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IHNPEAMBYJIA

P03p006.,1€eHO MPOEKTHOIO TPYIOIO:

KepiBHHK NPOEKTHOI rpynu

Oaexciiit HETAIIIKIBCbKHM,

JIOKTOp TEXHIYHUX HAyK, Ipodecop Kadeapy iHmkeHepii mporpaMHOro 3a0e3MeueHHs B eHEPTeTUIL

Ysenun podoUol rpynu:

Baagum HIITYPUK,

KaHAMJAT TEXHIYHUX HAYK, TOLEHT KadeapH iHKeHepii mporpaMHOro 3abe3rnevyeHHs: B eHepreTHIl
Nennc CMAKOBCBKHI,

KaHAMJAT TEXHIYHUX HAYK, TOLEHT Kadeapu iHKeHepii mporpaMHOro 3abe3rneyeHHs: B eHepreTHI
Aptem KOBAJIBYYK,

KaHAMJAT TEXHIYHUX HAYK, TOLEHT Kadeapu iHKeHepii mporpaMHOro 3abe3rnevyeHHs: B eHepreTHIl
€sren 'ABPUJIKO,

JOKTOp TEXHIYHUX HaYK, mpodecop kadeapu imxeHepii mporpaMHOro 3a0e3nedyeHHs B €HepreTUll
Ounexcanap KOBAJID,

JOKTOP TEXHIYHUX HAYK, JOICHT,

B.0. 3aBijyBaya Kadeapu iHxkeHepii mporpaMHOro 3abe3rneueHHs B eHepreTulli

“301.07.2022 p. Bianosiano 10 Haxka3sy Bix 11.11.2021 Ne HY/247/2021 «IIpo HaBYaIbHO-
HAYKOBMH IHCTUTYT aTOMHOI Ta TENJIOBOI €HEPreTHKN»

[TOI'OJIPKEHO:

HaykoBo-meTonnunoro koMiciero KIII im. Iropst Cikopcrkoro 31 cnerianbHocTi 121
«IHXKeHepis mporpaMHOro 3a0e3MeyeHHs»

I'omoBa HMKVY121 IBan JIMYKA
(mpoTokoi Ne Bim « » 2021 p.)

Metonununoto panotro KIII im. Irops Cikopcbkoro

3acTynHUK rojoBu MeToan4Hoi paau Amnaroniit MEJIbBHUYEHKO
(mpotokon Ne  Big«  » 2021 p.)




BPAXOBAHO:

OcsiTHRO-IpO(eciiiHa  mporpama  «IHXKeHepis  TporpaMHOro  3a0e3MeueHHS
IHTEJEKTYaJIbHUX K10ep-(PI3UYHMX CUCTEM B €HEPIeTULD» APYroro (MaricTepCchKoro) piBHs
BUIIIOI OCBITH TPOWIIJIA 30BHIIIHIO ampoOaliifo 1 oTpuMaja BIATYKH Ta pereH3ii Bia
creiikxonaepi: TOB «IT-Iuterparop», Ykpaincekoi @enepauii [naycrpii besneku (Y PIb),
TOB «EITAM CHUCTEM?3», Acomamii "IT Ukraine".

Perien3ii-BiAryku Ta TUCTU MIATPUMKH CTEHKXOJIIEPIB 10AAIOTHCS.

Cranmapt Bumoi ocBiTH 3i cnerianeHocti 121 [H)KeHepiss MporpaMHOro 3abe3neueHHs
JPyToro (MaricTepchKoro) piBHS https://mon.gov.ua/storage/app/media/vishcha-
osvita/zatverdzeni%?20standarty/2020/11/17/121 inzheneriya prohramnoho zabezpechenny
a_mahistr.doc

3miHM 10 HarioHanbHOTO Kiacudikatopa JIK 003:2010 https://mon.gov.ua/ua/npa/pro-
zatverdzhennya-zmini-10-do-nacionalnogo-klasifikatora-dk-0032010

3MiHHU, 10 3aTBepkeHuX JIIMEeH31MHUX yMOB MPOBAIKEHHS OCBITHBOI JISIIBHOCTI BiJ
30 rpymus 2015 p. Ne 1187, Bueceni 3rimno 3  IloctamoBoro KM
https://zakon.rada.gov.ua/laws/show/1187-2015-%D0%BF#Text

3ayBaK€HHST Ta TMPOMO3MIII CTEHKXOJAEpIB 3a pe3yibTaTaMH TPOMAJICHKOTO
00TOBOPECHHS:

* HAYKOBO-TI€IarOT1YHUX MPaLIBHUKIB KadeapHu eIeKTPOHHUX MIPUCTPOIB Ta CUCTEM;

* 3100yBadiB BHINOI OCBITH, SKi HABUAIOTHCS 3a OCBITHIMH MPOTpaMaMH CIEIiaIbHOCTI
121 ImxeHepis mporpaMHOTO 3a0e3MeUeHHS;

* ¢paxiBiiB HaBUabHO-MeToauuHOTO Biainy KIII im. Irops Cikopcrkoro;

e ¢axiBiiB 3 ranmy3i EnxexTpoHika Ta TelekoMyHIKamii (BIATYKH Ta JIMCTH MiATPUMKHU
JIOJAI0THCS ).

OcBiTHIO ITporpaMy 0OTOBOPEHO MICJIsI HAAXOHKEHHS BCiX MOOakaHb 1 MPOTMO3UIIIN Bl
CTYJICHTIB 1 BUIIYCKHUKIB Ta CXBAJCHO Ha PO3IIMPEHOMY 3aciliaHHi Kadeapu IHXKeHepil
pOrpaMHOro 3a0e3neyeHHs B eHepretulli (mpotokos Ne_ Bif 2021 poky).


https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/2020/11/17/121_inzheneriya_prohramnoho_zabezpechennya_mahistr.doc
https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/2020/11/17/121_inzheneriya_prohramnoho_zabezpechennya_mahistr.doc
https://mon.gov.ua/storage/app/media/vishcha-osvita/zatverdzeni%20standarty/2020/11/17/121_inzheneriya_prohramnoho_zabezpechennya_mahistr.doc
https://mon.gov.ua/ua/npa/pro-zatverdzhennya-zmini-10-do-nacionalnogo-klasifikatora-dk-0032010
https://mon.gov.ua/ua/npa/pro-zatverdzhennya-zmini-10-do-nacionalnogo-klasifikatora-dk-0032010
https://zakon.rada.gov.ua/laws/show/1187-2015-%D0%BF#Text
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1. IPO®1/Ib OCBITHbOI IPOTPAMU

