KJIACUYHUIN TIPUBATHUN YHIBEPCUTET

__3ATBEPKYIO

Pextop Kiacu4uHore npuBaTHOro yHiBepcHTeTY,
rojioBa pugm 1LHOT KOMicii
v/

OIr'APEHKO B.M.
P74 I e 2014 p.
INPOI'PAMA
¢axoBoro BUNpoOyBaHHs
8.05010301 IIporpamue 3a0e3ne4eHHs] CHCTEM
(uudp) (Ha3Ba CleLiaTBHOCTI )

OCBITHRO-KBaTi(pikaLiHU piBeHb —  MaricTp

3anopixks, 2014



3aTBepKEHO Ha 3aciaHHl kKadeapu CUCTEMHOTO aHaJlI3y Ta MPOrPaMHOI 1HXEHepil

npotoko Ne 8 Bin 12 motoro 2014 p.

3arBepKeHO Ha 3acinanHi Buenoi pagu [HctutyTy ynpasminHas npotokoia Ne 6 Bifg

20 motoro 2014 p.

VYxkmangaui: npod., 1.¢.-m.H. baxpymun B.€.
npod., k.¢.-mM.H. ['opbenko B.1.
no1l., K..-M.H. Komomoenp I'.I1.
Jo11., k.e.H. Harrox I.M.
no1r., K.¢.-M.H. [lIBsenp 10.0.



3MICT ITPOI'PAMU

I. IIOSACHIOBAJIBHA 3AIIMCKA

II. CTPYKTYPA ITPOI' PAMU

I11. KPUTEPII OLITHIOBAHH

IV. CIIMCOK PEKOMEHJIOBAHHOI JIITEPATYPU



I. HOACHIOBAJIBHA 3AIIMCKA

daxoBe BUIPOOYBaHHS I BCTymy 3a cnemiaisHicTIO 8.05010301 —
,JIporpamue 3abe3meueHHs] CUCTeM’’, OCBITHbO-KBaJi(hiKaIIifHOTO PIBHS — MAaricTp,
MPOBOAUTECA Yy (HOPMI YCHOTO €K3aMEHy, CHEIlaibHOI0 (PaxoBOIO aTecTaIlliHOO
KOMICI€I0, 10 CTBOPIOETHCA 3a HakKa3oM pekTopy KiacuyHoro mpuBaTHOrO
YHIBEPCUTETY, BINMOBIAHO 3 ,IlpaBunamu mpuitomy no KiacuyHoro mpuBaTHOTO
yHiBepcuteTy B 2014 poui” ta ,,IlonoxxeHHs mpo npuiiMaibHy KoMicito KiracuaHoro
PUBATHOTO YHIBEPCUTETY MJis MpOBeAeHHS (axoBUX BUIPOOYBaHb JJIA BCTYIy Ha
HaBYaHHS Ha 0a3i paHilie 37J00yTOro 0CBITHRO-KBaMi(iKaIlIfHOTO piBHA — OaKasaBp.

Metotro  (paxoBoro BCTYMHOTO BHUMNPOOYBaHHS € BHU3HAYEHHS  PIBHS
TEOPETUYHUX 3HAHb 1 MPAKTUYHUX HABUYOK IIONIYKAdiB MariCTEPChKOTO CTYIICHIO
3T1JTHO 3 BUMOTaMU KBai(iKaiiitHOI XapaKTepUCTUKH Ta MACHOPTY CIEIIaIbHOCTI, 32
pE3yNbTaTaMM SIKOT'O IPOBOJUTHCS KOHKYPCHUM B1JI0Ip MailOyTHIX MariCTpaHTIB.

[Iporpama mpoBeneHHs (axoBoro BUMPOOYBaHHS ISl CHEMIAIbHOCTI
8.05010301 — INporpamue 3a0e3MeUeHHS] CUCTEM, OCBITHHO-KBaTi(hiKAI[IHHOTO PIBHS
— MAricTp, OXOIUIIOE NPEIMETHE KOJO NUTaHb 13 OCHOB MPOTIPAaMHOI 1HXKEHepIi,
TEXHOJIOT1M MporpaMyBaHHs Ta 3aC001B CTBOPEHHS 1HHOPMAIIHHUX CHCTEM.

3a CBO€IO CTPYKTYPOIO 3MICT IIPOTPAMHU MOIIISIETHCS HA TaKl PO3IIIIN:

1. OCHOBH NPOTPaMHO] 1HXKXEHepii;
2. MOBH Ta TE€XHOJIOT1i TporpaMmyBaHHS;
3. 3ac00M CTBOPEHHS 1H(OPMAIIIHHUX CHCTEM.

[lutanHs, 1m0 BXOAATH JO TEM PO3ALUIIB, pO3TAIIOBaHI y JIOTIYHIM
MOCTIJOBHOCTI Ta BIAMOBIIAIOTH 3MICTY HABYAJIBHUX JUCITUIUIIH, 110 BUKJIAIAFOThCS
JUTSL CTYICHTIB KBasli(ikalliHOro piBHSA “OakanaBp” HanpsMKy miarotoku 6.050103
- “IIporpamHa iHxxeHepis’.

