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META BCTYIHOI'O ICITUTY 10 ACHIPAHTYPH

MeTol0 BCTYMHOTO iCITHTY O AacCHipaHTypH € IEpeBipKa piBHS TEOPETHYHHX 3HAHb 1
MPAaKTUYHAX HABAYOK BCTYIHHKIB Y raly3si NpHKIAIHOI panioisuk, CIEKTPOHIKM Ta
HAHOMATepialiB, MOXUIMBOCTEH BHKODHCTAHHS 3HAHb H 3aCTOCYBAHHS HABHYOK Y HAYKOBOMY
JOCTI/DKEHHI Ta y NpakTHYHii JiIBHOCTI, MOXIHBOCTEH TBOPYOTO ONPAIFOBAHHA HayKOBOI
inpopMmalii i3 3acTOCYBaHHAM PO3YMiHHS MiKIMCHMIUIIHAPHOTO TMiIXOAY Ta MOKIIHBOCTEH TBOPYOI0
MHCJICHHS WIOJ0 IOIIYKY PpO3B’s3aHHA IiCHYIOUMX IIPOOJeM. VY mporpami BCTYITHOIO icnaty mo
acIipaHTypH BiZ0oOpaxkeHi OCHOBHI BHMOTH JIO HiIroTOBKH 0¢i6, MO BCTYIAIOTH 0 acMipaHTypH 32

crienianpricTio E6 [Ipuknanna ¢isnka Ta HaHOMATEPiaH.

1. 3MICT BCTYIIHOI'O ICITUTY 10 ACIIIPAHTYPH

Berynri BUNpoGyBaHHs IPOBOJATECS 38 PIICHHAM eKx3aMeHaliifHol KoMicii 3 BUKOPHCTaHHAM
GineriB. JInd MiITOTOBKH BiJMOBiMi BHKOPHCTOBYIOTH eK3aMeHAliifHi JHCTKH, IO 30epiraloThcs B
0co00BIii cITpaBi BCTYITHHKA.

3 mporpaMaMu BCTYITHHX BHIPOOYBaHb, IIEPE/TiKOM IHUTAHb, IOPSAIKOM IPOBENCHHA BCTYIIHHX
BHIIpoGyBanb 3a creniansricTio E6 ITpnkianaa (hisnka Ta HaHOMATEpiaNH, BCTYIHUKH MAOTh 3MOTy
o3HaifomMuTHCs Ha odinilinomy caiiti JIHY.

PiBeHb 3HAHB BCTYIHHKIB OIHIOETHCS €K3aMEHAIIHHO0 KoMmiciero 3a cTo0aNnbHOIO IIKANIOH.
PesyneTaTH [NpPOBENEHHS BCTYIHOIO BunpoOyBanHs OGOPMISIIOTECSA TPOTOKOJIOM, B SAKOMY
dikcyroThCs eK3aMeHaIliHH] T TaHHS. Ha KOKHOTO BCTYITHHKA BEEThCA OKPEMHUI ITPOTOKOIL

[IpoTokomH MPHAOMY BCTYIIHHX BHIIPOOYBaHb MiC/Is 3aTBEPUKCHHA 36epiraioTbcs B 0cobo0Bii
cIpaBi BCTYIIHHKA.

BeTynmuit icaT 10 acmipaHTypH Uit 3100y TTA CTYIEHS J0KTOpa dimocodii 3a crelianbHiCTIO
E6 INpuknansa dizuka Ta HaHOMAaTepiaTy CKIaJaeThCs 3 MHTaHb 33 HACTYITHHMH PO3ILIAMH:

Mero0:10ris Ta opraHizaiis HayKOBUX [O0C/I1DKCHB.
KonuBauns i XBHIIL.

Texnika Ta enekrponika HBY.

Cyrsany B IPUKIAIHIN (i3uii.

OCHOBH PaJi0eNICKTPOHIKH.

KOMIT'IOTEpHHUI EKCIIEPUMEHT Ta LH(ppOBa oOpobka 1aHuX.

OcHoBH (i3HKH TBEPIOIO TiNa.
KsanTosa patiodisuka Ta HeNMiHilMHA ONTHKA.

Dizugni OCHOBH HAaHOEIEKTPOHIKH.

2. MATAHHS, O 3AIIPOIIOHOBAHI JJIA BCTYIHUKIB 10 ACIIPAHTYPH
3A CHEMIAJBHICTIO E6 MPUKJIAJHA O®I3UKA TA HAHOMATEPIAJIH, OHII

[IPHKJIAJTHA ®I3MKA TA HAHOMATEPIAJIH B 2025 p.

2.1. METOJIOJIOI'TSI TA OPTAHI3AIIIA HAYKOBHUX JOCJILDKEHb.

Hayka i HayKoBi JOCIi/UKEHHS B Cy<dacHOMY cBiTi. DyHIaMEHTaIbHI HAYKOBI IOCIIiDKEHHS B
ramysi mpEKIamHOi (GI3EKH Ta panomarepianis. CyTHICTE HayKOBO Teopil: NMPUHIKI Ta KaTeropii.
MeToqu eMITIPUYHOTO JOCITIDKEHHS: CIIOCTEPEHCHHA, BHMipIOBaHHA, €KCIIEPHMEHT. Meron K
iHCTPYMEHT A1 BUPIMIEHHA TOJIOBHOTO 3aBJIAHH Hayku. [lonsaTTs «METOJIONIOTisA» Ta JiBa OCHOBHHX
3HaveHHs. Tpu piBHi 3arajbHOHAYKOBHX METOJiB JOCTDKEHHs. MeTOIH TEOPESTHYHOro IM3HAHKA.
dopmarnizamis, axciomaTHIHH# METOL, riMOTeTHKO-IeAYKTHBHAN MeTox 1 CXOIDKEHHS B
aOCTPaKTHOIO [0 KOHKPETHOTO. Jaransai MeTomW 1 TpHifOMH JIOCHI/DKCHHS: aHANI3, CHHTES,
aGcTparyBaHHs, ifieanizanis, y3aralbHeHH, {HIyKHis, AeyKnis. 3araabHo JOTTIHI MCTOMH 1 pUHOMH
JTOCTi/DKEHHS!: AHATOTis, MOJICTIOBAHHSL, CHCTEMHHH IiXi1, iMOBipHiCHI (CTATHCTH'YHI) MCTO/IH.



