o P gt

HALIOHAJIbBHUMA TEXHIYHWN YHIBEPCUTET YKPATHU
«KniBcbkuit nosnitexHiunmii inctutyT iMeni [ropst Cikopchkoro»

3ameeposcyro

EJIbHUYEHKO
o8 O& 2025 .

aama I

ITPOI'PAMA

BCTYNHOTO icHTY 3i cnieniaibHOCTI
JUIsL BCTYIIY Ha OCBITHBO-HAaYKOBY IIporpamy IiroOTOBKH JOKTOpa (inocodii
«ImxeHepis nporpaMHOro 3a0e3MeYeHHs»

3a cneyiansnicmio F2 Inxycenepia npozpamnozo 3aoe3neueHns

IIporpamy yxBaJIeHO:
HaykoBo-MeTOANYHOIO KOMICI€I0 3a CIIEeia/IbHICTIO
F2 Imxenepis nporpaMHoOro 3ade3nedeHHs
ITpotokoa Ne _3 Bin /3. d5. 2025p.
I'onosa Y

_— Carenis CYJIEMA

Kuis - 2025




3Imicr

1. 3aranbHi BiTOMOCTI

2. IuraHHsl, 110 BUHOCATHCS Ha BCTYITHE BHIIPOOYBAHHS
3. HaBuanpHO-METOMYHI MaTepiain

4. PeiTHHrOBa CUCTEMa OIiHIOBaHHS

5. Ilpuxnan ex3aMeHaliiHoro OiteTy



1. 3araawsui BitomocTi

Ls Ilporpama npu3HauyeHa ais BCTYNHMKIB HA HaByaHHS UIS 3100y TTH
CTyneHs noxropa ¢unocodii 3a cneuiansuictio F2  likenepiss nporpamuoro
3a0e3nevenns  indopmanii  (ocBitHa  nporpama  «lmxenepis MPOTrPaMHOro
3a0e3neycHHY).

Merowo llporpamn € Hamauus BerynuukaM indgopmarii 1010 3MICTY
HaBYaJbHOTO MaTepiaiy, epeBipka 3HaHb 3 AKOro BiAOyBA€ThCA 111/l Yac (haxoBoro
BCTYHOT'O BUNPOOYBAHHS 15l BCTYITy Ha HABYaHHs! JUIs 3100y TTS CTyTeHs J0KTopa
dinocodii 3a cnenianphictio F2 Imkenepis nporpamuoro 3abesneuers (ocBiTHS
nporpama «Imxenepis nporpaMHoro 3abesneueHus» ).

(daxose BCTYNHE BUNPOOYBaHHS s BCTYNY HA HABYAHHS [UIA 3100y TTS
CTYTIeHs.  ToKTopa dinocodii 3a crewianshictio F2 ImkeHepis nmporpamHoro
3a0esneuenns (OCBiTHS nporpama «[mKeHepis MPOrpaMHOTo 3a0€e3IIeYEHH»)
OPOBOIUTECS Y ¢GOpMi MUCEMOBOIO icnuty. Ex3aMenanifiHuil OineT MIiCTHTL 3
[IUTaHHS.

3MICT HaBYaILHOTO MaTepiany, mepeBipka 3HAHB 3 SKOTO B1AOYBa€ThCS Mif
Jac $haxoBOro BCTYIHOrO BUNPOOYBAHHS, HABEIEHUl y posaim 2 «IldranHs, 1o
BHHOCHUTRCS Ha BCTYIIHE BUNPOOYBaHHs i€l [Iporpamu.

/1 MIArOTOBKM 10 BUNPOGYBAHHS pPEKOMEHIOBAHO BUKOPHCTOBYBAaTH
HaBYaJIbHY JIITEPATYpPy, HAaBEIEHY Y PO3imi 3 «HaB4anpHO-MeTOAMYHI MaTepianmy.

TpuBainicts BUnpoGyBsanus — 90 XBrIMH (115 BIATIOBIA HA KOKHE 3 3 HHTAHE
HanaeTecs 1o 30 xBunuH). [adopmanis mono Meroqukn OLIHIOBAHHS HaBeJeHa Y
po3mini 4 «PelTHHrOBa cHcTeMa OLIHIOBAHHSY. IIpuvknan Ginety HaBeneHo y
posaini 5 «IIpuknan exsameHaniinoro outeTy».
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2. Temu, fiKi BHHOCSITHCSI HA BCTYIIHE BHIIPOOYBAHHS
1. Mamemamumni ocuoeu inycenepii npocpamnozo 3abesneuenns

MareMatnuni ocHoBU kpunrorpadii. Tunu He3BOopOTHUX T€peTBOPEHb, 1X
MOPIBHSJILHA  XAPAKTEPUCTHKA Ta BHKOPUCTAHHS B ajiroputMax 3axHCTy
ingopmailii.  Buxopucranus  OyJieBUX  IIepeTBOpeHL I 3agad
Kpuirrorpadiunoro saxumcry ingopmauii. Kpunrorpadiyni  BaacTHBOCTI
OyJ1IeBUX NEPETBOPEHb.

AJNrOpUTMH  NOTOKOBOIO  WH(pyBaHHS  JaHUX.
MICEBAOBUITAKOBHX ABIMKOBUX MoOCigoBHOCTE. MeToau OL[IHKH 1X SKOCTI.
MeTtoau 310My 3aXHCTY 3 BAKOPHCTAHHSIM [TOTOKOBOTO IIH(PYBaHHA.

Tunu  reHepaTopiB

Kpunrtorpadiyni anroputmMu cumerpuuHoro wmmgpysanus. CTpyKTypu
AITOPUTMIB CUMETPUYHOro InndpysaHHs. JudepeHmidHUA Ta TiHIHHUHA
KpUITTOaHa13.

Xem-anropuTMH 1 iX BHKOPHCTaHHS 18 KpHOTOIpadivHOro 3axHcTy
IUTICHOCTI Ta aBTEHTUYHOCTI €NeKTPOHHHMX JOKyMeHTiB. CTPYKTypu Xell-
AJITOPUTMIB T4 METOIH iX 3J0MYy.

MexaHi3MHi KpHnTorpadivHoro 3axucTy Ha OCHOBI Teopii umcen. AITOPHUTM

RSA. I'eHepauis kmroyiB anroputmy. MeToam 3710My KpUOTOrpadhidHOro
3aXHCTY 3 BHUKODHCTAHHSM aHalli3y [AHHaMIKM I[IapaMeTpiB TeXHIYHOI

peaJizarlii.

Mertoxu opraHizauii 064MCIEHHS MOIYJISIPHOTO €KCTIOHEHI[IIOBAHHA IIpH
peaizanii XpunTorpagivHUX alrOpUTMIB 3 BiAKPUTUM KJIr04eM. TeXHOIoris
MoHTroMepi Ta BUKOpUCTaHHS nepenoduuciens. OGuncieHHs MOYJISIPHOL
€KCIIOHEHTH 3 3aXHCTOM BiJl aHANI3y IHHAMIKHU CIIO)KHUBAHHS IOTYKHOCTI.

Hugposuit nigmuc. Anroputmu #oro ¢popMmyBanHs Ta nepesipku. MeToau
nipo6ku 1HdpPOBOro mianucy.

Merogn Ta xpunrtorpadidsi MexaHisMu imentmdixauii  BigATEHHX
KOpHCTyBaylB. ATaku Ha CHCTeMH igeHTHOikauii. KoHuenmis HynboBux
3HaHb IpM VICHTH(IKALII BialeHHX KOPHCTYBadiB Ta Kpumrorpadidsi
aJrOpUTMH 11 peatizallii,

Iutepnonsauwis 1 HabnmxkeHHS QyHkuid. [HTEeproNANIHHHE  nOTiHOM
Jlarpanxa.

10.be3nepepnHi BUNAAKOB] BenuuuHu. OYHKIIS WiIBHOCTI AMOBIpHOCTI Ta il

BJACTUBOCTI. VIMOBIpHiCTh BilyueHHSs Ha 3anaHHi BIJIP130K.

11./uckperni BUnamkosi Bequurnu. Psin posnoniny nuckperuoi CB. DyHKIis

PO3NOALLY, 1I BmacTuBocti i rpadixk. Wmoipuicts mnonamadus — Ha
HallBIHTEpBAaJI.



12.Hopmansuuii posnojin. Kpusa ['ayca. MyHKuUist pe3nofily HOpMAalbHOIO
3aKony. [IpaBuiio «Tphox cirmy».

13.Dynxuis Aekinbkox BUNAAKOBMX BeiawuuH. Posnoxin cymu i g0O0yTKy
HEe3aNe)KHUX BUIQJKOBUX BeJMuuH. UHCIIOBI XapaKTepUCTHKH BHITaIKOBHX
BEJIMYMH: MAaTEMaTHUYHE CIOiBAHHS, IUCTepCis.

