MIHICTEPCTBO OCBITU I HAYKH YKPAIHU

HanionaabHuii yHiBepcuTeT «3anopi3bKa MoJiTexXHiKay

(Hazea 3axnady suwoi oceimu)

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

piBeHb BHMIIIOI OCBIiTH
rajy3b 3HaHb
crnemiaJbHICTL

kBaJidikanis

(nazea OIIII)

Jpyruii (MaricTepChbKuii)

(Haszea piens suwoi oceimu)

12 — Indopmartifini TeXHOJIOT1i

(wughp ma nazea 2anysi 3uamv)

121 — InxenHepist nporpaMHOro 3a0e3ne4eHHs

(k00 i Ha38a cneyiabHOCMI)

MAaricTp 3 IHXeHepii MporpaMHOro 3ade3neyeHHs

(Haszea xkeanigixayii)

SATBEP’KEHO BUEHOIO PA/10IO
['osioBa BUeHO1 paau

npod. B.€. baxpymun

(mpotokosr Ne  BIg «_ » 2023 p.)
OcBiTHS MporpaMa BBOJIUTHCSA B JIIO

3« » 2023 p.

Pextop HY «3amnopi3zbka noaiTexHika»

npod. B.JL. I'pemmra

(makaz N BIm«__ » 2023 p.)

3anopixxs 2023 p.



JIMCT NOT'OIZKEHHA

OCBITHBO-TIPOQECiifHOT TporpamMu



MEPEJMOBA
Po3pobiieno po6o10ro Tpymnoro y CKIai:

Cy66otin Cepriit OnekcanapoBud, I.T.H., mpodecop, 3aBimyBad Kadeapu
nporpaMHux 3aco6iB HarioHansHOTo yHIBEpCHUTETY «3amnopi3bKa MOMITEXHIKay;

Omitinuk  Aaapivt  OnmekcaHapoBuY, I.T.H., Ipodecop, mpodecop Kadenpu
nporpamMHux 3aco0iB HaiioHanbHOTO yHIBEPCUTETY «3anopi3bka MOJIITEXHIKA;

HyOposin Bainepiit IBanoBHu, K.T.H., mpodecop, npodecop kadeapu mporpaMmHux
3aco01B HalioHanpHOTo yHIBEpPCUTETY «3aropi3bKa MOJITEXHIKay;

Kammienko Tersina IropiBHa, K.T.H., JOLEHT, IOUEHT Kadeapu NTpOorpaMHUX
3aco0iB HalioHabHOTO YHIBEPCUTETY «3armopi3bKa MOJITEXHIKaY;

®enoponuak Tersna BacwuiiBHa, K.T.H., JOLEHT, JAOLUEHT Kadeapu MporpaMHHUX
3aco0iB HalioHanbHOTO YHIBEPCUTETY «3armopi3bKa MOJITEXHIKaY;

JIroBkiH Banepiit MukonaitoBud, K.T.H., JOILIEHT, JTOIEHT Kadeapu MporpaMHuX
3aco0iB HaiioHanbHOTO YHIBEPCHUTETY «3aropi3bka MOJITEXHIKay;

Cepnrox Ceprii MukuTOBUY, K.T.H., JOLEHT, JIOIEHT Kadenpu MNporpaMHHUX
3aco0iB HamioHansHOTO YHIBEpPCHTETY «3aropi3bka MOTiTEXHIKay;

KonmakoBa Tersna OnekciiBHa, K.T.H., JOLEHT, AOLUEHT KadeIpu MporpaMHUX
3aco0iB HamioHansHOTO YHIBEPCHUTETY «3aropi3bka MoJiTEXHIKay;

['opman €Breniit OnexkcanapoBuy, K.T.H., JOLEHT, TOLUEHT Kadeapu MporpaMmHux
3aco01B HalioHanpHOTo yHIBEpPCUTETY «3aropi3bKa MOJITEXHIKay;

AHnnpeeB Makcum OnekcaHIpoBUY, aCUCTEHT KadeApu MporpamHux 3acoOiB
HarmionanpHoOTro yHiBepcUTeTy «3amopi3zbka MOITEXHIKAY;

Jleomenko Cepriii [IMutpoBud, acmipaHnT kadeapu mporpaMHUX 3aco0iB, r0JIOBa
HAyKOBOI'O TOBAapUCTBA CTYJEHTIB, AacCIMipaHTIB, JOKTOPAHTIB, MOJIOAUX YYCHUX 1
crienianictiB HamioHanbHOTO yHIBEpCUTETY «3amopi3bka MOMITEXHIKAY.

Penen3ii-BiATyKH 30BHINTHIX CTEHKXOJICPIB:
1. ITIB, mocana, opranizariis

2. I1Ib, mocana, opraHizaiis



1 IIpodine ocBiTHLOI Mporpamu «IHkeHepiss MporpaMHoOro 3adesnevyeHHs
3i cneniaJbHOCTI «121 — IH:KeHepisi MPOrpaMHoOro 3ade3ne4eHHsD)

1 — 3aranbHa indopmanis

[ToBHa Ha3Ba 3akiiay BUILIOI
OCBITH Ta CTPYKTYPHOTO
P03 ILTY

HanionanbHuit yHiBepcuTeT «3anopi3bka NOMITEXHIKaY,
kadenpa mporpamMHuX 3ac00iB

CryniHb BUIIOT OCBITH Ta Ha3Ba
KBaidikaIii MOBOIO OpUTIHATY

Cryninp BUIOi ocBiTH — Marictp
CremianpHicTh — 121 [HXeHEpis mporpaMHOro 3a0e3MmeueHHs

Odiuiiina Ha3Ba OCBITHBOT
porpaMu

«IHXeHepist MporpaMHOro 3abe3rneyeHHs»

Tun aumiomy Ta 00csT
OCBITHBOI ITPOTpaMu

Jumiom marictpa, OMMHUYHUH,
90 xpeaurie €KTC, Tepmin HaBuaHHs — 1 pik 4 micai

HasBHicTh akpenuTartii

MiHicTepCcTBO OCBITH Ta HAYKH YKpaiHH,
Ceptudikar npo akpeanuTallilo OCBITHbOI IPOrpaMu
V11080102002, miticamii 1o 01.07.2024

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

piBeHb crienianicta), HasBHICTh cepTrdikaTiB 3HO 3 npenmeris,
Bu3HavyeHuX [IpaBunamu npuitomy 1o HarioHansHOTO
YHIBEpCUTETY «3anopizbka NOJITEXHIKa»

MoBa BukiIa1aHHA

yYKpaiHCbKa

Tepwmin aii OCBITHROI MpOTpaMu

Tepmin He Moke nepeBuIlyBaty 1 pik 4 Micsi Ta/abo mepion
akpenurailii. JlomyckaeTbcst KOPUTyBaHHS BIAIOBIIHO 10 3MiH
HOPMATHBHOT 023U BUIIOI OCBITH.

[HTepHeT-aapeca mocTiiiHOTO
PO3MIILIEHHSI OTIHCY OCBITHBOT
IporpaMu

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

2 — MeTa OCBITHBOI IpOrpaMu

[TigroroBka ¢axiBuiB 3 iHXKEHepii MporpamMHOro 3a0e3NedyeHHs, 3JaTHUX PO3B’A3yBaTH 3a/1adi B
ray3i mpodeciitHoi Ta/abo AOCIITHUIIBKO-IHHOBAIIMHOT AISUTBHOCTI Y cdepi 1HKeHepii mporpaMHOTo
3a0e3neueHHs], o nependavae sk BiIbHE BOJIOAIHHS HAasSBHUMH 3HAHHAMH, TaK 1 COPOMOXKHICTB iX
3aCTOCYBaHHsI Y PO eCiiHIN MPAKTHIII.

3 — XapakTepuCTHKA OCBITHBOI POrpamMu

[IpeameTrna obmacTh
(ramys3b 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 KOHIIENITYaIbH1 TTOJIOKCHHS
I0JI0 PO3POOJICHHS 1 CyHpOBOJY MPOTPaMHOTO 3a0e3rmeueHHs Ta
3a0e3neyeHHs Horo sSIKOCTI.




