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3aTBepKyI0
[IpopekTop 3 HayKOBOI

IMPOI'PAMA

 BCTYNHOTO BUNPOGYBaHHS 10 aCMipaHTYpPH

III ocBiTHBO-HayKOBOrO piBHsI (PhD)

121 "Inkenepisi nporpamuoro 3abe3nevyenus''

HaHb 12 "Indopmauiiini Texnosorii"

Ma ""MartemaTH4He Ta nporpamMHe 3a0e3ne4eHHs
mna.rlbnnx MauuH i cucrem''

Cepriii 3UBIH




TTEPEJIMOBA

[Iporpama ponarkoBoro BerymHOro BUINPOOYBaHHSA JO acmipaHTypy 3i
cnenianbHocTi 121 imkeHepis nporpamuoro 3aGesneuens BHUKOPHUCTOBYETHCS JIJIS
BCTAHOBJICHHS NPODECIHOro piBHS BCTYMHHKIB, SIKi BCTYNAIOTh /10 acripaHTypH 3
IHWIOI rajy3i 3HaHb Ta BinoGpaxkae cyyacuuii cTan Ta aKTyasbHi HalpsIMU PO3BUTKY
IT-ranysi, siki HeoOXimHi 11 THX, XTO Mae GaaHHs IPOJOBXUTH HaBYaHHS B
acnipantypi. IIporpama po3paxoBaHa Ha BM3HAYEHHs (daxoBoro piBHs MiArOTOBKH
BCTYIIHHUKA, 3/IaTHICTh HOr0 MMCIIATH CHCTEMHO, TBOPYO, 3HAXOAUTH DilleHHS B
3aj1a4ax, sAKi CKIaHo GopMaizyroThes.

Honarkose BCcTynmHe BUNPOGYBaHHS [POBOAMTHCS YCHO-IIMCEMOBO  Tiepe
BCTYITHUM BUIIPOOYBaHHSM.

Ex3amenoBanuii Mae nokasaru Bucokwuii piBeHb TEOPETHYHOI Ta MpodeciiHoi
MiATOTOBJIEHOCT], 3HAHHS Cy4aCHHX KOHILENLiH B raiysi iHeHepil MpOrpamMHOro
3a0e3neyeHH s, IIMOOKEe pO3yMIiHHS OCHOBHHX pO3AlIiB, a TaKoX BMiHHS
BHKOPHCTOBYBATH CBOI 3HAHHS JUIS PO3B’3aHH AOCiIHUX Ta MPUKJIAIHAX 3aBIaHb.

B ocHoBy mnporpamu mnokmazmeni mnuTaHHS HaBYATBHHX JUCLHUIUTIH, SKi
nependayeHi MIaHOM MiArOTOBKH (axiBLiB 3a piBHAM BUIIOI OCBiTH "GakanaBp" Ta
"MmaricTp". '

OuiHIoBaHHA [OJATKOBUX BCTYITHHX BUNPOOYBaHb 3 cremiaabHOCTI 121
IH)KEHepis NpOrpaMHOro 3aGe3nedeHHs BiOyBa€TbCs 3a JBOGAIBHOIO MIKAJIOK:
"3apaxoBaH0" a6o "He 3apaxoBaHO".

Posnozin 6aniB, ski OTpEMYIOTE BCTYNHUKH:

® 60-100 BignmoBigae ouinui "3apaxoBano";
® 0-59 Biznosigae ouiHwLi "He 3apaxoBaHo".

