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NPOTPAMA
KOMILIEKCHOTO icuTy 3a crueriansHicTio 105 Ilpuknagna ¢izuka Ta HaHOMaTEpiau
OceiTHRO-HayKOBa nporpama «lIpukiaaHa ¢izuka Ta HaHOMAaTepiaIn»

[Iporpama po3rasHyTa Ta cXBajleHa BueHOIO panoio GakyIbTeTy paaiodi3uku, eIeKTPOHIKH Ta

KOMIT FOTepHHX cHcTeM (TipoTokona Ne 4 i 25.10.2023 poxky).
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Cuneprernka

JIMCUTIATHBHI CTPYKTYPH T4 YMOBHU iXHEOTO BUHUKHEHHS.

banaHc eHTpoOnii y BIIKPUTHX CHCTEMAX.

OCHOBHI MOJIeJIi AaKTHBHUX CEPENOBHILL.

OCHOBHI Pi3HOBH/IA aBTOXBUJIb B aKTUBHUX CEPEIOBUIIAX, 30y/KYBAHUX 30BHIIIHIM JHKEPEIOM.
CrarioHapHi IMCHIIATABHI CTPYKTYPH Ta MeXaHi3MH ix ¢opMyBaHHS.

Epomronid DOBENIHKH JAWHAMIYHOI CHCTEMH IIPH 3POCTaHHI HEIHTETPOBHOTO IOJAaHKY B
raMiJIbTOH1aHi.

Crnabka TypOyJIEHTHICT, Ta MPOCTOPOBO-YACOBHH XaoCc Y JHCHUIATHBHUX CHCTEeMax i3
PO3IOIiIEHUMH TTapaMeTPaMH.

PosBuneHa rinpoauHamMigHa TypOyIeHTHICTE. KOIMOTOPOBCEKI CIIEKTPH.

Hanodiznka Ta HaHOTeXHOJIOT T

EnexkTpoHHMH CHEKTp HAHOPO3MIPHHMX KBAaHTOBHX fM, JIDOTIB Ta TOYOK Ta HOro pO3paxyHOK B
HaOJIuKeHH] e()eKTHBHOT MacH.

. JIBOBUMIpHHH EIEKTPOHHMH ra3 B KBAaHTOBHX fMax, TPaH3HCTOPH 3 BHCOKOIO PYXIHUBICTIO

€IIEKTPOHIB Ha HOr0 OCHOBI.

I'paden, #ioro eneKTPOHHI BIACTUBOCTI Ta 3aCTOCYBAHHA B CydyacHHX HAHOTPAH3HCTOPAX.
EnexkTpoHHa mizicucreMa HAaHOPO3MIPDHHMX 3pa3KiB PEYOBHMHH Ta 11 ONUC METOJAMH  Teopil
dbyHKIiOHATY I'YCTHHH.

OcHoBHI (i3UYHI TPHUHITAH OJHOEISKTPOHIKH Ta OTHOCIEKTPOHHHUX TPAH3HUCTOPIB.

OcoOaHBOCTI KOHCTPYKIIIT Ta TEXHOJIOTTYHOIO IPOIECY BHI'OTOBIEHHS KPEMHIEBHX TPAH3HCTOPIB
THILY MeTajl-l1ieJIeKTPUK-HAIIIBIPOBIIHHUK i3 IOBKHHOK KaHaay MeHnie 10 HM.

Hanonitorpadis exctpemMaipbHOTO yiIbTpadioneToBOro Jiana3oHy.

. Texnomoris CTBOPCHHA HaHOPOBMipHI/IX KBAaHTOBHX AM, I[pOTiB Ta TOYOK MCTOIOM MOIICKYIIAPHO-

IIPOMEHEBO] elliTaKcii.

diznka KOH/ICHCOBAHOI' O cepeloBHIIA

Enexkrponn B kpucrtanax: AniabatnuHe HaOnmxkeHHA. Teopema bioxa. Mojienb CHIIBHO 3B’ A3aHUX
eJIeKTPOHIB. 30HH JT03BOICHHX 1 3a00pOHEHUX eHepTil
EnexrponHi sBuma B meranax: [lopepxas @epmi. TermoeMHICTh €JI€KTPOHHOIO a3y B MeTallax.
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BigkputTsa naanposimHocTi. EQekt MelicHepa. OeHOMEHOIOTIUHI TeOPil HAAMPOBITHOCTI.
Hannporiaauku 1 11 poxy. TepmomHamika niepexo 1y B HAJINPOBITHUN CTaH.

MarnitHuit MmoMmeHT enektpoHa. Cmin. OOmiHHaA B3aemomis. JliaMarHeTWKH i MapaMarHeTHKH.
DepoMarHeTHKH. AHTH(GEPOMarHeTHKH.

BusHavueHHd criHTpoHikW. [iraHrchkuid Marditoomip. /lBoxkaHainbHa wMojens Motra s
CIIIHOBOTI'O BEHTHIIA.

30HHMH CMEKTp HAMIBIPOBITHHKIB ¥ HaHMpocTimoMy HaOmnkeHHi. EQekTHBHA Maca eTeKTpOoHiB i
aipok. Tenzop obeprenux edekTUBHUX Mac. MeTon eeKTUBHOI MacH.

Hpeithouit cTpyM Yy HamiBIpoBigHHKax. Yac pemakcarii immynscy. Edekr lomra B
HaminposigHukax. Jludy3iitauil ctpym.

