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Po3poOHUKH:

Jlpo6axin Ouer Ounerosuy, npodecop Kadeapu npuKiagHoi paniodizuku,
enexTpoHiku Ta HanoMarepianis JTHY, nokrop (Qisuko-MareMaTHIHUX HaYK, npodecop,
rapant OHII;

Kopanenko Ounexcanap Bonomumuposud, mnpodpecop kadeapu NpUKIaIHOL
panio(isuky, enexrponiku Ta Hanomarepiamis JIHY, nokrop Qisuko-maTeMaTHUHUX
HayK, mpodecop;

Cantuxos Jmutpo IOpitioBuy, InoueHT kadempu MpHKIALHOI paniodi3zuky,
eJleKTpOHikH Ta HaHoMatepianis JHY, kanauaat ¢isuko-MaTeMaTHYHUX HAyK, JOLCHT.

TTporpama BCTYHOTO iCITUTY 110 acIipaHTypH 3aTBEp/DKEHa Ha 3acijgandi kadeapu
npuKiIaaHol pamiodi3uKy, eleKTPOHIKM Ta HaHOMATepIaiB.
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META JOJATKOBOI'O BCTYIIHOT'O BUITPOBYBAHHS 10 ACIIIPAHTYPH

MeToI0 10JIaTKOBOT0 BCTYTHOTO BUIIPOOYBaHHs 110 aClIPaHTYPH € TnepBicHa nepeBipKa Ha OCHOBI TECTIB
piBHS TEOPETHYHHX 3HAHB, YMiHb i NPAKTHYHUX HABHUOK BCTYIIHHKIB y rany3i mpukiaaHoi ¢isuku Ta
HaHOMATepianiB, MOXNUIMBOCTEH BHKODHCTAHHS 3HAHp H 3aCTOCYBaHHS HABHHYOK y HAyKOBOMY
JOCTiDKEHHI Ta y NpPaKTHYHIA MiATBHOCTI, MOXJIHMBOCTEH TBOPYOTO OMNpAIIOBAHHA HAyKOBOI
iH(opMalii i3 3aCTOCYBaHHAM PO3YMiHHS MIKIHCLHIIIHAPHOTO MiXOMY Ta MOXKIHBOCTEH TBOPUOTO
MHUC/ICHHS IO/I0 MOIIYKY PO3B’s3aHHs icHyiounx npoGaem. Y nporpami JOAATKOBOTO BCTYIHOrO B
npoOyBaHHS JI0 aCTipaHTYpH BinoOpaxeHi OCHOBHI BHMOTrH [0 IiZFOTOBKYU OCi0, IO BCTYNAIOTE 10
acripauTypu 3a crneuiampHicTio E6 Ilpuknanua disuka Ta HaHOMaTepiald. Ha OCHOBI OCBITHBOTO
cTyreHst Marictpa (OCBiTHbO-KBaNiQikaniAHOro piBHs cnewianicTa) 3 iHIIOL ramysi

1. 3MICT JOJATKOBOI'O BCTYIIHOT'O BUIIPOBYBAHHSI O ACITIPAHTYPH

JlonaTkoBi BCTYMHi BUNPOOYBaHHS MPOBOAATBLCA 3 BHKOPHCTAHHAM tecTiB, J17s MiArOTOBKH
Bi/MIOBiI BHKOPHCTOBYIOTH €K3aMeHALliHHi JTHCTKH, L0 30epiraoThes B 0c00OBif CrpaBl BCTYIHHKA.

3 mporpamMamH BCTYITHHX BHIIPOOYBaHb, nepeikoM MUTaHb, OPSAKOM IIPOBEACHHA BCTYITHHX
pinpoOyBank 3a cneuianbHicTio E6 Ilpukianna dbi3uka Ta HaHOMAaTepialH, BCTYITHHKH MalOTh 3MOTY
o3HalioMHTHCS Ha odiuiiHomMy caiTi JIHY.

PiBeHb 3HAHb BCTYIHHKIB OLIHIOETBCS SK3aMEHALIHHOIO xomiciero 3a 200-6anBpHOIO HIKATOH.
Pe3yapTaTH IIPOBEJCHHA BCTYIIHOTO BHIPOOYBaHHSL O(QOPMIAIOTECS TIPOTOKOJIOM. Ha ko:xHOro
BCTYITHHKA BEIETHCS OKPEMHI IPOTOKOI.

TIpoTOKOMH MpHiOMY BCTYNHHUX BHIIPOOYBaHb micJisl 3aTBEpPIKEHHS 30€piratoThes B oco0oBIi
CIIpaBi BCTYIHHUKA.

