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PO3POBHUKH INTPOI'PAMMU:

Jluuka lean Audpiiioeuy — capanm oceimHvoi npocpamu, 0eKau
Gaxynememy npukiaoHoi MmamemamuKi, OOKmMop mexHiuHux Hayx, npogecop
bykacoe Makcum Muxaiinosuu — ooyenm Kageopu agmomamuxu i
VAPAGIIHHA 8 MEXHIUHUX CUCIEMAX, KAHOUOAM MeXHIYHUX HAVK, OOYeHMm
T'aspunko €szen Bonooumuposuu — npoghecop kagedpu agmomamuszayii
NPOEKMYBAHHS eHePeMUYHUX NPOYECI8 I CUCTeM MENI0eHePeemMUIHO20
Gaxyrememy, OOKMoOp MexHiuHUX HAYK, npogecop

Jlopozuii Apocnas KOpitioeuu, ooyenm xagedpu kagedpu asmomamuxu i
VAPAGNIHHA 8 MEXHIUHUX CUCINEMAX, KAHOUOAm MeXHIYHUX HAYK, npogecop
Kamin Ilagno KOpiiioguyu — ooyenm xageopu kageopu aemomamuxu i
VAPAGIIHHA 8 MEXHIUHUX CUCIEMAX, KAHOUOAm MeXHIYHUX HAYK, npogecop
Knumenko Ipuna Anamoniiena — npoghecop xageopu o6uucniosanbHol
MeXHIKU, OOKMOP MEXHIYHUX HAYK, OOYEHM

Hoesomapcokuii Anamonin Muxaiinosuy — npoghecop xageopu
00UUCTI0BAILHOT MEXHIKU, OOKMOP MEXHIYHUX HAYK, Npogecop

Onait Mukona Bonooumuposuyu — ooyenm xagpeopu npocpamno2o
3a6e3neuents KOMN TOMePHUX CUCmeM, KaHOUOAm MexXHIYHUX HAYK, OOYeHm
Ilaenoe Onekcanop Anamoniiioeuy — 6.0. 3as8idysaua Kagheopu
aA8MoMamu308anHux cucmem oopooOKu iHpopmayii ma ynpaenints, 00OKmop
MeXHIYHUX HaYK, npoghecop

Iapxomeii 1zop Pocmucnasosuu — 3a6i0ysay kageopu mexHiuHoi
KibepHemuKu, 00OKmMop MexHiuHux HayK, npogecop

Ponix Onekcandp leanosuu — 3asioysau xagheopu asmomamuxu i ynpagninHs
8 MEXHIYHUX CUCeMAX, OOKMOP MeXHIYHUX HAYK, npogecop

Cezeoa Ipuna Bacuniena — ooyenm xageopu agmomamuszayii npoexmyeanHs
eHepeemUuYHUX NPoYecis i cucmem menioeHepeemudHo2o Gakyibmeny,
KaHOUuoam eKoHOMIYHUX HAYK, OOYeHMm

Cmipenko Cepein I'puzoposuu — 3asioysau kaghedpu oouuco8arbHoi
MeXHIKU, OOKMOP MEXHIYHUX HAYK, Npogecop

Hlanoenko Onexcin Bikmopoeuu — doyenm xagedpu aemomamu3zayii
NPOEKMYBAHHS eHePeMUYHUX NPOYECI8 I CUCTeM MENLO0eHeP2eMUIHO20
Gaxynememy, KanoOuOam MexXHIYHUX HAYK




BCTYII

Hana [Iporpama mpusHaueHa s BCTYMHHMKIB HA HaBYAHHA Ui 3100yTTS
cTymeHsi JokTopa ¢inocodii 3a crnemianmpHicTIO 121 [mKeHepis mporpaMHOTro
3a0e3neueHHs iHpopmamii (ocBiTHS mporpama «lH)XKEHEpiss MPOrpaMHOTO
3a0e3MeUCHHS» ).

Metoro Ilporpamu € HamaHHA BCTymHUKaM iHQopmarii mOAO0 3MiICTy
HaBYAJILHOTO MaTtepiay, IepeBipKa 3HaHb 3 SKOTO BIOYBAEThCA Mijg yac (haxoBOTo
BCTYITHOTO BUMPOOYBAaHHS JIJIsl BCTYITy Ha HABYAHHS JJIsI 3100y TTA CTYIEHS JOKTOpa
dbizocodii 3a crerianpHicTIO 121 [HXeHepis mporpaMHoro 3ade3nedeHHs (OCBITHS
nporpama «IHXeHepist MPOrpaMHOro 3a0e3MCUCHHS).

daxoBe BCTylmHE BUIPOOYBaHHS Jisi BCTYIY Ha HaBYaHHS JUIsl 3100YTTS
CTyNEHs MaricTpa 3a creriainbHicTio 121 [HKeHepis mporpaMHOro 3a0e3rneueHHs
(ocBiTHs TIporpamMa «IHKeHepis MPOrpaMHOro 3a0e3MeUeHHs) CKIIATAEThCS 3 JIBOX
YaCTHUH: MMCbMOBOI BIJINOBI/II HA TPU MUTAHHS Ta CIIBOECIAM JUIsl yTOUHEHHS 3MICTY
MMMCHMOBOI BiamoBiAl. Ex3aMenariiauii OUIET MICTUTD 3 TUTAHHSL.

3MICT HaBYaJIBHOTO MaTepially, IepeBipKa 3HaHb 3 SIKOTO BiIOyBaeThCA Mijl
4ac (paxoBOTO BCTYIIHOTO BHIPOOYBaHHs, HaBemeHmi y posximi OCHOBHUU
BUKIJIA/I wiei [Tporpamu.

Jlis TmATOTOBKM A0 BHUMNPOOYBaHHS PEKOMEHJOBAHO BHKOPHUCTOBYBATH
HaBuaJbHy JjitepaTypy, HaBeneHy y posauti CIIMCOK JIITEPATYPU miei
IIporpamu.

TpuBanicts BunpoOyBanHs — 90 XBWIMH (1714 BIJIMOBI/II HA KOKHE 3 3 MUTaHb
HajaeThes mo 30 xBuianH). [Hhopmarlis 1110710 METOAMKY OIIHIOBAHHS HAaBEJCHA Y
posaini KPUTEPII OIIIHIOBAHHS.



OCHOBHUI BUKJIA T
1. MaTeMaTH4Hi OCHOBH iH:KeHepii IPOrpaMHOro 3ade3ne4eHHs

Matematnuni ocHOBU Kpuntorpadii. THIN HE3BOPOTHHX MEPETBOPEHbB, iX
MOPIBHSJIbHA XapaKTEPUCTUKA Ta BUKOPUCTAHHS B alTOPUTMAaxX 3aXHCTYy
iHpopmariii. BukopucrtanHs ~ OylneBUX  MEpPETBOPEHb Ui 3ajad
kpunrorpadgiudoro 3axucty iHdopmariiii. KpunrorpadiuyHi BIaCTHBOCTI
OyJIeBUX MTEPETBOPCHbD.

ANTOpUTMH  TNOTOKOBOTrO IMGpyBaHHS JaHUX. Tunu TreHepaTopiB
NICEBJIOBUIIAIKOBUX JBIHKOBHUX MOCIITOBHOCTEW. MeTOoAM OIIHKH iX SKOCTI.
Meronau 310My 3aXUCTY 3 BAKOPUCTAHHIM MOTOKOBOTO IM(PYBaHHS.

Kpunrorpadiuni anroputmu cumerpuyHoro mudpyBanHsi. CTpykTypu
QITOPUTMIB CUMETPUYHOro MmM@pyBaHHs. JudepeHuiiiHuii Ta TiHIAHUN
KpUIITOAHAMTI3.

Xew-aNropuTMl 1 iX BHUKOPUCTAHHA [UIsl KPUOTOrpaiyHOrO 3axUCTy
IUTICHOCTI Ta aBTEHTUYHOCTI €JIEKTPOHHUX TOKYMEHTIB. CTPYKTypH Xelll-
ITOPUTMIB Ta METOJIH iX 3JI0MY.

MexaHi3MH KpUNTOrpadiqHOro 3aXMUCTy HA OCHOBI TEOpIi YKCeNl. AJITOpPUTM
RSA. T'enepauiga kimouiB aaroputmy. MeToau 3j70My KpUNTOTpadiuHOIo
3aXMCTy 3 BUKOPUCTAaHHSAM aHaNi3y JIUHAMIKM TapameTpiB TEXHIYHOI
peanizarii.

Meroau opranizailii OOYHCICHHS MOIYJSPHOTO EKCIOHEHIIOBAaHHS TMpU
peanizaiii kpunTorpagiyHUX aJITOPUTMIB 3 BIAKPUTUM KITtoueM. TeXHOJIOTis
MonTromepi Ta BUKOPUCTaHHS nepeaoouuncienb. OOUnCIeHHS MOIYISPHOT
€KCIIOHEHTH 3 3aXUCTOM BiJl aHATI3Y JMHAMIKU CIIOKUBAHHS MOTY>KHOCTI.

Hudposuii mianuc. AaroputMu “oro popMyBaHHs Ta nepeBipku. Meroau
M1IAPOOKH HUPPOBOTO MIAMUCY.

