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BCTYN

06cAr HaBYabHMX AMCUMNAIH BiAbHOTO BUOOpPY CTaHOBUTb He MeHLle 25% Big 3arasbHOI KifbKocTi
KpeauTis EKTC, nepeabadyeHmx o5 KOXKHOMo piBHA BMLWOT OCBITU. PeanbHa MOXNMBICTb BUBOPY AUCLMMNIH
CTBOPIOE YMOBMU A1/19 AOCATHEHHA 3/106yBaYeM BULLLOT OCBITU HACTYMHUX LiNewn:

—O03HaMOMNEHHS 3 Cy4YaCHUM PiBHEM HAYKOBWUX AOCNigXeHb Y BiANOBigHIM ranysi 3HaHb Ta
PO3LWMPEHHA YN NOrIMDBAEHHA 3HaHb B paMKax 3ara/ibHUX KOMMNEeTEHTHOCTEN;
—nornnbneHHa npodecinHoi NiAroToBKM B MerKax o0bpaHoi chneuiasibHOCTI Ta OCBITHLOT
nporpamu, 3806yTTA A0AATKOBUX UM PO3LUMPEHHA ICHYIOYMX Pe3ybTaTiB HAaBYAHHS;
—b6inblW NoBHe 3a/10BONEHHA OCBITHIX i KBanidiKauinHMX 3anuTiB Ana noTpeb cycninbcTea Ta
ONA PO3LWIMPEHHA K NOrnMbaeHHA NigroToBKM 3a 06paHoto iHAMBIAYAIbHOK TPAEKTOPIEID HaBYaHHA.
3006yBavi BULLOT OCBITM 06MpPalOTb ANCUMNAIHK BigNOBIAHO A0 HaBYa/IbHUX MJIAHIB, 32 AKMMMU BOHMU
HaBYalOTbCA. Y HaBYa/IbHOMY MJiaHi 3a3HayeHOo ABi KaTeropii ANCUMNAiH BiNIbHOrO BMBOPY: LMKA 3aranbHoi
nigroToBKM Ta UMKA NpodeciiMHOoi NiaroToBKM.

Oucumnniim BinbHOro BMBOPY 3 LMKAY 3arasibHOI NiaroToBkM 3406yBadi BMLLOI OCBITM 06MpaloTh 3
3arasibHoyHiBepcuteTcbkoro Kartanory (gani — 3Y-Kartanor), aucuunniim BinbHoro Bubopy 3 LMKy
npodeciiiHoi niarotoBku — 3 ®-Katanory (y pamkax OCBiTHbOI Mporpamu).

KaTtanor gucumnnid BifibHOro BMBOPY € CMCTEMATM30BAaHMM aHOTOBAHMM NEPENIKOM AUCLUNAIH, SKi
BigHOCATbCA A0 BMOIPKOBOI CKNA[OBOI OCBITHBOI NMPoOrpamu ANnA NEeBHOro PiBHA BWULLOI OCBITU. 3micT
BiANOBIAHMX KaTaforiB y BUrAadi nepeniky AMCUMMAIH BinbHOro BMGOPY € A04aTKOM A0 HaBYa/NbHOro
naaxy.



IHCTPYKLIA KOPUCTYBAYAM KATANOIY

1. Kinbkictb i obcar (y Kpeautax EKTC) HaBYanbHUX AMCUMNAIH, AKI MOXKe o06paTn CTyaeHT
(BMBipKOBUX AMCLMNNIH) BU3HAYAETLCA HaBYaIbHUM NAAHOM, a came ans | Kypey — 23 KpeaurTis, Il Kypcy — 8
KpeauTie. Y HaBY4aNbHOMY MAaHi 33a3HAYAETbCA TaKOX CEMeCTp, Yy AKOMY BMKAaZAeTbcA BubipKoBa
ancumnnina, popma cemecTpoBOro KOHTPOAIO, BUAM Ta 06CATM HaBYaNbHUX 3aHATD.

2. be3snocepedHiin BUOGIp cTyaeHTaMM AUCUMMAIH 34IMCHIOETBCA LWIAXOM aHKeTyBaHHA. KorkeH
CTYAEHT 3aMOBHIOE aHKETY, B AKii 3a3HaYa€ ANCUMNAIHN, WO BiH 6arKae BUBYATM Y BECHIHOMY CEMECTPI TOro
K POKy HaBYyaHHA Ta/abo y OCIHHbOMY CeMecTpi HacTynmHOro POKy (3 ypaxyBaHHAM BM3HAYEHUX Y
HaBYa/IbHOMY NAaHi KiNIbKOCTI gMucuMnAin, ix obcary y kpeauTtax EKTC Ta cemecTpy BUBYEHHSA).

3. Y pasi HeMoxnmBocTi POpPMYyBAHHA HaBYa/bHOI TPynuM A8 BMBYEHHA NEBHOI AUCLMMNIHM,
CTYOEHTaM HA[A€ETbCA MOXAMBICTb abo 3A4IMCHUTM NOBTOPHMK BMBIP — NPUEAHABLUIMCL [0 BXe
cbopmMoBaHMX HaBYaNbHMX rpyn, abo onaHoByBaTW 06paHy AMCUMNAIHY IHOMBIAYANbHO 3 BUKOPUCTAHHAM
3MiwaHoi GopMM HaBYaHHA Ta iHAMBIAYaNIbHUX KOHCY/bTaLiN (MOXAUBICTb HAAAETLCA 3@ 06rPYHTOBAHOO
3aABOIO CTYAEHTA Ta pilleHHAM Kadeapu, aKa 3abesnedye BUKNAAAHHA L€l gucumnniim).

4. CTyneHT He MOXKe ABidi 06paTh ogHY 1 Ty X caMy HaBYa/ibHY AUCLMMIHY.

5. AKWO CTyAeHT i3 NOBaXKHOI NPUYMHM He 3Mir 06paTh AUCUMNAIHM BYaCHO, abo BUABMB MOMUAKY
LLLOZO CBOTO BOJIEBUABNEHHSA, BiH 3BEPTAETbCA B AEKAHAT i3 3aABOIO 414 3aNMCy Ha BUBYEHHA 0OPaHMX HUM
ANCUMNNIH, HapasliM BignoBigHI AOKymeHTU. CTyAeHT, AKUIM 3HeXTyBaB CBOiM npasom Bubopy, byae
3anMCcaHM Ha BUBYEHHA TUX AUCLMNANIH, AKi 3aBigyBay BUNYCKaro4uoi Kadeapu BBaXKaTume noTpibHMMK gns
OnNTMMI3aL,ii HaBYaIbHWUX rPyn i NOTOKIB.

6. ObpaHi cTyaAeHTOM HaBYa/bHi ANCUMNAIHK 3a3HAYalOTbCA Y MOro iHAMBIAYaNbHOMY HaBYa/ibHOMY
nAaHi.

7. binbwe iHpopMmaLii npo nNopsaoK peanisauii cTygeHTamu npasa Ha BibHUI BUGIp HaBYaNbHUX
OANCUMMNIH MOXKHa 3HalTK y NonoKeHHI Npo NopsaaoK peanisauii 3406ysadyamu Buwoi ocsiti KMl im. lrops
CiKopcbKOro npaBa Ha BiNlbHUI BUBGIP HaBYaNbHUX AUcCUMNAIH Ta MONOXKEHHI Npo peanisauilo npaBa Ha
BiZIbHWMI BUBIP HaBYa/bHUX AMCLMNAIH 3006yBaYammn BULLOT OCBITU dakynbTeTy enekTpoHiku KNI im. Iropa
CikopcbKoro.



®-KATANIOI — 2020 P.

Oucumnninm ana 1 Kypcy (Bnbip nepLIOKYPCHUKaMM)
(noTpi6bHO 06paTn 23 KpeguTis)

. . Kin-tb CemecTpoBa
Ne HasBa HaBYanbHOI AUCUUNNIHN Cemectp . .
Kpeguris arecrauin
1. MoaentoBaHHA TEXHONOTi HaNiBNPOBiAHUKOBUX MaTepianis 2 5 €K3ameH
2. Cuctemm 06pob6KM curHanis 2 5 eK3ameH
3. MogentoBaHHsA HaniBNPOBIAHMKOBUX Npuaagie Ta 2 5 €K3ameH

iHTErPaANbHUX MiIKPOCXEM

4, Modeling of technologies of semiconductor materials, 2 5 eK3ameH
devices and integrated circuits

5. Cuctemun nepeTBOpPEHHSA CUTHANIB 2 5 €K3aMeH

6. KoHcTpytoBaHHA HanNiBNPOBIAHMKOBUX  Mpwuaagis  Ta 2 5 €eK3aMeH
iHTErpanbHMX MiKpocxem

7. Design of semiconductor devices and integrated circuits 2 5 €K3aMeH

8. be3npoToBi CEHCOPHI MepeXKi 2 5 €eK3aMeH

9. Cuctemun 06po6KM LndpoBoi iHbopmaLii 2 4 3anik

10. | CneuKypc MiKpO- Ta HAHOCUCTEMHOT TEXHIKM 2 4 3anik

11. | Special course of micro- and nanosystem technology 2 4 3anik

12. | ®oToHiKa 2 4 3anik

13. | Photonics 2 4 3anik

14. | OnToeneKTpPOHHI iHpopmaLinHi cuctemm 2 4 3aniK

15. | Optoelectronic information system 2 4 3anik
Ovcumnninm ans 2 Kypcy (BnGIp NepLOoKYPCHMUKaMM)
(noTpi6bHO 06paTn 8 KpeauTis)

Ne Ha3Bsa HaBYaNbHOI AUCUUNAIHK Cemectp Kin-Tb, CEMECTP?Ba

KpeauTis atecrauin

1. di3nKo-ximis noBepxHi HaniBNPoOBiAHUKIB 3 4 3anik

2. OcHoBM KpUcTanoximii 3 4 3anik

3. Crystal chemistry basics 3 4 3aniK

4. MarHiToeneKkTpoHika B iHpopMaLiMHUX cucTeEMax 3 4 3anik

5. MeToaum Bisyanisauii iHpopmauii 3 4 3anik

6. MikpoeneKkTpoHHi iHpopMaLiiHi CeHCOPHI cucTemmn 3 4 3anik




AHOTALLIT BUBIPKOBUX AUCLIUNIH ANA 1 KYPCY

OCBITHi KOMNOHEHT 1-®

Ancumnnina MopgentoBaHHA TEXHO/IOTi M HanNiBNPOBIAHUKOBUX MaTepianis
PiBeHb BMLOT OCBITH Opyruii (marictepcbKuin)

OcBiTHA nporpama MiKpo- Ta HaAHOENEeKTPOHiKa

Kypc 1

CemecTp BMKNAAAHHA 2

Ob6car y KpeamTtax 5

MoBa BMKNaAaHHA YKpaiHCbKa

Kadeapa MiKpoeneKTpoHiku

Buknagau M.P.lombpyros

MNpepeksi3nTtu Kypcu 6akanaBpCbKoi NigroToBKM:

— MaTtemaTnyHu aHanis;

— @i3unKa (TepmoanHamika i monekynspHa ¢ismka);

— O6uucntoBanbHa MaTeMaTuKa;

—  Ximis;

— TexHOoNoriyHi OCHOBW eNeKTPOHIKK;

— Martepianu i KOMANOHEHTU MIKPO- Ta HAHOCUCTEMHOI TEXHIKY;
—  Ximia maTtepianis eNeKTPOHIKK;

— MogaentoBaHHA B €/IEKTPOHiIL.

