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BPAXOBAHO:

OcBiTHBO-HayKOBa Iporpama «lHxeHepisi mporpaMHOro 3a0e3MeueHHs 1HTENeKTyalbHUX
KiOep-QI3UYHUX CHUCTEM B EHEPreTULI» JpYyroro (MariCTepChbKoro) piBHS BHILOI OCBITH
MIPOMIIIIA 30BHIINIHIO alpo0alliro 1 oTpuMala BIATYKH Ta pereHsii Bif creiikxomaepi: TOB «IT-
InTerpatop», Ykpaincbkoi ®enepanii [nnyctpii besneku (Y ®Ib), TOB «EITAM CUCTEM3»,
Acormmarri "IT Ukraine".

Peuien3ii-BiAryku Ta JUCTU MIATPUMKHU CTEHKXOJAEPIB TOJAIOTHCS.

CranmapT BUIIOT OCBITH 31 criemianbHOoCcTI 121 [HkeHepis mporpaMHOTro 3a0e3MeUeHHs IPYTroro
(MarictepchKoro) piBHS https://mon.gov.ua/storage/app/media/vishcha-
osvita/zatverdzeni%?20standarty/2020/11/17/121 inzheneriya prohramnoho zabezpechennya
mabhistr.doc

3minn 10 HarioHaibHOro kiacudikaropa JIK 003:2010 https://mon.gov.ua/ua/npa/pro-
zatverdzhennya-zmini-10-do-nacionalnogo-klasifikatora-dk-0032010

3MiHH, 10 3aTBep KeHUX JIIMEH31MHNX YMOB MPOBAKEHHS OCBITHBOI JisIbHOCTI Big 30
IpyaHs 2015 p. Ne 1187, BHECEHI 3T1JIHO 3 ITocTanoBorO KM
https://zakon.rada.gov.ua/laws/show/1187-2015-%D0%BF#Text

3ayBayKe€HHS Ta MPOTIO3UILiT CTEHKXOJIIEPIB 32 Pe3yJIbTaTaMU IPOMaJICEKOT'0 OOTOBOPCHHS:

* HAYKOBO-TICAAroTiuHUX MPAIliBHUKIB KaQeapHu CIEKTPOHHUX MPUCTPOIB Ta CUCTEM;

* 3100yBaviB BHINOT OCBITH, SIKi HABYAIOTHCS 33 OCBITHIMH MIPOTpaMaMu criemiabHOCTi 121
[mxenepis mporpamMHOro 3a0e3neueHHs;

* ¢paxiBuiB HaBYanbHO-MeToaAnYHOro Biaaury KIII im. Irops Cikopcbkoro;

* ¢paxiBiiB 3 ramy3i EnekTtponika Ta TelekoMyHIKamii (BIATYKHM Ta JIMCTU MIATPUMKHU
JOAAIOTHCS).

OcBiTHIO porpamMy OOTOBOPEHO ITICJISI HAJIXOKEHHS BCIX MOOa)KaHb 1 MPOMO3UIIINA Bi
CTYJEHTIB 1 BHUIIYCKHHMKIB Ta CXBaJ€HO Ha pO3LIMPEHOMY 3aciiaHHl Kadeapu iHxKeHepii
MPOrpaMHOTo 3a0e3MneueHHs B eHepreTulli (mpoTokos Ne_ Bif 2021 poky).
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1. IPO®1/Ib OCBITHbOI IPOTPAMU

3i cmewiasibHOCTI 121 THxeHepisi mporpaMHoOro 3ade3ne4eHHs

1 — 3aranbHa indopmanis

IToBna 3BO Ta
IHCTUTYTY/paKyIbTETY

HamionaneHuii  TexHIYHMHM  yHiBepcuTeT — YKpaimm  “KuiBchkuit
noJiTexHiuHui iHCTUTYT iMeHi Iropst CikopchbKOro»

TennoeHepreTHYHUN GaKkyIbTET

Cryninb BUIIOI OCBITH
Ta Ha3Ba KBamidikamii

Cryminp — Marictp
KBamidikarrist — marictp 3 iHXeHepii MporpaMHOTO 3a0e3MeUCHHS

MOBOIO OpHTIHATY

Huxn/pisers BO HPK Yxkpainu — 7 piBeHb
QF-EHEA — npyrwuii nuki

WQF-LLL — 7 piBenn

[mxenepiss mporpaMHOTo 3a0e3NeueHHs! IHTENEeKTyallbHIX KiOep-(hi3naHnx
CHCTEM B CHEPreTHUIl

OdimiiiHa Ha3Ba
OCBITHBOI ITPOTPaMH

Jumnom marictpa, onuanyani, 120 xpeauris, TepMin HaBuaHHs 1 pik, 9
Micsni

Tun gumioMy Ta odcsr
OCBITHBOI TPOrPaAMH

MiHicTepcTBO OCBITH 1 HAYKH YKpaiHu

Ceptudikar npo akpenutarito HII Ne 1192620 Bix 25.09.2017
Hamionansnuit yHiBepcuteT  Ykpainu  “KuiBchkuit
MOJITEXHIYHUI IHCTHTYT’ BIANOBIAHO 1O pilmIeHHS AKpeauTaIiiiHol

HasBHicTh akpeauTartii
TEXHIYHUN

KOMICIi.
Tepwmin nii ceprudikara qo 01.07.2023

[leperymoBu HasBHICTB cTyneHs OakaiaBpa

Moga(un) BuKJIaganHs | YKpaiHChbKa

Tepwmin xaii ocBiTHROT | Jlo HAacTymHOT akpeauTaiii

porpamu
IaTrepueT-agpeca Omnpumonnenns Ha caiitax (http://osvita.kpi.ua, http://tef.kpi.ua,
HOCTIHHOTO http://ipze.kpi.ua)
PO3MIIIEHHS OCBITHBOL
porpaMu
2 — MeTa OCBiTHBOI IpOrpamMu
Mera  OCBITHBOI ~ IporpamMu  HoOJsra€ y  MIATOTOBLI  BHUCOKOKBaJi()IKOBAHUX