14.3aranbii  NOAMKEHHS Ta OCHOBHI TMOHSATTS  JIOCHIIKEHHs  Ornepalii.
Knacudikania excrpemanbiux 3azad. OCHOBHI eTanu  pO3B’SI3aHHSA
EKCTPEeMalbHUX 3a1a4

15.Tpascriopthi 3amaui ninifinoro nporpamysamms. IlocranoBka, OCHOBHI
BNACTHBOCTI TPAHCIIOPTHOI 3ajayl Ta METOJM 3HAXOJUKEHHs IOYaTKOBOIO
GA3MCHOTO Po3B’A3Ky. MeTo/1 MOTeHLiaiB Ta yTOPChKUH METO/.

16.Heiniitne nporpamyganHs. JIpoicTicTh B 3a7adax ONTHMi3alil Ta METOAH
3HAXO/DKeHHS YMOBHUX ekcTpemyMiB. Ksampari+dne NporpamyBaHHA.
["eomeTpuyHE Ta ApOOOBO-IIiHIMHE ITPOrpaMyBaHH.

17.YucenbHi MeToau HeliHiiHOI ontuMizalii. ['palieHTHI METOAM Ta METOAH
3MiHHOI MeTpuku. Meron mnpoekiii rpagieara PoszeHa, MeToZ 3BE€IEHOIO
rpajiedTa Ta MeTox wrpaduux GyHKuiA. MiHiMizauis Heraaakux (GyHKLIHA.

18./lunamiune  mporpamyBaHHs.  OCHOBHa  ies Ta  OCODJHMBOCTI
06GYHMCIIOBATEHOIO METOY /MHAMIYHOTO TporpamMyBaHHs. JlMHaMidHe
porpaMyBaHHs U 3aJad 3 JAEKLIbKOMa OOMEXEeHHSIMH Ta 3MIHHUMH.
TTuHaMidHi 3a1a4i yrpaBIiHHS 3aacaMy Ta JMHaMiuHe [1pOTrpaMyBaHHA UIA
MapKOBCHKHUX IIPOLECIB.

19.CucreMd MacoBoro oociyroByBanHsi. OCHOBHI MOHATTS TeOpil MacoBOTO
o6cmyroByBands. Mozelli HapoJUKeHHs 1 3arubeni Ta 3araibHa MOJEIb
CHUCTEMH MacOBOTO 0OCIIyTrOBYBaHHs

20.MeToau orrTiMi3anii B 3aa4ax BeJUKOi BUMIpHOCTI. MeToau JIEKOMITO3MITIL.
Jlexomnosunis Kophai-Jlinraka.

21.Enementy Tteopii irop. OCHOBHI MOHATTS Ta BU3HA4YeHHs B 00JACTI Teopii
irop. Ifosuniiimi irpu. Teopema mnpo wminimakc JOk. ¢on Helimana.
3acTOCYBaHHS JIIHIHOTO IIPOrpaMyBaHHs JUIs O3B’ A3KiB MATPHYHKX 1rop.

2. Anzopummiuni ocnoeu indicenepii npoOZPaAMHO20 3ade3ne eHHA

1. YacTkoBo pexypcuBHi GyHKii. PexypcusHi npeaukatd. [IpaMITHBHO
peKypcuBHI (hyHKLIT.

2. Mapxkoschki nigcranoBku. Hopmanehi anroputvn Mapkosa. HopmanbHo
o6umcoBadi PyHKUIT I NpUHIKN NicTaHOBKH Mapkosa.

3. TTocTaHOBKa 3aBaaHHs KiaacTepusaiii, ®yukuil Biacraui. Kpurepii skocTi
knactepusauii, Anroputm K-cepeanix ta mopudikaryi.



4. AJNTOPUTMM TTOUIYKY HAWKOPOTIIOTO HUISXY. 3a/1aua Mpo HAaHKOPOTL
wsxu 3 oqHoro Bxoay. lomyk jepesa vaiikopoTinoro uuisgxy. Ajroputm
HidikeTpw.

5. 3anaua npo waitkopori nuisixu Juist Beix rnap. JInnamiune nporpamy BaHHs
JUTS 3HAXOJUKCHES Haiikoporinoro unsxy. Asroputm duroiiaa-Bopuiesia.
Anropnim Jhkoncoua.

6. Dopmanizanis NOCTaHOBKU 3ajtadi B ripocropi cravip. Crparterii ciirnoro
nomyxy. lrepatiit ve norymonenns. OcobanBocCTi, riepesary | HeIONI KK 1UX
cTpateriii. : T

7. Tlpuknann cemantHannx mepexx. Kouueruis, OcHOBHI MOHSTTS, TepMiHH,
nepeBaru i Henoiiku gpperimosoi moeni. [pukian ppeitmosoi Mmozeni.

9o

. Jloriune nporpamysanss. Maktu, npaswia Ta nutaHas. Teopist soriuHoro
nporpamyBaHHS.

9. IHTYITHBHE BU3HAYEHHS aIrOpUTMy, BHUPILIYBaHICTh, OOUUCITIOBAHICTB,
nepepaxoBHICTh. COCOOH MONAHHS aNrOPHTMIB.

10.CyTHiCTb Ta 0COGIMBOCTI OLIHIOBAHHS CKITAJHOCTI alrOpUTMIB. TeopernuHi
OCHOBM. BUIIM OLIIHOK CKIa[HOCTI.

11.@opmyBaHHs 3HaHb HAa OCHOB] MaIIMHHOI'O HABYAHHS. IHyKTHBHE HABUArHS.
Hepesa pitiieHs.

12.]lunamiyne mnporpamyBaHHs. 3arajgpHa cxeMa. YMOBU 3aCTOCYBAHHS.

Peanisauis cxemu nunamiunoro nporpamysaHHs s 327184  MHOXEHHS
MaTpUIlb

13 Kani6ni anroputmu. 3aransHa cxema. YMOBH 3aCTOCYBaHHSA. TeopeTuyHi
OCHOBH XaJ10HUX anropurmis. JKamiowui AIMOPUTMH NI 334a4 npe 3ubip
3as4BOK | pO3KJaj, mo0y0Bu xoziB Xadmena,

14.AnroputMy  mapanensHux obunciens. Monxeni NAPaTSnsHXY  MAHER,
Edexrusna napanensta 06pobka mpedixci.

15.Mepexi i npobGnema BH3HAYEHHS KiCTSKOBOLO AECCEBE WM AILHOT
Axnroputm PRIM. Peanizauis i ananis cxmanmoc i AITODHTALY .
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16.Anrop'mM1/1 COPTYBAHHA 1 NOWIYKY NaHMX. Kiacubica:ist (Teoossu i
Henomkn. Knacwuni («GynsOamika», setaexamy, [Lena TOML{O) | CVYACKi
AJIrOPUTMU COPTYBAHHS, .

17.Anropurmu nomyky MAPSAKIB. AJIFOPHTMH Pabina-Kapna, [(uyra-Mopica-

IIpara, l?oepa—Mypa. ANTOPUTMH TIOLIYKY TIAPANKIB HA OCHOS CKIFYEUUX
aBTOMATIB. :

18.ba3osi CTPYKTYpHU nanux, Macusu. 38’
Crexu, uepru. JlBiiikosi Aepesa
NOIyKY.

A3aHi CMCKH. CIIUCKH CYMDKHOCTI.
nomyky. Bunankosi nBifikogi aepena

19.Po3Burok ysapnens Npo  CTpyKT

YPH JaHWX. 3araibHa XapakTepucTHKA
Xeysanns. Xew-¢pyskuii. Bikp o

urta aapecauis. Oprauizaris NEPENIOBHEHH A



NaHIIoKKaMH. UepBOHO-4YOpHI JlepeBa: BW3HAUEHHS; oOIepalii; OLIHKH;
3acTocyBanns. b-nepesa: BU3HaueHHs; onepailii; OLIHKH; 3aCTOCY BAHHS.

20.VTOYHEHHS IHTYITMBHOIO BHW3HA4YeHHS aaroputMy 3a T HOpHUHIOM.
Po3p’s3yBani 1 He po3B’si3yBaHi IpejuKaTH, OOYMCIIOBAIbHI 1 He

obuncmosanbii Ppynkuii. Teopema Yepua.

21.PexypcuBHi pyHKuUil. BusHaueHHs i B1ACTHBOCTI NPUMITHBHO-PEKY PCUBHUX,
YaCTKOBO-PEKYPCHBHHX 1 3arajbHO-pEKYPCUBHHUX (PYHKIIIHA.

22.PexypcuBHa OOYHCIIOBaHICTh. PeKypCHUBHAa BHUPILIYBaHICTb, IPUMITUBHO-
PDEKYPCHBHI MHOXMHHM, PEKYPCHUBHI MHOXHHH, YacCTKOBO-PEKYpCHBHI
MHOXXHHH. BIacTHBOCTI peKypCUBHUX 1 IPUMITUBHO-PEKY PCUBHUX MHOKHUH.
PexypcuBHO-IIEpEPaXOBHI MHOXHHHU.