MATEMATHUYHI OCHOBHU

Buwma maremaTtuka

Busnaunvku, #ii Hax MaTpULAMH, CHCTEMH JTiHIHHHX PIBHSIHB, Aii 3 BEKTOPaMH,
NIEPETBOPEHHS KOOPAMHAT, CKAJIIPHUM, BEKTOPHMUN Ta MilnaHuii NOoOyTKH BEKTOpIB,
PiBHAHHA JIiHi#, 3a1a4i PO MoBepXHi, NiHiT B MPOCTOPI Ta MOBEPXHi APYroro HOPSLIKY.
I'pannui dpynKuiii 32 BUSHAYCHHAM Ta 3 BAKOPHCTAHHSM NpaBHIa Jlonitans, rpanuni
nociiioBHocTel, audepenniroBanns GyHKuii, noxinui Ta nuepeHIiat  BHIHX
TOPSA/IKIB, 3aCTOCYBaHHS AU(PEPEHLIANLHOrO YHCIEHHS 110 AOCHILKeHHST DYHKIL,
noxizHi, Audepentiany Ta yacTuHHi noxixui Gyukuiil GaraTbox 3MiHHHX, opMyIa
Tetnopa nna posknagy Qynxuii, iHTerpyBanns QyHkuiii, HaGnwkene o6uMCTIeH s
BU3HAYEHUX IHTErpasis,

Auckperna maremarnka

[ToHATTA MHOKUHM, M IMHOXKHHMY, YHIBEpCyMy, IOPOXKHBOT MHOXKMHE. CHOco6H
nojanus MHOXKUH. TTousarrs Gyneany. Onepailii Haj MHOXKHHAMMU, 3akonu anreGpu
MHOXKHUH. TIOKpUTTS, pPO3GUTTS MHONMHK. Hexaprosuii 106yTok. Binnouenus.
Cnocobu mojanHs BigHoweHs. Biactusocti GinapHux BilHOWeHs. Bixpomenns
eKBIBAIEHTHOCTI. BinHowenus crpororo wactkoBoro nopsaxy. BixHomenns
HECTpOroro 4acTkoBoro nopsaky. MyHKUioHaNbHI BigHOWEeHHs. Tun Bi10OpaXkeHs.



IoryxHicte MuOXHH. OcHoBHi KoMGinaTopHi koHirypauii. Ilepecrasosry
PO3MilLeHHS, CIOJIy4YeHHs1 0Oe3 [IOBTOpEHb Ta 3 I[OBTOpeHHAMHU. Bliactuz
OiHomianbHuX KoediuientiB, Binom Heiotona. IToriomiatsia Teopema. Yuc
®ibonayyi. Jlinilini omHOpinHi Ta HeomHOpiAHI pekypenTHi cripsiaHowenHz. Ty
BHCJIOBJIIOBAHb Ta IHTEPNPETAllis BUCIOB/OBaHb. [IpaBuibHo 1106y 105451 Hopu 1y
3aKOHM JIOTIKH BUCTIOBIIOBaHb. Bysesi Bextopy 1a Gynesi dysxwuii. Jaxomn aireipy
Bynsi. Jigoicti dymkuii. IMpusuun msoictocti B anrebpi byas. [Iu wonxrusi
KOH'IOHKTMBHA HOpMalbHI (opmu. JIOCKOHANA W7 IOHKTHBHZ T2 J10CKOHZ
KOH’JOHKTUBHA HOpMaJTbHi Gpopmu. O3Hauenns rpada 1a pizHOEHM 11 rpadis. Cnocobu
nonanns rpadis. ITiarpadu Tta izomopdism rpadis. Onepauii #Hax
Mapiipyty, naHmiors, UHKIH. Ilpocti rpadu. BnactuBocti eifneposux
BractuBocti raminkroHoBux rpadiB. Merpuuni  xapaxTepuctiry
Hocnimkenns rpadis 3a nonomoroo mMatpuws. [L1ocki i naHapHi rpabu. OzHa4YeHH
Aepesa. OpienToBaHi rpadu i nepesa.

