MuHHCTEPCTBO HAYKH H Bbicmero o6pazosanusa Poccniickoii @enepamun
®enepanbHOe rocysapcTBeHHOE 010/ KeTHOE 00pa3oBaTeIbHOE YUPEKICHUE
BhICIETO 0Opa3oBaHusA
«BraauMupCKHil rocy1apcTBeHHbIH YHHBEPCHTET
umMeHH Anexcanapa ['puropsesuyua u Huxonas I'puropseBnda CTosieToBbIx»

(BaI'y)

WHCTUTYT HH(OPMAIAOHHBIX TEXHOJIOTHH M Pa/IHO3/IEKTPOHHKH

Barg,

PABOYASA TPOI'PAMMA JIMCHUITJIMHBI
DNeKTpoAMHAMHKA U PaCIpOCTPaHEHHE PaIHOBOJIH

HampaBJ/IeHHE NOATOTOBKH / cnenHAJILHOCTH

11.03.01 Paguorexnuxa

HANPABJIEHHOCTH (NPOH/Ib) MOATOTOBKH

DIeKTpOHHBIE ITH(POBbIE YCTPONCTBA H CHCTEMBI

r. Bnagumup



44
1. IHEJIK OCBOEHMUS JTUCIMIIVIMHBbI

[lenbi0 OCBOEHHS AUCIHILITHHEI «)IEKTPOJHHAMHAKA H PaclipoCTpaHEHHE PaJHOBOJIH»
sBIsieTcs HOpMHpOBaHHME HABBIKOB IPHMEHEHHS OCHOBHEIX IOJIOKEHHH TEOPHH 3IIEKTPOMAarHHTHOIO
oIS 718 permenus 6a30BbIX 33/1a4 ANEKTPOAUHAMHUKH, obecnieueHue QyHjaMeHTaIbHONH NIOATOTOBKH
crienma- IMcTa, HeoOXOIHMOH ISt CO3/1aHMs M 3KCIUIyaTallid YCTPOHCTB M CHCTEM, OCHOBaHHBIX Ha

HCIIOJIb- 30BAHHH 37IEKTPOMArHATHBIX BOTHOBBIX ITPOIIECCOB.
3amaun: MOATOTOBKA B 00IACTH 3NIEKTPOJIHHAMHKH IS MPO(eCCHOHAIBLHOH IS TEIHOCTH CIIe-
IUAJIACTa: HAY9HO-HCCIIeI0BaTeIbCKOM, TPOEKTHOM.

2. MECTO JUCIIUIL/IMHBI B CTPYKTYPE OIIOII

Jlucuummaa «DIeKTPOAMHAMHKA H PACIPOCTPAHEHHE PAIHOBOJIH» OTHOCHTCS K 00s3aTeIbHON

YHacTH.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA 10 AUCHUILJIWHE

[Inanupyemble pe3yinbraThl OOyYeHHA 1O JAHCHMILUIHHE,

COOTHECCHHBIC C IUIAHHPYEMBIMH

pezyasTaTamu ocBoeHHs OITOI] (koMneTeHIHsIMH W HHIMKATOPAMH TOCTHKEHHS KOMITETEHIIHI)

dopmupyembie ILnanupyemsble pe3ynbTaTsl 00y4eHH MO JUCLMIUTHHE, B HaumeHoBaHue
KOMITETEHIIUH COOTBETCTBHH C MHIHKATOPOM JAOCTHIKEHHS KOMITETEHLIMH OLIEHOYHOT'O CPECTBA
(kon, comepskaHue WHaMKaTOp HOCTHKEHHA PesynbTaTel 00y4eHHs 10
KOMMETEHLIHH) KOMIIETEHIIHH JUCLIMTLTHHE
(xom, coaep:xaHHe
MHIMKATOpA)

VK-1. Cnocoben
OCYIIECTBJIATE
IIOUCK, KPUTHYEC-
KHH aHATIH3 |
cuHTe3 Hpopma-
IIUH, IPUMEHSATh
CHCTEMHBIH 1oj-
X0 JUIs pele-
HUsS TIOCTABJIEH-
HBIX 3a]1a4.

YK-1.1. 3HaeT npHHIHTEI
cbopa 1 0606menus HHpOp-
MAIIHH.

VYK-1.2. YMmeer cooTHECTH
Pa3HOPOHbIE ABJICHHS W CHC-
TEeMaTU3UPOBATh WX B PAMKAX
130paHHBIX BUAOB NMpodeccH-
OHAJILHOM JEATeTEHOCTH.
VK-1.3. BnajeeT HaBsIKaMH
HAyYHOTO MOMCKA M MPaKTH-
4eckoii paboThl ¢ HHpOpMa-
LHOHHBIMH HCTOYHHKAMH; Me-
TOAaMH MPHHATHS PeLICHHI.

3HaeT OCHOBHEIE MOJIO-
JKEHUS. TEOPHH BOJIHOBO-
JI0B ¥ KoJ1eOaTenbHbIX CH-
CTEM, YCJIOBHS PaclpocT-
paHEHHUS TEKTPOMarHHuT-
HBIX BOJIH B aHH30TPOII-
HBIX cpefiax, ocobeHHoc-
TH pabOTHI palHOITHHIIA B
HETIOCPE/ICTBEHHOM O.1H-
30CTH OT 3€MHO# TOBEpPX-
HOCTH.

YMeeT npuMeHSITE OCHO-
BHBIE NOJIOXKEHHS TEOPHH
HaIMpaBIAIONINX H KOJle-
OaTeNbHBIX CUCTEM IS
aHaJIM3a BOJTHOBBIX ITPO-
LIECCOB B OCHOBHBIX JIH-
HHUAX IEpeaadu u 00BeM-
HBIX pe30HATOpax, aHaJH-
3MPOBAThE 0COOEHHOCTH
pacnpoCTPaHEHHS 3TIeK-
TPOMarHUTHBIX BOJIH B
AHM30TPOIHEIX Cpelax;
HCIIONIB3YS 3HaHUA O (u-

TecToBble BONPOCHI.
[TpakTHKOOpHEHTH-
pOBaHHBIE 3aJaHHA
K 1abopaTopHBIM pa-
foram U npakTHyec-
KHM 3aHATHIAM.




3MYECKHX MapaMeTpax 3e-
MHO# TOBEPXHOCTH H aT-
Moc(epsl, BBIIOIHATE
OILIEHKY YCJIOBHH pacIpo-
CTpaHeHHs paJHOBOJIH B
3€MHBIX YCIOBHSIX.
Brnaneer meTtoamu aHa-
JIM3a BOJIHOBBIX ITPOIIEC-
COB B OCHOBHBIX THIIaX
JIMHHM nepenadu U 00b-
€MHBIX Pe30HaTOpax, CIo-
cobaM# OITMCaHHUs pact-
pOCTpaHEeHHs PaMOBOIH
B @aHM30TPOIHBIX CpeIax
H €CTECTBEHHBIX YCIIOBH-
AX.

OIIK-1. Cnoco-
OeH uCmoab30-
BaTh MOJIOXKEHHUS,
3aKOHBI H METOIBI
€CTEeCTBEHHBIX
HayK H MaTeMaTH-
KM ISl pEIIEeHUs
3aJ1a4 B HH)KCHED-
HO# JiesiTeJIbHOC-
TH.

OIIK-1.1. 3naeT OCHOBBI
MaTeMaTHKH, PU3HKH, BbI-
YHCTATEIBEHON TEXHHKH K
NpPOrpaMMHEpPOBaHHUS.
OIIK-1.2. ¥YMeer pemath
cTaHgapTHEIE IPoeccHo-
HaJIbHBIE 3a/1a9¥ C IpUMe-
HEHHEM eCTEeCTBEHHOHAY-
YHBIX H 00IEeHHKEHEPHBIX
3HAHHI, METOJOB MaTeMa-
THYECKOTO aHaTH3a B MO-
IeNUPOBaHHUA.

OIIK-1.3. Brageer HaBbIKa-
MH TEOPETHYECKOr0 U 3KC-
IIEPEMEHTAITLHOTO HCCIIe-
JoBaHH# 00BEKTOB Mpode-
CCHOHAJILHOHM NeATeIbHOC-
TH.

3HaeT 3MeKTPOAHHAMH-
YyecKHe H MaTeMaTH4ec-
KHE METO/IbI pacyera 3lie-
KTPOMarHUTHBIX HaIpas-
JSIONIAX M Konebarens-
HBIX CUCTEM, XapaKTepH-
CTHKH BOJIHOBBIX IIPOLEC-
COB B MPHKJIAHBIX 3a/1a-
yax, CBA3aHHBIX C IpaK-
THYE€CKHM HCIIOJIE30BaHH-
€M FHpOMAarHUTHEIX Cpell,
OCHOBHBIE aJITOPHTMEI
IEKTPOIMHAMHYECKOTO
pacyera paJHOIHHHH B
HeNnocpeACTBEHHOH 0/H-
30CTH OT 36MHOH MOBEP-
XHOCTH.

VYMeeT NpUMEHSATE JJIeK-
TPOAMHAMUYECKHE U Ma-
TeMaTH4YeCKHE METOIBI
JUIA pacyeTa OCHOBHEIX
JMHHHUH niepeayy 1 00s-
€MHBIX Pe30HATOPOB, BhI-
YHCJIATh XapaKTePHCTHKH
ANIEKTPOMArHHTHBIX BOJIH
B THPOMAarHMTHBIX Cpejax
H €CTECTBEHHBIX YCJIOBH-
SIX B HEIIOCPEJCTBEHHON
OIM30CTH OT 3eMHO# 1O-

TecToBBIE BOIPOCHL.
[IpakTHKOOPHEHTH-
pOBaHHbIE 3a/laHHUs

K 1ab0opaToOpHBIM pa-

6oTam M npakTHYEC-
KHM 3aHATHSM.
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BEPXHOCTH.
Bnageetr maTemMaTtuyec-
KHUMH METOJaMH PEIIECHHS
TIPHKJIAJHBIX 31E€KTPO/IH-
HaMMYeCKHUX 3a]1a4, CBA-
3aHHBIX C pacyeTOM Harl-
PaBJISIOLIMX U Kojebare-
JTEHBIX CHCTEM, MPAKTH-
YeCKHUM HCIIOTh30BaHUEM
THPOMAarHMTHBIX Cpell U
ONpEEICHHEM XapaKTe-
PHCTHK 3€MHBIX paJIHOJIH-
HHUH, B TOM YHCJIE C TIOMO-
LB COBPEMEHHBIX BEI-
YHCIHTENLHBIX CPEJICTB.

OIIK-2. Croco-
6en camocTosTE-
JIEHO IPOBOIMTH
IKCIIEPUMEHTAIb-
HEIE HCCIIEIOBA -
HHUS H HCIIOJIB30
BaTh OCHOBHBIE
mpHeMbl 06paboTt-
KH U Ipe/CcTaBlie-
HHUA MOTYyYEHHBIX
JaHHBIX.

OIIK-2.1. 3aeT MeTOoaBI
006paboTKy H IpeacTaBie-
HHS pe3yJIbTaToB IIPH 3KC-
NepUMEHTAIBHBIX UCCIIe-
JIOBaHUSX TIPOLIECCOB IPO-
XOXJIEHHS CUTHAJIOB Yepe3
pa3Ii4HbIe PaHOTEXHH -
YEeCKHE CTPYKTYPBHI.
OIIK-2.2. ¥MmeeT camocTo-
ATEJIBHO BBINOJHATE Hab-
TIOJICHHSA H H3MEPEHHS TIPH
3KCIIEPHMEHTATBHBIX HCC-
nefoBaHusAX B naboparop-
HBIX YCIIOBHSIX.