BerymnHuit icnUT 10 acripaHTypH JUis 3100y TT4 CTyIIeHs 10KTOpa dinocodil 3a creliaIbHICTIO

E6 INpuxianna dizuka Ta HAHOMATEPIaIN CKIANAETHC 3 TecTiB 32 HACTYHHMH AMCLHUITIHAMHU:

1. KonuBaHHS i XBHII.

2. CurHamd B NpuKJIamHii ¢isumi.

3. OCHOBH pajiOeNeKTPOHIKH.

4. Komm 1oTepHHI eKCTIEPUMEHT Ta Lu(ppoBa 00poOKa JaHHX.
5. OcHoBH (hi3MKH TBEPJOTO TLIA.

6. KpanToBa pamioQizuka Ta HeNliHilHa ONTHKA.



2. 3MICT PO3JLJIIB TA TEM JUCIHUILIIH

2.1. KOJJUBAHHSI 1 XBIJII

Kracuikauis KOTHBAIBHHX CHCTEM. HaitnipocTimua KoJIMBaibHa CHCTEMA. Ammityna, ¢pasa, HadalbHa
(dasa, 4acTOTa, KOJOBA i LHKJIYHA 4YaCTOTA. BinLui kosmBamHs JHIHOTO ocuuaATOpa. Po3B’s30K
piBHSHHA JiHIHHOrO JMCHIIATHBHOrO  OCLHMJIATOPA. [ToHATTs TMpo JEKPEMEHT  3aracaHusi,
norapuMiyHuil JEKpPEMEHT 3aracaHss, n0oGpoTHicTs. BHMYyLUEH] KOTHBAHHS niHifiHOro ocuMisTOpa
min aiero rapMowidinoi cunu. Pesonanc amruniTyad  (3apamy). Pe3OHaHC WBUAKOCTI (CTPYMY).
Pe3oHAHCH] ABHILA HA €NEMEHTax MoCIiI0BHOr0 KOIMBAILHOIO KOHTYPY. CxangpHi Ta BEKTOPHI MOJIs:
audepeHLiaTbHi OnepaTopH, igTerpanbHi Teopemu. PipHsHHA Makcsena y cucteMi CI Ta ix diznuna
inteprperamis. PiBHAHAS Makcsena B nudepentianbhiii Gopmi. PiBHAHHA Makcgena B iHTerpajbHil
(opmi. MeToa KOMILIEKCHHX amIuTiTy 1 B pagiodizuui. @opmyn Eftnepa. Xpuapose piBHsaHHA. [110CK]
XBWTL. PO3B 130K OJHOPIAHOTO XBHJIBOBOTO PIBHSHHSA y BHUIAIKY BHJIIJIEHOTO HAMPSAMKY MOLIHPEHHA
xBuyi. [HTepdepeHiis Nanar4ol Ta BinGutoi xsuib. Crosua xsums, KCXH, KBX. 3axkonu
Tpancopmanii KoediieHTy BiIOGHTTA Ta ONOPY B3J0OBX HANpPAMKY MOIIMPCHHI. YMOBH Ha Mexi
[101Ty 715 TAHT€HLIATBHAX KOMIIOHEHT BEKTOPIB HAIPY KEHOCT] eNEKTPHYHOTO MOJIA. YMOBHU Ha MEKi
[0y Ul TAHIEHIIAIPHMX KOMIIOHEHT BEKTOPIB HANPYKEHOCTi MArHITHOrO MOJIA. YMOBH Ha MEKI
noJiny /1St HOpMaJIbHUX KOMIIOHCHT BEKTOPIB IHAYKLII €JEKTPHYHOTO MOJA. YMOBH Ha MEXi MOy
1 HOPMATBHHX KOMIIOHEHT —BEKTOPIB inaykmii  MarditHoro mons. XBHIBOBE piBHSHHS B
enextponuHamini. ITnocki eJIeKTpOMArHiTHi XBUIi Ta iXHI gracTuBocTi. TLIOCKi rapMoHiuHi XBHUI.
®azopa weKIKicTs. [l1ocki HeoxHopiani xpuii. [11ocka, [MTiHAPHYHA Ta chepuyHa XBHI. CrienianbHi
dyHkuii. 3axoH 30€pEKEHHS eneprii B eqekTpoauHamiui. Bexrop Tloitarinra. [loxsipusanis
eIeKTpOMarHiTHIX XBHib. Kososa nonspusaiis. [IoHsTTs Mpo rpynoBy [BHUAKICTE. [ paHHYHA YMOBa
Ha 1I0cKil mexi cepenosuu. Tpancasmiiina cumetpis. 3akonn Cremiyca. QopMyIH Qpenens 114
pepTHKATBHO nospusanii. dopmyiH ®penens Ui FOPH3OHTAIBHOL mosspu3auii. AHatis popmyn
Mpenens: TOpH3OHTATEHA nosspu3aiis. AHaiis Gopmy1 PpeHens: BEpTUKAILHA nosapusanis. [epexiz
y hopmysiax @penens MK 3a1€KHOCTAMH LI IEKTPUYHOrO Ta MArHITHOTO MO [ToBHe BiOOMUTTS.
KpuTHYHHH KyT 3aJIOMJICHHS. EjleKTpOMArHiTHi XBWJi B MPOBiHOMY CEPEIOBHLLI KommiekcHa
JlieneKTpuyHa IPOHHKHICTh, KoMIIeKkCcHa cTaia TIOLIHPEHHS B TIPOBIIHOMY cepemoBuiili. XBHILOBHH
omip y NpOBiXHOMY cepenosuili. HopmanbHHH ckin-edext. SBHiIa Ha Mexi pO3Iiy HieNeKTPHK-
npoBiHuK. THCK €/IEKTPOMArHiTHOT xBuii. [TpocBiTneHHs onTHKH. 30HH PpeHes. Edexr Jlonnepa.

