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BCTYII

Marictp — 1e OCBITHIM CTymiHb (axiBIs, SKMHA HAa OCHOB1 KBamigikarii
OakanaBpa 3700yB mMOrNMOJEHI CHEIialbHI YMIHHS Ta 3HAHHS 1HHOBAIIHOTO
XapaKkTepy, Ma€ TIEBHUMN JTOCBIJl 1X 3aCTOCYBaHHS Ta MPOIYKYBAaHHS HOBUX 3HAHB JJIS
BUpIIICHHS MPoOIeMHUX NpodeciiiHuX 3aBliaHb y MEBHIN ramy3i. MaricTp moBHUHEH
MaTH HIUPOKY epyulliio, GyHIaMEHTAIbHY HAayKOBY 0a3y, BOJIOAITH METOI0JIOTIEI0
HAyKOBOi TBOPYOCTi, CYYaCHUMH 1H(POPMAIIHHUMH TEXHOJOTIIMH, METOJIaMH
OTpUMaHHsA, OOpoOKH, 30epiraHHs 1 BUKOPUCTaHHS HayKoBOi 1HGopmarlii, OyTu
CITPOMO>KHHM J10 TBOPYOI HAYKOBO-IOCI1THUITLKOL TISUTbHOCTI.

Marictepcbka OCcBITHBO-TIpOQECiiiHa porpama BKJItoUae B cede 1Bl NpUOIU3HO
OJTHAKOBI1 32 00CSTOM CKJIaJ0B1 — OCBITHIO 1 HAYKOBO-IOCIIHULBKY. 3MICT HaYKOBO-
JOCIITHUIILKOI POOOTH MaricTpa BU3HAYAETHCS IHAUBITYATbHUM MIaHOM. OTHOYACHO
PU3HAYAETHCS] HAYKOBHUM KEPIBHUK, KOTPUI MOBUHEH MAaTH HayKOBUI CTYIIHb 1 (200)
BUCHE 3BaHHA 1 MpaioBaTd B gaHomy 3akmani Bumioi ocitu (3BO). IlimroroBka
MaricTpa 3aBepIIy€eThCs 3aXUCTOM JUTUIOMHOT pOOOTH OCBITHBOTO CTYIIEHS «Marictp»
(murromHa pobOoTa, MaricTepchbka po0ooTa) Ha 3acizanHi Ex3aMeHamiiHol KoMicii.

Maricrepceka aumiomHa pooora (MJP) — me Bux arecramiiiHoi poOOTH
3100yBaya CTYINEHS BHUIIOI OCBITH «MaricTpy, MNpU3HA4YeHHH st 00’ €KTUBHOTO
KOHTPOJIFO  piBHA  CHOPMOBAHOCTI  KOMIIETEHTHOCTEH  JOCTIAHUIIBKOTO  Ta
IHHOBAL[IMHOIO XapaKTepy, MOB’I3aHUX 13 3aCTOCYBAHHSAM Ta NPOAYKYBaHHSIM HOBHUX
3HaHb I BUPIIICHHS MPOOJIEeMHUX NpodeciitHUX 3aBJaHb y MEBHIM ramxy3i 3HaHb.

MJIP € pe3ynpTaToM caMOCTITHO BUKOHAHOTO JOCHIKEHHS EBHOTO 00’ €KTa
(cuctemu, oOnamHAHHS, TMPUCTPOIO, MPOIECY, TEXHOJOTIi, MPOrPaMHOTO TPOAYKTY,
iH(bOpMaIliitHOT TEXHOJIOT1i, SIBUIIA TOIO), HOr0 XapaKTePUCTUK, BIACTUBOCTEH.
['onoBHOO Metror0 1 3microMm MJIP € HaykoBi JOCHIIPKEHHSI 3 HOBITHIX IHUTaHb
TEOPETUYHOr0 ab0 MPUKIATHOTO XapaKTepy 3a MpodijaeM MiArOTOBKH.

Marictepcbka AuIUIOMHa po0OOTa, 3 OJHOTO OOKYy, Mae€ y3arajlbHIOIOYUN
XapakTep, OCKUIBKH € CBOEPIIHUM MIJCYMKOM MiATOTOBKM MAaricTpa, a 3 1HIIOro —

CaMOCTIHMM OpUTiHAJIBLHUM HAYKOBUM JIOCHIJKEHHSIM CTYAEHTa, Y PO3poOIl SIKOTo



;
3allikaBjeHl yCTaHOBHU, oOpradizamii abo MIANPUEMCTBA, NPH I[BOMY CTYAEHT
YIOPSKOBYE 32 BJIACHUM PO3CYJOM HAKOMMYEHI HAyKOBI (DaKTH Ta TOBOJUTH iX
HAYKOBY LIIHHICTh a00 MPAKTUYHY 3HAUYLIICTh.

TakuM 4YMHOM MaricTepcbka IHUITIOMHa po0OOTa € 3aKIHYEHUM HayKOBUM
NOCHIDKEHHSIM, fKa IIOBUHHA MAaTH BHYTPIIIHIO €JHICTh Ta CBUAYHATH IPO
MiATOTOBJIEHICTh aBTOpa A0 BUKOHAHHA TpodeciiHoi poOOTH y BIAMOBIIHOCTI 10
OCBITHBO-KBai(iKaIiHHOT XapaKTEPUCTUKH Maricrpa, a TaKoX 10 CaMOCTIHHOI
HAyKOBOi pOOOTH 3 BUKOPHCTAHHIM TEOPETUYHHUX 3HAHB 1 MPAKTUYHUX HABUYOK, HA
mijicTaBl 3axucTy kol Ex3aMeHartiiina komicist mpuiiMae pilieHHs Ipo HaJaHHS HOMY
BIJIMOB1THOT KBaTi(hikaIlii Ta BUaaqdy JUIJIOMa Marictpa.

MaricTtepcbka AUIIIOMHA PoOOTa MOBUHHA MATH:

— XapakTep NPUKIAJHOI PO3POOKH HAYKOBO-IIOCIIHOIO HANpsIMKy a0o MOXe
NPUCBAYYBATHCS PO3B’SA3KY 3a/1a4 3 GyHIAMEHTAIbHUX JTOCIIIKEHb;

— PpO3B’A30K KOHKPETHUX HAYKOBUX 200 HAYKOBO—TEXHIUHUX 3ajay, MPOBEACHHS
EKCIIEPUMEHTAIBHIX 1 HAYKOBO-TIPAKTHYHUX JIOCIiIKEHb;

— JI0Ka30BWH, apryMeHTOBAaHMM 3MICT, 10 0a3yeThbCcs Ha caMOCTIHHHX (abo
CHIBaBTOPCHKMX)  OMYyOJIIKOBAaHMX  JOCHIIPKEHHSIX Ta  pO3paxyHKax 1
OOTPYHTOBAHUX MPOMO3ULIISAX MO0 YIOCKOHAJICHHSI TOCIIXKEHOT0 00’ €KTA.
o 3axucty MJIP nogaeThcs y BUTJIS/IL, SAKUW JO3BOJSIE 3pOOUTH BHCHOBOK,

HACKIJIbKM TOBHO BiOOpaXkeHI Ta OOIPYHTOBaHI TOJOXEHHS, BUCHOBKH Ta
pEeKOMeHaIli, fKi MICTATbCS B PoOOTi, iX HOBHW3HA 1 3HAYUMICTh. CYyKYIHICTH
OTPUMaHUX y Takiii poOOTi pe3yabTaTiB MOBUHHA CBIIUYUTH PO HASIBHICTH Y 11 aBTOpa
NEPBUHHUX HABUYOK HAYKOBOI pOOOTH.

Marictepcbka IuIIoMHa poboTa ik HayKoBa Ipartis 1ocuTh cnerudiyna. [lepmn
3a Bce, 11 BIIPI3HSE BiJ] IHIIUX HayKOBUX POOIT T€, 1110 BOHA BUKOHYE KBaTi(iKaIliHY
¢dyHKIII0. Y 3B'SI3KY 3 IUM OCHOBHE 3aBJIaHHSA 11 aBTOpa — MPOJAEMOHCTPYBATH PIBEHb
CBOEI HaykKoBOi KBaji(ikaili Ta BMIHHS CaMOCTIMHO BECTHM HAyKOBUH MOLIYK 1

BUPIIIYBaTH KOHKPETHI HAYKOB1 3aB/IaHHS.
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Maricrepcbka qUITIOMHA poOOTa 3aKPIIIOE OTPUMAaHY 1H(pOpMAIIio Yy BUTTISAL
TEKCTOBOTI'O Ta UTFOCTPATUBHOTO MaTepialy, B AKUX CTYAEHT-MariCTpaHT yIoOpsIKOBYE
3a BJIACHUM PO3CY/JIOM HAKOMHMYEHI HayKOBI (DAKTH Ta JOBOJUTH HAYKOBY LIHHICTH 200
MPaKTUYHY 3HAYYyII(ICTh THX YW I1HIMX M[oioxkeHb. MJIP BigoOpaxkae sk
3araJbHOHAYKOBI, TaK 1 Cllel1aJbHl METOM HAYKOBOTO MI3HAHHS, IPAaBOMIPHICTh SIKUX
OOTPYHTOBYETHCSI B KOXKHOMY KOHKPETHOMY BHUIIQJIKY iX BUKOPUCTAHHSI.

Jlns yeminmHoT miaroroBky 1 3axucty MJIP cTtyneHTy HeoOXigHO:

— OOIpyHTYBaTH aKTyaJbHICTh 1 3HAUYIIICTh TEMH POOOTH  CTOCOBHO JI0
NPAKTUYHUX YMOB (DYHKIIIOHYBAHHS 00’ €KTY MPOCKTYBaHHS;

— TPOBECTH OIS JDKEPEN 3 MPEAMETY JOCHIIKEHHS W y3araJlbHUTH BUBYECHI
MIXOIH;

— TMpoaHami3yBaTH OCOOJMBOCTI (YHKI[IOHYBaHHS O0’€KTa MPOCKTyBaHHS,
BCTAHOBUTHU 3aKOHOMIPHOCTI;

— OOIpyHTYBaTH NPHUHIIMIIOBO HOB1 YW TPHUB’SA3aTH ICHYIOYl pimieHHsA y cdepi
1H(bOpMaIITHUX TEXHOJIOT1H, MPo0JIeM, SIK1 pO3B’A3yIOTHCS Ha IPUKJIaAl 00’ €KTa
POEKTYBAHHS,

— 3JIUCHUTH JIOTTYHO-CUCTEMHE OOTPYHTYBAaHHS 3allPOMOHOBAHUX PIllICHb;

— BUKOHAaTH pO3pPaXyHKH OYIKYyBaHMX TiepeBar Ta €(QEeKTUBHOCTI  BiJ
BIIPOBA/KEHHS 3aIIPOIIOHOBAHUX PIIIEHB Y MPAKTUKY 00’ €KTa JOCTIHKEHHS;

— BHKJIACTH PE3YJIbTaTH CAMOCTIMHMX JOCHIKEHb MO OOpaHid TeMi, HABECTU
HEOOX1/IH1 UTFOCTPATHBHI 1 TOSICHIOBAJIbHI MaTepiaiu.

Ha nmpuxiazai 1uniaoMHoi poOOTH CTYJIEHT MTOBUHEH MOKa3aTH BMIHHS
IPaMOTHO OOPMIISITH TEXHIYHI JOKYMEHTH. Lleil mociOHUK € 3pa3koM AJis

o opMIIEHHS AUTVIOMHOT pOOOTH Ha 3100YTTS OCBITHBOI'O CTYIEHS «MaricTp.
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1 3AT'AJIBHI ITOJIO’KEHHASA

JluruioMHa poOoTa € BaKJIMBUM I11JICYMKOM MaricTepCchKoi MATOTOBKH, Y 3B'SI3KY
3 YUM 3MICT POOOTH Ta PIBEHb il 3aXUCTY BPAXOBYIOTHCSA SIK OJIUH 3 OCHOBHUX KPUTEPIiB
JUTSL OLIIHKY SIKOCTI1 peatizalii BiAMOBIAHOI OCBITHHO-NMPOQECIHHOI TPOTrPaMH.

VY nurioMHI| poOOTI CITIJ CTUCTO Ta JOTIYHO BUKJIACTH 3MICT Ta pe3yJbTaTh
1HKeHEepHOT po3pO0KH, YHUKATH 3arajbHUX CIIB 1 6€310Ka30BUX TBEPKCHb.

JluruiomHa po0OoTa marictpa 6a3yeTbes Ha TEOPETUYHUX 3HAHHAX 1 MPAKTUYHUX
HaBUYKaX, OTPUMAaHUX CTYAEHTOM IIPOTATOM yChbOTO TEPMIHY HABUAHHS Ta CAMOCTINHHOI
HAyKOBO-JOCTIAHOI POOOTH, MOB'SI3aHOI 3 PO3POOKOI0 KOHKPETHUX TEOPETUUHHX 1
HayKOBO-BUPOOHUYHMX 3a/1a4 IPUKIIQAHOTO XapaKTepy, L0 BU3HAYAIOTHCS CHELU(IKOIO
BIJIMOBIAHOTO HAMpPsIMy BHILOI OCBITH. ToMy HEOOX1IHO O0OB’SI3KOBO MOCUJIATUCS HA
aBTOPIB 1 JKEPEIIa, 3 SIKUX 3al03MY€HO MaTepiaiu abo OKpeMi pe3yabTaTu.

JuruiomMHa poOoTa MaricTpa — 1e TBopua po0oTa, sika BUKOHYETHCS CTYJIEHTOM
CaMOCTIMHO MiJ KEpIBHULTBOM HAyKOBOIO KEpPIBHUKA, 1 JO HEI CTaBUTbCSA BCA
CYKYIHICTh BUMOT, SIK 1O pOOIT TaKOTr'0 XapakTepy, a came:

— BHUCOKHUH TEOPETHYHUU PIBEHB;

— YITKICTb BUKJIQJCHHS,

— apryMEHTOBaHICTh;

— HANOBHEHICTh JIOCTOBIPHUMHU (DAKTUUHUMU JAHUMU;

— OOIrpYHTOBAHICTh 3aCTOCOBAHUX METOIIB JIOCIIIKCHb;

— (opMyJtOBaHHS BJACHOTO BIAHOIIEHHS /10 3a]a4, 10 PO3TISIal0ThCS;

— JUIJIOMHa poOOTa MOBUHHA BIANOBIIATH BUMOraM LIOA0 OOCATY, CTPYKTYpHU
poOOTH i1 y TOW e Yac MICTUTU €IEMEHTH OPUTTHAIIBHOI'O TBOPUYOIO MIIXO1Y

710 BUPIIIECHHS TUX YU 1HIIUX MTUTaHb TEMHU.



10
2 TEMATUKA TA IOPAJOK ONIATOTOBKHU JUIJIOMHOI POBOTHU

2.1 Bumoru 10 TeMaTUKH i nopsaaxky miarorosku M/IP

HarmoBHeHHs KO’KHOT YaCTHHHM MaricTepchbkoi poOOTH BU3HAYAETHCS 1i TEMOIO.
Bubip temu MJIP € mouarkom mporecy ii BukoHaHHsS. Tema AMIUIOMHOI poOOTH
MOBHHHA OYyTH aKTyaJbHOI0, MATH TEOPETHYHE Ta MPHUKJIAIHE 3HAUCHHS, BiMOBIAaTH
Cy4yaCHOMY PIBHIO PO3BUTKY HAayKHU 1 TEXHIKHM, HAMPSMY Ta CIEL1aIbHOCTI, BKa3yBaTu
Ha MeTy podotu. HazBy ciin hopmynroBaTi KOpOTKO, 0€3 BUKOPUCTAHHS YCKIaJHEHOT
TEPMIHOJIOT].

Bin mpaBuibHOro BHOOpY TeMu Oarato B 4YOMY 3aJieKUTh YCHIX BCHOTO
BUITYCKHOTO KBaMi(piKamifHOTro MOCHIIKEeHHs. PillleHHs, mpUiHATE Ha 3aKIIOYHOMY
eTarli HaBYaHHS B YHIBEPCHUTETI, HEPIAKO 3yMOBIIOE MaiOyTHIO Mpodeciitny poooTy.
Jlyist 6aratboX CTYAEHTIB BHOIp TEMHU — II€ TpUBAJIHK 1 OONICHUIN Mepioa PO3AYyMiB,
KOHCYJbTalllid, AYINIEBHUX XBWIIOBaHb, po3uapyBaHb. [[ns 1poro Haikpaiie Ha
MOJIOJIIIUX Kypcax ToTyBaTH JOMOBII JJIA CTYJAEHTCHhKUX HAYKOBUX KOH(EpeHIIH 1
BUKOHYBaTHU KypcoBl poOOTH, SIKI YBIAIUIM O CKIAAOBUMHU YAaCTHUHAMH B MailOyTHE
BUITYCKHE KBasti(pikauiitHe gocnipkeHHs. [lepeBara Takoro miaxoay Mnojsrae B ToMy,
1[0 CTYIEHT 3aBYacHO BUOUpae jsi cebe HayKOBY TEMY, MPOTITroM AEKIJIBKOX POKIB
MpaIlo€ HAJl HEIO, TOCTATEUHO 1 HIJIECTPSIMOBAHO Mi0UpaE HAYKOBY JIITEPATYPY.

TemaTuka AWIUIOMHUX POOIT MOBWHHA BIAMOBIMATH HAmpsiMy TpodeciitHoro
CIpsIMyBaHHS 3T1IHO 31 CHEIami3alic€lo 1 po3poOSIIETbCS BUKIAAANBKAM CKIIAIOM
BUITyCKaOUMX Kadeap Ta HIOPIK KOPEKTYEThCS 3 TOTJSAYy Ha HAyKOBUH JOCBI,
noOakaHHsi (HaxiBIB, sIKIi OEpyTh ydacThb y peleH3yBaHHI poOIT, 1 peKoMeHmallii
Ex3amenaritnoi komicii.

[IpoTe cTyneHTY-BUITYCKHUKOBI TaKO HAJJA€THCS MOMIUBICTH 00pAaTH «CBOIO»
aKTyaJIbHY TEMY JIUILIOMHOI pOOOTH:

— 3 YHCJIa TeM, SIKI CKJIaJIal0Th TUIOBUM TEpeNliK 1 moTpedyroTh 000B’ SI3KOBOTO

YTOYHEHHS 1 KOHKpeTHU3allli pa3oM 3 HayKOBUM KEPIBHUKOM, Y 3aJIEKHOCTI Bij

METH, TIpeIMeTa 1 00’ €KTa TOCHIJKEHb Ta 0a3u NMepeIUIIIOMHOI IPAKTHKY;
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— QI TPOJIOBXKEHHS PO3BUTKY TEMATHKH, SKOIO BiH 3aiiMaBCsi B HAYKOBHX
CTYJIEHTChKHUX T'YPTKaXx, MiJ yac BUPOOHUYOI IPAKTUKH, Y KypCOBUX pOOOTaX Ta
3a BJIACHOIO 1HII[1aTUBOIO.

Ha3zBa numiomMHOi poOOTH Mae OyTH CTHCIIOH, KOHKPETHOIO, BIJITOBIIATH
CHEIIaJIbHOCTI Ta CYTHOCTI AOCHII)KYBaHOI MPoOJIeMHU, 3a/1a4l, yKa3yBaTH Ha MPEIMET 1
METY HayKOBOT'O JOCHIIKeHHsI. Tema Ta 3MICT IUIIOMHOT pOOOTH MaroOTh BIJTIOBIIATH
crieniaabHOCTI Marictpanta. OJHIE0 3 MOXIIMBUX IOMUJIOK € HEBIJIMOBIIHICTh
o0paHOro 00'€eKTa JOCTIIKCHHS CIICHMIAJIBHOCTI, TOOTO HEHAJSKHICTh JIO IEBHOIO
KJIaCy Yy3arajibHEHOro o00'ekTa MisIbHOCTI (haxiBisd JaHOi cremianbHOCTl. Tomy
HEOOX1THO MaKCHMAaJIbHO BIJIMOBIIAJILHO MIAIATH 10 BUOOpPY 00'€KTa AOCIIIKEHHS U
TEMHU MaricTepchbKoi poOOTH.

Y MaricTepchbKiil TUIIIIOMHIN poOOTi Tpeba CTHUCIIO, JIOTTYHO Ta apryMEHTOBAHO
BUKJIQJIATH 3MICT 1 pe3yJabTaTH JOCIIKeHb, YHUKATH 3arajibHUX CJIiB, 0€3/10Ka30BUX
TBEPKEHb, TaBTOJOrIi. [Ipy HamucaHH1 MaricTepchbKoi AUIJIOMHOI pOOOTH CTYAECHT
MOBUHEH OOOB’SI3KOBO MOCWJIATHCS Ha aBTOpIB (YKJIagadyiB) 1 JpKepena, 3 SAKUX BiH
3aM03MYMB MaTepiaiu ad0 OKpeMi pe3ybTaTH.

KepiBHUKM 1 KOHCYJIBTAaHTH aTECTALIMHUX POOIT MPU3HAYAIOTHCSA 31 CKIIAIY
JIOCBITYCHUX HAayKOBO-TICAATOTYHUX TPAIiBHUKIB a00 CHiBPOOITHHKIB HAYyKOBO-
JOCTITHOTO TIAPO3IITYy BHUIYCKOBOI Kadeapw, a TAaKOX MPOBIAHUX CIEIIaTiCTIB
BIJIMIOBIHOT raiy3i 3 MiAMPUEMCTB, YCTAHOB, HAYKOBO-IOCTIIHUX IHCTUTYTIB TOIIO 32
1X 3rO0I0.

Tema wMmaricTepchbkoi AMIUIOMHOI POOOTH TMOJAETHCS CTYACHTOM Ta HOTro
HAyKOBUM KEpIBHUKOM 3aBiayBauy Kadenpu. HaszBa TemMu MNOBHHHA ILIUJIKOM
XapaKTepu3yBaTH TOCTaBJIEHY Tepel CTYASHTOM 3arajbHy TEXHIYHy ab0 HayKOBY
3a/1a4y ¥ MICTUTH KOHKPETHE 3aBJaHHS Ha 00’ €KT MPOEKTYBaHHS 1 JOCIIKEHHS.

Temu M/IP po3risinaroTeCs 1 yXBadIOIOTHCS Ha 3acijaHH1 BUITYCKOBOT Kadeapu
1 3aTBEPIXKYIOThCS pillleHHSIM BueHoi paau iHCTUTYTY/daKyIbTeTy HE Mi3HIIIe HIeCTH
THKHIB BiJ TIOYaTKy TMEPEJOCTAHHHOTO CEMECTPY HaBYaHHS 3a BIJIMOBIIHOIO

MIPOTPAMOIO MiATOTOBKH.
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OpuauyHo 3akpimieHHs 3a CTYJEHTOM TEMHU JAMIUIOMHOI poOOTH Ta
NpU3HAYEHHS KEPIBHUKA 1 pelEH3eHTa 3A1MCHIOEThCS HAKa30M MO YHIBEPCUTETY 3a
NOJAHHAM BUIyCKarouoi Kadenpu 1 AexkaHaTy (akylbTeTy HE MI3HIIIE JIBOX MICSIIB
BIJl MOYATKy IEPEIOCTaHHBOIO CEMECTPY HAaBUaHHA 3a BIANOBIIHOI MPOrPAMOI0
MMATOTOBKH.

3a HEeoOXITHOCTI 3aTBEp/KEHAa TeMa AMIJIOMHOI POOOTH 3a MOTODKEHHSIM 3
HAYKOBMM KEPIBHUKOM 1 TIOJIaHHAM BHUITYCKOBOI Kadeapu Moxke OyTH yTOYHEeHA
pIIIEHHSM BYEHOI paju (pakyIbTETy He Mi3Hillle, HixK 32 1Ba MicsIli 10 MPU3HAYEHOT
JAATH 3aXHCTY.

[Ticns BuIaHHA HaKazy CTYACHT Pa3oM 3 HAyKOBUM KEPIBHUKOM (OPMYIIOE
3aBAaHHs, PO3pO0JISE€ PO3rOPHYTHI IUIaH BHUKOHAHHS JUIUIOMHOI poOOTH 3
BU3HAYEHUMH TePMiHAMHU.

3aBAaHHS 0 AMIUIOMHOI pOOOTH 3aTBEPIIKYETHCS 3aBIIyBaueM BHUITYCKOBOI
Kaeapu 1 BUAAETHCS CTYIEHTY BIPOJOBX JBOX THXKHIB MICHS yXBAJECHHA TEMH
pobotu kadenporo.

VY kaneHgapHOMY TUIaHI BHITYCKOBOI Kadeapu mepeadadaeTbes MoceMeCTPOBE
3aCIIyXOBYBaHHS MPOMIKHUX pe3yIbTaTiB poOOTH Ta oDiliiHIIN Tepen3axuct poooTH
3a MICSAIIb 10 JaTH 3aXHCTY.

Pazom 13 cmnopigHeHumMu Kadenpamu BIacHOTO abo 1HIIOrO (akyibTETy Ta
30BHIIIHIMHA OpTaHi3aIliiIMi BHUITYCKOBOIO Kadeapor BHU3HAYAIOTHCA PEIEH3EHTHU
aTecTalliiHUX poOIT, a TaKoX CHIBPOOITHUKHM Kadenpu, sKi MarTh 3i1HCHIOBATH
pelieH3yBaHHs Ha 1HIIUX Kadeapax, Ta MOJAIThCI KaHIUIATypH PEIEH3CHTIB s
3aTBEPXKCHHS JIeKaHy (akyJabTETy HE MI3HIIIe, HK 32 MICSIh JI0 MOYaTKy poOOTH
Ex3amenaniiiHoi KoMmicii.

PenieH3eHTH NMpu3HAYalOTHCS 31 CKJIaAy JOCBIIYEHUX HAyKOBO-TIEIArOTTYHUX
MpaliBHUKIB a00 HAYKOBUX CIIBPOOITHHKIB YHIBEPCHUTETY Ta (PaxiBI[IB 30BHILIHIX
oprasizailii, ¢paxoBa kBamdikallis SKHX BIATOBIAA€ CIEMIATIBHOCTI CTYICHTA.

Peuenzent M/IP He moBuHeH O0yTH cliBPOOITHUKOM BUIYCKHOI Kadeapu (y

TOMY YHCJI ¥ 32 CyMICHUIITBOM ), Ha IKiii BUKOHYIOTHCS JIaHI pOOOTH.
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He nonyckaerbesi npu3HauyeHHS KEPIBHUKIB JUTUIOMHHUX POOIT JIJIsI B3AEMHOTO
pelieH3yBaHHsI TUTUIOMHHUX POOIT.

3aBigyBau kadenpor 1 BHKJIaJayl HaAAalOTh METOAUYHY, KOHCYJbTaLIAHY
JIOTIOMOTY CTYAEHTY-BUITYCKHUKY B TIEpiOJ] BCHOT'O IUKIY IMATOTOBKH JIHILIOMHOL
pobotu. besnocepenHe KepiBHUITBO BUKOHAHHSIM JUTUIOMHOT pOOOTH 3TIHCHIOETHCS
HAyKOBHM KEPIBHUKOM, SIKOT'O PU3HAYAIOTH 3 MPO(ECcOpChKO-BUKIAAAIBKOTO CKIA Ty
BIJIITOB1THOT Kadeapwu.

CtyneHT peryisipHO, HE PiJlIe OJHOTO pa3dy Ha JiBa THKHI, 3yCTPIYa€ThCs 3
KEPIBHUKOM JIsl KOHCYJIbTYBaHHS W 1H(OpMYBaHHS NMPO CTaH BUKOHAHHS pOOOTHU
3TiTHO 3 KaJICHAAPHHUM TIAHOM.

Ilepex3axuct podoTu Ha Kadeapi NPOBOAUTHCS He Mi3HIIIe, Hi%kK 32 MICALD
710 TIPU3HAYEHOI JIaTH 3aXUCTy. BIPOMOBK OTHOTO THXKHS IMICIIS YCHINTHOTO 3aXHUCTY
Ha Kadeapi CTyleHT nojgae opopMIIeHY 3TJIHO BUMOr poOOTYy Ta BIATYK KEpIBHUKA
pobotu Ha Kadempy, OTpuMye Big 3aBigyBaua Kkadeapu HANpaBJIeHHS Ha
pelieH3yBaHHS Ta Mepenae poOOTy pElEeH3EHTY.

PerieH3eHT moBepTae CTYIEHTY NPOPEIEH30BaHy poOOTY 1 peneH3il0 He
ni3Hille, Hizk 32 TPU PoOOYi IHI 10 3aXUCTY, MICIS YOr0 CTYICHT 03HAMOMITIOETHCS 3
pEleH31€10, TT0 MOXKIJIMBOCTI YCYBAa€ BKa3aHl HEJOMIKMA 1 MOBEPTA€E MaKeT JOKYMEHTIB

Ha BUITYCKOBY Kadenpy.

2.2 BuMoru 10 3MicTy MaricTepcbKoi TMIJIOMHOI po60TH

Marictepcbka poboTa — 1€ pe3ynbTaT JOCIIKEHHS MEBHOTO 00’ €KTa (CUCTEMH,
oOnagHaHHs, TMPUCTPOIO, TPOIECY, TEXHOJOTii, MPOrpaMHOr0  TMPOAYKTY,
iHOpMaIIiitHOT TEXHOJIOT1l, I1HTEICKTYyaJIbHOTO TBOPY, SBHIA TOIIO), KOIO
XapaKTEePUCTHUK, BIACTUBOCTEH (1110 € MpeaMeToM AocikeHHs ). OO’ €KT TOCTHKEHHS
Ma€e HaJIeKaTH [0 KIacy Yy3araJlbHEHOro o00’€KTa MJisIbHOCTI (haxiBIl IEBHOI
CHeliadbHOCTI, IO 3a3HAYE€HO Yy  BIANOBIAHIA  OCBITHHO-KBasi(iKaliiHINA

XapaKTEPUCTHIII.
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Maricrepcbka aAuIUIOMHa poOoTa Mae OyTH TOB’si3aHa 3 BUPIIMICHHIM
KOHKPETHUX HAyKOBUX a00 NPHKJIATHUX 3aBIaHb, Kl OOYMOBIIEH1 crenudikoro
BIIMOBIMHOT  criemiasibHOCT. MJIP € kBamidikamiiiHoro poOOTOI0 3  MEBHOT
CHenladbHOCTI, ii 3MICT Ma€ PO3KPUBATHU HASBHICTh y aBTOpAa KOMIIETEHIIH, SKi
3a3HA4Y€Hl y BIANOBIIHIN OCBITHBO-KBaNI(IKALIMHIA XapaKTEPUCTHIIl TaITy3€BOro
CTaHJapTy BUIIIOI OCBITH.

Marictepcbka IUIIIOMHa poOOTa BUKOHYETHCS Ha 0a3l TEOPETHYHUX 3HAHB 1
MPAKTUYHOTO TOCBIY, OTPUMAHUX CTYJACHTOM MPOTATOM YChOT'0 TEPMiHY HABUAHHS i
CaMOCTIHHOI HayKOBO-JIOCHIHOT pOOOTH. 3MICT poOOTH Ma€ BIANMOBIIATH ii TeMi.
Martepian poOboTH Mae OyTHU LIJTKOM MPUCBIYCHUN TeMi poOOTH, JOCITHEHHIO METH,
BUPIIIEHHIO MTOCTaBJICHUX 3aBAaHb. Henpumyctumi Oyab-sKi BiICTYIIH, 1110 HE MAIOTh
BITHOIIIEHHSA 110 3aBIaHb JOCIIIHKEHHS.

3mict M/IP nepenbauae:

— (¢GopMyINIIOBaHHS HAyKOBOi (HAyKOBO-TEXHIYHOI) 3ajadi, i1 aKTyaJbHICTb,
BU3HAYEHHS 00’€KTa, MpeAMeTa Ta METU JAOCTIIHKEHHs], aHaJlI3 CTaHy PIllIEHHS
3a/1a4l 32 MaTeplalaMy BITYM3HSAHUX 1 3apyOlKHUX MMyOTiKaniid, oOrpyHTYBaHHS
LUIEH DOCIIIKEHHS

— aHaII3 MOXJIMBUX METOAIB Ta METOAMK JOCHIIIKE€Hb, OOIPYHTOBAaHHA BHOIp
(po3pobisieHHs1) wmerony (METOAMKH) JAOCHIIKEHHS ab0 amapaTypHOTo
3a0e3IeueHHs;

— HAYKOBMH aHami3 1 y3aralbHEHHA (AKTUYHOrO  MaTepialmy, SKAN
BUKOPUCTOBYETHCS Y TIPOIIECT TOCI1IKEHHS;

— BUKJIAJCHHS OTPUMAHUX PE3YJIbTATIB Ta OIIHIOBAHHS iXHHOTO TEOPETHUYHOTO,
PUKJIAHOTO YU HAYKOBO-METOAMYHOT'O 3HAUCHHS;

— TepeBIpKY MOMKIMBOCTEH MPAKTUYHOI peaizallii OTpUMaHUX Pe3yJIbTAaTIB;

— ampo0alfilo OTpUMAaHUX pPE3yJIbTaTIB 1 BUCHOBKIB Yy BUIJISAL MyOdikamid y
HAyKOBUX OKypHaJiax 1 30IpHUKaX 3 OOOB’SI3KOBUMHU  PeE3yJbTaTaMH
peleH3yBaHHs, MATeHTIB (3asBOK) Ha BUHAX1J, KOPUCHY MOJIEJb, TPOMHUCIOBUI
3pa30K TOIIO, JOMOBIAEH Ha HAYKOBUX KOHGeEpeHIisX (He HIK4e

(bakyIbTeTChKOT0 PIBHS).
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VY nmporieci mAroToBKY M 3aXUCTy poOOTH MariCTpaHT Ma€e MPOJIEMOHCTPYBATH:
3/IaTHICTh NPOBOJUTH CUCTEMHMH aHali3 IpobjieMu Ta po3B’s3yBaTH ii Ha
MiJCTaBl BIIOMHUX MIAXOAIB, IPOIMOHYBATH HOBI IUIAXU JO BUPIIICHHS
npobsieMu (HayKOBOI 3a1a4i);
YMIHHS OOIPYHTOBAaHO BUOMpPATH METOAM AOCHIIXKEHHsI, MOIU(IKyBaTH ICHYIOYI
Ta pO3pOOJISATH HOB1 METOAM, BUXOJISIUHM 13 3a7a4 KOHKPETHOT'O JIOCTIKEHHS,
3/1aTHICTh 3aCTOCYBAHHS Cy4YaCHUX METO/IB EKCIIEPUMEHTAIBHUX TOCIII)KEHD Y
KOHKPETHI Taiy31 3HaHb, METOJM IJIAHYBAHHS €KCIIEPUMEHTY Ta 00pOOKH HOro
pE3yNbTAaTIB;
3aTHICTh JI0 HAyKOBOI'O AaHali3y OTPUMAHUX PE3YJbTATIB 1 PO3POOJICHHS
BHCHOBKIB Ta MOJIO)KEHb, YMIHHS apT'yMEHTOBAHO iX 3aXUIIaTH;
YMIHHS OLIHUTH MOXJIMBOCTI BUKOPHUCTAHHS OTPUMAHUX pE3YyJbTaTIB Y
HAYKOBIiH Ta MpaKTUYHIN AISUIBHOCTI;
BOJIOAIHHSI Cy4YaCHUMH IHQOpPMALIMHUMH TEXHOJOTISIMU i 4Yac MPOBEIEHHS

JOCIIKEHb Ta O(POPMIIEHHS MariCTepChbKOi JUIUIOMHOI POOOTH.
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3 OPTAHI3ALISI BUKOHAHHS JIMINIOMHOI POBOTH

Oprani3zanis Ta KOHTPOJIb 32 XOAO0M HIArOTOBKM i 3axucty MJIP noknagaeTbcs
Ha 3aBiJyBadiB BUITYCKOBUX Kadenp. 3 METOI0 HaJaHHA CTYACHTY TEOPETHYHOI Ta
MPaKTUYHOI JOMOMOTH Yy TepioJa MiArOTOBKH 1 HANKMCAHHSA JIHIUIOMHOI POOOTH,
kKadenpa mpu3Hauae MOMy HayKOBOro KepiBHUKA. SIK MpaBUIIO, HUM € TPOBITHUN
daxiBenp NpodUTIOIY0] BUITYCKHOI Kadenpu, MiJ KEePIBHUITBOM SKOT'O CTYIEHT
NPOXOJMB MEPEAAUILNIOMHY MpakTUKy. KpiM KepiBHHMKAa MaricTepchbKoi JHUIIIOMHOL
po0O0TH, B OCOOTMBUX BUMAAKAX MOXKE MPU3HAYATHCSH KOHCYJIbTAHT.

CryneHT Mae mpaBO: BHOCHTH CBOi MPOMO3MIII IIOAO OOpaHHS HAyKOBOIO
KepiBHUKA 31 CKJIaay mpoduirorouoi kadeapu, BpaxoBYIOUM BJIAaCHI HaIpallfOBaHHS,
KJIONOTATH Tepes] BUITYCKOBOIO Kadeapor Npo 3aMiHy HAYKOBOI'O KEpIBHHKA, SIKILO
JUTSI TIHOT'O € TIOBAYKHI TIPUUYNHHU.

Temu M/IP, o6panux marictpamu, Ta HAyKOBE KEPIBHUIITBO OOTOBOPIOIOTHCS HA
3acilaHHl BIAMOBIAHMX KadeAap 1 3aTBEP/KYIOTHCS pimeHHIM Buenoi paau
YHIBEPCUTETY HE MI3HIIIE HIXK 32 S MICAIIIB J0 3aXHUCTY.

Y HeoOXITHHMX BHIAJIKaX ICHYE MOXJIMBICTH 3MIHM Ta KOPEKIi TeMu
MaricTepchbKoro JOCHIIXKEHHsI, TIaHy poOOTH, 3aMIHM HaykoBOro kepiBHuursa. Lli
MUTAaHHS BUPIIIYIOTHCS HA 3aCiJJaHHSAX BUITYCKalouux Kadeap He Mi3HIle HIXK 3a 2
MICSAIIl 0 TEPMiHY MOJAHHS MaricTepChKoi poOOTH 10 3aXUCTY.

[TinroroBka MJIP noBuHHa OyTH 3amjlaHOBaHa y BHU3HA4Y€HI KaJleHJapHI
Tepmiau. He mi3Himie Bif MepIoro THXKHS MPOEKTYBaHHS AUIUIOMHHK IPEICTaBIISIE
KEpPIBHUKOBI JETAITBHO PO3POOJICHUI KaJICHIAPHUH TUIaH BUKOHAHHS MaricTepChKOl
TUIUIOMHO1 pobotu. IlnaH HOCUTH 1HAMBIAYanbHUN XapakTep, TOMy B aoaaTky b
HABOJWTHCS TUTIOBUI 3pa3ok (11a0JIOH) 3aBaHHA Ta KaJCHIAPHUMN TUIaH BUKOHAHHS
MaricTepchbKoi JUTUIOMHOT POOOTH.

Kepiauk MJIP 3000B’ s13aHuiA:

— HaJaTH CTYICHTY METOJAMYHY Ta MPAKTHUYHY J0MOMOry B oOpanHi Temu M/IP;
— BUJATH 3aBJIaHHS Ha MariCTEPChKy JAUILIOMHY pOOOTY Ta TOMOMOITH CTYACHTY

B po3po0I1i TUTaHy 11 BUKOHAHHS;
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— HaJaTu JOTIOMOTY B 0OpaHHI METOAUKHU MPOBEACHHS JTOCITII>KEHb;
— HajaTy KBaji(ikoBaHY KOHCYJBTAIlIIO IIOJI0 MIAO0PY JITepaTypHUX JKepen 1

(dbakTUIHUX MaTepiaiiB, K1 HEOOX1THI JJIsi BAKOHAHHS POOOTH;

— 3JIUCHIOBATH CUCTEMAaTUYHUN KOHTPOJb 3a XOJOM BHKOHAHHS MaricTepchbKoi

JTUTUIOMHO1 POOOTH CTYAEHTOM BIAMOBIIHO JI0 3aTBEPIXKEHOTO TUIAHY;

— micas BUKoHaHHsS MJIP nmatu omiHky SKOCTI1 il BUKOHAHHS Ta BiJIOBIIHOCTI

BUMOTaM, 110 CTaBJISATHCS JO POOIT TAKOTO TUITY (BIATYK KEPIBHHUKA);

— TMPOBECTU TONEPEAHIN 3aXUCT MAariCTepChbKOl TUIUIOMHOI pOOOTH 3 METOI0

BUSIBJICHHSI CTYIIE€HSI TOTOBHOCTI CTY/IEHTa JI0 IMYOJIIYHOTO 3aXUCTY.

3100yBay MOBUHEH MEPIOANYHO (HAPHKIIA, HE PIJIIIe HK OIMH pa3 y IBa THKHI)
1H(pOpPMYBaTH HAYKOBOrO KEpiBHMKAa Mpo XiJ BUKOHaHHA MJIP, KOHCynbTyBaTHCS 3
MUTaHb, 10 BUKJIUKAIOTh CYMHIBHU, 000B’I3KOBO JJOBOJUTH JI0 MOr0 BijjoMa iH(pOopMaIlio
PO MO>KJIMBI BIIXUJICHHS BiJI 3aTBEPXKEHOr0 rpadika.

Ha nepmomy erami miAroTOBKM poOOTH HAYKOBHH KEPIBHUK pPaguTh, 3 HOTO
pO3MoYaTH BUBYCHHS TEMH, KOPETYe IUIaH, J1a€ PEKOMEHAIli o0 JIITepaTypH, sika
MOBUHHA OyTH BUKOPHUCTAaHA B POOOTI.

VY xozi BUKOHaHHS pOOOTH KEPIBHUK BUCTYIIA€ SIK OTIOHEHT, BKa3ye 3100yBauy Ha
HEJIOJIKU apryMeHTallii, MO3HIlli, CTWIIO TOIO, PajiuTh, K Kpalle iX ycyHyTu. Takox,
kepiBHUK MJIP oHOYacHO € 1 HOPMOKOHTPOJIEPOM, SIKUI TIepeBipsi€ BIAMOBIIHICTh
oopMieHHS poOOTH BHUMOraM METOJMYHUX pEeKOMEHIauliil Kadeapu. Y BUIMAIKY
BUSIBJICHHS TPYOUX MOPYILIEHb Ta HEJOJIKIB poOOTa MOBEPTAETHCA CTYIEHTOBI JUIS iX
ycyHeHHs. OfHaK CTYAEHT MOBMHEH MaTH Ha yBa3l, 10 HAyKOBUI KEPIBHUK HE € HI
CIiBaBTOpPOM, Hi pernaktopoM M/IP 1 ToMy He MOBHHEH BUIPABISTH HasBHI B POOOTI
METOIOJIOT1YHi, CTHITICTHYHI, opdorpadiyudi Ta HIIT TOMUIKH.

Pexomenmaiii Ta 3ayBakeHHS HAyKOBOTO KEpIBHMKA JUIUIOMHUK TTOBHHEH
cnpuiiMaty TBOpYO. BiH MOXke BpaxoBYBaTH iX a00 BIIXWIATH HA CBIM PO3CYIl, OCKUIBKH
BUIMOBITAIBHICTh 32 PO3POOKY M BHUCBITJICHHS TEMH, apryMEHTOBaHY SIKICTb 3MICTy M
oopmnerns M /[P noBHICTIO MOK/IaIa€THCS HAa HBOT0. 3aKiHYEHA 1 MiIHUCaHa CTYICHTOM
M/IP HanmaeTbcsi KepiBHUKOBI He Mi3Himie, HDK 3a 10 OHIB A0 3aXHCTYy, MICIS 4OTO

KEpPIBHUK CKJIaJIa€ MMMCbMOBUM BIATYK.
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4 BUMOI'H 1O CTPYKTYPHUX EJJEMEHTIB BCTYITHOI
YACTHUHHU POBOTH

Maricrepcbka QuIUIOMHAa po0OOTa TOBUHHA OyTH pE3yJbTaTOM 3aKiHYEHOI
TBOPYOI pO3pOOKH, MaTH BHYTPILIHIO €HICTh 1 CBIIYUTHU PO T€, IO aBTOP BOJIOAIE
Cy4aCHUMHU METOJIaMU HAYKOBUX JTOCIIIJIKEHB 1 CIIPOMOYKHUN CAMOCTIMHO BUPINIYBaTH
npodeciiiai 3a1a4i, sIKi MaIOTh TEOPETUYHE 1 MPAKTUYHE 3HAUYCHHS.

[TosicHIOBa/IbHA 3amMcKa TIOBUHHA TIOBHICTIO PO3KPUBATH 3MICT POOIT,
BUKOHAaHUX Ha KOXHOMY 3 €TamiB BIAMOBIAHO 1O METOAOJOrl pPO3pOOKHU
1H(dOpMaIITHUX CUCTEM Ta iX IPOrPAMHOrO 3a0€3MEeYEHHS.

Ha3Bu po3auniB, KpiM CTaHAAPTHUX KOMIIOHEHTIB, AJI SIKMX HE NependayeHa
HyMepallisi, pPeKOMEHIYEThCS 0OMpPATH BIAMOBIIHO O 1HAMBIAYaJIbHUX OCOOIUBOCTEM
KOHKPETHOI PO3pOOKH. 3MICT CKIAJOBHX IUIUIOMHOI POOOTH Ma€ BIiANOBIAATH
BUMOTaM $IK JIOTIKM Ta 3B’SI3HOCTI BHUKJIQJICHHS y MeXax poOOTH B LUJIOMY, Tak i
ABTOHOMHOCTI KOMITOHEHTIB, K1 JO3BOJITIOTH 3pO3yMITH IXHill 3MICT.

Y MaricTepchkiii JUIUIOMHIA poOOTI BIAMOBIAHO JO i TEeMH Ta 3aBAaHb
CTPYKTYypa pO3JUTYy MOKe OYTH PI3HOIO SIK 32 KUIBKICTIO MIPO3/ILIIB, TaK 1 3a IXHBOIO
cripsiMoBaHICTIO. MoskJiuBe 00’ €THaHHS MiAPO3aLIiB. Ha3Bu po3nuty Ta miapo3aiiiB
PEKOMEHIYEThCS 0OMpPAaTH TaKUMH, 1100 BOHHM B1I0OpaXkasiu SIK iXHIO CIIPSMOBAHICTb,
TaK 1 TEMAaTUKy KOHKPETHOT'O JTOCT1/IPKEHHS.

MaricTtepcbka TUIIIOMHA poOOTa MOBUHHA MICTUTH:

— TUTYJIbHUH JIUCT;

— 3aBJIaHHS HAa BUKOHAHHS JHUILIOMHOI pOOOTH;

— aHOTAlllIo;

— 3MICT;

— MepeiiKk YMOBHUX CKOPOYCHb (32 HEOOXIAHICTIO);
— BCTYII,

— OCHOBHY YaCTHHY (YOTHUPH PO3ILIH);

— BHCHOBKU;
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— CIIMCOK BUKOPHCTaHUX JIKEPET;

— jpomatku (3a HEOOXITHICTIO).
Kpim TOrO0, 10 AUIMITIOMHOI POOOTH JTOAAFOTHCS:

— TIMCHhMOBUH BIJITYK KEPIBHUKA JUIIJIOMHOI POOOTH;

— MHCHMOBA PEIICH31s BHYTPIIIHHOTO pelleH3eHTa a00 30BHIIIHBOIO PELIEH3EHTa
(3aBipeHa MMEYaTKOI YCTAaHOBH, JI€ MPAITIOE PEIIEH3CHT);

— (oTokorisg onmy0JIiKOBaHOI CTAaTTI Ta/ab0 Te3 KoH(epeHiIlii 3 TeMaTUKH poOOTH 3
BUXIJTHUMH JTAHUMHU (32 HAsIBHOCT1);

— mnonaHHs rojoBi Ex3amenartiiinoi komicii (rotyetbest cekperapem EK);

— EeNEeKTPOHHA KOIIis MOsICHIOBAJIbHOI 3anmucku podbotu Ha CD-nucky y ¢opmati
.pdf 3 TumoBuM iM’sim aitny: Hanpukiag, Diplom Kramarenko 2018.pdf.

HarnoBHeHHS KOXHO1 YaCTMHU MaricTepchbkoi poOOTHM BU3HAYAETHCA TEMOIO.
Bubip Temu, eranu miiroToBKH, MOMIyK 0101i0rpadiqHmX JKepes, BABYSHHS 1X 1 1001p
(GakTHYHOTO MaTepially, METOAMKA HAIMCaHHsS, MpaBWia OQOPMIICHHS Ta 3aXHUCTY
MaricTepcbkoi poOOTH MaroTh 0araro CHUIBHOIO 3 JUIUIOMHOIO POOOTOK0 CTYIEHTA
OCBITHBOTO PiBHS «bakanaBp» 1 KaHAUAATCHKOIO JHUCEpTalli€lo 3100yBaya HayKOBOTO
CTYIICHS.

Bumoru no maricrepcbkoi poOOTH B HAyKOBOMY BiJHOIICHHI BHILI, HIX JO
JTUTUIOMHOT po0OTH OCBITHROTO CTymeHs «bakamaBpy», OIHAaK HIDKYl, HIK [0
KaHIMJIaTChKOI JUCepTallii.

Ha Bigminy Bim aucepTalliii Ha 3400yTTS HAyKOBOrO CTYNEHS KaHauaaTa i
JIOKTOpa HayK, 10 € HayKOBO-IOCIHIJHUILKUMHU MpalsIMH, Maricrepchbka podora sk
CaMOCTIHE HAyKOBE JOCIIIKEHHS KBaTi(IKYEThCA SK HABYAJBHO-I0CTiTHHIbLKA
npamsi, B OCHOBY SKO1 MOKJIaJ€HO MOJICTIOBAHHS OLIBII-MEHII BIJIOMHUX PIlI€Hb. il
TEMaTUKa Ta HAYKOBUU PIBEHb MAaIOTh BIANOBIAATH OCBITHBO-TIpO(ECiitHIi nmporpami
HaBYaHHsA. BUKOHaHHS 3a3Hau€HOI poOOOTH MOBUHHE HE CTUIBKM BHUPIIIYBAaTH HAYKOBI
poOJieMu (3aBIaHHS), CKIIBKH 3aCBITYUTH, IO ii aBTOp 34aTHUN HaJICKHAM YHHOM
BECTH HAYKOBHII MOIIYK, pO3MMi3HABATH POdECiitHi MpoOaeMu, 3HATH 3arajabHi METOIH

1 IpuifoMH X BUPIIICHHS.
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MaiiOyTHs mpodeciiiHa IsUIBHICT MaricTpa IenaroriyHoi, HayKoBOi 4Yu
YOPaBIIHCHKOT MJISTIBHOCTI Y BIAMOBIAHIA rangy3l IMOBUHHA OyTH TIOB's3aHa 3
BUKOHAHHAM (YHKI[IH BHUKJIAJaya BHILOTO HABYAJIBHOIO 3aKJIajly, HayKOBOI'O
npaiiBHUKa 4yu MeHemkepa. [logana no 3axucty MJIP € mucbMOBUM 3BITOM, SIKUN
BiOOpa)kye pe3yJabTaTH BJIACHUX PO3POOOK, CIIOCTEPEKEHb, TEOPETUYHHX abo
EKCIIEpUMEHTAJILHUX JIOCITIKEHb CTYACHTA.

3arajabHuii oocsir MIP Bu3HAYaeThCS OCOOJMBOCTSMHM JOCIIDKCHD Y JTaHIN
rajry3i 3HaHb, a TAKOXK CHENU(IKOI0 KOHKPETHOI poOO0TH (HOPMATUBH 3aTBEPIKYIOThCS
METOAMYHUMHU PEKOMEHIaIisaMu Kadeapu). Y 3arajbHii YaCTHHI JUIITIOMHOI pOOOTH
3HaYHa YacTKa TMpUMAJa€e Ha aHaji3 00’€KTa NPOEKTyBaHHS a00 MOJEITIOBAHHS,
po3pobky b/I, anroput™MiB Ta MpoOrpaMHOro KOMILIEKCY.

TekcT podoTH 0hOpMIISETHCS 3TiHO 31 CTaHIApTaMH (IHB. po3i 6).

PexomenmoBanuii 06’em nosicHroBanbHO1 3anucku — 70-100 cropinok dopmary
A4 (6e3 ypaxyBaHHS 3aBJIaHHS, aHOTAIIIT 1 JIOIATKIB).

OTpuMaHi HOBi HAYKOBI pe3yJIbTaTH 1 3a[IPOIIOHOBAHI HOBI TEXHIYHI PIILICHHS
MJIP odopmisitoTbes Ta moAaTbesl A8 OMyOJiKYBAaHHA y BUIUISI CTaTel, Te3
KOH(pEpeHIli Ta MaTeHTIB Ha BUHaxonu. HasBHICTHP HaykoBOi myOmikamii Ta
opopmieHoi 3asdBKM Ha BHUHAaxXiJ MiATBEPKYIOTh HaykoBuii piBeHb MJIP 1

3aCBIAYYIOTH i HAYKOBY HOBU3HY Ta MPAKTUYHY HIHHICTb.

4.1 TuryIbHUI JUCT

TUTynpHUNA JUCT JOUIJIOMHOI POOOTH OQOPMITIOETHCS 32 BCTAHOBJIEHOIO
dopmoro (ogaTok A), Ha SKOMY OOOB’SI3KOBOIO € HASBHICTH MIAMHUCIB CTYJCHTA,
HAyKOBOI'O K€PIBHHKA, a TAKOXK 3aBiyBayda Kadenpu.

TuTynpbHUIA TUCT IUIUIOMHOI pOOOTH € MEPIIOI CTOPIHKOI TMOSCHIOBAIBHOI
3aIIUCKH 1 MICTUTD TaKi 00OB’SI3KOBI €JIEMEHTH .

— MiHicTepCcTBO OCBITH 1 HAYKH Y KpaiHU;

- HaﬁMGHYBaHHH BHIIIOI'O HABYAJIbHOT'O 3aKJIay, 1€ BUKOHAHA p060Ta;
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— CTPYKTYpHHH miapo3ain (HaiiMeHyBaHHs (aKyJIbTeTy Ta Kadeapn);
— 1mmdp Ta HA3BY CHEIIaIbHOCTI;
— TeMy AUIUIOMHOI pPOo0OTH;
— Tpi3BUIIE, IHIIANH, MUdp TPYIH CTYASHTa, Ha3BY Ta MU)p CHeIialbHOCTI;
— TpIi3BUIIE, 1HIIIAIN, HAYKOBHI CTYIIHb, BUCHE 3BaHHS HAYKOBOT'O KEPIBHUKA,
— Tpi3BUINE, IHINIANKM, HAYKOBHMA CTYIMiHb, BYEHE 3BaHHSA 30BHINIHHOTO
penien3enTa (3a nasenocmi);
— MICTO 1 pIK BUKOHAHHS JIUILIOMHOI pOOOTH.

KoncynbTanT BKazyeThes (TCs KepiBHUKA), AKIIO BiH MPU3HAYABCS.

4.2 3aBaHHSI HA MAriCTEPCHLKY JUILJIOMHY PO0OTY

3aBmaHHs, 10 SKOTO JOAA€TbCA KaJCHIApHUU IUIaH pPOOOTH CTyJeHTa 3a
Oo0paHUM HampsSMOM JOCHIIKEHHs (IonaTtok b), BumaeTbcs Ha MOYaTKy BUKOHAHHS
poOOTH Tmichsi BUOOPY TEMHU Ta 3aTBEP/KEHHS 1i HaKa30oM PEKTOpa YHIBEPCUTETY,
BUJIAETHCS CTYACHTY KEPIBHUKOM JUIUIOMHO1T pOOOTH Ta 3aTBEPIKYETHCS 3aBilyBayeM
Kadeapu.

3aBaanns Ha M/IP npykyerbcst Ha cropiHii ¢opmary A4 3 000X CTOpIH 1 HE
BXOJIUTh JI0 3arajbHOI HyMepallii CTOpPIHOK JUILJIOMHOI poOOTH, ajie 0e3mocepeIHbO

3HAXOJMUTHCS 33 TUTYJIBHUM apKylIeM POOOTH.

4.3 A"orauis

AHoTalisg yKpaiHCBKOK Ta AHIJIIHCBKOIO MOBAMM IpU3HA4Ye€Ha JJId
O3HaMOMJIEHHS 31 3MICTOM. BOHa MICTUTB CTUCTY 1H(OPMAILIIIO PO AUIUIOMHY POOOTY,
AKa JTO3BOJISIE IPUIHATH PILIEHHS MPO JOLUIBHICTh 3HaOMCTBa 3 yciero podoToro. B
aHOTALlll CJ1J] BUKOPUCTOBYBATH MPOCTI PEUYEHHS, CTaHJAPTU30BaHy TEPMIHOJOTIIO,
YHUKATH CKJIAJIHUX TPaMaTUYHUX 3BOPOTIB MAJIOBIIOMUX TEPMIHIB 1 CHMBOIIB. TekcT

aHOTAIll] Ha MTYHKTH HE MO UISIIOTh.
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OOcAar aHoTarlii He MOBUHEH NEPEBUINYBATH OAHIET CTOpiHKU (popMmaty A4.
KirouoBi cioBa, 110 € BU3HAYAIBHUMM AJI PO3KPUTTS CYTHOCTI pOOOTH, HABOIATH
micist TeKeTy aHoTarlii. [lepesnik Kiro4oBUX CII1B MOBUHEH BKJto4YaTH Bia 5 1o 10 cnis
(ciioBOCTIONYYEHb) Y HA3UBHOMY BIAMIHKY. Ilepernik monaeTscs B psAIOK 4epe3 KOMY
BenMKUMM OykBamu. Ilepmmii psimok — 3 ab3aunHoro BiacTyny. KirouoBuM cioBom
HA3MBAETHCS CIOBO a00 CTIMKE CIOBOCTIONYYEHHS 3 TEKCTY JOKYMEHTY, SIKE€ 3 TOUKU
30py iHGOPMAaIIHHOTO TOMIYKY HECE CMUCIIOBE HaBaHTAKCHHSI.

MixpsiakoBuit iHTEepBai aHoTarlii — 1. 3pa3ok aHoTallii HaBeeHUH B 101aTKy B.

4.4 3micT MaricTepcbKoi IMIJIOMHOI po00TH

3MICT PO3TAIOBYIOTH O€3MOCepeaHbO MICHS aHOTaIlii, MOYMHAIOYH 3 HOBOI
CTOPIHKM 3a HOMepoM 2 (CcTOpiHKM 3aBJaHHsA 1 aHoTamii B HyMmepaii
NMOSICHIOBAJILHOI 3aIMCKH He BXOJSTH), 1 0QOPMIISIOTH TUM CaMHUM HIPUQPTOM, IO 1
TEKCT JOKYMEHTY. Y 3MICTI BiIOOpakaloThCs CTPYKTYPHI €JIEMEHTH 13 HOMEpaMH
CTOPIHOK, pO3TalloBaHl OJWH TiJ OJHUM (BUPIBHSAHI 110 IIUPHHI JIKCTA).
HaiimenyBaHHsI €JIEMEHTIB BIJJOKPEMIIIOIOTh Bl HOMEPIB CTOPIHOK KparKaMHu.

Jlo 3MiCTy BKJIIOYAIOTh: MEPENIK YMOBHUX CKOPOYEHb (AKIIO BIH Ma€ MICLE);
BCTYN; TOCTIJOBHO IM€pENiueHl Ha3BU BCIX PO3AUIB, MIIAPO3ALUIB, MYHKTIB 1
MIJIYHKTIB (SKIO BOHU MAlOTh 3aroJIOBKHM); BUCHOBKH 3a po3JuiaMu 0e3 HyMepalii;
3arajgbHI BUCHOBKH, CITMCOK BUKOPUCTAHUX JHKEpEN; Ha3BU JOAATKIB (SKIIIO BOHU € 3
BIJIMIOBITHUMH HOMEPaMH CTOPIHOK).

Ha3Bu po3ainiB 1 migpo3aiiiB MalOTh OYTH CTUCITUMU, 3pO3YMIUITUMHU, TPAMOTHO
c(hopMyJIbOBAaHUMHM Ta TICHO MOB’SI3aHUMH 3 TEMOIO Ta 3MICTOM POOOTH.

Ha3Bu cTpykTypHUX el1eMeHTIB (YMOBHI CKOPOUYCHHS, BCTYII, PO3/ILJIH, 3arajibHi
BHCHOBKH, CITUCOK BHKOPUCTAHUX JIXKEPEJ, HAa3BU JOJATKIB) BIAHOCATHCA O CTUIIIO
3arojoBKiB 1-ro piBHSA, il HUMH 3 BIICTYIIOM BIPaBO Ha JiIBa CHUMBOJHU
PO3TaIIOBYIOTHCS 3ar0JIOBKU 2-T'0 PIBHS (HAa3BH IMIPO3/1IiB, BACHOBKU JI0 PO3LIIB),
a 32 HUMU 3aroJIoBKU 3-r0 piBHA (ITyHKTH).

3pazkom 3micty M/IP MokHa BBaKaTH 3MICT JJAHOTO TIOCIOHUKA.
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4.5 IlepeJstik yMOBHMX CKOPOY€Hb

Axmo y MJIP BHKOpPUCTOBYIOTBCS MaJIOBIIOMI CKOpPOYEHHS, HOB1 CHMBOJIH,
MO3HAYEHHS, TO iX MepeniKk Mae OyTH MOAAHO B poOOTI y BUIJISIII OKPEMOTO CIIHCKY,
AKUM pO3MIILIYIOTh Tepen BcTynoM. HesanexHo BiA IIbOro 3a Mepiioi MOSBU LUX
€JIEMEHTIB y TEKCT1 poOOTH HABOATH iX pO3MIU(PPOBKY.

[Tepenik yMOBHHMX CKOpOUYEHb Tpeda IPYKyBaTH ABOMA KOJIOHKAMH, B SIKUX 3711Ba
3a a0ETKOI0 HaBOSATh CKOPOUEHHS, CIIpaBa — iX JeTajbHe pO3MU(pyBaHHS.

Skmo y poOoTi crhemiajibHl TEPMIHHU, CKOPOYEHHS, CUMBOJH, IO3HAYCHHS
NOBTOPIOIOTHCS MEHIIIE TPhOX pa3iB, MEPENIK HE CKIaAaroTh, a iX po3mudpyBaHHSA

HABOJATH Y TEKCTI MPHU NEPIIOMY 3ralyBaHHI.
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5 BUMOI'M JIO CTPYKTYPHUX EJEMEHTIB OCHOBHOI YUACTUHU

VY CHIHICTh BUKOHAHHSA MaricCTepChbKOi pOOOTH BEJIMKOIO MIPOIO 3aJIEKUTh BiJl
YMIHHS BUOpaTH Hailpe3yJbTaTHBHINII METOAU TOCHIIKEHHS, OCKUIBKHA caMe BOHH
J03BOJISIIOTh  TOCATTH TIOCTaBJICHOI y poOoTi MeTH. MeTononoris BUKOHAHHS
MaricTepcbkoi poOOTH, BUMOTH 10 ii OQOpMIIEHHS aHAJOTIUHI AUIUIOMHIA POOOTI
OCBITHBOTO cTyneHIo «bakanaBpy, ajie neTajabHIIIE PO3KPUBAETHCS aKTYAIbHICTh TEMU
JIOCIIJPKEHHSI, HayKOBa mpoosiema 1 ii qoBefaeHHs. SkoMora perenbHiiie GopMy€eThCs
3MICT BCTYIIHOI 4YacTHUHHU, OOOB'SI3KOBMM € BH3HA4YeHHs O00'ekTa 1 Tmpeamera
JOCIIIPKEHHS.

B po3nisiax oCHOBHOT YaCTUHU MOJAIOTh:

— Oorjsia JlTepaTypd 3a TEeMOw 1 BHUOIp HampsMiB W OCHOBHUX METOJIB
JOCIIJKEHHS (TepIIui po3Jil — OIJIsSii Ta TMOPIBHSUIBHUN aHalli3 aHaJioriB
00’€eKTa TOCTIIKCHHS );

— ONHC MPOBEIECHUX TEOPETUYHHUX Ta EKCIIEPUMEHTAIBHUX TOCIIIHKEHb (Apyruit
PO3AUI — TEOPETUYHI Ta EKCIEPUMEHTANIbHI TOCHIIKEHHS );

— aHaJI3 ¥ MPOEKTYBAaHHS JOCIIIKYBaJIbHOI CUCTEMH (TPETI pO3JLI — aHam3 1
MIPOCKTYBaHHS CUCTEMU JOCIIIHKCHHS);

~ po3poOka, TeCTyBaHHS, peai3allis Ta BIPOBAKEHHS PE3yJIbTATIB JOCITIIKECHHS

(geTBepTHI PO3ALT — pO3pPOOKA 1 TECTYBAHHS CUCTEMHM JTOCTIKEHHS).

3aranpHl BUCHOBKM MAaricTepchbKoi pOOOTH BHUKOHYIOTH pOJIb 3aKIHYEHHS
00yMOBJIEHOI'O JIOT1KOIO MTPOBEAECHHS TOCIIKEHHS Y (POpMI MOCIII0BHOIO, JIOTTYHOTO
BUKJIQJICHHSI OTPUMAHUX MIJCYMKOBUX PE3YJIbTATIB, iX CIIBBIJHOLIECHHS 3 3araJIbHOIO
METOI, KOHKPETHUMHU 3aBJAHHSIMHU, MMOCTABICHUMU 1 C(HOPMYITbOBAHUMH Yy BCTYIII.
Came pesyibTaTaMU TEOPETUYHOTO 1 MPAKTUYHOTO JOCTIIKEHHS y CBOi poOOTI

MAariCTpaHT Ma€ 3MOT'y 3aCBITYUTH PiBEHh HAYKOBOI IMIATOTOBKH.
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BCTYII

Beryn — Ta yacTMHa MaricTepchKoOi JMILUIOMHOI poOOTH, fKa Ja€ 3arajbHe
VSBJICHHA MPO KOHKPETHUH HAmpsiM HAYKOBOTO TMOIIYKY W MICTUTh HEOOX1aHI
KBaMiiKaIiitHi XapaKTepUCTUKH MPOBEAECHOTO HAYKOBOT'O TOCITII>KCHHS.

Maricrepcbka poOoTa — 11e kBamidikaliitna poooTa JOCIITHUIIBKOT0 XapaKTepy,
10 MpPHUCBSYEHAa pO3B’SA3aHHIO AKTYaJdbHOI 3a/1ayi, sfKa Mae€ TeopeTHuyHe abo
NpaKTUYHe 3HAYEHHsI /I Cy4aCHOI HaAyKH 1 TEXHIKU. 3BIICH CIIIIYIOTh TPU OCHOBHI
KpUTEpii OLIHKK, a TaKoX TpU HaAMBaXJIMBIIII MHUTAHHS, Ha $KI Tpebda YMITH
BIJIMOBIIATH HA 3aXUCTI MAriCTepChKoi poOOTH: aKTyallbHICTh, HOBU3HA 1 MPUKIATHE

3HA4YCHHA.

1. AxTyanbHICTb. 3a7a4i, K1 pO3B’I3YIOThCSA B MaricTepchkiii po0OTi, MatOTh OyTH
JIOCUTHh 3HAYMMHM Ha JaHWH MOMEHT 1 IIIKABUMH caml 1o co0i. B imeamni,
3BUYANHO, Oy/I€ BEIMKUM ILTIOCOM, SIKIIIO XTOCh B)KE€ HAMaraBCs 3aiMaTHCS I[IAM
3aBAaHHSIM, @ MariCTpaHTOBI BJAJOCs MOJIMIIUTH pe3ynbTaT. Ha mpakruii x
gacTinre OyBae, 10 XTOCh BXKE 3aiiMaBCsI CXOKUM 3aBJIaHHSAM. Y IIbOMY BHITAJIKy
Tpeba MOsSICHUTH, YOMY 3K 1 Ballle 3aBJaHHs TEK aKTyajbHE.

2. HoBusHa. 3 HOBHU3HOIO BCE MPOCTO: PE3yJbTaT, OMUCAHUM B MariCTEpPChbKOMY
JTUIIIIOMI TIOBUHEH MICTUTH 110och HOBe. 11[00 moka3arwm, 1o pe3ynabTar JiHCHO
HOBHH, Tpeba MPOBECTH aHalI3 ICHYIOYMX pIlIeHb IOCTABJICHOI 3ajadi 1
MOKa3aTH, Y YOMY BIJIMIHHICTh 3allpOTIOHOBAHOTO PIIICHHS BiJ BXKE ICHYIOUHX.
Sxmo B marictepchbkiii poOOTI MPOCTO MOBTOPIOETHCS HIOCH, IO BXE OYI0
peanizoBaHe 10 1boro (Hampukias, «bidmioreka OOII mis poboTu 3 Mepexero
Ha C++»), To Taka poOOTa HOBU3HU HE MICTHUTb.

3. IlpakTtuune 3naueHHs. [IpukiagHa maricrepchbka poOOTa MOBHHHA MAaTH SKECh
MPUKJIaJHE 3aCTOCYBaHHsA, TOOTO pe3yiabTaT Mae OyTH HE JIUIIE HOBHUM 1
BOXKJIMBUM, ane 1 moTpiouuM. Hampukian, podora «Komminstop moBu ABC y
MOBY XYZ» MOoke OyTH HOBOIO 1 aKTyaJIbHOIO, ajie aOCONIOTHO HENMpPHIaTHA,

AKIIO el KOMIISTOP MPAIfOe€ HePeabHO JOBTO.
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SAxmo Marictepcbka poOOTa HE 3aJ0BOJIBHSE IIMM BUMOIaM, TO Taka
Maricrepcbka po0oTa HOCUTh CYMHIBHUN XapakTep 1 MOxe OyTH He JOIyIIeHa 0
3aXUCTY.

VY BcTymi HEOOX1JHO OOTPYHTYBATH BHOIp TEMH Ta aKTyaJbHICTb JOCIIIKEHHS
npobieMu, 10 PO3TISAAETHCS; BUBHAYUTH 00’ €KT, MPEIMET, METY, 3aBJAaHHS 1 METOIU
JOCIIKEHHS; TOIaTH XapaKTEPUCTUKY cTpykTypu M/IP.

OOrpyHTYBaHHSI TeMH JOCTIIKeHHA Ta ii akrtyaabHicTh. [Ilnsxom
KPUTUYHOT'O aHATI3y Ta TOPIBHSIHHS 3 BIJOMHMH PO3B'S3aHHAMH HAyKOBOI 3ajadi
OOTPYHTOBYIOTH aKTYaJIBHICTB 1 IOIIJIbHICTH POOOTH ISl PO3BUTKY B1ITOBIIHOI TaTy3i
HAyKU Y4 BUPOOHUIITBA, OCOOJIMBO HA KOPUCThH Y KpaiHU.

AKTyaJIbHICTh — 00OB'I3KOBa BUMOTA JI0 OY/b-SIKOI MPAaKTUYHOI a00 HAyKOBO1
pob6otu. ToMy HUIKOM 3pO3yMiJio, IO BCTYH A0 HEl MOYMHAIOTH 3 OOTPYHTYBaHHS
aKTYyaJIbHOCTI OOPAaHOi TEMH JJI PO3BUTKY Cy4acHOI TEOpii 1 MPaKTUKK MEBHOI rairy3i
HAyKH.

OOrpyHTYyBaHHS aKTYaJIbHOCTI TEMU MA€ MICTUTH MOJO0XKEHHS, SIKI PO3KPUBAIOTh
il BaXJIMBICTh Ta HEOOXIMHICTh BHpIIMIEHHS came 3apa3. UYITKOro KpUTepiro
BCTAHOBJICHHS CTYIICHS aKTyaJlbHOCTI Hemae. [Ipu po3risii mpukiIagHuX po3poOoK
3BUYAHHO OIIHIOETHCS MOXKJIMBICTH JIOCATHEHHS HAWBHUINOI €(EKTUBHOCTI, SIKa MOXE
3a0e3meuyBaTucad ONTHUMI3aII€0 (PYHKI[IOHAIBHUX MOKJIUBOCTEH, PO3MIMPEHHIM
chepu 3acTOCyBaHHS, MONIMIICHHSIM EKCIUTyaTallliHUX XapaKTepUCTUK TOLIO.
AKTyaJIbHOIO TaKOX € TeMaTHKa, KA CIIPUSE PO3BUTKY HAYKOBUX 3HAHb.

OpienTOBHAa cxeMa OOIPYHTYBAaHHSI aKTyaJbHOCTI MNPOOJEMHU JOCIIKEHHS
MOKe OYTH TaKoIo:

— gnatu  OO0’€KTUBHY OIIIHKY CYYacCHOTO CTaHy O0’€KTa JOCHIJKEHHS 3
AKIICHTYBAaHHSM YBaru Ha 1HITUX MPOOJIeMax 1 CymepedHOCTsIX;

— TIOKa3aTH, SK Ha Cy4aCHOMY eTalll pPO3B’S3YIOThCS ICHYIOUl MpOOJIeMH Ha
MPAKTHII (3 MOCHJIAHHAM Ha O(DIiliiHI TOKYMEHTH);

— OI[IHUTH CTaH HAyKOBOi OOpaHOi MpoOJEMH: HA OCHOBI CTUCIIOrO aHalizy
JITepaTypHUX JKEpeN, BU3HAUUTH KOJIO HAyKOBINB, SKI 3adMamucs ii
PO3pOOKOI0, BUCBITIUTH MPOOJIEMATHKYy i1X JOCTIIHKCHh 1 HArOJOCHTH Ha

MaJIOBUBYEHHUX a00 30BCIM HEBUBUEHUX MOMEHTAX;
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— 3pOOMTH BHUCHOBKM TIPO TE€, IO HEPO3POOJICHICTh KOHKPETHOTO AacCIHEeKTy
po0IeMU 3yMOBHMJIa BUOIp TEMH JTOCIIKEHHS.
3B'I30Kk poOOOTH 3 HAYKOBMMH MNpoOrpaMaMu, IJIaHAMH, TeMaMH (3a
Hasisnocmi). KOpOTkO BHKIQNAIOTh 3B'I30K OOpAHOrO HAMPSIMY JIOCIIIKCHB,
Y3rOIPKEHOr0 3 MAacrnopToM creuiaibHocTi Ta mwiaHamu YHY, abo opranizamii, ne
BUKOHaHa po0OTa, a TAaKOK 3 Taly3eBUMH Ta (abo0) Aep>KaBHUMH IUIaHaMH Ta
MpOrpaMamu.

[Ipu HasIBHOCTI 3a3HAYaI0Th HOMEPH JIEPKABHOI pPEECTPaIlii HAYKOBO—TOCIITHUX
po0iT, 6a30BUX ISl MATOTOBKU Ta MOAAHHS MaricTepchbkoi poOOTH, a TaKOX POJb
aBTOpa y BUKOHAHHI [IUX HAYKOBO-JIOCIIITHUX POOIT.

MeTa Ta 3aBAaHHS JOCTIIKEHHsA. Y BCTYIIl TaKOX 3a3HAYAEThCS OakaHUI
KIHIIEBUM pe3yibTaT, Ha JIOCATHEHHS SKOTO CIpsiMOBaHa poOoTa (MeTa poboTH), Ta
OiANOPSAAKOBaHI HOMY 3aBJaHHS, SKI MOBMHHI OYyTH MOCIIJOBHO BHMKOHAHI IS
JTOCATHEHHS ~ IOCTaBjieHOT MeTu. MeTta poOboth  (QOpPMYITIOETBCS  IIIIXOM
MIPEICTABICHHS OYIKYBaHHUX PE3yJbTATIB B y3arajJbHEHOMY BUIJISL, IKI MOXKYTb OyTH
TEOPETUKO-MI3HABAJbHUMU a00 MpUKIagHUMU. Mera poOOTHM MNEPETUHAETHC 3
HaszBoro M/IP. Kepyrounch MeToro pob0TH, BU3HAYAIOThH 3aB/IaHHS.

3aBaaHHs JOCIIHKEHHS — €Tay JOCSITHEHHS MTOCTABJICHOI METHU JTOCIIKEHHS.
dopMyIrOBaHHSA 3aB/IaHb HEOOX1THO pOOUTH STKOMOTA OLTBII PETENbHO, OCKIITLKH OITHC
iXHBOT'O pIIIEHHS Ma€ BigoOpa3suTH 3MICT CKJIAJOBUX YacTHH poOoTH. BuaineHHs
3aBJlaHb MPOBOAUTHLCSA HUISXOM PO3OUTTS METH JOCIIKCHHS Ha OUIbII JTOKJIAIHI 1
KOHKPETHI II1J11, 10 BIJMOBIIAIOTh €TarnaM JOCSATHEHHS MOCTAaBJIECHOI OCHOBHOI METH
JOCIIJDKEHHS. Y TMOAaNbIIOMY, IPU HAMMCaHHI BUCHOBKIB JOLUIBHO iX OyayBaTu 3
TOUYKH 30pYy JOCATHEHHS METH i BAKOHAHHS TTOCTABJICHUX 3aB/IaHb.

BusnaueHHs 3aBAaHb po3poOKM abo0 TOCHIIKEHHS PEKOMEHIYEThCS POOUTH Y
dopMi mepenmiky i JIOCHIJIHHKA, BUKOPUCTOBYIOUM Takl (hOPMYIIOBAHHS:
«BuBuutu...», «Buznauutu...», «OOTpyHTYBATH...», «BUSBUTH...», «P0O3po0OUTH...».

VY nmopaneiioMy, pyu HaTMCAHHI BUCHOBKIB JIOLIBHO 1X OyyBaTH 3 TOUKHU 30pY

JOCATHCHHA MCTHU 1 BAKOHAHHS MOCTaBJICHUX 3ajJa4.
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Merta noBuHHa OyTH c(HOpMyJIbOBaHA TAKUM YHHOM, 1100 yKa3yBaTH Ha 00 €KT
1 IpeAMET PO3POOKH.

O0'exT i mpeamer gocaigxkeHHsi. byab-sike HAyKOBE JOCIIJKEHHSI Ma€ CBii
00 €T 1 mpeamer AochimkeHHs. ToMmy 00OB’sI3koBHM eneMeHTOM BcTyny MJIP e
BU3HAYCHHS 00'€KTa i peaMeTa JOCTiKeHHS (pO3poOKH).

OO6'ekTOM JOCHIPKEHHA € Tpolec abo SBHUIIE, IO TMOPOIKYE MPOOJIEMHY
CUTYyaIIiro 1 oopaHe JJisg po3poOKu ad0 /1Jisi BUBUCHHS.

[Ipenmer mocmimxeHHsT (pO3pOOKH) MICTHTBHCS B MeXax 00'€KTa — 1€ By3bKa
yacTWHA 00'€KTa JOCHIKEHHS, mpooOsiema (KOJO IMUTaHb), IO PO3POOJISIOTHCS B
poOoTi. OO’€KT 1 MpeAMET MOBUHHI 3aBXIU OyTH B3a€MO3B’S3aHUMU SIK 3arajbHe 1
KOHKpETHE, SIK cucrteMa Ta ii KOMIoHeHT. OO0’€KT 3aBXIMU € 3arajibHOI0 CcQeporo
HAyKOBOTO TIOIIYKY, a TPEIMET — THUM KOHKPETHHUM, IO BUSBISETHCS y TICBHOMY
OOCHIKeHH1 (OKpeml HOro acmnekTtd, cermMeHTH). CaMe Ha NpeaMeT CHpsSIMOBAaHA
OCHOBHA yBara JAWIUIOMHUKA, OCKUIbKM TPEAMET JOCIIPKCHHS BH3HAYAE TEMY
JTUIIIIOMHOT POOOTH.

Meroan nociaizkeHHs1. BaxiiMBy 4YacTMHY BCTyly 3aiMarOThb METOIU
JOCTIKEHHS], HAYKOBAa HOBH3HA Ta MPAKTUYHA 3HAYYIIICTh, 110 MMOKA3y€ TEOPETUUHE
Ta MPAKTUYHE 3HAYCHHS OJICPKAHUX PE3YNbTATIB, IO PE3yAbTATH OCHIKEHHS €
OpUTTHAIBHUMH, YIOCKOHAJICHUMH a0o0 BIEpIIE OTPUMAHUMHU 1 MOXYTb OyTH
BUKOPUCTAH1 JJISI BJOCKOHAJICHHS HaBUYaJbHOI POOOTH, MpH po3poOIll JIEKIIiH,
ITIOCIOHHUKIB, HOBUX JOCJ1JIKEHbD.

HaBoauthbcsi mepesnik BUKOPUCTAHUX METOIB Ta MiAXOJIB JOCTIIKEHHS s
JOCSATHEHHS MMOCTaBJIEHOI B Maricrepchkiidi podoti metu. [lepepaxoByBartu ix Tpeba He
BIIPBAHO BIJ 3MICTy pOOOTHM, a KOPOTKO Ta 3MICTOBHO BH3HAYaKO4yu, LI0 CaMe
JOCIIKYBAJIOCH ITUM METOJIOM (METOJIaMU ).

HaykoBa HOBU3HA ojlep:KaHMX pe3yJbTaTiB. CTyJICHT TaKOX Ma€ KOPOTKO
BUKJIACTH HOB1 HAYKOB1 TIOJIOXKEHHSI (PIIICHHS ), 3alpONOHOBaHI ocobucto. HeoOxiaHO
MIOKa3aTH BIIMIHHICTh OTPUMaHUX PE3yJIbTATIB BiJl BIIOMUX PaHiIlle, ONUCATH CTYITIHb

HOBU3HHU (ymepIiie OTPUMaHO, YOCKOHAJICHO, AICTAJIO OABIINI PO3BUTOK).
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BpaxoByrouu Te, 110 AUIIOMHA poOOTa OCBITHBOTO cTymeHst «Marictp» — 1e
nepenyciM podoTa HaBYaIbHO-IOCIIHUIIBKOTO XapaKTepy, BUCYBaTH BUCOKI BUMOTH
710 pIBHS HAYKOBOI HOBU3HM Ta ii pe3yJbTaTiB HEAOULIbHO. be3yMOBHO, BUMOTH 0
MJIP B HayKOBOMY BIJHOLIEHHI BUIIl, HIXK /10 TUIJIOMHOI poOOTH OakajiaBpa, OJHAK
HabaraTo HWXKY1, HIXK J10 KaHIUJIATChKO1 nuceprailii. ToMmy, aiis piBHS ii pe3y/iabTaTiB
JOCTaTHHO HASBHOCTI OKPEMHUX €JEMEHTIB HOBU3HU. AJie aBTOp SK HAyKOBEIlb-
MOYaTKiBEIlb MOBUHEH MOKA3aTH YMIHHSI MPABWJILHO BUSHAYUTH BHI 1 PIBEHb HOBU3HH
OJIEP’KaHOTO PE3yJIbTaTYy.

IpakTHYHA 3HAYYIHICTh OJEP:KAHUX Pe3YJbTaTiB (3a nasenocmi). Y M]IP
TpeOa 3a3HAYUTH HAIPSIMU HAYKOBOTO BUKOPHUCTAHHS PE3Y/IbTaTIB JOCTIIKCHHS Ta
BIJIOMOCTI PO MPAKTUYHE 3aCTOCYBAHHSI OJIEP)KaHUX PE3yJIbTaTIiB a00 PeKOMEH/Iallli,
AK X BHUKOpHCTAaTH. BiI3HadaiouM NOpaKTUYHY I[IHHICTh 3700yTHX pE3yJIbTaTiB,
HEOOXITHO MOoAaTH 1H(MOpPMALII0 MPO CTYIIHb iX TOTOBHOCTI A0 BUKOPUCTaHHS abo
MacmTabiB BUKOPUCTAHHS HA KOHKPETHOMY IMIANPUEMCTBI, Y4OOBOMY 3aKJIal.

Oco0ucTuii BHeCOK. Y BHUMNAJKy BUKOPHCTAHHS B MariCTepCchKid poOoTI 11ei
a00 po3poOOK, 110 HaJIeXKATh CIIBAaBTOPaM, Pa3oM 3 SKMMHU OyJIK OIyOIiKOBaHi HAyKOBI
npaili, MaricTpaHT OOOB'SI3KOBO 3a3HAYa€ KOHKPETHUN OCOOMCTHUN BHECOK Y IIi Tpaili
a00 po3pOOKHU.

Anpobauis pe3yabratiB (3a nasenocmi). Takox y MJIP MOXXyTh HABOAMTHCS
JaHl II0J0 YydYacTi aBTOpa B HAYKOBUX KOH(EpeHIlsx, ceMiHapaX, Ha SIKHX
OMPWIIOJAHEH] pPe3yibTaTh pPOOOTH, a TaKOXK BKA3ye€TbCs HAsSBHICTh IMyOJIIKaIlii
OCHOBHUX PE3YJIbTATIB POOOTH y CTATTAX HAYKOBUX KypHAJIaX.

ko marepianu ony0Ii1KOBaHO, TEMHU JOMOB1/I (MTOBIIOMIIEHHS) BKa3yBaTH HE
noTpiOHO. SKII0 MaTepiany He OIyOIIKOBaHO, ajle € MporpaMu ado 1HII JOKYMEHTH,
[0 MIATBEPKYIOTh amnpoOallilo, HEOOXiMHO TaKoX BKa3aTH TEMH JIOMOBIiJi
(TOB1TOMIIECHHST).

VYci HayKOB1 MOJNOKEHHS 3 YpaXxyBaHHSM JIOCSTHYTOIO HUMH PIBHS HOBU3HHU €
TEOPETUIHOIO OCHOBOIO ((hyHIaMEHTOM) BHPIIIEHOI B MaricCTepchKii poOOTI HAyKOBO1

3aja4i. Hacamriepes 3a e HaaeThCsl CTYIIHD MaricTpa.
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Skimo mneBHa opradizaimis TpUNHSAIA 0 BUKOPUCTAHHS (BIPOBAKCHHS)
pekoMeHaIli abo po3poOKH CTyJIeHTa, HEOOX1JHO BKa3aTH Ha3BY i€l opraHizaii 3
3a3HAYEHHSIM PEKBI3UTIB BIAMOBITHOIO JJOKYMEHTA, 1110 MiATBEPKY€E BIPOBAKEHHSI.

Iyo6aikanii (3a Haseénocmi). 3a3HAYAETBCS, Y CKUIBKOX CTATTAX HAyKOBHX
KypHaiax, 30ipHHUKaxX HAyKOBHUX mpaip (i3 3a3HAYECHHSM IX HAIEKHOCTI JIO YUCIa
daxoBux um He(daxOBUX), a TAKOK Yy CKUIBKOX MaTepiajax (Te3ax) HayKOBHX
KoH(epeHIIiid, CHMIT031yMiB, CEMiHapiB OIy0OJIiIKOBaHO pe3yabTaTtu MJIP.

Ctpykrypa Ta 00csAr podoTH. Y 1IbOMY MYyHKTI Tpeba BKazaTH, 110 poOoTa
CKJIaJIa€ThCS 31 BCTYITY, KIJTBKOCT1 PO3/I1J1iB, BACHOBKIB, CITUCKY BUKOPUCTAHUX JIXKEPE
Ta JonaTkiB. BkazaTu 3araiibHuii 0oOcsT poOOTH (CTOPIHOK), KIIBKICTh PUCYHKIB 1
TaONHIlb, a TaKOX KUIbKICTb HallMEHyBaHb y CIHUCKY BHUKOPUCTAHUX JKepedn.
Harmpuxnan:

Jlunnomua poboma cxknadaemvcsi 3i 6Cmyny, 4Homupbox po30ilie, SUCHOBKIE,
cnucky euxopucmanux odxcepen (32 natimenysamv), 7 dooamkie. 3acanvhutl 0bcse
pobomu cmanosums 85 cmopinok ocHo8Ho20 mekcmy, 15 pucynkie ma 8§ mabauyp.

TekcT BCTyIy Ma€e OyTH 9iTKUM, CTUCITUM Ta iHpopMaTUBHUM. PexomeHngoBaHuit
oocsr — 1o 3-4 nucTiB.

[Ipuknan Bctyny 1o M/IP HaBenenuit B nogatky M.
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1 OTJISIZT TA IOPIBHSIJILHIN AHAJII3 AHAJIOTIB OB’CKTA
JOCJIKEHHS

VY Ha3Bi PO3AUTY TEKCT «00’€KT AOCTIHKCHHS», K IPABUIIO0, HE 3aCTOCOBYETHCS.
Ha3zBa 115010 enementa 3a3puuaii 30ira€TbCs 3 TEMOIO POOOTH.

VY mepmiomy po3auTi Ha MIACTaBl OTJIALY JITEpaTypu Ta IHTEpHET-IHKEpeN 3a
TEMOIO TOBMHHI OyTH BHUKIAJEHI CTaH HayKOBOI mpoOiemu (3agadi), TEOpPETUYHI
OCHOBU TIpOOJIEMH, PO3KPUTI 11 OKpeMl TEOPETUKO-METOMOJOTIUHI acCIeKTH,
AKTYaJIbHICTh 1 B&XKJIMBICTh ii PO3pOOKM HAa JAHOMY eTali PO3BUTKY (HABOIATHCS
OCHOBHI TIOHSTTS, BU3HAYEHHS, (haKTOpH, Kiacudikailii, BUAM, TUIIHA, CIOCOOU, METOIH
TOIIIO).

