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PO3POBHUKHU TPOI'PAMMU:

Jluuka lean Anopiitoeuy — capanm oceimHvoi npocpamu, OeKau
Gaxyrbmemy nPUKIAOHOI MAMeMAMuUKU, OOKMOP MeXHIYHUX HAYK, npogecop

Knumenko Ipuna Anamoniiena — npoghecop xageopu o6uucniosaibHoi
MEeXHIKU, OOKMOP MEXHIYHUX HAVK, OOYEeHMm

Onaii Mukona Bonooumupoeuu — ooyenm xageopu npoecpamuozo
3abe3neueHHss KOMN TOMEPHUX CUCIEM, KAHOUOAM MEXHIYHUX HAYK, O0YeHm

Ponix Onexcandp leanosuu — 3agioysau xagheopu asmomamuxy i ynpaeiiHHs
8 MEXHIYHUX cucmemax, OOKMop MexXHIYHUX HAYK, npogecop

Cezeoa Ipuna Bacuniena — ooyenm xageopu agmomamuszayii npoekmy8aHms
eHepeemuyHUX NPoYecis i cucmem menioeHepeemuiHo2o Gaxkyibmeny,
Kanouoam eKoHOMIYHUX HAYK, OOYeHm

Cmipenko Cepeiu I'puzoposuu — 3asioysau kagheopu oouuUCI08a16HOT
MexHIKU, OOKMOP MeXHIYHUX HAYK, npopecop




BCTYII

Hana IIporpama npu3HaueHa Jjisi BCTYIHHUKIB Ha HABYAHHS JJIs1 3100yTTA
cTyneHs jokTopa ¢umocodii 3a cremianpHicTIO 121 [HXEHEpis MporpamMHOTo
3abe3meucHHs  iHGopMarii  (ocBiTHA mporpama  «IHKeHepis MPOrpamMHOIO
3a0€3IMCUCHHS»).

Merorw Ilporpamu € HamaHHS BCTymHUKaM 1HdoOpMaIlli 100 3MICTY
HaBYAJILHOTO MaTepiany, IepeBipka 3HaHb 3 SKOTO BiA0YBA€THCS Mif yac paxoBOro
BCTYIHOTO BUMPOOYBAHHS JIJIsl BCTYITY HAa HABUAHHS JIJIsI 3100y TTSI CTYIIEHS JOKTOpa
dinocodii 3a cnemianpHicTIO 121 [HXEHEPist IporpaMHOTO 3a0e3nedeHHs (OCBITHS
nporpama «IHXeHepist MPOrpaMHOTo 3a0e3MCUSHHSD).

daxoBe BCTymHE BUIPOOYBaHHS IJIs BCTYIYy HA HaBYAHHS IS 3M00YyTTS
CTYIIEHsI MaricTpa 3a cnemiaibHicTio 121 [HXeHepis mporpaMHoOro 3a0e3nedyeHHs
(ocBiTHs mporpama «IHkeHepis MPOrpaMHOro 3a0e3NeUEHHS») CKIAIAEThCS 3 TBOX
YaCTHH: MUCbMOBOI BIJIMIOBI/II HA TP MUTAHHA Ta CIIBOECIIM /ISl yTOYHEHHS 3MICTY
MUCHEMOBOI BiAmoBial. Ex3aMenariiiauii Ou1eT MICTUTE 3 TUTaHHA.

3MICT HaBYAIBLHOTO MaTepially, MepeBipKa 3HaHb 3 SIKOTO BiIOYBA€THCS Iijl
yac ()axoBOTO BCTYITHOTO BUIPOOYBaHHS, HaBeneHmil y posaini OCHOBHMIA
BUKIJIAJI miei [Iporpamu.

JIist TiATOTOBKM 110 BUMNPOOYBaHHS PEKOMEHJIOBAHO BUKOPHUCTOBYBATH
HaBYaJbHYy JiTepaTypy, HaBeaeHy y pozauit CIIMCOK JIITEPATYPU miei
[Iporpamu.

TpuBanicts BUnpoOyBaHHs — 90 XBWIMH (715 BIAMOBI/I1 HA KOKHE 3 3 TUTaHb
HajaeTbes o 30 xBwinH). [HopMallis 111010 METOAMKU OIIHIOBAHHS HaBEJICHA Y
posaini KPUTEPIT OIIITHIOBAHHSI.



OCHOBHUM BUKJIAJ
1. MaTtemMaTH4Hi OCHOBHM iH:KeHepil MporpaMHoro 3ade3neyeHHs

MarematuyHi ocHOBU KpunTtorpadii. Tunyu HE3BOPOTHUX MEPETBOPEHbB, iX
NOpIBHSUIbHA XapaKTEPUCTUKA Ta BUKOPUCTAHHSA B alrOpUTMaxX 3aXHCTY
iHpopmarii.  BukopucranHs  OyjeBHMX  IMEPETBOPEHb IS 3ajay
kpuntorpadiunoro 3axucry iHpopmanii. Kpunrorpadiuni BIacTUBOCTI
OyJeBUX MEPETBOPEHbD.

AJTOPUTMH  TOTOKOBOTO IUGPYBaHHS [aHWUX. TUIU TeHEpaTopiB
IICEBIOBUIIAIKOBUX IBIMKOBUX IMOCIIJOBHOCTEI. METOIN OLIHKUA iX SKOCTI.
Metoau 3710My 3aXHUCTY 3 BUKOPHCTAHHIM MTOTOKOBOTO IMU(PyBaHHS.

Kpunrorpadiuni aaroputmu cumetpuyHoro mudpyBaHHa. CTpykTypH
QITOPUTMIB CUMETpUYHOTO IM@ppyBanHs. JudepeHuitauii Ta MiHIAHUN
KPHUIITOAHAITI3.

Xel-aaropuTMM 1 1X BHUKOPHCTaHHS I KpHUOTOrpadidHOro 3aXHCTy
IIIJTICHOCTI Ta aBTEHTUYHOCTI C€JICKTPOHHUX JOKyMeHTIB. CTPYKTypH XeIlI-
AJTOPUTMIB Ta METOH iX 3JI0MY.

MexaHi3MH KpUnTorpadiqHOro 3aXucTy Ha OCHOBI TEOpii YKcell. AJITOpUTM
RSA. T'enepariia ximo4uiB aaroputmy. MeToau 3j70My KpUITOTpadiuHOTO
3aXMCTy 3 BUKOPUCTAaHHSM aHali3y JAUMHAMIKM TapameTpiB TEXHIYHOI
peanizarii.

Meroau opranizailii OOYMCIEHHS MOZIYJSPHOTO EKCHOHEHIIIOBAaHHS MpU
peanizauii KpunTorpapiyHuX aJirOPUTMIB 3 BIAKPUTUM KItoueM. TexXHOJOor1s
MoHTromepi Ta BUKOpUCTaHHs nepeaoouucienb. OOYUCIeHHS MOAYISPHOI
€KCIIOHEHTH 3 3aXHCTOM BIJl aHATI3y JMHAMIKU CIIOKUBAHHS MTOTYKHOCTI.

[Hudposuii mianuc. AnroputMu Horo GpopMyBaHHS Ta NepeBipku. Metonu
iapoOKu U(PPOBOTO MITUCY.

Meroaqu Ta kpunTorpadiuHi MexaHI3MU  1IeHTHU(IKaIIl  BIITaICHUX
KOpUCTyBauiB. ATaku Ha cuctemu ineHTudikaiii. KoHmemniis HyJIbOBHX
3HaHb MpHU 1ACHTH(IKAIIT BIANAJECHUX KOPUCTYBadiB Ta Kpunrorpadivxi
NTOPUTMH i peaizaiiii.

[aTeprionsimist 1 HaOmkeHHs  QYHKIINA. [HTEPHONAINHUIA  TOJIIHOM
Jlarpanxa.

10.be3nepepBHi BUMaakoBl BeAMUMHU. DYHKIIS HIUIBHOCTI WMOBIPHOCTI Ta ii

BJIACTUBOCTI. IMOBIPHICTh BIIyUYEHHS Ha 33JJaHU BIJIPI30K.

11.JIuckpeTHi BUNIAAKOBI BeJMuuHU. Psan posnoainy auckperHoi CB. dynkiis

po3noauty, ii BractuBocTi 1 rpadik. MMOBIpHICTH MONagaHHA  Ha
HaIlBIHTEPBAJ.



12.Hopmanbuuii posnonin. Kpusa I'ayca. dyHKIisS po3moauty HOPMalIbHOTO
3akoHy. [IpaBuIO «TpboX Cirm».

13.OyHKISA ASKUIBKOX BHUIAIKOBUX BEIUMYMH. Po3momin cymu 1 JOOYTKY
HE3aJIC)KHUX BHITAJIKOBUX BEIMYHMH. UHCIOBI XapaKTEPUCTHKH BUIAIKOBUX
BEJIMYHMH: MAaTCMaTUYHE CITOAiBaHHS, TUCIICPCIs.

