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1. 3araabHi BizomMmocTi

s Ilporpama mpu3HaueHa i BCTYNHHUKIB Ha HaBYaHHA N7 3100yTTsS
cTyneHsi JokTopa d¢umocodii 3a cnemanpHicTiO F2 [HXeHepis nporpamHOro
3abe3neueHHs iHGopmalii (ocBiTHI mporpama «lHXXEHepis MOpOorpaMHOIO
3a0€3IeUeHHS).

Metoto Ilporpamu € HagaHHS BCTymHHMKaM iH(opmamii IIOAO0 3MICTY
HABYAJILHOTO MaTepiany, MepeBipKa 3HaHb 3 SIKOTO B1AOYBa€eThCs Mija yac (haxoBOro
BCTYITHOTO BUIIPOOYBaHHS /JIs1 BCTYITY Ha HaBYAHHS JUIsI 3100y TTA CTYMEHS JOKTOpa
dbinocodii 3a cnemnianbHicTIO F2 [HXEeHepis nporpamMHoro 3abe3nedeHHs (OCBITHS
nporpama «lHxeHepist mporpaMHOro 3a0e3MeueHHsD).

daxoBe BCTymHE BHUNPOOYBaHHS ISl BCTYNy Ha HaBUYaHHS IS 3400YTTS
cTyneHsi jgoktopa ¢urocodii 3a cnemianpHicTIO F2 IHXEHepiss MporpamMHOro
3a0e3neueHHs (OCBITHS mporpama «lH)KeHepiss NpOorpaMHOro 3a0e3MeUeHHsD))
MPOBOAUTECA Y (opMi IMHUCHMOBOTO icnuTy. Ex3amMeHamiiiHuii Ou1eT MICTUTH 3
MUTaHHS.

3MICT HAaBYAJIBHOIO MaTepially, IepeBipKa 3HaHb 3 AKOTO BIIOYBAETHCS Mif
yac (paxoBOro BCTYITHOTO BUNPOOYBaHHS, HaBedeHUU y po3aim 2 «Ilutanns, mo
BUHOCUTBHCA Ha BCTyITHE BUIIPOOyBaHHs» 1€l [Iporpamu.

JIist TiATOTOBKM 110 BUMNPOOYBaHHS PEKOMEHJIOBAHO BHKOPHUCTOBYBATU
HaBYaAJIBHY JITEpATypy, HaBeACHY y po3aiil 3 «HaByaibHO-METOIUYHI MaTEpiainy.

TpuBanicts BUnpoOyBanHs — 90 XBWIKH (17151 BIANOBI1 HA KOXKHE 3 3 TUTaHb
HajaeTbes no 30 xBuwiKH). [Hpopmarlis 040 METOIMKHU OLIIHIOBAaHHS HaBEJIEHA Y
po3aini 4 «PeitftunroBa cucrtema oriHioBaHHs». [Ipukian OuleTy HaBeleHO Yy
po3aini 5 «IIpuknan ek3aMmeHaiiHoro O1IeTy».



2. Temu, siki BUHOCATHCS HA BCTYIIHE BUNIPOOYBaHHS
1. Mamemamuyni ocHosu iHdcenepii nPOZPAMHO20 3a0e3neUeHH

Martematnuni ocHOBU Kpunrtorpadii. Tumnu HE3BOPOTHHUX MEPETBOPEHB, iX
MOPIBHSJIbHA XapaKTEPUCTUKAa Ta BUKOPHUCTAHHS B aJITOPUTMAaX 3aXUCTY
iHpopmarii.  BukopucranHs  OyJeBUX  IEPETBOPEHb  JUIA  3ajay
KpunrorpagiyHoro 3axucTty iHdopmalii. KpunrorpadiuyHi BIacTHBOCTI
OyJeBUX NEPETBOPEHb.

. AITOpUTMH TOTOKOBOTO IHU(PYBaHHS JaHWX. [WUIUW TeHEpaTopiB
NICEBJIOBUMIAIKOBUX JBIMKOBHX IMOCHIIOBHOCTEH. MeTOM OILIHKHU iX SKOCTI.
Meroau 310My 3aXUCTY 3 BAKOPUCTAHHIM MOTOKOBOTO UG PYBaHHS.

Kpunirorpadiuni anroputmu  cumeTpuyHoro mudpyBaHas. CTpyKTypu
QITOPUTMIB cUMeTpuyHOro mudpyBanHs. HudepeHuiiuuil ta JTHIAHUN
KPHUIITOAHAITI3.

Xelw-aIropuTMd 1 iX BUKOPHUCTAHHS I KPUOTOTpaQiyHOro 3aXHUCTY
IUTICHOCTI Ta aBTEHTUYHOCTI €JIEKTPOHHMUX JOKYMEHTIB. CTPYKTypH Xell-
ITOPUTMIB Ta METOIH 1X 3JI0MY.

MexaHi3Mu KpuntorpadiuHoro 3aXucTy Ha OCHOBI TEOpii yucen. AJTOpUT™M
RSA. T'enepamis ximtouiB anroputMmy. MeTtonu 3710My KpuntorpadiuHoro
3aXMCTy 3 BHUKOPHUCTAHHSIM aHaJi3y JUHAMIKA TapaMeTpiB TEXHIYHOI
peanizari.

Meroau opraizaiii OOYMCIEHHS MOIYJSIPHOTO EKCIOHEHLIIOBAHHSA MPHU
peanizaiiii KpuntorpagiyHUX aIrOPUTMIB 3 BIIKPUTUM KITFOUeM. TeXHOJOTis
MoHnTromepi Ta BUKOPUCTAaHHS TiepenoouncieHb. OOUUCICHHST MOMYIISIPHOI
€KCIIOHEHTH 3 3aXUCTOM BiJl aHATI3y TUHAMIKU CIIOKMBAHHS TTOTYKHOCTI.

. Hudposuit mignuc. Anropurmu Horo GopMyBaHHs Ta MepeBipKu. MeTtoau
iapoOKu U(PPOBOTO MIAMUCY.

. Meroaqu Ta kpunrtorpadiudHi MexaHi3Mu iAeHTU(IKaIIl BiIJaJEHUX
KOpUCTyBauiB. ATaku Ha cucteMu iaeHTHdikamii. KoHuenmis HyJIbOBHX
3HaHb MpU 1AeHTUGIKAIT BIIJAJICHUX KOPHCTYBaudiB Ta KpunTorpadiydHi
ANTOPUTMH i peaizaiii.

[aTeprionsmiss 1 HaOmwKeHHs (QYHKIINA. [HTEpHONSIIHHUN  TOJIHOM
Jlarpanxa.

10.be3nepepBHi BunaakoBi BenuurHU. DyHKINIS TIIBHOCTI WMOBIPHOCTI Ta 1l
BJIACTUBOCTI. IMOBIpHICTh BIIyu€HHS Ha 3aJlaHUN B1JIPi30K.

11.duckpeTrHi BUNaaAKoBl BeluyuHU. Pan po3noaury auckpetHoi CB. ®yHkiis
po3noauly, ii BiactuBocTi 1 rpadik. VMOBIpHICTh monajgaHHs  Ha
HaIliBIHTEPBAJL.



12.Hopmanbuuii posnonui. Kpusa I'ayca. ®yHKIS po3noAily HOPMaIbHOTO
3aKoHy. [IpaBuiO «TpbhOX CIrmy».

13.DyHKINS AEKITBKOX BHUMAJAKOBUX BelIWYMH. Po3moain cymum 1 J00yTKy
HE3ICKHUX BHUMAJAKOBUX BEIWYWH. UMCIIOBI XapaKTEPUCTHKU BUTIAIKOBUX
BEJIMYMH: MAaTEMaTUYHE CIIO[iBaHHS, TUCTIEPCIs.

14.3aranbHi  TMOJOKEHHS Ta OCHOBHI TIOHSATTS JOCHTIDKEHHS OTIEpaIliii.
Knacudikamiss excrpemanpbHux 3agad. OCHOBHI eTamy O3B’ SI3aHHSA
eKCTpeMaIbHUX 3a71a4

15. TpanciopTHi 3adadi JiHIMHOrO mnporpamyBaHHs. [locTaHoBKa, OCHOBHI
BJIACTUBOCTI TPAHCIOPTHOI 3a7adi Ta METOIW 3HAXOKECHHS MOYaTKOBOTO
0a3rCHOTO PO3B’sI3Ky. MeTo1 MOTEHITiaiB Ta YTOPCHKUN METO/I.

16.Heniniline nporpamyBaHHs. J[BOIiCTICTh B 3ajauax ONTUMI3AIlli Ta METOIU
3HaXO/)KEHHSI yMOBHHX ekcTpemMywmiB. KBagparuune mnporpaMmyBaHHS.
['eometpuuHe Ta IPOOOBO-IIiHIMHE MPOTPaMyBaHHS.

17.YucenpHi MeTONM HEMHINHOT onTuMizalli. ['pagleHTHI METOIU Ta METOIU
3MiHHOI MeTpuku. Meton mpoekuii rpagieHTa Po3eHa, MeToa 3BeEHOTO
rpajiienTa ta Metoj mrpadguux GyHkiii. MiHimizaiis HermaaKkux GyHKITIN.

