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[NEPEIMOBA

OcBiTHs iporpamMa po3po0JieHa Ha OCHOB1 TAKMX HOPMATUBHUX JOKYMEHTIB Ta
pEKOMEHIaIl1i:

1.

IIpo Bumy ocBit: 3akoH Ykpainu Nel5556-VII Bix 01.07.2014 p.
URL: http://zakon.rada.gov.ua/laws/show/1556-18

. HamionanbHa pamka kBaniikauiii : 3aTBepaxena [loctanoBoro Kabinery

Minictpi Ykpainu Big 23 nucronaaa 2011 p. Ne 1341
URL: http://zakon.rada.gov.ua/laws/show/1341-2011-%D0%BF.

. Hamionaneuuit xnacudikarop Ykpainu: Knacudikarop mpodeciit K 003:

2010: Haka3 epxcnoxuBctanaapty Ykpainu Big 28.07.2010 p. Ne 327.
URL: http://www.dk003.com.

[Ipo 3aTBepmkeHHS TEpeiiKy rajiy3edl 3HaHb 1 CHEIladbHOCTEH, 3a SKUMU
3MIMCHIOEThCS MIATOTOBKA 3/100yBauiB BuIOi ocBiTH : [loctanoBa KabGiHety
MinictpiB Ykpainu Big 29.04.2015 p. Ne 266 URL: http://zakon.rada.gov.ua
NNaws/show/266-2015-%D0%BF/page.

. MetoauuHi peKkoMEeHJaIlli W00 PO3POOJEHHS CTAaHJIApPTIB BUINOI OCBITH:

Haka3z MinictepctBa ocBity 1 Hayku Big 01.06.2017 p. Ne 600 (y penmaxiii
Haka3y MinictepcTBa ocBiTH 1 Hayku Big 21.12.2017 p. Ne 1648).

JIuct MinictepctBa ocBitH 1 Hayku Bin 28.04.2017 p. Ne1/9-234.

3axapuenko B.M., Jlyrosuii B.I, PamkeBuu KO.M., Tananosa X.B., KpemeHnb
B.I'. (pen..) Po3pobnennst ocsitnix nporpam. K.: JIT «HBL] «IIpioputetn»,
2014. -120 c.
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1. IIpogins

OCBIiTHBOI nporpamu MiArOTOBKH MaricTpis

«EJIeKTpoeHepreTuka, eJIeKTPOTEXHIKA Ta eJIEKTPOMEXaHiKa» 3i cneniajabHoOCTI Ne
141 EJiekTpOoeHepreTuKa, eJIeKTPOTEXHIKA Ta eJIEKTPOMEXaHIKa

1. 3aranbHa indopmanis

IToBHa Ha3Ba 3aKkiIany
BHIIIOI OCBITH Ta
CTPYKTYPHOI'O
nigpo3ainy

/lon0acbka 1ep;kaBHA MALIMHOOYAiBHA aKaaeMis

IToBHa Ha3Ba
kBaJigikanii MoBoI0O

OpHUriHATY

/{pyruii (MaricrepcbKuii) piBeHb
Marictp 3 eJIeKTPOeHepPreTHKH,
eJIeKTPOMeXaHiKkn

\Masters degree(Masters of Science in Engineering abo Masters in
Engineering)

eJIeKTPOTEeXHIiKH TA|

Odiuiiina Ha3zBa
OCBITHBOI IPOrpaMu

EnextpoeHepreTuka, e1eKTpoTEXHIKA Ta €IEKTPOMEXaHIKa

Electric Power Engineering, Electrotechnics and Electromechanics

Tun gurmiomMy Ta

Jluruiom marictpa, onuHnyHui, 90 kpeautie €EKTC, TepMiH HaBUaHHS

00CsIr OCBITHBOI 1,5 poku

nporpamMmu

IuxJ/piBeHb HPK Vkpaiau — 8 piBenb, FQ-EHEA — npyrwii ki, EQFLLL —
7 piBE€Hb

IlepeaymoBu HasiBHicTh aumniuomy 6akaiaBpa

Mosa(n) Vkpaincbka MOBa

BHKJIAIAHHS

TepMin 1ii 0CBITHBOI
nporpamu

BiamoBinHo 10 cepTtudikaTy nmpo akpeauTariio

InTepuer-aapeca
NOCTIHHOT 0
PO3MillleHHSI OITUCY
OCBITHBOI IPOrpaMu

http://www.dgma.donetsk.ua/osvitni-programi.html

2. Mera oCBiTHBOI IporpamMu

Hanmatu teoperndHi 3HAHHS Ta NPAKTHYHI YMIHHS 1 HaBUYKH,
JOCTaTHI IS YCIIITHOTO BHUKOHAHHS TpodeciiHuX 000B’s3KIB 3a
CHeIiaTbHICTIO «Enekrpoenepreruka, CIEKTPOTEXHIKA
CJIEKTPOMEXaHiKa» Ta MArOTYBaTH JO YCHIIIHOTO 3aCBOEHHS
CKJIQJIHIIIMX MPOTpaM JUIsl HAYKOBUX JOCIITHUKIB.

Taj

3. XapakTepuCTHKa OCBITHBOI IPOrpaMu

IIpenmeTHa
rajay3b(rajay3b 3HaHb,

creniaJbHICTD)

EnexrpuuHa IH)XEHepis: eNeKTPOCHEPreTHUKa, €IEeKTPOTEeXHIKa Ta

eJIEKTPOMEXaHIKa

00’exkT(1) BUBUEHHS TA JislJIbHOCTI.

EnexTpoo6ia HaHHAIPOMHUCIOBUX IIAIPUEMCTB, IPOEKTHO-
KOHCTPYKTOPCBKMX ~ Ta HAayKOBHMX OpraHi3allii, HiANPUEMCTB,
Opraizaifiii KUTJIOBO-KOMYHaJbHOIO Ta  CUIBCHKOTO T'OCHOJApCTB;
pi3HOro poay (ipm, areHuii, acomianiii Ta IHIIUX CTPYKTYP, TpOodib
AKX, a00 OKpeMi HampsSIMKH MiSUIBHOCTI SKHX BiIMOBIZAIOTh
oJiepKaHii crerianizaiii.
Ili1i HaBuyaHHs.

