MIHICTEPCTBO OCBITU I HAYKH YKPATHH

XapkiBcbKHi HALIOHAJILHUM YHiBEPCUTET Palioe/IeKTPOHIKH

OCBITHBO-ITIPO®ECIHHA ITIPOTPAMA
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APYroro (MaricTepcbKoro) piBHsi BUIIOI OCBITH
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SATBEP/KEHO BYEHOIO PAIOIO XHYPE
I'osi0Ba Buenoi paaun Irop PYBAH
(mporokou Bix"__ " 2026 p. Ne )

OcBiTHA nporpama BBOAUTHCH B 1it0 3 1 BepecHs 2026 p.
PexTop Irop PYBAH
(makaz Big " " 2026 p. Ne )
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JIMCT IMOT'OJIZKEHHSA
OCBITHBO-TIPO(eciiiHOl mporpamu
«CrneniajsizoBaHi KOMII’IOTePHI CHCTEMID»
cneniagbHocTi F7 Komm’rorepHa inaxeHepist
APYroro (MaricTepcbKoro) piBHsi BUIIIOL OCBITH

Y3I'OI°KEHO

Ilepmmit mpopexTop
AHnpiit €poxiH

« » 2026 p.

Hauanpauk Bigairy JIA ta BC3510 .
T'anna TYT'AU

« _» 2026 p.

Po3rnsHyTo Ha 3acinanHi Buenoi pagu
dakynbrery KIIT
[Iporokon Big «__ » moToro 2026 Ne
Hexan dpaxynprery KIIT

Ounexciit JLIIIEHKO

IIpeacraBHUKHU podoTOAABLIB
Hupextop TOB "IlpaiimMkop", M. Xapkis

Hpe)lCTaBHI/IK CTYACHTCBKOI'0 CaMOBPSIIYBaAHHA

l'onosa crynentcpkoro cenary ¢akynsrery KIT

PO3POBJIEHO
IIpoexTHa rpyna:
KEpiBHUK MPOEKTHOI IPYIH:

Kpusyns ['eananiit ®enoposud, A.T.H., mpod.,
npod. kapenpu AIIOT, XHYPE

YJIEHW TPOEKTHOI TPYIIN:
Yymauenko Csitnana BikropiBHa, A.T.H., npod.,
3aBigyBad kad. AIIOT, XHYPE

Mixans Oner ITuaunosuy, a.T.H., I0II.,
npodecop kap. EOM, XHYPE

®ecenko TersHa ['puropisHa, 1.T.H., mpog.,
npodecop kap. EOM, XHYPE

KoBanenko AHpiii AHaTONIHOBUY, 1.T.H., IPOd.,
3aBiqyBad kad. EOM, XHYPE

Axkcak Haranis ['eopriiBaa, A.T.H., mpod.,
npodecop kad. ICT, XHYPE

HavanpHuk HaBYaILHOTO BIIILITY
Anina MIXHOBA
« _» 2026 p.

PosrnsnyTo Ha 3aciganni kadenpu AIIOT

IIpotokon Bix _ .02.2026 p. Ne
3aBigyBau kadenpu AIIOT
Ceitnana YYMAYEHKO

Muxaiino PE3HUK

Banepiit MAILIAPITIOB



HHEPEIMOBA

Po3p0o6iieH0 MPOEKTHOIO IPYIIOI0 Y CKIaIl:

KepiBHUK TPOEKTHOT IPYIIH:
KpuByns ['ennamiii degopoBud, MOKTOp TEXHIYHHX Hayk, mpodecop, mpodecop
kadpeapu AIIOT, dpaxynerery KIIT XHYPE.

UneHu IpOEKTHOI TpyIHu:

Uymauenko CsiTirana BikTopiBHa, JOKTOp TEXHIYHHMX HayK, Ipodecop, 3aBimyBad
kadenpu AIIOT, pakynsrery KIIT XHYPE;

Mixans Oner [IununoBuy, JOKTOp TEXHIYHUX HAYK, TOLEHT, Tpodecop kadenpu EOM,
¢dakynsrety KIIT XHYPE;

®ecenko Tersna ['puropiBHa, JOKTOpP TEXHIYHUX HaykK, mpodecop, mpodecop kadbeapu
EOM, dakynsrety KIIT XHYPE;

KoBasienko Anzapiii AHATONIHOBWY, JOKTOP TEXHIYHMX HayK, mpodecop, 3aBiayBad
kapeapu EOM, dakynsrety KIIT XHYPE;

Axcak Haramis ['eopriiBHa, TOKTOp TEXHIYHUX Hayk, mpodecop, mpodecop kadeapu
ICT, ¢akynsrery KIIT XHYPE.

["apaHT OCBITHBOI TPOTPAMHU
«CremnianizoBaHi KOMIT FOTEPHI CUCTEMM Cgitnana YYMAYEHKO



1 IIpodiab ocBiTHHOI POrpamu

«CrenianizoBaHi KOMII’FOTePHI CHCTEMID)
3a cneniajabHicTIO F7 KoM’ rorepHa inkeHepist

1 — 3arajabHa iHjopManis

IToBHa Ha3Ba

3aKJIaJy BHIOI OCBiTH
Ta CTPYKTYPHOI'O
niapo3aiay

XapKiBChKHUI HAIlIOHAIBHUH YHIBEPCUTET PaJi0CIEKTPOHIKH
@akynbrer KoM toTepHOi iHXeHepii Ta ynpaBiIiHHS
Kadenpa ABromaru3alii mpoeKTyBaHHs O0YHCIIOBATBLHOT TEXHIKU

Cryninb BUIIIOI OCBITH
Ta Ha3Ba KBaJigikauii
MOBOIO OPMTIiHAJTY

Marictp

MaricTtp 3 KOMIT' FOTEpHOI 1HXKeHepii

Odiuiitna nazpa
OCBITHBOI IPOrpamMu

CreriianizoBaHi KOMIT FOTEPHI CUCTEMHU

Tun qumjiomy Ta oocsar
OCBITHBOI IpOrpamMu

Jlumiom marictpa, OIMHUIHHA,
90 kpenutiB EKTC

Ctpok i popmu Tepmin nHaByanus — 1 pik 4 Micaii
3100yTTH OCBiTH ®opma 3700yTTS OCBITH — IeHHA, AyaJlbHA
HasBHicTb Ceprudikar npo akpeautariro Y/ Ne21007032 Bix 11.07.2018 p.
aKkpeauTauii Crpox nii ceprudikaty: 1o 01.07.2026 (3a [lepenikom 2015)
Huxa/piBenn HPK Vkpainu — 7 pisens, FQ-EHEA — npyruii muk,
EQF-LLL — 7 piBeHb
IlepenymoBu HasBHicTb cTymnens 6akanaBpa (a00 OCBITHBO-KBaJi(iKaIiiiHIA PiBEHb
crieriaicra)
MoBa(u) BUKJIAJaHHA | YKpaiHCbKa
Tepmin aii ocBiTHBOI | /[0 MOBHOTO 3aBepIICHHS MEPi0ly HAaBYaHHSA 200 HACTYITHOTO OHOBJICHHS
nporpamMu porpamu

