MIHICTEPCTBO OCBITH I HAYKW YKPAIHHU 1
HALIIOHAJIbHWI TEXHIYHUK YHIBEPCUTET YKPAIHHU
«KuiBeskui nonitexuiunmii inctuTyT iMeHi Irops CikopebKoro»

3ATBEP]DKEHO
Buenorwo pajoro KITI im. Irops Cikopeskoro
Sl Ne 4~ Bin 30 06 2020p.)
MonoBa BueHol paau

Muxaiino [JIBHEHKO

TATIINHU 1 AITAPATH
(ELECTRIC MACHINES AND APPARATUYS)

OCBITHbO-IIPO®ECIHHA ITPOI'PAMA

nepioro (6akajaBpCcbLKOro) piBHs BHIIOT OCBITH

3a cneniaabhicTio 141 EsnekrpoeHeprernka, e1eKTPOTeXHIKa Ta

eTeKTPOMexaHiKka
rajysi 3HaHb 14 EnexTpuyHa iHKeHepis
KBagiikauin 0akajIaBp 3 eJIEKTPOEHEePreTHKH,

€JIEKTPOTEXHIKH TA eJIEKTPOMEXaHIKH

Beeoeno ¢ 0ito nakazom pexkmopa
K11l in. lzops Cikopebkozo

HAKA3 .-’\@';{j;‘_ 2160 «08 OF 2020 p.

Kuie 2020



MPEAMEBVJIA
PO3POBJIEHO npoekTHOI0 rpynnoio :

Kepienux npoexmuoi epynu:
[1Iumanchka AHHa AHATOJIITBHA, JIOLEHT Kapeapn eICKTPOMEXAHIKH, KAHIHAAT TeXHIYHHX
HayK

Ynenu npoexmuoi zpynu:
Peyupkuii Mukona OnekcanpoBid, JIONEHT Kadeapu eaekTpoMexatiku, JIOLUEHT, KaHHiaT
TEXHIYHUX HAYK
Iusincwkuii Ceprii CtaniciaBosuy, TOUEHT KapepH eleKTPOMEXaHiKH, KaHuiar
TEXHIYHUX HaYK.,

3a NiAroTOBKY 31100yBauiB BHIIOT OCBITH 3@ OCBITHBOK NPOTPAMOIO Bi/INOBilae Kadeapa
E.TIEKTPDMEXﬂHiKH

[MOI'O/KEHO:
Haykoso-meroauuna komicist KITI im. Iropa Ci

EHCKT[JOEHGPTETHKEI. eﬂeKT])OTﬂXHiKEI Ta elneK

pehKOTO 31 cretianbHocTi 141
MeXaHiKa

I'ososa HMKY 141 Onexcanp SHAYJIbCbKHIA
(nporokon Ne 3 gin «2&» €5 2

Metoauuna paja KIII is. Irops Cikopebkor:

I'onopa Metojmu4HoT paan 10piit AKUMEHKO

(npotokon Ne//Biz « /5 » 723 2020 poxy)

BPAXOBAHO:

Mooepnizayia oceimnvol npospamMu GUKOHAHG HA RIOCMAG] 3amMeepoNCceHo20  cmanoapiy
euwyol  oceimu  3a  cneyianvricmio 141 «erexmpoenepiemurda,  e1eKmpomexnixa - mna
enexmpomexarixar (Haxaz MOH Ne867 eio 20.06.2019 poky).

Bpaxosani nponosuyii  cmeiikxondepie npu gopmyveanni Ol epaxosano | niomeepoiiceno
dvzosopamu npo cnienpayro  mioe KITT i nacmynnuvu nionpucvemeanu i yemanosav HII
«KBAHT», AT HBO «Kuiecoruit saeo0 asmomamury in. Il Iempogeskozo, JIT «Aumonos,
sKuigcorui mempononimen, AT «Kuigo6renepeoy, HAT «Kuiscokutl erexmposazonopemonmiuil
3a600», T VEK BAT «Byomexanizayisny, Kackao Kuiecokux F'EC i FAEC, CIT «Kuigcoxi TEL Kil
«Kutemennoenepzoy, ITAT «Bewmuwsyiimi cucmesuy, TOB “Jiaoa Ipynn”, I «Hayroso-
mexroaoziunui yenmp «Pedykmopy, TOB Haykoso-eupodrumut yenmp « Bepmuxaivy, Kpevenwyiysra
T'EC.

Bpaxoeani nponosuyii  soeniwiix cmenkxondepie uo 0o 3atesneyenis no2iuoienoso pieis
BUBHEHHA AHANIUCHROT MOGU NPOGeCiiinnzo CnpsSMyGanns ma GUGHEHHA NPUKIAORUX (HIHCEHEPHILX
npoepam comsol multiphysics, mahtcad, archicad ma iH.

Bpaxoeani eumo2u iciyioqux i sameeposcenux emandapmie Vipainu, 6UMozu iooo Radposoco
ma mexnonoeivnoeo sabesnedenns s2iono 3 JMiyenzitmumu yvoeamy, zameepoxcenumu Iocmanosolo
Kabinemy Miniempie Vipainu eio 30.12.2015p. Ne 1187, no6axcanns cmyoenmie, pezyibmanii
002080PEHNA HA 3ACIOannAX Kahedpi erexmpomexanin,

Bpaxosani nponosuyii enympiwinix cmeiikxordepie wo 00 3a0e3nedents  OUCHan il
Kypeamu 3 AKICHUM — KOHMEHmMOM, pPO3MifeHux na  niamgopmi  Oucmanyiiino2o  Hasuanms
«Cikopcokuily  ma  3a0e3nedenns GURIAOGHHA OKpeMux  Oucyuniin  aneliilcekor Mogoio O
BIMYUSHANUX CHIYOCHNIE,
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1. MIPO®LJIb OCBITHHOI IPOT'PAMU

31 ciemiasibHOCTI 141 — «EnexTpoeHepreTrka, eNeKTpOTEXHIKA Ta EICKTPOMEXaHIKay

1 — 3arajabHa iHjopManis

IToBHa Ha3Ba 3BO T1a
IHCTUTYTY/paKyIbTETy

Hamionansuuii TeXHIYHUHT YHIBEpCUTET VYkpaiau
«KuiBcbkuil momiTexHiYHUN 1HCTUTYT iMmeHi Irops Cikopchkoroy,
(baKyJIbTeT eJIEKTPOSHEPTOTEXHIKM Ta aBTOMAaTHKU