Meronu Ta KpunrorpadiuHi MeXaHI3MHU 1AeHTH}IKaIli BIIJaICHUX
KOpUCTyBauiB. ATaku Ha cucTeMH iaeHTu(ikamnli. KoHuenuis HyIbOBHX
3HaHb MpHU 1AEHTU(IKALI] BiAJAJEHUX KOPUCTYBadiB Ta KpUITOrpadiyuHi
ANrOPUTMH i peaizarii.

[areprionsiiiss 1 HaOmwkeHHs  QyHKUIA. [HTEpHONMAUIMHUIA — TOJIHOM
Jlarpanxa.

10.be3nepepBHi BumaakoBi BeawuuHU. DYHKITISA MIUTBHOCTI WMOBIPHOCTI Ta 1l

BJIAcTUBOCTI. IMOBIpHICTh BIyUYeHHS HA 3aJlaHUH BiAPI30K.

11.JIuckpeTHi BUTMIQAKOBI BeluuuHu. Psn posnoainy auckperHoi CB. dynkiis

po3moaity, ii BrmactuBocTi 1 Tpadik. MMOBIpHICTH mMoOmMagaHHs  Ha
HaIliBIHTEPBAJL.



12.Hopmanehuii po3nozain. Kpusa [Nayca. @yHKIlis po3noaily HOPMaIbHOTO
3akoHy. [IpaBuo «Tprox cirmy».

13.dyHkLig ACKIIBKOX BHUMAAKOBHX BeNWYUH. Po3moninm cymu i A0OYTKY
HE3aJIeKHUX BHITAJKOBUX BEIMYMH. UMCIIOBI XapaKTEPUCTHKU BUITaKOBUX
BEJIMYMH: MaTeMaTHYHE CIO/IBaHHs, TUCTIEPCIs.

14 3aranpHi TIOJIOXKEHHS Ta OCHOBHI TOHATTS JOCHIIKEHHS OIEpallii.
Knacudikamiss excrpemanpbHux 3amad. OCHOBHI e€TamW  PO3B’sI3aHHSA
EKCTpEeMaJIbHUX 3a]1a4

15.TpancriopTHi 3ajadi JiHIAHOTO mporpamyBaHHs. I[locTaHoBKa, OCHOBHI
BJIACTUBOCTI TPAHCIIOPTHOI 3a/a4yi Ta METOAM 3HAXOPKCHHS TOYaTKOBOTO
0a3uCcHOTO po3B’sI3Ky. MeTo1 MOTEHINIaliB Ta YTOPChKUN METO/I.

16.Heninitne nporpamyBaHHs. [[BOicTiCTh B 3a/jadax ONTUMI3AIll Ta METOIU
3HAXO/)KCHHSI YMOBHHMX eKCTpemyMiB. KBajpaTuuHe mnporpaMmyBaHHS.
['eomeTpuyHe Ta 1poOOBO-JIIHIMHE MPOTPaMyBaHHS.

17.YucenpHl MeTOAU HENIHIWHOI onTuMizalii. I'pagieHTHI METOIU Ta METOIU
3MIHHOI MeTpuUKU. MeToa mpoekiii rpaiaieHta Po3zeHa, MeTos 3BEEHOTO
rpajiieHTa Ta MeToJ mTpaguux GyHKIiA. MiHiMI3alis HerTagkux (QyHKIIH.

18./lmramiuae  mporpamyBaHHsA. OCHOBHa  imes Ta  OCOOJMBOCTI
OOYHMCITIOBAIBHOTO METOAY JIMHAMIYHOTO TMporpamyBaHHsA. JluHamiuHe
MporpaMmyBaHHsl I 3ajad 3 JCKUIbKOMa OOMEXEHHSMHU Ta 3MIHHUMHU.
JluHami4H1 3a/1a4i yIIpaBJIiHHS 3aMlacaMiy Ta JUHAMIYHE TIPOrpaMyBaHHS IS
MapKOBCHKHUX IMPOIIECIB.

19.Cucremn macoBoro o6c¢cimyroByBaHHs. OCHOBHI TOHSTTS TEOpli MacoBOTO
obciyroByBaHHs. Mojienl Hapo[KeHHs 1 3arubenn Ta 3arajibHa MOCIb
CUCTEMHU MaCOBOTO OOCITYyTOBYBaHHS

20.Metoau onTrUMi3allii B 3a/1a4ax BEJIMKOI BUMIPHOCTI. MeTOoIn JeKOMITO3HIIIi.
Hexommnosuuist Kopnai-Jlinraka.

21.Enementu Teopii irop. OCHOBHI MOHATTS Ta BU3HA4YEHHS B 00JacTi Teopii
irop. Ilo3umiiini irpu. Teopema mnpo wmiHiMake Jx. ¢on Helimana.
3acTocyBaHHS JIHIKHOTO IPOrpaMyBaHHs JJIs PO3B’A3KIB MATPUYHUX 1TOP.

2. AJropuTMivyHi OCHOBH iHKeHepii MPorpaMHoro 3ade3nevyeHHs

1. YactkoBo pexypcuBHi (yHKiii. PexypcuBHi npenukatu. [IpumiTuBHO
peKypcuBHI QyHKIIII.

2. MapkoBchki miactaHoBKH. Hopmanbhi anroputmu Mapkosa. HopManbsHo
oOuucIroBaHl (PYHKIIT 1 TPUHITUI MiACTaHOBKK MapkoBa.

3. IlocranoBka 3aBnanHs kinacrepusaiii. @ynkiii Biacrani. Kpurepii sxocti
kiacrepu3aiii. AnroputMm K-cepennix ta moaudikarii.



4. ANropuTMHU MONIYKY HAaWKOPOTILIOTO NUIAXY. 3a7a4a Mpo HAMKOPOTII
HUIAXH 3 0HOro Bxoay. [lomryk nepeBa HaHKOPOTIIOTO HUIAXY. AJITOPUTM
HiiikcTpu.

5. 3anmaya npo HaWKOPOTIII NUTSIXU AJIs BCIX map. J[uHamiuHe mporpaMyBaHHS
JUISL 3HAXODKEHHST HAUKOPOTIIOro nusixy. AnroputMm droraa-Bopmenna.
Anroput™m J[>KOHCOHA.

6. dopmanizailisi MOCTAaHOBKH 3a/adi B MpocTopi cTaHiB. CTparerii ciimoro
noiyky. ITepaniii He nornubiaeHHs . OcoOIUBOCTI, IEpeBaru 1 HEJOMIKH X
cTpaTerii.

7. Ilpuxnagum cemanTuyHUX Mepex. Konuemntis. OCHOBHI MOHATTS, TEPMiHU,
nepeBary 1 Heloaiku gppeitmoBoi Mojeni. [Tpukian pperiMoBoi Moeri.

8. Jloriune nporpamyBanHs. dakTu, mpaBuia Ta MUTaHHS. Teopis JOTIYHOTO
IporpamyBaHHSI.

9. InTyiTHBHE BH3HAUEHHS aNTOPUTMY, BHUPINIYBaHICTh, OOYHMCIIIOBAHICTD,
nepepaxoBHiCcTh. CrIOCOOM MOJIaHHS aTOPUTMIB.

10.CyTHicTh Ta 0COOIUBOCTI OLIIHIOBaHHS CKJIAJHOCTI alroputMmiB. TeopeTndHi
OCHOBHU. Buay OI1HOK CKJIATHOCTI.

11.®dopmyBaHHs 3HAaHH HA OCHOBI MAIIMHHOTO HABYAHHA. [HIYKTHBHE HAaBYaHHS.
JlepeBa pillieHb.

12.]lnnamigyHe TmporpaMyBaHHS. 3arajibHa CcXeMa. YMOBH 3aCTOCYBAaHHS.
Peanizamis cxeMu JIMHAMIYHOIO HpOTrpamMyBaHHsS Ui 3aJad MHOKEHHS
MaTpHULlb

13.Kanibni anroputmu. 3arajibHa cxema. YMOBHU 3aCTOCYyBaHHA. TeOpeTHUHI
OCHOBHM KaJiOHUX anropuTmiB. JKamiOH1 anropuTMu Uit 3a7ad Mpo BHOIp
3as1BOK 1 pO3KJIaa, MoOy 108U KoAiB XadmeHa,

14 AnroputmMu  mapanenbHUX oOuMcieHb. Mojeni mnapaneIbHuX MAaIlllvH.
EdexruBHa napanensHa o0poodka npedikcis.

15.Mepexi 1 mpobiemMa BU3HAYEHHS! KICTSKOBOTO J€peBa MiHIMAaJIbHOI Baru.
AnroputM PRIM. Peanizaiiist 1 aHasi3 CKIaHOCTI aITOPUTMY.

16.Anroputmu  copTyBaHHS 1 momryky npanux. Knacudikamis. IlepeBarm i
Henoniku. Knacuuni («OynbOarika», BctaBkamu, lllema Tomio) 1 cywacHi
QIITOPUTMHU COPTYBaHHHI.

17.Anroputmu nomryky miapsaakiB. Anroputmu Padina-Kapna, Kayra-Mopica-
[Ipata, boepa-Mypa. Anroputmu ToNIyKy MiAPSAKIB HA OCHOBI CKIHYEHHX
aBTOMATIB.

