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1. llesu u 3212494 AU CIUILIHHBI

[{enpro AUCHUIUINHGI SBIIAETCSA U3YYEHHUE 3aKOHOB U MIEKTPOJUHAMUKH U
pacnpocTpaHeHrue paaroBoiaH. OCHOBHBIMH 3a/1a4aMy JUCLMILIAHBI SBISIOTCA: - U3YUEHHUE
OCHOBHBIX YPaBHEHUHU IEKTPOAUHAMUKHY; - OBJIAICHUE MATEMATUYECKUM allllapaToM,
MeTofaMu (PU3UYECKOTO UCCIIEN0BAaHUS, TEXHUYECKUMU U TPOTrPAMMHBIMU CPEACTBAMMU; -
OBJIQJICHUE METOJIAMH PACUYETA ANEKTPOMArHUTHBIX MOJEH; - U3y4EHUE OCHOBHBIX
0COOEHHOCTEHN pacpOCTPaHEHUS AIIEKTPOMArHUTHBIX MOJEH; - MPpUoOpeTeHnEe HAaBbIKOB
W3MEPEHUS U aHAJIN3a OCHOBHBIX NTaPaMETPOB CUTHAJIOB B AJIEKTPOJAUHAMUYECKUX
CUCTEMaX. - U3yuyeHUe PU3NYECKUX MPOLIECCOB, C KOTOPBIMHU CBS3aHbI IEPCIEKTUBBI
pPa3BUTHS PAIUOIIEKTPOHUKH.

Kparkoe conepxxanne JTuCHMILTHHBI

OCHOBHBIE NOHATHUS U TEOPEMBI BEKTOPHOrO aHanu3a. Cucrema ypaBHeHU MakcBeia.
TeopeMa eIMHCTBEHHOCTHU pelIeHUs ypaBHeHU MakcBesuia. [IpuHUMIT TIBOMCTBEHHOCTH.
Cucrema ypaBHeHH MakcBeiia B KoMIIeKCHOU Gopme. [ToHATHE TIIOCKOM BOJTHBI.
Peurenrie oqgHopoaHOrO ypaBHeHus [ enpMroiblia B Ciiy4yae miI0cKkoi BoHbl. CTpyKTypa
IJIOCKUX BOJH. [ paHUUYHBIE YCIIOBUSA 711 HOPMAJIBHBIX U TAHT€HIIMAJIBbHBIX KOMIIOHEHT
ANIeKTpOMarHuTHOTO noJist. Bektop Ymoga-Ilolitunra. YpaBaenue 60anaHca MOIIHOCTH.
VYpaBHeHune Oananca KOMIUIEKCHOW MOITHOCTH. Teopust H3TydeHuUs AIEKTPOMArHUTHBIX
BOJIH. [laieHne mI0CKOM 3JIEKTPOMAarHUTHOM BOJIHBI HA TPAHUILY Pa3lielia ABYX Cpe/l.
PacnipocTtpanenne 3eKTpOMarHuTHBIX BOJIH B IPSIMOYTOJIBHOM Y KPYTJIOM BOJIHOBOJIAX.
Koakcnanbhublie mnanm nepenayu. IlonockoBsie nuann nepenaun. Metoz 3ama3abIBaromux
NOTEHUMAOB. M31yueHne 211eMEeHTapHbIX UICTOYHUKOB. PeritamenT paanocsssu. [kana
AIEKTPOMArHUTHBIX BOTH. O0JIacTh MPUMEHEHHUS PAMOBOJIH MO YaCTOTHBIM JHaria30HaM.
Crpyxkrypa armocdepsl 3emiin. Tpornocdepa, ctparocdepa u nonochepa. Dopmyna
uaeanbHON paauocssizu. [Ipocreiiue moaenu paauorpacc. 3ousl Openens. [Tone
U3JIy4aTelisl, MOAHATOIO HaJl 36MHOM OBEPXHOCTHIO. PaciipocTpaHeHne paJuoBOJIH B
Tpornocdepe u noHocgepe.

2. Komnerenuum o0y4yaromerocsi, (popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommieTeHIIun) 00ydYeHHUS 110 AUCITUTUTHHE

3HAET: YpaBHEHUS U 3aKOHBI JIEKTPOJMHAMUKH U
pacrpoCTpaHeHUs! PaJMOBOJIH; MOIEIH
SJIEMEHTAPHBIX U3JTydaresieid; OCHOBHBIE THIIbI
QHTEHH, TPUMEHSEMBIX MPU aHATIU3E
ITK-1 CiocoGeH MoieTupoBaTh 3alUIIEHHBIE  [3JIEKTPOMArHUTHBIX MOJICH
ABTOMATU3UPOBAHHBIE CUCTEMBI C LIENBIO aHAIN3a UX|YMEET: UCTIOIb30BaTh METOIbI UCCIEAOBAHUS
ySI3BUMOCTEHN U 3PHEKTHBHOCTH CPEJICTB U DJICKTPOMArHUTHBIX TTOJICH ISl OLICHKU (hPU3UYECKUX
Croco0OB 3aUTH HHPOpPMALTUU XapaKTEPUCTUK TEXHUUYECKUX CPEJICTB
ABTOMATU3UPOBAHHBIX CUCTEM
IMeeT MpakTU4EeCKUN OIBIT: IPUMEHEHUS
MCCIIEIOBATEIbCKUX METOIOB SJIEKTPOJUHAMUKH U
[pacrpoCTpaHeHUs! PaMOBOJIH

3. Mecto nucuuninubl B ctpykrype OII BO




[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

Her

ABTOMaTH3UPOBAHHBIE CUCTEMBI YIIPABICHUS,
Knbep6e30macHOCTh MHTEIIEKTYaIbHBIX
AQBTOMATH3UPOBAHHBIX CHCTEM YIIPABICHUS
TEXHOJIOTMYECKUMHU MPOLIECCaMH,

[{udposast 06paboTKa CUTHAIOB B CHCTEMAaX
oOecriedyeHnss HUHPOPMAITMOHHON 06€30acCHOCTH
AQBTOMATH3UPOBAHHBIX CHCTEM YIIPaBJICHUS,
KoaupoBanue nHpopmManuy B aBTOMaTU3UPOBAHHBIX
cUcTeMax yIpaBlICHHUS,

MeTopl HHTEIIEKTYaIbHOTO aHAJIN3a IaHHBIX B
obecrnieueHnn HHPOPMAITMOHHOM O€301TaCHOCTH,
MaremaTuyecKkoe MOJIeTMPOBaHUE
WH(QOPMAITMOHHBIX IOTOKOB M CUCTEM 3allUThI
UH(pOpMaLuy,
CoBpeMeHHbIE KHOepYTpO3bl B IPOMBIIIIEHHBIX U
KOPIOPAaTHUBHBIX CUCTEMAaX aBTOMATU3AINH,
[TpousBoacTBeHHas MpakTHKa (rpeaauruiomHast) (10
CEMECTD),

[Tpon3BoACTBEHHAS MPAKTHKA (HAYYHO-
uccienoBarenbckas padora) (8 cemecTp)

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZI&HHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:
Her

