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1. Heau u 321244 M3YYeHHUsT TUCHUIIMHBI (MOTYJIs1).
1.1 Hean AMCHUNJIMHBL.
VYyeOHas AuCHUIUITMHA «DJIEKTPOMArHUTHBIC TIOJISl U BOJIHBI) CTaBUT CBOCH IIENIbI0 U3yUYEHUE

CTYACHTAaMH OCHOB T€OPUHU DJIEKTPOMATHUTHOTO IOJIs, (POPMHUPOBAHNE 3HAHUN M HABBIKOB pac-
4yeTa 3JIEKTPOMAarHUTHOIO IIOJIS B PAa3jIMUHBIX Cpelax M IapaMeTpPoOB PACHpPOCTPAHSIOLIUXCS
BOJIH, 3aKOHOB OTPa)XCHMsI U MPEJIOMJICHHS BOJIH Ha IPAHMIIEC CPEll, U3yYCHUE METOIOB aHAIN3a
U pacueTa mnapaMmeTpoB JmHMM nepegaun CBY, pe3oHatopoB M (UIBTPOB, 3HAKOMCTBO C
AQHAJIUTUYECKUMHA U KOMIIBIOTEPHBIMU TEXHOJOTHUAMM pacyeTa 3IEMEHTOB BBICOKOYACTOTHBIX
TPAaKTOB CpPEACTB CBSA3M; OBJaJcHHE 3HaHUAMU B oOmactu CBY s1eKTpOoHUKH, U3ydCHHE WU
IPUMEHEHHE METO/0B MCCIEIOBAHUSA B OO0JIACTH CBEPXBBICOKOYACTOTHOW HIIEKTPOHUKH U
KBAa3MONTHKH, a TaK K€ O3HAKOMJICHHE M NPUOOpETEHHE HABBIKOB Pa0OThl C 3JIEKTPOHHBIMU

TesieKoMMyHHUKarmoHHsIME CBY nmpubopamu.

1.2. 3amauyu IMCHUILIAHBI.
OcHOBHOU 3a/1a4ueil JUCIUTIINHBI SIBIISICTCS (OPMHUPOBAHUE y CTYJICHTOB HABBIKOB, 3HAHHUIA H

YMGHI/If/'I, IMMO3BOJAIOIUX ITPOBOAWTH CaMOCTOSITCILHEIM  aHaAIN3 (1)I/I3I/I‘~ICCKI/IX mponeccos,
MPOUCXOIAIINX B PA3JIMYHBIX HAITPABIAOMIUX CUCTEMAX U YCTpOﬁCTBaX CBCPXBBICOKHX YaCTOT B
OJHOPOJHBIX u HCOOAHOPOAHBIX cpeaax, IIOHUMAThb CYIIHOCTDH 3HCKTpOMaFHHTHOﬁ

COBMCCTHUMOCTH.

1.3. MecTo AucuMIIuHbI (MOAYJIsl) B CTPYKTYpe 00pa30oBaTe/ibHOM MPOrpaMMblI.

JucuumuimHa «OIeKTPOMAarHUTHBIE MOJS M BOJHBD» OTHOCUTCS K BapUaTUBHOW 4acTu
bnoka 51.0.23 «/luctumuimae! (MOaynn)» y4eOHOTO IITaHa.

W3yuenne aucuuIuiMHBl —Oasupyercss Ha (U3MKO-MaTeMaTHYeCKOW TMOATOTOBKE

CTYJEHTOB, KOTOPYIO OHM MOJIY4aroT IPU U3YYEHUH MATEMATHUKH - pa3JeJibl: BEKTOPHBII aHalu3,
muddepeHIanbHble oneparopsl, AU depeHInaIbHble YpaBHEHHUS [IEPBOTO U BTOPOIo MOpsiIKa,
KOHTYpHBIE, MOBEPXHOCTHbIE M OOBEMHBIE HHTETpasibl, KOMIUIEKCHBbIE 4HUClIa M (YHKIUU U
NecTBUS HaJ HUMH, MaTpulbl M JCWCTBUSA HAJ HUMH, a Takxke pasgena (QU3MKH -
JIEKTPOMAarHUTHBIE SIBJICHUS.

JlaHHas [HCHMIUIMHA SIBISIETCS IIEPBOM, B KOTOPOM CTYIEHTHI H3y4arOT BOIPOCHI
MPAKTUYECKOTO MPUMEHEHUS TEOPUU DJIEKTPOMAarHUTHOro mnois. OHa HaXOJIUTCS Ha CTHIKE
JUCIIUIUINH, oOecreynBaronnx 0a30BYyI0 U CHENHMAIbHYIO MOATOTOBKY CTYyAEHTOB. M3yuas sty
JUCLUIUINHY, CTYIEHTBHl BIIEPBBIE 3HAKOMSATCS CO CTPYKTYpOH 3JE€KTPOMarHUTHOIO IIOJIA,
BO3HHKAIOIIIETO B PAa3JIMUHBIX Cpe/laX U HaNpaBIIAIONINX cucTeMax. [IppuoOpeTeHHble CTyJleHTaMu

3HaHUA U HaBBIKHN HGO6XO)II/IMI)I KaxK ajist FpaMOTHOﬁ OKCILTyaTallun TGHGKOMMYHHK&HHOHHOﬁ



anmaparypsl, Tak ¥ A pa3padOTKU IIUPOKOro Kiacca yCTPOMCTB, CBA3AHHBIX C Nepeadeil u
IIPUEMOM CUTHAJIOB.

B pesynbraTe M3ydeHus HACTOSIIEW NUCLUILIMHBI CTYICHTHI TOJKHBI IO YYUTh 3HAHUA,
UMEIOIIME HE TOJBKO CAMOCTOSITEIbHOE 3HAaUE€HUE, HO U oOecnieunBarole 6a30ByI0 MOJIrOTOBKY
JUIsL YCBOCHMS PsAla NOCIEAYIOUIMX IUCUUIUIMH: «CXEMOTEXHHMKAa TEJIEKOMMYHHKAIIMOHHBIX
YCTPOUCTBY, «MeTpoJIorusi, CTaHAapTU3aMs U cepTHQHUKANNI B HTHPOKOMMYHHKAIMAX», «CeTn
CBSI3M U CUCTEMBI KOMMYTalUUN», «CTPYKTYpHPOBaHHbIE KAOEIbHbIE CUCTEMBIY.

1.4. TlepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB O0Y4YeHHS MO TUCIHHUILUIAHE (MOIY.JII0),
COOTHECEHHBIX C IUIAHUPYeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTe/JbLHOMH NPOrPaMMBI.

N3ydyenne panHOW y4yeOHOW JMCHUIUIMHBI HAMpaBICHO Ha (QOPMHUPOBAHUE Y
obOyyJaronuxcst 00meKkyIbTypHbIX/Ipodeccrnonanbubix komneTeHui (OK/ITK)

Ne Nupekc Coneprxanue B pesynbrare nzyuenus: yueOHON AUCIUIIIMHBI
[y, | KOMIET | KOMICTEHIH (nm e€ o0y4aromuecs: JOIKHbI
SHIUHN 4acTu) 3HaTh yMeThb BJIaJIeTh
1. OIlK-1 Crnioco6HOCTH IIPUKJIaIHBIE IIPOBOJIUTH IIPaKTUYECKUMHU
MMOHUMATh CYIIHOCTb 3a/1a4yd B aHam3 HaBbIKAMU
Y 3HaYEeHUE obnactu TEXHUYECKOMN U3MEpEHUs
nH(popMaluu B PUMEHEHUS uH(popMalumy, KOMIUIEKCHBIX
pa3BUTUU AIIEKTPOMarHuT CBSI3aHHOM C S-mapameTpoB
COBPEMEHHOTO HBIX TIOJIeH B AIIEKTPOMArHUT JTUHEHHBIX
MH(POPMAITMOHHOTO pa3paloTke HBIMU OJIHO- U
oOmiecTBa, CO3HABaTh | O3JIEKTPOHHBIX SBIICHUSIMU B JBYXIIOPTOBBIX
OTMaCHOCTH U YTPO3HlI, puoOpPOB 1 obsactu YCTPOMCTB,
BO3HUKAIOIIKE B ’TOM YCTPOMCTB, uH(GOpPMaIMOHH pa3IMYHBIX
nporiecce, COOII0AaTh | BBIOIHSIONINX oit XapaKTEPUCTUK
OCHOBHBIE pa3nyHbIe 0€301MacHOCTH. HEJIMHEWHBIX
TpeOoBaHUS GyHKIIUU B LIETIEeH, Ha
UH(POPMALIMOHHOM CUCTEMAxX COBPEMEHHOM
0€30MacHOCTH, B TOM | ITpeoOpa3oBaHUs METPOJIOTHUECK
qHCIIe 3alUThI U 1iepefadn oM
rocy/1apCTBEHHON nH(popMaLuu; 000py/10BaHUMU.
TalHBI
OIACHOCTH U
YIpO3BI
HCIIOJI30BAHHUS
CBY uznyuyenus
B
MH(OKOMMYHUK
allMOHHBIX
CUCTEMaXx.
0COOEHHOCTH
pacnpocTpaHeH
U paluOBOJIH
pa3IUYHbBIX

JUaIlia3oHOB Ha
Tpaccax




Ne WNHupekc Conepxanue B pesynbrare nzyuenus: yueOHON AUCIUTIIMHBI
Ly, | KOMUIET | KOMIETeHIHHI (i e€ 00yYaromuecs T0JIKHbI
SHIIMU YacTH) 3HATh yMeTh BJaJ1eTh
paanocBs3y;
TPUHIUTIBI
IIOCTPOCHHUS,
XapaKTePUCTHKH
U 0COOCHHOCTH
paboThI
aHTEHHO-
¢bunepHbIX
YCTPOMCTB;
2. | OIIK-6 CHOCOOHOCTh OCHOBHBIE MIPUMEHSTh HaBBIKAMHU
IIPOBOJIUTH METO/bI MHCTPYMEHTaJb | MPAKTUYECKOM
WHCTPYMEHTAJbHbIE | MHCTPYMEHTAJb | HbIE U3MEPEHHUS paboTsI ¢
U3MepeHus, HBIX U3MEpPEHUN JUI CUCTEM 1a00paTOPHBIM
HCIOJIb3YEMbIE B B 00J1aCTH CBSI3U U Y MaKeTaMH JUIs
obrnactu MH()OKOMMYHUK | HHPOKOMMYHHK U3Y4YECHUS
UH(POKOMMYHHUKAIIOH AIIMOHHBIX aIMOHHbBIE CTPYKTYPHI
HBIX TEXHOJIOTUH U TEXHOJIOTUH U TEXHOJIOTUU JIEKTPOMArHuT
CHCTEM CBSI3U CHUCTEM CBSI3U HBIX TIOJICH;
HaBBbIKAMHU
IIPAaKTUYECKON
paboThI C
COBPEMEHHOM
M3MEPUTEIbHOU
anmnapaTrypou
3. | OIIK-7 TOTOBHOCTb K OCHOBHbIE aHAJIM3UPOBATh METO/1aMHU
KOHTPOJIIO VCTOYHUKU CTPYKTYpY KOHTPOJIS 3a
COOJIOICHUS U IKOJIOTHUECKON CUTYalluu 1O JKOJIOTHYECKHE
o0ecneveHuno OIACHOCTH OT KOHTPOJIIO U 0€30MacHOCTH
IKOJIOTHUECKON JIEKTPOMArHuT | OOECIEeYeHUI0 oT
0€30MacHOCTH HBIX U3JIy4€HUHN | JKOJOTHYECKOW | 3JIEKTPOMArHuT
0€30IacHOCTH | HBIX U3ITy4eHUH
oT
3JIEKTPOMAarHuT
HBIX U31y4eHUHN

2. CTpyKTYpa M coiep:KaHue M CUHUIIJIMHBI.
2.1. PacnpenesieHne TPyA0EMKOCTH JIHCUHMILJIMHBI 10 BUaM padoT.

OO6mast  TpyHOEMKOCTH

JAUCHUITIIMHBI

COCTaBIIsIET 5

3a4.€1.

(180 wacon),

ux

pacnpejiesieHle o BuaaM paboT npeacrasieHo B Tabmutie (s cmyodenmos ODO).

B CemecTpbl
Buj yueOHo# paboTh cero
4acoB 5
AyauTOpHBIE 3aHATHS (BCEro) 72 72
B ToM uucne:
3aHATHS TEKIIHOHHOIO THIIA 18 18
3aHATHS CEMUHAPCKOTO TUMA (MIPAKTUYECKUE 3aHSTHS) 18 18




3aHsATHSI CEMUHAPCKOTO TUIA (JJabopaTopHbIe pabOThI) 36 36
CamocroniTesbHasi padoTa (Bcero) 63 63
B tom umce:
[TpopaboTka yueOHOro (TeOpeTUYeCKOro) MaTepuana 30 30
BrlmotHeHME HHAMBUAYATbHBIX 3a1aHAH (ITOATOTOBKA 13 13
COOOILIEHUH, IPE3EHTalMI)
IToaroToBka K TEKyIIeMy KOHTPOJIIO 20 20
KoHnTtposb 45 45
Bun npoMexyTouHOM aTTecTaluu - 3K3aMeH 3) S)
OO01mas Tpy10eMKOCTh qac 180 180
3a4. el. 5 5

2.2. CTpyKTypa IMCUUIIMHBI:
Pacripenenenue BuoB y4eOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3lesiaM JTUCIUTUIAHEL.
Pa3enbl IUCHUIUIMHBL, H3ydaeMble B 5 cemectpe (0151 cmyoenmos ODO)
No KonmuectBo yacos

AynuropHas CamocTosTenbHas
pasn HaumenoBanue pazaenon
ol Bcero pabota pabora
JI I13 JIP
1 2 3 4 5 6 7
1. Paznen 1. Beenenue 2 2
5 Paznen 2. OcHoBHBIE ypaBHEHUS 9 4 9
AIIEKTPOMArHUTHOTO TOJIS
3 Paznen 3. I'pannunble ycioBus 4 5
JIEKTPOAUHAMUKHI
Paznen 4. YpaBHenus
4, AIEKTPOIUHAMMKH ISt 2 2 4 5
MOHOXPOMATHYECKOTO TIOJISI
5 Pazgen 5. Ilnockue 5 2 4 5

DJICKTPOMATHUTHBIC BOJTHBI
Pazgen 6. OTpaxkenue u
6. MPEIOMIICHUE TUTOCKUX BOJTH HA 2 2 2 5
TpaHuIIe pa3jiena IByX cpell
Pazpgen 7. O6mne cBOKMCTBA BOJIH,

7. PacpOCTPaHAIOIIUXCS B IMHUAX 2 2 5
nepeaadn

8 Pasnen 8. Ilonele MeTammnueckue 5 4 5

BOJIHOBOJBI

9. Paznen 9. JIuaum nepegaun ¢ T 5 4 5
BOJIHAMU

10, Paznen 10. Marematnueckas 9 5 4 5

MOJI€JIb JIMHUU TIepeaun
Paznen 11. [Ipumenenue marpuiy
11. N 2 4 5
g aHanuza CBY ycrpoiicts
12 Pa3pnen 12. DneMeHTHl THHUN 5 5

nepenadn
13. |Pasmen 13. OGbpeMHBIC pe30HATOPEI 2 2 5




14.

