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iHbopMaLiiHNX TEXHOMOri Ta cucteM MapyeHko Masno AHaToninosuy IHOOPMALINHA
CUCTEMA MIATPUMKIW NEPEKJAOALILKOIT AO1971bHOCTI HA OCHOBI TEXHOJIOT A

MPOEKTYBAHHSA . KBasidikauiiHa poboTa 30006yBaYa BULLOI OCBITU OPYroro
(MaricTepcbkoro) piBHSA OCBITHbOI NporpamMm
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3a cneuianbHicTio 121 IH)XeHepis nporpamMmHoro 3abe3nevyeHHa OcobucTuin nignmc

Masno MAPYEHKO HaykoBuin KepiBHUK lFeHHagin MOTUJIbHWUW, kaHoupaT

TeXHIYHUX HayK, OOLEeHT Kadenpu iHpopMaLinHUX TEXHOJION N Ta cuctem 3aBigyBad Kadenpu
Mwukona CEMEHOB, KkaHangaT negaroriyHUX Hayk, AOLUEHT Kadeapwu
iH(hopMaLiINHNX TEXHOJIOrIN Ta CMCTEM

MonTtasa - 2025 3MICT MEPENIK YMOBHNX MO3HAYEHbL6 BCTYMN7 PO3411 1. AHANI3
NMPEOAMETHOIO CEPELOOBULLA TA MATEMATNYHOIO 3ABE3MEYEHHA9 1.1. AHani3 npeaMeTHOro
cepepoBuwa9 1.1.1. Onuc npegmeTHoro cepegosuwa9 1.1.2. Onuc npouecy AisnbHocTil0 1.1.3.
Onuc yHKuUioHanbHoi Mmogenill 1.1.4. Ornag HassBHUX aHanoriel2 1.2. Jlocnig>XeHHs
MaTeMaTuyHoro 3abesnevyeHHal4 1.2.1. 3MiCTOBHa NOCTaHOBKa 3afavild 1.2.2. MateMaTn4Ha
nocTaHoBKa 3agavil5 1.2.3. O6brpyHTyBaHHS MeToay po3B'sa3aHHA15 1.2.4. Onuc meTtony
po3B’A3aHHALl7 BucHoBKK 0o po3ainy21 PO34l11 2. MOOENHOBAHHA TA AHANI3 IHOOPMALLINHOIT
CUCTEMUN HA MJIATOOPMI . 23 2.1. BuMmoru po TexHiyHoro 3abe3nevyeHHs23 2.2.
ApxiTekTypa nporpaMHoro 3abesneyeHHsa23 2.2.1. BxigHi gaHi23 2.2.2. BuxigHi gaHi25 2.2.3.
MobynoBa piarpam BapiaHTiB BUKOPUCTaHHSA ( )25 2.2.4. ®i3nyHe
npencTaBsieHHA MoOeni NporpamMHoi po3pobkn26 2.2.5. Niarpama nakeTie28 2.2.6. [iarpama
nocnigoBHOCTI32 2.2.7. [iarpama KOMNoHeHTiB34 BucHoBkM o po3ainy35 PO341J1 3. PO3POBKA
IHOOPMALINHOI CUCTEMW NIATPUMKIW NEPEKNALALBKOI AIANTbHOCTI HA MNAT®OPMI .

36 3.1. O6rpyHTyBaHHA BMbopy 3acobiB po3pobkn36 3.2. Onuc cTpykTypu 6a3m gaHnx38
3.3. Po3pobka iHTepderncy42 BucHoBkn 0o po3ainy52 BUCHOBKIN53 CMTMCOK BUKOPUCTAHNX
OXXEPEJI55 OOOATOK A59 MEPEJIK YMOBHUX MO3HAYEHb

CKB[, Cuctema KepyBaHHs 6a30t0 gaHuX

M3 MporpamHe 3abe3nevyeHHS BCTYI 3 KOXKHUM pOKOM BUMOTIUN [0
hYHKLIOHaNbHOCTI iHOpMaLiMHNX CUCTEM 3pocTatoTb. Po3pobka 3acTocyHKiB NnoTpebye BUCOKO
KBasigpikoBaHMX cnewuianicTiB 3 rNM60KNM pO3yMiHHAM Ta BEJIMKUM A0CBiAoM. Yac po3pobku
TaKux cnctem 36inblUyeETLCA pa3oM 3 CKAAAHICTIO. TOMY HaABHICTb TEXHONOTIN, aKi 6 fo3sonsanm
CNPOCTUTU, MPULLBNALINTIK PO3P0OKY € BKpa HeObXigHUM. Y cydacHOMY CBIiTi iHhopMauis €
OOHWM i3 HaNLiHHIWKX pecypciB, 6e3 9KOro HEMOXXIMBO YSABUTU PYHKLLIOHYBaHHS >XXOO4HOI
CydacHoi ranysi. HenpaBunbHa, HekopekTHa abo HenoBHa iHhopMaLisd MoXxe CTaTu NPUYNHOLO
baraTtbox npobsaem pisHOro cTyneHs cknagHocTi. Came ToMy poJib Nepeksafgada HabyBae
0cobnMBOro 3Ha4yeHHs, agxxe noro poboTa CTa€E MOCTOM, WO 3'€AHYE Nogen y genani
rnobanizoBaHilomMy CBIiTi. Y 3B'A3KYy 3 UMM po3pobKa eheKTUBHUX iIHCTPYMEHTIB, AKi AonomMaranm
6 nepeknagayam y iXHin OiaNbHOCTI, € HaA3BNYANHO Ba)X/INBMM 3aBAaHHAM. MeTo LbOro
OOCTiOXKEHHSA € BUBYEHHS MOXKJINBOCTEN MaaThopMu . 0J15 CTBOPEHHSA Ta po3pobku
iHpopMaLiNHKUX cucTeM. 9K Npuknag iHQopMaLiNnHOI CNCTEMM NPOMOHYETLCHA 3aCTOCYHOK Y
dopmi KaTanory nepeknagadie. Po3pobka egMHOro KaTasory nepeksagadiB 3Ha4HO MONErwmnTb
iXHI0 poboTy. Taka cuctemMa A03BONTbL 36MpPaTW OaHi 3 pi3HMUX AXKepen, yCyBaTu NporajamHn B
iHopMaUii Ta HagaBaTU KOPUCTYBayYaM MOXKJIMBICTb OTPUMYBaATK BiAOMOCTI MPO TBOPU, IXHIX
aBTOpiB i Nepeknagadyis. 3ibpaHa iHpopMaLia cnpuaTuMe rambLIoOMy pO3yMiHHIO TBOPHOI
OiSNbHOCTI NepekagaydiB, a TakoXX CTBOPUTbL OCHOBY AJ151 MOAaNbLUNX AO0CAIAXKEHb.
CucTtemMaTm3ania faHux 003BONUTbL aHasi3yBaTu CTUI Nepeknagis, NPOBOAUTN NOPIBHAHHSA MiX
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Pi3HMMKM aBTOpaMM, BU3HAYaTU iXHi 0COBNMBOCTI Ta BULINATN XapaKTEPUCTUKKN, MPUTAMaHHI
MeBHMM KaTeropisim nepeknagadis. Po3pobneHa iHopMauinHa cncteMa 403BOINTb
npoaHanizyBaTu Ta NPOAEMOHCTPYBATU Pi3HI MOXKINBOCTI NnaTdopmu . . Mpwn po3pobui
3aCTOCYHKY MOX>XHa 3iTKHYTUCb Ta BMPILLWTW 3a4a4i pi3HOI CKNaAHOCTI 3 Pi3HUMM LinaMu Ta
MeTOAOM BUpilleHHs. JaHui nigxia A03BONTL NPOAEMOHCTPYBATW TEXHOOrIT naaTopMm .

, Ki MOXYTb BYTN BUKOPUCTaHHI 018 CX0xXnxX 3agayd. O6'eKT AOCNiIiO)KEHHSA - TEXHONOT i
MPOEKTYBAHHSA iHPOPMaLiNHUX CUCTEM Ha NaaTdopMi . . MpegmeT gocnig>XeHHs -
MPOEKTYBAHHSA iIHPOPMALINHUX CNCTEM Ha NnaTdgopMi . . MeTa poboTu - po3pobka
iHbopMaLiNHOT cMCTEMU NIATPUMKN NepeKadaubKol AiSNbHOCTI Ha OCHOBI TEXHOJOTIN
MPOEKTYBAHHSA . . MeToan pocnipxeHHs - po3pobka iHhopMaLiNHOI CUCTEMU, BUPILLEHHS
npobseM Ta 4EMOHCTPaLIiA MOXXAMBOCTeN nNaaTdopMu. Ona AOCArHEHHS NOCTaBIEHOI METH
HeobXxigHO BUPIWNTM HACTYMNHi 3aBAaHHSA: NpoaHani3yBaTn MOXJNBOCTI naaTdopmu . Ha
6a3i icHy40i AOKYMeHTaLil; 4oCcnianTy icHyo4i hpenMBopKK Ta 6ibnioTekn, ix
(PYHKLIOHaNbHICTb Ta BUPILLEHHS AKX NMPobaeM BOHM HafdaloTb; Po3pobuTtu iHopmaLUinHy
cucteMmy Ha 6a3si 3ibpaHoi iHhopMaLii; 34INCHUTM NAaPCUHT HAaABHUX €NEeKTPOHHUX KaTasnoris ans
360py fDaHUX, HeObXiaHMX OANa MYHKLiIOHYBaHHS iHhopMaLuinHOT cnctemun. 3abesneunTu
36epexeHHs gaHux, OTPMMaHuX y pe3yfbTaTi MapCMHIy KaTanorie. po3pobutn nigcucrtemy ons
dinbTpauii, pefaryBaHHa Ta 4ONOBHEHHS AaHUX. BMIPOBAAUTY MOXJIUBICTb FPYNyBaHHS
rnepeknagavis Ta/abo aBTOpPiB 3a BU3HAYEHMMU KPUTEPIAMU. CTBOPUTW NiacnucTtemMy ans
BUBeAeHHS iHhopMauii. MpakTuyHa UiHHICTb pob0oTK nonsra€e B aHanisi noTeHuiany nnatgopmmn

i po3pobui iHpopMaLinHOT CUCTEMM, WO AONOMara€ BUPilyBaTK 3aBAAHHA LMTYBaHHS
Ta 360py m4aHUX Oaa aHanisy cCTunictTuiHux ocobnmeBocTen nepeknagadis. PO34171 1. AHANI3
MPEOMETHOIO CEPEOOBULLA TA MATEMATUYHOI O 3ABE3MEYEHHA 1.1. AHani3 npegMeTHOro
cepeposuwa 1.1.1. Onnc npeamMeTHoro cepegosuula Nepeknagay — ue gaxiseub, OCHOBHUM
3aBOaHHSM SKOro € CTBOPEHHSA nepeknaay. BiH BUCTynae nocepeHNKOM MiXK A>KepesoM
iHpopMauii Ta ii kopncTtyBadeM. MNMoTpeba y Takin NPOMIXKHIA NaHUi BUHNKAE, KON KOPUCTYBau
He BOJIOZIE MOBOIO, AKOK CTBOPEHO Axkepeno iHdhopMmauii. I>xepesioM iHhopMaLii MOXyTb ByTr
K MMCbMOBI TBOPMU, TaK i YCHi BUCTYynu. CNo)XmnBa4i BUKOPUCTOBYHOTb L0 iHpopMaLito ans
Pi3HOMaHITHUX Linen: Bi4 HaB4YaHHSA Ta po3Bar 40 KOMEPUINHOI AiafbHOCTI Y1 BUPILLEHHS
MOBCAKAEHHUX NMTaHb. CaMe ToMy poboTa nepekyiafada € HaA3BUYANHO BaXKMBOIO. Pe3ynbTaTun
MOro JifsNbHOCTI MOXXYTb BMJAMBaTK Ha poboTy BaraTbox iHWKX nogen. NMpu nepeknagi
NniTepaTypHUX TBOPIB 4YaCTO BUHNKAE HEOOXiAHICTb 3a3HAa4YeHHS uuTaT aBTopiB. UnuTaTta - ue
[OCNiBHE BiATBOPEHHS hparMeHTa SKOroCb TEKCTY 3 060B'A3KOBUM NOCUSIAHHSAM Ha O)Xepeno
[1]. Mpw BiACYTHOCTI iHbopMaLii MPO aBTopa LUMTATWN YN Nepekaany € pU3NK MOpyLUNTK
aBTOPCbKIi NpaBa, TakK K NpMBJaCHEHHA aBTOPCTBA Ha Yy>XXWUI TBip HayKu, niTepaTtypu,
MucTeuTBa abo Ha Yy>Ke BiOAKPUTTSA, BUHaXia 4M paLioHanizaTopCbKy NpPOMNo3uLito Le €
naariatom [1], ToMy nepeknagayam cnig obepexHo BKa3yBaTu UMTaTu. BiacyTHICTb iHDopMauii
npo

