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Beryn
Hucriumutina «OCHOBU TIa3MOBO1 €JIEKTPOHIKIY € YaCTUHOIO TpodeciitHol
niarotoBku acmipanTiB 3a Buobopom HHI[ X®DTI 3a manpsamom 10 [pupomnuui
HayKH, 3a cremianbHicTio — 104 ¢i3uka 1 acTpOHOMIS, SiIKa BUKJIAAA€THCS MPOTATOM
JIPYroro poxKy HaBYaHHSI.

OIIUC HABYAJIBHOI JUCHUILITHUA

MeTor0 BUKIaJaHHS HABUYAJIbHOI JUCHUMIUIIHU MIATOTOBKA (haxiBIliB, SKi
3/1aTHI CAaMOCTIMHO PO3B’s3yBaTH PI3HOMAHITHI KOMIUICKCHI 3aBJaHHS 1 TPOOIEMH,
MOB’Si3aHI 3 BHUKOHAHHSAM JIOCHIKEHb PIZHOMAHITHHUX 3aJlad  IU1a3MOBO1
CJICKTPOHIKH: TeHepallisi eJIEKTPOMArHiTHUX XBUJIb ITyYKaMHU 3apsKEHUX YaCTHHOK
1 IPUCKOPEHHS 3apsPKEHUX YACTUHOK €JIEKTPOMArHITHUMHU XBWJISIMU 1, 30KpeMa,
3HATH METOJIOJIOTII0 Ta OCHOBHI €Tamu 1CTOPii PO3BUTKY IJIa3MOBOI €JIEKTPOHIKH.
Kypc «OcHoBU m1a3MOBOi €JIEKTPOHIKM» € HEOOXITHOK CKIIAIOBOIO 3arajibHUX
HaBYaJIbHUX IUCUUIUIIH HUKIY MpoQeciiHOI Ta MPAaKTUYHOI MIArTOTOBKH JTIOKTOPIB
dinocodii 3a cnemianpHicTioO 104 — ®i3uka Ta acTpoHOMis. Bin nae MOXIHMBICTB
O3HAHOMMTH acCIIPaHTIB 3 OCHOBAMHU OIHMCY B3a€MOJIl 3apsAJKEHUX YaCTHUHOK 3
€JIEKTPOMArHITHUMH XBIJISIMHU 3 YPaxXyBaHHSM Pi3HUX T€OMETPUYHUX KOH(ITypariit
CHUCTEM, 1110 B3aEMOJII0Th, & TAKOXK B PI3HUX T'PAHUYHUX YMOBAX.

B mporeci BUBYEHHS Kypcy IUIAHYEThCS MPOCITYXOBYBaHHS JIGKI Ta
MPOBEJCHHS MPAKTUYHUX 3aHITh 3 BUKIQJAaHHAM (DI3UKU PO3TISAYBAaHUX CHCTEM.
3n100yBaui HaOyBaTUMyTh 3/I0HOCTI TIOCTAaHOBKM 3a7a4, BHOOpPY METOIB
BUpPILIECHHSI MpoOJieM, TPEJICTAaBICHHS OTPUMAHMX pe3yJbTaTiB B JAOCTYIHIN
HarJIs0BIHA GopmMi.

1.1 OcHoBHIi 3aBJaHHA BUBYECHHS JUCLIUIUIIHUA:

1. O3naitomuTH 3700yBaviB 3 ICTOPI€I0 BUHUKHEHHS 1 PO3BUTKY IJIa3MOBOI
CJIEKTPOHIKH, K HAMPSIMKY AOCTipkeHb. Hagatu iHdopMaIlio momo JOCATHYTUX
pe3yNbTaTIiB Ta CPOPMYITIOBATH MIEPCIEKTUBHI HAIPSIMU JAOCTIIKEHb.

2. Ha mpuxnanax Oiorpadiii BUIaTHUX BUCHUX O3HAMOMUTH acHipaHTIB 3
ICTOPUYHMMU aCHeKTaMH PO3BUTKY IIa3MOBOI EJIEKTPOHIKH.

3. O3HailoMHUTH acmipaHTiB 3 MPOOIEMATHKOIO MJIa3MOBOI EIEKTPOHIKH, SKY
BUKJIAJICHO B JICKIITHOMY MaTepiaji Ta CynyTHIX MaTepiaiax.

4. Cucrema 3HaHb, OTpUMaHa IPU BUBYEHH1 JJAHOTO KYPCY, € HEOOX1AHOO JIsI
BUIBHOT'O O3HAHOMJIEHHS 3 HAYKOBOIO JIITEPATYPOIO Ta IIPU BUKOHAHHI BIAMOBIIHUX
KBaJTi(iKaiHUX pOOIT.

5. OpHuM 3 BaXJIUBUX 3aBJaHb MPOBEJCHHS 3aHATb € OTPUMAaHHS
acmipaHTaMy HAaBUYOK IPEACTABICHHS OTPUMAHUX PE3YJbTaTiB, SIK y MyOJIYHUX
BUCTYyTaX, TaK 1 B IUCKYCIsIX.

1.2. ®opmyBaHHS HACTYHUX 3arajlbHUX KOMIIETEHTHOCTEH

31aTHICTh TEHEPYBATH HOBI 1/1€1 (KPEaTUBHICTB).
31aTHICTh NMPALIOBATH B MIXXHAPOJIHOMY KOHTEKCTI.



