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Bunbl yueOHOM nesTeNbHOCTH 6 cemecTp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTryeckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATUS 24 24 4acoB
CamocrositenpHas padbora 48 48 4acoB
ITonroroBka u caaya dK3aMeHa 36 36 qacoB
OO01mas Tpya0eMKOCTh 144 144 4acoB
(BKJIOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 4 3.€.

®opMbI IPOMEXKYTOUYHOM aTTeCTAIlUU Cemectp
DK3aMeH 6

Tomck
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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).

Nunexc quctumiunsl: 51.B.02.18.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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-6. Cnocoben I1K-6.1. 3naeT metoabl U 3HaTh COBPEMEHHBIE METO/bI U IPOTrPaMMBbl

BBITIOJIHATH AJITOPUTMBI MOACTITUPOBAHUA pacucTa 3JICKTPOCTATHYCCKUX 1
MaTeMaTHYeCKoe MPOIIECCOB B MarHUTOCTAaTHUYECKUX CUCTEM, BKIIIOYAs
MOJIETTUPOBAaHUE PaauodIEKTPOHUKE, HOBBIE METOJIbI ¥ POTPAMMBbI

00BEKTOB U MPOIECCOB | PAAUOTEXHUYECKUX CUCTEMAX |KOMIBIOTEPHOTO MOACIUPOBAHUS

10 TUITIOBBIM METOAHUKAM, |H yCTpOfICTBaX SJICKTPOAMHAMHUYCCKUX CUCTCM.

B TOM 4HCJIE C [TK-6.2. YMeeT nosib30BaThCs | YMETh IPUMEHSITH OCHOBHBIE MOJ0KEHUS
HCTI0JIb30BaHUCM TUIIOBBIMU METOJIUKAMU TEOPHUH HAMPABIISIIONTUX U KOJISOATETHbHBIX
ITaKETOB IPUKIaIHBIX MOJICIIUPOBAHHUS OOBEKTOB M |CHCTEM JIJIsl aHAJIM3a BOJTHOBBIX MPOIIECCOB B
HporpaMm IIPOLIECCOB JUHUAX TIepe1adn 1 00ObEMHBIX PE30HATOpaX,

a TaKKe aHAIM3UPOBATH OCOOCHHOCTH
pacnpocTpaHeHHs JIEKTPOMAarHUTHBIX BOJH B
aHU3OTPOITHBIX Cpe/Iax.

[TK-6.3. Bnaneet cpeactBamu |BnaneTs HaBbIKaMu pa3pabOTKU, OTIAAAKH U

pa3paboTKU M CO3AaHUs KPUTHYECKOI'0 aHAIN3a IIPOrpaMM
MMHUTALMOHHBIX MOJENEH C YUCJICHHOTO PELICHUS YPaBHECHUIN
IOMOIIBIO CTAHAAPTHBIX Makcseria, a Takke METOAAMU

MMaKETOB IIPHUKJIaIHBIX rpauuecKoro MpeacTaBICHHs Pe3yIbTaTOB
porpaMm pacueToBL]L].

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4aromuxcst

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

Pacnipenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Beero  |CemecTpsl
4acoB | 6 cemecTp

Bunbl yueOHOI esTenbHOCTH

KonTakTHas ayniuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 60 60
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHA 18 18
JlaGopaTopHbie 3aHITHS 24 24
CamocrosiTesibHasi padoTa 00y4a0UIUXCs, B T.4. KOHTAKTHAaSA 48 48
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka K TECTUPOBAHUIO 18 18
BrinosiHeHNE TPaKTUYECKOTO 3aJaHUs 10 10
[ToaroroBka k 1abopaTopHoii paboTe, HalMCaHUE OTYETa 20 20
IlonroTroBKa U cAava YK3aMeHA 36 36
Oo0masi Tpyn0oeMKoCTh (B 4acax) 144 144
O0mas TpygoemMKocTh (B 3.€.) 4 4

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

CTpyKTypa IMCUUIUIMHEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOU NesSTeNIbHOCTH IMPUBEICHA B
tabmuie 5.1.
Ta6nmma 5.1 — Pasyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Bcero gacos
Hazpanwust pa3nenos (Tem) Jlek. | Ipak. | JIa6. | Cam. (6e3 dopMupyembie
JUCLUIUINHBI 3aH., 4| 3aH., 4 | pab. |pad.,u KOMIIETEHIIUH
JK3aMEHa)
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6 cemecTp

