HALIOHAJIBHUM TEXHIYHUN YHIBEPCUTET YKPAIHU
«KuiBcbkuit mosiTeXHiuYHUMA IHCTUTYT iMeH1 [ropst CikopcbKOTro»

3ameepoincyro

['osoBa IpuiimanbHOl KoMicii
PexTtop

Amnaroniit MEJIbBHUYEHKO

nionuc

oama

IMPOI'PAMA
JA0IaTKOBOIr0 BCTYITHOI'0 BHIIPOOYBAHHS
JUIS BCTYITy Ha OCBITHbO-HAYKOBY IpOrpamy MiJAroTOBKH A0KTOpa dinocodil
«IHxenepis mporpaMHOro 3ade3neyeHHs»

3a cneuianvnicmio F2 Inycenepia npozpamnozo 3abe3nedeHus

[Iporpamy yxBaiieHo:
HaykoBo-MeTOIUYHOIO KOMICIEIO 32 CIEHIATBHICTIO
F2 [mxeHepis mporpaMHOTo 3a0e31eYeHHS
[TpoTokon Ne  Bix 2025 p.
['onoBa HMKY

€prenis CYJIEMA

Kuis - 2025



3micT

1. 3aranbHi BiAOMOCTI

2. IluTanHHs, 110 BAHOCATHCS HA BCTYIIHE BUIIPOOYBaHHS
3. HaBuanbHO-MeTOAMYHI MaTepiajiu

4. PediTUHroBa cCUCTEMA OLIIHIOBaHHS

5. Ilpukiian ex3ameHauiiHoro 6ierty



1. 3araJjabHi BigomMocTi

s [lporpama mpu3HadeHa A BCTYNHUKIB Ha HaBYaHHS s 3100yTTs
cTyneHs JokTopa ¢inocodii 3a cneuianbHicTio F2 IHXeHepis mnporpamHoro
3abesnedyeHHs iHdopmanii (ocBiTHS nporpama «lH)XeHepis IMporpaMHOro
3a0€3MeUEHHS» ).

Metoro Ilporpamu € HanaHHs BCTyNMHUKaMm iHQopMalii HIOJ0 3MICTy
HaBYAJILHOI'O Marepiajly, IMepeBipka 3HaHb 3 SIKOro BiAOYBaeThCcs I Yac
J0IaTKOBOI'0 (haxoBOro BCTYMHOIO BUIPOOYBaHHS Jis BCTYIy Ha HaBYaHHS 1Jis
3100yTTsS CTymeHs JoKTopa @inocodii 3a cnemianbHicTio F2 IHxenepis
nporpaMHoro 3a0e3rneyeHHsi (OCBITHS mnporpama «lH)XeHepis MporpaMmHOro
3a0e3Ie4YeHHS» ).

BcerynHe BunpoOyBaHHs MPOBOAUTHCS Y GOpMi MMCBMOBOTO €K3aMeHY, SKHi
BKJIFOYA€E IT’SITh TECTOBUX 3aBJaHb 3 BapiaHTamMu BianoBiged. s cxianaHHs
BCTYTTHOTO BUIIPOOYBaHHS HaAaeThest 60 XBUIMH.

3MIiCT HaBUaJILHOIO Martepiaiy, NepeBipka 3HaHb 3 SKOTO BiIOyBaeThCs Iij
4ac BCTYNHOro BUIIPOOYyBaHHS, HaBeleHUH y po3aim 2 «[IutaHHs, 110 BUHOCUTHCS
Ha BCTYyIHE BUINPOoOyBaHHs» L€l [Iporpamu.

Jns miAroToBKM A0 BUINPOOYBaHHS PEKOMEHIOBAHO BHUKOPHUCTOBYBATH
HaBYaJIbHY JIITEpATypy, HaBeleHy y po3aiii 3 «HaByaabHO-METOAUYHI MaTepiaimy.

Indopmanis 1mWoOAO0 METOAWKM OLIHIOBaHHS HaBeleHa Yy po3ain 4
«PeiiTuHroBa cucrema ouiHtoBaHHs». [lpukinag OineTy HaBeneHO y po3aini S
«[Ipuknan ekzameHalifHOTO OLIETY.



2. Temu, siKi BHHOCSITbHCSI HA BCTYIIHE BUNIPOOYBaHHsA

3arajibHi MOJOXKEHHS T4 OCHOBHI MOHSTTS MaTeMaTUYHOI'O MOJEIHOBAHHS.
Knacudikanis Mopneneid. BrnacTuBocTi Ta  KOHTPOJIb — NPaBUJIBHOCTI
MaTeMaTH4HuX Mojened. O-¢yHkuis [lipaka Tta QyHkuis Xesicaiija.
EnemenTu Teopii moxubok. TexHonoris MoAeI0OBaHHS.

MaremaTiuHi MOJei, L0 OMMCYIOThcs AW(epeHLiaIbBHUMU PIBHAHHAMU
NIEPLIOro MOPSAKY. 3arajibHi BIZOMOCTI Mpo AUQEpeHLiaibHl pIBHAHHA Ta
METOAM 1X PO3B’si3aHHs. TOUKM piBHOBAard po3B’si3KiB AM(EpeHLialbHOrO
PIBHSIHHS Ta 1X CTIHKICTb.

MaremaTu4yHi MoJeni, 0 OMUCYIOTbCS AW(EepeHLiaIbHUMHU PIBHIHHIMU
BULIKMX NopsakiB. JliHiMHI AudepeHmiaNbHl PIBHSIHHS BUIIUX [OPSIKIB.
MexaHiuHi KOJIUBaHHS.

MareMaTtd4yHi MOJENi, 10 ONKMCYIOThCS CHUCTeMaMM JudepeHLianbHUX
piBHsiHb. CHCTEeMH OUQepeHLiaTbHUX PIBHSHB. 3azadi, sKi 3BOAATHCS 10
PO3B’sI3aHHS CUCTEM TuepeHLiaJbHIUX PIBHSHb

AHani3 cucreM audepeHIiaJbHUX PIBHSHb Ta MOJZEJNeH, 110 OMUCYIOThCH
cucreMamMu nudepeHUianbHUX piBHAHB. JliHeapu3alis HENIHIHHUX CHCTEM,
aHaJli3 X a30BUX MOPTPETIB Ta CTiMKOCTI. Moeni B3aeMoii MOy isiii.

KombinaropHa onrtumizamis. OOuucioBajibHa ckiagHicTb. [ligxoau a0
pO3B’sI3aHHSI.

