META BCTYIIHOT'O ICIIUTY 1O ACHHIPAHTYPHU

MeToro BCTYMHOTO ICIUTY IO acIipaHTypu € TIepeBipKa pIBHSA TEOPETUYHHX 3HaHb 1
NPAaKTUYHUX HABUYOK BCTYIHHUKIB Yy Tally3l MIKpO- Ta HAaHOCHCTEMHOI TEXHIKH, MOXIIMBOCTEH
BUKOPHUCTaHHS 3HAaHb W 3aCTOCYBaHHS HABUYOK y HAYKOBOMY JIOCHDKEHHI Ta y TPaKTHYHIH
TISUTBHOCTI, MOXKJIMBOCTEH TBOPYOIO OIPAlIOBaHHS HayKoBoi iH(popmamii 13 3acTOCYBaHHSIM
PO3YMIHHS MDKIMCHUITLIIHAPHOTO TiIXOMy Ta MOXIIMBOCTEH TBOPYOTO MHCJICHHS IIOAO IOLIYKY
BHUpIIIEHHS ICHYIOUMX TpoOseM. Y mporpami BCTYIMHOTO ICIUTY JO acHipaHTypu BimoOpaxeHi
OCHOBHI BUMOTH JI0 MiATOTOBKU OCi0, III0 BCTYMAIOTh 0 aCHipaHTYpH 3a creniaibHicTio 153 Mikpo-
Ta HAHOCHUCTEMHA TEXHIKa.

1. 3MICT BCTYIIHOI'O ICITUTY 4O ACIIIPAHTYPU

BerynmHi  BumpoOyBaHHS — TIPOBOJSATHCS 32 PIMICHHSIM — ©K3aMEHAIiiHOI  Komicii 3
BUKOPHCTAHHSIM OineTiB. /[ miAroTOBKM BiAMOBiNI BUKOPHUCTOBYIOTH €K3aMEHAIIMHI JTUCTKH, IO
30epiratoTbcsi B 0COOOBIH CIIpaBi BCTYITHUKA.

3 mporpamamu BCTYIIHUX BUIPOOYBaHb, MEPENiKOM IUTaHb, MOPSAKOM TPOBEACHHS
BCTYITHUX BUIPOOYBaHb 3a crierianpHIicTIo 153 Mikpo- Ta HAHOCUCTEMHA TeXHiKa, BCTYITHUKU MalOTh
3MOTy O3HaroMHTHCS Ha odimiiiHoMy caiiti JTHY.

PiBeHb 3HaHb BCTYNHUKIB OIIIHIOETHCS €K3aMEHAIIHOI0 KOMICI€I0 32 CTOOAIBHOIO CHCTEMOIO.
PesynbpTati TpOBEACHHS BCTYMHOTO BHIPOOYBaHHS OQOPMIISIFOTHCS IMPOTOKOIOM, B SIKOMY
GbikcyroThes exk3aMeHalliliHi muTaHHs. Ha KO)KHOTo BCTYITHHKA BEEThCS OKPEMHI MTPOTOKOJL.

[IpoTokonu mpuitoMy BCTYITHUX BUNMPOOYBaHb MiCIIs 3aTBEPKCHHSI 30€piraroThesi B 0COO0BIH
CTpaBi BCTYHHKA.

Berynauit  icut g0 acmipaHTypw  Ais 37100yTTS  CTymeHs JokTopa ¢imocodii 3a
cnenianbHicTIO 153 Mikpo- Ta HaHOCHCTEMHA TEXHIKa CKJIAJA€ThCs 3 IMUTAHb 3a HACTYIHHMHU
po3ainamu:

1. Metomosnoris Ta oprasi3ailis HAyKOBHX JOCTiDKCHb.

2. ®i3uka HAMiBIIPOBITHUKIB Ta JiCIEKTPHKIB.

3. EnexTpoHHi, ONTHYHI T4 MarHITHI SIBUIIA B TBEPIUX TiJlaX.
4. Teopis eNEKTPUIHUX Ta CICKTPOHHUX KiJI.

5. Eneprermuna, BakyyMHa Ta IJIa3MOBa €JIEKTPOHIKA.

6. KaanTOoBa enexkTpoHika.

7. MIiKpOKOHTPOJIEPHI IPUCTPOI.

8. Mikpoenexkrponika HBY.

9. Hudposa Ta aHanorosa eleKTpoHIKa.

10. HanomaTtepiaim Ta HAaHOTEXHOJIOT1.

2. IMTAHHSA, IO 3AITPOIIOHOBAHI JIs1 BCTYIIHUKIB 10 ACIIIPAHTYPH
3A CHEOIAJBHICTIO 105 IIPUKJIA/THA ®I3UKA TA HAHOMATEPIAJIN,
OHII ITPUKJIA/THA ®I3UKA TA HAHOMATEPIAJIM B 2020 p.