3a0e3neunTH Ha OCHOBI CTYIEHs OakaiaBpa MiArOTOBKY HAYKOBUX 1
HayKOBO-TI€JIaroTiYHUXKAIPiBYC(epieeKTPOCHEPTreTHKH,

CHCKTpOTCXHiKI/I Ta CJICKTPOMCXB.HiKI/I HIIIXOM 3):[06}/TT5{ HUMH




KOMIETEHTHOCTEeH, JOCTAaTHIX [UIi MPOBA/PKEHHS OpraHizamiiHoi
NMISUTBHOCTI, BUKOHAHHS THUIOBHX HAYKOBUX JOCITIKECHb, PE3yabTaTH
SIKMX MalOTh HAyKOBY HOBH3HY, TEOPETUYHE Ta MPAKTHYHE 3HAUCHHS, a
TaKoXX IX MIATPUMKY B XOJi MiATOTOBKH Ta 3aXUCTy KBali(ikariiHOI
poOoTH MaricTpa.
Teopemuunuii 3micm npedmemnoi obaacmi.
TeopeTndyHi OCHOBHM ENEKTPOTEXHIKH, ONTHMAIBLHOTO YIPABIIHHS Ta
enekTponpuBoy. IH(popmamiliHi TEXHOJIOTIl, TEeXHI4HI 3acodu i
MaTeMaTH4HI METOJIH, 10 BHKOPHCTOBYIOTHCS IPU IMPOEKTYBaHHI Ta
MOJICTIIOBAHHI €JIEKTPOMEXAaHIYHUX CHUCTeM. JSIKicTh Ta HaJIfiHICT
TeXHIYHUX CHCTeM Yy MammuHoOynyBaHHI. OCHOBHI TNPHHIWINN 1
METOJI0JIOT1i 0OpOOKH pe3yabTaTiB EKCIICPUMEHTY.
Memoou, memoouku ma mexHonoeii:

1 BUKOPHCTAHHS JIEKI[IMHUX KYpCIB, CEMIHAPIB Ta KOHCYJIbTAIIH 13
3aIIAHOBAHUX JUCIUILIIH;

2 camocTiiHa pobota 3 kepenamu iHpopmanii y Oi0mioTeni
aKazieMii Ta y HayKoBUX 0i0iioTekax YKpaiHu;

3 BUKOPHCTAHHS €JIEKTPOHHUX PeCypciB Mepexi IHTepHeT;

4 TICHE CHIBPOOITHULTBO 3 MariCTpaHTaMd Ta 31 CBOIMH
HayKOBUMU KEPIBHUKAMU;

S IHAUBITyaIbHI KOHCYynbTamii Bukiamadie JJIMA Ta iHmux

NpoQUIbHUX BUIIUX HAaBYAJIBbHUX 3aKJIa/iB, JTOKTOPAHTIB, acIIpaHTIB Ta
TeXHIYHUX TPALiBHUKIB, aKTHMBHAa po0OOTa MariCTpaHTiB Yy CKJIaji
MPOEKTHUX  KOMaHJ  MNpU  BUKOHAHHI  Jep>KOIOKETHUX  Ta
FOCIJOTOBIPHUX TE€M, Yy4yacTb Yy po3poOli 3BITHUX MaTepiaiis,
[peECTpaIifHMX Ta OOJIKOBUX JOKYMEHTIB, O(OPMIICHHI TMATEHTIB Ta
ABTOPCHKHX CBIJIOITB.

Chneniaaizamii

141.1 CnemianizoBaHi KOMII FOTEPHI €IEKTPOMEXaHIYH1 CHCTEMH.
141.2 KoMmIr'toTepHi CHCTEMH aBTOMATH3AIlll €JIEKTPOMEXaHIYHHX
KOMIIJICKCIB.

OpienTanis 0CBiTHBOI
nporpaMmu

OcBiTHBRO-TIpOdECiiiHa

OcHoBHUI QoKyC
OCBITHBOI

nporpamMm Ta
cremiaJaizamii

CrnemiagpHa OocCBiTa Ta mpodeciifHa MiArOTOBKAa B CIELIaIbHOCTI

«EnekTpoeHepreTuka, eIeKTPOTeXHIiKa Ta EIEKTPOMEXaHiKa» 3
MOXJIMBICTIO HAOYTTs HEOOXITHUX JOCTIIHUIIBKAX HABUKIB IS
HAyKOBOI Kap’ €pH.

Knwuoei cnosa: enexTpoeHEpPreTUYHi, EIEeKTPOTEXHIUHI Ta
€JIEKTPOMEXAHIYH1 CUCTEMH, KOMIUIEKCH, IPUCTPOI Ta YCTaTKYBaHHS,
CUCTEMH KepyBaHHS, aBTOMAaTU30BaH1 CUCTEMHU KepyBaHHSI.

Ocob0anBocti
NporpaMu

OcgitHRO-HayKOBa nporpama (120 kpenuTiB) BKIFOYAa€ HaBYAIbHI
JUCIUILIIHK ~ OCBITHBO-TIpOQeCiiiHOT MporpaMd Ta J0JATKOBI
IACHUILTIHE, SK1 HOTJIMONIOIOTH MOCTIIHMIIBKI KOMIIETEHTHOCTI Ta
3HaHHS CIeliaJbHUX PO3AUIB (yHIaMEHTaJIbHUX Ta MpodeciiiHo-
OPIEHTOBAHMX JUCIUIUTIH 1 THM CaMHM 3a0€3MeuyI0Th MOKIUBICTh
3aCBOEHHS CKJIQIHIIINX IPOTrpaM IJisi HAyKOBHX JOCTITHUKIB. Takum
000B’A3KOBICTh BUKOHAHHS MEPILOTO Ta IPYTOro CEMECTPIiB OCBITHBO-
npodeciiiHo1 MporpamMu Maricrpa.

4. IlpuaaTHicTh BUNYCKHHMKIB 0 MPaleBJIAIITYBAHHS TA MOJAJIbIIOT0 HABYAHHSA




IpunatuHicTs 10
npaueBJamITYBaHHS

IMocaau 3rigno k1acudikaropy npodeciii Ykpainu. Binnosigno 1o
Knacudikaropa npodeciit IK 003:2010 maricTp 31 ciemianbHOCTi 141
"EnexTpoeHepreTuka, eIeKTPOTEXHIKa Ta eleKTpoMexaHika" Mae OyTu
MIATOTOBJICHUH JUTS TAKUX MOCA:

—2143.1 - HaykoBi clliBpOOITHUKH (€IEKTPOTEXHIKA) ;

—2149.1 - HaykoBwii criiBpoOITHUK (Tay3b IHXEHEPHOI CIIpaBy);

— 2149.2 - [mxeHep-10CTiTHUK;

— 2310.2 — Bukiiagau BUIIIOTO HABYAJILHOTO 3aKJIaay.

