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1. HEJIX OCBOEHUS TUCOUITJTNHBIL

[empro 0cBOEHUS TUCHUILTHHEI (DU3NKA paTHOBOIH SBISIETCS YCBOSHHE OCHOBHBIX TIOJI0KEHUH
TEOpPHH 3IEKTPOMArHUTHOTO TIOJISI, (POPMHUPOBAHHE HABLIKOB aHAINM3a BOJTHOBBIX IIPOIECCOB,
BKJTIOHAs! JIEMEHTH! TeOPUH TP PaKIVK U UITyUSHHUS.

3ajaun; MOArOTOBKA B 00JaCTH TEOPUH JIEKTPOMArHUTHOIO TOJS st MTpo(hecCHOHAIBHOU
NESTENBHOCTH CIIENUATUCTA: HAyUHO-UCCIIEA0BATEIBLCKON, IIPOSKTHOM.

2. MECTO JUCHUIIJIUHBI B CTPYKTVYPE OIIOII
Jiucuuminaa Ou3nka paguoBOIH OTHOCUTCS K YacTH, GopMUpyeMOoil yHacTHHKaMH 00pa3oBaTelib-

HBbIX OTHOIIICHHH.

3. INIAHUPYEMBIE PE3YJIbTATbBI ObYYEHHA 110 JUCUUILIMHE

[Inanupyemple pe3ynbTaThl

O6y‘{CHHH o JUCLMIIIHHEC,

COOTHECCHHEBIE C IUIaHHPYCMBIMH

pesyabratamu ocBoeHus OITOIT (KoMIeTeHIMAMY U MHIHKATOpaMK JOCTH)KEHHUS] KOMITETEHITHI)

@opmupyemMbie | [LmanupyeMble pe3yIbTaTbhl 00yUEHU N0 JUCLIHUILIHHE, HaumenoBanue
KOMTIETEHIIHH B COOTBETCTBUU C HHIUKATOPOM [JOCTUKECHUS OILIEHOYHOT O
(xoz, KOMITETEHITHH cpencTna
COIEpKaHUE WNuaukaTtop noctixkeHust | Pesynbrarsl 00ydeHHs 0
KOMIICTEHIINH ) KOMITETEHIIHH JTUCIUILIAHE
(xonm, comep:xaHue
HHAMKATOpa)

YK-1. Cnocoben
OCYILIECTBIIATD
MOUCK, KpUTHYEC-
KWl aHaJIM3 U
cuHTE3 Hpopma-
U H, IPUMEHSATh
CUCTEMHBIN 1101~
X0/l U1 pele-
HMS TIOCTaBJICH-
HbIX 3a/1a4.

YK-1.1. 3naet npuHIUIEL
cbopa u 06061menust uadop-
MAIlHAH.

VK-1.2. YmMeer cooTHeCTH
PasHOPOMHbIE ABJIEHUS U CHC-
TEMATU3UPOBATHL UX B paMKax
W30paHHBIX BUIOB MpodeccH-
OHaNBbHON IeATe/bHOCTH.
YK-1.3. Bnageer HaBbIkaMu
HAY4HOTO MOMCKA U MPAKTH-
4eckoi paboTsl ¢ HHGpoOpma-
LHOHHBIMH UCTOYHHKAMH; Me-
TOJAMH NPURATHS pEIIeHUH.

3HaeT OCHOBHBIE ypaBHe-
HUS, IPUHIUILL U Teope-
MBI KJIACCUYECKOM TeOpUun
3NEeKTPOMArHUTHOI'O 1O~
JIs1; CBOMCTBA yIeKTpoMar
HHUTHBIX BOJTH B CBOOOA-
HOM IIPOCTPAHCTBE U 3a-
KOHOMEpPHOCTHU UX pacce-
SHUS Ha I'paHuLe pasjena
Cpeld  Tejax CIOKHON

¢ opMBl, OCHOBHBIE ITOJIO-
AKEHUS TEOPUH U3Tyde-
HHUSL.

YMeeT IpuMeHATh OCHO-
BHEIE YPaBHEHUSI, IPUH-
LMIIBI ¥ TEOPEMBI KIIACCH-
UECKOH TEOPHU BIIEKTPO-
MarHUTHOTO OIS TS
aHaJIM3a BOJIHOBBIX MPO-
IIECCOB B CBOOOJHOM TIpO-
CTPaHCTBE M Ha TpaHHlIe
pazjiena cpel ¢ pa3iny-
HBIMU 31€KTPOAMHAMHU-
YECKUMHU TIapaMeTpamH ,
Ha Telax pa3Iu4yHo# do-
PMBIL, IpH BO30YKIEHUU

TecToBBIE BONPOCHL.
[IpakTuxKoOpHEHTH-
pOBaHHBIE 33JaHNs
K J1abOpaTopHBIM pa-
0oTaM | IpaKTHiec-
KHUM 3aHSTHSIM.




BOJIH B CBOOOJHOM IIpO-
CTPaHCTBE.

Brianeer Mmetogamu ana -
J13d, IpUHIUIIAMHA U TEO-
peMaMH KIIacCU4ecKoit
TEOPHUHU DJIEKTPOMATHHT -
HOTO IIOJIS IIPY paccMo-
TPEHUH BOJTHOBEIX MIPO-
IIECCOB B CBOOOIHOM IIPO-
CTPaHCTBE, HAa TPaHHUIIe
paszena cpen, mpu pac-
CESHUHY DIEKTPOMArHuT-
HBIX BOJIH Ha TeJIax CJIOK-
HOW (hopMbI, BO3OYMKIE
HHH BOJH B CBOOOIHOM
NPOCTPaHCTBE.

IIK-3. Criocoben
peam30BaTh Ipo-
IpaMMBI 3KCIIEPHU-
MEHTaJIbHbBIX HC-
CJIEJIOBaHUH,
BKJII0Yas BEIOOD
TEXHHYECKUX
CPEeICTB U 00pa-
DOTKY pe3yJbTa-
TOB.

IIK-3.1. 3HaeT upHHIAIIL]
paboTEL, YCTpOHCTBO, TEX-~
HUYECKHUE BO3MOXKHOCTH
KOHTPOJIBHO-U3MEPHTE b~
HOTO M THArHOCTHYECKOTO
000opyIoBaHHUS.

TIK-3.2. ¥YMeeT ucnois3o-
BaThb 000PYIOBaHHE IS
JUArHOCTUPOBAHUSA H YCT-
paHeHMsI HEUCTIPABHOCTEH,
BO3HHKIUMX IIPH IKCILIYA -
TalMHU CIIOKHBIX (YHKITHO-
HaJIbHBIX Y3JIOB paauodJie-
KTPOHHOM annaparypsl.
I1K-3.3. BrianeeT HaBbIka-
MH YCTPaHEHHs HEUCTIpaB-
HOCTEH, IPUBOJSIIIUX K BO-
3HHKHOBCHHIO HepaboTo-
CIIOCOOHOTO COCTOSTHUS
CJIO2KHBIX (QYHKIHOHAIIE-
HBIX Y3IIOB PagHO3JIEeKTPO-
HHOM annaparypel.

3HaeT crnocobbl pean3a-
L[UH NIPOrPaMM 3KCIIEPH-
MEHTaIBHbBIX HCCIISNI0Ba-
HHH BOJHOBBIX TIPOLIEC —
COB C HCIOTb30BAHHEM
TEXHHYECKUE CPEJICTBA U
cpencTBa 00paboTKH pe-
3yJIbTaTOB.

YMeeT peann30oBbIBaTh
IIPOTPAMMEI SKCIIEPUMEH-
TaJIbHBIX UCCIIEeI0BAHUM
BOJIHOBBIX IIPOLIECCOB C
HCII0JI30BAHUEM COBpE-
MEHHBIX TEXHUYECKUX
CPEICTB H cpeicTB 0bpa -
OOTKHU pe3yJIbTATOB.
Braneer criocobamu pea-
JIU3aUUH IPOrpamMm 3Kc-
IIEPUMEHTATLHBIX HCCIIE-
JIOBAaHUH BOJTHOBBIX MPO-
LIECCOB, BKJIIOYAsl TEXHH-
YECKHE CPEICTBA H CPEJi-
cTBa 00padOTKH pe3yiib-
TaTOB.

TecToBble BOIpOCHL.
[IpakTukoopueHTH-
POBaHHBLIE 3a/IaHUS
K 1a00paTopHBIM pa-
00TaM H MpaKTHYEC-
KHAM 3aHSATHSIM.




4. OGBEM H CTPYKTYPA TUCLIUIIINHBI

TpynoeMKoCTb HTUCHUIITUHBI COCTABIACT 5 3aYeTHBIX euHHUIL, 180 gacos.
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Temaruvecknii rurax
dopma o0y4eHust — oUHast

KonrakTHas pabora DopMbl
obyuaromumxcs TEKYLIero
C MeJaroruieckum KOHTPOJIS
o paboTHHUKOM = ycreBaeMoCTH,
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Beenenue. 4
1l | DnexTpoMarHuTHOE MOJe U 3 1 1 2 I
1apaMeTphl Cpes
2 | OcHOBHbIE ypaBHEHHS 3 2 1 2 1 4
NIEKTPOAVHAMUKH
3 | I'panuuHbIe ycnoBus 3 1 2 1 “
4 | DHeprus 3MeKTPOMArHUTHOTO - 1 2 1 4
1oJ1st
JNEeKTpoAMHAMUYECK1e
5 | NOTeHUHAIbl FapMOHHYECKOT'O 3 5 1 2 1 ~
noJs
[Tnockue 31€KTpOMarHUTHEIE 3 6 1 2 -+ 1 - Peditunr-
6 | BOJIHBI B OIHOPOAHOM KOHTpOJb |
W30TPONHON cpene 3 7 1 2 4 1 4
3 8 1 2 6 1 4
BosnoBbie sBieHrs Ha 3 ) 1 2 1 4
7 | rpaHHLe pazzena qByX cpen 3 10 1 5 1 5
3 11 ] 2 1 5
8 | [osepxHocTHbIH 3ddekT 3 12 1 2 1 5 PetiTunr-
KOHTPOJIb 2
9 | DnemeHTapHbIE U3TyYaTeIu 3 13 1 2 4 1 5
3 14 1 2 1 5
10 | OcHoBHbIE TEOPEMBI 3 155 1 2 1 5
NIEKTPOAUHAMHKH 3 16 1 ) 1 5
11 | OcHoBBI TeOpuM AUDPAKUIHN 3 17 1 2 1 5
3JIEKTPOMAarHUTHBIX BOJTH 3 18 1 9 1 5 PeifTHHT-
KOHTPOIJIb 3
Bceero 3a 3 cemecTp: 18 36 18 81 Ok3ameH (27)
Hamuue B qucuynnune KI/KP -
Htoro mo auciurinye 18 36 18 81 Ok3ameH (27)




Coaepmalme JIEKUHOHHBIX 3aHSITHH MO JUCHHILIHHE

Pasnen 1. Beenenue. D1eKTpoMarHuTHOE MOJIE U IIapaMeTphI Cpel.

Tema 1. OOrme cBeneHU.

Knaccuueckas Teopusi 31EKTPOMArHUTHOTO MOJIsE. DIEKTPUUECKOE U MATHUTHOE TIOJIE.

Tema 2. BeKTOpHI 371EKTPOMArHUTHOTO ITOJIS.

BexTops! aneKTpudYecKoro nois. BeKTopbl MarHUTHOTO I1OJIS.

Tema 3. Knaccudukaims cpe.

Cpenpl TMHEHHBIE U HENMHEHHBIE, OJHOPOAHBIE U HEOIHOPOIHBIE, M30TPOIHBIE K AHU30TPOITHBIE.
Tema 4. I'paduueckoe uzodpaykenue nonei.

Cunosrble yuauM osst. J{uddepenipanbHoe ypaBHEHUE CHIIOBOH JIMHMH.

Tema 5. [loTeHIMATIEHBIE WU BUXPEBBIE TIOJIS.

Onpenenenue U cBOMCTRA IOTEHIMATBHBIX M BUXPEBBIX MOJIEH.

Paznen 2. OcHOBHBIE ypaBHEHUS! JJIEKTPOIMHAMUKHY.

Tema 1. OO1ue cBeeHus.

OObeMHasd, MOBEPXHOCTHAS M IMHEHHAs [NIOTHOCTH SIeKTPHUEcKoro 3apsiia. Bektopsl 06beMHOM, moBep-
XHOCTHO U JIMHEHHOM IUIOTHOCTH 3JIeKTprrdeckoro Toka. Criia Toka.

Tema 2. YpaBHeHHE HENPEPHIBHOCTH.

Warerpambraas u muddepernuatbaas GopMbl YpaBHEHHS HEPEPHIBHOCTH. Y pABHEHHE HETIPEPHIBHOCTH
IUIsl CTALIMOHAPHOT'O IIpoLecca.

Tema 3. 3akoH coxpaHeHHs 3apsiia.