CTHcno, KpUTUYHO BUCBITIIIOIOYM POOOTH MONEPEIHUKIB, CTYAEHT MOBUHEH
BU3HAYHTH Ti MHUTAHHS, MO 3aJTUIIAINCH, HEBUPIMICHUMH, a, OT)KE, BUSHAUYUTH CBOE
MICIIE B PO3B’SI3aHHI MPOOIJIEMHU.

JlitrepaTypy, 110 MiJUISITa€ BUBUCHHIO, Y 3araJIbHOMY BUMAJAKY MOKHA PO3UIUTH
Ha TaKi OCHOBHI TPYyIIH:

— MoHorpadii, maApy4YHUKHU, HAaBYAJIbHI MTOCIOHUKH;
— crarrti, omyONikoBaHI y 30IpHUKAX, >ypHajax Ta IHIIMX TEePIOAUIHUX

BUJIAHHSX;

— CIIOBHUKH, TUCEPTAIliiiHI pOOOTH Ta IHTEPHET-PECYPCH.

VY mpoMy po3aiuni Moke OYyTH TPU-YOTHPHU MIAPO3IUIH, IO MICTATH aHAII3 Ta
OIIIHKY KOHKPETHHUX cep AisUIbHOCTI 00’€KTa pO3pOOKH, pe3yJbTaTH TEOPETUUYHO-
aHATITUYHOTO 1HPOPMAIIHHOTO MMOIIYKY.

OCHOBHI IIJPO3/1IM — TEOPETUKO-METOIUYHUN Ta aHAJIITUYHUM — TOBUHHI OyTH
B3a€MOIIOB’s13aH1, @ MaTepiai BUKJIaJAEHO MOCIIIIOBHO 1 JIOTTYHO 3 KPUTUYHHUM aHAJ130M
TEOPETUYHUX MOJO0KEHb, CTATUCTUYHUX JAHUX Ta 1HILIOI 1H(OopMali.

VY nmepmoMy miApO3AUIl PO3TIANAIOTHECS TEOPETUYHI ACMEKTH MPeIMETHOT
00JacTl JIOCHIPKEHHS, aHaM3yeTbCsd (PAKTUUHUNA CTaH MpoOJIeMH Ha OCHOBI
MaTepiamiB, sIKi XapaKTepu3yrTh 00’ €KT MpOeKTyBaHHS. [IpUBOAUTHCS TEOPETUIHMIA

BUKJIAJ] BOKJIMBUX aCHEKTIB MPOOJIEMH Ta KPUTUYHHM OIS HAYKOBOI JIiTepaTypH 1
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NEepIOUYHUX JUKEPENT 3 BU3HAUYEHOI TEMATUKH, PO3IIISAAIOTHCA PI3HI MIAXOIU 0
BUPIIIEHHS TTPOOJIeMH, JAETHCA 1X OIliIHKA, OOTPYHTOBYIOTHCS 1 BUKJIQJAAI0ThCS BIACHI
MO3UIIIT CTYyJICHTA.

Kpim Toro, TeoperudHa 4acTUHA MAa€ BKJIIOYATH OOTPYHTYBAHHS TIMOTE3, I
1 3aBJaHb JAHOrO JOCHKeHHs. TeopeTMuHa yacTUHA Mae OyTH MiJICyMOBaHa
OyMKaMU IpO Cy4aCHUM CTaH MpoOJieMH, pIBEHb PO3pPOOJIEHOCTI MOIJIAIB Ha JaHe
SIBUITE SIK CyYaCHHX, TaK 1 THX, 11O CKJIAJIUCS ICTOPUYHO.

AnanitnaHuil (ananimuka BiX TPEUBbKOi dvalvtikd — MHCTCITBO aHaTi3y)
MiIPO37i1  TOBHHEH OYyTH TMPUCBAYCHUM PO3TIANY  aAHAJITUYHUX — ACIICKTIB
JOCTIHKYBaHOI MpoOiaeMu. Y IbOMY MIAPO3JUII MOBUHEH OyTHU 3A1MCHEHHWI aHai3
npeaMeTHOT 00J1acTi JOCHIKEHHS, Pe3yJabTaTH SIKOr0 JIO3BOJISIOTH BUIUIUTH 1
OOTpyHTYBaTH ICHYIOUYy mIpoOJeMy, BHUpIIIEHHS fAKOiI OyJe akTyadbHO B Tally3i
1H(pOpMaIITHUX TEXHOJIOT1H.

3o0kpema aHaITUYHIN YacTUHI TOBUHHI BUCBITIIOBATUCS TaKl MUTAHHS:

— TPU3HAYCHHS Ta 00JIaCTh 3aCTOCYBAHHS 00’ €KTa MPOEKTYBaHHS;
— o crnocoOiB 13ac001B BUPIIIEHHS TOCTABJICHUX 3a]1ay;
— aHaJi3 mepeBar 1 HeJOJIKIB ICHYIOUHX CUCTEM-aHaJIOT1B (METO/IIB).

Posrnsin mepenideHUX NUTaHb CHOPSIMOBAHMM Ha JOCHIKEHHS TPEAMETHOT
o0JacTi, aHajl3 ICHYIOYMX pIlI€Hb Ta JOCBIAY pO3B’A3aHHS AHAJIOTIYHUX 3ajad,
METOIIB Ta 3aco0iB ixHbOi peamizamii. Po3gin mae OyTW HOCTaTHHO HACHUYCHHUM
dakrorpadiunoro iHpopMali€r, MmO BigoOpaxae cTaH 00’€KTa JOCHIHKCHHS 3a
neBHMiA niepion. [Ipu oMy ciiff 9iTKO po3MeXyBaTH JpKepena iHdopMarrii:

— 3aMo3WYEeHHS 3 HABYAJIBHOI Ta HAYKOBOI JIITEPATYPH;
— 3aKOHOJ/IaBYi Ta HOPMATHBHI aKTH;
— nadi [HTepHET-MepexKi 1 BIACHI PO3PaXyHKH.

Jlannii po3nin HeoOXigHO 3akiHuuTh miaposaiiom «IlocTaHoBKHM 3aaaui Ha
PO3pPOOKY» — KOPOTKE PE3IOME CTOCOBHO JOIIILHOCTI MPOBEACHHS PO3POOKH, SKE
BKJIFOUYa€ OOTPYHTYBaHHsS BHOOpY 00’€KkTa 1 mpenmera po3poOku, (HOpMyTrOBaHHS

METH Ta 3a71a4 PO3POOKH.


https://uk.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
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Y mocTaHOBIII 3aJa4li  Ha PO3POOKY YTOUHSAETHCS, JETANIBYETHCS Ta
KOHKPETU3YETHCS 3aBJIaHHs 1 KIHI[EBA METa AUIUIOMHOI POOOTH, IO € MiICTaBOIO IS
NOJAJbIINX €TarliB po3poOKH. B Orisjii npoeKTHUX pilieHb KOPOTKO BUKJIAAAIOTHCS
ICHYI0Y1 PILIEHHS 3 PO3IJIIHYTOr O MUTAHHS 13 BKA31BKOIO NIEpPEBAr 1 HEJTOMIKIB TOro ado
IHIIOrO  pIIIEHHS, BPAaXOBYETbCS  BITUM3HSIHUM Ta  3aKOpJOHHUM  JOCBIJ,
OOTPYHTOBYETHCSI HEOOX1HICTh aBTOMATH3AII1 00’ €KTa JOCIITKEHHSI.

Po3nin 3akindyeThes minpo3aiioM — BHCHOBKH 10 po3aity (6e3 Hymeparii
niapo3niny) odesirom 0,5-1 c.

3aranpHui 00CST MEPIIOro Po3/ily, K MPABWIO, HE TOBUHEH MEPEBUIIYBATH

20% o6csry ocnoBHOI yacTuHu M/JIP (20-25 cTopiHOK).
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2 TEOPETUYHI TA EKCIIEPUMEHTAJIBHI JOCJIIKEHHSA

Sk BimoMoO, HE BCSIKE 3HAHHA MOXXHA PO3TISAIATH SIK HaykoBe. HeMoxkimBo
BHU3HATH HAYKOBMMH Ti 3HAHHS, 37100yTi JIHIIE HA OCHOBI MPOCTOT0 CIIOCTEPEKEHHS.
X 04 BOHU BiJIITPAIOTH Y KUTTI JIFOAUHHU BOXKIIUBY POJIb, aJie HE PO3KPUBAIOTH CYTHOCTI
SIBUII, B3a€EMO3B’SI3Ky MIDK HUMH, SIKHUWA JO3BOJIUB OW TIOSICHUTH, YOMY II€ SBUIIE
BiIOYBA€ETHCS TaK, a HE 1HAKIIIE, 1 CIIPOTHO3YBATH MOAAIBIINNA HOTO PO3BUTOK.

Po3pi3HsAIOTE ABI OCHOBHI TPyNU HAyKOBUX JOCHIIKEHb: (PyHJIaMEeHTaIbHI Ta
npukiansi [11; 12].

DynoamenmanvHi HAYKOBL 00CI0NCeHHA — 1I€ HAyKOBa TEOpETHYHA Ta/abo
eKCIIEpUMEHTaIbHA JISUIbHICTh, CIpPsIMOBaHA Ha 3100yTTS HOBUX 3HAaHb PO
3aKOHOMIPHOCT1 PO3BUTKY Ta B3a€EMO3B’SI3Ky MIPUPOJIU, CYCTIbCTBA, IoauHu. Cdepa
MpOBECHHS (PyHIaMEHTAIbHUX JTOCIIKEHb BKJIIOUYa€e OaraTo raixy3eil HayK.

Ilpuxknaoni naykoei 0ocnioxycenna — 1€ HAyKOBA W HayKOBO-TEXHIUHA
TSUTBHICTB, CIIPSIMOBAaHA HA 3I00YTTS i BAKOPUCTAHHS 3HAHB JJIS1 IPAKTUYHUX IIIJICH.
besnocepenuss Mera MNpUKIATHUX HAyK TONATAaE y 3aCTOCYBaHHI pe3yJbTaTiB
JOCIIIJDKEHHSI, SIK1 MalOTh 00’ €KT, MPEMET, Ha MI3HAHHS SKUX BOHU CIIPSMOBaHI.

Excnepumenmanvne 00cnioxyceHHa — OIUH 3 OCHOBHHX CIIOCOOIB OJepKaTH
HOBI HayKOBI 3HaHHs. B #i0ro 0CHOBI JISKHUTH eKCIiepuMeHT (Bia jaT. experimentum —
cripo0a, A0CHi), 10 MPEACTaBIIsIE€ COOO0K HAYKOBO MOCTABJICHUN E€KCIIEPUMEHT abo
CIIOCTEPEKEHHS SIBUIIA B YMOBax, IO BPaXOBYIOThCSA TOYHO. OCHOBHOIO METOIO
EKCIIEPUMEHTY € TIepeBipKa TEOPETUYHUX TMOJIOKEHb (IMIATBEPIKCHHS POO0YOi
rinoTe3m), a TaKoX OUIbIIe IIUPOKE W TIMOOKE BUBYCHHS TEMH HAyKOBOTO
TOCTIPKeHHS..  EKCIIepUMEHT  BIZIPI3HAETHCS  BIJ] CHOCTEPEKEHHS  AKTHBHOIO
B3aEMOJIIEI0 3 JOCHIKYBaHUM 00'ekToM. He Bcsike emmipudHe MOCTIIKEHHS €
excriepuMeHTaabHuM. Coijl maM'ssTaTH, 10 eMIIipUIHe JOCTIKEHHS, Ha BIAMIHY Bif
€KCIIEPUMEHTAJILHOT 0, HE MA€ MICTUTH Y CBOIX BUCHOBKAX TBEPJIKEHb PO MPUUYUHHO-
HACJIIJIKOBl 3aJISKHOCTI MDK 3MIHHUMH BEJIMYMHAMH, & TUIBKM TBEPIXKCHHS PO

B3a€MO3B'S130K 3MIHHHX 1 MIpYy TXHbOIT 3HaYyIIOCTI.
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2.1 TeopeTu4Hi 10CTiIZKEHHSA

TeopetnuHi  JOCHIIKEHHS €  OOOB'AI3KOBOIO  CKJIAJOBOK  YacCTHUHOKO
Mmarictepcbkoi po6otu. O6'eM 1 rIMOUHA JOCTIIKEHB 10 IbOMY Ba)XJIMBOMY PO3JLITY
BU3HAYAETHCA 3 ypaxyBaHHSIM BIAMOBIIHOI CHEIaTbHOCTI, @ TaKOX MOXJIHUBOCTEH
caMoro CTyJeHTa 1 Horo 3mai0HocTei. TeopeTuyHl JOCHIKEHHS TPYHTYIOTHCS Ha
akcioMax, 3aKOHax, MPHUHIMIAX, IOCTyJaTax 1 TeopeMax, TOOTO Ha JOTIYHUX
noOyoBax, ki chopMynbOBaHI B Pe3ybTaTi PO3BUTKY HAYKH 1 OCBITH MPOTATOM
1CTOpI1 JIFOICTBA.

OCHOBHOIO METOI TEOPETUYHUX JIOCTIKEHb € BUPIIICHHS HACTYITHUX 3aBJIaHb:

— BUBYCHHS (DI3UYHOI IPUPOIH TOCTIKYBAHUX 00'€KTIB, SBUIII 1 MPOIIECIB;

— mo0ya0Ba MPUHIIMIIOBUX MOJENEH 1UX 00'€KTIB JAOCIIIKEHb y HJIoMy abo 3a
OKPEMHUMH XapaKTEPUCTUKAMM;

— TIOPIBHSHHS MOXJIMBUX €KBIBAJICHTHUX MOJIENICH JTOCIIKYBAaHOTO 00'€KTA;

— 1o0Oy0Ba pO3paxyHKOBUX Mojienel (yHKITIOHYBaHHS 00'€KTa;

— piIIeHHS 3a7a4 aHaji3y, CHHTE3Yy Ta ONTHMI3aIlli mapamMeTpiB JOCTIIKYyBaHUX
00'eKTiB.

[Ipy TIpoBenEeHHI TEOPETUYHOT'O JOCTIIKCHHS BHUKOPUCTOBYIOTHCS  SIK
3araJiIbHOJIOT1YHI METO/IH II3HAHHA, TaK 1 CHeIiaabHl. Y 3araJlbHOJIOTTYHUX BU3HAYNMO
HACTYIIHI:

— nopieHsAHHA — 3ICTABIICHHS OJHOPIMHMUX TO ICTOTHHM JUIsl JTAHOTO PO3TIISTY
O3HaKaMU 00'€KTa (SIKICHUM 1 KUIbKICHUM);

— auaniz — ysBHE a00 (i3MUHE pO3UJIEHYBAaHHS IUTICHOTO 00'€KTa Ha CKJIAJ0OBI
eneMeHTH (O3HaKH, BJIACTUBOCTI, BITHOCHHH) 1 JOCIIDKEHHS IIMX YaCTHH
He3aaeKHO Bl L17I0r0;

— cunme3 — ysiBHE a00 ¢i3uYHE 3'€THAHHS OKPEMUX CKIIAJIOBUX €JIEMEHTIB (03HAK,
BJIACTHBOCTEH, BIAHOCHMH) O0'€KTa B €IMHE L€ 3 YpaxyBaHHSIM 3HAHHS,

OTPUMAHOTO ITPHU HE3AJICKHOMY BUBYCHHI CKJIIaaA0OBHX CJ'IeMeHTiB;
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— abcmpacysanHs — ySBHE BIIKITIOUEHHsI B1Jl PsITy O3HAK (BJIACTUBOCTEMN) 00'€KTa
IIPY OTHOYACHOMY BHUIIJICHHI 1HIITUX O3HAK (BJIACTUBOCTEMN), 110 IPEACTABIISIOThH
1HTEepec JUIs JOCIITHUKA TTPU BUPIIICHHI KOHKPETHOI 3a/1a4i;

— awHan02isi — MPUIYIIEHHS PO CXOXKICTh 00'€KTIB B SIKMXOCh BJIACTUBOCTSX Ha
I1ICTaB1 BUSABJIEHOI'O MOJAIOHOCTI B 1HIIIMX BJIACTUBOCTIX;

— y3a2anbHeHHs: — BCTAHOBJICHHS O3HAK 1 BJIACTUBOCTEW 3arajlbHUX JUIsl SIKOICh
rpynu o00'eKTiB;

— iHOYKYis — BUPOOJICHHS CIUIBHOTO BUCHOBKY Ha OCHOBI MPUBATHHUX MOCHIIOK;

— OedyKyisi — BUBEJICHHS BUCHOBKIB IPUBATHOT'O XapaKTepPy Ha OCHOBI 3arajibHUX
MIOCHJIOK;

— MoOento8anHs — CTBOPEHHS 1 BUBUYCHHS MOJIEINI, sSIKa 3aMIHIOE JTOCIIKYBaHUN
00'€KT, 3 MOJANBIINM ITEPEHECEHHAM OTPUMaHOi iHpOopMallii Ha OPUTIHAIL.
CrewianbHi METOIM MI3HAHHA: AaHAIITHYHE OOCTEXEeHHS (yrpyrnoBaHHS,

paHXXyBaHHS Ta 1H.); COLIIOJOTTYHE 00CTEXKEHHS (BUOIpKa, KOHTEHT-aHal13, €KCIEePTHI
OI[IHKM Ta 1H.), CTATUCTMYHUN aHali3 (ampoKCcUMallis, eKCTpaIojipoBaHie Ta 1H.);
COIIOJIOTIYHI METOAM (OMUTYBaHHS, aHKETYBaHHS, IHTEPB'IO Ta iH.).

VY npoMy migpo3aiii, K IpaBuiIo, po3podIISIOTh MOJETL 00 €KTa JOCIIIKSHHS,
HABOJSTH METOJIM BUPILIECHHS 3a/1a4 Ta iX MOPIBHIIBHI OIIHKHU, PO3POOIISIIOTh 3araibHy
METOJIUKY IPOBENICHHS JIOCIIHKEHb. 3aJIGKHO BIJ CKJIATHOCTI 00'€kTa Ta Iijien
JOCIIJPKEHb OTPUMYIOTh MOJICII TPHOX THUMIB: (P13WYH1, pO3paxyHKOB1 Ta MATEMaTHYHI.

Ilin gpizuunumu modenamu po3ymitoThes Ti, K1 HAHOUIBII MOBHO OMHUCYIOTh
MOBE/IHKY 00'€KTa 32 JOMOMOrol0 (hi3WYHUX OIIHOK 1 TEPMIHIB, 3aralbHOMPUIHATHUX
B Iii1 Tayty31 HayKH. Y Takil MOJIeJl BXOJATh O€3 CpOoIIeHb BCl BiIoMi (YHKIIIOHAIbHI
CHIBBIIHOUIEHHS Ta 3B'SI3KM MIDXK NapaMmeTrpaMu OO0'€KTa, a TaKOX BPAXOBYIOTHCA
OTpUMaHi eKCTIEPUMEHTAJIbHI JIaHl TT0 TAHOMY 00'€KTY.

Po3paxynkoei mooeni BIAPi3HAIOTHCS Bl MaTepiadbHUX 00'€EKTIB TUM, 110 BOHH
ONMHCYIOTH TIpoiiec 6e3 ypaxyBaHHs (PaKTOpiB, AKi CyTTEBO HE BIUTMBAIOTHh HA KIHIIEBI
pe3ynbTaTH  JOCHIIKEHb. [Ipy TakuxX NPUIYHIEHHSX CKJIAJHI MaTeMaTU4H1
3QJIEKHOCTI, 10 OMUCYIOTh MIPOIIECH, 3aMIHIOIOTh HAOIMKEHUMU (aITPOKCUMOBAHUMH)

CIIBBITHOIIIEHHSMH, JICSIK1 3MIHHI BEJIMYMHHU — iX CEpEIHIMU 3HAYCHHSIMHM, HEJIHINHI
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BUpa3H — JIIHINHUMHU TOIIO.

Jlo mamemamuunux moodenenl HaleKaThb MOENII, MOOYI0BaHI aHATITHYHUM
nuIAIXoM abo OTpUMaHI Ha OCHOBI OOpPOOKHM €KCHEpUMEHTAIbHMX JaHuX. BoHu B
JIOCTaTHINA MIp1 MOBHO XapaKTEPU3YIOTh JOCIIIKYBaHUM 00'eKT. Jl0o HUX BIIHOCATHCS
TaKOX QJITOPUTMHU PO3B'A3aHHS PIBHAHb, CKJIAJIEHI HA 1X OCHOBI IpOrpamu s
KOMI'IOTEPHOT 00pOOKH eKCIIEPUMEHTATBHUX JaHUX ToIo. L{i Mozeni HaitbimbpII 9acTo
BUKOPUCTOBYIOTHCS Y TIPUKIAAHUX Tally3sX HAyK, 30KpeMa B TEXHIYHMX HayKax 3
0aratbox CremiaJTbHOCTEH.

VY 3MicTOBHOMY CeHCl MOfienbh 00’ €KTa JOCTIKEHH a00 MpOorpaMHOi CUCTEM,
HANPUKIIAJl, MOXKYTh BKJIFOYATH HACTYITHI KOMITOHEHTH ¥ TIpaBuMia:

1) A — e (abo 1, Toai A — MHOYKHHA) (PYHKIIIOHYBaHHS 00'€KTa;

2) E = {e,} — MHOXXHHA €IIEMEHTIB, 1[0 CKJIAAI0Th CHCTEMY;

3) T= {t.} — MHOXXHHA CIIEMEHTIB Yacy;

4) P = {pij} — MHOXHHA O3HAK, 1[0 XapaKTepU3yIOTh CUCTEMY B IIJIOMY Ha BCIX

CTallax KUTTEBOI'O LIUKITY,

5) P§={p g} - MHO>KMHA O3HAK, III0 XapaKTEepU3YyIOTh €JIEMEHTH Ha BCIX eTamax

KHUTTEBOTO IUKILY;
6) S°= {si’ } — MHO’KHMHA CTaHIB €JIEMEHTIB Y PO3TJISIHYTHI MPOMIXKOK 4acy;
7) H=S"xT — npaBWIO BIOPSAKYBaHHS 3MiHU CTaHIB;
8) Q = {e,,e, } — MHOKMHA 3B'I3KiB M) €JIEMEHTAMU CHCTEMH;

9) F :{pé; = m(pij )} — MareMaTW4Hi CXEMH, IO OMHMCYIOTh BIIHOCHHH MIiX

O3HaKaMM €JIEMEHTIB 1 03HaKaMH CHCTEMH;

10) P, ={p,} — MHOXHHA O3HAK, 1[0 BU3HAYAIOTH B3AEMOIII0 CHUCTEMH i3
CepEIOBUIIIEM.

ITocTanoBka 3aja4i MaTeMaTHYHO BU3HAYCHA 1 OJHO3HAYHA, SIKIII0 BU3HAYCHI BC1
nepepaxoBaHi MHOKMHM 1 mpaBmiia 7—9.

MHOXHHY IiJIeH, O3HAK 1 €JIEMEHTIB HAWKpAIIle MPeCTABISATH Y BUTIIS I rpadiB.
MHoXWHa CTaHIB BKJIIOYA€ MEBHUN HaOlp 3HAUYEHb O3HAK CHUCTEMH, IMiJICUCTEMH a0o

€JIEMCHTIB B MOMEHT qacy tr.
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Enement e, abo Bcs cucrema 3a NMEBHUM vac t,,t, MEBHY KUIBKICTh pa3

MepPEeXOAUTh 3 OMHOTO CTaHy B iHmMA. OJWH TIepexiJy CTAaHOBUThH EIIEMEHTapHY

orepariro BiMOBIAHO BUpasy 5.1:
Qn = SiT 0 siﬂl’ (5'1)

ne s; —craH, Q, — eJIeMEeHTapHa onepailisi, ¢ — 3HaK HOPSIKY BITHOCUHH.
BraxkaeTbcs, 1110 omepailisi BU3Ha4Y€Ha, SKIIO JUIs Hel 3a3HauyeHi: MOYaTKOBUM

cran S" | KiHIleBuii cTaH S* (3a Oro HasIBHOCTI), MTOPSIOK 3MIHH CTaHIB CUCTEMH, STKUIA
MOke OyTH omnmcaHuii Au(EpeHIIATbHIM pPIBHSHHSAM, KIHIIEBUMH aBTOMAaTaMmH,
IMOBIPHICHUMH ~ aBTOMaraMmu, JaHIoraMu MapkoBa, OyneBUMH (YHKIISIMHU,
GYHKIISIMH MPETUKAT.

B3aemonisi eneMeHTIB BU3HAYAETHCA 3B'A3KaMU, K1 3'€JHYIOTh €JIEMEHTH M
O3HaKH B IiJie. 3a3BUYail MPUITYCKAIOTh, 1110 3B'SI3KH ICHYIOTh MIX yciMa €JIEMEHTaMH.
VY mepiry yepry po3riisIaloThCs Ti 3B'SI3KH, SKi 3a 3aJIaHUMHU TPAaBHJIAMH BU3HAYAIOTh
MPOIIEC B3aEMO/IIT MK €JIEMEHTaMHU JJIs1 JOCSITHEHHS CIUIBHOI 111, MHOXMHA 3B'A3KIB
MDK eneMeHTamMu (MiCHCTeMaMH), SKI ICHYIOTb IpPU BHKOHAHHI KOHKPETHHUX
orepailii, CKJiaJlae CTPYKTYpy CUCTEMU B JIaHiil onepaiiii.

B3aemogis mixk enemeHTamMu abo MiJCUCTEMaMH B1IOYBA€TbCA 32 OKPEMUMU
o3HakaMu. KOHKpeTHHUil 3B'I30K MOKe OyTH 3AIHCHEHHMH TUIBKH 32 OJHOMMEHHUMHM
O3HAKaMH.

Mix 3acobamu (CMCTeMaMH, MiJICHCTEMAaMH, €eMEHTaMM) > 1 D icHye

3B'5130K, AKIIO BOHH XAPAKTCPU3YIOTHCA X04Ya § O,ZIHiEI-O 03HaKo10 abo SKIIO O3HAKH
MAarTbh OJHAKOBC 3HAUYCHHAI.

AHATITHYHO 3B'I30K MK 3acobamMu » i » 332 O3HAKOW MOXe OyTu
n k

BU3HAYEHUH Y BUTIIA1 BUpasy 5.2:

(5.2)

w |1 _axwo _36a30k _icHye,
0, _6_iHwomy _eunaoky.
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[Iporec nmpoekTyBaHHS SIK TEPEXiJl BIJ OAHOTO OMHUCY 00'€KTa JI0 1HIIIOT'O MOXKE

OyTH BUpaxkeHu ik O, = OIl, = OIl, = ...OII;, ie O, — 03Ha4a€ NpoIeC NPOEKTYBAHHS;
OI1,,0I1,..OIl, — onuc 00'eKTa MPOEKTYBaHHS Ha PI3HUX €Tanax uoro po3podku. Omnuc

00'€KTy TIPOEKTYBaHHS, 110 BU3HAYAE JOCSKHICTh Ta BUKOPHUCTaHHA IIl 3 HOro

CTBOPEHHSIM, Ha3BEMO LIJIbOBUM BIAMOBITHO BUpa3y 5.3:

OIl, = A4y ={a,,a,...,a,,}.. (5.3)

Omnuc 00'ekTy MPOEKTYBAaHHS, IO /A€ YSABICHHS MPO 1JI€I0 HOTO TEXHIYHOIO
pIlIeHHS, HA3UBAETHCS KOHLETITYalbHUM. MaTeMaTu4Hi MOJieTi 00'€KTa MPU TaKOMY
OIKCI BKIIOYAIOTh MHOXKHUHY I[iJIE 1 MHOKMHY O3HaK, II0 XapaKTepU3ylTh 00'€KT y

IIIJIOMY Ha BCIX eTarax Horo XUTTEBOT'O ITUKITY.

oIl, ={4,,P,}. (5.4)

Omuc, mo pae ysBiAeHHS Tpo (YHKIIOHYBAaHHA 00'€KTa, HA3WBAETHCS
dbyHKIIIOHATPHUM. MaTteMaTH4dH1 MOJEi, 0 BITHOCATHCS 10 IIOTO OIHUCY, MICTATH

MHOXHHY O3HAK, 10 BU3HAYAIOTH B38.€M0,Z[iIO CHCTEMH 13 CCPCaAOBHUIIICM PC, 1 IMpaBHIIO

BIIOPSIIKYBaHHS 3MIHU CTaHIB H :

0H3:{Pc1H}' (5-5)

MatemaTuuHi1 MOJIEN1, TOB'A3aH1 3 CTPYKTYPHUM OITUCOM CUCTEMHU, BKIIIOUAIOTh
HACTYIHI MHOXKHUHH: €JIEMEHTIB, M0 CKJIaJaloTh cucremy FE; O03HaK, 110

XapaKTepU3yIOTh €IEMEHTH Ha BCIX €Tamnax >KHTTEBOTO IUKITY P, ; 3B'SI3KM MK yciMa

eneMeHTaMu cuctemu Q, ToOTO:
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orl, = {E, P.,Q}. (5.6)

JluHamigHUI OmMHC BKIIOYAE€ MAaTEMAaTHYHI MOJENi, MOoOyJIOBaHI Ha MHOXXHHI

O3HaK, 110 BU3HAYAIOTh B3AEMOJIII0 CUCTEMH 13 CEPEOBUILEM P,, MHOKHHI €JIEMEHTIB

yacy 71 MaTeMaTUYHUX CXEMax, 1110 OMUCYIOTh BITHOCUHU MK O3HaKaMH €JIEMEHTIB 1

O3HAaKaMUu CUCTEMMU.
or, ={p.,7,F:(p} = £, (p}))}. (5.7)

Onuc, 1110 BU3HAYA€ MapamMeTpH 00'eKTa, HA3UBAETHCA apaMeTpuIHuM. /1o Horo

CKJIaZy BXOJIUTbH O€3J11Y NapaMeTpiB:

OITg ={py, Py Py }- (5.8)

B aBTOMaTnM3oBaHOMY TPOEKTyBaHHI crenudika BUKOHYBAHHX MPOIETYP
MPOSBISIETHCS B MATEMAaTHIHUX MOJIETsIX 00'ekTa poekTyBanHs (MOII), mo 3anexarts
B1JI TpeaMeTHOI obsacTi. OnHak y TexHini nodynosu MOII € 6araTto crijabHOrO.

Pozpizasitors Tpu piBai MOII: Mikpo-, Makpo- i MerapiBHi. Ha mikpopiBHi
¢a3oBi 3MiHHI PO3MOLIEHI Y mpocTopi (po3moaiieHi mozaeni). Moaenp HaidacTiie
MIPENCTABISIETHCS TUPEPECHIIITHIME PIBHIHHSIMHU.

Ha makpopiBai MOII — nuckperHi Mojelni, €JIeMEHTaMH SKHUX BHUCTYIAIOTh
00'€KTH, 1110 PO3TIIAIAIOTHCS Ha MIKPOPIBHI K cucTeMu. Da3oBi 3MiHHI HA MAaKpOPiBHI
— 1€ MIBUAKOCTi, CWJIM, TIOTOKH, THCK, a caMl MOJEJl BHUPAXKalOThCS 3BUYANHUMHU
nudepeHIiaTbHUMU PIBHIHHSIMU.

Ha wmerapiBHI 00'€KT MPOEKTYBAaHHS PO3TJISIAETHCS SIK CKJIaJHA CUCTEMA, IO
B3aemojiie 3 (¢akropamu orodeHHs. [ns mobymoBu MOII B maHoMy BUNAAKY
BUKOPHUCTOBYIOTHCA: TEOPil aBTOMATUYHOI'O YIPABIIIHHS 1 MAaCOBOI0 0OCIIyTOBYBAaHHS,

MCTOJHU IINITaHYBAHHA CKCIICPUMCHTY, MaTCMAaTHUYHA JIOFiKa, TeOpiﬂ MHOKHH.
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MaremaTnyHa MOCTaHOBKA 3a/a4yl Ma€ BIANOBIAATH CUCTEMHOMY MIIXOAY A0
JIOCJIIPKEHHS.
B 0OCHOBI CHCTEMHOrO MIAXO0Y JIEKUTh PO3IJIA]l CUCTEMU SIK €IMHOTO L1IO0TO,
MIPUYOMY LEW pO3IJIs IPU PO3POOII MOYMHAETHCS 3 TOJIOBHOTO — (POPMYIIFOBAHHS 11T

¢ynkuionyBanus. [Iponec cuntedy mozeni M Ha 0a3i CHCTEMHOTO MiIXOAy YMOBHO

®

T

npeacTaBieHuii Ha puc. 2.1.

o
|

Pucynok 2.1 — Ilpouec cuHTe3y MOJIe1 Ha OCHOBI CUCTEMHOTO TIXO01Y

Ha ocHoBi Buxiguux nanux /I, ki BiIoM1 3 aHaji3y 30BHIIIHBOI CUCTEMHU, TUX
00OMeXeHb, K1 HAKJIAJaloThCsSd HA CUCTEMY 3BEpXy a00 BUXOASYM 3 MOXKIMBOCTEH ii
peaiizaiiii, 1 Ha OCHOBI 11 pyHKIIoHYBaHHS L] hopmymoroThes BuxigHi BuMoru T 110
Mozeni cuctemu. Ha 0a31 nux BUMOTr (pOPMYIOThCA OPIEHTOBHO AesiKi miacuctemu 11,
eneMeHTH E 1 371iCHIOETBCS HAMOLIBIN CKIIQHUN eTan CUHTE3y — BUOip B ckitamoBux

CUCTEMH, JIJI1 YOTO BUKOPHUCTOBYIOTHCS CHeliayibHI KpuTepii Bubopy KB.
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2.2 ExcriepuMeHTAJIbHI 10CTiTZKeHHS

Y po0oTi Hax eKCHMEPUMEHTATbHUM DPO3JALIOM CTYACHT MOBUHEH I'PYHTOBHO
MpoaHali3yBaTh (PaKTUYHHUMA CTaH AOCTIIKYBAHOI 3ajadi BUKIIOYHO Ha MaTepiaiax
oOpaHoi opranizariii (6a3u TPaKTUKH, MICIIsl TOCTIHHOT POOOTH).

TyT, sk mpaBuiio, OOIPYHTOBYIOTH BHOIp HAMpPsIMKY JOCHIIKEHb, HABOMSTH
METOJIM PO3B’s3aHHS 3a/lad Ta iX MOPIBHSJIBHI OINHKH, PO3POOJISIOTH 3arajibHy
METOJIUKY MPOBEACHHS JOCTIIKEHbD.

OO0'exTH AOCHIIKEHb MO KOKHOMY 3 HaIPSIMKIB HAyKOBHUX JIOCHIJIKEHb, SIK
IPaBUIIO, CKJIAJIHI 1 OB'A3aH1 31 3HAYHOIO KUIBKICTIO SIK KEPOBAaHUX, TaK 1 HEKEPOBAHUX
(nezanexxnux) pakropis. Ha mapameTpu ix cTaHy MOXKYTb ICTOTHO BIUTUBATH €JIEMEHTH
BUMAJKOBOCTEH, SIKi MalOTh CKIQJHYy MPUPOAY TMOXOMKEHHA. {7 BCTaHOBIEHHS
3aKOHOMIpHOCTEH (YHKIIOHYBaHHS LUX OO'€KTIB y peaJbHUX YMOBaX OJHUX
TEOPETUYHUX  JOCHIUKEHb  HENOCTaTHhO, OCKUJIBKM  AHAJITUYHO  OMHCATH
JOCTIKYBaHU 00'€KT 3 JOCTaTHBOIO TOYHICTIO HE 3aBXKIU MPEACTABISETHCS
MO>KITUBUM.

ExcnepumenTanbH1 1aH1 MOXYTh OyTH BUKOPUCTAHI JIJISI IEPEBIPKH 1 yTOUHEHHS
poOOUMX TINOTE3, a TAaKOX OOIPYHTYBaHHS HAMpPSIMKY JOCTIIKEHb Y BIINOBIIHIN
rany3i. EdeKkTUBHICTh AOCHIIKEHb B IIIJIOMY IMiJIBUIIYETHCS, SKIIO TEOPETUYHI
NePEAYMOBH  YTOYHIOKOTHCS JOCHIIHUM IUISIXOM, a €KCIIEpUMEHTaIbHI JaHl
AHATI3YIOThCSL 1 y3arajbHIOIOTHCS Ha 0a31 TEOPETUYHUX IOJIONKEHb BiJIMOBITHUX
rajxy3eu HayK.

Excnepumenm — 11e METOJT JOCIIIXKEHHS, 110 CKIAIA€THCS Y LIJIECTIPIMOBAHOMY
BIUIMBI Ha O0'€KT y 3a/laHUX KOHTPOJIHOBAHHUX YMOBAX, IO JIO3BOJIAIOTH CTEXKHUTH 3a
XOJIOM HOT0 TPOBEJEHHS 3 TOYHUM (PIKCYBaHHSM 3HAYCHb 3a3/1aJI€Ti/[b HAMIYEHUX
napaMmeTpiB JOCIIKYBaHOTO 00'€ekTa 3 HEOOXIMHOK HAJIWHICTIO 1 TOYHICTIO 1
BIJITBOPUTH HOT'0 KOYKHOT'O pa3y B MIpy HEOOX1THOCTI IIPH IMTOBTOPEHHI TUX CAMHUX YMOB
fioro nposeaeHHs. [Ipu bOMy SIK YMOBH, TaK 1 MapamMeTpu JOCIIIKYBAaHOTO 00'€KTa

MOXKYTbh 3MIHIOBATHUCS B 3a3/QJI€T1Ib 3a/IaHUX IHTEpPBAJIax BapitOBaHHI.
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VY upoMy mipo3/1iiIi 3 BUYEPITHOIO MOBHOTO BUKJIAIAI0Th PE3YJIbTaTH BIACHUX
JOCIIPKeHb aBTOPa 3 BUCBITJIEHHSIM TOrO HOBOT'O, 110 BIH BHOCUTH y PO3POOJICHHS
3aja4i. MaricTpaHT MOBUHEH JIaBaTH OLIHKY IOBHOTH BUPIIIECHHSI TOCTABJICHUX 33/1a4,
OLIHKY JOCTOBIPHOCTI OJEP)KaHUX PpE3yJbTaTIB (XapaKTepUCTUK, MapaMmeTpiB), ix
MOPIBHAHHS 3 AQHAIOTIYHUMHU pE3yJIbTaTaMi BITUYM3HSIHHX 1 3apyODKHHX IMpallb,
OOTpYHTYBaHHS TOTPEeOM MOAATKOBUX JOCIHIKEHb, HETATUBHI pPE3yJIbTAaTH, SKi
00YMOBITIOIOTh HEOOX1THICTh IPUITUHECHHS TTOAJIBIINX JOCIIKCHB.

OCHOBHUM 3aBIaHHSIM OyIb-SIKOTO EKCIEPUMEHTY € HE TUIbKH OTPHUMAaHHS
HEBIJIOMHUX paHIllIe BIJOMOCTEH TMpO OO0'€KT JOCHIIKEHHS, ajie 1 JOCTOBIpHE
BCTAHOBJICHHS 3aKOHOMIPHOCTEH MOro MOBEIIHKM B YMOBax, IO 3MIHIOIOTHCH,
CIIBMAAAI0UMX 3 YMOBaMH HOro (QyHKITIOHYBaHHS.

Ha ocHOBi pe3ynbTaTiB IPOBEAEHUX ITOCHIKEHb TMOAAEThCA 1H(GOpMaliiiHa
TexHoJorid. Sk npaBuio, iH(opMaliliHa TEXHOJOrS MOAAETHCS Yy BUIIISAAL AlarpaMu
craHiB (KiHIIeBUX aBTOMATiB) y HoTamisx MmoBu UML.

Caig 4iTKO po3MEXyBaTH JIKEpelia MOXOHKEHHS! BUKOPUCTAHOI MiJl Yac aHali3y
iHbOpMarlii: MmO 3amo3WYeHe 3 JITepaTypu, MO0 OJEepPKaHO 3 JIOKYMEHTIB 0a3u
JOCTIKEHHS, a K1 J1aHi 37J00yT1 HUISXOM BJIACHUX CIOCTEPEKEHb, EKCIIEPUMEHTIB,
PO3paxyHKIB TOIIO.

Po3nin 3aBepuryeTbcsl OIIHKOK OFEpKAHUX PE3YNbTATIB Yy MIAPO3AUN —

BucHoBku 10 po3ainy (6e3 Hymepaitii migposainy) oocsrom 0,5—1 c.
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3 AHAJII3 I MPOEKTYBAHHSA CUCTEMHU

AMEpUKaHCHKUW MPOrpamicT 1 TEXHIYHUN nucbMeHHUK Anad Kymnep, mmupoko
Bimomuii sik «batbko Visual Basicy, y cBoiit kuu3i «llcuxiaTpudna JrikapHs B pyKax
MAIEHTIB» CKa3aB: MPOZPAMYBAHHI0 NOGUHHe nepedysamu npoekmyeanus [8].
CrnoBaMHu aBTOpIB MiAPpYYHHKA MOXKHA CKa3aTH 1 TaK: MepuL Hidc Npozpamysamu
Heo0XIOHO HABUUMUCA NPOCKHYGAMU.

Etan aunanizy monsrae B DOCTIPKEHHI CUCTEMHMX BUMOT 1 TIpoOJieMH, a HE y
nolmyKax HUIsXiB 11 pimeHHsa. Hampukinaa, mpu po3poOui HOBOI 1H(POpMaLiiHOI
cuctemu (IC) nns aBroMaru3aiii TOPriBjil HEOOXIJHO ONUCAaTH CHocoOu il
BUKOPHUCTAHHS Ta OCHOBHI (DyHKIIIi. AHATI3 — 1€ JOCUTh MIMUPOKE MOHSTTSI, 3MICT SIKOT'O
TOYHIIIE TEepeAaroTh TEPMIHU aHani3 eumoe (TOOTO aHali3 BUMOI JI0 CUCTEMH) 1
00 ’ekmuo-opicHmosanutl ananiz (TOCTIHKEHHS 00’ €KTIB MPEIMETHO1 00JIaCTi).

VY mpoueci npoekmyeéanusi OCHOBHA yBara HMPHUIUISETHCS KOHIENTYaJIbHOMY
pimennato (y Burisal [13 aGo amapatHux 3aco0iB), mo 3a0e3medye BUKOHAHHS
OCHOBHHMX BHUMOT, aji¢ HE MNHWTAaHHAM Woro peanizamii. Hanpukman, Ha erarmi
NPOEKTYBAHHS OMHCYIOThCS MporpamMHi 00’ekTH abo cxema 0a3u jgaHux. Inei
POEKTYBAHHS BUKJIIOYAIOTh HU3bKOPIBHEBI a00 «OYEBUIHI» JETalll 3 TOYKU 30Dy
MOTEHIIIITHOT0 KOpUCTYBayYa.

3rilHO KOHIENIIi pOo3pOOKH apXITEKTypH MPOrpaMHUX JOJATKIB, KEPOBAHUX
MozensiMH, po3poOka IC mMOBMHHA pO3MOYMHATUCS 31 CTBOPEHHS IUIATPOpMO-
Hesanexnoi moaeni (Platform Independent Model, PIM-mo0env), sika Bu3Hadae ckiia,
CTPYKTYpPY 1 TOBEIIHKY MalOyTHBOrOo mporpaMmHOro mojatky. PIM-mopens
MPENCTABIISIE COOOI0 CYKYITHICTh apXITEKTYPHUX €JIEMEHTIB MPOCKTOBAHOI CUCTEMH 1
3B’SI3KIB MDDK HMMH Ha JIOCUTh aOCTpakTHOMY piBHI, TOOTO Oe€3 MpHUB’SI3KH 10
KOHKPETHUX MOB MPOTpaMyBaHHs, TEXHOJIOT1H peai3allii KOMITOHEHTIB 1 ONepaliiftHuX
cucteM [35].

Ha nonmanbmux eramax po3po0ku IC HeoOxigHo amantyBatu PIM-monens 1o
KOHKPETHUX MI1aT(OpM po3poOKH 1 TEXHOJIOT1N peatizalii IporpaMHUX KOMITIOHEHTIB.

VY pe3ynbTaTi IIbOT0 MOXKYTh OYTH CTBOPEH1 Oj1Ha 200 JeKJIbKa TIaThOopMO-3aJIeKHUX
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mopeneii (Platform Specific Model, PSM-mooens).
[Iporiec po3poOKu mporpaMHUX T0JATKIB 3 BUKOPUCTAHHSM KOHIICTIIIT MOIENIeH

BKJIFOYAE JeKIbKa etariB (puc. 3.1) [5].
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Ha moyaTtky po3poOku 10/1aTKy BUKOHYIOThCS TaKl MOCIIIOBHI €TaIlu:

— aHaJi3 MpeaMeTHOI 00acTi i crienmdikallis BUMOT 10 TpoekToBaHoi [C;

— po3pobnseThes neraqbHa PIM-mopenb, ska TOBHICTIO aOCTparyeTbcsi Bifl
0COOJIMBOCTENM KOHKPETHUX IJIaTdOpM peaizallii;

— CTBOpPIOEThCA OofHA abo nekuibka PSM-Mopenel, siKi CiiyaThb OCHOBOIO JIJIS
CTBOpEHHS a00 TeHepallii MporpaMHOro Koay J10AaTKYy;

— KOMIIUIALISA, 30ipKa Ta TECTyBaHHSA JIOJATKY;

— PpO3ropTaHHs KOMIIOHEHTIB JIOATKY.

O0’exkTHO-OpieHTOBaHMM aHami3 1 mpoekTyBaHHs (OOAIl) — me miaxia no
pO3B’sI3aHHS 3a7a49 3 BUKOPUCTAHHSAM MOJICIICH, 3aCHOBAHUX HA MOHATTSAX PEATBHOTO
cBity [9]. s MozaentoBaHHs €TamiB aHali3y BUMOT 1 00’ €KTHOro npoektyBaHHs [C
3acTOCOBYIOTh YHIi(ikoBaHy MoBy MoxemoBaHHs (Unified Modeling Language —
UML), ocHOBHa i/1€4 SIKOi — 11€ MOKJIUBICTh MOJICIIOBATH MPOTrpaMHe 3a0e3MedeHHs i
1HIII CUCTEMH SIK HA0OpHU B3aEMOJIIFOUHUX 00’ EKTIB.

[IpoekTHa dYacTWHA AWIUIOMHOI POOOTH TOBHHHA MICTUTH OMKC TPOIECIB
npoektyBanHs IC BiamoBimHo 1o ii mpu3HaueHHsa. [Ipu 3acTocyBaHHI TEXHOJOTIH
00’ €KTHO-OPIEHTOBAHOTO MPOEKTYBAHHSI MPOIEC CKIATAETHCS 3 TAKUX €TaIliB:

1. MopemntoBaHHS MPEIMETHOT 001aCTi.

2. AHani3 BUMOT — OIKCYE MPOIEC JOCTIIKEHHSI BUMOT JI0 CUCTEMHU.

3. IlpoekTyBaHHS JIOT1YHOiI CTPYKTYPH CHCTEMH — OIHUCY€E, SIKI THUIU OO0’ €KTIB
BXKJIMBI JIJI1 MOJICTTIOBAHHSI CUCTEMH 1 SIK BOHM B3a€MO3B’ SI3aHI.

4. TlpoextyBaHHA (DI3UYHOI CTPYKTYpU CHUCTEMHU — peaii3alisi €eJIEeMEHTIB
JIOT1YHOTO TPEJCTABJICHHSA B KOHKPETHI MaTepiaibHI CyTHOCTI (IiIACHCTEMH,
KOMIIOHEHTH) Ta 1X 3B’ A3KH.

5. Posropranns mporpamMHOi CHCTEMH Ha amapaTHUX 3aco0ax — pO3MOALI
€JIEMEHTIB (pe3yJbTaTiB PO3pOOKH) MPOrpamMHOro JOJATKY 3a amapaTHUMHU
BY3JIaMU KOMIT IOT€PHOT CUCTEMH.

6. JluHamiyHa MOBEIHKA CUCTEMH — OTTUCYE KUTTEBI IIUKIIM IIUX 00’ €KTIB 1 T€, K
BOHM B3a€MOMIIOTH OJWH 3 OOHUM JUid 3a0e3nedueHHs HEOoOX1IHOI

(YHKI10HAIBHOCT1 CUCTEMH.



47

Takum urHOM, KOHCTPYKIli MOoBH UML 103BOJISIIOTH MOJIETIOBATH CTATUYHY
CTPYKTYpPY 1 JUHAMIYHy TIOBEAIHKY CHUCTEMHM, sIKa TpEJCTaBlieHa Yy BUIJIAII
B3a€EMOJIIFOYMX 00’ €KTIB (IpOrpaMHUX MOJYJIIB), IO pearyrTh Ha 30BHIIIHI oaii. Jlii
O00’€KTIB  JIO3BOJISIFOTH BUKOHAaTH IM€BHI 3a7adl  a00 OTpUMATH  KIIIEHTaM
(kopucTyBayaM) CUCTEMHU JESIKI KOHKPETHI pe3yJIbTaTH.

VY naHomy NmoCiOHUKY ONHUCYIOTHCSI OCHOBHI e€JieMeHTH HoTalli aiarpam UML,
Ha KOHKPETHOMY MPUKIIAJ PO3TIIAIAETHCS MPoIleC BizyanbHOro MojentoBanns IC i3
3aCTOCYyBaHHSM 4yn0BOro 1 6e3xkomToBHOro CASE-iHCcTpy™MenTy StarUML.

Leit po3ain (20-25 cTOpiHOK) 3aKiHUYETHCS BUCHOBKAMU 10 PO3/ILIY 00CSIroM

0,5-1 cropiHoK.

3.1 MoaesiroBaHHs1 MpeIMeTHOI 00J1acTi

HeoOxigHicTh aHami3y nmpeaMeTHol 00acTi 10 MoYaTKy HamUCaHHS MpOrpaMu
Oyna yCBIJOMJICHA JIaBHO IIPH PO3poOIll MacmTabHUX MpoekTiB. Ilpu mpomy
npeaMeTHa o0JIacTh BKJIIOYAE TIIBKM T1 00’€KTH 1 B3a€EMO3B’S3KM MIXK HHUMH, SKi
noTpiOHI JIJIst OMKMCY BUMOT 1 YMOB PO3B’sI3aHHSI JIesIKOi 3a/1a4i. Cam mporiec BUIITICHHS
abo iIeHTUdIKalli  KOMIIOHEHTIB IIPEAMETHOT obnacri HAa3UBAETHCS
KoHyenmyanizayicto NpeIMeTHOI 00JIaCTI.

ToOto, mod crBoputu sikicHy IC, He mOcUTh 3po3yMiTH Oi3HEc-mpouecu i
nmoTpedu 3aMOBHUKA. BaykITMBO po3yMiTH, sSIKOO caMe iH(OpMAIli€I0 CUCTEMA TTIOBUHHA
VOpaBISATH. A 1 1bOTO Tpeba 3HATH, sIKI 00 €KTH MOTPAIUIAIOTh Yy TPEIMETHY
o6mxacth IC 1 sk 1 TOT14YH1 3B’ SI3KH MK HUMH 1CHYIOTb.

Metoro moOymoBu Mojeni TpeaIMeTHOi 00JacTi € oTpuMaHHsS rpadidyHOro
IpeACTaBIEHHS JIOTTYHOI CTPYKTYPH JOCTIKYyBaHOI mpeaMeTHoi objacti. Jloriuna
MOJI€NIb TIPEAMETHOI 00JacTl UIFOCTpPYeE CYTHOCTI y ¢opmi KiaciB, a TaKoX iX
B3a€EMOBITHOCUHHU MK COOOIO.

[To6ynoBa Mopeni mnpeaMeTHoi 00J1acTi PO3MOYMHAETHCS 3  BHSBIICHHS
a0CTpakilii, ICHyIOUHMX y peaJlbHOMY CBITi, TOOTO TUX OCHOBHUX KOHIIENTYyaJIbHUX

00’€KTIB, SIKI 3yCTPI4alOThCS B CUCTEMI.
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Skio BUKOpUCTATH iTepaTuBHUM mnporec po3podku 13 (mampukian, Rational
Unified Process — RUP abo ayxe KOMIIAKTHY METOMOJIOTII0 €KCTPEMaabHOIro
nporpamyBaHHs — eXtreme, XP-mpoiiec), To KOXHiN iTepaiii BIANOBIJaTUME CBOS
MoOAeNb MpPEeIMETHOI 001acTi, 10 Biz[06pa>1<a€[s}}}cueHapi'1' MpELECHTIB, SIKi

peali3yioThCsd Ha I[bOMY eTali. TakuM 4YWHOM, MOJENb MPEAMETHOI o00macTi

€BOJIIOLIIOHYE Y MPOILIECT pO3POOKH CUCTEMHU.

3.1.1 lousiTTs1 MpeaMeTHOI 001acTi

Mooenvy npeomemnoi oodnacmi — 1€ HaWBaXIMBIIIA MOJETb 00’ €KTHO-
OpIEHTOBAHOTO aHAJI3Y, sIKa BiJOOpakae Bi3yallbHE MOJIaHHS KOHIENTYaIbHHUX KJIaciB
ab0o 00’€KTIB peaspHOro CBITY B TEpPMIHAX MPEAMETHOI 00JacTi, a He MpOorpamHi
KOMITOHCHTH. Taki MOJCN TaKoX Ha3WBAaIOTh KOHIIENTYyaIbHUMH MOJCISAMH a0o
MOJIeTIIMU 00’ €KTIB TIpenMeTHoi obnacti. Ile cBoro pomay CIOBHHK OCHOBHHX
a0CTpaxiIii, TOOTO HAMBaXKIIMBIIIMX IMEHHUKIB Y IIPOCTOPI 3a7a4i.

IMeHHUKH, SKI ONHMCYIOTh TMOHATTS 3 MPEAMETHOI 00JacTi, Ha3UBaIOTh
AoMeHHUMH 00’exkTamu. Ha camoMy movarky aHajiizy 1 NPOEKTYBaHHS HEOOXITHO
CTBOPUTHU MOJIETb MPEAMETHOI 00J1aCTI1, B 5IK1il BC1 JOMEHHI 00’ €KTH OYIyTh 300pakeH1
Ha OJIH1M BeNuKii aiarpami kiacis [7, pozaut 10.1].

VY tepminonorii UML moxens mpeameTHOi o0yiacTi — 1€ AiarpaMa KJaciB.
3a3Buyaii B I1iil MOJIEN1 OMYyCKAETHCS BEIMKA YaCTHHA JIETaJIeH, 30KpeMa aTpuOyTH Ta
omeparii (Meroau) kimaciB. Och YoMy MOXKHA BBaXKaTH, IO MOJENb IMPEAMETHOI
0o0JacTi € 3BENEHOI0 JlarpaMol0 KJaciB, SIK BI3yaJlbHUM CIOBHUK Ba)KJIMBHUX
a0cTpakiriii a00 Bi3yallbHUI CIOBHUK MPEAMETHOT 00JI1acTi.

Cnoenuxk npeomemnoi o6aacmi — 4YacTO 3rajlyBaHe TMOHATTA OO0 €KTHO-
OpPIEHTOBAHOTO aHAJI3y 1 MPOEKTYBaHHS. YCl TEOPETHUKU 00’ €KTHO-OPIEHTOBAHOIO
X0y OJAHOCTAMHO CTBEPIKYIOTh, 110 CJIOBHUK TEPMIHIB MpeaIMETHOI 00yacTi —
HaWBaXJIMBIIIUN apTedakT, 1O JEKUTh B OCHOBI aHANI3y 1 MPOEKTYBAHHS, SKUM

aBTOPU MPEUEACHTIB MOXKYTh KOPUCTYBATHUCS Ha OUTBII MI3HIX €Tanax.
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3.1.2 OcHOBHI eJiIeMeHTH MOJe/JTI0BAHHS NPeAMEeTHOI 00J1acTi

Y 00’€KTHO-OPIEHTOBAHUX CHCTEMaX CTPYKTypa KOAY BU3HAUYAETHCS KjacaMu
(y3aranpHenuMu 00’ektamu). Kmacudikariis o3Haudae, mo O0’€KTH 3 OJHAKOBUMHU
CTPYKTYpPaMH JIaHUX (aTpuOyTaMH) 1 TOBEAIHKOIO (OTMepallisiMu) TPYIyIOThCS Y KJIacH.
Tomy, mepm HDK NOpPUCTYNAaTH 10 KOJYyBaHHS, Tpeba 3°sAcyBaTH, SKI KIAcH
3HAIO0NATHCS. 3 M€ METOI0 CJIiI HaMajloBaTH OAHY abo JEK1IbKa JiarpaM KIaciB.
Hacmnpasni, 11e nepimii Kpok 0 OTpUMaHHS CIIPaBX HBOI JllarpamMu KJaciB, MpU SKii
noTpiOHO TpeAcTaBUTH cucTeMy B 1umomy. IloTiM y mporeci poOOTH Han
npeleIeHTaMHi MOCTYIOBO YTOYHSIOTBCS JlarpaMH 1 BPELUTI-pelT Oy/ie OTpUMAaHO
JETAIbHY CTAaTUYHY MOJICITb CHCTEMH.

Mopens npeameTHoi 00jacTi MOBMHHA OyTH TNOOYJOBaHA N0 CKJIAJIaHHS
BapiaHTIB BUKOPUCTAHHS, 00 YHUKHYTU MyOJIOBaHHS MOHATH. SIKIIO CXOXi Ha3BU
MOTPAIUIATh B TEKCTH BapiaHTIB BUKOPUCTAHHS, TO 3HAUTH 1X TaM HabaraTo CKIaaHiIIe,
HIX y CIIOBHHKY TpoekTa. Mojenb mpeaMeTHoi o0iacTi, ska € JlarpaMoro KJiaciB
aHAJTITUIHOTO PiBHS, — MepIe HaOIMKEHHS 10 CTAaTUYHOI CTPYKTYPH CUCTEMHU.

Bumoru 50 cucremu 3a3Bu4ail BUTIISIIAIOTH K (pa3u, MoOyJ0oBaH1 y BUIIISIIL
TBEP/’KCHb: CUCTEMa ITOBUHHA POOHTH T€ 1 HE MOBMHHA poOuTH 11e. ToO0TOo, KpaluMu
JOKEpellaMu  KjlaciB, Ma0yTh, € BHCOKOPIBHEBUM OMNUC 3aBJaHHS, HHU3bKOPIBHEBI
BUMOI'M, ONUCH MpPEIENEHTIB, 1 eKCIepTHAa OILHKA 3aBAaHHSI. Y Mipy yTOYHEHHS
JAHOTO MepeiKy HeoOX1AHO BpaxoByBaTH, LI0:

— 1MEHHHUKHM Ta IMEHHI IPYIU CTalOTh 00’ €KTaMH 1 aTpudyTamu;
— JI€cyioBa 1 A1E€CIIBHI TPYINH CTAIOTh ONEPAIlisIMU 1 aCOLIAIISIMH;

— POMOBUH BIAMIHOK ITOKa3ye, 110 IMEHHUK Ma€ OyTHU aTpUOyTOM, a HE 00’ €KTOM.
b M

Jlnst MopenmioBaHHSL TPEAMETHOI 00JIacTi Ta TPH MPOCKTYBaHHI CHCTEMHU B
ioMy 0ynemo BukopuctoByBatd MoBy UML st miarpam moBu UML icHytoTh Tpu
TUTIA BI3yaJbHUX TO3HAYCHb: 2paiuHi CUMBONU, 38 ’A3KU (EOHANbHI eleMeHmu),

mexcm (puc. 3.2, 3.3).
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I'padiunnii ciMBOI

Hazea e1emMeHnTa

X

aifiosa ocoba (akrop)
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()

ITaKET
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0b0'exT

KOMIIOHEHT

BY30I1

TIATBHICTD

CTaH

TIHIS KUTTA, POKYC YIIPaBIIHHS

TMOYaTKOBHH 1 KIHIEBHIT cTaH

JIOT19HMIT 3'€JHYBa4, PO3raly:KyBad

TapalelbHHH 3'¢JHYBa4, PO3ralIyKyBad

Pucynok 3.2 — OcnHoBHi rpagiuni cumBonn UML




51

I'padiunnii cimMBoI Ha3zBa eremenTa

BIOHOIIIEHHS acolnari

--- > BITHOIIIEHHH 3aJI€KHOCTI
—_— BITHOIIEHHS YCTIAJKyBaHHS
- arperaris

- KOMTIO3HITist

— npHiiMay 1ol

— IDKEPEIIO TIOMiT

— 3aMiHa

—aO MexKa

—_—> IPOCTHH MOTIK YIIPaBIIIHHSA
S— MocCJIaTH

e BHKITHK

- pekypcis

- - - - TIOBEPHYTH

Pucynok 3.3 — €gnanbhi enementu UML

bimbmricte  po3poOHUKIB mpu  cTBOpeHHI [I3 3amitoTh muIe HEBEIHKY
migMHOKUHY MoBH UML. HeoOXigHO 3HAWTH CBOIO IIJIMHOXKHHY, SKa O Iiaxoauia

JUISL PO3B’SI3aHHS ITOCTABJICHOT 3a/1a4i.
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[Ipu mnpoektyBanHi I[13 gumiaomMHOI poOOTH HEOOXITHO BUKOPHUCTOBYBATH
ocHOBHI jaiarpamu MoBu UML 1151 MojiemtoBaHHS TIpeAMETHOI 00J1acTi, (opMyBaHHS

Ta aHaJIi3y BUMOT IO CUCTEMH, JIOT1YHOI 1 PI3UYHOI CTPYKTYPH Ta MOBEJIIHKH CUCTEMHU

(puc. 3.4).

Hiarpama
KJIaciB
HAlarpama 1 Jiarpama
CTPYKTYPH KOMIIOHEeHTIB
Hiarpama
%,' _ MaKeTiB
Hiarpama
Jdiarpama PO3ropTaHHS
Z% Jliarpama
npenenaeHTie
Jiarpama
migaLHOCTI
Hiarpama
NOoBeTIHKH <}_ :
Hirpama
KiHIIeBHX
ABTOMATIB .
Jiarpama
[ ] MOCJTiTOBHOCTI
HNiarpama
. B3acMoIil <|—
Jliarpama
7| womymHikamii

Pucynok 3.4 — OcnoBHi miarpamu UML
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VY Xoz1 BUSIBIIEHHS 00’ €KTIB 3 MPEAMETHOI 001acTi HEOOX1THO BCTAHOBUTH, SIK1
3B’SI3KM  ICHYIOTh MDK HuUMH. OcoOJuBUI 1HTepec NpeACTaBIAIOTh JBa BUIU
BIJTHOILICHb: y3acanbHeHHA (BITHOIICHHS MK IIAKIACOM 1 CYNEepKIacOM, BIJTHOLIEHHS
BUNY «€», <|—) U acpezauia (BIIHOUIEHHS M1 I[IJTUM 1 YaCTUHOIO, BIIHOIICHHS BUY
wae», <>—). Mix ki1acamMu nOpeaMeTHOI o0O0JacTi MOXYTh ICHYBaTH W 1HIII
BIJTHOIICHHS, Y TOMY YHCII MPOCTi acouiayii (—), aje 1 JBa BiIHOUICHHS JYXe
BaxuBi. Kitacu, 1o Bigo0pakaroTh MOJIENb MPEAMETHOI 001aCTi, MOTIM YBIHIYTh J0
OCHOBHM CTaTUYHOI MOJIEINI JlilarpamMu KJIaciB.

Y pesynbpTaTi MOHAENb TPEAMETHOI 00JacTi, JOMOBHEHA acollallisMH
(cTaTMYHMMHU BITHOIICHHSIMH) MK MapaMy KJIaciB, TIOBUHHA aJIEKBATHO OMHCYBATH
aCTIeKTH 3aBJIaHHs, HE 3aJIe)KHI BiJl 4acy (CTaTU4Hi), 1 B [IbOMY HarajyBaTH JiarpaMu
CYTHICTh-3B 530K, 1110 BUKOPUCTOBYIOTHCSI B MOJICIIIOBaHHI JaHUX.

Heo0xiaHo Takox BiJIBECTH (PIKCOBAHUN Yac HA MOOYAOBY MOYATKOBOI MOJENI
npeaMeTHoi oosacti. He moTpibHO moMaratucs ii JOCKOHATIOCT1, MPOCTO HEOOX1AHO Ti
3aKIHUMTHU LIBUIIIE, a OTIM MOJU(IKYBaTH y MIpy MPOCYBAHHSI BIIEPE/.

Knacu 8 UML — me wmicue ans po3MilieHHS aTpuOyTiB (JIaHUX-WICHIB) 1
omepariiii (QyHKIIIH, 0 BUKOHYIOThCS 00’ ekTamu). [IpoTe, mounHaroun MOJICITIOBATH
npeIMeTHy o0JacTh, HE MOTPIOHO BUTpadaTu OaraTo dYacy Ha 1ACHTH(IKAIIIO
aTpuOyTIB 1 omeparliii; e nmorpioHo Oyne poOUTH TpH YTOYHEHHI 1 HAMOBHEHHI
CTAaTUYHOI YaCTUHU MOJeNi. 3apa3 ke CIiJl CKOHIIEHTPYBAaTHU yBary Ha BUSBIICHHI

BJIaCHE 00’ €KTIB 1 BIJHOIIEHb MI>K HUMH.

2.1.3 BuzHaueHHsi po6040i 00,1aCTi MOIETIOBAHHS

Ak npuknang pobodoi o6macTi MOJENIOBaHHS po3risHeMo internet-marasus,
HAMpUKIAA, 3 MPOJNAXy AUTIYOrO 1 JOPOCIOro onsAry pizHuX OpeHmiB. Ilokymern
(KJTi€HT) TIepersiAae Katajior 1 poOuTh 3aMoBiieHHs. [Ipuryckaemo, 110 MOTeHIIHHUN
KJIIEHT 3aXOJUTh HAa CAalWT Mara3wHy, BiH MOXE€ HATHCHYTH KHOTKY Ieperisiny (abo

3aBaHTaXEHHs) KaTaJlory, Aajll MOKe MOKJIACTU BiAIOpaHUi TOBAp B KOLIUK, 3MIHUTH
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KOIIWK 1, MPUHHSABIIM PIIICHHS MPO KYMIBIO TOBApiB, MEPEUTH 3 KOIIMKY 0
odopmiieHHs 3amoBiieHHs [10].

Jlnst Toro 1mo0 KOpPEKTHO CTBOPUTH CHUCTEMY, IO BIJANOBIJAE YCIM BUMOIram
3aMOBHMKA, HEOOX1THO aOCONIOTHO YITKO YABUTH €001 1i OCHOBHI Oi3Hec-(hyHKIIT 1
3'sICyBaTU BUMOTH, 1110 MPEJ ABJISIIOTHCS 10 CUCTEMHU. [[J1s1 1IbOr0 HEOOX1AHO MPOBECTH
o0CTeXeHHsI KOMITaHIi 1 o0y yBaTH ii NOBHY O13HeC-MoJ1eb. OCKUIBKM PO3IIISIHYTUN
NpUKIIAJ € TPUAYMaHUM, TO HE MOXJIMBO IMPOBECTH Take OOCTEKEHHS 1 HE Mae
MOJKJIUBOCTI CHIJIKYBaTHUCA 13 3aMOBHHMKOM, TOMY CIHpPAaTHCS HEOOXIMHO Ha
NPUIyMaHUN CIIOBECHHM OIMUC CUCTEMHU.

Koxen ToBap B KaTajio3i OMUCYETHCSI ApTUKYJIOM, POSMIPHUM DPSIOM, IIIHOIO 1
($OTO 3 KOPOTKUM OMHCOM.

[Tokyrmenp MOXe 3aBaHTAXUTH KaTajior ToBapiB. Karayor ckinamgaeTsbes 3 HAOOpy
TOBapiB 3 POTO, 11HOIO 1 po3mipamu. [lokymenb ckianae BogoOdaHi TOBapH B KOIIUK,
P LIbOMY BUOMPAOYM pO3MIp 1 KUIBKICTh HEOOX1THOTO TOBAPY IIbOTO apPTUKYJTY.

Kommk MoOXHa 3MIHUTH: NPOTJISHYTH, BUAAIUTU TOBAp, 3MIHUTH KUIbKICTh
MO3UIII OAHOTO apTUKYJTy, TOBEPHYTHUCS B KaTaJor.

Konu nokyrmens poOuTh 3aMOBJICHHS, BIH BBOAUTH CBOi OCOOHMCTI J1aHi, TeneoH
1 oryIagye Horo mo 0aHKIBChKii KapTIii 00 TOTIBKOIO.

[Ticnst Toro sik 3po0JICHO 3aMOBJICHHS, HOrO MOXHA 3a0paT 13 CKiIaay 4epes
oJIuH pobouunii AeHb. J[aHl MPo 3aMOBJICHHSI MMOCTYIAOTh CIHIBPOOITHUKOBI Mara3uHy
(ciBpOOITHUK BIAAUTY MPOAAXK), BIH NEPEBipsie HASBHICTh TOBAapiB 1 mepenae Moro
KOMIPHUKOBI Ha KOMIUIeKTaliio. KoMipHuUK, 310paBIIv 3aMOBJIEHHS, pOOUTH BIIMITKY
PO T'OTOBHICTb.

3aMOBJIEHHS BUJAETHCS 31 CKJIQAy KOMIPHHMKOM IHILIOI CHUCTEMOIO, 10 Oyne
HazuBaTucs — Cknaa. KoMipHUK BHae 3aMOBJIEHHS 1 BIAMIYAE B CHCTEMI, IO
3aMoBJIeHHs BuAaHe. OCKUTBKY BiJl CTBOPEHHS /10 BUA4i 3aMOBJICHHS MPOXOUTH Pi3HI
CTajil, TO BBEJAEMO MOHSITTS CTaTycy 3amMoBiieHHs. CriBpOOITHUKHA Mara3uHy MOXYTh
3MIHIOBATH CTAaTYC 3aMOBIICHHS, a TOKYIICIb MOXE MPOCTEKUTU 3a (POPMYBAHHAM
3aMOBJICHHA. Y TaKOMy pa3l JlaHa CUCTEMa HaJla€ 1€ OJHy (PYHKIIII0: Y3HATU CTaTyC

3aMOBJICHHSI.
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Ha puc. 3.5 HaBenmeHa moBHa MoOJeNb NIpeAMETHOI obsiacti s internet-

Marazuny. Ti mpeneaeHTy 1 Kiacu, siki BUOpaHi 13 BUMOT JI0 CUCTEMH, 1 SKi OyAyTh

3ycTpluaTuCs TMi3HIIIE, TMOKJIWKaHI 3aJ0BOJIbHUTH BUMOTM 3aMOBHHUKa (BJIaCHUKA

Mmarasuny). [[nst BimoOpakeHHs KJaciB y Aiarpami, OKpiM CTaHAApTHOTO MO3HAYEHHS

Kiacy (MpSMOKYTHHMK, PO3AUICHUH HAa TPW YaCTHHM: Ha3Ba Kiacy, AaHi-aTpUOyTH 1

oreparlii nmpeacTaBieHi MyCTUMH KJIITUHAMH), MO>KHa BUKOPHUCTATH i 1HII BapiaHTH

BiJIoOpakeHHs KiaciB aHamizy [7, po3ain 10.1].

MeHemxep pericTpauil

MepeBaru KopucTyBada

Mo3uuia samoBneHHA

\\1

FonoBHa Ta6/IMUA paxyHKiB KopucTtyBay

b

/5’

3amMoB/IeHHA Ha KyniBnw PaxyHoOK

MnatiXkHa iHopmauif

Kop3uHa

Taﬁﬂi-"li.i.ﬂ 3aMoBneHb

N4

ToBap

SEIMCIEJ'EEHHFI

pall

MoXxnuee 3aMOBJ/IeHHA

Crartyc

,ﬂ.ETEJ'Ei 3aMoBNeHHA

MeTog AOCTaBKW

Pe3ynbTaTu NMoLyKy

L

KaTtanor

_____|TapudpHa nonituka

Pucynok 3.5 — Mogens npeameTHoi o6nacti internet-marasuny
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3.2 @opmyBaHHsI Ta aHAJII3 BUMOT

Jlnst moOyaoBH 4Oroch, MepeayciM, HEOOXIAHO 3PO3YyMITH, YUM ye HOBUHHO
oymu i wo poobums cucmema. ToMy Tpollec PO3yMiHHS Ta MOr0 MTOKYMEHTYBaHHS
HA3UBAETHCS AHAIIZ0M GUMO2.

Bumoza — 11e ymMoBa 4M MOXKJIMBICTb, SIKii TOBHMHHA BIJIIIOBiAaTH CHUCTEMA.
OcHoBHa 3a/1aua eTany BU3HAYEHHS] BUMOT — 3HANTH, 0OrOBOPUTH 1 3a()iKCyBaTH, 110
JIACHO BHUMAraeThCsl BiJl CUCTEMH Yy 3p0O3yMUIIM GopMi SK KII€HTaM, TaK 1 WiICHaM
KOMaHIu po3poOHUKIB. Pe3ynbratoM aHaizy BUMOT € JOKYMEHT, SIKM Ha3MBalOTh
cneyughixayiero eumoe, abo cneyugikayicro sumoe oo 113.

JInst MOoeNIoBaHHA 1 OMKCY yCiX MPOLIECIB, 1O MPOTIKAIOTh MiJ Yac po3poOKu
JOJIaTKy, 3aCTOCOBYIOTH YHi(ikoBaHy MoBY MozemtoBaHHs (UML). Vci miarpamu
MO>XHAa YMOBHO PO3/IIJTUTH Ha TIOBEIIHKOBI i CTPYKTYPHI.

Iosedinkoei oOiacpamu BinOOpakarOTh TMPOIECH, IO MPOTIKAIOTh Yy
MOJICITbOBAHOMY cepenoBulili. Cmpykmypui diazpamu BinoOpaxaroTh €JIEMEHTH, 3
SKUX CKJIagaeTbesa cucrema. Ilpy 1mpoMy omHI ¥ Ti K THOM JiarpaM MOXYThb
BUKOPUCTOBYBaTUCA SK JUISI  MOJCIIOBaHHSA  Oi3Hec-mpoIeciB, Tak 1 IS
0e31mocepeTHLOT0 MIPOCKTYBAHHS apXITEKTYPH.

KinpkicTh maiarpam Jjist Mojielli KOHKPETHOTO JOJIaTKY HE € CTPOro (hiKCOBAHOIO.
Ile o3nauae, mo JUIsi MPOCTUX JOAATKIB HEMae HEOOXiAHOCTI OymyBaTH Bci 0e3
BUKJIIOUYEHHSI TUIM KaHOHIYHUX JiarpaM. Jleski 3 HHUX MOXYTbh OYyTH MPOCTO
BIICYTHIMU Yy TPOEKTI CHUCTEeMH, 1 1eld ¢akT HE BBAXKATHUMETHCS IOMUIKOIO
po3pobnuka. Hanmpukiaa, Moenb CHCTEMU MOKE HE MICTUTH JiarpaMmy po3rOpTaHHs
JUTSL TOAaTKa, SKWA BUKOHYBATHMETHCS JIOKAIBHO HA KOMIT IOTEpl KOPHUCTyBada.
ToOTo, ckian giarpam 3aJIeKUTh BiJl CrieIU(IKH KOHKPETHOTO TPOEKTY CUCTEMHU.

Koxna giarpama B HoTanii moBu UML mae obnacTe 3MiCTy st 300paskeHHS
rpadigyHUX BY3JIB 1 NUIAXIB MK HUMH, SIKI € BJaCHE €JIeMEHTaMU MOJIell B HOTaIli
UML. JlogaTkoBo aiarpama Moke OyTH po3MillieHa y (peiM (MpSMOKYTHY paMKy) i

MaTH 3arojIoBOK, fK 11 300pakeHo Ha puc. 3.6.
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<3aronoBok= )

<06nacTb 3micTy>

Pucynok 3.6 — 300paxenns giarpamu MmoBu UML 2.0 y Burmnsiai ¢ppeiima

3.2.1 ®opmyBaHHS BUMOT /10 POTPAMHOI0 3a0e3Me4eHHs

Bumozamu Ha3uBaoTh onuC QPYHKIIOHATIBHUX MOXKJIMBOCTEN 1 OOMEXEHb, 110
HAKJIaIal0ThCsl HA CTBOPIOBAHY MPOTpaMHy cucTteMy. Bumoru BimoOpakaroTh Te, 110
cucTeMa NOBHUHHA poOuTH. TyT HEe HamararoTbcsd C(OpMyIIOBaTH, SIK JOOUTHUCA
BUKOHAHHS LIUX (DYHKIIIM.

Hamnpuknaa, MoXKIuBa Taka BUMOTa J1I0 OaHKIBCHKOT CHCTEMH:

Cucmema nosuHHa HAOAMU KIIEHMOBI MOJNCTUBOCMI BUKOHAHHA MAKUX
onepayitl Hao 1020 PAXyYHKOM. nepeisio, 3HAMmsI epoutell, 000aA8aAHHs 2POUell.

A ocbh Takuii 3anuc, HapuKJIaja, BUMOTOO HE €:

Ingpopmayia b6anxiecbko2co paxynky noeuHHa 30epicamucs y 6unsadi mpbox
maoauyb CKB/] MySQL.

Tyr BKa3yeTbca sk Mae OyTH moOyaoBaHa cucTtema, abo 10 BOHA TOBUHHA
pobOutu. BTiM, MOXyThb OyTHM 1 BHKIIOYEHHS 3 LbOro npaswia. Hampuknan,
y 3aMOBHHUKA MOXYTb OyTH 0COOJIMBI NPUYMHU JJIsI TAKOI peai3arli.

Po3pizHsitoTh ABI  KaTeropii MpeACTaBICHHS BHUMOI: BHUMOTH 3aMOBHHUKA
(mepBUHHI BUMOTH) 1 BUMOTH PO3pOOHUKA (JeTaIbHI BUMOTH). Bilpi3HSIIOTHCS BOHU

OJTHA BiJl OJTHOT MIPOIO OTIPAIFOBAHHS OMUCIB.
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Ilepsunni 6umozu NOKyMEHTYIOTh Oa)kaHHs 1 MOTPeOU 3aMOBHHUKA 1 TULTYThCS
MOBOIO, 3pO3yMUIOI0 3aMOBHHMKOBI. P00OOTy 13 CTBOpEHHS NEpPBUHHUX BUMOT
HA3UBAIOTh 300pom abo gpopmyeannam eumoz. Ha ctajii npoeKkTyBaHHS BUMOTH
B1JI00paaroThCs 11arpamMoro NpeLeieHTIB (BapiaHTiB BUKopuctanHs, Use Case).

Jlemanvni eumocu NOKYMEHTYIOTHCS Yy CIIELIAJIbHIN, CTPYKTYpOBaHiil ¢opmi,
BOHU JIETAJI130BaH1 CTOCOBHO /10 MIEPBUHHUX BUMOT. POOOTY 31 CTBOPEHHS J€TalbHUX
BUMOT Ha3UBAIOTh aHanizom eumoz. Ha craail mpoekTyBaHHSA JeTalibHI BUMOTHU
JIOKYMEHTYIOThCSl CIEIIaTbHOK CTPYKTYPOBAaHOK MOBOIO 3a JIOMOMOTOIO Jiarpam
JUSITBHOCTI Ta JllarpaM B3aeMOii.

Hesiki mpobiieMu MOXYTh OYTH MOPOJHKEHI BIJCYTHICTIO YITKOTO PO3YyMIHHS
BIJIMIHHOCTI MDK IHUMH KaTeropismMud BUMOT. [loSCHMMO BiIMIHHICTP MIDK HHUMHU.
Hampukiaz, BuMora 3aMOBHHKA Ma€ BUTJISI:

BUMOI'M 3AMOBHUKA

1. II3 nosunno 3abesneuumu 3acobu O 668e0eHHs 1 30epedceHHs]
PIBHOMAHIMHUX OQHUX AOOHEHMAa-KOPUCmy8ayd.

A BuMOrm po3poOHWKA, IO BIJAMOBIJAIOTH il, MOXE 3alHUCYyBaTHCS Y
CTPYKTYpPOBaHiil (popMi:

BUMOI'M PO3POBHUKA

1.1. Kopucmysau nosumnern mamu MONCIUBICMb SU3HAYAMU MUNU OAHUX, WO
8600MbCAL.

1.2. JIna xoocnoeo muny OaHux mae Oymu 8ionosioHull 3acib, wo 3abezneyye
86e0eHHs1 I 30epedicenHs enemenmy OaHUX Yb0o20 Mumy.

1.3. Kooicen mun 0anux noguner npedcmasiamucs 8i0n08IOHOI0 NIKMO2PAMOIO
Ha Oucnjiei Kopucmysaua.

1.4. Kopucmysauesi nosunna nponosysamucs Rikmozpama 0Jisi KOXHCHO20 Muny
OAHUX MA MONCIUBICIb CAMOCMIUHO20 UOOPY NIKMOZPAMU Ol KOHNCHO20 MUNY
OGQHUX.

1.5. Ilpu eubopi kopucmysauem nikmozpamu muny OaHux 00 eiemeHmy OaHux
Mae 6ymu 3acmoco8aHull 3acio, wo acoyiroeEMbCs 3 6KA3AHUM MUNOM.

Po3pi3HsAIOTE 1Ba BUIU BUMOT:
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1. @yukuionanvhi 6umozu OUCYIOTH MOBEAIHKY CUCTEMHU 1 cepBicH (PyHKIIIT), K1
BOHa TOBMHHA BUKOHYBaTW. lIpu 1bOMY BHUXOIATH 3 YCEOIYHOrO aHamizy
npobsieMHoi (mpeameTHoi) obnacTi. PosrisgaroTees pi3HOMAaHITHI BapiaHTH
MOBE/IIHKK, 1110 BU3HAYAIOTHCA PIZHUMHU JAaHUMH 1 CTaHAMU 30BHIINIHBOTO
cepeloBULIA.

2. Hegynkuyionanoni eumocu HalexaTb 10 XapaKTEPUCTUK CHUCTEMH Ta 1l
30BHIIIHBOI'O OTOYEHHS, KpUTEpiiB e(peKTHUBHOCTI ¥ Oe3neku. JlogaTkoBo
MOXXYTh TIEPEPaXxOBYBATHCS OOMEKEHHS, 10 HAKJIAMAOTHCSA Ha Jii 1 QyHKITI

CUCTEMHU, a TAKOK Ha YMOBH PO3pPOOKH.

dopMyBaHHS BUMOT € JIUIIIE MOYATKOBOIO (Da30r0 poOOTH 3 BUMOTAMH.

AHani3 BUMOT € MOCTOM M1X MIATOTOBKOO, TUIAHYBAHHSM 1 MPOEKTyBaHHAM [13,
SKUW PO3TIIAIa€ BUMOTH 3aMOBHUKA SK BHUXIJHI JaHI, HA BUXOJI aHAJ3y — BUMOTH
PO3pOOHMKA, SIKI CIPABEIIMBO HA3MBAIOTH JICTaJLHUMH BUMOTaMH. TyT BifOyBaeThCs
mepexij 31 CBITY 3aMOBHHUKA y CBIT pOo3pOOHHKA. 3MIHIOETHCS MOBA 3aIKCy BUMOT.
Tenep me He mpupoaHA MOBa JIIOJWHH, a MOBa (opMmaiizoBaHux Mojeiei. Bona
HE3pO3yMiJIa 3aMOBHHKY, aJie 3po3yMijia 1 OJInM3bKa po3pOOHHUKY.

Peanizaniis mporenyp 1bOro eramy IMpPOSKTYBaHHS BiOYBa€eThCs y mpolieci
noOynoBM BiAmoBigHuUX jiarpaMm Moo UML abo iHmMMH MoBaMu, IO
BUKOPUCTOBYIOTHCSI CHCTEMaMH aBTOMATH30BaHOTO IMPOCKTYBaHHS.

PesynbraTu mpouenyp i3 ¢hopMyBaHHA Ta aHajlizy BUMOT O(QOPMIISIIOTHCS Y
BUTJISIII JliarpaMu MPENeeHTIB, JiarpaMu JisIbHOCTI, JiarpaMu B3a€MOIH (HiarpaMu
MOCJTITOBHOCTEH 1 KOMYHIKAIIi ) Ta IX OMHCIB.

[Iporiec moOYy0BM KOXXKHOI 3 IUX JlarpaM € BiJOOpPaKEHHSIM pe3yJbTaTiB
IPOIIeCy OJIep>KaHHsI MEBHOT YaCTKH 1H(GOpMAIIii MPO BUMOTH /IO CHCTEMH.

JletanbHinie 3 OCOOJMBOCTSMHM BUKOPHCTAHHS MPOIECIB MOOYIOBU Jiarpam
IpereaeHTIB, JiarpaM isUIbHOCTI Ta jiarpaM B3aemoni (y ¢opmi giarpam
MOCJTIIOBHOCTEH 1 KOMYHIKAIIi) JIJIs1 peanizalli etany (OopMyBaHHS Ta aHAII3y BUMOT
00’ €KTHO-OPIEHTOBAHOI TEXHOJIOT1] MPOEKTYBaHHA 1H(QOPMALIMHUX CUCTEM MOKHA

03HAaHOMUTHCH y OCIOHUKY 3 nipoekTyBaHHs IC [7].
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3.2.2 ®dopMyBaHHs Ta aHAJI3 BUMOT 32 JONOMOI0I0 liarpam mnpeueieHTiB

HocBin moka3ye, mo Mozeni (opMyBaHHS Ta aHajididy BHUMOT ITOBHHHI
JOTIOBHIOBATH, a HE 3aMIHIOBATH cIienudikaiii BUMOI MPHUPOJHOI0 MOBOIO (TOOTO
BUMOTH B TEKCTOBOMY TPEICTABJICHHI).

VY upoMy miipo3Aiii He0OX1AHO PO3TISTHYTH OCHOBHE MUTAHHS, K€ HEOOXITHO
3a/1aTl Ha TOYaTKy po3poOKu Oynb-akoi cuctemu: «llJo xouyms ii kopucmyeaui?».
Tyt HEOOX1THO SIKOMOTa JIOKJIQJIHIIIE YSIBUTH J1i KOPUCTYBAYiB 1 PEaKIlII0 CUCTEMH,
OCKUIBKM 1i MOBEAIHKAa 3yMOBJICHAa IXHIMH BUMOramu. [HImIMMH cioBamu, poOoTa
CUCTEMHU 3aJIC)KHTh BiJ] TOTO, K JIO HEl 3BEPTAIOTHCS 1 YOT'O XOUYTh JTOCSATTH.

Miazpamu npeuedenmie (diazpamu eapianmie eukopucmanus, Use Case)
JO3BOJIAIOTH OTPUMATH BiIMIHHE Bi3yaJbHE YSBJIEHHS PO BUMOT'M KOPHCTYBayiB Ta
MOBENIIHKY CHUCTEMH 3 OISy KOpucTyBaua. Jliarpama mperenenTiB po3risaaeThes
SK TOJOBHUH 3acid0 IS TIEPBUHHOI'O MOJCIIOBAHHS JIMHAMIKH CHCTEMH,
BUKOPUCTOBYETHCS ISl 3’ ICYBaHHS BUMOT 3aMOBHHKA JI0 PO3POOJIFOBAHOT CUCTEMH,
dikcarii ux BUMor y Gopmi, sika T03BOJIUTH MPOBOAUTH MOJANBIILY PO3POOKY.

OcHoBHa 171€ B AOCTIPKeHH] i (hopMyBaHH1 PYHKIIIOHAIBHUX BUMOT TOJIATAE B
HAIMCAaHHS 1CTOPIN «3 KUTTA cucteMuy». L1 icTopii gomomararTh chOpMyIIOBaTH
pI3HI 3a7a4l Ta SBJISIIOTH COOOK cyeHapii BUKOPUCTAHHS CUCTEMH — II€ CIieliajibHa
IIOCJIIIOBHICTE 1M 200 B3a€MOI1A MI)K BUKOHABIISIMU 1 CUCTEMOIO.

VY mpouect omucy cCleHapliB HEOOXIIHO 3aJaBaTH MHUTaHHI: «Xmo €
Kopucmysadem cucmemu? HAxi munosi cyenapii eukopucmants cucmemu? Axi yini i
3a0ayi kopucmyeauie?». Takuil MO HA CUCTEMY Habarato OLIbIIE OpPIEHTOBAHMIA
Ha KOPUCTYBayda, HOK HA 3BUYAHUI CITUCOK CUCTEMHHUX BUMOT, 1 JIO3BOJISIE OTPUMATH
BIIMIHHE Bi3yaJIbHE YSBIICHHS PO BUMOTH KOPUCTYBAUiB.

Jiarpama BapiaHTIB BHKOPUCTAHHS € BIANPAaBHOI TOYKOW Yy TIpoOIeci
MOJIETIIOBaHHS Ta MpHU3HAYEHa JJIA OMUCY B3a€MOJIIT MMPOEKTOBAHOI CUCTEMH 3 OyIib-
SKAMM 30BHIIIHIMK a00 BHYTPIINIHIMH O0’€KTaMH — KOPHUCTyBayaMH, I1HIIUMU

CUCTEMaMH TOIIO.
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Jo ckiany niarpaMm BapiaHTiB BUKOpPUCTaHHS BxonATh einemeHTH Use Case
(BapilaHTHU BUKOPHUCTAHHS ), aKTOPH, a TAKOK BITHOCHHU 3aJICKHOCTI, y3araJlbHEHHS Ta
acowiarii. Ak i i giarpamu UML, niarpamu Use Case MOXKYTb BKJIFOYATH TPUMITKA
1 OOMEXXEHHS.