OIIK-2.3. Bnageet HaBbIKa-
MH H3MEpPEHHs TapaMeTPOB
PaHOTEXHAYECKHX MPOLIe-
ccoB ¥ 06paboTku noy-
YEHHBIX 3HAYCHHH.

3HaeT MeTo/ Ikl HabmoIe-
HHUS U H3MEPEHHS, TIPHE-
MBI 06paboTKH H Tpen-
CTaBIIEHHUSA PE3YJIbTATOB
IIPH 3KCIEPUMEHTAIBHBIX
HCCIIEIOBAaHUSAX IEKTPO-
MAarHHTHBIX BOJTHOBBIX
TIPOLIECCOB B HAIIPABRIISAIO-
MUX ¥ KojebaTeTbHbIX
CHCTeMaXx, NPH H3yYECHHH
B 1a00paTOPHBIX YCIOBH-
X XapaKTePHCTHK I'MPO-
MarHMTHBIX CpeJl ¥ Mapa-
METPOB Ha3eMHBIX PajHoO-
JTHHUH.

YMeeT caMOCTOATEIBHO
BBITIOJTHATH HAOMIOAeHUS
W U3MEPEHHs IIPH JKCIIe-
PUMEHTAITBHBIX HCCIIE0-
BaHUAX B 1a00OpaTOpHBIX
YCIIOBHSAX XapaKTEePUCTHK
JTHHH nepeaadyn H 005-
€MHBIX PE30HATOPOB, Ma -
KeTOB, QYHKIIHOHATIBEHO
HWLTIOCTPUPYIOLIHX BO3-
MOKHOCTH THPOMArHUT-
HBIX CpeJl ¥ CBOHCTBA Ha-
3eMHBIX PaJHOJIMHHH.
Bnameer Mertomamu Hab-
TONeHHS H H3MEPEHHS

TecToBbie BOIPOCHI.
[IpakTHKOOPHEHTH-
POBaHHBIE 3a/IaHUA

K 1abopaTopHBIM pa-
00TaM M npakTHYec-
KHM 3aHATHSM.




JIFOJICHUS U U3MEPEHHS
napamMeTpoB IeKTpoMar-
HHUTHBIX BOJHOBBIX IIPO -
LIECCOB B HANPABJIAIOLIHX
H KoneGaTe/IbHbIX CHCTE-
Max, B MakeTax, HCIIO0JIb-
3YIOLUX CBOMCTBA THPO-
MArHUTHBIX @HH30TPOII-
HBIX Cpe/l, IpH 1adopaTo-
PHBIX HCCJIEIOBAHUAX HA
MacuTabHOH 3Kcrepume-
HTaJIbHOH MOJE/IH Ha3eM-
HOH paauoJIMHUH.

4. OGBEM U CTPYKTYPA JJUCHUITJIMHbI

TPy 10eMKOCTb MCIHILIMHEL COCTABIIAET 5 3a4eTHbIX eauHmLL, 180 4acos.

TemarTu4yeckuii njiaH
dopma obyueHns — ouHast

KonrakrHas paGorta @opmbl
o0yuaroLmxcs TEKYLLEro
C neJarorH4eckum KOHTpPOJIs
- paboTHHKOM - YCNeBaeMOoCTH,
E - = | 3 = hopma
o] = ¥ S £ .
g Q P g = 5 « | NPOMEKYTOUHOH
. ) =
Ne HanmeHoBaHHe TeM W/WIH 3 B = © g N =l aTTecTalllu
n/m | pasaenos/TeM AMCUMILIHHEI 5 ® - 8 S | SE 28| mo cemecmpam)
o S = ) S| E8 8% ) )
= = = = S 8| =
) = % o 3| &
= 2 5] o 28 O
: g = V Q
= g2 | =8
g <) =
3 s 2
=1 = =
= = <
I | Beeaenue. OGLume cBokicTBa -+ 1 2 2 1 4
HAMPARAEMbIX BOJIH. 4 2 2 2 1 4
4 3 2 2 4 1 4
2 | HanpasaioLue CTPYKTYpbl 4 4 ) 2 4 ] 4
4 5 2 2 1 4
3 | [lepenaua sHepruu no Hanpas- | 4 6 2 2 1 4 PeiiTiHr-
JISIOLNM CTPYKTYpaMm KOHTPOJIb |
4 7 2 2 1 -
4 | KonebarenbHble CUCTEMBbI 4 8 2 2 4 1 4
- 9 2 2 1 4
5 | PacnpocTpaHeHue d1eKTpoma- 4 10 2 2 4 1 4
FHUTHBLIX BOJIH B @HW30TPOII- 1 1 ) P 1 4
HbIX cpeaax




6 | KomnbioTepHbie METObI pe - 12 2 2 1 4 PelTHHr-

LEHHUs 3a/1a4 TeKTPOAHHAMM- KOHTPOJIb 2

KH 4 13 ps 2 | 4

7 | PacnpocTpaHeHne pajHoBOIH 4 14 2 2 8 | B
B CBOOO/IHOM MPOCTPAHCTBE
8 | PacnpocTpaHeHue 3eMHbIX 4 15 2 2 4 1 4
pasnoBOJIH 4 16 2 2 1 +
9 | DnekTpHUYECKUE NapaMeTpbl 4 17 2 2 1 4
3eMHOH aTMoc(epbl
10 | PacnipocTpaHenue paiHOBOJIH 4 18 2 2 8 1 -+ Peiituur-

B 3eMHOH armochepe KOHTPO/1b 3
Bceero 3a 4 cemectp: 36 36 36 72 | 3ader ¢ OLEHKOH
Hanuuue B ancumninue KIVKP -

Mroro no aucumninie 36 36 36 72 | 3a4eT ¢ OLEHKOH

Couepmaﬂne JERIHOHHBIX 3AHATHI 110 JIHCUHINIHHE

Pasnen 1. Benenue. OOiue cBOHCTBA HANPaB/IsEMBIX BOJI.

Tewma 1. Hanpap/isitoliie CTPyKTYpbl ¥ HallpaB/isieMble BOJIHBL.

Knacengukaius Hanpasisiommx crpykTyp. Kinaccndukaius nanpasisemblx BosH. CBS3b MEXIY Mpo-
JONBHBI H MTOHEPEIHbIMH COCTABIISIONIMMH MOJICii B PeryJIspHOH HANMpaB/soLied cTpyKrype. . Kputu-
yecKas 4acToTa.

Tema 2. O6mue cpoiictea BosH T, E, H THIOB B Hanpapisiomiei CTPyKType.

[Tonepeunbie 31eKTPOMATHHTHBIE BOTHBL DJIEKTPHYECKHE BOIHBL MarHuTHbIC BOJIHEL

Tema 3. CKOpocTh pacnpocTpaHeHus sHepruy. I'pynnosas ckopocTs. MOIHOCTS, IepeHOCHMAas 3/EKTPO-
MarHMTHOH BOJIHOM IO JTHHHUH Ie€pe/iayu.

XapakTepHCTHKA NepeMeILeH sl HerapMOHHIECKUX CHIHAIOB. [ pyIImoBas CKOpOCTh B HAIPABIISIOLIMX
ctpykrypax. CKOpPOCTh PacripOCTPaHEH s FHEPIHH FApMOHUYECKHX BOJH B JIMHMsX nepeayn. [lonnas
MOIIHOCTD NIEPEHOCHMAs Yepe3 M0IIepPeuHOe CEYCHHE JIMHUH Nepe/Iayy.

Pazzien 2. Hanpapnstoiine CTpyKTyphbl.
Tema 1. IlpamMoyro/bHbIH BOTHOBOL.

Peenne rpaHiyHOil 3a/1a4m U IPAMOYTOJIBHBIX BOJHOBOIOB. CTPYKTYpa M CBOKCTBA 1ojiel. Tumbl - BOJIH,
scnepens, (ha3oBas CKOPOCTB U CKOPOCTh PACHPOCTPAHCHHS SHEPTHM BOJIH B BOIHOBOE. OCHOBHOH THII
BOJTHBL.

Tema 2. Kpyribsiil BOTHOBOI.

Pelnenue rpaHiImoOi 3ama4u Uil KPYIJibIX BOJIHOBOAOB. CTPYKTYpa U ¢BoicTBa mojieid. Turibl BOMH,
aucnepens, pa3oBas CKOPOCTh H CKOPOCTh PACHPOCTPAHEHHs SHEPTHH BOJIH B BOIHOBOE. OCHOBHOM THII
BOJTHBL.

Tema 3. Toku Ha CTeHKaX NPSIMOYIOJIBHOIO H KPYIJIOro BOJHOBOIOB.

TOKH B IIPAMOYTOJILHOM BOJHOBOJIE ¢ BONHOM H, .. ToKH B KpyrjIoM BOJIHOBOJE ¢ Bo/HO! H,,. Tokn B

KpPYIJIOM BOJHOBOJE IIPH pacnpoCTpaHeHHH BOJHBL Hy, .

Tema 4. BonHbl B KOAKCHAJIBHOM JIMHHH.

Peltenye rpaHia ol 3a1aun uts BoaH T B KoakcuaibHO# muHMH. CTPYKTYpa [OJisl i CBOHCTBA BOIH T B
KOAKCHATBHOM THHUH. BoHOBOE conpoTHBIeHHe. BOIHbI BEICIIMX THIIOB B KOAKCHAIbHOH JIHHUH.
Tema 5. I[Lnanapuele JTHHHK IEPEIAYH.

CTpyKTypa U CBOKCTBA BOJIH B MHKPOIOJIOCKOBOIA, LIe/IeBOH M KOTUIAHAPHOH JTHHHSX NEpeayy.

Tewma 6. JIuHUM NOBEPXHOCTHLIX BOJIH.
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3ameUISIOLLHe CTPYKTYPEL [10BepXHOCTHBIE BOJIHBI HaJl CI0EM JIU3JICKTPHKA U PeOPHCTON MOBEPX- HOCTBIO.
Pazzen 3. [lepenaua sHepruu 1o HanpasJIsEOIIAM CTPYKTYpaM.

Tema 1. TpeGoBanus, npeabsBiseMble K JITHUAM NEPEIavH.

OJIHOBOJIHOBbI ¥ MHOTOBOJIHOBBIH pesKUMbl paboThl IMHUH Nepeiadu. DNeKTPHIeCcKas IPOIHOCTb.
Tennosoii npodo#. [Ipenenbras i 101yCTHMAas MOIIHOCTS.

Tema 2. 3aTyXaHus B IHHHSX NEpe/Iayum.

KosuimenT 3aryxanus. 3aTyXanHe, BbI3bIBAEMOE IIOTEPSIMHU B CPE/C, 3AMOJIHSIOMEeH THHHIO IIepeIavn.
3aTyXaHue, BbI3bIBAEMOE OTEPAMH B METAUINYCCKHMX POBOAHHUKAX JITHIH [EPeatH.

Tema 3. Konuenius napiaajibHBIX BOJH.

TpakToBKa HANPAB/ISEMbIX BOJIH B JIMHMAX [EPeavl HA OCHOBE MaplHalbHbIX T-BosH, pacmpocTpa-
HSIFOIIHXCS [0 JIOMAHBIM TPAaeKTopusiM. Pacyer XapakTepucTHUECKOro CONPOTHBICHHS H (hazoBoii
CKOPOCTH B COOTBETCTBHM C KOHIICTILIHEH.

Tema 4. Tlepeaada SHEPruu 110 MPIMOYTOJTEHOMY BOJIHOBOY.