Tenexkomynikaniiini Texnoaorii

IToHATTA MHUPOKOCMYTOBHX CHIHANIB Yy TEIEKOMYHIKaIliMHUX cHcTeMax. MeToau po3mupeHHs
CIIEKTpPY CHI'HAJIB.

Opranizalisg MHOKHHHOTO JOCTYILY 10 KOMYHIKALIHHOTO KaHAIY Y BY3bKOCMYTOBHUX O€3IpOTOBHX
TEeNeKOMYHIKAI[iIHHAX CUCTEMaX.

Opranizaifii MHOMXHWHHOIO JIOCTYIly JI0 KOMYHIKAllMHOTO KaHaly Yy HIMPOKOCMYTOBHX
0e3/IpOTOBHUX TEJIEKOMYHIKAIlIHHUX CHCTEMAX.

HeoproronanpHuit MHOXKHUHHUK JOCTYIl 1O KOMYHIKallifiHOTO KaHalmy y  0e3qpoTOBHX
TeJIEKOMYHIKaI[iHHUX CHCTEMaXx.

[Mpunnunu ¢ysxmionyeanas SU-MIMO texHomorii y 0e3poTOBHX TeleKOMYHIKaIliHHUX
cuctemax. [lonepenue Ta moctkoayBanusa y SU-MIMO cucremax.

DopMyBaHHA IICEBIOBHIIAJIKOBUX KOJOBHX IOCIIIOBHOCTEH 3 BUKOPHUCTAHHAM 3CYBHOT'O PEricTpy
3 JIIHIHHUM 3BOPOTHIM 3B’ A3KOM.

ITepeparm MMUPOKOCMYTOBHX TENEKOMYHIKAI[iIHHUX CHCTEM Y TOPiBHAHHI 3 BY3BKOCMYTOBHMHU.
[TonsaTTs G6asu curnany. B 0asu curHainy Ha poboOTy TEeKOMYHIKaIliHHOT CHCTEMH B yMOBaxX
3aBajl.

OcoOnMBOCTI YacTOTHOIO IUIAHYBAaHHA Y BY3bKOCMYIoBHX (Ha Hanpukiaai GSM) Tta
mupokocMyroeux (Ha mnpuknaai CDMA, LTE) 0e3apoToBHX TeleKOMYyHIKaIliHHUX MepexXax
PYXOMOTO 3B’ SI3KY.

Komn’otepna ¢iznka

Micnekomm'roTepHOT (i3UKH cepell CyJacHHX METOJIiB HaYKOBHX JIOCHiKEHb, CIiBRiTHONICHHS 3
TEOPETHYHOK  Ta  eKCIEPUMEHTAIbHOW  (i3UKOK, y3araibHEeHI IOHATTA  e(QeKTHBHOIO
3aCTOCYBAHHA METOJMK MOJICIIOBAHHA, IIEPEBIPKM Ta MOPIBHAHHA OTPUMAaHMX pe3yJbTaTiB.
CninpHi pHUcH Ta BiIMiHHOCTI 0OYI0BH (i3HUHOI i MaTeMaTHYHOI MOJIEN, MTepeBary Ta HeTOMiKH
¢izuUHOTO Ta MaTeMaTHYHOTO MOjleNtoBaHHAM. [ToHATTA OAIOHOCTI Y MOJIENIFOBaHHI. 3aleKHICTh
pe3yIbTaTiB MOJISFOBAHHA BiJl YMOB MOIOHOCTI MOJIEII.

CroxacTU4Ha NpHpoaa ABHII. AKTyaJbHICTE 3a1ad MOIEIIOBAHHSA BHIIATKOBUX IIPOIECiB, METOIH
MOJIEIIOBaHHA BHIIAJKOBHX IIPOIlECiB, 0COOIMBOCTI MOIEIIOBAaHHA CTAlllOHAPHHX BHIIAIKOBHX
nporeciB. ['eHepaliisd NOCIiTOBHOCTI BUNIAJAKOBUX BEIWYHH, MOICIIOBAHHS BHIIAJKOBHX BEIHYUH
3a 3aJlaHUM 3aKOHOM PO3MOJIULYy, IepeBipKa Ta OI[HKAa SAKOCTi NOCHiJIOBHOCTI BHIAJKOBHUX
BEJIMYHH.

3acTocyBaHHA IOCHIJIOBHOCTI BHIAJIKOBMX BEIWYHMH JUIS MOJICIIOBaHHA (i3MYHMX MPOIECIB.
3B’A30K XapaKTePHUCTHK BHITAIKOBHX IIOCTiTOBHOCTEH 13 pO3B’A3KaMH TH(EPEHITIATEHIX PIBHIHE 3
JAaCTUHHUMH TOXiTHUMH. OCHOBH MojemtoBaHHS (i3ugHUX mporiecie MeTonoMm MonTte-Kapro.
Etanmu Ta ocobmmBocTi MomemroBaHHA (GizmuHMX mpoleciB MetomomM Monte-Kapno. Tounicts
pe3ynbTaTiB MOJIeNOBaHHA (i3HUHMX nporecie MeToioM Monre-Kapiio.



36. Momeni, mo TIpyHTYIOThCS Ha (YHIAMCHTAIBHHX 3aKoHaX (i3MKH. YHIiBepcalbHICTh
MaTeMaTHYHUX Mojeiel. [IpuHiun aHanorii.

37. Moneni i3 BapialliiHUX NpUHIMIIB. [epapxida Moienei.

38. JlocaimkeHHsa MaTeMaTHIHHX MoJeICH.