AnroputMu 3 3a0opoHaMu. 3aranbHa i€ MOOYJOBM aJrOPUTMIB 3
3a00poHaMHu. ANTOpUTM 3 3a00poHamMu i  PO3B’si3aHHS  3ajadl
po3dapOyBanHs rpada. Anroput™ 3 3a00poHaMu sl PO3B’s3aHHS 3a/adi
KOMiBOsIKEpa. AJITOPUTM 3 3a00poHaMM JJisi PO3B’SI3aHHSI KBaJpaTU4HOL
3a/1a4l Ipo MPU3HAYEHHS.

MypaniuHi alropuT™Mu. 3arajbHa ifiess noOy10BU MypallMHUX AJITOPUTMIB.
Bapiantu noOynoBu Mypammuux anroputmis: AS, EAS, MMAX, ASrank.
MypanimHuid ~ alropuT™ Uil PO3B’sI3aHHS  3aJadyl  3HAXOKEHHS
HAWKOpOTILIOrO WUIIXy MK JBOMa BepliMHamu rpada. MypainHui
aJICOPUTM IS pO3B’SI3aHHS 3aa4l KBaJpaTUYHHUX MpU3HAUYeHb. MypalluHui
QIrOpPUTM Uil PO3B’si3aHHs 3anadi po3dapOyBanHs rpada. MypauinHui
QJITOPUTM JJIs1 PO3B’sI3aHHS 3a1a4l KOMiBOsDKepa.

AnropuTMu Kiacrtepizamii. 3ajgada knactepizauii. Tunu kinacrtepizauii.
Anroput™m K-means. Anroputm Fuzzy C-means. Anroput™m kiactepizaiiil
MHOHHHU BIJITOBIIHO JI0 33[JaHOTO KPUTEPIIO.

10.1LTyuni HeWponHi mepexi. LlTyunuii HelipoH. Knacudikauis mtydHux

HeUpoHHUX Mepex. OaHo- ¢ OararoliapoBUi MepUENTPOH. ANrOpUTM
HaB4YaHHs. Meperxa 3BopoTHboro noiuuperns (Back Propagation). Anroputm
HaBuyaHHs. Mepexa 3yctpiyHoro nowudpenHs (Counter Propagation).



Anroput™m HaByaHHsA. Kapra Koxonena. AnroputM HaByaHHsA. Mepexa
Xondunaa. Anroput™ HaB4aHHS. J|BockepoBaHa acolliaTUBHA MaM'ATb.

11.EnemMenTu Kinacu4uHoi Teopii ontumizaiiii. OcHoBHI nosoxeHHs. HeobxiaHi ta

JI0CTaTHI YMOBH 0€3yMOBHOI0 eKcTpemyMmy. HeoOXigHi Ta AOCTaTHI yMOBM
YMOBHOTI'O €KCTPEMYMY

12.Jlinifine mporpamyBaHHs [locTaHoBKa 3agadi Ta OCHOBHI ITOJIOXKEHHS.
['padiynnit Meton po3B’si3aHHSA 3a4ady  JIIHIMHOrO  IporpamyBaHHS.
Cummnnekc-mMeton Jlanuura. EnemenTu teopii aBoictocti. MeToa odbepHeHol
marpuii. JIBOICTUN CUMILIEKC-METOL

13.luckpeTrHe nporpamyBaHHs. Meroa ['omopi (MeToz BiACIKAOUMX IMJIOLLMH).
MeTon rijok Ta rpaHuLb.

14. 3ajaua npo HAWKOPOTIII IUIAXHM AJIs BCiX map. JlMHaMiuHe rporpamyBaHHS
IJ1s 3HaXOJKEHHsI Halikoportwmoro nuisixy. Anroput™m ®rnoitna-Bopuuenna.
Anroput™m J[>KOHCOHa.

15. INocranoBka 3aBHaHHs kinactepuzauii. @ynHkuil Bigctani. Kpurepii sikocti
kiaactepu3anii. Anroput™ K-cepenHix Ta Moaudikarii.

16. ATrOpuTMH MOLIYKY HaWKOpPOTILIOrO LUISAXY. 3ajada Mpo HaHKOpOTIi
UUIAXK 3 ogHoro Bxony. Ilomyk nepeBa HaKOPOTLIOrO WLIAXY.AJITOPUTM
HivikcTpu

17. Posnogineni cucremu. CuHxpoHizauis dyacy. Anroput™m Kpicriana.
Anroputm bepkii. Tpanzakuis. [Tpunuunu ACID. Apxitextypa MapReduce.

18. Hopmanbuuii posnoain. Kpusa 'ayca. @yHKiisi po3noainy HOpMaIbHOTO
3akoHy. [IpaBuio «Tppox cirm».

19. ®yHkuis AEKITBKOX BHUIMAAKOBUX BeJU4MH. Po3moain cymu 1 g00yTKy
HE3aJIC)KHUX BUIIAJKOBUX BEIMYMH. YMCIOBI XapaKTEPUCTUKHU BUIAIKOBUX
BEJIMYMH: MaTeMaTUYHe CMOiBaHHs, JUCTIEPCis.

20. KonkypentHi  cuctemu. IlapaneniaMm.  Mogeni  KOHKYPEHTHOI'O
nporpamyBaHHs. Sharedmemory. Mogens 0OMiHY MOBiZOMJIEHHSMHU.
[IpoGiemu roHku 3a pecypcu (racecondition).

21.XapakTepucTuka MOJEJeH JKUTTEBOrO ILMKIY MPOrpaMHOro MpPOAYKTY:
KackaJHa, ClipajibHa, iTepaTHBHA, IHKpeMeHTHa (romiarona), GopmalibHa,
LIBUJKOTO TIPOTOTHITYBaHHS. X mepeBaru, HeJ0iK1 Ta BUKOPUCTAHHS.

22. BuzHayeHHsI Ta 3aJayi aHajizy BHMOI [0 IPOrpaMHOro 3abe3reyeHHs.
Bumoru no npoaykrty Ta mnpouecy. DyHklioHaNbHI Ta HeQyHKLIOHAbHI
BUMOTrY. BuMoru 3 KinbKicHOO o1iHKOK. CHCTEMHI Ta MpOrpaMHi BUMOTH.

23. CtpykTypa Ta apxiTeKTypa MNporpamMHoro 3ade3rneudeHHs. ApXITEKTYypHi
TOYKH 30py Ta MpEeACTaBIeHHS. XapaKTEpPUCTHKa apXIiTEKTyp MpOrpaMHUX
npoaykTiB. [loHATTs 11a010HIB MPOEeKTyBaHHS, GPEUMBOPKH.

24.3aranpHi KOHUENUIl MPOeKTyBaHHS MporpamHoro 3abesnevyeHHs. Konuenuil
Ta MpOoLEeC NPOEKTyBaHHS MPOrpaMHOro 3abe3nevyeHHs. 3arajibHi MPUHIUIN
(TexXHIKHK) MPOEKTyBaHHS.



