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1. 3araabHi BizoMocTi

I{s Ilporpama mpu3HayeHa M BCTYMHHWKIB Ha HABUYAHHS IS 300YyTTS
cTymeHsi JokTopa ¢inocodii 3a cmeuianpHicTIO 121 [mKeHepis MporpaMHOTro
3a0e3neueHHs iHpopmamii (ocBiTHS mporpama «lH)XKEHEpiss MPOrpaMHOTO
3a0e3MeUCHHS» ).

Metoro Ilporpamu € HamaHHA BCTymHUKaM iHQopmarii mOAO0 3MiICTy
HaBYAJILHOTO Matepiaiy, IepeBipKa 3HaHb 3 SIKOTO BIOYBA€EThCA Mifg yac haxoBOTO
BCTYITHOTO BUMPOOYBAaHHS JIJIsl BCTYITY Ha HABYAHHS JIJIs 3100y TTA CTYIIEHS JJOKTOpa
dbizocodii 3a cremianpHicTIO 121 [HXeHepis mporpaMHoro 3adesneueHHs (OCBITHS
nporpama «IHXeHepist MPOrpaMHOro 3a0e3MCUCHHS).

daxoBe BCTylHE BUMIPOOYBaHHS Il BCTYIy Ha HaBUaHHA I 3100yTTS
CTYIIEHsI MaricTpa 3a crneriaibHicTio 121 [HkeHepis mporpaMHoro 3a0e3nedyeHHs
(ocBiTHA nporpama «IHxKeHepis MporpaMHOro 3a0€3MEeUCHHS») CKIAA€ThCs 3 IBOX
YACTHH: MUCHbMOBOIT BIJIMOBI/II HA TPU MMUTAHHS Ta CIIBOECIIN AJIsl yTOUHEHHS 3MICTY
MMMCHMOBOI BiamoBiAl. Ex3aMenariiauii OUIET MICTUTD 3 TUTAHHSL.

3MICT HaBYaJIBHOTO MaTepially, IepeBipKa 3HaHb 3 SIKOTO BiIOyBaeThCA Mijl
gac ($axoBOTO BCTYIMHOTO BUMPOOYBaHHS, HaBeACHU y po3auti 2 «Ilutanns, mo
BUHOCATHCS HA BCTYIIHE BUNPOOyBaHH:» 1€l [Iporpamu.

JIIst  TATOTOBKM 10 BUMIPOOYBaHHS PEKOMEHJIOBAHO BUKOPHCTOBYBATH
HaBYaJIbHY JITEPATYPY, HaBeJeHY Y po3/iil 3 «HaBuanbHO-METOAMYHI MaTepiaIn».

TpuBanicts BunpoOyBanHs — 90 XBWIMH (1715 BIIMOBI/II HA KOXKHE 3 3 TTUTaHb
HagaeThes mo 30 xBuwinH). [Hhopmarlis 1110710 METOAMKY OIIHIOBAHHS HAaBEJCHA Y
po3aim 4 «PeiitunroBa cuctema oriHOBaHHs». [lpukman OuieTy HaBeACHO Y
po3aim 5 «IIpukinan ek3aMeHaliiHOTo O1IeTy».



2. IluTaHHs, 110 BUHOCSTHCHA HA BCTYNHE BUNPOOYBaHHA
1. Mamemamuuni ocnoeu inscenepii npocpamHo2o 3a6e3neueHns

Matematnuni ocHOBU Kpuntorpadii. THIN HE3BOPOTHHX MEPETBOPEHbB, iX
MOPIBHSJIbHA XapaKTEPUCTUKA Ta BUKOPUCTAHHS B alTOPUTMAaxX 3aXHCTYy
iHpopmariii. BukopucrtanHs ~ OylneBUX  MEpPETBOPEHb Ui 3ajad
kpunrorpadgiudoro 3axucty iHdopmariiii. KpunrorpadiuyHi BIaCTHBOCTI
OyJIeBUX MTEPETBOPCHbD.

ANTOpUTMH  TNOTOKOBOTrO IMGpyBaHHS JaHUX. Tunu TreHepaTopiB
NICEBJIOBUIIAIKOBUX JBIHKOBHUX MOCIITOBHOCTEW. MeTOoAM OIIHKH iX SKOCTI.
Meronau 310My 3aXUCTY 3 BAKOPUCTAHHIM MOTOKOBOTO IM(PYBaHHS.

Kpunrorpadiuni anroputmu cumerpuyHoro mudpyBanHsi. CTpykTypu
QITOPUTMIB CUMETPUYHOro MmM@pyBaHHs. JudepeHuiiiHuii Ta TiHIAHUN
KpUIITOAHAMTI3.

Xew-aNropuTMl 1 iX BHUKOPUCTAHHA [UIsl KPUOTOrpaiyHOrO 3axUCTy
IUTICHOCTI Ta aBTEHTUYHOCTI €JIEKTPOHHUX TOKYMEHTIB. CTPYKTypH Xelll-
ITOPUTMIB Ta METOJIH iX 3JI0MY.

MexaHi3MH KpUNTorpadiuHoro 3axucTy Ha OCHOBI T€Opii ynces. AJITOPUTM
RSA. T'enepauiga kimouiB aaroputmy. MeToau 3j70My KpUNTOTpadiuHOIo
3aXMCTy 3 BUKOPUCTAaHHSAM aHaNi3y JIUHAMIKM TapameTpiB TEXHIYHOI
peasizariii.

Meroau opranizailii OOYMCICHHS MOJIYJSPHOTO EKCIIOHEHIIIOBAHHS MPH
peanizaiii kpunTorpagiyHUX alTOPUTMIB 3 BIAKPUTUM KITtoueM. TexXHOJOoTis
MonTromepi Ta BUKOPUCTaHHS nepeaoouuncienb. OOUnCIeHHS MOIYISPHOT
€KCIIOHEHTH 3 3aXUCTOM BiJl aHATI3Y JMHAMIKU CIIOKUBAHHS MOTY>KHOCTI.

Hudposuii mianuc. AaroputMu Woro GopMyBaHHs Ta nepeBipku. Meroau
M1IAPOOKH HUPPOBOTO MIAMUCY.

Meronu Ta KpunrorpadiuHi MeXaHI3MHU 1AeHTH}IKaIli BIIJaICHUX
KOpUCTyBauiB. ATaku Ha cucTeMH iaeHTu(ikamnli. KoHuenuis HyIbOBHX
3HaHb MpHU 1AEHTU(IKALI] BiAJAJEHUX KOPUCTYBadiB Ta KpUITOrpadiyuHi
ANIrOPUTMH i peasizarii.

[ateprionsiiss 1 HaOmwkeHHs QyHKUIA. [HTEpHONAUIMHUIA — TOJIHOM
Jlarpanxa.

10.be3nepepBHi BumaakoBi BeawuuHU. DYHKITISA MIUTBHOCTI WMOBIPHOCTI Ta 1l

BJIAcTUBOCTI. IMOBIpHICTh BIyUYeHHS HA 3aJlaHUH BiAPI30K.

11.JIuckpeTHi BUTIAAKOBI BelMuuuHU. Psin posmoainy auckperHoi CB. dyHkiis

po3noauty, ii BrmactuBocTi 1 rTpadik. MMOBIpHICTH mMoOmMagaHHs  Ha
HaIliBIHTEPBAJL.



12.Hopmanehuii po3nozain. Kpusa [Nayca. @yHKIlis po3noaily HOPMaIbHOTO
3akoHy. [IpaBuo «Tprox cirmy».

13.dyHkLig ACKIIBKOX BHUMAAKOBHX BeNWYUH. Po3moninm cymu i A0OYTKY
HE3aJICKHUX BHITAJKOBUX BEIMYMH. UHMCIOBI XapaKTEPUCTHKU BUIIAKOBUX
BEJIMYMH: MaTeMaTHYHE CIO/IBaHHs, TUCTIEPCIs.

14 3aranpHi TIOJIOXKEHHS Ta OCHOBHI TOHATTS JOCHIIKEHHS OIEpallii.
Knacudikamiss excrpemanpbHux 3amad. OCHOBHI e€TamW  PO3B’sI3aHHSA
EKCTpEeMaJIbHUX 3a]1a4

15.TpancriopTHi 3ajaui JiHIAHOTO mporpamyBaHHs. [locTaHoBKa, OCHOBHI
BJIACTUBOCTI TPAHCIIOPTHOI 3a/a4yi Ta METOAM 3HAXOPKCHHS TOYaTKOBOTO
0a3uCcHOTO po3B’sI3Ky. MeTo1 MOTEHINIaliB Ta YTOPChKUN METO/I.

16.Heninitne nporpamyBaHHs. [[BOicTiCTh B 3a/jadax ONTUMI3AIll Ta METOIU
3HAXO/)KCHHSI YMOBHHMX eKCTpeMmyMiB. KBajpaTuuHe mnporpaMmyBaHHS.
['eomeTpuyHe Ta 1poOOBO-JIIHIMHE MPOTPaMyBaHHS.

17.YucenpHl MeTOAU HENIHIWHOI onTuMizalii. I'pagieHTHI METOIU Ta METOIU
3MIHHOI MeTpuUKU. MeToa mpoekiii rpaiaieHta Po3zeHa, MeTos 3BEEHOTO
rpajiieHTa Ta MeToJ mrpaguux GyHKIiA. MiHiMI3alis Heragkux (QyHKIH.