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mmast Tpy10€eMKOCTh JUCHUILUIMHBI cocTaBiseT S 3.¢., 180 4., 92,5 4. KOHTaKTHOM

paboTHhI

Pacnpenenenue o cemectpam

N Bcero B Hacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
6
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 180 180
AyoumopHhvie 3auamusi: 80 80
Jlexuuu (JI) 32 32
[IpakTuueckue 3aHITHs, CEMUHAPHI U (WIH) JPYTUE BUABI
ayauTopHbIxX 3aHaTuil (I13) 32 32
JlabGopatopusbie pabotsl (JIP) 16 16
Camocmosmenvras paboma (CPC) 87,5 87,5
N3yuenue pazaena "PacnpocTpaHeHne paJuoBOIH B 30 30
noHocgepe"
[ToaroroBka K NpakTUUYECKUM 3aHATUSAM 29 29
[ToaroroBka k J1abopaTopHBIM paboTam 16 16
[ToaroroBka Kk 3K3aMeHy 12,5 12.5
KoHcynbTanum 1 mpoMexXKyTouHask aTTeCTaluus 12,5 12,5




|B1/m KOHTpPOJIA (3a4eT, ud.3a4eT, IK3aMEH) - 9K3aMEH

5. CoaeprkaHue TUCHMILIIMHBI
O0beM ayaUTOPHBIX 3aHATUN TIO
paizgena HaumenoBanue pa3enoB IUCHUIUITMHBL BHJaM B Hacax
Bcero J | 113 JIP
1 BBEJIEHUE. TepmuHomoryus IUCHUILINHEL, OCHOBHBIE 4 ) 7 0
MOHATUS U ONIPEIEIICHMUS.
2 [QJIEMEHTBI BEKTOPHOI'O AHAJIM3A 4 0 4 0
3 |OCHOBHBLIE YPABHEHU A DJIEKTPOAUHAMUKHA 12 8 4 0
4 |CBOMCTBA IJIOCKHX BOJIH 18 6| 8 4
5 [IPEJIOMJIEHUME ITIJIOCKUX BOJIH 10 4 2 4
6 (BOJIHbBI B BOJIHOBOAAX 12 4 4 4
7  |OBbEMHBIE PE3OHATOPEI 4 2 2 0
8 |M3JIYUEHUE U PACITPOCTPAHEHUE PAJITMOBOJIH 16 6 6 4
5.1. Jlekuumu
Ne Ne Kox-
HanmeHnoBaHnue uim KpaTkoe coAepKaHue JEKIIMOHHOTO 3aHATHS BO
NeKIuupaszaena
4acoB
1 1 Brenenne. TepMHUHOTIOTHS TUCITUTIIMHBI, OCHOBHBIE TIOHATHSI M ONIPEICTICHUS, )
cuctema equHUI pusndeckux BenuurH CH. DaeMeHThl BEKTOPHOTO aHAIH3a.
[loHsITHE AIIEKTPOMArHUTHOTO 10JIs1. BEKTOpBI HAPSKEHHOCTH IEKTPUUECKOTO U
MarHUTHOTO MoJiel. BEKTOpbl MAarHUTHOM M DIIEKTPUUYECKON HHAYKIMA. BOIHOBOM
2 3 [xapakrep 3neKTpoMarHuTHOro nois. [lonHas cucrema ypaBHeHU 2
hiiekTpoauHamMuku. Cuctema ypaBHeHU MakcBesuia. YpaBHeHHE HETIPEPHIBHOCTH
[OJIHOTO TOKA. 3aKOH cOXpaHeHus 3apsaa. [[puHuun cynepno3uimm.
[lepecTaHOBOYHAsI TBOMCTBEHHOCTh YpaBHEHU MakcBesuia. YpaBHEHUs
Maxkcgesuia B iuddepeHnunanbHoi u nHTerpanbHoi popmax. Knaccuduxanms
3 3 |pIIEKTPOMAarHUTHBIX sIBJIEHUU. MarepuanbHbie ypaBHeHuUs. Teopema 2
€IMHCTBEHHOCTH PEILICHNs YpaBHeHU MakcBeiuia. BoinHoOBbIe ypaBHEHUS
Jlanam6Gepa u ['enpmronbIia.
4 3 MeToz 3ama3ablBaoIUX MEKTPOAMHAMAYECKUX MOTEHIIHAIOB. BEeKTOpHBIN )
3ana3plBatonuil noreHuuan. CkanasipHbIN 3ama3/iblBalOIIMM MOTEHIMAT.
DHeprus AEKTPOMarHuTHOro nosis. TeopeMa u Bektop YmoBa-IloliHTHUHTa A1
MTHOBEHHBIX 3HAYEHUN BEKTOPOB MOJIs. YpaBHEHHE OalaHCca MOITHOCTH.
5 3 [I'paHuYHBIC YCIOBUS AJI1 HOPMAJIbHBIX U TAHT€HIUAJIbHBIX KOMIIOHEHT 2
IIEKTPOMArHuTHOro nostst. [loms, 3apsaasl 1 TOkK Ha rpaHunax. IloBepXHOCTHBIN
3aps]l U TOK.
MeTon KOMITIEKCHBIX aMIUIATyd. CucrteMa ypaBHeHUN MakcBesia B KOMIUIEKCHOU
6 4 |popme. [TonsiTue mockoil BoiHbI. Penienne oqHOPOAHOTO ypaBHEHUS 2
['enbMrosbLIA B ClTy4ae MIIOCKOM BOJHBI. CTPYKTypa IJIOCKUX BOJIH.
DNEeKTpUYeCcKasi 1 MAarHUTHAs SHEPIHs SJIEKTPOMarHUTHOTO 1oJisl. KoMrutekcHbIN
BekTOp YMoBa-lloiiHTHHra. YpaBHeHue OanaHca MOIIHOCTH B KOMILUIEKCHOM
7 4 |bopme. MeTon 3ama3npIBalOIUX MOTCHIIMANIOB. [1710CK1Me BOTHBI B U1€aTbHOM 2
JIMAJIEKTPUKE U B Cpellax ¢ moTepsiMu. PactipocTpaHeHHe TUIOCKHUX BOJIH B CpeJIe ©
[TPOBOAUMOCTBIO.
BosHOBBIE ypaBHEHUS JJ1S1 AIEKTPOMArHuTHOTO noss. [TocrosiHHas
3 4 [PAcTIPOCTpAHEHUS 1 3aTyXaHuS. PacnpocTpanenue miI0CKUX BOJIH B METaJLIaX. )
[ToBepxHocTHBIHN 3 PexT. [Tanenue mrockoi BOJHBI HA TOBEPXHOCTh PEATILHOTO
metasuia. [pubmkénHoe rpannyHoe ycnosue Jleontosuua-llykuna.




HOJIHpI/I3aI_[I/I5I IIJIOCKHX BOJIH.

BoHOBBIE SBIIEHHS HA TPaHUIIE pa3zena ABYX cpel. OTpakeHue U MpeJoMIIeHre
MJIOCKUX BOJIH C BEPTUKAJIBHOW M TOPU30HTAIBHON MOJISPU3AUIMH. 3aKOH
Cuennuyca. opmynsl OpeHenst. YCI0BHUS NOTHOTO OTPAKEHUS U MPETOMIICHHUS.

10

'YTOJI ITOJTHOTO OTPAKEHMS. YTOJ MOJHOIO IpenomiieHus. Yroa bprocrepa. [lonHoe
OTpa)XeHUE W BOJHBI, HAIIPABJIsiEMbI€ TPAHULIEN pa3zena ABYX Cpes.
[loBepxHOCTHAs BoJHA. J(M3IeKTpUUYecKre BOJTHOBOIBI U CBETOBOMBI. CTpyKTypa
PIIEKTPOMArHUTHBIX BOJIH, OTPAXEHHBIX OT HI€ATBbHOTO TPOBOIHUKA
PIIEKTPUYECKOTO TOKA JJIsi TOPU30HTAIBHON U BEPTUKAJIBHOW MOJISPU3ALUN.

11

JIunuu nepenaun. Pemienne onHopogHoro ypaBHeHus [ensmronbua s
pEryIsipHOH JIMHUH MTPOU3BOJIBHOTO ceueHus1. Kitaccudukamys HanpasisieMbIxX
BosH. Kimaccuduxarysi TUTIOB 3JIEKTPOMArHUTHBIX BOJTH. XapaKTEepUCTUYECKUE
CONPOTUBJICHUSA. YCIOBUE PACIIPOCTPAHEHHUSI BOJIH B JIMHUM [IEPEIaUN.
Kpurtnueckas anvHa BonHbL. J[JInHA BONHBI B TMHUM Niepenadn. Pacnpoctpanenue
BOJIH B IIPSMOYTOJIBHOM BOJIHOBOJE. [10J1€ 3/IeKTpUY€eCKOro 1 MarHuTHOTO TUIIOB B
MPSIMOYTOJILHOM BOJTHOBOZE.

12

PacnipocTpaHeHue BOJIH B KpyIJIOM BOJIHOBoZE. YpaBHeHus beccens. [Tomns
RIIEKTPUUECKOTO U MAarHUTHOTO TUIIOB B BOJTHOBOAAX Kpyrioro cedeHusi. Toku Ha
CTEHKaX BOJIHOBOJ0B. OCHOBHBIE TPUHIIUIIBI BO30YXA€HHS BOJIHOBOJOB U 0TOOpa
HHEepruu u3 HuX. Beidop pasmepon. KoakcuanbHas ¥ IOJOCKOBAs JIMHUU TIEpEIayuu.
JluHny KOHEUHOU MITMHBI. DKBUBAJICHTHAs THHUS niepenadn. Koaddumment
orpaxkenus. Koaddumment crosuei BoHbl. [ToHOE S5KBUBATCHTHOE
COMPOTUBIICHUE JTMHUM Nepeaaun. HeoqHOpoJHOCTH B BOIHOBOAX.

