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BCTYII

OOcsr BUOIpKOBMX HAaBYATBHUX MUCIUILUTIH CTAHOBUTH HE MeHIIe 25% 3araibHOro
00csTy BiJNOBITHOI OCBITHBOI MPOTPaMU 3a SIKOI0 HAaBYAETHCA 3700yBad Ha BiJMOBITHOMY
PiBHI BUILIOT OCBITH.

3MicT KOHKpPEeTHOI BUOIPKOBOI HaBYaJIbHOI JUCHMILUTIHKA BU3HAYae ii cunaldyc — poboua
nporpaMa HaBYaIbHOT TUCIUILTIHH.

BubipkoBi HaBuaNbHI AUCITUIUTIHU HAJTAIOTh MOKIIUBICTh 3/100yBavy:

* nmoOyayBaTH IHIWBIAYaIbHY TPAEKTOPIEIO HABUAHHS,
* O03HAMOMHTHCS 3 Cy4aCHUM PIBHEM HAyKOBUX JIOCITIPKEHb Y BIJMOBIIHIN raxy3i 3HaHb,
* mornubutu mnpodeciiiHy MArOTOBKY B MexaxX OOpaHOi CHemialbHOCTI Ta OCBITHBOL
POrpaMu;
* 3100yTH TOIaTKOBI Pe3yIbTaTH HABYAHHSI.
3n100yBay o0Mpae AUCUUTUIIHY BIAMOBITHO O HABYAIHHOTO IUIAHY, 32 SKUM BiH
HABYA€ThCA, 1[0 BHU3HAYAE KIUIBKICTE 1 OOCAT HaBYaJILHUX IHCIHILIIH BUIHLHOIO
BHOOPY 3/100yBava JjIs1 KOHKPETHOT'O CeMecTpy. Y HaBYAJIbHOMY TUTaH1 3a3HAYEHO JBI
KaTteropii AUCIUIUIIH BUIBHOTO BHOOPY: IIMKJ 3arajbHOl IIJTOTOBKH Ta IIUKII
npodeciitHO1 MiArOTOBKH.
3100yBavi BWIINOI OCBITH OOMPAOTh AWCIHUILUTIHK BUIBHOTO BHOOPY 3 ITUKITY
npodeciitnoi miarorosku 3 @-Karanory (y pamkax 0CBITHBOI IPOrpamH).
Hapuansni aucrumninn ®-Karanoris cripsiMoBaHi Ha (OpMyBaHHS pe3yNbTaTiB
HaBYaHHS JUIsl HA0YTTA crierianbHuX (paxoBHUX) KOMIIETEHTHOCTEH.
Karanor pucuwmuiiH BiTbHOTO BHOOPY € CHCTEMATH30BAaHHM aHOTOBAHUM
MEePETIKOM  JTUCIUILIIH, $KI BIAHOCATHCS JO BUOIPKOBOI CKJIQJIOBOI OCBITHBHOI
MIporpamu JJIs IEBHOTO PiBHS BUIOT OCBITH.



IHCTPYKIIA KOPUCTYBAYAM KATAJIOT'Y

e Kinpkicte 1 00car (y kpemutax €KTC) HaBYanbHUX AUCHUIUIIH, SIKI MOXe o0partu
(BUOIpKOBHX AMCLUIUIIH) aclipaHT BU3HAYAEThCA HaBYAILHUM IUTaHOM, a came s 11 kypey
— 10 xpeauTiB; MO 5 KpeAMTIB y KOXKHOMY cemectpi) . OOcsr, BUAM ayJUTOPHUX 3aHATH Ta
KOHTPOJIbHI 3aXOAM 3 BHUOIPKOBUX HABYAIBHUX JUCHUILUTIH BHU3HAUYAIOTHCS BiIMOBIIHUM
HaBYaIbHHUM TUTAHOM.

e Bubip mucnumnin 3 ®-Karamori acmipanTaMu 3I1MCHIOETHCA, SK TPABHIO, HAa TOYATKY
BECHSIHOTO CEMECTpPY TMepIIoro pOKy HaB4YaHHs (0OpaHi TUCHUIUIIHA BUBYATHMYTHCS Y
HACTYyITHOMY HaBYaJIbHOMY poIli). Pe3ynbpratr BHOOPY BUKOPUCTOBYIOTHCS TS (DOpMyBaHHS
IHIUBITyaThbHIX HABYAIBHUX TUIAHIB.

* [Ipouenypa BubOpy acmipaHTaMy HaBYAIbHUX JAUCHUILIIH 3 D-KaTalOTiB peanizyeTbes yepes
creniaiizoBany iHpopMaliiiHy cucteMy YHiBepcUTeTy («my.kpi.uay).

