gu HauioHanbHMi TexHiUHMI YHiBepcuTeT YKpaiHu
«KUIBCbKUW MOAITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOTO»

Kadeppa enekTpoHHUX
NPUCTPOIB Ta CUCTEM

®ISUYHI NPUHUUIMX NOBYAOBU CYHACHUX

ENNEKTPOHHUX CUCTEM

Pob6ou4a nporpama HaB4anbHoi gncumnniiu (Cunabyc)

PiBeHb BML,0i OCBiTH
Fany3b 3HaHb
CneuianbHictb

OcsiTHA nporpama
Cratyc gucumnniiim
dopma HaBYaHHA

Pik nigrotoBKku, cemecrtp
O6car gucumnnninm

CemecTpoBuii KOHTpOAb/
KOHTPOJIbHi 3axoau

Posknap 3aHATb

MoBa BUKNaaaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BUKAagadiB

Po3mileHHA Kypcy

PeKBi3nTK HaBYa/IbHOI AUCUUNAIHU

Tpemili (oceimHbo-HayKoeuli)

17 — EnekmpoHika ma mesnekomyHikauii

171 — EnekmpoHika

oceimHbO-HayKkoea npozpama “EnekmpoHika”
HopmamueHa

OuyHa (deHHa)

2 Kypc, oCiHHili cemecmp

3 kpedumu ECTS (90 200uH)

3anik / MKP

BisTopok: 10.25 — nekyis (I+ll muxxdeHs), 8.30 — npakmu4Hi (I
muix0eHb)

YKpaiHcbKa

NekTtop: 0.m.H., npogh. Kyzemuuee AHamonili leaHosuy, kai74212-
eds@lll.kpi.ua, a.kuzmichev@kpi.ua, +38097 0071740

lMpakmuyHi: doyeHm Lubynbckul JleoHid KOpitioeuy, cly68298-
eds@lll.kpi.ua, +38066 653 5105

DucTaHuiitnnii pecypc: Google classroom —
https://classroom.qgoogle.com/u/1/c/MTUyNzYyOTIxMzU2

Mporpama HaB4YaNAbHOI AUCLUNIIHU

1. Onuc HaBYaNbHOI AUCUUNAIHK, iT MeTa, NpeaMEeT BUBYAHHA TA pe3y/ibTaTU HABYaAHHA

PiBeHb npomMncnoBoro BUpPOBHMLTBA PO3BUHEHUX KpaiH BU3HAYaeTbCA X 34aTHICTIO BUPOGNATU
nepegosy €MNEeKTPOHIKY: cydacHi €ITEKTPOHHI iHbopMaLiMHO-TeNeKoMyTaLinHi cucTemu,
BGaraTopyHKUiOHanNbHI  BUPOOM  MIKpOenekTpoHikn, TBepaoTineHy HBY  enektpoHiky, npuvnagu
ONTOENEeKTPOHikM Ta iH. CyyacHa enekTpoHika ABnsie cobol iHHOBALIHMI | BUCOKONPUOYTKOBUIN CEKTOP
€KOHOMIKM 3i cTabinbHUM i WBMAKO 3pocTarumm nonutoM. [pu ubomy Hanbinbwa notpeba € B
CTBOPEHHI €eneKTPOHHUX cucteM Ha 6asi iCHyr4YMX €enekTPOHHUX KOMMOHEeHTIB. ToMy aucumnniHa
«®Di3nyHi NpuMHUMNK NoByaoBM CyHaCHUX eNeKTPOHHWX CUCTEM» 3arMae Baxnvee Micue B MiaroToBLi
acnipaHTiB — MmanbyTHix gokTopiB cinocodii (PhD) 3i cneuiansHocTi 171 "EnekTpoHika”.

MpeameToM HaB4YanbHOI AUCUMNNIHU «Di3NYHI NPUHLUMNK NOBYOOBU CyYaCHUX €NEKTPOHHUX
cucteM» € isuydHi NnpuHUMnu Aii Ta nobyaoBu, NapaMeTpu i XxapakTepUCTUKKM, ranysi 3aCTOCyBaHHS
Cy4acCHMUX eNeKTPOHHMUX CUCTEM aKTyarbHOro Ha AaHUN Yac NPU3HAYEHHS.

MeTa Ta 3aBAaHHA HaB4YaribHOI AUCLUMNNIHM € BMBYEHHA Ta OCBOEHHA acnipaHTaMu 3HaHb No
disnyHMX npuHUMnax Aii Ta nobygoBu, napameTpam i xapakTepucTukam, ranyssiM 3acTOCyBaHHSA
Cy4acCHUX eNeKTPOHHUX CUCTEM Ha MpUKNaai eNekTPOHHNX CUCTEM PI3HOro Tumy.

3po6yBadi-acnipaHT™ NOBUHHI MaTu 34aTHICTb:

— BWKOPUCTOBYBaTW 3HaHHA MO isyHUM npuHUMnam faii Ta nobygosu, napamMeTpam i
XapakTepuCcTkaM Cy4aCHUX €NeKTPOHHUX CUCTEM Y NPAKTUYHIA JiSNbHOCTI N0 po3pobLi Takmx cucTem;



— BMpOBagXyBaTh y po3po0bKN Ta TEXHOMOTIT BUPOBHMLITBA CyYaCHUX ENEKTPOHHNX CUCTEM HOBITHIX
TBEPAOTINbHUX, MMAA3MOBUX, OMTOENEKTPOHHUX, BaKyyMHUX Ta iHWWX npunagis Ha 6asi HoBUX
MaTepianis, BKNOYao4mM HaHoMartepianu.

OCHOBHi 3aBOaHHA HaBuYanbHOI AaucuunniHn. [licns 3acBOEHHA HaB4YanbHOI AUCUUMMIHU

3000yBavi MaloTb NPOAEMOHCTPYBATU Taki pe3yrnbTaTv HaBYaHHS:
3HAHHA:
— (hisnyHMX Npoueci., siKi NOKNaaeHi B OCHOBY pOB0TH €MNeKTPOHHMUX CUCTEM,;
— NpUHUMNY nobyaoswu, Aii Ta PyHKUIOHYBaHHA eNeKTPOHHUX CUCTEM;
— OCHOBHi napameTpu Ta XapaKTepUCTUKM eNeKTPOHHUX CUcTemM TUMOBOro Ta
creLianbHOro 3aCToCyBaHHS;
— MepcneKkTUBN PO3BUTKY €MNEKTPOHHMX CUCTEM MO BUAAM 3aCTOCYBaHHS

YMIHHA:
— BiflbHO OpIEHTYBATUCA B Cy4aCHUX MeTofax BUBopy CTPYKTYpPi Ta KOMMNOHEHTIB €NeKTPOHHNX
CUCTEM B 3aNeXHOCTI Bif iX 3aCTOCYBaHHS;
— BMKOHYBaTM pO3paxyHKiB Ta pO3pobOKM CydaCHUX EeNIeKTPOHHUX CUCTEM,
BMKOPUCTOBYS Cy4acCHi METOAN MPOEKTYBaHHS;
— 3acTocoByBaTW HabyTi 3HaHHA B NPAKTUYHIN QiNbHOCTI 32 haxom;
— CaMOCTIMHO NpauBaTh 3 HAaBYasbHOK Ta HAYKOBO-TEXHIYHOIO NiTepaTypolo.