13

[Tonsitue 06bEMHOTO pe3oHaTopa. Buabl 00b€MHBIX pe3oHaTopoB. OObEMHBIE
PE30HATOPBI B BUJIE KOPOTKO3AMKHYTBIX OTPE3KOB Nepeaaroux JTMHud. OCHOBHOM
Tun KosneOanuit. O003HaueHUuE COOCTBEHHBIX KOJIEOaHHUM B LIMIMHIPUYECKOM,
KOAKCHAJIBHOM U MPSIMOYTOJILHOM pe30HaTopax. Pe3oHaHCHbBIE YacTOThI KoJieOaHui
HeaTbHBIX 00BEMHBIX pe30HaTOPOB. JloOpoTHOCTE pe3onaTopoB. CoOCTBEHHAS U
Harpy>xeHHast JOOpoTHOCTH. OCHOBHBIE PUHIIUITBI BO30YKAEHUS 00BEMHBIX
PE30HATOPOB M 0TOOpa dHEPTHH U3 HUX. BHIOOp pazMepos.

14

M3myueHune 37eKTpPOMarHuTHBIX BOJH. DJIEKTPOJMHAMMYECKHE 3ara3/ibIBatoIne
MOTEHIMAJBI. DJIIEMEHTAPHbBIE U3Ty4YaTelu. DJIEMEHTAaPHbIN 3JIEKTPUUECKHM
BuOparop (aumnoib ['epia). DneMeHTapHast dJeKTpudecKast paMka (MarHUTHBIN
UIosib). DneMeHTapHas menib. M3mydarens [toiireHca.

15

Pernament paaunocsssu. lllkana snekrpoMarHuTHEIX BoJH. O0nacTu mpUMEHEHHUs
paZiMOBOJIH M0 YaCTOTHBIM auana3zoHam. [lone uznyuarens, HaxoAsIerocs B
cB0OOIHOM TpocTpaHcTBe. OOIIe BOMPOCH! pacpOCTPaHeHHsI PaHOBOIH.
MHuoxuTenb ocnabnenus. [lone u3myqarens, MOTHATOTO Ha/I IIIOCKOH 3eMHOM
noBepxHOCThI0. CTpykTypa atMocdepsl 3emin. Tponocdepa, ctpatocdepa u
nonocdepa. dopmyna uneanabHOl paanocsssu. [Ipocreiimue Monenu paguoTpacc.
3onbl Openens. [lone uznmyydaresns, MOTHATOrO HaJl 36MHOM MOBEPXHOCTHIO.

16

Yuét chepuaHoCcTH 3eMITH TIPH UCTIONB30BaHuU (hopmynbl Beenerckoro. [Tome
W3JIydaresis, IOJHATOIO Ha/l HEPOBHOM WM HEOJIHOPOAHOU 3€MHOMN
MOBEPXHOCTHIO. [lose BepTHKanbHOIO AMEKTPUUYECKOro BUOpaTopa,
PacIIONOKEHHOTO BOIHM3H 3eMHOM moBepXxHOCTH. CTpoeHue Tponochepsl.
3aTyxaHue HepruM paJuoBoiiH B Tponocdepe. [lomomenue painoBoH.
OcnabneHue paguoBoIH ruipomereopamu. Pedpaximst paxnoBosiH B Tporocdepe.
YuéT BusHUS TporochepHoi pedpakiiuy Ha pacCIpOCTPAHEHUE PAJHUOBOIIH.
HeonHopoaHoctu Tporocgepbl U UX BIUSHUE HA PACIPOCTPAHEHHE PATUOBOIH.

PacnipocTpaHeHne paaroBOIH B HOHOC(EpE.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPBI

|N9

| Ne | HanmeHoBaHMe WM KpaTKOE COAECP/KaHUE MPAKTUYECKOIO 3aHIATHs], CEMUHApa

| Kon- |




B3aHATUSA

pasnenal

BO
qacoB

YpaBHEHHUS TUTOCKOM U chepUIeCKOi BOJTH. YpaBHEHHE TUIOCKON BOJIHEI,
pacrpoCTpaHsIoENcs B MPOU3BOILHOM HallpaBieHUU. BolHOBOE ypaBHEHHE.
Crosturie BOJTHBI, KOJIEOAHUs CTPYHBI. DJIEMEHTHI BEKTOPHOTO aHainn3a. OCHOBHBIE
OTepaTopHbI.

DJIeMeHTBI BEKTOPHOTO aHau3a. KpuBoauHEetHbIE OPTOTOHABHBIE CHCTEMBI
KOOD/IMHAT.

HHuTerpanbHbie TEOpEMBbl BEKTOpHOTO aHaiu3a. Teopemsl Octporpajackoro-I'aycca
u Ctokca. @opmyssl [puHa.

Cucrema ypaBHeHuit MakcBemia. Kiaccudukarys ameKTpoMarHuTHRIX
[TPOLIECCOB.

FpaHI/I‘-IHBIe ycCJiioBuUs. HOpMaHBHBIe 1 TaHI'CHIHMAJIbHBIC KOMITOHCHTEI
DJICKTPUYCCKOTO U MArHUTHOT'O MOJICH.

BexTtop YMmoBa—IloiinTiHra. YpaBHeHnue 6anaHca MOUTHOCTH.

PacripocTpaHeHue MIIOCKUX BOJH B OTHOPOJIHBIX Cpeiax ¢ MOTEPSIMH.

[Tosstpu3anust HIEKTPOMAarHUTHOTO TTOJISL.

O |0 |J[(N]| W

3HCpFCTI/I‘{eCKI/IC COOTHOIIICHHUS B IJIOCKOM BOJIHE. HpeHOMJ'IeHI/IC IIJIOCKHUX BOJIH.

—
(=)

[ N N R R

[Ipenomnenue miockux BoiH. 3akoHbel CHemnyca U @penend. Ctpykrypa nonein
Ha rPaHUIIE pa3zena IByX Cpell.

NN N

11

BoHBI B BOJTHOBO/IaX. 3aTyXaHUe dJIEKTPOMAarHATHBIX BOJIH B BOJTHOBOJIAX.
Koaddunment 3aryxanus.

12

Bomabl B BotHOBOaX. CTPYKTYpa MOJIei ¥ MOBEPXHOCTHBIX TOKOB. Bo30y kenue
BOJTHOBOJIOB.

13

O6wnEMHBIEC pe3oHaTopbl. CTpyKTypa moneid. Bo3oyxaeHne 00bEMHBIX
[PE30HATOPOB.

14

DeMeHTapHbIE U3TydaTesld. JNeMEeHTapHbIN EKTPUUECKU BUOpATOp (AUIIONb
['epuia). M3nydenue sneMeHTapHONH paMKHU C 3IEKTPUUECKUM TOKOM.
J7eMeHTapHBIN 1IeNIeBOI U3ilydareib. DIeMeHTapHbIN n3nnydarens [tolirenca.
[Tone n3myuaressi, HaXOASIIETrocsi B CBOOOJHOM MPOCTPAHCTBE.

15

PacripocTpaHeHne palMoBOIH HaJl 3 MHOM MOBEPXHOCTHI0. 30HBI DpeHens.
Koa¢duimenTsr oTpaskeHus OT 3eMHOM oBepxHOoCTH. [lone u3mydarens,
MOTHSATOTO HaJl IJIOCKOH 36MHOW MOBEPXHOCTHIO. YUET chepranocTr 3emin

16

Pacnipoctpanenue paanoBoiH B Tporocdepe. Ctpoenue Tponocdepsl. 3aTyxaHue
HHEpPIrUu paaroBoiH B Tponocdepe. [lormomenne pagroBona. OcnabneHue
paaroBoIH TUapoMeTeopamu. Pedpakuus paanoBoiH B Tponiocdepe. YUér
BIUSHUS TporocepHOit pedpakiiny Ha pacIpOCTPAHCHHUE PAIUOBOIH.
Paznuanbie BUbI TponiochepHoi pedpakiuu.