Micusi mpaueBjgamryBanHas. [locaau y Bigainax Ta JrabopaTopisx
HaYKOBHUX YCTaHOB, MPO(UILHUX Kadeapax YHIBEpCUTETIB, akaaeMil.
BinmoBigHi mocamu (HAyKOBI JOCTKCHHS Ta  YIIPABJIIHHS)
HiPUEMCTB, YCTAHOB Ta OpraHi3aiii.

IMoxaabine HABYAHHSA

MaroTh paBo MPOJIOBKUTH HABYAHHS Ha TPEThOMY (OCBITHBO-
HayYKOBOMY) PiBHI BUIIOi OCBITH

5. BukiaagaHHd Ta OiHIOBAHHSA

Buxkiaganusa ta
HABYAHHSA

3aranbHUM CTWJIH HaBYaHHS — 3aBJaHHA-OpieHTOBaHWM. Jlekiii,

[paKTU4HI1 3aHSTTS, 1a00paTOpHI poOOTH, KYpCOBI pOOOTH Ta MPOEKTH,
caMocTiifHa po0OoTa 3 KOHCYJbTAIlIEI0 BUKIAmadiB. BukoHaHHS

BUITYCKOBOT KBasi(iKaliifHOI poOOTH 3a MNPUIIOAHUN 3aXHUCT B

Nep>KaBHIN eK3aMeHalliiHIi KoMicii.

OuinoBaHHA

[lucbMOBI €K3aMEHH, 3aJIiKH, KypCOBI pOOOTH Ta MPOEKTH,
BUpPOOHWYI TpPaAKTUKH, BUITyCKOBa KBaiidikaiiiiHa poboTa
Marictpa

6. I[IporpamMHi KOMIIETEHTHOCTI

Inrerpaabna
KOMIIETEHTHICTH

3MaTHICTh pO3B’A3yBaTH CKJIAgHI 3adadi 1 mpoOjeMH Yy
E€HEPTeTHIIl, CJICKTPOTEXHIKH Ta EJIEKTPOMEXaHiIll abo y mporeci
HaBYaHHsI, 10 TMepeadavyae MPOBEAEHHS JOCHIKEHb Ta/abo
3MIMCHEHHS 1HHOBAIlIl Ta XapaKTepU3ye€ThCS HEBU3HAYCHICTIO
YMOB 1 BUMOT.

3araJjbHi
komneTeHTHOCTI (3K)

1. 3gaTHICTH 10 AOCTPAKTHOTO MHUCJICHHS, KpUTUYHOTO aHAJII3Y, OI[IHII
Ta CHHTE3y HOBUX Ta CKJIATHUX I7CH.

2. 31aTHICTh BUTBHO CHUIKYBATHCS IHO36MHOIO MOBOIO.

3.31aTHICT, TPOBENEHHS JOCHIPKCHh Ha BIIMOBITHOMY pIBHI,
OIIHIOBATH SIKICH1 MMOKA3HUKH, OYTH KPUTUIHUM, CAMOKPUTHYHUM.
4.BMiHHSI CaMOCTIMHO BHSIBJISITH, CTaBHUTH Ta BHpPIINIyBaTH 3ajadi,
PO3pOOJIATH Ta peali30BYBaTH IPOCKTH, BKIIOYAIOYM BJIACHI
NMOCIIDKEHHS, SKi JIal0Th MOJKIIMBICTh IEPECOCMUCIMTH HasBHE Ta
CTBOPHUTH HOBE IIUTICHE 3HAHHSI.

5.31aTHICTh IHIIIFOBAaHHS I1HHOBAIIIMHUX KOMIUIEKCHHX ITPOCKTIB,
J1IEpCTBO Ta MOBHA aBTOHOMHICTB IiJ] Yac ix peasizariii.

6.31aTHICT, TpUKMATH OOTPYHTOBAHI PINIEHHS 1 JIATH CBIiIOMO Ta
BIJIMOBIIaJIbHO 32 PE3yAbTaTH MPUHHATUX PIllICHb.

7.3AaTHICTh CHOUIKYBAaTHCS 3 MPEICTaBHUKAMHU IHIIUX MpodeciitHuX
IpyI Pi3HOTO PiBHA (3 €KCIEePTaMH 3 IHIIUX Tady3ei 3HaHb 1 BU/IB
TISUTBHOCTI).

8.Bu3HaueHiCTh 1 HAOJIETIMBICTD 1100 MOCTABIEHNX 3aBAaHb 1 B3ITHX
000B’SI3KIB.

9.31aTHICTF CaMOPO3BUBATHUCS 1 CaMOBIOCKOHAIIIOBATUCS MPOTATOM
JKUTTS, BIAIOBIAAILHICTE 32 HABUYAHHS IHIIHX.

10.BonoaiHHs HaBHUYKaMM MIATOTOBKH Ta MPOBEIEHHS HaBYAIBHUX
3aHSITh, OI[IHIOBaHHS 1 KOHTPOJIIO 3HaHb, BMIHb Ta HABHYOK CTY/CHTIB
(meparorivyHa JgisUTbHICTB).




daxoBi
KOMIIETEHTHOCTi
cneniaabHocTi (DK)

1.Bonominuss ~ HaMOUIPII ~ TEpeOBUMH  KOHLENTYaJIbHUMH  Ta
METO/IOJIOTTYHUMU 3HAHHSAMU 31 cremianbHocTi 141
"EnexTpoeHepreTuka, eIeKTPOTEXHIKA Ta eJIeKTpOMexaHika'.

2. BMiHHA CHiIKYBaTHCS B JIQIOTOBOMY PpEXHMiI 3 IIHPOKOIO
HAyKOBOIO CIIUTBHOTOIO Ta FPOMAJICHKICTIO B Traily3i HAyKOBO1
MSUTBHOCTI 32 croemianbHicTio 141 "Enexrpoenepreruka,
SJICKTPOTEXHIKA Ta eJIEKTpoMexaHika"

3. BonoaiHHS TEOPETUYHUM TEPMIHOJIOTIYHUM HAYKOBUM ariapaToM
10710 00’ €KTY JOCIIKEHHS 32 CIEIIaIbHICTIO.

4.BoNOIHHS METOJIOJIOTIEI0 BJIACHOTO HAYKOBOTO  JIOCHI/DKEHHS,
pe3yabTaTH SKOrO MAalOTh HAyKOBY HOBHU3HY, TEOpPETHYHE Ta
NPaKTUYHE 3HAYCHHSI.