* 3n100yBau, sSIKMIi 3HEXTyBaB CBOIM IPaBOM BHOOpPY, MOXK€ OYTH 3alMCaHUi HAa BHUBUYCHHS
HaBUYAJIBHUX JUCIUIUIIH, OOpaHUX 3aBiayBayeM BHIYCKOBOI Kadeapw I ONTUMI3allii
HaBYaJIbHUX TPYI/TIOTOKIB.

e Skmio 3100yBav 13 MOBaKHOI MPUYMHHM HE 3MIr 00paTH JUCHUILUIIHU BYacHO, a00 BUSBUB
MOMMUJIKY IIIOJIO CBOTO BOJICBUSIBJIICHHS, BIH 3BEPTAETHCS JI0 JICKAHATY 13 3asBOIO IS 3AIHCY
Ha BUBYEHHS OOpaHUX HUM JHMCIHILTIH, HAAABIIN JOKYMEHTIB, SIKi 3aCBIAYYIOTh MTOBaXHICTh
npuyuH. 3asBa Ha 3MiHY BHOIPKOBOi AMCUUIUIIHM y C(HOPMOBAHOMY 1HIUBIAYaJIbEHOMY
HaBYAJIBHOMY IUJIaHI Ma€ I0/aBaTHCS HE Mi3HIIIE HIX 3a MICAIb O MOYaTKy CEMEcCTpy, B
SIKOMY BUKIIQIA€ThCS 115 AUCIHUILITIHA.

* Pesynmbrat BuOOpY 3700yBaueM HaBUAIBHUX JMCLUUIUIIH 3a3HAYAIOTBCS B HOTO
IHIMBIIyalbHOMY HaBUaJbHOMY IUIaHI B po3aini «OOpaHi aucruruiiauy.  HaBuanbHi
TUCHUIUIIHM, SKI BHECEHI [0 I1HAWBIAYyaJbHOTO HABYAJIBHOTO TIUTAHY 3/100yBava, €
00OB'SI3KOBUMH JIJ1s1 BUBYCHHSI.

* binmpme iHdopmalii mpo TOpAIOK peanizallii CTyJeHTaMHd TIpaBa Ha BUIBHHN BHOIp
HaBYAIBHUX JUCIUIUIIH MOXXHa 3HaiTH y IlonokeHHI mpo peai3ailiio rpaBa Ha BiIbHUN
BUOIp HaBYAIBHUX JTUCHUILIIH 3100yBadamu BuIoi ocBit KIII im. Irops Cikopcrkoro.



O-KATAJIOI - 2024 P.

JTUCHMIIITHU 1151 2 KYPCY

(ITOTPIBHO OBPATH 10 KPEAMUTIB; I10 5 KPEAUTIB Y KOXXHOMY

CEMECTPI)
Ne Ha3zBa HaBYaJbLHOI AU CIUILIIHHA Cemectp Kim’Kic.T]’ CeMeCquBa
KpeauTiB arecraims

. DOTOHHI Ta ONTOEIEKTPOHHI TPUCTPOI 3 5 eK3aMeH

. Photonic and optoelectronic devices 3 5 eK3aMeH

. ®di3nKa aKTUBHUX JIICTIEKTPUKIB 3 5 eK3aMeH

. OOuncnoBaibHI METOIM Ta 3aCO0M HAYKOBUX 4 5) €K3aMeH
IIOCIIKEHD

. TexHoOr1UHI MPOLIECH MIKPO- Ta HAHOCUCTEMHO1 4 5) €K3aMeH
TEXHIKH

. Electronic materials: principles and applied science 4 5 €K3aMEH




AHOTAIII BUBIPKOBUX JUCLHUTIIH IS 2 KYPCY
®OTOHHI TA ONITOEJEKTPOHHI MPUCTPOI

Kadenpa, sixa 3a06e3neuye
BUKJIaJaHHA

MikpoeneKkTpoHiKH

PiBens BUIIOT OCBITH

Tperiii (OCBITHBO-HAYKOBHUIA)

Kypc, cemectp

2:3

OOcsT AUCIUILTIHU Ta PO3TOILT
TOJVH ayJINTOPHOI Ta
caMocCTiifHOT poOoTH

5 €KTC, nekuii — 26roj.; mpaktuyHi pobotu — 26 rof.,
camocTiitHa po6oTa — 98 ro.

Mosa BuKIagaHHA

Ykpaincbka

Bumoru 10 movatky BUBYCHHS
IUCIAIUIIHA

di3uKa HamiBNPOBITHUKIB, ONTOEIEKTPOHIKA

[lo Oyne BuBUaTUCS

Haiisickpasini 1 ehekTuBHI cepu 3aCTOCYBaHHS
HaWCyYacHININX aCMeKTiB ONTOCIEKTPOHIKH Ta (DOTOHIKH
BKITIOYAIOUU METUIIHHY

Yomy 11e 1ikaBo/Tpeda BUBYATH

doToHIKA BU3HAHA OIHICIO 3 6 KIIIOYOBUX TEXHOJIOTIHA
croroHImTHLOTO AHs B cBiTi. Y CIHIA doToHika BU3HaHA
TEXHOJIOTIEI0 MEPIIOPAAHOT HeoOXiaHOCTI i Kpainu. Came
3 (OTOHIKOIO MOB'SI3yIOTh CHOTOJIHI MOYKJIMBICTh BHPIIICHHS
6araTbox MpoOJIEM IO CTOSATH MEpeT JIFOCTBOM B 00J1acTi
E€HEPreTHKH, OXOPOHHU 3JI0OPOB'Sl, OXOPOHU HABKOJIHIIIHEOTO
cepenoBuina, iHGopmaIiiHoro 3ade3neyeHHs,
MIPOMHMCIIOBOTO BUPOOHHIITBA, 3a0€3MCUCHHSI OC3MEeKH.

