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1. UENMU U SAOAYN ANCUUNMTIUHDI:

[enbro npenonaBaHus JUCUMILIMHBI « QJIIEKTPOJAMHAMUKA U PACIIPOCTPAHEHHUE PaMOBOJIH»
SIBJISIETCS] OCBOCHUE CTYJEHTaMH OCHOB TEOPHM IEKTPOMATHUTHOIO IIOJIS U €€ PAIUOTEXHUYECKUX
IIPWIOKEHUH, BKIIIOYAs 3aKOHOMEPHOCTH PACIPOCTPAHEHMsI PAaJUOBOJIH B Pa3iIUYHBIX Cpelax, B
JIMHUAX NIepelad MIEKTPOMAarHUTHOM SHEPTUU.

OCHOBHBIMHU 3aJlauaMd H3y4Y€HHs AMCLUUIUIMHBI SABISAIOTCS (OPMHUPOBAHME Y CTYACHTOB
3HAHUN, HaBBIKOB U YMEHUH, O3BOJISIOLIUX BBISIBISITh €CTECTBEHHO-HAYUHYIO CYIIIHOCTb IIPOOJIEM,
BO3HHUKAIOIIUX B XOJ€ NPOPECCHOHATIBHON MAEATEIbHOCTH, IPHUBIEKATh I HX pPELICHUs
COOTBETCTBYIOUIMHA (PU3MKO-MAaTEeMaTHUECKUN amnmapar; (OpPMHpPOBAHUE y CTYACHTOB HABBIKOB
aHanu3a 0a30BBIX AJIEKTPOAMHAMHUYECKUX 3aJay; YMEHHs MPOBOJIUTH CAMOCTOSATENIbHBIA aHAIU3
($U3NYECKUX TPOIECCOB, MPOUCXOISIINX B PA3TUYHBIX HAMPABISIIOMIMX CHCTEMaX, YCTPOMCTBax
CBEPXBBICOKMX YaCTOT, B OJHOPOAHBIX U HCOIHOPOAHBIX CPEAAX U HA ECTECTBEHHBIX paguoTpaccax.

[IpuoOpeTeHHbIe CTYACHTAaMH 3HAHMS M HaBBIKM HEOOXOIUMBI Kak Uil pa3paboTKH
LIMPOKOTO KJIacca yCTPOMCTB, CBSI3aHHBIX C Iepefadeil ¥ IPUEMOM CUTHAJIOB, TaK U JUIsl TPaMOTHOM
JKCIUTyaTalluy PaIMOTEXHUYECKOU anmnaparypsl.

2. MECTO AMUCLUUNIINHDbI B CTPYKTYPE OOIT:

Jucuumnuza «9JeKTpoJMHAMUKA U PACIIPOCTPAHEHUE PAIMOBOJIHY»  SIBJISIETCSA OJHOM UX OCHOBHBIX
IMCUMIUIMH ~ Oa3oBoi  wactu.  JlucuuiiMHa — HEMOCPEICTBEHHO  OpPUEHTHpPOBAaHA  Ha
poeCCHOHATIBHYIO MOATOTOBKY OOyJaromuxcs. M3ydeHne MUCHUIUITUHBI «DIEKTPOAMHAMUKA U
pacrpocTpaHeHHE PaMOBOIH»  0a3upyeTcsl Ha 3HAHUSAX, [TOJyYEHHBIX CTYACHTAaMH NPU U3yYEHUU
JUCLUILUIMH MaTEMaTHMYeCKOr0 M €CTECTBEHHOHAY4YHOro IMKJa, Mpexjae Bcero, pusuku (pasmen:
3JIEKTPOMArHeTH3M), MaTeMaTHUeCKOro aHaiu3a (paszesnsl: TuddepeHnaTbHOoe U UHTErpajibHOe
UCUUCIICHUE, Teopust (YHKIOMA KOMIUIEKCHOTO TEPEMEHHOT0), JIMHEHHOW anreOpbl U
AHATUTUYECKOI reoMeTpuu (pa3/aes: BEKTOPHbIH aHAIU3).

OcBoeHME  JIUCHUIUIMHBI  «DJNEKTPOAMHAMMKA U  PacIpOCTPaHEHUE  PAJUOBOJIH»
HE00XO0AMMO Kak MpeALIecTBYOIEE Ul U3yUeHUs pslia NOCIEeYIOIMX TUCIUITINH: «Y CTpOHCTBA
CBY u anTeHHB»; «YCTpOWCTBa T'€HEPUPOBAaHUS M (HOPMUPOBAHMSI CUTHAIIOBY; «YCTpOMCTBA
npuemMa U IpeoOpa3oBaHUs CUTHAJOB»; «PannorexHuuyeckue cucTeMbl», «MHOTOKaHaJlbHbIE
1M (POBBIE CUCTEMBI TTEPEAAYN.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA OUCLUUNIIUHDI:

[Iporecc u3yueHust TUCIUILIMHBI HAIIPABJICH HA POPMUPOBAHUE CIIECTYIONTUX KOMIIETEHITUH:

- CIOCOOHOCTBIO BBISIBIISITh €CTECTBEHHO-HAYYHYIO CYITHOCTH MPOOIEM, BO3HUKAIOIIUX B
x0J1¢ MPOoeCCUOHATBHON JEATETLHOCTH, MPUBJICKATH ISl KX PEIICHUSI COOTBETCTBYIOIIHNKN (U3HKO-
maremarudeckuit armapar (OITK — 2)

- TOTOBHOCTBHIO y4YaCTBOBATh B COCTaBJIICHUM AaHAJIMTUYECKHX OO30pOB W HAy4YHO-
TEXHHYECKUX OTUYETOB IO pe3ydbTaTaM BBINOJTHEHHONH pPal0OThl, B MOATOTOBKE IyOIUKAIIUN
pe3yIbTaTOB MCCIICIOBAHUI M pa3pabOTOK B BU/E Mpe3eHTaIHi, cTarei u qokiaanos (ITK — 3)

4. OB bEM AUCLUMNNUHBI N BUAbl YYEEHOWU PABOThI

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIECT 4 3aYETHEIX €IUHUIIBI.

Bun yueGHOI paboThI Bcero Cemectpsl

4acoB 1 2 3 4 5 6 7
AyIuTOpHBIE 3aHATHS (BCEro) 72
B ToMm uncne:

Jlexun 28
JlabopartopHsie pabotsl (JIP) 16
IMTpaktryeckue 3ansTus (113) 28
Cemunapsi (C)
Komnoksuywmsl (K)
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Kypcogoii npoext/(pabota) (ayauTopHas Harpy3Ka)

Jlpyaue 6udvl ayoumoproii pabomol

CamocTosiTeTbHasI padoTa (Bcero) 36

B ToMm uucne:

Kypcooii npoexT (pabora) (camocTosiTensHas padoTa)

PacuetHo-Tpaduyeckie paboThI

Pedepar

Hpyaue 6udvl camocmosamenvbroi pabomol

[ToaroroBka K MPakTUUECKUM 3aHATHUSIM M TECTOBBIM 28
KOHTPOJILHBIM paboTam

[ToaroroBka x J1abopaTOpHEIM paboTaM 8
[ToaroroBka K 9K3aMeHy 36
Bupn artrecranuu (3aueT, 3K3aMeH) JK3
O061as TpyI0EeMKOCTh Yac 144

3auernpie Enuanme TpymoemMkocTi 4

5. COOEPXAHUE ANCLUUIMIUHDI

5.1. Pa3zgenpl AMCOUIIINH M BUABI 3aHATHI

= g _
No E g E E E % %) % % § § dopmupyemble
i HammMeHnoBaHue pa3zaena AUCIUIITHHBL Z é E é % 2 & g = g 2 KOMIIETEHLINH
= = & = oo év g 5 é@ (OK,HK)
= |3
1. | UnrerpansHble u nuddepeHuanbuble ypaBHEHUs 4 4 4 12 OIIK - 2, TIK-3
9IICKTPOMArHeTH3Ma
2. | OCHOBHBIE TEOPEMBI Y IPUHIIUIIBI B TEOPUH 2 2 2 6 OIIK - 2, TIK-3
rapMOHUYECKHX IOJIEH
3. | Ilnockue 35eKTpOMarHUTHHIE BOJIHBI B 3 4 4 1 OIIK - 2, TIK-3
HEOTPAaHUYCHHBIX Cpeax
4. | I'paHnuHbBIe 3a]]a4H DJIEKTPOAMHAMUKHI 3 4 2 4 13 OIIK — 2, TIK-3
5. | DnekTpoMarHuTHBIE BOJIHBI B  HaNpaBISIOMINX 4 4 4 6 18 OIIK - 2, TIK-3
cHCTEMax
6. | DmekTpoMarHuTHBle KOJe0aHMS B  OOBEMHBIX 2 4 2 4 12 OIIK - 2, TIK-3
pe3oHaTOpax
7 | Usny4enue 3JIEeKTPOMArHUTHBIX BOJIH. 2 4 4 10 OIIK - 2, TIK-3
DiieMeHTapHbIE H3JIy4aTelH
8 | PacmpocrpaHeHue 3JIeKTPOMArHUTHBIX BOJIH BOIH3U 3 4 2 4 13 OIIK - 2, TIK-3
moBepxHOCTH 3emud. JTudpakmus
9JIEKTPOMArHUTHBIX BOJH
9 | Tponocdeproe u noHOCHEPHOE PACIPOCTPAHEHUE 3 2 2 7 OIIK - 2, TIK-3
paJHOBOJIH
10 Mogenu 1 METOJIbl pacyeTa pajuoTpacc 2 2 2 6 OIIK -2, TIK-3
BCET'O 28 16 28 36 108
5.2. Conep:xanue pa3ieoB JMCHUILTAHBI (110 JEKIIUSIM)
dopmupye
Ne HanmenoBan Tpynoem MPI®
CopepxaHue pa3iesioB KOCTh KOMITETEH
/I | We pa3lelioB
(uac.) U1
(OK, IIK)
1. | Unterpamsnst | [Ipeamer m conepkanue Kkypca. OCHOBHBIE YpaBHEHUS 4 OIIK -2,
eu 3JIEKTPOMATHUTHOTO MOJISL — ypaBHEeHHs1 MakcBemia. MartepuanbHble IK-3
mubdepeHun | ypaBHEHHsS M KiaccHUKaLus cpell. Y paBHEHUE HEIPEPBHIBHOCTH H 3aKOH
alTbHBIC coxpaHeHus 3apsaa. CTopoHHHE HCTOYHUKY. [TonHas cucTeMa ypaBHEHHH
ypaBHEHUS MakcBena ¢ y4eTOM CTOPOHHUX MCTOYHUKOB. [101s Ha rpaHuIax pasuena
BIIEKTPOMArd | cpei. ['paHUUHBIC YCIOBHS JUTS BEKTOPOB 3JIEKTPOMArHUTHOTO MOJIS.
eTnsma I'paHuYHBIE YCIOBUS HA TOBEPXHOCTH UCATLHOTO IIPOBOIHHKA.
Kiraccudukanms 51eKTpOMAarHUTHBIX MOJIEH M0 WX 3aBHCHMOCTH OT
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BpeMeHu. ['apmMoHnueckue konebanus. YpaBHeHuss MakcBenia st
rapMOHUYECKHX KoyieOaHui. KoMIekcHbIe aMIUTUTYABI TIOJIEH.
KommuiekcHbIe AudeKTpudecKkas 1 MATHATHAS TTPOHHUIIAEMOCTH CPEJIBL.
bananc oHeprum B anekTpomMarHuTHOM 1mosie. Bekrop [IloiiHTHHrA.
DHepreTnyeckue XapaKTepUCTUKA TPH TapMOHHYECKOH 3aBUCHMOCTH
3JIEKTPOMArHUTHBIX IPOLECCOB OT BpeMeHH. CKOpOCTh IepeHoca YHEPTH
3JIEKTPOMArHUTHBIX TOJIEH.

OcHOBHBIE MarHuTHBIC TOKH 1 3apsiibl. Y paBHEHHS MaKCBeJUIa C y9eTOM OIIK - 2,
TEOpPEMBI U MarHUTHBIX TOKOB U 3apsiioB. [IpuHIUNI NepecTaHOBOYHOM IK-3
IPUHIUNBI B | ABOMCTBEHHOCTH ypaBHeHMH Makcpesuia. Teopema e JMHCTBEHHOCTH IS
TeopHuH BHYTpEHHEH U BHEIIHeH 3a1au anekTpoauHHHaMuKu. [IpuHiun
rapMOHHYECK | ’KBUBaJeHTHOCTHU. Jlemma Jlopenia. Teopema B3auMHOCTH.
UX NOJICH
ITnockue BonHOBOI! XapakTep NEpeMEHHOT0 31EKTPOMArHUTHOTO MOJIS. OIIK -2,
3MeKTpoMarH | YpaBHeHus [enbMmronbua. [Imockue BOIHBI M MX XapaKTEPHCTUKU. IK-3
UTHBIE BOJIHBI | BonmHOBOE uMcio U BOJIHOBOM BeKTOp. @pOHT BosIHEL. B3aumHas
B OPHEHTAISI BEKTOPOB MOJISI M BOJIHOBOTO BEKTOpA B cpesie 0e3 moTeps.
HeorpanmdeH | BomHoBoe compoTuBienue. [lonspuzanys 31€KTpOMarHUTHBIX BOJIH.
HBIX cpefax DNeKTpOMarHUTHBIE BOJHEI B cpefax ¢ norepsmu. Koaddumment

3aTyXaHUs.

PacnpocTpaHeHre 31€KTPOMAarHUTHBIX BOJIH B @HU30TPOIHBIX CpPEax.
I'pannunsie [TaneHue NI0CKOK JIEKTPOMArHUTHOM BOJIHBI HAa IPaHUILy pa3jela ABYX OIIK -2,
3a7a4u nunexTpudeckux cpea. @opmyinel Openens. SBiaeHue MoJIHOTO IK-3
NIEKTPOAMHA | MPOXOXJAeHHs, yroi bpioctepa. YcioBus BOSHUKHOBEHHS ITOJTHOTO
MUKHI OTpakeHHs OT I'PaHMILBI pa3ziena ABYX TUIJIEKTPUUECKUX Cpell, CTPYKTYpa

MOJIS HaJ U IO rpaHune pazaena. OTpaxeHue oT HaealbHO MPOBOAAIEH

MMOBEPXHOCTH, CTPYKTypa noiis. [lagenue miockoi 3neKTpoMarHuTHOM

BOJIHBI Ha TPaHMILY pa3zena ANICKTPHUKA U MOTJIOMIAOIIEH cpepl.