23.Teopis cknansocTi. [Ipobnemu 1 komxyBaHHs, 004YHCTIOBATIbHA MOJIEIb KITACH
P, NP. ba3oBi oHATTS Teopii 3BigHOCTI, criBBiAHOMEHHA Ki1acis P, NP 1 NP-
MOBHHUX IIPO0JIeM, 3BiHICTh, Teopema Kyka. EnemenTn Teopii NP-nmoBHOTH.
IIpobneMy 3-BUKOHYBaHICTh, «TPUBHUMIpDHE CIIOJIY4YEHHS», «BEpIIHHHE
HOKpUTTs», «Kitika», po36utTs, «['aMiibTOHIB LUKI», iepapxis NP-nmoBHHX
npobiieM. Meronu pgoBemenHss NP-noBHOTH. 3arajbHa XapaKTepHCTHKA
npuHoMiB 1oBefeHHs NP-nioBHOTH, 3By KeHHs 1poGiieMH, JIOKaIbHA 3aMiHa,
no0y/10Ba KOMIIOHEHTIB, AHanmiz niampobiem. IIpoGieMu 3 YHCIOBUMH
napameTtpamu i cuibHa NP-mtoBHOTA.

24.CkiH4YeH1 aBTOMaTH, 1X aHali3 i CUHTe3. ABTOMATH 3 MarasiHHOK IaM’ SITTIO.
Maminn T’ropunra i JiHiMHO-0OMeXeHi aBTOMaTH. ABTOMATH 1 TPAMATHKH.

3. Apximexkmypa npozpamnozo 3abe3neuenns

1. OcHOBHI NOHATTS Nporpamuoil iHxeHepil. OCHOBHI eTany >KUTTEBOrO LUKy
NpOrpaMHUX cucteM. Bapiantu (Mozeni) >XHTTEBOro NHMKIY. 3araibHa
XapaKTEpUCTHKAa  €TamliB JKUTTEBOTO IMKIY I[POIPAMHHUX  CHCTEM.
XapakTepucTUKa MOJelel JKUTTEBOrO UMKIY HPOrPaMHOro IPOAYKTY:
KacKajlHa, CIipallbHa, iTepaTMBHA, iHKpeMEeHTHa (mowaropa), (GpopMalbHa,
WBHJIKOTO NPOTOTHIYBAHHS. [X NepeBary, He0MiKY Ta BUKOPUCTAHHS.

2. BusHaueHHs Ta 3amaui aHamizy BHMOr 110 OporpaMHOro 3ade3neyeHHH.
Bumorn no mpogyxry ta mnpouecy. ®yHkuioHanbni Ta He(QYHKIUIOHAJIBHI
BUMOTH. Bumoru 3 kinskicuoro ouinkoro. Cucremui Ta NIpOrpaMHi BHMOIH.
Mopeni npouecy BusHauenHs BuMor 1o NporpamMHOro 3adesnedyeHHs. Tumnu

YHaCHUKIB TIpolecy Ta iX pomb. JDkepena BUMOI Ta TEXHIKH OTPHMAHHS
BHUMOT..

3. Crpyktypa Ta apxitekTypa MPOrpamMHOro 3abe3neyeHHs. ApXiTeKTypHi
TOHKH 30py Ta NpeicTaBneHHs. XapakTepuCTHKa apXiTeKTyp MpOrpamMHuX
POy KTiB. Housitrs  mabnouis npoexryBsamus, (ppefimBOpkuU. 3aranbHi
KOHLICTIIT TPOCKTYBaHHA ITporpamHoro 3adesnedenns. Konuenuii ta npouec



MPOEKTYBAHHS TIPOrPAMHOTO 3a0€3MeHeHHS. 3arayibHi NPUHLIMIH (TEXHIKN)
MIPOCKTYBaHHS. |

4. dyHaaMeHTANLHI UHTaHNS Ta  1PoOJeMy  NPOEKTyBaHHS  [POrpamMHoOro
sabesneuenns. lapanenism ta edexrunia 0bpodka mporpamHux IIPOLIECIB.
KouTtpons Ta 06podka nojtii. Posmosin komtioHenTis, Obpobka noxnbok Ta
BUKITIOUHNX CUTYAIliil. B3acMolist cHCTEMM 3 KOPUCTYBa4amMH Ta 30epexeHHs
@HUX.

5. Mosemosanus y nporpamuiii itbketepii. OCHOBHI MPUHIMIH MOJIE/TIOBAHHSA
APOTPaMHHX  cHcTeM. BisyasnbHe MoOJleTIOBaHHS  Ta CASE-rexHomorii.
Vuidikosana MoBa moaemosants UML.

6. Tlpmsnauenus UML. Bunu aiarpam UML. JliarpamMu CTPYKTYpH Ta Jiarpamu
moseniukn. CrpollieHa crpareris  BUKOPHUCTAHHS UML-giarpam  1pH

MO/IeJTFOBAHHI NPOTPaMHOro 3a0€3MeYEHHS.

~J

JliarpaMi DpeleieHTiB Ta X BUKOpHcTaHHs. MonesiroBaHHA KOHTEKCTY Ta
BMMOT [0 INporpamHoi cucremu. lIpeneneHTn Ta MOTOKH noaii. Onucu
notokiB moniii. IToTokn Tofili Ta cueHapii fK THOH #H EK3EMIUIAPH.
Crnenumdikauis npeneaeHTiB. BukopucTaHHs cueHapiiB NpH IUIaHyBaHHI
Bepciii. 3B'I3KM MDK aKTOpaMH Ta IpeleaeHTaMu. Opragi3allisi IpeneIeHTIB
(BIJHOLIEHHS 3aJIEKHOCTI, BKIIFOYEHHA Ta po3LIMpeHHst). BlaHOIIECHHS
y3aragbHeHHs AN NPELEIeHTIB Ta aKTOPIB.

8. Peamizalisg NpeleAeHTIB Ta BUKOPHCTAHHS jiarpaM  TOCTiZIOBHOCTEH.
[lo6ynoBa jiarpaM MOCTiOBHOCTI. JlBoeTanHe pO3pOOJIeHHs  JiarpaM
nociinoBaocrei. Jliarpamu criBpoGITHUITBA.

9. V3romkeHicts (ILiTicHiCTB) Mopeyed. BuapieHHs knaci. Kiacu eramy
aHamizy: NPUKOPIOHHI (boundary) abo inmTepdelcHl KIacu; KilacH-
cyTHOCTI(entity); ynpasisodi (control) kiacu (knacu-meHepxepH). Kiacu
eTany NnpoeKTyBaHHS.

10.Bignomenns Mk kiacamu  (y3arajlbHEHHS, 3aJIeXKHICTh, acoljalis,
arperauis, KOMIO3HIIif) Ta IX BUABICHHA. ITpoexTyBaHHs KJ1aciB, BIIHOIIECHE

Mix knacamy. ITakeTyBaHHS KJIaciB.

11.Knacudikauis naTepHis: MOpoJKyloui  matepHu  (NATEPHH  MPOLECY
CTBOpPEHHS 0O0'€KTiB); CTPYKTYpHI ~narepHu (IO  IPYHTYIOTRCA  Ha
KOMITO3MIIAX — CTPYKTypHUX 00'€/HAHHSAX 00'€KTIB UM KJIAClB);, MaTepHH
roBe1iHKM (1O XapaKTepU3yIOThCsA B3AEMOIEI0 06'€KTIB MDK CO0O010).

12.YenaakyBsanus Ta komnosuiii. TTpoctip natepHis nipoextyBatHs. llpukianu
natepHis. Kojorenepattis ( iHDKeHIPIHT) Ta peitKeHIPIHT.
abesnedenHs. 3aranbHi

13.Crparerii Ta METOJM 1POCKTY BAHH [porpaMHoro 3
[POEKTY BaHHS.

cTpatert. @OyHKIIOHAILHO-OPIEHTOBAHE  TA  CTPYKTYPHE
O06'eXTHO-OPIEHTOBAHE TIPOCKTY BAHHS. [lpoexryBatits Ha OCHOBI CTPYKTYP
nanux. KoMoHeHTHe NPOEKTY BaHH.



14.5ynosa nporpaMu 1pv  BUKOPUCTaHHI [POLIELYPHOIO (iMHCpaTHBHOFO?
nporpamysanns.  Ilpobiemu, 110 BUHUKAIOTH  11pH BMKOpI/ICTaHHl
NPOLE/Ly PHOTO TPOTPaMyBalHs Ta iX BUPIILEHHS BAKOPHCTAHHAM 00’ €KTHO-
OPIEHTOBAHOIO [TPOIPaAMy BAHHSI.

5. XapakrepucTuka CTpyKTYpHOI'o NporpamyBaHHs K MeTo10JioTiT po3pobKH
nporpamHoro 3abesnevennsi. ba3zoBi koHcTpyknii nporpamu. TloHsaTTs
nignporpamu (npouenypu abo ¢pyukuii). Merosn po3podku riporpamu. Meta
Ta NPUHUHAIN MOJYJIBHOIO NTPOrpaMyBaHHH.

16.Metonosorii po3pobieHHs nporpamHoro 3abesneudents: Microsoft Solution
Framework, Rational Unified Process, Extreme Programming. 3aco6bu
po3poOKu, O 0a3yIOThCS Ha HUX.

17.Mera Ta 3amadi CynpoBOAYy [IPOrpamMHOro 3abesneueHHs. Epomouis
nporpamHoro 3abesneyeHHs Ta motpeba y itoro cynposoni. Kateropii Ta
KIIFOYOBI TUTAHHS CYNPOBOY NPOrPaMHOIo 3abe3MedeHHs.