CrymniHb BUIIOT OCBITH
Ta Ha3Ba KBamidikamii
MOBOIO OpPHTiHAITY

Cryminp — 6akanasp
Kgamidikarrist — 6akaiaBp 3 eIEKTPOSHEPTETHKH, CIICKTPOTEXHIKH Ta
CIICKTPOMEXaHIKI

OdimiitHa Ha3Ba
OCBITHBOI ITpOTpamMu

EnexTpuyni MammHM 1 arapaTtu

Tun guniaomy ta oocsr
OCBITHBOI IPOrpaMu

Juniom OakanaBpa, onuHUYHUH, 240 KpenuTiB,
TepMiH HaBuaHHs 3 poku 10 MicsiiB

HasiBHicTh akpeaurartii

Ceprudikar HJI Ne 1192558 Bix 25.09.2017 poky, Buganuit MOH
VYkpainu, repmin aii — 10 01.07.2023 poky

[ukn/piBers BO HPK Vxpainu — 7 piBenb, FQ-EHEA — nepmmii nuki,
EQF-LLL — 6 piBeHb
[TepeaymoBu HasiBHICTH MOBHOI 3arajibHOi CEpPEeIHBOI OCBITH

Moga(un) BUKJIaJaHHs

YkpaiHchbKka/aHrniichKa

TepmiH aii OCBITHBOT
poOrpaMu

Jlo HacTymHOT akpeauTarii

InTepner-anpeca
MOCTIHHOTO PO3MIIIICHHS
OCBITHBOI IPOrpaMu

http://em.fea.kpi.ua/
http://osvita.kpi.ua/index.php/op

2 — MeTa oCBITHBOI IpOrpamMu

[TlinroroBka (axiBIs, 3MaTHOTO BUPINIYBATH CKJIAIHI CIEIiali30BaHl Ta MPAKTUYHI 3amadl i

npoOJeMHu Yy  eJIeKTPOSHEPTreTHYHIMH,

€IeKTPOTEXHIYHIA 1 eJeKTPOMEXaHIuHIi Taly3l Ta

3I1HCHIOBATH NPOQeCciiiHy TisSIbHICTh

3 — XapaKTepHCTHKA OCBITHBOI IPOrpamMu

[IpenmerHa o6nacthb

O0’ekTH BUBYEHHS Ta AISNIBHOCTI: — MiJMPHEMCTBA
€JIEKTPOCHEPreTUYHOTO KOMIUIEKCY, €JIEKTPOTEXHIUHI Ta
eJIeKTPOMEXaHIYH1 CITy>kOu oprasizariiii;

— BHPOOHHIITBO, Tiepeaaya, PO3MOIUICHHS Ta MEPETBOPEHHS
€JIeKTPUYHOI eHEePrii Ha eNeKTPUYHUX CTAHIIAX, B €NEKTPHUHUX
MEpeKax Ta CHCTEMax; CJICKTPOTEXHIUHE YCTaTKyBaHHS,
eIeKTpOMEXaHIYHE Ta KOMYyTalliliHE 00NagHaHHS,
€JIEKTPOMEXaHI4HI Ta eJIEKTPOTEXHIYHI KOMIUIEKCH Ta CUCTEMH.
Iline waBuanHs: IlimroroBka daxiBIliB, 31aTHHUX
PO3B’sI3yBaTH CIEIialli3oBaHi 3ajjadi Ta MPaKTHYHI MPOOJIeMHU
€JIEKTPOCHEPTCTUKHU, CJICKTPOTEXHIKK Ta EJIEKTPOMEXaHIKH, IO
nepeabavae 3acTOCYBaHHsS TeOpid i MeTomiB (i3uKku Ta
IH)KCHEPHUX HAYK 1 XapaKTepHU3YEThCS KOMILICKCHICTIO Ta
HEBU3HAYCHICTIO YMOB.

TeopeTnuHuii 3MICT IPEeIMETHOT 00J1aCTi: 0a30B1 MOHATTS
Teopii CJEKTPUYHHUX Ta EICKTPOMATHITHUX KiJI, MOJCITIOBAHHSI,
ONTHUMI3aIlis Ta aHATI3 PEKUMIB POOOTH €JIEKTPUYHUX CTAHIIIH,
MEPEK Ta CUCTEM, EJCKTPUYHHMX MAIIWH, €IEKTPOIPHUBO/IIB,
EJIEKTPOTEXHIYHUX Ta EJICKTPOMEXaHIYHHX CUCTEM 1
KOMIUIEKCIB, 10 BUKOPUCTOBYIOTH TPAAMLINAHI Ta
B1JIHOBJTIOBAJIbHI JKEpesa eHeprii.




MeToau, METOOUKH Ta TEXHOJIOTII: aHAITHYHI METOIU
PO3paxyHKy ENEeKTPUYHHX KiJI, CHCTEM EIEeKTPOIIOCTaYaHHS,
CNeKTPUYHUX MAIlIMH Ta amapariB, CUCTEM KepyBaHHS
CJIIEKTPOCHEPTETUYHUMH  Ta  CIEKTPOMEXaHIYHUMH  CHCTEMaMH,
CIeKTPUYHNX HABAaHTAXKEHb 13 BUKOPUCTAHHSIM
CIIeNIaII30BaHOTO J1TA0OPATOPHOTO O00JIATHAHHSA, TMEPCOHATBHUX
KOMIIT FOTEPIB Ta 1HIIOTO 008 IHAHHS.

[HcTpymenTH Ta 00s1afHaHHS: KOHTPOJIbHO-BUMIPIOBAJIbHI
3aco0u, eEKTPUYHI Ta €JIEKTPOHHI IPUJIa i, MIKDOKOHTPOJIEPH,
KOMIT FOTEPH.

OpienTalris OCBITHBOI
porpaMu

OcsiTHbO-TIpO(deciiiHa

OcHoBHUI hokyc
OCBITHBOT IPOTPAMH Ta
crerianizamii

CrieriasibHa OCBiTa B Tally3i €JIeKTPOCHEPTeTHKH, €IEKTPOTEXHIKU Ta
EIIEKTPOMEXaHIKI

KitrouoBi ciioBa: eeKTpoMeXaHidHi CHCTEMH, aBTOMATH30BaH1
€JIEKTPOIIPUBO/IH, €IEKTPUYHI MAIIIMHY, EJIEKTPUYHI arapaTH,
EJIEKTPOTEXHIYHI PUCTPOT, EITEKTPOTEXHOJIOTIYHI KOMIIEKCH

Ocob6auBocTi Iporpamu

Peani3yerbcs aHTTIHCHEKOI0 MOBOIO 1711 IHO3EMHHX CTYJICHTIB

4 — IlpuaaTHicTh BUNYCKHUKIB /10 MPALEBJIAIITYBAHHS TA MOJAJbIIOT0 HABYAHHSA

[IpunaTHicTs 10O
MpaneBIalTyBaHH

3rigHo 3 knacudikaropom npodeciii IK003:2010 dhaxiBii MOXKYTh
BUKOHYBATH Pi3HI BUIIU TpodecitHuX pooiT
MosxiuBa npodeciiiHa cepTudikaris

ITopanemie HaBYaHHSA

MOXITUBICTh TPOJOBKECHHS HABYAHHS HA JAPYTrOMY
(MaricTepcbKOMy) piBHI BHIIOi OCBITH.