InTepHer-agpeca
NOCTIHHOT O
PO3MilllCHHS OIHUCY
OCBITHBOI IpOrpamMu

https://nure.ua/abituriventam/spetsialnosti-ta-spetsializatsiyi/spetsialnist-f7-
komp-iuterna-inzheneriia/mahistr-f7-komp-iuterna-inzheneriia

2 — MeTa 0CBITHBOI IPOrpamMu

Metoro HaB4YaHHsI € HAOyTTs TEOPETUYHMX 1 MPAKTUYHUX 3HAHb TAa BMiHb, HABUYOK Ta I1HIIHUX
KOMIIETEHTHOCTEH JUIsl yCIIIHOI NpodeciifHOl MisUTbHOCTI B rajly3i CTBOPEHHSI MPOrpaMHO-alapaTHUX
cucteM mnepepoOku iHdopmaiii Ta ynpaBlliHHS, NMPOEKTYBAaHHS, MPOrpaMyBaHHS Ta €KCILTyaTarli
Creniagi30BaHUX KOMI IOTEPHUX CHUCTEM

3 — XapakTepHCTHKa OCBITHLOI IPOrpamMu

IIpeamerna o6aacTb
(raygy3b 3HaHb,
crneniajbHiCTh)

F Indopmariiitai Texnosnorii
F7 Komn’totepHa iHxeHepist

Onuc npeamMeTHol
obJ1acTi

00'exTamu npodeciiiHol AisbLHOCTI MaricTpis €:

- TPOrpPaMHO-TEXHIYHI 3acCO0M KOMIT'IOTEpPIB Ta KOMII IOTEPHUX CHUCTEM,
JIOKaTbHUX, TJO0ATBPHUX KOMITIOTEPHHX Mepek Ta Mepexi I[HTepHer,
ki0epdiznunux cucrem, Intepuery peueit, IT-inppactpykryp, inTepdeiicu Ta
MIPOTOKOJIM B3aEMO/IIT X KOMITOHEHTIB.

- TIPOLIECH, TEXHOJOTil, METOIH, CIOCOOHM, IHCTPYMEHTaJbHI 3aco0u Ta
CHCTEMH Uil  JOCITI/DKCHHS, aBTOMAaTH30BAaHOTO Ta aBTOMATHYHOTO
MIPOEKTYBaHHS; HAJaro/PKEHHs, BUPOOHMITBA W eKCIUTyaTalii mporpamHo-
TEXHIYHUX 3ac00iB, MPOEKTHA JIOKYMEHTAIlisl, CTaHIapTH, MPOLEIypH Ta
3aco0M MiATPUMKHU KEPYBaHHS 1X JKUTTEBUM IIMKIIOM.

- criocoOu MoJIaHHs, OTPUMaHHsI, 30epiranHs, nepeaBaHHs, ONpallOBaHHs Ta




3aXMCTy 1H(oOpMaIlii B KOMII IOTEPl, MaTEMaTHIHI MOJEN 0O0UYHCITIOBAIBHUX
MpoIeciB,  TEXHOJIOTi  BHUKOHaHHA  OOYHMCIEHb, B TOMY  YHCII
BHCOKOIIPOAYKTHUBHUX, TMapajeibHUX, PO3MOAUICHUX, MOOIIbHUX, BeO-
0a30BaHMX Ta XMapHHUX, 3€JNCHUX (C€Heproe(eKTHBHUX), OE3MEUHUX,
ABTOHOMHUX, aJalTUBHUX, 1HTEJEKTYaJIbHUX, PO3YMHHUX TOILO, apXiTEKTypa
Ta oOpraHizamis (YHKIIOHYBaHHS BIJNOBIIHUX MPOTPAMHO-TEXHIYHUX
3ac00iB.

LinsiMu HABYAHHA € MiArOTOBKA (haxiBIliB, 3MATHUX PO3B’SI3yBaTH CKJIATHI
3ajadi JOCIITHUIIBKOTO Ta IHHOBAIIITHOTO XapakTepy B chepi KOMIT I0TepHOi
1HXKeHepil.

TeopeTnunuii 3MicT mpeaAMeTHOI 00J1aCTi CTAHOBIISATH MOHATTS, KOHIISIIIT,
MPUHLMINA JOCTIIKEHHS, MPOEKTyBaHHS, BUPOOHUIITBA, BUKOPHUCTAHHS Ta
00CITyroByBaHHSI KOMIT IOTEPIB Ta KOMIT IOTEPHUX CHCTEM, KOMII'FOTEPHUX
Mepex, Kibepdizuunux cucteM, [aTrepuery peuet, IT-iHppacTpykTyp.
MeTtoan, MeTOAMKH Ta TEXHOJIOTii: METOIU JOCHIPKEHHS NpOIECiB B
KOMIT'IOTEPHUX CHUCTEMax Ta MepexaX, METOAM aBTOMAaTHU30BaHOTO
MPOEKTYBaHHS  Ta  BHUPOOHMITBA  MPOrPAMHO-TEXHIYHUX  3ac00iB
KOMIT'IOTEPHHX CHUCTEM Ta MepexX, Ta iX KOMIIOHEHTIB, METOIU
MaTeMaTHYHOTO Ta  KOMII'IOTEPHOTO  MOJEIOBaHHs,  iH(opMariiiai
TEXHOJIOT'11, TEXHOJIOT11 IpOrpaMyBaHHSI.