KOHKYPEHTOCIIPOMOKHUX (haXiBLIB y Traiy3l i1HXKeHepil NMporpaMHOro 3abe3leyeHHs, 37aTHUX
BUpIIIYBaTH CIHEliali30BaHl 3ajadl Ta MpPaKTU4YHI MpoOjIeMH, L0 MOB’s3aH1 13 PO3pOOJIEHHSM,
CYIIPOBOJIKEHHSAM Ta 3a0€3MeUeHHM SKOCT1 IPOrpaMHOro 3abe3neyeH s, IHHOBAILIHOT NisIbHOCTI
y cdepi IHTENEKTyaJbHUX KiOep-(QI3UYHUX CHUCTEM, MOOUIBHUX MPUCTPOIB Ta BEO-TEXHOJIOTIH,
30KpeMa y cepi eHepreTUKH, 110 neperdayae TICHY B3a€MO/III0 3 IPEACTaBHUKAMU aKaJIeMiuHOi Ta
HAyKOBO-TEXHIYHOI 013HECOBOI CIIJILHOT B YMOBaX:

HAYKOBO-TE€XHIYHOTO TEXHOJIOTIYHOTO IPOTPECY Ta CTAIIOTO PO3BUTKY CYCHIbCTBA;
IHTEpHalllOHAai3aIli1 OCBITH;

TpaHcdopMalii pUHKY Iparli HUISIXOM B3a€MO/IIT 31 CTEHKXOJIepaMu;

BceO1YHOr0 MpoheciiHOro, IHTEIEKTYaIbHOT0, COLIAIbHOTO Ta TBOPYOTO PO3BUTKY
0COOUCTOCTI B OCBITHbO-HAYKOBOMY CEpPEIOBHIIIL.



http://osvita.kpi.ua/
http://tef.kpi.ua/
http://ipze.kpi.ua/

3 — XapakTepuCTHKA OCBITHbOI IpOrpamMu

[IpeameTHa o061acTh

["any3p 3HaHb -12 [HboOpMariitHi TexXHOTOTIT

CrieniasibHICTB - 121 [HKeHepist mporpaMHOro 3a0e3neyeHHs

Ob'exmom eusuenHss ma npogeciinoi disnbHocmi MaricTpa 3 iHXeHepii
IpOTPaMHOTO 3a0e3NedyeHHsi € TMporpamMHe 3a0e3ledeHHs, IPOLECH,
IHCTpYMEHTQJIBHI  3aCO0M Ta pecypcu poO3pOOJICHHS, TECTyBaHHS
CYIIPOBOJKCHHS Ta 3a0e3Me4yeHHs SKOCTI MPOTPaMHOro 3a0e3MeyeHHS
IHTENEeKTyaIbHUX KiOep-(pI3UYHUX CHCTEM, MOOUIBHHUX MPHUCTPOIB Ta BeO-
TEXHOJIOT1H 3 BpaxyBaHHIM CHEIU(IKH €HePreTUYHOI Tay3i..

Lini Haeuanna - miaroroBka (axiBIliB, 3JaTHUX CTAaBUTH BHPOOHHYI
3aBaHHS IIOJ0 pPO3POOKH, 3a0e3MMeUeHHS SIKOCTI BIPOBADKEHHS Ta
CYNPOBOJKEHHSI TPOrPaMHHUX 3ac001B, 3HAXOJAUTHU pAI[iOHATIEHI METOAM Ta
3aco0H iX PO3B’SA3KY, BUPINITYBAaTH HAHOUIBII CKIIAHI 3 HUX, 3a0e3meuyBaTu
cranuii po3BUTOK IT KOMIaHIM MIOAO SIKOCTI IPOLECIB Ta Pe3ysbTaTiB
PO3pOOKH MPOTPaMHOTO 3a0€3MEUCHHS.

Teopemuuruii 3micm npeomemuoi obracmi CTaHOBJIATH 0a30B1 MaTeMaTHYHI,
iH(OOTI4HI, JIHTBICTUYHI, €KOHOMIUHI KOHIENTYaJIbHI ITOJO0XEHHS II0JI0
pPO3pOOKHK; 1 CYIMPOBOKEHHS MPOTPAMHOTO 3a0€3MEYEeHHS; TEOPETUYHI
OCHOBH aHaJi3y BHUMOTI, MOJICIIOBAHHS, MPOCKTYBAaHHS, KOHCTPYIOBAaHHS,
CYNPOBOJKEHHsI Ta 3a0e3MeueHHsl SIKOCTI MPOrpaMHOro 3a0e3NeyeHHs 3
BpaxyBaHHSM crieU(iky MpeaAMETHOI 001acTi eHepreTHYHOT raiy3i..
Memoou, memoouxu ma mexHonoz2ii: METOIM Ta TEXHOJIOT1l PO3POOICHHS
pOTpaMHOTO 3a0e3nedyeHHs; 30upaHHs, OOpoOJieHHS Ta iHTepHpeTamii
pe3yibTaTiB  JOCHIKEHb 3 1HXKEHEpil IporpaMHOro 3abe3nedcHHS
IHTENEKTyaJbHUX KiOep-(Qi3nYHUX CHCTEM, MOOLTBHUX HMPUCTPOIB Ta BeO-
TEXHOJIOTIH.

Incmpymenmu  ma o0b6raOHaHHs: TIPOTPAMHO-ANApPaTHI  IHCTPYMEHTANIbHI
3ac00M HAKONMMYEHHS, MOJCIIOBAHHS, JOKYMEHTYBAHHS Ta YIPaBJIiHHS
BUMOT'aMH, KOMIUIALI{, HAJIAaroKEHHsI KOy, aHaJli3y IPOrpaMHOro KO1y,
HiATPUMKH TpOLIeCy TeCTyBaHHs, BepHudikalii Ta Bajifauii mporpaMHOro
3a0e3MeyeHHs, MEHEDKMEHTY MPOEKTIB, TPYNOBOI JUHAMIKU 1 KOMYHIKallii
3 BpaxyBaHHsM crienu ik IpeaMeTHOi 001acTi eHepreTHUHO raysi.

OpienTartis OCBITHBOI
porpaMu

OcCBITHBO-HAyKOBa

OcHoBHHIt Pokyc
OCBITHBOI ITPOrpamMu

CrneuianpHa ocBiTa Ta mpodeciiiHa NIATOTOBKA Yy Traiy3l IHXeHepii
IPOTPaMHOTO 3a0e3MeYeHHs IHTEJNEKTyallbHUX KiOep-(pi3udHuX CHCTEM,
MOOITBHUX TNPUCTPOIB Ta BEO-TEXHOJOTIH 3 BpaxyBaHHSAM crenudiku
peaMeTHOI 00acTi eHepreTUUHOI raysi.