HalyTTst momatkoBux KBami(ikaiiifi B CHCTEMI MiCISIATIIOMHOL
OCBITH, TiABUIICHHS KBaTiiKallii.

5 — BukjiagaHHsg Ta OLMiHIOBAHHSA

Buknaganus ta
HaBYaHHA

3araqbHUI CTHIIb HABYAHHS — CTYI€HTCHKO-OPIEHTOBAHUH.
Buknaganas npoBoauThCA y GopMi: JISKIIii, CEeMiHApH, MPAKTHYHI
3aHSITTS, TA0OPATOPHI 3aHATTS B MAIHX Tpymnax (1o § oci0), camocriiiHa
poboTa 3 MOMIIMBICTIO KOHCYJIBTAIlIN 3 BUKJIaAa4eM, 1HIUBIyaabH1
3aHATTS, KypCOBI MPOEKTH 1 poOOTH, BAKOHAHHS KBaTi(hiKamiiHOL
po0OTH; 3acTOCYBaHHS 1HPOPMAIIIITHO - KOMYHIKAIIITHUX TEXHOJIOT1H
(e-learning, oHnaifH-nekuii , IMCTaHLINRHI KypCH) 32 OKPEMHUMHU
OCBITHIMH KOMIIOHEHTaMH.

VYciMm ydacHUKaM OCBITHBOT'O TPOLIECY CBOEYACHO HAAETHCS JIOCTYIIHA 1
3po3yMija iHdopMaIlis o110 IIEeH, 3MICTy Ta MPOTPaMHUX
pe3yJbTaTiB HaBUYaHHS, MOPAIKY Ta KPUTEPIiB OLIIHIOBAHHS B MeKaxX
OKPEMHUX OCBITHIX KOMIIOHEHTIB

OuiHIOBaHHSA

[Torounuii Ta ceMeCTPOBHI KOHTPOIb Y BUTJISII J1aOOPaTOPHUX 3BITIB,
MOYJIBHUX KOHTPOJBHUX POOIT, TECTyBaHHS, NPE3EHTALii, TMChMOBUX
1 YCHUX €K3aMEHIB Ta 3aXHCT KBami(ikamiifHOT poOOTH OLIHIOIOTHCS
BIJIMOBIJTHO 10 BU3HAYCHUX KpHUTEPiiB PedTHHTOBOI crucTemMu
OLIIHIOBAHHS

6 — IIlporpaMHi KOMIIETEHTHOCTI

[nTerpanpHa
KOMIIETEHTHICTh

3/1aTHICTh pO3B’A3yBaTH CIEI[iaJli30BaHI 3a/1a4l Ta BUPIIIYBaTH
MPaKTUYHI TpobsieMu mpodeciiHol NiAIbHOCTI y ramysi
€JIEKTPOCHEPTeTUKH, EIIEKTPOTEXHIKH Ta eIIEKTPOMEXaHiKu abo
y Ipolieci HaBYaHHS, 110 Nepeadayae 3aCTOCYBaHHS Teopiil Ta
METOAIB (Di3MKH Ta IH)XKEHEPHUX HAyK 1 XapaKTepU3YIOThCS
KOMIUIEKCHICTIO Ta HeBH3HAYEHICTIO YMOB.

3arajJbHi KOMIIETEeHTHOCTI

KOl ‘ 3naTHICTh 10 aOCTPAKTHOTO MUCIIEHHS, aHaji3y 1 CHHTE3y.
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K02 31aTHICTh 3aCTOCOBYBATH 3HAHHSA y MPAKTHUYHUX CUTYAIlisX.

KO3 3/1aTHICTh CHUIKYBATUCS JCPKABHOKO MOBOIO SIK YCHO, TaK 1 MUCHMOBO.

K04 3MaTHICTh CMUIKYBATUCS 1HO3EMHOIO MOBOIO.

K05 31aTHICTh 10 TOILIYKY, OOpoOJieHHs Ta aHaizy iH(OpMaLii 3 pi3HUX JHKEpell.

K06 3/1aTHICTh BUSBISTH, CTABUTHU Ta BUPILIYBATH MPOOJIEMH.

K07 3IaTHICTh MPAIIOBATH B KOMAH/II.

K08 31aTHICT PAIIOBATH aBTOHOMHO.
31aTHICTB pealli3yBaTH CBOI MpaBa 1 000B’SI3KH SIK UJIeHa CYCIIbCTBA,

K09 YCBIIOMITIOBATH IIHHOCTI TPOMAJSTHCHKOTO (BUIBHOTO JEMOKPATHYHOTO)
CyCHUIbCTBA Ta HEOOXIIHICTh HOTO CTaJOr0 PO3BUTKY, BEPXOBEHCTBA IIpaBa, MpaB
1 cBOOOI JIFOIMHU 1 TPOMAJITHUHA B YKpaiHi.
3natHICTh 30epiraTd Ta MPUMHOXYBAaTH MOpajibHI, KYJbTYpPHI, HAYKOBI1 IIIHHOCTI 1
JOCSITHEHHS CYCIIJIbCTBA HAa OCHOBI PO3YMIHHS ICTOpPIl Ta 3aKOHOMipHOCTEH

K10 PO3BHUTKY MPEIMETHOI 00J1acTI, 1i MiCId y 3arajbHii CUCTEMI 3HaHb TIPO TIPUPOTY 1
CYCHIBCTBO Ta Y PO3BUTKY CYCIIJILCTBA, TEXHIKHU 1 TEXHOJIOT1H, BUKOPHUCTOBYBATH
pi3HI BUAM Ta (HOPMHU PYyXOBOi aKTUBHOCTI JJII aKTUBHOTO BIIMOYMHKY Ta BEACHHS
3JI0POBOTO CIIOCOOY JKUTTSL.