IncTpymeHTH Ta 00JagHAHHSA: MIPOTpaMHE 3a0€3MEUeHHS, IHCTPYMEHTAIbHI
3ac00M 1 KOMIT'FOTEpHY TEXHIKY, KOHTPOJbHO-BUMIPIOBAIBLHI TIpUJIaJIH,
MPOTrPaMHO-TEXHIYHI 3aCO0M aBTOMATW3allii Ta CHUCTEMH aBTOMATH3AIlil
MIPOEKTYBaHHS, BHUPOOHHUITBA, eKCIUTyarTalii, KOHTPOJIIO, MOHITOPUHTY,
MeperKHi, MOOUTbHI, XMapHi TEXHOJIOT1i TOMIO.

OpienTanisa ocBiTHBLOL
nporpamu

OcsiTHbO-TIpOdeciiiHa nmporpama

[Tporpama 30pieHTOBaHA HAa HAOYTTS 3HaHB, YMiHb T4 KOMIIETEHIIIH B Tay3i
CTBOPEHHS  CHELIaJi30BaHUX  KOMII'IOTEPHUX  CHUCTEM  HEepepoOKH
iH(popMarii Ta yrnpaBiiHHS, CTBOPEHHS Ta BUKOPUCTAHHS CIEIiali30BaHOTO
IPOTPaMHOTo 3a0e3MedeHHs Ui pO3poOKH Ta eKcIuTyaTauii KibephiznaHux
cucteMm, BOynoBaHux cucrem, cucreM Ha [JIIC.

OcHoBHMH poOKYyC
OCBITHBLOI IPOrpamMu Ta

3aranbHa BHILA OCBITa JPYroro (MaricTepcbKoro) piBHA B raiysi
iH(popMaliifHUX TEXHOJIOTiH 3a crerianpHicTIo KoM’ toTepHa iHXeHepis.

cneniamizanii Knrouogi cnoea: cnemianizoBaHi KOMIT'IOTEPHI CHUCTEMH, KiOepdiznuHi
cucremMu, BOyznoBaHi cucremu, cucremu Ha IIIIC, npoexkTtyBaHHS,
IpOTpaMyBaHHS

OcobamnBocTi Inrerpauist 3HaHb 3 NEPCHEKTUBHUX HANpPSAMIB KOMII FOTEPHOI 1HXKEHepii,

nporpamMu 30KpeMa, CydyaCHHX METOJIB aHaji3y Ta CHHTE3y KOMII IOTEPHUX CHUCTEM B

rajy3i NMpOEKTYBAaHHS CIIELIaJi30BaHUX KOMIT IOTEPHUX CHUCTEM IepepoOKH
iHpopMaii Ta ynpasiiHHa. [liaroroBka BucokokBaiikoBaHUX (axiBIiB HA
BHCOKOMY METOJIMYHOMY Ta podeciiiHOMY piBHI.

4 - IlpuaaTHiCTh BUNYCKHMKIB VIl NPALEBJIAIITYBAHHSA
Ta NOAAJBIIOr0 HABYAHHS
IpuaaTHicTs 10 Ha3zsu mpodeciit 3rigHo HamionaneHoro kiacugikatopa YkpaiHu:
NnpaneBJalTyBaHHS Knacudixarop npodeciii (JIK 003:2010)

21 [Ipodecionanu B ramysi ¢pi3MUHUX, MATEMAaTHYHUX Ta TEXHIYHUX HAYK
213 TIpodecionanu B ramy3i o0YMCIeHb (KOMITIOTepU3allii)

2131 TIpodecionanu B rary3i 00UHCIIOBATILHUX CUCTEM

2131.1 Haykogi ciiBpoOiTHUKH (0OUHCITIOBATIEHI CUCTEMH)

2131.2 Po3poOHUKH 00UMCITIOBAIBHIX CHCTEM

2132 IIpocecionanu B raiy3si mporpamyBaHHs

2132.1 HaykoBi ciiBpoOITHUKY (TIpOrpaMyBaHHS)

2132.2 Po3poOHUKH KOMIT'FOTEPHUX IPOTpam



http://www.dk003.com/?code=21
http://www.dk003.com/?code=213
http://www.dk003.com/?code=2131
http://www.dk003.com/?code=2131.2
http://www.dk003.com/?code=2132
http://www.dk003.com/?code=2132.2

2139 TIlpodecionanu B IHIIUX rady3sx 00YUCICHb (KOMITIOTEPHU3aIIii)
2139.2 InxeHep 13 3aCTOCYBaHHS KOMIT'FOTEPIB

2310.2 Buknagad 3akiaay BUIIOT OCBITH

2310.2 Acucrent

2310.2 Bukinagaqy-cTaKUCT

312 Texniuni (haxiBIii B ramy3i 0OUMCIIIOBAIBHOT TEXHIKH

3121 ®daxiBenp 3 iHGOpMaAIIHHUX TEXHOJOTIH

IMopanbie
HaBYaHHSA

[TponoBkeHHs HAaBYaHHS 3 MPOTPAMOIO IMiITOTOBKU TPETHOTO (OCBITHBHO-
HayKOBOT'0) PiBHS BHIIIOi OCBITH

5 - BukjaaganHs Ta OMiHIOBAHHSA

Bukjaaganuga Ta
HABYAHHSA

Jlexmii, mpakTH4YHI Ta J1aOOpPAaTOpPHI 3aHATTS, CAMOHABYAHHSA, MPOEKTHO -
OpIEHTOBaHE  HAaBYAaHHSA.  KOHCYJbTallli 13  HAyKOBO-TIEAAroriYHUMU
CHiBpOOITHUKAMH,  TIPOBEIEHHS  HAYKOBUX  JIOCHIKeHb,  IJrOTOBKa
KBaTidikaiiinHoi podboTn

OuinoBaHusA

OruiHioBaHHS  HABYAJIBHUX  JOCATHEHb CTYJICHTIB  3IMCHIOETBCS 32
HaIllOHAJBHOK IIKaJoK (BiAMIHHO, J00pe, 3aJ0BUIBHO, HE3aJI0BLILHO;
3apaxoBaHO, He3apaxoBaHo); 100-6anpHor0 mKanow Ta mkanow ECTS (A,
B,C,D, E, FX, F)

6 - [IporpaMHi KOMIIETEHTHOCTI

InTerpanbHa
KOMIIETeHTHICTEL

31aTHICTh PO3B'SI3yBaTH CKJIATHI CIICMialli3oBaHI 3aqadi Ta MPaKTHYHI
npoOJeMH, IO XapaKTePHU3YIOThCS KOMIUICKCHICTIO Ta HEBHU3HAYCHICTIO
YMOB, TiJ 9ac mpoQeciiHol AIsITBHOCTI y rairy3i iHpopMamiifHuX TEXHOIOTIN
a0o0 y mpolieci HaBYaHHS Ta HAYKOBHUX JIOCIIIJIPKEHb.

