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1. HEJIH OCBOEHMS AUCUHUTIIHHBI

[lenbro ocBOCHMS IMCIMILUTHEBI Paodu3uka 1eKTpOHHBIX KoneGaHHiil ABIsSeTcs YCBOCHHE
OCHOBHBIX ITOJIOKEHHH TEOPHH IEKTPOMArHUTHOrO MOJs, ()OPMHPOBAHHE HABBIKOB aHAIH3A
BOJIHOBBIX IIPOIIECCOB, BK/IIOYAs JIEMEHTHI TEOPUH AH(PPAKIHA H H3TyICHHS.

3agauM: OJArOTOBKA B 00aCTH TEOPHH JIEKTPOMArHUTHOTO TOJIs s NPo(eCcCHOHAIBHOI
JesTeIbHOCTH CIICIHUATHCTa: HayYHO-HCCIeI0BaTeIbCKOM, IPOeKTHOM.

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII
Jucuuniusaa Paaguodusnka 31eKTpoHHBIX KonebaHui OTHOCHTCS K HacTH, GopMUpyeMoi
y4yacTHHKaM# 0Opa3oBaTe/IbHbIX OTHOIICHHI.
3. IJIAHUPYEMBIE PE3YJIbTATbI ObYYEHMUA ITO JUCLHUITVIMHE
[Tnanupyemple pesynpTaThl O0Y4YeHHS [0 OUCHMIUIMHE, COOTHECEHHBIE C IUIAHHPYEMBIMU
pesyabratamu ocBoeHus OINOI] (koMneTeHIMAME M HHANKATOPaMH AOCTHIKEHHS KOMIETCHIIHIA)

®opmupyemble | [Tnanupyemble pe3ynpTaTel 00y4eHHs 110 THCIHUILUIHHE, Haumenosauue
KOMIIETeHIINH B COOTBETCTBHH C HHIHKATOPOM JIOCTHIKEHHS OLIEHOYHOT'0
(kox, KOMIIETeHIIHH cpexcTBa
coIepiKaHue Wnaukarop noctikenust | Pesynprarel o0yueHus 1o
KOMIIETEHIIHH ) KOMIIETEHIIMH JHUCIUIITHHE
(kox, comepikaHue
HH/IHKaTopa)

VK-1. Cnocobern | YK-1.1. 3naer npunnunel | 3HaeT OCHOBHEIE ypaBHe- | TecTOBBIE BOIPOCHL
OCYIIECTBIATh cOopa 1 0000meHns HHGOP- HHA, IPUHLIHUIEI U Teope- | [IpakTHKOOpHEHTH-
MOHCK, KPUTHYEC- | MALHH. MBI KJTaCCHYeCKOM TeOpHH | POBAHHLIE 3a/aHUS
KHH aHa/Id3 | YK-1.2. ¥meer cooTHecTH 3JEKTPOMArHUTHOIO 110- | K J1aDOpaTOpPHBIM pa-
cuHTe3 Hpopma- Pa3sHOPOAHBIC ABCHHA W CHC- | j5; cBOMCTBA JJIEKTpOMar | 6oTaMm M nmpakTH4ec-
UM, IPEMEHATE | T¢MATH3HPOBATE HX B PAMKAX | yyrHpIX BONH B CBOOOX- | KHM 3AHATHSM.

u30paHHbIX BUIOB NpodeccH-

CHCTEMHBIH 1101~ HOM IMPOCTPaHCTBE H 3a-

OHAJIbHOMH J1eATeIbHOCTH.
X04 414 peiie- KOHOMEPHOCTH HX pacce-

VK-1.3. Bnageet HaBbIKaMH

HHUSI IOCTaBJICH- SHHS Ha IpaHHULE pasjena

Hay'-IHOI‘O IMOHUCKa H I'[paKTH- .
Cpe/l ¥ Telax CJIOKHOH

(opMBI, OCHOBHBIE IOJIO-

HBIX 3a/1a4. "
yecko paboTsl ¢ HH(opma-

ITMOHHBIMH HCTOUHMKAMH; Me-
TOAAMHM NpUHATHA pemennii. | KCHHA TCOPHH H3TyHe-
HUSA.

YMeeT IpUMEHSITh OCHO-
BHbIC YPaBHEHUSI, IIPHH-
UMbl U TeOpeMbl KJIacCH-
YEeCKOM TEOPHH IEKTPO-
MarHMTHOIO 1OJIsl 115
aHaM3a BOJIHOBBIX PO~
11€CCOB B CBOOOTHOM TpO-
CTPaHCTBE U HA FPAHHUIIE
paszena cpei ¢ pa3nud-
HBIMH 3JIeKTPOIHHAMH-
YECKHMH [apaMeTpaMHu ,
Ha Teax pasjingHou o-

PMBI, ITpH BO30YKIEHUH
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BOJIH B CBOOOZIHOM Ipo-
CTpaHCTBe.

Bnaneer metonamu ana -
JU3a, IPUHIUNIAMH H TEO-
PEMaMH KJIacCHYeCKOit
TEOPHH 3EKTPOMArHHT -
HOT'O TOJISI IPH pacecMo-
TPEHHH BOJIHOBBIX IIPO-
LIECCOB B CBOOOIHOM TIpo-
CTPaHCTBE, HA IPaHHIE
pasjiesia cpeji, Mpu pac-
CESHUH IEKTPOMArHHUT-
HBIX BOJIH Ha TeJiax CJI0kK-
HOH (hopMBL, BO30YKIE
HHH BOJIH B CBOOOIHOM
NIPOCTPAHCTBE.

[1K-3. Cniocoben
peau3oBarh mpo-
IpaMMBI HKCIIEPH-
MEHTAILHBIX HC-
CIICIOBAaHHUH,
BKJIIOYasi BLIOOD
TEXHUYECKHX
cpeacTB u 06pa-
00TKY pe3ynbTa-
TOB.

I1K-3.1. 3HaeT npuHIHMILI
paboTskl, ycTpoiicTBo, TEX-
HHUYECKHE BO3MOKHOCTH
KOHTPOJIbHO-H3MEPHTETb-
HOTO H JHarHOCTHYECKOrO
00opy10BaHuS.

ITK-3.2. YMmeer ucmnons3so-
BaTb 000PYA0BAHHE sl
JHArHOCTHPOBAHHS H yCT-
paHeHHs] HEUCIIPABHOCTEH,
BO3HHKIINX IPH 3KCITya -
TalHK CJI0KHBIX (QYHKIHO-
HaJIbHBIX Y3/I0B pajanole-
KTPOHHOH amnnaparypbil.
I1K-3.3. Bnaneer naBbika-
MH yCTpaHCHHs HEHCIIPaB-
HOCTEMH, IPUBOIAIIMX K BO-
3HUKHOBEHHIO HepaboTo-
CIIOCODHOTO COCTOSHHS
CJIOKHBIX (PYHKIHOHAITE-
HBIX Y3JI0B PajH0dJIeKTPO-
HHOH alnaparypsl

3Haet criocobsl peann3a-
MK IIPOrPaMM KCIICPH-
MEHTAJILHBIX HCCIIEIOBA-
HHH BOJHOBBIX MpOIIeC —
COB € HCIIONIb30BAHHEM
TeXHHYECKHE CPEeICTBA H
cpencTa 00paboTkH pe-
3yIBTaTOB.

YMeer peann3oBsiBaTh
[POrpaMMBl SKCIIepPHMEH-
TAJIbHBIX HCCIIENOBAHHH
BOJTHOBBIX [IPOIIECCOB C
HCII0/Ib30BAHHEM COBpE-
MEHHBIX TEXHHYECKHX
CPEICTB H CpeJICTB o0pa -
OOTKH pe3ysbTaToB.
Bnaneer ciocobamu pea-
JIM3aLHH [IPOrpaMM JKC-
TMIEPUMEHTAJILHBIX HCCIIe-
JI0BaHHii BOJTHOBBIX MPO-
LECCOB, BKIIOYas TEXHH-
YECKHE CPe/ICTBA U Cpejl-
cTBa 00paboTKH pe3yiib-
TaToB.

TecToBbie Bonpockl.
[IpakTHKOOpHEHTH-
POBaHHbIE 3a/IaHHSI
K J1a00paTOpPHBIM pa-
OoTam M mpaxkTHYec-
KHM 3a8HSATHSM.




4. OBBbEM H CTPYKTYPA JUCIHATIIINHbI

TpynoeMKkoCTh AMCIIMILUIHHBI COCTaBIsAET 5 3auyeTHbIX exuHut, 180 yacos.
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TemaTHueckmii nian
(dopma obyuenusi — ouHast

KonrakTtHas pabora ®opmel
o0yvaloLwmuxcs TeKyLLero
C MeJarornyecKuM KOHTPOJIs
- paboTHHKOM = YCIEeBaeMOCTH,
(=9
g w | =% |Z opma
e g = & & 5 = | MPOMEIYTOUHOM
Ne HaumeHnoBanue Tem 1/uiau 2 ] 5 e $ % 8 aTTecTalu
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Beenenne. 4
1 | DnexkTpomMarHMTHOE NoJjie 1 3 1 | 2 1
napamerpsl cpen
2 | OcHOBHbIE YpaBHEHHS 3 2 1 & 1 4
3J1eKTPOJAHHAMHUKH
3 | 'pannunbie ycnorus 3 3 1 2 | 4
4 | DHeprus 3/1eKTPOMarHUTHOroO 3 4 1 2 1 4
noJst
DNeKTPOTHHAMUYECKHE
5 | moTeHuUMaNbl rapMOHHYECKOro 3 5 | 2 1 4
noJs
[110¢cKkHe aneKTpOMarHUTHBIE 3 6 1 2 B 1 4 Peittunr-
6 | BOJIHbI B OJHOPOAHOM KOHTpOJIb |
H30TPONHOI cpe/e 3 i 1 2 4 | 4
3 8 1 2 6 1 -
BonHoBble siznenus Ha 3 9 1 2 1 4
7 | rpaHuue pazaena IByX cpen 3 10 ] 5 I 5
3 11 1 2 1 5
8 | IToBepxHoCTHBIH 3(hpeKT 3 12 1 2 1 5 PeiiTunr-
KOHTpOJIb 2
9 | DnemeHTapHBIe W3NTyYaTENH 3 13 1 2 4 1 5
3 14 1 2 1 5
10 | OcHoBHbIE TeopeMbl 3 15 1 Z 1 5
ANEKTPOJHHAMHKH 3 16 1 p) 1 5
11 | OcHoBbl TEOpHH AU paKkiLmH 3 17 1 2 1 5
3J1eKTPOMArHUTHLIX BOJIH 3 18 1 2 1 5 Y —
KOHTpOJIb 3
Beero 3a 3 cemectp: 18 36 18 81 Dk3amen (27)
Hanuuue B gucumnmune KIT/KP -
Hroro no nucuunivte 18 36 18 81 Dk3amen (27)




Conepmalme JIeKIIHOHHBIX 3aHATHII 110 JHCHHILIHHE

Pasnen 1. Beeienue. D1eKTpoOMarHUTHOE T10JI€ M ITapamMeTphl Cpe/l.

Tema 1. OOmme cBe/1eHUS.

Knaccuueckas Teopust 3JIeKTPOMArHUTHOTO MOJIA. DIEKTPHYECKOE U MAarHUTHOE NOJIE.

Tema 2. BekTops! 2/1eKTPOMarHMTHOT'O OIS,

BeKTopbl 2/1eKTPHYECKOT0 MoJist. BEKTOphI MATHHTHOT'O MTOJISL.

Tewma 3. Kiaccuduxanus cpe.

Cpenpl TMHEHHBIC H HETHHEHHbIE, OTHOPOIHBIE H HEOAHOPOIHbIE, H30TPOIHEIC H AHW30TPOTIHBIE.
Tewma 4. I'paduueckoe n3obpakeHue MoJeH.

CusoBble auHun noss. JuddepenumuansHoe ypaBHEHHE CHIIOBOH THHHH.

Tewma 5. [loreHIHaTbHBIE U BUXPEBBIE MOJIS.

Onpe/ieeHne 1 CBOHCTBA MOTEHIIMAIBHBIX H BUXPEBBIX MOJICH.

Paznen 2. OCHOBHBIE YpaBHEHHS 3JIEKTPOIHHAMHKH.

Tema 1. O6mme cBeCHHS.

OGBbeMHasL, [IOBEPXHOCTHAS U IMHEIHAs [IIOTHOCTH MEKTPUYECKOTO 3apsa/aa. BekTopsl 00beMHO, HoBep-
XHOCTHO# ¥ JIMHEHHOMN MIIOTHOCTH 3JIeKTpHYecKoro Toka. Cuiia Toka.

Tewma 2. VpaBHeHHE HENIPEPHIBHOCTH.

Wnrerpanbhas u mddepenmanbHas GopMBI YPaBHEHHS HENPEPHIBHOCTHL. Y PaBHEHHE HEMPEPLIBHOCTH
JUISL CTAIIMOHAPHOIO [TpoIIecca.

Tema 3. 3aK0oH coxpaHeHHs 3aps/ia.

3aKkoH COXpaHEHHS 3apsi/ia H €ro B3aHMOCBSI3b ¢ YPABHEHHEM HEIPEPhIBHOCTH.