2. NMpepeKBi3anTK Ta NOCTPEKBI3UTU AUCUMNNIHU (MicLe B CTPYKTYPHO-/IOTIYHIA CXeMi HaBYaHHSA 3a
BigNoOBiAHOIO OCBITHLOIO NPOrPamolo)

MpepekBi3nTn: [ducumnniHa  «®Di3nMyHi NpUHUMNM NOBYOOBU CYy4YaCHUX ENEKTPOHHMX CUCTEM»
I'PYHTYETBCA Ha 3HAHHSAX, OTPMMaHMX acripaHTaMu Npu BUBYEHHI TakUX AUCUMNAIH, SKIi nepeayoTb i1, K
«3aranbHa isnka», «Pisn4Hi OCHOBKU enekTpoHikny» «Teopia nonsay, «lpuknagHa onTuka», « ENEKTPOHHI
cuctemny, «EnekTpoHHo-npomeHeBi NpuUCTpOl Ta X TBepAOoTiNbHI aHanorm», «TexHika Ta npwunagu
HaJBMCOKMX YacToT», «CUCTeMU KOHTPOIo, peecTpauil Ta BigobpaxeHHsa iHdopmauii», «ENeKTpoHHi
CUCTEMM KOHTPOMIO SIKOCTI Ta pAiarHOCTUKM», “nasmoBa Ta iMMynbCHa €enekTpoHika® Ta AucumnniH
TEXHOOrYHOrO i EeKOSTONYHOro HaNpPsIMKIB.

MocTpekBi3nTn: Haykoea poboTa 3a TEMOI AOKTOPCLKOI AncepTaLii.

3. 3micT HaBYaNbHOI AUCLUUNAIHM

Po3nopin HaBYanbLHOro 4Yacy 3a BMAaMu 3aHATb | 3aBAaHb 3rigHO 3 pO6oUUM
HaBYanbHUM NNaHOM

N . Camocriiina po0ota
HaBuanbHuii yac Po3noain aya. ronun . .
= acmipanTiB
g IIpopodxa jekniliHoro
= MpakTnuni |JIadbopatop- | martepiany, minroroBka x
Y | Kpenntu | Akan. roa. | Bebor P . p1aiy,
o ped . ro croro | Jlekuii 3aHATTA Hi podoTH MKP, npakTHYHUM
3aHATTIM, K 3Ky

3 3 90 39 26 13 0 51

Mepenik po3ainiB i Tem Bciel gucumnniin

Po3pin 1. 3aranbHi NnUTaHHA NO6YAOBU Cy4YaCHUX €NeKTPOHHUX CUCTEM

Nekuia 1. 3aranbHuMn ornsg4 HaB4yanbHOI AUCUMNMIHM Ta METOAWMKM OMaHyBaHHSA HaBYarbHOro
MaTtepiany. BusHayeHHs enekTpoHHOT cucTemMn. TUMNOBI NPUKIAAN €NEKTPOHHMUX CUCTEM.

PekomeHpoBaHa nitepartypa: 1-5, a1.
Nekuia 2. Basosi i3nyHi NpUHUMIM NOBYA0BN Cy4aCHUX €NEKTPOHHUX CUCTEM.

PekomeHgoBaHa nitepatypa: 1,2, a2, a4, a7, p12-g17.



Nekuisa 3. Knacudikauis enekTpoHHMX CUCTEM 3a PiSHUMU O3HaKaMW.
PekomeHgoBaHa nitepatypa: 1,2, o2, n4,010-a17.

Po3ain 2. ®i3anyHi npyHLUUNKU NOOYAOBM CyHaCHUX TEXHOJOTNYHUX €NEeKTPOHHUX CUCTEM
Nekuia 4. MikpoeneKTpoHHi Ta HAHOMOTOHHI cuctemun. MetTamaTepianbHi CMCTEMMW.
PekomeHgoBaHa nitepaTtypa: 1,2, o3.

Nekuia 5. BakyyMHi TeXHOMOTYHI €NEeKTPOHHI CUCTEMM.
PekomeHgoBaHa nitepaTtypa: 1, a9-g11.

INekuin 6. ENeKTpOHHO-NPOMEHEBI CUCTEMN.
PekomeHgoBaHa nitepatypa: 1, g10-g11.

Nekuisa 7. loHHO-NNA3MOBI €NEKTPOHHI CUCTEMI AN €NEKTPOHHOT, ONTUYHOT i MalMHOBYAIBHOI
NPOMMCIIOBOCTI.
PekomeHgoBaHa nitepatypa: 1, g10-g11.
Po3pain 3. ®isMyHi NpuHLUMNN NO6yAOBU eNeKTPOHHUX CUCTEM ANst HEPYNHIBHOIO KOHTPOSIO |
AiarHoCTuKN ang 3abesneyeHHs SKOCTi MPOMUCOBOT NPOAYKLi

Nekuia 8. 3aranbHa xapakTepucTuka 3acobiB HEPYWHIBHOMO KOHTPOSIO. 3HAYEeHHs HEPYWHIBHOMO
KOHTPOSIO | AiarHOCTUKM Ans 3abe3neyeHHs AKOCTi NpoMMCnoBOl Npoaykuil. Knacudikauis Buais Ta
MeTOoiB HEPYWHIBHOrO KOHTPOIto. MopiBHAHHA Ta cniBCTaBNeHHS MeToAiB HEPYWHIBHOMO KOHTPOSO.
PekomeHgoBaHa nitepatypa: 1, o5, ab.
Nekuia 9. ®disnyHi ocHOBM pafdioXBMNBOBMX METOAIB HEpyWHiBHOrO koHTponto. OCHOBHI  0cobnuBoCTi
eneKkTpoMarHiTHMX MnpoueciB i B3aemofil pafioxBUNLOBOro BUMNPOMIHIOBaHHA 3 ob'ektamu koHTporio y  HBY-
Aiana3soHi. MNMutaHHa nobygosu HBY anapatypu ans po6oTtu 3 pisHnMu o6’ ekTamm.
PekomeHgoBaHa nitepatypa: 1, a2, o5, ab.
Nekuia 10. Cucrtema KoHTponto Ha 6asi HBY reHepaTtopy-imiTaTtopy COHAYHOrO CBiTNa Angd
BUNpoOyBaHHs 1oro Ail Ha noniMepHi maTepianu. KOHTponb XapakTepucTuK AienekTpudHux martepianis
nig gieto HBY BunpomiHioBaHHA | nnasmu HBY pospsay. IHavkaTopu i gatunkn HBY BUNpOMiHIOBaHHS.
[datunkn Ha 6asi aHTeH 3 KinbLeBuX pe3oHaTopiB. TecTyBaHHS BiAOMBHUX Ta eKpaHyr4nX BNacTUBOCTEN
00’eKTiB KOHTpoOrto. MatemaTuyHi MeToan MPOEKTYBaHHA OaTyMKIB Ta iHWWX MNPUCTPOIB ANA CUCTEM
KOHTPOTHO.
PekomeHgoBaHa nitepatypa: 1, 018-020.
Nekuia 11. ®i3nyHi npuHUMNKM NOBYOOBU €NEeKTPOHHUX CUCTEM EKOSMOrMYHOro KoHTpont. Cuctemn ans
doTOMETPIT ra30BMX | KOHOEHCOBaHUX CepenoBULL, Ta aTOMHO-CNEKTPanibHOro aHaniay.
PekomeHgoBaHa nitepatypa: 1, ao7.