1 OcHOBHBIE YpaBHEHUS TEOPUHU 2 2 - 6 10 [1K-6
AIIEKTPOMArHUTHOTO TIOJISI
2 MeTobl petieHust CUCTEMBbI 4 4 5 11 24 [1K-6
JTUHEHHBIX anreOpandecKux
ypaBHenuii (CJIAY)
3 MeTtoa KOHEYHBIX Pa3HOCTEH 4 4 5 10 23 [1K-6
4 Metox MOMEHTOB 4 4 9 11 28 T1K-6
5 MeToa KOHEYHBIX 3JIEMEHTOB 4 4 5 10 23 [1K-6

Uroro 3a cemectp| 18 18 24 48 108

Uroro| 18 18 24 48 108

5.2. Conep:xanue pa3esioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUTLIMHEI (B T.4. IO JIEKIUSIM) MPUBEICHO B Ta0wHIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.Y. IO JICKIIHSIM)

HasBanus paznenos (Tem) Coneprkanue pas3iesioB (Tem) Tpynoemkocts dopmMupyembie
JUCLUTIIUHBI JUCIUIUIAHEI (B T.4. IO JIEKIUSIM) (eKIMOHHEIE KOMITIETEHIINH
3aHATHUSA), U
6 cemecTp
1 OcHoBHBIE ypaBHEHUs1 | YpaBHeHHsI MakcBelia. 2 [1IK-6
Teopun Huddepenunanbabie ypaBHEHHS B
AJIEKTPOMATHUTHOTO TOJISI |YaCTHBIX MPOU3BOIHBIX. HTErpasibHbIC
ypaBHEHUs. Y paBHEHUS JIECKTPOCTATHKHU.
Hroro 2
2 Meronpl penieHus OO0u1me cBefeHus. MeTo bl peleHus 4 [1IK-6
CUCTEMBI JIMHEUHBIX CJIAY. IIpsiMble METOBI pELICHUS
anredpandecKux CJIAY. UtepaumoHHbIE METO/IBI
ypaBuenuii (CJIAY) pemenust CJIAY
Hroro 4
3 MeToa KOHEYHEIX Koneuno-pa3zHocTHas anmpokcumanusi. 4 I1IK-6
pasHocTen CriocoObI TOBBIIICHHUS TOUHOCTH
BBIYMCIICHUI. MaTtemaTrnueckas MOJIeIb
BBIYMCIICHUS] EMKOCTHOM MaTpHILIbI
MHOT'OIIPOBOIHOW JIMHUY NIEPEIAYN.
Hrtoro 4
4 MeTos1 MOMEHTOB OO6mue crenenus. ba3sucHbIe U TECTOBBIC 4 [IK-6
¢byHkuuu. Matematnieckas MOJIENb
BBIYUCIICHUS] €MKOCTHOM MaTpHUIIbI
MHOT'OIPOBOAHON JIMHUU TIEPEIayu.
AJlanTUBHAs MEPEKpEeCTHAS
anmpoOKCUMAIIHUS.
Htoro 4
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5 MeToa KOHEYHBIX Koneunrie snementsl. Pemenne 4 TIK-6
AJIEMEHTOB JIBYXMEPHOro ypaBHeHus Jlamaca.
Pewenne ypaBnenus Ilyaccona.
Pewenne ypaBuenus I ensmromnsia.
MatemaTrueckast MOJIE€b BEIUNCICHUS
€MKOCTHOM MaTpHILbl MHOI'OIIPOBOAHOU
JIMHUY NIEPEIAYN.

