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IHXEHEPI.g TIPOTPAMHOI O 3ABE3TIE TIEHH'I

llporparr,ra. flporpanaHe sa6esueqeHHr.
CTICTCMI,I.

Ilporpauurafi npo4yrr. flporpanani

Inxenepir nporpaMHoro :a6esleqeHHr, ,K oAHa is iuNeuepHr4x ranysefi.Ky'rrrypa inxenepii flporpaMHoro sa6esrer{eHHr. Tunu inxenepii rporpaMHoro
sa6esneqeuux. Peiuxenepir. pecrpyr<rypyBaHHr. pegorynreHryBaHHr.

Xl{rresafi quKJI rlporpaMHoro sa6eslerreHHr. Moaeri xr4TT€Boro rlr4KnyI]porpaMHoro sa6esue.{euH-f,. Mole,ri xr,rrreBofo rlr4Kny, uo cnprnaonaui Ha
no BTopHe Bil KOpr,rcT aHHfl .

CueqzQiKaqia ruuor. floH_f,Trs Br,rMor. Tutu BLrMor.
BrrMor. 3aco6H o[r4cy BuMor.

@opnyeaHHr i aHa,ris

Apxirerrypue [poeKTyBaHHrr. Tunu apxirercryp. Mero4u rrpoeKTyBaHHr.
crpyrcrl,pne npoeKryBaHrur. 06'erruo-opieuronaue [poeKryBaHrur. 3aco6u
npoel(ryBauss' UML - qr saci6 rpoel(ryBauna. IIpoeKryBaHH{ 3 Br,rKopr,rcraHHrrM
KoMrIoHeHrin. flpoeKryBaHrul nIoAI,IHo-Marrrr4HHr4x iurepQlrcin. llpoerrysaHH, 6a3
AaHIX.

BepuSixyBaHH{ nporpaMHoro sa6egneqeHH.f,. llrauynauHx nepu@ixynaHua.
crarzcru'rHrafi aHaris rporpaM. [rauarraivn uit a*aris nporpaM.

Tecrynauur nporpaMHoro sa6esneqeH,s. crpyxrypue TecryBaHHq.
Tecrynaunq o6'errHo-opienroBaHoro nporpaMHoro sa6esr.rirrr. TecrynauHx
po:nogineHzx o6'exris.

Cyuporo4xeHH, rrporpaMHoro sa6esne.reHnq. IIinii npo4yxrin, nepcii
nporpaMHoro ga6esreqeHHr.

YnpauiHur po:po6xoro nporpaMHoro
rrepcoHrL'roM. Oqiurca Ko[Topr4cy. Vnpan,rinnr
npo rpaMHoro sa6esner{eHHfl , saramui rroJroxeH Hr.
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sa6egne.reHHs. YnpanniuHx
qricuo. Exonouira po:po6rrE



TEOPI, AJITOPI4TMIB TA CTPYKTYP AAHNX

noHqrE aJIropI{TMy, fi oro BI43Har{eHHq, ocHoBHi sracrzgocri, ueperBopeHH,ra ersi gareuru i crr iLTropI4TMin, a,rropurnai.rHa posn' r:auicru npo6nena. @op Mu .tazaco6u rpeAcraBJreHH, anropzruin. Anropuruivni crzcreMra. BuguaqeH'x
iulropl{TMi'rHoi cI4creM}I ra ii cxna4oBl4x. Kraczsixaqir a,rropuruivuux ct4creM.llo6yaona aJ'rropr4TMin y qzx ct4creMax.

A,rropurnar copryBaHH' ra ix.racosi oqiuru. LUnzAxe copryBaHHa. Me4iagraTa [opf,AKosi crarucrl'IKl{. [unanrivue rporpaMyBaHH.,r ra NaAi6Hi arropn:ruu.
o6po6xa rocri^onuocrefi ra niguoc,iaorro., eil.' flpux,agu.