5.3. JIaboparopHbie padoThI

Ne
3aHATHA

No
paszena

HaunmeHoBaHue WK KpaTKoe coziepkaHue 1a0opaTopHON paboThI

Koi-
BO
4acoB

[Tonsipuzanus miIockux BoiH. Mccnenyrores noasipu3aioHHbIe SIBICHUS,
M3Y4aroTCs BUBI MOJSIPU3AIMN M PACIPOCTPaHEHHE TIOCKHUX IEKTPOMarHUTHBIX
BOJTH. DKCIIEPUMEHTAIILHO OTIPENENSIOTCS TaHTeNIbHAs KprBas U ko3 duimeHt
DIUTMITUYHOCTH.

[lonsipu3zanus miockux BoiH. MccaenyroTes noisipru3aliioHHbIe SBICHMUS,
M3y4aroTCs BUJIbI OJSPU3ALMI U pACIIPOCTPAHEHUE TIOCKUX JEKTPOMATHUTHBIX
BOJIH. DKCIIEPUMEHTAIILHO ONPEEIIAIOTCS raHTellbHas KpuBas U KodhHUIUEHT
DIUTANITUYHOCTH.

OTpa)KCHI/IC TIJIOCKHX BOJIH. I/I3yanOTC$I TCOpHA paACIPOCTPAHCHUC TINIOCKHX BOJIH,




3aKk0oH bprocrepa. Hccnenyercs oTpaxeHne IIOCKUX AIEKTPOMAarHuTHBIX BOJIH OT
PAHMIIBI Pa3eNa Cpel] IUIIEKTPUK—BO3IyX. DKCIEPUMEHTAIBHO OIPENEIIAETCS
yroi bprocrepa.

OTpakeHue MIOCKUX BOJH. V3yuaroTcs Teopus pacpoCTpaHEHHE TIOCKUX BOJIH,
3akoH bproctepa. MccnenyeTcs oTpaxeHne MIOCKUX AIEKTPOMAarHuTHBIX BOJIH OT

raBa 10, ¢.503-514. DnekrpoaguHamuka u
pacrpocTpaHeHue paJuOBOJIH.
[DnexTpoHHBI pecypc]: yueb. mocodue /

IpaHUIBI pa3zesia Cpell IUAIIEKTPUK—BO3AYyX. DKCIIEPUMEHTAIBHO OINpeIeseTCs 2
yron bprocrepa.
DJIEKTPOMArHUTHBIC TIOJIST B BOJTHOBOAX. M3y4aroTcst CTpyKTypa
HIIEKTPOMArHUTHOTO TOJISI B IPSIMOYTOIFHOM BoNHOBOE. Vccnenyercs )
DJIEKTPOMArHUTHBIE TIOJISI B BOJTHOBOJIE, SKCIIEPUMEHTAIBHO OIPEIEISIFOTCS JITTHHA
BOJIHBI B BOJTHOBOJIE M CTPYKTYpPa AMEKTPOMATrHUTHBIX MOJICH.
DJEKTPOMArHUTHBIE TIOJISI B BOJTHOBOAAX. M3ydaroTces CTpyKTypa
DIIEKTPOMATrHUTHOTO TIOJISI B MIPSIMOYTOJILHOM BOJTHOBOJIE. Mccnemyercs )
DJICKTPOMArHUTHBIE TTOJISI B BOJIHOBOJIC, DKCIIEPUMEHTAIILHO OTIPEICIISIFOTCS JUTHHA
BOJIHBI B BOJTHOBOJIE Ml CTPYKTYpPa AIEKTPOMATrHUTHBIX ITOJICH.
W3mydeHue 3eMeHTapHBIX UCTOYHUKOB. DU3HUecKe aHaIoTH SJIEMEHTapHBIX
MCTOYHUKOB DJICKTPOMArHUTHOTO TTOJISI. DKCIEPUMEHTATIBLHO UCCIICTYOTCS 2
OCHOBHBIE MPUHITUIIBI U3TYUYEHUS dJICKTPOMArHUTHOM SHEPTUH.
W3mydeHune 3eMeHTapHbIX UCTOYHUKOB. DU3HuecKe aHaIoTu JIEMEHTapHBIX
MCTOYHHKOB 3JIEKTPOMArHHTHOTO ITOJISL. DKCIIEPUMEHTAIILHO HCCIICTYIOTCS 2
OCHOBHBIE MPUHITUIIBI U3TYUEHUS dJIEKTPOMArHUTHOM SHEPTUH.
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Bremomaenne CPC
Crmcok nurepaTypsl (C yKa3aHHEM Kon-
Ilomsug CPC pa3zenos, as, CTpaHuIl) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
OYMJI, ocH. auT., 1, rmaBa 12, ¢.306-325.
DJIEeKTPOAUHAMUKA U PaCIIPOCTPAHEHHE
PaauoBOJH. [ DNEKTPOHHBIN pecypc]: yueo.
nocobue / JI.FO. Mypowmries [u ap.]. —
OnextpoH. nan. — CII6. : Jlans, 2014, —
448 c. — Pexum gocryna:
http://e.lanbook.com/book/50680 — 3aru. ¢
bkpana. [IYM/], ocH. nuT., 1, masa 14,
c.503-514. Ilerpos, b. M.
M3yuenue paznena "Pacnpoctpanenue DJIEeKTPOANHAMUKA U PaCIPpOCTPAaHEHHE 5 30
paauoBOH B HOHOC(epe" paauoBoiH Yuel. 1 By30B IO
HarpaBieHuto "Paguorexnuka" b. M.
[TeTpoB. - 2-e u3n., ucnp. - M.: [opsauas
muaug - Temexom, 2004. - 558 ¢. un. ITYMJ,
OCH. JTNT., 2, TiaBa 15, ¢.490-497.
Hukonbckuid, B. B. Dnekrpoaunamuka u
[pacrpoCTpaHeHHE paTuOBOIH YUeo.
mocoOue sl paJuOTeXH. CIEll. By30B. - 3-¢
u3., mepepad. u gom. - M.: Hayka, 1989. -
544 c. umn.
OYM/I, ocH. nut., 1, masa 2, ¢.49-51, masa
3,¢.52-67, rnaBa 4, ¢.68-89, rmasa 5, ¢.90-
116, masa 6, ¢.126-195, rmasa 7, c.196-221,
[ToaroToBka K MPaKTUYECKUM 3aHATHIM 6 29




J1.}O. MypowmiieB [u ap.]. — DIEeKTpOH. AaH.
— CIIO. : JIanb, 2014. — 448 ¢. — Pexxum
noctyna: http://e.lanbook.com/book/50680
— 3am. ¢ akpana. [IYM/I, ocH. nur., 2,
r1aBa 9, ¢.318-343. Hukonsckuii, B. B.
DJIEKTPOAMHAMUKA U PACIIPOCTPAaHCHHE
PaMOBOIH: yuel. mocolue s pauoTeXH.
CIIell. BY30B. - 3-¢ u3/1., mepepad. u JOII. -
M.: Hayxka, 1989. - 544 c. ni.

[ToaroroBka k 1abopaTopHbIM paboTam

OYMJI, ocH. 1uT., 1, rmaBa 2, ¢.49-51, rimasa
4, c.68-89, rmaBa 5, ¢.90-116, rmasa 6, c.126-
195. DnexTpoarHaMMKa U PaclpoOCTPaHEHUE
PaauoBOJH. [ DNEKTPOHHBIN pecypc]: yueo.
nocobue / JI.FO. Mypowmries [u ap.]. —
OnektpoH. nan. — CII6. : Jlans, 2014, —
448 c. — Pexum gocryna:
http://e.lanbook.com/book/50680 — 3aru. ¢
DKpaHa.
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[ToaroroBka K sK3aMeHY

OYMJI, ocH. auT., 1, rmaBa 2, ¢.49-51, rmasa
3, ¢.52-67, masa 4, ¢.68-89, m1asa 5, ¢.90-
116, rnaBa 6, c.126-195, rmaBa 7, ¢.196-221,
raBa 10, ¢.503-514. DnekrpoaguHamuka u
pactpocTpaHeHHUEe PaInOBOIH.
[DnexTponHBIil pecypc]: yueb. mocodue /
J1.1O. MypowmiieB [u ap.]. — DNEeKTpOH. AaH.
— CI10. : JIann, 2014. — 448 ¢. — Pexum
noctyna: http://e.lanbook.com/book/50680

