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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opMupoBaHue y CTYJIECHTOB HAaBHIKOB MPUMEHEHHUS] UYHMCICHHBIX METOJOB JJIS PELICHHS
pa3Hoo0pa3HbIX 33134 JIEKTPOAUHAMUKY C HCIIOJIb30BAHUEM COBPEMEHHON BBIUYMCIUTEILHOM TEXHUKU U
IPOrpaMMHOI0 obecredeHus. IT0 BKIOYAET B ce0s1 pa3BUTHE CIIOCOOHOCTH 3(PPEKTUBHO UCIIOIB30BATh
KOMIIBIOTEPHBIE MPOTPAMMBI JJIsl MOJCITUPOBAHHS U aHAJIHM3a IEKTPOIUHAMUYECKIX CUCTEM.

1.2. 3agauy AUCHUILIUHBI

1. O3HaKOMJIEHHE CTYJE€HTOB C OCHOBAaMU COBPEMEHHBIX METOJIOB M MpOrpamMM pacyera
3JEKTPOCTATUUECKUX U MAarHUTOCTATUYECKUX CHCTEM. DTO BKJIIOUYAET U3yUEHHUE HOBBIX METOJOB U
MIPOrpaMM JIsi KOMIIBIOTEPHOTO MOJIETUPOBAHUS JIEKTPOIUHAMUYECKUX CUCTEM.

2. [IpuobpeTeHue NpakTUUYECKUX HABBIKOB pacueTa 3JIEKTPOJAMHAMHUYECKHX CHUCTEM C
HCTOJB30BaHUEM KOMMbIOTEpOB. CTyAEHTHl AOJKHBI HAYYUTHCS MPOBOJUTH YUCICHHBIA pacuer
BbICOKOUYacTOTHBIX (BY) crucreM, paccuuThIBaTh TPACKTOPUU 3aPSHKEHHBIX YaCTHUIl B 3JIEKTPOMArHUTHBIX
TOJISAX, a TAKXKE MOJIEIUPOBATh CTAlMOHAPHBIE MHTEHCUBHBIEC MOTOKU 3aPSKEHHBIX YACTHII.

3. Pa3Butue yMeHHU caMOCTOSTEIHHO CTABUTh 3a/1a4d B 00JIACTH 3JIEKTPOAUHAMUKU U BBIOUPATh
MOAXOIAUINE IPOTPAMMBI JJIsl pacyeTa KOHKPETHBIX 3JIEKTPOIUHAMUYECKIX CUCTEM.

4. OcBoeHUE METOJOB OTJAJKH U KPUTHUYECKOTO aHAIU3a COBPEMEHHBIX MPOrpamMMm s
YUCIIEHHOTO pElleHUs ypaBHEHUUM MakcBensa, a Takke HaBBIKOB rpaUuecKoro MpeicTaBICHUS
PE3yNbTaTOB PacyYETOB.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayn).

Yacts 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monynb quctumiinH: Moays crienuanu3anuy (major).

HNunexce nuctumaunel: b1.B.02./1B.01.02.01.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

YHuBepcaibHble KOMIIETEHIINH
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH
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[1K-3. Cnocoben I1K-3.1. 3HaeT npuHLIUIIBI 3HaeT NPUHLIMIIBI IPOEKTUPOBAHUS

OCYILIECTBIIATD MPOEKTUPOBAHUS KOHCTPYKUHH PaANO3JIEKTPOHHBIX CPENICTB,
IIPOEKTHUPOBAHUE KOHCTPYKUHUI BKJItOYast TPEOOBAHUS K DJICKTPOMArHUTHON
KOHCTPYKIII/II‘/JI PAANOI3JICKTPOHHBIX CPCIACTB COBMCCTHUMOCTH, TCIIJIOBBIM PCKUMaM U
PaarO3JICKTPOHHBIX MEXaHU4YeCKOHU IMPOYHOCTHU
YCTPOHCTB € I1K-3.2. YMeer ucnonap30Bath | YMeEET NIPUMEHATh HOPMATUBHBIE U
npumerenneM CAIIP 1 |gopmaTuBHBIE 1 cHIpaBOUHBIE |CHPaBOYHBIE MATEPHAII HPHU BHITIONTHEHAN
IIaKETOB IPUKIaIHBIX JIAaHHBIE TIPU pa3paboTKe pacueToB U pa3paboTKe 3JIEMEHTOB
HporpaMm IIPOEKTHO-KOHCTPYKTOPCKOM | KOHCTPYKIIMH PAJUO3JIEKTPOHHBIX YCTPOHCTB
JIOKyMEHTaluN
[1K-3.3. Bnaneer HaBbikamu | Brnazneer HaBbIKaMu IOATOTOBKHU
o opMIICHHS TPOCKTHO- rpadUYecKuX U TEKCTOBBIX TOKYMEHTOB,
KOHCTPYKTOPCKOM OTPAKAIOIINX TEXHUUYECKUE PEIICHHS], CXEMBbI
JOKYMEHTAallUU B U pacu€THbIE JaHHbBIE 10 pe3yJibTaTaM
COOTBETCTBUU CO MIPOEKTUPOBAHUS
CTaHJapTaMHu

