MIHICTEPCTBO OCBITH I HAYKHU YKPATHU
- HALIOHAJIbHUM YHIBEPCUTET
«/IbBIBCbKA IMOJITEXHIKA»

2022 p.

OCBITHBO - [TPO®ECIMHA MPOTPAMA

«CnentianizoBaHi KOMI'IOTEPHI CHCTEMU»

PiBeHEL BUILOT OCBITH APYruM (MaricrepcbKHii) piBeHb

Crynine BUIIO! ocBiTH  Maricrp

["any3b 3HaHb 12 Indopmauiiini Texnoorii

CrierjajibHICTh 123 Komm’'oTepHa iHKeHepis

PosrisHyTo Ta 3atRep/rKeHo

Ha 3acizanHi Buenol paam
Hauionasienoro yHiepeutery
«JIbBIBCHKA TMOJTITEXHIKA»
BIL«2L » 0% 2022 p.

rpotokos1 No @4

JIsBiB 2022 p.




JIMCT NOTI'OAKEHHS
OCBITHBLO-TIPOeciiHOT Nporpamu

PiBeHb BUIIIOT OCBITH
I'AJIY3b 3HAHb
CIIEIIAJIBHICTb
Cneuiamizauis

Kpanidikaris

PO3POBJIEHO I CXBAJIEHO

HaykoBo-MeTOAMYHOIO KOMICIERD
crietiajgpHocTi 123 Kowmrt'totepra
IHXKEHepis

[IpoTokon Ne 6

B« 14 »JO4

Fon elianbHOCTI
A.O. MenpHUK

2022 p.

PEKOMEH/IOBAHO

HaykoBo-MeTOAUUHOIO pajioro
VHIBEPCUTETY
[Ipotokon Ne 6%

BIL« 23 » a5  2022p.

['onoBa HMP yHigpcurery

A.l'. 3aropoHiit

Hpyruii (Maricrepcbkuit)

12 Indopmartiitai TexHoorii

123 Komn'toTepHa 1HKeHEpis

123.03 CreunianizoBaHi KOMIT IOTEPHI CHCTEMH
Marictp 3 KOMII' FOTEPHOT 1HXKEHEPIT 3a
Crenianizallero creianizoBadi KOMII OTEpPHI

CHUCTCEMH

NNOTIOJXKEHO

lIpopekTop 3 HayKOBO-IearoriaHol
pobotu HarioHaabHOro YHIBEPCHTETY
«JIbBIBCBKA MOJIITEXHIKAY

,é:é\) O.P. JlaBuauak

« 23 » 0% 2022 p.

HavajnbHuk HaByajabHO-METOJUYHOTO

BIJT IBEPCUTET

B.M Cgipijos
2022 p.

.
« 22 »

yYs

Jlnpexrop IKTA

M.M.Mukuituyx
ol 2022 p.




IHEPEAMOBA

Po3pobiieHo BIANOBIZIHO 70 cTaHAapTy BHINOI OCBITH 3a creiiaibHicTio 123
«Komn'roTepHa 1HKEHepist» JUIsl JIpyroro (Marictepehkoro) piBHS, 3aTBEPKEHOr0
Hakazom MOH Ne330 Bin 18.03.2021p., npoeKTHOIO IPYIIOI0 3a creriaipHicTio 123
«Komn'torepHa iHKEHEpist» y CKiai:

Kouan P.B. — I.T.H., npod. 3aBinyBau kapeapu CKC — rapant OITIT

Mensuuk A.O. — JI.T.H., 11pod., 3aBijtyBau kadeapu EOM

Hyneus P.b. — A.T.H., 11pod., npodecop kadenpu CKC

I'nyxos B.C. — I.T.H., po., kadenpn EOM

Axnvuume Ol — k1.0, goueHT kadeapun EOM

Bagrpyk €.41. — K.T.H., Jjouent kadeapu EOM

Mopos [.B. — K.T.H., qoueHt kadpeapu EOM

Onexkciz M.B. — K.T.H., IoueHT Kapeapu EOM

ITapamyn 51.C. — K.T.H., JoueHT kadeapu EOM

[lonosuu P.b. — K.T.H., 1oueHT Kadeapu CKC

[Tyiina B.S. ~ K.T.H., 10LEHT Kadgeapu EOM

Cano A.M. — K.T.H., 10UeHT Kadgeapu EOM

Kunyn I'.B. ~ K.T.H., CT. BUKI]. Kadeapu EOM

lninep A.C. — K.T.H., acucTeHT Kapeapn CKC

boukapeos O.}O. - crap. Buki. kapeapu EOM

Mapxuska B.C. - crap. Buxi. kadeapu EOM

Bapiyenko JI.B. ~ KT.H., C.H.C., JUPEKTOp JIEPKABHOIO HAYKOBO-
Jociiadoro nianpuemcrsa "KOHEKC"

Kapboeuuk I.JI. - a.¢.-m.1., no1t., kepiBHuk Biytiay IOT and Embedded
komrtanii «Indeema Software Inc.»

SpMonoBeeKkuii —cTyueHt rpynu KICK-11
A.T. -

["apaHT OCBITHBOT IpOTPaMHU y= ‘/ JL.T.H., mpo¢. P.B. Kovan
Vi :

. ; o / . . . .
[IpoexT ocBiTHBLO-1IpOdECIitHOT MporpaMu 0OGroBOpeHnii Ta cXBaICHUI Ha 3acimaHHi
Buenol paam HaBuaNbLHO-HAYKOBOTO [HCTHTYTY KOMIT IOTCPHUX — TEXHOJOTIH,
ABTOMATHKHU TaMETPOJIOrT

[lporokon Ne & Bin« [Z».  £OF 2022 p.

Muxkuituyk M. M.

(npissuie, iniwianu)

I"'onosa Buenoi pagu IKTA

3aTBEPKEHO Ta HA/IaHO YMHHOCTI
Hakasom pekropa HanionansHoro yuisepeutety «JILBIBChbKa MOITEXHIKA
Bill « 4% » etk 2022p. No 284 - 4-4p

s oceiTubo-npodeciiina nporpama He Moke OYTH IOBHICTIO a0 4acTKOBO
BIATBOPEHA, TUPAXOBaHA Ta PO3NOBCIO/DKeHa 0e3  103Boay  HanioHnanbHoro
YHIBEpCUTETY «JIbBIBCHKA MOJITEXHIKaY.

