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JIMCT IMOT'OJIZKEHHSA
OCBITHBO-NIPO(ECiHHOI MporpaMu
«CrneniajiizoBaHi KOMIT’IOTEPHI CUCTEMM»
cnenianbHocTi F7 Komn’orepHa iH:keHepist
APYroro (MaricTepcbKOro) piBHsi BUIIOI OCBITH

MHNOTOJ’KEHO
[Mepuady ppopexTop
Yt~ Awnppiit €poxin
«12» 03 2026 p.
Hauansnuk Bifininy JIA Ta BC3510 5
7 Tanna TYTAN
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Po3srnsHyTo Ha 3acinanHi Buenoi panu
tdaxynprery KIIT

IIpotokon Big 13.03.2026 p. Ne 1
Hexan daxymnprery KIIT

ﬁ Onekcint JIIIIEHKO

IIpencraBHukm podoTonaBuiB
Hupexrop TOB "IIpaiimMkop", M. XapkiB (_

IIpencTaBHUK CTYA€HTCHKOI0 CAMOBPS/yBaHHS
l'onosa crynentcekoro cenary ¢akynsrery KIIT

PO3POBJIEHO

IIpoexkTHa rpyna:

KepiBHUK NMPOEKTHOI IPyNnu:

Kpusyns 'ennaniit @enoposud, 1.T.H., Ipod.,
npod. kapenpu AIIOT, XHYPE

YJIeHU MPOEKTHOI FPyNu:

Uymauenko CriTiiana BikTopiBHa, 1.T.H., ipod.,
3aBigyBad kad. AIIOT, XHYPE

Mixans Oner [Tnnunosuy, a.1.H., I0II.,

npodecop kap. EOM, XHYPE

®ecenko Tersaa ['puropisHa, 1.T.H., Ipod.,
npodecop kap. EOM, XHYPE

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

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

I'op6auoB Baunepiii Onekcanaposud, K.T.H., Ipod.,
npodecop kap. EOM, XHYPE

Maprosuiiskuii Bitaniit OnekcanapoBud, K.T.H., JOIEHT,
noreHT kad. EOM, XHYPE
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PosrnsHyTo Ha 3acinanni kapenpu AIIOT
[Tpotokon Bix 09.03.2026 p. Ne 10
3aBinyBau kapeapu AIIOT

g Cgitnana YymaueHKo

Muxaiino PE3HUK

Banepiit MALLIAPITIOB



IHHEPEAMOBA

Po3po6iieHo mpoeKTHOO TPYIIOI0 Yy CKIadI:

KepiBHUK TPOEKTHOI IpyIH:
KpuByns TD'ennagiit ®emopoBuy, AOKTOp TEXHIYHUX Hayk, mpodecop, mpodecop
kadenpu AIIOT, ¢pakynsrery KIIT XHYPE.

YneHu mpoOeKTHOI Tpynu:

Uymauenko Caitiiana BikTOpiBHA, NOKTOp TEXHIYHMX Hayk, mpodecop, 3aBiayBay
kadpenpu AIIOT, pakynsrery KIIT XHVYPE;

Mixanb Oner [IununoBuy, JOKTOp TEXHIYHUX HAYK, JAOLEHT, podecop kabeapu EOM,
dakynerety KIIT XHYPE;

®ecenko Tersna ['puropiBHa, TOKTOp TEXHIYHUX HAYK, Ipodecop, mpodecop kadenpu
EOM, dakynsrery KIIT XHYPE;

KoBanenko Awnapiii AHaToniioOBHY, AOKTOpP TEXHIYHUX HaykK, mpodecop, 3aBimayBad
kadenpu EOM, daxynsrety KIIT XHYPE;

Axcak Haramis ['eopriiBHa, JOKTOp TeXHIYHHMX Hayk, mpodecop, mpodecop kadenpu
ICT, dpaxynsrety KIIT XHYPE;

I'op6auor Bainepiit OnekcanipoBuy, KaHa. TEXH. HayK, npodecop, mnpodecop  Kad.
EOM, XHVPE;

MaproBunibkuii Bitamiit OnexcanapoBud, KaHj. TEXH. HAYK, JAOILICHT, AOLEHT Kadeapu
EOM ¢axkynsrery KIIT XHYPE.

["apaHT OCBITHBOI IpOTpaMH
«CrnenianizoBaHi KOMI IOTEPHI CUCTEMI ﬁgw\ CeiTiiana YYMAYEHKO



1 IIpodisib 0CBiTHBOI IpOrpamMu

«CreniajrizoBaHi KOMIT'IOTEPHiI CHCTEMM
3a cneniaabHicTIO F7 KoM’ oTepHa iHkeHepis

1 — 3arajabHa iHjopManis

IloBHa Ha3Ba

3aKJjaay BHIIOI OCBIiTH
Ta CTPYKTYPHOTO
nigpo3ainy

XapKiBChbKUI HalllOHATBHUN YHIBEPCUTET PasllOCIEKTPOHIKI
daxkynpTeT Komm’toTepHoi iHXeHepii Ta iHPpOpMaIIHIX TEXHOJIOT1H
Kadenpa ABromaruzanii npoekTyBaHHS OOUMCIIIOBATIBHOT TEXHIKU

Cryninb BHIIOI OCBiTH
Ta Ha3Ba KBajdidikaunii
MOBOK) OpMTIiHAJTY

Marictp

Marictp 3 KOMII'FOTEpHO]T 1HXKEHepil

Odiuiitna nazBa
OCBITHBOI IPOrpamMu

CriemianizoBaHi KOMIT FOTEPHI CHCTEMH

Tun puniiomy Ta 06csAr
OCBITHbOI IPOrpamMu

Jumuiom marictpa, OAMHUYHUH,
90 kpenutiB €EKTC

Crpok i popmu Tepmin HaBuanus — 1 pik 4 Micsii
3100yTTS OCBITH ®dopma 3700yTTs OCBITH — IEHHA, AyallbHa
HasiBHicTb Ceprudikar npo akpenuTanito ocBiTHbOI nporpamu Y /121007032, nidicHuii
akpeauTauii mo 31.12.2027.
Huxn/piBenn HPK Vkpainu — 7 pienb, FQ-EHEA — npyruii muki,
EQF-LLL — 7 piBeHb
IlepexymoBu HasBHicTb cTymneHs OakanaBpa (a00 OCBITHBO-KBaTi(iKaIiitHU piBEeHb
criemiaicra)
MoBa(u) BUKJIAJaHHA | YKpaiHCbKa
Tepmin aii ocBiTHBOT | J[0 MOBHOTO 3aBepIICHHS MEPi0AY HABYAHHS 00 HACTYTTHOTO OHOBJICHHS
nporpamu porpamu

