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®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
MOJAEJUPOBAHUE YCTPOUCTB DJIEKTPUYECKOMU TAI'U
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YacTh 00pa3zoBaTe/iLHOM .
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TJIaHy:
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IIpakTHyeckue 3aHATHSA 7 cemecTp - 32 yaca;
JlaGopaTopHble padoThI 7 cemecTp - 32 yaca;
KoncyabTanum 7 cemecTp - 2 yaca;
CamocrosiTesibHasi padoTa 7 cemecTp - 153,5 yaca;

B TOM uncJje Ha KII/KP He MPeyCMOTPEHO YUeOHBIM MJIAHOM
HWHas koHTaKTHasi padoTa NMPOBOANTCS B PAMKAX YACOB ayANTOPHbBIX 3aHATHIA

BKJIIOYasi:
KontpoabsHnas padora
JlabopaTopnasi pa6ora
IIpome:kyTouHasI aTTeCTAIINS:

IK3aMeH 7 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K

Bnageneyu KoMapos B.I'.
[IpenomaBaTelib NaerTbnratop Rbfa2851c-KomarovvG-bo7i6fea B.I'. Komapos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)
COI'JTACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
CeesieHun o Bnagensue U3N M3aK
PyKOBOIlHTeHB . Bragene, T NyLEHKOB B.A.
00pa30BaTeIbHON MPOTrPaMMBbI Vaerwuatop  R5€5809b4-GlushenkovVA-5aef35 B.A. I'nyuienkos
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmycs) (pacmudpoBKa HOIIHCH)
3BaHHE)
MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
w o CeesieHun o Bnagensue U3N M3aK
3aBel[y}OH_II/II/I BBIITYCKAOIICH i 1 J Bnanenel, PyMAHLEB M.IO.
xadeaps » Mol # Waermvdmiatop  RAD7D7507-RumyantsevMY-eafe 30 M.IO. PymsiHiieB
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozrucs) (pacmudpoBKa HOIIHCH)

3BaHHE)



1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
I_Ie.]'[]) OCBOECHHUSA IUCHUIIJINHBI. HeHBIO OCBOCHHA OUCHUINIMHBI ABIACTCA H3YUYCHUC MCETOJ0B

LeJI€HAPaBICHHOT O BbIOOpA
MaTEMaTUYECKOI0  ONMCAHUA  YCTPOMCTB  3JIEKTPUYECKOM  TATM, HEOOXOOUMOro s  HX
MOJICJIMPOBAaHUS MpPH  HCCIEAOBAHMM M  pa3paboTKe, a TakkKe ONTUMAIbHBIX CHOCOO0OB U
HHCTPYMCHTOB 3SKCIHCPUMCHTAJILHOTO OIIPCACIICHHUA KOJUYCCTBCHHBIX XapaKTCPUCTUK BBIGpaHHOI‘ (6}
OnucaHus
3agaum QU CHUIIITHHbBI

- IpHOOpETEeHNE HABBIKOB MaTEMATHUECKOTO OMMCAHUS YCTPOUCTB ANEKTPUUECKOM TITU U
BHIOOpA MOJIEH B 3aBUCUMOCTH OT LI€IH UCCIICAOBAHMS UIIH Pa3pabOTKH;

- OCBOEHHUE NPUEMOB U THCTPYMEHTOB SKCIIEPUMEHTAIBHOIO ITIOCTPOEHHUS MOJIEJIEH YCTPONCTB
ANEKTPUYECKOM TATH.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIINIi

KOI{ U HAMMEHOBaAHUC KOI[ U HAMUMECHOBAaHUC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl Oﬁy‘leﬂl/lﬂ
KOMIICTCHIIUU HHAUKATOPA JOCTUKCHUS
KOMIICETCHINH

[IK-1 Cnocob6en yunutsiBath | U/1-1nk-1 lemoHCcTpupyeT SHaTb.
9KOJIOTHYecKHe (aKTOPhI YMEHHE YUYUTHIBATh - BUJIBI MOJICTICH, KOTOPbIC MPUMEHAIOTCS B
NP peIlICHUN TpeOOBaHUS IKOJTOTUIECKOTO MCCIICIOBAHISIX U Pa3pabOTKax yCTPOHCTB
po(eCCHOHANIBHBIX 337]a4 | 3aKOHOJATEJIbCTBA TPH BNIEKTPUYCCKOH TSATH.

peleHnH 3a1a4

npodeCCHOHAIBHON YMETh.