Hroro 4
Hroro 3a cemectp 18
Uroro 18

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HaunmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmua 5.3. — HauMeHnoBaHue NpaKTUUYECKUX 3aHATUN (CEMHHAPOB)

HaunmenoBanue
HazBanus paznenos (Tem) . dopMupyemble
IPAaKTHYECKUX 3aHATUN | TpynoemkocTs, 4
JUCLMITIINHBI KOMIIETEHIIUH
(cemunHapoB)
6 cemecTp
1 OcHoBHbIE ypaBHeHus Teopun  |IIporpammusie cpenst GNU 2 ITIK-6
AJIEKTPOMAarHUTHOTO I1OJISI Octave u Scilab
HUroro 2
2 MeTopbl peleHus] CUCTEMBI Mertonb! pemienus CJIAY. 4 I1K-6
JMHENHBIX aaredpanyecKux
N Hroro 4
ypaBuenuii (CJIAY)
3 MeToJ KOHEUHBIX pa3HOCTEN Meroa KOHEUHBIX pa3HOCTEH 4 ITIK-6
HUroro 4
4 Metox MOMEHTOB MeTtog MOMEHTOB 4 I1K-6
Hroro 4
5 MeTto KOHEYHBIX 3JIEMEHTOB Meroa KOHEUHBIX 4 I1IK-6
AJIEMEHTOB
Hroro 4
Hroro 3a cemectp 18
Htoro 18
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.
Tabmuma 5.4 — HaumenoBanue 1a60paTOpHBIX padoT
Ha3Banus paznenos (Tem) HaunmenoBanue nabopaTopHbIX dopMupyemsbie
TpynoemMKkocTs, 4
JUCIUIINHBI pabot KOMIIETEHIINH
6 cemecTp
2 Metoapl peuienust cucteMsl | biounoe LU-paznoxenue 5 [IK-6
JMHENHBIX aaredpanyeckux
. Hroro 5
ypaBuaenuii (CJIAY)
3 MeToJ1 KOHEUHBIX Meron KOHEUHBIX pa3HOCTEH 5 [1IK-6
pasHocTen HUtoro 5
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4 MeToa MOMEHTOB MeTtoa MOMEHTOB: 4 IIK-6
UTEPALMOHHBIN BBIOOD
CerMEHTAIUU
MeTtox MOMEHTOB: Oa3HCHBIE 5 TIK-6
byHKIMH
Hroro 9
5 MeToa KOHEYHBIX MeToa KOHEYHBIX 3JIEMEHTOB 5 TIK-6
DJICMCHTOB HToro 5
Hroro 3a cemectp 24
Hroro 24

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npeaycmoTpeHo yaeOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buael caMmocTosTeNbHOM paboThI, TPYAO0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIMU IPEICTABICHBI B

Tabnure 5.6.

Tabnuma 5.6. — Bunabl camocTosTenbHON paboThl, TPYI0EMKOCTh U (HOPMHUPYEMbIe KOMIIETSHIIUN
HaszBanus pazaeno | Buasl camoctositensHol | TpynoemkocTts, | @opMupyemblie DOpMbI KOHTPOLS
(Tem) TUCIUTITAHBI paboThI q KOMIIETEHIINHU

6 cemecTp
1 OcHOBHBIE [ToaroroBka k 4 [TK-6 TectupoBanue
ypaBHEHUS TEOPUH TECTUPOBAHUIO
OJICKTPOMAarHUTHOI'O | BpimogHEeHHUE 2 I1K-6 [IpakTrueckoe
IoJIst [IPaAKTUYECKOT0O 3aJaHUs 3a7JaHue
Hroro 6
2 Metonasl pemienust  |[loaroroBka k 4 [TK-6 TectupoBanue
CHUCTEMBI JINTHEWHBIX | TECTHPOBAHUIO
anredpanvecKux [ToaroToBka k 5 [1K-6 JlaGopaTopHas
ypasuenuit (CJIAY) | naGoparopHroii padote, pabora
HaIMCcaHue OTYeTa
Beinosnnenue 2 [IK-6 [IpakTnueckoe
MPaKTUYECKOIr0 3aJaHUs 3a/1aHue
Uroro 11
3 MeToa KOHEYHBIX IToaroroBka k 3 [1IK-6 TectupoBanue
pasHocTei TECTUPOBAHUIO
[Toaroroska k 5 [IK-6 Jlaboparopuas
nabopaTopHoii paboTe, pabota
HaIMCaHUE OTYETa
Brinosinenue 2 [TK-6 [IpakTrueckoe
MPaKTUYECKOTO 3aTaHUS 3a/1aHne
Uroro 10
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4 Metoa MOMEHTOB IToaroToBka k 4 [1IK-6 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 5 [TK-6 JlaGopaTopHas
nabopaTopHO# paboTe, pabora
HalMCcaHue OTYeTa
Brinosinenue 2 [IK-6 [IpakTnueckoe
NPAaKTUYECKOI 0 33/1aHUS 3a/laHue
Uroro 11
5 MeToa KOHEUHEIX IToaroroBka k 3 I1IK-6 TectupoBanue
AIIEMEHTOB TECTUPOBAHUIO
IToaroroBka k 5 [1IK-6 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HalMcaHue oTyeTa
Brinosinenue 2 [1K-6 [IpakTrueckoe
IIPAKTUYECKOT0 3aJaHUs 3aJlaHue
Hroro 10
Hroro 3a cemectp 48
[TonroroBka u ciaya 36 OK3aMeH
HK3aMEHa
Hroro 84

