MIHICTEPCTBO OCBITHU I HAYKH YKPAIHU

HanionaabHuii yHiBepcuTeT «3anopi3bKa MoJiTexXHiKay

(Haszea 3axnady suwoi oceimu)

OCBITHBO-ITIPO®ECIMHA IPOTPAMA
«JHKEHEPIA ITPOI'PAMHOI'O 3AGE3IIEYEHH >

piBeHb BHMIIIOI OCBIiTH
rajy3b 3HaHb
crnemiaJbHICTL

kBaJidikanis

(naszea OIIII)

Jpyruii (MaricTepChbKuii)

(Hazea pieus uwoi oceimu)

12 — Indopmartifini TeXHOJIOT1i

(wugp ma nazea eany3i 3HaHb)

121 — InxeHepist nporpaMHOro 3a0e3ne4eHHs

(k00 i Hazea cneyianbHOCMI)

MAaricTp 3 IHXeHepii MporpaMHOro 3ade3neyeHHs

(nazea keanighixayii)

3ATBEP/I?’KEHO BYUEHOIO PAJIOIO
['onoBa BueHO1 paau
npod. Borogumup BAXPYIIINH
(mpotokon Ne  Bim«  » 2022 p.)
OcBiTHS MporpaMa BBOJIUTHCSA B JIIO

3K » 2022 p.

Pextop HY «3amnopi3zbka nojaiTexHika»

npod. Bikrop 'PEIIITA

(makaz No BIm«__ » 2022 p.)

Zanopixxs 2022 p.



HEPEIMOBA

Po3po6ieno po6o4voro rpymnoro y CKIai:

HyO6posin Banepiit IBanoBuu, K.T.H., mpodecop, npodecop kadeapu mporpaMmHux
3aco0iB HamioHansHOTO yHIBEpPCHUTETY «3aropi3bka MoJiTEXHIKay;

Omitinuk  Anapiit  OnekcaHapoBuY, I.T.H., mpodecop, mpodecop Kadenpu
nporpamMHux 3aco01B HaiioHambHOTO yHIBEPCUTETY «3amnopi3bKa MOJIITEXHIKA;

MactunoBebkuit  FOpiit  BikropoBuu, K.T.H., mpodecop, 3aBimyBau Kadempu
INPUKJIaJHOI MaTeMaTUKu HalloHaIbHOTO YHIBEPCUTETY «3amopi3bKa MOMITEXHIKAY;

Cy606otin Cepriii OnekcanipoBuy, I.T.H., npodecop, 3aBiayBad Kadeapu
nporpamMHux 3aco0iB HailioHanbHOTo yHIBEPCUTETY «3anopi3bKa MOJITEXHIKA;

Kamnmienko Tersina IropiBHa, K.T.H., AOLEHT, IOUEHT Kadeapu MNTporpamMHUX
3aco0iB HalioHabHOTO YHIBEPCUTETY «3aropi3bKa MOJITEXHIKaY;

®enoponuak Tersna BacwiiBHa, K.T.H., JOLEHT, JAOUEHT Kadeapu MporpaMHHUX
3aco0iB HalioHabHOTO YHIBEPCUTETY «3aropi3bKa MOJITEXHIKaY;

JIvoBKiH Banepiii MukomnaiioBud, K.T.H., IOIIEHT, JOLUEHT Kadeapu MporpaMmHUuX
3aco0iB HaiioHansHOTO yHIBEPCHUTETY «3aropi3bka MoJiTeXHIKay;

Cepatok Cepriii MUKWUTOBWY, K.T.H., JOIIEHT, IOIEHT Kadeapu MNpOrpaMHHUX
3aco0i1B HaiioHanbHOTO YHIBEPCHUTETY «3aropi3bka MoJiTEXHIKay;

KonnakoBa TersiHa OnekciiBHa, K.T.H., JOLIEHT, JOLUEHT Kadeapu IpOorpamMHUX
3ac06iB HamioHanbHOTO yHIBEpCUTETY «3aropi3bka MOJITEXHIKA;

Jleana Bomonumup CrenaHoBud4, K.T.H., JOLEHT, JOLUEHT Ka(eapu MPHUKIATHOL
MaTeMaTuku HallioHanbHOTO yHIBEPCUTETY «3amnopi3bka MOJIITEXHIKA;

JleBuupka Tersna IropiBHa, K.T.H., JOLIEHT, AOLEHT KadeIpu MNPUKIATHOI
MaTeMaTuk HaliloHambHOTO yHIBEPCUTETY «3amnopi3bka MOJITEXHIKA;

Kamincpka YKanna KocTsHTHHIBHA, acHCTEHT Kadeapu NIpOorpaMHHX 3aco0iB
HamionanpHoTro yHiBepcuteTy «3anopi3zbka MOITEXHIKAY;

I'odpman €reniit OnexcanapoBuy, K.T.H., JOLEHT, TOUEHT Kadeapu MporpaMmHux
3aco0iB HaiioHansHOTO YHIBEPCHTETY «3aropi3bka MoJiTEXHIKay;

Heitnera Jlapuca IOpiiBHa, crapmmii BuKiIagad kadeapu MporpaMHUX 3aco0iB
HarmionansHOTo yHIBEpCUTETY «3amopi3bka MOJITEXHIKa;

®enopuenko €Bren MukomaiioBuY, CTapIIvili BUKIanad Kadeapu MpOorpaMHHUX
3ac001B HalioHanpHOro yHIBEpPCHUTETY «3aropi3bKa MOJITEXHIKay;

Jleomenko Cepriii JMuTpoBHuY, acucTeHT Kadeapu NporpaMHUX 3aco0iB
HanioHanbHOro yHIBEpCHUTETY «3aropi3bKa MOJITEXHIKay;

AHnnpeeB Makcum OnekcaHIpoOBUY, aCUCTEHT Kadeapu MporpamMHuX 3acoOiB
HanioHanbHOro yHiBEpCUTETY «3aropi3bka NOJITEXHIKay.



1 IIpogiab ocBiTHLOI porpamu «IHKeHepPiss IPOrpaMHOro 3ade3nevYeHHsD)
3i cewiajgbHOCTI «121 — IHKeHepis mporpaMHoOro 3ade3ne4eHHs»

1 — 3araabHa indopmais

IToBHa Ha3Ba 3akiay BUILOI
OCBITH Ta CTPYKTYPHOT'O

i IPO3ILTY

HamionansHuii yHIBepCUTET «3aropi3bka MoJITeXHIKaY,
Kageapa mporpaMHUX 3ac00iB

CryniHb BUIIOT OCBITH Ta Ha3Ba
KkBauTi(piKaIlii MOBOIO OpHUTIHATY

Crynisp BUILOi OCBiTH — Marictp
CrenianbHicTh — 121 [HkeHepist mporpaMHOro 3ade3rneyeH s

Odimiitna Ha3Ba OCBITHBOI
porpamu

«IHXeHepis MpOrpaMHOTO 3a0€3MeYCHHS

Tun gumiomy Ta 00csT
OCBITHBOI MTPOTPaMHu

Juniom marictpa, OTMHUYHUH,
90 xpenuriB €EKTC, Tepmin HaBuaHHs 1,5 poku

HasiBHicTh akpeauraiii

MiHicTepCcTBO OCBITH Ta HAYKU YKpaiHH,
Ceprudikar akpeauTallii crieniaTbHOCTI
V1 080102002, miticamit no 01.07.2024

ukn/piBeHn HPK — 7 piBenb,
QF-EHEA — npyruii uukn;
EQF-LLL — 7 piBenb
[TepenymoBu HasBHicTs cTynens 6akanaBpa (a00 0CBITHBO-KBaJi(hiKaIlIHHHMA

piBeHb crienianicta), HasBHICTh cepTrdikaTiB 3HO 3 npenmeris,
Bu3HavyeHuX [IpaBunamu npuitomy no HarioHanpHOTO
YHIBEpCUTETY «3anopizbka NOJITEXHIKa»

MoBa BukIIa1aHHA

yYKpaiHCbKa

Tepwmin aii OCBITHROI MpOTpaMu

10 01.07.2024

[HTepHeT-aapeca mocTiiiHOTO
PO3MIIIEHHSI OITUCY OCBITHBOI
IIporpaMu

https://zp.edu.ua/kafedra-programnih-zasobiv

2 — MeTa OCBITHBOI IpOrpaMu

[ligroroBka ¢axiBuiB 3 iHXKEHepii MporpamMHOro 3a0e3NedyeHHs, 3JaTHUX PO3B’A3yBaTH 3a/1adi B
raiy3i mpodeciitHoi Ta/abo AOCIITHUIIBKO-IHHOBAIIMHOT AISUTBHOCTI Y cdepi 1HKeHepii mporpaMHOTo
3a0e3neueHHs], o nependavae siKk BiIbHE BOJIOAIHHS HAasSBHUMH 3HAaHHAMH, TakK 1 COPOMOXKHICTB iX
3aCcTOCYBaHHA y NMPO(eciitHii MpaKTHUII.

3 — XapakKkTepuCTHKA OCBITHBOI POrpamMu

[IpeameTrna obmacTh
(rays3b 3HaHb,
CIIEIIAJIbHICTD,
crierfiaizaris 3a HasiBHOCT1)

ranxy3b 3HaHb — 12 [Hdopmartiiini TeXHOIOTi

cneniangbHicTh —121 — [HKeHepist mporpaMHOro 3abe3neyeHHs
O6’exkm.:  mpomecu  po3poOsieHHs,  Momudikaiii, aHamizy,
3a0e3neueHHs]  SKOCTi, BIPOBA/DKEHHS 1  CyHpPOBOKEHHS
MIPOTPaMHOTO 3a0€3MEeUCHHS.