3arajibHi
kommneTeHTHOCTI (3K)

3K1 3maTHiCTh 0 ajanTalii Ta i B HOBIH cUTyarlii.

3K2 31aTHICTh 10 a0CTPAKTHOT'O MUCIICHHS, aHAIII3Y 1 CHHTE3Y.

3K3 | 3maTHIiCTh MPOBOMUTH JOCIHIKEHHS Ha BiIOBITHOMY PiBHi.

3K4 31aTHICTh [0 TOLIYyKy, 0OpoOJjeHHs Ta aHami3dy iHdopmalii 3
PI3HUX JDKEpe.

3K5 31aTHICTh TeHEpyBaTH HOBI 171e (KPeaTUBHICTD).

3K6 | 3maTHICTH BUSBISATH, CTABUTH Ta BUPILIYBAaTHU MPOOJIEMH.

3K7 | 3natHicTh npuiiMaTH OOIPYHTOBAHI piIIEHHS.

3K8 3/1aTHICTh CIUIKYBAaTHUCS 1HO3EMHOIO MOBOIO.

daxosi
KOMIIETEHTHOCTI
cneniajgbHocTi (PK)

®K1 | 3gatHicTh [0  BU3HAYEHHS  TEXHIYHHUX  XapaKTEpPHUCTUHK,
KOHCTPYKTUBHUX OCOOJIMBOCTEH, 3aCTOCYBaHHS 1 eKCIUTyaTarii
MPOTPaMHUX, TPOTrPaAaMHO-TEXHIYHUX 3ac001B, KOMII FOTEPHHUX
CHCTEM Ta MEepeX Pi3HOTO MPU3HAYECHHS.

®K2 | 3gatHicTh  po3poOisATH  aJrOpUTMIYHE  Ta  MpPOTrpamHe
3a0e3neueHHs,, KOMIIOHEHTH KOMII'IOTEPHHUX CHCTEM Ta MEpEex,
[nTepuer nonatkiB, KiOep(pi3MUHUX CUCTEM 3 BUKOPUCTAHHSIM
Cy4acHHUX METOAIB 1 MOB IpOrpamMyBaHHs, a TaKoX 3aco0iB i
CHCTEM aBTOMAaTH3allli IPOEKTyBaHHSI.

®K3 | 3gatHICTP NPOEKTYBAaTH KOMIT'IOTEpHI CHUCTEMH Ta MeEpexi 3
ypaxyBaHHsIM IIiJiel, OOMEXeHb, TEXHIYHUX, CKOHOMIYHHX Ta
MIPABOBUX ACTIEKTIB.

DK4 3matHicTh OymyBaTh Ta AOCTIHKYBAaTH MOJAENI KOMIT IOTEPHUX
CHCTEM Ta MEPEXK.

O®OKS5 | 3matHicTs OymyBaTH apXiTEKTypy Ta CTBOPIOBAaTH CHCTEMHE 1
NPUKJIaJHEe TporpamMHe 3a0e3NeUeHHs KOMITIOTEPHHX CHUCTEM Ta
MEpEex.

@®K6 | 3naTHiCTP BUKOPUCTOBYBATH Ta BIPOBAKYBAaTH HOBI TE€XHOJIOTII,
BKJIFOYAIOYM  TEXHOJIOTHi  PO3YMHHMX, MOOUIBHUX, 3€JICHHX,
XMapHHX, PO3MOAIICHUX 1 Oe3MeYHUX 0OUYuCieHb, OpaTu y4yacTb B
MojIepHi3allii Ta PeKOHCTPYKIIIT KOMIT IOTEPHUX CHUCTEM Ta MEPEX,




OK7

OKS

®K9

OK10

OKI11

DKI12

OK13

pi3HOMaHITHUX BOYJOBaHUX 1 PO3MOMAITICHUX JIOJNATKIB, 30KpeMa 3
METOIO ITiIBUIIECHHS X €(EeKTUBHOCTI.

31aTHICTD JTOCTIXKYBAaTH, PO3POOISATH Ta OOMpaTH TEXHOJIOTIi
CTBOPCHHS BEJIMKUX 1 HAJIBEIIMKHX CHCTEM.

3natHicTh  3a0e3nedyBaTH  SKICTh  NPOAYKTIB 1  CEPBICIB
iH(OopMaIIHHUX TEXHOJIOTIA Ha MPOTSI31 iX KUTTEBOTO ITUKITY.
31aTHICTh MPEICTABIATH PE3YyIbTaTH BIACHUX JOCHIKEHb Ta/a00
po3po00OK y BHUIUISIAI TPE3CHTAIlil, HAayYKOBO-TEXHIYHUX 3BITIB,
cTarel i JomoBiiel Ha HAYKOBO-TEXHIYHUX KOH(EPEHIIIsX.
3natHICTh iIeHTH(IKYBaTH, KiIacu(]ikyBaTH Ta OMUCYBAaTH pPOOOTY
POrpaMHO-TEXHIYHUX 3aC001B, KOMIT IOTEPHUX CHUCTEM, MEPEXK Ta
1XHIX KOMIIOHEHTIB.

3naTHicTh 00upaTH e()EeKTUBHI METOIU PO3B’SI3yBaHHS CKIIATHHUX
3a/1a4 KOMIT FOTEpHO1 1HXEHEPii, KPUTUYHO OIIHIOBATH OTPUMaHi
pe3yabTaTh Ta apryMEHTYBAaTH NPUHHATI PillICHHS.

3MaTHICTh MTPOBOJUTH MPOCKTYBAaHHS CUCTEM Ha KpUCTallaxX Ta iX
KoMIOHeHTiB 3 Bukopuctanasim CAIIP.

3aTHICTh 3aCTOCOBYBAaTH METOAM IOJAaHHSA 3HaHb y CHUCTeMax
HITYYHOTO IHTEJICKTY.

7-

IIporpamHui pe3yJibTaTH HABYAHHA

[TPH1

ITPH2
[TPH3

I1PH4

ITPHS

ITPH6

ITPH7

[TPHS

ITPH9

ITPH10

ITPHI11

3acTOCOBYBATH 3arajibHi MiAXOJM IMi3HAHHS, METOAM MaTeMaTHKH,
NPUPOJHUYUX Ta IHKCHEPHHX HAyK JIO PO3B’S3aHHS CKJIAIHUX
3a/1a4 KOMIT FOTEpHOI iHXKeHePii.