18.Mera Ta 3amaui ynpaBniHHg NpPOrpaMHHMH  IPOEKTaMH. AHai3
3[1HCHEHHOCT] NIPOrpaMHOr0 MPOEKTY: TeXHiuHi, orneparliiiui, dhinancosi Ta
coulaybHl acnektu. IIporec ouiHkM Ta mepersisay BEUMOL 70 [POrPaMHOLO
3a0esrnedeHds.  [lnamyBaHHS — OpPOrpaMHOIO  NPOEKTY. YrpasiiHHA
BUKOHAHHSM IIPOrPAMHOIO IPOEKTY.

19.ITonsTTa s1KOCTI TIporpaMHoro 3abesneveHHs. XapaKTepUCTHKA OCHOBHHX
KPHUTEpIIB SKOCTi IPOrpaMHOro HpoaykTy. OCHOBHI NPHHLMNK Ta 3ajaui
KepyBaHHS SKICTIO [IPOTPaMHOTO 3abe3leuenns. XapaKTepHcTHKa nedexTiB
Ta METOJY YHPABIiHHSA SKICTIO IPOIPAMHOTO 3a6€3eYeHHS.

20.AHai3 SKOCTI Ta OLIHIOBAHHSA HPOTPAMHOTO npoexTyBaHHs. [loka3Huku
SIKOCTI PO3POOKH MPOrpaMHOro 3abesnedeHHs. AHATI3 SKOCTI Ta TeXHIKHU
OLIHIOBaHHA. BuMipu B npoexTyBaHHi IIPOrpaMHOTro 3a0e3TeYeHHS.

21.0cHOBHI  npuHIUNH KOHCTpYIOBAaHHS ~ NPOTpaMHOro  3abe3reyeHHs:
MiHIMI3allis CKJIaJHOCTI, O4iKyBaHHS 3MiH, KOHCTPYIOBAHHS 3 MOJXJIUBICTIO
NEPEBIPKHU, CTAHAAPTH KOHCTPYIOBAHHS.

22 3araneHi  npUHUMNU KCpYBaHHS ~ KOHCTPYIOBAHHSM  [IPOrPaMHOro
3a0esnevenns. [lnanysanns Ta BUMIPIOBAHHS. B KOHCTPYIOBAHHI
[IpOrpaMHoOro  3a0esneuenHs. MoBH KOHCTPYIOBaHHS Ta NporpamMHe

KOZyBanHs. TecryBaHHA Ta AKICTh KOHCTPYIOBAHHS. 3araibii aCIIeKTH
NIOBTOPHOI'O BUKOPHUCTAHHS.

23, IHCprMeHTI/I MPOrpamMHOT iHKEHepii: IHCTPYMEHTH [1/11 poBOTH 3 BHMOraMmu,
lHCprMCHTI/I Al MPOEKTYBAHHSA,  HCTPYMEHTH KOHCTPYIOBaHHS,
IHCTPYMGHTH  TeCTyBaHHS, IHCTPYMEHTH CYNpOBONY,  IHCTPYMEHTH
KOH(IrypauiiiHoro kepyBsanus ta KEPYBaHHSI IHXKEHEPHOIO J[is/IbHICTIO.

24 Metoau nporpamuoi IHKeHepiT. Eppuctuuni MEeTOAH. DopmabHi METOIM.
Metonun npororunysanss.



25 Texnonoris  HTML5 Web Components npuuuHu 11 BUHUKHEHHS.
lTocTanoBKa 3aBnank i cl1ocoOn X BUPIILIEHHS 3a JOIOMOrol TEXHOJIOrI]

HTMLS Web Components.

26.1TpoGrema KoudaikTis cTHIiB 1 vac po3podKky inTeppeicy KopuCTyBaya y
MepexeBoMy nporpamysanti. Buxopucraiis Shadow DOM st BUpILLUEHHS
wiel npobdaemMn.

27.Cenekropn CSS juist cupotennst  oopmiieHnst rpapiuHux  ejeMeHTIB.
CriocoOn o6 equanusg JavaScript, HI'ML u CSS kozy y OdMH JOKYMEHT.

2R.Cyuacni rexnonorii juis po3pobku BeO-HoAaTKiB, wo nobyaoBaHi Ha
texnonorii (narepuy) MVC. llpuBecty npukiag akTyalbHOI TEXHOJOTIT,
nokasaTh Ha TPUKIAIl  apXiTeKTypH, MOBHM 11O BHKOPHCTOBYKOTHCH.
Peanizailis MapuipyTH3aliii, 30BHIIIHHOTO BUTTISAY, MOJIEN] 1 KOHTpoOJiepa.

29.TecTyBaHHs NPOrpaMHOro 3abesnedyeHds. PyHaaMeHTaTIbHI MOJ0KEHHS PO
tectyBaHHa [13. TepmiHosnoris Ta KiIOYOBI IMTAHHSA TECTYyBaHHA
NporpamMHoOro 3abe3nedeHHs. 3B'A30K TeCTyBaHHS 3 IHIIMMH BHIAMH
JISIBHOCTI TIpOUECY po3poOJieHHs MporpaMHOro 3adesneveHHs. Meta Ta
PIBHI TECTyBaHHSI.

30.TexHixu TecTyBaHHS Ta X KoMGiHallis. BuMip pesynbratis recTyBanss. Pisni
TectyBanHg (SWEBOK. Guide V3.0). TecTyBanHs POIPaMHOLO
3abesneyenns. Texuixu TecryBanus II3. TecTyBaHHS MPOrpamMHOro
3a0esnevyenns. Ouinka piBHg TecryBanus I13 (SWEBOK. Guide V3.0).
[HcTpyMeHTanbHI 3ac00M IJIS TECTYyBaHHsS IIPOrPAMHOTO 3abe3ledeHHs.
[Iponec tecryBanus (SWEBOK. Guide V3.0).

4. Moeu ma mexnonozii npozpamyeanns

I. CrpykTypa nporpaM Ha MOBax HpOIpaMyBaHHS Python, C/C++ a6o Java.
Ilpocri Ta cknaneni omeparopu, npukiIamM BUKOPHCTaHHSL OIEPATOPIB.
HOBEHTTﬂ KOHCTaHTM Ta 3MIHHOI B MOBaX IPOrpaMyBaHHS, MPHHLMINA
BUILIEHHS TTaM’ 4TI 171 PO3MIILEHHs] KOHCTaHT Ta 3MiHHUX. OroIoIeH s Ta
IHIIIani3a1ig KOHCTAaHT | 3MiHHUX Y MporpaMax Ha MOBaX IpOrpaMyBaHHS
Python, C/C++ a6o Java. IIpocti Tunu nanux. Posmimenus nanux PI3HUX
THUIIB B ONlepaTUBHIH nam’siTi. ITpuknany orosnolueHns pisHUX TUMIB NaHKUX y
HporpaMax Ha MoBax nporpamyBanHs Python, C/C++ ado Java. CymicHicTs
THINE Ta NPUBEJACHHS TUMIB nanux. TUNH NaHuX KOpUCTYBaua. OrénomeHHﬂ
1a BUKOPHCTaHHS TAKKHX TUMIB B MOBAX MPOrpaMy BaHHS Python, C/C++ abo
Java. Onepaiii, Bupaszu ra ONEpAaTOpU B MOBaX nporpamyrands Python,
C/C'++ abo Java. Ouneparii HPUBJIACHEHHSL Ta apuMeTHuHi onepauil.
Ilpiopurern onepauiii. 3mina npioputeris. loHaTTs rioGanbHux Ta

JTOKAILHAX 3MIHHUX Ta NIPUKIAJN X BUKOPUCTAHHS B [porpamax Ha MoBax
Python, C/C++ a6o Java. Cratiuni ta AMHAMIYHI 3MIHHI,



N

Jloriuni omepanii Ta yMOBHi OnepatopH. AJNrOpUTMIuHa CTPYKTYypa
posranyxedss. Bubip i3 JABOX ajnbTepHATHB. biok cxemu CTPYKTYp
posranysxenns. Bxnaaenicrs KOHCTPYKILi BHOOPY.

Anropurmiuni Koncrpykuii nosropennst. Turu umki1iB. BIok cxeMu LHMKITB.
Opranizanist QUIIIB.

[Monsirts Gyukuii (nianporpamu) B MoBax nporpamyBaHHs;. OronoueHHs Ta
kK Gyuxiii. Pexypeis ¢pynkuii. CrangapTHl npoLeiypH Ta by HKLIT.

[lousTTsS MacuBy Ta MOro BIACTMBOCTI, IX OTOJOLIEHHS 1 BUKOPUCTaHHI.
OnuOBUMIpHI Ta GararoBuMipHi MacuBH. [locTyn 10 eJIeMEHTIB MacHBY .

Psnku. Ornepalii Hal cCUMBOJaMM Ta psAKaMyM B MOBax IpOrpaMyBaHH:
Python, C/C++ a6o Java. CramjpapTsi npoueiypu Ta pyHKLIT 0OpOOKH
PSIKIB.

