defepanbHOE rocy1apcTBEHHOE GHOPKETHOE 06PA30BaTEe/IbHOE YUPEXAeHN e

BbICLLEro 06pa3oBaHUA

«HOBOCMBUPCKMIA FOCYAAPCTBEHHbIV TEXHUYECKNIA YHUBEPCUTET»

Ka(pe,u,pa dBTOMaTNU3NPOBaHHbIX 3NIEKTPOTEXHOJIONTMYECKNX YCTAHOBOK

PABOYAJ ITPOITPAMMA JUCLHITIIMHDBI

“YTBEPXIOAKD”
JEKAH ®MA

K.T.H. Buns6eprep M. E.
r.

MO}JCJ’II/IPOBaHI/Ie CIICUAJBHBIX 3aAa4 3JIEKTPOTEXHOJI0IrHHA

Ob6pasoBatenbHas nporpammMa: 13.04.02 31eKTPOIHePreTMKa 1 3N1IEKTPOTEXHMKA, MarncTepcKas

nporpaMmmMa: ABTOMaTU3NPOBaHHbIE 3/IEKTPOTEXHONOTMYECKME KOMI/IEKChI

Kypc: 1, cemecTp : 1
PakynbTeT MEXaTPOHUKM 1 aBTOMaTU3aLIMN,

CemecTp

No

Bupg geatenbHocTn

1

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

216

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

58

Jekuymn, yac.

MpakTnyeckune 3aHATUA, Yac.

16

NabopaTopHble 3aHATUSA, Yac.

32

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

30

N3 HUX I'IpaKTI/ILIeCKOI\/’I
noAroToBKK, 4ac.

46

ATTecTauus, yac.

10

KOHcy}'IbTaLI,VII/I, yac.

11

CamocTonTenbHas paboTa, Yac.

158

12

Buabl camocToATeNbHOI paboThl
(KypcoBoIi NPOEKT, KypcoBast
pab6oTa, PI"3(P)/pedepar,
NOArOTOBKA K KOHTPO/IbHOW
paboTe)

13
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHWM (PefepaibHOro rocyAapCcTBEHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuto (cneynanbHocTn): 13.04.02 DneKTposHepreTKa u
3NIEKTPOTEXHNKA

& OC BBefeH B aeincTeme npmkasom Neld7 ot 28.02.2018 r. , gata yTBepxaeHms: 22.03.2018 .
MecTo AMCUMNANHBI B CTPYKTYpe y4ebHOoro nnaHa: bnok 1, hjopMupyemas yyacTH1MKamy 0bpa3oBaTte/ibHbIX
OTHOLLIEHWIA, NO BbIGOPY CTyAeHTa

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIO
(cneumansHocTh): 13.04.02 SNeKTPO3HEPreTMKa U 3NIEKTPOTEXHMKA

Pa6ouasi nporpamma o6cyxaeHa Ha 3acefjaHni Kageapsbl

ASTY, NpoTOKON 3acefaHns kaeapbl No o1 31.08.2021

YTBepX/aeHa Ha coBeTe (paKy/nbTeTa MeXaTPOHUKN 1 aBTomaTmnsaummn, npotokon Ne 6 ot 31.08.2021

Pa6ouyto nporpaMmMy AMCUMNANHBI paspaboTan:
[OLEHT, K.T.H. bukees P. A.
3aBepfytoLnii kadeapoi:

npodpeccop, A4.T.H. Anndepos A. .

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

3aBefytownii Kagegpoin Anvdgepos A. .



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1
KomneTteHumn
Mpynna »
VHanKaTopbl SOCTMXKEHWST KOMMNETEHLMIA
MpotheccroHanbHble MK-1.B/HA CnocogeH NNaHWPOBaTb ¥ CTaBUTb 3aa4n UCCe0BaHUS, BbIOMPATb METO/bI
KOMMeTeHLN 3KCMEepPUMEHTa/IbHOV paboThbl, MHTEPMPETMPOBATL U NPEACTABNATb PE3YNbTaThbl
UccneaoBaHui
MK-1.B/HA. 3 ¥YMeeT co3faBaTb MaTeMaTUYeCKne MOAeNM 06eKTOB NPOgiecCUOHaIbHO
[IEATENbLHOCTH
YHuBepcasibHble YK-1 Cnoco6eH 0oCyLecTBAATL KPUTUYECKMIA aHanIM3 NPO6IEMHBIX CUTyaLuuii Ha OCHOBE
KOMMETEHL MK CUCTEMHOrO N0AX0/1a, BblpabaTblBaTb CTPATErMIO ENCTBUIA
YK-1. 2 BbipabaTblBaeT CTpaTernio peLLeHns nocTasneHHO 3aga4um

