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MMEPEJIMOBA

Pospo6ieno Bigmosimo g0 Crampapry BHIIOI OCBITH YKpaiHW Ipyroro

(MaricTepchkoro) PpiBHA, Taly3b 3HaHb 15 ApToMaTH3aLis Ta npuiago0yyBaHHs,

cremianbHicTs 153 Mikpo- Ta HaHOCHCTEMHA TeXHiKa, 3aTBEpXKEHOTO Ta BBEIEHOTO B
Jito HakazoM MinictepcTBa ocBiTH i Haykn Yxpainu Bix 20.11.2020 p. Ne 1447.

Po3po6iieHo po6ouoio TPyNol0 HayKOBO-METOAMYHOT KoMicil crenianpHOCTI 176
(153) «MiKpo- Ta HAHOCHCTEMHA TEXHiKa» y cKIai:

Vo6izcekuit Cepriii
bopucosuu

Xogepxko HOpiit
MuxkonaiioBuu

Bypuit Oner
AHaTomiiioBHY

OcTtpoBcbkuil Irop
ITerpoBuu

Bakis Muxona
MuxaiinoBud

KyiHipeHko AHIpiaHa

PomaniBHa

Hiukano Crenan IropoBu4

Onekcannp ITommsak

rapaHT OCBiTbHO-HAYKOBOI MporpamMu, I.¢.-M.H.,
npodecop kadeapy HAIBIPOBI IHUKOBOT €NEKTPOHIKN

I.T.H., mpodecop, mpodecop kadeapu
HaMiBIPOBI IHHKOBOT €IEKTPOHIKK

1.T.H., npodecop, mpodecop kabenpu
HaniBNPOBiAHIKOBOT €JIEKTPOHIKH

1.T.H., npodecop, mpodecop kadeapu
HaniBIPOBIIHNKOBOT EJIEKTPOHIKY

I.T.H., mpodecop, reHepanbuuii mupexkrop HBIT
«Enextpon-Kapar», AITTIAT «KoHuepH-EnekTpon»

oprawizatop 3 nepconany (Community Relations
Specialist) kommanii Dialog Semiconductor, nouipHe
nignpuemctio Renesas Electronics Corporation

K.T.H., JOUCHT, JIOIEHT Kadeapy HariBIpOBiJHHKOBOT
eIIEKTPOHIKY, 3aCTYTHIK 3aBilyBaya Kxadenpu
HAMiBIPOBI THHKOBOT eIEKTPOHIKH

37100yBay BUIOI OCBITH, acMipaHT 1-ro Kypcy 3a
criemianpHicTio “MiKkpo- Ta HAHOCHCTEMHA TEXHIKA”

["apaHT OCBITHBO-HAYKOBOIT MPOrpamMu ' Cepriit VBI3CBKUI
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30BHILIHI PEIIEH3EHTH:

1. .t.H.,, mpod. Koryr Irop TumodiiioBuy, 3aBinysay kadenpu KOMII IOTEPHOT
iHxenepii Ta enexktpoHiku JIBH3 «Ilpukapnarcekuii HauioHaJbHWE YHIBEpCHTET
imeHi Bacuns Credanuka»

2. O.¢.-m.H., mpod. IlaBnuk borman BacunboBud, 3aBigyBay kadeapud CEHCOPHOI Ta
HaIiBNPOBIAHUKOBOI el1eKTPOoHIKH JIBBIBCHKOr0 HAI[IOHAIBHOTO YHIBEPCUTETY IMEHI
IBana ®panka

IIpoexT oCBITHBO-HAYKOBOI Iporpamu oOroBOpeHHl Ta CXBaJleHHH Ha 3acimaHHi
Buenoi pagyu HaBYalbHO-HAYKOBOI'O IHCTHTYTY TEJIEKOMYHIKaIlil, padioeleKTpOHIKH Ta
€JIEKTPOHHOT TeXHIKH

Iporokon Ne & Bim « /4 » 55/1- 2ted 2045 p.

["onosa Buenoi panu ITPE % . bornan CTPUXAJIIOK

(nianwc) (npi3BuLue, iHidiaan)

ITpoexT ocBiTHBO-HayKOBOI NMporpamu 0OroBOpeHHH Ta CXBaJE€HHH Ha 3acimaHHi
HMP HaB4ajibHO-HAyKOBOIO IHCTHTYTY TeJIEKOMYHIKAIlif, paIioeJeKTpoHiKH Ta
€JIeKTPOHHOT TeXHIKH

Pk I 4

IIporokon Ne € Bij « /9 » & 20. “p.

| e )
Fonosa HMP ITPE s f———Heonin O3IPKOBCHKUI

(nmianuc) (npi3suiue, iHiuiann)

3ATBEPJDKEHO TA HAJAHO YMHHOCTI

Hakasom pextopa Hanionansaoro yaiBepcureTy «JIbBiBCbKa mostiTexHika»

Bim « {7 »  ADimius 2005 p. No /49 - /- D

Ila ocBiTHbO-HaykOBa IporpaMa He MOXe OYyTH IOBHICTIO a00 4YacTKOBO
BIITBOpEHa, THpaXKOBaHa Ta pO3MOBCIO/KeHa 0Oe3 jgo3sony  HawioHansHOro
yHiBepcuTeTy «JIbBiBChKa MOJIITEXHIKAY.