MocTpeksi3nTn MopgentoBaHHA HaNiBNPOBIAHNKOBUX NPMAAAIB Ta iIHTErPaNIbHUX MIKPOCXEM

Lo 6yae BuByaTHCA MeToto Kypcy € onaHyBaHHA METOAiB MaTeMaTUYHOrO MOAENOBaHHA ¢i3nKo-
XiMIYHUMX ABMLL, HA AKMX BA3YOTbCA TEXHOOTIYHI NpoLecn BUPobHULTBA
HaNiBNPOBIAHMKOBMX MaTepianiB 41Aa eNeKTPOHHUX Npunaais. Ha ocHOBI
MeTOAiB TEPMOANHAMIKM BIAKPUTUX CUCTEM PO3INALAI0TLCA MOAe, WO
onucytoTb $a3oBi piBHOBArM PisHUMX TUNMIB, MPOLLECH 30HHOT OUNCTKY,
pianHHodasHy eniTakcito 6araToKOMNOHEHTHUX HaNiBNPOBIAHWUKIB TOLLO

Yomy ue uikaBo/Tpeba Kypc HagacTb 3mory HabyTn HaBMYOK B OCHOBHMX €Tanax Komn’toTepHOro

BMBYATH MOJeNt0BaHHA:

1. ®opmanizayis 06’ekmy — po3pobKa maTeMaTUYHOro onucy o6’ekTa
MoaentoBaHHA (MoaeNbHUX PiBHAHb).

2. loenmudgpikauisa napamempie 06’ekmy — aHani3 HaaBHOI iHpopmalLii npo
06’€KT i BU3HAUYEHHSA, MPUHAVMHI B NepIOMy HabAUMKEHHI, YNCNOBUX
napameTpiB, WO NPUCYTHI B PiIBHAHHAX MaTeMaTU4YHOI MoAeni.

3. Po3pobka anzopummy i npoepamu 0718 po38°A3aHHA MOOesTbHUX PiBHAHS.

4. [lepesipka moodesni Ha a0eK8amHicme — NOPIBHAHHA NOBEAIiHKK
pO3B’A3KiB MOAENbHUX PiBHAHb 3 MOBEAIHKO peasbHOro 06’eKTa.
3’AcyBaHHA rpaHuULLb, B MeXKax AKUX MOAE/NbHI piBHAHHA afeKBATHO
ONUCYIOTb peanbHuUit 06’ekT. 3a NoTPebun — Kopekyis modeni (moaenbHUX
PiBHAHb YM NLe IX NapameTpiB) Ta 34iiCHEHHS NOBTOPHUX PO3PAXyHKIB.

5. 30ilicHeHHA modentoroYux po3paxyHKie Ha Komn'toTepi.

6. IHMepnpemauyia peaysabmamie MOAENOBAHHS Ta hOPMYAHOBAHHS
peKkomeHOauill ANA NPAKTUYHOIO 3aCcTOCyBaHHA abo noaanbLumx

LOCNiAXKEHb.
YoMy MOXKHa HaBYMTHKCA OcHoBaM TepMOAMHaMIKM PO34MHiB, $a30BMX PiBHOBAr, 30HHOI OYWUCTKM,
(pe3ynbTaT HaBYaHHSA) pianHHOoda3HOI eniTaKkcil; 03HAMOMUTUCL 3  MPAKTUYHUMWU MPUKAAZaMKU Ta
3AiCHUTM CaMOCTINHO MOZENtOBAHHA 3a3HAYEHUX ABULL,
AK MOXKHa KopucTyBaTUCA CTyAeHTU 3MOXKYTb MPOBOANTU MaTEMATUYHE MOAENt0BAHHA Ha30BUX
HaBYTUMM 3HAHHAMM i Aiarpam i noB'A3aHMX 3 HAMM KBa3ipiBHOBAXKHMX TEXHONOTIYHMX NPOLECIB, WO

YMiHHAMMW (KOMNETEHTHOCTI) | 3aCTOCOBYIOTLCA NPU BUPOOHMLITBI HaNiBNPOBIAHWMKOBUX MaTepianis —
NpocTux pe4voBuH (Ge, Si), eBTEKTUYHUX cnaaBiB (Bi—Cd), 6iHapHWX cnonyk
(GaAs, PbTe Ta iHwux A"BY, A'B" ta AVBY), a Takox iX TBEPAMX PO3UMHIB 3
i30Ba/IEHTHUM aHIOH-KaTIOHHUM CKNaaoM.




IHpopmaLiliHe
3abes3neyeHHsA

HaBuyanbHa Ta poboya nporpamu aucumnninm, PCO, eNneKTPOHHUIA KOHCMNEKT
NeKUii, npeseHTaLil NeKLill Ta NPaKTUYHUX 3aHATb.

®o Pma npoBeneHHA 3aHATb

JleKuji TanpaKTUYHi 3aHATTA (3aCTOCOBYETLCS KOMBIHALLIA NAaCUBHUX Ta
aKTUBHMX METOAIB HaBYaHHA)

CemecTpoBMIA KOHTPONb

EK3ameH

Oucumnnina

Cuctemun 06pobkM curHanis

PiBeHb BULLOT OCBITH

Opyruii (marictepcbKuin)

OcsiTHA nporpama

MiKpo- Ta HAHOENEeKTPOHiKa

Kypc 1
CemecTp BMKNaZaHHA 2
Ob6car y kpeautax 5
MoBa BMKNagaHHA YKpaiHCbKa

Kadeapa

MiKpoeneKTpoHiku

Buknapay

3aBopoTHuit B.®.

MpepekBi3nTn

IHbopMmaTUKa, IHTeneKTyanbHi iHbopmauiliHi cuctemmn, Lindposa o6pobka
curHanie, MikpoOKoHTponepu

MocTpeksi3nTK

Cnctemun nepeTBOPEHHA cUrHanis, NepeaannaomHa npakTuKa, AvnaomHe
NPOEKTYBaHHA

Lo 6yae BMBYaTHCA

® apxiTeKTypa UMPpPOBUX CUCTEM PeasbHOrO Yacy, CUTHaAbHI NpoLecopw,
MeToAM NiABULLEHHA NPOAYKTUBHOCTI 06pO6KM Ta NepeTBOPEHHSA
CUTHanis,

® MporpamoBaHi cMCTEMM Ha KpucTani, BbyaoBaHi cuctemmn ob6pobku Ta
nepeTBOPEHHA CUFHaNIB, CMapPT-CEHCOPM Ta aKTHOATOPW;

®  OCHOBHi MNUTAHHA BUKOPUCTaHHA cucTem 0H6pobKM CUTHaniB Ta
nepeTBOPEHHA CUTHANIB B Pi3HMX rany3sax rocnofapcrsa, MeanunHMm,
HayKM Ta TEXHiKK, BICbKOBIM cnpasi Ta iH.

Yomy ue uikaBo/Tpeba

BMBYATU

CyyacHi TeHAeHLUiT aBTOMaTM3aU,i Ta poboTM3auji NnpoueciB B Pi3HMUX ranyssx
rocnogapcraa, NPOMMUCAOBOCTI, TENEKOMYHIKaL,ii, MeanLnHi, HAYKM Ta TEXHIKK,
BilICbKOBIl cnpaBi i T.n., NoTpebye ¢axiBLiB MO CUCTEMAM KOTPi NPaLLOOTb B PEXKUMI
peanbHOro Yacy ansa ob6pobkm curHanis 3 npegmeTHoi obnacti. OTpMMaHHI 3HAHHA
6yayTb HEOBXIAHMMM Ta KOPUCHUMM ANA BUNYCKHUKIB, AKi 6yAyTb NpaLoBaTh B
po3pobui Ta ekcnayaTauii cydacHMxX ULnMdpoBuX iHpopMaLiMHMX cucTEM
aBTOMAaTM3aLUil BUPOOHMLTBA B MPOMUCAOBOCTI, MOHITOPUHTIY B €KOOTii, MeAULMHI,
HaYKOBMX AOCNIAKEHHSAX, BIMCbKOBIN cnpaBgi Ta iH.

Yomy MOXHa HaBYUTUCA

(pe3ynbTati HaBYaHHA)

®  3HaHHA apXiTEKTYpPU LUPPOBUX CUCTEM pPeasibHOrO Yacy,

®  3HAHHA apXiTeKTypW NPOrpamMoBaHMUX CUCTEM Ha KpucTani, BOya0BaHUX cucTem
06p06KKN Ta NEPETBOPEHHA CUTHANIB, CMAPT-CEHCOPIB Ta aKTHOATOPIB, OCHOBHMUX
KOMNOHEHTax LMbPOBUX CUCTEM PEANbHOIO Yacy Ta iX GyHKLiAX,

®  MeToAM NiABULLEHHA NPOAYKTUBHOCTI pO6OTU cMCTEM peasibHOro Yacy,

®  MPUHUMNM OpraHisauii Ta GyHKLUiOHYBaHHA PO3MNOAiNEHNX MmepexK 360py AaHMX,
CTaHAAPTM Ta NPOTOKOAN 0OMiHY UMbPOBUMU JaHUMMU,

®  Cy4acCHi NiaxoAm Ta NPUHLMNIM PO3PO6KM NporpamHoro 3abesnevyeHHn Ao
cuctem umdpoBoi 06pobKM CUTrHaNiB, MOBU NPOrpamMyBaHHs BOYA0BaHWUX
LUMPPOBUX CUCTEM pPeasibHOrO Yacy

AIK MOXKHa KopucTyBaTUCA
HaByTUMM 3HAHHAMM i

YMiHHAMM (KOMNETEHTHOCTI)

e o cneumdikakii BUMor npegmeTHOi 061acTi Po3pO6UTM KOHLUENTYaNbHY,
NnorivyHy Ta GyHKLMOHANBbHY Moaeni cuctemMm o6pobKKM Ta NepeTBOPEHHSA
CUrHaniB, po3pobuTK apxiTekTypy LMdpoBOoi cMcTemMM, Ta MOAENb
PO3ropTyBaHHA CUCTEMMU,

e o ¢yHKUiOHaNbHIN cneumdiKaulii BUSHAUUTM NPUHLMNOBUIA CKNAA4,
OKpemmx MoAyANiB Ta NiACUCTEM, BUSHAUYMUTM iIX XapPaAKTEPUCTUKMU

e pO3pobUTK anapaTHy peanisaulito GyHKLiN, BUSHAYNTM YaCOBI
XapaKTepPUCTUKMN NPOrpamHoi peanisauii pyHKUiN ,




®  pPO3pPOBUTU NNaH TeCTyBaHHA cUCTeMU

IHpopMmaLiliHe 3abe3neyeHHs | HaByanbHa Ta poboya nporpamu gucumnniim, PCO, meTogmyHi
pekomeHAaLii 40 N1abopaTOPHMX 3aHATb

dopma npoBeaeHHA 3aHATb Jekuji, nabopatopHi poboTH, NPaKTUYHI 3aHATTA.

