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JINCT COI'JTACOBAHMS

PABOYASA ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBHMY C TPEBOBAHUSIMHY ®EJEPA/TBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATEJ/IBHOT'O CTAHJJAPTA BBICIIEI'O OBPA30OBAHMS (®I'OC BO)

11.03.01 PaguorexHuka

ITporpammy cocTaBuiI:

Kadeapa 14 PAZIMOSJIEKTPOHHBIE CUCTEMBI YTIPABJIEHUSA
Crpaxos Cepreit FOpbeBuy, J.T.H., ieKaH

ITporpamMma paccMoTpeHa

Ha 3aceJjaHuM Kadepbl-pa3paboTyrka

paboueit nporpammvel 14 PATNO3/TEKTPOHHBIE CUCTEMBI YIIPAB/IEHUSA L —
L~

3asegyrommit Kadeapoit Crpaxos C.1O., a.1.H., ipod.

ITporpammMa paccMoTpeHa
Ha 3ace/JaH1HM BbINycKatolei Kadeapsl paboyei mporpamMmsl

N4 PATUODJTIEKTPOHHBIE CUCTEMBI YITPAB/IEHUSI

3asezyrommii kadeapoi Crpaxos C.1O., 4.T.H., pod.




PABOYAS TIPOTPAMMA ANCITAII/TUHBI
JJIEKTPOANHAMMKA 1 PACTIPOCTPAHEHHE PA/TMOBOJIH

Pa3gener paboueii nporpammer

1. HEJIA OCBOEHWS IUCLATHIMHEL

2. MECTO JUCLIVIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA M COIEPXAHWUE JUCLATIHbL

4. QOPMBI KOHTPOJIs1 OCBOEHISA TUCITUILTAHEL

2. YUEEHO-METOINYECKOE ¥ MHOOPMALIMOHHOE OBECITEYEHME OACITUTLTAHEL
6. MATEPUAJIBHO-TEXHUYECKOE OBECTIEYEHUE JUCLATIVHE]

Hpunoxenns x paGoueii nporpamme AHCIHILTHHE]

* llpunoxenne 1. ArHoranus paboueii nporpaMMer

* Ilpunoxenne 2. TexHom0THY U (popme1 oGyyverns

* llpunoxenne 3. Ouenownkle cpesctea u METOAUKY UX NPHMEHEeHWS

» Tlpunoxenve 4. JTUCT 3MeHeHNH, BHOCUMDBIX B pafouyto nporpammy



1. IIEJTA OCBOEHHSA AVCIIUTIVIHBI

[enk10 0CBOeHNs] AUCUMIVIHHDI ABASETCH (JOPMUPOBAHNE CTEYEOIX KOMI@TeHLHI:

OITK-1 — cnocoSHOCTE NCTIOMH30BATE ITONOKEHHS, 3aKOHE! H METOAB! eCTECTBeHHBIX HAYK M MATEMATHKH /s
pelleHu s 3334 WHKeHePHOM! JeATeNBHOCTH

OIHK-2 — crocofHOCTE CaMOCTOATENLHO ITPOBOJUTE SKCITEPHMEHTANLHLIE VICC/IeA0BAHNS ¥ VCTIO/Ib30BATh
OCHOBHbIE NpHeMbl 00paGOTKY U NpeACTaBICHHS TOMYIeHHbBIX JAHHBIX

DOpPMUPOBAHHIO KOMITETEHIIMH C/Iy’KUT JOCTHXKEHVE CICAYIOIMX Pe3y/ILTaToB 06pa3oBaHis;
OIIK-1

3HAHUA:

3HaHve CCHOBHBIX PUSHUECKUX 3aKOHOB, CBS3aHHLIX € Teopyel 3/1eKTPOMArHUTHOTO OIS,

YMenus:

YMeHNe NPUMeHNTh (PU3HUECKUE 3aKOHBI A7 KOJMYECTBEHHOTO ONMCAHUS OCHOBLIHEIX ABJICHUA,
CBA3AHHBIX C 3/IeKTPOMArHMHBIM 10JIEM ¥ PaCTIPOCT PAHEHHEM PaANOBOJIH;

HAGbIKLL

Pacyer OCHOBHBEIX NAPaMeTPOE 3TEKTPOMArHUTHOIO TONS MPW PaclpOCTPAHeHWH Yepe3 paiiuHHbIe
CpeApl, pacyeT SHepreTHueckoro GromKeTa pafiioaHyN.
OIIK-2

3HAHUA:

3HaHMe OCHOBHEIX MPUHLMIIOB, METOAOB M CPEACTE  IKCIEPHIMEHTAABHOTO  MOACNMPOBAHHS
PACTIPOCTPAHEHMS HTeXTDOMAIHUTHBIX BO/H B OTKPBITOM NPOCTPAHCTEE B BOMHOBOAAX;

YMeHus:

YMeHHe No/Ie30BaThCA CPEACTBAMY PafHOU3MEPEHHIT;

HABbIKU:

Pacuer OCHOBHBIX TIAPAMETPOB MEKTPOMATHUTHOIO W3/IYUEHHA M XaDAKTEPUCTUK DPAafHOIMHUM 10
pesy/bTaTaM IKCIIePUMEHTaNbHBIX HCCIe0BaHL.