BianoBinb BCTymHUKA (IKCYIOTh MMMUCHMOBO 1]l 4aC BCTYMHOTO BUMPOOYBAaHHS
Ha apKymn YcHOi Biamosiai 31 mTamnoMm llpuitmanbHoi kowmicii. daxose
BUNIPOOYBAHHS TPOBOJAUTHCS 32 €K3aMEHAIITHUM O1I€TOM, [0 MICTHTh TP TMHUTAHHSA
3 ui€ei nporpamu. TpuBanicts paxoBoro BUNpoOyBaHHS 2 TOJUHHU.

Bumoru 10 miaAroTOBKM BCTYIMHUKA!



yBa)XHO 03HaloMuTHuCh 13 [Iporpamoro ¢paxoBoro BUMpoOyBaHHS;
HiATOTYBAaTUCh /10 BCTYHMHOrO ()axoBOTO BUIPOOYBAHHS 3a HABEACHUMHU Y
[Iporpami nuTaHHAMU;

MiArOTyBaTH HEOOX1HI IPUKIAAN KOMITIOTEPHOTO MPOTPAMHOTO KOJTY;

OTIpaIlOBaTH PEKOMEH/I0BaHY JIITEpaTypy.



II. CTPYKTYPA ITIPOT'PAMHU
PO3JILI 1
OCHOBMH [MPOI'PAMHOI IH)KEHEPII

1. OCHOBHI MOHATTS MporpamMHoi iHkeHepii. OCHOBHI €Tanu >KUTTEBOTO IUKITY
nporpaMHUX  cucTteM. Bapiantu  (Mozeni) JKUTTEBOTO  IUMKIY.  3arajibHa
XapaKTePUCTHKA €TaIliB KUTTEBOTO UKITY IPOTPAMHUX CHCTEM.

2. XapakTepucTuKa MOJENEeH IKUTTEBOTO I[HUKIY MPOTrpaMHOr0 MPOAYKTY:
KacKaJiHa, CIlipaJibHa, iITepaTHUBHA, IHKpEMEHTHA (ToIrarosa), ¢GopMaibHa, IIBUIKOTO
TIPOTOTUITYBAHHS. IX mepeBary, HeAOMiKH Ta BUKOPUCTAHHS.

3. BusnaueHHs Ta 3aa4i aHasi3y BUMOT JI0 MPOTpaMHOTO 3a0e3nedeHHs. Bumoru
70 IPOAYKTYy Ta mpouecy. OyHKIIOHANBHI Ta HEQYHKIIOHAIbHI BUMOTH. Bumoru 3
KUTBKICHOFO OITiHKOF0. CHCTEMHI Ta MPOTrpaMHi BUMOTH.

4. Mogeni nporecy BHU3HAYEHHS BUMOT JO NMPOrpamMHOro 3ade3meueHHs. Tumnu
YYaCHUKIB MpoOIIeCy Ta ixX posb. Jlkepena BUMOT Ta TEXHIKA OTPUMaHHS BUMOT.

5. CtpykTypa Ta apXiTeKTypa MporpaMHOro 3ade3neueHHs. APXITeKTypHI TOUKU
30py Ta TMpeAcTaBlIeHHS. XapaKTEepHCTHKAa apXiTeKTyp MPOTPaMHUX TPOIYKTIB.
[TonsTTs 1a0JI0HIB TPOEKTYBaHHS, GPEHMBOPKHU.

6. 3aranpH1 KOHIIEMIlT MPOEKTYBAaHHS MPOrpaMHOro 3abe3neueHHsa. Konmeniii ta
MPOIEC MPOCKTYBAHHS MPOTPaAaMHOI0 3a0e3NedeHHs. 3arajibHi NPUHIUIN (TEXHIKH)
MIPOCKTYBaHHSI.

7. @dyHIaMeHTalbHl MHUTAHHS Ta MPOOJEMU MPOEKTYBaHHS MPOTPAMHOTO
3a0e3neuenHs. [Tapanenizm Ta edekTriBHAa 00poOKa nporpaMHux npouecis. Kontposb
Ta 00poOka momid. Posmominm kommoneHTiB. OOpoOka MOXMOOK Ta BHUKIIOYHUX
cuTyaliil. BzaeMozis cucteMu 3 KOpUCTyBa4aMH Ta 30€pEKEHHS JaHUX.

8. MopnentoBanHsl y mporpamHiil iHxeHepii. OCHOBHI MPUHITUIIN MOJICITIOBAHHS
nporpamMHux cucteM. Bizyanbne monemtoBanHs Ta CASE-texnomorii. YHidikoBana
moBa MoxenroBanas UML.

Q. AHami3 SKOCTI Ta OIIHIOBaHHS TMPOTPAMHOTO MpoekTyBaHHA. [lokazHukwu

SAKOCTI PpO3pOOKHM TIporpaMHOro 3a0e3reueHHsl. AHali3 SKOCTI Ta TEXHIKH



OLIIHIOBaHHs. Bumipu B mpoeKTyBaHH1 IPOrpaMHOTo 3a0e3MeueHHs.

10. IIpusnauenns UML. Bugu miarpam UML. [liarpamu CTpyKTypu Ta Alarpamu
noBeAinku. Crpoiena crpaterisi Bukopuctanus UML-giarpaMm npu MojentoBaHHI
MPOTPaMHOT0 3a0€3MEUCHHS.