18.ba3oBi cTpykTypu nanux. MacuBu. 3B’s3aH1 ciiCKU. CIIUCKHA CYMIKHOCTI.
Crexu, yepru. J[IBiiiKoBI JepeBa MOIIyKy. BumankoBi JBIMKOBI JepeBa
MOTITYKY.

19.Po3BHUTOK ysIBIEHb TPO CTPYKTYpPH JIaHUX. 3arajibHa XapakTEePHCTHKA

xenryBaHHs. Xem-QyHkiii. Binkputa anpecaitisi. OpraHizaliisi nepernoBHEHHS
6



JAHIIO)KKaMU. YepBOHO-UOpHI JepeBa: BU3HAYEHHS; ONepallii; OIIHKH;
3acTocyBaHHA. b-7iepeBa: BU3HaUEHHs; omepallii; OliHKH; 3aCTOCYBaHHS.

20.YTOYHEeHHS 1HTy1TI/IBHOFO BU3HAUYCHHS airoputMmy 3a 1 IOpUHTOM.
Po3p’si3yBani 1 He poO3B’A3yBaHI NpPEIUKATH, OOUYMCIIOBAIbHI 1 He
obuuncmoBanbHi PyHkIii. Teopema Uepua.

21.PexypcuBHi QyHKIIii. BusHaueHHs 1 B1aCTUBOCTI MPUMITUBHO-PEKYPCUBHHX,
YaCTKOBO-PEKYPCUBHUX 1 3aralbHO-PEKYPCUBHUX (QDYHKITIH.

22.PexypcuBHa OO4YMCIIOBaHICTh. PeKypcuBHA BHUpINIYBaHICTh, MPUMITHBHO-
PEKypCHMBHI MHOXXHHHU, PEKYpPCHBHI MHOXHWHH, YacTKOBO-PEKYpPCHBHI
MHOKHUHH. BIacTUBOCTI peKypCUBHUX 1 MPUMITHBHO-PEKYPCUBHUX MHOKHH.
PekypcuBHO-TIEpepax0BHI MHOKHHHU.

23.Teopis ckinaaHocTti. [IpoGraemu 1 KoyBaHHS, 00UHCITIOBATIbHA MOJIEh KIIACcH
P, NP. bazoBi moHsTTs Te€Opii 3BiAHOCTI, ciBBiAHOIIEHHS Ki1aciB P, NP 1 NP-
MOBHUX Mpo0JeM, 3BIaHICTh, Teopema Kyka. Enementu teopii NP-noBHOTH.
[IpoOnemMu 3-BUKOHYBAHICTh, «TPUBUMIPHE CHOJYYEHHS», «BEPIIUHHE
NOKpUTT», «Kitikay, po30uTTs, «['aMinbTOHIB UK, 1€papxid NP-noBHUX
npobsieM. Metonu noBeaeHHss NP-moBHOTH. 3arajibHa XapakTEpUCTHUKA
npuiiomiB 1oBefeHHs1 NP-TTOBHOTH, 3BYKE€HHS MPOOJIEMH, JIOKAJIbHA 3aMiHa,
noOyoBa KOMIIOHEHTIB, AHam3 mianpodiem. IIpobnemu 3 uucnoBumMu
napameTrpami 1 cuiibHa NP-noBHOTA.

24 .CxiHyeH1 aBTOMAaTH, iX aHaji3 1 CHHTE3. ABTOMATH 3 Mara3uHHOIO I1aM’ ATTIO.
Marmunu T ropusra 1 JiHIHHO-00MeXeH1 aBTOMaTH. ABTOMATH 1 TpaMaTUKH.

3. ApXiTeKTypa nmporpaMHoro 3ade3neyeHHsi

1. OcHOBHI MOHATTA MPOrPaMHOi 1HX)eHepii. OCHOBHI €Tany KUTTEBOTO IUKITY
MporpaMHUX cHucTeM. Bapiantu (Mojeni) >KUTTEBOrO LMKIY. 3arajbHa
XapaKTEpUCTHKA  €TaliB  KUTTEBOTO LUKIY MPOTPAMHUX  CHUCTEM.
XapakTepucTuka MoOJENed JKUTTEBOTO WUKIY MPOTPAMHOr0O MPOAYKTY:
KaCKajiHa, CIipaibHa, ITCPaTHBHA, IHKPEMEHTHa (IOIIAroBa), (opmaibHa,
IBU/KOTO IPOTOTUITYBAHHS. IX epeBaru, HeJ0J KK Ta BUKOPUCTAHHS,

2. Bu3HaueHHs Ta 3amadi aHajizy BHMOT JIO TPOTPAMHOTO 3a0e3MeUeHHS.
Bumoru no npoaykty Ta mpoiecy. PyHKIIOHANbHI Ta He(YHKI[IOHAJIbHI
BHUMOTH. BUMOTH 3 KiJIbKICHOIO OIIHKOK. CHCTEMHI Ta pOorpaMHi BUMOTH.
Moneni npoiiecy BU3HAUE€HHS BUMOT J0 MPOTpamMHOro 3adesnedeHHs. Tunu
YYaCHHKIB TIpoIlecy Ta ix posb. Jlkeperma BUMOT Ta TEXHIKM OTPUMAHHS
BHUMOT.

3. CtpykTypa Ta apxIiTEeKTypa MpOrpamMHOro 3a0e3neueHHs. ApPXITEKTypHI
TOYKHU 30pYy Ta NPEJCTABICHHA. XapaKTEpUCTHUKA apXITEKTyp MPOrpaMHUX
npoaykTiB. [IoHATTS 1m1aONOHIB NpPOEKTyBaHHA, (PpeMBOpPKHU. 3arajbHi
KOHIIETLIi MPOEeKTYBaHHs MporpaMHoOro 3ade3neuenns. Konuenuii ta mpouec
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MIPOCKTYBAHHS MPOrPAMHOTO 3a0e3nedyeHHs. 3arajbHi MPUHIMIHN (TEXHIKH)
MPOCKTYBaHHS.

4. dynpaMeHTaNbHI NHTAaHHS Ta TMPOOJIEMH TPOCKTYBAaHHS IPOrPaMHOTO
3abe3neuyeHHs. [lapanenizm Ta epexkTuBHa 00poOKa MPOrpaMHUX MPOIECIB.
Kontpons Ta 06pobka momiit. Po3moain kommoreHTiB. OOpoOka moXuOOK Ta
BUKITIOYHUX CUTYyalliil. B3aeMoiisi cucTeMu 3 KOpUCTyBayaMu Ta 30€peKeHHS
TaHUX.

5. MopentoBaHHs y nporpaMHii iHxeHepii. OCHOBHI MPUHITUITN MOJCIIIOBAaHHS
nporpaMHuX cucteM. BiszyanbHe wMojemoBanHs Ta CASE-TexHoorti.
VYHidikoBana MmoBa mojentoBanas UML.

6. [lpuznauenns UML. Bunu giarpam UML. [liarpamu cTpyKTypu Ta Alarpamu
noBeAinku. CnpomieHa crtpareriss BukopuctanHs UML-niarpam  npu
MOJIEJIIOBaHH1 IPOTPAMHOT0 3a0€3MeYeHHS.

/. JliarpaMu TpeLie/IeHTIB Ta X BUKOPUCTaHHA. MoJentoBaHHSI KOHTEKCTY Ta
BUMOT JI0O HporpaMHoi cuctemu. lIpeneneHtu ta motoku nofid. Onwucu
noTokiB mnoxAid. I[loroku moxili Ta creHapii sIK THUOU W EK3EeMIUISPH.
Cneundikamis npeueAeHTiB. BukopucTaHHs cLEHapliB OpH IUIaHyBaHHI
Bepcii. 3B'SI3KM MK akTOpaMu Ta npeueneHtaMmu. OpraHizaiis npeneaeHTIB
(BITHOIIEHHS 3aJIE)KHOCTI, BKJIIOUEHHS Ta PO3IIMPEHHs). BiaHOIIEHHS
y3arajJbHeHHS JUIsl IPEIEACHTIB Ta aKTOPIB.

8. Peamizariiss mpeneseHTIB Ta BUKOPUCTaHHS JlarpaMm IOCIITOBHOCTEH.
[TobynoBa pmiarpam MOCHIAOBHOCTI. JlBoeTamHe po3poOJIeHHS Jiarpam
NOCJIiIOBHOCTEH. [{iarpamu ciiBpoOITHUIITBA.

9. V3romxkenicth (IUTiCHICTH) Mopenel. Buspinenns kiaciB. Knacu eramy
aHamizy: mnpuxopionsi (boundary) abo iHTepdelicHI Kiacu; KIacu-
cyTHocTi(entity); ympasisitodi (control) kimacu (kimacu-menemxepu). Kiacu
eTamy MPOCKTyBaHHSI.

10.BigHomeHHss Mik kjacamMu  (y3araJlbHGHHsI, 3aJeKHICTh, acOIliallis,
arperarisi, KOMIIO3HULis) Ta iX BUsABJIEHHA. [[poekTyBaHHS KJaciB, BIIHOUIEHb
MiX Kki1acamu. [TakeTyBaHHS KJ1aciB.