25.@OyHaaMeHTalbHI THTaHHA Ta TMpPOOJeMH IPOEKTYBaHHS MMPOrpaMHOI0
3abe3neueHHs. [lapanenizm ta egekTriBHA 00poOKa MpOrpaMHUX IMPOLIECB.

26.KouTponb Ta 00podka moaiid. Posnoain kommnonenTiB. O6poOka noxubok ta
BUKJIIOYHUX CUTyalliil. B3aemMoais cucTeMu 3 KOPUCTYBavyaMu Ta 30€peiKeHHsI
JaHUX.

27.MopenoBaHHs y nporpaMHii iHxeHepii. OCHOBHI IPUHIIUNIN MOJIETIOBaAHHS
nporpaMHUX cucteM. BisyansHe MopemoBaHHs Ta CASE-texHouoril.
YHidikoBana moBa mozentoBanusi UML. [Tpusnavennss UML. Bunu aiarpam
UML. Mliarpamu CTpyKTypu Ta AiarpamMu noBediHku. CrpolieHa cTpareris
BukopuctanHs  UML-giarpaMm  npd = MOZENIOBaHHI  MPOrPaMHOTO
3a0e3MeyeHHs.

28./liarpamMu mpeLeeHTIB Ta 1X BHKOPUCTAaHHS. MoOJeTFOBaHHs KOHTEKCTY Ta
BUMOIr 70 mporpamHoi cucteMu. [Ipeuenentu Tta noroku nomid. Onucu
notokiB noaii. [loroku noxiit Ta cueHapii K TUIH W €K3EMILISPH.

29. Cneuucikauis mnpeueneHTiB. BUKOpHUcTaHHs CclLEHapiiB Npu IUIaHyBaHHI
Bepciid. 3B'I3KM MIXK akTOopamM Ta npereneHTamMmu. Oprasizaiis npeLeaeHTiB
(BIIHOLIEHHS 3alleXHOCTI, BKJIIOYEHHS Ta pO3LIMpeHHs). BinHoueHHs
y3arajbHeHHs AJi MNpeUeAeHTIB Ta akTopiB. Peanizailis mpeueneHTiB Ta
BUKOPHCTAHHS Alarpam IociliJI0BHOCTEH.

30.ITo0ynoBa niarpam mnocnaiioBHOCTI. JlBoxeramHe po3poOJeHHs iarpam
nocJiioBHOCTe#. Jliarpamu criiBpoOITHUIITBA.

31.Y3romxkeHicth (uUiTicHiCTb) Moneneld. BusiBnenHs kiaci. Knacu eramy
aHaJtizy: npukopaoHHi (boundary) abo iHTepdeicH] KacH; KiIachu-CyTHOCTI
(entity); ympasnsitodi (control) kimacu (kinacu-meHemkepu). Kmacu ertamny
NpOeKTyBaHHs. BinHomieHHs MiX kiacamu (y3arajbHEHHS, 3aJI€KHICTb,
acouialisi, arperatis, KOMIO3ULis) Ta IX BUSBJICHHA. [IpoexTyBaHHs KjaciB,
BiJIHOIIEHb MK Kjlacamu. [lakeTyBaHHS KJIaciB.

32.Knacuoikauis mnaTepHiB: NOPOMKYIoUi TarepHH (MATepHU MPOLECY
CTBOpEHHS O00'€KTiB); CTPYKTypHI mnarepHd (IO TIPYHTYIOTbCS Ha
KOMIO3ULIAX — CTPYKTYpHUX 00'€eqHaHHSIX OO'€KTIB 4M KJIaciB); maTepHH
NOBEAIHKM (IO XapaKTepHU3YKOTHCS B3a€EMOJIEI0 O0'€KTIB MK C€00010).
YcnankyBaHHs Ta komno3uuii. [Ipoctip narepHiB npoektyBaHHs. [Ipukianu
narepHiB. Koporenepauis (1HXeHIpiHT) Ta peiH)KEHIPIHT.

33.Crparerii Ta MeTOIU MPOEKTYBaHHS MPOrpaMHOro 3ade3rneveHHs. 3arajbHi
cTparerii. ®yHKLIOHAIbHO-OPIEHTOBAHE Ta CTPYKTYpPHE MPOEKTYBaHHS.
O6'exTHO-OpieHTOBaHe MpoeKTyBaHHs. [IpoekTyBaHHS Ha OCHOBI CTPYKTYp
naHux. KoMnoHeHTHe poeKTyBaHHS.

34. bynoBa mporpamMM NpH BHKOPUCTaHHI MpOLEIypPHOTO (iMIEepaTHBHOIO)
nporpamyBaHHsi. [lpoGiemu, 110 BHHMKaWOTh T[PpU  BUKOPHUCTAHHI
IIPOLIE Ly PHOTO NTPOrpaMyBaHHs Ta iX BUPILIEHHS BUKOPUCTAHHSM 00’ €KTHO-
OpIEHTOBAHOTO MPOTrpaMyBaHHS.



35.XapakTepucTiKa CTPYKTYpPHOIO MpOorpaMyBaHHs SIK METOJOJIOT] po3poOKu
nporpaMHoro 3a0esrnedeHHs. ba3oBi koHcTpykuii nporpamu. [loHsTTd
mianporpamu (mpouenypu abo gyHkuii). Meroxn po3pobku nporpamu. Meta
Ta TMPUHLIKAIKA MOAYJIBHOIO IPOrpamMy BaHHS.

36.MeTonosnorii po3poOku nporpamHoro 3abesnedyenHsi  Microsoft — Solution
Framework, Rational Unified Process, Extreme Programming. 3acobu
pO3po0KH, 1110 6a3yIOTECS HA HUX.

37.Mera Ta 3amayi CynpoBOAY MporpamHOro 3abesneyeHHs. EBorolis
nporpamMHoOro 3a0esnedyeHHsi Ta norpeda y Horo cymnposoai. Kareropii Ta
KJIFOYOBI MUTAHHS CYIPOBOY MPOrPaMHOTr0 3a0e3eyeHHS.

38.Mera Ta 3amayi ympaBiiHHS TPOrpaMHUMHU  MpPOEKTaMu. AHaJI3
3ICHEHHOCTI MPOrpaMHOro MPOeKTY: TeXHiYHi, omepalliiiHi, ¢piHaHCOBI Ta
comianbHi acrnektd. [Ipolec oLiHKM Ta meperyisily BUMOI 110 NPOrpaMHOro
3a0e3nevyeHHs. [lmaHyBaHHS  NPOTPaMHOIO  TMPOEKTY.  YTpaBliHHS
BUKOHAHHSIM IIPOTrPaMHOr0 MPOEKTY.

