FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

VYTBEPXJIAIO:

3aBelyIOIIUI BBITYCKAIOIIEH

Kadeapon

o A. H.
olovan
25.05.2022

P
CBEJIEHUSI O BIAJIEJIBLIE T1911

PABOYAS ITPOI'PAMMA

A. H. CokosoB

aucauuInHbl 1.0.C1.06.01 DnekTponnHaMuka U pacopOCTPaHEHUE PAMOBOIH
s cnenuaabHoctu 10.05.03 Madopmarmonnas 6€301MacHOCTh aBTOMaTHU3UPOBAHHBIX

CHUCTEM
ypoBeHb CrieliuaauTeT

cnenuaau3anus be3onacHOCTh 3HAYNMBIX OOBEKTOB KPUTHUECKON WH(OPMAIIMOHHON

UHOPACTPYKTYPbI
(¢opma o0yueHus1 ouHas

Kadenpa-paspadoryuk KoHCTpyHpoBaHHE U IPOU3BOACTBO PaIAOAIIIAPATYPhI

Pabouas mporpamma coctaniena B coorBerctBuu ¢ ®I'OC BO no HanmpaBieHuUIo
noxaroroBku 10.05.03 MudopmManronHas 6€30MacHOCTh aBTOMATU3UPOBAHHBIX CUCTEM,

YTBEPKAEHHBIM NpukazoM MunoOpHayku oT 26.11.2020 Ne 1457

3aB.xadenpoii pazpaboTynka,

J.TE€XH.H., IPOdQ.

Pazpabotuuk nmporpamMmel,

JOLCHT

|

1OYpry

TIDI1, xparTes B chetene
mooGopora

10;

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
H.1
ni

=z
552

0 yHiBepeHTeT

CBEAEHMS O BIAJEJIBLE 11311
uan: Byxapin B. A.
wa

.05.2022

YenssOMHCK

H. 1. BoiitoBuu

B. A. byxapuun



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

MeTopI MHTEIUIEKTYaTBbHOTO aHAIN3a JTaHHBIX B
oOecrnieyeHNH MHPOPMAITMOHHON 0€30I1aCHOCTH,
KubepOe3onacHOCTh HHTEIIEKTYaIbHBIX
AQBTOMATH3UPOBAHHBIX CUCTEM YIPABICHUS
TEXHOJIOTHYECKAMHU TPOIIECCaMH,

KoaunpoBanue nHpopmanuy B aBTOMaTU3UPOBAHHBIX
cUcTeMax yIpaBlICHHUS,

CoBpeMeHHbIE KHOEpyTpO3bl B TPOMBIIIJICHHBIX U
KOPIIOPAaTUBHBIX CUCTEMaX aBTOMATH3AIIHH,
[{udpoBast 00paboTKa CUTHATIOB B CHCTEMAaX
obecnieueHnss ”HPOPMAITMOHHOM O€30MTaCHOCTH
AQBTOMATH3UPOBAHHBIX CUCTEM YIPaBJICHUS,
ABTOMaTH3NPOBAHHBIE CUCTEMBI YIIPABICHUS,
MaremaTuyecKkoe MOJIeTMPOBaHUE
WH(QOPMAITMOHHBIX IOTOKOB M CUCTEM 3aIlUThI
UH(pOpMaLny,

[Tpon3BoACTBEHHAS MMPAKTHKA, TIPS TUTIIOMHAS
npakTuka (10 cemectp),

[Ipon3BoACTBEHHAS TPAKTHKA, HAYYHO-
uccienoBarenbekas padora (8 cemectp)

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI 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
Pacrnipenenenue nmo 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
[TpakTudeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI
ayauTopHbIxX 3aHaTuil (I13) 32 32
JlabGopatopusbie pabotsl (JIP) 16 16
Camocmosmenvras paboma (CPC) 87,5 87,5
C IPUMEHEHUEM JIUCTAHITMOHHBIX 00pa30BaTeIbLHBIX 0
TEXHOJIOTHIA
[ToaroroBka K 3K3aMeHy 12,5 12.5
N3yuenue paznena "PacnpocTpaHeHue paJuoBOIH B 30 30
nonocgepe"
IToaroroBka k gabopaTopHbIM paboTam 16 16




[ToaroroBka K MPakTUYECKUM 3aHATHUIM 29 29

KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 12,5 12,5

Bu koHTpoIIs (3aueT, 1ud.3a4eT, SK3aMeH ) - 9K3aMEH

5. Conep:kaHue QMCUUIIMHBI

N OObeM ayaIUTOPHBIX 3aHATHH 10
pas;ena HanMeHOBaHUE pa3aeiioB QUCLIUILIHHEL BHUJIaM B 4acax
Bcero J | 113 JIP
| BBEJIEHUE. TepmuHomorus 1UCUUILIAHEL, OCHOBHBIE 4 2 2 0
MOHSITUS U OTIPE/ICTICHUSI.
2 |2JIEMEHTBI BEKTOPHOI'O AHAJIN3A 4 0 4 0
3 |OCHOBHBIE YPABHEHW A QJIEKTPOIMHAMUKHN 12 8 4 0
4 |CBOMICTBA INIOCKUX BOJIH 18 6| 8 4
5 {ITPEJIOMJIEHUME ITJIOCKMX BOJIH 10 4 2 4
6 |BOJIHbI B BOJIHOBOJIAX 12 4 4 4
7  |OBBEMHBIE PE3OHATOPEI 4 2 2 0
8 |U3JIYUEHUE U PACITIPOCTPAHEHUE PAIMOBOJIH 16 6 6 4
5.1. Jlekuum
Ne Ne Kox-
HanmeHoBaHMe MM KpaTKOe COAEPKaHUE JIEKIIMOHHOTO 3aHATUS BO
NEeKIUH|pa3aeIia
4acoB
1 1 Benenue. TepMuHOIOrus AMCUUIIIIMHBI, OCHOBHBIE ITOHATHS U OIPEEIICHUS, )
cucreMa equHuUIl puzndeckux BeaudnH CU. DneMeHThl BEKTOPHOTO aHaIu3a.
[ToHsITHE ANIEKTPOMAarHUTHOTO MOJIsl. BEKTOpBI HANPSKEHHOCTH NIEKTPUUECKOTO U
MAarHUTHOTO I10JIeH. BEKTOpbI MarHUTHOMN U DJIEKTPUYECKON MHAYKIMN. BonHOBOM
2 3 [xapakTep AIeKTpoMarHuTHoro noss. [lonHas cucrema ypaBHEHHI 2
hriekTpoauHamMuKu. Cuctema ypaBHeHHH MakcBenia. YpaBHEHUE HENPEPBIBHOCTU
MOJTHOTO TOKA. 3aKOH cOoXpaHeHus 3apsiaa. [[puHuun cynepno3uuuu.
[IepecTaHOBOYHAS IBOWCTBEHHOCTh YPaBHEHH MakcBeuia. YpaBHEHUs
Makcgesuia B iuddepeHunanbHoi n nHTerpansHoi popmax. Kiaccuduxanus
3 3 |pmeKTpOMarHUTHBIX siBJIEHUI. MaTtepuanbHble ypaBHEHUs. Teopema 2
€AMHCTBEHHOCTH pelIeHNs ypaBHeHUH MakcBesuia. BoHOBbIE ypaBHEHUs
[lanam6epa u ['enbmronbiia.
4 3 MeToza 3ama3ibIBaloMX EeKTPOAMHAMUYECKUX OTEHIIMANI0B. BEKTOpHBIi )
3arasapIBaroIni noreHuan. CKaJspHbIN 3aMa3bIBAOIINAN TOTEHIMA.
DHEPTUs JIEKTPOMarHuTHOTO noJist. TeopemMa u BekTop YmoBa-IlolHTHHTA 1514
MIHOBEHHBIX 3HaUE€HUI BEKTOPOB MOJIsI. YpaBHEHHE OanaHca MOIIHOCTH.
5 3 |[panuyHbIE YCIOBUS ISl HOPMAIBHBIX U TAHT€HIIUAJIbHBIX KOMIIOHEHT 2
IIEKTPOMArHuTHOro nosist. [loms, 3apsasl ¥ TOkK Ha rpaHunax. IloBepXHOCTHBIN
3apsi U TOK.
MeTton koMITIeKCHBIX aMITuTyl. Cuctema ypaBHeHH MakcBesuia B KOMITJIEKCHOM
6 4 |bopme. IlonsTHe TIO0CKON BOJHBI. Perienue oMHOPOAHOTO ypaBHEHHS 2
['enbMrosnblia B cixyyae miockoi BoJHbl. CTPYKTypa INIOCKHUX BOJIH.
DNeKTpUYecKasi U MarHUTHAs SHEPTHsl AIEKTpOMarHuTHOro noisi. KommiekcHslit
BekTOp YMoBa-IloliHTHHTra. YpaBHEeHUe OalaHCa MOIIHOCTH B KOMIJIEKCHOM
7 4 |bopme. MeTon 3ama3ipIBalOMUX MOTEHIIMANIOB. [1710CK1E BOTHBI B U/1€aTbHOM 2
TMDIIEKTPUKE U B CPEZlax ¢ MOTepsAMU. PacipocTpaHeHne IUIOCKHUX BOJIH B CPEAE ©
[IPOBOJIUMOCTBIO.
8 4  |BonHOBbIE ypaBHEHMs JUIsl 3J€KTpoMarHuTHoro nos. IlocrosiHHas 2