Memoou, memoouku ma mexHoNo2li: METOIW aHali3y Ta
MO/JICJIIOBAHHSl TPUKIaIHOI 001acTi, BUABICHHS iH(OpMAIIHUX
noTped, Kmacudikamii Ta aHamily JaHUX JUISI TPOEKTYBAHHS
OPOTPaMHOTO 3a0e3MeueHHs; METOJAM PO3pPOOJIEHHS BHUMOT 10
MIPOTPaMHOTO 3a0€3MeUeHHs; METOIHM aHai3y 1 MOOYI0BU Mojienei
POTPaMHOTO 3a0e3meueHHs; METOIN MPOEKTYBaHHS,
KOHCTPYIOBaHHsI,  IHTerpailii, TeCTyBaHHS Ta  Bepuddikamii
MPOrpaMHOTO 3a0e3meueHHs; METOau MoAudikaiii KOMIOHEHTIB 1
JAaHUX TIPOTPAMHOTO 3a0€3MeUeHHS; MOJIEI1 1 METOIM HaIIMHOCTI Ta
SKOCTI B MPOTpaMHil 1HXXEHEepii, METOIM YTNpPaBIiHHSA MPOEKTAMHU
MIPOTrPaMHOTO 3a0€3MEeUCHHS.

Incmpymenmu ma obraouaumHa: TPOTPAMHO-aNapaTHI Ta XMapHi
3aco0M  MATPUMKH  TIPOIECiB  1HXKEHEpii  MporpamMHOTO
3a0e3neueHHs.

OpienTaris OCBiTHBOT OcsiTHBO-TIpO(deciiina
nporpamMu

OcHoBHUI (hoKyc OCBITHBOT 3aranpHa BUINA OCBiTa B ramysi 12 IndopmariiiHi TexHosOrIi 3a
MIpOTpaMH Ta CIierianizarii cnemianpHicTiIO 121  [mKeHepiss mporpamHOro 3a0e3nedeHHs,
COpsMOBaHAa Ha pO3B’A3aHHA 3a1ady JOCIIIHHULBKOTO Ta/abo
IHHOBAIIHHOTO XapakTepy B Taiy3l IH)KeHepii NHporpaMHOTO
3a0e3neueHHs.

KmrowoBi  crmoBa:  iHKeHepis — IPOTPaMHOTO  3a0e3MedeHHH,
OpOrpaMyBaHHs,  MOJICJIOBAHHS, IPOEKTYBaHHA,  PO3pOOKa,
iH(popMariifHi TeXHOJOT11, 00poOKa TaHMX.

Oco6muBOCTI IpOorpamMu OOOB’sI3KOBE  MPOXO/DKCHHS  MPAKTHKA 3 BIAPUBOM  BIf
TEOPETUYHOTO HaBYaHHsI, 30KpeMa Ha (ipMmax-mapTHeEpax 3
ortaroto mpaini. CTyJIeHTH MalTh MOXJIHUBICTH OpaTH ydacTh y
MDKHapOIHIM akajgemiuHii MoOuTbHOCTI mporpam Erasmus+ Ta
DAAD y mpoBigHux yHiBepcuterax €Bpomneiickkoro Corosy, a
TaKOXX y TporpaMi BIpTyalbHOI MOOUIBHOCTI O XOJIOHCHKOTO
1HCTUTYTY TexHouori# (I3pain).

4 — IlpugaTHicTh BUNYCKHUKIB
A0 MpaleBJAIITYBAHHA TA MOAAJbIIOT0 HABYAHHA

[IpunartHicTs 10 [Tpodeciiina misIBHICTH SIK 1HXEHEpa-mporpamicra, ¢axiBis 3
MpaleBIalITyBaHHS iHpOpMaIiifHUX TEXHOJIOTiH. P03poOKa MpOrpaMHHUX TMPOIYKTIB,
TEXHOJIOT1H Ta 3aco0iB po3pOOJICHHS MPOTrpaMHOTO 3a0e3MeyYeHHs,
HaYKOBI JIOCITIJKSHHS, BUKJIA/IaIbKa, eKCTIepTHA Ta
KOHCYJIbTaTHUBHA [iSJBHICT Yy cdepl 1HXeHepil MmporpamMHOro
3a0e31eUeHHs.

[Tonanpiie HaBUaHHS [IpomoBxeHHs HaBYaHHS HA TPETHOMY (OCBITHHO-HAYKOBOMY) PiBHI
Bumoi ocBitu. HaOyTTs momarkoBux kpamidikamiii y cucremi
OCBITH JOPOCIIHX.

5 — BukJjagaHHs Ta OLIHIOBAHHSA

Bukiananns Ta HaB4aHHS CTyIeHTOIICHTPOBaHE Ta NPOOJIIEMHO-OPIEHTOBAHE HABYAHHS,
NpOEKTHA poOOTa, caMOCTiiHa poboTa

OrniHOBaHHS Ex3amenn, 3allikv, 3aXHCT MPOEKTIB, 3BIT 3 TPAKTHKH, 3aXHCT
kBasiikamiitHoi podotu




6 — IIlporpamMHi KOMIIETEHTHOCTI

IHTerpajibHa KOMIIETEHTHICTH

3nmaTHICTE 0COOM pO3B’sI3yBaTW CKJIAAHI 3amadi i mpolieMu y
neBHIN Tamy3i npodeciitHoi aisabHOCTI abo y mpolieci HaBYaHHSA,
o repeadavyae TMPOBEACHHS JOCHTIKCHb Ta/ab0 3MiCHEHHS
IHHOBAIII} Ta XapaKTepU3y€eThC HEBU3HAUEHICTIO YMOB 1 BUMOT.

3arajJbHi KOMIIETEeHTHOCTI

3KO01. 3naTHICTh 10 aOCTPaKTHOTO MUCIICHHS, aHAIIi3y Ta CUHTE3Y.
3K02. 3aaTHICTh CHUIKYBaTUCS 1HO3EMHOIO MOBOIO SIK YCHO, TakK 1
MUCHMOBO.

3K03. 3aaTHICTS TPOBOIUTH AOCIIHKEHHS Ha BIMOBITHOMY PiBHI.
3K04. 3naTHICTh  CHINIKyBaTUCA 3  TNPEACTABHUKAMHU  1HIIMX
npodeciiHuX TPyn Pi3HOTO PIBHA (3 €KCIEepTaMHu IHIIUX Taily3eil
3HaHb/BHJIIB €KOHOMIYHOI JIISTTBHOCTI).

3KO05. 3naTHICTh TeHEpYBaTH HOBI i71e1 (KPEaTUBHICTH ).

Crneuiaabui

(paxosi)

KOMIIETEHTHOCTI

CKOl. 3naTHicTe aHamizyBaTH NpeaMeTHI oOmacti, (GopMmyBaTH,
Kiacu(ikyBaTH BUMOTH JI0 IIPOTPAMHOTO 3a0e3eUeHHS.

CKO02. 3naTHicTh po3poOJsATH 1 peaizoByBaTH HAayKOBI Ta/abo
NpUKIagHI  TpoekTH y  cdepli  iHKeHepii  IPOTPaMHOTO
3a0e3neueHHs.

CKO3. 3gaTtHicTh  TPOEKTYBAaTH  apXiTEKTypy  NPOrpaMHOTO
3a0e3neueHHs, MOJENIOBATH MpouecH (YHKLIOHYBAaHHS OKPEMHX
MiJICCTEM 1 MOJTYJIiB.

CKO04. 3natHicTh pPO3BUBATH 1 peani3oByBaTH HOBI
KOHKYPEHTOCTIDOMOXKHI ~ imei B IHXKEHepil  IporpaMHOTO
3a0e3neueHHs.

CKOS. 3gatHicts  po3poOasiTH, aHai3yBaTH Ta 3aCTOCOBYBATH
cnenudikamii, craHgapTH, MOpaBUiIa 1 pekoMeHdamii 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 Yy ramysi
iHQopMaLifHUX TEXHOJOTiH Ta HaA MEXi ramy3ed 3HaHb,
IHTErpyBaTH BIJAIMOBIAHI 3HAHHS Ta PO3B’S3yBaTH CKJIAJHI 33ajadl y
MIMPOKUX 200 MYJIBTHIUCIMITIIIHAPHUX KOHTEKCTaX.

CKO8. 3naTtHicTh po3po0IsATH 1 KOOPAUHYBAaTH HPOIIECH, €Talu Ta
iTepartii JKUTTEBOTO ITUKIy MPOTPAMHOTO 3a0e3MeUeHHsT Ha OCHOBI
3aCTOCYBaHHS Cy4YaCHHUX MOJIENEH, METOAIB Ta TEXHOJOTIN
PpOo3p0o0JIeHHS TPOTPAMHOTO 3a0€3TICUCHHS.

CKO09. 3narHicth 3abe3neuyBaTu AKICTh IIPOrPaMHOTO
3a0€3MEeUCHHS.