14.3araipbHi TIOJIOKEHHS Ta OCHOBHI TOHSTTSA JOCHIJDKCHHS —OIeparliil.
Knacudikamis excrpemanbHux 3agad. (OCHOBHI e€Tanmd  pPO3B’sS3aHHS
eKCTpeMaIbHUX 3a71a4

15.TpancnopTHi 3amadi JiHIKHOTO TporpamyBaHHs. llocTaHOBKa, OCHOBHI
BJIACTMBOCTI TPAHCHOPTHOI 3a7adl Ta METOIM 3HAXOKEHHS MOYAaTKOBOTO
0a3nCHOTO PO3B’s13Ky. MeTo/ MOTEeH11aliB Ta yTOPChbKUNA METO/.

16.Heniniline mporpamyBaHHs. J[BoicTicTh B 3agadax ONTHUMI3alii Ta METOIH
3HAXO/DKCHHs YMOBHHX e€KcTpemMyMiB. KBaapaTuune mporpaMmyBaHHS.
['eomeTpuuHe Ta 1POOOBO-IIiHIMHE MPOTPaAMyBaHHS.

17.YucenpHl MeTOAW HEMIHIWHOI onmTuMizamii. ['pagieHTHI METOIU Ta METOIU
3MIHHOI MeTpuku. MeTon mpoekiii rpaaienta Pozena, mMeTojn 3BeieHOTO
rpajiienTa ta MmetoJ mrpaduux GyHkiii. Midimizaiis Hermaakux GyHKITIN.

18./lunamiune  mporpamyBaHHs.  OcCHOBHa  ies Ta  OCOOJMBOCTI
OOYHUCITIOBAILHOTO METOAY JHWHAMIYHOTO TMporpamyBaHHs. JluHamiuHe
mporpaMyBaHHS I 3ada4 3 JIeKIIbKOMa OOMEXKCHHSMH Ta 3MIHHHUMH.
JlunamiuHi 3aa4i yOpaBIiHHA 3aMacaMy Ta JUHAMIYHE IporpaMyBaHHs JJIs
MapKOBCHKHUX MPOIIECIB.

19.Cucremn MacoBoro o6c¢cmyroByBaHHsS. OCHOBHI TOHSTTS TEOpii MacoBOTO
oOciyroByBaHHs. Mojienl Hapo[KeHHs 1 3arubeni Ta 3arajibHa MOJEIb
CUCTEMHU MaCOBOTO OOCITYyrOBYBaHHS

20.MeTtonm onTuMizarlii B 3aj1a4axX BEJIMKOI BUMIPHOCTI. MeToIH JEKOMITO3HITI].
Hexommnosuiist Kopnai-Jlinraka.

21.Enementu teopii irop. OCHOBHI MOHSTTS Ta BU3HA4YEHHS B 00JacTi Teopii
irop. Ilosumiitni irpu. Teopema mnpo wminimakc JIx. ¢on Heiimana.
3acTocyBaHHS JIHIKHOTO IPOTrpaMyBaHHS JJI PO3B’A3KIB MATPUUHUX 1TOP.

2. AJropuTMivyHi OCHOBH iHKeHepii MporpaMHoro 3ade3neyeHHs

1. YacrtkoBo pexypcuBHi (pyHKii. PexypcuBHi npenukaTtu. [I[pumiTHBHO
peKypCcuBHI QyHKIIII.

2. MapkoBcbki niactaHoBkU. Hopmanbhi anroputmu Mapkosa. HopManbsHo
oOumuCIIOBaH1 (PYHKIIIT 1 TPUHIIMI MiACTAaHOBKKM MapkoBa.

3. IlocranoBka 3aBnanHs kinacrepu3sauii. @ynkuii BiacTani. Kpurepii skocTi
Kkiactepusailii. Anroputm K-cepeanix ta moaudikartii.



4. AATOopUTMH MOUIYKY HAWKOPOTIIOTO HNUIAXY. 3a7a4a Mpo HAaHKOPOTIIi
HUISIXHY 3 0AHOTOo BXoAy. [lomryk nepeBa HaWKOPOTIIOTO HUIAXY. AJTOPUTM
JiAKcTpH.

5. 3agayda npo HAMKOPOTII HIISXH JIJIs BCiX map. JluHaMmiuHe mporpamMmyBaHHs
JUJIS1 3HAXOKEHHS HAUKOPOTIIOTO HUIsixy. AnroputMm ®roiiaa-Bopienna.
Anroput™m J[>KOHCOHA.

6. ®opmanizailisi MOCTAaHOBKHM 3ajadi B Mpoctopi craHiB. CrTpaTerii ciimnoro
nomryky. Itepariit He mormmbaeHHss. OcoOIMBOCTI, TIEpeBary 1 HEAOTIKH X
CTpATeTiH.

7. Ilpuknagn cemantnyHux Mmepex. Konremitis. OCHOBHI TOHSTTS, TEPMiHH,
nepeBary 1 Heomiku GperiMoBoi mozeni. [lpuknan pperiMoBoi Moeri.

8. Jloriune mporpamyBanHs. PakTH, MpaBuiIa Ta MUTAaHHA. Teopis JIOTTYHOTO
MpoTrpaMyBaHHS.

9. InTyiTMBHE BHM3HAYEHHS AQJITOPUTMY, BHPINIYBAHICTh, OOYHCIIIOBAHICTD,
nepepaxoBHicTb. CrIocoOM MOJJaHHS aITOPUTMIB.

10.CyTHicTh Ta 0OCOOIMBOCTI OIIHIOBAHHS CKJIAJTHOCTI alrOpUTMiB. TeopeTuyHi
OCHOBH. Buiu OI1HOK CKJIaTHOCTI.

11.®opMyBaHHs 3HaHb HA OCHOB1 MAaIlTMHHOTO HABYAHHS. |[HIyKTHBHE HaBYaHHS.
JlepeBa pillieHb.

12 JlunamiuHe mporpaMyBaHHS. 3arajibHa cxeMa. YMOBH 3aCTOCYBaHHS.
Peanizaiiss cxeMu AMHAMIYHOTO MpOrpamMyBaHHS Ji 3aJad MHOMKEHHS
MaTpHUIIb

13.Kani6ui anroputmu. 3aranbHa cxema. YMOBH 3acTOCyBaHHs. TeopeTndHi
OCHOBH aJiOHUX anropuTmiB. JKamiOH1 anropuT™u Uit 3aAad mpo BHOIp
3as1BOK 1 pO3KJiaj], NoOyA0BHU KO/iB XadMeHa,

14 Anroputmu mapanenbHUX oOuucieHb. Mojenl mnapaneabHUX MAIlWH.
EdexTuBHa napanensna o0poOka npedikcis.

15.Mepexi 1 mpobiiemMa BU3HAYEHHS! KICTSIKOBOTO JepeBa MiHIMaJIbHOI Baru.
Anroputm PRIM. Peanizarist 1 aHami3 CKIaaHOCTI aJTOPUTMY.

16.AnroputmMu  copTyBaHHS 1 mouryky nanux. Knacudikauis. IlepeBarm 1
Hepomiku. Knacuuni («OynpOamika», BctaBkamu, lllema Tomro) i cydacHi
QJITOPUTMHU COPTYBaHHS.

17.Anroputmu nomryky miapsankiB. Anroputmu Pa6ina-Kapna, Kayra-Mopica-
IIpara, boepa-Mypa. ANropuTMu MOIIyKy MIAPSAKIB HA OCHOBI CKIHUYEHUX
aBTOMATIB.

18.ba3oBi cTpykTypu naHux. Macusu. 3B’s3aHi criucku. CIUCKU CYMIXKHOCTI.
Creku, yepru. [IBiiikoBi JepeBa momyky. BumankoBi JBIMKOBI JepeBa
MOIIIYKY.

19.Po3BUTOK ysIBIEHb NPO CTPYKTYPH [AHUX. 3arajibHa XapakTEepUCTHKA

xenryBaHHs. Xeni-GyHkiii. Binkpura anpecaritis. Opranizaiis nepernoBHCHHS
6



JaHIIOKKaMU. YepBOHO-UOpHI JiepeBa: BU3HAYCHHS; OIepallii; OIIHKH;
3acTocyBaHHA. b-epeBa: BU3HAUCHHS; OTepallii; OI[iHKH; 3aCTOCYBaHHSI.

20.YTOUuHEHHS IHTYITUBHOTO BHU3HAQYEHHS alNTOPUTMYy 3a | IOPUHIOM.
Po3B’si3yBaHl 1 He pO3B’sI3yBaHI NPEAUKATH, OOYHMCIIOBAJIbHI 1 HE
obuncnroBanbHi GyHkKIii. Teopema Uepua.

21.PexypcuBHi ¢yHKIlT. BusHaueHHS 1 BJIaCTUBOCTI MPUMITUBHO-PEKYPCHUBHUX,
JaCTKOBO-PEKYPCUBHUX 1 3araIbHO-PEKYPCHUBHUX (DYHKITIH.