3/1aTHICTh PO3B’SI3yBaTH KOMIUIEKCHI HAyKOBI MPOOJEMU HAa OCHOBI CHCTEMHOTO
HAYKOBOI'O CBITOTJISIAY Ta 3arajlbHOTO KyJbTYpPHOTO KPYro30py 13 JOTPUMaHHSIM
npodeciiiHol eTUKH Ta aKaJeMI4HOT J0OpOYECHOCTI.

1.2.1. ®opMyBaHHS HACTYIIHUX CleliaTbHUX ((PaXOBUX) KOMIIETEHTHOCTEHN

Komnerenuis y cdepi Teopii miaazmu.
Komnerenuis y cepi (i3uku MydkiB 3apsI>KEHUX YACTHHOK.
Kommnereniiis y cdepi 0OCHOB I1a3MOBO1 €JIIEKTPOHIKH.
3/1aTHICTh BUKOPHUCTOBYBATH CYy4YacHY amnapaTypy Mpud MPOBEICHHI HAayKOBHX
JIOCJIIJDKEHD;
31aTHICTh BUKOPHUCTOBYBAaTH METOAM AHAIITUYHOI OOpPOOKM pe3yibTaTiB
JTOCITIKEHHS Ta MaTeMaTHIHOTO MojemtoBaHHs (DPK-4);
3/1aTHICTh BUKOPUCTOBYBATH Cy4acHI TEOPETHYHI YSBJICHHS B Taimy3i (I3UKA IS
aHasizy (I3MYHUX CHUCTEM;
3MaTHICTP BUKOHYBaTH OOYHCIIOBAIbHI EKCIICPUMEHTH, BHKOPUCTOBYBATH
YUCEJIbHI METOAM I PO3B’s3yBaHHS (PI3MYHUX 3a]1a4 1 MOJEIIOBAHHS (PI3MYHHUX
CHCTEM.

30ammicnmbs TOCTAHOBKY 3aJ1aul JOCIKEHHS 3 IJ1a3MOBOI €JIEKTPOHIKU;

31aTHICTh MPOBEJICHHS JOCIIKEHb 3 MUTaHb MJIa3MOBOI €JIEKTPOHIKU. [
bOTO HEOOX1/IHI 3HAHHA OCHOBHHMX METOJIB OIKCY JOCIIIXYBaHUX CUCTEM, Ta
OOTpyHTYBaHHS iX BUOODY.

30amuicms TipoBesIeHHs Bepu(ikallii OTpUMaHUX Pe3yJIbTaTiB, IPOBEACHHS
YHICJIOBUX OLIIHOK PO3TJISAYBAHUX CUCTEM.

30amuicms npodeciiiHO TPe3eHTYyBaTH Pe3yJbTaTH CBOIX JOCIHIIKEHb Ha
HAyKOBUX KOH(EPEHIIISX, CeMiHapax.

YMminnsa 3A11CHIOBaTH MOHITOPUHT HAYKOBHUX JKepen iH(popMailii BITHOCHO
JOCJIIIKYBaHO1 IPOOIEMHU.

1.3. KipKicTh KpeauTiB — 4.
1.4. 3aranpHa KUIBKICTE TOauH — 120.

1.5. XapakTepucTuka HaBYaJIbHOI JUCIUILIIHU:
Onuc HaBYaIbHOI JUCHUILTIHU «OCHOBU METOJIONOT1T BUKIIalaHHs (Di3UKH
Ta aCTPOHOMIi»
["amy3b 3HaHB, HAPSIM MIATOTOBKH, CIEIIATbHICTh, OCBITHBO-
KBaTipiKaIiitHUM piBEHb

["any3p 3HaHBb 10 — IlpupoaHuyi HAyKu
HaIpsIM O1ATOTOBKH 104 — (i3uka Ta acTpOHOMIS
cHeuniajgbHICTh
OCBITHBO-KBaJI(PiKaIIHHUN JoxTop dimocodii
piBEHb

XapakTepucTHKa HABYAJIBHOI TUCIUILTIHA
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Bun [{uka 3araibHOHAYKOBO1
MIATOTOBKU
3arajibHa KUIBKICTh TOOUH 120
Kinbkicts kpeautiB ECTS 4
KinpKicTh 3MICTOBUX MOAYJIIB 2
dopma KOHTPOJIIO ICIIUT
IToxa3HKUKHY HaBYAIbHOI JUCLIUILIIHU
Pik miaroroBku II
JIeKIiiH1 3aHsITTI 32
[IpakTryH1 3aHITTS 16
Cawmocriitna po6ora 68
Koncynpramii 2

1.6. 3annanoBaH1 pe3yJIbTaTH HABYAHHS
3riIHO 3 BUMOI'aMH OCBITHBO-IIPOQECIHHOT IPpOrpaMu 3100yBadl MOBUHHI:

3namu - BUBHAYCHHS I1J1a3MU;
- 3aKOHOMIPHOCTI ApEePOBOro pyxy 3apsIKEeHUX YACTUHOK B MOJISIX;
- PIBHSIHHS T1IpOJIMHAMIYHOI Ta KIHETUUHO1 MOJIeNIeH T1a3Mu;
- METOJIU OIUCY 31TKHEHB 3aPSAIKEHUX YACTUHOK;
- TEH30p A1EJIEKTPUYHOT TPOHUKHOCTI IJIa3MH;
- OCHOBHI TUITH XBUJIb B 130TPOITHIHN 1 MarHiTOAKTUBHIN TU1a3Mi;
- METOJIY OIHUCY XBWJIb B HEOTHOPIIHIN IJIa3Mi Ta SIBUIIIE JIIHIMHOT TpaHchOopMaIrii;
- TUTIM HECTIMKOCTEH HEPIBHOBAXKHOI IJIA3MH; MPOIIECH MEPEHECEHHS YaCTUHOK Ta
eHeprii;
- OCHOBH KBa3UIIHIAHOI TEOPIi;
- OCHOBHI IIPOLIECH Ta METOJU OIHKCY HEIIHIMHOI B3a€MOJII XBWIb 1 3apsIKEHHUX
YaCTUHOK.

