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1. OMMUAC HABYAJBHOI JUCHMUIIITHA

HailiMmeHyBaHHS IOKa3HUKIB

I'aay3b 3HaHB, HAPSIM MiATOTOBKH,
ocBiTHbO-KBaJidikaniiinuii piBens

XapakTepucTHKa HABYAJILHOL

JUCHUILTIHA

JAeHHa / 3a04Ha
¢opma HaByaHHA

KinpkicTh KpeauTiB —

lNanyss — 17 «EnexTpoHika,
aBTOMATH3allis Ta €JICKTPOHHI

000B’s13KOBa

KOMYHIKaI»
5 Pik miaroroBku:
. CremaipHICTD — 3
3arajgbHa KUIBKICTh ) C
172 «EnexTpoHH1 KOMYHIKaLIi Cemecrtp
roauH — 150 ) .
Ta pagioTeXHIKa» 5
Jlexmii
40 ron. 10 ropx.
IIpakTnuHi, ceMiHapcbKi
26 rof. 10 ron.
JlaGopaTopHni
MoBa HaBUaHHS — PiBeHb BUIIOT OCBITH — - -

yKpaiHChbKa nepiuii (6akanaBpChbKUil) pIBEHb Camocriiina po6oTta
Ta iIHAMBIAYyaJIbHI 3aBJIaHHS
84 rog. 130 rog.
Bua konTpotio:

CK3aMCH

Hucnumnina «EnekTpoauHamika, aHTEHH Ta TPHUCTPOI MIKPOXBUIBLOBOTO TPAKTY»
HAJa€ 3HAHHA Ta TPAKTUYHI HABYMKK 3100yBayaM 3 OCHOBHUX TIIOJIOKEHb
CJIEKTPOMHAMIKH, KOHCTPYKTUBHHX OCOOJMBOCTEHl MOOYIOBU aHTEH Ta TMPUCTPOIB
MIKpPOXBHUJILOBOTO TPAaKTy, BUBYEHHS IUTaHb TOIMPEHHS PaaiOXBUIb, BpaxyBaHHS
BIUIMBY TMOBEpxHI 3emil Ta arMocepu, a TakoX BMIHHS BHKOHYBAaTH PO3PAXYHKHU
MPUCTPOIB MIKPOXBHJIBOBOIO TPAaKTy HAJA€ ULUIICHE PO3yMIHHA NpoLeciB y cdepi
CJICKTPOHHUX KOMYHIKAIIIM Ta paJiOTeXHIKH.

META JUCHUMIIJIIHU. Meroro AaHOi JUCHUIUIIHM € BHUBYEHHS OCHOB
CNEKTPOJMHAMIKH, aHTCH Ta TMPHUCTPOIB MIKPOXBUIBLOBOTO TPAKTy HJIs TiATOTOBKH
kBamiikoBaHUX (HaxiBIIB y Taly3l €IEKTPOHHUX KOMYHIKAIli Ta paJiOTEeXHIKH, SKI
BOJIOJIIOTH 3HAHHSAMHM 3 TEOPli MaKPOCKOIIYHOT €JIEKTPOUHAMIKH, XapaKTePUCTUK aHTCH
Ta TPUCTPOIB MIKPOXBHIBLOBOTO TPAKTy, & TAKOXX OBOJIOJIIOTH METOJaMHU aHaJi3y Ta
po3paxyHKy iXx mapameTrpiB. 3700yTi 3HAaHHS Ta TPAKTUYHI HABUYKUA JO3BOJISITH
3100yBadyaM pO3pOOJIATH Ta BIOCKOHAIIOBATH PAJIOTEXHIYHI TMPUCTPOi, AHTEHU Ta
CUCTEMH MIKPOXBUIHLOBOTO TpaKTy, a TaKOX BHKOPHUCTOBYBAaTH iX VY CYYacHHX
TEXHOJOTIYHUX  pIIIEHHSAX [ 3a0e3nedyeHHs  ePEeKTUBHOro  (pyHKI[IOHYBaHHS
0e3IPOBOJOBHUX Ta MOOUTLHHX MEPEIK.

INPEPEKBI3UTMU. [lepenymoBamMu 1Jisi BUBUCHHS AUCIHUIUIIHA € 3HAHHS 1 BMIHHS,
OTpMMaHI CTYA€HTOM I@pU BHUBYEHHI, B TOMY YHCIl 1 MapajeibHOMY, HaBYAJIbHUX
JTUCLUIUIIH OaKallaBpChbKOi MIATOTOBKH, Takux sK: «Bwumia wmarematuka», «Teopis
iH(dopmalii Ta kogyBaHHs», « KoM toTepH1 Mepexi Ta [HTepHeT».



INOCTPEKBI3UTHU. 3nanus, yMiHHS Ta HaBMYKH, HaOyTI MiJ Yac BUBYCHHS
JUCIHIUTIHU, BUKOPUCTOBYIOTHCSI TIPH TOJAIBIIOMY BHBUEHHI TUCIUILTIH OaKalaBpChbKOI
M1TOTOBKH, IPAKTUKU Ta HAITMCaHH1 KBai(iKaliifHoi poOoTH.

VY pamkax omanyBaHHsS nucuuiuniHu «lludpoBa oOpoOKa cCUTHATIB» JOIMYCKAETHCS
MOKJIMBICTh 3apaxyBaHHs CcepTHU(]IKATIB MPOXOHKEHHS JUCTAHIIIMHUX YU OHJIAWH KypCiB
3a BIJIMTOBITHOIO TEMATHUKOIO (32 MOIEPEIHIM Y3TOJKEHHSIM 3 BUKJIalaueM).

2. OYIKYBAHI KOMIIETEHTHOCTI, AKI INIAHYETBCSA COOPMYBATHU
TA JOCAT'HEHHSA IPOT'PAMHUX PE3YJIBTATIB

VY mponeci  peamisaiii nporpamMd AUMCUMILNHU _«Enekmpoounamika, aumenu ma_npucmpoi
MIKPOX6U1606020 mpakmy» (HOPMYIOTbCS HACTYIIHI KOMIIETEHTHOCTI 13 Iepea0adyeHUX OCBITHHOK
IIPOrPaMoIo:

InTerpajbHa KOMNETEHTHICTH

31aTHICTh PO3B’sA3yBaTH CIIElialli3oBaHl 3ajadi Ta MPaKTUYHI MpoOJeMU y Taiy3i TeleKOMYHIKalliil Ta
PaTIOTEXHIKH, IO XapaKTePU3YEThCSI KOMITICKCHICTIO Ta HEBU3HAYCHICTIO YMOB.

3arajJbpHi KOMIIETEHTHOCTI

3K-4. 3HaHHA Ta pO3yMiHHS IIPEIMETHOT 00J1aCTi Ta po3yMiHHS npodeciiHOl AisTBHOCTI.

CrueuniajbHi ((paxoBi) KOMIIETEHTHOCTI

[1K-3. 3pmaTHiCTP BUKOPUCTOBYBAaTH 0a30Bi METOIM, CIIOCOOM Ta 3acO0M OTpPUMAaHHA, MepelaBaHHS,
00poOkwu Ta 30epiranus iHGopMmarii.

[IK-4. 3patHicTh 3A1MCHIOBATH KOMIT'IOTEPHE MOJIEIIOBAHHS TMPUCTPOIB, CHCTEM 1 TMPOIECIB 3
BUKOPHUCTAHHSM YHIBEPCATbHUX MAKETIB MPUKJIAJIHUX IIPOTPAM.

[1K-5. 31aTHicTh BUKOPUCTOBYBAaTH HOPMATHUBHY Ta MPaBOBY AOKYMEHTAIIIO, 110 CTOCYEThCS iH(pOpMa-
[IHO-TETICKOMYHIKAIIHHAX MEPEXK, TEIEKOMYHIKaIlIHHIX Ta PAJIOTEXHIYHUX CHCTEM (3aKOHU YKpaiHH,
TEXHIYHI perfiaMeHTH, MIKHApOJHI Ta HAIllOHANbHI CTAaHAApTH, peKoMeHIalii MiXHapOJHOTO COIO3Y
€JIEKTPO3B'A3KY 1 T.II.) JUIsl BUPILICHHS NPOQECIiiHIX 3aB/IaHb.