[Iporpama cmnpsiMoBaHa Ha (QOpPMYBaHHS TaKUX KOMIIETEHTHOCTEH
3100yBayiB BUIIIOI OCBITH, LII0 YMOXKJIUBIIOIOTH X BceO1uHUM mpodeciiiHui,
IHTENEeKTyalIbHUM, COLIaJIbHUNA Ta TBOPYMHM PO3BUTOK 13 ypaxyBaHHSIM
HOBHX peaJtiif 1 BUKJIMKIB CbOT'OJICHHS.

3100yBavi BHINOI OCBITH MalOTh MOMJIMBICTH 3A00yTH 3HAHHS 3 IHIIHUX
rajry3ei, ornaHyBaTH 1HII OCBITHI KOMIIOHEHTH, (POPMYIOUH 1HIUBITyalbHY
TPAEKTOPIIO HABYAHHSI.

Knouosi cnosa: iHXeHepiss TPOrpaMHOro 3a0e3MeueHHs, KOMII IOTepHI
cuctemMu, 1H(QOpMaliifHI  TEXHOJOrii, MporpaMHe  3a0e3MeYeHHs
PO3MOAIICHUX CUCTEM, IHTEIEKTyallbHI CHCTEMH, IIPOTPaMHE 3a0e3MeueHHs
Ki0ep-(pi3uYHUX cUCTEM, MOOLIIbHUX MIPUCTPOIB Ta BEO-TEXHOJIOTIH.




Oco0muBOCTI
nporpamu

MixnucuuruiiHapHa Ta OararonpodiibHa MiAroToBka (axiBIiB 3 1HXKEHEpii
mporpaMHOro  3a0e3nedyeHHsT Ha  OCHOBI  1HHOBAaIIMHO-JOCIITHUAIIBKOT
TSTHHOCTI.

[Iporpama mepenbadae TakoXX 3adydeHHs MPOBIMHUX (axiBIiB Ta I1HIIUX
CTEHKXOJIIEPiB 10 OCBITHHOTO MPOIIECY.

VYyacth 3100yBadiB BUIIOT OCBITH Y JITHIX IIKOJAX Ta CTYICHTCHKAX HAYKOBHX
TYpTKax.

4 — TlpuaaTHicTh

BI/IHyCKHHKiB A0 MPALCBJAITYBAHHA TA MOAAJBIIOI0O HABYAHHA

[TpunatHicTh 10
MpaleBIAIITYBAHHS

Marictp 3 imxkeHepii mporpamMHOro 3a0e3leueHHs, 30Kpema B cdepi
CHEPTreTUKU MOXYTh MpAIoBaTH K (axiBIli 3 po3poOKH MaTEeMaTUYHOTO,
iH(popMaIifHOTO Ta MPOrpaMHOTO 3a0e3nedeHHs 1H(OPMAIlIHHUX CUCTEM,
IPOEKTYBaHHS, PO3POOJICHHS Ta TECTYBaHHS MIPOIPAMHOTO 3a0€3MeYEeHHS Y
rajry3i iHpOpMaIitHUX TEXHOJIOT1H.

3rigno 3 HamionaneauMm kinacudikatopom mnpodeciii JK 003:2010,
BUITYCKHUKH MOXYTb MPAIFOBATH 32 MPOQECIIMH:

2132.1 Monoammii HayKOBU# CIiBpOOITHHUK (IIPOTrpaMyBaHHS)
2132.1 HaykoBuii criiBpoOITHUK (MpOTpaMyBaHHS )

2132.1 HaykoBwuii criiBpOOITHUK-KOHCYJIBTAHT (IIPOTPaMyBaHHS)
2132.2 [mxeHep-nporpamict

2132.2 Ilporpamicr (6a3a 1aHuX)

2132.2 [IporpamicTt npuKIagHUN

2132.2 TlporpaMiCT CUCTEMHHN

Ilopanesiie HaBUYaHHS

MO>KJIMBICTh MPOJOBKEHHS OCBITH 33 TPETIM (OCBITHHO-HAYKOBHM) PIBHEM
BHIIO1 OCBITH.

5 — BukJjagaHHs TA OLIHIOBAHHSA

Bukinananasa ta
HaBYaHHS

[Tporpamoro nepenbdaueHo CTYACHTOIEHTPOBAHE HAaBYAHHSI.

dopmu oprasizaiiii HaBYaHHs: JEKIIl, TPAKTUYHI Ta CEMIHAPCHKi 3aHATTA,
KOMIIT IOTEpHI MPaKTUKYMH 1 JIaOopaTOpH1 poOOTH; 1HIUBITyaTbHI 3aBIaHHS,
KOHCYJIbTAIll, caMoCTiiiHa poOOTa CTyICeHTIB, I'ypTKOoBa poboTa, KYypCOB1
poOOTH; CTyIeHTChbKAa IHHOBAIliiiHA Ta HAYKOBO-JOCIITHHIIbKA JisUIbHICTH,
30KpeMa BHMKOHaHHs KBani(ikamiiiHOi poOoTH (BHKOHAHHS MaricTepchKoi
JcepTarii).

TexHoOorisI 3MIIIAHOTO HAaBYaHHS, CTAXKYBaHHS, €KCKYpCii Ta NpaKTHKa,

10 [IepeIy€e HAMMCAHHIO MariCTepChbKO1 AUCepTallii.

OuiHOBaHHA

OI1iHIOBaHHS 3HaHb CTYJCHTIB 3IHCHIOETHCS Y BiAMOBIAHOCTI 10 [TonoxeHHS
PO CHUCTEMY OLIiHIOBaHHA pe3yibTaTiB HaBuaHHA cTyAeHTiB KIII im. Irops
CikopcbKOro 3a yciMa BHAAMH ayAWTOPHOI Ta I03aayAMTOPHOI poOOTH
(BX1OHMH, TIOTOYHUH, KaJlleHJAPHUH, MIJCYMKOBHH KOHTPOJb); MOAYJIbHI
KOHTPOJIbHI POOOTH, TOMAIIHI KOHTPOJIbHI POOOTH, TECTYBaHHS, 3aliKH, YCHI
Ta THUCHMOBI €K3aMEHH, 3BITH MpPO TPOXO/HKEHHS NPAKTHK, BUKOHAHHS
kBanidikaiiitHoi pobotu (MaricTepchKoi aucepraitii).