1. Tpogins nporpaMu MaricTpa 3i creniajibHOCTI

176 Mikpo- Ta HAHOCHCTeMHAa TeXHIiKa

1 —3aransHa indopmailiga

IMorHa Ha3Ba 3aKkIany
BHILOI OCBITH Ta

CTPYKTYPHOTO
nigpo3aiay

HauniosanabHuii ynisepenter «JIbBiBebka nojitexnikay, kadenpa
HATI BIPOBITHUKOBOT €JIeKTPOHIKH [HCTHUTYTY TeneKoMyHiKaLlii,
pamioeNeKTPOHIKH Ta ENEKTPOHHOT TEXHIKH

PiBeHs BHUNIOT OCBITH

Jlpyruii (MaricTepcbKHii) piBeHb

CTyniinb BUIIOT OCBITH

Marictp

I'any3b 3HAHB

17 «EneKTpoHiKa, aBTOMATHKA Ta eEKTPOHHI KOMYHIKaLii»

CneuialbpHicTH 176 «Mikpo- Ta HAHOCMCTEMHA TEXHIKAY
Hazea ocBiTHBLOI Mikpo- Ta HAHOCHCTEMHA TEXHiKa
nporpamMu Micro- and nanosystem engineering

InTepuer-aapeca
po3MinleHHsI OCBITHBLOT
nporpamMu

Q0OMeskeHHS 010
tdhopm HaBUAHHS

bez oOMexeHb

OceiTHsl kBadidikauis

MaricTp 3 MiKpo- T2 HAHOCHCTEMHOI TEXHIKH

OGcar KpeauTiB 3a
€BponeiicbKOH0
KpeAHTHO-
TpanchepHoro

O6csar ocBiTHRO-HayKOBOT mporpamu Marictpa — 120 kpeautie EKTC;
Minimaneuuit  obesr kpeautis €KTC, npusHaueHWX M TPaKTHKH,
ctanosuth 18 kpeautie €EKTC.

O6cAr 0CiIHULIBKOT (HayKOBOT) KOMIIOHEHTH cKIafiae He MeHie 30%.
MiniMmym 35% ofcary ocBiTHBOI mporpamu Mae OYTH CHIPAMOBAaHO Ha
3abe3leueHHs pe3y/ibTaTiB HABYAHHs, 3aralbHMX Ta  CrelliaJbHUX
(haxoBUX) KOMIIETEHTHOCTEH 32 CreUianbHICTIO, BU3HAYEHUX CTaHAapTOM
BUILOT OCBITH.

3aknajl BULLOT OCBITH Mae MpaBo BU3HATH Ta Mepe3apaxyBaTH KPeIUTH
€KTC, oTpuMaHi 3a MOMEPEAHBOI) OCBITHBOIO MPOrPamMoi0 IiArOTOBKH
MaricTpa (crieliamicra) 3a iHIIOK CcTelianbHiCTO. MakcHManbHUH obcar
kpeautie €KTC, mo wmoxe OyTu mnepesapaxoBaHWH, HE MOBMHCH
eperMIIyBaTH 25 % Bifl 3aTalbHOT0 06¢ATY OCBITHBOT TPOrpaMHy.

AxajieMiuHi npasa
BUNYCKHUKIB

MaricTp 3 MiKpo- T4 HAHOCHCTEMHOI TEXHIKM Ma€ NpPaBo TPOJOBIKUTH
HAaBUAHHA HAa TPETHOMY OCBITHBHO-HAYKOBOMY piBHI BHIIOT OCBITM Ta
3106yBaTH 10AaTKOBI KBamiikalii B cucTeMi OCBITH 10pPOCIHNX.

HasasHicTh akpeauTanii

AKpeIUTOBaHA

Huka/piBeHnb HPK Vxpaiuu — 7 pisenb, FQ-EHEA — npyruit unkm,
EQF-LLL — 7 pieeHb
IepenymMoBH Jnsa 3100yTT OCBITHBOTO PiBHA «MAricTp» MOXKYTh BCTYIATH ocolOwu, 110

3100y/IM OCBiTHIl piBeHb «bakanaspy». Jlns BCTYMHMKIB, AKi 3000ynu
cTyniHp Oakanaepa 3a [HWIOKW cHenianbHicTio (kpiM  Mikpo-  Ta
HaHOCHCTEMHA TEeXHiKa) Mae TPOBOJAMTHCSA BCTyNHe BHIpoOyBaHHs, Ha
AKOMY BCTYNHHK TIOBMHEH TPOJAEMOHCTPYBATH —KOMICTEHTHOCT i
pe3ynbTaTH HaBYaHHs, BH3HAYEHi CTAHAapTOM BHIIOL OCBITH OCBITHLOTO
piBHs «Bakanap» A cretianbHocTi 176 (153) Mikpo- Ta HaHOCHCTEMHA
TEXHiKa.

Moga(H) BUK/IaJaHHS

YkpaiHcbKa MOBa

OcHOBHI NOHATTY Ta iX
BH3HAYEHH

V nporpami BUKOPHCTAHO OCHOBHI MOHATTS Ta IX BU3HAYEHHS BiMOBIAHO
1o 3akoHy Ykpainu «IIpo BUILY OCBiTY», a Takoxk CTaHAapTy BULOL




OCBITH JIpyroro (MaricTepcbKoro) piBHsl, rajiy3b 3HaHb 15 ABTOMAaTH3a1lisn
Ta npuiajoOyayBaHHs, crieliaibHicTh 153 Mikpo- Ta HaHOCHCTEMHA
TEeXHIKa, 3aTBEP/UKEHOr0 Ta BBEJIEHOTO B Ai0 HakazoM MiHicTepcTRa
ocsitH i Hayku Ykpainu Bix 20.11.2020 p. Ne 1447,

2 — MeTa ocBiTHBOI porpamMu

Hanatu TeopeTH4Hi 3HaHHS Ta NMPaKTH4YHI YMIHHS 1 HABUYKH, JOCTATHI
JUIS YCTIIIHOTO BHKOHAHHS npodeciiiHnx 060B’A3KiB Ta HAYKOBUX
JIOCIIJDKEHD 1 po3pobok 3a crenianbHicTIO 176 «Mikpo- Ta HAHOCHCTEMHA
TEXHiKa» Ta MiAroTyBaTH ISl OJAJBIIOT0 HAaBYaHHs BUITYCKHMKIB 3a
OCBITHB0-HAYKOBMMH IPOrpaMamHu TPETLOTO PiBHS BUIIOT OCBITH 260
IIpaleBIallTYBaHHA 3a 00paHOIO CeiaNbHICTIO