Teopis iimoBipHocrTi, iiMoBipHicHi npouecy Ta MaTemaTHyHa cTaTHCTHEA

Bunankosa noxis. Hemoxausa, pocrosipha, nportunexsa nogii. Kiacuuse
BU3HA4YCHHs HMOBIpHOCTI. AKkciomu Teopii #imosipHocTeir. Hecymicei noxii 1z
TIpaBUIIO ZI0/1aBaHHsI iMOBipHOCTe#. [ToBHa rpyna noziid. YMosna iiMoBipHicTs no1ii
Hesanexsi nozii. [TpaBuiio MHOKeHHS U4 He3anexHuX N0 Hesatexmicrs 1
TIOB’SI32HKX i3 HE3ANEKHUMH NOAIAMHU. [IPaBUIIO MHOKEHHS 1117 J0BITBHOT Ki1nro
HE3aJIeKHUX Mofii. dopmyna moBHOI imoBipHOCTI. ®opMyna baiieca. Bunazxosa
BelM4YHMHA. JIMCKPEeTHI Ta HelepepBHi BUNAAKOBI BEIWYMHU. 32KOH po3Mnoaity, paa
posnoziny. OyHKIIisi PO3MOALLY BUNAAKOBOI BeIW4YMHH, 1i BracTupocti. IllitnmicTs
PO3NOAiTYy HENMEepepBHOI BHNALKOBOI BeaMYMHHM. YMCIOBI XapaKTePUCTHUKH
BUIIAZIKOBUX  BEJMYWH. Marematnyne croxiBanHsa, MoMenTH, AHCTIepCis,
CepeHbOKBAIpaTUYHE BiIXUJIEHHS.

YuceabHi meToau

IIpsiMi MeToau pO3B'A3aHHA CHUCTEM IiHIMHHX PiBHSHB. Po3B'a3anHHs cucTem
JiHIHHUX PiBHAHB BEJNHKOI po3MmipHOCTi. UncenbHi MeToan PO3B'A3aHHA HeTiHIFHNX
piBHsHb. OOYUCIIEHHS BJIACHUX 3HAYEHb 1 BIACHUX BEKTOpiB Marpuui. Yncennue
Av(EpeHIiIoBaHHs Ta iHTerpyBaHHA OyHKUiid. Po3B's3amms 3anaui Kouws s
3BHYafHUX JW(EepeHLialbHUX piBHAHb. baraTokpokosi MmeTonu pO3B'A3aHHSA
AvdepenLianbHUX PiBHARD. MeToau iHTepronsuii byHkuiii. Anpokcumais GyHkuiii.
ExcTpanonsuis Ta HabnwkeHHs GyHKLIH.

OPTAHI3AIISA BA3 IAHUX I 3HAHb

Ba3un pannx

Cucremn 6a3 ganux. OCHOBHI MOHATTS i apxiTektypa Mozeni namux.
Pensuifina monens pamux. [lpoektyBamus 6a3  jaHmx. LinicHicts nanux.
Konuentyanbha, noriuna ta ¢isuuna Mozeni nanux 6a3u nauux. [ousrrs CYTHICTb,
atpubyTH, BITHOWIEHHSA MK CyTHOCTAMH. [loHATTS NOTEHUIHHOro, nepBHHHOrO Ta
30BHILIHBOrO Kimio4a. Hopmanisauis sigsowens. Teopis HOpMastizauii pensuiigo;
Moziesi 1aHnX. Mosu 3anutis. Mosa SQL. 3anutu. 3anuti 10 oxmiei a6o AEKiIbKOX
Tab/uilb. 3aNUTH 3 IPYMyBaHHAM JAaHuX. Arperatsi GyHkuii. Hasiramiiza 00pobka
JIaHHUX.



ApxiTekTypa 623 1auux.