18./lmramiuae  mporpamyBaHHsA. OCHOBHa  imes Ta  OCOOJMBOCTI
OOYHMCITIOBAIBHOTO METOAY JIMHAMIYHOTO TMporpamyBaHHsA. JluHamiuHe
MporpaMmyBaHHsl I 3ajad 3 JCKUIbKOMa OOMEXEHHSMHU Ta 3MIHHUMHU.
JluHami4H1 3a/1a41 YIIpaBJIiHHS 3aMlacaMiy Ta TUHAMIYHE TIPOrpaMyBaHHS s
MapKOBCHKHUX MPOIIECIB.

19.Cucremn macoBoro o6c¢cimyroByBaHHs. OCHOBHI TOHSTTS TEOpli MacoBOTO
obciyroByBaHHs. Mojienl Hapo[KeHHs 1 3arubenn Ta 3arajibHa MOCIb
CUCTEMHU MaCOBOTO OOCITYyTOBYBaHHS

20.Metoau onTrUMi3allii B 3a/1adyax BEJIMKOI BUMIPHOCTI. MeTo I JeKOMITO3HIIIi.
Hexommnosuuist Kopnai-Jlinraka.

21.Enementu Teopii irop. OCHOBHI MOHATTS Ta BU3HA4YEHHS B 00JacTi Teopii
irop. Ilo3umiiini irpu. Teopema mnpo wmiHiMake Jx. ¢on Helimana.
3acTocyBaHHS JIHIKHOTO IPOrpaMyBaHHs JJisl pO3B’A3KIB MATPUUHUX 1TOP.

2. Aneopummiuni 0CHOBU IHIICEHEPIT NPOZPAMHO20 3A0e3neUeHHA

1. YactkoBo pexypcuBHi (yHKiii. PexypcuBHi npenukatu. [IpumiTuBHO
peKypcuBHI QyHKIIII.

2. MapkoBchki miactaHoBKH. Hopmanbhi anroputmu Mapkosa. HopManbsHo
oOumcIroBaHi (PYHKITT 1 TPUHITUI MiACTAaHOBKU Mapkoga.

3. TlocranoBka 3aBnanHs kinactepusaiii. @ynkiii BiacTani. Kpurepii sikocTi
kiacrepu3aiii. AnroputMm K-cepennix ta moaudikarii.



4. ANropuTMHU MONIYKY HAaWKOPOTILIOTO NUIAXY. 3a7a4a Mpo HAMKOPOTII
HUIAXH 3 0HOro Bxoay. [lomryk nepeBa HaHKOPOTIIOTO HUIAXY. AJITOPUTM
HiiikcTpu.

5. 3anmaya npo HaWKOPOTIII NUISIXU JJIs BCIX map. [[uHamiuHe mporpaMyBaHHs
JUISL 3HAXODKEHHST HAUKOPOTIIOro nusixy. AnroputMm droraa-Bopmenna.
Anroput™m J[>KOHCOHA.

6. dopmanizailisi MOCTAaHOBKH 3a/adi B MpocTopi cTaHiB. CTparerii ciimoro
nomyky. Itepaniii He nornu6iaeHHs. OcoOIMBOCTI, IEPEeBary 1 HEIOMIKU UX
cTpaTerii.

7. Ilpuxnagum cemanTuyHUX Mepex. Konuemntis. OCHOBHI MOHATTS, TEPMiHU,
nepeBaru 1 Heoaiku ¢ppeiiMoBoi Mojeni. [Tpukian ppetiMoBoi Moeri.

8. Jloriune nporpamyBanHs. PakTu, mpaBuia Ta NUTaHHSA. Teopis JIOTTYHOTO
IporpamyBaHHSI.

9. InTyiTHBHE BH3HAUEHHS aNTOPUTMY, BHUPINIYBaHICTh, OOYHMCIIIOBAHICTD,
nepepaxoBHiCcTh. CrIOCOOM MOJIaHHS aTOPUTMIB.

10.CyTHicTh Ta 0COOIUBOCTI OLIIHIOBaHHS CKJIAJHOCTI alroputMmiB. TeopeTndHi
OCHOBHU. Buay OI1HOK CKJIATHOCTI.

11.®dopmyBaHHs 3HAaHB HA OCHOB1 MAIIMHHOTO HABYaHHS. [HIyKTHBHE HAaBYaHHS.
JlepeBa pillieHb.

12.]lnnamigyHe TmporpaMyBaHHS. 3arajibHa CcXeMa. YMOBH 3aCTOCYBAaHHS.
Peanizamiss cxeMu JIWHAMIYHOIO NpOrpaMyBaHHsS JUId 3aJad MHOXKEHHS
MaTpHULlb

13.Kanibni anroputmu. 3arajibHa cxema. YMOBHU 3aCTOCYyBaHHA. TeOpeTHUHI
OCHOBHM KaJiOHUX anropuTmiB. JKamiOH1 anropuTMu Uit 3a7ad Mpo BHOIp
3as1BOK 1 pO3KJIaa, MoOy 108U KoAiB XadmeHa,

14 AnroputmMu mapanenbHUX o0uMcieHb. Mojeni mnapaJelbHUX —MAIlWH.
EdexruBHa napanenpHa o0poodka npedikcis.

15.Mepexi 1 mpobiemMa BU3HAYEHHS! KICTSKOBOTO J€peBa MiHIMAaJIbHOI Baru.
AnroputM PRIM. Peanizaiiist 1 aHasi3 CKIaHOCTI aITOPUTMY.

16.Anroputmu  copTyBaHHS 1 momryky npanux. Knacudikamis. IlepeBarm i
Hegoniku. Knacuuni («OynbpOamika», BctaBkamu, Illena Tomio) 1 cydacHi
QIITOPUTMHU COPTYBaHHHI.

17.Anroputmu nomryky miapsaakiB. Anroputmu Padina-Kapna, Kayra-Mopica-
[Ipata, boepa-Mypa. Anroputmu ToNIyKy MiAPSAKIB HA OCHOBI CKIHYEHHX
aBTOMATIB.

18.ba3oBi cTpykTypu nanux. MacuBu. 3B’si3aHi ciuckd. CIUCKA CYMIXKHOCTI.
Crexu, yepru. J[IBiiiKoBI JepeBa MOIIyKy. BumankoBi JBIMKOBI JepeBa
MOTITYKY.

19.Po3BHUTOK ysIBIEHb TPO CTPYKTYpPH JIaHUX. 3arajibHa XapakTEePHCTHKA

xenryBaHHs. Xem-QyHkiii. Binkputa anpecaitisi. OpraHizaliisi nepernoBHEHHS
6



JAHIIO)KKaMU. YepBOHO-UOpHI JiepeBa: BU3HAUEHHs; OIepallii; OILIHKU;
3acTocyBaHHA. b-7iepeBa: BU3HaUEHHs; omepallii; OliHKH; 3aCTOCYBaHHS.

20.YTOYHEeHHS 1HTy1TI/IBHOFO BU3HAUYCHHS airoputMmy 3a 1 IOpUHTOM.
Po3p’si3yBani 1 He poO3B’A3yBaHI NpPEIUKATH, OOUYMCIIOBAIbHI 1 He
obuuncoBanbHI PyHkIii. Teopema Yepua.

21.PexypcuBHi QyHKIIii. BusHaueHHs 1 BIaCTUBOCTI MPUMITUBHO-PEKYPCUBHHUX,
YaCTKOBO-PEKYPCUBHUX 1 3aralbHO-PEKYPCUBHUX (QDYHKITIH.

22.PexypcuBHa OO4YMCIIOBAHICTh. PeKypcuBHA BHUpINIYBaHICTh, MPUMITHBHO-
PEKypCHMBHI MHOXXHHHU, PEKYpPCHBHI MHOXHWHH, YacTKOBO-PEKYpPCHBHI
MHOKHUHH. BIacTUBOCTI peKypCUBHUX 1 MPUMITHBHO-PEKYPCUBHUX MHOKHH.
PekypcuBHO-TIEpepax0BHI MHOKHHHU.

23.Teopis ckinaaHocTti. [IpoGraemu 1 KoyBaHHS, 00UHCITIOBATIbHA MOJIEh KIIACcH
P, NP. bazoBi moHsTTs Teopii 3BiAHOCTI, crmiBBiAHOMICHHS KiaciB P, NP 1 NP-
MOBHUX Mpo0JeM, 3BIIHICTh, Teopema Kyka. Enementu teopii NP-noBHOTH.
[IpoOnemMu 3-BUKOHYBAHICTh, «TPUBUMIPHE CHOJYYEHHS», «BEPIIUHHE
NOKpUTT», «Kitikay, po30uTTs, «['aMinbTOHIB UK, 1€papxid NP-noBHUX
npobnem. Metoau noBeaeHHss NP-moBHOTH. 3aranbHa XapaKTEpUCTHKA
npuiiomiB 1oBeAeHHsI NP-TOBHOTH, 3BYKEHHS MPOOJIEMH, JIOKAJIbHA 3aMIHA,
noOyoBa KOMIIOHEHTIB, AHam3 mianpodiem. IIpobnemu 3 uucnoBumMu
napameTrpami 1 cuiibHa NP-noBHOTA.

24.CxiHyeH1 aBTOMAaTH, iX aHaji3 1 CHHTE3. ABTOMATH 3 Mara3uHHOIO ITaM’ SITTIO.
Marmunu T ropusra 1 JiHIHHO-00MeXeH1 aBTOMaTH. ABTOMAaTH 1 TpaMaTUKH.