pacnpoCTpaHEHHUs U 3aTyxaHus. PacripocTpaHeHHe NIJIOCKUX BOJIH B METajlIax.
[ToBepxHOocTHBIN 2 dekT. [lageHune mIockoi BOJHBI Ha TOBEPXHOCThH PEATTHHOTO
metaiia. [pubmmkénnoe rpannyHoe ycnoue Jleontosuya-1lykuna.
[lonsipr3anus IIOCKUX BOJIH.

BonHoBBIE sBIEHUS Ha TpaHULIe pa3zena AByX cpel. OTpaxeHue U npeaoMiIeHHe
MJIOCKUX BOJIH C BEPTUKAJIBbHON ¥ TOPU30HTAIBHON MOJIAPU3AIUSAMU. 3aKOH
Cuaemnyca. @opmyibl @peHend. YCI0BUs MOTHOTO OTPAXKEHUS U MPETOMIIEHUS.

10

'YToJI MOJTHOTO OTPAKEHMS. YTOJ MOJHOTO npenomiieHus. Yroa bprocrepa. [lonHoe
OTpaXCHUE U BOJIHBI, HAIPaBJIsIEMblE TPAHULIEH pa3/esna AByX Cpea.
[ToBepxHOCTHas BosiHA. J{MaseKTpudecKre BOJIHOBOABI M CBETOBObL. CTpyKTypa
DIIEKTPOMArHUTHBIX BOJIH, OTPaKEHHBIX OT UAEAIBHOTO IPOBOIHUKA
AIIEKTPUYECKOTO TOKA JJIs TOPU30HTAIBHON M BEPTUKAIBHOU MOJISIPU3ALUI.

11

JIvann nepenaun. Penienre omHOPOHOTrO ypaBHEHUS [ e1bMrosbLa s
PETyAsSpHON JIMHUU MPOU3BOJILHOTO ceueHus. Knaccudukanus HanpaBasieMbIxX
BosIH. Kitaccudukaiiyst TUTIOB 3JIEKTPOMAarHUTHBIX BOJIH. XapaKTepUCTUUECKUE
CONPOTUBJICHUS. YCIOBUE PACIPOCTPAHEHUS BOJIH B JIMHUM MEpEIayn.
Kputnueckas qyimHa BOiIHBL. [[JIMHA BOJIHBI B IMHUM niepenayu. PacnpocTpanenue
BOJIH B PSIMOYTOJILHOM BOJIHOBOJE. [10J1€ 3/1eKTpUUeCcKOro 1 MarHUTHOTO TUIIOB B
MPSIMOYTOJILHOM BOJIHOBOJIE.

12

PacnipocTpaHeHue BOJIH B KPYIJIOM BOJIHOBOZE. YpaBHeHUs becceis. [lomns
RIIEKTPUYECKOTO U MAarHUTHOTO THUIIOB B BOJTHOBOZAAX KPyIVIoro cedeHus. Toku Ha
CTEHKaX BOJIHOBOJI0B. OCHOBHBIC TIPUHIIUITBI BO30YKICHUS BOTHOBOAOB U 0TOOpa
HHepruu u3 Hux. Beibop pasmepon. KoakcuanbHas v MOJI0OCKOBask IMHUU TIEpEIayu.
JluHIM KOHEYHOM JUTMHBI. DKBUBaJCHTHAS TUHUS niepenaqn. Koaddummuent
orpaxkenus. Koagdunment crosaet Boausl. [lomHOE SKBUBaIEHTHOE
CONPOTHUBJICHUE JIMHUM Tepeaadr. HeoTHOpOAHOCTH B BOJTHOBOJIAX.

13

[TonsiTue 06BEMHOTO pe3oHaTopa. Buibl 006EMHBIX pe3oHaTopoB. OO0BEMHBIE
PE30HATOPHI B BUJIE€ KOPOTKO3aMKHYTBIX OTPE3KOB Mepenaronux JUHUNA. OCHOBHOM
TUN Kojebanuil. O603HaueHe COOCTBEHHBIX KOJICOAHUH B LIMIIMHPUIECKOM,
KOAKCHAJIbHOM U IPSIMOYTOJIBHOM pe30HaTopax. Pe3oHaHCHbIE YacTOThI KoJeOaHMi
u1eaJbHBIX 00bEMHBIX pe30HATOPOB. JJoOpoTHOCTH pe3oHaTtopoB. CoOCTBEHHAs U
HarpyxeHHast 100poTHOCTH. OCHOBHBIE TPUHIIUIIBI BO30YXA€HUS 00BEMHBIX
PE30HATOPOB M 0TOOpa SHEPrUU U3 HUX. BHIOOD pa3mepos.

14

V3myueHue 3JeKTPOMarHUTHBIX BOJTH. DIEKTPOJMHAMHYECKHE 3ara3/IbIBatoIIHe
MOTEHITUATBI. DJIEMEHTapPHbBIC U3 TydaTeIu. DIIeMEHTAPHBIN ICKTPHUYCCKHMA
BUOpaTop (aumnons ['epiia). DnemMeHTapHas dIeKTprueckasi paMka (MarHUTHBIN
TUTION). DieMeHTapHas 1mienb. M3myyarens [toiirenca.