[TpubmKkeHHBIC TPaHUYIHBIC YCIIOBHS JIeOHTOBHYA.
OnextpomarH | OOmue cBEJEHUS O HANPABISIONIMX CHCTEMax M HAIPaBIIEMBIX BOJHAX. OK-10,
uTHbIe BONHEI | [locTosHHAs pacmpocTpaHeHns, (a3oBas CKOPOCTh M JUIMHA BOJHEI B MK-2, TIK-
B muHuK nepenadn. Kputudeckas yacrora. Kimaccuduxamust HanpaBisieMbIX 19
Hanpasysitol | BojH @ T, E, u H —BonHsIL
ux cucremax | Ilomble  MeTamnudeckne  BONHOBOIBI:  HPSIMOYTOJNBHBIH,  KPYTJIBIH.

CrpyKTypa 3JeKTpOMAarHUTHOTO TIOJISi, OCHOBHBIE THUIBI BOJH, (azoBas u

TpyNNoBasl CKOPOCTH, JUIMHA BOJIHBI B IIPAMOYTOJBHOM BOJHOBOJE,

XapaKTepUCTHYECKOE COMPOTHUBIIEHHE, 3aTyXaHHE AIIEKTPOMArHUTHBIX

BOJIH. BI0Op pazmMepoB BoIHOBOAA [UIsi paOOThI HA 331aHHOM THIIE BOJIH.

OcoGenHocTy BOJH TuNa T ¥ OCHOBHBIE TapaMeTpsl T BOJHEI B

KOaKCHaJIbHON U JBYXIPOBOJHOM InHUM nepenauu. da3oBas nocTosiHHas,

(ha3oBast CKOPOCTH, TPYMIIOBAsT CKOPOCTH, JUTMHA BOJIHBI B JINHUH,

BOJIHOBOE CONIPOTHBIICHHE.
Onektpomara | OObeMHBIE pe30HATOPHI. OTPE30K HANPABIAIONICH CTPYKTYPHL, OIIK - 2,
UTHBIE OTPaHWYEHHBIH METAIIINIECKUMH TOPLEBBIMH IIOBEPXHOCTSIMH, KaK IK-3
KoneGaHusi B | pe3oHaTOp. AHAJIN3 COOCTBEHHBIX KOJIEOAHUH B TIOJIBIX PE30HATOPAX.
00BEMHBIX [IpsMoyrombHbIE ¥ MMIMHAPHYECKHE pe3oHaTopbl. Onpenenenne
pe3oHaropax | pe30HaHCHOH 4acTOTHI U IOOPOTHOCTH OOBEMHBIX pe3oHaTOpoB. [TonsiTHe

00 OTKPBITBIX U TUAIIEKTPUIECKUX PE30HATOPAX.
Nznyuenue ITocTanoBka 3a1auu 00 W3Iy4eHUU. Y paBHeHUS MakcBelia st 00J1acTH, OIIK - 2,
3JEKTpOMAarH | cojeprKauieil CTOpOHHHE UCTOYHUKU. HeoqHOpoAHbIE BOJTHOBBIE IK-3
UTHBIX BOJIH. | ypaBHeHUs (ypaBHeHHs Jlamambepa). BekTopHBIN U CKaIAPHBIHA
OneMeHTapH | 3JeKTpoJMHAMUYECKHEe oTeHIHanbl. HeoqHOpOaHbIE BOTHOBBIE
13 YpaBHEHHSI IS DJCKTPOIUHAMUIECKHUX ITOTEHIINAJIOB U UX PELICHNUS.
U3JTy4aTenu 3ana3aplBalOIMe IOTEHIMANBL.  ODJIEMEHTapHBIN IEKTPUUYECKUN

M3JTydyaTesb U CBOWCTBA BO30YkJaeMol UM c(hepuiecKol BOJIHBI.

OneMeHTapHBI MarHUTHBINA U3JIy4aTellb: CTPYKTypa IO, AUarpaMMbl

HaNpaBJIEHHOCTH, COTPOTUBICHUE U3ITY4EHUSI.
Pacnpoctpan | Knaccudukanus pagroBoIH 1o AUana3oHy 1 croco0y pacrpocTpaHeHHUsI. OIIK -2,
eHue PacnpocTpanenne pagMoBOIH B cBOOOJHOM MPOCTPAHCTBE. IK-3
JNEeKTpOoMarH | MakcuManbHble JadbHOCTH PAJUOCBA3U U PaIUOIOKALIUY.
WTHBIX BOJH IonsTue sBneHUs qudpaKIUK MEKTPOMArHUTHBIX BOJH. [Ipnbmmkenue
BOJIN3U I'roitrenca-Kupxroda B onucanmnu siBjaeHns audpaknun. 30861 OpeHens.
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MOBEPXHOCTHU
3emutn.
Judpaxius
ANEKTPOMArH
WTHBIX BOJTH

Judpakuus @penens u Gpaynrodepa. Audpakiust riockoi BOJIHEL Ha
KPYTJI0M OTBEPCTHH B HACAIHHO IPOBOJSAIIEM 3KpaHe, HA HEMPO3padHOi
HOMYIIIOCKOCTH. O0IacTh MPOCTPAHCTBA, CYIIECTBEHHAS IS
pacmpocTpaHEeHHUs PaJHOBOIIH.

BnusiHue 3eMHOM IOBEPXHOCTH Ha PacpOCTPAHEHUE PATUOBOJIIH.
ITapameTpbl 3eMHON OBEpXHOCTU. PaccTosiHue npsMoil BUAUMOCTH.
Krnaccudukarnms Mmozpenei pagruoTpacc HaJ 3eMHOI moBepxHOCTEIO. [loe
U3Tydaresns, IOAHATOTO HaJl INIOCKON MOBEPXHOCTHIO.
Wnrepdepenumonnas popmyina u popmyia Beenenckoro. J(narpammer
HAaIpaBJIeHHOCTH MOJHITHIX aHTeHH. BimsHue chepuunocTu 3emitu.
IIpuBeneHHbIe BEICOTHI. PaccesiHue paguoBOIIH IEPOXOBATHIMU
nosepxHocTsamu. Kpurepuit Panes.

Pacuyer nons mpu HU3KO PacloNIOKEHHBIX aHTeHHax. DopMyna uxeanbHON
panuoriepenadu ¥ MHOXKHUTEIh ociabnerns. CTpyKTypa Mot BOIn3u
noBepxHocTH 3emuu. @opmyna Hlyneiikunaa-Ban-nep-Tlos.
PacnpocTpaneHre paguoBOIH IPU HU3KO PACIIONOKECHHBIX AaHTCHHAX HaJ|
HEOJHOPOAHOM Tpaccoil. beperoBast pedpaxims.

PSMOY BUAMMOCTH C YUCTOM BIIMSHUS 36MJIH U TPOTIOCHEPHI.
Pacnipoctpanenue paguoBOIH HA JTMHUIX CBSA3H CITyTHHUK-3€MJIs, 3eMJIs-
cnyTHUK. PacmipocTpaneHue painoBOJIH B TOPOJCKUX YCIOBHUSX.
PacmpocTpaneHue BOIH ONTHYECKOTO JHANa30Ha.

[Iymel 1 oMexu paauonpuemy. Kinaccudukaius u xapakTepUCTUKA
HCTOYHHKOB BHEITHHUX ITIOMEX.

9 Tponocdepr | CTpoeHue u AMEKTPOANHAMHYIECKIE TapaMeTPhl 3eMHOH aTMochepsl 3 OIIK - 2,
oe (Tpomrocdeps! 1 HoHOCPEPHI) U MEKIUIAHETHOHN CPEIHI. IK-3
HOHOC(EepHOE | DKCIEpUMEHTAIBHBIE METO/IBI HCCIEAOBAHNUS NTapaMeTPOB aTMOChEpBI.
pacnpoctpan | OCHOBHBIC 3aKOHOMEPHOCTH PacpOCTPAHEHNU paJHOBOJH B aTMocdepe.
eHue IIpenomnenue panuoBosH. [IpuMeHeHe METOa TeOMETPUYECKON ONTHKH
pazuoBONH K aHAJIM3y PAaclpOCTPaHEHHUS BOJH B CIIOUCTOH Tpomocdepe 1 HoHOChepe.

Bunbt TporocdepHoit pedpakuum. 3aK0H OTpakeHHs! paJMOBOJH B
noHochepe. BiusiHue MarHUTHOTO TI0JIst 3eMJIM Ha PaclpoCTpaHeHHe
paaroBONH B HOHOC(epe. PaccessHue pagioBOIH HEOIHOPOAHOCTSIMH B
aTMocepe. MexaHU3MbI ocialneHns HaIIPsHKEHHOCTH T0JIs B aTMocdepe.
VckaskeHns1 paIiOCUTHAJIOB IIPH PACTIPOCTPaHEHHUHU B aTMocdepe.
3amupaHus paJuoCUIHAIOB B 00ph0a ¢ HUMHU.

10 | Mopnenu n OCOOCHHOCTH pacIpOCTPaHEHHS PATHOBONH PA3IHMYHBIX JHAa30HOB Ha 2 OIIK - 2,
METOJIbI peanbHbIX Tpaccax. Pacnpocrpanenue paguoBonas KB nquanasona ¢ yuetom IK-3
pacdera BIMSTHUSA HOHOC]epHI. PactipocTpaHeHne pagroBOIH METPOBOTO
paguoTpacc JMana3oHa U 6oJiee KOPOTKUX PaJHOBOJIH B IIpe/ieNax U 3a IpeenaMu

5.3. Pa3nenbl TUCHUIUINHBI U MEKTUCIUNIJIMHAPHBIE CBSI3HU € 00eCeYHBAIOIIUMHA
(mpeabIAYIIUMH) M 00ecneYuBaeMbIMH (OCASAYIOIIMMH) TUCHHILINHAMHA

Ne HaumenoBanue Ne Ne pa3nenoB JaHHOW AWCIUTUTAHBI U3 Ta0I.5. 1, A1 KOTOPBIX
/i 00eCIIeYnBarOIINX HEO0XOIMMO U3yUeHHE 00SCIIeUNBAONTNX (TIPEIBIYIIIX) U
(mpenpInynvx) u obecriedrBaeMbIX (ITOCTEIYIOIINX) TUCIUTLIINH
obecneurnBaeMbIX 1 2 3 4 5 6 7 8 9 10
(TTocIe AyIOMKX) AUCITUTLTHH
[IpexmecTBYOUIHE THCIUIIHHBI
1. MartemaTnka + + + + + + + + + +
2. Ddusuka + + + + + + + + + +
[ocaenywimne IUCHUAILTHHBI
1 Ycrpotictea CBY 1 aHTEHHBI + + + + + + + + + +
2 YcrpolicTBa npreMa u + + + + + + + + + +
peoOpa3oBaHMs CUTHAIOB
3 PaguorexHuyecKrue CUCTEMBI + + + + + + + + + +
4 MHorokaHaJIbHBIE TIH(POBEIE + + + + + + + + + +
CHCTEMBI IIepeaadn

5.4. CooTBeTcTBHE KOMIIETEeHINI, (POPMUPYEMBbIX IPH U3yYeHUHU JUCHUIIMHBI, U
BH/IOB 3aHATHH

| IlepeueHs ‘

Bunpl 3angaTuii ‘

DopMbl KOHTPOJIS IO BCEM BUJAM 3aHITHI
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KOMIIETEHIIA JI Jla6 | Tp. KP/KIT | CPC
OIIK -2 + + + + KonTponsHas padora. Omnpoc Ha 1a00paTOPHBIX
paboTtax. DK3amMeH
MK-3 + + + + | Konrponpras padora. Onpoc Ha 1ab0opaTOPHBIX
pabotax. Dk3ameH

JI — nexmus, [p — npakTudeckue U ceMuHapckue 3ansatus, Jlab — maboparopusie padotsi, KP/KII —
KypcoBas padora/mpoekt, CPC — camocTositensHast paboTa CTyAeHTa

6. METOAbl N ®OPMbl OPTAHU3ALIMN OBYYEHUA

TexH0JI0rMi HHTEPAKTHBHOIO 00yUeHHsI MPU Pa3HbIX (hopMax 3aHATHII B yacax
DopMbI Jlexuuu [paktuueckne | JlabopaTopHbie Beero
MeTo bl (qac) 3aHATHA (Jac) 3aHATHA (Jac)
Hcnonp30Banne MyJIbTUMEANNHBIX CPEACTB 4 4
PaboTa B rpymnme 8 8
Pabota ¢ KOHTPOJIBHBIM TECTOM 8 8
HToro nHTEpaKTUBHBIX 3aHATHI 20
7. NIABOPATOPHbIU NMPAKTUKYM
Ne Ne paznena HammenoBanwne 1abopaTopHbIX padoT Tpyno- OK, IIK
n/m JVCIUTITHHBI €MKOCTb
(dac.)
1 4 HccnenoBanre HaKJIOHHOTO MaJeHUs 4 OIIK -2, TIK-3
ONTHUYECKHX BOJIH HAa TPaHMIly pa3zesia IBYX
cpen
2 5 HUccnenoranue nunuii nepegaun CBY 4 OIlK - 2, I1K-3
JIana3oHa
3 6 Hccnenoranre 00bEMHOTO pe3oHATOPA 4 OIIK - 2, I1K-3
4 8 HccnenoBanue BiausHUE 3eMIIM HAa U3Ty4eHUE 4 OIIK - 2, T1K-3
AQHTCHH
8. MPAKTUYECKUE 3AHSATUS (CEMUHAPDI)
Ne Pa3nen qnucHuILInHb TeMaTuka NpaKTHYECKUX 3aHATUI Tpyno- KoMmnerenmnuu
m/n | u3 Tab6m. 5.1 €MKOCTh OK, IIK
(uac.)
1 WuTerpanbubie 1 YpaBHeHHUss MakcBeiia B MHTErpajibHOU U 4 OIIK - 2, TIK-3
muddepernuansaeie | muddepeHnmanbaoi Gopmax. [1odaHEI TOK U ero
ypaBHEHHS COCTaBJIAIONIHE.
3NEeKTpOMarHeTu3Ma MarepuasnbHble ypaBHeHHUs. [ paHUYHBIE YCIOBUS LIS
BEKTOPOB JJIEKTPUUECKOTO U MAarHUTHOTO MOJISL.
Pacuer sHepreTHUECKUX XapaKTEPUCTHK
3JIEKTPOMArHUTHOTO TOJIS.
2 OcHoBHble TeopeMmbl | [IpuHINI epecTaHOBOYHO TBOMCTBEHHOCTH ypaBHEHHI 2 OIIK - 2, TIK-3
W NIPUHLIKIIBL B Makcgeina. Teopema €IMHCTBEHHOCTH 1JIs1 BHYTPEHHEN U
TEOpHn BHEIIHEH 3a/a4 371eKTpoiuHHHaMuKu. [TpuHImn
rapMOHHYECKUX sKkBUBajeHTHOCTH. Jlemma Jlopenna. Teopema B3auMHOCTH
noJiei
3. | Inockue Brruncnenue napamMeTpoB IUIOCKOH BOJIHBI, 4 OIIK - 2, TIK-3
JJIEKTPOMarHUTHBIE pacIpocTpaHsIonIelcs B cpenax 0e3 moTepb, B Cpeaax c
BOJIHBI B MIOTEPSIMH.
HEOTrpaHUYEHHBIX
cpenax
4 I'pannunble  3agaun | Brruncnenne k03h(HUINEHTOB OTpaXKEHUS U 2 OIIK - 2, TIK-3
AIEKTPOAMHAMUKHI IPOXO’KIEeHNUS, yria bprocTepa mpu mafeHnu IUIOCKOH
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9JIEKTPOMarHUTHOM BOJIHBI HA TPaHUILy paszesia AByX
JIMJICKTPUYECKHX CPE]l.