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO padoTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akageMHUeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Beero  |CemecTpsl
4acoB | 6 cemecTp

Bunbl yueOHOI esTenbHOCTH

KonTakTHas aynuropHasi padoTa o0y4aroumuxcs ¢ npenojaaBarejieM, BCero 58 58
JIeKk1IMOHHBIE 3aHATUSA 28 28
IIpakTHueckue 3aHATHSA 14 14
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOMIUXCsH, B T.4. KOHTAKTHasI 50 50
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka K TECTUPOBAHUIO 10 10
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 24 24
[ToaroroBka k 1abopaTopHOi paboTe, HaNMCaHUE OTYETA 16 16
ITonroToBKa U cAava YK3aMeHA 36 36
Oo0mast Tpyn0oeMKoOCTh (B 4acax) 144 144
O0mas TpyaoemMKocTh (B 3.e.) 4 4

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI IO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOM NesSTeNIbHOCTH IMPUBEICHA B
tabmuie 5.1.
Ta6ymma 5.1 — Paszyennl (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIHPHOCTH

Ha3zBanus pa3znenos (Tem) Jlek. | Ilpak. | JIa6. | Cam. Bcer(é Hacos dopmupyemble
TUCIIAILINHEI 3aH., 4| 3aH., 4 | pabd. |pad.,d (6es KOMIIETEHIIN U
JK3aMEHa)
6 cemecTp
1 OcHOBHBIE YpaBHEHUS TEOPUHU 4 2 - 6 12 I1K-3
AIIEKTPOMArHUTHOTO TOJIS
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2 MeTojbl pelieHus: CUCTEMBbI 6 4 4 12 26 IIK-3
JUHEHHBIX anreOpandecKux
ypasHenuii (CJIAY)
3 MeToa KOHEYHBIX pa3HOCTEN 6 2 4 12 24 T1IK-3
4 MeTom MOMEHTOB 6 4 4 10 24 T1K-3
5 MeToa KOHEYHBIX 3JIEMEHTOB 6 2 4 10 22 IIK-3

Uroro 3a cemectp| 28 14 16 50 108

Hroro| 28 14 16 50 108

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepskanue pa3ienoB (TeM) TUCIHUILIMHEI (B T.4. TI0 JICKIUSIM)

HasBanwus paznenos (Tem) Coneprxanue pas3zienoB (Tem) Tpynoemxocts dopmMmupyemsbie
JTUCIUTLTAHBI JTUCITUIUIAHEI (B T.4. TIO JIEKIUSIM) (7eKIMOHHEIE KOMIIETEHIIUH
3aHATHUSA), U
6 cemecTp
1 OcHoBHbBIE ypaBHEHUs | YpaBHeHUs MakcBesia. 4 I1K-3
TEOPUH Judbdepennmanbapie ypaBHEHUS B
AIIEKTPOMArHUTHOTO TOJIS |4aCTHBIX MPOU3BOJHBIX. MIHTErpanbHbIe
ypaBHEHHUA. Y PaBHEHHUS JIEKTPOCTATUKH.
Hrtoro 4
2 Mertopbl penieHus OO0mme cBeneHus. MeToabl penieHus 6 [IK-3
CUCTEMBI JIMHEVHBIX CJIAY. IIpsiMble METO/bI pELICHUS
anredpandyecKkux CJIAY. UrepalluOHHBIE METOIbI
ypaBuenuii (CJIAY) peumenust CJIAY
Hroro 6
3 MeTtoa KOHEUHBIX KoneuHo-pa3HOCTHAs anmpoKcUMaIusl. 6 T1K-3
pasHocTen CrocoObI MOBBIIIEHUS] TOYHOCTH
BBIYMCIICHU. MaTtemaTnueckas MOJIeIb
BBIYHCIICHHUS] EMKOCTHOM MaTpHUIIbI
MHOT'OIIPOBOAHOW JIMHUY TIEPEIAUN.
Htoro 6
4 Metox MOMEHTOB OO0mmue cBenenud. basucHbIe U TECTOBBIE 6 [1K-3
¢bynkuuu. MaremaTuueckasi MOJIEIb
BBIYHCIICHUS] EMKOCTHON MaTpHUIbI
MHOTOIPOBO/IHOM JIMHUU Tepeayu.
AnlanTuBHAs NEpEKpecTHAS
anmnpoKCUMalusl.
Hrtoro 6
5 MeToa KOHEYHBIX Koneunrie snementsl. Pemenne 6 TIK-3
AJIEMEHTOB JIByXMepHoro ypaBHeHus Jlamaca.
Pewenne ypasuenus Ilyaccona.
Pewmenne ypaBuenus I ensmromnsia.
Maremaruueckasi MOJI€Nb BHIYUCIICHUS
€MKOCTHOM MaTpHIbl MHOI'OIIPOBOAHOU
JUHUY TIEpeIauu.
Hroro 6
Hroro 3a cemectp 28
Uroro 28
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5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HaunMmeHnoBaHue npakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.

Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus pasznenos (tem) Hanverosanne . dopMupyemsbie
J— npakTHUeckux 3ausatuil | TpynoemkocTs, 4 KOMITCTCHIIHH
(cemuHapoB)
6 cemecTp
1 OcHoBHbIE ypaBHeHus Teopun  |[Iporpammusie cpeast GNU 2 I1K-3
AJIEKTPOMATHUTHOTO TTOJISI Octave u Scilab
Hroro 2
2 MeTobl penieHus: CUCTEMBbI Mertoas! pemienust CJIAY. 4 [1K-3
JTUHEHHBIX anre0pandecKux
ypaBHenuii (CJIAY) Hroro 4
3 MeToJ KOHEUHBIX pa3HOCTEN Meron KOHEUHBIX pa3HOCTEN 2 I1K-3
Hroro 2
4 MeTtoa MOMEHTOB MeToa MOMEHTOB 4 I1K-3
Htoro 4
5 MeToa KOHEYHBIX 3JIEMEHTOB MeTto 1 KOHEUHBIX 2 [1K-3
AJIEMEHTOB
Htoro 2
Hroro 3a cemectp 14
Hroro 14
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeseHo B Tadbnuie 5.4.
Ta6mmma 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HasBanus paznenos (Tem) HaumenoBanue 1abopaTopHbIX T dopmupyemble
JTUCITUTUTIHBI pabot PYAOCMEKOCTD, | KOMITETCHITH
6 cemecTp
2 Metoasl petienusi cucteMbl | brounoe LU-pa3znoxenue 4 I1K-3
JMHEHHBIX ajdredpandecKux
ypaBHenuii (CJIAY) Hroro 4
3 Merton KOHE4HBIX pa3HOCTeW |MeTox KOHEUHBIX pa3HOCTEN 4 I1K-3
Hroro 4
4 MeTtoj MOMEHTOB MeTo MOMEHTOB: 4 I1K-3
UTEPAMOHHBIN BHIOOD
CerMeHTaluu
Hroro 4
5 Metoa KOHEUHBIX 2JIEMEHTOB | MeTo1 KOHEYHBIX DJIEMEHTOB 4 [1K-3
Hroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / KypcoBasi paéora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTesqIbHas1 paboTa

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEMble KOMIIETEHIIMH MPECTaBICHBI B
Tadsmie 5.6.
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Tabmumma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN

HasBannus paznenos | Bunel camocrosrensHolt | Tpynoemkocts, | @opmupyemMbie DOpMbI KOHTPOIS
(Tem) TUCUUTLTAHBI paboThI q KOMIIETEHLINU
6 cemecTp
1 OcHoBHBIE IToaroroBka k 2 [1IK-3 TectupoBanue
ypaBHEHHUS TEOPUHU TECTUPOBAHUIO
OJICKTPOMAarHMTHOI'0 | ByinoigHeHUE 4 IIK-3 [IpakTrueckoe
HOJIA MPaKTUIECKOIO 3a0aHus 3aJaHue
Hroro 6
2 MeTtobl pelieHus IToaroTroBka k 2 T1IK-3 TectupoBanue
CHUCTEMBI JINTHEUHBIX | TECTUPOBAHUIO
anrebpanyeckux Brimonraenue 6 IIK-3 [IpakTrueckoe
ypasuennit (CJIAY)  |npakruueckoro 3anaHus 3a1aHKE
[ToaroToBka k 4 I1K-3 JlaGopaTopHas
nabopaTopHO# paboTe, pabora
HalMcaHue OTYeTa
Hroro 12
3 MeToJ1 KOHEUHBIX IToaroroBka k 2 [1K-3 TectupoBanue
pazHocTen TECTUPOBAHUIO
Brinonnenue 6 I1K-3 [IpakTrueckoe
MPAKTHUYECKOTO 3aJaHuUs 3aJlaHue
[ToaroroBka k 4 I1K-3 Jlaboparopnas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYETa
Uroro 12
4 Metox MOMEHTOB IToaroroBka k 2 I1K-3 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 4 I1IK-3 Jlaboparopnas
nabopaTopHoii paboTe, pabota
HaIlMCaHUE OTYETa
Brinonnenue 4 I1IK-3 [IpakTrueckoe
MPaKTUYECKOTO 3aTaHUS 3a/1aHne
Hroro 10
5 MeToa KOHEYHBIX IToaroTroBka k 2 T1IK-3 TectupoBanue
3JIEMEHTOB TECTUPOBAHUIO
Beinonnenue 4 I1IK-3 [IpakTrueckoe
MPaKTUYECKOTO 3aIaHUS 3a/1aHne
[ToaroToBka k 4 I1K-3 JlaGopaTtopHas
nabopaTopHO# paboTe, pabora
HalMcaHue OTYeTa
Hroro 10
Hroro 3a cemectp 50
IToaroroBka u caaua 36 DK3aMeH
HK3aMeHa
Hroro 86