3namu (i3MYHI OCHOB KOJEKTHUBHUX B3a€EMOJIN 3apsKEHUX YaCTHHOK 3
CJICKTPOMArHITHUMHM XBWISIMH;, OCHOBHHMX IMPOIECIB X HEJIHINHOT B3a€EMOIII;
MPOIIECIB YTBOPEHHS KUIHBATEPHUX MOJIIB; METOJIIB OMKUCY HEJIHINHOI €BOJIFOII]
aMIUTITY]l TIOJIIB; MEXaHI3MiB, 110 OOMEXYIOTh 30UIbILIECHHS €JIEKTPUYHUX IOJIIB;
(G13UYHUX OCHOB METO/11B IPUCKOPEHHS 3apsKEHUX YaCTUHOK; IPUHIIMUIIB poOOTH
JHIMHUX 1 MUKITYHAX TPUCKOPIOBAYIB.

3Hamu XapaKTepUCTUK BUIIB Ta XapaKTEPUCTHK IJIA3MOBHUX XBUJIEBOJIB,
METOIB ONHUCY JHUCIEPCIHHUX BIACTUBOCTEH IIIa3MOBUX XBHJICBOJIIB, SKOCTEH
NEePIOIMYHUX TUTA3MOBUX XBWJICBOJIB, THUIIB XBWJIb, IO MOIIUPIOIOTECA Y
IJIa3MOBHUX XBUJIEBOIAX, PUHITUITIB TPUCKOPEHHSI Ta TEHEPAIlil XBUJIb Y MJIa3MOBHX
XBUJIEBO/AX, OJJHOMOJIOBI Ta 0araTOMOJI0B1 pEXUMU I'eHepallli, BIUIMB IUCHIIALII] Ha
TEHEPALII0 €JIEeKTPOMATHITHUX XBUIIb.

Ymimu  BU3HaYaTH  KJIIOYOBI  MEXaHI3MU  B3a€MOJIli  IHTEHCUBHUX
CIICKTPOMArHiTHUX XBWJIb 3 TIydKaMH 3aps/DKCHUX YacTUHOK; BHU3HAYaTH
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XapakTEepPHUM Yac PO3BUTKY HECTIMKOCTEH Ta I1HTEHCUBHICTh TMOJIB, IO
30yKYIOTBCS; PO3PAXOBYBAaTH XapaKTEPUCTHUKU EIEKTPO-AMHAMIYHHX CTPYKTYD,
MOJIIB, a TaKOX @apaMeTpiB IUla3MH, Jig 3a0e3MeUYEHHS HaJIeKHOTO TEMITY
MPUCKOPECHHS 3apsA/DKEHUX YACTHHOK; BH3HAYaTH YMOBH TPAHCIOPTYBaHHS
3apSAHKECHUX YACTUHOK; MPOBOJUTH PO3PAXYHOK JWHAMIKHA IYYKIB 3apsKCHHUX
YaCTUHOK.

Ymimu BU3HAUaTH Ty 4YM IHIIY TEOPETUUYHY MOJENb IJs OMHUCY (PIZUYHUX
MPOIIECIB Y MJIA3MOBHUX CUCTEMAX, B TOMY YMCJII BUZHAYATH JOIIBHICTD JIIHIHHOTO
Yy HEJIHIMHOTO OMHCY;  3aCTOCOBYBaTHM OCHOBHI TEOPETUYHI METOIU s
PO3B'sI3yBaHHS PIBHSAHB MOJICI; aHATI3YBaTH (PI3UYHUIN CEHC OTPUMAHUX PO3B'SA3KIB
Ta JaBatv GI3UYHY IHTEPIPETAILIIO TOCTIHKYBAHUX SBHIII.

Vmimu BU3Ha4YaTH XapaKTEpUCTUKH TUIA3MOBUX XBUJIEBOIB, OOpaHHS
METOJ/Iy OINHUCY AMCTIEPCIMHMX BIACTHBOCTEH IJIA3MOBHX XBHWJIEBOIIB, IMIPOBOJIUTH
pPO3paxyHKH MEPIOJUYHUX TIa3MOBUX XBHWJICBOIIB, BUBHAYEHHS THITIB XBUJIb, IO
TIOTIAPIOIOTHCS Y TIIA3MOBUX XBHJICBOJIaX, OI[IHUTH BIUTMB IUCHIIAIII] HA TEHEPAITITO
CJIEKTPOMArHITHUX XBHIIb.

2.3MICT TA CTPYKTYPA HABYAJIbHOI JUCHUILJIIHUA

3MicT HABYAJIBLHOI JUCUHUILIIHA
Moayas 1. OcHOBH IU1a3MOBOI €JIEKTPOHIKHY (3araJibHi MPUHIIMIIN)

Tema 1. CraHoBieHHS Ta pPO3BUTOK TEOPETUYHUX OCHOB IIA3MOBOI
CIICKTPOHIKH.