Teopemuunuii 3micm npedmemuoi obnacmi: 6a30BI MaTeMaTHYHI,
1H(]OIOTIuHI, TIHTBICTUYHI, EKOHOMIYHI KOHIIENITYaIbHI TTOJIOKECHHS
II0JI0 PO3POOJICHHS 1 CyHpOBOJY MPOTPaMHOTO 3a0e3rmeueHHs Ta
3a0e3neyeHHs Horo sSIKOCTI.




Memoou, memoOuxu ma mexHoNOI: METOON aHami3ly Ta
MOJICTIIOBaHHSI TMPUKIATHOI 00NacTi, BHUSABICHHS 1H(OpMaIiiftHIX
notped, kmacudikamii Ta aHamily MaHUX I TPOEKTYBAaHHS
OPOTPaMHOr0 3a0e3MeUeHHs; METOAM PO3pPOOJIEHHS BHUMOT 10
IPOTPAMHOTO 3a0e3MeUeHHsI; METOAM aHaii3y 1 moOyI0BH MoJenei
IPOTrPaMHOTO 3a0e3neueHHs; METOAU IPOEKTYBaHHS,
KOHCTPYIOBaHHS,  iHTerpamii, TecTyBaHHA Ta  Bepuikamii
MPOrpaMHOro 3abe3meueHHs; MeToau MoAudikalii KOMIOHEHTIB 1
JaHUX MIPOrPaMHOT0 3a0€3MeYeHHs; MOEIIl 1 METO/IU HaJA1MHOCTI Ta
SKOCTI B MPOTpamHiil iHXeHepii; MEeTOAU YIpPaBIiHHS MPOEKTAMU
MPOTPamMHOTO 3a0€3MEeUCHHS.

Incmpymenmu ma obnaonanusA: TPOTPpaMHO-anapaTHI Ta XMapHi
3aco0M  WIATPUMKH  TPOIECiB  IHXKEHEpii  MporpamHOro
3a0e3mneueHHs.

OpieHnrallis OCBITHBOL
porpamu

OcsiTHbO-TIpO(deciiina

OcHoBHUI (hoKyc OCBITHBOT
MPOrpaMu Ta Criemiaizamii

3aranpHa BUINA OCBiTa B ramysi 12 IndopmariiiHi TexHosOrIi 3a
cnenianbHicTio 121 [HXXeHepis mporpaMHOro 3a0e3nedeHHsl.
KimtodoBi  crnoBa:  iHXKEHepis  IpOrpamMHOro  3abe3nmedyeHHS,
OporpaMyBaHHs,  MOJICIIOBAHHS, IIPOEKTYBaHHA,  PO3pOOKa,
iH(opMartiifHi TeXHOJIOT1i, 00poOKa TaHMX.

Ocob6nuBocTI IporpaMu

OOOB’s3KOBE  TPOXOKEHHS  MPaKTUKA 3  BIAPUBOM  Bif
TEOPETUYHOTO HAaBYaHHS, 30KpeMa Ha (ipMmax-mapTHepax 3
omnaroro mpaimi. CTylIeHTH MalTh MOXJHMBICTb OpaTH ydacTb y
MDKHApOJHIA aKaJaeMiuHid MOOUTBHOCTI mporpam Erasmus+ Ta
DAAD vy mpoBigHux yHiBepcuterax €pormneiicekoro Corozy, a
TaKOXX y TpOrpaMi BIpTyaldbHOI MOOUTBHOCTI O XOJIOHCHKOTO
IHCTUTYTY TexHoJjori# (I3painb).

4 — IIpuaaTHicTh BUNIYCKHUKIB
J0 MPaleBJANITYBAHHA TAa MOJAJBIION0 HABYAHHA

[IpunartHicTs 10
TIpareBJIaITy BaHHS

[Ipodeciitna AisBHICTD K IHXEHepa-Tporpamicra, Gpaxisis 3
1HpopMaIIHHUX TEXHOJIOTIH

ITomanemie HaBUaHHS

[TponoBsxeHHs: HaBYaHHS Ha TPETHOMY (OCBITHbO-HAYKOBOMY) PiBHI
BUIIOI OCBITH.

5 — BukjiaganHd Ta OLIHIOBAHHSA

BI/IKJ'IaI[aHHfl Ta HAaBUaHHA

CryneHTolleHTpOBaHE Ta MPOOJEMHO-OPIEHTOBAHE HaBYaHHS,
MpoeKTHA pobOTa, caMOCTiitHa podoTa

OuiHOBaHHSA

Ex3amenu, 3alliky, 3aXHUCT MPOEKTIB, 3BIT 3 MPAKTUKH, 3aXHCT
KBamidikamiinHoi podotu

6 — IlporpamMHi KOMIIETEHTHOCTI

IHTerpajibHa KOMIETEHTHICTH

3maTtHICTh PO3B’sA3yBaTH 3ajadi B Tramy3l mnpodeciiiHoi Ta/abo
JOCITITHUIIKO-1IHHOBAIIHHOT ~ TisIbHOCTI Yy  cdepi  iHxKeHepil
MPOTrPaMHOTO 3a0e3MeUeHHs, 0 Nepeadadae K BUIbHE BOJIOAIHHS
HAsSIBHUMHU 3HaHHSMH, TaK 1 CIPOMOXKHICTh IX 3aCTOCYBAaHHS Yy
npodeciiiHii MpaKTHIIi.




3arajJbHi KOMIIETeHTHOCTI

3KO01. 3naTHICTh 10 aOCTPAaKTHOTO MUCJICHHS, aHAITI3Y Ta CHHTE3Y.
3K02. 3naTHICTh CHIJIKYBAaTUCS 1HO3EMHOIO MOBOIO SIK YCHO, TaK i
HCBMOBO.

3K03. 3naTHICTh MIPOBOJUTH TOCIIHKEHHS Ha BIIOBIHOMY PiBHI.
3KO04. 3naTHiCTh  CHUNKYyBaTHCS 3  TNPEICTABHUKAMH  IHIIMX
npodeciiHuX TPy Pi3HOTO PiBHA (3 eKCIepTaMH IHIIUX Trary3el
3HAHB/BUJIIB €KOHOMIYHOI JiSUTBHOCTI).

3K05. 3naTHicTh TeHepyBaTH HOBI 171€1 (KpEaTUBHICTB).

Crneniajapui

(paxosi)

KOMIIETEHTHOCTI

CKOl. 3naTnicTe aHamizyBaTH mpeaMeTHI oOmacti, (GopMmyBaTH,
Kiacu(ikyBaTh BUMOTH J0 MPOTPAMHOTO 3a0€3TMCUCHHS.

CKO02. 3naTHicTs po3poONsATH 1 peaizoByBaTH HAayKOBI Ta/abo
OpUKIagHI  TPOEKTH Yy  cdepl  1HXKEHEpil  MporpamHOTO
3a0e3MeUYeHHS.

CKO03. 3maTtHICTh  MPOEKTYBAaTH  apXITEKTYypy  MPOTPaAMHOTO
3a0e3neueH s, MOJIENIOBATH TpouecH (YHKIIOHYBAaHHS OKPEMHX
MiJICUCTEM 1 MOIYJIIB.

CKO04. 3natHicTh pO3BUBATU i peainizoByBaTu HOBI
KOHKYPEHTOCIIDOMOXKHI ~ iei B IHXKEHepil  IporpaMHOTO
3a0e3MeueHHs.

CKOS. 3gatHicts  po3poOasATH, aHaIi3yBaTH Ta 3aCTOCOBYBAaTH
cnenudikamii, craHgapTH, OpaBUiIa 1 pekoMeHAamii B cdepi
1HXeHepli IPOrpaMHOro 3a0e3MeUeHHS.

CKO06. 3naTHicTh e(heKTUBHO KepyBaTH (iHAHCOBUMH, JIIOJACHKUMH,
TEXHIYHUMH Ta IHIIMMHU TPOEKTHUMH pecypcaMu y chepi imxeHepil
POTrPaMHOTO 3a0e3MeYeHHS .

CKO7. 3gatHicTh KpUTUYHO OCMMCIIIOBATH MpoOJIeMH y ramysi
iHQopMalLIfHUX TEXHOJOTiH Ta Ha MEXi ramy3ed 3HaHb,
IHTErpyBaTH BIAIMOBIAHI 3HAHHS Ta PO3B’S3yBaTH CKJIAJHI 3ajadl y
MIMPOKUX 200 MYJIbTHIUCIMITIIIHAPHUX KOHTEKCTaX.

CKO8. 3gatHicTh po3po0isITH 1 KOOPAUHYBATH MPOLIECH, €TAlU Ta
iTeparii )KUTTEBOTO IUKIY MPOTpaMHOro 3a0e3MeveHHs Ha OCHOBI
3aCTOCYBAaHHS Cy4YaCHUX MOJEJNei, METOIIB Ta TEXHOJOTI!
PO3pO0IIEHHS MPOrPaMHOI0 3a0€3MeUeHHS.

CKO09. 3ngatHicTb 3a0e3nevyBaTu AKICTh IIPOrPaMHOTO
3a0e3neueHHs.