Paznen 14. U3nyuenue
BHCKTpOMaFHI/ITHBIX BOJIH

HTOro 1o IUCLUILINHE: 180 18 18 36

63

2.3. Conep:xanue pa3iejoB IMCUUILINHBI:
2.3.1 3ausaTHA JEeKIMOHHOI0 THIIA.

HaunmenoBanue
pasjena

Coneprxanue pasjena

dopMma TeKyIIero
KOHTPOJIS

2

3

4

Bsenenue

[Ipeamer u conepxkanue Kkypca. Kparkui
UCTOPUYECKHH 0030p pa3BUTUSA yUeHUS 00
3JIEKTpOMarueTusMe. Posib pycCKux y4éHbIX B
Pa3BUTHUU TEOPUU JIEKTPOMArHUTHBIX MTOJIEN U
BOJIH. DJIEKTPOMAarHUTHOE I10JI€ KaK O[HA U3
¢dopm MaTepuu. MakpocKkon1uecKue u
KBaHTOBBIE CBOMCTBA noJis. [Ipeamer
KJIACCUYECKOM JIEKTPOINHAMUKH.
DNeKTpOMarHUTHbIE MOJIsl U COBPEMEHHas pa-
JUOTEXHUKA, POJIb TEOPUH JIEKTPOMArHUTHBIX
IIOJIEW U BOJIH B Pa3BUTHM HAYKH, CHCTEM
CBSI3M U BEIIAHUS U TEJIEKOMMYHUKALIUH.

OcHOBHbIE YpaBHEHUS
3JIEKTPOMAarHUTHOTO
0TSt

OcHOBHbIE YpaBHEHUS 3JIEKTPOMAarHUTHOI'O
1oJis - ypaBHeHMs1 MakcBeina. BekTopsl anek-
TPOMAarHUTHOIO OJIs1. MakpocKonu4eckue
IIapaMeTpsl MaTEpUAIbHBIX CPEL.
Knaccudukanus u Buast cpe. CkaisipHble U
TEH30pHBIE TapaMeTprl cpell. MarepuanbHbIe
YpaBHEHUS.

VYpaBHenust Makcsenia B quddepeHaaIbHoR
U MHTETpalibHOM popme. YpaBHEHHE HeTpe-
PBIBHOCTH M 3aKOH COXpPaHEHHUs 3apsaa.
Croponnue ucrounuki. [TonHas cucrema
ypaBHeHU MakcBemia ¢ ydéToM CTOPOHHUX
VMCTOYHMKOB. [ [pMHIIMI epecTaHOBOYHOM
JIBOMCTBEHHOCTH. I1moTHOCTH
AJIIEKTPOMArHUTHON SHEPTUH U SHEPTHS,
cocpenoroueHHas B oobeme. [1noTHoCTh
MOIIHOCTH ¥ MOITHOCTb TEIIJIOBBIX ITOTEPH U
CTOPOHHHMX UCTOUYHUKOB. Y paBHEHHE OanaHca
JUIsl MTHOBEHHBIX 3HaY€HUN MOILIHOCTH B
g depeHIMaTbHON U HHTETpalibHOM opme
(Treopema IloiiTuara). dusznueckas TPaKTOBKA.
MouHOCTb, BRIXOAIIAS (BXOIAIIAS) U3
o0beMa uepe3 3aMKHYTYIO TOBEPXHOCTb.
MomnocTh n3nydenus. Bekrop IloiinTHHrA.

I'pannuHbIe ycnoBus
AJIEKTPOIUHAMUKHU

[ToBeneHre BEKTOPOB Ha TpaHUIIEe pa3/ena
JBYX cpell. ['paHnuHBIE yCIOBUS IS

HOPMAJIbHBIX U KaCaTCJIBHBIX COCTABIAIONINX




BEKTOPOB JJIEKTPOMATHUTHOIO ITOJIS.
I'pannuHbIE yCIIOBUS HA TIOBEPXHOCTH
UJ€aJIbHOIO IPOBOJHUKA.

YpaBHeHuUs

I10JIA

CKH€, CTallUOHAPHBIC U KBA3UCTAILIMOHAPHBIE
nosst. "'apmonndeckue konebanus. Poib
rapMOHHMYECKUX KOJIeOaHUN B TEOPUU U

TEXHUKE TEJIEKOMMYHHUKAIMOHHBIX CUCTEM U

PaaOTEXHUKE.

Meton KOMIUIEKCHBIX aMImuTy . Cucrema
ypaBHeHuN MakcBea 11
MOHOXPOMAaTH4YECKOTO NOJII B KOMIUIEKCHOM
dopme. KomriekCHBIE TUANEKTpUYECKas U

MarHuTHas MPOHULAEMOCTH cpefbl. PaKkTOpHI,

BJIMAIOIINE HA BEJIMUMHY MHUMOM 4acTu

KOMILIEKCHOM JIU3JIEKTPUYECKON U MAarHUTHOU

MIPOHUIIAEMOCTH. [{udnexTpudeckue u
MarHuTHble norepu. CpeaHue 3a Nepuos
3HAUYEHUSI SHEPTETUUECKUX XaPAKTEPUCTUK
rapMOHUYECKOI0 3JIEKTPOMArHUTHOTO IOJS.
Teopema YMoBa-lloitHTHHra 17151
KOMIUIEKCHBIX MolTHOCTeN. KoMmIiekcHbI

BekTop lloiinTrHTa. YpaBHeHUs OanaHca is

AKTHBHBIX U PEAKTUBHBIX MOLIHOCTEM.

duznueckas TpaKTOBKa. Y CIIOBHE pE30HAHCA

JUTsI U30JIMPOBAHHOM 00JIACTH.

Knaccudukanus 3meKTpOMarHUTHBIX SIBICHUH
JNEKTPOAVHAMHUKHY JUIs1| T10 UX 3aBUCUMOCTH OT BpeMeHH. Cratnye-
MOHOXpPOMaTUYECKOT O

[Tinockue
AJICKTPOMAarHUTHHIC
BOJIHBI

puT. 'mpoTponHas cpena Kak YaCTHBIN CiTydan

IInockast BOiHA KakK MpeebHBINA Clrydan
cdepuueckoil BonHbL. Perenne cuctemsl
ypaBHeHUN MakcBeIuia sl IIIOCKOM
OJIHOPOJIHOM BOJIHBI. CBOWCTBA IJIOCKOM
BosiHBI. CTpyKTypa noisi, Bzaumuas
OpHUEHTAIUs BEKTOPOB MO, K03 duimeHt
(a3sl, (ha3zoBasi CKOPOCTh, CKOPOCTH PACIIPO-
CTPaHEHUS YHEPIUHU, XapaKTEPUCTUUECKOE
conpotusieHue. [1nockue ofHOpPOHBIE BOJIHBI
B OJTHOPOJIHOM M30TPOMHOI cperie 0e3 moTepsb.
IInockast 0OIHOPOIHAS BOJIHA B OAHOPOJIHOM
cpene ¢ norepssMu. CBOMCTBA BOJIH.
Koaddunmentsr ¢azbr u ocnabienus, GpazoBas
CKOpOCTb U JUIMHA BOJIHBI B CPEZIax ¢ MaJIbIMU
1 OOJBIIMMHU TaHT€HCAMU YTJIa IOTEPb.
JlucniepcoHHBIE CBOMCTBA MOTJIOLIAOIIEH
Cpenbl.
[Tonsipusanus BoaH. JInHEeHHO
MOJISIPU30BAaHHBIE BOJIHBI. BOJIHBI ¢ KpyroBOi
U DJUTUIITUYECKOMN TOJISIPU3ALUEN.
IInockne 0THOPOIHBIE BOJIHBI B OJTHOPOIHON
aHM30TpONHOM cpene. Hamaruuyennslii dep-

aHM30TPONHOM cpenbl. YacToTa cOOCTBEHHOM

Y BBIHYKJICHHOW mpeneccun. TeH3op

Kontponbnas
pabora




MarHUTHOM IMPOHUIACMOCTHU HAMAarHu4€HHOT' O

KpyroBoii nossipuzanuu. OcoOeHHOCTH pac-
MIPOCTPaHEHUE BOJIH KPYTrOBOU MOJISIPU3ALIUU
JIEBOTO U IIPABOT'0 BPAILICHHS B THPOTPOITHOM
cpene. MaruuTHasi IpOHUIIAEMOCTD JIJIsl BOJIH
KPYTrOBOM MOJISIpPU3AIIUH JIEBOTO U MPABOTO
BpamieHus. Dpdext Dapanes. Mcnonp3zoBanue

deppurta. Paznoxenue muHeitHO
MOJISIPU30BAHHON BOJIHBI HA JIBE BOJIHBI

s dekra Dapanes B rexuuke CBY.

3aIuTa

Otpaxenue u

MPEJIOMIICHUE TIIIOCKUX
BOJIH Ha TpaHUIIE

paszzesna AByX cpen

napameTtpamu cpell. [lepBblii 1 BTOpO# 3aKOHbI

HOHHpH3OBaHHOﬁ BOJIHBI KaK CyIIEPIIO3UIIUU
HOPMAJIbHO U MapaJUICIIbHO MOJIAPU30BaAHHBIX

[TageHne HOpMAJIBHO MOJISIPU30BAHHOM BOJIHBI

CBs13b YIJIOB IIaJICHUSA, OTPAXCHUSA U
MMPECIOMJIICHUSA C IJICKTPOAUHAMHUYCCKUMU

Cuemnnyca. [IpencraBieHue npon3BoJIbHO

BOJIH.

Ha FPaHULly pa3jielia AByX JUJIEKTPUYECKUX
cpeln. 3aKOHBI OTPAKEHHS U TIPETOMIICHHS.
Ko duunenTs! oTpaxkeHus U NPOXOKACHUSL
(popmyner @penens). [Tagenue mapamienbHO
HOJISIPU30BAaHHOM BOJIHBI HA TPAHHULLy pa3iena
JBYX TUDJICKTPUUYECKUX Cpel. SIBneHue
IIOJIHOT'O MPOXO’KAEHUs, yroi bprocrepa.
SIBJIeHUE MTOJTHOTO OTPAKEHUS OT TPAHUIIBI
paszena JByX IUAJIEKTPUUYECKUX CPel.
VY ci1oBHsI BOSHUKHOBEHHS TIOJTHOTO
OTpayKeHUsI, CTPYKTYpa MOJIS HaJl U O]
rpaHulell pasjiena, IOBEpXHOCTU paBHbIX (a3
U paBHBIX aMIUIMTY]I, (pa30Basi CKOPOCTH,
JUTMHA BOJIHBI, CKOPOCTh TIepeHOCa SHEPTHH.
[ToHsiTHE TOBEPXHOCTHOM BONHBIL. OTpaxkeHue
OT UICATBHO MPOBOJIAIIEH MOBEPXHOCTH;
CTPYKTYpa HOJI.
[Tagenue na0CKo#l BOIHBI HA TPAHUILY pa3jiena
JMAJIEKTPUKA U TToritomaronieit cpeasl. Heon-
HOPO/IHAsI IJIOCKAsi BOJIHA B TOTJIONIAIOIIEH
cpene. Onpeznenenue A1eUCTBUTEIBHOTO yriia
npesnomienus. [[poHuKHOBEHUE OIS B
IIPOBOJHMK, TOBEPXHOCTHBIN 3PPEKT,
riyOuHa npoHuKHoBeHus. [lonsTHe
MOBEPXHOCTHOTO nMNenanca. [Ipubmmkénasie

IIPUMEHNMOCTH. Pacder moreps 3Hepruu B
MIPOBOJIHUKAX C MOMOMIbIO TPAHUYHBIX
ycioBuii JIeoHTOBMYA.
[IpoxoxaeHune mIOCKON BOIHBI YEPE3
IJIaCTUHY. IToustTHe OKpaHa JIJid

9KpaHbl. MHOTOCIIOMHBIE SKPAHBI.

"1abopaTopHOii
pab6otsl (JIP)

T'paHUYHBIC YCIIOBUA .HCOHTOBI/I‘-Ia, YCJIOBUSA UX

SJICKTPOMArduTHOI'O ITOJIA. ToHkue U TOJICThIE

3aluTa

7. OO01me cBolicTBa

HanpaBnﬂeMHe OJICKTPOMArdHMTHBIC BOJHEIL.




BOJIH,
pacnpoCTpaHAIOLINXCS
B JINHUSAX Nepeaayn

[TonsiTue o MMHUAX nepegadyun. Tunel perymisp-
HBIX JIMHUN niepenaun. Knaccudukanus
HamnpassieMblx BosIH: BoHbI T, E, H,
ruOpHIHBIC BOJHBEI.
Pemienue ypaBuenuii I'enbmrodibia s
HarpasJisieMbIX BOJIH. CBsI3b MMOMEPEUHBIX
COCTABJISIFOIITUX BEKTOPOB IOJIS C
npoaoabHeIMH. [TocTosiHHAS
pacrpocTpaHeHHUs, KpUTHYECKas 9acToTa
(kxpuTHYecKas JUIHA BOJIHBI), YTMHA BOJIHBI B
JIMHUH TIepeaaun, pa3zoBas CKOPOCTh,
XapaKTepUCTHUUECKOE conpoTuBiIeHue. O0mue
cBoiictBa BoJsiH tuna T, E, u H. Ckopoctb
pacrpocTpaHeHus sHepruu. Jucnepcus.
[TousiTHe 00 OJTHOBOJIHOBOM H

MHOTOBOJTHOBOM PEKHUMax padoThl. Mor-
HOCTb, IEPEHOCHUMAs JICKTPOMArHUTHOU
BOJIHOM B JIMHUHU TIepefaun. 3aTyXaHue BOJIH B
PEryJISIPHBIX JTUHUSX.

nabopaTopHOI
pabots (JIP)

RGNS
METAJUINYECKUE
BOJIHOBO/IBI

[IpssMoyronbHBIE BOJIHOBOABL. Bonnsbl Tuna E
u H. Ctpykrypa nonst. OcHOBHasl BOJIHA Mpsi-
MOYTOJIEHOTO BOJIHOBOJIa. Bb1OOp pazmepos
JUIS. OJTHOBOJIHOBOTO pexuma paboTel. Toku Ha
CTEHKaX BOJIHOBOJA IIPH BOJIHE OCHOBHOI'O
tumna. Kosddurment ocnadnenus.
DJeKTpuvecKas ¥ TEeIUIoBasi IPOYHOCTb.
MHOroBOJIHOBBII PEXXHUMBI PAOOTHI;
¢ubTpanus BICIIMX TUTIOB BOJIH. O01acTh
HIPUMEHEHUS IPSIMOYTOJIbHBIX BOJTHOBO/IOB.
Kpyrinsie BomHOBOABI. CTPYKTYpa OIS BOJIH
tuna E u H. BosiHa 0CHOBHOTrO THIIA U €€ Xa-
pakTepucTHKH. BbIOOp MOnepevHbIX pa3MepoB
U1 OTHOBOJIHOBOT'O PEXHMa PaOOTHI.
MHOTOBOJHOBBIE BOJTHOBO/IBI; CIIOCOOBI
¢unbTpanuyu BeICIINX TUIIOB BOJIH. O0nacTh
NPUMEHEHHS KPYTJIBIX BOJTHOBO/IOB.
BonHoBoABI ciennanbHOM (pOpMBL.
BosinoBojs! I1-u H- 00pa3Hoit popmsl.