XPpOHOJIOTIYHUHM OIJIAJ CTAHOBJIEHHS Ta PO3BUTKY TEOPETUYHUX OCHOB
I1a3MOBO1 €NEKTPOHIKUA. AHai3y HMIMPOKOTO Mepeliky MoHorpadiii Ta HayKOBHX
cTaTeil 3 1€l TeMaTWKH 3a BECh IMEPIOJ CTAHOBJICHHS IJIa3MOBOI EJIEKTPOHIKU.
YMOBHE PO30UTTS 3arajabHOr0 HampsMy JOCHIIKEHb HA TaKl CKJIAJOBI, SIK TEOpis
IUIA3MOBUX XBMJIEBOJIB, TEOpis NPOHUKHEHHS MOJIB Yy IUIa3My, 1, BJAcCHE,
TEOPETUYHI  OCHOBHM  IUIa3MOBOI  €JIEKTpOHIKM. KOpoTki  BUTpUMKH 3
OCHOBOIIOJIOKHUX ITyOJIiKalii, Kl OOIPYHTOBYIOTh NPUYMHH BUHUKHEHHS JAHOTO
HaANpsIMKY A0CiKeHb. [[porHo3yBaHHs 1100 MOAAIBIIOTO PO3BUTKY.

Tema 2. ®i3uyHl MeXaHI3MHU B3a€EMOJIIi MYYKIB 3apAJKEHUX YACTUHOK 13
J1a3MOIO.

30yKeHHSI HEBJIACHMX KOJMBaHb y BUIbHIN T1a3mi. 30yKEHHS BJIACHUX
KOJIMBaHb €JIEKTPOHHUM MYYKOM Yy BUIBHIM MUIa3Mi Ta JMi€JIEKTPUKY. JlucumaruBHi
HecTiiikocTi. Kinernuni HectiiikocTi. [lydkoBi HECTIMKOCTI Yy MarHiTOaKTHBHIN
1a3Mi. AGCOIIOTHA Ta KOHBEKTUBHA HECTIMKOCTI.

Tewma 3. Enepris Ta IMITyJIbC HPU MyYKOBO-ILIA3MOBII HECTIMKOCTI.
PiBusinHs OamaHcy eHeprii Ta iMIyJbCy NP MOBUIBHIN 3MiHI aMIUTITYAH Ta
(da3u  eNEeKTPOMArHITHOI XBHWJI B HEPIBHOBAXXHOMY JHUCIEPIyHOUOMY Ta



JMCUTIATUBHOMY CEpEJOBUII. AHaJ3 pIBHSIHL OalaHCy €Heprii Ta IMIYJIbCY Y
JHIAHOMY HAOTMKEHHI.

Tema 4. HeminiiiHa Teopis MOPYLIEHHS KOJIMBAHb IyYKaMH 3apsKEHUX
YaCTUHOK.

Cucrema OCHOBHUX piBHAHb. EBojrowis pe3oHaHcHoi xBwii. HemniniiiHa
TEOpisl B3a€MOJIl Mydka Majoi TyCTUHHM 3 IJIa3MOK0 (QHANITUYHUN DPO3B’SI30K).
Heniniiina Teopiss 30y/UKeHHS HEpPE30HAHCHUX XBWJb. HemiHiliHa Teopis
JUCUTIATUBHUX Ta KIHETUYHUX HecTikocTed. HemiHiliHa Teopis mNopyIieHHS
KOJIMBaHb y Mar”iTOaKTUBHIA ra3mi. HeminiiiHa Teopis 30y/HKEHHS KOJIMBAHb
IUIa3MOBHX XBHJIEBO/IB.

Moayasb 2. OCHOBH ILUI1a3MOBOI €JIEKTPOHIKH (OKpeMi NUTAHHS)

Tema 5. VYmnpaBimiHHS  4YacTOTHUM  CIEKTPOM  IIyYKOBO-IUIa3MOBHUX
HECTIHKOCTEN

B3aemoniss KOJIMBaHb Ta YNPaBIIHHA CHEKTPOM PE30HAHCHUX YacTOT
130TPONMHOI TUIa3MU. B3aemofis pe30HAaHCHUX Ta HEPE30HAHCHUX KOJIUBAaHb.
PO3BUTOK My4YKOBOI HECTIMKOCTI B IUIA3MOBIA CHUCTEMI 3 PEryJipHUM 30BHILIHIM
MI0JIEM Ta KIHIIEBUM piBHEM L1ymy. B3aeMois KonuBaHb y pasi po3BUTKY MYUYKOBOI
HECTIMKOCTI.

Tema 6. OCHOBHI THITH KOJHUBaHb IUIA3MOBHUX XBHIIEBOIIB

KonmuBanHsa Ta XBWjIl B 130TPOMHUX IUIa3MOBUX XBuieBogax. O0'emHi
MOTEHIIIMHI XBHJII Y MAarHITOAKTHMBHUX IUIa3MOBHUX XBHWJICBOAaX. HemoreHmiliHi
XBWJII Y MarHiTOAaKTUBHHMX IUIA3MOBHX XBUJeBojax. [lomupeHHs MOBEpXHEBUX
XBUJIb Y TJIaBHO-HEOHOPITHUX IJIa3MOBUX XBUJICBOIAX.