5.BosiogiHHs ~ HaBWUYKaMu, 10 HEOOXimHI Ui  TPOBEACHHS
eKCIIEpUMEHTY B HAYKOBHX JOCHIIDKEHHSX 3 BHUKOPHUCTAHHIM
CHeliaTbHOTO JJA00PAaTOPHOTO OOIaIHAHHS Ta MIPUIIAJIB B AaHAITHIHIN
Ta CUHTETUYHIN poOOTI.

6.BononiiHH HaBUYKaMU O€3MEYHOTO BHUKOPHCTAHHS CIIELIAIbHOTO
nabopatopHoro oOjajHaHHA TMpPUd  MOIATOTOBLI 1  TNPOBEACHHI
€KCIIEpUMEHTY, 3a0e3eueHHs] HeOoOX1IHOTO PIBHS OXOpPOHHM IIpali Ta
1HAMBIAYyaIbHOT O€3MEeKH Y pa3l BUHUKHEHHS HEOE3MeUHUX CUTYaLlii.
7.30aTHICTh IUIAaHYBaTH, MPOEKTYBaTH Ta BUKOHYBaTH HAayKOBI
JMOCHIJDKEHHST 31 CcTajii TMOCTAaHOBKM 3amadi 0 KPUTHYHOTO
OIIHIOBaHHS Ta PO3IJISAY Ppe3yJNbTaTiB Ta OTPUMaHUX TaHWX, IO
BKJIIOYA€ BMIHHS BHOpaTH MOTPIOHY TEXHIKY Ta METOJUKY
JTIOCIIKEHb.

8.HaBuukn BuKOpucCTaHHA IHPOPMAIMHUX 1 KOMYHIKAIIHHUX
TEXHOJIOT1 TpH TUIAaHYBaHHI, TPOBEICHHI EKCIEPUMEHTY, 00poOiri
OTPUMaHUX pE3yJIbTaTIB Ta 3 METOI KOMYHIKAIli 3 IIHPOKOIO
HayKOBOIO CIUTPHOTOIO Ta TPOMAJICHKICTIO B rajy3i aBTOMaTH3allli Ta
pUIaa00yTyBaHHS.

9.BononiiHHS HaBUYKaMM MO0 TMOSICHEHHS JaHMX OTPUMaHUX B
pe3ynbTaTi  NPOBEACHHS  J1a0OpaTOPHOTO  EKCHEPUMEHTY  Ta
OB’ SI3yBaHHS 1X 3 BIATIOBIAHOIO TEOPIEIO.

10.31aTHICT MPOAEMOHCTPYBATH CBOi 3HAHHS Ta PO3YMIHHS OCHOBHHX
(hakTiB, KOHIICTIII, TpaBWUJ Ta TEOPid, IMOB’S3aHUX 3 MPEIMETOM
JOCIIIIKEHHS.

11.BonoinHg HaBMKaMHW HaIlMCAaHHs Te3 JOMOBiJeH Ha HAyKOBI Ta
TEeMaTU4HI KOHQEpeHIli Ydh CceMiHapW, MPEACTABICHHS TaKhX
JOCTIKEHb y JIOMOBIISAX; HAMKMCAHHA Ta LIUTYBaHHS HAYKOBUX CTaTel
Ta myOuikaiiii 3 ypaxyBaHHSIM HaykoMeTpuuHux nokasuukiB (JIF ta
1H.).

12.31aTHICTD 10 MPAKTUYHOTO BIIPOBAKEHHSI PE3yJbTaTiB HAYKOBOT 1
IHHOBAIHHOT JiSIIHOCTI, OLIIHIOBATH 1i SKICTb.

7. IlporpamHi pe3yJibTaTH HABYAHHS

[TporpamHi pe3ynbTaTH HABYAHHS: CTYJCHT MOBUHEH MICJIS 3aBEPIICHHS OCBITHBOI MPOrpaMu

ITPH-1

3namu CUCTEMH THTEICKTYaIbHOI BIACHOCTI, BUIW MATEHTHOL
JTOKYMEHTAIlil, OCHOBHI TIOJIOKCHHS TPO JIIEH3yBaHHS 1
nepenadyy TEXHOJOT1H, MDXHAPOJHOTO CHiBPOOITHUIITBA B
rajy3i IHTEJIEKTyaJbHOI BIACHOCTI, aBTOPCHKOTO IpaBa Ta
CYMDKHUX TIpaB, 6Mimu BUKOPUCTOBYBATH HA MPAKTHUI I

3HAaHH.




3namu OCHOBHI MNPUHUMIKA 1 METOJO0JIOT 00poOKU
pe3yJIbTaTiB €KCIIEPUMEHTY 1 6Mimu BUKOPUCTOBYBATH iX Ha
OpaKTULl: OOpOOJATH pe3yJbTaTH EKCHEPUMEHTIB Ta
IHTEPIPETYBATH iX.

ITPH-2

3namu ciocodu 1 METOAM 3aXUCTY JIOACH Bl BpasKarouux
dakTopiB, aBapiil Ta CTUXIMHUX JIMX, BUMOTU TEXHIKH
Oe3MeKn 10 TEXHOJIOTIYHOro oOJiagHaHHS Ta 3aco0iB
aBTOMaTu3allii. Bmimu CTaBUTH BUMOTH O€3MEKU Ta
3a0e3reuyBaTd 3axXUCT JIIOJEH MpHU MPOCKTYBaHHI Ta
eKCIUTyaTalii eJeKTPOTEXHIYHUX Ta eJEeKTPOMEXaHIUHHUX
CUCTEM.

ITPH-3

3uamu ma pozymimu 1HO3EMHY MOBY, Mamu HABUYKU
Ipe/ICTaBJIEHHsI HAYKOBUX PE3YyJIbTATIB B YCHIM Ta MUCHMOBIH
dbopmax, pozymimu HayKoBi Ta podeciiiii TeKCTH, emimu
CIUIKYBaTHUCS B IHIIOMOBHOMY HayKOBOMY 1 podeciiHoMy
CepeIOBUIIII, TPAIIOBATH B MIXKHAPOJIHOMY KOHTEKCTI.

ITPH-4

Bmimu CTaBUTH BUMOTU J0 €(GEKTHUBHOCTI HAyKOBO-
TEXHIYHUX PO3POOOK, BU3HAYATH Ta KBAHTHU(IKYBATH LI
HaYKOBHUXPO3pOOOK, TPOBOAUTHIIILOBUHAHAII3
CJICKTPOTEXHIYHHUX Ta CJICKTPOMEXaHIYHUX CHCTEM.