18. lunamiune  mporpamyBanHs. OcHOBHa  i7ess Ta  OCOOJMBOCTI
OOYHUCITIOBAILHOTO METOJAY AWMHAMIYHOrO MporpamyBaHHs. JluHamiuHe
MporpaMyBaHHsl JJi1 3ajad 3 JEKUIbKOMa OOMEXKEHHSIMU Ta 3MIHHUMH.
JluHam14yH1 3a7a4l yNpaBJIiHHA 3allacaMH Ta JUHAMIYHE MMPOTrpaMyBaHHs s
MapKOBCHKHUX TMPOIIECIB.

19.Cuctemu macoBoro oOciayroByBaHHs. OCHOBHI TMOHSTTS TEOpii MacOBOTO
oOciyroByBaHHs. Mojeni HapoJKeHHsI 1 3aru0esi Ta 3arajbHa MOJEIb
CUCTEMH MaCOBOT'0 OOCIYTrOBYBaHHS

20.MeToau ontumizailii B 3a1a4ax BEJIMKOT BUMIPHOCTI. MeTOIU IEKOMMO3UIIIi.
Hexommnosuiist Kopnai-Jlinraka.

21.EnemenTtu Teopii irop. OCHOBHI MOHATTS Ta BU3HAYEHHSA B 00JacTi TeOpii
irop. Ilo3umiitai irpu. Teopema mpo wiHiMakc JIkx. ¢on HelimaHa.
3acTtocyBaHHs JIHIHHOTO MPOrpaMyBaHHs JIJIsl PO3B’°SI3KIB MATPUYHUX 1TOP.

2. Anzopummiuni 0CHOBU IHIHCEHEPII NPOZPAMHO20 3aDe3neueH A

1. YacTtkoBo pekypcuBHi (pyHKIii. PexypcuBHi npenukaTtu. [IpuMiTUBHO
peKypCcuBHI (PyHKIIII.

2. MapxkoBcrki mijctanoBku. Hopmanbhi anroputmu Mapkosa. HopmanbsHo
oOuucIroBaHi (PYHKIIT 1 TPUHIIUT MiACTaHOBKU MapkoBa.

3. IlocranoBka 3aBnanHs kiacrtepusauii. @yHkuii Biacrani. Kpurepii sikocti
kjacrepusaiii. Anroputm K-cepeanix Ta Moaudikarii.



4. ANTOPUTMH MOIIYKY HAWKOPOTIIOTO NUIAXY. 3a/1a4a Mpo HaHKOPOTIII
IUISAXH 3 0HOTOo BXoy. [Tomyk aepeBa HalKOPOTIIOTO IIISXY. AITOPUTM
JiKcTpu.

5. 3agada npo HAMKOPOTII HIISXH JIJIs BCIX nap. JluHamiuHe nmporpaMyBaHHs
JUISL 3HAXOKEHHSI HAUKOPOTIIOro nuisixy. Anropurm @noiaa-Bopenia.
Anroput™m J[>KOHCOHA.

6. @opmainizallisi MOCTAaHOBKHM 3adadl B mpocTopi cTaniB. CTpaTerii ciimoro
nomyky. Itepamiit He mormuoienHs. OcoOIMBOCTI, IEPEeBary 1 HEMOIIKA ITHX
CTpaTeriu.

7. Ilpukinagu cemantuyHux Mmepex. Kouuernis. OCHOBHI HMOHSTTS, TEPMIHH,
nepeBaru 1 Heoaiku gppeitmoBoi Mmozeni. [Ipuknan dpperiMoBoi Moieri.

8. Jloriu"e mporpamyBanHs. dakTu, nMpaBuiia Ta MUTAaHHA. Teopis JOTIYHOTO
porpamMyBaHHS.

9. InTyiTMBHE BU3HAUEHHSA QJITOPUTMY, BHPIIIYBaHICTh, OOYHMCIIIOBAHICTD,
nepepaxoBHicTh. CriocoOU MOJJaHHS AITOPUTMIB.

10.CyTHICTB Ta OCOOIMBOCTI OLIIHIOBAHHS CKJIAJHOCTI alropuTMiB. TeopeTnyHi
OCHOBH. Buay OIIHOK CKJIaIHOCTI.

11.®opmyBaHHS 3HaHb HA OCHOBI MAIIIMHHOTO HaBYaHHS. [HlyKTHBHE HAaBYaHHSI.
JlepeBa pillieHb.

12. lunamiyHe TporpaMyBaHHs. 3arajbHa cXeéMa. YMOBH 3aCTOCYBAaHHS.
Peanizanisi cxemu JIUHAMIYHOTO MpPOrpamMyBaHHS JJIsd 3aJa4 MHOXKCHHS
MaTpullb

13.Kani6u1 anroputmu. 3arajibHa cxema. YMOBHU 3aCTOCYyBaHHS. TeopeTudHi
OCHOBHM >kaJi0HuX anroput™iB. JKamiOHI adroOpuTMH i 3a1ad mpo BHOIp
3as1BOK 1 pO3KJIaja, moOy 108U KoAiB XadMeHa,

14.AnroputMu  mapaneiabHUX oOuMciieHb. Mojeni mnapanelbHUX MaIlKH.
EdexTuBHa napanensna o0poOka mpedikcis.

15.Mepexi 1 mpoOiieMa BU3HAUYECHHS KICTSIKOBOTO JiepeBa MiHIMAaJIbHOI Baru.
Anroputm PRIM. Peanizairis 1 aHaui3 CKIaHOCTI aITOPUTMY.

16.AnroputmMu copTyBaHHd 1 mnowyky naHux. Kiacudikamis. IlepeBaru 1
Heponiku. Knacuuni («OynpOamikay, BctaBkamu, Illema tomio) i1 cywacHi
QIITOPUTMHU COPTYBaHHSI.

17.Anroputmu nomryky miapsakiB. Anroputmu Pa6ina-Kapmna, KayTta-Mopica-
[Ipara, Boepa-Mypa. AnroputmMu NOLIyKy MIAPSAIKIB HA OCHOBI CKIHYEHHX
aBTOMATIB.

18.bazoBi cTpykTypu aanux. MacuBu. 3B’si3aHi ciucku. CIUCKU CYMIKHOCTI.
Creku, uepru. JIBiiikoBI JepeBa MoOIIyKy. BumagkoBi ABIWKOBI JepeBa
MOIIYKY.

19.P03BUTOK YSBJI€Hb NPO CTPYKTYpPH [laHHUX. 3arajbHa XapaKTEpHUCTHUKA
xenryBaHHs. Xeni-GyHkIi. Binkpurta agpecaris. Opranizaiiis mepernoBHEHHS
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JAHIIO)KKaMU. YepBOHO-YOpHI JiepeBa: BU3HAUEHHA;, OIepalii; OLIHKY;
3acTocyBaHHs. b-nepeBa: BU3HaU€HHS; oniepallii; OllIHKK; 3aCTOCYBaHHS.

20.YTouHEHHS IHTYiTUBHOIO BH3HAUEHHS aIrOpUTMy 3a T IOPUHTOM.
Po3p’si3yBani 1 He po3B’s3yBaHl MNpPEAUKATH, OOYMCIIOBAIbHI 1 HE
obuuncmoBanbHI PyHkii. Teopema Uepua.

21.PexypcuBHi ¢pyHKIii. BusHaueHHs 1 B1aCTUBOCTI MPUMITUBHO-PEKYPCUBHUX,
YaCTKOBO-PEKYPCHUBHUX 1 3araJIbHO-PEKYPCUBHUX (PYHKITIH.

22 PexkypcuBHa OOUYMCIIOBaHICTh. PexypcuBHA BUPINIYyBaHICTb, MPUMITHUBHO-
PEKYpPCHBHI MHOXHHH, PEKYpPCUBHI MHOXXHWHH, YacTKOBO-PEKYpPCHUBHI
MHOXHHU. BIacTUBOCTI peKypCUBHUX 1 IPUMITUBHO-PEKYPCUBHIX MHOKHH.
PekypcuBHO-TIepepaxoBHI MHOKHHHU.

23.Teopis ckinagHocTi. [Tpobaemu 1 kogyBaHHs, 00YUCITIOBAIbHA MOJIEb KIIACH
P, NP. Ba3oBi moHsATTA TeOpii 3BITHOCTI, CiBBigHOIIEHHS Ki1aciB P, NP 1 NP-
MOBHUX MPOoOJIeM, 3B1JIHICTh, TeopeMa Kyka. Enementu teopii NP-nnoBHOTH.
[IpoGnemu 3-BUKOHYBaHICTh, «TPUBHMIPHE CIOJYUYEHHS», «BEPIIMHHE
NOKpUTTA», «Kiikay, po30utTs, «I'aMUTbTOHIB LUK, 1€papxis NP-noBHUX
npobiem. Meronu noseneHHs NP-noBHOTH. 3aranbHa XapaKTepUCTUKA
npuiiomiB n1oBeeHHS NP-OBHOTH, 3By KEHHS MPOOJIEMHU, JTOKAJIbHA 3aMiHa,
noOyz0Ba KOMIIOHEHTIB, AHami3 mianpobseM. [IpoGiemu 3 unciIoBUMU
napameTpamu i cuiibHa NP-roBHOTA.

24 CkiHUYCHI aBTOMATH, iX aHaJl3 1 CHHTE3. ABTOMATH 3 Mara3uHHOIO I1aM’ ATTIO.
Marmunu T ropusra 1 TiHIHHO-00MeXeH1 aBTOMaTH. ABTOMATH 1 TPAMaTHKH.