Tema 4. Tpetwe ypaBHeHue Makcsela.

O6obenne 3akona ['aycea Ha ci1yyail nepeMeHHbIX mpoleccoB. McToku (CTOKH) BEKTOPOB DuE.

Tema 5. Yerseproe ypaBHeHue Makcsesuia.

3akon ['aycca /Ui MArHUTHOTO 11071 H ero Judepennuanbras Gpopma.

Tema 6. [lepoe ypasHenne Makcseria.

Jlupdepenmansras hopMa 3aKoHa OTHOTO TOKA VIS CTAHOHAPHOTO M HECTALHOHAPHOTO MPOLIECCOB.
[Tepsoe nonokenne Maxcpeswia.

Tema 7. Bropoe ypaBHenue Makcaena.

Bripakerue 0000MIEHHOTO 3aKOHA /IeKTPOMArHUTHOH WH/TYKIIHH 4epe3 BEKTOPBI 3ICKTPOMArHUTHOTO
nosist. Bropoe monoxenue Makcseiuia.

Tema 8. 3axon Oma B muddepennaibHOi Gopme.

[Tepexox ot 06braHOro 3akoHa OMa K ero uddepeHImamsHoi Gopme: 3aBUCHMOCTH 00BEMHOI III0T-
HOCTH TOKA TIPOBOIMMOCTH B TOUKE TIPOBOAILEH Cpeibl OT HAMPSKEHHOCTH 3/IEKTPHYECKOTO TOJIS.
Tema 9. YTouHeHHe MOHATHS O NPOBOIHUKAX M IHIICKTPHKAX.

W eansHbIii NPOBOIHUK M AMOJIEKTPHK. KpHTepHil e/eH s cpe/i Ha IPOBOTHHKH U M3JIeKTpHKH. Oco-
OEHHOCTH MTPOBO/SLINX CPel.

Tema 10. [Tonnas cucrema ypaBaenui Makcpesuia.

Crictema ypaBHeHHil 2/IeKTPOIMHAMUKH, MaTepHaibHble YpaBHEHH:. BBIBOIBI OTHOCHTEIILHO CBOCTB
SIIEKTPOMATHUTHOTO 11071, [ [PHHLIMIT CyNepro3uIniH UIs 3MeKTPOMArHUTHOTO noJist. Y papHeHns Makc-
BeJla B HHTErpaibHOM (opme.

Tema 11. Knaccuduxanus 31eKTpOMarHUTHBIX SBICHHMI.

DNEeKTPOCTATHYECKUE F MArHUTOCTATHYECKHE SBIIEHHS, CTALHOHAPHOE JMEKTPOMArHATHOE T10/1¢, KBasH-



CTallMOHAPHBIE MTPOLECCHI.

Tema 12. YpaBuenus MakcBeiuia H CTOPOHHHE TOKH.

CTopOHHHE TEKTPHUCCKHE TOKH, CTOPOHHSIS HAIPSLHKEHHOCTD /IEKTPHYECKOTO OIS, CTOPOHHHUE JJIEK-
TPUYECKHE 3apsi/IbL.

Pasnen 3. ['pannunble yciioBHs.

Tewma 1. OOmmme cBeaeHus.

HenpumennmocTs ypasHenuit Makcsemia B muddepennanbHoi (popMe Ha rpaHrile pasziena IByX Cpel.
Tema 2. ['paHHuHbIE YCIOBHS VIS BEKTOPOB MEKTPHYECKOIO M0,

VCI10BHS! JUISL HOPMATBHBIX COCTABJISIONIMX BeKTOPoB E 1 D. [10BePXHOCTHBIE 3aps/ibl. Y CIOBHS 11l Ka-

carelIbHbIX COCTAB/IAIOILIHX BEKTOPOB E uD.

Tewma 3. ['pannyHble YCIOBHS /151 BEKTOPOB MarHHTHOTO MOJIA.

YenoBus st HOpMAa/IBHBIX COCTAB/IAIOIIHX BEKTOPOB B u H. Ycnosus 1S KacaTelIbHbIX COCTABIIAIONIHX

BeKTOpOB 5B u H. [T0BepXHOCTHBIIT TOK.

Tema 4. TTomHas cucTemMa rpaHUYHBIX YCIIOBHH.
[TonHas cucTeMa rpaHHYHBIX YCIOBHI B CKAISIPHO# 1 BeKTOpHOI (popme. ['panuymnble yCiioBus Ha nosep-
XHOCTH HACATLHOTO ITPOBO/IHHKA.
Paznien 4. DHeprus 271eKTPOMarHuTHOTO TOJIs.
Tema 1. banmanc sHepruu 2J1€eKTPOMArHETHOTO IIOJIS.
KauecTBeHHOe ypapHeHne Gaanca MIHOBEHHBIX 3HAYCHHH MOIIHOCTH JIJI OTPaHHIEHHOr0 00beMa H €To
KOJIMYECTBEHHOE BHIPAKEHHOE Yepe3 BEKTOPBI ANeKTpoMarHuTHOro nosist. Teopema IlofinTrHra.
Tewma 2. [InoTHOCTE DHEPIUH IEKTPOMATHHTHOI'O ITOJIS.
OObeMHas [IIIOTHOCTD SHEPTHH NEKTPHYECKOI0 K MarHUTHOTO rmoJjeil. CyMMapHas u B3auMHast SHepris
noaeit. Juddeperimansaas Gopma teopemsl [loiinTuara.
Tewma 3. CkopocTb pacrpocTpaHeHus 3MeKTPOMArHHTHOH SHEPrHH.
Dueprerrdeckas TpyOka. CKOpPOCTH paclpoCTpaHeHHs] SHEPTHH IIPH HEPABHOMEPHOM W PaBHOMEPHOM
pacrpe/ieieHHH BEKTOPOB 110151 B MONEPEYHOM CEUEHHH SHEPreTHUYECKOH TPYOKH.
Tema 4. Ypasnenust Makceruia ijisi MOHOXPOMATHYECKOr0 MOJIS.
MeTto1 KoMILIeKCHBIX aMIUTUTY 1. CricTemMa ypaBHEHHH MOHOXPOMAaTHYECKOTO MOJIS.
Tema 5. Ypasnenue Oasianca /U1si CpeHEH 3a NEPHO/I MOLIHOCTH.
Cpennee 3a nepuoy 3Haverne Qyakund. Kommaekcrsii Bextop [oiinTunra. CpejiHie 3a nepuos 3Have-
HHA: IOTOKA MOITHOCTH, MOIHOCTH IKOYJIEBBIX II0TEPh, MOITHOCTH CTOPOHHHX HCTOYHHKOB, HJIKTPHU-
YeCKOM M MarHHTHOW SHEpruil, v3MeHEeHHE MEKTPOMArHHTHON SHEPIHH.
Tema 6. YpaBuenue Gananca /Uit KOMIUIEKCHOH MOIIHOCTH.
BeBoz ypaBHeHus OasiaHca Juisl KOMIIIEKCHOH MOIIHOCTH. Y paBHeHHE OanaHca /Uisi aKTHBHOH 1 peak-
THBHOH MOIIHOCTEH. Y paBHeHHe DataHca U1 U30JIMPOBAHHON CHCTEMBIL.
Tema 7. Teopema eIMHCTBEHHUCTH /TSl BHYTPEHHHX H BHELIHHUX 3a/1a4 2JIEKTPOIMHAMHKH.
EJIMHCTBEHHOCTD pellieHHst BHYTPEHHHX 3a/1a4 2IeKTPOANHAMHKH. EAMHCTBEHHOCTh PEIICHHS BHELITHHX
3a1a4 EKTPOIMHAMHKH.
Pazmesn 5. DiaeKTpoAMHAMHYECKHE NIOTEHIIMAIBI TAPMOHHYECKOT0 1015,
Tema 1. Ypasuenus ['enpmrosnsiia.

[lpsivast u oGpaTHast 3a1a4l NIEKTPOJUHAMHKH. Y paBHEHHS | eIbMIoIbLa 11 BEKTOPOB En H. Onro-

pOJiHBIe YpaBHeHHs ['e/IbMIoNbIa /ULl BEKTOPOB HI€KTPOMArHHTHOIO TOJISL.
Tema 2. DiaekTpoMHAMHYECKHE TIOTEHIIHATBI FTAPMOHHYECKOT0 JIEKTPOMArHHTHOTO TTOJIA.



BektopHsiii a/1eKTpruyeckuii noteHuHan. CKatapHbIi 2IEKTPHYECKHI MOTEHIHAT. Y C/IOBHE KAIHOPOB-
KM MOTEHIHAIOB. Y paBHEHUS [ €IbMIoIbLIa [V JIEKTPOIHHAMHYECKUX IOTEHIMAIOB.
Tema 3. Pemenue HeoTHOPOIHBIX ypaBHeHHUH [ enbMromba.
PerieHue HeOHOPO/IHBIX YpaBHeHUH [ ebMromnbiia A1 CTOPOHHHX HCTOYHHKOB, Pacipe/Ie/IeHHBIX
10 00BEMY, 10 HOBEPXHOCTH, IO KOHTYDY.
Tema 4. YpaBHenus Makce/uia ¢ y4eTOM MarHMTHBIX TOKOB H 3apsi/iOB.
MarnuTHBIE TOKH H 3apsiapl. Y paBHeHHs MakcBelUia JUIsi MarHHTHBIX CTOPOHHHX HCTOYHHKOB. [ IpuH-
LIMII TIEPECTAHOBOYHOM JIBOHCTBEHHOCTH. Pelenne HeoTHOPOAHBIX ypaBHEHHH [ enbMronbua s mar-
HHUTHBIX HCTOYHHKOB.
Paznen 6. I110ckue 31eKTpoMarHUTHbIE BOJIHBI B OTHOPOIHOH H30TPOIHOMH Cpee.

Tema 1. Tnockue 271eKTpOMarHMTHEIE BOJTHBI B OJHOPO/IHOH W30TPOMHOM cpejie 6e3 norTeps.

PetieHne 0HOPOHOIO ypaBHeHUs | e/IbMIoJIblla OTHOCHTEIBHO COCTABIISIOIIMX OIS ILIOCKOH BOITHBL.
XapakTepHCTHKH [UI0CKOH BOJIHBI B cpejie 0e3 moTeps.

Tewma 2. [L1ockue 3M1eKTpOMarHMTHBIE BOJHBI B OJHOPO/IHOH H30TPOIHOMN Cpeie ¢ NPOBOAMMOCTBIO OT-
JIMYHOMH OT HYJISL.

KoMIuTekcHas OCTOSHHAS PacipOCTPAHEHHS U €€ CBs3b C MJICKTPOANHAMUYECKHMH NTapaMeTpaMu cpe- JIbl.
XapakTepuCTHKH IUIOCKOM BOJIHBL B cpezie ¢ notepsamu. Jlpcnepcens.

Tewma 3. PacnpocTpaHeHHe IJI0CKHX BOJH B PEATbHbIX JHAIEKTPUKAX U IPOBOIHHKAX.

CpaBHHTe/IbHAS OLIEHKA NapaMeTPOB IIOCKOH BOJIHBI B cpeiaxX 0e3 IoTeph, pealbHbIX IHIICKTPUKaX

H TIPOBOTHUKAX.

Tema 4. llonspusaus BOJH.

[nockocTs nosspu3aniy. JIHHeHO MONsPH30BaHHBIE BOHLL, BOJHBI ¢ KPYTOBOH H 3/UIMITTHYECKO#H
noJisIpH3aLuei.

Paznen 7. BonHoBbIe siBJICHHS Ha FpaHMILIE pa3zena IBYX Cpell.

Tema 1. ITnockue BoJIHEL, pacnpoCTPaHSIOIIMECs B IIPOM3BOJILHOM HAlIPABJICHHH.

Hanpagsnsnomume kocunycsl. [lose niockoi 0 1HOpOAHOM BOJIHBI B CHCTEME KOOP/IMHAT C OCAMH HE COB-
1aJIAIOLIAMH ¢ HallpaBJIeHHEeM paclpoCTpaHeHUs BOJIHbL.

Tema 2. [Tanenue niockoi BOMHBI HAa FPaHHILy pa3Jena AByX AU3IeKTpuKoB. HopmanbHas nojspusa- iusl.
[NapaiuiensHas NoJspU3aLust.

CocTasJIsroLIHe 10715l a/Ia0IIeH, OTPayKeHHON W Ipe/IoMICHHOH BoJH. ['paHHYHAas 3a/1a4ya Ha II0BEPX-
HocTH pazzaena cpell. 3akonsl CHemmyca. Koapdurments @penend. PesynpTHpyrolee 1ojie B MepBoi 0
BTOPO# cpefiax.

Tema 3. YcnoBue nostHOro npoxoskIeH s BOJHBL BO BTOPYIO cpely. Yo bprocrtepa.

Cryuaii napannensHO#H nosipuzauud. Ciaydail HOpMaIbHON NMOJSPH3ALHH.

Tema 4. [TomHOE OTpakeHHe OT IPaHHULIBI pa3jiena ABYX cpe/l. JIBe IUIIEeKTPHYECKHE CPEJlbl.