DaxoBi KOMIIETEHTHOCTI CIEWiaJIbHOCTI

K11 31aTHiCTh BI/Ipi‘IIIyBaTI/I HpEl‘KTI/I‘-IHi 3a/a4i 13 3a]yd4eHHSM CUCTEM aBTOMATHU30BaHOTO
npoekTyBaHHs 1 po3paxyHKiB (CAIIP)

K12 BgaTHiCTL BI/IpiIHYBaTI/I‘ NpaKkTUYHI 3a/adi 13 3aJyd4eHHSM METOJIB MaTeMaTHKH,
(b13UKH Ta €JIEKTPOTEXHIKH.
3aTHICT,  BHpPINTYBAaTH  KOMIUICKCHI — CIEMiali3oBaHl 3adadl 1 MpakTU4HI

K13 npobiaemMu, TMOB’si3aHl 3 POOOTOI0 €NEeKTPUYHMX CHCTEM Ta MEPEX, eNEKTPUUYHOT
YACTUHU CTAHIIIH 1 MIJCTAHIINA Ta TEXHIKA BUCOKUX HAIPYT.
31aTHICTh BHpIIIyBaTH MNPAaKTUYHI 3a7ayi, MOB’s3aHI 3 MpoOiieMaMH METPOJIOrii,

K14 €JIEKTPUYHUX BHUMIPIOBaHb, POOOTOI0 MPHUCTPOIB aBTOMATUYHOIO KepyBaHHS,
peNeitHOr0 3aXUCTy Ta aBTOMATUKU
3MaTHICT,  BHUpPIINIYBAaTH  KOMIUICKCHI — CIeMmiali3oBaHl 3ajadi 1 IPaKTUYHI

K15 npobiemMu, TOB’s3aHI 3 pOOOTOI0 E€NEeKTPUYHMX  MAalIMH, amapariB  Ta
aBTOMATH30BaHOTO EJIEKTPOIIPHBO/LY.
3maTHICT,  BUpINIYBAaTH KOMIUIGKCHI  CIHeliali3oBaHi 3aga4i 1 MpaKTUYHI

K16 npoOjeMu, TOB’s3aHl 3 MpoOJieMaMu BUPOOHMIITBA, TEpPeaadi Ta PO3MOIICHHS
SJIEKTPUYHOI eHEepTii.
3MaTHICTh PO3POOJIATH MPOEKTU EJIEKTPOCHEPIeTUYHOIr0, EJIEKTPOTEXHIYHOIO Ta

K17 CJIEKTPOMEXAHIYHOTO  yCTAaTKyBaHHA 13 JOTPUMaHHAM BUMOT 3aKOHO/aBCTBA,
CTaHJAPTIB 1 TEXHIYHOTO 3aBJAaHHS.
3naTHICTh BHUKOHYBAaTH TpodeciiiHi 00O0B’S3KH 13 AOTPUMAHHSIM BHMOT IPABHI

K18 TeXHIKH  O€3NeKW, OXOpOHHW TMpalli, BHPOOHMYOI caHiTapii Ta  OXOpPOHHU
HABKOJIMIIHBOTO CEPEIOBHIIIA.

K19 YCBinOMHeHgﬂ HEOOX1THOCT1 Hi,Z[BI/IH._[eHHSI €(DEeKTUBHOCTI €JIEKTPOCHEPTeTUYHOTO,
EJIEKTPOTEXHIYHOTO Ta €JICKTPOMEXaHIYHOTO YCTATKYBaHHSI.

K20 YCBi,ZLOMJ'IEHHH HEOOX1THOCTI HQCTiﬁHo po3IMproBaTH BJIACHI 3HAHHS PO HOBI
TEXHOJIOTIi B €JEKTPOCHEPTeTHUIl, eICKTPOTEXHIIll Ta eJISKTPOMEXaHIlIIi.

K1 3)1aTH'iCTB OTEPATHBHO  BIKUBATH edeKTUBHI 3aX0au B yMoBax HAA3BUYAHIX
(aBapiiiHMX) cHTyaliil B eMEKTPOCHEPTETHYHUX Ta €JICKTPOMEXaHIYHUX CHCTEMAX.
3MaTHICTh 11eHTU(IKYBATH, OJIEPKYyBaTH i PO3MIIIaTH HEOOX1/IHI JaHi, MJIaHyBaTH i

K22 MIPOBOJIUTH aHATITHYHI 1 €eKCIIEPUMEHTAIBHI JOCIIKEHHS Ta MOJICITIOBaHHS
EJICKTPUYHMX MAIIMH 1 anapariB, KpUTUYHO OIIHIOBATH JaH1 1 pOOUTH BUCHOBKHU

K23 31aTHICTh MOJIENIIOBATH Ta AOCIIIKYBATH 3a JOTIOMOT0I0 Cy4YaCHUX MPOrpaMHUX Ta
anapaTHUX 3ac00iB €JIEKTPOMATHITHI MOJIsl €JICKTPUYHHUX MAIIMH 1 anapaTiB

K24 31aTHICTh 3A1MCHIOBATH TEIJIOB1 PO3PAXyHKH €JIEKTPUYHUX MAILUH 1

TpaHcopMaTopiB, BAKOHYBATHU iX MOJEJIOBAHHS TA aHAJII3
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K25

3MaTHICTh 3A1HCHIOBATH PO3PAXyHKH MEXaHIYHOT YACTUHU EJICKTPUIHUX MAIIWH 1
armapariB, MEXaHIYHHX MTEPEXiTHUX MPOIECiB, PO3PaXOBYBATH ITapaMeTpH
SJICKTPUYHHX MAIIMH 1 anapariB, BUKOHYBATH iX MOJICITIOBAHHS Ta aHaJI3

K26

31aTHICTh €EKTUBHO BUKOPUCTOBYBATH HOB1 TEXHOJIOTIT B IPOLIECi MOJEpPHI3allil Ta
PEKOHCTPYKIIiT €IEKTPUIHOTO 00IaTHAHHS, €IEKTPUYHUX MAIIMH Ta anaparis,
EJIEKTPUYHOIO TPAHCIIOPTY, EIEKTPUUHUX NPUCTPOIB, CUCTEM Ta KOMILJIEKCIB

K27

3naTHICTh po3po0uisaTu (Hi3UYHI i MATEMATHYHI MOJIENI TOCIIPKYBaHUX MAIIWH,
IPUBOIIB, CUCTEM, IIPOLIECIB, SIBUIIL 1 00’ €KTIB y npodeciitHiil cdepi, po3podisitu
METOJIMKH Ta OPTaHi30BYBATH MPOBEJCHHS €KCIICPUMEHTIB 3 aHAII30M PE3YJIbTATIB