JlopaTkoBi

cneniajibHi KOMIETEHTHOCTI
J10 OCBITHHO-HAYKOBOI
NPOrpamMM MiATOTOBKHU
MaricTpis

JACKO1. 3gatHicTs  po3po0yATH  mporpamHe  3a0e3MeyeHHS
IHTENIEKTyalbHUX CHUCTEM Ha OCHOBI METOAIB MAalIMHHOIO
HaBYaHHS, EBOJIIOLIMHOTO MPOrpaMyBaHHS Ta MYJIbTHAreHTHHUX
TEXHOJIOT1H.

JACKO02. 3natHicTb pearizoByBaTH BHCOKOITPOAYKTUBHI
oOuncneHHss TpU po3poOIll MPOTPAaMHUX CHUCTEM TMapasieabHOT
00poOkH iH(popMarlii.

JICKO3. 3natHicTh  po3po0JIATH TIporpamMHE 3a0e3TEeYeHHs Ha
OCHOBI METO/IiB Ta 3ac00iB BIpTyaJIbHOI Ta BiAJaJIeHOT iHXEHepii.

7 — IlporpamHi pe3y/ibTaTH HABYaHHA

HopmatuBHuii 3MicT NiArOTOBKU MaricTpa, copMyJIbOBaHUHN Y TEPMIHAX pe3yJIbTaTiB HABUAHHS

PHOI1. 3natu 1 3actocoByBaTd cy4acHi mpodeciiiHi cTaHAapTH 1
1HIII HOPMATHBHO-TIPABOBI JIOKyMEHTH 3 IHXEHepil MporpaMHOro
3a0e3MeyeHHs.

PHO2. OuintoBat 1 BuOupatu eQeKTUBHI METOAM 1 MOJei
pOo3po0IIeHHS, BIIPOBAKEHHS, CYNpPOBOIy  MPOTPaMHOTO




3a0e3reueHHs] Ta YIPaBIIHHS BiIIOBIAHAMH TPOIECAaMU Ha BCIX
eTanax XHUTTE€BOTO IHKITY.

PHO3. ByayBartu i mocimiKyBaT Mojelli iHQOpMaIiiftHUX TIPOIIECiB
y IpUKIaAHIH 0067acTi.

PHO4. BusiBiisita iHopmManiitHi motpedu i knacudikyBaTu naHi 1
MPOEKTYBaHHS MPOTPaMHOTO 3a0e3MeyeHHs.

PHOS5. Po3po6isitu, aHaTI3yBaTH, 0OTpyHTOBYBAaTH Ta
CHUCTEeMaTH3yBaTH BUMOTH JI0 IPOTPAMHOTO 3a0€3MEYCHHS.

PHO6. Po3pobsiiT 1 OWiHIOBaTH  CTpaTerii  MpOEKTYBaHHS
IporpaMHUX 3aco0iB; OOTPYHTOBYBaTH, aHANI3yBaTH 1 OI[IHIOBATU
BapiaHTH NPOCKTHHUX pIMIEHb 3 TOYKH 30pY SIKOCTI KiHIIEBOTO
OPOrPaMHOTO  TPOAYKTY, PECYpPCHHX OOMEXeHb Ta I1HIIMX
¢axTopis.

PHO7. Anani3zyBaTH, OIIIHIOBATH 1 3aCTOCOBYBATH Ha CHCTEMHOMY
piBHI CyyacHi mMporpamMHi Ta amapartHi miatGopMu st PO3B’I3aHHS
CKJIQJIHUX 3a7a4 1HXKeHepli MPorpaMHOro 3a0e3neueHHs.

PHO8. Po3zpobmatn 1 moaudikyBaT apXiTeKTypy MIpOrpaMHOTO
3a0e3meueHHs A peasizallii BUMOT 3aMOBHHKA.

PHO09. O6rpynroBano BUOHMpATH napajgurMu i MOBH
mporpamMyBaHHsI JJiIi pO3pOOJIEHHS MPOrPaMHOTO 3a0e3TCUCHHS;
3aCTOCOBYBATM Ha MPAKTUI CydacHi 3aco0M po3poOsieHHS
MIPOTPaMHOTO 3a0€3MEeUCHHS.

PH10. MonugikyBaTH icHyI04i Ta po3poOIsSTH HOBI alrOpUTMIiuHI
pILIEHHSI IeTAIbHOTO MPOEKTYBAHHSI IPOTPAMHOT0 3a0€3MEUEeHHS.
PH11. 3a0e3meuyBaT SKICTh Ha BCIX CTaisX YXUTTEBOTO IUKITY
IPOrpaMHOr0 3a0e3MeYeHHs, Y TOMY YHCIl 3 BUKOPHUCTAaHHSIM
pENEeBAaHTHUX MOJENel Ta METOJIIB OIIHIOBAHHS, a TaKOX 3ac00iB
aBTOMAaTHU30BaHOTO TECTyBaHHSA 1 BepHdikamii MporpaMmHOTO
3a0e3neueHHs.

PH12. Tlpuiimatu e(heKTuBHI opraHizariiHO-yIpaBIiHChKI
pillIeHHS B yMOBaX HEBM3HAYEHOCTI Ta 3MIHHM BHMOT, IOPiBHIOBATH
albTepHATHBH, OI[IHIOBATH PU3HKHU.

PH13. KongirypyBatu nporpamue 3a0e3nedeHHs, KepyBaTH HOro
3MiHAMU Ta PO3pOOJEHHSAM MPOrpamMHOi JOKYMEHTAIlli Ha BCIX
eTarnax XXHUTTEBOTO ITUKITY.

PH14. [IporHo3yBat  pO3BUTOK  MPOrPpaMHHUX  CHUCTEM  Ta
iH(pOpMaLIfHUX TEXHOJIOTIH.

PH15. 3aificHioBaTH pEIHKUHIPUHT TPOTrpamMHOTO 3a0e3medeHHs
BIJIITIOBIAHO IO BUMOT 3aMOBHHKA.

PH16. IlnanyBatu, opraHi3oByBaTH Ta 3I1HCHIOBAaTH TECTYBaHHS,
Bepu(ikalio Ta Bajifaliio MporpaMHOro 3ade3rneyeHHs.

PH17. 36upatn, anamizyBaTH, OIIIHIOBaTH HEOOXiAHY 1S
pO3B’sI3aHHA HAyKOBUX 1 MPHUKIAAHUX 3a4ad  iHQopmaliro,
BUKOPHUCTOBYIOUM HAyKOBO-TEXHIUHY JIiTepaTypy, 0a3u JaHWX Ta
1HIII JDKepena.

JonatkoBi pe3yabTaTn
HABYaHHS A/ OCBITHbO-
HAYKOBOI IpOrpamMu

JAPHO1. Po3pobmasitu mporpaMHe 3a0e3nedeHHs] iHTEeNEKTYaTbHUX
CHCTEM Ha OCHOBI METOJIB MAlIMHHOTO HABYAHHS, €BOJIIOLIHHOIO
poTrpaMyBaHHs Ta MyJIbTHAT€HTHUX TEXHOJIOT1H.

JIPHO2. BukonyBatu mapasenbHi OOYHCIEHHS, 3aCTOCOBYBAaTU
3aco0M TapaNeabHOTO TPOTpPaMyBaHHS B TIpoIeci iHXeHepil
POTrPaMHOTO 3a0e3MeUYeHHS .

JIPHO3. 3acTocoByBaTH TEXHOJOTII BiIJalieHOI Ta BipTyaJIbHOI
1HXeHepii mpu po3poOIIi MPOrpaMHOro 3a0e3MeYeHHS.




8 — PecypcHe 3a0e3nevyeHHs1 peanizanii nporpamu

Kanpoge 3a0e3ne4eHHst

I'apantom ocBiTHROI mporpamu € npodecop [yOposin Banepiit
IBanoBHu. HaykoBo-megaroriydi mpariBHHKH, M0 3a0€3Me4yI0Th
OCBITHI Tpolec 3a CHEUiaJbHICTIO MAalTh CTaX HAayKOBO-
nearoriyHoi MissTbHOCTI TIOHA/ JIBa POKW Ta PiBEHb HAyKOBOI Ta
npodeciiHOT aKTUBHOCTI, SKUH BigmoBinae JIimeH31HHUM yMOBaM
MPOBA/DKCHHSI  OCBITHBOI  MisIBHOCTI. Bei  Buknamadi, — sKi
3a0e3MeuyoTh OCBITHI KOMIIOHEHTH (axoBOi MiArOTOBKH, MAaIOTh
KBaTiiKaIlio BiAMOBIIHO A0 CIEiaIbHOCTI.