3. Apximexkmypa npozpammnozo 3abe3neueHus

1. OcHOBHI MOHATTA MPOrpaMHOi 1HX)eHepii. OCHOBHI €Tanu KUTTEBOTO ITUKITY
IporpaMHUX cucTeM. Bapiantu (Mojelni) XUTTEBOTO ILMKITY. 3arajbHa
XapaKTEPUCTUKA  €TaMMB JKATTEBOTO IHKJIY TPOTPAMHHUX  CHCTEM.
XapakTepucTuka MOJCNICH >KUTTEBOTO IHMKIY MPOTPAMHOTO TMPOAYKTY:
KacKkajJHa, ClipajbHa, 1TepaTUBHA, 1HKPEMEHTHa (momiarona), ¢hopmalibHa,
ITBUJIKOTO NPOTOTUITYBAHHS. IX MepeBaru, HeJOMKU Ta BUKOPUCTAHHS.

2. BusnaueHHs Ta 3ajayl aHali3y BHMOI JI0 NPOrpaMHOr0 3a0e3MedeHHS.
Bumoru no mpoaykry Ta mpouecy. DyHKIIOHAIbHI Ta HE(YHKI[IOHAJIbHI
BUMOTU. BUMOTH 3 KUJIBKICHOIO OIliHKO. CUCTEMHI Ta MPOTrpaMHi BUMOTH.
Moneni npouecy BU3HAUEHHS. BUMOT JI0 MPOTPAMHOT0 3a0e3nedeHHs. Tumu
YYaCHHUKIB Tpoliecy Ta iX poib. Jlkepena BUMOT Ta TEXHIKHM OTPUMAaHHS
BHMOT.

3. CTpykTypa Ta apXiTeKTypa IpOTPaMHOr0 3a0e3NeueHHs. ApXITeKTYpHI
TOYKH 30py Ta IPEICTaBIICHHA. XapaKTEPHUCTHKA apXiTeKTyp MPOrpaMHUX
npoaykTiB. [loHSATTS 1m1a0NOHIB TMPOEKTYBaHHS, (GPEUMBOpPKHU. 3araliibHi
KOHIIETIIII{ MPOEKTYBaHHS MPOrpaMHOTo 3a0e3neueHHs. Konrenrii Ta mporec



MPOEKTYBAaHHS MPOTPAMHOTO 3a0e3MNeueHHs. 3arajabHl TPUHIUIN (TEXHIKH)
POEKTYBAHHS.

4. OyHAaMeHTalbHI THUTAHHSA Ta MPOOJIEMH NPOEKTYBAHHS MPOTPAMHOTO
3abe3neueHHs. [lapanenizm Ta edexTrBHA 00poOKa MPOrpPaMHUX MPOLECIB.
Kontponbs Ta 06pob6ka momiii. Po3nonin komnonenTiB. O6poOka moxXubok Ta
BUKIIIOUHUX CUTyaliil. Bzaemomis cucteMu 3 KOprCTyBayaMu Ta 30epe:KeHHs
TaHUX.

5. MopaentoBaHHs y mporpaMHii iHxeHepii. OCHOBHI MPUHIUIM MOJICTIOBAHHS
nporpaMHux cucreM. BizyanbHe MopemtoBaHHd Ta CASE-TEXHOJOTII.
VYHidikoBana MoBa MojientoBanHs UML.

6. [lpusznauennss UML. Buau niarpam UML. [liarpamu cTpyKTypH Ta Jgiarpamu
noBeninku. CrpomeHna crpateriss BukopuctaHHa UML-npiarpam  mpu
MOJIETTIOBaHH1 IMTPOTPAMHOTO 3a0€3MEeYEHHS.

7. Hiarpamu mpeueneHTiB Ta iX BHKOPUCTaHHA. MonentoBaHHS KOHTEKCTY Ta
BUMOT 10 TporpamHoi cuctemu. IlpeneaeHtn Ta notoku mnoxid. Onucu
noTokiB mnofid. IloToku mnomil Ta cueHapli SK TUNA W EK3EMIUISIPH.
Cnenudikairisi npeneseHTiB. BuUKopucTanHs cleHapiiB mpu IIaHyBaHHI
Bepciit. 3B'SI3KM MK aKTOpaMHu Ta npeueaeHTaMmu. OpraHizaiis mperneaeHTiB
(BIZHOILIEHHS 3aJIe)KHOCTI, BKJIOYEHHS Ta pO3IIMPEHH:S). BimHomeHHs
y3arajbHEHHS AJI IPEUEACHTIB Ta aKTOPIB.

8. Peamizaiisi mpeneAeHTIB Ta BUKOPUCTAHHS Jiarpam IOCJiI0BHOCTEH.
[TobymoBa miarpam mociigoBHOCTI. JIBoeTamHe po3poOJiieHHs giarpam
MocJiIoBHOCTEH. J{iarpamu ciiBpoOITHULITBA.

9. VaromxenicTh (UiIiCHICTE) Monened. Businenns knaciB. Kiacu ertamy
anamizy: mnpukopgaoHHi (boundary) abo iHTepdelcHI Kiacu; Kiacu-
cyTtHocTi(entity); ympainsroui (control) kmacu (kimacu-menemxepu). Kmacu
eTamy MPOEKTYBaHHS.

10.Bignomenns wmix kiacamu  (y3arajdbHEHHsS, 3aJIeKHICTh, acoIliallis,
arperaiiisi, KOMIIO3UIIlisl) Ta X BUsBIeHHs. [[poekTyBaHHs Ki1aciB, BIJHOIICHb
MK Kjacamu. [lakeTyBaHHs KJ1aciB.

11.Knacudikamiss maTepHiB: TMOPOKYIOUl matepHd (MATEPHH MPOIECY
CTBOPEHHSI 00'€KTIB); CTPYKTypHI marepHu (110 TIPYHTYIOTbCS HA
KOMITO3ULISIX — CTPYKTYPHHX 00'€THaHHAX OO'€KTIB YM KJACIB); MAaTEPHU
NOBEAIHKHU (110 XapaKTepU3yIOThCS B3aEMO/IIEI0 00'€EKTIB MK CO0010).

12.YcnankyBanns Ta kommno3utiii. [IpocTip marepHiB npoektyBanHs. [Ipukmanu
natepHiB. Kogorenepartist (IHKSHIPIHT) Ta pEIHKEHIPIHT.

13.Ctparterii Ta METOJIU MPOEKTYBAaHHS MPOTPAMHOr0 3a0e3MeueHHs. 3araljibHi
ctparerii. DOyHKIIOHATILHO-OPIEHTOBAHE Ta CTPYKTYpPHE NPOEKTYBAHHS.
O0'exTHO-OplEHTOBaHE MPOEKTYBaHHA. [Ipo€KTyBaHHS HA OCHOBI CTPYKTYpP
nanux. KoMnoHeHTHe MPOEKTyBaHHS.



14.bynoBa mporpamu MOpH BHUKOPUCTaHHI MPOIEAYPHOTO (IMIIEPATHUBHOIO)
nporpamyBaHHs. [IpoGmemMu, 110 BHHHUKAIOTh TPU  BHUKOPUCTAHHI
IPOLEAYPHOIO MPOrpaMyBaHHs Ta iX BUPILIEHHS BUKOPUCTAHHSAM 00’ €KTHO-
OpIEHTOBAHOT'O IPOTPaMyBaHHsL.

15.XapakTepucTika CTPYKTYPHOTO MPOrpaMyBaHHS SIK METOJOJIOTiI pO3poOKU
nporpaMHOro 3abesnedyeHHa. ba3oBi koHCTpykiii mnporpamu. [loHSTTS
nignporpamu (mpoueaypu abo gynkuii). Meroa po3poOku nporpamu. Meta
Ta MPUHLIUIN MOAYJIBHOTO MPOTPaMyBaHHSI.

16.Metononorii po3pobiieHHs nporpamMHoro 3abesneueHHs Microsoft Solution
Framework, Rational Unified Process, Extreme Programming. 3acobu
PO3po0KH, 10 0a3yIOThCS HA HHUX.

17.Meta Ta 3amayi CympoBOAYy mporpamHoOro 3a0esmnedeHHs. EBodrorris
MporpaMHOro 3a0e3neueHHs Ta nmoTpedba y iHoro cympoBoai. Kareropii Ta
KJIFOUOBI MTUTAHHS CyHPOBOY MPOTrPaMHOTO 3a0€3MeUeHHS.

18 Mera Ta 3ajmayi  yHOpaBIIHHS OPOTPAaMHUMHU  MPOEKTaMU.  AHAII3
3IMCHEHHOCTI MPOrPaMHOIO MPOEKTY: TEXHIYHI, omneparliiiii, (piHaHCOBI Ta
couianpH1 acnektd. [Ipoluec OLIHKM Ta MEperjsay BUMOT JO IPOrpaMHOro
3a0e3neyeHHs.  [lmaHyBaHHS ~ NPOrpamMHOrO  MPOEKTY.  YIIPaBIIHHS
BUKOHAHHSM IPOTPAMHOTO MPOEKTY.