CeMecTpoBUiN KOHTPO/b Ek3ameH




OCBITHiI KOMNOHEHT 2-®

AuvcumnniHa

MopaeniosaHHA HaniBNpoOBiAHUKOBMUX
iHTerpasnbHUX MiKpocxem

npunagis

Ta

PiBeHb BULLOT OCBITH

Opyruii (marictepcbKuin)

OcsiTHA nporpama

MiKpo- Ta HaAHOENEeKTPOHiKa

Kypc 1
CemecTp BMKNaZaHHA 2
O6car y kKpeguTax 5
MoBa BMKNagaHHA YKpaiHCbKa

Kadeapa

MiKpoeneKTpoHiku

Buknapgau

LigeHko H0.B.

MpepekKBianTn

MpoeKTyBaHHA HaNiBNPOBIAHMKOBUX NPUAAAIB Ta iIHTErpasibHUX MIKpOCXeM,

MogentoBaHHSA TEXHO/OTiM HaniBNPOBiAHMKOBMX MaTepianis

MocTpeksisnTu

HaykoBa po60Ta 3a TeMOI0 MaricTepcbKoi gucepTau,ii; HayKoBoO-AoCAiAHa

NPaKTUKa; poboTa Hag MaricTepCcbKoo AMCcepTaLLEr

Lo 6yae BMBYaTUCA

OcHoBM NpoeKTyBaHHA cnctem Ha HBIC i Cuctem-Ha-KpucTani.
O6nacTi 3acTocyBaHHA MOB onucyBaHHsA anapaTtypu Verilog i VHDL.

OcHoBHi enemeHTH moB Verilog i VHDL.

3 BUKOopucTaHHAm mos Verilog i VHDL.

CUHTE3 CTPYKTYPHUX Ta iHTEPOENCHUX Moaenei LMGPOBUX iHTErpasibHUX CXeM

Yomy ue uikaBo/Tpeba

BMBYATU

BucokopiBHeBi MoBM onuncyBaHHs anapaTypu — Verilog i VHDL €

Mi)-KHapOLI,HVIM CTaHOAPTOM B CUCTEMAX aBTOMATU30BAHOIO NPOEKTYBAaHHA i

BMKOPUCTOBYIOTLCA ANA cneuundikauii, aHanisy (moaentoBaHHA) i cMHTe3y

UMPPOBUX CUCTEM.

Yomy MOXHa HaBYUTUCA

(pe3ynbTaTi HaBYaHHA)

TeopeTMYHNMM OCHOBaM NPOEKTYBaHHA — aHani3y, CUHTe3y,

MOZEeNtoBaHHIO Ta BepudiKau,ii NoriyHux cxem.

cxem Ha moBax Verilog i VHDL.

3actocyBaHHo pisHMxX ctnnis HDL-onucis npu npoektysaHHi HBIC.

Po3po61eHHI0 anropuUTMIYHKX | CTPYKTYPHUX cnieumdikaLlii NoriyHnx

AIK MOXKHa KopUCTyBaTUCA
HabyTUMM 3HAHHAMM i

YMiHHAMM (KOMNETEHTHOCTI)

BMKOPMCTOBYBATM TEOPETUYHI OCHOBM CUHTE3Y JIOFIYHMX CXEM MO
cneumndikauism Ha mosax Verilog i VHDL.

BuKopucToByBaTV BUcokopieHeBi mosu Verilog i VHDL ana npoekTyBaHHA

uMdpPOBUX CUCTEM Ha BCiX cTaginax: cneuundikaLii, MoaentoBaHHA Ta CUHTE3Y

HBIC, 3 ypaxyBaHHAM efieMeHTHOI 6a3u.

IHpopMmaLiliHe 3abe3neyeHHs

HaBuyanbHa Ta poboua nporpamu aucumnaiim, PCO, HaBYaNbHUIA NOCIGHUK,

npeseHTaLii neKkuin.

dopma npoBeAeHHA 3aHATb

Nekuii, nabopaTopHi

CemecTpoBMit KOHTPO/b

Exk3ameH




Subject

Modeling of technologies of semiconductor materials, devices
and integrated circuits

Level of Higher Education

The second (Master)

Educational program

Micro- and nanoelectronics

Year 1
Semester of teaching 2
Volume in credits 5
Language teaching English

Department

Microelectronics

Lecturer

Didenko Yu. V.

Prerequisites

Design of semiconductor devices and integrated circuits; modeling of
semiconductor materials, devices and integrated circuits

Postrequisites

Scientific work on the topic of master's thesis; research practice; work on a
master's thesis

What will be studied

— Basics of designing systems on VLSI and Systems-on-Crystal.

— Areas of application of Verilog and VHDL hardware description
languages.

— Basic elements of Verilog and VHDL languages.

— Synthesis of structural and interface models of digital integrated
circuits using Verilog and VHDL languages.

Why it is interesting /
necessary to study

High-level hardware description languages - Verilog and VHDL are an
international standard in computer-aided design systems and are used for the
specification, analysis (modeling) and synthesis of digital systems.

What can be
(learning outcomes)

learned

— Theoretical foundations of design - analysis, synthesis, modeling and
verification of logic circuits.

— Development of algorithmic and structural specifications of logic
circuits in Verilog and VHDL languages.

— The use of different styles of HDL-descriptions in the design of VLSI.

How to use the acquired
knowledge and skills
(competencies)

— Use the theoretical foundations of the synthesis of logic circuits
according to the specifications in Verilog and VHDL.

—  Use high-level languages Verilog and VHDL to design digital systems
at all stages: specification, modeling and synthesis of VLSI, taking into
account the element base.

Information support

Curriculum and working programs of the discipline, rating system, textbook,
lecture presentations.

Form of classes

Lectures, laboratory exercises

Semester control

Exam




AuvcumnniHa

CucTeMn NepeTBOPEHHA CUTHaNIB

PiBeHb BULLOT OCBITH

Opyruii (marictepcbKuin)

OcsiTHA nporpama

MiKpo- Ta HAHOENEeKTPOHiKa

Kypc 1
CemecTp BMKNaZaHHA 2

Ob6car y kKpegutax 5

MoBa BMKNagaHHA YKpaiHCbKa
Kadeapa MiKpoeneKTpoHiku
Buknagau 3aBopoTHuit B.®.

MpepekBi3nTn

Teopia curHanis, Undposa 06pobKa curHanis, MikpokoHTposiepu,
CTpyKTYypu gaHux, Cuctemm ob6pobKku curHanis

MocTpeksisnTu

I'Iepe,u,p,vlnnow\Ha NPaKTUKa, Adnnnomue NPOEKTYBAaHHA

Lo 6yae BuBYaTUCA

®  aANropuTMu Ta metoam umMdpoBoi 06pobKN ogHO- Ta BaraToBUMIPHUX
CUrHaniB B peasbHOMY 4aci;

®  OCHOBM LUBUAKOIO aHaNoro-LmMeppoBoro Ta LnMppo-aHaaoroBoro
nepeTBOPEHHA CUTHaNIB;

®  aNrOPUTMM CMEKTPaANbHOrO aHanNi3y Ta CUHTE3Yy CUTHANIB, MeToAM
umdposoi PpinbTpauii i Komnpecii uMbpPoOBMX CUrHANIB;

®  aNrOPUTMM NEPETBOPEHHA UUPPOBUX CUTHANIB, TEXHONOTIT PO3LUNPEHHS
CNEeKTPY Ta KOAYBAHHA, Nepesadi JaHUX WYyMONoLibHMMKM CUrHanamm,
TEXHOOTii KO4OBAro Po3A4i/fIeHHA KaHanis.;

®  OCHOBHi MUTaHHA BUKOPUCTAHHA METOAIB Ta TEXHONOTiA 06pPO6KU
CUTHaniB B cMCcTeMaXx 3B'A3Ky, Nepeaadi 4aHWX, pasioNioKalLlii, BiiCbKOBIl
cnpasi Ta iH.

Yomy ue uikaso/Tpeba

BUBYATU

CyyacHi metoam undpoBoi 06pobKM cUrHanie, TEXHONOTIT PO3LUMPEHHS
CNEKTPY Ta KOAYBaHHA 403BONAIOTL BUBECTU TPAAMLLINHI cMCTEMM 3B’A3KY,
nepeaadi 4aHux, pagionokauii Ta iH. Ha HOBMI piBeHb, CYTTEBO NigBULLMBLLN
AKICTb Ta MAapamMeTpu CUCTEM, PO3LUMPUBLLN CEKTP iX 3aCTOCYBaHb B
HapoAHOMY rocnoAapcTBi Ta BilACbKOBIN cnpasi. OTPUMaHHI 3HaHHS byayTb
HeOobHXigHMMM Ta KOPUCHUMM ONA BUMYCKHUKIB, AKI ByAyTb NpautoBaTh B
po3pobui Ta ekcnayaTauii cydacHUX UMdpoBux iHpopMaLitHUX cucTem
KOMYHiKau,ii, BUMiptoBasibHIN TeXHiLi, HayLi Ta TEXHIL,, BINCbKOBIl cnpaBi Ta
iH.

Yomy MOXHa HaBYUTUCA

(pe3ynbTati HaBYaHHA)

e BMOWMPATK ONTMMA/bHI MeToAM, TEXHONOTIT Ta 3acobu LundpoBoi
06po6KM curHanis;

®  CaMOCTilMHO po3pobnATM 3acobu ans BBOAY-BMBOAY CUTHANIB,
dinbTpaLii, oTpUMaHHA anropuTmis LMdpoBoi 06pobku curHanis B
MiKPOE/IEKTPOHHMX CUCTEMAX;

®  BWKOPUCTOBYBATM Pi3Hi MeToaM i 3acobum Komnpecii gaHux, BU6MpaTn
ONTUManbHi AN KOHKPETHUX 3aBAAHb,

e o GYHKLii NepeTBOPEeHHSA BXiAHOIO CUTHANY BU3HAYUTU GYHKLUNOHANbHY
6.10K-cxemy LMdPOBOT CUCTEMM UM aNIFTOPUTMY NPOrpamMHoi peanisauii
06po6KK curHany.

®  CyyacHi niaxoam Ta NPMHLMNM PO3PO6KM NPorpaMHOro 3abesneyeHHs
[0 CUCTEM peasibHOro Yacy LMdpoBoi 06pobKu curHanis, Mosu
nporpamyBaHHA BOYA0BaHUX UMPPOBUX CUCTEM PeaNbHOro Yacy

AIK MOXKHa KopUCTyBaTUCA
HabyTUMM 3HAHHAMM i

YMiHHAMM (KOMNETEeHTHOCTI)

e no cneumndikakii BUMOr po3pobuTN KoHLEeNTyanbHyY, SIOTIYHY Ta
bYHKLMOHaNbHY moaeni cuctemm o6pobKu Ta NepeTBOPEHHA CUTHANIB,
niaibpaTn metoam Ta TeXHONOTii 06pobKM curHanis, po3pobutu
apXiTeKTypy anapaTHoi peanisauii GyHKLUIM UMdpoBOi cUcTeMU, un
aNropuTMy NporpamHoi peanisaii 06pobku curHany,

e 1o ¢yHKUiOHaNbHIM cneymdikaLii BUSHAYUTU NPUHLUMMNOBUIA CKNag,




OKpemMmx Mmoaynis Ta NiaCUCTEM, BUSHAYUTMU iX XapaKTEPUCTUKN
® pO3pobMTM anapaTHy peanizauito GyHKLiA, BUSHAYMUTM YaCOoBI
XapaKTEPUCTUKM NporpamHoi peanisauii pyHKUiN ,
®  pPO3pPOBUTM NAAH TECTYBaHHA CUCTEMM

IHpopMmaLiliHe 3abe3neyeHHs | HaByanbHa Ta poboya nporpamu gucumnnidm, PCO, meTogmuyHi
pekomeHAaaL,ii A0 N1abopaTOPHMX 3aHATb

dopma npoBeaeHHA 3aHATb Jekuji, nabopatopHi poboTH, NPaKTUYHI 3aHATTA.

