





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JJIEKTPOJJMHAMMKA U PACITPOCTPAHEHUME PAJINOBOJIH

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — cnocoOHOCTL MCIO/IL30BaTh TOJIOKE€HW A, 3aKOHBI U MeTObI €CTECTBEHHBIX HAYK U MdTEMATHUKU [JI
peliieHusd 3aga4 HH)KeHepHOﬁ AedATe/IbHOCTH

OIIK-2 — crocobHOCTL CaMOCTOATeIbHO MNPpOBOAUTE 3KCIIEPUMEHTAJ/IbHbIE WCC/I€40BaHUA WU KMCII0/Ib30BATh
OCHOBHbI€ IMTPUEMBI O6pa6OTKI/I " 1peCTaB/I€eHUA MOTYyUEHHBIX JdHHBIX

@®opmMHpOBaHHIO KOMIIETEHLUH CITyKUT [JOCTIDKEHHe CIIeAyIOIIUX Pe3y/ibTaToB 00pa3oBaHMUsI:
OIIK-1

3HAHUA:

3HaHUe OCHOBHBIX (PM3MUECKMX 3aKOHOB, CBSI3aHHBIX C TeOPHel 3/1IeKTPOMarHUTHOTO TI0JIS;

YMeHUs:

YMeHUe TpPUMeHUTH (U3NUecKre 3aKOHbI [ijI KOIWYEeCTBEHHOTO OIMMCAHMs OCHOBBIHBIX SIBJIEHUH,
CBSI3aHHBIX C 5/IeKTPOMarHuHbIM I10/1eM U PaclipoCTpaHeHHeM pa/ju0BOJIH;

HABbIKU:

PacueT OCHOBHBIX NAapaMeTPOB 3JIEKTPOMAarHUTHOIO TOJIsl TIPU PacrlpoCTpPaHEHHWU yepe3 pas3/uuHHbIe
Cpe[ibl, pacueT SHepreTHUECKOro OrofKeTa Pa/IMoNTuHUY.
OIIK-2

3HAHUA:

3HaHWe OCHOBHBIX TIPUHLIMIIOB, METOAOB U CPEACTB SKCIIEPUMEHTAJBHOIO MOZeIMpPOBaHKs
pacnpocTpaHeHUs 3/1eKTPOMarHUTHBIX BOJIH B OTKPBITOM [IPOCTPAHCTBE B BOJTHOBOZAX;

YMeHus:

YMeHue Mob30BaThCS CPeACTBAMU pajuoOM3MepeHNH;

HABbIKU:

PacueT OCHOBHBIX MapamMeTpPOB 3/IEKTPOMAarHUTHOTO W3/yueHUs] U XapaKTepPUCTUK DaJUONWHUM TI0
pesy/ibTaTaM 3KCIlepUMeHTa/IbHbIX UCCTIe[j0BaHH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucnynmaa JJIEKTPOAVMHAMMKA N PACITPOCTPAHEHUME PAJIMOBOJIH siBnsercs
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH 0y10Ka 1 nporpamMMel IOATOTOBKHU 110 HaripassieHnto 11.03.01
PaouomexHuka.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
JJIEKTPOHHBIE 1 MUKPOJJ/IEKTPOHHBIE ITPUBOPBI.

CoziepkaHne JUCLMIIIMHBI SBS€TCS OCHOBOH /st ocBoeHus auciummH: YCTPOMCTBA CBU U
AHTEHHBI, PAIMOTEXHUYECKUE CUCTEMBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CniocobeH MCI0/Ib30BaTh MOI0XKEHHsI, 3aKOHBI ¥ METO/IbI €CTeCTBeHHBIX HayK U MaTeMaTHKH
[ pellieHNs 3a[,a4 UH)XeHepHOU [1esiTeJTbHOCTH

¢ OIIK-2 — CriocobeH caMOCTOATETLHO MTPOBOJUTH SKCIIEPUMEHTA/IbHbIE UCC/IeA0BAaHMS U UCIT0J/Ib30BaTh
OCHOBHbIe TIpreMbl 00pabOTKH U Ipe/iCTaB/IeHHs MTOyUeHHbIX JaHHBIX