Yomy MOKHA HABUUTHUCS

[TPH3 3acrocoByBaTu 3HaHHA 1 PO3YyMiHHSA (i3HKH,
BIJIMOBIIHI Teopli, MoOJenl Ta METOAW JUIsl PO3B’SI3aHHS
NPaKTUYHUX 33/1a4 CUHTE3Y NPUCTPOIB (POTOHIKH.

[TPH4

MmartepiajiB MpUCTPOiB (HOTOHIKM MIKpPO- Ta HAHOCHUCTEMHOI

OmiHroBaTM  XapakTepUCTHKH Ta  IMapaMeTpu

TEXHIKM, 3HaTH  Ta  PO3YMITH  OCHOBH  OITHKH
HaITiBIPOBITHUKIB

[IPH14 Bwmitu 3acBoroBaTH HOBI 3HaHHS, MPOTPECUBHI
TEXHOJOTI Ta IHHOBAIl, 3HAXOJUTH HOBI HeIIaOJIOHHI

pieHHs 1 3aco0u iX 31HCHEHHS.

[TPH16 3acrocoByBaTu 3HaHHS CTPYKTYPHHX OCOOJIMBOCTEH,
npupoau
BJIACTUBOCTEU

XIMIYHOTO  3B’A3Ky Ta  €JIeKTPOQI3NUHUX

MmarepiasiB  (OTOHIKM JJIi  CTBOPEHHS

(GYHKLIOHATIBHUX MaTepiajiB Ta CTPYKTYD.

Sk MO’KHA KOPUCTYBATHCS
HaOyTUMU 3HAHHIMH 1
YMIHHSIMH

3K1 3patHiCTh 3acCTOCOBYBATH 3HAHHS Y TPAKTHUYHUX
CUTYaIIisX

3K7 3patHICTE [0 TIONIYKY,
iH(opMartii 3 pi3HUX HKEPEIL.

0o0poOJIeHHsT Ta aHalizy

@K1 3paTHiCTP BHKOPHCTOBYBAaTH 3HAHHSA 1 PO3YMIHHA
HAyKOBHX (DaKTiB, KOHIICTIIIN, TEOPid, MPUHIUIIB 1 METO/IIB




1Tt OTOHIKK
@®K8 3maTHiCTh BH3HAUaTH Ta OLIHIOBATH XapaKTEPUCTHKH
Ta IMapaMeTpu MarepiaiiB (OTOHIKU

[ndopmartiiine 3abe3nedeHHs
JUCLHUILIIHA

- Cunabyc

.Onroenexktponika: HaB4. nocioOHuk /E.l.UepHsAKOB Ta iHII. —
XapkiB: XHYPE. 2015. - 396 c.

-. OnrroenexkTponika: 4.2,HaB4. nocionuk /E.l.YUepHskoB Ta
iam. — X.: XHYPE. 2016. -292 ¢

[Ipe3enTarrii nekiiit

Bun ceMecTpoBOro KOHTPOJIO

Exzamen

PHOTONIC AND OPTOELECTRONIC DEVICES

Kadenpa, sxa 3a0e3neuye
BUKJIAJIAHHS

Microelectronics

PiBens BUIIOT OCBITH

Third (educational and scientific)

Kypc, cemectp

2.3

OOCsT MTUCIUIUTIHKA Ta PO3MOLT
TOJIMH ayIUTOPHOI Ta
CaMOCTIIHOT poboTH

5 €KTC, nekmii — 26 ron.; mpakTudHi podotn — 26ro.,
camocTiiiHa po6oTa — 98 roz.

MosBa BuKIagaHHA

English

Bumorwu 710 movyaTtky BUBYCHHS
JUCLHUILIIHA

Physics of Semiconductors, Optoelectronics

[Ilo Oyne BuBUaTHCS

The course provides an introduction to photonics,
optoelectronics, lasers and fiber-optics.

The course concludes with semiconductor optics:
communication systems, laser diodes, LEDs, photo-detectors
and their application including medicine.

Yomy 11e 11ikaBo/Tpeda BUBYATH

Photonics is recognized as one of the key technologies in the
world today. In the United States, photonics is recognized as
a technology of primery importance for the country. It is
connected with photonics today the possibility of solving
many problems facing humanity in the field of energy,
health, environment, information support, industrial
production, security.

Yomy MOKHA HABUUTHUCS

[TPH3 Apply knowledge and understanding of physics,
relevant theories, models and methods to solve practical
problems of synthesis of photonics devices.

[TPH4 Evaluate the characteristics and parameters of
materials of photonics devices of micro- and nanosystem
technology, know and understand the basics of
semiconductor optics

[TPH14 To be able to learn new knowledge, progressive




technologies and innovations, to find new unconventional
solutions and means of their implementation.

[TPH16 Apply knowledge of structural features, nature of
chemical bonding, and electrophysical properties of
photonics materials to create functional materials and
structures.