11. Jliarpamu TpeleeHTIB Ta iX BUKOpPUCTaHHSA. MoOJENIOBaHHS KOHTEKCTY Ta
BUMOI' JI0 TporpamHoi cuctemu. [IpeneneHTd Ta moToku mofid. Omnucu MOTOKIB
nomii. [ToToku o Ta crieHapii K THITH i eK3eMILUISPH.

12. Cneuudikamis mpeneneHTiB. BukopucTanHs cleHapiiB MNpu IUIaHyBaHHI
Bepciil. 3B'A3kM MK akTOopamMu Ta mpereaeHtamu. Oprasizamis OpeueaeHTIB
(BIIHOILIEHHS 3JIEKHOCTI, BKJIIOUEHHS Ta PO3LIMPEHHs ). BiIHOIIEHHS y3araabHEHHs
JUISL TIPEIEICHTIB Ta aKTOPIB.

13. Peamizamis TpemeneHTIiB Ta BUKOPUCTaHHS JliarpaM  ITOCIiJIOBHOCTEH.
[lobynoBa  miarpam  moCHiIOBHOCTI.  JIBoxeramHe  po3poOJieHHs — jJiarpam
MOCJIiIOBHOCTEH. Jliarpamu criiBpoOITHUIITBA.

14.  VYs3romxenicTh (LUTICHICTH) Mojeneld. BusiBnenns knaciB. Kiacu eramy
aHami3y: npuxkopjoHHi (boundary) abo iHTepdelicHI Kiacu; KJIacu-CyTHOCTI (entity);
ynpasisitodi (control) kiacu (kinacu-menemxepu). Kinacu eramy npoekTyBaHHS.

15. Bignomenns mix kinacamu (y3arajabHEHHS, 3aJICKHICTh, acOIliallis, arperaiis,
KOMITO3HUIIISI) Ta iX BUABICHHs. [IpoekTyBaHHS KJaciB, BIJHOIIEHb MIXK KJIaCAMH.
[TakeTyBaHHS KJaciB.

16.  Knacudikairist maTepHiB: MOPOKY0Yi TaTepHH (TTATEPHU MPOIECY CTBOPECHHS
00'€KTIB); CTPYKTYpHI MaTtepHU (L0 IPYHTYIOTHCS HA KOMIIO3MIISIX — CTPYKTYPHHUX
o0'eqHaHHAX OO0'€KTIB 4M KJIAcCiB); MaTE€pHU MOBEIIHKM (IO XapaKTepU3YIOThCS
B3a€EMOJII€I0 00'€KTIB MiJK CO00I0).

17.  VYcnagkyBanHs ta komnosuulii. [Ipoctip marepHiB npoekryBanus. [Ipukianu
natepHiB. Kogorenepartisi (1HKEHIPIHT) Ta peIHKEHIPIHT.

18. Crparerii Ta METOIM MPOCKTYBaHHS MPOTPAMHOTO 3a0e3medeHHs. 3araibHi
cTparerii. OYHKII0HAIBHO-OPIEHTOBAHE Ta CTPYKTYpHE MpOoeKTyBaHHS. O0'€eKTHO-
opieHTOBaHE TpoekTyBaHHs. [IpoekTyBaHHA Ha OCHOBI CTPYKTyp JaHHX.

Kommnonentue IMIPOCKTYBAaHH:.



19. bynmoBa mnporpamMu mnpu BUKOPHUCTAHHI MOPOLEAYPHOro (IMIEPATUBHOIO)
nporpamyBaHHs. [IpoGieMu, 10 BUHHUKAIOTH MPU BHUKOPUCTAHHI MPOIEAYPHOTO
nporpaMyBaHHsi Ta iX BHPIIMICEHHS BHUKOPUCTAHHAM 00 €KTHO-OPIEHTOBAHOIO
porpaMyBaHHSI.

20.  XapakTepucTHKa CTPYKTYPHOTO MpPOrpaMyBaHHS SIK METOJOJIOTIT PO3pOoOKU
nporpamMHoro 3ade3nedeHHs. ba3oBi kKoHCTpyKiii mporpamu. [IoHSATTS mignporpaMu
(mpouenypu abo ¢yukuii). Merox po3poOku mporpamu. MeTta Ta NPUHLUIHN
MOJYJIBHOTO TPOrpaMyBaHHs.

21.  TloHATTS SKOCTI MPOrPaMHOTO MPOAYKTY. XapakTEpUCTUKA OCHOBHUX
KpUTEPIiB AKOCTI MPOrPAMHOT0 POIYKTY.

22. Metononorii po3poOKku mporpamHOro 3adesmeueHHs  Microsoft Solution
Framework, Rational Unified Process, Extreme Programming. 3acobu po3po0ku, 1o
0a3yl0ThCs Ha HHUX.

23. Mera Ta 3amadi CympoBOJy MporpaMHOro 3a0esneueHHsa. EBosroris
MPOTrpaMHOro 3a0e3rnedeHHsl Ta moTpeda y Horo cympoBoxdi. Kareropii Ta Kit04oBi
NUTaHHS CYIPOBOAY NPOTPaMHOro 3a0e3MeUeHHS.