Buknanaui, mo 3abe3nedyoTs OCBITHIHM MpoIlec 3a CreniaibHICTIO,
AKTHBHO  CIIIBOPAMIOIOTh 3  MPOBIAHUMH  1HO3EMHHMH  Ta
YKpaiHCBKUMHU YHIBEPCUTETaMU B PaMKax OCBITHIX MIKHApOIHHUX
mporpam, TMOCTIHHO OepyTh yd4acTh y MIDKHAPOAHMX HAyKOBUX
KOH(EpeHIIisiX, CeMiHapax Ta CUMIIO3iyMax sIK B YKpaiHi, Tak 1 3a
KOPJAOHOM. 3a OCTaHHI POKHM BHKJIaaadi Kadempu MporpaMHHUX
3ac00iB B3SUIM y4acTh Y BUKOHAHHI TaKMX MIDKHAPOJIHUX MPOEKTIB
nporpamu Tempus €Bponeiicekoro Coro3y: DESIRE (2013-2016)
«Po3pobka KypciB 3 BOYZOBaHMX CHCTEM 3 BHKOPHUCTAHHSIM
IHHOBaIIMHUX BIPTYyaJIbHUX MIAXOIIB IS 1HTETpallii HayKH, OCBITH
Ta nOpomuciaoBocTi B VYkpaini, ['pysii, Bipmenii» (544091-
TEMPUS-1-2013-1-BE-TEMPUS-JPCR), CERES (2013-2016)
«lleHTpu mWepenoBOro MOCBIAY Ui MONOAUX ydeHux» (544137-
TEMPUS-1-2013-1-SK-TEMPUS-JPHES), mnporpamu Erasmus+
€spornericbkoro Corozy: ALIOT (2016-2019) «IutepHeTr peueit:
HOBAa HaBYaJIbHa TIporpama Juisi TOTped MPOMHUCIOBOCTI Ta
CYCIILIIECTBAY (573818-EPP-1-2016-1-UK-EPPKA2-CBHE-JP),
BIOART (2017-2021) «lxaHOBaImiiiHa MyJbTHIUCIUILIIHAPHA
HaByYaJbHA MporpaMa JUIs MiATOTOBKU OakaliaBpiB Ta MaricTpiB 3i
MTYYHUX IMIUIAHTIB s Oioimkenepii» (586114-EPP-1-2017-1-
ES-EPPKA2-CBHE-JP), WORK4CE (2020-2023 pp-)
«MiKIOMEHHI KOMNETEHINi s 3a0e3nedyeHHsi 30pOBOi  Ta
oe3neunoi pobotu y 21 cromitriy (619034-EPP-1-2020-1-UA-
EPPKA2-CBHE-JP), nporpamu Himernpkoi ciry:x0u akaaeMiqHUX
oominiB DAAD VIMACS (Virtual Master Cooperation Data
Science).

3a yac BUKOHaHHA MpoekTiB Tempus Ta Erasmus+ Buknamauyi, 1o
3a0e3MeuyoTh ~ OCBITHIM  TIpOIeC, TMPOMIIIM  TiABUIICHHS
kBanmi(ikamii Ta CTaXyBaHHS B TMPOBIAHUX 3aKOPJOHHHUX Ta
YKpaiHCBKUX YHIBEpCUTETaX, OMyOJIiKyBalM CIIUJIbHI HayKOBi Ta
HABYAJIbHO-METOANYHI MaTepial pa3oM 3 1HO3EMHUMH KOJIETaMH.

MarepiajJibHO-TEeXHIYHE
3a0e3ne4yeHHs

J51s1 BUKOHAHHS OCBITHBOI Iporpamu Kadepa mporpaMHux 3aco0iB
Ma€ AB1 JIKIIHHI ayauTopii Ta CiM KOMITIOTEpHHX J1abopaTopiid Ta
KJIaciB, OCHAIEHMX CYyYacHOI0 OOYMCIIOBAJIBHOIO TEXHIKOIO Ta
nepudepitHIMHU MIPUCTPOSMH ¥ YCTATKYBAHHSIM:

— naboparopis iHKeHepii mporpamHoro 3abesmnedyeHHs (aya. 58):
Cepsep (AMD X2 A4400 MI'u / RAM 2 I'6 / HDD 2#320 I'6 /
video 256Mb / DVD+RW / FDD 1,44 / key / mouse / TFT 19"
Samsung SyncMaster 940N) — 1 mit., [lepcoHanbHUIT KOMIT FOTED
Roma PC (CPU Intel® Pentium G5400 3.7 GHz/ RAM DDR4
4 Gb/ HDD 500 Gb/ MB Intel® H310/ CASE 450 W ATX k-t
Real-El Standart 503 Kit USB wmep.¢punstp, Momnitop Philips
203V5LSB26/62 19"5 TN (LED) 16,9 Sms D-Sub black B xom-Ti 3




iHTepdeiicanM  kabenem, Kabenmem OKUBIEHHs) — 12 T,
[Tepconanbuuii komm’torep (S3000/ 512 Mb/ 160 Gb/int/ DVD+-
RW/ 1,44/ key, mouse / TFT17" SM710N) — 1 mir., [lepconanbauit
koM 'torep (A3200/ 1024 Mb/ 160 Gb/ 256 M/ DVD+-RW/ 1,44/
key, mouse, TFT 19" SM940N xontp. Wireless )— 14 mir.,
Kommn'torepuuii Tepminan ZALMAN (Intel Core 13-7100 3.9GHz /
2x RAM Kingston 4Gb DDR3-2400 / HDD 1Tb / MB Asus
PRIME H270-PLUS / monitop Samsung S24D300H / Logitech
K120 / Logitech B100) — 1 mt., [Tepconanbuuii kommn’rorep Roma
PC (PIII 800/ 256/ 46,1/ 3,5/ 32, Mounitop Samsung Samtron-75E)
— 1 ., O6maguanas 3Com 3C16792 Office Connect Switch / 16
port / 10-100 — 1 mr., Ilpunrep nazepuuii hp LJ 3005N — 1 mr.,
Ckanep HP ScanJet 5590 A4 — 1 wr., Ixepeno Oe3nepebdiitHOro
xusneHHs UPS APC1000 VA smart — 1 mr., MapmpyTtusatop D-
Link WF DSL G804V — 1 mr., KomyrtaTop TP-Link TL-SG1024 —
1 ., By3zon mepexnuii 24p D-Link Des1026G — 1 mr., Mogem
D-Link DFM 562E — 1 mr., Komyratop mepexesuii D-Link
DES1026G, Mynbtumeaia-npoektop — 1 mr.;

— xoMmm'totepuuii knac (aya. 56): Cepsep "ROMA Server" (P4-
3.0 Ghz/ Mb 1915/ 2x512 Mb/ HDD 120 Gb/ HDD/ SATA/FDD
3.5/ Lan/ CD/ Case/ Monitor Samsung793DF) — 1 mr.,
[Tepconanbramii komm ' toTep Roma PC (Intel Celeron D 2.4 I'T1r /
RAM 256 Mb/ HDD 40Gb/ CD 52-x/ FDD/ key/ mouse/ monitor
Samsung 78E) — 12 mr., [lepconansuuii komm’torep Roma PC
(Intel Celeron 2,53 Ghz/ Ram 256 Mb/ HDD WD120Gb/ HDD
40 Gb/ CD-52x/ FDD/ key mouse/ Samsung 793DF) — 1 mr.,
[lepconanpamii komm’torep Roma PC (Intel Celeron 2,53 Ghz/
Ram 256 Mb/ HDD 40 Gb/ HDD WD 120 Gb/ CD-52x/ FDD/ key
mouse/ Samsung 793DF) — 1 mr., IlepconansHuii KoMIT 10TEp
Roma PC (Intel Celeron 2,53 Ghz/ Ram 256 Mb/ HDD 40 Gb/ CD-
52x/ FDD/ key mouse/ Samsung 793DF — 10 mr., IIpunrep
nazepuit Canon LBP 2900 — 1 wr., IIpuatep Epson LX-300 — 1
mt., Ckanep EPSON Perfection 1670 *E76V137189*BAA — 1 wir.,
Mepexnuit agantep Adapter Card, 10/100 BaseTX TX20 Small
Factor PCI Allied Telesyn AT-2501- — 1 mT., Mynsrumenia-
NpOoeEKTOp — 1 WT.;

— xomm'torepuuil knac (ayza. 49): Cepsep R-Line (Intel Xeon E3-
1230v5 3.4GHz / Intel Server Board S1200SP / RAM 16 Gb
DDR4-2133 / SSD 128Gb Intel SSDSC2BB120G6 / HDD Seagate
ITb STIO00VNOO2 / xmaBiatypa Genius KB-110 USB / muma
A4Tech OP-720 USB / monitop TFT 19" Philips 193V5LSB2/62)
— 1 mrt., Komm’rotep R-Line (Intel Pentium G4400 3.3GHz / Asus
HI10M-CS / RAM Crucial 4 Gb DDR4-2133 / HDD Toshiba
DTO1ACAO050 500 Gb / xnasiarypa Genius KB-110 USB / muma
A4Tech OP-720 USB / monitop TFT 19" Philips 193V5LSB2/62)
— 10 mr., Komm’rorep (cuctemHuid OJOK, MOAYJb I1am’sTi,
HAKONWYyBay, TIpOLECOp, KOpHyC, MarT. Iulata, KOMIUICKT,
nporpamMHe 3abe3nedeHHs, MoHiTOp) — 4 mT., Komm’torep ECS
(H81H3-EM2D/ Intel Celeron 2.8GHz/ 4Gb DDR3 GOODRAM/
3.5" HDD 1TB I/ ATX 400W) — 2 mrt., Komyratop TP-Link
Gigabit Switch TL-SG1024, 24 noptu — 1 mrt., [Ipoextop Epson
EB-X31 — 1 mr., Komynikamiiine o6inagaanaas HP — 1 mr., Cxanep
hp ScanJet 5590 A4 — 1 wir., KomyTarop TP-Link TL-SF1016DS —
4 mrt., KomyTatop TP-Link TL-SF1024D — 2 mir.;