u LlmtupoBaHus: 0,03% id: 5
“ogininHuM nepeknan”

notpebye Big nepeknagayvya pobuTn NOro BNacHOpPyY, Npu LibOMY BPaxoBYOYMN PUTMIKY O
BipLLOBaHWX TBOPiB, TEPMIHOIOriO A9 HAYKOBUX ab0 TEXHIYHNX TEKCTIB Ta iHwWe. Taka
nonaTtkoBa poboTa 36inblLUy€E CKNAJHICTbL Ta Yac BUTpadYeHUn Ha nepeknag. Po6oTy Moxe
MosIerwnTn eNeKTPOHHNI KaTanor nepeknanadie. CucrtemMma sika MiCTUTb iHpopMauito npo
nepeksagadie Ta ix pobotu, 36epirae Ta A03BOSSE BiAHANTN TOYHY iH(hOPMaLLiO MPO NPUMIPHUK.
9k B>xe 6yslo HaBegeHO BuULLE, NMpu poboTi Nepeknagayi 3yCcTpivaoTbCs 3 TBOPAMU, AJIH AKMNX He
BKa3aHO aBTOpa Ta A)kepesa umtaTn (HandacTiwe ans XxygoXKHix TekcTiB). JaHa npobnema
3aBa’kKa€ BM3HAYNTU KOHTEKCT ANd nepeknagy, untyBaHHsA abo iHwWux uinen. MNpn HasBHOCTI
MeToAy po3Mni3HaBaHHSA CTUJIIO aBTOpPa MOXXHa CnpobyBaTn Ai3HATUCA KOMY HaJIEXNTb AaHUN
TBip. Tak BUKOPUCTOBYIOYN CUCTEMY 3 KaTasloroM aBTOpiB, NepeknaadiB Ta iX TBOPiB MOXHa
BUKOPUCTATW iCHYIO4YM MeToAM po3ni3HaBaHHA CTUIS aBTopa, Ta 3HanuTn abo BCTaHOBUTHU
aBTOPCTBO TeKCTYy. s nowyky odilinHMX nepeknanis, 4OCNIOXXEHHSA CTU/O Ta BNIUBY
rnepeknagada Ha iHopMaLio Nnepeknany, BCTaHOBIEHHS, 3HAXO4XKEHHS nepesiky
rnepeknageHnx 3a aBTOPOM TBOPIB Ta iHLWOro HeobxigHa HAsBHICTb CUCTEMU, SKa NpeacTaBsE
hYHKLUIT eNeKTPOHHOro KaTasory. ENeKTpoHHMI KaTanor - ue nporpamHe 3abesnevyeHHs, ake
MiCTUTb BMOPAOKOBAHY 3a NeBHUM KpPUTEPIiEM iH(OpMaLilo Ta Hagae AOCTynN A0 uiel iHhopmaLil
KopucTyBayaM [2]. ENeKTPOHHUI KaTaslor MOXKE MICTUTUCb HA OKPEMOMY eJIEKTPOHHOMY HOCIT
Hadalo4yn OOoCTyn TiIbKU TUM KOPUCTYBaYaM, SKi BOJIOAIIOTb LM HOCIEM, Ta MaloTb MPUCTPIN oNs
34nTyBaHHSA iHHOpPMaLLii 3 eNeKTPOHHOro HOCisA. ANlbTEPHATMBOK MOXKE BUCTYNaTn 36epiraHHS
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KaTaJIory Ha BiggasieHOMY cepBepi Ta HafaHHA AOCTyny 3acobamun Mepexi IHTepHeT.
36epiraHHA Ha cepBepi Ma€e 3Ha4yHi NepeBaru Hag 3bepiraHHAM Ha OKPEMOMY eJIeEKTPOHHOMY
HOCIi. Mpn KONEeKTUBHOMY BMKOPUCTaHi cucTemMun KaTanory, HeobxigHo 3abesnednTun
KOHCUCTEHTHICTb AaHUX - LWiNICHICTb AaHWX, BiACYTHICTb BHYTpPiWHIX npoTupid. 1.1.2. Onunc
npowuecy AisNbHOCTI ICHYI04YM CMCTEMY NOLUYKY Ta €1eKTPOHHI KaTaslorn MiCTATb NepeBa>kKHO
OaHi Npo aBToOpa TEKCTY i HanaTb obMeXxeHy iHpopMauito abo B3arani He HagatoTb il Mpo
rnepeknagada. MeTow aBTOMaTU3aUii B onMncaHin iHQOpMaLUiNHin cCMCTeMi € Mpouec MOLWYKY i
360py OaHUX TEKCTIB Ta HaJaHHA CYKYMNHOi iHhopMauii npo nepeknaga4a. Mpu BiACyTHOCTI
HasIBHOCTI peanizoBaHOl iHGOpPMaLUINHOI CUCTEMM MOLLYK 3BOAUTLCHA A0 HACTyrnHoOro. Bigomi aaHi
noTpibHO BBECTN B MoLIyKoBY cuctemy. Cepep, pe3synbTaTiB MOLWYyKOBOI cnctemun obpaaun ogHe
n>xepeno. MNepeBipnTn p)Kepeso Ha HaAaBHICTb HeobXiaHOoI iHpopMauii. Mpwn BiACYTHOCTI
iHOpMaLii CKOPUCTAaTUCh IHWNM OXKepenoM. AKLLO0 X BiacyTHI byab-aKi AaHi Npo TeKCT, aBTopa
YK iHWe NoTPibHO WyKaTW iICHYIOYI KaTanorn Ta HaMaraTuUCb 3HaANTY iHOpPMaLLilo B LLbOMY
KaTano3i. CxeMy CTPYKTYpPHI OisafbHOCTI 00 po3pobKu cncteMmm HaBegeHa B YaCTUHI rpadiyHoOro
MaTepiany. Jani HaBegeHO oNMNC Npouecy fisAbHOCTI NpM HAasBHOCTI peanizoBaHol
iHpopMaLiNHOT CUCTeMU. 3HAXOOXKEHHSA aBTOPIB MOXKHa ABOMa criocobamu. MNepwunin cnocib -
BUKOPUCTaHHSA KaTasiory TBopi. MNpu HeobXiaHOCTi MOXKHa CKOPUCTaTMUCA NOLLUYKOM 3a Ha3BOtO
TBOpPY. AKLWO Ha3Ba He BiAOMa, TBOPM MOXXHa BiACOPTYBaTW. TaKOX Npy HaABHOCTI iHhopMaLii
Mpo TBip, MOXKHa CKOPUCTATUCh PiSIbTPOM, LLIO MOXXE 3HAYHO 3BY3UTW Habip TBOPIB A4St MOLLYKY.
Cepep TBOpIB, AKi 32a40BOJIbHAIOTbL BKa3zaHUM inbTpaM obpaTn HeobxiaHMn. Ha CcTOpiHLi KHUTMK
MO>XHa 3HANTW feTasibHYy iHpopMaLito Npo TBip, BUOAaBHULTBO, aBTOPIB Ta NepeknagadiB KHUMK.
Opyruin cnocib - BUKOpMUCTaHHA KaTaslory aBTopiB. Npn HeobXigHOCTI MOXXHa CKOPUCTaTUCh
NMOLUYKOM 3a iM'aM aBTopa. TakoXX CNMCOK aBTOPIiB MOXKHa BigcopTyBaTu. Cepef 3HaNAeHUX
aBToOpiB BMbpaTn HeobxigHoro. Ha cTopiHUi aBTOpa MOXXHa 3HANTK iH(OPMaLLilDo NPO HanMcaHi,
abo nepeknajgeHi umMm aBTopoM KHUMK. 1.1.3. Onuc yHKLiOHaNbHOT MoAeni Hanspy4Hiwmi
Cnocib BUKOPUCTaHHA CUCTEMU MOXKe HafdaTun peasisauisa ak Beb 3acToCcyHKY. MNpu NpoeEKTyBaHHI
iHopMaUuinHoi cnctemu, 6yso BUABNEHO HEOBXiAHICTb TaKNX aKTOPIB K KOPUCTYyBay,
agMiHicTpaTop. Cuctema nofineHa Ha 2 4acTuHW. MNMeplia YaCTUHaA - CTOPIHKU AOCTYNHI 6yab-
AKOMY KOpUCTyBavy. Llg YacTnHa Haga€ AoCcTyn Ha OTpMMaHHSA iHpopMauii. pyra 4yacTuHa -
KabiHeT agMiHicTpaTopa. AOMIiHICTpaTOp Ma€E AOCTYN Ha pefaryBaHHA iHpopMauii. Ans 36opy
iH(bopMaLiT BAKOPUCTOBYIOTbLCS AXKepena, AKi 3HaxoAAaTbCA Y BiIbHOMY aocTtyni. Lnsxom
MapcuHry 3bmpaeTtbcs iHpopMalis MpPo KHUIMKM, BUOAaBHUL TBa, aBTOPIB, Mepeknagadis i T4. Ons
36epiraHHg iHbopMaLii BUKOPUCTOBYETLCA Ba3a AaHMX. CxeMa CTPYKTYpHa BapiaHTiB
BMKOPUCTaHb HaBedeHa B YacTuHi rpadivyHoro matepiany. 1.1.4. Ornag HassBHUX aHanoris Bci
3HaNAEHI CUCTEMU BUKOHYIOTbLCA (DYHKLIT eIeKTPOHHOIro KaTaslory KHUr, MatoTb obMexxeHi Ta/4n
He MOBHI fAaHi. TOMy po3rnsaHeMo A)Kepena, aKi MOXXHa BUKopucTaTu gnasa 36opy iHhopMauii.
IHTepHeT-MarasuH

n LunTtnposaHus: 0,01% id: 6
« »

Po3rnsHemMo eneKTpPOHHUI pecypcC iHTEepHEeT MarasuH

n LnTnposanHus: 0,03% id: 7
« » [3]

Ta iHbopMaLito, AKYy MOXXHa OTpyMaTKn 3 faHoro axepena (puc. 1.1). Puc. 1.1. CTopiHka 3
KHUFaMmn 3 CanTy .ua Ha paHoMy pecypci B HasiBHOCTi BeJIMKa KiflbKiCTb KHMXXOK. 3Ha4Ha
YaCTUHA Ha yKpaiHCbKin MoBi. OCHOBHa Maca KHUI BUAAHHS OCTaHHiX pokis. Cepen aBToOpiB
6araTo i yKpaiHCbKUX, HAasABHICTb AKUX He NoTpibHa Ansa iHpopMauinHoi cncteMn. BiacyTHsa
MOXJIMBICTb COPTYBaTU KHUIM 3a aBTOPaMu 4u nepeksagadyamu. IHTepHeT-MarasmH

[ 7 LintnposaHus: 0,01% id: 8
« = »

Po3rnsiHemMo eNeKTPOHHWIA pecypcC iHTEepHeT MarasuH

[ %] LintnposaHus: 0,03% id: 9
« - »[4]

Ta iHbopMaLilo, Ky MOXHa OTpuMaTKy 3 gaHoro axepena (puc. 1.2). Puc 1.2. CtopiHka 3
KHUFaMmn 3 CanTy -ye. .Ua Ha paHoMy pecypci KiNbKiCTb KHUI Ha YKPaiHCbKiN MOBI