6 — IIporpaMHi KOMIIETEHTHOCTI

Inrerpansna
KOMITETCHTHICTb

31aTHICT PO3B’A3YBaTH CKJIAJHI 3a7ayi 1 MpoOiieMH y ranmysi iHxeHepii
MIPOTrPaMHOTO 3a0e3MEeUeHHs] PO3MOAUICHUX cHUcTeM Ta Web-TeXHOJOTIH,
IHTENeKTyalbHUX KiOep-(I3MYHUX CHUCTEM 3 BpaxyBaHHSAM cCHeuu(iku
MpEeAMETHOI 00JIACTI €HEePreTHYHOI Taly3i, Mo mependavyac MPOBEACHHS
JIOCIIJIKEHb 3 eJIEeMEHTaMU HayKOBOi HOBU3HHU 13 3aCTOCYBaHHIM TEOpiil Ta
MeTOIB iH()OpMaIIHHUX TEXHOJIOTIH Ta/ad0 3i1HCHEHHS IHHOBAIIii.

3arajbHi komnereHTHOCTI (3K)

3K1

3MaTHICTH 10 aOCTPAKTHOTO MHUCJICHHSI, aHAJI3y Ta CHHTE3Y.

3K2

3/1aTHICTh CHJIKYBAaTUCS IHO3EMHOK MOBOIO SIK YCHO, TaK 1 MUChbMOBO.




3K3

31aTHICTh NPOBOJUTHU AOCIIPKEHHS HA BITIOBITHOMY PiBHI.

3MaTHICTh CIUIKYBATHUCS 3 TIPEACTABHUKAMH 1HIIMX TPO(eCciitHUX rpym pizHOTO piBHSA (3

3K4 EKCIIePTAMH IHIIUX Tally3ed 3HaHb/BHJIIB €KOHOMIYHOT TIsITHHOCTI).

3K 5 3/1aTHICTh TEHEPYBATH HOBI 171€1 (KPEaTHUBHICTB).
®daxoBi komnerenTHOCTI (PK)

OK 1 31aTHICTh aHANI3yBaTH MpeAMETHI o0nacTi, popMmyBaTH, KJIACH(IKyBaTH BUMOTH 0
IPOTrPaMHOro 3a0e3Me4eHHs.

DK 2 SHaTHiCT'B po3po0IATH 1 peani3oByBaTH HAayKOBI Ta/abo MpUKIAAHI MPOEKTH Yy cdepi
1HKeHepii IporpaMHOro 3a0e3ne4yeHHsl.

PK 3 31aTHICTh MPOCKTYBATH apxiTeKTypy NPOrpaMHOro: 3a0e3MeueHHs, MOJICITIOBATH
nporecu GyHKIIOHYBaHHS OKPEMHUX MIJICUCTEM 1 MOJLYJIiB.

@K 4 | 3maTHICTP PO3BUBATH 1 Peali30ByBaTH HOBI KOHKYPEHTOCHPOMOXHI i7ei B iHKeHepii
IPOTrPaMHOro 3a0e3Me4eHHs.

@®K 5 | 3matHicTh poO3po0isATH, aHANi3yBaTH Ta 3acTOCOBYBATH crHenudikarii, craHaapTu,
npaBuJja 1 peKoMeHaamii B cdepi iHKeHepil NporpaMHOro 3a0e3nedeHHsl.

OK 6 | 3paTHicTh epeKTHUBHO KepyBaTu (piHAHCOBMMH, JIFOJCHKHUMH, TEXHIYHUMH Ta 1HITUMU
POSKTHUMU pecypcaMu y chepi iHKeHepii mporpaMHoro 3a0e3meueHHsl.

OK 7 | 3maTHICTh KPUTHUHO OCMHUCIIOBATH MPOOJIEMHU Y rairy3i iHpopMaIiiiHuX TeXHOJOTiH Ta
Ha MEXI rairy3eil 3HaHb, iIHTErpYBaTH BiIIOBITHI 3HAHHS Ta pO3B’sI3yBaTH CKJIAIHI 3a1a4i
y IIMPOKUX 200 MYJIBTUAUCIUILTIHAPHUX KOHTEKCTaX.

OK 8 | 3maTHICTH pO3POOIATH 1 KOOPAMHYBATH IPOIIECH, €TAlH Ta iTepallii )KUTTEBOTO ITUKITY
IPOTrPaMHOro 3a0e3NeYeHHs Ha OCHOBI 3aCTOCYBaHHS Cy4aCHUX MoJiesiel, METOMIB Ta
TEXHOJIOT1H pO3pOOJICHHS TPOrPAMHOTO 3a0€3IIEYCHHSI.

®K 9 | 3naTHicTh 3a0e3neuyBaTH SIKICTh IPOrpaMHOro 3a0e3meueHHsl.

OK 10 31aTHICT IJIaHYBaTH 1| BUKOHYBAaTH HAYKOBI JOCIHIDKEHHS 3 1H)KEHepii MporpaMHOTO
3a0e3neyeHHsl.

OK 11 3IlaTHiCTB 3aCTOCOBYBATH 1 PO3BUBATH q)YHHaM'eHTaJII)HiMi MDKIUCIUIUTIHAPHI 3HAHHS
JUIsl YCHIIIHOTO PO3B'si3aHHS HAYKOBUX MPOoOJIeM 1HXKEeHepil MPOrpaMHOro 3a0e3neueHHsL.

O®K 12 | 3paTHicTh po3p0oOasSTH NPOTrpaMHi 3aCTOCYHKHU IHTEPHETY peyell Ta CEHCOPHUX MEPEXK.

DK 13 3naTHiCTL MPOEKTYBATH Ta PO3pOOIIATH MPOTpaMHI CUCTEMH 3 BUKOPHUCTAaHHSIM METOJIB
1HTCJICKTYAJIbHOI'O aHAI13y JdHUX.

DK 14 31aTHICTh _TIPOSKTYBATH Ta PO3pOOIISITH PO3MOJIJIEH] MPOTPaMHI CUCTEMH Ha OCHOBI Cy4acHOL
METOJIOJION T iFKEHEepii IPOrpamMHOro 3a0e3MeUeHHI.

DK 15 31aTHICT peai30ByBaTH 3aCTOCYHKHU 3 BUKOPUCTaHHSAM KOHIIETILIH 1H)XeHepii JaHuX Ta
3HaHb.

@K 16 | 3maTHICTh NPOEKTYBATH Ta PO3POOJIATH MPOrpamMHe 3a0e3MnedeHHs 1715l pOOOTH B XMapi.

DK 17 31aTHICTh po3po6nsm/1 Ta MPOEKTYBAaTH INporpamHe 3abe3neueHHs s podotu B I'pin-
CepEeJIOBHIII.