¢ OIIK-3 — CriocobeH pUMeHsITh MeTO/[bI ITOKCKA, XpaHeH!s, 00pabOTKH, aHa/u3a U Mpe/iCTaB/IeHNs B
TpebyemoM hopmare MHGOPMALMK U3 Pa3TUUHBIX UCTOYHHKOB U 0a3 JaHHBIX, COOMIOfast IPH 3TOM
OCHOBHbIe TpeboBaHUs MH(OPMAIMOHHOM 6e30TMacHOCTH

¢ YK-1— CrniocobeH oCy1eCcTBATh MTOUCK, KPUTHUYEeCKUI aHaIu3 U CHHTe3 HHPOPMAaLMH, IPUMEHSITh
CUCTeMHBIN TIOAXO0/, /1S pellieHusl T0CTaB/IeHHbIX 3a7a4



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe pa3fie/ioB ¥ AMJaKTHYeCKUX eJHHHIY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

JleKuyuu

JlaGopaTopHbIit

NPAaKTHKYM

IlpakTHyeckue

3dHATHUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-1

OIIK-2

Pazpen 1. Begenue. 3a/1aun 4 coziepykaHue JUCLUUIIMHEL, OCHOBHbIE
TePMUHBI 1 Orpe/ie/IeHuns.
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Paspen 2. Teopusi 371eKTPOMarHUTHBIX BO/IH. OCHOBHBIE [T0/I0KeHHsT
TeopUH 3/7eKTpOMarHeTu3Ma. BeKTopbl 3/1eKTpOMarHUTHOIO TOJIsL.
Makpockonuueckasi 1eKTpogrHamuka. CBofika ypaBHeHH MakcBesa.
‘YpaBHenust MakcBeJia ijiss MOHOXPOMaTH4eCKUX KoebaHuit.
KomrniekcHble aMrMTy/ibl noseid. KomniekcHast iuaeKTpyuyeckas
MPOHULIAeMOCTb. YT/l U3/1eKTPUYeCKUX No/1el. YpaBHeHUs
Fe]ll:MI‘DJ'll:L[ﬂ. BonHoBoit XapakTep 3/IEKTPOMAarHUTHOTI'O I10JIA.
BHepl'eTl/I‘-leCKI/Ie COOTHOLLIEHHUA B 3JIEKTPOMarHuTHOM I10J1e. Teopema
TloiiHTrHra. O6IiMe CBe/leHHst O BOTHOBBIX Tpoljeccax. OfHOposHas
I/I0CKast 3/IeKTPOMarHUTHasl BOJIHA C JIMHeWHOMN nosisipu3aLiyeit.
Cdeprueckue 1 LIHMHAPUUECKHe BOTHBL. dPa3oBasi CKOPOCTb U
TIOCTOSAHHAA 3aTyXaHHs TVIOCKUX BOJIH B Pas/IMYHbBIX Cpefax. Tlnockue
3/1eKTPOMAarHUTHbIE BOJIHBI C BpallaoLelics nonspusanuyeil. [paHuuHble
YCJIOBUSA [1/is1 BEKTOPOB 3/IEKTPOMAarHUTHOIO T10JIA. BHEKTPOAI/IHBMI/I‘{ECKME
OCHOBBI H3/Iy4Y€HHS 3/IeKPOMarHUTHBIX BOJTH. TloctaHoBka 3a/iauu
H3Ty4YeHuUs. BEKTOpHI:Iﬁ u CKa}'lﬂpHLH‘;l ToTeHLHasbl. Kanu6p013Ka
noreHuuanos. HeogHopogHoe ypaBHeHYe ['elbMro/ibLia U ero pelieHue.
DieMeHTapHbIe U3/TyyaTeny. D/IeMeHTapHbIN 7IeKTPUUeCKHUit U3/yJarerb.
Cocrassirolye nosei B 61vKHel U janbHeil 30HaX U3/TydeHus].
JlnarpamMma HarpaB/ieHHOCTH, MOLLJHOCTb U CONIPOTUBJ/IEHHE U3/TyYeHHUs].
DnieMeHTapHbIA MarHWTHbIN K3/yuaresb. [IpUHLMN TlepeCcTaHOBOUHOM
AEOﬁCTBEHHOCTH. COCTﬂBJ’lS[lOLul/Ie noneﬁ, AxarpamMma HarpaB/JI€eHHOCTH U
TIPOBOJMMOCTB 3/IeMEHTAaPHOTO 1Lje/IeBOro uiyyvaresst. 3nyueHne
9/1eMeHTapHOI paMKM ¢ TOKOM. M3/1yueHue 37ieMeHTapHOM MIolaiku1
(u3nyuaress [oiirenca).