CeMecTpoBUiN KOHTPO/b Ek3ameH




OCBITHi KOMNOHEHT 3-®

AuvcumnniHa

KoHcTpyloBaHHA HanisnpoBigHNUKOBUX
iHTerpasnbHUX MiKpocxem

npunagis Ta

PiBeHb BULLOT OCBITH

Opyruii (marictepcbKuin)

OcsiTHA nporpama

MiKpo- Ta HaAHOENEeKTPOHiKa

Kypc 1
CemecTp BMKNaZaHHA 2
O6car y kKpeguTax 5
MoBa BMKNagaHHA YKpaiHCbKa

Kadeapa

MiKpoeneKTpoHiku

Buknapgau

Opnos A.T.

MpepekKBianTn

TBepaoTinbHA enekTpoHika, CxemoTexHiKa, [porpamoBaHi N0rivHi
iHTerpanbHi cxemu, MogentoBaHHA HaniBNPOBIAHUKOBUX NPUAAAIB T
iHTerpanbHMX mikpocxem, MpoeKTyBaHHA HaNIBNPOBIAHUKOBUX NPUNALIB Ta
iHTEerpanbHMX MiKpoCxem

MocTpeksisnTu

I'Iepep,,u,vlnnow\Ha NPaKTUKa, AUNJA0MHeE NPOEKTYBAaHHA

Lo 6yae BMBYaTUCA

OCHOBHI eTanu Ta CK/1aZ0BI YaCTMHM NPOLLeCY KOHCTPYHOBAHHA
HaNiBNPOBIAHMKOBUX NPUIAAIB, IHTErPASILHUX CXEM

Yomy ue uikaso/Tpeba

BUBYATU

Y CBiTi HaABHWUIN AediLUUT PO3POOHMKIB HaNiBNPOBIAHNMKOBUX NPUAALIB Ta
iHTErpanbHMX CXeM

L'|0My MOXHa HaBYNTUCA

(pe3ynbTati HaBYaHHA)

OCHOBHMM MeToZaM Ta NPorpaMmHMUM 3acobam NpPoLecy KOHCTPYHOBAaHHSA
iHTErpanbHMX CXemM

AIK MOXKHa KopuCcTyBaTUCA
HaByTUMM 3HAHHAMM i

YMiHHAMM (KOMNETEHTHOCTI)

Mpu poboTi y KOMNaHifxX- PO3pOBHMKaAX iHTerpasibHUX MiIKpocxem Ta
€NEeKTPOHHUX CUCTEM Ha iX OCHOBI

IHpopMmaLiliHe 3abe3neyeHHs

boHpapeHKo .M. MNpoeKkTyBaHHA HANiBNPOBiIAHMKOBUX NPUNAAIB Ta
iHTerpasbHUX cxem: HaBu. NocibHuK / I.M. BoHaapeHko, O.B. bopoauH, B..
KapHayweHKko // Xapkis: XHYPE, 2019. - 176 c., Mpe3eHTaL,ii NeKujii.

dopma npoBeaeHHA 3aHATb

NeKUji, NpakTUYHiI

CemecTpoBMit KOHTPO/b

Exk3ameH

Subject

Design of semiconductor devices and integrated circuits

Level of degree

Second (Master's)

Educational program

Micro- and nanoelectronics

Course 1
Semester of tuition 2
Amount of ECTS credits 5
Language of teaching Ukrainian

Department

Microelectronics




Teacher

Anatolii T. Orlov

Prerequisites

Solid State Electronics, Circuitry, Field Programmed Gate Arrays, Modeling
of Semiconductor Devices and Integrated Circuits, Design in Electronics

Postrequisites

Undergraduate practice, Master thesis completion

What will be studied?

The main stages and designing process of semiconductor devices, integrated
circuits

Why this is interesting / need
to study?

There is a shortage of semiconductor devices and integrated circuits
developers in the world

What can you learn (learning
outcomes)?

The main methods and software tools for integrated circuits design

How can vyou use the
acquired knowledge and skills
(competencies)?

When working in companies-developers of integrated circuits and electronic
systems based on them

Information support

boHpgapeHKko |.M. [lpoeKTyBaHHA HaNiBNPOBIAHMKOBMX nNpuaaaiB Ta
iHTerpasbHUX cxem: HaBdy. nocibHuK / I.M. BoHaapeHko, O.B. bopoauH, B.M.
KapHayweHko // Xapkis: XHYPE, 2019. - 176 c., Npe3eHTaL|ii NeKujii.

Kind of classes

Lectures, practical classes

Semester control

Exam

AuvcumnniHa

be3apoToBi CEHCOPHI MepeXxi

PiBeHb BULLOT OCBITH

Opyruii (marictepcbKuin)

OcBiTHbO-NpodecinHa

MiKpo- Ta HaAHOENEeKTPOHiKa

nporpama

Kypc 1

CemecTp BMKNaZaHHA 2

O6car y kKpegutax 5

MoBa BMKNagaHHA YKpaiHCbKa

Kadeapa

MiKpoeneKTpoHiKku

Buknapgau

NynunHa B.1.

MpepekKBianTn

OcHoBwn ceHCOpUKKU, OCHOBM MIKPO- Ta HAHOCUCTEMHOI TEXHIKM,
MikpomexaHika, KOHCTpytoBaHHA HaNiBNPOBIAHMKOBMX NpUAaaiB Ta
iHTerpanbHUX Mikpocxem, MikpoKoHTponepu , IHTenekTyanbHi iHbopmaLinHi

cucrtemm.

MocTpeksi3nTK

MiKkpoeneKTPOoHHi iHbopMmaLifHi cCeHCOpPHI cucTemm.

Lo 6yae BMBYaTHCA

MpegmeTom HaB4YaNbHOI aucuMnAiHM «be3apoToBi CEHCOPHI Mepexi» €
BMBYEHHA HAaYKOBMX Ta KOHCTPYKTOPCbKO — TEXHOJIONYHMX 3acaf, CTBOPEHHSA
PO3NOAiNEHNX  CEHCOPHUX Mepex i3 3a4aHMm  GYHKLIOHaNbHUM
NPU3HAYEHHAM | Nepenikom TeXHIYHMX MNaPaMETPIB OKpPemMux BY3.iB,
CNPAMOBAHUX Ha peanizauito  OYHKUIA  CNPUNHATTA, NepeTBOpPeEHHS,
36epiraHHA, 06pObKM, TpaHCAALIl Ta aHanisy iHpopmaLil i3 oNnTMManbHUM
BapiaHTOM Tonoorii Ta NPOTOKO/iB 06MiHy iHbOpMaLLielo Ta BpaxoBaHUMM
eHepreTMYHNMM Ta 06YMCNIOBASTBHUMU OOMEKEHHAMM.

MeTolo HaB4YanbHOI  AMCUMNAIHKM  «Be3apoToBi CEHCOPHI Mepexi» €




$OopMyBaHHA CTIMKMX yABAEHb MPO MEpPENKEBI ENEKTPOHHI cUCTEMM AK NpPO
iHTerpoBaHi  mporpamHo-anapatHi  iHpopMaLiliHO-Kepyodi  cucTemu,
nporpamHo, pyHKLIOHaNbHO i CTPYKTypHO 06'eaHaHi ans 36opy, 06pobKu,
36epeeHHa Ta aHanisy iHpopmauii Ta Noganbworo BMPOBAEHHSA Ha Ll
OCHOBI BMN/IMBIB HAa BUKOHABYi efieMeHTM abo 06'eKT ynpaBiHHA.

Yomy ue uikaso/Tpeba

BUBYATU

BuvBYeHHA HaB4YanbHOI AucuMnAiHM  «be3gpoToBi  CEHCOPHI  MepexKi»
bopMyntoe 34aTHICTb 3aCTOCOBYBATU CyvacHi NpPorpamHi Ta anapaTtHi 3acobu
ONA Po3pob6KKM i NPOEKTYBAHHA OKpeMux By3NiB 6€34pPOTOBUX CEHCOPHMX
MepexX Ta cucTem B Linomy. Lle gonomoxke chopmyntoBati obrpyHTOBaHe
YSABNEHHA NPO  MOM/AMBOCTI  AUCUMMNAIHM  AK  CKNAZOoBOI  ranysen
iHpOpPMaLLHOI eNleKTPOHIKK, cydyacHoro npunaaobyaysaHHA, MOHITOPUHTY
CTaHy HABKOJIMWHbLOrO cepefosuwa. CTygeHTaM NPOMNOHYETbCA 3aCBOITH
[O0CBig nonepegHiXx AOCNIAHWMKIB | HA UiW OCHOBI BMKOHYBAaTW BAACHI
OOCNigKeHHA Ta PO3pPOOKM.

Yomy MOXHa HaBYUTUCA

(pe3ynbTati HaBYaHHA)

- po3B’A3yBaTM 3a4aui 3 pO3pPobKM 6e34POTOBUX CEHCOPHUX MEPEXK Ha
OCHOBI Cy4aCHOro HayKOBO-TEXHIYHOIO PiBHA apXiTEKTYPU, NPOrPamMHOro Ta
anapaTHoOro 3abesnevyeHHs;

- KOPEKTHO 3aCTOCOBYBATM TEPMIHU 1 NOHATTA 6e34POTOBUX CEHCOPHMX
Mepex;

- OLiHIOBATM PiBeHb AOCTOBIPHOCTI i 3aXMLLEHOCTI CydacHUX 6e34p0ToBUX
CEHCOPHUX MepeK, BONOAITM 3HAHHAMM NPO TEXHIYHI Ta eKcnayaTauinHi
XapPaKTEPUCTUKM TAaKMX CUCTEM BifZ, NPOBIAHUX CBITOBUX PO3POBHUKIB;

- Ha NPMKANAAI YCNiWHO peanizoBaHNX NPOEKTIB B rasaysi MikpomexaHiku
6paTu y4acTb y HAYKOBUX AOCNIAMKEHHA Ta po3pobKax, apryMeHTOBaHO

BiACTOIOIOYM NPU LbOMY BNACHI TEXHIYHI pilLeHHA.

AIK MOXXHa KOpUCTyBaTUCA
HabyTUMM 3HAHHAMM i

YMiHHAMM (KOMNETEHTHOCTI)

- 3aCTOCOBYBATU HabyTi 3HAHHA ANA BUPILLEHHA KOHKPETHUX HAYKOBMX Ta
TEXHIYHMX 3aBAaHb NPUKAALHOTO XapaKTepy 3 06’€KTHO-OPIEHTOBAHUM
niaXoa0m A0 PO3pPOHKM OKpeMux By3Nis;

- BMNEBHEHO OpPIiEHTYBATUCA B MaCKBi iHPOPMaALLIMHMX HAYKOBUX-TEXHIYHUX

pecypcie 418 po3pobku 6e34p0TOBUX CEHCOPHUX MEPEK.