24.  Mera Ta 3a7a4i yOpaBIiHHSA TPOTPaMHUMH MTPOEKTaMU. AHaMI3 31HCHEHHOCT]
MPOrpaMHOTO TMPOEKTYy: TEXHIYHI, omepalliiitHi, (1HAaHCOBI Ta COLIaJbHI ACMEKTH.
[Tpouec omiHKK Ta meperyigay BUMOT 10 MporpaMmHoro 3abesneueHHs. [lnanyBanHs
MIPOrPaMHOTO MPOEKTY. YTPaBIiHHSI BUKOHAHHIM MPOTPAMHOTO TIPOEKTY.

25. TlonsaTTs sikocTi mporpaMHoro 3abe3nedyeHHs. OCHOBHI MPUHIMIHU Ta 3ajaadi
KEpyBaHHA SKICTIO IPOrpaMHOro 3a0e3NeueHHsA. XapaKTepucTuka JeeKTiB Ta
METO/M YIPaBIIHHS SKICTIO TPOrPAMHOTrO 3a0€3MeYEHHS.

26.  OcCHOBHI NPUHIMITA KOHCTPYIOBAHHS ITPOTPAMHOTO 3a0€3MeUeHHS: MiHIMI3aIlis
CKJIQHOCTI, O4iKYBaHHS 3MiH, KOHCTPYIOBAaHHS 3 MOKJIMBICTIO IIEPEBIPKHU, CTAaHAAPTH
KOHCTPYIOBaHHS.

27. 3aranpHl  NPUHIUNM  KEPYBAHHS  KOHCTPYIOBAHHSM  NPOTPaMHOIO
3a0esneyeHHs. [lmaHyBaHHS Ta BUMIpIOBaHHS B KOHCTPYIOBAaHHI MPOTPaMHOTO
3a0e3neyeHHs. MOBU KOHCTPYIOBaHHSI Ta TNPOTpaMHE KOAyBaHHs. TeCTyBaHHS Ta

SIKICTB KOHCTPYIOBAHHA. 3arajbHI acCIIeKTH ITOBTOPHOI'O BUKOPHUCTAHHA.



28. TepwmiHOJOris Ta KJIIOYOBI MUTAHHS TECTYBAaHHS MPOTPAMHOTO 3a0€3MEUYECHHS.
3B'I30K TECTYBaHHSA 3 IHIIMMH BHJAMU IISTIBHOCTI MPOLIECY PO3POOKH MPOTrPaMHOTO
3abe3rneueHHs. MeTa Ta piBHI TecTyBaHHs. TeXHIKM TECTyBaHHS Ta iX KOMOiHaIIis.
Bumip pe3yibTariB TECTyBaHHS.

29. IHCTpyMEHTH NMPOTpaMHOi 1HXXKEHEPii: IHCTPYMEHTH JjIsi poOOTH 3 BHUMOTAMH,
IHCTpYMEHTH JJIsl TPOEKTYBaHHsS, IHCTPYMEHTH KOHCTPYIOBaHHs, 1HCTPYMEHTH
TECTYBaHHS, IHCTPYMEHTH CYIIPOBOAY, IHCTPYMEHTH KOH(]IrypaliiHOTO KepyBaHHs
Ta KEPYBaHHS 1HXXCHEPHOIO JiSJIbHICTIO.

30. Meronu mporpamHoi iHxkeHepii. EBpuctuuni metogu. dopmanbHi METOAM.

Metoau npoTOTHITYBaHHS.



PO3JILI 2
MOBH TA TEXHOJIOT'Ti TIPOTPAMYBAHHS

1. Crpyktypa mporpaM Ha MoBax mporpamyBaHHs [lackams, C/C++ abo Java.
[Ipocti Ta ckinaneHi omMepaTopH, NMPUKIAAN BUKOPUCTAHHA omeparopiB. [loHATTs
KOHCTaHTH Ta 3MIHHOI B MOBax MpOrpaMyBaHHs, MPUHIIMIIK BUAUICHHS Ham’ STl JJis
pPO3MIIIIEHHsI KOHCTAaHT Ta 3MiHHUX. OTOJIOMICHHS Ta IHImiami3amis KOHCTAHT 1
3MIHHUX y TporpaMax Ha MoBax mporpamyBaHHs [lackanbs, C/C++ abo Java.

2. Ilpocti Tunm nanux. Po3aMilieHHs] 1aHUX PI3HUX THINB B OMEPATUBHIN mMaM’sITi.
[Tpuxmagu orosomeHHs pi3HUX TUIIB JAHUX Y MIPOrpaMax Ha MOBaxX MPOrpaMyBaHHS
ITackanps, C/C++ abo Java.

3.  CywMicHICTh THMNIB Ta NPHUBEACHHS TUIIB JAHMX. [WIK JTaHUX KOPHUCTyBaya.
OrononieHHs Ta BUKOPUCTaHHS TakuX THUIIIB B MoOBax IporpamyBaHHs [lackaib,
C/C++ abo Java.

4. Omepariii, Bupa3u Ta oneparopu B MoBax mporpamyBanHs Ilackans, C/C++ abo
Java. Omeparii mpuBiacHeHHs Ta apudmeTudHi omeparii. [Ipiopurern omepairiii.
3MiHa IPIOPUTETIB.