15

Pernament pagauocssizu. lllkana sanekrpoMarHuTHBIX BoJH. O0IaCTH TPUMEHEHUS
PaJIOBOITH MO YaCTOTHHIM auana3zoHam. [lone uznmyuarens, HaxoAsIIerocs B
CcBOOOIHOM TpocTpaHcTBe. OOIIMEe BONPOCH PACIPOCTPAHEHHS PaIHOBOIIH.
MHuoxwutens ocnabnenus. [lone nzmydarens, HOJHATOrO HaJl IUIOCKOM 3eMHOM
noBepxHOCThI0. CTpyKTypa arMocdepsl 3emuu. Tponocdepa, ctpatocdepa u
nonochepa. dopmyna uneansHoM paanocssasu. [Ipocreiimme Moaenu paguorpacc.
3onbl Openens. [lone u3myyarens, MOJHITOTO HaJl 36MHOW TOBEPXHOCTHIO.

16

Yuér chepuyHOCTH 3eMITU IPH UCTIOIB30BaHUM (popmynbl Beenenckoro. [Tome
W3JTydaress, MOAHATOro HajJl HEPOBHOM MJIM HEOJIHOPOIAHOM 3€MHOU
OBEPXHOCTHIO. [10sIe BEpTUKAIBHOTO AIEKTPUYECKOTO BUOpATOpa,
PacToiI0KEHHOTO BOIM3H 3eMHOU oBepxHOCTU. CTpoeHue Tponocepsl.
3aryxaHue SHepTruu paauoBoiH B Tporochepe. [lornomienre paanoBosH.
OcnabneHnre paaroBOIH ruapoMeTeopamMu. Pedpakimst paagnoBoiH B Tpornocdepe.
Yuér BIusHUA TportochepHoil pedpakiiui Ha pacIpOCTPaHEHHE PATUOBOIH.
HeomHopoaHoctu Tpornocdepsl U UX BIUSHHUE HA PaclipoCTpaHEHUE PAHOBOIIH.
PacnipocTpaHeHne paJloBOJIH B HOHOC(EpE.

5.2. llpakTHyeckue 3aHATHS, CEMHUHAPbI




No

SaAHATUS]

Ne
paszenal

HanmenoBanwne nimm KpaTKO€ COACPKAHUEC MPAKTUICCKOIO 3aHATHA, CCMUHApa

Kon-
BO
4acoB

YpaBHEHUs MJIOCKOH U chepruueckoil BOJIH. YpaBHEHHUE IJI0CKON BOJIHBI,
PacIpOCTPAHSIOIIECHCS B TPOU3BOIBHOM HAllpaBICHUH. BOIHOBOE ypaBHEHHE.
Crosiune BOJHBI, KoJeOaHUs CTPYHBI. DJIEMEHThI BEKTOPHOTO aHaiau3a. OCHOBHBIE
OIIepaTopBl.

DNeMEHTHI BEKTOPHOTO aHau3a. KpuBoIMHEHBIE OPTOrOHATIBLHBIE CHCTEMBI
KOOpAMHAT.

WHuTerpanbHble TeOpeMbl BEKTOpHOTO aHaim3a. Teopembl Octporpajckoro-Iaycca
u Crokca. ®opmyiel [puHa.

Cuctema ypaBHeHuit MakcBenna. Knaccudukanus 3J1eKTpoOMarHuTHBIX
MPOIIECCOB.

FpaHHqHBIe yCJI0BUH. HopMam)Hme 1 TaHI'CHIMAJIbHBIC KOMITOHCHTHI
DJICKTPUYICCKOTO U MAI'HUTHOT'O MOJIEH.

Bekrop YmoBa—IloiinTiHra. YpaBHeHue 6anaHca MOIIHOCTH.

PaCHpOCTpaHeHI/Ie IIJIOCKHUX BOJIH B OJHOPOIAHBIX CpClax C IIOTCPAMHU.

Honﬂpmaum OJICKTPOMAarHuTHOIO I10JIA.

O |0 |J|DN| W

BHCPFCTI/I‘IeCKI/Ie COOTHOIIICHUS B IIJIOCKOI BOJIHE. HpeHOMHeHI/Ie TIJIOCKHX BOJIH.

—
(e)

[V N N RN N

[Ipenomnenue miockux BoiH. 3akoHbl CHemnyca u ®@penens. Ctpykrypa nosnei
Ha rpaHuIle pa3zerna IByX Cpell.

N (N[NNI N

11

BoHBI B BOTHOBO/IAaX. 3aTyXaHUE AIEKTPOMArHUTHBIX BOJIH B BOJTHOBOJIAX.
Koa¢dumment 3aryxanusi.

12

Bounnel B BoiHOBOZaX. CTpyKTypa 1moJieil 1 MOBEPXHOCTHBIX TOKOB. Bo30yxienue
BOJIHOBOJIOB.

13

O6béMHBIC pe3oHaTopsl. CTpykTypa nosnei. Bo3oyxnenne o0bEMHBIX
[PE30HATOPOB.

14

DneMeHTapHble U3ITydaTenu. DIeMEeHTapHbIH AeKTpUYecKuil BUOpaTop (AUIOIbL
['epia). Uznyyenue 3eMeHTapHON paMKH € DJIEKTPUUECKAM TOKOM.
OJeMEeHTapHBIN LIEIEBOM U3IIydaTenb. DIEMEHTapHbIN n3ilydaresns [tolirenca.
[lose n3myyarens, HAXOASIIErocs B CBOOOHOM ITPOCTPAHCTBE.

15

Pacnpoctpanenue paroBOIH Ha/l 3eMHOM MOBEPXHOCTHIO. 30HBI DpeHels.
Koaddunuientsr oTpaskeHus oT 3eMHOM nmoBepxHocTH. [lone uzmyyarens,
MOTHSATOTO HAJT TIIOCKOHM 3€MHOM MOBEPXHOCTHIO. YUET chepuaHOCTH 3eMITn

16

PacnipocTpanenue paauoBoiH B Tponocdepe. Crpoenue Tpornocdepsl. 3aTyxaHue
SHEPruM pagroBoliH B Tponocdepe. [lornomenue paguosons. Ocnabnenue
paaroBOIH TUApoMeTeopamu. Pedpakius paanoBonH B Tponiocdepe. YUér
BIUSTHUS TpornocepHoil pedpakiiny Ha pacIpOCTpaHEHHUE PaIOBOIIH.
Pazniunble BUABI TporiocepHol pedpakium.

5.3. JIaboparopHbie padoThI

Ne
SAHATHUA

Ne
paszzena

HaumeHnoBaHue uinm KpaTkoe cofepkaHue 1abopaTopHoOil paboThI

Koi-
BO
4acoB

Honﬂpmaum{ IIJTIOCKHMX BOJIH. I/ICCJ'Ie,I[y}OTCSI MMOJIAPHU3alITNOHHLBIC SABJICHUA,
N3y4daroTCsA BUAbL HOJISIpI/ISaIII/Iﬁ U paclnpoCTpaHCHUEC IJIOCKUX SJICKTPOMATrHUTHBIX
BOJIH. :‘)KCHepI/IMeHTaHLHO OIPpCACIIAOTCA I'aHTCJIbHASA KpHUBasA U KOB(b(i)I/II_II/ICHT
DJIJIMIITUYHOCTH.