2. TpeboBaHua HI'TY K nnaHMpyeMbIM pe3ynbTataM 06y4YeHUs1, COOTHECEHHbIM C
NHAMKaTOPaMu AOCTMXEHNA KOMMETEHLNIA

Tabnuua 2.1

NHAMKaTOopbl AOCTVXKEHUS] KOMMNETEHLIWIA

®opMbI OpraHu3aLmm

PesynbTaTtbl 06yyeHUA

3aHATUN

IIK-1.B/HA. 3 YMmeeT co3naBaTh MaTeMaTHYeCKHE MOJe/JIH 00HLEeKTOB

leO(l)eCCHOHaJ]bHOﬁ AEATCJIBbHOCTH

3. YMeeT co3iaBaTb MaTeMaTU4ecK1e MoAenM 06bEKTOB NPOdecCroHanbHoNM

heATeNnbHOCTN

MpakTuyeckune 3aHATUS;
JTabopaTopHble paboThl;
CamocToaTenbHas paboTa

YK-1. 2 BoipabaTbIBaeT CTPAaTErni0 PelIeHUsI MOCTABJIEHHON 3a/1a4u

2. BbipabaTbiBaeT CTPATErnio PeLLeHNs MOCTaBEHHOM 3a4aum

MpaKTuyeckune 3aHATUS;
JTabopaTopHble paboThl;
CamocTonTenbHas paboTa

3. CofeprkaHue N CTPYKTypa ANCUUMNIIUHDI

TeMbl NabopaTOpPHbIX pPaboT

Yacbl

M3 Hux B
thopme MpaxT.
Moar., vac.

Tabnuua 3.1
AKTVBHbIE ViHaMKaTopb!
bopwbr, uac, | ACCTWKeHms | YuebHas [esTeNbHOCTb
' " | KomneTeHuuiA

CemecTtp: 1

AvpakTryeckas eanHmua: MoaennmpoBaHue 3/1eKTPOMarHUTHbIX U TENJI0BbIX MPOLECCOB B
3/1eKTPOTEXHOMOTMYECKNX YCTAHOBKAX

1. PacyeT 1 aHann3

9/EKTPOMArHUTHBIX nosnei 8 8 8 MK-1.B/HA. Ja6opaTopHasi pa6oTa
YCTPOUCTB MHAYKLIMOHHOIO 3,YK-1.2

Harpesa.

2. PaspaboTka

3NEKTPOTEN/IOBbIX MOAeNei MK-1.B/HA.

yCTpoF;l(:TB I/IH,El,yKLU/IOIf'HOFO 4 4 4 3,YK-1.2 JaboparopHasi paota
Harpesa.

3. NccnepoBaHme adhhekTa

6/11M30CTU MeXAay ABYMSA MK-1.B/HA.
I'IpOBO,D,HI/IKaMVI{(OJ'II):/LI,eBOFO 4 4 4 3,YK-1.2 J1abopatopHas pacora
CeyeHus.

4. MogennposaHue

9/IEKTPOMArHNUTHOTO Mo B MK-1.B/HA.

WHAYKLUNOHHOW CUCTEME C 8 8 6 3YK-1.2 NabopatopHas paboTa
BpaLLlaloLLMMnCS ’ '

NOCTOSAHHLIMW MarHUTamu




5. MogenupoBaHue

3/1eKTPOMarHMTHOro nons B 8 8 6 MK-1.B/HA. Na6opaTopHas paGoTa
WHAYKLWOHHOR CUCTEME C 3,YK-1.2 PaTopHas p
XONOAHBIM TUTJIEM.
TeMbl NPaKTUUYECKUX Vis mx 8 A ViHakaTope
P . Yacbl |thopme npakT. mo';:,,”j”:; poctwxeHns | Y'yebHan AeATeNbHOCTb
3aHATUN noar., vac. | komneTeHupid
CemecTtp: 1