5 OneKTpOMarHUTHBIE Brruncnenue xapakTepUCTHK IEKTPOMArHUTHOTO MOJIS 4 OIIK - 2, TIK-3
BOJTHBI B | pa3IMYHBIX THIIOB BOJIH B IPSIMOYTOJIFHOM U BOJIHOBOJIE
HaNpaBILTFOIINX Br160p momnepeuHpIX pa3MepoB LTS OJJHOBOJIHOBOTO
cHcTeMax pexxnma paboTEHI.

6 OnekTpoMarHuTHeIE | BeranciieHne pe3oHaHCHOH 9acTOTHI U JOOPOTHOCTH 2 OIIK - 2, TIK-3
KoJIeOaHus B | 0OBEMHBIX PE30HATOPOB.
00BEMHBIX
pe3oHaTopax

7 Wznyuenne Brrancienue cTpyKTYpHI OIS, AHATPAMMEI 4 OIIK - 2, TIK-3
9JIEKTPOMAarHUTHBIX | HANpPaBIEHHOCTH, CONPOTUBIICHHUE M3ITyICHUS
BOJIH. 3JIEMEHTAPHOTO HIIEKTPHUECKOTO N3ITydaTels.

DneMeHTapHbIe
n3JIydaTenu

8 Pacnpoctpanenne Brruncienue HanpsHKeHHOCTH 3J1€KTPOMArHUTHOTO TIOJIS 2 OIIK - 2, TIK-3
JJIEKTPOMAarHUTHBIX | MPHW MOMOILIM MHTEP(EPEHIMOHHBIX GopMyI1, GOPMYJIBI
BOJIH BOJTU3HU Bgenenckoro. Pacuer o6mactu mpocrpaHcTBa,

MIOBEPXHOCTH 3eMJIM. | CYIIECTBEHHOM JJIsl paclpOCTpaHEeHUs! PaJHOBOJIH.
Judpakuust

AJIEKTPOMAarHUTHBIX

BOJIH

9 Tponocdeproe u Or1eHKa BAMSHUSA TapaMETPOB TPOTIOC(EPBI X HOHOCHEPHI 2 OIIK - 2, TIK-3
noHocgepHoe Ha yCIIOBHSI paCIpOCTPaHEHHS PAIHOBOIH PA3THIHBIX
pacIpocTpaHeHue JMana30HoB
pasoBOIH

10 Mopenu U METOIBI 3HAKOMCTBO C OCOOCHHOCTSIMH ITOCTPOCHUS U pacdera 2 OIIK - 2, [IK-3
pacdera paguoTpacc | paXvoNIMHHI pa3IMdHOTO Ha3Ha4deHUs (Tele U paguo

BEIIAHMs, Tepeaun HHYOPMALNH, paTHOIOKaluH 1
HaBUTAIMH U TIP.)
9. CAMOCTOATEJIbHAA PABOTA
Ne Paspen nucuuninvHbl TemaTnka caMOCTOSITENbHON pabOThI Tpyno- | Komnereniuu KonTtpons
m/on | u3 Taom 5.1 (Oemanuzayusn) E€MKOCT OK, IIK BBITIOJTHEHUS
b paboThl
(dac.)

1 WuTerpansHble U M3yueHne  TEOpETHYECKOrO0  MaTepHana. 4 OIIK - 2, TIK-3 | KontponsHa
muddepennnanbapie | [Toaroropka kK MpakTHYECKUM 3aHITHSIM U g pabora.
YpaBHEHUS TECTOBOM KOHTPOJILHOM padoTe.

JIEKTPOMarHeTu3mMa

2 OcHoBHbIe TeopeMbl | M3ydeHHne TeopeTniecKoro MaTepuania. 2 OIIK — 2, [IK-3 | Ompoc Ha
W TIPUHIIMIIB B [ToaroroBka K NPaKTUYECKUM 3aHSITUSIM. MIPaKTHYECK
TEopHn OM 3aHSATHH.
TrapMOHHYECKUX
oJIel

3. | Imockue N3yuyenue TeopeTnyeckoro Marepuana. 4 OIIK - 2, TIK-3 | KonTponsHa
asekTpoMarauTHele | [IoaroToBKa K MPakTHYECKUM 3aHSTUSIM U 1 pabora.
BOJIHBI B TECTOBOM KOHTPOJILHOM padoTe.

HEOTrPaHUYEHHBIX
cpenax
4 I'pannunble  3azaum | M3ydeHue TEOPETHUUECKOTO MaTepuaa. 4 OIIK — 2, TIK-3 | KontponsHa
ANEKTPOJUHAMHUKH [ToaroToBKa K MPaKTUYECKUM 3aHSITHIM U g pabora.
TECTOBOU KOHTPOJIbHOH pabote. [loaroroka Oruer no
K 1abopatopHoit paboTe nabopaTtopH
oif pabore.

5 OnexkTpoMarHuTHele | V3ydeHue TeopeTHIecKoro Marepuana. 6 OIIK - 2, TIK-3 | KouTpoasHa
BOJTHBI B | IToaroToBka K NpakTHYECKUM 3aHSATHSIM U g pabora.
HaIIPABJIIOILUX TECTOBOW KOHTPOJIBHOII padore. Ilogroroska Ortuer o
cucreMax K JlabopaTopHoii paboTe n1abopaTopH

oii pabore.

6 OnexkTpoMarHuTHele | V3ydeHue TeopeTHIecKoro Marepuaa. 4 OIIK — 2, TIK-3 | KouTpossHa
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KoJieOaHus B | ITonroToBka K NpakTHYECKUM 3aHSITHSAM U s pabora.
00BEMHBIX TECTOBOM KOHTPOJIbHOM padoTe. [Tonroroska Ortuer no
pe3oHaTopax K JJabopaTopHoii paboTe 1abopaTopH
oii pabore.

7 N3nyuenue M3yuenne  Teoperuyeckoro - Marepuana. OIIK — 2, [IK-3 | KoHtponsHa
yeKTpoMarHuTHeIX | [IoAroToBka K MpPakTHYECKHM 3aHATHSAM H 1 pabora.
BOJIH. TECTOBOW KOHTPOJIBHOI1 padore.
OneMeHTapHBIE
H3ITydaTenn

8 Pacnpoctpanenue W3ydenne  TeopeTHUecKOro  MaTepHaia. OIIK - 2, TIK-3 | KonTponsHa
yeKTpoMarHuTHbIX | [IoAroToBka K MpPakTHYECKHM 3aHATHSAM H 1 pabora.
BOJIH BOJTH3U TECTOBOW KOHTPOJIBHOH padote. [logrororka Otuer 1o
MIOBEPXHOCTH 3eMIIM. | K J1abopaTopHOM pabore J1a00paTopH
Hudpakiust oii pabore.
AJIEKTPOMarHUTHBIX
BOJIH

9 Tponocheproe u W3ydeHue  TEOpETHYECKOrO0  MaTepHaia. 2 OIIK - 2, TIK-3 | KouTponsHa
noHoc(epHoe [loaroroBka K MpakTHYECKUM 3aHATHSAM U s pabora.
pacrpocTpaHeHue TECTOBOM KOHTPOJILHOM padoTe.
pasoBOIH

10 Monenu 1 METOABI M3yueHne  TeOpeTHYECKOro  MaTepHana. 2 OIIK — 2, [IK-3 | Ompoc Ha
pacyera paguorpacc | [IoaroroBka K IpaKTHYECKUM 3aHATUSAM MIPaKTHYECK

OM 3aHSATHH.

10. MIPUMEPHAA TEMATUKA KYPCOBbIX NMPOEKTOB (PABOT)

KypcoBoii npoekT (paboTa) yueOHbIM IJIAHOM HE MPEAYCMOTPEH

11. PEATUHIOBASA CUCTEMA N1 OLLEHKW YCNEBAEMOCTU CTYOEHTOB

MeToanka TeKymero KOHTPOJisi 0CBOEHHUS JHCIHMIIIMHbI

OcymectBisercas B cooTBeTcTBUM ¢ IloJsioxkeHmeM o0 mopsiike WCHOJb30BAHUA
PEeHTHHIOBOM CHCTEMBI IJIsl OLEHKH YCIeBAeMOCTH CTYAeHTOB (mpuka3 pekropa 25.02.2010 Ne
1902) 1 ocHoBaHa Ha OaNbHO- PEHTHHIOBOI CHCTEMBI OIICHKH YCIIEBAEMOCTH, JCHCTBYIOIIEH C
2009 r., koTOpasi BKJIKOYAeT TEKYLIUH KOHTPOJIb BBHINOJIHEHUS 3JEMEHTOB 00beMa JUCIUILINHBI
10 3JIEMEHTaM KOHTPOJISI C MOJIBEIEHUEM TEKYIIETro pedTuHra (pas3zaen 8) 1 HMTOroBbIi KOHTPOJIb.

IIpaBunia popMupoBanns NATHOAIVIBHBIX OLEHOK 32 KXY KOHTposbHYIO Touky (KT1,
KT2) ocymiectBisiercs myTeM OKpYIJIEHUS BEIMUNHBI, pacCUUTaHHOU 10 hopmyiie:

KTX| B (Cymma _6amnos, _nadpannas _xk _ KTx)*5

x=12

Tpebyemasn _cymma _6anios _no _OaubHOU _ packiaoke '

HToroBplii KOHTPOJIb OCBOEHHMS JUCIHMIUIMHBI OCYIIECTBISIETCS Ha OSK3aMEHE I10
TpaIULIMOHHON NATHOAIUTbHOM mIKase. O0s3aTeIbHBIM YCIOBUEM TIEepe]l CAauel SK3aMeHa sBIseTCs
BBITIOJIHEHUE CTY/ICHTOM HEOOXOMMBIX 10 padoueil mporpaMMe Ui TUCIUILTIHBI BUIOB 3aHITHM:
BBINOJIHEHHE U 3aIUTa pe3yIbTaToOB JaOOpaTOPHBIX padoT, cllaua KOHTPOJIbHBIX PadoT.

DK3aMEHAIMOHHBIA OMIIET COJEpKHUT J1Ba Bompoca. MakcumanbHas OLEHKa 3a KaKIbIid
BOMpoc cocTaBigeT 15 GamnoB. MakcuManbHas SK3aMeHallMOHHAs OlleHKa cocTaBiseT 30 Oayios.
DK3aMeHaIMoOHHas cocTaBisitomas MeHee 10 OammoB — HeCnada 5K3aMeHa, TpeOyeT MOBTOPHOU
nepe3iaud B YCTAaHOBJIEHHOM MOpPSIKE.

®opMHpOBaHHE HMTOrOBOl CYMMBI 0aJIIOB OCYIIECTBIISIETCS  IIYTEM CYMMHPOBAHUS
cemecTpoBoii (10 70 6aymioB) M SK3aMEHAIIMOHHOW cocTaBistonux (10 30 6amioB).