SIx MOXHaA KOPUCTYBATHUCS
HaOyTHUMH 3HAHHSIMH 1
YMIHHSIMU

3K1 Ability to apply knowledge in practical situations

3K7 Ability to search, process and analyze information from
various sources.

®K1 Ability to use knowledge and understanding of
scientific facts, concepts, theories, principles and methods for
photonics

®K8 Ability to determine and evaluate the characteristics
and parameters of photonics materialsUnderstand and
analyze the features of the components and devices of
photonics; and identify areas for their rational application

[ndopmartiiine 3abe3nedeHHs
IUCIAIUIIHA

- Syllabus

- Optoelectnics and Photonics principles and practices,
Second Edition S.0.Kasap

- Solid State Electronic Devices (6th Edition), Ben Streetman
, Sanjay Banerjee

- A. Yariv, P. Yeh, "Photonics: Optical Electronics in
Modern Communication”, 6th edition, Oxford University
Press, 2007.

Bup ceMecTpoBOro KOHTPOIIIO

Examination

PIBUKA AKTUBHUX AIEJIEKTPUKIB

Kadenpa, sixa 3a06e3mneuye
BUKJIaJaHHA

MikpoeneKkTpoHiKH

PiBeHs BHIIOI OCBITH

Tpertiit (OCBITHO-HAYKOBHIA)

Kypc, cemectp

2.3

OOCsT MTUCIUIUTIHKA Ta PO3MOLT
TOJIMH ayIUTOPHOI Ta
CaMOCTIIHOT poboTH

5 €KTC, nexkmii — 26ron.; mpaktuuHi pobotu — 26 rox.,
camocTiitHa po6oTa — 98 roz.

MoBsa BuKIagaHHA

AHriliceka (3a 6akaHHSIM YKpaiHChKa)

Bumoru 10 mo4atky BUBYCHHS
IUCIUAIUIIHA

[Ipunanu Ha HAHOPO3MIPHHX Ta HA KBAHTOBUX e(eKTax

[lo Oyne BuBUaTUCS

OcHoBH (Di3UKM aKTUBHHX J1E€ICKTPUKIB

— Mertoau BHUKOpHUCTaHHS [I€IEKTPHUKIB B EJCKTPOHILI Ta
HAHOEJICKTPOHIIII.

— OCHOBHI €JIEKTpHYHI BIACTUBOCTI TBEPAMX TiT Ta iX
3aCTOCYBaHHS B €JICKTPOHII Ta MPUKIAJAHIN BI3HIl, Y TOMY
YHUCIi Cy4acHi JIeNEeKTPUYHI eJEeKTPOHHI Npujaanu Juis




JIOCITIJKEHB y 010J10T1i Ta MEUITHHI.

— Hanodi3uka nienekTpuKiB, BIUIUB CTPYKTYpU Ha (pi3uuHi
BJIACTUBOCTI JIEJICKTPUYHIX HAHOMATEpIiaiB 1 MEPCHEKTHBU
PO3BUTKY HOBOTO HayKOBOT'O HANPSIMKY — J1ETKTPOHIKH.

Yowmy 11e 1ikaBo/Tpeda BUBYATH

AxTuBHI ((QyHKIIOHATBHI) MICIECKTPUKH 3HAWILIN IIHPOKE
3aCTOCYBaHHA B PI3HMX Tally3sX HAyKd 1 TEXHIKH -—
€JICKTPOHIIll, paJioTexHilll, HPOPMAIIHO-BUMIPIOBAIBHINA 1
00UYHCIIOBAIBHINA TEXHIL Ta 1H.

B ocranHi poku BigOyBcsl SIKICHUH «CTPHOOK» Yy po3poOiri
JeNeKTPUYHUX HaHOMaTrepiajiB 1 CTBOpEHI Ha iX OCHOBI
HOBUX BHUIIB MIKPOEIEKTPOHHUX, OMNTOCJICKTPOHHUX 1
HAHOEJIEKTPOHHUX MIPUCTPOIB 3 YHIKQTbHUMH
BJIACTUBOCTSAMU. Lle 3yMOBIIEHO HAYKOBHUMH BiJKPHTTSMHU B
raimysi pi3uku

(GYHKIIOHATFHUX ~ JICNEKTPHKIB 1  TOSBOK  HOBHUX
IPOTPECUBHUX TEXHOJIOTIH X BUPOOHUIITBA TA 3aCTOCYBaHHI.

YoMy MOKHA HABUUTUCS

BuBYeHHS JHCHMIUIIHM  CHOpHUSE  JOCATHEHHIO  TaKHX
pe3yabTaTiB HaBYAHHS:

— [IPH 1 Maru nepenoBi KOHIIENTYyaldbHI Ta METOOJIOTIUHI
3HaHHS 3 MIKpPO- Ta HAHOCHCTEMHOI TEXHIKM 1 Ha MeXi
MpEAMETHUX Taly3ed, a TaKOoX JOCTIAHHUIIbKI HaBHYKH,
JOCTaTHI JUIi TPOBEACHHS HAYKOBHX 1 TPHKIATHHX
JIOCIIIJDKEHb Ha pPIBHI OCTaHHIX CBITOBUX JOCSITHEHb 3
BIZIMIOBITHOTO HANpsIMy, OTPUMaHHS HOBUX 3HaHb, iX
BUKOPHUCTAHHS Yy BJIACHUX JOCIHIDKCHHSX Ta BUKJIQJAlbKiil
npakTuii ado npodeciitHiii AisUTbHOCTI;