IHpopMmaLiliHe 3abe3neyeHHs

HaBuanbHa Ta poboya nporpamun AUCUMNIHMU,
PCO, npe3seHTauii nekuin.

dopma npoBeAeHHA 3aHATb

NeKujii, npakTU4Hi 3aHATTA, cCamocCTiliHa poboTa 3i
3pa3Kkamm ceHcopiB Qi3UYHUX BEIMUUH, MEPEKEBUM
anapaTHMM 3abe3nedyeHHAM, crewianizoBaHNm
nporpamHum 3abesneyeHHAM, HOPMATUBHUMM
OOKYMEeHTamM, y4acTb Y MiXKHapOAHiN HayKOBO-TEXHIYHIN
KOHdepeHLii Monoamx BUeHUX «ENeKTPOHiKa».

CemecTpoBMit KOHTPO/b

Exk3ameH




OCBITHi KOMNOHEHT 4-®

AuvcumnniHa

Cuctemn 06pobkn undposoi iHbopmau;i

PiBeHb BULLOT OCBITH

Opyruii (marictepcbKuin)

OcsiTHA nporpama

MiKpo- Ta HaAHOENEeKTPOHiKa

Kypc 1
CemecTp BMKNaZaHHA 2
O6car y kKpeguTax 4
MoBa BMKNagaHHA YKpaiHCbKa

Kadeapa

MiKpoeneKTpoHiKku

Buknapgau

3aBopoTHU B.D.

MpepekKBianTn

IHpopmaTnKa, O6'eKTHO-OpiEHTOBAHE NPOrpamyBaHHsA, IHTeNeKTyabHi
iHpopMmaLiliHi cuctemn, MikpoKoHTpoepu

MocTpeksisnTu

I'Iepep,,u,vlnnow\Ha NPaKTUKa, Annnomue NPOEKTYBAHHA

Lo 6yae BMBYaTUCA

® apxiTeKTypa uMdpoBUX CMCTEM, METOAM NiABULLEHHA NPOLYKTUBHOCTI
poboTn cuctem 06pobKK iHPpopMmaLii, Komn'toTepPHI Mepexi,

e porpamHe 3abesneyeHHA ans cuctemmn ob6pobku umedposoi iHbopmaLii;

®  OCHOBHi MUTaHHA BUKOPUCTaHHA cucTem 06pobKm Lmdposoi iHbopmaui
B Pi3HMX FraNy3Ax rocnoAapcTsa, MeANUMHN, HAYKKU Ta TEXHIKM,
BilNCbKOBIM cnpaBi Ta iH.

Yomy ue uikaso/Tpeba

BUBYATU

CyyacHi TeHaeHU,i B umMdpoBisaLLii BCix ranysein eKOHOMIKK, cepBiciB,
CMCTEMM ynpaBAiHHI Ta BisHec npouecis Towo, noTpebye daxisLiB No
cuctemam o6pobKkn undposoi iHpopmauii. OTpMMaHHI 3HaHHA ByayTb
HeobXigHMMM Ta KOPUCHUMM 1A BUNYCKHUKIB, AKI ByAyTb NpautoBaTi B
po3pobui Ta ekcnayaTaLii cydacHMx LmdpoBmx iHpopMaLitHMX cuctem B
NPOMMCNOBOCTI, BisHeci, MeanUMHI, HaYKOBUX 4OCNIAKEHHSX, BINCbKOBIN
cnpasi Ta iH.

L'|0My MOXHa HaBYNTUCA

(pe3ynbTaTi HaBYaHHA)

®  3HaHHA apXiTeKTypu ULMPPOBUX CUCTEM,

®  OCHOBHWX KOMMOHEHTax UMPPOBUX CUCTEM Ta iX PYHKLAX,

® MeToAM NiABULLEHHSA NPOAYKTUBHOCTI POH6OTH cnucTem 06po6KM
iHpopmaLii,

® MPUHLMNKM OpraHi3alii Ta PyHKLIOHYBAHHA KOMYHiKaLii mix
KOMMOHEHTaMM Ta NigcMcTeMamu, CTaHZAPTU Ta MPOTOKOIM 0OMiHY
UMPpoBUMM AaHMMK,

®  Cy4acHi nigxoam Ta NPUHLMNM PO3pO6KM NporpamHoro 3abesneveHHs
0o cuctem umdposoi 06pobKM iHpopMaLlii, MOBM NporpamyBaHHs
umMdpoBux cuctem

AIK MOXKHa KopUCTyBaTUCA
HabYyTUMM 3HAHHAMM i

YMiHHAMM (KOMNETEHTHOCTI)

e o cneumdikauii BUMor npegmeTHOI 061acTi po3pobUTM KOHLLENTYAsbHY,
NoriyHy Ta GyHKUiOHaNbHY MOAENT CUCTEMM, PO3POOUTU apXIiTEKTYPY
UMPPOBOT CUCTEMM, TA MOAENb PO3FOPTYBAHHA CUCTEMM,

e 1o dyHKUiOHaNbHIM cneymdikaLii BUSHAYMUTU NPUHLMMNOBUIA CKNag,
OKpemmMx MoayAiB Ta NigCUCTEM,

e  pPO3pOBUTM NpOrpamMHy Ta anapaTHy peanisauito GyHKLIM,

®  pPO3pPOBUTM NAAH TECTYBaHHA CUCTEMMU

IHbpopMmaLiiHe 3abe3neYeHHs

HaBuyanbHa Ta poboya nporpamu gucumnninm, PCO, meToguyHi
pekomeHAaLii 40 N1abopPaTOPHUX 3aHATb.

(Dopma nposeaeHHA 3aHATb

Jekuji, nabopatopHi poboTH, NPaKTUYHI 3aHATTA.

CemecTpoBUiA KOHTPO/Ib

3anik




AuvcumnniHa

CneuKypcC MiKpO- Ta HAHOCUCTEMHOI TEXHIKU

PiBeHb BULLOT OCBITH

Opyruii (marictepcbKuin)

OcsiTHA nporpama

MiKpo- Ta HAHOCUCTEMHA TeXHiKa

Kypc 1
CemecTp BMKNaZaHHA 2

Ob6car y kKpegutax 4

MoBa BMKNagaHHA YKpaiHCbKa
Kadeapa MiKpoeneKTpoHiku
Buknapay CBeyHikoB I'.C

MpepekBi3nTn

disnka HaniBnpoBiaHWKiB, TBepAOTIIbHA eNeKTPOHIKa (MiKpoeneKTpoHiKa)

MocTpeksi3nTK

ANNA0OMHe NPOEeKTYyBaHHA, rAapaHTOBaHE NpawueBnallTyBaHHA

Lo 6yae BMBYaTHCA

OCHOBHI HanpAMKM PO3BUTKY i 0OMeKEHHSA Cy4acHOT iHTerpasibHol

MIKPOENIEKTPOHIKM, HaMHOBILWI CTPYKTYPU i METOAM IX CTBOPEHHS

Yomy ue uikaso/Tpeba

BUBYATU

iHTerpanbHa MikpoeneKkTpoHika (ME) ctana ogHMM 3 rON0BHUX
TEXHOJIOTIMHUX AOCATHEHD, LLLO iCTOTHO BU3HAYUN TEMMNMU PO3BUTKY i
NpiopuUTETM HAaYKOBO-TEXHIYHOTrO Nporpecy Haworo Yyacy. HabyTi 3HaHHSA
[003BOIAIOTb PO3P06IATM EIEKTPOHHE YCTAaTKYBaHHA ans byab-aKoi ranysi
HapOAHOro rocnoAapcTBa, WO Aa€ 6e3mMekHi MOXKANBOCTI AK Aaa peanisauii
CBOroO TBOPYOro NOoTeHLiany TaK i NA [OCATHEHHA rigHOro piBHA

N\aTepiaanoro 3abe3neyeHHs.

L'|0My MOXHa HaBYNTUCA

(pe3ynbTati HaBYaHHA)

Po3ymiTu Ta aHanisyBaT ocob6amBoCTi GYHKLiOHYBaHHA KOMMOHEHTIB
MiKPOCUCTEMHOI TEXHIKK; | BU3HA4YaTM 061acTi ix paLioHanbHOro

3aCTOCYyBaHHA.

AIK MOXHa KopucTyBaTUCA
HaByTUMM 3HAHHAMM i

YMiHHAMM (KOMNETEHTHOCTI)

OTprMaHi 3HaHHA 403BONAOTb Bi/IbHO OPIEHTYBATUCA Y Cy4aCHOMY MPOCTOPI
MiKPOCUCTEMHOI TEXHIKM Npu po3pobui iHpopmauinHMx cuctem, 3acobis
KOHTPOJI0, TOLLLO Ha byab-akomy eTani npodeciinHoi Kap’epu (Bia, paaosoro

PO3pP0O6HMKa A0 KepiBHUKA NPOEKTY).

IHpopMmaLiliHe 3abe3neyeHHs

HaBuyanbHa Ta poboua nporpamu aucumnaiim, PCO, HaBYaNbHUIA NOCIBHUK,

MeTOAMYHI pekomeHaaLil, npe3eHTau,ii nekuin

dopma npoBeAeHHA 3aHATb

NeKUji, NpakTUYHiI

CemecTpoBMit KOHTPO/b

3anik

Subject

Special course of micro- and nanosystem technology

Level of degree

Second (Master)

Educational program

Micro- and Nano-System Engineering

Course

1

Semester of tuition

2




Amount of ECTS credits

4

Language of teaching

English

Department

Microelectronics

Teacher

Svyechnikov G.

Prerequisites

To be admitted as a regular graduate student an applicant must have
earned a bachelor’s degree or its equivalent. Semiconductor Physics, Solid
State Electronics (Microelectronics)

Postrequisites

diploma project guaranteed employment

What will be studied?

Tendency of development and limitations in modern integrated
microelectronics, the latest structures and methods of their fabrication

Why this is interesting / need
to study?

integrated microelectronics (ME) has become one of the main technological
achievements that have significantly determined the pace of development
and priorities of scientific and technological progress of our time. The
acquired knowledge allows to develop electronic equipment for any branch
of the national economy, which provides endless opportunities both for the
realization of your creative potential and to achieve a decent level of
material security.

What can you learn (learning
outcomes)?

Understand and analyze the features of the components of microsystem
technology; and identify areas for their rational application.

How can vyou use the
acquired knowledge and skills
(competencies)?

The acquired knowledge allows to navigate freely in the modern area of
microsystems technology in the development of information systems,
controls, etc. at any stage of the professional career (from ordinary
developer to project manager).