2.1. METOJOJIOI'IA TA OPTAHI3AIIAA HAYKOBUX JOCJIIKEHb.

Hayka i1 HayKkoBi JOCHIDKEHHS B CydacHOMY cCBiTi. DyHIaMeHTalIbHI HAYKOBI JOCTIKCHHS B
raimysi npukiaaaHoi ¢izuku Ta HaHomatepianiB. CyTHICTP HAyKOBOI TeOpii: MPUHIMII Ta KaTeropii.
Mertoau eMmipHYHOTrO JOCTIDKEHHS: CIIOCTEPE)KEHHS, BUMIPIOBAaHHS, €KCIIEpUMEHT. MeTox  sK
IHCTPYMEHT JUIS BUPILIEHHS TOJIOBHOTO 3aBJaHHS HAayKd. [IOHATTS «METOIOJIOTisS» Ta JBa OCHOBHUX
3Ha4YeHHS. TpH piBHI 3araJlbHOHAYKOBHX METOJIB JOCTIDKEHHS. METOAM TEOPEeTHYHOTO Mi3HAHHS:



dopMmaizamito, aKCIOMAaTHUYHUHA METOJ, TIMOTETUKO-ISAYKTUBHUNA METOA 1 CXOKEHHS BiX
aOCTPaKTHOTO JI0 KOHKPETHOTO. 3arajbHi METOIM 1 NPUHOMH JOCTIDKCHHS: aHalli3, CHHTES3,
aOCcTparyBaHHS, iJeami3allis, y3arajJbHEHHsS, IHIYKIliS, OEAyKIlis. 3arajJbHO JIOTiYHI METOAH 1
MPUIOMHU JIOCHIJKEHHS: aHAJOrisl, MOJCIIOBAHHS, CUCTEMHUN WiAXiJ, IMOBIPHICHI (CTATHCTHYHI)
METO/IH.

2.2. PI3UKA HAIIIBITPOBIIHUKIB TA JIEJEKTPUKIB

bynosa kpucraniB. Tpancmsmiiina cumetpis. Enemenrapna xowmipka. Pemritku bpase. Inpexcu
Mimnepa. IlommpeHHst XBWIb B IEPIONMYHUX CTPYKTypax. 3akoH Bynbga-bpera. Jlegektn B kpucTanax.
ToukoBi neekTr Ta iX yTBOpeHHs. ThI XiMidHOTO 3B'13Ky B KpucTaiax. CHiM 3B’ 3Ky Y TBEPAOMY TLJIi.
OnucaHHs EHEPreTHYHOr0 CTaHy KPUCTANB 3a JIOMOMOTOK Ta3y KBa3idacTWHOK. [lpukiiamu
KBa319acTUHOK. DOHOHM, MarHOHH, €KCITOHH, ITa3MOHU Ta iH. EJEKTpOHU B MeTami sSK KBa3iYaCTHUHKU.
Kgaziimmynec. 3akon aucrnepcii. Teopema broxa. I'yctuna craniB. CraTtucTuka ra3dy KBa3idaCTHHOK.
KonuBaHHSI KpHUCTAIIIYHOT pelIiTKA. AKYCTHYHA Ta ONTHYHA BITKH KOJWBAHb. TEIIOEMHICTH PEIIITKH.
JleGaiBchka yacrora. EnekrpoHHi ctanu B Kpuctanax. OHOCIEKTpOHHA Mojielb. HaOmmkeHHs cadko i
CHJIPHO3B'SI3aHHX EJICKTPOHIB. 30HHA CXeMa Ta TUIW TBEPAMX TUI. BUpOMKEHHH €IeKTpOHHWIA Ta3.
Enexrponna temnoemuicTb, noBepxHicte @epmi. EdextrBHa maca. Enexrponu Ta nipku. IlomosxeHHs
@epMi-piBHSI B HEBHPODKEHHMX HAIIBIPOBIAHMKAX. SIBuIIa B KoHTakTax. [loTeHriianbHi Oap'epw.
KontaktHa pizHuis mnoreHmianmiB. bap’ep IHorku. Ctpymum oOMekKeHI IPOCTOPOBHM  3apsOM.
[Tonspu3artist Ta ehekTUBHE MMOJIE y JieNieKTpukax. Enekrpoctpukiiis 1 m'e3oenekrpuka. [lipoenekTtpuku i
cerneroenekTpuku. Enexrpuunmii rictepesuc. PDi3uuHi BIACTUBOCTI CETHETOGNEKTPUKIB B 0OJIACTI
(azoBUX MEpEXOIiB.