CreriasibHi  KOMITETEHTHOCTI 3 YpaxyBaHHSIM  OCOOJMBOCTEH
OCBITHBOI ITPOTpPaMHu:

CK10. 3gatnicte  po3pobnsTH IporpaMHe 3abe3neueHHs
IHTENIEKTYalbHUX CHCTEM Ha OCHOBI METOAIB MAILIMHHOIO
HaBYaHHS.

CK11. 3gatHiCTh pO3pOOJISATH MpOrpaMHe 3a0e3MeUeHHs Ha OCHOBI
METO/IB Ta 3aC00iB BipTyaJbHOI Ta BiIAaICHOI 1HXEHEepii.

7 — IIporpaMHi pe3yJibTaTH HABYAHHSA

HopmaTuBHuMIA 3MICT TIATOTOBKH Marictpa, chopMyIb0BaHUN y TEpMiHAX PE3yIbTaTiB HABUAHHS




PHOI1. 3natu 1 3actocoByBaTd cy4acHi mpodeciiiHi cTaHAapTH 1
1HIII HOPMATHBHO-TIPABOBI JIOKYMEHTH 3 IHXEHepil mporpamMHOro
3a0€3MeUCHHS.

PHO2. OuintoBat 1 BuOupatu eQeKTUBHI METOAM 1 MOJei
po3poOJeHHs,  BINPOBA/PKEHHS,  CYNPOBOAY  INPOrpaMHOI0O
3a0e3nedeHHs] Ta YNpaBJiHHS BiIMOBIIHUMH HPOIIECAMU Ha BCIX
eTarnax *XUTTEBOTO LUKITY.

PHO3. byayBatu i mocnmimkyBaTu Mojeli iHpopMaIiiftHUX MpoIeciB
y IPHUKJIaAHIN 001acTi.

PHO4. BusiBiisitu iHpopMaiitHi motpedu i knacudikyBaT faHi 171
IPOEKTYBAHHS IPOrPaMHOI0 3a0€3MEeYEeHHS.

PHOS. Po3pobisity, aHaJi3yBaTH, OOIPyHTOBYBaTH Ta
CHUCTEeMaTH3yBaTH BUMOTH /10 IPOTrPaMHOI0 3a0€3eUeHHs.

PHO6. Po3pobsisT 1 OWLIHIOBaTH  CTpaTerii  MpPOEKTYBaHHS
MporpamMHUX 3ac00iB; OOTPYHTOBYBAaTH, aHAII3yBaTH 1 OIlIHIOBATH
BapiaHTH NPOCKTHUX PIMIEHb 3 TOYKH 30pY SIKOCTI KiHIIEBOTO
MpPOTrPaMHOTO  MPOAYKTY, PpECypcHHMX OOMEKEHb Ta IHIIHUX
dakTopi..

PHO7. Anani3yBartu, OIIIHIOBATH 1 3aCTOCOBYBATH Ha CHCTEMHOMY
piBHI Cy4acHi MpOrpaMHi Ta amapaTHi miaTGopMu A po3B’I3aHHA
CKJIaJTHUX 3a/1a4 1HKeHepii MporpaMHOro 3a0e3neueHHs.

PHOS. Po3pobmsitT 1 MoaudikyBaTH apXiTeKTypy MNpOTrpamMHOro
3a0e3nedeHHs JUIst peajtizamii BAMOT 3aMOBHHKA.

PHO09. O6rpynroBano BUOMpaTU napagurMu 1 MOBH
NpoTrpaMyBaHHs UIsl PO3POOJICHHS MPOrpaMHOro 3a0e3leueHHS;
3aCTOCOBYBAaTH Ha TMPAKTHII CydacHi 3aco0u po3poOsieHHS
MPOTPamMHOTO 3a0€3MEeUCHHS.

PH10. MonudikyBatu icHytoui Ta po3poOJIATH HOBI alTOPUTMIiuHI
pIIIEHHS TETATLHOTO MPOEKTYBAHHS MMPOTPAMHOT0 3a0€3IICUCHHSI.
PH11. 3a0e3neuyBaT AKICTh Ha BCIX CTaisiX YXUTTEBOTO IUKITY
POTPAMHOTO 3a0€3MeUeHHs, y TOMYy 4YHCIi 3 BHKOPHCTAaHHIM
pEJIeBaHTHUX MOJIENIeH Ta METOIB OLIIHIOBaHHS, a TaKOX 3aco0iB
aBTOMATHU30BAaHOTO TECTYBaHHSA 1 BepudiKaiii MTporpaMmHOTO
3a0e3mneueHHs!.

PH12. ITpuiimatu eeKTHBHI OpraHi3aliifHO-yIIpaBIiHCHKI
pIlIEHHS B YMOBaX HEBHU3HAYEHOCTI Ta 3MiHM BUMOT, TIOPiBHIOBATU
QIbTEPHATHBH, OLIHIOBATH PU3HKH.

PHI13. KonoirypyBatu nporpamue 3a0e3nedeHHs, KepyBaTH Horo
3MiHaMH Ta pO3pOOJICHHSM NPOTPaMHOI JOKYMEHTAllii Ha BCIX
eTarnax *XUTTEBOTO LIUKITY.

PH14. [IporHo3yBatu  pO3BUTOK  MpPOrpPaMHUX  CHUCTEM  Ta
iH(hOpMaLIifHUX TEXHOJOTIH.

PH15. 3niiicHioBaTH pEIHXUHIPUHT MPOrPaMHOro 3a0e3NeUeHHs
BIJIITOBITHO 1O BUMOTI 3aMOBHHKA.

PH16. [InanyBatu, opraHi3oByBaTu Ta 3/1MCHIOBaTH TECTyBaHHS,
BepHQiKallilo Ta BaJiAalliio MPOrpaMHoro 3a0e3neyeHHsl.
PHI17.36uparn, anami3yBaTH, OIIHIOBaTH HEOOXimHY /s
pO3B’si3aHHS HAYKOBHX 1 TMPUKIAAHUX 3a7ad  iH(OpMaIliio,
BUKOPHCTOBYIOUM HAyKOBO-TEXHIUHY JITepaTypy, 0a3u IaHuUX Ta
1HII1 JKepena.

CrienianibHi pe3ysibTaTH HABYAHHS 3 YpaxXyBaHHSM OCOOJIMBOCTEH
OCBITHBOI ITPOTPaMH:

PHI18. Po3pobsiiTi  mporpaMHe 3a0€3MeUYeHHsT 1HTENEKTYaTbHUX
CHCTEM Ha OCHOBI METO/IB MAIllIMHHOT'O HABYAHHS.




PH19. 3actocoByBaTi TexHOJIOTII BiJAaJIeHOI Ta BIpTyajabHOI
1HKeHepii mpu po3poOIIi MPOrpaMHOro 3abe3neyeHHs.