11.Knacudikanis mnaTtepHiB: MNOPOKYIOUl TaTEepHU (MATEpHU MPOLECY
CTBOpPEHHSI 00'€KTiB); CTPYKTypHI marepHud (0 IPYHTYIOTbCA Ha
KOMITO3UILIISIX — CTPYKTYpHUX OO0'€IHAHHSX O0'€KTIB YM KIACIB); MATEPHU
MOBEIHKH (III0 XapaKTEPU3YIOTHCS B3a€EMOJIIEI0 00'€KTIB M1k CO0010).

12.YcnaakyBanus Ta komno3uilii. [Ipoctip nmarepHiB npoektyBanHs. [Ipukmanu
natepHiB. Kogorenepartist (1HKEHIPIHT) Ta peIHKEHIPIHT.

13.Crtparerii Ta MeTOAM MPOCKTYBAHHS MPOTPAMHOTO 3a0e3MeUeHHs. 3araibHi
cTparerii. DOyHKIIOHATHHO-OPIEHTOBAHE Ta CTPYKTYpHE TMPOCKTYyBaHHS.
O06'ekTHO-Opi€HTOBaHE MPOEKTYBaHHA. [IpoeKkTyBaHHS Ha OCHOBI CTPYKTYp
nannx. KoMmoHeHTHe MPOEeKTYBaHHS.



14.bynoBa mporpaMu TpU BUKOPUCTAHHI MPOIEAYPHOro (IMIIEPAaTHUBHOTO)
nporpamyBaHHs.  [IpoOmemMu, 10 BHHHKAIOTh TP  BUKOPUCTaHHI
MIPOIIETyPHOTO MPOTPaMyBaHHS Ta X BUPIMICHHS BUKOPUCTAHHSAM 00’ €KTHO-
Op1EHTOBAHOTO MPOTPaMyBaHH.

15.XapakTepucTiKka CTPYKTYpHOTO MPOrpaMyBaHHS K METOJO0JIOTII po3poOKu
nporpaMHOro 3abesnedeHHs. ba3oBi KoHCTpykuii mporpamu. [loHSATTS
nignporpamu (mpouenypu abo ¢yskiii). Meron po3pobku nporpamu. Meta
Ta MPUHLIUIN MOJYJIBHOTO IIPOTPaMyBaHHS.

16.Metonosorii po3pobieHHs mporpamHoro 3adesneuenns Microsoft Solution
Framework, Rational Unified Process, Extreme Programming. 3aco0u
PO3p00OKH, 1110 6a3yIOThCS HA HUX.

17.Meta Ta 3amaul CyHnpoBOAYy MporpamMHOro 3abe3nedeHHs. EBosroriis
nporpamMHoro 3a0e3nedeHHsl Ta moTpeda y Horo cympoBoji. Karteropii ta
KJTFOUOBI1 MMUTAHHS CYITPOBOTY MPOTPAMHOTO 3a0€3TeUCHHS.

18.Metra Ta 3amaui YOpaBIiHHS MPOTPAMHUMH TPOCKTaMH. AHami3
3/11IIICHEHHOCTI MPOTPAMHOI0 MPOEKTY: TEXHIYHI, onepauiiiHi, (iHaHCOBI Ta
comianbHi acnekTu. IIponec OMIHKK Ta meperyisigy BUMOT 10 MPOTrPaMHOTO
3a0e3neueHHs. IlnmaHyBaHHS  mporpaMHOr0  HPOEKTY.  YIpaBIiHHSA
BUKOHAHHSIM IPOTrPAMHOTO MPOEKTY.

19.TloHATTS SIKOCTI TpOrpaMHOro 3a0e3meyueHHs. XapaKTepUCTUKa OCHOBHUX
KPUTEPIiB SKOCTI MPOTrpaMHOro npoaykry. OCHOBHI NPHUHLMIIM Ta 3ajadl
KEpPYBaHHs AKICTIO MPOTpaMHOro 3a0e3neyeHHs. XapaKTepUCTUKa Je(eKTIB
Ta METOJIU YIPABIIHHS SIKICTIO POrPAMHOTO 3a0€3MeYeHHS.

20.AHami3 SKOCTI Ta OI[IHIOBaHHS MPOTpamMHOTO TpoekTyBaHHsS. [lokasHukU
SIKOCT1 PO3POOKH IMPOTrpaMHOTO 3a0e3rnedeHHs. AHalli3 SKOCTI Ta TEXHIKU
OI[IHIOBaHHs. BuMipu B mpoeKTyBaHH1 MPOrpaMHOTo 3a0€3MeYeHHS.

21.OCHOBHI MPUHIMIN  KOHCTPYIOBaHHA TMPOTPAMHOrO  3a0€3MedeHH:
MIHIMI3aIlis CKJIaIHOCTI, OYIKYBaHHS 3MiH, KOHCTPYIOBAHHS 3 MOXJIMBICTIO
MEePEBIPKU, CTAHAAPTH KOHCTPYIOBAHHS.

22.3aranbHi ~ TPUHLIWANKA  KEPyBaHHA  KOHCTPYIOBAHHSM  MPOTPaAMHOTO
3a0e3neveHHs. [lnaHyBaHHs Ta  BHMIPIOBaHHA B  KOHCTPYIOBaHHI
mporpaMHoro 3a0esneyeHHs. MOBHM KOHCTPYIOBAHHS Ta IIPOrpaMHE
konayBaHHs. TecTyBaHHsS Ta SIKICTh KOHCTPYIOBaHHS. 3arajibHi acleKTH
ITOBTOPHOI'O BUKOPUCTaHHS.

23.IHCTpyMEHTH MPOTpaMHOT 1HXKEHEPIi: IHCTPYMEHTH JIJis1 pOOOTH 3 BUMOTAMH,
IHCTpYMEHTH  JJii  TNPOEKTYBaHHS, 1HCTPYMEHTH  KOHCTPYIOBaHHS,
IHCTPYMEHTH  TECTYBaHHs, IHCTPYMEHTH CYINPOBOJY, I1HCTPYMEHTH
KOH(]IrypariitHoro KepyBaHHs Ta KEPYBaHHS 1HKEHEPHOIO JISTHHICTIO.

24 Metonu miporpamMHoi iHxkeHepii. EBpuctuuni merogun. dopmanbHi METOJIH.
MeToau MpOTOTUITYBaHHS.



25.Texnonoris HTMLS Web Components npuuuHM 1i BHUHUKHEHHS.

[TocranoBka 3aBAaHb 1 COCOOM 1X BHPILICHHS 3@ JOMOMOIOI0 TEXHOJOTIT
HTML5 Web Components.

26.1Tpo6reMa KOHGIIKTIB CTUIIB MijA Yac po3poOku iHTepdeiCy KOpUCTyBaya y
MepexxeBoMy nporpamyBanHi. Bukopucranus Shadow DOM yist BupinieHHS
1i€i mpoOIemMu.

27.Cenextopu CSS mns copomieHHs odOpMIICHHS TpadiqHUX EJIEMEHTIB.
Cnoco6u 06’ennanns JavaScript, HTML u CSS xoay y ouH JOKYMEHT.

28.CydacHi TexHOJOrli g po3poOKu BeO-I0AaTKIB, IO IOOY/IOBaHI Ha
texHoJorii (marepHy) MVC. IlpuBectu mnpukiaj akTyaJlbHOI TEXHOJIOTII,
MOKa3aTH Ha TPUKIAAl apXiTeKTypH, MOBH IO BHUKOPHCTOBYIOTHCS.
Peanizariis mapipyTurzaiiii, 30BHITHBOTO BUTJISTY, MOJEII 1 KOHTpoJIepa.

29.TectyBaHHs IporpaMHOro 3ade3nedyeHHsa. @yHaaMeHTalIbHI OJI0KEHHS [IPO
tectyBanHa [I3. TepmiHonoris Ta KIIOYOBI NUTaHHSA TECTYBaHHA
MPOTPAMHOTO 3a0€3MEeUeHHS. 3B'SI30K TECTYBaHHS 3 IHIIUMHU BHUIaAMU
JISUTBHOCTI MpoLEecy po3poOJiIeHHA MporpaMHOro 3ale3mnedeHHs. Mera Ta
P1BHI TECTYBaHHS.

30.TexHiku TecTyBaHHs Ta iX koMmOiHaIlis. Bumip pe3ynbrartiB TecTyBaHHs. PiBHI
tectyBanHa (SWEBOK. Guide V3.0). TecTyBaHHA HpOrpaMHOro
3a0e3neueHHs. Texuiku TtectyBaHHs [I3. TecrtyBaHHA mpOrpamMHOroO
3abe3neuenHs. Ouinka piBHs TectyBanHs [I13 (SWEBOK. Guide V3.0).
[HcTpyMeHTanbHI 3acO0M 1711 TECTyBaHHS MPOTrpamMHOro 3a0e3NeyeHHs.
[Ipouiec TecryBannus (SWEBOK. Guide V3.0).