(5]




1. Hpodias nporpamu maricerpa 3i cneniaabHocti 123 Komn’rotepna
iHzKeHepis 3a cneunianizamiero CnenianizoBaHi KOMI'IOTepPHI cHCTeMH

1 —3araabHa indopmauis

IToBHa Ha3Ba 3aknany
BHILOT OCBITH Ta

CTPYKTYPHOTO
niaposaiay

HauioHanbuuii yHiBepeuTeT «JIbBIBChbKa MOMITEXHIKAR,
[HCTUTYT KOMII'IOTEPHUX TEXHONOTIi, aBTOMATUKH | METPOJIOTIT

PiBenb BHIIOY 0CBITH

Jpyruii (Marictrepcbkuit) piBeHb

Cryninb BHIIOT OCBITH

Marictp

I'any3e 3HaHB

12 Indopmauiiini Texnonorit

CneniaJibHICTh

123 Komn’toTepHa iHxkeHepis

Odiniiina nazsa
OCBITHBOT IpOrpamu

CrienianizoBaHi KOMI'IOTepHI CHCTEMH
Specialized Computer Systems

Obmesxenns moao popm
HaBYaHHSI

Hemae

OcsiTHa kBaJigikanis

MaricTp 3 KoMII'toTepHOT iHKeHepil 3a creuianizauicio cneuianizopani
KOMIT IOTEPHI CUCTEMHU

Kpanidikauis B 1umiomi

CryniHp BHIIOT OCBiTH — Marictp

CrneuianbricTs — 123 Komn’totepna inenepis,
Crneuianizaiis crieniajlizoBani KoM’ ioTepHi cHCTEMH
OcsiTHa nporpama «CriewianizoBati KOMIT KOTEPHI CHCTEMH»

Obesar kpeautis EKTC,
HeoOXIiAHUX A8

3100y TTS1 APYroro
(maricrepcbKoro)
CTYIIeHH BHLIOT OCBITH

O6ear ocBiTHRO-NpoeciiiHOT NporpamMu Maricrpa cTaHoBUTEL 90
kpeautis CKTC, Tepmin HaBuauns 1,4 poku.

Minimym 35% oBeary ocBiTHBOT Iporpamu Mae 6yTH CpAMOBAHO Sl
3100yTTs 3arajbHUX Ta crieliabHUX ((haXOBHX) KOMNETEHTHOCTEH 3a
creliajibHICTIO, BU3HAYEHHX CTAH/IAPTOM BHILOT OCBITH.

HasiBHicTh akpeanranii

AKpeauToBaHa

[uka/pisens HPK Vkpaiun — 7 pigens, FQ-EHEA — apyruii unkn,
EQF-LLL — 7 pieenn
IlepeaymoBH HaspHicTb cTynens Gakanagpa

Moga(u) BUK/JIAJaHHS

YkpalHcbKa MOBa

OcHOBHI MOHATTH TA TX
BH3HAYEHHH

Y nporpami BUKOPUCTAHO OCHOBHI MOHSTTS Ta IX BU3HAYEHHS
BIANOBIHO 10 3akony Ykpaiuu «IIpo Buiiy ocBiTy»

2 —Merta ocBiTHBOT IporpaMu

| Hanatu nornnbiieni TeopeTHUHi 3HAHHS Ta NPAKTHUHI YMIHHSA |
HaBMYKHM, JOCTATHI JUI YCIIIITHOTO BUKOHAHHS npodeciitnux
000B’s3KIB 3a cneniansHicTio 123 «Kommn’ioTepHa inxkeHepisy 3i
crenianizauii creuiasnizorani KOMIT IOTEPHI CHCTEMM Ta TMiArOTYBaTH
CTY/ICHTIB [U1 OAA/IBLLIOTO NMpaleBIAILTyYBaHHs 38 00PaHO0
CﬂeL{if'.U'[bHiCT}O Ta NpPOAOBKEHHA HaBYaHHs Ha OCBiTHbO"HayKOBOM}’
piBHI BULIOT OCBITH B ramy3i 3HaHb «Indopmauiiini TexHoa0riiN

3 - XapakTepHCTHKA OCBITHBOI Nporpamu

Onuc npeaMeTHOT
obJacTi

O6'exTamu npodeciiiHol AisbHOCTI MaricTpis €:

- [pOrpamMHO-TEXHiYHi 3aco0M KOMIT'KOTEPIB Ta KOMIIIOTCPHUX
CHCTEM, JIOKAJbHUX, T00allbHUX KOMITIOTEPHHUX MEpek Ta Mepeii
[utepuer,  kibepdisuunux  cucrem, lurepuery  peueii, IT-
- MPOLECH, TEXHOJIOTI], METOH, CIIOCOOM, IHCTPYMEHTABHI 3ac00H Ta
CUCTEMM /U1 I0CTI/KEHHs, aBTOMATH30BAHOTO Ta aBTOMAaTHYHOTO




MPOEKTYBAHHSA:  HANArOUKEHHA, BHPOOHMIITBA W  eKcrulyartauii
MPOrpaMHO-TEXHIYHMX 3ac00iB, MMPOEKTHA JOKYMEHTALls, CTAaH/1apTH,
MPOLEAYpH Ta 3ac00M MIATPUMKH KEPYBAHHS TX IKUTTEBHM LIMKIIOM.

- CrocoOM  [0/IaHHsA, OTPUMaHHs, 30epiraHHs, —repejiaBaHHs,
ONpaLloBaHHA Ta 3aXMCTy IH(pOpMalil B KOMN'OTepi, MaTeMaTHuHi
MOJENI  OOUMCIIOBAILHUX — MPOLECIB,  TEXHONOriT  BMKOHAHHS
O0YMCIIeHb, B TOMY UYMCJi BUCOKOMPOJYKTHBHHX. NapajiejibHuX,
po3nojinienux, MoOineHUX, BeO-0a30BAHMX Ta XMapHHX, 3€/EHHX
(eHeproeeKkTUBHHX),  OE3Me4YHUX,  ABTOHOMHHWX,  aJaNnTHBHHX,
IHTEJIEKTYalbHUX, PO3YMHHX TOLLO, apXiTeKTypa Ta oOpraizaiis
(yHKUIOHYBaHHA BIZANOBIAHMX MPOrpaMHO-TEXHIYHMX 3ac00iB.
Llinamu napuanng ¢ nigrotoeka (axiBuiB, 34aTHUX poO3B’A3yBaTH
CKNaJIHI 3a/a4i 0C/IIHMLIBKOrO Ta iHHOBaLIiHOrO XapakTepy B chepi
KOMIT KOTEPHOT iHAkKeHepil.