3i cnemiasibHOCTI 121 IHKeHepisi mporpaMHoOro 3ade3nedyeHHst

1 — 3aranbHa indopmanis

ITona 3BO ta HamionaneHuii  TexHiuHMMA  yHiBepcuteT  YKpainm  “KuiBcbkuit
IHCTUTYTY/(PaKyJabTET | MONITEXHIYHUN IHCTUTYT iMeHi Iropst CikopchKoro»

y TennoeHepreTHUHMN GaKyIbTET

Cryninb BUIIOL

OCBITH Ta Ha3Ba CrtymniHp — MaricTp

kBayidikanii MmoBoro | Kpamidikaris — maricTp 3 iHXeHepii mporpaMHoro 3ade3rneyeHHs
OpHUTIHATY

[luxn/piBens BO HPK Vkpainu — 7 piBeHb
QF-EHEA — npyruii nuxt
WQF-LLL — 7 piBenb

Odiniiina Ha3Ba [mxenepist mporpaMHOrO 3abe3meueHHs IHTENeKTyalbHUX  Kibep-
OCBITHBOI ITporpaMu | (i3MYHUX CUCTEM i BEO-TEXHOJIOTIH

Tun numiomy Ta Jlumuiom marictpa, onuHuYHUK, 90 KpenuTiB, TepMiH HaB4aHHS | pik, 4
00cCsT OCBITHBOT micsui

porpaMu

HasiBHICTB MiHicTepCcTBO OCBITH 1 HAYKU YKpaiHu

aKpeauTanii Ceprudikar npo akpeautarniro HJ[ Ne 1192620 Bix 25.09.2017

Hamionanenuii ~ TexHiyHuiél  yHiBepcuTeT  Ykpainu  “KuiBcbkuit
MOJIITEXHIYHUN 1HCTUTYT BIANOBIAHO 10 pIlIeHHS AKpeAUTAIiifHOT
komicii Big 27.06.2013 mporokon Ne 105 (makaz MOH VYkpainu Bifg
01.07.2013 No2494.

Tepwmin nii ceprudikara go 01.07.2023

IlepenymoBH HasiBHiCTh cTyneHs OakaiaBpa

MoBa(u) Buknafanusa | YKpaiHcbka

TepMiH i1 OCBITHBOI .
Jlo HacTyInHOI aKpeauTanii

porpaMu
[HTepHeT-ampeca Onputroanenns Ha caiitax (http://osvita.kpi.ua, http://tef.kpi.ua,
HOCTIHHOTO http://ipze.kpi.ua)

PO3MIIICHHS

OCBITHBOI ITPOrpamu

2 — MeTa ocBiTHBOI MpOrpamMu

[TinroroBka (axiBls, 34aTHOrO BHUPILNIYBaTH CKJIaJHI 3ada4dl 1 mOpobieMu B ramysi
1H(pOopMaLIHHUX TEXHOJIOTIH Ta 3/11MCHIOBATH 1HHOBALIIHY podeciiHy NisIbHICTh

Meta  OCBITHBOI ~ HporpaMd  HOJSArae y  MIATOTOBLI  BHCOKOKBaJIi(hiKOBaHMX
KOHKYPEHTOCIIPOMOKHUX (axiBLIB y Tramy3i IHXKeHepii MporpaMHOro 3abe3neyeHHs, 3/1aTHUX
BUpIIIYBAaTH CKJIJHI 3a/adi 1 mpoOjeMu, 10 MOB’si3aHi 13 pO3pOOJIEHHSM, CYNPOBOKEHHAM Ta
3a0e3neyeHHsIM  SKOCTI IpOrpaMHOro 3a0e3NedyeHHs, IHHOBAlIWHOI JisibHOCTI Yy  cdepi
IHTENEKTYalbHUX KiOep-(Pi3udyHuX CHCTEM, MOOUIBHMX HPUCTPOIB Ta BeO-TEXHOJOTiH, 30Kpema y
cdepl eHepreTuKH, 1o nepeadadae TICHY B3aEMO/IIIO 3 MPEACTAaBHUKAMH aKaJeMIdHOI Ta HAyKOBO-
TEXHIYHOT 013HECOBOT CIIUILHOT B YMOBAX:

HAYKOBO-TEXHIYHOTO TEXHOJIOTIYHOTO IMPOTPECY Ta CTAIOTO PO3BUTKY CYCHLIBCTBA;
IHTepHaIllOHATI3allii OCBITH;

TpaHchopMallii pUHKY Iparli IUTIXOM B3a€MO/IIT 31 CTEHKXOJIIepaMu;

BceOIYHOTO MpodeciiHOro, IHTEIEKTYaIbHOT0, COLIaTbHOTO Ta TBOPUOTO PO3BUTKY
0COOUCTOCTI B OCBITHBO-HAYKOBOMY CEPEJOBHUIII.



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

3 — XapakTepuCTHKA OCBITHbOI IpOrpamMu

[IpeameTHa ob6nacTh

["ay3p 3HaHb -12 [HboOpMariitHi TeXHOTOTIT
CrieniasibHICTB - 121 [HKeHepist mporpaMHOro 3a0e3neyeHHs

O6'exkmom eusuennss ma npogecitinoi disbHocmi MaricTpa 3 1HXeHepil
MpPOrpaMHOTO 3a0e3MeUeHHs € TMporpamMHe 3a0e3NedyeHHs, MpPOIEcH,
IHCTpYMEHTAJIBHI 3aco0M Ta pecypcu po3poOseHHs, Moaudikarii,
aHamizy, 3a0e3ledeHHs  SIKOCTi,  BIOPOBA/DKCHHS,  TECTyBaHHS,
CYNPOBODKCHHSI ITPOrPaAMHOTO 3a0e3MEeUeHHs 1HTENIeKTYallbHUX KiOep-
¢i3uyHMX cucTeM, MOOUIBHHMX TMPHCTPOIB Ta BEO-TEXHONOTIH 3
BpaxyBaHHSM CIeHU(piKU eHEPTeTUIHOT rary3i.