3aKOH COXPaHEHHUS 3apsiia U €r0 B3aMMOCBA3b C YpaBHEHHEM HEIIPEPHIBHOCTH.

Tema 4. Tpetre ypaBHeHHE Maxkcseina.

OGo6menne 3akona ["aycca Ha cTydaii IepeMeHHBIX IPOLECCOB. VICTOKH (CTOKM) BEKTOPOB D W E.

Tema 5. YetBeprtoe ypaBHeHre Makcsesuia.
3axon ["aycca 14 MarHUTHOTO OIS U €ro U depeHmansHas popma.
Tema 6. [TepBoe ypaBaeHue Makcsennia.
JnddepennmansHast popma 3aKOHA ITOITHOTO TOKA JUIS CTAIIMOHAPHOTO H HECTAITMOHAPHOTO ITPOIECCOB.
[lepBoe nonoxenune Makcgena.
Tema 7. Bropoe ypaBHenne Makcseria.
BripaxeHne 0000IIEHHOTO 3aKOHA YIEKTPOMArHUTHONW MHAYKIMH Yepe3 BEKTOPHI 31eKTPOMArHUTHOIO
nosst. Bropoe nonoxenne Makcseruna.
Tema 8. 3akon OMa B muddepeHnmramsHON GopMe.
[Tepexom oT o6ergHOTO 3aK0Ha OMa K ero ubdeperipatsHol Gopme: 3aBHCUMOCTH 00BEMHOM TLIOT-
HOCTH TOKa IIPOBOIMMOCTH B TOUKE MIPOBOSLIEH Cpe/ibl OT HAPSYKEHHOCTH EKTPHYECKOTO MOI.
Tema 9. YTouHEHHE TOHATHSA O IIPOBOJIHUKAX U IUNIEKTPHUKAX.
W neanbHbIi TPOBOTHKK M IUAICKTPHK. KpuTepuit neneHns cpen Ha NPOBOAHUKY B JU3NEKTpUKH. Oco-
OEHHOCTEH IPOBOASAIMX CPE.
Tewma 10. [TonmHas cucrema ypaBuenuit Makcgea.
CucreMa ypaBHEHHU#H SJIEKTPOAMHAMAKY. MaTepraibHbIe YpaBHEHUSI. BEIBOABI OTHOCUTEIILHO CBOWCTB
3NEKTPOMATHUTHOTO MoJisl. [ IpHHIMIT cyneprno3uny AIs 91eKTpOMarHUTHOTO 1oJis. Y paBHeHusa Makc-
BEJla B UHTETrPaTBHOM hopme.
Tema 11. Kimaccudukarnus 31eKTpoMarHUTHBIX SIBJICHHM.
DNIEKTPOCTATUYECKHUE U MArHUTOCTATHYECKHE SBIIEHUS, CTAMOHAPHOE 3JIEKTPOMArHUTHOE 11071€, KBA3H-



CTallMOHAPHBIE TIPOLIECCEI.

Tema 12. YpaBnerus MakcBeuia # CTOPOHHHE TOKH.

CropoHHHE IIEKTPUYECKHE TOKH, CTOPOHHSIS HAIPSDKEHHOCTD 3MEKTPHYECKOTO MO, CTOPOHHHE HICK-
TPUYECKHUE 3apATIBL

Paznen 3. ['paHu4HBIC YCIIOBHS.

Tema 1. OOmue cBenenus.

HenpumenuMocTs ypasHenuit Makcseiuia B AuddepeHIHaILHOM GopMe Ha rpaHumIe pasena AByX Cpesl.
Tewma 2. I'paarysbIe yC10BUs 711 BEKTOPOB SIEKTPHUYECKOTO MOJIS,

YenoBus A1 HOpMaTbHBIX COCTABISIOLIMX BEKTOPOB E U D. IToBepXHOCTHBIE 3apsitbl. Y CIIOBHS LIS Ka-

CaTCIBHBIX COCTABJIAIOIIUX BEKTOPOB E " 5

Tema 3. ['paHuyHBIC YCITOBHS ISl BEKTOPOB MAIHUTHOTO MOJIA.

YCIIOBHSA U151 HOPMATBHBIX COCTABTISIOUMX BEKTOPOB B U H. YCIOBHS T KACATEBHBIX COCTABIISIOLIIX
BeKTOpOB B 1 H. [IoBepXHOCTHBI TOK.

Tema 4. TlonHast cucTemMa rpaHHYHBIX YCIOBHIA. '
TlonHast cucTema rpaHUYHbIX YCIIOBHHM B CKATSPHO#H U BeKTOpHON Gopme. ['panmdHble yeIoBHs Ha IOBEP-
XHOCTH HJIEAJIHOT'O [TPOBO,THHKA.
Pa3znen 4. DHeprus 3eK TpOMaraiTHOTO OIS,
Tema 1. bananc sHepru# 3MeKTPOMArHUTHOTO TTOJIA.
KauectBennoe ypapHenue 6ananca MTHOBEHHBIX 3HAUEHUH MOIIHOCTH /11 OTPaHMYEHHOTO 06beMa U ero
KOJIMYECTBCHHOS BBIPAKEHHOE Y€PE3 BEKTOPBI AMEKTPOMArHUTHOTO moust. Teopema [oitHTHATA.
Tema 2. I110THOCTE HEPTHHU SIEKTPOMATHUTHOTO HOJIS.
O0beMHas MIIOTHOCTD SHEPIHH MEKTPHUSCKOTO H MATHUTHOTO oiel. CyMMapHas ¥ B3auMHas SHeprus
noneit. Jlndpdepennuansuas popma teopems [oitnTrnra,
Tema 3. CxopocTs pacnpocTpaHeHus ATeKTPOMATHUTHOM SHEPTHH.
OHepretudeckas Tpyoka. CKOPOCTh PaclpoCTPaHeHHMs SHEPIHH TIPH HEPABHOMEPHOM M PABHOMEPHOM
pacIpe/ieNIeHHy BEKTOPOB 11015 B TIONEPEUHOM CEUEHUM JHEPreTHIECKOH TpyOKH.
Tema 4. Ypasnenns MakcBeluia /711 MOHOXPOMATHYECKOTO OIS,
Metoa KoMIIIeKCHBIX aMILTHTY . CHCTeMa ypaBHEHUH MOHOXPOMATHUYECKOTO ITOJIS.
Tema 5. YpaBHenue Oananca Juts cpe/Hei 3a epruo I MOLIHOCTH.
Cpennee 3a nepuon 3aauenue ¢ynximu. Kommiekcusni Bexrop [ointunra. Cpeaue 3a mepuos 3aave-
HHUS: I0TOKa MOIITHOCTH, MOIIHOCTH JKOYJIEBBIX MIOTEPh, MOLTHOCTH CTOPOHHUX MCTOYHHUKORB, JJIKTPH-
9ECKOW W MArHUTHON SHEPIUH, H3MEHEHHUE 3JICKTPOMArHUTHOM 3HEPIHH.
Tema 6. YpaBrueHue Oananca 1151 KOMILIEKCHOR MOIITHOCTH.
BeiBozt ypaBHenus Oaranca [T KOMIDIEKCHON MOIIHOCTH, Y paBHeHue Oananca A1 akTHBHON B peak-
THBHOM MOIIHOCTEH. Y paBHEeHMe OanaHca At H30IUPOBAHHON CHCTEMEL.
Tema 7. Teopema ¢AMHCTBEHHUCTH TS BHYTPEHHUX W BHCIIHUX 3a/1a4 2NIEKTPOAMHAMHUKH.
EIMHCTBEHHOCTH pelle s BHYTPEHHUX 33/a4 3MeKTPOANHAMHUKHY. EIMHCTBEHROCTH pelleHHs BHEITHUX
337184 SNEKTPOJUHAMUKH.
Paznen 5. SnexTpoauHaMHYeCKIe TOTEHIHATB TAPMOHHYECKOTO OIS
Tema 1. Ypasruenus [ enmemropua.

IIpsmast m oOpaTHast 38144l TEKTPOAMHAMAKK. Y paBHeHHUS [ elbMIomnblia 1 BeKTopoB £u H. OnHo-

POIHBIE YpaBHEHHs [ ebMrombLa 171 BEKTOPOB HIEKTPOMArHATHOIO TIOJIS,
Tema 2. DnexTpoBHaMuyYecKHe TTOTEHIIHAIE] TAPMOHWYECKOTO 3IEKTPOMATHHTHOTO OIS,
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BekropHbrii snekTputecknit notenuyuat. CKATSPHBIA 31eKTPHYecKHi OTeHIHA. Y ClIoBHe KaOpoB-
KU MOTEHINAJIOB. Y paBHEHUsI | enbMroipIia Jutst 3eKTpoIMHAMHYECKUX TOTCHIHAIOB.
Tema 3. PemeHne He0JHOPOIHBIX ypaBHeHuii I enbMrombIa.
Penenie neonHOpoaHEIX ypaBHEHHH [ €IbMIoMIbIA ISl CTOPOHHUX HCTOYHHMKOB, PACTIPEAEICHHBIX
110 00BbEMY, [0 IOBEPXHOCTH, MO KOHTYPY.
Tema 4. Vpasnenns Maxcsesuta ¢ y4eTOM MarHUTHBIX TOKOB H 3apsiliOB.
MarnuTHble TOKA ¥ 3apsibl. Y paBHeHNs MaKcBeUTa st MATHUTHBIX CTOPOHHHX HCTOYHHKOB. 11puH-
I IePECTAaHOBOYHOM IBOMCTBEHHOCTH. Pellenne HeoHOPOIHBIX ypaBHEeHMH I ebMronbna A1 Mar-
HUTHBIX HCTOYHUKOB.
Pasznen 6. [1nockue 31eKTpOMarHUTHBIE BOJIHBI B OTHOPOIHOM M30TPOITHOM cpese.

Tema 1. [Tnockue 351eKTpOMArHUTHBIE BOJHBI B OHOPOJIHOM M30TPOITHOM cpejie 6€3 moTepb.

Pemenne ogHOpoIHOTrO ypaBHEHHUS [ €TbMIOIIbIa OTHOCHTENBHO COCTABILTFOIIAX MOJIST IVIOCKOH BOJTHBL
XapakTeprUCTHKH IUIOCKOH BOJHEI B cpeie 0e3 MOTEPk.

Tema 2. [1nockue 251eKTPOMArHUTHBIE BOJIHBI B OHOPOIHOM H30TPOITHOM CPEJIe ¢ IIPOBOMMOCTHIO OT-
JIAYHOM OT HYJIA.

KoMILTeKCHas OCTOSHHAS PACHIPOCTPAHEHHUS U €€ CBSI3b C ANEKTPOIMHAMHYECKHMY [IAPAMETPAMHY Cpe- JIBL.
XapakTepUCTUKHU IJIOCKON BOJIHBI B CpeJie C MOTepsaMu. Jlucriepeus.

Tema 3. PacnpocTpasenue [JIOCKUX BOJIH B PEaSIbHBIX TUICKTPHKAX M IIPOBOIHUKAX.

CpaBHuTEbHAS OLIEHKA TAPAMETPOB IIIOCKOM BOJHBI B cpefiax G€3 IOTephb, PeaTbHBIX THIIEKTPHKAX

1 IIPOBOIHUKAX.

Tema 4. Ilonspuzanus BoJIH.

ITrockocTe mogpu3anuy. JIMHEHO MOIIpH30BaHHbIE BOIHEI, BOIHBI ¢ KPYTOBOM H AJUTMNTHYECKOI
TIOJIIpU3aIuEH.

Paszen 7. BoHOBEIE SIBNIEHUS Ha I'paHUIle pasjena ABYX Cpeil.

Tewma 1. [Lnockue BONHBI, pacIIpOCTPAHSIONTAECS B IPOU3BOJIBHOM HATIPABJICHHH.

Hanpasistonme kocunycsl. [Tose miockoi 0THOPOIHON BOIHBL B CHCTEME KOOPIMHAT € OCSIMH HE COB-
NIAJAIOIIMMH C HallpaBJIEHUEM PacIpOCTPAaHEHUS BOJIHEL

Tema 2. [lanenue miockoii BOTHEI Ha FPAHKLLY pasjena ABYX AUAIEKTpEKOB. HopMansHas nonspysa- [musl.
[TapannensHast monspu3anus,

CocTasisoLIye noJis NaJalomied, OTPaKEHHON 1 PEIIOMIEHHOM BoH. I paHrdHas 3a1a4a Ha IIOBEpX-
HOCTH pazziena cpell. 3akousl CHevmyca. Koaddunuents! Operernst. Pesyabrupyroiee none B mepBoi 1
BTOpO# cpenax.

Tema 3. Ycnore noaHOro npoxoyAeHNS BOIHEL BO BTOPYIO cpely. Yron BprocTepa.

Cnyyaii mapajuierbHO#H nossprsaniy. Ciydail HOpMATEHON HOJAPU3ALUH.

Tewma 4. TlonmHoe OTpaKeHMe OT FPAaHUIIBI pa3ena JIBYX cpejl. JIBe IuaIeKTPUYECKUe CPEIbL.