3. Apximexkmypa npozpammnozo 3abe3neueHns

1. OcHOBHI MOHATTA MPOrPaMHOi 1HX)eHepii. OCHOBHI €Tany KUTTEBOTO IUKITY
MporpaMHUX cHucTeM. Bapiantu (Mojeni) >KUTTEBOrO LMKIY. 3arajbHa
XapaKTEpUCTHKA  €TaliB  KUTTEBOTO LUKIY MPOTPAMHUX  CHUCTEM.
XapakTepucTuKa MoOJeNIed >KUTTEBOrO WUKIY MPOTPAMHOI0 MPOAYKTY:
KaCKajiHa, CIipabHa, ITCPaTHBHA, IHKPEMEHTHa (IOIIAroBa), (opMaibHa,
IBU/KOTO IPOTOTUITYBAHHS. IX epeBaru, HeJ0J KK Ta BUKOPUCTAHHS,

2. BusznaueHHs Ta 3amayi aHajgizy BHUMOT JO IPOTrPaMHOIO 3a0e3redeHHS.
Bumorun no npoaykrty ta mpouecy. DyHKIioHabHI Ta He(YHKIIOHAIbHI
BHUMOTH. BUMOTH 3 KiJIbKICHOIO OIIHKOI. CHCTeMHI Ta IIpOorpaMHi BUMOTH.
Moneni npoiiecy BU3HAUE€HHS BUMOT J0 MPOTpamMHOro 3adesnedeHHs. Tunu
YYaCHHKIB TIpoIlecy Ta ix posb. Jlkeperma BUMOT Ta TEXHIKM OTPUMAHHS
BHUMOT.

3. Ctpyktypa Ta apxiTeKTypa MIpOrpaMHOro 3a0e3meueHHs. ApXITeKTypHi
TOYKHU 30pYy Ta NPEJCTABICHHA. XapaKTEpUCTHUKA apXITEKTyp MPOrpaMHUX
npoaykTiB. [IoHATTS 1m1aONOHIB NpPOEKTyBaHHA, (PpeMBOpPKHU. 3arajbHi
KOHIIETLIi MPOEeKTYBaHHs MporpaMHoOro 3ade3neuenns. Konuenuii ta mpouec
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MPOCKTYBAHHS MPOTPAMHOTO 3a0e3NedyeHHs. 3arajbHi MPUHIUIN (TEXHIKH)
MPOCKTYBaHHS.

4. dynpaMeHTaNbHI NHTAaHHS Ta TMPOOJIEMH TPOCKTYBAaHHS IPOrPaMHOTO
3abe3neuyeHHs. [lapanenizm Ta epexkTuBHa 00poOKa MPOrpaMHUX MPOIECIB.
KonTtpons Ta 06poOka momiit. Po3moain komnoreHTiB. O6poOka moXnOoK Ta
BUKIIIOUHUX CUTYyalliid. B3aeMoist cucteMu 3 KOpUCTYBauyaMu Ta 30€pe:KeHHS
TaHUX.

5. MopentoBaHHs y nporpaMHii iHxeHepii. OCHOBHI MPUHITUITN MOJCIIIOBAaHHS
nporpaMHuX cucteM. BiszyanbHe wMojemoBanHs Ta CASE-TexHoorti.
VYHidikoBana MmoBa mojentoBanas UML.

6. [lpuznauenns UML. Bunu piarpam UML. [diarpamu cTpyKTypH Ta giarpamu
noBeAinku. CrpomieHa cTpareris BukopuctanHs UML-piarpam  npu
MOJIEJIIOBaHH1 IPOTPAMHOT0 3a0€3MeYeHHS.

/. JliarpaMu TpeLie/IeHTIB Ta X BUKOPUCTaHHA. MoJentoBaHHSI KOHTEKCTY Ta
BUMOI 70 mporpamHoi cuctemu. lIpeunenentu ta mortoku moxid. Onucu
noTokiB moxid. IloToku momiii Ta cueHapii SK THUOM W EK3EeMIUISIPH.
Cneundikamis npeueAeHTiB. BukopucTaHHs cLEHapliB OpH IUIaHyBaHHI
Bepcii. 3B'SI3KM MK akTOpaMu Ta npeueneHtaMmu. OpraHizaiis npeneaeHTIB
(BIZHOILIEHHS 3aJ€KHOCTI, BKJIIOYEHHS Ta PO3IIMPEHHA). BigHomeHHs
y3arajJlbHeHHS JJIsl TIPEIECHTIB Ta aKTOPiB.

8. Peamizariiss mpeneseHTIB Ta BUKOPUCTaHHS JlarpaMm IOCIITOBHOCTEH.
[TobynmoBa miarpam mOCHIAOBHOCTI. JlBoeramHe po3poOJieHHS jdiarpam
NOCJIiIOBHOCTEH. [{iarpamu ciiBpoOITHUIITBA.

9. V3romxkenicth (ITiCHICTH) Mojenei. Buspnenns kiaciB. Kiacu eramy
anamizy: mnpuxopionsi (boundary) abo iHTepdelicHi Kiacu; KIacu-
cyTHocTi(entity); ympasisitodi (control) kiacu (kimacu-menemxepu). Kimacu
eTamy MPOCKTyBaHHSI.

10.BigHomeHHss Mik KjgacamMu  (y3arajJbHEHHS, 3aJIeKHICTh, acoIliarlis,
arperarisi, KOMIIO3HU1isl) Ta iX BUsABJICHHA. [[poekTyBaHHs KJ1aciB, BIAHOLLIEHb
MiX Kki1acamu. [TakeTyBaHHS KJ1aciB.

11.Knacudikanis mnaTtepHiB: MNOPOKYIOUl TaTEepHU (MATEpHU MPOLECY
CTBOpPEHHSI 00'€KTiB); CTPYKTypHI marepHu (L0 IPYHTYIOTbCS Ha
KOMITO3UILIISIX — CTPYKTYpHUX OO0'€IHAHHSX O0'€KTIB YM KIACIB); MATEPHU
MOBEIHKH (III0 XapaKTEPU3YIOThCS B3aEMOJIEI0 00'€KTIB M1k CO0010).

12.YcnaakyBanus Ta komno3uilii. [Ipoctip nmarepHiB npoektyBanHs. [Ipukmanu
natepHiB. Kogorenepartist (1HKEHIPIHT) Ta peIHKEHIPIHT.

13.Crtparerii Ta MeTOAM MPOCKTYBAHHS MPOTPAMHOTO 3a0e3MeUeHHs. 3araibHi
ctparerii. DOyHKIIOHATHHO-OPIEHTOBAHE Ta CTPYKTYpHE MPOCKTYyBaHHS.
O06'ekTHO-OpI€HTOBAaHE MPOEKTYBaHHs. [IpoekTyBaHHS Ha OCHOBI CTPYKTYp
nannx. KoMmoHeHTHe MPOEeKTYBaHHS.



14.bynoBa mporpamMu TP BUKOPUCTAHHI MPOIEAYPHOro (IMIIEPAaTHUBHOTO)
nporpamyBaHHs. [IpoGmeMu, 110 BHHHKAIOTh TPU  BUKOPHUCTAHHI
MIPOIIETyPHOTO MPOTPaMyBaHHS Ta X BUPIMICHHS BUKOPUCTAHHSAM 00’ €KTHO-
Op1EHTOBAHOTO MPOTPaMyBaHH.

15.XapakTepucTiKka CTPYKTYpHOTO MPOrpaMyBaHHS K METOJO0JIOTII po3poOKu
nporpaMHOro 3abesmnedeHHs. ba3oBi KoHcTpykuii mnporpamu. [loHSATTS
nignporpamu (mpoueaypu abo gyskiii). Merox po3pobku nmporpamu. Meta
Ta MPUHLIUIN MOJYJIBHOTO IIPOTPaMyBaHHS.

16.Metonosorii po3pobieHHs mporpamHoro 3adesneuenns Microsoft Solution
Framework, Rational Unified Process, Extreme Programming. 3aco0u
PO3pO0OKH, 1110 0a3yIOTHCS HA HUX.

17.Meta Ta 3ajadi CyNpoOBOJYy NpOorpamMHOro 3abesnedyeHHs. EBomoris
nporpamMHoro 3a0e3nedeHHsl Ta moTpeda y Horo cympoBoji. Karteropii ta
KJTFOUOBI1 MMUTAHHS CYITPOBOTY MPOTPAMHOTO 3a0€3TeUCHHS.

18.Metra Ta 3amauyi YOpaBIiHHA TNPOTPAMHUMH TPOEKTaMH. AHami3
31IIICHEHHOCTI MPOrPAMHOI0 MPOEKTY: TEXHIYHI, omepauiiiHi, (iHaHCOBI Ta
comianbHi acnekTu. IIponec OMIHKK Ta meperyisigy BUMOT 10 MPOTrPaMHOTO
3a0e3neueHHs. IlnmaHyBaHHS  mporpaMHOr0  HPOEKTY.  YIpaBIiHHSA
BUKOHAHHSM IPOrPAMHOTO MPOEKTY .

19.TIoHATTS SIKOCTI TPOTpaMHOTO 3a0e3MeUYeHHs. XapaKTEepUCTUKa OCHOBHUX
KPUTEPIiB SKOCTI MPOTrpaMHOro npoaykry. OCHOBHI NPHUHLMIIM Ta 3ajadl
KepyBaHHS SAKICTIO MIPOTrPaMHOro 3a0e3neueHHs. XapakTepucThuka 1edeKTiB
Ta METOJIM YIIPABIIHHS SKICTIO MPOTPAMHOT0 3a0€3MeYeHHS.

20.AHami3 sKOCTI Ta OIIHIOBaHHS MPOrpamMHOro NpoeKkTyBaHHsS. [lokasHuku
SIKOCT1 PO3POOKH IMPOTrpaMHOTO 3a0e3rnedeHHs. AHalli3 SKOCTI Ta TEXHIKU
OI[IHIOBaHHs. BuMipu B mpoeKTyBaHH1 MPOrpaMHOTo 3a0€3MeYeHHS.