Information support

Curriculum and programs of the discipline, textbook, guidelines, lecture
notes

Kind of classes

Lecture ,tutorial (practical sessions)

Semester control

Test




OCBITHi KOMNOHEHT 5-®

AuvcumnniHa

dDOoTOHIKa

PiBeHb BULLOT OCBITH

Opyruii (marictepcbKuin)

OcsiTHA nporpama

MiKpo- Ta HAHOCUCTEMHA TeXHiKa

Kypc 1
CemecTp BMKNaZaHHA 2
O6car y kKpegutax 4
MoBa BMKNagaHHA YKpaiHCbKa

Kadeapa

MiKpoeneKTpoHiKu

Buknapgau

CBeyHikoB I'.C

MpepekKBianTn

TBepaoTinbHa enekTpoHika, ONToeneKkTpoHika

MocTpeksisnTu

AVNNOMHE NPOEKTYBaHHsA, rapaHTOBaHe NpaLeBnawTyBaHHA. AK daxiseub
BM byaeTe 3aTpebyBaHi He TiibKK B YKpaiHi ane i B byab-aKili po3BMHEHIN

KpaiHi cBiTy

Lo 6yae BMBYaTUCA

OCHOBHi HanpsAMKWN PO3BUTKY POTOHIKM 33 HAaNPAMKAaMM BOJIOKOHHOI Ta
iHTerpasbHOT ONTUKM, ONTOENEKTPOHIKN. YoMy cyyacHa 3B'A30K i
HaHOE/IeKTPOHiIKa HeMoK MBI 6e3 GpoToHiKM. OcHOBM poboTH
OMNTOENEKTPOHHUX | HAHOPOTOHHMX NPUNAAIB, OCHOBHI TMMNN
BUMNPOMIiHIOOYNX, POTONPUNOMHUX | IHANKATOPHUX NPUNALAIB, @ TAKOXK
MUTaHHA 3aCTOCYBAHHA ONTOENEKTPOHHUX Ta HAHOPOTOHHUX NPUNALIB B

Cy4aCHUX NPUCTPOSX.

Yomy ue uikaBo/Tpeba

BMUBYATU

Y MiKpoeneKTpoHiLi BUpobHMUTBO YiniB 6€3 TexHoorih GOTOHIKK
(niTorpadis,KoHTpONb NOBEPXHEBUX LIAPIB | CTPYKTYPU NOBEPXHI Ta iH.)
NPaKTUYHO HEMOXKJ/IMBO, | PONb LIMX TEXHONOTIN 3POCTAE 3i SMEHLUEHHAM
MiHIMANbHOrO PO3Mipy enemeHTa Ha vini.

®OTOHIKa CbOroAHI NPOMNOHYE peasnbHe BUPIEHHA GYyHAAMEHTANbHUX
npob6aem HaHOENEeKTPOHIKM i KOMYHIKaLiMHUX cucTeEM

CborogHi poToHiKa BN1caHa B NPiopUTETHI HANPAMKN PO3BUTKY HaYKW i
TEXHiKK ycix nposigHux KpaiH (CLUA, NisaeHHoi Kopei, KuTato, AnoHii, KpaiH
€sponencbkoro Cotosy).

HabyTi 3HaHHA 403BONSAOTL 3aCTOCYBATM OTPUMaHIi 3HAHHSA B By ab-AKil
ranysi

HapPOAHOro rocnoAapCcTBa, WO Aa€E be3amerkHi MOXAMBOCTI AK ANA peanisauil
CBOrO TBOPYOro NOTEHLiaNy TaK i ANA AOCATHEHHA riAHOro PiBHA

MaTepianbHOro 3abesneyeHHs.

Yomy MOXHa HaBYUTUCA

(pe3ynbTati HaBYaHHA)

Po3ymitn Ta aHanizyBaTn 0cob6anMBOCTi GYHKLIOHYBAaHHA KOMMOHEHTIB Ta

npucTpoiB GOTOHIKK; i BU3HAYaTK 06NacTi IX paLioHaIbHOro 3aCTOCyBaHHA.




AIK MOXKHa KopUCTyBaTUCA
HabyTUMM 3HAHHAMM i

YMiHHAMM (KOMNETEHTHOCTI)

OTpMMaHi 3HaHHA 403BOAAIOTL BiIbHO OPIEHTYBATUCA Y Cy4aCHOMY MPOCTOPI
$OTOHIKM npu po3pobui iHbopmauinHUx cnuctem, 3acobiB KOMyHiKau,ii, TOLO
Ha 6yab-aKomy eTani npodeciliHoi Kap’epu (Big psAoBOro po3pobHMKa 40

KepiBHWKa NPOEKTy).

IHbpopmaLiliHe 3abe3neyeHHs

HaBuyanbHa Ta poboya nporpamu gucumnaiim, PCO, HaBYaNnbHUI NOCIOHUK,

MeTOANYHI peKomeHaal,ii, npeseHTaL|il NeKLil

(Dopma nposeaeHHA 3aHATb

NeKUji, NpaKTUYHiI

CemecTpoBUiA KOHTPO/Ib

3anik

Subject

Photonics

Level of degree

Second (Master)

Educational program

Micro- and Nano-System Engineering

Course 1
Semester of tuition 2
Amount of ECTS credits 4
Language of teaching English

Department

Microelectronics

Teacher

Svyechnikov G.

Prerequisites

Basic knowledge of photonics, semiconductors and optoelectronics at the
undergraduate level is assumed.

Postrequisites

It will make the students capable to work in photonics related areas in an
institution or industry as a researcher, expert and developer, and will also
make them equipped to continue to PhD studies in photonics. As a
specialist you will be in demand not only in Ukraine but also in any
developed country of the world

What will be studied?

This course aims to develop an in depth knowledge about major building
blocks of Photonics. The course’s goal is elucidating the key principles
underlying the analysis and design of photonic devices and circuits, with an
emphasis on the engineering and practical aspects of them. The course also
introduces selected advanced research topics currently pursued in the field.

Why this is interesting / need
to study?

Photonics being the technology of this century. Fabrication of
microelectronic integrated circuits (or chips) without photonics technologies
(lithography, control of surface layers and surface structure, etc.) is
practically impossible, and the role of these technologies increases with the
decrease in the minimum element size on the chip.

Photonics today offers a real solution to the fundamental problems of
nanoelectronics and communication systems.

Today, photonics is the priority areas of science and technology of all
leading countries (USA, South Korea, China, Japan, European Union
countries).

Acquired knowledge allows you to feel confident in any field of national




economy, which provides endless opportunities for the realization of your
creative potential and to achieve a decent level of material security

What can you learn (learning
outcomes)?

The students should be able to understand and analyze the features of
photonics components and devices and identify areas for their application.

How can vyou use the
acquired knowledge and skills
(competencies)?

The acquired knowledge allows to navigate freely in the modern photonics,
in the development of information systems, communication network, etc.
at any stage of the professional career (from ordinary developer to project
manager).

Information support

Curriculum and programs of the discipline, textbook, guidelines, lecture
notes

Kind of classes

Lecture ,tutorial (practical sessions)

Semester control

Test

AuvcuymnniHa

OnToeneKkTpPoOHHI iHpopMaLiiHi cuctemm

PiBeHb BULLOT OCBITH

Opyruit (marictepcbKkuin)

OcsiTHA nporpama

MiKpo- Ta HAHOENEeKTPOHiKa

Kypc 1
CemecTp BMKNaZaHHA 2
Ob6car y kpeautax 4
MoBa BMKNagaHHA YKpaiHCcbKa

Kadeapa

MiKpoeneKTpPOHiKu

Buknapay

Kosanb B. M.

MpepekKBianTn

Bakanasepcoki Kypcu: “OyHKUiOHabHa eNeKTpoHiKka” 610K 1/
“OnTtoeneKkTpoHika” 610K 1/ “Teopisa curHanis” 610K 1/ “OcHosu
CceHcopuKkn” 610K 2

MocTpeksisnTu

Mazicmepcbkuli Kypc “Cneukypc MiKpo- Ta HQHOCUCTEMHOT TEXHIKM” 610K
2

MepeddunnomHa NnpakmMuKka ma OurnsaomMHe nNPoeKmyeaHHs

PhD Kypc “®oToHHI Ta OoNTOENeKTPOHHI npucTpoi”

Lo 6yae BMBYaTUCA

bYHKUiOHYBaHHA
nepeTBOPEeHHs,

CTpyKTypa, npuHUMNM nobyaoBM Ta  MexaHi3mu
ONTOENEKTPOHHUX  CUCTEM  Mpuiiomy, nepesaui,
BigobpaxKeHHs Ta 36epexeHHs iHpopmalii.

Yomy ue uikaso/Tpeba BMBYaTH

[aHuni Kypc UikaBuUit TUM, LLO A€ MOXK/NBICTb NO3HANOMUTUCH i3
CYYaCHMMM ONTOENEKTPOHHUMW TEXHONOriAMM Npuiomy, nepeaadi,
nepeTBOpPeHHsA, BigobpaxeHHs Ta 36epexeHHs iHPopmaulii (BOSIOKOHHO-
ONTUYHIi CUCTEMU 3B’A3KY, ONTOENEKTPOHHI 0bumcnloBanbHi cuctemmn Ta
cucTemu posnisHaBaHHA o6pasis, LCD, OLED, AMOLED, nna3mosi,
ronorpadiyHi Ta NpoeKLiliHi cuctemu BiaobparkeHHA iHbopmauii).

Yomy MOXKHa HaBuMTUCA
(pe3ynbTati HaBYaHHA)

3HAHHA: CTPYKTYPU, NPMHLMMIB NOBYA0BU Ta MeXaHi3MiB QYHKLIOHYBaHHA
Cy4YaCHMX ONTOENEKTPOHHUX CUCTEM MPUMOMY, Nnepenadi, NepeTBOPEHHA,
BinobpaxKeHHs Ta 36epexeHHs iHpopmalii.

YMiHHA: OUiHIOBaTU e(EeKTUBHICTE POBOTU iCHYOUMX ONTOENEKTPOHHUX
iHpopMaLiiHUX cMCTEM Ta BM3HAYaTU MOMK/MBI LWAAXM MOKPALLEHHA iX
XapPaKTePUCTUK.

AK MOXKHa KopucTyBaTuca
HabyTUMM 3HAHHAMM i
YMiHHAMM (KOMNETEeHTHOCTI)

BuBYeHHss gaHoOi AucumnaiHn  3abe3neunTb  CTYAEHTOBI  HACTyMHi
KomnemeHmHocmi: BOOCKOHANOBATU Cy4acHi Ta po3pobnaTy HOBI BUAM
ONTOENIeKTPOHHMX iHPOPMaLiMHUX cUCTEM.




IHbpopMmaLiiHe 3abe3neYeHHs

HaBuanbHa Ta poboya nporpamu aucumnninm, PCO, npeseHTau,ii nekuin,
€/1eKTPOHHMUIM KOHCNEKT NIeKL,i, HaBYa/ibHUI NOCIBHUK ANA BUKOHAHHSA
NPaKTUYHUX POBIT (ENIEKTPOHHE BUAAHHA).

¢opma nposeaeHHA 3aHATb

JleKu,jii Ta NpaKTUYHI 3aHATTA

CemecTpoBMit KOHTPO/b

3anik

Subject

Optoelectronic information system

Level of degree

Master degree

Educational program

Micro- and nanoelectronics

Course

1

Semester of tuition

2

Amount of ECTS credits

4 ECTS credits

Language of teaching

English

Department

Microelectronics

Teacher

Koval Viktoriia

Prerequisites

Bachelor's courses: "Functional Electronics" block 1 / "Optoelectronics"
block 1 / "Signal Theory" block 1 / "Physics Fundamentals of Sensors" block
2

Master's course: "Electronic sensors" block 1

Postrequisites

Undergraduate practice and diploma design

PhD course: "Photonic and optoelectronic devices"

What will be studied?