3HAYHO MeHLa HiXK Ha nonepeaHboMy. 19 YaCcTUHM NepeksafadiB BKa3aHO He MNoBHe iM's, a
Nvwe npisBuLLe Ta iHiliann. YacTnHa nepeknageHnx KHUM B3arani He MicTAaTb iHopMaLuii npo
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rnepeknagavie. BiacyTHA MOX/IMBICTb COPTYBATU KHUIX 3@ aBTOPaAMU Y/ rMepekaagavyamm.
HauioHanbHa 6ibnioTeka BepHaacbkoro Pecypc € noBosii He cTabinbHWN, Yac Big Yacy
HeOOCTYMHWIA, WO He A03BOJISIE MO0 BUKOPUCTOBYBATW MOCTIMHO. B cucTeMi HassBHUI NowykK no
aBTopaM, Ha3Bi Ta KOHTeKCTy. lNMowyK No nepekaagadam BiACyTHIN. MO>XKHa BUKOPUCTOBYBaTH
MOLLYK MO KOHTEKCTY, ane pe3ysbTaT MOXe MiCTUTK He NoTPibHI AaHi. MoBHMI KaTasior pecypcis
BiICYTHIN, MOXXHa BUKOPUCTOBYBATU TiSIbKN NOLWYK. HAaABHICTb OCHOBHUX XapaKTepUCTUK KOXKHOT
3 CUCTEM MO>XHa nepernsHyTn B Tabnuui 1.1. Tabnnusa 1.1. MNMopiBHAHHS iCHYOUYMX O)Xepen
IHhopMaLis cucTema, Wo po3pobnioeTbea -ve HauioHanbHa 6ibnioTeka
BepHaacbkoro HasaBHICTb BennMKOI KinbKOCTi KHUTM Tak Tak Tak Tak MoXnuBicTb nepernsgaTtu BCi
HasaBHiI KHUIMKM Tak Tak Tak Hi MoXXnunBicTb cCOpTyBaT KHUMM 3a aBTopaMn/ nepeknagadamm Tak
Hi Hi Hi Mpwn po3pobui iHhopMaLinHOT cCMCTeMN BPaxoBYOTbCSA HEAOJIKM aHaNorivYHNX pecypcis.
OaHunn nigxing 003BOJISIE CTBOPUTU IHCTPYMEHT, KU MOBHICTIO 3a40BOJ/IbHUTb NOTpebun
KopucTyBaudis. 1.2. locnigxeHHa MaTeMaTu4Horo 3abesnedyeHHsa 1.2.1. 3MiCTOBHa NOCTaHOBKA
3afdavi B iHdbopMaUinHin cnctemMn BUAINAETLCA 2 TUMN KOPUCTYBAaYiB: 3BUY4alHNIA KOPUCTYBaY Ta
agMiHicTpaTop. AOMIHICTPATOP MAa€E MOXJIMBICTb MOAUDIKYBATN KOHTEHT iH(OPMaLLinHOI
cucteMmu. Ing 3axXMCTy AaHux Big moaudikauil 3sBM4anHNMN KOPUCTYBadYaMu cnctemMa noBmMHHa
obmexyBaTun gocTyn. LLnaxom npoBeaeHHA npouenypn BCTAaHOBAEHHSA Ha/IEXKHOCTI
KOpUCTYBa4yeBi iH(hopMaLii B cuCTeMi Npel’saBaeHoro HUM igeHTudikaTopa [6]. To6To 3anpocuTun
Yy KOpUCTYyBaya JIoriH Ta NapoJsib Ta NepeBipuTU iX KOPEKTHICTb. Ane 36epiraTtn naponi B
BiAKpunTOMY BMAi Hebe3ne4yHo [7]. AKWOo 3/JI0BMUCHNK OTPMMaE Aoctyn o 6a3n gaHnx, 4m NnpocTo
AKMMCb YMHOM nobaynTb AaHi, AKi B Hih 36epiraloTbCs, TO BiH OTPMMAE AOCTYN OO0 CUCTEMMN.
AOMiHiCTpaTOp Npautoe B CMCTEMI 3 iIHDOPMaLLIED NPO KHUIK, aBTOpPIB, NepekiagadiB. Tak sK B
CUCTEMa MOXKe OTPUMATU Ha BXi HE KOPEKTHI 41 He NOBHI AaHi, To iX NoTpibHO KoperysaTu.
TakuM YMHOM CUCTEMA Ma€E MaTn PYHKLII, AKi 4ONOMOXYTb aAMiHICTpaTOpy NepesipATK Ta
MoaudikyBaTu aaHi. 1.2.2. MaTemaTu4Ha NocTaHoBKa 3afadi Ang supileHHs npobnemn
36epiraHHa Nnaponis y BiOKPUTOMY BUAiI BUKOPUCTOBYETHLCA XELLYBaHHSA. Xel-QYHKL i 003BOISE
rnepeTBOPOBaTY Maposi Ha PAAOK CMMBOJIIB Ta HE A03BOJISE BIAHOBUTY LLUM AaHMM CaM NapoJib
[8]. IHWa ocobnmBiCTb xelw-PyHKLiN B TOMY, LLLO NPN O4HAKOBUX BXiAHUX OaHUX PYHKLis BUOaE
oAHakoBuUIM pe3ynbTaT. aHa ocobnneicTb A03BONSE 36epiraTu TiNIbKK XeLW 3HaYeHHS naponis. A
npw nepesipLi BBEAEHOr0 KOPUCTYBa4eM Naposito, 40 LNX AaHUX 3aCTOCOBYIOTbLCA Ta CaMa xelLl
hyHKLiA. TOBTO 3BIpPAETLCA CXOXKICTb HE CaMMX MAPONIB, @ XeLl 3Ha4YeHb LMX gaHux. Ans
nonerweHHs poboTn agMiHicTpaToOpa B CUCTEMI BUKOPUCTOBYETLCSA METO BU3HAYEHHS BiACTaHi
HNamepay - JlaBaHLWwTeNHa, A5 BU3HAYEHHS CXOXOCTi CNiB. [JaHWA anropnTM BU3HA4Ya€ BiACTaHb
Mi>K 2-Ma cnoBamMun, TOH6TO HaCKiNbKK Ui C/I0Ba BiApPI3HAOTLCSA. B NOHATTSA BiaCcTaHi BKNagaeTbCs
KiNbKiCTb onepauin, ki HeobxiAHO BUKOHATW A1 NepeTBOPEHHS OAHOIM0 C/oBa B iHWe. 1.2.3.
O6rpyHTYyBaHHSA MeTOoAYy pO3B'si3aHHA [1Na CTBOPEHHSA XeLl-3Ha4YeHHSs napoJsito noTpibHo
BMKOPUCTATK CaMy xew-PyHKLi0 Ta hyHKLUilo opMyBaHHSA KitoYa. MNaponi noTpibHo 36epiratn y
BUAi xel-3Ha4YeHHs Yyepes Te, WO A5 TaKOro 3Ha4YeHHS HEMOXXJIMBO BCTAHOBUTU NOYaTKOBY
iHdbopMaLito. Xo4a Le He € NpaBaoto, Ha NpakTuui € cnocobu BigHOBUTK AaHi, ane Li onepadito
noTpebyioTb gyxe 6baraTto 4acy. Tomy 36epiraHHA Maposto y BUMIA4I XeL-3Ha4YeHHA € 40BOAI
HadinHWM cnocib 3abe3neunTtun 6e3neky cucteMu. B akocTi xew-gpyHkKuUii 6yno obpaHo -256. B
SIKOCTi a/ibTEPHATUB PO3rISTHEMO HACTYMHI PYHKLUT: 5, -1, -512. MNopiBHAEMO iX MO
KpUTEepisM LWBNAKOCTI, 3aXuLLeHocTi [9]. 5 € 3acTapinoo QyHKLIED, AKYy HE peKOMeHL0BaHO
BUKopuctoByBaTu [10]. Tak Ak yHKLIA BUKOHYETLCS LUBUAKO Ta iCHYE BenMka 6a3a BigomMumx
naposiiB Ta iX xelw-3Ha4yeHb, 06inTn 3axnUcT MmeToaoM Ninbopy Ayxe nerko. Takox npobnemoto €
KOAi3ii, BeNIMKa KifibKiCTb NAapoJiiB MaloTb CXOXKi Xell-3Ha4YeHHs. Konisieo xew-pyHKLiT
Ha3MBaKTbCA ABa Pi3Hi BXigHMX 610K OaHUX AKi MaloTb 04HAKOBE Xell-3Ha4vyeHHS [11]. -le
LWBUALLOK PYHKLLIO HixX 5, ane Takox Ma€ npobnemu 3 Koniziamum [12]. Yepes ue
BUKOPUCTOBYBATMW ii A5 BU3HAYEHHSA Xell-3Ha4YeHb MNapoiB Mo)xe NpuBecTn A0 npobnaem. -
256 Ta -512 dpyHKUIT cimencTBa -2. BOoHM MaloTb 3Ha4YHO Kpally KpunTtorpadivyHy
CTIMKICTb HiXX nonepeaHi anropnTMn. O6MABI PYHKLIT € NOBINLHILLMMN Hi>XK NONepeHi.
BiaMiHHICTb -256 Big -512 nonsarae B po3Mipi pe3ynbTytodoro Habopy cmmBonis 64 npoTu
128 Ta WBMAKOCTI, MepLmMin BUKOHYE onepadlii waunawe. 3 ycix BuLLe HaBeaeHUX yHKLUin 6yno
obpaHo -256. Tak K usa yHKLis reHepye 3Ha4YeHHS A0CTaTHbOI PO3MIPHOCTI. € AOCUTb
wBuAKoto, 1ob He HaBaHTaXKyBaTW CUCTEMY Ta AOCUTb MOBIJIbHOIO, W06 YyCKNaaHUTH
MOXNMBICTb Nigbopy. ObpaHa PyHKLUIE € ONTUMaNbHUM BanaHCOM MiXK LWBUAKICTIO Ta
KpUNTOoCTinKicTio. [ns 3abe3nevyeHHs HaAiIMHOCTI MaposiiB TakKoXX MOTPiOHO BUKOPUCTOBYBATK
Cinb. [leTanbHiwe HaBeaeHo B po3aini 3.4. HeobxigHicTb AaHOI onepauii nonsrae B ToMy, WO 4NA
JIOANHN OOCUTb CKNadHOI0 3a4a4velo € 3anam’ATOByBaHHSA OOBrMxX NaposiB, AKi MaloTb Pi3Hi
niTepun, ungpn Ta cneuianabHi cumBoan. Tomy nsa 3abesnevyeHHs HagiNHOCTI NaponiB
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BUKOPUCTOBYETLCA Ciflb, AKa A03BOASAE 36inbWINTN pO3Mip Naponto. PyHKUIS POpMYBaHHSA Kto4va
€ HeobXxigHOo, Tak K A03B0OJISE 36inbWINTM KpUNTOrpadivyHy CTINKICTb XelW-3Ha4YeHHs. AKLL0
3/I0BMUCHUK OTPUMAE 3HAYEHHSA XeLwy NomMy 3HafobnTbca 3Ha4vyHo Binblie Yacy Ha BCTaHOBNEHHS
opwvriHanbHoro napoJs. B akocTi hyHKUii dopMyBaHHA Katova Byno obpaHo 2 TaK 9K gaHa
PYHKLIA € HaCTUHOIO #5 v2.0 KU € CTaHOapTOM 2898 [13]. Ang BU3Ha4YeHHS
CX0>XO0CTi cniB 6yno obpaHo MeToa BM3HaYeHHSA BiacTaHi [amepy - JleBeHWw TenHa. Tak AK Ha
BiAMiHY Big 3BMYanHOro metony JleBeHwTeNnHa, 0bpaHnin METOA TaKo)X BPaxOBYE Te, WO NiTepun
B C/IOBaX MOXYTb ByTN NOMIiHAHI MicusiMK. TOMY TakKuUil METO MOXKE BU3HAYNTU CXOXICTb CiB,
HaBiTb AKLWO Npu HabupaHHi TekcTy By10 BBEAEHO NiTEPM HE B NpaBuibHOMY Nopsgky. 1.2.4.
Onuc meTony po3B’A3aHHA ANrOPUTM CTBOPEHHS XelWy NoJAra€ B HaCTYNHOMY: 3reHepyBaTu
Cifib 332 4OMOMOrol0 NCeBAOBMNAAKOBOI PYHKLIT; 3a 4ONOMOrol pyHKLUIT (hhopMyBaHHSA KitoYa
3reHepyBaTu ktod; O6’egHaTK OTPUMaHi Ta BXiAHi AaHi B Xelw-3Ha4YeHHs. [leTanbHile
03HAaNOMMMCSH 3 KOXKHUM NMYyHKTOM. Cinb - mogndikaTop, pAAOK OaHUX KNI NepenaeTbCsa XeLl-
QyHKUiT pa3oM 3 naponem [14]. Cinb AooaeTbCA A0 MapOJIo | BXXE Ha OTPUMaHOMY PSAAKY
3aCTOCOBYETLCA Xell-pyHKUIf. AKLWO 3N0BMUCHUK OTpuMaB 6a3y 3 naponsamu To nigbupatoyn
Pi3HI PYHKUIT XelWwyBaHHSA Ta MOXMBI Naposi MoxXHa BigHoBUTK naponi. Cinb J03BONISAE
36inbWINTM Yac, AKNI 3JIOBMUCHUK BUTPATUTb Ha BiAHOBNEHHS MapoJiiB. PyHKLUis hopMyBaHHS
KJt0Ya - PyHKLis, Wwo popMye oamH abo KiflbKa CEKPETHUX KJI0YiB Ha OCHOBI CEKPETHOIO
3Ha4yeHHA [15]. B AakocTi hyHKUIT hpopMyBaHHSA KJl04a BUKOPUCTOBYETHLCS 2 2