MOLIHOCTb, [IEPEHOCHMAs 110 BOJHOBO/LY. 3aTyXaHHe EKTPUYECKHX BOIH. 3aTyXaHHEe MArHUTHbIX
BOJIH.

Tewma 5. Ilepenada sHEPruy 10 KPyriioMy BOJIHOBOY.

MOLIHOCTB, IePEHOCHMAst 10 KPYTJIOMY BOJHOBOMY. 3aTyXaHHe 3/IeKTPHUECKHX BOIH. 3aryxanue

MarHuTHBIX BOJIH. OCOOEHHOCTD 3aTyXaHus BOIH Hy, .

Tewma 6. Tlepenada SHEPTHHU 110 KOAKCHATBHOH THHHH.

MOLIHOCTb, TIEPEHOCHMAsT 110 KOAKCHAILHOH HHMA. ONTAMA3ALMS THHHK JUs IEPE/iain MaKCAMA/Ib- HOI
MOIIHOCTH H U1l MUHMMAJIbHBIX 110Tepb. JIMHNS ¢ YaCTHYHBIM THICKTPHYCCKUM 3aII0TIHECHHEM.

Pasnen 4. KonebarenbHbIe CHCTEMBI.

Tema 1. DBOAIONMS 3MEKTPOMArHHTHBIX KOeOaTe/IbHbIX CHCTEM IPH IOBBIICHHHA 4aCTOTEL.
KoneGare/bHble CHCTEMBI HA COCPEAOTOUEHHBIX dnemMenTax. O0bemHble pesonatopsl. Konebare/bhbie
CHCTEMbI Ha 3JIEMEHTaX ¢ pacrpeae/ICHHbIMH apaMeTpaMH.

Tema 2. OGbeMHBII PE30HATOP U3 OTPE3Ka NPSIMOYTOILHOTO BOJIHOBO/A C BOTHON H ;.

Pelenue rpaHA4HOI 3a1auK 1Sl PE30HATOPA U3 OTPE3Ka MPAMOYIOJIbHOTO BOJTHOBO/IA. Pe3onancHas
JUTHHA BOJIHB! 1 TUM Konebanuil, CTpyKTypa 1oJs H CTPYKTYpa MOBEPXHOCTHBIX TOKOB Ha CTCHKAX Pe-
30HATOpA.

Tema 3. O01as 3aj1a4a 0 Kojie0aHusaX B PAMOYTOJILHOM PE30HATOPE.

Tursl koseGanuii. COBOKYIIHOCTH PE30HAHCHBIX YacTOT KoJleDaHH il B IPAMOYTOJIbHOM pEe30HATOPE.
Knaccudukaris THIOB KoJIeOaHHH.

Tema 4. O6mast 3a1aya o KojedanusaxX B LHIMHIAPHYECKOM PE30HATOPE.

Tunsl kosieGannii. COBOKYITHOCTE PE30HAHCHBIX YaCTOT KOJieDaHH#l B HJIMHAPHIECKOM PE30HATOPE.
[Mpocreiimune Tanbl Konebanunii (Eyyp Hoyq Hyqq )

Tema 5. Criocodb! B30y /ieH s i BKTIHOYEHHS 00BEMHBIX PE30HATOPOB.

Bo36yk/1eHHe pe30HATOPOB C MOMOLIBIO EKTPHIECKOro H MarHuTHOIO usiayyareneif. AncopOLHOHHBIN 1
IIPOXO/IHOI CIIOCO0 BKIIHOUEHHS PE30HATOPOB.

Tema 6. JIoOpoTHOCTL 0OBLEMHBIX PE3OHATOPOB.

CoGeTBeHHast JOOPOTHOCT pe3oHaTopoB. MHTerpanbHoe BeIpaKeHHe 1l 100pOTHOCTH, 3aBHCHMOCTD
NOOGPOTHOCTH OT EOMETPHYECKHX PA3MEPOB H 3JIEKTPOAHHAMHYECKHX apamMeTpOB CPe/ibl, 3atl0jHs- roLei
pesonarop. Harpyikenuas 106poTHOCTD. J[pyrue THIIBI PE30HATOPOB.

Paszien 5. PacnpocTpaHeHue 2eKTPOMArHUTHBIX BOJTH B aHM30TPOIHBIX CPEidX.
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Tewma 1. PacnipocTpaHeH#e TMHEHHO TOJSPH30BAHHBIX EKTPOMATHUTHBIX BOJIH B HAMArHHUCHHOM
(eppuToBOH cpeze.

OeppuThl 1 HX cBoicTBA. B3anMosielicTBIE 3/1eKTPOHA ¢ MOCTOAHHBIM MarHUTHbIM  mosieM. [Ipereccus
21eKTpoHa. PacrpocTpanenue TMHEiiHO NOJSIPH30BAHHBIX BOIH B THPOMArHUTHOH cpeze. TeH3op MarHuTHOH
IPOHULIAEMOCTH (peppHTa.

Tema 2. PacripocTpaneH e BOJH ¢ KPyroBOH HoJsipu3aluei B HaMarHM4eHHOH (eppuToBoi cpelie.
MarsuTHas IPOHHLIAEMOCTH HaMarHHYEeHHOH (PeppPUTOBOI Cpe/Ibl IIPH PACIPOCTPAHEHHH BOJIH € KpY-

rosoii nonsipu3auei. PeppoMarHMUTHEIN PE30HAHC.

Tema 3. Ddpdext Papajest B 1pO0ILHO HAMArHHYEHHOI (heppUTOBO cpeie.

PacrpocTpasente B POJIOILHO HAMArHUYEHHOH (heppHTOBO# Cpe/ie JIMHEHHO NOJISPH30BAHHOM BOJI- HbI.
TTOBOPOT MIOCKOCTH MOJISPH3ALIH JIMHEHHO NOAPH30BAHHON BOIHBI IPH PACTIPOCTPAHEHHH B IPO/IOJILHO
HaMarHU9eHHOM (eppHTe.

Tema 4. D(deKT cMeleHus MoJisl B IPSMOYTOILHOM BOTHOBO/E ¢ MONEPEYHO HAMArHHYEHHBIM (pep- PUTOM.
CTpyKTypa H pacrpeie/ieHne aMILIHTY/IbI [I0JIs1 B IPSMOYTOJIbHOM BOJIHOBOJE C BOJHOH Hy, NpH Ha/lH- 4HA

norepeyHo HamMarniyensoro (eppura. Bentim Ha s dexre cMelenus 10/ i GpeppoMarHHTHOM
pe30oHaHce.

Pazsien 6. KoMimbloTepHbIe METObI PEIIEHH 3a1a4 3/IeKTPO/IMHAMHAKH.

Tewma 1. [TocTaHoBKa 3a1a4, MpeCTaB/IeHHE [TOJIEeH, arOPHTMH3ALIHSL.

MaremMaTH4eCKHe MOJIE/TH YIeKTPOAMHAMHKH a/IeKBaTHbIC (PH3HUECKOH PeabHOCTH. DIEeKTPOAMHA-
MHYECKHe 3a71a4i. BeuucauTeNnbHas JIEKTPOIHHAMHKA.

Tema 2. [IpoexkuHOHHBIE METO/IBI.

OcHoBHas npoekiuonHas cxema. Metoz byOnosa-I"anepkuna ist pelieHNA BHYTPEHHHX 3a/1a 3JICK-
TPOAMHAMHKH.

Tewma 3. JIHCKpeTH3aLIMOHHBIE METOIbI.

Kosokanus. Pasnocthbie cxembl. KoHe4HbIe 2/1eMEHTBL.

Paszen 7. Pacnpoctpanenue paaHoBOIH B CBOOOIHOM MPOCTPAHCTBE.

Tema 1. DHepreTHyecKue COOTHOILEHHS B YCJIOBHAX CBOOOIHOIO MPOCTPAHCTBA.

HanpsikeHHOCTB 1107151 B Todke npuema. PopmyJia neansHoi panuocsssu. Kiaccupukarys palaoBoiH 1o
JIMAIa30HaM YacToT.

Tema 2. O61acTh IPOCTPAHCTBA, CYLIECTBEHHO Y4acTBYIOMWAs B ()OPMUPOBAHMH MO/ HA 3a1aHHOH JITHUM.
3onbl @pere)is HA MI0CKOCTH. CyIIECTBEHHBIH 3JUTHIICOM/T BPAILECHUS U 3aBHCHMOCTb €0 PasMepoB OT
JUIHHBI BOJIHBL.

Pasnen 8. PacripocTpaHeHue 3¢MHbIX PajiHOBOJIH.

Tema 1. Pu3nuecKHe MPOLECCHI IPH PACIIPOCTPAHEHNH 3eMHOM BOJHBL

Kitaccn(ukaims METOIOB pacyeTa [oJist 3eMHO# BojIHbl. ITpe/iesibHoe paccTosiHHe NPAMOF BHIMMOCTH.
Tema 2. [1osie BBICOKO MOIHATOrO H3Jlydartelis B OCBEIEHHOI o0nacTH.

OrpaskarenbHas TpakToBKa Bausiis 3emiu. [loe u3nyuaress B OCBELEHHOM 00acTH B npubInIKe- HUK
riockoit 3emiin. MHTEpdepeHIMOHHBIT MHOKHTEb ¢ YUeTOM ChepHIHOCTH 3eMIIH.

Tewma 3. [Tosle HU3KO PACNOJIOKEHHOIO H3IyyaTe)isi B 001acTH TIPUOIHKEHHS IIIOCKOH 3eMIIH.
Koumenus ckomp3siieii 3eMuoii sonubl. Gopmysia Llyneiikuna-Bau- nep-ITons. Oumbka BeMuC-jIeHU
110151 B PUOJIMIKEHUH TIOCKOH 3eMIIu.

Tema 4. llosie B 30HaX MOJIYTEHH U TEHH.

[lone 11t BBICOKO MOAHATOr0 u3nydaress. [lone HU3Ko pacmoioKeHHOro H3mydaTe/s.
Pasgen 9. DieKTpUUecKHe apamMmeTpbl 3eMHOH aTMocepbl.
Tewma 1. Ctpoenne armocepsl.
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O6acti aTMocepsl, XAMHYSCKUH COCTaB, paciipe/ieNieHie TeMIIepaTypbl H KOJIHYECTBA HelTpalib-
HBIX JACTHII 1O BBICOTE, PACHpe/ie/IeHIe 3apsDKeHHBIX YacTHIL B HOHOC(epe.

Tema 2. DreKTpHUecKue CBOHCTBA TPONochepbl U CTPaToChepsbl.

JluoeKTpHaeckast [IPOHHLIAEMOCTD TPOTIOCHEpbl H crparocgepsl. JlokaabHbIE HEOAHOPOJHOCTH TPOIIO-
cepol.

Tema 3. DieKTpuyecKue CBOICTBa HOHOCHEPE]

Jlua/eKTpHUeCKasi [IPOHHMLAEMOCTD | IIPOBOIMMOCTE HOHOC(epB. JIOKATBHBIC HEOIHOPOAHOCTH H BO3-
My1leHHs HOHOC(EPBL.

Pasnen 10. PacipocTpaneHue paMOBOJIH B 3eMHoil armocdepe.

Tema 1. OOwme BONpPOCHL.

[TpenomIeHHe paguoBOIH B atMocepe. PaccesHie panioBOIIH HEOAHOPOHOCTAMH armocgepsl. Oc-
nabieHue BOIIH B arMocdepe.

Tema 2. Pacnpoctpanenre YKB Ha Ha3eMHBIX paIHOJHHHUSIX.