InTepHeT-agpeca
NOCTiHHOT O
PO3MillIeHHS ONIUCY
OCBITHBOI IPpOrpamMu

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

2 — MeTa 0CBiTHBOI IpOrpamMu

MeTow HaBYaHHsI € HAOYyTTS TEOPETHYHUX 1 MPAKTUYHUX 3HAHb Ta BMiHb, HABUYOK Ta I1HIIHUX
KOMITIETEHTHOCTEH UIsl YCIIIIHOI MpogeciifHOl AisUTbHOCTI B raily3i CTBOPEHHS MPOrpaMHO-anapaTHUX
cucteM mnepepoOku iH(opmallii Ta ympaBliHHS, TPOEKTYBAaHHsS, NMPOrpaMyBaHHS Ta EKCIUTyaTarlii
CHEIiaIi30BaHUX KOMI FOTEPHUX CUCTEM

3 — XapakTepuCTHKA OCBITHBOI IPOrpamMu

IIpeameTrHa odJacTh
(rajaysb 3HaHb,
crneniaJbHiCTh)

F Indopmariitai TexHonorii
F7 Komm’totepHa iH)eHepis

Onuc npeaMeTHOI
obJ1acTi

O0'exTamu npodeciiiHol AiATBHOCTI MaricTpiB €:

- TPOrpaMHO-TEXHIUHI 3acO00M KOMII'IOTEPIB Ta KOMII IOTEPHUX CHUCTEM,
JIOKaJTbHHUX, TJIO0ATBPHUX KOMI'IOTEPHHX MEpeX Ta Mepexi [HTepHer,
kibepdiznunmx cucrem, [nTepHery peueld, IT-indpacTpykryp, iHTEpdeiicu Ta
MIPOTOKOJIM B3a€EMO/IIT iX KOMIIOHEHTIB.

- TPOIECH, TEXHOJOTril, METOIH, CIOCOOHW, IHCTPYMEHTaJIbHI 3aco0u Ta
CUCTeMH Ui JIOCTi/DKEHHS, aBTOMAaTH30BAaHOTO Ta aBTOMAaTHYHOTO
NPOCKTYBaHHS; HAJIAaro/HKEHHS, BUPOOHMULTBA W eKCIUTyaTalii MmporpamHo-
TeXHIYHUX 3ac00iB, MPOEKTHA JOKYMEHTAIlisl, CTaHJapTH, MPOILEIypH Ta
3aco0M MiATPUMKHU KEPYBAaHHS iX )KUTTEBUM IIHKIIOM.

- cocoOM MOJIaHHS, OTPUMaHHs, 30epiraHHsl, epelaBaHHsI, ONPAIIOBaHHS Ta




3axucTy iHQopMaIlii B KOMIT I0Tepi, MaTeMaTUYHI MoJiei 00YMCIIIOBAILHUX
NpoOIeciB, TEXHOJIOTii  BUKOHaHHA  OOYHCICHb, B  TOMY  YHCIHI
BHUCOKOTPOAYKTUBHUX, TMapaliebHUX, PO3MOAIICHNX, MOOUIbHHUX, BeO-
0a30BaHMX Ta XMapHUX, 3€JeHUX (CHEproeeKTHBHUX), OE3MEYHUX,
ABTOHOMHUX, aJalTUBHUX, IHTEJIEKTYaIbHUX, PO3YMHHX TOILO, apXITEKTypa
Ta oprafizamis (YHKIIOHYBaHHS BIAMOBIIHUX TMPOTPAMHO-TEXHIYHUX
3aco0iB.

HinAMu HABYAHHSA € MATOTOBKA (axiBIiB, 3JaTHUX PO3B’SI3yBaTH CKIIAIHI
3a[a4i JOCHITHUIILKOTO Ta IHHOBAIIITHOTO XapakTepy B chepi KoM I0TepHOT
IHXEHepli.

TeopeTuunmii 3MicT mpeAMeTHOI 00J1aCTi CTAHOBIATH MOHATTS, KOHIICTIIII,
NPUHIUIH JOCHTIHKSHHS, MPOEKTYBaHHS, BUPOOHUIITBA, BUKOPUCTAHHS Ta
00CIIyroByBaHHSI KOMIT'IOTEPIB Ta KOMII IOTEPHUX CHCTEM, KOMII'FOTEPHUX
Mepex, Kibepdiznunux cucrem, [nrepuety peuet, IT-iHppacTpyKTyp.
MeTtonn, MeTOAMKH Ta TeXHOJOTIi: METOIM JOCHII)KEHHS NpOLECiB B
KOMIT'IOTEPHHX CHCTEMax Ta Mepekax, MEeTOId aBTOMAaTH30BAHOTO
NPOEKTyBaHHS  Ta  BHUPOOHHUITBA  MPOTPAMHO-TEXHIYHUX  3ac00iB
KOMIT'IOTEPHUX CHCTEM Ta MeEpeX, Ta iX KOMIIOHEHTIB, METOIH
MaTEMaTHYHOTO Ta  KOMITIOTEPHOTO  MOJENIOBaHHS,  1H(oOpMaIliitHi
TEXHOJIOT11, TEXHOJIOTIi IporpaMyBaHHS.

IncTpyMeHTH Ta 00JagHAHHS: NPOrpamMHe 3a0e3NeyYeHHs], IHCTPYMEHTAJIbHI
3acO0M 1 KOMIT'IOTEpHY TEXHIKY, KOHTPOJIbHO-BUMIPIOBAJIbHI IPUIAIH,
MPOrpaMHO-TEXHIYHI 3aCO0M aBTOMAaTH3allii Ta CHUCTEMH aBTOMAaTH3allil
NPOEKTYBaHHS, BUPOOHWIITBA, EKCIUTyaTamii, KOHTPOIIO, MOHITOPUHTY,
MepekHi, MOOUTBH1, XMapHi TEXHOJIOT1i TOIIIO.