®K 18 | 31aTHicTh MOJCIIOBATH EHEPTETHYHI TPOIICCH 1 CUCTEMH

7/ — IlporpamHi pe3y/ibTaTH HABYAHHS

IIPH 1 | 3natu i 3acTocoBYBaTH cydacHi mpodeciiiHi cTaHAapTH 1 iHIII HOPMATUBHO- MPaBOBI
JIOKYMEHTH 3 1HXKeHepii MporpaMHOro 3a0e3neueHHs

IIPH 2 | OnintoBat 1 BUOMpaTu e€(PEeKTHBHI METOAM 1 MOJENl PO3pOOJIEHHS, BIPOBAIKEHHS,
CyNpOBOJy MPOTPAMHOTO 3a0€3TMEYCHHS Ta YIPaBIIHHS BIAMOBIIHUMH TMpOIlECAaMH Ha
BCiX eTanax XUTTE€BOrO LUKIY.

[1PH 3 | byayBatu 1 10CiKYBAaTH Mojienl iHpopMaIifHIX IPOLECiB y MPUKIaHIA 00acTi.

I[IPH 4 | BusBnatu iHdopmaniiiHi moTpedbu 1 kimacudikyBaTu JaHi JUis TNPOEKTYBaHHS
IPOTrPaMHOTO 3a0€3TEUCHHSI.

I[IPH 5 | Po3pobnsat, aHami3yBaTu, OOIPYHTOBYBaTH Ta CHCTEMaTU3yBaTH BHUMOTH [0

MIPOTrPaMHOTO 3a0€3TEUYCHHS.




I[IPH 6 | Po3pobnsaTi 1 OIiHIOBaTH  cTparerii MPOEKTYBAaHHSA MPOrpaMHHUX  3aco0iB;
OOTpyHTOBYBATH, aHAJII3yBaTH 1 OIIHIOBATH BapiaHTH MPOCKTHHUX PIIIEHb 3 TOUYKH 30py
SKOCTI1 KiHIIEBOTO MPOTPAaMHOT0 MPOIYKTY, PECYPCHUX OOMEKEHb Ta IHIIHNX (PaKTOPiB.

I[TPH 7 | AnanizyBaru, OILIHIOBATH 1 3aCTOCOBYBAaTH Ha CUCTEMHOMY PiBHI Cy4YacHI MpOrpaMHi Ta
anmapatHi TiatGopMu IS PO3B’S3aHHS CKJIAMHUX 3a4ad 1HXEHepil MporpamHOro
3a0e3neyeHHsl.

IIPH 8 | Po3pobnst 1 MOAMQIKyBaTH apXiTEKTypy MPOrPaMHOTO 3a0e3MeUeHHs sl peaizamii
BUMOT 3aMOBHUKA.

I[TPH 9 | O6rpynToBaHO BHOWpaTH TapaJdrMd 1 MOBH IIpOTpaMyBaHHS IS PO3POOJICHHS
MIPOrPaMHOTO 3a0€3MEeUYCHHSI; 3aCTOCOBYBATH Ha MPAKTHII CydacHi 3aco0u po3pOOIICHHS
IPOTrPaMHOro 3a0e3Me4eHHs.

ITPH 10 | MoaudikyBati icHyroui Ta pO3pOOJIATH HOBI AJITOPUTMIYHI PILICHHA JETalbHOTO
IPOEKTYBaHHS IPOrPaMHOI0 3a0€31EeUeHHSL.
3abe3neuyBary SKICTh Ha BCIX CTaIisAX KUTTEBOTO IIUKITY IPOTPAMHOTO 3a0€3MECUCHHS, Y

ITPH 11 | ToMy 4ymucii 3 BUKOPUCTAHHSM PEJICBAHTHUX MOJIECJIEH Ta METO/IIB OI[IHIOBaHHS, & TAKOX
3ac00iB aBTOMATH30BAHOTO TECTYBaHHsI i BepHikamii mporpaMHOro 3abe3rneveHHsl.

IPH 12 HpHﬁ.MaTH eQ)eKTHBgi OpFaHiSaHiﬁHO-praBJ‘IiHCL:Ki pIllICHHS] B YyMOBaX HEBU3HAYCHOCTI
Ta 3MiHH BUMOT, IOPiBHIOBATH aJIbTEPHATHBH, OLIHIOBATH PU3UKH.

IPH 13 KOH(bipry.]'SaTI/I mporpamte 3a6§3nequH;I, KEepyBaTH MOro 3MiHAMH Ta PO3POOJICHHSAM
POTPaMHOI IOKYMEHTalii Ha BCIiX eTanax KUTTEBOTO ITHKITY.

I1PH 14 | IlporHo3yBaTu pO3BUTOK IPOTrPAMHHUX CHCTEM Ta IHPOPMaLIMHUX TEXHOJIOTIMH.

PH 15 3MiliCHIOBAaTH PEIHKUHIPUHT IPOTPAMHOTO 3a0e3MeueHHsT BiAMOBITHO IO BHUMOT
3aMOBHHMKA.

IPH 16 [InanyBaTu, opraHi3oByBaTH Ta 3[1MCHIOBATH TECTyBaHHs, BepUQIKallil0 Ta BaiJallilo
IPOrpamMHOTro 3a0e3MEUCHHS.
30uparu, aHaNi3yBaTH, OLIIHIOBATH HEOOX1IHY AJIs PO3B’sI3aHHS HAYKOBUX 1 IPUKIAHUX

[TPH 17 | 3amau iHdopmalito, BUKOPUCTOBYIOUM HAYKOBO-TEXHIUHY JIiTEpaTypy, 0a3u MaHWX Ta
1HIII JDKepea.

IIPH 18 Pospo@vma MaTeMaTHHe 1 mporpamMHe 3a0e3NedyeHHs Ui HayKOBHUX JIOCIIPKEHb B
rajy3i iHkeHepii MporpaMHoOro 3a0e3neyeHHs..

@opMyJIOBaTH, €KCIEPUMEHTAIbHO NEPEBIPATH, OOTPYHTOBYBATH 1 3aCTOCOBYBAaTH Ha

[IPH 19 IPaKTHUILI B MpoLeci pq3p06HeHHH Eporpalt/IHoro 3a6e3neqe§v1{ﬂ IHHOBAIliiHi MeTosH Ta
KOHKYPEHTOCTIPOMOKHI TEXHOJIOTil pO3B’s3aHHS TPOQECciiHUX, HAyKOBO-TEXHIYHUX
3aJa4 y MyJbTHIMCIMIIIIIHAPHUX KOHTEKCTaX.