8 — PecypcHe 3a0e3neuenHs peaJiizaiii nporpamMu

Kanpoge 3a0e3ne4yeHHst

I'apantom ocBiTHROI mporpamu € mpodecop Cy66otin Cepriit
OnekcaHIpoBHUY. HaykoBo-niegaroriusi MpaIiBHUKH, 110
3a0€3MeuyroTh OCBITHIM TPOIEC 3a CHEHialbHICTIO MAalTh CTaX
HayKOBO-TIEIArOT1YHOI IsJIBHOCTI TIOHAJ JIBa POKH Ta pPIBEHB
HayKoBOi Ta mpo¢eciiiHoi aKTMBHOCTI, SIKMH  BiANOBiNAE
JlineH3iiHUM yMOBaM TMPOBA/KEHHS OCBITHBOI AisUTbHOCTI. Bci
BUKJIanavi, sKi 3a0e3Me4yyloTh OCBITHI KOMIOHEHTH (haxoBoi
MiTOTOBKH, MatOTh KBaTi(iKaIlito BiAMOBIIHO 70 CIEiaIbHOCTI.
Buknanaui, mo 3abe3nedyoTs OCBITHIHM MpoIlec 3a CreniaibHICTIO,
AKTHBHO  CIIIBOPAIIOIOTH 3  MPOBIAHUMH  1HO3EMHHMH  Ta
YKpaiHCBKUMHU YHIBEPCUTETaMU B PaMKax OCBITHIX MIKHApPOIHHUX
mporpam, TMOCTIHHO OepyTh yd4acTh y MIKHAPOAHMX HAyKOBUX
KOH(EpeHIIisIX, CeMiHapax Ta CUMIIO3iymMax K B YKpaiHi, Tak 1 3a
KOPJAOHOM. 3a OCTaHHI POKHM BHKJIaaadi Kadempu MporpaMHHUX
3ac00iB B3SUIM y4acTh Y BUKOHAHHI TaKUX MIDKHAPOJIHUX MPOEKTIB
nporpamu Tempus €Bponeiicekoro Coro3y: DESIRE (2013-2016)
«Po3pobka KypciB 3 BOYJOBaHMX CHCTEM 3 BHKOPHUCTAHHSIM
IHHOBAaIIMHUX BIPTYyaJIbHUX MIAXOIIB IS 1HTETpallii HayKH, OCBITH
Ta npomuciaoBocTi B Ykpaini, ['pysii, Bipmenii» (544091-
TEMPUS-1-2013-1-BE-TEMPUS-JPCR), CERES (2013-2016)
«lleHTpu mWepenoBOro MOCBIAY I MOJOAUX 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
CYCIILITECTBAY (573818-EPP-1-2016-1-UK-EPPKA2-CBHE-JP),
BIOART (2017-2021) «lnaHoBaImiiiHa MyJbTHIUCIUIIIIHAPHA
HaByYaJbHA MporpaMa JUIs MiATOTOBKU OakayiaBpiB Ta MaricTpiB 3i
MTYYHUX IMIUIAHTIB st Oioimkenepii» (586114-EPP-1-2017-1-
ES-EPPKA2-CBHE-JP), WORK4CE (2020-2023 pp-)
«MiKIOMEHHI KOMMETEHIi s 3a0e3redyeHHs 30pOoBOi  Ta
6e3neyHoi pobotu y 21 cromitri» (619034-EPP-1-2020-1-UA-
EPPKA2-CBHE-JP), nporpamu Himenpkoi cimyx0u akaaeMiqyHHX
oomiHiB DAAD VIMACS (Virtual Master Cooperation Data
Science) Ta EU-VIMUK (EuroPIM Virtual Master School
Ukraine).

3a yac BuKOHaHHS mpoekTiB Tempus, Erasmus+ ta DAAD
BUKIaJa4i, 110 3a0e3meuyloTh OCBITHIA Tpolec, MPONILIN
MiBUIICHHS  KBajidikamii Ta CTaXyBaHHI B  IMPOBIIHHUX
3aKOPAOHHUX Ta YKpaiHCBKHX YHIBEpCUTETaX, OMyOIiKyBaiu
CHUThbHI HAYKOBI Ta HABUYAIBHO-METOJIWYHI MaTepiaddl pa3oM 3
1HO3EMHUMHU KOJIETaMH.

MarepiajJibHO-TEeXHIYHE
3a0e3ne4yeHHs

J71s1 BUKOHAHHS OCBITHBOI MporpamMu Kadepa mporpaMHux 3aco0iB
Ma€ AB1 JICKIIHHI ayauTopii Ta CiM KOMITIOTEpHHX J1abopaTopiid Ta
KJIaciB, OCHAIEHMX CYyYacHOI0 OOYHCIIOBAJIBHOIO TEXHIKOIO Ta
nepudepiiHIMHU MIPUCTPOSIMH ¥ YCTATKYBAHHSM:

— naboparopist iHKeHepii mporpamHoro 3abesmnedeHHs (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 mrt., [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, Mownitop Philips
203V5LSB26/62 19"5 TN (LED) 16,9 Sms D-Sub black B kom-Ti 3
iHTepdeiicnum  kabenem, Kabenem OKUBIEHHs) — 12 T,
[Tepconanpramii komm’'torep (S3000/ 512 Mb/ 160 Gb/int/ DVD+-
RW/ 1,44/ key, mouse / TFT17" SM710N) — 1 mwr., [lepconanbuuii
koM 'torep (A3200/ 1024 Mb/ 160 Gb/ 256 M/ DVD+-RW/ 1,44/
key, mouse, TFT 19" SM940N xontp. Wireless )— 14 mir.,
Komm'rorepauit repminan 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 mrt., [lepconansuuii kommn’rorep Roma
PC (PIII 800/ 256/ 46,1/ 3,5/ 32, Mounitop Samsung Samtron-75E)
— 1 mwt., O6naguanas 3Com 3C16792 Office Connect Switch / 16
port / 10-100 — 1 mt., I[IpunTep mazepuuit hp LJ 3005N — 1 .,
Ckanep HP ScanJet 5590 A4 — 1 wr., xepeno Ge3nepebdiitHOro
xusieHHss UPS APC1000 VA smart — 1 mr., MapmpyTuzatop D-
Link WF DSL G804V — 1 mr., KomyrtaTop TP-Link TL-SG1024 —
1 mrT., By3zon mepexumii 24p D-Link Des1026G — 1 mr., Mogem
D-Link DFM 562E — 1 mr., Komyrarop mepexeBuii D-Link
DES1026G, MynsTumenia-npoexktop — 1 mr.;

— koMm'torepuuil 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 wmr,
[Mepconanpamii komm’'totep Roma PC (Intel Celeron D 2.4 IT'T1 /
RAM 256 Mb/ HDD 40Gb/ CD 52-x/ FDD/ key/ mouse/ monitor
Samsung 78E) — 12 mr., Ilepconanbuuii komn’torep Roma PC
(Intel Celeron 2,53 Ghz/ Ram 256 Mb/ HDD WD120Gb/ HDD
40 Gb/ CD-52x/ FDD/ key mouse/ Samsung 793DF) — 1 mir.,
[Tepconanbuuit xomm’'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., IlepcoHansHuil koM toTep
Roma PC (Intel Celeron 2,53 Ghz/ Ram 256 Mb/ HDD 40 Gb/ CD-
52x/ FDD/ key mouse/ Samsung 793DF — 10 wmr., IIpunrep
nazepauit Canon LBP 2900 — 1 wr., IIpuntep Epson LX-300 — 1
mit., Ckanep EPSON Perfection 1670 *E76V137189*BAA — 1 wit.,
Mepexunii agantep Adapter Card, 10/100 BaseTX TX20 Small
Factor PCI Allied Telesyn AT-2501- — 1 mT., Mynbsrumenia-
Ipo€exTop — 1 mt.;

— koMmm'torepuuil knac (ayn. 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 ST1000VNOO2 / xmaBiatypa Genius KB-110 USB / mwumia
A4Tech OP-720 USB / monitop TFT 19" Philips 193V5LSB2/62)
— 1 mT., Komr’totep R-Line (Intel Pentium G4400 3.3GHz / Asus
HI10M-CS / RAM Crucial 4 Gb DDR4-2133 / HDD Toshiba
DTO01ACA050 500 Gb / xmaBiarypa Genius KB-110 USB / murmia
A4Tech OP-720 USB / monitop TFT 19" Philips 193V5LSB2/62)
— 10 mr., Komm’iorep (cucTeMHHE OJOK, MOIyJb TaMm’sTi,
HAKONWYyBay, [poLecop, KOpHyC, MarT.IulaTta, KOMIUIEKT,
nporpaMmHe 3a0e3nedeHHs, MoHiTop) — 4 mT., Komm’rorep 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., IIpoextop Epson
EB-X31 — 1 mr., Komynikaniiiae o6inagranaas 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): IlepconanbHuit
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 SI19A10N) — 1 mr., IlepcoHanbHuUN KOMITHOTED
(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., [lepcoHanpHHII KOMITIOTED
S3000/ 512 Mb/ 160 Gb/int/ DVD+-RW/ 1,44/ key, mouse /
TFT17" SM710N — 1 mwr., [Ipuctpiii GaratodyHkiionansHuil A4
4/6 Samsung SCX-3400 — 1 IIT., [Tpuctpiit
6arato¢pyskuioHansHuii Canon i-SENSYS MF-112, A4 — 1 wr,,
[TpunTep mepexesuit HP LJ 2600N — 1 mt., Mikpogon MIC-111 —
1 mt., Mynstumeaua AK Sound Level L — 3 mr., [Ipoexktrop Epson
EB-905 — 1 mr., Binuectep 3oBHimHi#i 2,0 TB Transcend StoreJet
2.5 USB 3.0 cepust H(TS2TSJ25H3P) — 2 wir., Binuecrep 3,0 TB
WD 5400 rpm 64Mb SATAIIl 3.5" (WD30PURZ) — 1 mr.,
Inrepuer-uumo3 TP-Link TL-WR84IN — 1 ., Komyrarop HP
ProCurve 1410-16G — 1 mr., Monem Akorp — 1 mT., Momem D-
LINK DFM 562E — 1 mrt.,, Mogem GVC 28800 ext — 1 miT.,
Tepminan CTL-800 — 1 mt., Touka noctymy D-Link WWLG700AP
— 1 mr., Touka goctymy D-Link DAP-2360 — 1 mr., ®xin kapta
flip-chart standart — 1 mmr.;