7 — IlporpamHi pe3yibTaTH HABYAHHS

I1P 1

3HaTH 1 PO3YMITH NPHHLIUIK POOOTH ENEKTPUYHHX CHCTEM Ta MEPEXkK, CHIOBOTO
o0JaTHaHHS eNIEKTPUYHKUX CTAHIIIH Ta MiICTaHIIil, TPUCTPOIB 3aXHUCHOTO 3a3E€MIICHHS
Ta TPO303aXUCTy Ta YMITH BHKOPHUCTOBYBAaTH IX Ul BHPIIICHHS MPaKTHYHUX
poOJieM y nmpodeciifHii TisTbHOCTI

I1P 2

3HaTH 1 PO3YyMITH TEOPETHUYHI OCHOBU METPOJIOTIi Ta €JIEKTPUYHUX BUMIPIOBAHbD,

MPUHIMITA POOOTH MPHUCTPOIB aBTOMATUIHOTO KEPYBAHHS, PEIICHHOTO 3aXUCTy Ta
ABTOMATHUKH, MAaTH HABHYKH 3IIHCHEHHS BIiJITOBIJHUX BUMIPIOBAHb i BUKOPHUCTAHHS
3a3HaYCHUX MPHUCTPOIB JJIsl BUPILICHHS NPOoQeciiHUX 3aBJIaHb.

I1P 3

3HaTH NPUHLIUNM POOOTH ENIEKTPUYHMX MAIIMH, anapariB Ta
aBTOMATH30BaHUX EIIEKTPONPUBOJIIB Ta YMITH BHKOPHCTOBYBATH iX ISt
BUPINICHHS MPAKTUYHUX MpobIieM y mpodeciiiHii qisIbHOCTI.

I1P 4

3HaTU OPUHLUIN POOOTH Ol0EHEPreTUYHUX, BITPOCHEPreTHUHUX,
TiIpOCHEPreTUYHUX TA COHSIYHUX EHEPreTUYHHUX YCTAHOBOK.

IIP 5

3HaTH OCHOBH TeOpii €JIEeKTPOMArHITHOTO MOJISl, METOIN PO3PAXyHKY
€JIEKTPUYHUX KUI Ta YMITH BHKOPHUCTOBYBATH iX AJISi BHUPIIIEHHS MPaKTHYHHX
npobusieM y npodeciiiHiil TisIbHOCTI.

IIP 6

3acTOCOBYBAaTH MpPHUKIATHE MPOTrpaMHE 3a0e3MeUeHHs, MIKPOKOHTPOJIEPH Ta
MIKPOIIPOLIECOPHY ~ TE€XHIKY JJs BUPIMIEHHA NPAKTUYHUX MpodiIeM Yy
npodeciiHiil AiSTBHOCTI.

I1P 7

3MiiiCHIOBAaTH aHaNi3 MPOIECIB B EIEKTPOCHEPTeTHUYHOMY, €IEKTPOTEXHIYHOMY Ta
€JIeKTPOMEXaHIYHOMY O00JIaJIHaHHI, BIJIMOBIIHUX KOMILJIEKCAX 1 CHCTEMAX.

I1P 8

OOupatn 1 3acTOCOBYBAaTM MpUIATHI METOAM JJsl  aHaji3y 1 CHHTE3y
SNICKTPOMEXaHIUYHHX Ta eJICKTPOSHEPTETHYHNUX CUCTEM i3 33JaHUMH OKa3HUKAMH.

I1P 9

VYMITH OLIHIOBaTH €HEproe(eKTUBHICTh Ta HAAIWHICTH POOOTH
SIICKTPOCHEPTeTHYHHX, CIEKTPOTEXHIYHUX Ta JIEKTPOMEXaHIYHUX CHCTEM.

I1P10

3HaxoqUTH HEoOXiAHYy iH(opMaIilo B HayKOBO-TEXHIUHIHN JiTeparypi, 0azax maHHX
Ta 1HIMMX JpKepenax iHGopMallii, OIIHIOBATH 1 PEJIEBAHTHICTh Ta JOCTOBIPHICTH.

I1P11

BinpHO crminkyBatucs 3 npodeciiHux mpoodieM Jep:KaBHOIO Ta 1HO3EMHOIO MOBaMHU
YCHO 1 MMCBMOBO, OOTOBOPIOBATH Pe3yJIbTaTH MPOQeCiiHOl AiIbHOCTI 3 (HaxiBIAMU
Ta He(axiBISIMH, apTyMEHTYBaTH CBOIO TO3MINIO 3 JUCKYCIHHUX NMUTAHb.

I1P12

Po3ymiTi OCHOBHI MPUHIIMIH 1 3aBJaHHS TEXHIYHOI Ta €KOJOTIYHOI Oe3MeKH 00’ €KTIiB
€JIEKTPOTEXHIKH Ta €JIEKTPOMEXaHIKH, BPAaXOBYBaTH iX NpU MNPUNHATTI pillICHb.

I1P13

3HaTH Cy4acHU METOJIMKH, aJITOPUTMH Ta MPOrpaMHi 3aCO0H Ui PO3paxyHKY,
MIPOEKTYBaHHS, BUTOTOBJIEHHS, MOHTaXYy, €KCIUTyaTallii, 11arHOCTUKU HECIIPAaBHOCTEMN
Ta PEMOHTY €JICKTPUYHHUX MAIUH 1 anapaTiB

I1P14

Po3ymiTu nmpuHLMIMN €BpONEHCHKOI E€MOKpaTii Ta MOBard 10 IMpaB
I'pPOMa/IsTH, BPaXOBYBAaTH X MPHU NPUHHATTI PILIIEHb.

I1P15

Posymitu Ta nemoHcTpyBaTH 100pYy NpodeciiiHy, comianbHy Ta EMOIIHHY
MOBEIHKY, JOTPUMYBATHUCH 3JIOPOBOTO CIIOCOOY JKUTTSL.

I1P16

3HaTH BUMOTM HOPMATHBHHMX AaKTiB, L0 CTOCYIOTHCS 1H)XXEHEPHOI JisSUIbHOCTI,
3aXHUCTY IHTENEKTYyaIbHOI BIACHOCTI, OXOPOHH IpaIli, TEXHIKK OC3MEKH Ta BHPOOHUIOT
caHiTapii, BpaXOBYBAaTH iX NP NPUIHSITTI PIlICHb.
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I1P17

Po3B’s3yBatu ckajHi crierianizoBaHi 3aAa4i 3 MPOEKTYBaHHS 1 TEXHIYHOTO
00CITyTrOBYBaHHSI €JICKTPOMEXAHIYHUX CHCTEM, CJIEKTPOYCTATKyBaHHS €JIEKTPUIHUX
CTaHIIIH, MiJCTAHIIIi, CUCTEM Ta MEPEK.