3aIuTa
nabopaTopHOI
pa6otsl (JIP)

JInnuu nepenauu ¢ T
BOJIHAMU

Koakcnaneueiii BotHoBoa. Bomna T
CTPYKTYpa T0Jisl, BOJTHOBOE COITPOTUBIICHHE,
nepeHocumasi MOImHoCcTb. CTpyKTypa TOKOB Ha

BHEIIIHEM U BHYTPEHHEM ITPOBOTHUKAX.
Ocna6nenue BonH tuna T mpu
pacnpocTpaHeHuH, Ko3huireHT
ocnabiienus. BeIciive THIIBI BOJIH. Y CIIOBHE
OJIHO- BOJTHOBOT'O peXuMa paboThI.
DJIeKTpUYEeCcKasi U TeIIOBasi IPOYHOCTb.
Kpurepuu Be160pa BOITHOBOTO
conpotusieHus. ['obppupoBaHHbIE

KOaKCHaJIbHEIE BOJIHOBOIEI. O0J1aCcTh

MPUMEHEHHUS KOAKCUATbHBIX BOJIHOBOJIOB.

CI/IMMeTpI/I'-IHaH JABYXTIPOBOAHASA JIMHHUA

3aluTa
nabopaTopHOi
pabots (JIP)




nepenayn. Bonna T: crpykrypa mos,
BOJIHOBOE comnpoTuBienue. Pacnipenenenue
TOKOB 10 CEUEHUIO MTPOBOAHUKOB. Br16Op
pa3MepoB MONEPEUHOT0 CEYEHUS TUHUU.
Koaddumment ocnabnenus. InexkTpudeckas u
TEIJIOBast IPOYHOCTh. DKPAHUPOBAHHBIE
JIBYXIIPOBOHBIE JIMHUU. JIuHuK THNa "BUTas
napa". O6nacTe NpUMEHEHUS ABYXIIPOBOIHBIX
JIMHUH.
[TonockoBbie TUHUYU TIEPEIAYN U UX
pazHoBugHOCTH. CUMMETPUYHBIE U

HECHUMMETPUYHBIE MTOJIOCKOBBIC JIMHUH.
CTpyKTypa 1moJis OCHOBHOM BOJIHBI THNA T.
OCHOBHBIE XapaKTEPUCTUKHU MTOJIOCKOBBIX
nuHui. BoaHoBoe conmpotuBienue. Beioop

pa3MepoB MONEPEUHOTO CEYCHUSI.

MuxkpomnonockoBsie nuHuu. LlleneBas u

KOILTaHApHAs MTOJIOCKOBBIC JIMHUU: CTPYKTYpa
10JI1 OCHOBHOM BOJIHBI KBa3u-T TuIa.

DJeKTpUUYecKas U TeIioBasi MPOYHOCTh

MOJIOCKOBBIX JIMHUH. O0IaCTh IPUMCHCHHS
TIOJIOCKOBBIX JINHUH.

10.

Maremaruueckas
MOACIb JIMHUU
nepeaadu

Perynsapnas nunus nepenauu. [lanaromue u
OTpaXeHHbIE BOJHBL. OPTOrOHANIBHOCTh
pacpOCTpaHAIOIIUXCS NAJA0IIEeH U
OTpaXeHHOM BOJH. HopmMupoBaHHOE
HaIPsDKEHUE U TOK B JIMHUM IIEPENAYN.
BxoaHoe conpoTuBieHHE OTpE3Ka JINHUH
nepeaayu ¢ Harpy3koi. Pexxumbl paboTsl
muann. KoadduimenT otpakeHus,
koa¢durireHT Oeryiei (cTosiueit) BOTHBIL.
VYcnoBue cornacoBaHus JMHUU C HArPy3KOM.
Bnusinue orpakenus ot Harpysku Ha KITJT
nuHUM nepeaayu. Kpyrosas HomorpamMmma
Bonbnepra-Cmutra. MeTo 16l Y3KOIOJIOCHOTO
coriacoBaHus. YeTBEpPTHBOIHOBBIN TpaHC-
dbopmarop conpotuBnenuit. llneiduoe
coriacoBaHue. MeTobl IHUPOKOIOJIOCHOTO
COTJIAaCOBAHUS.

3aluTa
nabopaTopHO
pab6otsl (JIP)

11.

IIpumeneHnne MaTpui
st ananusa CBY
YCTPOICTB

BonHOBBEIE MaTpHLIBI pacCesTHUS U NIEPEIAYN.
Pu3HUECKU CMBICI JJIIEMEHTOB MAaTPHUILIbI pac-
cesiHuS. 3aBUCUMOCTb 3JIEMEHTOB MaTpPHULIbI
paccessHuS OT BBIOOpPA IJIOCKOCTEH oTCcueTa.
KoadduimenT orpakeHus Ha BXoje
Harpy>K€HHOT'0 YETBIPEXIIOIIOCHUKA.
KackagHoe coemHEeHnEe YeThIPEXITOIFOCHUKOB.
Martpuisl paccesHUs POCTEUIINX
YETBIPEXIOIFOCHUKOB. [IpuMeHenne BoaHo-
BBIX MATPHIL Il KOMIIBIOTEPHOI'O aHAIU3a
yctpoiicte CBY. Meto1 1eKOMIO3UIINH.

12.

DeMEeHTHI JIUHUN

BO36y>KIICHI/Ie QJICKTPOMArHUTHBIX BOJIH B

nepeaadn

JUHUAX nepenadyn. Bo3Oynurenu THIIOB BOJIH.




THIIOB BOJIH. KOpOTKOSaMKHYTBIe IMOpHIHHU,

HEOJHOPOIAHOCTH: AradparMpl, peakTUBHBIC
HITBIPH, HUIEH(DBI, CTHIKU JIMHUN C pa3HBIMU

SJICKTPOMAIrHUTHBIX BOJIH B JIMHUAX IICPCAAYH.

nossipusaTopsl. HanpasiieHHbIE OTBETBUTENH.

CousieHeHUs U M3TUOBI TMHUH TIepeIayn.
Tpancdopmaropsl TUIOB BOJIH. OUIIBTPHI

corjacoBaHHbIE Harpy3ku. Pa3BerBiieHue
nuHUM nepegaur. KoHCTpyKTHBHBIE
MONEPEUHBIMU pa3MepaMu. Y IpaBiIcHUE
aMILTUTYI0H, ha30i U moJisspu3aIeit

ATtTeHtoaTopsl, (hazoBpariaren,

JIBOWHOI BOJIHOBOJHBIN TPOHWHHUK.

13.

OO0beMHBIE
PEe30HATOPBI

coOCTBeHHas (HeHarpy>XeHHast) J0OPOTHOCTb.

KBaszucrarmonapHbie pe30HATOPBI.
Pe3onaHcHas yactoTa U J0OPOTHOCTE.
Pe3onaTop Kak OTpe30K JTUHHUH MepeIayn.
Knaccudukanms TumoB kojiebaHuii B
00BeMHBIX pe3oHaTopax. CBOOOIHbIE
(coOcTBeHHBIC) KOIeOaHMsI 00BEMHBIX
pe3oHaropoB. Pe3onaHcHast yacTora,

Brinyx1eHHbIE KOJICOaHUS PE30HATOPOB,
CBSI3aHHBIX C UICTOYHUKOM 3HEPTUU U
Harpy3koil. Buemnsist nooporHocts. [lonnas
(Harpy»xeHHasi) JOOPOTHOCTh PE30HATOPOB.

[IpsiMoyTosIbHBIC U TUTUHAPUUECKHE
pe3oHatopbl. KoakcuaibHbIE U TOJIOCKOBBIE
pe3oHatopbl. OTKPBITbIE PE30HATOPHI.
JusnexkTpudeckue pe3oHaTopsl. Bo3Oyxknenue
BOJIH B pe3oHaTopax. [IpoxoaHsie
pesonaropsl. @unsTper CBY.

14.

N3nyyenune
IJEKTPOMAarHUTHBIX
BOJIH

HeonHopoaHbIE BOJTHOBBIE ypaBHEHUS IS
BEKTOPOB FAPMOHUYECKUX DJIEKTPOMATHUTHBIX
nosied. CKaJsipHbIN U BEKTOPHBIN
NEKTPOAMHAMUYECKUE TTOTEHIUAIIBI
rapMOHHYECKHX TOJIeH. DIEKTPOMAarHUTHOE
I10JIE€ TIPOM3BOJIBHOIO UCTOYHHKA.
DneMEeHTapHBIN ANEKTPUUECKUHN U3TydaTesb.
OmnpeneneHne BEKTOPOB AIEKTPOMarHUTHOTO
T0JIs1, CO3/1aBAEMOT0 3JIEMEHTapHbBIM
INEKTPUYECKUM U3ITY4aTeIeEM B OJHOPOIHOM
HErpaHUYHON U30TPOMHOM cpezie. AHaIU3
CTPYKTYpbI noJist. OcoOEHHOCTH 1oJIs B
omkHel 30He. [lone u3mydaTens B 1anbHen
30HE: OPUEHTALIMSI BEKTOPOB
AIIEKTPOMAarHUTHOTO T0JIsA, (PPOHT BOJIHBI,
(a3oBast CKOPOCTb, XapaKTEPUCTUUECKOE
conpoTuBiieHue. Jlnarpamma HanpaBiIeHHOCTH
AJIEMEHTAPHOI0 AIEKTPUUECKOTO U3ITydaTels,
KO2(PUIMEeHT HAITPaBICHHOTO ICUCTBUS
(KH/). N3ny4yaemast MOLITHOCTD U

COITPOTUBJICHUC U3JTYYCHU.




DJIeMEHTapHbI MarHUTHBIN U3JTy4aTellb.
JUISL OTIPEJICIICHUS BEKTOPOB

9JIEMEHTapPHBIM MarHUTHBIM H3JIydaTesieM

HEOTPAaHUYEHHON OJJHOPOAHOU U30TPOIIHO
cpene. CTpyKTypa HoJs U3ydaTess.
DneMeHTapHas paMOYHas aHTEHHA Kak
(bu3nyeckre aHaJIoru JEMEHTapHOI 0

MarHMTHOI'O U3J1y4aTes.
OnemenT ['toiirenca. CTpykTypa moJist
anemeHTa ['roirenca. /luarpaMmma

pasivoOBOJIH.

Hcnonp30Banre NpUHUHMIIA TBOMCTBEHHOCTH

QJICKTPOMArHuTHOI'O 110JIA, CO3aBacMOro

HanpasieHHoctu, KH/I. [Ipumenenune moaenu
areMeHTa ['Toirenca Ui aHanu3a u3JIydeHus
anepTypHBIX aHTEHH U 3aJa4 JudpaKun

B
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2.3.2 3aHATHS CEMHHAPCKOI0 THIA.

HanmenoBanue
paszzgena

TemaTrnka NpakTUUECKUX 3aHITHUI
(ceMHHapoB)

dopma TeKyIero
KOHTPOJIA

2

3

4

OcHOBHbIE YpaBHEHHUSI
ANIEKTPOMArHUTHOTO
0TSt

OcHOBHbIE ypaBHEHUS 3JIEKTPOMArHUTHOT'O
1oJis1 - ypaBHeHHs: MakcBeiia. BekTopsl
AJIEKTPOMAarHUTHOTO IOJIS.
MaxkpocKonn4yecKkue napameTpsl
MatepuaibHbIX cpel. Knaccudukanus u
BUJBI cpell. CKalsipHbIE U TEH30pHBIE
napamerpsl cpea. MarepuanbHbie
YPaBHEHUH.

VYpaBHenuss Makcsesia B
muddepeHIaTbEHON U UHTETpaIbHOM
dbopme. YpaBHEHHE HEMIPEPHIBHOCTH U
3aKOH coxpaHeHus 3apsaaa. CTOpoHHUE
ncToyHuKU. [lonHas cucrema ypaBHEHUN
Makcseia ¢ y4€TOM CTOPOHHUX
HMCTOYHUKOB. [[10THOCTH
AJIEKTPOMAarHUTHOW SHEPTUU U DHEPTUs,
cocpenoToueHHas B oobeme. [noTHoCTh
MOIIHOCTH U MOIIIHOCTb TEIUIOBBIX IOTEPh
U CTOPOHHUX MCTOYHUKOB. Y paBHEHUE
OanaHca /17151 MTHOBEHHBIX 3HAaYeHUH
MOIIIHOCTH B JU(dhepeHInaIbHON 1
UHTErpaibHOI popme (Teopema
[Toittunra). ®u3nyeckas TpaKTOBKa.

[IpoBepounas
KOHTPOJIbHAS
pabora, mpoBepKa
JIOMAIITHETO 3aJaHUs

I'pannyHbBIE YCIOBUS
ANEKTPOAMHAMUKHI

[ToBeneHue BEKTOPOB Ha rpaHULIe pa3iena
IBYX cpel. ['paHnyHbIE yCIOBUS IS
HOPMAaJIbHBIX U KacaTEIbHbIX
COCTABJIAIOIIMX BEKTOPOB
ANEKTPOMATHUTHOTO TOJIs. | paHryYHbIE
YCJIOBHUSI HA TIOBEPXHOCTHU UI€ATTLHOTO
MIPOBOJTHHKA.

IIpoBepouHas
KOHTPOJIbHAS
pabota, mpoBepka
JIOMAIITHETO 3a/1aHHs

Tlnockue

[Imockast BojHa Kak NpeebHbIN cirydai

[IpoBepouHas




SJICKTPOMArHuTHBIC
BOJIHbI

chepuueckoit BoHbBI. Pemenne cucteMbl
ypaBHeHUI MakcBeia Uis INIOCKOU
OJIHOPOJHOM BOJHBI. CBOMCTBA IJIOCKOM
BoHBL. CTpyKTypa 1noJjsi, Bzaumuas
OpUEHTAIMS BEKTOPOB IMOJIs1, KOG DHUIIHMEHT
¢a3ebl, hazoBast CKOPOCTb, CKOPOCTh
pacrpocTpaHeHHUs SHEPTHH,
XapaKTEPUCTUUYECKOE COMTPOTUBIICHHE.
[Tnockne oTHOPOIHBIE BOJIHBI B OJTHO-
POJIHOM M30TPOITHOM cpesie Oe3 oTepPh.
[Tnockast oTHOPOIHAS BOJIHA B
OJIHOPOJIHOM cpejie ¢ moTepsimu. CBoMicTBa
BOJIH. /lucniepcoHHbIE CBOMCTBA
MOTJIOLAOUIEN CPEBL.
[Tonsgpuzanus BoyH. JInHETHO
MOJISIPU30BaHHBIE BOJIHBI. BOJIHBI €
KPYTOBOH U 3JUIUNITUYECKOU
MOJISIpA3ALUEH.
[1;mockue oTHOPOAHBIE BOJHBI B
OJIHOPOJTHOM aHU30TPOITHOM cpejie.