22 .PexypcruBHAa OOYHCIIOBAHICTh. PeKypcHMBHA BUPIIIYBaHICTh, MPUMITHBHO-
PEKypCHBHI MHOXHHHU, PEKYpPCHBHI MHOXHHH, YaCTKOBO-PEKYpPCUBHI
MHOKHUHHU. BIacTUBOCTI peKypCUBHUX 1 MPUMITUBHO-PEKYPCUBHUX MHOKHH.
PexypcuBHO-TIEpepax0BHI MHOKHHHU.

23.Teopis cknannocTi. [IpoGraemu 1 KoayBaHHS, O0UYHCIIOBAIbEHA MOJIEh KIacH
P, NP. ba3zoBi noHsTTS Teopii 3BiAHOCTI, criBBiAHOIIEHHS Ki1aciB P, NP 1 NP-
NOBHUX Tpo0JeM, 3BIIHICT, Teopema Kyka. Enementu teopii NP-noBHOTH.
[IpoGnemu 3-BUKOHYBaHICTh, «TPUBUMIPHE CHOJYUYEHHS», «BEPIIUHHE
MOKPUTTs», «Kitikay, po3ouTTs, «I"aMUIbTOHIB IUKI», i€epapxis NP-moBHHX
npobiem. Metoau poBeneHHss NP-moBHOTH. 3araibHa XapaKTEpUCTHKA
npuiiomiB foBefeHHsT NP-OBHOTH, 3BYKEHHS MPOOJIEMHU, JIOKAJIbHA 3aMiHa,
noOyzoBa KOMIIOHEHTIB, AHami3 mignpooOsnem. I[lpoGiemu 3 yucioBUMU
napameTpamu i cuibHa NP-rmoBHOTA.

24.CKiHYEH] aBTOMATH, iX aHai3 1 CUHTE3. ABTOMATH 3 Mara3uHHOIO IaM STTIO.
Mamnu T ropuHra 1 1iHiHHO-00MeXeH1 aBTOMaTu. ABTOMATH 1 TpaMaTUKH.

3. ApxiTeKTypa nporpaMHoro 3ade3ne4eHHs

1. OcHOBHI NOHATTA NPOrpaMHOi 1HXkeHepii. OCHOBHI €Tany KUTTEBOTO LUKITY
nporpaMHUX cucteMm. BapianTu (Mojeni) >KUTTEBOTO IMKIY. 3arajbHa
XapaKTepUCTHKa €TamiB  KUTTEBOIO LUKIY MPOTPaMHUX  CHUCTEM.
XapakTepucTUKa MOJENIEd >KUTTEBOIO LUKIY IPOTPAMHOIO MPOAYKTY:
KacKajiHa, CIipalbHa, ITCPAaTHBHA, IHKPEMEHTHa (IOIIarosa), (opmaibHa,
IBUKOTO IPOTOTUITYBAHHS. [X epeBaru, HeoJ ik Ta BUKOPUCTAHHS.

2. BusnaueHHss Ta 3amayi aHaiizy BUMOT JIO TPOTPAMHOTO 3a0e3MeueHHS.
Bumorun no mpoaykrty ta mpouecy. DyHKiioHanbHI Ta He(YHKIIIOHATBHI
BUMOTH. BuMoru 3 KijbKiCHOIO OIlIHKOI0. CUCTeMHI Ta MpOorpaMHi BUMOTH.
Mopeni poriecy BU3HAUYCHHS BHMOT JIO MPOTPAMHOTO 3a0e3reueHHs. Tunm
YYaCHHKIB TIpoliecy Ta iX poiib. J[kepena BHMOT Ta TEXHIKM OTPUMaHHS
BHMOT.

3. CTpykTypa Ta apxiTeKTypa MpOrpaMHOro 3a0e3NeueHHs. ApPXITEKTYpHI
TOYKH 30pYy Ta TMPEJCTABJICHHA. XapaKTEPUCTHKA apXiTEKTyp MPOrpaMHUX
npoaykTiB. IloHATTS mabnoHIB TpPOEKTyBaHHS, (PPEUMBOPKU. 3araibHi
KOHIENIIT MPOEKTYBaHHA porpaMHoro 3ade3neueHHs. Konueniii Ta mporec



MPOEKTYBaHHS MPOTPAMHOTO 3a0e3MeueHHs. 3arajibHl MPUHIUNN (TEXHIKH)
IPOEKTyBaHHS.

4. OyHIaMeHTaIbHI TUTAaHHSA Ta MPOOJEMH TMPOCKTYBAaHHS MPOrPaMHOTO
3abesneuenHs. [lapanenism Ta epekTuBHa 00poOKa MPOrpaMHUX MPOIIECIB.
Kontpois Ta 00poOka noaiil. Po3noain komnoneHTiB. O0poOka moxubok Ta
BUKITIOUYHUX CUTYyaIliid. B3aemMoiis cucTeMu 3 KOpUCTyBadaMu Ta 30€peKCHHS
TaHHX.

5. MopentoBanHs y mporpamHiit iHxeHepii. OCHOBHI MPUHIIMITA MOJCITIOBAHHS
nporpaMHux cucteM. Bizyanene wmognemtoBanHs Ta CASE-TexHOIOTII.
VYuidikoBana moBa mozemoBanast UML.

6. Ilpusnauennss UML. Bunu niarpam UML. [liarpamu cTpyKTypH Ta Aiarpamu
noBefinku. ChpouleHa ctpareris BukopuctanHd UML-piarpam  npu
MOJIETIOBaHH1 MPOTPAMHOT0 3a0€3MEUEHHS.

7. JliarpaMu TIpelie/IeHTIB Ta X BUKOPUCTAaHHA. MoJieNtoBaHHS KOHTEKCTY Ta
BUMOT' JI0 mporpamMHoi cucremu. [IpeneneHtd Ta motoku mnoai. Omnucu
noTokiB moxaiii. I[loroku momiii Ta creHapii SK THOM W EK3EMIUIIPH.
Cneuudikaiis mnpeneAeHTiB. BukopucTanHs clieHapliB Opu IUJIaHyBaHH1
Bepciil. 3B'A3KM MK aKTOpaMu Ta mpeneneHTaMmu. OpraHizailis IpereaeHTIB
(BITHOIIICHHS 3aJ€KHOCTI, BKJIIOYEHHS Ta pO3IIMpPEHHs). BimHomeHHs
y3araJlbHeHHS JJIs MPEIECHTIB Ta aKTOPIB.

8. Peamizamiss mpeneneHTIB Ta BUKOPHUCTAHHSA JiarpaM MOCIiJOBHOCTEH.
[loObynoBa pniarpam mOCHIAOBHOCTI. JlBoeranHe po3poOJieHHS Alarpam
MocJiI0BHOCTEN. Jliarpamu ciiBpoOITHULITBA.

9. VsromxkeHnicth (IimicHICTS) Mopenei. Bussnenns kmaciB. Kmacu ertamy
aHamizy: npuxopiaoHHi (boundary) abo iHTepdelcHI Kiacu; Kiacu-
cyTtHocTi(entity); ympasisitoui (control) kiacu (kinacu-meHemkepu). Knacu
eTamny MpOeKTyBaHHS.

10.BigHomieHHss Mik Kjgacamu  (y3araJlbHEGHHsS, 3aJICKHICTh, acoliarlis,
arperartisi, KOMIIO3HIlisl) Ta iX BusiBIIeHHA. [[poekTyBaHHS KJ1aciB, BIAHOIIEHb
Mk Ki1acami. [TakeTyBaHHS Ki1aciB.

11.Knacudikaris maTtepHiB: MOPOKYIOYl TAaTEepHH (MATEpHU MPOIIECY
CTBOpPECHHSI 00'€KTiB); CTPYKTypHI TmarepHu (I[0 TPYHTYIOThCA Ha
KOMITO3HIIISIX — CTPYKTYpHHX OO'€THAHHSX OO0'€KTIB YW KJAcCiB); MaTepHU
NOBEAIHKHU ([0 XapaKTEPHU3YIOTHCS B3aEMOIIE€I0 00'€KTIB MIXK CO0010).

12.YcnaakyBanHs Ta komno3uiii. [Ipoctip narepHiB npoextyBaHHs. [Ipuknanu
natepHiB. Kogorenepaiiisi (1H)KEHIPIHT) Ta PEeIHKEHIPIHT.

13.Ctparerii Ta METOAM MPOCKTYBAHHS MPOTPAMHOTO 3a0€3MeUeHHs. 3araibHi
cTparerii. OyHKIIOHATBHO-OPIEHTOBAHE Ta CTPYKTYpHE MPOECKTYBaHHS.
O0'eKTHO-OpIEHTOBAaHE MPOEKTYBaHHA. IIpoekTyBaHHS Ha OCHOBI CTPYKTYp
nanux. KoMnoHeHTHE MpOEeKTyBaHHS.