4. MoBH Ta TEXHOJIOTii MpOrpaMmyBaHHs

1. Crpykrypa nporpam Ha MoBax mnporpamyBanHs Python, C/C++ abo Java.
[Ipocti Ta cknazeHi OMEPaTOpH, MPHUKIAJAXM BHUKOPUCTAHHS ONEPATOPIB.
[ToHSATTS KOHCTAaHTH Ta 3MIHHOI B MOBaxX NPOTPaMyBaHHS, MPUHIIUIINA
BUJIUJICHHS MaM’SIT1 JIJIs1 pO3MIIIIEHHS KOHCTAHT Ta 3MIHHUX. OToJIONIEHHS Ta
1HIL1aJ13a1isl KOHCTAHT 1 3MIHHUX y Mporpamax Ha MOBaX MpPOrpaMyBaHHS
Python, C/C++ ab6o Java. Ilpocti Tunu nanux. Po3minieHHs AaHUX Pi3HUX
THUIIIB B oniepaTuBHIN nam’aTi. [Ipyukiiaam oroioneHHs pi3HUX TUIIIB JaHUX Y
nporpamax Ha MoBax nporpamysanHs Python, C/C++ a6o Java. CymicHICTb
THUIIB Ta MPUBEJCHHS THUIIB JaHUX. TUINK JaHUX KopucTyBada. OTOOIIeHHS
Ta BUKOPHUCTAHHS TaKWX THITIB B MOBax mporpamyBanHsi Python, C/C++ abo
Java. Omepairii, BUpa3u Ta omepaTopu B MoBax mnporpamyBaHHs Python,
C/C++ abo Java. Omepariii mpuBIacHEHHsS Ta apu(pMETHUHI oreparti.
[Ipioputetnn omepariii. 3mina mpioputeTiB. [loHATTS THOOAaMBPHUX Ta
JIOKAJIbHUX 3MIHHHMX Ta MPHUKIAIU X BUKOPHUCTAHHS B MporpamMax Ha MOBax
Python, C/C++ a6o Java. CtaTuyHi Ta JUHAMIYHI 3MIHHI.
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Jloriuni omepanii Ta yMOBHI oOmnepaTopu. AJNTOpPUTMIYHA CTPYKTypa
posramykeHHs. BuOip 13 aBox anpTepHatuB. biIoK cxemu CTPYKTYp
posrany>keHHs. BkiiaeHicTh KOHCTPYKIIiK BUOODY.

AAroput™MiyHi KOHCTPYKIIii moBTOpeHHs. Tunu nukiiB. biok cxemu MUKITIB.
Oprani3ariis UKITIB.

[ousTTs QyHkil (miAnporpaMu) B MOBax MmporpaMmyBaHHs. OroJomeHHs Ta
BUKIIKK (pyHK1iH. Pexypcis ynkuiit. CtangapTHi nporeaypu ta GyHKIi.

[ToHATTS MacuBy Ta HOTO BIACTHBOCTI, iX OTOJIOMICHHS i BUKOPHUCTaHHS.
OnHoBUMIpHI Ta 6araToBUMIpHI MacuBHU. JIOCTYII 10 €JI€MEHTIB MAaCHUBY.

Psnku. Omnepaiii Haag cUMBOJIAaMHU Ta PSAKaMH B MOBax MpPOTrpaMyBaHHS
Python, C/C++ abGo Java. CrangaptHi npouenypu Ta (yHKIii 0O0poOKu
PAIKIB.

3anucu Ta CTPYKTYpH, iX OrOJOLIEHHS 1 BHUKOpUCTaHHA. J[loctynm 1o
KOMIIOHEHTIB Ta omepauii Haj 3amucamMu Ta cTpykrypamu. [loxigHl Tumnu
JAHUX.

OcHOBHI KOHIIENI[li 00'€KTHO-OPIEHTOBAHOI METOJIOJIOTIT MpOrpaMyBaHHS.
[Iporpamuna moxens 00’ekry. HaBeniTe mnpukiag MOpoOrpaMHOI  MOJEII
JOBUIBLHOTO 00'eKTy Ha MOB1 nporpamyBanHs Python, C++ a6o Java.

OronomeHHs kjaciB Ha MOBI mporpamyBaHHs Python, C++ abo Java.
KoHctpykTopu 1 nectpyktopu kinacy. IIpu3HaueHHS 1 OCHOBHI MpaBHIia
BUKOpHUCTaHHs. HaBeaiTh MpuUKIIaa OTOJIOMIEHHS JOBUIBHOIO KJacy Ta Horo
BUKOPHUCTAHHS B TEKCT1 MPOrpaM Ha MOBI ITPOTrpamMyBaHHS.

10.CtpykTypa mporpamu, 10 BUKOPUCTOBYE KJIACH, HA MOBI IPOrpamMyBaHHS

Python, C++ ab6o Java. HaBeniTe npukiaam.

11.0cob6nmuBocTi MOBM mporpamyBanHs Python, cuHTakcuc, Hanpsmu

BUKOPUCTAHHS, PO3MOBCIO/KEeHICTh. [IpuBecTn mpukiagm Koay 3
KOMEHTApSIMU.

12.0cobmmBocti  MoBu  mporpamyBanHs ~PHP, cuHTakcue, Hampsmu

BUKOPUCTAaHHSA, pPO3MOBCIO/UKEHICTh. IlpuBecTn mpukiagu Koay 3
KOMEHTapSIMH.

13.0cobmmBoCTi  MOBHM  TporpaMyBaHHS Java, CHHTaKkCuC, HampsMu

BUKOPHUCTaHHS, PO3IMOBCIO/UKEHICTh. [IpuBecTH mpukiaan Koay 3
KOMEHTAPSMHU.

14 TloHATTS 1HKANCYJALIT Ta 11 3acTOCYBaHHS B MOBaX MporpaMyBaHHs. Meroau

K1 OpraHi3yroTh 1HTepderici. HaBeniTh mpuKiIaan BU3HAYCHHS BIJIKPUTHUX
3aKPUTHUX TOJIIB 1 METOIIB KJIacy.

15.1TonsTTs cnaakyBaHHS Ta MOJIMOP(}I3MYy B 00'€KTHO-OPIEHTOBAaHUX MOBAX

nporpamyBaHHs. [IoHSATTS Ta npukiagu nepeBaHTaxxeHuXx GyHkiii. lepapxis
kiaciB. OMMHOYHE 1 MHOKUHHE CIIaJIKOEMCTBO.
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16.A0ctpakTHi kiacu. [IpusHaueHHss 1 BukopucTaHHs. HaBeniTe mpukian
abctpakTHOoro kmiacy. CrnemianpHi MeTonu kimaciB. llepeBaHTakeHHs
onepatopiB. [ToHsATTS apyxHIX GYyHKIH 1 KnaciB. OcoOIMBICTh AOCTYITY 10
3aKpUTUX TIONIB Kjacy. HaBemiTe mnpukiaad oprasizaimii JOCTymy [0
3aKPUTHX TIOJIB.

17.Oprani3zaiiss 0OMIHHUX omepariii 3 BUKOPUCTAHHAM O10J110TeKH KIAciB IS
BBEJICHHS - BUBeIeHHS. [[oHATTS ¢aiiny 1 MOTOKY, IPUKIAAH POOOTH 3 HUMHU.
MaHinyJisTopy MOTOKIB.

18.00po06isieHHs MporpaMHUX TOMUJIOK 3aco0aMH MOBH IIpOTrpaMyBaHHS.
AnroputMmiyHa KOHCTPYKIIis Tumy try catch.  [lpukimagu  BHKOpHCTaHHS
00pOOICHHS TTOMUJIOK POOOTH MPOTPAMHOTO OJIOKY.

19.1Tonsarts mabiaony yHkIii Ta kimacy. AOGCTpakTHI aaroputMmu. bibmoreka
crannaptHux 1maodnonis STL (Standard Template Library).

20.Komminaropu 1 inTeprperaropu. Onuc ix poOOTH Ta MOPIBHIHHS MepeBar i
HenouiKiB. OCHOBHI 3ajadyl, IO BUPIMIYIOTHCS KOMMOUIATOPOM. BXinmHI 1
BUXI1JHI (haiiiu, X JOTTYHUH 3MICT.

21.Ilonarts mpo pecypcu Komm 'roTepa. OmepariifHa cucTteMa sK Tporpama
yopaBiiHHS pecypcaMud. OCHOBHI 3aBJaHHsI YNPABIIHHA MNPOrPaMHUMHU
MPOLIECAMH, ONIEPATUBHOIO MAM'SITTIO 1 IPUCTPOSIMU BBEJEHHS - BUCHOBKY B
onepariiiHii CUCTeMI.

22.IlonsiTTt  OaraTto3ajauyHoi  omepariiiHoi  cuctemu.  Butuchsitoua
Oararo3agayHicTh. CxeMa BUTHCHAIOYOI 0araTo3aadHoCT] KBAaHTYBAHHIM 32
gacoM. YTpaBiiHHS nporiecaMu B 6ararozagauaux OC. OCHOBHI aJIrOPUTMH
yOpaBIiHHSA. YTPaBIiHHS ONEpPaTUBHOI MaM’ATTI0 B Oararosamaudiii OC.
OCHOBHI aJITOpUTMHU YIpaBiHHA. BipTyanpHa mnam’sTh. YTIpaBIiHHS
pecypcamu. MOHOIIOJIBHE Ta CIIUJIbBHE BUKOPUCTaHHA pecypciB. [loHSTTS
MojientoBaHHs pecypey. «Cmyminry. KpuTuuHi Cekilli B aCHUHXPOHHUX
nporecax ©Oararozagaunux OC. OCHOBHI aJIrOPUTMU CHHXPOHI3AIli.
3aBgaHHs  CUHXpOHI3alii mpoueciB. [IOHATTS KPUTUYHOrO  HIIAXY.
«3Mara"asm 1 «KITHYI».