( - ) - CTaHAapT opMyBaHHS KJ/l04a Ha OCHOBI Napons
[16]. DYHKUIA BUKOPUCTOBYE NCEBOOBUNAAKOBY (DYHKLIIO A5 OTPMMaHHA Ktoda. OyHKLI0
3a0a€TbCs HACTYMHOW opMyioo = 2( ,P,S, ¢, )(1.1) ne -
rnceBnoBunagkoBa yHKLUIS, 3 BUXO4OM AOBXUHN - MaNcTep-napob - Naposb, 4S8 AKOro
HeobxigHO OTpPUMaTN Xell-3HAaYeHHS; S - Ciflb; C - KiNbKICTb iTepauis, Mae byTn AoOaTHIM
YNCIOM; - 6ba)KaHa LOBXMHa KitoYa ( He Binblue 232-1* ) BuxigHnnm napameTp: -
3reHepoBaHUN K04 LOBXMWHN . daHa pyHKUifA (1) BAKOPUCTOBYETLCA HACTYMHUM YNHOM.
Mpwn reHepauii xewy Ha BXig PYHKLiA OTPUMYE BUMNaAKOBUM YNHOM 3reHepoBaHy CiJlb PO3MipOM
128 6iT, naponb, KiNbKiCTb iTepauin B po3Mipi 10000, 6a>kaHnn po3Mip Kno4da 256 6iTiB Ta
PYHKLiO xewyBaHHA. B AKOCTi xew yHKLiT BAKOPNCTOBYETbLCS - 256. B pe3synbTaTi
BUKOHaHHA (hYHKLiSl MOBepTaE 3reHepoBaHUN KoY po3MipHOCTi 256 6iTiB. lMicna oTpMMaHHSA BCiX
3Ha4YeHb (POPMYETLCA OCTaTOYHe Xell-3Ha4YeHHs 3a AOMNOMOro AKoro MoxxHa byae nepesipntu
BBEOEHUN KOPUCTYBaYeM Maposib Ha AOCTOBIPHiICTb. OCTaTO4YHE 3HAaYeHHS 3aMMae 61 6banT abo
488 6iTiB. B LLe 3Ha4YEeHHA BXOAATb: TMN WindpyBaHHA - 1 6anT; Tnn xew-pyHKuUii - 4 6antu;
KinbKicTb iTepauin - 4 6anTn; po3mip coni - 4 6aiTn; 3HaYeHHS coni - 16 6BanTu; 3HAaYEHHS
OTpMMaHoOro kitoYa - 32 6antu. Ane gnsa 3anucy B 6a3y AaHMX 3Ha4YEeHHSA KOAYETLCA 3a
[OoMomMoroto 64. 64 - Tabnnusa 3 64 cumeonis [17]. Maemo psagok 6iTie. MNpu KoayBaHHi
naHi bepyTbcsa y 6 6iToBOMy hopMaTi, Tak IK MakCMMaJibHe 4Ynco 64 ue 2 B 6 cteneHi. TobTo 3
pAaaKy 6iTiB BUAINAITLCS KOXKHI 6 Lndp Ta 3a 4onoMoroto Tabnumui BUSHa4Ya€eTbCA CMMBO KNI
BiAMOBiAa€ LbOMY 4Yucny. [1ns nepesipkn BBeAEHOr0 KOPUCTYBAYEM Naposito NPOBOAATHCS
HaCTynHi onepadii. 3a 4ONOMOrot BBeAEeHOro soriHa B 6a3i 3HaxoaAMTbCA pAOoK 3i JaHMMK
agMiHicTpaTopa. [icTaETbCA Xelw-3Ha4yeHHs naposto. MepeBipaeTbCA YuM KiNbKiCTb 6alnTiB
cniBnagac. Micnsa yboro nofdibHo meToay WKgpyBaHHA NEPEBIPAETLCA 3Ha4YeHHA. bepeTbcs Tun
wmngpyBaHHSA, Wob AisHaTUCL AKUM anropnTMoM 6yo NpoBeaeHo WNdpyBaHHSA. bepeTbcsa Ty
xew-pyHKLUIiT, KiNbKICTb iTepauin Ta po3Mip coni. [epeBipaeTbLCA 4 pO3MIip coli cniBnagae 3
3anMcaHUMn B CUCTeMi. 3a AOMOMOrol0 3HAYE€HHS PO3Mipy COJli, 3 XeLlU-3HAaYEeHHIO NaposIo
BUAINAETLCA 3HAa4YEHHS coni. Bci 6anTu, Wo 3anmMwmnnmnch nicas BuLLLE Ha3BaHUX onepaLin,
npunanalTb Ha KJIY, Skl Bysio oTpMMaHO NpU BUKOHAHHI NCeBAOBMMNaAKOBOI PYHKLIi. 3a
O0MNOMOroH0 Ti€l )X CaMolo PYHKLIEID Ta 3 OTPMMaHUMK BULLLE OAaHMMN BU3HAYAETLCA KJOY. SKLLO
OTPUMaAHWI KoY cniBrnaga€ 3 KA4YeM 3anmcaHmM B 6asi To Nnaposib BBEAEHO BipHUMN.

Po3rnsHemo geTtasbHO SK NMpautoe PyHKLiA (POpMyBaHHSA Ko4a 2. Xig ob4ncneHb
CknapaeTbca 3 3 eTanis. 1 eTan. Maemo po3Mip 6a>kaHOro KJt4a , Ta po3Mip xewy ,
AKUA OTPUMYEMO BUKOPUCTABLUM NCEBAOBUMNAAKOBY BYHKLitO . Bnginsaemo | 6nokis. |=
3HaYeHHA OKPYrNa€MO Bropy. BusHa4aeMo KinbKicTb 6alTiB B 0CTaHHbOMY 610Li

= -1-1%* . 2 eTan Mato4un 3Ha4YeHHs P - MancTep Naposib, S - Ciflb, C - KiNIbKICTb iTEepaLlin
BBEOEMO HaCTyMnHy dyHKLUito. FP,5,c,i= UlpU2e... (1.2) Ul= , 2= U1
............................... = ,Uc-1 Onepauida &H Ha3MBa€ETbLCA abo BUKIOYHA OW3'IOHKLiA
[18]. To6To chyHKUIA (2) BU3HaAYEHa, K onepauis Hajg NepwuMmmn C itepauiaMmmn xew-QyHKL i

. B xew yHKLUiI0O NepefaeTbCca 3HAa4YE€HHS Napoto P, 3Ha4YeHHa coni S, | HoMep 610Ky B
hopmarTi , To6TO0 4-6ariToBe Uine Yncno. BuknyHa an3’oHKLiA - noriyHa abo 6iToBa

onepauis, Wo NpumnMae 3Ha4YeHHS iCTMHA TOA4i i Inwe Toai, KON 3Ha4YeHHS
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n LunTtnposaHus: 0,01% id: 10
«iCTUHa»

Ma€ piBHO 04MH 3 Ti onepaHAiB. BeegeHa yHKLUIiA (2) BUKOHYETLCA A9 KOXXHOro 3 6s10KiB
HaCTYMHUM YNHOM T1=FP,5,C,1 T2=F(P,5,C,2) cvvviiiiiiiiiiiiiiiiieeen, =[P,5,c,] 3 eTan 3Ha4YeHHs
ONna Ko)XHoro 6710ky NoTpibHo 06’egHaTV AN CTBOPEHHSA KitoYa. Koy PO3MipHOCTI

Mpwv noginy 61okie 6yno BU3Ha4YeHO 3HAYEHHS I - KiNbKiCTb BanTiB B oCTaHHbOMY 6s10oui. Mpun
06’eiHaHHSA BCi 3HAYeHHA | 3annCyoTbCS MO NOPSAAKY, a Bid 0CTaHHbLOro || 6epeTbCs TiNbku
nepwi r 6anTie. Jani HaBegeHo onNuc poboTn aNropmTMy BU3HaAYeHHA BigCTaHi Jamepay -
NaBaHwTenHa [19]. JaHnin anropuTM 3HAaXOAUTb KiNbKIiCTb onepauin, ki HeobxiagHO BUKOHaTK
ansa Toro, wob nepeTBOpPUTM OAHE CJI0BO B iHWeE. B AKoCTi onepauin MoXyTb 6yTn BUKOPUCTaHiI
BCTaBKa, BUAaJIeHHs, 3aMiHa Ta TpaHcno3uuia. Onepauia BCTaBkM nNpenctaBnase coboto onepadis,
B pe3y/bTaTi fKoi csioBo Byae MaTu Ha oaHy niTepy 6inblwe. Tak B 0bpaHOMy MicCLi A0OAETLCS
obpaHa niTepa cnoBa, 3 AKMM NOPIBHIOETLCA NOYaTKOBE C/0BO. Onepauia 3amMiHKU HaBNaKn
3MEHLUYE KiNbKiCTb NiTep B CNOBIi. AKLLO B C/IOBi, AKe NepeBipaETLCA HEMAE Ha 0bpaHOMY MICTI
niTepun, To BOHa Mo)xe ByTu BMaasieHa 3 Mo4YaTKOBOro caoBa. Onepauis 3aMiHKM Ma€E B pe3ynbTaTi
BWKOHaHHSA onepaLii BCTaBKW Ta 3aMiHW, afle paxyeTbCA K ogHa onepauisa. TobTo niTtepa cnosa,
sIKe NepeBipsAETLCS, 3aMiHIOE coboto NiTepy 3 NOYaTKOBOro csioBa. Onepauis TpaHCcno3unuii
nonsrae B ToMy, WO ABi AiTepun, SKi nOyTb Of4Ha 3a 04HOI, MIHATBLCA MiXX coboto MicuaMn.
To6TO AKLLO B CJIOBIi, AKE NEPEBIPSAETLCA, 3HAXOAATLCS HANPUKNA4 niTepn

n UnTtmnposaHusa: 0,01% id: 11
‘ab’,

a B NOYaTKOBOMY CJIOBI

n LUunTtnposaHus: 0,01% id: 12
‘6a’.