14.bynoBa mporpaMud MpH BUKOPHUCTAHHI MPOLEAYPHOTO (IMIIEPATHBHOTO)
nporpamyBaHHs. [IpoOnmemu, 110 BHUHUKalOTh NPU  BHKOPUCTaHHI
IPOLEAYPHOTO MIPOrpaMyBaHHs Ta X BUPILIEHHS BUKOPUCTAHHSAM 00’ €KTHO-
Op1EHTOBAHOTO MPOTPaMyBaHHS.

15.XapakTepucTiKa CTPYKTYpHOTO MPOrpaMyBaHHS SIK METOJOJIOTIi po3poOKU
nporpamMHoro 3abesmneueHHs. baszoBi KoHcTpykmii mporpamu. I[loHSATTS
nianporpamu (poreaypu abo ¢yHkiii). Meroa po3pooku nporpamu. Meta
Ta MPUHITUITN MOTYJIBHOTO MPOTPaMyBaHHS.

16.MeTononorii po3pobneHHs nmporpamHoro 3abesnedenHs Microsoft Solution
Framework, Rational Unified Process, Extreme Programming. 3aco0u
PO3p00OKH, 1110 0a3yIOThCS HA HUX.

17.Meta Ta 3amaul CympoBOAYy MpOrpamMHOro 3abe3neueHHs. EBomroris
MporpaMHoOro 3abe3neueHHs Ta norpeda y ioro cympoBoxai. Kareropii Ta
KITFOUOBI MTUTAHHS CYIIPOBOJY MPOTPAMHOTO 3a0€3MeUeHHS.

18.Meta Ta 3amadi ympaBIiHHA TNPOTPAMHUMM TMpPOEKTaMH. AHami3
3IICHEHHOCTI MPOTPAMHOI0 MPOEKTY: TEXHIYHI, omepalliiiHi, (piHaHCOBI Ta
comiaibHi acnekTu. [Iporec OMIHKU Ta Meperisily BUMOT JI0 MPOTPaMHOTO
3a0e3neueHHs. [lmanyBaHHS  mporpaMHOr0  MPOEKTY.  YIpaBIiHHSA
BUKOHAHHSIM MPOTPAMHOIO MPOEKTY.

19.1ToHATTS SIKOCTI MPOTPaMHOTO 3a0e3MeueHHs. XapaKTEepPUCTHKA OCHOBHHX
KpUTEPIiB SKOCTI MPOrpaMHOro MpoaykTy. OCHOBHI NMPUHUMIMN Ta 3aaayi
KEpYBaHHS SKICTIO TPOTPaMHOI0 3a0e3MNeueHHs. XapaKTepUCTHKA 1ePEeKTiB
Ta METOAM YIPaBIIHHS SKICTIO IPOrPAMHOIO 3a0€3MEeYEeHHS.

20.AnHaini3 SKOCTI Ta OI[IHIOBaHHS MPOTPAMHOTO MpOeKTyBaHHA. [lokasHuku
SIKOCT1 PO3POOKH MPOTrpamMHOTO 3a0e3nedeHHs. AHaji3 SKOCTI Ta TEXHIKU
OLIIHIOBaHHS. BuMipu B IpOeKTYBaHH1 NPOrpaMHOro 3a0e3MeYeHHs!.

21.OCHOBHI TPHUHIMIN KOHCTPYIOBAHHS  IMPOTPAMHOTO  3a0e3IMeUYeHHS:
MIHIMI3allis CKJIAAHOCTI, OYIKYBaHHS 3MiH, KOHCTPYIOBaHHS 3 MOXJIUBICTIO
NEePEeBIPKU, CTAHAAPTH KOHCTPYIOBAHHS.

22.3aranpHl ~ TPUHIUON  KEPyBaHHS  KOHCTPYIOBAHHSM  MPOTPAMHOTO
3a0e3neyeHHs. IlmaHyBaHHS Ta  BHUMIPIOBaHHS B  KOHCTPYIOBaHHI
nporpaMHOro 3a0e3meueHHs. MOBHM KOHCTPYIOBaHHS Ta MpOTrpamMHe
KOAyBaHHA. TecTyBaHHS Ta SKICTb KOHCTPYIOBaHHSA. 3arajibHi acHeKTH
MOBTOPHOTO BUKOPHCTAHHSI.

23.IHCTpyMEHTH MPOrpamMHoOI 1HKEHEPIi: IHCTPYMEHTH JIJIsl pOOOTH 3 BUMOTaMHU,
IHCTpYMEHTH  JUIsl ~ NPOEKTYBaHHS, I1HCTPYMEHTH  KOHCTPYIOBaHHS,
IHCTPYMEHTH  TECTYBaHHS, 1HCTPYMEHTH  CYIpPOBOJY, 1HCTPYMEHTH
KOH(DIrypauiifHOro KepyBaHHs Ta KEPYBAHHS 1H)KEHEPHOIO JiSIIbHICTIO.

24 Metonu mporpaMHoi iHxkeHepii. EBpuctuuni Meroau. dopmManbHi METOIH.
Metoau mpOTOTUITYBAHHS.



25.Texnomoris HTMLS5 Web Components mnpuunHH 1i BHHUKHEHHS.

IToctaHoBKa 3aBlaHb 1 CIIOCOOM 1X BHUPIIIEHHS 3a JOMOMOTOI TEXHOJIOT]
HTML5 Web Components.

26.ITpo6ema KOH(IIKTIB CTUIIIB T1J] Yac po3poOKHu 1HTepdelicy KoprucTyBaua y
MepexxeBoMy iporpamyBanHi. Bukopucrtanus Shadow DOM s BupiieHHs
11€i MpooIeMHu.

27.Cenexkropu CSS nns cropoieHHs odopMmiieHHS TpadiuHUX €JIEMEHTIB.
Crnoco6u 06’eqnanns JavaScript, HTML u CSS xoxy y onuH JOKYMEHT.

28.CyvacHi TexHOJIOTii Mg po3poOKM BeO-AOJATKIB, IO MOOYIOBaHI Ha
texHojorii (marepny) MVC. IlpuBecTu mpukiaa akTyalbHOI TEXHOJOTII,
MOKa3aTH Ha MPUKIAAl apXITEeKTypd, MOBU IO BHUKOPUCTOBYIOTHCA.
Peanizariis MmapuipyTu3anii, 30BHIIIHBOTO BUIJISLY, MOAEII 1 KOHTPOJIEpA.

29.TectyBaHHS ITporpamMHOTo 3a0e3neueHHs. DyHaaMeHTaIbHI TOT0KESHHS TIPO
tectyBanHss [I3. TepmiHoyoris Ta KJIIOYOBI THUTAaHHS TECTYBaHHA
IpPOrpaMHOro 3a0e3MeUeHHs. 3B'SI30K TECTYBaHHS 3 IHIIMMU BUIAMU
JUSUTBHOCT1 TPOIECy po3poOJieHHs MporpaMHOro 3abe3mnedeHHs. Mera Ta
P1BHI TECTYBaHHSI.

30.TexHiku TeCTyBaHHS Ta iX KoMOiHaIis. Bumip pe3ynbrariB TecTyBanHs. PiBHI
tectyBanHs (SWEBOK. Guide V3.0). TecTtyBaHHsS mporpaMHOTO
3abe3neueHHs. TexHiku TectyBanHs [13. TecTtyBaHHS MpOrpaMHOTO
3abe3neuenHs. Ominka piBHsS TecTyBanHa [13 (SWEBOK. Guide V3.0).
[HCTpyMeHTanbH1 3acO00M [Jii TECTyBaHHS MPOTrPaMHOro 3a0e3MeyYeHHS.
IIpouec tecryBanng (SWEBOK. Guide V3.0).

4. MoBH Ta TeXHOJIOTil MIPOrpaMyBaHHS

1. CrpykTypa mporpam Ha MoBax mnporpamyBanHs Python, C/C++ abo Java.
[Ipocti Ta cknazeHi OMEpaTOpH, MPHUKIAJAN BUKOPUCTAHHS OTEPATOPIB.
[ToHSATTS KOHCTAaHTM Ta 3MIHHOI B MOBaxX MpOTpaMyBaHHSA, MPUHIIUIU
BHJIUJICHHS ITaM’SITi 711 pPO3MIIIICHHS KOHCTAHT Ta 3MIHHHX. OTOJIOIICHHS Ta
1HIIiami3aris KOHCTAHT 1 3MIHHHUX Yy MPOTpaMax Ha MOBaxX IporpaMyBaHHS
Python, C/C++ a6o Java. IIpocTi Tunu nanux. Po3mimeHHs qaHUX Pi3HUX
THUIIIB B oniepaTuBHIN am’saTi. [Ipukitany oroiomeHHs pi3HUX TUITIB TAHUX Y
nmporpaMmax Ha MoBax nporpamyBaHHsi Python, C/C++ a6o Java. CyMicHICTb
THUITIB Ta MPUBEICHHS TUITIB JaHUX. THUIN qJaHUX KoprcTyBada. OToI0meHHs
Ta BUKOPUCTAHHS TaKUX THUIIB B MoBax mporpamysanHs Python, C/C++ abo
Java. Omneparii, BUpa3u Ta omnepaTopd B MoBax mnporpamyBaHHs Python,
C/C++ abo Java. Omepauii mpuBiIacHeHHS Ta apuMeTHUHi onepariii.
[Ipioputetn onepauiid. 3miHa npiopureriB. [loHATTS TH00aNBPHUX Ta
JOKATBHUX 3MIHHUX Ta MPUKIAAN iX BUKOPUCTAHHS B MPOTpaMax Ha MOBax
Python, C/C++ abo Java. CtatuuHi Ta TUHAMI4HI 3MIHHI.
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Jloriyni omeparfii Ta YMOBHI oOIepaTopu. AJTOPUTMIYHA CTPYKTypa
po3ranyxeHHs. BuOip i3 ABOX albTepHATHB. bBJIOK CXeMH CTPYKTYyp
posranykeHHs. BkiaseHicTh KOHCTPYKIIIM BUOODY.