NeSTeNbHOCTH - CO371aBaTh MOJIENIN UCCIIEyEeMbIX U

MPOEKTHPYEMBIX YCTPOMCTB
AIIEKTPUYECKON TATH JJISI OLIEHKU
apaMeTpoB, XapaKTEPUCTUK U
(YHKIIMOHUPOBAHUS 3TUX OOBEKTOB.

[TK-5 Cnocoben yuutsiBath | UJI-1nk-5 JlemoHCTpUpyeT 3HATh:

apaMeTphl U 3HAHHE XaPAKTEPUCTHK U - XapaKTePUCTUKHU U PEKUMBI paOOTHI
XapaKTePUCTUKU OCHOBHBIX | PEKUMOB pabOTHI OCHOBHOTO OCHOBHOT'0 000PYIOBaHHUsI YCTPOICTB
3JIEMEHTOB, IPUMEHSIEMBIX 000py1I0BaHUS TATOBBIX DJICKTPUYCCKOH TATH.

B YCTPOWCTBAX TATOBOTO IO CTAHIINI

JEKTPOCHAOKEHUS YMETB:!

- CTPOUTh XaPAKTEPUCTUKU OCHOBHOTO
000pyI0BaHUS YCTPOMCTB AIIEKTPUUECKON

TSATH.
ITK-5 Cnioco6en yuntbiBath | UJ1-2mk-5 JemMoHCTpHpYET 3HaTh:
rapaMeTpsl U IMOHUMAaHUeE MPUHLIUIIOB - IIPUHIUIIBI TIOCTPOCHHUA U
XapaKTEPUCTUKU OCHOBHBIX | MOCTPOCHHUS U (pYHKIIHOHMPOBAHHS CHCTEM TATOBOIO
9JIEMEHTOB, MPUMEHSEMBIX | (DYHKIIMOHHUPOBAHUS CHCTEM DJIEKTPOCHAOKEHHUSL.
B YCTPOWCTBAX TATOBOTO TATOBOTO JIEKTPOCHAOKEHUS
AJIEKTPOCHAOKEHHUS YMETh:
- pa3buparbcs B PYHKIMOHUPOBAHUH
CHUCTEM TATOBOTO JJIEKTPOOOOPYTOBAHUS.
ITK-6 CniocobeH N -1nk-6 demoHCTpUpYET 3HATh:
PacCUUTHIBATH U 3HAHUE OrpaHUYCHHIT - OTPaHUYCHUS JOITYCTHMBIX PEKHMOB

oOecrnieunBaTh TpeOyembie JOTTYCTHUMBIX PEXHUMOB pabOThI paboter SIIC.
PEKUMBI padOTHI TATOBOTO | BJIEKTPONOABHIKHOIO COCTaBa
3JIEKTPOOOOPYAOBaAHUS Y CIIOCOOBI X 00eCTICUeHMsI YMCTb.




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

- OTIPENICISITh OTPAHUYCHUS PEIKHMOB
paboThI TOJIBIKHOTO COCTaBA.

[IK-6 Criocoben
paccUYHMTHIBATh U
oOecrieunBaTh Tpedyemble
PEKUMBI padOTHI TATOBOTO
AIIEKTPOOOOPYTIOBAHUS

NJI-2nix-6 JlemoncTpupyer
CHOCOOHOCTH MPOU3BOINTH
pacueT TpedyeMbIX PeKUMOB
paboTHI TATOBOTO
AJIEKTPOOOOPYIOBAHUS

3HATH:
- crIocoOBI pacyeToB TPEOYEMBIX PEKUMOB
paboThI TATOBOT'O 3JIEKTPOOOOPYIOBAHHUS.