To maHa nepecTaHoBKa byae po3uiHOBaTUCh SIK 04Ha onepauid. TakuM YNHOM POPMYETbLCS
MaTpuLS, Ha SKiA BU3HAYa€ETbLCA LiiHa Nnepexoay AN BiANOBIAHUX YAaCTUH C/0Ba. AKLWO OOBXMHa
NnepLIoro cs0Ba AOPIBHIOE 1, @ AOBXWHA APYroro CaoBa 11, TO A8 BU3HAYeHHS BiACTaHi
byayeTbcsa MmaTpuusa po3MmipHocTi (n+1)x(m+1). MNpn obxoai MaTpuli, BUSHA4Ya€ETLCA LiHa AN
KO>XXHOIro efleMeHTa MaTpwuui. Mo3HavYaeTbCca WiHa D(i,]), e | HOMep CTOBMUSA, @ | HOMep pajdKa

MaTpuui. Mpn ob4ncneHi UiHM BUKOPUCTOBYIKOTLCSA HaCcTyNHi npaBuna Di,i=0, i=0,=0 Di,|=],
0,)=0Di,j=], 1=0,] 0 Onsa ob4yncnenHa D konm i,) 0 HUXKYe HaBedeHa popMyna. Ane crnovyaTKy
BBeEeMO No3Ha4vyeHHs. S1i - Habip cumBoniB neplioro cnoea, i=1..n S2[/] - Habip cumBonis
apyroro cnosa, |=1.. 3 - UiHa 3aMiHn CT - uiHa TpaHcno3unuii D(,])= (I,-1)+1D(-1,)+1D(-

1,-1)+C3D(1-2,/-2)+CT C3=1, S1i#52[1]0 C3=1,511=52]-1 i 51i-1=52]c0 TaKNM YNHOM NpU
obumncneHi 3Ha4YeHHS eNeMeHTa MaTpPULLi BUKOPUCTOBYOTLCSA NOMEpeaHi e1eMeHTN MaTpuL.
Pe3ynbTytounm 3HavyeHHaM 6yne D(n+1,m+1), To6TO 3Ha4YeHHA MaTpULi B NpaBoOMYy HUXXHLOMY
BYrfi. IKLLO 3HA4YEeHHS BiACTaHi MeHLWe 3 MOXKHa BBaXkaTu, WO AaHi c/ioBa CX0Xi. BucHoBku oo
po3ainy B naHomy po3gaini 6yno onucaHo npeameTHy obnactb, npobnemu, ki BUpiLLye
iH(bopMaLinHa cuctemMa, LWo po3pobnaeTbcs. OnNncaHo aHasorM CUCTEMKN Ta MNOPIBHAHHS LINX
aHasorie 3 gaHoto cuctemor. OnmMcaHo Npouec AisAbHOCTI A0 aBTOMaTU3aUii Ta nicag
BMpoBaO)XeHHA po3pobneHoi iHhopMaLinHOT cMcTeMU. TakKoXX B PO3A4iNi ONMCaHO MaTeMaTUYHe
3abe3neyvyeHHs, sKe BUKOPUCTOBYETbLCA B iH(hopMaLinHin cnctemi. bByno netanbHO onucaHo
a/IrOPUTM XeLlyBaHHSA NapoiB, 06rpyHTOBaHO BUKOPUCTaHHSA Xeww-PyHKLIT Ta PyHKLi
dopMyBaHHSA KAtoYa. byno HaBegeHo hopmynm no obymcnerHo. PO3411 2. MOOEJIOBAHHA TA
AHANI3 IHOPOPMALIMHOT CUCTEMW HA MNATOOPMI . 2.1. BUMoru go TexHi4Horo
3abe3nevyeHHs Ona KOPeKTHOI poboTu iHpopMaLinHOI cncTemMn TexHiYHe 3abe3nevyeHHA NOBUHHO
BiANOBiAaTN HAaCTYMHMM BUMOraM: npouecop 3 KinbkicTio saep 2 abo binblie, 3 TaKTOBOO
yacTtoToto 1.8 T abo BuLLEe onepaTmMBHa NaM’ATb 3 EMHICTIO 4 b abo 6inblie ognH 3 HACTYNHUX
bpay3epis Bepcii 57 abo BuLe Bepcii 52 abo Buwe Bepcii 11
abo BuLe Bepcii 16 abo BuLle 2.2. ApxiTeKTypa nporpamMmHoro 3abe3nevyeHHs
2.2.1. BxigHi gaHi IHdpopMaUinHa cucTeMa NpUNyCKae AeKisibka MOXKINBMX cnocobiB BBeAEHHS
OaHnX, a came: aBToMaTMYHUIM 36ip iHhopMaLii 3 iHWNX KaTanorie Ta/abo o)xepen; BBeAEHHS
OaHMX agMiHICTPaTOPOM CUCTEMU; 3aBaHTaXXEeHHA AaHUX Big KOpUCcTyBada. Bci BXigHi aaHi
BN/IMBalOTb Ha poboTy iHhbopMauinHoi cnctemun. nsa 3arasnbHOi XapaKTEPUCTUKUN PO3rASHEMO
KOXXEH LLIISAX HagXOO)XEeHHS AaHUX OKpeMo. ABTOMaTU4YHMI 36ip iHpopMauil 3 iHWKWX KaTasoris
Ta/abo o)xepen - npencrasnse coboto AaHi 3ibpaHi 3 LOCTYNHUX ¥ Beb cepefoBuLLi BIAKPUTKX
O)Xepen, Taknx K iHTepHeT-MarasuHu, 6ibniotekn, kaTtanorn. Humx4e HaBegeHo CTPYKTypa
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OaHUX 3 NOAINoM Ha 6inbl 3aranbHi rpynu iHpopMauii: iHpopMaLia Mpo KHUIY: Ha3Ba; Ko4 ;
MOCWJIaHHS Ha O)XKepeso 3 sKoro 6ysio oTpMMaHi AaHi; onnc KHUIMM; MOBa; iHopMaLia npo
aBTopa: iM’'a no-baTbkoBi (abo Apyre iM’g); Npi3BuLLe; NOBHE iM'S; iHDOpPMaLis Npo Te, YM € AaHa
rnepcoHa nepeknagadyemMm abo aBTOPOM OpUriHanbLHOro TBOPY; iHpopMaLisa Npo 06KNaONHKN KHUTN
abo ApyKoBaHOro BUAAHHSA: MOCUIAHHA Ha KapTUHKY; iHpopMaLisa Nnpo BUAABHMULTBO: Ha3Ba
BMOABHULTBA: AaTa BUAaHHA. lMicna 3aBeplieHHs eTany 36opy abo OHOBJIEHHSA AaHUX,
iHOpMaLi€e € LOCTYMHOW AN aAMiHICTpaTopa. AOMiHiCTpaTop MoXXe hinbTpyBaTw, pedarysaTtu
Ta BHOCUTW 3MiHW, [oAaBaTK HOBI AaHi. TO6To BXiAHMMUW AaHVUMKM Bif agMiHiICTpaTopa € HaBe4eHi
BMLLE rpynun BXigHOI iHpopMauii. ®yHKLUiT QinbTpyBaHHA Ta pefaryBaHHSa AaHUNX
ApnMiHicTpaTopoM HeobxigHi Ana 3abe3nevyeHHs LiNICHOCTI Ta HeCcynepeyYanBocCTi AaHUX,
nepBuUHHOI 06pobkKM iHhopMauii. Tak OAHIE 3 BaXXKNMBUX PYyHKUIN AOMiHICTpaTopa CUCTEMU €
NnoEAHaHHA AaHUX MPOo aBTopiB abo NnepeknagadiB, AKNX MOXKHa BBa)KaTu 3a O4HOIro aBTopa.
Hanpuknapn, aBTopiB, sKi MaloTb NCceBOOHIMK, abo rpyny nepeknanayis, AKi NpayloTb Pas3oM.
Ons poboTn 3 cMcTemMo KOpPUCTyBay MoxXke obpaTun HaACTyMHI AaHi onsa dinbTpis, WO
3abe3nevyloTb AOCTYN 40 HeobxiaHOT Momy iHhopMaLil: Ha3Ba TBOPY; KAaTEropis COpTyBaHHS;
TWUM COPTYBaHHA; iM's aBTOpa Ta iHwe. 2.2.2. BuxigHi gani BuxigHi gaHi npeactaBnstoTb coboto
iHopMaUuito Npo KHUry abo ocoby. IHpopMaLis MPO KHUIY Ma€e HaACTYMHi NapaMeTpu: Ha3Ba
KHUTW; KOO ; CMNCOK aBTOpIB; CNMUCOK Nepekfafadis; AaTa nybnikauii; Ha3Ba BUAABHULTBA
306pa>keHHs ManiTypKu; onuc KHUrn. IHpopmauis Nnpo ocoby Ma€ HacTynHi NapameTpu: im’s
ocobu; iHwWi imeHa ocobun, abo ocib NoB'A3aHi 3 HelO; KHUMK, HaZ KUMKW NpauBana ocoba. 2.2.3.
MobynoBa piarpam BapiaHTiB BUKOPUCTaHHSA ( ) KopucTtyBa4 B3aEMogi€ 3
iHTepdencom ( ), Yepe3 HbOoro BiH obMpae CTOPiHKY Ta OTPUMYE AaHi. B cBow yepry
iHTepdenc B3aemopie 3 cepeepoM ( ). IHTepdenc nepenae KoMaHAM Big KOpUCTyBada 0o
cepBepa. lMicng BignoBigi cepsepa, iHTepdenc Bigobparkae oTpumaHy iHbopMmauito. Cepep
B3aemogie 3 6a3010 faHuXx ( ). Tak 9K BCi faHi 36epiratoTbcs B 6a3i gaHux. Cepsep
dopMye 3anumT, BifMNOBIAHO 00 OTPUMAHNX KOMaHA. IHpopMauito, oTpmMMaHy Big 6a3m faHux,
cepsep 0bpobtoe Ta BianpaBase iHTepdency. AoMiHiCTpaTOp B3aEMOJi€ 3 iHTepdencom. Ons
[OCTyny A0 hyHKLIN agMiHicTpaTopa, NoMy NOTPIOHO NponTK aBTOpM3aLito. IHTepdenc
noTpebye BBeAeHHS NOriHy Ta naposto. BeeneHi naHi iHTepdenc nepenae oo cepsepa. Cepsep
dopmye 3anuT Ao 6a3n gaHuMx, BiANOBIAHO A0 BBEAEHOrO /OriHy. OTpyMaHe xell-3Ha4YeHHs
Maposito 3BIPAETLCA 3 064YNCNEHUM 3HAYEHHAM BXiAHOMO Naposto. PesynbTaT NopiBHAHb CEpPBEpP
nepepac iHTepdency. BinnosigHo 4m ycniwHo 6yno nponaeHo nepesipKy, iHTepdenc gae oocTyn
00 byHKUiN agMiHicTpaTopa. Ona Toro, wob agMiHicTpaTop Mir oTpMMaTy iHhopMaLito npo
KHUIM Ta nepesipuTK i, poHOBOMY cepsicy ( ) HeobXiAHO 3aBaHTaXXUTW AaHi.
DoHOBUIN cepBic Nocunae 3annT Ao Ixxepena iHpopMaLlii 3a HeobxifHo iHdopMauieto. MNicns
OTpMMaHHS iHpopMauii hoHOBMI cepBic 36epirae ii fo 6a3n faHux. POHOBUI CEPBIC TAKOXK
nepesipsi€ 4m B 6asi MiCTATLCSA BXKe NepeBipeHi AaHi i npu HaaBHOCTI 0b6pobntoe ix Ta 36epirae B
6a3i paHux. Puc. 2.1. iarpama BapiaHTiB BUKOPUCTAHHA cnctemun 2.2.4. disnyHe npeacTaB/ieHHS
MoJeni nporpaMHoi po3pobku [liarpaMmn CTaHiB BU3Ha4YaloTb BCi MOXXJIMBI CTaHWU, B SKUX MOXXe
nepebyBaTh KOHKPETHUIN 06'EKT, @ TaKoXX NpoLec 3MiHN CTaHiB 06'eKkTa B pe3ynbTaTi HaCTaHHSA
JesaKknx nodin. Ha giarpami € gBa cneuiasbHUX CTaHy - noYaTkose ( ) i KiHueBe ( ).
MoYyaTKOBUIM CTaH BNAiNIEHO YOPHOK TOYKOLO, BiH BiAMOBiAa€ CTaHy 06'eKkTa, KONW BiH TiJIbKU WO
6yB cTBOpeHUN. KiHLEeBUI CTaH NO3HAa4YaETbCS YOPHO TOYKOK B 6ifloMy KPYXKKY, BiH BiAnoBigae
CcTaHy 06'eKkTa nepen Noro 3HULLEHHAM. Ha aiarpami cTaHiB Mmo)xe 6yTn oOguH i TiNbKKM oaunH
noYaTKOBUN CTaH. Puc. 2.2. fiarpama cTtaHiB 2.2.5. liarpama nakeTiB CxeMa CTPYKTYpHa
rnakeTiB NporpaMHoro 3abesneyeHHs HaBeAeHa B YaCTUHI rpadivHoro MmaTtepiany. IHhopMauinHa

CUCTEeMa CKJ1aOaETbCA 3 8 MaKeTiB. JaHnn NnakeT € BXiAHO TOYKO CUCTEMU.
B ubOMY MakeTi HAaNALTOBYOTbLCA BCi KOHIrypaLii, 3a1eXXHOCTi, POPMYIOTbCA rOSIOBHI

KOHTEenHepu. . B npaHoMy npocTopi iMmeH
3HaxXoAATbCA MoAeni, AKi HeobxiaHi ona peanisauii cepBsepy. . B
JaHOMY NpOoCTOpi iIMEH 3HAX0AATbLCA KOHTPOSiepu Ana peanisauii cepsepy.