23.0OcHOBHI MeTOIM oprasizaiii 30epiranHs (QaiiyiiB Ha 30BHINIHIX MPUCTPOSIX
npsiMoro Metony aoctymy. [IoHsaTTs 610,110T€UHOI, 1HAEKCHOI MOCIIIOBHOI 1
KJIACTEPHOI CTPYKTYPH.

24.Tunu 1ianoriB, MOPIBHSIBHI XapaKTEPUCTUKH JiajoriB. [ pynu KOpucTyBadiB
OC. OcHOBHI XapaKTepUCTUKH MiajoriB THUIy MEHIO Ta KomaHpaa. ['pymu
kopuctyBauiB OC.

25.0co6mmBocTi MOBH TiporpamyBaHHs C#, CHHTaKCHC, HAPSIMU BUKOPUCTAHHS,
PO3MOBCIOKEHICTh. [IpuBecTH mpuKIaan Koy 3 KOMEHTapsIMHU.

26.0cobmmBocTi  MoBM — mporpamyBanHs ~C++, CHHTaKcucC, HampsiMu
BUKOPUCTAHHS, PO3MOBCIOKCHICTh. [IpuBecTH TpuKiIagd Koay 3
KOMEHTapsIMHU.
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27.0cobsmBoCTI MOBH porpamyBaHHs C, CHHTaKCUC, HAIPSIMU BUKOPUCTAHHS,
PO3MOBCIOIKEHICTh. [IpuBecTH NpuKIagn KOy 3 KOMEHTaPSIMH.

28.0cobmmBocTi MOBHM TporpamyBaHHs JavaScript, CHHTaKCUC, HaIpsIMH
BUKOPUCTAHHS, PO3MOBCIO/DKEHICTh. [IpuBecTH mpuKIagd Koay 3
KOMCHTaPSIMH.

29.Criocobu JocATrHEHHS HaAIMHOCTI mporpaMHOro 3abesmneueHHs. [IpuBecTu
MPaKTUYHI TPHUKIAJd 3 BUKOPUCTAHHAM 0a30BOi MOBH MpOrpaMyBaHHS.
[TonsarTs nmpo TectyBaHHs. HaBecTu mpocTuii NpuKiaa TeCTyBaHHS.

30.MeTonomoriss  po3poOKH MPOTrpaMHOro 3abe3medeHHs. TexXHOJIOTIYHuN
IIPOIIEC CTBOPEHHS MPOrPaMHOro 3ade3reueHHs. MoIeli KUTTEBOTO ITUKITY
pO3po0OKHU mporpamMHoro 3ade3nedeHHs. CTyneHyacTa 1 BOJ0CHaaHa MOJICIb.
[Tosscautn Ha npuknagi. [lepeBaru 1 Hepoiku Mojeni. CripaibHa MOJETb.
[Toscantn Ha npuxnaxi. IlepeBarm 1 Hemodiku Mojeni. ParioHanbHUI
yHi(ikoBaHu# nporec. [losicautu Ha npuknazi. [lepeBaru 1 HeTOMIKK MOJENI.
ExcrpemanpHe mporpamMmyBaHHS.

31.0cuoBu .NET. Crpykrypa mmardopmu .Net., Bepcii .Net. Ctpykrypa .Net
Framework, Bepcii .Net Framework. Bipryansna mammua CLR. CtpykTypa
Ta npuHOun podotu. 3aranbHa cucteMa tumiB CTS. [lepeTBopeHHs THUITIB.
VYnpasninus pecypcamu nam’sti B .Net. WPF ta XAML.

32.0cHoBHI cuHTakcu4Hi KOHCTpykKiii C#. PoGora 3 psakamu. PobGora 3
MacuBamu JaHux. Pobota 3 daitnamu ta qupextopiamu. Cepiasnizallis JTaHHX.

33.Cnocobu peanizamii npunmumiB OOIl y moBi C#. CyTHICTH 00’€KTHO-
opieHToBaHoro miaxomy no crtBopeHHs [I3. Knacu. Iukamcymsiis.
HacnigyBanns. I[lomimopdizm. Iarepdeiicu. AbctpakTtHi kimacu. Komexiii.
Heneratu. Ilomii. OOpoOka BHKIIOYHUX CHUTyalll Ta 1iX TeHepalis
KOPHUCTYBauEM.

34.111a6bmonn mpoextyBanHa. CtpykTypHi mabmnonu. [la6mon «Jlexopatop».
[Mabnon «KomnonyBaneHuk». Illabmon «Mict». [labraon «Apanrepy.
[Tabmon  «IIpuctocyBaneup». Illabmonu  «®Pacan», «3acTyMHUKY.
[TopomxyBanbhai mabdsonu. [ladnon «lIporotun». Ilabnon «OnuHak».
[Ta6mon «®abpuunuii metony. [1labion «AbGctpakTHa dadpuka». [11admon
«byniBenbHuky». IloBeminkoi mabnonu. [labnon «Crpareris». labnon
«labnonnuit Meronay. Illabion «Cnoctepirauy. Illabmon «JlaHIr0)K0K
06oB’s3kiBy. Illabmon «Komanma». Illabmon «llocepenauky». Illadmon
«IrepaTop».

5. 3acoOu cTBopeHHs iHGOpMALIIHUX CHCTEM

1. Hopmamizarisi 6a3 ganux. Ilepma i1 apyra Hopmanbhi dopmu. [loHsaTTs
HOopMaJtizalii 0a3u naHux. BukopucTaHHs MeTOLy HOpMalbHUX (HOPM s
onTUMi3alii CTPYKTypH BIJHOIIEHb. 3aJ€KHOCTI MDK aTpUOyTaMHu.
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BusiBnienns 3anexxHocteit Mk atpuOytamu. Kputepiit nepioi HopMaabHO1
(dopMu, MOHATTS Ta NPUKIIAIN MOBTOPIOBAHUX T'PYIl Ta CHOCOOY 1X yCYHEHHS.
Kputepiit  agpyroi HopmanbHOi  (GOpMH, TIOHATTA Ta MPUKIAIH
(GYHKIIIOHATBHOI 3alIe)KHOCTI aTpuOYTIB Ta BU3HAYHHKA (JETEPMIHAHTA).
KpuTepiii TpeThoi HOpMaNbHOT (POPMH, MOHATTS Ta MPUKIAANA TPAH3UTUBHOI
3aNeXHOCTI MK aTpuOyTamu BinHomeHHs. Kputepiii HopmanbHOI (hopmu
borica-Konna.

BusnadeHHss MOHATTS iHTepdeic KOpHCcTyBada, THIIH KOPUCTYBAIbKUX
iHTepdeiiciB. [IpuHuunu sikocti iHTepdeiiciB. TeHaeHIIT pO3BUTKY Cy4acHUX
BeO-1HTepdeiiciB. Kapkacu BeO-3acTOCYHKIB, 3ac00H iX cTBOpeHH:. KapkacHe
MoOJIeIOBaHHsl 1HTep(deiciB BebO-3acTocyHKiB.  MoBu Ta miardpopmu
CTBOPEHHS Be0-3aCTOCYHKIB Ta 1HTep(]eiiciB.

[ToHATTS «XMapHi OOYHUCIEHHS». XapaKTEPUCTUKU XMapHUX OOYMCIICHb.
MosimBocTi xMapHUX oOumciieHb. [lepeBarm Ta Henosiku. Knacugikamis
XMapHUX cepBiciB. Mojeni po3ropTaHHs 1HQPACTPYKTYpH XMapHHUX
oOuyuCIeHb, BHU3HAYECHHS KOXHOI 3 HHUX. Mogemn oOcIyroByBaHHs,
BU3HAYEHHS, CyYacH1 PillICHHS.

KoHkypeHTHI1 CUCTEMH. [Tapanemnizm. Mopemni KOHKYPEHTHOT'O
nporpamyBaHHs. Sharedmemory. Mogens 00MIHY MOBiIIOMJICHHSIMH.
[IpobGsiemu roHku 3a pecypcu (racecondition).

Posnomineni cuctemu. CunxpoHizamiss dYacy. AnroputM KpicriaHa.
Anroputm bepxumi. Tpanzakuis. [Tpunnunu ACID. Apxitekrypa MapReduce.

[HTENneKTYanbHI MeTOaM OOYMCIIOBAHHS ISl KiacTtepu3allii, Kiaacudikarii,
MOJICTFOBAHHS Ta IMTPOTHO3YBaHHS.

Cyuacni CVYBJl Ta iHTerpoBaHi CIy»XOW aHaji3y JaHUX, MOKIUBOCTI
iHTerpaii ciyx0 y xopropatuBHi iHopmariiiini cucremu. [loHaTTs 6asu
naHux Ta cucremu ynpasiinHs 0azamu mpanux (CYBI). [lonsTrs cyTHOCTI,
aTpuOyTy, 3B 43Ky Ta JOMEHY Ta iX LIIOCTpauis Ha JOBUIBHOMY MPUKIAII.
Hait6inpm nomupeni CYB/I.