5. Jloriuni omepamii Ta yMOBHI oOmepaTopu. AJNTOPUTMIYHA CTPYKTypa
posranyxeHHsi. Bubip 13 n1Box anbTepHAaTHB. BIIOK CXeMH CTPYKTYp pO3TrayryKeHHS.
BknazneHicTb KOHCTPYKLI BUOODY.

6. AJTOpUTMIYHI KOHCTPYKIli MOBTOpeHHs. Tumu 1ukiiB. biok cxemu IUKIIIB.
Opranizaiiist IUKITIB.

7. Tlomsrrs ¢yHkuii (mamporpamMu) B MOBax HporpamyBaHHs. OrojiomeHHs Ta
BUKIHMK GyHKIINA. Pexypcis Gynkiii. CtangapTHi nporeaypu Ta QyHKITi.

8. [ToHsTTA TI00ANPHUX Ta JOKATBHUX 3MIHHUX Ta MPUKIAIN IX BUKOPUCTAHHS B
nporpamax Ha MoBax Ilackanbe, C/C++ a6o Java. CtaTuyHi Ta TUHAMIYHI 3MIiHHI.

9. IloHsaTTss MacuBy Ta HOro BIIACTHUBOCTI, IX OTOJIOIICHHS 1 BUKOPHCTaHHS.
OpHoBUMIpHI Ta OaraToBUMIpHI MacuBU. JloCcTyn 10 €J1€MEHTIB MacHUBY.

10.  Panku. Omeparmii Haj CUMBOJAMU Ta pPSAKAaMH B MOBax MpOrpaMyBaHHS

[Tackans, C/C++ a6o Java. CranaaptHi npouenypu Ta GyHKIliT 00pOOKH PSJIKiB.



11. 3amMcu Ta CTPYKTypH, iX OrOJIOIEHHS 1 BUKOpHucTaHHA. Jloctynm 1o
KOMIIOHEHTIB Ta Ofeparlii HaJ 3arnucaMu Ta cTpykrypamu. [1oxXigHi THnm qaHux.

12. OcHOBHI KOHIUEMIIi 00'€KTHO-OPIEHTOBAHOT METOAOJOrIi MpOorpaMyBaHHS.
[Iporpamua momens 00’exkTy. HaBemiTe mpukiaz mporpamMHOi MOJENl JOBUIHHOTO
00'exTy Ha MOBI nporpamyBaHHs [Tackans, C++ abo Java.

13. OrosomieHHs KjaciB Ha MoBl mnporpamyBanHs Ilackans, C++ abo Java.
Kouctpykrtopu 1 gectpyktopu kiacy. [lpu3HadeHHs 1 OCHOBHI IIpaBuia
BUKOpUCTaHHA. HaBeniTh NpHUKIa[ OroJOIICHHS JOBUIBHOTO Kilacy Ta Moro
BUKOPHUCTAHHA B TEKCTI IPOrpaM Ha MOBI ITPOrpaMyBaHHSI.

14,  CtpykTypa MpOorpaMi, IO BUKOPHCTOBYE KJIacH, Ha MOBI MpOrpaMyBaHHS
[Tackanb, C++ a6o Java. HaBenith npukiaau.

15.  IloHATTS 1HKamcymsAuUii Ta ii 3aCTOCYBaHHS B MOBax MporpaMmyBaHHs. MeTtoau
K1 OpraHi3yloTh iHTepdeiici. HaBeniTh npukiiagyn BU3HAYEHHS BIIKPUTHX 1 3aKPUTHX
MIOJTIB 1 METO/IIB KJIacy.

16.  IlonaTTs cmankyBaHHS Ta moaiMop(di3My B O0'€KTHO-OPIEHTOBAHMX MOBax
nporpamyBaHHs. [IoHATTS Ta npukiIaau nepeBaHTaXeHUX (PyHKLINA. lepapxis kiacis.
OnnHOYHE 1 MHOKUHHE CTaIKOEMCTBO.

17.  AOctpaktHi kmacu. IlpusnadenHs 1 BukopucTanHs. HapenmiTh mnpukian
abCTpaKTHOIO KJIacy.

18.  CneuianbHi MeToau KiaciB. [lepeBanTaxkeHHs: oneparopiB. [IoHATTS Ipy>KHIX
dbynkuii 1 knaciB. OcoOMUBICTh OCTYNy A0 3aKpUTHUX MOJIB Kiacy. HaBemiTeh
MPUKJIAIA OpraHizailii JOCTYIy A0 3aKPUTHUX IMOJIIB.

19.  Opranizaiiss oOOMIHHMX OMEpaliil 3 BUKOPUCTaHHSAM O10J10TEKH KJAciB AJis
BBEICHHS - BuBeACHHS. [loHATTs (aity 1 MOTOKy, MpUKIAgd poOOTH 3 HHUMH.
MaHinynsTopu NOTOKIB.

20. OOpobOka mporpaMHUX TOMHJIOK 3aco0aMd MOBH  TPOTPaMyBaHHS.
AnropuTMidHa KOHCTpYyKIis Tumy try catch. HaBemiTe mpuxinanu BUKOpUCTAHHS
00OpOOKH MOMUIIOK POOOTH MPOTPAMHOTO OJIOKY.