Y CIoBHSA II0JTHOTO BHYTPEHHETO OTPaKeHHS. BIpaskeHHs U COCTABISIONIMX Pe3yIbTUPYIOMIETO OJIs
B IIEPBOIA CPeie U UX aHATH3. BhIpaseHus I COCTABNSIONMX Pe3yIbTHPYIOMIETO ITOJIsST BO BTOPOI Cpe- Jie
1 WX QHAJIU3.

Tema 5. ITonnoe oTpaxkenue OT FpaHUIBI pa3jiena ABYX cpefl. JIUINEeKTPHK — HealbHBIHA IPOBOIHHUK.
ARany3 BOTHOBOTO IIpoLiecca Ha TPaHUIIE pasziesia UINEKTPUK — UIeaTbHBIA TPOBOJHHAK. XapaKTep- Hble
Ppe3yJIbTaThL.

Tema 6. [Tanenue nI0cKo# BOIHBI Ha IPAHHILY HOMVIOMIAOIIEH Cpeibl. [IpuOIMKeHHbIE TPAHNYHBIE
ycnosus [lyxkuna — JleontoBuya.



JIeHCTBUTENBHBIA YroT IpenoMIeHHs. XapaKTepPUCTHAKY [IPETIOMIIEHHOM BOIHEI B IIONIOIAIONTEH cpe- Te.
[Tamenue mIOCKOH BOJIHEI Ha MOBEPXHOCT PEATLHOTO MPOBOMHUKA. [ paHumble yenosus LLlykuna —
JleoHTOBHYA U UX IPUOTIHIKEHHOCT.

Paznen 8. IToBepxHOCTHBIH 3 eKT.

Tewma 1. SIBnenue noBepXHOCTHOTO A deKTa.

Pacnpeaenenne aMIumaTy A6l OJI1 ¥ TOKA BHYTPH MeTalla [IPU YAAJICHAH 0T OTPaHUYMBAIOIIEH ITOBEp-
XHOCTH. AKTHBHOE CONPOTHUBIICHUE H 3aIlIUTHBIE CBOHCTBA METAJUTMYESCKUX SKPAHOB IIPU NIEPEMEHHOM
HIEKTPOMAarHUTHOM IIOJIE.

Tema 2. IToTepu 3HEpIUU B NPOBOHUKAX.

Berumciienue 1otoka KOMILIEKCHOTO BeKTopa [IoffHTHHTa, HAalpaBIeHHOTO BHYTPh IIPOBOIAIIETO TENa,
Ha OCHOBE NPUOMKEHHOT0 rpaHngHoro yenosus [lykuna — JleonToBMYA.

Tema 3. DKBUBaIEHTHBINM TOBEPXHOCTHBIA TOK.

VipolieHue 31eKTpoIMHAMHYECKUX 3a/iay 3aMEeHON PealbHOTO PACTIPEISTICHUS TOKA SKBUBATEHTHBIM
TIOBEPXHOCTHBIM.

Tema 4. [loBepXHOCTHOE CONPOTHBICHHE.

CBsI3b TAHTEHITHAIBHBIX COCTABIIIONIAMY BEKTOPOB £ U [* Ha IIOBEPXHOCTH MPOBOTHUKA.

KommekcHoe OBEPXHOCTHOE COIPOTHRIICHHE.

Paznen 9. DneMeHTapHBIE H3TyYaTeIIH.

Tema 1. DnemMeHTapHBIA 3JICKTPAYECKHI H3ITy4YaTe)Ib.

Ompenenenue 1 oOnye cBONCTRA AMEMEHTAPHOTO ANEKTPHYECKOrO U3ITYUaTEeIIsL.

Tema 2. BeKTOpHBIH 2/1EKTPHIECKHH OTEHIIHAT M COCTABJISIOIIHE ITOIS STIEMEHTAPHOTO 3IEKTPU- YECKOTO
U3ITy4artens.

Ajantanys oOLIEro pemeHusl BEKTOPHOIO SIEKTPUUECKOro OTEHIHANIA TS SIEeMEHTapHOTO HJIeK-
TPHHECKOTO U3JIydaTells M €ro NpoeKunu B chepruieckoii cucreMe koopauHat. CocTaBILIONIME MO
3JIEMEHTAPHOTO NIEKTPUUECKOTO U3ITyUaTes.

Tema 3. bamxHss B JaIbHSS 30HEL, IMarpaMMa HallpaBlIeHHOCTH JIEMEHTAPHOTO AIEKTPHYECKOTO
U3ITyyaTers.

Onpenenenne Oamxned v nambHelH 30H. ColicTBa noneli B OmmkHeH U JaibHel 30Hax. Juarpamma
HAIIPABICHHOCTH 3JIEMEHTAPHOTO MIEKTPUIECKOro U3Tydaressi. MOUHOCTh U CONPOTURIICHUE U3ITy- YCHHUS.
Tema 4. DneMeHTapHBIH MIETICBOM H3TYJIATEb.

[Tonstre 0o MarHuTHOM TOKE. COCTABILIFOLIME TIOJISI HIIEMEHTAPHOr0 MArHUTHOTO M3JTyYaTeNs B Aalb- HeH
30He. MOMHBOCTE U CONPOTUBIIEHUE U3TyUeHH L. JpyrHie TUIIBI 3IeMEHTApHOTO MArHUTHOTO M3JTY- YaTeJIs.
Paznen 10. OcnoBHBIE TEOPEMBI AIEKTPOTAHAMMUKH.

Tema 1. Jlemma Jlopenra.

OmpejieneHye COOTHOIIEHHS, YCTAHABIMBAIOLIETO CBA3b MEIKTY Pa3HECEHHBIMH B IIPOCTPAHCTBE CTO-
POHHMMH UCTOYHUKAMH ¥ BO30YX1aeMbIMH UMH ITOJISIMH B OTPAHUYEHHOM M OECKOHEYHOM 0OBeMax.
Tema 2. Teopema B3aUMHOCTH JJIs1 37IeMEHTAPHBIX M3ITy4aTeNei.

[Tpumenenue nemmbl JlopeHua 11 NOTy4eHUs COOTHOILEHHS, CBSI3bIBAIOIIET0 COOCTBEHHBIE U B3aKUM-
HbIE IapaMeTPbl PA3HECEHHBIX B IPOCTPAHCTBE HIEMEHTAPHBIX U3Ty4aTese.

Tema 3. DKBUBaIIEHTHBIE UCTOYHUKH HTEKTPOMArHUTHOTO TTOJIS.

@ukTrBHbIe HCTOUHUKH. [IpuHImI sxBUBaTeHTHOCTH. [Ipuaiun I tolirenca — Kupxroda.

Tema 4. Dnement [oltrenca.

DNeKTpoMHaMHU4YecKas MOJIeNk dneMeHTa [ tolirenca. CoctaBistolye o dieMenTa [ foliresca B JabHen
3oHe. JlnarpaMma HarpaBIeHHOCTH d1eMeHTa [ roirenca.

Paznen 11. OcHOBEI Teopun TUGPAKIUK HNEKTPOMATHUTHBIX BOJTH.



Tema 1. Crporasi mocTaHoBKa 3a7a4d Tu(paKInH.

Ommcanwne nporecca audpakipu. GopMyHpoBKa 3a1auu AU paKIIUH.

Tema 2. Pemenue 3amaun tud)pakiiiy IUIOCKOH BOJMHBI Ha MIIeaTbHO MPOBOsAIeM OeckoHeuHoM. Kpy-
TOBOM IIIJIMHIpPE. AHAIN3 PELIEHUS.

Tema 3. TIpubmxeHABIe METOB! PELICHHSA 3a1a4 JH(PPaKIHH.

ITputmmxenue [ rolirenca — Kupxroda. ['eomerpudeckas ontuka. Meroa kpaeBbIX BOJH. [ eoMeTpy- deckas
Teopust AU paKkuuy.

Copep:xanue J1a00pATOPHBIX 3AHATHIH 110 JUCITUILIHHE.

Pasznen 6. [Tnockue areKTpoMarHuTHEIE BOJIHBI B OTHOPOTHON H30TPOITHOM Cpejie.

Tema 1. Tlnockue 2)1eKTPOMarHHTHEIE BOJIHBI B OJHOPOTHON H30TPOIHON cpee 6e3 noTeps.
XapaKTepuCTHKH [UIOCKOH BOJHBI B cpezie O3 MOTepb.

Tema 2. Tlnockue 3IEKTPOMArHUTHBIE BOJTHBL B OAHOPOIHOW H30TPOITHOH cpelie ¢ IPOBOIUMOCThEO OT-
JTUYHOU OT HYJIA.

XapaKTepUCTHKH TLTOCKOH BOJIHBI B CPEJIE € IOTEPAMHU.

Tema 3. PactipocTpaneHNE TUIOCKUX BOJIH B PEATBHBIX [UAIEKTPUKAX U IIPOBOJIHUKAX.

HccnenoBanue IIOCKOH 3JICKTPOMAarHUTHON BOJIHBI U €€ XapaKTEPUCTHK B 3aBUCUMOCTH OT
MapaMETPOB CPE/Ibl ¥ YaCTOTHI.

Tema 4. [lomsipr3anms BOJIH.

M3ydyeHne monsipuzanuy 3I€KTPOMArHUTHON BOJIHBI M UCCIIEI0BAHUE PA3IHYHEIX BHIOB
HOJISIPA3ALHKH.

Paznen 7. BoTHOBBIE SIBJICHHMSI Ha I'PaHULIE pa3/jena AByX cpell.

Tewma 2. ITaneHne mIoCKoH BOJIHEI HA MPaHUITY pasfena AByX AMEKTpuKoB. HopManshas mossipyusa- Hus.
[NapannensHas NOJIPU3ALAA.

M3MepeHne aMIUTATYAbI COCTABILTIOIMX OIS TAAIOIIEeH, OTPaKEHHON U IPETOMIICHHOM BOJIH.
Beraucnenue koapdunmienToB Openens. AHanu3 pe3yabTUPYIOILETO [I0JI B [IEPBOM B BTOPOH Cpenax.
Tema 3. YcroBre MOTHOTO IPOXOKICHHS BOJTHBI BO BTOPYIO cpeny. Yrou bprocrepa.

HccnenoBanue SBIeHUHM, BOSHUKAIOMMX TP NAJCHUH JIEKTPOMArHUTHON BOJIHBI Ha INIOCKYIO I'PAHUITY
paszena IByX JUAIEKTPUYECKUX CpeN IPH ¢ = @y .

Tema 4. ITomHoe oTpakeHHe OT IPAHUIIB pasziesa AByX cpell. JIBe JUMEKTPHUECKUE CPEIBL.
HccnenoBanue siBIeHUM, BOZHHKAIOMUX IIPH MAICHUH IEKTPOMArHUTHOHN BOJHEBI Ha TUIOCKYIO IPaHHUILY
pasjiena ABYX JIUDJIEKTPHIECKUX CPEII TIPH ¢ > @, U 1IPH 14< 725

Pazpmen 9. DneMeHTapHbIE U3TydaTeH.

Tema 3. brmykusis U TaTbHsIS 30HbBL, AUArpaMMa HalpapieHHOCTH 3JIEMEHTAPHOTO MJIEKTPHYECKOTO
W3Ty4aTes.

HccnienoBanue cBOMCTBA OIS B OJIMXKHEH U ganbHel 30Hax. [3Mepenre quarpaMma HampaBIeHHOCTH
3IEMEHTAPHOTO ATEKTPHUECKOTO M3TydaTelst. MOIITHOCTE M COIPOTHBIIEHHE H3TyICHHSI.

Tema 4. DneMeHTapHBIN MIEICBON U3ITydaTellb.

Onpeienenne COCTABIISIOITNX MO HIEMEHTAPHOIO MArHUTHOTO U3ITydaTeNs B JAIbHEH 30HE.
M3Mepenue auarpaMMbl HAPaBICHHOCTH 3JeMEHTapHOT0 MarHUTHOTO U3/1y4aress. MouHoCcTh 1
CONPOTHBIICHUE U3JTyUEHHUSL.

Copepikanae HPAKTHYECKHX 3aHATHIA 110 THCHHILIHE
Pasznen 1. Beeaenue. DIEKTPOMArHUTHOE T10JI€ M IIapaMeTphl Cpel.
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Tema 2. BEKTOPBI 3IEKTPOMArHUTHOTO TIOTIS.

BeKTOpBI 21eKTpUYecKOro 10, BEKTOpbl MATHUTHOTO ITOJISL.

Tewma 3. Knnaccuduxanus cpez.

Cpe bl TUHEHHBIE ¥ HeJTMHEWHbIE, OTHOPOIHBIC ¥ HEOTHOPOJHLIEC, H30TPOITHBIE ¥ aHH30TPOITHBIE.
Tewma 4. ['padryeckoe H300paKeHUE TIOTICH.

Cunosrie muans nosist. J{uddepennuanbHoe ypaBHEHHE CUIOBOHM JIMHHH.