[1K-9. 3natHicTh 37iliCHIOBATH MPUHMaHHS Ta OCBOEHHS HOBOTO OOJaJHAHHS BIAMOBIIHO 0 YMHHHX
HOpPMATHUBIB.

ITK-10. 3naTHicTh 3MIHCHIOBATH MOHTAX, HAJIArOJKEHHS, HANAIITYBAaHHS, PETYIIOBaHHSA, JOCTIAHY Tie-
PEBIpKY Mpale3gaTHOCTI, BUMPOOYBAaHHS Ta 37ady B €KCIUTyaTallli0 CIOpYI, 3acOo0iB 1 yCTaTKyBaHHS
TEJIEKOMYHIKaLIl Ta palOTEXHIKH.

[IK-15. 3naTHICTh NPOBOJUTH PO3PaxXyHKHU y MPOLEC] IPOEKTyBaHHs COpyA 1 3aco0iB 1H(opMaliiHo-
TEJICKOMYHIKAIIMHUX Mepexk, TeICeKOMYHIKAllIMHUX Ta PalioTeXHIYHUX CHCTEM, BIAMOBIIHO 10 TEXHIY-
HOTO 3aBJaHHS 3 BUKOPHUCTAaHHSM SIK CTaHJApTHUX, TaK 1 CAMOCTIHO CTBOPEHMX METO]IIB, IPUIIOMIB
1 mporpaMHuX 3aco0iB aBTOMaTHU3allii MTPOSKTYBaHHS.

HapuansHa qucunmiiina «Enexkmpoounamika, aumenu ma npucmpoi Mikpoxeunb06020 mpaKmy»
3a0e3neyuye JIOCATHEHHs MNpOrpaMHUX pe3yabTariB  HaBuaHHs (IIPH), mnepenbGayeHMX OCBITHBOIO
IIPOTPaMoIo:

ITPH 5. BMiHHS IPOBOJUTH PO3PAaXyHKH €JIEMEHTIB TEIEKOMYHIKAIIMHUX cUCTeM, 1H()OKOMYHIKAIIHHUX
Ta TEIEKOMYHIKAIIHHUX MEPEX, PAAIOTeXHIYHUX CHUCTEM Ta CHUCTEM TEJEBI3IWHOTO W PaJiOMOBIICHHS,
3TiIHO TEXHIYHOTO 3aBAAHHS Y BIAMOBIAHOCTI 0 MDKHApOJHUX CTaHAAPTIB, 3 BUKOPUCTaHHAM 3ac00iB
aBTOMATHU3allli MPOEKTYBAHHS, B T.4. CTBOPEHUX CaMOCTIHHO.

ITPH 6. BMiHHS DpOEKTYBaTH, B T.4. CXEMOTEXHIYHO HOBI (MOJIEpHI3yBaTH 1CHYIOU1) €JIeMEHTH (MOYIIi,
0JIOKH, BY3JIM) TEJIEKOMYHIKAIIHHUX Ta PaJlOTEXHIYHUX CUCTEM, CUCTEM TEJIEBI31MTHOTO i paliOMOBICHHS
TOLIIO.

I[IPH 10. 3patHicTh NpPOBOAWTH BUIPOOYBAHHSA TEJIEKOMYHIKAIIHHUX CHUCTEM, Ta MEpEX, CHCTEM
TEJEBI3IMHOrO Ta pajiOMOBIEHHS Y BiJNOBIHOCTI JO TEXHIYHMX PETJIaMEHTIB Ta 1HIIUX HOPMATHBHHUX
JIOKYMEHTIB.

ITPH 11. BwminHs giarHOoCcTyBaTH cTaH 00JaHaHHS (MOIYTiB, OJOKIB, BY3/1iB) TeJICKOMYHIKAIIIHHIX




cucteM, iIHHOKOMYHIKAIIHHUX, TEIEKOMYHIKAIIIHHUX MEPEXK, PAIIOTEXHIYHUX CUCTEM Ta CUCTEM
TEJIEBI31ITHOTO i paliOMOBIIEHHS TOIIO.

3. MPOT'PAMA HABYAJIBHOI JJUCHUILJITHA

Tema 1. OcHOBH Teopii eJ1IeKTPOMATHITHOIO IOJISI.

Jxepena Ta BEKTOPH EJIEKTPOMArHITHUX TOJIB. MaKpOCKOMI4HI BJIACTHBOCTI CEpEIOBHIL.
MarepianpHi piBHsSHHA. Knacudikariss cepenoBuny 3a eleKTpo(i3MUHUMU TapaMeTpaMu. PiBHSHHS
MakcBemia B nudepeHmiiHiii  Ta iHTerpanpHid popmax. I[loBHa cuctema piBHsSHb MakcBemta. 3akoH
30epexxeHHs 3apsay. 3akoH OMma y nudepentiitaiii popmi. EHepris enekTpudaHOTro Ta MarHiTHOTO TMOJIB.
bananc mutTeBUX notyxkHocTel (Teopema YMoBa-IloitnTunra). Kiacudikaris enekTpoMarHiTHUX MOJIB.

Tema 2. EnlekTpoMartiTHe 1moJie y HanpapJsilO4ux cUCTeMax.

Knacudikamis nHanpsmaux cucrteM. Kiacudikaris XBwib B HampsMHUX cucTeMax. [loHSATTS
KPUTHYHOI 4acTOTH, NOBKUHU XBWii. Koedimient nommpenns. @a3oBa Ta rpymnosa MBHIKOCTI. BTpatu
eHeprii B HampsIMHUX CHCTeMaX. YMOBHM OJHOMOJIOBOIO (OJHOXBUJIBBOIO) PEXHMY POOOTH HAaIpSAMHOL
cucremu. Jlucnepcis y HaNpsSMHHUX CHCTeMax. XBWII Y MPSIMOKYTHOMY XBHJIEBOAI. XBWII Y KPYIJIOMY
XBHJICBOJIl. XBUJIl Yy JBOIIPOBITHIN, CMYXKOBIH 1 KoakcianbHii siHigX. O0’emHI pe3oHatopu. OCHOBHI
TUIIHM KOJMBaHb. PO3paxyHKH mapaMeTpiB eeKTPOMariHTHOTO TOJISL.

Tema 3. BunpoMiHiOBaHHS €JIEKTPOMATHITHUX XBHJIb.

BurnpomiHiOBaHHS ~ €IEKTPOMArHiTHUX  XBHJIb. [IOHSATTS ~ €IEMEHTApHOTO  EJIEKTPUYHOTO
BumnpomiHioBada. [liarpama Hampasnerocti. Omip BumpomiHtoBaHHs. [lone eneMeHTapHOTO MarHiTHOTO
BurnpominioBaua. [lone pamku i3 ctpymom. Knacudikaris pagioxBuip 3a JianmazoHaMHu Ta CIocoOamu
nomupeHas. CTpyKTypHa cxeMa Ta THUOH pafiioiiHid. IlommpeHHs paaioXBWib y BUIBHOMY MPOCTOPI.
Btpatu nij yac nommpeHHs paJioXBUIb Ta OCHOBHI BTPATH.

Tema 4. OcHOBH Teopii NPUCTPOIB HAIBHCOKOI YaCTOTH.

JliHii mepeaBaHHs €NEKTPOMATHITHUX XBWIb (KOAKClallbHa JIiHIS Tepeadi, MeTaaeBi XBUIEBOIH,
MIKpOCMYXKOBI XBuieBoaH). OcHoBu Teopii OararonomtocHukiB ~ HBY, Meron pexommoswuiii.
[TonimoBani motyxHocti HBY. MoctoBi 3’eqHanns. AteHtoatopu. Pazoobepraui. HampasneHi
BiJranxyxyBaui. HeBzaemHi mpucTpoi.