5.7. CooTBeTcTBHE KOMIIEeTEeHINH, )OPMUPYEMBbIX IPH U3yYeHUHU JUCHUIINHBI,
M BHJIOB 3aHATHH

CooTBeTcTBHME KOMIETEHUIHH, (OPMUPYEMBIX MPU U3yUYCHUH JUCLUILIAHBI, U BUJOB 3aHATHH
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MpeACTaBICHO B TabuIe S5.7.
Ta6muma 5.7 — CooTBETCTBUE KOMIETEHIIUN, (DOPMUPYEMBIX TIPH U3YUECHUN TUCIUTIINHBI, U BUIOB

3aHATHN
Bunpl yueOHOI 1esTenbHOCTH
dopmMmupyemebie
Jlab. Cam. ®opMbI KOHTPOJIA
KOMIICTCHIIMH Jlek. 3aH. [Ipak. 3aH.
pao. pao.
I1K-3 + + + + JlaGopaTopnas pabora,
IIpakTnueckoe 3aganue,
TectupoBanue, Jx3aMeH

6. PeliTuHroBasi cucreMa /Uil OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OLeHKH /151 POpPM KOHTPOJIA

bannbHble oLieHKH U1t POpPM KOHTPOJIS IPECTaBlIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

. . | MaxkcumanbHbIH Oamt
MaxkcumanbHbII MaxkcumanbHbIA
3a IEPUOJ MEXKIY Bcero 3a
@OpMBI KOHTPOJIS 6amn Ha 1-y10 KT ¢ 6asut 3a mepuoz
2KT u Ha KoHel CEMECTP
Hayana cemectpa | mMexay 1KT u 2KT
ceMecTpa
6 cemecTp
JlaGopaTtopHnas pabota 10 10 10 30
[TpakTrueckoe 3aaHue 5 5 10 20
TectupoBanue 5 5 10 20
DK3aMeH 30
HToro MakcumyM 3a 20 20 30 100
epUoL
Hapacraromum nrorom 20 40 70 100

6.2. IlepecueTt 0a/1710B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6annoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Tab6mmma 6.2 — Ilepecder 6aIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha aTy TEKyIIero KOHTpOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymmbl OamioB Ha naty TK

Ot 60% 10 69% OT MakcUMaNbHOI cyMMBI OaiioB Ha naty TK

[\S 2 VS BN SN

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[TepecyeT cymMMBbl 0anioB B TPAJUIIMOHHYIO U MEXIYHAPOJHYIO OIIEHKY MPEJCTABICH B TaOIHUIe
6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAAUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY

Hrorosas cymma 6asios,
Ornenka YYUTBIBACT YCIICITHO CTAaHHBIN Onenka (ECTS)

IK3aMeH

5 (oTnU4HO) (3aYTEHO) 90—-100 A (0oTAM4HO)

4 (xopot110) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBopuTesbHO)

3 (yAOBIETBOPUTENIHHO) (3aYTEHO) 65— 69

60 — 64 E (mocpencTBenHo)
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| 2 (Hey1OBJIIETBOPUTEILHO) (HE 3aUTEHO) | Hwxe 60 6amos |F (HGYILOBJIGTBOpI/ITeJIBHO)|

7. Y4yeOHO-MeTOAMYeCKOEe U HH(POPMALMOHHOE 00eceuyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. DaekTpoMarHuTHass COBMECTUMOCTb: YHCICHHBIE METOABI PEIIECHUS 3a7au JICKTPOCTATUKH:
YuebHoe mocobue Il CTYIeHTOB TeXHu4Yecknx Hamnpasienuit moarotosku / C. I1. Kykcenko - 2020. 268
c. [DnexTponnsiii pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/9408.

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. I'puropees, A. JI. Dnekrponunamuka / A. JI. 'puropseB. — Cankrt-IlerepOypr : Jlanb, 2024, —
240 c. [DnexTpoHHbINA pecypc]: — Pexum moctyna: https://e.lanbook.com/book/362747.