— abopaTopisi 1HTENEeKTyaJbHOrO0 KOMIT'IOTUHTY, BIpTyalbHOI Ta
IOomoBHEHOI  peanmbHOocTi  (aya.  25a-27):  CepBep s
BHUCOKOMPOAYKTUBHUX Ta mapanenbHux obuucienr (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 mr., [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.,
[IK Roma PC (CPU Intel Core 17-8700 6/12 3,7GHz/ 2xRAM
DDR4 4Gb / SSD 500Gb / Mb Intel ASUS B360 / Case 500W
ATX / Rapoo N1850 /LCD LG 21.5" 22M38A-B) — 7 ur,
[epconansamii xomm'torep PC Asus (B360M-D/ Intel 17-9400/
8 Gb DDR4 King/ 2.5" SSD 480 Gb/ ATX 500 W/ TK10/ monitop
223V5LSB/01) — 3 mr., Ilepconampnuii komm'rorep (Artline
Business B26/ npor. AMD Ryzen 5 4650G/ onep. mam. DDR4-
3200 16GB/ SSD 250GB/ HDD 1TB/ Mon. Asus BE249QLBH,
k1. 2E KS108USB, muma 2E MF1010 USB) — 10 wr., HoyrGyk
DOS W4M61EA HP 250 15.6AG/ Intel N3060/ 4/ 1 TB/ HD 400/
BT/ WiFi/ — 2 mr, Tenesizop 43"LED 4K Samsung
UE43TU8500UXUA Smart, Black — 2 mr.,, MynsTumenia-
npoektop — 1 mT. Akymynarop Xiaomi Mi Power Bank 20000
mAh White (VXN4147CN) — 2 mir., Bineopeectpatop 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'sti
64 Gb microSDXC Kingston Class 10 (SDC10G2/64GBSP) — 2
mt., Ilmanmer Lenovo Tab 4 10" Wi-Fi 16 Gb Slate Black
(ZA2J0059UA) — 1 mt., [Inanmer Lenovo Tab 4 10" Wi-Fi 16 Gb
Slate Black (ZA2J0059UA) — 2 mt., Yexon-kmaBuatypa Nomi KC
1010 mna mwranmera 10.1" Black — 2 mt., ®nenr-nmam'ate 128 I'6 —
1 mT., Moayns mam'situ 8 Gb — 1 mit., Moayns mam'situ 16 Gb — 1
mt., [Ipucrtpiii Intel Neural Compute Stick — 1 mr., onom
BipTyanbHOi peanbHOCTI Oculus Go VR (32 Gb) — 1 mr., llomom -
OKyJIsipu BipTyanbHOi peanbHocTi OculusRift+Touch — 1 mir.;

— nabopaTopis BOyJOBaHUX CHUCTEM Ta BiJJalieHOl1 1HXKeHepii (ay.
53a): Cepep (DELL TI110 QC E3-1230v2 3 mnporpamMHUM
3abe3neueHHssM Microsoft Windows Server 2012 Std: 3.3Ghz
PERC H200 NHP DVD+/-RW , O3V 16I'6, HXKM/I 2*1000I'0,
Knasiatypa, Muma — 1 mr., Cepsep 4*Crucial DDR3-1333/ 8 Gb/
2x1 Tb Toshiba 3,5” SATA3, PERC H200NHP/HL-DT-ST
DVD+/-RW GHA2N SATA DELL PowerEdge T110 II QC E3-
1240V2, 340 GHz — 1 mr., Cepep TFT 19" SM940N nt/
DVD+RW/ 1.44/ key, X2AM?2 4200/ 2048 Mb/ 2x320 Gb/ — 1 mir.,
bnok Ge3nepebiitnoro xusnenHs FSP Frigate Pro 3K (online) mmst
cepeepa DELL Power Edge T110 II) — 1 mr.,, IIK 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 poOoye Micie JradopanTa (CUCTEMHHN OJIOK
15/MH110/ 4GB O3Y / 4 GB video/ 1 TO xopcTkuii auck/
KaBiarypa/ muma/ mepexeBi ¢inbtpu) — 1 mr., 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 mrr., BOIT Canon i-SENSYS MF-112, A4
— 1 mr., Ilada cepsepna wnactrinma ENG 19 — 1 mr.,
[HTepakTUBHUN KOMIUIEKC Yy CKJaal (IHTepakTHBHA JIOLIKa,
MYJIbTHMEIa-IPOEKTOP, MiJIOTOBA MiAcTaBka) — 1 1mT., AmapaTHa
wiatgpopma Cyclone V. GX FPGA Starter Kit Ha ocnosi ITJIICC
Cyclone V GX 5CGXFCS5C6F27C7N — 10 mr., JIByxKoJiecHa
monenb aemoHcTpauiina HP794 Formula Flowcode Buggy nns
HaBYaHHS OCHOBAM EJEKTPOHIKM Ta pPOOOTOTEXHIKM — &8 WIT.,
3apsaHUN OpUCTPIH  yCTpoiicTBO Ta Halip akymyssITopiB Set
Charger + 4 AA-batteries — 8 mr., Kapra mam'stt MicroSDXC
64 GB UHS-1 Class 10 Transcend Premium 400x+ SD-adapter
(TS64GUSDU1) — 2 mrt., Kommiekr Basys 3 Pmod Pack — 3 .,
Kommext Raspberry Pi 3 Microsoft 1oT Pack for Raspberry Pi 3-w
— 3 wr., Konekrop mama Ha 40 BuBoaiB — 5 wT., Konekrop mama
Ha 40 BuWBOMIB, BijAcTaHb MK THi3gamu 2,54 MM ( — 5 mrT.,
Kontponep Communication module ESP32 (410-377) — 3 mr.,
Jlaboparopuuii  kommiuekT 3  pobororexHiku EHIJIEP 3
o0JaIHaHHSM T HAllOBHEHHs Jrabopatopii — 1 mr., Moayns 3,5"
320x480 TFT LCD kon. nmucruteir mist Arduino Mega 2560
(ASC201) — 5 mwr., Moayns Bluetooth HC-05 must minkimroueHHS
Arduino mo bluetooth (AOC165) ans Arduino — 5 ., Moaynb
Wi-Fi LuaNode32 ¢ ESP-32 mis Arduino (AOCS515) — 5 mr.
Monyne Wi-Fi ESP8266 WittyCloud (AOC361) nnst Arduino — 5