KOHTPOJIbHAS
pabota, mpoBepka
JIOMAIITHETO 3a/IaHus

OtpaxeHue u
pesIoMJICHUE
IJIOCKHUX BOJIH Ha
rpaHule pa3zena IByX
cpen

CBs13b yIJIOB NIAJICHUS, OTPAKECHUS U
MIPEIOMIIEHUS C 3JIEKTPOUHAMUYECKUMHU
napaMmerpamu cpea. IlepBslii u BTopoii
3akoHbl CHemns. [IpencraBnenue
IIPOU3BOJILHO MOJIIPU30BAHHON BOJHBI KaK
CYNEPHO3UIMY HOPMAJILHO U NApAJUIEIBHO
MOJIAPU30BAHHBIX BOJIH.
ITanenne HOpMAIBHO NOJIAPU30BAaHHOU
BOJIHBI Ha TPAHULLY pa3ena JByX
JTURJIEKTPUUECKUX CPell. 3aKOHBI
OTPaXXECHMSI U MTPEJIOMIICHUS.
Koaddumnmentsr oTpakenus u
npoxoxaeHus (popmyinsl Openens).

IIpoBepounas
KOHTPOJIbHAS
paboTa, mpoBepka
JIOMAIIIHETO 3a1aHUs

OO6111ne cBoiicTBa
BOJIH,
pacTIpOCTPaAHSIONTUXCS
B JIMHUSX TIEpeaun

Hanpasnsiemble 371€KTpOMarHUTHbIE
BOJIHBL. [IoHATHE O TMHMAX TIEpeaauH.
Tumbl peryaspHbIX JUHUN NIEPEAYN.
Knaccudukanus HanpaBIsieMbIX BOJH:

BosHbl T, E, H, rubpuinbie BOJIHEL.

Pemenue ypasuenuit I ensmroinbna aist
HAIPABJISIEMBIX BOJIH.

[IpoBepounas
KOHTPOJIbHAs
pabora, mpoBepKa
JIOMAILHETO 3aJaHUs

B NISE
METaJUINYECKUE
BOJIHOBO/IBI

[IpsiMoyrosbHbIE BOJIHOBO/BI. BosHbI THIIA
E u H. Crpykrypa nosiga. OcHOBHast BOJIHa
IPSIMOYTOJIBHOTO BOJIHOBO1A. Bb160OD
pasMepoB Ul OJTHOBOJIHOBOTO PEeKUMa
pabotbl. TOKM Ha CTEHKaX BOJIHOBOJA MPH
BOJIHE OCHOBHOTO THMa. Koaddunuent
ocnalneHus. DIeKTpuyecKas U TerioBas
MTPOYHOCTb.

IIpoBepouHas
KOHTPOJIbHAS
paborta, npoBepka
JIOMAIITHETO 3a/1aHHs

JInnuu nepenauu ¢ T
BOJTHAMH

Koakcuanpusiii BotHOBOA. Bomna T
CTPYKTYypa MoJisi, BOJTHOBOE
COIIPOTHUBIICHHE, IEPEHOCUMAst MOLLIHOCTb.
CTpyKTypa TOKOB Ha BHEIIIHEM U

IIpoBepouHas
KOHTPOJIbHAS
pabota, mpoBepka
JIOMAITHETO 3a/1aHHs




BHYTpeHHEM IpoBoaHUKaX. Ocnabnenue

kod(durment ocnadneHus. Beicume TIbI
BOJIH. Y CJIOBHE OJIHO- BOJIHOBOT'O PEXKHMa

npodHocTh. Kpurepuu BIOOpa BOJIHOBOTO
IIPUMEHEHMSI KOAKCHAJIbHBIX BOJIHOBO/IOB.
CumMeTrpuyHas ABYyXIIPOBOAHAS TUHUS

BOJIHOBOC COITPOTHUBJICHUC. PacnpeﬂeﬂeHHe
TOKOB ITO0 CCUYCHHUIO ITPOBOAHHUKOB. BI)I60p

BoJH THNa T npu pacnpocTpaHeHuUH,
paboThl. DIeKTpUUYECKas U TEIIOBast

cornpotuBieHus. 'opprupoBanHbie
KOaKCHaJIbHbIE BOJTHOBOIBL. O0nacTh

nepenaun. Bonna T: ctpykTypa noJs,

Kpyrioro ceueHus ¢ koiaebanueM Hoir

pa3MepoB MONEPEYHOIO CEUEHUS JTMHUH.
8. Marematuueckas | Perynapuas nunug nepenauu. [lagaromue [IpoBepounas
MOJ1€/1b JINHUHU U OTpaKEHHbIE BOJIHBI. OpTOrOHAJILHOCTD KOHTPOJIbHAS
neperayu pacnpoCTpaHAIOIUXCs NAJA0IeH 1 paborta, npoBepka
OTpaXeHHOM BOJH. HopMupoBaHHOe JIOMAIITHETO 3aJaHUs
HaIpPsDKEHUE U TOK B JIMHUM [IEpENayn.
BxonHoe conpoTuBieHUE OTpE3Ka JINHAN
nepeaayn ¢ Harpy3koi. Pexumsl paboTbl
muand. Kosgdunment orpaxenns,
kodduimenT Oerymieit (cTosiueit) BOTHBI.
9. |IlpumeHeHHEe MaTPHIL BonHoBBIE MaTpULIBl paccestHUS U [IpoBepounas
s ananuza CBY | nepenaun. @u3nuecknii CMbICH 3JIEMEHTOB KOHTPOJIbHAS
YCTpPOMCTB MaTpHULIbI paccesiHUs. 3aBUCUMOCTD pabota, npoBepka
3JIEMEHTOB MATPHUILIbI pacCcesHUS OT BbIOOPA | IOMAIIHETO 3aaHus
wiockocteit orcueta. Koaddumment
OTpa)XKCHMsI Ha BXOJI€ HATPYKEHHOIO
YeThIpeXnoIocHuKa. KackagHoe
COEMHEHUE YETBIPEXIIOIIOCHUKOB.
Marpuiisl paccestHus MPOCTEUIIINX
YETBIPEXIIOIIOCHUKOB. [IpuMenenne
BOJIHOBBIX MaTpPHII Il KOMIIBIOTEPHOTO
aHaym3a ycrpoiicte CBU. Meton
JIEKOMIIO3HIIHH.
2.3.3 JlaGopaTopHbIe 3aHATHS.
Ne HaumenoBaHue 1a60paTopHBIX paboT Popwa Tekymero
KOHTPOJISI
1 3 4
1. WccnenoBanue CTpyKTypsl OIS  COOCTBEHHBIX BOJIH JIMHUM Otuer no
nepenaun CBY muanaszoHa. 11abopaTOPHOI
pabote
2. Hccenenoanye muctiepeuy M 3aTyXaHus B IMHKX nepenaun CBY Otuer no
JTMara3oHa OCHOBHOM BOJIHBI H1o MpsIMOYroibHOTO BOJIHOBOIA 11abOpaTOPHO
pabote
3. HccnenoBanre 00beMHBIX PE30HATOPOB Ha OCHOBE BOJIHOBOAA Otuer no
nabopaTtopHoOit

pabote




4. DKcrepuMEeHTabHOE HCCIeI0OBaHNE U ITPOBEpKa rpayudeckoro Ortuer 1o
peLIeHus 3a/1a4i COIIaCOBaHUs JIMHUY IIEPElay C HAarpy3KOu ¢ 11abopaTopHOM
HOMOIIBI HOMOrpamMMbl Bonbnepra-CMurra pabore
5. HccnenoBanue noisipusaiuy 3JIEKTPOMArHUTHBIX BOJTH Otuer no
nabopaTopHOi
pabore
6. Dddexr Dapajes B KpyriaioM BOITHOBOIEC Otuer o
nabopaTopHO
pabote
7. HccnenoBanue BOJTHOBOAHBIX HAIPABJICHHBIX OTBETBUTEIICH U Ortuer 1o
MOCTOBBIX YCTPOWCTB nabopaTopHOi
pabore
8. Metoael MoaenupoBanuss CBY ycTpoiicTB Ha KOMIIbIOTEPAX Otuer no
nabopaTopHOH
pabote
9. MukpomnonockoBas TMHUS [epeiadn, SKCIEPUMEHTATLHOE Otuer no
UCCIIEIOBAaHUE BOJTHOBOTO CONPOTHUBIICHHS U CPAaBHEHHUE C nabopaTopHOi
paccuMTaHHOM MOJIENBIO0 HA KOMIIBIOTEpPE pabote
10. MeTo/1bl y3KOIIOJIOCHOTO COTJIACOBAHUS JINHUH C HATPY3KOM Ortuer 1o
(MOJIeTMpOBaHKE Ha KOMITBIOTEPE) nabopaTopHOH
pabore
11. Pacuer monocoBoro gpuiabTpa Ha MOTOCKOBBIX JTMHHIX Otuer no
(MonenupyeTcs Ha KOMITBIOTEPE) nabopatopHoit
pabote
12. ATTecTalys mapaMeTpoB BEKTOPHOTO aHAIHM3aTopa Ierei Ortuer 1o
nabopaTtopHoOi
pabore

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB).

1. M3nmyuenue 3apsKeHHOM YacTHLBI B TI0JIE aMILTUTYJHO-MOAYIMPOBAaHHON BOJIHBI.
2. CrexTpajibHble U NOJISPU3ALMOHHBIE XapaKTEPUCTUKU MOTyIUPOBAHHOM

ANEKTPOMATHUTHOUN BOJIHBI.

3. Karonpsl cimuara.
4. CBoiicTBa NMEPUOANUECKUX BOJHOBOIOB.

5. JIBmKeHue 3apsyKEHHOW YaCTULIBI B II0JIE YaCTOTHO-MOIYJIMPOBAHHOU

BHGKTpOMaFHHTHOﬁ BOJIHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJI CAMOCTOSATEIbHOH pPadoThl

00Y4YAKIIHMXCS 10 TUCHMILINHE (MOIYJII0).

No Bux CPC [Tepeuenb yueOHO-METOUUECKOTO O6€CHG‘I§HI/I$[ JUCLUIUIAHBI 110
BBITIOJTHEHUIO CAMOCTOSITETIbHOW paboThl
1 2 3
1 | Ilpopabotka yueOHoro | Meroanyeckue ykazaHHs MO OpraHU3aIlMi CaMOCTOSATEIbHON
(TeopeTruecKoro) paboThI CTYJICHTOB MO AUCHUILINHE «DJIEKTPOMArHuTHHIE MO U
Marepuana BOJIHBI», YTBEPKJICHHbIE Kadeapoil paanodu3uKu 1
HaHOTEXHOJIOruM, npotokon Ne 7 ot «20» mapta 2017 r.
2 Beimonnenune Meroandeckue ykazaHus IO OPraHU3alui CaMOCTOATEIbHON
VHIVBUAYaAJIbHBIX paboThI CTYJICHTOB MO AUCHUILINHE «DJIEKTPOMArHUTHBIE MOJIS U
3aJaHul (MMOATOTOBKA BOJIHBI», YTBEPKJI€HHbIE Kadeapoil paauodu3uKu 1
COOOIICHHUH, HaHOTEXHOJoruM, npotokon Ne 7 ot «20» mapra 2017 r.




MIPE3CHTAIIHI )

3 |[loxroroBka K Tekymemy| Meroandeckue ykazaHHs [0 OpPraHU3aLUN CaMOCTOSITEIbHON

KOHTPOJIIO paboThI CTYJEHTOB MO AUCLUILINHE «DJIEKTPOMArHuTHbBIE MOJI U
BOJIHBI», YTBEPKJCHHbIE Kadeapoil patnopu3uku u

HAHOTEXHOJIOTuH, TpoTokoJ No 7 ot «20» mapta 2017 1.

4 [ToaroroBka k Metoauueckue yKka3aHus 110 peLIeHHIO 331a4 110 JUCLUILIIMHE

IIPAKTUYECKUM 3aHATHAM | «DJIEKTPOMArHUTHBIE NIOJIS1 U BOJIHBDY, YTBEPKICHHbIE Kadeapoit

panuou3uKu 1 HAHOTEXHOJIOTUH, MPoTOKOT Ne 7 oT «20» Mapra
2017 r.

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaromUXCs U3
YHCJla MHBAJIHUIOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasusiorcs
B hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37J0POBbS U BOCHPUATHS HH(DOPMAITHH:

Jlig U1 ¢ HapyIICHUSIMU 3PEHUSL:

- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA.
JIyist JiL ¢ HapyIIeHUsIMU CIIyXa:

- B Ie4aTHo# dopme;

- B (hopme 31EKTPOHHOIO TOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEILHOTO amnmnapara:
- B Ie4aTHOU opMme;

- B (hopme 31EKTPOHHOTO TOKYMEHTA.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.

Jliig npoBeieHNs BCeX JIEKLIMOHHBIX 3aHATUI UCIOIb3YIOTCS MYJIbTUMEINIHbIE CPEJICTBA
BOCTIPOM3BEJICHUSI AKTUBHOTO COAEPKHUMOIO, MO3BOJIAIOIIETO CIYIIATETI0 BOCIPUHUMATH
0COOEHHOCTH M3ydaeMoil mpodeccuu, 3a4acTyr0 UIPAOIIMe PELIAOIyI0 poJib B IOHUMAaHUU U
BOCTIPUATHUH, a TaKKe (POPMUPOBAHUU MTPO(HECCUOHATBHBIX KOMIIETCHIIUH.

bonbiuas yacTpe JeKUMN U IPAKTUUECKUE 3aHATHUS IPOBOJSTCS € UCIIOIB30BAHUEM JIOCKU
U CIPaBOYHBIX MaTEPHAIIOB.

Yactp 1abopaTopHbIX pabOT BBINMOIHSAETCS Ha OECIIATHOM MPOrpaMMHOM OOecreueHUur
GNL RFSimm99, MMANA, smithchart. Boiee 80% maboparopHbIX pabOT MPOXOTUT Ha
BoeHHBbIX 00pa3uax CBY obopynoBanus B mmupokoM auanazone yactot (10MI'L] — 75I'TLY).

4. OueHo4YHbIe CpeACcTBA ISl TeKYIero KOHTPOJIsl yCIIeBaeMOCTH M IIPOMeKY TOUHOMH
aTTecTalmu.

4.1 ®oHJ OLIEHOYHBIX CPeICTB A5 NPOBeIeHUs TeKylelH aTTecTAlMM.

BapuaHTBI KOHTPOJILHBIX padoT.
Bapmuanr 1.

1. DnexkTpoMarHuTHOE MoOJie KaK OCOOBbIM BUA MaTepuu. ODIEKTPUUYECKUH 3aps] u
ANIEKTPUYECKUH  TOK. OJEKTPUYECKOE W  MarHuTHOE ToJii KaK JBa IMPOSBICHUS
AJIEKTPOMAarHuTHOro nosis. ITpenmer uzyuenus MakpoCKOINYECKOU 3IEKTPOAUHAMUKH.

2. Teopema l'aycca mjis 37€KTpOCTaTHUECKOTO MO U TOCTynaaT Makcemna. Tperbe
ypaBHeHHe MakcBemia B uHTerpasibHOM u  guddepeHumansHoil popmax. CTpykTypa u
bu3nuecKkuit CMbICI.

3. 'paHn4HbIE YCIOBUS HA TOBEPXHOCTH MJI€ATBHOIO IPOBOIHUKA.

4. BonHbl B AMAIEKTPUYECKUX cpenax. [lapameTpsl 1 1ucnepcioHHbIE CBOMCTBA.

5. TlapameTpbl MONEpeyHBIX 3IEKTPOMArHUTHBIX BOJH B JMHUSAX Nepefaud. Y CIOBHS
cymecTtBoBanus. [lomepeunsiit kodpduiment pacnpoctpaHeHus. PazoBas M TpyHnoBas
CKOPOCTH.