— IIPH 6 Po3pobmatu Ta gocmikyBaTH  (i3uyHi,
MaTeMaTH4YHl 1 KOMIT'FOTEPHI MOJeNi MpOIECiB 1 CHCTEM,
e(pEKTUBHO BUKOPUCTOBYBATH iX [UIS OTPHUMAaHHS HOBHX
3HaHb Ta/ab0 CTBOPEHHS 1HHOBAIIMHUX MPOIYKTIB y MIKpO- 1
HAHOCUCTEMHIM TEXHIIll Ta JOTHYHUX MIKIUCIHUILUTIHAPHUX
HarpsiMax, y HayKOBO-TIEAarorivHiil JisUTbHOCTI.

SIx MOXHaA KOPUCTYBATHUCS
HaOyTHUMH 3HAHHSIMH 1
YMIHHSMU

BuBueHHS OUCHMIUTIHM  crpusie  (QOPMYBaHHIO  TaKHX
KOMIIETEHTHOCTEH:

— ®K 2 3pgaTHiCTP pO3BUBATH TEOPETHYHI  3acajd,
CTBOPIOBaTH 1 3aCTOCOBYBATH Cy4YacHI 00 €KTH 1 MpolecH
MIKpPO- Ta HAHOCHUCTEMHOI TeXHIKH;

— ®K 7 3parHICTP 3aCTOCOBYBaTH METOAM aHAII3Y,
MaTeMaTHYHE MOJCIIOBaHHS, BHUKOHYBaTH (i3WYHI Ta
MaTeMaTHYHI EKCIIEPUMEHTH TIPH TPOBEICHHI HAyKOBUX
JIOCITIJIKEHb B 00JIACTI MIKpO- Ta HAHOCUCTEMHOT TEXHIKH.

Indopmarriiine 3abe3nedeHHs
IUCIUAIUIIHA

- Cuna0yc
- FO.M. [Tomnasko. @i3uka aienextpukis. Kuis, HTYY
"KIII" ITomitexnika, 2015, 568 ctop.  IlimpyuHuk.

3arBepmxerno MOH (JIuct N21/11-16679 Big 04.11.2013 p.)
- FO.M. Tlomnasko, JL.IT. ITepeBepsena, O.C. Boponos, 1O.1.




Sxumenko. «PISUYHE MATEPIAJIOSHABCTBO.
Yacrtuna 2. JIEJIEKTPUKUN.

- Yuriy M. Poplavko. Physics of active dielectrics. Volume
1. Polarization, conduction, losses, breakdown. 349 pages.
LAMBERT Academic Publishing. 2015. HaBuansHuii
nocionuk: I'pug «KIID» - pimmenns Haykosoi Pagu HTYY
IMpotokon N26 Bix 30 uepBus 2015 p.

- Yuriy M. Poplavko. Physics of active dielectrics. Volume 2.
Piezoelectrics, pyroelectrics, ferroelectrics, phase transitions.
251 pages. LAMBERT Academic Publishing.

2015. HaBuanwsHuii nocionuk: ['pud «KIID» - pimenas

HayxkoBoi Pagu HTYVY Ilpotokon N26 Bix 30 uepBus 2015 p.

Bun cemectpoBoro koutpomo | Exzamen
OBUYNCJIIOBAJIBHI METOAN TA 3ACOBHA HAYKOBHUX
JOCJIIIKEHD

Kadenpa, sxa 3a0e3neuye
BUKJIAIQHHS

EnexTpoHHOi iHXeHepii

PiBens BUIIOT OCBITH

Tperiii (OCBITHBO-HAYKOBHUIA)

Kypc, cemectp

2: 4

OO0Ocsr IUCIUILUIIHYA Ta
PO3MOIiI TOIUH ayTUTOPHOI Ta
CaMOCTIIHOT poboTH

5 €KTC, nekmii — 36ron.; mpaktuuai podotu — 18rox.,
camocTiiiHa po6ota — 96roz.

MosBa BuKIagaHHA

YkpaiHcbka

Bumorwu 710 movaTtky BUBYCHHS
JUCLHUILIIHA

Jlns BUBYEHHS AMCIMIUIIHM HEOOX1JHI 3HAHHS, YMIHHS Ta
HABUYKHU 3 MaTEeMaTHYHOTO aHaizy, 30KpeMa
nudepeHIialbHOr0  Ta  IHTErpajibHOTO 0o0uHnCIeHHS,
00YHCITIOBAJIEHOT MATEMAaTUKU, MATEMATUYHO1 (i3UKH.