2. MECTO AVICIUII/IMHBI B CTPYKTYPE OOII BO

Aucipmmaa SMMEKTPOAUHAMMUMKA Y PACIIPOCTPAHEHHUE PAJNOBOJIH sBngerca
AVCLIMTUTHHOH 06A3aTeNkHOMH yacTH 6/10Ka 1 nporpaMMe! MOArOTOBKU 110 Hanpasiaenuio 11.03.01
Paduomexuuxa.

Copepxatiie  SUCUMIMHEL  SIBASETC  JIOTHYECKHM  IPOAC/IKEHHEM pucuumiaH:  PU3HKA,
HTEKTPOHHBIE 1 MUKPOJ/TEKTPOHHBIE ITIPUEOPHI.

Conepranne AMCUMIUIMHBL ABJAETCA OCHOBOM /IS OCBOCHUS avcyumns: YCTPOUCTBA CBY U
AHTEHHBIL, PATUOTEXHUYECKHE CUCTEMBL.

IIpeaBapuTe/bHEIe KOMIETEHIH, CQOPMHPOBAHHbIE Y 0BYHalOMErOCH 40 HAYAMA M3y YeHUs! AUCITATITMHDE:

* OIIK-1 — Cnoco6en HCO/IBb30BATh TO/IOKEHUS, IAKOHEI ¥ METOMBI eCTECTBEHHBIX HAyK U MareMaThKu
JS pelIeHM 337134 UEDKeHEPHOU JIeATe/ILHOCTH

* OIIK-2 — Crocofed caMOCTOATeLHO POBOANTE SKCIEPUMEHTATBHEIE VICCTIeA0BAHUS ¥ UCTICNL30BaTh
OCHOBHbIE TIpPUeMbl 06paboTKH U TIpeACTaBIe A MOAYUEHHLIX JAHHBIX

* OIIK-3 — Cnocoben NpyMeHsTs METOAbI NOMCKA, XPaHeHusT, 06paboTky, aHanmsa u TIpeACTaBICHUSA B
TpeQyemom popMaTe HHGDOPMALIHN 13 Pa3/IMYHBIX MCTOUBMKOB ¥ §a3 JaHHbIX, cobmonas rpy 3ToM
OCHOBHbIE TpeGoBarusa HHOOPMaLMOHHOH Ge3onacHocTi

* YK-1— Cnocoben oCyImeCTB/sITh NIOUCK, KPUTHYECKIH aHaIN3 U CHHTES WH(POPMALIFY, NMPAMEHATE
CHCTeMHBIH TIOAX0J, I pellieHus TIOCTARNeHHBIX 3a1au



3. CTPYKTYPA M COAEPKAHUE ANCHAITUHBI

3.1. Cogepxanne (AupakTHKA) ATCIIMHEL

O6wan TpyA0eMKoCTh AUCUMITANE cocTaBnseT 4 3.e, 144 4,

KYPC

CEMECTP

HaumenoBanue planenss o JeaaKTHYLCKIE eAMINIL

BCErQ

AynMTOpHLIE JARATUA
8 KOHTAKTHO#H oprre

BCET'Q

Jlekumu

TPAKTHKYM

NaGoparopuesi

JRHATHN

[IpaxTuuecise

CamocToATenezan
patora cTygenTan

PopMHpYEman
KOMCTeHIkR, %

OIIK-1

OnK-2

Pazgen 1. Bregenne. 3agaum COARPIHRE AMCUENTHHEL. OCIIOBHAIE
| 151

I L

20

o
i

FPajren 2. Teapua 31eK TPOMArHUTRABIX BONY, Gcnromimic RoAOKerHA
TEOPHH ATEKIPOMATHETHIMA. BEKTORKI 3ACKTPOMATHHTHON T1D/u1.
MaxpocKoIumecKas AneKTpo Csogka yp H MakceesLa,
Ypasniesa Makescana gas MOROXEOMATHICCKU KONCOanuiL.
KomMrurekcHBIe ann/HTY AL Toneli. KomnnexcHas JIMAEKTPUNCCKAg
MPOHHLAEMOCTL. YO/ AH3/eKTPHYLCKIX Mosiel. YpapHerHn
lCempmroncua. Bomoroit XaPIAKTCP IEKTPOMACHATIIONO MO,
SHCETETHYECKIE COOTIOWERKS A 3712KTAOMANNHTHOM TIOJTE. Teopera
ToieTinra. Q61yHe CReOAIS O RONHOBBIX npoueccax. CaHRpoAHan
TAQCKRS! INCKTPOMANTHTHAR BOMIA C ItHeIHON NoNsiprIaued,
Cheprueckne H MMAHHAPHYCCKite BUHE). B)30Basm CKOPOCTE
ROCTUSAINHN 3UTYXTHH ILIOCKHX BOAN B PA3mmeiniz cpegax. TInockue