[1P18

BwmiTu caMOCTIiiHO BUMTHCS, OTTAaHOBYBAaTH HOBI 3HAHHS 1 BIIOCKOHAIIOBATH
HAaBUYKU POOOTH 3 Cy4YacHUM OOJIaJHAHHSM, BHMIPIOBAILHOI TEXHIKOIO Ta
MIPHUKJIATHAM IPOTPaMHUM 3a0€3MECYCHHSIM.

ITP19

3acToCcOBYBATH MPUAATHI €MITIPHYHI 1 TEOPETUYHI METOIU JUIsl 3SMEHIIICHHS
BTpAT €JIEKTPUYHOI eHepril mpH i1 BAPOOHUIITBI, TPAHCTIOPTYBaHHI, PO3MOILJICHH]
Ta BUKOPHCTAHHI.

I1P20

3acTOCOBYBATH CydacHI METOJIM MaTEMaTHUYHOTO MOJICIIOBAHHS €ICKTPUYHUX MAIIUH
1 amapariB, €JIEKTPOMEXAHIYHMX IIE€PETBOPIOBAYIB E€HEPIii, €JIEeKTPOMEXaHIYHUX
KOMILIEKCIB

I1P21

3acTOCOBYBAaTU Cy4yacHI METOAM EKCIEPUMEHTAIBHOIO JOCIIIKEHHS €JIEKTPUUYHUX
MalIuH 1 arnaparis, €JIeKTPOMEXaHIYHUX NEepEeTBOPIOBAYIB eHeprii,
€JIEKTPOMEXAaHIYHUX KOMILIEKCIB

Po3ymiTi 0COONMMBOCTI KOHCTPYKIIIi, TEXHIYHUX XapaKTEPUCTHK, NMPUHIUIIB il Ta
peXHUMIB pOOOTH €JIEKTPOMEXAHIYHUX MPUCTPOIB, EIEKTPUYHUX MAILIMH 1 anaparis, y
TOMY YHCIIi HOTY>KHHUX Typ0O- 1 FiApOreHepaTopis.

[1P22

BwmiTu BuKOHYBaTM 3a7adl 3 TEXHIYHOTO OOCIYTrOBYBAHHS €JIEKTPOMEXaHIYHHUX
CHUCTEM, eJIeKTPOYCTAaTKyBaHHs eICKTPUYHHUX CTAHIH, MiCTAHIIH, CHCTEM Ta MEPEK

I1P23

BwmiTu mpoBOIUTH MOHITOPUHT Ta JIIarHOCTYBaHHS €JIEKTPOCHEPTETUIHOTO Ta
€JICKTPOMEXaHIYHOTO 00JIaTHAHHS 1 YCTaTKyBaHHSI, BCTAHOBJIFOBATH OCHOBHI IPUYUHH
BHUXOJIY 3 JIaAy B MPOIIEC] X eKCITyaTamii

I1P24

Bwmitu gocnimpkyBaT (i3HUHI SBUIA TA MPOIECH B SICKTPUYHUX MaITUHAX 1
amaparax, eJICKTpOMEXaHIYHUX MTEPETBOPIOBAaYaX €HEPrii, eIEKTPOMEXaHI THHX
KOMILJICKCaX

8 — PecypcHe 3a0e3nedeHHs1 peaJi3auii nporpamu

KanpoBe 3a0e3neueHns | BiamoBigHO 10 KaJIpOBUX BUMOT IIOAO 3a0€3MEYCHHSI MPOBAKEHHS

OCBITHBOI JiSTILHOCTI 17151 BinoBigHoro piBHa BO (mogaTok 2 10
JlinensiitHuX ymoB), 3aTBepxeHux Ilocranosoro Kabinery MiHicTpiB
VYkpainu Bijg 30.12.2015 p. Ne 1187

MarepianpHo-TexHiuHE | BiamoBigHO A0 TEXHOIOTIYHUX BUMOT LIOJ0 MaTepiabHO-TEXHIYHOTO
3a0€e3eYeH s 3a0e3nedYeHHs OCBITHROT AISUTHHOCTI BianoBigHOTro piBHA BO (m0omaTok

4 no JlinensiitHux yMOB), 3aTBepkeHnX [loctanoBoro Kabinery
MinictpiB Ykpainu Big 30.12.2015 p. Ne 1187

Indopmarniiine Ta BinnoBimHO 10 TEXHOJIOTTYHUX BUMOT IOJI0 HABYAIHHO-METOIUIHOTO
HaBYaJbHO-METOJIMYHE | Ta IHPOPMALIHHOTO 3a0e3MeUeHHs OCBITHBOI JiSJILHOCTI BIIIOBITHOTO
3a0e3neueHHs piBust BO (nogarox 5 go JlineH3iiHIX YMOB), 3aTBEPHKEHUX

IToctanoBoro Kabinery MinictpiB Ykpainu Big 30.12.2015 p. Ne 1187

9 — AxageMiuHa MOOIJIBLHICTEL

HarionanpHa kpequtHa | MOXJIMBICTB YKJIaaHHS YroJ PO aKaJeMiqHy MOOUIBHICTb, IIPO
MOOJIBHICTD MO/IBIHE JUTUIOMYBAHHSI, TOIIO




MixHapoaHa KpeAUTHA
MOOUIBHICTH

MosnuBe yKJIagaHHs YroJl PO MiXKHApOIHY aKaJieMidHy MOOLTBHICTB,
PO MOJBIMHE AUIJIOMYBaHHS, IPO TPUBAJl MIXKHAPOIHI IPOEKTH, SIK1
nependadaloTh BKIIOUEHE HAaBYaHHS CTYICHTIB, TOIIO.