YMETB:

- OIPEIENATh PEKUMBI padOThl YCTPOICTB
ANEKTPUYECKOM TATH;

- pacCUMTHIBATh TPeOYyEeMbIE PEKUMBI
paboThI TATOBOTO 3JIEKTPOOOOPYIOBAHHUS.

ITK-6 Criocoben
pacCUUTHIBATH U
obOecrnieunBath TpeOyembie
PEXHUMBI pa0OTHI TATOBOTO
AJIEKTPOOOOPYIOBAHUS

N J1-3nk-6 JemoncTpupyet
CIIOCOOHOCTH IPOU3BOAUTH
pacyer JIEMEHTOB TSTOBOTO
AIEKTPOOOOPYIOBAHUS

3HATh:
- crIocoOBI PACYETOB JICMEHTOB TATOBOTO
AIEKTPOOOOPYIOBAHMUSL.

YMETh:
- OCYILIECTBJISATH PACYETHI TATOBOTO
AIIEKTPOOOOPYIOBAHMSL.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TPOQECCHOHAIBHOW 00pa3oBaTeNbHOW IpOrpaMMme
Onextpuueckuii Tpancnopt (nanee — OIIOII), nanpaBnenus noaroroBku 13.03.02 DnekTposHepreTuka u
AJIEKTPOTEXHUKA, YPOBEHBb O0Opa30BaHuUsl: BhICIIee 00pa3oBaHue - OaKkaiaBpuar.

basupyercst Ha ypoBHE cpeiHero oo1ero oopazoBaHus.

PesynbTarsl 00yueHus, NoIy4eHHbIE IPU OCBOEHUHU AUCUUIIIMHBI, HEOOXOAUMBI IIPY BHINOJIHEHUH
BBIITYCKHON KBaTM(PUKALIMOHHOM paboThI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
. KIIP | TK | UKKII | TK p J——
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [MonsiTue Monenu u eé 38 7 6 6 6 - - - - - 20 - Camocmoamensnoe uzyuenue
poJb B mporiecce meopemuuecko2o mamepuana: Uto takoe
MO3HAHUS U TIPEIMETHO Maremaruueckas Mozeinb? Uro Takoe
NIPaKTUYECKOU ¢dusnyeckas Mmonens? OTiaM4YHMe MaTepHaIbHBIX
JIeATENIbHOCTH u abcTpakTHBIX Mojenei. [Iponenypa
yenoBeka. [lenu ¢dbopmupoBanus 3GHEKTUBHOM MOIEITH.
MOJICITUPOBAHUSL. H3yuenue mamepuanos numepamypHsix
Kraccudukanms UCHOYHUKOG:
Mozenei [1], cTp. 3-7
1.1 TTousTre Mmomenu u eé 38 6 6 6 - - - - - 20 -
pOJIb B TIpoIIECcCe
NO3HAHUS U PESIMETHO
MPaKTUYECKOMN
JIeATeIbHOCTH
yenoseka. Llenun
MO/ICITUPOBAHUSI.
Knaccudukanus
Mozenei
2 TeopeTnueckue 0OCHOBBI 42 6 6 6 - - - - - 24 - Ilo020mo8Ka K npaKkmu4eckum 3auamusm:
MOJCITUPOBAHUSI OCBOHUTB TIpaBUIIa COCTABJICHUS
2.1 | Teoperuyecknue OCHOBBI 42 6 6 6 - - - - - 24 - MaTEMaTUYECKUX MOJIENE.
MOJICTTMPOBaHHUS H3yuenue mamepuanog iumepamyprbix
UCIOYHUKOB:
[1], cTp. 8-16
3 Kommsrotepasie 46 6 6 8 - - - - - 26 - Ilodz0mogKa K meKyuiemy KOHmpoio:
CHCTEMBI IToBTOpEHNEe MaTepHuaa Mo paszaery
MOJICJIMPOBAHUS "KoMmnproTepHbIE CHCTEMBI MOJETNPOBAHHA"
3.1 KomnbrorepHbie 46 6 6 8 - - - - - 26 - IToozomoeka K npaKkmuuecKum 3aHAMUAM:

5




CHUCTCMBI
MOJCJIMPOBaHUA

OcBouTh KOMIBIOTCPHBIC NHCTPYMCHTDI
MOACJIMPOBaHUA.

H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO6.

[2], cTp. 3-25
[4], 32-46
4 3D-monenupoBanne 1 44 24 Iloozomoeka Kk nadopamopnoii pavome: J1ns
CAIIP BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
4.1 3D-monenupoBanne 1 44 24 HEOOXOANMO MPEIBAPUTENBEHO U3YIHTh TEMY 1
CAITP 3a71a4qM BBITIOHEHMS Ta0OpaTOpHOil paboThI, a
TaK K€ U3y4YUTh BONPOCHI BApUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "3D-monenupoBanue u CAIIP"
Marepuay.
I10020mo6Ka K RpAKMUYECKUM 3AHAMUAM:
W3ydyeHune JONOIHUTENFHOTO MaTepHaa 1o
pazneny "3D-monenupoBanue u CAITP"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[3], cTp. 3-27
5 CoObITHiTHOE K 46 26 IToozomoeka k nadopamopnoii pabome: J1ns
¢usnueckoe BBITIOJTHEHHS 33/1aHUH 110 J1abopaTopHOi padore
MO/JICIIMPOBAHNE HEOOXOAMMO TPEIBAPUTEIIEHO U3YUHTh TEMY U
5.1 CoOsbITHitHOE 46 26 3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
¢usnueckoe TaK K€ U3y4YUTh BOIPOCHI BAPUAHTOB
MOJIETUPOBaHHUE 00pabOTKH Pe3ysIbTAaTOB 110 U3YYCHHOMY B

pazzgene "CoOpITHiHOE U pU3NIECKOEe
MOJIeIMPOBaHKE" MaTepHay.

Tloozomosxka K ayoumopHvim 3auamusam:
[IpopaboTka JIeKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoska K KOHMPOLHOU pabome:
H3ydenne MaTepHaoB Mo pa3ueiry
CoObITHIiHOE U (PHU3HYECKOE MOICITUPOBAHKE U
MTOATOTOBKA K KOHTPOJIBHOU paboTe
Iloozomoeka K npaKmuyecKum 3aHAmuIm:
N3yueHnue marepuana o pasaeny
"CoObITHITHOE U U3HYECKOe MOJeTMpoBanue"
IIOATOTOBKA K BBIIIOJTHCHUIO 3a}IaHHﬁ Ha
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MPAKTUYCCKUX 3aHATUIX
CamocmoamenbHoe uzyuenue
meopemuueckozo mamepuana: VI3yacuue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"CoOpITHitHOE U (hPHU3HIecKoe MOAeIHpOBaHuE"
Tloozomoexa pacuemuvix 3a0anuii: 3a1aHus
OpHEHTHUPOBAHBI Ha PEIICHNS MHUHN3aa4 110
paszgeny "CoObITHITHOE U PH3HYECKOE
MonenupoBanue". CTyIeHTH He00X0IUMO
MOBTOPUTH TCOPETHUCCKHIA MaTePHAI,
pazo0path IpUMeEpHI PEIICHUS aHATTOTUIHBIX
3a7a4. MPOBECTH PACUYCTHI [T0 BAPHAHTY 3aaHUS
U cOeJIaTh BBIBOBI. B Ka4yeCTBC 3alaHUS
HCTIONIB3YIOTCS CICIYIONIUE YIPAKHCHUS:
H3yuenue mamepuanog 1umepamypHslx
UCMOUHUKOG:

[1], ctp. 17-26

DK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemectp 252.0 32 32 32 0.5 120 335
Hroro 3a cemecTp 252.0 32 32 32 2 - 0.5 153.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBuIyanbHble KOHCYIBTAIMK 110 KYpCOBBIM IpoekTaM/pabotam; I'K- rpyrnoBsie KOHCYIbTallUU TO pa3jienamM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmii koHTposb; [TA — npomexyTrouHas

aTTeCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Honamue mooenu u eé poib 8 npouecce NO3HAHUSL U NPEeOMemHo NPAKMUYEeCcKol
oesmenvrocmu yenogexkd. Llenu mooeauposanus. Knaccuduxayus mooeneu

1.1. TlonsiTue Mozienu U €€ poJib B MPOLIECCe MO3HAHUS U MPEIMETHO MPAKTHUYECKOM
nesaTebHOCTH YenoBeka. Llenu monenupoBanus. Kinaccudukanus Mmoaenei

[Tonatne moxenun u €€ POJU B IMO3HAHUH, MPEAMETHO-IIPAKTUYECKON NESITEIBbHOCTH U
nponeccax ymnpapiaeHus. COOTHOIIEHUE JIETEPMUHUPOBAHHBIX M BEPOSTHOCTHBIX IPOILIECCOB U
Mozaeneid. MonenupoBaHUE Kak METOJ Hay4dHOrO MCCIEAOBaHUs, MOJEIb KAaK HHCTPYMEHT,
pa3pabOTKH, HAJAJIKU W SKCIUTyaTallud TEXHHUYECKOTO OOBEKTa M CPEACTBO JUISI €0 yIpaBJICHUS.
Knaccudukanuu mojeneii mo crnoco0y onucanus 00beKTa U peaanu3aiui MOJICIIH.

2. Teopemuueckue ocHOBbl Modeﬂupoeanuﬂ

2.1. Teoperuyeckue OCHOBBI MOJIETIUPOBAHUS

[pouecc coznanust monenu. [logobue pasHOPOIHBIX O (PU3NIECKUM CBOWCTBAM TEXHUYECKUX
O00BEKTOB KaK METOJ MaTeMaTH4eckoro wmojenupoBanus. Kputepun momobus. Cucremsl
(HU3MYECKUX BEJIMYMH KaK OTPaKEHHE 3aKOHOB MPHUPOABI M aHauM3 pasMepHocTH. Dusmueckoe
MOJICIIMPOBAaHNE KaK OSKCIIEPHUMEHTAIbHAS MOZAETh 00bekTa. KOMIbIOTEpHBIE TEXHOJIOTHH Kak
MHCTPYMEHT MaTeMaTu4eckoro u Gpuzndeckoro MoaeanpoBanus. OyHKIUH HEeTU U (HaKTOPHL..

3. Komnvromepuule cucmembl Modeﬂupoeaﬁwz

3.1. KomnproTepHbIe CUCTEMbI MOJICTUPOBAHUS

KommbrorepHasi cucrema MOJEIMPOBAaHUSI, KaK COBOKYITHOCTh MPOTPAMMHBIX M alllapaTHBIX
CPEICTB [UIsl peaju3alud YHCICHHO-COOBITHIHONW MaTemaThdeckod Moxenu. llpenmyiiectBa
KOMITBIOTEPHOTO MoOJeNupoBaHusi. ba3oBbie cpeacTBa M OCHOBHBIE JTallbl KOMIBIOTEPHOTO
MoenrpoBaHus. iMurannoHHoe (cuTyalioHHoe) MoienupoBanue. [IpakTuueckoe mpuMeHEHHe. .