crpyxryp*r AaHUX: CTeK, rrepra, Kyrra, AepeBo, rpao, xeur-ra6ruqa. I paQu:
MeroAtr rIpeAcraBJIeHHr. Iloruyrc n rtru1u.,y ra B rrrupuny. Kracu$ixaqir p"6.p
TononoriqHe copryB aHHfl. fpa{a: :s'.s:Hicm, ABo3B,fl3aicrr, cr4JrbHa 3B,_ssuicrn.rlouryr qzxlia a rpaQi. Efinepin ra fauimroHie uilKrr. llouryx uafixoporurux
rurqxis: €trlropl4TMu flefircr:pu, @rofi4a-Yopurena. A,rropurna Eerrnaana - {DopAa.ocronui AepeBa. Arropuruu Kpycrcara ra llpinaa. Marpuqr KipxroQa noruyxyr<ilrxocri ocroBHr4x AepeB. flororz Ta [apocnoryqeHHq. 3ai,aqa rpo
MaKcuMaJrsuzfi uorir.

Jlireparypa
l. lllaxoncrrca Il.l-j., r orroulyrc Ir.o. ALu.opr.r.r.vnr i c.rpy.rc,r.ypr.r ,rralirr.x:rrocibrrurc. Jlr,Bin: MaluoLlit 2006. - 2020. _ 215 c.
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Algorithms, 3rd Rdition. Addison-wcsley profession al. lgg7., 672 p.

5' Knuth I)' 'l'hc Art ol-Ctlmputer Programming. Volumc 2: ieminumc:rical
Algorithms. Addison-Wcslcy Profbssion al. 1997.7g4 p.
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OB' EKTHO-OP I€ HT OBAHI4TZ,{HA.NI3 I TIPO EKTYBAHHfl

crpyr<rypHr,rfi ra o6'emso-opieuroaauoro niAxo4z Ao pospo6rcra
rporpaMHrrx cvcreM. IlpuHqunu o6'erruo-opieHroBaHoro ni4xo4y: inxatcy,raqir,
a6crpaxqir, ycrIaAKyBaHHf, ra noriuopQisrra. CraH, iAeHru.rHi.i" ,u none4iHxa
o6'exris. cnequSirartir o6nriHy AaHr.,rMu uix o6'exrauu y o6,exruo-opieurosa,ifi
czcrenai. CneuuQixaqir r<nacy, arpulyriB ra onepauifi. O6nacrr tii ra eululaicrr
pecypcin KJIacy. BuguaqeHut urpulyrin i onepaqifi xracy B MoAenrx auarisy ra
rlpoeKTyBauur. CnequSixaqia rlocJlyr, qxi HaAarorbc.f, Kraconr. llpusHaqeHHr ra
oco6r rsocri inrep Sefi c is ra a6crparrHrdx rrac is.



BirurourenHq acoqiaqii uix KJTacaMr4. 3s'qso* naiN o6'ex raMvtf,K e*3eMrnrpacoqiarrii' cneqia'usnuit nugacoqiauii: u.p".uqir. Bi4nourenm yru.umueHHs nriNKnacaMI'I' oco6nusocri uporpaMHl,Ix Nrexanis^,rin, rxi pealisjrorr ni4no,rennxy3araJTbHeuur. Bi4nolreHH.,r 3€urexHocri r uo4er r* ur*iry i npoexryBaHHr.
ocnonni eranv rpoqecy o6'errso-opieuronaHoro auari:y: Bu3HaqeHH,

oror{eHHq cI{creMV i pospo6xa uoAelefi if ruxopr.rcraHHr, asaris BrrMor raupe4ueruoi o6'racri, igeHrla0ixaqia o6'erris i xnacis npe4uernol o6nac.ri;uo6ylona n'roAeni ananisy. ocnosui erarrz [poqecy o6'errno-opienronanoro
lpoeKTyBaHHr: [poeKryBaHHq apxirerrypu cr{creMz, uo6yAosa aiaipaMu xracis
naoAeni npoeKTyBaHHr, AOAaBaHH' Onepaqifi i arpulylB, 

-rpacyBurry 
ereMeHrisuo4eri ananisy B eneMeHTr,t nroAeri ,poanryrurrr; 3acrocyBaHH, gra6,ronis

npoeKTyBaHHr.

