIigMiHM | MOBTOPY [AiW i 3a paxyHOK PO3YyMHOI
iHTepnpeTauil 6yab-gKMX PO3yMHUX AiN KOpUCTyBada i BBeAEHUX IM [OaHuX.
Mo MOXNMBOCTI cnig YyHUKaTn B3aemogil (MoganbHMX Aianoris) 3acHoOBaHOI Ha
oOMeXxXeHHi cBoboam Kopuctysada.

lNpuryun MoemopHo20 8UKOPUCMaHHS. Cnig HamaraTtucs
Garatopa3oBO  BMKOpUCTATM  BHYTPIWHI i 30BHIWHI  KOMMOHEHTN,
3abes3nevyoun TMUM caMUM YHIiDiKOBaHICTb iHTEPdIENCY i CXOXICTb MiXK MOro
CXOXUMU efIeMEHTaMM.

B3aemogis M kopuctyBadyem i KOMM'OTEPOM

IMoguHomMalLvHHWI iHTepdenc 3abe3nedye 3B’A30K MiXK KOPUCTYBaYeEM i
KOMM'IOTEPOM, BiH [03BONGE AocsaraTu MOCTaBfeHuX Uuifien, ycniwHo
3Haxo4MTN PO3B’sA3aHHS NOCTaBIIEHOI 3a4avi.

B3aemogis — obmiH giamn i peakuiaMmn Ha ui Ail MK KOMM'IOTEPOM |
KopucTyBadeM. ICHye pan cTuniB B3aeMmogin, K Nigpo3ainsaTbCa Ha OBa
BUAWN.

1. BukopuctaHHsa iHTepdency MOBM KOMaHL — BBEAEHHA KOMaH[,
TEKCTOBUMMK 3acobamu.

2. besnocepenHe MaHinynoBaHHS.

Takum 4YnHoMm, € psa cnocobiB, AKMMKU KOpUCTyBay Mir 61 3B’si3yBaTuCS
3 KOMM'IOTEPOM:

MOBW KOMaHL — KOpUCTyBad ynpasfiie CUCTEMOID, BBOAAYM BiAMOBIgHI
KOMaHAN B TEKCTOBOMY PEXNMI;

NMUTaHHA | BIANOBIAb — Aianor, e KOMM'KTEP CTaBUTb MUTaHHSA, a
KOpPUCTYBau BignoBigae nomy (41 HaBMnakmn);

dopmu — KOpuUcTyBad 3anoBHOE copmn abo nons Aianory, BBOASYM
AaHi y BignoBigHi nons;

MEHIO — KopucTyBad 3abe3nedyeHun psgoM  onuim i ynpaensie
CcUCTEMOL0,BUbMparoyn HeobXiaHi NyHKTH;

npsiMe MaHinyniBaHHA — KOPUCTYBaY ynpaBnsie o6’ekTaMm Ha ekpaHi 3a
AOMNOMOrOK MPUCTPOID MaHINyntoBaHHA TUNY MULLI.

MeTa CTBOPEHHSI €pProHOMIYHOro iHTepdpency nondrae B ToMmy, LLO6
BinoOpa3unTn iHpopmaLito HacTiNbkn ePEKTUBHO, HACKINbKN Lie MOXITMBO ANS
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NOACLKOTO CNPUMHATTSA, | CTPYKTYpYBaTH BigoOpaxeHHA Ha gucnnel Tak, wob
NPUTArHYTU yBary A0 Hanbinbl BaXnuBuX ognHULb iHopmauii. OCHOBHa X
MeTa B TOMy, LWOO MiHiMi3yBaTn 3aranbHy IiHoOpMaUilo Ha ekpaHi i
NpeacTaBUTU TiNbKU Te, WO € HeobXiAHUM ONsl KOpUCTyBaya.