6. Kpyrubenii BonHoBoa. KoHeTpykius. [locTaHOBKA 37€KTPOAMHAMUYECKON 3aa4M U €€
0COOEHHOCTH B CITY4asX JIEKTPUUECKUX U MATHUTHBIX BOJIH.

Bapuanr 2.

1. OcHOBHBIE XapaKTEPUCTUKH JIEKTPOMArHUTHOro 1ossi. [loHaepoMoTOpHBIE CHITBI.

2. YerBepToe ypaBHeHHe MakcBeiia B MHTerpajibHOW M AuddepeHnnanbHoi popmax.
Crtpykrypa U GU3HMUECKUA CMBICTT.



3. MoHOXpoMaTHUECKOE 3JIEKTPOMAarHUTHOE Moje. MeToJ KOMIUIEKCHBIX aMIUIMTYA.
VYpaBHeHuss MakcBenna 118 MOHOXpomarthuyeckoro mnosst. KoMiekcHas auanekTpuyeckas
IIPOHUIIAEMOCTH cpefbl. [IuanekTpuieckue noTepu.

4. BonHbI B IPOBOJAIINX cpenax. | myOrHa MpOHUKHOBEHHS MOJISl B MaTEpHUaJl.

5. [TapaMeTpsl 3JEKTPUUECKUX JIEKTPOMAarHUTHBIX BOJH B JIMHUAX NepeAadd. Y CIOBUS
cymecTtBoBanus. Ilomepeunsiit koddduiment pacnpoctpaHenus. PazoBas U TrpynnoBas
CKOPOCTH.

6. CTpyKkTypa noJjsi 1 napameTpbl OCHOBHOM BOJIHBI KPYTJIOTO BOJIHOBOAA.

Bapuant 3.

1. Makpockonuieckue MmapaMmerpbl cpensl. Buasl cpen M ux kiaccudukanus 1o
XapakTepy B3auMOJACHCTBUS € AIEKTPOMATHUTHBIM oJIeM. MaTepualibHble ypaBHEHUSI.

2. 3aKOH COXpaHEHMs 3JEKTPUUECKOIO 3apsja U ypaBHEHUE HENPEPBIBHOCTH JIMHUN
3JIeKTpUYecKOro Toka. 3akoH Oma B auddepeHnnansHoi hopme.

3. bamanc o»Hepruum diaekTpomarHutHoro mnoisisi. Teopema  Ymosa-IloliHTHHTA.
Ou3MUeCcKuil CMBICT ClIaraeMbIX BXOJIIMX B ypaBHeHHE Oananca. [II0THOCTh MOTOKA YHEPTUU
OJISL.

4. [TpuHIUMBl pabOTH HAMIPABIISIOUINX CUCTEM. 3aKpPhIThIE U OTKPBITHIC JIMHUH MIEPeIayuu.

5. TlapameTpbl MarHUTHBIX 3JEKTPOMArHUTHBIX BOJH B JIMHUSAX MepeAayd. Y CIOBUS
cymecTtBoBanus. Ilomepeunsiii koddduiment pacnpocrtpaHenus. PazoBas W TpyHIoBas
CKOPOCTH.

6. 3aTyxaHue HanpasJIsIeMbIX BOJH. [loTepu B 3al10JIHEHUU U B METAJNIMYECKUX CTEHKaX.
KommiekcHpiii  k03ddunment pacmnpoctpanenusa. Kosddumuent 3aryxanus u riyOuHa
IIPOHUKHOBEHUS NOJISl B CTEHKU BOJHOBOJA.

Bapuanr 4.

1. 3akon mnonHoro Toka. IlepBoe ypaBHeHue MakcBesia B HWHTETPAILHOW H
muddepenmanbioil  Gopmax. Crpykrypa u ¢u3mdeckuil cMbicia. TOKHM NPOBOAMMOCTH U
CMEULICHUS.

2. Knaccudukanus snekrpoguHaMuiyeckux 3agad. CTeneHp B3aMMHON 00YyCIIOBICHHOCTH
3JIEKTPUYECKOTO U MArHUTHOT'O MOJIEH.

3. bananc »Hepruum MoOHOXpoMaruueckoro moss. Teopema VYmosa-IloliHTuHra B
KoMIuiekcHoM ¢opme. Cpennee 3naueHue BekTopa [lolinTunra. bananc akTHBHOW U peaKTUBHOMN
MOILIHOCTEH.

4. Knaccuduxanus HampaBisieMbIX BOJIH. [Ipo/iosibHbIE TONEpEYHbIE BOJHBI U
ruOpuHble BOJMHBL. CBA3b MEXAYy NPOJOJbHBIMH M TONEpeYHbIMM KommnoHeHTamu OMII B
JUHUSX NIEpeadH.

5. IlpsmoyronbHelii BonHOBOA. KoHcTpyknusa. IlocTaHOBKa 3I€KTPOIMHAMHYECKOU
3aJa4u ¥ ee OCOOEHHOCTH B CIIydasiX JIEKTPUUECKUX U MarHUTHBIX BOJIH.

6. I'pannuHbIe yCIOBUS Ha MOBEPXHOCTH, OIpPaHUYMBAIOIICH HANPAaBISIOUIYI0 CHUCTEMY.
Toku Ha cTeHKax KpYIJoro BOJHOBOJIA B PEXUME OCHOBHOW BOJIHBI.

Bapuanr S.

1. 3aKoH 371eKTpOMarHUTHOM MHAYKIIMU. BTopoe ypaBHeHue MakcBenia B UHTErpajibHON
u nu¢depennmansHoi popmax. CTpykTypa U pU3HUECKUI CMBICI.

2. TI'paHmunble yciaoBHSI Ha TIOBEPXHOCTM pas3jlena CcpeAd € Pa3IMYHBIMU
MaKpOCKOIUYECKUMU NTapameTpaMu. [loBepXHOCTHBIE 3apsbl U TOKH

3. BosHOBBIE ypaBHEHUs M MOHOXpoMarudeckoro mnojs. OIHOpOAHBIE U
HEOJIHOPO/IHbIE YpaBHEHHUs | enbmroibla.

4. Tlapamerpsl HampaBisieMblXx BOJH. llomepeuHblit Kod(puUIMEHT pacrpocTpaHEHHUs.
Kputnueckass uiMHa BOJIHBI M KpUTHYECKas dYacToTa. BojaHa OCHOBHOro THHa. YcloBue
OJIHOBOJIHOBOT'O PEXKHUMA.

5. CtpyKTypa 1osist ¥ mapaMeTpbl OCHOBHOM BOJIHBI ITPSIMOYTOJIBHOTO BOJIHOBO/IA.

6. CTpykTypa mojis M mapaMeTpbl HAIpaBJIIEMbIX BOJIH B KOAKCHAJbHOM BOJIHOBOJIE.
BomnoBoe conmpotuBienne. KoHCTpyKTUBHBIE 0COOCHHOCTH KOAKCHAIBHBIX BOJTHOBOIOB.

4.2 ®oHJI OLIECHOYHBIX CPE/ICTB A/l MPOBEJACHUs MPOMEKYTOYHOI aTTeCTAIUH.

KonTposbHbie Bonpockl 110 AUCHUILIMHE.

1. Beenenue. OCHOBHBIE NOHATHS U onpeaenenus Teopuu SMIL.



1.1. Ha3oBuTE OCHOBHBIE HCTOPUYECKHUE 3TAIBI pa3BUTUs Teopun OMII.

1.2. Haiite ompenenenue OMII, snekTpudeckoMy 3apsay, NEPEUUCIUTE OCHOBHBIC
cBoiictBa OMII.

1.3. Moxuo au DMII paznenuts Ha JIEKTPUUECKOE U MAarHUTHOE MOJIs1?

1.4. Jlaiite onpenenenue BeKTopam, xapakrepusyromum SMIIL.

1.5. YUeM BEKTOPHOE MOJIE OTIAUYAETCS OT CKAJISIPHOTO?

1.6. HazoBHUTE OCHOBHBIE OTIUYHS MEXITY TOHATUSIMU «I10JI€» U «BEILIECTBOY.

1.7. Ykaxurte eIMHUIBI U3BMEPEHUsI OCHOBHBIX BeinunH OMII.

1.8. Kak knaccuuuupyroTcst BEKTOpHBIE TOJS?

1.9. [Jaiite onpeneneHue rpaueHTy, JMBEPreHIiug, pOTOPY BEKTOPHOTO MOJIA.

1.10. [aiite onpeneneHue MUPKYIALUN U TOTOKY BEKTOpA.

1.11. 3anummure cucteMy ypaBHEHHMH MakcBeuia B HMHTETPAIbHOW (oOpMe, YKKHUTE
du3uueckoe cosepKaHue Kaxa0r0 YpaBHEHHS CUCTEMBI.

1.12. 3amumure cucreMy ypaBHeHHH MakcBemna B auddepeHnuanbHon  hopme,
YKaKUTE (PU3MUECKOE COACPKAHNE KAXKIOTO YPABHEHHS CUCTEMBI.

1.13. B gem 3akimrouaercs 3acimyra Makcsesia B hopMupoBanuu Teopuu IMII?

1.14. Kakass ¢opma ypaBHeHuii MaxkcBemna (auddepeHunanbHas UM WHTETpaIbHAs)
Jydile oTpaxaet csorictsa OMII?

1.15. Kakoe ypaBHeHHe MakcBelia onmuchiBaeT 3akoH DM uHayKkuun?

1.16. Kakoe ypaBHenue Makcernia 06061mmaer 3akon buo—Casapa?

1.17. Ha xakue KJIacChl MOKHO Pa3JIeUTh CPEbI M0 tg 67

1.18. [aiite popMyIHpOBKY TpPaHUYHBIX YCJIOBUU MAJIi HOPMAJBHBIX COCTABIISIFOIIMX
BekTOopoB OMIL.

1.19. ChopmynupyiiTe rpaHHYHbIE YCIOBHS ISl KacaTeIbHBIX COCTABIISIFOIIMX BEKTOPOB
OMIL

2. DHeprus ¥ MoIHOCTHL DMIT.

2.1. Chopmynupyiite 3akoH O6ananca sHepruun aiss IMIL

2.2. Vkaxure (HU3NUECKUI CMBICH, MPaBUja OPUEHTALIUU, €IUHUILY U3MEPEHUsI BEKTOpa
[TolinTHHTA.

2.3. Ha3oBuTE OCHOBHBIE PA3HOBUIHOCTU MOITHOCTEH.

2.4. lpoananmu3upyiite 6ananc sHeprun IMII B 3aMKHYTOM TOCIIEI0BATETLHOM KOHTYPE
C MOTepsIMU U Oe3 MOTeph.

2.5. Kakue BeIMUMHbI XapaKTepu3yIOT U3MeHeHue 3anaca OM sHepruu B cucreme?

2.6. KakoB cMbIcI MHUMOM YacTH BeKTopa [[oMHTHHTa 1 MOIITHOCTH U3ITy4eHUs?

2.7. Kak onpenensercs Bektop [loiiHTHHra H30TPONHOTO UCTOYHHUKA?

3. Pewienust ypaBHeHuid MakcBesuia py 3aJJaHHbIX HICTOYHUKAX.

3.1. YUem BonHa oTiIMYaeTCs OT KojeOaHus?

3.2. Yem otninyarotcs BoaHOBbIE ypaBHeHMs I’ AnambGepa u ['enpmrosnbia?

3.3. CnenyeT 11 U3 BOJIHOBBIX YPaBHEHUN HE3aBHCHUMOCTD AJICKTPUUYECKON W MAarHUTHOU
cocrasisitomux OMII?

3.4. MoxHO 1 cunTaTh cBeT DM BOJIHOM?

3.5. Kakue ymporieHus: BO3MOKHBI B BOJTHOBBIX YPaBHEHUSX TS cpefi 6e3 motephb?

3.6. MOXHO ¥ 110 BHIY DJIEKTPUUYECKON HIJIM MAarHUTHOM COCTaBJISIONIEH ritockoit OMB
ONpENIETUTh pacloiokeHue Apyrou cocrasistouieii DMII u HanpaBieHue pacnpoCTpaHEHUS
OMB?

3.7. Yro npezcrasisieT co0oi mpocTeiiiiee pelieHne CuCTeMbl ypaBHeHUn MakcBea?

3.8. [aiiTe onpenenenre BOJIHOBOTO PpoOHTA.

3.9. Tlouemy TUIOTHOCTH TOTOKA HHEPTrUM C(HEPUUECKON BOJHBI YMEHBIIACTCS MPHU
ylaJeHUH OT UCTOYHMKA JIaXKe B MPOCTPAHCTBE 03 MoTeph?

4. TInockue BOJHBI B OJJHOPOJHOM cpene.

4.1. Kakue ympomenus B aHanuze OMII maer moHsTHe «miockas BomHa»? B kakmx
MPaKTUYECKUX Caydasx aonyctumo OMB cuntath miaockoit?



4.2. Yem O0TIMUAIOTCS OTHOPOAHBIE U HEOJAHOPOIHBIE TUIOCKHUE BOJIHBI?

4.3. Maitte onpezaenenne ko3 duninentam 3aTyxanus u (as3sl mockoir OMB.

44. UYem otrauyaercs BOJHOBOE UYHCIO OT KOMIUIGKCHOrO  Kod(¢uiumenra
pacnpocTpaHeHHs?

4.5. KakoBa mpocTpaHCTBEHHAs CTPYKTYypa M1ockoit JMB?

4.6. Kak onpenenuts HampaBlieHHE pacnupocTpaneHus JMB?

4.7. Kak Cc NOMOIIBIO TOHATUS «TOJNILIMHBI MOBEPXHOCTHOIO CJIOS)» MOKHO OLICHHUTH
MPEUMYILECTBEHHYIO KOHIIeHTpauo OMII?

4.8. JlaiiTe onpeneneHre OCHOBHBIM XapakTepuctukam OMB.

4.9. Yem rpy1moBasi CKOpOCTb OTJIMYAETCs OT (Pa3oBOit?

4.10. Moxer yi1 (ha30Basi CKOPOCTh UMETh OECKOHEUHOE 3HaUYCHUE?

4.11. Yem BOJTHOBOE CONPOTUBIICHUE OTIMYAETCS OT XapaKTEPUCTUUECKOTO?

4.12. SBnsercs nu rpymnmnoBasi CKOpOCTb CKOPOCTBIO NIEPEaun SHEPTUU?

4.13. [Jaiite onpeaenaeHue IUdJIEKTPUKa C TOUKH 3peHus Teopuu DMIL.

4.14. Maiite onpeseseHue NpOBOJIHNUKA ¢ TOUKU 3peHus Teopuu OMIIL.

4.15. YxaxuTte nocienoBarebHocTh aHamn3a IMII u pacnpocrpanenus OMB B cpene ¢
3a/laHHBIMU [1TapaMeTpamMHu.

4.16. Yro naet xnaccuduxaiuss M cBOWCTB cpell B 3aBUCUMOCTH OT tg 07

4.17. Kaxkue pa3HOBUJHOCTU JAMDJIEKTPUKOB MOXKHO BBIIEIUTh B 3aBUCUMOCTU OT
MOJIEKYJISIPHOM CTPYKTYpBI BeiecTBa U OM CBOMICTB?