ANTOpUTMIYHI KOHCTPYKIIi MOBTOpeHHs. Tunu nukiiB. biaok cxemMu UKIIIB.
Opranizariist IUKITIB.

[TonsTTs PyHKIIT (MiAMIporpaMu) B MOBax nporpamyBaHHs. OToJIOMIEHHS Ta
BUKIIMK QyHKIINA. Pexypcia pynkiiit. CTangapTHi nporeaypu Ta QyHKILi.

[ToHsATTS MacuBy Ta HWOr0 BJIACTHBOCTI, iX OTOJOLICHHS 1 BUKOPHUCTaHHS.
OpnHoBUMIpHI Ta GararoBUMipHi MacuBU. JIOCTYII 10 €I€MEHTIB MAaCUBY.

Psnxu. Omnepamii Hax cUMBOJaMH Ta PSAKAMHA B MOBaxX IMpoOrpaMyBaHHS
Python, C/C++ a6o Java. CranmapthHi npoueaypu Ta (QyHKIi oOpoOKu
PAIKIB.

3anucu Ta CTPYKTYpH, IX OTOJIOMICHHS 1 BUKOpucTaHHSA. [locTym mo
KOMITOHEHTIB Ta olepallli Haja 3amnMcaMu Ta cTpykrypamu. [loximHi TUIU
JaHUX.

OcHOBHI KOHIIENIi 00'€KTHO-OPIEHTOBAHOI METOJIOJIOTIT MpOrpaMyBaHHS.
[Iporpamua moxens 00’ekty. HaBeniTe mnpukiag MOporpaMHOi MOJEINI
JOBUTHLHOTO 00'eKTY Ha MOBI nmporpamyBanHs Python, C++ a6o Java.

OronomieHHs kiaciB Ha MOBI mporpamyBanHs Python, C++ abo Java.
Konctpykropu 1 nmectpykropu kiacy. IIpu3HadeHHS 1 OCHOBHI MpaBHIia
BUKOpUCTaHHA. HaBeniTh mpUKIaa OroJOLIEHHs JOBUIBHOTO Kiacy Ta WOro
BUKOPUCTAaHHA B TEKCTI IPOrpaM HA MOBI1 MPOTpaMyBaHHS.

10.CtpykTypa mporpamu, 1o BHKOPHUCTOBYE KJIacH, HA MOBI MpOTpaMyBaHHS

Python, C++ ab6o Java. HaBenite npukiaau.

11.0cobmuBocTi MoOBM mnporpamyBaHHs Python, cuHTakcuc, Hanpsmu

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

12.0cobmuBocti MoBM  mporpamyBanHss PHP, cunTakcuc, Hampsimu

BUKOPWCTAaHHS, PO3MOBCIO/UKEHICTh. [lpuBectn mpukiagm koay 3
KOMEHTApSIMU.

13.0cobmuBoCcTi MOBM  mporpamyBaHHsA Java, CHHTAaKCUC, HaIpsMU

BUKOPUCTAaHHS, PO3MOBCIO/UKEHICTh. [IpuBectn mpukiagm kKomy 3
KOMEHTAapsIMU.

14.TToHATTs 1HKANCYJIAILIT Ta 1 3aCTOCYBaHHS B MOBax MporpaMmyBaHHs. MeToau

K1 OpraHizyloTh iHTepdeiici. HaBeaiTh npukiIaad BU3HAYEHHS BIIKPUTHX
3aKPUTHUX TIOJIIB 1 METO/IIB KJacy.

15.1TonsTTs cnaakyBaHHSA Ta NMOJIMOP(I3MY B 00'€KTHO-OPIEHTOBAHUX MOBax

nporpamyBaHHs. [IoHATTS Ta npukiaan nepeBaHTaxkeHux GyHKuUik. lepapxis
kJjaciB. OJMHOYHE 1 MHOXUHHE CIIaKOEMCTBO.
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16.A0ctpakTHi kmacu. I[lpu3HaueHHs 1 BUKOpUCTaHHA. HaBeniTh mnpukian
abctpakTHoro kiacy. CnemianbHi Meroau kiaciB. IlepeBaHTa)xeHHs
oneparopiB. [ToHATTa ApyxHIX QyHKIIH 1 KiaciB. OcoOIUBICTh TOCTYIY J10
3aKpUTUX TIOJMIB Kjacy. HaBeniTe mpukiIaau oprasizaimii JOCTymy 10
3aKpUTHX TTOJIB.

17.Opranizaitis oOMiHHUX omepaliiii 3 BUKOPUCTAHHIM O10110TEeKH KJIACIB IS
BBCJICHHS - BUBE/ICHHS. [IOHATTS (haiiiry i MOTOKY, IPUKJIAAH pOOOTH 3 HUMHU.
MaHninynsTopu NOTOKIB.

18.00po0ieHHsT mporpaMHUX MOMIJIOK 3aco0aMd MOBH MpPOTpaMyBaHHS.
AnroputMivHa KOHCTpYKIis Tumy try catch.  [lpuxmagym  BHKOpHCTaHHS
00p00OJICHHS TOMUJIOK POOOTH MPOTPAMHOTO OJIOKY.

19.TlonsarTs mabnoHy ¢yHKIIT Ta Ki1acy. AOGCTpakTHi anroputMmu. bibmioreka
crannaptaux 1maononiB STL (Standard Template Library).

20.Komminaropu 1 inTeprperatopu. Onuc iXx poOOTH Ta MOPIBHSHHS MepeBar 1
HenodikiB. OCHOBHI 3ajadi, IO BHUPIMIYIOTHCS KOMIUIATOpPOM. BXimHi 1
BUXI1JIHI (paiiiiu, X JIOTTYHUHN 3MICT.

21.ITonsaTrTs mpo pecypcu komm'rorepa. OmepariiiiHa cucTeMa SK IIporpama
ynpaBiaiHHS pecypcamu. OCHOBHI 3aBJIlaHHS YIPaBJIiHHS IPOrpaMHUMH
IporecaMu, OTNIEPATUBHOIO MaM'STTIO 1 IPUCTPOSMHU BBEACHHS - BUCHOBKY B
oTieparlifiHii CUCTEMI.

22 Ilonarts  Oararo3ajgadHoi  omepalliiiHoi  cucTtemMu.  BuTucHsioda
Oararo3agayHicTh. CxeMa BUTHCHAIOYOI 0araTo3aiaqyHoCT] KBAHTYBAHHSM 32
yacoM. YTipaBiiHHS mporiecaMu B 6ararozagaunux OC. OCHOBHI aJITOpUTMHU
YVIOpaBIiHHSA. YTPaBIiHHS ONEpPAaTUBHOI MaM sATTI0 B Oararo3agauniii OC.
OCHOBHI aJIrOpUTMU YIpaBiiHHA. BipTyanpHa mnam’sTh. YOpaBiiHHS
pecypcamMu. MOHOIOJIBHE Ta CIUJIBHE BUKOPUCTaHHA pecypciB. [IoHATTS
MojentoBaHHsl pecypey. «Croymiary. KpuTudni cekiii B aCHHXPOHHUX
npouecax Oarato3agaunnx OC. OCHOBHI aJITOPUTMH CHHXPOHI3AIli.
3aBgaHHs  CUHXpOHI3aIii mporeciB. [IOHATTS KPUTUYHOrO  ILIAXY.
«3MaraHHs» 1 «KJIHYD.

23.0cHOBHI MeTO/IM OopraHi3aiii 30epiranns ¢aiaiB Ha 30BHIIMIHIX MPUCTPOIX
npsSMOTo MeToy noctymy. [ToHaTTs 6167110TeqHOT, 1HASKCHOT MOCTIA0BHOI 1
KJIACTEPHOI CTPYKTYPH.

24."Tunu 11aoriB, MOPIBHSJIBHI XapaKTEePUCTUKH J11aioTiB. [ pynu kopucTyBayiB
OC. OcHOBHI XapaKTepUCTUKH iajoriB TUNYy MEHIO Ta KomaHzaa. ['pymnu
kopuctyBauiB OC.