19.I1oHATTA SKOCTI MPOTrpaMHOT0 3a0e3MeUeHHsA. XapaKTepUCTHKa OCHOBHHUX
KpUTEPIiB AKOCTI MPOrpaMHOro mpoAykTy. OCHOBHI NPUHIMOMN Ta 3ajaadl
KEepyBaHHS SKICTIO MPOTPAMHOTO 3a0e3MedyeHHs. XapakTepucThka IeheKTiB
Ta METOJIU YIIPABIIHHS SIKICTIO IPOTPAMHOTO 3a0€3MEUECHHSI.

20.AHali3 gKOCTI Ta OIIHIOBaHHS MPOTPaAMHOTO MpoekTyBaHHS. [lokazHuku
SIKOCT1I PO3POOKM TPOrpaMHOro 3a0e3leueHHs. AHali3 SKOCTI Ta TEXHIKU
OLIIHIOBaHHS. BUMipu B IpO€KTYBaHHI MPOrPaMHOTO 3a0€3MEeUEHHS.

21.OCHOBHI NPUHUUIIM  KOHCTPYIOBaHHS MPOrPaMHOrO  3a0€3MEeUEHHS:
MiHIMI3allis CKJIaJIHOCTI, OUIKYBaHHS 3MIH, KOHCTPYIOBaHHS 3 MOXJIUBICTIO
NEePEeBIPKU, CTAHAAPTH KOHCTPYIOBAHHS.

22.3araibHi ~ TNPUHIWANKA  KEPYBaHHS  KOHCTPYIOBAaHHSIM  MPOTPAMHOIO
3abe3neuenns. [lmanyBaHHs Ta  BUMIDIOBAaHHS B  KOHCTPYIOBaHHI
mporpaMHOro  3a0esneueHHs. MOBU KOHCTPYIOBaHHS Ta TMPOTPaMHE
KonayBaHHS. TecTyBaHHS Ta SKICTh KOHCTPYIOBaHHS. 3arajibHi acTeKTH
MTOBTOPHOTO BUKOPUCTAHHS.

23.IHcTpyMeHTH TIPOTPaMHOI 1HXKEHEpIi: THCTPYMEHTH JIJIs1 pOOOTH 3 BUMOTAMH,
IHCTpYMEHTH  JJI1  NPOEKTYBAHHSA, 1HCTPYMEHTH  KOHCTPYIOBaHHS,
IHCTpYMEHTH  TECTYBaHHsl, 1HCTPYMEHTH CYNPOBOJY, I1HCTPYMEHTH
KOH(DIrypaiiitHOro KepyBaHHs Ta KEPYBAHHS 1HXKEHEPHOIO A1SUIBHICTIO.

24.Metoau niporpamHoi iHxeHepii. EBpuctuuni metogu. @opmanbHi METOJIH.
Metonu npoTOTUITYBaHHS.



25.Texnomoris HTMLS5 Web Components mnpuyuHd i1 BHUHUKHEHHS.
IToctaHoBKa 3aBIaHb 1 CMOCOOM X BUPIMICHHS 3a JOMOMOTOK TEXHOJIOTIT
HTMLS Web Components.

26.I1po6nema KOH(IIKTIB CTHIIIB MiJ Yac po3poOKH 1HTepency KopucTyBada y
MepekeBOMY nporpamyBanHi. Bukopuctanus Shadow DOM nanis BupimeHHs
1i€i mpoOaemMu.

27.Cenextopu CSS mnsa crpomieHHst odopmiieHHS TpadiyHUX E€JIEMEHTIB.
Crnioco6u 06’eqnanns JavaScript, HTML u CSS xoay y oivH JOKyMEHT.

28.CydacHi TeXHOJOTIl Il pO3poOKHM BeO-MOAAaTKIB, IO MOOYIOBaHI Ha
texHoJorii (rmarepny) MVC. IlpuBectu mpuKiIaj akTyalbHOI TEXHOJIOTII,
MOKa3aTH Ha TMPUKIAAl apXITEKTypH, MOBH 110 BHUKOPUCTOBYIOTHCA.
Peanizaris mapuipytusaiiii, 30BHIIIHBOTO BUTJISY, MOJIEN] 1 KOHTpOJIEpa.

29.TectyBanHs mporpaMHoro 3abesrneueHHs. @yHaaMeHTalbHI MOJOKEHHS PO
tectyBanHs [I3. TepmiHosoriss Ta KJIIOYOBI TIMTAHHS TECTYBaHHS
nporpaMHoro 3abe3nedyeHHs. 3B'A30K TECTYBaHHS 3 IHIIMMU BUJAMU
JUSUTBHOCTI TIPOLIeCy PO3pOOJICHHS TporpamMHoro 3a0esmneueHHsa. Mera Ta
P1BHI TECTYBaHHS.

30.TexHiku TeCcTyBaHHS Ta iX KOMO1Hawisl. Bumip pe3ynbrariB TecTyBaHHs. PiBHI
tectyBanHa (SWEBOK. Guide V3.0). TecrtyBaHHi HpOrpamMHOro
3a0be3neueHHs. Texuiku tectyBanHs [13. TectyBanHs mporpaMHOro
3abe3neuenns. Ouinka piBHsA TectyBanHs [13 (SWEBOK. Guide V3.0).
[HCTpyMeHTanbHI 3aco0M ISl TECTYBAaHHsS NPOrPAMHOrO 3a0e3MEeUYEHHS.
IIpouec tecryBanua (SWEBOK. Guide V3.0).

4. Moeu ma mexnonozii npozpamyeans

1. Crpyktypa mporpaMm Ha moBax mporpamyBaHHsi Python, C/C++, Java.
[Ipocti Ta ckiazeHi onepaTopu, MNPUKIAIA BUKOPUCTaHHS OIEpaTopiB.
[ToHATTS KOHCTAaHTM Ta 3MIHHOI B MOBax MPOTPaMyBaHHS, MPUHIUIU
BHUJIUICHHS ITaM’ ST JIJIS1 PO3MIIIICHHS KOHCTAHT Ta 3MiHHHUX. OTOJIOIICHHS Ta
1HIIIaTi3aIisl KOHCTAHT 1 3MIHHUX y TMporpamax Ha MOBax MpOrpaMyBaHHS
Python, C/C++ ab6o Java. IIpocti Tunu nanux. Po3milieHHsT TaHUX Pi3HUX
THUIIIB B oniepaTuBHIN nmam’sTi. [Ipukiiagu oroyomenHs pi3HUX TUIIB JaHUX Y
nporpamax Ha MoBax nporpamyBaHHs Python, C/C++ a6o Java. CyMicHICTb
TUIIB Ta MPUBEIEHHS TUIIB JaHUX. TUIHN TaHUX KOpUCTyBaya. OroJomeHHs
Ta BUKOPHUCTAHHS TaKUX TUITB B MOBax mporpamyBaHHs Python, C/C++ abo
Java. Omepaiii, BUpa3u Ta omeparopu B MoBax IporpamyBaHHsi Python,
C/C++ abo Java. Omepauii npuBiacHeHHS Ta apu(METUYHI OIeparli.
[Ipioputetn omnepauiii. 3MiHa npioputeTiB. IloHATTS TIIOOANIBHUX Ta
JIOKQJIbHUX 3MIHHHUX Ta MPUKJIAIU X BUKOPUCTAHHS B NMPOrpaMax Ha MOBax
Python, C/C++ a6o Java. Ctatnysi Ta 1MHaAMIi4H1 3MIiHHI.
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. Jloriuni omepamii Ta yMOBHI oOmepaTopu. AJNTOpPUTMIYHA CTPYKTypa
po3ramykeHHs. BuOip i3 1BOX anmpTepHAaTHUB. bIOK cXeMu CTpPYKTyp
posranykeHHs. BkiageHicTh KOHCTPYKIIIA BUOODY.

. ANTOpUTMIYHI KOHCTPYKI[il MTOBTOpPEHHS. TUNHU IUKIIIB. bJIOK cXeMu LUKIIiB.
Oprani3artist IUKIIIB.

. Honsarta QyHkuii (mamporpaMu) B MOBax nporpamyBaHHs. OTOJOIICHHS Ta
BUKIIMK GyHKIINA. Pexypcia dynkiiit. CtangapTHi npoueaypu ta QyHKIIi.

. IloHsATTS MacwBy Ta WOTO BJIACTUBOCTI, iX OTOJIONICHHSI 1 BUKOPUCTaHHSI.
OnnoBUMIpHI Ta 6araroBUMIpHI MacuBH. JIOCTYII 10 €JIEMEHTIB MacHBY.

Psnxu. Omepamii Hajg CUMBOJIAMH Ta PSAAKaMHA B MOBax MpOTpaMyBaHHS
Python, C/C++ abo Java. CrammaptHi mponeaypu Ta ¢yHKIIi 0O0poOKu
PAIKIB.

3anucu Ta CTPYKTYpH, iX OrOJIOIIEHHS 1 BUKOpUcCTaHHs. Jloctym na0
KOMIIOHEHTIB Ta ONepalii HajJ 3anucaMu Ta cTpykrypamu. [loximHi Tunu
JTaHUX.

OcHOBH1 KOHIIEMIli 00'€KTHO-OPIEHTOBAHOI METOAOJIOTII TpOorpamMyBaHHS.
[Iporpamna Mopenbs o00’ekTy. HaBemiTh mnpukiIag MOporpaMHOi  MOJENI
JOBUIBLHOTO 00'eKTy Ha MOBI nmporpamyBanHs Python, C++ a6o Java.