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B 3aHATHI

CooTBeTcTBHME KOMIMETECHINH, (OPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYECHUHU AUCLUUILINHBI, U BUOB

3aHATHI
Bunpl yueOHOIl nesTenbHOCTH
dopmupyembie
Jlab. Cam. DOopMBI KOHTPOJIS
KOMIIETEHIINH Jlek. 3aH. |[Ipak. 3aH.
pao. pao.
[TK-6 + + + + Jlaboparopnas paboTa,
IIpakTrueckoe 3ananue,
TectupoBanue, Jk3aMeH

6. PeiiTunroBasi cucreMa JIJisl OlIeHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banabpHbIE OLIEHKH

. . | MakcumanbHbIi Oast
MaxkcumanbHbII MakcuManbHbIN
3a IEPUOJ MEXKIY Bcero 3a
DopMBI KOHTPOJIS 6amt Ha 1-y10 KT ¢ 0aJut 3a mepuo;I
2KT u Ha xoHeIl CEMECTp
Hauana cemectpa | mMexnay 1KT u 2KT
cemecTpa
6 cemecTp
JlaGopatopHas pabota 10 10 10 30
[TpakTueckoe 3agaHue 5 5 10 20
TectupoBanue 5 5 10 20
OK3aMeH 30
Htoro makcumyM 3a 20 20 30 100
epro.
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Hapacratomum utorom 20 40 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6a/JI0B B OIICHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKylero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OaioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIUOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabauma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAINITHOHHOE o0ecneyeHue TUCIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. 3J’I€KTpOMaFHI/ITHa$I COBMCCTUMOCTB: YHUCJICHHBIC MCTOJABI PCUHICHHUA 3aJa4 3JICKTPOCTATUKU!
VY4ebGHOe mocoOue A CTYACHTOB TeXHHYecKuX HanpasieHuii moarotosku / C. I1. Kykcenxko - 2020. 268
c. [DnexTpoHHBIH pecypc]: — Pexxum gocrtyma: https://edu.tusur.ru/publications/9408.

7.2. lonoTHUTE/IbHAS JIUTEPATypa

1. T'puropnes, A. JI. Onexrpoaunamuka / A. JI. I'puropbeB. — Canxkr-IletepOypr : Jlanp, 2024. —
240 c. [DnexTponHsii pecypc]: — Pexum gocryna: https://e.lanbook.com/book/362747.

2. ®unumonoBa, 0. O. TexHuueckas dJeKTpoarMHaAMHuKa : ydeOHoe mocobue / 1O. O.
®dunmumonoBa, K. A. Jlaiiko, A. C. Pazyxumun. — HoBocubupck : HI'TY, 2023. — 124 c. [DneKTpoHHBIT
pecypc]: — Pexxum noctymna: https://e.lanbook.com/book/404384.

7.3. YueOHO-MeTOAM4YEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. BHGKTpOMaFHI/ITHaH COBMECTUMOCTB. BBIYUCIHUTCIBHBIC METOIOBI: yqe6HO-MeTOHquCK06
nocobue / C. II. Kykcenko - 2017. 163 c. [DnekTpoHHBH pecypc]|: — Pexum nmocrtyma:
https://edu.tusur.ru/publications/7887.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS AJIS JIUII
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOoInYeCKUEe MaTEepUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI paboThl 00ydaromuxcs
U3 YHUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M1 HHBAJIUOB MPEAOCTABIAIOTCA B opMaXx,
a/IalITUPOBAHHBIX K OIPAaHUYEHUSIM UX 3/10POBbS U BOCTIPUATHS HHPOPMALIUH.