— naboparopiss CAD/CAM/CAE cuctem (ayn. 57): Ilepconanpauit
xomm'iorep (13-2120/DDR-III 4Gb/ HDD 500 Gb + 1Tb/ MSI
GeForce GTX 560 1 Gb/ DVD+-RW LG/Key/Mouse/TFT 19
SAMSUNG S19A10N) — 1 mr., IlepcoHanbHuil KOMIT'FOTEp
(Cucremumii 6ok DC system Intel Core 13-2100 / Asus P8H61
PLUS (rev 0) Socket 1155 / DDR-III 4 I'6 PC1333 / HDD 500 I'6 /
ATI Radeon HD6570 1Gb / DVD+RW / Case 400W / key, mouse
Logitech / Win7 Pro Rus SP1 x86, Monitop LG 21,5" TFT
E2242C-BN Black LED) — 12 mr., IlepconanbHuii KomIr'iorep
S3000/ 512 Mb/ 160 Gb/int/ DVD+-RW/ 1,44/ key, mouse /
TFT17" SM710N — 1 wr., I[Ipuctpiii 6aratodpynkuionansuuii A4
4/0 Samsung SCX-3400 — 1 iT., [Tpuctpiii
6ararodyukiionansanii Canon i-SENSYS MF-112, A4 — 1 mr.,
[TpunTep mepexesuit HP LI 2600N — 1 wt., Mikpodon MIC-111 —
1 wr., Mynetumenia AK Sound Level L — 3 mir., [Ipoektop Epson
EB-905 — 1 mrt., Binuectep 30BHimHii 2,0 TB Transcend StoreJet
2.5 USB 3.0 cepis H(TS2TSJ25H3P) — 2 mt., Binuectep 3,0 TB
WD 5400 rpm 64Mb SATAIIl 3.5" (WD30PURZ) — 1 mwr,
Iarepuer-numo3 TP-Link TL-WR84IN — 1 mr., Komyrarop HP
ProCurve 1410-16G — 1 mr., Monem Akorp — 1 mr., Monem D-
LINK DFM 562E — 1 mr.,, Momem GVC 28800 ext — 1 mirT.,
Tepminan CTL-800 — 1 mt., Touka moctymy D-Link WWLG700AP
— 1 wr., Touka noctymy D-Link DAP-2360 — 1 wr., ®nin kapra
flip-chart standart — 1 mr.;

— aboparopisi 1HTENEKTYaJIbHOTO KOMITIOTHHTY, BIPTyaJlbHOI Ta
JIOoTOBHEHOI  peanmbHOCcTi  (aya.  25a-27):  CepBep  mis
BUCOKONPOAYKTHUBHHUX Ta mapanenbHux obOumciens (HPE DL380
Genl0 8LFF / 2x5120Xeon-G / 6x16GB DDR4 / 2x512GB SSD
SATA / 2x8TB SATA / P408i-a / GeForce GTX1650 4GB / PSU
2x1600W) — 1 mrt., Switch HP 5130-24G — 1 wr., APC Smart-UPS
RM 1500VA 2U — 1 wr., I[IK Roma PC (CPU Intel Core 17-8700
6/12 3,7GHz/ 2xRAM DDR4 8Gb / SSD 240Gb / Mb Intel ASUS
H310/ Case 500W ATX / Video GigaByte GeForce GTX1070 8Gb
GDDRS5 / Rapoo N1850 /LCD LG 23.8" 24MK430H-B) — 2 mir.,
I[IK Roma PC (CPU Intel Core 17-8700 6/12 3,7GHz/ 2xRAM
DDR4 4Gb / SSD 500Gb / Mb Intel ASUS B360 / Case S00W
ATX / Rapoo NI1850 /LCD LG 21.5" 22M38A-B) — 7 mr,
[Tepconanbamii kommn'torep PC Asus (B360M-D/ Intel 17-9400/
8 Gb DDR4 King/ 2.5" SSD 480 Gb/ ATX 500 W/ TK 10/ monitop
223V5LSB/01) — 3 mr., Ilepconansuuii komm'iotep (Artline
Business B26/ mpou. AMD Ryzen 5 4650G/ onep. mam. DDR4-
3200 16GB/ SSD 250GB/ HDD 1TB/ Mon. Asus BE249QLBH,
k1. 2E KS108USB, muma 2E MF1010 USB) — 10 mwr., HoyrOyx
DOS W4M61EA HP 250 15.6AG/ Intel N3060/ 4/ 1 TB/ HD 400/
BT/ WiFi/ — 2 mmr, Tenesizop 43"LED 4K Samsung
UE43TU8500UXUA Smart, Black — 2 mr., Mynbsrumenia-
npoektop — 1 mr. Akymynsatop Xiaomi Mi Power Bank 20000
mAh White (VXN4147CN) — 2 mwr., Bineopeectparop Dahua DH-
NVR4108-8P-4KS2 — 2 mrt., Kamepa IP-Dahua DH-IPC-
HFW1320S-W — 3 mr., Kamepa Dahua DH-IPC-HFW1320SP-W —
1 mr., Kamepa IP-Dahua DH-IPC-HFWI1320SP-W — 4 r.,
Kamepa IP Dahua DH-IPC-HFW1320SP-W — 1 mt., Kapra mam'siti
64 Gb microSDXC Kingston Class 10 (SDC10G2/64GBSP) — 2
mt., Ilmanmer Lenovo Tab 4 10" Wi-Fi 16 Gb Slate Black




(ZA2J0059UA) — 1 mr., [Tnmanmer Lenovo Tab 4 10" Wi-Fi 16 Gb
Slate Black (ZA2JO059UA) — 2 mt., Yexon-knasiarypa Nomi KC
1010 mus mmanmera 10.1" Black — 2 mr., @nem-nam'ste 128 I'0 —
1 wr., Monynes mam’sari 8 Gb — 1 mt., Moayns mam’sti 16 Gb — 1
mt., [Ipucrpiit Intel Neural Compute Stick — 1 mr., Hlomom
BipTyasibHOi peanbHocTi Oculus Go VR (32 Gb) — 1 mr., [llosnom -
OKyJIsipH BipTyanbsHOi peanbHOCTi OculusRift+Touch — 1 mir.;

— nabopaTopisi BOyIOBaHUX CHCTEM Ta BiJJalieHol 1HXeHepii (ayn.
53a): Cepep (DELL TI110 QC E3-1230v2 3 mnporpamMHUM
3a0e3neueHHsM Microsoft Windows Server 2012 Std: 3.3Ghz
PERC H200 NHP DVD+/-RW , O3V 16I'6, HXKM/I 2*1000I'0,
Knasiarypa, Muma — 1 mr., Cepsep 4*Crucial DDR3-1333/ 8 Gb/
2x1 Tb Toshiba 3,57 SATA3, PERC H200NHP/HL-DT-ST
DVD+/-RW GHA2N SATA DELL PowerEdge T110 II QC E3-
1240V2, 3.40 GHz — 1 mr., CepBep TFT 19" SM940N nt/
DVD+RW/ 1.44/ key, X2AM?2 4200/ 2048 Mb/ 2x320 Gb/ — 1 mir.,
bnok 6e3nepebiitnoro xusnenHs FSP Frigate Pro 3K (online) mist
ceppepa DELL Power Edge T110 II) — 1 mr.,, [IK Engler
“Impression” 3 Microsoft® Windows® 8.1 Pro (Intel Core i3-
3.5GHz 3Mb BOX LGA1150, O3Y DDR3 1600MHz 4Gb, HXKM/]
500GB SATA, DVDRW, Kopnyc 350W, Knasiarypa, Muma) — 8
mT., ABTOMaTH30BaHe pobode micie JadopaHTa (CUCTEMHUN OJIOK
15/MH110/ 4GB O3Y / 4 GB video/ 1 TO xopcTkuii auck/
KinaBiaTypa/ mumna/ mepexei ¢pimptpu) — 1 mT., Monitop LED
LCD Samsung LS24D300HS — 3 mr., Mounitop LED LCD
Samsung S24D300H Black D-Sub — 9 mt., Monitop LED LCD LG
23MP55D Black DVI — 1 wr., BOIT Canon i-SENSYS MF-112, A4
— 1 mr., Iada cepsepna wHactinma ENG 19 — 1 T,
[HTepaKTUBHUN KOMIUIEKC Yy CKJaai (iHTepakTHBHA JIOUIKa,
MYJIBTUMEA1a-TIPOEKTOP, IMiJIOTOBA MmijcTaBka) — 1 mT., AmapaTHa
wiatpopma Cyclone V GX FPGA Starter Kit na ocnosi ITJIICC
Cyclone V GX 5CGXFC5C6F27C7N — 10 mr., JIBokoiicHa
mogenb aeMmoHctpaniina HP794 Formula Flowcode Buggy s
HAaBYaHHS OCHOBaM EJIEKTPOHIKM Ta POOOTOTEXHIKM — &8 IIT.,
3apsaHuil npucTpiit Ta HaOip akymysstopiB Set Charger + 4 AA-
batteries — 8 mT., Kapra mam'stu MicroSDXC 64 GB UHS-1 Class
10 Transcend Premium 400x+ SD-adapter
(TS64GUSDUI) — 2 mt., Kommnexr Basys 3 Pmod Pack — 3 mir.,
Kommnext Raspberry Pi 3 Microsoft loT Pack for Raspberry Pi 3-w
— 3 mr., Konektop mama Ha 40 BuBOaiB — 5 mT., KoHekTop Mama
Ha 40 BuBOMIB, BijcTaHb MK THi3gamu 2,54 MM ( — 5 mrT.,
Kontposmep Communication module ESP32 (410-377) — 3 mir.,
Jlaboparopuuii ~ komruieKT 3  poOororexHiku EHIJIEP 3
oOJaTHaHHAM JUIsl HAlIOBHEHHS Jraboparopii — 1 mr., Moy 3,5"
320x480 TFT LCD kon. mucruteir mist Arduino Mega 2560
(ASC201) — 5 mt., Monyne Bluetooth HC-05 nmnst migkimtoueHHS
Arduino mo bluetooth (AOC165) ans Arduino — 5 mr., Moaynb
Wi-Fi LuaNode32 ¢ ESP-32 mns Arduino (AOCS515) — 5 mmr.
Monayns Wi-Fi ESP8266 WittyCloud (AOC361) ans Arduino — 5
mT., Moayns akymynsatopa Panasonic NCR18650B 3400 mAh 6e3
3axucty V2 (AOA209) mis Arduino — 10 ., Moayns 6apomerpa
BMP180 (matunk armochepnoro tucky) (ADC-148) mst Arduino —
5 mt., Moayns BimnmaromkyBanbHOi mnata AD8232-Modul Lead
Heart Rate Moni — 5 mrT., Moayns Biaciky SB-18650-2 mis