Po3pin 4. MepexHi enekTpoHHi cuctemu (citkoBi EC)
Nekuia 12. MNpyvHUMnu i Tononoria Nodyao0BM MEPEXHNX eneKTPOoHHNX cuctem (ciTkosi EC)

PekomeHgoBaHa nitepatypa: 1, 012-a17.
Nekuia 13. Be3gpoToBi MepPEXHi eNeKTPOHHI TenekoMyTaLiHi cuctemu.

PekomeHgoBaHa nitepatypa: 1, 012-g17.

4. HaBuanbHi matepianu Ta pecypcm

BbasoBi gxxepena
1. OenbHoBeubkui C.B., Nlewmiwnn O. B. EnekTpoHHi cuctemu: Hasu. nocib. / C. B. . — K.: HTYY «KIll»,
2011.-288c.
2. 3ryposcbkuit M. 3., MNaHkpaToBa H. [1. OcHoBu cuctemHoro aHanisy. — K.: BugasHuya rpyna BHV,
2007. — 544 c.
3. NeTepreps KO. C., XKywnkos B. 4., TepeweHko T. O. IHTenekTyanbHi cnctemn sabesnevyeHHs
eHeprosbepexxeHHs1 XMTrnosux byamHkie. HaB4anbHui nocibHuk. — K.: Megia-NPEC, 2008. — 256 ¢
4. 3aHrep . OneKkTpoHHbIe cuctemsl. Teopusi n npumeHeHune. — M.: Mup, 1980. — 389 c.



5. l'ony6eHko A. J1., MeTtpos A. C., Kawypa A. J1. Teopus TexHudeckux cuctem. — K.: Apicten,
2005. — 240 c.
dopatkoBi gxxepena

n1. AHToHoB A. B. CuctemHbin aHanus. — M.: Bbicluas wk., 2004. — 454 c.
n2. Kasaputos 0. M. PagnoTtexHunyeckme cuctembl. — M.: Boicwl.wk., 1990. — 496 c.
A3. BonbnaH O.[., Kyabmnuyés A.. OTpuuaTtensHoe npenomMneHve BonH. BBegeHne B onanky u
TEXHOMOrMI0 ANeKTPOMarHUTHbIX MeTamaTtepuanos. — Knes: Asepc, 2012. —360 c.
n4. Oopdb P., buwon P. CoBpemeHHble cucTteMbl ynpasneHus. — M.: JlabopaTtopusa 6a30BbIX 3HAHWI. —
M.: Hayka, 2002. — 832 c.
05. PagiodisnyHi meToam giarHoCTnkM maTtepianis i cepegoBuLy, : nigpyyHuk / . C. Bopo6iios,
I". O. NoHomapboBa, C. P. Muxannos Ta iH. — Cymun: Cymcbkui fepxasHum yHisepcuteT, 2014. — 222 c.
A6. MNMpnbopbl ANA HepaspyLLarLero KOHTponsa Matepuanos u nsgenuin. CnpasoyHuk: B 2-x kH. / o
pea. B.B. KntoeBa. — 2-e nsg., nepepab. n gon. — M.: MawwnHocTtpoeHue, 1986.
O7. ONTMKO-3NEKTPOHHbIE CUCTEMbI IKOSTOrMYECKOr0 MOHUTOPUHIa NPUPOSHON cpeabl: YyebHoe nocobue
ans sysos / B.W. KosuHues, B.M. Opnos, M.J1. benos n gap. MNog pea. B.H. PoxgecteuHa. — M.: 3a-Bo
MITY um. H.3. Baymana, 2002. — 528 c.
a8. Mautopa W. B., KopHenuyk B. W., Joe6biw J1. B. HagexxHocTb anekTpoHHbIX cuctem. — K.: CaiT, 1997.
- 128 c.
09. BakyymHaa TexHuka: CnpasoyHuk / Y.C. ®ponos, B.E. MuHanyes, A.T. AnekcaHgposa n gp. — M.:
MaiumHocTpoeHue, 1985. — 360 c.
010. ABToMaTm3aums TexHonorn4yeckoro obopynosaHnsa mukpoanektpoHuku / MNog pen A.A. CasoHosa. —
M.: Bbicwas wk., 1991. — 334 c.
a11. MukponpoueccopHoe ynpasneHne TexXHonormiyeckum o6opynoBaHneM MUKPOINEKTPOHUKK / Mo
pea. A.A. CasoHoBa. — M.: pagmo u cBasisb, 1988. — 264 c.
A12. XankuH C. HepoHHble ceTu. MNonHbin kypc. U3a. 2-e. — M.: Bunbsamc, 2006. — 1104 c.
013. Tomacum Y. OnekTpoHHble cuctembl cBsasu. — M.: TexHocepa, 2007. — 1360 c.
n14.Bonkos J1. H., Hemuposckuin M. C., LUnHakos 0. C. Cuctembl undpoBon paguoceaan: 6asosble
MeToabl U xapaktepucTuku. — M.: ko-TpeHas. 2005. — 392 c.
a15. Ctonnuure B. becnpoBogHble nuHum cBasu u cetn. — M.: Bunbsmc, 2003. — 640 c.
016 Mnatos B. . n gp. Cuctembl MobunbHomn cessun. — M.: Mopsavas nuHus-Tenekom, 2003. — 272 c.

a17. NMonos B. . OcHoBbl coToBoM cBA3M cTaHgapTa GSM. — M.: 3ko-TpeHas, 2005. — 296 c.