2.2. KOJTUBAHHS I XBUII

Kiacudikamis xomsashux cucreM. Hafinpoctima koHBaTbHa CHCTEMA. Awmmmityna, dasa,

HavaTbHA ()23, YACTOTA, KOJIOBA 1 MK/IIYHA YACTOTA. JlenrMropiBchKi KoMuBaHs. BiTbHi KOMMBAHAS
niKiiHOr0 ocumIATOpa. PO3B’A30K piBRSHAS JiHIHHOrO QUCHIATHBHOTO ocuuisTOpa. IIORATTA TPO

JEKpEMEHT 3aracaHHs, JOrapH(OMITHUN JEKPEMEHT 3aracaHHs, n06poTHicTh. BuMyieni xonuBaHHS
JHIAHOTO OCIFUIATOpA A Mi€F0 rapMOHilHoi chmu. Pesomamc ammmitysm (3apsiy), pe3oHaHC
wBHAKOCTI (cTpyMy). PesoHancHi fBHINa Ha €IEMEHTaX IOCILIOBHOIO KOJMBAIBHOTO KOHTYPY.
PezonaHCcHI SBHIIIA HA €JIEMEHTAX HapaselbHOro KOJIMBAJIEHOTO KOHTYPY. BiacHi KOIMBAHHA CHCTEMH
3 TBOMA CTYIeHsMH BiIbHOCTI. [Tapuiansai yacToTH. Pe30HaHCHI XapaKTEPHCTHKH CHCTEMH 3B’ A3aHUX
KOHTYpiB. BiNbHi KOIMBAHHS CHCTEM 3 JBOMa CTyneHsMu BimerocTi. I'padik Bina. Konuanns B
JAHLIO3i 3 O/HAKOBMX aToMiB. KoNMBaHHS B JIaHINO3] 3 aTOMIB JBOX BUJiB. XBHJILOBE PIBHSIHHI.
[Liocki xBuyi. PO3B’S30K OHOPIAHOrO XBHJIBOBOrO DIBHAHHA Y BHIGIKY BHIUICHOTO HANPAMKY
mommpeHHs XBuii. PipHsmHs MakcBena B ubepenmianbHiil  dopmi. PipasnHs MakcBena B
interpaneHiii dopmi. YMOBH Ha MeXi NOTTY Ui TAHTEHUJIBHMX KOMIOHEHT BEKTOPiB
HANPYXKEHOCTI ENEKTPHYHOTO MOJA. YMOBH HA MEXi HOALTY Ui TAHTEHIIATEHUX KOMIIOHEHT
BEKTOPIB HAMPYXKEHOCTI MArHiTHOTO MONsL. YMOBH Ha MexXi Toiay IS HOPMATBHHX KOMIOHEHT
BeKTOpiB iHJYKIii €leKTPHYHOr0 MOMA. YMOBH Ha MEXi MOALTY Ui HOPMAjbHHMX KOMIOHCHT
BEKTOpiB iHJAYKI{ii MarsiTHoro mojs. XBHIbOBE pIBHSHHA B €JCKTPOJMHAMIL. ITnocki
eJleKTpoMarHiTHI xBwii Ta ixHi BiacTuocti. Il1ocki rapmoHidHi xBui. ®asoBa MBHAKICTH. TLI0CKi
HeoXHOPiMHI XBUN. 3aK0H 30epexeHHs eHeprii B enexrponunamini. Bexrop [oiaTinra. [Tonspusanis
enexkTpoMarHiTHHX XBHIb. Konoa monspusanis. MeToa KOMIUIEKCHAX AMILTITY] IpH TapMOHiHHiH
3aJIEXHOCTI Bl 4acy BEKTODIB eIeKTpOMAarHiTHoOro noss. KoMIieKcHuA BEKTOP [ToitaTinra. IToHaTTs
PO TPYNOBY MIBHAKICTE. YMOBM BHKOPHCTaHHs MOHATTA IPO IPYHOBY mBHakicTs. Kiacudikaris
mucnepeil. I'paHdyHa ymoBa Ha mIockii Mexi cepemosumi. TpaHcisAuidHa cuMmerpis. 3axkoHH
CHeniyca. 3aJloMJIEHHS Ui CepelOBHIIA Becemaro. ®opmymn Openens IS BepPTUKAILHOI
nonapuzanii. Popmymu @penens A ropU3OHTANBHOI moJspH3amii. Anams Qopmys dpenens:
rOpU30HTANBHA MONSApH3alis. AHam3 GopMyl Openens: BepTHKAIbHA TOIAPH3ALISL. I[lepexin y
dopmynax @peHens MiX 3aIEKHOCTAMH UL €ICKTPHIHOIO Ta MmarHiTHoro mojs. IloBHe BIIOHMTTA.
Kpurnunmii xyr samomienns. [lotik eHEprii IpH TOBHOMY BHYTPILIHBOMY pigourti. Qaza
xoediicHTa BiIOUTTS [IPH OBHOMY BHYTDIIIHBOMY pin6uTTi. EnexTpoMarsiTHi XBHII B IIPOBIIHOMY
cepeoBunti. KoMIIIEKCHa Aie/IeKTpHIHA nponukHicTs. KOMIUIEKCHA CTaNa IOMUPEeHHS B [IPOBIITHOMY
cepenoBHIi. XBHIBOBHI OMIP Y IPOBiTHOMY cepezopumi. Hopmanpauii Ta aHOMAILHUHA cKiH-e(heKT.
SIBMIA HA MeXi Po3JIiTy JieNeKTPHK-IPoBiHUK. Mexosa ymoBa JleonroBuua. HabmmkeHi GopMmyms
®penens. CTpyKTypa OIS HaJl TPOBLIHOIO MOBEPXHEIO MPH nageHoCTI majarodoi xewii. CepeHii
moTik eHeprii eNeKTPOMArHiTHOI XBWII HAj IIPOBIJHOIO ITIOBEPXHEIO. XBUTBOBI IIPOLIECH B
IPSMOKYTHOMY XBHJIEBOJ. Konmentis Bpinmoena. KoedinieHT BinburTs BiA mapyBaToi CTPYKTYpH,
pOITB HOTO MOMIOCIB Ta HYJIiB. KoedimieHT IpoXoUKEeHHS JiTs MapyBaTol CTPYKTYpPH. Peszonanc @ano.
JakoH 30epeKeHHs eHeprii Ha Mexi posairy mienextpukis. Bpericbkmii pesonanc. Tuck cBiTNA.
XapakTepuzanis €IEKTPOMArHITHHX pracTuBocTeil cepemopmima. KiacuuHa TeopiA 4YACTOTHOI

mucnepeil. CrTiBBIIHOMIEHHS Kpamepca-Kponira. EQekr Jlomiepa B HEPEATHBICTCHKOMY BHIIAJIKY.
Xpiii B He/TiHifHUX [aCHBHHX CEpEIOBHIIAX 3i C1abKOIO mucnepcieio. CTpykTypa (GpoHTY ynapHoi
xpui. ConiToHH.