Tema 7. IlopylieHHs KOJIMBaHb €JIEKTPOHHUMH IyYKaMU Yy IUIa3MOBHX
XBUJIEBOAAX

BB HEONHOPIAHOCTI IIUIBHOCTI Iy4YKa Ta PO3TAIIyBaHHA HOro w000
ia3Md  Ha 1HKpEeMEHTH HecTiikocTi. [lma3smMoBo-mydukoBa HECTIHMKICTH Y
HEOJHOPIAHUX XBUieBoAax. HemiHiliHa Teopis 30y/)KEHHS MOBEPXHEBOI XBWI Y
MJ1a3MOBOMY XBHWJIEBO/I1 3MIHHOTO pajalycy.

Tema 8. JIudpakuiiinuii crmoci® BUBESHHS €HEPTIi 3 IJIa3MOBUX XBUJIEBO/IIB

Judpakiiis TOBEpXHEBHX XBWJIb Ha PI3KOMY CTPHOKY IIIJIBHOCTI
MWTIHAPUYHOTO TUIa3MOBOTO XBHIIEBOY. [udpakiiis Ta 30y/pKeHHS OBEPXHEBUX
XBUJIb, 10 MOMIUPIOIOTHCS HAa KOPJIOHI TUTa3Ma-MeTal MPU BpaxyBaHHI TPOCTOPOBOI
aucriepcii. Jludpaxiis moBepXHEBUX XBUJIb, IO MOIIMPIOIOTHCS HA MEXI IuTa3Ma-
MeTaJs YIIONEPEeK MarHiTHOTO TOJIS.

Tema 9. PensiTuBicTChKa M1a3MOBA €JIEKTPOHIKA



CTiKICTh CHUIIBHOCTPYMOBUX MYYKiB y mia3mi. OcoOauBOCTI 30yIKEHHS
KOJINBaHb MOHOEHEPTETUUHUM PEJISITUBICTCHKUM €JIEKTPOHHUM ITyukoM. B3aemois
ny4yka 3 IUIa3MOI0 TpH 30yMKEHHI IHTEHCHMBHUX MapaMETPUYHO HECTIMKHX
KOJIMBaHb. ExcriepuMeHTanbH1 JOCI1PKEHHS B3AEMO/I1T PEIATUBICTCHKHUX ITyYKIB.

CrpyKTypa HAaBYAJBHOI M CHMILTIHH

Tema nexuii

Bcroro

Jlexmiin

[IpakTnuHnx
3aHATH

CamocriitHa
poboTta

Koncynpranii

Monayne 1.
OcHoBH
IJ1a3MOBO1
€JIEKTPOHIKH
(3aranpHi
MIPUHIINIIN)

Tema 1.
CraHOBIICHHS Ta
PO3BUTOK
TEOPETUUHUX
OCHOB IIIa3MOBOI
CJIEKTPOHIKH.

14

Tema 2. Di3uyni
MEXaHI3MU
B3a€MOJIIT ITy4YKIB
3apSAHKEHUX
YaCTUHOK 13
IIa3MOIO.

14

Tema 3. Enepris
Ta IMIIyJbC TIPH
y4YKOBO-
1a3MOBiH
HECTIWKOCTI.

16

Tema 4.
Heniniiina reopis
MOPYIICHHS
KOJIMBaHb
IIy4YKaMu
3apAIKEHUX
YaCTHUHOK.

14

10

Bcwvoco 3a
Mmooynem 1

58

16

10

34

Moayns 2.




OcHoBH
1J1a3MOBO1
€JIEKTPOHIKH
(oxpemi
MUTaHHSA)

TeMma 5.
YnpaBniHHs
YaCTOTHUM
CIIEKTPOM
ITy9IKOBO-
IJIa3MOBHX
HECTIMKOCTEH

14

Tema 6.

OCHOBHI  THIIH
KOJINBaHb
IUIa3MOBHUX
XBUJIEBO/I1B

16

Tema 7.
[Topymienus
KOJIMBAHb
€JIEKTPOHHUMH
My4YKaMH y
IJIa3MOBHX
XBHJIEBOJAX

12

Tema 8.
Hudpakuiitauii
croci6
BHUBEICHHS
eHeprii 3
IJIA3MOBHUX
XBUJIEBO/IIB

Tema 9.
PengaruBicTchka
IJ1a3MoBa
€JIEKTPOHIKA

Bcewvozo 3a
Mooynem 2

62

16

34

Pa3om

120

32

16

68

JarajibHui

oocHr:

120

roj.,

30Kpema:

JIEKIH

32

roj.;

MpaKTUIHUX/ceMiHapiB — 16 Tof., caMOCTIHHOT poOoTH — 68 T0/1., KOHCYJIbTaIllNi — 4

rond.




4. TeMaTU4HUIi IUVIaH NPAKTHYHHUX TA CEMiHAPCHKUX 3aHATH

No Tema ['onuam

3/m

1 30yDKeHHST BJIACHUX KOJIMBAHb €JIEKTPOHHUM IIYYKOM Y 2
BUIBbHIH IJ1a3Mi Ta JICJICKTPUKY.

2 JlucunaTtuBHI HECTIMKOCTI. 2

3 PiBHsaHHS OanaHCy eHeprii Ta IMIYJIbCY MNP TOBLIBHIN 2
3MiHI aMmIUnTYyau Ta ¢a3u eIeKTPOMArHITHOI XBWJIl B
HEPIBHOBAXXHOMY JIUCIIEPTYIOUOMY Ta JIUCUIIATUBHOMY
CEPEIOBHIIII.