MpocTip iMeH KU ONUCYE CYTHOCTI, fKi 36epiratoTbcsa B 6a3i gaHUXx.

, B HaBepeHMx NnpocTopax iMeH 36epiraeTbes
OCHOBHI Knacu, beHKLI,IﬂMVI AKNX € 36ep|raHHﬂ OaHux. TobTo rosoBHi Kacu Ao AKux
3BepTaloTbCa Npy HeObXiAHOCTI, @ BOHW, B CBOIO Yepry, BXe BUKJIMKalTb CTBOPKOOTL Ta
BUKOPUCTOBYIOTh iHLWI Knacu. TC. . . ,
HaBeAEeHMX BULLE NPOCTOpax iMeH 36epiraloTbcs iHTepdencu Ta ix peanizauii HeobxigHi ans
CTBOPEHHSA 3B'S13aHOr0 JlaHUlora Kacis, ski 06pobntoloTb AaHi oTpMMaHi Big napcepie Ta
3anncytoTb 0o 6asm BignoBigHO A0 TUNy AaHuMX. JaHunn Habip KnaciB € peanisauito NaTepHy
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JNaHUoXOK BignosiganbHocTEN ( ) [30]. CyTb naTepHy Nongara€ B ToMy, WO
€ KJlacun, NOCNiA0BHO 3B’'A3aHUX MiXK coboto, ki 06pobnotoTb 04HE NOBiAOMJIEHHS.

B HaBeneHux BuLLe npOCTopax iMmeH
36ep|ra(-:Tbc;| |HTepcpe|/|cm Ta ix pean|3a|_u| HeobXigHi Ana CTBOpPeHHSA peno3nTopiie. Peno3umTopin
- WabnoH NPOEKTYBaHHA, SKNIN peani3ye iHTepdenc ona 4octyny Ao AaHux [29]. B naHomy
BMMaAKy, PeENo3nTOopii MosierwytoTb AOCTYMN A0 CyTHOCTeN, sKi 36epiratoTbcs B 6a3i gaHux.

B naHoMy nakeTi 36epiraeTbca icTopia mirpauin 6asm gaHux. Mirpauisa - ue
iHcbopMaList Npo 3MiHK BHeceHi B 6a3y gaHux [31]. TC. B naHomMy nakerTi
36epiratoTbCs Knacu HeobxiaHi oNnsa 36epeXXeHHa AaHUX agMiHICTpaTopiB, TaKUX K JIOriH Ta xeL
naposto, Ta NoAanbluoro HagaHHa AOCTYyNy agMiHicTpaTopaM npu BXo4i 0O CUCTEMN.

MakeT B sKOMy 36epiratoTbCs CEPBiCU, AKi CTBOPIOOTHCA NPU NEpLIOMY
3ar|yCKy nporpamMu i BUKOHYOTb AesfKy poboTy B hoHi. OonH 3 cepsiciB 36mpa€ 3 napcepis AaHi,
Ta 3anncye ao 6asn. IHWKin cepBiC Npautoe No TalMepy i NpY 3anycky gicTa€ 3 6a3nm NPUAHATI
aAMiHICTPaTOpPOM KHUIMM Ta Nnepefac ix Ha noganbwy obpobky. TC. B maHomy nakeTi
MICTATLCA IHTEP(ENCK Ta KNacK, SKi BAKOPUCTOBYIOTLCA B BiNbLIOCTI iHWMX NakeTax Ta
003BONIAIOTbL NOEAHYBATU NakeTu MixX coboto, 6e3 ABHOro BkasyBaHHS. 1C. ,

B mLaHMX npocTopax iMeH MICTATbCA iHTepgencn Ta 6a3OB| peanisauii
naTepHy PenosuTopin [22]. TC. . , . B oaHux npoctopax iMeH
36epiratoTbCcsa AOMOMIXKHI Knacu. TC. . B uaHomy npocTopi iMeH 36epiratoTbcs
iHTepdencn gna knacis, ki 36epiraloTb AaHi. Knacu peanizauii MiCTATbCA B iHLWINX MakeTax.

. . , TC. . . B paHMx npocTopax iMeH MICTATbLCA MOAeNi OCHOBHUX
cyTHocTen. 1C. . B maHoMy npocTopi imeH 36epiratoTbcs iHTepdencn ons napcepis.

B maHoMy nmpocTopi iMeH 36epiratloTbCs KNacu, aKi MiCTATb iHpopMauito pi3Hy
|H(popMa|_mo Mpo KHUTy Ta KOMBiHYIOTb, 36epiraoym ue B 0AHi cyTHOCTI. 1C. OaHnin
rnakeT MICTUTb peanisauii napcepis. 1C. . B naHoMy npocTopi imeH
MiCTATLCA AOMOMIXKHI Knacu anga peanisauii . B naHomy
MpocTopi iMeH 36epiratloTbCs cepBicK, SKi BAKOPUCTOBYIOTLCS B yC|x napcepax

, TC. . B oaHuX npocTopax iMeH MiCTATbCSA
|HTepq)ev|cv| Ta abcTpakTHI knacu, Ski MatoTb ByTn peanizoBaHi B KOXKHOMY napcepi.

B oaHMx npocTopax iMeH MICTATLCA KJlacu Napcepa canTy
. B oaHux npocTopax iMeH MICTATbLCSA Kiacu Nnapcepa canTy
-ve, . . HaHuin NnakeT BiANOBifQa€E 3a iHTepgenc cnctemn.
B naHoMy NpocTopi iMeH MICTATBLCA CTOPIHKK, SKi MOXXe BigBigaTn

KOpVICTyBa‘-I . . B naHOMy NpocCTOpi iMeH MICTATBLCSA CTOPIHKW, SIKi MOXXe
BiABIAATW TiNlbKK a)J,MIHICTpaTOp . . [daHnn NpocCTip iIMEH MICTUTbL Knacw,
CNiNbHi ANs BCiX CTOPiHOK. 1C, . B maHoMy npocTopi iMmeH
MiCTATbLCA KOMMOHEHTU, SKi BUKOPUCTOBYIOTLCSA A1 NobynoBm CTOpiHOK. TC. . B

OaHOMY NpPOCTOpI iIMEH MICTATbLCS MOoAesi AaHUX, SKi Bigobpar>kaloTbCs Ha CTOpPiHKaXx.

B maHOMy nMpocTopi iMeH MICTATbCA Mogeni AaHux, aKi
Bmo6pa>Kar0Tbc;1 Ha CTopiHKax agMHicTpaTopa. 1C. . ,

, IC. B naHmnx npocrtopax
iMEH MiCTATbCA |HTepcpev|cm Ta ix peanizauil, HeO6XI,£I,HI ans uocwny CTOPIHOK A0 AaHUX.
B naHoMy npocTopi imeH 36epiratoTbCca OOMOMiIXHI knacu. Puc. 2.3.