2.2 CUTHAJIM B TPUKJIAJTHIA OI3UIIT

Knacudikalis CHrHaiB, [lepiomuui Ta HEMepiOAWYHI CUTHATH. Kommiekcuuit curnan. CHexrp
curnany. Ewnepria Ta MOTYKHICTb CHTHAIIB. OpTOroHATBHICTH curnanis. CrekTpaabHUil aHami3
curnanis. Y3aransuenuit pag ®@yp’e. HepisricTs beccesst. Pienicts ITapcesans. Teopema [lapcesad.
["apMOHiuHKH aHai3 MepioaNYHIX curaanis. [Teperopents @yp’e. CrexTp NPSMOKYTHUX KOJIUBAHb.
CriexTp NiJIKONOMIOHUX KOJMBAHb. CriekTp MOCiAOBHOCTI YHIMOMAPHUX MPAMOKYTHHX IMITYJIBCIB.
Po3Moil MOTYKHOCTI B CHEKTPi MEPIOXHYHOrO CHIHATY. TapMoHiuHMi aHANi3 HENEepiOANIHHX
curaanis. CrieKTp MOOJMHOKOTO IMITyTBCY i mepioM4HOT MOCiJOBHOCTI. Bi1acTHBOCTI MEPETBOPEHHS
®yp’e. CriexTp rpyny OAHAKOBHX piBHOBiLIATCHUX iMrysbciB. CrieKTp eKCIIOHEHIIaNTbHOrO IMITYIBCY .
Jlenbra — iMmynec. ChekTp panmioimmypcy. CurHamu 3 OOMeXeHHM CIeKTpoM. Teopema
KotenpbaukoBa. CIEKTp JHCKPETU30BAHOTO CHIHATY. Moy nboBasi curaaid. CHrHaIm 3 AMILTITY THOIO
Moy suieto. Crextp AM-curuana. Kyrtosa mMomynsuis. Crexrp CHrHamy 3 KyTOBOIO MOy JISILI€IO.
Bysbkocmyrosi curnany. Crexrp nOBYTKY i 3TOPTKM CHTHAIIIB. AHaTITHYHHI CHTHAT i MeToaH i#oro
po3paxyHKy. Po3paxyHOK o6BinHoT Ta dasu uacosoro curnany. MUTTEBA 4acTOTd.



2.3 OCHOBH PAIOEJIEKTPOHIKH

PapmioTexHiuHi CHCTEMH IepelaBaHHs indopmanii. Pipusuns Kipxroda ams nocTiiiHOro Ta 3MIHHOTO
crpymy. Judepenmiiine piBHAHHA UL OMHCY nigiitHol iHBapiaHTHOI 0 3CyBY CHCTEMH. [lepexin Bia
koe(iieHTy mepeaadi 10 qudepentiinoro piBHARH:. [IoHATTS PO 3-pyHKIIi0. [HTErpYyBaHHA BUpa3iB
3 §-¢yHkuiero. IMIynbcHA XapaKTEPHCTHKA niniiiHo iHBapiaHTHOI 4O 3CyBYy CHCTEMH. INepexinna
XapakTepucThKa. Po3paxyHOK BUXiAHOrO CHUTHaZy Ha ocHoBi 3roprku. [lepenarna GyHKLA.
Po3paxyHOK BHXIIHOTO CUTHAITY i3 BUKOPHCTAHHAM koediLienty nepeaadi. Criektp 100y TKY CHUTHATIB.
[Toc T IoBHHI KOMMBANBHME KOHTYp. Pesonanc wampyr. TMapanencuuil KONMRAIBHUN KOHTYD.
Pesonanc cTpyMy. 3B’s3aHi KOHTYpH. OTHPUIOIIOCHHKH. Kona 3 poO3MOALIEHHMH MNOCTIHHHMA.
InTerpanpHi NEpeTBOPEHHS ®yp’e, Jlannaca: 03HaYCHHS, OCHOBHI BJIACTHUBOCTI Ta BUKOPHUCTAHHs NIPH
MOJICTIOBAHH] €eKTPOHHHX cXeM. IIOHATTA €IEKTPHUHOrO dinerpa. Tunu GinbTpis. [TiacumoBaui
Hu3ekol YAacTOTH. 3BOPOTHI 3B’SI3KM B MiACHIIOBavax. JudepeHuianbHi MiICHTIOBAIBHI KaCKaIH.
Buxingi xackaad MiJCHIEHHS, XapaKTepHCTHKH Ta IMapaMeTpH. Onepauiiini nigcumoadi. bamanc
amrtiTya, GanaHe ¢a3s. ['enepaTopu. RC- resepaTopu 3 MOBOPOTOM (asH. JleTeKTyBaHHsS CHIHATIB.
[TeperropenHs 4acTOTH. CyHnepreTepoauH. [TepeMilueHHs CIEKTPOHIB B EIEKTPHIHOMY Td MarHiTHOMY
nonsx. Ilpunmmn Aif GimonsipHOro TpaHsHCTOpa. [TapameTpu Ta XapaKTEPHCTHKH OiroNsspHOTO
Tpan3ucTopa. CXxeMH BKIIOYCHHA Ta OCHOBHi mapameTpu OiMoJspHHX Tpan3ucTopiB. unamiui
XapaKTepHCTHKU poOOTH TPAH3UCTOPA. PEIIMH poboTH GimosspHAX TpaH3HCTOPiB. Kitacu miACH IeHH:
A. B. AB, C. TIpuHumun Ta cxeMH 3a0e3NeUCHHs 33/aHOTO IOJIOKCHHA pobouoi Touku. MJIH-
TPaH3HCTOPH. Ilepexigni mpouecn B RC-komax. [lepexinui mpomecu B RL-komax. KoHTaKT
@JIEKTPOHHOTO Ta JIipPKOBOTO naniBnpoBiaHHKiB. BAX TOHKOTO p-n Nepexony. BumnpsmieHHs CTpyMy B
p-n mepexozi. KoHTakT BUPOJKEHHUX ENICKTPOHHOTO Ta JIpKOBOTO nanisnpoBiauukiB. TyHebHUi Ai0.
TIpobiit p-n mepexony. Crabinitpon. @otoedeKT B p-n-epexozi. ConsuHi Garapet. KoHTakT MeTa-