{ STIEXTOMATHUTHGIE BOMFIL! ¢ BPAWAIDTICHCS HOMAPHAALE. T PaHiyHLte

YCAOTMA A/t5) BEKTODOE 11CKTPOMAHHTHOND NOAN. DACK IPOAMHAMITSTKIT
OCHOBRI H3NFULINA JTEKPOMATHHTHLIX BOMTH. MoCTaHeEKS 3300UH
H3JIYYeHHA. BEXTODHEII 1 CRaIAPHILIH TTOTEREMATEL, Kannbpoeka
noTeImmanok, HeogHopugHoe ypaswckie Teaumrofeta 1 ero peweime,
INeMEHTAPHbIE U3 TyATe VY, OneMENTAPHEIiL INEKTPHMECKITE H3AY TaTeNnE,
Cocrasnmolye nonei & Enuared i ganseit 08ax MAmyTeR .
JInarpamma HATIPABMENHOCTY, MUTUHOCTS 1 CONPOTHRTENVE HATYUEIHS.
DNEMERTAPHEIH MArHATHBI W3y aTe b, TIprHIHN nepecTanCBOYHOI
ABOACYBEHHOCTH. COCTABASUOIGHC TI0ieH, RH3CPAMMA HUTIPARNEHHOCTH H
MPOEOAHMOCTh 3NEMEHTAPHOIO WWENLBOID wiTyuaTens, Maayuenne
TCHEHTARHOR PamMkH ¢ ToKoM. Wanyuenne 3MEMEHTAPHON NAOWwa KK
(smyuaren Diofirestca).

43

20

25

25

Pasgen 3. OCHOBGI pUCMPOCIPANEHKS BOAH MU BCTECTBEEGIRIM
TRICCAM. TTone anyuarens, HIXOAALETOC B CBOBOAHON TPDCTPAHCTBE.
OGaCTE NPOCTRARCTEY, CYINECTREHEAR Rpy PACTIPOCTREHERHN
Pa/HOBOTH. PACTIPOCTPAHER E 3EMHLIX PAZHOBONH (3P). KnacCudrkargm
CAyuaes pacnpocTpareHes 38 I10/1€ HaNpap/ICHHOMD HBAYYa e,
TIOAWATOTO Hap TVIOCKON 3evmIok nosepxBocTow. Hatepdepenunomm it
MHOMHTEND OCAAGAEHVA, GTPaXeHWe PAAHOBOMI Ha rpaHukle pasgena
ABYX Cpefl. BepriRaasHLii eubparop. Nopiorramanii knfparop.
Wnrephepeniwonnas gopmyna B KOTO, YUET LpEpHMHACTA 3eMHOL
MOBEPXHOCTH TN MOARIDBAHAN HHTEPDENEIHOHRMK thopaynan,
TMone HRNPABAEHIOID H3NYUATENA, NOAHATORD Haj TUBEPXHOCTEID 3CMIM.
Cuy9aif HepOBHOR U HEQMIOPOAHOI JeMHOI MOBEPXHOCTH.
PacmpocTparenye YKB r mpegenax Gomwmono ropoaa. Paczer
HANPARERHDCTH 3NRKTPHACCKDID (0AA b 30Ke Tenn (audpaxyms),
Tponocdepa i ee BakaHue Fa PACNPOLTPAHCHHE pagnonoms. Coctap #
CTpOeNHe TpONOChepLl. JnaneKTPHICCKan RPOHHLASMUCTE K
KO3QOHLMENT NPEAOMALINIA TPOIUTHEDES. 3ATYXAHHE HalPsKEHHOCTR
TI0/151 PA/{HOBONH B TpOruTepe. Peipakiing Dajmosois 8 tponacdepe.
SKBIBANICHTHEI Pa,YC 38MHOTO Wwapa. Paznimmbte Blgu Tponocdiepioit
pedp Pacnpac g YKB ua Go. PACCTOHHNA B YCAOBHIX
cBepx pedpakLyiA | Iy TeM PacCCAHnst Ha NEOAHUPUAHACTAX TPunIGCHCPEI.
Vionocdicpa H ee Ha pACTIpoCTp paanasann, TIpHINHLL

{00pa08aHA HOHOCHEPEL. IKCIEPUMCHTA IhHLIE SIHKBIE O CTPOSHHY

HOHOC/epL. HeperynapHBIe ssuern B HoHOCHEpC, Ausnexrpayeckas
NPOHHIACMOCTL HOHU3IRPOBAINGTO Ta3a Bed yueta notepn. Yot bhunng
HONOR, [TH31eKTPHCCKaN MPOIHLAEMOCTR H ITPOBDLMOCTS
HOIIM3HPOEIHIOID Fa23. YueT CTONKHOREIINR € HOHAMM H HEHTPAneILING
MOJIEKYAa3H, [IOT00eNnHe PAssOBOTL i HEMMHETHLIE ABACHMS T
(HOHAIPOBANNOM Tade, TTpenoMsenme 1 oTpakenue paguonoiu 8
noHochepe. OrofiesrocTv pacnpocrp ATHHHDLX, CPEOITHX,
xoporiux ¥ VK poas. Ocobermocth pacnpocTpanensn paguosons:
ONTHAECKOTC W MHPPAXPACHOND AUATIAIOHUR,