2. ®unumonoBa, 0. O. TexHudeckas 3JIeKTpoaWHaMuKa : yueOHoe mocobue / 0. O.
dunumonosa, K. A. Jlaiiko, A. C. Pazyxumun. — HoBocubupck : HI'TY, 2023. — 124 c. [DnexTpoHHbII
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/404384.

7.3. Y4eOHO-MeTOAMYeCKHEe TOCO0OHS
7.3.1. O6s13aTe/IbHbIE YUeOHO-METOAUYECKHE MTOCOOMSI

1. DnekTpoMarHuTHasE COBMECTUMOCTH: BBIYHCIUTEIbHBIE METOJIBI: Y4eOHO-METOIUYECKOe
nocobue / C. II. Kykcenko - 2017. 163 c. [DnexkTpoHHBH pecypc]: — Pexum poctyna:
https://edu.tusur.ru/publications/7887.

7.3.2. YueOHO-MeTOAUYEeCKUE MOCOOUS A JUII
€ OTPAaHUYE€HHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeToAMUeCKEe MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUaIOLIIUXCs
W3 YHCIIa JUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI 1 HHBAJIUAOB MPEIOCTABISIIOTCS B opMax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHUSIM WX 3I0POBBS U BOCTIPHSITHS HHPOPMAIINH.

Jst M1 ¢ HApYIIeHUsIMU 3PeHuUs:

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

Jist M1 ¢ HApYIIEeHUsIMU cJiyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIe4aTHOU opme.

Jist M1 ¢ HApyIIeHUsIMU ONOPHO-ABUIATEJILHOIO annapara:

— B (hopMe DIIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU opme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3ydeHWU AMCIUIUIMHBI PEKOMEHAYETCS 00pamiathbCs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHCTeMaM, K KoTopbiM Yy TYCVYPa oTKpBIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE U MPOrPaMMHOe o0ecrneyeHue JUCIUNINHBI
8.1. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecreueHue JJIsl JIEKIIMOHHBIX 3aHATHH

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIMA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHash ayAUTOPHUS C TOCTATOYHBIM
KOJIMYECTBOM MOCAI0OUHBIX MECT I y4eOHOI rpymiibl, 000py10BaHHAs JOCKOW M CTaHAApTHON y4eOHOM
Mebenbto. MiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HarIsAHbIE TOCOOMS, 00eCIeunBatOIINe
TEMaTUYECKHE WILTIOCTPAIUH 110 JICKIIMOHHBIM pa3ziesiaM AUCIUILTHHBL.

8.2. MartepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe o0ecredeHue Al NPAKTHYEeCKUX 3aHATHI

YyeOHo-nccaenoBaTenbekas sadoparopust "MHUKPOBOIHOBasI TEXHUKA': ydeOHast ayIUTOPUS IS
IMPOBCACHUA 3aHATHH JICKIIMOHHOT'O THUIIA, y‘-I€6Ha$I ayauTopus 4Jisd NPpOBCACHUA 3aHATHH MMPaKTUICCKOIO
TUIA, YudeOHasl ayIUTOPHUS IS MPOBEJACHUS 3aHATHI JIaOOPATOPHOTO THIA, YUdeOHAsl ayAUTOPHUSI JIIIS
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MIPOBEACHUS 3aHATUN CEMHUHAPCKOTO TUIIA, TOMEIIEHUE AJI1 KypCOBOI'O MPOEKTHUPOBAHUS (BBIIOJHEHUS
KYpCOBBIX paboT), MOMEIIEHHUE AJIsi TPOBEACHUS TPYNIOBBIX U WHAMBUAYATbHBIX KOHCYJIbTAIUMH,
MOMEIIECHUE ISl TPOBEJACHUS TEKYIIEro KOHTPOJIS U MpoMexXyTouHou atrectanuu; 634034, Tomckas
obmnacts, T. Tomck, Bepmununa ynuna, 1. 47, 328 ayg.

Onucanue uMeroerocs 000pya0BaHuUs:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- Ocmmmtorpad GDS-71022;

- U3meputens P2M-18;

- 'eneparop curnana 33522A;

- Bomer™meTp nud. GDM 8145;

- U3meputens P2M-04;

- Ananuzatop cnekrpa CK4M-04;

- Ocmmmtorpad nudposoit MS07104;

- MynsTumetp nudponoii 34405A;

- Ucrounuk nuranusg GPD-73303S;

- 'eneparop ['4-126;

- Usmeputens P2-60 - 2 6moka;

- U3mepurens P5-12;

- U3mepurensHas muaus P1-27;

- BekTopHslil aHanuzatop curiainoB P4AM-18;

- OnopHO-NMOBOPOTHOE YCTPOMCTBO;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- AWR Design Environment;

- Keysight Advanced Design System (ADS);

- Keysight Electromagnetic Professional (EMPro);