crnaroni MoBr4 UML: cyruocri, ni4uorueuH, ra 4iarpanaa. fliarpauz uML
AJIf, o[ucy crpyKTypHI'Ix acnerris crIcreMLI nia qac o6'exrHo-opieuronaHoro
auani:y i upoexryBaHHr: 4iarpauu xracia, uaxerin, rperleAeHrir. fliarpauu UML
An-{ onzcy 4uuauivur4x acneKTis cucreNara rtiA .rac o6,errso_opieuronauoro aualisyi upoexryBaHHr: 4iarpanau 4iarsHocri, crauy, roc,rigonuocri, roouepaqii.
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6. (icrardus Blokdyk. Software l{cquirements Spccification: I hird trlditien.
()reateSpace Independent I'}ublishing pratliirnr. 201 g. I 34 c.
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OE O €KTHO-OPI€HTOBAHE TIPOTPAMYBAHHfl

Ilpr'rHqIanu o6' exruo-opieuroBaHoro rporpaMyBaHHr. llonqrrq o6' exry, .ax
Krracy. llpuxoeynaHHfl iHsoprraaqii. o6nacru Aii i npasulra Aocryry Ao
KOMrrOHeHrin xlacy. crarlt.rHi Ta eK3eMrlnrpui KoMrroHeHTr4 Knacy.



Cneuianrni ueroAu Knacy:
po:no4in naM'.qri 4lr o6,erria.

KoHcrpyKropr, Aecrpyxrop14. [unaui,rur.rfi

Ycra4xyr a*Hfl, sara*Hi rroHrrrr. Adcrpaxrnuft Kirac. IHrepsefic.rlopianrn.*uit auw,js pea-nisaqifi rooA^HoKoro ra MHoxr{HHoro ycnaAKyBaHH.f, B
MoBax C++ ra C#.

lloliuop$i:nr. flepenauraxeHHq
:n'l:ynaHnr. Bipryanrni $ynKrIii.

Jlireparypa
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IIpITKJIaAaMU ua c, c ++, Java i Python.- flia.uexrnr a,2017.- 432 c.3' Kysneqoa M.c. o6'er*ro-opienroBaHe rporpaMyBaHHrr 3 Br,rKopr4craHHrrM
UML ra MoBr4 c++: Hasq. noci6nzr. - 4rinpor.rpt"""*, HMerAy, 2003._ 90 c.4. flexapcrxzfi B.f. ocHosz npotpaMyBaHHr: Has.ra*urfi noci6uur._
Kon4op, 2018.-364 c.

5. Carrep f. BupirueHH, cKrraAHux 3aAaq ua C+r._ Bilrauc,2015._400 c.6' Cre0an P:uAu flenzc. C** gm .rafiHraxis. Bu4aeHuqrno: flizureKrrrKa.2019.
7 ' T'lI. KapaBaHoBa. OcHosIa a,rropuruisauii ra rpotpaMyBaHH-f,. 750 zalaq z

peKoMeHAarli,qNara ra npr.rKJrar awu. _ K. : @opyna, 2002.8. Andrew Stellman. Head First c#. - 4th edition, o,Reilly9' Anne & Murach Joel Boehm. Murach's C#2015. -6th.dition, Mike Murach
& Associates Inc.

oPrAHI3ArIIfl EA3 AAHIIX I 3HAHb

Opranisaqia $afinosoi czcreMpr ra ii nelonixr. Ba:Ha.reHH, 6asu gauux,
clrcreMr,r ylpauinus Iasavu AaHr,rx, cr4creMr4 6az nasux.

Apxirerrypa 6as AaHI4x ANSI/X3ISPARC. OcHosui sracrasocri
KoHuenrya,rrsoi uoge,ri npe4ueruoi o6,racri (llo). BHyrpiuruift pineur
rlpeIcraBJIeHH, AaHrrx. @yuxqii mryrpirunroT naoAe,ri. Bi4o6paxeuna naiN
pirurvrz. czcreura ynpan,riHur lazarvu AaHr4x (cyEA). @ynruii cyBAni4rpuuxu apxirexrypu ANSI/x3lspARC. BrsHaqeHus uo4eri AaHr4x.
Konanouesru nro4eri AaHux crpy*Typa AaH.,x, onepaqii HaA AaHvrMLt,
o6naexesHs uilicsocri. OcHoeui rprrlr nao4e,refi AaH:zx: iepapxiuua, MepexeBa raperrrlifina. Tunu uoAerefi AaHr4x: o6'exrno-opienroraua, AeAyKrr,rBHa,
posno4ileHa, rroBHoreKcroBa.