3 — XapakTepHCTHKA 0CBiTHLOI MporpamMu

Onue npeaveTHol
obnacTi

O0’exTH BHBUEHHS Ta AiILHOCTI — (PI3UYHI [TPOLIECH 1 SBHIIA, HA STKHX
IPYHTYETbCA (DYHKLIOHYBAaHHS MIKPO- Ta HAHOCHCTEM; TEXHOJIOTIYHI
IpOLECH 1X BUIOTOBJIEHHS, NPHHIMIM Mii, CKIaIHI CHCTEMH Ta MpHIIAIH
MIKpO- Ta HAHOCHCTEMHOT TeXHIKH.

Iini HaByaHHs — HaOyTTs KOMIIETEHIIIH, HEOOXIHUX JUIs JOC/IIKEHHS
pO3poOJICHHs. HOBITHIX Ta BHKODHCTaHHS ICHYIOUMX TEXHOJIOTIH,
MarepiajgiB Ta MIpPHIALiB MIKpo- Ta HAHOCHCTEMHOI TeXHIiKH, iX
KOHCTPYIOBAHHS, BHUIOTOBJIEHHS, BHUIPOOOBYBaHHS, eKCIUTyaTtalili Ta
MOIepHi3altii.

Teopernunuii 3micT npeavMeTHoi o6JacTi — hyHIaMeHTAIBHI IPUHIAITHA
noOynoBu Ta GYHKIIOHYBaHHS CKJIAAHOT MIKpPO- Ta HaHOCHCTEMHOT
TEXHIKH; METOAM MOJENIOBaHHS OO0’€KTIB Ta MpoOIeCiB, IO B HHUX
BiIOYBAIOThCS; BJIACTHBOCTI MarepialliB; 0COOIMBOCTI TEXHOJOIIYHUX
MPOLIECIB.

MeToan, MeTOAMKH Ta TeXHOJIOrii BHMIDIOBAHHS Ta MOJIETIOBAHHS
XapaKTePHCTHK MaTepiaiiB, NpHIaiB, NMPHCTPOIB i CHCTEM; IIAHYBAHHS
EKCIIEpPUMEHTIB 1 00pOOKH X pe3y/IbTaTiB.

IncrpymenTn Ta 00JaJHAHHA — NOpPUIAOd Ta TPHCTPOI MIKpo- Ta
HaHOCHCTEMHOI  TeXHIKH,  KOHTPOJIbHO-BHMIpIOBJIbHA  amaparypa,
crieniagizoBaHe TEeXHOJIOTiYHe oOajHaHHA Ta OCHAIIEHHS, MPOrpaMHi
3acO0M JUIS PO3paxyHKIB mapaMmeTpiB, XapaKTEpPUCTHK, MOJEJIIOBAHHS Ta
IporpaMyBaHHs,  po3poOJeHHs  Ta  BEOEGHHS  KOHCTPYKTOPCHKOT
JIOKYMEHTallil.

OcHoBHuii pokyc
ocBiTHBLOY NporpaMu

CrenianpHa ocBita Ta mpodecifiHa MiAroToBKa IS JOCIIHHIBKOT Ta
PO3pOOHUIBKOT IiNBbHOCTI B 001acTi MIKpO- Ta HAHOCHCTEMHOT TEXHIKH,
3MiCT SIKOT CKJIAJia€ KOHIENTYalbHi 3acajM, METOOJIOTiIo, METOIH Ta
3aco0M HaAyKOBOTO JOCITiMIKEHHs, aHali3y Ta MPHKIAJHAX pO3pobOK B
o0macTi MiKpo- Ta HAHOCHCTEMHOT TEXHIKH.

Knrwwuogi cnosa: nocnimxenns, po3poOka, MIKpo- Ta HaHOCHCTEMHA
TEXHIKa, MaTepiayd, NpHIagd Ta MPHCTPOI MIKpO- 1 HAHOEIEKTPOHIKH,
ONTOTEXHIKH, (DOTOHIKH, CHIHTPOHIKH, CEHCOPHKH, HAHOTEXHOJIOTIH.

4 — 3paTHiCTE BUIYCKHHKIB 10 NPaleBIAMITYBAHHSA TA MOJAJbIION0 HABYAHHSI

IIpuaaTHicTs 10
NpaneBJAMTYBAHHSA

IlpanesnamTyBanHss Ha 1nocazax npodecioHamiB  JOCHIIHHMKIB Ta
PO3poOHHUKIB, HAYKOBHX CIIIBPOOITHHKIB Ta yIpPaBIIiHIIB Y ACpKaBHOMY Ta
IPUBAaTHOMY CEKTOpax y cdepi po3poOiieHHs Ta JOCIKEHHS MaTepialiB,
KOMIIOHEHTIB, IIPUCTPOIB Ta CHCTEM MIKpPO- Ta HAHOCHCTEMHOT TEXHIKH, iX
NPOEKTYBaHHs, BUPOOHHUIITBA, eKCILTyaTallil Ta 06CIyroByBaHHsI.




IMopaanime HaBYAHHA

OcCBITHBO-HAYKOBI NpPOTpaMH TPETHOTO pPIiBHA BHINOI OCBITH B rajysi
«ABTOMaTH3allis Ta MpUIIa00yyBaHHA» Ta CYMIXKHHX TaJIy35X.

