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BCTYII

OOcsar BUOIPKOBMX HABYAJIBHHMX AWCIUILUIIH CTAaHOBHTH HE MeHIe 25% 3araabHOro o0csry
BIJIMOBIHOI OCBITHBOI MPOTPaMH 32 SKOK HABYAETHCS 3100yBad Ha BiJIMOBIAHOMY PiBHI BHIIOi
OCBITH.

3MiCT KOHKpeTHOi BHOIpKOBOT HaBYaJbHOI AWCHUIUIIHM BH3Ha4ae ii cuimabyc — poboua
IporpaMa HaBYaJIbHOI TUCITUILIIHU.

BubipkoBi HaBYaIbH1 AUCIUILUTIHU HAIAFOTh MOYKIJIMBICTD 3100yBady:

* MoOyIyBaTH 1HAMBIAYaIbHY TPAEKTOPIEIO HABYAHHS;

* O03HAWOMHUTHCSA 3 Cy4YaCHUM PiBHEM HAYKOBHUX JOCIIHKEHb Y BIIMOBIIHIN raigy3i 3HaHb;

* moruouTH nMpodeciiiHy MiATOTOBKY B M&kXaX 00paHOi CIEeliaIbHOCTI Ta OCBITHBOI IPOTPaMu;
* 3100yTH AOAATKOBI pe3yabTaTH HaBYaHHSI.

3m00yBa4 oOuMpae MTUCHUTUTIHY BiAMOBITHO /IO HABYAJILHOTO IUIAHY, 32 SKMM BiH HABYAETHCS, 110
BH3HAYa€ KUTBKICTh 1 0OCAT HaBYAIBHUX JHUCIHUILUIIH BUIBHOTO BHOOPY 3/100yBada Jijisi KOHKPETHOTO
ceMecTpy. Y HaBYaJbHOMY IUIaHI 3a3HAU€HO JBi KaTeropii JUCHUIUTIH BUTBHOTO BHUOOpPY: LUKI
3araJibHO{ MiATOTOBKH Ta IUKJI MPOQECiifHOT MiArTOTOBKH.

3n00yBaui BUIIOI OCBITH OOMpParOTh IJUCIMILIIHU BUIBHOTO BUOOpY 3 HMKIY MpodeciitHoi
nigroroBku 3 d-Karanory (y paMkax OCBITHBOI IPOrpamMu).

Haguanphui aucuumininn ®-KaranoriB copsimoBani Ha ¢GopMyBaHHs pe3yJbTaTiB HAaBYAHHS IS
HaOyTTs crieniadbHUX ((haxoBHX) KOMIETEHTHOCTEH.

Karamor amcuumuiin BiTbHOrO BHOOPY € CHUCTEMAaTH30BAaHMM AaHOTOBAHHUM IEPEITIKOM
JMCLUIUTIH, SKiI BITHOCATHCS A0 BUOIPKOBOI CKJIAJOBOI OCBITHBOI MPOTpaMu JJisi IEBHOTO PiBHSA
BHIIO1 OCBITH.



IHCTPYKILIA KOPUCTYBAYAM KATAJIOI'Y

Kinbkicts 1 00car (y kpenurax €KTC) HaBuaabHUX TUCHUILIIH, sIKI MOXKe oOpartu (BUOIPKOBHUX
JMCLUIUTIH) acHipaHT BU3HAYA€THCS HABUAIBHUM IUTaHOM, a came st Il kypey — 12 kpenuTis;
1o 6 KpeauTiB y KOXKHOMY cemectpi) . OOcCsr, BUAN ayJUTOPHUX 3aHATH Ta KOHTPOJIbHI 3aX0IH 3
BHUOIPKOBHUX HABYAIBHHUX JUCHHUIUIIH BU3HAYAIOTHCS BiAMOBIIHUM HaBUAIHHUM ILIAHOM.

Bubip nuctmmnin 3 ®-KaranoriB acmipantamu 3IiHCHIOETHCS, SK IPaBHIO, HA IOYATKY
BECHSHOTO CEMECTpy IMepIIoro poKy HaByaHHS (oOpaHi ITUCIUIUIIHA BUBYATUMYTHCA Y
HACTYIIHOMY HaBuajbHOMY potii). Pesynbratu BUOOpPY BHUKOPUCTOBYIOTHCS HJisi (OpMYBaHHS
1HIUBITyaTlbHUX HaBYAJIbHUX TUIAHIB.

[Iponienypa BuOOpYy acmipaHTaMH HaBYAJIBHUX JUCHHMIUIIH 3 D-KatayoriB peami3yeThcs depes
creriainizoBany iHdopmarliiiny cucremy YHiBepcutety («my.kpi.uay).