Apxitektypa 6a3 aanux. OCHOBHi BIaCTHBOCTI KOHLENTYalbHOI MoJell
npeamerHoi obaacti (I10). Moy konuentyanssoro mMogemosanns [10. 308HIwHI
piBeHb NpeACTaBIeHHA AaHnX. OCHOBHI MOHATTA: 30BHILIHA MOJIE/Ib, 30BHILLHA CXeMa,
6a30Ba MOBa, MiZIMOBa iaHuX. DyHK1iT 20BHiWHE0T MOIeT] 1aHuX. BHYTpiwHIi piseHs
npejacraBieHHa JaHux. OCHOBHI NMOHATTA: BHYTDILIHA MOJeNb, BHYTPIIIHA CXeMa,
MOBa onucy 30epexeHHa Aanux. Oyukuii BHyTpimHEb0l Mozeni. Binzobpaxenns Mix
piBHAMH. BinoOpakeHHs KOHLENTYAIBHO-30BHILIHE, KOHLENTYATbHO-BHYTDILIHE.
Qynkuii BigoOpakeHb. Pone BigoGpaxens y miATpuMil HE3aIeKHOCTI JaHMX.
Cucrema ynpaeninas 6azamu aanux (CYB]I), dysxuii CYB]/l. BushauerHs Moieli
Aanux. KoMnoHeHTH Mojeni AaHuX: CTpYKTypa HaHMX, Omepallii Haa JaHuMH,

/ obmexeHHa uinicHocti. OCHOBHI TWUNM Mojened JaHWX: i€papXidHa, MepexeBa Ta
: penauifiHa. Immi Tunu Mmojenedl aaHMx: 00'€KTHO-OPIEHTOBaHa, IeIyKTHBHA,
Ppo3noineHa, IOBHOTEKCTOBA.

Peasiniiina Moaens 1anux.
PisHMIA MiXK BiJHOWIEHHAM B MaTeMaTHLi Ta DEeNALIAHMM BiIHOIICHHSM.
‘ Pensauiiina ctpykrypa aanux. OCHOBHI OHATTA: IOMEH, aTpUOYT, KOPTEXK, pellsliiiHe
) BiZIHOIIEHHA, K04, OOMEXKEeHHA LiTCHOCTI. Buai KI04YiB: MOKIHBHIA, MPOCTHIA,
CKJIaJIHUi, OCHOBHMH, 30BHIIIHINA. Buau obMexens 1minicHOCTI Mozaeni: oOMeKeHHS
YHIKaJIBHOTO KiIl04a, OOMEKEHHA OCHOBHOIrO K042, audepeHiliansHa LiTiCHICTh Ta
OOMEKEHHs 30BHIIHBOTO Kmo4a. Pensauifina amrebpa. KomyTaTHBHICTS,
acOUIaTUBHICTE Ta AUCTPUOYTHBHICTS GiHApHUX onepaitiif. MOXKIHBICTb BKJIAIEHHS Ta
3aMKHEHiCTb onepailiii anre6pu. Onepauii pensuiiisoi anrebpu: 06'e1HaHHs, NepeTHH,
pi3HMIIA, NpOeKiis, oOMexeHHs (cenekuis), 3'€AHaHHA, AineHHs. I[lpukiaau
BUKODHCTaHHA oOnepaliii pensAuiiHoi aireOpu. Te3nc MOBHOTH MOB pensALiiHOI
mozieni. OCHOBHI BJacCTHBOCTI oOnepamii pensuiiHOi anreGpu. ExpiBanenTHi
. NepeTBOpEHHs BHpa3iB pesiuiiHoi anredpu. OnTuMisallis BHKOHAHHS pesALiiHHX
 anreOpaiyHux BHpasiB. Penauiiini uucnenns. OyHkuil uucienss. Yucrnenss Ha
. KOpTeKax: BH3HAYCHHA MOBH DE/ALIAHOTO YMCIEHHS Ha KopTexax. Ilpukmamu
mc'mmu pensuifHoro HHCICHHA Ha KOPTexaX. YHCICHHS Ha I0MEHaX - OCHOBHI

Ilpoarryum 6a3 nanux.