OCHOBHI NPUHLNMM CTBOPEHHSA MEHIO

[Mpn nNpoekTyBaHHIMEHK foaaTka HeOobXiAHO NPUWHATK HaWKpawmmn
crnoci6 BigobpaxeHHA MeHl, Wwob BOHO Oyno 3po3yMinuM i nerkum y
BUKOPUCTAHHI. 3a3BuU4an KOMaHAW MEH BNOPSLKOBaHI AeSKUM iepapXiYHUM
cnocobom. OcHoBHa npobnema nondrae B TOMY, LWOO6 npaBUNbHO
PO3NOAINNTU Pi3HI MYHKTU MEHIO MO PiI3HUX PIBHAX i NpaBUITbHO X 3rpynysaTu.
[MPUHUMIM NPOEKTYBAHHSA MEHIO:

CTPYKTYpa MEHI0 MOBWHHA BigNoOBiAaTM CTPYKTYpi 3aBOaHHS, LWO
PO3B’A3YETbCS CUCTEMOIO; OpraHizauis MeHK noBMHHA BigobpasuTu
HanedeKTUBHILWY MNOCMIQOBHICTb KPOKiB, WO BeayTb OO pPO3B’SA3aHHSA
nocTasrneHol 3agaui;

NYHKTU MEHK MaloTb OYyTM KOPOTKMMW, rpamMaTUyHO MpaBUIbHUMMU i
Bignosigatn cBoeMy 3aronoBky. [lopsagoKk MyHKTIB MeH BUMOUpaeTbcA
BIiANOBIAHO 40 yroamn, 4acToTW i NOPSAKY BUKOPUCTAHHA, @ TaKoX 3anexHo Big
notped 3aBgaHHA abo KOpUCTYyBaYa;

BUBIp NYHKTIB MEHIO Mae OyTu 3abe3nedeHunit gekinibkoma cnocobamm —
3a [JOMNOMOroK KnasiaTypu, 3a AOMNOMOro MuWi i 4vepes iHWi o6’ekTn
NpU3Ha4YeHoro Ans Kopucrtysada iHTepdency.

Baknueo 3adpikcyBaTu noeagHaHHS KnasiLu, Lo nerko
3anamM’saTOBYKOTbLCSA, AN4A WBUALIONO AOCTYNY A0 MYHKTIB MEHH, OCKIifbKN Le
AyXe eKOHOMUTb Yac.

OCHOBHI NpUHLMNKX NPOEKTYBaHHSA hopM

dopMn — OCHOBHUWN enemMeHT iHTepdency. [MpusHadeHHa opm —
3pyYyHe BBEAEHHS i nepernsag AaHux, CTaHy, NoBidOMIIEHb PO3pPOOMEHOro
aoparky.

[Mpn pospobrnieHHi dopmMm gogaTky HeobxigHO  AoTpMMyBaTUCH
HaCTYMHUX NPUHLUMNIB MPOEKTYBAHHS:

dopMa MNPOEKTYETbCA [ONS  3PYYHILOro, 3po3ymifioro i LWBKUAKOro
PiLLEHHS NOCTaBfieHoI 3agavi. AKWOo doopma NepeHoCUTbLCS 3 NanepoBol
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dopMn, TO rMepecyBaHHS MO CYMDKHMX MOMAAX HEe MNOBUMHHE BUKNMKATU
YTPYOAHEHb Y KOPUCTYBaYa;

PO3MilLleHHA iHopMaLiNHUX OAMHULL Ha MNPOCTOopi (PpopMU NOBUHHE
Bignosigatn norigi I ManbyTHbOro BUKOPUCTAHHS: LUe 3anexuTb Bid
HeoOXigHOT NOCMILOBHOCTI AOCTYynNy A0 iHOPMAaUINHUX OAUMHWULb, YacTOTH IX
BUKOPUCTAHHS, a TAaKOX BiJ BiQHOCHOI BaXXNMBOCTi €/IEMEHTIB;

NOTiYHI rpynn enemMeHTiB HeOBXiAHO BISAINATU nNponyckamu, pagkamu,
KONipHUMK abo iHWKMMK BidyanbHUMKU 3acobamu;

B3aemo3anexHi abo noB’A3aHi efleMeHTU MNOBUHHI BigobpaxaTtuca B
O4HIN dpopmi.

[Mpn pospobui hopm HeobXxigHO nNpogymMaTw i BKasaTW, SKi KHOMKA B
CMY3i CUCTEMHOro MeH MarTb B6yTU OOCTYNHI B TOMY abo iHLWOMY BikHi, 4K
NOBWHHE BIKHO A0MYycKaT 3MiHN KOPUCTYyBa4YeM MOro po3mipy, sskum mae 6ytum
3arofioBOK BiKHa.