Anpaktuyeckaa egmHuua: MogenmpoBaHue 31eKTPOMarHUTHbLIX U TENI0BbIX MPOLLECCOB B
INNEKTPOTEXHO/I0TNYECKUNX YCTaHOBKaxX

1. MogenupoBaHue

o MK-1.B/HA.
UUNNHAPUYECKOW CUCTEMbI 2 2 0 3 YK-1.2 MpakTnyeckoe 3aHATUE
NHAOYKTOP-CafiKa. ' '
2. MogenvposaHue
3NeKTPOMarHMTHOro nons MK-1.B/HA.
o o 2 0 0 MpaKTnyeckoe 3aHATHE
NPAMOYro/ibHOW MeHOM 3,YK-1.2

LLNHBI.

AnaakTudeckasn eaMHnLa: MogenvupoBaHvie NPocTPaHCTBEHHO-BPEMEHHbI

X TemnepaTypHbIX nosel

3. AnropuTm peLleHus
COMNPSXKEHHbIX
3/1IEKTPOMArHUTHbIX 1
TEnJIoBbIX 334ay.

MK-1.B/HA.
3,YK-1.2

MpaKTnyeckoe 3aHATYE.

Anpaktuyeckada egmHuua: OCHOBHbIE MOJI0XEHN

TEXHNYECKNX 00bEKTOB

s1 pa3paboTKM MaTeMaTUYECKUX MOJEEl

4., 3HaKOMCTBO C

MNK-1.B/HA.
nporpaMMHbIM CPeACTBOM 6 6 0 3 YK-1.2 MpakKTnyeckoe 3aHATHE
ANSYS. ' '
5. ANropnt™ MoaenmpoBaHuns
P AENMpoBal MK-1.B/HA.
3/1eKTPOMarHUTHbIX MoMen B 2 2 2 MpakTnyeckoe 3aHATUE
3, YK-1.2
cpege ANSYS.
TeMmbl 00s N3 HuX B NHankaTopsl
A Yacb! |thopwme npaxT. CbAOKL"':”:; nocTwkenst | YyebHas AeATENbHOCTb
CaMOCTOﬂTeﬂbHOFO Vl3yL|eHVIH nop'r_' yac. p ! " KOMI‘IETeHLI,I/II‘/'I

Cemectp: 1

AnpakTuueckasn eaMHnLa: MoaenpoBaHe 3N1eKTPOMarHUTHbIX U TeN0BbIX MPOLIECCOB B
3/1EKTPOTEXHO/OMMYECKMX YCTaHOBKAX

1. MaTemaTunyeckmne Mogenu
TEXHOJIOrMYecKuX NpoLeccos,

M3yyeHne maTeMaTnyecKnx
MO,CI,EI'IGVI TEXHONOIMNYeCcKunx
npoueccos,

MK-1.B/HA. |ocywecTBNseEMbIX B
OCYLLECTBNAEMBIX B 6 0 0 3,YK-1.2 |3neKTpoTeXHONOMMYECKMX
3NeKTPOTEXHO/IOMMYECKUX ' ' YCTaHOBKaX Mo
TaHOBKax o
ycTaHoska PEKOMEHYyeMOoM
nuteparype
3. CamocTodTeNbHas CamocTtodaTenbHas
MK-1.B/HA.
0TpaboTKa HaBbIKOB paboTbli B | 30 0 0 3 YK-1.2 0TpaboTKa HaBbIKOB PaboThbl

MO ANSYS.

B 1O ANSYS.

AvpakTnyeckas eanHmua: OCHOBHbIE MOI0XKEHMS pa3paboTKM MaTeMaTUYeCKUX Mojaesei

TEXHNYECKNX 00bEKTOB




2. TeopeTnyecKne OCHOBSI
MoaeNnnpoBaHNA TEXHUYECKNX

00BEKTOB Ha MUKPO-, Makpo- nf 6 0

METAYPOBHAX, MNPUMEHAEMbIX B
INIEKTPOTEXHOOINAX

MK-1.B/HA.
3,YK-1.2

M3yyeHne TeOpeTnYecKnX
OCHOB MOJeNnpPoBaHus
TEXHNYECKMX 00BEKTOB Ha
MWKpPO-, MakKpo- v
MeTaypOBHSIX,
NMPUMEHSeMbIX B
3/IEKTPOTEXHO/OIMAX MO
peKoMeH/BOaHHOM
nuteparype