AKmop — 11e poJb, IKy BUKOHY€E KOPUCTYBa4 abo 1HIIIa CUCTEMa, IPU B3aEMOZIT
3 IMPOEKTOBaHOI cucrteMoro. KoxkeH akTtop mae yHikanpHe 1M’s. [IpoekTyBaHHs
JiarpaMy BapiaHTiB BUKOPUCTAHHS PO3MOYMHAETHCS 3 BU3HAYCHHS CITUCKY aKTOPIB.

3aranbHOMPUMHATHM TpaiuHUM MO3HAYCHHSIM aKTOpa Ha JiarpaMax y HOTallii
MoBu UML sBnserbest ¢irypka <«JIpOTSHOT'O YOJIOBIUKA», MiJl SKOH 3alHCyeThCS
000B’s13k0Be 1M’s1 akTOpa (pHC. 3.7, a). AKTOP TaKOK MOXKE 300paXKyBaTHUCS CHUMBOJIOM
NPSIMOKYTHHKA 3 KIIFOUOBUM CIIOBOM <<actor>>, 3anmucaHuM y (opmi CTEpPEOTHUILY
Buiie 3a #oro iM’sm (puc. 3.7, 6). JlomarkoBo B MoBi UML 2.0 momyckaerbes
300paxyBaTu akTopa y (hopmi 3aporoHOBAHOI PO3POOHUKOM MIKTOIPaMU, 30BHIIIHIM
BUIJISI SIKOI, HA JIYMKY CaMoOro poO3pOOHMKA, HAOYHILIE UIOCTPYE XapakTep
BHKOHYBaHOi HUM pouti (puc. 3.7, 8) [5].

HactynmHum etamom miciis BU3HAYEHHS CITUCKY aKTOPIB € BU3HAYCHHS CIHCKY

BapiaHTIB BUKOPUCTAHHS.

<<actor>>
BiasigyBau
iHTepHeT-MmarasmHy
CniepobiTHuK BiaaaneHuni Kopucrysau
a 6 8

Pucynok 3.7 — Bapiantu cuMBOITIB rpadiyHOTO MO3HAYCHHS aKTopa:
@ — y BUTTISII «JIPOTSTHOT'O YOJIOBIYKA»; 6 — Y BUTJISAII IPSIMOKYTHHUKA;
6 —y ¢hopMi MIKTOrpaMHu
Bapianm euxkopucmanna — 1€ KiHIIEBa OJIMHUIIS B3AEMO/II aKTOPA 1 CUCTEMH.
CyKkyIHICTh YCiX BapiaHTIB BUKOPHUCTAHHS MOBHICTIO BU3HAYa€ MOBEIIHKY CHCTEMHU.
KokeH BapiaHT BUKOPHUCTAHHS BIHOCHUTBCS JO NEAKOro akTopa. Take BiTHOMICHHS

O3HayYae, 110 e aKTOop 1HIIIIOE IIeH BapiaHT BUKOPHUCTAHHS.
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3aie)KHO Bl METH BHUKOHAHHSA TMPOIEAYPH PO3PI3HAIOTH TakKl BapiaHTH
BUKOpucTaHus [7, pozaun 10.3]:
— OocHOBHI (0a3oBi) — 3abe3reuyroTh HEOOXINHY (yHKIIOHAIBHICTE I3, 1m0
PO3pOOIIIETHCS;
— JIONOMDKHI — 3a0€3Meuy0Th BUKOHAHHS HEOOX1THUX HAJNAIITYBaHb CUCTEMHU 1 11
oOcyroByBaHHs (HanpuKiIaa, apxiBauis iHGopmaii);
— J0JaTKOBI — 3a0€3MeuyroTh JOJATKOBI 3PYYHOCTI Il KOPHCTyBaya (SK
MIPaBUIIO, PEATI3YIOThCS, SKIIO HE BUMAraloTh CEPHO3HUX BUTPAT SIKUX-HEOYIb
pecypciB Hi IIpU pO3poO1li, Hi IPU EKCILTyaTarii).
3aranpHONPUUHATUM TrpapiyHUM 300pakKEHHSIM BapiaHTy BUKOPUCTAHHS B
Hotauii MmoBu UML e eninc, BcepennHi SKoro abo HIKYE HHOTO 3aMUCYETHCS 1M’y
dopMi psika TekcTy. IM s BUKOPUCTOBYETHCA IS 1IGHTU]IKAIT OKPEMOTO BaplaHTy
BUKOPUCTAHHS, SIKE PEKOMEHAYEThCS (GopMyItoBaTH y (hOopMi 3aKiHUEHOT MTPOMO3HIIii,
10 TOYUHAETHCA, K MPABUIIO, 3 IMEHHHKA a00 Ji€CIoBa.

KomenTap. Komenrap y Mot UML npu3HaueHuil ajis BKIIOYEHHS B MOJENb
JIOBUIBHOI TEKCTOBOI 1H(oOpMalii y ¢Gopmi MPUMITKH, siIka MOKe OyTH IpHUETHAHA O
OJTHOT0 a00 JIEKUIbKOX eleMeHTIB Mojieni. ['padiyHo KOMEHTap Ha yCiX TUIaXx Jlarpam

300paxXyeTbcsl Yy (opMi MNPSIMOKYTHHKA 3 «3arHyTHMM)» IPAaBHUM BEpPXHIM KyTOM

(puc. 3.8).

BMKOHYETBCA 3aBM AN
npuv 3BepHeHHI KNieHTa
Ao cepeicy baHKkomaTy

MNepeeipka MNIH-Koay
KpeauTHOI KapPTKH

Pucynoxk 3.8 — IIpukian komentapiB y moBi UML

BinHomenHnsi acomiamii. Acoriaris € ogauM i3 QyHIaMEHTANBHUX MOHSTH B
moBi UML 1 MOXe BHKOPHCTOBYBATHCS Ha PI3HUX KaHOHIYHHMX Jlarpamax Mpu
noOyaoBi Bi3yanbHuUX Mozeneid. CTOCOBHO JiarpamM BapiaHTIB BHUKOPUCTAHHS
BIJIHOIIIEHHS acolliailii MOXK€ CIY>KMTH TUIbKH JJIS TTO3HAYCHHS B3a€MOJIIi akTopa 3

BapiaHTOM BHUKOPHUCTaHHS Yy BWIJISAlI CYLUIbHOI JiHIL. Po3pi3HsitoTh acorianmii
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CIIpsIMOBaHi (BKa3y€eThCs MPOCTOO CTPUIKOIO Y dhopmi OykBu «V») Ta HE CIPSIMOBaHI
(HampsiM B3a€MOAli akTopa 3 BAapIaHTOM BHUKOPUCTAHHS JJIsl PO3pOOHMKA HE MAae
OPUHLMIOBOrO 3HaueHHdA). [lpukman rpadiuHOro mnpeacTaBiIeHHS BIJHOLIEHHS
COpPSIMOBAHOI 1 HECHPSMOBAHOI acolialii MK aKTOPOM 1 BapiaHTOM BHUKOPUCTaHHS

HaBEJECHO Ha puc. 3.9.

Mepernag cnUcry
ToBapie

BigoBigyead iHTepHeT-marasmHy MeHegep iHTEpHeT-MarasmHy

Pucynok 3.9 — I[Ipukian BiTHOIIIEHHS CIPSIMOBAHOI 1 HECTIPSIMOBAHO1 acoIliamii Mix
aKTOPOM 1 BapiaHTOM BUKOPUCTAHHS

BinHomieHHs1 y3arajibHeHHsl. BigHOIICHHS y3araJbHEHHS NpPH3HAYCHE IS
crenudikariii Toro akTy, 0 OJWH €JIEMEHT MOJEII € CIemiaTbHUM a00 OKpEeMUM
BUITAJIKOM 1HIIIOTO €JIEMEHTY MOojeii. [0lOBHOIO OCOOJIMBICTIO BiJIHOIIIEHHS
y3arajbHEHHS € Te€, 1[0 BOHO MOKE 3B’SI3yBaTH MK COOOIO TUIBKU €JIEMEHTH OHOTO
tuny. ['padiuHO BiHOIIEHHS Yy3arajbHEHHS MMO3HAYA€THCS CYIUIBHOIO JIHIEIO 13

cTpuIKoro y popmi He 3adapOOBaHOTO TPUKYTHHUKA, sIKa BKA3y€ Ha 3arajJbHUNA €JIEMEHT

N

BapiaHT BUKOPUCTaHHA b BapiaHT BUKOPUCTaHHA A Bigsigysau Mokyneus

Mozeni (puc. 3.10).

Onnara ToBapy
KPeauUTHOIO KapTKOIo

OnnaTa TOBapy B
iHTepHeT-mara3uHi

iHTepHeT-marasvHa
(akTop A) (akTop B)

Pucynok 3.10 — Ilpuxnazn rpadgigyHoro 300paskeHHs BIIHOLICHHSI y3araJibHEHHS

BigHomeHHsI BKJIIOYeHHs. BiHOIIEHHS BKJIIOYEHHS MDK JBOMa BaplaHTaMu
BukopuctanHs B MoBl UML € oOkpeMuM BHIaJKOM 3arajbHOrO BIJIHOILIEHHS
3anexHocTi (dependency), sike BU3HadaeTbesd K (opMa B3a€MO3B 3Ky MIXK JIBOMa
€JIeMEHTaMH MOJeNl. 3MIHa OJHOI0 €JIE€MEHTY MOJENl Yy BIJHOIIEHHI 3aJIeKHOCTI

MPU3BOAUTH J0 3MIHU JIEAKOTO 1HILIOTO €IEMEHTY.
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VY 3arajabHOMY BUMAJKY 3aJEXKHICTh € CIIPIMOBAaHUM OIHAPHHUM BiIHOIIEHHSM,
SIKE€ 3B’SI3Y€ MK COOOIO TUIBKH JBa €JIEMEHTH MOJIEI1 — He3ICKHUH 1 3aJICKHUM.

Binnomenns BxioueHHs (include) cnenudikye To ¢akT, 1o Aeskuil BapiaHT
BUKOPHUCTaHHS MICTUTb IMOBEJIHKY, BU3HAUYECHY B IHIIOMY BaplaHTI BUKOPHUCTAHHS.

['padiuHo 1€ BiTHOMICHHS TO3HAYAETHCS SIK BIIHOIICHHS 3aJI€KHOCTI y Gopmi
OYHKTHPHOI JiHIT 3 «V»-00pa3HOI0 CTPLIKOI0, CHPSIMOBAHOIO BiJ 3aJEKHOTO [0
HE3aJIe)KHOTO BaplaHTy BUKOPUCTAHHA. 3aJIeKHHUI BapiaHT BHUKOPUCTAHHS YacTo
HA3MBAIOTh TaKOX 0Oazosum abo Gxuoyaoyum, a HE3ANCKHUN — BKIIOYAEMUM
BapilaHTOM BUKOpUCTaHHSA. [Ipu 1IbOMY JTiHIS 31 CTPUIKOK 00OB’SI3KOBO MO3HAYAETHCS

KIIFOUOBUM CJI0BOM (cTepeoruriom) <<include>> (puc. 3.11).

=<include==
.................. Peectpauia noKynua

DdopmneHHA 3amMoOBNeHH
B iHTEpHEeT-MmarasmHi

3aNemHWiA BapiaHT BUKOPUCTAaHHA He3aneMHWid BapiaHT BMKOPUCTaHHA

Pucynok 3.11 — Ilpuknazn rpadigaoro 300pa>keHHs BiTHOIIIEHHS BKJIIOUCHHS

Binnomennsi posmupennsi. Binnomenns posmupenus (extend) B8 moi UML
TAKO)K € OKPEMHUM BHUIIQJKOM 3arajlbHOr0 BIJHOLIEHHS 3aJ€KHOCTI MDK JBOMa
BapiaHTaMU BUKOPHUCTaHHS. BigHOIIEHHS PO3IIMPEHHS — 1€ CIpsiMOBaHe OiHapHE
BIJTHOLIIEHHSI, 1110 BU3HAYA€ B3a€MO3B 30K OJJHOIO BapiaHTy BUKOPUCTAHHSA 3 JAECSIKUM
IHIIMM ~ BaplaHTOM BHUKOPHUCTAHHS, (YHKI[IOHAJIBbHICTH a00 TMOBEAIHKA SKOIO
3aJIIFOI0THCS TIEPIIUM HE 3aBXKAH, a TUIbKHU MPU BUKOHAHHI JISTKUX JOAATKOBUX YMOB.

['paciuHO 1€ BITHOUIEHHS O3HAYAETHCS SIK BIJHOLICHHS 3aJIEKHOCT1 Y (opMi
MYHKTUPHOI JiHIi 3 «V»-00pa3HoI0 CTPUIKOI0, CIIPSMOBAHOIO BiJl 3aJIEKHOTO BapiaHTy
BUKOPHCTAHHS J10 HE3aJEeKHOTO BapiaHTy BHKopucTaHHs. [Ipu 1mpoMy 3anexHuit
BapiaHT BUKOPUCTAHHS B1JIHOCHO PO3IIMPEHHS HA3UBAETHCS TAKUM, IO PO3UUDIOE, A
HEe3aNeXKHUN — Oazosum abo poswuproganum BapiaHTOM BUKOpucTaHHs. JIiHisS 3i
CTPUIKOIO OOOB’SI3KOBO IO3HAYA€ThCS KJIIOUOBUM CIIOBOM <<extend>>, ske

3anucyeThes y hopmi crepeotuny (puc. 3.12) [5].
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<<gxtend>>

BOHYCHa 3HMMKA
noctiiHoOMY NOKYNLIO

OdopmMmneHHA 3aMOBNEeHHA
B iHTEpHeT-MmarasmHi

He3aNeMHUI BapiaHT BUKOPUCTAHHA 3aNeMHWIA BApIaHT BMKOPUCTAHHA

Pucynok 3.12 — BigHomeHHs! po3MHUPEHHS MIXK BaplaHTaMU BUKOPUCTAHHS

Jloist imrocTpariii 3aCTOCYBaHHSI PO3TIITHYTUX €J1eMEeHTIB rpadiuHoi HOTallli MOBU
UML no6ynyemo niarpamy BapiaHTIB BUKOPUCTAHHS Ha MPHUKIAAl CUCTEMH MIPOJAKY

TOBapiB B iHTepHET-MaraszuHi (puc. 3.13) [5].

Cucrtema npoaaKy ToBapiB y iHTepHeT-marasmHi

Mepernag cnUcky
ToBapiBe

3MiHa CNMCRY
ToBapie

<

Biaeigyeau
iHTepHeT-
MarasvHa

A

3miHa amicTy
KOLLUMKa

OdopmneHHA
3aMOBNIEHHA Ha

NOKYNKY TOBapy

y
<<include>=,”

¥

i * MeHegxep
PeecTtpauin

NOKYnNuA

HapaHHA BoHyCcHOT
IHUMKKN

Mokyneub

Onnara oBpaHoro
TOBapy

Onnara ToBapy
roTiBKOW

Pucynox 3.13 — Horartist giarpamu BUKOpUCTaHHS (TIPEIICICHTIB)

Byxrantep

Onnara ToBapy
KpeaWTHOK KapTHKoo
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B sKOCTI OCHOBHOrO akTopa ONHCYBaHOI CHUCTEMH MOXKHA PO3TISAIATH
BIJ[Bl/lyBaya IHTEpHET-MarasuHy, SKAA MOXKE [MeperyisajgaTd CIUCOK TOBapIB,
PO3MIIIYBAaTH TOBAp Yy BIPTyaJIbHUN KOIIUK 1 3MIHIOBAaTH HOTO BMICT I[LOTO KOIIHUKY.
BiznBigyBau Moxe CTaTh MOKYILIEM, SIKIO BiH NpHUMAa€e pilliIeHHA Npo O0(OpMIICHHS
3aMOBJICHHS Ha KYHiBJIIO OOpaHUX HUM TOBapiB.

[HIIMMU aKTOpaMu JJaHOi CHCTEMH MOXYTh BHCTYNATH MEHEIKEp IHTEPHET-
Maraszuny 1 Oyxranrep. [Ipu npboMmy MEHEIKep MOXe 3MIHIOBATH CIHCOK TOBApIB 1
cnenu(iKyBaTd yMOBH JJisi HaJaHHsS OOHYCHOI 3HWKKH, a Oyxrainrep — mpUiMaTH
IU1aTy 3a BUOpaHUM MOKYIIIIEM TOBap.

Haii6i1p11 3HauyImuM npeneeHToM ISl €l CUCTEMH 1 11 aKTOPIB SBIISIETHCS
npeieieHT 3amMoBJIeHHs1 ToBapiB. /(s HbOro moOyayeMo AOAATKOBY Jliarpamy

MPELEACHTIB, IO MOSCHIOE IICH BapiaHT BUKOpHCTaHHs (puc. 3.14).

Mepernsg katanory Mepernag Kop3uHu
@HHH ToBapy 3@

<--ce¥fen d »

ST -
«extend» 3MiHa KinbKocTi ToBapy
Mokyneub
OchopMNeHHA 3aMOB/IEHHA

«include»
[lofiaTV TOBap B KOP3UHY

Onnara 3aMOBJ/IEHHA

Pucynok 3.14 — Jliarpama BapiaHTiB BUKOPUCTAHHS OCHOBHOT'O MIPEIEACHTY

3aMOBJIICHHSI TOBapiB

JleTanpHuil omuc ycixX Bapialliil JiarpaM BUKOPUCTAHHS HaBEICHHM B PO3Iii

10.3 poGotu [7].
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3.3 IIpoeKkTyBaHHSI JOTiYHOI CTPYKTYPH CHCTEMU

Axmo popMyBaHHS Ta aHaI3 BUMOI IPOEKTYBaHHS — 1€ po3po0Ka BIAMOBIAHOI
KOHIIETITYJIbHOI MOJIeNi, fKa ONMHCY€ YCI MOXJIMBI Ta TPUUHITHI BapiaHTH
PO3B’sI3aHHS 3a/a4, SKi BKa3yOTh, 1[0 TIOBUHHA POOUTH CUCTEMA, TO HPOEKHYB8AHHS
J102IUHOl cmpyKkmypu cucmemu — 11¢ po3poOJICHHS JIOTIYHOI MOJEIl CHCTEMH Yy
BUTJISIII MOJICITI KJIACiB 1 IMAKETIB, SIK1 BKa3yIOTh 3 UOT'0 CKJIAJIA€ThCs cucTeMa. Jloriune

IMPOCKTYBAHHA 1IC HA3UBAKOTh oemanbHum RPOEKmMY6aAHHAM Kaacis.

3.3.1 liarpama kJjaciB

[TonepenHi eTanu NpoOeKTYBaHHS 3a0€3MEYIIIN AaHAJI3 00’ €KTAa NPOEKTYBAHHS
(bopmyBanHa Ta aHami3 BUMOT, iAeHTUdIKaIiss 00’€KTiB). AJie BKe Ha eTarl
imenTrdikamii 00’€KTIB BUMAIbOBYIOThCSA apXITEKTYpHI pUCH MalOyTHBOI CHCTEMH.
[TapanenbHO 3 aHATI30M MTOYMHAETHCS €Tall CTPYKTYPHOTO MPOECKTYBAHHS.

CTpykTypHE Ta apXITeKTypHE NpOeKTyBaHHs (opmyloTh a3y aeramizarii
MIPOEKTYBaHHS. APXITEKTYpHUH CKENET IOMOBHIOETHCS ACTANSAMH — KIIACAMM, IO
3/aTHI peasli30BYBaTH CIEHapii, SIK1 OMKCcaH1 JiarpaMaMu MOC1JOBHOCTI.

Y mpoueci peamizaiii eramy AETaqbHOrO IMPOEKTYBAHHS OPIEHTYIOTHCS Ha
MaKCHUMaJIbHY MATOTOBKY J0 KOJYBaHHS IPOrPaMHOi cuctemu. [IporpamicTi moBuHHI
OTpUMATH JIETaNIbHI IPOEKTHI PIllIEHHS, 110 320e3Mevarh iX MOBHOI0 1H()OPMAITIEIO IS
CTBOPEHHS POTPAMHOTO KOJY.

OynnamentaabHUMU TOHATTAMU OOAII € nmoHATTA Kiacy 1 00’€KTy, a TaKOX
HOro OCHOBHI MPHUHIIUIK: aOCTPaKIlis, IHKAMCYNAIS, MoxiMopdi3M, yCHaaKyBaHHS.
Sk B1IOMO, KJacu MOXYTh 3aCTOCOBYBAaTHCh Ha €Talll aHaji3y IS CKJIaJaHHS
nepeniky 00’ekTiB (rJocapito CUCTEMH) a0 JI aHali3y MpeAMEeTHOI 00iacTi. Ane 111
KJIaCH IOBUHH1 OYTH JI€Taji30BaHil 10 OAHOr0 ad0 KUIbKOX MPOEKTHUX KJIAaciB Ha eTarll
JETAIbHOTO MPOEKTyBaHHA. Ll moTpeba BUKIMKaHA BIICYTHICTIO Y KJIACIB Ha €Talll

aHai3y MOBHOI'0 Ha0Opy aTpUOYTIB Ta OMeparii.
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TakuM 4MHOM, OCHOBHUMH OYZA1BEIbHUMHU 0JIOKaMU JI€TAIBHOI'O IPOEKTYBAHHS
€ kaacu. Pe3ynpTaT eraiy JeTaJlbHOTO MPOEKTYBaHHs MMOBUHEH OyTH Bi10OpakeHHUH
aiarpaMaMu KiaciB (IO MICTATh ONMC BCIX oOmepamniid Ta arpuOyTiB KiaciB), SKi
MPU3HAYEH] JJI1 CTATUYHOTO MOJIEIIOBAHHS 00’ €KTIB.

JiarpamMa KJjiaciB ONUCY€ TUIM OO’€KTIB CHCTEMH 1 PI3HOTO POAY CTaTUYHI
BIJIHOIIIEHHS], SIKI ICHYIOTh MK HUMH. Ha glarpamax kjaciB BiOoOpaKarOThCsl TaKOX
BJIACTUBOCTI, omepallii Ta oOMeKEHHs KaciB, sSKi HAKJIAJalOThCA Ha 3B 530K MiX
00’ eKTaMHu.

Jiarpama kiaciB He MICTUTh 1H(GOpMaILii PO YacoBi acreKTH (PYHKI[IOHYBaHHS
cucreMu. BoHa npu3HaueHa Juist IpeiCTaBICHHs! TUIbKY CTaTUYHOI CTPYKTYPH MO
CHUCTEMH B TepMiHaxX 0a30BUX Oy/iBENbHUX OJIOKIB 1 BITHOCHH MK HUMHU. Jlo pemtu
IHIIMX CTPYKTYPHUX Jilarpam HaJle:KaTh J1arpaMy KOMIIOHEHTIB 1 pO3rOpTaHHS.

JiarpamMa KJjaciB MOXKE€ MICTUTHM HACTYIIHI CYTHOCTI: KJacH, BiJIHOIIEHHS
(3a7eKHOCTI, y3arajJbHEHHs, acoliaiii, Koomeparii), i1HTeppencu, KOMeHTapi,

O0OMEXCHHSI, ITAKETH, IMACUCTEMH.

2.3.1.1 OcHOBHIi ej1eMeHTH JiarpaM KJIaciB

00'exm — 11€ fiesika CYTHICTh PEaIbHOTO CBITY a00 KOHIIENTYyalibHa (a0CTpaKkTHA)
cyTHicTh. [IpukianamMu 00'€eKTIB MOXKYTh CIY>KUTH OyAuHOK Ne5 mo Bynuui ["orons,
cniBpoOiTHUK (ipmu Crenan XOMEHKO, Ball KOMIT'IOTep abo IMIOCh aOCTpakTHE:
MaTreMaTuyHa (opMyIia, TOproBe 3aMoBiIeHHS HoMmep 123654, GaHKIBCHKHUI paxyHOK
xiieara Crermana XoMmenka. O0'ekT Ma€ 4ITKI IIEBHI MEXXI1 1 3HAYEHHS JUIT CUCTEMH 1
XapaKTEPU3y€EThCSI CTAHOM, MTOBEAIHKOIO 1 1H/IUB1IYaIbHICTIO.

Cmamn 06'ekmy — 11€ 0JIHa 3 YMOB, B sIKiii BiH MOKe 3HaxoauTucs. CTaH 3a3BUyai
3MIHIOETHCS 3 YacOM 1 XapaKTEepPU3YEThCS HAaOOPOM BIIACTUBOCTEH, SIKI HA3UBAIOTHCSA
atpuOyramu. Hanpukias, nokymnelb BU3HAYAETHCS HOro iM'aM, aJipecoro, TeaedOHOM,

AaTOK0 HAPOAKCHHA.
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Ilogeoinka BU3HAYae, SIK 00'€KT pearye Ha 3alUTH 1HIIUX OO'€KTIB 1 10 MOXKE
pobutu BiH caM. [loBeliHKa XapakTepusyeTbes ornepaiisiMu o0'ekty. Hampukian,
MOKYTIEI[b MOXE JOJaTH TOBap B KOIIWK, MEpEriisgaTH Karajor, BUIydaTH TOBap 3
KOIITHUKY.

Sk mpaBuiio, B cucTeMi icHye 6e311i4 00'€KTiB, AKi MalOTh OJJHAKOBY MOBEAIHKY,
NpUMalOTh OJHAKOBI cTaHu. Hampuknaza, cmiBpoOITHUKH (ipMu, KX MOXe OyTu
JIEKITbKa JECATKIB, 1 JaHl MPO SKUX MICTAThCA Yy 0asl JaHWX, MArOTh OJHAKOBI
aTpuOyTH (3 pI3HUMH 3HAYCHHSAMH ITUX aTPUOYTIB) — MPi3BHUILIE, IM'sl, IO OATHKOBI, JaTy
HApOJDKEHHS, MOCcaay TOIIO, a TaKOoX MOXYTh MAaTH CXO0XYy HoBemiHKy. Jlis
yrpyIyBaHHs 00'€KTIB BUKOPUCTOBYIOTHCS KIIACH.

Knac — 1ue iMeHOBaHMM ONMUC CYKYMHOCTI (Tpymu) O0’€KTIB 13 3araJlbHUMU
BJIACTUBOCTSIMU (aTpuOyTamMu), OAHAKOBOI TOBEIIHKOIO (OIepailisiMi) Ta TUIIAMU
BIJIHOIIIEHb, CIIOCO0IB AOCTYMY A0 JaHUX 1 METOJIIB, 3B’ I3KaMHU 1 CEMAaHTHUKOIO.

Koxen knac € maOjaoHOM i CTBOPEHHS 00'€KTy. A KOXEH O00'€eKT — Iie
eK3eMIULIp Kiacy. BaxinBo mam'ataTtH, 0 KOXKEH 00'€KT MOXe OyTH €K3eMILUISIPOM
TIIBKA OHOTO Kiacy. KokeH 00'€KT Mae CBOIO 1HIMBITYalbHICTh, sIKa Tependadae
HAsSBHICTh Y HHOTO YHIKAJIBLHOTO IMEHI, 110 BIAPI3HIETHCS Bl IMEH 1HIIMX MOXJIMBUX
00'€KTIB TOT'O X KJIACy.

CrocoBHo Hamoro Internet-marasuHy MoO)KHa 3rpyIyBaTH CIIBPOOITHUKIB
MarasuHy, OIHMCaBIIY 3arajbHui 1l HuX kiac CniBpo6iTHuK. O0'€KT 1IbOTO Kilacy,
Hanpukiaa, CtemaH XOMEHKO, MOXKE BKJIIOYATH Taky iHdopMaliro: iMm's, aapeca,
nocaja, po3mip 3apo0iTHOT MIaTH, KPIM TOTO 1€l 00'€KT MOYKE BUMTH y BIIYCTKY.

VY voranii UML rpagiuHo ki1ac 300paxkyeTbCsl y BUIIISIAL NIPSIMOKYTHHKA, SKUN
JOJJaTKOBO MOKE OYTHM PO3AUICHHM TOpPU30HTAIILHMMHM JIIHISIMU Ha TPHU CEKUIi, SKi
MICTATH 1M’ KJIacy, aTpuOyTH (3MiHHI1) 1 onepanii (Meroau). IM’s Kiacy yHIKaJlbHE B
MeXaxX TaKeTy, BKa3ye€ThCS MO IEHTPY B TEPIIid BEPXHIA CEKIlil MPSIMOKYTHUKA

HAIiBKUPHUM IIPU(TOM 13 3arosioBHOi OykBH (puc. 3.15).



70

Nmsa_knacca ToBap KnueHr
+ATpMbyTK Knacy +igeHTUdiKaTop +im's
+Onepauii knacy() tHa3sa #aapec

+"""Ha #TenedoH

+Micue3Haxo4AKeHHA -Koq
+a0a8atu()
+3MiHMUTK()
+BUAANUTH()

Pucynok 3.15 — I'padiune 300paxeHHs ki1acy 1 00'€KTiB

Ha3Bu kiaciB BUOMPAIOTHCS BIAMOBITHO 1O MOHATH IpenMeTHoi obrnacti. Lle
NMOBMHEH OyTH IMEHHHMK a0O0 CJIOBOCIIOJIYYE€HHS B OJIHHMHI, M0 HAWUTOYHIIIE
xapakTtepusye npeamet. Kiiac moBUHEH onucyBaTH TUIBKU OJHY CYTHICTb. IM's Kiacy
MOJKe OyTH HPOCTHM, 5K II¢ ITOKa3aHO Ha pUCYHKY 3.15, abo ckimanenum (puc. 3.16).
Cknazene iM'st KJlacy CKJIAJA€eThCsl 3 CaMOro IMEHI Kjacy Ta 3 IMEH1 MakKery, SIKOMY
HaJICXUTh KJac, PO3JAUICHHUX JBOKpamkor. IM'a kiacy mae OyTHM YHIKaJIbHUM

ycepeaunHi Makery.

Im'aMNakery::Im'aKnacy

Pucynok 3.16 — Cxnazgene iM'st kiacy

CrximazmeHe iM's 00'€KTy TaKOXK CKJIQJA€ThCs 3 IMEHI 00'€KTy Ta iMEHI Kiacy,
po3aiIeHUX JBOKpamnkow. OO0'eKT Moke OyTH aHOHIMHHUM, SIKIIO HEBIOME HOro
cupasxHe iM'a. Toal Ha npiarpami 00'eKT 300paxkyeTbes 3 IM'SIM, SIKE€ CKJIAJA€ThCS 3
JIBOKpANKH Ta IMEH1 KJIacy, SKOMY HaJeXHUTh 00'€KT. SIKIIO BUKOPUCTOBYETHCS JTOKH
HEBIJIOMUH KJIac, €K3EMIUIIPOM SKOTO € 00'€KT, TO 300paxaeThes iM'st 00'€KTY MiCIIs
SAKOTO WJae NBOKpamkKa Ta IM’s HEBiIOMOro kmacy. Takuii 00'€KT Ha3MBAETHCS
«cuporowoy» (puc. 3.17).

Im'a006'ekTy: IMm'aKnacy :Im'aKnacy Im'a006'ekTy2
CknafeHe iM's AHOHIMHWIA 0BbEKT OOBbEKT-"CHpoTa"

Pucynok 3.17 — ImenyBanHs 00'€KTiB
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2.3.1.2 BusiBJiIeHHA KJIaciB

BusBieHHs KjaciB MOXHa pO3MOYaTH 3 BUBYEHHS MOTOKY NOA1A. IMEeHHUKH B
OIKCI IILOT'O MOTOKY MOXYTh BUSIBUTHUCS A1OBOIO 0CO0010, KIIaCOM, aTpHOyTOM KJlacy
a00 BUpa30M, 110 HE € Hi IHOBOIO 0CO00I0, Hi KJIacOM, Hi aTpuOyTOM KJIacy.

Axmo B X0/l MPOEKTYBAaHHA CHCTEMH BXXe Oynu moOy/loBaHi Jaiarpamu
B3a€MOJI1i, TO, MepeJ TUM, SIK IPUCTYIIATU J0 MOOYIOBH JiarpaM KJaciB, MOITyKanWTe
Ha [MX Jiarpamax cxoxi o0'ektu. Hanpukmiaz, sSKIo Ha aiarpami MOCIiI0BHOCTI, 110
onucye ohopmieHHs 3aMoBJieHHs1 o0'ekTamu IBaHOBHM 1 IleTpoBuM 3 OHAKOBUMU
BJIACTUBOCTMHU (IM'sl, paXyHOK y OaHKY TOILI0), TO B CUCTEM] TOBUHEH 3'SIBUTUCS KJ1aC
3 iM'sm [lokyneus, sikuii Oyzae mabiaonoMm o0'ektiB [BanoBa 1 [leTposa.

Hesxi knmacu OyAyTh BHSIBIEHI HPH PO3IJISAI TPhOX CTEPEOTHINIB: CYTHICTb
(entity), mexa (boundary) ta ympasuinHs (control). Bxke po3rismanuck CTepeoTUIN
CTEpEOTUIIaMH BiJTHONICHb Ha Jllarpamax mperneacHTiB. Tol *e MPUHIIMIT CTBOPEHHS
HOBOT'O TUITy HAa OCHOBI BXK€ ICHYIOUOT'0 3aCTOCOBY€ETHCS 1 AJIs KIIACiB.

Cmepeomun — 1€ MeXaHi3M, 110 JI03BOJISIE€ PO3IAUITH KIJIACH 32 KAaTETOPISIMHU.
Bin BUKOpPUCTOBY€THCS JIsi CTBOPEHHS HOBOT'O THUIY €JIEMEHTY, B JAHOMY BHITJIKY
HOBOTO TUIy KJjacy. Hampukinaj, sKio HeoOX1IHO BUAUIMTU YC1 eKpaHHI (opMH B
Mojaenm, s 1poro Tpeda crBoputh ctepeorun Form (dopma). Crepeorunu
JOTIOMAraroTh Kpare 3p03yMITH BIJMOBIIAIBHICTh KOXKHOTO Ki1acy B mozeni. B UML
JUTSL LbOTO 3aCTOCOBYIOTh TPU OCHOBHI CTaHIAPTHI BUAM CTEPEOTHUINIB KJIACIB: KIacH-
CYTHOCTI, TPaHUYHI KJIACH Ta YIPABJIAIOUl KJIACH.

Knac-cymnicme  mictuth  iHQOpMaIio, sKa 30epiraeTbCs  MOCTIHHO.
BukopucToBYIOTBECS Taki KJIacw sl MOJCTIOBAHHS JaHUX 1 TOBEMIHKUA 3 JOBTUM
KUTTEBUM LUKIOM. BOHM MOXYTh MNpEeACTABIATH 1HOOPMAINIO TPO MPEAMETHY
o0nacTh, a MOXYTh MPEACTABIATH €JeMEeHTH camoi cuctemu. Yacto Oynyuu
aOCTpakIisIMd TIPeAMETHOI 00JIacTi, BOHM MAalOTh HAWOULIbIIE 3HAYCHHS IS
KOpHCTYBaua, TOMY B iX Ha3BaX 3aCTOCOBYIOTHCS TEPMIHM MPEIMETHOI 00JAaCTi.
[To3HayaroTbesl  KJIACH-CYTHOCTI CTepeoTHnoM <<entity>> abo crheuiajJbHOI0

nikrorpamoro (puc. 3.18, a).
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«entity» «boundary» «COoNtrols»
Classl Class2 Class3
O O O
Classl Class2 Class3
a) 6) 8)

Pucynok 3.18 — [lo3HaueHHs KJ1aciB-CTEPEOTHIIIB

I'panuunumu Knacamu Ha3UBAIOTHCS KJIACH, PO3TAIIOBAHI HA MEX1 CUCTEMHU 31
BCIM 1HIITUM CBITOM, BOHM 3a0€3ME€UyIOTh B3a€MOJIIF0 MK JOBKULISM 1 BHYTPIITHIMU
€JIEMEHTaMH CHUCTEMH.

JIns BUSIBIGHHSI TpPaHWUYHUX KJIAciB HEOOXIJHO JOCIHIKYBAaTH Jiarpamu
BaplaHTIB BUKOPUCTaHHs. J[J1s1 KOXKHOI B3a€MOJI1T MiXK aKTOPOM 1 MpeleIeHTOM Tpeda
CTBOPUTH X04a O OJIMH T'paHUYHHUM Kjac. SKiio Bl J1i0B1 0COOM IHIIIIOIOTH OJIUH
MIPEIEICHT, TO BOHU MOXYTh 3aCTOCOBYBATH OJHMH 3arajbHUN TPaHUYHUN Kiac IS
B3aeMOJli 3 cucTemMor. Ilo3HayaroTbCcsl TpaHUYHI KJacu IM'SIM  CTEPEOTHILY
<<boundary>> a0o0 crieniaabHO0 MKTOrpamMoro (uB. puc. 3.18, 6).

Ynpaenawuuii knac BianoBimae 3a KOOpAWHAIIO i 1HMMX KiaciB. BoHu
CIyXaTh JUIS MOJICIIOBAHHS IIOCIITOBHOI TOBEIIHKH OJHOrO a0o0 JCKUIBKOX
NPEIEe/IeHTIB 1 KOOPAWHAIllT MO/, 1110 Peai30BYIOTh 3aKJIaJieHy B HUX IOBEIIHKY.
[To3HayaroTbest ynpaBigOvi KJIacu iM'siM cTepeoTuny <<control>> abo cremiaibHO0
mikrTorpamoro (auB. puc. 3.18, ).

VYnpapnsitouuii Kjiac Aeyerye BIAMOBIIAILHOCTI 1HITUM Ki1acaMm. CaM BIH MOXKe
OTPUMYBATH MaJO MOBiIOMJIEHb, ale IOCHIATH iX MHOXMHY. MOro Ha3HBAIOTh
KJIacCOM-MEHeKepoM. BiH 3amyckae albTepHATUBHI MMOTOKHU 1 3HAE, SIK MOCTYIUTHU B
pa3si nomunku. Ha mnouyaTkoBoMy erami NpPOEKTYBAaHHS YIPaBISAOYl KJIacu
CTBOPIOIOTHCA I KOXKHOI TapW  aKTOp-TIPEIEACHT, Hajamxl BOHHU MOXKYTh
00'eTHYBaTHUCS, PO3ILIATUCS A00 BUKITIOYATHCS.

Posrmstnemo crienapiit OdopmiteHHsI 3aMOBIICHHSI, SIKE € BHYTPIIIHIM MTOTOKOM

JUISL IPEeICHTY 3aMOBJIEHHS ToBapy. OnuieMo Horo KIiiacH.
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Ileti creHapiii 703BOJISIE TOKYMIIEBI O(QOPMUTH 3aMOBJIEHHS 3 KOIIHUKY 1
IPOBECTH OIUIATY 3 BUKOPUCTAHHSIM OaHKIBCHKOI KapTu. [lokymelb, 3HaXOAIYUCH Y
CBOEMY KYHIBEJIbHOMY KOUIMKY, MPUNHSABIIM PIIIEHHS PO TE€, 110 BiH TOTOBUU
3poOuTH 3aMOBJIeHHS B Internet- Marazui, Bubupae onuiro «OpopMHUTH 3aMOBIEHHS».
3anyckaetbest cueHapii Odopmienns 3amMoBJjieHHsi. KopucTyBau NOBHHEH Ha
cnierianbHIA GopMi BHECTH CBOI OCOOMCTI JaHi, MIATBEPIUTH 3aMOBJICHHS a0o Hi, 1
3poOWTH OIUIaTy, TOTIM OTPUMATH MJITBEPIKEHHS 3aMOBJEHHSA. Y CHCTEMI
3'SIBJISIETHCS] HOBUIM 00'€EKT — 3aMOBJICHHS TTOKYIILIS.

Heob6xigHo BuOpaTtu xo4a O 0JMH I'PaHUYHUM KJ1ac, SIKUM 31HCHIOE 3B'SI30K MK
niioBoro ocodoro Ilokynennb Ta nogaTkoBuM npeteaeHToM OpopMuTH 3aMOBJIEHHS.
Haseemo iioro Odopmirennsi3amoniennsi(PlaceOrder). Llei knac 3Hae, siKi ToBapH
1 B SIK1il KUIBKOCT1 OYJIM B KOIIMKY MOKYIIIS, X TpeOa nepeHecTH B 3aMOBIIEHHS. Takox
1el KJac MOXKe 3HaTH, MOPOXKHIN KOIIMK MOKYIILS YH Hi, 1, IKIIO KOIIHUK MOPOXKHIM, TO
BUBECTH IPO 1I€ BIAMOBIIHE MMOBIIOMJICHHS.

Jlnst Toro o0 3poOUTH 3aMOBJIEHHS, MOKYIIELb TIOBUHEH BBECTH CBOI OCOOUCTI
JlaH1, eJIEKTPOHHY aJipecy, TeNe(oH 1 TaHi KPSTUTHOI KapTKU. [[71s1 ux 1miyield BBEIeMo
me oauH kinac BBeaenHsiOcoouctux/lanux (EnterPersonallnformation). ITicis
TOrO SIK BUOpaHi TOBapu 1 BBelIEeHa ocobucTa iHGOpMAIlis MOKYIIS, 3aJUIIAE€ThCS
TITBKU TIEPEBIPUTH JCTall 3aMOBJICHHS 1 MOTOAUTHUCS 3 HUMHU ud Hi. Jlns 1iei mii
BBenemo kiac IlepeBipka/lerasneii3amoBiaennsi (ConfirmOrder). Hapemri, konu
MOKYTElb 3aBEPIIUTh OPOPMIICHHS 3aMOBJICHHS, TO Ha €KpaHi BiH M00AYUTh HOMEP
3aMOBJICHHS 1 TJTBEP/KEHHS, 1[0 3aMOBJICHHS TOCJIaHe MOKYIIIEBI HA €JIEKTPOHHY
anapecy. [nsi BUKOHaHHS WX MPELENEHTIB CTBOPUMO 1€ OJWH TPaHUYHUN Kiac
HigrBepaxennsa3amosJiienns (OrderConfirmation).

CTBOpUMO OJIMH YIPABIAIOYUN KJacC, SIKUU PO3MOAUISATUME OOOB'S3KH I1HIIHUX
KJIaCiB 1 BUKJIMKATUME 1X orepallii mpy BUKOHAHHI IILOT0 clieHapito. Hassemo 11eit kiac
MenemxkepOdopminenna3damoniienns (PlaceOrderManager).

Bubip knaciB-cytHocTel. Y cueHapii OdopMieHHs 3aMOBJIeHHS HICTHCS TIPO
HOKYIIs, 3aMOBJIcHH 1 ToBapu. CTBopuMO Kiacu-cyTHocTi Ilokymens (Customer),

3amoBienHsi (Order), Tomap (Item). MoxiauBo, MmO B XOJI IOJAIBIIOTO
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MIPOCKTYBaHHs SIKICh HOB1 Kjiacu OyayTh JOoAaHl IS LIbOIO CIIEHapilo, a SIKICh,
HaBIIAKH, 3 Ii€1 giarpamMu Oy 1yTh BUJTYYEHI.

CrtBopuMoO yci i kjacu Ha jgiarpami kiaciB (puc. 3.19). Kpame BukoHyBaTH
JiarpaMu KJIaciB 1 B3a€MOJIi Bipa3y 3 HalMCaMH aHTJIIHCHKOIO MOBOIO, OCKIIBKH ITi
miarpamu Hajasi OyayTh OpaTH y4acThb B TEHEpallii IporpaMHOro KOy CUCTEMU. SIKIII0
iX BUKOHYBaTH YKpPaiHCHKOIO MOBOIO, TO 3T€HEPOBAHHUIA KOl YTPHUMYBAaTHUME iMEHA B
KUPWIHLIL, 1 IJIS TOJIaJIbIIOr0 BUKOPUCTAHHS IPOrPaMHOIr0 KOy TaKi iIMEeHa HEOOX1THO

BCl 3aMIHHUTH.

PlaceOrder EnterPersonallnformation ConfirmOrder

OrderConfirmation PlaceOrderManager

Iltem Order Customer

Pucynok 3.19 — Jliarpama knacis cueHapito OQopMIIeHHS 3aMOBJICHHS

[TpucBoimo kmacam oauH i3 crepeotuniB UML (texcToBi abo rpadiuni). Ilicns
MPUBJIACHEHHS KJIacaM CTEpPEOTHINIB iX 30BHILIHIN BUIIIAA 3MIHUTHCS. [lopsa 3 iM'sasm

KJIacy 3'IBUTHCS IM'sl CTEPEOTHILY, po3MillleHe B KyTOBi 1ykku (puc. 3.20).

«boundary» «boundary» «boundary»
PlaceOrder EnterPersonalinformation| |ConfirmOrder

«boundary» «control»
OrderConfirmation PlaceOrderManager
«entity» «entity» «entity»

Item Order Customer

Pucynok 3.20 — [[iarpama KiaciB i3 CTepeOTHIIAMH
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2.3.1.3 ATpulyTH Ta onepauii KJiacis

Mexanizm iHKancymanii B UML  peami3dyerbcsi 3a paxyHOK 00'€eIHaHHS
BJIACTUBOCTEH 1 MOBEIHKU B OJHOMY 00'€kTi. BaacTUBOCTI 00'€KTy ONMUCYIOThCS 32
JOTIOMOT'0I0  aTpHOYTIB KJIACy, JIO0 SKOTO BiJHOCHUTHCS OO'€KT, a TIOBEAIHKA —
orepariisiMi Kiacy.

Ha npsMokyTHHUKY Kiacy aTpuOyTH OMUCYIOTHCS B APYTid CeKii mia im'sim, a
oreparlii — B TpeTiH, i aTpudyTamu.

ATpuOYT KJ1acy CIIyKUTh JJIsl IPEACTaBICHHS OKPEMOI BIACTUBOCTI 200 O3HAKH,
dKa € 3arajbHOI0 MJis yciX OO0'€KTIB IbOro Kiacy. ATpUOYTH, TaKUM YHHOM,
BU3HAYAIOTh CTPYKTYPY KJIacy.

Ampuodym — 3MICTOBHA XapaKTEPUCTHKA KJIacy, 110 OMKUCYE Oe3114 3HAUYEHb, SIKI
MOXXYTh TpPUHAMaTH OKpeMi O00'€eKTH IhOro Kiacy. YciM arpuOyram wmae OyTh
PHUCBOEHE JIESKE 3HAUCHHS.

Koxxnomy atpubyTy Kjacy BIAIOBIa€ OKPEMHIl PSIOK TEKCTY, KU MOXe
CKJIQZIaTUCS 3 KBAaHTOpa BUIUMOCTI, IMEH1, KPaTHOCTI, TUITy 3HAYEHb aTpUOyTy 1 HOTO
MOYaTKOBOI'O 3HAYCHHSI:
<KBAaHTOP BHIMMOCTI> <iM’#> [KpaTHICTh|: <THI>=<M0YaTKOBE 3HAYCHHI>
{BJIACTHBICTD}

KBaHTOp BUAUMOCTI MOKE MPUITMATH OJJHE 3 TAKUX 3HAYEHbD:

— CHMBOII «+» — 3aranbHofgoctynHuii (Public), arpubyT noctynHuit abo BuauMuii

3 OyZIb-SKOr'0 1HIIOrO KJIacy NakKeTy, B SIKOMY BU3HAU€HA Jllarpama;

— CHUMBOII «@#» — 3axuiienuit (Protected), arpubyT HenocTynHuii a00 HEBUAUMUN

JUISl yCiX KJIaciB, 3@ BUHATKOM IJKJIACIB I[bOTO KJacy;

— CUMBOJ «—» — 3akputuii (Private), atpuOyT HemocTynHUN a00 HEBUAHUMN IS
yCIX KJIaciB 0€3 BUKJIIOUCHHS;
— cuMBoOJ «~» — naketHui (Package), arpulyT HenoCTynHUM a00 HEBUIUMUM JJIs1

YCiX KJIaciB 3a MeEXaMu I[NIAKCTy, B AKOMY BHU3HAUCHUN KJIaC-BJIACHUK ObOro

aTpuOyTy.



76

Im’s  ampubymy € TEKCTOBUM PSIKOM, SKUH BUKOPUCTOBYETHCA SIK
171eHTH(IKaTOp BIAMOBIAHOTO aTpUOYTY 1 TOMY Ma€e OyTH YHIKAJIBHUM B MEXKaX IIbOTO
KJIacy.

Kpamnicmse ampubymy XapakTepuszye 3arajbHy KUIbKICTh KOHKPETHHX
aTpuOYTIB 1[LOTO THILY, 1110 BXOASATH 0 CKiaay okpemoro kiacy. Hanpuknan: 0..1 —
HyJb a00 onwH; 2..* — nBa abo Outkmie; 2..5 — 2,3,4 abo 5; * — Oyap-sSKe MO3UTHUBHE
9HUCIIO 00 HYJIb.

Tun ampubymy € BHpPa30M, CEMaHTHKA SKOTO OOYMOBJICHA JESKAM THUIIOM
JaHuX, BU3HAYeHUM Yy mnakeri «Tunu nganux» MmoBu UML abo caMum po3poOHUKOM.
Tun arpubyTy MOKE BHM3HAYAETHCS 3aJEKHO B MOBH MPOTPAMyBaHHSA, SKY
nepeadavyaeThCsl BUKOPUCTATH ISl peatizarlii miei Mmojaeni. SKmo aTpudyToM Kiacy
BUCTYNA€E 1HIIUNA KJIac, TO TUIIOM aTpuOyTy Oy/e 1eH kiaac. Y npocTOMY BHUITAJIKy THII
aTpuOyTy BKa3y€ThCS PSIIKOM TEKCTY, III0 Ma€ OCMHUCIICHE 3HAYCHHS B MEXKaX IMaKeTy
a00 MojeTl, 10 SKUX BITHOCHUTHLCS JTAaHWH Kjac.

Hanpuknan, arpuOyt item knacy 3amoiieHHs: (Order) mae OyTH €K3EMIUISIPOM

kiacy Tosap (Item). st iHmmx aTpuOyTiB 3a1aM0 CTaHAApTHI TUIH (puc. 3.21).

«wentity»
Order

#code: String
+firstName: String
+phoneName: String
+Email: String
+item[1..%]

+total: Float

+createOrder()
+finditems(): item

Pucynok 3.21 — Tunu atpudytiB kiacy Order

Ilouamkoge 3HaueHHs CIOYXUTh JJI1 3aBAAaHHA I[IOYAaTKOBOTO 3HAYCHHS
BIJIMIOBITHOTO aTpUOyTy B MOMEHT CTBOPEHHS OKPEMOT0 €K3eMILIsIpa Kiacy.

Onepauiero a60 Memodom Kiacy Ha3UBAETHCS IMEHOBAHA MOCITYTa, Ky MOXKHA
3aMpOCUTH Y OYAb-SIKOTO 00’ €KTY 11bOT0 Kiacy. CyKyImHICTh omepalliii XapakTepusye

(byHKITIOHAIbHUHN aCTIeKT MOBEIHKH KJIacy.
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Onmnepartiii KJ1acy BU3HAYAIOTHCS B PO3/LIII, SIKUW pPO3TAIIOBAHUN HUXKYE PO3JLTY
3 aTpuOyTamu. KoxHiii orepariii KJ1acy BiJIIOBIIa€ OKPEMUH PSJIOK TEKCTY, SIKUNA MOXKE
CKJIaZlaTUCsl 3 KBAaHTOpa BHJIMMOCTI, 1IMEHI, CIHMCKY MapaMeTpiB omneparii, THIY,
MOBEPHEHOT0 OMNEpaIli€ro 3HAUCHHS:
<KBAHTOP BHIMMOCTI> <iM’#> (CHHCOK mapaMeTpiB): <THN TOBEPHEHOIO
3HAYEHHA™> ={BJIACTUBICTb}

[IpaBmiia 3aBgaHHS KBaHTOpAa BHJMMOCTI 1 iIMEHI omepallii aHaJdoriuHi ix
BU3HAYEHHIO JIJIT aTpUOYTIB.

Cnucox napamempié € TIEPEIIKOM PO3JIUICHUX KOMOK (OopMallbHUX
napaMmeTpiB, KOKEH 3 SIKUX MOXE€ OyTH MPEACTABICHUN B TAKOMY BUII:
<Buj mnapamerpa> <imM’s mnapamMerpa>: <BHMpa3 THNY>=< 3HA4YeHHS 3a
3aMOBYEHHSIM>,

e 6uo napamempa — OJHE 3 KIIFOYOBHUX CJIiB: iN, out abo inout;

iMm’a napamempa — 1i1IeHTUPIKATOP BIAMOBIAHOTO (POPMATBLHOTO MApAMETPA;

8Upa3 muny € 3aJ€KHOI0 B1J] KOHKPETHOI MOBH MPOTpaMyBaHHS CIIeU(IKAIIIEI0
THUITY IOBEPHEHOTO 3HAYEHHS /TSI BiMOBIAHOTO (POPMaIBLHOTO MTapaMeTpa;

3HAYeHHS 3a 3AMOGYEHHAM Yy 3arallbHOMY BHUMAJKY € BUPA30M JUIsl 3HAUYCHHS
dbopManpHOTO TapameTpa, CHUHTAKCUC SKOTO 3aJIeKUTh BiJl KOHKPETHOI MOBU
IpOrpaMyBaHHS.

Bupaz muny nosepnenoco 3mnauenHsi € 3aJSKHOI BIJI MOBH peajizarii
cnenu@ikamielo THUIMIB 3HAYE€Hb MapaMeTpiB, sKI MOBEPTAIOTHCS 00 €KTOM Micis
BUKOHAHHS BIAMOBIHOI Omeparti.

Bracmugicms ¢y uTh JUIsl BKa31BKM 3HAYEHb BJIACTUBOCTEH, SIKI MOXKYTh OyTH
3aCTOCOBaHI1 J0 I[LOTO €JIEMEHTY.

Jiarpama KiaciB 3 JEIKMMHU ONEpalisiMU aTpuOyTamMu 1 CTEpEOTHIAMHU
BUTJISIIATHME TaK, K TOKa3aHO Ha pwuc. 3.22. Hampuknan, Ha miarpami Kiacy
OdopmieHHs 3aMOBJIEHHS TIepIIIe MMOBIAOMIICHHS mocuiaeThes 00'exty PlaceOrder.
[le#t 00'eKT MOBUHHMI YMITU 3amycKaTH O()OpPMIICHHS 3aMOBJICHHS, SIKIO KOIIUK HE

HOPOXHIM, TOMY JIsI HROI'O CTBOPHJIM BiAMOBIAHY onepairito placeOrder().
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«boundary» «boundary» «boundary»
PlaceOrder EnterPersonallinformation ConfirmOrder
+placeCrder() +enterPersonalinformation() | | +saveDetals()
+confirmOrder()
«boundarys» «Controls»
OrderConfirmation PlaceOrderManager
+displayOrder(order: Order) +placeOrder()
wentity = wentity» wentitys»
Item Order Customer
#productCode #code
+productName +firstName
+size +phoneName
+price +Email
+item[1..7]
#getitem
g 0 +total
+createOrder()
+finditems()

Pucynok 3.22 — Jliarpama kiaciB 3 onepanisiMi Ta aTpu0yTamu

Jiis kmacy EnterPersonallnformation crBopwim BimmoBigHy ormepartito
enterPersonallnformation() 3 mOBIAOMIIEHHS, IO TOCHIAETHCS  00'€KTOM
PlaceOrder, a He 3 Takoro mopigomieHHs, 110 nocuiaerbes Moxkynmem. [{ist mokyrgs
IIc TIOB1IOMJICHHSI O3Hauae 3amoBHeHHsS moiiB gopmu. Y kiaac OrderConfirmation

nonanu onepaiiito displayOrder(), crBopuBiuu ii 3 moBigomiaeHHs «display order».

2.3.1.4 BigHOLIIEHHA MiXK KJIacaMu

s Toro mo0 BUSBUTH 3B'SI3KM KJIAcCiB, JOCIHIKYIOTHCS CIICHApii 1 Jgiarpamu
MOCJTIIOBHOCTI: SIKIIIO O0'€KT MOCHUJIA€ TMOBIIOMJICHHS 1HIIIOTO 00'€KTY, TO MiX HUMH
ICHY€E B1THOIIICHHS. B1THOIIIEHHS BUHUKAIOTh TAKOXK, SIKIO OJMH KJIAC BUKOPUCTOBYE
IHIIMI KJ1ac B sIKOCT1 mapamerpa omepauii. Y Hortamii UML Bu3HaueHi n'sTh BUAIB
(TUMiB) BIAHOIIEHh MK KJIacaMU: acoyiayii, azpezayii, KOMNO3uyii, 3ai1eHCHOCmi Ta

yzaeanvrennss (puc. 3.23).
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[lepepaxoBaHi TUIIK BIJHOIIEHb BXKe OYyJW BHU3HAYEHI NP MOOYAOBI aiarpam
BaplaHTIB BHUKOPUCTaHHA. ToMy TyT HaBeIE€HI TUIbKM MPUKIAIA iX rpadiqHoro

300pa)KeHHS Ha Jllarpami Kiacis.

BinHomesHa

Acomiamii JaeRHOCTI YiaranlsHeHHHA

Arperamis KoMnozumia

Pucynok 2.23 — BigHomeHHS MiX KJ1acaMu

Acouiauin — nOBUIBHE BITHOIICHHS a00 CEMAaHTHUYHHM B3a€MO3B’SI30K MIK
KJIacaMu, 110 MarTh 3arajbHOI CTPYKTYpPY 1 CEMaHTUKY. Bionowiennsa acouiauii
MO3HAYAETHCS CYIIILHOIO JIIHIEKO 3 JOJATKOBUMH CIEIIaIbHUMHU CUMBOJaMU (1M s
acoriarlii, iMeHa 1 KpaTHICTh KJIaciB-pojieil acomialii), K1 XapaKTepu3yloTh OKpeMi
BJIACTHBOCTI KOHKPETHOI acomiarii (puc. 3.24).

Acoriariiss Moxe OyTH OJHOHAIIPABIICHOIO a00 JBOHAIPABIICHOI. Y IEPIIOMY
BUIAJIKY 11 300paKyIOTh y BUTJIAII CTPUIKH, 1110 MIOKa3y€e HAMpsM 3B's13Ky (puc. 3.24, ).
VY npyroMmy BUINAJKy — Yy BUIJISIII TIOJBIMHOI CTPUIKKA a00 MPOCTO JIiHis 0€3 CTPUIOK
(puc. 3.24, a).

Skimo MK Ki1acamMu CTBOPEHHUM JIBOHAIPaBJIEHUM 3B'A30K, TO KOXKEH 3 HHX
0auuTh BIAKPUTI aTpUOYTH 1 ONepallii 1HIINX KJIACIB.

Skimo MDK KJlacaMd BCTAHOBJICHA OJIHOHAIpABJICHA acolliailisi, TO B IbOMY
BUIIAJIKy KJac, BlJl SIKOrO COpsSMOBaHa CTPUIKA, 3HAE BIAKPUTI aTpuOyTH 1 omepanii

HIIIOTO KJacy, a APYrui Kiac, A0 SKOro Wie CTpiika, He 0auyuTh aTpuOyTH 1 omepartii
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nepioro kiacy. Hanpuknaz, kinac [Tokynens 3Hae Ha3By 1 po3MipHuit psan Toapy, ane
kiac Toap He 3Hae iM ' 1 aapeci [Tokynis. [Ipu Takomy BigHOMIEHHI MIXK KJlacaMH
[Toxyners MOBUHEH 3HATH TPO Kiac ToBap 1 TOMy HE MOKE€ BUKOPHUCTOBYBATHCS 0€3
HbOro, ane kimac ToBap He 3anexuTh BiJ kiacy llokynis 1 Moxxke OyTM HOBTOPHO
BUKOPUCTAaHUN CaMOCTIITHO, He3alexHO BiJl kiacy [lokymerrs.

Acoriattis Moxe 0yTu pedIeKCUBHOIO, TI€ 03HAYAE, M0 OAMH EK3EMIUSIP KIacy
3BEPTAETHCA JIO IHIIOTO EK3eMIUIsApa IbOro kiacy. BimoOpakaeTbesi BiTHOIICHHS
pedrekcii sk Ha puc. 3.24, 2.

Acoriarlii Mo>kHa TIPUCBOITH 1M'sl. 3a3BUYail B IKOCT1 IMEHI BUKOPHUCTOBYETHCS
JECIIOBO 200 PEUEHHsI, 110 MOSICHIOE MPUYMHY BUHUKHEHHS 3B'SI3KY. 3a JOMOMOTOIO
YOPHOI'0 TPUKYTHHUKA, PO3TAIIOBAHOT'0 HaJ JIIHIEIO 3B'A3KY cIipaBa abo 3J1iBa BiJl IMEHI

acolliallii, yTOUHIOETbCSI CEHC IMEHI i BKa3yeThCsl HANpsiM 1MeHi 3B's13Ky (puc. 3.24, 6).

Knac_A Knac_b Komnawis | 1 < Pobora 1..* | CnipobiTHUK
+ATpHDYTH Knacy [~ |+ATtpubyty knacy 5}
+0Onepauji knacy() | |+Onepauii knacy()
ToBap [MoKyneub
a) 1 €
Knac 2

r)

Pucynok 3.24 — I'padiune 300paskeHHS BiTHOIIEHHS acoIliallii Ha Jiarpami KJiaciB

3akiHUEHHS JIIHIT acoIfiallii B MICIIl, JIe BOHA 3'€ IHYEThCS 3 KJIIACOM, Ha3UBAEThCS
poanto acoyiayii. Hazpa poini acomiariii — 11€ IMEHHUK, SIKUM YTOUYHIOE, OTIICYE POJib, B
AKIM OJIMH KJac Oepe yyacTh y 3B'SI3Ky 3 1IHILIUM Kj1acoM. Posib Moke OyTH BKa3zaHa Juist

000X KJIaciB, 110 OepyTh y4acTh Y 3B'I3Ky, a00 TLIbKHU JJis oHOrO (puc. 3.25).

nﬂuv,’;neuh HHTEHT CﬂiBﬂD'ﬁiTHHH HﬂMipHHH

Pucynok 3.25 — Acomiaris 3 ponsiMu
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Kpamnicms (nomyscnicms) BU3HAYAETHCA ISl KJIACIB 1 BKa3ye JOMYCTUMY
KUIBKICTh 00'€KTIB (€K3EMIUIAPIB KJIacy), 10 OepyTh y4acTh Y BITHOIIIEHHI acolliaii.
KpatHicTh BKa3ye, CKUIbKH €K3EMIUISIPIB OJJHOTO KJIacy B3a€EMOJIIOTh 32 JOIMOMOI OO
BIJIHOIIEHHS 3 OJTHUM €K3E€MILISIPOM IbOr'0 KJIacy B JaHUH MOMEHT.

[Tpuknaaun iHAUKATOPIB MOTYKHOCTI:

- 0.1 HYJIb 200 OMH;
-1 PIBHO OJTWH;

- 1.* oJuH abo Oararo;
- 2.5 2,3,4 yn 5.

Hamnpuknaza, nmokynens Moxke opopMUTH Oarato 3aMoBjIeHb a00 HE 0OPMUTH

’KOIHOTr0. 3aMOBJICHHS Ma€ OyTu 3pobiieHe Tuibku 1 mokymiem (puc. 3.26).

MoKkyneub 3amoBNeHHA
1 0..*

Pucynok 3.26 — KparnicTs Ki1aciB B acoriartii

SIK BUIHO 3 MIPUKIIAly, YATATH KPATHICTH KJ1acy Tpeda Ha MPOTHUICKHOMY KiHIT
3B's13Ky. Bka3yBatu im's, posb abo KpaTHICTH 3B'I3Ky HeoOoB's3koBo. Lle Tpeba
pOOUTH, KOJU 1€ MOXKE JOMOMOITH TOYHINIOMY MPEICTABIECHHIO MOJEl CHUCTEMH 1
Kpalomy ii po3yMiHHIO.

Axmo B miarpami KjiaciB acomiarliss MiX JBOMa KJacaMH Ma€ CHeIliaabHui
BUTJISIT «JaCTHHA-IIIE», TO BUKOPUCTOBYETHCS aCOIliallisl CIEMIaIbHOIO BUAY —
azpecamna acouyiayin. Y THOMY BHIIQJIKy KIJIAC «IIUIe» Mae OUIbII BHUCOKHMA
KOHIENTyaJIbHUI pIBeHb, HDK Kiac «4acTuHay. ['padiuHo arperaTHi acorpiarii
300paXyrOThCsl Y BUTJISI TIPOCTOI acorriamii 3 HezadapboBaHUM poMOOM Ha CTOPOHI

Kaacy-«iuiaoro» (puc. 3.27).
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Knac_A Knac_b Bigain
+ATpn6yTH Knacy [<]+ATpubyTu Knacy
+Onepauii knacy() +Onepauii knacy() 1 1
1 1..*
HayanbHUK IH)XXeHep

Pucynok 3.27 — I'padiune 300pakeHHs BITHOIIEHHS arperailii Ha jiarpami KjiaciB

VY namomy npukiaii 3 Internet-marazuHoM Oy/b-sKe 3aMOBJICHHS CKJIAIA€ThCS

3 TOBapiB (arperatHa acoiiaiis, puc. 3.28).

«entity»
«entity» Order
Item #code: String
#productCode: String HirstName: String
+productName: String |—{ TPhoneName: String
+size: String +Email: String
+price: Float +item[1..7]
. +total: Float
#getitem()
+createOrder()
+finditems(): item

Pucynok 3.28 — Arperaris Mixx kiaacamu Tosap (Order ) i 3amosnenns (ltem)

SIKIIO 3B'SI30K «YaCTUHHY» 1 «UUIOT0» HACTUIBKM CHJIBHHMH, IO 3HUIIECHHS
«IIJIOr0» MPUBOAUTH JI0 3HUILCHHS YCIX MOT0 «J4acTUH», TO TaKi arperaTHi acoriarii
HA3UBAIOTHCA KOMRO3UmMHUMU A00 TIPOCTO KOMRo3uyiamu. 32 HASBHOCTI KOMIO3UITI]
00'eKT-yaCTUHA MOXE OyTH YAaCTUHOIO TUIBKU OJAHOrO O0'€KTY-LIJIOro (KOMIIO3UTY),
MPUYOMY TOJMHA JKUTTS YACTHH 1 LIJIOTO CHIBMAJal0Th. SIK TUIbKU Oyje 3HMILNCHUI
o0'eKT-11171e, Tak pa3oM 3 HUM Oyjae 3HulieHuid o0'ekt Yactuna. [lpu 3BUUaliHIiA
arperatHiil acorfiamii «4acTHHa» MOXKE OJIHOYACHO HAJICKATU NEKITBKOM «IILTHM.
I'padiuro KOMMO3UITIST 300paKYETHCA y BUTISAAI MPOCTOI acolliaiii, JTOMOBHEHOT

3ahapOoBaHUM pOMOOM 3 OOKY «Itisioro» (puc. 3.29).



Knac_A

+0nepau,i knacy()
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Knac_b

KomnaHisa

+ATpubyThn Knacy |

+AtpubyTH Knacy

+0nepauii knacy()

1 cknagaeteca s 1.*| Bippin

Pucynok 3.29 — I'padiune 300paxeHHs BiJHOIICHHS KOMIIO3HIIIi HA Jiarpami KJiaciB

JI1s1 BiIHOIIEHb KOMIIO3MIII1 1 arperauii MOKyTh BUKOPUCTOBYBATHCS TOJAATKOBI

MO3HAYEHHS, $IKI 3aCTOCOBYIOTHCS [IJIsi BIJIHOIICHHS acomiarmii. A came MOXYTh

BKAa3yBaTUCS KPATHOCTI OKPEMHX KJaciB, SKI B 3arajJbHOMY BHUIAAKy HE €

000B’SI3KOBUMHM.

[IpoTe KpaTHICTH arperoBaHoro KiHIls KOMIIO3UTHOI arperaiii He TOBUHHA MaTH

BEPXHBOI MexX1 OuTbIe HDK 1. Po3riissHeMo nipukiian — BIKHO TpadidHOTO iHTEpdeicy

OpOrpaMu, sIKy CKJIAJA€eThCs 13 3arojloBKa, MIBBICI MPOKPYTKH, TOJIOBHOI'O MEHIO 1

pobouoi obnacti (puc. 3.30). Sk TiIbKM Oyae 3aKpUTO BIKHO MPOrpamu, ycCi 1HIII

€JIEMEHTH BIKHA MepecTaHyTh icHyBaTH. [1of10He BIKHO € KJacom, Jie Horo eeMeHTH

TaKOXK € KJIaCaMU.

Ockinbku arperamisi 1 KOMIO3HUINSA € BIIHONMICHHSIMH acomiallii, To I HHUX

JIOITYCTUMO, ajie He 00O0B'SI3KOBO, BKa3yBaTH IM'sl, pOJIb 1 KPATHICTb.

BikHO nporpamm

1?1’1 1?

1 2 1 1
MNonoca Poboua fonoBHe
3aronoBokK
NPOKPYTKH obnactb MeHHo

Pucynok 3.30 — Jliarpama kiaciB ajist UTFOCTpAIlii BiHOIIEHHS KOMITO3HITT

3anesxcnicmio HA3UBAETHCA BITHOIICHHS BUKOPUCTAHHS, K€ BHU3HAUYa€, IO

3MiHa B crenudikaimii oHiI€T CYTHOCTI MOXKE BIUIMHYTH Ha 1HIIY CYTHICTb, SKa ii

BUKOPHUCTOBYE, TPUYOMY 3BOPOTHE B 3araJIbHOMY BUIAKY HE BIPHO.
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BinHomeHHs 3aJIe)KHOCTI TpadidyHO 300paKyeThCsl MYHKTUPHOKO JIHIEK MIXK
BIJINMOBIIHUMH €JIeMEHTaMH 31 CTPUIKOIO Ha ojgHoMYy 3 ii kiHiB ("->" a6o "<-"). Ha
Jiarpami KJaciB JIaHe BIJIHOIIEHHS 3B'I3y€ OKpeMi KJIaCHM MDK CO0O0I0, MPU I[bOMY
CTpUIKa CIPSIMOBAaHA B1J KJIACYy-KJIIE€HTA 3aJI€KHOCTI 10 He3allexHoro kinacy. Ha puc.
3.31 300paxeni nBa kinacu: Knac A u Kmac b, npu ibomy Kimac b — Hezanexnuii, a

Knac A — xJieHr.

Knac A Knac B 3B'A30K Mocnyra
+ATPUBYTM Knacy [~ = [+AtpubyTi Knacy +ineHTudikatop L = +ipeHTudikatop
+0nepayii knacy() +Onepauji knacy()| | +niaknounTy() +nigxnoymTH()

+BigKNoUnTH() +BigknoumTr()

Pucynok 3.31 — I'padiune 300paskeHHS BITHOIIIEHHS 3aJIEKHOCTI

Hanpuknan, skmo Bukopucratd kinac Order (3amMoBIIeHHS) SK BXIiTHHN
napamerp orepariii displayOrder (BimoOpa3uTr3aMOBIICHH) KJ1acy
OrderConfirmation (ITixTBepxeHHA3aMOBICHHS ), TO JUIsl BAKOHAHHS IIi€T orepartii
kiac OrderConfirmation (ITixrBepmxenHs3aMOBIeHHS ) BUKOpHCTOBYE Kitac Order

(3amoBJICHHS), TOOTO BOHHM TIOB'SI3aHi BITHOIICHHSM 3aJeKHOCTI (pHc. 3.32).

<<entity>>
Order

#code: String
+firstName: String «boundary:

+phoneName: String|__ | OrderConfirmation
+Email: String

+item[1..7] +displayOrder(order: Order)
+total: Float

+createOrder()
+findltems(): item

Pucynok 3.32 — 3anexnicts Mixk kiaacamu Order 1 OrderConfirmation

CrtBopenns exzemiuisipa kiacy IinTBepa:keHHsi3aMOBIeHHS HE CIIPUYUHUTD
3a 0000 CTBOPEHHS €K3eMIUIsipa Kiacy 3amoBJjieHHsl. [IpoTe 111 1Ba Ki1acu 3MOXYTh

OOMIHIOBATHCS MOBIOMJICHHSIMH Ha JIlarpaMax B3a€MO/Ii.
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Y3acanvnennn — ue BiTHOIIEHHS YCHAJKyBaHHS MIDXK JIBOMa €JIeMEHTaMU
moneni. BoHO pae kiacy MOMIIMBICTH YCIAJIKOBYBAaTH BIAKPUTI ab0 3aXMIIEHI
aTpuOyTH 1 omepaiii cymnepkiacy (Kjacy BiJl SKOTO YCHaJKOBYIOThCS aTpUOyTH 1
omnepauii). KpiM yciaakoBaHUX KOKEH KJIaC MO>KE€ MAaTH CBOI aTpuOYTH 1 Onepallii.

Ha piarpamax y3araqbHEHHS 300paXyeTbCcsl y BHIJISIAL CTPUIKM 3 HE
3aapOOBaHUM TPUKYTHUKOM y CYIIEPKJIacy, 1o We BiJl HAIaIKa.

Hampuknan, y Mara3uHi MOXYTh TIpaIlfoBaTH Pi3HI  CHIBPOOITHUKH:
CHIBpOOITHUK BIAJITY MPOAXiB, KOMIPHUK, AUPEKTOP. YCl BOHU MarOTh 3arajibHl
BJIACTUBOCTI: 1M's, ajpeca, TenedoH, JaTa HApPOIKEHHs, Iocaja, TOMY MOXHa
pO3TIIA/IaTH y3arajibHIOIOYY CyTHICTh CHiBpoOIiTHHUK, aTpuOyTH 1 omeparlii sKoi

cyrrocti lupexrop i Komipank Oynyts HaciigyBatu (puc. 3.33).

CniBpoBITHUK

/N

AupeKkTop KoMipHUK

Pucynok 3.33 — BigHomenHs y3arajgbHeHHs] MIXK KJacamu

Axmo CniBpoOiTHUK Mae B SIKOCTI aTpuOyTiB iM'd, aapecy, TeiaedoH, mary
HapOJKEeHHS, Tocany, To cyTHOcTi JlupekTop 1 KomipHuk, 3Bu4aiiHo, HACHIIYIOTh 111
aTpuOyTH 31 CBOIMH 3HaueHHSAMHU. KpiM TOro BOHM MOXYTh MaTH 1 BIIacHI aTpuOyTH
a6o  omepamii. Hampuknman, vy  /JIupekropa  moxe Oytu  omeparis
3BiibHUTH CniBpoOiTHNKA, K0T HE Moxe Oyru y KomipHuka, a y OCTaHHBOTO
omnepartiis — BuaaTu Tosap.

3akpuTi aTpuOyTH 1 oneparlii He MOKYTh yCIIaJIKOBYBAaTHCS HAlllaIKaMHu.



86

2.3.1.5 llpuxkaaam giarpam KJacis

Ha puc. 3.34 mnpeacraBmeHa pgiarpama kiaciB cueHapito OdopmiieHHs
3aMoBJICHHS B Internet-maraswmni npencrarieHa. Kiac PlaceOrder nos's3anuit 3
EnterPersonallnformation, a o6'ekr ConfirmOrder nocuiiae noBimomieHHs 00'€KTyY
kinacy PlaceOrderManager. PlaceOrderManager mos's3anuii 3 00'ekTaMH Ki1aciB
Order i OrderConfirmation. Yci nepepaxoBaHi 3B'SI3kd BU3HAYMMO BiTHOIICHHSIM
acomiarnii. Kimac OrderConfirmation BukopucroBye kiaac Order sik mapamerp cBoe€i
orepariii: Mb>k HUIMHM BU3HAYMMO BiJTHOIIECHHS 3aJeKHOCTI. Ex3emiuisipu kimacy Order
CKJIaJIal0ThCA 3 €K3eMIUIAPIB Kiaacy ltem. Mix HUMU CTBOPEHO BiJIHOIICHHS arperarii.

st Toro mo6 kiac ConfirmOrder mir BUKOHYBaTH ONIEpAIito MiATBEPIKCHHS
3aMOBJICHHSI, BiH Mae OyTu moB's3anuii 3 kinacom EnterPersonallnformation, Tomy

MK HIMH CTBOPEHO BITHOIICHHS acOIliallii.

«boundary» «boundary» «boundary»
PlaceOrder -, EnterPersonalinformation ConfirmOrder

+placeOrder() +enterPersonallnformation() +saveDetals()
+confirmOrder()

«control» «boundary»
PlaceOrderManager 5 OrderConfirmation
+placeOrder() +displayOrder(order: Order)

«entity» {;;’f
«entity» Order
Item #code: String
#productCode: String +irstName: String
+productName: String |—= TPhonéName: String
+size: String +Email: String
+price: Float +item([1..”]
" +total: Float
#getitem()
+createOrder()
+findltems(): item

Pucynok 3.34 — Jliarpama knaciB cuieHapito OQopMIIeHHS 3aMOBICHHS
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Ha puc. 3.35 nokasana cykymnHicTh KjaciB, y3atux 3 IC 3aknaay BUIIOT OCBITH
(3BO). VY umxHiii yacTuHi aiarpamu postamioBani kjaacu Ctyaent, Kypc 1 Bukiaaaau.
Mix wimacamu Ctygent 1 Kypce € acomiamis mokasye, IO CTYJIEHTH MOXYTh
BIJIBIIYBaTU KypcH. bBuibllle TOro, KOXKE€H CTYIAEHT MOXKE€ BIJBINYBaTH OyIb-sKy
KUTBKICTh KYPCIB 1 Ha KOXKEH KypC MOXE 3anucaTucs Oyab-sKe YUCIO CTYICHTIB.

Jlsa wmacu (3BO 1 ®dakyjabTeT) MICTATh omeparii, M0 J03BOJISIOThH
MaHIMyTIoBaTu ix vactuHamu. [li omepariii BkIOYEH1 13-3a iX BaXKIMBOCTI IS
MIATPUMKM IUTICHOCTI JaHuX (HAmpUKIal, JoJaBaHHsS a00 BUJAJCHHS Kiacy

daKyJabTeT 3a4ilae MU psJl IHIIUX 00’ €KTIB).

3BO
name : String daKkynbrer
address . String e St 0.1
phone - Number CKNadaemsCA 3 B fing
- >
addinstructor()
addStudent( 1 1.4 removelnstructor() 1.5
R getinstructor()
getStudent() A
getAliStudent() 1.0 npayroe
1.n
A
HO84a- dexaH
EMbCA 8 1.n 1.n 0.1
CrypaeHT o Kypc Buknapay
ijf gidsidye » \"l_:' A yumae a
name . 5tring name : 5tring name . Name
studentiD : Number o.n o.nl courselD: Number on 1.n

Pucynoxk 3.35 — Jliarpama kiacis jyis iHdopManiinoi cucremu 3BO

OcCKUIbKH J1arpama KJaciB € OJJHIEIO 3 TOJIOBHUX JiarpaM Mojieji IpOeKTOBAHOI
cuctemu, To nmodyayemo me oaHy UML-miarpamy kiaciB. B sikocTi mpukiaaHoi
o0jacTi BI3bMEMO BIAJIUT KaJpiB AESIKOro MIANPUEMCTBA (HAmpHUKiaj, internet-
Mara3uHy) 1 TouHeMo OyayBaTH WOTO Mopaenb. (s mpuknamiB aTpuOyTiB 1 METOMIIB
KJIaCiB BUKOPHCTOBYBaTUMEMO MOBY Java.

V3araabHenHsi. Po3rissHemo jBa kiacu: abctpakTHui kiaac «Many (JrroguHa) 1
Ooutbmn  crmermanizoBanuii  kiac  «Employee» (cmiBpoOiTHuK). OCKUIBKM — KIlac

«Employee» Hacrnigye BIacTMBOCTI Ta MeToaM Kiacy «Mam», To MDK HHMH
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BCTAaHOBUMO 3B'SI30K Y BUIJISAI BITHOIIEHHS y3arajibHeHHs (puc. 3.36). BinHoieHHs
y3arajJpHEeHHs — II¢ crajakoemHicTh. lLle BigHomeHHs y Oyab-skiii OOII mosi

MpOrpaMyBaHHs Mae€ SIBHY peajizallito uyepe3 po3umupeHHs (extends) ogHoro kmacy

IHIITUM.

Man

#F name  String

#F surname : String

- getSumame . String

+ setName(newName: String)

+ setSurname(newSurname: String)
+ getName( String

+ getSurname String

VAN

Employee

position : String
card : IdCard
-room . Room [1..7]
- department : Department
- pastPosition : PastPosition [0..7)]
[ = Employee(n:Strmg_s:Stnng,p:Strmg)
+ setPosition(newPosition: String)
+ getPosition :String

Pucynok 3.36 — BigHommeHHs y3araabHEHHS

Acomianisi. Acorriamisi TOKa3ye BIJHOIICHHS MDK 00'€KTaMU-eK3eMIUIsIpaMu
kiacy. Y mogaens gogaeMo kiac «IldCardy, mo npeacrasise ineHTUDIKAIITHY KapTKy
(mporyck) criBpoOiTHHKA. KoxKHOMY CITIBPOOITHUKY MOKE BIAMOBIAATH TUIBKHU OJHA
1AeHTU(IKaliiHa KapTKa, HOTYXHICTb 3B'13Ky 1 10 1 (O1HapHa acouiais).

Knac Employee mae mosne card, B sxkoro tun IdCard, kinac Takoxx mMae MeTOIH

s HagaHHs 3HadeHHS (setldCard) mpomy Mmoo 1 Jisl OTpUMAaHHS 3HAYCHHS
(getldCard). 3 ex3emmsipa 00'ekty Employee MoskHa gi3HATHCS IpO IMOB'SI3aHUM 3
HuM o0'ext Tuny ldCard, a 1ie o3Havae, 1o HaBiraiis (CTpiiKa Ha JIiHIT) CIpsIMOBaHa

Big ki1acy Employee no kmacy IdCard (puc. 3.37).
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Employee IdCard
- position - String - number - int
-card - |dCard BWUOAHA - dateExpire - String
-room - Room [1.7] 1.1 1.4 | * ldCard{n-int}

- department - Department
- pastPosition - PastPosition [0.7]
+ Employeein-String s:5tring.p: String)
+ setPosition(newPosition:String)
+ getPosition() -String
+ zetldCard(newldCard: [dCard)
+ getldCard() [dCard
+ setRoominewRoom:Room)
+ getRoomi) ‘Room[1. 7]
+ deleteRoomir Room)|
+ zetDepartment(d Department)
+ getDepartment() ‘Department
+ zetPastPosition(p PastPosition)
+ getPastPosition() :PastPosition[1..7]
+ deletePastPosition(p PastPosition)

+ setMumber{newlNumber:int)
+ getMumber(} :int

+ setDatebExpire(newDate Date)
+ getDatekExpire() ‘Date

Pucynox 3.37 — binapna acoriartis

SAxio B oprauizarii 3aKpiruio0Th 3a IPAIIBHUKAMY PUMIIICHHS, TO JOIa€EMO
HoBHil kjac Room. Koxxnomy o6'exty mpaniBauk (Employee) moxe BinmoBimatu
AeKinbka podouux npumimieHb. [1oTyXHICTh 3B'SI3Ky OnuH-I0-0arathoX. [lomaemo B
ki1ac Employee mose i meronu muist podotu 3 kiaacom Room. Hagirarist Biq Employee
10 Room (puc. 3.38).

Arperaunisi. SIKmio manpueMcTBO CTPYKTYpOBaHE IO BiJiiaX, TO BBEIEMO B
Mozenb kinac Department (Bigaur). Y KoKHOMY BIIAUTI MOXKE TIpaIfOBaTH OJIUH a0o
Ounbie MroAei. Binain Bkitoyae oaHOro abo Oiibliie CriBpOOITHUKIB 1, TAKMM YHMHOM,
ix arperye. Ha mianpreMcTBl MOXYTh OyTH CIIBPOOITHUKH, SIK1 HE HAJIEKATh KOJHOMY
BIJIUTY, HAIIPUKIIAM, TUPEKTOp mianpuemctsa (puc. 3.39).

Knac Department, okpiM KOHCTpYKTOpa 1 METOAY 3MiHHM IMEHI BTy, Ma€
METOMM JUIsi 3aHECEHHS Yy BIIALI HOBOTO CHIBPOOITHHWKA, I BUJIYYCHHS

CiBpOOITHHKA 1 111 OTPUMAHHSI BCiX CHIBPOOITHUKIB, 10 BXOJATh Y IIEH BiIILI.
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Employee

position : String

card : ldCard

room : Room [1..7]

- department : Depantment

- pastPosition : PastPosition [0..7]
+ Employee(n:String,s: String, p:String)
+ setPosition(newPosition:String)
+ getPosition( String
setidCard(newldCard: IldCard)
getldCard( :IdCard
setRoom{newRoom:Room)
getRoom{ :Room(1..7]
deleteRoom{r:Room)

o+ o+ 4+

1:.2
npaytoe 8
1..N
Room

- number : int

+ Room{n:int)

+ setNumber{inewNumner:int)
+ getNumber int

Pucynok 3.38 — N-apHa acorriaiis

Hagiraris Ha giarpami He MokKaszaHa, 1€ O3Ha4ae, 110 BOHA € JIBOHAMPABJICHOIO:
BiJ1 00'ekTy TUIy «Department» MoXxHa JI3HATHCS MPO CHIBPOOITHUKA 1 Bl 00'€EKTY
tunny «KEmployee» MoxHa gi3HATUCS 10 SIKOT'O BIJAUTY BiH BITHOCUTBHCS.

Jnst Toro mo0 Ji3HATHCS A0 SAKOTO BIIJAULY BIJHOCUTBCS SAKUH-HEOYIb
CHIBpOOITHHUK, TO IomaMo y kiac Employee mosie i mMeTomu i mpu3HAYCHHS 1
OTPUMAaHHS BIIJILTY.

Komno3uuisi. [Ipumyctumo, Mo ogHIEIO 3 BUMOT 10 PO3POOJICHOI CHCTEMH €
BHUMOTa IPO Te, 100 30epiratu AaHi Npo KOJIUIIHIO 3aiMaHy Mocaay Ha MiAMpUeEMCTBI.
Beenemo HoBHiT Kiac «pastPosition». Y HbOro, okpiM BJIacTHBOCTI «iM's» (name),
BBEJIEMO 1 BIACTUBICTh «departmenty, sika 3B'sxke ioro 3 kitacom «Departmenty.

Jlani mpo MMHYJI 3aiiMaHl MOCaJAu € YaCTHHOIO JIaHUX IPO CIIBpOOITHHKA,
TaKUM YWHOM, MK HUMHU 3B'SI30K I[Ie-yacTHHA. Y TOHM ke dYac, JAaHl MpO MUHYII

1ocajiv He MOXKYTh ICHyBaTu 0e3 00'exTy Tuny «Employee».
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Departament

, Employee
BiAHOCHTLCA A0

- hatme : 5tring
- employees t Employee [1.7%]

<
1.1 0.*

- position : String
- card [ ldCard

+ Department(n: Strinag

+ setramenewhlame:String)

+ getklame) (String

+ addEmploveeinewEmplovee Emploves)
+ getEmployees) Employee[0.*)

+ removeEmployeele Employes)

- room : Roarm [1..7%]

- depattment . Department

- pastPosition . PastPosition [0.7%]

+ Emploveein:String, s String, p:String
+ setPositioninewP osition: String)

+ getPositiond (String

+ setldCardinewldCard: [dCard)

+ getldCard( ldCard

+ setRoominewRoonm:Roon)

+ getRoomd Room(1..7]

+ deleteRoomirRoorm

+ setDepartmentid: Department)
+ getDepartmentd) Department

+ setPastPositionip:PastPosition)

Pucynok 3.39 — Bignomienns arperaiii

3aunieHHs 00'ekty «Employee» moBHHHE NPUBECTH 10 3HHUIIEHHS 00'€KTIB

«pastPosition» (BinHomeHHs Kommno3uiiii, puc. 3.40).