OpienTanist 0CBITHBOL
nporpamMu

OcsiTHBO-TIpO(eciiiHa mporpama

[Tporpama 30pieHTOBaHa Ha HaOYTTS 3HaHb, YMiHb Ta KOMIIETEHIIH B ramys3i
CTBOPEHHS  CICLIAI30BAaHUX  KOMIT IOTEPHUX  CHUCTEM  TIEpPEepOOKHU
iH(popMalii Ta ynpaBliHHS, CTBOPEHHS Ta BUKOPUCTAHHS CIIEI1aTi30BaHOTO
MPOTPaMHOTO 3a0€3MEUYCHHS IS PO3pOOKH Ta eKcIuTyartaiii Kioepdi3uaHux
cucteMm, BOynoBaHux cucrtem, cucreM Ha [JIIC.

OcHoBHuii gokyc
OCBITHBHOI IpPOrpamMm Ta

3arampHa BUWINA OCBiTa Jpyroro (MariCTepchbKOro) piBHSA B Tramysi
iHpopMaLiifHuX TEXHOJOTIH 3a crerianbHicTIo KoM’ 1oTepHa iHXeHepis.

cremiasizamii Knrwouoei cnosa: cuemianizoBaHi KOMII'IOTEpPHI cucTeMHu, Kibepdizuuni
cuctemu, BOymoBani cuctemu, cucremu Ha I[IJIIC, npoekTyBaHHS,
porpaMyBaHHS

OcobauBocTi [HTerpamist 3HaHb 3 TEPCIEKTHBHHUX HAMPsSMIB KOMIT IOTEPHOI 1HXKEHepii,

nporpamMu 30KpeMa, CYJacHHX METOIB aHali3y Ta CHHTE3y KOMII IOTEPHUX CHUCTEM B

rajgy3i MPOEKTYBaHHS CIIEialli30BaHUX KOMIT FOTEPHUX CHCTEM IEepepoOKH
iHpopmarii Ta ynpasmiaHs. [linroroBka BUCOKOKBaiikoBaHUX (axiBIiB Ha
BHCOKOMY METOJMYHOMY Ta podeciiHOMY piBHI.

4 - IlpuaaTHiCTE BUYCKHHKIB /I NPALEeBJAIITYBAHHSA
Ta NOAAJBLIIOr0 HABYAHHA
IpunatHicTs 10 Hazsu mpodeciit 3rigno HamionaneHoro kmacudikatopa Ykpainu:
npaneBJIaITYBaHHS Knacudikarop npodeciii (IIK 003:2010)

21 [Tpodecionanu B ramy3i Gi3WIHUX, MATEMATHYHUX Ta TEXHIYHUX HAYK
213  TIpodecionanu B ramy3i 00YUCIeHb (KOMI'TOTepU3AIIil)

2131 Tlpodecionanu B rary3i 00UHCIIOBATLHUX CHCTEM

2131.1 Haykogi ciiBpoOiTHUKHY (00YHCITIOBATBHI CHCTEMH)

2131.2 Po3poOHMKN 00UYNCTIOBAIBHIX CHCTEM

2132 IIpocecionanu B raiysi mporpamyBaHHs

2132.1 HaykoBi criBpoOITHUKH (IpOTpaMyBaHHS )

2132.2 Po3po0OHUKH KOMII'FOTEPHUX IPOTpam




2139 IlIpodecionanu B iHIIKX Trady3sX 00YUCIECHb (KOMI'TOTepU3aIlii)
2139.2 Imxenep i3 3aCTOCYBaHHS KOMITTOTEPIiB

2310.2 Buknanay 3akjiaay BUIIOi OCBITH

2310.2 AcucteHT

2310.2 Buknagad-cTaXUucT

312 Texniuni (haxiBIi B ray3i 00UMCIIIOBATIHHOT TEXHIKH

3121 daxiBeup 3 iHPOpPMAIIITHIX TEXHOJIOT1iH

IHomaabnie
HaBYaHHSA

[IpooB:xeHHs HaBYaHHS 32 IPOrPaMOI0 MiATOTOBKU TPETHOTO (OCBITHHO-
HAYKOBOT'0) PiBHSI BUILIOT OCBITH

5 - BukjaagaHHs Ta OLIHIOBAHHSA

Bukiaaganug Ta
HABYAHHSA

Jlexmii, mpakTuuHi Ta Ja0OpaTOpHI 3aHATTS, CaMOHABYaHHS, MPOEKTHO -
OpIEHTOBaHE  HABYaHHJ.  KOHCYJbTallli 13  HAYKOBO-IIEIAroriyHUMH
CHiBpOOITHUKAMHK,  TPOBEACHHS  HAYKOBHX  JIOCTI/DKEHb,  MIArOTOBKA
kBastiikariitHoi po6oTu

OuiHlBaHHA

OuiHIOBaHHS HaBYAJBHUX JIOCATHEHb CTYJCHTIB 3IHCHIOETBCS  3a
HAI[IOHATTFHOIO IITKaNo (BiIMIHHO, 10Ope, 3aJ0BUIBHO, HE3a0BIILHO;
3apaxoBaHO, He3apaxoBaHo); 100-6ampHOI0 mKanow Ta mkanow ECTS (A,
B, C,D, E, FX, F)

6 - IlporpamMHi KOMIIETEHTHOCTI

InTerpanbHa
KOMIIETEHTHICTh

3MaTHICTh PO3B'SI3yBaTH CKJIQAHI CHEIlaji3oBaHl 3ajadyl Ta MPAKTUYHI
npoOJeMH, IO XapaKTEPU3YIOThCS KOMIUICKCHICTIO Ta HEBU3HAYCHICTIO
YMOB, T 9ac mpoQeciifHol AIsITBHOCTI y raimy3i iHhopMaIliifHIX TEXHOIOT1H
a00 y mpolieci HaBYaHHsI Ta HAYKOBHX JOCHIIKEHb.

3arajbHi
koMieTeHTHOCTI (3K)

3K1 31aTHICTh 10 afganTallii Ta Aiil B HOBIM CUTYyaIlii.

3K2 31aTHICTh 10 aOCTPaKTHOTO MUCTICHHSI, aHAI3Y 1 CHHTE3Y.