Tabdauua pacnpenejieHus 0a/JI0B B Te4eHHe ceMecTpa

MaxkcuManbHbIH Bcero 3a

0aJw 3a mepuos

MaxkcumanbHBIH
0aJi 3a mepuo

MaxkcumanbHBIH

DneMeHThl yueOHOH AeITeTbHOCTH
Oamn Ha 1-yio

ceMecTp
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KOHTPOJIbHYIO mexnay 1KT u 2KT mexay 2KT u Ha
TOYKY C Hayama KOHEIl CeMecTpa
ceMecTpa
[Mocemenune 3ansTH 3 3 3 9
Kontpompabie paboTh Ha 12 12 8 32
NPaKTUYECKUX 3aHATUAX
BeInonHe e 1 3a1mTa pe3yib-TaToB
71a00paTOpPHBIX paboT 10 10 20
KoMITOHEHT cBOEBPEMEHHOCTH 3 3 3 9
HToro MakcuMyM 3a NMepHoA: 18 26 26 70
Cnava sx3aMeHa (MakCUMyM) 30
Hapacraommum HTOoromMm 18 44 70 100
Hepec'leT 0aJI7I0B B OLHCHKMH 324 KOHTPOJbHBLIC TOYKH
BaJuibl Ha JaTy KOHTPOJIbHOM TOYKH OueHnka
2 90 % ot MakcuMasbHOM cymMbl OayutoB Ha naty KT 5
Ot 70% 1o 89% ot MakcuManbHOH cyMMmbl OaiutoB Ha jaty KT 4
Ot 60% 10 69% OoT MakcuManbHOH cyMMBI Oas1oB Ha naty KT 3
< 60 % ot MakcuMasbHON cyMMBbI 6asutoB Ha aaty KT 2
Hepecqu HTOrOBOM CYMMBI 0aJ1710B B TPAAUINHUOHHYIO MCKAYHAPOAHYHO OIICHKY
Ouenka (I'OC) HroroBasi cymma 6a/1/10B Ouenka (ECTS)
(Y4UTBHIBaeT YCHENIHO CAAHHDIM
IK3aMeH)
5 (OTIHMYHO) 90-100 A (0TIU4YHO)
85-89 B (o4eHb xopoio)
4 (xoporo) 75-84 C (xopo10)
70-74 D (yoBIE€TBOPHUTENHHO)
3 (YI0OBJIETBOPUTEIIHHO) 65-69
60-64 E(mocpencTBeHHO)
2(HEeyAOBIETBOPUTEIHHO) Huske 60 6aj10B F (HeymOBIETBOPHUTEILHO)
[IpeobOpazoBanre CyMMBbI OAJIJIOB B TPAAUIIMOHHYIO OIEHKY U B MEXIYHAPOAHYIO OYKBEHHYIO
OLCHKY MMPOUCXOAUT OJUH Pa3 B KOHIIEC CEMCCTpA IMOCIIC MOABCACHNA UTOT'OB U3YUCHUS
JTUCIUTUTUHBI( YCTICIITHOW Ca4M SK3aMEHa).
12. YYEBHO-METOAWYECKOE N UH®OPMALIMOHHOE OBECINEYEHUE
ANCUUTIIUHDbI:
12.1.0cHoBHast IMTEpPaTypa
1. B.M. TletpoB DnekTpoaWHaMHKa W PACHPOCTPAHEHUE PAAUOBOJH: YUYCOHHK st
BYy30B. - M.: Topsiuas nunus- Tenexom, 2007.-558 c. (100)
2. JLA.boxoB, B.A. 3amorpunckuii, A.E. Manzgens DneKkTpoAuHaAMUKa |

pacmpocTpaHeHue paauoBonH: Yu. mocodue.. - Tomck: TYCVYP, 2013. - 410c. — Pexum

noctyna: http://edu.tusur.ru/training/publications/3289
12.2. lonoiHMTEIBHAS JTUTEPATYPA

3. Jlumenos 0. B. Texnuueckasi 31eKTpoAUHAMHKA : Y4eOHOe mocoOue st By30B /
IO. B. [Inumenos, B. 1. Bonsman, A. JI. Mypasuos ; pex. 0. B. Ilumenos. - M. : Paguo n

cBs3b, 2002. - 536 c. (23)

4. @anbroBckuii O.M. TexHuueckast 3MeKTpoJUHAMUKA [DIIEKTpOHHBIN pecypc] : YueOHUK

1 By30B. — CII0. M3narenscBo «Jlanby, 2009. -432 c.
Pexxum noctyna: http://e.lanbook.com/view/book/403
12.3. IlepeyeHb MeTOANYECKUX YKA3aAHUI 110 NPAKTHYECKUM 3aHATUSIM, J1a0OPATOPHBIM
padoTamM M cCaMOCTOATEeIbHOMH padoTe CTYAeHTOB

1. bokos JI., Mannens A. E., [llanruna JI., CokomoBa XK. DneKTpoMarauTHbIE MOJIS U
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http://lib.tusur.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=LIB&P21DBN=LIB&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/view/book/403/

BoHBI: COOpHUK 3a/a4 M YINPaKHEHUH IS CTYIEHTOB, OOYYAIOMIMXCS MO HAMpPaBICHUSIM
noarotoBku OakanaBpo 11.03.02 (210700.62) «MHDOKOMMYHUKAITMOHHBIC TEXHOJOTHUU H
cuctembl cBsizu», 11.03.01 (210400.62) «Paguorexnuka» u crneunanpHoct 11.05.01
(210601.65) «PammodmeKTpOHHBIE CHUCTEMBl M KOMIUICKCHI» [DIEKTPOHHBIM pecypc| —
Tomck: TYCVYP: 2014. — 185 ¢. (YMII no mpaktuyeckum paboram)

Pexxum nocryna: https://edu.tusur.ru/publications/4876

2. Mannens A. E., Cokonosa XK. M., [llanruna JI. U  DnekrpomMarHuTHbIe TOJIA U
BoJHBI: COOPHUK TECTOBBIX 3a7a4 U BorpocoB — 2013. 375 c.

Pexxum noctyna: http://edu.tusur.ru/training/publications/3714

3. UccnenoBanune nmuanii nepenauyn CBY nuamazona: PykoBoacTBo K j1abopaTopHOit
pabote mns OakamaBpoB HampasiieHud moaroroBku 210700.62 «HGOKOMMYHUKAIIMOHHEIC
TEXHOJIOTUU U CUCTEMBI CBA3W», 210400.62 «PamuoTexHuKa», COECHUAIMCTOB HaIpPaBJICHUS
noarotoBku 210601.65 «PamguosnekrponHbie cucteMbl u KoMiuiekcel»y / Cokxonoa XK. M.,
Mangens A. E., @ateeB A. B., Hukudopos A. H. —2013. 24 c.

Pexxum nocryna: http://edu.tusur.ru/training/publications/3657

4. HccnenoBanne mnapaMeTpoB OOBEMHOTO pPE30HATOpPa MPSMOYIOJIBLHOTO CEUYECHHUS
[DnmexkTpoHHBI  pecypc]: PykoBomcTtBo Kk JrabopatopHoil paboTe Juis  OakanaBpoB
HanpasieHuit moarotoBku 210700.62 «MHDOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH M CHCTEMBI
cBs3u», 210400.62 «PaguoTexHuKa», U CICIUAINCTOB HanpapieHus noarotoBku 210601.65
«PangnosnexTpoHHbIe cucTeMbl U KoMIuiekchl» / CokomoBa JK. M., Manzens A. E., @atees A.
B., Hukudopos A. H. —2013. 30 c.

Pexxum noctyna: http://edu.tusur.ru/training/publications/3656

o. UccnenoBanue BiIMsHUS 3e€MJIM HAa W3JIYYCHHE AHTEHH [DJIEKTPOHHBIA pecypc]:
PykoBonicTBO K J1aGopaTopHOM paboTtemsns 6akanaBpoB HampaieHHi noarotroBku:210700.62
«VH)OKOMMYHHKAITMOHHBIC TEXHOJIOTUA M CHCTeMbI CBs3m»; 210400.62 «PammoTexHUKaAy,
CIICLIMAIMCTOB HarpaByieHUs: ToAroTtoBku; 210601.65 «PaanosneKTpoHHbIE CUCTEMbl M
koMmruiekchl» / CokomoBa XK. M., dareeB A. B., Mannens A. E., Hukudopos A. H. — 2013. 15

C.
Pexxum nocryna: http://edu.tusur.ru/training/publications/3650
6. I/ICCJ'IG,Z[OBaHI/Ie OTPAXKXCHUSA  JJICKTPOMAIHUTHBIX OT TIpaHUIbl pa3acia ABYX

cpen[DnekTpoHHbI pecypc]: PykoBoncTBOo k JabopaTropHod pabore s OakalaBpoOB
HanpasieHuit noarotoBku 210700.62 «MHPOKOMMYHHUKAIIMOHHBIE TEXHOJIOTMHU U CHCTEMBI
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1. BBenenue

@®onx oueHounsix cpeacts (POC) sBusercs NpuilokeHHEM K pabodell mporpamme
JTUCIUIUTMHBL  «DJIEKTPOJAMHAMHUKA W PACIPOCTPAHCHHWE BOJH»__ W TPEACTABISACT COOOM
COBOKYIHOCTh ~ KOHTPOJIbHO-U3MEPUTENIBHBIX ~ MaTepHaOB  (TUIOBBIC  3a7aud  (3a/JaHHA),
KOHTPOJIbHBIE PabOThI, TECTHI M Jp.) M METOJOB WX HCIOJb30BaHUS, MNpPEIHA3HAYCHHBIX JIs
WU3MEpPEHUS YPOBHS JTOCTHIKEHUS CTYJCHTOM YCTAaHOBIIEHHBIX PE3Yy/IhbTaTOB O0YUCHUSI.

®OC 1o IUCUMIUIMHE HCHOIb3YeTCs MPHU MPOBEACHUN TEKYIIETO KOHTPOJIS YCIEBAEMOCTH
Y IPOMEKYTOYHON aTTECTAIlUU CTY/ICHTOB.
[TepedeHn 3aKpeIICHHBIX 3a JUCIUIUIMHONW KOMITETCHIIMM MMPUBEICH B Taonwuie 1

Tadauna 1 — IepeyeHsb 3aKpenJieHHbIX 32 JUCHUNIMHONA KOMIIETEH NI

Kon DopMyJIHMPOBKA KOMIIETEHINH Jransl popMUPOBaAHUS KOMIIETEHIIUN
OIIK — 2 | crocoGHOCTB BBISBIST €CTECTBEHHO- JoKeH 3HaTh
Hay4HYIO CYLIHOCTh IPOOIeM, OCHOBHBIE TIOHSTHS HICKTPOANHAMHUKH;
BO3HHKAIOIIHMX B X0/1€ MPO(YECCHOHANBHON | MaTeMaTHIECKUIl almapaT PeLICHUs JICKTPOANHAMHA
IEATEBHOCTH, IPUBJICKATH ISl X YECKUX 33/1a4, OCHOBHBIC YPABHCHHS IICKTPOMArHUT
peuicHus COOTBCTCTByIOHII/Iﬁ (1)1/131/11(0- HOT'O 1TOJIA, MPUHIHUIIBI 1 TCOPEMBI DJICKTPOJANHAMUKU,
MaTeMaTHYCCKUM armnapar KJIACChI JICKTPOJUHAMUYECCKUX 3aJiad U MOAXOAbI K UX
PELICHHIO

Jomnxen ymern

HpI/IMeHSITb 3HaHUsA 111 bIABJIICHUSA CCTCCTBCHHO-
HaYYHYIO CYIIHOCTb IIPOOJIeM, BOSHUKAIOIIUX MPH
PELICHUH Pa3INIHBIX YJIEKTPOJMHAMHIECCKUX 3a/1a4 1
UX PAIHOTEXHUYECKUX MIPUIIOKEHNH, TPUBIIEKATH JJIS
UX PEIICHUS COOTBETCTBYIONINNA (H3UKO-MaTeMaTniec
KM anmapar

JoJszkeHn BiaaaeTh
OCHOBHBIMH HaBbIKaMHA pemeHns 6a30BBIX
NIEKTPOAMHAMHUYECKUX 3aa4.

TIK — 3 | rOoTOBHOCTH y4acTBOBaTb B COCTaBJICHUU JloJzkeH 3HATH
aHATUTUYECKUX 0030pPOB U HAYYHO- MeTtoauku cOopa U aHaIn3a HHHOPMAIHH 15
TEXHUYECKHX OTYETOB I10 PE3yJIbTaTam COCTaBIIEHUS] AHAIUTUYECKUX O0030pOB MW HAY4YHO-
BBITIOJTHEHHOH paboThI, B MOJATOTOBKE TEeXHUYECKHX OTUETOB IO  pe3yjbTaTaM  aHaju3

MyOJIMKALMHA Pe3yIbTaTOB HCCIICAOBAHUH nHpopmanmu B 00NACTH  BIEKTPOAMHAMUKH H
1 pa3pabOTOK B BHJIE NTPE3EHTALMH, cTaTeil | pacnpocTpaHEeHHs PaJnOBOJIH.
U JIOKJIaJI0B JloJIKeH ymMeTh
OcyIecTBIATh TTOMCK U aHaIu3 HHPOPManu B 0071aCTH
9JIEKTPOJMHAMUKH, TIPEACTaBICHHOW B  Pa3IMYHBIX
OTEYECTBEHHBIX M 3apyOEXHBIX HCTOYHHMKAX I
pa3paboTKu PaJTUOTEXHUYECKHUX YCTPOMCTB pa3IMIHOTO
Ha3HAYCHHUS.

Jlosxken BiIageTh
HaBBIKAMHU PacueTOB 3JIEKTPOMArHUTHBIX MOJEH M BOJH,
HEOOXOIMUMBIX TpH  aHamu3e UHPOPMAIUU IS
pa3paboTKN PaTHOTEXHUYECKUX YCTPOMCTB pa3IMIHOTO
Ha3HAuEeHMUs.

2. Peanu3zanusa KoMneTeHui
2.1. Komnerenuusa OIIK -2

OIIK — 2: crocoOHOCTh BBISBIISITH €CTECTBEHHO-HAYYHYIO CYITHOCTH MPOOJIEM, BO3HHUKAIOIINX B
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Xo7ie Mpo(heCCHOHATBHON JAeSITeIbHOCTH, IPUBJIEKATh I UX PELICHUS COOTBETCTBYIOIUI (HU3UKO-

MaTeMaTUYECKUi anmnapar
s hopMHupOBaHHSI KOMITIETEHITUU HEOOXOMMO OCYIIIECTBUTE PSIJT ATATIOB.

OTamnsl (bOpMI/IpOBaHI/IH KOMIICTCHIWH, IMPUMCHACMBIC IJIA 3TOI'O BUbI 3aHATHH U HCIIOJIB3YEMBIC

CpeJlicTBa OLICHUBAHUS MIPEICTABIICHBI B Ta0HIIE 2.

Taoauna 2-Itanbl GopMUPOBAHNS KOMIIETEHIMH W UCII0JIb3yeMble CPeICTBA OLleHNBAHUSA

YEeCKUX 3a/1a4, OCHOBHBIE
YPaBHEHHS DJIEKTPOMArHUT
HOTO NOJIsI, IPUHIUIIEI 1
TEOPEMBI INNEKTPOAHHA
MUKH; KJIACCHI
3NEKTPOAMHAMHUYECKUX
3a/1a4 ¥ MOAXOJBI K UX
PeIIeHHIO

IIPU PELIECHUU Pa3INIHBIX
3NEKTPOAMHAMUYECKUX
3a/1a4 1 UX PaluOTEXHUYEC
KHUX IPUIIOKEHUH, IpUBJIE
KaTb JUI UX PELICHUS
COOTBETCTBYIOIINH (HHU3ZHKO-
MaTeMaTU4ecKui anmnapar

Cocras 3HaTL YMern Bmagers

Co JepKaHue OcHOBHbBIE IOHATHUS [IpumeHnsTH 3HaHUA 1715 OCHOBHBIMU HaBbIKaMU
QJICKTPOAMHAMUKH, BBIABJICHUSI €CCTCCTBCHHO- peuicHus 633OBLIX

3TaIlIOB MaTEMATUYECKUI armapar HaYy4YHYIO CYIIIHOCTH QJICKTPOAMHAMUYCCKUX
peuieHus SJCKTpOANHAMU npo6neM, BO3HUKAKOIINUX 3aaay.