39. OcHOBHI TNPUHUUNK KOHCTPYIOBaHHS  MPOrpaMHOro  3abe3reueHHs:
MiHiMi3allisl CKJIaJHOCTI, O4iKyBaHHS 3MiH, KOHCTPYIOBAHHS 3 MOMKJIMBICTIO
NepeBipKU, CTAaHAAPTH KOHCTPYIOBAaHHSA. 3arajibHi MNPUHLUIK KepyBaHHS
KOHCTPYIOBaHHSIM  IporpamMHoro  3a0e3neueHHs. [lmanyBanuss  Ta
BUMIpDIOBaHHS B KOHCTPYIOBaHHI NporpamMHoro 3abesnedeHHs. MoBu
KOHCTPYIOBaHHSI Ta IporpamMHe KOAyBaHHs. TecTyBaHHsS Ta SKICTh
KOHCTPYIOBaHHsI. 3arajibHi acrieKTH MOBTOPHOTO BUKOPUCTAHHS.

40.ITonsiTTs sikocTi nporpamHoro 3a0e3nedeHHs. [loka3HukH sKocTi po3pobKu
nporpamMHoro 3abe3rnedyeHHs. AHali3 SKOCTI Ta TEXHIKH OLIHIOBaHHS. Bumipu
B MPOEKTYBaHHI MPOrpaMHOro 3a0e3neyeHHs. XapaKTepUCTHKa OCHOBHUX
KPUTEPiiB AKOCTI mporpamMHoro mpoaykty. OCHOBHI NPUHLMNN Ta 3ajadi
KepyBaHHs SKICTIO MPOrpaMHOro 3abe3nevyeHHs. XapakTepucTuka aedeKriB
Ta METOAM YIPaBIiHHS SKICTIO MPOrPaMHOro 3abe3rneyeHHsl.

41.TepMmiHoJOris Ta KJIOYOBI MUTaHHS TECTYBaHHSI IPOTPAMHOro 3a0e3neyueHHsl.
3B'130K TeCTyBaHHS 3 IHIIMMM BHJAMH [iSJIBHOCTI MpoLecy po3pobku
nporpamMHoro 3abesnedeHHs. Mera Ta piBHI TecTyBaHHS. TexHiKu
TecTyBaHHs Ta iX KoMOiHalis. Bumip pe3ybraTiB TeCTyBaHHSI.

42.Ctpyktypa nporpaM Ha MoBax mnporpamyBaHHs Python, C/C++ abo Java.
IIpocti Ta ckiajgeHi omeparopd, MPUKIAAM BUKOPUCTAHHS OIeEpaTopiB.
[IOHATTS KOHCTaHTU Ta 3MIHHOI B MOBaxX MpOrpaMyBaHHS, TPUHLMIH
BUJUIEHHS NaM’sTi Al pO3MILIEHHS KOHCTAHT Ta 3MiHHUX. OroJiolleHHs Ta
iHiLlai3alisi KOHCTAHT 1 3MIHHUX Yy MporpamMax Ha MOBax MpOrpaMmyBaHHs
Python, C/C++ abo Java. IIpocti Tunu gaHux. Po3MmileHHs naHUX PI3HUX
THUIIIB B oniepaTuBHiN nam’sTi. [Ipukiagy orosomeHHs pi3HUX TUIIIB AaHUX Y
nporpamax Ha MoBax nporpamyBaHHs Python, C/C++ abo Java. CymicHicTb
THUIIB Ta MPUBEACHHS TUMIB AaHUX. TUIK JaHuX KoprcTyBada. OrosomeHHs
Ta BUKOPUCTAHHS TaKUX TUIIIB B MOBax nporpamyBanHs Python, C/C++ abo
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Java. Omepaliii, BUpa3u Ta oneparopd B MOBax MporpamyBaHHs Python,
C/C++ abo Java. Omneparmii npuBlacHeHHS Ta apudMeTHuHI orepallii.
[piopureTy onepauiii. 3MiHa IPIOPUTETIB.

43 Jloriyni omepauii Ta YMOBHI oOnepaTopu. AJINOpUTMIYHA CTPYKTypa
posrajyxeHHs. Bubip i3 ABoX anbTepHaTUB. bioOK cXxemMu CTPYKTyp
posraiy’keHHs. BkiajeHicTh  KOHCTPyKUid  BHOOpY.  AJNTOpUTMIiuHI
KOHCTPYKLIi moBropeHHs. Tunu uukiis. biok cxemu nukniB. Oprauxizauis
uukiaiB. [loHsaTTs ¢yHkuii (mianporpamMM) B MOBax IIpOrpamyBaHHS.
OrojoiieHHss Ta BHKIMK QyHKIiA. Pekypcis ¢ynkuid. CranaaptHi
npouenypu ta Qynkuii. [IoHATTS robanbHUX Ta JOKAJIBHUX 3MIHHUX Ta
NPUKJIaIU IX BUKOPUCTAHHS B porpamax Ha MoBax Python, C/C++ abo Java.
CratuuHi Ta nuHamivHi 3MiHHI. [TOHSTTS MacuBy Ta HOro BJIACTUBOCTI, iX
OroJIollleHHsT 1 BUKOpucTaHHsA. OIHOBUMIpHI Ta OaraTOBUMIpHI MacHBH.
Joctyn a0 eixemMeHTiB MacuBy. Psaku. Onepauii Hai CMHMBOJIaMu Ta psiIKamMu
B MoBax nporpamyBaHHs Python, C/C++ abo Java. CtanaapTHi npoLeaypu Ta
byHkuii o0poOkM psaKiB. 3amuMcd Ta CTPYKTYpH, iX OrOJIOLIEHHS 1
BUKOpUCTaHHs. JlocTyn 10 KOMIIOHEHTIB Ta orepauii Haj 3anucaMy Ta
ctpyktypamu. [loximni Ttunu pgaHux. OCcHOBHI KoHLUemNuUii 00'€eKTHO-
OpleHTOBaHOI MeTOoJOoJIOrl mporpamyBaHHs. IlporpamnHa mozenb 00’ exTy.
HaBeniTh mnpukian NporpaMHOi MoOJeidi JIOBUILHOrO 0O0'€eKTy Ha MOBI
nporpamyBaHHs Python, C++ aGo Java. OrosomeHHs kjiaciB Ha MOBI
nporpamyBaHHsi Python, C++ a6o Java.

