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1. 3araJubHi BigomMocTi

I{sn Ilporpama mnpu3HaueHa J[uis BCTYIHUKIB Ha HaBUYaHHS Ui 3400yTTH
cTyneHst Joktopa ¢inocodii 3a cneuianbHicTio F2 IHxeHepis mnporpamHoro
3a0e3nevyeHHs iHdopmanii (ocBiTHS mnporpama «lHXeHepiss NpPOrpaMHOro
3a0e3MeYeHHs ).

Metoto [lporpamu € HagaHHs BCTYNHMKaM iH(opMauii 1040 3MICTy
HaBYaJILHOTO MaTepiaily, MepeBipKa 3HaHb 3 SIKOT0 BiI0yBa€Tbes MiJl Yac (paxoBoro
BCTYITHOT'O BHIPOOYBaHHS 11 BCTYIy Ha HABYaHHS JUIsl 3100y TTS CTyTIeHs JOKTOpa
binocodii 3a cneuianpHicTio F2 [HXeHepiss mporpamHoro 3ade3neyeHHs (OCBITHS
nporpama «lHxeHepis MPOrpaMHOro 3a0e3neyeHHs» ).

daxoBe BCcTynHe BUMPOOyBaHHS JUlsl BCTYNy Ha HaBYaHHS Ul 37400yTTS
CTymeHss nokrtopa ¢imocodii 3a cneuianbHicTIO F2 IHXeHepis mnporpamHoro
3abe3rnieyeHHss (OCBITHS mporpama «lHXeHepis mnporpamMHOro 3abe3rneyeHHs )
NpoBOAUTECS Yy (opmi mucbMOBoro icnurty. Ex3ameHauiiinuii 6inet micTuth 3
MUTaHHS.

3MiCT HaBYaJBHOIO Marepiaiy, NnepeBipka 3HaHb 3 SIKOI'O BiAOYBA€ThCS IiJl
yac ¢$axoBOro BCTYITHOrO BUNPOOYBaHHsI, HaBeJAeHUU y po3aiii 2 «llutanns, 1o
BUHOCUTBLCS HA BCTYIHE BUNpoOyBaHHs» 1€l [Iporpamu.

JlJis MiArOTOBKKM A0 BUIPOOYBaHHS pPEKOMEHAOBAaHO BHUKOPHUCTOBYBATH
HaBYaJIbHY JIITEpaTypy, HaBeleHy y po3auii 3 «HaB4yanbHO-METOAUUHI MaTepiajiny.

Tpusanicts BunpoOyBaHHs — 90 XBUJIMH (AJ151 BIAMOBIAL HAa KOXHE 3 3 MUTaHb
HaznaeTbes o 30 xBuiauH). [HPopmalis 11010 METOAMKY OLIHIOBaHHS HABEeJEHA Y
po3aini 4 «PeiiTuHroBa cucreMa oLiHIOBaHHs». [lpuknazn Ourery HaBeaeHO Y
posaiii 5 «[Ipuknan ek3ameHaliifHOroO O11eTy».



2. Temu, siki BHHOCSTbCSI HA BCTYIIHE BHIIPOOYBaHHS
1. MamemamuuHi OCHOBU IHICEHEPIT NPOZPAMHO20 3a0e3neYeHHA

MaremaTtryHi ocHOBM Kpunrtorpadii. Tunu He3BOPOTHUX MEPETBOPEHb, 1X
MOPiBHSJIbHA XapaKTEPUCTHKA Ta BUKOPUCTAHHS B aJIrOPUTMAX 3aXUCTY
iHpopmanii. BukopuctanHs ~ OyjeBUX  NEpPEeTBOPEHb Ul 3ajay
kpurnrorpadiysoro 3axucty iHpopmauii. Kpunrorpagiuni BiacTHBOCTI
OyJieBUX M1€PETBOPEHD.

AJNrOpUTMH  TIOTOKOBOrO  IIM(GpPYBaHHA JaHUX. TUNM  TreHeparopiB
[ICEBIOBUIIAJIKOBUX JIBINKOBUX MOCIIZOBHOCTEH. MeTOAM OLIHKHU TX SKOCTI.
MeToau 3/10My 3aXUCTY 3 BUKOPUCTAHHSAM OTOKOBOTO HIM(pPyBaHHS.

Kpunrorpadgivydi anroputMu CcuUMeTpu4HOro wmu@pysaHHsa. CTpyKTypu
QJIFOPUTMIB CUMeTpU4YHOro muppyBaHus. JludepeHuiiinuit Ta niHIHHUNI
KpHUITTOaHAI3.

Xel-airopuTMi 11X BHUKOPUCTAHHS JUISl KPUINTOrpa(iyHOro 3aXUCTy
LIJICHOCTI Ta aBTEHTUYHOCTI EJIEKTPOHHUX HNOKyMeHTIB. CTpyKTypHu Xeul-
AJITOPUTMIB Ta METOJH X 3JI0MY.

MexaHi3Mu KpunTorpapiyHOro 3aXucTy Ha OCHOBI Teopii Yucen. AJIropuT™M
RSA. T'eHepauisi kito4iB ajaroputmy. Meroau 3710My KpunTorpadidyHoro
3aXMCTY 3 BHUKOPHCTAaHHSM aHajily [AMHAMIKKM [apaMeTpiB TEeXHI4HOL
peai3ariii.

Meroau opranizaiii OOYHCIIEHHSI MOJIYJSPHOIO E€KCIIOHEHLIIOBaHHS MpU
peanizaliii KpunrorpadivHUX aaropuTMIB 3 BIAKPUTUM KiarodeM. TexHosoris
MoHTromepi Ta BUKOpUCTaHHS nepenoduucieHb. OOUUCIeHHsT MOLyISApHOL
€KCITOHEHTH 3 3aXHUCTOM BiJ] aHAJTi3y JUHAMIKH CIIO)KMBAHHS MOTYXHOCTI.

[{udpoBuii nignuc. AIropuT™MHU Horo GpopMyBaHHsS Ta nepeBipku. MeTtonu
MiapoOKU HUPPOBOro MiANUcy.

. Metonu Ta kpuntorpadiyHi MeXaHI3MU ineHTH¢IKalll BlALaleHUX
KopucTyBauiB. ATaku Ha cucteMH ineHTHdikauii. KoHuenuis HyJIbOBUX
3HaHb NpH iaeHTUdIKaUil BiIJaleHUX KOPHCTyBadiB Ta KpunTorpadiuHi
aJITOPUTMH 11 peastizaulii.

[utepriosisauist 1 HaOuuxeHHS QyHKUIH. [HTepnosUlHUN  MOJIHOM
Jlarpanxa.

10.be3nepepBHi BunaakoBi Belu4uHUA. DyHKLIS IUIBHOCTI WMOBIPHOCTI Ta ii
BJIACTUBOCTI. IMOBIpHICTb BIIy4eHHS Ha 3a7laHuid BIAPI30K.

11.JuckpeTHi BUMaAKOBI BeauuuHU. Psn posnoainy nuckpetHoi CB. @yHkuis

po3noainy, ii BiaactuBocTi 1 rpadik. FIMOBIpHICT MoONaxaHHs Ha
HamiBiHTepBaJl.



12.HopmansHuii posnoain. Kpusa I'ayca. ®yHkiis po3nonitzy HOpMalbHOIO
3akoHy. [IpaBuio «Tpbox cirmy».

13.DyHKIis [AEKIIbKOX BHUMAAKOBUX BeauuuH. Posmoain cymu i 1o0yTKy
He3aJIe)KHUX BUITQ[KOBUX BEIMYMH. YHCIOBI XapaKTEpPUCTUKU BUITAJKOBUX
BEJIMYMH: MaTeMaTU4YHe CMIO/iBaHHs, AUCIEPCis.

14.3araibHi  MOJIOXKEHHSI Ta OCHOBHI MOHSTTS JOCIIDKEHHS —orepariil.
Knacudikamiss excrpemanpHuX 3a1ad. (OCHOBHI €Tanmu  poO3B’si3aHHSA
eKCcTpeMallbHUX 3a1a4

15. TpancriopTHi 3ajadyi JiHIHOro mnporpamyBaHHs. [locTaHOBKa, OCHOBHI
BJIACTHBOCTI TPAHCIOPTHOI 3aJadi Ta METOAM 3HAXOJIKEHHS MOYaTKOBOTO
©a3ucHOro po3B’s3Ky. MeTo NoTeHIialliB Ta yTOPChKHUI METOI.

16.Heninifine nporpamyBaHHs. [[BOIiCTICTh B 3ajauyax onTUMi3aulil Ta METOIH
3HAaxXO/DKEHHS YMOBHHX eKcTpeMyMiB. KBaapaTuuHe mporpamyBaHHS.
['eomeTpuyHe Ta ApoOOBO-IiHINHE MpOrpaMyBaHHS.

17.YucenbHi MeTOAM HeENiHIHHOI onTuMizalii. ['pagieHTHI METOAM Ta METOIH
3MiHHOI MeTpuKd. Merton mnpoexuii rpamieHra PoszeHa, MeTonx 3BeneHOTro
rpazieHTa ta Meton wrpadguux ¢yHKUid. MiHiMizalis Hermaakux QyHKLIii.