2.3 TEXHIKA TA EJEKTPOHIKA HBY

Jlinii mepemaui HBY. OcHOBHI mapaMeTpH. Bixkyua xeung. Crana NOMIMPECHHA. ®azosa
mBHKicTs. [pymoBa MBHAKICTS. [loBKHHA XBHII B nimii nepexaui. KoedinieHT xopucHOI il migii
mepenayi. ExpiBaneHTHA cXeMa JiHil nepenaui. Tparcdopmauis omopy B ninii mepenaui. XBHHLOBHI_‘II
onip ninil nepenadi. Crosga XBHIIA. Kommexcuuii koedinient pinburrs. Koedimient CTOSTYO1 XBHI.
Koedimient Gixydoi xami. KoakcianbHa JiHis nepezadi. MikpocMykkoBa ninid mepefadi. Meraiesl
xpmero. Kpumiuna vactora, Kpridsa JoBkiHa Xaiui. Pa3osa IBHJKICTH Y XBHICBO/IL. I'pynoBa
MIBH/KICTD Y XBHIEBOAI. JIORKHHA XBHII Y xeunesoni. Knacudikaiis THIIIB XBUIb Y IPIMOKYTHOMY



xBuieBol. KrnacH(ikamis THIIB XBHIb Y HHIHIPHIHOMY xpueBo. Xapakrepuctuunmil omip E-
XBUJIb Y XBHIEBOAL. XapaktepucTuunuii onip H-xeumk y xputerosi. IIpsmoxyTauil XBunesin. Tumu
XBWJIb y TIPAMOKYTHOMY XBHJIeBOAi. OCHOBHUI THII XBHJII IIPAMOKYTHOTO XBHIICBOAY. [amiHapraHIR
(kpyrnumit) xBuieBin. Tumm XBUIL Y HITHAPAYHOMY XBHJICBOAI. OCHOBHHH THII XBHJIL
watHApHYHOro XBmiesony. bararomomocHukn HBY. Marprns po3sciroBanHs 0araTonoIHOCHHKA
HBY. Marpuns omopis GaraTomomocHuka. Marpums mposigHOCTel GaraTomoOIOCHHKA. Marpuiti
nepefayi JoTHpHNOMOCHuKa. @Dnannese 3’€AHaHHS XBH/IEBOMIB. HeperynsapHocTi y XBHJIECBOIAX.

Hepery/IApHOCT] B IIaHAPHHX nmiHiax nepeaayi. Iltupi y xsunesoni. Xeunesinni niapparmu. 3runu
XBHJIEBOMIB. XBHIEBimHI cKkpyueHHs. KopoTko3aMHKalbHI HOpmHi. Y3ro/OKeHHI HaBaHTAXEHHA.

Aremoarops  HBU. Marpuri  posciloBaHHs, OCHOBHi TapameTpd. ['paHHYHI aTEHIOATOPH.
MormuuansHi  atemroaropu. llonspmzauiiimuii  atemroatop. ®asooGepraui  HBY. Marpui
pO3cifoBaHHS, OCHOBHI napametpu. Mexaniuni dasoobepradi. dazoobepraui Ha CTHCKHiH iHii.
Tlienexpuuni ¢asoobepraui. [Tonspusauiitni dasoobepraui. Meroau y3romkeHHs nmiHil nepenayi.
Y3romkyBanbHi TpaHchOpMaTopH. Y3TOLKEHHS XBHICBOAY 33 JOMOMOTOK PCAKTHBHOTO IITHPA.
VarojpkeHHS JIHII mepeiaui  3a  JIONOMOTOI0  MapaliebHHX muteiidiB. UBepTHXBHIBOBHH
y3romKyBaibHuil Tparchopmatop. [IIHPOKOCMYTOBI Y3ro/LKyBalbHI Tpancopmaropu. Pesonaropu
HBUY. Buacui i pesonancHi uactoTn pesonaropis. JloGpoTHicTs pe3onaropa. Biacha, 30BHIMIHS Ta
HaBaHTaKeHa 106poTHOCTI pesonartopa. KoedimieHT KopHCHOI il pe3oHATOpA. Koedirient 3B’ A3Ky
pesonaropa. ExpiBaneHTHI cxeMH pesonaropiB. CxemMH BKIIOYESHH: pesonaropis y Ttpakt HBU.
IMpusmarnuumnii  (IPAMOKYTHHE) Ppe30OHATOP. Knacudikauis THIIIB KOJMBaHB IPHU3MATHYIHOIO
pe3oHaropa. [{iniHapuyHuil pe3oHaTop. Kiacudikamis THIIB KOJHBaHb LHIIHIPHIHOIO PE3OHATOPA.
Pesonarop Gixy4woi xsuwni. ITOJIIBHAKE MOTYXKHOCTI. Xpwiesigni E-rpiliauxu. Xsmmeminni H-
Tpiiauku. Mict Binkincona. CrpsmMosaHi Bigramy:kyBaui. Marpuus po3ciloBaHHS iJ€alBHOTO
CIiBCIIPAMOBaHOTO  BiAramyxysada. Matpuud pO3CilOBaHHs iJ€aJbHOrO TMPOTHCHPAMOBAHOIO
BimranyxyBaua. PoOoye 3aracaHHf CIPAMOBAHOTO BiIramyKyBadia. [lepexinne ocnabieHHA
CIIPIMOBAHOTO BiAraTyxyBada. Poss’sska w4 CHOpAMOBAHOTO Bigramyxysauya. CIpsAMOBaHICTh
CIpAMOBAHOTO Biarayxypada. HepiBHOMIPHICTh TOZiIy CIPAMOBAHOTO BiAraly:KyBaya. XBuIteBiIHI
cpsMoBaHi Bixranyxysadi. Kinbuesuii micr. Kanparnuit wict. [I{imanmit mict. IToppitmmii T-MicT.
CrpsMOBaHi BiframyxyBadi Ha 3B’ 3aHAX JIHISX. ®epurosi mpuctpoi HBU. Pesonancruil Gepuropui
penTiuih. BenTwnp Ha amimenni mos. Hessaemni (asoobepraui. ['mparop. (azoBuil MUPKYIATOP.
Llupxynarop i Bentwnb Ha edexti Papajes. Y-IUPKYISLTOP. MowrouiTai Ta ribpuaHi iHTErpanbHi
cxemn HBU. ITnamapri (cMyskori) minii mepenadi. IlacusHi enemeHTH inrerpanpaux cxem HBU.
Pesonatopu interpansEux cxem HBUY. YacrorHi ¢inerpy HBY Ha mniaHapHHX JiHigX mepenadi.
ITojibHAKKA Ta CYMAaTOPH MOTYKHOCTI. CrpsMoBaHi BiAranyxysadi Ha IUIaHAPHHEX niHisgX mepenadi.
IMpucTpoi is KepyBaHHs aMILTTY/I0I0 i dazoro curnary. CMy*xKKoBi HeB3acMHi (EepUTOBI MPHCTPOL.
IleperBoproBayi 4acTOTH HA CMYKKOBHX mimisx mepemadi. MiKpoCMyKKOBI TPaH3UCTOPHi