J1s un ¢ HapylIeHUsIMU 3PeHM:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUIaTeIbHOT0 anmapara:
— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

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

[Ipy M3yueHHW AMCIUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE M MMPOrPaMMHOe o0ecreuyeHue I1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIH,
TEKYLIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyIoBaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejiaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

VY4eOHo-nccaenoBaTenbekas Jadoparopus "MHUKPOBOIHOBasI TEXHUKA': ydeOHast ayTUTOPUS IS
MPOBEACHUS 3aHATUN JEKIIHOHHOTO TUTA, Y4eOHas ayJUTOPHS [Tl TIPOBEICHUS 3aHATHH MPAKTUIECKOTO
TUMA, ydeOHas ayauTOpHUs JUIsl TPOBEICHUS 3aHATUN Ja00pPAaTOPHOTO THUIIA, ydeOHAs ayJuTOpUs IS
MPOBEJICHUS 3aHATHI CEMHHAPCKOTO TUIA, MTOMEIIEHHUE JIsI KypCOBOTO TPOSKTUPOBAHUS (BBHITIOTHEHUS
KYpPCOBBIX paboT), MOMEIIECHUE ISl MPOBEACHUS TPYNIOBBIX M MHAWNBUIYAJIbHBIX KOHCYJIbTAINH,
MOMEIICHUE I MPOBEACHUS TEKYIIETO KOHTPOJISI U MPOMEXKyTouHOM arrectaunu; 634034, Tomckas
obnacTts, 1. Tomck, Bepmununa ynuna, 1. 47, 328 ay.

Onucanue nMerolerocss 000pya0BaHus:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocmmmorpad GDS-71022;

- Nsmepurens P2M-18;

- I'enepatop curnamna 33522A;

- Bomer™metp . GDM 8145;

- N3mepurens P2M-04;

- Anammzatop criektpa CK4M-04;

- Ocumutorpad mudposoit MS07104;

- MynbsTaMeTp nudposoii 34405A;

- Uctounuk muranuss GPD-73303S;

- I'eneparop 1'4-126;

- M3mepurens P2-60 - 2 Onoka;

- U3mepurens P5-12;

- UsmepurensHast nunus P1-27;

- BexropHbiii ananuzaTop cursanoB P4AM-18;

- OnopHO-TIOBOPOTHOE YCTPOUCTBO;

- Kommnexr cnenuanu3upoBaHHON yueOHON MeOeny;

- PaGouee mecTo mpenoaBaress.

[IporpamMmmHoe obecnieueHue:

- AWR Design Environment;

- Keysight Advanced Design System (ADS);

- Keysight Electromagnetic Professional (EMPro);

- LibreOffice;
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- Micran Graphit;

- Microsoft Office 2010;
- Qucs;

- Scilab;

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHoOe o0ecriedyeHue 1Jisl JJa0opaToOpHBIX padoT

VYueOHo-uccaenoBaTenbekas nadoparopus "MHUKPOBOJIHOBasE TEXHUKA': ydeOHas ayTUTOpHUS IS
MPOBECHUA 3aHATUN JEKIIMOHHOTO TUMA, y4eOHas ayJUTOPHS JUIsl IPOBEICHUS 3aHATHH MPaKTUIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN JaOOpPAaTOPHOrO THUIIA, yueOHas ayJuTopus s
MPOBEJCHUS 3aHATUIH CEMMHAPCKOTO TUIA, MOMEIIEHHE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIUH,
IIOMEIIEHNE JUIsl IPOBEACHUS TEKYIEr0 KOHTPOJ U MpOMeEXyTouHoH attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 328 ayn.