2.3. EJIEKTPOHHI, OIITUYHI TA MAT'HITHI SIBUILIA B TBEPIUX TIVIAX.

KinetnunipiBusHHas. Enektpo- Ta TemonpoBimHicTh. TpHuBamicTh pelakcyBaHHA. MexaHi3Mu
pO3CitoBaHHS €NeKTpoHiB. Po3ciroBaHHs Ha goMimikax 1 jedekrax. [oHHA TPOBITHICTE KPUCTATIB.
Cyniepionna npoBinHicTs. MarsiToomip Ta edext Xosma. Ksanrouii edext Xomna. HamiBnpoBigHUKH.
Enexkrponna crpykrypa. [lominmcosi piBHi. JloHopu Ta akmentopu, p-n-nepexomu. Edexr I'ana.
doTomnpoBinHiCTb. PekomOiHaIlisi Ta penakcailis HEPIBHOBRKHUX HOCIIB 3apsmy. TerioeMHICTb.
TemmepatypHa 3anexHICTh TerioeMHOCTI. Mogeni Einmreitna Ta Jle6as. Knacudikaris ta ocHOBHI
BJIACTHBOCTI MarHEeTHWKiB. ATOMHHMI MarHeTH3M Ta MarHiTHI BJaCTUBOCTI CITAOKOMAarHiTHUX PEYOBHH.
JliaMarHeTn3m CHCTEMH CIa0KO B3a€EMOJIIOUYHMX aTOMIB 1 MOJieKys. [liaMarHeTu3smra mnapamarHeTu3M
tBepaux Tl [lpupoma depomarnerusmy. [lomenn. MarnitHHI TicTepesuc. AHTU(EPOMArHETH3M 1
(dbepomarnernzM. MexaHi3mu niornuHaHHS (QoToHiB. IlormuHanHs BUTbHMMH HOCisIMH. PermiTyare
nornuHaHHs. [lornmuHaHHs 3B's13aHUMH HOCISIMA. MIXK30HHI MPsIMI Ta HETIPSAMI TIEPEXO/IH.

2.4 . TEOPIA EJTEKTPUYHUX TA EJJEKTPOHHHUX KIJI.

3akon Owma. PiBusuus Kupxroda pmns mocrtiiHOro Tta 3MiHHOTO cTpymiB. [lociimoBHmiA
KOJIMBAJIbHUN KOHTYp. Pe3onanc Hampyr. IlapanenpHuil KOJMBaIbHUN KOHTYp. Pe3oHaHc cTpymy.
3B's13aHi KOHTYpH. Pe30HaHC B IHIYKTHBHO 3B'3aHUX KOHTypax. Enexktpuuni ¢ineTpu, ix
XapaKTepUCTUKU Ta MapameTpu. YOTUPUIIOMIOCHHUKH, 1X XapaKTepUCTUKHU Ta napaMeTpu. IlepexinHi
nporecu B RC, RL, RLC- konax. Meroau nepeTBOpeHHsI €IeKTPUYHUX Kijl. MeTonu po3paxyBaHHS
CKJIAJHHUX ENIEKTPUYHUX K. MeTton curHanpHuUX rpadis. OnepaTopHuil METO aHaJi3y MEepexiTHuX
nporeciB. ClieKTpaabHUN METOJI aHaTi3y NMEePeXiTHUX IMPOLECiB.

2.5. EHEPTETUYHA, BAKYYMHA TA IIJIASMOBA EJIEKTPOHIKA.

Axymynsropu. IlanmuBai enementu. PoGora Tpanchopmaropy. Benrtwm. Bumnpsimisui.
Muoxuauku Harnpyru. ®PineTpu. ¢inbTpu Ha 0a3i pe3ucTopy, pe30HaHCHI (iIbTPH, IHIYKTHBHI
¢binbTpu, eMHICHMA GinbTp. PoOoTa BUNpAMISYIB Ha HaBaHTaXEHHS. AKTHUBHI (QUIBTPH.