— 3ar. ¢ ’KpaHa.
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6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

IIpOMe)KyTO‘IHOﬁ arTreCcralmmn

KOHTpOJII) Ka4yCCTBa OCBOCHMU O6paSOBaT€HBHOfI IMporpaMmel OCYIICCTBILICTCA B

cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBOM CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)

Haszeanue -
Ne [ Ce- Bun Makc. TEHIBA-
KOHTpoJIbHOTO (Bec [opsox Hauncienus 6aIoB
KM|mecTp| koHTpoOIs NS —— oan eTCs B
[1A
3ammTa 1a00paTopHON PabOTHI
OCYILIECTBIISIETCS. UHANBUYAJIBHO.
CTyneHTOM MpeaoCTaBIsIeTCs
odopmiteHHBIH 0TUET. OTIeHUBaETCS
§ ammra KauecTBO 0OPMIICHUS, TPABUIBLHOCTD
Texyuui . BBIBOJIOB U OTBETHI HAa BOMPOCHI (3a/1at0TCs 2
1 6 nabopaTropHOit 5 SK3aMEH
KOHTPOJIb paboT! 1 BOIPOCA).
[Ipu oLleHMBaHUU PE3YIBTATOB MEPOIIPHUATHUS
MCIIOJIb3yeTCs OaIbHO-PEHTHHIOBAs
CHCTEMa OICHUBAHUS PE3yabTaTOB Y4eOHOM
nesTenTbHOCTH 00ydJarommxcs (yTBepKIaeHa
npuka3zoM pektopa ot 24.05.2019 & Ne 179).




OOmuit 6am Mpu OleHKE CKIAIBIBACTCS U3
CIIEAYIONINX TTOKa3aTelNei (3a KaxIyro
maboparopHyo padboTy):

- IPUBEJICHBI BCE U3MEPSEMBbIC
XapaKTEPUCTUKH U PACCUUTAHHBIE
napamMeTpsl — 1 Ga,

- BBIBOJBI JJOTMYHEI 1 000CHOBAHEBI — 1 6aii;
- ohopmiteHHE pabOTHl COOTBETCTBYET
TpebdoBaHusIM — 1 Ga;

- IPaBUJIbHBIA OTBET HA OJUH BOIpoc — |
Oanm.

MaxkcumanbHOEe KOJIMYecTBO 0aioB — 5.
BecoBoii k03 GUIMEeHT MeporpuaTus (3a
KaXTyto 1aboparopHyro padory) — 1.

3auTeHO: pEUTHHT 00yYJarOIIeTOCs 3a
MepornpusTie 6onbiie Wik paseH 60 %.
He 3auTeHo: pedTHHT 00ydaromerocs 3a
MepornpustTie Menee 60 %

Texymui
KOHTPOJIb

3amura
nabopaTropHOit
paboThI 2

3amura 1abopaTopHON pabOTHI
OCYIIECTBISIETCS MHANBUIYIBHO.
CTyneHToM npeocTaBiIsieTcs
odopmiieHHBIN 0TYET. OTIeHUBAETCSA
KauecTBO O(POpPMIICHHUS, TPAaBUIILHOCTD
BBIBOJIOB M OTBETHI HA BOIPOCHI (3a1a10TCS 2
BOIIPOCA).

[Tpu olleHUBaHUHU PE3yIBTATOB MEPOTIPHUSTHUS
MCTIONIb3yeTCs OaIbHO-PEUTHHTOBAS
cUCTEeMa OIEHUBAHUS PE3yJIbTAaTOB Y4eOHOU
NesITeIbHOCTH 00yuatomuxcs (yTBepxKaeHa
npuka3zoM pextopa ot 24.05.2019 . Ne 179).
OOmmii 62T IpU OLIEHKE CKIIABIBACTCS U3
CIIEAYIONINX TTOKa3aTenei (3a KaXIyro
nmaboparopHyo padboTy):

- IPUBEJICHBI BCE U3MEPSEMBbIC
XapaKTePUCTUKU U PACCUUTAHHBIE
napaMmeTpsl — 1 6ann;

- BBIBO/IBI JIOTHUHBI M 000CHOBaHBI — 1 Oai;
- ohopmiteHHE pabOTHl COOTBETCTBYET
TpeboBaHusM — 1 Ga;

- IPaBHJIBHBIN OTBET Ha OIMH BOIPOC — |
Oam.

MaxkcuMaabHOE KOJMYEeCTBO 0aIIoB — 5.
BecoBoii ko duirenT MepornpusTus (3a
KaXTyto 1aboparopHyro padory) — 1.

3a4TeHo: peUTHHT 00yyarolerocs 3a
MepornpusTie 6onblie Wik paseH 60 %.
He 3auTeHo: pedTHHT 00ydJaronierocs 3a
Meponpustie Menee 60 %

DK3aMCH

Texymnmii
KOHTPOJIb

3amura
nabopaTopHOi
paboTs 3

3amura 1a0opaTopHON pabOThI
OCYIIECTBIISIETCS MHANBUIAYIBHO.
CTyneHToM nmpeaocTaBisieTcs
odopmieHHbIH 0TYET. OTIeHUBaETCS
KauecTBO 0(POPMIIEHHUS, TPAaBUIILHOCTD

BBIBOJIOB M OTBETHI HA BOMPOCHI (3a/1a10TCsT 2

DK3aMCH




BOITpPOCA).

[Ipu orleHMBaHUM PE3yIBTATOB MEPOIIPUATHS
MCTIONB3yeTCs OaTbHO-PEHTHHTOBAS
CHCTeMa OLIEHUBAHUs pe3yJabTaToOB y4eOHOI
nesaTenbHOCTH 00ydaromuxcs (yTBepKaeHa
mpuka3oM pekropa oT 24.05.2019 . Ne 179).
OOmuit 6amt mpu OleHKE CKIAIBIBACTCS U3
CJIeIyIOIINX MOKa3arese (3a KaKIyto
nmaboparopHy padboTy):

- IPUBE/ICHBI BCE U3MEPSIEMbIE
XapaKTEPUCTUKH U PACCUUTAHHBIE
napamMeTpsl — 1 Ga,

- BBIBOJBI JJOTMYHEI 1 000CHOBAHEBI — 1 6aii;
- ohopmiteHHE pabOTHl COOTBETCTBYET
TpebdoBaHusIM — 1 Ga;

- IpaBUJIbHBIA OTBET HA OJUH BOIpoc — |
Oanm.

MaxkcumanbHOe KOJIMUecTBO 0aioB — 5.
BecoBoii k03 GUIMEeHT MeporpuaTus (3a
KaKTyto 1aboparopHyro padory) — 1.

3auTeHO: pEUTHHT 00ydJarOIIeToCs 3a
MepornpusTie 6onbiie Wi paseH 60 %.
He 3auTeHo: pedTHHT 00ydaromerocs 3a
MepornpusitTie Menee 60 %

Texymui
KOHTPOJIb

3amura
nabopaTropHOi
pabotsl 4

3amura 1abopaTopHON pabOTHI
OCYIIECTBIISIETCS WHANBUIAYAIBHO.
CTyneHToM npeocTaBiIsieTcs
odopmiieHHBIN 0TYET. OTIeHUBaETCSA
KauecTBO O(POpPMIICHHUS, TPAaBUIBHOCTD
BHIBOJIOB M OTBETHI HA BOIPOCHI (321a10TCS 2
BOIIPOCA).

[Tpu olleHUBaHUHU PE3yIBTATOB MEPOTIPHUSTHUS
MCTIONIb3yeTCs OaIbHO-PEUTHHTOBAS
cCUCTEeMa OIEHUBAHUS PE3yJIbTaTOB Y4eOHOU
NesITeTIbHOCTH 00yuatomuxcs (yTBepxaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
OOmmii 62T IpU OLIEHKE CKIIABIBACTCS U3
CIIEAYIONIHNX TTOKa3aTelNei (3a KaXIyro
nmaboparopHyo padboTy):

- IPUBEJICHBI BCE U3MEPSEMBbIC
XapaKTePUCTUKU U PACCUUTAHHBIE
napaMmeTpsl — 1 6ann;

- BBIBO/IBI JIOTHUHBI M 000CHOBaHBI — 1 Oai;
- ohopmiteHHE pabOTHl COOTBETCTBYET
TpeboBaHusM — 1 Ga;

- IPaBHJIBHBIN OTBET Ha OMH BONPOC — |
Oam.