42

40

25

25

Paspen 3. OCHOBBI pacnpoCTpaHeHHsI BOJIH N0 eCTeCTBeHHbIM
Tpaccam. [Tose u3myyaresist, HaXOASIIErocsi B CBOOOHOM TPOCTPAHCTBe.
O6/1aCTh IPOCTPAHCTBA, CYLIieCTBEHHAsI [P PaCIIpOCTPaHEeHHH
pazinoBosH. PacripocTpaHeHue 3eMHbIX pajroBo/H (3P). Knaccudukanms
cnyuaeB pacripoctpaHeHust 3P. [Tosie HarlpaBieHHOro U3yuareris,
TIOJJHSITOTO HaJ, MI0OCKOM 3eMHOM MOBEPXHOCTHI0. VIHTepdepeHI{IOHHBIH
MHOXUTe/b 0cabnenus. OTpakeHre paJMOBO/H Ha TPaHMIle pasziena
ZIBYX cpe/i. BepTukanbHelii Bubparop. ['opr3oHTabHbIIT BUGPATOp.
VHTepdepeHLoHHas popmyna BeeHcKoro. YueT chepuuHOCTH 3eMHOMN
MOBEPXHOCTH TPH 110/1b30BaHUHU UHTeP(epeHIIOHHBIMHI (OPMY/IaMH.
TTone HanpaB/IeHHOTO U3JTyYaresisi, MOAHSATOrO HaJl TOBEPXHOCTBIO 3eMJIH.
Cnyyaii HepOBHOW 1 HEO/{HOPOZHOM 3eMHOM MOBEPXHOCTH.
Pacripocrpanenne YKB B nipegenax 6osbiioro ropoga. Pacuer
HArpsDKeHHOCTH 3/eKTPUYECKOTO T0JIs B 30He TeHU (AudpaKius).
Tponocdepa U ee BIMsHIE Ha PacIpoCTpaHeHke panoBosH. CocTas U
cTpoeHue Tporocepsl. [JuaneKTpuyeckas IPOHULIAeMOCTb U

k03 duLIeHT npeioMeHus Tpornocdepsl. 3aTyxaHHe HalpsDKeHHOCTH
TI0/I51 paZIMOBOJIH B Tporiocdepe. Pedpakiyst paaoBosH B Tporocdepe.
OKBUBaJIeHTHBIN paJiiyc 3eMHOrO0 11apa. Pa3nuuHble BU/ibI TPOrochepHoit
pedpakuuu. PacripocrpaneHne YKB Ha 6oJiblie pacCTOSIHUSL B YC/IOBUSX
cBepx pedpakLK U [yTeM paccesiHUs Ha HeOJHOPOAHOCTSX TPONocepsl.
VoHocdepa U ee BIUsHUE Ha PacrpoCTpaHeHHe PaJUoBO/H. [IpHYHHbL
o6pa3oBaHKs HOHOChEpBI. DKCIepHMeHTaIbHBIE JaHHBIE 0 CTPOEHNN
roHochepsl. HeperynsipHble siBieHust B MOHOChepe. JJu3eKTpruuecKas
TIPOHULIA€MOCTb NOHU3HWPOBAHHOI'O ra3a 6e3 Yyuera rnoreps. Yuet BusHUS
HOHOB. ﬂHaHEKTpl/I‘-IeCKaH TIPOHULIAEMOCTE U ITPOBOJUMOCTE
MOHM3MPOBaHHOTO rasa. YyeT CTOJIKHOBEeHUs C MIOHaMU M HeHTpa/lbHbIMU
MoJieKynamu. TToroleHre pafiioBOIH U HeJIMHEelHbIe SB/IeHUs B
VWOHH3UPOBAHHOM rase. HpEHOM]’IeHl/Ie " OTpa)keHHe paJuOBOJIH B
noHocgepe. OCO6EHHOCTH PacrpOCTPaHEHHUs JAJTMHHBIX, CPEHNX,
KopoTKuX 1 YK BojH. Oco6eHHOCTH pacrpoCcTpaHeHus! Pa/jUOBOIH
OMNTHYECKOro ¥ UH(PPAKPaCHOTO /Hara3oHoB.
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40