10

10

20

25

25

cn

Pasnen 4. Pacnpucrpanerye HATpannHeMbIX PafoBoaH. . [panmHsbie
YCAOBHA AT BEKTGPOB 2NEKTPOMATHHTHONO TICAA. TTagenye TIDCKHX BOAH
C map HOH H PRYASPHO NONAPHAALLIEH 13 NAPATEHO
TIPOBOJALLYI0 TLTOCKYIC MOBEPXHOCT: 114 AUITEKTPHYECKDE
TONYTIPQETRARCTRO. KITACCHYMKALHA HANPABAREMBIX BORH, Pajosag

EXOPOCTE HANPABAACMEIX BOAH, BYXIUIOCKOCTHOH BONIGEOA. TYME 0N,

KpuTHueckast A4/ HRa BOMIL, BOTHOBOARLTE THHIT nepegavy,

TIpAMOYT ONEHEH METAILIMYECKHT BOAHOBDA. Kpyrilbui » anasmTave canit
BOTROROAL. [IH3NeKTPHYCCKHE ROMIOBOAR). STHitnd Nepemayn ¢ BOTHaMH
TEM. OB11a5 XapakTepiCTHKa mulinit Iepepaun © Bo/Mami TEM,
ZBYXnpOBOAHAR NMEUS TIepeaatii, KoakcuanbHas niIng Tiepeaays.
[1OIOCKOBBIC H MEKPONOAOTKOBLIE NMHHH TEPRauH. llenesnie mnsnu
nefeaauy. KoraHapHLA Be/THOROA, TemHu nepepagu TIOBEPXHOCTHLIX

GOAH, JTH3NeKTPHYCCKHE MOTHOBOARL.

51
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10
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20

25

Beero 2a 5 cemecTp

144

68

17

76

100

100

Bcero na gAHcupITANKE

144

66

34

17

17

76

100

100

3.2, AyIHTOPHBIN [IPaKTHKYM




No Homep u Obsem,

wy |HaUMeHOBaHMe pasAesa TeMa npaxTHYECKOI0 3aHATHA aya.
JKUCIHILIHHEL JACOB
1 WCCAeAOBAHKE NPAMOYTOALHIOTC BOJTHOBOAA B TIPOTPAMMHOH cpese 4
Ansys HFSS

Pasgen 2. Teopus Wccnefopatne guarpaMMe! HallpasIeHHOCTH dHTEHHE! Ha

2  |3NeKTPOMarHUTHHIX IpyuMepe CHMMETpHYHore Bubpatopa B MporpaMmMHoi cpeae 4
BOJIH, Ansys HESS

3 MCC/Ie0BaHKe ArarpaMms] HalIPaB/IeHBOCTY dHTeHHBI Ha NpUmMepe 5

PYNOPHOM aHTeHHE] B IPorpaMmMHoii cpege Ansys HFSS

TIpesensHoe 3HaYeHHE MOITHOCTH, NepeaBaeMoe TIpH NOMOIL
(VAEPHBIX JIMHUI Pas/IMUHEIX TUTIOB. PacueT NOTEPh MOLIHOCTH B 2
JIMHYBIX TIepeAauH

2(peKTHBHAA 0L PacceaHms 1ieau. STIP >Tal0HHBIX

2 Pa3znen 4.
PacripocTpaHeHe
HaTPaBAseMbIX

5  |PagvoBOJH. o 2
_otpaxkaresied
Beero 3a 5 cemectp 17
3.3. JlabopaTopHEI MpaKTUKYM
Ne |Homep n HauMeHOBaHUe paziea Tema na6opaTopHOTC NIPAKTHKYMa Oosem, aya.
n/n AMCIHNUINHBI i _uacor
1 RccneoBaHAY PaqyOIMHAK [IEPeiaul CHIHATIOB 6
2 |Pasgen 4. Pactpocrpaserme VismepeHue rapamMeTpos CB‘-I—TprTa ¢ 6
HICTI0Nh30BAHHUEM M3MEePDUTENLEHON JIMHHU
HanpaB/geMbIX PaJyOROJIH,
3 Msmepenwe moay/sa ko2 @HLHeHTa OTPOKEHUS 5
TVIOCKHX 00paziloB
Bcero 3a 5 cemecTp 17
3.4. CamocroaTennHas pabota crygesra (CPC)
Ne | HoMep » HauMeHOBaHUE Obnem,
Copepxxanue yuefHOro 3agaHus
n/n pazaena JHCHHILTHHEI JacoB
N3yuenne npefyCMOTPEHHBIX IIPOrPAMMON AMAAKTHUECKHX
1 iPa3zgen 1. Brefenue. eIMHHL] pasjesa 1 ¢ HCNoAL3UBAHKEM DEKOMEeHAYeMOkH 16
JUTEPATY PhI; o
Pasgen 2. Teopus W3yuenue npeAycMOTPEHHBIX NPOrPAMMOKN JMAAKTHIECKHX
2 e[IVHUL] pasjena 2 ¢ UCTONb30RaHUEM PEKOMEeH/YEMOR 20
/IEKTPOMATHWUTHEIX BOJTH. s
aureparypsl; ITOATOTORKA K TIPAKTIYECKUM 3aHATHAM
Pazgen 3. Ocxoswl VIsyueHne NpefyCMOTPEHHBIX NPOTPaMMOIT MAAKTHYeCKUX
3 ipacripoCTPaHeHHs BOJH TI0 {eAVHUL] PasAena 3 C MCTIOb30BaHNEM PEKOMEHAYEMO 20
€CTeCTBeHHBIM TPAacCaM.  {IMTepPATYpEI;
Pasznen 4, Wsyuenue npeflyCMOTPEHHLIX TPOTPAMMON 1 aKTUYECKHX
4  [PacmpocTpaneHue €/IMHUI] Pa3zena 4 ¢ MCTIONBL30BAHUEM PeKOMEHAyeMOH 20
Halpas/JIgAeMbIX PAAWOBOJIH. {IMTUTEDATYDET, HO,ELI"DTOBKEI K HPQWHECKHM 3dHATUAM
Bcero 3a 5 cemectp 76
4. ®OPMbI KOHTPOJI1 CCBCEHWSI JUCIIAILINHBI
CEMECTP HEAE/IUX CEMECTPA
1. 2 3; 4 5 6 78,8 !10; 11 i12713:i14] 15 |16 17
5 TexK TexK TexK {JIP; | JIP TexkK JIP TexK Jud. 328