[TapameTpuuni crabimizatopu Hampyru. CraOimi3aTopu Hampyru 3 €MiTep HHM ITOBTOPIOBAuYEM.
[TepeTBoproBaui omHoTakTHi. [leperBoproBaui nBoTakTHi. [loTeHuiliHui Oap’ep Ha TOBEPXHIi
HaITiBIPOBIIHUKA, poOOTa BUXOAY. TepMoeneKTpoHHA eMicis 1 11 3aKkoHU. TepMoeIeKTpoHHA eMicis
npu HasBHOCTI enekrpuuHoro mons (edexr Llortki). EnekrpocTarnyna (aBTOEIEKTPOHHA) €MICis.
dotoenekTpoHHa eMicis 1 i1 3aKOHHM. XapaKTepUCTHKa 1 mapaMeTpu (HOTOENEKTPOHHOI eMicii.
BropunHa enekTpoHHa eMicis. Pyx enekrpoHa B OZHOPITHOMY €JIEKTPUYHOMY MOJIi (MPUCKOPIOIOYH,
rajpMylo4e, TIIONEpeYHe eJCKTPUYHE T1oJie). PyxX y HEOJHOPITHOMY EIEKTPUYHOMY  TIOJi
(dboxycyBaHHS 1 pO3CIFOBaHHS €IEKTPOHHOTO TMOTOKY). EnexTpocratnuni miH3u. Pyx enexrtpona B
OJHOPITHOMY MAarHiTHOMYy moji. MarHiTHi niH3u. BrumB 00’€eMHOrO 3apsay Ha TPOXOIKEHHS
EJIEKTPUYHOTO CTPYMY Yy NBOXENEKTPOIHHMX cucTemax. [lopymieHHs i ioHi3alis aromiB ra3y. Bumu
EJIIEKTPUYHOTO pO3psiy B rasi. TepmiuHe BakyyMHE HalMJICHHS. TepMiuHE OKHCIICHHS KPEMHIIO.
Ionne neryBanns. ®izuyni ocHoBU. ONTUYHA Ta pEHTTeHIBChKa JTiTorpadis. OTpuMaHHS KPUCTATIB 13
posmiaBiB. Metox Yoxpanbsebkoro. Kpucramizamiiiai mporecu ouuctku MatepianiB. I[Iponecu
PO3IUIEHHS Ta OYUCTKU. AncopOuiiiHi mpouecu. TexHomoris ckionoioHnx MarepianiB. TexHosoris
nudysiiinoro neryBanHs. KatogHe posnuienns, GisnuHe Ta peakTHBHE.

2.6. KBAHTOBA EJIEKTPOHIKA

Ssume EINP 3 Touku 30py KBaHTOBOI Ta XBHJIHOBOI Teopiid. 3B’s130k siBuma EITP 3 edexkrom
3eemana. Tonka crpykrypa crnektpiB EIIP. Hagronka ctpykrypa cnektpiB EINP. Cynepuaparonka
crpykrypa cnektpiB EITP. ®opwma ninii ['ayca. @opma ninii Jlopenca. HaceneHicTb criHOBHX PiBHIB.
CrioHTaHHI Ta 1HIYKOBaHI MEPEXOIM B CUCTEMI CHIHOBUX piBHIB. CHiH-TpaTOoBa Ta CHiH-CIIiHOBA
pemakcariii. MexaHi3mMu cmiH-TpaToBoi pemakcamii  Ssume SAMP 3 Toukm 30py KBaHTOBOI Ta
XBHIIOBOI Teopiit. IMP B pinunax ta B TBepaomy Timi. SAsuma JAKP. [ToHSATTS cuiabHOTO Ta C1abKoro
MarHiTHoro mons. PiBui Jlangmay. IluknorponHuit pesonanc. JlromiHecHeHIs, EKCHUTOHHA
JroMiHecHeHis. Pi3HOMaHITHOCTI MEXaHI3MIB JIIOMIHECIEHI(IT Ta EKCUTOHHOI JIFOMIHECIEHIII B
TBEpJAOMY TuUI. 3aKOHU 30€peKeHHS IMITYJIbCy Ta €Heprii mpu 30y/PKeHHI Ta BUIIPOMIHIOBAHHI.
[Ipumymiene BunpomidioBanHs. CriBBigHomeHHs EiHmTeliHa. Bix’eMHu Koe(illieHT MOTIUHAHHS
Ta Bix’eMHi Temneparypu. HamiBopoBigHUKOBHIA J1azep Ha p-n mepexoni. TBepIOTiIbHI J1azepu Ha
kpucranax pyoiny. HBU-reneparop Ha monexynax NH3z. HeniniiiHi SBUII @ B ONTHYHOMY Jlialia30Hi:
ONTUYHE BUMPSMIICHHS CBITJIa Ta TeHEpallisl BUIIMX TAPMOHIK HETIHIHHUM CEepeOBHILEM; BUMYIIIEHE
KoMOiHaIifHEe pO3CisTHHS Ta po3cissHHsA Mannenbsirama-bpitoena, nopymeHHs 3akoHy EifHmTeliHa
moao 4epBoHOI Mexu (oTtoedekra. DizuyHi TPUHIMIK MOOYTOBH MOAYJIATOPIB JIA3€PHOTO
BunpominioBanus: epekrtu Keppa, [lokkennca, @apanes ta npyxHbonTudHUN edekT. udpakuis
bperra ta Pamana-Harta. 3oBnimHiii ¢otoedexr. Tunu ¢orokaromiB. BHyTpimmHii ¢oroedekr:
dbotopesuctopu,  doTtomioan,  (GOTOTPAH3UCTOPHU, (POTOTUPUCTOPHU. iX XapaKTEPUCTUKUA Ta
napamerpu. ONTpoHH, X XapaKTEepUCTUKHU Ta apaMeTpH, MPaKTUYHE 3aCTOCYBAHHS ONTPOHIB.