3HaxoUTH HEOOXIIHI JJaHi, aHaJIi3yBaTH Ta OLIHIOBATH iX.
bynyBatu Ta nmochmikyBaTh MOJENIl KOMIT'IOTEPHHUX CHCTEM 1
MEpeK, OIHIOBAaTH I1X  aJIeKBAaTHICTh, BHU3HAYaTH  MEXI
3aCTOCOBHOCTI.

3acTOCOBYBAaTH CIICIIali30BaHI KOHICNTYaJIbHI 3HAHHS, IO
BKJIIOYAIOTh Cy4YacHI HAyKoBi 37100yTKH y cdepi KOMIT FOTEPHOI
1HXKeHepii, HEeOoOX1IHl1 st npodeciitnoi ISIBHOCTI,
OpPUTIHAJIBHOTO  MHCJIEHHS Ta  IPOBEACHHSA  JOCIHIDKEHb,
KPUTUYHOT'O OCMHCIIEHHS MTpoOsieM 1HQOopMaIiiiHUX TEXHOJIOTIH Ta
Ha MeXI rayseil 3HaHb.

Po3po0asitu 1 peanizoByBaTH NHpPOEKTH Yy cdepl KOMI IOTEPHOL
iHXKeHepli Ta MOTHYHI 10 Hei MUKAMCUUIUIIHAPHI TPOEKTH 3
ypaxyBaHHSIM 1HXKEHEPHUX, COIllaTbHUX, EKOHOMIYHHUX, MPABOBHUX
Ta 1HIIUX aCIEKTiB.

AHanizyBatu npoOjemMaTuky, iIeHTU(]IKyBaTH Ta (OpMYIIIOBaTH
KOHKpETHI Mpo0jeMH, L0 MOTpeOyITh BUPILICHHS, 0OUpaTu
e(eKTUBHI METO/IM iX BUPILICHHS.

BupimyBatu 3aa4i aHani3y Ta CHHTE3y KOMIT IOTEpHUX CUCTEM Ta
MEpEeK.

3acTocoByBaTH 3HaHHS TEXHIYHUX XapaKTepUCTHUK,
KOHCTPYKTHBHUX  OCOOJHMBOCTEH, TpHU3HAYEHHS 1 TpaBHII
eKCIUTyaTalii MpOrpaMHO-TEXHIYHUX 3acO0IB  KOMIT IOTEpHUX
CHCTEM Ta MEPEX IUIsl BUPIIIEHHS CKIAJHUX 337a4 KOMI FOTePHOT
1H)KeHepii Ta TOTUYHUX MTPOOIIEM.

Po3pobmsitt mporpamue 3a0e3medeHHs s BOYJAOBaHHMX 1
PO3MOAIIEHUX 3aCTOCYBaHb, MOOIJIBHUX 1 FOPUIHUX CHCTEM.
3niiicHioBaTH TOWIYK iH(popMalii B pi3HUX JpKepenax s
pO3B’si3aHHA 3a/ad KOMIT'IOTEpHOI 1H)KEHepii, aHai3yBaTH Ta
OIIHIOBATH IIf0 iH(POPMAILiTO.

[lpuitmatn  edexTHBHI pilleHHS 3 MUTaHb PO3pPOOJIEHHS,

BITPOBA/I’KCHHA Ta CKCHHyaTaHﬁ KOMH’IOTepHI/IX CUCTEM 1 MCPCIK,
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aHaJi3yBaTU aJbTEPHATUBHU, OLIHIOBAaTH PU3UKA Ta IMOBIpHI
HACJIKA PillICHb.

BinpHO cHiIKyBaTHCh YCHO 1 MHCBMOBO YKpPaiHCHKOIO MOBOIO Ta
OJIHIEF0 3  1HO3eMHUX MOB  (@HIJIHCHKOIW,  HIMEIBKOIO,
iTanmiicpKor0, (paHIly3pKOI0, ICIAHCHKOIO) MpHU OOrOBOpPEHHI
npodeciiHUX TMWUTaHb, JOCTIPKEHh Ta IHHOBAIlIM B Tamys3i
iH(pOpMaLiifHUX TEXHOJOTIH.

3p03yMiIO 1 HEJIBOZHAYHO JIOHOCHTH BJIACHI 3HAHHS, BUCHOBKH Ta
apryMeHTalil0 3 TUTaHb 1H(QOPMAIIMHUX TEXHOJOTIH 1 JTOTHYHHUX
MDKTaTy3eBUX MUTaHb A0 (axiBIiiB 1 He(axiBIliB, 30KkpeMa 110 0cio,
SIK1 HABYAIOTHCS.

Bmiti 3acTocoByBaTH ~ METOJM IOJaHHS 3HaHb Y CHCTEMax
HITYYHOTO 1HTEJEKTY MpPU MPOEKTYBaHHI KOMIT FOTEPHHX CUCTEM
nepepoOku iHpOopMaIii Ta yrpaBIiHHS.

BMmiTH mpoeKkTyBaTH cCHemiaji3oBaHi KOMITIOTEPHI CHCTEMH 3
BHKOPHCTAHHIM KOMIIOHEHTIB Internet of Things

ITPH12

ITPH13

I1PH14

ITPHI15

8 — PecypcHe 3a0e3neueHHs peasizanii nporpamu

Kanpoge 3a0e3ne4ennst

Peanmizamiss mporpamu 3abe3nedyeTbcs KaapaMH BHCOKOI KBamidikaiiii 3
HAyKOBUMH CTYICHSIMH Ta BYCHUMH 3BaHHIMH, SKI MAIOTh BEIMKHHA JTOCBIT
HaBYaJIbHO-METOJIMYHOI, HAYKOBO-JOCIIIJIHOI pPOOOTH Ta BIJANOBIIAIOTH
KkBasTidikalii BIAMOBIIHO 10 CHEIiabHOCTI 3T1IHO JIEH31HHUX YMOB.

MarepiajabHo-
TexXHiuYHe
3a0e3neYeHHs

1.3a0e3neueHiCTh MPUMIIIEHHSAMHU JJs MPOBEJCHHS HAaBUAIbHHUX 3aHITH Ta
KOHTPOJIbHHX 3aXO0/iB.