18.lunamiude  nporpamyBaHHs.  OcHOBHa  ijgess Ta  OCOOJIMBOCTI
00YHUCITIOBAJIBHOTO METOAY AMHAMIYHOTO MporpamyBaHHs. JluHamiuyHe
nporpamMyBaHHs [JIsi 3a1ad 3 JeKiUlbkoMa OOMEXEHHSIMH Ta 3MIHHUMH.
JluHamivHi 3a7a4i ynpaBiHHS 3aMacaMy Ta JUHaMidyHe porpaMyBaHHs IS
MapKOBCHKUX MPOLIECIB.

19.Cucremu macoBoro o0ciayroByBaHHs. OCHOBHI MOHSATTS TeOpii MacoBOro
obcnyroByBaHHs. Mojeni Hapo[KeHHsl 1 3arubeni Ta 3arajibHa MOJENb
CHUCTEMH MacoOBOI'0 0OCIIyTrOByBaHHS

20.Metoau ontumizallil B 3a1a4ax BeJIMKOI BAUMIPHOCTI. MeTou JeKOMITO3HMIIIT.
Jexomnoszuuis Kopnai-Jlinraka.

21.EnemenTtu Teopii irop. OCHOBHI MOHSTTS Ta BU3HAa4YeHHS B 00iacTi Teopil
irop. Ilo3uniiini irpu. Teopema mnpo wiHimakc Jx. ¢on HeilimaHa.
3acTocyBaHHs JiHIHOrO NporpamyBaHHs JUIsl pO3B’s13KiB MATPUYHHUX irop.

2. AnzopummiuHi 0CHOGU IHIICEHEPIT NPOZPAMHO20 3a0e3neYeHHA

1. YactkoBo pekypcuBHi QyHkIiil. PekypcuBHi npeaukatu. [IpumiTUBHO
peKypcuBHI QyHKILII.

2. Mapkogschki nigcraHoBku. HopmaneHi anroputmu Mapkosa. HopmainbsHo
oOuucitoBaHl QYHKLIT 1| NPUHIUI MiACTAaHOBKH MapKoBa.

3. TlocraHoBka 3aBnaHHs kinactepuzauii. @yHkuii Biactani. Kputepii skocti
kiacrepusauii. Anroputm K-cepennix ta Moaudikariii.



4. AAropuTMu NoulyKy HauKOpPOTILIOIO LUISAXY. 3a/aya Mpo HahKOpOTIi
HUIAXH 3 ogHOro Bxony. [lomyk nepea HAHKOPOTLLIOTO LUISIXY. AJITOPUTM
JIiKCTpH.

5. 3amaya npo HaHKOPOTILI LUISIXK AJis BCiX nap. J([mHamiuHe nporpamyBaHHs
JUTSL 3HAXOJKeHHST HaKopoTworo uuisaxy. Anroput™ ®@uoiaa-Bopiiena.
Anroput™ J[KOHCOHA.

6. dopmarizalis MOCTAaHOBKMU 3aiadi B npocTtopi cradiB. CtpaTterii ciinoro
nowyky. Itepauiit He nornmOneHHs. OcoOIMBOCTI, NepeBaru 1 HeJOJIIKU LUX
cTpaTeriu.

7. Tpuknagu cemManTuuHuX Mmepex. Konuenuis. OCHOBHI MOHSTTS, TEPMIiHH,
nepeBard i HepoJjiku perimoBoi monesi. [Ipuknan ppelimoBoi Mmozeni.

8. Jloriune mporpamyBaHHs. DakTu, npaBuiia Ta NUTaHHs. Teopist JTOri4HOro
porpamyBaHHS.

9. IHTYyiTUBHE BM3HA4Y€HHS AQJITOPUTMY, BHUPIUIYBaHICTh, OOYUCIIOBAHICTD,
nepepaxoBHicTh. CTIOCOOM MOJaHHS AJITOPUTMIB.

10.CyTHICTh Ta OCOOJMBOCTI OL[IHIOBaHHS CKJIAQHOCTI aaropuTMiB. TeopeTudHi
OCHOBH. Buau OoIiHOK CKJIaHOCTI.

11.®@opMyBaHHS 3HaHb Ha OCHOBI MAILIMHHOT'O HaBYaHHSI. [HIyKTHBHE HAaBYaHHSI.
JlepeBa pillieHb.

12./luHamivuHe mporpaMyBaHHs. 3arajibHa cXeMa. YMOBH 3aCTOCYBaHHS.
Peanizaiis cxemMu IUHAMIYHOTO IpOrpaMyBaHHS ISl 3aJady MHOXEHHS
MaTpUllb

13.Kanibui anroputMu. 3arajbHa cxema. YMOBHM 3acTocyBaHHs. TeopeTuuHi
OCHOBH kaaiOHUX anropuTmiB. XKamiOHi anroputmu [UIsl 3a7a4 Mpo BUOIp
3asBOK 1 po3Kjaz, moOyaoBu KoniB XahMeHa,

14. Anroput™My mapajielbHUX obuucieHb. Mogeni napajieabHUX —MalluH.
EdekTrBHa napanenbHa 00podka nmpedikcib.

15.Mepexi i mpobiemMa BU3HA4YEHHs KICTAKOBOIO JepeBa MiHIMalbHOI Baru.
Anroput™M PRIM. Peanizatiis i aHai3 CKJIagHOCTI aITOPUTMY.

16.Anroput™Mu copTyBaHHs 1 momyky naHux. Kiacudikamis. [lepesaru i
Henoniku. Knacuuni («Oynbbaiuka», BctaBkamu, lllena Touio) 1 cyuacHi
QITOPUTMHU COPTYBaHHS.

17.Anroput™Mu nowyky miapsiakis. Anroputmu Pabina-Kapna, Kuyra-Mopica-
IIpata, boepa-Mypa. AnroputMu nouryky niipsJKiB Ha OCHOBI CKIHYEHHUX
aBTOMATIB.

18.ba3oBi cTpykTypu nanux. MacuBu. 3B’s3aHi criucku. CHCKH CYMiXHOCTI.
Crexu, uyepru. JIBilikoBi nepeBa mnollyKy. BumankoBi ABiiiKOBI jepeBa
MOLIYKY.

19.P0o3BUTOK ysIBJA€Hb MPO CTPYKTYpPH [aHMX. 3arajbHa XapakTepucTUKa
xeuryBaHHsl. Xew-QyHkuii. Bigkputa agpecauisi. OpraHsizatis nepenoBHEHHs
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NaHIO)KKaMu. YepBOHO-4OpHI JAepeBa: BU3HAYEHHS; ONepallii; OLIHKH;
3acTocyBaHHs. b-nepeBa: BU3HAUGHHS; Oonepauil; OLlIHKH; 3aCTOCY BAaHHS.

20.YTO4YHEHHS] IHTYITUBHOTO BU3HAUEHHS QJIrOpuTMy 3a [ FOPUHIOM.
Po3B’s3yBaHi 1 He pO3B’sA3yBaHI MNpeauKaTH, OOYHMCIIOBAIbHI 1 He
obuucoBaiibHI QyHKLii. Teopema Yepua.

21.PekypcuBHi ¢pyHKUIT. BU3HaueHHS 1 B1aCTUBOCTI IPUMITUBHO-PEKYPCUBHHUX,
4aCTKOBO-PEKYPCUBHHUX 1 3arajibHO-PEeKypPCUBHUX (DyHKLIIH.

22.PexypcuBHa OOYHMCIIOBaHICTh. PekypcMBHa BHPIUIyBaHICTb, MPUMITHBHO-
PeKYpCHUBHI MHOXXHHM, PEKYPCHUBHI MHOMXHWHH, YacCTKOBO-PEKYpPCHUBHI
MHOXHHHU. Bi1acTUBOCTI peKypCUBHUX i MPUMITHBHO-PEKYPCUBHUX MHOXHKH.
PekypcuBHO-NIepepaxoOBHI MHOKHUHHU.

23.Teopis cknagnocTi. [IpoGaemMu i kogyBaHHs, 00UKCITIOBAIIbHA MOJIENb KIIAcH
P, NP. ba3zoBi nmoHsATTS Teopii 3BiAHOCTI, criiBBigHOLIEeHHS KiaciB P, NP i NP-
NOBHHUX NpobJieM, 3BiAHICTh, TeopeMa Kyka. Enementu Teopii NP-noBHOTH.
[IpoGnemMu 3-BUKOHYBaHICTb, «TPUBHUMIPHE CIIOJyYEHHs», «BEPIIMHHE
nokputtTs», «Kitikay, po30uTts, «[ aMiIbTOHIB LUKI», iepapxis NP-noBHUX
npobsiem. Mertonu noseneHHss NP-noBHoOTHU. 3aranbHa XapakTepuCTHKa
npuiomiB noBeneHHsi NP-oBHOTH, 3BY>KeHHs MpoOJieMH, JOKalbHa 3aMiHa,
nodyoBa KOMIOHEHTIB, AHani3 mnianpoodsnem. [lpobremu 3 uucioBUMHU
napameTpamu 1 cuibHa NP-noBHoTA.

24.CKiHYeH]1 aBTOMATH, 1X aHaji3 1 CHHTe3. ABTOMATH 3 Mara3uHHOIO [1aM’ ATTIO.
Maunnau T ropuHra i JiHIHHO-00MeXeH1 aBTOMaTu. ABTOMATH 1 FpaMaTUKH.