[Mpn npoekTyBaHHi opM HeobXigHO nparHyTUM A0 BUKOPUCTAHHS
obmexeHoro Habopy KoOnbopiB i NpUAINATKM yBary IX npaBUiibHOMY
noegHaHH. [Ona doHy dopmu obmpatoTbCa HenTpanbHi Konbopu (CBITMO-
cipi). Konip He noBMHEH BUKOPUCTOBYBATUCS SIK OCHOBHWK 3acid nepepadi
iHbopmaLuii, NOTpi6HO BMOMPATM CUCTEMHI KOMNbOPW, SIKi KOPUCTYBaAY MOXE
nepebynoByBaTK Ha CBi po3cya.

EnemeHTn, WO ynpaeBnsawTb, i QYHKUIOHANbHO MNOB'A3aHi 3 HUMWU
KOMMOHEHTU €eKpaHy cnig 3opoBo o06’egHyBaTv B Tpynu, 3arofioBKU SIKMX
KOPOTKO | YITKO MOACHIOKTb IX Npu3HavyeHHA. KoXHe BIKHO MOBWHHE MaTu
AesiKy LeHTparbHy Temy, sika nignopsgkoByETLCA MOro KOMMNO3unuil.

KopuctyBay noBuHeEH po3ymiTn, Ans YOro npusHadYeHo ue BIKHO i Lo B
HiIM HamBaxnueiwe. HenpunyctMMo nepeBaHTaXyBaTW BIiKHO BESIMKUM
YUCINOM eSfIEMEHTIB yrnpaBIiHHSA BBEAEHHS i BigobpakeHHs iHdbopmaLlii.

®opmamu 8eedeHHsi. Cnig 3abe3neynTn BBEOEHHS 3Ha4dYeHb 3a
3aMOBYyBaHHAM B YyCi nond, SKi Ue [ONycKawTb | e Taka QyHKuia He
apaTtyBatume KopuctyBada. MoxHa npusHaumMtn knasiwi abo kogu Ans
BBEEHHS 3HAaYeHb, LLIO YaCTO NOBTOPIOOTHLCS.

BxigHi gaHi matoTb 6yTn 3Ha4YMMUMK | 3aranbHONPUUHATUMKU. He cnig
o6’egHyBaTK NONS BBEAEHHS YNCEN | CUMBOJSIIB, OCKINIbKM YNCNOBI | andasiTHI
Knasilli 3HaXo4ATbLCSA HE3PYYHO OAWMH BIOHOCHO OAHOrO Ha KnaeiaTypi.
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HeobxigHO BUKMNIOYMTM 4HacTe MepeMUKaHHS MK BEPXHIM i HWKHIM
perictpamu anst NPUCKOPEHHSI BBEAEHHS AaHUX.

BakaHO BUKOpUCTATM 3HAYEHHS 3a 3aMOBYYBaAHHAM, LWOO MiHiMi3yBaTK
npouec BBeLEHHS iHpopmauil.

OpeaHizauis cucmemu Hasigauii i cucmemu 8i0o0bpaxkeHHs cmaHis.

HaBirauis 3abesneyye KopucTyBayeBi MOXIUBICTb MEPEMILLEHHA MiX
PIBHUMKU eKpaHamu, IHPOPMaAUINHUMW OOAUHWULUAMMK | nignporpamamu B
aBTOMAaTU30BaHIN CUCTEMI. Y NMOBHOLUIHHIN CUCTEMI KOPUCTYBaY 3aBXON MOXe
oTpumaTu iHopmauilo npo CTaH CUCTEMU, NPO NPOLEC BUKOHaAHHA abo
aKTUBHY nignporpamy.

3arasnbHi NPUHLKUNW NMPOEKTYBaHHS

IcHye pag HaseirauinHMx 3acobiB i nNpuromiB, SKi gonomMararTb
KOpUCTyBayeBi OpieHTyBaTUCA B cucTeMi. BOHW BkNo4vaTb BUKOPUCTaAHHA
3arosioBKiB CTOPIHOK AJ1A KOXHOro ekpaHy, HOMepiB CTOPIHOK, PSAOKIB i
CTOBMUIB, BigOOpaXXeHHs MNOTOYHOro iMeHi anny BBepxy ekpaHy. Twun
CUCTEMW HaBiraudil 3anexutb Bi4 NPUAHATOrO CcTun iHTepdency. [[Ons
iHTepcbenciB MoBM KOMaHA IiCHye Ayxe Mano cnocobiB 3abesneyeHHd
NOBHOLLIHHOI HaBirauil.