3anucH Ta CTPYKTYpH, iX OFOJIOIIEHHS 1 BHKOPHUCTaHHI. Jloctyn no
KOMITOHEHTIB Ta oOlepalii Haj 3amucaMu Ta cTpykrypamu. [loximHi THIH
TaHUX.

OCHOBHI KOHIIENIii 06'€KTHO-OPiEHTOBAHOI METOAOJIOTII MPOrpaMyBaHH.
IIporpamaa Mojenb o06’exkTy. HaBeniThb NpHKIan MHpOrpaMHOL MoJienl
NOBLITBHOrO 00'€KTy Ha MoBi nporpamyBanss Python, C++ abo Java.

OronomieHHss KiaciB Ha MoBi mporpamyBaHHs Python, C++ abo Java.
KOHCTPYKTOPH i JeCTpyKTOpd Kiacy. [Ipu3HaueHHs i OCHOBHI IpaBuia
BHKOpHcTaHHA. HaBeniTh mpHKiaJ OroJIOMmeHHs TOBUIBHOIO Kjlacy Ta HOro
BHKOPHCTAHHSA B TEKCTI IPOIPaM Ha MOBI IPOrpaMyBaHHS.

10.CTpyKTypa nporpams, IO BHKOPUCTOBY€ KJIacH, Ha MOBI IIPOTpaMyBaHHA

Python, C++ abo Java. HaBeniTh IpHKIaIH.

11.0co6auBocti MoBM mporpamysanHs Python, cuHTakcuc, HanpsMu

BUKOPHCTAHHS, PO3MOBCIODKEHICTh. IlpuBecTd  mpukiaad Koay 3
KOMEHTapsIMHU.

12.0cob6auBocti MoBu  mporpamyBanHs PHP, cunTtakcuc, Hanpsmu

BUKOPUCTAHHS, pO3NOBCIOKeHIcTh. IlpuBecTn mnpuximagu  Koay 3
KOMEHTApPsIMHU.

13.0cobauBocTi  MOBM  mporpaMyBaHHsi Java, CHHTAaKCHC, HanpsMH

BUKOPUCTaHH4, po3noBcioukeHicTh. [lpuBecTn npukinanga xoay 3
KOMEHTAPSIMH.

14.ITonsTTs iHKancyasuii ta il 3acTocyBaHHs B MOBax IporpamyBaHHs. MeTou

SKi opraHizyloTe iHTepdelici. HaBenith npukjiaad BH3HAUEHHS BIAKPUTHX
3aKPUTUX TIOJIIB I METO/1iB KJ1acy.

15.IToHaTTs cnajikyBaHHs Ta 110JiMOp¢i3My B 00'€KTHO-OPIEHTOBAaHMX MOBAX

nporpaMyBaHHs. [TOHATTA Ta NpUKIaaM repeBaHTaxeHux QyHKUid. lepapxis
knaciB, OJIMHOYHE | MHOKHUHHE CaJIKOEMCTBO.



16.Abctpaxri wnacu. Ilpusnauennss i BHkopucranus. Hapenite npuxiaan
abctpaktHoro knacy. CneuianpHi  Meroau kiacis.  IlepeBaHTakeHHs
oneparopis. [lousrrs apyxHuix GpyHkuiii i kiacis. OcobauBicTs g0CTYNY 10
3aKpUTUX ToniB  kinacy. HapeniTe npuknaam opramizanii gocTyrny o
3aKpUTHUX 110J1IB.

17.0prauizauis 0OMiHHMX orepauiil 3 BUKOpUCTaHHAM 0IONiOTeKH KiaciB s
BBeIeHHS - BuBeieHHs. [lousitrs aitny i noToky, npukinagd poboTH 3 HUMH.
ManinynsTops 1oToxis.

18.00po0ieHHs  NPOrpaMHUX TOMHJIOK 3ac06aMH  MOBH IPOrpamMyBaHHS.
ANropuTMIiYHa KOHCTPYKILiS THITY try catch. [ Ipuknanu BHKOPUCTAHHA
00poO0JIeHHSs TIOMHUIIOK POOOTH MPOTPAMHOTO GII0KY.

19.IousTrst wabnony dyHKuii Ta knacy. A6cTpakTi anropurMu. bibmioreka
craniapTHuX wabnoHiB STL (Standard Template Library).

20.Komminsropu i intepnperartopu. Onuc ix poGOTH Ta NOPIBHAHHA Mepesar i
HenonikiB. OCHOBHI 3amaui, M0 BHPIMIYIOTECA KOMTIATOpOM. BXimmi i
BUXI1JHI ¢aiiy, iX JIOriYHmif 3MICT.

21.1lousTrs mpo pecyper komm’rorepa. OrepaliiiHa cucremMa sk nporpama
YNpaBiliHHA pecypcamy. OCHOBHI 3aBHAHHA YIpPAaBIiHHS IPOrPaMHUMH
MPOLECaMH, ONEPATUBHOKO IaM'ATTIO i TIPUCTPOSIMH BBEJEHHS - BUCHOBKY B
olepauifiHif cucTeMi.

22 ITonsTrs  Oarato3amnaydoi onepaniinoi CHCTEMH. Burtucuswoua
Oararo3agavHicTe. CxeMa BUTHCHSIOUOT 6araTo3aauHoCTi KBAaHTYBaHHIM 3a
4acoM. YMpaBliHHSA nponecamu B 6ararozagaqaux OC. OcHOBHI ANrOpUTMHU
YIpaBIiHHA. YNpPaBIiHHA ONEPAaTUBHOI NaM’SATTI0O B Oaratosamauniii OC.
OcHoBHI  anroput™Mu ympasninds. BipTyanbHa mnam’sTb. YnpaBniHHs
pecypcamu. MonononkHe Ta CHilbHE BUKOPHCTAHHS pecypciB. [lonsTTs
MozesoBanHs pecypey. «CrymiHr». Kputuuni cexuii B acMHXpOHHHX
npouecax Oararosagaurnx OC. OcHoBHI  anrcpuT™Mu CUHXPOHI3allii.

3aBlaHHsA  CHHXpOHi3auii npomecis. [loHATTS KPUTHYHOIO  ILLISIXY.
«3MaraHasy i «KJIiHYIY.

23.0cHoBHI MeTO/M opraHizanii 30epiranus (Gaiilis Ha 30BHILIHIX IPUCTPOSIX

psiMOro Metoy aoctyiy. [IoHaTTs 6i6nioTeunol, iHaeKCcHOT MOCiI0BHOT |
KJIaCTePHOI CTPYKTYPH.

24.Tunn nianoris, mopiBHAIBHI XapaKTePHCTHKH ialoTiB. I'pynu xopuctysauis

OC. OcHoBHI xapakTepucTuky Iianoris THITy MEHIO Ta KoMmaHna. [ pymnu
kopucrtyBayiB OC.

25.0cobnuBocti MoBU nporpamyBanus CH, cunTakcuc, HArpsMy BUKOPHCTAHHS,
PO3MOBCIOKEHICTD. [ IpHBECTH NMPHK/IANK KO 3 KOMEHTAPAMHU.

26.0cobauBocti  MoBH  mporpamyBanus  C++, CHHTAKCHC,  HaIpsAMH
BUKOPUCTAHHA,  pPO3NOBCIODKEHICTh,  [lpuBect  upuknamd  komy 3
KOMEHTAapsMH.



27.0cobauBocti MoBH nporpamyBatis C,.CHHTAKCHC, HAITPIMHU BUKOPUCTAHHS,
PO3MIOBCIO/DKEHICTL. TTpUBeCTH NPUKITAIA KOJIy 3 KOMEHTAPSIMH.

28.0cobmmBocTi  MoBH nporpamysanmsi  JavaScript, cHHTaKchc, HarpsiMd

BUKOpHCTAHUSl,  PO3NoBCIojuKenicTs.  Tlpusecru  npukitand Koy 3
KOMEHTapsMU.
29.Cnocodn jrocardenust naaitinocri nporpamuoro 3abesnedenss. Ilpusecty

NPaKTHYW NPUKIAAN 3 BHKOpUCTaHHSM 0a30BOI MOBHM [pOrpaMyBaHHs.
ITousTrs npo recrysanus. HaBecru rnipocTuit npuknag TeCTyBaHHS.

30.Merononorist  po3poOku  nporpaMHoro 3adesnedeHHs. TexHOJOrd4HUR
NpoLec CTBOPEHHS mporpaMHoro 3adesrieyeHHs. Mopenl KUATTEBOTO [UKITY
po3poOKH nporpaMHoro 3ade3nevenHsi. CTyrneH4acTa 1 BOJOCIAAHa MOeb.
[losicuntn Ha npuknani. Ilepesaru 1 Hemoniku mMoneni. CripagbHa MOJENb.
[Toschutn Ha npuxkmani. IlepeBarn i Hemomiku Mogeni. PanionansHuit
yHiti1koBanuii npouec. Iloscauru Ha npukitazi. [lepeBaru i HeJOTIKH MOJIENI.
ExcTpemMalibHe nporpaMmyBaHHs.