3K3 31aTHICTh MPOBOAUTH JOCTIIHKEHHS Ha BiMOBITHOMY PiBHI.

3K4 | 3patHicTh 10 TOHIyKy, 0OpoOiieHHS Ta aHamizy iHopmamii 3
PI3HHUX JIKEPEIL.

3K5 | 3naTHicTh reHepyBaTH HOBI i7€1 (KPEaTUBHICTD).

3K6 | 3maTHICTh BHUSIBIISTH, CTABUTH Ta BUPIIIYBATH MPOOJIEMH.

3K7 | 3naTHicTh npuitMaT OOIPYHTOBAHI PillIEHHS.

3K8 31aTHICTh CHUIKYBaTUCS 1HO3EMHOIO MOBOIO.

daxosBi
KOMIIETEHTHOCTI
cnenianabHocTi (PK)

DK1 3maTHICTH o BH3HAYEHHS  TEXHIYHUX XapaKTePUCTHK,
KOHCTPYKTUBHUX OCOOJHMBOCTEH, 3aCTOCYBaHHS 1 eKCIuTyaTtarii
MPOTrpaMHUX, TPOTPAMHO-TEXHIYHUX 3ac00iB, KOMIT FOTEPHHUX
CHCTEM Ta MEpeX Pi3HOr0 MPU3HAYCHHS.

®K2 | 3pgatHICTE  pO3pOOJIATH  aNTOPUTMIYHE  Ta  MpPOTpPaMHE
3a0e3neueHHs, KOMIIOHEHTH KOMII' IOTEPHUX CHUCTEM Ta MEpeK,
IaTepHer momatkiB, kiOep(}i3WYHUX CHUCTEM 3 BUKOPHUCTAHHSIM
CYy4acHHX METOIB 1 MOB IpOrpamMyBaHHS, a TaKoX 3aco0iB i
CUCTEM aBTOMAaTH3allli IPOEKTyBaHHS.

@®K3 | 3gatHICTP TPOEKTYBAaTH KOMITIOTEpHI CHCTEMH Ta MEpexi 3
ypaxyBaHHsIM IIiJiel, OOMEXEHb, TEXHIYHUX, CKOHOMIYHHX Ta
MIPaBOBUX ACTEKTIB.

DK4 3natHICT, OyayBaTH Ta JOCIHIDKYBAaTH MOJENl KOMIT FOTEPHHX
CHCTEM Ta MEPEXK.

®OKS5 | 3marHicts OymyBaTH apXiTEKTypy Ta CTBOPIOBAaTH CHCTEMHE 1
NPUKJIAIHE TporpamMHe 3a0e3NedeHHs] KOMITIOTEPHHX CHUCTEM Ta
MEpPEK.

@®K6 | 3naTHICTH BUKOPUCTOBYBATH Ta BIPOBAKYBAaTH HOBI TE€XHOJIOTII,
BKJIFOYAIOYM  TEXHOJIOT1i  pPO3YMHHMX, MOOUIBHHMX, 3CJICHHX,
XMapHHX, PO3MOALICHUX 1 Oe3MeYHNX 0OYUCIIeHb, OpaTH y4acTb B
MOJIEpHi3allii Ta pEeKOHCTPYKIIIi KOMIT FOTEPHUX CHCTEM Ta MEPEK,

6




OK7

OK38

®K9

OK10

OKl11

OKI12

K13

pi3HOMaHITHUX BOYJOBaHUX 1 PO3MOAUIEHUX TOJATKIB, 30KpeMa 3
METO¥O ITiIBUIIIEHHS 1X e()eKTHBHOCTI.

3aTHICT JOCHIKYBaTH, PO3POOIATH Ta 0OOMpaTH TEXHOJIOTIi
CTBOPEHHS BEJIMKUX 1 HAJIBETMKHX CHCTEM.

3naTHicTh  3a0e3nedyBaTH  SIKICTb  NPOAYKTIB 1  CEpBICIB
iHpOpMaLIHHUX TEXHOJIOTIH Ha MPOTS3i iX JKUTTEBOTO LUKITY.
31aTHICTh MPEACTABIATH PE3yIbTaTH BIACHUX JOCITIIKEHb Ta/abo
pPO3pO0OK y BUIJISAI TPE3eHTAIlill, HAyKOBO-TEXHIYHUX 3BITIB,
cTaTei 1 JOTMOBieH Ha HAYKOBO-TEXHIYHUX KOH(EPEHIIisX.
3nmaTHICTD iIeHTH(IKYBaTH, KIACU(IKyBaTH Ta OMHUCYBaTH POOOTY
IPOrPaMHO-TEXHIYHHUX 3aC001B, KOMIT IOTEPHUX CUCTEM, MEPEXK Ta
iXHIX KOMITOHCHTIB.

3naTHICTh 00MpaTH e€(EeKTUBHI METOIU PO3B’SI3yBaHHS CKIAJHHUX
3a7a4 KOMIT IOTepHOI iH)XKEHEepii, KpUTUYHO OI[IHIOBAaTH OTPHMaHI
pe3yJbTaTu Ta apryMEHTYBaTH NPUHHATI PiLICHHS.

31aTHICTH MMPOBOJUTH MPOEKTYBAaHHS CHCTEM Ha KpHCTanax Ta ix
KOMIOHEHTIB 3 BUkopuctaHusm CAIIP.

31aTHICTh 3aCTOCOBYBaTH METOJIM IOJAaHHS 3HAHb Yy CHCTEMax
MITYYHOTO 1HTEJICKTY.

7 -

IIporpamHi pe3y/1bTaTH HABYAHHS

[TPH1

ITPH2
ITPH3

ITPH4

ITPHS

ITPH6

ITPH7

ITPHS

ITPH9

IIPH10

[TPH11

3acTOoCOBYBATH 3arajbHi MiAXOIU Mi3HAHHSA, METOJU MAaTEMaTHUKH,
NPUPOJHUYMX Ta IHKCHEPHHX HAyK 10 PO3B’SI3aHHS CKIIATHHX
3a/1a4 KOMIT IOTEPHOI 1HXKEeHeplii.

3HaxoQUTH HEOOXIIHI JaHi, aHAJI3yBaTH Ta OIIHIOBATH IX.
byayBatu Ta nmocnmikyBaTH MOJAETIl KOMII'IOTEPHHUX CHCTEM 1
MEpeK, OIIIHIOBATH 1X  aJeKBAaTHICTh, BH3HAYaTH  MEXi
3aCTOCOBHOCTI.