mincumosaui HBU. I'eneparopri aiomu HBY.

2.4 CUTHAJIH B ITIPUKJIATHIN OI3UIII

Knacudixanis curuanis. Ilepioqmani Ta HenepioguuHi curHamy. KOMIUIGKCHHH CHTHAIL
Criektp curHany. Enepris Ta MOTYXHICTB curpanip. OpToroHambHICTs cHrHANIB. CreKTpalbHUM
aHami3 curHamiB. YzaranpHenmit pag ®@yp’e. Hepisuicts beccens. Pignicte ITapceBans. Teopema
Ilapcepans. IapMmoHiuHMI —aHami3 MepioAMYHUX CHTHaiB. 1IepeTBOPCHHA ®yp’e. Cmexrp
IpSMOKYTHHX KojupaHb. CekTp minkornoni6HEMX KonmBaHb, CHEKTP [IOCJILIOBHOCTI YHIIOISAPHUX
NPSAMOKYTHHX iMIynBciB. PoO3MOALI HMOTY)KHOCTI B CIHEKTPi MepioAHUYHOro CHUTHAaIY. l_‘apMOHqum:fl
aHani3 HemepiogMuHuX cHrHamiB. CHEKTp MOOIUHOKOIO iMIyIbCy i NepiojMyHOi NMOCTiIOBHOCTL.
Bractusocti meperBopenns ®yp’e. Posmozin eHeprii B CIEKTpi HEMEPIOAUIHOTO CHTHATY. Cuektp

TPAMOKYTHOTO iMIyIbCy. CIEKTp TPHKYTHOTO iMmystecy. CHeKTp rayciBehkoro iMmymbey. CrexTp

imoymscy Tumy sinc(x). Crekrp TIpymH OJHAKOBHX piBHOBi/UTAeHHX iMIy’bCiB.  CHEKTP

eKCTIOHEHIANBHOr0 iMmy/bey. Jlenbra — ivmymbe. Crextpu neinTerpopanux curHanis. CrexTp
noctitinoro curHany. CrmekTp KOMILIEKCHOTO eKCHOHeHuiam,m_)ro CUTHAIY. qump_ rapMOHIYHOTO
curgany. CHeKTp TepioJHYHOIO CHIHAfy. Crextp pamioiMmyascy. CyMill IMITYJIBCHOTO 1



rapMoRTuHoro curuanis, Oummarmii ctprdok. Ilepersopenns Jlammaca. Agtoxopenmiina hyHKiis

JleTepMiHOBAHOTO cHrHay. Baaemma kopensuiiina QyHKIis JeTePMIHOBAHUX curmamB. 38’130k MiX
KOPEIALHHOK (YHKIIEIO 1 CIEKTPAILHOK XapaKTePHCTHKOK CHTHAIY. Cursaimm 3 0OMEXEHHM
cniextpom. Teopema Kotemsuuxopa. CTeKTp JMCKpeTH30BaHOro cHrHamy. MoaynkopaHi CHrHATH.

Curnan 3 ammutiTyHoI0 Momysmiero. Criextp AM-curnana. Kyrosa moaynsmia. CrnexTp curHaiy 3
KyTOBOIO MOJyJAIiero. Byspkocmyrosi curnami. I[leperropenns I'inbepra. AuaniTHYHUN CHUTHAIL.
Kopensmiiiea ¢yHKIis MoayiIsoBaHOro curHamy. JlMckpeTH3anis By3bKOCMYTOBOTO —CHIHAIY.
BumankoBi curiaiyd. OCHOBHI XapakTepHCTHKA. MOMEHTHI XapaKTCpHCTHKH BHIAQJKOBOTO CHIHAITY.
Kopapiamiiina i xopemsuiiina (yHKuii BHIIAJKOBOIO CHIHAIY. CramioHapHi BHIIAIKOBI IIPOLIECH.
Eproauuni Bunaaxosi mpouecu. BsaemHo-kopensmiiina ¢yHKUif BHIIQAKOBOTO IPOLECY. InTepran
xopesii. CliekTpaasHa ryCTHHA IOTY)KHOCTI BUIIAAKOBOro pouecy. Teopema Binepa-XiHunHa.

2.5 OCHOBH PATIOEJIEKTPOHIKH

PamioTexHiuni cHcTeMH mnepenaBaHHs iHdopmauii. J{udepennifine piBHSAHHA [UIi ONHCY
niHikHOI iHBapiaHTHOI 10 3cyBy cuctemu. Ilepexix Bin xoedimienty mepemadi 1o mudepeHniiHoro
piBHAHHA. IMIIyJIbCHa XapakTEpHCTHKA nimiiiHOT iHBapianTHOT 0 3cyBy cucremu. Ilepexinna
XapakTepucTHKa. PO3paxyHOK BHXiJHOrO CHIHAIYy Ha ocHoBi 3roptku. IlepenarHa QyHKIIS.
PO3paXyHOK BHXiIHOTO CHTHAIY i3 BHKODHCTAHHAM Koe(illieHTy nepejaui. OyHKIIS KOpemsii.
Varomxysanbauii Gimstp. Iusepcunit dpinetp. Cniebiasomenns Penes. Crextp n0OYTKY CHTHAIIIB.