YcnogHere 0603HAYEHMSA:
e TexK — BOTIpOCH! A7 TEKYILIETO KOHTPOJIS;
 JIP — naboparopHasn pabora;
o aud. 3au. — mubdepeHIMPOBAHHBIN 3aUeT.

TEK)’HJ!aH ATTeCTANHA CT‘y'quTDB l'IpDBquI/ITCH B ,E[I/ICKPETHBIE BPEMEHHL‘!E H'HTEPBEIIH:I B CIIE,E[)’IDLL]HX
¢opmax:



*  BOTIPOCH! /17151 TEKYLLETO KOHTPOJTS;
« naBoparopHas pabora.

PyGexuas aTTecTauus CTyIEHTOR OPOUSBOAUTCS [0 UTOraM TOJOBHHLL CeMecTpa B CSAYIOIKX
hopmax:
*  BOMDOCH /1T TEKYIL|ero KOHTPOJIS;
* naboparopHas pabora.

IlpomexyTounan aTTecTayus (IPOBOANTCA B (hopMax:
» AudeperiPOBAHHLIH 3aUeT.



5. YYUEBHO-METOINYECKOE ! NHOOPMAIIMOHHOE OBECHIEYEHUE
AUCIINTLTVHBI
5.1. OcnoBnas mmreparypa o SUCLUTITHHE:
L. A. H. ®nrépos, C. 10. Crpaxop, A. A. ®népoga. OneKTpoArHaMUKa W PacripocTpaneHte pasHoBONH.
CII6.EFTY "BOEHMEX" 1w, . ©. YeruHosa, 2020, 21 9xs.
2, B. 1. Bonbman, HO. B. ITumMeHos. Texuuveckas SEKTPOAUHAMUKAE, M.: CBa3b, 1971, 9 9ka,
3. B. I1. Cmonun, B. B. Cvupuos, O. B, CBelHHKoB. ONeKTPOAVHAMIIKA 1 PacnpocTpaHeHne paguoBoiy.
CII6.BTTY "BOEHMEX" mim. A. . Yerunosa, 2010, 165 3x3.
4. [1. 1O. Mypomues, 10. T, 3bipsHos, I1. A, emonun, INeKTPOAMHAMHUKA 1 PacTIpoCTpaHenHe pagyoBOIH.
CIT16.: Jlamb, 2021, 371. pec.
5. E. U1, Hedénor, Texunueckas NEXTpoagrHaMIKa. M.: Akagemus, 2008, 16 3xks.
6. JI. A. Tlotarnos. 3nekTpoguuamMika 1 pacrpocTpanenue pagiosonH. Mockea: FOpaiir, 2020, on. pec.
5.2. lonondurensran JIATEPATYPd M0 AUCLMITIHHE:
He Tpefyercs.
5.3. [lepuoanueckvie u3ganus:
1. Papnorexuika — XXI gek.

5.4. Tlepeuens pecypcos HHQ)opmauHOHHo-TeﬂeKommyHm{auuDHHUH ceTd "VIHTepHeT", HeoGxOaUMBIX 15
OCBOCHM RUCLIMIIIMHEL, SNeKTPOHHEE BUBAHOTEUHble CHCTEMDI:

L. http:/furait.ru ~— O6pazoparesuas margopma «kQpaiir». s By3os u CCY30B.;

2. http://e.]anbook.com — 3BC /Tans:

3. http://library.voenmeh.ru — PyHAaMeRTaMbHaR Grbmoreka BI'TY «BOEHMEX» . H.®. Yervmora.
3.5. [TporpamMmuoe ofecrieuenye:

1. Ansys Multiphysics 2017 Teaching Advanced.

5.6. MH(pOPMalHOHHRBIe TeXHONOTHY:

B3auMogeHCTBYe ¢ 00y YarommMEcs nocpegcreom IMOC Moodle BITY «BOEHMEX» . H.®. YernHosa.