5 — Buxknajnauas Ta OiHIOBAHHA

Buxiaaganus ta
HaBYaHHA

Jlexii, naGopatopui poOOTH, ceMiHAapCBKi Ta NPaKTH4YHI 3aHATTS i3
3aJly4EHHSAM BIPTyalbHOTO Ha4yalbHOIO CEepe/IOBHIIA, caMOCTiiiHa poboTa
HAa OCHOBI NMiJIPYYHHKIB, HAaBYAJILHHUX MOCIOHHKIB Ta KOHCIEKTIB JIEKILiH,
YCHI  BHCTYNH, TMiATOTOBKA IMpe3eHTalifi Ta [HCBMOBHX po0ir,
KOHCY/JbTalil 3 BHKJIAQJAauaMH, IMiIrOTOBKA 1 3aXHCT MaricTepchbKoi
KBauiikaniiinoi poboTH.

OuinroBaHHA

ITorounuit KOHTPOJB, €K3aMEHH, 3aJTIiKH, 3BITH 3 BUKOHAHHS JIAO0PAaTOPHUX
pobir, rpadiuHo-po3paxyHKOBi  poboTH, mHCBEMOBI  pobGoTH  3a
IHIMBIIyaIbPHUMH 3aBJAHHAMH, 3aXHCT Maricrepchkoi Ksamipikaiiiinoi
poboTu.

6 — IlporpamMui KOMIETEHTHOCTI

InTerpanbua
xomnereHTHicTh (IHT)

30aTHICTE  pO3B’A3yBaTH CKJIajHi 3aja4i Ta npobjaeMH mig yac
npocdeciiinol  misnmeHocTi Yy cdepi  MIKpo- Ta  HaHOCHCTEMHOI
TexHikd abo y mnpoueci HaBuyaHHsA, W0 mependayac MPOBEIEHHS
JOocnipkeHs  Ta/abo  3mificHeHHS iHHOBAIiH Ta XapakTepU3YEThCs
KOMILIEKCHICTIO Ta HEBH3HAYEHICTIO YMOB 1 BUMOT.

3aranpHi
komnereHTHOCTI (3K)

3K1. 3naTHicTh 10 aOCTPaKTHOTO MUCICHHS, aHATI3Y Ta CHHTE3Y.
3K2. 3paTHICTb CHINKYBATHCS JEP>KaBHOIO MOBOIO SIK YCHO, TaK i
ITHCEMOBO.

3K3. 3patHicTh CNIKYBaTHCSA IHO3EMHOK MOBOIO.

3K4. 3naTHICTb IPOBOAMTH JOCII/PKEHb HA BiAMOBIAHOMY piBHI.
3KS. 3paTHicTh 10 nomyky, oOpoGieHHs Ta aHai3y iHdopmartii
3 pI3HUX JKepel.

3K6. 3natHicTs reHepyBaTH HOBI i€l (KpeaTHBHICTE).

3K7. HaBuyku Mi>KoCOOHCTICHOT B3aEMOIil.

3K8. 3naTHicTh CriIKyBaTHCA 3 PEACTABHUKAMH IHIINX
NpoQeCciiiHUX IpyN pi3HOTrO PiBHA (3 eKCIEPTaMH 3 HIIHX ranyseii
3HaHbL/BUIB €KOHOMIYHOT JissIBHOCTI)

Cnenianbhi (¢paxosi)
KOMIIETEHTHOCTI
cneniaasHocTi (CK)

CK1. 3parnicte e(EeKTHBHO BHKOPHCTOBYBATH CKJIQJIHE KOHTPOJIBHO-
BUMIpIOBAJIbHE, TEXHOJOTIYHE Ta JOCHIAHHIEKE OONaJHAHHA, SKe
3aCTOCOBYETbCA IPH  JOCTDKEHHSX Ta BHPOOHHITBI MaTepiaiis,
KOMITOHEHTIB, IIPHIIAJIB i IPHCTPOIB MIKPO- Ta HAHOCUCTEMHOT TEXHIKH.,
CK2. 3patnicTh 3A1HCHIOBATH TECTYBAaHHS Ta JiarHOCTHKY NPHIALiB Ta
obnanHaHHs, a Takok 0OpoOIIeHHS 1 aHAITI3 OTPHUMAHUX Pe3yJILTATIR.

CK3. 3parnicTe aHali3yBaTH Ta CHMHTE3YBaTH MIKpO- Ta HAHOEIEKTPOHHI
CHCTEMH PI3HOIO MPH3HAYEHHS.

CK4. 3paruHicTh po3po0isTH, 0OrpyHTOBaHO BUOMPATH i BUKOPHCTOBYBATH
cydyacHi MeTom oOpoOKM Ta aHamisy CHrHAmiB B MIiKpo- i
HaHOEJIEKTPOHHHX NPUJIaJiaX Ta CHCTEMaX.

CKS5. 3naTHicTh apryMeHTYBaTH BHOIp METOMIB PO3B’SI3aHHS CKJIAJHHX
3afa4 i mpobneM MIKpo- Ta HAHOCHCTEMHOT TEXHIKH, KPUTHYHO OLIHIOBATH
OTpHMaHi pe3yJbTaTH Ta apryMEHTYBATH NPUHHATI pillIeHHS.

CK6. 3paTHicTh KOPHUCTYBAaTHCS CYYaCHHMH CHCTEMaMH MOIIYKY Ta
aHali3y HayKOBO-TeXHIYHOI iH(opMallil, MPOBOJUTH NATECHTHHH MOLIYK i
JOCTI/KEHHS Ta 3/[IICHIOBATH 3aXUCT IHTEJIEKTYalbHOI BIIACHOCTI.

CK7. 3parHicts po3pobusaTH i peani3oByBaTH HAyKOBi Ta/abo IHHOBaLIHHI
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IPOEKTH Y cdepi MIKPO- Ta HAHOCHCTEMHOT TEXHIKH, a TAKOX JOTHYHI JIO
Hel MDKAHCLUILIIHAPHI IPOEKTH.