3. Apximexmypa npocpamno2o 3abe3neueHnsn

1. OcHOBHI MOHATTS MPOrpamHol iHxeHepii. OCHOBHI eTanu KUTTEBOTO LIUKITY
nporpaMHUX cucteM. BapiaHTu (Mopeni) >KMTTEBOro LHMKIY. 3arajbHa
XapaKTepUCTUKA  €TaliB JKATTEBOrO  LMKJIY MNPOrpaMHUX  CUCTEM.
XapakTepuUCTHKa MOJeNed KUTTEBONO LMKIY MPOrpamHOro MpPOIYKTY:
Kacka/iHa, cllipajpHa, iTepaTUBHA, IHKpeMeHTHa (moiarosa), gopmaibHa,
IBU/KOTO MPOTOTUITYBAHHS. IX NepeBaru, He0MiK1 Ta BUKOPUCTAHHS.

2. BusHaueHHs Ta 3ajayl aHalidy BHUMOI' [0 MpPOrpaMHOro 3abe3rneuyeHHs.
Bumoru no npoaykty Tta mpouecy. DyHKIlioHaIbHI Ta He(yHKIIOHAbHI
BUMOrd. Bumoru 3 kiibkicHOWO oniHkor. CHcTeMHI Ta mporpamHi BUMOTH.
Mogjeini nmpouecy BU3HA4YeHHsI BUMOT JI0 [IPOTrpaMHOro 3abe3nedyeHHs. Tumu
YYaCHHUKIB Mpolecy Ta ix poib. /Dkepena BUMOI Ta TEXHIKM OTPUMaHHS
BUMOT.

3. CtpykTypa Ta apXiTeKTypa NpOorpamMHOro 3ad0e3nedyeHHs. ApXITeKTypHi
TOUKU 30py Ta IpeJcTaBiIeHHS. XapaKTepUCTHUKA apXiTeKTyp MpPOrpaMHUX
nponykTiB. [ToHATTS 11a0NoOHIB NpoeKkTyBaHHs, (PEeHMBOPKU. 3arasibHi
KOHLETILIIT TIPOEKTYBaHHS MporpaMHoro 3ade3neueHHs. KoHueniiii Ta npotec



NIPOEKTYBaHHs MPOrpamMHoro 3abe3neuveHHs. 3arajibHi NPUHLIUNK (TEXHIKH)
MPOEKTYBaHHS.

4. dyHmaMeHTalbHI MUTaHHS Ta MNPOOJeMHU MPOEKTYBaHHS MPOrPAMHOIO
3a0e3nevyeHHs. [lapanenizaMm Ta egexTuBHA 00poOKa MpPOrpamMHUX IMPOLECIB.
Kontposnb Ta 00pobka nofiii. Po3noain komnoHentiB. O0podka noxubok Ta
BUKIIIOYHUX CHUTYalliil. B3aemMois cucTeMu 3 KOpUCTYBauaMu Ta 30epeKeHHs
JAHUX.

5. MogenroBaHHs y nporpaMHiid iHxeHepii. OCHOBHI NPUHLMIN MO/I€JIHOBAHHS
nporpaMHUX cucteM. BisyaneHe MopemntoBaHHs Ta CASE-TeXHOJOTII.
VYHidikoBana moBa mozentoBanHs UML.

6. Ilpusnayennss UML. Bunu giarpam UML. [liarpamu cTpyKTypu Ta aiarpamu
noseainku. CrpoiieHa crpateriss BukopuctanHs UML-npiarpam 1npwu
MOJIeTFOBaHHI IMPOrpaMHOro 3ade3rneyeHHs.

7. Jliarpamu mpeleAeHTIB Ta 1X BUKOpUCTaHHS. MoJetoBaHHS KOHTEKCTY Ta
BUMOI 0 IporpamHoi cucteMmu. [lpeneaeHtu Ta motoku noxid. Onucu
norokiB mnoxid. [lorokm mnopiii Ta cueHapii SK TUNM W EK3EMILIAPH.
Cneuudikariis npeueneHtiB. BukopucTaHHs cueHapiiB NpuW IJIaHYBaHHI
Bepciid. 3B'SI3KM MIX aKTOpamu Ta rnpeueaeHTamu. Oprasizauis npeueaeHTiB
(BIZHOILIEHHSI 3aJIe)KHOCTI, BKJIIOUYEHHsI Ta pO3ILIMpeHHs). BigHoueHHs
y3arajbHEeHHS JUIsl IpeleeHTIB Ta aKTOPIB.

8. Peamizalis mnpelieneHTIB Ta BUKOPUCTAHHS JlarpaM IOCJIiJJOBHOCTEH.
[TobynoBa miarpaMm mociioBHOCTI. JlBoeTamHe po3poOJsieHHs jAlarpam
nocinigoBHocTel. Jliarpamu cniBpoOITHULTBA.

9. V3romxkeHicte (uimicHicTh) Mogaenei. BusiBnenHs kimaciB. Knacu eramy
aHanizy: mnpukopaonHi (boundary) abo iHTepdeiicHI kiacu; Kiacu-
cyTHocTi(entity); ynpasisitoui (control) knacu (kiacu-menemxepu). Knacu
€Tany NpoeKTyBaHHS.

10.BinHomieHHss MK kjiacamu (y3arajJbHEHHs, 3alieXkHICTb, acoiiaLis,
arperailisi, KOMIO3HLis) Ta iX BUsiBIeHHS. [IpoekTyBaHHs KJaciB, BIIHOIIEHb
MiXx KjacaMu. [lakeTyBaHHs KiaciB.

11.Knacudikaiis mnaTepHiB: MNOPOMXKYIOUI MNarepHH (MaTepHU Mpolecy
CTBOpPEHHSI O0'€KTiB); CTPYKTYpHI maTepHd (IO TIPYHTYIOTbCS Ha
KOMIIO3HULISAX — CTPYKTYpHUX 0O0'€ZlHaHHAX OO'€KTIB YW KJaciB); MaTepHU
NOBEAIHKH ([0 XapaKTePU3YIOThCs B3aEMOIIE€I0 00'€KTIB MK CO0010).

12.YcnankyBanns Ta komnosutii. [Tpoctip marepHiB npoekTyBanHs. [Ipukiaau
natepHiB. Kogorenepaiiisi (IHXEHIpiHT) Ta pelHKeHIPiHT.

13.Crparerii Ta MeTOAM MPOEKTYBAHHS MPOTrPaMHOT0 3ade3nedyeHHs. 3arajibHi
cTparerii. @OyHKUIOHAJIbHO-OPIEHTOBAHE Ta CTPYKTypHE MPOEKTYBaHHSI.
O0'exTHO-Opi€HTOBaHe NpOoeKTyBaHHs. [IpoeKkTyBaHHs Ha OCHOBI CTPYKTYpP
naHux. KOMIOHEHTHE MPOEKTYBaHHS.



14.bynoBa mporpaMud MNpud BUKOPUCTaHHI MpPOLEAYPHOro (IMIEpaTUBHOIO)
nporpamyBaHHs. [IpoGnemu, 110 BMHMKAlOTh IPU  BUKOPUCTaHHI
HpoLelypHOTO NPOrpaMyBaHHs Ta iX BUPILLIEHHS BUKOPUCTAHHIM 00’ €KTHO-
OpIEHTOBAHOTO MPOrPaMyBaHHSI.

15.XapakTepucTiKa CTPYKTYPHOTO MPOrpaMyBaHHs SIK METOAOJIOTI PO3POOKH
nmporpamMHoro 3abesneueHHs. ba3oBi KoHCTpykiii nporpamu. I[loHsTTS
nianporpamu (mpouenypu abo gyHkuii). Meroa po3podku nporpamu. Merta
Ta MPUHLIMIKA MOAYJIBHOIO MPOrpaMyBaHHSL.

16.MeTonosorii po3pobiieHHs: mporpamHoro 3abde3nedeHHs: Microsoft Solution
Framework, Rational Unified Process, Extreme Programming. 3aco0u
po3po0KH, 110 6a3yOThCs HA HUX.

17.Meta Ta 3aga4i CynpoBody ImporpamHoro 3abe3smnedeHHs. Eomrouis
nporpaMHoOro 3a0e3rneueHHs Ta noTpeda y #oro cymposoni. Kareropii Ta
KJIFOUOBI IMUTAHHS CyIIPOBOAY MPOrPaMHOro 3a0e3MmeyeHHs.

18.Mera Ta 3amadi ympaBiiHHS [POTPAaMHHUMHM MpoOeKTamHu. AHai3
3MIHCHEHHOCTI MPOrPaMHOr0 MPOEKTYy: TEXHIYHI, onepauiiHi, GpiHaHCOBI Ta
couianpHi acrnekTH. [Iponec omiHKM Ta meperyisay BUMOI IO NPOrpaMHOro
3a0e3nieuyeHHs.  [lnaHyBaHHS  NPOrpaMHOrO  MPOEKTY. Y OpaBiiHHS
BUKOHAHHSM [IPOI'PAMHOI0 IPOEKTY.