mT., Moayns akymynstopa Panasonic NCR18650B 3400 mAh 6e3
3axucty V2 (AOA209) nis Arduino — 10 ., Moayns 6apomerpa
BMP180 (matunk armocheproro tucky) (ADC-148) myst Arduino —
5 mt., Moayns BimnmaromkyBanbHOi muatu AD8232-Modul Lead
Heart Rate Moni — 5 mrT., Moayns Biaciky SB-18650-2 s
JIT. aKyMyJIATopoB 3 nociia. 3'eqanusam (AOC536) nns Arduino —
5 mt., Moaynb Biaciky aisa akymyssatopiB 18660 1P (AOCS579) mst
Arduino — 5 mt., Moayss BosbTMeTpa mocTiifHoi Hanpyru Bij 0 B
o 33 B (ATC136) mms Arduino — 5 mr., Moaynb JaT4mka
Bosiorocti Ta temneparypu DHT22 (ADC124) mans Arduino — 5
mT., Momynp gatunka mynbcy MAX30102 (ADC218) nst Arduino
— 5 mr., Moayne npatunka cepueBoro putMmy PulseSensor
(ADC190) nnst Arduino — 5 mt., Moxyns EKI enextposis Skintact
(xomi. 10 mr.) ans Arduino — 5 mt., Moayns EKIT™ Ha ocHOBI unmna
AD8032 — 5 mr., Moaynb >XKuUBJICHHS JJIsI MakeTHOi tuiatu S5 B/
33B (AOC147) — 5 wr., Moayap KOMyHIKalliiiHUHA
GSM/GPRS/GNSS/Bluetooth HAT nns RaspberryPi or Waveshare
(DPC311) — 5 mr.,, Moaynp MOpPTaTUBHMNA 3apsaHUNA MPHUCTPIH
Powerbank 1x18650 3 Buxigom USB (AOC594) mis Arduino — 5
mt., Moayns mpomucioBuii pagiomonem DIGI XB24-AWI-001
st Arduino — 5 mt., Moayne TemnepatypHoro garduka DS18B20
6e3 kabemo — 5 mr., Moxyne nudpoBoro naTdyuka TeMIepaTypu
Sensor-DS18D20 mst Sonoff TH 10 A u 16 A ot Itead/ 1 metp
(ADC211) pns Arduino — 5 mwr., Ha6ip (0165-012-000) 119842 E-
CALL — 3 mr., Ha6ip konnektopiB PLS-40 6 xomnbopi (ACC295)
— 5 mr., Ha6ip mnepemmuox EIC-J-L — 140 mT., HaGop
iHcTpyMeHTiB — 1 mT., Habop kabeniB 6-conductor 0.1 socket-
socket cable- 6 long-6 (150 mm) long jumper cable of 6 conductors,
0.1 — 5 ., Habop nepemuyok AOC43 — 5 mr., [lnara 900 MHz 1
GB RAM HaBuanbHa U1 nporpamyBaHHsa Raspberry Pi 2 Modell
B-ARM Cortex-A7 Quad Core — 10 mr., [Tmata PYNQ-Z1 Python
Productivity for Zyng — 3 mr., [Inata ans HaB4aHHS poOoTH 3
mikpokoHTponepamu Arduino Mega 2560 R3 Atmega8U2.2. — 10
mt., Ilnata HaBuanbHa [uIs poOOTH 3 aHAJOTOBUM CUTHAJIOM.
STM32F4-Discovery — 10 wr., [InaTta nnara ans po3mupeHHs Ui
Arduino 31 Bxogom mSD-Shield v2 (Datenlogger Shield) nnst xapt
nam'sti microSD — 5 mr., [lnara mata po3mmpenHas st Arduino
ta Arduino Pro, Danger-Shield Bausatz (Spark Fan), mo
3a0e3nedye a0oAaTkoBi 30BHImHI iHTepderich — 10 mr., Ilmnara
nnara posmupenHs g Arduino GLCD-Shield mit Display nns
MiIKTIOYCHHS MiHI quctuiero. — 5 mr., [lmata po3mmpeHHs s
Arduino Mega 2560 Ethernet-Shield R3 (Arduino) s
nigkmoyeHas 1o mepexi Ethernet. — 10 mr., [Tnara po3mmpenHs
s y3rompkeHHs 3 LCD monuropom M10283QT2 Adapter v2 (inkl
LCD) pmns mnar Arduino m Raspberry Pi. — 5 mr., Ilmara
pO3LIMpeHHs Ui y3ro/pkeHHs miatamu Juid ix RPi-Shield-Bridge
(Raspberry Pi-Arduino Adapter) cymicHoi po6otu. — 10 mr., [Tnara
IIBUJKOTO MPOTOTUITYBaHHA Ul BinjaneHoi jJabopatopii — 1 .,
[Tnardopma mis po3podku Basys 3 Artix-7 FPGA Trainer Board —
3 mwr., Ilipilimay ps  Bigganenoi nabopatopii — 1 it
[ToTenuiomeTp Ans 3aaBaHHA KyTa MoBOpoTa Bici ais Arduino u
Drehencoder mit Taster PEC12R-4225F-S0024 Arduino Pro. — 5
mr., Ilpunatep Creatr HS leapfrog 3D Printers 3 nBoma
excTpyaepamu ta npodeciitium I1O SimpliFy — 1 mt., Bupobunya




s4iiiKa s BijganeHoi madoparopii — 1 mr., CkaHep TpuBUMIpHUN
Gotcha — 1 mrT., Crenn HaBYanbHUN aBTOMaTH3aIlii OyaiBelb
Legrand — 1 ., Criau nabipuaty HP458 Maze Walls kapTonHi —
1 mr., Tepminan CTL-800 — 1 mT., TpboxBicHUI mopran s
BinmaneHoi mabopatopii — 1 mr., ®nem-nakonuuyBau USB
Leapfrog — 1 mr., [IBuake NpPOTOTUIMYBAHHS MAJsl BiAJATICHOT
nabopatopii — 1 mT., Kommyratop kepyemuit HP 2530-24G (L2
24xGbE RJ-45+4 Gb E SFP+1xRJ-45/1 micro USB) cepus J9776A
—1 mr.;

— Bukianaubka (ayn. 43): Ilpunrep nasepunit HPLIGL — 1 mwt.,
[TpunTep mazepumit HP LJ P1102 — 1 mT., Hoyroyk DOS
W4M61EA HP 250 15.6AG/ Intel N3060/ 4/ 1 TB/ HD 400/ BT/
WiFi/ — 2 m., [lepconanpauit komn'torep HP Compaq Elite (8300
SFF Mouitop 24" Acer B243H, kmaBiatypa, muma) — 1 mrT.,
[Tepconanbamii komm'rotep (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.ruata ASUS X99-
A 11, monitop 23"6 Samsung. xnaB. Logitech K120 USB Black,
moa.mam DDR4 32Gb (2x16Gb) Kingston Fury sxoct.quck 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.,KomitoBanbuuii anapat (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.

— JeKIiiiHa aynutopis (aya. 55): mynbTumendia-npoektop Epson
EB-WO05 (V11H840040) — 1 mr.

— JeKkiiiiHa aynutopis (aya. 45): mynsTumenia-npoektop Epson
EB-WO05 (3LCD, WXGA, 3300 ANSL Im)— 1 mT.

HaBuanbhi ayauropii Ta naboparopii 1 kiacu Ha 100% 3abe3neueHi
MyJIbTUMEAINHUM OOJaJHaHHAM, a TaK0XX KOHAMIIOHEpaMHu. Yce
KOMIT'IOTEpHE OOJIaqHaHHS MIJKIIOYEHO [0 Mepexki I[HTepHer,
TakoX 3a0e3rmeueHo Oe3mpoBiTHUN mocTyn 10 Iiei mepexi. s
3aralbHOOCBITHIX ~ JUCHMIUIIH  BUKOPUCTOBYIOTHCS  JIEKLINHI
aynuTopii Ta 1aboparopii BIAMOBIIHUX 3arajibH03a0e3MeTyBaTbHIX
kadenp, 1o MaroTh HEOOXiTHE OCHAIIEHHS.

3mo0yBaui BHIIOI OCBITH, SKi I[OTO MOTPEOYIOTH, 3a0e3meyeHi
TYPTOKUTKOM

IndgopmaniiiHe Ta HABYAJIBHO-
METOANYHE 3a0e3nmeuyeHHsT

bibnioreka moennye TpaauiiitHi 6i061i0TeUHI (OHIU HA MAEPOBUX
Hocisfx (841880 mpum.), GoHA €IEKTPOHHHX MOKYMEHTIB (54828
Ha3B.), TEXHOJIOT1YHI KOMIUIEKCH, IO 3a0€3MeuyioTh TOCTYI IO
cBiTOBHX 1H(OpMaLIMHUX pecypciB, 30Kpema a0 pecypciB Elsevier
(SCOPUS), Web of Science: http://www.zntu.edu.ua/naukova-
biblioteka). 3a ramy33to 3HaHp 12 Iudopmariiii TexXHOMOTII
016mioTeunuii (OHA MICTUTH OiNbIe 2 TUC. HA3B BUAAHD, IMiAMUCKY
Ha 11 mepiognuauX BUAaHb. Takox 0i0mioTeKa 3a0e3neuye YuTaqiB
BUTAHHIMU IHIITAX 0ibmioTek  perioHy  uepe3 BIJUTUT
MDKO10TIOTEYHOTO a0OHEMEHTY Ta OE3KOIITOBHY EJIEKTPOHHY
noctaBky — gokymeHTiB  (http://library.zp.edu.ua/edd mba.html),
Hajmae goctyn Ao mudpoBux 06a3  maHmx 1 0i0IioTeK




(http://library.zp.edu.ua/test _dostup.html), Hamae xoHcymbTamii 3
HOLIYKY JiTeparypu (30xpema JMCTaHIIIIHO:
https://form.123formbuilder.com/2711963?wwwNgRedir).
VYHiIBEepCUTET Ma€ JOCTYII 10 BOJOKOHHO-ONTHYHOI Mepexi «Ypany,
0 3a0e3Meuye onepaTUBHUM TOCTyM 10 iH(popmailii, 0OMiH Hero, 11
PO3MOBCIO/KEHHS, HAKOMWYEHHS Ta OOpOOKYy HJsl TMpOBEACHHS
HAYKOBUX JOCIIJK€Hb, JAUCTAHLIHHOTO HABYaHHS, BUKOPHCTAHHS
METOMIB TeNeMaTUKH, (PyHKIIOHYyBaHHS EJEKTPOHHUX Oi0mioTeK,
BIpTyaJlbHUX  J1abOpaTopiii, TPOBEICHHS  TEICKOH(EPEHIIH,
pearnizanii IUCTaHUIHHUX METOMIB MOHITOPHHTY, TOIIO. 30KpeMa
3abesneuyetbess  moctyn g0 GEANT —  man-€Bporeiichkoi
MYJITHUTITa0ITHOT HAyKOBO-OCBITHBOI MEPEXi, AKa 00’ €JHye OLIbIIT
HDK 8000 HayKOBUX ycTaHOB Ta OiibIn HiXK 40 MITH. KOPUCTYBAYiB,
eduMEET - 6pay3epHoi mnaTgopMu OHIAWH CIUIKYBaHHS, CEpBiCY
BineokoH(pepenmiit WebClass, Eduroam — Wi-Fi poymiary mis
KOPUCTYBaYiB HallIOHAJHLHUX HAyKOBO-OCBITHIX MEpPEXK.