31.0cnoBu .NET. Crpykrypa nnarpopmu .Net., Bepcii .Net. CtpykTypa .Net
Framework, Bepcii .Net Framework. Bipryansaa mammua CLR. CtpykTypa
Ta TpUHUHUI poboTH. 3aranbHa cucteMa tumie CTS. ITepeTBopeHHs THUIIiB.
Ynpasninas pecypcamu mam’sti B .Net. WPF ta XAML.

32.0cHOBHI cHHTaKcuuHi KoHctpykuii C#. PoGora 3 psaxamu. PoGora 3
MacuBaMu JaHuX. Pobota 3 daiiiiamu ta nqupexropismu. Cepianizanis JaHuX.

33.Cnocobu peanizauii npuanunis OOIl y mosi C#. CyThicTs 06’ €kTHO-
OPIEHTOBAaHOTO TMiAXOAy 10 cTBopenHs I13. Knacw. IHkancynsuis.
Hacnigysanns. IMomimopdism. Intepdeticy. AOcTtpakTHi knacu. Kosexuii.
Heneratu. Iloxmii. OO6pobka = BHKIIOYHMX CHTyamii Ta ix reHepanis
KOPHUCTYBayeM., i ‘

34.1lJabnonn npoektyBanHs. CtpykrypHi ma6nonn. 11la6non «JlexopaTtop».
[lTabnon «Kommnonypaneuui». Ilabnon «Micty. Llla6non «Ananrtepy.
[labnon  «Ilpucrocysaneus». Illa6monn  «®acany, «3aCTYTHUK.
Iopomxysanbui mabnonn. I1a6on «IIporotum». 1labnon «OguHaK».
Hlabnon «®abpuunnit metony. Illa6nou «AdctpakTHa (adpuka». 1llabnon
«bynisenpnmion. Iloseainkosi ma6nonu. aGnom «Crtpareris». 1lladnon
«lllabnonnnii meromy. IllaGnon «Cnocrepiraw». llla6mon «JIaHIoKOK
0boB’a3kiBy. IllaGnon «Komanna». IllaGnou «llocepennux». ladnon
«ITeparopy.

5. 3acobu cmeopennn indhopmaviinux cucmen

I. Hopmanizauis 6a3 nanux. IMepia i npyra nopmansui dopmu. ITonsirrs
HopMasiizalil Gasu fanux. Bukopucranms METOJYy HOpMalbHUX (OopM s
ONTUMISAMIT  CTPYKTYpH  BIIIHOWIEHb. 3aNeX)HOCTI MiXk — aTpuOyTamu.



)

10.Enement Moseni cyrthicTh-38’s30K. OcHoBHi

I1.MoBa 3anurie 10 6Gas nanux SQL. OcobnusocTi

. Ilpobnema  HammmmkoBoro IyOJIIOBaHHS

. bazosi ™Mnu 3B’g3kiR MK nanumu. o

BusiBnenust 3anexuocreit mix arpudytamu. Kpurepiit nepuioi HopmansHoi
hopMH, NOHATTS Ta NPUKJIAIM NOBTOPIOBAHUX IPYII Ta CI0CO0Y TX yCyHEHHSL.
Kpureptit  npyroi  nopmansuoi  dopmu, nNoHATTS Ta  nmpUKIagM
GynxuionanbHoi 3anexHocti aTpubyTiB Ta BU3HAUHMKA (nerepMiHaHTa).
Kpurepiit Tpethoi HopManbHOT GOpMHU, HOHSTTS Ta MPUKIAAH TPAH3UTUBHOIL
3aNeKHOCTI MK atpubyramu BinsoiwenHs. Kpurepiit HopmanbHoOT hopmu
bovica-Konna.

Busnauenus nouarrts intepdeiic kopucryBaua, THIH KOPHUCTYBallbKUX
inTepdercis. [pununnm sikoeti intepdeiicis. Tennenuii PO3BUTKY CyHaCHHX
BeO-inTepdeiiciB. Kapracu Be6-3acTocyHKiB, 320061 X cTBopenHs. KapkacHe

MOJIEIOBAHHS  iHTep(eliciB  Be6G-3aCTOCYHKIB. Moy Ta TmaThopMmu
CTBOpPEHHsI BEO-3aCTOCYHKIB Ta iHTepeiicip.

HonarTs «xMaphi obuMcieHHs». XapaKTepHCTHKHM XMapHUX OOYUCIIEHD.
MoxxuBocti xMapuuX oGunciens. IlepeBarn Ta HemOTiKH. Knacudikauis
XMapHUX CcepBICiB. Mopuerni posropranHs IHPPaCTPYKTYpH XMapHHX

ob4nCleHb, BHM3HAYeHHS KOXHOI 3 Hux. Mozeni 00CITyTOBY BaHHS,
BU3HAYEHHS, Cy4acHi pillleHHS.
KonkypenTni CUCTEMH. ITapanemizm. Mogeni KOHKYPE€HTHOTO

nporpamyBaHHs. Sharedmemory. Momens 06MiHY NOBiOMICHHSMY.
HpoGremu ronku 3a pecypeu (racecondition).

. Posmoxtineni  cucremu.  Cuaxponizais dacy. Ausroput™m KpicriaHa.

Anroputm bepkini. Tpauzakuis. Tpuntwmnu ACID. ApxitekTypa MapReduce.

. IHTenexryaneHi METO¥ OOYMCITIOBAHHS IS KJlacTepusanii, kiacubikanii,

MOJCIIOBAHHS Ta IIPOIrHO3YBaHHA.

Cywacni CVYBJ] Tta interposani CIyXOW aHai3y OaHUX, MOMXJIUBOCTI
IHTerpalii clyx6 y KoprnopaTusHi iHpopManitini cuctemu. [lousTTs Gasu
AQHUX Ta CUCTEMH YIPABIiHHS 0a3zaMu TaHHX (CYB]1). Ionsarta cyTHoCTI,

aTpulyTy, 38’43Ky Ta IOMEHy Ta ix UTIOCTpALlisl Ha TOBiTBHOMY NIPUKIIAII.
Haii6inein nommpeni CYB/I.

Ta Y3rOJUKEHHS BBEJCHHS
y ineHTH(dIKaTOpiB 3anucis.
uli nanux. I[ToHsSTTS winicHOCTI

AyOnboBaHUX naHuX. Bumoru A0 BHOOP

AHoMarnii BCTaBKU, BUIANICHHS Ta Mo udika
JIaHHX.

PMYBAaHHsI 3B'SI3KIB TUIIB "OAWH 10
oaHoro", "onuH 10 Garathox" Ta "GaraTo no OaratbeX". Ilpuknanu nanux i3
TaKUMU TUIIAMH 3B’ I3KiB.

BH3Ha4YeHHs ER-nmiarpam.

Ipuknamn ER-piarpam 3 PISHOMaHITHUMM THIAMK 3B’ S3KiB.

3aCTOCYBaHHS.
naHux. OcoOuuBocTi 3aCTOCYBaHHS.

13 TabNHUAMU: KOMaH/Ma [O0NaBaHHs CTOBILIB,

ANBTEPHATHBHI MOBH 3anuTis 1o 6a3
Komangu wmaninynsunii



KoMaHna Moaudikauii xapakTepUCTHK CTOBTILIIB, KOMaH/Ia repeiMenyBaHHS
Ta KOMaH/1a BUJIAJIeHHs! CTOBILIB, KOMaH/a BUIAJIEHHS] Tg6nnub. CMHTaKcnc
oneparopa SELECT. Ilpuknaam Bupaszy SQL, o opranizye BH§1pKy JaHUX
13 1BOX TaOJaulbL st eBHoro kpurepito. CHHTaKCHC OMeparopis INSERT,
DELETE, UPDATE. Ilpuxnanu supasis SQL, wio OpraHi3yloTh BCTaBKY
HOBMX  JlaHMX, BMAaJeHHs Ta MoOAU(IKall JaHWX, BIANOBIJIHO.
Buxopucranus BKnajeHuX 0i13anuTiB B MOBI SQL‘. [ IpuHun po69m 3aIUTy
31 3B's13aHMM nifzanutoM. Ilpukiax opramizauii 3anuty 3 migzamuToM.
Bukopucraudas HAVING B 3p’s3auux nigsanurax. Onepartop o6’ exHasms
UNION. TIpuHuun poGoTH 3anury npu BUKOPHUCTAHHI oneparopy. I Ipuknang
BUKOpUCTaHHs oneparopa UNION. VYcynenuss ny6mroBanns B UNION.
Omnepanii 10€AHaHHs TabNHLb UUTAXOM OCHIANBHOT LTiCHOCTI. Pi3HOBH M
Ta NPUHUHUIK pobOTH omeparopy o6’ eanadus Tadbmuns JOIN. [Ipuxnaan
BUKOpUCTaHHA  omepatopa JOIN. BuxopucranusingekcyBauHs Ta
PO3IINCHHS JUIs  ONTHMi3alil NPOLYKTHBHOCTI 623 JTaHUX. Ipuxnan

aTrpuOyTIB BiAHOIICHbD, JJIA SKUX IOLLIBHA iHAeKcariz Ta IIPUKJIa] BUpa3y
SQL 11t cTBOpeHHS iHzeKcy.