TeopeTHunuii  3MiCT NpeAMETHOT 06NacTi  CTAHOBASTh MOHSTTS,
KOHUEMUIT, NMPUHUMINK J0CHiIKEHHA, NPOEKTYBaHHs, BHPOOHULITBA,
BUKOPUCTAHHsA Ta 0OCHYrOBYBaHHs KOMII'KOTEPIB Ta KOMI KOTEPHUX
CUCTEM, KOMI'IOTEPHUX Mepexk, KibepdizuuHux cuctem. Inrtepuery
peuci, IT-indpacTpykTyp.

MeToM, METOIMKK Ta TEXHOJIOIIT: METOAM J0CTI/UKEHHS MPOLECiB B
KOMITIOTEPHHUX CHCTEMax Ta MEpEkKax, METOJH aBTOMAaTH30BAHOIO
MPOCKTYBAHHA Ta BUPOOHWUTBA TNPOrPaMHO-TEXHIYHWUX  3aco0iB
KOMITKOTEPHMX CHCTEM Ta MEpEX, Ta IX KOMMOHEHTIB, METO/H
MaTeMAaTHYHOTO Ta KOMITIOTEPHOrO MOJEIOBAHHA, iH(OpMALLiiiH]
TEXHOJIOTIT, TEXHOOTIT MporpaMyBaHHs.

[HcTpyMEHTH Ta  0bJaaHaHHsA: [porpamHe 3abe3neyeHHs,
IHCTpYMeHTa/IbHI - 3ac0BM | KOMITIOTEpHY ~ TEXHIKY, KOHTPOJIbHO-
BHMIPIOBA/ILHI NPWIIAJIK, NPOrpaMHO-TEXHI4HI 3ac00M aBTOMaTH3aLIl Ta
CHUCTEMM aBTOMATH3allll NPOEKTYBAHHs, BMPOOHMITBA, eKCIUyaTauir,
KOHTPOIK0, MOHITOPHHTY, MEPEXKHI, MOGLIbHI, XMapHi TeXHOIOT T TOLO.

Axanemiuni npasa
BHIYCKHHKIB
i

MOKIHBICTE NPOJOBKEHHS OCBITH 3a TPeTiM (OCBITHBLO-HAYKOBHM)
piBHem BuuIOi ocBiTH. HabyTTsa noaarkosux keaniikauiii y cucremi
OCBITH 0pPOCIIHX.

OcHorHuii okyc
OCBITHLOT Mporpamu -
cueniaizamii

ra

CrieuianeHa ocBiTa Ta noramdIieHa MiaroToBka B 00JIaCTi cretlia izoBaHmux
KOMIT'FOTEPHUX ~ CHCTEM  KOMIT KOTEPHOT  iH/KEHepil, AKUEHT Ha
IHHOBALAHIA i bHOCT Ta IMGOKKUX 3HAHHAX METON0M0TIT HAYKOBOT
Ta  MpoQeciiiol  JliANBHOCTI,  armapaTHOrO  Ta  [POrPaMHOro
3abe3neyens, a  TaKoK  3aTHICTH  IXHBOIO  3aCTOCYBAaHHS B
MPaKTHUHIA AisIBHOCTI.

Krrwuogi crosa: komn’rotepri cuctemu, crnetianizopani KoM 10TepHi
CHCTEMH, NPOrpamui 3acobu crelianizoBaHUX KOMIT IOTEPHUX CHCTEM,
BOYZIOBaHI KOMIUIOTEPHI CHCTEMH, OJHOKPHCTANIbHI  KOMI IOTEpHi
CHCTEMH, -

OcobanBocTi nporpamu

OcobaugicTio nporpamu € norauGIeHa MAroTOBKa CTYACHTIB B raysi
METOJIONIOTIA  CTBOPEHHS  NPOONIEMHO-0PIEHTOBAHUX  MPOrpamMHoO-
anapaTHUX KOMIIEKCIR,

a0 1

4 — 3naTHiCTL BUNYCKHHUKIB
aNEeBNALITYBAHHA TA MOJAAJLIIOr0 HABYAHHS

| HpaueBaamTyBaHHsa

|
|
|
!
|
i
i
|
| BUHITYCKHHKIB
|
|
|

|

O6nacty npodeciiinoi AisnbHOCTI ~ MPOEKTYBaHHS, BHPOGHHIITRO,
HaNaro/UKeHHs, PEMOHT Ta TeXHiuHe OOC/AYroByBaHHs 3acobiB
OOUHCIIIORAMLHOT TEXHIKW, NPOEeKTYBaHHs, ONTUMI3AIli Ta aHali3
podOTH crieuia/lizoBaHUX TMPUCTPOIB Ta cucTeM Ha 06asi 3acobiB
00UYHMCIOBANILHOT TEXHIKH.

L
| Mojanbuie HaBuanus

Yci nporpamu jgoktopa dinocodii ramysi swanb  «lndopmauiiini

§




[

TEXHOMOMT»

5 — BHKIaJaHHd TAa OUiHIOBAHHS

Buwnaganns ta

[locinannsa nexiii, NpakTUYHUX 3aHATb, KOHCYJbTALH, camoCTiiHOT

| HABYAHHS poOOTH 13 PO3B’A3yBaHHS NPOOJIEM; BUKOHAHHA MPOEKTIB, J1abopaTopHi
i poOOTH, KOHCYIbTAUT i3 BUKJIAla4aMH, MiArOTOBKA MaricTepehKoi poboTy.
| OuinoBaHusn Ex3aMeHH, 3alliku, MOTOUHMI KOHTPOJb, 3aXMCT KYPCOBHX TMPOCKTIB
B (pobiT), 3axmeT KeanidikallifiHoi marictepcbKol poGoTH.
6 — [lepesik koMneTeHTHOCTEH
Inrerpasiibua 3natHicTs  po3B’sA3yBaTH CKiaaHi 3amadi i npoGiaemum B ranysi

komnetreHTHicTh (IHT)
[

KOMIT IOTEpHOI iHskeHepil abo y mpoleci HaBuaHHA, 10 nepeadavae
MPOBEJEHHA  Joci/ukeHb  Ta/abo  3aidicHeHHs  iHHOBALIH  Ta
XapaKTePH3YETbCA HEBU3HAUEHICTIO YMOB | BUMOT,

3araaeHi
komneredTHocTi (3K)

3K1.  3parnicts g0 apanTtauil Ta aiif B HOBIil cuTyauii.