CK8. 3parnicth muaHyBaTM 1  BHKOHYBAaTH  TEOPETHYHI Ta
eKCIIepUMEHTANLHI  HayKoBI  JocmimkeHHs Yy cdepi Mikpo- Ta
HAHOCHCTEMHOI TEeXHIKH Ta 3 JOTHYHHX MDKIMCHHMIUIIHAPHHX HAYKOBHX
HaIpsIMIB.

daxosi
KOMIIETEHTHOCTI
npodeciiinoro
cnpamyBanns (PKC)

Bnok Ne 1 «Mikpo- ma HanoenekmpoHHI npunaou ma Rpucmpoin:
@®KCI1.1 3patHicTe BHKOPHCTOBYBaTH mpodeciitHo-npodiibHi 3HAHHS |
NpaKkTHYHI HaBMYKM JUIS JIOCHDKEHHS 1 po3poOjieHHs Marepiaiis,
TEXHOJIOT1H Ta MIKpO- Ta HAHOEJIEKTPOHHHX IIPHIIAIIB Ta IPHCTPOIB.
®KC1.2 3MaTHICTE  BMKOPHCTOBYBATH 3HAHHA IIpO  B3aeMOJil
pi3HOMaHITHOT IPUPOAX VISl PO3pOOJIEHHS! CEHCOPHUX CHCTEM 1 HaJaHHS
M HOBUX (DYHKIIIH.

®KC1.3 3nmaTHicTh aHaTI3yBaTH Ta CHHTE3YBAaTH MIKpO- 1 HAHOCHCTEMH
Ha OCHOBI MAarHiTHHX S$BMI] Ta MarHiTHHX BJIACTHUBOCTEH pEUOBHH Ta

reTEPOCTPYKTYP.

bnok Ne 2 «Biomeduuni Mikpo- ma HaHOCUCHEMU):

®KC2.1 3natHicTh po3po0IATH Ta eKCILTYaTyBaTH MIKPO- Ta HAHOCHCTEMH
Gi0OMEeMYHOTO NPH3HAYCHHS.

®KC2.2 3patHicTh BHKOPHCTOBYBATH 3HAHHS TIpPO  BJIACTHBOCTI
IMIMPOKO30HHUX  MarepialiB Ajasd TeHepyBaHHA Ta JICTEKTYBaHHS
BUIIPOMIHIOBAHHS Ta IXHE 3aCTOCYBaHHs y OIOMEIMYHUX TEXHOJIOTISIX
@®KC2.3 3paTHicTb aHami3yBaTH Ta CHHTE3YBATH CEHCOPHI CHCTEMM
JiarHOCTHYHHX CHIHAJIIB Ta IXHBOr0 006pobiieHHs

6 — IIporpamMui pe3yJibTaTH HABYAHHS

3HAHHA Ta YMiHHA

P1 ®opmynioBaTi i po3B’s3yBaTH CKJIAIHI iHXKEHEpHi, BUpOOHHUUI Ta/abo
HAYKOB1 3ajadi IiJ 4Yac MPOEKTYBaHHs, BHTOTOBJIEHHs 1 JOCIIKEHHS
MIKpO- Ta HAHOCHCTEMHOI TEXHIKHM, OIIHKH MOJMIJIMBOCTI JIOBEJICHHS
OTPMMaHMX PpilleHb JIO pIBHI KOHKYPEHTOCHPOMOXKHHX pPO3pO0OOK,
CTBOPEHHSI KOHKYPEHTOCIIPOMOXHHUX po3po0O0K, BTUICHHS PE3YJILTATIB y
Oi3Hec-npoeKTax.

P2 Bwusnauath HanpsaMH, po3poOisaTH 1 peani3oByBaTH IPOEKTH
MOJEpHi3alii BHPOOHHMLTBA MIKpPO- Ta HAHOCHCTEMHOI TEXHIKH 3
ypaxyBaHHSM TEXHIYHHMX, EKOHOMIYHHX, I[IPABOBHX, COI[aJbHHX Ta
€KOJIOT{YHHX aCITIeKTiB.

P3 OnTuMisyBaTH KOHCTPYKIIil CHCTEM, IIPUCTPOIB Ta KOMIIOHEHTIB MIKpO-
P4  3actocoByBaTH cHeunialli3oBaHi KOHUENTYaJbHI 3HAHHS, IO
BKJIFOYAIOTh CYYacH1 HAyKOBI 3/I00YTKH, a TAKOX KPHTHYHE OCMHCIIEHHS
cyqacHux npobnem y cdepi Mikpo- Ta HAHOENEKTPOHIKH, JUIst
PO3B’SA3yBaHHs CKJIaJHUX 3aJa4 MpoQeciiHOl TiTBHOCTI.

P5 BineHO chinkyBaTHCs [EpXKaBHOIO Ta iHO3EMHOIO MOBAaMH YCHO i
IMMCEMOBO JUIi 00roBopeHHs mpodeciiiHux mpobiieM 1 pe3ysbTaris
JUAJBHOCTI y cepi MiKpo- Ta HAHOENEKTPOHIKH, Mpe3eHTalil pe3ybTaTiB
JIOCIIKEHb Ta IHHOBALIHHUX [TPOEKTIB,

P6 Po3pobnsitu BupoGH Ta KOMIIOHEHTH MIKpO- Ta HAHOCHCTEMHOI
TEXHIKHM, BpaxOBYIOUi BHMOTH J0 iX XapaKTEPHUCTHK, TEXHOJIOTIUHIi Ta
pecypcHi  OOMexeHHs; BHKOPHCTOBYBATH  Cy4acCHi  IHCTPYMEHTH
aBTOMAaTH3aIlil IPOCKTYBAHHS.