- LibreOffice;

- Micran Graphit;

- Microsoft Office 2010;

- Qucs;

- Scilab;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

YueOHo-uccaenoBaTenbekas sadoparopus "MHUKPOBOJIHOBAasI TEXHUKA': ydeOHas ayIUTOpUS IS
MPOBECHUS 3aHATUN JEKIIMOHHOTO TUMA, Y4eOHas ay JUTOPHS JUISl IPOBEICHUS 3aHATHH MPaKTHIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN JaOOpAaTOPHOrO THUIA, yueOHas ayJuTopus s
MPOBEJCHUS 3aHATUIH CEMMHAPCKOTO TUIA, TOMEIIEHHE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIUH,
IIOMEIIEHNE ISl IPOBEACHUS TEKYILEr0 KOHTPOJ U MpOoMeXyTouHol attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepmmanna ynuna, a. 47, 328 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocminorpag GDS-71022;

- N3mepurens P2M-18;

- I'enepartop curnana 33522A;

- Bonst™metp . GDM 8145;

- N3mepurens P2M-04;

- Anammzatop cnektpa CK4M-04;

- Ocmunorpad uugposoit MS07104;

- MynbsTumMetp uudposoii 34405A;

- Uctounuk muranus GPD-73303S;

- I'eneparop 1'4-126;

- Usmepurens P2-60 - 2 610ka;
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- U3mepurens P5-12;

- U3mepurenvHas muaus P1-27;

- BekTopHsliil ananuzatop curaainoB P4AM-18;

- OnopHO-NOBOPOTHOE YCTPOMCTBO;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- AWR Design Environment;

- Google Chrome;

- Keysight Advanced Design System (ADS);

- Keysight Electromagnetic Professional (EMPro);
- Keysight SystemVue;

- Qt Framework (Open Source);

- Qucs;

- Scilab;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisi CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6mactb, T. Tomck, Jleanna npocnekr, a. 40, 101 ayn.;

- 634045, Tomckas ob6nacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 107 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnwucanue UMeEIONIEerocss 000pPy0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIMHBI 1JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMalmy B JOCTYIHBIX (opMax, MOOMIIBHON CHUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIIOIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aALMH U3YUeHUs!
JTUCIUTINHBI
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9.1. Conep:xaHue OLIEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

[[J'IH OLOCHKHU CTCIICHHU C(bOpMHpOBaHHOCTH " YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a ﬂHCHHHHHHOﬁ

KOMITETEHITNH UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

HaSBaI;iilfﬁii;ii? (rem) q;gﬁﬁgfggr;;e ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 OcHoBHbIe ypaBHeHus teopun |11K-3 [TpakTueckoe Tembl IpakTUUECKUX 3aJaHUN
AJIEKTPOMAarHUTHOTO IOJISI 3a/1aHue
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
2 Meronp! pemienus cuctemsl  [11K-3 JlaGopaTopHas Tembl m1abopaToOpHBIX paboT
JMHENHHBIX aJdredpandecKux pabota
ypasuenuii (CJIAY) [IpakTHyeckoe TeMbI NpaKTUYECKKX 3aIaHuH
3a/laHue
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3aJlaHNN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
3 Meton koHeuHbIx pasHocTedt |I1K-3 Jlaboparopnas Tembl 1a00opaTopHBIX pabOT
pabota
[TpakTueckoe Tembl IpaKTUUECKUX 3a0aHUN
3aJjaHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
4 Merox MOMEHTOB [1K-3 JlaGopaTopHas Temsbl n1abopaTopHbIX padoT
pabota
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBBIX 3aJlaHNUN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
5 Meton koHeuHbIX asieMenToB |I1K-3 Jlaboparopnas Temb! mabopaTopHBIX padoT
pabota
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB

[xana oneHku cHOPMUPOBAHHOCTHU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU TUIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS TIO
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JUCHUIIIIMHEC

dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UTTU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBbI 0aJIOB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHLHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEeMATHYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIOB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO yCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
IpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixana KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkajia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUHA

OreHka

dopMynrpoBKa TPeOOBAHUM K CTETICHN KOMIIETEHIIUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBleHnd. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HaeT, K KaKUM HCTOYHUKAM HYKHO
oOpaiartbcs A 6ojee 1eTalbHOTO €ro YCBOSHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBUSAX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJI/IETh HA CHCTEMHOM ypoBHE. OOy4Jaromuics 3HaeT
M3YYEHHBIH 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTaMU COJEP>KaHUs JUCLIUILIINHBI, €T0
3HaYUMOCTb B COJIEP)KAHUU JUCIUILTUHBIL.
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9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