[lonsspu3zanus wiockux BoiH. MccaenyroTes nonsipru3aliioHHbIE SIBICHMS,
M3y4aroTCs BUJIbI NOJSIPU3ALMI U pACIIPOCTPAHEHUE TUIOCKUX JIEKTPOMATHUTHBIX
BOJTH. DKCIIEPUMEHTAJILHO OTIPENENISIOTCS TaHTeNIbHAs KprBas U ko3 duimeHt
SJUTANITUYHOCTH.




OTpakeHue MIOCKUX BOJH. V3yuaroTcst Teopus pacpoCTpaHEHHE TUIOCKUX BOJIH,
3akoH bproctepa. Mccnenayercs oTpakeHre TNIOCKUX 3JIEKTPOMAarHUTHBIX BOJIH OT
CPaHUIIBI Pa3fiesia Cpell AUAIEKTPUK—BO3IYyX. DKCIEPUMEHTAIBHO OMPEACIIAETCS
yron bprocrepa.

OtpakeHue mI0CKuX BONH. M3ydarorcs Teopus pacpoCTpaHEHUE TUIOCKHUX BOJIH,
3aKoH bprocrepa. Mccnenyercs orpakeHHe INIOCKUX IEKTPOMAarHUTHBIX BOJIH OT
IPaHULBI pa3zeiia Cpel] TUIIEKTPUK—BO3AYyX. DKCIIEPUMEHTAIBHO ONPENEISICTCS
yroi bprocrepa.

OJEeKTpOMAarHuTHBIE NOJIS B BOJHOBOAAX. M3yuatoTcs cTpykTypa
JIEKTPOMArHUTHOTO MOJIS B IPSIMOYTOJIBLHOM BOJIHOBOZE. Mccnemyercs
JIEKTPOMArHUTHBIE 110JIS1 B BOJIHOBOJIE, DKCIIEPUMEHTAIIBHO OINPEACIISIOTCS JUIMHA
BOJIHBI B BOJIHOBOZIE M CTPYKTYpa MIEKTPOMArHUTHBIX MOJIEH.

DJeKTpOMarHuTHBIE MOJISl B BOJTHOBOAAX. M3yuatoTcs cTpyKTypa
JIEKTPOMArHUTHOT'O MOJISI B IPSIMOYTOJILHOM BOJIHOBOZE. Mccnemyercs
IEKTPOMArHUTHBIE I1OJIS1 B BOJIHOBOJIE, DKCIIEPUMEHTAIIBHO OIPEACIISIFOTCS JUIMHA
BOJIHBI B BOJIHOBOJIE M CTPYKTYPA IEKTPOMATHUTHBIX ITOJICH.

I/I3nyquI/Ie OJIEMECHTAPHBIX HCTOYHHUKOB. dusznyeckKre aHaJIOTu OJIEMECHTAPHBIX
HCTOYHUKOB 3JICKTPOMATrHUTHOT'O TTOJIA. 3KCH€pI/IMeHTaJIBHO HUCCIICOYIOTCS
OCHOBHBIC IPUHIMIIBI U3JTYyYCHUA BHGKTpOMaFHHTHOfI OHECPIUH.

I/IsnyquI/Ie OJICMCHTAPHBIX UCTOYHHUKOB. dusznyecKre aHaJoru OJICMCHTAPHBIX
HCTOYHUKOB 3JICKTPOMArHUTHOT'O TTOJIA. 3KCHCpHMCHTaHLHO HCCIICOAYIOTCSA
OCHOBHBIC TPUHIMAIIBI U3JTYYCHUA BHGKTpOMaFHHTHOﬁ OHCPTUH.

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimmonaenne CPC

Crnincox nureparypsl (¢ yKa3aHUEM

TToxBunx CPC pasnesnos, miaB, cTpaHuil) / cceiika Ha  [CeMecTp

pecypc

Koi-
BO
JacoB

HOI[I"OTOBKa K 9K3aMCHY

OYMJI, ocH. 1uT., 1, rmaBa 2, ¢.49-51, rimasa
3, ¢.52-67, rnaBa 4, ¢.68-89, rmasa 5, ¢.90-
116, rmaBa 6, ¢.126-195, rmaBa 7, ¢.196-221,
rnasa 10, ¢.503-514. DnekTpoarHamMuka u
pacpoCTpaHEHHUE PaIMOBOIH.
[DnexTponHsIi pecypc]: yuebd. mocodue /
J1.}O. MypowmiieB [u ap.]. — DNEeKTpOH. AaH.
— CI10. : JIanun, 2014. — 448 ¢. — Pexum
noctyna: http://e.lanbook.com/book/50680
— 3ar. ¢ SKpaHa.

12,5

3yuenue pasnena "Pacripoctpanenue
paauoBOJH B HOHOC(hepe"

OVYMJ, ocH. nut., 1, raBa 12, ¢.306-325.
DJIeKTPOAUHAMUKA U pacIpOCTpaHEHHE
PaauoBOJH. [ DNEKTPOHHBIN pecypc]: yueo.
nocobue / JI.FO. Mypomres [u ap.]. —
OnektpoH. nan. — CII6. : Jlans, 2014. —
448 c. — Pexum nocryna:
http://e.lanbook.com/book/50680 — 3aru. ¢
bkpana. [IYM/], ocH. nuT., 1, masa 14, 6
c.503-514. [lerpos, b. M.
DJIeKTpOAUHAMUKA U pacIpOCTpaHEHHE
paauoBoiH YueOl. i By30B IO
HarpaBieHuto "Paguorexnuka" b. M.
[leTpos. - 2-¢ u3., uctp. - M.: [opsiuas
muaug - Temexom, 2004. - 558 ¢. un. ITYMJ,
OCH. JIUT., 2, 1aBa 15, ¢.490-497.
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Huxonbckuid, B. B. Dnekrpoaunamuka u
pacnpocTpaHeHHEe PaIuOBOIH Yueo.
rnocobue Al paAMOTEXH. CIEll. By30B. - 3-€
n31., mepepad. u gom. - M.: Hayka, 1989. -
544 c. un.

[ToaroroBka k 1abopaTopHbIM paboTam

OYMJI, ocH. auT., 1, rmasa 2, ¢.49-51, rimasa
4, c.68-89, rnaBa 5, ¢.90-116, rmasa 6, c.126-
195. DnexTpoarHaMMKa U PaclpoOCTPaHEHUE
pPaIuoBOIH. [ 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. ¢
DKpaHa.