Buner 3anaTuii

Jlexmum;
[IpaxkTrdeckue 3aHATHS

JlabopaTopHBIe pabOTHI;
[TpakTHyeckue 3aHATHS
CamocrosiTenbHas pabora
CTYICHTOB

JlabopatopHbIe pabOTHL;

CaMocTosTenbpHas pa60Ta
CTYACHTOB

HUcnonezyemeie
cpezncTBa
OIICHUBAHUS

KonrponbHas TecToBast
paborta;
DK3aMeH

OdopmiteHre OTYETHOCTH U
3alMTa Ja00paTOPHBIX
pabor;

3amuTa J1ab0paTOPHBIX
pabor;

DK3aMeH

OO0mme XxapakTepUCTUKH MOKa3aTeel 1 KPUTEPUEB OLICHUBAHUSI KOMITIETCHIIMH Ha BCEX dTarax
MIPUBEICHHI B Ta0HIIe 3.

Tabanna 3 — O01mue XapakTepUCTHKH NOKa3aTe/eil U KpUTepUeB OLleHUBAHUS KOMIIeTeHIMH

1o 3TanamMm

[Tokazarenu u 3HaTh Ymeth Bnaners

KpUTepuu

OTIn4HO (BBICOKMIT Oo6nanaer pakTHyeckuM u ObnanaeT quana3zoHOM Kontpomupyer paboty,

yPOBCHB) TEOPETUYECKUM 3HAHHEM B IIPAKTUYECKUX YMEHUH, MPOBOJIUT OLIEHKY,
npejenax u3yyaeMomn TpeOyeMbIX JIJISl pa3BUTHS | COBEPIIEHCTBYET
00acTy ¢ NOHUMaHHEM TBOPUYECKUX PELICHUH, JIeUCTBHS pabOTHI
TpaHUL] IPUMEHUMOCTH abcTparupoBaHus

npo0seM

Xoporio (6a30BbIi

3HaeT GaKThl, MPUHITUIIEI,
MIPOIIECCHI, OOIINE MOHSITHS

O0Omagaer guamna3oHoOM
MPAKTHICCKUX YMCHHUIA,

Beper oTBeTCTBEHHOCTH
3a 3aBeplICHHE 3a/1a4 B

YPOBEHB) .
B IIpejiesiax u3y4aemMoit TpeOyeMBIX ISl pELICHUs] | MCCIICAOBAHUH,
obmactn OIIPEEIIEHHBIX MPOOJIEM | MPUCIIOCA0IUBAET CBOE
B 00JIaCTH HCCIIEJIOBAaHUS | TTOBEJCHUE K
00CTOSITEIILCTBAM B
pemeHnn npobiaem
Y 10BIETBOPUTEIHHO Ob6namaer 0a30BBIMHU ObnamaeT OCHOBHBIMHU Paboraer npu npssmom

(TIOpOTOBHIH YPOBEHB)

00IIMMHY 3HAHUSIMH

YMEHUAMH, TPeOyeMBIMU
JUISL BBITIOJIHEHUS
NIPOCTHIX 3aJa4

HaOIIOAEHU N
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DopMynMpOBKa NIOKA3aTeNIeld U KPUTEPUEB OLICHUBAHUS TaHHON KOMIIETCHIIMM IIPUBE/ICHA B

Tabymue 4.

Taﬁ.lmua 4 — Iloka3zaTenn u KPUTECPUH ONCHUBAHUA KOMIICTCHIIUHU HA 3Tanax

IMoxa3zarenu n
3HaTh YMmern Buanern
KpPUTEpUHU
3Haer MaremMaTtudeckuii | Ymeer rpaMoTHO BhISBIATE | CBOOOJHO Biajgeer
amnmapar penieHust | ecTeCTBEHHO-HAYYHYIO METO/IaMH pPelICHHUS 3a1a4
INEKTPOJMHAMHYECKUX 3a/1a4; CYIIHOCTH POOJIEMBI JNIEKTPOMHAMHKHU U
AHanu3upyeTr CBSI3M  MEXIY | NP PEICHUH Pa3IMYHbIX pacIpocTpaHeHus BOJIH.
pa3NMYHBIMKM ~ TMOHATHSAMHU B | 3amad dyeKTpoAuHaMuKu u | [lpuBnexaer uist pereHus
o 00J1aCTH 3/1EKTPOIMHAMHUKHA pacIpocTpaHEeHHUs! BOJH. 3a7a4 IEKTPOJUHAMUKH
TIANIHO .
. 3HaeT OCHOBHBIC YPaBHEHUS, COOTBETCTBYIOIIUI
(BbICOKMH N
) ONMCBHIBAIOIINE  BJIEKTpOMar (U3UKO-MaTEMaTHIECKUH
OBeHb
P HUTHOE TIOJIE M METOIBl HX ammapar
peLICHHS; MEXaHN3MBI
BIMSIHUSL 3eMII U aTMochepbl
3eMIM Ha pacHpoCTpaHEHHUe
pazuoBONH Ppas3IUuHBIX
JIMana3oHoB
[ToHnMaeT cBsI3M MEXAY YMeeT paccuuThIBaTh U Bnaneer HaBBIKaMH
Pa3IMYHBIMH TIOHATHSIMA B aHAIN3UPOBATH pemeHus 3aqa4 CBA3aHHbBIX
00J1aCTH 3JIEKTPOINHAMUKH; XapaKTePUCTUKH C 3JIEKTPOMArHUTHBIMHU
[Ipencrasnser TpreMs 1 9JIEKTPOMAarHUTHBIX BOJIH, SIBIICHUSIMH;
X METOABI PECHICHUSA YUYUTHIBATh YCJIOBUA UX HaBbIKaMU OIPCAC/ICHUA
opoio
® P . IEKTPOAMHAMHUYECKUX 33124 pacnpocTpaHeHUs U XapakTepa M CTENEHHU
a30BBbIi
BO36y)KZ[eHI/IH, BIIUSAHHUC BIIHMAHUA TpacChbl
YPOBEHb)
IapaMeTpoB CPEJIbI. pacmnpocTpaHeHHs
PaAMOBONIH Ha  XapakTe
PHUCTHKH KOHKPETHOH
PpanuOTEXHUIECKON
CHCTEMBI.
[laer onpeneneHnst OCHOBHBIX YMeeT caMOCTOSITEIIEHO Bnaneer HaBbIKaMH
MOHATHH B 007aCTH Hoa0HPaTh METO/BI pemeHust 6a30BbIX
Yaosaersopure
IIEKTPOANHAMHUKH. pereHus 3a1a4 B 00JIaCTH 3JIEKTPOAMHAMHUYECKUX
JIbHO
. 3EKTPOIMHAMUKH U 3a1ad;
(moporoBbIii
pacmpocTpaHeHHS
YPOBEHb)
PaaMOBOJIH.

2.2. Komnerenuus IIK — 3

IIK — 33 TOTOBHOCTb Y4aCTBOBATb B COCTAaBJICHUU aHAJIUTHYCCKHUX 0630p0B N HAYYHO-TCXHUYCCKHUX
OTYETOB MO pe3yJabTaTaM BBHIMOJHEHHONW pabOThl, B TOATOTOBKE MyOTUKAlMiA pe3ylbTaToB
WCCIEOBAaHUN W pa3pabOTOK B BHJE MPE3CHTANMM, cTaTed W HokiaanoB Jlms dopmupoBaHms
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KOMIICTCHII H€06XOI[I/IMO OCYHICCTBUTL pAJl 5TAIIOB

Ortanel

(pOpMI/IpOBaHI/ISI KOMIICTCHIWHU, IMPUMCHACMBIC [JIA JTOrO BHJbI

HCIIOJIb3YCMBIC CPECACTBA OLUCHHUBAHUS ITPCACTABJICHLI B Ta6JII/ILI€ 5.

3aHSATUN

Taoauna S-Iransl GopMUPOBAHNSA KOMIIETEHIMH W UCIIO0JIb3yeMble CPeICTBA OLleHNBAHUSA

COCTaBJICHHU aHaJIUTHYCC
KHX 0630p0B U Hay4HO-

005acTH 3JIEKTPOIUHAMUKH,
MpeACTaBICHHON B

CocraB 3HaTh VYmeTs Bnaners
Co;[epxcaHI/Ie A3TaIloOB MCTO)II/IKI/I c6opa W aHaJIn3a OcyHIeCTBJ'ISITI) IIOUCK nu HaBLIKaMI/I pacquOB
I/IH(l)OpMaI_lI/II/I JJIsL aHaJInu3 I/IH(l)OpMaI_lI/II/I B SHCKI‘pOMaFHI/ITHLIX noneﬁ nu

BOJIH, HEOOXOAUMBIX MpHU
aHanuze uHpopManuM AL

HpaKTI/I‘IeCKI/Ie 3aHATHA

HpaKTI/I‘IeCKI/Ie 3aHATHA
CaMocTosTenpHas pa60Ta
CTYACHTOB

TEXHHYECKUX OTYETOB 110 | Pa3IMYHBIX OTEYECTBEHHBIX | pPa3pabOTKH
pe3ysbTaTtam aHanu3a | U 3apyOEXKHBIX HCTOYHHMKAX | PAAMOTEXHHUYECKHX
uHpOpMAaMK B OONACTH | A pa3paboTKH | YCTPOWCTB pa3IHIHOTO
3NEKTPOJUHAMHUKHA U | pagHOTEXHUYECKHX Ha3HAYCHHSL.
pacmpocTpaHEeHUs YCTPOHCTB Pas3INIHOTO
PaIHoOBOJIH. Ha3HAYCHUS.

Bunel 3ansTHit Jlexuuu; JlabopaTopHBIe pabOTHI; JlabopatopHbIe pabOTHL;

CaMocTosTenbHas pa60Ta
CTYACHTOB

HUcnonezyemeie
cpezncTBa
OIICHUBAHUS

KoHTponbsHas TecToBast
pabora;
OKx3aMeH

OdopmiteHre OTIETHOCTH U
3aIuTa Jab0paTopHBIX
pabor;

3aIUTa JabOpaTOPHBIX
pabor;

DK3aMeH

OO01e XapakTepUCTUKH MOKa3aTeIel M KPUTEPUEB OLICHUBAHUS KOMITIETCHIIMM Ha BCEX dTarax
MpUBE/IEHBI B TabuIIE 6.

Tabanna 6 — O0mue XapaKTePpUCTHKH NMOKa3aTe/Ied M KPUTEPHEeB OLCHMBAHUS KOMIICTCHIIUH

o 3Tanmam
IlokazaTenn u
3HaTh YmMmeTh Bnanets
KPUTEPHUU
Ob6nanaer ObnanaeT quana3zoHOM Kontpomupyer paboty,

OTnu4HO (BBICOKUIA
YPOBEHB)

(haKTUUCCKUMU U
TEOPETHYECKUMHU
3HAHWSMHU B TIpEIeNax
H3yvaeMoi 00JIaCTH ¢
MTOHUMAaHHEM TPaHUIl
TPUMEHUMOCTH

IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX JIJIsl pa3BUTHS
TBOPYECKHX PEIICHUH,
abcTparupoBaHus MPoOOIIEM

IMPOBOAUT OLECHKY,
COBEPLLUEHCTBYET ACUCTBUS
paboThI

Xopormo (6a30BbIi
YPOBEHB)

3HaeT GaxTsl,
TIPUHLHAIIBI, TIPOLIECCHI,
00I1IKEe MOHATHS B
npejenax u3yyaeMomn
o0mactu

O0Oagaer guamna3oHoOM
NIPaKTU4YECKUX YMEHUH,
TpeOyeMBbIX JIJISl pEIICHHS
oTIpeieIEHHBIX TPOOJIEM B
00JTaCTH UCCIICTOBAHHS

Bbeper oTBETCTBEHHOCTS 32
3aBepIICHHUE 33/1a4 B
UCCIICIOBAHUH,
pHUcHocabInBaeT CBOE
MIOBE/ICHHE K
00CTOSTENILCTBAM B PEIICHUN
npodiieM
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Y 10BIETBOPUTEIIHHO
(TIoporoBHBIH
YpOBEHB)

Oobmagaer 6a30BBEIMH
OOIIMMH 3HAHUSIMHU

O0agaeT OCHOBHBIMH

YMEHUSAMH, TPEeOYEeMBIMH IS
BEITIOJTHEHUSI ITPOCTHIX 33134

Pabotaer npu npssmMom
HaO0JII0IEHU N

DopMynMpOBKa NIOKA3aTeNIeld U KPUTEPUEB OLICHUBAHMS TAHHOW KOMIIETCHIIMY IIPUBE/ICHA B

Tabymue 7.