21.OCHOBHI MPUHIMIN  KOHCTPYIOBaHHA TMPOTPAMHOrO  3a0€3MedeHH:
MiHIMI3aIlisl CKJIAIHOCTI, OYIKYBaHHS 3MiH, KOHCTPYIOBAHHS 3 MO>KJIUBICTIO
MEePEBIPKU, CTAHAAPTH KOHCTPYIOBAHHS.

22.3aranbHi ~ TPUHLIWANKA  KEPyBaHHA  KOHCTPYIOBAHHSM  MPOTPaAMHOTO
3a0e3neveHHs. [lnaHyBaHHs Ta  BHMIPIOBaHHA B  KOHCTPYIOBaHHI
nporpaMHoro 3abe3nedeHHs. MOBHM KOHCTPYIOBaHHS Ta MporpaMHe
konayBaHHs. TecTyBaHHS Ta SKICTh KOHCTPYIOBaHHS. 3arajbHi acleKTu
ITOBTOPHOI'O BUKOPUCTaHHS.

23.IHCTpyMEHTH MPOTpaMHOT 1HXKEHEPIi: IHCTPYMEHTH JIJis1 pOOOTH 3 BUMOTAMH,
IHCTpYMEHTH  JJii  TNPOEKTYBaHHS, 1HCTPYMEHTH  KOHCTPYIOBaHHS,
IHCTpYMEHTH  TECTyBaHHs, 1HCTPYMEHTH CYIPOBOJY, I1HCTPYMEHTH
KOH(]IrypariifHoro KepyBaHHS Ta KEpyBaHHS 1HKEHEPHOIO MisUTbHICTIO.

24 Metonu miporpamMHoi iHxkeHepii. EBpuctuuni merogun. dopmanbHi METOJIH.
MeToau MpOTOTUITYBaHHS.



25.Texnonoris HTMLS Web Components npuuuHM 1i BHUHUKHEHHS.

[TocraHnoBKa 3aBAaHb 1 CIIOCOOM IX BUPIMICHHS 3a JTOMOMOTOI0 TEXHOJOT1l
HTML5 Web Components.

26.1Tpo6reMa KOHGIIKTIB CTUIIB MijA Yac po3poOku iHTepdeiCy KOpUCTyBaya y
MepexxeBoMy nporpamyBanHi. Bukopucranus Shadow DOM yist BupinieHHS
1i€i mpoOIemMu.

27.Cenextopu CSS nns copomeHHs odopMmiieHHS TpadidHHX EJIEMEHTIB.
Cnoco6u 06’ennanns JavaScript, HTML u CSS kony y 0JIlMH TOKYMEHT.

28.CydacHi TexHOJOrli g po3poOKu BeO-I0AaTKIB, IO IOOY/IOBaHI Ha
texHoJorii (marepHy) MVC. IlpuBectu mnpukiaj akTyaJlbHOI TEXHOJIOTII,
MOKa3aTH Ha TPUKIAIl apXiTEKTypd, MOBH IO BUKOPHCTOBYIOTHCS.
Peanizariist Mmapuipytusariiii, 30BHIIIIHBOTO BUTJISIAY, MOJIEII 1 KOHTpOJIEpa.

29.TectyBaHHs IporpaMHOro 3ade3nedyeHHsa. @yHaaMeHTalIbHI OJI0KEHHS [IPO
tectyBanHa [I3. TepmiHonoris Ta KIIOYOBI NUTaHHSA TECTYBaHHA
MPOTPaMHOTO 3a0e3MeueHHs. 3B'SI30K TECTyBaHHS 3 I1HIIMMHU BHJIAMHU
JISUTBHOCTI MpoLEecy po3poOJiIeHHd MporpaMHOro 3ale3mnedeHHs. Mera Ta
P1BHI TECTYBaHHS.

30.TexHiku TecTyBaHHs Ta iX koMmOiHaIlis. Bumip pe3ynbrartiB TecTyBaHHs. PiBHI
tectyBanHa (SWEBOK. Guide V3.0). TecTyBaHHA HpOrpaMHOro
3a0e3neueHHs. TexHiku TtecryBaHHs I[13. TecTyBaHHS NpPOrpaMHOIO
3abe3neuenHs. Ouinka piBHs TectyBanHs [13 (SWEBOK. Guide V3.0).
[HCTpyMEHTanbH1 3acO00M MJisi TECTyBaHHS MPOTPaAaMHOTO 3a0e3MeUeHHS.
[Ipouiec TecryBannus (SWEBOK. Guide V3.0).

4. Mosu ma mexHo.102ii npOZpamyeaHts

1. Crpykrypa mporpam Ha MoBax mnporpamyBanHs Python, C/C++ abo Java.
[Ipocti Ta cknazeHi OMEPaTOpH, MPHUKIAJAXM BHUKOPUCTAHHS ONEPATOPIB.
[ToHSATTS KOHCTAaHTH Ta 3MIHHOI B MOBaxX NPOTPaMyBaHHS, MPUHIIUIINA
BUJIVICHHS 1AM’ STl 711 pO3MIIIIEHHS KOHCTAHT Ta 3MIHHUX. OroJIoNIeHHs Ta
1HILIaJi3a1isl KOHCTAHT 1 3MIHHUX y Mporpamax Ha MOBaX MpOrpamMyBaHHS
Python, C/C++ a6o Java. Ilpocti Tunu nanux. Po3minieHHs AaHUX Pi3HUX
THUIIIB B oniepaTuBHIN nam’saTi. [Ipukiiaiym oroioneHHs pi3HUX TUIIIB JAHUX Y
nporpamax Ha MoBax mporpamysanHs Python, C/C++ a6o Java. CymicHicTb
TUIIB Ta NPUBEICHHS THUIIB JaHUX. TUIU JaHUX KOpucTyBada. OroiouIeHHs
Ta BUKOPHUCTAHHS TaKWX THITIB B MOBax mporpamyBanHsi Python, C/C++ abo
Java. Omepairii, BUpa3u Ta omepaTopu B MoBax mnporpamyBaHHs Python,
C/C++ abo Java. Omeparii mpuBiIacHeHHS Ta apuMeTHdHi omeparii.
[Ipioputetn omepariii. 3mina mpiopurteTiB. [loHATTS TH00aNBPHUX Ta
JIOKAJIbHUX 3MIHHHMX Ta MPHUKIAIU X BUKOPHUCTAHHS B MporpamMax Ha MOBax
Python, C/C++ a6o Java. CtaTuyHi Ta JUHAMIYHI 3MIHHI.
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Jloriuni omeparii Ta yMOBHI omepaTopu. AJNTOpUTMIYHA CTPYKTypa
posramykeHHs. Bubip 13 ABOX aibTepHaTHB. bBJIOK CXeMU CTPYKTYyp
posrany>keHHs. BkiiaeHicTh KOHCTPYKIIiK BUOODY.

. ANTOpUTMIYHI KOHCTPYKIIi1 MOBTOPEHHs. TUIHK MUKIiB. BlIoK cxemu UKIIIB.
Oprani3ariis UKITIB.

[MousTTa QyHKil (miAnporpaMu) B MOBax MmporpaMmyBaHHs. OrojomeHHs Ta
BUKIIKK (pyHKLiH. Pexypcist pynkuiit. CrangapTHi npoueaypu ta QyHKIi.

[ToHATTS MacuBy Ta HOTO BIACTHBOCTI, iX OTOJIOMICHHS i BUKOPHUCTaHHS.
OnHoBUMIpHI Ta 6araToBUMIpHI MacuBHU. JIOCTYII 10 €JI€MEHTIB MAaCHUBY.

Psnku. Omnepaiii Haj cUMBOJIAMU Ta PSAKAMU B MOBax MporpamMyBaHHS
Python, C/C++ abGo Java. CrangaptHi npouenypu Ta (yHKIii 0O0poOKu
PAIKIB.

3anucu Ta CTPYKTYpH, iX OrOJOLIEHHS 1 BHUKOpUCTaHHA. J[loctynm 1o
KOMIIOHEHTIB Ta omepalii Haj 3anucamMu Ta cTpykTypamu. [loxiaHi Tumnm
JAHUX.

OcHOBHI KOHIIENI[li 00'€KTHO-OPIEHTOBAHOI METOJIOJIOTIT MpPOrpaMyBaHHS.
[Iporpamuna moxens 00’ekry. HaBeniTe mnpukiag MOpoOrpaMHOI  MOJEII
JOBUIBLHOTO 00'eKTy Ha MOB1 nporpamyBanHs Python, C++ a6o Java.

OrosionieHHs KJaciB Ha MOBi mnporpamyBaHHs Python, C++ abo Java.
KonctpykTopu 1 nectpykropu kiacy. lIpu3HayeHHS 1 OCHOBHI MpaBHIIa
BUKOpHUCTaHHs. HaBeaiTh MpuUKiIaa OTOJIOMIEHHS JOBUIBHOIO Kjacy Ta Horo
BUKOPHUCTAHHS B TEKCT1 MPOrpaM Ha MOBI ITPOTrpamMyBaHHS.

10.CtpykTypa mporpamu, 1o BUKOPUCTOBYE KJIACH, HA MOBI IPOrpaMyBaHHS

Python, C++ a6o Java. HaBenite nmpukiaam.

11.0cob6nmuBocTi MOBM mporpamyBanHs Python, cuHTakcuc, Hanpsmu

BUKOPUCTAHHS, PO3MOBCIO/KEeHICTh. [IpuBecTn mpukiagm Koay 3
KOMEHTApSIMU.