3.1 NpakTnyeckasa noarotoBka

Tabnuua 3.2

TeMbl 3aHATUI

dopmMbl opraHm3aunm

3aHATUI

CopepXaHue NpaKTNYeCcKol NOAroTOBKM
(BnAbl paboT)

PacueT 1 aHa/IM3 3/IEKTPOMArHUTHBIX Noseld
YCTPOICTB MHAYKLMOHHOIO Harpesa.

ne

BbINoNHAET creaytoLme Buabl paboT:
1CMOJIb30BAHNE CMELMAIM3NPOBAHHOTO
nporpaMmMHoOro obecrneyeHuns ans
MOJENMPOBAHS TEM/IOBbIX 1
3MEKTPOMarHUTHbIX NPOLIECCOB B
3M1EKTPOTEXHOOTMYECKMX YCTAHOBKAX.

Pa3paboTka 371eKTPOTENI0BLIX MOAENEN
YCTPOWCTB MHAYKLIMOHHOIO Harpesa.

6

BbINONHAET creaytoLme Bubl paboT:
CNOJb30BaHNE CMELMAIM3NPOBAHHOTO
MporpaMMHOro o6ecrneyeHus ans
MOJENMPOBAHS TEM/IOBbIX 1
3MeKTPOMarHUTHbIX MPOLIECCOB B
371EKTPOTEXHONOT MYECKMX YCTAHOBKAX.

VccnepoBaHue sththekTa 6M30CTU MeXAay
[BYMS NPOBOAHMKAMM KO/bLIEBOTO CEYEHMUS.

N6

BbINONHAET creaytoLme BUabl paboT:
1CNO/Mb30BaHKE CreLyanM3MpoBaHHOTO
MporpaMMHOro o6ecneveHuns ans
MOAENMPOBAHNS TEM/IOBbLIX 1
3M1eKTPOMarHUTHbIX NPOLIECCOB B
9N1EKTPOTEXHO/OTMYECKMX YCTAHOBKAX.

Mogen1poBaHue 3M1eKTPOMarHUTHOrO Mossi B
VHAYKLMOHHOI CCTEME C BPaLLAlLLUMICS
MOCTOSHHBIMW MarHUTamu

no

BbINoMHseT cefytoLye BUabI paboT:
MCNONb30BaHWE CMeLManM3MpoBaHHOTO
MpOrpamMMHOro obecneyeHuns ans
MOZENMPOBaHWSA TENI0BbLIX U
371EKTPOMArHUTHBIX MPOLIECCOB B
3N1EKTPOTEXHO/IOTMYECKMX YCTAHOBKAX.

Mopen1poBaHme 3NeKTPOMarHUTHOrO Mosst B
VHAYKLUMOHHOW CCTEME C XONIOAHBIM TUT/IEM,

ne

BbINONHAET creaytoLme Buabl paboT:
1CMOJIb30BAHNE CMELMAIM3NPOBAHHOTO
nporpaMMHoOro obecneyeHuns ans
MOJENMPOBAHS TEM/IOBbIX 1
3MEKTPOMarHUTHbIX NPOLIECCOB B
3N1EKTPOTEXHOOTMYECKMX YCTAHOBKAX.

MogenmposaHue LIUHAPUYECKO CUCTEMBI
WHAYKTOP-CaaKa.

Mp

BbINONHAET creaytoLme Buabl paboT:
CNOJb30BaHNE CMELMAIM3NPOBAHHOTO
MporpaMMHOro o6ecneyeHuns s
MOJENMPOBAHS TEM/IOBbIX 1
3MeKTPOMarHUTHbIX MPOLIECCOB B
371eKTPOTEXHONOT MYECKMX YCTAHOBKAX.

ANTOPUTM PELLIEHNS COMPSYKEHHBIX
3M1EKTPOMArHUTHBIX 1 TEMOBbIX 3aaY.

Mp

BbINONHAET creaytoLLme BUabl paboT:
1CNO/b30BaHKE CreLyanm3MpoBaHHOIo
MpOorpaMMHOro o6ecneveHus ans
MOAENMPOBAHS TEM/IOBbLIX 1
3M1eKTPOMarHUTHbIX NPOLIECCOB B
9N1EKTPOTEXHOOTMYECKMX YCTAHOBKAX.