16

HO}IFOTOBKa K IPAaKTHYCCKUM 3aHATHUAM

OYMJI, ocH. auT., 1, rmaBa 2, ¢.49-51, rmasa
3, ¢.52-67, masa 4, ¢.68-89, mmasa 5, ¢.90-
116, rnaBa 6, c.126-195, rmaBa 7, ¢.196-221,
rasa 10, ¢.503-514. DnekrpoaguHamuka u
pactpocTpaHEeHHUEe PaInOBOIH.
[DnexTponHBIil pecypc]: yueb. mocodue /
J1.1O. MypowmiieB [u p.]. — DNEeKTpOH. AaH.
— CI10. : JIann, 2014. — 448 ¢. — Pexum
noctyna: http://e.lanbook.com/book/50680
— 3ar. ¢ akpana. [TYM/JI, ocH. nur., 2,
rmaBa 9, ¢.318-343. Hukonbsckuii, B. B.
DJIEKTPOANHAMUKA U PACIIPOCTPAHCHHE
PaAMOBOIH: yuel. mocolue A paTuoTeXH.
Criell. By30B. - 3-¢ u3/., nepepad. u JOIl. -

M.: Hayxka, 1989. - 544 c. mi.
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6. @oH/1 OLIEHOYHBIX CPEICTB /1JIfA NMPOBeAeHUsI TEKYIIero KOHTPOJISA YCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTalumn

KonTposnb kauecTBa 0CBOECHUSI 00pa30BaTEIbHON MPOrPAMMBI OCYIIECTBIISIETCS B

cootBercTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYarOIUXCHl.

6.1. Kontpoabubie meponpusitust (KM)

Haspauue -
Ne | Ce- Bun Makc. ThIBA-
KOHTpOJIbHOTO (Bec [Mopsimox HauMclIeHus: 6aIoB
KM|mecTp| KOHTpoOJISI MepONpHATHS Oamn eTcs B
[TA
3amura 1abopaTopHON pabOTHI
OCYULIECTBISIETCS] UHIUBUAYAIbHO.
CryneHToM MpeAoCTaBIsIeTCs
odopmiteHHBIH 0TYET. OTIeHUBaETCSA
Texymii 3amura § Ka4ecTBO OPOPMIICHUS, IPABUIBLHOCTh
1 6 KOHTPOITh nabopaTopHOi 5 |BBIBO/IOB M OTBETHI HAa BOIIPOCHI (3a1at0TCs 2 [PK3aMEH
pabotsr 1 BOIIPOCA).

MCTIONIb3yeTCs OaUTbHO-PEUTHHTOBAS

[Ipu onleHMBaHUM PE3yIBTATOB MEPOTIPUATHS

CHCTeMa OLICHUBAHU pe3yJabTaToB y4eOHOI

esITeIbHOCTH 00yyatomuxcs (yTBepxaeHa




npuka3oM pektopa ot 24.05.2019 . Ne 179).
OOmmii 6asyt mpu OIEHKE CKIIAIBIBACTCS U3
CIIeIYIOIINX TIOKa3aresel (3a KaKIyIo
mabopaTopHyto paboTy):

- IPUBCACHBI BCC UBMCPACMBIC
XapaKTEPUCTHKH U PaCCUNTAHHBIC
napaMmeTpsl — 1 6an;

- BBIBOJIBI JJOTMYHEI 1 000CHOBAHBI — 1 0aji;
- oopMmiIeHHE PabOTHI COOTBETCTBYET
TpeboBaHusIM — 1 Gar;

- IpaBUJIbHBIN OTBET Ha OJIMH BONpocC — |
6an.

MaxkcumanbHOE KOJTMYeCcTBO 06amioB — 5.
Becoroii ko purment meponpustus (3a
KaXXayro 1aboparopHyro padory) — 1.

3a4TeHO: pEUTHHT 00ydaroLerocs 3a
MeporpusTie 6ombIie uin paseH 60 %.
He 3auteHo: peiitunr oOyvaromerocs 3a
MeponpusaTrue meree 60 %

Texyuui
KOHTPOJIb

3amura
naboparopHoi
paboTsr 2

3ammTa 1a00paTopHO PabOTHI
OCYIIECTBIISIETCS. UHAUBUYAJIBHO.
CryieHTOM NPEeaoCTaBIISIETCA
odopmiteHHBIH 0TUET. OTIeHNBaeTCA
KauecTBO 0OPMIIEHUS, TPABUIBHOCTD
BBIBOJIOB U OTBETHI HAa BOMPOCHI (3a/1at0TCs 2
BOITpPOCA).

[Ipu orleHMBaHUH PE3YIBTATOB MEPOTIPUATHS
MCIIOJIb3yeTCs OallIbHO-PEHTHHIOBAs
CHCTEMa OIEHUBAHUS PE3yabTaTOB Y4eOHOI
nesTenbHOCTH 00ydaromuxcs (yTBepKaeHa
nprka3oM pektopa ot 24.05.2019 . Ne 179).
OOmwmit 6ast mpu OIIEHKE CKIIAIBIBACTCS U3
CJIEIYIOIINX MOKa3aresel (3a KaKayo
mabopaTopHyto paboTy):

- IPUBEJICHBI BCE U3MEPSEMbIE
XapaKTEPUCTUKU U PACCUUTAHHBIC
napameTpsl — 1 6ann;

- BBIBOJBI JOTMYHBLI 1 000CHOBAHBI — 1 0a;
- oopmIIeHHEe pabOThl COOTBETCTBYET
TpeboBaHusM — 1 Oa;

- IPaBWJIBHBIN OTBET Ha OJIMH BOMpPOC — |
Oan.

MaxkcumanbHOE KOJTMYeCcTBO O6amioB — 5.
Becoroii ko urment meponpustus (3a
KaX1yto JabopaTopHyto padoty) — 1.

3auTeHO: PeUTHHT o0ydaroierocs 3a
MeporpusTie 6ombIiie uin paseH 60 %.
He 3auteHo: peiiTunr oOy4aromerocs 3a
MepornpusitTae meree 60 %

OK3aMCH|

Texymui
KOHTPOJIb

3amura
nabopaTtopHOM
pabotsl 3

3ammTa 1a00paTopHO pabOTHI
OCYIIECTBIISIETCS UHANBUYAJIBHO.
CryneHToM MPeA0CTaBISIETCS
odopmiieHHBIH 0TUET. O1IeHnBaeTCA

Ka4eCcTBO 0(hopMIICHHS], TPABIIIBHOCTD

OK3aMCH|




BBIBOJIOB U OTBETHI HAa BOMPOCHI (3a/1at0TCs 2
BOITpPOCA).

[Tpu orleHUBaHHUH PE3YITBTATOB MEPOTIPUATHS
MCTIONB3yeTCs OaJUTBHO-PEHTHHTOBAS
CHCTEMa OICHUBAHUS PE3yIbTaTOB YIeOHOM
nesTeTbHOCTH 00ydJarommxcs (yTBepKaeHa
npuka3oM pektopa ot 24.05.2019 . Ne 179).
OOmwmii 6ast mpu OIEHKE CKIIAILIBACTCS U3
CIIeIYIOIINX TIOKa3aresel (3a KKy
mabopaTopHyto paboTy):

- IPUBE/ICHBI BCE H3MEPSIEMbIE
XapaKTEPUCTHKH U PaCCUNTAHHBIC
napaMmeTpsl — 1 6ann;

- BBIBOJIBI JJOTMYHEI 1 000CHOBAHBI — 1 0aji;
- oopMmiieHHE PabOTHI COOTBETCTBYET
TpeboBaHusIM — 1 Ga;

- IPaBWJIBHBIN OTBET HA OJIUH BOMPOC — |
6an.

MaxkcumanbHOE KOJTMYeCcTBO 06amioB — 5.
Becoroii ko purment meponpustus (3a
KaXayro 1aboparopHyro padory) — 1.