3n00yBay, SIKMM 3HEXTyBaB CBOIM IIpaBOM BHOOpY, MOke€ OyTH 3allMCaHUl Ha BUBYEHHS
HAaBYAJIBHUX JHUCUUIUIIH, OOpaHWUX 3aBiyBaueM BHUIYCKOBOI Kadeapu [uis onTHMi3amii
HaBYAJIBHUX IPYII/TIOTOKIB.

Sxmo 3m100yBad i3 TMOBaXKHOI NMPUYUHU HE 3MIr OOparW IUCHUIUIIHK BYacHO, ab0 BUSBHB
MIOMMJIKY IIOJI0 CBOTO BOJICBHSIBICHHS, BiH 3BEPTAE€ThCA 10 JACKAHATY 13 3asBOO IS 3aMKCy Ha
BUBYCHHS OOpaHWX HHUM JUCIUIUIIH, HAJaBIIM JOKYMEHTIB, SIKI 3aCBIIYYIOTh IOBa)XKHICTbH
OpuyuH. 3asBa Ha 3MiHy BHUOIPKOBOi JUCHMIUIIHM Y C(OPMOBAaHOMY 1HJIMBITYyaJlbHOMY
HABYAJILHOMY IIJIaH1 Ma€ MOJABAaTHCS HE Mi3HIIIE HIXK 3@ MICALb J0 MOYaTKy CEMECTPY, B SIKOMY
BUKJIQIA€THCA 15 TUCIUILTIHA.

Pesynpratn  BuOOpy 3m00yBaueM  HaBYQJIBHUX  JUCHMIUTIH  3a3HAYalOTBCS B HOTO
IHAVBIAyaTbHOMY HaBYaJIbHOMY IUIaHI B po3aumn «OOpaHi JUCIHILTIHN. HaBuansHi
JTUCIUTUIIHY, K1 BHECEHI JI0 1HIMB1AyaJIbHOTO HABUYAJIBHOTO IUIaHy 3100yBava, € 000B'I3KOBUMHU
JUTSL BUBYCHHSI.

binbie iHGopMalii mpo nMopsaoK peasizamii cTyIeHTaMH MpaBa Ha BUIBHUM BUOiIp HaBUYAIbHUX
JUCLUIUTIH MOXKHA 3HalTH y [lonoxkeHH1 Mmpo peasizanito npaBa Ha BUIBHUM BUOIp HaBUYAIbHUX
muctuiiid 3q00yBadamu Butioi ocBiTH KIII im. Irops Cikopcbkoro.



O©-KATAJOI - 2026 p.

JTUCHMILITHHA IS 2 KYPCY

(ITOTPIBHO OBPATH 12 KPEJAUTIB; 10 6 KPEJIAUTIB ¥ KOXKHOMY

CEMECTPI])
o . . KiabkicTb CemecTpoBa
N2 Ha3Ba HaBYAJILHOI JUCHHUILTIHH Cemectp . .
KpeauTiB aTrecTauis
1 | ®OTOHHI Ta ONTOCICKTPOHHI MIPUCTPOT 3 6 eK3aMeH
2 | Photonic and optoelectronic devices 3 6 eK3aMeH
3 | di3uKa aKTUBHHX JICJICKTPUKIB 3 6 eK3aMeH
OO6unciroBaibHI METOH Ta 3aCO0M HAyKOBHUX
4 . 4 6 eK3aMeH
JOCITIIPKEHD
TeXHOJI0T14HI IPOLIECH MIKPO- Ta HAHOCUCTEMHOI1
5 . pott p 4 6 eK3aMeH
TEXHIKH
6 | Electronic materials: principles and applied science 4 6 eK3aMeH




AHOTAIIT BUBIPKOBUX JUCLHUTIIH JJIS 2 KYPCY
®OTOHHI TA ONTOEJEKTPOHHI MPUCTPOI

Kadenpa, sika 3a0e3mneqye
BUKJTaJIaHHS

MiKpoeneKTpOHIKH

PiBens BUIIOT OCBITH

Tpertiii (OCBITHRO-HAYKOBHUH)

Kypc, cemectp

2;3

OOcHAT TUCHMIUTIHYA Ta PO3IOALT
TOJIMH ayJUTOPHOI Ta
caMOCTIHOI poOOoTH

6 kpemutiB €KTC, nekmii — 30 rom; mpakTH4HI PoOOTH —
30 rox, camocriiina pobota — 120 rox

MoBa Buknaganus

VYKpaiHCcbKa

Bumoru /10 moyarky BUBYCHHS
JUCUUTUIIHU

®i3uKa HamiBIPOBIIHUKIB, ONTOENEKTPOHIKA

[lo Oyne BUB4YATHUCS

Haiisickpasimii i ehekTuBHI cepu 3aCTOCYBaHHS
HaliCy4acHIINX aCIeKTiB ONTOCIEKTPOHIKU Ta (POTOHIKK
BKJTIOYAIOYN METUIITHY