VYCIIoBHS TIOJIHOTO BHYTPEHHET0 OTpakeHHs. BeipakeHus U1 COCTaBISIOMNX Pe3y/IbTHPYIOIIETo MOJis

B MIEPBOIT cpezie B X aHamu3. BeIpaykeHHs /Ui COCTAaBIAIOIIMX Pe3yIbTHPYIOLIEro I0JIs BO BTOPOii cpe- 1e
M MX aHAIH3.

Tewma 5. [TonHoe oTpazeHHe OT rpaHULIbI pa3/ena ABYX cpel. JManeKTpuK — naeaabHbIA NPOBO/IHHK.
AHanm3 BOJIHOBOTO TIpoliecca Ha TPaHuIIe pas/ielia AUIeKTPUK — WACATbHDIH NPOBOIHUK. XapaKTep- Hble
pe3yIbTATHL

Tema 6. [TageHue I0CKO#H BOJIHBI HA MPaHULLy orjIomatoei cpeasl. [Ipubamkennbie rpaHuyHbIe
ycnosus [lykuna — JleonToBHuA.



JlelicTBUTETbHBII YTOJ1 MpeIOMICHHUS. XapaKTepHCTUKH IIPEIIOMIICHHOH BOJIHBI B IIOIVIOIAOLIEH cpe- Jie.
[TayieHne MIOCKOH BOJIHEI Ha HOBEPXHOCTH PEANbHOro NpoBoAHuKa. I panuunble yenosus [lykiHa —
JleoHTOBHYA U UX NPUOITHIKEHHOCTB.

Pasnen 8. TToBepxHOCTHBIH (P dEKT.

Tema 1. SIBneHne MOBEpPXHOCTHOTO 3 deKTa.

PacripesiesieHie aMIUTHTY Ibl 110/151 B TOKA BHYTPH MeTallla [PH yIaleHHH OT OTPaHHYHBAIOLIeH MOBEp-
XHOCTH. AKTHBHOE COIIPOTHBJICHHE H 3aIllUTHBIE CBOACTBA METATUTHYECKUX SKPAHOB IIPH NEPEMEHHOM
37IEKTPOMAarHHTHOM I10JIE.

Tema 2. TToTepu sHEPrHH B NPOBOIHHKAX.

BrIunciieHre noToka KoMIuieKcHoro sekropa [loiHTHHTa, HanpaBIeHHOro BHYTPh MPOBOIAIICTO Te/1a,
Ha OCHOBe NpuOIMKeHHOro rpanndHoro yenosus Illykuuna — JleonTtoBH4a.

Tema 3. DKBUBAICHTHBIH MTOBEPXHOCTHBIH TOK.

VIpolmenne 3/1eKTPoIMHAMHYECKHX 3a71a4 3aMEeHOl peallbHOro pacipe/Ie/IeHHs TOKa SKBHBAICHTHBIM
MOBEPXHOCTHBIM.

Tema 4. [ToBepXxHOCTHOE CONPOTHBIICHHE.

CBSi3b TAHTEHIMATBHBIX COCTABIIOIAME BEKTOPOB E 1 | Ha [OBEPXHOCTH IIPOBO/IHAKA.

KoMILIEKCHOE TIOBEPXHOCTHOE COIPOTHBIICHHUE.

Pazzien 9. DnemeHTapHble H3IIydaTellu.

Tema 1. DnemMeHTapHBIN EKTPHYECKHA H3.1ydaTelib.

Onpezenenne i o0mIHe CBOHCTBA HIEMEHTAPHOTO AJIEKTPHYECKOro W31y 4aTeris.

Tema 2. BeKTopHBIi 3/1eKTPHYECKUH TOTEHIHAN W COCTABISIOLINE OIS 3JIEMEHTaPHOT0 J/IEKTPH- YECKOTO
M3ITydaTess.

AJtantanyst 00IIEro peleHns BEKTOPHOIO AIEKTPAUYECKOTO MOTCHIANA [UTS 3IEMEHTapHOr0 3JIeK-
TPHYCCKOTO M3/TyyaTelIsi U €ro NPOeKLH B cheprueckoil cucteme KoopauHat. CoCTaBIsIoNIHE 101
3JIEMEHTAPHOTO AEKTPHUECKOrO H3JTydaTess.

Tema 3. BrokHsis M 1aJIbHAS 30HBL, JIMArpaMMa HalIpaBJICHHOCTH 3JIEMEHTApPHOTO 3JIEKTPHIECKOro
H3Tydares.

Onpeienenne Gmkreit n nanbHeit 308. CBoiicTBa noneii B 6wkl 1 1aibaei 30HaX. [lnarpavMma
HATIPABJIEHHOCTH 3IEMEHTAPHOTO MIEKTPHUIECKOT0 H3yyaTesist. MOIHOCTb U CONPOTHBICHHE U3y~ HCHHUS.
Tema 4. DnemeHTapHBIA LIETEBOH H3TyYaTeIb.

[TousiTie 0 MarHUTHOM ToKe. COCTABIISIFOLIME M0/l EMEHTAPHOI0 MArHATHOTO H3/Ty4are/Isl B 1alb- Hel
30He. MOLHOCTH U CONPOTHBIICHHE H3TydeHus. Jlpyrue THITBI 2IeMCHTApPHOTO MarHMTHOTO H3ITy- YaTels.
Paznien 10. OcHOBHBIE TEOPEMBI IIEKTPOIHHAMHKH.

Tema 1. Jlemma Jlopenna.

OnpeiesieHAe COOTHOLICHH)S], YCTAHABIHBAIONIETO CBSI3b MEJK/1y Pa3HECEHHBIMH B IPOCTPAHCTBE CTO-
POHHIMH HCTOYHHKAMY U BO30Y/KIAEMbIMH HMH MTOJISMH B OTPaHHYECHHOM M OECKOHETHOM 00beMax.
Tema 2. Teopema B3aUMHOCTH JUIst 2TEMEHTAPHBIX M3IydaTelIei.

Tpumvenenne nemmbl JIopeHua [uist OTYHeHHs COOTHOIICHHS, CBS3BIBAIOIIEIO COOCTBEHHBIE M B3aHM-
HbIE [TapaMeTpPhl PA3HECEHHBIX B IPOCTPAHCTBE 3IEMEHTAPHBIX H3ITydaTe/IeH.

Tema 3. DKBHBAJIEHTHBIE HCTOYHUKH IEKTPOMArHHTHOIO MOJISL.

dukTuBHbIe HeToYHNKH. [IprHImn sxBuBantenTHocTH. [IpuHimn [Toirenca — Kupxroga.

Tewma 4. Dnemenr [ tolirenca.

JIeKTpoMHAMHIYecKas MoJie/Ib demenTa [ toitrerca. CocTapjistolye 1noJist sneMeHTa ['ofiresca B NabHel
soHe. J[narpaMma HampasjieHHOCTH 1eMenTa [ rolrenca.

Pazzen 11. OcHOBBI TeOPHH JHMPAKLKH 3IEKTPOMAarHHTHBIX BOJH.



Tema 1. Ctporas nocraHoBKa 3a1a4u JH(paKIHm.

Onucanue npouecca qudpakimi. GopmyHpoBKa 3a1aun JHPPAKIHHA.

Tewma 2. Pemenwe 3a1a4n qu)pakiiny IIIOCKOH BOJIHBI HA WAEATHHO MPOBOsIeM OeckonedHoM. Kpy-
FOBOM IITHHApPE. AHAIU3 PEILEHH.

Tema 3. TTpubimmkeHHbIE METOIbI PELLICHHS 3a1a4 IU(PPaKIKH.

Tpubmmkenne [oiirenca — Kupxroga. ['eomerpuyeckas onTuka. MeTo KpaeBbIX BONH. ['€OMeTpH- YecKas
Teopust AU(PaKIHH.

Copep:xanue 1a00paTOPHBIX 3AHATHIH 110 JHCIHILTHHE.

Pazzen 6. I110cKH€E 3/1€KTPOMArHUTHBIE BOJIHBI B OIHOPOIHOH H30TPOITHOM cpefe.

Tema 1. [1nockue 21eKTpOMarHUTHBIE BOJHBI B OTHOPOIHOH H30TPONHOM cpejie 0e3 moTepb.
XapakTepHCTHKH IIOCKO#T BOJIHBI B cpezie Oe3 MoTephb.

Tema 2. ITnockue 21eKTpOMArHUTHbIE BOJHBI B OJHOPOJHON H30TPOITHOM Cpejie ¢ MPOBOUMOCTBIO OT-
JUYHOMN OT HYJISL.

XapakTepuCTUKH ITTOCKO# BOTHBL B CPEIE C NOTEPSIMH.

Tema 3. PactipocTpaHeH#e IUIOCKHX BOJH B PEAIbHBIX HAJIEKTPUKAX H MPOBO/IHHKAX.

Hcenenopanue miocKO#H 31IeKTPOMarHUTHOM BOJIHEL M €€ XapaKTEPHCTHK B 3aBUCHMOCTH OT
apaMeTpoB cpeJibl U YacTOTBL.

Tema 4. ITonspuzatus BoJIH.

V3yueHue TOSIPH3AIMHA JIEKTPOMAarHUTHON BOJIHBI M MCCJI€/I0BaHHE PA3THYHBIX BH/IOB
TOJIsiPH3AIHH.

Pa3nien 7. BonHOBBIE sIBIIEHHST Ha IpaHMUIIe pasjelia IByX Cpell.

Tema 2. IlajieHne II0CKOMH BOJHBI HA TPAHMILY pasziena AByX AuuieKTpukoB. HopmaibHas nossipusa- mus.
[lapannensHas mojaspU3anus.

M3mepenue aMIUTHTY/ 16l COCTABIISIOMIMX 110715 MaatoLIei, OTPaKEHHOH U IPEIOMIICHHON BOJTH.
Boruncnenune koagduumento Openens. AHATH3 pe3yIbTHPYIOLIErO NOJIs B IEPBOH U BTOPOH Cpejiax.
Tema 3. Yci0oBHe 10JHOTO MPOXOXKIGHHUS BOJIHEI BO BTOPYIO cpelly. Yo bproctepa.

Ucenenosanne sSBICHHIT, BOZHUKAIOUIMX MPH MAaJACHUH 31€KTPOMarHUTHOH BOJIHBI HA MJIOCKYIO TPAHHILY
paszjiesia ABYX AM3JIEeKTPHYECKHX Cpell IPH ¢ = @y .

Tema 4. [TonHoe oTpaskeHHe OT IPaHMLbI pa3zieiia ABYX cpel. /IBe THaNeKTpHYecKHe Cpe/ibl.
Wcenenosanne SBICHUH, BO3HAKAIOMINX MTPH MAJeHUH HIEKTPOMArHUTHON BOIHBI Ha ITOCKYIO TPAHULLY
pasjiena IBYX IM3JIEKTPHYECKUX CPe/l IPH ¢ = @, W IPH ny< 7, .

Paznen 9. DnemeHTapHbIe H3Ty4aTe/IH.

Tema 3. biniHssA M JaIbHsAs 30HEL JHarpaMMa HalpaBJI€HHOCTH SJIEMEHTApPHOT0 dTIEKTPHYECKOr0
H3JTyyaTers.

WcesetoBanie CBOHCTBA MoJis B OJMKHEH 1 nanbHeit 30Hax. Mizmepenue quarpaMMa HarpaBieHHOCTH
3JIEMEHTAPHOT0 MEKTPUYECKOro u3tydaresst. MOIHOCT U CONPOTHBIICHHE H3TyYECHHS.

Tema 4. DnemeHTapHblil LIe/1€BOH H3Ty4daTelb.

Onpejie/ieHHE COCTABIISFOLINX 10751 H/IEMEHTAPHOTO MArHUTHOTO M3JIydaTe/s B JabHel 30He.
M3mepenne /iarpaMMbl HAIIPaBJIEHHOCTH 3IEMEHTApHOIO MArHUTHOTO M3jIy4daresis. MOIHOCTD 1
COIPOTHBIICHHUE H3IIyUCHHUSL.

Coaepmanne NPAKTHYEeCKHX 3AHATHI 110 JHCIUILITHHE
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Paznen 1. Beejenue. D1eKTpoMarHUTHOE I10J1€ H ITapaMeTphl Cpel.
Tema 2. BekTopb! 31€KTPOMAarHUTHOT'O T1OJIS.
BekTops! 3nekTpudeckoro nois. BekTopbl MarHHTHOTO 1101
Tewma 3. Knaccuduxauus cpes.
Cpe/ipl THHEHHBIC H HETHHEHHBIE, OTHOPO/IHBIC U HEOAHOPO/THBIC, H30TPOIHAIE i AHH30TPOMHEIC.
Tema 4. I'pauueckoe n3odpaxeHue MONEH.
Curosble mHEH 10714, JluddepeHiansHoe ypaBHEHHE CHIIOBOM THHHH.
Tema 5. [loTeHnaibHbIe B BUXPEBBIE MMOJIS.
Onpe/ieienne 1 CBOHCTBA IIOTEHIIMATLHBIX M BUXPEBBIX MOJICH.
Paszen 2. OCHOBHBIE YpaBHEHHS JIEKTPOIHHAMHAKH.
Tewma 2. YpaBHeHHE HEIIPEPBIBHOCTH.
Wnrerpamsuas u mudydepeHimaibaas (pOpMbl YPaBHEHHs HEPEPHIBHOCTH. Y PABHCHHE HENPEPLIBHOCTH
JUTSL CTAIMOHAPHOTO NpoLiecca.
Tema 3. 3aKoH coxpaHeHHsI 3apsi/ia.
3aKOH COXpaHeHHs 3apsizia ¥ ero B3aMMOCB3b C YPABHEHHEM HENPEPhIBHOCTH.
Tema 4. Tperse yparuenue Maxcpeiia.
OGobmeHue 3akoHa ['aycca Ha cy4ail IepeMeHHBIX TpolieccoB. FICTOKH (CTOKH) BEKTOPOB DuE.