Principle operation and ways of construction of optoelectronic systems for
reception, transmission, transformation, display and storage of
information.

Why this is interesting / need
to study?

This course is interesting because it gives you the opportunity to get
knowledge about modern optoelectronic technologies for receiving,
transmitting, converting, displaying and storing information (Fiber-Optic
Communication Systems, Optoelectronic Computer Systems, Image
Recognition Systems, Optoelectronic Storage Systems and Optoelectronic
Displays - LCD, OLED, AMOLED, PDP, Holographic Displays and Video
Projectors).

What can you learn (learning
outcomes)?

knowledge: principle operation and ways of construction of optoelectronic
systems for reception, transmission, transformation, display and storage of
information.

skills: you will be able to evaluate the efficiency of existing optoelectronic
information systems, to compare their in the term of the basic
characteristics and to define the possible ways to improve their
performance.

How can you use the acquired
knowledge and skills
(competencies)?

This subject will provide the following student's competencies: to improve
modern and develop new types of optoelectronic information systems.




Information support

Syllabus, presentations, electronic tutorial and textbook for practical
training

Kind of classes

Lectures and practical training

Semester control

Test




AHOTALLIT BUBIPKOBUX ANUCLUNAIH 418 2 KYPCY

OCBITHiI KOMNOHEHT 6-®

AuvcumnniHa

®i3MKo-XimiAa NoBepxHi HaniBNpPOBiAHWUKIB

PiBeHb BULLOT OCBITH

Opyruii (marictepcbKuin)

OcsiTHA nporpama

MiKpo- Ta HaAHOENEeKTPOHiKa

Kypc 2
CemecTp BMKNaZaHHA 3
O6car y kpeguTax 5
MoBa BMKNagaHHA YKpaiHCbKa

Kadeapa

MiKpoeneKTpoHiKku

Buknapgau

binoyc A. T.

MpepekKBianTn

HaBuyanbHa aucumnniHa 6asyeTbca Ha OCHOBI 3HaHb No i3unLi i TexHonorii
HanNiBNPOBIAHMKOBMX MaTepianis, AKi CTYAEHTM OTPUMANM 32 YAC HABYAHHA

YHiBepcuTeTi

MocTpeksisnTu

OTpuMMaHi 3HaHHA HeobXiaHI NpY Po3pobLi pisHOMaHITHUX NPUCTPOIB Ha
OCHOBI HaNiBMNPOBIAHNUKOBUX CUCTEM, 3 AKUMU BUNYCKHUKN 3ITKHYTLCA Nig,

yac CBOEi poboTn

Lo 6yae BMBYaTUCA

Mpobnemn nos’asaHi 3 ¢isMYHO XiMi€lo NOBEPXHi HaniBNPOBigHMKIB
LikaBNATb 6araTbOx cCnewuianicTiB, AKi NpaulooTb Hag PO3POOKOK TOHKO
NNiBKOBUX HaNiBNpoBiAHMKOBUX Npunagis . Lle nos’s3aHo 3 Tum, WO B
NOBEPXHEBOMY LWAPi HAaNiBNPOBIAHMKIB BUHUKAE CKPUBNEHHA €HEPreTUYHUX
30H, AKe MNpPUBOANTbL [0 3HAYHUX 3MiH BAACTMBOCTEM MOBEPXHi NO
BifAHOLWEHHIO A0 06’emy HaniBNpoBiAHMKIB. MpUUMHK, sKI NpuBOAATb A0
3HAYHUX 3MiH B/IAaCTUBOCTEN HaMiBNPOBIAHMKIB ABAAIOTbCA Pi3Hi daKTopwu.
Tomy iHpopMaLLis NPo NPUMPOAY CKPUBMEHHA EHEPreTUYHUX 30H, iX BM/IMB Ha
enekTpodisnyHi  BNAaCTMBOCTI  HAMiBNPOBIgHMKIB, MeTOAN  BUBYEHHSA
B/1IACTUBOCTEN HAMiBNPOBIAHMKIB, BpaxyBaHHA UMX 3MiH npu po3pobu,
HaMiBMNPOBIOHMKOBMX MPWIAAIB ABAAETLCA aKTyanbHOW 3agayeto. Came

BMBYEHHIO LMX Npobnem i npucBAYEHUN AaHUIN KypcC.

Yomy ue uikaBo/Tpeba

BUBYATU

HanisnpoBiaHWKOBI MaTepiann LWMPOKO BUKOPUCTOBYIOTHCA NPU PO3POoO L
Pi3HOMaHITHMX NPUCTPOIB N1EKTPOHIKM, PO3POOKM CUCTEM NEPETBOPEHHS
COHAYHOI eHeprii,... Mpu nepexoai Big, 06EMHUX 40 NAIBKOBUX i
HaHOPO3MipHMNX CUCTEM 3HAUYHO 3MIHIOIOTbCA BIACTUBOCTI i, BiANOBIAHO,
npuHLMNM nobynoBM NPUCTPOIB Ha iX OCHOBI. B BUpilanbHiN cTeneHi Ha
B/1aCTMBOCTI HaNiBNPOBIAHMKOBUX MaTepianiB BNANBAKOTb i3UKO-XiMiYHiI

npouecu Ha ﬂOBerHi. Tomy, Li 3HAHHA € BaXXAUBMMK 1A NpaLoYyYnx B




JaHin obnacrTi.

L'|0My MOXHa HaBYNTUCA

(pe3ynbTaTi HaBYaHHA)

Cnyxayi JaHOro Kypcy OTPMMAlOTb 3HaHHA MPO npouecu, siKi BiabysatoTbeA
Ha NOBEpPXHi HaniBNpoBiAHWUKIB. byae MOKasaHO, AKMM YMHOM Li npouecu
BM/IMBAIOTb Ha BAIACTMBOCTI HaMiBNPOBIAHMKIB i NpMAaaiB Ha iX ocHOBI. byae
MOKa3aHO AKMM YMHOM MOXKHa AO0CAIAXKYBaTWU npouecu , AKi BiadyBatoTbcA
Ha rpaHuLUi HaniBNPOBIAHMKIB i SKMM YMHOM Le NOTPIBHO BpaxoByBaTU Mpu

po3pobui NnpuaaaiB Ha iX OCHOBI.

AIK MOXKHa KopUCTyBaTUCA
HabyTUMM 3HAHHAMM i

YMiHHAMM (KOMNETEHTHOCTI)

OTpMMaHi 3HaHHA HeobXiaHI NpY Po3pobL,i i BAOCKOHaNEHI Pi3HOMaHITHUX
NMPWUCTPOIB Ha OCHOBI HaNiBNPOBIAHMKOBMX MaTepianis, WO € HaA3BMYANHO

dKTya/IbHMM B Hall 4acC

IHbpopMmaLiiHe 3abe3neyeHHs

CTyLeHTH ByyTb MaT MOMK/IMBICTb O3HAMOMUTUCA 3 HaBYanbHO
nporpamoto, Po604o0 HaBYa/IbHOO MPOTPAMOIO, KOHTPObHUMM
NUTaHHAMM NO gucumnnidi. CtyaeHTam byae pekomeHZo0BaHa nitepaTypa no
AaHoMmy Kypcy. Bci nUTaHHs no gaHomy Kypc , AiKi 6yayTb BUHMKATH, ByayTb

AeTanbHO O6FOBOpI'OBaTVICF| B npou,eci HaB4YaHHA.

dopma npoBeaeHHA 3aHATb

Nekuii, camocTiltHa poboTa i HayKoBi AMCKYCii no Temi

CemecTpoBMit KOHTPO/b

3aniK

AuvcumnniHa

OcHoBM KpUcCTanoximii

PiBeHb BULLOT OCBITH

Opyruii (marictepcbKuin)

OcsiTHA nporpama

MiKpo- Ta HaAHOENEeKTPOHiKa

Kypc 2
CemecTp BMKNaZaHHA 3
O6car y kKpegutax 4
MoBa BMKNagaHHA YKpaiHCbKa

Kadeapa

MiKpoeneKTpoHiKku

Buknapgau

O6yxosa T.10.

MpepekKBi3anTn

HaHomaTtepianu Ta HaHOTexXHoAOriT

MocTpeksisnTu

HaykoBo-gochnigHa npakTuKa

Lo 6yae BMBYaTUCA

B3aemo3B’A30K KPUCTaNiYHOT CTPYKTYPU 3 BIACTMBOCTAMM MaTepianis

Yomy ue uikaso/Tpeba

BUBYATU

TexHonoria KpUcTaniyHMX HanNiBNPOBIAHMKIB MOBHICTIO 3aCHOBAHA Ha
0c0bMBOCTAX iIX KPUCTaNIYHOT ByA0BW. 3HAHHA KpUCTanoximii
HaniBNpPoOBigHMKIB A03BONSE rMbLE 3p0O3yMITU NpoLuecH AKi BiabyBatoTbes

nig, Yac BUPOOHULTBA KOMMOHEHTIB €NEKTPOHIKK

L'|0My MOXHa HaBYNTUCA

(pe3ynbTaTi HaBYaHHA)

Po3ymiHHA KpUCTaNOXiMIYHOTO acneKTy HaniBNpPOBIHMKOBOI TEXHOANOTI|




AIK MOXKHa KopUCTyBaTUCA
HabyTUMM 3HAHHAMM i

YMiHHAMM (KOMNETEHTHOCTI)

Po3po61aT HOBi TEXHONOTiT BUTOTOBAIEHHA B TOMY YMCAi HAHOPO3MIPHUX

maTtepianis

IHbpopMmaLiiHe 3abe3neyeHHs

HaBuyanbHa Ta poboya nporpama gucumnaiim, PCO, meTogMyHi BKa3iBKKN A0

BUKOHAHHA NMPAKTUYHUX 3aBOadHb, KOHCMNEKT J'IEKLI,WI.

¢opma nposeaeHHA 3aHATb

JleKu,ii Ta NpaKTUYHI 3aHATTA

CemecTpoBMiA KOHTPO/Ib

3anik

Course

Crystal chemistry basics

Education level

Second (master)

Education program

Micro- and nanoelectronics

Year 2

Semester 3

Credits 4

Language English
Department Microelectronic
Lecturer Tetiana Obukhova

Required base

Nanomaterials and nanotechnology

Further use

Research practice

Content

Relationship of crystal structure with material properties

Tentative application of the
course knowledge

Crystalline semiconductor technology is based entirely on the features of
their crystal structure. Knowledge of crystal chemistry of semiconductors
allows a deeper understanding of the processes occurring during the
manufacturing of electronics components

Results of the course learning

Understanding the crystal and chemical aspect of semiconductor technology

Acquired competences

Develop new technologies, including nanosized materials

Provided information

Curriculum and working program of the discipline, RSO, methodical
instructions for practical tasks, lecture notes.

Class type

Lectures and practical classes

Semester check

Test




OCBITHi KOMNOHEHT 7-®

Oucumnnina

MarHiToeneKTpoHika B iHbopmaLiMHUX cMCTEMAX

PiBeHb BULLOT OCBITH

Opyruii (marictepcbKuin)

OcsiTHA nporpama

MiKpo- Ta HaAHOENEeKTPOHiKa

Kypc 2
CemecTp BMKNaZaHHA 3
O6car y kKpeguTax 4
MoBa BMKNagaHHA YKpaiHCbKa

Kadeapa

MiKpoeneKTpoHiKku

Buknapgau

Monnasko KO.M.