3acTOCOBYBAaTH CHEIMialli30BaHI KOHIENTYyaJbHI 3HAHHS, IO
BKJIIOUAIOTh Cy4YacHI HAyKoOBi 3700yTKH Yy cdepi KOMI IOTEpHOI
IHKeHepii, HEOOXIIH1 TUTSE npodeciiiHol IISIIBHOCTI,
OpPUTiHAJIBHOTO  MHUCJIEHHS Ta  TPOBEACHHSA  JOCIHIJKEHb,
KPUTHYHOT'O OCMHCIIEHHS ITpo0JieM 1HPOpMAIIITHUX TEXHOJIOT1H Ta
Ha MeXIi rany3ei 3HaHb.

Po3pobnsti 1 peamizoByBaTH TPOEKTH y cdepi KOMI IOTEPHOT
iHKeHepli Ta MOTHYHI A0 HEi MUKAUCUUIUTIHAPHI TPOEKTH 3
ypaxyBaHHIM 1H)KEHEPHUX, COILIaJbHUX, CKOHOMIYHUX, MPABOBUX
Ta 1HIIUX aCMEKTIB.

AmnarizyBaTi mpoOlemMaTuKy, inIeHTH(}IKyBaTH Ta (OpPMYIIOBATH
KOHKpPETHI MpoOieMu, Mo NOoTpeOyIoTh BUPILIEHHS, 0OUpaTH
e(eKTHBHI METOH 1X BHPIIICHHS.

BupimyBatu 3agadi aHani3y Ta CHHTE3y KOMIT IOTEPHUX CUCTEM Ta
MEpEK.

3acTocoBYBaTH 3HaHHSA TEXHIYHUX XapaKTepUCTHK,
KOHCTPYKTHBHUX  OCOOJHMBOCTEH, TpHU3HAYEHHS 1 TpaBUI
eKCIUTyaTalii MpOorpaMHO-TEXHIYHHUX 3ac00iB  KOMIT IOTEPHHUX
CHCTEM Ta MEPEX JJIsl BUPIMIEHHS CKIAIHUX 3a7a4 KOMI FOTEPHOI
1HXKeHepii Ta TOTUYHUX MPOOIIEeM.

Po3pobniatu  mporpamue 3a0e3medeHHs s BOyJAOBaHHX 1
PO3MOIIIICHUX 3aCTOCYBaHb, MOOUTBHHX 1 TIOPUIHUX CUCTEM.
3nificHIoBaTH TOmYK iH(oOpMamii B pi3HHX JDKepenax Juis
PO3B’A3aHHS 3aJjady KOMII IOTEpHOI 1HXKEHepii, aHali3yBaTH Ta
OIIIHIOBATH IF0 1H(POPMAITITO.

[Mpuitmatu  edexkTHBHI pilmieHHS 3 [WUTaHb PO3pPOOJICHHS,

BITPOBA/KEHHSI Ta €KCIUTyaTallii KOMIT IOTEPHUX CHUCTEM 1 MEpex,
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aHali3yBaTU albTEPHATUBU, OI[IHIOBATH PH3UKU Ta I1MOBIpHI
HACITIJKHU PillICHb.

BinbHO cHiKyBaTHCh YCHO 1 MUCbMOBO YKPaiHCBKOIO MOBOIO Ta
ONIHIEI0O 3  1HO3€MHUX MOB  (@HTUIIKWCHKOI,  HIMEIBKOIO,
iTaniicbkor0, (paHIly3bKOI0, ICMAHCHKOI) TIPH OOTOBOpPEHHI
npodecifHUX TNHTaHb, TOCTIDKEHb Ta I1HHOBAIii B ramysi
iH(pOpMaLIHHUX TEXHOJOTIH.

3po3yMiI0 1 HEIBO3HAYHO JIOHOCHTH BJIACHI 3HAHHS, BUCHOBKHU Ta
apryMeHTallil0 3 MUTaHb iH(QOPMAIIIHUX TEXHOJOTIH 1 JOTUYHUX
MDKTray3eBUX MUTaHb A0 (axiBLiB i HedaxiBIiB, 30KpeMa JI0 0cio,
SIK1 HABYAIOThCA.

BMmiti 3acTocoByBaTH ~ METOIM IIOJAaHHS 3HAHb y CHCTEMax
IITY4YHOTO 1HTENEKTY MpPU NMPOEKTYBaHHI KOMII IOTEPHHX CUCTEM
nepepoOku iHdopMarlii Ta yrpaBiiHHs.

BwmiTun mnpoekTyBaTH crHemiani3oBaHi KOMIT IOTEPHI CHUCTEMHU 3
BUKOpUCTaHHAM KomnoHeHTiB Internet of Things

[TPH12

IIPH13

[IPH14

[TPH15

8 — PecypcHe 3a0e3neuenHs peaJizauii nporpamu

Kanpose 3a6e3neyenns

Peanizamis mporpamMu 3a0e3neuyeThcsi KaapamMH BHCOKOI KBamiikarii 3
HAYKOBUMH CTYIICHSIMH Ta BYCHUMH 3BAHHSMH, SIKi MAIOTh BEJIMKUN JTOCBIJ
HABYAJIbHO-METOANYHOI, HAyKOBO-AOCTIAHOI poOOTH Ta BIAMOBIJAIOTH
KBaJTi(iKaIlii BiAMOBIAHO 10 CIEIiaAIbHOCTI 3T1IHO JIIEH31HHUX YMOB.

MarepiajbHo-
TeXHIYHe
3a0e3neyeHHs

1.3a0e3me4eHiCTh TPUMIIIEHHAMH JJIs POBEACHHS HABYAJIbHHUX 3aHATH Ta
KOHTPOJIBHHX 3aXO/iB.

2. 3abes3nedyeHicTb MYJIbTUMENIMHUM OONATHAHHIM JJIi  OJHOYACHOTO
BUKOPHCTaHHS B HABYAJIBHUX ayIUTOPISX.

3. HasiBHiCTB colianbHO-1100YTOBOT iHPACTPYKTYPH.

4. 3abe3neueHicTh 3100yBaviB BUIIIOT OCBITH TYPTOKUTKOM.