A18. NepesepTtanno, B. B. Pe3oHaHCHI HagBMCOKOYACTOTHI CUCTEMU Y AOMPOBIMHOMY enekTpUYHOMY
pexumi : auc. ... a-pa dinocodii : 171 - enektpoHika / MNepesepTtanno Bonoanmmnp Bonognmmuposuy,
Hayk. kep. Kysbmuyes, Axatonin IsaHoBu4. —  KuiB, 2020. - 152 c¢. Pecypc:
https://ela.kpi.ua/handle/123456789/38394. OucepTauii (BinbHWI  poctyn); [Owuceptauii (EMNC):
Perevertailo_dys.pdf.

A19. Magnetron Sputtering System for Deposition of Multinanolayered Coatings With Reactive Gas
Activation in Microwave Discharge / A. |. Kuzmichev, V. |. Ivashchenko, V. V. Perevertailo, P. L.
Skrynskyi. — IEEE Transactions on Plasma Science (USA). 2016. Vol. 44, No 12, pp. 3028-3031.

A20. Kysbmnués A.W., MNMepeseptanno B.B., Mymnaase A.B. CBY rasopaspsiaHbin CBETUNBHUK Ha napax
cepsbl // — AnekTpoHuka u cBasb (Kues). — 2015. — T. 20. — Ne 5(88). — C. 15-20.

Simulation of microwave plasma generator of waveguide-resonator type / Perevertailo V., Kuzmichev A.
— Proc. XllII Int. Conf. “Electronics and Applied Physics” (Taras Shevchenko NU of Kyev , 24-27 Oct.,
2017, Kyiv, Ukraine. Pp. 178-179.

Basosi pxepena € goctynHumm Yyepes Google ClassRoom, a Takox B IHTEpPHETI.

HopaTtkoBa nitepatypa € B 6ibnioteui Kl Ta metoguuHomy kabiHeTi (nab. 107-12) Ha kadeqpi ENC, a
TakoX y Joctyni B IHTepHeTi.



HaB4yanbHUA KOHTEHT

5. MeTtoauKa onaHyBaHHA HaBYaAbHOI AUCUMNAIHU (OCBITHBOrO KOMNOHEHTA)

HaeuyanbHa iHpopmauis HagaeTbCs BMKNAgayYeM Ha aygio OH-NarH 3aHATTSX Y BUMMS4I npe3eHTauin nekuyinHoro
MaTepiany, a TakoX Ha npakTu4HuX 3aHaTtTax ([13) y Burnagi npeseHTauin, BUKOHaAHWX acnipaHTamu, a Takox 3a
paxyHOK TX camocTiHOI poboTu. [Ana onaHyBaHHs HaBYanbHOI AUCLMNNIHM Y BiANOBIAHOCTI 3 KanenaapHUM
naaHoM Nekuin acnipaHTy onpaubOoBYOTL HAgaHUN MaTepian nicnsa Nekuin i3 cknagaHHAM aHOTOBAHOIro KOHCMNEKTY;
Ons uboro Buknagad Buknagae y Class Room martepian cBoix npeseHTauin. TemaTuka nekuin i pekomeHgoBaHa
niTepatypa HaBefeHi B po3aini 3. Buknagay KOHTPOMIOE SKICTb KOHCNEKTIB 3 HapaxyBaHHAM 6anis (auB. po3ain 8).

llpakmu4Hi 3aHAMMSs BUKOHYIOTBLCS B OH-NarH pexumi Ha nnatdopmi ZOOM 3rigHo po3sknagy
3aHATb. Ha 3aHATTAX acnipaHTu BUCTYNalTh 3 Npe3eHTauisMun Ha iHOuBIigyanbHYy TeMy, Ska Bignosigae
TemaTuui daHoi gucumnniiv i y3rogkeHa 3 BuknagadeM. BukopuctoByeTbcsi 6asoBa i gopartkosa
niTepatypa 3 HaBegeHoro cnucky Ta pecypcu IHTepHety. Y [JoOamky 1 HaeedeHi npuknadu mem
npeseHmauil Ha 2020/21 Haeu. piK.

6. CamocriiiHa poboTa acnipaHTa

PekomeHaauii, nopagn Ta opieHTauii Woao opraHisauii caMocTiHOT poboTK acnipaHTiB 3 HaBYanbHOT
ONCUMNNIHA  HaJalTbCA B MPOLECi 4YMTaHHS nNekuil Ta Ha MpakTUYHUX 3aHATTSX.  3okpema
pEeKOMEHAYETLCHA HacTynHe.

B npouecn camocCTiiHOT pobOTKM 3 MeKUilHiM MaTepianom acnipaHTu CcKnagarTb KpaTHUR
aHOTOBaHWM KOHCMNEKT (TOOTO po3WwMpeHy aHoTaLuilo MmaTepiany nekuii) 3 uinmw 3akpinneHHa Ta
3arnnbneHHs 3HaHb 3 HaBYamnbHOT ANCUUMMIHN.

CamocTintHa poboTa oXonstoe yCi po3ninu Kypcy, ane sikyCb YaCTUHY KypcCy acnipaHT BMBYae OinbLu
3arnnbneHo i cknagae No Hin NpeseHTauito i BUCTynae 3 AOKMaAOM Ha MPaKTUYHUX 3aHATTAX. Tema
npeseHTauii Bignosigae HanpsAMKy gucepTauinHoi poboTn acnipaHTa. [lpyM BMKOHAHHI CaMOCTIMHOI
poboTM 3aCTOCOBYETLCA NiTepaTypa, sika NOBIAOMNAETLCA acnipaHTaM Ha noyaTky Kypcy. Kpim Toro,
acnipaHT\ caMOCTINHO 34iMCHI0TL BibniorpacdivyHmin 4obip cneujianbHOT HAYKOBO-TEXHIYHOT i 4OBIOKOBOI
niTepatypu B GibnioTekax, y Komm’ioTepHUx 6asax AaHux i vepes iHpopmauinHi mMepexi IHTepHerTy.
BukopucToBylOTLCS YCi AOCTYMNHI cnocobun ogepxaHHsa iHopmauinHnx maTepianis. ['0noBHI po3ainu
aHOTOBAHOIO KOHCMEKTY NEKLIMHOrO MaTtepiany: BBEOEHHSA B NpobremMy, rofioBHUIA 3MICT, WO pPO3KpuBae
TEMY, PO3PaxyHKWU, PUCYHKM Ta HEOOXidHi KpeCrieHHs, BMCHOBKM i CMMCOK BMKOPWUCTaHOI fiTepaTtypu.
AHOTOBaHWUA KOHCMNEKT BUMKOHYETLCA Yy BUMMsAi NMCbMOBOI poboTu. OTOBI po3lMpeHi aHoTaLii nekuin
HagcunatoTbes Buknagady y ClassRoom.