25.0c0065mBOCTI MOBH IIporpamyBaHHs C#, CHHTaKCHC, HAPSIMU BUKOPUCTAHHS,
PO3MOBCIOKEHICTh. [IpuBecTH MpUKIaan KOTY 3 KOMEHTapsIMHU.

26.0cobnmuBocTi  MOBU  mporpamyBaHHs ~ C++, CHHTaKkcuUC, HampsIMu
BUKOPWCTAaHHS, PO3MOBCIO/UKEHICTh. [IpuBecTn mpukiagm Komy 3
KOMEHTAaPSIMHU.
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27.0OcobmmBocTi MOBH niporpamyBaHHs C, CHHTaKCUC, HAPSIMUA BUKOPUCTAHHS,
PO3MOBCIOIKEHICTh. [IpuBecTH NpUKIaau KOy 3 KOMEHTapsIMHU.

28.0co06imBOCTI MOBM THporpamyBaHHs JavaScript, CHHTaKcHuC, HaIpsMu
BUKOPHCTAHHS, pO3MOBCIO/KEHICTh. [lpuBecTn mpHKIamgu Kooy 3
KOMEHTapSIMHU.

29.Criocobu JOCSATHEHHS HaJIMHOCTI MporpaMHoro 3aodesneueHHs. [IpuBectu
OPaKTUYHI TPUKIAAA 3 BUKOPUCTAaHHSM 0a30BOi MOBU IpOrpamMyBaHHS.
ITonarTs npo TectyBanHsA. HaBecTy mpocTuil NpUKIIa1 TECTYBaHHS.

30.Meromomoris po3poOKA TPOorpaMHOro 3abe3medeHHs. TeXHOJOTIYHUN
MpoLIeC CTBOPEHHS MporpamMHoro 3abesmneueHHs. Mojeni KUTTEBOTO LUKITY
po3po0OKHU mporpamMHOro 3ade3nedyeHHs. CTyneHyacTa i BOJOCHaaHa MOJIEb.
[Tosscuutn Ha npukiaxai. [lepeBaru 1 Hegoniku Moaeni. CripaibHa MOJETb.
[losichutn Ha npuknazal. [lepeBarm 1 Hemosiku Mmojeni. PanioHanbHUM
yHidikoBanui npoiuec. [loscuutu Ha nmpukiaai. [lepeBaru 1 HeJJOMIKK MOIEIII.
ExcrpeManbshe nmporpamMmyBaHHS.

31.0cnoBu .NET. Crpykrypa miardopmu .Net., Bepcii .Net. Ctpykrypa .Net
Framework, Bepcii .Net Framework. Bipryansna mammuna CLR. CtpykTypa
Ta npuHuUn pobortu. 3aranbHa cuctema tumiB CTS. [lepeTBopeHHs THUIIIB.
VYmpasninus pecypcamu nam’siti B .Net. WPF ta XAML.

32.0cHOBHI cuHTakcuuHi KOHCTpykIii C#. PoGora 3 psakamu. PoGota 3
MacuBamu JlaHux. PoOoTa 3 ¢aiinamu ta qupexropisimu. Cepiamizanisa JaHUX.

33.Cnocobu peanizamii npunnumnie OOIl y moBi C#. CyTHicTh 00’€KTHO-
opieHTOBaHOTO Tigxony nao ctBopeHHs I13. Knacu. Iakancymsiis.
HacnigyBanns. Ilomimopdizm. Inrepdeiicu. AbctpakTtHi knacu. Komekuii.
Heneratu. Iloaii. OOpoOka BHKIIOYHUX CHUTyallil Ta iX TeHepauis
KOPHCTYBa4yeM.

34.11labnonn npoektyBanHs. CtpykrypHi 1mabmonu. [llabmon «J/lekopaTtop».
[Ma6non «KomnonyBaneuuk». Illabmon «Mict». IlaGnon «Amamrepy.
[Ma6non  «lIpucrocyBanenp». Illabmonn  «®Dacam», «3aCTYMHHUK.
[TopomxyBanbhi mabmonu. Illabmon «IIporotumny. Ilabmon «OmuHaky.
[ITa6non «®Dabpuunuii metoay. [1ladaon «AbctpaktHa hadpukay. [1labion
«byniBenpauK». [loBeminkosi madnonu. Illabmon «Crpateris». Illabmon
«Illa6monnuit merom». Illabmon «Cmoctepirauy. Illabmon «JlaHIrokK0K
000B’s3kiBy. I[llabmon «Komanma». I[llabmon «llocepennuky». Illadmon
«ITeparop».

5. 3aco0u cTBopeHHs iHpopMALIITHUX CHCTEM

1. Hopmanizamiss 06a3 ganux. Ilepma i1 gpyra Hopmanibhi dopmu. I[loHsATTS
HOopMadi3amii 06a3u naHux. BukopucranHs MeTody HOpMalbHUX (OpM ist
ONTUMI3AIll CTPYKTYPH BIJAHOIIEHb. 3alleKHOCTI MK aTpuOyTamm.
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BusiBnenns 3anexnocreit Mixk atpulOyramu. Kpurepiit nepiioi HopmManbHOT
dbopMH, TOHATTS Ta MPUKIAAN IOBTOPIOBAHUX T'PYII TA CIIOCOOY iX YCYHEHHS.
Kpurepiti  gpyroi  HopMmanbHOi  GOpMH, TOHATTS Ta  MOPUKIAIU
(GyHKIIIOHATBHOT 3aJIeKHOCTI aTpuOyTiB Ta BU3HAYHUKA (JIE€TEpMIHAHTA).
Kpurepiit TpeThoi HOpMaJIbHOI (POPMHU, MOHATTS Ta MPUKIAIN TPAH3UTHUBHOI
3JIEKHOCTI MDK atpuOytaMu BigHomeHHsA. Kpurtepii HopManbHOI (hopMmu
Bboiica-Koana.

BusnauenHss moHATTS iHTepdeiic KOpHCTyBauya, THUIH KOPUCTYBAIIbKUX
iaTepdeiiciB. [Ipunnumnu sikocTi iHTepdeiiciB. TenaeHiii po3BUTKY CydyacHUX
BeO-1HTepdeiiciB. Kapkacu Beb-3acTOCYHKIB, 3aco0u ix cTBopeHHs. KapkacHe
MOJIeTIOBaHHsI 1HTep(elciB BeO-3aCTOCyHKIB.  MoBu Ta miatgopmu
CTBOPEHHSI B€0-3aCTOCYHKIB Ta IHTEP(ENCIB.

[ToHATTS «XMapHi OOYMCIECHHS». XapaKTEPUCTHUKUA XMApHUX OOYHCIIECHbD.
MoskimBocTti xMapHuX obunciienb. [lepeBarn Ta Hemoniku. Knacudikarris
XMapHUX cepBiciB. Mojeni po3ropTaHHs 1HOPACTPYKTYpPH XMapHUX
oOuyucCIeHb, BU3HAYECHHS KOXHOI 3 HHX. Mogem oOcIyroByBaHHS,
BU3HAYEHHS, Cy4acH1 PillICHHS.

Konkypentni  cucremu.  [lapanemizm.  Mogeni  KOHKYpPEHTHOTO
nporpamyBaHHs. Sharedmemory. Mogenb 00MiHY MOBIIOMJICHHSIMHU.
[IpobGnemu roHku 3a pecypcu (racecondition).

Posnopgineni cucrtemu. CunxpoHizamis dyacy. Anroput™ KpicriaHa.
Anroputm bepkmi. Tpanzakuis. [Tpuanunu ACID. Apxitekrypa MapReduce.

[HTEneKkTyanpHi MeTOAM OOYMCIIOBAHHS ISl KjlacTepusallii, kiacudikaiiii,
MOJIETIOBaHHS Ta MPOTHO3yBaHHS.

Cyuacni CVYDBJl Ta 1HTerpoBaHi CiIyXOW aHaji3y JIaHUX, MOKIMBOCTI
iHTerpauii ciyx0 y xoprnopaTuBH1 iH(opmaniiiHi cucreMu. [loHATTa 0a3u
naHux Ta cucremu yrpaiinHsa 6azamu nanux (CYBJ). I[lonsarrsa cytHocTi,
aTpuOyTy, 3B 43Ky Ta JOMEHY Ta iX LIIOCTpallis Ha JOBUIBHOMY MPUKIIAII.
Haii6inem nomupeni CYB/I.

[IpoOnemMa HaATUIIIKOBOTO JyOJIFOBAaHHS Ta y3TOJDKEHHS BBEJCHHS
nyOnpOoBaHUX JaHuX. Bumornm m0 BuOOPY 1aeHTH(IKATOPIB 3aIUCIB.
AHoMaTii BcTaBKH, BUAANCHHS Ta Moaudikamii qanux. [ToHATTS mimicHOCTI
JIAHUX.

bazoBi Tunu 3B’s3KiB Mik JaHumu. DopMyBaHHS 3B'SI3KIB THUIIB "OAWH 110
onnoro", "oauH 10 6arathox" Ta "0arato g0 O6arareox". [lpuknanu gaHux 13
TaKUMH TUIIAMH 3B’ I3KIB.