5. 3a0e3neveHiCTh KOMII'IOTEPHUMH POOOYMMHU MICLSIMH, J1abOpaTopisiMu,
MOJIiTOHaMHM, OOJIaTHAHHSAM, YCTaTKYBaHHSM, HEOOXITHUMH JJIsi BUKOHAHHS
HaBYAJIGHUX IIaHIB.

Inpopmaniiine Ta
HAaBYaJbHO-METOAUYHE
3a0e3nevYeHHs!

1. 3abe3neueHicTh OI0TIOTEKH BITUM3HSHUMHU Ta 3aKOPJIOHHUMHU (DaxoBUMH
NEPIOAMYHUMHU BHJAQHHSAMM BiAMOBIAHOTO ab0 CIOpiAHEHOro MNpodito, B
TOMY YHCJIl B €JICKTPOHHOMY BHTJISII.

2. HasgBhicte goctymy 10 0a3 JAaHUX NEPIOAWYHUX HAYKOBHX BHJIaHb
AHTJIIMCHKOIO0 MOBOIO BIATIOBITHOTO a00 CIIOPITHEHOTO PO iTFO.

3. HasBHicTh odiriiiHOro BeO-caiiTy 3aKkiagy OCBITH, Ha SIKOMY po3MillleHa
OCHOBHa 1H(popMaIlis Npo WOro IisIbHICTh (CTPYKTypa, JiIeH3ii Ta
cepTUdiKaTH MpO aKpPEeIUTalil0, OCBITHSA/OCBITHbO-HAYKOBa/ BUIaBHUYA/
aTecTtariiHa (HaAyKOBHUX KaJpiB) MJisSUIbHICTh, HaBYaJIbHI Ta HAyKOBI
CTPYKTYpHI MiAPO3MIMM Ta IX CKJIaJ, NEpeliK HaBUaIbHUX TUCIUILIIH,
MpaBujIa IPUHOMY, KOHTAKTHA 1H(pOpMAITis).

4. HasBHICTb €NEKTPOHHOTO pEeCypCcy 3aKiaay OCBITH, SIKUH MICTUTh
HaBYAJIbHO-METOJIMYHI MaTepiaiu 3 AUCIUILUTIH HABYAIBHOTO IJIaHYy, B TOMY
YHCIIi B CUCTEMI IUCTAHI[ITHOTO HABYAHHSI.

9 — AkageMiuHa MOOIIBLHICTH

Hauionaiabna
KpPeIuTHA MOOIJIBHICTH

Ha ocHOBI JBOCTOPOHHIX JOTrOBOpIiB MK XapKiBCbKUM HAI[lOHAIbHUM
YHIBEPCHUTETOM PaI0CIEKTPOHIKM Ta 3aKJIaJaMH BUIIOI OCBITH Y KpaiHH.

Mixnapoana
KpeaIuTHA MOOITBHICTH

Ha ocHOBI JIBOCTOpPOHHIX JOTOBOpIB Mik XapKiBCbKUM HalliOHAJIbHUM
YHIBEPCUTETOM PAIiOCIEKTPOHIKA Ta 3aKiIaJaMH BHUIIOI OCBITH 1HO3EMHHX
KpaiH-TIapTHEPIB.

HaBuanusg ino3eMHHUX
3100yBayiB BHIIOL
OCBITH

Ha ocHOoBi gmoroBopiB (yrom) wmik  XapKiBCBKUM  HaI[lOHAIBHUM
YHIBEpPCUTETOM PAIiOCIEKTPOHIKM Ta 3aKiIaJaMH BHUILOI OCBITH 1HO3EMHHX
KpaiH.




2 IlepeJiik KOMIIOHEHT OCBITHBO-IIPOQeCiiiHOI MPOrpaMu Ta iX JIOTiYHA

NMOCJiIOBHICTH

2.1 Ilepenix kommoneHT OII

Kon KomnoHeHTH 0cBITHBROT ITpOrpamu Kinskicts | ®opma
H/TT (HaBYAJIbHI TUCIMIUTIHHA, KYPCOBI TIPOEKTH (poOOTH), KPEJUTIB | MiJCYMK.
NpaKTUKHU, KBamidikaliifna poboTa) KOHTPOJIIO
1 2 3 4

OBOB'A3KOBI KOMIIOHEHTH OII

LIUKJI 3ATAJILHOI TA CHELIAJILHOI (@AXOBOT) MIITOTOBKU

Jucuumutinm 6a30B0i (mpodeciiinoi) MiArOTOBKY 3a creniajJbHicTIO (000B’A3K0BI)

OK 1 OCHOBHY HayKOBHX JOCIIKEHB, OpraHi3allis HayKu Ta 4 atix
aBTOPCHKE MPABO
OK 2 KopnopaTiBHi KOMI'FOTEpHI Mepexi 5 Ex3amen
OK 3 MikpoeneKTpOMeXaHiqHi CUCTEMHU 4 3amik
OK 4.1 | Teopis npoekryBanas CKC ta mepex 3 Ex3amen
3axuct
OK 4.2 | Teopis npoekryBanas CKC ta Mepex (KypcoBHii IPOEKT) 1 KypCOBOTO
MPOEKTY
OK 5 KBaHTOBi 00unCIEHHS 4 Ex3amen
OK 6 IHTEeNneKTyaJbHUN KOMI FOTHHT 4 Ex3amen
OK 7 MeTo1 TiABUINEHHS SKOCTI POTpaMHOT0 3a0e3meueHHs 4 Ex3zamen

[AKJ TPO®ECIHHOI IIJITOTOBKH

Jducnuniiiny npodeciiiHol Ta NPAKTHYHOI MIATOTOBKH 32 OCBITHBOK MPOTrPamMoro

«CrnenianizoBaHi KOMII’IOTEPHi CHCTEMM»

OK 8 [TpukianHe MalIMHHE HAaBYAHHS 4 3amik
OK9 Komm’roTepHi cucteMu 3 BUKOPUCTaHHSAM IUTYYHOIO 1HTEJIEKTY 4 Ex3ameH
OK 10 | IlepenatecraniiiHa mpakTHKa 15 3amik
OK 11 | KBamidikamiitaa po6oTa 15 Ex3amen
3arajabHuid 00CAT 000B'ABKOBUX KOMIIOHEHT: 67
BHUBIPKOBI KOMIIOHEHTH OIT*
IUKJI 3AT'AJIBHOI TA CHEIIAJIBHOI (PAXOBOI) IIATOTOBKH
I'ymaniTapHi Ta coniajibHO-eKOHOMIYHI TUCHMILTIHHA
3aranbpHMIA BUOIP KOMIIOHEHT 3a IIUKJIOM 3 3aimik