25

25

Pa3pgen 4. PacnpocTpaHeHue Hanpas/isieMbIX paHOBOJIH. . [ paHUYHbIe
YCJIOBHS /7151 BEKTOPOB 3/1eKTPOMAarHUTHOro nosst. IazieHne niocKux BoaH
C rapasuie/IbHOM U NlepreH/IUKY/ISIPHOM ronsipusanyieli Ha BjeanbHoO
MPOBOJSALLYIO TIJIOCKYIO TIOBEPXHOCTh Ha JIM3/IeKTPUUeCKoe
NoJynpocTpaHcTBo. Knaccudukarys HarpapisieMblx BoH. PasoBas
CKOPOCTb Harpas/isieMbIX BO/H. [IByXIIZIOCKOCTHOH BOJTHOBOZ,. THITbI BOJH.
Kpuruyeckas jiHa BOHbI. Bo/HOBO/HBIE TMHUY TIepeZiadn.
TTpsiMOyTo/IbHEIA MeTaIuecKuid BoiHoBO/. Kpyruiblid ¥ a/mMnTiyeckuit
BOJIHOBO/IbI. [JU3/1eKTpUYecKHe BOTHOBO/BI. JINHUM Mepeziauyu ¢ BOJTHAMHU
TEM. O61jast XxapakTeprCTHKa THHUI niepefaun ¢ BonmHaMud TEM.
JIByXTIpOBO/{Hast TMHUSA Nepefiaur. KoakcuanbHas TMHUS Nepe/iaun.
TTon0CKOBBlE ¥ MUKPOTIO/IOCKOBbIE TMHKUM Tepesiaud. IlleneBble TMHAM
niepeziaun. KonnaHapHblii BonHOBOA. JIMHUN Tepe/jaun TOBePXHOCTHBIX
BOJH. JIN3/1eKTpryecKyie BOMTHOBO/bI.

44

40

25

25

Bcero 3a 5 cemecTp

144

136

100

100

Bcero no gucuunInHe

144

136

100

100

3.2. AyATOPHBII NPaKTUKYM

7898




No Homep u Oo0nem,
0 /;[ HavMeHOBaHue pasjesa Tema NpaKTU4eCKOro 3aHATHUSA aya.
JUCLUINIUHBI 4acoB
1 rcciefioBaHue MIPSIMOYTO/IHOTO BO/THOBOZA B TIPOTPaMMHOM cpefie 05
Paspen 2. Teopus Ansys HFSS )
3/IEKTPOMArHATHBIX NccnepoBanve friarpaMmbl HaripaB/IeHHOCTHA aHTEHHBI Ha
2 |BosH. TpUMepe CUMMETPHUUHOIO BUOpaTopa B MPOrpaMMHOI cpejie 0.5
Ansys HFSS
[TpenenbHOE 3HaUeHKe MOLHOCTH, TiepeilaBaeMoe Mpy MOMOLLIU
Pasgen 4. o
3 (buzepHbIX MTMHUAN pa3TMUHBIX TUTIOB. PacueT roTepb MOL{HOCTH B 0.5
Pacnpoctpanenue
JIMHUSIX Tlepefiaun
HarpasJisieMbIX 3 SIIP
4 |pammoBon. Cb(l)EKTI/IBHéSI TJIOIIa/lb pacCesiHUs Lie/u. 3Ta/IOHHBIX 05
oTpakareseun
Bcero 3a 5 cemectp 2
3.3. JTaGopaToOpHBIi NPAKTUKYM
Ne |Homep u HaMMeHOBaHuUe pasjesna Tema 1a60PATOPHOrO NPAKTHKYMA Oo6sbewm, aya.
n/n JUCLHMILIUHBI 4acoB
1 lp 4P N3mepenne napamerpoB CBY-TpakTa 1
a3/1€/1 2. FaclpocTpaneHie WCII0/1b30BaHKEeM M3MEepUTEe/IbHOU JIMHUU
Harpas/isieMbIX paJUOBOJIH.
2 VccnenoBanuu pafgvionHAY Nlepejjauy CUTHaI0B 1
Bcero 3a 5 cemectp 2
3.4. CamocronaTenbHast padora crygeura (CPC)
Ne | Homep u HanMeHOBaHUe Oo0nemMm,
CopepikaHue yueOHOro 3aJaHus
n/n pa3fena JUCHMILIAHBI 4acoB
N3yueHue npeyCMOTPEHHBIX MPOrPaMMON AUAaKTHUe CKUX
1 |Pa3gmen 1. Beegenue. eVHULL pa3zesia 1 ¢ UChoab30BaHUEM PeKOMEeHAyeMOit 16
JIATepaTyphbl;
Pasgen 2. Teopus N3yueHue npeyCMOTPEHHBIX TPOrpaMMOK AAMAAKTHYECKHX
2 eZIMHUL] pa3ziesa 2 ¢ UCIO0JIb30BaHNEM PEKOMEHIyeMOu 40
3JIeKTPOMAarHUTHBIX BOJIH. !
suteparypel; [IoArOTOBKA K NpakKTHYeCKUM 3aHSITHSIM
Paspen 3. OcHOBEI N3yueHue npeyCMOTPEHHBIX MPOrPaMMON AUIaKTHUe CKUX
3 |pacmpocTpaHeHHs BOJH IO |eJMHUL] pasziesia 3 C UCTI0b30BaHUEM PeKOMEeHyeMOi 40
eCTeCTBeHHbIM TpaccaM. |IUTepaTyphbl;
Pazpen 4. N3yyeHue npelyCMOTPEHHBIX MPOrPaMMOM AUAaKTHUe CKUX
4  |PacripocTpaHeHue eIVHULL pa3zesia 4 C UCIOob30BaHUEM PeKOMEeHyeMOit 40
HarpasJisieMbIX PaJWOBOJH. [muTeparypsl; [I0AroToBKa K MpakTU4YeCKUM 3aHATUSIM
Bcero 3a 5 cemectp 136
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1 2 (3] 4 |56 /|7 (8 9|10 11 |12|13 (14| 15 16 17
5 TexkK TekK Ap | JIP | | JIP | P | TexkK JIP TexkK | AP | aud. 3au.