3K2. 3aarnicTsb 10 abcTpaKTHONO MUCCHHS, aHali3y | CUHTE3Y.
3K3. 3paTHicTh NPOBOJAMTH JOCIKEHHS HA BiAMOBIAHOMY PIBHI.
3K4. 3parnicte a0 nowyky, ob6pobaeHHs Ta aHanizy iHdopmarii 3
PI3HUX JuKEpe.

3K5.  3paTHicTs reHepyBaTH HOBI i/1el (KpeaTHBHICTD).

3K6. 3naTHiCTb BUABJIATH, CTABUTH Ta BUPIlLIYBATH NPOGIIEMH.

3K7.  3nartHicTe npuitMaTi o0rpyHTOBaHI pillieHHS,

3K8. 3paTHICTh CMiIKYBATHCS IHO3EMHOIO MOBOIO.

CneunianbHi (daxosi,
npeaMeTHi)
KOMIIETEHTHOCTI

‘t
|
|
|
4

i

CKI.- 3aathicth 10  BM3HAUEHHS  TEXHIYHMX  XapaKTEPHCTHK,
KOHCTPYKTHBHHX ~ O0COOJMBOCTEH, 3acTOCyBaHHs | eKcryaraiiil
NporpamMHmX, NPOrpPaMHO-TEXHIUHNX 3aCOBIB, KOMIT'KOTEPHUX CHCTEM
Ta Mepesk pPi3HOro NpU3HA4YeHHS.

CK2. 3nariicts  po3pobasTw QITOPHTMIYHE  Ta  NporpamHe
3a0e3MEUEHHA, KOMIOHEHTH KOMIT IOTEPHUX CHCTEM Ta MEpPEK,
IHTepHeT nonatkis, KibepdisMUHMX CHCTEM 3 BHKOPUCTaHHAM
Cy4acHMX METOIB i MOB MPOTpaMyBaHHsi, a Takoxk 3aco0iB | cHcTeM
aBTOMATH3aLliT MPOEKTYBaHHS.

CK3. 3pmaTHicTb npoekTyBaTH KOMI'IOTEPHI CHCTEMH Ta Mepesi 3
YPaxyBaHHAM  wifeH, OOMeKeHb, TEeXHIYHHX, EKOHOMIYHHX Ta
MPaBOBHX acMeKTIR,

CK4. 3natnicte GyaysaTv Ta JOCTILKYBATH MOJEII KOMN IOTEPHUX
CHCTEM Ta MEpEK.

CKS5. 3narnicts OylyBaTH apXiTeKTypy Ta CTBOPIOBATH CHCTEMHE i
NpUKIaJHe nporpamHe 3abe3nevyeHHs KOMIM IOTEPHUX CHCTEM Ta
Mepex.

CK6. 3nathicTb  BMKOPMCTOBYBATH Ta  BIPOBA/KYBATH  HOBI
TEXHONONT, BKIIIOYAOUHM TEXHOJIOTIT PO3YMHUX, MOBINLHUX, 3eJeHHX |
Oesneunux  obuucnienb, OpaT  y4acTb B MOJepHizauii  Ta
PEKOHCTPYKILT KOMII'IOTEPHHX CHCTEM Ta MEpEkK, PI3HOMAHITHMX
BOYI0BAHHMX | PO3NOMINCHUX JI0JATKIB, 30KPEMa 3 METOIO [MiIBUIIIEHHS
X e(peKTHRHOCTI,

CK7. 3parnicts pocniaskyBatu, po3pobistd Ta oGMpatTy TeXHOMOTT
CTBOPEHHA BEJUKHX | HaJBEJMKUX CHCTEM.

CK8. 3narwicte 3abesneuyBaTH sKiCTb NpOAYKTIB | cepsicis
iH(opMaLiiHKUX TEXHOTOTIH Ha MPOTSI3i X KUTTEBOrO LIMKITY.

CK9. 3narHicTs nNpeacTaBAATH PE3yALTATH BIACHUX J0CTIUKEHD
Ta/abo po3poOOK y BUIIIAA Mpe3eHTallid, HayKOBO-TEXHIMHUX 3BITiB.
cTaTei i A0i0BiNeH Ha HAYKOBO-TEXHIUHNX KOH(epeHILisX.

CK10. 3narnicts inentudikysari, Knacu(ikyBaTH Ta OMUCYBaTH
poBOTY NPOrPaMHO-TEXHIUHHX 3aCOBiB, KOMITIOTEPHAX CHCTEM,
MepeK Ta TXHIX KOMIIOHEHTIB;
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CKI1. 3narnicts  obupat e(eKTHBHI METOAM  PO3B’A3yBaHHSA
CKJIQJIHUX 3a/au KOMII'KOTEpPHOT IHMkKEHepii, KPUTHYHO OLiIHIOBATH
OTPUMAHi PE3yJIbTATH Ta apIYMEHTYBATH NPUIAHSATI pillIeHHs.

(axoBi KOMIeTeHTHOCTI
npodeciiinoro
ClIps My BAHHHA

baok 01 «CnenianizoBani komn’orepHi cucremm»

@KCI.1. Bonoainug nornubaeHUMH 3HAHHSIMM [P0 NPOEKTYBAHHS
arnapaTHOro Ta [MporpaMHoOro 3abesnevyeHHs UMPPOBUX CHCTEM
KepyBaHHs.

®KCI.2. Bontoninus  nornubieHUMU  3HAaHHSIMM [P0 anapaTHO-
MporpaMHi  3aco0M  CTBOPEHHS  Creliani30BaHHX  KOMIT IOTEPHUX
CHCTEM, 3]aTHICTh PO3B’A3YBATH CKJIAJHI crieniaiizoBaHi 3a4a4i 0/10
IX MPOEKTYBAHHSA Ta J0CIIIKEHHS.

®KCI.3. 3natnicTs  BUKOpHCTOBYBaTH  mpodeciino-npodinbHi
3HAHHS | MPAKTHYHI  HABHYKM /Ui ONTMMi3alii  NPOCKTHMX,
TEXHOJIOMIYHUX ~ PilleHb 3  METOK  MMiABMIIEHHS  e()eKTHBHOCTI
crieLiani3oBaHuX KOMIT IOTEPHHX CHCTEM,

baok 02 «KomnonenTn cneniaizoBanux Komn’l0TepHAX CHCTEM»
®KC2.1. BosioiHHa NOrMMONEHUMH 3HAHHAMM TIPO MPOEKTYBAHHS
anaparHoro Ta MporpaMHoro 3abesneuyeHHs UHPPOBHX CHCTEM
KepyBaHHS Ta TX eeMEHTIB.