Yowmy 11e 1ikaBo/Tpeda BUBUATH

doToHIKa BU3HAHA OIHIEIO 3 6 KIIFOYOBUX TEXHOJIOTIHN
croronHimHuboro AHs B cBiti. Y CIIA ¢doToHika BU3HaHA
TEXHOJIOTI€I0 MEePUIOPSIHOT He0OX1THOCTI 1 Kpainu. Came 3
(hOTOHIKOIO MOB'SA3YIOTH CHOTOIHI MOXKJIUBICTH BUPIIICHHS
Oararbox MPoOJIeM IO CTOSATH TEePEJI JTFOICTBOM B 0071acTi
E€HEPreTHKH, OXOPOHHU 3/I0OPOB'Sl, OXOPOHH HABKOJUIITHHOTO
cepenoBuila, iHGOpMaIitHOTO 3a0€3MeYeHHSs, TPOMHUCIOBOTO
BUPOOHMIITBA, 3a0€e3MEUeHHS OE3MEKH.

Yomy MOKHA HABUUTHUCS

ITPH3 3actocoByBaTu 3HaHHS 1 pO3yMiHHs (Di3UKH, BIAMOBIIHI
Teopii, MOJIeNl Ta METOM JUIsl PO3B’A3aHHS MPAKTHUHUX 3a7a4
CHHTE3Yy NPHUCTPOiB (POTOHIKH.

[IPH4 OuiHroBatu xapakT€pUCTUKH Ta MapaMeTpHu MarepialiiB
MPUCTPOIB (POTOHIKH MIKPO- Ta HAHOCUCTEMHOI TEXHIKH, 3HATU
Ta PO3YMITH OCHOBM ONTHUKH HAIIBIIPOBITHUKIB

[TPH14 Bwmitu
TEXHOJIOT'1] Ta IHHOBAIIi1, 3HAXOIUTH HOB1 HEIAOJIOHHI PilLICHHS
13aco0H iX 3/11HCHEHHS.

I[IPH16 3actocoByBaTd 3HaHHA CTPYKTYPHUX OCOOIMBOCTEH,
OpPUPOAM  XIMIYHOTO  3B’SI3Ky  Ta  €NeKTPOQi3UYHHUX
BJIACTUBOCTEN

3aCBOIOBATM HOBI 3HAHHA, IPOrPECHBHI

MatepiamiB  (OTOHIKM i1 CTBOPEHHSA

(hyHKIIIOHATFHUX MaTepiajiB Ta CTPYKTYP.

SIK MO’XKHa KOpHUCTYBaTHCS
HaOyTUMHU 3HAHHSIMU 1
YMIHHSIMHI

3K1
CUTYaIIisIX

3MaTHICTh  3aCTOCOBYBAaTH 3HAHHA y  TMPaKTHYHUX
3K7 3narHicTh 10 MOIIyKY, 00poOiIeHHs Ta aHaii3y iHpopmarii
3 PI3HUX JIKepell.

@K1 3parHICTP BHKOPUCTOBYBATH

HayKoBUX (DaKTiB, KOHIICTIIIH, TEOpid, MPUHIUMIB 1 METOMIB

3HaHHSA 1 PpO3YMIiHHSA
JUTs1 POTOHIKH

®KS8 3mgarHICT, BU3HAYATHU Ta OIIHIOBATH XapaKTEPUCTHKU Ta
rapamMeTpH marepiaiiB poToHIKH




Indopmariiitne 3abe3neyeHHs
ITUCILUIUIIHU

- Cuna0yc

.OnToenekrponika: Hapy. mociOHuK /E.l.UepHskoB Ta iHII. —
XapkiB: XHYPE. 2015. - 396 c.

-. OnroenekrpoHnika: 4.2,HaBu. mociOHuk /E.l.YUepHskoB Ta
i, — X.: XHYPE. 2016. —-292 ¢

[Tpe3enTarii Jiekiiit

Buz cemecTpoBOro KOHTPOIIIO

Exzamen

PHOTONIC AND OPTOELECTRONIC DEVICES

Kadenpa, sika 3a0e3mneqye
BUKJTaJIaHHS

Microelectronics

PiBens BUIIOT OCBITH

Third (educational and scientific)

Kypc, cemectp

2;3

OO0cAT TUCIMILITIHY Ta PO3TOALT
TOJVH ayIUTOPHOI Ta
caMoCTiitHOI poboTn

6 xpemutiB €KTC, nekuii — 30 rox; mpakTuuHi poOOTH —
30 roa, camocriitHa po6ota — 120 rog

MoBa Buknaganus

English

Bumoru 10 moyarky BUBYCHHS
JUCUUIUIIHU

Physics of Semiconductors, Optoelectronics

[lo Oyne BUB4YATHUCS

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.