4 EBoJt011is1 pe30HaHCHOT XBHJIL. 2

5 Heniniiina Teopist B3aeMoOfli Mydka Manoi TyCTHHH 3 2
MJ1a3MOI0 (aHATITUYHUN PO3B’SI30K).

6 HeniniiiHa Teopis JOUCUMATUBHMX Ta  KIHETUYHHUX 2
HECTIHKOCTEH.

7 Po3BUTOK TydKOBOi HECTIHKOCTI B IUIa3MOBIH 2
CUCTEMi 3 PETyJIIpHUM 3O0BHIIIHIM IOJIEM Ta KIHIIEBUM
pIBHEM IITyMY.

8 B3aemonist koiMBaHb |y pa3l  PO3BUTKY IYYKOBOI 2
HECTIMKOCTI.

Bceworo 16
5. CamocrTiiina po6oTa

Ne Tema I'ognun

3/m

1 CamocTiliHe oOmpaIfoBaHHs TeMU TudpaKIlisi MOBEPXHEBUX 34
XBWJIb Ha PI3KOMY CTPHUOKY UIUIBHOCTI MHJIIHAPUYHOTO
IJIa3MOBOT'O XBHJIEBO/LY.

2 CamocTiliHe ompaloBaHHS TeMH OCOOJIMBOCTI 30YJKEHHS 34
KOJIMBaHb MOHOCHEPTeTHIHUM PENSATUBICTCHKUM
CJIICKTPOHHUM ITYYKOM.

Bceworo 68

3anuTaHHA 1)1 caMoINepeBipKU

1. 30y/KeHHS JICHTMIOPIBCHKUX XBUJIb ITYYKOM Majioi TyCTHHHU

2. IlpuckopeHHs 10HIB BHACTIOK HECTIMKOCTI MOMEPEYHO OOMEKEHOro IMydkKa y

Ia3mi
3. [1na3ma - my4oK sIK MiJICKIII0BayY KOJIMBaHb

4. HecTiiKICTb ITy4Ka B CEPEJOBHUILI 3 BiJ’ €MHOIO JIIEIEKTPUYHOI IPOHUKIIUBICTIO

5. QucnepciiiHe piBHSAHHS JJIs1 KUTBKOX XOJIOJTHUX MTOTOKIB
6. JlucunaTuBHI HECTIMKOCTI

7. HecTIAKICTh ABOX MOTOKIB PIBHOI I'YCTUHU

8. [Nonspuzariiiina HeCTIMKICTh My4YKa y M1a3Mmi

9. ducnepciiiHe piBHSHHS IPU YpaxyBaHHI TEIJIOBOTO PYXy YaCTHHOK
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10. B3aemoiis 1BOX BIIACHUX XBWJIb, IO MOXYTh 30Yy/’KYyBaTUCh MYYKOM B OJHIN
CTPYKTYpi1