Odimitinuii BeG-caiiT, Ha AKOMY pO3MillleHa OCHOBHA 1H(OpMAIIis
PO AisUIbHICT YHIBEpCUTETY: https://zp.edu.ua.

Cropinka Ha o¢iniiHOMy BeO-caiiTi yHIBEpCHUTETY aHTJIIHCHKOIO
MOBOIO, Ha SIKiif po3MillleHa OCHOBHA 1H(}OpMallis PO AiSUTbHICTD:
https://zp.edu.ua/zaporizhzhia-polytechnic-national-university
Po3po6neHo HaBYaNbHO-METOAUYHE 3a0€3ME€UEeHHs: 3aTBEPIKEHI B
YCTAaHOBJIEHOMY MOPSAKY HaBYalbHI IJIaHW, poOoul Mporpamu 3
yCiX HaBYaJbHUX IUCLMILUIIH MPOrpamMM NPaKTUYHOI MiATOTOBKH,
METOAMYHI MaTepiand JUIsl TPOBEACHHS IMiJCYMKOBOI aTecTarii
3100yBayiB BUIIOi OCBITH.

Joctyn 10 HaBYaJbHO-METOJWYHMX MaTepialliB 3A1MCHIOEThCS
yepe3 3arajJbHOYHIBEPCUTETCbKY CHCTEMY KEpyBaHHsS HaBUaHHSIM

moodle.zp.edu.ua 3 CHCTEMOIO BiZICOKOH(EPEHII3B'I3KY
Thebigbluebuttion, enexktponny 0i06nioTeKy yHiBepcuteTy http://e-
library.zntu.edu.ua/, IHCTUTY I OHAJTEHUHA perno3uTopiii

http://eir.zntu.edu.ua/, xmapHe cxoBuIlle poOOYUX 1 JOJATKOBUX
MaTepianiB  kadeapu MporpaMHMX 3aco0iB Ha ['yria-mucky:
https://drive.google.com/drive/folders/0B47Dmpw7LOAXL VpxeW
1iTWVOem8 . OmneparuBHe iHQOpMyBaHHsS 3700yBadiB Ta
CHiBPOOITHUKIB, a TaKOX IHIIUX CTEUKXONJEPiB MpPO AisUIbHICTD
YHIBEpPCUTETY Ta KadenpH, po3Kiaja 3aHsITh, HaBYaJbHI 1 HAyKOBI
3ax0/1 3/1MCHIOEThCA uepe3 caiitu yHiBepcuteTy (http://zp.edu.ua),
kadenpu (http://pz.zntu.net), comiabHI Mepexi
(https://www.fb.com/groups/pz.zntu/, https://www.fb.com/groups/
cmis.workshop/) , mecermxepu (https://t.me/pz_zntu).

9- AkajgeMiuyHa MOOLJILHICTH

HarionaibHa KpeuTHA
MOO1IBHICTh

Hamionanbna KpEeInUTHA MOOLIIBHICTh perIaMEeHTY€ThCSA
[TonoxeHHAM Mpo MOPAAOK peanizalii MpaBa Ha aKaJeMiyHy
MOOITBHICT yYYaCHUKIB OCBITHROTO TIporiecy HarmioHanpHOTO
YHIBEpCUTETY «3anopi3bpka HOJITEXHIKa»
(https://zp.edu.ua/uploads/dept nm/Polozhennia pro akademichnu
_mobilnist.pdf).

MixHapoaHa KpeauTHA
MOOUJIBHICTD

MixnapoaHa KpeauTHA MOOLTBbHICT periIaMeHTy€eThCs
[TomoxeHHAM TIPO TOPSANIOK peamizaiii npaBa Ha aKaJeMiuHYy
MOOUTBHICT YYaCHHMKIB OCBITHBOrO Tmpouecy HarionanbHOro




YHIBEPCUTETY «3armopi3bka MTOJTITEXHIKAY
(https://zp.edu.ua/uploads/dept nm/Polozhennia pro akademichnu
_mobilnist.pdf), a Takox gOoroBOpamMu MpPO MIKHAPOIHY KPEAUTHY
MoOinbHICT,  HarionanbHoro  yHiBepcuteTy — «3amopizbka
nomitexHikay (https://zp.edu.ua/akademichna-mobilnist).

CryneHTH MaioTh MOXIJIMBICTH OpaTH yd4acTb Yy MDKHApOIHIHN
kpenuTHid MoOumbHOCTI Erasmus+KAl, mporpamax Himenpkoi
ciyx0m akagemiunux oOMiHiB DAAD, BipTyanbHiii MOOITBHOCTI 3
XOJIOHCHKUM THCTUTYTOM TexHouorii (I3paine). YHiBepcurer mae
MDKIHCTUTYIIHI ~ yrogu  (KOOPIMHYIOThCS — mpod. Kadeapu
nporpamuux 3aco6iB ['.B. TaOynmmk, 3aB. kadempu C.O.
Cy0600TiHUM), BIAMOBIIHO A0 SIKMX CTYAEHTH, IO HABYAIOTHCS 3a
BIJIMOBITHOIO CIICIIAIBHICTIO, MAIOTh MOKJIUBICTh peajli3yBaTH CBOT
npaBa Ha aKaJeMidyHy MOOUIBHICT Yy TaKUX YHIBEpCUTETax:
Karomumpkuit  yuaiBepcuter JlboBeHa (bensbris), Texuiunuit
VuiBepcuter Inpmenay (Himewyunna), [HCTUTYT mpUKIagHUX HayK
ta wmucrentB  Joptmynna  (Himewuwmna),  KapinTilicbkuit
yHiBepcUTeT TpuKIaguux Hayk (ABcrpis), [lomitexHiunwmii
VuiBepcurer Manpuny (Icnanis), 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
HaBUYaHHA (CTa)XKyBaHHsS) 1HO3EMIIIB Ta oci0 0e3 rpoMaasHCTBA B
HamionanbHomy — yHiBepcuTeTi  «3amopi3bka  MOJITEXHIKa»
https://zp.edu.ua/uploads/dept inter/pol pro org naboru ta navch
_inozemtsiv.pdf