Pensuifisa MoAeJrb AaHr,rx. o*rosHi rroHrrrr: AoMeH, arpn6yr, Koprex,
penrqifiue ni4Hourenux, KJrroq, o6MexenHq uinictrocri. b"ai rc,rrcqin:
uoxluauft, npocrufi, cxra4uuft, ocHoBHufi, soeHiruHifi. BuAw oonaeNenr
uinicHocri rraoleli: o6naeNeuur yuira,rruoro KJrroqa, o6ueNenH, ocHoBHoro KJ,rroqa,
4r'rSepenqia,rrHa Ilinicnicrr ra o6nexesus soeHiruHsoro KJrroqa. penrqifiHa
anre6pa. Konayrarunnicrs, acoqiarnnuicrr ra nwcrpulyrrsHicrr 6iHapnux



onepauifi' Mox'rrasicrb BKJIaAeHH-a ra saNaKHenicr' orrepaqifi a,rre6pu. ouepaqiipemqifinoi a'rre6pra: o6'e4uauur, reperrrH, pisuuqr, rpoerqir, o6uexeuHs(ce'rexqix), s'e4uauur, gireuur. flpraxnarr{ Br.rxop r4craHuflouepauifi pe,rxqifiHoi

3:::,f*:.:i:^:T.""Ii_y_"1l.irsqirHoi nroneri. ouromri r,u"r*o"ri onepaqin

onepauifi.

l"j::'.1^1" 1 _anre6pz. 
EKs irareHrui 

. 
neperBopeHH' nupasi o penrqifi noi atre1pu.

llparuna
Sopnry,rroBaHHf, :anzris. pe,rqqifi Ha [oBHora MoBr.r.

MeroAororia npoexryBaHH, 6as garuux. xrarresi qraKJrr,r po:po6xu cr4creM6az AaHr{x. Eranu npoeKryBaHH, 6as Aarrvx: pospo6xz crparerii, aHa,risnpeAMerHoi o6racri, xonqenryaJTbHe MoAeJrroBaHHr, npoeKTyBaHH, cucreu 6a-:
AaHI4x' pospo6ra ra cyrpoBoAxeHHr. Teopia uopuaniiauii pe,rsui 7ntux 6az gauux.@ynxqionalrui 3aJlexHocri 4anux: Br43HaqeHH-{ Ta ocHosHi gracrueocri. MosaER-proaeJIIoBaHHt [peAMerHzx o6racrefi. ocnosHi noH rrrfl Ta s,racrusocri
cyrnocri, 3B'fl3Ky, arpulyra.

fli4rpuvrrca qiricuocri 4auux. Buru ra TuftLt qinicuocri, crpyr<rypni
nzuauiqHi ra cenaasra'IHi o6naeNeHur rli,ricnocri. lliarpzuxa qiricuocri npr,r s6oqxrexsiqHzx saco6in ra rporpaMHoro sa6esne.reHHr: pe3epBHe ronircsaH Hfl Ta
s iAH os,TeHHr, BeAeHHq, xypHzL.ry. Mexan i3M TpaH3aKrlifi .

Jlireparypa
1.

2.
PesHu'{eHxo B.A. opranisaqis 6asAaHr4x ra 3HaHb.- K.- BHV. 2006.
fgr?^ru_* f., IusopnaauifiHi clrcreMr{ ra 6asu ilaHux: Haa.ra,rrHrafi

uoci6uax, Kuin, 2019p. - 400 c.
3' Jan'L.Harrington, Relational Database Design and Implementation,

fourth edition, Cambridge,USA, 2016._ 935 p.