4.18. Ha xakue rpymnibl JeJTCS BEIIECTBA B 3aBUCKMMOCTH OT MX MarHUTHBIX CBOMCTB?

4.19. Ykaxute Qpu3ndeckue OCHOBBI MUKPOBOJIHOBOT'O Harpena.

4.20. CpaBHUTE XapaKTEPUCTUKU pacnpocTpaHeHuss ODMB B nuaiieKTpukax c noTepsmu,
0e3 moTeph U B MIPOBOSAIINX Cpeaax.

4.21. VYkKaxuTe OCHOBHbIE OCOOCHHOCTM YAaCTOTHOM XapakTEepUCTUKHM U JalTe
XapaKTePUCTUKY MOBEACHHS UMIIeJaHCa POBOJHUKA.

4.22. JlaiiTe XapaKTepUCTUKY I'PaHUYHBIM YCIOBHSIM JUUISl U/1€aIbHOIO IIPOBOAHMKA.

4.23. KakoBbl KpuTepuu BbIOOpa MeTallIa sl 9KpaHUPOBAHUS MTpocTpaHcTBa oT DMII?

4.24. KakoBbl KpuTepu# BbIOOpa MeTaiuia s jgokanusamuun OMII ¢ MUHUMaTbHBIMU
noTepsAMu?

4.25. Tlouemy rpynmnoBy ckopoctb OMB B MeTasie MOKHO IPUHSTH PaBHOUM HYITIO?

4.26. M0XHO JI1 UCTIOJIB30BaTh MUKPOBOJIHOBYIO TI€Yb I HarpeBa METAJIJIOB?

4.27. [ailte XxapakTepUCTHKY TMOBeJAeHUS Kodpduiuenta 3aryxanus OMB nmns
IIPOBOJHMKA U JUDJIEKTPUKA C POCTOM YaCTOTHI.

4.28. KakoBa 4yacTOoTHas XapakTepucTHka KoddduimeHTa ¢asbl JUIsl NPOBOJHUKOB U
JUDIIEKTPUKOB?

4.29. Jlaiite ompenenenue noispuzanuu OMB U ykaxkute OCHOBHBIE Pa3HOBHUIHOCTU
HOJIIPU3ALIUY.

4.30. Moxuno 1 u3 nByx OMB nuueliHol nonsipuzanuu nonydyuts OMB kpyrosoit
nosisipu3anuu’?

4.31. Moxuno mu u3 nByx OMB kpyroBoil monspuzauuu noiayuut OMB nuneitHoH
noJssipuzanuu’?

4.32. AHTeHHa HacTpoeHa Ha npuem OMB onpenenenHoi nonsipuzanuu. byner au oHa
npuHuUMate OMB ¢ nonsipuzanueii, OpToroHanbHONH OCHOBHON?

5. Knaccuduxanus OMII. CxanspHblii 1 BEeKTOpHBINA oTeHunans OMIT.

5.1. Jlaiite ompeneneHue 3JeKTpoauHaMuyeckuMm mnoteHuuaniam OMIIL. Yro pgaer
BBEJICHUE 3JIEKTPOJUHAMUYECKUX MOTEHIIUAIOB?

5.2. C mnomoupl Kakoro M3 JJIEKTPOAMHAMUYECKUX TMOTEHUUAIOB  MOXKHO
0XapaKTepHU30BaATh MOTEHIIUAIBHYIO SHEPTHUIO 3aPSAI0B B AIEKTPOCTATUUECKOM I0j1e?

5.3. Kakoil mnoTeHuIMan CBsi3aH C IOTEHIMAJBHOM DJHEPrHed TOKOB B CIydyae
CTaIlMIOHAPHOT'0 MAarHUTHOTO MO ?



5.4. KakoBo MECTO 3JIEKTpOAMHAMUYECKUX MOTeHUuanoB B Teopun OMII u Teopum
aHTCHH?

5.5. [louemy noTeHIMaNbl HA3bIBAIOT «3aI1a3/1bIBAIOLIUMUI?

5.6. MOXHO JI1 CKaJISIPHBIN NOTEHIMAN HAa3BaTh «3JIEKTPOCTATUYECKUM?

5.7. Ha kakue kiaccbl MOXHO pasaenuts OMIT?

5.8. Jlaiite ompeneseHUE OCHOBHBIM pa3HOBUAHOCTAM OMII. VYkaxutre OCHOBHBIE
ocobenHoctu OM mnpoueccoB st IMII pa3nuyHbBIX TUIIOB.

5.9. KakoBbl yCI0BUS MPUMEHUMOCTH T€OMETPUUECKON ONTUKH 11l aHanu3a DMII?

5.10. Kakue ynpouenus B ananuze IMII qomyctumsl AJis BeCbMa BHICOKUX YaCTOT?

5.11. Ilpu Kakux ycJIOBHSIX TPUMEHHMO MOHATUE «KBazucTanuoHapuoro OMII»? Kakue
YIPOILEHUS B aHAIN3€E TOMYCTUMBI JUIsl KBazucrauonapHoro OMII?

5.12. Kakoe cx0/1cTBO HaOII0JaeTCs B ABJICHUSAX 3JICKTPOCTATUKU U MATHUTOCTATHKU?

5.13. Kakue aHanorum CyumecTBYOT y CTaTUUYECKUX U cTaunoHapHbIX OMII?

5.14. IIpu kakuX YCJIOBHSIX MOXKHO MPeHEOpeYh BOJHOBBIM XapakTepoM DMII?

5.15. Kakue npuHIMIIAAIbHBIE OTJINYMS CYHIECTBYIOT MEXKIY 3aKOHAMH JIEKTPOTEXHUKU
U DJIEKTPOIUHAMUKHN ?

5.16. Ha3zoBuTe OCHOBHbIE [ONYUICHHUS, I[O3BOJISIIOIIME MEPEUTH OT 3aKOHOB
ANEKTPOAMHAMUKN K 15 OCHOBHBIM YypaBHEHHUSM D3JIEKTPOTEXHUKH M TEOPUU DIIEKTPUUYECKHUX
LEIEH.

6. OMB Ha rpanuiie pasjeina cpel.

6.1. Chopmynupyiite 3akoHbl CHEIUTHYCA.

6.2. SIBnsAroTCA JIM 3aKOHBI OTPAKEHUS U TMPEIOMIICHHS IUIOCKUX BOJH Ha TPaHUIE
pazzena cpell GyHIaMeHTaIbHBIMU 3aKOHAMU IPUPOIbI?

6.3. Jlaiite onpeneneHre KodphuueHTaMm oTpakeHus 1 npoxoxaenus. Kakosa obnactb
3HAUEHUH ITUX BEIUYUH?

6.4. KakoBo noeaenrne DMB napauienbHOM nojispu3aliuy Ha TpaHUIIE pa3iena cpea?

6.5. Oxapakrepusyiite noseaenue OMB nepneHAuKyIsIpHON NOJSpU3aLUU HA T'PaHULE
paszzena.

6.6. YKaxxuTe yclIOBHE COTIIACOBAHUS CPEI.

6.7. Ha3oBuTe ycnoBHsI MOTHOTO MPOXOKIACHHUS.

6.8. HazoBuTe yCiI0BUsI MOTHOTO OTPAXKEHUS.

6.9. IIpu kpuTHYECKOM yTIjie MaJeHHs ucye3aeT npolieamas BosHa. Yto Habmomaercs,
€CJI yroJl NaJieHusl 00JIbIIe KPUTUYECKOTO?

6.10. Kak usmenstorcs ycioBus npoxoxxaeHuss OMB depes rpanuiy pasaena B cpesax ¢
norepsmu?

6.11. BosmoxHO aM monHoe oTpaxkeHne DMB oT rpaHuubl paszgena AUSIEKTPUKOB C
norepsmu?

6.12. [laiite onpenenenue croayeil BosiHe u 00bsicHuTe oco0eHHocTH ee DMIL.

6.13. Tlouemy crosiuas OMB He mnepeHocUT »3Hepruro, XoTs BekTopsl ee OMII
CYLIECTBYIOT U HE PAaBHBI HYIIO?

6.14. Jlaiire onpenenenue u ykaxxute obmacts 3naueHuii KCB u KbB.

6.15. MOHO 71 MOTyYUTh CTOSYYIO BOJHY U3 OETyIIUX BOJIH?

7. OCHOBHBIE TEOPEMBI U PUHIIUIIBI AIEKTPOAUHAMUKH.

7.1. Chopmynupyiite ycaoBue U3nydyeHHs] Ha 0€CKOHEYHOCTb.

7.2. Kakoi cMBICI UMEET TEOpEMA €AMHCTBEHHOCTH ?

7.3. JlaiiTe XapakTepUCTUKY PUHIUITY ABOHCTBEHHOCTH.

7.4. [laliTe onpeaeeHre NPUHIMITY B3aUMHOCTH.

7.5. Kakoe 3HaueHue NpUHIUI B3aUMHOCTH UMEET JJIs1 TEOPUM aHTEHH?

7.6. JlaiiTe XapaKTepUCTUKY IPHUHIUIY SKBUBAJIEHTHOCTH.

7.77. JlaiiTe onpeneneHue npuHuumy ['roirexnca.

7.8. Kakue ympomenuss B a”Haimm3e OMII BO3MOXHBI C TIOMOIIBIO TMPUHIIAIIA
CyNepro3UINu?



7.9. NaiiTe XapakTepUCTUKY MPUHIUITY 3JEKTPOANHAMHYECKOTO OJ00US.

7.10. TlpuBenute MpUMEpPHI SAESKTPOTMHAMUICCKH TTOOOHBIX 33/1a4 M CHCTEM.
7.11. Kakoli cMbICH B 3JIEKTPOAMHAMHUKE UMEIOT MAarHUTHBIE TOKHU U 3apsi/ibl?
7.12. Yto naet BBeJeHUE B cucTeMy ypaBHeHU DMII MarHUTHBIX HICTOUHUKOB?
8. Nznyuenne SMII.

8.1. [IpuBeauTe mpUMEphl «BPEIHOTO» U «IIOJIE3HOT'0Y» U3ITYUCHHUS.

8.2. JlaiiTe XapaKTepUCTUKY 30HAM U3IyYEHUs] AHTCHHBI.

8.3. Ykaxure ocobennoctu DMII B nansHeN 30HeE.

8.4. Kakue ynporieHus B aHaiu3e JaeT NpUOImKEeHUE TaabHEel 30HbI?

8.5. Kak onpenensiercs paccTossHUE JaabHEW 30HbI?

8.6. Ha xakue coctaBmsitomue aeisaT Komriekcuyto JIH?

8.7. OnuimuTe OCHOBHBIE Pa3HOBUAHOCTH 3JIEMEHTAPHBIX U3JTydaTesei.

8.8. Kakme mnpubmmxeHus UCHONB3YIOT npu ompenenenun OMII snemeHTapHBIX

W3JIydaTesnen.

8.9. Jlaiite xapakrepuctuky IMII sanexrpuueckoro aunoss. Onumure J{H.

8.10. Hdanite xapaktepuctuky DMII nunons ['epua B OmmxHE#R 30He.

8.11. Jlaiite xapaktepuctuky OMII anexkTpruueckoro qUnoss B AajbHEH 30HE.

8.12. [laiiTe XapaKTEepUCTUKY CBOMCTBAM 3JIEMEHTApHBIX U3nydareneid. Onumure J1H.
8.13. JlaiiTe onpeneneHre CONPOTUBICHUIO U TPOBOAUMOCTH U3ITYUEHHUS.

8.14. YkaxuTe OCHOBHBIE OTJINYUSI MATHUTHOTO JTUTIONS OT JIEKTPUUYECKOTO.

8.15. Kak peanuzyeTcsi MAarHUTHBIA JUMOJb B IPAKTUYECKUX KOHCTPYKLIUAX ?

8.16. [Touemy paMKH C TOKOM HE M3JIy4atOT B OCEBOM HaIPABICHUU?

8.17. Jlaiitre xapakrtepucTtuky wuziydarento [toitrenca. Onummre ocodennoctu JH

u3nyyvarens ['roiirexca.

8.18. OOwscHuTe OTMYKMsS B >(PPEKTHUBHOCTH H3IYyUEHHS IBYXIPOBOTHOW JIMHUH M

BUOPATOPHOI aHTEHHBI.

8.19. O0bscHuTe, kak LC-KOHTYp caenath u3aydaroueil CHCTeMOH.

9. OMB B aHU30TPONHOI cpefe.

9.1. JlaiiTe onpeneneHrue aHUu30TPOITHOM cpefbl. [IpuBennuTe mpuMepsl TAKUX CPEl.

9.2. JlaiiTe onpeaieieHue rupoTPOITHOM Cpeibl.

9.3. Uro Takoe npooJibHbIN (heppOMarHUTHBIN pe3oHaHC?

9.4. Naiite onpenenenue >pdexty Papanes u nocrossHHoit Dapajes.

9.5. Onummre cBoiicTBa OOBIKHOBEHHOM U HeoObIkHOBeHHOW OMB B mnomnepeuHo-

HaMarHU4eHHOM (eppure.

JIIL.

9.6. [laiiTe xapakTepucTuKy rnoseaeHus sekropos IMII B peppure.

9.7. MaiiTe onpezaeneHre NOMEPEYHOro GeppoOMarHuTHOIO pe30HaHCca.

9.8. Onummte 3¢pdpext Korrona — MyroHa.

9.9. Vkaxure BO3MOKHbIE IPUMEHEHUs aHU30Tponuu hepputoB B TexHuke CBY.
10. Ionstue o nudpaxuun IMB.

10.1. [laiiTe onpenenenue siBIEHUIO TU(PAKINH.

10.2. MaiiTe XapakTepUCTUKY OCHOBHBIM METO/IaM peIlIeHus 3aa4 JUPpaKIiu.
10.3. KaxkoBbI ipeesbl IPUMEHUMOCTH METOJ]a TEOMETPUUECKON ONTUKU?

10.4. Kakue ocoOeHHOCTH UMEET METO (PU3NUECKON ONTUKU?

10.5. Maiite onpenenenue 30HaM Openens.

10.6. Kakue ocobenHoctu umeet nudpakuus Opaynrodepa?

11. OcnoBuble pasHoBugHocTH JIII. OOmMe cBoiicTBa BOJH, PaclpOCTPAHSIOMIUXCS B

11.1. HaiiTe onpeneneHne HaMpaBIsSOLIMM CUCTEMAM.

11.2. Kakue OTiIn4Msi UMEIOT PETYJISIPHBIE U HEPETYJISPHBIE JIMHUU?

11.3. Kak knaccudpunupyrorcs Harpasisiembie OMB?

11.4. Kak MOXHO UCIOJIb30BaTh CBSI3b MEXKIY NPOJOJbHBIMA M TONEPEUYHBIMU

KOOp/IMHATaMU pU aHajHu3e HanpasisieMbix OMB?



11.5. Maiite onpenenenue T, E, H u rubpuaHbM BoTHAM.

11.6. Ha xakue TUMBI MOXHO PA3J€IUTh JUHUU MEpeJadu M0 KOJIMYECTBY HE3aBUCHUMBIX
IIPOBOJSIIINX TOBEPXHOCTEN?

11.7. [laiiTe cpaBHUTEIBHYIO XapaKTEPUCTUKY MAPAMETPOB JMHUM Iepejayd OCHOBHBIX
KJIACCOB.