IIPH-5

3namu ma po3ymimu CTPyKTYypy BHUIIIOT OCBITU B YKpaiHi,
crieniudiky npodeciifHo-meaaroriyHo1 AisUTbHOCTI BUKIJIa1ada
BUIIOT IITKOJH, @Mimu BUKOPUCTOBYBATH 3aKOHOJABYE Ta
HOPMAaTHBHO-IIPaBOBE 3a0€3MeUYCHHS BHUIIO1 OCBITH, CyYacHi
3aco0u 1 TeXHOJIOTIi opraHizamii Ta 311iICHEHHsI OCBITHBOTO
Ipollecy, pPI3HOMAHITHI acCleKTH BUXOBHOI POOOTH 3i
CTyJICHTaMH, IHHOBAIliHI METOIM HaBYaHHSI.

ITPH-6

3namu MaTeMaTU4IH1 MOJCII TMHAMIKH €JICKTPOMEXaHIYHUX
CHCTEM.

Bwmimu, Ha OCHOBI1 pe3y/IbTaTiB MOJICIIIOBAHHS, IPOTHO3YBaTH
TIOBOJIKCHHS €JICKTPOMEXaHIYHUX CHCTEM IPHU MEPEXiTHUX
porecax

ITPH-7

3namu MaTteMaTH4HI OCHOBH TEOpPii ONTHMaTbHOTO
yIPaBIiHHS, Cy4acHI METOAM 1 QJITOPUTMHU TIONIYKY
eKcTpeMyma 0araTo- nmapaMeTpuuHuX GyHKIIIH.

Bwmimu 3niiicHIOBaTH TOIMIYK ONTHUMATbHUX IapamMeTpiB
noOy/I0BH Ta HAJAIITYBAHHS €JIEKTPOMEXaHIYHUX CUCTEM.

ITPH-8

3namu cydacHU MaTEeMaTUYHHUM 1 MPOTrpaMHUMN amapat JJis
MOJICTTIOBAHHS  €JCKTPOTEXHIYHUX 1 EJICKTPOMEXaHIYHUX
CHUCTEM, ICHYIOY1 TEXHIYHI 3aCO0M 1 MaTeMaTHIHI METO/IH,

110 BUKOPHUCTOBYIOTHCS npu MO/ICITIOBaHH]
EIEKTPOMEXaHIYHUX CHUCTEM, 3aco0M 1 TporpaMHe
3a0€3MeUYeHHs] KOMITIOTEPHOTO MOJICIIOBAaHHS, METOI!
CTAaTHUCTUYHOTO aHATi3y Ta YMOBHU iX BUKOPUCTAHHSI.

Bmimu  camocTiiiHO CKJIamaTu MaTeMaTHU4YHl MO/l




€JIEKTPOMEXaHIYHUX CUCTEM Ta 3A1MCHIOBATU TOCTIIKEHHS
iX JMHaMIKM, aHaJII3yBaTH Ta KPUTHUYHO OLIIHIOBAaTH
pe3yJbTaTh; BECTU PO3PAaxXyHKH NapameTpiB MoJeieil Ha
CydacHill 00UHCITIOBAIbHIN TEXHIIIL.

ITPH-9

3namu aceKTH CyMICHOCTI €JIEKTPOMEXaHIUHUX CUCTEM Ta
OCOOHUCTOCT1 €JEKTPOMEXaHIYHUX CHCTEM 3  MPYKHUMHU
3B’ I3KaMH.

Bmimu 311iicHIOBaTH PO3POOKY 3aXO0/11B IO BAOCKOHAJICHHIO
Ta MOJIEpHI3allil JII0YMX EJIEKTPOMEXaHIYHUX CUCTEM 3
ypaxyBaHHSIM IPYKHHX 3B’ A3KiB.

ITPH-10

3namu cy4acHMM cTaH Teopli Ta MpaKkTUKU OYyI0BU
€JIEKTPOMEXaHIYHUX CUCTEM.

Bmimu po3po0IATH Cy4acHi KOMIT FOTEPU30BaH]
€JIEKTPOMEXaHIYH1 KOMIUIEKCH, PO3POOISATH aIrOpUTMHU
YIpaBIiHHSA KOMIT IOTEPHUMH CUCTEMaMH aBTOMATH3aIlil
€JICKTPOMEXaHIYHUX KOMILJICKCIB.

ITPH-11

3namu  TnpuHOMNM — TOOYMOBH  HUDPOBUX CUCTEM|
aBTOMATUYHOTO KepyBaHHs eJIEKTPOIIPUBOIAMHU.
MareMaTHYHUH OIMKC TIPOILECIB Y IUPPOBUX CHUCTEMax
KEepyBaHHS CJICKTPOINPUBOJAAMH Ha ITiJICTAaBI PI3HUIICBUX
PIBHSAHB 1 Z-TIEPETBOPEHHS.

Bwmimu mpoeKkTyBaTH eJIeKTPOTEXHIYHI Ta eJIEeKTPOMEXaH1uH1
CUCTEMH,  pO3pOOIATH aIropuTMiuyHEe  3a0e3MedyeHHs]
ABTOMATU30BaHUX €JIEKTPOMEXaHIYHUX KOMILIEKCIB.

ITPH-12

3Hamu acTeKTH eJIeKTPOMEXaHIYHOI Ta eJIEKTPOMAarHiTHOT
CYMICHOCTI €JIEKTPOMEXaHIUHUX CUCTEM.

Bwmimu po3po0isTu cydacH1 TEXHIYHI 3aCO0M aBTOMaTH3AIll],
pobuTtn BHOIp Cy4acHHUX TEXHIYHHUX 3acO0iB TMpH
IIPOCKTYBaHHI MEPETBOPIOBAYIB.

ITPH-13

3namu G13U4YHI OCHOBU CYYaCHHX HAMiBIPOBIIHHKOBHUX
HAHOTEXHOJIOT11.

Bmimu BincnigkoByBaTH HOBI JOCSATHEHHS B TpodeciiHii
cdepi, 3HAXOUTH HAYKOBI JpKepea, sIKi MAIOTh BIHOIICHHS
10 chepu HAyKOBUX IHTEPECIB MaricTpa.

ITPH-14

3namu 0coOIMBOCTI €IEKTPOYCTATKYBAaHHS  TEXHOJIOTIYHUX|
KOMIIJICKCIB MaIuHOOYIIBHUX Ta MeETaTyprifHuX
HiAITPUEMCTB.