Y HNopatky 1 HaBedeHi NnpuknaaM TeM npeseHTauin ana npakTUYHMX 3aHAaTb. [0ToBI NpeseHTauil
nicna goknagy Takox BuknagytoTbes y ClassRoom. Y poboTi Hag 3arnnbneHoo TeMoto (Npes3eHTaLieto)
AAeTbCA 0OIPYHTYBaHHA NOCTAHOBKWN Npobnemun, BU3HAYEHHSA WNAXIB Ti BUPILLEHHA, aHani3, NopiBHAHHS
M ouiHKa BapiaHTiB BUpIiWeHHs. TakoX OaeTbCA MNpuKrag KOHCTPYKTOPCBLKOI i CUCTEMHOT peanisauii
npunagis Ta NPUCTPOIB NNa3MOBOI Ta iMMYNbCHOI eNEKTPOHIKN.

CamocTiiHa poboTa acnipaHTiB TakoX BKIOYAae YaCc Ha MOBTOPEHHA MaTepiany nepej
KOHTPOSbHMMK poboTamu.

3aranbHuWii Yac Ha caMocCTiHy poboTy BkasaHuMrM B po3gini 3 “3MmiCT HaByarnbHOI AuCUMMAIHK
AaHoro Cunabyca.

MoniTMKa Ta KOHTPOb

7. NoniTMKa HaBYaNbHOI AUCLUNANIHU (OCBITHDOrO KOMMNOHEHTA)

Ha nepwwi nekuii Buknagay iHpopmye acnipaHTiB 0 NOpsAKY i BUMorax 4o poboTu 3 HaBYarbHOI
ancumnniim (BigBiayBaHHS 3aHATb, 9K MEKUii, Tak i npaktuyHux 3aHatb (y 2020/21 HaBu. poui — OH-
namnH), npo BukopuctaHHa nnatgopmm G-Suit, Class-Room, BMKOHaHHA aHOTOBAHWX KOHCMEKTIB,
npesenTauin gnga M3, TepmiHy 3gadi y4boBuX 3aBAaHb, NpaBuna NOBELIHKWM HA 3aHATTAX, aKTUBHOCTI,
BMKOPUCTaHHS 3acobiB 3B’A3Ky 3 BUKMagayem Ta iH.).



Mpopobka nekuiHOro Martepiany CynpOBOMKYETLCSA  CKNAAaHHAM  CTUCIOMO  KOHCMEKTY
(po3wmpeHoi aHoTauii MmaTepiany), HasiBHICTb | SKICTb $SKOrO BpPaxoBYETbCA Yy penTuHry. [pu
AeMOHCTpaUii npeseHTauji, nepeabadaeTbca aguCkycis i 6eciga 3i acnipaHTom 3a TemMoto poboTw.

Tako) eUKOHYHOMbLCS1 8UMO_2U':
- NONITUKM OO0 BUKOHAHHA MOPSOKY OpraHisauii HaB4yarnbHOro npouecy, y ToMy u4ucni gea-

NaviHiB Ta HAasiBHOrO NOpPSAKY nepecknagaHb;

- NONITUKM LWOAO akageMiyHoT JOBpoYeCcHOCT;

- iHWi opraHisauiHi BMMOrK, WO He cyrnepevaTb 3aKOHOAABCTBY YKpaiHW Ta HOPMaTUBHUM
AOKYMeHTaM YHisepcuTeTy.

8. Buaun KOHTPO/IIO Ta PeHTUHIroBa CMCTEMA OLIHIOBAHHA pe3yabTaTiB HaByaHHA (PCO)

MOTOYHUN KOHTPONb: KOHTPOINb MPUCYTHOCTI Ha NEeKUisiX, ONMTyBaHHA 3a TEMOK 3aHATTS,
KOHTPOJIb KOHCNEKTIB nekuiHoro matepiany, MKP i npeseHTauin.

KaneHpaapHUin KOHTpONb: NPOBaguUTbLCA ABiYi Ha CeMecCTp SK PyOGDKHWUIA MOHITOPUHK
(aTecTauil) noTo4YHOro cTaHy BUKOHaHHS BuMmor Cunabycy:

- nepwa artecrtauis OTPMMYETbCS 3 pes3ynbTaTiB OnNpauloBaHHA MNepLloi YaCTUHU NEKUINHOMo
mMartepiany, TobHO Npu HaABHOCTI BiONOBIQHMX A@HOTOBAHMX KOHCMEKTIB NEKLi i YCNILHOro BMKOHAHHS
3aBgaHb MKP 3 onpauoBaHHOro martepiany;

- Jdpyra arecTauis OTPUMYETbCA 3 pe3ynbTaTtiB OonpaltoBaHHA ApYrol 4acTUHU  NEeKLinHOro
mMartepiany, TObHO NpW HasIBHOCTI BiANOBIOHMX A@HOTOBAHMX KOHCMEKTIB NEKUi, YCNILHOro BUKOHAHHS
3aBgaHb gpyroi MKP 3 onpauoBaHHOro matepiany i 3pobneHoi npeseHTaLii Ha 3agaHy Temy.

CemMecTpOBUN KOHTPOISb: 3arlikK.

Ymoeu donycky 00 cemecmpoeo20 KOHMPOAK: MiHIManbHO MO3WTMBHA OUiHKa (He MeHwwe 60
6aniB) 3a BUKOHaHHA 3aBAaHb 3 pobOTM 3 NEeKUinHUM MaTepianom, KOHTPOMbHUX POBIT i 3apaxyBaHHSA
npeseHTauii Ha NPaKTUYHUX 3aHATTSIX.

PenTunHr 3 onpautoBaHHs nekuinHoro matepiany (30 6anis)

AcnipaHT Befe pyKkonucHi aHoToBaHi koHcrektn nekuin (KI), ski npeg’siBnfe Buknagady Aans
ouiHtoBaHHA: 1-a yactuHa KJ1 po 1-m aTectauii, 2-a yactuHa KJ1 po 2-n atectauii; 10610 KIJl
KOHTPOSIIOETBCS Meped aTecTauisiMi, a OLJHYETbCA B Uinomy nepen 3anikom. [Mig 4ac mMogynbHOI i
3anikoBOT KOHTPOMbHUX POBIT KOHCNEKTN NOBUHHI ByTN y ClassRoom.

B BunagKy BigCyTHOCTI KOHCNEKTIB NeKUi acnipaHT He JONYCKAETLCA OO0 MOOYMbHUX KOHTPOMbHUX POBIT
Ta 3aniky.

Akictb koHcnekTiB nekuin (KI) ouiHeTbCa 3a Takumm Kputepismm (MakcumanbHum 6an — 30):

- NOBHOTAa BUKNady martepiany nekuii,

- SKICTb TEKCTY Ta PUCYHKIB,

- OOMOBHEHHSI HOTaTKamu NPy CaMOCTIMHOMY ONpaLtoBaHHIO NEKUINHOro matepiany.