®KC2.2. BonojinHa  moraubieHUMKM 3HAHHAMM TPO  anapaTHo-
MporpamMHi  3acO0M  CTBOPEHHS  CHELiani3oBaHUX KOMITIOTEPHUX
CHUCTEM, 3[IaTHICTb PO3B’A3YBATH CKIAAHI CricUianizoBaHi 3aaaui U010
X NPOeKTYBaHHA Ta AOCIIKEHHS TX €JIEMEHTIB.

OKC2.3. 3nartHicThb BUKOPHCTORYRATH npogeciitHo-npodinbHi
3HAHHA | NPaKTHYHI  HABMYKM  [JIs  ONTUMIi3allii  MPOEKTHHX,
TEXHOJIOTIYHUX  pillleHb 3 METOIO MNiJIBHILEHHS SIKOCTI OKPEMMX
€JIEMEHTIB CrEeLiani3oBaHiX KOMIT IOTEPHUX CHCTEM.

7 — HopmaTusHuii 3micT

iaroroBku 3100yBauiB BHILOT OCBITH, chopMyILOBanuii y Tepminax
pe3yJbTaTiB HABYAHHS

PesyabraTn HaBUaHHS

PHI. 3acrocoByBaTti  3araibHi  MIIAXOAM  Mi3HAHHA,  METOMM
MaTeMaTHKH, MPUPOIAHUYMX Ta IHKEHEPHUX HAyK 0 pO3B s3aHHs
CKIAJIHUX 3a/la4 KOMIT I0TEPHOT IHKeHepiT.

PH2. 3uaxoauty HEoOXiaHI AaHi, aHATI3YBATH Ta OLLIHIOBATH iX.
PH3. bByayeati Ta mociifKyBaTH MOeTi KOMITIOTEPHUX CHCTEM i
MepesK, OLIHIOBATH iX a/IeKBaTHICTb, BU3HAYaTH MEKi 3aCTOCOBHOCTI.
PH4. 3actocoByBaru crienianizoBaHi KOHLENTYyanbHi 3HAHHS, 110
BKJIIOUYAIOTL CyvacHi HaykoBi 3100yTku y cdepi kommtotepHol
iHKeHepii, neoOXinui ans npodeciinoi AisnbHOCTI, OpHriHANLHOIO
MHCJIEHHS Ta TPOBEIEHHS JIOCHTI/KEHb, KPUTHYHOIO OCMMCIICHHS
npobaem inopmaLifHUX TeXHOJIOTIH Ta Ha MexKi ranyseil 3HaHb.

PHS.  PospobnaTu i peanizoByBaTi npoextu y cdepi KoMm loTepHOT
iHKeHepil Ta JOTMUHI 10 Hel MDKAMCUMIMIHApHi TIPOEKTH 3
ypaxyBaHHAM IHKEHEPHHX, COLialbHUX, EKOHOMIUHMX, MPABOBHX Ta
iHILIMX ACTIEKTIB.

PH6. AmnanizyBartu npobiemaTHky, ineHTHIKYBaTH Ta
(opMysoBaTH KOHKPETHI NpoGieMu, WO MOTpebYIOThL BUPIilICHHS,
obupati eheKTUBHI METOM TX BUpiLLEHHS.

PH7. Bwupimysaty 3ajaui aHanmisy Ta CHHTE3Y KOMIT IOTEPHHUX
CHCTEM Ta MEPEIK.

PH8. 3acTtocoByBaru 3HAHHA TEXHIYHHX XapaKTePHCTHK,
KOHCTPYKTHBHHX OCOOIMBOCTEH, MpU3HAYEHHS | paBuII eKcrutyaTatii
[IPOrpaMHO-TEXHIUYHHX 3acO0IB KOMIT IOTEPHHX CHCTEM Ta Mepex JUis
BHPILICHHA CKNa/HUX 3a/1a4 KOMI IOTEPHOT IHKeHepil Ta JOTHUHHMX

npodJeM.
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PHY.  Pospobastu nporpamue 3adesneueHHs Juis BOYJIOBAHUX |
PO3MOAIIEHUX 3aCTOCYBaHb, MOOITBHHX | FIOPHAHUX CHCTEM.

PHI10. 3nilichioBatn nowryk indopmauii B pisHux jokepenax s
PO3B’A3aHHA  3a7au  KOMIT'IOTEpHOI iHKeHepii, aWamisyBaTd Ta
OLIHIOBATH 1110 iH(OpMaILiio.

PHI1. IlpuiimaTi  edeKTUBHI pilieHHs 3 nNWTaHb  Po3pobJIeHHs,
BIIPOBA/KEHHS Ta CKCIUIyaTalil KOMITIOTEPHHX CHCTEM 1 Mepeik,
aHasi3yBaTh aJbTEPHATHBH, OLIHIOBATH PU3UKH Ta IMOBIpHI HACIIi/IKK
pillieHb.

PHI2. BinkHO cMifKyBaTHCh YCHO | MMCBMOBO YKPaiHCHKOIO MOBOIO
Ta OJIHI€IO 3 IHO3EMHHMX MOB (AHIJTIHCHKOIO, HIMELILKOIO, ITaNiHChKOIO,
(paniysbKoto, icnancbkoio) npu 06roBopeHHi npodecitiux nuTaH.,
JOCHDKEHB Ta iHHOBaUIH B ranysi indopmanifinix Textomoriii.

PH13. 3po3yMmino i HeiBO3HAYHO JOHOCHTH BJacHi 3HAHHA, BACHOBKH
Ta apryMeHTallilo 3 nuraHb iHGOpMalifHUX TEXHOJIOrH 1 JOTUYHUX
MIKraay3eBHX MHUTaHb JI0 (axiBiie i HedaxiBLiB, 30kpema 10 ocid, sKi
HABYAIOThCS,

PesyabraTn HaByaHHs
npodeciiinoro
CHPAMYBAHHS

baok 01 : «CnenianizoBani koM’ wTepHi cucremMn»

PHCI.1. Bmitu po3pobasti anapaTHe Ta nporpamue 3ade3neveHHs
CHCTEM KepyBaHHs Ha 0azi MIKPOKOHTPOJEPIB.