Tema 5. OcHoBH Teopii aHTeH.

Knacudikamist Ta 3agaui Teopii anteH. KoHCTpyKIii aHTeH Ta po3paxyHKoB1 (opMmynu. AHTEH1
IPUCTPOT BUCOKOTO CTYMEHs CIpPSIMOBAHOCTI. AHTeHHI pemniTku. JIiHIHHI Ta MJIOCKI aHTEHHI PEIITKH.
[TapabomiuHi J3epKajibHI aHTEHH, KOHCTPYKTIBHI ocoOauBocTi. OdcerHi mnmapabosiuHi aHTEHH.
bararomzepkanshi antenn. JIin3oBi anTenu. JlieneKTpudHi i MeTaJIeB] TUTACTUHYACTI JIiH3H. [1oCK JTiH3M
®penens.

Tema 6. AHTeHH MIKPOXBHWJIBOBOI'O TPAaKTYy.

OcCHOBHI mapamMeTpH Ta XapaKTepUCTUKU aHTeH. Orif Cyd4acHUX CHUCTEM aBTOMATH30BAHOTO
MIPOEKTYBaHHS aHTEH Ta MpHUCTpoiB MikpoxBuiaboBoro Tpakty (CST STUDIO SUITE, HFSS, FEKO).
UwucenbH1 METOIA PO3PAXYHKY €IEKTPOJMHAMIUYHUX TTapaMeTpiB aHTeH. OrJisi HI3bKOYaCTOTHUX METO/IIB
(Meron ckiHUEHUX pI3HHUIL y YacoBiii 00JacTi, METOJ MOMEHTIB, METOJ CKIHUEHHUX EJIEMEHTIB),
BHCOKOYACTOTHI MeTOoAM (TeoMeTpudHa Teopis audpakuii, Meroa (i3U4HOi ONTHKH, (i3uyHa Teopist
nudpakiii).



Tema 7. AHTeHHI NpHUCTPOI pagiocucTeM 0e31IPOBOAOBOro Ta MOOIJILHOIO 3B'A3KY.

OCHOBHI THNHM CHOPSMOBAaHMX aHTEH Ta EJIEMEHTIB AaHTEHHO-(QIIEPHOTO TPaKTy, IO
BHKOPHUCTOBYIOTBCSI y CUCTEMaxX MOOUTHHOTO Paiio3B's3Ky. @a30BaHi aHTEHHI PEIIITKA, XapaKTePUCTHKH,
po3paxyHOK mapameTpiB. CrabkocnpssMOBaH1 aHTEHH a0OHEHTCHKUX TEPMIHAJIIB, METOIM MiHIATIOpH3AIlii
aHTeH. XapaKTEepPUCTUKH TPUUMAaIbHUX aHTEH, IIyMOBAa TEMIlepaTypa aHTEH, PO3PAXyHOK OCHOBHHX
MOKa3HHUKIB. AHTeHM O0a30BUX CTaHIIi MOOITBHOTrO 3B'SI3KYy Ta a0OHEHTCHKHX TEpPMiHAJTIB, OCHOBHI
XapaKTEPUCTUKU 1 KOHCTPYKTUBHI OCOOJIMBOCTI.

4. CTPYKTYPA HABYAJIbHOI JUCHUILIIHU

KiapkicTs roqnn

AeHHa Gopma 3a04yHa popma
Ha3zBu 3micToBuX Moy iB i TeM y ToMy SHCHi_|ychoro| y ToMy wmcxi

YeROro| ek MpaKT. cam. JIEKIL. |IPAKT. cam.

poo. pob6.
Tema 1. OcHOBH Teopii eJ1eKTPOMATHITHOIO MOJIA.
Jlxepena Ta BEKTOpU ENEKTPOMArHITHUX IOJIB.
MakpockomiuHi BJIACTUBOCTI CEepEIOBUIIL.
Marepianbhi piBHsHHSA. Knacudikaris cepenoBui 3a
eNEeKTPODI3MUHIMHA napaMeTpamu. PiBHsAHHS

MaxkcBemia B audepeHiiiiHiii  Ta IHTErpaibHii 20 | 4 5 14| 20 | 2 18

dopmax. [ToBHa cuctema piBHsHL MakcBeuia. 3aKoH
30epexxeHHsl 3apsany. 3akoH Oma y nudepeHiiiHiii
¢dopMi. Enepris enekTpudHOTrO Ta MarHiTHOTO IOJIB.
bananc MUTTeBUX MNOTY)XHOCTeH (Teopema YMoBa-
[oitntuara).  Knacudikamiss — eneKTpoMarHiTHUX
TIOJIIB.

Tema 2. EnekTpoMartiTHe noJjie y HanpapJsil0uux
cucreMax. Kiacu(ikamis  HaOpSIMHUX  CHUCTEM.
Knacudikaiiss xBuib B HaNpsSMHUX CHCTEMax.
[ToHATTS KPUTUYHOI YAacCTOTH, JOBXKHUHHM XBHII.
Koeogiunient mnommupenns. @azoBa Ta TIpymnosa
HIBUJIKOCTI. BTpaTu eHeprii B HanmpsIMHHX CHUCTEMax.
YMOBH OJHOMOJIOBOTO (OTHOXBHILBOTO) pexumy | 20 | 6 4 110 20 | 2 2 |16
pobotu  HampsiMHOI  cuctemMu. [ucmepcis y
HamNpsSMHUX CHCTEMax. XBWII Y TMPIMOKYTHOMY
XBWJIEBOJIl. XBWJII Y KPYIJIOMY XBWJIEBOMI. XBUII Y
JBOMPOBIAHIN, CMYXKOBI 1 KOAaKClaJIbHIA JIIHIfAX.
O6’emui pe3onaropu. OCHOBHI THUNHU KOJHBAHb.
Po3paxyHku napaMeTpiB eI€KTPOMAriHTHOTO TOJISL.
Tema 3. BunpomiHIOBaHHS eJEKTPOMATHITHHX
XBHJIb. BUNPOMiHIOBaHHS €JIEKTPOMArHiTHUX XBHWIIb.
ITonsTTS €JIEMEHTapPHOTO eNIEKTPUYHOTO
BUINIpOMiHIOBava. [liarpama HampasieHocTi. Omip
BUIIpOMiHIOBaHHS. [loe eneMeHTapHOro MarHiTHOTO
BunpomiHioBada. [lome pamkm i3  crpymom. | 20 | 6 4 10| 20 | 2 18
Knacudikamiss panioxBuip 3a Jiama3oHaMH — Ta
cniocobamu momupeHHs. CTpyKTypHa cXxeMa Ta THITN
panioniniii. [lommpeHHs paxioXBUIb y BIIBHOMY
npocropi. BrpaTu mig yac mommpeHHs pagioXBuib Ta
OCHOBHI BTpAaTH.

Tema 4. OcHoBH Teopii NMPUCTPOIB HAJABHCOKOL
yacroru. JliHii nepengaBaHHs eJNeKTpOMarHiTHUX | 24 | 6 4 |14 24 2 |22
XBWIb (KOakclaJlbHa JiiHIA TepeAadi, MeTaJeBi




XBUJIEBOAM, MIKPOCMYKKOBI XBHJIeBOau). OCHOBHU
Teopii  06araTOMOJIOCHHKIB HBY, wmeron
nexommosumii.  I[logimoBani  motyxHocti HBUY.
MoctoBi 3’ennanHs. Artentoatopu. Dazoobepradi.
Hamnpasneni Bigranyxysaui. HeBzaemHi npucTpoi.