L[ini nasyanHs — MATOTOBKA (haxiBIliB, 3AaTHUX CTABUTH BUPOOHHMY1 3aBIaHHS
IOJI0 PO3POOKH, 3a0€3MEUEHHS SKOCTI BIIPOBA/KEHHS Ta CYHNPOBOKECHHS
MPOrpaMHUX 3ac00iB, 3HAXOMUTH paIliOHAIbHI METOIM Ta 3aco0M iX
PO3B’SI3KY, BUPINIYBATH HAHOUTBIN CKJIAIHI 3 HUX, 3a0€3Me4yBaTH CTAJHN
posputok IT KoMmaHiii MIOJO SIKOCTI MPOIIECIB Ta Pe3yJIbTaTIB PO3POOKH
MIPOTPAMHOTO 3a0€3MEUCHHSI.

Teopemuunuii  3micm  npeomemrnoi  obracmi: 0a30Bl  MaTeMaTHYHI,
iH(OJIOTIUHI, JIHIBICTUYHI, EKOHOMIYHI KOHLIENTYaJbHI TOJOKEHHS 00
PO3pOOKK; 1 CYNMPOBOMKEHHSI MPOrPAMHOTO 3a0€3MeUeHHs; TEOPEeTHYHI
OCHOBU aHai3y BHMOI, MOJCIIOBAHHS, MPOEKTYBaHHS, KOHCTPYIOBAHHS,
CYMPOBO/UKEHHSI Ta 3a0€3MEUeHHS SKOCTI MPOrPaMHOrO 3a0e3MEeueHHS 3
BpaxyBaHHSM CIIeUU(piKH eHEPTeTUIHOT rary3i.

Memoou, memoouxku ma mexHono2ii: METOJU Ta TEXHOJIOT1T PO3POOIICHHS
MpOrpamMHOTO 3a0e3MeueHHs; 30upanHs, OOpOOJICHHsS Ta iHTepIpeTarii
pe3yNbTaTiB  JAOCHIKEHb 3 1H)XKEHepil MNporpaMHOro 3abe3rneueHHs
IHTEeNEeKTyalbHUX KiOep-(i3nuHUX cucTeM, MOOUIBHUX PUCTPOIB Ta BeO-
TEXHOJIOT1H.

Incmpymenmu  ma 06ra0HanHsA: TPOTPAMHO-ANIAPATHI  IHCTPYMEHTATBHI
3aco0M HAKOMWYEHHs, MOJIENIOBAHHS, JIOKYMEHTYBAaHHS Ta YIPaBIIiHHSA
BUMOTaMH{, KOMIMUISILIT, HAJaropKeHHs! KOy, aHali3y MPOrpaMHOro Koy,
MIITPUMKH TIPOLIECY TECTyBaHHs, Bepudikallii Ta Bajijalii MmporpaMHOro
3a0e31eUYeHHs], MEHEIPKMEHTY TPOEKTIB, TPYIOBOI JUHAMIKU 1 KOMYHIKAIIii 3
BpaxyBaHHSM crielu(iku eHepreTHUHOI raysi.

OpienTariis
OCBITHBOI ITPOrpaMu

OcaiTHRO-TIpOdeEciiiHa

OcHoBHU pokyc
OCBITHBOI ITPOrpamMu

CrneuianpHa ocBiTa Ta mpodeciiHa MIATOTOBKA Yy Taimy3l 1HXKeHepii
MPOrPaMHOTO 3a0€3MEUYeHHsI 1HTENEeKTyaIbHUX KiOep-(i3uuHuX cuctem,
MOOUIBHUX TIPUCTPOIB Ta BEO-TEXHOJOTIN 3 BpaxyBaHHSAM cCHeUH(IKU
€HEepreTUYHO] raysi.

[Iporpama chopsiMmoBaHa Ha (QOpPMYBaHHS TaKMX KOMIIETEHTHOCTEH
3100yBayiB  BHIIOi OCBITH, M0 YMOXJIMBIIOIOTH iX BceOIUHUI
npodeciiHui, 1HTENEeKTyalbHUM, COI[IaJIbHUN Ta TBOPYHMM PO3BUTOK 13
ypaxyBaHHSIM HOBHX peaJliif 1 BUKJIMKIB CbOTOJICHHS.

3n00yBadi BUIOI OCBITH MAalOTh MOMUIMBICTH 300yTH 3HAHHS 3 IHIIUX
rajgys3ei, ONAHyBaTH IHIII  OCBITHI KOMIOHEHTH, (OPMYIOUH
IHAUBIAYaIbHY TPAEKTOPIIO HABUAHHS.

Knrouoei cnosa: iHxKeHepis TPOrpaMHOro 3a0e3MeueHHs, KOMIT IOTEpHI
cuctemMu, 1HGoOpMaliifiHI  TEeXHOJOrii, TMporpaMHe 3a0e3nedyeHHs
pPO3MOAIIEHUX  CHUCTEM,  IHTEJNEKTyallbHI  CHUCT€MH, HpOTrpaMmHe
3a0e3neyeHHs KiOep-(pi3uyHUX cucTeM, MOOUIBHMX MPHUCTPOIB Ta BEO-
TEXHOJIOTiH.




OcobnuBoCTI
porpamu

Mixaucimmutinapaa Ta  OaratompodinbHa migrotroBka (axiBIiB 3
IHKeHepil mporpaMHOro 3abe3medyeHHsT Ha OCHOBI 1HHOBAIIMHO-
JOCITIAHULIBKOI JiSJIBHOCTI.

[Iporpama nependavae TakoX 3aTydeHHsS MPOBIIHUX (axXiBIliB Ta 1HIIUX
CTEUKXOJIIEPiB O OCBITHHOTO MIPOILIECY.

VYyacTh 3100yBaviB BUIIOI OCBITH y JIITHIX IIKOJIaX Ta CTYACHTCHKUX
HayKOBUX T'YPTKaX.