12.0cobmmBocti  MoBu  mporpamyBanHs ~PHP, cuHTakcue, Hampsmu

BUKOPUCTAHHS, PO3MOBCIOJKEHICTh. [IpuBecTn mnpukiagn Komxy 3
KOMEHTApSIMU.

13.0cobmuBocTi  MOBM  MporpamyBaHHA Java, CHHTAaKCUC, HampsiMU

BUKOPHUCTaHHS, PO3IMOBCIO/UKEHICTh. [IpuBecTH mpukiaan Koay 3
KOMEHTAPSMHU.

14 TloHATTS 1HKANCYJALIT Ta 11 3acTOCYBaHHS B MOBaX MporpaMyBaHHs. Meroau

K1 OpraHi3yloTh iHTepderici. HaBeniTh mpuKiIaan BU3HAYCHHS BIJKPUTHUX
3aKPUTHUX TOJIIB 1 METOIIB KJIacy.

15.1TonsTTs cnaakyBaHHS Ta MOJIMOP(}I3MY B 00'€KTHO-OPIEHTOBAHUX MOBAX

nporpamyBaHHs. [IoHSATTS Ta npukiagu nepeBaHTaxxeHuXx GyHkiii. lepapxis
kiaciB. OMMHOYHE 1 MHOKUHHE CIIaJIKOEMCTBO.
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16.A0ctpakTHi kiacu. [lpusHaueHHs 1 BUKOpUCTaHHS. HaBenite mnpukiaz
abctpakTHOoro kmiacy. CrnemianpHi MeTonu kimaciB. llepeBaHTakeHHs
onepatopiB. [ToHsATTS apyxHIX GYyHKIH 1 KnaciB. OcoOIMBICTh AOCTYITY 10
3aKpUTUX TIONIB Kjacy. HaBemiTe mnpukiaad oprasizaimii JOCTymy [0
3aKPUTHX TIOJIB.

17.Opranizaiiss 0OOMIHHUX OTepaliii 3 BUKOPUCTAaHHSIM O10J10TeKH KiaciB AJis
BBEJICHHS - BUBeIeHHS. [[oHATTS ¢aiiny 1 MOTOKY, MPUKIaAH pOOOTH 3 HUMHU.
MaHinyJisTopy MOTOKIB.

18.00po06isieHHs MporpaMHUX TOMUJIOK 3aco0aMH MOBH IIpOTrpaMyBaHHS.
AnropuTMmiyHa KOHCTPYKIis Tumy try catch.  [lpukimagu  BHKOpPHCTaHHS
00pOOICHHS TTOMUJIOK POOOTH MPOTPAMHOTO OJIOKY.

19.1TonsTTs mabnony QyHKINT Ta kiacy. AOcTpakTHi anroputmu. bibmioTeka
crannaptHux 1maodnoniB STL (Standard Template Library).

20.Komminaropu 1 inTeprperaropu. Onuc ix poOOTH Ta MOPIBHSHHS Mepesar i
HenouiKiB. OCHOBHI 3ajadyl, IO BUPIMIYIOTHCS KOMMOUIATOPOM. BXinmHI 1
BUXI1JHI (haiiiu, X JOTTYHUH 3MICT.

21.Ilonarts mpo pecypcu komm 'roTepa. OmepariiiHa cucTeMa SK Mporpama
yopaBiiHHS pecypcaMud. OCHOBHI 3aBJaHHsI YNPABIIHHA MNPOrPaMHUMHU
MPOLIECAMH, ONIEPATUBHOIO MAM'ITTIO 1 MPUCTPOSIMU BBEJECHHS - BUCHOBKY B
onepariiiHii CUCTeMI.

22.IlonsiTTt  OaraTto3ajauyHoi  omepariiiHoi  cuctemu.  Butuchsitoua
Oararo3aga4yHicTh. YTpaBiiHHs nporecamu B Oarato3agaunux OC. OcHOBHI
QITOPUTMHM  YTPABIiHHA.  YTNPaBIiHHA  ONEpPaTUBHOI MaM ATTIO B
6ararozanauyniit OC. OCHOBHI aJITOPUTMU yTpaBIiHHS. BipTyansHa mam’sithb.
VYmpasiinas pecypcamu. MOHOIOJIBHE Ta CHIJIbHE BUKOPUCTAHHS PECYPCIB.
[Tonsittt MopemtoBanHs pecypey. «Cmyminry. Kputuuni cekmii B
acMHXpOHHUX mpouecax Oarato3amaynux OC. OCHOBHI alrOpUTMU
CUHXpOHI3alii. 3aBAaHHS CHUHXpOHI3alii mporeciB. [IOHATTS KpUTHUYHOTO
HUIAXY. «3MaraHHs» 1 «KIHYD).

23.0OcHOBHI MeTOaM oprasizaiii 30epiranHsa (QaiiyiiB Ha 30BHINIHIX MPUCTPOSIX
npsiMoro Metony aoctymy. [IoHsaTTs 610J110T€UHO1, 1THAEKCHOT MOCIIIOBHOI 1
KJIACTEPHOI CTPYKTYPH.

24.Tunu 11aJoriB, NOPIBHSJIBHI XapaKTEPUCTUKH J1ajI0riB. [ pynu KopucTyBadiB
OC. OcHOBHI XapaKTepUCTUKH iajoriB THUIy MEHIO Ta KomaHpaa. ['pymnu
kopuctyBauiB OC.

25.0co6mmBocTi MOBH TiporpamyBaHHs C#, CHHTaKCHC, HAITPSIMUA BUKOPHUCTAHHS,
PO3MOBCIOKEHICTh. [IpuBecTr mpuKIaan Koay 3 KOMEHTapsIMHU.

26.0cobmmBocTi  MoBM — mporpamyBanHs ~C++, CHHTaKcucC, HampsiMu
BUKOPWCTAaHHS, PO3MOBCIO/UKEHICTh. [IpuBectn mpukiagm Komy 3
KOMEHTapSIMHU.
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27.0cobnmBocTi MOBH NporpamyBaHHs C, CHHTaKCUC, HAPSIMU BUKOPHUCTAHHS,
PO3MOBCIOIKEHICTh. [IpuBecTH NpuKIagn KOIy 3 KOMEHTApsIMHU.

28.0cobmmBocTi MOBHM TporpamyBaHHs JavaScript, CHHTaKCUC, HaIpsIMH
BUKOPUCTAHHS, PO3MOBCIO/DKEHICTh. [IpuBecTH mpuKIagd Koay 3
KOMCHTaPSIMH.

29.Criocobu JocArHEHHS HaAIMHOCTI mporpaMHoro 3abesmneueHHs. [IpuBectu
MPaKTUYHI TPHUKIAId 3 BUKOPUCTAHHSAM 0a30BOi MOBM MpOrpaMyBaHHS.
[TonsarTs nmpo TectyBaHHs. HaBecTu mpocTuii NpuKiaa TeCTyBaHHS.

30.MeTonomoriss  po3poOKH MPOTrpaMHOro 3abe3medeHHs. TexXHOJIOTIYHuN
IPOIEC CTBOPEHHSI MPOTrpamMHOro 3abe3meueHHs. Moeli KUTTEBOTO ITUKITY
po3poOku mporpamHoro 3abesnedeHHs. Bomocnaana moxens. ChipanbHa
monenb.  ParmionaneHuii  yHidikoBaHuii  mpomec.  Exctpemanbhe
IporpamyBaHHS.

31.0cuoBu .NET. Crpykrypa miatdopmu .Net., Bepcii .Net. Ctpykrypa .Net
Framework, Bepcii .Net Framework. Bipryansna mammna CLR. CtpykTypa
Ta npuHOun podotu. 3aranbHa cucteMa tumiB CTS. [lepeTBopeHHs THUITIB.
VYnpasninus pecypcamu nam’sti B .Net. WPF ta XAML.

32.0cHoBHI cuHTakcu4Hi KOHCTpykKuii C#. PoGora 3 psakamu. PobGora 3
MacuBamu JlaHux. PoOota 3 aiinamu ta qupekropisimu. Cepiamizanis JaHUX.

33.Cnocobu peanizamii npunnumnis OOIl y moBi C#. CyTHicTh 00’€KTHO-
opieHTOBaHOro migxoxy Jno crtBopeHHs II3. Kiacu. Iukancymsmis.
HacnigyBanns. [lomimopdizm. Iarepdeiicu. AbctpakTtHi kmacu. Komexkiii.
Heneratu. Ilomii. OOpoOka BHKIIOYHUX CHUTyalld Ta 1iX TeHepalis
KOPUCTYBAuEM.

34.11Iabnonn mpoektryBanHs. CtpykrypHi mabdnonu. Illabmon «JlekopaTop».
[Ta6non «KomnonyBansuuk». Illabmon «Mict». Ilabnon «Amanrepy.
[Tabmon  «IIpucrocyBaneup». Illabmonu  «®Pacan», «3acTyMHUKY.
[TopomxyBanbhi mabdsonu. [ladnon «lIporotun». labnon «OnuHak».
[Ta6mon «®abpuunuii metony. [1labion «AbGctpakTHa dadpuka». [11admon
«byniBenbHuky». IloBeminkosi madnonu. Illabnon «Crpateris». I1labnon
«Ilabnonnuit Meronay. Illabrnon «Cnoctepirauwy. Illabmon «JlaHIro)K0K
000B’s3kiBy. I[llabmon «Komanma». I[llabmon «Ilocepennuky». Illadmon
«ITeparop».