Tema 5. YetsepToe ypaBHenue Makcseria.
3akoH I'aycca [1s MarHUTHOTO 11071 U ero guddepennmraibnas popma.
Tewma 6. ITepBoe ypaBHeHne Makcsesuia.
Jluddepenupanbras Gpopma 3aKoHa HOTHOIO TOKA JIIs CTAIHOHAPHOTO H HECTAIIHOHAPHOT'O MPOTIECCOB.
[lepBoe nonoxkenue Makcsena.
Tewma 7. Bropoe ypaBuenne Makcpera.
Bripaxenue 0600IIEHHOTO 3aKOHA 3/1eKTPOMArHHTHOH HHIYKIIMH Yepe3 BeKTOPbI 3IEKTPOMArHUTHOIO
nosist. Bropoe nonoxenue Makcsesuia.
Tema 8. 3akon Oma B mudpepentmanbHoil Gopme.
[lepexon ot 06brdHOro 3akoHa Oma K ero auddepenianboil Gopme: 3aBUCHMOCTH 00BEMHOH II0T-
HOCTH TOK& MPOBOIMMOCTH B TOUKE TIPOBOSAIIEH CPE/Ibl OT HAIPSIKEHHOCTH JICKTPHYECKOro MoJIsl.
Tema 9. YTouneHue MOHATHS O TIPOBOJHUKAX H JIMJIEKTPHKAX.
Vinea/ibHbIi IPOBOIHMK M AM3JeKTpUK. KpuTepuil AeeHust cpe/l Ha IPOBOIHMKH M JIM3IeKTPHKH. Oco-
OEHHOCTB POBOALIMX CPEI.
Tewma 10. ITonnas cucrema ypaBHeHHH Makcseiua.
CucTeMa ypaBHEHHi 2eKTPOIMHAMUKH. MarepuanbHble ypaBHEHHs. BIBO/IBI OTHOCHTEIIBHO CBOKCTB

3/1eKTPOMATHATHOTO TI0/sL. [ IPMHIAIT CyepIo3HIMHE [UTs 3/IeKTPOMArHATHOrO T07is. Y paBHeHws Makc-
BEJIa B HHTErpaIbHOIT (hopme.

Tema 12. Ypasuenust Maxcgesia i CTOPOHHHE TOKH.
CTOpOHHHE 3JIEKTPHYECKHE TOKH, CTOPOHHSIS! HATIPSKEHHOCTh JIEKTPUYECKOTO [10J1s1, CTOPOHHHE JIIEK-

TPUYECKHE 3aps/ibl.
Pasznen 3. ['paHnyHbIe yCIOBHSL.
Tema 2. ['panruHbIe YCIOBHS JUI BEKTOPOB JMEKTPHYECKOTO TOJI.

Venosust st HOPMAaJIbHBIX COCTABJIAOLINX BEKTOPOB g H _D_ HOBerHOCTHBIe 3aps/ibl. YenoBus s Ka-
CaTeJIbHBIX COCTABJIARIINX BEKTOPOB En 5

Tewma 3. ['panuyHBIC YCI0BUS ULl BEKTOPOB MArHUTHOTO MOJIA.
VCII0BHS TS HOPMATBHBIX COCTABIISIONIHX BEKTOPOB B 1 H. Y CII0BHS UTs KacaTeNbHbIX COCTABIIOLIX
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BeKTOpoB 5 1 H. [loBepXHOCTHBIH TOK.

Tewma 4. [omast cucTemMa rpaHUYHBIX YCIIOBHIA,
[TorHas cucTeMa rpaHHYHBIX YCJIOBHIT B CKAIIPHOH H BeKTOPHOH (hopMme. ['paHHYHbIe YCIOBHS HA OBEP-
XHOCTH HICATIbHOTO [1POBOIHHKA.
Pazzen 4. DHeprus 31eKTPOMArHUTHOTO MOJIs.
Tema 1. basianc sHepruy NEKTPOMArHUTHOI'O TOJIA.
KavecTBeHHOE ypaBHeHHe Gananca MrHOBEHHbIX 3HaUeHHIT MOIIHOCTH JI/Isl OTPAaHMYEHHOTO 00BeMa | ero
KOTMYECTBCHHOE BBLIPAKEHHOE Yepe3 BEKTOPHI AMeKTpoMarauTHOro nojis. Teopema [loinTura.
Tewma 2. [1TOTHOCTB SHEPrHH IEKTPOMATHHTHOTO MOJIS.
O6beMHas MIOTHOCTE YHEPIHE HTEKTPHYSCKOr0 H MarHUTHOTO nojei. CyMMapHas i B3aHMHas SHEprus
nosei. Jluddepennnansras Gpopma reopemst [lokinTHHra.
Tema 3. CKOpOCTh pacrpoCcTpaHeHUs! JIEKTPOMArHHTHOM SHEPIHH.
Dueprerrueckas Tpyoka. CKOpPOCTh paCpOCTPaHEH s SHEPTHH [IPH HEPABHOMEPHOM U PABHOMEPHOM
pacrpe/ieleHHH BEKTOPOB 10JIs1 B TIOIEPETHOM CEUeHHH SHEPTeTHIECKOH TPYOKH.
Tema 4. Ypasaenus Makcpesia /Uil MOHOXPOMAaTHYECKOIO T0JIsL.
MeTo/1 KOMITIEKCHBIX aMIUTHTY 1. CHCTeMa ypaBHEHHH MOHOXPOMATHYECKOT0 MOJIs.
Tewma 5. YpapHeHue Oanadca juist CpEIHEH 3a NEPHOI MOLIHOCTH.
Cpeanee 3a nepuos 3nadenne Qyuakuun. Kommrexcusiii Bexrop IoiinTunra. CpexHue 3a neprojl 3Hade-
HHES: TIOTOKA MOIIHOCTH, MOIIHOCTH JDKOYJIEBBIX MOTEPh, MOLIHOCTH CTOPOHHUX HCTOYHHKOB, IKTPH-
YECKOH M MarHMTHOM YHEpruil, “3MEHEHHE MICKTPOMArHHTHO! SHEPIHH.
Tema 6. YpaBuenue Oananca /Ui KOMIUIEKCHOH MOIITHOCTH.
BhiBoJ1 ypaBHeHHUs: Gajanca Ui KOMILIEKCHOM MOIITHOCTH. Y paBHeHHe OaaHca /i1 aKTHBHOH H peak-
THBHO# MOIIHOCTeH. Y paBHeHHe Oananca /11 H30JIMPOBAHHON CHCTEMBL
Tema 7. Teopema eTMHCTBEHHUCTH JUISl BHYTPEHHHX W BHELHHX 3a/1a49 3J1€KTPOTMHAMHKH.

EMHCTBEHHOCTD peIIeHHs BHYTPEHHHUX 3a/1a1 JJICKTPO/INHAMHKH. EmHCTBEHHOCTD PELICHHKS BHEIITHHUX
3aj1a4 3JICKTPOIHHAMHKH.

Pasjien 5. DieKTpoIMHaAMIYECKHE MOTEHIHAIbI TAPMOHHYECKOTO MOJIA.
Tema 1. Ypasuenus I'enpmrossLa.
[Mpsivas 1 oOpaTHas 3a1a4K HIEeKTPOIMHAMHKH. Y paBHenus [ elbMronbla Uit BeKTopoB £ H. OnHo-

poaHBle YpaBHEHUs! | e1bMIrosIblia JUIsl BEKTOPOB 3IEKTPOMATHHTHOIO MOJIA.

Tewma 2. DnekTpo/IMHAMHYECKHE TIOTEHIIHATbI TAPMOHAYECKOTO SJIEKTPOMAIHUTHOTO T10JIA.
BeKTopHBbIi dneKkTpruecKuii norenman. CKaIspHbli YJIeKTPHUCCKUI TOTEHIHAN. Y CIOBHE KATHOpOB-
KH [OTEHIMaI0B. Y paBHeHus [ eIbMrobla /Ui 2JIeKTPOIHHAMHYECKUX TIOTCHITHAIOB.

Tema 3. Pemienue HeoTHOPOAHBIX ypaBHEHHMI [ enbMroba.

PellieHue HeOIHOPOIHBIX YpaBHEeHHH [ enbMrosibIia s CTOPOHHUX HCTOYHHKOB, pacrpeie/leHHbIX

110 00'beMy, IO IOBEPXHOCTH, 110 KOHTYPY.

Tema 4. YpaBHenns MaxcBesia ¢ y4eTOM MarHMTHBIX TOKOB H 3aps/IOB.

MarHHuTHBIE TOKH M 3apsizibl. Y paBHeHnss MakcBe/Uia /Uil MarHUTHBIX CTOPOHHUX HCTOYHHMKOB. [1pHH-
I[MIT IEPECTAHOBOYHOM ABONHCTBEHHOCTH. Pelienne HeOTHOPOIHBIX ypaBHEHHMI [ eTbMroNIbIia [UTst Mar-
HHTHBIX HCTOYHHKOB.

Paznen 6. [T0ckue 371eKTpOMarHiTHBIEC BOJIHBI B OAHOPO/IHOI H30TPOIHOMH cpezie.

Tema 1. TTnockue 37eKTpOMarHWTHBIE BOJIHBI B OJJHOPO/IHOI H30TPOMHOH cpeze Oe3 noTeph.

PelneHue 01HOPOIHOTO ypaBHEH s | ebMIoJiblia OTHOCHTEILHO COCTABIIAFOLIMX 110151 ITIOCKOH BOJIHBI.
XapaKkTepuCTHKH MUIOCKOH BOJIHBI B cpezie 0e3 IoTepb.
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Tema 2. [1nockue 31eKTpOMarHUTHbIE BOJIHEI B OZJHOPO/IHON H30TPOIHOM Cpejie ¢ MPOBOJAUMOCTHIO OT-
JIHYHOHA OT HYJIS.

KomruiekcHas MOCTOsIHHAS pacpOCTPAHEHUS U €€ CBA3b C 3JIEKTPOAHHAMHYECKHMH apaMeTpaMH Cpe- bl
XapaKTepHCTHKH [LI0CKOil BOJHBI B Cpe/Ie ¢ noTepsAMA. Jlucrepcsi.

Tewma 3. PacipocTpaneHue II0CKHX BOJIH B pealIbHBIX TMIEKTPUKAX H [IPOBOIHHKAX.

CpaBHHATEIBHAS OLIEHKA TAPAMETPOB IUIOCKOH BOJIHBL B cpeziax 0e3 noTepk, pealbHBIX TH3/IEKTPHKAX

U [IPOBOIHHKAX.

Tema 4. [Tonsipusans BOJIH.

[L1ockoeTh nojisApu3anui. JInHeHHO NOJSIPA30BAHHbIE BOJTHBI, BOHEI C KPYTOBO# M JJUTHITHYCCKOH
NOJISIPA3ALHEH.

Pazaen 7. BomHOBBIE siBJIEHHMS Ha TPaHUIIE pasjena IBYX Cpell.

Tema 1. ITockue BOJIHBI, PACIPOCTPAHSIONIHECS B [IPOM3BOJIBHOM HAIIPABJICHHH.

Hanpasnsrorue KocuHychl. [1os1e 110CK0# 01HOPO/IHOMH BOJIHBL B CHCTEME KOOPIMHAT € OCSAMH HE COB-
NaJAIOIIMMHA C HAITPABJIEHHEM PACIIPOCTPAHEHUS BOJIHBI.

Tema 2. TTajenne mWIocKoii BOJHbI HA MPAHKILY pa3ziena JByX IUIEKTpHKoB. HopMasibHas nonspusa- 1usl.
[MapaienbHas 1ospA3anus.

CoCTaB/ISOIIAE TIONS TIA/IAIOMIEH, OTPAKEHHON M IPETTOMICHHOH BOJIH. | paHHYHAas 3a71a49a Ha TOBEPX-
HOCTH pasena cpell. 3akousl Chenmyca. Koodduuments: @penens. Pesynbrupytoliee moie B epBoi 1
BTOPOH cperax.

Tema 3. YcI0BHe HOTHOIO IPOXO0KICHAS BOTHBL BO BTOPYIO cpeaty. Yrou bprocrepa.

Cryuait napaniensHoit nosspusaimy. Ciydail HOpMaIbHOH TOJSPH3AHHE.

Tema 4. TTommoe oTpakeHHe OT MPAHHMLIbI pa3/iena IBYX cpell. [IBe THAIeKTPUYECKHE CPe/Ibl.