4. 3D-mooenuposanue u CAIIP

4.1. 3D-monenuposanue u CAIIP

3D-MonenupoBaHHe Kak TEXHOJOTHS CO3JaHHS BHPTYAIBHBIX OOBEMHBIX H300paskeHUI
00bekToB KOHCTpyupoBaHusi B CAIIP. OcnHoBuble mpuémsl pabotst B CAIIP mo co3nanuto
00béMHBIX  Mogened.  [lpuHnunsl  0e30yMakHOM ~ TEXHOJOTMM  KOHCTPYUPOBAaHUA U
TE€XHOJIOTMYECKONM IOATOTOBKHM IPOU3BOJACTBA. JlONMOJHUTENBHBIE CpPEACTBA MOJIEINPOBAHUS
KOHCTPYKTUBHBIX napamerpoB uzaenuid B CAIIP. Ilepenoc paspaborannsix 3D-Moxeneit B apyrue
CHUCTEMBI MOJEIIUPOBAHMUS. .

5. Cobuimutinoe u uszuueckoe mMooeruposanue

5.1. CoObITHiiHOE U (PU3HUECKOE MOAECTUPOBAHHE

MopenvpoBaHue ¥ CUMYJISIIUS KOMOMHATOPHOM M TIOCTIEOBATEIbHON JIOTUKH, OCHOBAaHHOW Ha
MallliHaX COCTOSIHUM M OJIOK-CXeMaxX, pearupyromux Ha coObITHs. Puznueckoe MOAEIMPOBAHUE
MEXaHUYECKUX, TUAPABINYECKHX, JIEKTPUUECKHUX, IJEKTPOHHBIX U JJIEKTPOMEXAHUYECKUX CHCTEM.
MogenupoBaHie CUCTEM YIpaBJIEHUs, pa3padOTKa YHNPaBIAIOMIMX KOJIOB JUIS BCTPOSHHBIX
MHUKPOKOHTPOJIJIEPHBIX CUCTEM YIIPABIIEHNS HA OCHOBE MOJIENIA CUCTEMBI..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. Bo1bop Tuma Mojien KOMIIOHEHTOB JIEKTPOTEXHUYECKUX YCTPOUCTB;
2. MaremaTtuueckoe nofi001e U aHaJIu3 pa3MEpPHOCTH;



3. OcHOBBI pabOTHI C KOMITBIOTEPHBIMU CHCTEMaMH MOJICIIMPOBAHUS;

4. Co3aHre MaTeMaTUYeCKUX MOJICIICH 0OBEKTOB C TIOMOIILIO0 OJIOK-CXEM KOMIBIOTEPHON
CHCTEMBI

MOJICIIUPOBAHUS;

5. OcHoBbl 3D-MonenupoBanus B CAIIP;

6. OCHOBBI COOBITHITHOTO MOJICTTUPOBAHMUS;

7. OcHOBBI (PU3HUYECKOTO MOJICITUPOBAHHSI C TOMOIIBI0 KOMIIBIOTEPHON CHCTEMBI
MOJCIIUPOBAHUS.

3.4. Tembl 1a060paTOPHBIX padoT

1. [Toctpoenue 3D-moxens aeranu st YOT B CAIIP «FreeCADy;

2. ITocTtpoenne Mmoaens KoHedHoro apTomara st YOT ¢ momortbio cuctemsl Scilab;

3. [locTpoeHne KOMNBIOTEPHON MO ABUKEHUS TPAHCTIOPTHOTO CPEJICTBA C MTOMOIIBIO
cucTteMsl Scilab;

4. IloctpoeHne KOMIBIOTEPHON MOJIENN ANEKTprUUeckon menu aist YIOT ¢ momMoIibio CUCTEMBI
Xcos Scilab;

5. Iloctpoenne koMIbIOTEpHON Moenu nekTponpusoaa st YOT ¢ nomonibio Xcos
cucremsl Scilab.

3.5 KoncyabTanuu

N

Ea

Ipynnoevie koncyremayuu no pazoeaam oucyuniunsl (I°'K)