Tema 5. [ToTeHIMATTBHBIE ¥ BUXPEBBIE TIOJH.

OnpenerneHne ¥ CBOMCTBA IOTCHIIMAIBHBIX M BUXPEBBIX IOJICH.

Pazzgen 2. OcHOBHBIE YPaBHEHHUS DJICKTPOIUHAMHUKH.

Tema 2. YpaBHEHHE HENIPEPBIBHOCTH.

Wnrerpanbias u qubdepeHniarbtas GOpMBl ypaBHEHUS HEIPEPHIBHOCTH, Y PABHEHHUE HEIPEPHIBHOCTH
JUTSL CTAIIMOHAPHOTO TIPOLIECCa.
Tewma 3. 3aKoH coXpaHEHUs 3apsia.
3aK0H COXpaHEHHs 3apsija ¥ er0 B3aMMOCBSI3b ¢ YPABHEHUEM HENPEPLIBHOCTH.

Tema 4. Tpetbe ypaBHeHRE Makcsea.

O6061ienne 3aKoHa ['aycca Ha ciTyuaii mepeMeHHBIX IPOIECCOB. VICTOKH (CTOKH) BEKTOPOB D H E.

Tema 5. UetBepToe ypaBHeHue Makcseiuia.
3akon I"aycca Uit MATHUTHOTO 1ouis ¥ ero maddepentmansuas opma.
Tema 6. Ileproe ypaBuenue Maxcsenia.
Juddepennnanbyas popma 3aKOHA [TOIHOTO TOKA IS CTALMOHAPHOI'O M HECTAOHAPHOTO MPOIIECCOB.
ITepBoe nmonoxerre Makceuia.
Tema 7. Bropoe ypaBHeHue Makcaela.
BripakeHye 00001IIEHHOTO 3aKOHA HTEKTPOMAarHATHOW HHIYKIMH Y€PE3 BEKTOPBI 3JIEKTPOMArHUTHOTO
noist. Bropoe monoxenue Makcseria.
Tema 8. 3axkon Oma B muddepeHmansHol Gopme.
Iepexon ot 06bMHOIO 3aKoHa OMa K ero uddepeHImanbHoi GpopMe: 3aBUCUMOCTH 00BEMHOH I1IOT-
HOCTH TOKA ITPOBOJIMMOCTH B TOYKE ITPOBOAAIICH CPEIbI OT HAIIPSHYKEHHOCTH 3JIEKTPHUSCKOTO TOJIA.
Tema 9. YTouHeHMre NOHATHUS O IIPOBOIHUKAX U TUNIEKTPUKAX.
U neanbHbli IPOBOIHYK U AU3JIEKTPUK. KpuTepHil AeneHns cpe/l Ha IPOBOIHUKY B UIIeKTpuKu. Oco-
OEHHOCTH IPOBO/ISAIIUX CPENL.
Tema 10. TTonnas cucrema ypapHeHuit Makcpenna.
CucTeMa ypaBHEHHH >IeKTpO/IMHAMHUKA. MaTepuanpHble ypaBHeHHA. BEIBOIBI OTHOCHTENEHO CBOKCTB
3JEKTPOMArHUTHOTO 11011, [IpHHIMI CYIepIIO3UIIH JUTS STeKTPOMArHUTHOrO 1I0JIs. Y paBHeHns Makc-
BeJla B HHTETPAIbHOM hopme.
Tema 12. YpaBHeHus Makceruia U CTOpOHHHUE TOKH.
CTOpOHHHE 3IIEKTPUUECKHE TOKHU, CTOPOHHSA HAIPAXKEHHOCTD 3JIEKTPHYECKOTO TTOJISL, CTOPOHHHE 31eK-
TPHUYUECKHUE 3apsiIbl.
Pazmen 3. [ paHu4HbIE YCIIOBHSL.
Tema 2. I'panugHbIe YCIOBUS JUI BEKTOPOB 3JIEKTPHYECKOTO OIS,

V¢I10BHS 711 HOPMANBHBIX COCTABISIOIIMX BEKTOPOB E 1 D. [loBepXHOCTHEIE 3apsjibl. Y CIIOBHS IS Ka-
CaTeNbHBIX COCTABIIIONINX BEKTOPOB E ¥ D.

Tema 3. 'panvunbIie YCIIOBHS T BEKTOPOB MArHUTHOTO TIOJIS.

Ycnosus JUTd HOPMAIBbHBIX COCTABIIAIOUIAX BEKTOPOB B u H. YcioBus I KacaTe/IbHBIX COCTABIISTIOIIMX
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BEKTOpPOB 5 ¥ H. IToBepXHOCTHBII TOK.

Tema 4. ToHas cucTeMa rpaHHYHBIX YCJIOBHH,
[lonHast cucteMa rpaHMYHBIX YCIOBHH B CKATPHOM H BEKTOPHOM dopme. I'paHmHHbIe yCIOBHS Ha IOBEp-
XHOCTH UJICAIEHOTO IPOBO/IHUKA.
Paznen 4. DHeprus >neKTPOMArHUTHOTO MOJIS.
Tema 1. bananc s3Hepruy 37eKTPOMArHATHOTO MOJIS.
KavectBenHOe ypasHenue Gasanca MTHOBEHHBIX 3HAYESHUH MOIIHOCTH ISt OTPAHHYEHHOr0 06beMa H €ro
KOJTMYECTBEHHOE BBIPAKEHHOE Yepe3 BEKTOPBI MEKTpoMarHuTHOro nounsi. Teopema IoituTHHra.
Tema 2. [I1OTHOCTH 3HEPTHU IEKTPOMATHATHOTO OIS,
O6bemHast IOTHOCTL 3HEPTHH IEKTPHIECKOT0 H MATHUTHOrO Ttoeit. CyMMapHas B B3auMHast JHEPIus
nionied. Jludepennuanbras Gpopma reopemsl IToMHTHATA.
Tema 3. CkopocTh pacnipocTpaHeHHs YIEKTPOMArHATHOM SHEPIUH.
Duepretuyeckas Tpyoka. CKOPOCTh pacpoCTpaHeH s JHEPTHH TIPH HEPABHOMEPHOM M PABHOMEPHOM
pacnpeeneHu| BEKTOPOB 10JIs B IIONEPEUHOM CEUEHUH SHEPTeTHUIECKOM TPYOKH.
Tema 4. Ypaprenus Makcpeuia 1/1ss MOHOXPOMATHYECKOTO TTOJIA.
Merox xommaekcHbIX aMILTHTYL. CHeTeMa ypaBHEHMH MOHOXPOMATHUECKOTO TIOJIA.
Tema 5. Ypasuenue Gananca aist cpeiHel 3a epPUOI MOMIHOCTH.
Cpemnee 3a nepuon sHaucare ynximu. KommtexkcHsni Bexrop INointunra. Cperue 3a nepuos 3Haue-
HUS: I0TOKA MOIIHOCTH, MOLTHOCTH [DKOYJIEBBIX NIOTEPh, MOIIHOCTH CTOPOHHHX UCTOYHHUKOB, JIKTPHU-
YCCKOM U MarHUTHOM SHEPTUH, H3MEHEHHE JTEKTPOMArHUTHON DHEPIHH.
Tema 6. YpaBHeHue Oananca /i KOMIUIEKCHON MOIIHOCTH.
BeBoa ypaBuenns OanaHca 1yl KOMIIEKCHOM MOITHOCTH. Y paBHeHKe Gaianca /i aKTUBHOM U peak-
THBHOH MolIHOCTeR. Y paBHeHUe Oaranca It U30JIMPOBAHHON CHCTEMEL.
Tema 7. Teopema eIMHCTBEHHUCTH I BHYTPEHHUX U BHENIHHX 3a/1a4 2JIEKTPOAMHAMHUKH.
EIMHCTBEHHOCTE pelenysi BHYTPEHHUX 3aJ[au 3eKTPOIMHAMUKH. EIMHCTBEHHOCTE pelleHus BHEIHAX
3a/1a4 3JIeKTPOANHAMHUKH,
Paznen 5. OnekTpoauHaMUYecKie MOTEHITHAIBI TAPMOHIYECKOTO O,
Tema 1. YpaBuenus ['ensmrosmsblia.

TpsiMast u 0OpaTHasi 3a1a4y SIEKTPOIMHAMAKY. Y paBHeHns [ eTbMrombIia [Tt BeKTopoB Eu H. OTHo-

pOIHbIe ypaBHEHHA | eIpMronbLa T BEKTOPOB 3JeKTPOMATHUTHOI'O IOJIS.

Tema 2. DnekTpoaHaAMIYECKHe TIOTEHIHATTH TAPMOHMYECKOTO 3IEKTPOMArHUTHOIO HOJIA.
Bexropupli snekTprueckuit noreHnuat. CKasIpHbI SMeKTPIYCCKIi MOTERIUA. Y CIOBHE KaTHOPOB-
KH IOTEHLIHAIOB. Y paBHEHUs1 | eIbMTroIbIia IS JIeKTPOIMHAMMYECKUX ITOTEHIIHAJIOB.

Tema 3. Pemenue Reo1HOPOIHBIX ypaBHEHHI [ 'epMrobiia.

Pemenne HeomHOPOMHEIX ypaBHEHHH [ ebMIobpIa ISl CTOPOHHUX HCTOYHHMKOB, PACIIPeIeIEHHBIX

110 00BEMY, 11O [TOBEPXHOCTH, TTO KOHTYY.

Tema 4. Ypasrenus MakcBeiUia ¢ y4eTOM MArHUTHBIX TOKOB M 3apsJIOB.

MarnuTHbIe TOKH 1 3apaabl. Y paBHeHUs MaKkcBellTa /it MATHUTHBIX CTOPOHHUX HCTOYHMKOB. [TpuH-
LI TEPECTAHOBOYHOM NBOMCTBEHHOCTH. PellieHre Heo THOPOJHBIX YpaBHEH I [ eIbMIobIla T Mar-
HUTHBIX HCTOYHHKOB.

Pasznen 6. [Inockue sneKTpoMarHuTHREIE BOJTHEI B OTHOPOJHOM H30TPOIIHON CPEJIE.

Tema 1. IIn0cKHe 3/1€KTPOMArHUTHBIE BOJIHBI B OHOPOIHON H30TPOIHOM cpene O3 IoTephb.

Pemmenye oHOpOHOTO ypaBHEHNUA [ €IbMIOIbIa OTHOCUTENBEHO COCTABISIOUIMX OIS IIOCKOM BOJIHBL
XapaKTepUCTUKH TUTOCKOM BOJIHBI B cpefie 63 MOTeph.
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Tewma 2. TIiockue a1€KTPOMarHUTHBIE BOJIHBI B O/IHOPOAHONM M30TPOMHOM cpefie ¢ MPOBOIUMOCTHIO OT-
JUYHON OT HYJISL.

KomriekcHast NOCTOSIHHAS PACIPOCTPAHEHHUS! U €€ CBSI3b C 3JIEKTPOIUHAMUYECKIMY [TapaMeTPaMu Cpe- [IbL.
XapaKTepUCTUKH TUIOCKOM BOJIHEI B CpeJiEe ¢ OTEPSIMU. Jliucnepens.

Tema 3. PacnpocTpanenye INIOCKUX BOJIH B PEAIbHBIX JUIICKTPHKAX U IPOBOAHUKAX.

CpaBHHTeIbHAS OIIEHKA I1apaMeTPOB ILTOCKOI BOJIHEI B cpefax 0e3 I0Teph, PealbHBIX JUANEKTPUKAX

¥ [IPOBO/THUKAX.

Tema 4. [Tonsipuzanus BOJIH.

[TnockocTts nosspu3aiiy. JIMHeHHO TOISIPH30BaHHbIE BOJIHBI, BOJIHBI C KPYTOBOH M 3JUIMIITHYECKOM
TIOJISIPU3ALIUEH.

Paznen 7. BonHOBBIE siBNIEHMS Ha FpaHUIlE pas3zena OBYX Cpell.

Tema 1. [Tnockue BOJIHBI, paCIpPOCTPAHSFONIAECS B TPOH3BOILHOM HANPaBICHHUU.

Hampagnsroriie kocuHychl. [lone miockoii 0JHOpOTHON BOTHBI B CHCTEME KOOPIMHAT C OCAMH HE COB-
MaJAIOIIMY C HAIPaBICHUEM PACIIPOCTPAHEHHS BOHLL.

Tema 2. ITageHue IIOCKOkM BOJTHEI HA IPAHUITY pazfiena AByX AUa1eKTpukoB. HopManbHas nomdpusa- nus.
IlapamiesbHas MONIApH3aLUs.

CocTapJisirolie MoJIs MaJaroIei, OTPaKEeHHOM U IpeoMIIeHHOM BoTH. |"paHWYHas 3a1a4a Ha OBEPX-
HocTH paszena cpel. 3akonsl CHewmyca. Koadduurents: Openens. PesynsTupyrolnee 1momne B nepeoi 1
BTOPOH Cpenax.