Tema 5. OcHoBu Teopii anTen. Knacudikamis ta
3amadi  Teopii aHTeH. KoHCTpykiii aHTeH Ta
pO3paxyHKOBi (popmynu. AHTEHI MPUCTPOI BHCOKOTO
CTYINEHs CHpsIMOBaHOCTI. AHTeHHI pemriTku. JliHiiHI
Ta TUIOCKI aHTeHHi pemTku. [lapabomiyHi nA3epKanbHi
AHTEHW, KOHCTPYKTIBHI  ocoOmmBocti. OdceTHi
napaboniuHi aHTeHW. bararop3epkanbHi aHTEHH.
JlinzoBi  anTenu. JlienmekTpuuHi ¥ MeTaneBi
rractuHyacTi JiH3u. [Tnocki nin3u Openens.

24

14

24

Tema 6. AHTeHHM MIiKPOXBWJIbOBOIO TPAKTY.
OcCHOBHI TapamMeTpu Ta XapaKTEPUCTUKH aHTEH.
Orjsim cydacHHMX ~ CHUCTEM  aBTOMAaTHU30BaHOTO
MPOEKTYBAaHHS aHTEH Ta IMPUCTPOIB MIKPOXBHUIHOBOTO
tpakty (CST STUDIO SUITE, HFSS, FEKO).
UYucenbHI METOIU PO3PaXyHKY EIEKTPOAWHAMIYHUX
napamerpiB anTeH. Ol HU3bKOYaCTOTHUX METO/IIB
(Metop CKiHYEHUX PI3HUIIb Y 9aCOBii 00J1acTi, METO
MOMEHTIB, METO/, CKIHYEHHHUX €JICMEHTIB),
BHCOKOYACTOTHI ~ MeToau  (TEOMETpUYHAa  Teopis
mudpakmii, Meroa (i3udHOi onTHKHU, (GizUUHA TEOopis
mdpaxiii).

22

12

22

Tema 7. AHTeHHIi mnpHcTpoi paaiocucTemM
0e3mpoBoI0BOr0 Ta MOOLILHOIrO 3B'sI3Ky. OCHOBHI
TUIM CHOPSIMOBAaHMX AaHTEH Ta EJIEMEHTIB aHTEHHO-
¢biaepHOro TpakTy, IO BHUKOPHUCTOBYIOTHCS Yy
cucremMax MoOOUTbHOro  pamio3B'sizky. dazoBani
AQHTEHH1 PELIITKU, XapaKTepUCTUKU, PpPO3PaxyHOK
napameTpis. CnabkocnpsiMOBaHi aHTECHU
a0OHEHTCHKUX TEpMiHaNIB, METOAM MiHIATIOpU3aLlii
aHTEeH. XapakTEepUCTHKH NpUHMaIbHUX  aHTEH,
[IyMOBa TEeMIIEpaTypa aHTEH, PO3PaxyHOK OCHOBHUX
MOKa3HUKIB. AHTeHH 0a30BHX CTaHILii MOOUIBHOIO
3B'SI3KYy Ta a0OHEHTChKMX TEpMiHaNIB, OCHOBHI
XapaKTEePUCTHKH 1 KOHCTPYKTUBHI OCOOJIMBOCTI.

20
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20

Yevozco 2o0un

150

40

26

84

150

10

10 |130

IJICYMKOBHM KOHTPOJIb - EK3AMEH

5. IMTAHHSA 10 NIPAKTUYHUX 3AHATH

Ne KiapkicTh roann
3/m Ha3zsa Temn JE€HHA | 320YHA
dopma | dopma
1 | Tema 1. OcHoBu Teopii emekTpoMarHiTHoro mois. PiBHsHHsS MaxkcBemna Ta 5
€HEepPreTUYH1 XapaKTePUCTUKU EJIEKTPOMArHiTHOTO TOJIS
2 | Tema 2. EnekrpomMartitHe moJjie y HamnpapsSOUUX CHCTEMaX.
HanpsiMui cuctemu: knacudikariisi, Jucrepcis Ta BTpaTH eHeprii 4 2




Tema 3. BumpomiHIOBaHHS €IIEKTPOMAarHiTHUX XBHJIb. BHUIpOMiHIOBaHHS 4
€JIEKTPOMArHiTHUX XBUJIb TA XapaKTEPUCTUKU aHTEH 1 palioiHii.
Tema 4. OcHOBU Teopii NMPUCTPOIB HAABUCOKOI YacToTu. [IpucTpoi HAABUCOKOI 4 5
YacTOTH Ta JiHii mepeadi eleKTpOMarHiTHUX XBUJIb
Tema 5. OcHOBU TeOpil aHTEH. 4 5
OcHoBH Teopii aHTEH Ta aHali3 aHTEH BUCOKO1 CIPSIMOBAHOCTI.
Tema 6. AHTEHH MIKPOXBHJIBOBOT'O TPAKTY. 4 5
UucenbHi METOU PO3PAXYHKY €IEKTPOAMHAMIUHUX ITapaMeTpiB aHTEH.
Tema 7. AHTEHHI TPHCTPOI pamiocucTeM OE3MpPOBOJOBOTO Ta MOOILIBHOTO
3B'S3KY. 4 2
AHTEHHI IPUCTPOI CUCTEM MOOUIBHOTO Ta 6€3MPOBOIOBOTO 3B SI3KY

Bceboro 26 10

6. CAMOCTIMHA POBOTA

Jlo camocTiitHOi poOoTH 3700yBadiB 1010 BUBYCHHS AUCHHILTIHU «EJIeKTpoauHaMika, aHTCHH Ta

HpHCTpO.f MiKpOXBI/IJ'ILOBOFO TPAKTY>» BKIIHOYAOTHCA HaCTyrIHi TEMATUKU 3aBJaHHA.

TemaTnka Ta NMTAHHSA 10 CAMOCTIHHOI MIATOTOBKYU Ta IHAMBIAyaJIbHHUX 3aBIaAHb

Ne 3/m

KinbkicTh roagun

Hassa remu JIeHHA

dpopma

3a09IHA

popma

Tema 1. OcHOBH Teopii eJ1eKTPOMATHITHOTO moJisA. J[xepena
Ta BEKTOPH €JIEKTPOMArHITHUX MOJ1B. MaKpOCKOMIYH1
BJIACTUBOCTI cepeloBull. MarepianbHi piBHAHHS. Kinacudikaiis
CEpeNlOBUII] 3a eJIeKTPoPI3UIHUMHU TTapameTpamu. PiBHSIHHS
MakcBemia B qudepeHuiiHiid Ta iHTerpaibHii popmax. [loBHa
cucreMa piBHSIHb MakcBesuta. 3aKoH 30epeKeHHS 3apsy.
3akon Oma y nudepentiiiniii popmi. EHeprisg enekrpudHoro ta
MarHiTHOro noJjiiB. bajlanc MUTTEBUX OTYX)HOCTEH (Teopema

Ymoa-Iloitntunra). Knacudikaiiis enekTpoMaraiTHUX MOJIB.

14

18

Tema 2. EjilekTpOMarHiTHe 1moJie y HanpaBJIsl0UMX
cucremax. kinacudikaris HanpsiMHUX cucteM. Knacudikarris
XBUJIb B HAIPSIMHUX cucTeMax. [IOHATTS KpUTUYHOI YaCTOTH,
noxuHu xBuii. Koedimient nomupenns. a3osa ta rpynosa

MIBUIKOCTI. BTpaTu eHeprii B HapsIMHUX CUCTEMaX. ¥ MOBU

10

16




OJTHOMOJIOBOTO (OJJTHOXBMJIBBOTO) PEKUMY pOOOTH HAIIPSMHOI
cucremu. Jlucnepcis y HanpsMHUX CHCTeMax. XBHJII1 y
IPSIMOKYTHOMY XBHJIEBOA1. XBUJIl Y KPYTJIOMY XBUJIEBO/II.
XBUJIl Yy ABOTPOBIAHIN, CMY>KKOBIH 1 KOAKCI1ambHIM JIHIAX.
O06’emH1 pe3oHaTopu. OCHOBHI TUIIM KOJUBaHb. Po3paxyHku

napameTpiB €JIEKTPOMAriHTHOTO TOJIS.