,El,larpama nakeTiB 2.2.6. [liarpamMa nocnigoBHOCTIi CxeMa CTPYKTypHa MoCaigOBHOCTI HaBedEeHi B
YaCTUHI rpadivHOro MmaTtepiany. Tak K PYHKLUIi KOpUCTyBada Ta aAMiHICTpaTopa B AaHi cMcTeMi
BiApPI3HAOTLCSA, TOMY HaBedeHO 2 AiarpaMu NocnigoBHOCTI. KopucTyBad B3aEMoJi€ 3
iHTepdencom ( ), 4epes Hboro BiH obupa€e CTOpiHKY Ta OTPMMYE AaHi. B cBoto vepry
iHTepdenc B3aeMopie 3 cepBepom ( ). IHTepdenc nepenae KoOMaHaW Big KOpUCTyBada A0
cepsepa. lMicna Bianosiai cepsepa, iHTepdenc Bigobparkae oTpumaHny iHpopMauito. Cepsep
B3aemogie 3 6a3ot0 gaHux ( ). Tak Ak BcCi naHi 36epiratoTbca B 6a3i gaHux. CepBep
hopmMye 3anuT, BiANOBIAHO A0 OTPUMaHNX KOMaHa. I[HpopMauito, oTpuMaHy Big 6a3n gaHux,
cepBep obpobntoe Ta BignpaBnsae iHTepdency. AOMiHICTpaTop B3aEMOAI€ 3 iHTepgencom. Ang
OOCTyny A0 PYHKUIN agMiHicTpaTopa, NoMy NoTpibHO NporTn aBTOopmM3aulito. IHTepdeinc
noTpebye BBeAEHHSA NOTiHY Ta NapoJito. BBedeHi aaHi iHTepdgenc nepenae oo cepsepa. Cepsep
dopmye 3anuT o 6a3n gaHux, BignoBigHO 00 BBeAEHOro soriHy. OTpMMaHe Xell-3Ha4YeHHs
MaposIto 3BIPAETLCA 3 064YNCNEHUM 3HAYEHHAM BXiOHOrO Naposto. PesynbTaT MopiBHAHb CEpPBEp
nepepae iHTepdency. BignosiaHo 4m ycniwHo 6yno nponaeHo NepesipKy, iHTepdenc gae noctyn
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0o byHKUiM agMiHicTpaTopa. Ona Toro, wob agMmiHicTpaTop Mir oTpMMaTy iHhopMaLito npo
KHUIMM Ta nepesipuTK ii, poHOBOMY cepsicy ( ) HeOBXiAHO 3aBaHTaAXXUTW AaHi.
DOHOBUN cepBiC Nocunae 3anuT Ao [xxepena iHpopMaLlii 3a HeobxiaHo iHopMauieto. Micns
OTpUMaHHSA iHdopMaLii doHoBUI cepiic 3bepirae ii 4o 6a3n gaHnx. POHOBUIA CEPBIC TaKOX
rnepeBips€ 4u B 6asi MiCTATLCA BXXe NepeBipeHi AaHi i Npn HasgBHOCTI 06pobtoe ix Ta 36epirae B
6a3i gaHux. Puc. 2.4. iarpama nocnigoBHOCTI 2.2.7. [liarpaMma KOMMNOHEHTIB CxeMa CTPYKTypHa
KOMMOHEHTIB NMporpamMHoro 3abe3snevyeHHs HaBedeHa B YaCTUHI rpadiyHoro matepiany.
IHpopMaUinHa cuCTeMa CKIafaETbCA 3 3 YaCTUH: cepBep, iHTepdenc Ta 6asa faHux. IHTepdenc
Bimobparkae iHhopMaLii KopucTyBayy. 3a A4OMNOMOroK NPOTOKONY iHTepdenc
B3a€EMOJi€ 3 CepBepoM, OTPUMYE BifL HbOrO AaHi Ta Nepefae KOMaHAW Bif, KopucTyBada. Cepsep
B3aEmogi€e 3 6a3010 faHMX 3a AOMOMOro TEXHONOTIT . Peanizauito TexHonorii
3abe3nevye ppenmMBOpK . CyTb TexHosorii B TOMYy, WO Ko Ha C#
nepeBoOANTLCHA B KO Ha . Takum 4ynHom 3 6a3n gictaeTbcsa HeobxigHa iHopMaLia Ta
3anncyeTbCsa HoBa. Puc. 2.5. [liarpamMa KoOMNoHeHTIB BUcHoBKK go po3ainy B gaHomy po3gini
6yn0 onncaHo BUMOrn 40 TexHiYHOro 3abesneyeHHsA Ta HaBeAEeHO AiarpaMun BapiaHTiB, CTaHIB,
MOCNi4OBHOCTEN, NAKeTiB, KOMMOHeHTiB. PO31J1 3. PO3POBKA IHOGOPMALINHOI CUCTEMM
MAOTPUMKN NEPEKNAJALBKOI OIANBHOCTI HA NJIAT®OPMI . 3.1. O6brpyHTyBaHHS
Bnbopy 3acobiB po3pobku Ona po3pobku 6yno BUKOPUCTAHO Taki Mporpamu, sk
2019 , 14, , . Ans po3pobku iHpopmaLinHoi
cnctemun 6yno BUKOpMCTaHO MOBY NporpamyBaHHsa C# 8 Bepcii [20][21]. MnaTdopma po3pobku
. binbw petanbHa iHhopMaLUia NpPo BepcCil KOMMOHEHTIB: Bepcii 3.1.201 :
Bepcii 2.2.8 . Bepcii 3.1.3
. Bepcii 3.1.3 O6bpaHa nnaTcpopMa po3pobsieHa KOMMaHi€lo
Ta € NPOAYKTOM 3 BiAKpMTUM Koaom [22]. MnaTdopmMa NiATPUMYETLCA TaKNMK
onepauinHuMM cucTeMaMm K , , . Tomy po3pobneHa iHpopMaLiiHa cnctema
Mo>ke ByTun po3ropHyTa Ha 6inbLWOCTi cyyacHOMy KoMMn'toTepHOMYy obnagHaHHi. [Jns po3pobku
6yJ10 BUKOPUCTAHO HACTYMHi QPENMBOPKN: . [23] ®penmBOpK Ans po3pobku
CepBepHOi YaCTUHY iH(hOpPMaLLIMHOI CUCTEMMN. [24] dpenmMBOpK, AKKIA
peanizye TexHosorito [25]. Hapae nocTyn Ta nonerwye B3aemMogito 3 6a30t0 gaHuXx.
DpenMBOpPK AN8 PO3P0bKN KNIEHTCbKOT YaCTUHM iHpopMaLinHOT cuctemMmun. PpernmMBopK MoXKe
6yTN BUKOPUCTaHUN ON5 reHepauii , , KoAy Ha cepsepi Ta noganbLuof
rnepefdadi Ha KOMM'tOTep KJi€EHTa, Tak 3BaHa . ABo y Burnagi Ta
rnoAasblIoro po3ropTaHHA B Bpay3epi Ha KoMN'tOTepi KieHTa. Ha MOMeHT po3pobrieHHs
iHbOpMaLiNHO CNCTEMM BEPCia 3HaYNTbCA 9K 3.2.0 5. CnoBo B Ha3Bi Bepcii
O3Ha4aE, Wo PpenMBOpPK He peKOMEHL0BAHO BUKOPUCTOBYBATU AJ18 po3pobu cnctem ans
MOBHOI0 BUKOPUCTaHHA. Tomy Byno obpaHo BepcCito hpenMBOpPKY. TaKoX npu
po3pobui 6yno BUKOPUCTAHO apxiTeKTypHUI wabnoH Ta apXiTEKTYPHUIN CTWUJIb B3aEMOIl
KOMTMOHEHTIB PO3MN0A4iJIeHOr0 3aCTOCYHKY [26]. Puc. 3.1. Mogenb B3aemMogii wabnony
[27] - - - wabnoH NpoekTyBaHHA [28]. CyTb nonarae B
pO34ineHi faHnx, Norikn Ta iHTepdency Ha pi3Hi YacTuHMN. BignoBiga€ 3a OaHi, AKi
HeobxigHi ans Bipobpa>keHHA iHTepdency. B Moaeni MoXe MICTUTUCL Nlorika B3aeMogii Ta
rnepesipKa AaHuX. BiAMNoBiga€ 3a nepenayvy oaHux Ha iHTepdenc. TobTo Takunm cobi
rnocepenHuK, KN ikcye Oii KopucTyBaya Ta NOBIAOMIISIE MPO HUX CUCTEMY. TakKoXX npwu
obHoBNEHI naHMX B Mogeni nepenae pesynbTaT Ha iHTepdenc. iHTepdenc, AKNn oTPNMye
OaHi Ta Bigobparkae ix. PikCye B3aEMOLi0 KOPMUCTYBaYa 3 iHTepdencom Ta NOBIAOMASAE NPO Le
CUCTeMy 4epes - apxiTEKTYPHUI CTUNb Ans B3aeModii Beb-cepsicis. To6To
neskun Habip npasun, o6me>KeHb pekoMeHpaUii 9K NOTPIOHO NPOEKTYBaTU Mepe)xeBe
CMifIKyBaHHA cncTteM. BUKOpPNCTOBYIOTb Ha 6a3i npoTokony 1.1. -
- iHTepdenc aknm mae Habip hyHKLIN 3a 4ONOMOIrol0 SKUX MOXKHa
B3aEMOJIATU 3 CUCTEMOID. 1N B3aEMOAIT MOXKYTb BUKOPUCTOBYBATUCH Pi3Hi (hopMaTn AaHKUX,
TakKi fK , , . B po3pobneHin iHpopMaLiHin CMCTEMi BAKOPUCTOBYETLCSH . Ona
36epexeHHs gaHuX BUKOPUCTOBYETbLCSA Ba3a gaHuX 6a3yeTbCs Ha MOBI
i NigTpUMye BiNbLIICTL MOXKAMBOCTEN 3 CTaHAAPTY 2011 CbHUMUN CTOPOHaMU
BBa)KalOTbCA: MPOAYKTUBHICTb Ta HaAiNHI MeXaHi3MWN TpaH3aKUin i pennaikauii;
nigTpUMKa cNaboCTpyKTYypPOBaHUX OaHUX Y hopMaTi . 3.2. Onunc cTpykTypun 6a3m gaHux Ons
36epiraHHa gaHux 6yno obpaHo 06’eKTHO-pensUinHy cMcTeMy KepyBaHHA 6a3amum gaHuX
[5]. Cxema 6a3u gaHnx HaBedeHa B YaCTUHI rpadidHoro matepiany. basa gaHux
CKJTafa€eTbCA 3 HAaCTYMHUX CyTHocTen (Tabn. 3.1). Tabnuus 3.1. CyTHoCTi 6a3u gaHux \: Ha3Ba
Tabnunui Ha3ea cyTHocTi 1 KHura 2 AsTop 3 IM'a aBTOpa 4
Twn aBTOpa 5 MoBa 6 dann 7 O6’egHaHi iMeHa
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aBTopiB 8 BupaBHuuTBO 9 JaTa BnpasHuuTtBa 10
Mpomi>xHMI Habip moagenen oTpuMaHux Big napcepis 11
CtaTyc npomixxHoro Habopy moagenen 12 He 36epexxeHi Habopn mopenen 13

KopuctyBauyi B Tabnunui 3.2 neTanbHO oNMcaHo npeacTaBfieHi CyTHOCTI y Burnaai tabnmupb Ta
napameTpu Tabnuub. Tabnuusa 3.2 Onuc Tabnnub 6a3n paHnx Ha3ea Tabnuui Hasea napameTpy

Tun paHnx Onuc 4 |peHTugikaTop KHUMM Ha3Ba KHuru MocnnaHHA
Ha g)xepeso 3Bigku 6yno oTpMMaHo KHUry Oonunc KHUrun 4
lneHTUdikaTop MOBM 4 |peHTugikaTop OpUriHaabLHOro TBOpy 4
lneHTudikaTop aBTOpa 4 |peHTUdikaTop iMeHi aBTopa 4
lneHTUgikaTop TNy aBTopa 4 |peHTUdIKATOP Napy aBTOP KHUra 4
lneHTUdIKaTOp KHUMK 4 |peHTUdikaTop aBTOpa 4 |lpeHTUdikaTop
iMeHi aBTOpa IM's aBTOpa Opyre iMm’st aBTOpa
Mpi3Buwe aBToOpa MoBHe iM’a aBTOpa 4 |peHTUdiKaTOp TUNY
aBTopa Hazga Tuny Onuc Tuny 4 |peHTUdikaTop dhanny
HasBa channy LWnax po danny Po3wmpeHHsa danny
MocmnaHHA Ha o)Kepeno, 3BiAKM OTpUMaHoO hann 4 |peHTUdiKaTOp 06KNAANHKMK
4 |peHTUdIiKaTop KHUIMN 4 |peHTUdikaTop danny 4
lneHTUgikaTop MOBU Ha3Ba moBWK Onwuc mosu 4
loeHTngikaTop BUAaBHULTBA Ha3Ba BnpaBHMLTBA 4 |peHTUdikaTop
OaTn BUOAHHA HaTa BnaaHHs 4 |peHTugikaTop KHUMN 4
lneHTUgiIKaTOp BUAABHULTBA 4 |peHTugikaTop NPOMIXHOIo
Habopy mogenen Habip mogenen B dopmarTi ODaTa
CTBOpPEHHSA 4 CtaH Habopy 4 |peHTudgikaTop cTaHy Habopy
Mogenemn Ha3Ba cTaHy Onunc cTaHy 4 |peHTUdiKaTop He
36epexxeHoro Habopy monenen Habip mopenen B coopmaTi Momunnka,
yepes Ky He BOanocCb 36epertu JaTa cTBOpeHHS 4
loeHTngikaTop KOpUCTyBaya NoriH KkopucTyBava Xell-3HayeHHs

naposto Ha pucyHky 3.2 306pa>keHo KOHUeNTyasibHy Modesb gaHux. Puc. 3.2. KoHuenTyasbHa
Moaenb aaHux 3.3. Po3pobka iHTepdency IHTepdenc - ue iHCTPYMEHT 3a A0MOMOro SIKoro
KOPUCTYBa4 MOXXe B3aEMoLifaTh 3 po3pobneHoto iHhopMauinHoto cnctemoto. Ponb iHTepdency €
He MeHLU Ba)KJIMBUM HiXK (PYHKLIOHaIbHOT YaCTUHM iHGopMaLuinHoi cuctemu. Big Toro, akun
OOCBIT OTPUMA€E KOPUCTyBay AaHOIi CUCTEMU, 3a/1€XKUTb UM 3'ABUTLCA B HbOro 6akaHHSA i Hagani
BUKOPUCTOBYBaTK nporpamy. Po3pobsieHa cucTeMa L03BOJISIE NepeKknagadyam 3HaxoanTun
HeobxigHy iHbopMaLito No TBOpaM, ix aBTopaM Ta Nepeksagadam, 4jas nonasbLIOro
nocnipxeHHs. Moaudikalisa Ta kepyBaHHSA AaHUMK BiabyBaeTbLCHA 3a 4OMNOMOIOI0 OKPEMOro
KabiHeTy agMiHicTpaTopa. IHhopMaLiiHa cuCcTeMa Ma€ HaCTYMHI MOXXANBOCTI: MNMOLWYK KHMIMK No
KJIO4YOBMM cCJsioBaM lMowykK 3a aBTopaMu/nepeknagadamm Nepernag getanbHoi iHpopMauii no
KHM3i QinbTpaLis, COpTyBaHHA CNUCKY KHUI Moaundikauis pesynbTaTiB napcnHry KoperyBaHHS
iHcbopMaLil Npo KOXXHY KHUrYy [JopaBaHHS iHGopMaLii, sKy He Byno 3HangemMo 3a A0MNoOMOroto
MapCcuHry 3axmucT Bi4 HEAaBTOPWU30BAHOIro pefaryBaHHs iHpopMalii B cuctemi po3pisHAaTbLCS 2
poni: KopucTyBad Ta aAMiHicTpaTop. TOMy 018 KOXHOT pOJli OKpeEMO POo3rfissHYyTO npouec
B3a€EMOAIii 3 cucTtemolo. Micng 3anycky nNporpamMmm KOpMCcTyBay NoTpansse Ha CTOPiIHKY 3
KaTanorom KHur (puc. 3.3). Puc. 3.3. CTopiHka 3 KaTasloroM KHUI Ha AaHin CTOpiHLI KopucTyBay
MOXKEe NepernanaT HasBHI B CUCTEMI KHUTWN. SKLWLO0 KOPUCTYBay 3HA€E Ha3BYy HeobxigHoT oMy
KHUMX, BiH MO>Xe CKOPUCTAaTUCh MOLLIYKOM (puc. 3.4). Puc. 3.4. NowyK KHUIM 3@ Ha3Bo Taknum
YMHOM KOPUCTYBa4 MOXXe PiNbTPpyBaTM KHUMN. AKLLO BiH HE BOJIOAIE AOCTaTHLOW iH(hopMaui€lo,
TO MoXXe crnpobyBaTu BBECTU YaCTUHY Ha3BW, Ta 0bpaTn KHUTYy 3 OTPUMaHUX BapiaHTiB (punc.
3.5). Puc. 3.5. NMowyK KHMUIMM 3a 4aCTUHOIO Ha3BW 019 3pYy4HOro nMowyKy KOpUCTyBay Moxxe
CKOpPUCTaTUCb COPTYBaHHAM. CncteMa Hafa€ MOXKJIMBICTb COPTYBATU KHUMM 3a Ha3BOIO Ta 3a
nepeknagadem (puc. 3.6). Puc. 3.6. BiacopToBaHi 3a nepeknagadyeM KHUIM TaKUM YAHOM
CUCTEMa HaZJAE MOXXJINBICTb LWYKaTK HeObXigHY iHopMaLito. Hagae MOXAMBICTb 3HANTU KHUTY
3a 06KNagNHKOLO, AKLLO KOPUCTYBa4y BiAOMO SiK BOHa BUI 1S 4a€, ajie He BigoMa Ha3Ba. AKWo
KOPUCTYBay HaTUCHE Ha KHUTY BiH NOTPanuUTb Ha CTOPIHKY 3 AeTasbHO iHPOopMaLLio Npo Lo
KHUTry (puc. 3.7). Puc. 3.7. CTopiHKa 3 iHopMaLilo Npo KHUTY Ha Wi CTOpiHLi KOPUCTYyBa4 MoXXe
3HaNTW iH(hOpMaLLilo MPO Ha3BY KHUMW, 1T YHIKaIbHUA HOMeEp , PO Nepekfnajadis KHUMM Ta
BMOABHULTBO. AKLLO0 KOPMUCTYBAY HaTUCHE Ha iM's Nepeknajada To nepenge Ha CTOPIHKY 3
KHUramu, sKi gaHun nepeknagay nepesis (puc. 3.8). Puc. 3.8. CTopiHKa 3 KHUramm aBTopa B
NiBOMY BEPXHbOMY BYIli Ha CTOPIHLi po3MillleHa KHOMKa. MNpy HaTUCKaHHI 3'ABNAETLCA
HaBirauinHe meHto (puc. 3.9). Puc. 3.9. HaBirauinHe MeHio AKLLO0 KOPUCTYBay HaTUCHE Ha KHOMKY
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u LnTnposaHus: 0,01% id: 13
«ABTOPU»