[lo Oyne BUBUaTUCS

* cnenudika Ta BIACTUBOCTI MATEMATHYHHUX PIBHSIHbD,
30KpeMa JIIHIMHKUX, HEeMHIHHUX, TU(EepEeHITIATbHIX Ta
IHTErpaNIbHUX PIBHSIHB, IO SKUX 3BOJSATHCS 3a7adi MIKpO Ta
HAHOEJICKTPOHIKH;

* YuCeNlbHI METOJU PO3B'sI3aHHS PiBHSIHD,

* po3B’s3aHHA qUdEpEHIIaATEHUX PIBHSHD 3 YaCTUHHUMH
MOXITHUMH, SIKi MAIOTh AaHAITHYHUIA PO3B’SI30K;

* po3B'sI3aHHS 3a7a4 HaOIMKeHHS (QYHKIIIH, BKIIOYAIOUN
HENiHIIHI 321241 aIpOKCUMAIIii;

* po3B'sI3aHHS 3a7a4 YMOBHO1 Ta 6€3yMOBHOI ONTHMI3aIlii;

e 00uHMCITIOBaIBHI 3aCO0M PO3B'sI3aHHS MATEMATUYHUX 3a]1a4.

Yomy 11e 1ikaBo/Tpeda
BHUBYATHU

BinbricTs SBUNI Ta IPOIECIB B MIKPO- Ta HAHOCIIEKTPOHIIIL
€JICKTPOHIIll OMHUCYIOTHCS AIreOpaidIHNMH,
nudepeHIiaTbHIMH 200 IHTErpAIbHUMH PiBHSAHHAMU. BMiHHS
CTaBUTH 3a/1a4l Ha OCHOBI TaKMX PiBHSHB Ta iX PO3B'I3yBaTH
JI03BOJIsIE MOJICIIIOBATH PI3HOMAaHITHI MPOLIECH, SBUIIIA,
MPUCTPOI Ta MPHIIAJIA Ta CACTEMH B TATy31 MiKpO- Ta
HAHOEJIEKTPOHIKH, 1110 € OHUM 3 €TaIliB K iX HayKOBOTO
JIOCJIJKCHHS, TaK 1 CTBOPEHHS HOBOT'O MOKOJIHHS




€JIEKTPOHHUX MPUCTPOiB. Benmka yBara mpuainserbes
YUCCJIIbHUM METOAaM pOSB’H3aHH}I, 10 BpaxoOBYIOTb
crieniiky 3a7a4 MiKpO- Ta HAHOEICKTPOHIKH.

Yomy MOKHA HABUUTHUCS

BuBueHHS qUCHUIUTIHY cripusie POPMYBaHHIO TaKUX
pe3yJbTaTiB HaBYaHHS:

- CHCTEMHO MHCJIMTHU Ta 3aCTOCOBYBATH TBOPYi 3A10HOCTI 10
dbopMyBaHHS TPUHITUIIOBO HOBHX 171eH, Oy yBaTH 1
JOCTIKYBaTH (i3UyHi, MATEMaTUYHI 1 KOMIT IOTEPHI MO
00’€KTIB Ta MPOIIECIB MIKPO- Ta HAHOCJIEKTPOHIKH,
MIPOTMOHYBATH CIIOCOOU PO3B’sI3aHHS MOCTABJICHHX 3314,
KOJIM MeTo/u ix BupimeHHs He Bimomi (ITPH4).

- [InanyBaTy i BAKOHYBAaTH €KCIIEpUMEHTAJIbHI Ta/a00
TEOPETHYHI JTOCHIKEHHS Y cepil MiKpO- Ta HAHOCHCTEMHOT
TEXHIKH, TOTHYHUX MUKIUCIUILTIHAPHUX HATIPSMIB 3
BUKOPHUCTAHHSIM Cy4aCHUX TEOpIid, METOIIB,
CIIEIiaII30BaHOr0 00JIagHAaHHA Ta OCHAILEHH,
1H(popMaIIfHO-KOMYHIKAIIHHUX TEXHOJIOT1H, KpUTUIHO
aHaJi3yBaTH Pe3y/IbTaTH BIACHUX JOCIIIKEHb 1 pe3yIbTaTh
IHITUX JTOCTIAHUKIB Y KOHTEKCT1 YChOTO KOMIUIEKCY CY9acHHUX
3HaHb MOJI0 TOCiKyBaHol mpobnemu (ITPHS).

- [ImanyBatu, opraHi3oByBaTH Ta KOOPAUHYBATH POOOTY
I10/10 POEKTYBAaHHSA, pPO3pPOOJICHHS, aHAJIi3y, PO3PaxXyHKY,
MOJICITIOBAHHS, BUPOOHUIITBA Ta TECTYBaHHS MIKpO- Ta
HaHocucteMHoi TexHiku. (ITPH6)

- Po3po6nsiTi HOBI METOTU 1 TEXHOJIOTIi, MPOrpaMHi 1
amapaTHi 3ac00M MIKpO- 1 HAHOCHCTEMHOI TeXHIKH,
MiKpoeneKTpoHHUX iHpopmaniinux cucreM (ITPH9).

Sk MO’KHA KOPUCTYBATHUCS
HaOyTUMU 3HAHHIMH 1
YMIHHSIMH

BuBuMBIIN AMCHMILIIHY CTYIEHT 300yBa€ Taki
KOMIIETEHTHOCTI:

- 31aTHICTh A0 aOCTPAaKTHOTO MUCIICHHS, aHAJII3Y Ta CHHTE3Y
(3K1).

- 31aTHICTH 3aCTOCOBYBATH CydacHi iHGOpMaIIiitHi TEXHOIOTIT
(3K4).