1. Kakoit u3 nepeuncnennbix MmetoaoB HE ucnone3yercs 1yisi YuCIEHHOTO pelieHus ypaBHEHUN
Makcsenna?
a) MeTo 1 KOHEUHBIX pa3HOCTel BO BpeMeHHoM obnactu (FDTD)
b) Meron koHeuHBIX d51eMeHTOB (FEM)
¢) Meron Pynre-Kyrra (RK4)
d) 'pannunbie unTerpanbubie ypaBHeHus (BIE)
2. B yeM 3aknro4aeTcsi OCHOBHOE IpeumyiecTBo Mmeroga FDTD?
a) Bricokast TOUHOCTH pacueToB IS 33124 CO CIOXKHOU TeOMETPUEH.
b) [IpocroTa peanuzanuu 1 BO3MOKHOCTh pacnapauieTuBaHusI.
¢) Huzkue BeuncnuTenbHbIC 3aTpaThl AJs 337249 ¢ OONBIIUM KOJTHMYECTBOM HEU3BECTHBIX.
d) Bo3M0XHOCTh aHaIM3a HETMHEHHBIX 3P HEKTOB.
3. Kakue TuIbI NOTIOMIAIONINX TPAHUYHBIX yciaoBui npuMenstorces B FDTD nns MmoaenupoBaHus
OTKPBITOTO MPOCTPaHCTBA?
a) PML (Perfectly Matched Layer)
b) ABC (Absorbing Boundary Condition)
¢) UPML (Uniaxial Perfectly Matched Layer)
d) Bce nepeunciaeHHbic BApHAHTHI.
4. Kakoe ycia0BH€e JOMKHO BBHIMOTHIATHCS s oOecnieueHus ycroitunBoctd FDTD-cxembi?
a) Ycnosue Kypanra-Opunpuxca-Jlesu (CFL)
b) Ycnosue Heiimana
¢) Ycnosue dupuxie
d) Ycnosue Komu
5. Kakoii u3 nepeunciaeHHbix MeTo0B HE moaxoaut nist perenus 31eKTpOCTaTHUeCKOM 3a7auu ¢
TPaHUYHBIMU YCIOBHUSIMH CMEUIAHHOTO THUMHA?
a) MeTo 1 KOHEYHBIX Pa3HOCTEH
b) MeToa KOHEUHBIX JIEMEHTOB
¢) MeTon rpaHUYHBIX YIEMEHTOB
d) Metox cTpenbObl
6. Kak BnusieT pasmep CETKHM Ha TOYHOCTh PAcu€TOB ANEKTPOCTATUYECKOTO MOTEHI[MATa METOIOM
KOHEYHBIX pa3HOCTEeH?
a) Uem Memnbpue ceTKa, TEM BBIIIE TOYHOCTb.
b) Uem kpymHee ceTKa, TeM BBIIIE TOYHOCTb.
c¢) Pa3zmep ceTku He BIMsIET HA TOYHOCTb.
d) 3aBUCHT OT TUIIAa TPAHUYHBIX YCIOBUH.
7. Uro Takoe AUCTIEPCUOHHAS XapaKTEPUCTHKA BOTHOBOA?
a) 3aBUCUMOCTD (ha30BOM CKOPOCTH BOJHBI OT YaCTOTHI.
b) 3aBUCUMOCTH aMIUTUTYABI BOJIHBI OT PACCTOSHUA.
¢) 3aBUCUMOCTb IPYNIOBON CKOPOCTH BOJHBI OT YaCTOTHI.
d) 3aBHUCHUMOCTb MOJSPU3ALIH BOJTHBI OT YaCTOTHI.
8. Kakum MeTooM MOKHO paccuuTaTh JOOPOTHOCTH pe3oHaTopa’?
a) FDTD
b) FEM
¢) Meto coOCTBEeHHBIX 3HaUEHUI
d) Bce nepeunciaeHHbie BApHAHTHI.
9. Kakas mozenb UCTIONb3yeTCs AJi OMUCAHUS JUCTIEPCUOHHBIX CBOMCTB METaMaTepHasioB?
a) Monens [pyne
b) Monens Jlopenma
¢) OGe MoJen MOTYT HCTIOIb30BAThCS
d) Hu ogHa U3 mepedrcieHHbIX MOJIENEH.
10. Kakoii MeTo 4acTo MpUMEHSIETCS ISl paciyeTa paccessHUs CBEeTa Ha YacTHUIlaX Majoro pasmepa?
a) Meton auckpeTHbix aunoiei (DDA)
b) Metoa MOMEHTOB
¢) MeTo reoMeTpuYeCKOi ONTHKH
d) Meroxa ¢puznuecKkoi ONTUKH

9.1.2. IlepeyeHb 3K3aMeHALIMOHHBIX BOIIPOCOB
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1. CpaBHUTE METOJ KOHEUHBIX pa3zHOCTel BO BpemMeHHoU obnactu (FDTD) u meTon KoHEUHBIX
sanemeHTOB (FEM) nmns pemenus 3amad 3JIeKTPOAUHAMUKH. YKAXKHTE MPEUMYIIECTBA U
HEJOCTaTKU Ka)0ro METO/Ia, a Tak)Ke 00J1acTH UX MPUMEHEHUS.