[InanyBaTu 1 BUKOHYBAaTH HAyKOBl1 JOCHIJKEHHS B cepl 1HXKEeHepii IporpaMHOro

ITPH 20 | 3a0e3meuyeHHs, oOMpaTH METOAMKM Ta IHCTPYMEHTH, aHaJi3yBaTh pe3yJIbTaTH,
0OIPYHTOBYBATH BUCHOBKH.

ITPH 21 | BmiTH po3po0isTH NpOorpaMHi 3aCTOCYHKH IHTEPHETY peueil Ta CEHCOPHUX MEPEeX.

IPH 22 BMiTH NMPOEKTYBATH Ta pO3pO0IIATH TpOrpaMHI CUCTEMHU 3 BUKOPUCTAHHSIM METOJIIB
IHTEJIEKTYaJIbHOT O aHATI3Y JAHUX.

[IPH 23 Bwmitu TPOCKTYBATH Ta PO3pOOIITH PO3MOIUIEHI MPOrpaMHi CHCTEMH Ha OCHOBI Cy4acHOi
METOJIONOT 1 IlKeHepii MPorpamMHOro 3a0e3MeYeHHs!.

ITPH 24 | Po3po0:siTu 3aCTOCYHKH 3 BUKOPUCTAHHSAM KOHLIEMIIIH iHXKeHepii JaHUX Ta 3HaHb.

[TPH 25 | BMmiTu npoeKTyBaTH Ta po3po0JIsiTH MporpaMHe 3a0e3neyeH sl I1sl poOOTH B XMapi.

[IPH 26 3HaTH OCHOBH FpiI[-TeXHOHOITiI\/'I, BMITH p93p06nﬂTH Ta TPOEKTYBaTH IpOrpaMHe
3abe3neyeHHs st poboTH B ['pin-cepenopuii

[TPH 27 | BMiTH MOJIeIOBAaTH €HEPreTUYHI IPOLIECH 1 CUCTEMHU




8 — PecypcHe 3a0e3neueHHsl peaJii3anii nporpamu

Kanpoge 3a0e3neuennst | BignmoBigHo a0 KaapoBUX BHMOT MO0 3a0€3MEYEeHHS MPOBAKCHHS
OCBITHBOI AisTBHOCTI s BimmoBimHoro piBHA BO, 3arBepmkeHHX
[TocTanoBoro Kabinery MinictpiB Ykpainu Bix 30.12.2015 p. Ne 1187 B
YHHHIA peaKiii

MarepianbHo-TexHIYHE | BiamoBigHO 70 TEXHOJOTIYHMX BHMOT IIOJI0 MaTepiaJIbHO-TEXHIYHOTO
3a0e3neueHHs 3a0e3neueHHsl  OCBITHBOI  JISUIBHOCTI  BigmoBigHoro piBHa  BO,
3arBepkeHux [loctanoBoro Kabinery MinictpiB Ykpainu Big 30.12.2015
p. Ne 1187 B unHHIN pemakiii

Indopmartiiine ta BianoBiHO 1O TEXHOJIOTIYHUX BUMOT 1010 HABYAJTEHO-METOAMYHOTO Ta
HaBUYaJIbHO-METOJUYHE | 1HGOpPMAIIITHOTO 3a0e3MeYeHHs OCBITHROT IsITBHOCTI BiATIOBIHOTO PiBHS
3a0e3neueHHs BO, 3arBepmxenux IlocranoBoro KaGinery MinicTpiB YkpaiHu Bifg

30.12.2015 p. Ne 1187 B unnHHIN peaaxiii

9 — AkageMiuHa MOOIJIBHICTD

HamionansHa kpequTHa | MOXKIIMBICTD YKIIQAaHHS YO PO aKaJIeMidHy MOOUIBbHICTb, ITOBIHHE
MOOUIBHICTh JUIIOMYBaHHSI.
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MixHapoaHa KpeTuTHA
MOOIJIbHICTE

VY4acTh CTYIEHTIB B MKHAPOHIHM mporpami akageMiyHux oominiB €C
Erasmus+ (KAl) B pamkax J0TOBOpiB 3 HACTYITHUMH BYy3aMH-
napTHEpaMu:

1.  BinbHIOCHKHI TeXHIUYHUHN yHIBepcuTET iM. ['equminaca (JIutea)

Hamnpsim — Information and Communication technologies

[linmboBa kaTeropis: OakagaBpu, MariCTpu, acripaHTH

2. YmuiBepcureT M. JItokcemMOypr (JItokcemOypr)

Hampsm — Information and communications technology

[{impoBa KaTeropisi: Marictpu 3a HanpssMoMm Science, Technology and
Communication

3. VYuiBepcuret Jlorapunrii — Loria Lab (®panitis)

Harmpsim: Information and Communication technologies

LlinboBa KaTeropis: MaricTpu, aclmipaHTH

4.  HopBe3pkuii yHIBEpCUTET NPUPOJHWYMX 1 TEXHIYHUX HayK
(Hopseris)

Hampsm — Information and Communication technologies

LlimboBa KaTeropis: MaricTpu

5.  VYuiBepcurer Manaru (Icnanis)

Hanpsimu — Informatics, Computer Science

LlinpoBa KaTeropis: MaricTpu, acripaHTH

6.  Ilomitexuiunuii inctutyt M. Tomap (ITopryramis)

Hanpsmu — Information and Communication technologies

L{inpoBa KaTeropisi: MaricTpu, acipaHTH

HaBuaHHs CTY/ICHTIB B paMKaX TPUBAIUX MDKHAPOIHUX TPOCKTIB:

1. Horosip NeDLN-20-DP-01 Big 15.12.2020 3 wamamas [locmyr 3
po3poOku porpamHoro 3abe3neueHHs (3apeectpoBano B KIII im. Irops
Cikopebkoro 3a Ne J1/0201.01/0204.02/55/2020 Bix 23.12.2020 p.).

2. JloroBip Ha BUKOHAHHS HAyKOBO-IOCTIAHOI poOOTH «JloCiTKeHHS
Ta BOPOBA/DKCHHS KIIOYOBUX TEXHOJOTIH MOHITOPHUHTY PO3BHUTKY
MDKHApPOJHOTO CHIBPOOITHUITBA Ta CTBOPEHHS CHCTEM HIiATPUMKH
MPUUHATTA PIIEHh y HAyKOBO-TEXHIUHIN cdepi» (3apeecTpoBaHO B
KIII im. Iropst Cikopebkoro 3a Ne 0305/53-M Bix 27.12.2019 p.)