Jucuuniiing npogeciiiHol Ta NPaKTHYHOI MIATOTOBKH 32 OCBITHHOIO NPOIrPaMoOI0

«CneniajizoBaHi KOMII’IOTepHi CHCTeMID)

BK1 be3npoBo10Bi TEXHOJIOTIT B CHEIiai30BaHIX KOMIT FOTEPHHUX 4 3aiik
cucTeMax
BK2 [HTENEeKTyalIbHI CHCTEMH TUCTAHIIIITHOTO KOHTPOJIIO 4 3amik
BK3 CranpapTu Ta METOJY KOHTPOJICIPUIAATHOIO IPOEKTYBAHHS 4 3amik
BK4 AHai3 BEIUKUX JaHUX 4 3amik
BK5 HaniitHicTh Ta TECTONPUAATHICTH KOMI FIOTEPHUX CUCTEM 4 3aimik
BK6 CucremMu MATPUMKHU MPUUHSTTS piteHs B CATIP 4 Baiik
BK7 Arenteeki cuctemu 111 B Texuiunomy aiarnoctyBanai CKC 4 Baiik
BKS BucoxopiBHeBHi cuHTE3 IU(POBUX CUCTEM 4 3amik
BK9 [IpoekTyBaHHs Ccrieniani30BaHUX apPXITEKTYP KOMI FOTEPHHUX 4 3anik

CHUCTCM




BK10 | Cxemorexniune npoekryBanHs Ta MoeaoBarus HBIC 4 Baiik
3arajgbHuii 00cAT BUOIPKOBMX KOMIIOHEHT: 23
3ATAJIBHUI OBCST" OCBITHBOI MPOTPAMM 90

* [lepemix BHOIpKOBUX KOMIIOHEHTIB MOKE OYTH JOTIOBHEHO y pO0OOYOMY HaBUAIHHOMY IUIaHI 3 3arajabHOTO

KaTaJoTy BUOIPKOBHX TUCHHUIUIIH YHIBEPCUTETY y pa3i BUOOPY 37100yBauamMu BUILOT OCBITH.
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2.2 CrpykrypHoO - jgoriyda cxema OII CKC

1 cemecTtp

OcHoBH
HayKOBHX
JIOCIIIKEHD,
oprasizaiis
HAyKH Ta
aBTOPCHKE TPaBO

- J
-

KopnoparusHi
KOMIT IOTEpHI Mepexi

T

MikpoenekTpome
XaHIYHI CUCTEMU

S

KBauToBi
00YNCIIEeHHSA

ITpuknanne
MaIlIMHHE
HaBYaHHS

Komm’rotepHi
CHCTEMH 3
BUKOPHCTaHHSIM
HITYYHOTO
IHTEIIeKTY

.\ J

InTenexTyanpHi
CUCTEMH JUCTAHIIIH-
HOT'O KOHTPOJIIO

N (

BesnpoBomosi
TEXHOJIOTII B
CIIELiaTi30BaHUX
KOMIIT FOT€PHHUX
CHUCTEMax

2 cemecTp

I'ymanitapHi Ta comiaabHO-
€KOHOMIYHI JUCHUIUTIHA

Teopis mpoektyBannss CKC ta

MEPECK

InTenexryansHuit

Mertoau miaBUILIEHHS SIKOCT1
MIPOTPaMHOTO 3a0€3MeYCHHS

N
CTaHgapT Ta METOIHN
KOHTPOJIETPHIATHOTO
MPOEKTYBaHHS
J

CucreMu MiATPUMKH TPUAHSITTS

pimens B CAITP

AHaji3 BeJIMKUX JaHUX

HaniitHicTh Ta TECTONIPUAATHICTH
KOMIT IOTEPHHUX CHUCTEM

Arenrceki cuctemd 1111 B

texuigaomy giarHoctysaaai CKC

BucokopiBHeBut cHTE3

MUPPOBUX CHCTEM

[IpoexTyBaHHS criemiani30BaHIX

apxitexryp KC

CxeMOTexXHIUHE MPOCKTYBAHHS Ta

moxaemroBanus HBIC

KOMIT FOTUHT },

3 cemecTp

)

Ilepenare
crariiina
MpaKTUKa

Ksamidika
miHa
pobora
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3 ®opma arecranii 3100yBaviB BHIIOI OCBITH

Dopmu arecrauii
3100yBa4iB  BHIIOL

ATtecTarliss 3100yBauiB BUIIOI OCBITH 3IACHIOETBCS Y GopMi MyOIiuHOTO
3aXMCTy KBamiQikaimiitHoi poboTH.

OCBIiTH

Bumorn no | Kpamdikariitna pobora mae mependadatu po3B’si3aHHS CKIAJHOI 3amadi
KBaJi(ikaniiiHol KOMIT'IOTE€pHOI iHXeHepii, 10 noTpedye MPOBEICHHS €KCIIEPHUMEHTAILHOTO
podotu Y1 eMITIPUYHOTO AOCTIIKEHHS a00 31iICHeHHS IHHOBAII}.

(3a HasIBHOCTI)

Kpamigikamiiina po6oTra HEe NOBMHHA MICTUTH aKaJeMiYyHOrO IuIariary,
(habpukairii, panbcudikarii.

Kpamigikamiiina pob6ota Mae OyTu onpwiIofHEHa Ha odiliiiHOMY caiiTi
3aKjaaay BHUIOI OCBITH ab0 HOro miApo3nury, abo y pemo3uTapii 3akiamy
BHIIO1 OCBITH.