CrnexTpaneHa rycTuHa pamioiMmynscy. 3B’s3ok Mk AUX rta OUX. IIpobrema y3roKEHHS
pamioTexmiynux kin. [Ipobnema ysromxeHHs 3a JOIIOMOIrOK PeAKTHBHHX KiI Ha 30CepemKeHux

CIIEMCHTAax. Hp06nema Y3rOKCHHA 34 TOIIOMOI'0K0 KiI Ha 30CepEeIKEHUX PE3UCTUBHUX €JIEMEHTAax.
V3ro/pKeHHS 3a J0NOMOror [-ImofiOHuX KT 13 PpeaKTHBHUX 30CEPE/UKEHAX €/IEMEHTIB. Y3TO/DKCHHA
3a omoMororo T- Ta II-mofiGHEX Kinm 3 pEakTHBHHX 30CEpCkKeHHX eleMeHTiB. ITocimoBHHA

KoNMBANGHUH KOHTYp. Pesonanc Hampyry. IlapajienbHuil KOMHBATbHMI KOHTYD. Pe3oHaHC CTpyMY.

®ismuni ocmoBu poboTH 3MimyBada. IIOHATTS I3epKATBHOI YaCTOTH. AMIUTITYIHHE MOJYTIATOD.
AMIuTiTYHa MOTynsis. banancHui MOIYJSATOD. Awmmutitynanit aerexrop. CHHXpOHHHH IETEKTOP.
BuznayeHHs KyToBoi MoayJsmii. CTpyKTypa 4acTOTHOTO ACTEKTOPA. [TOHATTS €NEKTPAYHOTO QLIBTPA.
Tumu dinsTpie. GopMyIH nepexony Bix HopMoeanoro @HY-mporoTuy 10 IHIIMX TUNIB QLIBTPIB.
AIpOKCHMAILliA XapaKTePHUCTHKH ¢ineTpa 3a barTepBOpPTOM. Texuonorigs DpoekTyBaHHs GinbkTpa-
npororunty Barrepsopra. [lomsrrs apaniTwuHOro curHany. KeamparypHuii dinsTp. 3acTocyBaHHS
AHAJITHYHOTO CHTHAIY JUTA PO3PaxyHKy 0OBinHOI Ta (pasH JacoBOro CHrHAY. AnaniTuyHMil curHA i
HOHSTTS MUTTEBOi uacTOTH. IIOpIBHSIBHMIl aHAIi3 MOHATTS MHTTEBOI YacTOTH i YacToTH
crieKTpaybHuX KommoHeHT. UM Ta AM ropiBHsHHA 3aBafocTifikocTi. JloJaTHul Ta BiJI eMHUIA

3BOpOTHi#t 38’130k, I'pebimrdactuii inbTp. TlizcumoBaui HE3BKOI 4acTOTH. 3BOPOTHI 3B’S3KH B

migcutropadax. JludepeHiianbHi mizcwmoBaibHI  Kackamgd. BHXigEI  Kackajm ITiICHJICHHS,
XapaKTepHCTHKY Ta napameTpH. Onepariiini nmizcumoBadi. @yHKIIOHATBH] IPHCTPOI HA onepaniiHux
mizcmmosauax. ['eHepanis KonuBaHb. bananc aMmiTy1. 6ananc ¢as. [eneparopu. RC- remeparopu 3
moBOpOTOM (asu. IlociminoBHi nOrivHi npucrpoi. KomGinauiiimi goriuni npuctpoi. THIIOBI
dyHKmioHanbHi BY3MH LH(POBHX KOMOiHALIMHAX JIOTIYHUX IPUCTPOIB. IlepeTBOprOBayi KOJIiB.
Jemmudparopu. Lludposi xomiapaTopH. RS, D, T, JK-tpurepu. Perictpn, miumIbHEKH. 3araibHa
CTpyKTypa # OCHOBHi (YHKIII MiKponpouecopa. OcHoBHI pexuMH DPOOOTH MIKPOIPOLECOPHUX
npuctpois. Crocobu ampecauii . Juxepen i mpuitmauie indopmanil. MamMHHHA LHEKIL. CrpykTtypa
MiKpOIIPOLIECOPHOTO MPHCTPOIO. [uxiysicte pobOTH MiKpompouecopa. Cnoeo crany. Illunna
opramizaiis MIKpOTIPOLECOPHUX IpuCTpoiB. ApXiTekTypa. BBeacHHS i BHUBEIEHHS JaHHX IO
nepepupanHax. Cxema KepyBaHHS MII y pexumi nepepusanp. Cxema opramizanii BBEJEHHS i
BUBENEHHS MAHWX 32 lepepuBaHHsAM. KOHTpoJepH NpAMOTo JOCTymy A0 mam’saTi. Oprasizamis

3BepTaHHS J0 TaM'STi i 30BHIIIHIX IPHCTPOIB. CxeMa. P3Oz pocTopy apec mamAti. @opmar
xomanz. Crioco6u azpecanii Komans| i cxeM# IXHBOTO BUKOHAHHA. Posmoiisl KoMaHA MiKpoIporecopa

3aJI€XKHO BiJl IpU3HAYCHHS.