Tema 3. YcaoBre moTHOTO NMPOXOXKISHHUS BOIHBI BO BTOPYIO cpeny. Yrou bproctepa.

Cnyuaii mapannensHoi nossipusanyi. Ciydaidl HOpMaTbHOW NOJIIPH3ALHH.

Tema 4. TTomHoe oTpaskeHHe OT IPaHUIIB! pa3fiena ABYX cpell. JIBe ANIEKTPUYECKIE CPEbL.

Y CII0BUS MOJHOTO BHYTPEHHETO OTPaYKEHHs. BhIpaKeHHsI IS COCTABIIIOIINX PE3YIBTUPYFOLIETO IIOJIS

B MIEPBOH Cpe/ie ¥ UX aHann3. BelpakeHus Ui COCTABISIIOMIMX PE3YIBTHPYIOIIETO 101 BO BTOPO# Cpe- JIe
¥ UX aHaJIN3.

Tema 5. [TonHOE OTpaXKeHUe OT rpaHULBI pas/iena ABYX cpea. JUdNeKTpUK — MaeaIbHbIH IPOBOIHHK.
AHaJ|3 BOHOBOTO MPOLIECcca Ha MpaHUIe pa3ena JMAICKTPUK — H/IeaTbHbIA IPOBOJHHK. XapaKTep- Hbie
pe3yIbTarhl.

Tema 6. [TageHne TOCKOH BOIHBI Ha TPaHUILy noromaronieil cpenpl. I IpubmkenHble rpanuvHbie
ycnoBus [1lykuna — JleonToBM4A.

JleHCTBHTENBHBIN YTOJT IPEIOMIIEHAS . XapaKTePUCTUKY IPEIOMIEHHON BOJIHBI B IIOTTIOIAKOIIEH Cpe- A¢.
[Tagenvie II0CKOM BOJIHEI Ha MOBEPXHOCTH pealbHOTO MpoBoaHKKA. [ pannunble yenoBus Lllykuna —
JleoHTOBHYA U MX NPUOIUKEHHOCTB.

Paznen 8. [losepxuocTHbIA Y PeKT.

Tema 1. SIsnenne moBepXxHOCTHOTO dddeKTa.

Pacnpenenienue aMILTUTYIbI TIOJISL M TOKA BHYTPY METaJlIa IPH YAAJIEHAH OT OTPaHHYMBAOLIEH TTOBEp-
XHOCTH. AKTHBHOE COIIPOTHBJICHHE W 3allUTHBIC CBOHCTBA METAUIMIECKUX SKPAHOB IIPH [IEPEMCHHOM
SNIEKTPOMATHUTHOM I10JIE.

Tema 2. [loTepu 3HEpruy B IPOBOJHUKAX.

Bruncienue IoToKa KOMIIIEKCHOTO BekTopa [loiHTHHTa, HAaTPaBIEHHOrO BHYTPE IPOBOIAIIETO TEa,
Ha OCHOBE IpHOIIKEeHHOTO rpanudHoro ycnosus [llykuna — JIeonToBHyYa.

Tema 3. DKBHBAICHTHBIA IOBEPXHOCTHBINA TOK.

VIIpoIneHne 3TeKTPOANHAMHYECKIX 3a/1ad 3aMEHOM peanbHOTO PacpeIeICHUs TOKA SKBUBATICHTHBIM
MIOBEPXHOCTHBIM.

Tema 4. [IoBepXHOCTHOE COTPOTUBIICHHE.
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Ces13p TaHT CHIMATTBHBIX COCTaBJIAOIITHMU BEKTOPOB En ] * Ha IMTOBEPXHOCTH IIPOBOTHUKA.

KommnexcHoe TOBEpXHOCTHOE COMTPOTHBIIEHHE,

Pazpen 9. DneMeHTapHBIC H3TyJaTeIu.

Tema 1. DnemeHTapHbBIA IEKTPHYSCKHN H3ITyYaTeb.

Omnpenenenye 1 oOIIHEe CBOHCTBA HEMEHTAPHOTO IIEKTPHUECKOrO M3TydaTes.

Tema 2. BexTopHblii 51€KTpUYECKHH TOTEHIMAT B COCTABILIIOIIHE TIOJIS SJIEMEHTAPHOTO SIEKTPH- YECKOTO
H3ITy4aTelis.

AnanTais 00IIEero pereHns BEKTOPHOTO MIEKTPHIECKOTO TIOTEHIHATA VIS 9JIEMEHTAPHOTO HJIeK-
TPUYECKOTO U3JIydaTellsd U €ro NPOEKLHH B cepudeckoll ciucteme koopauHat. COCTaBILSIOIIHE OIS
3JIEMEHTAPHOIO 2JIEKTPHUECKOTO M3TyqaTes.

Tema 3. BivoxHss 1 NabHAS 30HBL, ARarpaMMa HAIIPaBJIeHHOCTH 3IEMEHTAPHOIO JJIEKTPUYECKOTO
U3ITyvaTess.

Onpenenenvie OmixHel u nanbHel 30H. CBoifcTBa Honel B GrikHel U nanbHei 30Hax. Jluarpamma
HAIPABJICHHOCTH 3IEMEHTAPHOTO 3JIEKTPUIECKOro U3itydaTesss. MOIHOCTE U COTIPOTUBIICHHE U3ITy- YEHHS.
Tema 4. DnemeHTapHBIH [MEEBOH H3TyYaTE.

IlonsTre 0 MarEMTHOM TOKe. COCTABILIFOLINE MO 3MIEMEHTAPHOI0 MATHATHOTO M3Ty4aTeNd B Iallb- Hel
30He. MOIIHOCTh B CONPOTUBJICHUE H3TydeHuUs. JIpyrie TUITBI JIEMEHTAPHOIO MATHUTHOTO H3JTy- YaTels.
Paznen 10. OcHOBHBIE TEOPEMBI ANIEKTPOIHHAMHKH.

Tema 1. Jlemma Jlopenua.

OmnpeneneHne COOTHOMIEHHS, YCTAHABIMBAIOMIETO CBA3h MEX/Y Pa3HECEHHBIMH B IIPOCTPAHCTBE CTO-
POHHHAMHM UCTOYHUKAMHY H BO30Y)KIAEMBIMU MMH IIOJISIMH B OIPaHMYEHHOM H GECKOHEYHOM 00beMax.
Tema 2. Teopema B3aHMHOCTH 17151 SNEMEHTAPHBIX H3/IydaTeeii.

[Ipumenenye nemmbl JlopeHna A71s OIyYeHHS COOTHOLIEH S, CBI3bIBAIOIIETO COOCTBEHHBIE H B3aHM-
HbIE [TAPAMETPhI PA3HECEHHBIX B IIPOCTPAHCTBE AIEMEHTAPHBIX H3JIydarelei.

Tema 3. DKBUBaIEHTHBIE MCTOYHUKH IEKTPOMArHUTHOTO TIOJIS.

DuKTEBHBIE UCTOYHUKH. [IprHImn sxBuBanenTHoCcTH. [TprHimn [Noiirenca — Kupxroda.

Tema 4. Dnement [Noiirenca.

OnexTpoauHaMudecKas MoJes deMenTa [rolirerca. Cocrapisiomue nosis aeMenTa [olirerca B anbHel
30He. JlnarpaMma HalpaBIIeHHOCTH dieMeHTa [ Tolirenca.

Paznen 11. OcHoBBI Teopru JTHGPAKIMH AIEKTPOMArHUTHBIX BOJH.

Tema 1. Ctporas nocranoBka 3aauu TUQPaKIm.

Onucanue nponecca audpakimu. GopMyIUpoBKa 3a1auu JUOPAKLIH.

Tema 2. Perenue 3anaun mudpakiive IIOCKOM BOJHBI Ha MIEATBHO IPOBOASIIEM GecKoHeuHOM. Kpy-
IOBOM IIWIMHAPE. AHAIN3 pELIEHUS.

Tewma 3. [IpubnikeHHbIe METO/IbI peLEHHS 33134 JU(PAKIIAN.

[Mpudmpxenne ['roiirenca — Kupxroga. I'eomerpudeckas ontuka. MeToj1 KpaeBhIX BOIH. [ €OMETpH- yecKas
Teopust T paKiym.

5. OOEHOYHBIE CPEJACTBA JIJIsA TEKYIIWETI'O KOHTPOJISA YCIIEBAEMOCTH,
IMPOMEXYTOUYHOM ATTECTALIMM IO UTOT'AM OCBOEHMSA JUCIUTIIAHBI
1 YYEBHO-METOAUYECKOE OBECITEYEHUE CAMOCTOSTEJBbHON PABOTHI
CTYAEHTOB

5.1. Tekymuii KOHTPO.Ib YCIEBAEMOCTH
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PeifiTunr-kontpous 1
Bapuanr 1

1. Jlns xakoro kiacca SJIEKTPOMarHUTHBIX SBJICHHA CHOPaBEIIHB 3aKOH IIOJIHOTO TOKa B
cienyromeit hopme: ¢3_ Hdl = fs};d_‘f; rotH = 77
1) CranmmoHapHOro;
2) HecraunonapHoro;
3) KBa3ucrtanoHapHOro.

2. Kaxk cBs3aHO HanpaBieHHe NEPeHOca MOIHOCTH ¢ OpHEHTaLe! BEKTOpoB E U A B IIOCKOH
OJIHOPOJIHOM BONIHE?
1) IepneHanKyISPHO TLIOCKOCTH PACIIONOKEHHS BeKTOpoB E 1 H;
2) CoBrajaet ¢ BEKTOpoM E;
3)Cosmasiaer ¢ BEeKTOpoM H.

3. TloscHuTe (u3MuecKoe coAepXKaHMWe 3aJaud pACCEesHMsl IUIOCKOM BOJHBEI Nafarolledl Ha
IUTOCKYIO TPaHULy paszena cpel.
1) ®Ou3uyecKwit CMbICT OCHOBaH Ha TPAHHYHBIX YCIOBHAX W YCIIOBHH H3JTyYSHHUS, COTTIACHO
KOTOPOMY B030yiKjaemasi IOBEPXHOCTb MOPOKAACT JHIIb YXOJIMHEe OT He¢ BOIHBL
OTPaKEHHEIE U [IPETIOMIICHHBIE;
2) Ou3nuecKUil CMBIC/ PEIeHUH OCHOBAH Ha HCIOIB30BAaHMM JE€MMBI JIopeHlia i TeOpeMBl
HKBHUBAJIEHTHOCTH, COIIACHO KOTOPBIM BO30YXKZaeMas IOBEPXHOCTH IOPOXKAAET JHLIb
yXO/SI1IHe 0T He€ BOJIHBI: OTPAKEHHBIE H IIPEIOMIICHHBIC,
3) OU3KYeCKU CMBICH PENIeHHH OCHOBAH Ha MCTOJIB30BAHMH IIPHHIKIA MEPECTaHOBOYHOM
JBOHCTBEHHOCTH M TEOPEMBI B3aUMHOCTH, COITTACHO KOTOPBIM BO30YyXKIaeMmasi IIOBEPXHOCT
TOPOJKIAET YXOIIIINE OT HeE BOTHBL: OTPAXKEHHBIE U MTPEIOMIICHHBIE.

4. Yto noHMMaeTcs Mo MJIOCKOM 3JIeKTPOMArHUTHON BOJIHOU?
[Tox MI0CKOM MoApa3yMeBaeTcst BOIHA, PaCIPOCTPAHAIOMAAC BAOb TMHEHHON KOOPIHHATEI
7 B mo0oi  (UKCHPOBAHHBII MOMEHT BPEMEHH HCH3MEHHas B  IJIOCKOCTH,

NEePHEeHTUKYISIPHON 3TOH KOOpAUHATE:

. s 3
1) =111, E,=H, =0, - =>-=0-%0
=, T~ .8 d _€_3_= !
D= I, By, HAD; 22, - # 05, = 0
NI = L1 E~H.=0: 2 2 .02 =0
) ATRASE 2 " Tz ’

Bapuanr 2
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Hcrokamu (CTOKaMH) KaKOTO BEKTOPa JMEKTPUUECKOTO TOJIS SIBISTEOTCS Kak CBOOO/HBIE, TaK U
CBSI3aHHBIE DJIEKTPUUECKHIE 3apAabI?

1) E;

2) D,

3) A

Pazmiuarotcs i pa3oBasi CKOPOCTh M CKOPOCTH PACIPOCTPAHEHUS SHEPTHU JUT OAHOPOTHOH
IJIOCKOM BOJIHBI B cpe/iax 0e3 moTeph U B MOTTOMIAIONINX cpenax?

1) VCDIG:O>VQ]|G¢0; V3‘0=0>V3|0¢0;

2) Volo=0=Vgloz0; Vslo=0=V3|o20;

3) VQ)|6=O<VCI}|0¢01 V3|6=0<V3[0¢0.