3a KOXXHUI TMXKAEHb 3ani3HEHHS 3 NO4aHHAM KOHCMEKTY BiJ BCTAHOBIEHOIO TEPMIiHY OLjiHKA 3HWXKYETbCS
Ha oauH Oan.

PenTuHr 3 npeseHTauii Ha NpakTM4HMX 3aHATTAX (30 GaniB.)

B npeseHTauisx 3 martepianom, SKMW BMHECEHO Ha CaMOCTiMHe onpautBaHHs (aus. Hopatok 1),
NOBUHHO BigoGpaxaTnucsa HacTynHe:

- npuvHUmun poboTu;

- 6as0Bi p1UCYHKU (ecki3n);

- Onuc npoLecis,;

- napameTpu;

- BUKOPWUCTAHHSA B TEXHOOrii BUPOBHMLITBA €NEeKTPOHHUX Npunais Ta NpucTpoiB.
AKicTb Npe3eHTaUil OLIHIOETLCA 3@ TAKUMU KPUTEPISIMU:

- “BigMiHHO”, TBOpUMI NigXid 4o po3kpuTTa Temu — 30 6anis.,

- “nyxe oobpe”, rmMunboke po3KpUTTS TeMU, BigobpaxeHa BrnacHa nosuuia — 20-29 6anis.,
- pobpe”, po3kpuTTa TeMHU, BigobpaxeHa BnacHa nosuuis — 10-19 Ganis,

- “3a00BiNbHO”, OBI'pYHTOBAHE PO3KPUTTA TEMWU 3 MEBHUMN HeJonikamu — 6-9 6ani.,



- “pocTaTHbO”, TEMY PO3KPUTO HEMOBHICTIO — 4 Bani.,
- “He3afoBiNbHO”, TEMY HE PO3KPUTO, Npe3eHTauis He 3apaxoBaHa — 0 Ganis.

MoaynbHa Ta 3anikoBa KOHTPONbHi po6oTH

[Bi yacTMHU MoaynbHOT KOHTPoNbLHOI poboTn (MKP) matoTb uinmto nepesipky 3HaHb acnipaHta. MKP —
Le NMCbMOBA BiAMNOBIAb Ha 3aNMTaHHA 3a TEMATUKOK Kypcy (TeMaTuka y 3aranbHOMY BUIMSAI HaBedeHa
B po3aini 3 gaHoro Cunabyca). Npn BukoHaHHi MKP gBoma YactuHamu (no 45 xB.) galoTbCca Bignosigi Ha
3 3annTaHHsA B KOXXHOT YaCTUHI.

PentuHr acnipanTta 3 MKP (20 + 20 = 40 6aniB) OLiHIOETLCA 32 TaKUMU KPUTEPIAMWN ONA KOXHOI YaCTUHU
MKP:

- “BigMiHHO”, noBHa BignoBigb (He MmeHwe 95 % noTpibHoT iHdopmauii) Temu — 20 Ganis,

- “oyxe gobpe”, gocTaTHLO NoBHA BiAMNoBiAb (He MeHLwwe 75% noTpibHoi iHdopmalii), abo nosHa BignoBiab 3
He3HaYHUMK HETOYHOCTAMU — 16-19 Banis,

- “pobpe”, nobpa eBignosigp (He MmeHLwwe 75% noTpibHoI iHopmaLi), abo noBHa BiANOBIAbL 3 HETOYHOCTSMN
— 9-15 6anis,

- “3apoBinbHO”, HenoBHa Bignosiab (He MeHwe 60% noTpibHoI iHopMaLii) Ta He3HayHi noMunkn — 4-8
Oanis,

- “poctaTHbO”, TEMY PO3KPUTO HEMOBHICTIO — 3 Bani.,

- “He3apoBinbHO”, He3aaoBiNbHa Bignosiab — 0 Ganis.

AcnipaHTn, AKi HanNpUKiHLi cemMecTpy MaloTb PENTUHT MeHLle 60 6aniB, a TakoX Ti, XTO Xo4e MiaBULLNTU
OLHKY, BUKOHYIOTb 3anikoBYy KOHTpONbHY poboTy. NMpn ubomy oo 6aniB, siki Mae acnipaHT, 4o4alTbCs
©anu 3a 3anikoBy KOHTPONbHY POOOTY i LS PENTUHIOBA OLiHKA € OCTATOYHOK. 3aBAaHHS KOHTPOSbHOI
po6oTn cKNnagaeTbCa 3 MMTaHb Pi3HUX PO3A4iniB HaBYanbHOI Nporpamun 3 nepeniky, Npn penTuHry MeHLue
60 Ganie 3aBOaHHA cKnagaeTbcA 3 6 NUTaHb; Npu penTuHry Ginbw 60 6anie — 3 3 nuTaHb. [JogaTkoBe
NUTaHHA OTPMMYIOTb acnipaHTu, ki He Bpanu ydacti y HanucaHHi MKP. HesapgosinbHa Bignosigb 3
004aTKOBOMO NMUTAHHS 3HWKYE 3ararnbHy OLHKY.

3AJIK

AcnipaHTu, siki Habpanu NPoTAroM cemecTpy NOTPIBHY KiNbKiCTb BaniB ANsA NO3NTUBHOT OLUiHKK (60 Gani. i
Ginblue), MatoTb Taki MOXMMBOCTI:

e He cknagatu 3anik a oTpumaTtu OUIHKY 3 AucuunniHnm “aBTomaTom” BignosigHO A0 HabpaHoro
PENTUHTY;

e CcKMnagaTu 3anik 3 MeTOo NiABULLIEHHS OLiHKN;

e Yy pasi OTpMMaHHA Ha 3aniky OLiHKW, HWKYOI Big PEWTMHIOBOI, 3a acnipaHToM 30epiraeTbCs OLiHKa,
oTpumaHa “aBToMatom”.

AcnipaHTu, penTUHr KX BiAMNOBIAAE OLiHLi “He3aaoBinbHO”, 3060B’A3aHi cknagaTu 3anik.

AcnipaHTn, SIKi 32 CEMecTpoBUM PENTUHIOM He LOonyLieHi A0 3aniky 3 uiei ancumnniHn, 3060B’d3aHi
NiABMLLMTM MOro OO NoYaTKy 3anikoBoi cecii 4o piBHA He meHwe 40. Y pasi HEBMKOHAHHA L€l yMOBHM
BOHM MaTUMYTb akageMiyHy 3ab0oproBaHicThb.