MpepekKBianTn

Mpunasam Ha HAHOPO3MIPHMX Ta KBAHTOBMX epeKTax

MocTpeksi3nTu

HaykoBa po60Ta 3a TeMOI0 MaricTepcbKoi gucepTauii, HaykoBo-gocnigHa

npakTuKa, poboTa Hag, maricTepcbKolo AucepTaLieto

Lo 6yae BMBYaTHCA

— OcHoBM ¢i3nKM MarHeTnsmy.

— MeToam BUKOPUCTAHHA MArHITHMUX NPUAAAIB B €/1EKTPOHIL Ta
HAHOENEKTPOHIL,i.

— OCHOBHI MarHiTHi BNACTUBOCTI TBEPAMX TiNl Ta IX 3aCTOCYBaHHA B
eNeKTPOHILi Ta NpUKAaAHIN i3nui, y TOMY YMCAi cydacHi MarHiTHi
eNeKTPOHHI Npunaan ana aocniaxKeHb y bionorii Ta meanLUMHI.

— HaHodismKa marHeTuKiB, a came BNAUB CTPYKTYPU Ha di3nYHI
B/IaCTMBOCTI MArHiTHUX HaHOMaTepianiB i NepCneKTUBM PO3BUTKY

HOBOrO HayKOBOTO HaNpPsAMKY — CiHTPOHIKMU.

Yomy ue uikaso/Tpeba

BUBYATU

MarHiTHi MaTepianu 3HalLWAN LWNPOKE 3aCTOCYBAHHA B Pi3HMX rany3ax Hayku
i TEXHIKN — eNeKTPOoHiLi, pagioTexHili, iHbopmaLiMHO-BUMIPIOBAIbHIN i
obuncnoBanbHil TexHiLi Ta iH. B ocTaHHI poKuM BiabyBcsa AKICHUIN «CTPUOOK»
Y po3pobui MarHiTHMX maTepianiB i CTBOPEHHI Ha iX OCHOBI HOBMX BUAiB
€1eKTPOMATrHITHMX | MArHiTOONTUYHUX €NEeKTPOHHUX NPUCTPOIB 3
YHiIKaNIbHUMW BNaCTUBOCTAMM. Lleit «CTpnbOK» 3yMOBAEHWNI HAYKOBMMM
BIAKPUTTAMM B ranysi GpisnKkM marHiTHUX maTepianis i NOABOIO HOBUX

NPOrpecuBHMUX TEXHOOTIN iX BUPOBHULTBA.

Yomy MOXHa HaBYUTUCA

(pe3ynbTati HaBYaHHA)

— Bw3HauaTU OCHOBHI MexaHi3MWM MArHiTHOro BNOPAAKYBaHHA Yy TBEPAUX
TiNax, BCTAaHOB/OBATU 3B’A30K TeOpii 3 XapaKTepucTnkamm maTepiany,
BU3HAYUTU OCHOBHI Bi3NYHI NPUYMHN MArHITHUX edeKTiB, Lo
3aCTOCOBYIOTbCA MIKPOENEKTPOHIKOI Ta HAHOEIEKTPOHIKOIO.

— AHanisyBaTu NPOAB/IEHHA BIATYKY PEYOBUHU Ha 4ito
€/1eKTPOMarHiTHOro nons.

— Bwu3HauaTu xapakTepHi 0cCOBNMBOCTI CTPYKTYPU Ta CUMETPIT MarHeTuKis,




MexaHi3MM yTBOPEHHA MarHiTHOro BigryKy, 38'830K MarHeTuKiB 3 ix
B/1ACTUBOCTAMM TOLLO.

— BuKopwcToBYBaTM OCHOBHI eKCNEPUMEHTANbHI METOAMN AOCNIAKEHHA
MarHeTu1KiB, BiANOBIgHMX NapameTpiB maTepianis, OCHOBHI meToAn

aHaNi3y MarHiTHUX XapaKTepUCTHK.

AIK MOXKHa KopUCTyBaTUCA
HabyTUMM 3HAHHAMM i

YMiHHAMM (KOMNETEHTHOCTI)

—  Bw3HauaTh oCcHOBHI }i3nMYHI NPUUYNHU MATHITHUX BAACTUBOCTEN B TUX UM
iHWMX MaTepiafax, Wo 3aCTOCOBYHOTHCA Y CYHaCHUX €/1IeKTPOHHMX
npunagax.

— [poBOAUTU KOPEKTHUI Niabip MarHiTHMX maTepianis AN 3aCTOCYBaHHA
B €/IEKTPOHilL.

—  Bubupatn metoam AOCNiAKEHHA MArHiTHUX NapameTpiB BiANOBIAHO A0
TMNY AOCNIAXKYBAHOrO MmaTepiany, NPOBOANTU aHaNI3 MArHITHUX
CMEeKTpiB, 3anNponoHoByBaTH Pi3NYHy iHTEPNpPETaLito MarHiTHUX
ChNeKTpiB.

— Bu3HayaTM gOMiHYOYI MeXaHi3MM MArHIiTHOro BiAryKy y Kpuctanax Ta
NoAiKpMUcTanax, po3paxoByBaTy NapamMeTpm aHi3OTPOMHMUX aKTUBHUX
MmaTepianiB, BUKOPUCTOBYBATU METOAM OLiHKM Ta PO3PAXYHKY

MarHiTHUX I'IapaMETpiB NAaCUBHMX Ta aKTUBHMX MarHeTuKiB.

IHbpopmaLiliHe 3abe3neyeHHs

HaBuyanbHa Ta poboya nporpamu gucumnainm, PCO, nigpy4yHMK, KOHCNEKT

NeKuin.

(Dopma nposeaeHHA 3aHATb

NeKuii, npakTU4Hi

CemecTpoBUiA KOHTPO/Ib

3anik

AuvcumnniHa

MeTopgm Bi3yanisauii iHbopmaduii

PiBeHb BULLOT OCBITH

Opyruii (marictepcbKuin)

OcsiTHA nporpama

MiKpo- Ta HaAHOENEeKTPOHiKa

Kypc 2
CemecTp BMKNaZaHHA 3
O6car y kKpegutax 4
MoBa BMKNagaHHA YKpaiHCbKa

Kadeapa

MiKpoeneKTpoHiKku

Buknapgau

BepuaHosa O.B.

MpepekKBianTn

OnToeneKkTpoHHi iHpopmaL,inHi cuctemu

MocTpeksisnTu

Cuctemm 06pobKM LundpoBoi iHpopmau,ii

Lo 6byae BuBYaTUCA

BrBYaloTbCA NPUKNAAHI iHTeNeKTyanbHi cuctemm o6pobkn 6aratoBMMipHUX

OAHWX ANA aHaANi3y Ta Bisyanisauii AaHux

Yomy ue uikaso/Tpeba

MogentoBaHHs Ta Bisyanisauii 6araToBMMipHUX AaHUX MAE LUMPOKeE




BUBYATU

3aCTOCYBaHHA aBTOMATM3aLLii TEXHONOMYHUX Npouecis

L'|0My MOXHa HaBYNTUCA

(pe3ynbTaTi HaBYaHHA)

Po3rnspatoTbcA OCHOBHI METOAM aHaNi3y Ta MoAeNtoBaHHA 6araToBUMIPHNUX
OAHNX, MeToAM Bi3yanisauii JaHMX Ta CydacHi Nporpamm aHanisy

300pakeHHs

AIK MOXKHa KOpUCTyBaTUCA
HabyTUMM 3HAHHAMM i

YMiHHAMM (KOMNETEHTHOCTI)

KomnneKc TeopeTnyHmX 3HaHb, METOAO/OMNYHMX OCHOB Ta NMPAKTUYHUX
HaBUYOK 3 MOAENOBAHHA Ta Bidyanisauii JaHMX A03BOUTbL CTYAEHTAM
3acTocyBaTV HabyTi 3HaHHA B aBTOMATU3aLLil TEXHOIOMYHUX NPOLLECIB i

NPOEKTYBaHHSA BUPODLIB €N1eKTPOHHOIT TEXHIKM.

IHbpopMmaLiiHe 3abe3neyeHHs

ENeKTpPOHHMI KOHCMEKT NeKLil, 3aBaaHHA gnsa nabopaTopHux pobiT,

KOHTPOJIbHi po60TH, TOLLO

tDopma nposeaeHHA 3aHATb

NeKUji, NpaKTUYHiI

CemecTpoBUiA KOHTPO/Ib

3anik

AuvcumnniHa

MiKkpoeneKTpoHHi iHpOopMaLiHi CeHCOpHI cnctemum

PiBeHb BULLOT OCBITH

Opyruit (marictepcbKkuin)

OcsiTHA nporpama

MiKpo- Ta HAHOENEeKTPOHiKa

Kypc 2
CemecTp BMKNaZaHHA 3
O6car y kKpegutax 4
MoBa BMKNagaHHA YKpaiHCcbKa

Kadeapa

MiKpoeneKTpOHiKu

Buknapgau

Opnos A.T.

MpepekKBianTn

OCHOBM CEHCOPUKM, IHTENEKTyanbHi iHpopMaLinHi cuctemmn, EnekTpoHHi
ceHcopu

MocTpeksisnTu

HaykoBo-gocnigHa npakTnka, PoboTa Hag marictepcbKoto aucepraLlieto

Lo 6yae BMBYaTUCA

B6yaoBaHi eNeKTpoHHi iHGopMaL,iHi CUCTEMM HA OCHOBI
MIKPOENEeKTPOHHUX CeHCopiB

Yomy ue uikaso/Tpeba BuBUaTH

CyyacHi iHpopmauinHi cuctemu IHTepHeTy pedeit Ta 6€34p0TOBI CEHCOPHI
CUCTEMM 321 IMatOTb 3HAYHY YaCTUHY CbOTOAHILIHBLOIO BUPOOHMLITBA Ta
NOBCAKAEHHOTO XKUTTA

L'|0My MOXHa HaBYNTUCA

(pe3ynbTaTi HaBYaHHA)

MpuHUMNam nobyaoBm Ta meToaam i 3acobam NPoeKTyBaHHA
iHTeNeKTyanbHUX iIHPOPMaLLIMHUX CUCTEM

AIK MOXKHa KopUCTyBaTUCA
HabyTUMM 3HAHHAMM i

YMiHHAMM (KOMNETEHTHOCTI)

Po3pob6aeHHA iHTeNEeKTYaslbHUX CEHCOPHMX BOYA0BaHUX CUCTEM HA
KpUCTani ona aBToMaTtm3alii, MOHITOPUHIY OTOYYOYOro cepeoBULLA i
3[0pOB’si Ta iH.

IHbpopMmaLiiHe 3abe3neYeHHs

IHTEeNeKTyanbHi BUMiPIOBaNbHI CUCTEMM HA OCHOBI MIKPOENEKTPOHHUX
AaTumnKiB Hosoro nokoniHHa / f. 1. lenix, 0. O. NopajeHko, C. B. 13aaesny
[ta iH.]. — Opeca : ActponpuHT, 2011. — 351 c., Mpe3eHTau,ii nekuii.

dopma npoBeAeHHA 3aHATb

NeKuii, NpakTU4Hi

CemecTpoBMit KOHTPO/b

3anik
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