OrosomeHHs kiaciB Ha MoBi mnporpamyBaHHs Python, C++ abo Java.
KonctpykTopu 1 aectpykropu kiacy. [lpu3HadyeHHs 1 OCHOBHI MpaBHIIa
BUKOpUcTaHHs. HaBeaiTh mpuKiIaa OroJIOMIEHHs AOBUIBHOIO KJIacy Ta MOro
BUKOPHUCTAHHSA B TEKCT1 MPOTpaM Ha MOBI IIPOTPaMyBaHHS.

10.CtpykTypa mporpamu, 0 BUKOPHUCTOBYE KJIACH, HA MOBI IpOrpamMyBaHHS

Python, C++ a6o Java. HaBeniTh npukiaam.

11.0cobmmBocTi MoBH TmporpamyBaHHsi Python, cuHTakcuc, Hanpsamu

BUKOPUCTaHHS, pPO3MNOBCIO/KEHICTh. [lpuBect mpukiaan Koay 3
KOMEHTapsIMHU.

12.0cobnuBocti  MoBu  mporpamyBanHs PHP, cunTakcuc, Hampsmu

BUKOPHUCTaHHSA, pPO3MOBCIO/KEHICTh. [lpuBecTn mpukiaaum koay 3
KOMEHTapsSIMU.

13.0cobnuBocTi  MOBM  TpOrpaMmyBaHHS Java, CHHTaKkCuUC, HaIpsMu

BUKOPUCTaHHS, PO3MOBCIO/KEHICTh. [lpuBecTH mpuKIagm Komy 3
KOMEHTaPSIMHU.

14.TToHATTS 1HKANCYJIALIL Ta 11 3aCTOCYBaHHS B MOBaX MporpamyBaHHs. MeTou

K1 OpraHi3yioTh iHTep(eiici. HaBeniTy mpukiiagu BU3HAYEHHS BIIKPUTHX
3aKPUTHX TOJIIB 1 METOIIB KJIacy.

15.I1oHATTA cnagkKyBaHHS Ta MOJIMOP(I3MY B O0'€KTHO-OPIEHTOBAHUX MOBaX

nporpamyBaHHs. [IoHATTS Ta mpukiIaau nepeBanTaxkeHux GyHkuii. lepapxis
kiaciB. OIMHOYHE 1 MHOYKMHHE CIIaJKOEMCTBO.
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16.A6ctpaktHi knacu. [lpusHayenHs 1 BuxkopucTtaHHs. HaBemiTe mnpukiazg
abctpakTHOro kijacy. CremianeHi MeTtoau KkiaciB. IlepeBaHTakeHHS
oneparopiB. [ToHATTS ApyxkHIX QYHKIIH 1 KiIaciB. OcoOIUBICTh JOCTYITY 10
3aKpUTUX TIONIB Kiacy. HaBemiTe npuKiIamud opraHizaiii J0CTymy 10
3aKpUTHUX TOJIB.

17.0pranizaiiisi 0OMIHHUX OIepalliii 3 BUKOPHUCTAHHIM O10J110TEKH KJIAciB JJis
BBEJICHHA - BUBEACHHS. [IoHATTS (paiiiry 1 mOTOKY, IpHUKIaau poOOTH 3 HUMHU.
MaHinyJisTopy MOTOKIB.

18.06pobnieHHsT MporpaMHUX TMOMUJIOK 3aco0aMM MOBH IPOTPaMyBaHHSI.
AJdroputMiyHa KOHCTpYKIis Tumy trycatch.  Ilpukiamgm — BUKOpUCTaHHS
00pOOICHHS TTOMUJIOK POOOTH MPOTPAMHOTO OJIOKY.

19.I1onsatTsa mabnony ¢yHkii Ta kiaacy. AdctpaktHi anroputmu. bibmioreka
crangaptHux madsnoHiB STL (Standard Template Library).

20.Kommninsitopu 1 inTepnperaropu. Omnuc ix poOOTH Ta MOPIBHSIHHS MepeBar 1
HenoMikiB. OCHOBHI 3ajayi, 10 BUPINIYIOTHCS KOMIUIATOpOM. BximgHi 1
BUXI1JH1 (haiiiu, X JOTTYHUH 3MICT.

21.Ilonarta npo pecypcu Komi 'torepa. OmnepaniifHa cucTtemMa K IMporpamMa
ynpasiiHHS pecypcamu. OCHOBHI 3aBIaHHsS YNpPaBIiHHSI HPOrpaMHUMU
poLecamu, ONEPAaTUBHOIO MAM'SITTIO 1 IPUCTPOSMU BBEJICHHS - BUCHOBKY B
oTiepariiHii cCUCTEMI.

22 Ilonarrs  OGararo3agayHoi — omepaiiiHoi  cucteMu.  BuTHCHSIOYA
Oararo3agayHicTh. CxeMa BUTHCHSI0YOI 6araTo3aJaqyHoCTI KBAaHTYBAHHSM 32
yacoM. YmpaBiiHHS nporecamu B 6ararozanadnux OC. OCHOBHI aJITOPUTMHU
yOpaBiIiHHSA. YTOpaBiiHHS ONEpAaTHBHOI mam’sATTI0O B Oararo3agaudiii OC.
OcHOBHI anroput™Mu ymOpaBmiHHSA. BipryansHa mnmam’sTh. YmpaBiaiHHS
pecypcamu. MoOHOMOJIBHE Ta CHUIbHE BUKOpUCTaHHS pecypciB. IloHATTS
MojenmoBanHsl pecypey. «Cmymiar»y. Kputuuni cexili B aCHHXPOHHHX
npouecax Oararozamaynux OC. OCHOBHI aNrOpUTMH CHHXPOHI3aLIii.
3aBgaHHs  CcUHXpOHI3amii mnpoueciB. IIOHATTS KPUTUYHOrO  HIIAXY.
«3MaraHHs» 1 «KJIIHYD.

23.0cHOBHI MeTOAM OpraHizarlii 30epiranHs ¢aiaiB Ha 30BHINIHIX TPHUCTPOSIX
npsMoro Metony aoctymy. [lorsTTs 6i0mioTeuHo1, 1HAEKCHOI MOCTII0BHOI 1
KJIACTEPHOI CTPYKTYPH.

24.Tunu aianoriB, MOPIBHSUTHHI XapaKTEPUCTUKH JiajoriB. [ pynu kopucTyBadiB
OC. OcHOBHI XapaKTepUCTUKHU [IAJIOTIB TUIy MEHIO Ta KomaHpaa. ['pynu
kopuctyBauiB OC.

25.0co6mmBocTi MOBH niporpamyBaHHs C#, CHHTaKCUC, HAITPSIMU BUKOPUCTAHHS,
PO3MOBCIOKEHICTh. [IpuBecTH mpukiaau Koay 3 KOMEHTapsIMHU.

26.0cobmmBocTi  MoOBM  mporpamyBaHHsS ~C++, CHHTaKCcuC, HaIpsMU
BUKOPUCTAHHS, PO3MOBCIO/UKEHICTh. [lpuBecTn mpukiagm Komy 3
KOMEHTaPSIMHU.
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27.0cobauBocTi MOBH TiporpamyBaHHs C, CHHTaKCUC, HAIPSIMU BUKOPUCTAHHS,
PO3MOBCIOKEHICTh. [IprBecTH NpuKIaau Koay 3 KOMEHTapsIMHU.

28.0cobnmBoCcTi MOBHM TporpamyBaHHsi JavaScript, CHHTAaKCUC, HaNpsSIMH
BUKOPUCTAHHS, PO3MOBCIOKEHICTh. [IpuBecTn mpukiagu Koay 3
KOMEHTapSIMHU.

29.Cnoco0u mocArHEeHHs HaAlMHOCTI mporpamHoro 3abesnedeHHs. [IpuBecTu
MPaKTUYHI TMPUKIAAA 3 BUKOPUCTAHHSM 0a30BOi MOBU MpOrpaMyBaHHS.
[TonarTs npo TectyBanHsA. HaBecTn npocTril IpyUKiIag TECTYBaHHS.

30.Metomosoris  po3poOKH TporpaMHOro 3abe3nedyeHHs. TeXHOJOTTYHMM
MPOIIEC CTBOPEHHS MPOTPAMHOTO 3a0e3reueHHss. Mojeli JKUTTEBOTO ITUKITY
pO3poOKU TTporpaMHoro 3adesneueHHs. CTyneHyacTa 1 BOJIOCHa Ha MOJAEIb.
[Tosicautn Ha npukiani. [lepeBaru 1 Hemoniku mozen. CripanbHa MOJENb.
[Toscantn Ha mnpuknani. I[lepeBarnm 1 Hemodiku Moxem. ParioHaabHUN
yHidikoBaHu# npoiiec. [losicautn Ha npuxaui. [lepeBaru 1 HeJJOMIKK MOIENI.
ExcrpemanpHe mporpaMyBaHHS.

31.0cnoBu .NET. Crpykrypa minatdopmu .Net., Bepcii .Net. Ctpykrypa .Net
Framework, Bepcii .Net Framework. Bipryansna mammaa CLR. CtpykTypa
Ta npuHIuUn podbotu. 3aranbHa cuctema tumiB CTS. IlepeTBopeHHs THUMIB.
VYmpasainus pecypcamu nam’sti B .Net. WPF ta XAML.