Mertozonoris npoekTyBanns 6a3 nauux. JKHTTEBI LMK PO3po6KH cucTeM 6a3
E‘um! NpOEKTyBaHHA 06a3 JaHMX: PO3pOOKH cTparterii, aHanis npeaMeTHOI
1, KOHUENTYaIbHE MO/ICMTIOBAHHSA, IPOEKTYBAHHS CHCTeM §a3 1aHuX, po3pobka
Wm:. Teopis uopuamaanu pensuidHuX 6a3 nammx. Hemoniku
1130BaHM} pemmimlx BigHOmWeHb. DYHKUIOHATbHI 3a1eKHOCTI JaHUX:
i Ta OCHOBHI BaactuocTi. [lepwa, apyra Ta TpeTs HopmanbHi bopmu.
YH] mocn BH3HA4EHHs Ta OCHOBHI BIaCTHBOCTI. YeTBepTa HopManbHa

2KHOCTI 110 3'€/IHAHHIO Ta N'ATa HOpMasIbHa (bopua 3ajaya npoekTyBaHHs
mmpemmiuoi mozeni. OcHOBHI 3a1a4i BCiX eTamniB npoeKTyBaHHs.
c 51 6a3 naumx.
Mﬁw 0a3n NaHMX Ha eTanax CHCTEMHOro aHaisy,
mnuiiuynpamnm azamu nanux. Cknax i Gymkuii rpymu
mmcnoc'n nauux. OcHOBHI BU3HAYeHHs. Buau ta THnu
i9Hi Ta ceMaHTHYHI 00MeXeHHs LiTicCHOCT]. C'rpyl('ryplll

-

mcmcn- JIOMEHY, ULTICHICTD arpubyTa, wLidiCHICTD




BIJIHOWIEHHS, LUICHICTe 3B'A3Ky MiX BigHOweHHsMH. J(MHAMIYHI OOMEKeHHs
LiTICHOCTI: CHTyaTHBHI Ta omnepatuBHi. CeMaHTH4YHI OOMEKEHHs LiIICHOCTI.
ITinTprMKa LiTiCHOCTI MpH 3005X TeXHIYHKMX 3acO6iB Ta MPOrPaAMHOro 3abe3neyeHs:
pesepBHE KOIMiIOBaHHs Ta BiIHOBJICHHSI, BeJIeHHs, XKypHany. MexaHism TpansaKiiiii.

TEOPISA AJITOPUTMIB TA OBUUCJIOBAJIBHUX ITPOLIECIB

OcHOBH Teopii aJIrOPHTMIB Ta CTPYKTYPH JAHHX.

ITonstrst crpyktypu pgaHux. Kiacudikauis crpykryp ganux. Crocobu
NPeACTaBIeHHs NaHWX Ta iX peanizauis. [ToHATTS anroput™my Ta Horo BIacTUBOCTI,
Bepudikais anroputmy. [ToHATTA pekypcii Ta peKypcHBHOrO anroputMmy. IlomHsTis
AWHAMIYHOIO NpOrpaMyBaHHs. Buau Ta NpHKIajd AMHAMIYHOIO IPOTPAMYBaHHS.
[lonsarrs copryBanHus. Knacudikauis anmroputmis coprysBanns. Onuc Ta peasizaiiil
CJICMEHTApHHX AaJIrOPUTMIB COPTYBaHHS, AITOPUTMIB I[IBUIKOrO COPTYBaHHA T4
COPTYBaHHS 3JIUTTAM, MipaMiflaibHe COPTYBaHHS Ta aJIrOPUTMU IOPO3PSAJTHOIO
copryBaHHs. Ilomarrs momryky. Kiacudikaris anropurmiB nomyky. Omnuc Ta
NPUKJIaH aJINOPUTMIB ITOCIIJOBHOTO, GiHAPHOTr0, IHTEPIOALiMHOrO moimyKy. [Toiryk
Ha ocHOBi BST-zepeBa Ta mizxoau 1o peanizauii BST -nepesa. Metonu 6anancysamms
BST-nepesa. AnropurMu mOpO3pSAHOrO IOLIYKY: JBIHKOBE JIepeBO, JEPEeBO
uudposoro nomyky (DST-aepeBo) ta mepeBo TepHaproro nomyky (TST-zepeso).
ITonatTs amanisy anroputmiB. Omuc MeToly aHalli3y aJrOpPUTMIB: eMIipUYHHMII Ta
MarematnuHui. IlpoBeseHHs emmipu4yHOro aHanisy, npukiaa. [lposejenns
MareMaTuyHoro ananisy. Ilpuknan. ITonsrrs O-Horawii Ta 11 pi3HOBH M.