Paciipoctpanenue YKB 3emuoi BomHoii. JlanbHee TponocepHoe pacnpocTpaHeHue YKB u snepreru-
yeckuii pacuer anuit JITP.

Tema 3. Pactipocrpanenue KB.

Mexasmn3M paciipocTpanenns. PaGoune yactotsl. Bansirme noHochepHbix Bo3myinenuii. Pacuer KB
PaInONMHUA.

Tema 4. Pacnipoctpanenne CB u /IB.
MexaHusm pacipoctpanenus. O6nacts npumenenus. CiyvaiiHbre ¢aykryauun nojs. IlepekpectHas
Moy sisi B nonocgepe. Pacyer HanpsuKeHHOCTH MO,

Copepkanne JadopaToPHbIX 3aHATHII 10 THCIHILIHHE.

Pasnen 2. Hanpagmsiiolue CTpyKTYpBL.

Tema 1. [IpsimoyronbHbIiH BOJHOBOL.

WceneioBaHue IeKTPOMArHUTHOIO 1oJist BoHbl Hig, B IpAMOYro/ibHOM BOJHOBOAE.

Tema 3. Toky Ha CTEHKAX NPAMOYI'OJILHOTO H KPYTJIOro BOTHOBO/IOB.

Toku B NPAMOYTOILHOM BOJHOBOJE ¢ BOJIHOH Hyg.

Tema 6. JIMHUH NOBEPXHOCTHBIX BOJIH.

U3yuenne 3amMeUISFOLINX CBOHCTB rpedeHYaTo CTpyKTypBl.

Pasnen 3. [Tepeaua osHEpruy 10 HAMPABJIAIOLIMM CTPYKTYpaMm.

Tewma 4. [lepenavua 3Hepruy 110 IPSIMOYTOJIBHOMY BOJTHOBO/Y.

MOLLHOCTB, IEPEHOCAMAas TI0 NPAMOYTOILHOMY BOJHOBOIY BOJIHOH H, ;. 3aTyxaHue BOIHBI Hy,

B [IPSAMOYT0JIbHOM BOJIHOBO/IE.
Paznen 4. KonebaTteIbHbIE CHCTEMBL.
Tema 2. O0beMHBIH pe30HATOP U3 OTPE3Ka IPAMOYT0JIbHOI0 BOJIHOBO/IA € BOJIHOH H,,.

Ve e 10BaHHe YIEKTPOMATHHTHOTO 10151 B [IPAMOYTOJIBHOM PE30HATOPE ¢ KOJeOaHHIMH Hyo, . Tema 3.
OO61as 3aga4a o0 KojiedaHusIX B IPAMOYI0JIbHOM PE30HATOPE.

COBOKYIHOCTb PE30HAHCHBIX 4acTOT KoneOanuil ., B IPIMOYIOJILHOM pe30HATOpE.

Tema 5. CriocoGbl BO30YK/AeHUS | BKIIIOUYEHHS 00BbEMHBIX PE30HATOPOB.

Bo30ysKkaeHue IpsMOYTOIbHBIX PE30HATOPOB ¢ MOMOLILIO JIEKTPHYECKOTO U MArHHTHOTO H3J1y-

yarenei.
Tema 6. JloOpoTHOCTE OOBEMHBIX PE30HATOPOB.
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CoGerBeHHas H Harpy/KeHHas 100pOTHOCTE HPAMOYTOJIBHBIX PE30HATOPOB € KOIEOaHUIMH Hyp,,.

3aBHCHMOCTh J00POTHOCTH OT I€OMETPHYECKHX PasMEpPOB H AJICKTPOIHHAMHYECKHX IIApaMeTpoB
cpe/ibl, 3aIl0HAOLIEH pe30HaTop.

Paznen 5. PacnpocTpanenue 31eKTPOMarHMTHEIX BOJIH B @aHH30TPOMHbIX Cpeax.

Tema 3. Ddpext Dapanest B (POOILHO HAMATHHYEHHOH (eppHTOBOH cpere.

M3yuenne sSBJIEHHES I0BOPOTA MJIOCKOCTH MOJSIPH3ALAH JICKTPOMArHUTHBIX BOJIH (“addexr
dapazies™) pyu pacnpocTpaHeHUH B ITMPOMATHUTHO Cpe/ie BJIOIb HANpaB/ICHHs HaMarHHiH-BaH1.
Pasnen 7. PacnpocTpaneHue paJioBOJIH B CBOOOIHOM MPOCTPAHCTBE.

Tema 1. DHepreTHUecKHe COOTHOMIEHHS B YCJIOBHAX CBOOO/IHOTO TPOCTPAHCTBA.

M3yuenne 3aKOHOMEPHOCTE pacHpOCTPAHEHUs PaIHOBOJIH B CBOOOIHOM MPOCTPAHCTBE.

Tema 2. O61aCTh IPOCTPAHCTBA, CYLIECTBEHHO YYACTBYIOLIAS B (POPMUPOBAHMH 11015l HA 3a1aHHOH JIMHHH.
V3yueHue pacrpocTpaHeHHs PaiMOBOJIH M Onpe/ie/ieHne 00/1acTh NpOCTPAHCTBA, B KOTOPOi
PEUMYLIECTBEHHO TIPOMCXONT [epeaada SHEPruH pajnoBOJIHEL

Pasnen 8. Pacnpocrpanenne 3eMHBIX paJdOBOJIH.

Tema 2. [Tose BLICOKO MOJHATOrO H3/y4are/is B OCBEIICHHOH 00/1aCcTH.

W3yuenue BIHAHNS TIOBEPXHOCTH 3eM/IM HA aMILUTHTYAHbIC U T0JIAPU3allHOHHbIC XapaKTePUCTHKH
1107151 H371ydaTelis, PacloloKeHHOTO Hall 3¢MHOH [OBEPXHOCTDIO.

Pazzen 10. PacnpocTpaneHne paioBOJIH B 3eMHOI arMocgepe.

Tema 2. Pacnpoctpanenue YKB Ha HaseMHBIX paldOJIMHHUAX.

M3yderue 3MEKTPUEECKHX CBOHCTB TPONOC(epsl i 3aKOHOMEPHOCTEH PaclpOCTPAHEHN!S PaIHOBOH B HEHl.
Tewma 3. Pacnpoctpanenne KB.

PacrpocTpaHenue panuoBoJIH B H30TPOIHOM HoHOc(epe. PacnpocTpanesye pajHoBOiH B HEOTHOPOJIHOH
HoHoc(epe.

Co,uep“;l\'aﬂne NPaKTHYIC€CKHX 3aHSITHIT 110 AU CHAILIHHE

Paszen 1. Beenenune. OOuue cBoiicTBa HanpasigeMbIX BOJI.
Tema 1. Hanpagisiiotye cTpyKTypbl H HAlIPaBJisieMbIC BOJIHBL.

Knaccudukanus Hanpas/stiomux crpyktyp. Knaccudukaims Hanpas/isemMbX BoAH. CBI3b MEKIy NPo-
JI07IbHBI H TIOTIEPEUHbBIMU COCTAB/IAIONIMMH TOJIeH B peryIsapHOi Hanpassmouiel crpykrype. . KpuTu-
yecKas YacToTa.

Tema 2. O6ume cpoitctsa Bons T, E, H THIIOB B HanpasisroIei CTpyKType.
[ToriepeyHble 3MEKTPOMArHUTHBIE BOJIHBL DJIEKTPHUYECKHE BOJIHBL MarHuTHbIC BOJIHEL.
Tema 3. CkopocTh pacrpocTpanerust 3ueprun. I'pynmnosas ckopocTh. MOIIHOCTS, epeHOCUMAast 31EKTPo-
MArHMTHOM BOJIHO# 110 JTMHHH [IE€pe/iavu.
XapakTepHCTHKA [IepeMellieH sl HerapMOHHYECKHX CHIHAJIOB. [ pyIinoBas CKOPOCTh B HANPABIIAIOIIHX
crpykTypax. CKOpOCTh pacnpoCTpaHeH st SHePrHH FrapMOHHYECKUX BOJIH B JIMHUSX niepenayn. [losHas
MOIIHOCTE MEPEHOCHMas Yepe3 MoNEepeUHoe CeYeHHE TMHHH Iepe/iayu.

Paszien 2. Hanpasnsirolume cTpykrypabl.

Tema 1. IlpsiMoyronbHbIA BOJHOBOL.

Bomubl E,.,. H, ., BopaMoyroassoM so1soecge. CTPYKTypa H CBOHCTBA NOJIEH. DNCKTPUIECKHE

XapaKTepUCTHKH BOJIH B BOJHOBO/IE. | IpuMenenne npsaMOyroyibHBIX BOTHOBOJIOB.
Tewma 2. Kpyribiii BOTHOBO/L.
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Bonubl E,., H,.. Bxpvraod eoasceoxe. CTPYKTYpa H CBOHCTBA 110J1eH. DNEKTPHYECKHE XapakK-

TEPUCTHKH BOJIH B BOIHOBOIE. [ [puMeHeH e KPYIIIBIX BOJIHOBO/OB.
Tewma 3. TokH Ha cTEHKAX MPAMOYTOJILHOIO H KPYIJIOr0 BOTHOBO/IOB.
ToKH B IIPSIMOYTOTBHOM BOJIHOBOZIE ¢ BonHamu E .. H,,.,. . TOKM B KpyrnoM BOJIHOBOZE C BOJHAMA B

Ho

Pasjien 3. Iepejiaua sHepruy 10 HAIPABIAIOMAM CTPYKTYPaM.
Tema 3. [lepenaya sHepruu o NpAMOYT0JIbHOMY BOJIHOBO/Y.
3aryxanue BOJIH E,, H,.. B IPSIMOYIOJIbHOM BOJIHOBOJE 3a CHET OTCPb B METAILIC H T3/ICKTPHKE.

Tema 4. Ilepesaua 3Hepruy Mo KpyrioMy BOJTHOBOIY.
3aryxauue BoSH E,.. H,. BKpPYIJIOM BOJHOBOJE 32 CHET NOTEPh B METAIC H JHOJICKTPHKE.

Paznen 3. Hanpasisiomnue CTpyKTypbl.

Tema 6. JIHHUH TOBEPXHOCTHBIX BOJIH.

CTpyKTypa 10151 1 Y/IeKTPHUECKHE XapaKTEPHCTHKH TOBEPXHOCTHBIX BOJIH B JHATIEKTPUYECKOi
[UIACTHHE HA META/UIMYECKOil MOUI0KKE, B rpeOeHIaroil CTPYKType, METAUIHYECKOH CITHPATTH.

Pasnen 2. Hanpasnsolye CTPYKTYpbL.

Tema 4. BosHbl B KOaKCHAILHOH JIHHHH.

CTpyKTYpa MO H 37eKTPHUYCCKIE XapaKTePUCTHKH BOJH T B KOAKCHATBHOH M IPYIHX JIMHHSX

nepeayH.

Pasnen 3. Ilepenaua sHepruy No HAMPABJISIOIHM CTPYKTYPaM.

Tewma 5. Ilepeiaua SHEPruy 110 KOAKCHATLHOH JTHHUH.

MOIIHOCTE, TIePEHOCHMAs! 110 KOAKCHATbHOU JIMHAH. 3aTyXaHHe BOJIH B JIMHUH 3a CUET HOTCPb B ME-TAJLIC 1
jaekTprke. JIMHES ¢ YaCTHYHBIM THYIEKTPHYECKUM 3anonHerneM. [lepesiada SHepriy B APYTHX JTHHIAX
nepeavs ¢ BOJHOM T.

Paszien 4. KosiebarenbHbIE CUCTEMBI.