YciioBHbIe 0003HAUCHUS:

TP — nuarHocThyeckasi pabora;
TexK — BOIIPOCHI /1S TEKYI[Er0 KOHTPOJIS;

JIP — maboparopHast pabora;

. 3au. — quddepeHIPOBaHHbIN 3aueT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:

e UArHOCTUYECKas pabora;
e BOIPOCHI /iJIsl TEKYILIEr0 KOHTPOJIS;
e jaboparopHas pabora.
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ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. H. ®népos, C. 1O. Crpaxos, A. A. ®néposa. . D/IeKTpogUHAMUKA U pacipoCcTpaHeHue pajuoBOJIH.
CII6.BI'TY "BOEHMEX" um. [1. ®. YctuHosa, 2020, 21 3K3.

2. B. Y. Bonbman, HO. B. [TumenoB. . Texuuueckas anekrpoguHamuka. M.: Cessb, 1971, 9 3k3.

3. B. I1. Cmonun, B. B. CmupHoB, O. B. CBelLHUKOB. . J/1eKTPOJJMHaMUKa U PaClpOCTpaHeHUe paJyuOBOJIH.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2010, 165 9K3.

4. 1. FO. Mypowmues, O. T. 3bipsHoB, I1. A. ®efoHuH. . DyIeKTPOAMHAMMUKA U PaCIIpOCTPaHeHue
paguoBosH. CaHkT-IletepOypr: Jlans, 2022, 351. pec.

5. E. U. Hedépoa. . Texunueckas 3neKkrpoauHamuka. M.: Akagemus, 2008, 16 3k3.

6. JI. A. [orarog. . DyieKTpoAUHAMUKa U pacripoCTpaHeHue pafiuoBo/iH. Mocksa: FOpatit, 2020, 351. pec.

5.2. JononHuTe/bHAas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.
5.3. Ilepuoguueckue U3gaHust:
1. Paguorexnrka — XXI Bek.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBatenbHas rardopma «FOpaiiT». [[s1 By30B U CCY30B.;
2. http://e.lanbook.com — DBC JlaHb;
3. http://library.voenmeh.ru — ®yHgamenTanbhas 6ubnoreka BI'TY « BOEHMEX» um. [1.®. YcTHHOBA.

CorpeMeHHbIe MpodeccroHabHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcToBas 37ekrpoHHas 6ubamoTeka Poccutickoro doHzaa
(byHIaMeHTalbHBIX HCC/IeJ0BaHHUIA.