O064ucaI0BaJIbHI AJITOPHTMH.

Ilonsarrs MaremaTnyHoro anroputMy. Knacudikanis  maremaruunmx
airoput™iB. ['€HepaTOpH BHIIAJKOBUX 3HAYEHb: IOHSTTS, THIM, [PUKIA/N
3aCTOCYBaHHsA. AJITOPUTMH, IO 3aCTOCOBYIOTBCS B AITOPUTMIYHHUX reHeparopax
BUMAJKOBUX 3HAY€Hb. AJITOPUTMH BHPIMICHHS CHCTEMM JIiHIMHMX anrebpaiyHux
pisasinb (HBII-posknan). YrcenbHi MeToM Ta alropuT™u ix peanisaii: BupiiieHs
iHTerpaibHUX, JIHIHHUX anreOpaidHux Ta AudepeHIianbHuX piBHsHb. [ToHsTTH
inenTudixauii. IIpuknagy Bukoprucranus. Knacugikauis anmropurmis inentudiravii.
[lonsTrs peryinspHoro Bupasy. Peanmisauis Ta npuknaan sactocysanus. ITomsiTrs
aBromara, CKiH4eHoro asTomara. Knacudikaiis ckinuenux asromartis. CriocoGu
TNpEACTaBIeHHs Ta peaji3allii JAeTepMiHOBAHMX | HENETePMiHOBAHMX CKiHUEHMX
apromaris. [Tonsarrs komGinaropuku. Ipunuunu komGinaropuku. Tunm suGipok a ix
ob4ucierHs. AnroputMu GopmysanHs Beix KoMGiHawiil BUGIpok B 3anexnocti Bia
IXHBOTO THIly: PEeKYpCHBHI, 3a JiekcuKorpadiunmii nopsakom. Onuc ta npuksiajm
peanizauii KoMGiHATOPHUX AIrOPUTMIB.

OB’€EKTHO-OPIEHTOBAHUM AHAJII3 | IPOCKTYBAHHSI

3aranpni konuenuii 06’ckrno-opienToBanoro ananisy i NPOEKTYBAHHS
nporpaMmuux cucrem. O6’exTu Ta Kiaacu.

Crpyxryphuii Ta 06’€kTHO-OpieHTOBAHMH MIAXOAM /10 po3po6ky NporpamMHux
cucreM. IIpuniuny 06’ ekTHO-OpieHTOBAHOrO MiJXOAY: iHKancysswis, abcrpaxiis,
yenaJkyBaHHs: Ta noniMopgism. Ipuposa o6’exry. Cran, igenTrunicrs Ta nosesimka
06’extiB. Cneuudikanis o6miny naHumu Mix 06’ekramu y 06’ eKTHO-OpieHTOBAHI i




cucremi. CyTHICTb MOBiIOMIIeHHS, Horo cienudikaris. BugumicTs Mix 06’ ekTamu Ta
criocobu ii 3abesneuenns. Knac B mozensax ananisy i npoexryBanns. Crenudikariis
Knacy, artpuOyTiB Ta omepaniii. OGnacte nii Ta BHAMMICTB pecypciB Kiacy.
Busnavyenns atpuOyTiB i omepauiifi kiacy B MojensX aHai3y Ta MpPOEKTYBaHHS.
Cnenudikanis mociyr, ski HamaoTbCs KiacoMm. IlpusHayeHHs Ta 0cCOGIMBOCTI
iHTepdeliciB Ta abCTPaKTHUX KJIACiB.

BinnomenHs Mizk Ki1acamu Ta B3aeMojisi Mizk 06’ €kTaMH.