6. MATEPMAJTbHO-TEXHUYECKOE OBECTIEYEHUE AUCTTUATIVITHBI

6.1. JIeknMoHNbIe 33HATHA:
CITeHHATM3UPOBaHHEIe TpebGoBaHus 110 0GopY0BaHAK) OTCYTCTBYHOT; aYAATOPUSL C [IOCA/0UHBIMU
MECTAMH 10 KOTMYECTBY CTYAEHTOB; I0CKA.

6.2, ITpaKkTHYeCKHe 3aHATHA:
1. TIpoexTop;

2. Ansys Multiphysics 2017 Teaching Advanced.
6.3. JIaGoparopupie 3apaTHs:

L. Cresg A usmepeHus Moayns koadduimenra OTPKEHNA MAOCKUX 00DPAa3LIos;
2. Cresf, 1ns MCCAeI0BaHUS PAJHONUEHN [IEPE/YN CUTHAIOB;
3. Ansys Multiphysics 2017 Teaching Advanced.

6.4. ITpouee:

1. paGouee MecTo Npero/apares, OCHAIEHHOE KOMITLIOTEPOM C J0CTYIOM B VIHTEpHeT;
2. paboune MeCTa CTy/eHTOB, DCHALIEHHEIE KOMITRKITEPAMH C Aocrynom B MIHTepHeT, npeguasHaveHHble
A5t paGoThI B 371€KIPOHHON 06pasoparensHOH cpeje.
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Ilpu 1
« paloueii nporpavme AHCOHN K]
ATEKTPONMHAMWKA 1 PACIIPOCTPAHEHWME PAAVIOROJIH

AHHoTaNMA padoyeti nporpamMmel

Aucrniayna JJIEKTPOIMHAMMUKA n PACIIPOCTPAHEHUE PAIVMOBOMH sensercs
AUCUMININHON  0fs3aTembHON  wacTy Groxa 1 nporpammp TGArOTORKY 110 Hanpasrewnro  11.03.01
Paduomexiuxa. Hucnunmua peanusyercs Ha Qaxynnrere M Wudopmanponnsix u YTIPEBNAWINUX CcUCTEM

EITY "BOEHMEX" wum. [.&. Yerumosa Ragenpoit M4 PATUOSJIEKTPOHHBIE CHCTEMEL
YTIPABITEHUS.

Avcumnmiba nanenena na dopmuposanue KOMnemexyuit:
OIK-1 criocofuocTs nenonssosars TIO/IGKEHYA, 3aKOHBI M METONE! €CTeCTBEHHALX HAYK U MaTeMaTuKe fjs
PeIIeHns 3a1au yHKeHepHoM AEATEALHOCTH;
OIK-2 cmoco6uocts CaMOCTOATENNbHG  TPOBGANTS SKCTIEPUMEHTANLHRIE  UCC/IEZ0BAHNA W HCTIONB30BATE
OCHOBHbIE TIpHeMET 06paGoTKy 1 NpeacTaBTemms TO/IYYEHHEIX JAHHBIX,

Cozepkanvie AuCipmanmer oxeatsmaer XpyT' BONDOCOB, CBASEHHEIX C TeopHeid IeKTPOMArHUTHBIX BOJAH U
pH3rYeCKMMM OCHOBaMu PaCMpOCTPaHeH e PAHOBOMH B PasIHMyuHbIX cpepax.

[Iporpammoit gucryrmps TIPEAYCMOTDRHBI CIeAYIOMKE BAALI KOHTPOJIA:

Texymwas arrecramus CTYAEHTOB TIPOBOAUTCS B JUCKPETHBIE BPEMEHHbIE HHTEPBANIBT B ClIeAYFOLUX
thopmax:
®  BOHPOCE! 1Nfl TEKYLIETO KOWTPOIS,
* nafoparopxas paoTa,

PyGexuan arrecrauns cryzenrop TPOM3BOAUTCA 10 HTOTaM [ONIGBMHEI CEMECTPa B CIeAYIoImMx
dopmax:
*  BOIIPOCH! /1 TEKYIIETO KOHTPOAS;
* 7nafoparopHas pabora.

Ipomexyrounas ATTeCTanHA NPOBOAUTCA B PopMax:
* AndepeHIMPOBAHELIH 3aueT,

Obwas Tpygoemkects ocroenus AUCLHIIMEBL  COCTABAseT 4 3., 144 u. ITporpammolt  gucuurumine:

P&y CMOTPEHbI /IEKIMOHHbIE 3aHATHS (34 w.), npaktuueckye sansTHg (17 u.), naGoparopHviix npakrukym (17
.}, CAMOCTOATEeNBHas paboTa CTyfeHTa (76 u).
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IIpnaokenne 2

K pafioyed iiporpavme AMCUMITHES]
ITEKTPOIMHAMMUKA I PACITPOCTPAHEHME PAAUOBOMH

TEXHOJIOTHU Y1 ®OPMbI OBYYEHUA

Pexomenganuu no oceoenmzo AMCLAIUTHHBI JUIA CTyZeHTa

TpyaoemkocTs ocBoenvis AUCLIAIVIVHEL COCTa

OTBEACHHLIX A CaMOCTORTe/bHY 0 pabory CTYAEHTA,

PexoMmengarpu 1o pacnpeyenexuio
Pa3/IeIaM JUCHMITHHE! IPUBE/ICHBI B Tabue.