Taoauna 7 — [loka3aTesd 1 KPpUTEPUH OLlEHUBAHMSI KOMIIETEHIIMH HA dTanax

Hoka3arenu u
3HaTh Ymerb Baapers
KpHUTepuu
3HaeT OCHOBHBIE TEHJEHIUU | YMEeT pacCUMTHIBATh U Hagbikamu pacueToB
pa3BUTHS 3JIEKTPOAVHA | aHAIM3UPOBATh 3JIEKTPOMAarHUTHBIX MOJEH
MUYECKUX PATUOTEXHUUYECKUX | XapaKTEpUCTUKH U BOJH, HCOOXOIUMBIX TIpH
CUCTEM, HCIIOJIb3YET HUX MpH | 3JIEKTPOMArHUTHBIX BOJIH, aHanmu3e WHPOpPMANUK U
OTan4HO COCTaBJIEHUM AHAJIUTHUYECKUX | YUYHUTHIBATh YCIOBHS UX COCTaBIICHUH aHAIUTH
(BBICOKMIA 0030poB u Hay4yHO- | pacHpoCTpaHEHUs U YecKHX 0030pOB M HAyYHO-
YPOBEHbB) TEXHHYECKAX  OTYETOB 1O | BO3OYXKICHUS, BIMSHUC TEXHUYECKUX OTYETOB B
pe3ynbTaTaM  BBINOJHEHHOW | mapaMeTpoB cpenbl MpU 00J1aCTH 3JIEKTPOJMHAMHUKU
paboTHI. COCTABJICHUH aHAJTUTHYECC
KHX 0030pOB U HayYHO-
TEXHUYECKUX OTYETOB
IToHuMmaeT cBsI3u MEXY YMeer rpaMOTHO Bnaneer HaBbikaMu
Pa3IMYHBIMH OHATUIMH B COCTaBJISITh aHAJIUTUYEC pelIeHns 3a/1a4 CBSI3aHHBIX
00J1aCTH 3IEKTPOIMHAMUKHY; K#e 0030pHI U HAYYHO- C DJIEKTPOMAarHUTHBIMU
X 3raeT MeTomukn cOopa ¥ | TEXHHYECKUE OTUYETHI ITO SIBJICHUSIMU; HABBIKAMU
6 opom(i aHaimu3a uHGOPMAIMK JIJIs pe3ynbprataMm MOJTOTOBKU MyOIMKaIui
(Gasonurit COCTaBIIEHUS aHATUTUIECKUX BBITIOJTHEHHOW paboTHI B Ppe3ynbTaToOB UCCIIEZI0BA
ypoBetik) 0030pOB U HAYYHO- 00JacTH AIEeKTPOIUHA HUH 1 pa3paboToK B BHIIE
TEXHUYECKUX OTUETOB I10 muku u PPB. Mpe3eHTallui, cTaTel u
pe3ysbTaTaM BBIIOJHEHHOMN JIOKJIa/I0B
paboThI
Jaet onpenenenns OCHOBHBIX YMeeTr caMoCTOSITENEHO Bunaneer HaBbikaMu
Ynosiersopure | monsTHii B o0nactu TOTOBHTH ITyOJIHKAIIHA MTOJITOTOBKH Ty OINKAIIII
JIbHO AIEKTPOAMHAMUKH. pe3yIbTaTOB UCCIIEA0BA pe3yIbTaTOB UCCIIEA0BA
(moporoBbIii HUH 1 pa3paboToOK B BHJIE HUH B o0nactu
YPOBEHb) NIPE3CHTALUN, CTaTEel U JJIEKTPOAVHAMUKH
JIOKJIa/I0B

Jnsg peanuzanuy  BBIIENEPEUUCICHHBIX 337a4 OOYYEHHs] HCIIOJIB3YIOTCSA CIIEAYIoIIne

MaTCpuraJlbl:

— KOHTPOJIbHBIE 3aJjaHMs WM MHbIE MaTepuaibl, HEOOXOJUMbIE Ul OLEHKU 3HAHUM, YMEHU,
HaBbIKOB U (WIM) OMbITA JAESITEIbHOCTH,

3. TunuuHbIe KOHTPOJIbHBIC 3a1aHUA

XapaKTEPU3YIONIUX  ATaIbI

KOMIIETEHITH B nmponecce OCBOCHUA 06pa3OBaTCHLHOﬁ IporpamMmsal, B COCTaBEC!:
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KOHTpOJIbeIe TECTOBbIEC 3agavumn ( THUIIMYIHBbIC ) mo JJEMEHTAPHBIM 3HAHUAM H
NPAKTUY€CKUM HaBbIKaM IO TEMaM:

3.1. TEMA: WHTerpajgbusblie U i depeHnINaTbHbIe YPABHEHHS JIEKTPOMAarHeTH3Ma.
3.2. TEMA: OcHoBHBIE TeOpeMbl H IPUHUHUIILI B TEOPHU FAPMOHUYECKHUX TOJei
BOIIPOC 1. MoxHO 11 cO3aTh MarHUTHOE TI0JIE C pacTpeielieHHeM BeKTOpa MAarHUTHOW WHAYKIIAN

B =5x’1+5)°j+5z°k 2
OTBETDI: 1) takoro moss HET 2) 3TO MOJIE MOXKET OBITh CO3JIaHO MOCTOSHHBIMU MarHUTaMU

3) ero MOXHO CO37aTh TOCTOSTHHBIMHM TOKaMu 4) TOKaMHU , MATHUTAMH U OOBEMHBIME JIEKTPHICCKUMHU
3apsiamu.

BOIIPOC 2. Ha rpanure n8yx cpesi Bektopsl D, u Dy, 6ynyr D, = 2X, + 5y, + 47,

D,, = 4%, + 5y, + 82,

Kakoe 13 npuBeAeHHBIX HIDKE YTBEP)KICHUH HCTUHHO?

OTBETDBI: 1) Ha rpanuie 3Tux cpell ecTh MOBEpXCTHOCTHBIH 3apsin 2) Cpensl 1 1 2 MOTYT OBITH
nzorponHeiME 3) [lo kpaitHeli mepe onHa U3 cpea aHu3oTponHa 4) O6e cpeapl 0053aTeNTbHO aHU30TPOITHBI
5) Hu omHO U3 3THX yTBEPKACHUH HE MOKET OBITh NCTHHHBIM

3.3. TEMA: Iliiockue 3JIeKTPOMarHuTHbIe BOJIHBI B HEOTPAHUYEHHBIX cpeiax

BOIIPOC 1: Ha xakoil yron nmoBepHETCS BEKTOP HAMPSIKEHHOCTH 3JIEKTPUYECKOrO IOJIA C KPYroBOU

. . 8
nosspusanueii, ecau gactora xonebannit f =177y, a ckopocts C=3-10 % oxc.» TP

npoxoxaenun paccrosuus 10cm ?

OTBETHI: 1. 90°: 2. 360°: 3.120°: 4. 60°: 5. 10°:

BOITPOC 2: Kak u3MeHUTCA Ti1yOWHA NMPOHHKHOBEHHUS SJIEKTPOMATrHUTHOTO TOJISI B HPOBOASIIYIO
cpeny, ecnu €€ MPOBOAMMOCTH YBEJIHUYUTCS B YEThIpe paza?
OTBETHI: 1. VBenuuutcs B 4 paza; 2. YBenuuutca B 2 pasa; 3. Ymenbluutcs B 4 pasa;

3. Ymenbmutea B 16 pa3; 5. YMeHpmmrcs B 2 pasa.

3.4. TEMA : TI'panuunble 321241 3JIEKTPOAHNHAMHKH

BOIIPOC 1: Ilpu xakoM OTHOLIEHUH

& .o
% Oyner HabmonaThcd TMOJHOE BHYTPEHHEE OTpaKeHHWE, €CIM YroJl MaJeHHs BOJHBI W3 TEepBOM
1

0
cpenbl paBed 45", a MarHMTHBIE TPOHUIAEMOCTH OOOMX CPEN OJUHAKOBBI?

&,
OTBETLHIL: 1. = 2>
&

; 2.8—21; 3.8—2§; 4.8—2S£' 5.(9
4 2 2

; “2>4;
& & &1 &

N |-

BOITPOC 2: Tlpu Kakux COOTHOIICHHS MEXIy MPOHUIIAEMOCTSMH JIBYX cpell KOd(pQHUIMEHT
OTpaXEHUSI WX TPaHUIBl pasfena Oymer paseH 0?7

OTBETHL: 1. ¢ =¢,, u, u p, -mobvle; 2. p, =p,, & U &, -O0bIe; 3. & -y =&, UUy;
Mt B gty

& & & &,
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3.5. TEMA : DaeKTpoMAarHMTHbIE BOJHBI B HANPABJSIIOMIMX CHCTEMAX

BOITPOC 1. KakoMmy Tuy BOJHBI NPUHAUICKUT KAPTHUHA DJICKTPUYECKOrO MOJIA,
n300paxkeHHOro Ha pucyHke? Omnpenenuth 3aBUCUMOCTh Ey oT koopauHat X u Y

¥

e

/4
%a

4

OTBETBL: 1. {EyHll < sin™¥/a cos™/. 5 (EyEIl _cos™/asin™/a 3
{EyHll _ cos™/a sin"*/a_ 4 {EyEll _ sin"¥/asin®*/a_ g {EyH02 _ cos™*/a
cos?MY/y.

BOIIPOC 2. Ha pucyHke u300pa)X€HO pachpeiesieHUe CUJIOBBIX JIMHUM MAarHUTHOTO TOJIA.
Kakomy Ttumy BonHbl OHO mpuHamnexut? Onpenenuts 3aBucuMoctb Hy ot xoopaunar X u VY ?

)

OTBETHI: 1. (Hy®! _ cos>™/a sinny/b. o {Hy™? _ cos>™/a sin“y/b. 3 {Hy"2 _ cos?™/a

SN/ 4 (Hy™! _ cos™/a SIN™/,. £ (HyR! _ cos?™/a COS™/,.

3.6. TEMA: DueKTpoMarHuTHbI¢ K0JIe0aHUsI B 00beMHBIX pe30HaTOpax

BOITPOC 1. B koakcuansHOM pe3oHaTope u3 meu (o =5,7-107 C% ), IMEIOLIEM pa3Mepbl

R, =16 mm, R, =7mm u L =50mm B0o3Gyx)maercs konebanue T, . OnpenenuTb pe3oHaHCHYIO
JUIMHY BOJIHBI, PE€30HAHCHYIO YaCTOTY U COOCTBEHHYIO I00POTHOCTD.

Otser: 4,=10 cm , f, =3 1Ty, 0=2,3-10°

BOITPOC 2. B npsiMoyroiasHoM pe3onarope u3 meau (o =5,7-10° C% ), IMEIOILEM Pa3sMepBhI:

a =58 um, 6 =25 mm, [ =40 mm Bo3Gyxmacrcs konebanne Tnna g, . OnpenenuTs
PE30HAaHCHYIO YaCTOTY U COOCTBEHHYIO TOOPOTHOCT.
Otser: A, =4,53c™m, f,=4,53ITy, Q=11 10°
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3.7. TEMA: MH3ny4eHue 31eKTPOMATHUTHBIX BOJIH

BOIIPOC 1. HaiiTi MarHWTHYIO COCTABIISIIOLIYIO MOJs M3nydenus aunons Iepua s | =5cm B

o 4
SKBATOPHANBHON TIocKocTH Ha pacctosauu ' =2-10" m or aunons u npu wacrore f =400MI Yy .

Ammutyna toka B gunone |, =20A , mapamerpsr cpemst £ =2u u =4.

OTBETBL: 1.019-10° 4, 2.0,03-10°+, 3.01.10°4, 4.019-10°4, 5.
0,2-10° 4,

BOIIPOC 2: Kak m3MeHHTCS MOITHOCTh WM3IMydeHHs aunois [epria, ecid ero mepeMecTHTh M3
OTKpPBITOTO MNPOCTPAHCTBA B JUCTHWILIMPOBAHHYIO BOAy (& =81)? B otkpeiTOM npoCTpaHCTBE
ka0enb MUTaHHWS COTJIACOBAH.

OTBETHL: 1. P, =P,; 2. P,=0,75-P,; 3. P,=05-P,; 4. P,=036-P,; 5 P,=025P,;

3.8. TEMA: PacnpocTpaHeHHe 3JIeKTPOMATHUTHBIX BOJIH BOJIM3HM NOBEPXHOCTH 3eMJIH.
3.9. TEMA: TponocdepHoe u nuonocgepHoe pacnpocTpaHeHre paJuoBOJH
3.10. TEMA: Moaejan 1 MeTOAbI pacueTa paguoTpace
1. B xakom nuana3zoHe HaxoJATCs paauoBOIHBI yacToTon 15 MI'm.
JIIMHHBIE BOJTHBI
Cpennue BOJHBI
KopoTkue BoiHbI
YIbTpakopOTKUE BOJIHBI

el NS

2. OnpenenuTe MOIIHOCTh CUTHAJIa B IPUEMHOM aHTEHHE MPU PACIIPOCTPAHEHUN PaIMOBOJIH
B CBOOOJHOM MPOCTPAHCTBE, €CIIM NEepeAaoias aHTeHHa U3Jy4yaeT curHai MomHocteo 100 Bt u
HaxoauTcs Ha pacctossHuM 10 kM oT mpuemHoil. Kosddunuent HanpaBieHHOTo ASHCTBHUS 00enx
anterH 1000, nuna paguoBosHbl 40 cM.(Cuutath 1t ~ 10).

1. 1MBr

2. 0,5MBT
3. 10 MBt
4, 0,1 MmBT

3. Ha kakyro BeanuuHy paziuyarorcs ¢asbl BOJIH, MPUIIEANINX B TOUKY IpHUeMa U3 MEePBOi
U 110U 30H DpeHerns.
1. 4n
2. 2n
3. 5n
5 8rn

4.0mpenenuTh paanyc epBoi 30H6I DpeHenst Ui cepeiMHbBI TPACCHl MPOTHKEHHOCTHIO 40
KM IIpU JJIMHE BOJIHBI IlepeaaTyuka 1 M.
1.100 m
2.10 m
3.1m
4.0,1m

5.I'ne 6omb11e paccTosiHuE IPSIMOM BUIMMOCTH — Ha 3emiie Ui Ha JIyHe — mpu OJHUX U TeX
K€ BBICOTAX MOJHATHUS aHTEHH.
1. Ha 3ewmine
2. HalJlyne
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3. OnuHakoBoe€

6. [Ipu KakoM pacroyoKeHUU MPUEMHON U Mepearoleil aHTEeHH ISl pacyeTa paguoTpace
IpUMEHUMa HHTeppepeHIIMOHHas hopMyIa.
1. AHTeHHBI pacnojI0XKeHbl Ha 3€MHOW [TOBEPXHOCTHU
2. AHTEHHBI IOIHATHIE HAJl 3€MHOM MOBEPXHOCTHIO
3. AHTEHHBI PacIoJIOKEeHbI B CBOOOTHOM MPOCTPAHCTBE

7.Kakum 00pa3om yuuThIBaeTCst cHepHIHOCTh 3EMITU TIPH pacueTe paguoTpace C
HCIOJIb30BaHUEM HHTepEepeHIIMOHHON (hopMyIbl BBeneHckoro.
1. C nomo1bto NpUBEAECHHBIX YIJIOB
2. C noMoIbIO IPUBEJEHHBIX BBICOT
3. C moMOIIbIO 3KBUBAJICHTHOTO pajnyca 3eMiu

8. Kakas u3 npuBeneHHBIX (GOPMYIT SBISIETCS HHTEPPEPSHITMOHHOM (hopMyItoi

Bsenenckoro.
_ 60PD -4zh,h,
" A-r?
J60PD - 47h,h,
E =
1. m PE
J60PD - 47h,h,
2. E, =
r
P VJ60PD -4zh h,
m 2
r