Departament . Employee
BiQHOCHTBLCA 40
- name : String -~ - position : String
- employees : Employee [1.7] 1.1 0.* | -card:dCard

+ Department(n:String)

+ sethame(newharme:String)

+ gethame String

+ addEmployee{newEmployee Employee)
+ getEmployees) .Employee[0..*]

- room ;. Foom [1..7%]
- department : Department
- pastPosition : PastPosition [0..7]

+ Employee(n: String,s:String, p:String)
+ setPosition{newP osition: String)
+ getPosition) :String

+ setldCard{newldC ard:1dCard)

+ removeEmployee(e. Employer)
1..1

Npauke B T 1.1

+ getldCard() 1dCard
+ setRoominewRoom: Room)
+ getRoom{ Room[1..7]

PastPosition

FafmMae nacaﬂv + deleteRoomirRoom)

-name: String
-departament: Departament

0% 1.1 + setDepartment{d:Department)
o "7+ getDepartmentd) :Department
+ setPastPosition{p:PastPosition)

+setName(newMame: String)
+getMame(): String
+setDepartament(d: Departament)
+getDepartament(): Departament

+PastPosition(position: String, d: Departament)

Pucynok 3.40 —

BigHomeHHss KOMIO3HUIIT
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VY knac Employee nomamo BiactuBoOCTI ¥ MeTOaM /Uit pOOOTH 3 JaHUMHU TIPO
MUHYTy mocany (setPastPosition(), getPastPosition(), deletePastPosition()).
3anexnicTb. Iy oprasizanii Jiajgory 3 KOpUCTYBaue€M BBEIEMO B CUCTEMY
kiac «Menu» 3 merogom «showEmployeesy, sikuil mokazye cucok CriBpOOITHHKIB
Ta ix mocaau. [lapamerpom 1i1st MeTony € macuB 00'ekTiB « Employee». Takum unHOM,
3MiHA BHeceHl y kiac «Employee» MOXyTh CIpHUUMHUTH 1 3MiHH Kiacy «Menuy

(BiTHOIIIEHHS 3aJICKHOCTI, puc. 3.41).

Employee

| - position : String
- card ; ldCard
- room ;: Room [1..%]
- Jepartment : Department
- pastPosition : PastPosition [0..7]
+ Employee(n:String,s:String, p:String)
+ setPosition{newP osition:String)
+ getPosition{) :String
+ setldCard(newldCard.ldCard)
+ getidCard() :IdCard

+ setRoomi{newRoom:Room)
+ getRoom{) ‘Room[1..”] Menu
+ deleteRoom(rRoom)

+ setDepartment(d:Department) <<use>>

{ + getDepartment() :Department S e esnans + showEmployees(employees:Employee[0.*])
+ setPastPosition(p:PastPosition)

+ getPastPosition() :PastPosition[1..7]
+ deletePastPosition{p:PastPosition)

Pucynok 3.41 — BigHOIeHHS 3a1€KHOCTI

Ha naniii giarpami kinac «Menu» HE BIJHOCUTBLCS J0 MPHUKIIAIHOI 00J1acTi, a €
«CHCTEMHHM) KJIACOM YSIBHOTO 3aCTOCYBaHHSI.
Takum 9rHOM, y pe3yabTaTi MOJCITIOBAHHS OTPUMAEMO TaKy 3arajbHy Jiarpamy

KJIaciB BLAAUTY KafapiB (puc. 3.42).
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Man

#name: String
#surname: String
-getSurname: String

+getName(): String
+getSurname(): String

+setName(newName: String)
+setSurname(newSumame: String)

Departament

-name: String
-employees: Employee[1..%]

+Departament(n: String)
+setName({newName: String)
+getName(): String

+addEmployee(newEmployee: Employee)

+getEmployees(): Employee[0..*]
+removeEmployee(e: Employee)

1.1
npauloes | 4 4

Menu

+showEvployees(employees: Employee[0..%])

P <<lsen>
'l

Employee

BIHOCMTLCA A0

1.1 0.*

-position: String

+card. |dCard

+room: Room[1..*]
+departament: Departament
+pastPosition: PastPosition[0..*]

PastPosition

T3aiimas nocagy |

-name: 5tring
-departament: Departament

.:-"'-'---‘.

+PastPosition(position: String, d: Departament)

+setName(newName: String)
+getName(): String
+setDepartament(d: Departament)
+getDepartament(). Departament

0.* 1.1

+Employee(n: String, s: String, p: String)
+setPosition(newPosition: String)
+getPosition(): String
+setldCard(newldCard: |dCard)
+getldCard(): IdCard
+setRoom(newRoom: Room)
+getRoom(): Room[1..*]
+deleteRoom(r.Room)
+setDepartamet(d: Departament)
+getDepartament(): Departament
+setPastPsition(p: PastPsition)
+getPastPsition(): PastPsition[1..%]
+deletePastPsition(p: PastPsition)

+setNumber(newNumber: int)
+getNumber(): int

1.1 1.1
npayoes /- 4 « 11 | Buaaka
Room IdCard
-number: int _numbar: Int
+Room(n: int) -dateExpire: Date

+ldCard(n: Int)
+setNumber(newNumber: Int)

+getNumber(): Int
+zetDateExpire{newDate: Date)
+getDateExpire(): Date

Pucynok 3.42 — Jliarpama kiaciB BUIIUTY KaJIpiB
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3.3.2 /liarpama nakeriB

Skimo B mMojeni HebaraTo KJjaciB, TO HUMU JIETKO YIPABJISTH, IPOTE OUIBIIICTh
CHCTEM MICTATh BEJHUKY KUIbKICTh KJIaciB, TOMY MOTPIOHUI MEXaHI3M, IO JO3BOJISE
IpynyBaTH KJIACH 1 MOJIETIIYBATH iX TOBTOPHE BUKOPHUCTAHHS. TaKMM MEXaHI3MOM B
UML e nakern.

Ilakemu — e cioci0 yrpynyBaHHs Oynb-sikux eneMenTiB Mo UML: mgiarpam,
BapiaHTIB BUKOPHMCTaHHSA, KiaciB Tomio. I[lakeTn 3acToCOBYIOTH, 1100 po30MBaTH
BEIUKI MOJENIl Ha YacTUHH, TPYMYyIOUM KJIAcH, IO MAaloTh JEAKy CHUIbHICTh. Lle
3HAYHOIO MIPOIO CIIPOLIYE PO3YMIHHS 1 MIATPUMKY MPOEKTOBAHOI MOEIII.

[TakeTn € KUTTEBO HEOOXITHUM 3acO00M ISl BEJIMKUX TMPOEKTIB. Ix cumix
BUKOPHCTATH B TUX BHUIAJKaX, KOJIU Jlarpama KiaciB, 1[0 OXOIUTIOE YCIO CUCTEMY B
[JIOMY 1 pO3MillleHa Ha €AMHOMY apKylii nanepy ¢popmaty A4, crae HEYUTAOETHHOIO.

IcHye nexiapka HAaUTOMIMPEHIIITNX M1X0/IIB 10 YIPYITyBaHHS.

Yepynysanuna no cmepeomuny. Crtepeotun — 1€ MexaHI3M, L0 JI03BOJISE
po3ainsaTu kiacu Ha kareropii. B UML Bu3HaueH1 Tpy OCHOBHI CTEPEOTHIIN: MeXKa,
00’€KT Ta yImpaBIIiHHS.

Iloepanuuni knacu po3TalioBaHI HAa MEX1 MPOEKTOBAHOI cuUCTeMHU. Bouu
BKJIFOYAIOTh yCci (GopMu B3aemomii 3 JOBKULISAM: 3BITH, (OPMH JOKYMEHTIB,
iHTEepdeiicu 3 anapaTyporo, KOpucTyBayaMu | 1HIIMMHU CUCTEMaMHu.

Knacu-cymnocmi wmictsaTh iHGOpMAII0O TPO KJIACH BHYTPIIIHBOTO YCTPOIO
CUCTEMHU, TOOTO € CYTHICTIO ITi€T CUCTEMHU.

Ynpaenawoui knacu BIANOBLAAIOTH 3a KOOPAMHAIIO 1A IHIOMX KJAaciB, iX
B3a€EMO/III0 MK COOOIO.

Yepynysanna no ¢hynkuionanvnocmi. OxpiM 3rajaHuX BHILNE CTEPEOTHUIIIB
MOKHa CTBOPIOBATH 1 CBOI BJIACHI (TE€MHU MaKeTiB), TOOTO TeMa MakKeTy MoXe OyTu
JTOCUTh JI0BUIbHOIO. Hero Moke OyTM OCHOBHHMM Kilac, OCHOBHI BIJIHOIICHHS,
HaWBKJIMUBIII actieKTH GyHKIIOHAIBHOCTI. Hampukias, Moaenb KiaciB KOMIUIATOpa
MOKHa OyJo O pO3AUINTH HA MAKETH JIEKCUYHOTO aHaji3dy, po300py, CEMaHTUYHOTO

aHaJi3y, reHeparii Koay Ta OonTuMi3arlii.
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Jns  rpadiuHoro 300pakeHHsS TAKeTIB Ha JlarpaMax 3acTOCOBYETHCS
cnemianbHUi rpagiyHUN  CHUMBOJI — BEJIUMKUM MOPSIMOKYTHHK 3 HEBEJIMKUM
OPSIMOKYTHUKOM, TMPHUEIHAHUM JO JIIBOI BEPXHbOI YACTUHU mepuioro. BizyanbHO

CHIMBOJI TTAKETY Harajye MmKTorpamMmy TeKH Ha eKpaHi MoHiTopa (puc. 3.43).

IMm'st makera

IMm'st makeTa BwmicT nakery

Pucynok 3.43 — I'padiune 300paskeHHsI MaKETIB

[TakeT Moxe OyTH 300pakeHHi O€3 CBOIX WICHIB. Y IIbOMY BUIIAJKY 1M’ ITAKETY
MOKHA BKa3aTH y BEIUKOMY IPSMOKYTHHKY, BOHO Ma€ OyTH YHIKaJbHHM Yy Mexkax
naHoi Mojeni. SIKIo 300paxyrThCs KIaCH-WICHHU MaKeTy, TO TUII TAKETy MUIIEThCS
Ha 3aKJIaJilli, a BCEPEAUHI BEITUKOI0 MPSIMOKYTHHUKA IEPEPaxOBYIOTHCS KIIACH-UICHU
NaKeTy 3a JOIMOMOTOI0 CHMBOJTY KJIacy.

Y UML nng BCTaHOBJIEHHS B3a€EMOAIM MK [MakeTaMd B OCHOBHOMY
BUKOPUCTOBYETHCS BIOHOULEHHSL 3ATI€HCHOCTN.

3anexncnicmb — 1 OTHOHANPSIMIICHE BIJHOIICHHS, IO TOKAa3ye, SK Kiac
3aNeXUTh BiJ BU3HA4YeHb, 3pOOJCHUX B IHIIOMY Kiaci. 3alieKHICTh O3HAYae
BIIHOIIICHHSI THITY «ITOCTAaYaIbHUK-KIIEHTY, KOJIU MOAMQIKAIlIS TOCTadyaIbHUKA MOXKE
BINTMHYTH Ha OHOTO a00 JeKiabKa KiIieHTIB. KilieHT — eeMeHT Mojeni, 3aleKHUI B
JIEeIKOMY KOHTEKCTI BiJ] €JIEMEHTY a00 €JIEMEHTIB MocTavyalIbHUKA.

3aIeXHICTh MDK JIBOMA IMaKETaMH ICHYE Y TOMY BHUIAJKY, SKIIO MK JBOMa
OyJIb-IKUMH KJIaCaMH 3 ITUX MaKETiB ICHY€ OyIb-sIKUM B3aEMO3B’ A30K.

BiHOIIEHHS 3aJ1€3KHOCT1 300paKyIOTh Y BUTJISLII TYHKTUPHOI JIIHII 31 CTPUIKOIO,

CHPSIMOBAHOIO BiJ 3aJICXKHOT0 KJIaCy JI0 He3aJeKHOTo Kiacy (puc. 3.44).
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Kanac-kiaieHr

-- >

Knac-mocrayanbHHK

Pucynok 3.44 — I'padiune 300paxeHHs BIJHOIIEHHS 3aJIEKHOCTI

[HIIIMM THTIOM B1THOIIIEHH MK TTakeTaMH (0€3 BUKOPHUCTAHHS JITHIM 3aJIC)KHOCTI)

€ BIJTHOIIICHHS BKJIQZACHOCTI1 a00 BKJIIOUEHHS MAKETIB OJWH B OJHOrO. e BigHOIMIEeHHS

MOKe OyTH 300pa’keHe MPOCTUM PO3MIIIEHHAM OJIHOTO MAaKeTy YyCepeIuHI I1HIIOTrO

nakery (puc. 3.45, a). Tak, y nanomy Bunaiky [laker A MicTHTB B CO01 JIBa MiJIIAKETH:

IHaker B 1 Ilaker C. 3 inHmoro 00Ky, 1€ ) BIIHOIICHHS MOXe OyTH 300pakeHe 3a

JOTIOMOT'OI0  BIJPI3KIB JIHIA aHajoriyHo rpadiyHOMY MPEJACTABICHHIO JiepeBa

(puc. 3.45, 6). IlakeTr-KoHTEIHED 3’€MHYETHCS 3 MiANAKETaMU CYIIUTBHOIO JIIHIEI0, HA

KIiHIII SIKOT 300paXkyeThes CIeialbHAN CUMBOJI — €.

Maker A

MNaket B

Maket C

a)

Maket A

D

MNakeT B Maret C

6)

Pucynok 3.45 — [Ipuxnaau rpadigHoro 300pakeHHs MaKeTiB

Takum unHOM, diazpama nakemis — 1€ CTPYKTypHA Jlarpama, pu3HaueHa JJjIs

IpEACTaBICHHS PO3MIIICHHS €JIEeMEHTIB MOJeNl B Makerax 1 crenudikarii

3aJIGKHOCTEH MiX IMakeTaMu Ta ix ejgeMeHnTamu (puc. 3.46).
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Y KOHTEKCTI apXiTEeKTypHOTO TPOCKTYBaHHsS TaKeT € 3PYYHHM 3aco00M
YIAKOBKU IIIJICUCTEMH, sIKa € YaCTHHOI apXiTEeKTYpHOI opraHizaili, a miarpama

NaKEeTIB — MOJICIUTIO CTPYKTYPH apXITEKTYPHOr'O PiBHSI.

I

]

Iutepdeiic Bibiorexa Ba3a nanux
KOpHCTyBa4a inTepdeiicHnx
— =P  exemenTin
I A

1

O0'exTH
yHpaBJIiHHS

00'exTH 3a1a4i

InTepdeiic 3
0243010 TaHHX

- --p

Pucynok 3.46 — [Ipocra miarpama makeTiB

3.4 ApxiTeKTypHEe NPOEKTYBAHHS

OcHOBHE TpPU3HAYEHHS JIOTIYHOTO TMPEACTABICHHS TOJATaE B  aHami3i
CTPYKTYpHHX 1 ()YHKI[IOHAJIBHUX BITHOIIEHb MDK €JIEMEHTaMH MOl CHUCTEMH.
[Ipore mist cTBOpEHHS KOHKPETHOI (DI3MYHOI CUCTEMH HEOOXITHO NESIKUM YHHOM
peanizyBaTH yci €JIEMEHTHU JIOT1YHOIO TPEICTaBIECHHS B KOHKPETHI MaTrepialibHi
cyTHOocTi. JlJI1 omucy TakuxX peajbHUX CYTHOCTEH NPU3HAYEHUM I1HIIMI aclekT
MOJIEBHOTO MPECTABIICHHS, a caMe — (P13UYHE MPEACTABICHHS MOJIEIIL.

CTBOpeHHS apXITEKTYpH — L€ IPOEKTYBaHHS Ha HaBuIoMy piBHi. Jloriuna
apxiTeKTypa OIMCY€ CHUCTeMY B TepMiHaxX ii NMPUHLMIIOBOI OpraHizamii y BUTJISAII
MaKeTiB, MPOrPaMHUX KJIACIB 1 migcucTeM. BoHa HA3MBAETHCS JOTIYHOIO, OCKIITBKA HE
BU3HAYA€ CIIOCOOU PO3TOPTAHHS ITUX €JIEMEHTIB Y PI3HUX OMepaliifHuX cucTeMax abo
Ha (DI3UIHUX KOMIT I0Tepax y Mepexi (11e BIIHOCUTHCS 0 apXiTEKTYypH PO3TOPTAHHS ).

ETan apxitextypHoro npoektyBanHs [C nmoBuHeH 0yTH BiI0OpaXKEHUH HUIIXOM
OIMHUCY TpoIlecy 00’ €KTHO-OPIEHTOBAHOI JIEKOMITO3MIIT CUCTEMH JI0 PIBHS MEPEIiKy
OiACUCTEM Ta iX 3B’S3KIB, OINHUCY 1i JIOTIYHOI CTPYKTYpU Y BUIJISAIl TaKETIB

KOMITOHCHTIB (JiarpaMa KOMIIOHEHTIB) [7].
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3.4.1 /liarpaMa KOMIIOHEHTiB

[Ile omuuMm OyaiBeNbHUM OJOKOM JJiE CTBOPEHHS apXITEKTypu OO’ €KTHO-
OpIEHTOBAHOT CUCTEMHU Ha (DI3UYHOMY PIBHI BBAKAETHCS KOMIIOHEHT MPOTPAMHOTO
3abe3nedenHs. JliarpamMa KOMITIOHEHTIB TTOKa3y€ BU3HAYEHHS, BHYTPIIITHIO CTPYKTYPY 1
3aJIeKHOCT1 HA0OpY KOMIOHEHTIB. B siK0oCT1 (DI3MYHUX KOMIIOHEHT MOXKYTh BUCTYTATH
datinu, 6a3u naHux, 010;110TeKH, MOy, akeTH, iHTepdeiicu IC Torro.

Komnonenm — eneMeHT MOJIEN, 110 MPEACTABISE JIEIKY MOAYJIbHY YacTHUHY
CUCTEMH 3 IHKAICyJbOBaHUM BMICTOM. Y MoBi UML B 4KOCTI KOMIOHEHTa MOXeE
po3rsaaTucs Oyab-sSKUii aBTOHOMHUM €JIEMEHT CUCTEMHU a0 M1JICUCTEMHU.

BHyTpillIHI YaCTUHU KOMIIOHEHTIB IMPUXOBaH1 Ta HEAOCTYIIHI 330BHI, OKPIM THX,
K1 HAJAlOThCS 3a JOMOMOror Horo iHTepdeiiciB. KoMnoHeHTH MOXyTh OyTH
ITOB’s13aH1 MK COOOFO 3a JJOIIOMOT OO0 TIEBHUX BiJHOIIEHB. [1i BiTHOIICHHS BH3HAYCHI
TakK, 00 PO3TJIAIATH KOMIIOHEHT SKOMOTa HEe3aJIeKHIMTUMH BiJ] CBOI'O OTOYCHHS.

st rpadiuHoro mpencraBieHHs kommoHeHTa B UML 1 BUKOpHUCTOBYETHCS
CHeriadlbHUi CHUMBOJI — TMPSMOKYTHHK 31 BCTAaBJICHMMH JIIBOPYY JBOMa
OpSIMOKYTHHKAMU MeHIIoro posMmipy (puc. 3.47, a, 6). BcepenuHi BeIHKOIro
NPSIMOKYTHHKA 3aIllUCYEThCS 1M’Sl KOMIIOHGHTa 1, MOXJIMBO, JesKa JOJaTKOBa
1HdOopMaIris.

Y wmoBi UML 2 koMIOHEHT 300paxyeTbcsi y (opMi HOPSIMOKYTHHKA 3
HEOOOB’SI3KOBUM KJIFOUOBUM CIIOBOM «componenty, 3anucaHuM y Gopmi CTEpEOTHITY.
JlomaTkoBO y mpaBOMy BEpPXHHOMY KYTKY CHMBOJY Kiacudikaropa Moxe OyTH
300pakeHa MIKTOrpaMa KOMIIOHEHTa Yy (OopMi HEBEIUKOr0 MPSMOKYTHUKA 3 JBOMA
MEHITUMHU TpSAMOKyTHUKamMu (puc. 3.47, g). YcepeawHi CHUMBOJY MNPSIMOKYTHUKA
BKA3yEThCS 1M’sl KOMIIOHEHTA. 300pakKeHHsI KOMITIOHEHTa Ha JliarpamMi MOXKe€ MICTHTH
TaKOX CUMBOJIM 1HTEP(DENCIB, sIKI MPUETHYIOTHCS 10 MPSIMOKYTHUKA KOMIIOHEHTA 32

J0ITOMOT 010 3’eqHyBauiB (puc. 3.47, 2).
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Catalog IDialog fileDLL:BiGnioTeka
—O
|Application
—O
a 6
IDialog
<<component>= < cﬂmpgnentb:a@ Isa:nsnr
3amoBNeHHA \Application KoHTponep
8 2

Pucynok 3.47 — [Ipuknaau rpadigHOro 300paxeHHsT KOMIIOHEHT

KoMmoneHT Moxke MaTu JBa DPI3HOBUAM iHmeppeiicie: iHTEepdeiicu, 110
HAJAI0ThCS, 1 HEoOXiAH1 iHTepdeicH, SKI YTBOPIOIOTH OCHOBY JJIS B3a€MO3B’SI3KIB
KOMITOHEHTIB MK COOOI0 3 BUKOPUCTaHHSIM 3aJIeKHOCTEH Ta 3’ €/IHYBaUiB.

Inmepdgpeiic, wio naoaemoca, — 11e iHTepdeiic, AKU KOMIOHEHT MPOMOHYE JJIS
CBOT'O OTOYECHHSI.

Heooxionuit inmepgheiic — ne intepdeiic, akuid NOTpiOHUN KOMIIOHEHTY BiJl
CBOI'O OTOYEHHS JJI1 BUKOHAHHS 3a4BJICHOI (DYHKIIIOHAILHOCTI 00 MOBEIHKH.

[arepdeiicu, mo HagatoThcs, 1 HeoOXimHi iHTepdeiicn, y moBi UML 2
300pakyrOThCsl 3 BUKOPUCTAHHSIM CIIELiaibHOI HOTAIlli, sika Jictana Ha3By «Kymi 1
nrapHipa» abo «JIbOJTHUKA HA TaTAYII».

Pazom 3 iHTepdericamu, SKi BITHOCATHCS IO 30BHIMIHBOTO IPEACTABICHHS, HA
miarpaMi Moxke OyTH 300pa)keHe BHYTPIIIHE MPEACTaBICHHS a00 MpeaCTaBICHHS
KOMIIOHEHTa y ¢Gopmi 061101 CkpuHi. Y 1[bOMY BHUIAJKY YCEpEIHHI CUMBOIY
KOMITOHCHTa 300paXyroThbCcsl Kiacu abo 1HmI Ki1acugikaTopH, sKi peai3yrTh
MOBEAIHKY I[LOT'O0 KOMIIOHEHTA. Tak, HampuKIIaJ, KOMIOHEHT 3aMOBJIEHHSI Ma€ J[Ba
KJIacH, SIK1 peani3yloTh WOro (yHKIIOHAJIBHICTh, a came: 3aroJIoBOK3aMOBJIEHHS 1
PsanoxkToBapy (puc. 3.48) [5]. [lpuuomy 1ii KjiacH TIOB’si3aHi BiJHOIICHHSM

KOMITO3HII].
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Jliarpama KOMITOHEHTIB, Ha BIIMIHY BiJl paHillle PO3TJITHYTHX Jiarpam, OMUCYe
0coONMMBOCTI  (DI3MYHOTO TMPEACTABICHHS CHCTEMH Ta JO3BOJSE BHU3HAYUTH
apXITEKTypy pO3pO0IIOBaHOI CHCTEMH, BCTAHOBHBIIIU 3aJIEKHOCTI MIXK TPOTPAMHUMU
KOMIIOHEHTaMHU. Y 0ararbox CepefoBHUIIAX PO3POOKH MOAYJIb a00 KOMIIOHEHT

BiZITOBia€ (aiy.

3amoBneHun
1osap <<component>> & | Knienr
e
3aMOBNEeHHA
‘fﬂmmpnnent}:{] hd —(
3aronoBoK
Toeap
3aMOB/NEHHA _
MicuesHaxoa)KeHHA
CynpoBogMeHHa | F2MOBIEHHA 1 ——
07 ENeMeHT N 40
PaxyHoK-daKTypa PapokTosapy

Pucynok 3.48 — 300paxeHHs KOMIIOHEHT C iHTepdericaMu B HOTAIllT «KyJIi 1 IIapHipay

[IyHKTUpHI CTPUIKH, IO 3 €AHYIOTb MOAYJl, TOKAa3ylOTh BIJHOIICHHS
B32€MO3AJIEKHOCTI AHAJIOTIYHI TUM, $IKI MalOTh MICLE MHpPH KOMMUISIII BUXITHUX
TekcTiB mporpaM. OCHOBHUMH TpadiuHUMH €IIEMEHTAMH JiarpaMu KOMIIOHEHTIB €
KOMIIOHEHTH, 1HTep(EHCH 1 3aJIeKHOCTI MiK HUMH.

Iarepdeiicu  Takok MOXYTh OyTH 300pakeHl y QopMi 3BUYAHHUX
MPSIMOKYTHHKIB KJIAacy 13 cTepeoTuriom <<interface>> i cekuiero omnepaiiii. ¥ nupomy
BUIMAJIKy HEOOXITHUNU 1HTEpQehC TIO03HAYAEThCS 3a JIONIOMOTOK  BiOHOULEHHS
3anesxcHocmi, CTIPSMOBAHUM BiJl OJHOTO 3 KJACIB, 110 BXOIATH JI0 HOro CKJIamy.
JIoAaTKOBO 1 BITHOLICHHS MOYKE MaTH cTepeoTun <<use>> (puc. 3.49, zisopyu).
[aTepdetic, M0 HATAETHCS, MO3HAYAETHCS 3a JIOMOMOTOI0 BIOHOWIEHHS peanizayii,
CIIPSIMOBAHOTO BiJl KOMIIOHEHTa a00 BiJl OHOTO 3 KJIACIB, 1110 BXOJUTH JI0 KOTO CKJIAy,
no uporo iHTepdericy (puc. 3.49, cnpasa). HeBakko MOMITHTH, MO0 IISI HOTAIIS

MPaKTUYHO 1IEHTUYHA HOTAallli, sIKa BUKOPUCTOBYETHCS Ha Jllarpami Kiacis [5].
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<<interface>>

3amosneHui <<interface=>>
Tosap <<yses> $] MicuesHaxoaxeHHaTosapy
. <<gomponent=> |._.....
sHaiitu3almerem() 3aMOB/MEHHS B sagam()
o IMIHKUTH()
3aaaTKineKicTs() eTpumaT ferani()

oTpumat detani()

Pucynok 3.49 — [Ipencrasnenss iHTepdeiiciB y popMi cCUMBOIY Ki1acudpikaropa 3
B1IHOILIICHHSIMU 3QJISKHOCTI 1 peasizallii

Ha puc. 3.50 noka3zanuii mpukiajg mpocToi aiarpaMyd KOMIIOHEHTIB. Y JTaHOMY
npukiani kommnoneHT Till (Kaca) moxe B3aemomistu 3 komrnoHneHTom Sales Server
(CepBep mpojax) 3a jornoMoror iHtepdeiicy sales message (MoBigOMJICHHS PO
MPOJIaxi).

OckinbKu Mepexa Moxke OyTh HeHanilHomo, To koMmmoHeHT Message Queue
(Uepra moBiOMIJICHb ) BCTAHOBJICHUH TakK, 100 Kaca MOTJa CIIUIKYBAaTHCS 3 CEPBEPOM,

KOJIM MEperKa MpaIfioe, Ta 3 4eproro MOB1IOMIIEHB, KOJIM MEpeXka BiKIIIOUCHA.

z ]

Till
Sales Server 2 |
sales
message g ] 2 ]
g - 3~ Transaction [ 7 Accounting
© e Processor O Driver
z ] |
Message Queue )4
,;-\5
2 ]
Accounting
System

Pucynok 3.50 — [Ipuknaa mpocToi giarpaMu KOMIIOHEHTIB
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Toni yepra MoBiIOMIIEHb 3MOXKE B3aEMOJIISITH 3 CEPBEPOM, KOJIM MEpEkKa 3HOBY
CTaHe JOCTYMHOW. Y pe3yibTaTi dYepra INOBIIOMJIEHb Hajae iHTepdeiic ans
CIIJIKYBaHHS 3 Kacow, 1 BUMarae Takuil camMuil iHTepdelc s CHUIKYBaHHS 3
cepepom. CepBep po3iICHHH Ha JiBa OCHOBHI KOMITOHEHTH: T ransaction Processor
(ITpomrecop Tpan3akiiii) peanizye iHTepdeic moBigomieHb, a Accounting Driver
(dpaiiBep paxyHkiB) criikyeTbest 3 Accounting System (Cuctema BeieHHS paXyHKIB).
KommonenT y cBoemy ckmaai wmae iHTepdeicHuil Kiac, dYepe3 SKHi

3MIMCHIOETHCS JOCTYII JI0 1HIITUX KJIaciB 00’ €KTIB.

3.4.2 Po3ropranHsi NPOrpaMHoOl CHCTEMH HA aNlapPaTHHUX 3aco0ax

di3uuHe mpeAcTaBIeHHS MPOrpaMHOI CUCTEMU HE MOXKe OyTH MOBHHM, SIKIIIO
BIZICYTHs 1H(oOpMAIlsl MPo Te, Ha sKiM miaTdopmi Ta Ha SIKUX OOYHCIIOBAIBHUX
3aco0ax BOHA peasizoBaHa. SKIIO po3poOIsSETHCA MPOCTa Hporpama, sika MOXe
BUKOHYBATHUCS JIOKAJIbHO HAa KOMIT IOTEP1 KOPUCTYBaya, sika HE BUKOPUCTOBYE HISTKHX
nepudepiiHUX MPUCTPOIB 1 PecypciB, TO B I[bOMY BHUIIAJIKy HeMae HEOOXITHOCTI B
po3pobui gonatkoBux giarpam. OpHak mpu po3poOIl KOPHOPATHUBHUX JOJATKIB
CUTYallisl BUTJIAIA€ 30BCIM 1HAKIIE.

[lo-mepmie, ckiaaaHi NOPOrpaMHi CUCTEMU MOXYTh pEali30BYyBaTUCA B
MEpEKEBOMY BapiaHTI Ha PI3HUX OOYHUCITIOBAIBHUX IIAaTGopMax 1 TEXHOJIOTISIX
JOCTYILy O PO3MOALIeHnX 0a3 nanux. HasBHICT TOKaJIbHOT KOPIOPATUBHOI MEPEexki
moTpedye po3B’sI3aHHS MIOT0 KOMIIEKCY JTI0AATKOBUX 3aB/IaHb 1100 PaIliOHAIIBHOTO
pPO3MIIIIEHHS KOMIIOHEHTIB 10 BYy3/JaX I[€l Mepexi, M0 BH3HAYAE 3arajbHy
POAYKTUBHICTH MPOTPAMHOT CUCTEMH.

[To-npyre, iHTErparlisi MPOrpaMHOI CHUCTEMH 3 MEPEeXer IHTepHEeT BHU3HAYae
HEOOXIAHICTh PO3B’SI3aHHS JIOAATKOBUX 3aBJaHb IPH MPOEKTYBAHHI CUCTEMH, TaKHX
SIK 3a0€3MeUeHHs O€3MEeKU, KPUIITO3aXUIIIEHOCTI Ta CTIMKOCT1 JOCTYIy 110 1H(popMarii
JUTSI KOPIOpaTUBHUX KIIIE€HTIB. L1 acriekTu 3anexars Bij peajizailii npoekTy y Gopmi
(13UYHO ICHYIOUHX BY3JIIB CUCTEMH, TAKUX K CEPBEPH, poO0Ui CTaHIli, OpaHaIMayepH,

KaHAJIM 3B’SI3KY 1 CXOBMILA JJAHUX.
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Hapemri, TexHOOTIi 1OCTYIy 1 MaHINMyJIOBaHHS JaHUMHU B paMKax 3arajibHOi
CXEMH «KJIIEHT-CEPBEP» BHUMAralOTh PO3MIIIEHHS BEJIMKUX 0a3 JaHUX Y pI3HUX
CEerMEHTaX KOPIOpPaTUBHOI MEPEXi, iX PEe3epBHOIO KOMIIOBaHHS, apXiBYBaHHS,
KELyBaHHA Uil 3a0e3ne4eHHs] HEOOX1IHOI NPOAYKTUBHOCTI CUCTEMH B Hutomy. L1
aCMeKTH TaKOX BHMAaraloTh Bi3yaJIbHOTO TPEACTaBIEHHS 3 METOI0 crhenudikarii
MPOTrPaMHMX 1 TEXHOJIOTTYHUX OCOOJIMBOCTEH peaizallli po3MoaIICHUX apXITEKTYp.

Posmoxin enemeHTiB (pe3yibTaTiB PO3POOKH) MPOTPaAaMHOTO JOJATKYy 3a
anapaTHUMHU BY3JIJaMU KOMIT IOTEPHOI CHUCTEMM 3py4YHO IMOKa3aTH 3a JIOMOMOTrOK0
diazpam po3zzopmannsn (y pociicbkiil (YKpaiHCBKil) JliTepaTypl iX HA3UBAIOTh TaKOXK
oiazpamamu po3miugeHns).

3 TOYKHM 30py peanizallii MPOEKTOBAaHA CHUCTEMa CKIIAJIA€ThCA 3 KOMIIOHEHTIB
(mpencraBieHUX HA JlarpaMax KOMIIOHEHTIB), PO3MOAUIEHUX MO OOYMCIIIOBATbLHUM
BY3JIaM (TIPEJICTABJICHUM Ha JilarpaMax po3rOopTaHHs).

Jiacpama po3zopmannsa  103BOJIIE  300pa3uTH  «PI3UUHY»  CTPYKTYpPY
nporpaMHoi  cucTtemd. Ha erami mpoekTyBaHHA ~ JiarpamMa  pO3TOpTaHHs
BUKOPHUCTOBYETHCS I MPENCTaBICHHS (PI3UUHOI CYKYITHOCTI BY3JIIB SIK OCHOBH JJISI
peamizamii cucremu. Jliarpama po3ropTaHHS CKIAJA€TBCA 3 TPhOX OCHOBHUX
€JIEMEHTIB: apTe(aKTiB, BY3JiB 1 BITHOCHH MK HUMH.

Jiarpama posropTaHHs BioOpa)ka€ BiAMOBIAHICTh KOHKPETHHX MPOTPAMHUX
aptedakTiB  (HampuWKiIaJ, BHUKOHYBaHMX (alaiB) OOYHCITIOBAILHUM  BYy3JIaM
(BUKOHYIOUMM 00pOOKY). BOoHM MOKa3ylOTh PO3MIILIEHHS MPOrpaMHUX €JIEMEHTIB Y
(G13UuHIA apXITEKTypl CUCTEMHU 1 B3aeMOJIIIO (3a3BUYail MepexeBy) Mk (DI3MUHUMU
eqeMeHTamMu. JliarpamMa poO3ropTaHHs JO3BOJISIE Kpalle 3pOo3yMiTH  (Di3UUHY
apxITEeKTypy (200 apXiTEeKTypy pO3rOpTaHHs).

To0T0, Ha J1arpami po3ropTaHHs PO3MIMIAIOTHCS TUTBKH T1 €IEMEHTH (PI3UUHOTO
MIPEICTABJICHHS MOJEINI, SKl ICHYIOTh IIiJ] 9aC BUKOHAHHS MPOTpamMHOi cuctemu. Ti
€JIEMEHTH, K1 He BUKOPUCTOBYIOTHCS Ha €Tarll BUKOHAHHS, HA JllarpaMi po3ropTaHHs,
K TMPaBWIO, HE TIOKA3yIOThCs. Tak, HalPUKIad, KOMIIOHEHTH 3 TEKCTaMU MpOorpam
MOKYTh OyTH MIPUCYTHIMH Ha Jliarpami KOMIIOHEHTIB, a Ha Jilarpami po3ropTaHHs BOHU

HC BKAa3YyIOTHCA.
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Cnin 3a3Ha4MTH, IO HA BIIMIHY BiJ JlarpaM JIOTIYHOTO MPEICTaBJICHHS 1
JiarpaM KOMIIOHEHTIB, JllarpaMa po3ropTaHHs MPOEKTYEThCS, SIK TPABUIIO, B €JUHOMY
€K3eMIUIAPI, OCKIJILKM BOHA MTOBUHHA LIJIKOM TMPEACTABIATH OCOOIMBOCTI TOMOJIOT1T 1
peanizarllii yci€i CUCTEMHU.

['padiuno miarpama po3ropTaHHs — 11e Tpad 3 BY3JiB, SKi 3’ €JHAHI acOIiaIlisIMHu,
0 TOKa3ylTh ICHYIOYl KOMyHiKamii. By3mum MoxyTh MicTuTH apredaktu
(BUKOHYBaHUX KOMIIOHEHTIB 1 JMHAMIYHUX 010J1I0TEK), IO MPAIIOIOTH Y ITUX By3/1ax.

By3zon (node) € neskuMm (i3UYHO ICHYIOUHMM €JIEMEHTOM CHCTEMH, IO Mae
JeSIKU 00YUCITIOBANILHUN pecypc. B SIKOCTI 00YMCIIIOBATIBHOTO PECYpPCY BY3Jia MOXeE
pPO3TIIAIATUCS HASABHICTh IIOHAWMEHINE JESKOro 00’€My  eJIEeKTPOHHOI abo
MarHiTOONTUYHOI 1TaM’ATi 1/a60 miporiecopa. [ToHATTS By3a TakoXX MOYKE BKJIIOYATH 1
1HII MexaHIYHI a00 EeNEeKTPOHHI MPHUCTPOI, Takl K JATYUKU, MPUHTEPH, MOJEMH,
uu(ppoB1 KaMepHU, CKAHEPHU 1 MAHIITYJISITOPH.

I'padhiuno Ha giarpami po3ropTaHHs BY30J 300paxyerbcs y  (dopmi
TPUBUMIPHOTO Ky0a, KUl Mae BJACHE IM S, IO BKAa3YyeETbCS YCEPEOWHI LIbOIO
rpadigaoro cumBoy. Cami By3JIM MOXYTh MPEACTABIISTUCS SIK B SIKOCT1 THITIB (1M S
By3Ja 0e3 miakpecienHs, puc. 3.51, a), Tak 1 B sikocTi exk3eMIursipiB (puc. 3.51, 6, 6) i
crepeotuniB y ¢opmi pucynky (puc. 3.51, 2). Ha npomy Turmi By3/iB HE MOXYTb

PO3MINTYBAaTUCS! BUKOHYBaHI KOMIIOHEHTH MTPOTPaMHOI CHCTEMH.

: Po6oua CraHuin

Cepeep : CKaHep : MpuHTEp
Ba3u LG 1100
AaHux
a) 6} 8}

Pucynok 3.51 — I'padiune 300pakeHHsI By3J1a Ha JiarpaMi po3ropTaHHs

[Ipy HEOOXiIHOCTI SBHO BKAa3aTU KOMIIOHEHTH, SKI PO3MIIIYIOThCS a0o
BUKOHYIOTHCS] HA OKPEMOMY BY3J1i, MOKHA 3p0o0nTH IBOMa criocobamu. [leprmmii 3 HuX
JI03BOJISIE PO3AUTATH TpadiyHUN CUMBOJ By3JIa Ha JIB1 CEKIIii TOPU30HTAIBHOIO JIHIETO.
VY BepxHill cekIli 3anucyloTh IM’S By3Ja, a B HIDKHIA — pO3MIIIEH] Ha LIbOMY BY3J

KOMITOHEeHTH (puc. 3.52, a).
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Hpyruii cmnoci®6 m03BOjsE€ TOKA3yBaTH Ha JliarpaMi pO3TOpPTaHHS BY3IU 3
BKJIAJCHUMU 300pa)KCHHSIMH KOMIOHEHTIB (puc. 3.52, 6). Takumu BKIaICHUMHU

KOMIIOHEHTaMU MOXKYTh BHUCTYNAaTH TUIbKM BUKOHYBaHI KOMIIOHEHTH 1 JHMHaMIYHI

010JT10TEKN.
L
: Cepeepbll : Cepeepbl
Cantrol.exe :Control.exe :Library.dil
Library.dll :
a) 6)

Pucynok 3.52 — Bapiantu rpadgiqaoro 300pakxeHHs By3/11B-€K3EMILISPIB 3
PO3MIITyBaHUMHU HA HUX KOMIIOHCHTAMH

3’eonanna (wnsaxu Komynikayii) BKa3yiOTh BIIHOIICHHS MK BY3JaMH, SIKI €
PI3HOBHJIOM acoliallii. 300pakaroThCsl BOHU BiIpi3KaMu JiHiH 6e3 cTpiiok. HasBHICTD
TaKoi JiHII BKa3ye Ha HEOOXIJHICTh oOprasizauii (i3UyHOro KaHaily sl OOMIHY
1H(pOpMaIlIEr0 MIXK BIJIOBIIHUMU By3JaMU.

Xapakrep 3’€IHaHHS MOXK€ OyTH JOJAaTKOBO CHEUHU(PIKOBAHUA MNPUMITKOIO,
[IOMIYEHOI0 3HA4YeHHSIM a00 OOMEXEHHSM, K1 BH3HAYAIOTHCS 3T1AHO 13 3arajbHUM
BU3HA4YCHHsIM acoriarii (puc. 3.53). V po3rasHyToMy NMpUKIaAl SBHO BU3HA4YEHI HE
JUIIIe BUMOTH JI0 IIBHJIKOCTI TIepeaadi JaHUX Y JIOKaJbHIA MEpexi 3a JIOMOMOTO0
ITOMIYEHOI'0 3HAYCHHS, ajie 1 peKOMEHJallii 3a TexHoJoriero ¢i3udHoi peamizarii

3’€JIHaHb Y (DOPMI MPUMITKH.

= = | < " " —
"npouecop"” . n;":g:’:ia "npouecop”
: CepBep mMmepexa M
) . F CTaHUWiA
(WenaKicTe
ﬁ\\ nepepadi = ,-*’j
500 MB/c)
- \ -

Pucynok 3.53 — @parMeHT aiarpaMu po3ropTaHHs 31 3’€ITHAHHSMH MIK BYy3JIaMU

BawaHo peanisysaTtu

Ha TexHonoril
ONTOBONOKHA
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OkpiM 3’eqHaHb Ha JiarpaMi pO3TOpPTaHHS MOXYTh OYTH NPUCYTHIMHU
BITHOIIIEHHS 3aJIKHOCTI MiX BY3JIOM 1 PO3TOPHYTHMMH Ha HHOMY KOMITOHEHTaMH.
[ToniOHMit cnoci® € anbTepHATHUBOK BKJIAJEHOMY 300pa)KEHHIO KOMIIOHEHTIB
yCepeArHI CUMBOJIY BYy37a, IO HE 3aBXKIW 3PYyYHO, OCKUIBKH POOHTH L€ CHMBOI

HaMIpHO 00’ eMHUM (puc. 3.54).

: Po6oya craHuia

‘___.- l-' hal _‘_‘
main.exe control.exe editor.exe

Pucynok 3.54 — Jliarpama po3ropTaHHs 3 BIIHOIICHHIM 3aJIe)KHOCTI MIJK BY3JIOM 1
PO3TOPHYTHMH Ha HBOMY KOMITIOHEHTaMHU

Posrnstnemo ¢parmeHT (Pi3MYHOrO MpPEACTaBICHHS CHCTEMH BiJJIaJI€HOTO
oOciyroByBaHHs KiIi€HTIB OaHky (puc. 3.55). Ha miarpami po3ropTaHHs By3JaMH
CUCTEMHM € BiJJIaJiecHUH TepMiHai (BY30J1-THI) 1 cepBep OaHKY (BY30J1-E€K3EMILISP).
Bkazana 3anexHICTh KOMIIOHEHTa peanizauii gianory «dialog.exe» Ha BiajaieHOMY
TepmiHani Bix iHTepdeiicy 1Authorise (ABTopH3alis), peari30BaHOTO KOMIIOHEHTOM
«main.exe.

VY cBoOIO Wepry, KOMIOHEHT «Mmain.exe» pOo3ropHYTHH Ha aHOHIMHOMY BY3IIi-
exzeMiuisapi «CepBep Oanky». OcTaHHIN 3aJeKUTh BiJ KOMIOHEHTa 0Oa3u JaHUX
«KienTu 6aHKy», IKUI PO3TOPHYTHUH Ha IbOMY XK BY3JII.

[IpumiTKa BKa3ye Ha HEOOXITHICTh BUKOPUCTAHHS 3aXHUIICHO] JIIHIT 3B’ 3Ky IS
oOMIHY JaHUMH B Iiii cucteMi. [HIui BapiaHT 3amucy miei iHopMmarllli moyisrae B

JIOTIOBHEHHI JlIarpaMy BY3JIOM 13 CTEPEOTHUIIOM «3aKpHUTa MEpexkKa.
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3axuiueHa niHia —L]

3B'A3KY
TS~ "npouecop”
:Cepeep 6aHky
_—
"npouecop” main.exe F-===-- .
:BigaaneHuid TepmiHan

______ I, IJ "6a3a gaHmx"
IAuthorise | :KnieHTn 6anky

T
|
|
]
|

[
g dialog.exe
L

Pucynok 3.55 — Jliarpama po3ropTaHHs I CUCTEMH BiIIaJIEHOTO OOCITyTrOBYBaHHS
KJIIEHTIB OaHKY

3.5 MoaeroBaHHA NMOBEIIHKHA CHCTEMH

[Tpu cTBOpEHHI MPOrpaMHOI CHCTEMH HEIOCTATHLO BiJMIOBICTH HA MIUTAHHS W0
pooums cucmema? 13 4020 60ona cknadaemupca? — NOTPIOHO BIAMOBICTH HA TUTaHHS
AK npautoe cucmema?. BinoBib Ha 11€ TUTAHHS JJa€ MoOe1b nogedinku. I1oBeninka
peanabHOl MPOrpaMu IIJIKOM 1 IMOBHICTIO BHU3HAYAETHCS 11 KOJOM — SIK Iporpama
CKJIaZIcHa, TaK BOHA 1 BUKOHYETHCS. AJie TIporpama — Iie MPOCTO 3aIKC aJITOPUTMY.
Takum ynHOM, Moaeab moBexinku (behavior model) — e onuc anropurmy podotH
cucremu [7, po3ainm 12, 18].

IToBemiHka CHCTEMH BH3HAYAETHCS MHOMKHHOIO O0’€KTIB, IO OOMIHIOIOTHCS
MOBIIOMJICHHSAMH, 1 3aJa€ThCi JlarpaMaMy JIsJIbHOCTI, JlarpaMaMy B3aeMOJii
JiarpaMaMu KiHIIEBOIO aBTOMATa.

Jlns  omucy TMOTOKY YNpaBiiHHA, TOOTO TMOCTIJOBHOCTI BHUKOHYBaHUX
€JIEMEHTApHUX KPOKIB MPU BUKOHAHHI OKpeMOi omeparii abo peanizallii CKJIaaHOro
BaplaHTa BUKOPUCTAHHS, 3py4HO BUKOPUCTOBYBATH Jiarpamy JiflJIbHOCTI.

B3aeMojiss [E€KIIBKOX TMPOrpaMHUX OO0’€KTIB MK COOOH  OIMUCYETHCA
aiarpaMmaMu  B3aeMofii B ONIHIA 3 JBOX EKBIBaICHTHUX ¢opMm (miarpamm

MOCJTiIOBHOCTI 200 AiarpaMu KoMYyHiKaIrii).
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Y UML nepenbadeHo nekiabka pi3HUX 3ac001B JJIsi ONMUCY MOBEIIHKU. Bubip
TOTO UM 1HIIIOTO 3aCO0Y AUKTYETHCS] TUIIOM TTOBEIHKH, SIKY MOTPIOHO OMHUCATH.

J11s1 OTIHCY JKUTTEBOTO IIUKITY KOHKPETHOTO 00’ €KTa, TIOBEIIHKA SIKOT'O 3aJICKHUTh
BiJl ICTOPIi IILOTO 00’€KTa, a00 OOPOOKH ACHHXPOHHUX CTUMYJIIB, BUKOPUCTOBYETHCS
KiHIIeBHIA aBTOMAT y (hopMi Aiarpamu ctadiB. [Ipu boMy cTaHM KiHIIEBOTO aBTOMATa
BIJITOBIAIOTh CTaHaM 00’€KTa, TOOTO pi3HMM HaOopaM 3HAYEeHb aTpUOYTIB, a
MIePEXO0/IX BIANOBIAI0Th BUKOHAHHIO OIEpallii.

Sk 1 miarpamMu BUIIB JISTIBHOCTI, JlarpaMu KiHIIEBUX aBTomatiB (ctaniB) UML
B1JI0OpaKalOTh TMHAMIYHY MOJI€JIb CUCTEMH. 3a iX JOMOMOI0I0 LTIOCTPYIOThHCS MO/ 1

CTaHU 00’ €KTIB — TPAH3AKIIIH, MPEIEACHTIB, JIFOICH TOIIO.

3.5.1 diarpama aisjibHOCTI

Onuc  (QyHKIIOHATPHUX BHUMOT Y BUIUISJI BapiaHTIB  BUKOPHCTAHHS,
0€3CyMHIBHO, € y>K€ BaXJIMBUM €TAlOM Y JKUTTEBOMY LUK po3pooku [13. Amxe
caMe€ Ha IIbOMY eTami BiAOYBAa€ThCA Y3TO/KEHHSI 13 3aMOBHHUKOM TOT0, SIK Oy/e
BUMIISIIATH 1 (YyHKIIIOHYBAaTU cucTtema. Temep Ha MiACTaBl 3aTBEPIAKEHHX BUMOT
HEO0OX1THO CUCTEMY CIIPOEKTYBATH 1 pealli3yBaTu. 3aBJaHHs aHAIITUKA HA [IbOMY €Tarll
— [IEPETBOPUTH OIKUC BapiaHTIB BUKOPUCTAHHA B TEXHIYHO TPAMOTHHI OMHUC CTPYKTYPH
1 MOBOJIPKEHHSI CUCTEMH, SICHY apXITEKTopaM 1 po3poOHUKaM. TakuM YMHOM, MepexiJl
Bil MOJENIOBaHHS BHUKOPHCTAHHA JO IHIIUX BHJIB MOJCIIOBAaHHS TOJIATA€E B
YTOYHEHHI, JIeTali3alli Ta KOHKpeTu3allii BapiaHTiB BUKOPUCTAHHSI.

Axmo giarpamMa  BapiaHTIB  BUKOPUCTaHHS J1a€  «BHJ  3BEpXy» Ha
(GYHKIIOHAIBHICTH CUCTEMH, TO Jliarpama JisUTbHOCTI, HABIAKH, JO3BOJISAE JOKIATHO
UTFOCTPYBAaTH OKPEMUI BapilaHT BUKOPUCTAHHSA Ta HOTO CIieHapii.

Jliarpamu JisJIBHOCTI, TaK caMoO SIK 1 OJIOK-CXEeMH, — 3arajlbHUi Ta MOTYKHUI
3aci6 oOmECy anropuTMiB. IX 3 YCHIXOM Takok MOKHA 3aCTOCOBYBAaTH s
MOJIETIIOBaHHS MOBEIHKHU JIIOJIeH, MPUCTPOIB 1 OpraHizailiii npu BUKOHaHHI Oi3HeEC-

MIPOLIECIB.
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[lin misIBHICTIO B JTaHOMY BHIAJKy PO3YMIIOTH 3aBAaHHs (Omepariiro), sKi
HEOOX1IHO BHKOHAaTH Bpy4dyHy abo0 3a JOMOMOror 3aco0iB aBTOMaru3aiii. Y
TEOPETUYHOMY IUIaHI Jllarpama AlSUIbHOCTI — 1€ y3arajbHEHE YSBJIECHHS aJlfOPUTMY,
[0 peaji3y€e aHaJi30BaHW BaplaHT BUKOPHUCTAHHS. Y 3arajJilbHOMy BHIIAJKY
JUSJIBHICT € CaMOCTIMHUM €JIEMEHTOM MOBEAIHKH, SIKa, y CBOIO YEpry, MOXKeE
BKJIIOYATH 1HIII JISUIBHOCTI 00 OKpeMi Jiii.

HMiarpamu misutbHOCTI B UML 3a0e3nedeHi J0AaTKOBHMH CHHTAaKCHUYHHMH
3aco0amu, siKi Pi3KO MiJIBUIYIOTH iX BUPA3HICTh 1 00JIaCTh 3aCTOCYBAHHS.

Hist. [lis € iIMEHOBaHHMM €JIEMEHTOM, SIKOMY BIJIITOB1JIa€ OJMH KPOK 200 eTarl pu
BUKOHAHHI JEAKO1 MISUTBHOCTI. Y pe3ysbTaTl BUKOHAHHS JIi MOXE 3MIHHUTHCS CTaH
cuctemu. KoxkHa ist B TISUTBHOCTI MOKE€ BUKOHYBATHCS JOBUIBHY KUIBKICTh pPa3iB.

By3oa aissibHOCTI. By30n JisIbHOCTI € aOCTpakTHUM KJIACOM JJIE OKPEMUX
TOYOK Yy NOTOLI JiSJIBHOCTI, CHOJIYYEHUX Ayramu. By3iau AisUIbHOCTI MOXYThb
BIJIHOCUTHUCS TUIbKHU 10 OKPEMOT JIIsUIbHOCT1 a00 rpynu JisiibHOCTEH. ICHye nekinbka
BUJIIB KOHKPETHUX BY3JIIB MISUIBHOCTI, JUIsl KOXKHOI'O 3 SIKHX € BJIacHa rpadiyHa

HOTarlis: By3o0d 1ii (puc. 3.56, a), By30J1 BUKIUKY AisUTBHOCTI (puc. 3.56, 6), By301

00’exty (puc. 3.56, 6) i By3au ynpasiiaus (puc. 3.56, 2).
Im'a
AlAnbHOCTI

7] | osens | @@ 0[O
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Pucynok 3.56 — Horaiist 11t pi3HUX BY3J1iB JiSTbHOCTI

By30:1 BUKIUKY AISUTBHOCTI 300PaKYETHCS PO3MIIIEHHSIM CHUMBOIY «Tpadiiiy,
K1 MalOTh MOAIOHICTh 3 CHMBOJIOM 1€papXii, UTFOCTPYIOUH TOW (hakT, 110 el BUKIUK
JISUTBHOCT] TIOYMHAE THITY MisUTbHICTB. OcTaHHs MOXke OyTH mpezicTaBieHa y GopMi
JTIOJIATKOBO1 BKJIQJICHOT IlarpaMu JIisUTbHOCTI.

Hyra nissnbHocTi. Ha miarpami By3iau JisJIbHOCTI MOXKYTh OyTH MOB’sI3aH1 MK
c00010 3a JOTMIOMOT' 00 IYT A1sITbHOCTI. Jlyra MIsSIbHOCTI € CIIPSIMOBAHUM BIJTHOIIIEHHSIM

1 Ma€ B SIKOCTI JKEpena Ta METH JesK1 BY3JIH.
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Jlyra mismbHOCTI 300paXky€eThCsl CYLUIBHOIO JIIHIEK 3 TOHKOIO CTPUIKOIO, TIPU
IILOMY 1M’sI TYTM MOK€ OyTH BiICYTHIM (puc. 3.57, a). Skiiio x ayra Mae imM’si, TO BOHO
3aMHUCYETHCA 3 PAAKOBOI OYKBH 1 BKa3yeThCsl MOOJIM3Y cTpuiku (puc. 3.57, 6). yra
TISIBHOCTI MOXKE OyTH TakoXX 300pa’keHa 3 BUKOPUCTaHHSAM 3’€HyBaya, SKUAN
MPECTaBISETbCS Y POPMi HEBEITUKOTO Kpyra 3 iM’siM MITKH (1idpu abo OykBuM) Ass
i€l qyru (puc. 3.57, 6). Lle mo3HaueHHsI MPUHHATE BUKIIOYHO 3 METOIO 3PYYHOCTI i

HC pO6I/ITB BINIMBY Ha MOJICJIb.

im'a =~ O @

a 6 8

Pucynok 3.57 — Hotartist ans pisHEX OyT AiSUTBHOCTI

By3au posrajiy:keHnHs i 3quTTa. By3on posranyxeHHs Mae ogHe pedpo, 110
BXOJIUTb, 1 IBA i OUTBIIIE aTbTEPHATUBHUX pedep, Mo BUXOAITh (puc. 3.58, a). Mapkep,
0 TocTyrnae mo pebpy Oyae 3amponoHOBaHHWM yciM pedpam, IO BUXOIAThH, aje
Ipoiie TUTHKHU 10 OJTHOMY 3 HUX. By301 po3raimyeHHs — 11e epexpecTs MOTOKiB, Ha
SIKOMY MapKep MTOBUHEH BHOPATH TUTbKH OAMH IIIsX. KoykHe BUXigHE pedpo 3axXuIIeHe
CTOPOXXKOBOIO YMOBOIO, SKa O3Hauyae, M0 pedpo mpuiiMe Mapkep TUTbKH y pasi
BUKOHAHHS CTOPO>KOBOi YMOBHU. Y By3JaX 3JIUTTS CXOASATHCS JiBa a00 Ouibiie pedep 1
BUXOAUTH JiHIIe oaHe peOpo. BoHu 00’eAHYIOTh yCi MOTOKH, 11O BXOMSTh, B OJIUH
HOTIK, 1110 BUXOAUTh (puc. 3.58, 6).

By3nu posrany:keHHsi i 00’exHaHHs (mapaJgesizm). By3on posrairyxeHHs
PO3AUISE TIOTIK HA JACKIIbKA MapaleTbHUX MOTOKIB (puc. 3.58, ). By3on 00’ enHanns

CHHXPOHI3y€e 1 00’edHye MACKIIbKAa IOTOKIB B €IWHHA IIOTIK, IO BHUXOJUTH

(puc. 3.58, 2).

.}> > =
6 e 2

a

Pucynok 3.58 — Bysiu posranykenus (a), 3nutts (6), mapaneabHe po3ranyKeHHs (8)
1 00’eqHaHHS (2)
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Ha puc. 3.59 HaBeneHo aiarpamy AisiIbHOCTI, TOOY/I0BaHY Ha MPHUKIIAJI1 TPOIIECY
00poOKM 3BEpHEHHS KJIE€HTAa J0 MEHEIKepa IHTEepHET-MarasuHy 1 IOJAJIbIIOrO
0 OpMIICHHS 3aMOBJICHHS.
VY 3aranbHOMY BUTIAJIKY J1i HA Alarpami AisUTbHOCTI BUKOHYIOTHCS HaJl TUMH a00
iHmuMu 00’ exktamu. I[i 06’ekTn abo iHIIIIOIOTH BUKOHAHHS JiM, a00 BHU3HAYAIOTh
Aesikui pe3ynbrat mux aii. [lpu npomy aii cienndikyroTh BUKIUKH, SKi IEPEIAI0THCS

BiJl OTHOTO 00’ €KTY Tpada MisTHHOCTI J0 1HIIOTO.

!

[ 3BepHEeHHS B IHTEPHET-Marasut }

[TTocTiinuit K.]IIEHT] [HoBuii Ki1ieHT]

!

Hapanna mndopmanii npo

KOMIIaHII0
[Tomryk Odopmnenns
y 0a3i JaHux 3aMOBJICHHS [YMOBM NpHitHATHI] /\[YMOBH HE IPHHHATHI |
\ \L . ®
PeecTpais o
A
v
.
Oc]:lopmnelmﬁ
3aMOBJICHHS
"y
Omnara
3aMOBJICHHS N
\l’ YMOBHI I03HAYEHHA:
Hananus ® - TIOYAaTKOBHii CTaH; (@) - KiHueBwii cTaH;
MOCIVIHU . ,
»4<> - JIOTIYHAH pO3ranyyBad, 3'€JJHyBay;
\l/ - TAPATEIBHAH PO3TATYXKYBaY, 3 €JIHYBaY,
C )

Pucynok 3.59 — I[lpuknazn giarpamu TisUTBHOCTI
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Jns  nmeranbHOi  UTrOCTpallli  OCOOJIMBOCTI  300pakKEHHS PO3TalyKEHHS 1
napajieJIbHUX MiAMPOILECiB PO3MVISTHEMO 1€ OAWH MPHUKIAJ 3 BHOOPOM HAIOKO 1
MPUTrOTyBaHHAM KaBU. OcCOOJIMBICTh LBOT0 MPUKIAAY IMOJSArae B TOMY, IO BiH HE
BUMara€ HISIKHX JOJAaTKOBUX TOSCHEHb B CHIIy OUYEBHUIHOCTI CBOTO KOHTEKCTY
(puc. 3.60 [5]. IlapamenpHICTh y NaHOMY TPUKIAII MPOSBISETHCS B TOMY, IO
MOILTYKOM YaIlKy OapMeH MOXKe 3aiHITHCS I11]] 4aC MPUTOTYBAaHHS KaBH.

b4
( MNowyK Hanoww j

v [KaBwu Hemae]

[vaBa €]
f [kBacy Hemae]
[kBac €]
BcrasuTtH dinbTp
Y uasuaapuy
Hanutu soay v
[Bcﬂannm d:mh'rpj B pesepsyap [ Hanutu kBac ]
Y KaBOBapHYy V CTaKaH
L 4
BiealgunTH ] [Buaﬁ'ru waLKy ]
HaBoOBapKy .

[3 BapMUTH HBB]I’]

.

HanutH Kasy
B YalluKy

<€>‘

(o wari )

OF

Pucynoxk 3.60 — Jliarpama qisibHOCTI JIs1 IPUKIIATY 3 IPUTOTYBAHHSM HAIOO
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JiarpamMu IisUTbHOCTI MOXYTh OYTH BUKOPUCTaH1 HE JuIle JJjs crerudikarii
aJITOPUTMIB OOUMCIICHh a00 MOTOKIB YIIPaBIIHHS Yy MPOrpaMHUX cuctemax. He menIn
BaXKJIMBa cdepa iX 3aCTOCYBaHHS MOB’s3aHa 3 MOJEIIOBaHHAM Oi3Hec-mipoueciB. s
MOJIeNIOBaHHs LHUX ocoOnuBocTedl B MoBlI UML BHKOPHCTOBYETBHCS cHELIabHA
KOHCTPYKIIis, III0 OTpHMaJia Ha3By dopixcku (puc. 3.61).

[Tpu poMy yci cTanu 1ii Ha Jiarpami isIIbHOCTI AUTATHCSA HA OKPEeMI TPYIIH, SIK1
BUIIUIAIOTECS OAWH BiJl OJHOIO BEPTHUKAJIBHUMHU JTiHIAMH. [[B1 cycimHi JiHIT 1
YTBOPIOIOTH JIOPIKKY, a Tpyla CTaHIB MDK ITUMHU JIIHISIMH BUKOHYETHCS OKPEMHUM

niapo3aiiiom kommanii (Bigain 3amoBiens, Binain nponaxis, Ckian).

Bimgin samosnens | Bingin npopakis Crinan

1K

X
MMpuiinaTa
3aMOBJIeHHA
nr; '-..,"-
\

OTpumaTH 3apeccTpyBaTH
OTLIAATY 3aMOBJIEHHS

| | 1

.'_-

rBi,qnycTHTﬂ
! Lsanmnnennﬂ
W/
r Hagicoars
LTﬂBa]_J KIieHTY

W
3akpuTH
3aMOB/IeHHSA

I
®

Pucynok 3.61 — BapianT miarpamu TisiIbHOCTI 3 JJOPIKKaMH

[Tizpo3aimaMu KOMIaHii € BLIIUT MpuiioMy ¥ o)OpMIICHHS 3aMOBJICHb, BIJIiI

npojgax 1 ckimaa. [lum migposaiiaM BiAMOBIAATUMYTh TPU JOPIKKH Ha iarpami
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JUSITBHOCTI, KOXKHA 3 SKUX CIeNU(IKy€e 30HY BIAMOBIIATLHOCTI MIAPO3ALTY. Y LIBOMY
BUIAJIKy JllarpaMa JisJIbHOCTI MICTUTh B €001 He Juie iHdopMalio Impo
NOCJIIJIOBHICTh BUKOHAHHS poOOYuX A, ane il mpo Te, KU Migpo3All TOProBoi
KOMIMaH1i MOBUHEH BUKOHYBATHU Ty a00 IHIIY Ji0.

Binainom npuiioMmy 1 oQOpMIIEHHS 3aMOBIIEHb (DIKCYE€TbCS OTPUMAHE BIJ
KJIIEHTA 3aMOBJIEHHS, MICIS 4YOro BIH PEECTPYEThCS Yy Biaaul npojaxis. Ilorim
3MIMCHIOETHCS PO3MApaJICNIOBaHHs JISUTbHOCTI Ha JBa TOTOKW. l[lepmmii 3 HuX
3QJIMIIAETHCS B IIOMY K BIIJIUI Ta OB’ sI3aHUM 3 OTPUMAaHHSIM OILJIaTH BiJ KIII€HTA 3a
3aMOBJICHUH ToBap. Jpyrui iHilir0€ BUKOHAHHS JIii 3 peecTparlii 3aMOBJICHHS Y BIJJILT1
npogax (MOJENib TOBApy, PO3MIPH, PIK BUITYCKY Ta 1H.) 1 Iepeiayl ToBapy Ha CKIaj.

[IpoTe Bumaua ToBapy 31 CKIaay MOYMHAETHCS TUTBKH MICHIS TOTO, K Bl KITIEHTA
Oyne oTpumaHa IuiaTa 3a ToBap (mepexia-3iutTs). [1oTiM BUKOHYETHCS MiJTOTOBKA
TOBapy JO BIANPaBKM 1 HOro BIAOpaBKa KIIEHTOBlI y Biaaul mnpojax. Ilicid
3aBEpIIECHHS LUX A1l 3aMOBJICHHS 3aKPUBAETHCA y BIIAUIN MpUAOMY 1 0OpMIIEHHS

3aMOBJICHb.

3.5.2 Jliarpama nmocJiiI0oBHOCTi

Jiarpamu B3aeMojii IpU3HAYEH1 sl MOJICTIOBAHHS OBEAIHKU LUISIXOM OIUCY
B3aeMO/1l 00’€KTIB I BUKOHAHHSA NESIKOI 3amaul ad0 JOCSITHEHHS NEBHOI METH. Y
nporpaMHiii cuctemi 00’€KTH TMOBUHHI B3a€EMOMISATH OAMH 3 OJHHUM, IMOCHIJIAIOYU
MOBIJIOMJICHHS. B3aemooia — 11e Taka MoBe[iHKa Ha OCHOBI OOMIHY TOB1JOMJICHHSIMH
MK HaOOpOM 00’€KTIB, siKa 3a0e3Ieuye peanizallito BAMOT O CUCTEMHU.

JliarpamMu B3a€MOJIii 3aCTOCOBYIOTHCSI HA PI3HUX PIBHAX MOJICIIOBAHHS: SIK JJIS
OIMHUCY TOBEIHKH OKPEMHX OIlepalliii, Tak 1 IIUIMX BapiaHTIB BUKOpUCTaHHA. JlaHuit
TUIl JiarpaM JI03BOJIIE€ OINHUCYBaTH HE TUIBKKM B3a€EMOJII0 MPOrpaMHUX 00’ €KTIB
(mpUMIpHUKIB KJAciB), ajieé W B3aEMOJIII0 NPUMIPHUKIB 1HIIKUX KjiIacu]ikaTopis:
JIHOBUX 0OC10, BapiaHTIB BUKOPUCTAHHS, KOMIIOHEHTIB TOIIIO.

Jiarpamu B3aeMo/ii 300pakyrOThCs B JEKUIBKOX Pi3HUX IpadiyHux popmax, 3

KX HAaWBAXKJIUBIIIUMU € AiarpaMu MOCJIIIOBHOCTI 1 JiarpaMu KOMYHIKaIii.
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JliarpamMu MoOCIiIOBHOCTI Ta JlarpaMu KOMYHIKaIlii CEMAHTUYHO €KBIBAJICHTHI,
xoua rpadiuHO BUIVLIAAIOTH 30BCIM TMO-pidHOMY. CeMaHTMYHO IIi Jiarpamu
€KBIBAJICHTH1 TOMY, 1110 OMUCYIOTh OJIHE 1 T€ )K: MOCI1JOBHICTh MIepeiayil MOB11OMJICHb
MK 00’€KTaMM y IPOLECI iX B3aEMOJII.

BurnanaioTs mo-pi3HOMY BOHH TOMY, IIO B Jiarpami MOCIiAOBHOCTI rpadiqHO
MIJIKPECIIOETHCSA BIIOPSAKOBAHICTh B Yaci NMepeaHuX IMOBIIOMJIECHb, Y TOW Yac fK B
JiarpaMi KOMYHIKaIlli Ha TMepeaHid IIaH BUCYBAETHCS CTPYKTypa 3B’SI3KIB MIiXK
00’€KTaMu, 710 AKUX MepeaatoThCs MOB1IOMICHHS.

Jiazpama nocniooenocmi Ipu3HAYCHA JJIs1 MOJICTTIOBAHHS TOBEIIHKU y (hopMi
ONMUCY TIPOTOKOJIY CEaHCy OOMIHY TOBIJOMJICHHSMH MDK B3a€EMOJIIIOUYUMU
eK3eMIUIApaMu Kiaacu(ikaTopiB MijJ 4ac BUKOHAHHS OJHOTO 3 MOXJIMBUX CILICHAPIiB.

Ha pmiarpami mMOCHIZOBHOCTI BBAXAa€ThCS BUIUJICHUM OJWH HAIPSMOK,
BIJIMOBIJHO J0 HAMpPSMKY 4Yacy. 3a 3aMOBYAHHSAM MPUKHATO, IO Yac MPOTIKAE 3BEPXY
JIOHU3Y, aje 1ie He 000B’I3KOBO, HAMIPUKJIIAJI, MOYKHA BBAXKATH, 110 Yac MPOTIKAE 3/11Ba
HaIpaBo, 0OYMOBHMBIIIH 1I€ CIIELIATbBHUM KOMEHTAPEM.

[TapanensHO BiCl 9acy BiJi yCiX yYaCHUKIB B3a€EMO/I1i 00’ €KTIB BIXOJUTH TpsiMa
yHKTUPHA JTiHis, SIKa HA3UBAETHCA JAiHicI0 dcumms. JIiHisS KUTTS NPEACTaBIsEe 00 €KT
y B3aeMOjii. SIKIO CTpiIKa BIAXOAUTH Bif JIiHIT )KUTTS 00’€KTa, TO I1I€ O3HAYAE, IO
JaHui 00’ €KT BIANPABIIS€ MOBIIOMJICHHS, a SKIIO CTPLIKA MOBIIOMJICHHS BXOJIUTH Y
JHIIO KUTTSA, TO 1€ O3HAYAE, 110 JAHUM 00 €KT OTpUMYE MOBIAOMIIEHHA. SIKIIO X
CTpUIKa TIEPETUHAE JIHIIO KUTTA 00’€KTa, TO 11€ HIYOTrO HE 3HAYUTh — IMOB1IOMJICHHS
IPOJIETUIO MoB3. SIKIO y mpolieci B3aeMOli 00’ €KT MPUITMHSE CBOE 1CHYBaHHSI, TO
JHISA KUTTSI OOpUBAETHCS 1 B LIbOMY MICIl CTaBUTbCsl Kocui xpecT. Han crpuikoro
MTOBIJJOMJICHHS BKa3y€ThCSI TEKCTOBA YAaCTHHA.

@DoKyc ynpaeninmna TPU3HAYEHUW [JI BUJIUICHHS AKTUBHOCTI OO €KTIB 1
300paKYETHCS HA Jlarpami y BUTIISA1 By3bKOTO TIPSIMOKYTHHUKA, BEPXHS CTOPOHA SIKOTO
€ TIOYaTKOM OTpUMaHHA (POKyCy yrnpaBiliHHS 00’ €KTy (ITOYAaTOK aKTHUBHOCTI), HUXKHS
CTOpOHAa — 3aKIHUYCHHsIM (OKyCy ympaBiiHHS (3aKiHUCeHHsI akTUBHOCTi). Ilepiogm
AKTUBHOCTI MOKYTh YEPTyBaTHUCS 3 MEP10aMH MTACUBHOCT1 200 O4YiKYBaHHS (JIeKLIbKa

(bOKyCIB ympaBIiHHS).



116
[HimiatopoM B3aeMojli B CHCTEMI MOXe OYTH axkmop abo 30BHIIIHIN
KOpHUCTYBau. AKTOp MOXE MaTdh BJIacHe 1M’ abo 3anumiaThcs aHOHIMHUM.
HaiiyacTime akTop 1 oro ¢goKyc ynpasiiHHS ICHYIOTh B CUCTEMI MOCTIHHO.
OO0’exT MOXKe 1HIIIIOBATH PEKYPCUBHY B3a€MO/I1I0 3 caMuM co0oro. Ha miarpami
MOCJIIJIOBHOCT1 peKypcia — 1€ HEBEIUKUN NPSIMOKYTHUK, NMPUEIHAHUM 10 MpPaBoi
CTOpOHU (HOKYCY yIpaBIiHHS TOTO 00’ €KTY, TS IKOTO 300pa)Ky€eThCs 1 PEKypCHUBHA

B3aemois (puc. 3.62).

:Task :Service :Task

start

run

Pucynok 3.62 — Pexypcis Ha giarpami MociIOBHOCTI

Ilogioomnenna — 3akiHueHU pparMeHT 1HGOpMAaIlii, IO HAIPABISIETHCS OTHUM
o0’ektoM 1HIIOMY. I[lpuiioM TMOBIAOMIICHHS 1HIIIFOE BUKOHAHHSA TIEBHHUX Jiif,
COpPSIMOBaHUX HA BUPILIECHHS OKPEMOI 3a]1a4ul TUM 00’ €KTOM, SIKOMY 1I€ TIOB1IOMJIEHHS
BinnpasieHe. [ToBimoMIeHHS HE HIIe Tiepenae AesaKy iHpopmMailito, aje i Bumarae abo
MPUIYCKA€e BUKOHAHHS OYIKYBAaHUX M BiJ MPUHAMAIOYOro 00’ €KTY.

[ToBimOMIIEHHS MOXYTh MaTH apryMeHTH a0o TmapameTpH, 3alie)kKHO BIJ
KOHKPETHHUX 3HA4Y€Hb SKUX MOKE€ OyTHM OTpUMaHMH pPI3HUN pe3yibTaT. 3HAuYEHHS
napaMeTpiB OKPEMHX MOBIJJOMIIEHb MOXKYTh MICTUTH YMOBHI BUPa3U — PO3Taly>KEHHS
a00 aJIbTepHATUBHI HUIIXU OCHOBHOTO ITOTOKY YIIPaBIIIHHS.

[ToBigOMIIEHHS 300pa’Kal0ThCsl TOPU3OHTATBHUMU CTPUIKAMH, 1110 CTIOJIYYalOTh
JiH1T KUTTSA 200 (HOKYCH yNnpaBIliHHS IBOX 00’ €KTIB Ha Jiarpami Mociaii0BHOCTI.

Pi3Hi THIM MOBigOMIIeHb 300pakeHi Ha puc. 3.63 (¢ — CHHXPOHHUN BUKJIMK —
BIJIIIpaBKa IMOB1IOMJIEHHS 1 OUIKYBAaHHS peaKi(li Ha HbOr0; O — ACHHXPOHHUI BUKIIUK —
BiJIITpaBKa MOBIIOMJICHHS 1 TIOJIAJIBIIIE POTOBKEHHS poOOTH O6€3 OUiKyBaHHS PEaKIIii;
8 — MOBIJIOMJICHHS PEAaKIIii — MMOKa3ye MOBIAOMIICHHS y BINOBIb AJIsl MIOBIOMJICHHS
CUHXPOHHOTO BUKJIMKY; ¢ — TOBIJOMJICHHS BUJIYyYEHHS — BUKOPUCTOBYETHCS MAJIs

BUJTYYCHHS JIiHIT )KUTTS 1HIIOTO 00’ €KTY).
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:‘Web :Online ) , ) :Web :Online :Online .
Client Bookshop | |*Service | | :Task Client Bookshop Bookshop | | “Account
search start «destroy»
a) 6) 6) 2)

Pucynok 3.63 — Tunm moBigoMIIeHs Ha Jiarpami IMOCIiIOBHOCTI

KoMmeHTtapi a0 mpuUMITKM MOXYTh BKJIIOYATUCS B JllarpamMH IOCIIJIOBHOCTI,
acoOLIIOIOYNCh 3 OKpeMUMH 00’€KTaMu ab0 MOBIAOMICHHSAMH. BUKOpHUCTOBYETHCS
CTaHJapTHE TO3HAYEHHs [JII KOMEHTaps y BUIJISAI MPSMOKYTHUKA 13 3arHYTUM
MIPaBUM BEPXHIM KyTOM.

Jns 3amucy 4YacoBHMX OOMEXKEHb BHUKOPHUCTOBYIOTHCA (MITypHI IYXKKH, SIKi
PO3MIIIYIOTBCS TOPSAJ 3 MOYAaTKOM CTPUIKH BiAMOBIAHOTO IOBiJOMJICHHs, YacoBi
OOMEXEHHSI MOXXYThb BIJIHOCUTHCS /10 BUKOHAHHS NEBHUX JAi o0’ekTamu 1 10
MOBIJIOMJIEHB, CIICM(IKYIOYH YMOBH iX miepeaadi abo nmpuiioMy, HalpuKIIaI:

— {yac_mnpuiioMy IOBIJOMJICHHS, YaC BIJIPABKU_ MOBIJOMIIEHHI < | c};
— {4ac_odiKyBaHHS_BIJIOBIIl < 5 C};
— {uac mepenaui makery < 10 c};

— {o0’ext 1. d4ac momaHHsa curHainy TpuBoru > 30 c}.

['pacdiuno miarpama MOCHITOBHOCTI — II€ JBOBHMIpHA CX€Ma, siKa TOKa3ye
y3arajibHeHl 00’ektu (poii), SKi pO3MIIIEHI B3J0BXK T'OPU3OHTAIBHOI OCI, 1
MOBIJIOMJIEHHS, BIIOPSIIKOBAHI 32 YacOM, Y3JI0BXK BEPTUKAIBHOI OCi (JIIHIS JKUTTS).
[IpenienenTy BH3HAYAlOTh, SK 30BHIIIHI BUKOHABL B3a€EMOJIIOTH 3 MPOTPAMHOIO
CHUCTEeMOI0. Y TpoIIecCi ITi€l B3aEMO/I11 BUKOHABIIEM I'€HEPYIOThCS CUCTEMHI MOAll, SKi
SIBJISIIOTH COOOIO 3alUTH Ha BUKOHAHHS JIESIKOI CUCTEMHOI Omepartii.

Ha pniarpami mOCHiIOBHOCTI 300pa)KyIOThCS BHUKIIOYHO Ti 00’ €KTH, Kl
Oe3nocepeIHbO0 OEpyTh ydacTh Yy B3a€MOJIl 1 HE TMOKA3yIOTh MOXJIMBI CTaTH4HI
acorarii 3 IHIMMHU 00’ €KTaMHU.

JI1s1 miarpaMu TOCITi IOBHOCT1 KITFOYOBUM MOMEHTOM € caMe JUHAaMiKa B3a€MOI1

00’€KTIB y 4aci Ta Ma€ K O JIBa BUMIPH.
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OnuH BUMIp — 3711Ba HaNpaBO y BUIJISAAI BEPTUKAIBHUX JIIHIM, KOXKHA 3 SKUX
300paxkye JIHIIO XUATTS OKpeMoro o0’ekTa, 1o Oepe ydacth y B3aemoii. ['padiuno
KOXKEH 00’€KT 300pa)KyeTbcs MPSIMOKYTHUKOM 1 pO3TAILIOBY€ETHCS Y BEPXHIM YaCTUHI
CBOET JIIHIT )KUTTS.

Jpyruii BuMip aiarpamu IOCHIIOBHOCTI — L€ BEPTUKAJIbHA 4YacoBa BICh,
CIpsMOBaHa 3Bepxy BHHU3. [loyaTkOBOMYy MOMEHTY 4acy BiAIOBilae cama BEpXHS
gacTuHa naiarpamu. [Ipu mpoMy B3aemofis 00’€KTIB peami3yeThCcs 3a JOMOMOTOO

TIOBiJOMJICHB, SIKI HAJICWJIAIOTHCS OJHUMHU 00’ €KTaMu iHIUM (puc. 3.64).
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Pucynok 3.64. ®parmenT niarpamu mociaig0BHOCTI

Bxxe Oyno Bu3HaueHo kiacu cireHapito OdgopmileHH 3aMOBJIEHHS 3
HABEJICHOrO TMPHUKIAJy Ha Jiarpami KjaciB, Temep 3a JOMOMOIOK JiarpaMu
ITOCIITOBHOCTI MOKaXKEMO, SIK B3a€EMOJIFOTH 00'€KTH IIMX KJIAciB B Hacl.

CkmaneMo aiarpamy IMOCHIAOBHOCTI JJisi BUNAAKY, KOJIM MOKYIELb YCIHIIIHO

oopmitsie 3amoBiieHHs (puc. 3.65).
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Pucynok 3.65 — Jliarpama nocinigoBHOCTI ciieHapito OdopmiieHHs 3aMOBIICHHS
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[Toxynenp BuOupae ommito «Odopmutu 3amoBiieHHs» (place order), mpu 1IboMy
BUKJIIHKAEThCs aeskuii 00'ext PlaceOrder (e Oyme rpaHUYHHE 00'€KT, 10 HAJICKHUTD
BIJIMOBITHOMY FPaHMYHOMY KJjacy). Jlami BigKpuBaeTbcsa popma BBEIEHHS OCOOMCTHX
JaHMX TOKymms 1 #oro kpemutHoi kKaptkm (EnterPersonallnformation), na Hii
MOKYTICI[hb BBOJIUTH CBOE iM's, ajapecy, TenedoH, aapecy elIeKTpOHHOI momTH (enter
personal information) i kpeauTHI AaHi.

[HdopMmarlris mpuiiMaeThes 1 BIIKPUBAETHCS (opMa MiATBEPI>KCHHS 3aMOBJICHHS
(ConfirmOrder), nokymnenps MiATBEPIXKYE, MO 3rOJCH 3 PEKBI3UTAMU 3aMOBJICHHSI
(confirm order), aeram 3amMoBICHHS 30€pIralOThCs I MOAAIBIIOIO0 BUKOPUCTAHHS
(save the details). @okyc ynpaBiiHHS EPENAETHCS AEIKOMY YIPABISIIOUOMY 00'€KTY
(PlaceOrderManager), sikuii 3BEpTa€TbCS 0 30BHIIIHBOI KPEIUTHOI CHCTEMH
(Credit System) st mpoBeieHHS IATEXKY. SIKIO TUIATIK MPOMIIIOB YCIIIIHO (a caMme
TakWi creHapid Mu 3apa3 i posriasgaemo), to PlaceOrderManager mnocunae
noBijioMmJieHHs (create order) crBoputu 00'ekT 3amoBJieHHs (Order), mOTIM BUKJIMKAE
dopmy minrBepmkenHs 3amosieHHS (OrderConfirmation). OG'ekt 3amoBieHHsI
(Order) 3Bepraerbes 10 00'extiB ToBap (Item) 115 Toro, mo6 oTpuMarty iHGOpMaIIio
PO TOBapH 1 CTBOPIOE 3aMoBIieHHs. [Iporiec 3aBepiryeThes.

3BepHITH yBary, 1mo cuMmBoil 00'ekty ToBap(Item) Ha mgiarpami MOCIHiTOBHOCTI
BIJIPI3HAETHCS BIJ CUMBOJIIB 1HIIUX 00'€KTIB, OCKUIbKM OYB 3aBIaHUN MHOXXHWHHHMA
eK3eMIUIsip kiacy. JlificHO, 3aMOBJIEHHSI MOXKE CKIIamaTHCs 3 JEKUTbKOX TOBApiB, II€
o3Hauvae, Mo o0'ekty 3amoBjeHHs(Order) HeoOXinHO oTpuMaTu 1H(GOPMAIIIO TIPO
nekinpka o00'ektiB ToBap(Item). Jlns unporo BukopuctoByemo Hotamiro UML
MHOXKHHHOTO €K3eMIUIIpa KJacy, SKHM TPEACTaBIISIE OJHAM 3HAYKOM JIEKiTbKa
00'€KTIB.

JiarpamMu  MOCHIJOBHOCTI ~ BBaXKAIOTh  HAWMOMYJSPHIIIUM  3aCO00M
MPEACTABJIICHHS JIeTaJbHUX BUMOI Ha e€Tali aHaiizy. Mera mepeTBOpeHHS —
MiABUIIUTH PIBEHb TOYHOCTI, (opMai3yBaTH BUMOTH, MPUBECTU iX 10 BUIY,
HEOOXITHOTO 11 PO3B’s3aHHA 3adad INpoekTyBaHHsA. Ha puc. 3.66 mpuBeneHuit
IPUKJIAT e OJHOI JIeTalbHOI JiarpaMy IOCTIOBHOCTI «3HATTSA Tpolleld uepes

OaHKOMAT.
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3.5.3 liarpama komyHikamii

Hiarpama komynikanii (B8 UML 1 — miarpama koomepamii), Tak caMo sK i
JiarpaMa mocyiOBHOCTI OMUCY€E MOBEIIHKY SIK B3a€EMOIII0, TOOTO SIK IPOTOKOJI OOMIHY
MOBIIOMJIEHb MK 00’ekTamu. OAMH 1 TOM K€ caMuil 00’ €KT MOXKe OpaTu y4acThb y
PI3HUX B3a€EMOJISX, TPAOUM B HHUX Pi3HI poiii. TakuM UYMHOM, B3a€EMOJIS 3aBXKIU
BiIOYBA€ThCSI B NIEBHOMY KOHTEKCTI, SIKUA BU3HAYAETHCS MHOXUHOKO YYACHUKIB Y
B3aeMO/11 00’ €KTIB 1 3B’ A3KIB.

3aMmicTh TOro mi00 MaJllOBaTH KOXHOTO YYaCHUKA y BHUIVISIAL JIHIT XKUTTS 1
NOKa3yBaTHU MOCIIJOBHICTh MOBIIOMJIEHb, PO3TAIIOBYIOUM iX MO BEPTHKAII, AK L€
poOuTbca B JiarpamMax MOCIIJOBHOCTI, KOMYHIKallIHI JiarpaMu JIOMYyCKaloTh
JOBIIbHE PO3MIIIEHHS BEJIMKOI KUTBKICTI 00 €KTIB, JI03BOJISIIOYM MaJIFOBATH 3B’SI3KH,
0 TOKa3ylTh BIJHOLIEHHS OO’€KTiB, 1 BHUKOPHCTOBYBaTH HyMepalii s
IpEACTaBICHHS ITOCI1JOBHOCTI ITOB1IOMJICHD.

Jlyst cTBOpEHHS IiarpaMu KOMYHiKaiii Tpeda po3ranryBatu 00’ €KTH, 110 OepyTh
y4acThb Yy B3aeMojii, y BUTIsiAl BepimuH rpada. Ilotim 3B’ A3kH, 1m0 3 €IHYIOTH Il
00’€KTH, 300pakarOThCAd y BUIIISAL AYr Lboro rpada. 3B’A3KH JOMOBHIOIOTHCA
MOBIJTOMJICHHSMH, SIK1 00’ €KTH MPUMUMAIOTh 1 TOCWJIAIOTh MOB1IOMJICHHS.

Jiarpama KOMYHIKaIlii XapaKTepU3yIOThCS JBOMa OCOOJMBOCTSIMH, IO
BIJIPI3HAIOTH X BIiJl JlarpaMm MOCTIOBHOCTEH: wuinaxom (36’°a3kKom) 1 TIOPSIAKOBUM
HOMEPOM MOBIAOMIIEHHA. Yuciia nepes iIMEHaMH MOB1IOMJIEHb BKa3ylOTh Ha BITHOCHY
MTOCJTiTOBHICTh TTOBiIOMJICHD.

[nsax abo 3B’s30k (Link) BUKOPHCTOBYETHCS MJII OMUCY 3B’SI3KY OJHOTO
00’€xTy 3 IHmMHUM. 3B’S3KM HE MAalOTh BJIACHUX IMEH 1 KPaTHOCTI, alieé MOXYTh
BUKOPUCTOBYBATH TaKi CTEPEOTHUIIN:

— «association» — BKa3ye, 110 3B’SI30K € acCOIIIaIli€ro;
— «parameter» — BKa3ye, 1110 3B’ SI30K € MapaMeTPOM JIEIKOTO METOY;
— «local» — Bka3zye, 1110 3B 430K € JOKaJIbHOIO 3MIHHOK METOY, 30Ha BUAUMOCTI1

AKOi OOMeXeHa TITbKU CYCITHIM 00’ €KTOM;

— «global» — Bka3ye, mo 3B’s130K € TII00ATBHOIO 3MIHHOIO, 30Ha BUIMUMOCTI SKOT
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MOIIMPIOETHCS HA YCIO JlarpaMy KOMYHIKaIIii;

— «self» — Bkazye, 110 3B’530K € 3B’s3KOM pediekcii 00’ €KTy 3 caMuM CO00r0
(300paKyeThCs IETIICI0 Y BEPXHIN YaCTHHI MPSIMOKYTHUKA 00’ €KTY).
[TopsinkoBWii HOMEp TIOBIOMJICHHS BHKOPHUCTOBYETHCS [IJIsI TO3HAYCHHS

TUMYACOBOI ITOCJIIITOBHOCTI ITOB1TOMJIEHb.
st ciierapiro OgopmJiieHHs1 3aMOBJIEHHSI, IS SIKOTO BXe OYJI0 CKIIaJICHO
Jiarpamy TOCIiAOBHOCTI, MOOyAy€eEMO Alarpamy Kooreparlii, MOMICTHBIIH Ha HEl yci Ti

*k cami 00'ext (puc. 3.67).