Y iHTepdencax 3 MEHIO MOXHa BUKOpPUCTATU iepapXidHO CTPYKTypOBaHe
MeHto. [lianorosi iHTepdencn cami no cobi 3axuuwaTb KOpUCTyBaya Big
NOMUNKOBUX OiN. IHpopmauia cTaHy 3a3Bmyan BigobpaxaeTbCs BHU3Y €KpaHy
i MicTuTb B cobi AaHi Npo KinbKicTb 3anuciB, 4Mcno obpobrneHmnx oanHULb,
npouec APyKY, Yeprn OpyKy i Tak gani.

[lpoekmygaHHs1  0B8IOOMIIEHb. [NoBigoMneHHs NOTPIOHI ansa
CnpsAMYBaHHS 4in KOpUcTyBaya B NOTPiIGHY CTOPOHY, MNiAKa3okK i nonepeaxeHb
NpU BUKOHaHHI HeOBXigHMX OiN Ha WNAXy po3B’si3aHHs 3agadvi. BoHU Takox
BKMOYaKOTb NigTBEPAXKEHHA Oin 3 BOKY KOpUCTyBaya i NigTBEpAKEHHS 3 BOKy
CUCTEMM, WO 3aBOaHHA BWKOHaHI ycnilWHO abo 3 SKUXOCb MPUYUH He
BUKOHaHI.

[MoBigOMNEHHA MOXYTb OYyTWU BMBEAEHI Yy popMmi Aianory, ekpaHHUX
3actaBok i Tomy nogibHe. T[loBigOMSIEHHS MOXYTb  3anponoHyBaTw
KOPUCTYBayeBi:

BMbGpaTH i3 3anponoHoOBaHMX anbTepHaTUB onuito abo Habip onuin;

BBECTM iH(popmauito;
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BMbpaTn onuito 3 Habopy onuin, siKi MOXYTb 3MIHIOBATUCS 3anexHo Big
NOTOYHOrO KOHTEKCTY;

nigTBepauTn doparMeHT BBeLeHO! iHdopMaLil nepen NPOAOBXKEHHAM
BBEEHHS.

[MoBiAOMIIEHHSI MOXYTb B6YTK NoMilWeHi B MoaarnbHi Aianorosi BikHa, AKi
3MYLLYIOTb KOpUCTyBaya BIAMOBICTM Ha MWUTaHHA nMepll, HPK MOYHe
BMKOHyBaTuca byab-gka iHwa gia. Lle moxe 6ytm kopucHo, konu cuctema
3MyLleHa 3MyCUTU KopucTyBaya obaymaTu pilleHHA nepeq npoLoOBXEHHSM
poboTn. HemopanbHi gianoroBi BikHa [03BOMATb MpautoBaTv 3 iHWUMMK
eneMeHTamun iHTepdency, Toai 9K came BIKHO MOXe irHopyBaTUCH.

3anobiraHHs, BUABIEHHS | BUNPaBieHHA NOMUIIOK

[ToMUNKN KopucTyBaya MOXYTb OYyTWU 3acHOBaHi Ha HenpasBWUbHOMY
po3yMmiHHI Ail abo nopagky Agiv abo OyTM BUNAgKOBUMMU, HEYMWUCHUMMW,
Hanpuknag, Apykapcbka NoMunka npu BBEAEHHI TEKCTY.

[Momunkn gpyroro Bugy MOXyTb 6yTW po3gineHi Lwe Ha WicTb nigsuais:

HEeTOYHICTb Yy BMOOpI onuii (Hanpuknag, KopucTyBady BWUNAAKOBO
HaTUCHYB KHOMKY «Buxig» i nporpama 3akpunacs);

BTpaTa  aKTUMBHOCTI, KONMW  KopuctyBad 3abyBae  HeoOXigHy
NOCNIQOBHICTb Ai ANS NPOAOBXEHHSA poboTy;

nomMunka pexmmy abo CTaHy, KOnM KOpucTyBad nAymae, Wo BiH
3HaxoauTbCA B OOHOMY CTaHi, @ PakTUYHO — B IHLLOMY;