Bmimu MIPOBOJUTH IOCITIDKEHHST  Ta aJTarrTario
ABTOMATU30BaHUX EJIICKTPOMEXaHIYHUX CHUCTEM B TIEBHI
TEXHOJIOTIYHI TIPOIECH BUPOOHUITBA, poOWTH BUOIp
Cy4aCHUX TEXHIYHUX 3aC001B JIJIs1 HAJIArO)KCHHSI, MOHTaXYy
a00 MPOEKTYBAHHS EICKTPOMEXaHIYHUX CHCTEM.

ITPH-15

3namu CXeMOTEXHIUHI acTIeKTH MO0YI0BH MIKPOTIPUBO/IIB,
Opelu3IiHUNA  eNeKTPONPUBO SIK BHKOHABYld Opra
ABTOMATU30BAaHUX TEXHOJIOTIYHIX YCTAHOBOK.




Bmimu npoexTyBaTH Ta TOCHII)KYBAaTU CUCTEMU YIPABIIHHS
CTEXXKHUMHM NPEUU31HHUMU €IEKTPOIPUBOAAMMU.

ITPH-16

3namu CcydacHy MIKPOTIPOIICCOPHY €IEMEHTHY 0a3y CUCTEM
KepyBaHHS.

Bwmimu mpoekTyBaTH, mporpamyBaTH Ta JOCIHIIKYBaTH
Cy4yacHI MIKpPOIIPOLIECOPHI CUCTEMH KEPYBaHHSI.

IPH-17

3namumMaTeMaTUYH1 OCHOBH Ta aJTOPUTMHU ITU(GPOBOTO
KEepyBaHHS €JIEKTPOIPUBOIAMH.

Bwmimu cTBOproBaTM TporpaMHe 3a0€3MeYeHHs IS
KOHTPOJIEPIB €JIEKTPOIIPUBO/IIB.

ITPH-18

3namu cydacHe OOJaJHAHHS EJIIEKTPOMEXaHIYHUX CHUCTEM
aBTOMAaTH3allli.

Bmimu IPOEKTYBAaTH Ta AOCIIAKYBaTH aBTOMAaTH30BaHi
€JIEKTPOMEXaH1YH1 KOMIUIEKCH.

IIPH-19

3namumaTeMaTUIHIOCHOBUAUCKPETHUXCUCTEM
ABTOMATHKH.

Bwmimu po3poOisiTH CydacHI KOMIT IOTE€PU30BaHI CUCTEMU
YOPaBIiHHA  TEXHOJIOT1YHUMU Ta  Opra”izamifHUMH
IpOLIECaMU, pO3pO0IATH QITOPUTMHU  YIPABJIIHHS
CKJIaJITHUMH KOMIT FOTE€PHO-IHTETPOBAHUMHU BHPOOHUIITBAMHU.

ITPH-20

3namu cydacH1 KOMIT FOTEPU30BaH1 CUCTEMH KepyBaHHS.
Bmimu BUKOPHUCTOBYBATH ICHYIOUl HHMQPOBI CUCTEMHU,
pOo3p0o0IIATH HOBI ITU(POB1 CHCTEMU KEPYBaHHS, PO3POOIIATH
QITOPUTMIUHI MPOTpaMu KEPYBAaHHS Ta MaTh HABUYKU
MPAKTUYHOTO MPOrpaMyBaHHs HU(PPOBUX MIKPOKOHTPOJIEPIB,
BUKOPHUCTaHHS IPOrPaMaTOpPiB Ta CEPETOBUII PO3POOKH.

ITPH-21

3namu cydacHi KOMIT FOTEPU30BaH1 CUCTEMH aBTOMAaTHU3AIlI.
Bmimu TBOpuUo BUpIITYBaTH 3aBIaHHS, IIOB’s3aHl 13
CTBOPECHHSIM, BUINIPOOOBYBAaHHSIM Ta JIOCITITHOO
EKCIUTyaTaIlier0 HOBHX aBTOMAaTHU30BaHUX
CJICKTPOMEXaHIYHUX CHCTEM, CKIQJaTh alTOPUTMH Ta
BUKOHYBATH HAJArOJDKCHHS  TNPHUKIAJHOTO IMPOrPaMHOTO
3a0€3MeUeHHsI CHCTEM YIPABIIHHS CKIAAHUMU 00’ €KTaMH,
IporpaMyBaTH TEXHIYHI 3aCO0M CUCTEM YIpaBIIiHHS.

8. PecypcHe 3a0e3neueHHsi peaJizanii nporpamu

Cneuugiuni
XapaKTepUCTHKHA
Ka/JpoBoro 3abde3rne-
YeHHS

Buknananus AMCHMIUIIH HaBYaIbHO-TIpO(eciiHOl mporpamMu
BUKOHYETHCS JIOKTOpaMU HaykK, npodecopamu, KaHAuIaTaMu
HayK, OL[EHTaMHU

Cneungiuni
XapaKTePUCTHKHU
MaTepiajJbHO-TeXHiY-
HOT 0 320e31eYeHH

HaBuanHsi 37iiiCHIOETBCS B ayAuTOpisX, JabopaTopisix Ta
ka0iHeTaX, OCHAIICHUX KOMIT IOTEPHOIO Ta CIeiaIbHOI
TEXHIKOIO, YCTaTKyBaHHSIM, € JOCTyn A0 [HTepHery Ta
610i0TeKkH. € CTa/Ii0H Ta CHOPTUBHI MalJAHUHKH.

Crnenudivni
XapaKTePUCTUKH

HaBuanbHO-MeTOANYHI MaTepialid MiICTUTHCS Ha €IEKTPOHHUX HOCIIX Y

Mepexi IHTepHeT Ha caiiti Akajnemii, Ha XMapHUX CepBepax Ta B




indopmaniiinoro ta
HABYAJIbHO-METOAUY-
HOT0 3a0e31e4YeHHs

KOMI'IOTEPHIA Mepeki BUIIOTO0 HABYAJIBHOTO 3akiaay. Takox y

HaBYaJIbHUMN porLec

BIIPOBA/IKEHO

IMCcTaHIiiiHOTO HaBuaHHsa Moodle.