Tewma 3. O6mas 3aj1a4a 0 KonebaHusixX B MPAMOYTOJIbHOM Pe30HaTOpeE.

COBOKYITHOCTb PE30HAHCHBIX YacTOT KoJIeOaHuii B MPSIMOYTOJIBHOM PE30HATOPE. Knaccudukanus — THUIIOB
KosieOaHu.

Tema 4. O0mas 3ama4a o Kojae0aHHuAX B LIHIHHAPHYECKOM pe30HaTope.

COBOKYIIHOCTh PE3OHAHCHBIX 4acTOT Kosieanuii B IIMHAPHYecKoM pesonatope. [Ipocrerlne TH- 1kl

konebannit (Egy; Hpyq Hygq)

Tema 5. CriocoGbl BO30YKACHAS H BK/IIOUEHHS 00BEMHBIX PE30HATOPOB.

Bos0yskieHue pe3oHaTOPOB ¢ MOMOLILHO 3EKTPUUECKOr0 H MArHHTHOTO u3nyyareneit. AncopOLy- OHHBIH H
[IPOXOIHOI CIIOCO0 BKIOUEHHS PE30HATOPOB.

Tema 6. JIoOpOTHOCTE OOBEMHBIX PE30HATOPOB.

CobcrBenas 106POTHOCTb Pe3oHaTopoB. MHTerpaibHoe BHIpaKeHHe U1 100POTHOCTH. 3aBHCH-MOCTD
706POTHOCTH OT TEOMETPHUECKHX Pa3MEPOB H AIEKTPOAHHAMHYESCKHX [1APAMETPOB CPE/ibL, 3amoJIHsOLLEH
pesonarop. Harpysxennas 106poTHOCTb. JIpyrue THIlbl pe30HATOPOB.

Pasgen 5. PacripocTpaHeHne 21eKTPOMarHUTHBIX BOJIH B @HH30TPOIHBIX Cpe/iax.

Tema 1. PaciipocTpasenne JTHHEHHO N0JSPH30BAHHBIX IeKTPOMATHHTHBIX BOJIH B HAMAr HHYCHHOH
(heppHTOBO#i Cpejie.

B3anMoIeiicTBHE Y/IeKTPOHA C MOCTOSIHHBIM MArHATHBIM  T0JleM. PacnpocTpaneHyie TMHeHHO
TOJISPH30BAHHBIX BOJIH B THPOMArHHTHO# cpeje. TeH3op MarHHTHOH NPOHMIIAEMOCTH (beppura.

Tewma 2. PacipocTpaseHue BOJIH ¢ KPYroBoil MOJApH3aluel B HaMar HHYeHHOH ¢eppuToBO# cperie.
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MarHuTHas IPOHAIIAEMOCTh HAMArHUYEHHOH (heppHTOBOIT Cpe/ibl IPH PAaCIPOCTPAHEHNH BOJH C  KPYTOBOH
nossipusanmeil. @eppomMarHUTHbII PE30HAHC.

Tema 3. Dpdext Dapajiest B 1PO/I0IBHO HAMArHHYEHHOH ()epPHTOBOH Cpele.

PaciipocTpaleHHe B IPO/I0JIbHO HAMArHHYEHHOI ()eppHTOBOH Cpe/ie IMHEHHO TOJIAPH30BAHHOH BOJIHBL
TToBOPOT MIOCKOCTH MOJSIPU3ALNHT IMHEHHO NOJISIPH30BAHHOH BOJIHBI [IPH PACTIPOCTPaHe- HUK B NPOIOILHO
HAMArHHYEHHOM (peppuTe.

Tema 4. DddexT cMereHus MoJist B IPAMOYTOILHOM BOJIHOBO/E C NONEPEYHO HAMArHUUCHHbIM (epputoM.
CTpyKTYpa  pacnpe/ie/ieHHe bl AMIUIHTYZII 1107151 B IPAMOYTOJIHOM BOTHOBOZE C BOJHOH Hy, IIPH HAJIHHH

[OMepedHO HaMarHHueanoro deppura. Bentiwm Ha sddexte cmerenus 10s 1 (peppoMarHHTHOM Pe30HaH-
ce.
Pazzen 6. KoMIbrOTEpHBIC METO/IbI PEILEHHS 38/1a4 JIEKTPOAHHAMUKH.
Tema 1. [TocranoBKa 3a1a4, Ipe/ICTaBICHHE MOJICH, AITOPUTMH3ALHS.
MaremMaTHyecKHe MOJIEH HeKTPOIMHAMUKH a/1eKBATHbIE (PH3HUecKOli peabHOCTH. DNeKTPO/IH-
HaMHYecKHe 3a1aui. BoluncuTenbHas 3/1eKTpoIHHAMHUKA.
Tema 2. I1poeKIIMOHHbBIE METO/IbI.
OcHoBHAas [IpoeKIuoHHas cxeMa. Meron byOnosa-1 aepkuna 11 perieHus BHYTPEHHHX 3a/1a4
MEKTPOAHHAMHKH.
Tema 3. JIuCKpeTH3aLIMOHHBIC METO/IbI.
Komnokauust. PasHocrhble cxeMbl. KoHeUHbIE 2/1eMEHTBL.
Pazzen 7. PacnpoctpaneHue pauoBOJIH B CBOOOIHOM IMPOCTPAHCTBE.
Tema 1. DHepreTuyeckiie COOTHOLICHHUS B YCIIOBHAX CBOOO/HOTO IPOCTPAHCTRA.
HanpsikeHHOCTS 110151 B TOUKe npuema. PopMysia aeabHoi paanocssis. Kiaccnpukarms paamo-
BOJIH [0 IMANa30HaM 4acToT.
Tema 2. OG1aCTh IPOCTPAHCTBA, CYLIIECTBEHHO YYACTBYIOMIAsA B (JOPMUPOBAHMH 110JIs1 Ha 3a/[aHHOH
JIUHHUH.
3onbl @penerst Ha I0CKOCTH. CyleCTBeHHBIH SJTHIICOM/] BPALIEHHUS U 3aBHCHMOCTD €0 PasMepoB
OT JUIMHBI BOJTHBIL.
Paznen 8. PacnipocTpanenye 3eMHBIX PaIHOBOJIH.
Tema 1. @uznueckue npoLeceul IpH pacnpocTpaHEeHHH 3eMHON BOJTHbI.
Knaccnukaims MeTo/10B pacueTa 1oJist 3eMHo#H BoiHbL [1penensHoe paccTosiHue IpsMoil BHIAMMO- CTH.
Tema 2. IToste BBICOKO NMOJHSTOTO H3IyUaTelis B OCBEIIeHHOH 001acTy.
OrpaskatenbHas TPAKTOBKa Bilustaus 3emiu. [Tone u3iyyarens B 0CBELIEHHOH 00/1acTu B IprOI-
JKeHAHN TI0CKO# 3emmi. MaTepepeHIHOHHbIN MHOKHTEb C YUeTOM CPEepHUHOCTH 3eMIIu.
Tewma 3. [Tosie HU3KO PacroJIOKEHHOrO U3IyyaTessi B 001acTH NPUOIMIKEHHS IOCKOH 3eMIIH.
Konuens cxonb3sieii 3emuoil Bomsl. ®opmyita [llyneiikuna-Ban- gep-Iloms. Omudka Boramc-
JIEHHS 110J1s1 B TPHOIMIKEHHHU [10CKOH 3eMIIH.
Tema 4. [Tone B 30HaX MOJIYTEHH U TEHH.
Ilone s BLICOKO NOAHATOro m3mydaress. [Tojie HU3KO pacioloKEHHOTO U3JlydaTess.
Pazzen 9. DiiekTpudeckue napaMeTpsl 3eMHOi atMocdepbl.
Tema 1. Ctpoenne armochepsbl.
O6nactu armocepbl, XUMUUYECKHIT COCTAB, pacrpe/Ie/ieHHe TeMIepaTyphl B KOJIHYECTBA HEHT-
PATBHBIX YACTHIL 110 BBICOTE, PACTIPE/(C/ICHIE 3apSHKEHHBIX YacTHIL B HOHOC(EpE.
Tema 2. Drextpuyeckue cBoiictsa Tpornoceps! 1 CTpaTochepsl.
JlnoneKTprueckas NpOHMIEaeMOocTh Tponocheps! i crpatocdepst. JlokanbHbie HEOIHOPOIHOCTH
Tporochepbl.
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Tema 3. DiexTpuyecKue CBOHCTBA HOHOChEPEI

JluaneKTpryeckas POHHIAEMOCTh H IPOBOAMMOCTb HOHOC(EpbL. JIoKaTbHbIE HEOIHOPOHOCTH H
BO3MYILLEHHUS HOHOC(]EPBI.

Paszen 10. PacnpocTpaHerne pajoBOJIH B 3eMHOI arMochepe.

Tema 1. OG1ime BOIIPOCHL.

[penomnense paaroBoi B arMocdepe. PaccesiHie paiHOBOJIH HEOHOPOIHOCTAME aTMOCHepbL.
OcrnaGnienne BOIH B arMocQepe.

Tema 2. Pacnpoctpanenune YKB Ha HazeMHBIX paTuOIHHHAX.

Pacripoctpanenne YKB semuoii Bonuoii. lansnee tponocdeproe pacnpoctpanenue Y KB u snep-
reruueckuit pacuet suauil JITP.

Tema 3. Pacnpoctpanenue KB.

Mexanu3m pacrpocTpanenus. Paboune yactorsl BimsiHue noHocepHsix Bosmymenuil. Pacuer KB
paIHOJIMHH.

Tema 4. Pacnpoctpanenne CB u JIB.

Mexauu3m pacripoctpanerus. O6nacts npumenenus. Ciyvaiinbie guykryamun noss. Ilepekpect-
Hasl MO/LyJIsiIMsE B HOHOC(epe. PacueT HapssKeHHOCTH T10JIs1.

5. OLIEHOYHBIE CPEJICTBA JUISI TEKYLIEIO KOHTPOJISI YCIIEBAEMOCTH,

MPOMEJKYTOUYHON ATTECTAIIUM IO UTOF'AM OCBOEHUSI JTUCIUILIMHBI

1 YYEBHO-METO/ANYECKOE OBECIEYEHUE CAMOCTOSITEJIbHOM PABOTBI
CTYJAEHTOB

5.1. Tekymuii KOHTPOJIL YCHEBAEMOCTH

Peiitunr-konrpons Nel
Bapuanur 1
1. Kak BBINVISUIAT YPABHEHHS, CBS3bIBAIOLIME MEKIY COOOH [pOJOJBbHBIE H MONEpeYHbIe
COCTABISAIONINE 110/ JTHOOBIX BOJIH B IPOM3BOJIBHOMN peryIapHOi Hanpasisiomei cTpykType”
3aueM HY’KHbI 3TH ypaBHEeHHUs "
1) —¢°F = jhgradf. — jwu_[Lgradd.] —g°H = jhgradd, — jwe, [T, gradE_];

e= —_ LT — «3CT

e - =FeT e = ) = 1 =
2)V"H~=+ w-u e, H=—rotj ;;V°E+ t‘.':;.lgE;E =jwu_j + —gradp*<,;

| 3 J

3) H=—=rotd ; E =— grad divd — jwf

Wi, &

S

Kak BeIMIsIuT BbIPAKCHHE COCTaB/ISAIOIICH MMOCTOAHHOMN 3aTyXaHH:, BbI3BLIBAEMOI NOTEPAMH

B cpejie, 3all0NHsIOMEH JIMHIIO nepeadn?
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Kakum BbipakeHHEM OIpeeNsiloTes 9acTOThl BO3MOMKHBIX KojeOaHHH B NPAMOYTOJBHOM
pezonatope (a'B-c)? Bo3MokHO &M cymecTBOBaHHE KoJeDaHWH € TPETBHM HYIIEBBIM
HHIeKcoM?