VHdbopMalioHHbIe CTIPaBOYHbBIE CUCTEMBI:
1. Texakcriept — ViHbOpPMaLMOHHBIN TIOPTal TEXHUYECKOTO perynupoBanusi: HopMmel, mpaBuia, cCTaHAapTh
PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] I'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTlntoc- nHGOpMaloHHbBIN TTOpTas MpaBoBoi nHGOpMaliu.

5.5. ITporpamMmHOe obecrieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced.
5.6. H(dopmalMoHHbIe TeXHOIOTUU:

B3auMogeicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. Ansys Multiphysics 2017 Teaching Advanced.

6.3. JTaGopaTopHbIe 3aHATHA:

1. Ctenp, fns u3MepeHust Mozysisi KO3 duijieHTa OTpaykeHHsI TVIOCKMX 00pasLioB;
2. CreHp, AJ1s ICCIIe/I0BaHUS Pa/JIOJIMHUN TIepe/iaull CUTHAJIOB;
3. Ansys Multiphysics 2017 Teaching Advanced.

6.4. IIpouee:

1. pabouee MeCTO Mperno/iaBaTe/isi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTEpHeT;
2. pabourie MecTa CTy/IEHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Ii71st pabOTHI B 3/1IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JJIEKTPOJUHAMUKA 1 PACTIPOCTPAHEHHE PAJIIOBOJIH

AnHoTanusa paboueii nporpaMMsl

Jucoumiinia  AJIEKTPOJUHAMMKA M PACIIPOCTPAHEHUE PAJHWOBOJIH sBnsiercs
JUCIIUIIMHOK o00si3aTe/IbHOM uYacTH 0/i0ka 1 mnporpaMMbl TMOATOTOBKM 10 Harpasiaenuto 11.03.01
PaduomexHuka. OucruruiiHa peanusyercs Ha (akynbTere M MH(GOPMAIMOHHBIX M yHPAB/SIONUX CHUCTEM
BI'TY "BOEHMEX" wum. [.®. YcrunoBa &kadegpoit W4 PAIMOSDJIEKTPOHHBIE CHUCTEMBI
YITPABJIEHUS.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTIK-1 crocoGHOCTh MCIO/B30BaTh TOJIOXKEHUS], 3aKOHbI U METOZIbl €CTECTBEHHBIX HayK U MaTeMaTWKU JIIs
pellieHys 3a/jau MH)XeHepHOU JesiTe/IbHOCTH;
OITK-2 crnoco6HOCT CaMOCTOSITE/TBHO TIPOBOAUTHL 3KCIIEPUMEHTA/IbHbIE WCC/IeJOBAaHUS U UCIIO/Ib30BaTh
OCHOBHbIE TIpHEMbI 00pPaOOTKH U MPe/ICTARJIEHNS TTOTYYEHHBIX IaHHbBIX.

Co;[epx(aHHe AWUCHUITIMHBI OXBaTbIBaeT KPYI' BOIIPOCOB, CBA3AHHBIX C TEOpHEﬁ 3J/IEKTPOMAarHMTHBIX BOJIH U
CI)I/IBI/I"IGCKI/IMI/I OCHOBAMU DPACIIPOCTPdAHEHUWE PAaJIMOBOJIH B PA3/IMUYHLIX CpeadX.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
¢ BOMPOCHI /IS TEKYITIETO KOHTPOJIS;
e saboparopHas paboTa.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
e muddepeHIMPOBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI

TpeyCMOTPEHBI JIEKI[UOHHbBIE 3aHATHS (4 U.), IPaKTHUeCKKe 3aHATHSA (2 U.), 1TaO0paTOPHBIM MPakKTUKYM (2 4.),
camocTosiTe/bHast paboTa cTyzeHTa (136 u).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
JJIEKTPOJVNHAMMUKA 1 PACIIPOCTPAHEHUE PAIIOBOJTH