Tema 3. BunpomiHioBaHHSI €JIeKTPOMATHITHIUX XBHJIb.
BunpomiHioBaHHS €J1eKTPOMArHITHUX XBWIb. [IOHATTS
€JIEMEHTapHOT'0 EJIEKTPUYHOTO BUIIPOMiHIOBaya. Jliarpama
HarpasieHocTi. Omnip BunpomiHioBaHHs. [lone enemenTapHoro
MarHiTHOTO BUIIpOMiHIOBaua. [loie paMku 13 CTpyMOM.
Kiacudikariis paaioxBuiib 3a Jiala3oHaMu Ta Criocodamu
nommupeHHsa. CTpyKTypHa cxeMa Ta THIH PajioJIiHii.
[TommpeHHs paaioXBuilb y BUIbHOMY IIpocTopi. BTpatu mig yac

IMOIMUPCHHA paﬂiOXBI/IHB Ta OCHOBHI BTpaTH.

10

18

Tema 4. OcHOBHM Teopil NPUCTPOIB HAIBUCOKOI YACTOTH.
JIinii mepegaBaHHs €IEKTPOMArHITHUX XBHIIb (KOaKCiaabHa
JHIA Nepeaayl, MeTajaeBl XBUJIEBOIH, MIKPOCMYKKOBI
xBuieBoiu). OcHoOBM Teopii OararonontocHukie HBY, meton
nexommosuiii. [ToginroBani notyxxknocti HBU. Mocrosi
3’eaHaHHsA. AteHtoaropu. ®azoobepraul. Hanmpasieni

Biranyxysaui. HeBzaemHi nmpuctpoi.

14

22

Tema 5. OcHoBH Teopii anTeH. Rnacudikariis Ta 3agaui Teopii
anTeH. KoHCTpyKIIii aHTEeH Ta po3paxyHKOBI popmynu. AHTEH1
MPUCTPOT BUCOKOTO CTYMEHS CIIPSIMOBAHOCTI. AHTCHHI PEITITKY.
JIiniiiH1 Ta I10cKi aHTeHH1 pemTku. [lapaboniuni A3epkaibHi
aHTEHU, KOHCTPYKTiBHI ocobmBocTi. OdceTHi mapadbosiuHi
anTeHu. baratonzepkanbHi aHTeHU. JITH30B1 aHTEHHU.
JlienexTpuyHi i MeTaJeBl MIacTUHYACTI JIiH3U. [11ocKi JiH3u

Openers.

14

20




6. |Tema 6. AHTeHHi MPUCTPOI MiKPOXBHJIbOBOT0 TPAKTY.
OCHOBHI IapaMeTpu Ta XapaKTePUCTUKU aHTeH. Orisig
CYy4aCHHMX CUCTEM aBTOMAaTH30BaHOI'O IPOEKTYBAaHHS aHTEH Ta
npuctpoiB MikpoxBmiboBoro Tpakty (CST STUDIO SUITE,
HFSS, FEKO). UncenbHi METOIU PO3PAXYHKY
CJIEKTPOIMHAMIYHUX MTapaMeTpiB aHTeH. Oris 12 18
HU3bKOYACTOTHUX MeTo1iB (MeTo/ CKIHYeHUX Pi3HUIIb Y
yacoBii 00J1acTl, METOJT MOMEHTIB, METOJT CKIHUEHHUX
€JIEMEHTIB), BACOKOYACTOTHI METOAH (T€OMETpUYHA TEOPis
nugpaxiii, MeTo (G13MYHOI ONTHKH, (P13UYHA TEOPis

nudpaxiiii).

/. |Tema 7. AHTeHHi IPUCTPOI pagiocucTemM 6€3MPOBOIOBOIO Ta
MOOiJILHOTO 3B'A3Ky. OCHOBHI THUITH CIIPSIMOBAHUX aHTEH Ta
€JIEMEHTIB aHTEHHO-(P1AEPHOT0 TPAKTY, IO BUKOPUCTOBYIOTHCS
y cucTeMax MOOUIBHOTO pajio3B's3ky. Pa30BaHi aHTEHHI
PEIITKA, XapaKTePUCTUKH, PO3PaXyHOK MTapaMeTpiB.
CnalkocnpsiMOBaHI aHTEHU ADOHEHTCHKUX TEPMIHAJIB, METOIU 10 18
MIHIaTIOpH3aIlli aHTeH. XapaKTePUCTUKU MPUIMaTbHUX aHTEH,
IITyMOBa TEMITepaTypa aHTEH, PO3PaxXyHOK OCHOBHUX
MOKa3HUKIB. AHTEHH 0a30BHX CTaHIIIA MOOUIBHOTO 3B'A3KY Ta
a0OHEHTCHKUX TEPMIHAJIIB, OCHOBHI XapaKTEPUCTUKH 1

KOHCTPYKTHUBHI OCOOJIMBOCTI.

Bcroro 84 130

7. BUIU TA METOIH KOHTPOJIIO

Po6oua nporpama HaB4aIbHOT AUCIUILTIHY TTepei0adac HACTYHI BUIN Ta METOIU
KOHTPOJIIO:

Buau koHTpOII0 Ckiaanosi
OLiHIOBAHHSI
NOTOYHUHII KOHTPOJIb, SKHN 3IIACHIOETHCS y XOJl: MPOBEICHHS 50%
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MPaKTUYHUX 3aHATh, BUKOHAHHS BaplaHTIB 3aBJaHb, NPOBEICHHS
KOHCYJIbTalll¥ Ta BiANpaIlOBaHb, M1JICYMKOBUN KOHTPOJIb.

NiACYMKOBHIl KOHTPOJIb, IKUI 3/IIHCHIOETHCS Y XO/I1 TPOBEACHHS 50%

1CTIUTY.

MeTtoau
MiarHOCTHKHU 3HAHL
(KOHTPOJII0)

dbpoHTaNBHE OMUTYBAHHS, 1HAUBIyalbHE OMUTYBaHH, po0OTa Y
rpynax, po3B s3aHHS 3a/1a4 1 MPAKTUYHKX 3aBJIaHb, CK3aMEH

© o N ak~wdPE

ITuTaHHsA 10 eK3aMeHy

JI>kepena eJIeKTpOMarHiTHOTO MOJIs Ta 1X Kiacudikaris.
BekTopu enekTpoMarHiTHOro mosist Ta ix hi3U4HUA 3MICT.
MakpocCKOmiYH1 BIIACTUBOCTI CEPEAOBUIII.

MarepianbHi piBHSHHS €J1€KTPOMArHITHOTO TOJIS.
Krnacudikaruist cepeoBuil 3a eIeKTpoi3HIHUMHI HapaMeTPaMHu.
PiBusinHa MakcBeruia B qudepeniiiiinii popmi.

PiBusHHs MakcBenia B IHTerpaibHIA GopMi.

3aKOoH 30€peKeHHS eIEKTPUYHOTO 3apsiay.

3akoH Oma B audepeHiiinii Gopmi.

10.Enepris e1eKTpUYHOTO Ta MAarHiTHOTO TOJIB.

11.Knacudikaiiis HalpsSIMHUX CUCTEM.

12.Tunu XBUIJIb y HAIIPSIMHUX CHUCTEMaX.

13.TToHATTSI KPUTUYHOT YACTOTH Ta JIOBKMHHU XBHIII.

14 KoediieHT MOMMUPEHHS XBUJI.

15.®a3oBa Ta rpynoBa MIBUAKOCTI XBUJII.

16./Iucniepcis y HaNMpsSIMHUX CUCTEMaX.
17.YMOBU OJTHOMOJOBOTO PEXXUMY POOOTH XBUIICBOAY.

18.XBui y NpsSAMOKYTHOMY Ta KPYTJIOMY XBUJIEBOAX.

19.T1oHATTS €IeMEHTApHOTO EIEKTPUYHOTO BUIIPOMIHIOBAYA.