3. JloroBip Ha BUKOHAHHS HAyKOBO-IOCIIIHOT poboTH «JlocmimkeHHs
CHUCTEMH OIIIHKM pIBHA I1HTepHallOHai3alii HayKOBO-IOCIIIHUX
yctaHoB» (3apeectpoBaHo B KIII im. Iropss Cikopcbkoro 3a Ne
J1/0201.01/0306.01/59/2020 Bix 23.12.2020 p.)
4. JloroBip Ha BHUKOHAHHS HAyKOBO-AOCTIAHOI poOoTH «JlociimKeHHs
IHTENEKTyaJbHUX KOMIT IOTEPHUX MOJeNell Ta aJIrOpUTMIB aHaJi3y
CUTHAJIIB MOpchbKoro cepenoBuiia» (3apeectpoBano B KIII iM. Irops
Cikxopcrkoro 3a Ne /1/0201.01/0204.02/58/2020 Bix 23.12.2020 p.)

HaBuanusg 1HO3eEMHUX
3100yBaviB BUIIO]
OCBITH

HaBuanns iHo3emHux 3100yBauiB BO, ski omnanoByrorh OIl 3a
nporpaMaMu MiKHApOJHOI akaJeMiyHOi MOOUIBHOCTI, HaBUaHHS MOXKE
MPOBOJIUTUCH AHTJIINWCHKOIO a00 YKpPaiHCBKOI MOBOIO, 32 YMOBHU
BOJIOZIIHHS 3100yBaueM MOBOIO HaBYaHHS HA PiBHI HE HIKYEe B2.
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2. IEPEJIIK KOMIIOHEHTIB OCBITHbOI IPOrTPAMH

KoMImoHeHTH OCBITHBOI ITporpamMu (HaB4aJIbHI KiTbKiCTE dopma
Kox v/n JTUCIUILTIHU, KyPCOBI IPOSKTH (pOOOTH), IPAKTHKH, . T1JICYMKOBOT'O
kBautipikaiiina poboTa) KPE/ITIB KOHTPOJIIO
1| 2 | 3 4
1. HOPMATHUBHI ocBiTHi KOMIIOHEHTH
1.1. HlukJj 3arajibHoOi MiATOTOBKHU
3001 IHHOBguiﬁHI/Iﬁ MEHE/DKMEHT Ta 1HTEICKTyaIbHa 45 saik
BiacHICTh B [T
30 02 | Cranwmii iHHOBaIiiHHUIA PO3BUTOK 2 3aJiK
30 03 | ImkeHepHa negarorika 2 3aIIK
30 04 HpaKTI‘/IqHI/‘I.I?I Kypc iHO3eMHOT MOBH I HAYKOBO1 3 sariK
KoMmyHikarii. Yactuna 1
30 05 HpaKTI‘/I‘-IHI/‘I.It/'I Kypc iHO3eMHOI MOBH I HAYKOBO1 15 aaric
KoMmyHikanii. Yactuna 2
30 06 | biznec-anamni3 B IT 4 eK3aMeH
1.2. Huxa npodeciiinoi miAroTroBKu
10 01 Po3pobka 3acTocyHKiB IHTepﬂqu peueii Ta 4 CK3AMEH
CEHCOPHUX MEPEX B EHEPreTHIli
10 02 Po3pobka 3acTocyHKiB IHTequTy peueii Ta 1 sallik
ceHcopHHUX Mepek B eHepreTuili. Kypcosa podota
I10 03 | InTenexTyalbHUN aHAJI3 NAaHUX JJIS 33/1a4 CHEPreTUKH 6 €K3aMEeH
I10 04 | ImkeHepist TaHUX Ta 3HAHb 5 3aIIK
I10 05 | Xmapsi ta ['pig-texnosnorii 6 eK3aMeH
I10 06 | MeTooorist iH)KEHEpii MPOrpaMHOTO 3a0e3MeYCHHS 4 3aITiK
0 07 MeTOHOH?FiH 1HXeHepii mporpamMHOro 3a0e3nevyeHHs 15 saik
KypcoBuii mpoeKT.
I10 08 | MojientoBaHHS €HEPreTUYHUX MPOLIECIB 1 CUCTEM 7 €K3aMEH
Jocaignuubkuii (HAyKOBHI1) KOMIIOHEHT
HaykoBo-gocimijiHa poGoTa 3a TEMOIO MaricTepchbKoi
ITO 09.1 | mucepramii. Yactuna 1. OCHOBH HAyKOBHUX 2 3aITIK
JOCTIIKEHb
HaykoBo-gocimijiHa poGoTa 3a TEMOIO MaricTepchbKoi
I10 09.2 | mucepranii. YactuHa 2. HaykoBo-mociigHa podoTa 3a 2 3aJTiK
TEMOIO MaricTepchKOi ucepTaii
HaykoBo-gocmnigna po6oTa 3a TEMOIO MaricTepchbKkol
I10 09.3 | nuceprauii. Yactuna 3. HaykoBo-mociigHa po6oTa 3a 7,5 3aJiK
TEMOIO0 MariCTepChKOi IucepTari
I10 10 | HaykoBo-gocmiHa MpaKkTUKa 10 3aIK
[10 11 | BukoHaHHsI MaricTepchbKoi aucepTarii 16 3aXHCT
2. BUBIPKOBI ocBiTHI KOMIIOHEHTH
2.1. Huxa npodgeciitnoi miarorosku (BudipkoBi 0CBiTHI KOMIIOHEHTH 3
dakyabrercbkoro/kadgeapaianuoro Karasoris)
I1B1 OcsiTtHiii komnoHeHt 1 ®-Karanory 4 3aJiK
I1B2 OcsgitHiit komnoHeHT 2 ®-Katanory 4 3aJIiK
I1B3 OcsiTHiii komnoHeHt 3 ®-Karanory 5 €K3aMEH
[1B4 OcsgitHiit komnoHneHT 4 ®-Katanory 5 €K3aMeH
I1B5 OcsgitHiit komnoHneHt 5 ®@-Karanory 5 €K3aMeH
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1 2 3 4
I1B6 OcgiTHilt KoMIOHEHT 6 D-Karanory 5 eK3aMeH
11B7 OcgitHilt komoHeHT 7 D-Karanory 4 3aJTiK