11. BmiuB TemnoBOro pyxy 4YacTMHOK IIydyka Ta IUIa3MU Ha 1HKPEMEHTH
riApOAMHAMIYHOI HECTIMKOCTI

12. HecTiMKICTh My4Ka 3 BEJIUKUM TEIJIOBUM PO3KUIOM Y XOJIOIHIN IJ1a3Mi

13. B3aemoiig XBUJIb Yy MJ1a3Mi 3 BEJIMKUM PIBHEM LIyMY

14. Heniniitna Teopis 30ypKeHHs KOJIMBaHb €JIEKTPOHHUMHU ITyYKaMU

3anuTaHHA 10 eK3aMeHYy

Teopist HECTIHKOCTI TOTOKIB Y XOJIOJHIN IJ1a3M1 B JIIHIHHOMY HaOJIM>KEHH1

HecriiikicTh BIIHOCHOTO PyXY 10HIB Ta €JICKTPOHIB

30yKeHHS JIGHTMIOPIBCHKUX XBWJIb ITyYKOM MaJjloi I'yCTHHH

HecrtilikicTh yuka B CEpeIOBUIII 3 BiJl’ EMHOIO J1CJICKTPHUUHOIO

MIPOHUKJIUBICTIO

BnacTuBOCTI OIMHOYHOTO MOHOCHEPTETUYHOTO MOTOKY

[IpuckopeHHs 10HIB BHACIIAOK HECTIMKOCTI IONEPEYHO OOMEKEHOrO MMyUYKa

y mia3mi

7. HecTilKICTh y4YKa B CEpeIOBUIII 3 B1JI'EMHOIO A1€JIEKTPHUYHOIO

MIPOHUKJIMBICTIO

HecTilKICTh yUYKa €JIEKTPOHIB Y MarHiTOAKTUBHIN IJ1a3M1

: [Tna3ma - mydoK SIK MiJCHIIIOBaY KOJIHBAaHb

10.  HecTilKicTb Imy4yka B CEPEAOBHIII 3 B’ €MHOIO J1€JIEKTPUUHOIO
MIPOHUKJIUBICTIO

11.  HecTiliKicTh My4yKa €JIEKTPOHIB y MarHiTOAKTUBHIN 11a3Mi

12.  Ilna3ma - my4oK SIK MiJICHIIIOBaY KOJIMBAHb

13.  JlucmepciiiHe piBHSHHS JJI KUTBKOX XOJIOAHUX MOTOKIB

14.  HecTi#KIiCTh MOTOKIB Yy JIHIHHOMY T1IPOJUHAMIYHOMY HAOJIMKEHHI 3
ypaxyBaHHSM TEIJIOBOTO PyXY YaCTUHOK

15. JlucumaTwBHI HECTIMKOCTI

16.  HecriiikicTh ABOX MOTOKIB PIBHOI I'yCTUHHU

17.  HecTiliKicTh NOTOKIB y JIHIHHOMY T'1IpOJIMHAMIYHOMY HAOJMKEHHI 3
ypaxyBaHHSM TEIJIOBOTO PYXY YaCTUHOK

18.  JlucumaTWBHI HECTIMKOCTI

19.  Tlonspuzaliiina HECTIHKICTb IyYKa y M1a3mi

20.  Jlucmepciiine piBHSHHS MPU 30y PKEHH]1 KOCUX XBUJIb XOJOAHUM ITyYKOM
MaJjioi TyCTHHHM Y TUIa3Mi 3 YpaxyBaHHSIM TEIUIOBOTO PYXY Ta 31TKHEHHS
YaCTHUHOK TUIa3MHU

21.  ucnepciitHe piBHSHHS IIPU YpaxyBaHHI TETIOBOTO PYXYy YaCTUHOK

22.  PensATUBICTCHKI TyYKH

23. BmuuB TemIoBOTO pyXy YaCTHHOK ITydYKa Ta IJIa3MH Ha IHKPEMEHTHU
rIpOAMHAMIYHOI HECTIMKOCTI

24.  Cnocobu KepyBaHHS HECTIMKICTIO HA MOYaTKOBOMY BIATHUHKY ii PO3BUTKY

25.  OuiHKa KUIbKOCTI KIHETUYHOI €HEprii, 0 NePEaEThCS EIEKTPUIHOMY
TIOJTIO BiJl ITy4YKa Majoi 'yCTUHU
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26.  HecriiikicTh mydKa 3 BETUKUM TEIUIOBUM PO3KHUJIOM Y XOJIOAHIH M1a3mi

27.  B3aemopmis XBWIb y TUIa3Mi 3 BEJIMKUM PIBHEM IIyMY

28.  HeniniiiHa Teopist 30y KEHHS KOJIMBaHb €JIEKTPOHHUMU MyYKAMHU

29.  B3aeMmopis IBOX BJACHUX XBHJIb, III0 MOXKYTb 30y/KYyBaTHCh IIyYKOM B
OJIHINA CTPYKTYpI1

30. BmiuB HEOZHOPITHOCTI MyYKa, IPOCTOPOBO CYMILIEHOTO 3 IJIa3MOI0, Ha
1HKpPEMEHT HECTIMKOCTI

31.  YMoBU npUIaTHOCTI JIHIMHOTO HAOIMKEHHS
32.  Po3BHUTOK My4KOBOi HECTIMKOCTI y TJIa3MOBIH CUCTEMI 3 KOHEUHHM PiBHEM
mymy

33.  Hemniniiina teopis 30y PKeHHS XBUJIb Y TJIa3MOBHUX XBHUJIEBO1aX

34.  JlucmepciiiHe piBHSHHS AJI KUTBKOX XOJIOJAHUX MOTOKIB

35. Cucrema OCHOBHUX HENIHIMHUX PIBHSIHB IJIs po3Maxy Ta da3u XBUII1
36.  P03BUTOK pe30HAHCHOI XBUJI1

6. MeToau KOHTPOJIIO
CkiagaHHsl KOJOKBIYMIB 3a T€MaMU TNPAKTUYHUX/CEMIHAPCHKUX 3aHSATH,
IIACbMOBUI €K3aMEH.

7. Cxema HapaxyBaHHs 0aJliB

Marepian kypcy "OCHOBH METO0JIOT1T BUKIaAaHHs (DI3UKU Ta aCTPOHOMIT"
3TiJIHO HABYAJIBHOI MporpamMud MicTUTh 9 TeM. TeMu po3moaiacHI MO0 MOIYJISX
BianoBigHO: I Moaynb — 4 Temu (Big 1 no 4), Il moxyns — 5 Tem (Bia 5 1o 9). Ouinka
po6oTH 3100yBaviB MPOBOAUTHCS 32 MOYJIBHO-PEUTHHTOBOIO CHCTEMOIO 1 BKITIOYAE
Taki BUIM pOOOTHM HAJl KypCOM: MPAKTHYHI POOOTH, 3aCBOEHHS TEOPETHUYHOTO
Marepiajly Ta JOMAIIIH1 3aBJIaHHS.

Temu 3a Kypcom Pazom
Mopyis 1 Mopyb 2 Ex3amen

T1-T4 T5-T9 100
30 30 40

TI, T2 ... - TemMu po3aiJIiB.

OrriHKa 32 MOJTYJIb CKJIQIA€THCS 3 OILIHKH 32 PAKTUKYM, TOTOYHUN KOHTPOJIb,
BUKOHAHHS JIOMAIlHIX MHChbMOBHUX 3aBAaHb. 3100yBadi IMMOBHUHHI BHKOHATH Ta
0(pOpMHUTHU BCi MPAKTHYHI POOOTH.