OO6cyxaeHne MaTepuaioB 1o keiicam paszaena "[lonarue monenu u e€ poib B Iporecce
MIO3HAHUS U NPEAMETHO NMPAKTUYECKOM JEeATENIbHOCTH yesioBeka. llenn monenupoBaHus.
Knaccudukanms moneneir"
OO6cyxxnenre MaTepualioB 1Mo kKeiicam pazjena "TeopeTudeckre OCHOBBI MOJEITHPOBAHUS"
OOcyxnaeHne MarepuanoB 1o  Keiicam  pasgena  "KommbloTepHble — CHCTEMBI
MOJIeIUpOBaHUS"
OO6cyxaeHue MatepuaioB o kelicam paszaena "3D-monenupoBanue u CAITP"
OO6cyxnenue wmarepuasioB 1o Kedicam pasgena "CoOblTuiiHOE U (QU3NYECKOE
MoJieupoBaHue"

Texywuii konmpons (TK)

KoHcynbranuu HanmpapieHbl Ha MOJy4YeHUE WHAWBUIYAIbHOTO 3a/1aHUs ISl BBIIOJHEHUS
KOHTPOJIbHBIX MEPOTIPUATHIL 110 pazneny "KoMmnbroTepHble cucTeMbl MOiEIUpOBaHuUs"
KoHcynbranuu HanmpapieHbl Ha MOJy4YeHHE WHAWBUYAIbHOTO 3a/1aHUs ISl BHIIOJHEHUS
KOHTPOJIbHBIX MepONpusATHii o pazaeny "3D-monenuposanue u CAIIP"

KoHcynbranuu HanmpapieHbl Ha MOJyYeHUE WHAWBUYAIbHOTO 3a/1aHUs JUJIsl BHIOJHEHUS
KOHTPOJIbHBIX MEPONIpUATHIl 110 pa3neny "CoObITHIIHOE U u3ndeckoe MoieapoBaHue"

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTVCIUIUTUHBI (B

O1eHOYHOE CPEIICTBO
(THI ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Konpt
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB COOT]::;CIT ;3 e
1]12]3]4]5

3HaTh:

BUJIBI MOJIETICH, KOTOpbIE IPUMEHAIOTCA B UCCENOBAHMAX U | 1 Tl P R KonTponbnas padota/KomnbroTepHbie

pa3paboTKax yCTPONCTB IEKTPUICCKON TATH CHUCTEMBI MOJICTTUPOBAHUS

XapaKTePUCTUKU U PEKUMBI paOOThI OCHOBHOTO -1 + + KonTponbnas padora/KommnbroTepHbie

000pYy/IOBaHUST YCTPOUCTB AINEKTPUICCKON TATH A-lms CHUCTEMBI MOJICTTUPOBAHUS

MIPUHIIMITBI TOCTPOSHUS ¥ PYHKIIMOHUPOBAHUS CUCTEM Jlaboparopunas padota/IlocTpoenue Mmoaenu

TATOBOTO AJIEKTPOCHAOKEHHS N-2nk-s + | + KOHe4yHoro apromara i YOT ¢ moMoIipto
npunokeHus Xcos Scilab

OTpaHUYEHUS TOMYCTUMBIX PeKUMOB padboTsl DIIC JlaboparopHas padota/IlocTpoenue Mmoaenu

N-1nk-6 + + anexTpudeckoi nenu aist YIOT ¢ momoiibio

npuiokeHus Xcos Scilab

CIOCOOBI PaCYETOB TPEOYEMBIX PEXKHUMOB pabOThI TATOBOTO Jlabopartopnast pabota/llocTtpoenue moaenu

ANEKTPOOOOPYIOBAHUS NJ1-2nk-6 + | + anekTpuueckoit nenu s YT ¢ momoibro
npuiiokeHus Xcos Scilab