19.IToHsATTS sIKOCTI MporpaMHOro 3abe3meueHHs. XapaKTepUCTHKa OCHOBHHUX
KPUTEpPIiB SKOCTI MPOrpaMHOro npoAykTy. OCHOBHI MPHHLUMIM Ta 3ajaul
KepyBaHHsI SIKICTIO MpOrpamMHOro 3abesnevdeHHsl. XapaKTepucTUKa 1e(eKTiB
Ta METOJM YTPaBJIIHHS SIKICTIO IPOTPaMHOI0 3a0e3MeyeHHs .

20.AHaii3 sSKOCTI Ta OLiIHIOBaHHS MPOTPaMHOro MpoekTyBaHHs. [lokazHuku
SIKOCTI po3poOKH TpOorpaMHOro 3abesneyeHHs. AHaji3 SKOCTI Ta TEXHIKH
OLIIHIOBaHHS. BUMipH B MpoeKTyBaHHI MPOrpaMHOro 3abe3rneueHHsl.

21.OcHOBHI  NPUHLUMIIKA  KOHCTPYIOBAaHHS  MPOrpaMHOro  3a0e3MedyeHHs:
MiHIMI3alisl CKJIaJHOCTI, O4iKyBaHHs 3MiH, KOHCTPYIOBAHHS 3 MOXJIMBICTIO
NepeBipKH, CTAaHAAPTH KOHCTPYIOBAHHS.

22.3aranbHi  NPUHLUMOU  KEepyBaHHS  KOHCTPYIOBAHHSIM  NPOTrPaMHOI0
3abe3neveHHs. [lmaHyBaHHS Ta  BUMIpPIOBaHHS B KOHCTpPYIOBaHHI
nporpamMHoro 3a0e3rnedeHHs. MOBUM KOHCTPYIOBaHHSI Ta MporpamHe
KoAyBaHHs. TecTyBaHHsS Ta SIKICTh KOHCTPYIOBaHHS. 3arajibHi acrekTd
MOBTOPHOT'O BUKOPUCTAHHS.

23.IHCTpYMEHTH TIpOrpaMHoOI 1HXeHepii: IHCTPYMEHTH i poOOTH 3 BUMOTaMH,
IHCTpyMEHTH  JUIsl  NPOEKTYBaHHs, I1HCTPYMEHTH  KOHCTPYIOBaHHS,
IHCTpyMEHTH  TeCTyBaHHS, IHCTPYMEHTH CyINpPOBOAY, IHCTPYMEHTH
KOH(IrypaniiHOro KepyBaHHs Ta KepYBaHHS 1HKEHEPHOO MisUIbHICTIO.

24 Metoau nporpamHoi iHxeHepii. EBpuctuuHi Metoau. dopmasibHi METOIH.
Mertoau npoTOTHITy BAHHS.



25.Texnomnoris HTMLS Web Components mnpuuuHM 1 BUHMKHEHHS.
[TocTaHOBKa 3aBlaHb 1 CIOCOOM X BUPILIEHHS 32 JOTIOMOIOK TEeXHOJIOTil
HTMLS5 Web Components.

26.I1pobGaema KOHQIIKTIB CTUIIB MiJ Yac po3poOKH iHTepdeiicy KopucTyBaua y
MepexeBoMy NporpamyBaHHi. Bukopucranus Shadow DOM Juist BupilueHHs
i€l MpooemMu.

27.Cenexropu CSS nis crnpoiueHHs o(opmileHHS rpadiuHUX eJIeMEeHTIB.
Cnioco6u 06’ equanHs JavaScript, HTML u CSS koay y OJlMH 1O0KYMEHT.

28.CyuacHi TexXHOJorii ans po3poOKM BeO-A0naTkKiB, 10 NoOyAOBaHI Ha
texHoJjorii (nmatepny) MVC. IlpuBectu npukiag akTyalbHOI TEXHOJOTII,
MoKa3aTH Ha NPUKIaAl apXiTeKTypH, MOBHU 110 BUKOPUCTOBYIOTHCH.
Peani3zaliist MapipyTu3allii, 30BHIIIHBOTO BUTJISILY, MOJEII | KOHTpoJIepa.

29.TectyBaHHs nporpamMHoro 3adesnedeHHs. @yHaaMeHTaNIbHI MTOJOXKEHHS PO
tectryBanHss [13. TepmiHosioris Ta KIIOYOBI MUTaHHS TECTYBaHHS
nporpaMHoro 3abe3nedeHHs. 3B'I30K TeCTyBaHHS 3 IHIIMMHU BHJIAMH
HisSIBHOCTI Tpollecy po3poOJieHHs MporpaMHoOro 3adesnedyeHHs. Merta Ta
piBHI TeCTyBaHHS.

30.TexHikn TecTyBaHHS Ta iX KoMOiHawis. Bumip pe3ysbTaTiB TecTyBaHHs. PiBHI
tectyBanHs (SWEBOK. Guide V3.0). TectyBanHs mnporpamHoOro
3abe3nevyeHHs. TexHiku TtectyBanHs [II13. TectyBanHs nporpamHoro
3abe3neueHHs. Ouinka piBHs TectyBaHHa [13 (SWEBOK. Guide V3.0).
[HCTpyMeHTalIbHI 3aco0HM [ TeCTyBaHHS IPOrPaMHOro 3ade3neuyeHHs.
ITpouec TectyBanus (SWEBOK. Guide V3.0).

4. Moseu ma mexHon02ii npoZpamyeanHs

1. Ctpykrypa nporpam Ha MoBax nporpamyBaHHsa Python, C/C++ abo Java.
[Ipocti Ta ckiafeHl omepaTropu, NPUKJIAAM BUKOPUCTAHHS OIMEpPaTOpiB.
[ToHATTS KOHCTaHTH Ta 3MIHHOI B MOBaxX TMpOrpaMyBaHHS, NPUHLMIIH
BUJIIJIEHHS MaM’ STl sl PO3MILIEHHS] KOHCTAHT Ta 3MiHHUX. OToJIOLICHHS Ta
iHiIlani3alis KOHCTAHT 1 3MiHHUX y MporpamMax Ha MOBax MporpaMmyBaHHs
Python, C/C++ aGo Java. IIpocti Tunu ganux. Po3MileHHs: JaHUX Pi3HUX
THUIIIB B ONepaTUBHIN nam’saTi. [Ipuknanu oronouieHHs pi3HAX TUMIB JaHUX Y
nporpamax Ha MoBax nporpamyBaHHsi Python, C/C++ a6o Java. CymicHicTh
THUIIIB Ta NPUBEAEHHS TUIIB JaHUX. TUNU gaHuX KopuctyBaya. OronoueHHs
Ta BUKOPUCTaHHS TaKUX TUIIIB B MOBax rporpamyBanns Python, C/C++ abo
Java. Omnepariii, BUpa3u Ta omnepaTopd B MoOBax mporpamyBanHs Python,
C/C++ abo Java. Onmepariii npuBiIacHeHHS Ta apu(METHYHI oreparuii.
[Ipioputretn omnepauiii. 3miHa npiopureriB. IloHATTS THO0aNBEHUX Ta
JIOKaJTbHUX 3MIHHHMX Ta MPUKJIAAM iX BUKOPUCTAHHs B IporpamMax Ha MOBax
Python, C/C++ a6o Java. Ctatu4Hi Ta 1MHAMIi4HI 3MiHHI.
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. JloriuHi omnepauii Ta YMOBHI oOmepaTopd. AJIFOPHUTMIYHA CTPYKTypa
posraimyxeHHs. BuGip i3 nBox anbrepHaTuB. bBIOK cxeMu CTpyKTYp
posraiykeHHsi. BkianeHicTh KOHCTpYKLii BUOOPY.

. ANropuTMIiYHI KOHCTPYKLIi MoBTOpeHHs. Tunu nukiiB. BIok cxeMu HUKITIB.
Opranizallisi HUKJIIB.

. TToHsATTs dyHKUIT (MiATpOrpaMu) B MoBax nporpamyBaHHs. OrojoiieHHs Ta
BUKIIUK QyHKLi#. Pexypcis ¢ynkuii. CranaapTHi npoueaypH Ta QyHKIIT.

. TloHsATTSI MacuBy Ta HMOro BJIACTUBOCTI, IX OrOJIOIIEHHS 1 BUKOPUCTaHHS.
OnnoBuMipHI Ta 6araToBUMipHI MacuBH. JlocTyn 10 e1eMEeHTIB MacuBy.

Psanku. Onepaiii Hajg cCUMBONIaMHM Ta psAIKaMd B MOBaxX IporpamyBaHHS
Python, C/C++ abGo Java. CranpmaptHi npoueaypu Ta ¢yHKLIl 0OpoOKu
PAAKIB.

3anuck Ta CTPYKTYpPH, 1X OrOJIOIIEHHs 1 BUKoOpucTaHHs. Jloctym [0
KOMIIOHEHTIB Ta omnepauii Haja 3anudcaMud Ta cTpykrypamu. [loxigHi Tvnu
JAHUX.

OcHoBHI KoOHUeTLil 00'€KTHO-OPIEHTOBAHOI METOMOJIOrIT MporpaMmyBaHHS.
[IporpamHa mogzens o0’exkty. HaBeniTe mnpukiazg mnporpaMHoOi Mojeni
NOBUILHOrO 00'€KTy Ha MOBI nporpamyBanHs Python, C++ a6o Java.