3a4TeHO: pEUTHHT 00yyarolerocs 3a
MeporpusTie 6ombiie uin paseH 60 %.
He 3auteHo: peiitunr oOy4aromerocs 3a
MeponpusaTrue meree 60 %

Texymmii
KOHTPOJIb

3amura
naboparopHoi
paboTs! 4

3ammTa 1a00paTopHO PabOTHI
OCYIIECTBIISIETCS. UHAUBUYAJIBHO.
CryieHTOM NpeaoCTaBIISIETCA
odopmIiteHHBIH 0TUET. OTIeHNBaeTCS
KauecTBO 0OpPMIIEHUS, TPABUIBHOCTD
BBIBOJIOB U OTBETHI HAa BOMPOCHI (3a/1at0TCs 2
BOITPOCA).

[Tpu orleHMBaHUH PE3YIBTATOB MEPOTIPUATHS
MCIIOJIb3y€eTCs OaNIbHO-PEHTHHIOBAs
CHCTEMa OIEHUBAHUS Pe3yabTaToOB Y4eOHOI
nesTenbHOCTH 00ydJaromuxcs (yTBepKaeHa
nprkazoM pektopa ot 24.05.2019 . Ne 179).
OOmwmit 6ast mpu OIEHKE CKIIAIBIBACTCS U3
CJIEYIOIIMX MOKa3aresel (3a KaKIayo
mabopaTopHyto paboTy):

- IPUBEJICHBI BCE U3MEPSAEMbIE
XapaKTEPUCTUKU U PACCUUTAHHBIC
napameTpsl — 1 6ann;

- BBIBOJBI JOTMYHBLI 1 000CHOBAHBI — 1 0a;
- oopmIIeHHEe pabOThl COOTBETCTBYET
TpeboBaHusM — 1 Oa;

- IPaBWJIBHBIN OTBET Ha OJIUH BOMpPOC — |
Oan.

MaxkcumanbHOE KOJTMYeCcTBO O6amioB — 5.
Becoroii ko purment meponpustus (3a
KaX1yto JabopaTopHyto paboty) — 1.

3auTeHO: PeUTHHT o0ydaroierocs 3a
MeporpusTie 6ombIiie uin paseH 60 %.
He 3auTeHo: peiitunr oOyyaromerocs 3a

OK3aMCH|




MepornpusitTiue Menee 60 %

Texymmii
KOHTPOJIb

Pacuetno-
rpadudeckas
pabora 1

[Iposepka PI'P ocymectsisercs no
OKOHYaHUU U3YyYEHHUSI COOTBETCTBYIOLIETO
pazaena aucuuruinHbl. PI'P nomkHbI OBITH
BBITIOJTHEHBI M 0()OPMIIEHBI B COOTBETCTBUU
c TpeOOBaHUAMHU METOJUUECKUX YKa3aHUI
KaQeapsl.

[Ipu onleHMBaHUM PE3YIBTATOB MEPOIIPUATHS
MCIIOJIb3yeTCs OaNIbHO-PEHTHHIOBAS
cUCTEeMa OLICHUBAHUS Pe3yIbTaToOB y4eOHOU
nesaTenbHOCTH 00ydJarommxcs (yTBepKaeHa
nprkazoM pektopa ot 24.05.2019 r. Ne 179).
Kputepun HauucieHus 6asioB (3a KaKIyIo
pacyeTHO-rpauvecKyro paboTy):

- pacueTHas ¥ rpaduueckasi 4acTh
BBITOJIHEHBI BEpHO — 3 Oasa;

- pacueTHas U rpaduueckasi 4acTi
BBITIOJTHEHBI BEPHO, HO UIMEIOTCS] HETOUETHI
HE BIIUSIOIINAE Ha KOHEUHBIN pe3ynbrar — 2
Oana;

- B pacueTHO! U rpaduyecKor 4acTsax ecTh
rpyOble 3aMeyaHtsl, HO XOJ1 BBIMOJIHEHHS
BepeH — 1 Oar;

- paboTa He MpeaCTaBiIeHa WIH COAECPKUT
rpyosie ommoOku — () 6aos.
MaxkcuMaabHOE KOJTM4eCTBO 0aioB — 3.
Becoroii ko urment meponpustus (3a
KaX/IyI0 pacyeTHO-rpadudeckoil padborty) —
1.

OK3aMCH|

Texyuui
KOHTPOJIb

PacuetHo-
rpagudeckas
pabora 2

[Iposepka PI'P ocymectsisercs no
OKOHYAHHH U3yUYEHHsI COOTBETCTBYIOIIETO
paznena nucuuruiuabl. PI'P nomkHb! OBITH
BBITTOJIHEHBI U O(POPMIIEHBI B COOTBETCTBUU
c TpeOOBaHUAMHU METOJUYECKHUX YKa3aHUI
Kageaphl.

[1pu oLleHMBaHUU PE3yIBTATOB MEPOTIPHSTHUS
MCTIONIb3yeTCs OalIbHO-PEUTHHTOBAS
cCUCTEeMa OIEHUBAHUS PE3yJIbTAaTOB Y4eOHOU
NesITeIbHOCTH 00yuatomuxcs (yTBepxaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
Kputepun HauucieHus 6aoB (3a KaKIyI0
pacueTHO-TpauIecKyro padboTy):

- pacueTHas U rpaduueckasi 4acTi
BBITIOJIHEHBI BEpHO — 3 0asia;

- pacueTHas U rpaduueckasi 4acTi
BBITTOJTHEHBI BEPHO, HO IMEIOTCSl HETOYETHI
HE BIHAIOIINE HA KOHEUHBIH pe3ynbraT — 2
Oauta;

- B pacueTHO! U rpauyeckoil yacTax ecTb
rpyOble 3aMeYaHus, HO XOJ BBITIOTHEHHSI
BepeH — 1 Ga;

- paboTa He MpeaCcTaBlIeHa WA COACPIKUT
rpyObie ommbku — 0 6aios.
MaxkcumanbHOE KOJIMuecTBO 0aioB — 3.
BecoBoit koadduiineHT MmeponpusTus (3a
KOKIYI0 pacueTHO-Tpadudeckor paboTy) —

OK3aMCH|




1.

Texymmii
KOHTPOJIb

Pacuetno-
rpadudeckas
pabora 3

[Iposepka PI'P ocymectsisercs no
OKOHYaHUU U3YyYEHHUSI COOTBETCTBYIOLIETO
pazaena aucuuruinHbl. PI'P nomkHbI OBITH
BBITIOJTHEHBI M 0()OPMIIEHBI B COOTBETCTBUU
c TpeOOBaHUAMHU METOJUUECKUX YKa3aHUI
KaQeapsl.