UYomy 11e 1iikaBo/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.

qOMy MOXXHa HABYUTHUCA

ITPH3 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
ITPH14 To be able to learn new knowledge, progressive
technologies and innovations, to find new unconventional
solutions and means of their implementation.

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




SIk MOXKHA KOpUCTYBaTUCA
HaOyTUMHU 3HAHHSIMU 1
YMIHHSIMHI

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
®KS8 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

Indopmariitne 3a0e3meueHHs
JUCLIUILIIHA

- Syllabus

- Optoelectnics and Photonics principles and practices, Second
Edition S.O.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.

Buz cemecTpoBOro KOHTPOJIIO

Examination

PIBUKA AKTUBHUX AIEJIEKTPUKIB

Kadenpa, sika 3abe3neuye
BUKJIAJIAaHHS

MiKpoeneKTpOHIKH

PiBens BHUIIOT OCBITH

Tpertiit (OCBITHRO-HAYKOBUHA)

Kypc, cemectp

2;3

OO0csr JUCHUIUTIHU Ta PO3MOILT
TOJMH ayJUTOPHOI Ta
caMocCTiitHOi poboTu

6 xpenutiB €KTC, nexuii — 30 rox; mpakTu4Hi poOOTH —
30 rox, camocriitHa po6ota — 120 rog

MoBa Buxknaganus

AHTIINCHKA (32 OaKaHHIM YKpaiHChKa)

Bumoru 110 modaTky BUBYCHHS
JTUCLUAIUIIHU

[Ipuiagn Ha HAHOPO3MIPHUX Ta HA KBAHTOBUX €(eKTax

[ITo 6yne BuB4aTHCS

OcHOBU (i3UKH aKTUBHUX JIEJIEKTPHUKIB

— Meroau BHUKOpHUCTaHHSI J1€JEKTPUKIB B EJNEKTPOHILl Ta
HaHOEIIEKTPOHIIII.

— OCHOBHI €JIEeKTpUYHI BIACTHUBOCTI TBEPAUX TII Ta iX
3aCTOCYBAaHHSI B €JIEKTPOHIII Ta MPHUKIAAHIA (izull, y TOMY
YHUCIl Cy4YacHl [IeJeKTPUYHl eJIEKTPOHHI MpHJIagu  JUIs
JOCIIKEeHDb y 010JI0Tii Ta METUIIMHI.

— Hanodi3zuka nienekTpukiB, BIUIMB CTPYKTYpH Ha (i3uyHi
BJIACTUBOCTI JII€JEKTPUYHIX HAHOMAarepiajiB 1 NEpCHEKTHBU
PO3BHUTKY HOBOTO HAyKOBOTO HAIMIPSIMKY — J1€TKTPOHIKH.

Yomy 11e mikaBo/Tpeda BUBYATH

AxTuBHI ((QyHKIIOHANBHI) JAi€JIEKTPUKH 3HANIUIM ILIUPOKE
3aCTOCYBaHHS B PI3HHUX Taly3sSX HayKH 1 TEXHIKH —
€JIEKTPOHIIl, paxioTexHili, H(OpMaliifHO-BUMIPIOBAIBHIN 1
0O0YHCITIOBAJILHINA TEXHIL Ta 1H.

B ocranni poku BifOyBcsi SIKICHUH «CTpHOOK» y po3pooOii
JEJIEKTPUIHUX HaHOMATepialliB 1 CTBOPEHI Ha X OCHOBI HOBHUX
BUJIIB MIKpPOEJIEKTPOHHUX, ONTOEJIEKTPOHHUX i




HAHOEJICKTPOHHUX MPUCTPOIB 3 YHIKAJILHUMH BIACTHBOCTSAMH.
e 3yMOBIIEHO HAYKOBHMH BIAKPUTTSIMHU B Taly3i (Hi3UKH
(yHKIIOHATBHUX ~ JIENEeKTPUKIB 1 TOSBOIO HOBHUX
MPOrPECUBHUX TEXHOJIOTIH X BUPOOHUIITBA Ta 3aCTOCYBAHHI.