PlaceOrder: |2 : enter Qergnal info()

{ ok d PlaceOrder | EnterPersonalinformation:
- prace ory EnterPersonalinformation
O
X 3 : confirm order() 4 : save detais()

- Custome! ConfirmOrder:
ConfirmOrder
PlaceOrderManager: /ﬁgce order()
PlaceOrderManager O
6 : vaidatdecredit() X
: Credt System
7 : create ordey : display order()
ITem:
Item

gr:er: T OrderConfirmation:
rder : :
S 8 : create order OrderConfirmation
: 0

Pucynok 3.67 — Jliarpama komyHikaiiii crieHapito OdopmiieHHs 3aMOBJISHHS

PosrnsiHemo 1mie oauH mpUKIaA AiarpaMd KOMYHIKAIlli, SK BapiaHT Mojeii

KOMYHIKaI[il BHYTPIIIHIX YaCTUH OaHKOMATYy IPH 3HATTI rotiBku (puc. 3.68) [5].
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1: npountatnIDKapTKy ()
@) —» : Mpumcrpiit : KouTponep
A YuraHHa KapTku BaHky

: KnieHnr

4: geectullHkoa()
¢ 7: BBectuTunTpaH3aky,i(]
9: BeectuCymy()
3: npouutatulliHkoa()
13: noBepHyTUKapTKy()

A

2: nepesiputulDKapTky()

10: siakpuTMPaxvHokKnieHTa()
11: nepeBiputnbanaHc()

12: 3meHWwMTHPaxyHokKnienTa()

5: nepesiputuliHkoa()

: Knagiatypa C : Konrponep
bankomary

baHkomarty

6: nokaszatMMeHONuUin()
8: nokazatuMeHoCymu()

14: supaTtuloTiBky() / ¢ \

15: po3gpykyBaTuek()

: Mpucrpiit Bugaui : MpuHTep : EKpaH
foTiBKKM baHkomary baHkomary

Pucynok 3.68 — Jliarpama koMyHikatiii Ay 6aHKOMAaTy

VYeci 3B'a3kM Ha niarpami crenuikoBaHi, Ha iX KIHISIX BKa3aHa iH(opmamis y
dopmi poneit 3B's3kiB. 1[00 BimOOpa3uTH CTPYKTYpHY Oprasizaulilo IOTOKIB
VIOPABIIHHS, Ha JAiarpami 300pa)ke€Hl ycl MOBIAOMJIEHHS 3 BKa31BKOIO 1X MOPSAKY 1

CEMAHTUYHHUX OCOOJIMBOCTEIM.

3.5.4 [liarpama KiHIeBOT0 aBTOMATY

JiarpamMa KIHIIEBOrO aBTOMara (AiarpamMa CcTaHIB) BigoOpa)kae KIHIIEBUI
aBTOMAT, BUJUISIIOUM TOTIK YHpaBIiHHS, HACTYIHUHN BiJ cTaHy 10 crany. Kinnesuit
aBTOMAT — TIOBEJIHKA, SKa BU3HAYA€ IOCIHIIOBHICTh 3MIHHM CTaHIB B XO1 ICHYBaHHS
00’exTy. binbm TouHO, Aiarpama BH3HAuYae AJi1 KOXHOTO CTaHy 00’ €KTy Aio, siKa

BUKOHYETHCSI 00 €KTOM TMPH OTPUMAHHI HUM CHUTHANY Mpo mojito. OIuH 1 TOH Xe
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caMuii 00’€KT MO)XK€ BUKOHYBATH Pi3HI Jii y BIAMOBIIb HA OAHY 1 Ty camy IOJII0 B
3JIEKHOCTI BijJ cTaHy 00’ ekTy. BUkoHaHHs 1ii, SIK IPaBUJIO, BUKJIUKAE 3MIHY CTaHY.
ToOTo, y 1IIIOMY MOJIETTIOBaHHS CTAHIB IPYHTYETHCS HA TOHATTSIX «IOMAIS» 1 «CTaH».

Mojens cTaHIB MOK€ BKJIFOYATH JIEKUIbKA JllarpaM CTaHIB 110 OJJHOMY Ha KOKEH
KJIac, MOBEJIIHKA SIKOTO B Yacl Ba)KJIMBa JIJIs MPOEKTOBAaHOro noaaTtky. Kiac, mo mae
JEKIJIbKA CTaHIB, Ma€ BaXJIMBY MOBEAIHKY B Yaci. K110 KJIac Ma€ TUIbKH OJUH CTaH,
TO MOT0 MOBEIHKY B Yacl MOJKHA ITHOPYBATH.

Hiarpamu ctaniB UML 6inbil Ha04HI ¥ BUpa3H1 B MOPIBHSHHI 3 KIACUYHUMHU
ySIBJICHHSIMUA aBTOMATIB, ajieé iX 3aCTOCYBaHHA BUMAarae OUIbIIOI MiATOTOBIEHOCTI
KOpHUCTYBaua 1 Mpej siBJsi€ 0TI BUCOKI BUMOTH JI0 «KMITIMBOCTI» 1 «yBaKHOCTI»
THCTPYMEHTIB MOJICJIFOBaHHS.

Jiarpama KiHIIEBOI'O aBTOMAaTa 3aJ1a€ MOBEIIHKY CUCTEMHU SIK IUTICHOI, €MHOL
CYTHOCTI, BOHAa MOJIETIOE€ KUTTEBUM IHUKI €IUHOTO OO0’€KTy. Y CHIY IOTO
aBTOMAaTHUM MiJX1J 3pYYHO 3aCTOCOBYBATH JJisi (opMaiizaiii JUHAMIKA OKPEMOTo,
BAYKKOI'O JIJIs1 PO3YMIHHS OJIOKY CUCTEMH.

JliarpamMa cTaHIB Ma€ CXOXKY CEMAHTHUKY 3 Jiarpamor0 isIbHOCTI, TUIbKU
TISUTBHICTH TYT 3aMiHEHA CTAaHOM, MEPEXO0 CUMBOIIZYIOTH Jii. TakuM 4UHOM, SKIIO
JUISL AlarpaMu JisSTbHOCT1 BIAMIHHICTE MK MOHATTIMH «J{isu1bHICTEY 1 «/l1s1» momsirae
B MOXJIMBOCTI IOJAJBIIOI JEKOMIIO3MIli, TO Ha Jiarpami CTaHIB JiSJIbHICTD
CUMBOJII3Y€E CTaH, B SIKOMY OO’ €KT 3HaAXOAUTHCS TPUBAJIUM 4ac, y TOM Yac SK MOJI1s
MOMEHTAJIbHA.

3a3Buyail JiarpaMu KiHIEBUX aBTOMATIB 3aCTOCOBYIOTHCS IS MOJIETIOBAHHS
MOBEAIHKH MOAIEBO-KEPOBAHUX 00’ €KTIB.

3acToCOBYBaTH JiarpamMy CTaHIB HEOOXIAHO TUIbKM JUIsi THX KJAcCiB, SKl
MPOSBIISIIOTh IIKaBY IMOBEAIHKY, KOJM MOOyJI0oBa JiarpaMu CTaHIB JOIOMAarae
3pO3yMITH, SIK BCE BiIOYBA€ThCS. ABTOMATH CTaHIB MOXHA TaK0X BUKOPUCTOBYBATH
IIpU MOJIETTIOBaHH1 TOBEAIHKM rpadiuHoro iHTepdelicy, K peakiiii Ha Jii KopucTyBaya.

VY 3aranbHOMY BHUIAJKY KIHIIEBUH aBTOMAT MPEJCTaBIsA€ AUHAMIYHI aCTEKTH
MOJIETLOBAHOT CHCTEMH Yy BUIUISIII OpPIEHTOBAHOTO Tpada, BEpPUIMHU SKOTO

BIJIMOBIIAIOTh CTaHaM, a Ayrd — nepexojaM. [Ipu 11oMy MoBeIiHKa MOJICITIOETHCS SK
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MOCJIIIOBHE TMEepEeMIIlIeHHs 0 Tpady CTaHIB BiJl BEPIIUHU J0 BEPIIMHH 10 Jyrax, Io
3B’SI3YIOTh iX, 3 YpaxXyBaHHAM iX Opi€HTaIli.

Ha niarpami ctaHiB 4ac 3HaXOJKEHHSI CUCTEMHU B TOMY a00 1HIIOMY CTaHi SIBHO
HE BpPaxOBYETbCS, MPOTE€ TMependadyaerbcsi, M0 TMOCIIIOBHICT, 3MIHM CTaHIB
BIIOPSAKOBaHA B 4aci. [HIIMMM crloBamMH, KOKEH MOAAJBIIMA CTaH MOXE HAcTaTu
MI3HIIIE EPEAYI0YO0ro HOMy CTaHy.

Cran i iioro rpagiune 300pa:xkennsa. Ctan — ymoBa abo cuTyallis B XOji
KHUTTEBOTO IIUKITY 00’ €KTY, BIPOIOBXK K01 BIH 33]J0OBOJIbHAE JIOT1YHIN YMOBI, BUKOHYE
NEeBHY JISJIbHICTL a00 4ekae Ha moxAio. Y ¢GOpMy/IroBaHHI 3ajad CTaHH YacTo
BIJIMOBIIAIOTh JiecioBaM a00 IENpHCITIBHUKAM (YeKae, JTOJ3BOHIOETHCS) abo
BUKOHAHHIO JIESIKOT YMOBH (BKJIFOUEHHM, HU)KYE 3aIJIaHOBAHOT 1I1HH).

O0’ekTH KJiacy MaroTh KIHIEBE YHCIO MOMJIMBUX CTaHIB. Y KOHKPETHHM
MOMEHT 4acy KOX€H 00’€KT MOX€ 3HaXOAMTHCS PIBHO B OJHOMY cTaHl. Bnpomoxk
4acy CBOT'O ICHYBaHHS 00’ €KTH MOXYTh IPOXOAUTH Yepe3 OAUH a00 JIEK1JIbKa CTaHIB.

Cran Ha miarpami 300pakye€TbCsi OKPYTJICHHUM TPSMOKYTHUKOM (puc. 3.69),
KWW MOXe OyTH PO3AUICHHIA Ha JIB1 CEKIlil TOPU30HTAILHOIO JIiHIE€I0. SKIo BKa3aHa
JIUIIIE OJTHA CEKIlis, TO B HIM 3aIUCY€EThCs TUIBKM 1M’ cTany (puc. 3.69, @). Inakiie B
NepIii 3 HUX 3aMUCY€EThCS IM Sl CTaHy, a y APYTid — CIUCOK JIEAKUX BHYTPIIIHIX 1A
abo mepexoxiB y mpomy crani (puc. 3.69, 6). Ilpu upomy mig giero B MoBi UML
PO3YMIIOTH JIEIKY aTOMapHy OIepallilo, BAKOHAHHSA SIKOi MPU3BOJIUTH JI0 3MIHHU CTaHy

a00 TIOBEPHEHHS IESIKOr0 3HAUCHHS (HAIIPHUKIIAJ, «ICTHHA» a00 «XH0ay).

4 R
]
Im'st cTaHy Im'a cTaHy

CMUCOK BHYTPILHIX
AN B UbOMY CTaHI
. A

a 6

Pucynok 3.69 — I'padiune 300pa>keHHs CTaHIB Ha Jllarpami KiHIIEBOrO aBToMara

Hist. Jlis Ipu3BOANTE 10 3MIHU CTaHy CUCTEMH, 1 MOXKe OyTH peaii3oBaHe 3a

JIOTIOMOT'0I0 TIepeadi MOBIJOMIIEHHS 00’ €KTy, Moau(iKalli€ro 3B’ 513Ky a00 3HaUYCHHS
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atpuOyty. KokHa il 3anUCye€ThCsl Y BHUIJISAI OKPEMOIO pslika 1 Ma€ HaCTyIMHUH
dbopmat: miTka aii / BUpa3 ii.
Ski10 cnrcok BUpa3iB All MOPOXKHIN, TO MITKA Jii BKa3yeThCs 0€3 po3LIbHUKA
«/». Ilepenik mitok niid B MoB1 UML (ikcoBaHuil, mpuyoMy 1l MITKH HE MOXKYTb OyTH
BUKOPHUCTaHI B SIKOCT1 IMEH MOJIHA:
1. Bxioua 0in (entry action) — misi, sika BAKOHYETHCSA Y MOMCHT IEPEXO0/y B IIeH
CTaH.
2. /ia euxody (exit action) — fisi, ska BUpOOJIeHA ITPH BUXO/I1 3 IIbOTO CTaHYy.
3. Buympiwnsa oianvnicms (do activity) — BukoHaHHs 00’€KTOM omepaliii adbo
IpOLEyp, SKI BUMAraroTh MEBHOTO 4acy.
Sk npukian cTaHy pO3MVISTHEMO ayTEeHTU(IKAIiIo KIIEHTAa A JOCTYIy 10

pecypciB iHpopmartiiinoi cuctemu (puc. 3.70, 6).

- ™
AyteHTudiKaLia KnieHTa

° ,| entry / oTpumaHHa napons @
do / nepeBipKa napons

exit / Binobpasutn meHo onuin
LN A

6

Pucynok 3.70 — [Ipukiaj cTaHy 3 HEOPOKHBOIO CEKIIIEI0 BHYTPIIIHIX J1i

OxkpiM 3BHYAHUX CTaHIB Ha JiarpaMmi CTaHIB MOXYTh PO3MIIIYBaTHCS
MICEBJIOCTAHH.

Ilceedocman — 1ie BeplvHa B KIHIIEBOMY aBTOMaTi, ka Mae (opMy CTaHy, ajie
He Mae mnoBeaiHku. [lpukimamamu mnceBaocTaHiB, ki Bu3HadeHl B moBi UML, €
IIOYAaTKOBUH 1 KIHIICBUM CTaHU.

Ilouamkosuii cman — PI3HOBUJ TICEBIIOCTaHy, SIKWW TII03HAYA€ ITOYATOK
BUKOHAHHS TMPOIECY 3MIHM CTaHIB KIHIICBOTO aBTOMara a0o0 3HAXOKCHHS
MOJICITLOBAHOT0 00’ €KTY Yy CKJIageHoMy craHi (auB. puc. 3.70, a).

Kinyesuii cman — pI3HOBUJ TICEBIIOCTaHY, SKUH MOO3HAYA€ TMPUITUHECHHS
IpoIlecy 3MiHM CTaHIB KIHIIEBOrO aBTOMaTa a00 3HAXOKEHHS MOCIHOBAHOIO

00’eKTy y ckitageHoMy craHi (auB. puc. 3.70, ).
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Ilonisn i mepexia. IlepeOyBaHHS MozeNbOBAaHOTO 00’€KTy ab0 CHCTEMHU B
MepIIOMY CTaH1 MOXKE CYMPOBOJIKYBATHCS BUKOHAHHSAM JESKUX BHYTPIIIHIX 1 a0
nismbHOCTI. [Ipu 1IbOMYy 3MiHAa TTOTOYHOI'O CTaHy 00’€KTy Oyae MOxiuBa abo micis
3aBepIIEHHS [UX A1 (AIS7IbHOCTI), 00 MPYU BUHUKHEHHI JESKUX 30BHINIHIX noaii. B
000X BHIaIKax TOBOPSTH, IO BiIOYBAETHCS MIEpexia 00’ €KTY 3 OJHOTO CTaHy B 1HIIHIA.

Ilooia (event) — me mofis, IO Tpamwiacs B NMEBHUH MOMEHT 4Yacy. [HITMMH
CJI0BaMHU, TTOJI1 — 1€ 30BHIMIHI aii. Hampukiaa, HaTHCHEHHS KHOIIKK a00 BUIIIT PEHCy.
[Toxii BinOyBarOThCS B pe3ysbTaTi BUKOHAHHS JAESKOI /il B cucTeMi a0o i OTOUYEHHI,
TOMY B OINHKCI 3a7a4l BOHM YacTO BIJANOBIJAIOTH JI€CIOBAM y MHUHYJIOMY Yaci
(>KUBIIEHHS BKJIIOYEHE) 00 BUKOHAHHIO JIESIKOT yMOBH (TeMIlepaTypa IiBULIUIACS).

dopmaibHO, oIS € crenudikaiicro GakTy, 10 Mae MicIle y TPOCTOpi 1 B Yacl.
[Ipo nmoxaii roBopsTh, 1110 BOHU «BII0YBAIOTHCS», PHU IIbOMY OKpEMI MOJii MaloTh OyTH
BropsifikoBaHi B dacl. [licisi HacTaHHs TOAIl HE MOXKHA BXKE MOBEPHYTHUCS [0
MOTEPEHIX, SIKIIO TaKa MOKJIMBICTH SIBHO HE IependayeHa B MOJIEII.

Ilepexio — BIAHOILIIEHHSI MK JIBOMa CTaHaMU, K€ BKa3ye Ha Te, M0 00 €KT B
MEePIIOMY CTaHI1 MTOBUHEH BUKOHATH TIEBHI i1 1 IEPEUTH y APYTUil CTaH.

B okpemux Bumagkax BHHHUKAE HEOOXITHICTh SBHO IMOKA3aTH CUTYaIlil0, KOJIU
nepexiji MoXe MaTH JIeKiIbKa IMOYaTKOBMX CTaHIB a00 MUIbOBUX cTaHIB. Takui
nepexij AICTaB Ha3BYy — naApaneabHUuil nepexio.

BBenenHst B po3riisig mapajelibHUX IEepexoiB Moke OyTh OOyMOBIICHE
HEOOXIAHICTIO CUHXPOHI3yBaTU Ta/ab0 PO3AUIMTH OKpeMi NpOLECH YIpaBIiHHS Ha
napajelibHi TOTOKM (HUTKH) Oe3 chernudikaiii J10JaTKOBOI CHHXpOHI3aIlli B
napajelbHUX KiHIeBUX nioasmomamax (Submachine state).

['paciuHO Takmil mepexi 300paKyeTbCsl BEPTUKAIBHOIO PHCKOK), aHAJIOTIYHO
MO3HAYEHHIO Tepexoay B Mepexax Ilerpi. SAkio mapanenbHuil nepexig Mae aBi ado
OlIBIIIe TyT, 10 BUXOASITH 3 HHOTO, TO HOTO HA3UBAIOTH PO30iieHHAM. SIKIO X BIH Ma€e
1B1 a00 OlIbIIe YT, IO BXOASATH, TO HOT0 Ha3WBAIOTH 3aummsam. TEKCTOBUN PAIOK
cnenudikaiii napaneabHOro Mepexoy 3amUCy€e€ThbCs MOPSA 3 PUCKOIO 1 CTOCYETHCS

BCIX JIYT, IO BXOJATH @00 BUXO/SATD.
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VY 3aranbHOMY BHUIAJKY TMOBEIHKA MapalelbHUX KIHIEBUX I111aBTOMATIB
BIIOYBA€THCS HE3AJIEKHO OJMH Bl OJHOTO, IO J103BOJISIE, HAIPHUKIAA, MOEIIOBATH
0aratro3aJayHICTh y MPOrpaMHUX CUCTEMAX.

B okpemux cutyamisix Mok€ BUHUKHYTH HEOOXIJIHICTb BpaxyBaTH B MOJENI
CUHXPOHI3AILII0 HACTAaHHS OKPEMHX TMOJIA Ta CHpalbOBYBaHHS BIAIOBIIHUX
nepexoniB. s miei metm B MoBi UML € mnceBgocTaH, SIKMI Ha3MBA€ETHCA
CUHXPOHIZVIOUUM CMAHOM A00 CIMAHOM CUHXPOHI3AYIL.

Cman cunxpoHnidauyii — 1€ TICEBJAOCTaH B KIHIICBOMY aBTOMaTi, SIKUHU
BUKOPHUCTOBYETHCS JJII CUHXPOHI3allli MapaielibHUX 00JIacTel KiHIIEBOI'0 aBTOMATA.
CHUHXpOHI3YIOUMII CTaH T[I03HAYAETHCA HEBEIUKUM KOJIOM, YCEpPEAWHI SKOro
PO3MIIIIEHUN CUMBOJI 3IpOYKU «*». BiH BHUKOPUCTOBYETHCA CHIJIBHO 3 MEPEXO0M-
3IATTSAM a00 MEePeXoIOM-PO3IUICHHSIM JJIsl TOTro, 1100 SBHO BKa3aTH MOl B IHIIHUX
KIHIIEBUX IiJJaBTOMaTax, 10 poOJiATh Oe3Mmocepe/Hiil BIUIMB HA MOBEIAIHKY IbOTO
M1JJaBTOMATY.

OKpIM MPOCTHUX CTaHIB Ha JlarpaMi MOXYTb BIIOOPAKAaTUCA CKIAOEHI CHAHU
(composite state), o CKIagar0ThHCS 3 BKJIAJICHUX B HUX ITJICTaHIB (substate).

Cxianenuii craH Moxe OyTH pPO30MTHI Ha 30HU, IO HA3UBAIOTHCS TaKOXK
napanenvnumu nioasmomamamu (concurrent substates). Sxmo Ha miarpami €
CKIIQJICHU CTaH 3 BKJIQJCHUMH TMapaJeIbHUMH IMiJJaBTOMAaTaMU, TO EK3EMIUIp
CYTHOCT1 MOYK€ OJTHOYACHO 3HAXOJUTHCS B JEKUIHKOX IMiJICTaHaX, aje He OLIbIIe Hik
no oJHOMYy 3 KOxHOro mimaBromara. Y UML Takoxx BH3HaueHiI JeKUIbKa
NICEBJIOCTAHIB, SIKI IEPEPAXOBAHI HUKYE.

IMouyaTkoBHil cTaH. 3 MOYATKOBOrO CTaHy aBTOMAaTa, MOYATKOBOI'O MIJACTaHy
CKJIaJICHOTO0 CTaHy a0o0 mMmapajieNbHOr0 MiJaBTOMATy MOXYTh BHUXOJUTH TUIBKH
nepexoAu. Y KIHUEBUW CTaH aBTOMaTa ad0 KIHIEBUH MIJACTaH CKJIAJEHOI0 CTaHy Yd

napajelbHOTO MiJaBTOMaTa MOXYTh BXOJUTH TUTbKH Tiepexonu (puc. 3.71).



130

_
/ CkiIageHuii cTan \\

IMigasToMar 1

o—> .—)| IMigcran 1 }—)[ [Mincran 2 l—)‘:h O

[MimasTomar 2

\.—>[ Mincran 3 ——>| Mizcran 4 ]—)@ )

Pucynok 3.71 — [Ipuxmnan cTany 3 HEOPOKHBOIO CEKITIEI0 BHYTPIIIHIX A1

Touku Bxoay/Buxoay. Touok Bxoay B aBTOMaT abo ckianeHuii ctan (O) moxe
OyTu nexuibka. JlonmyckaeTbes KPIIUIEHHS 10 MEXKI CKJIaIEHOTro cTany. To4yok BUXOAY
3 aBToMaTy abo ckiageHoro crany (@) takoxk moxe Oyru mekinbka. J[omycKaeThes

KPITUICHHS IO MEXIi CKJIaJieHoro crany (puc. 3.72).

CxknageHnnii cTan

Pucynok 3.72 — [Ipuknaza cTany 3 HEITOPOKHBOKO CEKITIEI0 BHYTPIIIHIX 1K

Po3rany:kennsi i 3'eaHanHsi nepexoiB. Posranyxenns nepexonis (>K) B
napajenbHi MiIaBTOMATH i 3'€MHAHHS BHXOAY 3 (=) mapaielbHUX ITiIaBTOMATIB

BUKOHYIOTh (DYHKIIIFO CHHXPOHI3allii ITiIaBTOMATIiB CKJIaeHoro cTany (puc. 3.73).

/ Cxnaennii cran N

[MimasToMmar 1
;r[ IMigcran 1 ]—)[ IMincTan 2 ]\
Minasowar2 T ®
™~ [ligcrau 3 IMigcran 4

L — ly

/

\

Pucynok 3.73 — [Ipuxmnan cTany 3 HEMOPOKHBOIO CEKIIEI0 BHYTPIIIHIX A1
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[Ipu po3poOi1il giarpamM aBTOMATIB CIiJ AOTPUMYBATHCS HACTYIMHHUX MPaBUI 1
pEeKOMEeH TaIlii.

1. HasgBHICTh y eK3eMIuIAipa CYTHOCTI JI€KUIbKOX CTaHiB, L0 BIAPIZHSIOTHCS Bij
MIPOCTOI CXEMH, HANPUKIAA, «CHPAGHUU — HECnpasHuu» abo «aKmMueHuti —
HeaKmueHui», CIIy>KUTh 03HAKOK HEOOX1AHOCTI MOOYI0BYU AlarpaMy aBTOMAaTa.

2. Jliarpama aBTOMatra OOOB'I3KOBO MOBMHHA MOYMHATHCS 3HAKOM MOYaTKOBOTO
CTaHy 1 3aKiHUyBaTHUCA 3HAKOM KiHreBoro. IlouaTkoBuii ctan B mgiarpami
aBTOMAaTa BKa3yeThCs TUTBKU OJIMH Pa3, a KIHIEBUX MOXKE OyTH JIEK1IbKa B IILJIAX
MIHIMI3aIlli TIepeTUHIiB TmepexoaiB. [l migaBTOMAaTiB  PEKOMEHAYEThCS
JOTPUMYBATHUCS IIHOTO K MpaBmiia a00 BUKOPUCTATH TOUYKHU BXOY / BUXOJLY.

3. ns monermieHHs CHOPUMHATTA JlarpaMd PEKOMEHIYETbCS BUKOPHUCTATH
JIEKOMITO3HIIIIO 3 MPUXOBAHHSIM CKJIaJICHUX CTaHIB.

4. Jliarpama He MOBMHHA MICTUTH 130JIbOBAaHUX CTaHIB 1 nepexois. Ilepexonu 1 ix
cnenudikamii mMaroTh OyTH 3anaHl Tak, OO0 Ha rpadi KoxeH cTaH OyB
MOTEHIIMHO JOCSKHUM 3 MOYaTKOBOTO CTaHy, 1 3 OyAb-fKOro CTaHy OyIo

MMOTEHIIIMHO JOCSHKHUI KIHIIEBUI CTaH.

VY K0XXeH MOMEHT 4acy aBTOMatr a0bo MiJaBTOMAaT MOBUHHI 3HAXOJUTHUCS TLIBKU
B oiHOMY cTtaHi. lle o3Hauae, 1o cnernudikallis epexo/iiB 3 OAHOTO CTaHy HE TIOBUHHA
JOIYCKATH MOTEHU1HHOT MOKJIMBOCTI IEPEXOAY B J1BA 1 OLIbIIIE CTAHIB.

[ToBepHemocs mo Hamioro npukiany Internet-maraszuny. [lokymnerns ogopmisie
3amoBiieHHdA. Kiac 3amMoBJIeHHSI, OKpIM IHIIUX aTpUOYTIB Mae aTpudOyT «CTaTyCy.
[IpocTte’kxuMo AMHAMIKY pPYyXy 3aMOBJICHb B CHCTEMI 3a JIONMOMOIOK0 JlarpaMmu
KIHIIEBOT'O aBTOMATY, CKJIAJEHOI JIJIs KJlacy 3aMOBJI€HHS.

3a yMOBOIO HAILIOTO 3aBAaHHS JaHl Ipo 3po0JieHEe 3aMOBJICHHSI MOCTYNAIOTh
CIIBpOOITHUKOBI BIIIUTY TIPOJIaXK, SIKUN TEepeBipse OIIaTy, PeKBI3UTH 3aMOBJIEHHS 1
nepenae Moro KOMIpHMKOBI Ha KOMIUIeKTalilo. KoMipHUK, epeBIpyUBLIM HAaBHICTh
3aMOBJICHHUX TOBapiB 1 310paBIM 3aMOBJIEHHS, SKIIO L€ MOXKJIMBO, POOUThH BIIMITKY
PO TOTOBHICTh. 3aMOBJIEHHSI BHJIA€ThCS 31 CKJIaly KOMIpHUKOM. KOMIpHUK Buaae
3aMOBJICHHS 1 BIIMIYA€ B CUCTEMI, 1110 3aMOBJIEHHs BHjaHe. [lokaxkeMo Ha giarpami

nepexia 3aMoBIICHHS MK cTaHamu (puc. 3.74).
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.-_>[ OchopmneHui J_>[ Ha oGpooui ]_>[ Ha komnnekrauii J
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Pucynok 3.74 — Jliarpama ctaHiB 00'€KTy Ki1acy 3aMOBJICHHS

[Ipy HOpMaabHOMY 3aBEpIICHHI BHYTPIIHBOI MJISTIBHOCTI TE€HEPYETHCS
BIJIMOBIIHA TIONIA. Y JaHOMY MpPHKIaAl pu 0POPMIICHHI 3aMOBIIEHHS BiH Mae OyTu
crutaueHuit (BxigHa Ais CniaTuTu 3amMoBjeHHs ). OOpoOka 3aMOBIIEHHS Tiependadae
MEepPEeBIpKy OIIaTh 1 HAsABHOCTI ToBapiB (mismbHICTE IlepeBipuTn omiarty i
HasiBHiCcTB), mepexin B ofauH 13 ctaHiB (Ha kommiexkTamii, YKOMIJIEKTOBAHUIA,
Bunanmii) o3Hauyae 3MmiHy crtaTycy 3aMoBicHHS. YMoBa [[lokymeun He 3a0paB
3aMOBJIeHHS | BUKIIMKae niepexia B craH Po3dgopMoBanmMii 1pu 1[bOMY BUKOHYETHCSA

nist [loBepHyTH rpomi Ha KapTKy (puc. 3.75).

Ochopmnenuia Ha o6po6ui ]
@ ——= entry/Cnnatvv samosnenns > do/MNepesipUTh onaaTy Ta HaABHICTb
exit/3miHuTi cTaTyc

L 4
[ YKoMnneKToBaHWiA Ha komnnekrauii ]

M

exit/3MiHuTK cTaTyCc exit/3miHnTI cTaTyc

[Mokyneus oTpUMAE 3amMoBEHHA [Mokyneyswe 2adpae 2amoeneqHA] [ MoBepHYTH rpoWI HA KAPTRY

Buganuid ] [Paatlmpmuaaﬂuﬁ

o) o)

Pucynok 3.75 — Ocrarodna fgiarpama cTaHiB 00'eKTy 3aMOBIIEHHS
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Po3srasiHemMo mie ogHy AiarpaMmy CTaHiB 3 MapajedbHUMH Ipolecamu. Tak,
HaNpHKIJIaJ, TPy BKIIOYEHHI KOMIT'IoTepa 3 Jesikoro MepexxeBoio OC mapasenbHo
MOYMHAETHCSI BUKOHAHHS JEKUIbKOX mporeciB (puc. 3.76). 3okpema, Ha miarpami
KIHIIEBOTO aBTOMATy MiCIs BKIIOUEHHS KOMIT IOTE€pa TMapayiebHO BiI0yBa€ThCSA

nepeBipKa MapoJjsi KOPUCTyBaya 1 3aImycK pi3HUX CIYkKO.

HHUBAEHHA
BKNHOYEHE

MouaTtKose 3a- |OuvikyBaHHA KOMaHA,
BaHTa*KeHHA Big KOpMUcTyBaua

BrnwoueHHA
¥MueneHHa MK

noyaTKoBe A
3dBaHTaHEeHHRA
BEHMKOHaHe
'd - T
HaCTPOIKK
3aBaHTaMeHi
cnymbun 3aBaHTaXKeHHA
3anyweHi

3anyck cnymx6 OC HanawTyBaHb

KOpMUCTyBa4a

[naponb BipHMii]
BeeaneHHA napona
KOpUCTYyBayem

[maponk HeBipHWIA]

®

Pucynok 3.76 — /[iarpama KiHIIEBOTO aBTOMATy BKJIIOYEHHS KOMIT I0TEpa

[Tpu oMy pobOTa KOpHCTyBada Ha KOMII IOTEpPl CTaHE MOXKIIUBOIO TIIBKU Y
pasi ycmimHoi #oro ayreHTH(IKaIlli, iHaKIIe KOMIT I0Tep MOXKe OyTH BUMKHEHHI.
PosristHyTi 0c06MMBOCTI CHHXPOHI3alii MUX TMapajeibHUX MPOIECIiB BpaxoBaHiI Ha
BIJIMOBI/IHIH Alarpami CTaHiB 3a JOMOMOTI'0I0 CHHXPOHI3YHOYOr0 CTaHy.

IHomi po3poOKy miarpamMu CTaHiB, OCOOJMBO B yMOBax JedinuTy uyacy,
OITYCKal0Th, OCKLJIBKH YacTO BIIOYBA€ThCs AYOIOBaHHS 1H(OpMAaIlii, MpeacTaBIeHOl

Ha jJlarpaMax MocjiiJOBHOCTI Ta KOMYHIKaIlii (koomnepariii).
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3.6 IlpoexTyBaHHs i po3po0dKka 6a3u TaHUX

[Ipu mpoexTyBaHH1 iH(POpMAIIITHUX CUCTEM 3 Oa3aMH TaHUX, 1110 BXOASATH JI0 iX
CKJIa/y, 3py9HO KOPUCTYBATHUCS Kiacudikaiiero Mojenei, 300paxeHor Ha puc. 3.77.
VYci Mozeni TaHuX, sIKi BAKOPUCTOBYIOTHCS HA TPHhOX €Tarnax MPOEKTYBAHHSA, TIISTHCS
Ha Tpu Buau. Ha mepriiomy erarmi 10CTipKY€eThCS IPeIMETHA 00J1aCTh, BUSBIISIIOTHCS B
Hilt 00'eKkTH 1 TpoliecH, skl Tpeba Oyne Bimoopasutu B IC npu po3B’s3aHH1 3a1a4, AJis
akux po3pooisierscst IC. Mogenb, sika BUKOPUCTOBYETHCSI HA 1IbOMY €Talll, CIIY>KUTh
JUISl HAOYHOT'O TIPEICTaBICHHS CEMaHTUYHUX 3B'SI3KIB y MpeaMeTHIi obsacti. CTpora
dopmainizailisi CTpYKTypH JlaHMX Ha I1bOMY eTami He o0oB's3koBa. Taki mojerni
HA3UBAIOTLCA iH@orociunumu (Konyenmyanvhumu). HuHI HAUNOMIMUPEHINIOW

1H(}OJTOTTYHOIO MOJICILITIO € MOJETh «CYMHICHIb-36"A30K).

Mogeal 1aHHX
[ngonorigni Haranoriami ®izngmi
Mogens lepapxigmi Mepe:kesi
CYTHICTB-3B'30K
Penamiitai

Pucynok 3.77 — Mopeni nanux

[Ticns Toro sk 3aKiHUYEHO JOCIHIKEHHS MpEeAMETHOI 00JacTi 1 JAeTaJbHO
MOCTaBJICHA 3a/ia4ya MPOSKTYBAaHHSI MOXHA MEPEXOIUTH JI0 IPYTOro €Taiy, Ha SIKOMY
NPOEKTYEThCS Haza danux. Ha 1ipoMy eTari BUKOPHUCTOBYIOTHCS (OpMaTbHI MOIEII
TaHux, B skl Tpeba mepeTBOpuTH 1HQOJOriYHY Mojenb. Taki Mojeni, sKi

663HOCCpCI{HBO BUKOPHUCTOBYIOTBCA B Oazax JaHUX, HAa3UBAKOTHCS 0amanoziyHuUMu.
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Haiibinpiie mompeHHs cepell IaTaJoriuHuX MoJiesield OTpUMalId pessiiitHi Moeml
0a3 maHuXx.
ba3zy nmanux He3anexHO BIJ 1i JaTaJOriyHOi MOENl MOXXHa MO-PI3HOMY
PO3MICTUTH Ha PI3HUX 30BHILIHIX HOCLAX. Hanpukinaa, Mo)kHa BUKOPUCTATH AKOPCTKHIMA
IUCK 200 TBEPOTUIbHY 30BHIIIHIO aM'siTh. J{71s1 onmucy (i3ndgHOro po3mimenHs 6asu

JAHUX CIYKUTh (hi3uuna mooens.

3.6.1 KonuenrtyajbHa Mo/ieJIb PeIMeTHOI 00J1acTi

[Tpu mpoekryBanHi IC nani Tpeba nMpeACTaBUTH y BUTIISIAL IPOCTOT MOAEI, LIO0
BiIoOpaka€ CEHC JaHMX, iX B3aEMO3B'SA30K 1 HE MPUB'SA3YETHCS MPU IBOMY JO
KOHKpPETHOro Tumy ©0a3u panux. Taki Momemi nictanu Ha3By iHghonoziunux
(KonuenmyanvHux).

Konuyenmyanvsna mooenv npedmemnoi ooaacmi — 1€ 3HaHHS NIPO NPEIMETHY
00JacTh y BUIJISJAl MOHATH (KOHIENTIB). 3HAHHA MOXYTh OYTH SIK Yy BUIJIAII
He(OpMaTbHUX 3HaHb, TAaK 1 BUpa)xeH! (GOpMabHO 3a JOMOMOTOI0 JESIKHUX 3ac00iB.
Taxumu 3aco6amMu MOKYTh BUCTYMATH TEKCTOB1 OMMCH MPEIMETHOI 001acTi, Habopu
MOCAJIOBUX THCTPYKIIIM TOIIO.

JlocBia mokasye, 110 TEKCTOBUM CIIOCIO MPEACTaBJICHHS MOJENl MpeIMETHOL
obnacTi € HeepekTuBHUM. Habararo iHpopMaTUBHIIINM 1 KOPUCHIIIUM MPU PO3POOII
0a3 MaHWX € OMHC MPEAMETHOI 00JIacTi, BUKOHAHWN 3a JOTIOMOTOIO CIIeIiali30BaHMX
rpadiuanx HoOTarii. € BenMKa KUTBKICTh METOIMK OMHCY MPEeAMETHOI 00iacTi.
Konuenryanbaa (iHdonoriuna) monens b/ — BigoOpakae iHpopMamiiHUA 3MiCT
JAHUX SK OCHOBHUX IMOHSTH 1 BiAHOIIEHHS MiX HUMH. KoHIenTyajabHa MOJEIbh HE
3a4vinae pi3MIHOr0 CTaHy JAHUX, Y TOMY YHCI apXITEKTYpH JaHUX, METOJIIB JIOCTYITY,
dbopmatiB PpI3UUHUX JAHUX.

KonuenrtyaibHa Monenb MpeAMETHOI 00dacTi OMHMCYe MPOLIECH, IO
BIIOYBAIOTbCA Yy NpeIMETHIM o0macti ¥ JdaHi, SKI BUKOPUCTOBYIOTHCS LIUMHU
nporecamu. Bim Toro, HacKiIbKM TMPaBUIBLHO 3MOEIbOBAaHA MPEAMETHAa 001acTh,

3QJIEKUTH YCIIX MOAAIBIIOI pO3pOOKH MPOrpaM.
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[To6ynmoBa Mopeni mnpeaMeTHoi 00JacTi PO3MOYMHAETHCS 3  BHSBICHHS
a0CTpaxiliii, 10 ICHYIOTh y peajIbHOMY CBITI Ta HajieXaTh MOJIeJIbOBAaHIN MPEIMETHIM
obnacti. KoHuenryaibHa MoJenp BiloOpa)kae CEMAaHTHKY MpPEIMETHOI 00JacTi y
BUIJISIAI CYKYITHOCTI HOHATH (CYTHOCTEM), iX XapaKTepUCTHK (aTpuOyTiB) 1 3B'A3KIB
(acouiaTHBHUX BIIHOUIEHb M1 CYTHOCTSIMHU). BapTo BIA3HAYUTH, 110 KOHIIENTYyaJbHA
MOJIENb CTBOPIOETHCS B MEPINY YEPry JIA TOJIETHICHHS CIOPUHHATTS iHpopmarii
3BUYAHUM KOPUCTYBAYEM.

Y 1976 pomi Ilitep Yen 3anpomoHyBaB TEpMiH CYMIHICHIb, 2 MOJEIb, IO
CKJIa/Ia€ThCS 3 MOB'A3aHUX MK COO0I0 CYTHOCTEH, J1ICTana Ha3BY MOO0€1b «CYMHICHb-
36'a30k» (entity-relationship, ER- mooens).

Homauyia — BinoOpaXeHHs CTPYKTypU CHUCTEMHM, €JIEMEHTIB JaHUX 3a
JOTIOMOTOK0  crieniaibhux Tpadiunux cumBomiB (Hortamii II. Yena, P. bapkepa,
I'opnona EBepcra, [>x. MaptiHa).

ER-Monens BHKOPHUCTOBYETHCS MPU BUCOKOPIBHEBOMY (KOHILIENTYalbHOMY)
MPOEKTyBaHH1 0a3 gaHMX. 3a ii JONOMOrOK MOXHAa BHUJLJIUTH KIIFOYOBI CYTHOCTI Ta
MO3HAYUTH 3B'SI3KM, SIKI MOXYTh BCTAHOBJIOBATHUCA MIDK HHUMHU. SIK 1HCTpYMEHT
KOHIIENTYaJIbHOTO TMPOEKTYBaHHA 0a3 JlaHUX BHUKOPUCTOBYIOTHCSA pIi3HI BapiaHTH

(HoTarii) giarpaM CyTHICTh-3B'SI30K.

[Ipu po3pobui ER-Moxpeneld HEOOXITHO OOCTEKUTH NpPEIMETHY O00J1acThb

(opranizarrito, MaANPUEMCTBO) 1 BUSBUTHU:

1. CyrHoicTi, mpo sKi 30epiraloThCsl JaHi B oOpradizamii (TiAMpUEMCTBI),
HaIPUKIIAJI, JIFOAU, MICIld, 171ei, moii Tono (OyayTh IpeacTaBieHl y BHIJISII
0JIOKIB).

2. 3B'3KM MDK MMM CYTHOCTSIMU (OYyIyTh MpECTaBlIeHI Y BUIJISAL JIIHINA, 110

3’€IHYIOTh I1i OJIOKH).
3. BnactuBocTi mux cytHOocTel (OyayTh IpeACTaBIIeHl Y BUIJISAL iMeH aTpHOyTIB
B ITUX OJIOKax).

Ha puc. 3.78 naBenenuii nmpoctuii (BUPOKEHI ) IPHUKIaa 1HPOIOTTYHOT MO

B HOoTarli YeHna.
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Buxaamag

Micuie mapomxeHnS @

Pucynok 3.78 — Iudonoriuna monens Bukradau

HB.TEL HApOTACHHA

OcCkibKHM BHUKJIaJIa4 MOYKE BECTH JCKIUIbKA JUCITUILIIH, TO TOTPIOHO JIEeTAIBHIIIE
OMUCaTH JUCHMIUIIHU, 100 MaTH MOXJIMBICTh, 3HAIOUM JHUCIMIUIIHY, 3HAWTH
BHUKJIa/a4a, 10 Beae ii, TO MOJeNb MOXHAa YCKIAIHWUTH, BHJIUIMBIIM JIUCIHUILTIHY

OKpeMo 1 3B's13aBIIH ii 3 BuKi1agadeM (puc. 3.79).

M N
Buxnamaug » IHCHATLTIHA

Hara mapomxeHns - 6
Micue napomxenns

Pucynok 3.79 — Indonoriuna mogens Buxkradau-/{ucyuniina

OnuH BHKJIaaad MOXE BECTH 0arato JAWCIMIUIIH 1 OAHY JAMCIMIUIIHY MOXYTh
BecTH Oarato BuKIanadiB. Takuil 3B'SI30K HA3UBAETHCA Oazamo 00 6Gazamvox 1
no3HavaeThbes sk M:N, a Ha pUCyHKaX 4acTo SIK 00 «——> o0,

Ha puc. 3.80 300paxkena cmpoieHa iHGOIOriYHa MOJENIb JJisd MOOYJA0BH
pO3KJIaNy 3aHATh. Y peajbHIM 3amadi HEOOXITHO BpaxyBaTH OaraTo J0JaTKOBUX
YUHHUKIB. € PI3HI BUJAM 3aHATH: JIEKIlli, MpakTU4Hi, JabopaTopHi Tormio. JIekiii
MPOBOAATLCS 3 MOTOKOM, a JlabopaTopHi — 3 miarpynamu. Po3kian 3anexuTh Bijl
HoMmepa TwkHsA. Ha puc. 3.77 Bigpasy 6 eneMeHTiB MOB's3aHi OJWH 3 OMHUM. Takuid
3B'I30K Ha3UBAETHCS 36 'a3kom cmeneni K (K=6). ®akynerer 3 kadenporo, kadenpa 3

IPYIOIO 1 rpymna 13 CTyJIEHTOM MaloTh 3B'A3KU 00UH 00 0azambox.
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3a'azox cmynena K

/,-"'
Burmamau \ Jucimnmina
|
Aynaropis Hemn Tiokng
()
‘ded__,, [pyna ['ooHHNM 3aHATE
Kadempa
1
oo
1 oo
DaxyneTeT CryneHT

Pucynok 3.80 — Indomoriuaa Mmoaenb moOyn0BH PO3KIATy 3aHATh

Posrnstnemo neranpHimie, sskiMd OyBarOTh cami CYTHOCTI, 1X BJIACTMBOCTI Ta
3B'SI3KM. Y  JIiTepaTypi 4YacTO 3aMiCThb TEPMIHY  G1ACMUBICMb  CYIMHOCHI
BUKOPUCTOBYIOTh ampubym cymuocmi. AJjie TepMiH ampubdym BiTHOIIEHHS (KOJIOHKA,
CTOBITYMK TaOJMIl) 3aCTOCOBYIOTh Yy pensuiiHii Mozeni. Ilpu omgHOUacHOMY
3acTOCyBaHH1 000X MOJIelel MOYKE€ BUHUKHYTH ITyTaHUHA.

Bunu cytHocTeil OyBarOTh cunbHumu 1 ciabkumu, AUIATbCS HA mun 1 niomun.
Cnabka CyTHICTb Yy KOHTEKCTI KOHKPETHOI 3a/Jaul He MO)XKe ICHyBaTH 0e3 CHUJIBHOI.
Hanpukinan, y 3BO cryneHT 00OB'A3KOBO BXOAWTH 0 TPYyNH, TOOTO CYTHICTH
Cmyodenm He MOXe icHyBaTtu 0e3 cyTHOCTI I pyna, a cytHicTb Cnigpobimuux — 06e3
CYTHICTI Biooin.

Ski1o yacTuHA eK3eMIUIIPIB CYTHOCT1 Ma€ JI0JJaTKOB1 BJIACTUBOCT1 BiJHOCHO JI0
THITUX €K3eMIUISPIB, TO M0 YaCTUHY BUAULAIOTH Y niomun. Ha puc. 3.81 cyTHICTH
Cmyodenm € miaTunom tuny JKumenv micma, a CyTHICTh [Ipoepamicm — ATATIOM THUITY
Cnispobimnuk. Mix TUIIOM 1 TATUIIOM 3B's30K 1:1, aje BiH HEMOBHUH, OCKIJTLKH HE

KO>KHOMY €K3eMIUISP1 TUITY BiJINOBIIa€ EK3EMIUISP MIATHUITY.
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Tun IHiomun
1 1

Kureas MicTa .\ CrymneHT

H(‘HGHHHH 368 230K

CnemiansHICTE

Tun ' IMidomun

1 ]

CaiepoliTHHK IIporpamicr

S > B =

Pucynok 3.81 — Tun 1 miaTHn cyTHOCTEH

3B'I3KM MIDK CYTHOCTSIMU MOXYTb OyTu cmeneni K, nogui i Henogui, a Takox
tuny M:N (GinapHi 3B's13ku, K=2):
- 1:1;
— 1:N (#a cxemax 4acTo BUKOPUCTOBYIOTh IO3HAYEHHS | «—— o0);

— M:N, M>1, N>1 (00 «——> o0).

Cmeninb K — KUIbKICTh MOB'A3aHUX MDK c000t0 cytHicTed. [Ipukiasn 3B's13Ky
Mmipu K=6 nokazanuii Ha puc. 3.80. s moOyaoBu po3kiiany HE0OXiIHO, 1100 Oyiu
MOB's3aH1 PIBHO MO OJHOMY €K3EMIUISIPY KOKHOI CYTHOCTI.

Ilosnum 36'a3xKom MK JIBOMa CYTHICTSMHM HAa3WBA€TbCS TaKWW 3B'S30K, IpPH
AKOMY KOXHOMY €K3EeMIUIApPY OJHIE] CYTHOCTI BIJMOBIJA€ X04 OM OJAMH €K3EMIUISP
1HII0i cyTHOCTI. Hanpukmnan, Ko>XKHOMY CTYAEHTOBI BIANOBIAA€ OJHA Ipyla 1 KOXKHIN
rpyIi BiJMOBia€ 6araTo CTyIEHTIB.

[Ipu nenoenomy (uacmrkoegoio) 368'aA3Ky NEsKi €K3EMIUTIPU OMHIET CYTHICTI HE
MOB'SI3aHI HI 3 OJIHUM €K3EeMIUISIPOM 1HIOI cyTHOCTI. Hampukian, He BCi CTyleHTH
KUBYTH Y TYPTOXKUTKY.

36'a30k muny ooun-00-oonozo (1:1, 1-1 abo <—) o3nauae, 10 OAUH EK3EMILISAP

NepIIoi CYyTHOCTI MOB'A3aHUN 3 OJJHUM €K3EMIUISIpOM JIpyroi cyTHocTi. Ha mpakruii
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TaKUi BHJ 3B'SI3KY 3yCTPIYA€ThCS HEYACTO, OCKLIBKM Maike 3aBKIU J[Ba 3B's3aHI
00'exTH MOXHa 00'eAHATH B OJUH. SIK MpPUKIIaJ BUKOPUCTAHHS TaKOro 3B'I3KYy MOXKE
HOCITY>KUTH 3B'A30K M1 MEPCOHATBHOIO 1 CIIY’KOOBOIO XapaKTEPUCTUKOIO MpalliBHUKA
neskoi pipMu. OCKUIBKY AOCTYH 0 CIyK00BOi 1H(pOpMaIlii 3a3BUYail OOMEXKEHUH, TO
3aXMCT BIJl HECAHKI[IOHOBAHOIO JOCTYyIly Ha0araTo Jerme peaai3yBaTH Ipu
PO3IALILHOMY 30€epiraHHl Takux AaHuX. 3B'A30K l:1 1ie CTBOPIOIOTH [JIsi KPalloro
PO3yMIHHS MOjieNi abo N7t eKOHOMIT TUCKOBOTO mpocTopy. Hampukinan, nupekropa i
3aBOJI Kpallle pO3TJIsAaTH sIK Pi3HI CYTHOCTI, HOMep TenedoHy Kparie 30epiratd B
OKpeMiil CYyTHOCTI, SIKILIO BiH €, HAPUKJIIaJ, TUlbkU y 20-40% mpaliiiBHUKIB HipMu.

36'a30x muny ooun-0o-6azampox (1: N, 1 «<—— o0 abo ++) o3Hayae, M0 OAUH
EK3EMIUISIp NepuIoi CYTHICTI MOB'I3aHUNA 3 JEKUJIbKOMa €K3eMIUIIpaMu Jpyroi
cytHocTi. Ile HalyacTiie BUKOPUCTOBYBaHMM THUII 3B's3KYy. CyTHICTh 3 OOKY «OIHHY
HA3UBAETHCS OAMBKIECHKOIO, & CYTHICTh 3 OOKY «0arato» — 00uipHbo10. 3B'130K TUITY
1:N — naiinpocTimuii 1 3py4yHIIMA A NoOynOBU pensinidHOi 0a3u jgaHux. Ha
puc. 3.82 HaBeneHW MPUKIIA] MOJEN CYTHICTH-3B'A30K 13 YOTUPHOX CYTHOCTEH 31

3B's13kamu 1:N.

4
Y
4

Y

F
Y

Paxyiasrer

Cryuenr T'pyna Kadwenpa

Pucynok 3.82 — 3B’ s13ku Tumy1:N

36¢'az0xk muny oazamo-oo-oazamvox (M:N, oo «—— 00 a00 «») O3HaYae, 110
KOXKEH EK3eMIULSIp TMepIIoi CYTHICTI MOke OyTH TOB'I3aHMM 3 JeKUTbKOMa
EK3EMIUISIpAMH JIPYTrOi CYTHOCTI, 1 KOXKEH E€K3eMIUIIp JIPYroi CyTHOCTI MOXe OyTu
MOB'SI3aHUM 3 JEKUJIbKOMa EK3eMIUIApaMy TMepIIoi CyTHOCTI. 3B'si30k Tumy M:N
BUMAarae Ipu IMepexoial 0 pPeNsIiiiHoi Mozeni OyayBaTh IOAATKOBE BITHOIICHHS
(Tabnuiro 3B's13kiB). [Ipukinan 3B's3ky Tuy M:N npuBeneHuit Ha pucyHky 3.80.

[Ipn nepeTrBOpeHHI MOJIE€Nl CYTHICTh-3B'SI30K y pPENSALIAHY MOJEIb KOXHIMI
CYTHOCTI 3 MOJIEJIl CYTHICTh-3B'SI30K y pEJsLIMHIN MOJIEN1 CTaBUTHCS Y BIJIIOBIIHICTh
BIJIHOIIEHHS (TaOJIUIIsI), KOXKHIA BJIACTUBOCTI CYTHOCTI — aTpUOYT BIJHOIIEHHS. Y

BI/IHOIIEHHS, $K MPaBHJIO, JOJAETbCA aTPUOYT-TIUMIBHUK, SKUA CIYXHUTb
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dbopmanbHUM nepeunnum Karouem (iIeHTU(PIKATOPOM KOPTEXKy). Y 0a3i JaHuX

KOPTCIK — 1OC PAOOK a0o 3armc.

[Ilo6 3amatu 3B'A30K 00uH 00 Oacamwvox, y BIAHONIEHHI 3 OOKy Oaecamo
CTBOPIOETHCS TOJIATKOBUH aTpuOyT 306nimnii karou (puc. 3.83). 30BHIMIHINA KO
HaOyBa€ 3HAYCHHS TUTbKM 3 MHOXXHHHM 3HA4Y€Hb MEPBUHHOTO KIIFOYA BITHOIIEHHS 3

OOKY 00uH.

Mojgens cyTHiCTL-3B"30K

PakyiabTeT ‘1 Co I'pyna

==

<>

Penaniiina Mogens
Taba. Fak Hepeunnui wamou Tada. Grup
KodFak | w | KodGr
Tel 1 IK_udF'ﬂk
Dekan F0EHIUEHTT KITHOY f"',j Ner
Celer Spec
Nazva Kurs

Pucynok 3.83 — [lepeTBopeHHs Mojieli CYTHICTh-3B'130K (1:N) y pensiiiiHy Moenb

[Ilo6 3amatu 3B'I30K Oacamo 0o bazamvox, HEOOXITHO CTBOPUTH JOJIATKOBY
TaOJIUII0 3B'S3KIB, aTpuOyTaMu SIKOi CIIy»aTh 30BHIIIHI KJIIOYi, 110 BIAMOBIAAIOTH

MICPBUHHKUM KITIOYaM 3B's3aHUX TaOmIpb (puc. 3.84).
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Mogeab cyTHicTb-38"30K

[}

Bukaaga4

* ducuunaina

e

Pe.'muiﬁua Mole/1bL
Hodamyoaui - P
ampubym Taéa. Prep Tabmuys 3a'a3iK) Taéa. Disc
1 .
KodPrep zaﬁﬂ. PrepDisc KodDis
PIB I——Kudl’mp
N L Nazva
DataNar KodDis Leki
MisNar Prakt
N_pasporta Kursovi
Posada

Pucynok 3.84 — [lepeTBopenHs Mojieni CYyTHICTB-3B's130K (M:N) y pensiiiftHy Moaenb

Ha puc. 3.85 nmoka3ani 3anmoBHeH1 Tabnuii Viklad, Disc i VikladDisc. J1ns Toro,
mo0 BKa3aTH, 110 BUKIaAau Axopeed BeAe NUCUUILIIHY Acembrep, y TaOmuii

VikladDisc ctBopenuii psaok 31 3HaueHHsIMH KodV=1 i kodD=3.

Tada. Viklad Taba Disc
: Taba. Vi

KodV | PpIB : 1"': iKladDise o T Nava ...
1 Amnnpeesb. C KodV R‘_:'dn 1 Mopa C+ | .....
2 Bopucosa M.IL|.... ~ ! “E' 2 Basu pannx | .....
...................... N ; ‘1'" T3 Acembaep eens
U 2 3 INUDO! RUURRRRRRRN I
18  Hmenxo M.T. 2 20 20 [

Pucynok 3.85 — I[puxian 3amoBHeHHs TaOiuIll 3B'SI3KIB Y peNSALIAHINA Moaeni

st 3B's13Ky cmeneni Ky pensiniiiniid Mozaeni OyayeTbes TaOmuIls 3B's3ky 3 K
30BHIMHIME Kiatodamu. Ha puc. 3.86 moOymoBaHi MoOnedb CYTHICTH-3B'SI30K 1

pernsiiiitna MoJIeTh IS 3B'A3Ky cTeneHi K=3.
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Mogens cyTHiCTE-3B"H30K

Bip#xa Mokyneus

Emirent Mpopaeeus

Yioga

L

Pensuisina Mole/n

Taéx Birea Tabta. Sviazi Tada Pokupec
IdBirga 1 3 | IdBirza ! faPok
NaimE Y| 1dEmit NaimmPok

..... IdPok el e

..... [dProd e cawn

"1 1dUgoda
Tadm Emit . Taéa Ugoda Tadn. Prodavec
IdEmit IdProd
- - IdUgoda 1| .-
NaimEm 1 Nugody NaimProd

Pucynok 3.86 — [lepeTBopeHHsI MOJIEN1 CYTHICTh-3B'30K 31 3B'SI3KOM cmeneri K'y
pENSALIHY MOJENb

KonuenTyaibHe MoieN0OBaHHS MMPEIMETHOI 00J1aCT1 TAKOXK 3pYyYHO BUKOHYBATH
3a gonomororo Jliarpamu kuaciB piBHs HoTalii aHamizy moBu UML. PosrisiHemo
npoctuil npukiag nodoyaosu ER-moneni va UML 3 BUKOpUCTaHHSIM Jiarpam KjaciB
(puc. 3.87). Onepartii (MeTonn) y Kiracax Ha eTari moOyI0BH KOHIIENTYaJIbHOT MOIE1

BIJICYTHI.
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Llex Marepian
-HEEI.EB -HEEI.EB B.Havnaumn
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1 0.* 1 -KinbKicTe 0.+
o.* -BaprTicTb 1
Bignyck
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-CraTyc -Hazga 1 1 Cnocib goctaBru
-Bara - -Hasea
-0Onuc
| - ’ -KinbKicTe L
1
Nocraska C." 1.2
PAOOK BigNyCTHK
— 1 -Aata
-KinbKicte
-Baprictb
c.* .
0. Micro
1 -Hasga
d®opma BnacHocTi
-Haaea MocrayanbHUK
-MpuopiteTt 1
[ 0.* -Ng paxyHHy
0."
1 ]
1 HpuawnyHa ocoba ®isuuHa ocoba
I -HalimeHyBaHHA M1
: o * |-KOpuvauyHa agpeca -lIH
Bua piansHocri -Ne pep.peecrpaii LNe nacnopra
-Hasga -lata gepw.peectpauii H[laTa HapoaKeHHA

Pucynok 3.87 — [Ipukinan KoHIIENTYyanbsHOT MOJIEN1 (J1iarpama KJiaciB)

3.6.2 Jloriuna Moaejb 0a3u JaHUX

Ha HacTymHOMy, HI)KYOMY piBHI, 3HAXOJUTHCS JIOT1YHA MOJENb JaHUX
npeaMeTHoi obnacti. JloriuHa Mojenb ONMUCYE TOHATTA MPEAMETHOI 00JacTi, iX
B3a€EMO3B'A30K, a TAaKOXX OOMEKEHHS Ha JaHi, 10 HAKIAJAlOThCA IPEIMETHOIO
obmactio. Ilpukiamu MOHATH — «CHIBPOOITHUK», «BIAALT», «IpoekT». [lpukmanu
B32€EMO3B'S3KIB MK TIOHSITTSIMHU — «CITIBPOOITHUK YHCIIUTHCS PIBHO B OTHOMY BiIIILTI»,

«CTiBpOOITHUK MOXE BUKOHYBATH JIEKUTbKA MPOEKTIBY», «HAJ OJHUM MPOEKTOM MOXKE
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IpaIroBaTH JeKiIbKa CIiBpOOITHUKIBY. [IpuKiiaam oOMeXeHb — «BIK CITIBPOOITHUKA HE
MmeHIe 18 1 He Oubiie 60 pokiBy.
MoskHa BUJITUTA TPU OCHOBHI BUJI1 JIOTTYHUX MOJICIICH:
— 1lepapxiyHa MOJIENb;
— MepexkeBa MOJIEb;
— penAriiiHa MOeb.

Jloriuna Mojenp JaHUX € MOYaTKOBUM IMPOTOTUIIOM MailOyTHBHOI 0a3u JaHuX.
Jloriuna mozenb OyAyeThCs B TePMiHAX 1HPOPMAIINHUX OJUHUI, peaizallis SKoi
MoxknuBa B oopaniit CKBJI, a naituactime — 0e3 mpuB'si3ku 10 koHkpetHoi CKB/I.
ITonmepeaniM  3aco00M pPO3POOKHM JIOTIYHOI MOAEN JaHUX € Pi3HI BapiaHTH
iHonoriyHux (iHpopMaliiHo-10riyHNX) Moaeneit — ER-nmiarpama. Oany i Ty % ER-
MOJIETTh MOXKHA MEPETBOPUTH SIK y PENSIIIIHHY MOJIENb JIaHUX, TaK 1 B MOJIETh JaHUX
1 iepapxiuaux 1 mepexeBux CKB/I.

Jnst noriyHOoi Mojeni JaHuX XapakTepHE Te€, L0 BUKOHYIOYM BCi OCHOBHI
BUMOTH, iK1 nped ' saBisatoTbes 1o CKB/l, He miaTpuMyeThes opieHTallsl Ha KOHKPETHY
CKB/, mo peanizyerbes y (Gi3UUHIN MOJEN] TaHUX.

Joziuna moodeny — ue rpadiuHe NPEACTaBICHHS CTPYKTYpH 0asu AaHUX 3
ypaxyBaHHSM MoOjeNi AaHuX (1€papXidyHOI0, MEPEKEBOIO, PEISAIIHHOI TOIIO) 1
He3aJIe)KHE BiJl KIHIEBOI peainizaiii 0a3w maHux 1 amapaTHoi miatdopmu. [HImMu
CJIOBaMM, BOHA TIOKA3Ye, 10 30epiraeThes B 0a3i JaHux (00'€KTH MpeaMeTHOT 001acTi,
ix aTpuOyTH 1 3B'I3KM MI>K HUMH), aJI€ HE BIJINOBI/Ia€ HA TUTAHHS «AK?».

Memooonozia IDEF1X — oy 3 NiaX0/IiB 10 MOJEJIIOBaHHS JaHUX, 3aCHOBaHa
Ha KOHUEIMUII «CYTHICTb-3B'SI30K», SIKA OPIEHTOBAHA HAa MPOEKTYBAHHS PENSIIHHUX
Mojienielt 6a3 JaHuX.

B ocHOBI pendiiitHoi Mol JIEKUTh MOHATTS HOPMAaJli30BaHOTO BIJHOIICHHS
(TabGmuui). [Ipy 1bOMy CyTHOCTI IPEAMETHOI 00JIACT1 BIIOOpaXKaroThCsl B TaOIHLII Oa3u
JTaHUX, KOXKHIM BIACTHBOCTI CYTHOCTI — arpuOyT BimHomenHs (puc. 3.88), mo MarTh
TaKi BIIACTHBOCTI:

— HEMa€ OJHAKOBUX KOPTEXKIB (PSAAKIB), BOHU PO3PIZHSIOTHCS 32 YHIKAJIbHUM

11eHTU(IKATOPOM — IEPBUHHUM KITFOUEM;
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— KOpTeXi (psIKH / 3aIIMCH) HE BIIOPSIKOBAaHI 3BEPXY BHHU3;
— arpuOyTtu (CTOBIYMKH) HE BIOPSAJKOBAHI 3JliBA HAIpaBO; B OIeEparisax 3
Ta0auIEero ii PSIAKA 1 CTOBMYMKHA MOXYTh OyTH BHIAMNMHUMU B OYIb-SKIH
MOCJTIIOBHOCT1 6€3B1THOCHO X 3MICTY 1 CEHCY;

— yci3Ha4yeHHs aTpUOYTIB — CKAJISPH 1 MaIOTh OJIHAKOBY MpUpOAY (1ToOy10BaHI Ha

OJIHOMY JIOMEH1).

<Im'g Tabmumi=> /—J______,"'__, EATTCIIJBPLG};THH
A | 4 | 4, | 4 oRH

1 4

Fay | 4, | Gy | Gy

3HaYeHHA _—
—_—

4 e
arpuOyTIB a,, | a, a,, a,
Fa LL = - / pHHKH
l5'[?:?1 arf? a?ﬂ- ar_ﬂl 1

Pucynox 3.88 — Tabnwuis pensiiiinoi 6a3u gaHux

Knwu — croBmumk abo rpyna CTOBMYMKIB, 3HAYCHHS SKHUX OIHO3HAYHO
IIEHTU(IKYIOTh KOXKEH PAJOK (KOPTEX, 3aIluc).

B onuiit Tabmuii Moxke OyTH JACKUIbKa KIIOYIB: OJUH TEePBHHHHIA, 3a
JIOTIOMOT OF0 SIKOT'O 3/IICHIOETHCS 3B'A3yBaHHS BIJTHOIIEHb, a 1HII1 — AJIbTEPHATHBHI.

BnactuBocTi kiroya:

— YHIKQJIbHICTb (HE MOX€E OYTH PSIIKIB 3 OJHAKOBUM KIIFOUEM);
— HEHAJMIPHICTh (BHJIyYEHHSI OyAb-sIKOrO aTpuOyTy 3 Kitoya Mo30aBiisie HOro

BJIACTHBOCT] YHIKQJIbHOCT).

Penauyiiina 6aza oanux — 1e 0€31114 IOB'SI3aHUX MiXK COOOI0 BITHOIIEHb. 3B'SI3KH
3aJ1al0ThesA 3a gonomororo BTopuHHUX KitouiB (Foreign key — FK), To0to aTtpubyTis,
SIK1 B IHIIIMX BIJHOLICHHSX € MepBUHHUMU Kitouamu (Primary key — PK).

OcCHOBHI OOMEXEHHS IITICHOCTI PEIAIIHHOI MOJIEIII:

1. ATpubytn 3 mNEpBUHHOrO KJIOYa HE MOXYTh HaOyBaTH HEBU3HAYEHOIO

3Ha4YeHHS (I[ITICHICTH 00'€KTIB).
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2. BropunHI K104l HE MOXXYTh HAaOyBaTH 3HA4€Hb, SIKMX HEMA€ cepell 3HAUYCHb
NEpPBUHHUX KJFOU1B MOB'13aH01 Tabmuil. Akino BinHomenHs R2 mae cepen cBoix
aTpuOyTiB sikuiich 30BHIMIHIN Kit0Y (FK), sikuit Bi1I0BI1a€ IEPBUHHOMY KITFOUY
(PK) Bignomenusi R1, To koxHe 3nHauenHs: FK mae nopiBHIOBaTH OJHOMY 31

3HayeHb PK.

Y Tabn. 3.1 naBeaeni ocHoBHi enemenTH HoTaii IDEF1X ans mpoektyBanHs

peNAIMHNX MoJieel 0a3 TaHuX.

Taomung 3.1. OcuoBHi enemedTd Hotaii IDEF1X

CyTHicTh I'padiune 300paxkenns
Hesanexna CyTHICTE HaiimenyBaHHs
Vrikansnuii izenrugikarop (PK)
ATpulOyTH
3anekHa CyTHICTE HarmeryBarms
fﬂocnﬂamm Ha 1neATH}1KaTop (FK) 1
LATpHGyTH J
3B'sa30K I'padiune 306paxennsn
Heigenridimipytommii 38's;3ox - || |L___ +

[ merTidinipyioni 38'130K
binipy Heszanexna

3ameKHHAa ]

3B's30K «bararo o baraTbox» ‘ ‘

Cragkysanas (y3araabHEHHS) BaThKiBCEKA
ITosHEe Q i
Hemnosne § 2

S

[ Hogipas [

Hogipas ]
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He3anexcna cymuicmos — 1€ CyTHICTh, YHIKaJbHUM 17eHTU(IKATOpP SKOI HE
HACJIy€ 3 IHIIUX CYTHOCTEW. 300pa’Ka€ThCsl Y BUTJIAMI NPAMOKYTHHUKA 3 MPSIMUMHU
KpasiMU.
3anesxncna cymuicmo — 11€ CyTHICTb, YHIKQJIBHHUH 11€HTU(IKATOP AKOI BKIIOYAE
IIOHAaMEHILIE OJIMH 3B'SI30K 3 IHIIOK CYTHICTIO. Hampukinazn, psiok JOKYMEHTY He
MOXXE ICHYyBaTH 0€3 camMoro JOKYMEHTY (3aJeXWTh BiJi HHOT0). 3aJeKHAa CYTHICThH

300paKAETHCA Y BUTIIAI IPSIMOKYTHHUKA 13 3aKPYTIICHUMHU KPasMH.

[IpuBeaemo npaBuiia BinoOpakeHHs (IEPETBOPEHHS) KOHUENTYaIbHOI MOJENI
B/l B pensuiitHoi HOpMali3oBaHy MoOjenb 0a3u JaHUX, fKa 3a3BUYail BiJIMOBiAa€
TPEeTiii HopMabHIN (HOopMi.

1. IlepeTBopeHHsI CyTHOCTEH B pEIALiiHI BigHOMIEHHS (TAaOMWIl) TMOBUHHE
3aJI0BOJIBHSTH TEPIIiid HOpMalbHii Gopmi.

2. [leperBopeHHs acoliariii Mop's3aHe 3 MATPUMKO MOCHIAHHS IUTICHOCTI MiX
Ta0auIsIMHi. AcoliaTuBHI BigHomeHHs 1:M, M:1 peani3yroThCcs 3a JIOIOMOTOIO
nepeMIIeHHs] BTOPUHHOTO KJII0Ua B CYTHICTD 3 MIPOIO 3B'SI3Ky «0aratoy». BigHomenHs
M:N Bumarae BBeJIEHHS MepexpecHOl Tabjulll, B Ky B SIKOCTI BTOPMHHMX KIIIOUIB
BKJIFOUAIOTHCS IEPBUHHI KJItOUl 000X CYTHOCTEH.

3. [leperBopennst arperamii. CTBOPIOEThCS He3alekHAa TaOMUI (YacTHHA) 3
aTpuOyTOM (30BHIIIHIM KJIIOUYEM), 10 MOCHUJIAE€THCS HAa TEPBUHHUMI KIHOY TaOJIuIl
BJIACHHKA (IIL71€).

4. TleperBopenns: kommo3uilii. CTBOPIOEThCS 3ajekHa TaOmuis (YacTWHA) 3
MEPBUHHUM KITFOUEM, 110 TTOCUIAETHCS HA TIPBUHHKM KJTFOY TaOIMIl BIIacCHUKA (IILJIe).

5. [lepeTBOpeHHs CHaKOEMCTBA (y3arajabHEHHS) MOXE 31MCHIOBATHCS PI3HUM
criocobamu. HalnmpuiHATHIIIUM € BiAOOpa)Xe€HHS KOXHOTO MIATHIY B 3aJeKHY
TAOJMII0 3 TIOCWIAHHAM Ha TEPBUHHHUM KIIOY TaOMUII-CYNEpTUIy B SKOCTI
NEPBUHHOTO KJIHOYa.

Ha puc. 3.89 HaBenena joriuHa mojenb 0a3u AaHUX, ska Oyna oTpuMaHa
MEPETBOPEHHSAM KOHIIENITyalIbHOT Mozieni (nuB. puc. 3.87) B Moaenb pensiiiiHoi 6a3u

TTaHUX.
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Mocraeka_Cnocib noctagkm  MNocraeka Matepian
Toeap
Koa nocraeku(FK) Koa nocraeku Kog martep.
Kog cnoc. nocraexu(FK) Kop Tosapy L- -4
[lata noctaeku Hasea
L J Kinbkicre ®--- Hasea Lina 3a rpam
’ BapTicTb Bara
Cnocib nocrasku Kop Toeapy(FK) s o
Koa nocrasuy,.(FK KinbkicTb AAROCK NocTasku
Kop, cnoc. nocraeku A w,(FK) Kog marep.(FK)
L4 Ne paaka
HaitmeHyBaHHA NocTadanbHIK _ Kog nocTaku
L Micro —
, Kog nocrau. : KineKicTe
®opma snacHocTi *-------1 Kog micra Koa Tos.(FK)
. Crartyc
Koa dopmu enacHocTi
A dop Kopg micta(FK) Hassa Bignyck
HalmeHyBaHHA .
: — Kopg eign,
: Kpuamuna ocoba ———— )
i s A disnyHa ocoba Aara eian.
: Kog nocray.(FK) - ~ Kop, uexa(FK)
Kog noctad.[FK
: HaiimeHyBaHHA A (FK) ?
Tt ® Ne pnepwpericrpauii nie Uex 1
Nara pepwperictpauii IH Koa uexa
Aapeca Ne nacnopta “
| Kop dopmu nackocti(FK) Aara HEpDﬂ}HEHHHJ HalimeHye.
. L%

Pucynok 3.89 — Jloriuna mojienb 0a3u JaHuX

3.6.3 Diznuna MoaesIb 0a3u JaHUX

Ha e Hrxkgomy piBHI 3HAXOAUTHCS (Di3UUHA MOJENh JaHUX.

Dizuuna moodenb — JoriyHa MOJEIb 0a3y JJaHUX, BUPpa)K€HA B TEPMiHAX MOBU
onucy gaHux koHKpeTHoi CKBJI. OOMexeHHs, HasiBHI B JIOTIYHIA MOJAENI JaHUX,
peanizytoTbes pizaumu 3acobamu CKBJI, nampukian, 3a J0MOMOIow 1HACKCIB,
JEKJIapaTUBHUX OOMEXEHb LIIICHOCTI, TPUrepiB, IpoUeayp, 1o 30epiratotbes. [lpu
[IbOMY DIIICHHS, TPUIHATI HA PIBHI JIOTIYHOTO MOJIETIOBAHHS, BH3HAYAIOTH JESKI
OOMEXEHHS, y MEeKax SKMX MOKHA pO3BHUBATH (Pi3WYHy MOJENb naHux. Hanmpuxman,
BIJIHOIICHHSI, IO MICTATHCS B JIOT1YHIM MOJENI JaHWX, MAlOTh OyTH MEpPETBOPEHI B
TaOIuUIl, ajie JJIsl KOXKHOI TabJUIl MOXKHA JOJIaTKOBO OTOJIOCUTH PI3HI 1HJIEKCH, 110

1IBUIIYIOTH IIBUIKICTH 3BEPHEHHS JI0 JaHUX.
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Sxmo ¢diznyHa Mojenb JaHuX peanizoBaHa 3acobamu pensiiiinoi CKB/, to
BIJIHOIIIEHHS, pO3po0JieHI Ha cTaaii ¢GopMyBaHHS JIOTIYHOI MOENl JaHuX,
NEePETBOPATLCS B TabJuIll, aTpUOYyTH CTAlOTh CTOBMIIMHM TaOJHIlh, JUISl KJIIFOYOBHUX
aTpuOYTIB CTBOPIOIOTHCS YHIKAIbHI IHAEKCH, JOMEHU MEPETBOPIOIOTHCS B TUITH JAHUX,
npuitHATI B KOHKpeTHiii CKB/I.

®di3uuHa MoJIeNb 0a3u JaHUX MICTUTH YCI JieTani, HeoOxiaH1 KoHkpeTHiH CKB/]
Jutst i CTBOpPEHHSI: HaliMEHYBaHHS TaOJUWIlh 1 CTOBIIIIB, TUIW JaHWX, BU3HAUYCHHS
MICPBUHHHKX 1 30BHIIIHIX KJTF04iB TomIo (puc. 3.86).

diznyHa MOJIEINb, SIK CTPYKTypa 6a3u nanux ains EOM, OynyeTbcst Ha OCHOBI
JOT1YHOT MoJienl (CTPYKTypa /i MPOEKTYBAIbHUKA) 3 ypaxyBaHHSIM OOMEXKEHb, 110

HaKJIaJ1atoThest MoxKnBocTsiMU BuOpanoi CKB/I.

Imena. Imena cyrHocTelt 1 mosiB (TaOaUIb 1 CTOBIIIB) MalOTh OYTH 3aMMCaHi
JATUHCHKUMU OyKBamu, 0€3 MpOMyCcKiB, IOYMHAIOYH 3 OYKBH.
Tunm nanmx. {11 K0>)KHOro arpuOyTy HEOOXITHO BU3HAYUTH THM AAHUX 1 iX
3HA4Y€Hb, K1 MATpUMYIOThCS BuOpanoro CKB/I.
3B's13ku. Pensiiiitna Moenb JaHUX BUMarae rnepeTBOPEeHHs 3B'A3KiB «0ararto 10
Oaratbox» Ta iepapXxii ycraaKyBaHHs Ta JOMMYCKA€ iX TUIHbKW Ha PiBHI JIOTTYHOI MOJIEN1
0a3u JaHuX.
HageneHi Tpu BapiaHTH (Di3UUHOI MOJIEII PO3PI3HAIOTHCS CIIOCOOAMU peaizallii
HACJIITyBaHHS:
— Mirpaiis IepBUHHOTO KIF0Ya 1 HEKJIIOUOBUX aTpUOYTIB B i€papXil BiJ HALIAAKIB
1o npenka (puc. 3.90);
— MIrpariis IepBUHHOTrO KJIF04a 1 HEKJII0OUOBHUX aTPUOYTIB B i€papxii BiJ MpeaKa 0
Hamaakis (puc. 3.91);
— 3aMmiHa iepapxii HacHiAyBaHHS 11eHTUIKYIOUUMH 3B's3Kamu (puc. 3.92).
[TeperBopeHHs 3B'SI3Ky «barato m0 Oararpox» (Tabmuii «Iloctauanus» i
«Cnoci®6 J0cTaBKM») BKIIIOYAE CTBOPEHHSI HOBO1 TAOJIHUINI-PO3B'SI3KM 1 JTBOX HOBUX

3B'S3KIB «OJIMH JI0 OaratboXx» BiJl CTApUX TAOJIHIlL 1O HOBOI.
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TRANSPORTATION MATERIAL DETAIL
TRANSPORTATION_ID BYTE MATERIAL_ID BYTE DETAIL_ID BYTE
TRANSPORTATION_NAME VARCHAR(10) MATERIAL_NAME VARCHAR(10) DETAIL_NAME VARCHAR(30)
cosT DECIMAL(10;2) WEIGHT REAL
DESCRIPTION VARCHAR(100)
SUPPLY_TRANSPORTATION SUPPLY &%’;‘;‘H (K ggg
SUPPLY_ID (FK) BYTE SUPPLY_ID BYTE : :
TRANSPORTATION_ID (FK) BYTE 1 DELIVERY_STRING
SUPPLY_DATE DATETIME & -----
L J SUPPLY_QUANTITY BYTE DELIVERY_ID (FK) ~ BYTE
SUPPLY_COST DECIMAL(10;2) STRING_NUMBER  BYTE
DETAIL_ID (FK) BYTE DETAIL_ID (FK) BYTE
iy b4 QUANTITY BYTE
SUPPLIER 1 DELIVERY
1
CITY_ID BYTE  beeeee- 0| SUPPLIER_ID BYTE DELIVERY_ID BYTE
CITY_ZNAME  VARCHAR(50) NAME VARCHAR(50) DELIVERY_DATE DATETIME
CITY_ID (FK) BYTE DEPARTMENT_ID (FK) BYTE
REG_NUMBER CHAR(14) ®
REG_DATE DATETIME \
|
OWNERSHIP ADDRESS VARCHAR(10) DEPARTMENT 1
OWNERSHIP_ID (FK) BYTE 1
OWNERSHIP_ID BYTE L —@ INN CHAR(16) DEPARTMENT_ID BYTE
PASSPORT CHAR(10)
OWNERSHIP_NAME  VARCHAR(100) BIRTHDAY DATETIME DEPARTMENT_NAME VARCHAR(50)

Pucynok 3.90 — ®@i3uuna Mojenb 0a3u TaHWX: peasizallis HaCIiTyBaHHs Yepes

MIrpallito HallaIKIB y MpeaKa

TRANSPORTATION

TRANSPORTATION_ID BYTE

TRANSPORTATION_NAME VARCHAR(10)

SUPPLY_TRANSPORTATION

SUPPLY_ID (FK) BYTE
TRANSPORTATION_ID (FK) BYTE

( ) .

)
ORGANIZATION |

SUPPLIER_ID BYTE
REG_NUMBER CHAR(14)
NAME VARCHAR(50)
REG_DATE DATETIME
ADDRESS VARCHAR(10)
OWNERSHIP_ID (FK)  BYTE
CITY_ID (FK) BYTE
® ®______

1 1

| [}
OWNERSHIP | :

1

)

OWNERSHIP_ID BYTE |

OWNERSHIP_NAME VARCHAR(100)

MATERIAL DETAIL
MATERIAL_ID BYTE DETAIL_ID BYTE
MATERIAL_NAME VARCHAR(10) DETAIL_NAME VARCHAR(30)
CoST DECIMAL(10;2) WEIGHT REAL
DESCRIPTION VARCHAR(100)
SUPPLY QUANTITY BYTE
ERIAL_ID BYTE
SUPPLY_ID BYTE M?T RIAL_ID (FK) BYT :
] ]
DELIVE
SUPPLY_DATE DATETIME ®----- IVERY_STRING
SUPPLY_QUANTITY  BYTE DELIVERY_ID (FK) BYTE
SUPPLY_COST DECIMAL(10;2) STRING_NUMBER  BYTE
DETAIL_ID (FK) BYTE
SUPPLIER_ID (FK,FK) BYTE DETAIL_ID (FK) BYTE
® QUANTITY BYTE
PERSON ! DELIVERY
NAME VARCHAR(S0) @, DELIVERY_DATE DATETIME
INN CHAR(16) I DEPARTMENT_ID (FK) BYTE
PASSPORT  CHAR(10) ! »
BIRTHDAY DATETIME I !
CITY_ID (FK)  BYTE ' !
|
[}
aTy ! DEPARTMENT i
1
|
CITY_ID BYTE ! DEPARTMENT_ID BYTE

CITY_NAME VARCHAR(50)

DEPARTMENT_NAME VARCHAR(50)

Pucynok 3.91 — ®dizuyna Mozaens 6a3u JaHUX: peaiizailis HacllilyBaHHs depe3

MIrpariiro IpeaKa B HallaaKiB
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TRANSPORTATION MATERIAL DETAIL
TRANSPORTATION_ID BYTE MATERIAL_ID BYTE DETAIL_ID BYTE
TRANSPORTATION_NAME VARCHAR(10) MATERIAL_NAME VARCHAR(10) DETAIL_NAME VARCHAR(30)
COST DECIMAL(10;2) WEIGHT REAL
DESCRIPTION VARCHAR(100)
SUPPLY
SUPPLY_TRANSPORTATION &%Egm ID (FK) EEE
SUPPLY_ID BYTE o-- -
SUPPLY_ID (FK) BYTE :
TRANSPORTATION_ID (FK) BYTE SUPPLY_DATE DATETIME DELIVERY_STRING
SUPPLY_QUANTITY BYTE DELIVERY_ID (FK)  BYTE
SUPPLY_COST DECIMAL(10;2) STRING_NUMBER BYTE
DETAIL_ID (FK) BYTE
SUPPLIER_ID (FK) BYTE DETAIL_ID (FK) BYTE
[ J QUANTITY BYTE
OWNERSHIP SUPPLIER | DELIVERY
1
OWNERSHIP_ID BYTE SUPPLIER_ID BYTE DELIVERY_ID BYTE
OWNERSHIP_NAME  VARCHAR(100) || SUPPLIER_TYPE BYTE DELIVERY_DATE DATETIME
T CITY_ID (FK) BYTE DEPARTMENT_ID (FK) BYTE
' NAME VARCHAR(50) P-----, LJ
! I ! DEPARTMENT
ORGANIZATION ‘ ' DEPARTMENT_ID ' BYTE
PERSON " -
(SUPPLIER_ID (FK) BYTE w .
(SUPPLIER_ID(FK) BYTE ) CI'EY DEPARTMENT_NAME VARCHAR(50)
REG_NUMBER CHAR(14) 1
REG_DATE DATETIME INN CHAR(16) CITY_ID BYTE
ADDRESS VARCHAR(10) PASSPORT CHAR(10)
OWNERSHIP_ID (FK) BYTE BIRTHDAY DATETIME CITY_NAME VARCHAR(50)

Pucynok 3.92 — ®dizuuna Mmoaenp 6a3u JaHUX: peaizailis HaclliyBaHHS depe3
3aMiHy le€papxii 11eHTU(IKYIOUMMU 3B'sI3KaMu

o6 BupimmTu npobnemy mBuakoro nomyky, CKBJ] BuUKOpHCTOBYIOTH
00'e€KTH, SIK1 HA3UBAIOTHCS iHOekcamu. [HaekcHU daiil peKOMEHyeThCsl CTBOPIOBATH
JUTSL THX KOJIOHOK (200 JEKUTBKOX KOJIOHOK), 32 SKUMHU 4acTO IPOBOJIUTHCS TOIIYK.

[Ticns onwmcy JIOTIYHOT MOENl MPOCKTYBAJIBHUK MOXXE BHOpaTH HEOOXITHY
CKBJ 1 CASE-3aci6 (mampukian, ERwin) 11 aBTOMaTH4HOrO CTBOPEHHS
BIIMOBIHOT  G13U4HOI Mojem. TuM caMuM JOCSTA€EThCA MacIITaOOBaHICTh —
CTBOPHUBILH OJIHY JOTIYHY MOJIE€Tb JTAHUX, MOKHA 3reHepyBaTH (PI3UYHI MOJENI ]l
oynp-axy niarpumyBany ERwin CKBJ/l. ERwin Takox 103BoJisie BUPIIIUTH 33a/1a4y 1O
MEPEHECEHHIO CTPYKTYpPHU JaHUX 3 OJHOTO cepBepa Ha iHmuMN. Hanpuknan, MoxxkHa
nepeHecTu CTpykTypy nanux 3 Oracle Ha Informix aGo mepenectu crpykrypy dbf-

daimie B Oynep-sky pensamiiiny CKBJl, TuM camum mojermmuBmM 3aaady Iioao

nepexoay Bif (haiia-cepBepHOi 10 KiieHT-cepBepHOi IC.
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4 PO3POBKA I TECTYBAHHA CUCTEMMU

Po3nin po3poOku (KOayBaHHS) 1 TECTYBaHHS CHCTEMHU JUIUIOMHOI pPOOOTH
MTOBUHEH BKJIFOYAIOTh TAKE:
— 3arajibHi BIJOMOCTI IIPO aJTOPUTM, SIKI BAKOPUCTOBYIOTHCS B pOOOTI;
— BUOIp anropuTMiB poOOTH CUCTEMH,
— (yHKUIOHAJIBHUI aHaIi3 alrOPUTMY;
— OIIUC JIOTTYHOI CTPYKTYpPH;
— omuc 1 OOrpyHTYBaHHS METOAY OpraHi3ailii BXITHUX 1 BUX1IHUX JTAHUX;
— OIKC 1 OOIpYHTYBaHHS BUOOpPY anapaTHUX 1 IPOrpaMHUX 3ac001B (Y TOMY YHCII
HEOOX1JTHI PO3PAXYHKH);
— BuOip MmoBu nporpamyBanHs Ta CKB/;
— 3aCTOCOBaHI METOJW ONTHMI3allii MPOrPaMHOI0 MPOIYKTY;
— HaJIiHICTh NPOTrpaMu;
— peaJtizallisi Ta BIPOBAKECHHS PE3YNIbTATIB (3a HAA6HOCMI).
Po3rnsin HaBeAeHUX TNOJNOXKEHb MPU BUKOHAHHI MAariCTepChKOl JUILIOMHOI
poOOTH TIAMOPSIAKOBYETHCS 3ajadaM, SIKI BU3HAUAIOTHCA SK TEMOK POOOTH, TaK 1
HEOOXIJTHICTIO MPOAEMOHCTPYBAaTH BMIHHS 3aCTOCOBYBATH HA MPAKTULI METOAOJIOTIIO

PO3pOOKH MPOrpaMHUX JOJATKIB.

4.1 Po3poOka cucremu

Etan po3pobku (20-25 cropiHok) mependadae MOJCIIOBAHHS Ta peaji3alliio
nporpamuoro 3aoesrneuenns IC. Ilepenbavaerbcst BUOIp MpOrpaMHOro CepeaoBUIIA,
po3poOKa anropuTmiB, Ta KoayBaHHsI. OO0B’I3KOBO HEOOXITHO Bi0Opa3UTH MPOIIEC
pO3poOKH 0a3u NaHUX Ta MPOEKTyBaHHs 1HTEpP(EHCY KOpUCTyBaya.