2.6 KOMIPIOTEPHUII EKCIIEPUMEHT TA IIU®POBA OBPOBKA JAHUX

®isuuni cucTeMu Ta IXHI MaTeMaTH4Hi Mojeti. Moens niHiiHOT IHBapiaHTHOI 10 3CYBY CHCTEMH
Ha OCHOBI iHTerpaiy 3roprku. Bracui ¢ynxuii. Mojens cacremMu Ha OCHOBI YacTOTHOIO KkoedimieHTy
nepenavi. JluckperHa 3sroprka. Ilomsrrs npo mudpoBmit GineTp. PexypcuBHi Ta HEPEKYPCHBHI
dinerpu. Ilepexin Bix koedimienty mnepenaui 1o amdepeHIiHOro Ta pPi3HMIEBOTO PIBHSAHHI.
3arabHUA Po3B’A30K JHIHOrO Pi3HANEBOro PiBHSHHS. Pi3HHIEBI MpencTaBieHHs I MOXiJIHHX,
iXHi 9acTOTHI XapakTepHCTHKH. BIUIMB CKiHYEHHOCTI HOCis Ha BHTIAX cmektpy. Edexr miaMinn
vyactor npu auckperusauii. Yacrora HaiikBucta. 3B’s30K CIIEKTPIB MCKPETH30BAHOIO 1
GeanepepeHoro curanis. Teopema KotembHukoBa. Teopema KoTenbHHKOBA ISt aHAJITUYHOIO
curnany. Jluckperne nepersoperns ®yp’e ta iforo Bracrusocti. Spuue I'106ca. Barosi BikHa, Ta iX
3aCTOCYBaHHSA B CHEKTpaibHOMY aHamisi. [lapamerpudmnii CHEKTpaJBHHI aHai3 3a JOMOMOIOI0
nepeTBopenHs ®yp’e. Z-IepeTBOPEHHs Ta HOro OCHOBHI BJAacTHBOCTI. MeTo/w CHHTE3Y G poBHX
iNBTPiB 3i CKiHYEHOI IMIIYNIBECHOKO XapaKTepUCTHKOW. [IpoekTyBaHHS HEPEKYPCHBHOTO GineTpy
HIBKHIX "acToT. [TpoekTyBanus HHGPOBHX TH(epeHmiaTopiB. GOpMYIH THCIOBOIO iHTETPYBAaHHA AK
madposi GineTpn. Popmymu ycepeaHeHHs AK mUQpoBi  (GiIBTPH. MezniagHe ycepeIHEHHS.
Iarepnosmsisa Gysxuilt 3a ¢popmysoto Jlarpamka Ax mpukiaj Hudporol ¢dineTpanii. MeToau cuHTE3Y
uudporux GiAbTpiB 3 HECKIHYEHHOIO IMIIyIbCHOIO XapaKTepPHCTHKOO. Merton 6Gimimifinoro Z-
neperBopeHHs. Merox HaliMeHmmX Keampatis. Hucio obymoBnenocti Marputli. CHHryJIsSpHUH
posknag. Ilcesnoobepnena marpuis. @opmyna ®pobeniyca. Meron CKiHUEHHHX PI3HHIbL IS
PO3R’ 43Ky PIBHSHB Y JaCTHHHUX IIOXi/IHHX.

2.7 OCHOBH ®I3UKH TBEPJIOI'O TLIIA

Bynosa kpuctams. TpaHcrsmilina cumerpis. Enementapha komipka. Pemitku bBpase. Innexcu
Minepa. TTommpeHns XBrib B [IEPIOTUIHAX CTPYKTYpax. 3aKoH Byms®a-bpera. edextn B KpucTanax.
Toukosi fedexTu Ta ix yrBopenHs. Tummu ximMiuHoro 38’s13Ky B Kpuctaiax. Cuim 38’3Ky Y TBEpAOMY TiJi.
OmHcaHHs eHEPreTHYHOTO CTaHy KPHCTAJIB 3a JOIOMOTOI0 rasy kBaziyacTHHOK. [IpuKIIany KBa3idaCTHHOK.
DoHOHH, MarHOHH, €KCHTOHH, IUTa3MOHH Ta iH. ENEKTpoHH B MeTali AK KBasidacTuHKH. KBasiiMITyITbC.
Bakon mucmepcii. Teopema bioxa. I'ycriHa cragip. CrarucTEka Trasy KsasiuacTWHOK. KoJNMBaHHS
KPUCTAIYHOI PElIiTKH. AKyCTHYHA Ta OUTHIHA BiTKM KommuBaHb. Termoemuicts pemitku. [leGaiBchka
yactota. EnexTpoHmi cranu B Kpucranax. OJJHOGNEKTPOHHA MOJCIb. Habmwkenns cnabko i
CIIBHO3B 3aHUX €/IEKTPOHIiB. 30HHA CXEMa Ta THIM TBEPIHX Tin. BupojkeHuit eNeKTPOHHMMA ras.
EJieKTpOHHA TEIUIOEMHICTb, TIOBEPXHICTH DepMi. Edexrupna maca. Enextponu Ta ipki. IIoMOXeHHS
@epMi-piBHA B HEBHPODKCHHX HAIIBIIPOBITHHKAX. SBuma B KouTakrax. IloTeHmianeHi Oap’epH.
Konraxtaa pisammg notenwianis, bap’ep [orxu. Crpymu obMexeHi IpocTopoBuM 3apsiioM. ITonspusartis
Ta e(eKTHBHE TOJNE Y MIENEKTPHKaX. EnexrpocTpukiis i 11'e3oenextpuka. IlipoeneKTpuku i
cerHeToe/eKTpHKy. EnexTpuarmit ricrepesnc. @iz BJIACTHBOCTI CETHETOENEKTPHKIB B 001acTi (hasoBHX
TIEpEeXOIiB. JroMiHeCIIEHIisl, EKCUTOHHA JTFOMiHecHeHIlis. Pi3HOMaHITHOCTI MeXaHi3MiB JIIOMiHECILIEHIIiT Ta
eKCHTOHHO! JEOMIiHECICHIII B TBepIoMy Tiii. 3akonu 30epexeHHs iMITyTBCY Ta eHeprii npH 30y/PKeHH] Ta
BUIpoMiHoBanHi. KiHeTWYHI PpIBHAHHA. EJIeKTpo- Ta TEIUIOMPORi/HICTb. TpuBamicts peaKCyBaHH.
MexaHi3MHi PO3CilOBAHHS €/ICKTPOHIB. PoscitopamHs Ha momimkax i nedexrax. IoHHA IIPOBITHICTH
kpuctanis. CyrepioHHa MPOBIHICTS. Marnitoomip Ta edexr Xomwra. Ksanrosuid edexr Xomia.
Hanienposimsuku. EnekTpoHHa CTPYKTYpa. Jlomimkosi piBHi. JIoHOpPH Ta aKIENTOPH, P-N-TEPEXOTH.