2.7. MIKPOKOHTPOJIEPHI IIPUCTPOI

3aranbHi BiIOMOCTI PO MiJICHITIOBaYi Ta iX Kiacudikamis. OCHOBHI MapaMeTpH 1 XapaKTepUCTUKU
migcumoBadiB. OCHOBHI pexxuMu (Kilacu) poOotu miacwiroBadiB. Koma 3MilIeHHS MiACHITIOIOYHX
kackaniB. TemmeparypHa cralimizamis miacwioBaviB. Kackan momepeaHboro MiJACHICHHS Ha
OIMoJIIpHOMY TPaAH3HUCTOPI 3 CHIIBHUM eMiTepoM. Ilifcumoounii Kackaa 3 CHUIBHUM KOJIEKTOPOM
(emitepHuii moBTOproBau). Ilimcumioroumii kackan 3 cCHuUTbHOKO 0a3oro. Kackan momepeaHboro
MiJICWJICHHS Ha MOJIbOBOMY TPAH3UCTOPI 3 CHITLHUM BHUTOKOM. Ilincmmorounii Kackaj 3 CHUTbHUM
CTOKOM. 3BOPOTHI 3B’SI3KM B MmijcuiaoBadax. OIHOTAKTHUN TpaHCPOPMATOPHHUMA ITiICHITIOBAY
MOTY>KHOCTI. be3rpancdopmaropHi BUXiAHI KacKaaud TMIACWICHHS. 3arajbHi BIJIOMOCTI TIPO
onepauiitni miacuroadi (OI). InBepryrounii niacumoBau Ha OIl. HeinBepryrouuii miacuioBad Ha
OIl. ®yHKIii Ta eTeMeHTH JIOTIKH. MaKOpUTapHUMA €IEMEHT «>2», TBOXOJ0BHH eneMeHT «Cymarop
o mod2». @yHkuii Ta enemenT Joriku. EnemeHT «3a00poHay, €1eMEeHT 3arepedeHHs] KOH FOHKIIII.
@yHKuil Ta eneMeHTH Joriku. EjxeMeHT iHBepTOp, €lIeMEeHTH KOH IOHKTOp, Iu3 IOHKTOp. OCHOBHI
NOHATTS unppoBoi cxeMorexHiku. IlpeacraBnenns indopmanii gizmunumu curnanamu. IlocmigoBHi



Ta mapanensHi perictpu. Ilpu3HadeHHs Ta NpUHIMI POOOTH PETICTPY 3CYBY 1 pericTpoBoi nmam'sti. Sk
OTpUMATH JOCKOHATY IU3 FOHKTHBHY HOpMaibHY ¢dopMy 3 Tabmui ictuHHOCTI? Bicim dopm ii
MPEACTaBICHHS. 3aKOHW anreOpu Joriku. ACUHXpOHHI Tpurepu. AcCHMHXpoHHHMH RS-Tpurep Ha
enemenrax [-HE. IlpuHumm #oro po6oTtn, THMuacoBi aiarpamu. MiHimizaris (l)yHKLIII/I anre6p1/1