- 31aTHICTH 3aCTOCOBYBAaTH METOAM aHAIII3y, MAaTEMAaTUIHE
MO/JICIIIOBAaHHS, BUKOHYBATH (Di3WYHI Ta MaTEMaTUYHI
EKCTIEPUMEHTH TIPU TIPOBEICHHI HAYKOBUX JOCIIKCHD B
o0macti Mikpo- Ta HaHOocucTeMHOI TexHiku (DKS).

- 31aTHICTh YIOCKOHATIOBATH ICHYIOY1 1 pO3p00OJIATH HOBI
METO/HM 1 TEXHOJIOT11, IPOTpaMHi 1 armaparHi 3aco0u MiKpo- 1
HAaHOCUCTEMHOT TeXHIKH OlomeanuHoro npuzHadueHHs (DKI).

[ndopmartiiine 3abe3nedeHHs
JUCLHUILIIHA

- Cunabyc

- bipra I'.O. MeTomosnorist 1 opraHizarisi HAyKOBUX
nocmikens / I.O Bipra., FO.I'. Bypry. — K.: Lleatp yu6oBoi
mitepatypu, 2014. — 142 c. — ISBN 978-617-673-248-8

- [Ipokonenko FO0.B., Tarapuyk /I./1., Kazmipenko B.A.
O6uncmoBanbHa MmaTeMatrka: Hasd. [Tocionnk.—K.: IBL]
,,BrumasauIrBo «Ilomitexnikay”, 2013.—-224 c.

- ®enpaman JI. I1. YncenbHi MeTou B iHPOpMATHIII :
niapyuynuk / JI. I1. @enpaman, A. 1. [letpenko, O. A.




Jmutpiea. — Kuis : BHV, 2006. — 480 c.

Bup ceMecTpoBOro KOHTPOIIIO

Ex3amen

TEXHOJIOI'TYHI
TEXHIKH

HPOLIECHU MIKPO-

TA HAHOCHUCTEMHOI

Kadenpa, sixa 3a06e3neuye
BUKJIaJaHHA

MikpoeneKkTpoHiKH

PiBens BUIIOT OCBITH

Tperiii (OCBITHBO-HAYKOBHUIA)

Kypc, cemectp

2: 4

OO0cAr TUCLUIUTIHYA Ta
PO3IOIiJI TOJIMH ayTUTOPHOT Ta
caMocCTiifHOT poOoTH

5 €KTC, nekuii — 36rox.; mpaktuydi pobotu — 18ro.,
camocTiitHa po6ota — 96ro.

Mosa BuKIagaHHA VYkpaincbka
Bumoru o nmouatky BuBYeHHs | TexHonoriuHi Kypcu OakanaBpChbKoi Ta MaricTepchbKoi
IUCIAIUIIHA MIITOTOBKHU

[Ilo Oyne BuBUaTHCS

Oco06IMBOCTI TEXHOJIOTTYHHX MPOIIECIB MIKpOMEXaHIYHOT
00poOKu KpeMHiro: BuOyxoBa jitorpadis, LIGA- TexHomorist
Ta IH.

Yowmy 11e 1ikaBo/Tpeda BUBYATH

Cyuacai MEMC-cencopu s [atepHery peueit, aktyaTtopH,
pazioyacToTHi OJIOKU MiKpocxeM 0a3yroThcs Ha Mpolecax
MIKpPOMEXaHI4HOT 00pOOKH KPEMHIIO

YoMy MOKHA HABUUTUCS

P0o3po0ieHHIO TEXHOJIOTIYHUX KapT Ta PerjiaMeHTiB
BUTOTOBJICHHSI HOBHX MPHJIAIIB MIKPOCUCTEMHOT TEXHIKH -
[TnanyBaTy i BAKOHYBaTH €KCIICPUMEHTAJIbHI Ta/ab0
TEOPETUYHI OCTIKEHHA y cepi MIKpO- Ta HAHOCUCTEMHOT
TEXHIKH, TOTUIHUX MDKIUCIUTIIIHAPHUX HAMPSMIB 3
BUKOPHUCTAHHIM Cy4aCHUX TEOPil, METO/IIB,
CIIEIiaJII30BAHOr0 00JIaJHAHHS Ta OCHAILICHHS,
iH(OopMaIIHHO-KOMYHIKAIIIHTHUX TEXHOJIOT1H, KPUTHIHO
aHaJI3yBaTH Pe3yNbTaTH BIACHUX JOCIIIKEHb 1 pe3yIbTaTH
HIINX JOCTIIHUKIB Y KOHTEKCTI YChOTO KOMILIEKCY
CY4YacHHUX 3HaHb I10J10 JociiKyBaHoi mpoonemu (ITPHS).

- [ImanyBartu, opraHi3oByBaTH Ta KOOPAUHYBATH pOOOTY
1010 MPOEKTYBaHHS, PO3pOOJICHHS, aHAITI3Y, PO3PaXyHKY,
MOJICITFOBaHHSI, BAPOOHUIITBA T TECTyBaHHS MIKPO- Ta
HaHocucteMHol TexHiku. (ITPH6)

- Po3po0:1siTi HOB1 METOIM 1 TEXHOJIOT11, MPOTPaMHI 1
armaparHi 3aco0u MIKpO- 1 HAHOCHCTEMHOI TeXHIKH,
MiKpoeneKTpoHHUX iHpopMaiiaux cuctem (ITPH9).