20.liarpaMa HaIrpaBJIECHOCT]1 AHTEHH Ta ii XapaKTEPUCTUKHU.

21.0mip BUNPOMIHIOBaHHS.

22 .IlomupeHHs pagioXBUIlb y BUIBHOMY IIPOCTOPI.
23.0OCHOBHI BTpaTy IpH MOUIMPEHHI Pai0OXBUIIb.
24. Tunu ninikt nepenayi HBY ta ix oco6nmBocTi.

25.0cHOBH Teopii 6araTornoIIOCHUKIB.
26.IToaiTbHUKY TTOTYXKHOCT1 Ta MOCTOBI 3’ € THAHHSI.

27.Knacudikaris aHTeH Ta iX OCHOBHI ITapaMETPH.

28.AHTeHHI penriTky (JTHIINHI Ta TUIOCK1).

29.I1apabosiyHi aHTEHU Ta X KOHCTPYKTUBHI OCOOJIUBOCTI.
30.AHTEHHI PUCTPOi MOOLIBHOTO 3B’SA3KY Ta iX XapaKTEPUCTHUKHU.
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8. OI[IHIOBAHHA IOTOYHOI, CAMOCTIHHOI TA IHAUBIAYAJBHOI POBOTH
3IOBYBAYIB 3 NIIICYMKOBHUM KOHTPOJIEM Y ®OPMI EK3AMEHY

[enna ¢opma HaBuaHHs/3a04Ha popmMa HaBUYAHHSA

IToToyHuMii KOHTPOJIb

Ilnanos.i MaxkcumanbHUH
. ®opMH KOHTPOJIIO Ta .
Buau podoru TepMiHn . . BiicOTOK
3BiTHOCTI .
BUKOHAHHS OLIiHIOBAHHS
CucteMaTHYHICTD | AKTHBHICTH POOOTH HA CeMiHAPCHKUX (MPAKTHYHUX) 3aHATTAX
1.1. ITigroToBKa 10 MPAKTUIHUX Biagmosimno o | [lepeBipka o0csary Ta SIKOCTI
3aHSThH pobouoi 3aCBOEHOTO Marepialy Mij 30
MporpaMu Ta Yyac MpaKTUYHHUX 3aHATH

pO3KJIaay 3aHATh

BukoHaHH# iHAMBIIYyaJIbHUX 32B/IaHb (HAYKOBO-10CHiIHA poboTa 3100yBaya)

1.2. ITiaroroBKa 3BiTY 010 BignosigHo 1o | OOGroBOpeHHs (3aXHUCT)
1HAMBIAYaIbHOTO 3aBJIaHHS pPO3KJIaly 3aHATh 10
1.3. Inuni BuAM 1HAUBIAYATbHUX OOroBopeHHS pe3yibTaTiB
3aBJIaHb, B T.4. MATOTOBKA POBEJICHOI pOOOTH TIiJ] Yac 10
HAyKOBHX MyOiKaIllii, y4acTs y -/l- ayauTopHUX 3aHsiTh abo IKP,
POOOTI KPYTIMX CTOJIB, HAYKOBUX KOH(EpeHIIii Ta
KOH(EPEHIIii TOIIO. KPYTJIMX CTOJIB.
Pa3om 0aJiB 32 IOTOYHMII KOHTPOJIb 50
HincymkoBHii KOHTPOJIb
eK3aMeH 50
3arajbHMii pe3yJabTaT OlliHIOBAHHS 100

[Torounuit KOHTPOJIb 3HAHb 3100yBaviB P MiJCYMKOBOMY KOHTPOJ1 y GopMi eK3aMeHy (MaKCH-
MyM 50 GalliB) OIIHIOETHCS 3a IMIKAIOK («2», «3», «4», «5»), 3 000B’A3KOBUM TEpeBEICHHSIM OaliB 3a
KO>KHUH BUJT POOOTH TaKUM YHHOM:

— 3a MIArOTOBKY JI0 ayIMTOPHUX 3aHATh (MakcuMyM 30 6aitiB) 3700yBady OCBITH HEOOX1HO MAaTH
He MeHIIe 1/2 oLiHOK Bij 3arajibHOI KUJIBKOCTI MPaKTUYHUX (J1aOOpaTOPHUX) 3aHATh, JUIsl IEpPEBOAY OalliB
3a MIArOTOBKY JI0 ayAUTOPHUX 3aHATh CEPEAHbOAPHU(PMETHYHA OLIIHKA MHOXKHUTHCSI Ha KOe(ILI€HT 6;

—3a BUKOHAHHS 3aBJIaHb JUIsI CAaMOCTIHHOTO OIPAIlOBaHHS (TECTYBaHHS, 3aBIaHH, MiATOTOBKA
pedepaty 3a 3a1aHO0 TeMaTHKol0) (MakcumyM 10 6aiiB) 3100yBavy OCBITH HEOOXiHO MaTH HE MEHIIIE
1/2 omiHOK Bij 3arajbHOi KUIBKOCTI IPOrpaMHOTO MaTepiaily, 1110 BUHOCUTHCS HAa CaMOCTiiiHe BUBUYEHHS,
U1 TIepeBOTy 3a3Ha4eHUX OalliB cepeAHboapu(METUYHA OIlIHKA MHOKUTHCS Ha KOe(IIi€eHT 2;

—3a IHII BUJYU 1HAUBIAyaJbHUX 3aBJaHb, B T.4. MJATOTOBKY HayKOBHX IyOJiKalliii, yyacTb y po-
00Ti KpyrJIMX CTONIB, KOH(epeHiii Tomo (MakcumyM 10 GamiB) 3700yBauy OCBITH HEOOXITHO MaTH HE
MeHIe 1/2 OIiHOK BiJl 3araibHOI KiJIPKOCTI 1HIIMX BHJIIB 1HAWBIAyadbHUX 3aBlIaHb, IS IEPEeBOY OalliB
3a MATOTOBKY JI0 ayJIMTOPHUX 3aHATh CEPEIHbOAPU(METUYHA OI[IHKA MHOXHUTHCS Ha KOoeIrieHT 2.

Kpurepii ouiHIOBAHHSI IOTOYHOT0 KOHTPOJIIO

— «2» — BUCTaBJISIETHCS 32 HEMPABUWIIbHY BiANOBIAb (TUCHMOBY poOOTY), SIKa HE BIJIOBIA€ 3MICTY
TEMH Ta CBIIYUTH PO HEPO3YMiHHS 11 OCHOBHHUX MOJI0KEHbB;

— «3» — BHUCTaBIISETHCS 32 BIANOBIAbL (MMCEMOBY pOOOTY), SIKa BIAMOBIZA€ 3MICTY TEMH, aJlie € He-
MOBHOIO 1 HETOYHOIO Y BU3HAUEHHI MOHATH, CBITYUTH MPO HETIOBHE PO3YMIHHS OCHOBHMX IOJIOKEHb Ha-
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BYAJILHOI'O MaTepiaily, CBIJUUTh MPO Te, II0 3HAHHA 3700yBada MalOTh (parMEeHTapHUH, MOBEPXOBUI
Xapakrtep;

— «4» — OLIIHIOETHCS TIPAaBWIIbHA 1 OOTPYHTOBAHA BiAMOBIAL (MMCbMOBa po00Ta), 3 AKOi BUIHO, IO
no0yBad 3HA€ i pO3yMi€ TEOPETUYHUI MaTepian B 00Cs31 HAaBYAILHOT TEMH, BOJIOi€ HEOOX1THUMH HAaBU-
YKaMH, HE JIOMYCKA€E CYTTEBUX TTOMUIIOK.

— «5» — OIIIHIOETHCS TIOBHA, MPABWIbHA, [PYHTOBHA BIAMOBiAL (MMChMOBA po0OOTA) HA 3alMTaHHS
TEeMH, 10 Tlepeadavae JOTIYHICTh 1 TOCIIOBHICTh BUKJIAAY MaTepially, BOJIOAIHHS TEPMIHOJIOTIEI0, TTOKa-
3y€ BMiHHS TIOBHO i ITMOOKO BUKOPHUCTOBYBATH TEOPETUYHI 3HAHHS B MPAKTUYHIN TIJIOMIKHI.