44 KoHcTpykTopu 1 aecTpykropu kiacy. IlpusHadeHHsi 1 OCHOBHI MpaBuia
BUKOpHCTaHHs. HaBeniTe mpukiag OroyoleHHs OOBLIBHOIO Kilacy Ta Horo
BUKOPUCTaHHS B TEKCTI MporpaM Ha MoOBI nporpamyBaHHs. CTpykTypa
porpamMu, 110 BUKOPUCTOBY€E KJlacH, Ha MOBIi nporpamyBanHs Python, C++
abo Java. HaBenith nmpukiiagy.

45.TloHsTTA iHKANCysLil Ta 11 3aCTOCYBaHHS B MOBax MporpaMmyBaHHs. Meroau
SKi OpraHi3ytoTh iHTepdeiici. HaBeniTh mpukianu BU3HAYEHHS BIAKPUTHUX
3aKpUTHUX TOJIIB i MeTOAIB Kiacy. [ToHATTS criankyBaHHs Ta 1ojiMopdi3my B
00'€eKTHO-OpIEHTOBAaHUX MOBax MporpaMmyBaHHs. [IOHATTS Ta NpuUKIaaAud
nepeBaHTaXeHUXx QyHkUid. lepapxis knaciB. OnuHOYHE 1 MHOXXHUHHE
cnagkoeMcTBo. AGcTpakTHi kinacu. [IpuzHauenHs i Bukopucranus. HaBenits
npukiazn abcrpakTHoro kiacy. CrieniaibHi MeTOAM KiaciB. IlepeBaHTa)keHHs
onepatopiB. [ToHATTS npyxHiX QyHKLIH 1 knaciB. OcoOnMUBICTb AOCTYIY A0
3aKpUTUX TMNONiB Kiacy. HaBeniTe mnpukiaam oprasizauii noctymy 0
3aKPUTUX TOJIB.

46.0Oprani3aiiiss OOMIHHUX Orepauid 3 BUKOPUCTaHHSAM O10Ji0TeKku KJaciB aJis
BBeJICHHS - BUBeJieHHs. [loHsATTS dailiny 1 noToKy, NpuKiIagy pobOTH 3 HUMHU.
MaHinyJisiTopu NOTOKIB.

47 IlonsarTsa wabsnony (yHKLUIi Ta knacy. AGCTpaKTHI aJrOpUTMH.

48.bibniorexa crannaptaux wabdnoHiB STL (Standard Template Library).



49 Kommiznsitopu 1 iHTepripetaropu. Onuc ix poOOTH Ta MOPIBHSHHS Mepesar i
"HenoJikiB. OCHOBHI 3ajadi, L0 BUPILIYIOTBCS KOMIUISATOpOM. BXimgHi i
BUXiIHI (aiiiu, iX JOriYHUN 3MICT.

50.ITonsrts npo pecypeu EOM. OnepatiiiHa cuctema siKk porpama ynpasJiiHHs
pecypcamu. OCHOBHI 3aBlaHHsl YIIPaBJIiHHA NPOrPaMHUMU IPOLECAMH,
OIEPaTUBHOKO MaM'SITTIO | IPUCTPOSIMU BBE/ICHHSI - BACHOBKY B OnepalliiHii
CUCTEMI.

51.YnopasminHs mnporecamud B Oarato3agayHux OC. OCHOBHI alnropuTMu
yIpaBiiHHS.

52.YnpaBiiHHA onepaTUBHOI mNaM’siTTio B Oararozazaudidi OC. OcHOBHI
aJITOPUTMHU YyTipaBiiiHHs. BipTyansHa nam’sTb.

53.YmupaBiiHHs pecypcamu. MOHOMONbHE Ta CIiJIbHE BUKOPUCTaHHS PECypCiB.
[TousTTs MozemoBaHHs pecypey. «CrysiHD».

54 KpuTuuHi ceklil B aCMHHXPOHHUX npouecax 6arato3zagauHux OC.

55.0OcHOBHI aJrOpUTMH CHHXpOHi3alii. 3aBHaHHS CHHXPOHI3ALll MpoLeciB.
[TOHSITTSI KPUTUYHOTO LUISAXY. «3MaraHHs» 1 «KJIIHYD.

56.0cHoBHI MeToaM opraHizailii 30epiraHHs (aiiiB Ha 30BHILIHIX TPUCTPOSX
npsAMoro Metoxny aoctymy. [ToHsarTs 6i0aioTedHol, iHAEKCHOI MOCIiI0BHOI 1
KJIACTEPHO! CTPYKTYPH.

57.Tunu gianoris, MOPiBHSUIbHI XapaKTePUCTHKHU AianoriB. [ pynu kopucTtyBadis
OC. OCHOBHI XapaKTepUCTUKH J1aJIOTiB TUITY MEHIO Ta KOMaH/a.

58.I'pynu kopuctysauiB OC.
59.Cniocobu noCATHEHHS HaIiHHOCTI MPOrpaMHOTro 3a0e3MeueHHs.
60.ITonsiTTs npo TectyBanHs. HaBecty npocTuil npukiiaa TeCTy BaHHS.

61.MoBa 3amutanp 1o 6a3 gaHumx SQL. Oco0GauBOCTI 3acTOCyBaHHS.
AnbpTepHaTHBHI MOBH 3anuTaHHs 10 0a3 nanux. OcoOJIMBOCTI 3aCTOCY BaHHS.

62.Mertomosoriss po3poOKH MporpamMHOro 3abesneyeHHs. eXHONOTIYHUH
MpoLeC CTBOPEHHS MPOrpaMHoro 3abe3neyeHHs

63.Mopaeni KUTTEBOrO LMKIY pPO3pOOKM MNpOrpamMHOro 3abe3neyeHHs.
Crynenuyacra i BogocmagHa mojenb. [losicHutu Ha npuknani. Ilepesaru i
He#oJiKK Mojeni. Mogeni XKUTTEBOro LMKIY PO3pOOKU MPOrpamMHOro
3abe3neuenns. CripasibHa mozens. [loschutu Ha npuknani. [lepesaru i
HeJOMiKM Mojeni. Mojeni JXHUTTEBOTO LMKIY pPO3pPOOKH MPOrpaMHOro
3abe3neyeHHs. PaunioHanbHuit  yHidixkoBaHuii mpouec. [loscHutu Ha
npukiani. [lepeBarm 1 Henmoniku wmoxeni. Metonosoris po3poOKu
nporpaMHoro 3abesnedeHHs. EkcTpeManbHe mporpamyBaHHS.

64.3aranpHa apxitekTypa komm'torepa. Knacudikaris apXiTekTyp KOMIT'IOTepiB
3a @niHHOM. OCHOBHI MOJIOXKEHHS apXiTeKTypH KomIl'totepa @oH Helimana.