21.  Ilomsatts mabnony QyHkuii Ta kinacy. AOcTpakTHi anroputMmu. bibmioteka

cranaaptaux 1madnoniB STL (Standard Template Library).



22.  Komminstopu 1 inTepnperaropu. Onuc ix poOOTH Ta MOPIBHSAHHS IepeBar i
HenomikiB. OCHOBHI 3afadi, M0 BUPINIYIOTHCA KOMOUIATOpOM. BXimHi 1 BuXimHI
(aiinu, iX JOTr1YHUN 3MICT.

23.  Ilonsrrs npo pecypcu EOM. OmneparriiiHa cuctema siK mporpaMa yripaBliHHS
pecypcamu. OCHOBHI  3aBllaHHS  YIpPaBIiHHA  [POTPAMHUMHU  IpOIECamH,
OTEPATUBHOIO MaM'SITTIO 1 IPUCTPOSIMU BBEJICHHSI - BUCHOBKY B OIEpalliiHIi CUCTEMI.
24.  llonsaTTs OaraTo3anayHol orepariitHoi CUCTEMH. Butuchsioua
Oararo3agayHicTh. CxemMa BUTUCHAIOUOI 0araro3alayHoCTi KBAaHTYBAHHSM 32 YaCOM.
25.  VYmpaemiaHa mnporecamu B Oarato3amauamx OC. OCHOBHI aJrOpuUTMHU
YIPABIIHHS.

26.  VYmpaBimiHHS ornepaTUBHOI mnam’sTTi0 B OararoszagauHii OC. OcHOBHI
ITOPUTMH yIpaBiiHHSA. BipTyanbHa naM’siThb.

27.  YmpaBiniHHA pecypcaMu. MOHOMNOJBbHE Ta CIUJIBHE BUKOPUCTAHHS PECYPCIB.
[TousiTTs MozentoBaHHs pecypcey. « CIyiHD.

28.  Kputmuni cekmii B acMHXpoHHUX mpoiecax Oararozamaunux OC. OCHOBHI
QITOPUTMH CUHXPOHI3aIliil. 3aBJaHHsI CHHXPOHI3allii mporeciB. [IOHATTS KpUTHUHOTO
HNUBIXY. «3MaraHHs» 1 «KIHYD.

29.  OcHOBHI MeToaM oprasizaiili 30epiraHHsi (aiijiiB Ha 30BHINIHIX MPUCTPOSIX
npssMoro Metoxy pgoctymy. IloHsATTs 610mio0TedHOi, 1HASKCHOI IOCTIJOBHOI 1
KJIACTEPHOI CTPYKTYPH.

30. Tunum mianoriB, MOPIBHSUIBHI XapakTEPUCTUKU miasioriB. ['pynu xopucTyBadiB
OC. OcHOBHI XapaKTepUCTUKHM [1ajJoriB THUIy MEHIO Ta KOMaHja. [pymnu

kopuctyBauiB OC.



PO3JILI 3
3ACOBHU CTBOPEHHS THOOPMAIIMHUX CUCTEM

1. 3aranbHa apxiTekTypa komm'rorepa. Kinacudikariist apxiTekTyp KOMIT'IOTEpiB 3a
®ninHoM. OCHOBHI MOJIOXKEHHS apXITeKTypu KoMmiT'toTepa @on Heitmana.

2. 3aranpHl TPUHIMON mepenadi ¢aiiaiB Ta MOBIIOMJIEHb Yepe3 KOMIT IOTEepHI
MEpexKi, MepeBaru MakeTHOl rnepenayi. XapaKTepUCTHKA PIBHSAM MOJEII B3a€MOJIIT
Biikputux cucrteMm (Open System Interconnect - OSI), npuknaau TpOTOKOIIB PI3HUX
piBHIB.

3. ®opmat MAC-aapecu, noHarts ogHonyHkToBux (Unicast), 6araTomyHKTOBUX
(Multicast) Ta mmpoxomoBHux (Broadcast) MAC-aapecu. [Ipukiaau BUKOpUCTAHHS
IPOTOKOJIaMH KaapiB 13 Takumu tunamu MAC-anpec.

4, Tunu xanpiB Ethernet. ®opmatu KaapiB pi3HOrO THUIY Ta XapaKTEPUCTHKA
1H(popMaIrii, sika 30epirae€ThCs B MOJISIX. AJITOPUTM BU3HAUEHHA TUIy Kajpy Ethernet.
5. [TonarTss koumi3ii Mpu opraHizaiii KOJEKTUBHOTO JOCTYIy JO CEpeoBHUIIA
nepenadi B TexHosorii Ethernet. AnroputM meroma KOJEKTHUBHOTO JIOCTYIY M0
cepeay mepeaadl 3 po3Mi3HAHHSAM Hecydoi Ta BUsBIEHHsAM Komisiii (Carrier-Sense-
Multiply-Access with Collision Detection — CSMA/CD).

6. 3aranpHa xapakTtepuctuka Texnosorii Ethernet. YcnaakoBani Texnosnorii Fast
Ethernet, Gigabit Ethernet 1 10 Gigabit Ethernet, ix cminbni pucu 3 Ethernet ta
0COOJIMBOCTI.