Omnucanue UMeEIoIerocss 000py0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocminorpag GDS-71022;

- N3mepurens P2M-18;

- I'enepartop curnana 33522A;

- Bonst™metp ud. GDM 8145;

- Nsmepurens 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;

- N3mepurens P5-12;

- N3mepurensHast nunus P1-27;

- BexropHslii ananuzaTop cursanos P4AM-18;

- ONOpPHO-IIOBOPOTHOE YCTPOICTBO;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[IporpammHoe obecnieueHue:

- AWR Design Environment;

- Google Chrome;

- Keysight Advanced Design System (ADS);

- Keysight Electromagnetic Professional (EMPro);

- Keysight SystemVue;

- Qt Framework (Open Source);

- Qucs;

- Scilab;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboOThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmumauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PY T0BaAHMS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.
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[lepeyeHb mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;
- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepuabl, MpeCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Ha3Ba?::;§;;ii;ﬁ (rem) q;giﬁgfggr;;e ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
1 OcHoBHBbIe ypaBHeHus Teopuu |[1K-6 [TpakTuyeckoe TeMbl pakTHUECKUX 3aJaHUN
AIIEKTPOMArHUTHOTO MOJIS 3aaHue
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
2 Meronp! pemienus cuctemsl  [I11K-6 JlaGopatopHas Tembl 1abopaTOpHBIX paboOT
JMHEHHBIX ajaredpandecKux pabota
ypasuenuii (CJIAY) [IpakTHyeckoe TeMbI MpaKTUYECKKX 3aIaHuH
3a/laHue
TectupoBanue [IpumMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
OK3aMeH [lepeuenpb sK3aMeHAIIMOHHBIX
BOIIPOCOB
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3 Meton koHeuHbIx pasHocted |I1K-6 JlaboparopHas Temb! m1abopaTopHBIX padoT
pabota
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJlaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 Metoa MOMEHTOB [1K-6 JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pabora
[IpakTrueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a/laHue
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
5 Meton koHeuHbIX AsieMeHToB  |I1K-6 JlaGopaTopHas Tembl m1abopaTOpHBIX PaboT
pabota
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/1aHHe
TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB

I[IIxana oueHKHU C(bOpMI/IpOBaHHOCTI/I OTACJIBbHBIX INIAHUPYEMBbBIX PE3YyJIbTAaTOB O6y‘leHI/I$[ 10

JTUCIUIIIMHE TpUBeAcHa B Tabiuie 9.2.

Tabnuna 9.2 — lUlkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

AUCLUILIIMHE
®dopmynupoBKa TpeOOBaHUM K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka banaer 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HeyIOBIIETBOPUTEIHHO) | MAKCUMAJIBHOH | T ()parMeHTapHbIC YMEHUHN WU HAaBBIKOB WU
CYMMBI 0aJIOB 3HAHUS YaCTUYHO (bparmeHTapHbIe
OCBOEHHOE pUMEHEHNE
yMEHHE HaBBIKOB
3 ot 60% 1o obmye, HO He B IIEJIOM YCHENTHO, B IIE€JIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbIE HO HE YCIICIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CyMMBbI 0aJIOB OCYIIECTBIISIEMOE IpUMEHEHHE
yMEHHE HaBBIKOB
4 (xopo11o) ot 70% 1o c(OpMHPOBAHHBIE, B LIEJIOM B LIEJIOM
89% or HO cOoZepXKallne YCIIEIIHOE, HO YCHEWHOE, HO
MaKCHUMaJbHOM OT/IeNIbHbIE coJiepxKarue coJiepKallue
CYMMBI OaJUIOB | TpOOJIeMbl 3HAHUS OTJIEIbHbBIE OT/IeTbHbIE
poOeIbl yMeHue POOEIBI
pUMEHEHNe
HABBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U

MaKCHMAaJIbHOM CHUCTCMATUYCCKUC YMCHUC CHUCTEMATHUYCCKOC
CYMMBI 0aiioB 3HaHHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. Kakoii u3 nepeuncienHbix MetofoB HE ucnonb3yeTcs 11 4UCIEHHOIO PElIeHNs] ypaBHEHUN

Makcsema?