4 — IlpuaaTHicTh BUNYCKHUKIB /10 NPaIeBJAMITYBAHHS TA MOJAAJbIIOT0 HABYAHHS

[IpunatHicts 10

MaricTtpu 3 iHXeHepii mporpaMHOro 3a0e3rneyeHHs MOXKYTh MPAIIOBATH SIK

MpaneBjamTyBadHs | ¢paxiBii 3 pO3pOOKHM MAaTEeMAaTHYHOTO, iH(GOPMAIIHHOTO Ta MPOrPaMHOIO
3a0e3neueHHs iHQOPMAIIHUX CUCTEM, NPOEKTYBaHHsS, PO3pPOOJICHHS Ta
TECTyBaHHS TNPOrpPaMHOr0 3a0e3MeueHHs y Tainy3i i1HdopMariiHux
TEXHOJIOTIH.
3rinno 3 Hamionanpaum  kiacudikaropom mpodeciii JK 003:2010,
BUITYCKHUKH MOXKYTh IPAIIOBATH 32 IPODeCcisMHu:
2132.1 Monoamuii HayKOBHi CIIBPOOITHUK (IIpOrpaMyBaHHS)
2132.1 HaykoBwuii criiBpoOITHUK (TIpOTrpaMyBaHHS)
2132.1 HaykoBuii ciiBpoOITHUK-KOHCYJIBTAHT (IIPOrpaMyBaHHsI)
2132.2 [mxenep-nporpamict
2132.2 IIporpamicrt (6a3a qaHUX)
2132.2 IlporpamMiCT MPUKIATHHHA
2132.2 IIporpamicT CHCTEMHHUIA
[lonanpuie MOXIMBICTD TIPOZOBXKEHHSI OCBITH 3a TPETIM (OCBITHBO-HAYKOBHM)
HaBYaHHS pIBHEM BHUIIOi OCBITH.

5 — BukJjagaHHs TA OLIHIOBAHHSA

Buxkiagagus ta
HaBYaHHA

[Iporpamoro nepenbaueHo CTYIEHTOIICHTPOBAHE HABYAHHS.

®dopMu opranizaliii HaBu4aHHS: JEKIIi1, MPAKTHYHI Ta CEMIHAPCHKI 3aHATTS,
KOMIT IOTEPHI MPAKTUKYMHU 1J1aOOpaTOpH1 pOOOTH; iHIMBIAyalIbHI 3aBIaHHS,
KOHCYJIbTaIlli, CcaMOCTiiHAa poOOTa CTYyAEHTIB, T'ypTKOBa po0oTa, KYpCOBI
pOOOTH; CTymeHTChbKA IHHOBAIlifiHA Ta HAYKOBO-IOCIITHUIBKA JIisUTBHICTS,
30KpeMa BHKOHAHHS KBamiQikaiiiiHoi pobotu (BUKOHAHHS MaricTepchbKoi
JUcepTanii).

TexHonorist 3MilIaHOTO HAaBYaHHS, CTaXXyBaHHS, €KCKYpCii Ta mpakTuka,
10 TIepeJly€e HAMMMCAHHIO MAariCTePChKOI TucepTaIlii.

O1iHOBaHHSA

OniHtoBaHHS 3HaHb CTYJEHTIB 3iHCHIOETECS y BiAmoBigHOCTI A0 [lomoskeHHs
PO CUCTEMY OIIHIOBAaHHS pe3ysbTariB HaBuaHHs cryaeHTiB KIII im. Irops
Cikopcpkoro 3a yciMa BWJAaMHU ayJUTOPHOI Ta [033aayIUTOPHOI poOOTH
(BXimHWH, TOTOYHWH, KaJeHJApHUH, WiJACYMKOBHH KOHTPOIb); MOJIYJIbHI
KOHTPOJIbHI POOOTH, IOMaIIHI KOHTPOJIbHI pOOOTH, TECTYBaHHS, 3aJ1iKH, YCHI Ta
IMMCHbMOBI  €K3aMEHH, 3BITH MNP0 MPOXO/HKCHHS MPAKTHK, BUKOHAHHS
kBasi(ikaiiitHoi po6otu (MaricCTepchbKoi AXCEpTAIlii).

6 — IIporpaMHi KOMIIETEHTHOCTI

[HTerpanpHa
KOMIIETEHTHICTh

3MaTHICT PO3B’A3YBAaTH CKJIQJAHI 3adayl 1 mpoOiieMu 1HXKeHepii
MPOrpaMHOro 3a0e3MeueHHs] 3 BpaxyBaHHSIM CHEUU(IKA MpeIMEeTHOT
00J1aCTi EHEePreTHUYHOI TaTy3i, o nepeadadae MpoBEACHHS JOCITIKEHbD 3
€JIEeMEHTaMHU HayKOBOi HOBH3HHU Ta/abo 3/iiICHEHHs 1HHOBAIliil B yMOBax
HEBHU3HAUEHOCTI BUMOT.

3arajbHi komnereHTHOCTI (3K)

3K'1 31aTHICTh 10 aOCTPAKTHOTO MUCJICHHS, aHAJII3y Ta CHHTE3Y.

3K 2 | 3aaTHICTh CIIJIKYBATUCS 1HO3EMHOIO MOBOIO SIK YCHO, TaK 1 MMCHbMOBO.

3K 3 31aTHICTh TPOBOJIUTH JOCITIPKEHHS Ha BIMIOBITHOMY PiBHI.




3aTHICTD CIUIKYBaTUCS 3 IPEICTABHUKAMHU 1HIIUX NPOQECciHHUX TPyl pi3HOTO PiBHA (3

3K 4 €KCIIepTaMH 1HIIUX Tally3el 3HaHb/BU/IIB €KOHOMIYHO1 AiSTIbHOCTI).
3K'5 | 3narHicTh reHepyBaTH HOBI i/1€i (KpeaTHBHICTB).
®axoBi komnereHTHOCTI (PK)

PK 1 3MaTHICTh aHai3yBaTH MpeaMeTHI o0iacTi, GopMmyBaTH, KiIacHU(piKyBaTH BHUMOTH J0
MIPOrPaMHOTO 3a0€31EUCHHSI.

BK 2 .3,Z[aTHiCT.B pO3pO0JIATH 1 peani3oByBaTH HAyKOBI Ta/ab0 MpUKIAAHI MPOeKTH y chepi
iHKeHepii mporpaMHOro 3a0e3meveHHsl.

PK 3 3/1aTHICTh NPOEKTYBATH apxiTeKTypy NPOTPaMHOro. 3a0e3neyeHHs, MOJEIIOBATH
nporecy (yHKIIIOHYBAaHHS OKPEMHUX ITiJICHCTEM 1 MOJTYJIiB.