12.0pranizanis faHux ta 3araneHi BizoMmocTi npo Moxei aaHux. [lopiBHAnbHA
XapPAKTEPUCTAKA PENALifHOI Ta 06’ €KTHO-OPi€HTOBAHOI MOJenel KaHuX.
Hpuxknamgu CYB /L, mo BHKOPHCTOBYIOTB TaK1 MoJesi.Mepexesi Ta iepapxiumi
MoJeni nanuX. Pensaniiina monens napux. CrcreMa 0a3 nanux. 3abesneyeyus
HE3AJIEKHOCT]  NaHuX. ApXITeKTypa cucTeMH 0a3 maHuXx Ta i piBHI.

ApXiTekTypa "KiieHT-cepsep". CyTs posnonineHoi o6poGku nammx B
KOMITTOTEpHUX CHCTEMAx Ta MEpEeKax.

13.Cucremu ynpasninns 6azamu manumx (CYB ). OcnorHi 031aku Knacudikamii
CYBJI. OcHoBHi 3aco6u CYBJ. Bnacrtusocti CVBJl Ta Ttexnomnorii ix
BHUKOpHUCTaHHS. OO0'eKTHO-OpieHTOBAH] CVYB/. O6'exty Ta 06'
AZIMIHICTPYBaHHS JaHWX Ta aIMIHICTpyBaHHA 6a3 nanux. OCHOBHI eTanu
PO3poOKU 0a3H maHuX. Iadopmaniiino-norivna monens JaHU

X MPEIMETHOI
cOJacTi Ta TexHoJoris ii Po3podkH. Busnavenns noriunoi CTPYKTYpH Oa3u
JaHUX.

€KTHI KJIACH.

14 Knacu cygacuux npouecopis. 3araibHi Ta BiqMiHHI PHCH MIKPOKOHTPOIIEPiB
Ta NPOLECOPIB 3aralbHOro 3acrocyBaHHs. [lonaTTst yOymoBanoi cucteMu.
Hpuxnanu APXITEKTYp CydacHux IIPOLIECOpiB.

15. JTatu Bu3HAvenns TeXHoNorii [ure
TEXHOJIOTIH, 4Ki BUKO
cepsicis loT.

pHeTy peyeit (InternetofT hingth,IoT). Crex
PHCTOBYIOTECST B pamkax loT, uasecTu NIpUKIIAaU

16.3aransui npuumuny nepenaui

(aiinis Ta nosi
Mepexi,

AIOMIICHB Yepe3 KOMIT 0TepHi
NepeBarn naketHoi nepepaui. XapaKkTepHCTHKA piBHsM Mozaem
BBaCMO,Hll.BlIl.KpI/ITHX cucrem (Open System Interconnect - OSI), npuknanu
IIPOTOKOJIIB PI3HUX PiBHIB.



17.dopmar MAC-anpecu, TTOHSITTS OJIHOMYHKTOBHX (Unicast),
Oaratonyunkrosux (Multicast) Ta mmpoxkomoBuux (Broadcast) MAC-aapecu.
[Ipuknaan BUKOPUCTAHHS TIPOTOKOJIAMH KaJlpiB i3 TakuMu TunaMu MAC-
aznpec.

18 ITousTrst KOM3IT npU opramizauii KOJeKTHBHOIO JIOCTYMy [0 cepeJoBHLUa
nepenaui B rexuonorii Ethermet. Anroputm Merosa KoseKTUBHOTO JOCTYITY
0 cepean mnepeiaui 3 po3Ii3HaHHSAM Hecydol Ta BHUSIBJIEHHSIM KOMi3iH
(Carrier-Sense-Multiply-AccesswithCollisionDetection — CSMA/CD).

19.3aranbua xapakrepuctuka texHosorii Ethernet. Ycmamgkosani Texrosorii
Fast Ethernet, Gigabit Ethernet i 10 Gigabit Ethernet, ix crinpHi pucu.

20.3arajnbHa XapakTepucTHKa NPOTOKOJIiB MepexxHoro piBHs. ®opmart IP-agpecu
Ta MPUHIMN BUINEHHS OitokiB [P-anpec 3a kiacoBoto cxemoro. Ocobusi 1P-
aZipecy Ta npasuia ix BxubaHHia. [InanyBanus [P-nigmepex 3a 10rmoMororo

MacoK TT1JIMEPEexX.
21.Bigobpaxenns IP-anpec Ha ajapecw KaHAJIBHOTO pIBHA 3a IOTIOMOIOFO

nporokony ARP. Mogens po6oru ARP. BinodpaxeHHs: JOMEHHUX IMeH Ha
IP-axpecu, eTanu npouecy BusHaueHHs [P-agpecy 3a JOMEHHUM 1M’ SAM.

22.0cHoBHI 3a1a4i mpoTokoiy IP. @opMart 3arooBKy Ta XapaKTepUCTHKa I10J1IB,
[0 BUPILITYIOTH 3a1a4i IP.

23 Ilpunnung Mapmipytusanii [P-makeTiB y ckiafeHid Mepexi, CTPYKTypa
TaOJIMIL> MapIIpyTH3allii Ta KOMaHAW 3aaBaHHs CTATHYHOTO MapuipyTy 10
MEpEeK.

24 Ilporokonu jguHaMivyHoi Mapmpyrtu3amii. [ToHATTS, BH3HAU€HHsS, OCHOBHI
AITOPUTMH POOOTH.

25.3arajpHa XapaKTEPHCTHKa Ta OCHOBHI 3ajadl IIPOTOKOJY KOHTPOJIBHHUX
nosigominens IarepHery ICMP. Tunu nosigomiess ICMP. Ilpuniunu
suxopucradHs ICMP noBiloMiIeHb B yTHJIITaX ping Ta traceroute.

26.3ana4i NPOTOKOJNIB TPAHCHOPTHOro piBHA IIOpIBHANBHA XapakTePHCTHUKA
nporokonis TCP ta UDP. TIoHSTTS IOPTiB Ta aJpec COKETIB, PO3MOJILI
HoMepiB nopTis. HoMmepu MOpTiB MOMYJISPHUX NPOTGKOJIB IPHKIIATHOIO
pIBHS.

27 Ilpouedypy BCTAHOBJEHHS 3’€[HAHHS, Nepenadl NaHHX Ta 3aBEPLICHHS
3’eiHanHa nporokoiaoM TCP. TMons Ta nparnoplli 3arojioBKIiB NaKeTiB, LIO
BUKOPUCTOBYIOThCS IPH 1IUX NMPOLEYPaXx.

28.Mopmar 3aroosky TCP. BukoprcTanHs OB Ta NPANoOPLiB JUls LUTICHOI Ta
rapaHToBaHol nepeaaui jgaHux. Crocid KepyBaHHS [OTOKOM [JaHHX 32
aoromoroio "sikHa".

29.ITousTrd Tesexomynikauii. Crpykrypa tepuropianbioi mMepexi. Ipukinau
MPOTOKOJIB Ta TEXHOJOIH TepUTOpialbHIX MEpek, [100yJ10BaHHX HA
KOMYTalLlii BipTyaJibHUX KaHaJliB Ta KOMYyTallil nakeTis/KoMIpoK.



30.3arpos3u inpopmauiiiHiii GesreL KoMII foTepHOi 06pobkn ganux. OCHOBHI
3ajaui 3axucrty indopmMauii B KOMII'IOTEpHHMX CHCTEMax Ta MEpexax.
Opraunizauiiiti, TexHiyHi Ta kpunrorpaiudi 3aco0H 3axHCTy iH(popMaii.
3aco6u obMexeHHs 10CTyily 10 iH(opmanii, BAKOPHUCTAHHS OpanaMayepiB
JUISE 3aXKCTY KOMIT'IOTEPHIX Mepex Bifl cripod HecaHKL[JOHOBAHOI'O JOCTYITY.

31.Komm'torepHi BipycH, ix kiacHikallisi, criocodn po3rnoBCrOUKEHHS BIpyCIB.
MeTo/1i BUSBJIEHHs KOMIT' OTEpHUX BIpyCiB Ta 3aXUCTY BII HUX.

32. Lltyynuil iHTENEKT, IOHSTTS, MNPUHLUMUMK, KiIacu 3anxad, aJITOPUTMH.
ManiMHHe HaBuaHHs, IOHSTTS, TPHHUMIH, Kjl1acu 3aaa4, aJllrOpAUTMH.
Heiipouni Mepesxi, Mmozieni. HapuyaHHA 3 BUATETIEM Ta 5e3. [ nnboke HaBYaHHS

(Deep Learning).