nanisnposimuuk. Jioan oTki.

2.4 KOMII'IOTEPHHI1 EKCIEPUMEHT TA LIM®POBA OBPOBKA JAHHUX

®iamuni cucTeMu Ta ixHi MaTemaTHuHi Mozeni. Mozenb JiniiiHoT iHBapiaHTHOI 40 3CYBY CHCTEMH Ha
OCHOBI iHTerpany 3roptki. BnacHi ¢ynkuii. Mozeab CHCTEMH Ha OCHOBi 4acTOTHOrO KoedilieHTy
nepenadi. JJHCKpeTHA 3rOPTKa. TTonsTTs Npo unpposHii PLIBTP. PexypcuBHi Ta HepeKy pCHBHI (QLIBTPH.
[Tepexin Bix KoedilieHTy mepesadi a0 AudepeHiiiinoro Ta pi3HMIIEBOTO piBHAHHA. 3aralbHHH
O3B’ A30K JiHIHHOTO Pi3HHIIEBOTO piBHsAHHA. PisHHIEB] IPeNCTABICHHA M NoXigHHX, TXHI 4aCTOTHI
XapaKTepHCTUKH. BIUTHB CKiHYEHHOCTI HOCisi Ha BHITIAA CIEKTpY. Edexr miaMiHH 4YacToT IpH
auckpeTnsanii. Yactora HalikBuCTA. 38’530K CIEKTPIiB THCKPETH30BAHOTO i 6e3MepepBHOro CHTHAIB.
Teopema KotenpHukopa. JIHCKpeTHE neperpopeHHs @yp’e 1a fioro piacTuBocTi. PopMyJIH HHCIOBOTO
inTerpyBaHHs K IUAPOBI dineTpu. [HTEpHIONALIS dyHkuii 3a QopmyJoro Jlarpanka K MPHKIAL
wmdporoi dinsTpanil. Po3B’s3aHHS HeNiHIHHAX piBHAHD MeTOAOM HBIOTOHA. YucenpHe iHTErpyBaHHA

33 KBAJIpaTypHHMH (OpMy1aMH.

2.5 OCHOBHU ®I3UKH TBEPJOTI'O TUIA

By/0Ba KpHCTAIIiB. Tpancsmiiina cumerpis. EnemenTapHa xomipka. Pemitkn Bpase. Innexen Minnepa.
[TomHMpeHHs XBWIb B MEPIOMUYHUX CTPYKTYpax. KonuBaHHs TiHIHOTO JIAHLIOXKKA aTOMIB OJHOrO T4
pi3HOrO COPTY. AHaJ3 3aKOHY mucnepeil. OnTHYHI Ta aKyCTHYH] KOJMBaHHA. 3aKOH By.eda-bpera.
Teopema Broxa. O6epHeHa rpaTka. 3ona Bpumoena s 1, 2x Ta 3x MipHOT KyO14HOI rpaTKH. ['panuyHi
ymoBH bopra-Kapmana. Tinotesa ae-Bpoiins. XBHIbOBI RJIACTHBOCT] pevoBHHH. JIeEeKTH B KprCTaIax.
Toukogi edekTu Ta iX yrBopeHHs. Trin xiMiuyHOrO 38’s13Ky B KprcTanax. OnucaHHs eHEPreTHHOTO CTaHy
KpUCTAIIB 32 JIOTIOMOTOKO Trasy KRasiuacTHHOK. TIpHK/IaTH KBa3idacTHHOK. (POHOHH, MArHOHH, €KCUTOHH,
[1a3MOHH Ta iH. ENEKTpOHH B METai AK KBasi4acTHHKM. Kpasiimmyise. 3akoH mucnepcii. Teopema Bioxa.