KopucTyBay 3aBxan pobutnme NoMmUIikuM HaBiTb Y BigMIHHIN nporpamMHin
CUCTEMi, TOMY B CUCTEMIi, WO pPO3pobNAETbCS, 3aBXaAnM Mae 6yTn
nepenbadeHnin 3axmucT Big NOMUMNOK. TexHika Takoro 3axXuCTy BKOYAE TaKi
aCrneKkTu:

npuMycoBi Ail B cuctemi, siki 3anobiratoTb abo yTpyaHAaTb MNosBY
NOMWNOK,;

3abesneyvyeHHs XxopoLmnx i iHpopMaTUBHMX NOBIAOMIIEHb NMPO NOMUIIKY;

3abesnevyeHHss HOpMarnbHOI AiarHOCTMKM CUCTEMWU, B MNpPOLECi SKOi
KOPUCTYBayeBi NOSACHIOETLCSH, B YOMY CYTb MOMWIKW, i BKa3YyOTbCA LWNAXN 11
BUNPaBNEHHS.

OcHoBHI npuHUMNK 06pobkn NOMUNOK y hopmax BBEAEHHS
3abe3nevyeHHss MOXIMBOCTI MOCUMMBOJSIBHOrO pefaryBaHHA BBEAEHUX
3anucis ans BUNpaBfeHHA NOMUIOK BBEAEHHS (OPYKAaPCbKMX MOMUSIOK);
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AKWO MNOMWUITKA BUSIBIIEHA CUCTEMOD, DaXaHO NOBEPHYTU Kypcop B
none 3 NOMUNKOBUMW JAaHUMMU | AKUM-HeOYab YNHOM BUAINUTY Le none;

BMBOAUTM 3HAYUMI MOBIAOMJSIEHHSA NPO MOMWIIKK, LLIO BUKOPUCTOBYIOTb
CTUNb MOBW KOpUCTYBaya i BignoBigHy TepMiHOMNOTIt0;

BMBOAUTU MOBIAOMJSIEHHA MPO MOMMUIIKU, AKi MOACHIOKOTHL i MPOMOHYIOTH
LLUNAXN TX YCYHEHHS.

EdekTuBHiCTE 3anobiraHHa i nogonaHHA NMOMUIIOK KOPUCTYBaYiB TUM
BULLIE, YMM pigLLe KOpUCTyBadi NOMUNSAIOTLCS Npy poboTi 3 LM iHTepgencom
| Y4MUM MeHLle 4acy i 3yCcunb BMMaraeTbCAa ANA NOAOMAaHHA HacnigkiB BXe
3p0o6reHnX NOMUSIOK.
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[opatok 3
Mpuknag UML-giarpamu knacis
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‘9 cur ) ) a? | =l Properties I
¥ ExitToolSkripMenultem_Click ¥ UpdateCarDislog | cars 1
% FindInListToolStripMenultemn_Click | = I
) | = Methods :
@ T TRl e e e e
© Mainindour e 2 | % AddCarToCache (+ 1 overload) |
¥ openToolStripMenultem_Click I Stabic Class I I 5"¥ GetAutohlumber :
4% openToclStripMenultem_MouseHover : [} : ¥ Initialize 1
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49 SetReadyPrompt '\ o ’f : ¥ SaveData i
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Puc.2.1 — UML-giarpama knacis

[Mporpama cknagaeTbcs 3 wectu knacie. Yotmpu 3 Hux: MainWindow,
NewCarDialog, UpdateCarDialog, DelCarDialog € noxigHumun Big Knacy
javax.swing.JFrame, To6T0 matoTb rpacivHum iHTepdenc.

Knac  MainWindow  cTaHOBUTbL  TOMIOBHE  BIKHO nporpamu.
HanBaxnueiluMm enemMeHTOM YynpaBsriiHHS B rONIOBHOMY BikHI € Tabnuus, sika
Binobpaxye gaHi npo aBToMobini.

Knac NewCarDialog € pgianoroBuMm BIKHOM AN BBeAEHHA [aHUX
NpoHOBMI aBTOMOOINb. Mawmke BCi nons [gaHoro knacy BignoBigakTb
ernemMeHTam ynpasniHHA gianoroBoro BikHa. Knac
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UpdateCarDialog € pgianoroBnm BiKHOM AOf9 OHOBMNEHHS OaHMX Mpo
aBTOMOGIiNb. [NMpu3HadYeHHa Noro nonis, MeToAiB Ta BNAacTUBOCTEN aHaNoriyHO
BignosigHnMm enemeHnTam knacy NewCarDialog.