5. 3acobu cmeopenns inghopmauininux cucmem

1. Hopmamizarisi 6a3 ganux. Ilepma i apyra HopmanbHi (opmu. I[loHsATTS
HOpMaTizali 6a3u maHnux. BukopuctanHs mMeTomy HOpMaidbHUX (popm mms
ONTUMI3Alll CTPYKTYpPH BIAHOIIEHb. 3alleXHOCTI MIK aTpuOyTamH.
BusiBnenns 3anexxHoctedt Mixk arpuOytamu. Kputepiil nepiioi HopManbHOi
(dbopMu, MOHATTS Ta MPUKIAIN MOBTOPIOBAHUX TPYII Ta CIOCOOY 1X YCYHEHHS.
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Kputepiit  apyroi HopMmanbHOi  ¢GOpMH, TIOHATTS Ta  MPUKIATU
(YHKI[IOHAaTBHOI 3aJIe)KHOCTI aTpuOYTIB Ta BU3HAYHHKA (JETEPMIHAHTA).
KpuTepiii TpeThoi HOpMaNbHOT (POPMH, MOHATTS Ta MPUKIAANA TPAH3UTUBHOI
3aNeKHOCTI MK aTpuOyTaMu BigHomIeHHs. Kputepiii HopMmanbHOI Gopmu
borica-Konna.

Busnauennss moHATTS iHTEepdeElc KOpPUCTyBada, THIH KOPUCTYBAIlbKUX
iaTepdeiiciB. [Ipunnumnu sikocTi iHTepdeiiciB. TenaeHiii po3BUTKY CydacHUX
BeO-1HTepdeiiciB. Kapkacu BeO-3acTOCYHKIB, 3ac00H iX cTBOpeHH:. KapkacHe
MOJICIOBaHHsl 1HTep(deiciB BebO-3acTocyHKiB.  MoBu Ta miardopmu
CTBOPEHHS Be0-3aCTOCYHKIB Ta 1HTep(]eiiciB.

[ToHsATTS «XMapHi OOYHCIECHHS». XapakTEPUCTHUKUA XMApHUX OOYHCIICHD.
MosknmBocTi xMapHuX obunciienb. [lepeBarn Ta Hemoniku. Knacudikarris
XMapHUX cepBiciB. Mojeni po3ropTaHHs 1HPPACTPYKTYpU XMapHUX
oOuyuCIeHb, BHU3HAYECHHS KOXHOI 3 HHUX. Mogemn oOcCIyroByBaHHs,
BU3HAYEHHS, CyYacH1 PillICHHS.

KoHkypeHTHI1 CUCTEMH. [Tapanemnizm. Mopeni KOHKYPEHTHOT'O
nporpamyBaHHs. Sharedmemory. Mogens 00MiHY TOBIJIOMJIECHHSIMHU.
[Ipo6siemu roHku 3a pecypcu (racecondition).

Posnogineni cucremu. CuHxpoHizamis dyacy. Anroput™ KpicriaHa.
Anroputm bepkmi. Tpanzakuis. [Tpuauunu ACID. Apxitekrypa MapReduce.

[HTENneKTYanpHI MeTOaM OOYMCIIOBAHHS IS KiacTtepu3allii, Kiacudikarii,
MOJICTFOBAHHS Ta IMIPOTHO3YBaHHS.

Cyuacni CVYB]] Ta iHTerpoBaHi CiIy»KOM aHaii3y JIaHUX, MOKJIUBOCTI
iHTerpaiii cmyx0 y xopropatuBHi iHMopmarliiini cuctemu. [loHsaTTs 6a3u
naHux Ta cuctemu yrpasiinHsa 6azamu nanux (CYBJI). [lonstrs cyTHOCTI,
aTpuOyTy, 3B 43Ky Ta JOMEHY Ta iX LIIOCTpallis Ha JOBUIBHOMY MPUKIIAII.
Hait6inpm nomupeni CYB/I.

[Ipobnema HaAIUIIKOBOTO AYOJIOBAaHHA Ta Y3TOJKCHHS  BBEJICHHS
nyOnpoBaHUX JaHWX. Bumorn 10 BHOOpY 11€HTU(DIKATOPIB 3aIHUCIB.
AHOMaTii BCTaBKU, BUAAJICHHS Ta Moaudikaiii gaHux. [ToHATTS HiTICHOCTI
JAHUX.

Bl TUIIM 3B’ SI3KIB MDXK JaHUMU. MYyBaHHS 3B'I3KIB THUIB "OIWH [
bazosi 3B S3KIB Ml a do a 3B's13 1B "0 0
onnoro", "oauH 10 6arathox" Ta "0arato g0 O6arareox". Ilpuknanu gaHux 13
TaKAUMH TUITAMH 3B’ A3K1B.

10.Enementn Mojeni CyTHICTh-3B’s130K. OcHOBHI Bu3HaueHHs ER-miarpam.

[Tpuknagu ER-giarpam 3 pi3HOMaHITHUMH TUIIAMH 3B’ SI3KiB.

11.MoBa 3amutiB g0 6a3 ganux SQL. Oco0iuBOCTI 3acTOCYyBaHHS.

AnbpTepHATHBHI MOBHM 3amuTiB 10 0a3 gaHux. OcoOIMBOCTI 3aCTOCYBaHHS.
Komannu wmaHimyssmii 13 TaOMMIsSIMU: KOMaHAAa JIOJaBaHHS CTOBIINB,
KOMaHJa Moau(IKallli XapaKTepUCTUK CTOBMI[IB, KOMaH/1a NepeiMeHyBaHHs
Ta KOMaH/1a BHJIaJICHHS CTOBIIIIB, KOMaH/ a BUAAICHHS Ta0auIb. CHHTaKCHC
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onepatopa SELECT. Ilpukmaau Bupasy SQL, 1m0 opranizye BUOIpKY JaHUX
13 1BOX Tabnuup Uit neBHOro kputepiro. Cuntakcuc omneparopiB INSERT,
DELETE, UPDATE. Ilpuknagun Bupazie SQL, mo opranizyioTb BCTaBKY
HOBUX JaHWX, BHJAJCHHS Ta Moaudikamiro JaHWUX, BIAMIOBIIHO.
Buxopuctanns Bkinagenux miazanutiB B MoBi SQL. [Tpunuun poboTtu 3anurty
31 3B’si3aHMM mig3anuToM. [lpukman oprasizamii 3amuTy 3 MiA3aIHTOM.
Buxopuctanus HAVING B 3B’s3anux migzanurax. OnepaTop 00’ €IHaHHS
UNION. IMpuniun poOOTH 3anUTy NpyU BUKOPUCTaHHI oniepaTopy. [Ipukian
BukopuctanHs omnepatopa UNION. VYcynenns nyOmoBanHs B UNION.
Oneparii nmoeagHaHHs TaOIUIb MUIIXOM MOCUJIAIBHOT IiTiCHOCTI. Pi3HOBUIM
Ta OpUHIMON poOoTu omepatopy o0’ennanns Tadiauips JOIN. ITlpuxnanu
BukopuctanHs omneparopa JOIN. BukopuctanHss 1HIAEKCYBaHHS Ta
PO3AUICHHS JUIS ONTHUMI3allli MNPOAYKTUBHOCTI 0a3 nanux. I[lpuxian
aTpuOyTiB BITHOIIEHB, JI SKUX JOIIJIbHA 1HJEKCAIlis Ta MPUKIaJ] BUpPA3y
SQL 15151 CTBOPEHHS 1HAEKCY.

12.Oprani3zanis JaHUX Ta 3arajibHi BiZOMOCTI Tpo Moaeni nanux. [lopiBHsibHA
XapaKTepUCTUKA PEJSIIAHOI Ta 00’ €KTHO-OPIEHTOBAHOI MOJENICH TaHMX.
[Tpuknagu CYB/I, 10 BUKOPUCTOBYIOTh Taki Moje.MepexeBi Ta iepapXivHi
mojenl fanux. Perstmiiina Moaens nannx. Cucrema 0a3 nanux. 3a0e3neueHas
HE3QJIEKHOCTI JaHUX. ApXITEKTypa cuUcTeMHU 0a3 HaHMX Ta ii pIBHIL
Apxitektypa "kimieHt-cepep”. CyThb po3NOAUIEHOI OOpOOKM JaHHX B
KOMIT'FOTEPHUX CUCTEMAX Ta Mepexax.

13.Cucremu ynpasmiaas 6azamu nanux (CYB/]). OcHoBHI 03Haku kinacudikarii

BukopucTanHsa. O0'ekTHo-opieHTOBaHI CYBJ]. O6'ekTn Ta 00'€eKTHI KiIacw.
AIIMIHICTpYBaHHS JaHUX Ta aaMiHICTpyBaHHsA 0a3 maHux. OCHOBHI eTamu
po3poOku 6a3u gaHux. [HpopmalifHO-I0r1YHa MOJEIh JaHUX MPEIMETHOI
00J1acTi Ta TEXHOJNOTIA il po3poOku. Bu3HaueHHs JOTIYHOT CTPYKTYpH 0a3u
TaHUX.

14 Knacu cydacHHX MpoliecopiB. 3arajibHi Ta BIIMIHHI PUCH MIKPOKOHTPOJIEPIB
Ta MPOLECOPIB 3arajJbHOro 3acTrocyBaHHsA. IIoHATTS yOynoBaHOI cHCTEMHU.
[Ipuknagy apxiTEKTyp Cy4aCHUX MPOIIECOPIB.

15./latu Bu3HaueHHs TexHotorii [HTepHery peueit (10T). Ctek TexHOMOTIH, sIKi
BUKOPUCTOBYIOThCS B paMkax 10T, HaBecTn npukiiaau cepsiciB 10T.