[lpy KakuxX YCIOBUSAX B 3adaye paccesiHUs IUIOCKOH BOJHBI Ha TIpaHUIlE pasjena
JTHDJICKTPHYCCKHUX Cpel OTCYTCTBYET OTpaKEHHAA BOJIHA?

1) mpu mapaniebHOM MOJISIpU3alig, tgQp= m;

2) IpY HOPMAJIBHOM ITOJsSpU3aImy, tge= 1K'kl ;

3) npu KpyroBo# MOMAPU3ANUH, SINQ=na/ni.

Y10 Takoe SIEMEHTApHBIA 3JCKTPHYCCKUH M3IydaTeslb W KaKOBBI €ro HaIpaBICHHbIC
cBoticTBa?

1) THHEWHBIM NPOBOJHUK C TIEPEMEHHBIM 3ICKTPHYECKHM TOKOM, IJIMHA KOTOpOro <<
F(0)=s1n0; F(p)=1;

2) TIPOBOIHHK C MIEPEMEHHBIM MIEKTPHUECKUM TOKOM, JUTHHOHN 1<<X; F(8)=1; F(¢)=sinb;

3) dparmMenT GpoHTa pacmpocTpansiomencs BoaHbl (AS<<A?); F(0)=(1/2)(1+cos0).

Bapuanr 3
Kak BbIpasuTh cpefHuil 3a IEPUOJ IIOTOK MOITHOCTH 4Yepe3 3aMKHYTYIO IOBEPXHOCTB S,

OTPaHUIMBAIONIYIO 00BEM V, BKIIIOYAIOMUH CTOPOHHHE HCTOIHHKH ?
a)Pr, =R, gﬁsl'l ds;

=
B)Pr = fs ds.

B teM COCTOMT raBHOE Pas3/IdyKe BOIH B HENOTNIONAOMIMX U MOTJIOLIAOIIHX cpeaax?
1) 6£0: Vg, Vs, Zef(o);

2) 6=0: V¢, Vs, Zc~M(0);

3) 6£0: Vg, Vs, ZA ().
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[Ipm kakumx YCIOBUSX B 3agade paccesiHUs IUIOCKOH BOJHBI Ha TpaHuUIle pazieiia
JUBIIEKTPUYECKUX CPell OTCYTCTBYET IpeIoMIIeHHast BOTHA?

1) n1>n2, @>Qxp;

2) m<nz, 9>Qxp;

3) ni<n2, <Qxp.

B uem 3aKIIOYAETCS OCHOBHBIE PA3THUHS OIS 3JIEMCHTAPHOTO JNIEKTPHUECKOrO U3JTydaTelst
B OMMIKHEH B naybHel 30Hax?

1) yr>>1: By, H, ~f(1/r); EG/H(p=Zc, M= R.TI;

2) yr>>1: Eg, Hy, E,~f(1/1"); n>2, Prelm,

3) yr < 1: By, Hy~(1/rn); By /H, = Z ;1T = Rell.

PeliTHHI-KOHTPOJIB 2
Bapuanr 1

Bcerna nmu BekTOpa HaNPSDKEHHOCTH M MHAYKIMH KOJTHMHEAPHBI?

1) £||D, A}|5 B H30TPONHBIX cpeaax;

2) E||D, H||BE B aHU30TPOIHEIX Cpeaax;

3) E||D, H||5 B rupoMarHuTHLIX cpejiax.

MoryT 7 9JIeKTpHYeCKHe W MAarHUTHBIC COCTABISIONIME OIS IJIOCKOHW BOJIHBI OBITh

cuH(Aa3HBI IPU PACIIPOCTPAHEHUH B MOTJIoMalomel cpene?

1) e

2) Ha;

3) Ilpm melicTBHTENTBPHOM 3HAYEHUU P

Yto Takoe HanpasiseMble BOJHBI? Korna oHM SBISIOTCS OBEPXHOCTHHIME?

1) Bosna, pacmpocTpaHSIOMmascs BAOML TpaHULIBl pasjiena; Halpaplsemas BOJIHA C
JKCTIOHEHIIMATPHO YOBIBAIOMAas B HOPMAIBHOM HANpAaBIEHHW K HalpaBIAIOLIEN
TIOBEPXHOCTH;

2) Bosna, pacmpoCTpaHsioNasics TEpHeHAMKYISIPHO TIpaHUIBl pas3liena cpel; BOJHA
SKCIIOHEHHALHO YOBIBAOIIAS B HAIIPABICHUN PacIpPOCTPAaHEHMUS;

3) BosHa, pacnpoCTpaHsAOIascs BIOJIb JTHHEHHON KOOpPJIHHATHI; BOJIHA C HEM3MEHHBLIMU
mapaMeTpamMy B TUIOCKOCTH IEePIEHAUKYISPHON HAIIPABICHUIO PACIIPOCTPAHCHHUS.

Kak HaWTH 1oNe DJIEMEHTAPHOIO MArHUTHOTO M3JydaTellsd, HMCIONb3ys TIPHHIIKI

MIEPECTAHOBOYHOM TBOWCTBEHHOCTH?

B BblpakeHHsX A TOJMA 3JIEMEHTAPHOIO 3JIEKTPUYECKOrO HM3IIyyaress OCYIIECTBHTh

3aMCHBI!
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DWEe=H, Ps—=I"u < —c_;
NE —H IS5 —I"™ u, & —s,;

Q?
NESH Ps =", =¢,
Bapnanrt 2
Kaxoif xapaktep Oyaer HMeTb IHINEKTpHYECKas IIPOHHUAEMOCTH: CPebl HEOIHOPOIHOM
M30TPOTTHOH U CPEeJIbI OHOPOTHON aHU3OTPOTIHOMN ?
1) e=f(P) ; e=lel;
2) e=f(P) ; e=const;
3) e=le]| ; e=f(P).
KakuM COOTHOIIEHHEM  CBSI3aHBI  [OIIEPEUHBbIC  COCTABJISAIONIME  IUIOCKOM  BOJHBI,

pacrpocTpaHsIoNIeiics B MOJOKUTEIFHOM HalpaBleHHe KOOPAUHATHI 7.7

DA, = 1f’fzc[ﬁ};

B kakux mpenenax JIKAT 3HAueHHEe (Ha3oBOM CKOPOCTH HAMPaBIAEMON MOBEPXHOCTHOM
BOJIHBI HA TPAHUIIE pa3ziena IU3IEeKTPHUECKUX cpen?
1) vor<vg<voz;
2) Vo1>Ve>V02;
3) c<vg<vo2.
Kak BBIUKCIHTH MOIMHOCTH HM3JIYYCHHS 3JIEMEHTAPHOTO 3JIEKTPUUECKOTO H MArHUTHOIO
u3nyuarenei?
1) Py = fﬁg 0., ds;
2)Prq, = { TI_. dS;

)Py, = J O dV.

Bapuaur 3
Kakum rpaHdyHbIM  yCJIOBUSAM  YIOBJIETBOPSIOT HOPMalbHBIE M TAHTEHIHAIBHBIC
COCTABJIAIOINKME 3JIEKTPOMArdHMTHOTO TOJs Ha [paHMIE pasfena cpel € pa3IMdHbIMH
HIIEKTPOMHAMHYECKUMHU TIapaMeTpaMu?
1) E1=E2:; Hie=Hat; D1n=Dan; B1n=Ban;
2) D1=D2:; B1r=B2:; E1n=E2n; Hin=Hon;
3) Ei=E2; Hin=Han; D1n=Dan; B1s=Bon.
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4

Kak BBINIAUT (a3oBblii MHOKHTEID IIOCKOH BOJHBL, PACIPOHSIONIENCS B HAIPABICHUH

-2

COCTABJLSIOLIEM C OCSMH IEKapTOBON CHCTEMBI KOOPMHAT YTIIBL @xy @y, P57

e B R T =T e - oy
1) e == g FRix LvD._'@:{'i';i/ COIg i+ax:o;5..z' L
b

—jks _ ik xtgp. TNt P TGOy

4 ~ ~ L ) [ Tl

2) e = :
3) E,—j}cz’ _— e—jk{:&-’fz‘n@x—ysin‘p“*3smcpz_

Kak cBsizanbl Mexay coboi (aszoBas CKOpOCTE M CKOPOCTB PacHpOCTPAHEHHs SHEPTHH
HallpaB/sIEMOH  IOBEPXHOCTHOM  BONHBI, CYIUECTBYIOLIEH HA TpaHUlE pasjena

JHBJIEKTPUYECKUX cpen?

Yro mnoHMMaeTcs IMOJ CONPOTHBIEHUEM H3TYyYCHUS IJIEMEHTAPHOTO HICKTPHYECKOTO
n3nyuarens? Kakos ero ¢pusnueckuii cmpica?
1P, =1"Ry/2:1° =const, R, T= P, T;

Z)P.':cp = U;IfLZRZm; U, = const, Ry, T Prep &

dS;RgT=PR, T

3)P‘1cp = (R‘_'j'z) Eﬁgllﬁsm

Bapuanr 4
Kakue rpanryHbIe yCIOBUS BBINOJIHAKOTCS HA TOBEPXHOCTH MASATBHOTO MPOBOTHIKA?
1) Ei=0; H1n=0;
2) E1n=0; H1=0;

3) fI-:El-t = .Ze: [in Hl]

2. Onpenenure MONSPU3ANMIO TUTOCKOM BOJHEI, paclpoCTpaHsIomeld BIOIb KOOPAMHATHI Z U

O6p330BaHHy}0 HAJIOXCHUEM JIBYX OPTOrOHAJIBHO IIOJAPHU30BAHHBIX BOJIH  OJHOIO

HaIlpaBJICHUSA: E’m = }:':m +E,, =(1,A+1,B)e™™, ecmu ¢assl BONH coBmanamoT
(A= Ae’®, B=Be):

1) nuHeitHa;

2) Kpyropas;

3) S7UIMITTUYECKAS.

Kakue ocobenHocTH HaOMIONAOTCS B Clyyae HAKIOHHOIO MNajJeHHs ILIOCKOH BOJHBI M3
JMBIEKTPHKA Ha NJIOCKYIO MIEAIBbHO IPOBOIAILYIO IOBEPXHOCTh?

1) monHoOe BHyTPEHHEE OTPAKEHUE NIPH TIOOOM yriie HajeHHUs;

2) TIOJIHOE BHYTPEHHEE OTPaKEHUE IIPH (> Pxp;
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3) MoJIHOE BHYTPCHHEE OTpPaXKEHHE IIPU Q=Q5.
YT0 IOHUMAIOT M0/ TOBEPXHOCTHBIM COMPOTUBICHUEM IPOBOOHUKA?
1) Zs By =457
%, &= ZC{H, 1Z];
= 32 -
)Ry, Py =7 Rp)/2
PeliTHHr-KOHTpO.Ib 3
Bapuanr 1
Kakoe COOTHOIIEHME MOXHO paccMaTpuBaTb B KaueCTBE KPUTEpHs [ENCHHS Cpel Ha

IPOBOJIHUKY ¥ JIUINEKTPUKH !

1) — % 1— [IPOBO/IHHKH; “— << 1 — IHAJIEKTPUKH;

.QEB "J‘-F‘-
.4 2 _

2) << 1 - IPOBOJHUKH; 3 1 — IUINEKTPUKH,

Lofg wiE g
& & .

3) << 0 — IpOBOIHUKH, = @ — INAIEKTPUKHA.

Wy WiEg

OnpeeuTh NOJAPU3AINKIO IUIOCKOH BOIHBI, PacIpOCTpaHsIomeNcs BAOIbL KOOPAUHATEL Z, U

06pa3033HHy10 HaJIOKEHHEM  JABYX OpPTOTOHAJIBHO IOJIAPDA30BAHHBIX BOJH  OAHOTO

wanpasierws: E,, = E, 4 + E,, = (1, A+ 1, 5)e /", npn omuHakoseix ammmrynax (A =
C) u dasoBom pasmuani 90°: A = Ae/®, B = Be/l®—%07,

1) kpyrosas npasasi,

2) Kpyrosas JieBas;

3) SITUTITHYECKAS;

Kakue 0coOEHHOCTH MMEET MPEJIOMIICHHAS BOJIHA TIPH NaJCHUH IUIOCKOH BOJIHBI Ha TPaHHILLy
IIOTJIOIIAIOIIEH Cpebl?

1) on=0x;

2) on=o;

3) on=0;

3ayeM BBOJUTCS TIOHSTHE OJKBHBAJIEHTHOrO IoBepxHOCTHOTO Toka? Kakum oOpasoM

OIIPEACTSACTCH €TO BEJIHYHHA?

1) st ynpolueHus pacyeTos;

2) 1t YTOYHEHHUS pacyeToB,;

bt

3) ;1S HOBBILIEHUs! 10CTOBEPHOCTH; J° = o E.
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Bapuanr 2
1. Kakoii XapakTepHo# OCOGEHHOCTBIO C TOYKM 3PEHHMs paclpele]eHHs 3apsioB 00nanarT

CpeZibl C MPOBOAUMOCTBIO OTJIMYHOM OT Hyj'[;[?
—n = _;G . L

1) p*(p.t) = p*(p.0)e 5
= D= (g’ka i .