Knac DelCarDialog € AgianoroBum BIKHOM, WO MNpU3HaA4YeHO Ans
BUOaneHHs AaHux npo aBToMobinb.

Knac DataManager npusHadeHnn gnsg ynpasniHHA OaHMMU Nporpamu,
o 30epiraloTbCs B oOrnepaTuMBHIN nNaMm'aTi Ta Ha XOPCTKOMY [OWUCKY
koMmn'toTepa. BiH MICTUTb CcTaTU4HI Nons, BNacTUBOCTI Ta MeTOAMW.

Knac Program — ronosHui knac nporpamu. MictTutb MeToa main, Skumn €
"TO4YKOK BXoA4y" nia vac 3anycky nporpaMmm Ha BUKOHaHHS.

B3aaemopgia ob6'ekTiB knacie nporpamu BiabyBaeTbCA HACTYNMHUM YMHOM.

[licna 3anycky nporpaMmm Ha BWKOHAHHA CTBOPKETBbCA O6'eKT knacy
MainWindow Ta B MOro KOHCTPYKTOPI iHILiani3yloTbCA enemMeHTn rpadivyHoro
iHTepency WNAXomM CTBOPEHHS 06'ekTiB BiANOBIgHUX KNnaciB. TakoX B HbOMY
iHiLianidyeTbcsa knac DataManager.

CTBOpeHHs 06'eKTiB IHLLINX KNaciB Ta BUKNUK 1IX METOAIB BiAOyBaeTbCS B
pesyrnbTaTi B3aEMOAil kKopuctyBada 3 enemeHtammn rpadivyHoro iHtepgenc y
nporpamu.
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Hopatox |
MNMpuknap TecT-nnaHy, cnony4yeHoro 3i 3BiTOM nNponpoBeeHHA
TeCTyBaHHA

TectoBunn npuknag:Ne 1. [lpusHayeHHs: nepeBipka TOro, WO
nporpamHa cuctema [O03BOSMSAE BUKOHYBATW YUTaAHHA JaHUX i3 chauny Ta
KOPEeKTHO BigobpaxaTtu ix y rpadivyHOMy iHTepenci kopuctysaya.

TecT-BMMOruy,LWo nepeBipAlOTLCA: (PyHKUiOHaNbLHa BuMora Ne2.

NMepeaymoBM Ana TecTy: nporpamMHa cuctema MOBWHHA 6yTn
3anyuieHa, a Ha OUCKY KoMn'loTepa Mae 3HaxoauTucs dpaun i3 gaHumu y
BU3Ha4YeHoMy cpopmari.

KpuTtepin npoxomKkeHHAA TecCTy: pearbHa noBediHKa nporpamHol
cuctemm 36iraeTbCa 3 O4iKyBaHOHO.

Ne | Kpok cueHapito | OuikyBaHWi OTpumanHum BigmiTka npo
3/n pesynbTaT pesynbTaT NPOXO4XKEHHS
KPOKY
cueHapito
(Tak/Hi)
1 2 3 4 5
1 |VY meno "®aun" | [NoBUHHE [ianorose BikHO | Tak
BUBpaTM MyHKT | 3'ABUTUCS BiOKPUTTSA
"Bigkputn" Aianorose BIKHO | hanny
BiO KpUTTA | 3'ABNAETLCA
danny

2 |Y pianoroBomy |Y  ronosBHomy | JaHi,wo  6ynu | Tak
BiKHI BIOKPWUTTS | BikHi Nporpamu | 3aBaHTa)XXeHi 3

ganny BmbpaTtu | MalOTb danny,

iM's doannys | KopekTHa KOPEKTHO
AaHnmm Bigobpasntncsa | BigpobpaxyTbCs
BM3HA4YE€HOro AaHi, wo oynu |y rOSIOBHOMY
dopmarty Ta | 3aBaHTaXeHi 3 | BikKHI nporpamu
HaTUCHYTU davny

kKHonky "OK"
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2 3 4 5
Y pianorosomy | [loBuUHHE 3'aBnseTbcs Tak
BiKHIi  BIOKPUTTS | 3'9BUTUCS JianoroBe BIiKHO

granny subpatu

aianoroBe BIKHO

3

iM'a  gaunny 3|3 NoBIgOMITEHHAM
AaHnmn, y | NOBIQOMMEHHAM
HeJonyCTUMOMY | MpOTe,Lo  AaHi
doopmarita He MOXYTb ByTn
HaTUCHYTU 3aBaHTaXxeHi
kHonky "OK
BigmiTka  npo  NpOXOQXeHHs  TecTy  (MponaeHo/HenponaeHo):

nponaeHNN.
TectoBun npuknaa:Ne 2

TecToBuM npuknag:Ne 3.