2. 3abe3nedyeHicTh MYJbTUMEIIMHUM OOJIAHAHHSAM IS OJHOYACHOTO
BUKOPHUCTAHHS B HABUYAIBHHUX ayTUTOPISAX.

3. HasiBHICTB coIiaabHO-IO0YTOBOT iHPPACTPYKTYPH.

4. 3abe3neueHicTh 3100yBayiB BUIOT OCBITH I'YPTOKUTKOM.

5. 3abe3nedeHiCTh KOMIT IOTEPHUMH POOOYUMHU MICLSAMHU, JTabOpaTopisimi,
MOJIITOHAMHU, OOJIaIHAHHSM, YCTaTKyBaHHSIM, HEOOXITHUMH JUIsl BUKOHAHHS
HABYAJIbHUX IJIAHIB.

Indopmaniiine Ta
HaBYaJbHO-METOAUYHE
3a0e3nevyeHHs

1. 3abe3neueHicTh 010I10TEKH BITUM3HSIHMMH Ta 3aKOPJAOHHUMHU (axOBUMU
NEepiOAMYHUMHU BHJIAHHSAMU BIANOBIAHOTO ab0 CIOPIAHEHOro Hpodiito, B
TOMY YMCJIl B €JIEKTPOHHOMY BUIJISI/IL.

2. HagBuictp poctyny 10 06a3 JaHUX NEPIOJAMYHHUX HAYyKOBHUX BHJIaHb
AHTJIIMCHKOI0 MOBOIO BIIMIOBITHOTO a00 CIIOPITHEHOTO TTPOdiIIO.

3. HasBHicTh odiliiiHOro BeO-caiiTy 3aKkiagy OCBITH, Ha SKOMY poO3MillleHa
OCHOBHa 1H(popMalis MNpo HOro MJiSUIbHICTG (CTPYKTypa, JileH3il Ta
cepTUdiKaTH TpPO aKpeIUTallil0, OCBITHSA/OCBITHbO-HAyKOBa/ BHIaBHUYA/
aTecTaliiiHa (HayKOBUX KaJpiB) JISUIbHICTh, HaBUYalbHI Ta HayKOBI
CTPYKTYpHI MiIPO3JAIMM Ta IX CKJIaJ, NEepelik HaBUaIbHUX TUCIUILIIH,
MpaBWIa NpUIOMy, KOHTaKTHa 1H(GOpMAaLis).

4. HasBHICTb €NEKTPOHHOTO pECypCcy 3aKJaay OCBITH, SKUH MICTUTh
HaBYaJIbHO-METOAMYHI MaTepiajiy 3 JAUCLUUIUIIH HaBYaJIbHOTO IJIAHy, B TOMY
YHCII B CUCTEMI AMCTAHIIIHOTO HAaBYaHHSI.

9 — AkaaeMiuHa MOOLIBHICTH

HanmionaianrHa
KpeauTHA MOOIJIBHICTD

Ha ocHOBi [JIBOCTOPOHHIX JOTOBOpPIB MK XapKiBCbKUM HaI[lOHAIbHUM
YHIBEPCUTETOM Pai0eTeKTPOHIKH Ta 3aKJIaJJaMH BUILOT OCBITU Y KpaiHU.

Mixnapoana
KpeauTHA MOOIJIBHICTH

Ha ocHOBi [JIBOCTOPOHHIX JOTOBOpPIB MK XapKiBCbKUM HaI[lOHAIbHUM
YHIBEPCUTETOM PATIOCICKTPOHIKM Ta 3aKjaJaMH BHIINOi OCBITH 1HO3EMHUX
KpaiH-apTHEPIB.

HaBuanus iHo3eMHUX
3100yBaviB BULIIOT
OCBIiTH

Ha ocHoBi goroBopiB (yrom) MK  XapKIBCbKUM  HalllOHaJIbHUM
YHIBEPCUTETOM DaJliOCNIEKTPOHIKM Ta 3aKJIaJaMH BHUIIOi OCBITH 1HO3EMHHX
KpaiH.




2 IlepeJlik KOMIIOHEHT OCBITHBO-NPOdeCiiiHOI MPOrpaMu Ta iX JIOriYHA

MOCJIITI0OBHICTEL

2.1 epenik kommoHeHT OIT

Kon KoMmoHeHTH OCBITHBOI ITporpamMu Kinpkicts | ®opma
H/71 (HaBYANBHI TUCIUILIIHH, KypCOBI MPOEKTH (POOOTH), KPEIUTIB | MiJICYMK.
MIPaKTHUKH, KBaJi(ikalliiiHa podoTa) KOHTPOJTIO
1 2 3 4

OBOB'A3KOBI KOMIIOHEHTH OII

IIUKJ 3ATAJIBHOI TA CHEIIAJIBHOI (®AXOBOI) IIITOTOBKH

Jducnumiiinm 6a3oBoi (mpodgeciiiHoi) miAr0TOBKHU 3a crneniajbHicTIO (000B’A3K0BI)

OK 1 OCHOBHM HayKOBHX JOCIIPKEHb, OpraHi3alis HayKH Ta 4 arix
ABTOPCHKE MPaBo
OK 2 KopriopaTuBHi KOMI'FOTEpHI MEpexi 5 Ex3amen
OK3 MikpoeaeKTpOMEeXaHIYHI CHCTEMH 4 3aiik
OK 4 Teopis npoektyBanusi CKC ta Mmepex 4 Ex3amen
OK5 KBaHTOBI 004K CICHHS 4 Ex3ameHn
OK 6 IHTenexTyaqbHUN KOMI FOTHHT 4 Ex3ameHn
OK 7 MeToau miIBUIICHHS SKOCTI IPOrpaMHOro 3a0e3MeueHHs 4 Ex3amen

LIAKJI TIPO®ECINHOI NIATOTOBKH

Jucnuniinu npodgeciiHol Ta NPAKTUYHOI MiITOTOBKH 32 OCBIiTHHOIO IPOTIPaMoOI0

«CneniajizoBaHi KOMII'IOTepHi cuCTeMM»

OK 8 [TpuknaaHe MallMHHE HABYAHHS 4 3anik
OK9 Komn’roTepHi CHCTeMH 3 BUKOPUCTAHHSM IITYYHOTO 1HTEJICKTY 4 Ex3amen
OK 10 | INepenarecramiiiHa mpakTHKa 15 3aiik
OK 11 | Ksamidikariitna pobota 15 Ex3ameHn
3arajbHuii 00CAT 000B'A3KOBUX KOMIIOHEHT: 67
BUBIPKOBI KOMIIOHEHTH OIT*
IIUKJI 3AT'AJIBHOI TA CHEIIAJIBHOI (#AXOBOI) IIITOTOBKH
I'ymaniTapHi Ta coniajibHO-eKOHOMIYHI TUCHHILIIHHA
3aranpHU BHOIp KOMIOHEHT 3a LUKJIOM | 3 | 3anix