VeoBus MOJMHOIO BHYTPEHHETO OTPa)KeHHs!. BhIpakeHHs [UIsi COCTAB/ISIOMINX Pe3yJIbTHPYIOIIETO TOJIs

B IepBOIi Cpe/ie  MX aHan3. BolpakeHnst Uisl COCTABIIIONINX Pe3y/IbTHPYFOLIETO TIOJI BO BTOPOH cpe- ¢
M UX aHaJTH3.

Tema 5. TTomHoe oTpaskeHue OT MPaHMIBI Pasfela IBYX cpell. JIMaMeKTpHK — HiealbHbIH IPOBOIHHUK.
AHAIH3 BOTHOBOTO TIPOIECCA HA TPAHHLIE pas/ielia TUICKTPHK — HIeaTbHbIN IPOBOIHUK. XapakTep- Hbie
pe3yJIbTaThl.

Tema 6. [lajieHne mI0CKoii BOJHEI Ha MpanHuIly norioiuatolieii cpesl. [IpubmmkeHHble rpaHHYHbIC
yenosust Llykuna — JleontoBrya.

JleiicTBUTEIBHBII YTON npeoMiIeH s, XapakTepHCTHKH MPeIOMIIEHHOH BOJIHBI B IOTJIOLIAIOMICH Cpe- JIe.
[Tagenue II0CKOH BOJTHBI HA TIOBEPXHOCTH PEAIbHOTO poBoAHUKA. | paHHuHbIe ycaoBus [I{ykuHa —
JleoHTOBMYA U X MPHOJIMIKEHHOCT.

Pasnen 8. IloBepxHOCTHBIH 2 dexT.

Tema 1. SIBiienne noBepXHocTHOrO 3 dekxra.

Pacrpe/ie/ieHHe aMILTHTY/IbI TIOJIsl H TOKA BHYTPH MeTa/lla IPH YaTeHHH OT OrpaHHYHMBAOLIIEH T0Bep-
XHOCTH. AKTUBHO€E COTIPOTHBIICHHE H 3aIHTHBIE CBOHCTBA METALTHIECKHX SKPAHOB ITPH IEPEMEHHOM
NEKTPOMArHUTHOM I10JI€.

Tema 2. [ToTepu 3HEpriuM B NPOBOJAHHKAX.

Brruucienue noToka KOMILUIEKCHOro Bekropa lloifHTHHTa, HanpaB/IeHHOTO BHYTPb MTPOBO/ISILETO TEJA,
Ha OCHOBE IPUOTHIKEHHOTO rpaHk4HOro ycaopus [yxuna — Jleontonya.

Tema 3. DKBUBATICHTHBIH TOBEPXHOCTHBIH TOK.

VipoleHue 37IeKTPoIMHAMIYeCKUX 3a/1a4 3aMEeHOMH peabHOTO pacpe;ie/IeHNs TOKA SKBUBAICHTHBIM
TIOBEPXHOCTHBIM.

Tema 4. [loBepXHOCTHOE CONPOTHBIICHHE.
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CBsI3b TAHT€HIIHAIBLHLIX COCTABIAIOUIUMHA BEKTOPOB E H )75 Ha IMOBEPXHOCTH ITPOBOIHHKA.

KomruiekcHoe 1OBEpXHOCTHOE CONTPOTHBIIEHHE.

Paznien 9. DnemeHTapHbIE U3Ty4aTelIH.

Tema 1. DneMeHTapHBII IEKTPHUCCKUI H3TydaTellb.

Onpeznenenue 1 00IIHE CBOHCTBA YIEMEHTAPHOTO HEKTPHUECKOTO H3IIydaTels.

Tema 2. BekTopHBIii 3/1eKTpHUECKHH MOTEHILHaI H COCTABISIONINE [TOJIS 37IEMEHTAPHOTO JIEKTPH- YECKOTO
M3Ty4daTess.

AjanTanus 00IIEro peleHnsi BeKTOPHOro dIeKTPUYECKOro MOTEHIHATA TS 3IEMEHTapHOTO 27IEK-
TPHYECKOTO H3ITy4aTelis ¥ ero IPOSKIHH B cheprueckoi cucTeme koopauHar. COCTaBIIAIOMIHE MO
3JIeMEHTAPHOTO IEKTPHYECKOrO H3TydJaTelis.

Tewma 3. Bamkasis | JaIbHss 30HBL, HArpaMMa HalpaBJIeHHOCTH 3JIEMEHTAPHOTO 3JIEKTPHYECKOT0
H3TydaTesis.

Onpeenienne GrmzkHel 1 1anbHei 308, CBoiicTBa noseii B GmiwKkHel U 1ambHel 30Hax. Jlnarpamma
HATIPABJIEHHOCTH IEMEHTAPHOTO YIeKTPHYECKOro u3myyaress. MOUHOCTE i COMPOTHBIICHUE U3y~ YCHHUS.
Tema 4. DnemMeHTapHBIHA 1IEIEBOH H3JTydaTellb.

[lonsiTie 0 MarHUTHOM ToKe. COCTaBISIONIME MOJIs 3IEMEHTAPHOr0 MArHUTHOTO M3JIy4aTelis B 1ajlb- HeH
30He. MOIIHOCTH U COMPOTHBIICHHE W3TydeHHs. J{pyrue THIIbI 3JIEMEHTAPHOIO MArHUTHOTO H3JTy- 4aTelIs.
Pa3zzen 10. OcHOBHBIE TEOPEMBI IEKTPOIMHAMHKH.

Tema 1. Jlemma JlopeHnua.

Onpejie/ieHHe COOTHOIIEHHS, YCTAHABIMBAIOLIETO CBS3b MEIK/LY Pa3sHECEHHBIMH B IPOCTPAHCTBE CTO-
POHHMMH HCTOUHMKAMHU M BO30YIKIAEMBIMA UMH TOJIIMH B OrPAaHHYEHHOM H OeCKOHEYHOM 00BeMaXx.
Tema 2. Teopema B3aUMHOCTH ISl ATIEMEHTaPHBIX M3/TydaTesiei.

IIpumenerne aeMMbl JIoperna Uist MoTyYeH s COOTHOIIEHHS], CBA3LIBAIOIIET0 COOCTBEHHbIC U B3aHM-
HBIE MapaMeTPhl PA3HECEHHBIX B [IPOCTPAHCTBE MIEMEHTAPHBIX H3JIydaTesel.

Tewma 3. DKBUBaIEHTHBIC HCTOYHHKH 3JIEKTPOMArHHTHOTO TTOJIS.

duxtuBHbIe HeTouHUKA. [IpuHImn sxBuBaieHTHOCTH. [Tpanun [oiirenca — Kupxroga.

Tema 4. Dremenr [tolirenca.

DNeKTpoIMHAMEYeCKas MOJIeNb HemenTa [ foiirenca. CocTapistorue nosis aneMenTa [tofirenca B JaibHeii
30He. J[narpamma HarpaBlIeHHOCTH 3neMenTa [ rolirenca.

Paznen 11. OcHOBBI TeOpHU TU(PAKIIUH HTEKTPOMATHUTHBIX BOJIH.

Tema 1. Ctporas nocraHoBKa 3a/1a4y TH(PaKLIKH.

Onucanue npouecca andpaign. GopmyHpoBKa 3a1auH TH(PaKIHH.

Tema 2. Pemenue 3a1aun ud)pakiias III0CKOH BOIHBI HA HACATBHO IPOBOJIAIIEM OeckoHeuHOM. Kpy-
rOBOM ILIHJIHH/pE. AHAIM3 PELICHHS.

Tema 3. IlpubnikeHHbIe METO/IBI PEIeHHs 3a1a4 AH(paKiiH.

[puGmmkenue [oiirenca — Kupxroda. I'eomerpuyeckas ontrka. MeTo/1 KpaeBbiX BOJIH. ['eomeTpH- yeckas
TEOpHst M paKmu.

5. OIIEHOYHBIE CPEJCTBA JJISI TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
MPOMEKYTOYHOM ATTECTAIIAH ITO UTOT'AM OCBOEHMUSI AUMCHHATIIVHBI
A YYEBHO-METO/IMYECKOE OBECIEYEHUE CAMOCTOSITEJIbHOI PABOTbI
CTYJAEHTOB

5.1. Tekymuii KOHTPOJIb YCNEBAEMOCTH
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PeiiTuar-konrpo.as 1
Bapunant 1

Jlng kaxoro knacca 37€KTPOMArHMTHBIX SIBIECHHIl CHpaBelIMB 3aKOH IOJIHOIO TOKa B
cnenyiomeii opme: §, Al = [ jdS; rotH = j7?
1) CraunonapHoro;
2) HecraumonapHoro:
3) KpaszucranuoHapHoro.
Kak cBsi3aHO Hanpap/ieHHe epeHoca MOIHOCTH ¢ OPHEHTALHEH BeKTOpoB £ M H B IIOCKOi
OJIHOPO/IHOIT BoJIHE?
1) [leprieHAMKYISIPHO TIOCKOCTH PACIIOJIOKEHHS BEKTOPOB E U H;
2) CoBmajiaet ¢ BeKTOpoM E;
3)CoBmnianaer ¢ BeKTopoM H.
[TosicunTte (usnyeckoe cojepkaHHe 3a/a4d paccesHHs IUIOCKOH BOJIHBI Najarolied Ha
IJIOCKYIO TPaHHIly pas/iesna cpell.
1) ®@u3uyueckuil CMbICI OCHOBAH HA TPAHHYHBIX YCIOBHUAX M YCIIOBHH H3JIyY€HHs, COIJIACHO
KoTOpoMYy BO30yi/j1aemMas [MOBEPXHOCTh MOPOXKIACT JIHLIb YXOAsIIHE OT He€ BOJIHBIL
OTpaKeHHBIE M NPEIOMIICHHBIE,
2) PusnyecKuil CMBICT peIIeHHH OCHOBAaH HA HCIOJIB30BaHUH JieMMbl JIopeHla U TeopeMsl
OKBHBAJICHTHOCTH, COIJIACHO KOTOPBIM BO30y’KJaeMas ITOBEPXHOCTh TMOPOKIAEeT JIHIIb
YXO/SIIHE OT HEE BOJIHBI: OTPa)KEHHbIE H NPEIOMIIEHHBIE;
3) @u3nyecKuil CMBIC PEIIEHHH OCHOBAH Ha MCIOJb30BAHHH ITPUHIIMIIA TIEPECTaAHOBOYHOM
JOBOHCTBEHHOCTH H TEOPEMBI B3aUMHOCTH, COITIACHO KOTOPLIM BO30Yy:KIaemas IOBEPXHOCTh
MOPOKAAET YXOIsLIHE OT He€ BOJIHBI: OTPAXKEHHBIE H NIPEJIOMIIEHHBIE.
Yro noHMMaeTes 104 NI0CKOH 3IEKTPOMarHMTHOH BOTHOH?
IToa nnockoit mopasymeBaeTcsi BOJIHA, paclipOCTPaHsIOINAsACS B/0Jb JIHHEHHOH KOOPIHHATEI
H B mo0oil (UKCHPOBAHHBII MOMEHT BpeMEHH HEW3MEHHas B  IUIOCKOCTH,

nepreHUKYIIpHOH 3T0i KoopauHaTe:

T : a a 2
1) {=1,1I,, EZ—HZ—O,E\=E:{=O,510;
8 d @
2)fi= -l—J , Bz, HA#0; a—-;_o;;—:_O,
3) T = I, E~H,=0; & 2 z0.2 =o.
3x"ds o=

Bapnanr 2
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Hcrokamu (cTokaMm) Kakoro BEKTOpa 3JIEKTPHUYECKOTO TOJISE SIBIISFOTCS KaK CBOGOIHBIE, TAK U
CBA3aHHBIE 3JIEKTPHYECKHE 3apsiibl?

1} E;

2) D;

3) P

Pazauuarorcs nu Basosas CKOPOCTb U CKOPOCTh PACIIPOCTPAHEHHs SHEPIHH UL OJIHOPO/IHOH
M70CKOH BOJIHBI B ¢cpefiaX 0e3 MOTeph U B MOMIOIIAIOIIAX cpejax”?

1) Vploe=0>Vploz0: Vslo=0>V5|o20;

2) Vile=0=Vloz0: Vslo=0=V>laz0;

3) Viplo=0<Vp|ozo: Vslo=0<Vs|o20.

[lpy KakkxX YCIOBHSX B 3ajade paccesHMs IUIOCKOW BOJNHBI Ha TIpaHdIe pasaena
JMAIEKTPUYECKHX CPe/l OTCYTCTBYET OTpaKEHHas BoHa?

1) npu napanienbHOH DOMSIPU3aliny, tge= m;

2) Py HOPMAJIBHOW TOJISIpH3AIiH, tgQ= k2l 2

3) npH KPYroBo# MOJSIPH3AIMH, SING=n2/n.

Yo Takoe 3NEMEHTApHBLIH 3JIeKTPUYECKHil u3jlyudaTedb W KakKOBBI €ro HampaBlICHHbIE
cBoiicTea?

1) AMHEHHBIA NPOBOJHMK C MEPEMEHHBIM 3IEKTPHYECKHM TOKOM, JUIHHA KOTOPOro I<<i;
F(0)=sin0; F(p)=1;

2) NPOBOJHMK ¢ EPEMEHHBIM dIEKTPHYECKHM TOKOM, JUTHHOM 1<<A; F(0)=1; F(@)=sinb;

3) parmeHT PpoHTA PacTpOCTPAHSIOMIEHCA BOIHBI (AS<<2); F(0)=(1/2)(1+cos0).