3aranbHUN 00CT MUKJY 3arajibHOI MiATOTOBKH. 17
3aranpHUA 00CAT NHKJIY NpodeciiHOl MiAroTOBKY: 71
3arajapbHui 00CSIT HOPMATHBHUX (000B’I3KOBHX) KOMIIOHEHTIB! 88
3araibHuUi 00CAT BUOIPKOBHX KOMIIOHEHTIB! 32
3aranbpHuii 00CAT OCBITHIX KOMIIOHEHTIB, 110 3a0€3Me4yI0Th 53
3100y TTs KoMrneTeHTHocTel Bu3HaueHnx CBO:
3ATAJIBHAM OBCAT OCBITHBOI TIPOI'PAMH 120
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3. CTPYKTYPHO-JIOTTYHA CXEMA OCBITHbOI IPOTPAMU

1 cemecTtp

2 cemecTp

3 cemectp

4 cemectp

IHHOBaLiiAHKIA
MEHEeAXMEHT
Ta
iHTeNneKTyano
Ha BNaCHICTb
BIT

Cranuid
iHHOBALAHMIA
PO3BUTOK

IHXeHepHa
neparorika

Haykosa
poboTa 3a
Temoto
maricrepcb
Koi
AuvcepTauii

MpakTnyHK
7 Kypc
iHO3eMHoI
MOBK AnA
HayKoBoOi
KOMYHiKaLii

Po3potea IHTeNEeKTYaNbHUA
3aCTOCYHKiB i i -
repwery pedeATa aHania paHuX gnA IHeHepina gaHux XmapHi Ta GEID
CEHCOPHMX MEpeN B 3303 eHepreTUKH Ta 3HaHbL TexHonorii
ewepreThuj
+Kypcosa
pobora
Metogonoria
iHWeHepii
nporpamHoro OK1®- OK2®- OK 3 @- OK 4 ®- OK5 &-
3abesneqeHHnA Karanory Karanory Karanory Karanory Karanory
+Kypcoea
npoexT
MopentoBaHHA
eHepPreTMyHUX BisHec-aHani3 B HOKS“” OK7 ®-
npouecis i IT aranory Karanory
cucTem
Haykoso- BHKOHaHHA
AochigHa maricrepcbKoi
NpaKTuKa AucepTauif
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4, ®OPMA ATECTALII 3/106YBAYIB BUII0i OCBITHU

ArTecrarisi 3100yBaviB BHIIOI OCBITH 3a OCBITHRO-HAayKOBOIO IPOTPaMOI0 CHEUiaJbHOCTI
«IHxeHepis MporpaMHOTO 3a0e3MEUYCHHS 1HTEIICKTYaIbHUX KiOep-(i3uYHUX CUCTEM B €HEPIEeTHIN
OPOBOJIUTHECA Yy (GOpMi 3axXUCTy KBamiikariifHoi poOOTH Ta 3aBEpUIYEThCS BHIAUCIO JOKYMEHTA
BCTAHOBJICHOT'O 3pa3Ka IpO MPHUCYKEHHS HOMY CTYIEHs Maricrpa 3 MPUCBOEHHIM KBamidikariii:
MaricTp 3 iHKeHepii mporpaMHOro 3a0e3nedeHHs 32 OCBITHbO-HAYKOBOIO IMporpamoro «lmxeHepis
MIPOrpaMHOTO 3a0€3MEeUCHHSI IHTEIICKTYIbHUX KiOep-(i3UYHUX CUCTEM B €HEPTETHUIII.

KBamidikamiiina poboTa Mae po3B’A3yBaTH CKIaJHy 3amady abo mpobiemy iHXkeHepil
MIPOrpaMHOTO 3a0€3MeUeHHs 1 mepeadavyaT MPOBEACHHS JOCIIKEHb Ta/a00 3A1MCHEHHS 1HHOBAIIIH.
KBamigikarmiitna po6oTa nepeBipseThCsl Ha TUIATIAT Ta MICA 3aXUCTY PO3MIIIYETHCS B PEO3UTOPIT
HTB VYuiBepcurery 11 BUIBHOTO AocTymny. ONprirogHeHHs KBai(iKalliiHUX poOiT 3 0OMEKEHUM
JOCTYTIOM 3JIICHIOETHCS BIMIOBITHO 10 BUMOT 3aKOHO/1aBCTBA.

ATecTaris 341HCHIOETHCS BIIKPUTO 1 ITyOJIIYHO.
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5. MATPULIA BIAITOBIAHOCTI IPOTPAMHUX
KOMIIETEHTHOCTEY KOMIIOHEHTAM OCBITHbOI IPOTPAMHU

10 08
1 1009

+

10 05
1 1006
10 07

+

30 01
3002
3003
30 04
3005
30 06
11O 01
1O 02
IO 03
11O 04

10 10
tl o1

+
+

3K 1
3K 2
3K3
3K4 |+ ||+ +[+]+
3K5 |+ |+ +
@K 1
DK 2 ++ |+ +|+
@K 3 + |+ |+ +
@K 4
@®K5 |t
DK 6 + + +
OK 7 +
DK 8
@K 9 +
@K 10 +
@K 11 + + +

DK 12 + | +
DK 13 +
DK 14
DK 15 +
DK 16 +
DK 17 +
DK 18 +

+
+

+
+
+

| | ] | | | | | ] ] | |+
| | ] | | | | | ] ] ] |+
| | | ] | || | ] ]+
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6. MATPULA SABE3IIEYEHHA TPOI'PAMHUX PE3YJ/IbTATIB
HABYAHHS{ BIANIOBIAHUMU KOMIIOHEHTAMMU OCBITHBOI
ITPOIr'PAMH

30 01
20 02
3003
30 04
30 05
30 06
10 01
10 02
110 03
10 04
10 05
0 06
10 07
10 08
10 09
IO 10
10 11

TIPH 1
TIPH 2
TIPH 3
TIPH 4
IIPH 5
IIPH 6
IIPH 7 + +
IIPH 8 +
ITIPH 9
TIPH 10
IMPH 11 +
IIPH 12 | + +
ITPH 13 +
IIPH 14 + + +
ITPH 15 +
IIPH 16
IIPH 17 + |+ |+ +| + + | +
TIPH 18 + +
TIPH 19 + + + +
TIPH 20 + | + + | +
TIPH 21 + | +
IIPH 22 +
ITPH 23 +
I1PH 24 +

ITPH 25 +
ITPH 26 +
I1PH 27 +

+
+
+

+

+ |+ [+ |+

[+ |||+ |||+ |+ ]+
[+ |||+

||| |||+