noriku. Meton Kgaiina. 3aificHutu MiHiMiZamito ¢QyHKmii Y= abev abev abev abev abe v abe .
[ToOymyBaTn koMOiHamiliHy cxemy B omnepaTopHiii popmi ABO-HE/ABO-HE AcuuxpoHHI Tpurepw.
HageniTe KoMOiHAIIMHI CXeMU 1 MOSICHITH MPUHIMIT poboTH Tpurepa D — tumy, Tpurepa T — Tuy.
Hagenite cxemu i mosicHiTh poOoty JK-tpurepa. CuuxponHi Tpurepu. TumyacoBi miarpamu,
npuHiun pob6otu. IleperBoputn cxemy cuHXpoHHOro RS-tpurepa Ha cuHxXpoHHuU D-tpurep.
[Tosichutn npunnun podotu. L{udposi TiYUIBPHUKNA. ACHHXPOHHI JIIYMIBHUKH, 1X CXEMHU Ta MPUHIIUIT
po6otu. HaBenite cxemu NiUmiIbHUKA 3 KoedimienToM nepepaxyHky 6. IleperBoproBaui koais (I1K).
Heumdparopu. udpparopu. Cymaropu. [lpunimn podoru. Cxemu cymMaTopiB. MyJIBTHUILIEKCOPH.
[Tpunnun podotu. Cxemu Ta ymoBHE no3HadeHHs. [10sCHITB, sik Ha 0CHOBI IC- MyJIBTHIIEKCOPIB «8—
I» cmpoekTyBaTH MyJIbTHILUIEKCOp Ha 16 BxomiB. Apxitekrypa MikpoEOM. Cxema HaWmpocTimoi
MikpoEOM  3aranpHa cTpykTypa ¥ ocHOBHI  ¢yHKIIi Mikponpouecopa. Kracudikarris
MiKponpouecopiB 1 MIKpOIPOIIECOPHUX MPUCTPOIB. prnu koMmaHJ. OCHOBHI peXuMu poOOTH
MIKpOIPOIIECOPHUX NPUCTPOiB. OCHOBHI pEXUMH POOOTH MIKPOIIPOLECOPHUX NMpUCTpoiB. [TpuHImmn
porpaMHOro kepyBaHHs o0'ektom. Crocobu azapecarii mkepen 1 mpuiimadiB iHGopMarii.
Mamunuauii nuki. Crocobu mnoOynoBu mporecopa. CTpyKTypa MIKpONPOLIECOPHOTO IMPHUCTPOIO.
CDOpMyBaHHSI KEpyrO4HX curHaniB. L{ukiiunicTs poOoTn Mleonpouecopa CnoBo crany. Illunna
Opraizamisi MiKpONpPOLIECOPHUX TPUCTPOIB. Apx1TeKTypa BBenenHs 1 BUBEAEHHS MJAaHUX IIO
nepepuBanHsax. Cxema kepyBanHs MII y pexxumi nepepuBanb. Cxema oprasisaiii BBEACHHS 1
BUBEJICHHS JaHUX 3a nepepuBaHHAM. KoHTponepu mnpsMoro poctymy o nam'sti. Opraxizauis
3BEpPTaHHS 10 TaM'ATi 1 30BHINIHIX mpucTpoiB. Posmomin mpocropy ampec mam'sti. IIporpamue
BBeJleHHs 1 BuBeneHHs ganux. Cxema migxmroueHas ALl k MIL. [TporpamoBanwmii 3B'ss3HHIA amanTep.
[TporpamoBanmii iHTepBaNbHUN TaiiMep. IIporpamoBannii KOHTpoJep nepepuBanb. [IporpamoBanmii
napanenbHuid  agantop. CekIIOHOBaHI MIKpOIPOLIECOPH 3 MIKPONPOTPAMHUM  KEPYyBaHHSM.
CrpykrypHa cxema Mmikpomnpouecopa. @opmat komana. Crnocobu ajnpecariii KOMaH]I i CXeMHU iXHBOTO
BUKOHaHHA. P0O3MOAin KOMaHa MIKpOIIpoIiecopa 3ajJeXHO BiJ nmpuszHaueHHs. DopMyBaHHS 3B'SI3KY 3
nepudepiiHUMH MPUCTPOSIMU 3 BUKOPUCTAHHAM IU(POBUX (DYHKIIOHATIBHUX BY3JIIB.

2.8. MIKPOEJIEKTPOHIKA HBY

MowuomiTHi Ta TiOpumHi iHTerpanbHi cxemu HBUY. Ilmanapui (cMy>kkoBi) JiHIT mepemadi.
[TacuBHi enemenTn iHTerpasibHux cxem HBY. Peszonaropm iHTerpampHux cxem HBUY. YactoThi
¢ineTpn HBY Ha nmianapHux miHisx nepenadi. [loginsHUKN Ta cymaropu moTyxHOCTI. CrpsMoBaHi
BiradyXyBadi Ha IUIAaHAPHHUX JiHIsAX mepenadi. [IpucTpoi s KepyBaHHSA aMILTTYAOIO 1 (a30ro
curHairy. CMy>KKOB1 HeB3aeMH1 ¢eputoBi npuctpoi. [lepeTBoproBayi 4acTOTH Ha CMYXKOBHX JIIHISX
nepenadi. MikpocmyskkoBi Tpan3ucTopHi miacwioBadi HBU. I'eneparopsni miogn HBY.