- 4' Biju Thomas, Bryla Bob oracle DBA Fundamentals I: Study Guide -San-Francisco: SYBEX Inc., 2012.
5' Bobrowski Steven ORACLET Server Administrator ,,s Guide - Ireland:

2012.
Prise Jason oracle Database r 0g SeL - McGraw-Hill/osbo me: 2014.

MOAEITOBAHH.fl TA ArrAJrr3 CT4CTEM

rlpe4uer reopii MoAerrroBaHHr. flpuuquna cr4creMHoro ni4xo4y B
MoAenloBanui. <Dopualr,uufi onl4c cl{creMr4. Buru nroAerefi Ta ocHoBH i eranu
MoAenroBaHHfl. Tranosi uareuarzqsi nro4e,ri. 3ala.ri Sopuani:auii Ta
arlfopr4rMisaqii cacreM (npoqecin). Knacusiraqix o6,errin MoAenloBaHHr:
6esnepepnni ra Aucrperni o6'exru; o6'errra 3 KoHueHTpoBaHr4Mr4 (oKil) Ta
posuo4i'reHl4Mrt (OPD [IapaMerpaMvI, rerepnaiuonaHi ra croxacruqsi o6,erru.
I4n'ronipnicuui't niaxia Ao MoAeJrIIoBaHHfl cvcreM. floHqrrq rrpo alporcnnraqirc,
iurepno-rrqirc, eKcrpa[oJlqlliro Ta ix 3acrocyBaHH, B MareMarr4rrHoMy
MoAeJlloBauui. <DopNraJlbHe orll4cyBaHus o6' exrin uo4elroBaHHfl . Eranz no6yAoara
ntoAe,refi. llpo6lenra a4ernaruocri. 3aco6u MoAeJrroBaHH, Ta Br4Au uogelefr.
@opn'ru npeAcraBneHH, MoAe tefi raix e:ae^aHe neperBopeHHr.

6.



Besnepepnui 4nuanaiuui czcrenaz (AC) ,K o6,exru MoAenroBaHHr.flzcrpe*ri 4raHauiuni cucreuH (Mc) rn o6'.*114 MoAenroBaHHr. BzsHa.reHu.[
AAC, npr4r(naAr{. Knaczsixaqix aac. lerepruinosaHi ra croxacruqui lJfc,cI4creMI4 MacoBoro o6c,ryronyBaHH{. @opnanrne orrr4cyB aHHfl {C: roronoriq,iepapxir ra Ael(oMnoszqia, MareMarr4rrHe orr4cyBaHH, sa pinuen iepapxii. Erana
no6yAonu AAC-uoaerefi. Bznaorz nAC ao .u.o6i, ix no4e-r*oBaHHs.

3acrocynauux uero4ie onrravrisaqii Anfl MoAeJ'rroBaHH, crlcreM.flocraHosxa 3a1aq onruMisaqii. Pisuoaz4u 3arav on.raui:auii. OnuMisauiq
napan'terpia, ontuuisarlir 4ocrynie Ta rexuiquzx Br,rMor. Vucersni Mero,r4onrr,ui:aqii. 3alaqi ninifinoro ,,porpaMyBaHH.s. Mero4u ix po3B,_f,3yB aHHfl.Mero4u 4nnaltiugoro [porpaMyBaHHq. 3aramsa 3ar,,a nerinifinororrpofpaMyBaHH.fl. K,racusirarlix uero4in neniuifiuoro rporpaMyBaHHr.
O4nonunaipui nrero4a ne,rinifiuoi onrauisaqii.

3aranrni IIpt4HIIt4rII'I ra sa4aui nnaHyBaHH, eKcrrepraN.reuris. flnauynauHrperpecifinzx eKclepl4Menrir, xpurepii olrr4MarTbuocri perpecifiurax nrauie.fllauyrauH, eKcrlepun'teHrin Ha Morenrx Ar.rHaMi.rHzx clrcreM. Mo4elroaaHHr
crarl'ItIHI'Ix r a guuawiqHl4x cl4creM na ocHos i Teoperr,Ixo - MHoxr,rHHoro n i4xo4y.

ocuosHi saAaqi roB' {3aHHi is excnepv MeHTanbHrrM MoreJrroBaHHrM c,{creMsa ocHoni inrepnanuHux raHux. llopinusrtsrtufr aHaris naero4ie MoAeJrroBaHH, Haocttosi croxacrl'IqHoro Ta iurepnamuoro uilxolin. Oco6nprsocri 3araq
crpyKrypHoi ra lapaMerpHrlHoi iaenru0iraqii uoAerefi guuauiuurrx ra crarr.rrrHrrx
cr'rcreM Ha ocsoni iurepoamuux AaHr{x. flrauyrauax iurepra.nsuzx
eKcn epr4Menrie. tlnce,rrui MeroArr iHrepoamHoro aua,r isy.
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