16.3aranpHi MpUHIUTIK TIepeaadi ¢GailiB Ta MOBIIOMIICHb Yepe3 KOMIT I0TepHI
MepeKi, mepeBard MAaKeTHOI Iepefadi. XapaKTepUCTUKA PIBHIM MOl
B3aemoii BiakpuTux cucreM (OSI), mpukiiaaym mpoTOKOIB Pi3HUX PIBHIB.

17.®opmart MAC-anpecu, MTOHATTS OJHOIIYHKTOBHUX (Unicast),
OararonynkroBux (Multicast) Ta mmpoxkomoBuux (Broadcast) MAC-aapecw.
[Tpukiaau BUKOPUCTaHHS MPOTOKOJIAMH KaapiB i3 Takumu Tunamu MAC-

azapec.
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18.1ToHATTS KOMI31i MpU OpraHizaiii KOJEKTUBHOI'O JOCTYIY JO CEpeIoBHUIIA
nepenavi B Texnonorii Ethernet. AnroputM MeTo/1a KOJIEKTUBHOTO JOCTYITY
70 cepeau Tepedadi 3 PO3MI3HAHHSIM HECYy4Ooi Ta BUSBICHHAM KOJI3id

(CSMA/CD).

19.3aranpHa xapakrtepuctrka TexHoisorii Ethernet. YcmamkoBani TexHOmOTI
Fast Ethernet, Gigabit Ethernet 1 10 Gigabit Ethernet, ix cminbHi pucu.

20.3aranbpHa XapakTepUCTUKa MPOTOKOIIB MepekHOTO piBHSA. Dopmat [P-anpecu
Ta MPUHIIMI BUALUICHHS 0J10KiB [P-aapec 3a kinacoBoro cxeMoro. Oco6auBi [P-
aZipecu Ta TmpaBuja ix BkuBaHHA. [LmanyBanHs IP-migMepek 3a T0IMOMOTor0o
MacoK MigMepex.

21.Binobpaxxenns IP-aapec Ha ajapecuw KaHaJbHOTO PIBHSA 3a JOIOMOTOIO
npotokoiry ARP. Monens po6otu ARP. BigoOpaxeHHs ToOMEHHHX IMEH Ha
[P-anpecu, etanu nporecy BuzHaueHHs [P-agpecu 3a 1oMeHHUM 1M’ SIM.

22.0OcHoBHI 3a7a4i mpoTokoiy [P. @opmart 3arosioBky Ta XxapakTepuCTHKA MOJTIB,
110 BUPIITYIOTH 3aAa4i [P.

23.Ilpunumnu mapmpyTtusanii [P-makeriB y ckmageHiii mepexi, CTPyKTypa
Ta0UIb MapUIPyTHU3aLli Ta KOMAaHIU 33JaBaHHs CTATUYHOTO MapIIPyTy A0
MEPEKX.

24 Ilpotokonu auHaMiuyHOi MapuipyTu3aiii. [IoHSITTsS, BH3HAYEHHS, OCHOBHI
aIrOpUTMH pOOOTH.

25.3aranpHa XapakTEPUCTHUKAa Ta OCHOBHI 3aJa4yl MPOTOKOIY KOHTPOJIBHHX
noBigomsieHb [utepuery ICMP. Tunu mnosimomnens ICMP. Ilpuniunu
Bukopuctants ICMP noigoMiens B yTuiniTax ping Ta traceroute.

26.3aa4l IPOTOKOJIIB TPAHCIOPTHOTO piBHA [lopiBHSIIBHA XapaKTEpUCTHKA
npotokoniB TCP ta UDP. Ilonartsa mopTiB Ta aapec COKETIB, PO3MOJILI
HOMEpiB TopTiB. HoMepu moOpTiB MOMyJISPHUX MPOTOKOJIB MPUKIATHOTO
PiBHSL.

27 Ilponienypu BCTaHOBIEHHS 3 €IHAHHA, TEpenadi JaHUX Ta 3aBEPIICHHS
3’eqnanHs npotokojgoMm TCP. Ilons Ta mpamopiii 3arojioBKiB MAakKeTiB, IO
BUKOPUCTOBYIOTHCS MPH IIUX MPOIIeaypax.

28.®opmar 3arosioBky TCP. BukopucranHs 1oJiiB Ta IpanopiiiB AJis HiTICHOT Ta
rapantoBaHoi mnepenayi naHux. Crnoci®0 KepyBaHHS IOTOKOM JaHUX 3a
JIOTIOMOT 010 ""BiKHA".

29.ITonsTTs TenexkomyHikami. CTpykTypa TeputopiasibHOi Mepexi. [Ipuxnanu
MPOTOKOJIIB Ta TEXHOJIOTIM TEpUTOplaJbHUX MeEpexk, MOOYJOBaHUX Ha
KOMYTallii BIpTyaJlbHUX KaHAJIIB Ta KOMYTaIlil TaKeTiB/KOMIPOK.

30.3arpo3u iHdopMarmiitHii 6e3mneri kKoM roTepHoi 00poOku ganux. OCHOBHI
3amaul 3axucty iH(popMalii B KOMIT IOTEPHUX CHCTEMax Ta Mepexax.
Opranizaiiiiii, TexXHIYHI Ta KpunTorpadgiuai 3acodu 3axucty iH(opmarrii.
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3acobu oOMexeHHs ocTyny A0 iH(opMallii, BUKOpUCTaHHS OpaHIMayepiB
JUTSI 3aXMCTY KOMITFOTEPHHUX MEPEX BiJ CIpoO HECAHKITIOHOBAHOTO JTOCTYITY.

31.Komn'toTepHi BipycH, iX kiacudikailis, CocoOu pO3MOBCIOIKEHHSI BIPYCiB.
MeToau BUSIBJICHHSI KOMIT FOTEPHHUX BIPYCIB Ta 3aXUCTY BiJ] HHX.

32. llITyyauii 1HTENEKT, TOHSATTSA, MPUHIUINMA, KIaCH 3a7ad, aJITOPUTMH.
MamuHaHe HaBYaHHS, TOHSTTS, NPUHIWINM, KIACH 3a/1ad, aJTOPUTMHU.
Hetiponni mepexi, moeni. Hapaanns 3 Buntenem ta 6e3. [ Tnboke HaB4aHHS
(Deep Learning).

33.XmapHi o0uuciaeHHs (MPUHIUIK TMOOYAOBH, OCOOJMUBOCTI, IIepeBaru,
HEJOJNIKH, TPUKIaAU, MEPCIEeKTUBU PO3BUTKY). Mojeni po3ropTaHHs B
KOHTEKCTI XMapHUX oOuucieHb. Mojeni oOciIyroByBaHHS B KOHTEKCTI
XMapHUX OOYHMCIIEeHb. BipTyamizaiis B KOHTEKCTI XMapHUX OOYMCIICHb.
Posnoninena ¢aiinoBa cucremMa B KOHTEKCTI XMapHUX oOunciieHb. TeH el
PO3BUTKY posnoaiieHux cucreM. [Ipukinagum xmapHux cepsiciB Microsoft,
Google, Amazon. KBaHToBI KOMI'tOTEPH.
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9.

3. HaByajbHO-MeTOAUYHI MaTepiaan

Hactenxko, 1. B. O6’ekTHO-0pieHTOBaHE porpamyBaHHs. Yactuna 1. OcHOBH
00’ €KTHO-Opi€HTOBaHOTO MporpamyBanHs Ha MoBi C# / J[. B. Hactenko, A. b.
Hecrtepxko. — Kuis : HTYY «KIlIl», 2016. — 76 c. — Pexxum nocryny:
http://ela.kpi.ua/handle/123456789/1667

by6muk B.B. O6’exTHO-0opieHTOBaHE mporpamyBanHs. — K.: [T-kuawura, 2015. —
624 c.: 11. — ISBN 978-966-97182-1-1. — Pesxxum goctymy:
http://itknyga.com.ua/docs/OOP_final.pdf

Kykosebkuit C.C., Bakamtok T.A. O0‘€kTHO-Opi€EHTOBaHE IPOrpaMyBaHHs
MoBoto C++. —XKutomup : Bun-so XKV, 2016. — 100c. — Pexxum nocrymy:
http://lib.iitta.gov.ua/706370/1/%D0%BF%D0%BE%D1%81%D1%96%D0%
B1%D0%BD%D0%B8%D0%BA_%D0%A1 _OOP1.pdf

FO.I1. 3aituenxo. Jocmimxenns onepauiid. [linpyunuk. Cpome BugaHHs,
nepepo6iiene ta gonosHene. — K.: Bumaanumii [im “Cnoso”, 2006. — 816 c.
3aituenko O.10., 3aituenko FO.I1. Jlocnimxenns onepariil. 30ipHuk 3agau. — K.:
Bunasanuuii nim “CioBo”, 2007. — 472 c.

KytkoBeupbkuii B.A. Jocnimkenns onepaiiii: HaBuanpHuii mocioHuk. — Kuis:
Bua-so TOB “BunaBauunii gim “Ilpodecionan”, 2004. — 350 c.

Karpenko A.B. [Jocmipxenns onepauiii: miapyynuk. — JIeBiB: Marunomisllmroc,
2004. — 549 c.

['op6ans O.M. OcHoBH Teopii cucTeM Ta cucteMHoro aHanizy [Tekct]: /
['op6ans O.M., baxpymun B.€. — 3anopixoxs: ['Y "31IMVY", 2004.

[TyTiBHHK MOBOIO nporpamyBanHs Python [Enextponnuii pecypc] — Pexxum
JTOCTyMy 110 pecypcey: https://pythonguide.rozh2sch.org.ua/

10.Binnauk B. FO. AnroputMiuHi MOBY Ta OCHOBH nporpamyBanHsa. Mosa C. —

Kuromup: KATK, 2007. — 328 c.