7. 3aranpHa XapakTEepUCTHKA MPOTOKOJIB MepexkHoro piBHs. @opmat [P-agpecu
Ta mpuHIMI BUaUieHHs OnokiB [P-anpec 3a kiacoBoro cxemoro. OcobmnuBi IP-anpecu
Ta TpaBuia iXx BxkuBaHHA. [lmanyBanHs [P-mimMepexx 3a J0MOMOTOI0 Macok
MIMEPEK.

8. Bimo6paxxenns [P-ampec Ha aapecw KaHaabHOTO PIBHSA 3a JOMOMOTOIO
npotokosia ARP. Mogens po6otn ARP. BimoOpakeHHss noMeHHHX iMeH Ha IP-
aZipecu, eTamnu mpoiiecy Bu3HaueHHs [P-agpecu 3a TOMEHHUM 1M’ sIM.

Q. OcHogHI 3ama4i npoTtokoiry [P. @opmar 3aroioBky Ta XapakTepUCTHKA TOJIIB,

10 BUPINIYIOTH 3aaa4i [P.



10. IIpunumnu wmapumpytuzauii [P-makeTiB y ckiaaeHii Mepexi, CTPyKTypa
TaOJIMIb MapIIPYyTU3aLlli Ta KOMaHIM 3aJ]aBaHHs CTATUYHOTO MapIIPYTy 10 MEPEK.
11. 3arambHa XapaKTepUCTUKA Ta OCHOBHI 3ajladl MPOTOKOJY KOHTPOJbHUX
noBiiomnenb [utepuery ICMP. Tunum nosimomnens ICMP. [lpuninunu
Bukopucranua ICMP noBigoMiieHs B yTHIIITaX ping Ta traceroute.

12. 3agaui MPOTOKOJIB TpaHCHOPTHOro piBHA [lopiBHSIBHA XapaKTepUCTHUKA
npotokoniB TCP ta UDP. IloHATTS MOPTIB Ta aapec COKETIB, PO3MOALIT HOMEpIB
nopTiB. HoMepu mopTiB MomnyasipHUX MPOTOKOJIIB MPUKIATHOTO PiBHS.

13. Ilpoueaypu BCTaHOBJCHHS 3’€HAHHS, TMepefadi JaHUX Ta 3aBEpIICHHS
3’eqHanHs  npoTokosioMm TCP. Tlonst Ta mnpamopii 3arojioBKiB MakeTiB, IO
BUKOPHCTOBYIOTBCS MPU LIUX MPOLEAYypax.

14.  ®opwmar 3aronoBky TCP. BukopuctanHs moiiB Ta npanopuiB JUisl MUIICHOI Ta
rapaHToBaHoi nepefadi gaHux. Croci0 KepyBaHHs MOTOKOM JIaHUX 3a JIOIIOMOTOIO
"BikHa".

15. Tlomdarra tenekomyHikanid. CTpykTypa TepuropiajibHOi Mepexi. [Ipukianu
MIPOTOKOJIB Ta TEXHOJOTIA TEPUTOPIATBHUX MEpeX, MOOYJAOBaHMX Ha KOMYTallii
BIPTyaJIbHUX KaHAJIIB Ta KOMYTallli MaKEeTIB/KOMIpPOK.

16. Tlomsarrs ©6a3u gaHux Ta cuctemMu ynpabiiHHga ©Oazamu ganux (CYB]).
[TonsiTTst CyTHOCTI, aTpulyTYy, 3B’S3Ky Ta JOMEHY Ta iX UIIOCTpAIlis Ha JOBLILHOMY
npukiaai. HaitOuem nommpeni CYB/I.

17.  TlopiBHsIbHA XapaKTEPUCTUKA PEISIIIAHOT Ta 00’ €KTHO-OPIEHTOBAHOT MOIeTIeH
nanux. [puknanu CYB/I, 110 BUKOPUCTOBYIOTh TaKi MOJIEIIL.

18. IlpoGmema HagIMIIKOBOTO  TyOJFOBaHHS Ta  Y3TO/DKCHHS — BBEACHHS
nyOnpOBaHWX JaHMX. Bumoru 1o BuOOpy imeHTUdIkKaTopiB 3amuciB. AHoOMaIii
BCTaBKH, BUJAJICHHS Ta Moaudikaiii gaHux. [IoHATTS HUIICHOCTI TaHUX.

19. ba3oBi Tunu 3B’s3kiB MK AaHuUMU. DopMyBaHHS 3B'SI3KIB THUIIB "OJUH 0
onuoro", "oxuH Mo 6ararpox" Ta "Oarato mo OGaratbox". [lpukimanu naHux i3 TaKUMU
TUIIAMU 3B’SI3K1B.

20. Enementn wMopem CyTHICTh-3B’s30K. OcHOBHI BusHaueHHs ER-miarpam.

[Tpuknaan ER-niarpam 3 pizHOMaHITHUMY TUITAMH 3B SI3KIB.



21. TlonsTTs HOpMaizarii 6a3u gaHuX. BukopucTanas MeTory HOpMaIbHUX (GopM
JUIS ONITUMI3Allil CTPYKTYpU BIJHOLIEHB. 3aleKHOCTI MK aTpuOytamu. BusBnenus
3QJIEKHOCTEH MK aTpuOyTaMH.