2) p*(p.t) = p*(p,0)e" =

3) p*(p,8) = p*(p,0)e’ ok,

2. C xakuMu OCOOGHHOCTSMM CBSI3@HO pAacIpPOCTpaHEHHE IUIOCKMX BOJH B pealbHBIX

IMITEKTPUKaX?

«1; f=wRas, (1 +1g°6/8); ve =va= vo/{1 +tg* 6/8);

Cy

1) tg

=

@ = {Z) 1= — AUCNepcus BblpaxeHa cnabo;

s - = r= fae. o =
Ditgd» Lif=a= wyie8/2:ve =V, = 20/11,0;
A=2m/ fu. o ;- IACTICPCUS BBIPAXKEHA CHIBHO,

Ntgd =0:8 = w U 5.; Vg = Vo =Vg; 4= v,/ f- IUCIIEPCUS OTCYTCTBYET;
b ¢l v =3 3 o o

3. B uéM cocTouT MpHOTMKERHOCTS TpaHU4HbIX yenosuit llykuna-Jleonrorya?

3) j;:F = E.'en:ﬂ'f‘r_{“ ;sin g, = kl/k'_‘ sin .

4. B uém dusmyeckas cyTh IPHHIUNA SKBUBAJIEHTHOCTH?

3aMeHa U3BECTHOIO paclpeelleHus MOl Ha TOBEPXHOCTH: E_, [ | - pacnipe/ieeHueM

IKBUBAJICHTHBIX CTOPOHHHX UCTOYHUKOB!

Bapnant 3

1. MOXeT Jii MOIIHOCTb CTOPOHHHX HCTOYHUKOB OBITH OTPHLATELHON BEIUTHHON?
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1) na, Pe<0, ecn E7°5° > 0
2) na, Per<0, ecrmu £ 7 = 0;

3) met, Pe>0 — Bcerna.

2. C xakumMH OCOOEHHOCTSMHM CBS3aHO PAacCIpPOCTPAaHEHME IUIOCKMX BOIH B PEAIBHBIX
IIPOBOOHUKAX?
1)tgdo>>1, 8 = a = Jewp,o/2; SR == ; A = === - nucriepcHs BbIPAKEHA
N g vfHge
CHJIBHO;
g’ 5 wl § g
2) 1g0<<L;B = w fu =, - QI_ +5 ); Ve = vy =3 j‘{; - ~_S_); A = (0[3)\}1? - ICTIEPCHS
BhIpaXkeHa ¢J1ado;
3) tgd=0:8=wu.€ 1—@:6)- Vg = Vs = 1, A =1,/ f- TUCIEPCUS OTCYTCTBYET;
tgo = PR W T Hg S ( g 1 Vg = V3 = 10, A=Y | p b YCT,
3. Kax BeIraauT npudamkeHHble TpaHudHble yenoBas lykuna-JleontoBmnya?
1) LB, = jcz[lszﬁi]'
2) €y, = Ey; Hyp = Hys Dy, = Dy By, = By
- =3l S FoF ok — m — e m
3)(‘91?3 - DEn) =17 [lnﬁl] [1-;152] _Jr ;(8172 Eﬂn) =T
[E?ZHI] - [i)sgz] :jm-
4. Yto coboii mpencrasnseT sneMeHT [roiirenca? Kakumu HanpaBieHHBIMH CBOHCTBAMH OH

obmanaer?

1) anemeHT QpoHTa pacnpocTpanstomeiics Bonusl: F(0)=(1/2)(1+cosb);

2) TMHEHHBIH IIPOBOJIHUK C IEPEMEHHBIM 3IEKTPUUECKUM TOKOM, JuIMHOH 1<<1; F(0)=sinb;
F(o)=1;

3) paMOYHBIH TPOBOJIHUK C TIEpEMEHHBIM 3JIEKTPHISCKUM TOKOM, JauHoH 1<<1; F(6)=1;

F(p)=sin0.

5.2. IlpomeskyTOUHASE ATTECTAIIUSA 10 HTOFAM OCBOCHUS THCUMILIMHbI

Bompocsl k 5x3amMeny.

N O LR W

BekTopsl 3;1eKTpHYECKOTO MOJIA.
BekxTopsl MarsuTHOro noOJ.
Kraccudukanus cper.
I"'padudeckoe u3obpaxxeHue MoIei.
[ToTeHnaNbLHBIE U BUXPEBBIE MIOJSL.
YpaBHEHHE HENPEPBIBHOCTH.
3aKOH COXpaHEeHHUs 3apsa.

Tperbe ypaBHeHHE MakcBeia.
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YerBeproe ypaBHeHHue MakcBelna.

[leproe ypaBHeHHE MakcBea.

Btopoe ypaBHeHue Maxkcaeina.

3axon OMa B nuddepeHIHansHoMl opme.

VTo4HEeHHE MOHATHS O NPOBOIHAKAX M JHDIICKTPHKAX.

[Tonmuas cucTeMa ypaBHeHHH Makcselna.

Kraccrdukauus 31eKTPOMarHMTHBIX SBICHHH.

YpaBsenue MakcBellia i CTOPOHHHE TOKH.

['paHMuHBIE YCIOBHS /UL HOPMATBHBIX COCTA@BJSIOLIMX BEKTOPOB IJIEKTPUYECKOTO MO
[ToBepXHOCTHBIE 3aPABL.

["paHMYHBIE YCIOBUS [T KacaTeIbHbIX COCTAB/IAIOIIMX BEKTOPOB JIEKTPHIECKOrO OIS,
["paHMYHBIE YCIOBUS /ISl HOPMAJIBHBIX COCTABIAIONMX BCKTOPOB MAIHUTHOTO HOJIA .
I'panMuEble yC/IOBHS /Ui KacaTeNBbHBIX COCTABJIAIOIIAX BEKTOPOB MAarHMTHOTO OIS
IToBepXHOCTHBIH TOK .

. [Tonmnas cucremMa TpaHUYHbIX yCHOBHﬁ. FpaHPI‘IHI)IC YCJIOBHs Ha MOBEPXHOCTH HALAJIBHOTO

TIPOBOAHUKA .

bananc sHepruit 31eKTpOMarHuTHOTO IMOJI .

[110THOCTE SHEPTUH IEKTPOMATHUTHOTO ITOJIS .

CKOpOCTh pacIipoCTpaHeH s IHEPTUH JIEKTPOMAr HUTHOTO MOJIA .

YpaBHEeHHE MaKCBEILIA AJI1 MOHOXPOMATHYECKOTO MOJIA .

VpapHeHue Oananca Ui CpeAHEH 3a Ieproa MOIITHOCTH .

VpaHenue 6ananca 1711 KOMIIEKCHOW MOIITHOCTH .

Teopema eTHHCTBEHHOCTH [ BHYTPEHHEH M BHEIIHEH 3124 31€KTPOJANHAMUKY .

YpaBHeHHEe [ enbMIoJnLa .

DJIEKTPOIMHAMUYECKUE MOTEHLAAIIB] /11 KOMILICKCHBIX aMILTUTYX .

Pemenne HeoiHOpOAHOTO ypaBHeHHS [ empMroibna.

VYpaBHenne MakcBe:ia ¢ y4€TOM MAarHUTHBIX TOKOB U 3aps/I0B .

[110cKHe BOJNHBI B OJJHOPOIHOM U30TPOIHOM cpeae Oe3 noTeps .

[TocKie BOJIHBI B OAHOPOIHON H30TPOIHOHN Cpefie ¢ NPOBOAUMOCTBIO OTIIMYHON OT HYJIA .
DJIEKTPOMArHUTHBIE BOJIHBI B PEAJIBHBIX JIHUINIEKTPUKAX .

DjIeKTPOMAarHUTHLIE BOJHBI B PEANbHLIX TIPOBOTHUKAX .

ITonstpu3anust BOJIH .

[Tnockue BOJIHBI, PACTIPOCTPAHSIOMIMECS B IIPOU3BOJILHOM HANIPABICHUH .

[lajeHWe IUIOCKOH BOJNHEL Ha TpaHMIy pasjiena JABYX IMINEKTPHKOB (HOpMalbHas
OJISPU3aIU).

[lagenne TIOCKONW BONMHBI HA TpaHMIy pasfena ABYX [OUAIIEKTPHKOB (IapainelbHast
NoJIIpU3aLuUd ) .

VenoBHie MONHOTO MPOX0KAEHUS BOJTHBI BO BTOPYIO cpeny. Yron bprocrepa .

IlosHOE OTpa’keHHe OT TPAaHMIBI Pasfiella JBYX Cpen (1Be JMIMEKTPUYECKHE CPeJibl) — MOJIE B
[IEPBOH Cpe/ie .

[lonHOe OTpaXKeHHe OT TPAHMIIb Pasnena ABYX cpeil (B AMBNEKTPUIECKUE CPE/IBI) — NIOJIE BO
BTOPOM Cpele .

[TonHOE OTpaKEHHME OT TPAHHMIIBI PA3/IeNa ABYX Cpell (THANEKTPHK U MBI TPOBOMHHUK) .
[Tagenue IIOCKON BOJIHEI HA IPAHUILY TOTTIOINAIONIEH CPETIBI .

[TajeHue IIOCKOH BOJIHBL Ha TPAHUILY XOPOILO IIPOBOIAIIEN CPEIBL .
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47. IlpudmxenHsle rpanuyuHble yeaorus [lykuna-JleonTosmua |
48. SBnenue nosepxHocTHOTO 3P dekTa .

49. TloTepu HHEPrUM B IIPOBOJTHHUKAX .

50. xBUBAJICHTHBIH MOBEPXHOCTHBIHA TOK .

51. [loBepxHOCTHOE CONPOTUBJICHHE IIPOBOAHHMKA .

52. DieMeHTapHBIH 3NEKTPUIECKAH U3TydaTelb .

53. BeKTOpHBIH 37MeKTpAYECKUH MOTEHIUAN [ 3IEMEHTAPHOIO SIEKTPUYECKOrO U3JIyJaTens .

54. CocTaBisomne 3JIeKTPOMArHUTHOTO 1OMsl 3IEMEHTAPHOTO JIEKTPHYECKOro U3JIydaTens .

55. brmoxHSs U TaTbHSSA 30HBI QIEMEHTApPHOT0 3JEKTPHUECKOrO H3J1y4aTens .

56. lnarpaMma HarpaBIEHHOCTH 3JIEMEHTAPHOIO IEKTPUUECKOTO U3ITydaTess .

57. MOUHOCT, ~M3JTYYEHHsI JJEMEHTApHOTO JJIeKTpuyeckoro wuanaydarens. ConpoTHBIEHHE
U3TyUYESHUS .

58. IloHsATHE O MATHUTHOM TOKE .

59. DIeMEeHTapHBIN ENEBOH U3Ty4aTENb .

60. Jlemma Jlopenua .

61. Teopema B3aUMHOCTH JIJIST JIEMEHTAPHBIX U3Iydareseil.

62. DKBUBaJIEHTHBIE UCTOUYHUKH JIEKTpOMarHuTHoOro nond. [purnun I'rolrenca .

63. DniemenT [ rolirenca .

64. Ctporas nocTaHOBKa 3a1a49i AU PaKIi .

65. Mudpakius MmIOCKo! BOMHLI HA KPYTOBOM IMJIHHIPE .

66. [Ipubnuxenne [ rolirenca-Kupxroda .

67. 'eoMeTpuUecKasi ONITHKA .

68. MeTon KpaeBbIX BOJIH .

69. 'eomeTpuueckas Teopus JTUPPaAKIHH .

5.3. CamocrosaTebHas padora o0y4alomerocs.

CPC ¢ 1eKnMOHHBIMU MaTepHaIaMH.
Bompocs ctpykrypuposanubie k CPC.

1. MecTo ¥ HazHaueHHe IpeAMeTa B CHCTEME PaIUOTEXHUUYECKUX NUCLHUILIAH, €r0 OCHOBHOE
coqepikanre. Polb MakpOCKONHYECKOH TEOPHM 3JIEKTPOMArHUTHOTO TOJIS B PAJMOTEXHUKE U
PaTHO3IEKTPOHUKE.

DJIeKTpOMarHuTHOE II0Jle ¥ TapaMeTpbhl cped. BekTopbl 31I€KTPOMarHUTHOTO — IOJIS.
Knaccubukanus cpen. ['padhudeckoe m3obpaxenue nonei. [loTeHIManbHbIe ¥ BUXPEBLIE 110JI.
KO®, BA, 2=>3, 4; KO® - xypc obmeit pusnku, BA - BextopHwiit anamu3, KJI - xoHCnexT
nexmuit. Jlutepatypa: 6.1, [1] ¢. 12-25; KJI c. 3-11.