JIT. aKyMyJSITOpiB 3 mociif. 3'eqHanHsaM (AOCS536) s Arduino —
5 mt., Monyns Biaciky ans akymystopiB 18660 1P (AOCS579) nns
Arduino — 5 ., Moaysns BosbTMeTpa mocTiiiHOi Hanpyru Big 0 B
o 33B (ATC136) mns Arduino — 5 mrt., Moayns naTuuka
Bosorocti Ta temneparypu DHT22 (ADC124) mns Arduino — 5
mt., Monynp naruuka mynscy MAX30102 (ADC218) nns Arduino
— 5 mr., Moaynp natumka cepreBoro putMmy PulseSensor
(ADC190) nnst Arduino — 5 wt., Moayns EKI enekrponis Skintact
(komrut. 10 mr.) s Arduino — 5 mT., Moayns EKIT Ha ocHOBI
yuna AD8032 — 5 mt., Moaynb KUBIEHHS Il MAaKeTHOI IUIAaTH
5B/ 33B (AOC147) — 5 mr., Moaynb KOMyHIKaIliiHUHA
GSM/GPRS/GNSS/Bluetooth HAT st RaspberryPi or Waveshare
(DPC311) — 5 wT., Moaynp MOpTaTUBHUN 3apsIHUN MPUCTPiH
Powerbank 1x18650 3 Buximom USB (AOC594) nns Arduino — 5
mt., Moayns mpommucnoBuii pamiomogem DIGI XB24-AWI-001
g Arduino — 5 mt., Moayns TemnepatypHoro gatyuka DS18B20
6e3 xabemo — 5 wt., Moaynp nudpoBoro Aardyuka TemIepaTypu
Sensor-DS18D20 ans Sonoff TH 10 A u 16 A ot Itead/ 1 metp
(ADC211) nns Arduino — 5 mt., Hab6ip (0165-012-000) 119842 E-
CALL - 3 mr., Ha6ip xonektopiB PLS-40 6 konwopiB (ACC295) —
5 wt., HaGip nepemudok EIC-J-L — 140 mt., HaGop iHCTpyMeHTIB
— 1 mr., Habop kabeniB 6-conductor 0.1 socket-socket cable- 6
long-6 (150 mm) long jumper cable of 6 conductors, 0.1 — 5 .,
Ha6op mepemuuox AOC43 — 5 mit., [Imara 900 MHz 1 GB RAM
HaByYajJbHa JUIs mporpamyBaHHs Raspberry Pi 2 Modell B-ARM
Cortex-A7 Quad Core — 10 mr., Ilmara PYNQ-Z1 Python
Productivity for Zyng — 3 mr., IInara ans HaB4aHHs poOOTH 3
MikpokoHTposiepamu Arduino Mega 2560 R3 Atmega8U2.2. — 10
mr., Ilnata HaBuanbHa 1Is poOOTH 3 aHAJOTOBUM CHUTHAJIOM.
STM32F4-Discovery — 10 m., [Tnata po3mmpenss 1t Arduino 3i
BxogoM mSD-Shield v2 (Datenlogger Shield) ans xapt mam’siTi
microSD — 5 mrr., [Tnara po3mmupenss ans Arduino ta Arduino Pro,
Danger-Shield Bausatz (Spark Fan), mo 3a0e3nedye momaTkoBi
30BHIiIHI iHTepdeicn — 10 mr., [lnara posmupenns mis Arduino
GLCD-Shield mit Display s miaxitoyeHHS MiHI AMCIUICIO. — 5
mT., [Imara po3mupenns ais Arduino Mega 2560 Ethernet-Shield
R3 (Arduino) mmst migkmrodenHs no mepexi Ethernet. — 10 miT.,
[lnata posmupenHs mis y3romkenHs 3 LCD  moniTOpom
M10283QT2 Adapter v2 (inkl LCD) ang nmnat Arduino u Raspberry
Pi. — 5 mr., [1naTa po3mmpeHHs s y3roKeHHS TUIaTaMH IS iX
RPi-Shield-Bridge (Raspberry Pi-Arduino Adapter) cymicuHoi
po6orn. — 10 mmr., Ilmara MmMBHAKOTO TPOTOTUITYBAHHS IS
Bijanenoi nabopatopii — 1 mwr., [Inardopma miast po3pobku Basys
3 Artix-7 FPGA Trainer Board — 3 mrr., [Tigifimad g1 BiggajaeHoOT
nabopatopii — 1 ., [ToTeHmiomMerp 1t 3a1aBaHHs KyTa IOBOPOTA
Bici st Arduino u Drehencoder mit Taster PEC12R-4225F-S0024
Arduino Pro. — 5 mr., [Ipunrep Creatr HS leapfrog 3D Printers 3
nBoMa ekcrpynepamu ta mpodeciitaum 10 SimpliFy — 1 mmr.,
Bupobunua suiiika g Bigganenoi nadoparopii — 1 mr., Cxanep
tpuBuMipHuid Gotcha — 1 mr., CTeH] HaBYAIbHUI aBTOMAaTH3AIlli
oyniBens Legrand — 1 mT., Crinn nabipunty HP458 Maze Walls
kaptoHHi — 1 mr., Tepminan CTL-800 — 1 mrT., TproxBicHU
nopTan ans Biananenoi nmabopartopii — 1 ., Onenr-HakonuyyBay
USB Leapfrog — 1 mr., llIBuake mpoTOTUITYBaHHS TSl BiJIaJICHOT




nabopatopii — 1 mr., Komyratop kepyemuit HP 2530-24G (L2
24xGbE RJ-45+4 Gb E SFP+1xRJ-45/1 micro USB) cepus J9776A
—1 mr,;

— BuKiIaganbka (ayn. 43): Ilpuntep nazepuuit HPLIGL — 1 mT.,
[punrep nazepunit HP LJ P1102 — 1 mr., HoyrOyk DOS
WA4AM61EA HP 250 15.6AG/ Intel N3060/ 4/ 1 TB/ HD 400/ BT/
WiFi/ — 2 mr., Ilepconansuuii komm'rorep HP Compaq Elite (8300
SFF Mouitop 24" Acer B243H, kmaBiatypa, muma) — 1 mr.,
[epconanpamii komm'totep (A3200/ 1024 Mb/ 160 Gb/ 256 M/
DVD+-RW/ 1,44/ key, mouse, TFT 19" SM940N kouTp. Wireless)
—1 mr,;

— kabiHeT 3aBigyBava kadenpu (ayn. 53-a): Cynepkomm'torep (Intel
Xeon E5-2650v4 2.2GHZ 30M Cache 12C 105 (338-E5-2650v4);
cuct. oxoi. npou. Zalman CNPS10X Per marep.mutara ASUS X99-
A 11, monitop 23"6 Samsung. xnaB. Logitech K120 USB Black,
moa.nmam DDR4 32Gb (2x16Gb) Kingston Fury sxopct.nuck 4,0 Tb/
ook xuBin. ATX 850W, kopmyc Zalman Z11 Neo Black, BX
APC Smart-UPS 1500VA LCD 230V (SMT 15001) BimeokapTa
Gainward PCI-Ex GeForce GTX 1080 Phoenix Golden Sampie
8 Gb GDDR5X) — 1 mr.,KonitoBansauii anmapar (Canon IR 2016
A3+Start complect+Toner 2 tube) — 1 mr.,AKycTHYHA CHUCTEMa
SVEN 314 Black USB — 1 mr., Be6-kamepa A4 Tech PK-930H
Black Silver — 1 mr.

— NeKuiiHa ayautopis (aya. S55): mMymnbTEMedia-nmpoexkTop Epson
EB-WO05 (V11H840040) — 1 mur.

— NeKuiiHa ayautopis (aya. 45): MymnbTEMeAia-nmpoekTop Epson
EB-WO05 (3LCD, WXGA, 3300 ANSL Im)— 1 mT.

HaBuanbHi ayautopii Ta naGopatopii 1 kinacu Ha 100% 3a6e3nedeni
MYyJIbTUMEIINHIM OONaJHAHHAM, a TaKOXX KOHAMIIOHEpaMH. Yce
KOMIT IOTepHE OOJagHaHHS TMIAKIIOYEHO 10 Mepexi I[HTepHer,
Takok 3abe3meueHo Oe3mpoBigHUN MocTynm 1o wiei mepexi. s
3arajJbHOOCBITHIX  JHCHMIUIIH  BUKOPUCTOBYIOTHCS  JICKIIIHHI
ayauTopii Ta JadopaTopii BiAMOBIAHMX 3aranbHO3a0e3MeuyBaTbHUX
Kadeap, 1o MarTh HEOOX1HE OCHAIIICHHS.