11.8. Kakue pa3HOBHIHOCTH BOJIHOBOJIOB IPUMEHSIOTCS B PAAMOTEXHUKE?

11.9. Maiite xapakTepUCTUKY pacripocTpaHeHus OMB B 0JHOCBSI3HBIX BOJIHOBOJIaX.

11.10. [aiite XapaKTepUCTUKy 4YaCTOTHOW 3aBUCUMOCTH TpymnmoBod u (a3oBoit
CKOpPOCTEW B OJTHOCBSI3HBIX BOJIHOBOJAX.

11.11. Otnuyaercs v JJIMHA BOJIHBI FeHepaTopa ot 1iruHbl OMB B BoHOBOAE?

11.12. Yem orpaHuumMBacTCcsi YpOBEHb IepeaBaeMOil MOIIHOCTH B OJHOCBSI3HBIX
BOJIHOBOJAX?

11.13. Yem orpannuuBaetcs padoyast ojioca 4acToT OJHOCBS3HBIX BOTHOBOIOB?

11.14. Kako¥# TuIl BOJIH SIBJSIETCSI OCHOBHBIM B MPSMOYTOJIbHOM BOJIHOBOJE?

11.15. [Toyuemy pabounii ¥ OAHOMOOBBIH JUANa30Hbl YaCTOT Pa3IHYAOTCS?

11.16. Kako¥l TuIl BOJIH SIBJSIETCSI OCHOBHBIM B KPYTJIOM BOJIHOBOE?

11.17. Kakue Tumbl MOJ KpYIJIOTO BOJHOBOJA HAXOAAT IPAKTHUYECKOE MNpPUMEHEHUue?
Kakue wmonpl cinegyer wucnonb3oBaTh i nepepadn OMB 1o kpyrioMmy BOJIHOBOAY C
MUHHUMAJIbHBIM 3aTyXaHuem?

11.18. Kakne ocTOMHCTBA UMEET ILIUIITUUECKUNA BOJIHOBOI?

11.19. Kakue nocromHcTBa UMEIOT BOJIHOBOIEI [1-1 H-00pa3Hoii popmbl ceuenus?

11.20. OnumuTe 4acTOTHYKO XapaKTEPUCTHKY MOBEICHHS 3aTyXaHHs OCHOBHBIX THIIOB
BOJIH B OJIHOCBSA3HBIX BOJTHOBO/IaX.

11.21. CpaBHHTE OJHOCBSI3HBIE BOJIHOBO/IbI C IPYTUMHU TUIIAMH JIMHUI NIEpEIayn.

11.22. Ouenure aucnepcuro xapakrepuctuk OMB B 0THOCBSI3HBIX BOJIHOBOJIAX.

11.23. Kak BbIOMparOT NpsMOYTOJIbHBINM BOJTHOBO Ha 3aJaHHBIN JHAMa30H 4acTOT?

11.24. OnuuuTe KOHCTPYKIIMM OCHOBHBIX JIMHUM nepenayu T-BOIHBI.

11.25. 3anumurte Qopmynbl A7 BBIYUCICHUS BOJIHOBOTO COMPOTHBICHUS JIMHUN
nepeaaun T- BOJIHBI OCHOBHBIX THIIOB.

11.26. Onumute pacnpenenenne IMII B npocTpancTBe nuHuii nepegadu T-BOJTHBI.

11.27. TosicauTe pu3nyuecKkuil CMbICT MOHATHI TOKA U HaNpsHKEHUS B JIMHUSX Mepeaadn
T- BOIHBI.

11.28. JlaliTe CpaBHUTEIbHYIO XapaKTEPUCTUKY IapaMeTpoOB KOAKCHAJIbHOW U
JBYXITPOBOJHOM JIMHUU.

11.29. Kakue 10CTOMHCTBA UMEET IBYXIPOBOJIHAS JIMHUS B BUJIE «BUTOM Maphi»?

11.30. HazoBuTE OCHOBHBIE PA3HOBUIHOCTHU MOJOCKOBBIX JIMHUM. J[aliTe CpaBHUTENbHYIO
xapakrepuctuky CIIJI u MITJL

11.31. Kakue 0coOeHHOCTH MMEIOT MHOTOCBSI3HBIe JUHHH? Kakoe BIUSHHE OKa3bIBaeT
cuH(}a3HOCTh WK MTPOTUBO(PA3HOCTH BO3OYKICHUS MPOBOJHUKOB CBS3aHHBIX JTUHUN? YKaKUTE
OCHOBHBIE PA3HOBUAHOCTH M 00JIACTh MPUMEHEHHUS] MHOTOCBSI3HBIX JIIT.

11.32. Ilo xakuM KpUTEpHUSIM BBIOMpAIOT ZC KOAaKCHaJbHBIX JUHUHI? Jlnsg Kakux
PaIUOTEXHUYECKUX IIee HCIONB3YIOTCS KOaKCHUalbHBbIE KaOelu C XapaKTepUCTHUYECKUM
conpotuienueM 50 u 75 Om?

11.33. OnummMre KOHCTPYKLMIO M NpUHIMII paboThl cBeroBoja. Kakoe ¢usmueckoe
SBJIEHUE TOJI0KEHO B OCHOBY pabOThI CBETOBO/IAa U AUDJIEKTPUUECKOTO BOJTHOBOA?

11.34. HazoBute ocHoBHbIe pazHOoBUAHOCTU OB. CpaBHute xapakrepuctuku 3tux JIII ¢
xapakrepuctukamu JII1 qpyrux kmaccos.

11.35. Kakue 10cTOMHCTBA UMEET IPaIMEHTHBIN CBETOBOJ?

11.36. Uem oTnn4arOTCs XapaKTEPUCTUKU OJTHOMOJIOBBIX 1 MHOTOMO10BBIX OB?

11.37. Ha3zoBuTe OCHOBHBIE BUbI IUCIIEPCUU B CBETOBOAAX. JlaliTe pekoMeHIaluuu st
ymenbleHus aucnepcuu B BOJIC.



11.38. OnummTe KOHCTPYKIHUIO M TPUHIMUI PAOOTHl AUIIEKTPHUECKOTO BOJIHOBOJA.
Onumure TPUHIUI padoThl JuHUK ['y0O, MiaHapHBIX BOJHOBOJOB. [lailiTe cpaBHUTEIHHYIO
XapakTepuCTUKy OCHOBHBIX THUINOB JIII moBepxHOCTHBIX BONH. Kakue TUIBI BOJH SIBISIOTCS
OCHOBHBIMH B JIAHHBIX JINHUAX?

11.39. [aiite onpenenenue HeperyiasipHoctssm B JIII.  Onwumure  BIusHUE
HeperyJisipHocTeil Ha pactipoctpanenue OMB B JII1?

11.40. OnumuTe siBIeHUEe TpaHCHOPMAITUN CONPOTUBIICHUN B IMHUH NIEPEAayHn.

11.41. Onumurre noBeAeHUE CONPOTUBIICHUS TUHUU IPU €€ KOPOTKOM 3aMbIKAHHH.

11.42. Onuiure noBEJACHUE COMPOTUBIICHUSI PA30MKHYTOM JIMHUH.

11.43. [aiiTe onpeaeneHne CBOMCTBY Y€TBEPTHBOJIHOBOM TpaHChopMaIuu.

11.44. Kak otpaxenust OMB ot Harpy3ku BAusIOT Ha xapakTepuctuku JII1?

11.45. ITpuBenute npuMeEpbl SKBUBAJICHTHBIX €MKOCTEH U MHAYKTUBHOCTEH B JIMHUSIX.

11.46. [aitTe onpeaeneHue 1eKOMIIO3UIIMN, MAaTPUIIAM PACCESIHUS U TIepeIaduH.

11.47. Hakite onpeneneHue u oobsicaute ocooeHHoctu DMII crosueit DMB. [louemy
HE)KeJIaTeJIbHO NosABJIeHUe crosiuel OMB B inHun?

11.48. [daiiTe onpenenenue u ykaxxkure oosacts 3HaueHnit KCB u KbB.

11.49. Onumure Metoauky padoTsl ¢ tuarpaMmmoii Cmuta — Bonbnepra.

12. O6beMHBIC PE30HATOPHI.

12.1. Jlaiite onpeneneHne 00beMHOMY pE30HATOPY.

12.2. TlepeuyricnuTe OCHOBHBIE TUITBI 0OBEMHBIX PE30HATOPOB.

12.3. CpaBuute 00bemMHbIH pe3onaTop ¢ LC-KoHTypoM.

12.4. Kak onpenensercs 100pOTHOCTh 00bEMHOT0 pe3oHaTopa?

12.5. HazoBuTe OCHOBHBIE MapaMeTpbl 00bEMHBIX PE30HATOPOB.

12.6. Uem HarpyxeHHast JOOPOTHOCTh OTJIMYAETCSI OT COOCTBEHHON?

12.7. Kakue criocoObl BO30YKIEHUSI 00bEMHBIX PE30HATOPOB BaM U3BECTHBI?

12.8. Ha3oBuTE OCHOBHBIE THIIBI OTKPBITHIX PE30HATOPOB.

12.9. Kak HakarmiamBaeTcs SHEPTHs B OTKPBITBIX PE30HATOPAX?

12.10. Kak onpenenstorcs pe30HaHCHBIE YaCTOThl 00BEMHBIX PE30HATOPOB?

12.11. Kakre 0cOOCHHOCTH UMEIOT (PEPPUTOBEIC PE30HATOPHI?

12.12. Kak u3 peryaspHOi JMHUUA MOKHO CJIeNaTh 00bEMHBIN pe3oHaTop?

5. IlepeyeHb OCHOBHOII M JOMOJHHUTEJILHOW y4eOHOW JHUTEPATypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMIIJIMHBI (MOXYJIsl).
5.1 OcHoBHas JIMTEpaTypa:

1. AJ. T'puropseB OnekTpoaMHaMHMKa M MHKPOBOJIHOBas TexHUMKa. YueOHuk - CIIG.:
WznarensctBo Jlans, 2007 — 704c¢. https://e.lanbook.com/book/118
2. Bacumummua WM. MuxpocTpykTypa 3JI€KTPOMarHuTHOrO MOJs, (QU3NYECKHE
BeIMYMHBL: Y4yeOHoe nocobue. — Apxanrensck: M CADY, 2014
3. [Tanactok 10.H., ITynoBkun A.Il. DnektpomaruuTHsle noss: YueGHoe nocodue. —

Tam60B: U3gatensctso ®I'BOY BIIO «TT'TY», 2012
4. Mypowmries [I.}O. DnekTpoanHaMuka U pacrpoCTpaHEHHE PATUOBOJIH: YUueOHOoe mocooue. —
Tam60B: UznatensctBo ®T'BOY BIIO «TI'TY», 2012 https://e.lanbook.com/book/50680
5. Mypomues .10., benoycoB O.A. TexHuueckas 3j1eKTpoAuMHaMHKa: YdyeOHoe mocobOue. —
Tamb6o0B: U3natensctBo ®I'BOY BIIO «TT'TVY», 2012 https://e.lanbook.com/book/50680
5.2 lonoJiHUTEIbHAS JIUTEPATYPA.

1. B.B. 3anmopoxen, H.A. SIkoBenko. BomHOBBIE mporiecchl M KBaHTOBasl paauodusmka.
JlaGopaTtopHubiii paktukyMm. Jlomymeno MunucrtepctBom obpa3oBanus PD B kauecTBe
y4eOHOTo MOcoOMs U CTYJCHTOB BBICIIMX YYEOHBIX 3aBelleHHH, 0oOydaromuxcs o
HanpapieHulo Puszuka u cneruaibHocTed @Ousnka. Ou3nka U TEXHUKA ONTHYECKOMN
cBsa3u. Kpacnonap. 2001. — 172c¢.

2. @ampkoBckuit O.M. Texuuueckas snekrpoamHamuka: ydeOnuk. — CIIb.: Jlans 2009
https://e.lanbook.com/book/403



3. PammoumsmepurensHas anmaparypa CBY u KBY. V3noBas u snemeHTHas Oas3bl.
KonnextuBnast monorpadus / IToxg pen. A. M. Kyapssuesa. - M.: Pagnorexnuka, 2007.
—208 c.

4. HpanoB A.E. Dnexkrpoaumnamuka: yueonuk. — M.: KHOPYC 2012

bareirun B.B. COopHuUK 33124 10 2JIEKTPOAMHAMUKE U CHELUAIbHON Teopun

OTHOCHUTENbHOCTH: yueOHoe nmocooue. — CIIb.: Jlans 2010

https://e.lanbook.com/book/544

6. ITumenos lO. B. JIuneitHas MakpoCKOTTMYECKas AIEKTPOIMHAMHUKA. BBOIHBII Kypc 11
pannoU3UKOB U UHKEHEPOB: yueOHoe nmocobue. — lonronpyansiii: MaTemiext 2008

o

7. A.B. Bonoapko. DneKTpOMarHuTHBIC TIOJISI U BOJIHBL. Y4. TocoOue B 2-X 4acTsax/
Boponex., MexnyHap. uH-T. KOMIbIOT. TexHosoruit 2008.

8. Joxypunckuit K. b. MuHHaTIOpHBIE KOAKCHUAJIbUbIC PAJTMOKOMIIOHEHTHI IS
mukposiekTponrkn CBY. Mocksa: Texnocdepa, 2006. - 216 c.

9. Uepnymenko A.M. KoncrpyupoBanue s3xpanoB u CBY ycrpoiicts. M., Poauo u
cBs3b. 1990. — 352c.

10. FO.I1. I'pumvn u ap. Pagnorexuundeckue cucteMsl. M., Boicur. mk. 1990. — 496¢,

11. T'.U, Becenos u ap. Mukpoanekrponssie ycrpoiictea CBY, M,, Beicm. Tk. 1988.

-280c,
12. Tweaenoypr B.b., Muiep M.A. COOpHUK 3a/1a4 110 3JIEKTPOIMHAMUKE: ydeOHOe

nocobue. — M.: dusmariaut 2001

13. B.B., 3amopoxen, B.A, Hukutun, H.A. SIkoBeHko, OCHOBBI paginoPU3NIECKUX
MeTo10B uccienopanuid. JIab. Padotsl. 4.1. Kpacnomap. 1998. — 80c.

14.  B.B. 3amopoxen, B.A. Hukutun, HA. SlkoBeHko. OCHOBBI pagnopu3NUEeCKUX
MeTo10B uccienoBanuid. JIab. Padotsl. 4.2. Kpacnomap. 2000. — 55c.

5.3. Ilepuoauyeckue U3IaAHMS.

1. B Mupe Hayku.

2. U3Bectust BY3o0B. Cepust: Pannodusuka.

3. U3Bectusa BY3os. Cepus: PaguosnexrpoHuka.

4. N3Bectust BY3oB. Cepus: @usuka.

5. Ycnexu ¢pu3nuecKkux HayK.

6. ®usuka. Pedepatusnsiii xxypnan BUHUTH.

7. DNeKTpOMarHUTHbIE BOJIHBI U JIEKTPOHHBIE CUCTEMBI.
8. DIeKTpoHUKa.

9. Onexrtponuka. Pedeparusnsiii xypaan BUHUTU.
10. DnexTpoHHKa: HayKa, TEXHOJOTHs, OU3HEC.

6. Ilepeyenr pecypcoB  HH(POPMALUOHHO-TEIEKOMMYHHKALMOHHOW  CeTH
«AHTEpHET», HEOOXOAMMBIX /IJI51 OCBOECHHSI TUCIMILIUHBI (MOILYJIsI).