Eexr I'ana. OTONPOBiIHICTS. Pexombinamis Ta pejakcauis HEpiBHOBaXKHUX HOCIIB  3apsAmdy.
TerutoemuicTs. TeMIepaTypHa 3aJIEKHICTh TETUIOEMHOCTI. Mopneni Eiinmrreiina ta Jle6as. Knacudikamis ta

OCHOBHI BJIACTHBOCTI MArHETHKiB. ATOMHMHA MArHETH3M Ta MarHiTHi BIACTHBOCTI C/IAOKOMArHITHHX

peuoBHH. JliaMarHeTH3M CHCTEMHU cabko B3AEMOMIOIMX aToMiB i Monexyn /JliamarHeTHsM Ta
mapaMarseTH3M  TBepAMX TUL  IIpupona depomarnermamy.  JloMeHH. MaruiTHUi ﬁcTepe3Hc.
AnmipepoMarseTHsM 1 (JepOMarHeTH3M. Mexanizmu morymHarEHS (oToHiB. IlormmMHaHHS BLIBHAMA
Hocismu, Permituacte mormuHanms. [TormuHaHHS 3B’S3aHUMA Hocisvu. Mix30HHI TIpami Ta HempsMi

[ICPEXO/IH.



2.8 KBAHTOBA PAJIIO®I3UKA TA HEJIHIAHA OTITUKA

Sisame EIIP 3 TOYKH 30py KBAHTOBOI Ta XBHJIbOBOI Teopid. 3B’A30K fABUIIA EIIP 3 edexToMm

3eemana. ToHka crpykrypa cnekrpis EIIP. HanroHka CTpyKTypa crexrpis EITP. CynepHapaToHKa -
crpykrypa cnekrpis EITP. ®opma ninil I'ayca. ®opma ninii Jlopenna. Hacenenicts cniHOBHX piBHIB.

CrniouTammi Ta iHIyKoBaHi mepexomu B cHcTeMi crmiHopux pieHiB. CmiH-rpaTopa Ta cIiH-cITiHOBa
penakcarii. MexaHi3Mi CIiH-TpaToBoi penakcamil. —SBume SIMP 3 TOYKH 30py KBAaHTOBOi Ta
XBUIHOBOT Teopiit. IlpuMymrene BumpoMinioBanHs. CHIBBIIHOIICHHS Eftamreitna. Bin’emuuit

KoedilieHT TOrMMHaHHA Ta Bix'eMHi Temmeparypu. OCHOBHI NOHATTA Ta piBHAHHS J1a3€pHOL
regepaiiii. Teopis BiIKPUTHX DPE3OHATOPIB. Moj0Ba CTPYKTYpa IJa3epHOTO BHIIPOMiHIOBAHHS.

Jlo6poTHICTL NasepHEX pe3oHaTopiB. [lapameTpy IacHBHOrO PE30HATOPA. ['aycosi myuku. [Ilnpuna
crekTpanbHOi miHil. JlomiepiBchKe YIIMPEHHS. HamiBnpoBiZHHKOBUH Ja3ep Ha p-n HIEPEXOI.
TrepoTinbHi nasepn Ha kpucranax pybiny. HBU-remeparop Ha MOJIeKyIax NH3. Heniniiiai sBHIa B
ONTHYHOMY Jiala30Hi: ONTHYHE BUIPAMIEHHS CBITIA Ta reHepanis BHIIMX TapMOHIK HEJHIHHAM
CepeNIOBHIIEM; BEMYyIIEHE KoMOiHauifHe PO3CisiHHS Ta PpO3CiIsAHHA Mannensiutama-bpiuoeHa,
nopymiesHs 3akoHy ElHmTeliHa OO0 YepBOHOL Mmexi oroedexra. Pispuni npuHUMIE NOOYIOBH
MOJIyNATOPiB  JIa3epHOTO  BUIIPOMiHIOBAHHS! epextn Keppa, Iloxkensca, @apanes Ta
npyxusoonTHannit epexr. Judpaxuis bperra Ta Pamana-Hara. 3osmimmi#i ¢oroedexr. Tumu
dorokaronip. Buyrpimmiii  ¢poroedekr:  POTOPEIUCTOPH, doromionn,  (GOTOTPAH3UCTOPH,
doroTrpHECTOpH, iXHi XapaKTePHCTHKH Ta 1apaMeTpH. OnTtpoHu, IXHi XapaKTePUCTHKH Ta IIapaMCTpH,
TpaKTHYHE 3aCTOCYBaHHA OITpPOHIB.

2.9 ®I3UYHI OCHOBH HAHOEJEKTPOHIKH

Knacuixaris KBaHTOBOPO3MIPHHX CTPYKTYP (KBaHTOBi TOYKH, JAPOTH, IUTBKH, IIOOIMHOK1
KBAHTOBI SIMH Ta HaJArparH). 3arajbHi XapaKTepUCTHKH KBaHTOBOPO3MipHHX CTPYKTYD. Knacudikauis
HAIIBIPOBLTHAKOBAX Haarpar. 3MiHa 32IeKHOCTI TYCTHHH KBAaHTOBHX CTaHiB B KBaHTOBOPO3MipHHX
CTPYKTYpax B IODIBHSHHI 3 00 eMHHM TBEPIUM TitoM. 3MiHH 30HHHX CXEM HANiBIPOBiIHUKIB Ta
MeTaiB B KBAHTOBOPO3MIDHHX CTPYKTypax B nopiBHsHHI 3 00°’€MHHUM TBEPAHM tinom. EHepris,
iMmynsc Ta XBuiaboBa GQYHKUA AIA €/ICKTPOHIB y MOOJHUHOKIA kpanToBii smi. TexHosmorii, mo
BUKOPHMCTOBYIOTHCS [UIsl CTBOPEHHS KBaHTOBOPO3MipHUX cTpyKTyp. HoBI TeXHOJIOTIUHI TOCATHEHHS Ta
(bi3wumi sABMIIA, IO CHOCTEPIraloThCS B KBAHTOBOPO3MIpPHHX CTPYKTYpax. @oTOENEKTPUYHI IPHIaTH
Ha 0Oasi nipi-cTYKTyp Ha KOBapiaHTHHX HAIIBIPOBITHUKOBUX HajIpaTax. BunpoMiHIOBaTbHI
KBAHTOBOPO3MIpHI ~ CTPYKTYpH:  CBITIOMIOMM, Ja3epu. BunpomiHiOBaIbHi KBAHTOBOPO3MipHi
cTpykrypu 6inoro cCBiTia. CyyacHi THIHM TPaH3HCTODIB Ha 0a3zi KBaHTOBOPO3MIPHHX CTPYKTYP.
@ispuni  BracTuBocTi mopysaroro Si. EnemeHTH caMOOpraHizalii, IO COCTEpiraioThes B
KBAHTOBOPO3MIPHHX  CTPYKTYpax. JliarHocTHKA ~ KBAHTOBOPO3MIPHHX ~ CTPYKTYp:  PEHTICHO-
nupakuiiuii ananis, Mac-CIIeKTpaIbHII aHal3, aToMHO-CHJIOBA MIKpOCKOITifl, €KCHTOHHA Ta