3anik — NMCbMOBUI Y BUMMSAI 3aikoBii KOHTPONbHIKM poboTK. 3anikoBe 3aBOaHHA CKnagaeTbcs 3 6
NUTaHb Npu penTuHry MeHLle 60 6anis; Npu pentuHry Ginbw 60 6anie — 3 3 nuTaHb. [logaTkoBe NUTAHHSA
OTPMMYIOTb acnipaHTh, dki He Opanu yyacTti y HanmcaHHi MKP. 3aBgaHHs KOHTPONbHOI poboTK
CKIafaeTbCs 3 MUTaHb Pi3HUX PO3AiniB HaBYanbHOI NporpaMu 3 nepeniky Tem, Wwo HagaHun B Cunabyci.
Ko)kHe 3anuTaHHs Mae BNacHU PENTUHT CKNaaHOCTI.

MakcumanbHa oLiHKa 3a 3anikoBy KOHTPOSibHY poboTy — 20 6ani..

OujHka, y pasi cknagaHHs 3aniky, BA3HAa4YaeTbCs 32 CyMOK CEMECTPOBMX Ta 3anikoBux 6anis BignoBigHO
[o Tabnuui:

Tabnnua BignoBiaAHOCTI PEMTUHIOBMX BaniB OLLIHKaM 33 YHIBEPCUTETCHKOIO LLIKA0k0

Kinbkicmb 6arie OuiHKa
100-95 BiamiHHO
94-85 Hyxe nobpe




84-75 [obpe
74-65 3a00BinbHO
64-60 [locTaTHbO
MeHwwe 60 He3agosinbHO
He BuKOHaHi ymMOBUM Jomnycky He ponyweHo

9. [OopaTKoBa iHpopmauifa 3 gucumniiHu (0OCBiTHLOro KOMMNOHEHTA)

Hopatok 1
Temu camocTiHMX pOGIT | Npe3eHTauin Ha 2020/21 HaBu. piK

1. TunoBi rigpoakyCcTUyHi cuctemu

2. AnapaTtHa cucTema Ans OUiHIOBaHHS SKOCTi 3ByYaHHSI NPUMILLEHHS

3. EnekTpoeHuedanorpadiyHa cuctema Ansa JocnimkeHHs 6ioenekTpuyHOT akTMBHOCTI FONIOBHOIMO
MO3Ky NIOAWHN Nig, Oi€t0 HN3bKOYACTOTHOro My3MYHOro doparmMeHTa

4. Cuctema LymoneneHryBaHHs Manux nosiTpsiHUX 06’ekTiB

5, Cuctema onsa nepeTBOPEHHA aKyCTUYHOIO LWYMY Ha eNEKTPUYHY eHeprito 3 BUKOPUCTaHHAM
M’€30KEPaMiYHNX eNEMEHTIB

6. YOoockoHaneHHsa MeToiB nepegaBaHHs BiOEOKOHTEHTY 3acobamu eneKkTPOHHMX
MynbTUMEAINHUX CUCTEM

7. ChepuyHa BuUNpoMiHoBaribHa rigpoakyCTMyHa aHTeHHa cuctema.

8. Cnctema enekTpoXUBNEHHS 3 BUKOPUCTAHHAM COHAYHUX naHenen. AHani3 BnavBy TOMNOMOrii Ta
CUCTEMW KepyBaHHs iHBepTOpa Ha rapMOHINHWIA CKnaz BUXIAHOI Hanpyru

9. Cuctema aonsa 3aMeHLLEeHHs TennoBuX BTpAT B MiHIT enekTponepeaaui.

JdopaTtok 2
MNMepenik KOHTPONBLHUX 3anNUTaHb AJIA CEMeCTPOBOro KOHTPOIO

1. BusHaueHHs EC, nigcnctemu, Hagcmuctemu. Bnactmsicte eMepaXMeHTHOCTI.

2. BigmiTHi npmHumnun EC.

3. NocnigoeHe Ta napanenbHe 3’egHaHHA NiHIMHUX nigcuctem B EC.

4. 3BOPOTHMI 3B’A30K B NiHiMHMX EC. ®opmyna Me3oHa Ans nepegasarnbHOT XapakTePUCTUKN.

5. 3’egHaHHA nigcucTemM y nokanbHy Mepey: NnaHulroea, LWMHHA, 3ipkoBa, KinbLeBa, 3ipkoBa-
LWMHHA, 3ipKoBa-KifbLeBa, CKnagHi TOMOMorii, iepapxidHi Kinbus Ta 3ipkn, KOMGiIHOBaHa iepapxidyHa
Tonornoris.

6. 3’egHaHHA nigcuctem y rnobanbHy Mepexy: ogHOpaHroBa TOMOMOrid, KinbLeBa, 3ipkoBa,
NoBHa CciTka, YaCTKoBa CiTKa, ABOpiBHeBa Ta ribpuaHa Tononoris.

7. lNepeTBOpPEHHA CTPYKTYP B NiHiNHNX EC.

8. 3aranbHi xapakTepucTMkX NOCNIAOBHOMO Ta napanesibHOro 3’e4HaHHs HeniHinHMx naHok B EC.

9. ®opmyBaHHA curHanis B NPsIMiii Ta 3BOPOTHIM PO3ropTyBaribHUX CUCTEMAX.

10. MapanenbHa o60pobGka iHdOpMaLii: KOHBeepHa, QYHKUiOHaNbHA, MaTpuyHa, BEKTOPHA,
MySbTUApPOLLECOPHA.

11. MeTtogu posgineHHa curHanis B EC: 4acToTHMIA, 4acoBui, 4aCTOTHO-4aCOBWUW, KOLOBWM,
NPOCTOPOBUN, NOSNAPUIALLINHNIA.

12. l'eTepoanHHNIA MeToq, NepeHeCceHHs CnekTpa 4YacToT.

13. Cxemu cha3oBoro aBtoniactpoloBaHHs Yactotu B EC.



14.

O6’egHaHHa npuHUMMIB iepapxii, KoopauHauii, arperadii, KomMnoawuuii, gekomnosuuii Ta

yHicpikauii npu cteopeHHi EC.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

MpuHuun nobygosu HaHo EC.

BukopucTaHHS LITYYHOrO iHTENEKTY NP1 NPOeKTyBaHHI Ta cTBOpeHHi EC.
LLUTy4Hi HenpoHHi mepexi B EC.

Knacudikauisa EC 3a pisHMMK 03HaKamu.

MpoekTyBaHHA EC, pisHoBnan npoektysaHHA, CATP.

3abesneveHHs CAIP EC.

PiBHi npoekTyBaHHs EC: MikpopiBeHb, MakpopiBeHb, CUCTEMHUI PiBEHb.
HuaxigHe Ta BucxigHe npoektyBaHHA EC.

Twunosi NPOeKTHI npoueaypu.

[Hdbopmauis Ta popmu it nogaHHs.

EHTponis, sk Mipa iHpopMaTUBHOCTI A)xepena curHany.