MaxkcuMaabHOE KOJMYEeCTBO 0aIIoB — 5.
BecoBoii ko duirenT MepornpusTus (3a
KaXTyto 1aboparopHyro padory) — 1.

3a4TeHo: peUTHHT 00yyarolerocs 3a
MepornpusTie 6onblie Wik paseH 60 %.
He 3auTeHo: pedTHHT 00yJaronerocs 3a
Mepornpustie Menee 60 %

ODK3aMCH




Texymui
KOHTPOJIb

PacuetHo-
rpaduueckas
pabora 1

[Iposepka PI'P ocymectsisercs no
OKOHYaHUU U3YyUEHHUSI COOTBETCTBYIOIIETO
pazaena aucuuruInHbl. PI'P momkHEI OBITH
BBITIOJTHEHBI M 0()OPMIIEHBI B COOTBETCTBUUI
C TpeOOBAHHUSIMH METOTUIECKUX YKA3aHUN
Kadeapsl.

[Tpu orleHUBaHHUH PE3YITBTATOB MEPOTIPUSATHS
MCIIOJIb3YyeTCs OalIbHO-PEHTHHIOBAS
CHCTEMa OLICHUBAHUS Pe3yJIbTaTOB Y4eOHOU
nesTeTbHOCTH 00ydJarommxcs (yTBepKaeHa
npuka3zoM pektopa ot 24.05.2019 . Ne 179).
Kpurepun Hauncnenus 6amioB (3a KaKIyIO
pacueTHO-TpadUIECKyIo paboTy):

- pacueTHas U rpaduueckasi 4acT1
BBITOJIHEHBI BEpHO — 3 Oasa;

- pacueTHas U rpaduueckast 4acT1
BBITIOJTHEHBI BEPHO, HO UMEIOTCS HETOYETHI
HE BJIMSIONINE HA KOHEUHBIN pe3ynbTar — 2
Oaia;

- B pacyeTHOW U rpauIecKOi YacTsax eCTh
rpyObIe 3aMeuaHusl, HO X0 BHIITOTHEHUS
BepeH — 1 Oa;

- paboTa He MpeaCTaBlIeHa WIH COACPIKUT
rpyobie ommoku — () 6asos.
MaxkcuMaabHOE KOJTM4eCTBO 0aioB — 3.
Becoroii ko purment meponpustus (3a
KXy pacueTHO-Tpaduyeckoii paboty) —
1.

OK3aMCH|

Texyuui
KOHTPOJIb

Pacuetno-
rpadgudeckas
pabota 2

[Iposepka PI'P ocymectBisercs no
OKOHYAHUH U3yUYEHHSI COOTBETCTBYIOIIETO
pasnena nucturuinabl. PI'P nomkHbI OBITH
BBITTOJIHEHBI U O()OPMIICHBI B COOTBETCTBUU
C TpeOOBaHUSAMHU METOUYECKHUX YKa3aHUI
Kageaphl.

[Tpu olleHUBaHUHU PE3yIBTATOB MEPOTIPHSTHUS
MCTIONIb3yeTCs OalIbHO-PEUTHHTOBAS
CUCTEeMa OIEHUBAHUS PE3yJIbTaTOB YIeOHOU
NesITeTIbHOCTH 00yuatomuxcs (yTBepxKaeHa
npuka3zoM pextopa oT 24.05.2019 r. Ne 179).
Kpurepun HauncaeHus 6ayijioB (3a KaKIyIo
pacdyeTHO-TpauIecKyIo padboTy):

- pacdyeTHas U rpaduyeckas yacTu
BBITIOJIHEHBI BEpHO — 3 Oasia;

- pacdyeTHas U rpaduyeckas yacTu
BBITTOJTHEHBI BEPHO, HO IMEIOTCSI HEJTOYETHI
HE BIUIOIIME HA KOHEUHBINA pe3yabraT — 2
Oaiua;

- B pacyeTHO! U rpauyeckoil yacTax ecTb
rpyOble 3aMeYaHHsI, HO XOJI BBITIOTHEHHSI
BepeH — | Ga;

- paboTa He MpeCTaBlIeHa WITH COACPIKUT
rpyObie ommbku — 0 6anios.
MaxkcuMaabHOE KOJMYEeCTBO 0aioB — 3.
BecoBoii ko duienT mepornpuaTus (3a
KaKIyI0 pacueTHO-Tpaduueckor paboTy) —
1.

OK3aMCH




Texymui
KOHTPOJIb

PacuetHo-
rpaduueckas
pabora 3

[Iposepka PI'P ocymectsisercs no
OKOHYaHUU U3YyUEHHUSI COOTBETCTBYIOIIETO
pazaena aucuuruInHbl. PI'P momkHEI OBITH
BBITIOJTHEHBI M 0()OPMIIEHBI B COOTBETCTBUUI
C TpeOOBAHHUSIMH METOTUIECKUX YKA3aHUN
Kadeapsl.

[Tpu orleHUBaHHUH PE3YITBTATOB MEPOTIPUSATHS
MCIIOJIb3YyeTCs OalIbHO-PEHTHHIOBAS
CHCTEMa OLICHUBAHUS Pe3yJIbTaTOB Y4eOHOU
nesTeTbHOCTH 00ydJarommxcs (yTBepKaeHa
npuka3zoM pektopa ot 24.05.2019 . Ne 179).
Kpurepun Hauncnenus 6amioB (3a KaKIyIO
pacueTHO-TpadUIECKyIo paboTy):

- pacueTHas U rpaduueckasi 4acT1
BBITOJIHEHBI BEpHO — 3 Oasa;

- pacueTHas U rpaduueckast 4acT1
BBITIOJTHEHBI BEPHO, HO UMEIOTCS HETOYETHI
HE BJIMSIONINE HA KOHEUHBIN pe3ynbTar — 2
Oaia;

- B pacyeTHOW U rpauIecKOi YacTsax eCTh
rpyObIe 3aMeuaHusl, HO X0 BHIITOTHEHUS
BepeH — 1 Oa;

- paboTa He MpeaCTaBlIeHa WIH COACPIKUT
rpyobie ommoku — () 6asos.
MaxkcuMaabHOE KOJTM4eCTBO 0aioB — 3.
Becoroii ko purment meponpustus (3a
KXy pacueTHO-Tpaduyeckoii paboty) —
1.

OK3aMCH|

Texyuui
KOHTPOJIb

Pacuetno-
rpadgudeckas
pabota 4

[Iposepka PI'P ocymectBisercs no
OKOHYAHUH U3yUYEHHSI COOTBETCTBYIOIIETO
pasnena nucturuinabl. PI'P nomkHbI OBITH
BBITTOJIHEHBI U O()OPMIICHBI B COOTBETCTBUU
C TpeOOBaHUSAMHU METOUYECKHUX YKa3aHUI
Kageaphl.

[Tpu olleHUBaHUHU PE3yIBTATOB MEPOTIPHSTHUS
MCTIONIb3yeTCs OalIbHO-PEUTHHTOBAS
CUCTEeMa OIEHUBAHUS PE3yJIbTaTOB YIeOHOU
NesITeTIbHOCTH 00yuatomuxcs (yTBepxKaeHa
npuka3zoM pextopa oT 24.05.2019 r. Ne 179).
Kpurepun HauncaeHus 6ayijioB (3a KaKIyIo
pacdyeTHO-TpauIecKyIo padboTy):

- pacdyeTHas U rpaduyeckas yacTu
BBITIOJIHEHBI BEpHO — 3 Oasia;

- pacdyeTHas U rpaduyeckas yacTu
BBITTOJTHEHBI BEPHO, HO IMEIOTCSI HEJTOYETHI
HE BIUIOIIME HA KOHEUHBINA pe3yabraT — 2
Oaiua;

- B pacyeTHO! U rpauyeckoil yacTax ecTb
rpyOble 3aMeYaHHsI, HO XOJI BBITIOTHEHHSI
BepeH — | Ga;

- paboTa He MpeCTaBlIeHa WITH COACPIKUT
rpyObie ommbku — 0 6anios.
MaxkcuMaabHOE KOJMYEeCTBO 0aioB — 3.
BecoBoii ko duienT mepornpuaTus (3a
KaKIyI0 pacueTHO-Tpaduueckor paboTy) —
1.