JFOMIHECIICHTHa CIEKTPOCKOMii, 30HJ0BA CKaHyrO4a wmikpockomis. KBaHTOBOPO3MIpHI BYIJIEICBI
crpykTypu: rpaden, rpadas, pyiepeH.



3. KPUTEPIi OIIHKH BIIOBIAEM

ExsaMeHauilini GiieTd i3 BCTYIHOTO iCIMTY BKJIIOYAIOTH 1O 3 IMHTAaHHS (mo omHOMY 3 Pi3HHX

JMCIMILIIH), IO TOTPEeGYIOTh PO3TOPHYTOI BIIIOBI/IL.

TpHBaicCTh BCTYITHOTO ICHHATY 0 acmipantypu - 120 xBumH

KosxHa Binmnosins Ha muraHHs ouiHerhes 3a 100 - 6ayIBHOIO MIKAJIOKO!

0-119: 6anu BUCTABIAIOTHCH BCTYITHHKOBI B acmipanTypy, AKHH poOHTE IIPUHLMIIOBI TOMHUJIKH Y
BiAMOBIAAX, HE MOXeE JaTH OOIPYHTOBaHI BiANOBi/II HA MATAaHHI GineTy, He OpPi€HTYEThCS B OCHOBHHX
TEOPETHYHUX 1 MPaKTHYHHX MONOXKEHHAX JMHCLMIUIH, JEMOHCTPYE BiICYTHICT PO3YMiHHS
HaBYAILHOIO Marepiany.

120-127: 6GalH BHCTAB/IAIOTHCA BCTYIHHKOBI B acmipaHTypy, SKHil JIEMOHCTpYE HEaICKBAaTHE
pO3yMiHHS YMOB 3aBJaHHs, HENpPaBUIBHO BHOUpac IIIIXH iX BHpINIEHHS, BOJOMIE TiNBKH
IOYaTKOBHMMH 3HaAHHAMHA

128-149: GanM BHCTABIAIOThCA BCTYNHUKOBI B acmipaHTypy, SAKHH JEMOHCTpY€ 3HAHHA B
oOMeKeHOMY 00Cs31, He 3Hac 3HaTHOI YaCTHHH NPOrPaMHOTO MaTepiany, OCHOBHHUX IOHATh 3 MATaHb
NpUKIaHOT paiodi3uKy, ENCKTPOHIKH Ta HAHOMATEPIaIiB, JOMYCKaE icTOTHI MOMMIIKM IIPH BiAIOBifl
Ha MUTAHHS, HECIIPOMOYKHHI BUKOHATH IPaKTHYHI 3aBJaHHA,

150-163: 6anM BUCTABIMIOTHCA BCTYIHMKOBI B AacHipaHTypy, SKMH 3HaE JIMIIE OCHOBHMIA
Marepiai, ajle HE 3acBOIB HOro OKpeMHX neraneif, AomyckKae HEIONMIKH y HOro npakTHIHOMY
3aCTOCYBaHHI, BiJdyBae TPyJHOUIi MpH iHTEpHpeTallii OKpeMHX CKIAJOBHX MpEeAMETHHX pO3iiB,
oOMekeHHMil B aHAi3i Ta y3aralbHEHHI SBHIN, KOPHUCTYETHCA B BiMmOBijAX JHMINe MaTepiaiamu
KOHCIIEKTY JIEKIIIH.

164-179: Gam BHCTABTAIOTECS BCTYIHEKORI B acmipanTypy, sKiil Jobpe BONOJiE NPOTPAMHAM
MaTepianioM, TpaMOTHO i MO CYTi BUKIIAJae HOTo, HE JIOMyCKae {CTOTHUX HENOMIKIB y BIAMOBIIX HA
3aIMTAHHS [PAKTHYHOIO Xapakrepy, 3/iHCHIOE rpaMOTHI EKCHEPTHI BHUCHOBKH. Y BLATOBLIAX
KOPHCTYEThCS OCHOBHOIO JIITEPATypOIO, MiJpyYHHKaMY, OCiOHHKaMH.

180-200: Gaay BHMCTABIAIOTHCS BCTYIHHKOBI B acIipaHTypy, AKHH B IIOBHOMY obcs3i BoIOIIE
IpPOrpaMHUM MaTepiajloM, BHYEpNaHo, [OCTi{OBHO, TPaMOTHO i JOri4HO HOro BHKIAaE. v
BiZINOBIIX BCTYIHHMKa A0 acHipaHTypH no6pe MOB’s3aHa Teopis Ta IPaKTHKA. IIpu LBOMY BCTYMHHK

He 3a3Ha€ TPYAHOUIB 3 BiINOBiAMIO HA IMHTAHHS NPUKIAJHOTO XapakTepy, IIpaBU/IbHO BHKOPHCTOBYE
icuyrouy 3aKoHOZAaBYy Ta HOPMaTHBHY Ga3y, mokasye obi3HaHiCTB Yy Marepiall, BHKIAJACHOMY B

pEKOMEH/IOBaHUX JITEPATYPHHUX JDKCPEIax.
TTigcymxosuit Gan 3a ek3aMeHauifiHy poGOTY BHCTABIAETHCA AK CCPEAHE apudmeTnune OaliB 3a

KOXKHC 3aBJanHs.

[Ikaa BiANOBIAHOCTI OLIHOK:

Bigminno/Excellent 180-200
Jo6pe/Good 164-179
150-163
3anosinpHO/Satisfactory 128-149
120-127

Hezagosinsno/Fail 0-119
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