LIOMy MO>XHa HAaBYUTHUCA

BuBueHHS  QUCHMIUTIHM  CHOPHSE  JOCATHCHHIO  TaKUX
pe3yabTaTiB HABYAHHS:

— IIPH 1 Maru nepenoBi KOHIENTyaldbHI Ta METOMOJOTIYHI
3HaHHS 3 MIKpPO- Ta HAHOCUCTEMHOI TEXHIKM 1 Ha MExXi
MpEeIMETHUX Taly3eid, a TaKoX JOCHTIIHUIBKI HaBUYKH,
JOCTaTHI  JUIsl TPOBENCHHS HAYKOBUX 1  TNPUKIAJIHUX
JTOCIIDKEHb Ha PIBHI OCTaHHIX CBITOBHX JIOCATHEHb 3
BIJINIOBITHOTO  HAmpsiMy, OTPHUMaHHS HOBHX 3HaHb, IX
BUKOPUCTAHHSI Yy BJIACHUX JOCII/DKCHHSX Ta BHKJIAJIAIBKIH
npakTuii abo mpodeciitHiii qisUTbHOCTI;

— I1PH 6 Po3po0usaTu Ta gociikyBatu (i3ndHi, MaTeMaTH4Hi
1 KOMIT'IOTepHI MoJeni TMpoueciB 1 cucrteM, e(eKTUBHO
BHKOPHCTOBYBaTH iX JUIsl OTPUMAaHHS HOBHX 3HaHb Ta/a0o
CTBOPEHHS  IHHOBALIMHUX  TPOAYKTIB Yy  MIKpo- 1
HAHOCHUCTEMHIN TEXHIIli Ta IOTHYHMX MDKIMCIHUILUTIHAPHUX
HampsiMax, y HayKOBO-TI€JaroriuyHii AisIbHOCTI.

SIK MOYKHA KOPUCTYBATHCS
HaOyTUMU 3HAHHSMU 1 YMIHHAMUA

BuBuennss aumcuuiuling - crnpusie  (pOpMyBaHHIO — TaKUX
KOMIIETEHTHOCTEM:

— @K 2 3paTHICTh pO3BUBATU TEOPETUYHI 3aCajf, CTBOPIOBATH
1 3acCTOCOBYBaTH CydyacHI OO0’€KTH 1 IpolecH MIKpo- Ta
HAHOCHCTEMHOI TEXHIKH;

— @K 7 3partHicTh 3acTOCOBYBaTM METOAM  aHai3Yy,
MareMaTUyHe MOJEJIOBAaHHsS, BHUKOHYBaTH  (i3uuHi Ta
MareMaTu4Hl eKCHepUMEHTH TpU TPOBEJCHHI HAyKOBUX
JOCHIKEeHb B 00JIACTI MIKPO- Ta HAHOCUCTEMHOT TEXHIKH.

Indopmariiiine 3abe3neyeHHs
TUCIAILIIHU

- Cunabyc

- FO.M. Nonnasko. ®izuka aienexrpukis. Kuis, HTYY "KIII"
[Tomitexnika, 2015, 568 crop.  Iligpyunuk. 3aTBepHKEHO
MOH (JImct N21/11-16679 Bim 04.11.2013 p.)

- FO.M. Tlonnnagko, JLIL. TTepeBepzena, O.C. Boponos, FO.I.
Axumenko. «PISUYHE MATEPIAJIO3BHABCTBO. Yactuna
2. JIEJIEKTPUKMU.

- Yuriy M. Poplavko. Physics of active dielectrics. Volume 1.
Polarization, conduction, losses, breakdown. 349 pages.
LAMBERT Academic Publishing. 2015. HapyansHuit
nocionuk: I'pud «KIID» - pimenns HaykoBoi Panu HTYY
ITporokosr N26 Bix 30 weprHs 2015 p.

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

2015. HaBuanbuwmii nociouuk: I'pud «KIIDy - pimenss

HayxoBoi Pagu HTYV IIporokon N26 Bin 30 uepBus 2015 p.

Bug ceMecTpoBOro KOHTPOJIIO

Ex3amen




OBYUNC/IIOBAJIBHI METOAU TA 3ACOBH HAYKOBUX JOCJII’>KEHD

Kadenpa, sika 3a6e3neuye
BUKIIAJIAaHHS

Enexrponnoi imxenepii

PiBenb BUIIOT OCBITH

Tperiii (OCBITHbO-HAYKOBHUIA)

Kypc, cemectp

2; 4

OO6cAr TUCIMILTIHY Ta PO3MOALT
TOJMH ayIUTOPHOI Ta
caMoCTiitHOi poboTn

6 kpemutiB €KTC, nekmii — 30 rox; npaktuuni podotu — 16 ronx,
camocriiiHa po6ota — 134 rox

Moga BUKJIadaHHA

VYkpaincbka

Bumoru 110 modaTky BUBYCHHS
ITUCLUAILIIHU

Jlnisi BUBYEHHS NUCHMIUTIHM HEOOXigHI 3HAHHSA, YMIHHS Ta
HaBMYKH 3 MATEMaTHYHOTO aHaJIi3y, 30KpeMa TU(epeHIiaIbHOTO
Ta IHTErPaJIbHOTO OOYMCIICHHS, OOYMCIIOBATBHOI MAaTEMAaTHKH,
MaTeMaTH4HOI (DI3UKH.