Bapmuant 3
Kak BbIpasHTh CpeJHHI 3a TEPHOJ MOTOK MOIIHOCTH 4epe3 3aMKHYTYIO NOBEPXHOCTH S,

OrpaHAYMBAIONIYIO 00beM V, BKITIOYAIOMNH CTOPOHHUE HCTOYHHKH?

a)Pz, =R, §.TdS;

6)Py., = §. 1145,
B)Py, = “fsﬁ ds

B yem cocToHT rinaBsnoe pa3jin4dne BOJIH B HETIOTTIOMIAROIINX H IMMOrJIOLIArOIIHUX cpe,uax?
1) 6#0: Vg, Vs, Zef(w);
2) 6=0: V¢, Vs, Zc~f(0);
3) 6#0: Vg, Vs, ZA ().
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[Ipp Kakux yCIOBHSX B 3ajade paccesHHs IUUIOCKOH BOJHEI Ha TpaHHLE pa3sjgeia
JIHOTIEKTPHYECKHX CPEl OTCYTCTBYET IpeIoMIIeHHas BOJIHA?

1) ni>n2, 0>Qp;

2) n1<n2, >Qxp:

3) mi<n2, Q<Qxy.

B uem 3aKI04aeTcs OCHOBHBIE PA3/IMYUs OIS IEMEHTAPHOrO JIIEKTPHYECKOTO H3Tydareis
B OumikHel B qanbHeH 30Hax?

1) yr>>1: Bo, H, ~f(1/r); Ev/Ho=Z, 1= R 11;

2) yr>>1: Eg, He, B, ~f(147); 02, Pralm,

3) yr « 1:Eg, H,~f(1/rn); Eg/H, = Zc;f_lf = Reli.

el

PeliTHHI-KOHTPOIb 2
BapuanTt 1

Bceria 11 BEKTOpa HANPAKEHHOCTH ¥ HHIYKIMH KO/LTHHEapHbl?

1) E||D, §||5 B u30TpOnHbIX cpeax;

2) E||D. B||E B aHM30TPONHLIX Cpeaax;

3) E||D. A||5 B rupoMarHUTHBIX Cpefiax.

MoryT 7H 3eKTpHYeCKHe ¥ MArHHTHBIC COCTABJIIONIME TOJSA IUIOCKOH BONHBI OBITH

cuH(a3HBI TPY PaCIPOCTPaHEHNH B MOrIoMmaromeH cpeje?

1) BHer;

2) Ha;

3) [lpu peficTBATENBHOM 3HAYCHHH 2.

Uro Takoe Hanpasisemble BosiHbI? Kor/a on# SIBIAIOTCS TOBEPXHOCTHBIMHA?

1) Bomna, pacnpocrpaHsiomascs BOJb TPaHHMIbl pa3sjena; HampapifeMas BOJHA C
SKCIIOHEHIMATILHO YOBIBAIOIas B HOPMATBHOM HAMpaBlIeHHH K HAlpaBisIoNIeH
TIOBEPXHOCTH;

2) Bosma, pacrnpocTpaHsiomascs MEepNeHuKYISpHO TPaHUIBI pasjena Ccpel: BOJIHA
HKCIIOHEHIIMAIBHO YOBIBAIOIIAS B HAPABJIEHUH PACIIPOCTPAHEHHA,

3) Bomna, pacnpocrpaHsiomascs BAOMb JIMHEHHOH KOOpAMHATBI, BOJHA C HEH3MEHHLIMH
napamMeTpamMi B IJIOCKOCTH MePHeHIUKY/ISPHON HAIPaBIeHHIO PaclpOCTPAHEHH .

Kak HaiiTh mojie 2JIEMEHTAapHOrO MArHMTHOTO —H3JydaTels, HCIOOJNb3ysS pUHIIMII

MePeCcTAHOBOYHON ABOHCTBEHHOCTH?

B BblpaKeHHAX UIS MO 3JIEMEHTADHOIO 3JIEKTPHYECKOTO H3JIydarens OCYHMIECTBUTH

3aMEHBI:
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DEeH, Ps=I"yu, ©—¢,;

N B =M1 5= u,6 —,

a2

NEeH,Ps =" u, oS¢,

BapnanTt 2
Kakoif xapaktep OyZeT MMETb /JIHANEKTPHYECKAs MPOHHNACMOCTE: cpeasl HEOJHOPO/IHOMH
M30TPOMHON U Cpe/ibl O/IHOPOIHOH aHHU30TPOIHOH?
1) e=f(P) ; e=llell:
2) e=f(P) ; e=const;
3) e=lel| ; e=HP).
KakuMm  COOTHOIIEHHEM  CBS3aHbl  [ONEPEYHbIC  COCTABJIAIOLIHC [UIOCKOM  BOJIHBI,

pacmpocTpaHsomeiics B MOJIOKUTEIPHOM HAaPAB/ICHHE KOOP/IHHATEI £

O H, =1/, [1251];

B Kakix [mpejenax JeKHT 3HaueHHe (HasoBOH CKOPOCTH HATIPAB/ISIEMOH MOBEPXHOCTHOH
BOJIHBI HA TPAHHUIIE Pa3/iena AUIIEKTPHIECKUX cpeil?

1) vor<vg=<voz:

2) VoI>VE>V02;

3) c<vgp<v02.

Kak BBIMHCIMTH MOIMHOCTH H3JIyYCHHS 3JIEMEHTApPHOTO SIEKTPHYECKOro W MAarHuTHOrO

u3ydgarenei”?

2)Psq = [, dS:
- = - i
3)Pe = [T dV.

Bapuant 3
KakuM TIpaHHYHBIM  YCIOBHAM  YIOBICTBOPSIOT — HOPMAlIbHBIC — H TaHreHIIHAIbHbIC
COCTABJISAIONINE SJIEKTPOMArHUTHOIO IMOJI HA rpaHdlle pasjcna cpel ¢ pa3IHYHBIMH
3JIeKTPOIMHAMHYECKUMH NapamMeTpamu?
1) Elr=E2r; le‘:HEt; Din=Dan; Bln:Bln;
2) D1=Dax; Blr:BZr; ElanZn; HlnzHZB;
3) E1r=E2r; Hin=Han; D1n=Dan; B1r=Ban.
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Kak BB nT (pa3soBblil MHOKHTEND TJIOCKOH BOJIHEL, PactupoHSIOLIEHCs B HallpaB/ieHHH 7 ,

COCTABJIAOLLEM C OCSIMH JIE€KAPTOBOM CHCTEMBI KOOPAHHAT YIJIBI @npy ., @7

1) g—;k:' = {_,—;k-’l.z'c:c.-'wx-v;'cos;px—:—:z:osp;_.);
—jks — p—jk(xtgoytrtgestataes).
2) e = pikixtgeo tytg g@z3,
3) e—;k::': e—j.‘-:"_.z'sin.:‘_:—;.'s{n‘.:—_,_.-‘—ssx.':@z_\
Kak crs3aHbl MEKIy co0oii (I)aBOBaFI CKOpPOCTb H CKOPOCTE pPacrpOCTpPaHEHHs HHEPIrHH

HanpasaseMOHW  TOBEPXHOCTHOW  BOJNHBI, CYHIECTBYIOLIEH Ha TpaHuie paszena
JHDIIEKTPHYECKHUX cpen?

D) vevy = v

2) Dop=05,

3) vevs =1

.

=Y

.

Hro noHuMaeTcs oA CONPOTHBICHHEM HM3JIYYCHHA 3JIEMCHTAPHOTO 3JIEKTPHYCCKOro

u3nyqarens? Kaxos ero gusngeckuit cMbica?

-
= }

1)Py,, = I°Re/2:1° = const,R. 1= P, T;

2)Py, = U /2R5; U, =const, Ry, T- P, L;

ds; R T=PE_ T

Ecp

HQ:‘!‘]

Bapnanr 4
Kaxune rpaniunble yCc10B1sl BBINOIHSIOTCS HA HOBEPXHOCTH HAEATBHOTO TTPOBOHHKA?
1) E1=0; Hin=0;
2) E1n=0; Hi=0;
3) 1.6, = 2, |10,
Ornpenennre MONAPH3ANMIO MI0CKOH BOIHBL, PACIPOCTPAHSIOME! BAONE KOOPIHHATE Z W
00pa30BaHHYIO ~HANOKEHMEM [BYX OPTOrOHAILHO TOJSPH3OBAHHEIX BOJIH  OIHOTO

Hanpasnenms: E, =E <~ E , = (I, A+ 1,.B)e ™ =, ecnm assl BONH COBHANAIOT
[:.f-i = Ae’®?, B= Be'¥):

1) nuHeiina;

2) Kpyrosasi;

3) annMnTHYecKas.

Kakue ocoGennoctn HaGmogaroTcss B cliydae HAKIOHHOIO MAiCHHsS IUIOCKONH BOJIHBI M3
JAMDIEKTPHKA HA [JIOCKYIO H/1€AJIBHO IIPOBOISILIY O TIOBEPXHOCTE?

1) mosHOE BHYTpeHHEE OTpaKeHHE [IPH JIHOOOM YIIie NaleHHUS,

2) noHOE BHYTpPeHHee OTPAKEHHE TIPH (>Qyp;
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3) noJiHOE BHYTPEHHEE OTPaKEHHE IIPH QP=(F.

Y10 moHUMAIOT MO IMOBEPXHOCTHBIM COMPOTHBIEHHEM npoao,uﬂmca?

PeliTHHI-KOHTPOJIBL 3
Bapuanr 1
Kakoe COOTHOIIEHME MOKHO paccMaTpuBaTh B KAueCTBE KpUTEpHUS MCIEHHSA Cped Ha
NPOBOJAHHKH H JHIIEKTPHKH?

1) —- =» L — INPOBOJIHHKH! —:— << 1 — MUIJICKTPHKHU,

2) —— << 1 — NPOBOHUKH; e

3) :T << 0 — IPOBOIHHKH; —
“a “a

= 0 — IU3JICKTPHKH.

OnpeseanTh MONSPH3AIIIO TIOCKOH BOJIHBI, PACIIPOCTPAHSIOWICHCS BAOTE KOOPIMHATEI Z.n
00pa3oBaHHYK) HAJTOKEHWEM JIByX OPTOrOHAIBHO TMOJSPH30BAHHBIX  BOJIH  OJHOTO
HarpaBlieHUs: F,, = E,,_ﬂ s E-?m: = (1, A+ : B)e /%%, npu OIMHAKOBBIX aMILIATYAax (A =
C) 1 dpasoom pasimunn 90° A = Ae’®, B = Bell®75,

1) kpyrosast npasasi;

2) Kpyrosas JieBasi;

3) IIHIITHYECKAs,

Kakue ocoOeHHOCTH HMMEET NpeIOMJIEHHAS BOJIHA TIPH NaJIeHHH IUIOCKOH BOJTHBI HA TPAHHILY
moruolaonei cpeasr?

1) Gn=@x;

2) ¢n=00;

3) Pn=0;

3auyeM BBOJMTCH IIOHATHE JKBUBAIEHTHOI'O [MOBEPXHOCTHOI'O toka? Kakum 06pa30M

OMNpeac/asaeTCs ero BeMunHa’?

2) anst yrouHeHus pacuetos; [ _jFdS = ¢, Fdl;

JAS

I
Q
try

3) 711 TIOBBILIEHHS JI0CTOBEPHOCTH; 7°
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Bapnanr 2

1. Kakoii XapakTepHoil 0COGEHHOCTBIO ¢ TOYKH 3pEHHs pACIHpejeeHns 3apsiaoB 00/1agaloT

CpeJibl ¢ IPOBOIUMOCTBIO OTIHYHON OT HYJIs?
1) p*(p.t) = p*(p,0)e ™" e,
2) o*(p,t) = p*(p,0)e' =%,

3) D:’Ep, b= !’ij't(p, O)ei.hi-’cjt_

2. C xakuMH OCOOEHHOCTSIMH CBSI3aHO pacinpoCTpaHCHHE TIJIOCKHX BOJIH

JUAJIeKTpHKax?

¢l

1) tgé«1; f=w uze. (1 +1g28/8); ve =vs=1,/(

Lol
[
+
]

0q

C

[tz

) 1= = aucnepcua BbipaxeHa cnabo;

@ = (=)
\155

TR

Digd »Lif=a= wyu,6/2;ve =vy = 20/1,0:

A= 2w/ fu,o ;- ACNEPCUS BIPAXKEHA CHIbHO;

3)tgd =0;8 = w /U 6: Ve = Va =Vy: A = v,/ f- IUCIEPCHS OTCYTCTBYET

3. B uém cocrout npubIMKEHHOCTh rpaHuYHBIX yeaoBuit [yknua-JleontoBnyua?

DIE, =2:[1.A] 0, >0

2) ‘-f?_ = 2’:: [I,_._H—l] ;g = 2 St

Re jkz -k sin‘ g

3) E;f = Ep T pising, =k, /k,sing.