65.3arajbHi IPUHUMOM Nepeaadi ¢ailyliB Ta MOBIAOMIIEHb Yepe3 KOMII IOTepHI
Mepexi, nepeBard MNaKeTHOI IMepejaadi. XapaKTepUCTHKA PIBHIM MOl
B3aemozil Biakputux cuctem (Open System Interconnect - OSI), npukiaau
MPOTOKOJIIB Pi3HUX PIBHIB.

66.®opmar MAC-anpecu, MOHSITTA OJHOMYHKTOBHUX (Unicast),
6araronyHktoBux (Multicast) Ta mmpokomoBauX (Broadcast) MAC-anpecu.
[Ipukiaad BHKOPUCTaHHS MPOTOKOJAaMM KajapiB i3 Takumu tunamu MAC-
aapec.IloHATTS KoOmi3ii MpW opraHizamii KOJEKTUBHOrO JOCTYIYy [0
cepemoBuiia nepenadi B TexHousorii Ethernet. Aunroputm Metona
KOJIEKTUBHOI'O JOCTYIly OO Cepeld Mepejadi 3 po3Mi3HAHHSAM Hecydoi Ta
BusiBiieHHsIM  kodisii(Carrier-Sense-Multiply-Access ~ with  Collision
Detection — CSMA/CD). 3aranpHa XapakTepucTuka TexHoJorii Ethernet.
VYcenankosani TexHonorii Fast Ethernet, Gigabit Ethernet i 10 Gigabit
Ethernet, ix crisibHI pucH. 3arajbHa XapakTepUCTHKA IIPOTOKOJIIB MEPEIKHOTO
piBus. ®@opmat [P-agpecu Ta npuHuMN BuAiieHHs OsnokiB [P-ampec 3a
kjacoBoro cxemor. OcoOnuBi [P-agpecu Ta mnpaBuia iX BKHBaHHSL.
[InanyBanus [P-nmiamepex 3a 10moMororw Macok miaMepex. BinobpaxeHHs
[P-angpec Ha agpecu KaHAJIBHOTO PIBHSA 3a JOMOMOro0 MpoTokoja ARP.
Mopnens po6otu ARP. BinoOpaxenHs: fjomeHHuX iMeH Ha IP-anpecu, etanu
npouecy Bu3HaueHHs [P-agpecu 3a gomenHum imM’sim. OcCHOBHI 3anadi
npotokouy IP. @opmar 3aroyioBKy Ta XapaKTepUCTHUKA MOJIIB, [110 BUPIIIYIOTh
3agaui IP. Ilpunuunu mapupyrtuzauii IP-makeTiB y ckianeHii mepexi,
CTpyKTypa TaOJjuIb MaplUpyTH3alil Ta KOMaHAMU 3aJaBaHHS CTaTUYHOTO
MapuipyTy [0 Mepex. 3arajbHa XapaKTepUCTHKa Ta OCHOBHI 3ajadi
IPOTOKONYy  KOHTPOJBHUX mnoBigomieHb IHTrepuery [ICMP. Tunu
nosigomiaenb ICMP. Ilpunuunu BukopucranHs ICMP nosigomneHs B
yTUIITax ping Ta traceroute. 3ajadi MPOTOKONIB TPAHCIOPTHOIO pPiBHS
IlopiBHsinbHa XapakTepuctuka npotokoiiB TCP ta UDP. Iousarrs nopTiB Ta
aZpec COKETIB, po3MoAijl HoMepiB noprtiB. HoMepu mnopTiB nomyispHUX
MPOTOKOJIIB MpHUKIaAHoro piBHA. [Ipouenypu BcTaHOBJIEHHS 3’€QHaHHS,
nepenavyl JaHUX Ta 3aBepllueHHs 3’enHaHHs mnporokojom TCP. Ilons Tta
[panopii 3aroyloBKiB NaKeTiB, L0 BUKOPUCTOBYIOThCS MPU LIUX MPOLIEypax.
®opmar 3arosioBky TCP. BukopucTtanHs 1oJiiB Ta npanopuiB AJs LUIICHOI Ta
rapaHTOBaHOI Nepeaayi JaHuX.

67.IlonsTTss 06a3u naHMX Ta cuUCTeMH YyrpasiiHHa Oazamu nanux (CYBJI).
[ToHaTTst cyTHOCTI, aTpuOyTy, 3B’SI3Ky Ta AOMEHY Ta iX UIOCTpailis Ha
noButbHOMY npukiaai. Haii6inem nomupeni CYBJl.  IlopiBHsuibHa
XapaKTepUCTUKA pesisiliiiHoi Ta 00’ €KTHO-OpPI€EHTOBAHOI Mojeliel JaHuX.
ITpuxknagu CYB/I, 1110 BUKOPHUCTOBYIOTb TaKi MOJEI.

68.IpoOnema HagIMIIKOBOro AyOJIOBaHHS Ta Y3TOJUKEHHS BBEJICHHS
nyOnpoBaHUX JaHUX. Bumorn g0 BUOOpY imeHTHdIKATOPIB 3alKCIB.
AHomanil BCTaBKH, BUJaneHHs Ta mMoaudikaiil qaHux. [TOHATTS wijgicHOCTI
naHux. ba3oBi TunM 3B’ A3KiB MiXk 1aHUMU. DOpMyBaHHS 3B'A3KiB THITIB «OIUH
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110 OZTHOTO», «OAMH J10 6araTbox» Ta «Oararo a0 6ararbox». [Ipukiaay gaHux

13 TAKMMHU TUINAaMU 3B’si3KiB. EjeMeHTH Mojeni CyTHiCTh-3B’5130K. OCHOBHI

Bu3HaueHHs ER-niarpam. [Ipuknaau ER-giarpam 3 pizHoMaHiTHUMH THIaMU
i

3B’ SI3KIB.

69.IlousTTst Hopmamizanii 6a3u JaHuX. BUKOpUCTaHHS METOQY HOpPMalbHHX
dbopM a1 onTUMi3aLil CTPYKTYpHY BiJHOLIEHb. 3aJI€KHOCTI MIXkK aTpuOyTaMu.
BusiBiieHHs 3ajexHocTel Mk aTpubyramu. Kputepiih nepuioi HopMaiabHOI
dbopMH, MOHATTS Ta NPUKIIAAN OBTOPIOBAHUX IPYIl T CIIOCOOY 1X YCYHEHHS.
Kpurtepiti  apyroi HopmayiibHOI  (OpPMH, TMOHATTS Ta  [PUKIAAU
(GYHKI[IOHAJIBHOI 3aJIe)KHOCTI aTpuOyTIB Ta BU3HAYHUKA (JeTepMIHAHTA).
Kpurepiii TpeTboi HOpMalibHOI GOPMHU, MOHSTTS Ta NPUKIAAN TPAH3UTUBHOI
3aJIeXHOCTI MK aTpuOyTtamu BiaHoweHHs. Kputepiit HopManbHOi (opmu
boiica-Kogna.