BinnomenHs acomianii Mix kimacamu. BiHapHa, peduekcuBHa Ta n-apHa
acouiauii. Crmenmdikanis BigHOmEHHs acowiamii. 3B’A30K Mik 00°€KTaMu fK
ekseMruisp acouiauii. Crenianbuuii Bua acowiauii: arperauis. Criocobu ¢izuaHOro
BMICTY YaCTHH B arperari: 3a 3Ha4eHHsM Ta NOCHJIaHHAM. [eHTHdiKallisg Bi IHOEHHS
arperauii mj 4yac 06’eKTHO-opieHTOBaHOrO aHaitisy. Ksanidikatop Ta kaidikosana
acouiauis. OcoGnuBocTi 3acrocyBaHHs KBajiikoBaHoi acomiawii. Kmac acouiariil.
Pexomenpanii mono BKITIOYEHHS KJIacy-acouianii 1o Moneni mpeaMeTHO! obOnacTi.
BinHomenHs y3araabHeHHs Mix Kinacamu. Oco6IMBOCTI IPOrpaMHUX MEXaHi3MiB, SKi
pealisyloTh  BiJHOIUEHHs y3arajbHEeHHsA. Y3arajJbHeHHS Ta  Kiacubikaiis.
BigHomenHs 3anexHocTi. 3aranbHa XapaKTepUCTMKa BHIIB 3aleKHOCTEH Ta
€JIEMEHTIB, MK SIKUMH iCHY€ BiJHOLIEHHS 3aJ€KHOCTI. BiZHOIIEHHS 3aleKHOCTI B
MOJIEJISIX aHaJli3y i IPOEKTYBAHHSI.

3acrocyBaHHs  00’€KTHO-ODi€HTOBAHOro MiAXOAY AJsi  aHAJIZY |
NPOEKTYBAHHS NPOrPAMHHX CHCTEM.

ITopiBHSHHS METOAIB 00’€KTHO-OPIEHTOBAHOrO aHajli3y Ta MPOEKTYBAHHS:
Objectory, OMT i metox Byya. OcHoBHI erany npouecy 06’€KTHO-OPi€HTOBAHOTO
aHaJli3y: BU3HAYEHHS OTOYEHHS CHCTEMH i po3po6Ka Mo/eleli 1i BUKOPHCTaHHs, aHai3
BUMOT Ta NpeAMeTHOI obnacTi, ifeHTrdikaris 06’ exTiB i k1acis npeaIMeTHOI 00J1acTi;
nobyaosa Mmozeni aHanmisy. OCHOBHI eramu mpouecy 00’€KTHO-OpPIEHTOBAHOTO
NPOEKTYBAHHS: IPOEKTYBaHHs apXiTEKTYpH CHCTEMH, 1oOynoBa alarpamMu Kjacis
MOJieNli NpPOEKTYBaHHs, NOJABaHHs omepauiii i aTpubyTis, TpacyBaHHs eneMeHTIB
MOJENi aHali3y B €NEMEHTH MOJENi NpPOEKTYBAHHS; 3aCTOCYBaHHS INaGIOHIB
IPOEKTYBAHHS.

Mosa UML ans npeacraBiieHHst 00’ €KTHHX Moeieii.

Ilpuznadenns MoBn UML. Cknanosi moBu UML: cyTHOCTI, BigHOmeHHS Ta
piarpamu. MexaHismu posumpenHs mMoBu UML. J[liarpamu UML s OIUCY
CTPYKTYPHHX AacCIIeKTiB CHCTeMM M 4Yac 00’€KTHO-OpPi€HTOBaHOrO aHamizy |
MPOEKTYBAHHS: marpaMH KJIaciB, MAKeTiB, MPeLEeIeHTIB. Hlarpamn UML nnst onucy
AMHAMIYHAX acrMeKTiB CHCTeMH MiJ 4ac 06’ eKTHO-OpiEHTOBAHOrO a”amizy i
NMPOEKTYBAHHS: AiarpaMu JisUIbHOCTI, CTaHy, MOCIIIOBHOCTI, Koonepattii.

ITH?KEHEPISI TIPOI'PAMHOI'O 3ABE3INEYEHH I

OcuoBui nousirrs imxeuepii‘ nporpamMmuoro 3aéesnevyennsi.