3HaKOMCTBO C NPOrpaMMHbIM CPe/ICTBOM
ANSYS.

Mp

BbINoMHseT cefytoLye BUabI paboT:
MCMONb30BaHWE CMELMaIM3MPOBaHHOTO
MpOrpamMMHOro obecneyeHuns ans
MOZENMPOBaHWSA TENI0BbLIX U
371EKTPOMArHUTHBIX MPOLIECCOB B
3N1EKTPOTEXHO/IOTMYECKMX YCTAHOBKAX.




9 ANTropuTM MOZE/IMPOBaHNA Mp BbINonHAET cnepytoLme Buibl pabot:
3N1EKTPOMarHMTHbIX nonei B cpege ANSYS. 1Cro/b30BaHME CreLnann3npoBaHHOro
NporpamMMHOro obecneyeHns o
MOAENMPOBaHWA TEMNJOBLIX U
3/1eKTPOMarHMUTHbIX MPOLIECCOB B
3NIEKTPOTEXHO/IOTMYECKMX YCTaHOBKAX.

3.2 CamocTosTeNbHas paboTa obyyaroLierocs

Tabnuua 3.3
o ViHaKaTopb! Yacbl Ha Uacbl Ha
Ne Buabl caMoCcTOATe/IbHON paboThbl JOCTXEeHUA
< |BbIMNOJ/IHEHVE [KOHCY/IbTaLUN
KOMMETEHLUMIA
Cemectp: 1
1 |PI3/Petepar E_Klé'B/HA'S’y 42 4

3afjaHvie 3aK/YaeTCsa B MPUOGPETEHNN NPAKTUYECKNX HABLIKOB PeLLIeHNs KOMMleKca MaTeMaTyecKmnX
3ajay, peansyoLmX BbIYUCNTENbHbIE METOABI AN peanin3aL MaTeMaTUYeCKUX MOoAenen
3/1IEKTPOTEXHONOTMYECKNX YCTAHOBOK C UCMO/Ib30BaHEM NporpaMMHoro komnnekca ANSYS. Ha
BbINOMHEHWe PI"3 CTyAeHTY NOHaA06UTCS KaK MUHUMYM 20 YacoB CaMOCTOSTeNbHOM paboThbl., NoOApo6Has
NHopMaumsa npueeseHa B npunoxeHnn Ne3 : MogenuposaHue TeNIoBbIX, MeXaHUYECKUX U
3NEKTPOMAarHUTHbIX Nosneit. Y. 2 : MeToaMyecKme yKasaHus K nabopatopHbiM paboTam ans 4 Kypca
(hakynbTeTa pagnoTEXHUKM U 3NEKTPOHKKK (HanpasneHue 210200, cneumansHocTb 210404) AHEBHOMO 1
3a04HOro oTAeneHunin / Hoocnb. roc. TexH. yH-T ; [cocT.: I. H. OesaTkos, C. B. TapaHuH]. - HoBocnompck,
2010. - 33, [2] c. : wn.. - Pexkum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000149144

MK-1.B/HA.3)Y 34 0

2 |MoAroToBKa K 3aHATUAM K-12

[ns ycrnewHoro ycBoeHns matepuana n 6onee apheKTUBHOIO UCMONb30BaHWS ayAUTOPHOIO BPEMEHM
npeAnonaraeTcs, YTo CTyAeHT Ha MOBTOPEHWe NPOMAEHHOIO MaTepuana 3aTpayumBaeT He MeHee 2 YacoB
nepes KaxabIM NabopaTopHbIM 3aHATUEM. : BepaHukos B. C. MeToabl MOLeNnpoBaHUs [SNeKTPOHHBIA
pecypc] : yuebHo-MeToaMYeckoe nocobue / B. C. bepaHukos, A. B. MutuHa ; HoBocub6. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000161931. - 3arn. ¢
JKpaHa.