9. Z[J'ISI KaKux Juaria3oHOB paI[I/IOBOJ'IH MOXHO CUHUTATh HOBCpXHOCTB 3CMJ'II/I HHOCKOﬁ,
€CJIM BBICOTA HEPOBHOCTEN 2 M, yroJl aJIeHUsl PaliOBOJIHBI Ha 3€MHYIO [IOBEPXHOCTh
60°

1.C/IB, /IB

2. C/IB, JIB, CB
3.CB, KB

4. CB,KB,YKB

10. B yem cyTh «uaeanu3anum» B popMyiie H1ealbHOM paguonepesayu.

1. He npuHMMaeTcst BO BHUMaHUE KPUBU3HA 3€MHOM MTOBEPXHOCTH.

2. 3eMHOM TOBEPXHOCTH MPHUITHCHIBAIOTCS CBOKMCTBA UJI€AJTLHOTO TPOBOIHUKA

3.He npuHnMaroTcs BO BHUMaHUE HEPOBHOCTH 3€MHON ITOBEPXHOCTU

4.He npuHMMaeTCsi BO BHUMaHHUE KPUBU3HA 36MHOW ITOBEPXHOCTH, 3€MHOW ITOBEPXHOCTH
IIPUITUCBHIBAIOTCS CBOWCTBA UI€AJILHOIO ITPOBOIHUKA a

11. Kakwue COCTAaBIISIOIIME HMEET B JalbHEH 30HE IoJIC, H3ITYy4aeMOC BCPTHUKAJIbHBIM

BUOPATOPOM, pacHOIOKEHHBIM Ha MOJIYIPOBOAIEH 3eMHOM MOBEPXHOCTH.
1. BeprukanabHyto
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2. TopusonTanpHyio
3. BepTukaibHy0 ¥ TOPU30HTATBHYIO a

12. Bo ckoabkO pa3 aMIUIMTyJa HANPSYKEHHOCTH HJIEKTPUUYECKOIO IOJs, CO3/laBaeMast
BEPTUKAJIBHBIM BHOPATOpPOM, PACIOJOKEHHBIM BOJM3M HJCAIBHO IPOBOAALICH, IUIOCKOU
[IOBEPXHOCTU OOJbIIE AaMIUIMTYIbl HANpPSKEHHOCTH 3JIEKTPUYECKOro IOJsl, CO3/aBaeMoi
BUOPATOPOM TOH K€ MOIIHOCTH B CBOOOJTHOM IPOCTPAHCTBE.

10. 2
2. 2
3. 4

4. 8

13. Kakoii u3 npuBeneHHbIX mapaMeTpoB B popmyne Illynelikuna- Ban-gep-Ilons
HA3bIBAETCS YUCIICHHBIM PACCTOSHUEM.

14. Kak n3mMeHuTCs paccTOsHUE MPSMOM BUIMMOCTH 3a CUET TporochepHoi pedpakuuu
pu rpaarenTe kosddunmenTa npeaomiaenus tporochepsr dn/dh = - 1/2R,

1.YBenuunres B2 pa3

2. .VMeHbmuTCS B2 pa3
3. Veenuuures B+/3 pa3

4. Yeemnuntes B/3/2 pa3

15. Kak n3meHuTCs paguyc KpUBU3HBI TPAGKTOPHUH JIyda B Tporiochepe Mpu U3MEeHEHUH
rpaxrenTa nokasarens npexomterns ot dn/dh = -3-10° M 1o dn/dh = -6.10° m
1. YMmenpmmresd B 2 pasa
2. YBenuuutes B 2 pasza
3.YMenpmmmres B 4 pasza
4. YBenuuutcs B 4 paza

16. OnpenenuTh SKBUBAJICHTHBIN painyc 3eMIIH IJIs1 TPONOC(EPHI C TPaTUeHTOM
nokasaresst penomaennst dn/dh = - 4108 m™
1. Ro/2
2. 3Ro/4
3. 4R¢/3
3. 3Ry/2
17. Kakoit w3 Iy4eld, MpPHUBEICHHBIX HAa pPHCYHKE, COOTBETCTBYET KPHTHUECKON
TponocepHoit pedpakiuu
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1. Ilepwiii
2. BropoiiTpernit

18. Yem BbI3BaHBI 3aMUPAHUS CHUTHAJIOB B JIMHUAX PATUOCBA3M C TPOHOC(HEPHBIM
paccessHUEM
1. TloryomeHueM paguoBOJIH B Tponochepe
2. Pedpaxmueii paguoBosH B Tporochepe
3. QuyKTyauusMM HEOJHOPOIHOCTEH TpOnochepsl
4. Wurepdepenuueil mpsiMoil 1 OTpaskeHHON OT 3eMIIN PaIHOBOJIHBI

19. Bo3moskeH 11 BOJIHOBOM Tiporiecc B cpeae, rie € < 0
Bo3Mmoxken
2. Heso3moxen

=

20. Kak wu3MmMeHuTcs CcOOCTBEHHas 4acTOTa HWOHHU3ALUM 3JEKTPOHHOIO Tras3a, €ciu
KOHLIEHTpALUs 2JIEKTPOHOB B HEM YBEIMUYUTCS B 4 pasa
1. VBenuuurcs B 4 paza
2. YpenuuuTcs B 2 paza
3. YmenbwuTcs B 2 pasza
4. VYwmenbluutcs B 4 paza

21. Kak u3MEHUTCS BBICOTAa TOYKU OTPaXKCHHS B MOHOC(hEpEe MpPU YMCHBIICHUU YacTOTHI
PaJMOBOJIHBI
1. VYBeanuutcs
2. YMeHBIIHTCA
3. Ocranercs HeM3MEHHON

22. OnpenenuTh KPUTHUECKYIO YaCTOTY JUISI BEPTHKAIBHO MAJAI0NIeH Ha HOHOChEPY
BOJIHBI. MakcuMaibHas JICKTPOHHAsT KOHIEHEHTPaus Nmax = 5- 10° sa/em®

1.20 Mru

2. 40 MI'ng
3. 80 MI'
4, 30 MI'x

23. OmnpenenuTh KPUTHUYECKYIO YaCTOTY JUIS PATMOBOJIHEL, TA/IA0IIECH HAa HOHOC(EPY MO
YIII0M 60°. MakcumanbHas JNEeKTpoHHas KoHIEeHEeHTpaus Nmax = 5- 108 sn/em®

1. 20 Mrn
2. 40 MI'x
3. 80 MI'1g
4. 30 MI'ng

MeToauyeckue MaTepualibl, onpeaeasionye npoueaypy oueiku 3Hanuii (C6opHuUK
TeCTOBBIX 32/1a4 10 U3y4YaeMbIM TeMaMm, coaep:xkammii oT 80 10 100 TecToB Ha KANKAYIO TEMY)
npuBeeH B 11.12 pado4eil nporpaMMbl 1 HAXOAUTCH B dJ1eKTPOoHHOM Onbanoreke TYCYPa.

Peskum mocrymna: http://edu.tusur.ru/training/publications/3714

4. TeMbl caMOCTOATEIbHOI PA0OTHI CTYIEHTOB

4.1. larerpanbHble U AU QepeHnanbHble ypaBHEHHS 3JIEKTPOMarHeTu3ma
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4.2. OCHOBHbIE TEOPEMBI U IPUHLMIIBI B TEOPUH FAPMOHUYECKUX MOJIEH

4.3. IInockue 3MeKTpOMarHUTHHIE BOJIHBI B HEOTPAaHUUEHHBIX cpeaax

4. 4. I'pannyHbIC 331291 JICKTPOIUHAMHUKN

45. 3JI€KTpOMaI‘HI/ITHBIe BOJIHBI B HAITPAaBJIAIOIIUX CUCTEMAX

4.6. M3ny4yeHue 3J1eKTpOMarHuTHBIX BOJIH. DJI€MEHTapHbIE U3TydaTelu

4.7.3nexTpoMarHuTHble KojebaHus B 00bEMHBIX pe30HaTOpax

4.8. PacripocTpaHeHHe 3JEKTPOMArHUTHBIX BOJIH BOJIM3HM MTOBEPXHOCTH 3€MJIH.

4.9. PactipocTpaneHnue 3JeKTPOMAarHUTHBIX BOJIH BOJIM3M MOBEPXHOCTH 3EMIIH.

4.10. Mojienu ¥ METOJIbI pacyueTa paiuoTpacc

5. Tembl J1aOopaTOpPHBIX padoT

1. UccnenoBanue nmunwmii nepegaun CBY nuamazona.

2. UccnenoBanue mapamMeTpoB 00BEMHOTO Pe30HATOPA MPSMOYTOIBHOTO CEYCHHUS .
3. UccnenoBanuie BnusiHUS 3eMJIU Ha U3JIy4€HUE aHTEHH .

4. ViccnenmoBanre OTPaXKEHUSI SJIEKTPOMArHUTHBIX OT TPAHMIIBI pa3jieia ABYX Cpe/l.

6. JK3aMeHAMOHHbIE BONPOCHI
Tema: UuTerpaibubie u 1uddepeHualbHbIe YPABHEHHU YJIEKTPOMArHeTu3mMa

1.1. Onpenenenue 31€KTPOMarHUTHOTO MO

1.2. BekTOphbl 371€KTPUYECKOTO MO

1.3. BekTopbl MarHUTHOTO TOJISI

1.4. 3akon Oma B muddepeHmanbHoit popme.

1.5. ITomHbIi TOK

1.6. Knaccudukanus cpea, MaTepuaibHble ypaBHEHUS

1.7. YpaBuenust Makcsemia B qudepeHInaIbHoi 1 HHTETPpaIbHON Gopmax

1.8. IlepBoe ypaBHeHne MakcBesuia: MOJIHBIN TOK U MarHUTHOE 110JIE

1.9. Bropoe ypaBHeHue MaxkcBemia: OO00IIEHHBII 3aKOH 3JIEKTPOMAarHUTHON UHIYKIIUU
1.10. Tperbe ypaBHeHUE MakcBea: JIEKTPUUECKOE T10JIE€ U 3apsiabl

1.11. YerBepToe ypaBHeHue MakcBemia: HenpepbsiBHOCTH TuHKN BekTOpa B

1.12. I'pann4HbIE YCIOBUA Ul 3JEKTPOMarHuTHOTO 1noJjs. HopmaneHble 1 TaHr€HIIMAIbHbBIE
COCTaBJISIOLINE BEKTOPOB MOJIS.

1.13. I'pann4HbIE YCIOBUSA U1 HOPMAJIbHBIX COCTABIISIFOIINX 3JIEKTPUYECKOTO MOJIS

1.14. I'paHn4HbIE YCIOBUSA U HOPMAJIbHBIX COCTABIISIFOIIMX MarHUTHOTO TIOJIS

1.15. I'pannuHbIe YCIIOBUA Ul TAHT€HIIMATIBHBIX COCTaBIISIFOIIMX MarHUTHOTO MO

1.16. 'pann4HbIe YCIOBUSA /Ul TAHT€HIIMAIBHBIX COCTABIISIFOIINX 3JIEKTPUUYECKOTO OIS
1.17. MoHOXpOMaTHUYECKUE TIOJIS, METOJ KOMIIJIEKCHBIX aMIUIUTY] .

1.18. YpaBuenust MakcBesuia Jyisi rapMOHUYECKHX KoseOaHuil. KoMmriekcHble MpOHNUIIaeMOCTH.
1.19. Jlemma JlopeHua.

1.20. Tlpunnun nepecTaHOBOYHON TBOWCTBEHHOCTH.

1.21. DHeprus aneKTpOMarHuTHOTO MOJIS

1.22. 3akon [IxoynsallJIeHna u npeBpanieHue HEprun

1.23.YpaBHeHue 6anaHca SHEPTUU IS 3JeKTpoMarHuTHoro noJjst. Bekrop IloiiHTHHra.
1.24. JIBu>keHMEe SJHEPTUH B JIEKTPOMAarHUTHOM I10JIE

1.25. Cpenuuii 6anaHc SHEPTUU B Cllydae FapMOHUYECKUX KOJIeOaHMA.

3. Ili1ockue 3JIeKTPOMATHMTHbIE BOJIHBI B Pa3JIHYHBIX CpeAax

4.1. Ypasuenue ['enpmrounbua st cpensl 6e3 noteps. Ero pemenus. BonHoBoe 4ncio v BOJIHOBON
BEKTOp. @POHT BOJIHBI.
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4.2. YpaBHeHus Makcsesuia AJis1 IUIOCKOM OJJTHOPOJIHOM BOJIHBI. B3anMHas oprueHTaIus BEKTOPOB
T0JISL U BOJIHOBOT'O BEKTOpa B cpesie 6e3 moreps. BomHoBoe conpoTuBiieHue.

4.3. Ilonspusanus mI0CKON IEKTPOMarHuTHOW BOJIHBI.

4.4. DnekTpoMarHuTHBIE BOJHBI B cpenax ¢ nmorepsamu. Koaddumuent 3aryxanus.

4.5. BotHOBOE 4MCIIO B MOIJIOIIAOIIUX cpenax. BoiaHbl B Au3nekTpuke. BoaHbl B TPOBOAHUKE.
[ToBepxHOCTHBIN D DHEKT.

4.6. PacipocTpaHeHue 371€KTPOMAarHUTHBIX BOJIH B TUPOTPOIHBIX cpenax. TeH30psl
JTUAJIEKTPUYECKOM U MATHUTHON POHULIAEMOCTH aHU30TPOITHON CPEBI.

5. I'panu4HbIe 321241 3JIEKTPOAMHAMMKH

5.1. HopManbHO€ najieHue 1mI0CKOM BOJIHBI HA TpaHully ABYX cpel. @opmyiibl Openerns.

5.2. HaksioHHOE naieHHe TUIOCKOM BOJIHBI HA TpaHUIly ABYX cped. 3akoHbl CHemuinyca @opMyiibl
®penens. Yroua bprocrepa.

5.3.5IBneHME OIHOTO BHYTPEHHETO OTPAXKEHUS U €ro NpuMeHeHne. HeotHopoaHbIe m1ockue
BOJIHBI.

5.4. [laneHue niI0CKoN EKTPOMArHUTHONW BOJIHBI Ha JUAJIEKTPUUYECKOE MOJIYIIPOCTPAHCTBO C
norepsamu.. [Ipubnuxennbie rpaHruHblie ycioBus JIeoHTOBHYA.