PK 4 31aTHICTh PO3BUBATH 1 peaji3oBYBaTH HOBI KOHKYPEHTOCIPOMOXHI i7iel B 1H)KEHepii
MIPOrPaMHOTO 3a0€31EUCHHSI.

PK 5 3,Z[aTHiCTI.> p03p06ﬂﬂTg, aHani3.y.BaTH Ta 3aCTOCOBYBATH cnenuikamii, craHmapTH,
npaBuja i peKoMeHaaii B cdepi imxeHepii mporpaMHOro 3a0e3neyeHHs.

PK 6 31aTHICTh ePEeKTUBHO KepyBaTu .(biHaHCO.BI/IMI/I, JIIOJICBKUMH, TEXHIYHUMHU Ta 1HITUMHU
MIPOEKTHUMH pecypcamu y cdepi iHxKeHepil MporpaMHOro 3a0e3neyeHH .
31aTHICTh KPUTHYHO OCMHUCITIOBATH MPOOJIEMH Y Taly3i iHpOpMaIiifHIX TeXHOJIOT1H Ta

OK 7 | Ha Mexi raixyseil 3HaHb, IHTETPYBATH BIAMOBIIHI 3HAHHA Ta PO3B’I3yBaTH CKJIa/IHI 3aa4l
y IUPOKUX 200 MYJIbTUANCIUILTIHAPHUX KOHTEKCTaX.
3aTHICTh PO3POOIIATH 1 KOOPAUHYBATH MPOIIECH, €TAMU Ta iTepallii KUTTEBOTO LUKITY

®K 8 | mporpamHoOro 3a0€3Me4YeHHsI Ha OCHOBI 3aCTOCYBAaHHS CyYacHHUX MOJIENEH, METOMIB Ta
TEXHOJIOT1M pO3pO0JICHHS MPOTrPAMHOT0 3a0€3MEYCHHS.

®K 9 | 3maTHicTh 3a0€31e9yBaTH SIKICTh IPOrPaMHOTO 3a0e31eUeHHSI.

®K 10 | 3paTHicTh pO3pOOIATH IPOrPaMHi 3aCTOCYHKH IHTEPHETY peueil Ta CCHCOPHUX MEPEK.

DK 11 3naTHiCTL NPOEKTYBATH Ta pPO3pOOISATH MPOrpaMHi CUCTEMHU 3 BUKOPHCTAHHSIM METOIB
IHTCJICKTYAJIbHOI'O aHAJI13y JaHUX.

DK 12 3MaTHICTh TIPOEKTYBATH Ta PO3pOOIATH PO3NOJIUICHI TMPOTpaMHi CUCTEMH Ha OCHOBI Cy4acHOI
METOJIONION T iHXKeHepii IPOrpaMHOro 3a0e3neyeHHs.

@K 13 | 3marHicTs peanizoByBaTH 3aCTOCYHKH 3 BAKOPHCTAHHSIM KOHIICTIIIH IHKEHEepil TaHNX Ta 3HAHb.

O®K 14 | 3paTHiCTh NPOEKTYBATH Ta PO3POOIIATH MPOrpaMHe 3a0e3MeUYeHHs 115l pOOOTH B XMapi.

DK 15 3/1aTHICTh p03p06n5m/1 Ta MPOEKTYBaTH IporpamHe 3abesnedeHHs s podbotu B I'pin-
CEPEIOBHIIII.

7/ —IlporpamHi pe3y/ibTaTH HABYAHHS

IIPH 1 3HatH 1 3aCTOCOBYBATH cy4acHi mpodeciiiHi CTaHAapTH 1 1HIII HOPMAaTHUBHO- MPaBOBI
JOKYMEHTH 3 iH)KeHepii mporpaMHOro 3a0e3rnedyeHHs
OniHtoBaty 1 BUOMpaTH €(EKTUBHI METOIU 1 MOZENl po3poOJEeHHs, BIPOBAJKEHHS,

IIPH 2 | cynpoBoay mporpamMHoOro 3a0e3nedyeHHsl Ta YHpaBIiHHs BiAMOBIJHUMHU NpoLlecaMH Ha
BCIX €Tarax KUTTEBOTO IUKITY.

I1PH 3 | byayBatu i gociipKkyBaTi MoJiedi iH(OpMaIiifHUX MPOLECIB Y MPUKIAHIN 061acTi.

IPH 4 Bussnatu iHpopmauiiiHi morpeOu 1 KinacugikyBaTH JAaHi JUIS  NPOEKTYBaHHS
MIPOTPaMHOTO 3a0€3MEUYCHHS.

IPH 5 Po3pobnsT, anamizyBatu, OOIDYHTOBYBAaTM Ta CHCTEMAaTH3yBaTW BHUMOTH [0
MIPOTPaMHOTO 3a0€3MeUCHHS.
Po3pobnsiTi 1 OWiHIOBaTM  CTpaTerii  NMPOEKTyBaHHA MPOTPaMHUX  3aco0iB;

IIPH 6 | oOrpyHTOBYBaTH, aHa13yBaTH 1 OL[IHIOBATH BapiaHTH MPOEKTHUX PIIIEHb 3 TOUYKHU 30pYy
SKOCT1 KiHIIEBOTO MPOrPaMHOI0 MPOIYKTY, PECYPCHUX 0OMEKEHb Ta IHIIMX (PAKTOPIB.
AHani3yBaTH, OI[IHIOBATH 1 3aCTOCOBYBAaTH Ha CHCTEMHOMY PiBHI CydacHi IpOrpamHi Ta

IIPH 7 | anapatHi miatgopMu JUIs PO3B’SA3aHHS CKJIAQJAHMUX 3a4ad 1H)KEHepii MporpaMHOro
3a0e3neyeHHsl.

IIPH 8 Po3pobnsat 1 MoaM]iKyBaTH apXiTeKTypy MpOrpaMHOro 3a0e3nedeHHs A peanizalii

BUMOT 3aMOBHHKa.