Konrpone oceoenus

AVCUAIVIAHGL NIPOV3BOZUTCA B COOTBETCTBMM ¢ I1
PybexHom KoHTpome yCIeBaeMocTH 1 TMPOMEXYTOUHOI aTTecTary 06y UaIoIHXCs.

BASET 144 u., U3 Hux 68 u. AYAUTOPHLIX 3a1ATHI, U 76 y.,
y4ebHoro Bpemenw o BAJlaM  CaMOCTOSTENLHOH paoTer w

MIOKeHHeM © TEKYIIeM,

POPME! KOHTDOIA U KPHTEPHH OLeHUBAHHS TPHBENEHbI B IPUNOXeHHK 3 K PaGovel mporpamme.

—_
Haumenoranue paorni Pexkomenayeman JMTeparypa "[by;((:l?ékocn,
Paspen 1. Bregenne, o
E. V. Hedé/ios. Texuuueckasg
Nsyuenne NPEAY CMOTPEHHBIX NPOrpaMMOoii JIeKTpoAuHaMuKa: M.: Akagemus, 2008
AUASKTHUECKNX eMHHY pa3gena 1 ¢ (1,2,3) 16
MCIOIL30BdHNEM PEeKOMeHAyeMoi B. Y. Bonsman, 10. B. TTumeHos,
JIUTepaTyphi; Texunueckas anekrpoguHammka: M.: Ca3p,
1971 (1,23 e 1
Uroro o payery 1 e 116
Paspen 2, Teopus AEKTPOMATHUTHLIX. BOJIH,
JI. A. Tlotanos. 3neKkTpoguBamMuKa 1
pacripocTpaneHue paguoBoinH: Mocksa:
¥Opaiir, 2020 (1,2,3)
" . 0. Mypomueg, FO. T. 3bipsHOB, I1. A.
V3yuenne npegycmoTpennsx FIPOrpaMMoi e 3
AFOHWH. DIeKTPOANHaMUKA U !
AUAAKTUUECKIX e/IHHNL pa3,qeﬁau2 ¢ bacnpocTpanenye paguorony: CI16.: Naub,
HCTIONB30BARUEM DEKOMEHAYeMOlt 2021 (1,2) 20
MATepaTypal; TIOATOTORKE K MPaKTHYeCKIM B. T, Cvomm, B. B. ChpHos, O. B,
FAHATIOIM CrenHuKoB. D7ekTpoguHaMmKa u
pacnpocTparenye paguosony: CH6.BI'TY
"BOEHMEX" um. JI. &, YcruHosa, 2010
(1,2,3)
Wraro no pazgeny 2 o 20
Pasgen 3. OcroBnr PAactpOCTPAHEHNs BO/IH 110 €CTECTBEHHLIM TPaccaM.
HN3yuenne Hpe,[[yCMOTpEHHTJIX npcr;trpammnﬁ J1. A. TloTanoe. 3nexTpoausamka
AAARTRHECKIX eApHuL| pas,qena‘:s € pacnpocTpanenye paguosony: Mocksa: 20
HCTI0/TL30BAHHUEM DEKOMEHIYeMOH FOpaiit, 2020 (1,2,3)
JINTePATYDbI;
Wroro mo pasgeny 3 20
Pazpen 4, Pacnpoctpanenue HaNpPAaBJISEMBIX PAHOBO/IH.
H3yuenue npefycMoTpeHHRIX TIPOrpaMMoH A. H. @népos, C. 10, Crpaxos, A. A.
AVAAKTYeCKUX eWHUL] pasfena 4 ¢ Dnéposa. SneKTpogHHAMEKA 1
UCII0/Ib30BAHUEM PEKOMEH/Y eMOit pacnpocTpaHenmne paguosoad: CII6.BITY 20
VIUTeDETypPBI; TTOAITOTOBKA K MPaKTRUeCKUM "BOEHMEX" nm. . ®. Yerumosa, 2020
3aHATHAM (1,2,3)
Wroro no pazpeny 4 20
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Ipnnoxenwe 3
K paluueii nporpasye guctmmgm:
HIEKTPOAMHAMIIKA K PACITIPOCTPAHEHHUE PAHOBOTH

®OH/IbI OL[EHOYHBIX CPEJICTB

DOHALI OUEHOUHEBIX CPEACTR, NO3BOIAIOIIME GLIEHHTE pesyarrare! obyuenns no JAaHHOH ANCUMIIVHE,
BKJIFOYAIOT B cebg:

*  BOTMPOCKI /U1 TeKYW|ETO KOHTPOIIS;
* naboparopuas pabora;
*  AudepeHyHpOBaHHEIT 3aueT.