32.0cHOBHI cuHTakcuuHi KOHCTpykiii C#. PobGora 3 psakamu. PobGorta 3
MacuBamH JlaHux. PoOota 3 ¢aiinamu ta qupexropisimu. Cepiamizalis JaHHX.

33.Cnocobu peamizamii npunmumiB OOIl y moBi C#. CyTHiCTh 00’€KTHO-
opieHTOBaHOTO Tinxoay a0 ctBopeHHs I[13. Knacu. [Hkancymsiis.
HacnigyBanns. Ilomimopdism. Intepdericu. Abctpakthi knacu. Kosnekuii.
Heneratu. Ilomii. OOpoOka BHUKIIOYHMX CHUTyalld Ta ixX TreHepaiis
KOPHUCTYBAUEM.

34 .1lla6nonu mpoektyBaHHs. CtpyktypHi madnonu. [llabnon «J/lekopatopy.
[Mabnon «KomnonyBanbHuk». IHabnon «Micty. Hlabnon «Ampantepy.
[Ma6non  «IIpuctocyBanenpb». Illabmonu  «®Dacamy, «3aCTymHUKY.
[TopomxyBanbai 1madmonu. Ilabmon «IIporotum». Iabmon «OmauHAKY.
[Ta6mon «®abpuunuii metoay. lllabnon «AbcTpaktHa dadpukay. [ladmon
«byniBenbHuk». IloBemainkoni mabnonu. [1la6mon «Crpaterisy. Illabnon
«Iabnonnuit meton». Illabnon «Cnoctepirau». Illabmon «JlaHiroxoK
o6oB’s3kiBy. Illabmon «Komanmayn. Illa6non «Ilocepemnnk». Illabmon
«IrepaTop».

5. 3acobu cmeopennsn inghopmauiiinux cucmem
1. Hopmamizamis 6a3 nmanux. Ilepma i apyra HopmaiibHi (opmu. [lonsaTTs

HOpMauTi3alli 0a3u gaHux. BukopucTaHHS METOAY HOpPMaIbHHX (HOpPM ISt
onTuMizamii CTPYKTypH BIJHOMICHb. 3aJeXHOCTI MDK aTpuUOyTaMu.
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BusiBnenns 3anexxHocteid Mixk arpubytamu. Kputepiii mepiinoi HOpMalibHOT
(dopMu, MOHATTS Ta IPUKJIATU TOBTOPIOBAHUX TPy Ta coco0y iX yCyHEHHS.
Kputepiii  apyroi HopManpHOi  (OpMH, TIOHATTA Ta  TPUKIAIH
(GyHKITIOHATBHOT 3aJIeKHOCTI aTpUOYTIB Ta BU3HAYHHMKA (JIETEpMiHAHTA).
KpuTepiii TpeThoi HOpMaIbHOI (GOPMH, TOHATTS Ta MPHUKIAIN TPAH3UTUBHOL
3aNeKHOCTI MDK aTpulyTtamu BigHOIeHHA. Kpurtepiit HopManbHOI popmu
boiica-Kogna.

BusnadeHHs TOHATTSA iHTepdelic KOopuUCTyBada, THIH KOPHCTYBAI[bKUX
iaTepdeticis. [Ipunmmmu sixocti iHTepdeiiciB. TeHaeHIIT pO3BUTKY CyYaCHUX
BeO-1HTepdeiiciB. Kapkacu BeO-3acTOCYHKIB, 3aco0u iX cTBopeHHs. Kapkache
MojeTIoBaHHsl 1HTep(deiciB BeO-3aCTOCYHKIB.  MoBU Ta 1iatrGpopmMu
CTBOPEHHS Be0-3aCTOCYHKIB Ta iHTEp(EHCIB.

[ToHATTS «XMapHI OOYMCICHHsS». XapaKTePUCTHUKH XMapHUX OOYHCIICHb.
MosximBocTi XMapHux obOuucinenb. [lepeBarum Ta Hemonmiku. Knacudikamis
XMapHUX cepBiciB. Mogeni po3ropTaHHs 1HQPACTPYKTYpH XMapHUX
oOYMClIeHb, BH3HAUEHHS KOXHOI 3 HUX. Mogen o00ciIyroByBaHHS,
BU3HAYCHHS, Cy4acH1 pillICHHS.

. KonkypentHi  cucremu. [Tapanemnizm. Mopeni  KOHKYPEHTHOTO
nporpamyBaHHs. Sharedmemory. Mogens 00MIHY MOBIIOMJICHHSIMHU.
[Ipo6siemu roHku 3a pecypcu (racecondition).

. Posnoaineni cucremu. CunxpoHizauis dyacy. Adgaroput™m KpicriaHa.
Anroput™m bepkini. Tpanzakuis. [Ipunuunu ACID. Apxitektypa MapReduce.

[HTEneKTYanpHI MeTOaM OOYMCITIOBAHHS IS KiacTtepu3allli, Kiracudikariii,
MOJICTIOBaHHS Ta MIPOTHO3YBaHHS.

CyuacHi CYBJ[ Ta iHTerpoBaHi CcIlly>)kOM aHami3y JaHUX, MOKIIMBOCTI
iHTerpauii ciyx0 y kopropatuBHi iHpopmaniiiHi cuctemu. [loHsaTTa 0asu
naHux Ta cuctemu ynpapiiHHs 0azamu nanux (CYBJ). Ilonstrsa cyTHOCTI,
aTpuOyTy, 3B’SI3Ky Ta JOMEHY Ta iX UTIOCTpaIllisi Ha JOBUIBHOMY MPUKIAII.
Haii6inem nommupeni CYB/I.

. [Ipobnema HagmMIKOBOTO AyOJIOBaHHS Ta Y3TOJKCHHS  BBEIICHHS
nyOnpoBaHUX JaHUX. Bumorm p0 BuOOpY 11eHTU(DIKATOPIB 3aIUCIB.
AHOMaTii BCTaBKM, BUJAJICHHS Ta Moaudikaili granux. [IoHATTS midicHOCTI
TTaHHX.

ba3oBi Tunu 3B’s3KiB Mik JaHUMU. DopMyBaHHS 3B'S3KIB TUMIB "OJUH 0
oaHoro", "oauH 1o Oaratbox" Ta "Oarato no Oaratbox'. [lpukianu maHux i3
TaKUMH TUITAMH 3B’ A3KIB.

10.Enementn Mopem CyTHICTH-3B’s130K. OcHOBHI Bu3HaueHHs ER-miarpam.

[Tpuknagun ER-piarpam 3 pi3sHOMaHITHUMH TUITAMH 3B’ SI3KIB.

11.MoBa 3anutiB 10 6a3 pganux SQL. OcoOauBOCTI  3aCTOCYBaHHS.

AnpTepHaTHBHI MOBHU 3amuTIB 10 0a3 manmx. OcoOIMBOCTI 3aCTOCYBaHHSI.
Komannu wmanimymsmii 13 TaOiumsMu: KOMaHAA JO/IaBaHHS CTOBIIIIIB,
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KOMaHJa Moau(]iKaiii XapaKTepUCTUK CTOBIIIIB, KOMaHa MeperMeHyBaHHS
Ta KOMaH/1a BUJAJICHHS CTOBMI[IB, KOMaH/a BUAATCHHS Ta0biuih. CHHTAKCHUC
oneparopa SELECT. Ilpuxnanu Bupazy SQL, o opranizye BUOIpKY JaHUX
13 IBOX Tabnuilb i neBHOro kpurtepito. Cuntakcuc ornepatopiB INSERT,
DELETE, UPDATE. Ilpuknanu BupasiB SQL, mo opratizyloTb BCTaBKY
HOBUX JaHUX, BHUJICHHS Ta MOAM(IKAIIO JaHUX, BiAMOBIIHO.
Buxopuctanns Bxiagenux miazanutis B MoBi SQL. [Tpunnun poboTtu 3anuty
31 3B’s3aHUM mig3zanuToM. llpukian opranizamii 3amudTy 3 IT1J13aIHTOM.
Buxopucranuss HAVING B 3B’ s3anux nigzanurtax. Oneparop o0’eIHaHHS
UNION. IIpuniun po6oTy 3anuty npyu BUKOPUCTaHHI oriepaTopy. [Ipukian
BukopuctanHa omneparopa UNION. VYcynenns nyOmoBanHs B UNION.
Omepariii moeqHaHHS TaOJUIh TUISIXOM TOCHJIATLHOI IUTICHOCTI. Pi3HOBUIM
Ta TPUHIMON poOoTu omepaTtopy o0’enHanHg Tabnuips JOIN. Ilpuxknagu
Bukopuctanus omneparopa JOIN. BukopucTtaHHs1HIEKCYBaHHS Ta
PO3IUICHHS Il ONTUMI3alii MNpoAyKTUBHOCTI 0a3 nanux. [Ipukian
aTpuOyTIB BIJIHONIIEHB, JJIS SAKUX JOLUIbHA 1HACKCAIS Ta MPUKIaJ] BUPa3y
SQL 1151 CTBOpEHHS 1HIIEKCY.