PHCI1.2. HaBuuxku BOJIOZIHHA anapaTHO-MIPOrpaMHUMHK  3acobamMu
CTBOPEHHs  CIEUiani3oBaHUX KOMITKOTEPHUX CHCTEM, 3JaTHICThb
pO3B’A3YBATH CKJIAHI creuianizoBaHi 3aaavi MO0 IX NPOEKTYBaHHS
Ta JIOCTIHKEHHS., ‘

PHCI1.3. PosymiTu TeHJeHLiN PO3BUTKY 00YHCIIOBAILHOT TEXHIKH B
rajysi  creuianizoBaHMX — KOMM'IOTEPHMX — CHCTEM Ta  METOIB
MiJIRMIICHHS TX e(heKTHBHOCTI.

buiok 02 «KomMnonenTu cneniatizoBaHuX KOMII'IOTEPHHX CHCTEM»
PHC2.1. Bwmitn po3po6asTi amapaThe Ta nporpaMHe 3abesneueHHs
CJIEMEHTIB CHCTEM KepyBaHHS Ha 0a3i MIKPOKOHTpOJIEpIB.

PHC2.2. Hasuuku BONOMIHHSA anapaTHO-NPOrpaMHUMH  3acobaMu
CTBOPCHHA  €JIEMEHTIB  CIeLia/li30BaHUX KOMIT IOTEPHHUX CHCTEM,
3[aTHICTL PO3R’A3YBATH CKJIAAHI creuianizoBaHi s3agavi wogo ix
MPOEKTYBAHHS Ta JI0CTiUKEHHS.

PHC2.3. PosymiTH TeH/eHIliil po3BUTKY 0GUMCIIOBAILHOT TEXHIKH Ta
X CJIEMCHTIB B rajy3i criewiajizoBaHux KOMITHOTEPHHX CHCTEM Ta
MEeTOJUB MiABUILEHHA TX ¢PEKTUBHOCTI.

8 — Pecypcne 3abe3neuennst peaJizanii nporpamu

Cnenngivni

[lonax 70% waykoBo-MefaroriyHUX NpaiiBHUKIB, 3alydeHHX JI0

3a0e3nevyeHus

XapaKTePHCTHKH BUKIIaJaHHs MPO(ECiHHO-0pieHTOBAHUX JIMCIMIIIIH, MalTh HAYKOBI
Ka/IpoBOro CTYNEHI 3a CIICLIaJIbHICTHO.

3a0e3nevyeHHs

Cneuundiuni Bukopucranus cydacHoro ofiajaHaHHs OPOBIHUX  BUPOOHMKIB
XAPAKTePHCTHKH MiKpoenekTpoHiku, 30kpema: Xilinx, Altera, Infineon Technologies,
MaTepiajibHO- STMicroelectronics, Atmel, Analog Devices.

TeXHIYHOI0

3ade3nedyeHH

Cnenudiuni Bukopucranus BIpTYaJIbLHOIO HABYaJILHOTO CepenoBHILa
XapaKTepUCTHKH Hauionansnoro  yniBepcurety  «JIbBiBcbka — nosiTexHika» — Ta
ingopmaniiino- ABTOPCLKMX PO3pOOOK HAYKOBO-ICAArOriuHHUX NPaLiBHHKIB,
MeTOHYHOIO

9 — Akajemiuna MoOOGIIBHICTE

Hauionanbha kpeantna | Ha  ocHOBi  1BOCTOpOHHIX — 10rOBOpIB  Mix Hauionanenum
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MOOLIbHICTH yHiBepcuretom  «JIbBiBcbKa  moniTexHika» Ta  yHiBepcHTETaMH

YKpainu.
Mixnapoauna kpeaurna | Ha  ocHoBi  aBoctoponHix — jioroBopie  misk  Hauionanbnum
MOOLTBHICTE yHiBepcuteToM «JIbBiBCLKA MOMITEXHIKAY TA BULMMH HABYATBHHMHU

3aKilazamu 3apy0ixKHUX KpalH-apTHEPIB.

Hapuanus inozeMHnx MoskiiuBe, riciisi BUBYEHHS Kypey YKpaTHChKOT MOBH.
3100yBaviB BHLLOT
OCBITH

2. Posmoaia 3MicTy ocBiTHBO-nIpodeciiiHoi mporpaMu
3a rpynaMu KOMIIOHEHTIB Ta HHKJIAMM Ni/INOTOBKH

OO6csr HaB4aJIbHOIO HABAHTAXKEHHs! 3/100yBava BHILOT OCBITH
(kpeautis / %)

No OG0B’ a3K0RI Bubipkosi
o/ | MiIrOTOBKH | KOMIOHEHTH KOMIOHEHTH Bcboro
OCBITHBO- OCBITHBO- 34 BeCb TEPMiH
npodeciitnoi npodeciiHot HaBYAHHS
nporpamu [porpamu
I 2 3 4 5
l. lefn 3arajbHoil 33 33 6/6
MiJIrOTOBKH
L 63,5/71 20,5/23 84/94
, i IrOTOBKH ' :
Beboro 3a seck Tepin 66.5/74 23,5/26 90/100

HaBHaHHA




3. Ilepenik KOMIIOHEHT OCBITHBO-NpodeciiiHoT nporpamu
Ctpykrypa HaBYaJILHOT MporpamMu 3i cneuianizauii «Cneuianizosani
KOMIT'IOTepPHI CHCTeMH» cenianbHocTi «Komn’oTepHa inaenepis»