JlebaiBcpka 4acToTa. ENeKTpOHHI CTaHU B KpUCTajax. OHOENeKTPOHHA MozeNb. HadmiKeHHs cnadKo 1
CITBHO3E’ A3HMX €/IeKTPOHIB. 30HHA CXema Ta THIH TBEpIMX Tin. BrpomkeHui eNeKTpOHHHI ras.
EJleKTpOHHA TEILIOEMHICTD, nopepxuicts Oepwmi. EdexTrBHA Maca. EleKTpOHH Ta TipKH. HaniBmpoBiIHUKH.
EJeKTpOHHA CTPYKTYpA. Jlomimkosi piBHi. JIOHOpH Ta aKIEITOPH, p-N-TIEPEXOMH. @OTOMPOBIHICTh.
PexoMGinais Ta penakcailis HEPIBHOBAKHIX Hociis 3apsamy. Terwtoemuicts. TemmeparypHa 3aIeKHICTD
terutoemuocTi. Mozeni Eiinuureiina ta lebas. Knacudikartis Ta OCHOBHI BJIACTMBOCTI MArHETHKIB, ATOMHHH
MAFHETH3M T4 MAarHiTHi BJACTHBOCTI caGKOMATHITHUX pe4oBHH. JliamarHeTusMm CHCTEMH crabko
RIAEMOIIOUMX aToMiB i Monekyl JliamarHeTusm Ta napaMarHeTH3M TBEpAHX  Til. [Tpupona
(epomarneTnamy. Jlomeru. MarniTHui ricrepesuc. AnTuepoMarHeTHIM i hepomarseTaM. MexaHi3MH
norymuanHs poronis, [ToriHaAHHS BUIBHAMH wocisvu. Perityacte noruHanHs. [lormmpanns 3B’ A3aHUMH
Hocistvi, MibksoHHI TpsAMi Ta HerpsiMi [EpeXO/IH. Edext Xoana. 3akoH Credana-Bonbimana. 3aKoH
Buua. 3oBHimHiA Ta BHYTpilHill doToedeKT. KoHueHTpauisi BiTbHHX eIeKTPOHIB Ta AIPOK B 30HI
NpOBiHOCTI TA BATEHTHiH soni nanienposiaHuka. EdexruBra mMaca Hociis 3apsay. [i BU3HAUEHHS 32
JIOMOMOrOI0 LMKIOTPOHHOTO PE30HAHCY. Tudy3iitai Ta apefidosi CTPyMH. HanisnpoBIAHHK Y
30BHIIIHBOMY €JIEKTPHYHOMY MO, JlebaeBcbKa JOBKHHA €KpaHyBaHH. HaampoBiaHiCTh: OCHOBHI
axtu Ta iX aHam3. OCHOBHI HanmpsiMH 3aCTOCyBaHH: naanposigHocti. [lousTTa Mpo: Edext 3ecdeka,
[TipoenexTpuyunuil eekT, Enextpotepmiutmit edexr IlensT’e, EnextpoTepmiunuii epext Tomcona,
dororanpBaniuauil epexr, Edekr doTonposinHocTi, Edext MarHiTOCTPHKLII, [T'e30e1eKTPUYHHIA
eqexr. Edexr Pamana, Edexr IToxxensca, Edexr Keppa, Edexr Dapaznes, Edext 3eemana. Edekr

Jlxozedhcona.

2.6 KBAHTOBA PATIO®I3UKA TA HEJIHIAHA OIITUKA

Spmie EITP 3 TOUKH 30py KBAHTOBOI T2 XBHJIbOBOI T€Opiil. 3B’ 430K ABUILA EIIP 3 edexTom 3eemana.
ToHKa CTPYKTypa CIIEKTPiB EITP. HanroHka CTPYKTYpa CHEKTpiB EIIP. CynepHapATOHKa CTPYKTypa
cniextpis ETIP. ®opma ninii ['ayca. dopma ninii JlopeHua. HacesteHicTh criiHOBHX piBHiB. CTIOHTAHHI
Ta iHIyKOBaHI NCPEXONH B cpcremi cmiHoBuX piBHiB. CriH-rpaToBa Ta chiH-cIiHOBa penakcauii.
MexanisMi criis-rpaToBoi penakcauii. fsuiue SIMP 3 TOUKH 30py KBaHTOBOI Ta XBHJILOBOI TEOPIH.
[IpumylIeHe BUIIPOMIHIOBAHHS. Crissimomenss Eitnurreitna. Bin eMHui Koe(illieHT MOrJIMHAHHA Ta
Big'eMHi TemmepaTypH. OCHOBHI MOHATTS Ta PIiBHAHHA nazepHol reHepauii. Teopis BIAKPHTHX
pesonatopi. MojioBa CTPYKTypa JIa3¢PHOI0 BHIIPOMiHIOBaHHA. J10GpOTHICTD J1a3epHUX pe30HaTOPIB.
[lapamMeTpi MAacHBHOIO pE30HATOPA. laycosi myuxu. Llupuna CIIEKTPaIBHOT JIHii. JlomiepiBCcbKe
YIIHPEHHS. HamniBnpoBiIHHKOBHH Ja3ep Ha p-1l nepexoai. TeepnoTiabHi Ta3epl HA KpHCTATAX pyOiny.
HBY-reneparop Ha Monekyax NHa. Heniniiii SBHIIA B ONTHYHOMY Jiana3soHi: ONTHIHE BUIIPSIMIICHHS
cBiT/Ia TA TeHepaLlis BUIIMX FapMOHIK HeNiHiflHUM cCepeoBHIIEM; BUMYILCHE xombinaniitue po3CisHHS
Ta PO3CIsHHA Mangenpirama-Bpinmoena, nopyueHHs 3aKOHy EffHwTelina [mOJ0 YepBOHOT MeKi
¢ortoedexTa. ®iswuni MpUHLIENY 100y I0BH MOy IATOPIB JIa3€pPHOTO punpoMintoBanus: epexri Keppa.
[Toxkenbca, Papanes Ta NpYKHBOONTHIHHUI EQEKT. Jindpakuis bperra ta Pamana-Hara. 30BHiIIHii
doroedexr.  Tumu doToKaTOMIB. BuyTpimniii  oToedexT: (oTOPE3UCTOPH. doromionu.
(oTOTpaH3UCTOPH, (POTOTHPHCTOPH, iXHi XapakTepUCTHKH Ta napamerpd. OnTpOHH. TxHi
XapaKTepHCTHKH ~Ta MapameTpH, MpaKTHHIHE 3aCTOCYBAHHS  OMNTPOHIB. I'yctuHa —eHeprii
eJIeKTPOMArHiTHOTO MOJIA JIa3e¢PHOro BHIIPOMiHIOBAHHS.