22. Kpurepiit nepiioi HopManabHOI (POpMH, MOHATTS Ta MPUKIAIN MOBTOPIOBAHUX
rpyn Ta cnoco0y ix ycyHeHHs. Kputepiii npyroi HopMaiabHOI (OpMH, MOHSATTS Ta
MpUKIaIU (PYHKIIOHATBHOI 3aICKHOCT] aTpHOYTIB Ta BU3HAYHUKA (JIETCpMIHAHTA).
23. Kpurepiit TpeThoi HOpManIbHOI (POPMH, MOHATTS Ta MPUKIATUA TPAH3UTHUBHOT
3QJIGKHOCTI MK arpuOyTamu BigHomieHHs. Kputepiit HopmanbHOi popmu boiica-
Konna.

24. KomaHau MaHIMyJAII 13 TaOMUIIMA: KOMaH/a OJaBaHHS CTOBIIIIB, KOMaH/a
MoaudiKallii XapaKTepUCTUK CTOBIIIIB, KOMaHAa IEepedMEHYBaHHS Ta KOMaHJa
BUJIAJICHHS CTOBMIIIB, KOMaH/a BUAAICHHS TaOJIUITh.

25. Cunrakcuc omepatopa SELECT. Ilpuxnaam Bupazy SQL, mo opranizye
BUOIPKY JaHUX 13 IBOX TaOJUIIb /ISl IEBHOTO KPUTEPIIO.

26. Cunrakcuc omepatopiB INSERT, DELETE, UPDATE. Ilpuknagu Bupasi
SQL, 1o opraHi3ytoTh BCTaBKY HOBHUX JIaHUX, BHJAJICHHS Ta MOAUQIKAIIIO JTaHUX,
BIJIIIOBIJTHO.

27. BuxopucranHs BKjiaaeHuX migzanutiB B MoBi SQL. lpunmun pobotu 3anurty
31 3B’s3aHUM  mijgzanutoMm. [lpukian opranizamii  3amuTy 3 IM1A3AITUTOM.
Bukopucrannst HAVING B 3B’si3aHuX mig3anurax.

28. Omnepatop 00’ eananass UNION. I[Ipuniun poOOTH 3anmuTy mpu BUKOPUCTAHHI
onepatopy. [lpuknan Bukopuctans oneparopa UNION. YcyHenHs nyOsitoBaHHS B
UNION.

29. Omepariii moegHaHHS TAOIHIh NUITXOM MOCHIANBHOT 1IIICHOCTI. P13HOBUIM Ta
npuHIMOU poOoTu oneparopy o0’ eananHs Tadnuib JOIN. Ilpuknaan BUKOpUCTaHHS
onepatopa JOIN.

30. BuxopucTaHHS 1HACKCYBaHHS Ta PO3IAUICHHS JJIA ONTUMI3AIlT TPOTyKTUBHOCTI
0a3 panux. Ilpuxnang arpuOyTiB BIAHOIICHB, IJI SKUX JOIIJIbHA IHJEKCAIlls Ta

npukiaa Bupasy SQL 171 CTBOpEHHS 1HIEKCY.



I1I. KPUTEPII OIIIHIOBAHHS

3aranpHa OIlIHKA 3a pe3yJibTaTaMU CHIBOECIM BHU3HAYAETHCS SK CEPEIHs
apu(meTryHa 3 OIIHOK, OTPUMAHMUX BCTYMHHKOM 3a BIANOBiAI Ha yCl MUTaHHS
eK3aMEHaIlIHHOTO OLIeTy.

JUist ofep)KaHHS OILIIHKK «BIAMIHHO» BCTYIHHK TOBHHEH IIOKAa3aTH BUIbHE
BOJIOIHHSI MaTepiajioM 3 yCiX MUTaHb OUIETy Ta HABECTH MPUKIAAU MPAKTUIHOTO
BUKOPHUCTAHHS BiIMOBIIHUX TEOPETUYHUX MOJIOKEHb.

Jlnsg onepkaHHS OLIHKH «100pe» BCTYMHHK TOBHUHEH IOKa3aTH BIIEBHEHE
BOJIOJIIHHA OCHOBHUM MaTepiaJioM 3 TE€OPETHUYHUX NHUTaHb. KpiM TOro, BCTymHUK
MOBMHEH BKa3aTH Taiy3i, J€ MOXYTb OyTH BHUKOPUCTaHI BIIMOBIIHI TEOPETHYHI
MIOJIO>KEHHSI.

JIsist onep kaHHS OIIHKH «33J0BUIHBHO» BCTYIHUK TOBHMHEH OPIEHTYBAaTHCA B
po3/iax, MO BI/IMOBIIAI0TH X04a O 0JTHOMY 13 TEOPETUYHUX MMUTAHbD.

VY pa3i, KoJii BCTYITHUK HE MOKE JIaTH HABITh OPIEHTOBHO1 BIAMOBI/II HA KOJIHE
3 TEOPETHUYHUX IHUTaHb, HE MOXKE MPOJAEMOHCTPYBAaTH PO3YMIHHS BiANOBIIHUX

TEOPETUYHUX MOJI0KEHb, BCTYITHUK OTPUMYE OIL[IHKY «HE3aJOBLIBHOY.
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