P7 Po3p’d3yBaTu 3ajmaui CHHTE3y Ta aHali3y NpHIAAIB Ta TPHCTPOIB
MIKpO- Ta HAHOCHCTEMHOI TEXHIKH.




P8 30uparu HeoOXiaHy iH(POPMAILiIO, BAKOPUCTOBYIOYH HAYKOBO-TEXHIYHY
mitepatypy, 6a3u JaHHX Ta iHII JUKepesa, aHaIi3yBaTH i OLIHIOBATH 1i.

P9 3abesneuyBatu skicte BHpOOHHITBa; OOMpaTH TEXHOJOTI, IO
rapaHTylOTh ~ OTPHMaHHS  HEOOXIJHHX  XapaKTePUCTHK  BHPOOIB;
3aCTOCOBYBATH Cy4YacHi METOAM KOHTPOJIIO MIKpPO- Ta HAHOCHCTEMHOT
TEXHIKH.

P10 3aGesneuyBatu mnpodeciiiHuii pPO3BHTOK WIEHIB KOJEKTHBY 3
ypaxXyBaHHSM CBITOBOTIO JIOCBiJly 1 BUMOT JI0 IIepcoHaly B cdepi po3poOKu
Ta eKCILIyaTallii MiKpo- Ta HAHOEJIEKTPOHHHUX CHUCTEM.

P11 [ocnimxyBaTdH MpollecH y MIKpo- Ta HaHOEJIEKTPOHHHX CHCTEMaXx,
npuiajax  H KOMIOHEHTaX 3  BHKOPHMCTAHHAM  CYUaCHHX
EKCIIEPUMEHTAILHUX METOMIB Ta 00JaHaHHS, 3/IHCHIOBATH CTATHCTHYHY
00poOKy Ta aHalli3 pe3yabTaTiB €KCIIEPHMEHTIB.

P12 Byaysatu i nmocmimkyBat ¢i3uHuHi, MaTeMaTHuUHI i KOMII FOTEpHI
MoJeni 00’eKTiB Ta IMpoleciB MiKpo- Ta HAaHOEJIEKTPOHIKH.

P13 KepyBaru cknagHuMu poOOUYMMH mpoliecaMH y cdepi BHpOOHHIITBA
Ta/abo JOCHI/UKEHh MIKpO- Ta HAHOEJNEKTPOHHHX CHCTeM, 00’ €KTHBHO
OLIHIOBATH PE3YJIbTAaTH MISJIBHOCTI KOJIEKTHBY Ta OKPEMHX IpalliBHHKIB,
BHM3HAYaTH 3aX0/IH 1100 MOKPAILEHHS PE3yJIbTaTiB ALSUIBHOCTI.

P14 KoopaunyBatu poOOTy KOJIGKTUBIB BHKOHABIB ISl [POBEJICHHS
HayKOBHX  JOCITIDKEHb, MpPOEKTYBaHHS,  pO3pOOJICHHs,  aHai3y,
pPO3paxyHKy, MOJICJIIOBaHHs, BHPOOHMITBA Ta TECTYBaHHA MIKpo- Ta
HAHOCHCTEMHOT TEXHIKH

P15 3abesneuyBaTi 3aXUCT iHTENEKTyalbHOT BIACHOCTI, KOMepLializallito
pe3ynbTaTiB  HAayKOBO-AOCHIIHOI,  BHHAXIAHHMILKOT Ta  MPOEKTHOT
IISUTLHOCTI

P16 IlnanyBary i BUKOHYBATH HAayKOBI 1 IPUKJIAHI AOCHLDKEHHS y cdepi
MIKpO- Ta HAHOENEKTPOHIKH, 0OHpaTH e(EeKTHBHI METOIM IOCITIKEHb,
apryMEHTYBaTH BHCHOBKM, IIPE3€HTYBAaTH pe3yJbTaTH JOCIIDKEHb
(baxiBigM i HedaxXiBIaM.

bnox Ne 1 «Mikpo- ma nanoeneKmpoHHi npUIaou ma npucmpoin:

P17.1 HdocnimxyBatu i po3poOuaTH MaTepiaad, TEXHOJOTil Ta MIiKpo- Ta
HAHOEJIEKTPOHHI IIPUTATH Ta IPHUCTPOT.

P17.2 3nati OCHOBHI SIBHIIA Ta MOXIJIHBOCTI IPAKTHYHOIO BHKOPHUCTAHHS
B3a€MO/Iil pi3HOT IPHPOJM Y CEHCOPHUX MIKpO- Ta HAHOCHCTEMaX.

P17.3 3HaTu OCHOBHI MarHiTHI BJIaCTUBOCTI MaTepialiB i MAarHiTHi sSBUIIA
Ta PO3YMITH NEPCHEKTUBU IXHBOTO BHKOPHCTAHHS y CYYacHHX MIKpO- Ta
HaHOCCHCTEMaX.

bnok Ne 2 «biomeduuni Mikpo- ma HaHOCUCHEMU):

P18.1 Pospobmatu 1 exciulyaryBaTH MIKpo- Ta HAHOCHCTEMH
6i0MEeIMYHOTO MPU3HAYEHHSI.

P18.2 3Haru OCHOBHiI BIACTHBOCTI LIMPOKO30HHUX HAIIBIPOBIIHUKIB i
JENeKTPUKIB, TXHE 3acTOCYBaHHS Ul TeHEpYBaHHS Ta JETEKTYBaHHS
BUIIPOMIHIOBaHHS, apryMeHTYBAaTH BHOIp Jla3epHUX CHCTEM Ta JETEKTOPIB
pamianii 1ig GioMeIHYHHX TEXHOJIOTIH.