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 8 4. ayAUTOPHBIX 3aHATUH, U 136 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pexkomenjiyemas 1uTeparypa prm:{?éKOCTb’
Pa3pen 1. Beegenue.
B. N. Bonbman, FO. B. ITumeHoB. .
N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOii TexHuueckas snekrpogrHaMuka: M.: CBsi3b,
MUJAKTHUeCKUX eqUHUI] pasjena 1 ¢ 1971 (1,2,3) 16
HCTIOIb30BaHHEM peKOMeHyeMoi E. . Hedénog. . Texanueckast
JINTepaTypkl; nekTposuHamuka: M.: Akagemus, 2008
(1,2,3)
Wrtoro no pasgeny 1 16
Pazgen 2. Teopus 3/1eKTPOMarHUTHBIX BOJIH.
JI. A. IToranos. . D/1eKTpoguHaAMUKa U
pacripocTpaHeHue pasivoBoiH: Mockga:
FOpaiir, 2020 (1,2,3)
o B. I1. Cmonun, B. B. CmupHoB, O. B.
N3yueHue ripelyCMOTPEHHBIX POTrPaMMOi
THAKTHYECKUX eIUHYI] payieNa 2 ¢ CBeIIHUKOB. . DJIEKTPOJUHAMHUKA U
o pacripocTpaHenye paganoBosH: CII6.BI'TY 40
MCTOJIL3OBAHMEM PEKOMEHAYEMOU "BOEHMEX" um. [l. ®. YcruHosa, 2010
suTeparypsl; [1oAroTOBKA K TIPaKTHUe CKUM
3aHSATHAM (1,2,3)
. FO. Mypomues, FO. T. 3vipsHoB, I1. A.
®e/tOHUH. . D/IeKTPOJUHAMUKA U
pacripoctpaHeHue pafroBoyH: CaHKT-
[TetepOypr: Jlanb, 2022 (1,2)

Wtoro mo pa3neny 2 40
Pazgen 3. OcHOBBI pacnpocTpaHeHUs BOJIH 10 eCTeCTBEHHbIM TpaccaM.

V3yuyeHue rpesyCMOTPEHHBIX TIPOrPaMMOM
JUIAKTUYeCKUX eWHUL] pazjesa 3 ¢
WCII0/Tb30BaHUEM PEeKOMEeHAYeMO

JI. A. Tlotanog. . D/ieKTpOAUHAMUKA U
pacrnpocTpaHeHue pafuoBoH: MocCKBa: 40
FOpaiir, 2020 (1,2,3)

JIUTepaTyphbl;
Wrtoro no pa3geny 3 40
Paspen 4. PacnipocTpaHeHye Hanpas/ifieMbIX PajHOBOJIH.
N3yueHue ripelyCMOTPEHHBIX ITPOTrPaMMOii A. H. ®népos, C. FO. Ctpaxos, A. A.
[JUaKTUYeCKUX eJUHUL pasjena 4 ¢ ®néposa. . DNeKTpoAVHaMUKa U
WCII0/Ib30BaHMEM PeKOMeHlyeMOoH pacripoctpaHenue pazuoBosd: CIT6.BTTY 40
sureparypel; [IoAroToBKa K npakTuye CKUM "BOEHMEX" um. [I. ®@. Yctunosa, 2020
3aHATUAM (1,2,3)
Wrtoro no paspeny 4 40
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JJIEKTPOJVNHAMMUKA 1 PACIIPOCTPAHEHUE PAIIOBOJTH

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta

e  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
¢ jylabopaTopHasi paboTa;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! ans TeKyiero KOHTpoJist
IMoce KaXkaoM JIEKLUHM CTYAEeHTbhI JO/DKHBI OTBETUTh Ha 5 BOMPocoB (TecT). [TepeueHb BOIIPOCOB
npuBesieH B YMK auciunivHel