Kpurtepnu onenusanus

Borepocer ans rekymero KOHTpO/IA

Mocne kaxgol nexipu CTYACHTEI NO/LKHLI OTBETHTE Ha 5 BONPOCOB (Tect). Tlepeueny BOMPOCOB
Tipusezed B YMK fucLpmmvuL

JIabopaTopuasn padora

Horyck k JIP. JTonycK x BunoaHesuo JIP TPONCXOANT NPU YC/IOBHM HATHYMS Y CTYAEHTA TTeYATHOM
BEPCHM MPOTOKO/12 1Mo JaboparopHoii patiore. TIporokon cogeprur TUTYNBHE] JHCT, ONvucCaHue 1abopaToOpHO
PaboYL, YepTexu cxeMb! A1 cOOpKM U HCC/TeORAHMH, TabAWLB! /1 3aNOTHERMS ZAHHEIMY, 3arOTOBKI Ans
TIOCTPOEHHA rpadmKoB.
Otuer o JIP. Otuer o naboparopnoii paore TPEACTABAARTCH B EYATHOM BUJE b (opMmare,
NpeAYyCMOTPEHHOM 1al/IoHOM 0TYeTa o nabopaTopHo# pabore, OTyer cdopmasercs Ha ocHOBaHHU
TTPOTOKG/1A O BEITIOMHEHKH JTP, copeprur (moMumo MHGOPMATIM M3 POTOKONA) BCe HeoGXoumMLIe pacueTs n
NOCTPOEHHEBIE rPa(yIKH, OTBETE! Ha KOHTPOThHETE BOMPOCEL, BEIBOAB! TI0 pabore. 3aryra oTueTa MpoxoauT B
dopme A0K1aa CTY/AEHTA 0 BLITIOTHEHHOI paboTe 1 OTBETOB Ha BOIPOCHI TIpENo/aBarens.
B cayyae ecu odpopmienue oTuera i TTOBEACHHE CTYAEHTA BO BPEMS SAIIUTHI COUTBETCTBYIOT VKa3aHHbIM
TPeGOBaHHAM, CTY/IEHT N0/TYYaeT MaKCHMAILHOR KOmAYecTBo 6amios (1Mo nsTubanisHo cHcreme),
OcHoBaHUAMY /15T CHYDKeHYS KOMAUeCTsa BanTon B Ananasone oT 1 go 2 asastorcs:
* HeBpeXkHOe BRIMOMHeHve: '
* HU3KOE KaueCTBO IPapUueckoro Marepuana (HeBepHbIi BLIGOp MaciuTaba HepTexed, OTCyTCTBHE YKazaHus
€AUHUL U3MEPEHHs Ha rpadukax),
Oryer He Moxer 6uiTe pussAT I noasexarT JopaboTke B Ciyyae:
* OTCYTCTBMS HEOOXOMMEIX pa3zenos;
* OTCYTCTBUA HEQGX0AMMOTO rpadueckoro Marepuana;
* HEKODPEKTHOM 06paboTku pesynsraros H3MepeHui

Andbepenipporannpni zauer

Ha qupdepenymporannom sauete CTYAEHTY npeAnaraeTcs Tect u3 10 sonpocos. TecT cunraeres
NPOHEHHEIM YCIIEIIHO, eC/n CTYAEHT NDaBU/ILHO OTBETH Ha 7 (KU bonee) u3 10 TIPEAJIOXKEHHEIX BOTIPOCOB.
[Ipn npaBrsom oTBeTe Ha 6 BOIPOCOB BBICTAB/ALTCS OLIeHKA «YOR/ETRODHTETEHOR, NPH NPpaBUIBHOM
OTBETE Ha 8 BONPOCOB BLICTAR/SETCS OLIeHKA «XOpOUIO», NPY HPABULHOM OTBeTe Ha 10 BOTIDOCORB
BBICTEB/IIETCA OLjeHKa « OT/IHYHOY,
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THacropr douga onenounex CpeacTB

AynUTOpHEIe 3ansaTys B
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3 5 [Paspes 1. Beepenue, 20 4 4 0 0 16 25 | 25 TEKYIIero
KQHTPO/Is1
Bonpocer gs

3 | 5 [Pasnen 2. Teopus BLBI10] 0 [ 13202525 rerymene
3EKTPOMArHHUTHLIX BOJIH. KOHTPOI
Pasgen 3. Ocuoger . | Bompoch! 4

3 | 5 [PACUpOCIpaHennus o 3071010 0 ' 0 | 20125 25 TekyLero
II0 eCTeCTREeHHBIM !

KOHTpO/ISA
Tpaccam. SR R R N e
Pazpen 4.

3 5 |Pacnpecrpanenne 51131 10 17 4 20 ! 25 | o5 {/Taboparopras
Hanpas/nseMbIx i pabora
PafHOBO/IH. ; ] n

Bceere 3a 5 CemMecTp 144 68 34 A7 17 76 1100 | 100 ;
Bcero no anconnimvne 144 68 ; 34 | 17 | 17 76 | 100 | 100
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