3n00yBaui BHIIOI OCBITH, SKI OO NOTPEOYIOTh, 3abe3MeyeHi
TYPTOKUTKOM

Indopmaniiine Ta HABYAJIBHO-
MeTOoau4YHe 3a0e3meueHHs

bibniotreka moeanye TpaauiiitHi 6i161i0TeuH1 (GOHIU HA MANEPOBUX
Hocisx (841880 mpum.), GoHI eneKTpOHHUX HOKyMeHTIB (54828
Ha3B.), TEXHOJIOT1YHI KOMIUIEKCH, 1[0 3a0e3MeuyioTh JOCTYI 0
cBiTOBHX iH(opMaImiitHuX pecypciB, 30kpema 10 pecypciB Elsevier
(SCOPUS), Web of Science: http://www.zntu.edu.ua/naukova-
biblioteka). 3a ramys33io 3HaHb 12 IndopmamiitHi TexHOIOTIT
016mioTeunuii (oHA MICTUTD OibIle 2 TUC. HA3B BUAAHD, MIAMUCKY
Ha 11 mepiognmunmx Bumans. Takoxk 0ibmioTeka 3a0be3neuye YuTaviB
BUIAHHIMU IHIINX 6i0mioTek  perioHy  uepes BT
MDKOIOTIOTEYHOTO a0OHEMEHTy Ta OE€3KOIITOBHY EJEKTPOHHY
noctaBky  gokymeHTiB  (http://library.zp.edu.ua/edd mba.html),
Hamae goctyn g0 nudpoBux 0a3  jgaHMX 1 Oi0moTek
(http://library.zp.edu.ua/test_dostup.html), Hamae xoncymbTamii 3
HOIIYKY JiTeparypu (30xpema JUCTAHLIWHO:
https://form.123formbuilder.com/2711963?wwwNgRedir).

VYHiBEepCUTET Ma€ JOCTYII 10 BOJIOKOHHO-ONTHYHOI Mepexi «Ypany,
110 3a0e3neyye onepaTuBHUMN AOCTYM J10 iHpopMallii, oOMiH Hero, ii
PO3TOBCIO/KEHHS, HAKOMWYECHHS Ta OOpOOKY sl TMPOBEACHHS




HAYKOBUX JIOCIIPKEHb, JUCTAHIIHHOTO HABYAHHS, BHKOPHCTAHHSI
METOJIIB TeleMaTHKH, (PYHKIIOHYBaHHsS EIeKTPOHHHX Oi0mioTek,
BIpTyaJIbHUX  JIaDOpaTopid, TMPOBEACHHS  TEJICKOH(EPEHIIiH,
peainizalii JUCTAHIIIHUX METOIIB MOHITOPUHTY, TOMIO. 30Kpema
3abesmeuyerhes  moctyn 10 GEANT —  man-€Bpomeiicbkoi
MYJIBTUTIra0iTHOI HAYKOBO-OCBITHBOT Mepexi, sika 00’ €IHy€e OLIbII
HiK 8000 HayKOBUX ycTaHOB Ta Oinbin HiXK 40 MITH. KOPUCTYBadiB,
eduMEET - 6pay3epnoi mnatdopMu OHJIAH CHUIKYBaHHS, CEpBiCY
BimeokoHpepenmii WebClass, Eduroam — Wi-Fi poyminry mis
KOPHCTYBaYiB HAIllOHATHHUX HAYKOBO-OCBITHIX MEPEX.

Odoiuiiinuii BeO-caliT, Ha SKOMY pO3MIIlIEHa OCHOBHA 1H(opMarllis
PO AisUTbHICT YHIBEpcUTETY: https://zp.edu.ua.

Cropinka Ha o¢inifHOMy BeO-caiiTi yHIBEpCHUTETY aHTIIIHCHKOIO
MOBOIO, Ha SIKiif po3MillleHa OCHOBHA 1H(}OpMallis PO AiSUTbHICTD:
https://zp.edu.ua/zaporizhzhia-polytechnic-national-university
Po3po6ieHo HaBYaNbHO-METOANYHE 3a0€3MEeUEeHHs: 3aTBEPIKEHI B
YCTAaHOBJIEHOMY MOPSAKY HaBYalbHI IJIaHW, poOoul Mporpamu 3
yCiX HaBYaJbHUX IUCLMILUIIH MPOrpamMM HPaKTUYHOI MiATOTOBKH,
METOAMYHI MaTepianu JUIsl MPOBEACHHS IMiJCYMKOBOI aTecTarlii
3100yBayiB BUIIO1 OCBITH.

JocTtyn 10 HaBYaIbHO-METOAWYHHX MaTepialliB  3AiHCHIOETHCS
yepe3 3arajJbHOYHIBEPCUTETCbKY CHCTEMY KEpyBaHHs HaBYaHHSIM

moodle.zp.edu.ua 3 CHCTEMOIO BiZICOKOH(EPEHII3B'I3KY
Thebigbluebuttion, enexrponHy 06i0mioTeKy yHIBepcUTETY http://e-
library.zntu.edu.ua/, IHCTUTYLIOHAJTEHUHA peno3uTopiii

http://eir.zntu.edu.ua/, xmapHe cxoBuile poOOYMX 1 JOJATKOBHX
MmatepiayniB  Kadenpu mnporpamMHHX 3aco0iB Ha [yri-mucky:
https://drive.google.com/drive/folders/0B47Dmpw7LOAXLVpxeW
liTWV0em8 . OmneparuBHe iHdopMyBaHHs 3100yBadiB Ta
CIIBpOOITHUKIB, a TaKOX I1HIIUX CTEHKXOJIEPIB MPO MiSUIBHICTH
YHIBEpCUTETY Ta KadeapH, pOo3KJIaa 3aHATh, HaBYAJIbHI 1 HAyKOBI
3aX0aM 3IACHIOEThCS Yepe3 caitu yHiBepeutety (http://zp.edu.ua),
Kapeapu (http://pz.zntu.net), couiaibHi Mepexi
(https://www.fb.com/groups/pz.zntu/, https://www.fb.com/groups/
cmis.workshop/) , mecermxepu (https://t.me/pz_zntu).

9- AkajgeMiuyHa MOOLJILHICTDH

HarionansHa kpeauTHa
MOOUJILHICTD

Hamionansaa KpeJuTHa MOO1JIBHICTE periIaMeHTY€ThCA
[TomoxxeHHAM TIPO TOPSAJIOK peamizaiii mpaBa Ha aKaJeMidyHYy
MOOUTBHICT YYaCHHMKIB OCBITHBOrO Tmpouecy HarionanbsHOro
YHIBEPCUTETY «3armopi3bka MOJTITEXHIKA
(https://zp.edu.ua/uploads/dept nm/Polozhennia pro akademichnu
_mobilnist.pdf).

MixHapoaHa KpeIuTHA
MOOINBHICTH

MixunapoaHa KpeauTHA MOOLTBHICTh periaMeHTy€eThCS
[TookeHHSIM TIPO  TOPSAJIOK peamizaliii mpaBa Ha aKaJIeMidyHy
MOOITBHICT yYYaCHUKIB OCBITHBOTO Tporecy HarioHanbHOTO
YHIBEPCUTETY «3anopizbka MOJIITEXHIKa»
(https://zp.edu.ua/uploads/dept nm/Polozhennia_pro akademichnu
_mobilnist.pdf), a Takox moroBopamMu Mpo MiKHAPOIAHY KPEIUTHY
MoOunbHICT,  HarmionansHoro — yHiBepcuteTy — «3amopizbka
nositexnikay (https://zp.edu.ua/akademichna-mobilnist).

CryneHTH MaloTh MOXIJIMBICTH OpaTH ydacTb Yy MIDKHApOJHIN




KpenuTHIH MoOimpHOCTI Erasmus+KAl, mporpamax Himernpkoi
cinyx06u akanemidaux oOMiniB DAAD, BipTyanbHilt MOOIIBHOCTI 3
XOJIOHCHKUM 1HCTUTYTOM TexHoJsorii (I3pains). YHiBepcurer mae
MDKIHCTUTYIIHI ~ yrogu  (KOOpIMHYIOThCS mpod. kadeapu
nporpamMHux 3aco0iB [.B. TaOymmuk, 3aB. kadempu C.O.
Cy0600TiHNM), BIAMOBIIHO JO SKUX CTYACHTHU, II0 HABYAIOTHCS 3a
BIJIMOBIJTHOIO CTICIIAIBHICTIO, MAIOTh MOKJIUBICTh pealli3yBaTH CBOT
mpaBa Ha akaJeMiuHy MOOLUIBHICTh y TaKUX YHIBEPCUTETaX:
Karomunpkuit  yniBepcurer JIboBena (bensrist), Texuiunumit
VuiBepcuter Inpmenay (Himewyunna), [HCTUTYT mpuKIagHUX Hayk
ta wmucrenrs  Joprtmynna — (Himewumna),  KapiTilichkuit
yHiBepcUTeT TpuKiIagHux Hayk (ABcrpis), [lomitexHiunwmii
VuiBepcurer Manpuny (Icnawnis), VYHiBepcurerchkuit Komemx
Tomaca Mop (benbrist), TpaHcinbBaHCHKUI TEXHIYHHI YHIBEPCUTET
(PymyHist), YHIBEpCHUTET TEXHOJOTIYHO-IPUPOIHIYUI B buaromi
(ITonbma), Texuiunuii yniepcuteT bpao (Uecbka PecryOumika).