JIaGopaTopHas pabora

Homyck K JIP. [TorycK K BbITIO/THEHHTO JIP MpOMCXOAUT TIPU YC/IOBUY HAIMUHS Y CTYIeHTa TleuaTHOU
BEPCHU MTPOTOKOJIA TI0 labopaTopHOU paboTe. TIPOTOKOM COIEPKUT TUTY/IBHBIN JIUCT, OMTHMCAHKe 1abopaTopHOH
pabOoThI, UEPTEXXU CXEMBI /711 COOPKU U UCC/Ie/[OBAHMSI, TAOJIUILIBLI /1S 3aMIO/THEHUST IAHHBIMU, 3aTOTOBKH JIIsT
MOCTPOeHHsI TPaHKOB.
Ortuer nio JIP. Otuet no 1abopaTopHOii paboTe NpeCTaB/sIeTCs B TleYyaTHOM Buze B opmare,
MpeAyCMOTPEHHOM 11a0/I0HOM OTYeTa 1o JlabopaTtopHoii pabote. OTueT 0QOpMIISETCS Ha OCHOBAaHUM
MPOTOKO/1a O BhINoHeHun JIP, copepkuT (roMumo MHGOPMAIUK U3 POTOKO/Ia) BCe HeOOXOMMbIe pacyeThbl U
MOCTPOEeHHbIe TPa(UKH, OTBETHI HA KOHTPOJIbHBIE BOMPOCHI, BEIBO/ILI TI0 paboTe. 3alUTa 0TueTa MPOXO/UT B
(opMe 10K/Ia/ia CTy/IeHTA TI0 BBITIOIHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCKI MPETO/IaBaTeIsl.
B ciiyuae ecsii oopmieHre oTUeTa U IOBeJieHHe CTy[eHTa BO BpeMsl 3alliUThl COOTBETCTBYIOT YKa3aHHBIM
TpebOoBaHUAM, CTYAEHT Moay4yaeT MakKCHMa/lbHOe KOJMUecTBO 0a/uioB (10 maTHOanIbHOM crcTeMe).
OcHOBaHUSIMY /1S CHVDKEHHST KoJimuecTBa 0asiioB B uara3oHe oT 1 10 2 ABSIOTCS:
* HeOpEXXHOE BBITIO/THEHHE,;
* HU3KOe KaueCTBO rpaduueckoro Marepuana (HeBepHhI BbIOOD MaciTaba uepTeskeid, OTCYTCTBHE yYKa3aHUsI
e/IMHUI] U3MepeHus Ha rpadukax),
OTuer He MOXKeT OBITh TIPUHST U MOAJIEXKUT A0paboTKe B CIydae:
* OTCYTCTBUSI HeOOXOIUMBIX Pa3fiesioB;
* OTCYTCTBUSI HEODXOIUMOr0 rpauueCKoro MaTepuara;
* HEKOPPEKTHOM 00pab0TKH pe3y/IbTaTOB U3MepPeHUH

JAuddepennypoBanHbIii 3aueT

OOyuatoluiics IMeeT TPaBo Ha Mo/yYeHne MUHUMA/IbHOM MOJIOKHTETEHOM OLIEHKH TTPY YCIOBUN
YCIIEITHOT0 MPOXOXK/EeHHsI TEKYILero KOHTPOJIs yCIIeBaeMOCTH B hopMe IMarHOCTHUeCKor paboThl B
COOTBETCTBUM C rpadMKoM paszena 4.
Ha guddepeHippoBaHHOM 3aueTe CTyZIeHTY rnpejaraetcs TecT u3 10 BorpocoB. TecT cunTaeTcs MpoiieHHBIM
YCIIEIHO, eC/ CTYJeHT MPaBUIbHO OTBeTU/I Ha 7 (v 6onee) u3 10 mpeyioxkeHHBIX BOMPOCOB. I1pu
NIpaBU/IbHOM OTBeTe Ha 6 BOIIPOCOB BbICTAB/ISIETCS OLIEHKA « YI0B/IETBOPUTE/ILHO», IIPU NIPAaBUIBHOM OTBeTe Ha
8 BOIIPOCOB BBICTABIIAETCS OL|EHKA «XOPOLLO», [IPY IIPaBUWILHOM 0TBeTe Ha 10 BONPOCOB BBICTAB/ISETCS OLleHKa
«OTIUUHOY.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Bormpocs! as
3 5 |Pa3pgen 1. Beegenue. 17 1 1 0 0 16 25 | 25 TeKyLLero
KOHTPOJISA
Bormpocs! ans

3 | 5 [Pasnen2.Teopus 202110 1 | 40 | 25 | 25 | Ttekymero
1eKTPOMarHUTHBIX BOJIH. KOHTPOTS
Pa3pen 3. OcHoBBI

acIpoCcTpaHeHHUs1 BOJTH Boripocet Az

35 P 41 1] 1] 0 | 0 | 40 | 25| 25 | Tekymero

10 eCTeCTBeHHBIM

KOHTDOJIS
Tpaccam.
Pazpen 4.

3 5 Pacnpocrpanenne 44 4 1 2 1 40 25 | o5 JlabopatopHast
HaIpaB/sieMbIX pabora
Pa{UOBOJTH.

Bcero 3a 5 cemectp 144 | 8 4 2 2 136 | 100 | 100
Bcero no gucuuninHe 144 | 8 4 2 2 136 | 100 | 100
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