OroJiomieHHss kjaciB Ha MoOBI mnporpamyBaHHs Python, C++ aGo Java.
Konctpykropu 1 nectpykropu kiacy. [lpusHadeHHs i OCHOBHI IpaBuiia
BUKOpHCTaHHS. HaBediTh MPHUKIIa OTOJIOIIEHHS OBiJIBHOIO Kjacy Ta Horo
BUKOPUCTAHHS B TEKCTI MPOrpaM Ha MOBI MPOrpaMyBaHHS.

10.CtpykTypa nporpaMu, 0 BUKOPUCTOBYE KJIACH, Ha MOBI IporpamyBaHHs

Python, C++ a6o Java. HaBenith npukiamm.

11.0cobnuBocti MOBM mporpamyBaHHs Python, cuHTakcuc, Hanpsmu

BHUKOPHUCTAHHA, pO31’lOBCIO,II)KeHiCTb. HpI/IBeCTI/I [MpUKJIagu KOAY 3
KOMCHTapsAMHU.

12.0cobnuBocti  MoBM  mporpamyBanHs PHP, cuHTakcuc, Hampsmu

BUKOPUCTAHHS, PpO3MOBCIOUKeHICTh. [lpuBecT mnpukinaau koxy 3
KOMEHTapsIMHU.

13.0cobnuBocTi MOBM  mporpamyBaHHs Java, CHHTaKCHC, HarpsMu

BUKOPUCTaHHS, pO3MOBCIOKeHICTb. [lpuBectn mnpukiagm komy 3
KOMEHTapsiMHU.

14 IToHATTS 1HKaANCYJALIL Ta 11 3aCTOCYBaHHS B MOBax mporpamyBaHHs. MeToau

SKI OpraHi3yioTh iHTepdeiici. HaBeniTe npukiaau BU3HAYEHHS BiJKPUTHX
3aKpUTHUX MOJiB I METOAIB KJIacy.

15.1ToHATTSA criankyBaHHS Ta MOJIMOPQi3My B 00'€KTHO-OPIEHTOBaHHUX MOBaX

nporpamyBaHHs. [loHATTS Ta npukinaau nepeBaHTaxeHux GyHkUid. lepapxis
knaciB. OaMHOYHE 1| MHOKMHHE CIIaIKOEMCTBO.
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16.A6ctpaktHi kiacu. IlpusHaueHHs 1 BUKOpuUcTaHHsA. HaBenith mnpukian
abctpakTHoro kiacy. CnewianbHi Merond kiaciB. [lepeBaHTaxkeHHS
orneparopiB. [ToHaTTs npyxHix QyHKUil 1 kiaciB. OcoOMUBICTb AOCTYIY 110
3aKpUTHX TOJIB kiacy. HaBeniTh npukiaad opradizauii JoCTymy [0
3aKpUTHUX TOJIB.

17.0pranizaniss OOMiHHUX orepaliii 3 BUKOPUCTaHHSAM O10Ji0TeKU KiaciB s
BBeJIcHHS - BUBeAeHHs. [ToHATTs aiiny 1 noToKy, npukiagd poboTH 3 HUMHU.
MaHinyJiaTopH NOTOKIB.

18.00po0neHHss MporpaMHUX MOMUJIOK 3aco0amMu MOBH MIpOrpamyBaHHS.
ANTOpUTMiYHA KOHCTpYKUis Tuny try catch.  Ilpuknagu  BUKOpHUCTaHHs
00p0o0JIeHHSI TOMHJIOK POOOTH MPOTrPaMHOTro OJIOKY.

19.ITonsTTs wabnony ¢yHkuii ta kinacy. AGcTpakTHi anroputmu. bibnioreka
crannaptHux wabnoniB STL (Standard Template Library).

20.Kommisnsitopu i inTepnperaropu. Onuc ix poOOTH Ta MOPIBHAHHS Nepesar i
HenoJikiB. OCHOBHI 3a/1ayi, IO BHUPIIIYIOTBCS KOMIUIATOpOM. BXimHi i
BUXIIHI daiau, X JOriYHUN 3MICT.

21.ITonsATTss mpo pecypcu komm’'totepa. OmepaiiifHa cucteMa siK mporpama
ynpaBiiHHsS pecypcamu. OCHOBHI 3aBaHHs yNpaBiliHHS [POrPaMHUMHU
MpoliecamMu, ONEPAaTUBHOIO MaM'ATTIO i PUCTPOSIMU BBEJIEHHS - BUCHOBKY B
orepaliiHiii cucTemi.

22.1loudaTTs Oararo3ajayHoi  omepauiiHOl  CUCTEMH. ButucHsitoua
Oarato3agayHicTh. CxeMa BUTUCHSIOUOI OaraTo3aJaqyHoCTi KBAaHTYBaHHSM 3a
yacoM. YnpaBiiHHs npoiiecamu B 6ararozagaunux OC. OCHOBHI alropuTMu
yrpaBliHHS. YTMpaBiiHHSA oOnepaTuBHOI nam’sTTio B Oararo3anaudiin OC.
OcHOBHI anropuTMM ympaBiiHHS. BipTyanbHa mnaMm’sTb. YNpaBiiHHS
pecypcamMu. MOHOMOMBHE Ta CHiJbHE BUKOpUCTaHHs pecypciB. [loHsTrs
MozenmoBaHHs pecypcy. «Crmyninry. KpuTuuni cekuii B acHHXPOHHMX
npouecax Oarato3anmadyHux OC. OCHOBHI alropuTMH CUHXPOHI3AIL].
3aBnaHHs CHUHXpOHi3aulil mnpoueciB. [IOHATTSI KPUTUYHOrO  MLIAXY.
«3MaraHHs» 1 «KIIHYI».

23.0cHoBHI MeToAM oprasizalii 30epiranHs ¢aiiiB Ha 30BHILIHIX MPUCTPOSLX
npsMoro metoay aoctymy. [ToHsrts 6i0aioTeuHOl, 1HAEKCHOI MOCTINOBHOI i
KJIACTEPHOI CTPYKTYPH.

24.Tunu aiajoris, MOPIBHSJIbHI XapaKTePUCTUKH JiaoriB. [ pynu KopucTyBayiB
OC. OcHOBHI XapaKTepUCTHUKHU OIaJIOriB THIy MEHIO Ta KomaHza. [ pymnu
kopuctyBauiB OC.

25.0cobauBocTi MOBH IporpamyBaHHs C#, CHHTaKCcHC, HAIIPSIMH BUKOPUCTAHHS,
po3noBcioKeHicTh. [IpuBecTr NMpUKiIaan Koay 3 KOMEHTapsSMH.

26.0cobnuBocti MOBM nporpamyBaHHi =~ C++, CHHTaKkcuc, HamnpsMu
BUKOPUCTaHHS, poO3MnoBclokeHicTb. [lpuBectn nmpuxnamu komy 3
KOMEHTApsIMU.

12



27.0cobauBocTi MOBH nporpamyBaHHs C, CHHTaKCHUC, HalpPsIMU BUKOPHUCTAHHS,
pO3MOBCIOKEHICTh. [IpuBecTH npukiagy Koy 3 KOMEHTapsMHU.

28.0cobauBoCcTi MOBU MporpamyBaHHs JavaScript, CHHTaKCuC, HarpsMu
BHKOPMCTaHHS, pO3MOBCIOKeHICTh. [lpuBecTn mnpuknagm koay 3
KOMEHTapsIMH.

29.Crniocobu [OCSATHEHHS HaJIWHOCTI mporpamHoro 3abe3mneueHHs. [IpuBectu
NPaKTUYHI TMPUKJIaad 3 BUKOPUCTaHHSAM 0a30BOI MOBH IPOrpaMyBaHHS.
[TousiTTs npo TectyBaHHs. HaBecTu nmpocTuid npuKIiaa T€CTy BaHHS.

30.MeTopoJioriss  po3poOKH MporpamMHOro 3ade3nedeHHs. TeXHONOoriYHui
MPOLIEC CTBOPEHHSI IPOrpaMHoro 3abesneuenns. Mozeli JKHTTEBOrO LUKy
po3poOKu nporpamHoro 3abesnedeHHs. CTyneHyacTa 1 BoJocnaaHa MOJellb.
[ToscuuTu Ha npukiani. [lepeBaru i1 Henosiku moneni. CripanibHa MOJEb.
[Tosicautu Ha mnpuxinani. [lepeBaru 1 Henosiku Mmojeini. PauioHanbHUi
yHibikoBanui npouec. [loscauty Ha npukiazni. [lepesaru i Hepomiku Moaeni.
ExcrpeManbHe nporpamyBaHHS.

31.0cuoBu .NET. Crpykrypa miardopmu .Net., Bepcii .Net. Ctpykrypa .Net
Framework, Bepcii .Net Framework. Bipryansna maimmna CLR. Ctpykrypa
Ta npuHUMN pobdoTu. 3aransHa cucrema TuniB CTS. IlepeTBopenHs TUmiB.
Ynpasninus pecypcamu nam’sti B .Net. WPF ta XAML.

32.0cHoBHI cuHTakcu4yHi KoHcTpykuii C#. PoGota 3 psakamu. PoGota 3
MacuBaMmH JaHux. Pobora 3 ¢aiinamu ta qupekropisimu. Cepiasnizaiiisi 1aHUX.