MUTAHHSL, 1110 3AITPOIIOHOBAHI JIJ151 BCTYITHUKIB IO ACIIIPAHTYPH 3A
CIIEHIAJILHICTIO E6 IPUKJIAJHA ®IBUKA TA HAHOMATEPIAJIM, OHII
TMPUKJIAJHA ®I3UKA TA HAHOMATEPIAJIU B 2026 p.

Amnnityza, pasa, HauanbHa (asa, HacToTa, KOJ0Ba i MKJIiYHa 4acToTa.

BibH] KOMHBAHHS JIiIHIHOTO OCIHJIATOPA.

Po38’5130K piBHAHHA JiHIHHOrO AMCHNIATHBHOTO octmnsTopa. TIOHATT PO ACKPEMEHT 3aracatis.
norapudMivHKi JSKPEMEHT 3aracanis, J0OPOTHICTE.

PesoHaHCHI SBHILA HA €EMEHTAX MOCIIiJOBHOIO KOIHBATLHOTO KOHTYPY.

CkaspHi Ta BEKTOPHI MOJIS: audepeHLiaIbHi OnepaTopu. {HTErpanbHi TEOPEMHU.

Pipusuas Makcsesqa B audepeHUianbHii Ta igrerpanbHiit dopmi Yy cuctemi Cl ta ix ¢izuuHa
iHTeprpeTaLlis.

MeTo/ 1 KOMITTEKCHHX aMILTITY A B paniodizuui. Gopmyu Eiinepa.

Xpunsope piBHsHHEs. [locki XBAJI.

Po3B’S130K OHOPLIHOTO XBH/IBOBOTO PIBHAHHSA y BHNAKY BHIJICHONO HANPAMKY NOIIMPEHHS XBHILL.
InTephepeHLLis nanar4ol Ta pin6uroi xauib. Crosua xsuid, KCXH. KBX.

3akonn Tpancdopmaii koeilieHTy BiZGUTTA Ta OMOPY B3JOBXK HANPAMKY MOMIHPEHHL.

VMOBH Ha ME¥Ki [OAITY JUlsl TAHT€HIaBbHAX KOMIOHEHT BEKTOpIB HAMPYKEHOCT] EACKTPHIHOIO TOLA.
VMOBH Ha MEXi IOy [/ TAHreHLIATbHHX KOMIOHCHT BeKTOpIB HAMpY/KEHOCTi MAarHiTHOrO Mo,
VMOBH Ha MeXIi NIy AT HOpMAIbHHX KOMIIOHEHT BEKTOPiB 1HAYKIIT eNEKTPHIHOTO MOJIA. VYMoBH
Ha MeKi TTOALTY Ui HOPMATBHHX KOMIIOHCHT BEKTOpIB iHAYKIT MArHITHOTO [OJIA.

XBH/IbOBE PIBHAHHA B eIeKTPOAHHAMILL.

[lnocki enekTpoMarniTHi xBuni Ta ixHi snactuBocti. Tnocki rapmoniusi xsuii. ®a3osa ILIBHIKICTb.
[nocki HeOMHOPLAHI XBHIII.

[Ti10cKa, IUJHAPHYHA Ta ChepuyHa XBHIIL. Creujanbui GyHKIL.

3akoH 30epeKeHHs EHeprii B eNEKTPOAMHAMILLL.

Bexrop [loiiHTiHIE.

TTonspu3ailis eN1eKTPOMArHITHAX XBUIIb. KoJioBa moJisipH3allis.

[TOHSTTS PO IPYIOBY MBUIKICTD.

['paHmyHa yMOBa Ha TUIOCKIH mexi cepenopui. TpancsLiiina CUMETPIs.