10.Enementr Mojeni CyTHICTh-3B’si30Kk. OcHOBH1 BuzHaueHHs ER-miarpam.

[Tpuknagu ER-giarpam 3 pi3SHOMaHITHUMH TUITAMH 3B SI3KIB.

11.MoBa 3amutiB g0 ©6a3 pganumx SQL. OcoOiMBOCTI 3acTOCYBaHHS.

AnbTepHaTHUBHI MOBH 3amuTiB 10 0a3 gaHux. OcOOJMBOCTI 3aCTOCYBaHHS.
Komannu wmaHimymsmii i3 TaONMISIMU: KOMaHAa OJAAaBaHHS CTOBIIIIIB,
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KOMaHa Mou(iKallii XapakTepUCTUK CTOBIIIB, KOMaH/a MepeiMeHyBaHHS
Ta KOMaH/Jla BUJIaJICHHS CTOBIIIIB, KOMaH/1a BUAaIeHHs Ta0muib. CUHTaKCUC
oneparopa SELECT. I[Ipuknanu Bupasy SQL, o opranizye BUOIpKY JTaHUX
13 1BOX Tabnuib A1 meBHOro kpurepiro. Cunrakcuc oneparopiB INSERT,
DELETE, UPDATE. Ilpuknamu Bupaszie SQL, mo oprasizyioTb BCTaBKY
HOBUX JIaHMX, BHUJAJEHHS Ta Moaudikalilo JaHWUX, BIAMIOBIIHO.
Buxopucranns BkinageHux miazanuTi B Mol SQL. [Tpuniun po6oTu 3anuty
31 3B’si3aHUM mig3anuToM. [lpukman oprasizamii 3amuTy 3 MiA3aIHTOM.
Buxopuctanast HAVING B 3B’s3anux migzanutax. Omnepatop o0’e€THaHHS
UNION. IIpunnun poOoTH 3amuTy Npy BUKOPUCTaHHI onepaTtopy. [Ipukian
BukopuctanHa omnepatopa UNION. VYcynenns nyoOmoBanHs B UNION.
Onepariii moegHaHHS TaOIUIb NUISIXOM MOCUJIAIBHOT HTICHOCTI. Pi3HOBUAM
Ta OpUHIUOU poboTu omeparopy o0’eananHs Tadmuub JOIN. Ipuknagu
Bukopuctanus omneparopa JOIN. BukopuctanHs 1HACKCyBaHHSA Ta
PO3AUICHHS JUIS ONTHUMI3allli MNPOAYKTUBHOCTI 0a3 nanux. I[lpuxmnan
aTpuOyTIB BITHOIICHB, JJI SKUX JOIIbHA 1HACKCAIliS Ta MPUKIA] BHUpPA3y
SQL m1st CTBOpEHHS 1HJIEKCY.

12.Opranizaiiis JaHUX Ta 3arajibHI BIZIOMOCTI Mpo Mojael gaHux. [lopiBHsIBHA

XapaKTEPUCTHKA PEISAIINHOI Ta 00’ €KTHO-OPIEHTOBAHOI MOJEJIEH JaHUX.
[Mpuknagu CYB/I, 110 BUKOPUCTOBYIOTH Taki Mojieli.MepexeBi Ta iepapXiuHi
mojenl fanux. Pemstmiiina Moaeins nannx. Cucrema 0a3 nanux. 3a0e3neueHds
HE3QJIEKHOCTI JaHUX. ApXITEKTypa cUCTeMH ©0a3 JaHMX Ta il pIBHI.
Apxitektypa "kiieHt-cepep”. CyTb poO3NOALIEHOI OOpOOKM JaHMX B
KOMIT'FOTEPHHUX CHCTEMAX Ta MEpexKax.

13.Cucremu ynpapmiaas 6azamu nanux (CYB/]). OcHoBHI 03HaKu Kinacudikarii

Bukopuctantsa. O0'extHo-opienToBaHi CYBJI. O0'ekTn Ta 00'€KTHI KIIacH.
AJZIMIHICTpYBaHHS JaHUX Ta aaMiHICTpyBaHHsA 0a3 maHux. OCHOBHI eTamu
po3po0ku 6a3zu aaHux. [HPopMaliifHO-TOTIYHA MOJIEIbh JTAHUX MPEIMETHOI
o0J1acTi Ta TEXHOJIOTIA ii po3poOKu. Bu3HAUeHHS JIOT1YHOI CTPYKTYpH 0a3u
TaHUX.

14 Knacu cydacHHX MPOIeCOpiB. 3arajibHi Ta BIIMIHHI PUCH MIKPOKOHTPOJIEPiB

Ta MPOLECOpIB 3arajbHOro 3actocyBaHHs. [loHATTS yOynoBaHOi cucTeMu.
[Ipuknaan apxiTEKTyp CydaCHUX MPOIIECOPIB.

15./latu Bu3HaueHHs TexHojori1 [HTepHeTy peueit (InternetofThingth,loT). Crek

TEXHOJIOT1i, $SKI BHUKOPUCTOBYIOThCA B pamkax |0T, HaBecTH mnpuKIagu
cepaiciB l0T.

16.3aranpH1 NpUHUUIK NepeAadl GaiiliB Ta MOBIIOMICHb Yepe3 KOMII IOTEpHI

MEpexi, MepeBard NAKEeTHOI Mepeaadi. XapaKTepUCTUKA PIBHIM MOJENl
B3aemoii BiakpuTux cucteMm (Open System Interconnect - OSI), mpuknaau
MPOTOKOJIIB PI3HUX PIBHIB.
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17.®@opmar MAC-anpecn, MOHATTS OJTHOITYHKTOBHUX (Unicast),
OararonynkroBux (Multicast) Ta mupokomoBuux (Broadcast) MAC-
anpecu. [Ipukiaau BUKOPUCTaHHS MPOTOKOJIAMHU KAJPiB i3 TAKUMHU THITAMH
MAC-aapec.

18.1ToHATTS KOJi31i MpH OpraHizaiii KOJEKTUBHOI'O JOCTYIY IO CEpeAOBHIIA
nepenadi B TexHojorii Ethernet. AnroputM MeToaa KOJEKTHBHOTO JTOCTYITY
70 cepeau Iepenayi 3 PO3MI3HAHHAM HECY4Yoi Ta BHUSBJICHHSAM KOJi31i
(Carrier-Sense-Multiply-AccesswithCollisionDetection — CSMA/CD).

19.3aranpHa xapakTtepucTrka TexHousorii Ethernet. YcmaakoBani TexHOJOTIi
Fast Ethernet, Gigabit Ethernet i 10 Gigabit Ethernet, ix ciiibHi pucH.

20.3aranpHa XapakTepUCTUKa MPOTOKOIIB MepekHOTO piBHSA. Dopmat [P-anpecu
Ta MpUHLUN BUALIEHHS 0J10KiB [P-anpec 3a kiacoBoro cxemoro. Ocobmnubi [P-
azpecy Ta mpaBuia ix BxuBaHHsA. [lmanyBanHa [P-nigmepex 3a 101OMOroro
MacoK MigMepex.

21.Bino6paxxenns IP-agpec Ha ajapecu KaHaJIbHOTO PIBHA 3a JIOMOMOTOIO
npotokoiry ARP. Monens po6otu ARP. BigoOpaxkeHHsI TOMEHHUX iMEH Ha
[P-anpecu, eranu nporecy BuzHaueHHs [P-agpecu 3a JOMEHHUM 1M’ M.

22.0cHoBHI 3a7a4i ipotokoiy [P. dopmart 3aroioBky Ta xapakTepuCTHKa MOJIB,
10 BUPIIITYIOTH 3aa4i [P.

23.Ilpunnunu MmapmpyTu3zanii [P-makeTiB y ckimageHit Mepexi, CTPyKTypa
Ta0IMIL MapIIPyTH3aIlii Ta KOMAaHIU 33JlaBaHHS CTATHYHOTO MapIIpyTy J0
MEpPEK.

24 Ilpotokonu auHamiuyHOi MapiipyTu3aiii. [IoHSATTS, BH3HAYEHHS, OCHOBHI
aIrOpuTMH poOOTH.

25.3aranpHa XapaKTepUCTHUKAa Ta OCHOBHI 3a/Jayi MPOTOKONY KOHTPOJIBHUX
noBigomsieHb [HTepHery ICMP. Tunu nosimomiens ICMP. Ilpunuunu
Bukopuctants ICMP noBigoMiens B yTuiiiTax ping Ta traceroute.