33.Cnocobu peanizauii npuHuumiB OOIl y moBi C#. CyTHicTb 00’€KTHO-
opieHToBaHOro miaxoxmy no ctBopeHHs [13. Kuiacu. Inkancyssuis.
HacninyBanus. Ilonimopdism. Intepdeiicu. AbGctpaktHi kiacu. Komekuii.
Heneratu. Ilomii. OOpobka BUKIIOYHMX CHUTyalllil Ta iX reHepauis
KOPUCTYBa4eM.

34.111abnonu mnpoektyBaHHsa. CTpykrypHi mabmonu. Illa6non «Jlekopatop».
labnon «KomnonyBanbHuk». Illabnon «Mict». Ilabnon «Apantepy.
[IIabnon  «lIpuctocyBaneup». Illabmonu  «@acag», «3acTyIHUKY.
[TopomxyBanbHi wabnaonu. [labnon «IIpototun». Ilabnon «OpuHaky.
[I1abnon «®Pabpuunuii meroy. Lllabnon «AbctpaktHa dadbpuka». [llabnon
«byniBenbHuk». IloBeninkosi wadnonu. Illabnon «Crpareris». [lladnon
«llabnonnuit merona». Illabnon «Cnocrepirauy. [llabnon «Jlanuroxkok
oboB’s3kiBy. lllabnon «Komanma». Hlabnon «Ilocepeanuky». IllaGiaon
«ITeparop».

5. 3acobu cmeopenns inhopmauiiinux cucmem
1. Hopmanizauis 6a3 panux. Ilepma i apyra HopmasibHi (opmu. [ToHsTTS

HopMmauizauii 6a3u naHux. BukopucrtanHs metoay HOpMalbHUX (GopM AJist
onTUMI3allii CTPYKTYpHM BiJHOIIEHb. 3alle)KHOCTI MiX aTpudyTaMu.
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BusiBneHHs 3ane)xHocTeld MK aTpubyTtamu. Kpurtepiii nepiuoi HopmalibHOL
dbopMH, MOHATTS Ta NPUKJIAAM IOBTOPIOBAHUX I'PYIl T CIOCOOY X YCYHEHHSI.
Kputepiti  npyroi HopmanbHOi  (OpMH, TMOHATTS Ta  NPUKIAIH
(GyHKLIOHANBbHOI 3alle)KHOCTI aTpuOyTIB Ta BU3HAYHUKA (JIETepMIHAHTA).
KpuTtepiit TpeTboi HOpMaIbHOI (POPMH, OHATTS Ta NPUKIAIM TPAaH3UTUBHOI
3aJIE)KHOCTI Mi aTpubyTamu BinHolueHHs. Kputepiii HopmanbHOI Gopmu
boiica-Konna.

BusHayeHHsi TOHATTA IHTepdelc KOpUCTyBaua, THUIIM KOPHUCTYBALbKUX
inTepdeticiB. [IpuHuunu sikocTi iHTepdeiiciB. TenaeHUil po3BUTKY CyyacHUX
BeO-inTepdericiB. Kapkacu BeO-3acTOCYyHKIB, 3aco0u 1x cTBopeHHs1. KapkacHe
MOJeIOBaHHs 1HTepdelciB BeO-3aCTOCYHKIB. MoBu Ta miardopmu
CTBOpEHHS Be0-3aCTOCYHKIB Ta iHTep(eiiciB.

[ToHATTS «XMapHi OOYMCIeHHs». XapaKTEePUCTUKU XMapHUX OOYMCIIEHb.
MosxnuBocTi XMapHUX oOuucieHb. [lepeBaru ta Hepomiku. Kiacudikaris
XMapHUX cepBiciB. Mogeni po3ropTaHHs iHGPACTPYKTYpU XMapHHUX
o0uuCIeHb, BHU3HAYEHHS KOXHOI 3 HUX. Mogeni o00cinyroByBaHHs,
BHU3HAYEHHS, Cy4YacHI pilUeHHS.

. KonkypeHntHi cucremu.  [lapanemnizm. Mopneni  KOHKYPEHTHOTO
nporpamyBaHHs. Sharedmemory. Mogens 00MiHYy MOBIZOMJIEHHSIMH.
[TpoGnemu ronku 3a pecypeu (racecondition).

. Po3nopineni cucremu. CunxpoHizauis uacy. Adnaroput™ KpicTiaHa.
Anroput™m bepkui. Tpanzakuis. [Tpuanunu ACID. Apxitektypa MapReduce.

[HTenekTyanbHI METOOM OOYMCIIOBAHHS JUisl KiacTepu3auil, Kiacuikarii,
MO/IEJIFOBaHHS Ta MPOTrHO3YBaHHSI.

Cyyacni CVYBJ/l Ta iHTerpoBaHi ciyxO0u aHamizy AaHUX, MOXJIMBOCTI
iHTerpauii ciyx0 y xoprnopaTuBHi iHpopmauilini cuctemu. [loHarTs 6a3u
JNaHUX Ta cucTteMmu yrnpaiiHHS 6a3amu gaHux (CYBJ). [MousTrs cyTHOCTI,
aTpuOyTy, 3B’SA3KYy Ta JOMEHY Ta iX UIOCTpallis Ha JAOBLJIBHOMY MPHUKIAIIL.
Haii6inpm nowmpeni CYB/I.

[IpoGnema HagIMILIKOBOro AyOJIOBaHHS Ta Y3TOMKEHHS BBEJEHHS
nyOnboBaHUX JaHUX. Bumorun g0 BuOOpY iAeHTHdIKATOpIB 3arMUCiB.
AHomarii BCTaBKM, BUJaleHHs Ta Moaudikanii aaHux. [TOHSTTS LiTiCHOCTI
JaHUX.

ba3oBi Tunu 3B’s3kiB Mk naHuMu. PopmyBaHHS 3B'S3KIB TUMIB "OIUH 10
oaHoro", "onuH no 6arathox" Ta "Gararo g0 Garatebox'. [lpukianu naHux i3
TaKMMH TUIIaMH 3B’ SI3KiB.

10.Enementd Mojesni cyTHICTb-3B’si30K. OcHOBHI Bu3HaueHHsi ER-miarpam.

[Mpuknaau ER-xiarpam 3 pi3HOMaHITHUMU THUIIAMH 3B’ SI3KiB.

11.MoBa 3anutiB 1o 6a3 ganux SQL. OcobmuBocti 3acToCyBaHHSL.

AnpTepHAaTUBHI MOBM 3amuTiB A0 0a3 gaHux. OcoOJMBOCTI 3aCTOCYBaHHS.
KoMannu MaHinynsnii i3 TaOaMISMU: KOMaHIA JOJaBaHHS CTOBIILIB,
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KoMaHaa Moaudikalil XapakTepUCTUK CTOBIILIB, KOMaH/Aa MepeidMeHyBaHHS
Ta KOMaHJa BUJIAJE€HHS CTOBIILIB, KOMaH/Ja BUAaJeHHs Ta0auub. CUHTaKCcUC
oreparopa SELECT. INpuxnaau Bupaszy SQL, 1o opraHizye BUOIpKy JaHUX
i3 gBox Tabmuub A8 neBHoro kputepiro. Cunrtakcuc omnepatopiB INSERT,
DELETE, UPDATE. Ilpuknaau BupasziB SQL, 1o opraHizytoTb BCTaBKY
HOBMX JaHMX, BHIAJ€HHS Ta MoAM]IKalilo JaHUX, BIIMOBIIHO.
BukopucTaHHs BKJIaJeHUX NMig3anuTiB B MoBl SQL. [Tpunuun podotu 3anuty
31 3B’s3aHMM migzanuToM. [lpuknan oprasizamii 3amury 3 MHiA3aMKATOM.
Bukopucranass HAVING B 3B’s3anux nigzanutax. Oneparop 00’eaHaHHS
UNION. IpuHiun poOOTH 3amuTy NpU BUKOPUCTaHHI oneparopy. [Ipuxian
BukopucrtanHs omneparopa UNION. VYcynenns ny6moBanHs B UNION.
Onepaliii nmoeqHaHHS TaOIUIb LUIIXOM MOCUJIAIBHOI LiJicHOCTI. Pi3HOBUAM
Ta MPUHLUIKA poOoTH omeparopy 00’ eaHanHs Tabnuub JOIN. Ilpuknanu
BukopucTanHs oneparopa JOIN. BukopucTaHHs1HAEKCYBaHHS Ta
pO3IiJieHHs IS ONTHUMi3alli NpPOAYKTUBHOCTI 0a3 paHux. [lpuxnaz
aTpuOyTiB BIJHOILUEHb, [JIS SIKUX JOLIbHA IHAEKCalls Ta NPUKIAL BUpPazy
SQL 1151 cTBOpEHHS 1HAEKCY .

12.0praHi3aiuis JaHUX Ta 3arajibHi BiIOMOCTI Ipo Moaeni faHux. ITopiBHsnbHA

XapaKTepUCTHKA pessUiiHOi Ta 00’€KTHO-OpI€HTOBAHOI MOJENei NaHuX.
[Mpuxnagu CYB/I, 1o BUKOPUCTOBYIOTH Taki Mozeti.MepexxeBi Ta iepapXidHi
Mozei nanuX. Pensuilina Mmonens nanux. Cucrema 6a3 naHux. 3abesneyeHHs
He3aJIe)KHOCTI JaHuX. ApXITeKTypa cUcTeMH ©0a3 JaHUx Ta ii piBHI.
Apxitektypa "kiieHt-cepBep". CyTb po3noaiieHoi 00poOkM JaHUX B
KOMIT'FOTEpHUX CUCTeMax Ta MepexKax.