MK-1.B/HA.3,Y

K-1.2 40 4

3 |MoaroTtoBka K atrectauum

Ha noAroToBKy K aK3aMeHy CTyfeHT [O/DKeH NOTPaTUTb He MeHee 27 YacoB CaMOCTOATENbHOM PaboThbl.:
MogenupoBaHue TeNI0BbIX, MEXaHUYECKMX U 3N1IEKTPOMArHUTHbIX Nosield. Y. 2 : MeTOAMNYEeCKMe YKa3aHWs K
nabopaTopHbIM paboTam Ans 4 Kypca (akynbTeTa paaMoTeEXHUKMN 1 3NeKTPOHMKKM (HanpasneHune 210200,
cneuunanbHocTb 210404) AHEBHOrO 1 3a04HOr0 OTAeneHnid / HoBocmb. roc. TexH. yH-T ; [cocT.: . H.
[OesaTkos, C. B. TapaHuH]. - HoBocnbupck, 2010. - 33, [2] c. : uA.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000149144 bepaHnkos B. C. MeTozbl MOAeNMpoBaHUs
[GneKTpOHHBI pecypc] : y4ebHO-meToAMYeCcKOe nocobue / B. C. bepaHukos, A. B. MuTuHa ; HoBocuo.
roc. TexH. yH-T. - HoBocmbupck, [2011]. - Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000161931. - 3arn. ¢ akpaHa.

4 CamMocCToATe/IbHOE M3YYeHWe TEOPETUYECKOTO MK-1.B/HA.3)Y

maTepuana K-1.2 42 0

CTy[eHT n3yyaeT Tembl, NpuBeLeHHbIE B Tabuue 3.3 : MogennpoBaHuve TenioBbIX, MEXaHUYECKUX W1
3N1eKTPOMarHUTHbIX Noseit. Y. 2 : MeToAMyeckme ykasaHus K nabopatopHbiM pabotam ans 4 Kkypca
(hakynbTeTa pagnoTEXHUKM U 3NEKTPOHMKY (HanpasneHue 210200, cneymansHoOcTb 210404) LHEBHOMO 1
3a04HOr0 oTAeNeHunii / HoBocu6. roc. TexH. yH-T ; [cocT.: I'. H. [esatkos, C. B. TapaHuH]. - HoBocmbupcek,
2010. - 33, [2] c. : wn.. - Pexkum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000149144




3.3 TexHonornsa obyyeHus

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALUNOHHbIE TEXHO/0r UK
MHopmmpoBaHue Moptan HI'TY; Cpefa 3neKTpoHHOro obyyeHus HI'TY
KOHCcynbTMpoBaHme Moptan HI'TY; Cpeaa aneKTpoHHOro obyyeHus HIFTY
KoHTpo/nb Cpefia 3N1eKTPOHHOro 0byyeHus HI'TY
Pa3meLLeHne yuebHbIX

MopTtan HITY; Cpeaa aneKTpoHHoro obyyeHus HITY; 96C

MaTtepnasioB

4. NpaBwuia aTTecTaunm obyyaroLmMxcsa no gUCunnnHe

[ns atTecTaymm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6abHO-PeNTUHIOBas cUcTeMa
(BPC), no3sonstowas BbICTaBSATb OLEHKW MO TPaaULMOHHON LWKane 1 15-ypoBHeBoi ECTS.

KpaTkas nHopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OugeHMBaeMble BU/bl 1eSTeNbHOCTY 00yYatoLLMxcst 6211 MakcumanbHbIiA 6ann

Cemectp: 1

JlabopamopHuas: 15 30
Ipaxkmuueckue 3auamus: 5 10
PI'3/Peghepam: 10 20
Orzamen: 20 40

KoHTponmpytoLme MaTepuanbl NPUBOAATCS B "MoAeNMPOBaHIe TEMOBbIX, MEXaHUYECKMX U 31eKTPOMArHUTHBIX Noneid. Y. 2 : MeTOAMYECKME YKa3aHWs K 1aGOpaToOPHbIM
paboTam Ana 4 Kypca (akynbTeTa pagmoTeXHUKIA U 3NEKTPOHUKM (HanpasneHne 210200, cneyuansHocTb 210404) AHEBHOTO 1 3204HOTO OTAeNeHWIA / HOBOCKG. roc. TexH.
YH-T ; [cocT.: ™. H. fleBatkoB, C. B. TapaHuH]. - Hosocnéupcek, 2010. - 33, [2] c. : uA.. - Pexxum gocTyna: http://elibrary.nstu.ru/source?bib id=vtls000149144"

B Tabnuue 4.2 npeAcTaBneHo COOTBETCTBIE POPM KOHTPO/S 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNNHBI.