a) MeTox KOHeUHBIX pazHocTeil Bo BpeMeHHo# obnact (FDTD)
b) Metox koHeuHbIX 31eMeHTOB (FEM)
¢) Meron Pynre-Kyrra (RK4)
d) I'pannunbie naTerpansHble ypaBHeHus (BIE)
2. B dem 3aximodaercss OCHOBHOE NpeumyuiecTBo Merona FDTD?
a) Beicokast TOUHOCTB pacueToB JUIsl 3a71a4 CO CIOXKHOM reoMeTpuei.
b) [IpocToTa peanu3anyu 1 BO3SMOKHOCTh pacrapauIeTMBaHuUsI.
¢) Huzkue BeruncnuTenbHbIE 3aTPaThI IS 3a/1a4 ¢ OOJIBIIMM KOJIMYECTBOM HEU3BECTHBIX.
d) Bo3MOXHOCTh aHaJIN3a HEMUHEHHBIX 3(PPEKTOB.
3. Kakue Tumbl oriomaumx rpaHuuHbIX yeiaoBuil npuMenstoress B FDTD nns MmoaenupoBaHus
OTKPBITOT'O ITPOCTpPAHCTBA?
a) PML (Perfectly Matched Layer)
b) ABC (Absorbing Boundary Condition)
¢) UPML (Uniaxial Perfectly Matched Layer)
d) Bce nmepeuunciieHHbIC BAPUAHTHI.
4. Kakoe ycia0BH€ JOKHO BBIMOIHATHCS U1 oOecrieuenus ycroitunsoctd FDTD-cxemb?
a) Ycnosue Kypanrta-Opunpuxca-Jlesu (CFL)
b) Ycnosue Helimana
¢) Ycnosue [qupuxie
d) Ycnosue Kommu
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5. Kakoi u3 nepeunciennbix MmerogoB HE moaxoauT ajist pemeHus 3J1eKTpoCTaTHIeCKOM 3aa4u C
FPaHUYHBIMU YCIOBUSIMU CMEILIAHHOTO TUMa?
a) MeTo 1 KOHEUHBIX Pa3HOCTEH
b) MeTo KOHEUHBIX PJIEMEHTOB
¢) Meron rpaHUYHBIX 3JIEMEHTOB
d) Meton cTpensObI
6. Kak BnusieT pasmep CETKH Ha TOYHOCTh Pacy€TOB AIEKTPOCTATUYECKOTO MOTEHIMAaIa METOIOM
KOHEYHBIX Pa3HOCTEI?
a) Uem Memnbye ceTKa, TeM BbILIE TOYHOCTb.
b) UeMm kpymHee ceTka, TeM BBIIIE TOYHOCTb.
c) Pa3mep ceTku He BIMSIET HA TOYHOCTb.
d) 3aBUCHT OT THIMA TPAaHUYHBIX YCIOBUH.
7. Yto Takoe NMCIEPCUOHHAs XapaKTEPUCTHUKA BOJTHOBOAA?
a) 3aBUCUMOCTH (pa30BOM CKOPOCTH BOJHBI OT YaCTOTHI.
b) 3aBUCHMOCTD aMIUIUTYbI BOJIHBI OT PACCTOSIHUSL.
¢) 3aBUCUMOCTbH IPYMIIOBON CKOPOCTH BOJIHBI OT YaCTOTHI.
d) 3aBUCHMOCTD MOJSIPU3AIIMN BOJTHBI OT YaCTOTHI.
8. Kakum MeTO/10M MOKHO paccuuTaTh JOOPOTHOCTH pe3oHaTopa?
a) FDTD
b) FEM
¢) Meto coOCTBEHHBIX 3HaUYEHUI
d) Bce nepeuncieHHbie BApUaHTHI.
9. Kakast Mmozenb UCIIOIb3YETCs AJIsl ONMMCAHUS TUCTIEPCUOHHBIX CBOMCTB METaMaTepHaioB?
a) Monens Jlpyne
b) Monens Jlopenna
¢) O6e Moaen MOTYT HCTIOB30BaThCS
d) Hu ogHa u3 mepedncieHHbIX MOJIECH.
10. Kakoit MmeTo 4acTo mMprUMEHSETCS ISl pacyeTa pacCesHMs CBeTa Ha YaCTUIIaX MaJIoro pasmepa’?
a) Meton auckpeTtHsix aunoinei (DDA)
b) MeTon MOMEHTOB
¢) MeToa reoMeTpuYecKOi ONTHKU
d) Mertoxa ¢uznueckoil ONTUKH

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

1. CpaBHHTE METOJl KOHEUHBIX pasHocTell BO BpemeHHOH ob6nactu (FDTD) u MeTon KOHEUHBIX
sanemeHTOB (FEM) nns pemieHus 3anad dJ€KTPOAMHAMUKU. YKaXHUTE NPEUMYIIECTBa U
HE/IOCTAaTKU KaXKJI0OT0 METO/Ia, a TAK)KE 00JIaCTH UX TPUMEHEHUSI.