2 [lepesik KOMIIOHEHT OCBITHBO-TIpO(eciiiHoi Mporpamu

Ta iX JIOTriYHA MOCTIigo

BHICTBH

2.1 Ilepeik KOMIOHEHT OCBITHBLOI MPOrpaMu

Kon KommnionenTn KiabkicTn ®opma
H\1 OCBITHbOI IPOrpamMu KPeIUTIiB | MiICYMKOBOr0 KOHTPOJIIO
OBOB’A3KOBI KOMIIOHEHTH OI1
[IITH 01 |KepyBaHHs pecypcaMu B iHXXKEHEPii 3 3aITiK
IPOTPaMHOTO 3a0e3MeYeHHs] MOOUIBHUX CUCTEM
[IITH 02 |ImxenHepis MPUKIATHUAX THTEICKTYIbHIX 5 ek3ameH, KP
3aCTOCYHKIB
[IITH 03 | TexHo:orii Ta CHCTEMU BIpTyaIbHOI Ta 5 3aimik, KP
BiJITAJICHOT 1H)KeHepil
[IITH 04 |MeTomonorisi HAYKOBUX JOCTIHKEHB Ta 3 3aITK
aKaJeMiyHe ITHUCHEMO
[IITH 05 | Ceptudikauis mporpaMHoro 3ade3nedeHHs 4 €K3aMeH
[IITH 06 |ITpoexTyBaHHS, MOAEIIOBAHHS Ta 6 3aJiK
3a0e3neyeHHs SIKOCTI TPOrPaMHOTO
3a0e3MeueHHs CUCTEM
[IITH 07 |MeToau anamizy JaHUX Ta BUCOKOMPOAYKTHUBHI 3 eK3aMeH
00YHCIICHHS
IITH 08 | Iro3emHa MoBa st mpodeciitHol MisITbHOCTI 3 3aJIK
I1TTH 09 |HeuiTke nmporpamyBaHHS 4 €K3aMeH
[IITH 10 |KBamidikaruiiina po6ora (JAuniaoMyBaHHs) 19,5 3aXUCT
IITH 11 |IMepeanuniomua npaktuka (CTakyBaHHs) 10,5 audepeHuioBaHut 3aIiK
Pa3zom 3a 06086 ’s13x068010 yacmunor 66
BUBIPKOBA YACTHUHA
Bu6ipkoBi 3araqbHOOCBITHI AUCHUIUTIHY 3 6
quclia THX, 1110 3aIIPONIOHOBAHO YHIBEPCUTETOM
JUIsL MariCTepChbKUX Mporpam
BubipkoBi AUCIUTUTIHY 3 YKCIIa THX, 10 18
3alpONOHOBAHO Kadenporo, GaKyIbTeTOM IS
MariCTepChbKHUX Mporpam
Paszom 3a 6ubipkosoro uacmunoio 24
Pazom 3a mporpamoro 90

KinbkicTe kpeauTis 3a cemectp — 30




2.2 CTPpyKTYpHO-JIOTiYHa cXeMa OCBITHBOI MporpaMu

lpoeKTyBaHHs,

Ceprudikauis MOJLENIOBaHHA T2 Meroponoris InxeHepis npuknagHux IHo3eMHa MoBa
1 NporpaMHoro 3a6e3neyeHHs SKoCTi HayKOBMX J,0CHIBKEHb IHTENeKTyanbHuX Ang npodpeciinoi
cemectp 3abe3neyenHs nporpamMHoro Ta aKafieMiyHe nucbMo 3aCTOCYHKiB RignbHocTi
3abesneyeHns cuctem
J C ~ | ( ) J
1 { A 4 { ‘
KepyBaHhs pecypcamu Texuonorii Ta cucremu Meropu
2 B iH)XXeHepii nporpam- BipTyanbHoi aHanisy fannx Heuirke
cemecrp Hnro.saﬁesneueuuﬂ Ta_Binnanenl.m'l' Ta BUCOKONPOAYKTHBHI nporpaMyBaHHs
MO6iNbHUX CHCTEM iHXeHepii 06umcneHHs
) J J
A 4 [ [ (
cemectp npaKTHKa pnﬁo'ra )

(CraxyBanis) (IMNNOMYBAHHS)




3 ®dopma aTecranii 3100yBaviB BUILOI OCBITH

®opmu arecrartii

ATtecrariisi 3mIHCHIOETbCS y (opMi MyOJIYHOTO 3axUCTy KBaiikamiiHol

3100yBayiB poboTu
BUIIOI OCBITH
Bumoru Kpamigikamiitna po6ota Mae po3B’si3yBaTH CKJIagHY 3afady abo mpoliemy

110 KBaJi(hikaIiiHoi
poboTu

IKeHepii mporpaMHOTO 3abe3nmedeHHss 1 mependavyatd  MPOBEICHHS
IOCJIIJDKEHD Ta/a00 3M1MCHEHHS 1HHOBALIIH.

Kpamigikamiitna poGoTa HE TOBHHHA MICTUTH aKaJeMIYHOTO IuIariary,
¢babpukarnii, panscudikanii. Kamidikamiitna podora mae OyTH onpuiioIHEHA
y peniozutapii HY “3amnopi3bka nositexHika”.

OnpumonHeHHs  kBaimipikamifHUX  poOIT 3  OOMEXKEHHM  JOCTYIIOM
3M1ACHIOETHCS BiAMOBIIHO O BUMOT 3aKOHOIAaBCTBA.




4 MaTtpuus BiAOBITHOCTI MPOrpaMHHUX KOMIIETEHTHOCTEH Ta KOMIIOHEHTIB OCBITHBOI POrpamMu

3arauabHi CrneuiajabHi
KOMIIETEHTHOCTI KOMIIETEHTHOCTI
Kon Komnounentn
H\1 OCBITHBOI MPpOrpamMu = | -
< g} o | IS o) =)
zl g2 Slel2 22 =g 2x2 225
Al Al A d s OO 0OI0OI0 000000
KepyBanns pecypcamu B iHXeHepil
IIITH 01 |mporpamuoro 3abe3neueHHss MOOLTBHUX | + + | + + +
CHCTEM
TITIH 02 1H>1<eHep1>1 NPUKJIATHUX . + + + +
IHTETIEKTyaIbHUX 3aCTOCYHKIB
TTITH 03 T.GXHOJIOI‘I} Ta CHCTEMH BipTyasibHOT Ta + + + + +
BiJ1aJIeHOT 1HKeHepil
TITTH 04 MeTozngnorm HAYKOBHUX JOCIHIKEHb Ta I N + +
aKaJieMigYHe TUChMO
TITTH 05 Ceprudikaris nporpaMHOro + + +
3a0e3neyeHHs
[TpoexTyBaHHS, MOJICITFOBAHHS Ta
[1ITH 06 |3abe3neueHHs SKOCTI MPOrPaMHOTO + + | + + + + | +
3a0e3MeyeHHs CUCTEM
TIIH 07 Metoau aHaiizy JIAHHX Ta n n n n
BHCOKOIIPOAYKTUBHI O0UMCIICHHS
TIIIH 08 II-.IOBCMHa MoBa Just npodeciitHol n
TiSUTBHOCTI
ITITH 09 |HeuiTke mporpaMyBaHHS + + | + + +
Kgamigikarmiitna po6ota
I1ITH 10 + |+ |+ |+ |+ + |+ |+ |+ |+ |+ ]+ ]+ |+
(IurmomyBaHHS)
MH 11 [TepenumioMua npakTuka n +l+l+1+1+ +
(CraxyBaHHs)




5 Matpuus 3a0e3nedeHHs NporpaMHux pedyJabTartiB HapuyaHHs (IIPH) BinnoBinHMMH KOMIIOHEHTAMM OCBITHBOI pOrpaMu

IIporpamui pe3y1bTaTH HABYAHHA
Kon KoMnonenTn
H\I OCBITHBOI IPOrpamMu ol | w|lolo|w|laleo =l alalsx|uv| ol | o o
= S — S S S — S S v — v v — v v — Y v
=1 == == (=~ == == =~ =~ I =~ I == [ == (== A== A== == = = < = [ = = [ ==
B | B | B | R | R | R | R | R | R | R | R | R | R | R | R | R | A | A A
KepyBanns pecypcamu B iHKeHepii
[IITH 01 |mporpamuoro 3abe3nedeHHst MOOLUTBHUX + |+ | + + | + + | +
CHCTEM
IITIH 02 ‘IH)KeHeplﬂ NIPUKJIAHUX . + +
IHTEJIEKTYaIbHUX 3aCTOCYHKIB
TTTTH 03 T.eXHOJ'IOFIE Ta CHCTEMH BipTyaIbHOT Ta + +
BiJ|1aJIeHO] iHXKeHepil
TTITH 04 MeTonqnorlﬂ HAYKOBHUX JIOCIIJIKEHb Ta + +
aKaZieMigyHe MUCbMO
TITTH 05 Ceprudikais mporpaMHOro + 4 + 4
3a0e3neueHHsI
[TpoexTyBaHH:, MOJICIIOBAHHS Ta
[1ITH 06 |3a0e3ne4yeHHs sIKOCTI IPOTPAMHOTO + |+ |+ ]+ |+ + |+ |+ + | +
3a0e31eUeHHsI CUCTEM
ITITH 07 Metoau aHaiizy JIAHAX Ta + |+ +
BHCOKOIPOJYKTHUBHI OOUNCIICHHSI
TITTH 08 IP'IOSGMHa MoBa T npodeciifnoi
JUSUIBHOCTI
[1ITH 09 |Heuitke mporpamyBaHHs + + | +
TITIH 10 Ksamnidikauiitna podora + |+ + |+ + |+ +
(JdunnomyBaHHS)
I 11 [lepenaumioMHa NpakTUKa + + |+ + |+ + |+ 4
(CraxxyBaHHS)
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