13.Cucremu ynpasninas 6a3amu ganux (CYB/]). OcHoBHI 03HaKky kiacudikariii

CYB/l. OchoBHi 3acobu CYBJI. BnactuBocti CYBJ] Ta TexHomorii ix
BukopuctanHs. O6'exktHo-opieHTOBaHI CYBJI. O0'ekTu Ta 00'eKTHI KIiacu.
AIMiHICTpYBaHHS HaHMX Ta aJMiHICTpyBaHHsS 0a3 naHux. OCHOBHI eTanu
po3poOku 0a3u aaHux. [HPopmaliliHO-N0rYHA MOJeNb AaHUX MPeIMeTHOL
obsiacTi Ta TeXHOJOTis 11 po3poOku. Bu3HaueHHs JIOrYHOI CTPYKTypu Oasu
JaHUX.

14.Kinacu cyyacHMX mpouecopiB. 3arajibHi Ta BIIMIHHI pUCH MIKPOKOHTPOJIEPIB

Ta IMpOLECOPiB 3arajbHOro 3acrocyBaHHs. [ToHATTS yOynoBaHOi cucreMu.
[Tpuknanu apXiTeKTyp CydyacHUX MPOLECOPIB.

15.latu Bu3HaueHHs TexHosorii [HtepHery peueit (InternetofThingth,IoT). Ctex

TEXHOJIOT1H, sIKI BUKOPUCTOBYIOTbCA B pamkax loT, HaBectu mnpukiaau
cepsiciB [oT.

16.3aranbHi NpUHUMNU Tepeaadi (aiaiB Ta MOBIAOMIIEHb Yepe3 KOMI I0TepHI

Mepexi, nepeBard NakKeTHOI Mepeaadi. XapaKTepucTUKa piBHAM Mojedi
B3aeMoJii Biagkputux cucteMm (Open System Interconnect - OSI), npukianu
MPOTOKOJIIB PI3HUX PiBHIB.
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17.®@opmar MAC-agpecu, NOHATTS OJIHOIYHKTOBHX (Unicast),
OararonyHkroBux (Multicast) Ta mnpokomoBHux (Broadcast) MAC-aapecu.
[Tpukianu BUKOPUCTAHHS MPOTOKOJAMHU KajapiB 13 TakuMu Ttunamu MAC-

azapec.

18.IToHATTS KOJI3Il MpM OpraHizailii KOJEKTUBHOIO JOCTYIy A0 CepedoBMIIA
nepegayvi B TexHosorii Ethernet. AIroputM MeTona KOJEKTUBHOIO JAOCTYITY
0 cepend mepenadi 3 PpO3MI3HAHHIM HeCyuoi Ta BUSBJIEHHSM KOJi3ii
(Carrier-Sense-Multiply-AccesswithCollisionDetection — CSMA/CD).

19.3aranpHa Xapaktepuctuka TexHousorii Ethernet. YcnmankoBani TexHosorii
Fast Ethernet, Gigabit Ethernet i 10 Gigabit Ethernet, ix crinbHi1 pucu.

20.3arajbpHa XapaKTepUCTHKa MPOTOKOIIB MepexkHoro piBHs. @opmat [P-anpecu
Ta IpUHIUN BUAIeHHs 610kiB [P-agpec 3a knacoBoto cxemoro. Ocobausi [P-
aZpecu Ta mpaBuia ix BxuBaHHs. [lnanyBanHs [P-nigMepex 3a 10noMororo
MacoK MiaMepex.

21.Bino6paxenns [P-agpec Ha aapecd KaHaJIbHOTO pIiBHS 32 JIOMOMOIOKO
nporokoiny ARP. Moaens po6otu ARP. BinobpakeHHsI TOMEHHUX IMEH Ha
IP-anpecu, etanu nporecy BusHaueHHs [P-aapecu 3a JOMEHHUM 1M’ sIM.

22.0OcHoBHi 3axa4i nporokoiy IP. @opmar 3aroioBky Ta XapakTepUCTHKA [10J1iB,
110 BUPILIYIOTH 3a1adi [P.

23.ITpunumnu mapiupyTtu3anii IP-makeTiB y ckiageHii Mepexi, CTpyKTypa
TabIMLb MapUIpyTH3allil Ta KOMaHIW 3aJaBaHHs CTATUYHOTO MapUIPyTy [0
MEPEeK.

24 Ilpotokonu auHaMiYHOI MapiupyTtu3aiii. [IoHATTS, BU3HAUYEHHS, OCHOBHI
aJITOPUTMH POOOTH.

25.3arajibHa XapaKTEpUCTHKAa Ta OCHOBHI 3ajayl MPOTOKOJY KOHTPOJbHUX
noBinomyienb IHtepHery ICMP. Tunu nosigomsieHs ICMP. [lpunuunu
Bukopuctanus I[CMP noBigomiieHs B yTUiliTax ping Ta traceroute.

26.3aga4l MPOTOKOJIIB TpaHCOpTHOro piBHs [lopiBHsUIbHA XapaKTepUCTUKA
nporokosiB TCP ta UDP. TloHsiTTs noptiB Ta aapec COKETIB, pO3MOALI
HOMepiB mopTiB. HoMepu mMOPTIB MOMyJISIPHUX MPOTOKOJIIB MPUKIAIHOTO
PiBHSIL.

27.Ilpouenypy BCTaHOBJEHHsS 3 €HaHHS, Iepenayi JaHUX Ta 3aBepLUEHHS
3’eqHaHHsa npotokosoM TCP. [lonst Ta mpamopui 3arojoBKiB MakeTiB, IO
BUKOPUCTOBYIOTBHCS [IPU LIUX NPOLETYpax.

28.®opmar 3arosioBky TCP. BukopucranHs noJiiB Ta nparnopuiB Ajs LiJTICHOT Ta
rapaitoBaHoi nepenadi ganux. Crioci0 KepyBaHHS TMOTOKOM JaHUX 3a
aonoMororw "BikHa".

29.Ilonstrsa TenexkomyHikauii. CTpyktypa TepuTopiaibHoi Mepexi. [Ipuknanu
NPOTOKOJIIB Ta TEXHOJOrH TepUTOpialibHUX MeEpex, MoOyJOoBaHUX Ha
KOMyTallil BipTyaJlbHUX KaHaJliB Ta KOMyTallil aKeTiB/KOMipOK.
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30.3arpo3u iHpopMaliiiHid Oe3mnewi KoM TepHoi 00podku manux. OCHOBHI
3a1a4i 3axuCTy iHGopMaulil B KOMII'IOTEpPHHUX CHCTEMax Ta Mepexax.
OpranizauiiiHi, TeXHIYHI Ta Kpunrorpadiudi 3acobu 3axucTy iHQopmaLllii.
3acobu oOMexeHHsI JocTymy 10 iHdopMalii, BAKOPUCTaHHs OpaHaMayepiB
U1 3aXHUCTY KOMITHOTEPHUX MEpeX BiJ Clpod HeCaHKI[IOHOBAHOIO JIOCTYIIY.

31.Komn'totepHi BipycH, ix kiacudikallis, CHOcoOU PO3MOBCIOKEHHS BipyCiB.
MeTo 11 BUSIBIIEHHS KOMIT FOTEPHHUX BIpYCIB Ta 3aXUCTY BiJl HUX.

32. llITy4yHuidd 1HTEJIEKT, MOHSATTS, MNPUHLMIIMK, KJIacu 3a7ad, ajlrOpUTMHU.
MaumHHe HaBYaHHS, TNOHSATTS, IPUHLMIM, KJlacu 3aaad, aJrOPUTMHU.
Heitponni Mepexi, Mozeni. HaBuanHs 3 BuuTenem ta 6e3. [ muboke HaB4aHHS
(Deep Learning).

33.Xmapui oOuucneHHs (NMPUHUMIKU MOOYJOBH, OCOOJMBOCTI, IepeBary,
HEeJOJIKY, TMPHUKIAAH, MEepCreKTUBU PO3BUTKY). Mopesi po3ropraHHs B
KOHTEKCTI XMapHHX oOuucieHb.Moxeni oOciyroByBaHHS B KOHTEKCTI
XMapHUX obuuncieHb. BipTyanizauis B KOHTEKCTI XMapHHUX OOYHCIIEHb.
Posnoxainena ¢aiiioBa cucTeMa B KOHTEKCTI XMapHUX oOunciieHb. Tennenuil
PO3BUTKY po3nofiieHux cucteM. llpuknanu xmapHux cepsiciB Microsoft,
Google, Amazon. KBaHTOBI KOMI'IOTepHU.
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4. PeHTHHIOBa cCHCTEMA OLIHIOBAHHSA

[Ipu BcTynmi Ha TperTiid (OCBITHbO-HAYKOBUI) piBEHb BHIIOI OCBITH [is
3100y TTsI HAyKOBOIO CTYIEHS JAOKTOp (iocodii BCTYNHUH ICIUT CKJIAJAETHCS 3
JBOX YaCTHH: MUCHBMOBOI BIAMOBiJAI HAa TpU NUTaHHs. Ex3ameHauiiiHuii  Oijer
MICTUTh TpU NHUTaHHI. BinnoBigb Ha mepuie Ta JApyre nNUTaHHs Ouieta
ouiHeTbess 3a 30-0anbpHOO cuctemoro(Tad. 1), a Ha TpeTe MUTaHHS OLIHIOETHCS
3a 40-6anbHOIO 1IKaa0k (Tab. 2).OuiHka, siKy BCTYIHHK OTPUMYE 32 BiJNOBIIb Ha
KO)KHE TMHUTaHHS, BU3HAYAETHCA 3a CUCTEMOK OaiiB, momaHoro Huxue. Kputepil
OL[IHIOBaHHS HaBeJieHi B Tabauusax 1 ta 2.