3100yBayl NUIIYTh BIAMNOBIIHO JO KOXKHOIO MOJYJISI MUCbMOBI KOHTPOJIBbHI
poOOTH, KOJKHA 3 SIKUX OLIHIOETHCS MakcuMyM 10-ma Ganamu. Pemrra 20 GaniB — 11e
CepelHs OLIHKa MOTOYHOI'O KOHTPOJIIO 32 BIANOBIIHUMHM TEMaMH, KOJOKBIYMHU
(ycH1), caMOCTiitHI TUCBMOBI POOOTH 1 T. 1H.

JI71st oMy cKy 710 MiJICYMKOBOI'O CEMECTPOBOT0 KOHTPOJIIO 37100yBay B CyMmi 3a
NPAaKTHUKYM, TOTOYHHIA KOHTPOJIb, BUKOHAHHS JIOMAIIHIX MHChMOBHX 3aBJaHb Ma€
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HaOpatu He MeHme 30-tu 6amiB 3 60-Tm MOXIUBHX, TOOTO He MeHIe 50% Bix
MaKCHMaJILHO MOKJIUBOTO.

Ha ex3ameni 3100yBau moxe oxaepskatu Bijg 20 mo 40 Gami. Mix 0 ta 20
OaJiamMu OIIHKA HE BUCTABJISIETHCSA, €K3aMEH BBAXKAETHCS HE 3/laHUM. banu, oepxaHi
Ha ek3ameHl Bin 20 mo 40 nmomarotrhest Ao OaniB, ojep:xkanHux y cemectpi (30-60
OamiB). 3a Ii€0 CyMOIO 3TiTHO TaOJWIll MIKAJIX OI[IHIOBAHHS BUCTABIISIETHCS
M1JICYMKOBA OIlIHKA J10 3JTIKOBOT KHUKKH.

HIkaJya omiHIOBaAHHSA

Cyma 6aJiB 3a BCi BUIU Ominka
HAaBYAIBHOI JIANBHOCTI 33 YOTUPUPIBHEBOKO MIKAJIOK
MPOTATrOM CEMECTPY OLIIHIOBAHHSI
90-100 BIZIMIHHO
70-89 nobpe
50-69 3aJ0BLIIBHO
1-49 HE3a0B1JIbHO

Kpurepii ouinroBanus
NMUTAHb €K3aMEeHANIHHOr0 0ijIeTy (KOHTPOJIBLHOI pO00TH)
Ex3amenariiinuii  O6i1eT (KOHTpOJbHA po0OTa) MICTUTHh KUJIbKa 3aBJaHb
(TeopernuHi muTaHHS abo 3amadi). KokHe 3aBnaHHs Mae CBIM BaroBui Oan
(BKa3yeThCs y NyXKax OUIsl TUTaHHS) Ta OIIHIOEThCS OokpeMo. CymapHO 3a BCl
BIJIMOBIl Ha €K3aMEHAaIlIiHI TMUTaHHS MOYKHA OTpHMAaTH MakcuMaibHO 40 Oais.
Cymapnuii 6a 3a KOHTPOJIbHY POOOTY BKa3y€ThCSl B TEKCTI BIAMOBIAHOT poOOTH.

Ne | XapakrepucTuka BIIOBIJII HA KOXKHE 3 MUTaHb | % B1ja max Oany
eK3aMEHaLIHHOTO O11eTy (KOHTPOJIbHOT poOOTH) | 3a BIAMOBIAbL HA
TUTAHHS

1 |IloBHa Ta BipHa BIANOBIAb, Ha MHUTAHHS abo0 Yy 100 %
MIOBHOMY 00CS31 IPaBUJILHO BUpIIIEHA TPaAKTHYHA
3a/1a4a OlIeTy

2 | IToBHa BiAMOBiAL 3 HE3HAYHUMHU MTOMUJIKaMu (200 80-95 %
HE3HAYHI TMOMUJIIKA Y PO3paxyHKax MPaKTUYHUX
3aBJIaHb 3a HASBHOCTI BIPHOI PO3PaxXyHKOBOI
(opmyum);

3 |HemoBua, ane BipHa BignmoBigs (abo 3HaYHI 50-80 %
MMOMWIKH y pO3paxyHKaxX MPaKTUYHUX 3aBlIaHb 3a
HasIBHOCTI BIPHOI pO3paxyHKOBOi (OpMyiu st
pO3B’s3aHHS NPAKTUYHHUX 3aBAaHb);

4. | BianoBiges TOBHA, aje MICTUTh TpyOl MOMUJIKH 30-50 %
(a60 BupilIeHHS TPaKTUYHUX 3aBJaHb OUIETY
MICTUTh T'PyOl TOMUJIKHA, PO3PAXYHKOBI (hOpMyJIn
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JUISL PO3B’A3aHHS MPAKTUYHUX 3aBJaHb MICTATH
MTOMUJIKH)

5 | HenoBHa BiANOBI/b 3 CYTTEBUMHU MOMUJIKAMU 5-30 %
6 | HeBipHa BiANOBiAb 0-5 %
7 | BimcyTHs BiANOBiAL HA TEOPETHUYHE NMUTAHHS (200 0%

BIJICYTHE BUPIIICHHS MPAKTUYHUX 3aBJaHb OIETY)

9. PekomeHg0BaHa JiiTteparypa
OcHoBHa JiTepaTypa

1. Kingpareuko A.M. Bceryn 10 TEOpeTHYHOI I1a3MOBOi  €JIEKTPOHIKH.

HapuanpHuii nocionuk. Xapkis: XHY , 2000 — 74 c.

2. https//:Plasma Physics: An Introductory Course - Cambridge University...
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