[Ipouiec po3pobku I13 HeoOXximHO OyayBaTH 3 BHKOPUCTAHHSM TEXHOJIOT1H

MojienmoBaHHs Ta Bepudikamii I13, 3okpema Moxe OyTH 3acTOCOBaHa TEXHOJOTIS

Model Checking.
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OOrpynryBanHsi BHOOpPY 3aco6iB peanizamii. BuOip mnporpamHux Ta
anapaTHUX 3aco0iB JIJIsl pO3B’S3aHHS MOCTABJICHUX 3a7a4 MPOBOJUTHCSA Ha IiJICTaBi
NOCTAHOBKHM 3ajJayi, po3po0JEHUX CTPYKTYpU Ta aIroputMmy (GyHKLIIOHYBAHHS
po3pobitoBaHoro o00’ekty. HeoOXiTHO HaBeCTM aprymMeHTH Ha KOPUCTh BUOOpY
cepenoBuia po3podku, MoBu (MoB) nporpamyBanHg, CKBJ/[ ta iHmmx HeoOX1gHUX
3ac00iB, a TakOK KOH(}Irypaiiii amapaTHux 3aco0iB. Bubip 3aco6iB po3poOKku MOBHHEH
OyTH CHOpSAMOBAaHMM Ha ONTHUMI3AIIIO0 TPOIECY PO3POOKH (MOXYTh PO3IIISIATUCS
4acoBi, BapTiCHI, PYHKI[IOHAJIbHI Ta 1HIIII TApaMETPH).

Onmnc cTpykTypHOi (PyHKIIOHATBHOI) CXeMH. 3araJIbHUNA CTPYKTYPHUN OIKC
cuctemu (Iporpamu) Mae BijoOpakaTH OCHOBHI CTPYKTYpPHI KOMITIOHEHTH Ta 3B’SI3KH
MDK HUMU. [lepeBakHO BioOpakaeThCs CTPYKTypa 3a PyHKIIOHAJTLHUMHU O3HAKaMHU.
[Ipu HEOOX1AHOCTI HABOJATHCA CTPYKTYpPHI CXEMHU BCi€i CHCTEMM Ta ii CKJIaJOBHX.
Omnuc noaeTbes y TEKCTOBOMY Ta rpapiuHOMY BUIJISIL.

Pesynbprar yTOYHEHHS CTPYKTYpH MOXKE OYTH MpPEACTAaBICHUH y BHIJISII
CTPYKTYpPHOI Ta ()YHKLIOHAJIBHOI CX€M, Kl JAIOTh JIOCUTh IOBHE YSBJIEHHS IPO

IIPOCKTOBAHE IpOrpamMHe 3a0€3ICUCHHS.

CmpykmypHna cxema TIpOTpaMHOI CUCTEMU BU3HAYAa€ OCHOBHI (DYHKITIOHATBHI
YaCTMHM CHUCTEMHM, IiX B3a€EMO3B’S3KM Ta Mpu3HaueHHA. [lin QyHKIIOHAIBHOIO
YaCTMHOIO PO3YMIIOTh CKJIQJIOBY YAaCTHHY CXE€MH (€JIEMEHT): TIJCUCTEMY,
byHKIIIOHAJIBHY TpyMy a00 1HII CTPYKTYPHI KOMITOHEHTH.

CtpykTypHa cxeMa Mpu3HauYeHa i BiJOOpa)KEHHS 3arajibHOi CTPYKTYpHU
CUCTEMH, TOOTO 11 OCHOBHUX OJIOKIB, BY3JIiB, YACTHH Ta FOJIOBHUX 3B’ A3KIB MI>)K HUMH.
I3 CTpyKTYpHOI CXeMHU MOBUHHO OYTH 3p03yM1JI0, HABILIO MOTPIOHUI JTaHUM €JIEMEHT 1
K BIH MpaIoe B OCHOBHUX pPEXKHMAX pPOOOTH, SIK B3a€EMOMAIIOTH MOr0 YacCTHHH.
[lo3HaueHHs1 €IEMEHTIB CTPYKTYPHOI CXE€MH MOXKYThb OOHMpAaTHUCh JOBUIBHO, XO4a
3aralbHONPUUHATUX MPABUJI BUKOHAHHS CXEM CIIiJ TOTPUMYBATHCh.

Binbi1 noBHE ysBIEHHS MPO MPOEKTOBaHE MpOrpamMHe 3a0e3MeUYeHHs 3 TOYKU
30py B3aeMOJIIi HOro KOMIIOHEHTIB MIX COOOIO 1 3 30BHINIHIM CEPEJIOBHUIIEM JIa€

G yHKITIOHAIbHA CXEMa.
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@yuxyionanvha cxema — 1e cxeMa B3aemojli koMmroHeHTiB [13 3 ommcom
1H(OpMaIITHUX IMOTOKIB, CKJIay JaHUX Y TOTOKaX 1 3a3Ha4Y€HHSIM BUKOPHUCTOBYBAHUX
¢ainiB 1 npuctpoiB. s 300paxeHHs (YHKLUIOHATBHUX CXEM BUKOPUCTOBYIOTh
cneniaigbHl Mo3HaueHHs (rpadiuHi cumBoiM), BcTaHoBieHHI cra”paptoM (I'OCT

19.701-90 — Enunas Cucrema IIporpammuoii [lokymenTamuu, puc. 4.1).

rj(_OD

a) 2) ad)
Pucynok 4.1 — OcHoBHi rpa¢iyHi CUMBOJIH 1Jis1 onucy (QyHKIIOHaIbHOI cxemu [13:
@) — TpoIiec, MACUCTEMa; 0) — pydHE BBEACHHS; 8) — IPUCTPIH MaM’ATi 3 IPSIMUM
JOCTYTIOM; ) — TUCIUIEH; 0) — JOKYMEHT

al

OyHKIIOHAbHI cXeMU 1HGOpPMATHUBHIII HDK CTpykKTypHi. Ha puc. 4.2

pPUBEJICHI CTPYKTYpHA (a) Ta QyHKIIOHATBHA (0) CXeMH MPOrpaMHOiI CHCTEMH.

Cucerema odiRy
YCMINIHOCTI CTYIeHTiB

Cucerema odairy
yeninrHocTi cTy/1enTiB

Beenennsn
JANHTY

Beenenns
JAaHHX

Ilincucrema MMincHcTema [Mizcucrema Ilincucrema
BeJleHHHA opMyBanusa BEIeHHH ¢popMyBannsA
0a3| manmx 3BIiTIB 0a3\ 1aHnx 3BiTIB

Baza
MaHHX

a)

Aypuan

B/1

)

Pucynok 4.2 — I[Ipuknan cxem nporpaMHOi CUCTEMU

Y ¢l KOMIIOHEHTH CTPYKTYPHHX 1 (DYHKIIIOHATBHUX CXEM MaloTh OyTH OMHCaHI
Ha PI3HUX PIBHIX JeTami3allli, Mpu bOMY KUIBKICTh PIBHIB 3QJIKUTH BiJl PO3MIPIB 1
CKJIaJIHOCTI 3aBJIaHHs 00poOKHu nanux. PiBeHb jaeraiizaliii HOBUHEH OYTH TaKuM, 1100

PI3H1 YaCTUHU 1 B3a€EMO3B’ 130K MK HUMH OYJIH 3p03YyM1JII B ILIIOMY.
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Omnuc JIoriyHoi cxeMH cucTeMH. Y 1IbOMY IMAPO3/ILJII TOBUHHA OYyTH OIKCaHa
MOCJIIIOBHICTD 1M, 1110 BIOYBAETHCS Y MPOCKTOBAHOMY 00’ €KTI, SIKa IPU3BOJIUTH 0
TOrO YM IHIIOIO PE3yNbTaTy. 3BUYANHOIO (POPMOIO OINHUCY JIOTIYHOI CXEMHU € OMUC
anroputMy (QYHKIIOHYBaHHS CUCTeMU ab0O TporpaMu, SIKAUA BHUKOHYEThCA B
TEKCTOBOMY BUIJISI/IL, a MOTIM MOJAEThCS MOro rpadiuHa iHTeprpeTauis y BUIJISAL
0JIOK-cxeMu ayiropuTMy (abo y BurIIsi giarpam aissibHocTi UML [7]).

SAxio 00’ €KT Ma€ CKIIATHY CTPYKTYPY, PEKOMEHIYETHCS TI0/IaBaTH y3araJbHEHY
0JIOK-CXEeMY aJTOPUTMY BCI€i CHCTEMH Ta OJIOK-CXEMH aJITOPUTMIB 1i KOMIIOHEHTIB.
Cryniss aerainizallii OMcy BU3HAYA€E€ThCS 3a TIOTOXKEHHSM 3 KEPIBHUKOM pOOOTH, ajie
Npe/iCTaBlieHa JIOTIYHA CTPYKTypa TOBHHHA OJHO3HAYHO OINUCYBaTH OCHOBHI
iH(doOpMalliitHl TporecH, Kl BiOYyBalOThCS Yy MPOEKTOBAaHOMY OO €KTi, Ta IiXHIN
XapakTep: ormepailii 30epiranHs, oOpoOkHu, BIJOOpa)KEHHs Ta TiepeAadl JaHUuX,
LHUKJIIYHI CTPYKTYPH, IEPEXO/IU 32 YMOBOIO TOILO.

Peanizaunis ¢ismunux acnektiB 06a3m ganmx. HeBig'eMHOIO YacTHHOIO
YUCEIbHOI KaTeropii iHpopMaliiHuxX cucTeM € 0a3u JaHux. ba3za naHux € eguHUM 1
BEJIMKUM CXOBHIIIEM JaHUX, SIK€ BU3HAYAETHCS OAWH pa3, a MoTiM OaraTopasoBo (i
CIUTbHO) BUKOPUCTOBYETHCS PI3SHUMHU KOpHCTyBauaMu abo (yHKI[IOHATbHUMHU
JaCTUHAMU CUCTEMHU.

[IpoexTyBaHHs 0a3u aHUX — 1€ ITepallIiHUN MPOIIEC, KU Ma€ CBIl MOYATOK,
ale He Mae KiHIM i CKJIAJaeThCsl 3 HECKIHYEHHO! HM3KM yTOYHEeHb. Moro ciin
PO3TIIAIATH MEPII 32 BCE, K MPOIIEC Mi3HAHHA. SIK TIIbKH MPOEKTYBATLHUK IPUXOIHUTh
710 PO3yMIHHSI pOOOTH CUCTEMH 1 CEHCY OOpOOJIFOBAaHUX JaHUX, a TAKOXK BUCIIOBIIIOE 11€
pPO3yMiHHS 3aco0aMu 0OpaHOi MOJEl JaHUX, Ha0yTl 3HAHHSA MOXYTh MOKa3aTH, 1110
NMOTpIOHE YTOYHEHHS 1 B IHIIMX YacTUHAX MNpoekTy. OcoOiaMBO Ba)JIMBY pOJb B
3arajilbHOMY TPOIIeC YCHIIIHOTO CTBOPEHHSI CUCTEMHU T'pAa€ KOHIIENTYaJIbHE 1 JIOT1YHE
MPOCKTyBaHHS 0a3W MaHuX. SKIIO HAa IUX eTamax He BIACThCS OTPHMATH IOBHE
ySIBJICHHS TMPO POOOTY CHUCTEMH, TO 3ajlaua BU3HAYEHHS BCIX HEOOXITHUX s
KOpHUCTYBaua ysBJICHb a00 3a0e3nedeHHs 3axucTy Oa3u JaHUX CTa€ HaJAMIPHO
CKJIaJIHOIO 200 HaBiTh HE31HCHEHHO0. /[0 Toro *k Oyje Bakue BU3HAUEHHS CITIOCOOH

¢b13uaHOi peanizallii a00 JOCSITHEHHS MPUUHATHOT TPOTYKTUBHOCTI CUCTEMHU.
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VY xoxai Tperhoi (¢azu mpoliecy NpoeKTyBaHHs Oa3u AaHux (mepma ¢aza —
KOHIENTYyaJIbHE MPOEKTYBAaHHS, JApyra (a3a — JIOT1YHE MPOEKTYBAHHS) PO3POOHUK
NOBUHEH OYB MPUNHATU PIIIEHHS MPO T€, K MEPETBOPUTH JIOTIYHUNA MPOEKT Oa3u
JaHuX (TOOTO CYKYMHICTh CYTHOCTEM, aTpUOYTIB, 3B'SI3KIB 1 BCTAHOBJIEHUX OOMEXKEHB )
B TIPOEKT (HI3UYHOI 0a3u aHWX, KA PEATi3yeEThCS B CEPENOBHUIII OOPAHOI ITLTHOBOI
CKB/J. Ockinbku 0Oararo acnekTiB (PI3UYHOIO MPOEKTYBaHHS 0a3 J1aHUX ICTOTHO
3anexaTh Bijg Tumy obpanoi numboBoi CKBJI, To MoxnuBe icHyBaHHS OUIBII HIX
OJIHOTO CIOCO0y peamizarii OyJap-IKOTro 3aJlaHOro ejleMeHTa 0a3u JaHuX. L{imkom
OUYEBUIHO, 110 PO3POOHUK MTOBUHEH J0OpE 3HATH (DYHKITIOHATBHI MOXKIIMBOCT1 00paHOi
mirpoBoi CKBJI, a Takok 4iTKO pO3yMITH BCI ii TIepeBaru i HEIOMIKH, 0 JO3BOJIUTH
oMy mpuiiMaTh OOTPYHTOBaHi pillIeHHSd NTPU BHOOpPI TOrO UM IHIIOTO METOAY
peamizauii 6a3u gaHux. KpiMm TOro, y KoKHOMY KOHKPETHOMY BHIIJIKy PO3POOHHK
MOBMHEH BMITH BUOpPATH ONTHUMAJIbHY CTPATET1I0 PO3MIILIEHHS 1 30€pIiraHHs JaHUX.

®di3uuHe MPOEKTYBaHHS 0a3u JIaHMX Ha 4eTBepTii (a3l siBisie cOO0I0 MpOoleC
MIATOTOBKH OIHUCY peanizayii 1i€i 0a3u y BTOpHHHIN nam'sTi. CTBOPIOETHCS OIHKC
Tabnuip 0a3u JaHUX 1 OOpaHWX IJIi HUX CTPYKTYp 30epiranfs, a TaKOX METO[IB
JOCTYIly, SIKI OylyThb BUKOPHUCTOBYBATHCS A1 €()EKTHMBHOIO JOCTYIy 10 JAHHUX.
BucokoskicHui mpoekT peanizaiii Tabiuilb 0a3u JaHUX MOXKe OYTH CTBOPEHHM TUTHKU
pPO3pOOHUKAMH, SIKI 100pe 3HAIOTH BCl (PYHKIIIOHAIbHI MOKJIMBOCTI 00paHOi IIIbOBO1
CYBU.

TakuM 4yuHOM, SIKIIO MPH JIOTTYHOMY MPOEKTYBaHHI 1 nepiiil gas3i pizuuHoro
IPOEKTYBAHHS PO3POOHUK 30CEPEIKYETHCS HA TOMY, W0 mpeba 3pooumu, TOJ1 SIK IpU
b13uuHil peanizanii b/l BiH mrykae cnocio, sk ye 3pooumu. Y KO)KHOMY pa3i MOTpiOHO
HasBHICTh PI3HUX HABUYOK. Tak, ¢axiBeup 3 (PI3MYHOrO MPOEKTYBAHHS 0a3 JaHUX
MTOBUHEH YITKO YSBIATH, K Ta yu 1HIa CKB/] ¢pyHKIIOHY€E B KOMII'IOTEpHIN CUCTEMI,
a TakoXx J100pe 3HaTH ycl QyHKIIOHATbHI MOXKIHBOCTI LTb0BOI CKB/I.

Ockinbku  QyHkiioHanbHl  MoxkiauBocti  pizaux CKBJl  mocuth  cuibHO
BIJIPI3HAIOTHCS OAWH BiJl OJHOTO, (Pi3UYHE MPOEKTYBaHHS 3aBXKIU TICHO IOB'sS3aHE 3
0COOJIMBOCTSAMH KOHKpETHOI 00panoi cuctemu. OnHak eran GpizuyHOI peamizaiii 6a3u

JaHUX HE € aOCOJIOTHO 130JIbOBAHUM BIiJl 1HIIUX — SIK MPABHIO, MK JIOTTYHHM 1
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(G13MYHUM MPOEKTYBAHHAM € TOCTIMHUM 3BOPOTHHUM 3B'A30K, KU 4acTO OXOIUTIOE 1
pO3pOOKY J0JaTKIB KOpUCcTyBaya. Hanpukia, pineHHs, NpuiHATI Ha eTtani Hi3udHOo1
po3pobku (peanizanii) bJI 3 MeToro MiABUILEHHS MPOAYKTUBHOCTI CUCTEMH, MOXYTh
BIUIMBATU HA CTPYKTYPY ii JOr14Hoi 1 Ppi3uuHoi cxemu B/1.
®diznuHe npoektyBaHHs (peanizauist) b/l cknanaerbes 3 TAKUX €TaIB:
[IpoextyBanHs Gi3MYHOTO MpeACTaBICHHS 0a3u TaHUX.
AHami3 TpaH3aKIlii.
Bubip ¢aiinoBoi cTpykTypHu.
BuzHaueHHs BTOpUHHUX 1HJIEKCIB.
AHati3 HeoOX1THOCTI BBEJICHHS KOHTPOJIIO HAUTUIIIKOBUX JaHUX.
BusznaueHHs1 BUMOT J10 IUCKOBOI MaM'sITi.
Po3poOka MexaHi3MiB 3aXHCTY.

BusnaueHns npaB nocrtyiy.

© © N o g B~ w N E

Oprasizaniss MOHITOPUHTY 1 HaJalITYBaHHs (PYHKIIOHYBaHHS! CUCTEMMU.
[Tomanpme ¢i3uuHe nOpPOEKTyBaHHS Oa3u JaHUX SBISIE COOOK MPOLEC
MiATOTOBKHM OMHUCY peamizauii mie€i 06a3u y BTOpUHHINA nam'sTi. CTBOPIOETHCS OIKUC
Tabnuih 0a3u JaHUX 1 OOpaHHMX JJIi HUX CTPYKTYp 30€piraHfs, a TaKOXX METO[IB
JOCTYIly, SIKI OylyThb BUKOPHUCTOBYBAaTHCS IJs €(EKTUBHOTO JOCTYIY JO JaHUX.
BucokoskicHui MpoeKT pearizaiii Tabiuib 6a3u JaHUX MOXKe OyTH CTBOPEHHM TUTHKU
po3poOHMKaMHU, sIKi 10Ope 3HAIOTh BC1 (DYHKIIOHATBHI MOKIIUBOCT1 0OpaHOI UIHLOBOT
CKBA.

Hacrtynnwuii etan nependadae BubOip cTpykTypu ¢aiiiiB 1 METO/IB JOCTYITY, SIKi
OyIyTh 3aCTOCOBaHI IpU peanizallii KOKHOiI 3 Tabnuis 0a3u JaHux. Sk mpaBuio,
koxxHa CKBJ/l Hagae Kigbka albTEpHATMBHHUX BaplaHTIB CXEMHU 30epiraHHs JaHUX.
BukoHaHHs 1IbOro eTamy nepefadadae NpOBEIEHHS aHali3y TpaH3akWUiH, sKi OyAyTh
BUKOHYBaTHCS B 0a3il nanux. Pe3ynpTaTu aHajiizy BHKOPHUCTOBYIOTHCS ISl BUOODY
ONTUMAJIbHOI (haliyIoBOi Opranizailii Ta0IHIIb.

3 MeTor ONTUMI3aIli MPOAYKTUBHOCTI CHCTEMH MOXYTh OYTH NpPUUHSTI
pIIICHHS] TIPO CTBOPEHHS BTOPWHHUX IHJEKCIB a00 BHECEHHS B KOHTPOJIHOBAHUX

HAJUTMIIIKOBUX JIaHUX. 3aBEPIIYEThCA JAaHWK eTan MPOBEICHHSIM OIlIHKH 00CsTy
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JTMCKOBOT'O POCTOPY, HEOOX1AHOTO JJIsl pO3MIILEHHS CTBOPIOBAHOI 0a3u JaHux. IcHye
KUIbKa TIOKa3HMKIB, $KI MOXYTh OYTH BHUKOPHUCTAaHI [JIi OIIIHKH JOCSTHYTOI
e(eKTUBHOCTI:

1. IIponyckHa 31aTHiCTh TpaH3akuii. Llell MOKa3HUK € KUIBKICTIO TpaH3aKIIiH,
AK1 MOXYTh OyTH 00poOJIeH] 3a 3aJaHuil 1HTEepBaI yacy. Y NeSKHX CHCTEMax,
HANpUKIAJ, B CIy:k0ax pe3epByBaHHsS aBIaKBUTKIB, OAHKIBCHKUX CITyk0ax —
3a0€3MeUeHHs] BUCOKOI MPOMYCKHOT CIIPOMOXKHOCTI (3/1aTHOCTI) TPaH3aKIH €
BUPIIIAIbBHUM YAHHUKOM YCIIIXY YCI€T CUCTEMHU.

2. Yac Bigmogiai. Xapakrepusye 4acoBHil MPOMIKOK, HEOOX1THUM 17151 BAKOHAHHSI
OJIHIET TpaH3aKIIi].

3. AuckoBa mnam'artb. lleli mnoka3Huk € 00'€eMOM JOHCKOBOTO MPOCTOPY,
HEOOX1THOTO JUIsi po3MilieHHsl ¢ainiB 06a3u gaHux. Po3poOHUK TOBHHEH
MIparHyTy MiHIMI3yBaTH 00'€éM BUKOPHUCTOBYBAHOI THUCKOBOI IMaM'sTI.

[Ipore *0/€eH 3 UUX YMHHUKIB HE € CaMOJOCTaTHIM. SIK mpaBuio, po3poOHUK
BUMYIIICHUI KEPTBYBAaTH OJIHUM 3 TMOKA3HMWKIB 3apajd 1HIIOr0, 100 JOCSATTH
ONTHMAJILHOTO OaaHcy.

Taxk, HanpuKIa, nOCi006HI (hailiu € ONTUMATIBLHUM BapiaHTOM dopmMary daitny
JU1s TaONHI, B SKi IIAHYEThCS BHECTH BEJIUKY KiUIbKIiCTh 3aIHCIB. IX BUKOpHCTaHHS
Manoe(eKTUBHE, SKIIO NOTPIOHUN BUOIPKOBUM TOCTYII TIIBKH JI0 OKPEMHX 3aMHKCIB.

Xewosani ¢aiinu epeKTUBHI B TUX BHUMAJKaX, SKIIO JaHI BUOUPAIOTHCS IO
TOYHIN BIAMOBIAHOCTI, 3a/1aH1i 3HaUeHHIO Kitoua. [leit popmar ¢aiiini He MIXOIUTh
JUIsl BUOIPKY TaHUX 3a M1a0JIOHOM 3 CUMBOJIAMU IM1JICTAHOBKH, 1O Jlana30Hy 3HAYCHb
KJIt0Ya, 110 HEMOBHOMY 3HAYEHHIO KJto4ya a0o0 3a 3HAaYEHHSIM aTpuOyTy, BIAMIHHOTO BiJl
KJIOYa MEepPEMIITYBAHHS.

Inoexcno-nocniooeni ghaiiniu (ISAM) € THYUKIIIO CTPYKTYPOIO, HIK XEIIOBaH1
daiimn. Bonu edexTtuBHI mpu BUOIPII JaHUX IO 3aJaHOMY 3HAYEHHIO KITIOYa, 3a
1abJI0HOM 3 CHMBOJIaMU TiJICTAHOBKH, 1O J1alla30Hy KJF04iB 200 M0 YacTUHI KIII0Ya.
[Ipore innmekc ISAM-¢aiiniB craTudyHUNA 1 CTBOPIOETHCS O€3MOCEPEAHBO TMpU
CTBOpPEHHI camoro ¢ainy. Y pe3ynabTaTi IpOAYKTHUBHICTh BUOIpKHu gaHux 3 ISAM-

(aiiny 3MEHIIIYETHCSI B MIpy BHECEHHS 3MiH JI0 OTO TaHUX.
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BmopunHni inoexcu € MeXaHi3MOM BU3HAYEHHS JOJIATKOBUX KJTFOUIB JJIs TAOIUITH
0a3u JaHuX, K1 MOKYTh BUKOPHUCTOBYBATHUCS JIJIs M1JIBUILICHHS €()eKTUBHOCTI BUOIPKH
nanux. [IpoTe HasIBHICTH BTOPUHHOTO 1HJACKCY CTBOPIOE JIOAATKOBE HABAHTAKCHHS
[P BHECEHH1 3MIH J0 JaHUX, 110 MOBUHHE BPaXOBYBATHUCS MPHU YXBaJIEHHI PILLICHHS
IIPO CTBOPEHHS LIUX 1HJIEKCIB.

VY neskux BUMAJKaX MOKHA BIIMOBHUTHCS BiJ TEpeBar, mo JOCATAIOTHCS TPH
BUKOPHWCTaHHI TOBHICTIO HOPMaTI30BaHUX BITHOCHH, HA KOPUCTH 3a0€3NCUCHHS OLTBIII
BHCOKOT'O PIBHS IMPOJYKTUBHOCTI cucTeMu. [1oai0H1 pilieHHs CIif MpUiMaTH TUIBKH
TOJ11, KOJIU 33JIOBOJIbHUTH BUMOTH JI0 IPOJYKTUBHOCTI CUCTEMHU OY/Ib-SIKUMH 1HIIIUMHU
criocobamu HeMOX¥JIHBO. [IpakTrka mokasye, 0 JeHOpMaTi3allisl YaCTUHU B1JTHOCHH
MOK€ BHUSIBUTUCS TPHUAATHUM METOAOM, SIKIIO PIBEHb NPOJYKTUBHOCTI CHUCTEMHU
HE3a/IOBUIbHUM, N1aHi B TaOMUIIX 0a3W JaHUX OHOBIIIOIOTHCS BIJHOCHO PIAKO, a
KUIbKICTh BUKOHYBAHUX 3aMUTIB YK€ BEIUKA.

ba3za naHux € [[IHHUM KOPIIOPAaTUBHUM PECYpPCOM, TOMY OpraHizauis ii 3aXucTy
€ OJHUM 3 HalBAXJIMBIIIUX 3aBJaHb PO3pOOHMKIB. [IpU3HAUEHHS HACTYIHOrO eTamy
(bi13MIHOTO POEKTYBaHHI(eTaM 7) Moysirae B peajtizallii THX BUMOT JI0 3aXHUCTY JaHHX,
aKi Oynu BCTAHOBJIEHI III€ HA €Tami JIOTIYHOTO TMPOEKTYBaHHS 0as3W JIaHUX.
BukopuctoByBaHi  pillleHHS MOXYTh  BKJIIOYaTH CTBOPEHHS  MPEICTABIICHb
KOpHucTyBaua (BUIIB) 1 OpraHi3ailil0 MEXaHi3My KOHTPOJIO HaJ JOCTYIIOM
KOPHUCTYBayiB JI0 IaHUX, 1110 PEaJII30BY€ETHCA 3a JI0MOMOror 3aco6iB MoBu SQL.

KoxHoMy kopucTyBaueBi 0a3u JaHMX aAMIHICTpaTop L€l 0a3u MPUBIIACHIOE
iIeHTUdIKaTop KopucTyBada. Sk mpaBuio, nedl 11eHTU]IKaTOp 3aXUIIAETHCA
O0COOMCTHUM IapoJieM — 3 IIUUIKOM OY€BUIHUX NpUUHUH. byab-skuit SQL-oneparop, sikuii
BUKOHYeThCs B cepenoBuill CKBJ/[, BUKOHY€EThCS BiJl IMEHI MEBHOI'O KOPUCTYyBaua.
[nentudikaTop KOpUCTyBaya BUKOPUCTOBYETHCS JJIsl BU3BHAUYCHHS TOT0, Ha SIK1 00'€KTH
0a3u JaHUX el KOPUCTYBa4 MOXKE TTOCHIIATHCS, a TAKOXK SK1 came orepariii BiH MOXe
BUKOHYBAaTHU 3 IUMH 00'ekTamMu. by/b-skuii 00'€KT, 10 CTBOPIOETHCS 3aC00aMU MOBU
SQL, mae cBoro BiacHuka. BacHUK BKa3yeThCsl HOTO 11eHTU(]IKaTOPOM KOpUCTYBaya.
BracHuk 00'€KTy € € TMHOIO TIEPCOHOI0, SIKa 3HAE PO ICHYBAaHHS IIbOT0 00'€EKTY 1 Mae

paBO BUKOHYBATH HaJl HUM OY/b-sK1 Omeparti.
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Ilpusinesmu (a4 npasamu oOocmyny) Ha3UBAKOTHCA [ii, SKI KOPHUCTYBadeBl
JI03BOJICHO BHUKOHYBaTH BIJIHOCHO KOHKPETHOI TaOiuili abo mpencTaBlICHHS.
Hanpuknan, npusineit SELECT no3Bossie kopucTyBadeBi BUOMpaTu 1HGOpMaLIIO 3
BiAMoB1AHOT Tabsuili. Koy KopucTyBau CTBOPIOE TaOIUIIO 32 TOMIOMOTI'O0 OllepaTopa
CREATE TABLE, BiH aBTOMaTU4HO NPU3HAYAETHCS BIACHUKOM CTBOPEHOI'O O0'€KT 1
OTpUMY€E MOBHUK HaOIp mpaB JOCTYIy 10 HbOro. Bcl 1HIII KOpHCTyBaul HE MarOTh
HISIKUX TPaB JOCTYITY 10 CTBOPEHOTO M 00'ekTy. J{J1s HagaHHS 1HIITUM KOPUCTyBadam
MOXJIMBOCTI JOCTYITy A0 HOBOi TaOmuill, ii BJIIACHMK IIOBHHEH SBHO HAJaTH iM
HE0OX1/IH1 MpUBLJIE], HATIPUKIIAJ, 3a JoroMororo oneparopa GRANT.

Ocranniit eran (eran 9) (Gi3UYHOrO MPOEKTYBaHHA Oa3W JaHUX TOJIATAE Yy
IIPOBECHHI 0e3MepepBHOTO KOHTPOIIO 32 (YHKI[IOHYBAaHHSIM CTBOPEHOI CHUCTEMH 1
BUKOHAHHSAM  HAJIAIITYBaHHS, CIPUAKOYOrO JOCATHEHHIO 11  MaKCHMAaJIbHOI
npoayktuBHocTl.  butbmiicte  komepuiiinnx CKBJl Hamae B po3nopsKeHHs
aaMiHICTpaTopa 0a3u JaHuX HaOlp YTWJIIT, MPU3HAYEHUX MJIs CIIOCTEPEKEHHS 3a
(PyHKII0HYBaHHSM CUCTEMH 1 ii HAaJIaIlITYyBaHHS.

Po3pobka inTepeiicy kopuctyBaua. Po3poOka inTepdeiicy KopuctyBada €
BYKJIMBOIO CTAJI€10 KOHCTpYIoBaHHs. [HTepdeiic 3a0e3medye B3aEMOI110 KOPUCTyBayda
Ta MPOrpaMHO-TeXHIYHOrO 3a6e3neueHHs IC.

EdextuBHicTs iHTEp(dElicy BH3HAYAETHCS 3JATHICTIO MPOEKTYBAJIbHHUKA
nepen0aynuTy BUMOTM KOPHUCTYBayiB, SIKi BUHUKHYTh Ha IEPIIOMY Ta HACTYITHOMY
eTanax BUKOpHUCTaHHs iH(opMmailiitHoi cuctemu. HeoOxigHo nepeadaunT 3poCcTaHHs
(3MiHY) BUMOT JI0 IPOr'PaMHO-TEXHIYHOI'O KOMIUIEKCY B MalOyTHROMY Ta 3a0€31eUnTu
3natHIcTh [C 10 1X BUKOHaHHS 0€3 JOONpPAaIlOBAHHS CUCTEMHU.

®opma abo 3BIT MOBMHHI MaTH NpPUBAOIMBUNA 30BHIMIHIA BUIIISAA 1 OyTH
rapMOHIMHUM MOEIHAHHIAM TOJIB a00 rpyn MOJdIB, PIBHOMIPHO PO3MOALIIEHUX Ha
noBepxHi popmu/3BiTy. [Ipu 1ibomy y hopmi/3BiTi HE TOBUHHO OyTH 00JIacTEl 3 IyKe
Majol abo 3aHAATO BEJIMKOI KOHIIEHTpalieo moiiB. Kpim Toro, mons Ttpeba
PO3MIIIIYBAaTH dYepe3 PeryyisipHi IHTEpBAIM 1 BHUPIBHIOBATH iX 110 BEPTHKAI 1
ropusoHTami. SAkmo ekpaHHa gopMa Mae SKeCh €KBIBAJICHTHE MPEACTABICHHS Ha

narepi, TO X 30BHINTHIA BUTJISIT Ma€e OYTH MOT'OJIPKCHHM.
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Bcroau moBuHHI BUKOPUCTOBYBATHUCS TIIBKHM 3HAHOMI 1 3p03yMUJII TEPMiHU 200
K CKOPOYEHHsI, BUOMPaHi 13 3a3JaJI€Tib MOTOKEHOT0 CHUCKY. JIJIsl MOminieHHs
30BHIIIHBOIO BUMIISIAY GopMuU abo 3BITY MOXHA BUKOPUCTATH KOJIpHE O(DOPMIICHHS.
Kpim TOro, BUAUIEHHS KOJIBOPOM MOKE 3aCTOCOBYBATHCS JJIsl HANBAXIUBIIINX MOJIIB
abo moBimomiieHb. g JOCSATHEHHS ONTUMAJIBHOTO PE3yNbTaTy KOJIp CIif
BUKOPHUCTATH Y3TOMKEHO 1 mpoxymano. Hampukian, y ¢opmax mosnst 3 6imum GpoHOM
MOXXYTh O3HA4aTH TIOJII BBEICHHS, a TOJSA 3 CHUHIM (OHOM — TONS 3 JaHUMH,
NpU3HAYCHUMU TUIBKH JJIS BIIOOPa’KEHHS Ha €KpaHi.

KopucryBau mae 6yTu BizyajabHO MPOiHGOPMOBAHHM PO 3arajibHUN MPOCTIP,
JTOCTYIHUHN NI BBEACHHS JaHUX B KOXKHOMY 3 ToiiB. Lle mo3Bomuth Homy mie a0
BBEJICHHS JaHWUX BUOpaATH JUIsl HUX HAHOUIBII BIAMOBIIHY (DOpMY IIpeACTaBICHHS.

KopuctyBau moBuHEH JIeTKO BHU3HAYaTH, SIKI omeparlii JOCTymHI HoMy s
MepeMillleHHsT Kypcopa y ¢opmi abo 3BiTi. 3a3Bu¥ail s MOMIOHUX LIUIEeH
BUKOPUCTOBYIOTHCS KJIaBilll TaOyJIsIii, KJIaBIlIl 13 CTPUIKAMH a00 MOKAKYMK MHMILIL.
KopucryBau moBuHEH JiIeTKO BU3HA4aTH, SKI came omnepalli JOCTYyIHI Homy s
BUIIPABJICHHS MTOMUJIKH, JOIYIIEHOI NpHU BBEIEHHI daHuX. J[ms miel mMeTu 3a3Budaii
BUKOPHUCTOBYIOTHCS MPOCTI MEXaHI3MHU, MOA10HI1 0 HAaTUCHEHHS KiaBimni <Backspace>
Y1 MTOBTOPHOMY BBEICHHIO TTOBEPX MOMUIKOBUX CUMBOJIIB.

[Ipu BBereHHI B MMOJ€ HEMPABWIBLHUX JIaHUX MpPOrpaMa MOBHHHA BUBOIUTH
MOBIAOMJIEHHS PO MOMMIKY. Lle moBiqoMIIeHHs MOBUHHE 1H(POPMYBaTH KOpUCTyBaya
PO TTOMUJIKH, 1110 TIPHUITYCTHIIACS, 1 BKa3aTH Jiana30oH JOMyCTHMHUX 3HAYCHbD.

Heo06oB's13k0B1 /17151 BBEICHHS T0JIs1 MalOTh OYyTH SIBHO BIAMIYEHI 3@ JJOMIOMOT OO
BIJIMOBIIHOTO HAMUCy a00 BUJIUICHHS OCOOJMBUM KoJbopoM. [lomiOHiI mons ciia
PO3TaIlIOBYBATH ITIiCJIsi 00OB'SI3KOBUX JJIs1 BBEJICHHS TOJIIB.

Konu kopucTyBau mominiae Kypcop MHMINI B YEProBe IOJIE, TO B ACSIKOMY
CTaHJAAPTHOMY MicIi (HampWKIaa, B PSAKYy CTaHy I[bOTO BIKHA) CIiJI BUBECTHU
1H(pOpMAIIiIo TIPO 1I€ TIOJIE.

KopuctyBau MmoBUHEH SCHO YSBISITU €001, KOJMW TPOIIEC 3alOBHEHHS
dopmu Oyne 3akinueHui. [IpoTe 3aBepiieHHs ILOTO MPOILIECY HE Mae OyTH

ABTOMAaTUYHUM — I[OIliJILHO BHBOJUTHU 3aCTCPCIKIINBC l'IOBiI[OMJ'IGHHiI, HIO6 Ipu
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HEO0OX1THOCT1 KOPUCTYBAY 3MIr 1Ie pa3 NPOTJISHYTHU BBEJEHI iM JaHI.

[Ipomec mpoekTyBaHHs iHTepdeicy KopuctyBada B POOOTI MOBHHEH OyTH
BIJOOpaXKEHUM  IUIAXOM  BHUCBITJIEHHS  pe3yJbTaTiB  BUKOHAHHA  BHUMOT,
3alPONIOHOBAHUX BiJJOMUM MPOEKTYBaTbHUKOM iHTep(ericiB SIxodom Himscenom [6],
Ta ONMUCaHuX y po0oti [7, po3aun 13].

Omnuc po3podku NpOrpaMHUX KOMIIOHEHTIB. Y TaHOMY HiAPO31111 HEOOX1THO
MIPEICTaBUTH OMUC PO3POOICHUX MOJYJIB a00 1HIINX CTPYKTYPHUX KOMIIOHEHTIB, a
TaKOX HABECTH BIJIOMOCTI TMPO TMPU3HAYEHHS MOIYNsS, 3B’S3KH 3 IHIIUMU
KOMIIOHEHTaMu  po3poOKH,  ocobiuBOCTI  peamizamii  aaroputMy.  Omnuc
CYNPOBOIKYETHCS PparMeHTaMU TEKCTY MOJYJIS 3 HEOOX1THUMU KOMeHTapsiMu. Omuc
PO3pOOKH MPOrpPaMHUX KOMITOHEHTIB MOBUHEH MICTHUTH JIOCTAaTHI BIJIOMOCTI IIIOJO
BUKOPUCTAHUX METOJIIB, TEXHOJIOTiH, CTaHAAPTHUX Ta 3allO3MYCHUX KOMITOHCHTIB

TOIIO.

4.2 TectyBaHHA CHCTEMU

PesynbraTrom 1poro eramy (5-10 CTOpIHOK) € MiATBEP/KEHHS KOPEKTHOCTI
BUKOHAHHS CBOiX 3aBJaHb 1H(QOPMALIIHOIO CHCTEMOIO B IIUIOMY Ta il MpOrpaMHUM
3a0e3MeUyeHHsIM 30Kpema. TecTyBaHHS BHUKOPHCTOBYE KpPHUTEpId KOPEKTHOCTI
BUKOHABYOI'0 JIOAATKY Uil 1AeHTu(Ikamii nedexTiB abo ais TOoro, 1mod MokKazaTw
MiHIMaJIbHUM piBeHb MNpUHHATHOCTI. JlaHWii mpolec CKIagaeTbes, K MIHIMYM, 3
MOAYJBHOI0, IHTErpaifiHOro abo CHCTEMHOIr0 TeCTyBaHHA [ 7, po3ain 14].

TectyBaHHS po3p0O0JIEHOT CUCTEMH, ITPOrpaMu ab0 MPOrpaMHOr0 KOMIUIEKCY Yy
3arajbHOMY BHUIIJIKy IPOBOJIUTHCS 32 CXEMOIO, €TalH SIKOi nepen0avyaroTh:

— BH3HAUEHHS 00 €KTY Ta METH TECTYBaHHS;

— BH3HAYEHHS METH TECTYyBaHHS;

— BUOIp TEXHOJOTI] TECTYBaHHS Ta PO3POOKA MPOrpamMu TECTYBAHHS,
— MPOBEJEHHS TECTYBaHHS 33 PO3POOJIEHOI0 MPOrpaMolo;

— TIJBEJICHHS] BUCHOBKIB 3 TECTYBaHHS.
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[ToBuHHI TaKOXK OyTH pO3pOOJICH] Ta 3aCTOCOBAHI:
— TECTH JUIs KJIaciB, K1 0a3yrOThCs Ha pealti3allii MOBeAIHKHY;
— TECTH ]IS KJAaciB 1 MaJMX KJIACTepiB KJIACIB, K1 YaCTO YTBOPIOIOTH I1a0JIOHH,

BIJIMIOBIAJTbHI 32 pealtizallito KOHKPETHUX 30BHIIIHIX 200 BHYTPIIIHIX (YHKITIH;

— TeCTH Il 00’ €KTHO-OPIEHTOBAHOI CHUCTEMM 3arajom, Io Oa3yeTbCs Ha ii
nepeBipli B poO0UOMY PEKUMI.

TectyBaHHs po3po0E€HOT CUCTEMH 3a3BMYail MPOBOJAATh Ha TAKMX OCHOBHUX
PIBHAX TECTYBaHHS.

Mooynbhe mecmysanns — 1€ TIPOIEC TIEPEBIPKU OKPEMHX MPOTrpaMHUX
npouenyp (MoaymiB) 1 MAOPOrpaM, IO BXOIATH A0 CKIaAy mnporpaMm. MonynbHe
TECTYyBaHHS MPOBOAUTHCS Oe3mocepeaHiM po3pOOHHUKOM 1 JI03BOJIIE€ MEPEBIPSITH BCi
BHYTPIIIHI CTPYKTYpPH 1 MOTOKH JaHUX Yy KOXKHOMY Monyii. Llei Bum TecTyBaHHS €
YaCTHHOIO €TaIry PO3pOOKH.

Inmecpauyiiine mecmysanna TPOBOIUTHCS ISl TMEPEBIPKU CIUIBHOI POOOTH
OKpPEMHUX MOJYJIB 1 Mepeye TECTYBaHHIO BCIET CUCTEMU K €IMHOTO ITIoro. Y Xoi
IHTErpaIifHOro TeCTYBaHHS MEPEBIPAIOTHCS 3B'I3KH MK MOIYIISIMHU, iX CYMICHICTB 1
byHKIIIOHAIBHICTh. BOHO 3A1HCHIOETHCS HE3AICKHUM TECTYBAIBHUKOM 1 BXOJIUThH JI0
CKJIaJly €TaIy TECTYBaHHSI.

Cucmemne mecmyeanna TIpU3HAYCHE VIS TIEPEBIPKU MPOTPAMHOI CHCTEMHU B
LiIoMy, ii opraHizamii Ta (yHKIIOHYBaHHS Ha BIAMOBITHICTH CrieUU(IKaLisiM BUMOT
3aMOBHHKA. JOTO IIPOBONMTH HE3ANCKHHUH TECTYBaIbHHK INCIA  YCIIIIHOTO
3aBEpIICHHS IHTErPalifHOro0 TeCTYBaHHS.

Ilpuiimanvhe mecmysannsa TPOBOIUTHCS OpraHi3alli€lo, IO BiAMNOBiAaE 3a
THCTAJISIII0, CYNPOBIJl MPOrpaMHOi CHCTEMHM Ta HaBYaHHS KIHIIEBOI'O KOPHCTYyBaya.
Oco0JHMBOCTI IILOTO €TaIy JIUIUIOMHOI poOOTH 3alieKaTh Bij crnenudiku TEeMHU Ta
3aBJaHHS HA BUKOHAHHS JUIUIOMHOI POOOTH.

VY upoMy x po3aiuti (KiHIeBUM miapo3ain — «4.x Peanizaliist Ta BOpOBaKEHHS
pe3yNbTaTiB») MOMAOTh MPUKIIAINA BIPOBAKEHHS CTBOpPEHOI cucteMu. [lomaroThes
300paxeHHs 1HTepdency, BUTIN] BUXITHUX JAHUX, XapaKTEPUCTUKHU MPOIIECIB, SKI

BUKOPHUCTOBYIOTh LIV MPOrpPAMHUI IPOAYKT.
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Januii po3ail MoKe BKJIIOYATH Takl €Tanmu sSK BIOpoBakeHHS (200
PEKOMEH/IaIlii 10 BIPOBAHKCHHS ) 1 BJOCKOHAJICHHS CUCTEMH.
Po3nin TekcTy Mae 3akiHUyBaTHUCs Tiapo3aiioM — BucHoBkm 10 po3ainy (6e3

HyMepallii miapo3au1y) He Ouibll 1-2 CTOpIHKY.

4.3 Peajtizanisi Ta BIPOBA/IKEHHS pe3y/ibTATIB

Pe3ynbTaTUBHICTE NOCTIIKEHHS 3HAYHOK MIPOK BU3HAYAETHCS CTYIEHEM
peanizallii Woro pe3ysbTariB, TOOTO BOPOBaXKEHHSIM. BrpoBajkeHHs 3aBEepIICHUX
HayKOBHX JIOCHIKEHb — 3aKatouHuit eran MJIP.

Bnposaoscenna — 1e mepenada 3aMOBHUKY HAyKOBOI TMPOAYKINi (3BiTH,
IHCTPYKIIli, METOJMKH, TEXHIYHI YMOBH, TEXHIYHHA MPOEKT TOILIO) Yy 3PYUHIA IS
peauizarttii popwmi, 1m0 3a0e3neuye TEXHIKO-eKOHOMIUYHUN e(eKT.

Heobximuo BimMmiTuTH, 110 MJIP epeTBopro€ThCsi B MPOAYKT JIHUIIIE 3 MOMEHTY
il crnoxuBaHHS 3aMOBHMKOM. OTike, BIPOBAKEHHS 3aBEPIICHUX HAyKOBUX
JOCIIKEHb TOJISTae B Iiepeadl HAYyKOBUX PE3YNbTATIB y MPAKTUYHE BUKOPUCTAHHS.

OCHOBHUMU pe3yibmamamu HAyKo8ux 00C1i0HCeHb € TaKi:

— meopemuuni pe3yrbmamu (BU3HAYCHHS/YyTOYHEHHS TEPMIHOJIOTi, BHSBICHHS
BJIACTUBOCTEMN 00’ €KTIB, 110 JOCITIIKYBAJIUCH, 3aKOHOMIPHOCTEH iX B3aeMOJIIi 3
IHIIUMH SBHUIIIAMH TOIIIO);

—  Memooono2iuHi abo memoouuni pesynromamu (PO3poOJCHHS METOIUK OOJIKY,
aHaJi3y, KOHTPOJIIO, OI[IHKK 00’ €KTIB, 110 JOCIIIKYBAIUCh, & TAKOXK METOJUKHU
3 oprasizailii Ta yrnpasJiHHS TOIIO);

—  NpuKIaoHi (npaxmuuui) pezyrvmamu (3aCTOCYBaHHS PO3POOJEHUX METOAMK,
ITOPUTMIB TOIIO B MPOIIECi 00Ky, aHai3y, KOHTPOJIIO, OIIHKHM, OpraHi3allii,
yOpaBIiHHS  JOISUIBHICTIO OKpPEMOi  oprasizaiii, MmINPUEMCTBA, TPYIH

HITPUEMCTB, TalTy31 TOIIIO).

OCHOBHUMMU pPIi6HAMU 6HPOBAOIHCEHHA PE3VIbMAMIE8 HAYKOBUX 00CAIONHCEHD €

TaKi:
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— OepoicasHuti (MPUUHATTS PE3yJbTATIB HAYKOBUX JOCIHIKCHb JIePKAaBHUMU
opraHamu Biaaun — BepxoBHoroo Panoro VYkpainu, KaOGinerom MiHicTpiB
VYkpainu To110);

— pecioHanvHull (MPUUHATTS Pe3yIbTaTiB HAYKOBUX JOCIIIKEHb PErioHaJTbHUMHU

CTPYKTYpaMHu);
— eanysesuti (MPUUHATTS PE3yJbTaTiB HAYKOBHX JOCHIIKEHb TaTy3eBUMHU

CTPYKTYpaMHu);

— okpeme nionpuemcmeo (BIPOBAKEHHSI PE3YNbTATIB Yy TMPAKTUKY pPOOOTH
KOHKPETHOTO TIPHEMCTBA);

— HasyanvHuti npoyec (BUKOPUCTAHHS PE3YJIbTATIB HAYKOBUX JOCIIIKEHb Y
HaBYaJIbHOMY IIpoleci — npu (OpMYBaHHI HaBYAJIBHHMX Iporpam, IUIAHIB,
HaANMCaHH1 JICKII1H, HAaBYAIbHUX MOCIOHUKIB, MIAPYIHHUKIB TOIIIO).
BripoBamxeHHsI HAyKOBUX JOCHIKEHb Y MPAKTUKY pOOOTH MiANPUEMCTB, SIK

MPaBUJIO, CKIIAIAETHCS 3 080X CHMAOILL: OOCNIOHO-BUPOOHUYLO20 BNPOBAOINHCEHHS MA
cepitinoeo enposaddicerns (BIPOBAKEHHS JOCATHEHb HAayKH, HOBOI TE€XHIKH, HOBOI
TEXHOJIOT1{).

[Ticns gocmiHO-BUPOOHUYOrO BIPOBAIKEHHSI HOB1 MaTepiayiv, KOHCTPYKIIIi,
TEXHOJIOT1i, PEeKOMEH/allli, METOANKN BIIPOBAKYIOTh y CepiliHEe BUPOOHHUITBO SIK
€JIEMEHTH HOBOI TEXHIKH.

[Ticns BOpOBaIDKEHHS JOCATHEHb HAyKH Y BHUPOOHUIITBO CKJIQJAIOTh
MOSICHIOBAJIBHY 3aITUCKY, JI0 SKOi JOJAI0Th aKTH BIPOBAKEHHS Ta €KCILTyaTaIliiiHIX
BUIIPOOYBaHb, PO3PaXyHOK €KOHOMIYHOI €(pEeKTHUBHOCTI, AOBIIKK MPO PIUHMIA oOcAr
BIPOBAKCHHSI ISl BKJIFOUCHHS €KOHOMIi, 10 Oyae oTpuMaHa, B TUTAH 3HIDKEHHS
co0IBapTOCTi, TPOTOKOJ YACTKOBOI ydYacTi opraHizamiii y po3poOjieHHI Ta
BIIPOBA/KEHHI, PO3paxyHOK (HOHIY 3apOOITHOI IJIaTH Ta 1HIII JOKYMEHTH.

BnpoBamkennss pesynpraTiB MJIP  ¢inaHCyrOTH oOprasizailii, SKki HOTo

3IACHIOIOTb.
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BUCHOBKHA

BHCHOBKY € 3aBEpIIAIBHOIO Ta OCOOIMBO BaXJIMBOKO yacTuHO M/IP, mo mae
MIPOJIEMOHCTPYBATH PE3YNIBTATH PO3POOKH, CTYIIHb peati3allii MoCTaBIeHOI METH Ta
3aBAaHb. Y I[bOMY PO3UII HEOOXITHO HANATH MIJACYMOK YCi€i BUKOHAHOI pOOOTH,
OTPUMAHUX PE3yJIbTaTIB PO3POOKU Ta IXHE CIIBBIIHOIIEHHS 13 3arajJbHOI METOI Ta
3aBaaHHsMu MJIP. BucHOBKY TTOBMHHI MICTHTH BIJIOBi/II Ha BC1 MYHKTH 3aBIaHHS,
SIK1 OyJIM BU3HAYEH1 HA PO3POOKY.

BucHoBKkU 1 npomno3uilii MatoTh OyTu chopMyabOoBaH1 B T€30Bii (Hopmi HiTKO,
3p03yM1J10; Bi10OpakaTu 3MICT poOOTH, ii TEOPETUYHE 1 MPAKTUYHE 3HAYCHHS, BUKJIA]l
OCHOBHUX PE3YJIbTATIB (SIK MO3UTUBHUX, TaK 1 HETATUBHUX ) JUTUIOMHOT POOOTH.

Ha migcraBl oOTpUMaHuX pe3yabTaTiB Yy poOOTI MOXKYTh HaJaBaTHCS
peKOMEHJaIi 100 MPAaKTUYHOTO Ta HAYKOBOI'O BHUKOPUCTAHHS 3700yTHX
pe3ynbTaTiB. Y peKOMEHIallisIX BU3HAUAIOTh HEOOXI1HI, Ha JYMKY aBTOpa, MOJAbIII
TOCTIHKEHHST TPO0JIeMU; MOAAI0Th MPOMO3UIlii 100 e(hEeKTUBHOTO BUKOPHUCTAHHS
PEe3yIbTATIB PO3POOKH 1 MEPCIIEKTHBH ii IMOJATBIIIOT0 PO3BUTKY.

BucHoBKH, mporo3uilii 1 pekoMeHamii MOKHA PO3JAUIMTH Ha MIAMNYHKTH Yy
BUIJISI/II IOCIIIOBHO TPOHYMepoBaHuXx ab3atis. [Ipu oMy KokeH a03ail Ma€ MICTUTH
OKpEeMHUil 3aBepIIeHUI BUCHOBOK YM PEKOMEHIAIIIIO.

Byab-sxi 610miorpadiuHi NOCUIAHHSA Yy BUCHOBKAX HEOPEYHI, TYT MOAAETHCS
BUKJIIOYHO aBTOPCHKUMN TEKCT.

PexomennoBanuii 00CSAT BUCHOBKIB — 2-4 CTOPIHKHU.
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CIIUCOK BUKOPUCTAHHUX T7KEPEJI

Cnucok niTepaTypHHUX JKepel MICTUTh BIJOMOCTI PO Bech oOcar iHdopmarlii,
KU BUKOPUCTOBYETHCSI B poOOTi. BiH MeBHOIO Mipoi0 BigOMBAa€ HAYKOBY E€THKY 1
KyIbTypy HaykoBoi mparii. Came 3 HbOIO MOXKHA 3pOOWTH BHUCHOBOK IPO CTYIIHB
O3HAWOMIICHHSI CTYZIEHTA 3 HAsSBHOIO JIITEPATYPOIO 3 TOCIIIKYBAHOT MPOOIEMH.

Crucok moBuHEH OyTH o(OpMIIEHUH BIAMOBIAHO 10 YMHHHUX CTaHIAPTIB 3
010,1I0T€UHOT Ta BUJIABHUYOI CMPaBH, HAa SKi MalOTh OYTH MOCUJIAHHS Y BiJMOBIIHUX
MicIsX TekeTy (noaatok K).

[Ipi3Bulie aBTOpa (aBTOPIB) MOJIAIOTHCSI B HA3UBHOMY BIJIMIHKY. SIKIO € JBa,
TpU 200 YOTHUPH aBTOPH, TO iX MPI3BHUIIA 3 1HIIIAJaMU MOAAIOTh Yepe3 KOMY y Tid
MIOCJIIJIOBHOCTI, B K1l BOHU HaJpYKOBaH1 B JIITepaTypHUX Jxepenax. biomorpadiuni
OINKMCU B TEPENiKy MOCHIaHb MOAAIOTH 3a al(aBITHUM MOPSAKOM abo y TMOPSIKY
3BEpPTaHHS BiAMOBIIHO JO0 BUMOT CTaHAapTy [4, miapo3aia 6.12].

VY TekcTi mocuaHHS Ha BUKOPHUCTAHE JDKEPESIO BUKOHYETHCS B MEXKaX PEUCHHS
y KBaJpaTHUX JyKKax 13 3a3HAUCHHSIM HOMEpa JDKepena y CIUCKY Ta CTOPIHKHU
(CTOpIHOK) y TEKCTI JDKepena, Ha SKUX 3HaXOIUThCS TMOTpiOHA iHGOpMaIlis
(po3minbHUK — KOMa). Jliama30H CTOPIHOK BKA3YEThCSI HOMEpaMH NEPIIoi Ta OCTAaHHBO,
po3aineHux aedicoM. AKiIo ogHOYACHO POOUTHCS MOCUIAHHS Ha KIIbKa JHKEpe, iX
PO3IIISAIOTH KPAnKoro 3 kKomoro. Hampukian:
[16, 44; 18, 7-13] — cropinka 44 y mkepeni Nel6, cropinku 7-13 y mxepeni NelS§.

Crucok BUKOPHUCTAHUX JKEPET CII11 pO3MIITyBaTH 0€3 MOBTOPIB OAHHUM 13 TAKHX
croco0iB: B MOPAIKY MOsIBU Mocuianb y TekcTi MJIP abo B andaBiTHOMY MOpSIAKY
MIPI3BHII TIEPIIUX aBTOPIB 00 HA3B KHHUT.

[Tepenik Bukopuctanux kepen y MJIP moBunen mictutu He MeHme 20
CydacHUX JoKepen (MApYYHUKH Ta HABYAIbHI TOCIOHWKH, TMEPIOAWYHI BUJAHHSA,

KypHaJii, MOHOTpadii, Matepianu koHpepeHii, InTepHeT-mKepena, CTaHaapTH).
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JTOJATKH

JlonaTku (SIKII0 BOHU € y poOOTI) pO3MILIYIOTHCS MICIA CHUCKY BUKOPUCTAHUX
mxepen. Jlogatku oGOpMISIOTECS K TMPOMOBXKEHHS pPOOOTH HA HACTYMHHX ii
CTOpIHKAX, PO3MIIIYIOUH iX Yy MOPSAIKY IMOCHIAHb Y TEKCTI poOOTH. Y MOJATKH CIIia
BITHOCUTH JOTIOMDKHUM MaTepiall, SKUi MpU BKIIOYEHH! HOr0 B OCHOBHY YaCTHUHY
pOOOTH 3axapalllye TeKCT:

— JIONOMDKHI PUCYHKH 1 TaOJIUIl BEJTUKUX PO3MIPIB;
— 3aroBHEHI OJIAHKU PI3HUX JIOKYMEHTIB;

— 1HCTPYKIIii Ta METOAVKHY;

— OIKCH aITOPUTMIB 1 Iporpam, BuKoHaHuX Ha EOM;
— 3pa3KH JTOKYMEHTIB.

KoxHMif 101aTOK MOYMHAETHCS 3 HOBOI CTOPIHKH, MA€ CBiil 3arojOBOK, SIKHI
PO3TAIIOBYETHCS 10 IIEHTPY. Manumu JiTepaMu 3 TIEpIoi BETUKOI IPYKY€ETHCS CIIOBO
«lomatok _ » 1 BenmuKa Jiitepa, 1o Mo3Havyae J0/1aToK.

JlonaTku ciij mo3HavyaTH MOCI1I0OBHO BETUKUMH JIITEpaMH YKPATHCHKOI a0ETKH,
3a BUHATKOM Jjitep [, €, 1, I, PT, O, Y, b, nanpuxknan, «logatox A», «/lonaTtok b».

Jlo mMarepiaiiB JOMOMIDKHOTO XapakKTepy BIJHOCITh TPOMI3JKI TaOIUIl Ta
UTIOCTpAllil; MaTepialiu, Kl Yepe3 BEeIUKUN o0cAr, cielu(iky BUKIaaeHHs a00 hopmy
MOJIaHHSI HE MOXKYTh OYTHM BHECEH1 JO OCHOBHOI YacTHHM (opuriHaiu Qororpadiid,
THCTPYKIIi1, METOHMKH, OJI0K-CXEMH, JTOCITITHUIIHKI aHKETH, (JOPMHU 3BITHOCTI TOIIO). Y
J0JIaTKaX TaKOX TMOJMAEThCS JIICTUHT MPOrPaMH, TEKCT KEPIBHHUIITBA KOPUCTyBaya Ta
1HIII TOKYMEHTH, SIKIIIO BOHU HE BUKOHYIOTHCS y BHUTJISAI CAMOCTIMHUX MPOTPaMHHX
JIOKYMEHTIB BiJIITOBIHO /IO CTAHIAPTIB.

Ha Bci momatku 000B’I3KOBO TTOBUHHI OyTH 3p00JICH] TOCHIIAHHS B OCHOBHOMY

tekcti M/IP.
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BIAI'YK KEPIBHUKA TA PEHEH3ISI HA M/IP

Binryk kepiBauka (mogarok JI) — 1ie odiidHUN TOKYMEHT, B IKOMY KEPiBHHK
nae oriaky MJIP Ta ocobucToi (axoBoi MiArOTOBKY CTYCHTA.

Penensis Ha M/IP (momatok JK) € odimiitHIM JOKyMEHTOM, B SIKOMY PEIICH3CHT
(ciBpobiTHuK BH3 un cTopoHHBOI Ooprasizaiiii, ska Ma€ TOBHOBa)KCHHS 3[IHCHIOBATH
peuensyBandss MJIP) nae 3arajibHy OIIHKY MaricTepChbKOl JAMIUIOMHOI POOOTH
CTYyJIEHTa Ta BKa3y€e Ha MO>KJIMBI HAMIPSIMKH 1i MPUKIIATHOTO 3aCTOCYBAHHS BIJIIOBIIHO
110 00’ €KTa TOCIIKEHHS.

Binryk kepiBHUKa Ta peleH31s J0Jal0ThCs 10 MaricTepchbKoi JUIIOMHOT poOOTH
OKpEeMO B KOHBEPTI1 a00 y Mpo30poMy ¢aiii.

Binryk kepiBHHKa Ma€ BUCBITIIIOBATH TaKl MUTAHHSA:

1. Tema marictepchKkoi quruioMHoi pobotu. Kum BoHa Oyrna BuaaHa (3aBIaHHS
kadenpu 10 TPOEKTYBaHHS, 3aBJlaHHA BUPOOHHUIITBA, YacCTHMHA HAYKOBO-
JOCITITHUIIBKOI TeMH Kadeapu i iH.).

2. 3 orisAy Ha Mporpamy IMPOEKTYBaHHS — OOCAT 1 MOBHOTA BUKOHAHHS ii
PO31TiB Y poOOTI.

3. CucteMaTu4HICTh POOOTH CTYAEHTA HAJl JUTIJIOMOM.

4. CTtyniHb CaMOCTIHHOCTI BUKOHAHHSI PO3JIUIIB CTYICHTOM.

5. OOcar 1 MoBHOTa BUKOPUCTAHHSA CTYJEHTOM BITUM3HSHUX W 1HO3EMHHUX
JITepaTypHUX JiKepen 3a Temor. J[0JaTKoB1 JOCHIKEHHS Ta PoOOTH MPOBEICHI
CTYZCHTOM.

6. MoxIuBICTh BHOPOBAIKEHHS  po3poOJieHnX (OTpUMAHUX) MaTepiamiB
CTYJIEHTOM y POOOTi.

7. Touka 30py KepiBHHMKA MPO MOMKIUBOCTI JOMYCKY MPOEKTY 10 3aXHUCTy 1
KOHKPETHY OLIIHKU poOOoTH B Oajnax.

V penensii Ha MJIP BapTo 3BepHYTH yBary Ha Taki MUTaHHS:

1. AKTyanbHICTh Ta HOBU3HA TeMu M/IP.

2. BianoBiiHICTh BUKOHAHOT POOOTH MOCTABJICHUM 3aJlauaM.
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3. TeopernyHuii piBeHb IOCHIIKEHb, PIBEHb 1HXXKEHEPHUX PIIICHb OKPEMHUX
PO3ILIIB MaricTepchbKoi JTUILUIOMHOI poOoTH. BuUKOpHCTaHHS AOCBIAY BITUYM3HSHOI 1
3aKOpPJIOHHOI HAYKH Ta TEXHIKH.

4. HaykoBa, mpakTU4YHA 1 METOJIMYHA I[IHHICTh POOOTH; MOKJIMBI PEKOMEH A1l
3 MOJAJIBIIOTO PO3BUTKY POOOTH.

5. SxicTe rpadiuHux podiIT i1 opopmiIeHHS TUTIIOMHOT poOOTH (BIAMOBIIHO 70
BHMOT CTaHJIApPTIB).

6. YV BHCHOBKax peleH3ii MOBHUHHI MICTUTHUCS IPYHTOBHUN aHAJi3 HEIOPOOOK
pobotu, a Takoxk (0a)kaHO) HE MEHIIIe JBOX 3ayBa)KeHb (M00akaHb) 11O POOOTI.

7. 3aBepuryeTbes peleHsis nudepeHiiioBanoo (3araibHoO) OLIHKOI SKOCTI

(y TOMy 4HCJI aKTyaJIbHOCT1) BUKOHAHOI MariCTepChKoi JUIIIOMHOI pOOOTH.
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6 HOPAJAOK BUKOHAHHS TA OPTAHI3AIIA 3AXUCTY MJIP

6.1 PoGora crynenra

CryneHT pa3oM 3 HAyKOBUM KEpIBHUKOM YTOYHIOE KOJIO THTaHb, LIO
HiJIAral0Th BUBYEHHIO, CKJIAJIa€ TUIaH JOCIIKEHHS 1 KaJeHAapHUN TUIaH poOOTH Ha
BECh IEP10]1 13 3a3HAUYECHHAM YE€PTrOBOCTI BUKOHAHHS OKPEMHUX €TaIliB.

CTygaeHT cHUCTEeMaTH4YHO TMpAIlO€ HaJ JITEpaTyporo, 3aiiMaeThes 300poM 1
aHaJII130M MEPBUHHOIO MaTepiaiy, MOCTITHO TPUMAE 3B 30K 3 HAYKOBUM KEPIBHUKOM,
JIOTIOB1Ia€ TIPO X1 pOOOTH 1 OTpUMY€E HEOOX1AHY 1H(DOPMALIiTO.

VY Mipy HanMCaHHS OKPEMHUX PO3/LITIB AUTUIOMHOT pOOOTH CTYAEHT MPEACTABIISE
iX HayKOBOMY KEpIBHUKY, BUIIPABIISIE 1 JOMOBHIOE JUIUIOMHY POOOTY BIAMOBIIHO 10
OTPUMAaHMUX 3ayBa)keHb. [liciisi OCTATOYHOrO Y3TOJKEHHS 3 KEPIBHUKOM YEpPHETKHU
JTUTUIOMHO1 POOOTH MOXHA OPOPMIISITH YUCTHI BapiaHT.

VY BCTaHOBJIEHI TEPMIHU CTYJEHT 3BITY€E Mepell KePIBHUKOM IPO TOTOBHICTH
poboTH, Y HEOOX1THMX BUIIAJKaX — Mepes Kadeaporo.

3a A0cTOBIpHICTH 1H(MOpMaIi Ta OOTPYHTOBAHICTh MPUUHATUX Y JTUIIJIOMHIMI

poOOTI pillieHb BiAMOBIIATbHICTh HECE JUIIJIOMHUK.

6.2 Oprani3zanisi i BUKOHAHHSI JUIIJIOMHOI po00TH

VY nporieci BAKOHAHHS JUIJIOMHUX POOIT Kaeapa CTBOPIOE CIIPUATIINBI YMOBHU
JUISl CaMOCTIHHOI poOoTH cTyAeHTiB. CTyAeHTaM-TUINIOMHUKAM HeOOX1THi:
— KEpIBHUIITBO Ta KOHCYJIbTAIIIT;
— CHCTEMaTHYHHIA KOHTPOJIb 32 pOOOTOIO;
— BIJINOB1IHA METOAMYHA JIOKYMEHTAITIS;
— CHpUSHHS MPHU OTpUMaHHI (aKTUIHUX MaTepiajiiB Ta iXx 00poOKa;

— o0OsamHaHi poOoYi MICIs Ha MIANPUEMCTBI Ta B YHIBEPCHUTETI.
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besnocepenne 1 cucTeMaTMYHE KEpPIBHUITBO POOOTOI0  AUIUIOMHHUKA
MOKJIAJIAa€ThCA Ha HAYKOBOT'O KEPIBHUKA, SIKUI 3000B’ I3aHUI:

— BUJATH 3aBJIaHHS HA BUKOHAHHSI TUIJIOMHOI poOOTH;

— HaJaBaTH CTYJEHTY JOMOMOry B po3poOIli KajieHaapHoro rpadika Ha BeECh
nepiol BUKOHAHHS AUTUIOMHOI pOOOTH;

— PEKOMEHJIyBaTH CTYJCHTY HEOOX1IHY JIITepaTypy 3a TEMOI pOOOTH;

— PEeryJsipHO MPOBOJIUTH KOHCYJbTAIli BIAMOBIAHO /10 3aTBEPPKEHOT0 rpadika;

— CHCTEMaTHMYHO KOHTPOJIIOBATH X1 poOOTH Ta iH(popmyBaTu Kadeapy mpo ii
CTaH;

— HaJaBaTH 00’ €KTUBHUU JETaTbHUI BIAT'YK HA 3aKIHUECHY IUILUIOMHY pOOOTY.

Y Xoal BHUKOHAHHS JUIUIOMHOI pOOOTH HAyKOBUN KEPIBHUK MPOBOIUTH
nepeadadeHi po3kiaaoM 0eciiy 1 KoHCybTallli. TyT KepiBHUK BUCTYIIA€ SIK OTIOHEHT,
YKa3yluM CTYJIECHTOBI Ha HEJOJIIKM apryMEHTYBaHHS B KOMIO3MIIi, CTHJII BUKJIALy
Marepiaiy, Tal0uu Mopajay Mo BCTAHOBJIEHHIO HasIBHUX HeAoMiKIB. [Ipu o3HaiioMIIeHH]
3 PYKOIIUCOM KEPIBHUK MOXKE MEPEBIPUTH TOYHICTh BHKOHAHUX pPO3PAXYyHKIB,
MPaBWIBHICTE OOpPaHMX 1 3aCTOCOBAHMX METOJWK, OO’ €KTUBHICTh BHUCHOBKIB 1
nporo3uilid. IIpore 3a 00’€KTHBHICTH IOYATKOBUX JAaHUX 1 IPaBHIBHICTH BCIX
PO3paxyHKIB BiJIITOBIIAJIbHICTh MTOKJIAIA€ThCS HA aBTOPA JUTUIOMHOI POOOTH.

VY nporueci miaroroBku MJIP kepiBHHK OTHOYACHO € 1 HOpMOKOHTpoJiepoM. Bin
nepeBips€ BIAMOBIAHICTE 0QOpMIIEHHS POOOTH BUMOTaM CTAHAAPTIB 1 METOAUYHHUX
pexkoMeHaaIii kadeapu. ¥ BUNAJIKYy BHUSBICHHS MOPYIICHb Ta HETOJIKIB JUIIJIOMHA
pobota (abo okpemi ii po3/I1Iu) MOBEPTAETHCSA CTYJAEHTOBI JIJIs iX YCYHEHHS.

Pexomenpaiii ¥ 3ayBaKeHHsST HAyKOBOIO KEpiBHMKA JWILUIOMHUK ITOBHHEH
crpuiiMaty TBOpYO. BiH MOke BpaxoByBaTH iX a00O BIIXWISATH Ha CBIA pO3CY[, OCKUIbKH
BIIMOBITATGHICTh 32 PO3POOKY W BHCBITICHHS TEMH, SIKICTh 3MICTY W O(opMIICHHS
JMTUIOMHOT POOOTH MOBHICTIO MOKJIAIAETHCSI HA HBOTO.

Kadenpi HamaeTbesi mpaBo 3ampoiryBaTH KOHCYJIBTAHTIB 3 OKPEMHX PO3JLUIIB
JTUTUIOMHOT poOOTH B paxyHOK dYacy, IO BHUJAUIAETbCS HAa HAayKOBE KEPIBHHUIITBO
pobotoro. KoHcynbTaHTH 3ampoIIyloThCs 3 uYMciia MpodhecopchbKO-BUKIAIABKOTO

CKJIaJly YHIBEPCUTETY Ta CIICHIAIICTIB MiANMPUEMCTB BIIMOBIIHOT KBaTihiKaIlii.
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6.3 HopMOKOHTPOJIb IMILIOMHOI PO0OTH

Jlnst 3a0e3neyeHHs] HAJIEKHOI SIKOCTI BUKOHAHHS JTUIJIOMHA poOoTa MiJIsrae
00OB’S3KOBOMY  HOPMOKOHTPOJIFO 3a JOTPUMAHHSIM  BCTAHOBJIEHUX  BUMOT
opopmiteHHs. HOpPMOKOHTpONH  JTUIIIOMHHUX POOIT  3MIMCHIOE  TpH3HAYCHHM
3aBigyBaueM kKadeapu criBpoOITHUK Kadenpu. HopMOKOHTpoep BCTaHOBIIOE Tpadik
IPOXOJKEHHSI HOPMOKOHTPOJIO. Y mepemadadeHi TpadikoM CTPOKH CTYICHT
3000B’s13aHUN  OCOOMCTO TOJIaTU HOPMOKOHTPOJIEPY PpO3JIpyKOBaHUM (ajie He
neperyieTeHni) eK3eMILISIP MOBHICTIO 3aBEPIICHOI TUMIIIOMHOI POOOTH.

3a pe3yiabTaraMu CBOEI pOOOTHM HOPMOKOHTPOJIEp MIANUCYE POOOTYy abo He
nianucye 1, sKmo odopmieHHs poOOTH B IIIJIOMY HE BIJNOBIAA€E BUMOTaM,
BCTAHOBJICHUM JIAHUMH METOJAWYHHMH PEKOMEHAIIIMUA, 3ayBaX€HHS MaloTh
CHUCTEMHHUI XapaKTep Ta CTOCYIOTHCS Maibke BCIX €IEMEHTIB JUILTIOMHOI pOOOTH.

CtymeHT 3000B’si3aHMd  TPOTATOM  1-2  JOHIB  TICHS  MPOXOHKCHHS
HOPMOKOHTPOJIIO YCYHYTH 3ayBa)XX€HHsS MO0 O(OPMIIECHHS TUIUIOMHOI pPOOOTH.
KepiBHuk aumiomMHOi poOOTH BpaxoBye SAKICTh 11 O(QOpMIICHHS Ta CTYIiHb
JOOMPAIIOBAHHS 32 3ayBaKEHHSIMU HOPMOKOHTpOJIEpa pu (OpMYyBaHHI ii OIIHKH, KA
BIIOOpaXaeThCs y BIATYKY KEPIBHUKA.

JuruioMHi poOOTH, 110 TPONIIIA HOPMOKOHTPOJIb, MICHIS YCYHEHHS 3ayBa)kKeHb

10/10 X opOopMIIEHHS MOXKYTh OyTH 37aH1 B TUNIOrpadiro 11 IeperuTiTaHH.

6.4 Binryk KepiBHUKA THIIJIOMHOI po0OTH

He mizHimre, HIX 3a 1eCATH AHIB 10 3aXUCTY, IOBHICTIO 3aBepIilieHa, opopMIIeHA
BIJIMOBIIHO J10O BUMOT 1 TIJNHUCAaHa CTYAEHTOM-3/100yBaYyeM JUINIOMHAa poOoTa
NOJIAETHCS CTYIEHTOM KEPIBHUKY Ha BIATYK 1 MIJIITHUC.

HaykoBuii KepiBHUK € O(QILIIHIUM €KCepToM Kadeapu 1 CKianae MUCbMOBHMA
BIATYK Ha octaroyHuil Bapiant MJIP. Odopmienuil mMCbMOBUI BIATYK HayKOBOI'O

KepiBHUKA (1o7aTok J[) Mae OyTu mpencTaBiieHnid Ha kKadeapy mo 3axucty M/IP.
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Buxopucranisi  0JaHKiB-ma0égoHiB  Henmpumyctumo.  OdopmiieHui
NUCHMOBHUH BIATYK HayKOBOI'O KEpiBHHMKA Ma€ OyTH MpeACTaBiICHUN Ha Kadenpy 10
3aXMUCTy JMUIUIOMHOI poOOTH. VY BIArYKY KEpIBHUKA JA€TbCS XapaKTEpUCTUKA
npodeciiiHuX Ta 0COOUCTUX SKOCTEN CTYIEHTa Ta MOro poOOTH y MPOIEC] BUKOHAHHS
JUIUIOMHOI pOOOTH, TOOTO KEPIBHUK ITOBUHEH JAaTH BIAMNOBI/II HA HACTYITHI TUTAHHS:

— AKTyaJIbHICTb POOOTH (ISl PO3B’SI3aHHS SIKUX HAYKOBO-TIPAKTUYHUX MUTaHb
BOHA IPU3HAYEHA);

— BIAMOBIAHICTH pOOOTH BUIAHOMY 3aBJIaHHIO 1 BUMOTaM JI0 il BUKOHAHHS;

— HAsBHICTb €JE€MEHTIB HAYKOBOI HOBU3HU;

— OUIHKa 3MICTy (OpUTIHQJIbHICTh, TJIMOMHA  pPO3pOOKH, KOPEKTHICTH,
OOTPYHTOBAHICTh OI[IHOK 1 BUCHOBKIB, CAMOCTINHICTh 1 IEPCOHAIbHUN BHECOK
CTyJICHTa B PO3B’sI3aHHI TIOCTABIICHUX 3aBJ/IaHb);

— o0car 1 TOBHOTa BHUKOPHCTAHHS CTYICHTOM JIITEPATYpPHHUX JIKEPEN
(BITYM3HSIHUX ¥ 1HO3EMHUX) 32 TEMOIO POOOTH;

— TMO3UTHBHI CTOPOHM (CTYMiHb BHUPIMIEHHS 3aBJaHb JAUILUIOMHOI pOOOTH;
HACKUTBKH BJAJI0 BUKOPUCTAHUN TEOPETUIHUHN 1 METOJUIHUN anapar TOIIO);

— HEIONIKA B METONUWIIl BUKJIAAy, IHTEpPIpETarii, apryMeHTaIlli BHCHOBKIB, B
odopmIIeHHI poOOTH, OpraHizallii ImaroToBKH;

— JIOUUIBHICTH BIPOBADKEHHS pPE3YyJIbTATIB POOOTH Ha MIJNPUEMCTBI YU B
OCBITHIH TpoI1iec;

— TOmepeaHs OIiHKa JUIUIOMHOI poOOTH 3a YOTUPUOAIBHOIO CHCTEMOIO
(«BIAMIHHOY», «I100pe», «3aTOBLILHO», «HE3aJIOBUIBHO») 1 BHCHOBOK IIPO
NPUCBOEHHS BUITYCKHUKY KBasi(ikaiii BiJMOBIHOTO OCBITHHOTO CTYIEHS
(bopmysrOBaHHS 3T1HO 3 HABYAIBHUM IIJIAHOM CITEIIaIBHOCTI).

Y cBoili OI1iHIII KEPIBHUK AUIUIOMHOI pOOOTH BiJj3HaUYa€ pUTMIYHICTh BUKOHAHHS
poOOTH BIAMOBITHO 10 3aTBEPKEHOTo rpadika, BU3HAYA€ CTYIIHb CaMOCTIHHOCTI,
AKTUBHOCTI ¥ TBOPYOTO MiJAXOAY, BUSIBJIEHI CTYJIEHTOM Y mepioj miaroroBku MJIP,
AKICTh i BUKOHAHHS 3 TOYKH 30pYy JOTPUMAHHS Nepea0aueHrX BUMOT MO0 3MICTY ii

€JIEMEHTIB, O(POPMIIEHHS, TEOPETUUHOI Ta MPUKIATHOI LIIHHOCTI.
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Kpurepii oniHIOBaHHS KEPIBHUKOM JUIIIIOMHOT poOOTH moaaHi B Tad:. 6.1.

Tabmuns 6.1 — Kputepii OlliHKY AUTUIOMHOT pOOOTH KEPIBHUKOM

Ne Kpurepii oniHioBaHHA TUIIJIOMHOL po00TH KinbkicTh
0aJiiB
1 | BignoBigHicts [IP BUMOramM HOPMOKOHTPOIO (000epaitcanHs 5,7,10

8CIX NPABUL OGOPMAEHHS HA 4AC NPOBEOEHHS. HOPMOKOHMPOTIO;
BIOCYMHICMb HEBUNPABIEHUX 3AY8ANCEHL U000 OQOPMIEHHS
pobomu nicist U020 NPOXOOHCEHHsL)

2 | Jorpumanns rpadiky BukoHanHs [P (nosuwe euxonanns 0,5, 10
epagixy, BUKOHAHHA 13 HE3HAYHUMU NOPYUIEHHAMU I3
CBOEUACHUM NOOAHHAM 20MOBOI pOOOMU,; NOPYUIEHHS MEPMIHY
nooamnts 3aéepuieHol pobomit)

3 | BianmoBigHICTF BUKOHAHOT POOOTH 3aTBEP/KCHOMY 3aBJIaHHIO 57,10
(nosne abo Henoene 6UKOHAHHS NOCMABLEHUX 3A80AHD)
4 | HasBHICTH JIOT1YHOI TIOCTIOBHOCTI 1 HAyKOBOTO CTHIIIO 0,5, 10

BUKJIAAy MaTepiany (607100iHHA cmyOeHmom JaimepanmypHo
MOB010 | npoghecilinolo MepMIiHON02IEI0, BMIHHA JIO2IYHO,
aAPSYMEeHMOBAHO  BUKILAOAMU  pe3yIbmamu  00CHIONCeHb i
PO3PODOOK, 80ANI0 BUKOPUCMOBYS8AMU 2pApiuHULL Mamepia)

5 | CtynmiHb  CaMOCTIMHOCTI BHMKOHAaHHS 1 OPUTIHAJIBHICTh 0,5, 10
MatepiamB (npucymricme HAYK0OB0I OUCKYCIi NpU NOCUNAHHSAX
Ha Hopmayitini Odcepena, HAABHICMb NPOMOMUNIE POOOMU,
BUKOPUCMAHHA ~ OPUSIHANbHUX — Memooie  0OIPYHMYBAHHS.
pe3yibmamis)

6 | [mubuHa MpakTUYHOTO aHai3y pobieMu (pieersb po38 'a3aHHsA 5,7,10
3060aHb  OOCHIONCEHHSA, OOCACHEeHHS NOCMAGIeHol Memu,
3a2anbHULL CMYNIHL POZKPUMMSL MeMU 8 OUNJLOMHIU poOOmi)

7 | TeopeTnuHa 1IIHHICTE pe3YIbTATIB  (3aeanvHutl  pigeHb 0,5, 10
ONpayro8anHs NimepamypHux 0dxcepei, pieeHb V3a2albHeHHs
ICHYIOUUX MeOPemU4HUX Ni0X00i8, Memooie ma Memooux)

8 | [IpaktuyHa 1iHHICT pobOTH (8uKOpucmanusa Hasedenux | 5,10, 20, 30
npono3uyil y NpakmuyHiu OislbHOCMI, iX eghexmusHicmb,
00TPYHMOBAHICMb  BUCHOBKIE U000 BUABIEHUX NpodIieM,
NOCMAHOBKOK 3a80aHb MaA PO3POOKOI0 3ax00ié uodo ix
D038 SI3aHH5)

Pa3om makcuMmanbpHa cyma 0amiB 100

Po6ota, mo HaOupae 3a BiArykoM kepiBHHMKA MeHIine 50 OaniB (HEraTUBHUIA
BIJIFYK HAYKOBOI'O KEPIBHUKA) He € MEePelIKOI0K0 AJIsl 3aXUCTy AHIIJIOMHOI po0oTH

Ha 3aciganHl EK, sikio cTyneHT Bu3Hae 1oro HegocTaTHLO 00’ €KTUBHUM.
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CTyneHT TOBHHEH O3HAMOMMTHCS 3 BIITYKOM 1 MIATOTYBaTH BIATOBiAI Ha
3ayBa)KE€HHS KEPIBHUKA.
[Ticns mignucy 1 CKJIAJaHHS TMO3UTHUBHOIO MUCBMOBOIO BIATYKY JIUIUIOMHA

poborta 31aeThes Ha Kadenpy.

6.5 PilieHHs1 PO A0MYCK AUIIJIOMHOI POOOTH /10 3AXMCTY

[TonepenHiii 3aXMUCT AUIUIOMHOI pOOOTH CTYIEHT MPOXOAWTHh HAa BUITYCKHIM
kageapi. [lix yac 3axucty ocoOauBa yBara NpHUIUISETHCSA BiANPALIOBAaHHIO (OpMU 1
3micTy pomnosiai. [Ipu iboMy BU3HA4YA€THCS TOTOBHICTD CTyAeHTa 10 3axucty B EK.

3a m’ATh THIB 10 THS 3aXHUCTY CTYJCHT MPEACTABISIE HA Kadeapy:

1. TloscHIOBaJIbHY 3aITUCKY TUIIOMHOT pOOOTH, MiJIUCAHy aBTOPOM, KEPIBHUKOM
(kypaTopoM) Ta KOHCyJIbTaHTamH. Ha3Ba Temu IUIIIIOMHOI pOOOTH MOBWHHA
TOYHO BIJMOBIAATH (POPMYITIOBAHHIO, 3a3HAYEHOMY B HAaKa31 IO YHIBEPCUTETY.

2. Biaryk xepiBHUKA.

3. baxkano m0BiKYy MPO 3B 30K JUITIOMHOI POOOTH 3 pEaIbHUM BHUPOOHUIITBOM,
3aBIpeHY MeYaTKOK YCTAHOBH YW OpraHizailii, Ha 0a3i SK01 BAKOHAHO JTUTIOMHY
pobory.
3aBinmyBau kadeapu BHBYAE 3MICT TOJAHOTO CTYACHTOM KOMILIEKTY

JOKYMEHTIB. Ko mogaHa poOoTa BIANOBIIa€ BCTAHOBJIEHUM BHMOIaM, 3aBilyBay
kadenpu mignucye podoTy 1 JOMyCKae CTyACHTA 0 ii 3aXUCTY.

Axmo 3aBimyBad kKadeapu BBaKA€ HEMOXKIWMBHM JIOMYCTHTH CTYACHTa 10
3aXMCTy, TO II€ TUTaHHS PO3TISAJAETHCA HA 3aciaHHi Kadeapu y MNPUCYTHOCTI
CTyJIeHTa 1 KepIBHUKA JUTUIOMHOIT poO0TH. Y pe3ynbTaTi MOXxe OyTH NMPUHHATE OJTHE 13
TaKuX PIllICHb:

— JIONYCTUTH TUIJIOMHY POOOTY JI0 3aXHCTY;

— TEpPEHECTH CTPOK 3aXHUCTY POOOTH;

— BHJATH aKaJeMIUHY JOBIJIKY IIPO CKJIAJEHI ICITUTH 1 3aJIIKH 32 Mepioj] HaBYaHHS

0e3 mpUCBOEHHS KBaJi(hiKaIlli 3a CreIiabHICTIO.
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OCHOBHUMH TpPHYMHAMH, 3 SKUX JUIUIOMHA poOOTa HE JOMYCKAETHCSA MO
3aXUCTY €:
— po0OoTa HamucaHa Ha TeMYy, 10 BYaCHO He OyIia 3aTBEep/KEHa;
— BUMOTH 3aBJaHHS Ha JUIIOMHY pOOOTY HE BUKOHAHI;
— BUKOHaHA HE CaMOCTIHO a00 3amo3u4eHo (Ma€e Miclie Tariar);
— CTPYKTYypa Ta 3MIiCT poOOTH HE BiAMOBIA€E 3arajIbHIM BUMOTaM, 1110 CTABISATHCS
JI0 TUTJIOMHHX POOIT;
— poboTa HenpaBWIbHO 0(hOpMIIEHA;
— poOoTa BUACHO HE TI0JjaHa JI0 3aXHCTY.

Butsar 3 mportokony pimieHHs Kadeapu Mpo TMEPEHECEHHS CTPOKY 3aXHCTy
JTUTUTIOMHOI poOOTH a00 MpO BUAAUYy JOBIIKH MOMAETHCS HA 3aTBEPHKCHHS JCKAHY
dakynpTeTy. YXBajeHa 3aBigyBaueM kadeapu (abo Ha 3acimaHH1 Kageapu) TUIIoMHa
po0oTa MeperuITaeTbCs CTYIEHTOM, BI3YEThCS Y 3aBllyBaya Kageapu 3 HOMITKOO «Jlo
3aXHCTY IOMYCKAETHCS» Ta MEPEAAETHCS PEIICH3CHTY.

CrTyneHT NOBUHEH OyTH O3HAMOMIIEHUH 13 PELEH3IEI0 HA AUIUIOMHY pOOOTY 3a
7IBa JTHI 10 OQiIIHHOTO 3aXKUCTY. 3a HASBHOCTI 3ayBaKEHb Y PEICH311 BIH TOTY€E KOPOTKI
BIJIMOB1/I1 200 3arepedyeHHs, 0 MOXKe BUCIOBUTH Ha 3axucTi. [licis pereH3yBaHHs

’KOJTH1 BUIIPABIICHHS B pOOOTI HE JT03BOJISIOTHCSI.