4. B uém pusuueckas cyTh NPUHIIKAIA YIKBHBAIEHTHOCTH?

B pealibHBIX

3ameHa M3BECTHOIO pacrpe/ieieHHs Molis Ha TIOBepXHOCTH: E_, [, - pacmpeencHuem

IKBHBAJICHTHBIX CTOPOHHHUX HCTOYHHUKORB:

Bapuanr 3

1. MosKeT 11 MOIHOCTE CTOPOHHHX HCTOYHHKOB ObITh OTPHLATEILHON BEIHYHHO?



i

W
g

1) ma, Pe:<0, ecitu E 7

Al
Q

2) Ja, Pc1<0, €CJIH E—-P:T

3) mert, Po>0 — Beeraa.

2. C xkakumH 0cOOEHHOCTSIMH CBf3aHO pAaCHpOCTPaHEHWE [IJIOCKMX BOJIH B  pPealbHBIX
IPOBOJIHHKAX?
P —— e .
D tgd>>1, f =a = Jwu,0/2; vy =v, = |—; A= ——- TUCTIEPCHA BBIpaKEHA
)g ~"'> '\."‘u=.-./‘ é = \:Q“:C "J‘"‘*LI ’H' p p
CHIIBHO;
=t & fio
2) tgd<<lif = w /u =, ) Ve = V3 =1 (1+ = ); A (a/’z)\fi - JIACTIEPCHS
BblpaykeHa ¢y1ado;
3 5 " O v | S VRN e ; .
3) tg6=0;5 =w,fu g\ 1+ 3 ): Ve = Vi =V, A =1,/ f- IUCIEPCUS OTCYTCTBYET:
3. Kak Boirsaut npuOmkeHEble Tpanagnble yenosus Hlykuna-Jleontopuya?
1) IrE‘I? - -L.:Z[In‘f‘fl];
2) Eir = Elr: H‘L;— = H:r; Dir:— = D:n; S'i."; = B:r.»;
N 5 3 = B =m m
3)(Dy, = Dy) =% [LEy| - [1.E] = =T (B, - B = 7™
AR E- AR
4. Yro coboii mpencrasnser dnemeHT [rolrenca? KakuMu HampaBleHHBIMH CBOHCTBAMH OH

obnanaet?

1) anemeHT ppoHTa pacnpocTtpanstoieiics Boaubl: F(0)=(1/2)(1+cosb);

2) TMHENHBIH IPOBOIHMK C IEPEMEHHBIM JIEKTPHYECKHUM TOKOM, JutnHOoH 1<<1; F(0)=sinb;
F(o)=1;

3) paMOuHBbIil TPOBOIHHK C TIEPEMEHHBIM 3JIeKTPHYECKAM TOKOM, JUIHHOM 1<<1; F(0)=1;

F(p)=sin®.

52, HpomemyTquaﬂ aTrecTalud Mo HTOoraM OCBOCHHS JIHCITHIIJIHHBI

Bomnpoce K 3K3ameny.

90 =) BN W o7 Bl

BeKkTopbl 21€KTPHYECKOT O TIOM.
BeKkTopbl MArHUTHOTO T10JISL.
Knaccudukauus cpen.
['paduueckoe n3oOpakeHHe MOJIEH.
lloTeHIManbHbIE H BUXPEBBIE OIS,
YpaBHEHHE HEIIPEPBIBHOCTH.
3aKoH cOXpaHeHHs 3apsi/a.

Tperne ypaBHenue Makcpenna.
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20.
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42.
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45.
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Yerseproe ypaBHeHHe Makcseia.

[lepBoe ypaBHenne Makcsejuia.

Bropoe ypaBuenue Makcseia.

3axon Oma B qupdepeninaIbHol Gopme.

VTOouHEHHE MOHATHS O TIPOBOJHHKAX U IU3JICKTPHKAEX.

[Tonnas cucTemMa ypaBHeHHH MakcBesa.

Kraccu(uKaims 3IeKTPOMarHUTHBIX SIBJICHHIA.

Vpassaenue Makcpeia # CTOPOHHHE TOKH.

['paHHyHbe YCJAOBHS U1 HOPMATBHBIX COCTABIAIOMIMX BEKTOPOB JICKTPUHECKOrO MO
IloBepXHOCTHBIE 3aPs/IbI.

['paHHYHBIE YCIOBHS IS KACATENLHBIX COCTABIIIONMX BEKTOPOB JICKTPUICCKOTO MO,
['paHHYHbIE YCIOBHS Ul HOPMATBHBIX COCTABIISIONIMX BEKTOPOB MArHHTHOI'O MOJI -
[paHHdHble YCIOBHS UL KacaTeldbHbIX COCTABIAIONMX BEKTOPOB MArHHTHOIO - MOA.
[ToBEpXHOCTHBIH TOK .

TlosHasg cucTeMa IPAHMYHBIX YCIOBHil. ['paHHuHble YC/IOBHA HA MOBEPXHOCTH HACAILHOTO
[IPOBOIHHUKA .

. bananc sHepruii 21eKTpOMarHiiTHOrO NOJIA

. [1710THOCTH DHEPTHH AMEKTPOMArHUTHOTO I10JIA

. CKOpOCTb pacrpoCTPaHEeHHs SHEPrHH HIEKTPOMATHUTHOTO MOJIA .

. VYpaBsreHue MaKcBena Jijis MOHOXPOMaTHYECKOTr0 MO .

. VpaBneHne Oananca s CpeiHeH 3a Neprao/l MOIIHOCTH .

. Ypasuenue Gananca 1y KOMIUICKCHOH MOIIHOCTH .

. Teopema eIMHCTBEHHOCTH UIs BHYTPEHHEH 1 BHCIIHEH 3a/1a4 JIEKTPOHHAMHUKH .
. YpasHenue ['enpMrossua .

. DIeKTPOIMHAMHYECKHE MMOTEHIHAIIBI /U KOMILIEKCHBIX aMIITATYI .

. Perienye HEOTHOPOIHOTO ypaBHEHMs ['eIbMrombIa.

. Vpapnenue Makcpela ¢ y4€TOM MarHHTHBIX TOKOB M 3apsi/iOB .

. TInockue BOJHBI B OHOPO/IHOI H30TPOMHOH cpejie 6€3 moTeph .

. TII0CKHE BOTHBI B OHOPOIHOM H30TPOIMHOH cpejie ¢ IPOBOIMMOCTBIO OT/IHYHOH OT HYJIS .
. DIEKTPOMATHUTHBIE BOIHBI B PEATbHBIX IW3JICKTPHKAX .

. IeKTPOMArHUTHBIE BOJIHbI B PealIbHBIX TIPOBOIHHKAX .

[Toaspusarius BOJIH .

. TLnockie BOMHBL, PACIPOCTPAHAIOIIHECs B IPOU3BOIBHOM HAIIPABICHUH .
.Tlanesue TUTOCKOM BONHBI HA TpaHHUIYy pasfena JABYX JHAJICKTPHKOB (HOpMasbHas

MoJIgpH3aLus).

TlazeHde mMIOCKON BOJHBI HA TpaHMIly pasjena JBYX [MIJICKTPHKOB (NapajlieiibHasd

oNsgpHu3aLus) .

VC/10BHE TOTHOTO TIPOXOYK/IEHAS BOJIHBI BO BTOPYIO cpenty. Yrou bprocTepa .

TloHOE OTpakeHHe OT IPAHMIIBI pasjiena JBYX cpeal (1Be AHIICKTPHYCCKHE cpelsl) — Toje B
epBOH cpele .

. TlosiHOE OTpakeHHe OT IPaHHUIBI pa3jiea JAByX cpe/l (ABE AUIICKTPUICCKHE Cpelibl) — 110IIE BO

BTOpOH cpene .

TlonHOE OTpaXkeHKe OT IPAHMIIBI Pa3jiena ABYX cpel (TH3ICKTPHK U H/lealbHbI IPOBO/HHUK) .
[Tazenue MIOCKOH BOJIHBI HA TPAHHILY MOTJIOMAOIICH CPEe/Ib .

[lajgeHue MWIOCKOH BOMHBI HA IPAHKILLY XOPOIIO IPOBOMSILEH CPeIbl .
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47. IlpnGmxennsle rpannunele yernosus Llyknna-JleonTosmua .

48. SBieHue nOBEPXHOCTHOTO PdekTa .

49. TTorepw HEPrHN B MPOBOJIHUKAX .

50. DKBUBANCHTHBIH MOBEPXHOCTHBIH TOK .

51. [loBepXHOCTHOE CONPOTHBICHUE MPOBOTHUKA .

52. DneMeHTapHBIH YIEKTPHYECKHH H3TydaTeb .

53. BeKTOpHBIH 2JIeKTPHUECKHH MOTEHIHAI UL /IEMCHTAPHOI0 3JI€KTPHICCKOro U3/ IydaTeld .

54, CocTaBsIONMME IEKTPOMArHHTHOTO TOJIS 3IEMEHTAPHOTO 3IEKTPHUECKOTO H3JIy4aTess .

55. BmkHSS ¥ JAILHAS 30HBI 37IeMEHTApPHOTO 3JIEKTPHYECKOT0 H3/Ty4aTend .

56. JlnarpaMMa HalpaBJIeHHOCTH IEMEHTAPHOTO EKTPHIECKOTO H3JIy4aTes .

57. MOIHOCTS M3JIY4eHHS DJIEMEHTAPHOTO 3JIEeKTpHYeckoro usjydarens. CONpPOTHBICHHE
W3JTYHEeHHUS .

58. TToHsiTHE O MATHUTHOM TOKE .

59. DnemMeHTapHBIH 11EEBOH H3ITy4aTellb .

60. Jlemma Jlopenua .

61. Teopema B3aUMHOCTH JI/Isl 27IEMEHTAPHBIX U3/TydaTelei.

62. DKBUBAJICHTHbIE HCTOUHHUKH 3/1eKTpOMArHuTHOTO 1101, [Tpumnmun I fofireHca .

63. Dnement [toiirenca .

64. Crporast IOCTAHOBKA 3a/1a4i TH(PPAKIIHH .

65. JIndpakius 0I10CKOH BOJIHBI HA KPYTOBOM LIHIHHIPE .

66. ITpubmmkenne [toiirenca-Kupxroga .

67. 'eoMeTprueckas ONTHKA .

68. MeTo KpaeBbIX BOJIH .

69. 'eomeTpudeckas Teopust JU(PpaKIuy .

5.3. CamocrosiTe/ibHAsi padoTa 00y4aomerocs.

CPC ¢ JIeKIIHOHHBIMH MaTepHaIaMH.
Bonpocsl ctpykrypupoBanbie K CPC.

1. MecTo M HazHayeHHE NpeJAMeTa B CHCTEME Pa/MOTEXHHYECKUX IMCLUHIUIMH, €r0 OCHOBHOE
cosiepkanue. Pojib MakpOCKONHYECKOH TEOPHM SMEKTPOMArHUTHOTO IOJIS B PAJHOTEXHHKE M
paJInO3IEKTPOHHKE.

JNEKTPOMArHUTHOE [OJie M [apaMeTpbl Cpei. BeKkTopsl  31€KTPOMarHuTHOro  MOJ.
Kraccudukarnmus cpen. ['papudeckoe nzodpaxenne nonei. [loTeHmanbapie ¥ BUXPEBBIC MOJIS.
KO®, BA, 2=>3, 4; KO® - kypc obmeil ¢usuka, BA - Bexropnsiii anamus, KJI - koHCHeKT
nexuuit. Jluteparypa: 6.1, [1] ¢. 12-25; KJT ¢. 3-11.

2. OcHOBHbBIC ypaBHeHUs dnekTpomHamMuki. ITepoe ypaBnenne MakcBeia. Bropoe ypaBHeHue
Makcpemna. Tperbe ypasnenne Makcenna. Uerseproe ypasHenne Makcpeuia. YpaBuenue
nenpepbiBHocTH. 3akon Oma B i depenumansioit popme. Y TOUHCHAE NOHATHS O NPOBOHAKAX
1 JUANEKTPHKAX B cBeTe ypaHeHHH Maxkcpemna. Kimaccupukanms 371€KTPOMarHHTHBIX ABJICHHH.
VpasHenue Makcseia 4 CTOPOHHHE TOKH.

2,3=>4,5,6,17, 8, 10.

Jluteparypa: 6.1, [1] ¢. 25-38; KJI ¢ 11-23.

3. Ipannunbie yciioBus. HenpuMenumocts ypapHennit Makcpeuia B i deperiunanbHoi dopme
Ha TpaHUIE pasjena ABYX cpel. ['paHHYHBIE YCIIOBHs /UL BEKTOPOB 3JIEKTPHYECKOTO MO
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['panuunbie ycI0BHS JUIS BEKTOPOB MAarHUTHOrO mois. [loaHas ccTema IPaHUYHBIX YCIIOBHIA.
I'paHn4HBIe yCII0BHS HA TTIOBEPXHOCTH HEATBHOTO IIPOBOIHHKA.

3.4=>7, 8, 10.

Jluteparypa: 6.1, [1] ¢. 40-48: KJI ¢ 23-31.