: Emno — 1@, Hmno— HeT ;

o

1 )4y =

Bapuaunr 2
M3 kakux cooOpaxeHuil yCTaHABIHBAIOT ITOHSTHE KPHTHYECKOH YacTOThl, KPHTHUECKOIi

JUTHHBI BOJTHBI?

1) e, h =Jw3n,s, — g% f, = 8/ @Qn 1. &), b = vo/f,, = 21/ g;

—ihs 1 | £ T |
2)e ",  h=2n/A_, [, =vaid

“pH BCOAUTE  BbIPpAKCHHUC  TIJIs MOCTOSHHOM 3aTyxXaHusl, BBI3LIBAEMOIi NOoTEpAMH B

MCTAIHYCCKHUX ITPOBOJHHKAX JIMHHH IIEepeaadu.
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Kakum BBIpAYKEHUEM OIIPEIC/IAOTCA YacTOThbl BO3MOIKHbBIX KoJebaHuii B HHIHHAPHYECKOM

obbemMHOM pe3oHaTrope? Bo3MOXKHO 1IH CyliecTBOBaHHE KOJeOaHMH ¢ TPETbUM HYJIEBBIM

HHJEKCOM?
vE E

. 2 ma map

1) Ay = = { i : Emno — 18, Hmno — HeT;
o+ Vinn mnp
2)A, = = —; Emno — HeT, Himno — ma;
F (. "

3 )/, = ———— Emno — HeT, Huno — 21a.

1-{==m)2

Bapuanr 3
Kak BbIrnsasT yciioBMs pacnpocTpaHeHHs BOJIH B JMHHSX nepenaun? Kak 5TH ycioBus

CBSA3AHbBI C KPHTHYECKOMN JUTMHON BOJIHBI, KPHTHYECKOH 4acTOTOH?

1) A< Bp? :“‘ = ics;p;
2) 4% Ay f < fis

Kaknm BpipakenueMm ompenensercs INOCTOSHHAs 3aryXaHs A, a1s BomHel Hip B

!

NPAMOYTOJIBHOM BOTHOBO/IE?

Fo H:' o,
1 (i) = &
T 651 5
2) (."1:;] = ’.:
Hig Re G 1
3) (hy) = =2+ === Hn/nm.

MpuseauTe OCHOBHbIe Ccnocobbl BKNOYEHWA OBBEMHBLIX PE30HaTOPOB M MX YacTOTHble
XapPaKTEPUCTUKM.

1)



16

5 ia
!
7 |
g f 1 )
2)
- Kd
H
i
L 0 ‘r
3)
54
7 K4
!
7 )
g ! 0 !

PefiTuHr-koHTpOib Ne2
BapuanTt 1
1. Yrto moapasyMeBarOT MO/ AMCIepcHel B JIMHHUAX Ilepejadn
1) Vg, Vo, ZE~flw@);

E(H)_7 -
2) Vips Vay Z¢ \ L_f(c),

E(H) _,
3) an V'h Zc " TR f((_AJ),

2

C(hopmynﬂpyﬁi'e yCJI0BHE OJHOBOJIHOBOCTH JIJIsi OCHOBHOI'O THIIA BOJIHBI B IIPAMOYIOJIbHOM
BOJTHOBOJIE.

: 5
DA €A A3 g 2 > .
) dpp = A Ay, G2 AL 2Q

Kak onpeznensiercss 100poTHOCTH pe3oHaropa. Kak cBs3aHa noOpOTHOCTH pe3oHaTopa ¢ ero

(V5]

pasMepaMi H IPOBOAUMOCTBIO MaTEpHUalla CTCHOK H BEIMUHAHOMN pe30Hch1-101>'1 4HacCTOThI.

D=0 E,VT5QNoT=QNhw,T-Q T

ney
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@=2n=2vT=s0lol=QLw,ToQl

3)Q =t";'_.;..._..1-1”_" Q +3 O’T—‘sQT: w;: T__;Q T

Bapuant 2

Copmyaupyiite o0uude CBOHCTBA BO/IH THIIA T B IHHMSX [1€pEIadH.

=
4 e s .

; : T T -
NE,=H; = 0; ""-;:;: =ow; b =5 Vs =Yy = Vg I T o

DE.20; Ay =00 0 =8 vy =v; =Vg 2 = I
2 3T o B = B L =T i -t A =y
3) H-_- = 0; Agp = oo n = P v.i:’ =y = 'n'.»‘gj -Z' = Z.

Kak OIpEeICTIUTh AHalNa3oH IUTHH BOJIH, B Mpeaejnax KOToporo B KpyrJioM BOJHOBOJIC

JIHAMETPOM 22 MOJKET PACIIPOCTPAHATCS TOJIBKO OCHOBHOM THIL BOJIHbI?

&G - o Hit « ]
1) g €A 45, 261a £ 4 £3,41a)

2) A= A;L- A= 3,41a

3) A=2%: 3=341a

Kakie o0COOEHHOCTH B MapamMeTpax THPOMAarHWTHOH — Cpe/ibl  MpOSBIAIOTCA  PH
pacIpoCTpaHeHH: B HEX 5/ICKTPOMArHHTHBIX BOJIH ¢ KPYrOBOH moJisipu3atuen?’

1) JIKIT: pa” ;s TIKTL: pa™s w) = 173
2) JIKIL: || pa"ls TIKTL: {Jpalls [lug 1] = g 15

3) JIKIT: pa: TIKII: pa.

Bapuanr 3

KakiMH COOTHOLIEHHSIMH ONPE/IETISIOTCA 001Me cBOCTBa BOJIH THIA E B THHUAX nepenayun’

1] - 1]

DE.#0,H-=0,h =0- NE (A he) s ¥ =2/ /1 - (A ) i

el

! "

| -
-\; L =(A/Ag) ; 25 =2," \,‘l — (Al Agp)

T e PN
i - i >

D) E. %0 H; =0,1° =B [1— (Mhg) s vf =vo/ 1~ (4/hg)

LERL ]
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i = i sy ia - 3 rf. fv 7
3VE.=0H- =01 =§- Ji=( Aip) 3 V3 = ¥/ \I 1= )
i N f 5
I= -\“1 — (A dg) 1 2E =2, '\}’1 — (A Ag)

objlazlaeT 4acToTHAs 3aBHCHMOCTH ITOCTOSHHOM

2. Kakoii xapaktepHoH 0COOEHHOCTBIO,
3aTyXaHus /s BoaHbl Hop B Kpyriiom BonHoBozae?

e e

3

~ £ - -~ _’,',-\H
D> fop £ T2 (hy)™

(R Hoe T
A ae ]
g ) i

2 F > fos f T

3 F > fupo F T (hE) Be: = const.
3 : . : 9
3. Yro noapasymenaercs noj dpdexrom dapasesi B rHpOMarHUTHBIX Cpeaax”
1) IloBOpOT MJIOCKOCTH MOAPH3ALNE JIHHEHHO-TIOIAPH30BAHHBIX BOJH.
2) [1oBOpPOT NJIOCKOCTH MONSPU3AINE BOJIH ¢ KPYTOBOH M0JIApU3aLME.
3)smenenue HanpasieHWs BPAIICHHS TUIOCKOCTH TOJSPH3ALMH  BOJH C  KPYTOBOIA
MOJISIPA3ALIUEH.
Bapuanr 4
1. Chopmynupyiite obime coifcTBa BoH THNA H B IMHMAX nepenau.
" f N & § o A
— 5. 4 — 5 1 - - f 1 f -
DE;=0,H; #0,h" =8 {1 —(A/Ag); vg=vo/ [1—(AAg);
H — g — ST :?‘l_ _"1-- 2
vi =vor J1- (YAe)s 28 =2,/ |1 (A/A)
o4 | 2 H ! # 32
=g g = = i — 143 S AT a PN | —_ i 343 .
2) £-= Q, JLJ: =0,h" =03 \:l [A‘.-“A_Kp) 7 Li.. = Vg N 1 \A."Jﬂ'ﬁp J i
B /3 V. B . | /A 82
Y ‘_LC.\'l_[‘f‘"j:_:':/I =g T Zp .\-l—t";'/'iil::l
=0:;H.=0; ¥ =p, :,'g*::ff—t'c ol =z

Kakum oOpazoM B KOakCHanbHOH JIMHMH C BOJIHOIL
Kaxomy

b

3HAYEHHE  JONYCTHMOH  MOUIHOCTH?

COOTBETCTBYET?

‘D:p = Pt

tana T gocTuraercsi MakCHMaabHOE

BOJIHOBOMY COIIPOTHBJICHHIO  OHA
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1) In{R./R;) = 0,5; z, = 30 /£ Om;

yz
In(R:/Ry) =1z, = 60\}% Om;
2) Ra/Ry = 3,65 2, = ”{E on;
1g(R./R,) = 0,5; =, = 50\;; O

3)Ig(R,/R) =12, = 100\;.':‘ Om.

3. KakuMm COOTHOLIEHUEM OIMCHIBACTCS repeaava SHEPTHA B «AaeanbHOH paILHOJ'IHHI/IPI))?

1) p:—:;: = P:D:D I(L‘I:;

4 L NP

Pefitunr-kontpons Ne3
Bapunanr 1
1. Yro noapasymeBaercs noa rpyninoBoi ckopocTeio? Kakum BbIpaKeHHEM OHA OIpeae/sercs B
Hanpas/siIOLLUX CTPYKTYpax?

1) ckOpocTh nepemelleHus MakcuMyma orudatomieit rpynmsl rapMOHMYECKUX BOJIH, OJIM3KHX

[0 SACTOTE: Uiy = Vg * (

2) CKOpPOCTL HEepeMeIIeHHsd TOYKH T'apMOHHYECKOIo Kkosnebanus ¢ (I)HKCHPOBEIHH}.’[M

3Ha4YeHUEM (asbl: v, = o/

3) CKOpOCTb PacipoCTpaHeH sl YHEPTHH FAPMOHHYECKOI0 BOJHOBOIO MPOLECCa: Vye = Vg

4

(3]

Kakum o6pa30M MOJKHO OIPEAc/IiHTL IMOCTOAHHYIO 3aTyXaHHs B KOAKCHAIIbHOH JIMHUM,
CBA3AHHYIO C MNOTCPAMH B JIH3JICKTPHKE, MNPH YacTHYHOM JIHBJICKTPHYECKOM 3aloOJIHCHHUH

HHUK?

e - )
7 I R e P
&= —hng = Ag — L-J”LL:.E;

D (k) =

e
-
W =
-
3 N
[
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3) (h,) = h,/10;

3. Yro mnpeacrasaser coboit  00nacTe MPOCTPAHCTBA, CYLIECTBEHHO —Y4acTByIOLlas B
GopmupoBanuE 10Js Ha 3a7aHHON uMHHM? KakuM CYIIECTBEHHBIM I1apaMETPOM OHA
xapaxrepusyetcs’

1) UTHIICOM/T BPALEHHs; MAKCHMAIBHBIH PaglyC CYLMIECTBEHHOIO JLIMIICOMIA MOXKET ObITh

OrpaHHYeH BOCbMbIO 30HamMu Ppenens: p_ . =V 217n

2KC

2) cepa ¢ paaguycom S x> 1;

3) WHMHAP PAAMyCOM M JUIMHOH Sr »» 1, R << 1

Bapunanr 2
1. Kakum BblpakeHHeM OIpEHesseTcsl CKOPOCTh PAclpOoCTPAHCHHS JHEPrHH FapMOHHYECKHX

BOJIH B JIHHMAX nepenadn? [locTpoiiTe ero 4aCTOTHYIO 3aBUCHMOCTb.