6.6 Peuensisi Ha TUIIIOMHY po0oTy

Ha mincraBi o3HaiiomyieHHS 3 poOOTOO, BIATYKOM KepiBHHKA Ta Oeciau 3
aBTOPOM pOOOTH JJIS OJIEp’KaHHS HE3aJeKHOI 00 €KTUBHOI OIIIHKH pPOOOTH
TUIIOMHUKA 3IIMCHIOETBCS i1 pernieH3yBaHHA. [[Is IUIIIOMHHUX pPOOIT OCBITHBHOTO
CTYIICHS «MariCTp» PEleH3eHTaMi MOKYTh OYTH JIOKTOpY a00 KaHIUAATH HAYK, SIKi €

daxiBIsAMU Y BIAMOBIIHIN podeciiiHii ramysi.
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Penen3isi He moBHMHHA Ay0/JI0BATH BiATYK KepiBHUKA — y BIATYKY KepIBHUKA
JAETHCSl XapaKTepUCTUKa MpodeciiHMX Ta OCOOMCTHX SIKOCTEH CTyJeHTa Ta Moro
poOOTH y MpoIreci BUKOHAHHS JAUIUIOMHOT pOOOTH, a pPEUEH3isl XapaKTepu3ye SKOCTI
0e3nocepeIHb0 TUIUIOMHOI poOoTH. Bumanku ix mnoBHOro 30iry cBigyaTh HpoO
dbopManpHUN TAX1T 10 pEIeH3yBaHHS 1 TOBUHHI CBOEYACHO BUSBIIATHCS 3aBiIyBadeM
BUITYCKOBO1 KapenpH, SIKUii Ma€ BXKUTHU 3aXO/IB 11010 HEAOMYIIEHHS 1[b0r0. OIHUM 13
HUX € BWJIYYCHHs BIJITyKy KEPIBHHKA 3 TAKETY JOKYMEHTIB, SIKi TMEPENaloThCs Ha
pEleH3yBaHHSI.

VY penensii (noparok JK) Bi3HA4YA€THCS 3HAYEHHS JOCIIKCHHS TJAHOT TEMHU, 11
aKTYyaJIbHICTh, BIJIOBIIHICTh BUKOHAHOI POOOTH JUIIJIOMHOMY 3aBJIaHHIO, HACKIIbKH
YCHIIIHO JUIUIOMHHUK YIOPaBCS 3 PO3TJIAIOM TEOPETUYHUX 1 MPAKTUYHHUX IMUTAHb,
MpakTUYHA 1 METOJMYHA I[IHHICTh POOOTH Ta MOMJIMBI PEKOMEH/AIlT 3 TOIaIbIIIOTO
po3BUTKY poOoTH. [IoTiM maeThcs poO3TOpHYTa XapaKTEPUCTHKA KOXKHOTO PO3ILTY
JTUTIIOMHOT pOOOTH 3 BUAUICHHSIM MO3UTUBHUX CTOPIH 1 HEJIOMIKIB.

ko peueHs3is HalaeTbes MPEACTaBHUKAMM OpraHizalli, 3a Marepiagamu adbo
3a 3aMOBJICHHSIM SIKOI BUKOHYBAJIAacs AUIUIOMHA Po0O0Ta, Y HI HEOOXITHO BiI3HAYUTH
NPAaKTUYHY IHHICTh OTPUMAHHX pe3yJlbTaTiB 1 CTaH abo TepCleKTUBU iX
BITPOBA/I>KCHHS.

VY BHUCHOBKax pereH3li MOBHHHI MICTUTUCS TPYHTOBHHH aHai3 HEIOpOOOK
pobotu, a Takox (O6akaHO) HE MEHIIIE JBOX 3ayBa)KeHb (MobaxaHp) mo poodori. [ami
PELIEH3EHT BUKJIAJa€ CBOK TOYKY 30pYy IPO 3arajbHUM piBEHb JAUIUIOMHOI pOOOTH 1
BU3HAYA€E 1i 3arajibHy OIlIHKY 3a CTOOQJIbHOI CHCTEMOIO, ajie OlliHKa poOoTH Ta ii
BIAMOBIAHICTE BUMoOram 10 MJIP y peuneHnsii mpocTaBisieTbCsl 32 YOTUPUOATBLHOIO
HAI[IOHAJILHOIO IIKAJIOK («BiAMIHHOY», «100pe», «3a/10BIJIbH0», «HE3aA0BLILHO»).

BHCHOBOK NMpPO MOXJIHMBICTh MPUCBOEHHS CTYAEHTY BIAMOBIIHOI KBasi(ikaiii
(OPMYTIOETHCS 3TITHO 3 HABYAIHHUM TUIAHOM CIEIIaTbHOCTI.

Kpurepii ominroBanus M/IP pernienzenToM nonano B Tabi. 6.2. KoxxeHn kpurepiit
OIIHIOETHCS JUCKPETHO, 3TIJIHO 13 HAaBEACHWMM B TAOJIMII BapiaHTaMH MO>KJIHUBOL

KUTBKOCTI OaJtiB, BPaXOBYIOYHU HAsIBHICTh a00 BIJICYTHICTh 3ayBa)KCHb.
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Kpurepiii XapakTepucTHKA KPUTEPiro KinbkicTs
0aJiB
Cryminb BpaxoByroTh BiAryk HaykoBoro kepiBuuka i | 10, 15, 20
CaMOCTIIHOCTI pEeleH31l0, MPUCYTHICTh HAYKOBOI JUCKYCIi
BUKOHAHHS 1 MIpY TTOCWJIAHHIX Ha 1HGOpMAIIiifHI Kepera,
OpPUTIHAJIBHICTh HasIBHICTh MIPOTOTHUITIB poboTH,
MaTepialiiB BUKOPUCTAHHS  OPUTHAJBHUX  METOJIB
OOTpYHTYBaHHS Pe3yJIbTaTIB
['mubuna nmpaktuyHoro | BinbuBae piBeHp po3B’s3aHHa  3aBianb | 10, 15, 20
aHami3y npobdysieMu | JOCHIIPKEHHs,  JOCATHEHHS  IOCTaBJIEHOT
METH, 3arajbHUi CTYMiHb PO3KPUTTSI TEMHU B
TUTIIOMHIN poOOTI
Teopernuna miHHICTS, | Bu3HavaeTbes akTyanbpHICTIO oOpanoi temwu | 10, 15, 20
pe3yIbTaTIB JTOCJTIIPKCHHS, 3araJlbHUM piBHEM
OIpaLOBaHHS JIITEPATYPHUX JIKEPEII, PIBEHb
y3arajgbHEHHS  ICHYIOYHMX  TEOPETUYHHX
MXO/1B, METOJIIB Ta METOIUK
[IpakTuyHa 1iHHICTh | Bu3HavaeThcs MokiauBicTio Bukopucranss | 10, 15, 20
pobotu HABEJICHUX TPOMO3UIIA Yy MPaKTHYHIN
TISITIBHOCTI, ix e(eKTUBHICTIO,
OOI'PYHTOBAHICTIO BHCHOBKIB 1010
BUSIBJICHHX MPOOJIEM, MTOCTAHOBKOIO 3aBJaHb
Ta po3p0OKOIO 3aXO0IIB MO0 1X PO3B’SI3aHHS
SkicTe BuKknaneHHs | BinbuBae cryminp BojoainHs cryaeHTom | 10, 15, 20
3MICTY JUIUIOMHOI | JITEPATypHOIO MOBOIO 1  MpoQeciiiHO0
pobotu TEPMIHOJIOTIEIO, BMIHHS JIOT1YHO,
apryMEHTOBaHO  BHUKJIAJATH  pe3yJbTaTH
TOCTIHKCHB i PO3pOOOK, BJIAJIO
BUKOPUCTOBYBATH rpadiyHui MaTepiai
MakcumalibHa 3arajibHa KUTbKICTh OaiB 100

HeratuBua ouminka MJIP, ska Moke OyTu BHCIIOBIICHAa B PEICH31i, He €
niacraBoro 10 Hexonymenusa MIP 1o 3axucty B Ex3amenauiiiniid komicii.

SAxmo pernenszenT MJIP € crmiBpoOITHUKOM I1HIIOTO 3aKjiaay BHINOI OCBITH,
HiIPUEMCTBA, YCTAaHOBH, OpraHizallii, To Ha pereHsii Ha MJIP craBuThcs meyaTka
i€l YCTAaHOBM, SIKA 3aCBiIUY€ MiAMUC PeleH3eHTA.

He mizHime HiXk 32 TPM AHI 10 3aXHUCTY peleH3eHT nojaae 10 Ex3ameHnarniiHoi

KOMICI11 pereHs3ito.
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6.7 IlinroTroBKa 10 3aXUCTY AUIIOMHOI po00OTH

CyTHICTh JaHOT'O €TaIy MOJISAra€e B MEPEBIPILIl CTYIEHS TOTOBHOCTI CTYJEHTa J10
3aXHUCTY JUILJIOMHOI pOOOTH.

[lepen 3axucTOM HIUIUIOMHOI POOOTH CTYJAEHT IOBMHEH MIATOTYBaTH Ta
MOTOIUTH 3 KEPIBHUKOM TEKCT BUCTYIY (IOTIOBI/Ib) Ta JIEMOHCTpAIIIIHI MaTepialiu.
dopMy 3axXUCTy AUIUIOMHOI POOOTH CTYAEHT BHOMpAE, BUXOASAYM 3 TEXHIYHHX
MOJKJIMBOCTEH Ta MOOAaKaHb. 3aXUCT MOXKE MPOXOAUTH 3a OAHIEIO 3 TEpepaxOBaAHUX
HIDK4YEe (hopMm.

1. 3a BigcyTHOCTI rpadiuHuX MartepiaiiB (Ta 0e3 ciailiB) CTYAEHT CKJIaJae
nuie aonoBiab. Llei BapiaHT € HalTipmmM, 60 YCKIIAQIHIOE pO3YMIHHS MaTepialy, 110
BUKJIQJAETHCA, 1 MOXe OYyTH BHUKOPUCTAaHUW JHIIE [JIs MIJCYMKOBUX YaCTHUH
KOMITJIEKCHUX JUTUIOMHUX POOIT.

2. Po3po0OmsieThCcsi KibKa TMAaKeTiB TpadiyHOro marepiany (BIAMOBIAHO [0
KUTbKOCTI wieHiB Ex3aMeHaIiiHoi KoMicii), SKi po3JaroThCs 70 MOYATKY 3aciJaHHS.
JIOTIOBi/Ib CTyJIEHTa UIIOCTPYEThCA TOKa3oM ciaiaiB (He Ouibine 25 cnaimis),
Taro3uTuBIB  TOmO. [IpuiHATHMIA 3a HAJIBHOCTI  BIANOBIAHMX  TEXHIYHHX
MOKJIMBOCTEMU.

3. Sxmo noTpiOHO, TO PO3pPOOIIAETHCS KOMIUIEKT TUIaKaTiB (hopMaTy HE MEHIIEe
HiK Al (841x594 mm). OcTanHiil BapiaHT € J0BOJII TPYAOMICTKUM, IIPOTE A03BOJISE
MIPOBECTU NTOKA30BUI MOMEPEIHIN 3aXUCT Ta 3HAYHO MOJIMIIIY€E COPUIHATTS MaTepiany
Ex3ameHaniiHo0 KOMICI€TO.

VY CTpyKTypHOMY BiJHOIIIEHHI JOMOBIb MOXHA PO3JIUIUTA HA TPU YACTUHH.
[lepia yacTrHa TOMOBI/1 y CBOIX OCHOBHMX MOMEHTaX MOBTOPIO€ BeTym g0 M/IP. Tyt
OOTPYHTOBYETHCSl aKTyallbHICTh OOpaHOT TEMH, JAETHCS XapaKTEPUCTHUKA HAYKOBOI
npobsiemu, GopmMyIOIOThCS MeTa, 3aBAaHHs M/JIP, 00’ekT 1 mpeameT AoCiHKeHHS.

Hpyra, HalOUIbII €MHA 4YacTHUHA JOMOBIAI, XapaKTepu3ye B JIOT1UHIN
MOCJTIIOBHOCTI PE3yNbTaTH aHAIITHYHO-TOCTIIHUIIBKOTO PO3/LITY, MPOCKTYBaHHS
CUCTEMH, OTPHMaHi HayKOBi1 pe3yibTaTH, MPOTpaMy Ta apryMEHTAIlil0 MPHUKJIaTHUX

pE3yNbTaTIB.
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3aKiHYy€eTbCsl JOMOBIAb 3aKJIIOUYHOIO YacTHUHOW, IO OyAyeThCs Ha OCHOBI
TEKCTY BUCHOBKIB JUINIOMHO1 POOOTH.

JlonoBis Mae OyTH y3rojpkeHa 3 rpadiyHuM MaTepialioM, SIKUil Haa€ThCs BCIM
wieHam EK Ta pgemoHcTpyeTbcs mi yac JAONOBIAl MPUCYTHIM 3a JOIOMOTIOKO
TEXHIYHHUX 3aCO0IB.

Jlns ycmimiHOi mpe3eHTanii AUMIOMHOI pOOOTH CTYIEHTY PEKOMEHIYEThCS
3a37aJeTib CKIACTH KOPOTKI Te3u (OpI€EHTOBHO 3-4 CTOPIHOK), a TAKOX MPOWUTH
MOTIePEHIN 3aXHUCT.

[TonepenHii 3aXUCT TUITIOMHUX POOIT MOXKE OPraHi30BYBAaTHUCS 3a PIIICHHSIM
npodinbHoi kapenpu. HMoro mera — 3700yTTS HABMYOK edEKTHBHOI Mpe3eHTAIlil
po0OTH, palllOHAIBHUN PO3MOIT BHUAUICHOTO Ha JOMOBIAL Yacy, MpaBUIbHE

PO3MIIIEHHS aKIIEHTIB Ha KIOYOBUX pe3yibTaTaX BUKOHAHOI poOOTH.

6.8 IIpoueaypa 3axucTy IMIVIOMHOI pO0OTH

3axXyCT AUIUIOMHOI pOoOOTH MOKE MPOBOAMTHCS SIK B YHIBEPCUTETI, Tak 1 Ha
HiMPUEMCTBAX, B YCTAHOBaX Ta OpraHizalisx pi3HUX (OpM BIACHOCTI, JJIS SIKUX
TeMaTUKa pOOOTH Ma€E HAYKOBO-TEOPETUYHY YU MPAKTUYHY LIIHHICTb.
3axXycT JUIUIOMHUX pOoOIT MPOBOAUTHCS Ha BiAKpuToMy 3acizanHi EK 3a yuacTti
HE MEHII Hi’XK MOJIOBHHH HOT0 CKJIATY.
[Topsimox 3axucTy IUIUDIOMHUX poOiT Bu3HaudaeThes «llomoxkeHHAM mpo
Oprasi3ailifo OCBITHBOTO MPOIIECY Y BUIUX HABYAIBHHUX 3aKJIa1ax).
o Ex3zamenartiiinoi komicii nepea 3axucrom MJIP mogatoTbest Taki JOKYMEHTH:
— JIOBiJKa JIEKaHATy MPO BUKOHAHHS CTYJEHTOM HaBYAJIBHOTO TUIAHY 1 OI[IHOK I10
TEOPETUYHUX JIUCHUITIIHAX, KYPCOBUX pOOOTax, MPaKTHUKAX;
— JWIIOMHA poOoTa y IBOX €K3EMIUISApax: MepIInuil — Ha marnepi, Ipyrui — OJHUM
CYIUTBHUM (Dail;ioM Ha €JeKTPOHHOMY HOCIT (EJIEKTpOHHA BEpCis TUTLIIOMHOT
poOOTH Mae OyTH 1IEHTUYHOIO TTANepoBiii);

— BIATYK HAYKOBOT'O KEPIBHUKA;
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— PpereH31s Ha JUTUIOMHY pOoOOTY.

3a HasBHOCTI TpadiyHUN MaTepiaja PO3BINIYEThCS Ha CHEIlaJbHUX CTEHIaX,
npe3eHTaliiHUN (aiilsl TOTYEThCS AJIs TOKa3y Ha MPOEKTOPI.

3anpollyoud 4eproBoro CTyJAEHTa 10 3axXucCTy, cekperap Ex3zamenariifHoi
KOMIC1i KOPOTKO MOBIJJOMJISIE MPUCYTHIX MPO 0CO0Y 3100yBaya, 1110 Oy/1e 3aXUIAaTUCS,
TeMy HOro JUIUIOMHOI poOOTH, MpI3BUINA KEPIBHHMKA 1 PELIEH3EHTa, CEepelHii Oai
CTYJIEHTa 32 BECh MEP10J] HABYAHHS B YHIBEPCUTET1 TOLIO.

TpuBagicTh 3aXHCTy OAHIET aTeCTaIIMHOI pOOOTH Ha 3J00YTTSI CTYIIEHS OCBITH
«Marictp» craHoBuTh He Outbine 20 xBuauMH, 3 skux A0 40 BiacoTKiB Mo:Ke
BiZIBOAMTHCA HA J0MOBiab 3700yBayda (7-8 xBuianH). 3HaYHA YAaCTHHA Yacy 3aXHUCTYy
BIJIBOJIUTHCS TUCKYCIT Ta MOMJIMBOCTI JUIsl IPUCYTHIX MTOCTABUTH IMUTAHHSA 37100yBayvy.

VY BUMNaIKy KOMIUIEKCHOT TUITIOMHOI pOOOTH 3aXUCT, SIK PABUIIO, MIIAHYETHCH 1
NpOBOAUTHCA Ha omHOMY 3acimaHHi EK, mpuuoMmy cTyneHTy, SIKUH 3aXWIIa€ThCs
NEepIINM, JOPYYA€ThCs JOMOBICTU SIK MPO 3arajibHy 4YacTUHY poOOTH, Tak 1 Mpo
IHAMBIAYaJIbHY YaCTUHY 31 30UTbIIEHHSAM (32 HEOOX1JHOCTI) yacy Ha JIOMOBiAb. Ycl
CTYJI€HTH, SIK1 BAKOHYBaJIX KoMIUieKCHY M/IP, moBuHH1 OyTH MOBHOO MIpOr0 0013HaH1
13 3araJpHOI0 YaCTUHOIO POOOTH 1 TOTOBI /IO 3allMTaHb WICHIB KOMICii HE TUTBKU 3
THAWBIIYaJbHOI, a ¥ 13 3arajgbHOl YaCTUHU POOOTH.

3n100yBady Hama€ThCsl MPAaBO B JOBUTHHIN (OpMi BHUCBITIMTH OCHOBHI i7€f,
OTpUMaHI pe3yJbTaTy Ta CTYMiHb BUKOHAHHS 3aBJaHHS 1 Hacammepe. Te, 10 3po0uB
0e3nocepeIHbO caM 3700yBay, 3 BUKOPUCTAHHSIM JIEMOHCTpAIIIfHOrO Marepiany —
Tabauik, rpadikiB, JiarpaM, CXeM Yd BIATOBITHUX clakiB. ['ojJ0BHE mMpU3HAYCHHS
JEMOHCTpPALIMHOrO0 MaTepialy — JIeTaJbHO 1 HAOYHO MPOLIIOCTPYBAaTH OCHOBHI
MOJIOXKEHHSI pOOOTH, TOMY HEOOX1IHO BUaCHO MOCUJIATUCS HAa BIAMOBIAHUI MaTepia,
aKIIEHTYBaTU Ha HbOMY yBary wieHiB EK.

Kparie n1omnoBiib He YUTATH 3 apKYILy, @ BABYUTH ii 1 PO3NOBICTH PO AUILIOMHY
po0OTy, IO CTaHe NOAATKOBMM IUTFOCOM B O4yax KoOMicCii. Ajie, HAa BCSK BHUMAJOK,

3100yBay MOBMHEH MaTH MUCHMOBUIA BapiaHT MPOMOBH i1 3axucty M/IP.
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Baxxi1uBo roBOpUTH BIEBHEHUM TOHOM, JMBUTHUCH B 04l ciiyxadyaM. He ciia
TOBOPUTH KOMICIT MPO CBOE XBUJIIOBAHHSA a00 MOKazyBaTH Woro ayautopii. Ilig vac
JIOTIOBI/Il HAJIEKUTh 3BEPTATUCS JO BCHOTO IIJATOTOBIECHOTO JEMOHCTPAIIHOrO
Marepiaiy, KOpOTKO MOSICHIOIOYHU HOTO 3MICT.

TumoBa cTpyKTypa AOMOBiAl i PO3MOALT Yacy MalOTh OYTH TAKUMHU:

1. Tloyatn npomMoBY HEOOXiAHO 31 3BEpHEHHsI 10 rojioBu Ek3ameHamiiHoi
koMmicii Ta 1i uneHiB. Hanmpuxman: «lllanosnuti 2on060 ma wWaHOBHI UleHu
Exsamenayitinoi komicii, Bawiil yeazi npononyemscs Ouniomua poboma Ha memy ...».
Y npomoi 10 MJIP 0060B’s3k0BO MOBUHHI OyTH BKa3zaHi aKTyaJIbHICTh poOOTH, ii
00’exT, penMeT, MeTa 1 3aBnanHg. O3BydeHHs y mpoieci 3axucty MJIP ii HoBu3HU
OyJie MO3UTUBHO OIliHeHO KoMmiciero (0,5-1 xB.).

2. laTu cThCcIuii aHaI3 ICHYIOUMX METO/IIB PO3B’A3aHHS MIOCTABICHUX Y POOOTI
3a/1ay Ta aHAJIOT'B ICHYIOUMX CHUCTEM 13 3a3HAYEHHSIM MepeBar 1 HEAOJIKIB, a TAKOX 3
ypaxyBaHHSM BITUM3HSHOIO M 3aKOpJOHHOrO 10cBiny. OOrpyHTYBaHHS BUOPaHOIo
LUISIXY pilleHb 1i€ei mpodaemu (1-3 xB.).

3. Cnemianbnaa yactuHa M/IP moBuHHA OyTH BUCBITJIEHA TaK, MO0 TIKPECTUTH
CaMOCTIMHY TBOPYICTh TUIIJIOMHHUKA, CYyTh BUKOHAHOT poOOTH, ii HOBU3HY (4-5 XB.).

4.Y BUCHOBKaxX HEOOX1THO JaTH CTUCIUHN BUKJIA]] PE3yIbTaTiB (K MO3UTHUBHHUX,
TakK 1 HETaTUBHUX), Kl OTPMMaHi B JUILUIOMHINA po0OoTi. BUCHOBKM MOBHMHHI MICTUTH
BIJIMOB/II Ha BCl NyHKTH 3aBAaHHs, sKi OyJM BHU3HA4YeHI HAa PO3pOOKYy, a TaKOXK
3a3HAYEHO CTYIIHb BIPOBAIKEHHS PO3POOKM Ta MEPCHEKTHBH ii MOJAIbIIOrO
po3Butky (0,5-1 xB.).

5. Hampukinmi pgonoBial HEOOXIJHO MOASKYBATH ayAUTOpli 3a yBary.
Hanpuknan: «/[akyro 3a ysacy» abo «/[onosiowb 3axinueno. /Kyt 3a ysazy».

[Ticns monosial wienn EK, mo € npucyTHIMH Ha 3aXHCTi, MOXYTh 33J1aBaTH
3100yBady MUTaHHS, Ha SKI BiH Ma€ BIAMOBICTH (IO3BOJISIIOTHCS NMUTAHHS W 3 OOKY
npucyTHIX Ha 3axucTi). [lutanHs MOXyTh OyTH TOB’si3aHI 3 TEMOK JUIUIOMHOI
po0OOTH, a MOXKYTh OyTH 3HAYHO MIMPIUIUMH, HDK TeMa POOOTH, OCKIJILKH 3aXHUCT Mae
Ha METi BUSBUTH HE TUIBKHM 3HAHHS 110 TeM1 JOCIIDKCHHS, ajie ¥ piBeHb 3arajibHOl

MiTOTOBKHU JUIIJIOMHUKA-BUITYCKHUKA 32 OOPaHOO CICIIAJIbHICTIO.
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[luTanHs momomararoTh Kpallle pO3KpUTH TepeBaru podoTH, TOMY HEOOXITHO
YBa)KHO BHUCITYXaTH KOXKHE 3alUTAHHS, YTOYHUTU NPU HEOOXITHOCTI HOro 3Ha4eHHs.
Ile nactb HeOOX1HUM 3amac yacy Jjisi OOMIpKYyBaHHS CBO€1 BiimoBial. Bianosinaouuy,
HEOOXI1JTHO TOTPUMYBATHUCS TUIBKHU CYTI MUTAHHSA, HE BIIXWISATUCS B JETaJl.

[Ticns BiANMOBIAEH HA 3alIUTAHHS CJIOBO MOXKE HaJaBaTHUCS KEPIBHUKOBI poOOTH,
AKUUI XapaKTepU3ye CTyAeHTa Ta Horo pooory. Ilicist BUCTYITy KEpIBHUKA 3aUUTYETHCS
BITYK KEpIBHUKA 1 PEIIEH3EHTa, HOr0 3ayBa)KEHHS 1 PEKOMEHJOBaHA OIlIHKA, MICIIsS
YOro HAMA€ThCS 3aKJIIOYHE CIIOBO JUIJIOMHHUKOBI, B SIKOMY BIH MOX€E BiJIITOBICTH Ha
3ayBa)K€HHS KEPIBHUKA Ta PEIEH3CHTA.

['onoBa EK npornonye 0a)katounM BUCIOBUTHCS PO BPaKEHHS BiJ AUILIOMHOI
poOoTHu, 1o 3axumiaerbcsi. Ha npomy mporenypa 3aXHUCTy IUIDIOMHOI POOOTH
3aKiHYy€eThes. XiJ 3aXucty ¢ikcyerbesa y nporokoni EK.

VYXBajeHHs pillleHHs B1IOYBa€eThCA B cCaMOMY KiHI[l, TOOTO MicCJis 3aBEPILICHHS
BUCTYIIB BCIX CTYJEHTIB, HaMIYEHUX LbOro JHA, Ha 3akpuromy 3acizanHi EK.
CryzneHTH Ta IPHUCYTHI Ha II€d Yac 3BUIBHAIOTH npuMminieHHs. ['onoBa EK oromnomrye
PE3yNbTaTH 3aXUCTY JUIUIOMHHX POOIT.

B pasi ycnimaoro 3axucty EK BUHOCUTS pillieHHS PO PUCBOEHHS BiITOBITHOT
KBaidikalii 3a CreriaabHICTIO, 3 Kol BimOyBcs 3axuct. Pimenns EK € octaTounum
i ockap:keHHI0 He migJsirae!

CryneHTH, K1 3aXUCTUIM JUIUIOMHY POOOTY 3 OIIIHKOK «BIAMIHHOY» 1 MarOTh
cepenHiit 6an He Hk4ue Bia 4,75 (3a BIACYTHOCTI 3a/IOBUIBHUX OI[IHOK), 3@ PIIIEHHSM

EK MoxyTh of1ep>kaTi AUIIOM 3 BiJI3HAKOIO.

JurmomHua po6oTa, aBTOp SKOi IPUITYCTUBCS IJIAriaTy, 3HIMAEThCS 3 PO3TJISIY
HE3JICKHO BiJI CTaIil MiATOTOBKHU O€3 MpaBa i HOBTOPHOT'O 3aXHUCTY.
HaykoBuii KepiBHMK wLi€i po0OTH TakoX SK i JAMIVIOMHHK Hece

NMepPCcoOHAJBLHY BilMOBIAAJBHICTB 32 IEpPEBIpKY poOOTH Ha MJiariar.
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Crynent, sikuii He BUKOHaB MJIP B ycTtaHoBieHudd TepMiH ab0 OTpUMaB
HE3a/IOBUIbHY OIIIHKY Ha 3aXMCTI1, BIAPAXOBYEThCS 3 YHIBEpCcUTETY. 3a pimeHHsIM EK
BIH MO)K€ MPEJCTABUTU JUIUIOMHY pOOOTY A0 MOBTOPHOI'O 3aXUCTY 3 A0poOKamu, abo
B3ATH JUIS PO3POOKH HOBY TEMY, IO OKPEMO 3aTBEpIKyeThcs Kadenporo. Momy
HAJA€ThCS MPABO MOBTOPHO 3axuuiatd M/IP Bpo1oBk TpbOX POKIB MICHs 3aKIHUEHHS
TEOPETUYHOr0 Kypcy HaBuaHHS. [lpu moBTOpHIM HeBramiit cmpobi 3axucty MJIP
JTUIIOMHUKY BHIAETHCS aKaJieMidHa JOBIJKAa BCTAHOBIICHOIO 3pa3Kka 0e3 MPHUCBOEHHS
KBaTidikarii.

Enextponni Bepcii 3axumenux MJIP 30epiratoTecst Ha BUITYCKOBUX Kadeapax
1 po3mimyoThesi Ha caiiti dakynerery. Kadenpa mae mpaBo BHUKOPHUCTOBYBATU
marepianu MJIP B ocBiTHBOMY mpolleci 3 MeTOo Horo mnosminimeHHs. [Ipu

BUKOPHUCTaHHI MaTepialiB IIUX PoOIT MOCUIAHHS HAa HUX € 000B’I3KOBUM.

6.9 OuinoBaHHs TUIIJIOMHOI PO0OTH

Pe3ynpTaTi 3axucTy IUIUIOMHHX poOIT obroBopiotoThesi EK Ha 3akputromy

3aclgaHHl.

VY 3aranpHOMY BUIAJIKy JUIUIOMHA Po0OTa, B SIKIM PO3KPUTO TEMY, 3/IHCHEHO
aHai3 neBHoi iHpopmarliitHoi Ta ctatuctudHoi bJl, chopmynroBaHO BHCHOBKHU 0e€3
HEOOX1THOTO 1X OOIPYHTYBAaHHS HE MOYKE OyTH OIlIHEHA BHIIE «3a/I0BLIHHOY.

Po6ota, B sKiii 3p00JIeHO BIACHY OIIHKY BUKOPHUCTAHUX JKEpPEJl, CaMOCTIMHO
IpOaHaII30BaHO MiAiOpaHuil MaTepian, 3po0JIeHO BUCHOBKH Ta CGHOPMYJILOBAHO
MPOIIO3HIIii, ajle BOHU HE € JOCTaTHbO apryMEHTOBaHUMH, MOXKE OYyTH OIL[IHEHa Ha
«100pey.

Pobora, B siKiil 3p00JieHO BIAcHy OLIHKY PI3HOMAHITHHUX JKEpEeN, 3p00JieHl
BJIACHI JIOCTI/DKEHHS 1 Ha X OCHOBI — apryMEHTOBaHI BHCHOBKH Ta OOTPYHTOBAHO
MIPOTIO3HUIIii, MOXeE OYTH OIIHEHA Ha «BIIMIHHO.

[Ipu ormiHIOBaHHI AWIUIOMHOT POOOTH BPAaXOBYIOTHCA BMIHHSA CTYJIEHTa-

JUITJIOMHHUKA:
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BU3HAYATH METY 1 3aBAaHHS pOOOTH (JTOCIIIKEHHS ), CKIIaIaTH IJIaH poOOTH;
BecTH Oi0iorpadiyHUN TMOMIYK 13 3aCTOCYBaHHSAM CY4YacHHUX 1H(opMamiitHux
TEXHOJOT1H;
OMpaIbOBYBAaTH OTPHUMAaHI JaHi, aHaJ13yBaTH 1 CHHTE3yBaTH iX Ha 0a3i BIIOMHX
JiTepaTypHUX JIKEPET,
oOpMIISITH pe3yJIbTaTH JOCIIKEHb BIJMIOBIIHO IO CYy4aCHUX BUMOT.

JleTanpHa OIlIHKA BUKOHAHHMX POOIT 3J1MCHIOETHCS Ha IMICTaBl 00’ €KTHUBHUX

KkpuTepiiB 3a 100-0anbHOIO HIKAJIOKO.

1)
2)
3)

4)
5)
6)

7)

8)
9)

1. I'0J1I0BHI MeTOAUYHI aClIEKTH POOOTH:

aKkTyalbHICTh 00paHoi Temu (1-10 6aiiB);

YITKICTh (DOPMYJIFOBAHHSI METH 1 TOJIOBHUX 3aBAaHb jgociiikeHHs (1-10 6aniB);
BIJIMOBIIHICT JIOT1YHOI TOOYIOBM IUIaHy pOOOTH TOCTABICHUM LIISAM 1
3aBaaHHsM (1-10 6amis);

AKICTh 1 ITMOMHA TEOPETUKO-METON0IOTTHHOr0 aHami3y npobsemu (1-10 6amiB);
SAKICTh KPUTUYHOTO OTJIAY JliTepaTypHux mxepen (1-10 6ami);

JOCTOBIpHUN aHaIi3 (aKTUYHMX MarepiajiB, HasBHICTh 1 IMEPEKOHJIUBICTH
y3araJlbHeHb 1 BACHOBKIB aHaiizy (1-20 6aiiB);

MIMOWHA MPAKTUYHOTO aHalli3y MPOOJIEMH 1 3aCTOCYBaHHS CYYaCHMX METOJIIB
JOCIIKEHHS, BUKOPUCTaHHS 1H(opManiiHux texnosnorii (1-20 6anis);
CTYMIHb CAMOCTIMHOCTI BUKOHAHHA TUILIOMHOI poOoTu (1-10 6amniB);
JOCTYIHICTh PO3YMIHHIO 1 JIOTIYHA TOCHTIIOBHICTh Y BUKJIQJICHHI TEKCTOBOI

YaCTUHH, sIKicHe oopmiieHHst pobotu (1-5 GaniB);

10) 3ayBa)K€HHS 1 MPOMO3UIILi, 1[0 MICTATHCS B PEIEH31i 1 BIATYKY HAYKOBOTO

kepiBHuKa (1-5 GamiB).

2. SIkicTh 3axucty podoru (1-20 Ganis):

11) yMiHHS CTHCIIO, IOCIIZOBHO 1 YITKO BHKJIACTH B JOIOBIAI CYTHICTH 1

PE3YIIbTATU ,Z[OCJIi,Z[}KGHH}I;

12) HasBHICTS i AKICTh JIEMOHCTpAIIHHOTO MaTepiany i 3axucty MJIP;

13) 3maTHICTH apryMEHTOBAHO 1 TIOCIIIJOBHO BiJICTOFOBATH CBOKO TOUKY 30DY;

14) sxicTh BiAMOBIAEH Ha MUTaHHS WieHiB Ex3aMmeHamiitHol KoMicii.



188

Kpurepii ominku qummioMHoi poboTu nmogaHi B Tabdi. 6.3.

Ta6muis 6.3 — OWiHKY 3aXUCTY JTUTLIOMHOI POOOTI

3a
[IKAJIO0

ECTS

3a

HAIllOHAJIbHOIO

IIKaJIOKO

3arajibHa
KUIBKICTH
OaJjiB

Kopotka xapakrepuctuka

BIIMIHHO (5)

90-100

PoGora Hammcana Ha OCHOBI OCOOHMCTHX
JoCTipkeHb 1 Oe3joraHHa y BHUKOHAHHI,
MICTHTh  CIIEMCHTH  HOBHU3HH,  Mae€
MIPaKTUYHE 1 HAYKOBE 3HAYEHHS; JOMOBIAb
€ JIOTTYHOIO 1 KOPOTKOIO, BIATYK 1 pEIeH31sI
MMO3UTHUBHI, BIAIIOBII HA 3alIMTAHHS YJICHIB
EK aprymenToBaH1, NEpeKOHIIUBI 1 JOT14HI.

myxke noope (4)

82-89

noope (4)

75-81

Tema poboTu po3kpuTa, ajge MarOTh MICIe
OKpeMmi HEIOJIKH HEMPUHITUTIOBOTO
Xapakrepy: poOoTa HOCUTh OIHUCOBHI
XapakTep, €JIEMEHTH HOBU3HM UITKO HE
BUCBITJICHI, HEIOCTaTHHO BUKOPHUCTaHI
iHpopMaIlifiHI ~ Marepiaid, HEMOBHOTa
MOCHUJIaHb Ha BUKOPUCTaHI1 JKepelia, MatoTh
MICLIE OKpEMI 3ayBa)K€HHS Yy BIATYKY Ta
penien3ii. JlomoBinp JIOTiYHA, BHKJIAJeHA
BUILHO, BIJIIOBII1 Ha 3anmuTaHHsg wicHIB EK
B OCHOBHOMY IIPaBHJIbHI 1 apTyMEHTOBAHI.

3a70BLIBHO (3)

68-74

noCcTaTHRO (3)

60-67

Tema poOOTH B OCHOBHOMY PO3KpHTa, ajie
MaloTh MiICII€ HEIOJIIKH 3MICTOBHOTO
XapakTepy: HEeUITKO c(hopMysibOBaHA MeTa
pobOTH,  TEOpPEeTHUYHUH  pO3ALT  Mae
BUPAXEHUM KOMIIUIATUBHUN XapakTep. He
Ha Bcl 3anutaHHs wieHiB EK orpumana
BiIMOB1Ib. € ICTOTHI 3ayBaXEeHHS 3
o opmIIeHHS POOOTH.

1-59

Heuitko cdopmynboBana mera poOOTH.
Po3ninun moraHo moB’si3aHI MK COO0O¥O.
AHaniTHYHa YacTHHA pPOOOTH BUKOHAHA
MTOBEPXHEBO, HETIOBHO, niepeBakae
KOMITUISITUBHA OMUCOBICTE. OdopMiieHHS
poboTtu BUKOHAHE 31 3HAYHUMU
nomMmwikamMu. JlomoBiges TpodyMTaHa  3a
FOTOBUM TEKCTOM. BiAIIOBIA1 HA 3anIUTaHHS
yiediB EK HeTrouHi yn HemoBHI. PerieHsig
Ha poOOTy HeraTuBHa a00 K 13 CYTTEBUMU
3ayBa)KEHHSIMHU.
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Ominka sKocTi oopMiIeHHs poOOTH BiJIOMBA€E CTYMiHb BOJIOAIHHS CTYJICHTOM
JITEpaTypHOI® MOBOK 1 TpOoQeciiHO TEePMIHOJOTI€K, BMIHHS  JIOT14HO,
apryMEHTOBaHO BHKJIAQJaTH  pe3ydbTaTH JOCHIIKEHb 1 PO3po0OK, BIAJIO
BUKOPUCTOBYBaTH rpaiuHuii MaTepia. BpaxoByeTbcsi TakoX JOTPUMaHHS
CTaHAAPTIB Ta METOAUYHUX PEKOMEHAALIN 11040 OPOPMIIEHHS JUIIIOMHOI POOOTH.

[Ipe3eHTanis poOOTH XapaKTepU3ye BMIHHS CTYAEHTa CTHUCIO, 3MICTOBHO,
MEPEKOHJIMBO 1 HATJISITHO JIGMOHCTPYBATH OCHOBHI PE3yJIbTaTH POOOTH, BIATIOBINATH
Ha TIOCTaBJEHI B XOJl 3aXUCTy 3alHUTAaHHSA, a TAKOX Ha 3ayBa)KCHHS HAayKOBOT'O
KEepIBHUKA 1 pEIICH3EHTA.

VY Bunajakax, konu 3axuct MJIP Bu3Haerbcs HezanoBuibHUM, EK BcTaHoBIIOE
Y1 MOXE CTYJICHT M0JIaT Ha TTOBTOPHUMN 3aXUCT Ty caMy poOOTY 3 10OIPALFOBAHHSIM,
YH BiH MOBWHEH OIPAIIOBATH HOBY TEMY, BU3HAUYEHY BHUITYCKOBOIO Kademporo.

[ToBTOpHUIA 3axuct M/IP 3 METOIO MIABUIIEHHS OL[IHKHA HE JO3BOJISIETHCS.

Ha3Ba temu 3axuiieHoi poOOTH Ta OTpUMaHa OI[IHKA 3aHOCSATHCS B 3aJIKOBY
KHIKKY 1 B BUIMCKY 3 €K3aMEHAl[liHUX B1IOMOCTEH (BKJIAaaWIl), MPUKIAAEHY A0
JUTUIOMA TIPO 3aKIHYEHHS YHIBEPCUTETY.

[Ticnst 3axucTy IUIIIOMHA poOOTa HA 3M00YTTSI OCBITHBOT'O CTYIICHS «MAaricTp»
30epiraeTbesi B yHiBepcuTeTl (Ha kadenpi adbo B apXiBi yHIBEPCUTETY) SK JOKYMEHT

CYBOpPOT 3BITHOCTI ¥ CTYJICHTY HE MTOBEPTAETHC.
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7 O®OPMJIEHHS JTUIIJIOMHOI POBOTH

7.1 3arajibHi BUMOTH

3aranpHi BAMOTH 10 CTPYKTYPHU, BUKIIAJIEHHS 1 0OPMIIEHHS TUILTIOMHOT pOOOTH
po3pobiieni Ha miacTaBi JepxkaBaux cranaaptiB Ykpainu (JJCTY): ICTY 3659 3008-
2015, ACTY 8302:2015, TOCT 2.105-95, TOCT 7.32-2001 [1-4].

3 ornsgy Ha BUMOTM HOPMATHUBHUX JIOKYMEHTIB HEOOXIHO HEYXUIbHO
JOTPUMYBATHUCS TIOPSAKY MOJAAHHS OKPEMHUX BHJIIB TEKCTOBOTO MaTtepiany, TaOJuIlb,
dbopmys Ta UTIOCTpAIliil, BITOMOCTEHN MPO JIXKepesa, BKIKOYEHI JO CITUCKY TOIIO.

VY naHuX METONMYHUX PEKOMEH/IAIlIsIX BUKOPUCTaHI TaKi CTAaHIAPTH:

— JACTY TOCT 7.1 — 2006 bibmiorpadiunuii 3anuc. bidmiorpadgiunuii omnuc.
3aranbHi BUMOTH Ta MpaBUjia CKJIaJaHHS;
— JACTY 7.80 — 2007 Cucrema crangaprtiB 3 iH(popmanii, 010J10T€4HOI Ta

BUJIABHUYOI CIIPABH;

— JACTY 8302:2015 BIBJIIOTPA®IUHE TMTOCUJIAHHS. 3aranpHi mOI0XKEHHS

Ta TIPaBWJIA CKJIA/IaHHS,

— T'OCT 7.82 2001 bibmiorpadiunuii 3anuc. bibmiorpadiuanii onuc eneKTPOHHUX
pecypcis.
— JICTY 1.15:2015 TlpaBwia po3poOieHHS, BHUKJIAJaHHA Ta O(QOpMIICHHS

HaIllOHAJIbHUX HOPMATUBHUX JTOKYMEHTIB.

TexkcT nUIIIOMHOI POOOTH TOJAOTh Yy BUTIISAL CIEIiaIbHO MiJATOTOBIECHOTO
PYKOIIUCY y TBEPAI MamiTypiIii.

JumioMmHy poOOTy JAPYKYIOTh MAIIMHHUM CIIOCOOOM (32  JIOTIOMOTOIO
KOMIT F0T€pa) Ha OJIHINA CTOPOHI apKyIy Oimoro nanepy dopmary A4 (210x297 mm) 1o
TPUILSATH PAJIKIB Ha CTOPIHLII Ta BUPIBHIOIOTH «I10 IIUPHUHI».

3aranpHuil 00car MJIP Ha 3100yTTS OCBITHBOTO CTYNEHS «MaricTp» MOBUHEH
cranoButu 70-100 apkymiB (y ToMy 4Hcii Tabnuili, cxemMu, Tpadiku, AiarpaMu TOIIO),

0e3 ypaxyBaHHS TOAATKIB.
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Jiis nanucanas MJIP BuKopucToBYIOTH mpudT Tekcty — Times New Roman;
po3Mip mpudTy (Kerib, BAMIPIOETHCS B MyHKTax) — 14 MT; MDKPSAIKOBUN 1HTEpBATI —
1,5 (intepminbsik, 21 nynktiB). Hanpuknan, 10 nyukriB — e 3,53 mm, 12 nyHKTIB —
4,23 mmM, 14 nyHKTIB — 4,94 MM.

TexkcT poOOTH HEOOXITHO NPYKYBATH, 3ATUIIIAI0YHA OEPETH TAaKUX PO3MIpIB: JIiBE
— 25 MM, npase — 15 MM, BepxHe — 20 MM, HIKHE — 20 MM.

[pudt apyKy MOBUHEH OyTH YITKUM, HIUIBHICTh TEKCTY — OJHAKOBOIO. TEKCT
MJIP He mNpuHHATO TEpEeBaHTAXyBaTH MapKepaMH, SKI BUKOPHUCTOBYIOTHCS IS
BUJIJICHHSI €JIEMEHTIB CIIUCKY, KyYPCUBOM, THITUMU MIPUPTAMH.

VY nuruioMHiNA poOOTI Npi3BUILA Ta 1HIIIATH, OJUHUII BUMIPY, PU BKa31BIIl JaT
HEOOX1IHO BIJOKPEMJIIOBATU HEPO3PUBHUMHU MpodOinamMu. Hepo3puBHi mpobiIu
CTaBIIATHCS 3a JOIMOMOI'OK) OJTHOYACHOI'O0 HATUCKaHHS Ha kiapiatypi kiasim Ctrl +
Shift + Space bar (npo6in). Hepo3puBHi npoOuin B pekuMi HEIPYKOBAaHUX 3HAKIB
300paXyIOThCS Y BUTTISAI MaJIEHBKOTO KPYyXKedKa «°».

OxkpeMl TNOMUJIKHA, ONUCKH, rpaiyHi Ta IHIII HETOYHOCTI MPHUITYCKAETHCS
BUIIPABJIATH TiAuMIIeHHsaM abo 3adapOyBaHHsSM 011010 (hapObOI0 32 JOMOMOTOIO
KOPEKTOpa Ta HAHECEHHSIM Ha T€ YK CaMe MiCIle BUIIPABICHOTO 300payKEHHS Bl PYKH,
ayie He OUIbIE TPHOX BUIPABJICHb HA CTOPIHII. BHmcyBaTu B TEKCT OKpeMi CIIOBa,
dbopMyiH, YMOBHI TTO3HAYKH MOXHA TUTBKH YOPHUMH YOPHUIAMH, YOPHOIO MACTOIO
a00 TYIIIIIIO.

[Ipi3BuiLa, HA3BU 3aKJIaJlIB, OpraHizalliii, pipM Ta 1HIII BJACHI HAa3BU B TEKCTI
JTUTIIIOMHOT pOOOTH HABOJSATH MOBOKO OpHTriHANTY. JlOMyCKaeThbCsl TPaHCIITEPYyBaTH
BJIACHI HA3BU 1 HABOJUTH HA3BW OpTaHi3ailiil B Mepekiiajii Ha MOBY 3BITY, JOJAI04U
(mpu mepiiif 3rajill) OpUriHajJbHy Ha3BY.

Beci minii, mitepu, uudpu 1 3HaKU NOBUHHI OYTH OAHAKOBO YOPHUMU BIPOAOBXK
YCbOT'O JOKYMEHTY.

Bincryn y a63anax moBuHEH OyTH OJHAKOBHM BIPOIOBX YCHOTO TEKCTY 1
AopiBHIOBAaTH I’ siTH 3HaKam (1,25 cm).

OKpIM YITKOTO JOTPUMAHHS OMUCAHUX BHUIIE HOPM OhOpMIIEHHS pOOOTH, CIIIJT

TAKOX JOTPUMYBATUCSA TAKUX 3araJlbHUX ITPaBUJI O(bOpMJ'IeHHSI TEKCTIB:
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— He JIONYCKAEThCSA HASABHICTh Yy TEKCT1 MOABIMHMX IMPOOUTIB, MPOOLIIB Mepes
MOYATKOM Ta Ticis ab3aily, MpoOUTiB mepes 3HaKaMy MyHKTYyallli (Kparkamu,
KOMaMHU, ABOKPANKaMHU TOIIO);

— B yCbOMY TEKCTi pOOOTH BHKOPHCTOBYIOTHCS OJHAKOBI THUIU MapKepiB s
MapKOBAaHUX CIMCKIB, TMPUYOMY JOMYCKAEThCS BXKUBAHHS JIUIIE TaKUX
MapKepiB: «—», «a)» «1.», «1)» (0e3 nanok);

— B YChOMY TEKCTi pOOOTH BUKOPUCTOBYIOTHCSI OJTHAKOBI TUIIH JIATIOK: «IMEeKCm;

— CTWIb «HAMIBXHUPHUI» Yy TEKCTI 3aCTOCOBYEThCA JHILIE MpU O(QOpMIEHHI
3aroJIOBKiB PO3/1IiB, MAPO3AUTIB Ta MYHKTIB POOOTH, a TAKOXK JJIS MO3HAYEHHS
3aroJIoBKiB €JIEMEHTIB BCTyNy («AKTyaJbHICTh poboTHM», «Mera 1 3amaul
pOo3po0KKu» TOIIO). sl IHIIMX 111€i BiIH HE BUKOPUCTOBYETHCS;

— HE IPUITYCKAETHCS BUKOPUCTAHHS KOJIHOPOBOTO MIPUPTY;

— CTWJIb «KYPCHBY» Y TEKCTI MOXE BUKOPHCTOBYBATHCH JIJIsl TO3HAUYCHHST OKPEMHX
(parMeHTIB TEKCTY, Ha SIKI aBTOp XO4e€ 3BEpHYTH yBary. KypcUBOM MOXKYyTb
opopmiioBaTUCs  e€leMeHTH (OopMynuM B  TEKCTi, [Js OJHO3HAYHOTO
TpakTyBaHHs. Hanpuxman, ¢popmymna C=4+B. Y TeKcTi Wae po3’sICHEHHS, IO
take A, B 1 C, Toni iX BUAUISIIOTh KYPCUBOM ISl HAOUHOCTI,

— CTHWIb «HIJAKPECIICHHI» y TEKCT1 HE BUKOPUCTOBYETHCHA.

7.2 BUMOru 10 MOBH i CTHJII0 HATIMCAHHSA PO0OTH

[TosicHIOBaJIbHA 3alMCKa Ta JEMOHCTPALIIMHHUI MaTepiall MIOBUHHI BUKOHYBATHUCS
JIEp>KaBHOIO MOBOIO.

[Tepen nmammcamasm MJIP HeoOXimHO perenbHO OOMIpKYBaTH ii 3MICT Ta
pyOpuKailito, BiibOpaTu 1II0OCTpAaTUBHUAN MaTepiai, CTBOPUTH IUGPOB1 TaOIHIIL.

HaiiBaxxnuBiiia BUMOTa 10 JUIJIOMHUX POOIT — MparHeHHsI A0 JJAKOHIYHOCTI Ta
TOYHOCTI (QopMmyntoBaHb. He pexoMeHIyeTbcs BKMBATH BUPA3U-LIITAMIIA, BECTH
BUKJIAJ] B1/I IEPIIIOT 0COOU («s BBAXKAIOY, «S1 yMAIOY, 51 MPOMOHYI0», «MEH1 31a€ThCSI,

«Ha MOIO TYMKY» TOIIO).
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[IIo6 yHUKHYTHM CyO’€KTMBHHMX CYIKE€Hb 1 30CEpEIUTH OCHOBHY YBary Ha
IpeIMeTi BUCIOBIIOBAHHSA, Yy TEKCTI 3aCTOCOBYIOTh MEPEBAKHO BUKJIAJ BiJ TPEThOI
ocobu («aemop pexomendyey») abo BIJ MHOXKUHU TIEPIIOL 0COOU («Ha Hauty OyMKy»,
«3azHavyaemo, wjo»), To0To Ha Bamry 1 kepiBHUKA. YacTO BUKOPUCTOBYIOTh O€31MEHHY
dbopmy nomaui iHdopmartii («ax 6y10 ckazarnoy).

[Tpu 3ragyBaHH1 B TEKCTI MPI3BUL] YYEHUX-AOCIIHUKIB 1HIIIAIH, K IPABUIIO,
cTaBisAThCA mepen npizBuieM (X. M. [ewiten, a ve Jleiren X. M., Ak 11e TpUAHATO y
CIIUCKaX BUKOPUCTAHUX JIKEPE).

He MoxHa HaOupaTu B pi3HUX PAAKaX MPI3BHUINA Ta 1HIIIATN 0 HUX, a TAKOXK
BIJIJIIJISATA OJWH 1HIIIAJI BiJ] 1HIIIOTO MIPH TIEPEX0/Ii Ha IPYTUM PSJIOK.

Uucna, mo xapakTepu3yrThb KIUIBKICTb 1 HE MawTh IpU CcOO1 OJUHHILL
BUMIPIOBaHHS, BiJ 1 10 9 y TEKCTI MPUHHATO 3aMIMCyBaTH CIOBaMH. TOOTO MPaBUIIBHO
MUCATH — «Pe3Yabmamiu mpbox O0CHIOHCEHbY, & HE — «pe3yIbmamu 3 00CIOHCEHbY.
Ause 6arato3HayHi KUJIBKICHI YUC/a NUITYTh HU(PpamMu, HANpUKIaI, «pesyiomamu 12
00Cni0HCcensby TOLO.

[TopsakoBi ogHO3HAYHI Ta OaraTo3HaYHI YUCIIBHUKH KpAIlle IHCATH CIIOBAMH,
HANIPUKIIAZ: «.. HA Opyey 000y», «... nosmopiosanu mpu pazu» Tomo. llopsakosi
HOMepa 3’13/11B, KOHTpeciB, KOHGEPEHIliH Kpallle HaBOJUTH PUMCHKUMHU LU(paMu.
OnHO3HAYHI TTOPSIAKOB1 YUCTIBHUKY TT1]] Yac TIEPEIiKy MOYKHA HABOJIUTHU ITUppaMu: «4,
5, 6 sapianm 0ocniddicenby, ad0 «Yio 3anedHcHicmb 8i000pasCcaoms piHAHHA 2 ma 3I».

[TopsiAkoB1 YMCIIIBHUKH, IO MO3HA4Y€HI apaOCbKUMH IudpaMu, TIpH 3amuci
HIiCJsl PUCKM MUIIYTh TaK: OJHY OCTaHHIO JITEPY, AKIIO BOHU 3aKIHYYIOThCS Ha
TOJIOCHY (KpIM «O» Ta «y») a00 Ha MPUTOJIOCHY; JIB1 JITEPHU, SKILO BOHH 3aKIHUYIOThCS
Ha MPUTOJIOCHY Ta TOJIOCHY «0» Ta «y». Hampuknan, 3-s1 nexana (a He 3-Ts nekana),
15-i1 nens (a e 15-tuit nensn), 10-ro kiacy (a ve 10-o0 knacy), y 7-My psaky (a ve 'y 7-
Y PAAKY).

Byap-siki KibKICHI YUCIIBHUKUA MHUIIYTh IU(PpaMH, SKIIO MICIS HUX CTOSThH
OJIMHMII BUMIPY: «5 I», «25 Mi», «3 cM» Toro. YUCTIBHUKH Y CKJIaJll MPUKMETHHKIB
MUIITYTh 3aBXKAH Iudpamu: «8 KoMroHeHTHay. [1pu BimoOpaxkeHH1 B1ICOTKIB MOXKIIUBO

HanMcaHHs 5K «15 — BiICOTKOBUM po3unH» Tak 1 «15% po3uuny».
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3naku rpaayca (°), xBuiuHH ('), cexkynau ("), Bigcorka (%) BiA momepeaHix
Yyuces He MaloTh OyTH BiJOKpEMJIEHI ITPOITYCKOM, a BiJl OJAJIBIINX YUCE MAIOTh OyTH
BiJOKpemiieHi npomyckom (10° 15").
[Haexcu 1 MOKa3HUKU MIXK COOOIO 1 Bij MOMEPEHIX 1 MOJAIbIINX E€JIEMEHTIB
Habopy HE MaroTh OyTH posaineni npomyckom (H20, M%/c)
TekceT TUIIOMHOT POOOTH CITiJI CTAPAHHO BUYMTATH Ta EPEBIPUTH HA HASBHICTD

IIOMHMIIOK.

7.3 Bumoru 10 Hymepaumii

7.3.1 Hymepaiiist CTOPiHOK IUIIJIOMHOL po00TH

Cropiaku MJIP HymepyroTh HacKpi3HO apaOChKUMH HU(paMu, OXOILTIOIYH
nonatku. Homep cTOpiHKM MPOCTaBIISAIOTH PAaBOPYY Y BEPXHbOMY KYT1 CTOPIHKHU 0€3
Kparnku B KIHIII.

TuTynpHUNA apKyll BXOAUThH JO 3arajbHOi Hymepalii cTopiHOK 3BiTy. Homep
CTOPIHKHM Ha TUTYJIBHOMY apKyIlll HE MPOCTABIISIIOTh. Jlani WIyTh CTOPIHKY 3aBJaHHS
1 aHOTaIlll (B 3arajJpHy HyMepalilo poOOTH BOHU HE BXOJATH), IEPENIIK CKOPOUYEHb Ta
YMOBHUX II03HAYCHb (SKIIO B HUX € HEOOXIJHICTH), CTOPIHKH 3MicTy. HacTtymna
MOPSJIKOBA HyMepallis CTOPIHOK MOYNHAETHCS 31 3MICTY.

CTOpiHKHM, Ha SAKUX PO3MIMIEHO PUCYHKH ¥ TaOIHIl, OXOIUTIOIOTH 3arajibHOIO

HYMepalli€l0 CTOPIHOK pOOOTH.

7.3.2 Hymepauist po3aijiiB, migpo3aijiB, MyHKTIB, MNiAMYHKTIB

Texcr ocHoBHOT yacTuHU MJIP moauistoTh Ha PO3AUIH, TIAPO3UTH, TyHKTH Ta

HiAMYHKTH, SIKI CJI17] HyMepyBaTH apaOCcbkumu IudpamMu 6€3 Kparku B KIHIII.
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Taki cTpykTypHi yactuHu podotH, K «AHOTAILA», «3MICT», «ITIEPEJIIK
YMOBHHUX CKOPOYEHbY, «BCTVYIIy, «BUCHOBKMN, «CIIMCOK
BUKOPUCTAHUX KEPEJI», « IOAATKW» HE MatOTh MOPSAAKOBOTO HOMEPY, a iX
Ha3BU (HAMIBXUPHUM MIPU(PTOM) € 3arojloBKaMU CTPYKTYPHUX €JIEMEHTIB, SKI
JIPYKYIOTh THM K€ KErJIeM, ajie BETUKUMH (IPONMCHUMHU) JIITEPAMU 1 BUPIBHIOIOTH 110
LEHTPY CTOpIHKH. Bcl apkyinl, Ha SKUMX PO3MIlIEH] 3rajjaHl CTPYKTYpHI YaCTHHH,
HYMEPYIOTh 3BUYafHUM YHMHOM.

Pozainn MJIP nmoBuHHI MaTH OPSAIKOBY HyMEpaIlito B MeXax BCi€l TUILTOMHOL
po0OOTH Ta MO3HAYATHUCS apaOChbKUMHU U pamMu 0€3 Kpanku B KiHITI.

3arosioBKM po3AuNB Tpeda JIPyKyBaTH BEIUKUMH JIITEPAMU HAMIBXKUPHUM
mpudToM, HE MIAKPECTIOYH, 0€3 KpalKd B KIHI[, 1 BUPIBHIOBATH MO IIEHTPY
cTopinku. [lepeHeceHHs ciiB y 3arojoBKY PO3AiTiB, MiIPO3/LIIB HE 103BOJISIETHCS.

KoxHuil po3aun poOOTH €l MOYMHATH 3 HOBOI CTOPIHKH. Y pasl MiIpo3A1IiB,
MYHKTY Y4 MIJIYHKTY bOTO pOOUTH HE CIIA.

Jns po3aimiB, MAPO3AUNIB 1 MYHKTIB HAsBHICTH 3arojioBka 0OOB’SI3KOBA.
[TiamyHKTH MOXKYTh MaTH 3ar0JIOBKH.

3aro0BKM MAPO3/UTIB, MyHKTIB 1 MAMYHKTIB (IKIIO BOHU €) CJiJ MMOYUHATH 3
ab3aItHoOro BIACTYIY 1 IPYKYyBaTH MaJICHbKUMU JIITEpaMH, KpIM IMEPIIOi BEIUKOi, 6e3
Kpamnku B KiHII, HamiBkupHUM pudrom. Homep miapo3niny ckiianaeTbes 3 HOMEpa
PO3/LTY 1 MOPSAAKOBOTO HOMEpPA MAPO3/LTY, MIXK SKUMH CTAaBJISITh KPaIKy.

[Ticns HomMepy po3auTy, miipo3aAlly (IYHKTY, MIAMYHKTY) Kpanka HE CTaBUTHCA.
Hamnpuknan: «2.3» (Tpetit miapo3aun apyroro po3ainy). [oTim y Tomy K psaxy e
3aroJI0BOK MiApo3ainy. [liTnyHKTH HyMepyIoTh y MeXaX KOKHOTO MyHKTY 3a TaKUMU
K npaBwiamu. [licis HoMepa MiAMYHKTY KPanKy HE CTaBJISTh.

SK1110 3arojoBOK po3July, MIAPO3ALTY, MYHKTY a00 MIANYHKTY CKIaJa€ThCes 3
IBOX 200 OLIBIIE PEUCHB, IX PO3IUISIOTH KPAMKOIO.

Bimcranp Mk 3arojoBKOM, NPUMITKOIO, MPUKIAAOM 1 TMOJAIBIIMM a0o
MOTIEPEIHIM TEKCTOM Mae OyTHM HE MEHIIe HDK JBa MDKPSJAKOBUX IHTEPBAIH
(28 mynkTiB). Binctanp MiXk psiIKaMy 3aroJioBKa, a TAKOX MK JBOMa 3aroJIOBKaMu

IpPUIMarOTh Takoro, K y TekcTi MITI.
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He nmo3BoiieHO po3MilllyBaTH Ha3BY PO3IiTY, MiAPO3ALTY, a TaKOXK MyHKTY U
HiAMYHKTY HA OCTAaHHHOMY DSIIKY CTOPIHKH, a TaKOXK MiJKPECTIOBAaTH 3aroJiOBKH,
CKOpOYYBaTH Ta MEPEHOCUTH B HUX CJIOBA.
Akmo po3ain abo MAPO3AUT CKIAJAETHCS 3 OJHOIO0 MYHKTY, a00 IYHKT
CKIIQJIAETHCS 3 OJTHOTO MIAMYHKTY, HOTO HE HyMEPYIOTh.
[locunanHg B TEKCTI Ha po3auid (MiIPO3/1LJIM) BHUKOHYETHCS 3a (HOpPMOIO:

«...HaBeJeHO B po3aim 3 (migpo3aiii 3.2)».

7.4 Pucynku

Yeci rpadiuni marepianu MJIP (ecki3u, giarpamu, rpadiku, cxemu, dhotorpadii,
PUCYHKH TOIIO) TMOBHHHI MaTW OJHAKOBHMA Mianmuc «PucyHok». Lmroctparmii cimin
PO3MIIIYBATH 10 IIEHTPY Oe3MmocepeAHBO MICIsA TEKCTY, JIe BOHH 3raJyl0ThCs BIIEpIIIE,
a00 sKHaANOIMXKYe 10 HhOTO HAa HACTYIHINA CTOpIHIII, a 3a MOTpedu — B JoJaTKax 10
M/IP. Ha Bci pucyHKH MaroTh OyTH IMMOCHJIAHHS B JMIUIOMHIN poGoTi. Hymeparris
PUCYHKIB Ma€ OyTH 3TiJTHO 3 PO3/IIJIaMHU.

SKI0 PUCYHKHM CTBOPEHI HE aBTOPOM JUIUIOMHOI poOOTH, HEOOXIJTHO MpH iX
MOJaHH1 JOTPUMYBATHUCh BHUMOTI YMHHOTO 3aKOHOAABCTBA MPO aBTOPCHKI MpaBa —
BKa3aTH BUKOPUCTOBYBAHE JKEPEO.

Howmep 1 Ha3By po3TalIOBYIOTH M1l TpadiyHUM MaTepiaioM, HAOUPAIOTh TUM e
mpudTOM, 110 1 PELITY TEKCTY, BUPIBHIOIOTH «I10 IIEHTPY» 0€3 BUKOPUCTAHHS BIACTYITY
MIEPIIIOTO PSAAKA 3 OAUHAPHUM MIKPSJIKOBHM 1HTEPBAJIOM.

JNCTY 3659 3008-2015 nmpomnoHytoTh Takui 3anuc iroctpari [1]:

Pucynox nomep — HasBa imrocTparrii
Hanpukian, «Pucynok 3.1 — Cxema po3MILIEHHS
[mrocTpaltiis mo3HavaeTbes cIOBOM «PUCYHOK», IK€ pa30M 3 HOMEPOM 1 Ha3BOIO

UTFOCTpaIllii pO3MIIIYIOTh 10 IIEHTPY MICH MOSCHIOBAIBLHUX JaHUX.
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Pucynku HeoOXigHO HymepyBaTh apaOCbKUMHU HHUPpaMH B MeXaX KOXKHOTO
pO3AlLy, IPU I[LOMY HOMEp PUCYHKA CKJIAIA€ThCS 3 HOMEPA PO3JLTY Ta MOPSAIKOBOrO
HOMEpa pPHUCYHKa B IIbOMY pO3JUTi, SIKI BIAOKPEMIIIOIOTH KpAaIKOI, HAIpHKIal,
«PucyHok 3.2» — apyruil pucyHoK TpeTboro po3aury. Kpamka B KiHII Ha3BH He
CTaBUTHCS KPIM BHIIAJKIB, KOJM HAsSBHICTh Kpamkd OOYMOBJIEHa CKOPOYECHHAM abo
oIuHUIIMUA BUMIpy. Homep mrocTpaltii BIAAUISIETBCS Bij 11 HA3BU PUCKOIO (—, TUPE).

[Tpuknan Ha3BH UTIOCTpAIllli HABEIEHO HUKYE:

Pucynok 6.1 — O0csr KOHTpaKTIB 3 MIHHUMU Hanepamu 3a nepiog 2016-2017 p.p.

He cnixg 3axoruioBaTtucs HAAJWIIKOM HAIUCIB HAa CaMOMY PHUCYHKY — iX
KUTBKICTh MYCUTh OyTHM MiHIManbHOIO. Halikpane 3amicTh HAmuCiB Ha PUCYHKY
HABOJUTHU YMOBHI Mo3Hauku (OykBu a0o 1udpu), Kl MOTIM MOSCHIOBATH y MIAMUCY
i pPUCYHKOM (MiAPUCYHKOBUM MiAMKC) a00 B TEKCTI, 110 Mae caigoM. [ligpucyHkoBuii
mianuc (ekcrutikaris, yar. explicatio — mosicHeHHs) Oyay€eThCs TakK: JETaji CIOKETY
(YMOBHI TIO3HAYKH) TIO3HAYaOTh UuppamMu (Jrirepamu adbo rpadiYyHUMUA CUMBOJIAMHU),
AKI BUHOCATH Yy MIANHC, CYNPOBO/KYIOUM iX TEKCTOM Iiepel HA3BOK PHUCYHKA.
Hanpuxknan:

1 — xomm’toTep; 2 — AaHi; 3 — TOKYMEHT; 4 — IucInIei; 5 — mporiec
Pucynok 3 — I'padiuni mo3Hauku OCHOBHUX OJIOKIB aJTrOPUTMIB

PrcyHOK B1IOKpEMITIOETHCS BIJl MONEPETHBOIO Ta HACTYITHOI'O TEKCTY BUIBHUM
PSAIKOM, Ta BAKOHYIOTH Ha OJTHIM CTOPIHII apKyma. SKIo BiH HEe BMIITYETHCS HA OAHIN
CTOpIHIII, HOr0 MO>KHa MEPEHOCUTH HA HACTYIIHI CTOPIHKH. Y TakOMy pa3l Ha3BYy
pUCYHKA 3a3HayalOTh JIMIIEC Ha TEPIIiA CTOPIHIN, TMOSCHIOBAJIbHI JaHI — Ha THX
CTOpIHKaX, IKMX BOHU CTOCYIOThCS, 1 M1l HUMH JIPYKYIOTh:

«PucyHoxk _ ,apkym ___ ».

Ha Bci pucyHku mMaroTh O0yTy nmocuiiaHHs 32 (OPMOIO: « ... K 1I€ BUAHO 3 PUC.
3.1», 2060 «... sIK 1Ie MOKa3aHO Ha PUCYHKY 3.1», a00 « ... Ha puc. 3.1 — 3.5», abo «...
BIIMOBIAHO 710 puc. 3», ab0 B ayxKax 1o Tekcty (puc. 3.6). [locunanHs Ha paHiiie

HaBEJICHUI PUCYHOK JAIOTh 32 CKOPOYCHUM CIIOBOM «IUBHUCH» (IUB. puc. 1.2).
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Sk nmpaBuiio, JAesika YaCTHHA LIIOCTPATUBHOIO MaTepiaiay B poOOTI HABOJIUTHCS
y BUTIIsIA1 TpadikiB. BoHU MOBUHHI MaTH OC1 KOOPAMHAT 3 MO3HAYCHHSM BEIUYMH, SIKi
Ha HUX B11OOPAKYIOTHCS.

Sxmo rpadik Mae eKCHepHUMEHTAJIbHI TOYKH, TO HPHU BEIUKIM HACHUYEHOCTI
rpadika eKCrepruMEeHTaIbHIMH TOYKaMH, [0 HaJeXaTh PI3HUM KPUBUM, HalKpaiie
BUKOPHUCTOBYBATH pi3HYy (QopMy i BiTOOpaKeHHS TOYOK, SKI HaJeXaTh PI3HUM
EKCIIEPUMEHTAIbHUM KPUBUM (KPYTJIi, TPUKYTHI TOIIO), Ta PI3HUMN KOJip abo pi3HY

bakTypy OTpUMaHHUX KPUBHX (TIPSIMUX).

7.5 Taoauui

Jlnis 3py4HOCTI BUKJIQJAaHHSA TEKCTY AWUIUIOMHOI poOoTH 1udpoBi AaHi Ciix
opopmirroBatH 'y BUTIIsAL Tabmuib. JpykyBatu Tabmmmi moxkHa 12 a6o 10 keriewm,
NPUITYCKAETHCS BUKOPUCTAHHS OAMHAPHOT'O0 MDKPSAIKOBOrO 1HTEpBaity. Tabnuiil, sKi
MICTSITh MEHIITUH KETJIb, BUHOCSTH Y JTOJIATKH.

["'opuzoHTaNBHI 1 BEpTUKAJIBHI JI1HI, III0 PO3MEXKOBYIOTH PSAKU TAOJIMII, MOXKHA
HE HaBOJWTH, SIKIIIO 11€ HE YCKIIAQAHIOE KOPUCTYBAHHS TAOJIHIICIO.

Tabnuil He MOBUHHI BUCTYNATH 3a MOJS OCHOBHOro Tekcry. Ha3By Tabmuii
JIPYKYIOTh 3 BEJIUKOI JITEpPU 1 PO3MIIIYIOTh HaJ TaOIUIEIO 3 a03alHOr0 BiICTYILY.
Hasa mictuth: cnoBo «Tabnuis», HoMep apabCcbKuMu Ludpamu, pucky (—, Tupe),
Ha3BY (3 BEJIMKOI JIITEPH), OAUHUIN BUMIPY (SKIO BUHH €IMHI JJIS BCIX TTOKA3HUKIB
tabymini). Kpamnka B KiHIll Ha3BU HE CTAaBUTHCS KPIM BUTIAKIB, KOJIU HASIBHICTh KPAIKH
0OyMOBJIEHa CKOpOYEHHSIM abo onuHULSIMH BuMipy. Ha3Ba mae OyTu cTHCIOIO 1
BiJIOMBATH 3MICT TaOJHII, 11 HE T IKPECIIOIOTh.

OdopMITIOI0TH TAOJIHIN Y BUTJISAII BIAOBIIHO 10 PUCYHKY [1]:
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(nycmuit psioox)
Ta0mursg —
HOMEp Ha3Ba TaOJIuUIII
["onmoBka 3arosoBkH rpad
[Tin3aronoBku rpad
Psanku
(ropu30HTATBHI
PAIKK)
~ ~ 7~ —~ —
bokoBuk (rpada
JUTSL 3aTOJIOBKIB I'padu (komoHKRN)
PAIKIB)
(nyecmuit psioox)

Tabnuito ciig po3TamoByBaTH O€3MOCEPENHBO MICHS TEKCTY MO HEHTPY, B
SAKOMY BOHA 3rajJlye€Tbcs BIieplie, abo Ha HAcTyIHIM cTtopinui. Ha Bci Tabnuii MaroTh
Oytu nmocusianus B Tekcti M/IP.

Tabnuui HyMepyroTh apaOCbKUMHU LIUPpaMH B MEXax pO3JLTy, KpiM TaOJIULb Yy
nojJaTkax. Y 1UpOMY pa3l HOMep TaOJull CKIAQJA€ETbCSd 3 HOMEpA pO3AUTy Ta
MOPSIIKOBOT'O HOMEpa TaOJuII, BIIOKPEMIICHUX KpamnKoo, Hanpukiad, « Tadmurs 2.1
— TepIra TabJIMIS APYroro po3aiy.

Tabnuii KOXKHOTO J0/IaTKa HyMepyloTh okpemo. Homep Ttabnuii momaTtka
CKJIa/Ia€ThCsl 3 MO3HAUKM JOAaTKa Ta IMOPSAJKOBOrO HOMepa TaOyuIi B AOAATKY,

BiJIOKpeMJIeHHX kpankorw. Hampukman, «Tabmumsg B.1 — », TOOTO

nepina Tabauis goaatka B.

3aroj0BKM KOJIOHOK TaOIUIll MTOYMHAIOTH 3 BEIUKOI JIITEPHU, a Mi3ar0JIOBKU — 3
MaJioi JIITEPH, SIKIO BOHU CTAHOBJISATH OJTHE PEUEHHS 13 3ar0JIOBKOM.

[lin3aronoBku, siKi MalOTh CAMOCTIHHE 3HAYEHHS, MOJAI0Th 3 BEJIMKOI JITEPU. Y
KIHI[I 3arOJIOBKIB 1 ITi/I3ar0JIOBKIB TaOJIMIIb KpaIlKu He CTaBIsATh. IlepeBarkHa dopma

IMEHHUKIB y 3ar0JIOBKax — OJIHUHA.
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TekcT y maniy TabIuIll HTOBUHEH OyTH PO3MIIIEHUH 110 LIEHTPY KOJTOHKU. TeKCT
y OCHOBHI{ YaCTHUHI TaOJIMII TOBUHEH PIBHATUCH 110 J1BOMY OOKY. UHMCIIOB1 3HaUYCHHS
B KOJIOHKaxX TaOJuIll TOBHHHI PIBHATUChL 10 TpaBOMy OOKy KkojioHOK. He
MIPUIYCKAETHCS HASBHICTh IMOPOXHIX KOMIPOK, TOOTO SIKIIO 3HAYEHHS BIJCYTHE,
HEOOXiTHO POCTABUTH PUCKY (—).

ko psaku abo KOJMOHKM TaOJHUIN BUXOMATH 3a MeXi (opmary CTOPIHKH,
TAOJIMITIO TOIUISIOTh Ha YaCTUHH, PO3MIIIYIOYH OHY YaCTUHY IiJl 1HIIO0 abo mopyHd,
YM MEPEHOCITh YACTUHY TAOJIMIl HA HACTYIHY CTOPIHKY. Y KOXHIW YacTuHI TabuIll
TTOBTOPIOIOTH ii «TOJIOBKY» Ta «OOKOBHUK.

VY pasi nmoxauty TaONMIN HAa YACTUHU JIO3BOJICHO ii «TOJIOBKY» UM «OOKOBHK)
3aMIHATH BIJMOBITHO HOMEpaMHU KOJOHOK a0o PSAIKIB, HYMEPYHOUH iX apaObChbKUMH
nudpamMu B MEpIiid YaCTUHI TaOJIHIII.

CrnoBo «Tabnuis» mogaroTh JUIIE OJUH pa3 HaJl MEePIIOI YaCTUHOI TaOIUIIL.
Han iHmmMu yactuHamu Tabiuii 3 ad3anHoro Biacrymy ApykyroTh «IIpoaoBkeHHs
Tabmumi __ » abo «KiHeup Tabauni  » 0e3 NOBTOPEHHS 1i Ha3BH.

[Tpuxman obopmitenns Tadmuii (Tabdiu. 7.1, 3 mepeHocoM TabIuIll Ha HACTYITHUN

apKyI).

Tabmugs 7.1 — OCHOBHI TEXHIKO-€KOHOMIYHI ITOKAa3HUKH iSIIBHOCTI

nignpuemctpa 3a 2016-2017 poku

Temn
MMOKA3HHUKH Omasuud o000 | o015 | 201B | PO
BUMIPY 201B no
201B, %
1 2 3 4 5 6
1 Komm’rorepu IBM PC TYK 17961 23759 26000 109,43

2 Peaunizanisi mpoyKuii THUC. TPH. 45500{ 75000 99000 132,00
3 Ocuosui o mic. rpu.| 18713 18400/  19000| 103,30

(3aJIMIIIKOBA BapTICTh)

4 O60opoTHi poHIH THUC. TPH. 14973| 16000 16500 103,10

> 00’em mponyxuii y tie. rpH.| 50930 79367| 99700 125,60
JIFOYUX I[1HaAX

6 06’em mpoxyxuii y tuc. rp.| 58281 75522| 82440 109,20

MOPIBHSJIBHUX II1HAX




[TponoxeHHs Tadui 7.1

201

1 2 3 4 5 6

7 lpubyTok THUC. TPH. 7720| 10352 13000| 125,58
8 CobiBapTiCTh MPOAYKINI |THC. TPH. 37334| 69015 86690| 125,61
9 PCHTa6SHBHICTL % 171 15 15| 100,00
POAYKIII

10" Butpatn wa rpusmio| 0,838 0,87 0,87| 100,00
TOBAPHOI MPOIYKIIi1

11 YncensHicts TI1I1 YOJIOBIK 1261 1333 1335 100,10

[Ipn HaBereHHI HOMEpY IMOKa3HMKAa B TAaONMUINl TICIAS HOMEpPY Kparka He
CTaBUTHCS, a 3aJIMIIAETHCS IHTEPBAJ 1 3 BEJIMKOI JIITEPU HABOAUTHCS Ha3Ba MOKAa3HUKA.
K110 OAMHUII BUMIPY €IUHI 111 OKPEMUX KOJIOHOK TaOJIHIll, TO BOHH BKa3yIOThCS B
IIUX KOJIOHKAX, a JJIsl OKPEMUX PsIIKIB TAOJIMIII BOHU BKa3yIOThCS Uepe3 KOMY pa3oM 3
HA3BOIO MOKa3HUKA, a00 JJIs OIMHHIIH BUMIPY BBOJIUTHCS JTOJATKOBA KOJIOHKA.

Tabmuus BIZOKPEMIIIOETHCS BiJl MOMEPEAHBOr0 Ta HACTYITHOTO TEKCTY BUIBHUM
psaakom. ITicis Ha3BU TaOIUI BUIBHUH PSIIOK HE 3aJTUIIAETHCS.

Ha Bci Tabnuiii maroTe OyTH mocusianHs 3a GOpMOI0: «HABEIECHO B Ta0. 3.1»;
«.. B Tabn. 3.1 — 3.5» abo B myxkax mo Tekcty (tabmn. 3.6). [locunanus Ha paHimie
HaBeJIeHY TaOJIMITIO JAI0Th 31 CKOPOUCHHUM CIIOBOM <«JIMBHUCH (IMB. Ta0m. 1.3)».

Tabmuii Tpeba 3an0OBHIOBATH 3a TIpaBUiIaMu, skl Bianosigarots JJCTY 1.5:2015.

7.6 ®opMyJin Ta piBHAHHS

dopmynu Ta PIBHSHHS PO3TAIOBYIOTH 0€3MOCEPEAHBO MICIS TEKCTY, B SKOMY
BOHHM 3TaJyIOThCS, MOCEPENHNHI CTOpiHKH. Buie i1 Hk4ue KoXkHOi gopmynu abo
PIBHSIHHS TIOBHHHO OYTH 3QJIMIIICHO OJIMH BUILHUH PSATOK.

dopmyu Ta piBHAHHS B TEKCTI1 (32 BUHITKOM (OpMYJ 1 pIBHSIHb, HABEACHUX Y
JOJIaTKax) CJiJ HyMEepyBaTH IOPSIKOBOK HyMepalli€o apaOChKuMu mHubpaMu y
Mexax posaury. Homep dopmynu abo piBHSIHHSA CKIAJAEThCS 3 HOMEpa pO3Ally Ta
MOPSAIKOBOTO HOMEpa (GOpMyJH, BIIOKPEMIICHHWX KpPamKow, Hampukiaa, (opmymna

(1.3) — tpers popmyna mepmioro po3airy. Homep dopmynu 3a3HayaroTh Ha piBHI
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dbopMynH B 1yKKax y KpailHbOMY IIPaBOMY TOJIOKEHH1 Ha PSJIKY.

[TosicHeHHST 3HAY€Hb CHUMBOJIIB 1 YHUCJIOBUX KOE(QIIIEHTIB, IO BXOASATH IO
dbopmysy, il HABOAUTH Oe3MmocepeIHbO i (HOPMYIIOI0 B Tkl MOCIIOBHOCTI, B SIK1i
BOHU HaBeJIeH1 y pOpMyJIl YU PIBHSHHI.

[TosicHeHHsT 3HAa4YeHHS KOXXHOTO CHMBOJY Ta YHCIOBOrO Koe]illieHTa Ciin
JaBaTl 3 HOBOro psjaka. Ilepmmii psgok NOSACHEHHS NOYMHAKOTH 0e3 a03alHoro
BiICTYILy 3 HOBOTO psAJIKa CIOBOM «je» 0e3 JABOKPANKH, Jali OJAWH IIiJ OJHUM
HABOJATHCS YMOBHI MTO3HAYEHHS 3 MTOSICHEHHSIM, J1aJll 4epe3 KOMY HaBOSTHCS OJIUHUITI
BUMIPY Ta CTaBUThCS Kparka 3 KOMOIO, Jaji 3 HOBOro psjaky (3 a63amy). Ilicis
MOSICHEHHSI OCTAHHHOT'0 YMOBHOT'O TIO3HAYEHHS CTABUTHCA KpariKa.

[Ipu HaBemeHi ¢dopmyn He OakaHO BHUKOPHUCTOBYBATH 3aMICThb YMOBHHUX
NO3HAYCHh IOBHY Ha3By MOKa3HWKiB. [Ipukimanm 3amucy dopMmynm, Ha SKy Hie
MOCUJIAHHA B TEKCT1 pOOOTH:

... BIJTOMO, IIIO

Z=(M1-Mj )/(D>+D,2 )2, (7.1)

ne  Mi, M, — maTemaTU4He OYiKYBaHHS,

D1, D, — cepenne kBagpaTHdHe BIIXUICHHS MIITHOCTI Ta HaBaHTAXKEHHS.

Skmo ¢opMyna He BMIIMIYEThCS B OJMH PSAJOK, TO i MOXXHA TMEPEHECTH Ha
HACTYMHUM PAAOK TUIbKM Ha 3HaKaxX OMepallii, 10 BUKOHYIOThCSI — PIBHOCTI (=), ILUTIOC
(+), minyc (—), MHOXEHHS (X) 1 AUIeHHs (/) — Ipy [IbOMY 3HaKU Ha MMOYaTKy HACTYIHOI'O
ps/ika TOBMHHI MOBTOproBaTHCs. Dopmynu, 110 HAYTh OJIHA 32 OAHOIO i HE PO3ALICHI

TEKCTOM, BIJIOKPEMITIOIOTh KOMOIO JI0 11 HOMepa, HapUKIa/;:

f1(x, y) = S11S1 <= S1 max, (7.2)
f2(x, y) = S2 1 S2 <= S2 max. (7.3)

BkazyBatu po3mipHICTh TapameTpa nopsia 3 GopMysior He TO3BOISETHCS.
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[Tocunanns Ha popmMynu BKa3ylOTh MOPSIKOBUM HOMEPOM (GOPMYIIH B 1YyKKaX,
HampuKIaa: «.. y dopmym (3.1)». dopmyna BXOAWTh 1O PEUCHHsS SK HOTO
piBHONpaBHUM exemMeHT. ToMy B KiHII (POPMYJ B TEKCTI il Iepe] HUMU pO3/I1JI0B1 3HAKU
CTaBJIATH BIJTMOBIHO J0 MPAaBWI MYHKTYaIlli.

Yucnosi 3HaYCHHS BEIMYWH 3 JIOMTYCKaMHU HABOJSTH TaK:

(65 = 3) %;

80 MM £ 2 Mm abo (80 £ 2) mm.

Jiana3oH uncen Gpi3UYHUX BEIMYUH HABOJIATh, BUKOPUCTOBYIOUH MTPUKMETHUKHU
«B1I» 1 «10». Hanpukman,

Bix 1 MM 110 5 MM (a He Bix 1 10 5 Mm).

SAxio Tpeba 3a3HaYUTH JBA YU TPU BUMIPH, iX MOAAIOTH Tak: 80 MM X 25 MM X
50 MM (a He 80 x 25 x 50 mm).

HeranpHimy iHGOpMAaIil0 CTOCOBHO 3alKCy YHUCJIOBUX 3HAYE€Hb JIMB.

JICTY 1.5: 2015 [8].

7.7 Ilepestiku

VY texkcti MJIP MoxyTh OyTH HaBeleHI TEpeNiKd, IO CKIAJAIThCA K 3
3aKIHUEHMX, TaK 1 He3aKIHYEeHUX (pas.

Skio mnepenik CKIagaeTbesi 3 OKpemMux cliB (abo HeBenukux (pa3 0e3
PO3MILIOBHUX 3HAKIB), BOHM MUIIYTHCS B MiA0Ip 3 IHIIUM TEKCTOM 1 BIJOKPEMITIOIOTHCS
OJIUH BiJ OJHOIO KOMOIO, HAaIlPUKJIAL;

«®ipma Microsoft mocrasisie MS Office B Takomy ckmaai: Word, Excel, Access,
PowerPointy.

Skio mepenik CKIATAEThCs 3 PO3TOPHYTHX (pa3 13 BIACHUMH PO3IJIOBUMHU
3HaKaMHU, TO TEpell KOXKHOI TMO3UIIEI0 TMEPENiKy CIiJl CTaBUTH Maly JITepy
YKpaTHChKOi a0ETKH 3 Yy>KKOI0, a00, He HyMepytouu — Tupe. [lepen KoKHOI0 MO3UIIEI0
nepepaxyBaHHsl CJiJi CTaBUTH LUPpy 3 AyKkoro. Taki mepeniku MmojJarTh 3 Majol
JiTepu 3 ad3anHoro Bigerymy. [1icas KOXKHOTO 3 MyHKTIB MEPENiKYy CTAaBUThCA Kparika

3 KOMOIO, a MICJsl OCTAHHBOI'O — Kparlka, HalpuKJIaI:
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Ho cknany makery Microsoft Office Bxonauths mporpamHe 3a0e3nedeHHs s

po0OOTH 3 PI3HUMH THUIIAMU JJOKYMEHTIB:
— TEKCTaMu;
— CJIEKTPOHHUMU TAOJIHIISIMH,
— 0azamu JaHMX TOIIO.

Konu enementu nepeniky € 3akiHdeHUMH ¢pa3zamu (abo nekiibka (pas), ix
MUITYTh 3 a03aIHUMU BiJICTYIIaMU K 3BHYAWHUNA TEKCT, TIOYHHAIOTHCS 3 HOMEPY Ta
Ha3BU MEPEJIKY 3 BEIUKOI JITEPH, 1 BIJOKPEMIIIOIOTh OJMH BiJ OJTHOTO KPAaIKOIo,
Harnpukiiaa: B3ssim 3a ocHoBy knacudikaiiito cucrem B. 1. benorypoBa, MmoxkHa natu
TaKy XapaKTEepUCTUKY CUCTEMI PO3PAXYHKIB:

1. 3a 37aTHICTIO 10 3MIHEHHS BOHA € TWHAMIYHOIO — TIi/I BIUIMBOM 30BHIIIHIX 1
BHYTPIIIHIX ()aKTOPIB €IEMEHTH CUCTEMH PO3PAXyHKIB 3/IaTHI MEPEMIITyBATHUCh.

2. 3a yMoBaMHU (PYHKI[IOHYBaHHS BOHA € MMOBIPHICHOIO — TOOTO II€ CHUCTEMA,
KIHIIEBUI CTaH sIKOT MOKHA Mepe0aunTH 3 IEBHUM CTYIIEHEM WMOBIPHOCTI.

Konu enemeHTH mepenmiky € 3akiHueHHMMH (pazamu (abo aekiibka (pas) i
MICTATh NEPENiK MEBHUX OAHOPIIHUX 00’€KTIB, a00 KUIbKICHUH TMepesik, iX MO>KHa
oopMIATH SK 3BHYAWHWN TIEpENiK, MOYMHAIOTHCS 3 HOMEPY Ta Ha3BW IMEPEIiKy 3
BEJIMKOI JITEPH, 1 BIIOKPEMITIOIOTH OJJMH BiJl OJHOT'O KPANKOI, HAIPHUKIA/:

... 6a3010 (piHAaHCOBOIO aHAIIIZY € JIaHI:

1. bananc mignpuemctBa (popma Ne 1).
2. 3Bit mipo (iHaHCOBI pe3yabTaTu (popma Ne 2).
3. 3Bit mpo pyx rpomoBux KomTiB (hopma Ne 3).