Kpurepii oniHIOBaHHS MIICYyMKOBOr0 KOHTPOJIIO Yy (hopMi eK3aMeHy

MaxkcumanbHa OIliHKa MiJICYMKOBOTO KOHTPOJIO Y (hopMi ek3amMeHy He MO)ke nepeBuiryBata 50
OaniB. [Ipu boMy piBE€Hb 3HAHB OILIHIOETHCS:

— Bix 40 1o 50 6ajiB — 3100yBa4 BUABIISIE OCOOJIMBI TBOPYI 3/1I0HOCTI, BMI€ CAMOCTIHHO 3HAXO1-
TH Ta OIPaIbOBYBAaTH HEOOX1IHY iHPOPMAILiIO, IEMOHCTPYE 3HAHHS MaTepially, IPOBOJUTH y3aralbHEHHS
1 BUCHOBKH,

— Bix 30 no 40 6aniB — 3700yBau BOJIOAIE€ 3HAHHAMH MaTepiany, aje JOMyCKae He3HAYHI ITOMUIIKU
y (hopMyBaHHI TePMiHiB, KaTEropii, MPOTE 32 TOTIOMOTOI0 BHKJIa/1adya IBHIKO OPIEHTYETHCS 1 3HAXOUTh
MIPaBWJIbHI BiJIITOBI/I;

—Bix 20 mo 30 6axiB — 3100yBa4 BIATBOPIOE 3HAYHY YACTHHY TEOPETUYHOTO MaTepialy, BUSBIISE
3HAHHS 1 PO3YMiHHS OCHOBHUX IOJIO’KEHbB, 3 JOIIOMOTOK0 BHKJIaJ[a4a MOKE aHAJII3yBaTH HABYAIBHHUIA Ma-
Tepial, ajie Ja€ HeJOCTAaTHLO OOTPYHTOBAHI, HEBHUEPITHI BiIMTOBIII, TOITYCKA€E TIOMUJIKH.

—Bix 10 xo 20 6axiB — 3100yBay BOJIOi€ HABYAJILHUM MaTepiajiOM HAa CEPEAHbOMY PiBHI, IOMYC-
Ka€ MOMUJIKH, CEpe] SIKUX € 3HaYHa KUIbKICTh CYTTEBHX;

—Bix 0 7o 10 6ajiB — 3100yBay BOJIO/i€ HABYAIBHUM MaTepialioM Ha PiBHI, BUIIIOMY 3a IMOYaTKO-
BUIi, 3HAYHY YAaCTHHY HOTO BIATBOPIOE HA PEMPOAYKTUBHOMY PiBHI, Ha BCi 3alIUTaHHA J1a€ HEOOIPYHTOBA-
Hi, HEBHUUEPITHI BIJIMOBI/II, JOMTYCKA€E MTOMUIIKH.

9. OHIHIOBAHHSI 3AI'AJIBHUX PE3YJIBTATIB 3HAHB 3/IOBYBAYIB

3aranpHi pe3yJbTaTH 3HaHb 3700yBadiB MO JaH1i JUCLHUIUIIHI OLIHIOIOTHCSA HACTYITHUM YHHOM:

— «BinminHo»/«3apaxoBano» (A) — Bix 90 no 100 GaniB. 3100yBau BUsBIsAE€ OCOOIUBI TBOpPUL
31I6GHOCTI, BMi€ CaMOCTIHO 3HaXOJUTH Ta ONPALbOBYBAaTH HEOOX1AHY 1H(OpMaIlit0, IEMOHCTPYE 3HAHHS
Mmartepially, MpOBOJUTh y3arajJbHEHHs 1 BUCHOBKHM. byB NpHUCYTHIM Ha JEKLisIX Ta CeMiHApChKUX 3aHAT-
TAX, I 4ac SKUX JaBaB BUYEPIIHI, OOIPYHTOBAH1, TEOPETUYHO 1 MPAKTUYHO MPaBUJIbHI BIAMOBIIL, Ma€e
KOHCIIEKT 3 BUKOHAaHMMH 3aBIAaHHSMH JI0O CAMOCTIHHOI pOOOTH, IPE3eHTYBaB pedepar 3a 3aJaH0I0 TeMa-
TUKOIO, IPOSIBIISIE€ AKTUBHICTH 1 TBOPUICTh Y HAYKOBO-AOCIIAHIN po0OOTI;

— «Jlodper/«3apaxoBano» (B) — Big 82 o 89 GamiB. 3100yBau BOJIO/AIE 3HAHHIMHU Martepiany,
aJie JIOMyCKae He3Ha4yHl MOMUIIKK Y (JOPMYBaHHI TEPMiHIB, KaTeropii, mporTe 3a JOMOMOIrOI0 BUKJIa/1a4ya
IIBUJIKO OPIEHTYETHCS 1 3HAXOIUTh MPABWIIbHI BilmoBiai. ByB mpucyTHIN Ha JEKLisX Ta ceMiHapChKHUX
3aHATTAX, Ma€ KOHCIEKT 3 BUKOHAHMMHU 3aBJaHHAMHU JO CaMOCTiiHOI poOoTH, Ipe3eHTyBaB pedepar 3a
3aJJaHOI0 TEMATHKOI0, IPOSIBIISE€ aKTUBHICTB 1 TBOPYICTh Y HAYKOBO-IOCIIAHIM pOOOTI;

— «/loope»/«3apaxoBano» (C) — Bix 74 mo 81 GainiB. 3m00yBayd BIATBOPIOE 3HAUHY YaCTUHY TE€O-
PETHUYHOTO MaTepialy, BUSBIISE 3HAHHS 1 pO3YMIHHS OCHOBHHUX IOJIOXKEHb, 3 JIOTIOMOT0I0 BUKJIaj1aya MO-
K€ aHaTI3yBaTH HAaBYAJIBLHUM Martepiaj, ajie JJa€ HeJOCTaTHhO OOTPYHTOBaHI1, HEBUUYEPITHI BIAIOBIIL, J10-
myckae TOMWIKH. [1pr 1boMy BpaXxoOBY€ThCsSl HASIBHICTh KOHCIIEKTY 3 BUKOHAHUMHU 3aBJIaHHSIMH JI0 CaMOC-
TiIHHOT poOOTH, pedepaTy Ta aKkTUBHICTh Y HAYKOBO-IOCIiAHII poOoTI;
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— «3anoBiabHOY/«3apaxoBano» (D) — Big 64 no 73 GaniB. 3700yBay OyB MPUCYTHIM HE HA BCIX
JeKI[ISX Ta CeMIHAPCHKHUX 3aHATTSX, BOJIOJIE HaBYAJIbHUM MaTepiajoM Ha CepeAHbOMY DIBHI, JOITyCKae
MMOMUJIKH, CepeJl IKUX € 3Ha4Ha KIIbKICTh CyTTeBUX. [IpU IIbOMY BpPaxXxOBY€ThCS HASBHICTH KOHCIIEKTY 3
BUKOHAHKMMHU 3aBIAaHHSIMH JI0 CAMOCTiTHOT poboTu Ta pedeparis;

— «3anoBiabHO»/«3apaxoBano» (E) — Bix 60 no 63 Gami. 3100yBau OyB NMPUCYTHIN HE Ha BCIX
JIEKLIAX Ta CEeMIHAPChKUX 3aHSATTAX, BOJIOJII€ HABYAILHUM MaTepiajioM Ha pPiBHI, BUILIOMY 3a MOYaTKOBHIA,
3HAYHY YaCTHHY MO0 BIITBOPIOE HA PEMPOIYKTHUBHOMY PiBHI, Ha BCl 3allUTaHHs Ja€ HEOOIPYHTOBaHI,
HEBUYEPITHI BINOBI/L, AOMYCKAE MOMIIKH, MA€ HETIOBHUI KOHCIEKT 3 3aBAaHHIMH IO CAMOCTIHHOI po-
60TH.