[Ipu onleHMBaHUM PE3YIBTATOB MEPOIIPUATHS
MCIIOJIb3yeTCs OaNIbHO-PEHTHHIOBAS
cUCTEeMa OLICHUBAHUS Pe3yIbTaToOB y4eOHOU
nesaTenbHOCTH 00ydJarommxcs (yTBepKaeHa
nprkazoM pektopa ot 24.05.2019 r. Ne 179).
Kputepun HauucieHus 6asioB (3a KaKIyIo
pacyeTHO-rpauvecKyro paboTy):

- pacueTHas ¥ rpaduueckasi 4acTh
BBITOJIHEHBI BEpHO — 3 Oasa;

- pacueTHas U rpaduueckasi 4acTi
BBITIOJTHEHBI BEPHO, HO UIMEIOTCS] HETOUETHI
HE BIIUSIOIINAE Ha KOHEUHBIN pe3ynbrar — 2
Oana;

- B pacueTHO! U rpaduyecKor 4acTsax ecTh
rpyOble 3aMeyaHtsl, HO XOJ1 BBIMOJIHEHHS
BepeH — 1 Oar;

- paboTa He MpeaCTaBiIeHa WIH COAECPKUT
rpyosie ommoOku — () 6aos.
MaxkcuMaabHOE KOJTM4eCTBO 0aioB — 3.
Becoroii ko urment meponpustus (3a
KaX/IyI0 pacyeTHO-rpadudeckoil padborty) —
1.

OK3aMCH|

Texyuui
KOHTPOJIb

PacuetHo-
rpagudeckas
pabora 4

[Iposepka PI'P ocymectsisercs no
OKOHYAHHH U3yUYEHHsI COOTBETCTBYIOIIETO
paznena nucuuruiuabl. PI'P nomkHb! OBITH
BBITTOJIHEHBI U O(POPMIIEHBI B COOTBETCTBUU
c TpeOOBaHUAMHU METOJUYECKHUX YKa3aHUI
Kageaphl.

[1pu oLleHMBaHUU PE3yIBTATOB MEPOTIPHSTHUS
MCTIONIb3yeTCs OalIbHO-PEUTHHTOBAS
cCUCTEeMa OIEHUBAHUS PE3yJIbTAaTOB Y4eOHOU
NesITeIbHOCTH 00yuatomuxcs (yTBepxaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
Kputepun HauucieHus 6aoB (3a KaKIyI0
pacueTHO-TpauIecKyro padboTy):

- pacueTHas U rpaduueckasi 4acTi
BBITIOJIHEHBI BEpHO — 3 0asia;

- pacueTHas U rpaduueckasi 4acTi
BBITTOJTHEHBI BEPHO, HO IMEIOTCSl HETOYETHI
HE BIHAIOIINE HA KOHEUHBIH pe3ynbraT — 2
Oauta;

- B pacueTHO! U rpauyeckoil yacTax ecTb
rpyOble 3aMeYaHus, HO XOJ BBITIOTHEHHSI
BepeH — 1 Ga;

- paboTa He MpeaCcTaBlIeHa WA COACPIKUT
rpyObie ommbku — 0 6aios.
MaxkcumanbHOE KOJIMuecTBO 0aioB — 3.
BecoBoit koadduiineHT MmeponpusTus (3a
KOKIYI0 pacueTHO-Tpadudeckor paboTy) —

OK3aMCH|




1.

Texymmii
KOHTPOJIb

Pacuetno-
rpadudeckas
pabora 5

[Iposepka PI'P ocymectsisercs no
OKOHYaHUU U3YyYEHHUSI COOTBETCTBYIOLIETO
pazaena aucuuruinHbl. PI'P nomkHbI OBITH
BBITIOJTHEHBI M 0()OPMIIEHBI B COOTBETCTBUU
c TpeOOBaHUAMHU METOJUUECKUX YKa3aHUI
KaQeapsl.

[Ipu onleHMBaHUM PE3YIBTATOB MEPOIIPUATHS
MCIIOJIb3yeTCs OaNIbHO-PEHTHHIOBAS
cUCTEeMa OLICHUBAHUS Pe3yIbTaToOB y4eOHOU
nesaTenbHOCTH 00ydJarommxcs (yTBepKaeHa
nprkazoM pektopa ot 24.05.2019 r. Ne 179).
Kputepun HauucieHus 6asioB (3a KaKIyIo
pacyeTHO-rpauvecKyro paboTy):

- pacueTHas ¥ rpaduueckasi 4acTh
BBITOJIHEHBI BEpHO — 3 Oasa;

- pacueTHas U rpaduueckasi 4acTi
BBITIOJTHEHBI BEPHO, HO UIMEIOTCS] HETOUETHI
HE BIIUSIOIINAE Ha KOHEUHBIN pe3ynbrar — 2
Oana;

- B pacueTHO! U rpaduyecKor 4acTsax ecTh
rpyOble 3aMeyaHtsl, HO XOJ1 BBIMOJIHEHHS
BepeH — 1 Oar;

- paboTa He MpeaCTaBiIeHa WIH COAECPKUT
rpyosie ommoOku — () 6aos.
MaxkcuMaabHOE KOJTM4eCTBO 0aioB — 3.
Becoroii ko urment meponpustus (3a
KaX/IyI0 pacyeTHO-rpadudeckoil padborty) —
1.

OK3aMCH|
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Texyuui
KOHTPOJIb

PacuetHo-
rpagudeckas
pabora 6

[Iposepka PI'P ocymectsisercs no
OKOHYAHHH U3yUYEHHsI COOTBETCTBYIOIIETO
paznena nucuuruiuabl. PI'P nomkHb! OBITH
BBITTOJIHEHBI U O(POPMIIEHBI B COOTBETCTBUU
c TpeOOBaHUAMHU METOJUYECKHUX YKa3aHUI
Kageaphl.

[1pu oLleHMBaHUU PE3yIBTATOB MEPOTIPHSTHUS
MCTIONIb3yeTCs OalIbHO-PEUTHHTOBAS
cCUCTEeMa OIEHUBAHUS PE3yJIbTAaTOB Y4eOHOU
NesITeIbHOCTH 00yuatomuxcs (yTBepxaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
Kputepun HauucieHus 6aoB (3a KaKIyI0
pacueTHO-TpauIecKyro padboTy):

- pacueTHas U rpaduueckasi 4acTi
BBITIOJIHEHBI BEpHO — 3 0asia;

- pacueTHas U rpaduueckasi 4acTi
BBITTOJTHEHBI BEPHO, HO IMEIOTCSl HETOYETHI
HE BIHAIOIINE HA KOHEUHBIH pe3ynbraT — 2
Oauta;

- B pacueTHO! U rpauyeckoil yacTax ecTb
rpyOble 3aMeYaHus, HO XOJ BBITIOTHEHHSI
BepeH — 1 Ga;

- paboTa He MpeaCcTaBlIeHa WA COACPIKUT
rpyObie ommbku — 0 6aios.
MaxkcumanbHOE KOJIMuecTBO 0aioB — 3.
BecoBoit koadduiineHT MmeponpusTus (3a
KOKIYI0 pacueTHO-Tpadudeckor paboTy) —

OK3aMCH|
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Texymmii
KOHTPOJIb

Pacuetno-
rpadudeckas
pabora 7

[Iposepka PI'P ocymectsisercs no
OKOHYaHUU U3YyYEHHUSI COOTBETCTBYIOLIETO
pazaena aucuuruinHbl. PI'P nomkHbI OBITH
BBITIOJTHEHBI M 0()OPMIIEHBI B COOTBETCTBUU
c TpeOOBaHUAMHU METOJUUECKUX YKa3aHUI
KaQeapsl.