Ilporpamui npoayxru i cucremm. IH)KeHepm NPOrpaMHOro 3abe3neyeHHsl.
[Kenepis nporpaMHoOro 3abesneueHs, sk oHa i3 iHKeHePHUX ranyseii.

JKurreBuii unKa nporpamuoro 3aGesnevenns Ta iioro peanizauis.

Ipouecu. [Tpoaykru. Pecypen. [TocninosricTs nporuecis xuTresoro LUKITY.

Peimxkenepis.  PectpykrypyBanms. PCIIOK}’MGHT}’BaHHSI [TigBuIeHHS
e(eKTUBHOCTI MPOLECIB KUTTEBOTO LMKITY. 3arabHi 1miaxomu.



BumMiproBanHs y mporpamHoMy 3aGe3nedenHi. 3aranbHi nonoxerHs. Emmipuusi
METOAM y NporpamMHoMy 3abe3nedeHHi. Metpuku. BumiproBanbHi 3aco0u s
3aCTOCYBaHHs Y IIPOrpaMHOMY 3a0e3IeyeHHi.

Mozeni )KUTTEBOrO LUKITy MPOrpaMHOro 3adesnedenHs. Po3moain Mozereii Ha
TpYIH.

ApXIiTeKTypHe NPOEKTYBaHHs. 3araibHi NpuHuuny. Tunu apxirektyp. Metoau
MIPOEKTYBAHHS.

MonyneHe  mporpamyBaHHs.  OG6’€KTHO-Opi€HTOBaHe  IPOIPAMyBaHHI.
BepudikyBanus nporpamHoro 3aGesneuenHs. IlnanyBanHs — BepuGiKyBaHH:.
CratucTuyHuit aHami3 nporpam. JIuHaMiuHuUi aHaIi3 Iporpam.

Tecrysanns  mporpamuoro 3abesmevenHsi. CTpyKTypHe  TECTyBaHHS.
TectyBanns 6a3oBoro uuisixy. TecTyBaHHS yMOB.

CynpoBokeHHs porpaMHoro 3adesnedyeHHs. [Ipouecy cynpoBOIKEHHS.

JociPKeHHsT METOIONOTIYHIX OCHOB PO3pPOOKH POrpaMHOro 3a0e3MeyeHHs!.

MATEMATHYHE TA IPOTPAMHE 3ABE3IEYEHHSI
OBYUC/IIOBAHUX CUCTEM

MartemaTH4Hi MeTOAH.

Meroau cucTemHoro anamisy. Meroau Teopii omepawiii. Metoau Tteopii
NpUHHATTS pimeHb. barartokpuTepianbHui aHaii3, OGaraTOKpUTepialbHICTh, SIK
METOJMYHA | METOMOJIOriYHAa OCHOBAa BUPOOJIeHHs pilieHb. CTaTUCTUYHUI aHAali3
JJaHUX Ta BUABJICHHs 3HaHb y nanux. Kiactepuuii ananis. Meroau teopii HewiTKux
MHOHH JIJISl OITUCY CyO’€KTUBHOI HEBU3HAYEHOCTI.

IIporpamue 3a6e3ne4eHHs: 00YHCIIOBAJBHHX CHCTEM.

INpuknaane Ta CUCTEMHE NporpamHe 3abesrnedenns. CHCTeMH IporpaMyBaHHS:
KiIacudikais, ocHOBH MoOyA0BH Ta peaizauii. Onepauiiini cucremu: knacudikauis,
CTPYKTypa, AP0, KOHILEMNLis MPOLECiB Ta iX peanisawis. IHTenekTyanbHi cuctemu
MiATPUMKH NPUAHSATTS PillleHb, eKCIIEPTHI CUCTEMH Ta CUCTEMH i ATPUMKH PUIHSTTS!
pillieHb: CTPYKTypa, NPHU3HAYEHHS KOMIIOHEHT, crocobi oprauizanii 6a3 3uanb Ta
Npe/CTaBlIeHHs 3HaHb.
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