33.XmMapHi oOuHCNeHHs (NPUHIMITM 100YI0BH, 0COOJMBOCTI, IIepeBar,
HENOMKH, MPUKIANH, [EpPCIIEKTHBH PO3BHUTKY). Mogen po3ropTaHHs B
KOHTEKCTI XMapHHMX oO4mcieHs.Mogeni o00CiIyroByBaHHs B KOHTEKCTI
XMapHHX obuMcIeHs. BipTyanizamis B KOHTEKCTI XMapHUX OOYHMCIIEHb.
PosnomineHa dailioBa cHcTeMa B KOHTEKCTI XMapHUX 00YHCIICHb. TenpeHuii
PO3BUTKY pO3MojiNeHnx cucteM. Ilpuknaan XMapHUX cepsiciB Microsoft,
Google, Amazon. KBaHTOBI KOMII'TOTEPH.
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4. PeliTnHrosa encremMa oniMiOBaHHS

Hpu Berymi Ha tperilf (OcBiTHLO-HAYKOBHIT) piBeHb BHIIOT OCBITH s
3100y TTS HAYKOBOTO CTymHeHs NOKTOp (ijsocodii BCTymHHM iCHUT cKIagaeThes 3
ABOX YACTHUH: MUCLMOBOI BIANOBiAI Ha Tpu nurauHus. Ek3amenaniiiauit  6iner
MICTATH TpW nDHTaHHs. Bianosins Ha nepmwe Ta sapyre nutaHHs Ginera
ouintoeThes 3a  30-GanbHo10 cucTemoto(Tabi. 1), a Ha TpeTe MUTaHHS OLIHIOEThCS
3a 40-0anpHo0 IKanoo (tads. 2).OuiHka, sIKy BCTYIIHHK OTPUMYE 3a BiANOBibL Ha
KOXHE TIMTaHHA, BU3HAYAEThCS 3a cucTeMolo 6aniB, nomanor uuxdve. Kpurepii
OLIIHIOBAHHS HaBe/eHi B Tabauuax | ta 2.

Tabnuus 1

banu XapaxkTepUCTHKA BiAMOBI I

30 IloBHa npaBuiIbHA BiAIIOBI b HA 3AIMTAHHA 3 BiAMOBIIHUMH
NOSICHEHHSIMM.

25-29 | Bianosiak npaBuiibHa, ajle He 30BCIM 110BHA.

19-24 Bianosias B uisioMy npaBuiibHa, aje MiCTUTh OKpeMi HETOYHOCTI.

12-18 | Bianosiae B nisiomy npaBuiibHa, ajle MiCTHTL HETOYHOCT] 260
BIJIIOBI/Ib HEIIOBHA.

6-11 Biamosiae B LioMy npaBWiIbHA, ajié MICTHTE CYTTEBI HETOYHOCTI a60
BiJIITOBIIb CYTTEBO HEMOBHA.
1-5 BianoBifp MiCTUTH CYTTEBI IIOMUIIKH.
0 Binnosifb Ha MUTAHHS BiACYTHS.
Tadomuus 2
baimm XapakTepuCTHKa BiIIOBI/I
40 IToBHa npaBuiIbHA BIAIOBIb HA 3allMTAHHS 3 BiAMOBI THUMH
IIOSICHEHHSIMH.

35-39 | Bignogiaes npaBWIIbHA, ajie He 30BCIM [TOBHA.

23-34 | BianoBigs npaBuibHA, ajle He NOBHA (BIACYTHS OJHA MO3ULIIS
BIITOBI/II ).

21-27 Bianosiap B ILIOMY NPaBUIbHA, aJle MICTUTE OKPEMi HETOYHOCTI.

13-20 Binmnosijp B 11iJIoMy IpaBUJIbHA, ajlle MiCTUTh HETOUHOCTI 200
BIJIITOBiJIb HEIIOBHA.

6-12 BiamnoBizap B 1inoMy NpaBUJIbHA, ajle MICTUTh CYyTTEBI HETOUHOCTI 260
BIJINIOB1/Ib CYTTEBO HEIMOBHA.
1-5 Bianosiib MICTUTH CYTTEBI MTOMHJIKH.
0 Bianosink Ha NMATAHHS BiICYTHI.

IToyaTkoBUI peATUHT abiTypieHTa 3a eK3aMeH PO3paXOBY€EThCS BHXOAAUH i3
100-6anpHo1 wikanu: 30+304+40=100 Oaxis. [Ipu BU3Ha4YeHH] 3arajibHOrO peATUHTY
BCTYIIHMKA [OYATKOBHM peHUTHHI 3a ek3aMeH IepepaxoByeTbest Yy 200-0anbHy
mKany 3a tabi. 3.



Tabnuus sinnosianocri ouinok PCO (60...100 6ai)

Ouinkam 200-6asbhoi wkanu (100..200 6ais)

Taonuus 3

Mxana | Ilkana | Wkana | kana | Ulkana | Ilkana | Hlkama | [Ikana
PCO |100..200| PCO |100.200| PCO |100.200] PCO |100..200
60 100 70 140 80 160 90 180
61 105 71 142 81 162 91 182
62 110 72 144 82 164 92 184
63 115 73 146 83 166 93 186
64 120 74 148 84 168 94 188
65 125 75 150 85 170 95 190
66 128 76 132 86 172 96 192
67 131 rif) 154 87 174 97 194
68 134 78 156 88 176 98 196
69 137 79 158 89 178 99 198

100 200

Betynne BunpoOyBaHHS NpoBOASTH JHINE 3a 3aTBEPIKEHHM KOMILIEKTOM

€K3aMeHalllWHUuX OijeTiB.

BinMoBa cTyaeHTa Bil HanUCaHHS

BCTYITHOTO

BUINIPOOYBaHHS 32 eK3aMeHaliiHUM OLIeTOM aTecTyeThbCs K He3a[O0BilbHA

BIATIOBI1]Ib.

I1ix yac BCTyIHOro BUNPOGYBAHHS HO3BOJSETHCS KOPUCTYBATHCS PYUKOK Ta
JUCTaMM  BCTymHOro BunpoOyBannsa. Ilpu BusiBneHHi daxty BukopucTaHHS
HEJIO3BOJICHUX MaTepiaiB eK3aMeHalliiHa KOMicis Mae€ mnpaBo IPUIHHHUTH
BUIIPOOYBaHHS | BUCTABHTH HE3a/I0BiTbHY OIHKY.

Iepecknananns GpaxoBoro BCTYIHOrO BUIIPOOYBAHHS HE T03BOJISETHCS.

BerymHuk Moxe nopatu anesiiio Mmoo pe3ynsTary $paxoBoro BCTYIIHOTO
BUNPOOYBAHHS JIUIIIE B JIEHb OTOJIONICHHS PE3YJIBTATIB LIOTO BUIIPOGYBAHHS.



S. lpnkaan ekzamenaniiinoro Ginery

Hauionanbunii Texuiunmnii ynisepcurer Yrpainu

«Kniseniuii nonitexuiuunii incruryT imeni Iropsi Cikopcbkoro»
OcgiTHiii cTyninb loxrop Ppinocodii

Crneuianbuicts F2 Ikenepist nporpamuoro 3abesreuenns

EK3AMEHALIIHUMI BIJIET No

1. JllarpaM# KOMITOHEHTIB Ta iX BUKOPHUCTaHHS.

2. BigHomIeHHS MK KiacamMu (y3arajbHeHHs, 3aleXHICTb, acoliaiis, arperaiis,
KOMITO3HINIs) Ta 1X BUsBIeHH:. [IpoeKTyBaHHS KJaciB, BiJIHOIIEHB MK KJIacaMu.
ITaketyBaHHs Kiac.

LI

- OcHoBHi 3a71aui npoTokoiry IP. MopMmar 3aroioBKy Ta XapaKTepHCTHKA MOJIB, IO
BUPILIYIOTH 3a/1aui. IP. ITpuHuunu mapupyTusanii IP-naketis y cknaneniit mepexi,
CTPYKTypa TalJIHih MapIIpy TH3allil Ta KOMaHIHM 3aJaBaHHs CTATHYHOIO MapIIPyTy
70 Mepex.

3aTBEpIKEHO:

I"apanT OCBITHBOI pOrpaMu Ceredis CYJIEMA




PO3POBHUKU ITPOI'PAMM:

Cyaema €premis CrawmiciasiBua — rapanTt oCBiTHBOI Nporpamu, 3aBijyBauy
KadeIpu nporpamMHoro 3abesrneyerHs KoMI' IOTEPHUX CHCTEM, HOKTOP TeXHIUHHX
HayK, TOLEHT

I'aspuaxo €sren Bosioaumuposny — npO(l)ecop KaenpH iHKeHepil mporpamMHoro
3a0C3IICYCHHS B CHEPTeTHIL, JOKTOp TeXHIYHHUX HayK, Mpodecop

Kiaumenko Ipuna AunaroaiiBua — npodecop xadenpu o6uncmoBabHO] TEXHIKH,
JOKTOP TEXHIYHMX HayK, podecop

Hosorapebkuii Anaroaiii MuxaiijioBay — npodecop xadeapu oOYHCTIOBATLHOT
TEXHIKH, JOKTOP TeXHIYHHX HayK, mpodecop

Ownaii Mukona Bosoaumuposuy — norenr KaeIpu NporpaMHOro 3abe3neyeHHs
KOMIT YOTEPHUX CHUCTEM, KAHIUIAT TEXHIYHHX HayK, JTOUEHT

Cripenxo Cepriii I'puroposuy — 3aBiyBaY Kadepu 0GUNCIIOBATLHOI TeXHIKHY,
AOKTOp TeXHIYHMX HayK, podecop

Crenenxo Iuma BsuecnapiBna -— npodecop xadenpu inpopmatuku Ta
NPOrpaMHO] iHXKeHepil, JOKTOp TeXHIYHMX HayK, nmpocgecop
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