OOrpyHTOBaHO BHOMpATH NapajurMM 1 MOBH NPOTpaMyBaHHA [UIs pO3pOOJICHHS
I[TPH 9 | mporpamHoro 3a0e3nedeHHs; 3aCTOCOBYBAaTH Ha MPAKTHIll Cy4acHi 3ac00M PO3POOICHHS
MIPOrPaMHOTO 3a0€31EUCHHSI.
IPH 10 MopaudikyBaTl ICHYIOUYl Ta pPO3pOOJISATH HOBI aJITOPUTMIYHI PIMICHHS JACTAIBHOTO
MPOEKTYBaHHS MPOTrPaMHOTO 3a0e3eUCHHSL.
3abe3redyBaTH SKICTh Ha BCIX CTAIisIX )KUTTEBOTO IMKITY IIPOIPAMHOTO 3a0€3IIeUeHHS, Y TOMY
ITPH 11 | 4ucii 3 BUKOPUCTaHHSIM PEJICBAHTHUX MOJIENICH Ta METOIB OIIHFOBAHHS, a TAKOXK 3acO0iB
ABTOMATH30BAHOTO TECTYBAHHS 1 BepH(IKaIlii TPOrpaMHOTO 3a0€3IIeUYEHHSI.
IIPH 12 Hpnﬁ}\anH e(beKTI/IBgi OpFaHiSaHifIHO-praBJ‘IiHCB.Ki pIIIICHHSI B YMOBaX HEBH3HAYEHOCTI
Ta 3MiHH BUMOT, IOPIBHIOBATH aJIbTEPHATHBH, OLIIHIOBATH PHU3UKH.
IPH 13 KOH(birypyFaTH mporpamte 3a6<?3nequHﬂ, KepyBaTH WOT0 3MiHaMH Ta PO3pOOJICHHIM
IPOTrpaMHOl TOKyMEHTalii Ha BCIiX eTanax )XHUTTEBOTO IIHKITY.
I1PH 14 | IlporHo3yBaTu pO3BUTOK MPOTrPaMHUX CHCTEM Ta iHPOPMAIIHUX TEXHOJIOT1H.
ITPH 15 | 3xiiicHIOBaTH pEIHXUHIPUHT POTPAMHOTO 3a0€3MeUEeHHS Bi/IMOBIIHO 10 BUMOT 3aMOBHHKA.
IPH 16 [InanyBaTu, opraHi3oByBaTH Ta 3/[IHCHIOBATH TECTYBaHHs, BEpHQIKAIliIO0 Ta BaIiIaIlii0
MIPOrPaMHOTO 3a0€31EUCHHSI.
30uparu, aHaNi3yBaTH, OL[IHIOBATH HEOOX1IHY JUIsl PO3B’sI3aHHS HAYKOBUX 1 IPUKIAIHUX
[TPH 17 | 3amau iHdopmarito, BAKOPUCTOBYIOUH HAyKOBO-TEXHIUHY JITeparypy, 0a3su NaHUX Ta
1HIII JpKepera.
ITPH 18 | BMiTi po3p0o0asiTH IporpaMHi 3aCTOCYHKH IHTEPHETY PeYei Ta CEHCOPHUX MEPEK.
IIPH 19 BMiTI/I NMPOEKTYBATH Ta PO3pOOIIATH MPOTPaMHI CHCTEMH 3 BHKOPHCTAHHSIM METOIB
IHTEJIEKTYaIbHOTO aHAITI3Y JaHHX.
IPH 20 Bwmiti TPOCKTYBATH T2 PO3POOIISITH PO3IMOUICHI MPOrPaMHI CUCTEMH Ha OCHOBI Cy4acHOL
METOJIOJIOTT] IHYKEeHepii MPOrpaMHOro 3a0e3neueHHsl.
[TPH 21 | Po3po0:siTi 3aCTOCYHKH 3 BUKOPUCTAHHAM KOHIICIIIIH iHXEHEepil TaHuX Ta 3HAHb.
I1PH 22 | BMiT IpoeKTyBaTH Ta pO3poOJIATH MporpaMHe 3abe3nedeHHs 111 poOOTH B XMapi.
[IPH 23 3HaTH OCHOBHU rpiII-TGXHOJIOITif/'I, BMITH pgspoGHﬂTH Ta MPOEKTYyBaTH IpPOrpamHe
3abe3neueHHs Juist poboTH B ['pia-cepeoBui.
8 — PecypcHe 3a0e3neueHHs peajizanii mporpamMu
Kanpose BianoBigHO 10 KaapoBUX BUMOT MO0 3a0€3MEUeHHS MPOBAIKEHHS
3a0e3neueHHs OCBITHBOI JISUIBHOCTI Ui BiamoBinHoro piBHA BO, 3aTBepmkeHHX
[TocranoBoro Kabinery MinictpiB Ykpainu Big 30.12.2015 p. Ne 1187 B
YUHHIA pefakiii
MartepianabHo- BiimoBiiHO 10 TEXHOJIOTTYHUX BHUMOT I1I0/I0 MaTepiaibHO-TEXHIYHOIO
TEeXHIUHE 3a0e3MeyeHHs] OCBITHBOI MISNIBHOCTI  BigmoBimHoro piBHa BO,
3a0e3neyeHHs 3atBepmkeHux llocranoBoro Kabinery MiHicTpiB VYkpaiHu BiJ
30.12.2015 p. Ne 1187 B unHHi# pegaxiii
[npopmariiine ta BiamoBiiHO 10 TEXHOJOTIYHUX BUMOT I10J0 HaBYAIbHO-METOJUYHOIO
HaBYaJIbHO- Ta 1HQOpMaLIHHOrO 3a0e3MeUeHHs] OCBITHBOT JISIIBHOCTI BiJIOBITHOTO
METOJNYHE piBHsa BO, 3arBepmkenux [locranoBoro Kabinery MinicTpiB Ykpainu
3a0be3neueHHs BiJ 30.12.2015 p. Ne 1187 B unHHIH penakuii
9 — AkaaeMiuHa MOOLIBLHICTE
HamionansHa MosximBe yKIagaHHs yrof Mpo akaJIeMidHy MOOLTBHICTh
KpeIuTHa
MOOLITBHICTh




MixuapoaHa
KpeauTHa MOOUTBHICTh

VY4acTh CTYJIEHTIB B MIKHApOJIHIHM mporpami akageMiyHux oominis €C
Erasmus+ (KAl) B pamkax [0TOBOpIiB 3 HACTyITHUMH BY3aMH-
napTHepamu:

1.  BinpHIoChKHI TeXHIUHMN yHIBepcuTeT iM. ['enuminaca (JIuta)
Hamnpsim — Information and Communication technologies

[{impoBa Kareropis: 6akajgaBpH, MaricTpy, acCIipaHTH

2. VYuisepcuret M. JItokcemOypr (JIrokcemOypr)

Hanpsm — Information and communications technology

[inpboBa kareropis: Mmarictpu 3a HampsimoM Science, Technology and
Communication

3. VYuiBepcurert Jlorapunrii — Loria Lab (®panris)

Hamnpsm: Information and Communication technologies

L{inpoBa KaTeropis: MaricTpy, acipaHTH

4.  HopBe3bkuil yHIBEpCUTET IMPUPOTHUYMX 1 TeXHIYHMX HayK (Hoperis)
Hamnpsim — Information and Communication technologies

LlimpoBa KaTeropis: MaricTpu

5. VuiBepcurer Manaru (Icnanis)

Hanpsmu — Informatics, Computer Science

LlinboBa KaTeropis: MaricTpu, aclipaHTH

6.  Ilomitexuiynuii inctutyT M. Tomap ([TopTtyramis)

Hamnpsimu — Information and Communication technologies

L{impoBa KaTeropis: MaricTpu, acripaHTu

HaBuaHHS CTy/IEHTIB B paMKax TPUBAINX MIKHAPOHUX MPOCKTIB:

1. Horoip NeDLN-20-DP-01 Bim 15.12.2020 3 napmauus Ilocmyr 3
po3poOku porpamMuoro 3abesnedeHHs (3apeectpoBano B KIII im. Irops
Cikopcrkoro 3a Ne /1/0201.01/0204.02/55/2020 Big 23.12.2020 p.).

2. JloroBip Ha BUKOHAHHS HAYKOBO-TOCIAHOT poOoTH «/lociimKenns Ta
BIIPOBA/DKCHHS  KJIIOYOBHUX  TEXHOJOTIH MOHITOPHUHTY  PO3BUTKY
MDKHApOJHOIO CIIBPOOITHULITBA Ta CTBOPEHHS CHCTEM MIITPUMKHU
NPUKRHATTA pillIeHb Y HAYKOBO-TEXHIYHIH cepi» (3apeectpoBano B KIII
M. Iropst Cikopcbkoro 3a Ne 0305/53-M Bin 27.12.2019 p.)

3. JloroBip Ha BHKOHAaHHS HAYKOBO-AOCHiIHOI pobotu «JlocmimkeHHs
CUCTEMHM OLIHKM pIBHS IHTEpHAI[lOHAJI3alli HayKOBO-IOCIHITHUX
ycraHoB» (3apeectpoBaHo B KIII iM. Irops Cikopcekoro 3a Ne
J1/0201.01/0306.01/59/2020 Bix 23.12.2020 p.)

4. JloroBip Ha BUKOHAHHS HAyKOBO-JOCTIAHOI poOoTH «JlocmimkeHHs
IHTEJNEeKTYaJIbHUX KOMIT IOTEPHUX MOJIENed Ta aJropuTMIB aHalizy
CUTHAJIIB MOpChKOro cepenoBuia» (3apeectpoBaHo B KIII im. Irops
Cikopebkoro 3a Ne J1/0201.01/0204.02/58/2020 Bix 23.12.2020 p.)

HaBuanHs iHO3eMHHX
37100yBaviB BUIIOT
OCBITH

HaBuanns iHo3eMHMX 3100yBaviB BO, ski onanoBytoTs OIl 3a nporpamamu
MDKHApPOJHOI aKaJeMidyHOi MOOLTBHOCTI, HaBUaHHS MOE MPOBOJAUTHCH
aHITIHCHKOI0 a00 YKpaiHCHKOIO MOBOIO, 32 YMOBHU BOJIOAIHHA 3700yBaueM
MOBOIO HaBYaHHs Ha piBHI He HUXkue B2.
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2. IEPEJIIK KOMIIOHEHTIB OCBITHBOI IPOrTPAMH

KoMImoHeHTH OCBITHBOI ITporpamMu (HaB4aJIbHI KidbKicTs dopma
Konw/n | pumcuumuiiau, KypcoBi IpoeKTH (poOOTH), MTPAKTUKH, . iICYMKOBOTO
kBaidikaiiiaa podoTa) KpeaHTIB KOHTPOJTIO
1 2 3 4
1. HOPMATHUBHI ocBiTHi KOMIIOHEHTH
1.1. HlukJy 3arajibHoOi MiATOTOBKHU
3001 IHHOBguiﬁHI/Iﬁ MEHE/DKMEHT Ta 1HTEICKTyaIbHa 45 satix
BIacHICTh B [T
30 02 Cranuii iIHHOBAIIIHUI PO3BUTOK 2 3K
30 03 HpaKTI‘/IqHI/‘I.I?I Kypc iH03eMHOI MOBH IS A1JIOBOT 3 salik
KOMYHIKaIii
1.2. Huka npodgeciiiHoi MiArOTOBKH
o 01 Po3pobxka 3acTocyHkiB IHTepHeTy peueit Ta 4 CK3AMEI
CCHCOPHHUX MEPEX B CHEPreTHIL
Po3pobka 3actocyHkiB IHTepHETY pedei Ta .
10 02 . 1 3aJlIK
CeHCOpHUX Mepex B eHepreruuli. Kypcosa poboTta
I10 03 | [HTeNneKTyasIbHHI aHaITI3 TaHKUX JUIS 3a]]a4 CHEPTeTHKU 6 eK3aMeH
I10 04 | ImxeHepist TaHUX Ta 3HAHD 5 3K
I10 05 | XwmapHi ta ['pig-TexHosorii 6 €K3aMeH
[10 06 | MeToonoris iHKeHepii MPOrpaMHOTo 3a0e3MeYeHHS 4 3aUTIK
10 07 MGTO[IOJIE)Fi?[ 1HKeHepii mporpamMHOTo 3a0e31meYeHHsl. 15 satix
KypcoBuii mpoekt
Jocaignuubkuii (HAyKOBHI1) KOMIIOHEHT
HaykoBa po0OoTa 3a TeMOIO MaricTepchbkoi quceprartii. .
110 08.1 : 2 3aJTiK
Yactuna 1. OcCHOBM HAYKOBHUX JIOCJIIKEHb
HaykoBa po0OoTa 3a TeMOIO MaricTepchbKoi JucepTartii.
I10 08.2 | Yactuna 2. HaykoBo-mociigaa podoTa 3a TEMOO 2 3aITiK
MaricTepchKoi aucepraiii
I10 09 | IIpakTHka 14 3aJiK
I10 10 | BuxkoHaHHS MaricTepchbKoi auceprarii 12 3aXUCT
2. BUBIPKOBI ocBiTHI KOMIIOHEHTH
2.1. Iuka npodgeciiinoi nixrorosku (Budipkosi ocBiTHi KOMIIOHEeHTH 3
daxkyabTercbkoro/kadeapaasuoro Karasoris)
I1B 01 | OcgitHiit koMnoneHT 1 ®-Katanory 4 3aJiK
I1B 02 | OcgitHiit komnoneHT 2 ®-KaTtasory 4 3aJliK
I1B 03 | OcgitHiit koMnoneHT 3 ®-KaTtanory 5 €K3aMeH
I1B 04 | OcsgitHiit komnoneHT 4 ®-KaTtasory B €K3aMeH
I1B 05 | OcgitHiit koMmnoneHT 5 ®-Katanory 5 €K3aMeH
3aranbHAN 00CAT IUKITY 3arajbHOi MiIrOTOBKH: 9,5
3aranpHUIA 00CAT NMKIY NnpodeciiiHOl MiAroTOBKY: 57,5
3aranpHuil 00csAT 000B’I3KOBHX KOMIIOHEHT: 67
3aranbHuii 00CSIT BUOIPKOBUX KOMIIOHEHT: 23
3aranbHuii 00CAT OCBITHIX KOMITOHEHTIB, 10 3a0€31euy0Th 39
3100y TTs KoMneTeHTHocTel Bu3HaueHnx CBO:
3ATAJIBHAM OBCAT OCBITHBOI TIPOI'PAMH 90
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3. CTPYKTYPHO-JIOTTYHA CXEMA OCBITHbBOI IPOTPAMU