Sk MO’XKHA KOPUCTYBATHUCS
HaOyTUMU 3HAHHIMH 1

Jlst ctBopennst HoBux MEMC By3i1iB BUMIpIOBaIbHUX TE€
J1arHOCTUYHUX CUCTEM Ha KPUCTAJIi, IPH MPOSKTYBaHH1




YMIHHSIMH

MEMC-eneMeHTiB aHAJIOTOBUX IHTETPAJIbHUX CXEM
-31aTHICTH 10 aOCTPAKTHOTO MUCIICHHS, aHANI3y Ta CHHTE3Y
(3K1).

- 31aTHICTh 3aCTOCOBYBATH Cy4acHi iH(hopmaIiiiiHi
texnouorii (3K4).

- 31aTHICTh YIOCKOHAIIOBATH ICHYIOY1 1 pO3pO0OJISITH HOBI
METOJM 1 TEXHOJIOT11, MPOrpaMHi i anapaTHi 3aco0u MIiKpo- i
HaHOCHUCTEMHO1 TeXHIKU OiomeanaHoro npuzHadeHHs (DKO)

[adopmartiiine 3abe3nedeHHs
JUCHUILIIHA

- Cunabyc

- Oi3UYHI OCHOBH €JIEKTPOHHOI TEXHIKH.

3.}0.I'otpa,l.€.Jlonatuncekuii, b.A. JIykisHens. 3a

penakmiero 3.10.I'otpu. Bun. backut bit. 2004 p.

- M.M. IIpumena, B.I1.ITorpe6nsik. Mikpoenekrponika. Y. 1.

EnemenTtun mikpoenexrponiku. K. Bumra mkomna. 2004p.

- M.M.IIpumiena, B.IL.ITorpe6nsk. MikpoenekTponika. Y. 2.

Enementu mikpocxemorexHiku. K. Bura mkona . 2006 p.
[Tpe3enTarrii JIeKIiii.

Bun ceMecTpoBOro KOHTPOJIIO

Ex3amen

ELECTRONIC MATERIALS: PRINCIPLES AND APPLIED SCIENCE

Kadenpa, sxa 3a0e3neuye
BUKJIAIAHHS

Microelectronics

PiBens BUIIOT OCBITH

Third (educational and scientific)

Kypc, cemectp

2,4

OO0cAr TUCLUIUTIHYA Ta
PO3MOIiJI TOJIMH ayTUTOPHOT Ta
caMocCTiifHOT poOoTH

5 €KTC, nekuii — 36roxa.; mpaktuuni pobotu — 18ron.,
camocTiitHa po6oTa — 96ro.

MoBsa BuKIagaHHA

English

Bumoru 10 movatky BUBYCHHS
IUCIUAIUIIHA

The task of this course is to give graduate student specialized
in electronics and information technologies, the up-to-date
knowledge about the theory and modern experimental data, as
well as specifications of materials that are necessary for
practical application in electronics.

[lo Oyne BuBUaTUCS

The book uses simplified mathematical treatment of theories,
while emphasis is placed on the basic concepts of physical
phenomena in electronic materials.

Yomy 11e 1ikaBo/Tpeda
BHUBYATHU

Mechanical and thermal properties are reviewed and electrical
and magnetic properties are emphasized. Basics of symmetry
and internal structure of crystals and the main properties of
metals, dielectrics, semiconductors, and magnetic materials
are discussed.

YoMy MOKHA HABUUTUCS

The discipline facilitates reaching study goals:
PRN 1 To have advanced conceptual and methodological




knowledge of micro- and nanosystem engineering and at the
border of subject areas, as well as research skills sufficient for
conducting scientific and applied research at the level of the
latest world achievements with the corresponding direction,
obtaining new knowledge, their use in own research and
teaching practice or professional activity$

PRN 2 Freely present and discuss with specialists and non-
specialists the results of research, scientific and applied
problems of micro- and nanosystem technology in national
and foreign languages, publicize the results of research in
scientific publications in leading international scientific
publications.

SIK MOXHaA KOPUCTYBATHUCS
HaOyTHUMH 3HAHHSIMH 1
YMIHHSMU

The discipline facilitates development of the following
competences:

ZK 6 Ability to communicate in a foreign language in an
amount sufficient to present and discuss the results of one's
scientific work in oral and written form, as well as to fully
understand foreign language scientific texts in the specialty.
FC 7 Ability to apply methods of analysis, mathematical
modeling, perform physical and mathematical experiments
when conducting scientific research in the field of micro- and
nanosystem technology.

Indopmarriiine 3abe3nedeHHs
IUCIUAIUIIHA

- Syllabus

- Electronic materials. Principles and applied science. 2019,
683 pages. Edited by ELSEVIER, USA.

- Functional dielectrics for electronics. 2020, 294 pages.
Edited by ELSEVIER, USA.

Bup ceMecTpoBOro KOHTPOIIIO

Examination