4. Dueprus 37MeKTPOMAarHMTHOTO 10/, bananc sHepruu 3J1eKTPOMArHUTHOrO 1ojs. I1noTHoCTh
SHEPTHH JNIEKTPOMArHHTHOIO 1ojst. CKOpOCTh PacmpoCTPaHEHHS 3IeKTPOMATHUTHON SHEPIrHH.
VYpasuenue Makcpeiia /Uil MOHOXPOMATHYECKOro IoJisl. YpaBHeHHe OamaHca /Uil cpelHei 3a
nepuoa MomHocTH. KommiaekcHas MomHocTb. Teopema €IMHCTBEHHOCTH I BHYTPEHHHX H
BHEITHUX 3a/1a4 JJeKTPOANHAMHUKH.

2,817, 10.
Jlurepatypa: 6.1, [1] c. 52-69; KJI c. 31-49,
5. Bonnoseie ypaBHenus. Y paBHeHHE [ erbMronbiia. DNeKTpoMHAMHYECKHE TTOTeHIITAl bl

JUI KOMIIJIEKCHBIX aMIUIMTY/1. Pemmenue HeoJHOpOAHBIX ypaBHeHHi [enbMmrosbua. YpaBHeHHe
MakcBenuia ¢ yueToM MarHMTHBIX TOKOB M 3apsi/10B.

2,3.4,5,6=7,10, 12.

Jlurepatypa: 6.1, [1] c. 75-86; KJI ¢.49-62.

6. Ilnockue Boaubl. [l1ocKHe sneKTpOMarHHUTHBIE BOJIHEI B OZHOPOJHOH HM30TPOIHOH Ccpeje.
[11ockue BOMHBI B OJHOPOAHONH M30TponHOH cpene Oe3 morteps. [Tnockue BOMHBI B 0JHOPOIHOM
H30TPOIHOM Cpe/ie ¢ NPOBOAUMOCTBIO, OTIIMYHOM OT HYJIs. [ToJsipu3anus BOJIH.

2,6,7=>8,9,10, 12.

Jluteparypa: 6.1, [1] c. 166-182; KJI ¢.63-90.

7. OtpakkeHWe M INPEIOMIEHHE IUIOCKHX D3JeKTPOMAarHHTHLIX BOJH.BOJHOBBIE ABIEHHS Ha
rpanuie pasjena AByx cpex. llome mimockoif BOMHBI, pacrnpocTpaHsIOMEHCS B MPOH3BOIBHOM
HanpasieHuH. [lazenne miaockoll BONHBI Ha TpaHHIly paszena ABYX IHAJIEKTPHKOB. Y CIOBHS
IIOJIHOTO MPOXO0KIEHUs BOJHBI BO BTOPYIO cpeay. [TonHoe oTpakeHue OT rpaHUIb! pa3jiena ABYX
cpen. Ilanenue niaockoit BOMHBI Ha TpaHMILy Horfiomaouieii cpeasl. [IpudimkeHHble rpaHUYHbIE
yenosus Hlykuna - Jleontouya.

2,86, 7,8=>10,12.

Jlureparypa: 6.1, [1] c. 183-204; KJI c. 90-94.

8. llosepxnocTubiii addexr. Ssnenne nosepxHocTHOro oshdexra. IloTepu sHepruun B
[IPOBOJIHAKE.  JKBHUBAJIEHTHbIH  IIOBEPXHOCTHBIH TOK. [loBepxXHOCTHOE  CONPOTHBICHHE
POBOIHUKA.

6,7,8,9=>10, 12.

Jluteparypa: 6.1, [1] c. 205-212; KJI ¢. 94-98.

9. DnemenTapHble u3yyarenu. M3nydenne >1eKTPOMAarHUTHBIX BOJH. DJI€MEHTapHbIil
3IEKTPUYECKUH H3IydaTelb. AHAIN3 CTPYKTYPbI MOJIS 3/IEMEHTAPHOIO 3JIEKTPHYECKOTO
u3Ty4atens. JlmarpaMma HanpapIeHHOCTH 3IEMEHTAPHOTO EKTPHUECKOTO H3JIyYaTe!ls.
MoIHOCTE H3TyYeH s 371eMEHTAPHOTO IEKTPHYECKOTO H3IIydarteis. DIeMeHTapHbii MarHUTHbIH
H3IlydarTens.

2,3,5,6, 10=>11,12,

Jluteparypa: 6.1, [1] ¢. 136-154; KJT ¢. 98-110.

10. OcHoBHbIE TeOpeMbl IEKTPOAHHAMHKH. TeopeMa eIMHCTBEHHOCTH JUIS BHYTPEHHHX M
BHEIIHUX 3a/1a4 3JeKTpoAWHAMUKHU. [lpuHumn mepecranoBOYHON IBOWCTBEHHOCTH YpaBHEHHI
Makcsemia. Jlemma Jlopenma. TeopemMa B3aUMHOCTH I DJIEMEHTAPHBIX H3JTydaTelieH.
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OKBMBA/JICHTHbIE HCTOYHMKHM JIeKTpoMarHuTHOro mous. [lpunmmn [olirenca - Kupxroda.
Onement [olirenca.

2, 35,6, 10, 11==12.

Jluteparypa: 6.1, [1] c. 63-70, 149, 157-165; KJIc. 111-121.

11. OcHoBbl TeOpHH AUPPaKIMKA HSNEKTPOMArHUTHBIX BonH. CTporas mocTaHOBKa 3ajay
audpaxunu. Jluppakiys Iockoi BolHbI Ha KpyroBoM umimHiape. [Ipudnmxenue Iiofirenca -
Kupxrogda. 'eomerputueckas ontuka. ['eomeTpudeckas TeopHs AMQpaKuH.

Jluteparypa: 6.1, [1] c. 213-238; KJI c. 122-136.

®oux  oueHoyHeIXx wmarepuanoB  (O®OM) s mpoBedeHHs — arTeCTallMM  YPOBHS
c()OPMHPOBAHHOCTH KOMITETEHIIHH O0ydYalolMXcs 10 JUCHUIUIMHE O(QOopMIIsSeTcs OTAeIbHbIM
JIOKYMEHTOM.

6. VYYEBHO-METOJANYECKOE H HTH®OPMAIIMOHHOE OBECIIEYEHHE

JUCHUITJINHBI
6.1. Kunroodecrne4eHHOCTh
HaumeHoBaHNe JAHTEPATYPbI: ABTOP, HA3BAHKE, BUIL l'on KHHUTIOOBECTIEYHEHHOCTD
W3laHKs, H31aTeNBCTBO M3OaHUA

Hanuune B anekTponHoM katanore 9bC

OcHoBHas TuTepaTypa

1. Kypaer A.A., INMonkosa T.J1., Cunnuein A.K. 2013 http://znanium.com/catalog.php?bookinfo=3
DNeKTpoAHHAMHKKA M PACNPOCTPAHEHHE PAJIMOBOJIH: 67972

yuebroe nocobue / A.A. Kypaes, T.J1. Tlonkoea, A.K.
Cunnubid. — M.: HULL Uudpa-M: MH.: Hos. 3nanne, 2013,
—424 ¢. ISBN 978-5-16-006211-2

2. Mypomues J1.1O., 3uipsinos 0. T., @emtonun IT.A. 2014 http://www.lanbook.com/books/element.php?
DneKTpoAHHAMHKA M PACNpOCTPaHEHHE PaHOBOJIH: p/1_cid/68&p/1_id=1107

yuebHoe nocodue / JI.LKO. Mypomues, FO.T. 3bipsaHos, T1.A.
®demonnn. — M.: M3a. 2-oe. M.: «Jlanb», 2014, — 443 c.
ISBN 979-5-8114-1637-0

3. lNaepunos B.M. DnekTpoauHaMHKa U pacnpocTpaHeHHe 2019 http://e.lib.vIsu.ru: 80/handle/123456789/ 82
paauoBoH: nad. npaktukym/ B.M. aspunos, H.H. 83

Kopueesa; Bnaanm. roc. yu-1 um. Al n H.I'.
CroneroBbix. — M31. 2-¢ non. — Baaaumup: U3a-so Bal'V,
2019.-100 c. ISBN 978-5-9984-1106-9.

4. Kpamm M.H. CO0pHHK 3a1a4 110 OCHOBaM 2019 http://e.lanbook.com/reader//book/167874/
aneKTpoAMHaMUuKK: Yueb. nocobue. — CI16.: M3a-Bo
«JTanby, 2019. — 256¢. ISBN 978-58114-1122-1

JlonoHuTeIbHAs IuTepaTypa

1. bokoe JI.A. DieKTpoAHHAMHKA W PACTIPOCTPAHEHHE 2012 http://www.iprbooksshop.ru/13874.html
panHoBOJIH (3eKTPOHHBIH pecype): yueOHoe nocodue /
JI.A. bokos, B.A. 3amoTtpuHckuii, A.E. Manaens. —
DNeKTPOHHbIE TeKCTOBbIE daHHble. — ToMck: ToMcknii
rocyIapCcTBEeHHbIH YHUBEPCHTET CHCTEM YTPaBIeHHA H
panno3nekTpoHuky, 2012, — 301 c. ISSN 2227-8397

2. DnekrpounHaMuka: YaebHoe nocobue / M.@. Bynaras, 2013 http://znanium.com/catalog.php?bookinfo=3
B.®. Jlyoposun, A.C. Curos. - M.: Ansga-M: HHLL 91337
MH®PA-M, 2013. - 304 c. ISBN 978-5-98281-329-9

6.2. Ilepuoanveckue H3gaHus
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OnexTpoauHamuKa, TexHudeckas /1eKTpoAuHAMKKa, Paquodusuka, Paanorexnuka u
3JIEKTPOHHUKA.

6.3. UaTepHer-pecypcesbl

http://znanium.com/catalog.php?bookinfo=367972;

http://www.lanbook.com/books/element.php?p/1_cid/68&p/1_id=1107;
http://e.lib.vIsu.ru:80/handle/123456789/6608;
http://www.iprbooksshop.ru/13874.html;
http://iprbooksshop.ru/13969;
http://znanium.com/catalog.php?bookinfo=391337.

7. MATEPHAJIBHO-TEXHUYECKOE OBECHHEYEHHME JJUCHUITIMHbBI

Jins peanu3auuuyl yueGHOro npouecca 1o AaHHOH JUCIMILUIMHE HMEETCs CIeLHATbHOE IOMELIEHHE
JUL IPOBE/ICHHS 3aHATHH JTEKIIMOHHOIO, IPAKTHYECKOTO M J1ab0paTOpHOIo TUIIOB, IPYIIOBBIX H
HHIMBHYAIBHBIX KOHCYIbTAlMH, TEKYIIEr0 KOHTPOIS W MPOMEXYTOYHOH aTTeCTalllH, [UIs
caMoCTosTeNIbHOM paboThl. JIeKIMOHHbIE H NPaKTHYECKUE 3aHATHS, JTabopaTopHble paboThI
MPOBOJATCS B 1a00paToOpuy «DJIEKTPOAMHAMUKA M PACIPOCTPAHEHHE PAIHOBOIHY, (510 -3).
MareprabHO-TEXHHYECKOE 0DecreueHHe TUCIMILIHHBI BKIFOYAET:

- 1abopaTopHBIE MaKETHl U H3MEPUTENbHOE 000pyI0BaHKe CIICIHAIM3UPOBaHHOMK TabopaTopuu
(510-3) mo gucuummane POSK (2 pusmueckux naboparopueix pabotei): ['4-114 , I'4-37A, '4-80 -1
wrt; B3-38 — 3 wrr.,, BMT/-J1 — 1w

- KOMIIBIOTEPEI CO CIIENHATM3APOBAHHBIM ITPOrpaMMHbIM obecrieyenreM LabVIEW B nmaGoparopun
(510-3) nis BEIIOMHEHHS BUPTYaIBbHBIX 1abopaTOpHBIX pabot no mucuummae POIK (2

BHpPTyaIbHBIE paboThI).

Pa6ouyro mporpammy coctasun ["aspuiioB B.M., nouent xadenps PT u PC %
Penenzenr

«Bnamumupckoe Kb Pagnocesasuy», ['enepanshsiil qapextop bornanos A.E. %{
[Tporpamma paccMoTpeHa U ogoOpeHa Ha 3acenanuu kadeapsl PT u PC

Iporokon Ne /' ot/ CF A¥ rona

3asenyrommuii kadenpoit Hukutun O.P., i

Pabouas nporpamma paccMoTpeHa u 0106

Ha 3ace/laHuH y4eOHO-MeToanyecKoi KoMuccun Hanpasieaus 11.03.01 Paguorexsuka
IIpoTokon Ne / ot 4.L% AL rona d
IIpencenarens xomuccuu Huxurun O.P., 3aBexyromuii kadeapoii
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JIUCT IEPEYTBEPKJAEHUSI
PABOYEM ITPOTPAMMBI JJUCLIUTLINHBI

Pabouas nporpamma ogo6pena va 20 47 / 20477 yuebHblii roxa
Iporoxon 3acenanus kadenpet No /ot JL44 A/ rona
3aBetyrommit Kadeapoii % LF Dhrzeriers

o

PaGouas nporpamma ogo6pena Ha 20,% / 2047 yueGusiii roxa
Iporokon 3acenanus kapenpsi Ne 7 or L4 LK Adfona ,
3aeyromuii kadepoit W 77 W/}?%zf////

Pabouas nporpamma ogo6pena na 20 /20 y4ueOHBII rona

ITpotokon 3acenanns kadeapsr Ne oT rojaa

3apenyromuii kahenpoi