[Ipobiema HaAIUIIKOBOTO AYOJIOBAaHHA Ta Y3TOJKCHHS  BBEJICHHS
nyOnboBaHUX JaHWX. Bumorn 10 BHOOpY 11€HTU(DIKATOPIB 3aIHUCIB.
AHOMaTii BCTaBKU, BUAAJICHHS Ta Moaudikaiii gaHux. [ToHATTS HiTICHOCTI
JTaHUX.

bazoBi Tinm 3B’s3kiB Mik gaHumMu. DopmyBaHHS 3B'S3KIB THUITIB "OJWH /10
omHoro", "omauH 10 OaraThox" Ta "0arato g0 Oararrox". Ilpukmanm naHux i3
TaKAUMH TUITAMH 3B’ I3K1B.

10.Enementn Mojeni CyTHICTh-3B’s130K. OcHOBHI Bu3HaueHHs ER-miarpam.

[Tpuknagu ER-giarpam 3 pi3HOMaHITHUMH TUIIAMH 3B’ SI3KiB.

11.MoBa 3amutiB g0 6a3 ganux SQL. OcobmuBOCTI 3aCTOCYBaHHS.

AJnbTepHAaTUBHI MOBM 3anmuTiB 70 0a3 gaHux. OcoOJHUBOCTI 3aCTOCYBaHHS.
Komanaun wmanimymsmii 13 TaOMUIAMH: KOMaHAAa JIOJaBaHHS CTOBIIIIB,
14



KOMaHJa MoJu(IKallli XapaKTepUCTUK CTOBMIIIB, KOMaH/1a IepeiMeHyBaHHs
Ta KOMaH]1a BUIaJICHHS CTOBIIIIB, KOMaHa BUAANCHHS Ta0mib. CHHTAKCHC
onepatopa SELECT. Ilpuknanu Bupa3y SQL, mo opranizye BUOIpKy IaHUX
13 1BOX TaOnuIpb /Ui neBHOro kputepito. Cuntakcuc omneparopi INSERT,
DELETE, UPDATE. Ilpuknagu Bupazie SQL, mo opranizytoTb BCTaBKY
HOBUX JaHWX, BHJAJCHHS Ta Moauikamiro JaHWUX, BIiAMOBIIHO.
Buxopuctanns Bknagenux miazanutiB B MoBi SQL. [Tpunuun poboTtu 3anuty
31 3B’si3aHUM migzanutoM. [Ipukman opraHizaiii 3amury 3 M1I3alUTOM.
Buxopucranuss HAVING B 3B’s3anux migzanurax. Oneparop o0’e€IHaHHA
UNION. IMpuniun poO0OTH 3anUTy NpyU BUKOPUCTaHH1 oniepaTtopy. [Ipukian
BukopuctanHs omnepatopa UNION. VYcynenns nyOmioBanHss B UNION.
Onmnepariii nmoegHaHHS TaOIUIb MUIIXOM MOCUJIAIBHOT ITICHOCTI. Pi3HOBUAM
Ta OpUHIMON poOoTu omeparopy o0’eananHs Tabmuup JOIN. INpuknagu
BukopuctanHa oneparopa JOIN. BukopuctanHss 1HIEKCYBaHHA Ta
PO3MUICHHST JUIsl ONTHMI3allii MPOAYKTUBHOCTI 0a3 manux. Ilpukian
aTpuOyTIB BITHOIIEHB, JIJIs SIKMX JOIIbHA 1HAEKCAIlls Ta MPUKIAJ BUpPA3y
SQL 15151 CTBOPEHHS 1HAEKCY.

12.Oprani3zanis JaHUX Ta 3arajibHi BiZOMOCTI po Moxaeni nanux. [lopiBHsibHA

XapaKTepUCTUKA PEJSIIAHOI Ta 00’ €KTHO-OPIEHTOBAHOI MOJENICH TaHMX.
[Tpuknagu CYB/I, 10 BUKOPUCTOBYIOTh Taki Mojell.MepexxeBi Ta iepapXidHi
Mojieni nanux. Pensmiiina moaens nanux. Cuctema 0a3 gaHux. 3a0e3neueHHs
HE3aJICKHOCTI JaHUX. ApPXITEKTypa CcUCTeMHU 0a3 JaHMX Ta ii pIBHI.
Apxitektypa "kiieHT-cepBep". CyTh pO3MNOJUICHOI OOpOOKM JaHUX B
KOMIT'FOTEPHUX CUCTEMAX Ta MepexkKax.

13.Cucremu ynpasmiaas 6azamu nanux (CYB/]). OcHoBHI 03Haku kinacudikarii

BukopuctanHa. O0'ekTHO-opieHTOBaHI CYB/]. O0'exkTn Ta 00'€KTHI KiIacH.
AJMIHICTpYBaHHSI JaHUX Ta aAMIHICTpyBaHHS 0a3 naHux. OCHOBHI eTanu
po3poOku 6a3u gaHux. [HpopmalifHO-I0r1YHa MOJEIh JaHUX MPEIMETHOI
00J1acTi Ta TEXHOJOTIA il po3poOKku. Bu3HaueHHs JOT1YHOT CTPYKTYpH 0a3u
TaHHX.

14 Knacu cydacHHX MpoliecopiB. 3arajibHi Ta BIAMIHHI PUCH MIKPOKOHTPOJIEPIB

Ta MPOLECOPIB 3arajibHOro 3actocyBaHHA. [loHATTS yOynoOBaHOI CHCTEMH.
[Tpuknaam apxiTEKTyp Cy4aCHUX MPOIIECOPIB.

15./latu Bu3HaueHHs TexHoJori1 [nTepHeTy peueit (InternetofThingth,1oT). Crek

TEXHOJIOT1, $SKI BUKOPHUCTOBYIOTHCA B pamkax |0T, HaBecTH mpUKIaaAn
cepaicis 10T.

16.3aranpHi MpUHIUTIK TIepeaadi ¢GailiB Ta MOBIIOMIICHb Yepe3 KOMIT I0TepHI

MepexKi, mepeBard MaKeTHOI Mepeaadi. XapaKTepUCTUKa PIBHIM MOl
B3aemozii Biakputux cucteM (Open System Interconnect - OSI), npuknaau
IPOTOKOJIIB Pi3HUX PIBHIB.
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17.®opmart MAC-anpecu, MOHSTTSI OJIHOITYHKTOBHUX (Unicast),
OaratomynkroBux (Multicast) Ta mmpokomoBHux (Broadcast) MAC-

aapecu. [Ipukianu BUKOPUCTAHHS MPOTOKOJAMHU KaJpIB 13 TAKUMH THUIIAMHU
MAC-anpec.

18.1ToHsTTs KOMI3ii MpU OpraHizaIlii KOJEKTUBHOTO JOCTYMY IO CEPEIOBHUIIA
nepenavi B Texnonorii Ethernet. AnroputM MeTo/1a KOJIEKTUBHOTO JOCTYITY
70 cepeau Tepedadi 3 PO3MIZHAHHSAM HECY4doi Ta BHUSBJICHHSIM KOJI3iH
(Carrier-Sense-Multiply-AccesswithCollisionDetection — CSMA/CD).

19.3aranpHa xapakTepucThka TexHojorii Ethernet. YcmaakoBani TexHoJoril
Fast Ethernet, Gigabit Ethernet i 10 Gigabit Ethernet, ix coiibHi pucH.

20.3arajpHa XapakTepHCTHKA IIPOTOKOJIIB MepekHOTo piBHs. Dopmat IP-anpecu
Ta IPUHIIKI BUAUICHHS 0J10KiB [P-aapec 3a kinacoBoro cxeMoro. Oco6uBi [P-
aZpecH Ta mpaBuiia iX BxkuBaHHA. [ImanyBanas [P-miagMepex 3a 101IoMOror
MAaCOK MIMEpEK.

21.BinoOpaxkenns [P-agpec Ha aapecu KaHAIBHOTO PIBHSA 3a JOMOMOTOIO
npotokosry ARP. Moaens po6otu ARP. BinoOpakeHHsI TOMEHHUX 1IMEH Ha
[P-anpecu, etanu npouecy BuzHadeHHs [P-agpecu 3a JOMEHHUM 1M’ SIM.

22.0cHoBHi 3a7a4i mpoTokory [P. @opMart 3arosioBky Ta XxapakTepUCTHKA MOJTIB,
110 BUPIITYIOTH 3ada4i [P.

23.Ilpunnunu mapmpyTtuzamii [P-makeriB y ckmamgeHiii mMepexi, CTpyKTypa
TaOJUIB MapLIPyTU3aLli Ta KOMAaHIU 3aJaBaHHs CTATUYHOTO MapUIPYTy 10
MEPEK.

24.T1porokonu auHamiyHOi Mapmpytusailli. [[oHATTS, BU3HAYEHHS, OCHOBHI
ITOPUTMH POOOTH.