B MEHI0O TO NOTPanuUTb Ha CTOPiIHKY 3 KaTanorom asTopis (puc. 3.10). Puc. 3.10. CTopiHka 3
KaTaJlorom aBTopiB 08 OocTyny A0 QYHKLUIN aaMiHicTpaTopa, KopMcTyBavy HeobxinHoO BBeCTU
noriH Ta naponb (puc. 3.11). Puc. 3.11. CtopiHka aBTopu3aLii [pyn HenpaBUIbLHOMY BBEEHI
MapoJito Y NoriHy KopucTyBady byne noBigomseHo 3a AOMNOMOrol CNMBato4oro BikHa
(pnc.3.12). Puc. 3.12. lNoBigoM/ieHHS Npo HEBIPHO BBeAeHi AaHi Mpn npaBuabHO BBEAEHOMY
NoriHi Ta Nnaponi cncteMa A03BOJINTbL NEePEenTn Ha CTOPiIHKK KabiHeTy agMiHicTpaTopa (pnc.3.13).
Puc. 3.13. MNMosigomMneHHA Npo ycniwHy aBTopu3auito Micna 3anycky cucTtema CTBOPHOE (POHOBI
npowuecu, ki 36mpatoTbe AaHi 3 30BHIWHIX o)xepen. LLUngaxom napcuHry aictaloTbCsa AaHi Npo
KHUrW. 3ibpani gaHi 36epiratoTbca B 6asi 3i cTaTyCcoM . laHni cTaTyC O3Ha4ae, Wwo
OaHi we He 6ynun nepesipeHi agMiHICTpaTOpoM, Ta HE MOXXYTb ByTn ocTaTo4yHO 36epexxeHi B
cucTtemi. AoMiHiCTpaTop B CBOEMY KabiHeTi MoXXe nepernsHyTw BCi 3ibpaHi 3 napcepis AaHi (puc.
3.14). Puc. 3.14. CTtopiHKa 3 gaHUMN 9Ki oTpMaHi 3 napcepis Micaa HaTUCKaHHA KHOMKN

B LUunTtnposaHus: 0,01% id: 14
«PeparyesaTu»

aOMiHICTpaTop NoTpanJsE Ha CTOPiHKY 3 BCi€to 3ibpaHoto iHhopMaLieo Npo gaHy KHUry (puc.
3.15). AoMiHiCTpaTop MOXXe nepeBipuTn Ta MoaudikysaTu gaHi. Puc. 3.15. CTtopiHka

penaryBaHHS AaHUX Bif napcepiB B HU3Yy cTOpiHKKU aaMiHicTpaTop MoxXe NobadunTn 3 KHOMKK
(puc. 3.16). Puc. 3.16. KHonku gnsa 36epiraHHa gaHux B cuctemi KHonka

ﬂ LnTnposanHuns: 0,01% id: 15
«MprnHaTN>»
nepeBOAUTb AaHi NPO KHUrY 3i CTaHy B CTaTyC . TAaKVM YMHOM MOBIAOMJIAOHU

CucTeMi, Wo AaHi MoxxHa 36eperTn. ®oHOBUIM NpoLuec Biabnpae 3 ycix gaHnx o6’ekTun 3i cTtaTycom
Ta 36epirae BCi faHi o BiAnoBigHMX Tabnanue. Micna Yoro ctaTyc f4aHUX NEPeBOANTLCA

B . KHonka

u LntnposaHus: 0,01% id: 16
«BiogMoBUTN>»

rnepeBoAnTb CTaHW AAHMX B . MoBigoMnsa4mn cncTemi, Wo AaHi He NpaBubHI. Taki aaHi
He byayTb 36epexxeHi B cuctemi. KHonka

u LnTnposaHuns: 0,01% id: 17
«Hazag»

MOBepTaETLCA A0 NonepeaHboi CTOPIHKKM 3 yCiMa AaHUMK 3 NapcepiB. B kabiHeTi agMiHicTpaTopa
Binbwe MyHKLIN HiXX ¥ 3BMYaNHOro KOpUCTyBada. ToOMy y HaBirauinHoOMy MeHto 3'ABASIOTbCS
[onaTKoBi BapiaHTy (puc. 3.17). Puc. 3.17. HaBirauinHe MeHio agMiHicTpaTopa MNpu HaTUCKaHHI
Ha

u LntnposaHus: 0,03% id: 18
«lMNoegHaHHSA aBTOPIB»

aAMiHiCTpaTop NOTPansi€ Ha CTOPIHKY 3 iMeHamMun aBTopiB, siKi 6ys10 06’egHaHO B OAHY CYTHICTb
(pnc. 3.18). Puc. 3.18. CTopiHKa 3 MOEAHAHMMM aBTOPaMn AKLLO HATUCHYTN Ha KHOMKY

u LunTtnposanHus: 0,01% id: 19
«[loopaTtun»

TO agMiHICTpaToOpy 3MOXKe CTBOPUTMK HOBY Napy iMeH aBTopiB, AKi byayTb 06’eqHaHi B 0oHY
CYTHICTb (puc. 3.19). Puc. 3.19. Cnoci6 cTBopeHHSs Napun aBTopiB BUCHOBKK A0 po3ainy B naHomy
po3aini 6yno HaBefeHo 3acobu po3pobku Ta 0br'pyHTYyBaHHSA iX BUbopy. ONnucaHo CTPYKTYypy
6a3n gaHux HeobxiaHy oA 36epiraHHA 3ibpaHoi iHbopMaLii Ta HagaHHSA MOXXJIMBOCTEN
iHopMaUuinHoi cnctemu. OnmcaHo npouec poboTn 3 CMCTEMOIO 3a AOMNOMOI0 KOPUCTYBAaLIbKOIro
iHTepdency. HaBeneHo ckpiHwoTu nporpamu. BUCHOBKW B aaHin poboTi 6yno po3rnaHyTo Ta
OMMCaHO CTBOPEHHS iHPOPMaLINHOI CUCTEMM NIATPUMKN NepeknagaubKoi Ai/IbHOCTI Ha OCHOBI
TEXHOOrN MPOEKTYBAHHS . . [Ana focArHeHHsA nocTtasnaeHol MeTu Bynn BupilLeHi
HacTynHi 3anadvi: NMpoaHanizoBaHo NpobaemMy BiACYTHOCTI KaTaslory nepeknanavis Ta 3acobis
OTpMMaHHSA Ta NoWwyKYy iHPopMaUuil No fiTepaTypHUM TBOPaM, iX aBTOPiB Ta Nepeknagauis;
MpoaHanizoBaHO MOXXJIMBOCTI NnaTdopMu . , hpenmBopkiB Ta 6ibniotek; Po3pobneHo
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iHbopMaLinHy cnctemy Ha 6a3i nnaTdopmi . Ta MOBIi NporpamMyBaHHsa C# 0N OUiHKK Ta
OEeMOHCTpaLUii MOXJIMBOCTI TexHosiorin; PeanizoBaHo 36ip AaHMX 3 BiOKPUTUX OXKepesa MEeTOA0M
napcuHry. Po3zpobneHo aeMoHCTpaLito, NowykK, inbTpaLito, ynpasniHHS 3ibpaHUMn gaHuMu.
PeanizoBaHo anropntm 3abe3neyeHHsa 3aXnCTy CUCTEMU Bif HEABTOPU3OBAHOI0 AOCTYMNY
LIAIXOM BUKOPUCTaHHSA Xell-3HavyeHb NapoJso. B neplwomy po3aini npoaHanizoBaHo npegMeTHe
cepeposuLe iHpopMaLinHoi cnctemn. byno HaBefeHo 3arasbHy iHGhopMaLito Npo npobnemu, aKki
BMPILLYE AaHa CUCTEMa Ta ONrucaHo crnocobu BupilleHHSA. PO3rgHyTO icHytodi aHanorn. OnmcaHo
MaTeMaTuyHe 3abe3nevyeHHs, ake 6yno BUKOPUCTAHO B AaHi poboTi. Po3rnsaHyTo npobnemu, ki
HeobxigHo 6yno BUPIWIWTK B NpoLeci po3pobku iHpopMauinHoi cucteMmu. OnnMcaHo MOXKINBI
LWASXN BUPIiLLEeHHA npobnem. OnucaHo anroputMn. B gpyromMmy po3fini HageaeHo CTPYKTYypy
iHdbopMaUuinHoi cnctemmn. ONMCaHoO BUMOIM A0 TeEXHIYHOro 3abesnevyeHHs HeobxiaHoro ons
po3pobKM Ta KOPMUCTYBaHHSA iHOPMaLiNHOI CUCTEMU Ha NaaTgoOpPMI . . HaBegeHo onuc
MakeTiB Ta KOMMOHEHTIB CUCTEMU Ta iX MPU3HAYEeHHSA. B TpeTbOoMy po34ini onncaHo TexXHOMOrii,
AKi 6y N0 BUKOPUCTAHO Npu po3pobLi cnctemu, ix Npu3HavYeHHA Ta BUKOPUCTaHHSA. OnmMcaHo
CTPYKTYpPY 6a3m naHnx HeobxigHy ans 3bepiraHHA 3ibpaHoi iHpopMaLii Ta HagaHHS
MOXXJINBOCTEN iHopMaLUinHOi cucteMun. Po3rnaHyTo npouec poboTn cucteMu, onucaHi pyHkuii
Ta NPOAEMOHCTPOBAHO MOXJINBOCTI cnctemun. Po3pobrieHa cuctema o3Bonde 36upaTn
iHpopMaLito 3 BIAKPUTUX AxXKepen WAsaxoM napcuHry. Micna peparysaHHa 3ibpaHoi iHbopmaw,ii i
MO>XHa BMKOPMCTOBYBATW OJ15 Pi3HUX Linen. Cuctema A03BONSE rpynyBaTu, o6'egHyBaTn
aBTOpPiB. TakMM 4YMHOM iH(hopMaLinHa cuctema Moxxe ByTn BUKOPUCTaHa 18 HaCTYNHUX uinen:
€OVHUI KaTanor nepeknagadie; Habip iHchopMauii Npo nepeknagayis Ana JOCNIAXKEHHSA CTUO
aBTopiB; Habip maHnx npo rpynun nepeknagadis aasa noganablunx OOCAiOKeHb. [aHa
iHpopMaLiiHa cucTeMa AEMOHCTPYE MOXJIMBOCTI NaaTopMu . ONS NPOEKTYBAHHA Ta
po3pobkn aHanoriyHux cnctem. byno peanizoBaHo Ta BUpilleHO NpobneMun pi3HOT CKNaaHOCTI
018 0OCAiO)KEHHA HAassBHUX TEXHOJIOriN.

PekoMeHpaunu no oueHke
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