P18.3 3Haru ocCHOBHI MeToau BinOOpYy MiarHOCTHUHHX CHIHAJIB,
apryMeHTYBaTH BUOIp NEPBHHHHX IIEPETBOPIOBAYIB, METO/IB Ta CHCTEM
00po6iieHHs AlarHOCTHYHOT iH(opmManii

7 — PecypcHe 3a0e3neueHHs peaisanii nporpamMu




Cnenudivni Ilonag 80%  HayKOBO-NENAroriyHMX  NpauiBHUKIB, 3aiTHUX 10
XApPaKTePUCTHKH BHKIIaJIaHHS MpodeciiiHo-0pieHTOBAHUX JAUCIHUIUTIH 3a CreliaibHICTIO 153
KaJpOBOIo «Mikpo- Ta HAHOCHCTEMHA TeXHiKa, MalOTh HAYKOBI CTYIEHiI Ta BYeHI
3a0e3nevYeHHs 3BAHHS
Crenudiuni BukopucTaHHs Cy4acHOro  BHMIPIOBAJBHOTO, JIOCHIJHHIBKOIO  Ta
XapaKTePHCTHKH TEXHoJIoTiuHOTro oOnannanus mpoBinHux (¢ipMm, 3oxpema Tektronix,
MaTepiajibHO- Keithley, Stanford Research Systems, Rohde & Schwarz, Ameteck, Intel,
TeXHIYHOTO Hewlett-Packard, Siemens, Cypress Semiconductor, Edinburg Instruments,
3a6e3meyeHHsI PANanalitical, obnagHaHHg JUIsI PEHTTEHOCTPYKTYPHOTO Ta
TEPMOIrPaBIMETPHYHOTO aHaJi3y Marepiais i CTPYKTYP,
criekTpohoTOMETpii T4  JIIOMIHECHECHTHOIO  aHalidy, BHMIPIOBaHHS:
eNIEKTPO(pi3HUHNX XapaKTEPHCTHK HAIIBIPOBIIHHUKIB, MIKPOIPOIECOPHI
cucremu PSoC, ycranoBku MOC-rinpuanoi Ta piguHHO-(ha3HOT emitakcii,
CVD, MacEtch, nanumoBanste o6IagHaHHsA, YHCTA KIMHATA TOLLO.
Cnenudiuni BukopucranHs BipTyaJIbHOTO HaBYAJILHOTO cepe/ioBHIa HanioHansHoro
XapaKTePUCTHKH yHiBepcuTery «JIbBIBChbKa MOJIITEXHIKA» Ta AaBTOPCHKHX PO3pO0OK
indopmaniiino- HayKOBO-TIEJaroriuHUX MPAIIBHHKIB,
METOAMYHOI 0
3a6e3neveHHs!
8 — Axanemiuna MoOiILHICTE
Hangionannna Ha ocHnoBi sBocTOpOHHIX Joroeopie Mbk HamionamsHum yHiBepcHTETOM

KpeaAUuTHA MOOIIbLHICTE

«JIpBIBCBKA MOJTITEXHIKA» Ta TEXHIYHUMH YHIBEpCHUTETaMH Y KpaiHH.

MixknapoaHa KpeauTHA
MOOLIBHICTD

Ha ocHoBi ABOCTOpOHHIX NOroBopiB Mik HallioHanbHEM yHIBEpCHTETOM
«JIpBIBChbKa MOJIITEXHIKa) Ta HABYAIEHUMH 3aKJIaJlaMH KpaiH-IapTHEPIB

HapuyaHH# iHO3eMHHX
3100yBaviB BHIOT

MoxiuBe, micis BUBYEHHS Kypcy YKpaiHCBKOT MOBH

ocBiTH
2. Posnoaia 3micty
OCBITHBO-HAYKOBOI NIPOrpamMmu
3a rpynaMy KOMIIOHEHTIB TAa HHK/JIAMH MiATOTOBKH
OOcAr HaBYaNIbHOI'O HABAaHTAXKEHHS 3/100yBava BUILOT OCBITH
No (kpeuTis / %)
. /;'1 [{MKn niaroToBKH OG0B’ A3KOBI BubipkoBi KOMIIOHEHTH Berboro
KOMIIOHEHTH OCBITHBO- OCBITHBO-HayKOBOT 3a BeCh TEPMiH
HayKOBOI IPOrpaMu IporpamMu HaBYaHHS
1 2 3 4 5
HKJI 3arajbHOl
T L 6/5,00 8/6,67 14/11,67
IOTOBKH
HKJI podeciiiHoi
2. | Huxn npodp L 24/20,00 22/18,33 46/38.33
IAFOTOBKH :
3 Crnenxypcu 3
' HAYKOBHX
i 22,5/18,75 - 22,5/18,75
HJOCIJKEHDb
CHeLiaJIbHOCTI
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% | Avemammss 37,5/31,25 . 37,5/31,25
[1ArOTOBKA
Bonoro a4 neen Tepuin 90/75 30/25 120/100
HaBYaHHS
3. Ilepenik KOMIOHEHT OCBITHbLO-HAYKOBOI MPOrpaMu
KoMnoHeHTH OCBITHBOT ITpOrpamMu i — ®opma
Kon u/n (HaBYaJBHI TUCLHUILTIHM, KypCORBi npoekTH (poboTH), : IJICYMK.
NpaKkTHKH, KBajidikauiiina pobora) KPEAHTIE Konrpouno
1 2 3 4
O00B’A3K0Bi KOMIIOHEHTH OCBITHbHO-HAYKOBOY IPOrpamMu
1. Lukn 3aeanvHol nio2omoeru
CKl.1 EKoHOMIKa i ynpaBiHHS MiANPHEMCTBOM 3 eK3aMeH
CK1.2 | InozemHa MoBa mpodeciifHoro cupsamyBaHHs 3 3aJ1iK
Bcboro 3a UK 6
2. Luxn npogecitnoi nidzcomosku
& Wl [Ipodeciitna Ta nuBiLIbHA Oe3meka 3 3aJTiK
CK2.2 | CyuacHi METOIH HOCTIKEHD PEAIbHOT CTPYKTYPH 6 €K3aMeH
MaTepianiB MiKpO-HaHOCHCTEMHOT TEXHIKH
CK2.3 | Ha"ocTpykrypu 5 eK3aMeH
CK2.4 | Ilpunamu na ocHoBi MOH ctpykryp y Mikpo- i 10 eK3aMeH
HAaHOEJIEKTPOHIILi
Bceworo 3a nuior: 24
3. Cneyxypcu naykogux 0ocniodcens cneyianoHocmi
CK2.5 , | OcHOBM HayKOBHX JIOCIIIKEHD 7 3aITIK
CK2.6 | [TigroToBKa HAyKOBHX TEKCTIB, IIPE3EHTAIlil Ta yCHHX 7 3aJliK
| nonoginei
CK2.7 | CemiHap 3a TeMOIO MaricTepcbkoi po6oTu 8,5 3aIiK
Bceroro 3a mukn; 22,5
4. Hocnionuyvka niocomoexa (Haykosa KOMnRoHeHma)
CK2.8 | HaBuannbHO-/OCTiIHHIIBKA TIPAKTHKA 7,5 3aJ1iK
CK2.9 | IlpakTuka 3a TeMOIO Marictepchkoi KpasiQikaniinol 10,5 3aliK
poboTtu
CK2.10 | BuxoHaHHs Ta 3aXHCT Maricrepcbkoi Keasigikariitnol 19,5
poboTu
Bcerporo 3a muxi: 37,5
Pa3om koMnoHeHnTH npodeciiinoi Ta J0CTAHHIBKOT MiArOTOBKH: 84
Paszom 000B’13K0BI KOMIIOHEHTH: 90
BubipKkoBi KOMIIOHEHTH OCBITHLO-HAYKOBOY IporpaMu
1. Huxn 3aeanvnoil niozomoesxu
CK3.1 | Bcesoro: 3 3aJliK
Bcesoro: 3