CJICKTPOHHY CUCTEMY

9 . AkageMiuyHa MOOLJIBHICTH

HauionanbHa
KPeAUTHA MOOUIBHICTH

MoskMBa 3rilHO YKJIAZEHUX Yo PO aKaJeMiyHy MOOUIBHICTD

MikHapoaHA KpeauTHA
MOOLIBHICTH

MoskiHBa 3riTHO YKJIAJICHUX YTOJ1 PO MDKHAPOIHY aKaJIeMIidHy

MOOLUIBHICTD

HaBuanusg iHo3eMHHX
3100yBaviB BHILOL
OCBITH

Oco0nuBuX yMOB HE Niepe0ayaeTbes

2. Ilepesik KOMIIOHEHT OCBITHLO-NIPOdeciiiHOi MporpamMM Ta iX JOriuHa nmocJji0BHiCTh

2.1. Tlepenik kommoHeHT Ol
No . Kumpkicte | .. . Abpesiatyp % )
on | udp HasBa HaBuanbHOI xpemuris | KUIBKICTh | KOMIIETEHTHOCTEH, K1
TUCIUILTIHA CKTC rOJINH bopmye HapyaIbHa
JMCIATIIIIHA
1 Iuka 3arajbHOI MiATOTOBKH
1.1 O00B’s13K0B1 HaBYAIbHI JUCIUAILIIHA
1 [HTENEKTyaIbHA BIACHICTH T4 3,0 90 IK, 3K4, 3K6, CK1, CK3,
ITPH-1 jmMeTonmka i opranizariist CK4
HAYKOBHX JIOCITI/DKCHb
2 | IIPH-2 |Oxopona npaui B ranysi Ta 3,0 90 IK, 3K5, 3K6, CK6, CK7
IMUBUIBHUU 3aXHUCT
1.2 JlucuIIiHu BITBHOTO BHOOPY
Tpaexmopis 1
1 [Ho3eMHa MOBa (3a 6,0 180 IK, 3K2, CK2, CK11, CKI12
ITPH-3 [mpodeciiinum cupsMyBaHHSIM)
Tpaexkmopis 2
1 | IIPH-4 |Ouinka eeKTUBHOCTI 2,0 60 IK, 3K4, CK4, CK10
IMPOCKTHUX PIILICHDb
2 | [IPH-5 [[IpaneBnamTyBaHHs Ta Ai10Ba 2,0 60 IK, 3K5, 3K8, 3K10, CKS5,
Kap’epa CK12
3 | IIPH-6 |[@inocodis i Hayka 2,0 60 IK, 3K1, 3K3, CK4
Bceboro 12,0 360
2 Huka npodeciiiHol miAroToBKH
2.1 O00B’13K0B1 HaBYAIbHI JUCIUAILIIHA
1 [IPH.7 JluHamika Ta J1arHOCTHKA 3 90 IK, 3K4, 3K5, CK1, CK3,
€JI.MEX.CUCTEM CK8
2 MeToau onTuMi3ariii B IK, 3K3, 3K4, 3K1, CK1,
[TPH-8 | emeKTpoMexXaHIYHUX 4 120 CK3, CK5, CK9
cHUCTEMax
3 [IPH.0 MoenroBaHHS ‘ 35 105 IK, 3K4, 3K5, CK1, CK3,
€JIEKTPOIIPUBOI1B CK8
4 |IPH-10| IIpoektyBanus EM 3,0 90 IK, 3K1, 3K3, 3K4, 3K5,




o AbpeBiaTypa
Ne . Kinmpkicte | .. . o
s |udp Hasgpa naBuanbHOI xpemutis | KUIBKICTB | KOMIIETEHTHOCTEH, K1
TUCIUTUTIHU EKTC TOAVH bopmye HaBuaTbHa
JUCLUILIIHA
CHCTEM 3 MPYKHIMHU CK1, CK3, CK7, CK9
3B'I3KaMH
5 Cucremu Ta HOBI 90 IK, 3K1,3K3, 3K4, 3K6,
[TPH-11 | npUHUMIN KEPYBaHHS 3,0 CK1, CK3, CK7
CJICKTPOITPUBOIAMHU
6 CHHTE3 pPeryisTopiB IK, 3K7, 3K8, CK2, CK3,
PH-12 HOKaHI.;HI/IX CUCTEM Ha“ 3.5 105 CK4
OCHOBI CHHEPT€THYHO]
Teopli KepyBaHHs
7 [IpoGnemu IK, 3K1, 3K4, 3K5, CK1,
€JIEKTPOMEXAHIUHOT 1 CK3
€JIeKTPOMArHITHOL
[TPH-13 | CyMICHOCTI B 3,5 105
SJIICKTPOIPHUBOJIAX 3
HaMiBIPOBIAHUKOBUMHU
NIEPETBOPIOBAYAMU
8 ®i3u4yH1 OCHOBH IK, 3K4, 3K5, CK1, CK3,
[IPH-14 | &Y 1aCHIX 3 90  |“KI
HaIBIIPOBITHUKOBUX
HAHOTEXHOJIOT1H
9 EnexTpoycraTkyBaHHSA IK, 3K3, 3K4, 3K6, CK4,
TEXHOJIOTTYHUX CK35, CK10
[PHL1S KOMILJIEKCIB . 3 90
MaIIuHOOYIIBHUX Ta
MeTanypriiHUX
1 ITPUEMCTB
10 |ITPH-16 | MikpomnpuBoau 3 90 IK, 3K5, 3K6, CK8, CK9
Crenianizaiis "Creniani3oBaHi KOMIT IOTEPHI €JIEKTPOMEXaHIuHI CUCTEMHU"
11 lopr-17 MikponporecopHi 3 90 IK, 3K4, 3K5, CK1, CK3,
CUCTEMU KEPYBAHH CK38
12 CrnemianizoBaHi IK, 3K1,3K3, 3K4, 3K6,
[IPH.18 JIUACKPETHI KOMII'FOTEPHI 35 105 CK1, CK3, CK7
CHUCTEMH KepYyBaHHS
€JICKTPOIIPUBOIAMH
13 CyuacHi creriaxizoBaHi IK, 3K1,3K3, 3K4, 3K6,
KOMIT'FOTEPHI CK1, CK3, CK7
[IPHL 19| C7KTPOTPUBOIH TUTIOBHX 3.0 90
aBTOMAaTHU30BaHMX
TEXHOJIOTTYHUX
KOMIILJIEKCIB

Cremianizaris "Komm’ roTepHi cucTeMu aBToMaTH3aIlii €J1eKTPOMEXaHIYHUX
KOMILJIEKCIB"

14

ITPH-20

J[MCKpEeTHI KOMITIOTEepHI
CUCTEMHU aBTOMATH3AI]