MixHapOIHI IPOEKTHU:

IIpoext Erasmus+ (KA1) 3 3axiTHONOMOPCHKUM TEXHOJIOTIYHIUM
ykHiBepcuteToM M. Lllemun, [Tompma (West Pomeranian University of
Technology in Szczecin)

IIpoexT DAAD 3 Buioro TexHi4HOIO 1IK0JI010 ['ecceHa — YHiBepcurer
npukinagaux Hayk, M.I'eccen, Himeuunna (Technische Hochschule
Mittelhessen - University of Applied Sciences)

IIpoext Erasmus+ (KA1) 3 YHuiBepcutetoM Jlotapunrii Bumioi
mikosn Min Hanci, micto Hanci, ®pannis (Universite de Lorraine
Ecole Nationale Superieur des Mines Nancy, ville Nancy, France)
IIpoext Erasmus+ (KA1) 3 Yuisepcurerom Jle-Mam, micto Jle-Maw,
O®panuis (Université du Maine, ville Le Mans, France)

IIpoext Erasmus+ (KA1) 3 YuiBepcurerom [puknagaux Hayk m.
I'iccen, Himeuunna (Technische Hochschule Mittelhessen)

HaBuauug iHO3EMHUX
3100yBaviB BUIIOT
OCBITH

Bukiamanus aHTTiRCHEKOI0 MOBOIO

2. IEPEJIK KOMIIOHEHTIB OCBITHbHOI IPOI'PAMU

KOMHQHeHTH OCBi:FHBO'l' nporpamu (HaB4aJbH1 KilbKicTs ‘ dopma
Kon v/n JTUCIUILTIHU, KypCOBI IPOEKTH (pOOOTH), IPAKTHKH, . M1JICYMKOBOT'O
KkBamidikaiiiina po6ora) KpeaHTIB KOHTPOJIIO
1 2 | 3 4
O060B’s13k0Bi (HopmMaTuBHi) KoMnoneHTu OI1
ki 3arajbHOI MiATOTOBKH
301 VYkpaincbka MOBa 3a MpOoGECIHHIM CIIPSIMYBaHHSIM 2 3aiik
302 IcTopis Ykpainu 2 3amik
303 ®di3nyHe BUXOBAHHS 5 3arik
30 4 [Ho3emHa MoBa 6 3amik
305 ExoHoMmika 1 oprasizaiiist BApOOHHULITBA 3 3amik
306 OxopoHa Tpalli Ta MUBUTBHANA 3aXUCT 4 3arik
307 Buma maremartnka 18 Ex3amen
308 3aranpHa (izuka 9 Ex3amen
309 OOuncnoBaibHa TEXHIKA Ta IPOTpaMyBaHHs 12 Ex3amen
3010 | ImxkenepHa rpadika 3 3aiik
3011 TexniyHa MexaHika 3 3amik
30 12 | EnexTpoTexHiuHi MaTepiaiu 3 3amik
3013 OcHOBHU METPOJIOTII Ta EIEKTPUUYHUX BUMIPIOBAHb 4 Ex3amen
30 14 | TeopeTHuHi OCHOBHU €JIEKTPOTEXHIKU 10 Ex3amen
30 15 | EnexTpuuHi MaliuHA 6 Exzamen
30 16 EnextpuynHa yacTrHa CTaHIIIN Ta MiCTAHIIINA 4 Ex3amen
3017 Enexrponpuson 4 Ex3amen
30 18 | EnexTpuuHi MEpexi Ta CHCTEMHU 6 Exzamen
30 19 | Penelinuii 3aXuCT Ta aBTOMATH3al1lisl EHEPTOCUCTEM 4 3anmik
Huka npogeciiiHol miATOTOBKH
o 1 TeopeTnuna MexaHika 6 3amik
I1O 2 | Cunogi Tpancdopmatopu 3 3aimik
10 3 Enextpuyni mamunu 2 8,5 Ex3amen




1 2 3 4
I10 4 Teopist aBTOMaTHYHOTO KEPYBAHHS 8 Ex3amen
I10 5 OcCHOBM aBTOMaTH30BaHOTO NTPOEKTYBAaHHs 7 Ex3amen

SJIEKTPUYHHUX MAITUH
IO 6 | Teopist eNEKTPOIIPUBOTY 3 3amik
1o 7 MonenroBaHHS eJIeKTPOMEXaHIYHIX CUCTEM 4 Ex3amen
I10 8 MareMaTtuuHe MOACIIOBAHHS €JIEKTPOMEXaHIYHUX 4 Ex3amen
IIEPETBOPIOBAYIB €HEPril
11O 9 [TakeTn npuUKIaIHUX TIPOTPaM 11 KOHCTPYKOBaHHS 4 3aimik
SJIEKTPUYHHUX MAIIUH
ITO 10 | [TakeTn mpUKIATHUX IPOTPAM JJI1 MOJICIIIOBAHHS 3 Sanik
SJIEKTPUYHHUX MAITUH
IO 11 | ExexTpoHika Ta MIKpOCXEMOTEXHiKa 4,5 Ex3amen
10 12 | KypcoBa po6ota 3 EnekTpoHiku Ta MIKpOCXEMOTEXHIKH 1 3anik
ITO 13 | Kypcouii mpoekT 3 OCHOB aBTOMaTHU30BaHOTO 1,5 3aiik
MIPOEKTYBaHHS eNeKTpUYHUX MauH -1 (IIpoexktyBanHs
TpaHcpopMaTopiB)
I10 14 | Kypcosuii npoekt 3 OCHOB aBTOMaTU30BaHOI'O 1,5 3amik
MIPOEKTYBaHHS eNeKTpuYHUX MaiuH -2 (IIpoextyBanHs
ACHHXPOHHOTO JIBUTYHA)
ITO 15 | KypcoBa po6oTa 3 [1akeTiB mpuKIaHUX IPOTpam IJIst 1 3aiik
KOHCTPYIOBAHHS €JICKTPUYHUX MAIIUH
1O 16 | [lepennumioMHa mpakTHKa 6 Sanik
[10 17 | JunuioMHe NpOEKTYBaHHS 6 3axuct
Bubipkosi komnonentu OI1
Iuxi 3arajbHOI MiATOTOBKH
3B 1 OCBITHSI KOMIIOHEHTA 1 3V-Karanory 2 3anik
3B2 OCBITHI KOMITOHEHTa 2 3V-Karanory 2 3ainik
3B 3 OcCBITHS KOMIIOHEHTA 3 3V¥-Karanory 2 3aiik
3B4 | OcBiTHA KOMIIOHEHTa 4 3Y-Karanory 2 3ainik
3B 5 [HO3eMHa MOBa podeciitHOTO CpsIMyBaHHS 2 Ex3amen
kg npogeciiiHoi MiATOTOBKH
IIB 1 OCBITHSI KOMITOHEHTA 1 ®-Karanory 6 Ex3amen
IIB 2 OCBITHSI KOMIIOHEHTA 2 ®-Karanory 4 Ex3amen
IIB 3 OCBITHS KOMIIOHEHTA 3 ®-Karanory 2,5 3amik
IIB 4 OCBITHSI KOMITOHEHTA 4 ®-Karanory 2 3aimik
IIB 5 OCBITHSI KOMIIOHEHTA 5 ®-Karanory 2,5 3amik
I[1B 6 | OcBiTHS KOMIIOHEHTa 1K-Karanory 3 3amik
1B 7 OcCBITHSI KOMIIOHEHTA 2K-Karanory 4 Ex3amen
I[IB8 | OcBiTHS KOMIIOHEHTa 3K-Karanory 3 3amik
1B 9 OCBITHSI KOMIIOHEHTA 4K-Karanory 4 Ex3ameH
[1B 10 | OcBiTHS KOMIOHEHTA SK-Karanory 3,5 3amik
1B 11 | OcBiTHS KOMIIOHEHTa 6K-Karanory 8 3amik
[1B 12 | OcBIiTHS KOMIIOHEHTA 7K-Katanory 3,5 3anmik
3aranpHui 00CSIT 000B’SI3KOBUX (HOPMATHBHHUX) KOMIIOHEHT: 180 xpenurin
3aranpHuii 00CsT BUOIPKOBUX KOMIIOHEHT: 60 KpenuTis
O0csr oCcBITHIX KOMIIOHEHTIB, 110 320e3Me4YYI0Th 3100y TTS 150 Kpenuris