2. OnumuTe MOCTAaHOBKY 3aJa4yM AU(PAKLIHUHM JIEKTPOMATHUTHONW BOJIHBI Ha OECKOHEYHOM
IIEpUOJUYECKON PELIETKE U3 MPOBOASIINX 3JIEMEHTOB. Kakue uMciieHHbIE METOJbl MOXHO
UCIIOJIb30BaTh I pemeHus 3Toi 3anaun? Kakue 0cOOEHHOCTH BO3HUKAIOT MPH YHCICHHOM
pemeHun?

3. OOBsCHUTE MPUHIIKI ACHCTBUS MOTIOMIAIOIUX TpaHnyHbIX yenoBuit (PML) B merone FDTD.
Kak PML mno3BOJSIOT MOAECTUPOBATh OTKPHITOE MMPOCTPAHCTBO M M30€raTth OTPa)KCHUN BOJIH
OT TpaHUI] pacyeTHO oOmactu?

4. OnuiuuTe MNpPOLECC YUCIEHHOTO MOAEINPOBAHUS IJIAHAPHOIO UAJIEKTPUUECKOT0 BOJIHOBOAA.
Kak omnpenenuts MOAbl IUCKPETHOTO crnekTpa? Kakume MOJbl HENpPEpHIBHOTO CIEKTpa
CYLIECTBYIOT B TaKOM BOJHOBOAE?

5. Kak BBIYMCIUTH OHAarpaMMy HaNpaBICHHOCTH M KOX()(PUIMEHT YCHJICHHS AHTECHHBI C
MOMOIIBI0 YHCIEHHBIX MeTofoB? Kakue (hakToppl BIHSAIOT Ha TOYHOCTb PacdyeToB?

9.1.3. TeMbl NpaKTHYECKHUX 3aJaHUI

1. AnHanu3 pacupoCTpaHEHHsI JICKTPOMArHUTHOW BOJHBI B MPSIMOYTOJILHOM BOJTHOBOJE METO/IOM
KOHEUHBIX pa3HOcTel BO BpemeHHo# oonactu (FDTD).

2. Pacuer 31eKTPOCTATUYECKOTO TOJISI CHCTEMBI 3JIEKTPOJAOB METOJOM KOHEYHBIX IJIEMEHTOB
(FEM).

3. MopaenmupoBanue audpakiuy 3JeKTPOMArHUTHON BOJIHBI HA OECKOHEYHOM IIWIIMHAPE METOJOM
MomeHTOB (MoM).
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HccnenoBanue xapakTepUCTUK MUKPOIIOJIOCKOBOM aHTeHHBI MeTogoM FDTD.
OnTtumuzanust GopMbl aHTEHHBI C TOMOIIIbIO T€HETHYECKOT0 aIrOpUTMa.

Wk

9.1.4. Tembl 1a00paTOPHBIX padOT

biounoe LU-pa3noxenue

Meron KOHEUHBIX pa3HOCTEH

MeTo MOMEHTOB: UTEPAIIHOHHBIN BHIOOP CErMEHTAIUN
Metoa MOMEHTOB: Oa3uCHbIE (PYHKITUH

Meron KOHEUHBIX 3JIEMEHTOB

Nk WD

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, Mperoiaraliie caMoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JIe BCETro Y4eOHOro mpolecca.

Hauatpe uzydeHue AuCHHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOCHUS MaTepHaia He0OX0IUMO PEryJipHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteta o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO TOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUMBUIyaIbHbIE KOHCYIbTAMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuumniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0POBbS MU HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLIEHOYHBIE MaTepuaibl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronmxcs

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapymeHusIMH cIyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TUCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIpOBEpKa
K 3a4€Ty, KOHTPOJIbHBIE pabOTHI
C HapylIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJIBHO)
C HapyLeHHUsIMU OTIOPHO- Penienue 1MCTaHIMOHHBIX TECTOB, [IpenmyiecTBeHHO

JABUI'aTCJIbHOI'O allllapara KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC JUCTAaHIMOHHBIMH MCTOAaMU
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI
K 3a4CTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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