2.9. IUP®POBA TA AHAJIOT'OBA EJIEKTPOHIKA.

IuterpanbHi neperBopeHHs Pyp'e, Jlamnaca ta z-nepeTBOPEHHS: O3HAYEHHS, OCHOBHI
BJIACTUBOCTI Ta BUKOPUCTAHHS MPU MOJEIIOBAHHI €J1eKTPOHHUX cxeM. IlizcumoBadi HU3bKOI
4acTOTU. 3BOPOTHI 3B's3KM B miacuitoBavax. JludepeHiianpHi MiJICUIIOBAIBHI KacKaaH.
BuxigHi Kackaau HiACWIEHHS, XapaKTEpUCTUKU Ta mapamerpu. OmepauiiiHi HiJCHIIOBayl.
@DyHKIIOHATBHI OPUCTPOi HA ONEpaliMHUX MiAcHIoBavax. ['eHeparis konuBaHb. bamanc
amrunitys, Oananc ¢as. I'enepatopu. RC- renepatopu 3 noBoporom (as3u. JlerekryBaHHs
curHaniB. Jlerektopu. Jloriuni enemeHTHM Ta cxeMu. IlocimioBHI JOrIYHI MPUCTPOI.
Komb6inamiitai jgoriydi npuctpoi. Tunosi (yHKIIOHAIBHI By31IM HU(POBUX KOMOIHALIIHUX
noriyHux npuctpois. [leperBoproBaui koxiB. demmpparopu. Hudposi komnapartopu. RS, D,
T, JK-tpurepu. Perictpu, miumnpHUKH. J[UCKpeTH3allis HENEepepBHUX CHTHaliB. Dyp’e-



NEPETBOPEHHS IUCKPETHUX CUTHANIB. AJITOPUTMHU HIBUAKOTO TMepeTBopeHHs Dyp’e. Z-
NIEPETBOPEHHSI Ta HOro OCHOBHI BiIacTHBOCTI. HallBaXJMBILI XapaKTEPUCTUKH LU(POBUX
¢bineTpiB. PexypcuBHI Ta HepekypcuBHI QinbTpu. MeTonu cuHTe3y udpoBuUx (GuUIBTPIB 3
HECKIHYCHHOIO IMIYJIbCHOIK XapaKTePUCTUKOK. Mertoa OimiHIHHOTO Z-TIEpeTBOPECHHS.
Metoau cuHTe3y HUGPOBUX (PUIHTPIB 3 KIHIIEBOIO IMITYJIECHOIO XapaKTEPUCTHKOIO.

2.10. HAHOMATEPIAJIA TA HAHOTEXHOJIOTI'Ti

Knacudikarisi KBAHTOBOPO3MIPHUX CTPYKTYpP (KBAHTOBI TOYKH, IPOTH, IUIIBKH, TTOOJUHOKI
KBaHTOBI SIMU Ta HAATpaTH). 3arajibHi XapaKTEPUCTHUKU KBAHTOBOPO3MIpHUX CTPYKTYp. Kiacudikarris
HAMIBIPOBIIHUKOBUX HAArpaT. 3MiHA 3aJIE)KHOCTI T'YyCTUHH KBaHTOBUX CTaHIB B KBAHTOBOPO3MipHHUX
CTPYKTypax B MOpPIBHAHHI 3 00’€MHHUM TBEPIUM TiIOM. 3MiHM 30HHHX CXEM HAIiBIPOBIIHUKIB Ta
METaJiB B KBAaHTOBOPO3MIPHUX CTPYKTypax B MOpPIBHSIHHI 3 00’€MHUM TBepauMm TinoMm. Enepris,
IMITyJIbC Ta XBWJIbOBA (PYHKIliSI NIl €JICKTPOHIB B IMOOJMHOKIN KBAaHTOBIM siMi. TexHOJOrIi, 110
BUKOPHUCTOBYIOTBCS JUIsSi CTBOPEHHS KBAHTOBOPO3MIPHHUX CTPYKTYp. HOBI TEXHOJOTIUHI JOCSATHEHHS
Ta (i3UYHI SBUINA, [0 CHOCTEPIralOThCS B KBAHTOBOPO3MIPHHX CTpyKTypax. dotoenexktpuysi
npuiaay Ha 6asi nipi CTYKTYp Ha KOBapiallifHUX HaIiBIPOBIIHUKOBHX HaArpar. BumpomiHiowodu
KBAaHTOBOPO3MIpHI CTPYKTYPH: CBITJIOIOAM, Ja3epu. BUIPOMIHIOIOUM KBAHTOBOPO3MIPHI CTPYKTYpH
Oimoro cpimma. CyyacHi THUIIM  TPaH3UCTOPIB Ha 0a3i KBAHTOBOPO3MIPHUX CTPYKTYyp. DiznuHi
BJIacTUBOCTI mopyBaToro Si. Enementu camoopranizaiii, o CrocTepiraloTbCsi B KBaHTOBOPO3MipHUX
CTpykTypax. JliarHocTka KBaHTOBOPO3MIPHUX CTPYKTYp: PEHTreHO-Au(pakiiiiHuii aHami3, Mac-
CIEKTPaTbHUN aHai3, aTOMHO-CHJIOBA MIKPOCKOITisl, €KCITOHHA Ta JIOMIHECIICHTHA CIEKTPOCKOTIT,
30HJI0Ba CKaHyr4a Mikpockomis. KBaHTOBOpo3MipHI ByIJIeNeBi CTPyKTypu: TpadeH, rpada,