TecTOoBUX NpUKNaaiB BUKOHAHO: 3.
TecToBMX NpUKNaaiB npouaeHo: 1.
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Hopatok K

Onuc npoueaypu po3ropTaHHA NPOrpaMHOro NPoayKTy, CTBOPEHOrO Ha
nnatdopmi JavaSE

Bumorun go anapatHux 3acobis:
1. MNMpouecop — He HMk4Ye Pentium 2266 MI'y,
2. BinbHnn guckosui NpocTip — He MeHwe 124 M6
3. JocTtynHum npocTip O3Y — He meHwe 128 M6
Bumoru go nporpamHmnx 3acobis:
1. OnepauinHa cucrema:
* Windows XP — Windows 10
* Linux « MacOSX 10.7.3(Lion) i cTrapwe
» Solaris10 i ctapwe
2. JavaRuntimeEnvironment 8 i ctapwe

PoaropTaHHsa nporpaMHOro NpoAyKTy Ha KOMN'tOTEPi KOpUCTyBaya y
BUrNA4i aBTOHOMHOMO 3aCTOCYHKY:

1. CTBOPITb Ha LiNbOBOMY OMCKY KaTaror Ans 3acCTOCYHKY, Hanpuknag,
MyApp.

2. B katanosi MyApp cTBOpIiTb HOBUIM KaTanor, Hanpukniag, dist.

3. CkonitonTe BMKOHYBaHUW jar-panWn 3acTOCYHKY (Hanpwuknag,
install.jar) B kaTanor dist.

4. 3aBaHTaxTe 3 Beb-canTy komnaHii Oracle nporpamHy nnatgopmy
JavaRuntimeEnvironment noTpibHOI Bepcii Ta po3nakynTe BianoBigHUN apXiB
y AEeAKUM KaTanor, Hanpuknag, y narnky appjre.

5. [NepemicTntb KaTanor appjre y katanor MyApp.

6. Y katanosi MyApp CTBOpPITb KOMaHOHUW ddann LinboBOI onepauwinHol
cuctemu, Hanpuknag,start.bat(onepauinnacncremaWindows).

7. Hopante vy start.bat HacTynHi komaHau (onepaudinHa cuctema
Windows):@echoOFFset PATH =.\appjre\binjava -jar dist\install.jarpause>
NUL

8. [Ina nepeBipKkM KOPEKTHOCTI 3anycKy nporpaMmu BMKOHanUTe noaBivHe
KnauaHHAa JiBOK KHOMKow MuwiHadawnnistart.bat (onepauinHa cucrema
Windows).
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Beryn
1. MeTa i 3aBOaHHA BUKOHAHHA KypCOBOro MPOEKTY 3 0O’€KTHO-
OpiEHTOBAHOrO NporpaMmyBaHHS
2. 3MICT Ta 0POPMIIEHHAKYPCOBOrO NPOEKTY
3MIiCT  KypCcOBOro MnpoekTy 3 0O’EKTHO-OPIEHTOBAHOIO
nporpamyBaHH4
OcdbopMneHHss TEKCTOBOI YaCTUHU KYpCOBOrO MPOEKTY 3
00’EKTHO-OPIEHTOBAHOIO NPOrpamMyBaHHS
OdbopmneHHs incTpauin, Tabnuub, opmyn
3.Nopagok opraHisauii  3axucty Ta KpuTepil OuiHOBaHHA
KypPCOBWX MPOEKTIB
4.ETann BUKOHAHHSA KYpPCOBOIro NPOEKTY
5.PekomeHgoBaHa nitepatypa
JlopaTtkn.

46

19

20
21

22
23
24



HABYAJIbHE BUOAHHA

OB’€KTHO-OPIEHTOBAHE NPOINrPAMYBAHHA
MEeTOONYHI pekoMeHaauiT 4O BUKOHAHHSKYPCOBOrOMNPOEKTY
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