70.KoMannu MaHimyJsanii i3 TaOJAMISAMU: KOMaHIa [OJaBaHHsI CTOBIIIIIB,
KoMaHJ1a Mojuikallii xapakTepUCTUK CTOBILIB, KOMaH/1a eperiMeHyBaHHSI
Ta KOMaHJa BUAAJIEHHS CTOBIILIB, KOMaHaa BUAaNeHHs Ta0auub. CUHTAKCHUC
oneparopa SELECT. ITpuknaau Bupaszy SQL, 110 oprasizye BuOipky AaHUX
13 1BOX Tabmuub 11 neBHoro kpurepio. CuHrakcuc orneparopiB INSERT,
DELETE, UPDATE. Ilpuknanu BupasiB SQL, uio opraHi3ytoTh BCTaBKY
HOBUX JaHUX, BHJAJIEHHA Ta MoAudikalilo [aHUX, BIJAMNOBIIHO.
Bukopucranus BkianeHux niazanutis B MoBi SQL. [punuun podotu 3anury
31 3B’ 13aHUM Tia3anuToM. [Ipukian opraHizaiii 3amuTy 3 MiA3aruTOM.

71.0Onepatop 00’ eqnanns UNION. ITpunuun poboTtu 3anuty npu BUKOPUCTaHHI
oneparopy. Ilpuknan BuxopuctanHa oneparopa UNION. VYcyHeHHs
ny6moBanHs B UNION. Onepatii noegHaHHs TabJIULb LUTSIXOM TOCHIIAIBHOL
uiticHOCTI. Pi3HOBUM Ta MPUHUMITK POOOTH orepaTopy 00’ €IHaHHS TabIULb
JOIN. I'lpuxnanu Bukopucranns onepatopa JOIN.
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3. HaB4a/ibHO-MeTOANYHI MaTepiaju

. Juuka I.A., Onaii M.B. MaremaruuHi Mojeni, IO OMUCYIOThCS
nudepeHLianbHUMH PIBHSHHAMH Ta iX CUCTEMaMU: METOAMYHI BKa3iBKU J10
BUKOHaHHs  J1abopaTopHux pobit 3  avcuurulind  «MaremaTudHe
MOJIE/IIOBAHHS CHCTEM Ta TpPOLECiB» s CTYAEHTIB ClelialbHOCTeH
8.05010301 «IIporpamue 3a6e3neuenHs cuctem» Ta 8.05010302 «Imxenepis
nporpaMHoro 3abesnedeHHs» [Enexkrponsne Bupanus| / I. A. [luuka, M. B.
Onait. — K. : HTYY «KIll», 2013. — 130 c. — Pexum pocrymy:
http://www.fpm.kpi.ua/archive/dir.do?sys _id=obj 12685

. 3rypoBcbkuii M.3., [TankpatoBa H.JI. OcHoBu cuctemHoro ananizy. — K.
Bunasuuya rpynna BHV, 2007. — 544 c.

. 3abapa C.C., Tarapin 0O.0O., Kyspmenko [.M., Illepbammn O./.
MopentoBanus cucteM y cepenoBuilli MATLAB: Hapu. mnoci6. K.:
YHiBepcutetr «Ykpaina», 2011. — 137 c.

. Tomamesckuit B.M. MoaentoBanus cucteM. — K.: BunaBuuua rpyna BHV,
2007.—-352 c.: in..

. MonuanoB A.A. MozenupoBaHue U NPOEKTHPOBAHUE CIOKHbBIX cucTeM. — K.:
Buia mkosna, 1988. — 359 c.

. Cy660tin C.O., Oniitnuk A.O., Onidinuk O.O. HeitepaTuBHi, eBoJIIOLIHHI Ta
MyJbTIar€HTHI METOAM CHHTe3y HEUITKOJOrYHUX 1 HeHpoMepe HUX
mozenei. Monorpadis / Iig 3ar. pen. C.O.Cy66otina. — 3anopixoxs: 3SHTY,
2009.- 375c.

. FO.I1. 3aituenxo. HocnimxeHHs onepauii. [ligpyynauk. Cbome BUmaHHS,
nepepobsieHe ta gonosuene. — K.: Bunapuunuuii [lim —Crnoso, 2006. — 816 c.
. 3aituenko O.10., 3aituenxo FO.I1. Jlocnimxenns onepauiii. 30ipHUK 3a1a4. —
K.: BugaBanuuii n1iMm —CnoBo, 2007. — 472 c.

. T'opbanp O.M. OcHoBu Teopii cucteM Ta cucTteMHoro asanuizy [Tekct]: /
['op6anb O.M., baxpyuun B.€. — 3anopixoxs: I'Y «31IM V «, 2004.
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4. PeliTHHIroBa cucreMa OLIHIOBAHHA

BerynHe BUnpoOyBaHHS MPOBOASTH JIMIIE 3@ 3aTBEPKEHUM KOMILIEKTOM
eKk3aMeHalliiHux OureriB. BigmoBa cTyaeHTa BiJl HanMCaHHS BCTYIHOIO
BUNPOOYBaHHs 3a €K3aMeHaliMHUM OLIeTOM aTecTyeThCsl SK He3aJoBlIbHA
BiJIIIOBI/b.

[Ipu BusBieHHI (akTy BUKOPUCTAHHS  HEJO3BOJIEHUX  MarepiajiB
eK3aMeHalliiHa KOMICisl Ma€ TpaBO MNPUIUHUTA BHUIPOOYBAHHS 1 BHUCTABUTH
He3aJ0BIJIbHY OLIIHKY.

JIns HanmMcaHHS BCTYITHOTO BUNPoOyBaHHS Ha/laeThes He Oinblie 60 XBUIHH.
[I’sTh TecTOBUX 3aBAaHb 13 BUOOPOM OJHIET MPaBUIIBHOI BiJMOBI/II OLIHIOIOTHCS Y
20 GaniB 3a xkoxHe. CymapHa KUIbKICTh 0aniB HaOpaHUX BCTYNHUKOM 3a (axoBe
BUNpoOyBaHHs ckiagae 100 6anis: 20+20+20+20+20=100 Gauis.