[I{o 6yne BuBYaTHCS

* crenudika Ta BIaCTUBOCTI MaTeMaTUYHUX PIBHSAHB, 30KpeMa
THIMHUX, HENMHIHHUX, TU(depeHIialbHUX Ta IHTErpaTbHUX
PIBHSHB, 10 SKUX 3BOJSATHCS 3a7a4i MIKpO Ta
HaHOCJIEKTPOHIKH;

* YHCeIbHI METOIU PO3B'I3aHHS PIBHSIHb;

* pO3B’si3aHHS JU(EpPEHIIATFHUX PIBHAHb 3 YACTHHHUMHU
MTOX1THUMH, SIKi MAIOTh aHAJITUYHUHN PO3B’A30K;

* pO3B'si3aHHA 3a/1a4 HAOIMKEHHS (DYHKITiH, BKITIOYAI0UN
HEJIHIKHI 3a/1a41 anmpOKCHUMAIlii;

* pO3B'A3aHHSA 33/1a4 YMOBHOT Ta 6€3yMOBHOI OMTUMI3alliT;

* 00uKCIIIOBaJIbHI 3aCO0M PO3B'sI3aHHSI MAaTEMAaTUYHUX 3a]1a4.

UYomy 11e 1iikaBo/Tpeda BUBYATH

BinbicTh SBUIL Ta MPOLECIB B MIKPO- Ta HAHOETIEKTPOHILI
€JIEKTPOHIL OMUCYIOThCS anredpaiuHuMu, TudepeHIialbHIMU
a0o 1HTerpaJbHUMH PiBHSIHHAMU. BMIHHS cTaBUTH 3a/1a4i Ha
OCHOBI TaKMX PIBHSIHb Ta iX pO3B'sI3yBaTH J103BOJISIE
MOJIEJIIOBAaTH PI3HOMAaHITHI IPOLIECH, SIBUILA, TPUCTPOI Ta
MPWJIAJN Ta CUCTEMH B rajiy3i MIKpO- Ta HAHOEJIEKTPOHIKH, 1110
€ OJTHUM 3 €TaliB sIK X HaAyKOBOTO JTOCIIPKEHHS, TaK 1
CTBOPEHHSI HOBOTO TTOKOJIIHHSI €JIEKTPOHHUX MPUCTPOiB. Benmnka
yBara NpHUAUISETbCSA YUCEIIbHUM METOZaM PO3B's3aHHs, 1110
BpPaxXoBYIOTh CHEIU(IKY 3a/1a4 MIKpO- Ta HAHOEJIEKTPOHIKH.

YoMy MOXKHA HABUUTHUCS

BuBYeHHs IUCHUILITIHY clipysie GOPMYBAaHHIO TAKUX PE3YNbTaTiB
HaBYAHHS:

- CUCTEeMHO MUCIIUTH Ta 3aCTOCOBYBaTH TBOpPYi 3A10HOCTI 10
(hopMyBaHHS IPUHIIUIIOBO HOBUX 171€H, OyayBaTH 1
JOCHIKYBaTH (Di3MYHi, MaTeMaTU4Hi 1 KOMI FOT€PHI MOZEi
00’€KTIB Ta MPOIIECIB MIKPO- T4 HAHOEIEKTPOHIKH,
MIPOIOHYBATH CIIOCOOM PO3B’s3aHHS MOCTaBICHUX 3a/a4, KOJIU
MeToau iX BupimeHHs He Biaomi (ITPH4).

- [InanyBarty 1 BUKOHYBaTH eKCIIEpUMEHTaNIbHI Ta/abo
TEOPETUYHI JOCIIHPKEHHS y cpepl MIKpO- Ta HAHOCHUCTEMHOT
TEXHIKH, TOTUYHUX MIKAUCIUTUTIHAPHUX HAMIPSIMIB 3
BUKOPUCTAHHSAM CYYacHHX TE€OPiil, METO/IB, CTIEIiaTi30BaHOTO
o0JIaIHaHHS Ta OCHAIICHHS, IHPOPMAIiTHO-KOMYHIKaI[i THIX
TEXHOJIOT'1H, KpUTUYHO aHAI3yBaTH PE3yJIbTaTH BIACHUX
JOCTIJDKEHD 1 pe3yJbTaTH IHIIKUX JOCIIAHUKIB Y KOHTEKCTI




YCBhOTO KOMIUIEKCY CyYacHHX 3HAaHb OO JOCIIKYBaHOT
npo6iemu (ITPHYS).

- [InanyBaru, opranizoByBaTH Ta KOOPAMHYBATH POOOTY MIOIO
MIPOEKTYBaHHS, PO3POOJICHHS, aHATIi3y, PO3PAXYHKY,
MOJICITIOBaHHS, BUPOOHMIITBA T TECTYBaHHS MIKpO- Ta
HaHocucteMHoi TexHiku. (ITPHO6)

- Po3po6iiaT HOB1 METO/IM 1 TEXHOJIOTIT, TpOrpamMHi 1 anaparHi
3ac00M MIKpO- 1 HAHOCUCTEMHOI TeXHIKH, MIKPOEJIEKTPOHHHUX
iHdopmartiiinux cucrem (ITPHY).