3axonu CHeniyca.

dopmymn Dpenens UL BEPTHKaJIbHOT nonapusanii. opmyu Dpenens AN FOpH30HTAIBHOL
nonspusaiii. Axams dopmyn @peHeL: rOpU30HTAIbHA nonsipusaiis. Axanmis dopmyn PpeHen:
BepTHKAIbHA OJIApH3allia.

INogne pin6uTTs. KpurTuunui KyT 3aI0M/ICHH.

EnexrpoMartiTHi XBum B IPOBIIHOMY cepenopuii. KoMIJIEKCHA JieNeKTpuYHa [POHHKHICTD.
KoMIUIeKCHa cTaia MOLIUPEeHHS B TIPOBITHOMY cepeoBHIILl. XBHIBOBUH omip y MHpOBiHOMY
cepe10BUILL.

HopmasibHHil CKiH-€DeKT.

THCK eeKTPOMArHiTHOT XBHIII.

ITpoCBiTIEHHS ONTHKH.

3ouu Dpexens.

Edexr Homepa.

Knacudixauis CHrHaIB. IlepioanuHi T2 HenepioIuyHi CUTHAH. KoMrieKCHUM CUTHAI.

CrieKTp CUTHAIY. CrexTpa/ibHuii ananis curnanis. Y3aranpnenuii pan @ype.

[apmoniunnil aHai3 TepioAMYHUX CHTHATIB.

[Teperropenns Qyp’e.

CriekTp [HPAMOKYTHHX KOJHBAHb. ChexTp NiKONOAIOHMX KOJINBAHb. CriexTp MOCTiZOBHOCTI
VHITIOISIPHUX IPSAMOKY THHX iMITyJIBCIB.

TCapmoniusmii aHami3 HerepioIMYHIX CHTHAIIB.

CrieKTp MOOAMHOKOrO iMITyJIBCY i nepiognuHOl [10C/1iI0BHOCTI.

BiacTusocTi nepeTBopeHHs Dyp’e.



CriexTp TpyIH OJHAKOBHX piBHOBi/LIATEHHEX immynsciB. CHexTp eKCIIOHEHIIATBHOTO IMITYJIbCY . lenbTa
— IMITYJIBC.

CrieKTp pamioiMIyIbCy.

Curnaiu 3 0OMeKeHHM CIIEKTPOM.

Teopema KoTenbHHKOBA.

CneKkTp AMCKPETH30BAHOTO CHTHAIY.

CUrHATH 3 AMILTITYTHOKO MOy JISLI€EI0. Cnextp AM-cHrHaia.

KyTosa mozyauis. CrieKTp CHTHATY 3 KYTOBOIO MOZLYJIALLI€IO.

By3bK0CMYTOBI CHTHATIH.

CriekTp 100YTKY i 3rOpTKH CHMTHAIB.

AHaTiTHYHKE cHrHAI i METOJH HOro pO3paxyHKy.

Po3paxyHOK 00BiaHOI Ta (hasu 4acoBOro CHrHaIy. MurTreBa 4acToTa.

Pigusaus Kipxroda ans MOCTIMHOTO Ta 3MIHHOTO CTPYMY.

JlndepeHuiiine piBHSIHHES LIS OHCY niHilHOT iHBapiaHTHOI 0 3CYBY CHCTEMH.
IMepexin Bix KoediLieHTY nepeaadi 10 nudepeHLHOrO PIBHAHHS.

TMonsTTa npo d-pyHKLir0. IATErpyBaHHA BHpa3iB 3 d-PyHKLIE.

IMIyJIbCHA XapaKTEPUCTHKA niHiiiHOT iHBapiaHTHOI IO 3CYBY CHCTEMH.

[TepexinHa XapaKTepUCTHKA.

[epenarta GyHKIIS.

MocrinoBHHI KOTHBATEHHA KOHTYD. Pesonanc Hanpyry.

[lapanenbHui KOMMBANLHUI KOHTYp. PE30HAHC CTPYMY.

Kouia 3 po3noAiIcHHMH MOCTIHHUMH.

[HrerpalibHi EpeTBOPEHHA ®yp’e, Jlannaca: 03Ha4CHHA, OCHOBHI BJIACTHBOCTI Ta BUKOPHCTaHHS IIPH
MOJIE/TFOBAHHI €TEKTPOHHHX CXCM.

TMousiTrs enexrpuunoro ginsTpa. THiH dineTpiB.

[lizcuioBadi HU3bKOI YaCTOTH. 3BOPOTHI 3B’3KH B MIICHIIOBAYAX.

JleTeKTy BaHHs CHTHAIIB.

[TeperpopeHHs 4acToTH. CynepreTepoiuH.

[TepeMilllEHHS eEKTPOHIB B EJICKTPUYHOMY Ta MArHiTHOMY TOJIAX.

[Tpunuun Aii 6inoIsIpHOTO TPAH3HCTOPA. [TapameTpH Ta XapaKTePHCTHKH GimoISPHOro TPAH3HCTOPA.
CxeMi BKJTIOUEHHS Ta OCHOBHI MTapaMeTpH GinoAPHIX TPAH3UCTOPIB.