OK3aMCH




Texymui
KOHTPOJIb

PacuetHo-
rpaduueckas
pabota 5

[Iposepka PI'P ocymectsisercs no
OKOHYaHUU U3YyUEHHUSI COOTBETCTBYIOIIETO
pazaena aucuuruInHbl. PI'P momkHEI OBITH
BBITIOJTHEHBI M 0()OPMIIEHBI B COOTBETCTBUUI
C TpeOOBAHHUSIMH METOTUIECKUX YKA3aHUN
Kadeapsl.

[Tpu orleHUBaHHUH PE3YITBTATOB MEPOTIPUSATHS
MCIIOJIb3YyeTCs OalIbHO-PEHTHHIOBAS
CHCTEMa OLICHUBAHUS Pe3yJIbTaTOB Y4eOHOU
nesTeTbHOCTH 00ydJarommxcs (yTBepKaeHa
npuka3zoM pektopa ot 24.05.2019 . Ne 179).
Kpurepun Hauncnenus 6amioB (3a KaKIyIO
pacueTHO-TpadUIECKyIo paboTy):

- pacueTHas U rpaduueckasi 4acT1
BBITOJIHEHBI BEpHO — 3 Oasa;

- pacueTHas U rpaduueckast 4acT1
BBITIOJTHEHBI BEPHO, HO UMEIOTCS HETOYETHI
HE BJIMSIONINE HA KOHEUHBIN pe3ynbTar — 2
Oaia;

- B pacyeTHOW U rpauIecKOi YacTsax eCTh
rpyObIe 3aMeuaHusl, HO X0 BHIITOTHEHUS
BepeH — 1 Oa;

- paboTa He MpeaCTaBlIeHa WIH COACPIKUT
rpyobie ommoku — () 6asos.
MaxkcuMaabHOE KOJTM4eCTBO 0aioB — 3.
Becoroii ko purment meponpustus (3a
KXy pacueTHO-Tpaduyeckoii paboty) —
1.

OK3aMCH|
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Texyuui
KOHTPOJIb

Pacuetno-
rpadgudeckas
pabota 6

[Iposepka PI'P ocymectBisercs no
OKOHYAHUH U3yUYEHHSI COOTBETCTBYIOIIETO
pasnena nucturuinabl. PI'P nomkHbI OBITH
BBITTOJIHEHBI U O()OPMIICHBI B COOTBETCTBUU
C TpeOOBaHUSAMHU METOUYECKHUX YKa3aHUI
Kageaphl.

[Tpu olleHUBaHUHU PE3yIBTATOB MEPOTIPHSTHUS
MCTIONIb3yeTCs OalIbHO-PEUTHHTOBAS
CUCTEeMa OIEHUBAHUS PE3yJIbTaTOB YIeOHOU
NesITeTIbHOCTH 00yuatomuxcs (yTBepxKaeHa
npuka3zoM pextopa oT 24.05.2019 r. Ne 179).
Kpurepun HauncaeHus 6ayijioB (3a KaKIyIo
pacdyeTHO-TpauIecKyIo padboTy):

- pacdyeTHas U rpaduyeckas yacTu
BBITIOJIHEHBI BEpHO — 3 Oasia;

- pacdyeTHas U rpaduyeckas yacTu
BBITTOJTHEHBI BEPHO, HO IMEIOTCSI HEJTOYETHI
HE BIUIOIIME HA KOHEUHBINA pe3yabraT — 2
Oaiua;

- B pacyeTHO! U rpauyeckoil yacTax ecTb
rpyOble 3aMeYaHHsI, HO XOJI BBITIOTHEHHSI
BepeH — | Ga;

- paboTa He MpeCTaBlIeHa WITH COACPIKUT
rpyObie ommbku — 0 6anios.
MaxkcuMaabHOE KOJMYEeCTBO 0aioB — 3.
BecoBoii ko duienT mepornpuaTus (3a
KaKIyI0 pacueTHO-Tpaduueckor paboTy) —
1.

OK3aMCH
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Texymui
KOHTPOJIb

PacuetHo-
rpaduueckas
pabora 7

[Iposepka PI'P ocymectsisercs no
OKOHYaHUU U3YyUEHHUSI COOTBETCTBYIOIIETO
pazaena aucuuruInHbl. PI'P momkHEI OBITH
BBITIOJTHEHBI M 0()OPMIIEHBI B COOTBETCTBUUI
C TpeOOBAHHUSIMH METOTUIECKUX YKA3aHUN
Kadeapsl.

[Tpu orleHUBaHHUH PE3YITBTATOB MEPOTIPUSATHS
MCIIOJIb3YyeTCs OalIbHO-PEHTHHIOBAS
CHCTEMa OLICHUBAHUS Pe3yJIbTaTOB Y4eOHOU
nesTeTbHOCTH 00ydJarommxcs (yTBepKaeHa
npuka3zoM pektopa ot 24.05.2019 . Ne 179).
Kpurepun Hauncnenus 6amioB (3a KaKIyIO
pacueTHO-TpadUIECKyIo paboTy):

- pacueTHas U rpaduueckasi 4acT1
BBITOJIHEHBI BEpHO — 3 Oasa;

- pacueTHas U rpaduueckast 4acT1
BBITIOJTHEHBI BEPHO, HO UMEIOTCS HETOYETHI
HE BJIMSIONINE HA KOHEUHBIN pe3ynbTar — 2
Oaia;

- B pacyeTHOW U rpauIecKOi YacTsax eCTh
rpyObIe 3aMeuaHusl, HO X0 BHIITOTHEHUS
BepeH — 1 Oa;

- paboTa He MpeaCTaBlIeHa WIH COACPIKUT
rpyobie ommoku — () 6asos.
MaxkcuMaabHOE KOJTM4eCTBO 0aioB — 3.
Becoroii ko purment meponpustus (3a
KXy pacueTHO-Tpaduyeckoii paboty) —
1.

OK3aMCH|

12

Texyuui
KOHTPOJIb

bonycnoe
3a/1aHHe

0,75

[Tokazarenu OOHyC-peHTHHTA: y4acTHE B
OJIMMITHAJAaX, KOHKYpCax, Hay4HO-
MPaKTHYECKNX KOH(epeHuIX, myOnuKaium
M0 TeMaTUKe TUCHUIUIMHBL JIngHOe
MPHU30BOE MECTO HA OJIUMITHAIE, JHUIIIOM
KOH(EpEeHLIMN UIH KOHKypca (110
TUCIIATIIINHE).

MaxkcumanbHbIi 0asut 32 O0OHyCHOE 3a/laHue
- 15% ot o6mieit ortenku 3a kypc. Ecnu
BEJIMYMHA OOHYC-pEHTHHTa MOTy4aeTCs
oonbire 15%, To 3HaUeHnE NpUpPaBHUBACTCS
MaKCUMaJIbHOMY 3Ha4eHHIO 15%.

Kputepuu onieHUBaHuUs

3auTeHO:

+15 % 3a mobeny B onmuMIUaae
MEXTyHApOTHOTO YPOBHS;

+10 % 3a mobexy B oJIMMIHNAJIE POCCUHCKOTO
YPOBHSI,

+5 % 3a mobeny B OMMITHAIE
VHHUBEPCHUTETCKOTO YPOBHS;

+1 % 3a yyacTHe B OJIUMITHA]IC.

He 3auteno: —

OK3aMCH|
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ITpome-
JKyTOUHAas
arTecTanus

9K3aMCH

[IpomesxyTOUHas aTTecTanns MPOBOJUTCS B
(dbopme OTBETOB Ha BOIIPOCHI, TPUBEIEHHBIE
B Omiiere. KoHTposbHBIE MEpONIPUATHS
[IPOMEKYTOYHOU aTTeCTALMU IIPOBOIAATCS BO
BpeMs dk3aMeHa. [Ipu oneHnBaHumn

OK3aMCH|




pekTopa oT 24.05.2019 . Ne 179).