o Po3pobka
|HHOBaUiAHKA i
" 3acTocymKis IHmljemaan"" IHMeHepia paHKx XmapHiTa GRID-
MEHeKMEHT |HTepHery pevedi aHani3 AaHux anA T3 3HaHb TexHonori
Ta Ta CEHCOPHMX 33734 eHepreTUKK

1 cemectp iHTeneKTyans
Ha BNacHicTb

BT +§ng:r:a Haykosa MpakTyHK

poborta 3a M KypC
TEMOKO iHO3emHoOI
marictepcb MOBUW Ana
Koi Ainosoi
Metogonoria "
iHeHepii AuvcepTauii KOMYHIKaLjl
Cranui nporpamHore OK1®- OK2 - OK3 &- OK4 - OK5 ®-
2 cemecTtp IHHOBALFHMi 3abesneyeHHa Karanory Tanory Kartanory Karanory Karanory
PO3BUTOK
+Kypcosa
NpoexT
3 cemecTp BUKOHaHHA
MpakTuka »| maricTepcbKol
Amceprauji




4. ®OPMA ATECTALII 3J0YBAYIB BUILLOI OCBITH

Arecranisi  37100yBaviB  BHIINOi OCBITH 3a OCBITHBOIO-NIPO(GECIHHOI ITPOrpamMoro
creniagbHOCTI «lH)KeHepis NporpaMHOro 3a0e3NedYeHHs IHTeNEeKTyalbHUX Kibep-(i3udHux
CHCTEM B €HEPreTHII» MPOBOAUTHCA Y (hopMi 3aXUCTy KBaTi(ikariitHoi poOOTH Ta 3aBepIIyeEThCS
BUJAYCI0 JOKYMEHTa BCTAHOBJICHOTO 3pa3Ka PO NPUCY/DKCHHS WOMY CTYIEHS Marictpa 3
MPUCBOEHHSAM KBasmiikariii: marictp 3 1HXKEHepii mporpamMHoro 3a0e3nedeHHS 3a OCBITHBO-
npodeciiiHoro nporpamoro «lHXeHepiss MporpaMHOro 3a0e3MeyYeHHs IHTEJIeKTyalbHUX Kibep-
(I3UYHUX CUCTEM B €HEPreTHIII».

Kpamigikarmiiitna po6ota Mae po3B’s3yBaTH CKJIAQJHY 3amady abo mpobiieMy iHKeHepii
mporpamMHOro 3abe3rnedyeHHs 1 mepeadavaTd MPOBEIAEHHS JOCTIHKCHb Ta/ab0 3MIMCHEHHS
inHoBaniil. KBamigikauiiiHa poOoTa nepeBipsieThCs Ha MJIariaT Ta Mmiclis 3aXUCTy PO3MIILY€EThCS B
penozutopii HTB YHiBepcureTy 1i1st BUTbHOTO ocTyiry. OnprintoqHeH s KBamiikamiifHux pooit
3 00MEXKEHUM JIOCTYIIOM 3/I1HCHIOETHCS BiIIOBITHO JI0 BUMOT 3aKOHO/IAaBCTBA.

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

10 08
1 1009
10 10

+

10 05
1l 006
1 1007

+

1O 01
1O 02
1O 03
1o 04

3003

30 01
1 3002

3K 1
3K 2
3K 3
3K 4 + |+ |+
3K 5 |+
DK 1
OK 2 +|+|+|+] +
@K 3 +|+ |+ +
OK 4
DK 5 +
DK 6 + +
OK 7
@K 8
®K 9 + +
OK 10 + | +
OK 11 +
OK 12 + | +
OK 13 +
OK 14
OK 15 +

+

+
+| +
+
+

| | | | | | ]| ] ] ]+
| | | | | | ]| ] ] ]+

| | | | | | | ] ]+
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6. MATPULA 3ABE3IIEYEHHA TPOI'PAMHUX PE3YJ/IbTATIB
HABYAHHSA BIANOBIAHUMU KOMIIOHEHTAMHU OCBITHBOI
ITPOI'PAMH

30 01
20 02
30 03
10 01
10 02
110 03
10 04
10 05
10 06
10 07
10 0K
10 09
0 10

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

ITPH 22 +
ITPH 23 +

+
+
+

+

+

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