Jl1st momanbIoi erasizaiiii nepetiky ciiiji BUKOPUCTOBYBATH apabChbKi udpu 3
JTY)KKOIO (Ipyruii piBeHb JeTaiizaiii 3 ad3allHMM BiICTYNOM BITHOCHO MIiCIIs
po3TalllyBaHHs TIEPEITiKIB MEPIIOro PiBHS), Jall — yepe3 3Haku «Tupe». Hanpuknan:

a) ¢popma 1 po3Mip KJIITHH;

0) )KMBUM CKJIaJl KJIITHUH:

1) yacTUHM KIITUH;
2) HEXKUMBI BKIIFOUECHHS TPOTOILIACTIB.

B) YTBOPEHHS TKAHUHH.
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VY pa3i po3BHHEHOI Ta CKJIAIHOI lepapXii MmepesikiB J03BOJIEHO KOPUCTYBATUCS
MOJKJIMBOCTSIMU TEKCTOBUX PENAKTOPIB aBTOMAaTUYHOI'O CTBOPEHHS HyMmepauii
nepenikiB (Hanpukiaz, nudpa—iitepa—rtupe) [1].
[Iepeniku nepioro piBHsA AeTanizalli IpyKYIOTh MAJIUMU JIITEpaMH 3 a03a1HOT O
BIJICTYIY, APYTOro piBHSA — 3 BIACTYIIOM BIZHOCHO MICUS pO3TAllyBaHHS NEPEIIKIB
MEPIIOro PIBHA, SK NPaBWIO, MiJ MNEPLIOK JITEPOI IEPENiKIB MEPIIOro pPiBHSA

nmeramzarii.

7.8 llpumiTku

[IpuMiTKH — 1€ CTUCIA, JaKOHIYHA JIOBIJIKA IO TOTO UM 1HIIIOTO CIOBAa B TEKCTI,
AKe MOXKe OyTH He3po3yMmilie uhTayeBi, a0 moTpedye MOSICHEHHs. [HOMI MPUMITKH
pPOOJIATH 10 aBTOPCHKUX CKOPOYEHb.

[IpumiTKH PO3TAIIOBYIOTH BIApa3y MICIS TEKCTY, SIKUM MOTpeOye MOSICHEHHS.
[TpuMiTKH pO3TAIIOBYIOTH O€3MOCEPEIHBO TICIs TEKCTY, UTFocTpallii abo Tabimii, 10
SIKUX BOHM BITHOCATHCA. [IpuMITKH 10 TaOIUIN PO3MIIILYIOTH ITiJT JIIHIEIO, SIKa BU3HAYAE
KiHelb Ta0mul. [IpuMiTKy IpyKyIOTh Yepe3 OJIMH 1HTEpBal.

CrnoBo «IpumiTka» IpyKyroTh Kerjaem 12 yepe3 oguH MIKpPSAKOBUHN THTEpBAI 3
a03a1HOr 0 BIJICTYITY 3 BEJIMKOI1 JIITEPH 3 KPANKOIO B KIHIl. Y TOMY caMmoOMy PSIAKY yepes
MIPOMIXKOK 3 BEJIHMKOI JIITEPU APYKYIOTh TEKCT IPUMITKH TUM CAMUM HIPUPTOM.

[TpuMiTKH HYMEpYIOTh MOCHIZIOBHO B MeXaX OJAHI€] CTOPIHKH. Y BHUMAIKY
pO3TallyBaHHs OJAHIE] MPUMITKH Ha CTOPIHII iX HE HYMEpYIOTh, HaIPUKIAI:
«[Ipumirtka. [{iHu HaBeEH1 3T1HO 3 MPEUCKYPAHTOM MOCTaYaTbHUKA.

Skmo npuMiTOK ABI Ta OUIbINE, iX IOMAOTH MICHS TEKCTY, SIKOTO BOHH

CTOCYIOTBCS 1 HYMEPYIOTh apabChbKuMU LM (ppaMu, HaTPUKIAI:

[pumiTka 1.

[Tpumitka 2.
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7.9 Ilinpsiakose Oidaiorpadgiuyne nocuIaHHA (BUHOCKH)

biOmiorpadiuni mnocunanHs —ogopmisitoTbes  3rigHO  cra”papty  JACTY
8302:2015 (ACTY 8302:2015 BIBJIIOTPA®IYHE TIIOCUJIAHHA. 3aranbhi
MOJIOKEeHHS Ta npaBwia cknaganud. Kuis, 1T «YkpHIHI», 2016. — 20 c.) [4], axuii
YCTAHOBIIIOE OCHOBHI BUAM 010J10rpadiuHuX MOCHIAHb, 3aralibHI TOJOKEHHS 1100
iXHBOTO CKJIQQy W CTPYKTYpPH, a TaKOX IMpaBuja CKIAJaHHS Ta PO3MIIICHHS B
JIOKYMEHTax (BUIAHHSX, IETOHOBAHUX JIOKYMEHTaX TOIIO).

[ligpsaxkoBe  OibmiorpadiuHe MOCWIAHHS  Ha  JpKepena  iHpopMarii
BUKOPHUCTOBYIOTh 32 YMOB, SIKIIO BCEPEIWHI TEKCTY NOKyMEHTa HOro PO3MICTUTH
HEMOXJTMBO a00 HeOaXKaHo, 11100 He TIepeoO0TsHKYBATH TEKCT Ta HE YCKJIaHIOBAaTH MOT0
yutaHHs. [ligpsakoBe Oi0miorpadiuHe MOCHUIAHHS PO3MIILYIOTH SIK NMPHUMITKY B
HIDKHIM YacTHHI CTOpiHKM (mosocu HaOopy) y MOBHIM abo KOpOTKid ¢dopwmi,
BIJIMEKOBYIOYH BiJl OCHOBHOT'O TEKCTY TOPHU30HTAIILHOIO PUCKOIO.

Axmo B TekcTi abo Tabnuill HEOOXIAHO MOSCHUTH OKpeMi JaHi, TO IX MOXKHA
oopMITIOBaTH 32 JOMOMOT OO MIPSAAKOBUX O10miorpadiunux nocunanb. [linpsakose
610miorpadivyHe MOCUIaHHS MOB’SI3YIOTh 13 TEKCTOM JJOKYMEHTA 3a JIONOMOT' 00 3HAKIB
BUHOCKH, SIK1 MMOJAIOTh Ha BEpXHIN JiHIT WpUQPTy Micias BIANOBIAHOTO (hparMeHTa B
TexcTi (Hanpuknan: Texcm 2) Ta mepes MiIpsAAKOBUM TOCHUIAHHAM (HANpHKIAL: 2
Tocunanns).

[TigpsaxoBi Oi0miorpadiuHi MOCWIAHHS B TEKCTI PO3TALIOBYIOTh Yy KIHII
CTOPIHKH, Ha sIKii BOHU 3a3HaueHi, 3 ad3any. [ligpsaakoBe mocunanHs HaOUPaIOTh Ha
(dopmMaT OCHOBHOT'O TEKCTY 3MEHILIEHUM KEerJieM MIpuQTy.

BrHOCKM MO3HA4YarOTh HAJPSIKOBUMHU 3HAKaMU Yy BHUIJISAL apaOChkux mudp
(mopsimkoBux HoMepiB). Hampukiazn, nurara B Tekcti: «bibmiorpadgiuni mocumaHHs
opopmitsiroThea 3rigHo crangapry JCTY 8302:2010 1y

BiamoBigHO 1TOgaHHS BUHOCKH.

1 ICTY 8302:2015 BIBJIIOIPA®IYHE ITOCUJIAHHS. 3aranbHi MOMOXKEHHS Ta IpaBHiIa
cknanganns. — Kuis, 11 «YkpHIHL , 2016. 20 c.
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Y miapsakoBomy 6i6miorpadiyHOMY TOCHJIaHHI Ha €JIEKTPOHHUH pecypc
BIJIJIaJIEHOTO JOCTYITY 3a HasBHOCTI B TEKCTi O101iorpadiuHuX BiJOMOCTEH, 110 HOTro
171eHTU(IKYIOTh, JO3BOJICHO 3a3HAYATH TUIBKHU EJIEKTPOHHY aIpeCy, BUKOPUCTOBYIOUHN
3amicTh ciiB «Pexum noctymny» adpesiatypy «URI» abo «URLy.

Hanpuknan, y tekcri: Manidect IDJIA npo Internet: mpuitasito Cecieto Pagu
IDJIA 23 cepnns 2002 p./mep. 3 anrn. B. C. [Tamxkosa.*

VY miapsaKoBOMY IMOCHJIAHHI:

* URL.: http://archive.ifla.org/l11/misc/im-ua.pdf. (nata 3BepHEHHS:
15.09.2017).

Hywmepaiiist BUHOCOK 31IHCHIOETHCS OKPEMO JIJIsl KOKHOI CTOPIHKH.

7.10 IHo3aTexcToBe 6i0/IiOrpadiuHe MOCWIAHHS

[To3arekcroBe O16miorpadiuHe TOCHIAHHS BUKOPUCTOBYIOTH IIEPEBAKHO B
HAyKOBHMX BHJAHHAX y pa3i 6araropa3oBHUX IMOCHUJIAHb Ha OJIHI ¥ T1 cami JOKYMEHTHU
311 YHUKHEHHS TTOBTOPHOT'O TMOJIaHHS OJHAKOBHX Oi0iiorpadiyHuUX 3aIuciB abo
yepe3 iXHI0 BEIUKY KUIbKICTh, 200 3a OpakoM MICIIS IS MAPSAKOBUX TTOCUIIaHb.

BpaxoByroun cyyacHui piBeHb MOMIMUPEHHS 1H(OpMaIlii Ta ii mepenuTOByBaHHS,
BKJIMBO AHANI3YBAaTH HAJIMHICTh JKEpen (K JAPYKOBAHUX, TAK 1 €JIEKTPOHHMX
iH(popMaliitHux pecypciB). IloTpiOHO 3BepTaTu yBary Ha pernyTalilo Kepela
iHpopMaIlii, a TaKOXXK Ha KOMIIETEHTHICTb ii aBTOpa, MEPBUHHICTD JKEpesia, Ha sIKe
MOCUJIAETHCS aBTOP.

BukopucranHsa mpaip 1HIIMX aBTOPIB MOKJIMBE JIMIIE IUISIXOM ITUTYBAaHHSI,
nepedpa3zoByBaHHs a00 y3arajabHCHHS.

[Ipn wamucanni MJIP cTyaeHT NOBHHEH pOOWTH TMOCHJIAHHS Ha JDKepena,
Marepiaad abo OKpeMi pe3yJbTaTH, Ha 17eiX 1 BHUCHOBKAX SKHX JOCTIIKYIOTHCS
npo0OsieMu Ta PO3B’S3YIOThCS MOCTABJIEHI 3aBAaHHsS. Takl MOCWIaHHS JAal0Th 3MOT'Y
BIUIYKATH JOKYMEHTH 1 MEpPEBIPUTH JOCTOBIPHICTH BIAOMOCTEH MPO LUTYyBaHHS

JOKYMEHTa, TOMOMAararTh 3’ sICYyBaTH HOro 3MICT, MOBY TEKCTY, OOCHIT.
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Skmo B poOOTI BUKOPUCTOBYIOTHCS BIJOMOCTI, MaTepiaii 3 MOHOTIpadii,
OIJISIZIOBUX CTaTeH, 1HIIUX JIKEpe 3 BEIMKOI KUIBKICTIO CTOPIHOK, TO B MOCHUJIAHHI
HEOOXiTHO TOYHO BKa3aTH HOMEPH CTOPIHOK 3 JDKEpena, Ha sIKe 3p00JIeHO MOCHIaHHS.
VY HayKkoBi#l JiTepaTypl NPUUHATI Ba TUIHA UUTYBaHHS — BUIbHE (HE JOCIIBHE) Ta
Oe3mocepenHe (I0CTIBHE).

BinbHe LUTYBaHHSA B HayKOBIHM JIITEPATypl BUKOPUCTOBYETHCSA Y BUIJISIAL IBOX
TUMIB TOCWIaHb: IHU(PPOBOro Ta 3a mMpi3BUIIEM. Y pa3i MUPPOBUX IOCHIAHD,
MOCWJIAaHHA B TEKCT1 Ha JIITepaTypHe JHKEpeNo 3a3Buyail 0(hOpMITIOIOTh Y KBaJPAaTHUX
Ty’KKax, JIe MepHIo0 udporo Mo3HavaTh HOMEp JIITEPaTypHOro JHKEpea y CIUCKY
BUKOPHUCTAHUX JIKEPEI, a APYroro Yepe3 KoMy — CTOPIHKY (CTOPIHKH, SIKIIO Tpeda), 3
AKO1 3aII03UYECHO IIUTATY.

Hanpukinan. ¥ Tekcri:

[IpaBuna OaHKIBCBKOTO KpEAUTYBaHHS MIANPUEMCTB JepkKaBHOI (HopMHU
BJIACHOCTI1 BUKJIAJIEHO B HABYAJIbHOMY MOCIOHUKY «KpeauTyBaHHs Ta pU3UKW» (aBTOpU
Henncenko M. I1., JormauoB B. M., Kabanos B. I'.) [35, c. 123].

Y mo3aTreKcTOBOMY NMOCHJIAHHI!

35. Henucenko M. II., HormawoB B. M., Kabanos B. I'. KpenuryBanus ta
pusuku: HaB4Y. noci6. Kuis, 2008. 213 c.

SK1110 MocuIIaHHs HABOJISATh HA 0araTOTOMHUI IOKYMEHT Y IIJIOMY, 3a3Ha4aloTh
HOMep ToMma (BHUITYCKY, yacTuHH): [13, T. 2, ¢. 150-154].

Konu y mocunaHHi meBHE HKEPENO TUIbKU 3Tajlye€TbCsl, HOMEpP CTOPIHKU HE
HABOAMTHCS. Y BUIAKAX, KOJU B IIOCHJIAHHI 3TaIyIOThCS KUTbKa JKEPEN, IXHI HOMEpH
JOMYCKAETHCSI MUCATH Yepe3 3HAK «;» a00 (KOJHU 1X MiIPS] TPH 1 OUIbIIE) — Yepe3 TUPE.
Hanpuknana: Po3s’s3anHio 11i€i mpodsiemu npucsiueHi podoru [12-15; 18; 21, c. 42-
135].

[Ipn mocwiaHHSX HA PO3ILIH, MIAPO3AUIH, MYyHKTH, UTIOCTpallii, TaOuIl,
dbopMynH, AOJATKHA 3a3HAYAIOTH iX HOMEpH, HAMPHUKIAA: «.. Y po3aium 4 ..», abo
«..TUBHCH 2.1...»; «BiamoBiaHO 710 3.1.1...»; «... Ha puc. 2.3 ...»; «... y Tadmuii 3.2 ...»;

«...3a popmymnoro (3.1)...»; «..y nonatky b...».
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Jns miaTBEpAXKEHHsSI BJIACHUX AapryMEHTIB IOCHUJIAHHSM Ha aBTOPUTETHE
JoKepeno abo sl KPUTUYHOI'O aHalli3y TOrO YW IHIIOTO JAPYKOBAHOTO TBOPY CIIijl
HaBOAMUTH NpsiMi nutatu. [Ipu npsiMoMy UTYBaHHI B TEKCTI HABOJAUTHCS (Ppasza abo
yacTuHa (pasu 3 SIKOro-HeOyAb 1HIIOr0 JKepena, ado 3 jukepena 31 cnucky. He crif
3JIOBKMBAaTW LUTaTaMu [pHU HANMCaHHI AUIUIOMHUX poOit. HaykoBuid eTuker
notpedye TOYHO BIITBOPIOBATH IIMTOBAHUN TEKCT, OO0 HallMEHIE CKOPOUYEHHS
HABEJCHOI'0 BUTATY MOKE CIIOTBOPUTHU 3MICT, 3aKJIaJICHUI aBTOPOM. 3arajibHi BUMOTH
710 [IUTYBAHHS TaKi:

1. TekcT HUTaTH TOYMHAETHCSA 1 3aKIHYYETHhCS JIAaIKaMU 1 HABOAUTBCA B Til
rpamMatuyHid Qopmi, B K BIH TMOAAHWN Yy JKEpeni, 13 30epeeHHsIM
ocobnMBoOcTel aBTOpchkoro HamucaHHs. [lepen nuraroro abo micns Hei
BKa3y€eThCS aBTOp, a00 JPKEpeno IMTOBAHOTO IMOJIOKEHHs, Hampukmaa: «B
yMOBax BJIACHOI Jiep:kaBu J[OBKEHKO BUpIC OU Ha CBITOBOIO I€HIs», — CKA3aB y
cBoeMy BucTyni €BreH Manantok [12, c. 39]. fkuio aBTOp BiJIOMU Y BCbOMY
CBITI, TO MOXHa HaBOIUTH TuUIbKU nMTaTty. Hanpuxnaa: FOmiit Ile3ap kazas:
«Kpame momepTH Bipasy, HXK BCE )KUTTS TPOBECTH B OUIKYBaHHI CMepTi». AOO
K 1HmMA BapianT: «Kparie moMepTu Bigpa3y, HIK BCE XKHUTTS NPOBECTU B
OYIKyBaHHI cMepTi», — Tak roBopuB FOmii Le3ap.

2. llutyBaHHA OBUHHO OyTH TOBHUM, 0€3 TOBUILHOTO CKOPOYEHHS aBTOPCHKOTO
TEKCTy Ta 0e3 mepeKkpydeHb 1yMOK aBTopa. [Ipomyck ciiB, pedyeHb, ad3ailiB npu
OUTYBaHHI JIOMYCKAaeTbCsl 0€3 TMEepeKpy4YeHHs AaBTOPCHKOIO TEKCTY 1
MO3HAYAETHCS TPhOMa KpankamMu. BoHU cTaBIsATHCS B OyIb-sIKOMY MICIIi IIUTATH
(Ha moyaTky, BcepeanHi, HAMPUKIHI1). K10 nepea HUTOBAHUM TEKCTOM ado 3a
HUM CTOSIB PO3JIUIOBUI 3HAK, TO BIH HE 30€piraeThCsl.

3. Koxxna mmrata 0OOB’SI3KOBO CYIPOBOIKYETHCS TMOCHJIAHHAM Ha JDHKEPEIo,

3BIIKM BOHA OyIa 3amo3uyeHa.
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7.11 Ilepesiik yMOBHMX IIO3HAYOK (CKOPOY€Hb)

Axmo B poOOTI BUKOPHCTOBYETHCA CIHEUM(]IUHA TEPMIHOJIOTIS Ta Majo
MOMHUPEH1 CKOPOUYEHHS, HOBl CUMBOJIM Ta MO3HAYKU, TO Tpeba HABECTH iX MEPENiK y
BUTJISI/II OKPEMOTO CITUCKY.

Bci cnoBa B auruioMHid poOoTi ¢y mucaTH MOBHICTIO. CKOpPOYEHHs CIIiB
npoBOAUTHCA BianmoBimHo g0 crtaaaptiB JCTY 3582-97 «ludopmamis Tta
nokymeHTaris. CKOpoYeHHs CJIiB B YKpaiHCBKi MOB1 B 0ibiiorpadgigyHomMy ormuci
3arajibHl BAMOT'H Ta IIpaBUJIay.

VY nunuioMHiA poOOTi TOMYCKaIOTHCS JIMILE 3arajbHONPUUHATI CKOPOUECHHS:

— 3aMICTh CKOPOUYEHb «i m. 0.» (1 Tak jani), «i m. in.» (1 Take iHIe), «i m. n.» (1

TOMY MO/10HE), «N0JiOHI» PEKOMEHI0BAHO BKUBATU «MOWOY;

— TIpY MOCUJIAHHAX (HANPUKIAA: OUBUCH — TUB., PUCYHOK — PUC., mabauys —Tabm.);
— Ipuy no3HAYEHH1 U pamMu CTONITh 1 pOKIB, OAMHUIL BUMIPY (HAIPUKIA: CHl. —

CTONITTA (OHUHA), CM. cm. — CTOMITTS (MHOXKUHA), PIK — p., POKU — pp.; TUCSY

(MUTBHOH, MITTBSIPJT) TPUBEHD — muc. (MaH, MApO) epH).

CnoBa «wma inwi», «i maxe inuie» BCEPEIUH] PEUYEHHS HE CKOpouyroThb. He
JIOMYCKAETbCS CKOPOYEHHS CIIB «max 36anuti» (T.3.), <«Hanpuxiad» (Hamp.),
«popmyna» (b-na), «pienanua» (p-Hi), «diamempy (miam.). IHIITI CKOPOUYCHHS Ta
JiTepHi abpeBiaTypH, 1110 HABOASTHCSA B JUIUIOMHINA pOOOTI P MEPIIOMY 3rayBaHHI
aBTOPOM, BKA3YIOThCA Y KPYTJIMX JTY>KKaX IMicIis TOBHOTO HAWMEHYBaHHS.

[Tpu HaGopi po3aITIOBUX 3HAKIB — KOMa (,), Kparka 3 KoMorto (;), I1Bokpanka (:),
Touka (.), 3HaK oKJIHUKY (!), 3HaK muTaHHg (?) 1 6araTokpanka (...) BiJ] MOMEPETHbOTO
CJIOBa MPOITYCKOM HE BIIIUISIIOTHCS, ajie BUIIUIAIOTHCS MOOAMHOKUM MPOITYCKOM Bij
MOJIAJTBIIIOTO CIIOBA.

[Tpu Habop1 TpagUUIHHUX CKOPOUYEHb, a TAKOX 1HILIATIIB IMEH1 Ta MO0 OATHKOBI,
CHiJi BUKOPUCTATH MpOMyck: { m.n. (1 ToMy MOAIOHE), m. 3. (mak 368anuil),
i m. in. (1 Take HIE), [ m. n. (i momy nodione), 0o H. e. (10 HAIOT EPH).

HenpasuiabHo: i m.n., T.1'.[lleguenko; ipaBuiabHO: i m. n., 1. I'.Illesuenko.
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7.12 O¢popMiIeHHS CIIMCKY BUKOPUCTAHUX J7KepeJl

Cnucok BHKOPHUCTAaHUX JIKEpeN — elleMeHT O10miorpadiuHoro amaparty, SKHi
MicTUTh 0i0miorpadiuyHi OMUCH BUKOPUCTAHUX JDKEPENT 1 PO3MIMIYETHCS MICIS
BHCHOBKIB. BimoMocTi mpo mkepena, BKIIOUYCHI JI0 CIHCKY, HEOOXITHO HaJaBaTH
BIJIMIOBITHO JI0 BUMOT Jiep>kKaBHOTO cTaHAapty [4]. bibmiorpadiunuii onuc ckiagaroTh
3a TUTYJIbHUM apKyIIieM BUJIABHUIITBA Ta HA MOB1 TEKCTY BHUJIaBHUIITBA.

Jlxepena HEOOX1THO PO3MIIIYBaTH B MOPSAKY IMOSBHU IMOCUJTIAHb y TEKCT1, a00 B
andaBiTHOMY TOPSAAKY, a00 Yy XpOHOJIOTIYHOMY MOPSAAKY. bidmiorpadgiuyHuii criucok
HYMEPYETHCS BiJl EPILIOI O OCTAHHBOI HAa3BU.

[Ipuknagn odopmieHHs 010ai0rpadiyHOrO OMUCY CHUCKY JKEpen 3riTHO
crangapty (ACTY 8302:2015 «Iludopmamis Ta noxkymenraiisi. biGmiorpadiune
MOCUJIaHHA. 3arajibHl MOJIOXKEHHS Ta npaBwia ckiagands». Kuis, 1T «YkpHIHL»,
2016. 20 c.) [4] naBeneni B nonarky K.

CroBa 1 CIIOBOCTIONYYEHHSI CKOPOUYIOTHCS BIAMOBITHO 10 CTAaHAAPTY:

[npopmariist Ta gokymenraiis. biGmiorpadgiuauii omuc. CKOpoYeHHS CHiB 1
CJIOBOCIIOJIYYE€Hb YKPaiHChKOIO MOBOMO. 3araibHi BuMoru Ta npasuia: (ISO 4:1984,
NEQ; ISO 832:1994, NEQ). JICTVY 3582:2013. — [Yun. Big 2014-01-01]. — Kwuis:
MinekoHOMpO3BUTKY YKpainu, 2014. — 14 c.

Jlo cnucky BapToO BKJIIOYATH MEPEBAXKHO HOBI JpKepena iHpopMallii, BUIaHl He
paniie 2000 poky.

dopwma onucy:

1. Onuc kuuru (Monorpadii): IlpizBume I. II. Ha3za kuuru. — Micue :

Bupasuuntso, Pik. — 100 c. — ISBN.

2. Onuc kaury (KoJEeKTUBHOI Npaili 3a peaakuiero): Hassa kauru / 3a pen. 1. b.

[MpizBuie pemakTopa (y podosomy e6iominky). — Micue : BumaBHHIITBO,

Pik. — 100 c. — ISBN.

3. Onuc 6araToToMHUKA (CJI0BHUKA, 30ipHuka): Ha3pa kuuru : B 10 1. / 3a pen.

I. b. IpizBuie (y poo. iom.). — Micue : Bugapauurso, — Pik. — T. 1-10. — ISBN.
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IHocmiiaHHA Ha YacTHUHY KHHUIM (CTOPIHKY, po3aiil MoOHOrpadgii, po3min

KOJIEKTHBHOI Mpaili, ToM 0araT0TOMHHMKA):

— TIlpizume 1. I1. Haza kauru. — Micue : BugaBauinrso, Pik. — C. 5. — ISBN.;

— TIlpizume L. I1. Haza po3niny // Hazsa kuuru. — Mice : BunaBaunrso, Pik.
—C. 10-50. - ISBN;

— TIlpizsume 1. 1. Hasa posniny / Ha3za kuuru / 3a pen. 1. b. TlpizBuie
penakropa (y poo. éiom.). — Micte : Bugagaunrso, Pik. — C. 10-50. — ISBN.;

— IlpizBume I. II. Ha3pa po3miny // Hasea kuuru: B 10 T. / 3a pen.
I. b. IIpizBumie (y pood. 6iom.). — Micue : BunaBuunrso, Pik-Pik. — T. 3.
—C. 10-50. — ISBN.

Onuc crarri (KypHasiay, 30ipumuka, razeru): IlpizBume I. I1. Ha3Ba crarti

// Ha3Ba BumaHHs (KypHally, Ta3eTu) : )KypHan (raszera). — Pik. — T. 1, No 1.

—C. 1-8. — ISBN.

3pazok HanucaHHda onucy KHuru: llleBuenko T. I'. Ko63ap. — K. : HaykoBa

aymka, 2012. — 450 c. — ISBN 978-123-45-678-9.

1.

S e

[Ipi3Bumie ¥ iHiliasK aBTOpa (CTaBUTHCA MPOOLT MICHS MpI3BUIIA Ta MIK
1HIIIaJIaMH ).

[Ticns mpoOuny: Ha3Ba TBOPY (O€3 anok).

[Ticnst xpanku, mpooOiny, TUpE 1 MPoOLTy: MicIie BUAAHHS.

[Ticns mpoOiny, ABOKpANKH 1 MpoOiTy: Ha3Ba BUIABHUIITBA.

[Ticnst koMU 1 TPOOLTY: PIK BUAAHHS.

[Ticnst kpanku, mpoOLTy, THPE 1 MPOOLTY: KITBKICTh CTOPIHOK (Y KIHI[I CTABUTHCA
JTepa «C.» ¢ KParkoro).

[Ticns mpobiny, TUpe 1 MpoOuUTy: MDKHAPOAHUN CTAHAAPTHUNA HOMEpP KHHUTH
(ISBN.) HonaBanusa ISBN aBTOMaTH4YHO CTBOPIOE IMOCHIJIAHHS Ha CTOPIHKY

Bikinenis: Jl)xepena KHur.
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7.13 OdopMiieHHS 1OJATKIB

Honatku ciig opopMITIOBaTH SIK MPOJOBXKEHHSI MOSICHIOBAIBHOI 3alUCKU 10
AUIJIOMHOI pOOOTH y BUIIIAAI OKPEMOi YaCTHHHU, PO3TAIIOBYIOUM X Yy TMOPSAKY
3’SBJICHHS TIOCUJIaHb Ha HUX B TEKCTI 3amucKu. [Ipu 1ibOoMy M0MaTKU MOBUHHI MaTu
CIIBHY 13 BCI€I0 pOOOTOI0 HACKPI3HY HyMepaIlilo CTOPIHOK.

VYci nonatku MOBUHHI OyTH MepepaxoBaHi y 3MICTi.

Jonatku, sSK CTPYKTYpPHHM €JE€MEHT IUIUIOMHOI poOOTH, MOYHUHAIOTH 3
OKPEMOT'0 apKyIIly, Ha SKOMY 3BEpXY, 110 IIEHTPY psJIKa APYKYIOTh BETUKUMH JIiTEpaMu
cinoso JJOJATKHN.

Jlomatkwu micis cioBa JIogaTOK MO3HAYAOTh BEIMKUMU JIiTEpaMU YKPaiHCHKOT
aberkw, 3a BunsATKOM Hitep I, E, €, 3, I, 1, 1, O, 4, 111, b. Km0 K0AATOK OI1H, HOTO
TakoX TMo3Ha4aloTh sk «/JomaTtok A». JlogaTok TOBMHEH MaTW 3aroJiOBOK,
HAJAPYKOBAaHUM T/ CJI0BOM «J{0AaTOK » (CUMETPUYHO BiTHOCHO JI0 TEKCTY CTOPIHKH)
MaJICHbKUMH JIITepaMu (3 TIEPIIOI0 BEJIUKOIO JIITEPOIO, HAIIBXKUPHUM TIPpUPTOM).

Ko J0JaTOK PO3TAlIOBYETHCS HA JIEKUIBKOX apKyllax, TO Ha KOXHOMY
HACTYITHOMY apKyIlli TOCEpe/IMHI MepHIoro psaka BkazyeTbea «lIpomoBxeHHs
JOJIaTKy ». SIKIIo JomaTkaMu € KOIlii JIOKYMEHTIB, MPOCHEKTH TOIIO, TO Tepen
KOMIEIO CJIJI PO3MICTUTH YUCTUH apKyll, Ha SKOMY IOCEpE/IMHI MUIIYTh CJIOBO
«IOJATOK» Ta iioro HaiiMmenyBaHHs. CTOPIHKM KON HYMEpYIOTh, IPOAOBXKYIOUU
HACKpI3HY HyMepallilo.

Imtoctparii, Tabmnuiii, GopMyiu Ta piBHSIHHS B TEKCTI JOJATKa CIIiJ] HyMEpyBaTH
B MeXax KOXXHOro noaarky. Hanpuknan: pucynok [[.3 — tperiit pucyHok nogatka Jl;
Tabmmnst A.2 — apyra Tabmuns aomatka A; dopmyma (B.1) — mepma dopmyna
nonarka B.

[Ipu momanH1 JICTUHTY TPOTPaM, PO3JIPYKIBOK 13 MPOrpam TOIIO JOIMYCKAETHCS
BIIXWJICHHS BiJ mpaBwi, Hanpukiafd, mpudt Courier New abo Arial 3 keriem 10 nr
tomio. [Tpu moganui UML-giarpam cnin norpuMmyBatuck Bumor 10 UML-notaii. [1pu

NOJIaHH1 0J0K-cxeM anroputmiB mporpam — Bumor €CII/, a kpecnens — €ECK/.



214

7.14 [lemoHCcTpaLiiHUH MaTepia

JleMoHCTpauiiHuii Martepial [0 JAMIUIOMHOI pOOOTH NpU3HAYECHHM IS
JIOTIOMOTH CTYACHTOB1 TpH ii 3aXHUCTi 1 A0 WOTO OPOPMIIECHHS HE BCTAHOBIIOETHCS
KOJTHUX 00O0B’SI3KOBUX BUMOT.

PekoMeHnyeThcsi BUHOCUTH HeoOXimHy iHdopmarito Ha 12-20 cnaiiaiB
(nmakatiB), JOJATKOBO MOXKHA BUKOHYBATH CJIAM/IN Y BUTJISI KOMILIEKTY BIATOBITHUX
MarepiajiB Ha apkymax Gopmary A4 s KoxxHOTo WwieHa Ex3aMeHariitHoi KoMicii.

Ha BinMiHy BiJl TEKCTY AMIUIOMHOI pOOOTH, MPH MIATOTOBLI IPE3EeHTallll
JI03BOJICHO BUKOPUCTOBYBATH JKUPHUHN, KOJIBOPOBUH MIPUDT, KYPCHB, MiAKPECICHHS.
J10 00’€KTIB ClIaiiIIB TAKOK MOKJIMBO 3aCTOCOBYBATH aHIMallliiH1 €PEeKTH.

Ha cnaiinu cniji BUHOCUTH: TUTYNIbHUIN apkyml (1 ciaiin); akTyalbHICTh, META,
3aBAaHHS, IPEIMET Ta 00’ €KT qociimxeHHs (1-2 cnaiian); rpadivni Matepianu (CXeMH,
rpadiku, Tabmuil, miarpamMu Tomo, 4-6 ciaiaiB), MaTeMaTW4YHI MOJENl Ta CTHUCIHI
TEKCTOBI ()parMeHTH, sKi Nal0Th MAaKCHUMaJbHE YSABICHHS MpO 3MicT pobotu (3-4
CJAiliB); OCHOBHI TOJNIOXEHHS BUCHOBKIB (1-2 cmaiau). Bci  marepianm
PO3TaIIOBYIOTHCS B TIM MOCIOBHOCTI, B AKIA CTYJACHT Ma€ BUKJIAJIaTH JIOMOBIb IO

CBOTH BUITYCKHIN JUIIIIOMHIN poOOTI.
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JOIJATOK A — 3pa3oK TUTYJIbHOI'O JIUCTA IMIVIOMHOI PO0OTH

MIHICTEPCTBO OCBITH I HAYKHU YKPATHU
YEPKACHKUI HANIOHAJIBHUNA YHIBEPCUTET
IMEHI BOTI'JAHA XMEJIBHUIBKOT'O
®dakynbTeT 00UYNCITIOBAIBHOI TEXHIKH, IHTEJIEKTYATHHUX Ta YIPABISIOYNX CUCTEM
Kadenpa <waszsa sunyckosoi kagedpu>
CnewanpHicth 122 KoM roTepHi Hayku
(keanv 14 nm)

Jlo 3axucrty nomyckaro
3aBinyBau kadeapu

(iHimianu, mpi3BUILE)

(mara, mmianumc)

JAUITJIOMHA POBOTA
OCBITHBOTO CTYIIeHs «Marictp»
(keenv 14 nm)

BIOMETPUYHA CUCTEMA IJEHTU®IKALIII KOPUCTYBAUYA

(keanv 16 nm)

CryneHT rpynu

(udp rpymnn) (mpi3Bu1e, iM’s1, 0 GATHKOBI) (migmuc)

HaykoBuii KepiBHUK

(HayKOBHU CTYITIHB Ta BUCHE 3BaHHS, PI3BHIIE, iHiIiamm) (ITiImuc)

KoncyabTanTn: (3a pimieHHsAM kadeapu)

Yepracu — 20..
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JNOAATOK b — 3aBnanHs Ta KajieHIapHU IJIAH POOOTH CTyIeHTA (3pa30K)

YepkacbKkuii HanioHAJbHUI yHiBepcuTeT iMeHi boraana XMeJbHHMIIBKOT0
®DakynpTET
Kadenpa
CriemianbHICTh
OcBiTHIi CTyIIHB
dopma HaBYAHHS KypcC rpyna

3ATBEPIXXVYIO
3aBigyBau kadeapu

( nionuc) (iniyianu, npizeuwye)

« _» 20 poky

3ABJAHHS
HA JUILIOMHY POBOTY CTYJIEHTA

(npizeuwe , im’s, no 6amerogi)
1. Tema pobotu

3arBepkeHa Haka3zoM 3BO Bif « » 20 poky Ne
2. Tepmin moanHs CTYAEHTOM 3aKIHUEHOI POOOTH
3. Buxiani gani 1o podotu

4. 3MICT pPO3paxyHKOBO-TIOSCHIOBAILHOT 3amuCKy (MEpeNiK MHTaHb, $KI Tpebda
pO3pOOUTH)

5. Ilepenik rpadiuHOro, HAOUHOT'O MaTEpiaTy

6. Koncynbrant(n) 1umioMHo1 poboTr
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[IponoBxkenHs nonarky b
7. KajieHgapHuii IUIaH MiJATOTOBKHU AMIJIOMHOI PpO00TH

Ne Emanu po6omu Tepmin
3/n BUKOHAHHL

1 | BuOip, moromkeHHs # 3aTBEp/KEHHS TEMH, NPU3HAYCHHS
HAyKOBOT'O KEPiBHUKA, PEIICH3CHTA, KOHCYIHTAHTA

2 | Cknama"Hs KaJCHIApHOTO TIUIAaHY W PO3IIMPEHOro IUIaHy-
KOHCIIEKTY po00TH. OnpalfoBaHHs JHKepel

3 | Opranizamiss 1 MNPOBEACHHS TEOPETUYHOIO, EMITIPUYHOTO
(eKCrepUMEHTAIBLHOT0) JOCII1I>KEHHS

4 | IlinroroBKa CKJIaJ0BUX YaCTHH (PO3/UIIB) pOOOTH

4.1 | Beryn

4.2 | Pozmin 1
4.3 | Po3mim 2
4.4 | Po3mun 3

4.5 | BucHoBku

4.6 | CiuCcoK BUKOPHUCTAHUX JIKEPE

4.7 | lomatku

5 | YcyHeHHs 3ayBaKeHb, YpaxyBaHHS PEKOMCHJAII HAyKOBOTO
KEepIBHUKA, JOMOBHEHHS a00 CKOPOUYEHHS 00CITy poOOTH.
VY3romKeHHs BHIIPABJICHOTO BapiaHTy BCi€i poOOTH 110
IIPOIO3HUILII HAYKOBOTI'O KEPIBHUKA

6 | OdopmieHHs TeKCTy poOOTH

7 | [lonepenuiii 3axuct. OOroBopeHHsi poOOTH Ha Kadeapi i
pekomeHgamii i g0 3axucty. OdopmieHHS CympOBIAHHUX
JIOKYMEHTIB

8 |IloganHs poOOTH HAYKOBOMY KEpPIBHUKOBI Il HAIMMCAHHS
BIJITYKY

9 | [loganns po6OTH HA pPEIICH3YBAaHHS

10 | IlizroroBka IOMOBIII HA 3aXUCT

11 | 3axuct pobotu B Ex3aMeHartiifHiii komicii

CTyaeHT-TUIIIOMHUK

(nionuc)

HaykoBuii kKepiBHUK

(nionuc) (npizsuwe , im’s, no 6amvrosi)

« » 20 poky
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JOJATOK B — 3pa3ok aHoTauii AMIVIOMHOI po00TH

AHOTANIA

VY 1t aumIoMHIA poOOTI MICTITHCS BIOMOCTI MPO TOCIHIIKEHHS MPOOIeMU
TPUBUMIPHOI PEKOHCTPYKIIi TBEPAOTUILHUX OO’€KTIB HA OCHOBI cepii MPOCTOPOBO-
OpiEHTOBAaHUX 300pakeHb. Po3risiHyTo icHyroui meronu 3d pekoHCcTpykiiii. JlokmamHo
OIKCAHO MPOLIEC CTBOPEHHSI CUCTEMU TPUBUMIPHOI'O BITHOBJIEHHS Ta KOHCTPYIOBAaHHS
AITOPUTMIB BUPIIIEHHS  3a/ayl  PEKOHCTPYKIIIi. [IpoananizoBano  Ta
EKCIIEPUMEHTAJILHO OIIHEHO SKICTh pE3yJbTaTiB POOOTH PO3POOJIEHUX METOIB
MOPIBHSAHO 13 ICHYOUMMH. 3aIpOINIOHOBAHO MNUISXU MIABUIICHHS iX €(PEKTUBHOCTI.
Po3pobnena TeopernyHa 0a3a JO3BOJIAE€ JIETKO IHTErPyBaTUCS B ICHYIOUl METOAM
TPUBUMIPHOI PEKOHCTPYKII 1 HAOyTH IMIUPOKOTO 3aCTOCYBaHHS PO3POOJICHUM
IrOpUTMaM, IO MiJIKPECIIIOE MPAKTUYHY 1 HAYKOBY LIHHICTh pOOOTH.

Kmouosi ciosa: TPMBMMIPHI PEKOHCTPYKIIII TBEPAOTIIBHUX
OB’€EKTIB, ITPOCTOPOBO-OPIEHTOBAHI 30BbPAXEHHS, AJI'OPUTMU
BUPILIEHHS 3AJIAUI PEKOHCTPYKIIIL.

ANNOTATION

This research paper provides information about the research problem of three-
dimensional reconstruction of solid objects through a series of space-based images.
Described existing methods of reconstruction. Describes in detail the process of
creating three-dimensional restoration and design of algorithms for solving the problem
of reconstruction. Analyzed and experimentally evaluated the quality of the work
developed in comparison with existing methods. Pointed out on ways to increase their
effectiveness. The theoretical framework makes it easy to integrate into existing
methods of three-dimensional reconstruction and gain widespread use, emphasizing
the practical and scientific value of the work.

Keywords: THREE-DIMENSIONAL RECONSTRUCTION OF SOLID-
STATE OBJECTS, SPACE-ORIENTED IMAGE, ALGORITHMS SOLVING THE
PROBLEM OF RECONSTRUCTION.



220
JOIJATOK /I — biiank BiAryKy KepiBHMKa Ha JMILIOMHY po0oTy

YeprkacbKuii HAIOHAJIbHUH YHIBEPCUTET
iMmeni bormana XmMeapbHUILKOTO

@DakynbTeT

Kadenpa

CroemniajgpHICTh

OCBITHIH CTYIIIHB

dopMa HaBYaAHHS KypcC rpymna

BIJIT'YK
KEPIBHUKA HA MATICTEPCBHKY JIMIVIOMHY POBOTY

(npizeuwe , im’s, no 6amvkosi)

Tema pobotu

1. CtymiHb OOTpyHTYBaHHS aKTyaJlbHOCT1 TEMHU:

2. O0cHr Ta cTpyKTypa poOOTH, XapaKTEepUCTHUKA 1i PO3/ALTIB:

3. BiamoBigHICTh pOOOTH METI Ta 3aBJIaHHIM
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IIponoBxenusa nonarky /1

4. O1iHKa TOBHOTH BUKOPUCTaHHS (PAKTUUHUX JAHUX:

5. BukopuctanHs B poOOTI Cy4acCHUX METOAIB T4 METOJIUK:

6. Pe3ynbpTaTi qUIiIoMHOT poOOTH (TEOPETUYHI, MPAKTHUYHI):

7. O11iHKa HAyKOBOTO arapary 1 CTUJII0 poOOTHU:

8. CraBieHHs CTyJeHTa A0 poOOTH, 3ayBakeHb 1 M00aXKaHb HAYKOBOTO KEPIBHUKA!

9. Henomiku:

10. 3aranbHa OIIHKA JWUIJIOMHOI POOOTH Ta BHUCHOBOK TNPO MOKJIMBICTH JOIYCKY
po0OOTH J10 3aXHUCTY:

HaykoBuii kKepiBHUK

(npizeuwye , im’s, no bamokosi)

(yuene 36anns, nayxosuii cmynins, micye pobomu i nocada)

« » 20 _ poxy Iigmmc
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JOIATOK 7K — baank peueHsii Ha JMIVIOMHY Po0OTy CTyAEHTA

YeprkacbKuii HAIOHAJIbHUH YHIBEPCUTET
imeni borrana XMeJbHUIBKOIO

PaKynpTeT

Kadenpa

CrenianbHICTb

OCBIiTHIH CTYIIIHB

dopMa HaBYAHHSA KypcC rpymna
PEIEH3IsA

HA MATICTEPCBKY JUMIIVIOMHY POBOTY

(npizeuwe , im’s, no 6amvrosi)

Tema pobotu

OOcar TUIIOMHOT pOOOTH: KIJIBKICTh CTOPIHOK , TaOIUIb ,
PHUCYHKIB , TOJTaTKIB , BAKOPHCTAHO1 JIITEpaTypu

1. BUCHOBOK 111010 BIAMOBITHOCTI JUILJIOMHOT POOOTH METI i 3aBIaHHIM

2. KopoTka XapaKkTepucTHKa BUKOHAHHS AUILIOMHOI pOOOTH

* KopoTka xapaKTepucTHKa IOBUHHA BMILIYBaTH:

a) XapaKTepUCTUKY BUKOHAHHS KOKHOI'O PO3AULY AUIUIOMHOI POOOTH 1 CTYIIHb
BUKOPHUCTAHHS CTYICHTOM OCTaHHIX JIOCSTHEHb HAYKH 1 TEXHIKH;

0) OLIIHKY SIKOCTI BUKOHAHHS TpadiyHOT YaCTUHU POOOTH Ta MOSCHIOBAIBHOI 3aITUCKH;
B) TIEpETIIK MO3UTHBHUX PUC POOOTH Ta 11 OCHOBHUX HEIOJIKIB.
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[TponosxxeHHs qoaatrky XK

3. 3aranpHa OIiHKA AUIJIOMHOI poOOTH

Penensent

(npizeuwye , im’s, no 6amerogi)

(vuene 36anns, nayrkosuii cmynins, micye pobomu i nocada)

« » 20 _ poky IMignmuc
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JOJATOK JI — OpieHTOBHA TeMAaTHKA JUILVIOMHHUX POOIT

Tematuka MJIP noBuHHa BIAMOBIAATH MNPOQPUIIO CHELIATBHOCTI MIATOTOBKHU

¢axiBIliB, BpaXOBYBaTH MPAKTUYHI MOTPEOW Cy4aCHUX BHPOOHHYUX TMIAMPUEMCTB,

JIep>KaBHUX OpTraHi3aIliil 1 coliaabHUX CITYXKO.

OpieHTOBHI TeMHU JUIIIOMHUX poOIT 1 cryaeHtiB  kadenpu [I3AC

cnerianbHOcTi 121 IHKkeHepist mporpaMHoro 3ade3neyeHHs .

1.

2
3.
4

© N o u

I'lC nyst poGOTH 3 MHTBICTUYHOO 1H(POPMAIITIETO.

Hocnimkenns peanizainii aupexktus OpenMP st MoBH nporpamyBaHHs Ania.
Kom6iHoBaH1 3aco0u Bepudikallii mporpaMHoro 3a0e3neyeHHs .

Mertoau 3a0e3medeHHS INBUAKOI 3MIHM MOJEIl IOBENIHKA B CHCTEMax
peanpHOro yacy.

Jlenymuikaiist TaHuX Y MEAUYHUX 1HQOpPMAaILIHUX CHCTEMaX.
MarmmmHHo-3aJIe’)KHa ONTUMI3allis IPOTPaAMH.

ABTOMaTH30BaHa CHCTEMa OIIHKM aHAepOOHOI MpaIe31aTHOCTI CIIOPTCMEHa.
ABTOMaTu3allisl TUIaHYBaHHS MPOBEACHHS TOJBOBUX POOIT Ha arpapHoMy
1 ITPUEMCTBI.

[Iporpamua miaTpumKa iHOOpPMAaIITHOT TEXHOJIOTIT IOTICTUYHOTO 3a0€3eUeHHS

arporpomMucCIoBOro BI/IpO6HI/IHTBa.

10.AHaniz 1HGOPMATHUBHOCTI XapaKTEPUCTUK PACTPOBUX 300paKEHb y 3aJauvax

IPOrPaMHOI0 YIPABIIHHS.

11.3axuct KOH(DIISHIIIWHNX JaHUX JIJIT XMApHUX CEPBICIB.

12. AnanTartis Mozesied Ha OCHOB1 Teopil pO3KIANIB 0 TPHUKJIATHUX 3aco0iB

dbopmyBanns poskiany 3BO.

13.Po3mmpenns 6i0I10TEeKH apXITEKTYpPHHUX IIa0JIOHIB JOJATKIB JIJI CEPEIOBUIIA

Android Studio.

14.TIporpamHa cucTeMa BU3HAYEHHS BUTTHUX TaprudiB 1JIsl 3B’ A3KY 3 BiJIJIaJICHUMH

a0OHEHTaMH 3a 1X MICIIEM PO3TallyBaHHS.

15.11porpamua cuctema aHamizy Ta ciuaicinry 3D-o0'extiB y dopmati STL ms

AIUTUBHUX TEXHOJIOTIM.
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16.Ilporpamua 0i0nioTeka MeXaHI3MIB KepyBaHHA 00 €KTaMHU B TEXHOJOT1l
BipTyasnbHO1 peanibHOCTI Ha Unity Cardboard.

17.YuiBepcanbHUN CUHTAKCUYHUI aHATI3aTop.

18.IlporpamHe cepenoBUIle YOPaBIiHHSA KOOMEPATUBHOK aBTOMATH30BAaHOIO
CHUCTEMOIO.

19.Cuctema ympaBiiHHA aBTOHOMHHUMH TPUCTPOSMH 32 JIOTIOMOTOI) PYXOBHUX
KOMaH/I.

20.BusHaueHHs cTaHIB aBTOMATHOI MOJIEIII TPOTpamMHu.

21.Tlporpamuuii 3acid juIs aHami3y TeMIepaTypHHMX TOJIB Yy arporepepoOiri Ha
OCHOB1 METOAY KIHIIEBUX PI3HUIIb.

22.Tlporpamue 3abe3reueHHs 11 aHaI3y KOMOIHOBaHUX Mepex [leTpi.

23.1Iporpamuuii 006Xia 1epeBa aBTOMATHOI MOJIEN1 IPOrpaMu.

24 Ilporpamuuii  3aci0 A BU3HAYCHHA OCHOBHUX IIOKa3HUKIB  pOOOTH
OEH30KOJIOHKH.

25.Peanizamis qupektuB Ttexnonorii OpenMP papallel ans parallel for nmst moBu
nporpamyBaHHs Java.

26.1Tporpamuuii 3aci0 1151 BUBHAUEHHSI OCHOBHUX IMOKAa3HUKIB pOOOTH MEpyKapHi.

27.Cuctema miATPUMKH MPOIECY aTecTarlii CiiBpOOITHUKIB KOMITaHI1.

28.Po3poOka CHHTAaKCHYHOIO aHaji3atopa TEKCTIB JJisi CTBOPEHHS OHTOJOTUM
npeIMEeTHUX 00JacTei.

29.Po3pobka cuctemu iHGOpMaLIMHOT OE3MEeKH 11 KOMITIOTEPHUX MEPEK Majioro
O13HecCy.

30.Po3mizHaBaHHs PYKOMMCHOTO TEKCTY 3 BHKOPUCTAHHSM amapaTy HEWPOHHOT

MEPEKI.

OpieHTOBHI TEMHU AMIUIOMHHMX POOIT IJis CTYIEHTIB Kadeapu iHGOpMaliiHUX
TEXHOJOr1{ crenianbHocTi 122 Komm’oTepHi HaykH.
1. Cucrtema aBTOMATH30BAHOTO  YIPABIIHHA HAaBYAJbHUM  MPOLECOM Yy
3araJbHOOCBITHIM IIKOJII.
2. 3a0esnedyeHHs] SKOCTI TMepeaayl KOIbOpYy B MEIWYHUX KOMIT IOTEPU30BAHUX

CHUCTCMaX.
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3. Ynpasninus iHGopMaIlifHIM KOHTEHTOM PO3MOJIIJIEHUX CUCTEM.

4. Cuctema TECTOBOI'0 KOHTPOJIIO 13 30BHIIIHIM (POPMYBAHHSIM KOHTEHTY.

5. AJlaniTUBHE KOHCTPYIOBAaHHA aJITOPUTMIB CHUHTE3y MOJENEeH TMpu 3MiHi
BJIACTUBOCTEN MACHBIB BXITHUX JaHUX.

6. ExcreptHa cucremMa iHAUBIAyaJdbHOrO MiAOOpY JIKIB AN THUIIOBOTO
3aXBOPIOBAHHSI.

7. 3D pexoHCTpyKIlisi TBEPAOTUILHUX OO0 ’€KTIB Ha OCHOBi cepii MpOCTOPOBO-
OpIEHTOBAHUX 300paKEHb.

8. MerpuuHi XapaKTEpUCTUKHU CUCTEM MEIUYHOI JIIarHOCTUKHU Ha 0a31 MOOUTBHUX
TEXHIYHHUX 3aCO01B.

9. TexHomoriuHi acmeKkTH PpO3pOOKH MeAudHoi i1H(opMaIiitHOT cHUCTeMH
JIarHOCTUKHM OHKOJIOTTYHUX 3aXBOPIOBaHb OPraHiB JUXAHHS.

10.Inopmariitna cucTema OIIHKH SKOCTI HABYAJIBHOTO MPOIIECY.

11.TTporpamHuii KOMIUIEKC [Jii OOpOOJIEHHSI PE3yJbTaTIB YIbTPA3BYKOBOIO
JOCIIKEHHS.

12. ABromaTn3oBana iH(opmalliiHa cuctemMa IS JIIEH3YBAaHHS JIKApCHhKUX
3ac001B.

13.IndopmairiitHa cucTeMa MOHITOPUHTY MariCTepCchKOi MiATOTOBKHU.

14.Cucremu knacudikarlii 3HaHb B 00y1acTi 013HECY, OCBITH 1 HAYKHU.

15.Inopmarriitna cucTemMa MPOTHO3YBAaHHS PE3YyJbTATIB CHOPTUBHUX 3MaraHb 3
BUKOPHUCTAHHSAM HEMPOMEPEXK.

16.Cucrema MmoaentoBaHHs PYHKIIN Ta MEXaH13MIB poOOTH OUIKIB (ITPOTETHIB).

17.TndopmaiiiitHa crucTemMa OLIHKH COLIIAIbHO-EKOHOMIYHUX IMOKA3HUKIB PETIOHY.

18.IadopmariitHa cucTemMa yrpaBJIiHHS IEPCOHATIOM Cy4aCHOTO MiANPHEMCTRA.

19.Monynb eneKTpOHHOI peecTparlii maIieHTiB 3 BUKOPUCTaHHIM cTaHmapTiB HL7.

20.TadopmariiitHa cucTeMa MOHITOPUHTY CUTHAITIB M’ SI30BOT CUCTEMH.

21.TIpoexTyBaHHsI Ta po3poOKa iHGOPMAIITHOT TEXHOJOT1i BUSBICHHS BIKOBOI
nuHamiku rmoka3uukis EKT .

22.Indopmariiiina cuctemMa €IEKTPOHHOI MEIMYHOI KapTOTEKH ISl MPaIliBHHUKIB

MEINYHUX 3aKJIa/1B.
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23.Indopmariiiina cucrema €IEKTPOHHOI MEIMYHOI KapTOTEKHU ISl TAIll€HTIB
MEINYHUX 3aKJIa/IIB.

24.Tudopmariiiina cuctema AJid OLIHKU PU3HUKY NPU KPEeAUTYBaHH1 (Q13MYHHX OCi0.

25.IadopmariiitHa cuctema yrnpaBitiHHS (IHAHCOBUMHU MOTOKAMH Ha i IIPHUEMCTBI.

26.IadopmariiitHa cuctema MPOTHO3yBaHHS I'€HOTHUITY 1 (PEHOTUIY HAIIAKIB.

27.IndopmarriiiHo-aHaIITUYHA CUCTEMA JePKABHOT IMOAATKOBOI CITYKOU.

28.Indopmariiiina cucrema ineHTudikarii ocoou 3a BiIONTKaMH ITaJIBIIIB.

29.Meron inenTudikariii ocodu 3a KOMEHTapsIMU KOpPHUCTYBava.

30.Po3podka web-nonatky «Po3knan mis sukiagadisy OS (10S, Android, Windows
CE».

31.ABTOoMaTH30BaHUN pYyOpUKATOpP HAYKOBHX CTaTe€l Ha OCHOB1 KJIACTEPHOTO
aHamizy.

32.Iadopmariiina cuctema IS TOCTIHDKEHHS aITOPUTMIB Ta METOJIB HEUITKOTO
TIOIITYKY.

33.Indopmariiiina cucteMa IIaHyBaHHS BUITYCKY MPOIYKIIT Ha MiIPHEMCTBI.

34.IndpopmariitHa cucreMa eKCKypCcliHOro 0OCITyrOBYBaHHSI HA OCHOBI TEXHOJIOT1H
rJ1I00AJIBHOTO TTO3UIIIOHYBaHHS.

35.Indopmariiiina TEXHOJIOTIS TUIAHYBAHHS, YIPABIIHHS 1 KOHTPOJIS HaBYAIbHUM
poIecoM Ha (paKyyIbTeTI.

36.Indopmarriiina cuctema 610JIOTTYHOTO 3BOPOTHOTO 3B'SI3KY .

37.Indopmaniiina cucrema ekcrnepra 3 MiaOOpy MepcoHaNy 13 BOYJIOBaHHUM
MOJ1yJIEM aHaJI3y MCUXOMETPUYHUX BUMIPIOBAHb.

38.Metoau Ta MIXOAU CTBOPEHHS KOPIOpPATMBHOI 0a3W 3HAHb Ha MPUKIAAIL
CHUCTEMH 3€METBbHOTO KaacTpy.

39.Indopmarriitna cucrema YIPABIIIHHS TEXHOJIOTTYHUM poLIECOM
arpompOMHUCIIOBOTO MIAMPHUEMCTBA 31 IITYYHUM THTEIIEKTOM.

40.CucreMa MOHITOPUHTY MOCIBIB 3 BUKOPUCTAHHIM MOOIIBHUX MPUCTPOIB.

41.IadopmarriifHa cucTeMa MoIepeKEHHS PO CEePIEBO-CYAUHHI 3aXBOPIOBAHHS.

42.1uopmariiiiHa TEXHOJOTIS MPOTUPU3UKOBOIO TUIAHYBAHHS HABUYAJIBHOTO

poLIEeCy.
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Mopeni Ta MeTOAM YIIpaBIiHHS pu3nKaMu rmopTtdeni npoekTis B 3BO.
[ndopmariiitna cucTeMa AIarHOCTYBaHHA 1 KOHTPOJIK MEIHWKO-010JI0TTYHHUX

napameTpiB 010J0TTUHUX 00’ €KTIB.

OpieHTOBHI TeMH JUIUIOMHUX poOiT nnsi  crynentiB  kadenpu [CIIP

cnemianbHocTi 122 Komm’otepHi Hayku, 124 CucreMHunii anaJis.

1.

Crpykrypuzaliiss Mojeneld B TEXHOJOrii 0araTopiBHEBOrO IEepETBOPEHHS
dbopmu iHopMarii.

KoHcominaiist pi3HOPIIHUX JaHUX y CTPYKTypi OaraTOpIBHEBUX Mojenel
CKJIQJIHUX 00 ‘€KTIB.

Cucrema MIATPUMKH MPUUHATTA YOPABIIHCHKUMX pINIEHh HA OCHOBI
cynytHukoBoro ['JIOHAC/GPS MOHITOpUHTY MallIMH HIBUIKOI JOITOMOTH.
Po3pobka yar-60Ta Ha OCHOB1 OHTOJIOTIYHOTO MIIXOAY.

Po3pobka CHHTaKCHUYHOTO TEKCTOBOTO aHaIi3aTopa.

Cucrema aBTOMATH30BAaHOTO pPO3pPaxyHKy 30WUTKIB MiJNPUEMCTBA  BiJ
3a0pyHEHHS JTOBKIJIA.

[Tomyk TEKCTOBUX TMOBIJOMJIEHb 3a 3MICTOM CHUCTEMOIO 0araTOpiBHEBOTO
MOHITOPHUHTY.

TexHonoriss BUSBICHHS HENPaBIMBHUX IMOBIIOMJIEHb Yy COIIAJIBHUX MEpekax
3aco0amMu 1HTENEeKTyalIbHOI'O aHaJi3y JaHUX.

[lepBuHHA 00poOKa NaHUX B iHQOPMALIITHUX CUCTEMaX MPOrHO3YBaHHS CTaHy

JTOBKIJUJIA.

10.Knactepusaiiis JaHUX B COLIIaJIbHUX MEPEKaX.

11.PamxyBanHs iHGOpMAaIi 715 TOITYKOBUX CUCTEM.

12.TnTenexkTyanbHUI aHaI3 pe3yJbTaTiB TeCTYBaHHS.

13.Cucrema xoabopaTuBHOI PiabTpaIlii.

14.T'IC iuBecTopa (iHBecTHIIIHA KapTa YepkachKoi 00J1acTi).

15.CepenoBuiiie Bi3yaiabHOI po3poOKH 0a3 3HAaHb JIATHOCTUYHUX EKCHEPTHUX

CHCTCM.

16.InTenexTyanpHa cucTeMa KOHTPOJIIO Baru Tijia.
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17.Po3nizHaBaHHs KOHTYpIB OO'€KTIB B IHTEIEKTYaJIbHIA CHCTEMI MOOLIBHOIO
pobora.

18.InTenekTyanpbHa CUCTEMA HEYITKOTO MOIIYKY 00'€KTIB Ha 300payKEHHI.

19.BusHaueHHs] TOMYNSPHOCTI TEM CaWTy 3a JOMOMOTOI0 aHalli3y 3BOPOTHUX
MOCHJIaHb.

20.Web-cepgic 001Ky 1 IUTaHYBaHHS KYJIbTYPHO-MAaCOBHUX 3aXO/IiB MiCTa.

21.IaTenexTyanbHa CUCTEMa MOHITOPUHTY PECYpPCIiB MPOEKTY B pEaIbHOMY Yaci.

22 .InTenexkTyanbHUl MOHITOPUHT KibepaTak.

23.CucremMa OLIIHKH JiepKaBHHUX 3aKyIiBenb Ha ocHOBI ABC/VEN- anami3y.

24.TaTenekTyalbHU MOHITOPUHT Kapiorpam.

25.CucreMa OIIHKM KOHKYPEHTHOCIPOMOKHOCTI opraHizaiiii Ha ocHoBl SWOT-
aHamizy.

26.CueHnapiii irpoBoi cTpaTerii MpUIHSITTS PIIICHb.

27.KnacTtepu3allis CIIOCTEPEKEHb COII0-TIr€HIYHOTO MOHITOPUHTY.

28.ITapameTpruHa onTUMI3allis IPOIeCy MPOTHO3YBAHHS 3MiHHU IiHH (aKTopa 3a
JTAHUMU TOPTOBOi OIpiKi.

29.InTenexkTyanbHa CUCTEMa MPOTHO3YBAHHS pe3yJbTaTiB peamizailii mopTdens
pErioHaJbHUX MPOEKTIB.

30.Knacudikarisi TEKCTIB IHTEICKTYyaJIbHOI CHUCTEMOIO  1H(OpMAIIIHOTO
MOHITOPHHTY.

31.InTenexkTyaibHa CUCTEMa MOIIYKY MapTHEpiB Ta (OPMYBAHHS PO3MOALICHUX
MPOEKTHUX KOMaH]I.

32.IaTenekTyalbHa CUCTEMA 3aXUCTY JOCTYIY A0 KOPIOPATUBHUX JTaHUX.

33.IaTenexTyanpHa cucTeMa MmiaATPUMKH MPOEKTHO-KOHCTPYKTOPCHKHX PILlICHb.

34.InTenekTyanbHa cucTemMa creranorpadyBans rpadiyHux 300pakeHb.
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JOJATOK M — IIpuxkiaaa Berynmy 10 AUIJIOMHOL po00TH

Tema maricTepcbkoi TUIIIOMHOT pOOOTH:

MATEMATUYHE I IPOT'PAMHE 3ABE3INEYEHHA ITEHTU®IKALLI
OB'EKTIB Y BA3I JAHUX HA OCHOBI HECTPOI'OI BIAIIOBIJHOCTI

BCTYII

HeyxunwHe 3pocTanHs 00'€eMiB JaHUX BUKIUKAE HEOOXIAHICTH IIUPOKOTO
BUKOPHUCTAHHS MEPEIOBUX 1HPOPMAIIMHUX TEXHOIOT1H 11 €(EKTUBHOTO YIIPaBIIHHS
notokamu faHux. [Ipu mpoMy HaOUIBITY 3HAUYIIICTh HAOYBAIOTH 3a/1a4l CTBOPEHHS
e(deKTUBHUX IHCTPYMEHTIB OIIIHKKA 1 KOHTPOJIIO 3pPOCTAIOUMX MOTOKIB 1H(OpMAIIii,
onTuMizaIli mpoueayp oOpoOku, arperaiiii, y3araJbHEHHs, IMOITYKY 1 aHaII3y JaHUX.
3pocTae MONUT Ha CTBOPEHHS K KOPIMOPATUBHUX aBTOMAaTU30BaHUX 1H(OpMALIMHUX
cucreM (AIC), Tak i OKpeMHX crieniani3oBaHuX pimeHs [1].

AKTyaabHicTh TemMu. 3 Touku 30py TexHonorid AIC mnpencraisie HaOip
anapaTHUX 3aco01B, TEXHOJOT1H, METO/IB 1 AJITOPUTMIB, CIIPSIMOBAHUX HA MIATPUMKY
KUTTEBOTO MUKy 1H(POpMAaITii, SKUil BKIIIOUA€E TPU OCHOBHI MPOIECH: 00pOOKY JaHUX,
ympaBIliHHS 1HOOPMAITETO 1 yTIPaBIiHHS 3HaHHIMHU. J1J1s1 BKa3aHUX MPOIIECIB Y PIZBHOMY
CTYIICHI XapaKTepHi MpoOJeMHU YIPaBIiHHA SKICTIO TaHUX, Y TOMY YHCII TOB'sI3aHi 3
HAsBHICTIO AK y 3amlMTax, Tak 1 Oe3mocepeaHbo B 0azax maHux opdorpadiyHux i
(hOHETHYHUX TTOMUJIOK, TTOMUJIOK BBEAEHHS 1H(OpMaIlii.

Ha nanuii MOMEHT yHIBepCaJbHOI METOJUKH iX PIMIEHHS HE ICHYE, OCKUIbKU
KOKHa TpoOjeMa Mae BiacHy crerudiky. BHacaigok Isoro 3ajgada TEKCTOBOTO
MOIIYKY B 0a3ax JaHUX HE MOXe OyTH MOBHOIO MIPOIO PO3B’s3aHA TIILKM METOJIaMU
MepeBipKM Ha TOYHY BiAMOBiAHICTE [2]. Crae akTyaabHUM 3aBIaHHS pPO3POOKH
CHeliaJlbHUX METOMIB 1 TEXHOJOrIM MOIIYyKYy 3 BUKOPHCTAHHSM HETPUBIAIBHHUX
pillieHb, Y TOMY YHCJI1 3 BUKOPUCTAHHSM OIEepalliii HECTPOroi BiAMOBITHOCTI.

3B's130Kk po00TH 3 HAYKOBHMM NpPOrpaMaMu, IUiaHamMu, Temamu. Pobora
BUKOHYBajacs  BIAMOBIAHO A0 IUIAHIB  HAYKOBUX  JOCHIDKCHb  Kadeapu

IHTENIEKTYaJIbHUX CUCTEM NPUHHATTS pimeHs YHY .
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Merta Ta 3aBaaHHs JAocJail:KeHHs1. MeTolo poOoTH € po3pobKa CreliaabHOro
MaTEMaTHYHOIO 1 MPOrpaMHOro 3a0e3MeueHHsI 1JIs peatizailii MOIyKOBUX MPoLEeayp i
OTOTOXXHEHHS 3anuciB y 0a3ax gaHux. J[Jis TOCATHEHHS MOCTABIECHOT METH HEOOX1THO
pPO3B’sI3aTH TaK1 3a/a4i:

— MPOBECTU aHaJI3 MOJENe, METOMIB 1 aJIrOpUTMIB MOLIYKY 1 HOPIBHSIHHS
00'e€KTIB y pesIiiHii 06a31 TaHUX;

— po3poOUTH 1 EKCHEPUMEHTAJIIbHO JOCHKYBAaTU QJITOPUTMH 1AeHTU(IKAIT
00'ekTiB y 0a31 HaHUX, 110 BPaXOBYIOTh HASIBHICTh MOMMJIOK OMNEPATOPCHKOTO
BBEJICHHS,

— CHpPOEKTYBaTU 1 PO3POOUTH cCHelialibHE IporpamMHe 3a0e3leyeHHs, U0

pearizoBye poOOTy alropuTMIB ieHTH]IKAI] 00'€KTIB y 0a3i JaHUX.

O0'exT i npeameT gocaigaxeHHss. O0'€eKTOM JTOCIIIKEHHS € IPOLEC YIPABIIIHHS
SKICTIO JaHUX, IO ITOB'sI3aHl 3 HAsBHICTIO SK B 3alMTaX, Tak 1 Oe3mocepeaubo B B/
oporpadiunux 1 POHETUUHUX MOMUJIOK Ta MOMUJIOK IIPU BBEICHHI 1H(popMaIiii.

[IpenmeToM MOCHTIIKEHHS € METOAM 1 MporpamMHe 3a0e3MedYeHHs IMiIBUIICHHS
e(eKTHUBHOCTI YIIPaBIIHHS SKICTIO HAYKOBO-TEXHIYHOI iH(pOopMaIlii B 6a3zax JaHHX.

Metoau nocaimkennsi. OTpumaHi pe3yiabTaTd AOCTIIKEHHsS 0a3yloThCsl Ha
BUKOPHUCTaHHI METOMIB 1 3ac00IB CHCTEMHOIr'0 aHalli3y, Teopii yXBaJICHHS pIIlICHb,
METO/1IB KOMI'TOTEPHOT0 aHaJli13y, MATEeMAaTUYHOT'O MOJICITFOBaHHSI.

HaykoBa HOBHU3HA O/ep:KaHUX pe3yJbTATIiB. Y JTUILUIOMHIN poOOTI OTpUMaHIi
HACTYIMHI pe3yJIbTaTH, 10 XapaKTEPHU3YIOThCS HAYKOBOIO HOBU3HOIO:

— BIEpIIE 3anponoHoBaHa (YHKIIS PENEBAaHTHOCTI, WO  BIAPIZHAETHCA
3aCTOCYBaHHSM aJTOPUTMY HECTPOTOi BIAMOBIIHOCTI 1 JO3BOJISIE BUYUCIUTH
KUIBKICHY OL[IHKY CXOKOCTI PSIIKIB TEKCTY;

— BJIOCKOHAJIEHUH METOX 1 PO3POOJICHHI aNrOopuTM pPO3Mi3HABaHHS 1 YCYHEHHS
nyOmtorounx 3anuciB y b/l Ha OCHOB1 aBTOMaTUYHOI'O0 BUOOPY CXEMU pYy4HOi a00
ABTOMATHYHOI 1JICHTH(IKAITIT;

— moriaubJIeHO Ta YTOYHEHO airopuT™M (OHETUYHOI CXOXKOCTI, BiACTaHI

JleBenmTeitHa, 1m0 3a0e3mevye MOITyK TEPMiHIB, 3aJJaHUX Y 3aIHTI.



237
IIpakTHyHe 3HAYEHHs POOOTH TOJIATa€ Y CTBOPEHHI Iporeayp 1 QyHKIiH, a
TaKO0>X KOMIUIEKCY aJTOPUTMIB MOIIYKY 1 MOPIBHSAHHSA 3anuciB y BJl, siki 703BOJISIOTH:
— 3IIMCHIOBATH PO3IIMPEHHMM MOIITYK 1 BUAauyy 1Hpopmalii Ha OCHOB1 (pyHKIIII
HECTPOroi BIIMOBIAHOCTI;
— imeHTU]IKYyBaTH 3amucH 0a3 AaHUX, IO MICTAThH iHGOpPMAILIi0 PO PI3UYHUX 1
IOPUANYHUX OCi0;
— MPOBOAWTH IIBUAKY OLIHKY, Y3arajlbHEHHs 1 arperaiito, 3a0e3nedyBaru

MOKJIMBICTh IHTEJIEKTYaIbHOTO aHAII3Y.

Oco0Ouctuii BHecok 3100yBava. /[uruioMHa poboTa € caMOCTIHHO BUKOHAHOIO
HAyKOBOIO TIpalero. Ycl HayKOBl pO3pOOKH, BUCHOBKHM 1 MPAKTUYHI PEKOMEHMAIIIT,
BUKJIQJIEH] Y IUIUTOMHIN poOO0TI, chOpMYIIbOBaHI Ta OOIPYHTOBaHI aBTOPOM OCOOHCTO.

Peanizanis i BhnpoBamkeHHsi pe3yJbTaTiB  podotu. Po3pobieHe
QITOPUTMIYHE 1 TporpamMHe 3a0e3ledeHHs] BUKOPUCTOBYEThCA B iH(OpMAIliitHO-
AHAMITHUYHIA CHCTEMI MIANPHEMCTBA «ABpOpay», IO MIATBEPIKYETHCS AKTaMH PO
BIIPOBAIKCHHSI.

Anpobauisi poooru. TeopeTnyHi 1 MpakTUYHI Pe3yabTaTH, OTPUMaHI Y TIpoIieci
TOCHIDKEHHS, JOKJIagainucss 1 oOroBoproBaiucs Ha: X HayKOBO-TPaKTHUUHIH
KoH(pepeHIi «PeiHKuHIpUHT O13HEC-TIPOIIECIB HA OCHOBI CydacHHX 1H(MOpMaIiiHUX
TexHoJsiorid. CucteMu yrpaBliHHS TporiecaMu 1 3HaHHAMU» (Kui, 23-24 Oepesns
2017 p.); V MixHaponHiii HayKoBO-TIpakTU4HIA KoHpepeHuii «IHdopmaniiini
TEXHOJIOT11 B OCBITI, HayIli i BUpoOHUITBI» (XapkiB, 24-25 kBiTHs 2017 p.).

Iyoaikamii. [To Temi qumuIoMHOT poOOTH OIYy0OJIIKOBAaHO 3 HAYKOBUX pOOOTH, Y
TOMY 4yuciai 2 — y BUIaHHAX, pekomeHaoBannx MOH Vkpainu. 3 HuX ogHa pobora
OITy0JIIKOBaHa y CIBaBTOPCTBI [3].

Ctpykrypa Ta 00cAr podoTu. J(umiomHa poOoTa CKIATAETHCA 31 BCTYMY,
YOTHUPHOX PO3JILIIB, BUCHOBKIB, CIIMCKY BUKOpUCTaHUX Jxkepen (30 HaliMeHyBaHb), 6
JOJIaTKIB. 3arajibHUii o0cAT poOOTH CTAaHOBUTH 95 CTOPIHOK OCHOBHOTO TeKCTy, 20

PUCYHKIB Ta 9 TabIHUIIb.
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[TIponosxenns nogarky M
Maricrepcbka poOoTa Ha TEMY:

3ACOBHU CTBOPEHHA ITAPAJIEJIBHUX AJIT'OPUTMIB
IHTEJIEKTYAJIBHOI'O AHAJII3Y JAHUX

BCTYII

AKTyaJbHICTb PO0OOTH. AJTOPUTMHU IHTENEKTYaJIbHOI'O AHANI3Y BUTATAIOTh
3HaHHS 3 00'eMHHMX MacuBiB JaHux. lIpu 1npoMy HaillOUIbIIAa MIHHICTH 1
HETPUBIATBHICT, OTPUMYBAHUX 3HAHb MOKJIMBA NP aHAJI31 3HAYHUX 00'€MIB JaHUX.
TyT BUHMKAIOTH HACTYITHI OCHOBHI MIPOOJIEMHU aHAII3Y:

— TMPOAYKTUBHICTH — aHali3 BENUKHUX 00'eMiB (BHUMIpIOBaHHX TepabaiiTamn)
BUMAra€ BEJIUKHUX OOYMCIIOBAJILHUX PECYpPCIB 1 MOXE BUKOHYBAaTHCS 3a
HENPUIHATHUHN U1l aHAJIITHKA 4Yac;

— PO3MOAUICHICTh — Yy 3B'SI3KY 3 BEIMKUM 00'€eMOM JaHMX 30epiranHs iHpopMairii
MOske OyTH peali3oBaHe B PO3IMOIJICHOMY CXOBHIII, KPIM TOT'O B CHITY IPUPOIU
JAHUX BOHU MOXKYTb 30€piraTucs B Pi3HUX JIXKEpenax.

O6uaB1 NpobJieMH MOXYTh BHUPILIYBATUCA 32 PAaXYHOK MapayielbHOro 1/abo
PO3MOJIJIEHOT0 BUKOHAHHS 1HTENIEKTyalabHOro anami3y nanux (IAJL).

HuHl mpoBOAUTBCA OOCUTH BEJIMKA KUIBKICTh JOCHIIKEHb B I 00JacTI.
Bunineni okpemi Hampsimu B obmacti [AJ] (y 3apyOixkHiit JmiTepaTypi sl 00J1acTh Ma€e
Ha3By Data Mining): mapanensanii [A]] (Parallel Data Mining) i po3noainenunii 1A/J]
(Distributed Data Mining). BinbImicTs 3ycuiib AOCTIAHUKIB B 00JaCTi MapaielbHUX
anroputMiB [AJ] BUTpauaroThcsi Ha po3napayieTOBaHHS OKPEMUX aJITOPUTMIB aHAIIZY
11X TOJIaTbIIy ONTUMI3AIIIIO.

Y 3B'E3ky 3 IHUM JOCIDKEHHS B 00JacTi 3arajbHUX MIAXOJIB 10
po3napayielOBaHHs ICHYIOUMX aJTOPUTMIB I1HTENEKTYaJIbHOIO aHalli3y € JOCHUTh
aKTyaJIbHUM 3aBJIaHHSIM.

Merta i 3aBnanuns gociaigxennsa. Meroro poO0OTH € po3poOka 3aco01B MOOyA0BU
nmapayieTbHAX AJITOPUTMIB I1HTEIEKTYAJIbHOTO aHai3y MaHWX JUIsi BUKOHAHHS B
PO3MONIITIEHOMY cepeoBHIIi. JJIs TOCATHEHHS 3asBJICHOI METH B POOOTI HEOOX1THO

BUPILINTH HACTYIHI 3aBJaHHS:
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— aHaJi3 ICHYIOYHUX MiAXO/IB 10 CTBOPEHHS MapajiebHUX anroputmin 1A /];

— po3poOka METOJy CTBOpPEHHs mapanenbHux anroputmiB I[AJl Ha OCHOBI
MOTOKOOE3MEUHUX (PYHKIIIOHATBHUX OJIOKIB;

— po3poOKa mporpaMHUX ITa0JIOHIB IS peajizallii MoCaiJOBHUX 1 MapaieIbHUX
anroputMmiB [A]] 3 noTokoOe3neyHnx QPyHKIIOHATIbHUX OJIOKIB;

~ TPOBEJEHHS EKCTIEPUMEHTIB 10 BUKOHAHHIO aJTOPUTMIB, MOOY/IOBAaHUX
BIJITIOBIJTHO /IO 3aIIPOTIOHOBAHOTO METOY.

00'exTom npociaigkenns € anroputmu [A/].

IIpenmeToM I0CTiTKEeHHSI € METOIM TIOOYTOBY MapayielbHuX anroputmis IA ],

MeTtoau gocaimkeHHsi. Meronu moOyI0BY NapajielbHUX aITOPUTMIB, METOIU
NPOEKTYBaHHsI MPOTPAMHOT0 3a0e3MeYeHHSI.

HaykoBa HOBH3HA POOOTH TOJIATA€E B HACTYITHOMY:

1. 3anponoHoOBaHWI MOJIMIIEHUHA METOJ CTBOPEHHS MapajelbHUX aJrOPUTMIB
[A]], Ha BiAMIHY BiJl ICHYIOUHX, 1110 BUKOPUCTOBYE JIEKOMIIO3UIIIO AT OPUTMY
Ha TMOTOKOOe3ne4Hi (YHKIIOHAIbHI OJIOKM, IO JI03BOJISIE BUKOHYBATH
po3napajieqOBaHHs 32 PaXyHOK 3MIHHM CTPYKTYpHU NapalieIbHOTO AITOPUTMY.

2. 3anporoHOBaHa METOAMKA po3napaientoBaHHs anroputmiB  [AJl, sxa
BIJIPI3HSAETHCS BIJl BIJOMHX THM, LI0 JO TMOCHIJOBHUX aJITOPUTMIB aHAI3y
3aCTOCOBYETHCSI 3alPOINIOHOBAHUM METO]I CTBOPEHHS NapajelIbHUX aJTOPUTMIB
[A]] 3 ypaxyBaHHSIM XapaKT€PUCTUK PO3IOALIEHOTO CEPEIOBUILA.

IIpakTHYHa 3HAYYIHICTD:
1. Jlns crBopeHHs mnapanenbHuX anroputmiB [AJl 3ampornoHoBaH1 HporpamHi
11abJI0HU, MOOY10BaH1 Ha OCHOBI (DOpMaIBHOT MOJIENI 1 BIIAUISAIOUl peali3aiito
ITOPUTMY BiJl 3aCO01B PO3MOIIJIEHOTO BUKOHAHHS.
2. Po3pobnena Oibmioreka mnapanenbHUX anropuTmiB IAJ] 11 BUKOHaHHS B
PO3IOAIICHOMY CEPEIOBHIIN, 110 BKJIIOYAE 3aIPOIIOHOBAaHI MIa0JI0HH.
Anpobauisi po6oTu. OCHOBHI MOJIOKEHHS 1 pe3yJbTaTH MariCTepchKoi poOoTH
JOKJIa1ajucs 1 00rOBOPIOBAIKMCS HA MIKHAPOJHIMA KOH(epeHLIi 3 M'SKMX 004YHCIIEHb 1
BuMmipiB, Kuis, 2017 p.

BnpoBaakenHsi pe3yJbTatiB podoTu. PesynpTaTti po6oTu Oy BUKOPUCTaHI
B yuboBomy mpouieci YHY na xadenpi [13AC.

IMyoaikanii. OCHOBHI TEOpETHUYHI 1 MPAKTH4YHI Pe3yJbTaTH MariCTepChKOl

pobotu onybsikoBaHi B 3 poboTax, cepel Skux 2 poOOTH B MPOBITHUX BUIAHHSIX.
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[TIponosxenns nogarky M
Maricrepcbka poOoTa Ha TEMY:

KPUTEPIAJIBHA CUCTEMA OIIHKHN EHEPI'O3ABE3IIEYEHHSA
AJIMIHICTPATUBHUX OJJMHUIIb YEPKACBKOI OBJIACTI

BCTYII
CphOrosHi CHCTEMHUMHU JOCHIIKEHHSMHU TAaJIUBHO-CHEPreTUYHUNA KOMILJIEKC

VYkpainu 3aiiMaroTbCsl HAYKOBINl 1HCTUTYTY 3araiibHoi eHepretuku HAH VYkpainwy,
BipTyanbHOi opraHizamii MatModEn, ska HaleXuTh IHCTUTYTYy MNpodeM
MonemoBaHHs B eHepreruui iM. I'.€. [lyxoa HAH Ykpainu.

OkpeMi  acmeKTH  BHU3HAYCHHS  CTPATETIYHOTO  PO3BUTKY  IMAJUBHO-
€HEPreTUYHOr0 KOMILUIEKCY KpaiHU Ha PErioHaJIbHOMY PiBHI, 30KpeMa 3 OplEHTAIIE0
Ha MOro CTIiKicTh, pO3MIIHYTI B podoTax Auapiidayka [.B., bapannuka B.A. [1-2].

AKTyaqabHicTh TemMH. B ymoBax rmiobamizaiii e€KOHOMIKM  YKpaiHu
MiABUIIYETHCS POJb PETIOHIB Yy MIXHAPOJHOMY €KOHOMIYHOMY CHIBPOOITHHUIITBI Ta
CIIOCTEPITAEThCS TEHJICHIIST 10 PO3MIMPEHHA iX CaMOCTIMHOCTI, IO MOTpedye
BJIOCKOHAJICHHS METOJIB TUIaHYBaHHS 1X PO3BUTKY. TOMY aKTyaJbHOIO 3aJlayelo, siKa
CBOTOJIHI CTOITh IEpe]] HAyKOBISIMU € pealibHa OIlIHKAa OCOOJMBOCTEH pErioHIB:
ICHYI04Oi MaTepiaJbHO-TEXHIUYHO1 0a31, 3a0€31eYeHOCT] TPYIOBUMHU Ta (PIHAHCOBUMU
pecypcaMu, KIIMAaTHYHHUX OCOOJMBOCTEH, a TaKOXK CHEPreTUYHOI HE3aJICKHOCTI, 110
noTpedye NeTaabHOro aHalli3y Ta pO3POOKH METOJIUKN CUCTEMHOTO JTOCIIKEHHSI.

3B’A30K po0OTH 3 HAYKOBUMHM NMporpamMamMu, njaHamu, temamu. HaykoBa
tema: «Merogu Ta 3acoO0M IHTENEKTYaldbHOI MIATPUMKH TPUUHATTSA PpILIEHBY.
JlepxaBHuii peectpariiauii Homep: 0114U001024 Bix 16.01.14.

Mera i 3aBaaHHs Ja0cCJdiI:KeHHsl. MeTOl JOCHIIPKEHHS € CTBOPEHHS
KpUTEPIaIbHOI CUCTEMH OIlIHKM €Hepro3ade3leueHHs aIMIHICTPaTUBHHUX OIWHUIIb
UYepkacbkoi 00J1acTi.

BianoBigHOo 10 OCTaBI€HOI METH BUPIIIEH] TaKi 3a/1a4i JOCTIKCHHS:

— aHaJIi3 ICHYIOYHX 3aC001B KPUTEPiaIbHOT CUCTEMH OIIIHKU €Hepro3ade3nedeHHs
aJMIHICTPATUBHUX OJMHUIIh, OI[IHKA 1X MepeBar Ta HelOMIKIB;

— BuUOIp  METOAIB  aHamizy i1 KpUTepiadbHOi  CHUCTEMHU  OLIHKHU
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eHepro3ade3neyeHHs;

— TMpOeKTyBaHHS Ta po3podka [I3 pama KputepialbHOI CHCTEMH OIIHKHU
eHepro3abe3neueHHs] Ha OCHOB1 BUOpAHUX METO/IIB aHAITi3Y;

— TectyBaHHs po3pobienHoro [13;

— po3poOKa METOAMKH 3aCTOCyBaHHs po3pobieHoro [13.

006’exTOM T0CJIIKEHHS € KpUTEpialibHAa CUCTEMA OI[IHKU €Hepro3ade3neyeHHs
aJMIHICTPATUBHUX OJUHUIL YepKkacbkoi 00J1acTI.

IIpeamerom noc/igKeHHs] € METOIU Ta 3aCO0M JJIsl KpUTEPIaIbHOI CUCTEMU
OLIIHKY €Hepro3ade3neueHHs aJIMIHICTPAaTUBHUX OJAMHUIL YepKacbkoi 00nacTi.

Metoan  gociimxeHHs.  [[nsg  po3B’sA3aHHS ~ NOCTaBJICHUX  3aBlIaHb
BUKOPUCTOBYIOTHCS METOJM MAaTEMAaTHUYHOI CTAaTUCTUKH, CHCTEMHOIO aHaji3y Ta
00’ €KTHO-TIPOTOTHUITHE MPOTPAMyBaHHS.

HaykoBa HOBU3HA Ofiep>KaHUX PE3yJIbTATIB MOJATAE Y:

— IIO€AHAHI JEKUIBKOX METOMIB MAaTEMAaTHUYHOI CTATUCTUKA Ta CHCTEMHOI'O
aHaizy;
— 00’eqHaHl pe3ynbTaTiB JEKUIBKOX METOAIB KiacTepisaiii, IS OTpUMaHHS

OUTBIII TOYHOTO PE3YNIBTATY.

IIpakTHyHe 3HAYEHHS1 OJEeP:KAHUX Pe3YJbTATiB. 3aMPONOHOBAHI PIIICHHS
MOXYTh OyTH BHUKOPHUCTAaHI IS aBTOMaTu3armii poOoTu ¢axiBus B Talysi
eHeprozabesneyeHHs. 3a JIOMOMOTOI CTBOPEHOI CHUCTEMHU MiABUIIUTHCS SIKICTh
OLIIHIOBAHHSI €HEepro3ade3neueHH s, 1[0 MO3UTUBHO B110OPA3UThCA HA YIPaBIIHCHKHUX
pimeHHsX. J{ocBiJ CTBOPEHHs 1 eKCITyaTallii CHCTEMH MOKE€ BUKOPUCTOBYBATHCS MiA
Yac yIOCKOHAJIEHHS Ta OnTHMI3allli poOoTH (axiBI B Tamy3i eHeprozade3neyeHHs.

IMyoaikamii. OcHOBHI MeTOAM JOCHIIKEHHS Ta YacTHHA OTPUMAHUX
pe3ynbTaTiB Oynu ory0I1iKoBaHi B 1CTaTTl y HAyKOBOMY KypHauTi «BiCHUK 1HXEHEPHOT
akanemii Ykpaiau» ta B Te3ax koHpepenitii «IMT-2016».

Ctpykrypa Ta 00car podotu. JlumiomHa poOOTa CKIIAA€ThCA 31 BCTYIY,
YOTUPHOX PO3JIUIIB, BACHOBKIB, CITMCKY BUKOpUCTaHUX Jikepen (30 HaiimMeHyBaHb), 6
JOJIaTKIB. 3arajibHUM 00CAT poOOTH CTAaHOBUTH 94 CTOPIHOK OCHOBHOTO TEKCTY, 18

PUCYHKIB Ta 8 TabJIULIb.
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