1) v, = v .\'I 1= (f/f) s ) v, =vy/ 11— (f.a:p"jf\ i

kp’ /

Kt

=
|
|
|
S | —

V=

v




p, = mArr [(r +r ),r +r =r;
i /Q

%N MERS

2, HpI/I KakOM BOJIHOBOM COMNPOTHBIICHHH KOAKCHAJbHOH JIMHHH JOCTHrAaeTcs MHHHMMAILHOE

3aTYXaHHC B METa/llTHYECKHUX l'lpOBOIlHHKaX?

3.
™
Dz, =77 (= Om;
AV
=
2)z, =30 = Om;
\.:

4. Kak pasmepbl CylLECTBEHHOTO Ul PACNIPOCTPAHEHHs PaJMOBOJH AJUIAICOMA 3aBUCAT OT
JUTHHBI BOJIHBI?
1) Makcumansupli  pajuyc  917HICOMJAA, COOTBETCTBYIOIUME — CepelMHE  Tpacchl

=NTATS2;

2) MaxkcumanbHbii panuyc CYLIECTBEHHOIO SJUIMIICOH A

’

3) MakcuManbHbIi payc CyEeCTBEHHOTO IUIUIICORAA o, = « TAr/ 2,

Bapuanr 3
1. Kaximmu (akropamu o0yCNOBIGHBI NOTepH B JMHHAX mepegaun? Kak BbIrIsauT obliee

BBIPAKEHUE JUISl HOCTOAHHOM 3aTyXaHus?

1) Tlorepu B cpejie, 3anonusiomeii IMHMIO, I0TEPH B METATTHYECKHX [POBOIHAKAX JTHHHH:

h =P /2 .
m P, cp/ -—-Pcp

2) [lorepu B cpejie. 3an0nHsIOMEH THHUIO;

f
HE 5 == Jii:2 P Y o 2.
Mg = (WU E, l\,-_?'l".flﬁp_:l ?

)

W R? C 11y 2 1
3) lotepu B MeTaTMUeCKHX NPOBOAHUKAX JIMHUM; N}y = th ¢, [Hop |~ dl.
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20.
21,

22

2. Kakoii Tun BOJIHBI B KOaKCHaJbHOM JIHHMH C ponHoH T gBiseTcs BBICIIMM H Kak

OnpeaeAaeTCs €ro KpuTH4eCKas JJIMHA BOJIHBI?

1) Hyp Agg = 7(Ry + R2);
N Hyy, Agg” = 3,414,

3)Hl‘-2= ’E-:;": = 2a.

LS

OCBEIIEHHYIO 30HY, 30HY IIOJIyTCHH, 30HY TeHH?

p. = 120.( Ty = ha) — paccTosAHUE NPAMOH. ..:

Kp t3ly

A
1) O3: r < ryp: 3IIT: 1= 1p; 3T 1> Tl
2) 03: 1> 1yp; 3MT: 1 = rip; 3T 1 <Tipl
3) 03: 1= ryp; 3MT: 1 <ryp; 3T: 1> rip.

52, HPOMEDK}’TO‘IHaﬂ aTrecTauyus no HToramMm 0CBOCHHSI JHCHHIIIHHBI

Bornpockl K 3a4eTy ¢ OLEHKOH.

Cesisb MEKIY TPOJOJIBHBEIMH H  IONEPEHHBIMH  COCTABJLIIOIMMH noneit B peryaspHOH

HAIPaBIISIOIIEH CTPYKTYPE .

Kputnueckas qacTora, KpUTHYECKas AUIMHA BOJIHBI .

[Tonepeutble 2IEKTPOMATHU THBIE BOJIHBI (1)

DnexTpuueckue BojHbl (E) .

MarnuThble Bosnsl (H) .

Konuemnis napLuajlbHbIX BOJH .

['pynnosas ckopocTb, CKOPOCTh PaclpoCTPaHSHUA SHEPIHH -

MOIIHOCTE, ePEHOCHMAs SIIeKTPOMArHUTHOI BOJIHOM N0 JIMHHH NEPEadH .
[IpsAMOYrOILHbIH BOJIHOBO/L (BOJTHA E).

. [TpsmoyrobHbI BOJAHOBOJ (BOIHA H).

. [TpsiMOyTOILHBIH BO/IHOBOJL (BOJIHA Hio) .

. Kpyrasiit Bonsosoa (BonHa ) .

. Kpyruslii BoHOBOA (BOJIHA H).

. Toku HA CTEHKAX MPAMOYIOJIbHOTO H KPYIJIOro BOJIHOBO/OB .
. Koaxcuanbuble quHuu (Boana T) .

. Koakcuanbuble muuuu (Boskbl E u H) .

. JluHus IOBEPXHOCTHOI BOJIHBI (METAUIHYECKAS [1IOCKOCTE, MOKPLITas CJIOEM JMAJICKTPHUKA) .
. JIuHuMs TIOBEPXHOCTHOMN BOMHbI (JIMJIEKTPHYCCKUH BOJIHOBO) .

[LraHapHble THHUH TIEPeIaym .
BoI0KOHHO-ONTHYECKHE JIMHHHU Nepe1ad .
3aryxaHie B TMHUH NepeayH. Koa(puineHT 3aTyXaHus .

M3 kakuX cooOparkeHnil OCYILECTRIAETCS ACNCHHE MyTH pacripoCTPaHCHIL 3eMHOM BOJIHbI HA
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22. 3aryxaHue, BbI3bIBAEMOE OTEPSAMH B Cpeie, 30/ IHAIOUINE JTHHHH NePeiatii .
3. 3aTyxaHue, BBI3bIBAEMOE MOTEPSAMH B META/UIHYECKUX MPOBOHAKAX JIMHUHU IIEPEIAUH .
24. [epesaua SHEPIruM N0 MPAMOYIOJILHOMY BOJIHOBOAY .
25. Tlepeaaua SHEPTUM 110 KPYTTIOMY BOJIHOBOZY .
26. [lepenaua SHEPruy M0 KOAKCHATLHOH JIMHUH .
27. DBOJIOLUS IEKTPOMATHATHBIX KOjle0aTeIbHbIX CHCTEM .
. O6BeMHbIi pe30HaTOP U3 0TPE3Ka NPAMOYT0JbHOrO BOJIHOBOIA .
. Obmias 3a1a4a 0 KoJedaHusIX B IPAMOYTOJIbHOM PE30HATOPE .
. Lmnuaapuyeckuit o0beMHbBIH Pe30HATOP .
. CriocoOb1 B030y K1eHUS! 00BEMHBIX PE30HATOPOB .
. Jlo6poTHOCT OOBEMHBIX PE30HATOPOB .
. PacnipocTpanen#e 371eKTPOMarHUTHBIX JIHHEHHO M0JISPH30BAaHHBIX BOJIH B HAMArHHYEeHHOMH

L) W DI
O O oo

I
LS S

(U8 )

(eppuToBOH cpere .
. PacnipocTpanesue 3eKTPOMArHHTHEIX BOJIH C KPYTOBO# NOJISPH3AIUeH B HaMarHH4eHHOH

(]
PN

(heppuTOBOH Ccpejie .

35. Dddexr Dapazes .

36. DddeKT cMeleHUs MOoJisl B IPSAMOYTOIBHOM BOJIHOBO/IE € MONEPEIHO NOIMArHAYCHHBIM
(beppuTom .

37. JHepreTHUECKHE COOTHOLICHUS B YC/IOBHSAX CBOOOIHOrO MPOCTPAHCTBA.

38. O61acTh MPOCTPAHCTBA, CYLIECTBEHHO YUacTByiowlas B GOpMHPOBAHKH NOJIS Ha 3an1aHHON

JHHHH.

39. Ou3HdecKue MPOLECChl [IPH PACIPOCTPAHEHHH 3EMHON BOJIHBL.

40. Tlosie BBICOKO NMOAHATOTO H3JIydaresis B OCBEIeHHOH 00/1acTH.

41. TloJie HH3KO PACIOTOKEHHOI0 H3jIydarTess B 001acTH IpHOIHKEeHHS IJIOCKOH 3emiu.

42. TloJie B 30HaX IOJIyTEHH H TCHH.

43. Ctpoenue atMochepsbl.

44. DnexTpHueckue cBoiicTsa Tponocdepsl H cTpaTochepsL.

45. DnekTpHuecKHe cBoiicTBa HOHOC(EPSI.

46. OB1Lye BONPOCH paclpocTpaHeHne pajHoBOIIH B 3eMHOIi armocepe..

47. Pacnpocrpaderne Y KB Ha HaseMHBIX pa/IHOJIMHUAX.

48. Pacnpoctpanenue KB.

49. Pacnipoctpanenue CB u /1B.

5.3. CamocrositesbHast padora 00y4aromerocs.

CPC ¢ n1eKUHOHHBIMH MaTEPHATIAMH.

Bonpocsl crpykryprpoBadsbie k CPC.

|. Hanpasasioumpe CTPYKTYpbl M HanpasiseMble 3JeKTPOMArHATHbLIC BOJIHEL Hanpasnsiomue

cTpyKTyphl. Knaccudukanmns Hanpapisembix BojiH. CBsi3b MEXKy MPOJOIbHBIMA M IONEPEYHBIMHU

COCTABJISIIOIIMMH  TOJIcH B pery/isipHON  Hampasisiolleil cTpykrype. KpuTuueckas 4acToTa.
KpuTHueckas AIMHA BOJNHBL [lonepeyuHble MeKTPOMArHUTHbIC BONHbL. INEKTPUYESCKHE BOJHBL
MaruuTHble BONMHBL KOHIENMs napiHaibHeiX BOJIH. CKOPOCTh paclnpoCTPaHCHHs SHEPIruH.
['pynmnoBsas ckopocTb. MOIIHOCTD, IEPEHOCHMAs JIEKTPOMAIHUTHON BOJIHOM 110 JIMHWH NIepeati.

(OPB: 3.4.6,7.8).2=>3.4.5, 6. ®PB — (usuxa pajinoBOH. KJI - KOHCIIEKT JIEKIHA.
Jluteparypa: 6.1, [1] ¢. 239 — 256, KJl ¢. 3 - 14.
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2. IlpsmoyroaeHbiii BoMHOBOA. Kpyribiii BojHOBoA. Tokd Ha cucTeMax MpSMOYTOJLHOTO H
KPYIJIOro BOJIHOBO/AOB. BONHEI i KoaKcHa bHble THHAM. JInHUKM noBepXHOCTHOH BOJIHEL [lnanaphbie
JTHHUH [epe/layn.

2,3=>4,5,6.

Jluteparypa: 6.1, [1] ¢. 257 =291, KJI ¢. 15 - 36.

3. TpebGosanus K JuHHAM nepegayun. OHOBOIHOBBIH 1 MHOTOBOIHOBBIH PekuM. DIeKTpuyec- Kas
NPOYHOCT TMHUK nepeaayun. Terosoi mpoboit. [Ipeaensuas u JomycTUMAas MOIHOCTb.3a- TyXaHHe
B IMHHsIX nepenaun. [lepeaava sHepruu 1o npsMoyroisHoMy BonHoBony. Ilepenaya swepruu mo
KpyrioMy BoHOBOAY. [Tepenata sHepruy 1o KoakCHalbHON THHHH.