Tabnuus 1
banu XapaKTepuCTHKa BIANOBIAI
30 IToBHa MpaBuJibHA BIATOBI/Ib HA 3aMMTaHHS 3 BiAMOBIIHUMHU
NOSICHEHHSIMHU.
25-29 | Bignosigp npaBuiibHA, ajle He 30BCiM MOBHA.
19-24 | BignoBiap B LiJIOMY MTPaBUJIbHA, aJle MICTHTh OKpeMi HETOYHOCTI.
12-18 | BignoBiap B LJIOMY MpaBUJIbHA, ajle MICTHTh HETOYHOCTI 200
BI/I[TOB1/Ib HEIIOBHA.
6-11 Bianosiap B UUIOMY MpaBUIbHA, aJIe MICTUTb CYTTEBI HETOUHOCTI abo
BiJIMOBiIb CYTTEBO HEMOBHA.
1-5 BianoBigb MICTUTb CYTTEBI IOMUJIKH.
0 BiamnoBiae HAa MTUTaHHS BiJACYTHS.
Tabmuus 2
banu XapakTepuCcTHKa BiANOBII
40 [ToBHa npaBUJIbHA BiMOBIAb HA 3aIIMTAHHS 3 BiIMOBIIHUMU
TIOSICHEHHSIMH.
35-39 | BiagnoBiab nmpaBuJibHA, aji€ He 30BCIM TMTOBHA.
28-34 | Bignosiab npaBuiibHa, ajie He MTOBHA (BIACYTHS OJHA MO3MULs
BIJIMOBI ).
21-27 | BianoBiap B LiIOMY NpaBUJIbHA, aJleé MICTUTh OKPeMi HETOYHOCTI.
13-20 | BignoBiap B LiIOMY MpaBHJIbHA, ajle MICTUTh HETOYHOCTI 200
BIJIMIOBI/Ib HEITOBHA.
6-12 BianoBiae B LiJIoMy NpaBUiIbHA, ajlleé MICTUTh CYTTEBI HETOYHOCTI 200
BI/IMOBI/Ib CYTTE€BO HEMOBHA.
1-5 BiamnoBigb MiCTUTB CyTTEBI TOMUJIKH.
0 Bianosiib Ha MUTaHHS BiJICYTHS.

ITouaTkoBuii pedTUHT abiTypi€HTa 3a €K3aMeH PO3PaxOBYETHCS BUXOASUH 13
100-6anpHoi mkanu: 30+30+40=100 6aniB. [1pu BU3HAUYEHHI 3aralbHOrO PEUTHHIY
BCTYIIHMKA ITOYAaTKOBUH PEHWTHUHI 3a €K3aMeH repepaxoByeTbes y 200-0anbHy
1IKany 3a TadJ. 3.
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Tabnuus 3
Tabnuis BianosigHocti ouiHok PCO (60...100 6amiB)
Ouinkam 200-6anpHoi mkanu (100..200 6aniB)

[xana | Ikana | Hlkana | Ikana | Ilkana | Ilkana | Illkana | Illkana
PCO |100.2001 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 76 152 86 172 96 192
67 131 77 154 87 174 97 194
68 134 78 156 88 176 98 196
69 137 79 158 89 178 99 198

100 200

BerynHe BUIIpoOyBaHHS MPOBOJATH JIMILE 3a 3aTBEPHKEHUM KOMILIEKTOM
exk3aMeHalliiHux OinetiB. BigmMoBa cTyJeHTa BiJi HamMCaHHS BCTYIHOTO
BUIIPOOYBaHHS 3a €K3aMEHALlIMHUM OIJIeTOM aTecTyeThCcsl SIK He3aJO0BLIbHA
BI/IMIOBIJ1b.

[1ig yac BcTynmHOro BUNPOOYBaHHS JO3BOJISIETHCS KOPUCTYBATUCS PYyUKOIO Ta
JAWCTaMU BCTynmHoro BumpoOyBaHHS. [lpu BusBIeHHI (aKTy BUKOPUCTaHHS
HEel03BOJIEHUX MaTepiajliB eK3aMeHalllifHa KOMicisi Ma€ [paBO MpPUIUHUTH
BUINPOOYBaHHS | BUCTABUTH HE33J0BLIbHY OLIIHKY.

[lepecknananHs ()axoBOro BCTYIHOTO BUMPOOYBaHHS HE J03BOJISIETHCS.

BeTynHUK MoOXe MOoJaTH anessiiio 1040 pe3ybTaTy (axoBOro BCTYIHOIO
BUIIPOOYBaHHS JIMILIE B IeHb OrOJIOLIEHHS pe3yJIbTaTiB [bOT0 BUIIPOOYBaHHS.
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S. IIpukaan eksameHauniiiHoro oiiery

HauioHanbHUN TeXHIYHUN yHIBEpCUTET YKpaiHU

«KuiBCbKUM MOJIITeXHIYHUN IHCTUTYT iMeH1 [ropst CikopcbKoro»
OcBiTHI# cTyniHb JOKTOP (inocodii

CrneniansHicTh F2 [HXeHepist mporpaMHOro 3ade3rneueHHs

EK3AMEHALIMHWUM BUIET Ne
1. JliarpaMu KOMIIOHEHTIB Ta iX BUKOPUCTaHHSI.

2. BigHomeHHsT MiX Kiacamu (y3arajbHEHHS, 3al€XKHICTh, acolliallisi, arperaris,
KOMIIO3U1Llis1) Ta iX BUsIBIEHHS. IIpoekTyBaHHs KjaciB, BIAHOLIEHb MIX KJacamH.
[TakeTyBaHHs Ki1ac.

3. OcHoBHi 3ajaui npotokoiy IP. @opmar 3arojoBKy Ta XapakTepUCTHKa MOJIB, 11O
BUpiuryroTh 3a1ayi. IP. [Tpuniumnu mapuipytusanii [P-nakeTiB y ckianeHiit mepexi,
CTPYKTypa Tabyiullb MaplIpyTH3alil Ta KOMaHAM 3a/laBaHHs] CTATUYHOIO MapLUPyTy
110 MEpex.

3aTBEpIKEHO:

["apaHT OCBITHBOI MpOrpamu E€srenis CYJIEMA
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PO3POBHUKMHU IMTPOI'PAMMU:
Cysnema €Brenis CraHicjaBiBHa — rapaHT OCBITHbOI IIporpamu, 3aBigyBad
kadenpu nporpaMHOro 3a0e3rneuyeHHs KOMII FOTEPHUX CUCTEM, JOKTOpP TEXHIYHUX

HayK, JOLEHT

I'aBpuiiko €Bred BosioaumupoBu4 — npodecop kadeapu iHxKeHepii IporpaMHOro
3a0e3reyueHHs B eHepreTHlli, JOKTOp TEXHIYHUX HayK, podecop

Kaumenko Ipuna AnartodaiiBHa — npodecop kadeapu o0UMCITIOBAIBHOI TEXHIKH,
JOKTOpP TEeXHIYHUX HayK, podecop

HoBorapcebkuii Anarogii MuxaiijsioBuu — npodecop kadenpu o04UUCIIIOBaILHOL
TEXHIKU, JOKTOpP TEXHIYHUX HayK, Ipodecop

Onaii Mukosaa BosioaumMupoBHY — JIOLIEHT Kadeapu NporpaMHOro 3ade3rneueHHs
KOMIT FOTEPHUX CUCTEeM, KaHAUAAT TeXHIYHUX HayK, AOLEHT

Cripenko Cepriii I'puropoBu4 — 3aBigyBay kadenpu 004KCIIOBAIbHOI TEXHIKH,
JOKTOp TeXHIYHUX HayK, podecop

Creuenko Inna BsuecnaBiBHa — npodecop kabeapu iHPopMaTHKU Ta
NPOrpaMHOI IHXKeHepil, JOKTOp TEXHIYHUX HayK, podecop
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IIporpamy pekoMeHI0BaHO:
BueHoto panoro ¢akyabTeTy NpHUKIagHOl MaTeMaTUKU
["onioBa BU€HOI paau IBan JIMUKA

nporokon N°
BIJ] « » 2025 p.

BueHoro pagoro dakyapTeTy iHGOpMaTUKK Ta 00UHUCTIOBAIBHOI TEXHIKU

["'onoBa BueHoi panu Cepriit CTIPEHKO
npotokon N°
BIJT « » 2025 p.

BueHoo pazoro HaBuaIbHO-HAYKOBOTO IHCTUTYTY aTOMHOI Ta TEIJIOBOI
eHEepreTUKH

['onoBa BUeHOI panu €sres [TIMCbMEHHUU
nporokon N°

BIJ « » 2025 p.
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