Tabnuua 4.2
Kogpl dopmbl
o KOHTpPONA
KOMMeTeH MNHaMKaTOopbl JOCTUMXXEHNSA KOMMETEHLUMN
LIMI‘/’I Sawura 3K3ameH
Pr3/P
MK-1.B/ [MK-1.B/HA 3. ¥YMeeT co3aaBaTb MaTeMaTUUecKie Mo/enn 06beKTOB NPodeccuoHanbHOM + +
HA |gesTenbHoCTM
YK-1 |YK-12. BolpabaTbiBaeT CTPaTeruio peLleHns NocTaBneHHoM 3anaqm + +

®OH/ OLIEHOYHbIX CPEACTB MO AMCLMMIIMHE NPeACTaBNEH B NpunoXeHnn Ne 1 K paboyel
nporpamme.

5. JlutepaTtypa
OcHoBHas nMTepaTypa




1. Anudepos A. U. DnekTpOTEXHOIOTUYECKIE YCTAHOBKU M CUCTEMBI. Y CTAHOBKH WHIYKIIMOHHOTO
Harpesa : [yueOnoe mocobue] / A. . Amudepos, C. JIynu, M. ®op3an ; HoBocuo. roc. TexH. yH-T.
- HoBocubupck, 2017. - 158, [1] c. : mn.. - Pexum moctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000235908

2. DIEKTPOTEXHOIOTHYECKHE YCTAHOBKU M CUCTEMBI. Terionepeaaya B 3J€KTPOTEXHOIOTHH.
VnpaxkHeHus u 3amauu : yaeOHOe TTocoOue 171 By30B 10 crerranbHocTH 140605
&apos;DIeKTPOTEXHONIOTHIECKIE YCTAHOBKU M CUCTEMBI&APOS;, HAITPABIEHUS OATOTOBKH
140600 &apos;DneKTpOTEXHUKA, IJEKTPOMEXaHUKa U dekTporexHonmoruu&apos; / [B. C.
UYepenunuenko u ap.] ; mox pex. B. C. Uepenuuuenko, A. . Anudepona.- HoBocubupck, 2011 .-
570 c. : cxeMmsl, Ta0..- Pexxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000162819 .-
[Tapan. Tut. 1. aHrI..

3. CrienuanbHbI€e TIaBBI JEKTPOINHAMUKH. DJIEKTPOMATHUTHBIE TIOJSI ¥ PACYETHI DIIEKTPHUECKUX
mapaMeTpPOB TOKOBEAYIIUX IEMEHTOB JJIEKTPOTEXHOJOTMYECKUX YCTAHOBOK [ DJIEKTPOHHBIMH
pecypce] : yuebHoe mocobue / A. . Anudepos, C. JIynu, JI. I1. Topesa, P. A. bukees ; HoBocuo.
roc. TexH. yH-T. - HoBocubupck, [2011]. - Pesxum moctymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000162444. - 3ar:. ¢ 3xpaHa.

JononHnTenbHas nuTepaTypa

1. Bunorpanos A. B. Matematuueckoe MOaeIHMpoBaHNe GU3NIECKUX MPOLIECCOB [ DIEKTPOHHBIIN
pecypc] : 3meKTpOoHHBIN yueOHO-MeToauueckuii komruieke / A. B. Bunorpamos ; HoBocu0. roc.
TexH. yH-T. - HoBocubupck, [2011]. - Pesxum noctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000157556. - 3arx. ¢ sxpaHa.

NHTepHeT-pecypcsl

1. Kongpateesa JI.E. OcHOBBI MeTO1a KOHEYHBIX 37IeMeHTOB: BBenenue. Pacuer ctepxkHEBBIX
cucteM [DnexTpoHHBIN pecypc] : koncmekT nekiuii / JI.E. Konnparteesa. - Bnagumup: Baagum.
roc. yH-Ta, 2007. — 36 c. - Pexxum goctyma

- http://e.lib.vlsu.ru/bitstream/123456789/1191/3/00462 .pdf. - 3arn. ¢ 3xpana.

2. ANSYS Student [Electronic resource] / ANSYS. - ANSYS, Inc., 2016. - Mode of

access: http://www.ansys.com/Student. - Title from screen.