[Ipu onleHMBaHUM PE3YIBTATOB MEPOIIPUATHS
MCIIOJIb3yeTCs OaNIbHO-PEHTHHIOBAS
cUCTEeMa OLICHUBAHUS Pe3yIbTaToOB y4eOHOU
nesaTenbHOCTH 00ydJarommxcs (yTBepKaeHa
nprkazoM pektopa ot 24.05.2019 r. Ne 179).
Kputepun HauucieHus 6asioB (3a KaKIyIo
pacyeTHO-rpauvecKyro paboTy):

- pacueTHas ¥ rpaduueckasi 4acTh
BBITOJIHEHBI BEpHO — 3 Oasa;

- pacueTHas U rpaduueckasi 4acTi
BBITIOJTHEHBI BEPHO, HO UIMEIOTCS] HETOUETHI
HE BIIUSIOIINAE Ha KOHEUHBIN pe3ynbrar — 2
Oana;

- B pacueTHO! U rpaduyecKor 4acTsax ecTh
rpyOble 3aMeyaHtsl, HO XOJ1 BBIMOJIHEHHS
BepeH — 1 Oar;

- paboTa He MpeaCTaBiIeHa WIH COAECPKUT
rpyosie ommoOku — () 6aos.
MaxkcuMaabHOE KOJTM4eCTBO 0aioB — 3.
Becoroii ko urment meponpustus (3a
KaX/IyI0 pacyeTHO-rpadudeckoil padborty) —
1.

OK3aMCH|
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Texyuui
KOHTPOJIb

bonycHoe
3a/1aHHe

0,75

[Tokazarenu OOHyC-peHTHHTA: y4acTHE B
OJIMMITHAJaX, KOHKYpCax, Hay4HO-
MPAKTHUECKUX KOH(epeHuIX, MyOIuKaum
0 TeMaTUKe TUCHUIUIMHBEL JIndHOe
MPU30BOE MECTO HA OJIUMITHAJIE, JUIIIOM
KOH(epEeHLIMN UIH KOHKYypca (110
TACLIUTIIINHE).

MaxkcuMaibHbIN 6at 3a G0HYCHOE 3a/1aHue
- 15% ot o6meit onenku 3a kypc. Ecnu
BEJIMYMHA OOHYC-PEHTHHTa MOTy4aeTCs
oonbiie 15%, To 3HaUeHNE NpUpaBHUBACTCS
MaKCUMaJIbHOMY 3Ha4eHHIO 15%.

Kpurepuu olieHUBaHUS

3a4TeHO:

+15 % 3a mobexny B onumnuaje
MEX1yHapOIHOTO YPOBHS;

+10 % 3a mobexy B 0JIMMIIHNAJIE POCCUHCKOTO
YPOBHS;

+5 % 3a mobety B oUMIHAIE
YHUBEPCUTETCKOTO YPOBHS;

+1 % 3a yyacTue B OJINMITHAJIE.

He 3aureno: —.

OK3aMCH|
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IIpome-
JKyTOUHAast
aTTecTanus

9K3aMCH

[IpomexxyTouHas arTecTanusi IpOBOJUTCS B
¢dbopMe OTBETOB Ha BOMPOCHI, TPUBEIEHHBIC
B Omiiere. KoHTpoOsbHBIE MEpOTIPUATHUS

HpOMe)KYTOqHOﬁ ATTCCTAlIMH IIPOBOIATCS BO

ODK3aMCH




pekropa ot 24.05.2019 . Ne 179).

BpeMs dk3aMeHa. [Ipu onenuBanuu
PE3YIBTaTOB MEPONIPUATHUS HCIIONIB3YETCS
0aJUIbHO-PEUTHHIOBasI CCTEMa OLICHUBAHUS
PE3YJIBTaTOB yUEOHOH AesTeTbHOCTH
oOydJaromuxcs (yTBepkKIeHa MPUKa30oM

Ha sx3ameHe 3a 0TBEThI HAYUCIISIETCS:

5 6amnoB - 85-100% npaBUIBHBIX OTBETOB;
4 G6anna - 75-84% npaBUIIBHBIX OTBETOB,;

3 6amnna - 60-74% npaBUIIbHBIX OTBETOB;

2 6aina - 40-59% npaBUIIBHBIX OTBETOB,;

1 6amnn - menee 40% mpaBUIIbHBIX OTBETOB;
0 6asIoB - CTYJICHT HE SIBHJICS HAa DK3aMEH.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
MIPOMEKYTOYHOMN IIpouenypa nposeaeHus Kpurepun
ATTeCTAIMH OLICHUBaHUs
DK3aMeH MPOBOAUTCS B pOpMe MUCHMEHHBIX OTBETOB Ha BOIIPOCHI,
npuBeEHHBIE B Omiiere. Ha sk3ameHe MpoucXoIuT OLleHUBaHUE
y4eOHOM MesTEeNbHOCTH 00yJarouXcs 0 TUCHUIUIMHE HA OCHOBE
MIOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTUHIOBbIE MEPOTIPUATHS
TEKYIIEeTo KOHTPOJISl M MPOMEXYTOUHOM aTTecTaruu. [1pu
OIICHMBAHUU PE3YJIbTaTOB yUeOHOM JESITEIHBHOCTH 00yYaronerocs
M0 TUCIUIUIMHE UCTIONB3YyeTCsl OaIbHO-PEUTUHTOBas cUCTeMa  |B cOOTBETCTBUM
9K3aMeH OLICHMBAHUS PE3YyNbTAaTOB yUeOHO! AESITENbHOCTH o0ydaromuxes |c . 2.5, 2.6
(yTBepkaeHa mpukazom pektopa ot 24.05.2019 . Ne 179). [Tonoxxenust
Kputepun onennBanus OtminyHo: Benuunna peiitunra
obydarorierocs o aucuurmuinae 85...100 %. Xopomo: Bennunna
peiiTuHra o0yyvaromierocs 1o aucuuiuiae 75...84 %.
VYnosnerBoputTenbHO: BenuunHa peitTunra o0y4daromierocs mo
nucuurmuae 60...74 %. HeynosnetBopurenbsHo: Benuunna
periTuHTa o0yuaromerocs mo gucruruiae 0...59 %.
6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMITETEHITNH €3yJbTaThl 00y4eHUs TRBRRLo3
3HAeT: ypaBHEHHUS U 3aKOHBI JIEKTPOAUHAMUKH U
K- 1 pacTpOCTPaHEHHA PaMOBOIH; MOJENH EMEHTAPHbIX IAAARAA AN
W3JTy4yaTesieil; OCHOBHBIE THUIIbI AaHTEHH, IPUMEHSIEMBIX PU
aHaJIM3e IEKTPOMArHUTHBIX MOJIEH
YMeeT: UCTONIb30BaTh METOIBI HCCIIE0BAHUS
MK-1 HIIEKTPOMArHUTHBIX MOJIEH TS OLIEHKH (PU3NYECKUX Jld s [ |
XapaKTePUCTHK TEXHUYECKUX CPE/ICTB aBTOMAaTHU3UPOBAHHBIX
CUCTEM
MK-1 lMeeT NpakTUYECKUI OMBIT: IPUMEHEHUS CCIIEA0BATEIbCKUX Jbb e [ | L
METOZOB MIEKTPOJUHAMUKY U pACIPOCTPaHEHHsI paAHOBOIH
Tumossle KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI
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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.