Kon KoMnoHeHTH 0CBITHROT Nporpamu Ki-Tb O-ma
H/ 11 (HaBYABHI MCUMILTIHK, KypCOBi NPOEKTH (POBOTH), IPAKTHKK, | KpeauT | MNifCyMK.
kBajidikauiitna podora) iB KOHTPOJTIO
| 2 3 4
OGoB’13K0BI KOMIIOHEHTH CNENiaIbHOCTI
1. Luxn 3azanvnoi niocomosxiu
CKI1.1 | Inozemna moBa 3a npodeciiHum crpsMyBaHHAM 3 Ex3zamen
Beboro 3a tukn 3
L 2. Luxn npoghecitinoi niocomoexu
CK2.1 | IlpoekTyBaHHs 3ac00iB 3aXMCTy iHPOPMALLT B KOMIT FOTEPHHUX 4 Ex3amen
cHCTEMax Ta Mepeax
CK2.2 | JlocnijkeHHs Ta NPOEKTYBAHHSA KOMII IOTEPHHX CHCTEM Ta Mepesxk | 9 Exkzamen
+KI1 i
CK2.3 | HociimKeHHs | IPOeKTYBaHHs MporpaMHux cucrtem + KP - 7 Exzamen
CK2.4 | Komn'toTepHi CHCTeMH IUITYYHOrO iHTEJIEKTY 4 EkzameH
CK2.5 | Mepexui indopmauniitni rexnomnorii + KP 7 Ex3ameH
CK2.6 | JlocniiHMIBKA MPpaKTHKA 32 TEMOKO MaricTepehKoi po6oTH 10 Jud.zanik
CK2.7 | Mocaimkenns i npoeKTyBaHHA KOHTPOJICPIB nepudepiiinux 4 Exzamen
MPUCTPOIB '
CK2.8 | JlocnizKeHHs i IPOeKTYBaHHs HA/IBEJMKUX IHTErpalbHUX CXCM 3 Hud.zanix
CK2.9 | Buxkonanns marictepebkoi kanidikaniinoi poboTu 14
CK2.10 | 3axucT maricrepebkol KBasidikaililinoi po6oTu 155
Beworo 3a nmkri 63,5
Bcboro 3a rpyny KOMMoHeHTIB 66,5
Bubipkosi KomnonenTu ocsiTHLO-npodeciiinoi nporpamu i
BubipkoBi KOMIIOHEHTH
1. Qurn 3aeansuol nioeomoeku
Bb1.1 | Jlucuuruina 3a Bu60pom 3
Beboro 3a imki 3
2. Huxn npogheciinoi niocomosku
Budiprosi komnonenmu 6aoxy 01 «CuenianizoBani
KOMII'IOTePHI CHCTEMHY
BB2.1 | ocnijukenns i npoeKTyBaHHsA BOYI0BAHUX KOMIT IOTEPHHX 4 Jnd.zanik
cUcTeEM
Bb2.2 | JlocnimKeHHs i'npoeKTyBaHHs Crieliali3oBaHUX KOMIT FOTEPHHX 7 Exzamen
. cuctem +KP
Bb2.3 | Hanpsamku jocnikennb i po3BUTKY crienianizopanux 4.5 Exzamen
KOMIT KOTEPHHX CHCTEM
Beworo 3a wuki 15,5
Budiprosi komnonenmu d.10ky 02 «XoMIIOHEHTH
cneniaizoBaHNX KOMI'HOTEPHUX CHCTEM»
Bb2.4 | JlocnimKeHHs i MpoeKkTyBaHHs KOMIIOHEHTIB Crielliali30BaHuX 7 Ex3amen
KOMII0TepHUX chcTem + KP i
Bb2.5 | Jlocaimkenns i npoekTyBaHHsA UHPPOBHX CHCTEM PErysiOBaHHS 4 Jud.zani
Bb2.6 | Hanpsamku 10cmizKeHb i pO3BUTKY KOMITOHEHTIBR 4.5 Exzamen
crietiani3oBaHWX KOMIT FOTEPHUX CHCTEM
Beboro 3a nuki 15,5

BuoipxoBi KOMNOHEHTH iHINHX OCBITHLO-podeciiinnx
: nporpamMu
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Jlucumnuina 3a BuGopom > Exzamen

Beboro 3a BubipkoBi KOMIMOHEHTH 23,5
Beboro 30 ocBiTHRO-npodeciiiHy nporpamy 90
4. ®opma arecTauii 3100yBaviB BHIOT OCBITH

@opmu arecrauii

Arecranis 3100yBauiB BHIIOI OCBITH 3IIHCHIOETBCS Y (hopmi

3100yBaviB myOJIIYHOro 3aXUCTy KBai(ikaliiinoi poboTH.

BHIIOT OCBITH

Bumorn no | Kpanidikaniitna pobota Mae nepeadauatt po3s’s3aHHa CKIagHOT
kBagidikanifinoi | 3amaui Komi'rorepHol imKeHepii, o norpebyc MpoBeCHHS
poboTH CKCIICPUMEHTAJILHOIO YK EMITIPHYHOIO  Jlochijpkerns  abo

(3a HAsIBHOCTI)

3JUMCHEHHS IHHOBAILLIH.

Kpanidikauiiina poboTta He MOBHHHA MICTUTH aKaJeMidyHOTO
riariary, gadpukauii, panscudikarii.

Kpanidikamiiina podora mae OyTu onpuimioHesa Ha odiliiinomy
caiiti ~ HY  «JIpBiBCbka  mogitexnika» — a6o  Kadejapu
cHeniajii3oBaHuX KOMIT IOTEPHUX cHcTeM, abo y perosurtapii HY
«JIpBIBCBKA TMOMITEXHIKa.

Onpumonnenns kpamidikaiiHuX poGiT 3 0OMEKEHIM I0CTYIOM
311HCHIOETBCA BI/IMOBIHO /10 BUMOT 3aKOHO/IaBCTBA.




S. MaTpuus BiAnoBiAHOCTI MPOrpaMHHX KOMIIETEHTHOCTEH

HaBYaJIbHHM KOMIIOHEHTaAM

* CE1d

CK2.1
I CK3D

CK2.3

CK
® | CK2.5

CK2.6
CK
* CEg
® | CK29

2

® | BEI.l
® | BBE2.1
® | BB2.2

®* | BE24
*| BE2.5
® | BB2.6

IHT

3K1

*1® CK2.10

3K2

3K3

3K4

3K5

3K6

3K7

3K8

CKl1

CK2

CK3

CK4

CK5

® o o | @

CKo6

CK7

CK8

CK9

CK10

CKI1

OKCI.1

OKC1.2

| ®KC1.3

OKC2.1

DKC2.2

OKC2.3
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6. MaTpuust 3ade31eveHHsI pe3yJbTaTiB HABYAHHSA