SIK MO’KHA KOPHCTYBaTHCS
HAOyTHMH 3HAHHSIMH 1
YMIHHSIMH

BuBUUMBIIM TUCIUILTIHY CTYJCHT 3100yBa€ Taki
KOMITE€TEHTHOCTI:

- 3MaTHICTH 10 a0CTPAKTHOTO MUCIICHHS, aHAI3y Ta CHHTE3Y
(3K1).

- 3MaTHICTB 3aCTOCOBYBATH Cy4acHi iH(OpMaiiiHi TEXHOIOTIi
(3K4).

- 3MaTHICTB 3aCTOCOBYBATH METO/IM aHAJII3y, MAaTEMaTHIHE
MOJICIIIOBaHHS, BUKOHYBATH (Pi3WYHI Ta MaTeMaTu4Hi
EKCIICPUMEHTH TIPU TIPOBEACHHI HAYKOBUX JOCIIKCHb B
o0macTi Mikpo- Ta HaHOCcHCTeMHOI TexHikn (DKS).

- 3IaTHICTh YIOCKOHAIIIOBATH ICHYIOUI 1 pO3pOOIISITH HOBI
METOJIM 1 TEXHOJIOTIi, TporpaMHi i anmaparHi 3aco0H MIKpoO- 1
HAaHOCHCTEMHOI TeXHikH OloMeanaHoro npusHadeHHs (DKI).

Indopmariitne 3a0e3meueHHs
TUCIAILIIHU

- Cunabyc

- bipra I.O. MeTonosnoris 1 opraHi3aiist HayKOBUX JOCTIIKEHb /
IO Bipra., FO.T". Bypry. — K.: IlenTp yu6oBoi miteparypu, 2014.
— 142 c. — ISBN 978-617-673-248-8

- [Ipoxonenko }O.B., Tarapuyk /I./l., Kazmipenko B.A.
O6uucmoBanbHa MateMatuka: Hapu. [Tocionuk.—K.: IBI]
,,BumaBauNTBO «IlomTexnika»”, 2013.-224 c.

- ®enpaman JI. I1. YUucenbHi MeToau B iHPOPMATHUILI :
nigpyunuk / JI. I1. @enpaman, A. L. [lerpenxo, O. A.
JmutpieBa. — Kuis : BHV, 2006. — 480 c.

Bug CECMECTPOBOI'O KOHTPOJIIIO

Exzamen

TEXHOJIOT'TYHI MPOILIECU MIKPO- TA HAHOCUCTEMHOI TEXHIKHA

Kadenpa, sika 3abe3neuye
BUKJIAIaHHS

MikpoeneKkTpoHIKI

PiBeHn BUIIOT OCBITH

Tpertiit (OCBITHRO-HAYKOBUH)

Kypc, cemectp

2;4

OO0cCsr IUCIUIUTIHU Ta PO3MOLT
TOJINH ayAUTOPHOI Ta
caMoCTiitHOi poboTn

6 xpemutiB €KTC, nexuii — 30 rox; mpakTuyHi poboTH —
16 rox, camocriitHa po6ota — 134 rox

MoBa BUKIIQJaHHS

VYKkpaiHCchka

Bumoru 1o modaTky BUBYCHHS
ITUCILAIUIIHU

TexHomoriuni  Kypcu  0OakajmaBpChkoi Ta  MaricTepchKoi
[T ATOTOBKHU




[Ilo Oyne BUB4YATHUCS

Oco06aMBOCTI TEXHOJOTIYHUX MPOIIECIB MIKpOMEXaHIYHOT
00poOKku kpemHito: BuOyxoBa Jitorpadis, LIGA- TexHonoris
Ta iH.

Yomy 11e mikaBo/Tpeda BUBYATH

Cyuacai MEMC-cencopu juist [HTepHeTY pedeld, akTyaTtopH,
panioyacTtoTHi 6J10KK MiKpocxeM 0a3yroThesl Ha Mporecax
MIKpPOMEXaHIYHOI 00pOOKH KPEMHIIO