3,4=>5.6.
Jluteparypa: 6.1.[1]¢c.292-312, KJlc. 3744
4, OObeMHbIE PE30HATOPBI . DBOJIOLHMS 3MEKTPOMATHUTHLIX KojeOaTeabHBIX CHCTEM IpH

NMoBeIIIeHUH pabdodeit 4vacToTel. [IpsamoyrosbHbiii o0beMHBIH pezonatop. OOmas 3agada o
K0J1e0aHuAX B MPSAMOYrOJbLHOM 00beMHOM pe3oHarope. LluinnHapuyeckuit oObeMHBIH pe3oHaTop.
CnocoObl  BO30YKAEHHSI W BKIIOYCHHS OOBeMHBIX pe3oHaTopoB. JloOpoTHOCTE 00BEMHBIX
peszonaropos. Jlpyrue tuibl 00beMHbBIX Pe30HATOPOB.

(OPB: 5.6),2,3,5=>6.

Jluteparypa: 6.1, [2] c. 231 — 255, KJI ¢. 45 - 56.

5. PacnpocTtpaneHue 371€KTPOMAarHMTHLIX BOJIH B aHM30TPOINHbIX cpefax. Pu3nyeckuil MexaHu3M
AQHHU30TPONUH (eppUTOB. Y paBHEHHE JIBUIKCHHS HAMArHUYEeHHOCTH. TeH30p MarHUTHOM
NPOHHIIAEMOCTH HaMarHuueHHoro ¢eppura. Ypasuenre Makcesia B aHH30TPOITHOM cpejie.
[lonepeunoe pacnpocTpaHeHHe MEKTPOMATHUTHLIX BOJIH B HaMarHuueHHoM (eppure. [IpononbHoe
pacrpocTpaHeHHe MEeKTPOMArHHTHBIX BOJIH B HAMarHHYeHHOM (eppure.
(OPB:2,7.8).2,3,4,.6=>9,10, 11.

Jluteparypa: 6.1, [2] c. 327 — 346, KJI ¢c. 57 - 64.

6. KomnbioTepHble METO/1bl PELIeHUs] 3a/1a4 HEKTPOAMHAMUKH. [IpsMOyYronbHEIi BOIHOBOJ C
HEO/IHOPOIHLIM 3anonHenueM. Meton cetok. Metoa bybuoBa — ["anepkuna. MeTon HHTerpaibHbIX
YPaBHEHUI.

3,7=>3.

Jlutepatypa: 6.1, [2] c. 387 — 405, KJI c. 65 - 83.

7. MexaHu3M pacpoCcTpaHeHHus pajHOBOJIH B CBOOOJHOM NPOCTPAHCTBE. DHEPreTHYECKHE
COOTHOILECHMA B YCJIOBHAX CBOOOAHOIO npocTpaHcTBa. O6nacTk NpoCTPaHCTBA, CYLIECTBEHHO
y4acTBylowas B (OpMHPOBAHUH 0JIs1 HA 3a/1aHHON JIMHUH.

(PPB: 2,7),8=>9,10, 11;

Jlureparypa: 6.1, [2] c.467 — 478, KJI c. 84 - 90.

8. PacnpocTpaneHue 3eMHBIX paJnoBOIH. OU3MYecKHe MPOLeCcCh IPH PaCIpOCTpaHEHUH 3eMHOM
BosHbl. Kiaccudukanus MeTo10B pacdeTa 1oJisi 3eMHOH BosIHBI. [1osie BBICOKO MMOHSATOrO
H3JIyydaTe/is B OCBeIeHHOH 30He. [1ojie HH3KO pacrosioeHHOro uaiyydarelis B 30He NpuOIHKeH s
nockoit 3eman. Ilose B 30HaX MOIyTeHH W TEHH NPH BBICOKO MOIHSATHIX H HU3KO PACoI0KeHHbIX
U3J1yyaressx.

(OPB: 2,7,8,10),9=>10, 11.

Jluteparypa: 6.1, [2] ¢.478 — 484, KJI¢. 91 - 101.

Y. Armocdepa u ee BIMSIHAE Ha pacmpocTpaHeHue pa/inoBoiH. CTpoenune atMochepsl.
DIeKTpHYeCKHe CBOMCTBa Tponochepsbl U cTpaTocdepbl. DAEKTPHUECKHE CBOHCTBA HOHOC(EPHI.
(®PB: 2,7,10,11),10=>11.
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Jluteparypa: 6.1.[2] c. 485 - 496, KJl ¢. 102 - 108.

10. OcoOeHHOCTH pacTipOCTpaHEHUs paIuOBOIH PAa3IMUHBIX 1uana3oHoB. Pacnpocrpanenue YKB
Ha Ha3eMHBIX paaunonuHusx. Pactpocrpanenne YKB Ha KOCMHYECKHX PaHOIMHUSIX.
Pacnpoctpanenne KB. Pactipoctpanenue cpeiiux U JUIMHHBIX BOJH. OCOOEHHOCTH
pacrnpocTpaHeHHs BOJIH ONTHYECKOr0 AHana3oHa

(®PB:2,7,10,11),8,9, 10=>11;

Jlutepatypa: 6.1, 2] ¢.497 — 505, KJI¢. 109 - 118.

Gonj  ouenounsix  marepuaioB  (POM) juis OpoBeJeHHsl  ATTECTALMH  YPOBHS

ChOPMUPOBAHHOCTH KOMIETEHIHMH O0y4alomuXes M0 AMCUHIUIMHE O(QOPMIIAETCS OTACIbHLIM
JOKYMEHTOM.

6. VYHEBHO-METOJAUMYECKOE H HHOPOPMAIIHOHHOE OBECIIEYEHHE

JUCHUIINHBI
6.1. KnuroobecneueHHocTn
HaumeHoBaHue IHTEpaTyphl: ABTOP, HA3BAHHE, BU]L lon KHHUIOOBECIIEHEHHOCTD
M3aHUs, W31aTENBLCTBO H3aaHHA

Hanuuue B anektpoHHOM katanore 96C

OcHosHas nuTepatypa

1. Kypaes A.A., [Tonkosa T.J1., Cunnubin ALK, 2013 http://znanium.com/catalog.php?bookinfo=3
DReKTpoaHHAMHUKA U PACTIPOCTPAHEHHE PaAHOBOIIH: 67972

yuebGHoe nocobue / A.A. Kypaes, T.JI. [Torkosa, A.K.
CunnubiH. — M.: HULL Uudpa-M; Mu.: Hos. 3nanue, 2013,
—424 c. ISBN 978-5-16-006211-2

2. Mypomues J1.1O., 3uipanos [10.T., Denonnn [T.A. 2014 http://www.lanbook.com/books/element.php?
DneKTPOAHHAMHKA W PACcrpoOCTPAHEHHE PaJdHOBOIH: p/1_cid/68&p/1_id=1107

yuebnoe nocodue / JI.HO. Mypomues, HO.T. 3pipsanos, IT.A.
Gemonnn. — M.: M3a. 2-oe. M.: «Jlanby, 2014, - 443 c.
ISBN 979-5-8114-1637-0

3. MaBpunos B.M. DaekTpoanHaMuKa U pacnpocTpaHeHHe 2019 http://e.lib.vlsu.ru: 80/handle/123456789/ 82
paauoBonH: nad. npaktukym/ B.M. [aspunos, H.H. 83

Kopreesa; Bnaanm. roc. yu-t um. A.I. u H.I',
Cronerossix. — H3n. 2-e non. — Baaaumup: M3a-so Bal'y,
2019.-100 c. ISBN 978-5-9984-1106-9.

4. Kpamm M.H. COopHuK 38124 10 0CHOBaM 2019 http://e.lanbook.com/reader//book/167874/
JeKTpoaAHHaMHKH: Yued. nocodue. — CI16.: M3a-Bo
«Jlaubn, 2019. —256¢. ISBN 978-58114-1122-1

JonosHuTenbHas auTepaTypa

|. boxos JLLA. DnexTpoaHHaMHKa U pacrpocTpaHeHHe 2012 http://www.iprbooksshop.ru/13874.html
paaHOBONH (3NEKTPOHHBII pecypc): yueOHoe nocobue /
JI.A. bokos, B.A. 3amotpunckuii, A.E. Maungens. —
DNEeKTPOHHbIE TEKCTOBbIE daHHble. — Tomck: ToMcKHH
rocyJapcTBEeHHbIH YHUBEPCUTET CHCTEM YTIpaBaeHHA H
paauoaniexTpodnky, 2012. — 301 c. ISSN 2227-8397

2. Dnextpoamnamuka: Yuedbroe nocodue / M.@. Bynara, 2013 http://znanium.com/catalog.php?bookinfo=3
B.®. Jlyopoeun, A.C. Curos. - M.: Anbda-M: HUL| 91337
MH®PA-M, 2013. - 304 c. ISBN 978-5-98281-329-9

6.2. llepuoanyeckue H3aHus
DunexrpoanHamuka, Texuuueckas 1eKTpojinHaMuka, Pagunodusuka, PajuoTexHuka u
IEKTPOHHKA.
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http://znanium.com/catalog.php?bookinfo=391337.

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHHAIIJIHHBI

Jlist peanu3anvuy JaHHOH TUCHMILIHHBL HMEETCS CCHAIBHOE IIOMEIIEHHE IS IIPOBEICHHS
3aHATHH JIEKIHOHHOTO, IPaKTHYECKOTO H J1ab0paTOPHOTO THIIOB, TPYIIOBLIX M WH/IMBHIYAIbHBIX
KOHCYJIbTAIHH, TEKYIEro KOHTPO/IA B MPOMEKYTOIHOH aTTeCTALWH, IS CAMOCTOSATEILHOR paboThI.
JleKIMOHHEIE ¥ IPaKTHYECKHE 3aHATHs, TabopaTopHbIe paboThI IPOBOAATC B J1a6OPaTOPHH
«DNEeKTPOIMHAMMKA H PACIpOCTPaHEHHE PaTHoOBOIHY, (510 -3). MarepHaibHO-TEXHHYECKOE
obecneyeHne TUCIUIUTHHBI BKIIFOYAET:

- 1abopaTOpHBIE MaKeThl H H3MEPHTEIbHOE 060PYAOBaHKE ClIENMATH3HPOBAHHOM 1a60paTopHH
(510-3) o mucnummne 311 u PPB (5 duznueckux naboparopusix pabot): I'4-80 — 2 mt., I'4-32A,
I'4-111B,T4-83, B3-38 — 3 mit., ¥2-8 — 3 mr., [16-23A; P2-53 — | mr.;

- KOMIIBIOTEPBI CO CIIELHATTH3UPOBAHHEIM IIporpaMMHEIM ob6ecniedenneM LabVIEW B naGoparopuun
(510-3) nst BRIIIOIHEHUS BUPTYaNIbHBIX JJabopaTopHBIX paboT no aucuumumae )] 1 PPB (4 BupTy-
aJlbHbIE paboThI).

Pabouyro mporpamMmy cocraui ['aBpuiioe B.M., nouenr xapeapsr PT u PC %

Penenzenr
«Bnamamupckoe Kb Pagnoceszu», ['enepansubiit qupextop borganos A.E.

TIporpaMma paccMOTpeHa | 0/06peHa Ha 3aCe/aHHH Ka
Mporoxon Ne 7/ or 27 L5 A7 roma
3asBenyronii kadenpoit Huxkutun O.P.

PaGogas nmporpaMma paccMoTpeHa ® 0106
Ha 3ace/laHuH yueOHO-MeToaudeckoi koMuccuu Hanpasienus 11.03.01 Paguorexauka
IIpoTokom Ne /" o4 L4 HLrona

IIpencenarens komuccun Hukxutun O.P. 3asemyromuii kadeapoit
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