2. OnumuTe MOCTAaHOBKY 3ajaud AUQPPAKIUH SJICKTPOMATHUTHON BOJHBI Ha OECKOHEUHOU
MEepUOUYECKON penIeTKe U3 MPOBOASIINX 3JIeMeHTOB. Kakue uncieHHble METObl MOXKHO
WCIIOJIb30BaTh IS penieHus 3Toi 3agaun? Kakue ocoOEHHOCTH BO3HUKAIOT MPHU YUCICHHOM
peteHun?

3. OOBsiCHUTE IPUHILIMIN JAEHCTBUS MOTJIOMIAIOMUX rpaHuyHbIX ycinoBuit (PML) B merone FDTD.
Kak PML 1o3BOJSIIOT MOJEIMPOBATH OTKPHITOE MPOCTPAHCTBO M M30€TaTh OTPAKCHHH BOJH
OT TpaHWI] pacdyeTHoW obmactu?

4. OnuiuTe MPOIECC YUCIEHHOTO MOACIUPOBAHUS IJIAHAPHOTO JUAJIEKTPUUECKOT0 BOJHOBOA.
Kak ompenenuts Moabl OHCKpeTHOro crnekrpa? Kakue MoOabl HENPEpPBIBHOTO CIEKTpa
CYLIECTBYIOT B TaKOM BOJHOBOjE?

5. Kak BbIYMCIHTH JIHAarpaMMy HampaBIC€HHOCTH U KOA()PUIMEHT YCUJIEHHUS aHTEHHBI C
MOMOIIIbIO0 YHMCIICHHBIX MeTonoB? Kakwe (akToppl BIMSIOT HA TOYHOCTH PacyeToOB?

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

1. Amnanu3 pacnpocTpaHeHUs 3JEKTPOMATHUTHOM BOJIHBI B IPSIMOYTOJIBHOM BOJHOBOJE METOI0M
KOHEUYHBIX pa3HocTel Bo BpeMeHHOi obnactu (FDTD).

2. Pacuer 3JIeKTpOCTaTUYECKOI0 IOJISI CUCTEMBI JIEKTPOJOB METOJAOM KOHEUHBIX 3JIEMEHTOB
(FEM).

3. MogenupoBanue aAudpakiuy 3IEKTPOMArHUTHON BOJIHBI HA OECKOHEYHOM IWJIMHAPE METOJ0OM
MoMeHTOB (MoM).

4. HccnenoBaHue XapaKTEpUCTUK MUKPOIIOJOCKOBOM aHTeHHBI MeTofoM FDTD.

Ontumu3zaius GopMbl AHTEHHBI C TOMOIIBIO TEHETHYECKOTO aIrOpUTMA.

e

9.1.4. Tembl J1a00paTOPHBIX PadoT

biounoe LU-pa3noxenue

MeTto1 KOHEUHBIX Pa3HOCTEMN

MeToa MOMEHTOB: UTEPAITMOHHBIN BRIOOP CETMEHTAIIUH
MeTo1 KOHEYHBIX JIEMEHTOB

Ealb ol e

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPeTyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
HAy4YHO-IONYJAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHaibl, IOCBSLICHHBIE Pa3JIMYHBIM acCIEKTaM
y4eOHOM JTUCUUIUINHBL.

IIpu caMOCTOATEIEHOM U3YUYEHUU TEM CIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP MarTepuana OCYLIECTBISUTE CO CKOPOCTBIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIIECISAs OCHOBHBIEC UJEU; HA OCHOBAaHUHU
N3YUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MAJIO03HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HAYCHME JUUI IOHMMAaHUs JAJIBHEHILEro MaTepraa;

— OCMBICIIMBAUTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALlMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEJICKOMMYHUKALUH.
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[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3A0POBbS U HHBAJIHU/10B

Jiis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIEHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUIl C OTPAaHHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusiMH ciyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM 1Jd JUI[ ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHasi popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 3aJaHHUS C UCTIOJIb30BAHUEM CYPIOTIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMHU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. sl Takux OOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJoCTaBICHUS OTBETOB HA 33aJJaHMUs, & IMECHHO:

— MUCBMEHHO Ha OyMmare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTATOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBieHue nHdpopmanuu B Gopmax,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM HX 30POBbS H BOCHIPUATHS HH(DOpMALINH:

JL1st SN ¢ HAPYIIeHUsIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMU ONOPHO-IBUTaTEIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,
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— B IIeYaTHOU (opme.
[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIIOB.
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