KoMmnerenTHocrei Busnadyenux CBO:

3ATAJIBHUM OBCST OCBITHBOI IPOT'PAMHU

240 kpeauTiB
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3. CTPYKTYPHO-JIOI'TYHA CXEMA OCBITHbOI IPOI'PAMHU

[ lxyes | [ Txyos | [ I xypc | [ 4wy |

. Camomi
LoTopix b xpadmn
e - g TREmcormEETOR

Excmcnsix:

Ensacnperes saammen | Enscrperesi sammeom 1

Tacparemma sesamixa ] Ensxrponpuscy |

| SHZINNS ENTOSANE |—ﬂ SHZINDS EHIOGANNE SN EHIOGANE SHZINDS OGN

CINEMEANNE CINEMEANHE CINEMEANNE

Bama marsaarax

Tacpie aEToaszTImoro Tacpix aEToaszTIRmOTD Oicpimeil xoamomenT 4
TepyEzmme - | Tepyramme -1 K-Karamory

Enexzp

Oiomorm seeTy

Jaranena fimmca

SDSKTPHENEL EHMIIOERED K-Kamamory

Ofmcmosannss Tk Tlzxems oocnarm Enexrpomixa i OiopiTeil xosmomenT 4
- XTpOTpEM ASEDOCINEOTEEE -Karamory




4. DPOPMA BUITYCKHOI ATECTAIII 3I0BYBAUYIB BUIIOI
OCBITH

Bunyckna arecraiiist 37100yBaviB BUILIOT OCBITU 32 OCBITHBOIO-IIPOGECIMHOI0 MPOrpaMor0
"Enextpuuni MamuHH 1 anmapatu" crieniaabHocTi 141 "EnexkrpoenepreTuka, eneKTpoTexXHIKa
Ta eJeKTpoMexaHika" 3MIMCHIOEThCS Y (popMi 3aXHCTy KBasi(hiKalifHOTO TPOSKTY
(xBamigikariitHoi poOoTa) Ta 3aBepIIY€ETHCS BUIAYCIO JOKYMEHTA BCTAHOBJICHOTO 3pa3Ka Ipo
MIPUCYKCHHS MOro BJIACHUKY CTyIeHs OakalaBpa 3 IPUCBOEHHSM KBajidikarii 6akanzaBpa 3
€JIEKTPOCHEPTeTUKH, €IICKTPOTEXHIKU Ta €JIEKTPOMEXAHIKH.

Kganidikamiitnuit npoexT (kBauiikaiiiina po6oTa) nepeBips€eTsCs Ha BiICYTHICTh
aKaJeMI4Horo riariary, ¢padpukarii Ta ¢aabcrudikaiiii Ta micias 3aXUCTy PO3MIIITYEThCS B
penosutopii HTB KIII im. Irops Cikopcekoro juist BUlbHOTO JocTyny. Bumyckna atecranis
3IHCHIOETBCS BIIKPUTO Ta MyOII4HO



(V)

5. MATPULA BIAITOBITHOCTI IPOI'PAMHUX KOMIIETEHTHOCTEHN

KOMIIOHEHTAM OCBITHBOI ITPOI'PAMH

ey + + + +

119U + + + +

otau + + + + +

6Ll + + + + +

g4l + + + + +

| + + + + +

9gLl + + + + +

sau + +

vau +

£qu +

zau +

19U + |+ +

sag +

vae + +

33 + +

zag + +

143 + +

/10U + + |+ + + + + |+

9ToU + |+ + |+ + |+ + + |+

sTou + + + + +

vTIou + + + + + + +

€T0U + + + + + + +

ziou + + + +

TIou + +

otou + + + + + + |+ |+ +

60U + + + + + +

80U + |+ + + + |+ +

ou |+ + |+ + |+ +

90u + + +

sou + + + + + + |+ |+

vou +

cou + + + + +

zou + + + +

Tou +

6T0E + + + |+ + +

8T0€ + + + + +

LTOE + + + + +

910¢ + + + + +

sTOE + + + + +

vioe |+ |+ +

£10¢ + + +

z10€ + + + +

TTOE +

0T0€

60¢ + +

goe |+ +

LO€ +

90¢ + + |+ +

sog + +

o€ +

£0€ + |+

zo¢ + + |+

10¢ + + |+
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6. MATPULIA SABE3IIEYEHHSA ITPOT'PAMHUX PE3YJIBTATIB HABYAHHSA BIAIIOBIIHUMHA
KOMIIOHEHTAMM OCBITHBOI IPOI'PAMUA

JEEHHEHBHEHEEEHERREREEEEEE R EBBEHEEHEE R EHEEEEHEEBEBEEHE BEE
oo oo a|a|a3|22RRRIRRNININI=|=|=|s|=sis2e52 2222228 E|E|E|IE|E|E|IEIE|EIEIE|E

TP 1 + + | + + + | +

P 2 o o o o e A IS + |+

TP 3 + | + + + + + + |+ +

TP 4 + +

P 5 + |+ + |+ |+ |+ |+ ]+ + |+ + +

1P 6 + + |+ N

P 7 + |+ F ]+ +

P 8 + |+ R R + |+ |+ |+ |+

TP 9 + + + + N

11P10 + + o N e I

mpil |+ + N

P12 + w4 +

P13 + + + | + + |+ |+ |+ ]+

P14 + |+ +

I1P15 +

I1P16 +

P17 + |+ |+ |+ |+ + |+ + +

I1P18 + + |+ |+ + | +

P19 + + |+ |+ + | + +

P20 |+ + .

IP21 n 4 .

P22 +

P23 +

11P24 + |+ |+ |+ ]|+ + | + + + 1+ +
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