25.3aranpHa XapakTEPUCTHKAa Ta OCHOBHI 3a7adl MPOTOKOIY KOHTPOJIBHHX
noBigomsieHb [urepuery ICMP. Tunu mnosimomnens ICMP. Ilpuniunu
BukopuctanHus ICMP noBigomiieHs B yTuiiTax ping Ta traceroute.

26.3ama4i pOTOKOJNIB TpaHcmopTHOro piBHS [lopiBHsUIBHA XapakTepHUCTHKA
npotokoniB TCP Ta UDP. IloHsATTS MOpPTIB Ta aapec COKETIB, PO3MOJLI
HOMepiB mopTiB. HoMepu mopTiB mOmyJsipHUX MNPOTOKOJIIB MPUKIATHOTO
PiBHSL.

27 Ilpouenypu BCTaHOBJEHHS 3’€HAHHA, Mepefadl JaHUX Ta 3aBEpPILICHHS
3’equanHs nporokoigoMm TCP. Ilonst Ta mpamopili 3arojioBKiB MAaKeTiB, 110
BUKOPUCTOBYIOTHCS IPU LUX MPOLEAYPaX.

28.®opmar 3aronoBky TCP. BukoprcranHs moJiiB Ta IparnopIiiB s ITICHOT Ta
rapantoBaHoi mepenayi naHux. Croci®6 KepyBaHHS TOTOKOM JaHUX 32
JIOOMOToro "BikHa'".

29.ITonsTTs TenexkomyHikamin. CTpykTypa TepuTopiasibHOi Mepexi. [Ipukmanu
MPOTOKOJIIB Ta TEXHOJIOTIM TEPUTOPIaJbHUX MEpeX, IMOOYJOBaHUX Ha
KOMYyTaIlii BIpTyaJIbHUX KaHaJIIB Ta KOMYyTallli MaKeTiB/KOMIpPOK.
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30.3arpo3u iHpopMariiiHiid 6e3mneri kKoM TepHOI 00poOku gaHux. OCHOBHI
3amaul 3axucty iHQopMalii B KOMIT IOTEPHHX CHCTEMax Ta Mepexkax.
Opranizaniiidi, TeXHi4YHI Ta Kpunrorpadiudi 3aco0u 3axucTy iHGopMaIli.
3acobu oOMexeHHs JocTymy N0 iHdopMallii, BUKOPUCTaHHS OpaHIMayepiB
JUIA 3aXUCTY KOMITFOTEPHHUX MEPEXK BiJ] CpoO HECAHKI[IOHOBAHOTO JOCTYITY.

31.Komn'toTepHi BipycH, iX kiaacudikailis, ciocoOu po3MnOBCIOHKEHHS BIPYCIB.
MeToau BUSIBICHHS KOMIT FOTEPHUX BIPYCIB Ta 3aXUCTY BiJl HUX.

32. UITyyHuii iHTENEKT, TOHATTS, NPUHIUIHN, KJIach 3aaad, aJlrOpUTMHU.
MamvHHe HaBYaHHS, MOHATTS, NPHHIWIMN, KJIacH 3aJad, aJIrOPUTMHU.
Heiiponni mepexi, moaeni. Hapuanus 3 Buutenem ta 6e3. [ mnOoke HaB4aHHS
(Deep Learning).

33.XmapHi o0uuciaeHHs (OPUHIUINA MOOYJ0BH, OCOOJMBOCTI, IIepeBary,
HEIOMIKM, NPUKIAaU, NEPCIEeKTHBH PO3BUTKY). Mojenl po3ropTraHHs B
KOHTEKCTI XMapHHUX oOudHciieHb.Mojenl o0O0CIyroByBaHHS B KOHTEKCTI
XMapHUX OOYHMCIeHb. BipTyami3alis B KOHTEKCTI XMapHHX OOYHCIICHb.
Po3noxinena gaiinosa cucremMa B KOHTEKCTI XMapHUX 00YUCIeHb. TeHaeHli
PO3BUTKY posmnoaiieHux cucreM. [lpuknagum xmapHux cepsiciB Microsoft,
Google, Amazon. KBaHToB1 KOMI'tOTEPH.
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KPUTEPII OLITHIOBAHHSI

[Ipu BcTymi Ha TpeTii (OCBITHbO-HAYKOBWI{) PIBE€Hb BHINOI OCBITH IJIA
3M00YTTS HAYKOBOTO CTYICHS JOKTOp (imocodii BCTYMHHUM ICIUT CKIIATAETHCS 3
JIBOX YaCTHH: MMMCHMOBOI BIAMOBIII HA TPU MUTAHHS Ta CHIBOSCITU JIsl yTOYHEHHS
3MICTy MHUCHbMOBOI BinmoBiAi. Ex3amenamiiiHuii OileT MICTUTh TpPU TMHTaHHS.
BinmoBiae Ha mepiie Ta Jpyre NHTaHHsA Oulera oOuLiHIOETbea 3a 30-0anbHOIO
cucteMoro(Tabi. 1), a Ha TpeTe MUTaHHS OIIHIOETHCS 3a 40-0aIbHOIO MIKAJIOH0 (Ta0JI.
2).01iHKa, Ky BCTyITHHK OTPUMYE 3a BiIMOBIh HA KOKHE MMUTAHHS, BU3HAYAETHCS
3a CUCTEMOIO 0aJliB, MojaHoI0 HIbkde. KpuTepii olliHIOBaHHS HaBeIeHI B TaOIUIIAX
1 Ta 2.

Taomurg 1

bann XapaKTepUCTHKA BIITOBIJII

30 [ToBHa nmpaBuIbHA BIANOBIIb HA 3alIMTAHHS 3 BIAMOBIHUMHU
MOSICHEHHSIMH.

25-29 | BignoBiap mpaBwWiIbHA, aji€ HE 30BCIM TTOBHA.

19-24 BianoBiap B 1iioMy IpaBHIIbHA, aJI€ MICTUTh OKpeMi HETOYHOCTI.

12-18 Bianogiap B misioMy mpaBHIIbHA, aJIé MICTUTh HETOYHOCTI 200
BIIIIOBIIb> HEIIOBHA.

6-11 Bianoiap B oMy NpaBHiIbHA, aJIe€ MICTUTh CYTTEBI HETOUYHOCTI a00
BIJIIOB1/Ib CYTTEBO HEMOBHA.
1-5 BiamoBige MICTUTh CYTTEBI HOMUJIKH.
0 BinmoBigs Ha MUTaHHS BIJICYTHS.
Tabmuis 2
banu XapakTepUCTUKA BIIOBIII
40 IToBHa npaBUIBLHA BIATIOBIIH HA 3alIUTAHHS 3 BIATIOBITHUMH
MMOSICHEHHSIMU.

35-39 BiamoBine nmpaBWiIbHA, ajie HE 30BCIM TTOBHA.

28-34 Bignoias npaBuibHa, ajie HE MOBHA (BIJICYTHS OJ{HA MTO3UIIIs
BIIMOBII).

21-27 Bianoiae B miIoMy IpaBHIIbHA, aJI€ MICTUTh OKpEeMi HETOYHOCTI.

13-20 Bianogiae B misioMy mpaBHIIbHA, aJIe MICTUTh HETOYHOCTI 200
B1IIOBIIb HEIIOBHA.

6-12 BiamoBinp B miJIoMy MpaBuUIIbHA, aJi€ MICTUTh CYTTEBI HETOYHOCTI 200
BIJINOBIIb CYTTEBO HEMOBHA.
1-5 BianoBiab MiCTUTh CyTTEBI IOMUJIKH.
0 BianoBiab Ha NUTaHHS BiACYTHS.

banu 3a Bci Tpu nuTaHHs OL€Ty MiICYMOBYIOThCS (MakCMMaibHa MOXKJIMBA
KUTbKiCTh OamiB: 100 6amiB) 11X Cyma epeBOAUTHCS BIIMOBITHO 710 TA0JI. 3 B OIIIHKY
3a K00 «5», «4.5%», «4», «3.5», «3».

SIKIo BCTYHMHHUK Ha (paxoBOMY BCTYHMHOMY BUIIPOOYBaHHI OTPUMAaB OLIHKY
«HE3apaxoBaHO» a00 HE 3’SIBUBCS Ha BUMPOOYBaHHS 0€3 MOBAKHOI MPUYUHU, TO
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BBAXKA€THCS, 1110 BiH HE CKJIaB BCTYNHE BUIPOOYBAHHS, 1 10 MOAAJIBIIOI y4acTi B
KOHKYPCI HE 10Ty CKAa€ThCA.

Tabmuig 3
Ha6panuii 6an 3 haxy Ominka
95 -100 «5»
85-94 «4.5»
75— 84 «4»
65— 74 «3.5»
60 — 64 «3»
50-0 «HE3aJI0BIJILHOY

[lepecknaganHs (paxoBOro BCTYIMHOTO BUIIPOOYBAHHS 3 METOIO ITi/IBUILICHHS
OLIIHKY HE J03BOJIIETHCS.

BerynHuk Moke momaTH  amemsiio o0 pe3yJbTaTy  BIAMOBIIHOTO
(daxoBoro BCTymHOTO BHUIIPOOYBaHHS JIMIIE B JIEHb OTOJIOIICHHS pPE3yJIbTATIB
($haxoBOT0 BCTYIMHOT'O BUMPOOYBAHHS.
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