Bubipkosi 0,10kH KOMIIOHEHTIB

2. HQuxn npoghecitinoi niocomosku

Bubipkogi komnonenmu 6n0ky 01 «Mikpo- ma nanoenekmpoHui npunadu i npucmpoin:

BE1.1

| MEMC ta HEMC y IPHUCTPOSX MIKPO- Ta HAHOCHCTEMHOT |

7

3aJTiK
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1 2 3 4
TEXHIKH
BE1.2 | ®i3uyHi 0CHOBH MarHiTOENEKTPOHIKH 5 3aJTiK
BB1.3 | laBaui Ha OCHOBi HaNiBIIPOBITHUKOBHX MIKpO- Ta
. . 5 €K3aMeH
HAHOKPUCTAJIIB
Bb1.4 YHp-aBJ'IiHH.ﬂ CTPYKTYPOIO 1 BJIACTUBOCTAMHU 5 —
HaIBIPOBIIHUKOBUX MATEPIaIiB i npuIaip
Bceworo: 22
Bubipkosi komnonenmu 610Ky 02 «biomeduyuni MIKpo- ma HAHOCUCIEMU,:
Bb2.1 | Marepiayiu Ta eJleMEHTH Jla3epHHX MEJIUYHHX CUCTEM Ta 7 3aJIiK
JETEKTOPIB pajialtii |
BE2.2 | MikponpoileCopHi CHCTEMH Y TEXHINi Ta MEIUIHUHI 5 eK3aMeH
BE2.3 EnextpoHHa anapaTypa A1 MeJIM4HOT JIIarHOCTHKH 5 3aJIiK
Bb2.4 | ®i3uyHi MeTOqM NiarHOCTHKH Y MEIHIIHHI 5 3aJIiK
Bceroro: 22
Buo6ipKkoBi KOMIOHEHTH IHIIHX 0CBITHLO-NPod eciiiHuX nporpaMu
Bceroro: >
Pazom BuOipKoBi KOMIIOHEHTH 0CBITHLO-TIpodeciiinoi nporpaMu 30
Beboro 3a ocBiTHbO-nIpodeciiiny nporpamy 120

4. ®opma aTecTauii 3100yBayiB BHIIOT OCBITH

®opmu arecramii
3000yBaviB BUIIOT
OCBITH

Atectanis 3nilfficHioeThes y opmi myGiiuHOro 3axucty KBasmidikariiHoi
poboTHu.

Bumoru go
kBaJidikauiiinor
podoTH

Kpanidixaniiina pobota Mae nepenbavati po3s’si3aHHs CKIAIHOI HAYKOBO-
npuKnagHoi  3amadi  y cdepi MIKpo- Ta HAHOCHCTEMHOI TEXHIKH
PI3HOMA@HITHOTO MpH3HA4YEHHSH, IO I[OTpedye NPOBENEHHS IOCITIHKEHD
Ta/abo 3/ilicHeHHs IHHOBALIIM.

Kpanigikaniiina po6oTa He NOBMHHA MICTHTH akajeMidHHH TIIariar,
cabpukoBaHi pe3ynbrati Ta panscudikamniro. Ksaridikaniiina pobora mae
OyTd omnpwiIOHEHa [0 3aXHCTy Ha odimiliHomy caiiti Hanjonansaoro
yHiBepcuTeTy «JIbBiBChKA mosiTexHika», abo y penosuTapii yHiBEpCHTETY.
Onpumosnenns  kpanmidikaniffaux  pobir, mo Mictars iHdopmario 3
0OMEKEHHM JOCTYIIOM, 3/IHCHIOETBCS Y BIAMOBIAHOCTI 10 BUMOI YHHHOTO
3aKOHO/JIaBCTBA
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