2. OcHOBHBIC ypaBHEHUsI IeKTpoauHaMuKh. [leproe yparHeHue Makcsema. Bropoe ypasHenue
MakcBeia. Tperbe ypaBHenne MakcBemna. UerBeproe ypaBHeHue MaxkcBemwna. YpaBHEHHE
HenpepbBHOCTH. 3akoH OMa B auddepeHnnansHoi GopMe. Y TOUHEHUE MOHATHS O IPOBOIHUKAX
¥ IHDIEKTPUKAX B CBeTe ypaBHeHMH MaxcBemna. Kiaccuguxanus 21eKTpOMarHUTHBIX SIBICHHH.
VYpaBHeHne MakcBelia 1 CTOPOHHHE TOKH.

2,3=>4,5,6,7, 8, 10.

Jluteparypa: 6.1, [1] ¢. 25-38; KJ1 ¢ 11-23.

3. ['panmunble ycnosus. HenpuMeHuMocTh ypaBHeHu# Makcsenna B nuddepennuansaoil popme
Ha TpaHWile pasjena JBYX cpel. I'paHHuHBIEC yCIOBHS JUI BEKTOPOB DJIEKTPUYECKOIO MOJIS.
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['paHMuHBIE YCIOBHMs Ul BEKTOPOB MarHUTHOro mons. [TomHas cucTeMa rpaHHYHbBIX YCIOBHAH.
[ paHuYHbIC YCIOBHS HA IOBEPXHOCTH UICATBHOTO MPOBOJAHHKA.

3,4=>7, 8, 10.

JImteparypa: 6.1, [1] c. 40-48; KJI ¢ 23-31.

4, DHeprus SICKTPOMATHUTHOIO MOJA. bajaHc SHePruy 3NEKTPOMArHUTHOIO TMOJLL. [ImoTHOCTB
SHEPIMH 31€KTPOMarduTHOro moas. CKopocTh pacnpOCTPAHEHHs 3JIEKTPOMArHWTHOW SHEPryM.
YpaBHenue MakcBeiia Uil MOHOXPOMATHYECKOTO TOJsA. YpaBHeHUe Oanamca A CpelHed 3a
nepuoa MomHocTd. KoMIulekcHas MomHOCTb. TeopeMa €AHMHCTBEHHOCTH MJIi BHYTPCHHHX H
BHEIIHMX 3a7a4 AEeKTPOAUHAMUKH.

2, 5=>7, 10.

Jureparypa: 6.1, [1] c. 52-69; KJI c. 31-49.

5. BonHOBBIE ypaBHeHHs. Y paBHeHre [ el1pMrobia. DNeKTpoJMHAMAYECKUE TOTEHIHAl BI
U KOMILIEKCHBIX aMIUTMTYJl. PellleHre HeoJHOPOAHBIX ypaBHeHUH ['eibMmronbua. YpaBHEHHE
MaxkcBelnia ¢ y4eTOM MAarHWTHBIX TOKOB U 3apsiIOB.

2,3,4,5,6=>7,10, 12.

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

6. Tlnockue BONHBL ILIOCKHE 3JIEKTPOMATHUTHBIE BOJHBI B OJHOPOJHOM H3OTPOTHOH cpene.
[Ltockye BOJIHBI B OZHOPOAHON M30TpomHOI cpene Ge3 morepb. [1mocKkue BOMHBI B OQHOPOIHOH
M30TPOIHOM Cpelie ¢ IPOBOIUMOCTBIO, OTAMUHOM 0T Hyist. [Tonsipusanus BOIH.

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

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

7. Orpakenue W TpeJOMICHUE IUIOCKUX 3JICKTPOMArHUTHBIX BONH.BONHOBBIC ABICHHMS Ha
rpaHmue pasjena AByX cpei. Iloie IIIOCKOH BOJHBI, PaCHpPOCTPAHSIOMIECHCS B IMPOM3BOILHOM
HAmpaBlIeHNH. IlafeHue TIOCKOH BOJNHBI Ha TPAHMITY pasjiena [ABYX AMANEKTPHKOB. Y CIOBUS
HOJTHOTO MPOXOIKIECHHUS BOJIHBI BO BTOPYIO cpely. [lo/iHOE 0TpaxeHHE OT IPaHuIlbl pasjie/ia IByX
cpen. Tlagenue mIockoil BOJIHBI Ha TPAHHMITY TOTIomatomed cpeapl. [IpHOImKeHHbIe rPaHIYHbIC
ycnoBus llykuna - JleonToBHYa.

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

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

8. [losepxHoctHBI sbdekr. SBnenue nosepxHocTHOoro osddekra. Ilotepn oHeprum B
POBOJHMKE. DKBUBAICHTHBI IOBEPXHOCTHBIH TOK. [IOBEPXHOCTHOE  CONPOTHBICHHC
TIPOBOJHHKA.

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

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

9. DneMeHTapHbIE H3TyuaTenn. N3mydeHue 91eKTPOMarHUTHBIX BOJH. DIEMEHTapHbIH
371eKTPHYECKHH W3Ty4aTellb. AHATH3 CTPYKTYPBI LIOJI 31€MEHTAPHOTO JICKTPUISCKOTO
u3ntydatens. JluarpaMma HalipaBleHHOCTH IEMEHTapPHOTO JIIEKTPUYECKOTO K3y aTeIs.
MOIIHOCTD M3TyYeHHs HIEMEHTAPHOTO SIEKTPHUYECKOTO H3/TyJaTes. DNeMEHTAapHbIH MarHATHBIH
H3Ty4YaTellb.

2,3, 5.6, 10==11, 12,

JIureparypa: 6.1, [1] c. 136-154; KJI c. 98-110.

10. OcHOBHbIE TEOpEMBI AIEKTPOAMHAMHKH. Teopema eIMHCTBEHHOCTH UL BHYTPCHHMX M
BHCIIHMX 3384 JJIEKTPOJIMHAMHUKH. [[pUHIMI TepecTaHOBOYHON JBOMCTBEHHOCTH ypaBHEHUH
Maxceemwia. Jlemma Jlopenna. Teopema B3aWMHOCTH J7id  37CMCHTapHBIX u3Iydaresnei.
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JKBMBATCHTHBIE HCTOYHHKM 3jIeKTpoMarHuTHOro mons. [lpuamun Irodirenca - Kupxroda.
Onement [oiirenca.

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

Jlutepatypa: 6.1, [1] ¢. 63-70, 149, 157-165; KJI ¢. 111-121.

11. OcHOBBI Teopun M(pPAKIKK IJISKTPOMATHUTHBIX BOJNH., (CrTporas IOCTaHOBKA 3aja4
madpaximy. Judpaknns MIocKoi BOTHBI Ha KpyrosoM wimeape. [Ipubmokenne [lofirenca -

Kupxroda. [eometpuueckas ontuka. ['eomeTpuyeckas Teopus IMGpaKiHy.
Jluteparypa: 6.1, [1] c. 213-238; KJI ¢c. 122-136.

o omeHounbix MartepuanoB (POM) j1d  [pOBEACHHs — ATTECTAllMM  YPOBHSA
cOPMUPOBAHHOCTH KOMIETEHIMH OOYHalomMXCa M0 AWCHHILTMHE O(QOpMISeTcs OTACTbHBIM
JOKYMEHTOM.

6. YAEBHO-METOJUYECKOE U UTHOPOPMAITMOHHOE OBECIIEYEHHUE

JUACHHUTITJINHDBI
6.1. KaurooGecne4eHHOCTh
HaumMeHoBaHie TUTEpaTypbl: aBTOP, HA3BAHKE, BUI Ton KHUTOOBECIIEYUEHHOCTD
W31aHUs, H30ATENbCTBO W31aHHA

Hanuuwe B 3nekTpoHHOM Kartajore DbC

OcHoOBHas quTepaTypa

1. Kypaes A.A., [Tonkosa T.JI., Cunuusin A.K. 2013 http://znanium.com/catalog.php?bookinfo=3
DeKTpoAMHAMUKA U PaCIpOCTPaHEHUE PAUOBOIH:! 67972

yue6Hoe nocodue / A.A. Kypaes, T.JL. ITonkoea, A K.
Cunuupg. — M.: HUAL[ Uadpa-M; Mu.: Hos. 3Hanne, 2013.
— 424 ¢, 1SBN 978-5-16-006211-2

2. Mypomues J1.1O., 3eipanoB 10.T., @emonun [T.A. 2014 http://www.lanbook.com/books/element.php?
DneKkTpoAUHAMHMKA U PACIPOCTPAHEHWE PATHOBOJIH: p/1_cid/68&p/1_id=1107

yue6noe nocobue / J1.10. Mypomues, }0.T. 3sipsanos, ILA.
®enrornH. — M.: U3a. 2-oe. M.: «Jlanby, 2014, — 443 c.
ISBN 979-5-8114-1637-0

3. Fappuiio B.M. DiieKTpOAMHAMUKA U PACTIPOCTPAHEHUE 2019 http://e.lib.vIsu.ru: 80/handle/ 123456789/ 82
panuoBoH: gad. npaktukym/ B.M. I'aspunos, H.H. 83

Kopueesa; Bnagum. roc. yu-t um. AT u H.I'.
CrtonetoBbix. — U3a. 2-e mon. — Bnanumup: U3a-so Bal'V,
2019.-100 c. ISBN 978-5-9984-1106-9.

4. Kpamm M.H. COopHUK 3a1a4 0 OCHOBaM 2019 http://e.]lanbook.com/reader//book/167874/
anexTponuHamMuki: Yaeb. nocodue. — CI16.: M3n-o
«Jlanb», 2019. —256¢. ISBN 978-58114-1122-1

)IOHOJ'I HUTEJIEHAA AUTEPATYpa

1. BokoB JI.A. DIeKTpOANHAMUKA 1 PaCiPOCTPAHEHWE 2012 http://www.iprbooksshop.ru/13874.html
PaanoBOIH (ANEKTPOHHBIH pecypc): yuebHoe nocobue /
JL.A. Bokos, B.A. 3amotpunckiii, A.E. Manjens. —
DIeKTPOHHLIE TEKCTOBbIE TaHHBIE. — ToMck: TOMCKUA
rOCYI@pCTBEHHBIH YHUBEPCUTET CHCTEM YNPABICHUA 1
pamroanextponukn, 2012. — 301 ¢. ISSN 2227-8397

2. DnekTponuHamuka: Yuebroe riocodue / M.@. Bynarsm, 2013 http://znanium.com/catalog.php?bookinfo=3
B.®. Jly6posun, A.C. Curos. - M.: Ansda-M: HULL UHSH
UH®DPA-M, 2013. - 304 c. ISBN 978-5-98281-329-9

6.2. llepnoanyeckue U31aHusA
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DrekTpomuHamMuKka, TexHudeckas eKTpoanHamMuKa, Pagnodusnka, PannoTexarka u
JJIEKTPOHHKA.

6.3. UnTepHeT-pecypcesl

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.vlsu.ru:80/handle/123456789/6608;
http://www.iprbooksshop.ru/13874.html;
http://iprbooksshop.ru/13969;
http://znanium.com/catalog.php?bookinfo=391337.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILJIMHbI

Jlnst peanusanuyn yaeOHOTO Iporiecca 1o JaHHOH TUCLUIUIMHEE UMEeTCs CIIEHUAIBHOE TIOMEIEHHE
JUIst IPOBEICHHMS 3aHSTHH JCKITMOHHOTO, IPAKTHYECKOT0 ¥ 1ab0paTOpHOro TUIOB, IPYIIIOBLIX U
WH/IMBHIYATbHBIX KOHCYIbTAIIUH, TEKYINETO KOHTPOJIA H MPOMEXYTOYHOH aTTeCTalluy, ULl
CaMOCTOATENbHOM paboThL. JIeKIHOHHBIEC U TIPaKTHYECKIE 3aHATHS, JTadopaTOpHble paboTE
[IPOBOMIATCS B JTA0OPATOpHH « DNEKTPOJUHAMEKA U PacTIpOCTPaHEHHe PagHoBOIHY, (510 -3).
MartepuarbHO-TeXHUYecKoe o0ecreyeHne JUCIUILTUHB] BKIIOYALT:

- TabopaTopHBIC MAKETHI U U3MEPUTEIBHOE 000PyI0BaHHUE CIEHUATIN3HPOBAHHON TabopaTopun
(510-3) mo pucrunmrae ®PB (2 dusnyecknx rabopatopusix pabdotsl): ['4-114 ,1'4-37A,1'4-80 - 1
T, B3-38 — 3 ., BMT/-J — lmr;

- KOMIIBIOTEPHI CO CICIHANM3UPOBAHHBIM IporpaMMHBIM obecrieuennem LabVIEW B maGopaTopuun
(510-3) [u1s1 BBIOJIHEHMS BUPTYAIBHBIX JabopaTopHbIx padoT no gucuuniavie OPB (2 supryanbhbie

paboTsr).
/

y
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JIUCT NEPEYTBEPKJIEHN A
PABOYEM IMPOT'PAMMBI JUCUUILINHBI

Pa6Gouas mmporpaMma o00peHa Ha 208 1 2047 yueOHBII TOna
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