26.3ama4l POTOKOJIIB TPAHCMOPTHOTO piBHS [lopiBHsUIBHA XapaKTEPHCTHKA
npotokoiaiB TCP ta UDP. Tlonsttss mopTiB Ta aapec COKETIB, PO3MOILI
HOMEpIB TOpTiB. HoMepu mopTiB MOMYJSPHUX MPOTOKOJIIB MPUKIATHOTO
PiBHSL.

27 .Ilpouienypu BCTAaHOBJICHHS 3’€HAHHA, Tepefadl JaHUX Ta 3aBEpIICHHS
3’eqnands mpoTokosioM TCP. Tloms Ta mpamopri 3aroioBKiB IaKeTiB, IO
BUKOPHUCTOBYIOTBCS TIPH ITUX MPOIICAypaX.

28.®opmar 3arosioBky TCP. BukopucranHs 1oJiiB Ta IpanopiiiB AJis HTICHOT Ta
rapanTtoBaHoi mnepenayi naHux. Crnoci®0 KepyBaHHS NOTOKOM JaHUX 32
JIOTIOMOT 010 ""BiKHA".

29.ITonsaTTs TenekomyHikami. CTpykTypa TepuTopiasibHOI Mepexi. [Tpuknanu
MPOTOKOJIIB Ta TEXHOJOTIM TEepPUTOpIaIbHUX MEpPEX, IMOO0yJAOBaHUX Ha
KOMYyTallii BIpTyaJbHUX KaHAJIB Ta KOMYTaI[li aKeTiB/KOMIpPOK.
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30.3arpos3u iH(MopMmariiiiHiid Oe3mer KoM I0TepHoi 00poOku gaHux. OCHOBHI
3aja4l 3axucty iHGopMallii B KOMITIOTEPHHMX CHCTEMaxX Ta MepeKax.
Opranizaniiiii, TeXHIYHI Ta KpUOTOrpadiuHi 3aco0u 3axucTy 1H(opMaIii.
3acobu 0OMeXeHHs AOCTyNy 10 iHpopMallii, BAKOPUCTaHHSI OpaHaMayepiB
TUTS 3aXUCTY KOMITFOTEPHHUX MEPEXK Bifl cpoO HECAHKI[IOHOBAHOTO JIOCTYITY.

31.Komm'toTepHi BipycH, iX kiacudikalis, Crioco0n po3NOBCIOKEHHS BIPYCIB.
MeTou BUSIBJICHHSI KOMIT FOTEPHHX BipYCiB Ta 3aXUCTY BiJ] HHX.

32. llITy4aunii 1HTENEKT, TOHATTSA, TNPUHIWNHA, KIacH 3aaad, aJrOpPUTMHU.
MamuHaHe HaBYaHHS, TOHSTTS, NPUHIWINM, KIACH 3a/ad, aJTOPUTMHU.
Heiiponni mepexi, moneni. HaBuanns 3 Buntenem Ta 6e3. [ mnboke HaBuaHHS
(Deep Learning).

33.XMapHi oOumclieHHA (MPUHIUIKA TMOOYI0BH, OCOOJIMBOCTI, TIEpEBard,
HEJIOJIIKK, MPUKIAAN, NEPCHEKTUBH PO3BUTKY). Mojenl po3roptaHHs B
KOHTEKCTI XMapHUX oOuunciaeHb.Mojeni 00CIyroByBaHHs B KOHTEKCTI
XMapHUX OOYHMCIIeHb. BipTyaumizaiis B KOHTEKCTI XMapHHX OOYHCIICHbD.
Posnoninena ¢ainoBa cucremMa B KOHTEKCTI XMapHUX oOunciieHb. TeH el
PO3BUTKY posmnoauieHux cucreM. [Ipukinamu xmapHux ceppiciB Microsoft,
Google, Amazon. KBaHTOB1 KOMIT'TOTEPH.
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KPUTEPIH OLIIHIOBAHHSI

IIpu BcTymi Ha TpeTiii (OCBITHbO-HAYKOBHUM) PIBEHb BHUIIOI OCBITH JIJIs
3100yTTS HAYKOBOTO CTyIEHs JOKTOp ¢imocodii BCTYMHUN ICIIUT CKIIATAETHCS 3
JIBOX YaCTHH: NTMChMOBOI BIATIOBI/I HA TPU MUTAHHS Ta CIIBOECIAN SISl YTOUHEHHS
3MICTy MNHCBbMOBOi BimoBial. Ex3amenariiHuii OuIeT MICTUTh TPH MHUTAHHS.
BianoBine Ha mepimie Ta JApyre OUTaHHS Olulera OILIHIOEThCS 3a 30-0anbHOIO
cuctemoro(Tabi. 1), a Ha TpeTe MUTaHHS OIIHIOETHCA 3a 40-0aTBbHOTO MTKAIOTO (Ta0JI.
2).01iHKa, Ky BCTYITHUK OTPUMYE 32 BIJMOBIIb HA KOKHE MMUTAHHS, BUBHAYAETHCS
3a cucTeMoro OaniB, moaaHoio Huwxk4ue. Kputepii oliHiOBaHHS HaBelIEHI B TAOIHIISIX
I Ta 2.

Tabmurg 1

bann XapakTepuCTHKa BIIOBIII

30 IToBHa npaBUIBLHA BIATIOBIIb HA 3alIMTAHHS 3 BIAMOBITHUMHU
[IOSICHEHHSMH.

25-29 Bignoine npaBuibHa, aje HE 30BCIM TTOBHA.

19-24 | BinmoBigp B MJIOMY IPABHIIbHA, aJle MICTHTh OKPEMi HETOYHOCTI.

12-18 | BiamoBigp B miJIOMY IIPaBHIIbHA, alieé MICTHTh HETOUYHOCTI 200
BI/IIOBIIb HEITOBHA.

6-11 BianoBinp B LIOMY NPaBUIIbHA, aJI€ MICTUTh CYTTEBI HETOYHOCTI 200
BIJIMOB1Ib CYyTTEBO HEMOBHA.
1-5 BianoBigb MICTUTH CyTTEBI TIOMUJIKH.
0 Bianosinb Ha nuTaHHS BiACYTHS.
Tabmums 2
baim XapakTepucTUKa BIAMNOBI/I
40 [ToBHa nmpaBuIbHA BIAMOBIb HA 3alIUTAHHS 3 BIAMOBITHUMHU
TTOSICHCHHSIMH.

35-39 Bignoins npaBmibHa, aje HE 30BCIM TTOBHA.

28-34 Bignoiaps npaBmiibHA, aje HE TOBHA (BIJICYTHS OIHA TTO3HITisS
BIJITTOB1/).

21-27 Bianoginp B 1iioMy MpaBUIbHA, aJI€ MICTUTh OKPEMi HETOUHOCTI.

13-20 BianoBiap B 1isioMy MpaBUIbHA, aJI€ MICTUTh HETOYHOCTI 200
BIJIIIOBIIb> HEIIOBHA.

6-12 BianoBiap B 1iioMy MpaBWiibHA, aJI€ MICTUTh CYTTEBI HETOUYHOCTI a00
BIJITIOB1JIb CYTTEBO HETIOBHA.
1-5 BinmoBifb MICTUTh CYTTEBI TOMMJIKH.
0 BiamoBinb Ha MUTAaHHS BIJICYTHSI.

banu 3a Bci Tpu nUTaHHS OLIETY MIJICYMOBYIOThCS (MaKCUMaJlbHa MOKJIMBA
KUTbKICTh OamiB: 100 6aitiB) 11X cyma nepeBOAUTHCS BIAMOBIAHO A0 Ta01. 3 B OIIHKY
3a MIKaJIOK0 «5», «4.5%, «4», «3.5», «3».

k110 BCTynmHUK Ha (axoBOMY BCTYITHOMY BHUIIPOOYBaHHI OTPHMMAB OIIIHKY
«HE3apaxoBaHO» a00 He 3’SIBUBCS Ha BUIMPOOyBaHHS 0€3 MOBAXKHOI MPUYUHH, TO
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BBAYKAETHCS, 110 BIH HE CKJIAB BCTYNMHE BUIPOOYBAaHHSA, 1 10 MOJANbBIIOI y4acTi B
KOHKYPC1 HE JOIMYCKA€ETHCSL.

Taomurg 3
HabGpanuii 6an 3 daxy Orinka
95-100 «5»
85-94 «4.5%»
75-84 «4»
65— 74 «3.5»
60 — 64 «3»
59-0 «HE3aT0BLIBHOY

[Tepecknaganus (axoBOro BCTYIMHOTO BUIIPOOYBAHHS 3 METOIO IiJIBUIIICHHS
OLIIHKH HE JTI03BOJISETHCS.

BerynmHuK  Moke ToJaTH  anessuiio 010  pe3yJbTaTy  BIANOBLAHOIO
(axoBOro BCTYNMHOI'O BHUIPOOYBaHHS JIMIIIE B JIEHb OTOJIOIICHHS PE3yJbTaTiB
(axoBOr0 BCTYIMHOI'O BUNPOOYBAHHS.
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