PE3YJILTATOB MCPONPUATUS UCITIOJIB3YyCTCA
0aJUTbHO-PEUTHHIOBAsI CCTEMa OICHUBAHUS
PE3yIBTaTOB YUEOHOU e TEIIEHOCTH
oOydarormuxcs (yTBepKaeHa MPUKa30M

Ha sKk3amMeHe 3a OTBETHl HAUNCIISAETCA:

5 6amnoB - 85-100% npaBUIIBHBIX OTBETOB,;
4 Ganna - 75-84% npaBUIIbHBIX OTBETOB;

3 6amna - 60-74% npaBUIBHBIX OTBETOB;

2 Oamnna - 40-59% npaBUIIbHBIX OTBETOB;

1 6amn - menee 40% npaBUIBHBIX OTBETOB;
0 6aJIoB - CTYJICHT HE SIBIJICS Ha 9K3aMCH.

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
MIPOMEKYTOYHOMN ITpouenypa nposeneHus Kpurepn
OLICHUBaHUS
aTTecTaluu
DK3aMeH NPOBOAUTCS B (pOpME MHUCbMEHHBIX OTBETOB Ha BOIPOCHI,
npuBenEHHBIE B Omiiere. Ha sk3ameHe MpouCXOIUT OLlEHUBAaHUE
y4eOHOM e TEIbHOCTH 00yYaroMXCs 110 IUCHUIUIMHE HA OCHOBE
MOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTUHTOBbIE MEPOTIPUSTHS
TEKYIIETO KOHTPOJIA U MPOMEKYTOUHOU arrectauu. [Ipu
OLICHHWBaHUU PE3yJIbTaTOB YUEOHOH eATeIbHOCTH 00yUYaronIerocs
M0 JMCUUIUINHE UCTIOJIB3YEeTCs OaIbHO-pEeHTHHTOBAs cucTtemMa (B cooTBeTCTBHU
3K3aMeH OIICHUBAHUS PE3YJbTATOB YUCOHOMU JACATEIHLHOCTH O0yUaromuxcs |c mi. 2.5, 2.6
(yTBepkaeHa npukazom pekropa ot 24.05.2019 . Ne 179). [Tonoxxenus
Kputepuu onenuBanus Otnnuno: Bennunna pelTruHra
oOyuaronierocs no aucuurnte 85...100 %. Xopomo: Bennunna
periTiHTa o0yuatrorerocs o guciuriuae 75...84 %.
VYnosnersopurenbHo: Bennunna peiiTHra o0ydaromerocs 1no
nuctumuinae 60...74 %. HeynoBineTBopurtenbHo: Bennunna
peittunra oOyvaromerocs o gucturinae 0...59 %.
6.3. Ilacioprt goHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMITETEHINH €3yJIbTaThl 00yYCHUS TLREBIFRL o3
3HaeT: ypaBHEHUS U 3aKOHBI DJIEKTPOAMHAMUKH U
K- 1 pacpoCTPaHEHNs PaHOBONH; MOJIEIH DIIEMEHTAPHEIX Jb bl e [ e
W3y4yaTenieil; OCHOBHBIE TUIIbI AaHTEHH, MPUMEHSIEMBIX PU
aHaAJIN3€ NIEKTPOMArHUTHBIX MOJICH
'YMeeT: UCT0Ib30BaTh METObI UCCIIEJOBAHUS
K- 1 AIIEKTPOMArHUTHBIX MOJIEH JJIsl OLIEHKH (PU3NUeCcKuX Jb bl bl [ e b
XapaKTePUCTUK TEXHUUYECKUX CPEJCTB aBTOMATU3UPOBAHHBIX
CUCTEM
K- 1 HMeeT nmpakTUUECKUi OTBIT: MPUMEHEHHUS UCCIE0BATEIbCKIX Jb bbb [ b
METOJIOB AJIEKTPOAMHAMUKH U PACIIPOCTPAHEHUS PaIMOBOJIH
TuoBbIE KOHTPOJIBHBIE 3aJaHUS 110 KAXKIOMY MEPOIPUATUIO HAXOISATCS B
I[MPUIIOKCHUAX.

7. YueOHO-MeToAMYeCKOEe 1 HH(OPMAIIMOHHOE O0ecriedeHUue TUCIMIITIMHBI




IleyaTHast ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUmMepamypa:
1. Ilerpos, b. M. DnekTpoarHaMuKa U paclpoCTPAHEHHUE PaIMOBOIH
VY4eb. muist By30B 1o HanpasieHuto "Panguorexnuka" b. M. Iletpos. - 2-e u3n., ucnp.
- M.: Topsiuast munus - Tenexkom, 2004. - 558 c. ui.
2.  Huxonsckuii, B. B. DnexkrponnHamuka v pacnpoCTpaHeHUE PaHOBOIH
VY4eb. mocobue st paiuoOTEXH. CIEll. BY30B. - 3-€ U31I., mepepad. u gom. - M.:
Hayxa, 1989. - 544 c. un.

0) OononHumenvHas 1umepamypa:
1.  Mapxkos, I. T. DnexkrpoanHaMuka U pacCipoOCTPAHEHNE PATMOBOJIH
VYueb. nocobue g paguoTexH. cnell. By30B. - M.: CoBetckoe paauo, 1979. - 374 c.
WII.

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
1. PaamorexHuKka M 3JIEKTPOHHKA: exKeMec. )KypH. / Poc. akaj. Hayk,
BXOJIUT B niepeueHb BAK.
2. PagmorexHuka: exemec. )XypH. / Poc. akan. Hayk, BXOAUT B IEpEeUCHb
BAK.

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.  byxapun, B.A. DnekTpoauHaMuKa U pacipOCTPaHEHUE PATUOBOIH:
yuebHoe nocodue / B.A. bByxapun, A.b. XamumoBs. — Yensounck: Mznarenbckuit
uentp FOYpl'Y, 2010. - 71 c.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:
1.  byxapusn, B.A. DnekrpoguHaMHKa U pacCIpOCTpPaHEHUE PAJUOBOIIH:
yuebHoe nmocobue / B.A. byxapun, A.b. Xamumon. — Yenssounck: M3narenbckuit
uentp FOVYpl'Y, 2010. - 71 c.

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTAIlUsA

HaunmenoBanue
Bun
Ne pecypca B bubnuorpadudeckoe onrcanue
JUTEPATYpPhI .
3NIEKTPOHHOM popme

JNEeKTpOAMHAMUKA U PACIIPOCTPAHEHHUE PaIMOBOIIH.
DNEeKTPOHHO- . ]
OcHOBHAS UG O TS [DnexTpoHnHsIii pecypc] : yueb. mocodue / JI.FO. MypomiieB
1 [ ap.]. — Dnexrpon. nan. — CIIO. : Jlans, 2014. — 448 c.

fTepatypa cncrema — Pexxum mocryma: http://e.lanbook.com/book/50680 —
u3narenbcTBa JlaHp
3ar1. ¢ 5KpaHa.

JIEeKTPOHHO- [‘puropses, A.Jl. DnekTpoguHaAMHUKa U MUKPOBOJIHOBAs
) JlonoiaHUTeNbHAs [OMOIHOTEYHAS TEXHUKA: Y4eOHUK. [ DIEKTPOHHBIN pecypc]. — DIIeKTpOoH.
muTeparypa cucTeMa nan. — CIIO. : Jlans, 2007. — 704 c. — Pexxum pocryna:

n3narenscTBa Jlane |http://e.lanbook.com/book/118 — 3aru. ¢ sxpana.

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUEHMS:

1. Microsoft-Office(6eccpouno)
2. Math Works-MATLAB, Simulink R2014b(6eccpouno)



3. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,

RedHawk)(6eccpouno)

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

OcHoBHOE 000py/IOBaHKE, CTEHIbI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,

Bun zansatuit | Ne ayn. IPeayCTaHOBJICHHOE IPOrpaMMHOE 00ecIieueHEe, UCTIONIb3YEeMOE JUIs
pa3IUYHbIX BUAOB 3aHATHH

1012 .
Jlexuuu (36) Kommnbrorep, MPOEKIMOHHBIN almapar, UHTEPHET.

Jlaboparopust aHTeHHO-(PUAEPHBIX YCTPOUCTB: MylbTUMEIUHHBIE OPICPEICTBA,
JIaGoparopusie |1014/1 [mabopatopublie ycraHnoBKH, reneparop 1'4-107, reneparop 1'4-108, reneparop

3aHATUS (36) |[['4-109, reneparop ['4-76A, uzmepurens B8-6, usmepurens B8-7, usmepurens
OTHOILIEHUH HanpspkeHuid B8-6.