JlonaTkoBe BCTyMHE BUIPOOYBAHHS OLIHIOETHCS 3a LIKAJIOK «3apaxOBaHOY,
«He3apaxoBaHO». BumnpoOyBaHHS BBa)kKaeTbCAd CKJIANEHUM, SKIIO HabOpaHo 60 i
Ounblue 6aniB. B ipoMy BUNagKy BCTYIHHK OTPUMYE «3apaxOBaHO.
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S. llpukanajn exk3amenauiiHoro dinery

HauioHanbHui TEXHIUHUNA YHIBEpCUTET YKpaiHH

«KuiBcbKH# noniTeXHIYHUN 1THCTUTYT iMeH1 [ropst Cikopchbkoroy
OcBiTHi# cTyMiHb — TOKTOpP (himocodil
CreuianbHicTh F2 [HKeHepis mporpamMHOro 3ade3neyeHHs

EK3AMEHALIIMHUMN BUJIET Ne

TectoBe 3aBnanns 1.
Havo xom:
public static void main{String[] args} {
intx=.2 y=§ max;
i popadTe won
System.out.printin{max};
}

Frun iz sanpononosannx Gparvenis BuBeNe B KOHCONL MABKCHMANLHE YHCNG T
{Kinska npasunuruy signosigen)

O fix<y) maxsx;,  else max = y,
O f{x>y) max = x; elss max =y,
O max=x>y?x:y;

) max=x<y?x:.y

TecToBe 3aBnanHsg 2.

Hr BUKAMKATH CTAHOaPTHUE METOR KAACY BeepemuHi static-meroaa?
(O sisik, static-MeTOM He NPAIOE 3 06'EKTOM KNacy
O moxua, Tpea Nepen UMM NEPeBAHTEXUTI IBUNAAMAR METOM KNacy
O Moxma, Tpeta Nepe MM NePEBUIHAMTI IBUNSIHIA METOR KNacy
() MOMHa, HIMOIO AORBTKOBO PpolnTi He Tpeba
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TecToBe 3aBIaHHs 3.

Banigauis Bumor — ue nepesipka suxnapewux v cneuudixaull sumor, sxa
BUKOHYETHCH AR TOMO, ol NepekoHaTHCS B PEnesaxTHOCT BIMOT 115 NPOrpamHol
CHCTEMI, 10 PO3POBNAETLOR.

{;} A, Baninauis BUMOT ~ U@ Nepesipka BMKnagenux ¥ oneyudikayi sumon ska
BUKOHYETBOR N8 1010, o6 NeperoHaTHCH B PENeBanTHOCT! BUMOT ANs nporpamuol
CUCTEMM, L0 poapolnReTHes.

) B.Banipauist BUMOr — Ue AOKYMEHTYBaHHS BUxnagenux y cneyudikaull susor
AKE BUKOHYETLCR R TOI0, Wob NepexoHaTues B PENeBanTHOCT BUMOL JNR
NpOrpaMHol cucTeMu, Wi pospobnacTecs,

3 C. Banigauin sumor — ue a0upanns | Buknagenss y cneumdikayll sumor, wiob
W}%ﬁ(a A BHWKAM

{3 . Banigauis BUMOr — 4@ NPOUBC Nepesipim NPaBuieHoOCT! cheuupikais sumor
woao x signosigrocr notpeban, HECYNePeUHOCT], NOBHOTH | MORIMBOCT peanisaull,
@ TaKoK YIropKeHocTi 3 cranpapramn.

TecrToBe 3aBaaHHs 4.
s mogeniosatng CLeHapIB NPOrpamMHol CHCTeMI BUKOPUCTOBYETLCR anaTtollis

O A IDEF3
¢) B.IDEFO
O €.DFD
O D.IDEFS

TectoBe 3aBJ1aHHA S.

(porpamia keHepis BIEPIBHAETLCR B TPAAKUIAHOT NPOMKCHIOBOT
lrkenepil NPUPOAOIo CBOTO NPOLYKTY,

kaﬁ HE BIOUYBAETLOA | HE MATEPIaNIaYETLeR B HaoMHWA Qianuril npeamer
O B st BiguyeacTech | He marepianiayetecs B HaoMHWR diavunni npeamer
) C.amit He BIMYBEETBCA | MaTepianiayeTuCh 8 HBoMHWRA DIsHyHWY NpeameT

() D.akuit BIAMYBAETLCS | MATEPIaNiayeThen B HAOuHWA Diskunui npeamet

3aTBEepIAXKEHO:

["apaHT OCBITHBOI MpoOrpamMu €erenis CYJIEMA
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PO3POBHUKHU ITPOI'PAMM:

Cynema €Brenisn CraniciaBiBHa — rapaHT OCBITHBOI MpOrpamu, 3aBiayBay
Kadeapu MporpaMHOro 3abe3nevyeHHs: KOMI IOTEPHUX CUCTEM, JOKTOP TeXHIYHUX
HayK, JIOLEHT

bapa6am Ouer BosionumupoBny — npodecop kadeapu iHxeHepil NporpaMHoOro
3a0e3revYeHHs] B eHepreTHLIl, JOKTOp TeXHIUHUX HayK, podecop

Kaumenko Ipuna AnarodaiiBHa — npodecop kadeapu oOuncIOBaIbHOI TEXHIKH,
JOKTOpP TeXHIYHUX HayK, mpogecop

HoBorapcebkuii Anatodaiii MuxaiiioBuu — npodecop kadpenpu o0UMCI0BaTIBHOL
TEXHIKH, JOKTOP TEeXHIYHUX HaYK, podecop

Jliomenko Jlecss AHaToJliiBHA — JOUEHT Kadenpu nporpaMmHoro 3adbe3rneveHHs
KOMIT FOTEpPHUX CUCTEM, KaHIUJAT TeXHIYHUX HAYK, JOLEHT

Cripenko Cepriii 'puropoBuy — 3aBigyBay Kadeapu o0UMCIIOBAIBLHOI TEXHIKH,
JOKTOp TEXHIYHUX HayK, npodecop

Crenenxo Inna BsiuecnaBiBua —npodecop kadeapu iHpopmMaTUKHU Ta IPOrpaMHOL
1H)XeHepii, IOKTOp TEXHIYHUX HayK, mpodecop
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IIporpamy pexomMeH10BaHO:
BueHoto panoro akynbrery NpUKIaAHOI MaTeMATUKH
['on0Ba BueHOI paau IBan JIMUYKA

npotokos Ne
BT « » 2025 p.

BueHoro paforo ¢akyabTeTy iHPOpMaTUKH Ta 00UUCTIOBAIbHOI TEXHIKU

["onoBa BueHoi paau Apocnas KOPHAT'A
npotokon Ne
BIJ « » 2025 p.

BueHoto pajoro HaBYaJIbHO-HAaYyKOBOI'O iIHCTUTYTY aTOMHOI Ta TEIJIOBOI
eHEepreTUKU

["'osioBa BUeHOI paau €sren [IMCbMEHHU
nporokosa Ne
BIJI « » 2025 p.
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