3. Marematrka 1 MaTeMaTHYECKOE MOJETUPOBAHUE [ DNEeKTPOHHBIN pecypc] : KypHam /
MOoOCKOBCKHIT TOCYyIapCTBEHHBIN TeXHUYeCKHUil yHIuBepcuTeT umenn H.D. baymana (HanmoHabHbINH
ucclie1oBaTeIbCKuil yHIUBepeuTeT). - 2003-2017. - Pexxnm

nmocryna: https://elibrary.ru/title_about.asp?1d=54179. - 3ar. ¢ sxpana.

6. MeToanyeckoe 1 NporpaMMHoe obecrieveHre, MHHOPMaLMOHHbIE TEXHOOM M

6.1 MeTogunyeckoe obecrneyeHne

1. MonenupoBaHue TEMIOBBIX, MEXaHUYECKUX U 3JIEKTPOMAarHUTHBIX moneit. Y. 2 : MmeToanueckue
yKa3aHus K 1a00paTopHbIM paboTam i 4 Kypca (akyapTeTa paIuoTEXHUKU U SJIEKTPOHUKHI
(mampasnienue 210200, cienmansrocTs 210404) nHeBHOTO M 3a09HOTO OTAENeHMT / HoBoCcHO. roc.
TexH. YH-T ; [cocT.: I'. H. [leBsitkoB, C. B. Tapanun]. - HoBocubupck, 2010. - 33, [2] c. : un.. -
Pexxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000149144

2. bepnaukoB B. C. MeTonb! MmoaenupoBaHus [ DaeKTPOHHBIN pecypc] : yaeOHO-MeTOauIecKoe
mocobue / B. C. Bepauukos, A. B. Murtuna ; HoBocub6. roc. texs. yu-1. - HoBocubupck, [2011]. -
Pexxum moctyma: http:/elibrary.nstu.ru/source?bib_id=vtls000161931. - 3arn. ¢ sxpaHa.

3. UBanus C. [1. MeToauueckue ykazaHus K JaOOpaTOPHBIM paboTaM IO TUCIIATUTHHE
«MartemaTrueckoe MOAETUPOBaHNE (PU3MUYECKUX MPOLIECCOBY [ DIEKTPOHHBIN pecypc] :
yueOoHO-MeTonuueckoe mocooue / C. I1. UBanus ; HoBocu6. roc. Texs. yH-T. - HoBocuOupck,
[2011]. - Pesxum noctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000161100. - 3aru. ¢ 3xpana.



6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme

1 maket pacmupenuss MATLAB, KOTOpBIil COOEP>KAT MHCTPYMEHTHI JJIsI UCCAEIOBAHMS U PEIICHHS
ypaBHEHUII B YaCTHBIX ITPOM3BOIHBIX B ABYX m3MepeHusx co Bpemenem MathWorks MATLAB
Partial Differential Equation Toolbox

2 makert pacummperuss MATLAB MathWorks MATLAB Symbolic Math Toolbox

3 Cpena st perieHnst MaTEMaTHYECKUX, HH)KEHEPHO-TEXHUYECKUX U HAYIHBIX 3a1a4 Maple
Maple Maple 12

4 HaOOp MHCTPYMEHTOB HHXKeHepHOTro Moaenupoanus ANSYS Ansys Academic Research

5 MathCAD - 3to nHTerpHpOBaHHas CUCTEMA ITPOrPAMMHUPOBAHHUS, OPUEHTUPOBAHHAS HA
MPOBEIEHIE MaTEMATHUECKUX U HH)KeHepHO-TexHmYeckux pacuetos. PTC MathCAD

6.3 NHhopMaLuyoHHble TEXHONOrnK

Mpu OCyLLECTBNIEHIM 06Pa30BATENLHOIO NPOLECCa MO ANCLMMNMHE NPUMEHSIHOTCS AN1EMEHTbI
OVCTaHLMOHHBIX 06Pa30BaTe/IbHbIX TEXHOMOMMA, a TAKXKe CUHXPOHHOFO U aCUHXPOHHOIO
B3aMO/IEICTBYS B 3/1EKTPOHHOI MHOPMaLIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY .

7. MaTepuranbHO-TeXHMYECKOe 06ecreyeHmne

IMpe3eHTaLMOHHOe 060py0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYyOBaHME [eMOoHCTpaums y4ebHbIX 1 METOANYECKNX
(MynbTMMeLMa-NPOeKTOp, 3KPaH, KOMMbIOTEP [MaTepuasios
419 ynpas/ieHuns)