HaBuaHHs 1HO3EMHUX
3100yBaviB BUIIOT OCBITH

PernamenroBano IlomokeHHsSIM mpo opraizaimito Habopy Ta
HaBYaHHS (CTaXyBaHHS) IHO3EMIIIB Ta 0ci0 0e3 TpoMaasiHCTBAa B
HamionansHomy — yHiBepcuTeTi — «3amopi3bka  MOJITEXHIKa»
https://zp.edu.ua/uploads/dept_inter/pol pro org naboru ta navch
_inozemtsiv.pdf




2 IlepeJsik KOMIIOHEHT OCBITHLO-IPOdeciiiHOI MporpamMu
Ta IX JIOTIYHA MOCJIiI0OBHICTH

2.1 Ilepesik KOMIIOHEHT OCBITHHOI IPOTPaMu

Kon KoMnonenrn KinbkicTh dopma
H\1 OCBITHBOI MpOorpamMu KPeAUTIiB | MiAICYMKOBOI'0 KOHTPOJIIO
OBOB’A3KOBI KOMITOHEHTU OI1

[1ITH 01 | MoGinbHiI 3aCTOCYHKH 3 3aJiK

[11TH 02 | EBosrortifine mporpamyBaHHS 4,5 3aUTIK

[ITH 03 | TexHomorii Ta CHCTEMH BipTYyaJIbHOI Ta 4,5 3aJIiK
BiJIJAJICHOT 1H)KeHepil

[IITH 04 |MeTomonorisi HAYKOBUX JOCTIHKEHb Ta 3 3aITIK
aKaJeMi4He MUChMO

[1ITH 05 | Ceptudikamisi mporpaMHOTro 3a0e3rnedeHHs 3,5 3aJIK

[IITH 06 |IIpoexkTyBaHHS, MOJEIIOBAHHS Ta 6 €K3aMeH
3a0e3nedeHHs! SKOCTi MPOrpaMHOTO
3a0e3MeyeHHs CUCTEM

[IITH 07 |MeTonu aHamizy JaHUX Ta BUCOKOTIPOAYKTHUBHI 3,5 €K3aMeH
00YHCIICHHS

[1ITH 08 | MynbTHareHTHi CHCTEMH 4 3aUTIK

[1ITH 09 |HeuiTke nporpaMyBaHHs 3,5 €K3aMeH

[ITTH 10 | IunyioMyBaHHS 20 3aXUCT

[IITH 11 |HayxoBo-nociifHUIIbKA MPAKTUKA 10 T EpeHITIHOBAaHUH 3aTiK
Pazom 3a 0606 ’513K06010 yacmunoro 65,5

BUBIPKOBA YACTHUHA

BubipkoBi 3araapsHOOCBITHI JUCIUILTIHH 3 9 3aITIKIB 2
qHcia TUX, 110 3alPOIIOHOBAHO YHIBEPCUTETOM mrdepeHiiioBaHuX 3aiKiB 1
JUIsL MariCTepChKUX Mporpam
BuOipKkoBi AUCIHILIIHY 3 YHCTIA THX, IO 15,5 3aITiKiB 2
3amponoHoBaHoO Kadeaporo, pakyabTeToOM I €K3aMeHIB 2
MaricTepchKUX Mporpam
Pa3zom 3a 6ubipkosoro uacmunoro 24.5
Pazowm 3a mporpamoro 90

KinbkicTs kpeauTis 3a cemectp — 30




2.2 CTPYKTYpPHO-JIOTiYHA cXeMa OCBITHbOI IPOrpaMu

o lpoeKTyBaHHs,
CeprudiKauis MOfEniOBaHHS Ta
NporpamMHoro 3abesneyeHHs gKocri
3abe3neyenHs nporpamMxoro

3abe3neyeHHs cucteM

Meroponoris
HayKOBUX [0CHifKEHb
Ta aKafileMiyHe NUCbMo

[_,t ) C
A 4 ‘ A 4

TexHonorii Ta cuctemMu

MobinbHi BipTyanbHol
3aCTOCYHKM Ta BiganeHoi
iHKeHepit

—

Mertopu
ananisy fanux
Ta BUCOKONPOAYKTHUBHI
06uncnenns

)

—f—

|
(

1
cemectp Esonioujiitne
nporpaMyBaHHs
[ )
2
cemMectp MynbTuarentHi Heuitke
cHCTEMH nporpaMyBaHHs
C
3
ceMecrtp

>

Haykoso-
AOCNiAHHLbKA
NpaKTHKa

[UNNOMYBAHHA




3 @opma arecTanii 3100yBaviB BUIIIOI OCBITH

®dopmu arecrartii

ATtecrallisi 3TIMCHIOETBCS 'y (QopMi MyONIYHOTO 3axXHUCTy KBamidikariiHoi

3100yBayiB pobotu
BHUIIOI OCBITH
Bumoru Kpamigikamiitna po6ota Mae po3B’si3yBaTd CKJIagHY 3afady abo mpoliemy

110 KBaJi(hikaIiiHoi
poboTu

IKeHepii mporpamMHOTO  3abe3medeHHss 1 mependavyatd  MPOBEICHHS
IOCJIIJDKEHD Ta/a00 3M1MCHEHHS 1HHOBALIIH.

Kpamigikamiitna poGoTa HE TOBHHHA MICTUTH aKaJeMIYHOTO IuIariary,
¢babpuxarnii, panscudikanii. Kamidikamiitna podota mae OyTH onpuiioHeHa
y peniozutapii HY “3amnopi3bka nosiTexHika”.

OnpumonHeHHs  kBalmipikalmifHUX  poOIT 3  OOMEXKEHHM  JOCTYIIOM
3M1ACHIOETHCS BiAMOBIIHO 1O BUMOT 3aKOHOIAaBCTBA.




4 MaTpuus BiIIOBIAHOCTI MPOrPaMHUX KOMIIETEHTHOCTEH Ta KOMIIOHEHTIB OCBITHbOI NPOrpaMu

3arajanHi Crneniaabni
KOMIIETEHTHOCTI KOMIIETEHTHOCTI
Kon Komnounentn
H\1 OCBITHBLOI IIpOrpaMu é § §
Nl vl ool o
ziglgislelE 22z g2z g 2000
A A s OO0 0000000 H H N
[1ITH 01 |Mo06inbHi 3aCTOCYHKH + + |+ +
[1ITH 02 | EBotouiiine mporpaMyBaHHs + + + +
[ITTH 03 | CXHOJOr Ta cueremst + + +
BIpTyaJIbHOT Ta BiIAJICHOT 1HXEHEPIl
TITIH 04 MeToz[onquﬂ HAYKOBHUX JOCIIi[’KCHb I
Ta aKaJieMiqHe TUCHMO
TITIH 05 Ceprudikaris + + +
MIPOTrPaMHOTO 3a0€3TMEUECHHS
[TpoexTyBaHHS, MOJICITIOBAaHHS
IIITH 06 |Ta 3a0e3meueHHs SKOCTi + + |+ + |+ + + |+
MIPOTPaMHOTO 3a0€3MEUYECHHSI CHCTEM
TITIH 07 Mertonu ananizy JlaHuX + + +
Ta BUCOKOTPOTYKTHBHI O0YHCICHHS
[IITH 08 |MynpTHareHTHi CUCTEMH + + +
[IITH 09 |HeuiTke nporpamMmyBaHHs + + +
[IITH 10 | [AumioMmyBaHHS + |+ |+ |+ |+ + |+ |+ |+ |+ ]+ [+ |+ |+
[IITH 11 |HayxoBo-mociiaHUIbKA TPAaKTUKA + +\|4+ |+ + +




5 Marpuus 3a0e3ne4eHHs mporpaMmuux pe3yjabratiB Hap4yaHHs (ITPH) BixnoBigiHMMHY KOMIIOHEHTAMH OCBITHBOI POrpamMu

IIporpamui pe3yibTaTH HABYAHHA

Kon KoMmnonenTn

H\1T OCBITHBOI IpOrpamMu —la|l el vl vl el |l 0| al o = «l e ] v © = = 2| 8
=\ Z|E|E|E|E|EE|EEEEEEEEEEE
B | R | B | A | A A A A A A A A A A A A A HHE

[IITH 01 |Mo06isbHI 3aCTOCYHKH + + +

ITITH 02 |EBoutoriiiine mporpaMmyBaHHs + + +

TexHonorii Ta cucTeMu
I1ITH 03 . .. . .. + + +
BIpTYaJIbHOI Ta BiJIaJICHOT 1H)KEHEPii

MeTo10J10TisI HAyKOBUX JOCIIIKESHb

[1ITH 04 .
Ta aKaJEMIYHE TUCHbMO

Ceprudikaris

IITH 05
IPOrPaMHOTO 3a0€3MeUeHHs

[IpoekTyBaHHsI, MOIECIIFOBAHHS
IIITH 06 |Ta 3a0e3meyeHHs AKOCTI + |+ |+ |+ |+ + | + + | +
IPOTPAMHOTO 3a0€3MEUYCHHS CHCTEM

Mertonu aHaizy JaHUX

IITH 07 . + + +
Ta BUCOKONPOYKTHBHI O0YHCIICHHS

[IITH 08 |MynbpTHAreHTHI CHCTEMHU + +

[1ITH 09 |HeuiTke nporpaMmyBaHHs + + | + +

[IITH 10 | unnomyBaHHS + | + + | + + | + + | +

IMITH 11 |HaykoBo-mociiAHUIIbKA IPAKTHKA + + | + + | + + | + + | +
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