(dynepeH.

3. KPUTEPII OIIHKHA BIAITOBIJIEN

Ko>xHa Biamnosigs Ha nuTa"Hs omiHeThHC 3a 100 - 0aJIbHOIO IIKAJIOO:

60-63: Oanu BHUCTABJISIOTHCS BCTYIMHUKOBI B acHipaHTypy, KM JIEMOHCTPYE HEaJCKBAaTHE
PO3YMiHHS yMOB 3aBIaHHS, HENPAaBWIbHO BHOHMpAE HUIAXM 11X BHPIMICHHS, BOJIOMIE TUIBKH
MOYaTKOBUMU 3HAHHSIMU

64-74: Oanu BUCTABISAIOTHCSA BCTYIHUKOBI B AacIipaHTYypy, SKHH JIEMOHCTPYE 3HAHHS B
oOMexxeHOMY 00cs131, He 3HA€ 3HAYHOI YaCTUHU MPOrpaMHOr0 MaTepialy, OCHOBHUX MOHATH 3 UTAaHb
MIKPO- Ta HAHOEJIEKTPOHIKH, JOIYyCKA€ ICTOTHI IMOMUJIKH TIPU BiJNOBiAI HA MUTAHHS, HECTIPOMOKHUN
BUKOHATH NMPAKTUYHI 3aBIAHHS.

75-81: Gany BUCTABISAIOTHCS BCTYIIHUKOBI B aCHipaHTYpY, SKAW 3HA€ JIMIIE OCHOBHUI Marepiad,
ajie He 3aCBOIB HOT0 OKpEeMHX JAeTalied, MOMyCKae HEJONIKH y HOTro MPaKTHYHOMY 3acTOCYBaHHI,
Bi/IUyBa€ TPYIHOII MPHU 1HTEpHpeTanii OKpeMUuX CKIAJIOBUX IMPEAMETHHX PO3IiTiB, OOMEKEHUN B
aHaJi31 Ta y3araJlbHCHHS SIBUII], KOPUCTYETHCS B BIAMOBIIAAX JIUIIE MaTepiajlaMi KOHCIIEKTY JICKITIH.

82-89: Ganm BHCTaBIAIOTHCS BCTYITHHKOBI B acnlpaHTypy, KU 100pe BOJOiE TIpOrpaMHUM
MaTepiajJoM, TPaMOTHO i TIO CyTi BHKIIAJa€ HOro, HE J0myCKae ICTOTHUX HEJOJIKIB y BIAMOBIASX HA
3alUTaHHS TPAKTHYHOTO XapakTepy, 3IIMCHIOE TPaMOTHI E€KCIEepPTHI BHUCHOBKH. Y BIAMOBIIAX
KOPHUCTYETHCSI OCHOBHOIO JIITEPATy PO, MiIPyYHUKAMH, ITOCIOHUKAMH.

90-100: Gayu BHCTaBISAIOTHCS BCTYIHUKOBI B acCHipaHTYpy, SKUHA B MOBHOMY OOCs31 BOJIOJi€
NpOrpaMHUM MaTepiajioM, BHYEPIAHO, IIOCIIJIOBHO, TPaMOTHO H JIOTIYHO HoOro BuUKIamae. Y
BIZIMOBIIIX BCTYITHHUKA JI0 ACMiPaHTYpH J00pe MOB’A3aHa Teopis Ta MpakTUKa. [Ipy nboMy BCTYITHHK
HE 3a3HAa€ TPYJHOIIB 3 BiAMOBIAII0 HA MUTAHHA MPHUKJIATHOTO XapaKTepy, MPaBHILHO BUKOPUCTOBYE
ICHyIO4y 3aKOHOJIaBYy Ta HOpPMAaTHBHY 0a3y, MOKazye OOI3HAHICTh y Marepiajii, BUKIAJICHOMY B
PEKOMEH/IOBaHUX JIITepaTypHUX HKepesax.
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