Yomy MOKHA HABUMTHUCS

Po3p0o0s1eHHIO TEXHOIOTIYHUX KapT Ta PErIIaMECHTIB
BUTOTOBJICHHS] HOBUX MPUJIAJIIB MIKPOCHCTEMHOI TEXHIKH -
[TnanyBaTH i BUKOHYBATH €KCIIEPUMEHTAIBHI Ta/ab0
TEOPETUYHI JOCIIKeHHS y c(epi MIKpO- Ta HAHOCUCTEMHOT
TEXHIKH, TOTUYHUX MDKAUCIUTITIHAPHUAX HAMIPSIMIB 3
BUKOPUCTAHHSIM CYy4acHHUX TE€OPiil, METOIiB, CIIe11alli30BaHOTO
o0naiHaHHs Ta OCHAIICHHs, IH()OpPMaLIHHO-KOMYHIKAIlIHHUX
TEXHOJIOT1H, KpUTUYHO aHaJIi3yBaTH PE3YJIbTaTH BIACHUX
JOCITIJKEHD 1 pe3y/IbTaTH 1HIIUX JOCIITHUKIB Y KOHTEKCT1
YChOTO KOMITJICKCY CY4aCHHUX 3HAHb MO0 JOCTIKyBaHOT
npobnemu (ITPHS).

- [InanyBaru, opraHizoByBaTH Ta KOOPAHHYBATH POOOTY MO0
IPOEKTYBaHHsI, PO3pOOJICHHS, aHAJIi3y, PO3PAXYHKY,
MOJZICTIIOBAaHHSI, BUPOOHUIITBA Ta TECTYBaHHS MIKpO- Ta
HaHocucTteMHoi TexHiku. (ITPH6)

- Po3po0isiTi HOBI METOMH 1 TEXHOJIOT11, TPOrpaMHi 1 anmaparHi
3ac00M MIKpO- 1 HAHOCUCTEMHOI TEXHIKH, MIKPOEJIEKTPOHHUX
iHdopmaniiinux cucrem (ITPHY).

Sk MOXHa KOpUCTYyBaTHUCS
HaOyTUMU 3HAHHAMU 1
YMIHHSIMH

s crBopenHst HoBux MEMC By311iB BUMIpIOBaJIbHUX T€
JIarHOCTUYHMX CUCTEM Ha KPUCTaJll, IPU MIPOEKTyBaHH1
MEMC-eneMeHTIB aHaJIOTOBUX 1HTETPAJIbHUX CXEM
-31aTHICTH 10 a0CTPaKTHOTO MUCIIEHHS, aHaJI3y Ta CHHTE3Y
(3K1).

- 31aTHICTb 3aCTOCOBYBATH Cy4acH1 1H(opMaIiiiHi TEXHOJIOT 1]
(3K4).

- 31aTHICTD YIOCKOHAIIOBATH ICHYIOU1 1 PO3pOOIISITH HOBI
METOJIU 1 TEXHOJIOT11, TPOrpaMHi 1 anaparHi 3aC00M MIKpo- 1
HAHOCHCTEMHOI TexHikU 6ioMeanuHoro npusHaueHHs (DPKI)

Indopmariiiine 3abe3neyeHHs
JTUCIIATITIHA

- CunaOyc

- O13UYHI OCHOBU €NIEKTPOHHOT TEXHIKH.

3.10.Torpa,l.€. Jlonaruncekuii, b.A. JIykisHelb. 3a peakiiicto

3.10.T'otpu. Bun. backut bit. 2004 p.

- M.M. Ilpumena, B.I1L.ITorpe6nsk. Mikpoenekrponika. Y. 1.

EnemenTtu mikpoenexktponiku. K. Buma mxomna. 2004p.

- M.M.Ilpumena, B.I1.ITorpeOusik. Mikpoenekrponika. Y. 2.

EnemenTn mikpocxemorexniku. K. Bumia mkomna . 2006 p.
[IpesenTartii JeKITii.

Buj ceMecTpoBOro KOHTPOJIO

Ex3amen




ELECTRONIC MATERIALS: PRINCIPLES AND APPLIED SCIENCE

Kadenpa, ska
3abe3neuye
BUKJIQIaHHS

Microelectronics

PiBenb BUIIOT OCBITH

Third (educational and scientific)

Kypc, cemectp

2:4

OO0csr TUCHUIUIIHA Ta
PO3MOILI TONUH
ayJIMTOPHOI Ta
caMoCTiitHOi poboTn

6 xpemautiB €KTC, nekmii — 30 rox; mpaktuuHi pobotu — 16 rom,
camocriitaa po6ora — 134 ron

MoBa Buknaganus

English

Bumorn no nouarky
BUBYEHHS TUCIHUAILIIHA

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 BUB4YATUCS

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

Yowmy 11e 1ikaBo/Tpeda
BUBYATH

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
HABUNUTHUCS

MOXXHa

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.

Sk MmoxkHa
KOPUCTYBATUCS
HaOyTUMHU 3HAHHSIMU 1
YMIHHSIMHI

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.

[adopmariitne
3a0e3neueHHs
TUCIIAILIIHU

- 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.

Bun cemectpoBoro
KOHTPOJIIO

Examination