Jucnuriinu npodgeciiHol Ta NPaKTHYHOI MiATOTOBKH 32 OCBITHBOIO IPOTIPaMoOI0

«CneniaJizoBaHi KOMII'IOTEPHI CHCTEMM

BK1 [HTEeNneKTyalbHI CUCTEMH JUCTAHIIIIHOTO KOHTPOJIIO 4 3amk
BK2 be3npoBo10B1 TEXHOJIOTI B cIieliadi30BaHUX KOMIT IOTEPHUX 4 3anik
cucreMax
BK3 ComnianpHuii 1HXUHIPUHT B 0(ICHUX CHCTEMax 4 3anik
BK4 AHaJti3 BEIMKUX JaHUX 4 3aiik
BK5 HaniiiHicTh Ta TECTONMPHUAATHICTH KOMIT FOTEPHHUX CHCTEM 4 3aitik
BK6 CranpapTy Ta METOJY KOHTPOJIEIPUAATHOTO IPOEKTYBAHHS 4 3anik
BK7 Arentceki cuctemi LI B TexniunoMy niarnoctyBanHi CKC 4 3amik
BK&8 Jlroncekuit akToOp Ta EproHOMIKa y KOMIT FOTEPHUX CUCTEMax 4 3amik
BK9 [TpoexkTyBaHHS Clieliani30BaHUX apXiTEKTyp KOMI IOTEPHUX 4 3amik
CHCTEM
BK10 | Cxemorexuiune mpoekTyBaHHs Ta MojentoBanus HBIC 4 3amik
3araabHuii 00csAr BUOIPKOBMX KOMIIOHEHT: 23
3ATAJIBHAM OBCST OCBITHBOI ITPOT'PAMHU 90

* Tlepenik BHOIPKOBMX KOMIIOHEHTIB MOXXE OyTH JOIOBHEHO y pOoOOYOMY HaBYAJIbHOMY IUIaHI 3 3arajlbHOTO KaTalory

BHOIPKOBUX JUCHUIUIIH YHIBEPCUTETY y pasi BUOOPY 37100yBayaMy BUILOT OCBITH.




2.2 CTpykTypHO - Joriyna cxema OII CKC

1 cemecTtp

OcHOBH
HayKOBHX
JOCTIKEHb,
opranizaris
HAYKHU Ta
aBTOPCHKE NIPaBO

- J
-

Kopmopatusai
KOMIT FOTEpHI MEPexKi

"

MikpoenekTpome
XaHI4HI CUCTEMU

-

KBauToBi
o0unCIeHHS

ITpuknanue
MalIHHE
HaBYaHHs

Kowmrr’rotephi
CHCTEMH 3
BUKOPHCTaHHSIM
HITYYHOTO
IHTEIeKTY

- J

[HTenexryanpHi
CHCTEMH JUCTAHIIH-
HOTO KOHTPOJIO

N (

BesnpoBomoBi
TEXHOJIOTII B
CIIeIiali30BaHuX
KOMIT FOTEPHUX
CHUCTEMAxX

2 cemecTp

I'ymaniTapHi Ta comiaibHO-
€KOHOMIYHI JUCLUIIIIHA

Teopis npoekryBanusi CKC ta
Mepex

InTenexryansHuit
KOMIIT FOTHHT

Crannaptu Ta METOAU
KOHTPOJICTIPHATHOTO
NPOCKTYBaHHS

CouiansHuii iHXepiHT B oicHUX
CHCTEMax

AHaii3 BeJIMKUX JaHUX

HaniitHicTh Ta TeCTONPUAATHICTH
MIKpOCHCTEM

Komn'rotepHi 3arpo3u: MeTou
JIETEKTYBaHHS Ta aHAII3y

JIroncekuit pakTop Ta
eproaomika y KC

[TpoekTyBaHHA crieliani30BaHUX
apxirextyp KC

CxeMOTeXHIYHE MPOSKTYBaHHS Ta
moxaemoBanus HBIC

3 cemecTp

[Tepenare
cTamiiftHa
MpaKTHKa

Ksamidika
iHa
pobota

10



3 ®opma arTecrauii 3100yBa4yiB BULIOI OCBITH

dopmu arecramii | Atecramisi 3400yBayiB BUIIOT OCBITH 3AIHMCHIOETBCA y (GopMi MyOIidHOTO
3100yBaviB  BMINOI | 3axXUCTy KBamiikamiiiHoi poOoTH.

OCBITH

Bumorn no | Keamidikamiiina pobota Mae mepemdadaTd po3B’S3aHHS CKIAIHOI 3ajadi
kBajdipikaminHol KOMIT FOTEPHOI 1HXeHepii, Mo MmoTpedye MPOBEACHHS €KCIIEPUMEHTAILHOTO
podotu 9H eMITIPUIHOTO JOCTIKEHHS a00 31iICHEHHS IHHOBAITIH.

(32 HasIBHOCTI) Kpamigikamiiina poboTra HE MMOBMHHA MICTHTH aKaJeMIYHOTO IUIariary,

¢babpuxarii, panbcndikarii.

Kpamigikamiiina podora mae OyTH oOmnpuiatogHeHa Ha OQIIIHHOMY CaiTi
3aKJIaay BUINOI OCBITH a0o0 WOro miapo3aury, abo y permosurtapii 3akmary
BHUINOI OCBITH.