11.Kepniran b., Piui JI. MoBa nporpamysanss C, apyre Buaanss. — 232 c.
12.The Java™ Tutorials — o¢iniliHa gokyMeHTaris. — Pexkum noctymy 10 pecypcey.

https://docs.oracle.com/javase/tutorial
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4. PeliTHHIOBAa CHUCTEMA OLIHIOBAHHS

[Ipu BcTymi Ha TpeTii (OCBITHbO-HAYKOBWI{) PIBE€Hb BHILNOI OCBITH MJIf
3100yTTsI HAYKOBOTO CTYIEHs AOKTOp (iocodii BCTyMHMUNA ICOUT CKIATAE€ThCA 3
JIBOX YaCTHH: MMMCHMOBOI BIAMOBIII HA TPY MUTAHHS Ta CHIBOSCITU JIsl yTOYHEHHS
3MICTY MMUCHMOBOI BiJIITOBI/II.

Ex3amenartiiiauii 0171€T MICTUTh TpU NTUTaHHA. BiAmoBiap Ha miepIie Ta apyre
NMUTaHHSA OlneTa oriHteThes 3a 30-0anmpHOI0 cucTteMoro (Tabn. 1), a Ha TpeTe
MUTAHHS OIHIOEThCA 3a 40-OanbHOIO 1IKanmor (Tabin. 2). Kpurepii oliHOBaHHS
HaBeneHl B Ta0J1. 1 ta tabi. 2 BIAOOBIIHO.

Taomurg 1

banu XapakTepuCTHKa BIIOBIJI

30 [ToBHa nmpaBuIbHA BIANOBIIb HA 3alIUTAHHS 3 BIAMOBIHUMHU
MOSICHEHHSIMH.

25-29 | BignoBiap mpaBwWiIbHA, ajie HE 30BCIM MTOBHA.

19-24 | BianoBigp B MJIOMY IIPABHJIbHA, aJIe MICTHTh OKPEMi HETOYHOCTI.

12-18 BianoBiae B misioMy mpaBuIIbHA, aJIe MICTUTh HETOYHOCTI 200
B1IIIOBIIb HEIIOBHA.

6-11 Bianoiap B oMy MpaBHiIbHA, aJI€ MICTUTh CYTTEBI HETOUYHOCTI a00
BIJIMOB1Ib CYTTEBO HETMIOBHA.
1-5 BiamoBige MICTUTh CYTTEBI HOMUJIKH.
0 BinmoBigs Ha MUTaHHS BIJICYTHSL.
Ta0mmis 2
bann XapaKkTepUCTHKA BIIOBIII
40 IToBHa npaBUILHA BIATIOBIIH HA 3alIUTAHHS 3 BIATIOBITHUMH
IIOSICHEHHSIMH.

35-39 BiamoBine nmpaBWiIbHA, ajie HE 30BCIM TTOBHA.

28-34 Bignoias npaBuibHa, ajie HE MOBHA (BIJICYTHS OJ{HA MTO3UIIIs
BIIMOBII).

21-27 | BiamoBinp B IiJIOMy MpaBUjIbHA, aJl€ MICTUTh OKPEMi HETOYHOCTI.

13-20 BianoBiae B misioMy mpaBHIIbHA, aJIe MICTUTh HETOYHOCTI 200
B1IIOBIIb HEIIOBHA.

6-12 BiamoBinp B miJIoMy MpaBuUIIbHA, aJi€ MICTUTh CYTTEBI HETOYHOCTI 200
BIJITIOB1JIb CYTTEBO HETIOBHA.
1-5 BianoBiab MiCTUTh CyTTEBI IOMUJIKH.
0 BianoBiab Ha NUTaHHS BiACYTHS.

[TouaTkoBUI peUTHHT abITypi€HTA 32 €K3aMEH PO3PAXOBYETHCS BUXOISUH 13
100-6anpHoi mkamu: 30+30+40=100 Gauis.

[Ipu BU3HAUEHHI 3arajlbHOrO PEUTHUHTY BCTYNHHMKA MOYATKOBHM PEHTHHT 32
eK3aMeH mnepepaxoByeTbes y 200-0anbHy mikany 3a Tadin. 3.
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wxana

Tatnmus sianosianocTi ouivok PCO (60... 100 6anis)
outnkam 200-0ansroi wkanm (100...200 Ganis)

wKana

wkana |

wKana

wxana

wKana

| wkana

Tabmuus 3

wkana |
_ PCO 100...200' PCO 100...200 | PCO 100...200 PCO 100...200‘
60 100 70 140 80 160 | | 90 180 |
61 105 71 | 142 81 162 | | 91 182 |
62 110 || 72 | 144 82 164 . 92 184 |
63 115 73 146 83 166 | | 93 186
64 120 74 | 148 | | 84 168 | | 94 188 |
65 125 75 | 150 | 85 170 || 95 190 |
66 128 || 76 | 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 |

Bcerynne BunpoOyBaHHS TPOBOAATH JIUIIE 3a 3aTBEP/KCHUM KOMILICKTOM
eK3aMeHalllliHuX OLIETIB.
BUNPOOYBaHHSI 3a €K3aMCHAIIMHUM OlJIETOM aTeCTYEThCS K He3aJ0BlIbHA

BIIIIOB1/Ib.

BiI[MOBa CTyACHTA BiI[ HaIllUCaHHA  BCTYIIHOI'O

11 yac BCTYNHOTO BUIIPOOYBAHHSI JO3BOJIIETHCS. KOPUCTYBATHUCS PyUKOIO Ta
JUCTaMHU BCTyMHOTO BUNpOOyBaHHsA. [lpu BusiBneHHI (GakTy BUKOPHCTAHHS
HEJI03BOJICHMX MarepiaiiB eK3aMeHallliiHa KOMICIi Ma€ MpaBO MPUIUHUTH

BUNPOOYBAHHS 1 BACTABUTU HE3a/I0OBLIIbHY OLIIHKY.

[lepeckmaganus (paxoBOTro BCTYITHOTO BUMPOOYBaHHS HE 103BOJISIETHCA.
BeTynHUK MOKe MOJATH anessiliio MmoA0 pe3ynbTaTry (axoBOro BCTYIHOIO
BUNPOOYBAHHS JIULIE B ICHb OTOJIOIIEHHS! pE3YyJIbTaTiB LIbOI'O BUIPOOYBaHHS.

20



5. Ilpukian ek3ameHaliifHOTO OijieTy

HarionaneHuil TeXHIYHUNA YHIBEPCUTET YKpaiHH
«KuiBchkuii moniTexHiuHuM 1HCTUTYT iMeHl [ropst CikopchbKoro»

OcCBITHI# CTYIIHB — JOKTOP (inocodii
CrenianbHicTh 121 [HXeHepist MpOrpaMHOTo 3a0e3MeYeHHS

EK3AMEHAIIMHUI BUIET Ne

L

JliarpamMu KOMIIOHEHTIB Ta iX BUKOPUCTaHHS.

2. BinHomieHHs MK Kjacamu (y3arajlbHEHHS, 3aJI€KHICTh, acoIliallis, arperaris,
KOMITO3HIIis1) Ta X BUsiBiIeHHs. [IpoekTyBaHHA KJ1aciB, BIIHOIIEHb MK KJIACAMH.
[TakeTyBaHHS KJ1ac.

3. OcHoBHi 3agadi npotokony [P. dopmar 3aroioBKy Ta XapakTepHCTHKA IOJIB,

o BUpimyroTh 3agaui. [P. [Ipunuunu mapmpyTtuzanii [P-nakeriB y ckiageHii

Mepex1, CTPYKTypa TabJIUIlb MapIIPYTU3allil Ta KOMAaH/IA 33/1aBaHHS CTATUYHOTO

MapuIpyTy 10 MEPEKX.

3aTBEPIKEHO
["apaHT OCBITHBOT IPOTPAMHU E€prenis CYJIEMA
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PO3POBHUKHU ITPOI'PAMMU:

CyJsema €Brenisi CtaniciiaBiBHa — rapaHT OCBITHBOI IPOTPaMH, 3aBiTyBad
Kadeapu MporpaMHOro 3a0e3MeueHHsT KOMIT FOTEPHUX CUCTEM, TIOKTOP TEXHIYHUX
HayK, JIOIIEHT

I'aBpuiko €Bren BosogumupoBu4 — mpodecop kadeapu iHxeHepil
IPOrpaMHOTO 3a0€3MeUeHHs B EHEPTeTHIIi, TOKTOP TEXHIYHUX HayK, podecop

Kaumenko Ipuna AnaroJaiiBna — npodecop kadenpu o64nCIOBaIbLHOT
TEXHIKH, JOKTOp TEXHIYHUX HayK, Mpodecop

HoBorapcekuii Anarouaiii MuxaiijioBuu — npodecop kadeapu
OOYHUCITIOBATILHOT TEXHIKH, IOKTOP TEXHIYHUX HAYK, Ipodecop

Omnaii MukoJsia BosioguMupoBuY — JOLIEHT KadeapH MPOrpaMHOTO
3a0€3MeUYeHHs] KOMII IOTEPHUX CUCTEM, KaHIUJAT TEXHIYHUX HAYK, TOLUEHT

Cripenko Cepriii I'puropoBu4 — 3aBijyBau kadepu 00UNCIIOBAIBLHOI TEXHIKH,
JOKTOP TEXHIYHUX HAYK, Ipodecop

Crenenko Inna BsauecaaBiBHa — nipodecop kadeapu iHhopmaTuku Ta
MPOrpamMHoOi 1HXKEHepii, JOKTOP TEXHIYHUX HaYK, mpodecop

22