[lepexinHi MpouecH B RC-konax. [lepexinui npomecy B RL-Koax.

[Tepexia Bia KoedillieHTy nepenadi 1o AudepeHuiiiHoOro Ta Pi3HHUIIEBOTO PiBHAHHS.
PisHiieBi NpeCTABISHHS /I MOXITHAX, {XHi YaCTOTHI XapaKTEPHCTHKH.

EdekT niMiHK 4acToT NPH muckpernzauii. Yacrora Hatiksucra.

JlucKkpeTHe nepeTBOPEHHA dyp’e 1a itoro BJIACTHBOCTI.

dopMy.TH YHCIOBOTO IHTErpyBaHHA K uudpoBi GiABTPH.

InTeprossuis GyHKIiH 38 GOpMyIIOI0 JlarpaHia sK npuKIa unpoBsoi GinbTparii.
Po3p’ s3aHHA HENIHIHUX PIBHSHb METOZOM HetoToHA.

UpncenbHe iHTErpyBaHHs 3@ KBaApaTy pHUMH (opMyIaMHu.

Bynosa KpHUCTATB. TpancnALiAza cumMerpis. EneMenTapHa komipka. PewiTku bpase. [HaeKcH Mimnepa.
OGepHeHa rpaTka. 3oHa bputoeHa U 1. 2x Ta 3X MipHoi KyOiuHOi rpaTKH.
I'panuuni ymoBu bopHa-KapmaHa.

Tinoresa ae-Bpoitns. XBHIBOBI BJIACTUBOCTI PEUOBHHH.

EdexTupHa Maca.

ENeKTpOHH Ta JIPKH. HartiBnpOBiTHHKH.
JIOHOpPH TA AKLEITOPH, P-N-TIEPEXOIH.

(DOTONMPOBIIHICT.
TeroemuicTs. TeMrepaTypHa 3aleKHICTb reroemuocti. Mogeni EfnurreiiHa Ta Jle6as. Edext Xouia.
3axon Credana-BonbliMana. 3aKoH Buna.

opHituHiii Ta BHYTPiIIHIA GOTOEDEKT.



Konnenrpariis BUIBHEX eJeKTPOHIB Ta JIPOK B 30Hi ITPOBIAHOCTI T& paIEHTHiM 30HI HAMiBIPOBIIHUKA.
Tludysitini Ta apetidoi CTPYMH.

TMonsrrs npo: Edekr 3eebeka, TlipoeneKTpuyHHi €peKT, EjnexTpoTepMiuHuil €eKT [TensT €,
Enexrportepmiunuit edexr Tomcona, dortoranppaniunuit epekr, Edekt poronposizHocTi, EQEKT
wsarmitocTpuKkiii, [T'€30e1eKTPHIHHE edekt, Eexr Pamana, EQext TMokkemsca, Edext Keppa, Edext
(dapanes, Edexr 3eemana. Edext [xosedcona.

sigume EITP 3 TOUKH 30py KBAHTOBOI T4 XBHJILOBOT TEOPIiH.

3p 30k ssuwa EITP 3 edexroM 3eemaHa. Tonka crpykrypa cnekrpis ETIP. HantoHka CTPYKTYpa
crexrpis EITP. CynepHapATOHKa CTPYKTypa cnexrtpie EITP.

®opwma Jinii ['ayca. @opma ninii JlopeHua.

HaceenicTh CiHOBHX piBHiB. CrIOHTaHH] T2 iHayKOBaHi NEPEXO/H B cucTeMi crinoBuX piBHiB OCHOBHI
[OHATTS TA PiBHSHHS Na3epHOL renepaii.

Teopist BIAKPUTHX pesoHaTopis. MozoBa CTPyKTypa na3epHOro BUMPOMIHIOBAHHS.

JIoGpoTHICTD J1a3epHAX pesonartopis. [TapaMeTpyn NacuBHOTO pe3oHaropa.

["aycoBi IMy4KH.

[LInpuHa CHEKTPaIbHOI mimii, JlomiepiBCchKe YIIHPEHHS.

I'yeruHa eHeprii e1eKTPOMArHITHOrO T0JS JIA3ePHOTO BUIPOMIHIOBAHHS.

3. KPUTEPIi OLITHKNA BIIMTOBLIEM

Ex3aMeHalitiai OineTH i3 J01aTKOBOTO BCTYITHOTO punpoOyBaHHA BKIOYAIOTH 10 50 TectiB
3aKPHTOTO THITY 3 YOTHPMA MONK/IHBHMH BiTIOBiIIMH, 4 GaH 32 KOKHY BipHY BiIMOBIb.

TpuBanicTs BCTYIHOTO icnuTy 10 achipaHTypH — 120 XBUIHH.

[lincymxoBui Gan 3a ex3aMeHallilfiHy poOOTy BHCTAaBIAETBHCA AK CyMa Ganie, MO OTPMMaHI 32
BLIMOBIIb O KOYKHOMY 3 TECTIB.

Berynuuk, sKui HaOpas Ginpie 100 Gaip, BBaXKAEThCS TAKUM, LIO 37aB JOJaTKOBE BCTYITHE
BHIIPOOYBAHHS.
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