12.Oprani3zaris JaHUX Ta 3arajibHi BIIOMOCTI Ipo Mozen AaHux. [lopiBHsuibHA

XapaKTEepUCTUKA PEILINHOI Ta 00 €KTHO-OPIEHTOBAHOI MOJENIeH JTaHUuX.
[Mpuknagu CYB/], 110 BUKOPUCTOBYIOTH Taki Mozesi.MepexeBi Ta iepapXivHi
monem nanux. Pensmiina mogens nanux. Cucrema 0a3 gaHux. 3a0e3rneueHHs
HE3QJIEKHOCT1 JlaHuX. ApXITeKTypa cHcTeMH 0a3 JaHuX Ta ii pIBHI.
Apxitektypa "kiient-cepep". CyTb po3nojauieHoi oOpoOKM JaHUX B
KOMIT'FOTEPHUX CUCTEMaX Ta MepexkKax.

13.Cuctemu ynpasmninus 6azamu nanux (CYB/]). OcHoBH1 03Haku Kkinacudikaiii

CYBJ. Ocnosui 3acobu CYBJI. BmactuBocti CYBJ] Ta Ttexmomorii ix
BukopuctanHa. O0'ektHo-opieHTOBaHI CYBJ[. O0'ekT Ta 00'€KTHI KiacH.
AJIIMIHICTpYBaHHS JaHUX Ta aJMiHICTpyBaHHS 0a3 jgaHux. OCHOBHI eTaru
po3poOku Oaszu nanux. [HopmariiiHo-orivHa MOJENb JaHUX MPEIMETHOL
00JacTi Ta TEXHOJOTIs 11 po3poOKku. BuzHaueHHs JIOTIYHOT CTPYKTYpHU 0asu
TaHUX.

14 Knacu cyyacHux mpouecopiB. 3arajibHl Ta BIAMIHHI pUCH MIKPOKOHTPOJIEPIB

Ta MPOLECOPIB 3arajibHOTO 3acTocyBaHHs. [IOHATTS yOynoBaHOI CHCTEMH.
[Tpuknaay apxiTEKTyp Cy4aCHUX MPOIIECOPIB.

15.Jatu BuzHauenHs texuonorii [nrepuety peueit (InternetofThingth,loT). Crex

TEXHOJIOT1H, SKI BHKOPUCTOBYIOTbCS B pamkax [oT, HaBecTn mupukiaau
cepaiciB loT.

16.3aranpHi npUHIMIKM Tiepeaadl ¢aiiaiB Ta MOBIIOMIIEHb Yepe3 KOMI IOTEpPHI

MepexKi, TepeBaru IMaKeTHOI Tepenadi. XapaKTepUCTHUKA PIBHIM MO
B3aemoii Bigkputux cucteMm (Open System Interconnect - OSI), mpuknaau
MIPOTOKOJIIB PI3HUX PIBHIB.
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17.®opmar MAC-anpecu, TTOHATTS OJHOITYHKTOBHX (Unicast),
OararonynkToBux (Multicast) Ta mmpokomoBHux (Broadcast) MAC-amnpecu.
[Ipuknaayn BUKOPUCTAHHS MPOTOKOJIAMHU KaJpiB 13 TakuMu Tunamu MAC-

azapec.

18.IToHsTTS KOMI3ii MpU OpraHizailii KOJEKTUBHOTO JOCTYIYy IO CEpEeIOBHUIIA
nepenaui B TexHosorii Ethernet. Anroputm mMeToza KOJEKTUBHOTO JIOCTYITY
70 Ccepeny mepemadi 3 PO3MI3HAHHSIM HECydoi Ta BHUSBICHHSM KOJI31d
(Carrier-Sense-Multiply-AccesswithCollisionDetection — CSMA/CD).

19.3aranpHa xapakrepuctuka texHousorii Ethernet. YcmagkoBaHi TexHoOrI1
Fast Ethernet, Gigabit Ethernet 1 10 Gigabit Ethernet, ix cniuibHI puchu.

20.3aranpHa XapaKTepUCTUKa IPOTOKOJIIB MepexHoro piBHA. Popmart [P-agpecu
Ta NpUHLMN BUAIeHHA 010K1B [P-anpec 3a kinacoBoto cxemoro. OcobmuBi 1P-
azpecy Ta npaBuia iX BxkuBaHHs. [InanyBanus [P-migmepex 3a 101MOMOroro
MacoK MigMepexK.

21.Binobpaxenns [P-angpec Ha ajapecu KaHaJbHOTO PIBHSA 3a JOIOMOTOKO
nporokory ARP. Monens po6otu ARP. BijobpakeHHs JOMEHHUX IMEH Ha
[P-anpecu, etanu nponecy BuzHaueHHs [P-aapecu 3a TOMEHHUM 1M’ SIM.

22.0cHoBHI 3a/1a4i npotokoy [P. @opmar 3arojoBKy Ta XapakTepUCTHKA MOJI1B,
10 BUPIIITYIOTH 3a1a4i [P.

23.Ilpunnunu wmapupytusaiii [P-makeTiB y ckiazeHit Mepexi, CTpyKTypa
TaOJIUIb MapIIpyTHU3aIlli Ta KOMAH/IU 33JaBaHHsI CTATUYHOTO MapIIPyTy 0
MEpPEK.

24 IlpoTokonu nuHaMiuHO1 MapuipyTu3auii. [[OHATTS, BU3HAYEHHS, OCHOBHI
ITOPUTMH POOOTH.

25.3aranpHa XapakTEpUCTHKAa Ta OCHOBHI 3a/Jadl IMPOTOKOJY KOHTPOJIBHHUX
noBiiomsienb [HtepHery ICMP. Tunu nosigomiiens ICMP. Ilpunnunu
BukopuctanHs ICMP nosigomiiens B yTuiiTax ping Ta traceroute.

26.3aga4i MPOTOKOJIIB TpaHCHOpTHOTO piBHA [lopiBHANIbHA XapaKTepUCTHUKA
nporokoniB TCP Ta UDP. IloHSATTS mOpTIB Ta aapec COKETIB, PO3MOJILI
HOMepiB mopTiB. Homepu mNOPTIB MOMyISIPHUX MPOTOKOJIIB MPUKIATHOTO
PIBHSL.

27.1lpouienypy BCTAHOBJICHHsS 3’€IHAHHS, Mepenadl JaHUX Ta 3aBEpIICHHS
3’eqnanHs npotokojom TCP. Tlons Ta mpamopii 3arojloBKiB MAaKETiB, IO
BUKOPUCTOBYIOTHCS MPH LIUX MPOLIeaypax.

28.®opwmart 3arosnoky TCP. BukopucranHs mostiB Ta MpanopiiiB s MUTICHOT Ta
rapantoBaHoi mnepenayi manux. Crocid KepyBaHHS TMOTOKOM JIaHHMX 32
JIOIOMOT 010 "BikHA".

29.ITonsarta TenekomyHikarii. CTpykTypa TeputopiasibHol Mepexi. [Ipuknaam
MPOTOKOJIIB Ta TEXHOJOTIH TEPUTOPIAUIBHUX MEPeX, MOOyJOBaHUX Ha
KOMYyTallii BIpTyaJlbHUX KaHaJIIB Ta KOMYTallil HaKeTIB/KOMIPOK.
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30.3arpo3u iHpopmMarltiiiHii Oe3meni KoM oTepHoi 00poOku manux. OCHOBHI
3amaul 3axucTy 1HGOpMaIii B KOMIT IOTEPHUX CHCTEMax Ta MEpekKax.
Opranizaimiiiii, TeXHI4YHI Ta KpunrorpadiuHi 3aco0u 3axucTy i1HQOpMaIlii.
3acobu oOMeKeHHsSI JOCTyIy 10 1H(opMallli, BAKOPUCTaHHS OpaHIMayepiB
TUTS 3aXUCTY KOMIT'FOTEPHHUX MEPEX Bijl CIPOO HECAHKITIOHOBAHOTO JTOCTYITY.

31.Komn'toTepHi BipycH, iX Kiacudikailis, CriocoOu po3MOBCIOAKEHHS BIPYCIB.
MeToau BUSIBICHHSI KOMIT IOTEPHHUX BIPYCIB Ta 3aXUCTY BiJ] HHX.

32. ITyynuii iHTENEKT, TOHATTS, NPHUHIMIM, KJIaCH 3aJad, aJIrOPUTMHU.
MamuHaHe HaBUYaHHS, TOHSATTSA, MPUHIUIN, KIAach 3aaad, aJirOPUTMH.
Hetiponni mepexi, moneni. Hapuanns 3 Buutenem ta 6e3. [ mrnboke HaBuaHHS
(Deep Learning).

33.XmapHi oOuucieHHs (IPUHIMON TOOYI0BH, OCOOJIUBOCTI, IE€peBar,
HEJOJIKHU, TPUKIAJAN, MEPCHEKTUBH PO3BUTKY). Mojeni po3ropTaHHS B
KOHTEKCTI XMapHUX oOuucieHb.Mojen o0OCIyroByBaHHS B KOHTEKCTI
XMapHUX oOuucieHb. BipTyamizamiss B KOHTEKCTI XMapHUX OOYHCIICHbD.
Posnopinena ¢aiinoBa cucteMa B KOHTEKCT1 XMapHUX o0unciieHb. TeH el
PO3BUTKY pO3mNoaIeHNX cucTeM. [Ipuknaam xmapHux cepsiciB Microsoft,
Google, Amazon. KBaHTOB1 KOMIT'IOTEPH.
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4. PeiiTuHroBa cucreMa OiHIOBAHHSA

Berynnuit icnut Ais BCTymy Ha TpeTid (OCBITHRO-HAyKOBHUI) piBEHb BUIIO]
OCBITU JJIi 3100yTTS HAyKOBOTO CTYMEHS JOKTOp (ijgocodii € MHCHMOBUM.
Ex3amenariinuii O6171€T MICTHTh TpU NUTaHHSA. BiamoBinb Ha mepiie Ta Japyre
NMUTaHHA OieTa OIiHIoEThCs 3a 30-0anbHOI0 cucTteMoro (Tadu. 1), a BiAMOBIAL Ha
TpETE TMHUTAHHS OIIHIOEThCS 3a 40-OambHOI0 mKamoro (Tabnm. 2). OriHka, sKy
BCTYITHUK OTPUMYE 3a BIJIMIOBIJIb Ha KOKHE MMHUTAHHS, BU3HAYAETHCS 32 CUCTEMOIO
OaiiB, HaBeIeHOI HUXKYe. KpuTepii olliHIOBaHHS HaBeleH1 B Ta0uIsx 1 ta 2.