BIINOBIJIHUM KOMIIOHEHTAM OCBITHBOI IpOrpamMu

CKl1.1

ol
o
o

CK2.2

CK2.3

CK2.6

CK2.7

CK2.8

CK2.10

Bb1.1

Bb2.1

Bb2.2

Bb2.3

Bb2.4

BB2.5

BB2.6

PH1

® | CK24

PH2

PH3

niele CK2S

PH4

PHS

PH6

PH7

PHS

PH9

PH10

PHI11

® ® & @ & o o @ o |0 & (K29

PHI12

PH13

PHCI1.1

PHC1.2

PHC1.3

PHC2.1

PHC2.2

PHC2.3




7. CTpYKTYpHO-J0TIUHA CXeMa OCBITHLOrO-NpodeciiiHol mporpamu apyroro (Marictepchkoro) piBHs
cneuianbnocti Komn'iotepua inkenepis cneuianizauii Cneuianizosani komn totepHi cucrenmu Brnok 01
«CrietiaitizoBaHi KOMIT IOTEPHI CHCTEMH»

IHozemMHa MoBa 3a
npoecinHnum
CNPAMYBaHHAM
(3 kpeauTwn)

Komn'toTepHi cuctemu
LWITYYHOrO IHTENEKTY
(4 kpegutu)

Hanpsamku gocnigxeHs i
PO3BUTKY CneuianisoBannux
KOMN'IOTEPHUX CUCTEM
(4,5 kpeputi)

[locnipxerHs Ta
NPOEKTYBAHHA KOMN'KOTEPHWNX
cuctem Ta mepex + KM
(9 kpeauTiB)

focnifxeHHs | NPOeKTyBaHHA
nporpamHux cuctem + KP
(7 kpepwuTis)

JlocnigXerHs | npoekTyBaHH:A
HaABENWKUX IHTErpanbHX
cxeM (3 kpeauTH)

[ocnigHuuska npaktuka

3a TEMOIO MaricTepcbKol

KBanigikauiitHoi poboTwn
(7,5 kpepuTis)

I

[NocninxerHn | NpoeKTyBaHHA
cnetianizoBaHnx
KOMM'ICTEPHUX cucTem +KP
(7 kpeauTiB)

BvKkoHaHHs
maricrepcbkol
kBaniikauinHoT
poboTu(16,5 kpeauTie)

—

[ocnigXeHHs | NPoeKTyBaHHs

KOHTponepis nepudepinHux
npucTpois

(3 kpeaunTH)

AocninkeHHs | NpoekTyBaHHs
B6YA0BaHUX KOMN'OTEPHUX
cuctem (4 kpeauTu)

3axucT marictepcbKkol
kBanidikauiiHoi poboTn
(1,5 kpeautis)

MepexHi iHdbopmaLivHi
TexHonorii + KP
(7 xpeauTia)

Aucumnnika 3a sBubopom
(3 kpepuTH)

[TpoekTyBaHHA 3acobis
3axucry indopmadii B
KOMN'IOTEPHWX CUCTeMax Ta
Mepexax
(4 kpeauTur)

HAucuunnina 3a subopom
(5 kpeauTis)




8. CTpyKTypHO-JioridHa cXeMa OCBITHBOrO-MPodECiHHOT HPOrpamMu JIpyroro (MaricTepebkoro) piHs
crenianbHocTi Komn'iotepra inkenepis cneuianizauii Cneuianizosani koM’ oTepHi cictemu brok 02
«KOMMOHEHTH CleUiali3oBaHUX KOMIT IOTEPHHUX CHCTEM»

|[Ho3emHa MoBa 3a
npodecitHum
cnpssMmyBaHHAM
(3 kpeauTu)

Komn'toTepHi cuctemu
LUTYYHOrO iHTENEKTY
(4 kpepnTN)

Hanpsamku gocnigxeHb i
PO3BUTKY KOMMOHEHTIB
crnetjianisoBaHux
KOMN'IOTEPHWX CUCTEM
(4,5 kpeauTn)

LocnigxeHHs Ta
NPOEKTYBaHHA KOMN'IOTEPHUX
cuctem 1a mepex + K
(9 kpepwuTiB)

JlocninyeHHs | NpoekTyBaHHs
nporpamHux cuctem + KP
(7 kpepwTiB)

JocnigxenHs i NpoeKTysaHHs'

eneMeHTIB HalBeNUKKUX
iHTerpansHux cxem (3
KpeawuTH)

HocnigxenHs | NpOEKTYBAHHA
KOMNOHEHTIB
cneujanisoBaHux
KOMM'HOTEPHUX cucTem +KP
(7 xpeawTis)

[HocnigHyuska npakTuka

3a TEMOK MaricTepcbKol

kBanidikauinHoi poBoTu
(7,5 kpeawuris)

HocnigxeHHs | NpoekTyBaHHA
enemMeHTIB KOHTPONepIs
nepudepinHux NpucTpois (3
KpeauTw)

[ocnigyeHHs | NpoeKTyBaHHs
UMPOBUX CUCTEM
perynioBaHHA (4 kpeauTu)

BurikoHaHHS
MaricTepcbKol
keanidikauinHoi
pobotn(16,5 kpepuTis)

MepexHi iHthopmauifHi
TexHonorii + KP
(7 kpepuTiB)

Awucumnnina 3a subopom
(3 kpepuTn)

[TpoekTyBaHHs 3acobie
3axuUCTy iHchopmMmauii B
KOMM'IOTEPHUX CUCTEMAX Ta
Mepexax
(4 kpeauT)

Hucumnnina 3a Bubopom
(5 kpepuTis)

3axuct marictepcbkol
KBanicikauinHoi poboTu
(1,5 kpepuTie)




BiaminHocTi ocBiTHbO-nIpodeciiinoi nporpamu «Cneuiajizosani

KoMII'loTepHi cuctemu» 2022 p. Bia nporpamu 2021p.

1. Jlna 3abe3nevenns peajizauil 3araabHol kommereniii 3K8 — snathicTs cnijkysarucs
IHO3EMHOIO MOBOK — HaBualbHa JMCHMILIIHA «[HO3eMHA MOBa 3a mnpodeciiinnm
ClpsiMyBaHHsAM» OyJjla repeHeceHa 3 OJ0KY BHMOIPKOBMX JMCIMIUIH B OJIOK
000B’SI3KOBMX KOMITOHEHTIB CIELialbHOCTI

2. Jlucumiiina «EKOHOMIKA | YIpaBiiHHS MiANPHEMCTBOM» 3 OJOKY 00O0B’SI3KOBHX

KOMITOHEHTIB crieliajibHOCTI Oylia nepeHecena B 6J0K BUOIPKOBUX JMCIUILTIH.

["apaHT OCBITHBEOT IIPOIrpaMH, JI.T.H., Ipod. Kouan P.B.