BnacTtuBocTi eHTponii.

YMOBHa eHTponisa Ta eHepriad 06’e4HaHHA CTaTUCTUYHO 3areXxXHUX Ta HesanexHuUX aHcambnis.
AndpepeHuianbHa eHTponis.

EHTponia Ta kinbkicTb iHdopmadii B EC i3 3BOPOTHUM 3B’A3KOM.
BusHayeHHs xapakTepucTuk Ta napametpis EC.

TouHicTb, Noxnbka, eHTponinHa Noxmobka.

YyTnueicTb, po3ginibHa 3gaTHICTb, AMHaMiuHMi gianasoH EC.
AnHamivHi xapaktepuctnkm EC Ta 38’a30K MK HAMUA.

[MpocTopoBi AMHAMIYHI XapaKTEPUCTUKN.

O6’em curHany, o6’eM kaHany Ta X y3rogkeHHs.

lMponyckHa 3gaTHICTb KaHany 3B’A3Ky.

BunaHauyeHHsa BnactmBocTten HaginHocTi EC.

®yHKUiT Ta NapaMeTpu HaJiINHOCTI efleMeHTIB Ta CUCTEM.

EkcnepumeHTanbHe BM3HAYeHHSA XapakTepucTuk Ta napameTpiB HagivHocTi EC. Tunosa

rictorpama BigMOB KOMIMOHEHTIB.

40.
41.
42.

PisHoBmaun nepewkog B EC.
XapakTepuCcTnkM Ta napaMeTpu BUNagKoBUX CUrHanIB.

BracTuBicTb €proaMyHoCTi, BU3HAYEHHS Ta BUMIPBAlOHHSI XapakTepuCTUK Ta napameTpis

BUMAOKOBMX CUrHaniB 3a OAHIE0 peanisauieto.

43.
44.
45.
46.

CrekKTpiB.

47.
48.

EHepreTnyHMi cnekTp BUNagKoBMX CUrHanie.
DyHKUIA KopenAauii BUNagkoBux, NEPIOANYHUX Ta OANUHUYHUX iIMAYIIbCHUX CUrHanIB.
3B’A30K eHepreTMYHOro cnekTpa 3 yHkuieto kopensuii. opmynu BiHepa-XiHunHa.

®yHKUiT Kopensauil ANS LWUPOKOCMY>XHUX Ta BY3bKOCMYXHUX PIBHOMIPHUX €HepreTUYHUX

LLInpoKOCMYXHUI rayCiBCbKUA eHepreTUYHUA CNEeKTP Ta MOoro yHKUIs kopensuii.

EkcnoHeHujanbHa doyHKUiS Kopenauii Ta 1T eHepreTM4H1UIm cnekTp.



49. 3akoHn posnoainy MMOBIPHOCTEN BUMAAKOBUX CUTHANIB.

50. Tennosi Wymu Ta iX XapakTepUCTUKW.

51. [po6oBi lWymn B eneKTpoHHNX npunagax.

52. NeHepauinHo-pekomMBiHaUinHI WyMn B TBEPAOTINBHUX Npunagax.

53. ®nikepHi wymun Ta wymu tuny 1/4.

54. KoegiuieHT wWwymy Ta WOro 3B'A30K 3 nNapameTpamy LWYyMiB B OAHOKAcKagHux Ta
BaraTokackagHuX nigcunioBayax.

55. Cuctema macoBoro o6cnyroByBaHHs. PyHKUiIOHYBaHHSA, napameTpu iHhopMaLiiHUX MOTOKIB.

56. OucumnniHa obcnyroByBaHHs Ta 1l IMOBIPHICHI XapaKkTepUCTUKN.

57. EnektpoHHa TernekomyHikauiiHa cuctema. BusHayeHHs Ta dyHKUiOHaNbHe npu3HayeHHs i
Gnokis.

58. Peanisauisa ckanapHux MeTogiB yLinbHEHHs CUrHanie.

59. BysbkocMyxHa mMoaynsauis OBOPIBHEBMMW Ta TPUPIBHEBUMMU iMMYyNbCHUMK curHanamu. M-apHa
BY3bKOCMYXXHa Moaynsuis.

60. Cmyrosa mogynsuis Ta ii Tunn. Cmyro-eekTnBHi MeToAM MOgynALil.

61. PoswwupeHHs cnekTpa curHany MeToAoM npsIMOl  MOCNIAOBHOCTI i cTpubkonogibHoro
nepecTpoOBaHHSA YacToOTMH.

62. TleHepauia ncesgoBunagkoBux  nocnigosHocten.  Kputepii  BunagkosocTti  MMBIT:
36anaHcoBaHICTb, LUMKMIYHICTb, KOPEeNnsLis.

63. Ha npuknagax amnnitygHoi i 6idha3Hoi cMyroBoi MOAyNAUil MOSCHUTU PO3LUMPEHHS CnekTpa
curHany Ha nepepgasarnbHin ctopoHi ETKC i BigHOBNEHHS cnekTpa curHany Ha npuiMarnbHi CTOPOHI.

64. BNOKM MHOXWHHOMO JOCTYNY nepegaeava ans pisHUX MeToaiB YLUiNTbHEHHS cuUrHanis.

65. lNMepepasay ETKC i pi3Hi niHil 38’A3Ky.

66.MMepepaBanbHi i NpUMManbHi aHTeHU, IX XapakTepUCTUKM Ta NapaMmeTpu.

67. LUymu i 3MEHLIEHHS NOTYXXHOCTI CUrHany B kaHani 3B’A3Ky.

68. OcobnumBocCTi LWMPOKOCMYXHUX EC.

69. CxeMn CUHXPOHI3aUil po3LmMploBanbHNX PYHKLUIT B npuimanbHii yacturi ETKC.

70. BysbkocMyxHi AeMoaynaTopu.

71. KorepeHTHe Ta HekorepeHTHe BUSIBNEHHS CUrHanis..

72. KopensauinHi npuimadi cmyroeoi ¢pa3oBoi Ta YaCTOTHOT MogynsLii.

73. KBagpaTtypHi npurimMadi 4ns HeKorepeHTHOro BUABMEHHS CcuUrHanis.

74. CuHxpoHisauis B ETKC.

75. Cxemn kagpoBoi Ta ha30BOT CUHXPOHi3aUjl.

Po6ou4y nporpamy HaBuYanbHol gucuunniim (Cunabyc):
CknapgeHo A.T.H., npod. KysabMnyesom AHaToniem IBaHoBMYEM
YxBaneHo kaceapoto enekTpoHHUX NpucTpoiB Ta cuctem (npotokon Ne 11 Big 24.06.2020 p.)

MoroaxxeHo MeTogu4yHo KoMmicieto hakynbTeTy (npotokon Ne 06/20 Big 24.06.2020 )
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