Taomung 1

banu XapakTepuCTUKA BiMOBIII

30 IToBHa npaBuIbHA BIATIOBIH HA 3aIIUTAHHS 3 BIMOBIIHUMU
IMOSICHEHHSMM.

25-29 Bianosiae npaBuibHa, ajie HE 30BCIM MOBHA.

19-24 Bignoiap B miioMy IpaBHIbHA, aJI€ MICTUTh OKPEMI HETOYHOCTI.

12-18 | BianoBiap B 1JIOMYy NpaBUIIbHA, aJi€ MICTUTh HETOYHOCTI 200
BI/IIOBIIb HEIIOBHA.

6-11 Bianosiap B IIOMY NpaBUIIbHA, aJI€ MICTUTh CYTTE€BI HETOYHOCTI 200
BIJIMOBIIb CYTTEBO HEMOBHA.
1-5 BianoBigb MICTUTH CyTTEBI IIOMUJIKH.
0 Bignosiap BiACYTHS.
Tabmuis 2
banu XapaKkTepuCTUKA BIAMOBIII
40 IToBHa npaBuIbHA BIATIOBIIH HA 3aIIUTAHHS 3 BIMOBIIHUMU
MTOSICHEHHSIMH.

35-39 | BianoBiap npaBuiibHA, aJi€ HE 30BCIM MOBHA.

28-34 Bianoiab npaBwibHa, ajie HEMOBHA (B1ICYTHS OJTHA MO3UITisS
BiATIOBI1).

21-27 Bignoinp B miioMy IpaBHIIbHA, aJI€ MICTUTh OKPEMI HETOYHOCTI.

13-20 | BianoBiab B 11JIOMY NpaBUIIbHA, aJi€ MICTUTh HETOYHOCTI 200
B1AMOB1Ib HEMMOBHA (BIICYTHI KiJIbKa MO3HUIIHN BiAMTOBII).

6-12 Bianosiab B 11I0My NpaBUIIbHA, aJI€ MICTUTh CYTT€BI HETOYHOCTI 200
BIIMOBIIb CYTTEBO HEMOBHA.
1-5 BianoBiib MiICTUTB CyTTEBI IOMUJIKH.
0 Bianoiap BiACYTHS.

[TouaTkoBuU# peUTHHT abITYypi€HTA 3a €K3aMEH PO3PaXOBYETHCS BUXOJIAYH 13
100-6anpro1 mkamu: 30+30+40=100 Gamis. [Ipu Bu3HaYEHH] 3araTbHOTO PEUTHUHTY
BCTYITHUKA TOYATKOBUN PEUTHUHI 3a €K3aMeH IMepepaxoByeTbes y 200-0anbHy
IKasy 3a Tadi. 3.
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Taomung 3
Ta6mus BianoBigHoCT! oriHok PCO (60...100 GarniB)
Omiakam 200-6ampHoi mkamm (100..200 6aiB)

Mxama | Ilkana | xana | Ilxama | IlIxana | lkana | [lxama | IlIkana
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

BerynHe BUnpoOyBaHHSI NMPOBOJAATH JIMILE 32 3aTBEPIKEHUM KOMIUIEKTOM
eK3aMeHalliiHux OijeTiB. BigMoBa cTyjeHTa BiJ HamWCaHHA BCTYIHOTO
BUNPOOYBAHHS 3a €K3aMEHALIMHUM OILJIETOM aTeCTyeThCS SK HE3aJ0BLIbHA
BIJIIIOB1/Ib.

[lin yac BcTymHOro BHUIIPOOYBaHHS JIO3BOJISIETbCS KOPUCTYBAaTUCS JIMILE
PYUYKOIO Ta JHUCTaMH ISl BIANOBIZAEH BCTYNMHOro BUINpoOyBaHHs. [Ipu BusiBIEHHI
(akTy BUKOPUCTaHHS HEJ03BOJICHUX MaTepialliB €K3aMEeHallliiHa KOMIClsl Ma€ MpaBo
NPUIMHUTH BUIIPOOYBAHHSA 1 BUCTABUTH HE3aJI0OBIJIbHY OLIIHKY.

[lepecknaganHs (axoBOro BCTYIMHOTO BHUIIPOOYBaHHS HE JO3BOJISETHCS.
BerynHuk Moxe mopaTtd amendiiio 100 pe3yibTaTry (axoBOr0 BCTYITHOTO
BUNPOOYBAHHSI JIMIIE B IEHb Or'OJIOIIEHHS PE3YJIbTaTiB IOTO BUTPOOYBAHHS.
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5. Illpukaaja ek3aMeHaNiHHOIO OijieTy

HarionaneHuil TeXHIYHMINA yHIBEPCUTET YKpaiHU

«KuiBchkuii monmiTexXHIYHUHM 1HCTUTYT iMeH1 [ropst CikopchbKoroy
OcBiTHii cTyniHb JOKTOP (histocodii

CrnemiansHicTh F2 [HXeHEpis mporpaMHOTo 3a0e3MeueHHS

EK3AMEHALIMHUI BUIET Ne
1. JliarpaMu KOMIIOHEHTIB Ta X BUKOPUCTAHHS.

2. BigHomienHs MDK Kiacamu (y3arajibHEHHsI, 3aJIeXKHICTh, acollallis, arperaris,
KOMIIO3HUIIis) Ta iX BUABIEHHS. [Ipo€ekTyBaHHS KIaciB, BIAHOLIEHb MK KJIACaMHU.
[TakeTyBaHHS KJac.

3. OcHoBHIi 3aja4i npoTokoiay IP. @opmar 3arojioBKy Ta XapakTepUCTHUKA IOIIB, 1110
BUpIITYI0Th 3aa4i. [P. [lpunnunu mapmpytusanii [P-nakeTiB y ckinageHiit Mmepexi,
CTPYKTypa TabJIUIlb MapIIpyTU3allii Ta KOMaHIM1 33JJaBaHHs CTATUYHOTO MapIIPyTy
710 MEPEK.

3aTBEPIKEHO:

["apaHT OCBITHBOT pOTpaMu €prenis CYJIEMA
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PO3POBHUKU ITPOI'PAMMU:
Cynema €Brenis CraniciaBiBHa — rapaHT OCBITHBOI MpOrpaMHu, 3aBiayBau
Kadeapu mporpaMHOro 3a0e3Me4YeHHsT KOMIT IOTEPHUX CHUCTEM, JOKTOP TEXHIYHHMX

HayK, mpodecop

I'aBpuiko €Bren BosiogumupoBuy — npodecop kadenpu iHKeHepii MPOrpaMHOTO
3a0e3IeueHHs B €HePIreTHIll, JOKTOP TEXHIYHMX HayK, mpodecop

Kaumenko Ipuna AnaroJiiBHa — npodecop kadeapu o0UNCIIOBATILHOT TEXHIKH,
JOKTOp TEXHIYHUX HayK, Ipodecop

HoBorapchkuii Anarodiii MuxaiisioBud — rnpodecop xadeapu 00UMCIIOBAIBHOT
TEXHIKH, JOKTOpP TEXHIYHUX HayK, npodecop

Omnaii Muxosa BoroauMupoBuy — JI01EHT Kadeapu MPorpaMHOTo 3a0e3neueHHs
KOMIT’ FOTEPHUX CUCTEM, KaHIUAAT TEXHIYHUX HAYK, JOLICHT

Crenenko Inna BsvecinaBiBHa — npodecop kadenpu iHPopmaTuku Ta
pOrpamMHoOi 1HXKEHEepii, JOKTOP TEXHIYHUX HayK, mpodecop
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IIporpamy pexoMeHI0BaHO:
Buenoto panorwo ¢akyabTeTy NpOrpaMHUX CUCTEM Ta MPUKIIAIHOI MATEMATUKHU
["osioBa BUEHOIT paau IBan JIMYKA

npoTokosn Ne
BIJT « » 2026 p.

Buenoro panoro dakynbTeTy IHGOpMATHKHA Ta OOYMCITIOBAIBHOT TEXHIKU

['osioBa BUEHOI panu Cepriit CTIPEHKO
npoTokos Ne
BiJT « » 2026 p.

BueHoro Pado0r0 HaBYaJIbHO-HAYKOBOI'O iHCTI/ITYTy aTOMHOI Ta TEMJI0BO1L
CHCPI'CTUKHU

['onoBa BueHO1 pagu Oner BAPABAIIL
npoTokos Ne
BIJT « » 2026 p.
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