OnpumonHeHHs  KBalmipikamifHUX pobiT 3  OOMEXKEHUM  JIOCTYIIOM
3MIIHCHIOETHCS BIIMTOBIIHO /10 BUMOT 3aKOHO/IaBCTBA.
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4 MaTpuus BiAIOBIIHOCTI MPOrpaMHUX KOMIIETEHTHOCTEH KOMIIOHEHTAM OCBITHBLOI IPOrpamMu

Komnonentun

OIl

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK 9
+| OK 10
OK 11
BK 1
BK 2
BK 3
BK 4
BK 5
BK 6
BK 7
BK 8
BK 9
BK 10

3K'1
3K 2 +
3K 3 +
3K 4 +
3K 5
3K 6 +
3K 7
3K 8 +
OK 1 +
DK 2 + | +
®K 3 + | + | + + | + + | + + | +
®K 4 + + +
DK 5 +
®dK 6 + + | + + | + +
DK 7 + +
®dK 8 + + | +
DK 9 + + + | +
DK 10 +
DOK 11 +
DK 12 + | +
dK 13 +

+

_|_




5 Marpuus 3a0e3ne4eHHs NPporpaMmuux pe3yJjabratiB HapuanHs (ITPH)

BIAMIOBIITHMMH KOMIIOHEHTAMM OCBITHBLOI IIPOrpaMu

Komnonentun

OIl

OK 2
OK3

OK 4
OK 5
OK 6
OK 7
OK 8
OK9

OK 10

OK 11
BK 1
BK 2
BK 3
BK 4
BK'5
BK 6
BK 7
BK 8
BK 9

BK 10

[TPH-1

ITPH-2

+|l+] OK1

[TPH-3

ITPH-4

ITPH-5

+ [+

ITPH-6

ITPH-7

ITPH-8

[TPH-9

ITPH-10

ITPH-11

ITPH-12

ITPH-13

ITPH-14

ITPH-15
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6. MaTpuus BiNOBITHOCTI BU3HAYEHUX CTAHJAAPTOM KOMIIeTeHTHOCTel neckpuntopam HPK

Kanacudikauis .
. . R ABTOHOMiIfA Ta
KOMIIETEHTHOCTEH 32 3HaHHHA YMminas KomyHnikauist . . .
BIANOBIIAJNBHICTD
HPK
InTerpasbHa KOMIeTeHIist
3nl CnenianizoBani | Ym1 CreuianizoBani yminas/HaBuukn | K1 3posymine i| AB1 VYmpasniHHS poOoYrMHU
KOHIENTyaJIbHI 3HAHHS, IO | PO3B’si3aHHS MpoOIeM, HEOOXiAHI MaJs | HEABO3HAYHE JOHECEHHS | a00 HAaBYAIBHUMH IPOIECAMH,
BKITFOYAIOTh CyYacHI HAyKOBi | MPOBEIEHHS JOCIIIKEHb Ta/abo | BIACHUX 3HaHb, BUCHOBKIB | SIKi € CKJIaTHUMH,
3100y TKH y cepi | MPOBaPKEHHS IHHOBAIIMHOT AisUTLHOCTI 3 | Ta apryMeHTariii J0 | HenepeadayyBaHUMU Ta
npodeciifiHoi MisUTPHOCTI a00 | METOF0 pPO3BUTKY HOBMUX 3HAaHb Ta | (axiBmiB 1 HedaxiBiiB, | MOTPEOYIOTh HOBHIX
ramy3i 3HaHb 1 € OCHOBOIO | MPOILEITYP 30kpeMa A0 0cib, sKi | CTpaTeriyHUX MiAXOiB
JUIS OpUTIHATBHOTO | ¥M2 37aTHICTh IHTErpyBaTH 3HAHHS Ta | HABYAOTHCS AB2 BianosimanbHICTH — 3a
MUCIICHHS Ta TPOBEICHHS | pO3B’A3yBaTH CKIAIHI 3a7a4l Y HIMPOKUX BHECOK JI0 mpogeciiiHnX 3HaHb
JTOCITiIPKEHB, KpUTHYHE | 200 MyJIbTUANCIUATUTIHAPHIX KOHTEKCTAaX 1 IpakTUKH Ta/ab0 OIiHIOBAaHHS
OCMHUCIIEHHsT — mpobOsieM y | Ym3 3paTHicTs po3B’si3yBaTH MPOOIIeMH pe3yIbTaTIB MisUTBHOCTI KOMaH]T
rajgy3i Ta Ha MeXi rajysed | y HOBUX ab0 HE3HAHOMHUX CepelOBHUINAX Ta KOJICKTHBIB
3HaHb 3a HAsSBHOCTI HEMOBHOI ab0 oOMexeHOol AB3 3naTHICTh POAOBKYBAaTH
iHdQopMarlii 3 ypaxyBaHHSM acCIIEKTiB HaBYaHHA 3 BUCOKHM CTYTIEHEM
comiajabHOl Ta €TUYHOI BIIIOBIAAIBHOCTI aBTOHOMIT
3arajbHi KOMIIETEeHTHOCTI
3K1 3ul
3K2 3ul
3K3 Ym2
3K4 K1
3K5 AB1
3K6 AB2
3K7 Ym3
3K8 K1
CrueniajbHi (paxoBi) KOMIIETEHTHOCTI
DK1 3ul Yml
DK2 3ul Ym3
DK3 3ul Yml
DK4 3ul ¥Ym3
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Kanacudikauis

ABTOHOMif Ta

KOMIIETEHTHOCTEH 32 3HaHHS YMminnas Komynikanis . . -
HPK BIANIOBIIAJILHICTH

DK5 3ul Ym2

DK6 Yml

DK7 3ul Ym3

DKS 3ul Ym2

DK9 Yml

DK10 K1 AB3
DK11 3ul ym2

DK12 3ul vym3

DK13 3ul M2
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MaTpuuga BignosigHOCTI BU3HaYeHUX CTaHAAPTOM pes3y/bTaTiB HaB4aHHA Ta KOMMNETEHTHOCTEM

Tabanua 2

KomneTeHTHOCTI
Mporpami 3aranbHi KOMNETEHTHOCTI CneuianbHi ($paxoBi) KOMNETeHTHOCTI
peaynbTaTh IHTerpanbHa 3K1 | 3K2 | 3K3 | 3K4 | 3K5 | 3K6 | 3K7 | 3K8 | CK1 | CK2 | CK3 | CK4 | CK5 | CK6 | CK7 | CK8 | CK9 | CK10 | CK11 | CK12
HaBYaHHA KOMMETEHTHICTb

PH1 + + + + + + + + + +
PH2 + + + + + + + + + + + + + +
PH3 + + + +
PH4 + + + + + + + + + + + +
PH5 + + + + + + + + + + +
PH6 + + + + + + + +
PH7 + + + + + + + +
PH8 + + + + + + + + + + + +
PH9 + + + + + + + + + + + +
PH10 + + + + + + + + + +
PH11 + + + + + + + + + + + + + + +
PH12 + + + + + + + + + + + +
PH13 + + + + + + +
PH14 + + + + +
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