1. http://www.edu.ru/ (EanHoe 0OKHO JA0CTyIa K 00pa30BaTeIbHBIM pecypcam).

2. http://www.edu.ru/db/portal/sites/res_page.htm (denepanbHbiii 00pa3oBaTeIbHBIN
HopTan)

3. http://www.scientific.narod.ru/literature.htm (Karanor Hay4HBIX pecypcoB)

4. http://www.sci-lib.com/ (bonbiias Hay4Has OuOIMOTEKA)

5. http://www.ph4s.ru/books_tehnika.html (Pa3zaen «Texuudeckue HayKu
(paaroOTEeXHHKA, PaIMOIIEKTPOHUKA, IIEKTPOHHKA, CXEMOTEXHHUKA, OJTYIIPOBOTHIUKOBAS
AJIEKTPOHHKA U JIp.» 00pazoBaTenbHOro npoekta A.H. Bapruna «®usuka, XuMus, MaTeMaTuka
CTyZIEHTaM M IIKOJIHUKaM)

6. http://www.rsl.ru/ (Poccuiickasi rocyaapcTBeHHas ONOIHOTEKA)

7. http://www.nlr.ru/(Poccuiickas HalfuoHabHas ONOINOTEKA)

8. http://www.benran.ru/ (bu6aroreka PAH mo ecrecTBeHHBIM HayKam)
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9. http://www.gpntb.ru/ (T'ocynapcTBeHHas myOnn4Has HAy4YHO-TEXHUYECKasI
OoubMoTeKa)

10. http://www.skrutka.ru/sk/tekst.php?id=19 (Omnunaiin pacuer 06MOTOK
TpaHnchopmaropa)

11. http://www.club155.ru/ (Kiy6 155 — pa3nooOpa3Hbie MaTepuabl Mo
POTPAMMHUPOBAHHIO H CXEMOTEXHHKE)

12. http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-
vyiprjamitelja (ITporpamma 11t pacdyeTa MOCTOBOT'O BBITTPSIMHUTEIIS)

13. http://www.soel.ru (xxypuan CoBpeMeHHas 3JICKTPOHHUKA)

14. http://www.adcomlogod.narod.ru (caiitT HHTEpaKTHBHOM IMOAIEPIKKH IPOBEICHHS
71a00paTOPHBIX U CAMOCTOSITEIBHBIX PAOOT MO AUCIUIIIHHE)

1. MeToauuecKkue YKazaHnua Jisd oﬁyqamnmxcs[ mo OCBOCHHIO UCIHUIIIMHBI

(MomyJist).
Ha camoctosTensnyo pabory cryaentoB otBoautcs 40% BpemeHu OT oOmiel
TPYIOEMKOCTH  TUCLUIUIHHEI. CompoBOX/IeHHE CaMOCTOSATENFHONH pabOThl  CTYIEHTOB

OpPraHU30BaHO B CIENYIOMUX (hopmax:

CaMocTosiTenbHas paboTa Mpr3BaHa 3aKPENUTh TEOPETHUECKHUE 3HAHUS U MPAKTUUYECKUE
HAaBBIKH, TIOJYYCHHBIE CTYJCHTAMH Ha JIEKIHSIX, MPAKTHYECKUX U JaOOpaTOPHBIX 3aHATUSX.
Kpome Toro, yactb BpeMeHH, OTIYIIEHHOTO HAa CaMOCTOSITENbHYIO pPabOTy, HOJKHA OBITh
WCIIOJIb30BaHA HAa OCBOEHUE TEOPETUYECKOr0 MaTepHalia Mo AUCIUIUIMHE W Ha TOJTOTOBKY K
71a00paTOPHBIM 3aHATHSIM.

ConpoBoXKJIeHUE CaMOCTOSITENIbHON PadOThl CTYJIEHTOB OPraHU30BaHO B CIIEIYIOIIUX
dbopmax:

- BBINIOJIHCHUE JIOTIOJIHUTENBHBIX 3aHATHH B JIabopaTopHBIX paborax. [lo wurToram
BBITIOJTHEHUS KaXKJI0M J1a00opaTOpHOM pabOThl CTYACHT COCTaBISET MOAPOOHBIN OTUET, OMHUPAsCh
Ha KOTOPBIX JIOJDKEH B Oecesie ¢ ImpenojaBareieM MpoAeMOHCTPHPOBATh 3HAHHE TEOPETUIECKOTO
U JKCIIEpUMEHTaNbHOr0 Marepuana. [IpoBepka 3HaHUI CTyJeHTa OCHOBaHA Ha KOHTPOJBHBIX
BOIIpOCaXx,

- BBINIOJIHEHUE JIOMAIIIHUX 33JaHUN HA IPAKTUYECKUX 3aHATHIX,

- YCBOCHHE, [IONOJIHEHHE M BHUKaHHE B pazOupaeMble pas3fesibl JUCHUIUIUHBI TpU
MOMOILIY 3HaHUH, MOJy4aeMbIX MOCPEACTBOM HU3YUYEHHS] PEKOMEHAYEMOH JIUTEPaTypHI,

- KOHCYJbTalluU, OPTaHU30BAHHBIC ISl pa3bsICHEHUSI TPOOTIEMHBIX MOMEHTOB.

1. VYpaBuenuss MakcBemna. ['paHnuHbIe YCIOBHS 171 BEKTOPOB 3JIEKTPOMAarHUTHOTO
IOJIE Ha TPaHHULE pa3jena JBYX cpell. DJIEKTPOMAarHUTHOE IOJie B MOJIAPU3YIOIIEHCs cpele U
pelieHre ypaBHEHHMsS BsS3KOCTU. lIpuMepnl pelieHus 3aad >JIEKTPOAMHAMUKH Ha TPaHULIE
paszena AByX cpei. DJIEeKTPOCTaTHUECKOE I0JIe M AJIEKTPUUECKOE I0Jie B MPOBOJSIICH cpene.
MarsuTHOe moie — 26 4acos;

2. [lepeMeHHOE 3JIEKTPOMATHUTHOE TMOJIE. ODJIEKTPOJMHAMUYECKHE MOTEHIHAIIbI.
DOHeprusi 3JEKTPOMArHUTHOro mnosis. llepeMeHHoe >3IEeKTPOMarHUTHOE IM0J€ B IPOBOJISAILIECH
cpene W waealbHOM audJiekTpuke. OOIue BOMPOCHI CBEPXBBICOKOYACTOTHBIX MEPEIArOIINX
nuHUK. PacripocTpaHeHHe 3eKTPOMArHUTHBIX BOJIH B IMPSIMOYTOJIBHOM M KPYTJIOM BOJIHOBOJAX
— 22 4aca;

3. 3amemusiromue  cuctembl. OOmue CBoOCTBa 3aMeUICHHBIX BOJMH. [lombie
pe30HaTOpbl M OmpenereHne ux mnapameTpoB. OOIacTH NMPUMEHEHMs TMOJBIX PE30HATOPOB H
3aMEJIAIONINX CUCTEM. MeToJ HKBUBAJICHTHBIX CXEM /I aHaliu3a HEOJHOPOAHOCTEH B
BOJIHOBOJax. [IpuMepsr! pacueta HEOAHOPOJHOCTEN - 46 YacoB;

4. KoadduimenT oTpakeHUs W CBOICTBA CTOSYMUX BOJTH. METONBI COTJIACOBAHUS
Pa3IUYHBIX KOHCTPYKIIUH DJIEKTPOJUHAMUYECKHX CHCTEM C BHEIIHUMH TOJABOISIIHMEI
BBICOKOYACTOTHBIMHU JIMHUAMH TiepeAad. MeToJbl aHaiu3a CJIOKHBIX CBEPXBBICOKOUYACTOTHBIX
nernen. — 42 Jaca.
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IIpumepHBIii IepedeHb BONPOCOB K IK3aMeHY M0 BCeMy KYPCY 1JIsl CaMONIPOBEPKH
CTYJAEHTOB.

1. Bo30yxaenue u 3iekTpuyeckas IpOYHOCTh BOJHOBOJIOB.

2. [Totepu B BOTHOBOIAX.

3. CTpyKTypa MmoJist ¥ SIIOPHI BOJHKI TUIa Hio B MPSMOYTOIHHOM BOJIHOBO/JIC.

4. Tunsl BOJH B BOJIHOBOJIAX MPSMOYTOJIBHOTO MonepeyHoro ceueHus. Kpurnueckas
JUIMHA BOJIHBI.

5. CBolicTBa AUCTIEPCHBIX BOJIH B MUKPOBOJHOBBIX MEPEIAONINX THHUSIX.

6. CTpyKTypa MoJist ¥ SIIOPHI BOJHEI TUIA Eo1 B KPyrioM BOJIHOBOJIE.

7. CobcTBeHHast U Harpy>KeHHas JOOPOTHOCTH MOJIBIX PE30HATOPOB.

8. [Tepenaua sHeprum o BosiHOBoaM. [IpoOrBHOE HanpsKEeHUE.

9. Tunsl koneOaHuil MOJBIX PE30HATOPOB U 0OJACTH UX MPUMEHEHHUS.

10. OCHOBHBIE XapaKTEPUCTUKHU 3aMEIJISIOIIUX CUCTEM.

11. OO01e CBOKMCTBA 3aMEJIEHHBIX BOJIH.

12.  PemieHue BOJHOBOTO YPaBHEHUS IS 3aME ISIFOIIINX CHCTEM.

13. CBoiicTBa NPOCTPAHCTBEHHBIX TAPMOHHMK B TMEPUOJAMYECKUX 3aMEIJISIOLINX
cucTeMax.

14. CaoiicTBa 3aMeIIAIONIEH CUCTEMBI TUIIA «TPeOEHKa.

15.  CaoiicTBa 3aMeISAIONIEH CUCTEMBI TUIIA «CITUPAIIBY.

16. OnekTpoctatnueckoe 1monie. CKalApHBIA  MOTEHIMAN. YpaBHEHHE IS
BBIYUCIICHHSI CKAJISIPHOTO MOTEHIHATIA.

17.  3akoHBl 53JIEKTPOMArHUTHOTO TOJS B HWHTETpalibHOM U auddepeHnnanbHON
dopme.

18.  Ilapamertpsl nomnbix pe3oHaTOpoB. COOCTBEHHAS U HATpy>KEHHAs JOOPOTHOCTb.

19.  DnekTpudeckoe moJie B IPOBOASIICH cpefie. DHEPTHs IEKTPUICSCKOTO TIOJIS.

20.  Ilone B HECOBEPILIEHHBIX AUAJICKTPUKAX. Y paBHEHUE BA3KOCTU CPEJIBI.

21. IlepemenHoe 3rekTpoMarauTHoe nojue. Teopema YMmoBa-IloiinHaTHHTA.

22. [IepemeHHOE 2IIEKTPOMArHUTHOE TOJIE. DIEKTPOIMHAMUYECKHIE TOTCHIINATIBI.

23. HeoHOpoAHOCTH B BOJTHOBOJIaX U METO/T IKBUBAJICHTHBIX CXEM.

24, KoaddurmeHnTt orpakeHrs 1 BOIPOCH COTIIACOBAHUS BOJTHOBOJIOB.

25.  CpolicTBa IUCIIEPCHBIX BOJH MUKPOBOJIHOBBIX JIMHUH TIepead.

26. MaruautHoe nosne. BeKTOpHBIN U CKaNSpHBIA MOTEHIIMATbl MATHUTHOTO TOJIS.

27. [TepemMeHHOE AIEKTPOMArHUTHOE MOJIE B MPOBOSIIEH Cpeie.

28.  llepeMeHHOE 3JEKTPOMArHUTHOE MOJI€ B UICATBHOM JTUAJIEKTPUKE.

29.  KoaddummeHt oTpaxeHus ¥ CBOHCTBA CTOSINX BOJIH.

30.  Ilepuomnueckue 3ameassitonne cucreMsl. [IpocTpaHCTBEHHBIE TAPMOHUKH.

31.

8. IlepeyeHb MH(POPMALHMOHHBIX TEXHOJIOTHI, MCIOJIb3yeMbIX NPH OCYLIECTBJICHUH
00pa3oBaTeIbHOI0 MpoIecca Mo JUCHUILINHE (MOAYJII0).

1. Oneparonnas cuctema MS Windows u Linux.

2. GNU nemomnaket mporpammsl CATTP Micro-Cap.

3. UHTerpupoBaHHOe 0(UCHOE MPUIIOKEHHE.

4. T1O st opraHM3anuy YIpaBIsieMoTo 1 0e301acHoro jgoctyna B MTHTepHeT.

5. GNU w/mmu GNL mnakersi: CBOOOZHO paclpoOCTpaHSIOMIMECS MPOrpamMMbl
monenupoBanusi CBY yctpoiicts8 MMANA, RFSimm99, smithchart.

6. IIporpamma ynpasnenust Graphit PAM Bepcus 2 (pupma «MUKPAHY).

7. sMynaTop BeKTOpHOro aHanmzatopa neneir COM-npaiiBep Bepcuu 1.2.16. (dupma
«MHUKPAHY).

9. MarepuaibHo-TexHHMYecKasi 0a3a, HeoOXoguMasi [JIsl  OCYIIECTBJIEHHS
00pa30BaTeJbLHOIO MPOLEcca N0 JMCHUILTHHE (MOTYJII0)

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNE T CIIUTUTHHBI

No Bug pabor
(Mozyssl) M OCHALIEHHOCTD




JIeKIIMOHHBIE 3aHATUS

Aynutopust 209C, ocHalleHHasi THTEPAKTUBHBIM ITPOEKTOPOM
Y MATHUTHO-MapKEpPHOHN JOCKOM.

CeMI/IHapCKI/Ie 3aHATHUA

Aynutopun 230C, 317C ocHallleHHblE MarHUTHO-MapKEpHOU
JIOCKOU

JlaGopatopHbie JlaGopatopus 205Ca, yKOMILIEKTOBaHHas OOOPYIOBaHHEM

3aHATHS HEO0OXOAMMBIM IS IPOBEJICHUS J1a00paTOPHBIX paboT

Kypcosoe Aynutopuss 311C, ocHailleHHas KOMIIBIOTEPHON TEXHUKOU C

IIPOEKTUPOBAHUE MOJKJIIOUeHUEM K ceTtu HTepHer

['pynnoBbie Aynutopuss 311C, ocHaileHHas KOMIBIOTEPHON TEXHHKOWU C

(MHIUBHUIYaTBHbIC) MOJKIIIOUeHUEM K ceTtu UHTepHet

KOHCYJbTAIHU

Texymuit  koHTpousb, | Aynutopusa 311C, ocHalleHHas KOMIBbIOTEPHOU TEXHUKOW C

MIPOMEKYTOYHAs NOJAKII0YeHHEM K cetu MuTepHet

aTTeCTalus

CamocTosiTenbHas Aymutopus 311C, ocHaiieHHass KOMIBIOTEPHOM TEXHUKOU C

pabora BO3MOXKHOCTBIO ~ MOAKIIOUEeHUss K  cetu  «MHTepHeTY,
POrpaMMOM  AKPaHHOTO YBEIWYCHUS M  00eCIeYCHHBII

AOCTYIIOM B DJICKTPOHHYIO I/IHQ)OpMaHI/IOHHO'06p8.30BaTCJ'IbHy10
Cpeay YHUBCPCUTCTA.