3,5

105

IK, 3K1,3K3, 3K4, 3K6,
CK1, CK3, CK7




L AOpesiaTypa
No . Kinpkictn |, .. . P yP . )
on | udp Ha3Ba HaBuanbHOI xpemurie | KUIBKICTB | KOMIIETEHTHOCTEH, K1
TUCIUTLIIHH EKTC TOJVH dbopmye HaBUYaTbHA
JUCLIMILIIHA
CIICKTPOMEXAHIUYHUX
KOMIIICKCIB
15 [[IPH-21| Komir'torepizoBani 3 90 IK, 3K4, 3K5, CK1, CK3,
CUCTEMHU KEPYBaHHS CK8
16 CyyacHi KOMITIOTEpHI IK, 3K1,3K3, 3K4, 3K6,
CHUCTEMH aBTOMAaTH3AIl] CK1, CK3, CK7
[TPH-22 | TUIIOBUX 3,0 90
€JIEKTPOMEXAHIYHUX
KOMILIEKCIB
IIpakTH4HA MiATOTOBKA
17 HaykoBo-gocimiaHa 6 180
MpaKkTHKa
18 [lepenaumiomua 6 180
IpaKTHKa
19 HIJIFOTOBKa ) 1 630
MaricTepchbkoi poboTH
20 3aXHCT MaricTepchKoi 3 90
poboTu
Bceboro 90,0 2700
2.2 CTpyKTypHO-JIOTI4HA CXeMa
O Cemectp 2a Cememctp 26 Cemectp 3
OK1 % OK7 ~| OK9
- o5 OK11

OK12

OK10




3. ®opma arecranii 3100yBaviB BUIIOI OCBITH

ATtecTanis 3100yBadiB Apyroro (MaricTepcbKoro) OCBITHbO-MPOQECIHHOTO PiBHSA
3IACHIOETHCS Y HACTYITHUX (popmax:

1. IloTouHuii Ta NiACYMKOBUN KOHTPOJIb BUKOHAHHS MariCTpaHTOM 3arajibHOi
CKJIaJI0BOi OCBITHBO-IIPO(eCiitHOT mporpamu:

— (opMH TOTOYHOI'O KOHTPOJIIO 3a AUCLMIUIIHAMYA HAaBYAJIBHOTO IUIaHYy Marictpa 3a
cnemianbHicTIO  "EnexTpoeHepreTuka, — €NEKTPOTEXHIKA  Ta  €JEKTpoMEXaHika'
BU3HAYAIOTHCS MPOTPaMaMu BiJIMIOBITHUX TUCIMILIIH;

— (opMoI0 MiICYMKOBOTO KOHTPOJIIO 32 KOKHOIO JUCHHUIUIIHOI € 1cmHUT abo
3aJlK;

2. TloTouyHuii Ta MiACYyMKOBUN KOHTPOJIb BUKOHAHHS Marictpom npodeciiHoi
CKJIaJI0BOI:

— MOTOYHUHN KOHTPOJIb — IOPIYHA aTecTallisd MariCTPiB 3riAHO 3 IHAUBIAYaTbHUM
IUTAHOM, BKJIFOYAIO4M OMyOJIIKOBaH1 HAYKOB1 CTATTi T4 BUCTYIU HA KOH(EPEHIISAX;

— pe3yJbTaTOM HaBYaHHS OCBITHBO-NPOQECIHHOT MporpamMu € HeoOXimHuil Habip
OITyOJIIKOBAHUX MO pe3ysibTaTaM JOCTIKeHb HAYKOBHUX Ipallb, arpoallis pe3yibTaTiB Ha
HAYKOBUX KOH(EpEeHIisIX, HAJICKHUM YUHOM O(OpMIICHHN pyKonmuc KBamidikaiiiHOi
poOOTH Ta MpeACTaBICHHS ii J0 3aXUCTy Yy JAEpX aBHY €K3aMEHallliiHy KOMICIIO IS
OTpUMaHHs piBHS Marictpa B ramy3i 14 "Enexktpuuna imxenepis" 31 crnenianbHocTi 141
"EneKTpoeHepreTuka, elIeKTPOTEXHIKa Ta eJIeKTpoMeXaHika'; MiJICYMKOBUN KOHTPOJb —
nyOiuHuiA 3aXUCT KBaridikamiiaoi podotu y JIEK.

Bumoru o odopmiterHs kBamidikaiiifHoT poO0OTH BU3HAYAIOThCsSI MIHICTEpCTBOM
OCBITH 1 HayKH YKpaiHu.



4. MaTpuus BillIOBiAHOCTI NPOrpaMHUX KOMIIETEHTHOCTEH KOMIIOHEHTaM OCBITHbOI IporpaMu

3K BK BK 3K 3K 3K 3K 3K BK BK @K OK @K [PK @K @K @K @K @K @K @K @K
1 Y 3 4 5 6 U S O 10 1 Y 3 A 5 6 7 8 O 10 11 12

OK1 X X X X

OK2 X X

OK3 X X

OK4 X X X

OK5 X X

OK6

OK7 X

OK8 X

OK9 X X

OK10 X X X X X X

OKIl [X X X

OK12 X X X

Bbl X X X X

BBE2 X X X X X X

BE3 [X X X X X

Bb4 X X X

BB5 X X X X X X X




Bb6

BB7

BB8

BB9

BB10

Bb11

Bb12

Bb13

Bb14




S. MaTpuus 3a6e3ne4eHHsl NPOrpaMHHX Pe3y/IbTaTiB HABYAHHS BilOBIIHMMH KOMIIOHEHTAMH OCBITHLOI IPOrpaMu
[IPH1 [[IPH2 [[IPH3 [IPH4 [IPH [[IPH6 [IPH7 [IPH8 [[IPHY [IPH10 [[IPH11 [[IPH12 [IPH [[IPH14 [IPH [[IPH [[IPH17 [IPHI8 [IPH [IPH [IPH [[IPH22

5 13 15 |16 19 po pi

OK1 L L L + + + L

OK2 + B + + + + +

OK3 L L L i + + +

OK4 HF H H F +

OK5 L O e L

OK6 L Y N S N S N L 1 + +

OK7 LA R N i N L N L + +

OK8 P

OK9 LR I R N N N + + + L A + +

OK10 L A R L L + + + +

OKl11 + F F K F F R + + +

OK12 L R S L R + + +

Bb1 SR R N S [

BB2 + + + +

BB3 N

Bb4 S S S S N S N S + +

BB5 S R N L + + + sl




Bb6

BB7

BB8

BB9

BB10

Bb11

Bb12

Bb13

Bb14
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