OnpuwmrogHeHHs:  KBaimiikamifHuX poOIT 3 OOMEKEHHM JOCTYIIOM
3MIIHCHIOETHCS BIIIOBITHO 10 BUMOT 3aKOHOJIaBCTBA.
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4 MaTpuus BiANOBITHOCTI MPOrpaMHUX KOMIIETEHTHOCTE KOMIIOHEHTAM OCBITHBLOI IPOrpaMu

Kommonentn
OIl

OK 1
OK 2
OK 3
OK 4
OK 5
OK 6
OK 7
OK 8
OK9
+| OK 10
OK 11

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

+

+




5 Marpuus 3a0e3ne4eHHs nporpaMmuux pesyjabratiB HapuanHs (ITPH)
BiAMOBIAHUMH KOMIIOHEHTAMHM OCBITHBOI MPOTrpamMu

KommonenTu
OIl o |~
— (@\] on <t el O o~ o0 (@) — —
7 I IR S B IR R I 7R R 7
|0 |0 |0 |0 |0 |0 |0 |0 |0 |O
I1PH-1 +
ITPH-2 +
IIPH-3 + +
I1PH-4 + | +
ITPH-5 +
ITPH-6 +
T1PH-7 +
ITPH-8 + +
T1PH-9 + |+ |+
ITPH-10 + +
ITPH-11 + + +
ITPH-12 +
ITPH-13 +
ITPH-14
ITPH-15 +




6. MaTpuus BiInOBIAHOCTI BUBHAYEHHUX CTAHAAPTOM KOMIleTeHTHOCTel Jeckpuntopam HPK

Kanacudikaunis .
N . . . ABTOHOMIA Ta
KOMIIETEHTHOCTEH 32 3HaHHSA YMminns KomyHnikauist . . q
BiINOBIIAJILHICTH
HPK
InTerpajibHa KOMINeTeHUis
3ul CrnemiamizoBani | YmM1 CrnemianmizoBani  yMminHs/HaBuaky | K1 3po3ymisie i| AB1 VYmpaBninHa pobodnMu
KOHIICNITyaJIbHI 3HAHHS, IO | PO3B’sS3aHHS MPoOJeM, HEOOXiJHI Ui | HeJBO3HAUYHE JOHECCHHs | a00 HaBUAJIBHMMHU TMPOIIECAMHU,
BKIIIOYAIOTh Cy4acHi HAYKOBIi | MPOBEJCHHS JOCTIKEHb Ta/a0b0 | BJAaCHUX 3HaHb, BUCHOBKIB | SIKi € CKIIaTHUMU,
3100y TKH y cdepi | MpoBaHKEHHS IHHOBAIIMHOT AiSTHHOCTI 3 | Ta apryMeHramii 70 | Hemepea0auyBaHUMHU Ta
npodeciitHoi misTpHOCTI 200 | METOI0 PO3BUTKY HOBHUX 3HaHb Ta | paxiBmiB 1 HedaxiBIiB, | TOTPEOYIOTH HOBUX
raimysi 3HaHb i € OCHOBOIO | IPOLELYP 30KpeMa A0 0ci0, sKi | cTpaTeriyHuX MiIXOXiB
JUTS OpUTiHANBHOTO | ¥YM2 3HaTHICTH IHTErpyBAaTH 3HAHHS Ta | HABYAIOTHCS AB2 BigmosigajgpHICTE 34
MHUCJICHHS Ta TIPOBEIACHHS | PO3B’S3yBaTH CKJIAHI 3a7a4i Y IMHAPOKUX BHECOK 10 TpodeCiHHUX 3HAHb
JOCHIIKEHD, KpUTHYHE | a00 MYJIBTUIUCIUIUTIHAPHUX KOHTEKCTAX 1 TIPAKTUKU Ta/ab0 OILIHIOBaHHS
OCMHUCIeHHA mpobneM y | ¥Ym3 3nmaTHicTh po3B’si3yBaTH MpOOIeMH pe3ybTaTIB MisSTBHOCTI KOMaH/
ramy3i Ta Ha MeXi ramy3eil | y HOBUX a00 He3HAHOMHUX CepeoBHIIAaX Ta KOJIEKTUBIB
3HaHb 3a HasBHOCTI HEMOBHOI a00 0OMexeHOi AB3 3naTHicTh NPOIOBXKYBaTH
iHpopMaLii 3 ypaxyBaHHSIM acIeKTiB HaBYaHHA 3 BUCOKHM CTYTIEHEM
COLIIAJBbHOI Ta ETUYHOI BIIIOBIIAIBHOCTI aBTOHOMIT
3arajibHi KOMIIETEHTHOCTI
3K1 3ul
3K2 3ul
3K3 Ym2
3K4 K1
3K5 AB1
3K6 AB2
3K7 YMm3
3K8 K1
CrueniaabHi ((paxoBi) KOMIIETEHTHOCTI
DK1 3ul Yml
DK2 3ul YMm3
DK3 3ul Yml
DK4 3ul YMm3
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Kaacudgikaunis

ABTOHOMIfA Ta

KOMIIETEHTHOCTei 3a 3HaHHHA Yminnsa Komynikanis . . .
HPK BiANOBiAAIBHICTH

DKS5 3ul M2

DK6 vml

DK7 3ul YMm3

DKS8 3ul Ym2

DK9 yuml

DK10 K1 AB3
DK11 3ul Ym2

DK12 3ul YMm3

DK13 3ul Ym2
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MaTpuusa BianoBiAHOCTI BU3Ha4yeHUX CTaH4apTOM pes3y/1bTaTiB HaBYaHHA Ta KOMMETEHTHOCTEN

Tabanuga 2

KomneTeHTHOCTI
Mporpami 3arasibHi KOMNETEHTHOCTI CneujanbHi (paxoBi) KOMNETEHTHOCTI
pesynsTaTv IHTerpanbHa 3K1 | 3K2 | 3K3 | 3K4 | 3K5 | 3K6 | 3K7 | 3K8 | CK1 | CK2 | CK3 | CK4 | CK5 | CK6 | CK7 | CK8 | CK9 | CK10 | CK11 | CK12
HaBYaHHS KOMMETEHTHICTb
PH1 + + + + + + + + + +
PH2 + + + + + + + + + + + + + +
PH3 + + + +
PH4 + + + + + + + + + + + +
PH5 + + + + + + + + + + +
PH6 + + + + + + + +
PH7 + + + + + + + +
PH8 + + + + + + + + + + + +
PH9 + + + + + + + + + + + +
PH10 + + + + + + + + + +
PH11 + + + + + + + + + + + + + + +
PH12 + + + + + + + + + + + +
PH13 + + + + + + +
PH14 + + + + +
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