— «He3a/10Bi.IbHO 3 MOKJIMBICTIO IOBTOPHOTO CKJaJaHHS»/«He 3apaxoBaHo» (FX) — Bix 35
10 59 6GaniB. 3100yBau BOJIO/i€ MaTepialioM Ha PiBHI OKpeMHUX (ParMeHTIB, IO CTAHOBIATH HE3HAUHY
YaCTUHY HaBYAJIHHOTO MaTepiaiy.

— «He3an0BJIbHO 3 000B’A3KOBUM MOBTOPHUM BUBYEHHAM M CHHUILTIHN»/«He 3apaxoBaHo» (F)
—Bix 1 1o 34 GaniB. 3100yBay HE BOJIOJi€ HABYAIILHUM MaTepiajoM.

Tadumus BiANOBIIHOCTI pe3yJIbTaTiB KOHTPOJIIO 3HAHD 32 PI3HMMHU HIKAJIAMH

100-0abHOIO IlIxanaa 3a ECTS 3a HanioHAJbLHOIO HIKAJIOI0
MIKAJI0I0 icnut 3aJIiK

90-100 A BigmiaHO 3apaxoBaHO
82-89 B Jlobpe

74-81 C

64-73 D 3a10BUILHO

60-63 E

35-59 FX HE3aJI0BLIILHO HE 3apax0BaHO
1-34 F

10. PEKOMEH/IOBAHA JIITEPATYPA

OcHoOBHA

1. Bacunenko JI. O. Ilpuctpoi HaaBucokux dactoT. Koncnekr nexuiit [Enekrponnuit pecypce] :
HaBY. 1Moci0. 171 3100yBauiB CTyNneHs OakajaBpa 3a OCBITHbOIO Mporpamoro «lHpopmariiiiHa Ta KOMyHi-
KalliiiHa pajioimkeHepis» 3a crenianbHicTio 172 «EnextponHi kKoMyHikamii Ta pamgiotexsikay / . O.
Bacunienko ; KIII im. Iropst Cikopebkoro. — Kuis : KIII im. Irops Cikopebkoro, 2023. — 182 c.

2. EnexTponuHaMika Ta MOIIMPEHHS pPaioXBHIb. 30IpHUK 3ajad: HABYAJIHHUNA MOCIOHWK IS
CTY/IEHTIB, Kl HaB4YalOThcA 3a crenianbHicTio 172 «TenexkomyHikanii Ta pagiotexsika» / C. L. IlinpTai;
Kuis: KIII im. Irops Cikopebkoro, 2022. — 88 c.

3. EnexTponnHamika Ta MOMIMPEHHS PaIioXBUJIb. MeTOIUYHI BKa31BKU Ta 3aBJaHHS PO3paxyH-
KOBO-Tpa(i4HOi poOOTH: HaBUAIbHUM MOCIOHUK Ui CTYAEHTIB creniaabHocTi 172 «TenexomyHikarii Ta
paniorexnika» / O. M. Kynpiii, B. I. Haitnenko; Kuis: KIII im. Irops Cikopcbkoro, 2021. — 25 c.

4. EnexTpoauHamika Ta MOMUPEHHS paaioXBUib. [IpakTHKyM: HaBYaIbHUN MOCIOHMK AJIS CTY-
neHtiB crenianbHocTi 172 «Tenekomynikanii Ta pagiotexHika» / C. L. ITinprait; Kuis: KIII im. Irops Ci-
Kopcekoro, 2021. — 54 c.

5. Haiinenko B. 1. KoncnexT nexuit i3 kypcy «EnekTpoauHamika Ta HOIIHUPEHHS palioXBUIIbY.
2021. 692 c.

6. Ilpuctpoi HagBuCOKHMX YacTOT. JlabopaTopHmii mpaktukym [Enexkrponnuil pecypc]: HaBua-
JpHUN MOCIOHUK 7151 3100yBaviB CcTyINeHs OakanaBpa 3a creuiaiabHicTio 172 «TenexomyHikaii Ta paaio-
texnika» / KIII im. Irops Cikopcebkoro ; yknan.: B. C. Byntecmepi, O. M. Kympiii, A. @. Jlesina, C. €.
Mapruniok, ®. M. Pena. — Kuis : KIII im. Irops Cikopcbkoro, 2021. — 88 c.
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7. CydJacHi METOJIY aHaNi3y, CHHTE3y 1 ONTHMI3aIlii MPUCTPOiB HAJIBUCOKUX YaCTOT Ta aHTECH:
METOAMYHI peKOMEeHAaIil Ul CTyIeHTIB HanpsaMmy miarotroBku 6.050901 «Pamiorexnika» [Enxexrponnuit
pecypc]/ H. O. Bacunenxko. — K.: HTYY «KIIl», PT®, 2015. — 58 c.

8. KoHcnekr nexmiil 3 AMCHUIUTIHN «AHTEHHU Ta MPUCTPOi MIKPOXBUIIBOBOI TEXHIKM» OCBITHBHO-
npodeciiiHoi mporpamMu nepuoro(d6akanaBpchbKOro) piBHs BHINOI OCBITH 31 cremianbHocTi 172 «Teneko-
MyHIKalii Ta pagioTexHika», 3a 0cBiTHbONpodeciiiHo nporpamoro «TenexoMyHikalii Ta pagioTexHiKa,
yki1. Mapuenko C. B., Kam’suceke; JATY, 2020 p. — 168c.

JlonaTtkoBa

1. Cuctemu MOOUTBHOTO 3B’S3Ky. 3aCTOCYBaHHS 3ac00iB MOO1THHOTO 3B’ 513Ky [EnekTpoHHuUit pe-
cypc]: HaB4. moci0. i 3700yBaviB cTyIeHs OakajgaBpa 3a OCBIT. mporpamoro «CreriaabHi CHCTEMH elle-
KTPOHHHUX KOMYHiKamii» cren. 172 «Enexkrponni komyHikamii ta paniorextikay / KIII im. Irops Cikop-
cekoro ; ['omosin FO.O. ta inm. — Enextpon. tekct. gani (1 daiin). — Kuis : KIII im. Irops Cikopcekoro,
2023. - 187 c.

2. JIinii pagio3s’s3ky Ta anTeHHI npuctpoi. Hapuanbuwmii mocionuk / [M.J1. Insinos, T.I. I'ypch-
kuii, [.B. bopucos, K.M. I'punienok]. — K.: BITI, 2018. — 250 c.

3. PosnoBcropkenns paaioxsuib [ Exextponnuii pecypce] : konc. ekt B. O. [llesenes, H. B.
Koxemsikina. — XapkiB : Ham. aepoxocMm. yH-T iM. M. €. KykoBcbkoro «Xapkis. aBiail. iH-T», 2023, —
116 c.

4. InpinoB M./I. JIiHii pamio3B’si3Ky Ta aHTEHHI NMPHUCTPOI: HaBuabHUi mocionuk / M. 1. Liei-
HoB, T. I'. I'ypcekuit, . B. Bopucos, K. M. I'punienok. — Kwuis: Bua. gim «CKI®», 2023. — 250 ¢

Indopmaniiini pecypcu

1. biGmiorexka Mi>kKHapOAHOTO TYMaHITapHOTO YHIBEPCHUTETY: OQiliitauid caifiT. Pexxum noctymy:
https://mu.edu.ua/science_library

2. HamionanpHa Oi0mioreka Ykpainu imeHi B. 1. Beprancekoro: odimiiiamii caiit. URL:
http://www.nbuv.gov.ua/

3. CST Microwave Studio Getting Started Manual, CST Studio Suite 2022 [Online].
https://www.3ds.com/products-services/simulia/products/cst-studiosuite/latest-release/
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