6. JD1eKTpOMAarHUTHbIE BOJIHBI B HANPABJISIIOIIUX CHCTEMaX

6.1. IloHsTHE O HANPABIAIOIIKUX CUCTEMAX. Y CIIOBUS PACIIPOCTPAHEHUS AIEKTPOMATHUTHBIX BOJIH B
HaNpaBJSIOMUX cucreMax. Kpurtndeckas 4actora, JUIMHA BOJHBI B JIMHUM Niepeaayn, hazoBas
CKOPOCTb.

6.2. CBs3b MEXAY IPOAOIbHBIMU U MONEPEUHBIMU COCTABIISAIOIIMMU T0JIS1 B OTHOPOIHOM
HaIpaBJSOIIEH CUCTEME

6.3. Knaccudukarus HarpapiasieMbIX BOJIH.

6.4.ITpssMoyroyibHBINA METaUIMYECKUI BOJIHOBOJ. BosiHbl THNA E, HX XapaKTepUCTUKHU U CTPYKTypa
OIS

6.5. IIpstMOyroJibHBIN MeTaNIMYECKUil BOJIHOBOA. BosHbl Tna H, MX XapakTepUCTUKU U CTPYKTypa
OIS

6.6. OcHOBHAs1 BOJIHA MPSIMOYTOJIBHOTO BOJIHOBO/1a, €€ XapAaKTEPUCTUKH, CTPYKTYPA MO U TOKOB.
Mo1HOCTb, IEpEeHOCHUMAasi OCHOBHOW BOJIHOHM Uepe3 MOINEPEUuHOe CEYEHHE BOJIHOBO/A.

6.7. Kpyribie BOJTHOBOIbI. BOJIHA OCHOBHOT'O TUIIA U €€ XapaKTEPUCTUKH.

6.8. BomroBoe! ¢ BoimHamu trma T. KoakcHualbHBINA U IOJIOCKOBBIN BOJIHOBOEL.

7. D1eKTPOMArHUTHBbIE K0J1e0aHHUsI B 00bEMHBIX Pe30HATOPAX

7.1. Hakomnnenue sHepruu B o0beme. Pe3oHaTop 1 Harpasiisitomas CTpykTypa

7.2. Pe3oHaHCHAas yacTOTa U T0OPOTHOCTh OOBEMHBIX PE30HATOPOB

8. U3nyyenne 371eKTPOMATHUTHBIX BOJIH. JJjieMEeHTAPHbIE H3J1y4aTe/Iu

8.1. YpaBHenus MakcBeruia i 001acTH, coaepxKaiieil nctouHuku. HeoqHOpogHbIE BOJIHOBBIE
YpaBHEHHUS

8.2.051eKTpoiMHaMUYeCKHE NTOTEHIMAIBL. Penenre ypaBHEHNHN U1 2JIEKTPOANHAMUYECKUX
MOTEHIINAJIOB.

8.3. DneMeHTapHBbIN IEKTPUUECKUN U3ITydaTellb

8.4. Vccnenoanue mostst snekTpuyueckoro aumnoss. [lone B 6nmkHel 30He

8.5. MccnenoBanue nouns anekrpuyeckoro aumnoss. [lone B nanpHel 30He

8.6. DneMeHTapHbIi MarHUTHBIN U3JTy4aTelb

9. Iudpakums 31eKTPOMATHUTHBIX BOJIH

9.1. [ToHsATHE SABIEHUS TUPPAKIINU dJIEKTPOMAarHUTHBIX BOJH. [Ipnbmmkenue [toiirenca-Kupxroda
B ONKCaHMH siBJIeHUs Audpakuu. 30061 Openers.

9.2. O6acTh MPOCTPAHCTBA, CYIIECCTBEHHAS MTPU PACTIPOCTPAHCHUH PATHOBOJIH.

10. PacnipocTpaHneHnue 3JIEKTPOMArHUTHBIX BOJIH BOJIM3HM MOBEPXHOCTH 3eMJIH

10.1. Knaccudukarus moaeneit paaiuoTpacc HaJl 3eMHOM MOBEPXHOCTHIO.

10.2. TTone u3myyarens, HOAHIATOTO HaJ IJIOCKOM MOBepXHOCThIO. IHTepdepeHnnonnas popmyna u
dbopmyna BeeneHckoro.

CornacoeaHa Ha noptane N2 10272



10.3. Yder chepuunoctu 3eMIId IPHU PacCIpPOCTPAHEHUH PAIHOBOJIH B 30HE OCBEIICHHOCTH.
[IpuBeeHHbIE BHICOTHI.

10.4. PaccessHue paaroBOJIH IEPOXOBATHIMU NOBepXHOCTSIMU. Kputepuii Panes.

10.5. CtpykTypa 1o u3J1ydeHus: BEPTUKAIBHOTO AUIIONS PU HU3KO PACHONOKEHHBIX aHTEHHAX.
10.6. Pacuer BepTUKaJIbHOW COCTABJISIOICH MOJISI PU HU3KO PACTIONIOKEHHBIX aHTeHHaX. DopmMya
[lynetikuna-Baun-nep-Ilons.

10.7. PacnpocTpaHeHue paJuoBOJIH IPU HU3KO PACIIOJIOKEHHBIX aHTEHHAX HaJl HEOJHOPOAHON
Tpaccoii. beperosas pedpakims.

11. TponocdepHoe u noHocdepHoe pacipocTpaHeHHe PAIHMOBOJIH

11.1. CocTaB u 351eKTpHUECKHE MapaMeTpsl Tporiocdepsl. MHaeKe mpenoMieHus

11.2. PacnpocTpaHeHure BOJIH B TUIABHO-HEOTHOPOIHOM cpenie. SABnenue pedpakuuu.
DKBUBAJICHTHBIN paanyc 3emin. Bunbl TponocdepHoit pedpakium.

11.3. Ctpoenune noHocgepsl. Pu3nuecKre NpUUIUHBI 00pa30BaHMs B HOHOC(EPE HOHU3UPOBAHHBIX
CJI0EB. DIEKTpUYECKUE MTapaMeTpbl HOHOC]EPHI.

11.4. OTpaxkeHue u MPEIIOMIICHHE PATUOBOIH B HOHOChEpE.

12. Moaenu u MeTOIbI pacyeTa paauorpace

12.1. OcoGeHHOCTH pacTipOCTPaHEHUsI CBEPXIJTMHHBIX U JUIMHHBIX BOJIH.

12.2. OcoGeHHOCTH pacTpOCTPaHEHHsI CPEAHUX BOJIH.

12.3. Oco0GeHHOCTH pacnipoCTpaHEHHsI KOPOTKUX BOJIH.

12.4. PacnpocTpaHeHue yabTPaKOPOTKUX BOJIH.

12.5.111ymer 1 momexu paguonpuemy. Kiaccudukanms u XxapakTepuCTUKNA HCTOYHUKOB BHEITHUX
MOMeEX.

4. METOAUYECKHUE MATEPHAJIbI

Jns obecnieueHust mporecca OOYYEHHST W pEHICHHS 3a1ad4 OOy4eHHUS HCIOIb3YIOTCS
CIIETYIOLINE MaTepUAIIBI:
— METOAMYECKHE MAaTepHallbl, ONPEIACIAIOIINAE IPOLEAYpPhl OLCHWBAHMS 3HAHUN, YMEHUH,
HaBbIKOB M (WIM) OMNbITa JAEITEIbHOCTH, XapaKTEPU3YIOIIUX JTanbl (HOpMHUPOBAHUS
KOMIIETEHIIHH, B COCTaBe:

12. YYEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE
ANCLUUNIIUHDI:

3.1.0cHoBHas JIUTEpPATYypa

1. bB.M. IletpoB DnekTpoauHaMHKa U PaCIpOCTPaHEHHWE PAJAMOBOJH: YUEOHUK s
By30B. - M.: [opsiuas nunus- Tenexom, 2007.-558 c. (100)
2. JLA.bokoB, B.A. 3amotpunckuii, A.E. Mannens DneKTpoANHaAMUKa U

pacmpocTpaneHue paauoBoiH: Yu. mocooue.. - Tomck: TYCVYP, 2013. - 410c. — Pexum
nocryma: http://edu.tusur.ru/training/publications/3289

3.2. JlonoiHuTeIbHAS JIUTEPATypa
3. JTumenoB 0. B. Texnuueckas 3JeKTpoAnHAMUKa : Y4eOHOe mocodue i By30B /
1O. B. [Iumenos, B. 1. Boasman, A. JI. Mypasuos ; pexa. 0. B. [lumenos. - M. : Paguo u
cBs3b, 2002. - 536 c. (23)
4. @anpkoBckuit O.M. TexHuueckass 3JIEKTpOAMHAMUKA [DIEKTPOHHBIN pecypc]
VYuebuuk ans By3oB. — CII6. UsnmarenscBo «Jlawby», 2009. -432 c. — Pexum npocryma:
http://e.lanbook.com/view/book/403

3.3. IlepeyeHb MeTOANYECKUX YKA3AHHUI 110 NPAKTHYECCKUM 3aHATHAM, J1a00pPaTOPHBIM

pabdoTamM M cCaMOCTOSATeIbHOMH padoTe CTYACHTOB

1. bokos JI., Mannens A. E., lllanruna JI., CokonoBa XK. DnekTpoMarHuTHbIE NOJIS U
BosHBI: COOpHUK 3a/ay U YNpakKHEHUN Ui CTYIEHTOB, OOy4aroUIMXcs M0 HamnpaBiICHUSIM
noarotoBku OakanaBpo 11.03.02 (210700.62) «MHPpOKOMMYHUKAIIMOHHBIE TEXHOJOTHH U
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http://lib.tusur.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=LIB&P21DBN=LIB&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%B8%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%92%D0%B0%D0%B4%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87
http://e.lanbook.com/view/book/403/

cucteMbl cBsizuy, 11.03.01 (210400.62) «Panuorexnuka» u crneunanbHoctd 11.05.01
(210601.65) «PammodmeKTpOHHBIE CHUCTEMBl M KOMIUICKCH» [DJEKTPOHHBIM pecypc] —
Tomck: TYCVYP: 2014. — 185 c.

Pexxum noctyna: https://edu.tusur.ru/publications/4876

2. Mannens A. E., Cokonosa XK. M., [llanruna JI. U  DnekrpomMarHuTHbIe TOJIA U
BoJHBI: COOpHUK TECTOBBIX 3a7a4 U BorpocoB — 2013. 375 c.

Pexxum noctyna: http://edu.tusur.ru/training/publications/3714

3. UccnenoBanune nmuanii nepenauyn CBY nuamazona: PykoBoacTBo K j1abopaTopHOit
pabote mns OakamaBpoB HampabieHud moaroroBku 210700.62 «HPOKOMMYHUKAIIMOHHBIC
TEXHOJIOTMM U CUCTEeMBI CBA3W», 210400.62 «PaguoTexHuKay, CIEHHAINCTOB HaNpPaBJICHUS
noarotoBku 210601.65 «PamguosnekrponHbie cructeMbl u KoMiuiekcel»y / Cokonoa XK. M.,
Mangens A. E., @ateeB A. B., Hukudopos A. H. —2013. 24 c.

Pexxum nocryna: http://edu.tusur.ru/training/publications/3657

4. HccnenoBanne mnapaMeTpoB OOBEMHOTO pPE30HATOpPa MPSMOYTOJBLHOTO CEUYECHHS
[DnexkTpoHHBIi  pecypc]: PykoBomcTtBo Kk sabopatopHoil  paboTe Juis  OakanaBpoB
HarnpaBieHuid nmoarotoBku 210700.62 «MHPOKOMMYHUKAIIMOHHBIE TEXHOJOTUH M CHCTEMBI
cBs3uy, 210400.62 «PaguoTexHuKa», U CICIUAINCTOB HanpaBieHus noarotoBku 210601.65
«PangnosnexTpoHHbIe cucTeMbl U KoMIuiekchl» / CokomoBa K. M., Manzens A. E., @atees A.
B., Hukudopos A. H. —2013. 30 c.

Pexum noctyna: http://edu.tusur.ru/training/publications/3656

o. UccnenoBanue BiusiHUS 3eMiM Ha H3JIYYCHHE AaHTEHH [DIEKTPOHHBIM pecypc:
PykoBonicTBO K J1abopaTopHOM paboTtemsns 6akanaBpoB HampaieHH noarotoBku:210700.62
«VH)OKOMMYHHKAITMOHHBIC TEXHOJIOTHH W CHCTeMbI CBsizm»; 210400.62 «PamuorexHukay,
CIICIMAIMCTOB HampaByieHus: noArotoBku; 210601.65 «PaanosneKTpoHHbIE CHUCTEMBI M
koMmruiekchl» / Cokomora JK. M., dareeB A. B., Mannens A. E., Hukudopos A. H. — 2013. 15

C.
Pexxum noctyna: http://edu.tusur.ru/training/publications/3650
6. I/ICCJ'IG,Z[OBaHI/Ie OTPAXXCHUA  JJICKTPOMATHUTHBIX OT TI'pPaHUObl pa3zciia OBYX

cpen[DnekTpoHHbIl pecypc]: PykoBoncTtBo k JaboparopHod pabore s OakalaBpoOB
HanpasieHuit moarotoBku 210700.62 «MH(DOKOMMYHUKAIIMOHHBIE TEXHOJOTHU M CHCTEMBI
cBs3uy», 210400.62 «PagnorexHuka», CIENHAIUCTOB HampasiaeHus moarotoBku 210601.65
«PagunosnexktponHble cucteMbl U Komuiekesl» / Kym I'. T'., Mannens A. E., Hukudopos A.

H.-2013.17c.
Pexxum noctyna: http://edu.tusur.ru/training/publications/3653
1. ONeKTpoJUHAMUKAa U PACIpPOCTPaHEHHE paJAMOBONH [DJIEKTPOHHBIM pecypc:

VY4eOHO-MeToInYeckoe MOocOoOMe MO OpPraHM3allid CaMOCTOSITENIbHOW padoThl CTYIEHTOB
HanpasiyieHus: noaroroBku 210400.62 — «Paguorexnuka» / Manaens A. E., Illapanrosuu C.
H. — Tomck: TYCVYP, 2014. — 51 c.

Pexxum noctyna: https://edu.tusur.ru/publications/4883

CornacoeaHa Ha noptane N2 10272


http://edu.tusur.ru/training/publications/3657
https://edu.tusur.ru/publications/4883