CHOCOOBI paCYeTOB AJIIEMEHTOB TSTOBOTO WI-3 + 1y KonTponbnas pabota/TeopeTnueckrne OCHOBBI

ANIEKTPOOOOPYIOBAHUS H-Snke MOJICIIUPOBAHUS

Ymern:

CO3/1aBaTh MOJICJIN UCCIEYEMBIX U TPOECKTHPYEMBIX Kontponbnas pabora/TeopeTndeckre OCHOBBI

YCTPOMCTB 3IEKTPUUECKOM TATH JJIs1 OLIEHKU [1apaMeTpPOB, N-1nk-1 + |+ + MOJEIUPOBAHUS

XapaKTePUCTHK M QYHKIIMOHUPOBAHUS ITUX OOBHEKTOB

CTPOUTH XapaKTEPUCTUKHA OCHOBHOTO 00OPYI0BaHUS VT-Limcs + KonTponbras pabota/TeopeTnueckrue OCHOBBI

YCTPOWCTB JEKTPUUECKON TATH MOJICITUPOBAHUS

pa3buparbes B QYHKIIMOHUPOBAHUH CUCTEM TSITOBOTO -2 + |4 KonTponbnas pabota/KommnbroTepHbie

AIEKTPOOOOPYIOBAHUS A-2mcs CHUCTEMBI MOJICTTUPOBAHUS

OTIPEIEIATh OTPAHUYCHUS PEKUMOB PAOOTHI TIOIBHYKHOTO VT-Lics + Kontponbnas pabora/KommnberoTepHbIe

cocTaBa CHUCTEMBI MOJIETTUPOBAHUS
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paccuuThIBaTh TpeOyemble PeKUMbI paOOTHI TATOBOTO

Kontposbnas pabora/KommnberoTepHbIe

AIEKTPOOOOPYIOBAHUS WL-2mes CUCTEMBI MOJICITMPOBAHHS
OIIPENIENIATh PEXKUMBI paOOTHI YCTPOUCTB ICKTPUICCKOM JlabopatopHnas pabora/IlocTpoeHne Moaenu
TATH NJI-2nik-6 anexTpuueckoit nenu aist YIT ¢ momoiibio
npuioxxenus Xcos Scilab
OCYIIIECTBISTh PACYETHI TATOBOTO 3JIEKTPOOOOPYIOBAHUS Jlaboparopuas padota/IlocTpoenue Moaenu
N/1-3nk-6 KOHeYyHOoro aBToMata i1 YOT ¢ moMoILIbI0

npusoxenus Xcos Scilab

11




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanmszanuu: KommnbsrorepHoe 3aganue
1. Kommnbrotepuslie cuctembl MonenupoBanus (Kontpospnas pabota)
2. IToctpoenne Moaenu KoHeYHOTro apToMara st YOT ¢ momoisto npusoxkenust Xcos Scilab
(JIaboparopnas paboTta)
3. [TocTpoenue Moaenu snekTpudeckon renu ;s YOT ¢ moMomipio nmpuioxeHus Xcos Scilab
(JIaboparopuas paboTta)
4. Teopetnueckue ocHOBBI MozenupoBanus (KoHTponbHas padorta)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHASI ATTECTAIUSA MO AUCHUIJINHE
Oxzamen (Cemecmp Ne7)

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. Unbunckuii, H. @. MonenupoBaHue B TEXHUKE : YueOHOe mocobue 1o Kypcy "MozenupoBaHue
B TEXHHKe" 110 HaIlpaBJICHUIO "DJIEKTPOTEXHUKA, JJIEKTPOMEXaHUKa U 3nekTporexHoiorun” / H. @.
Wnbunckuit, Mock. suepr. un-t (MOU TVY) . — M. : Uza-Bo MDU, 2004 . — 84 c. - ISBN 5-7046-
1177-X

2. Epun, C. B. ABTOMaTH3aIMs1 HHKEHEPHBIX PACUETOB C MCIOJIb30BaHKHeM nakera Scilab :
npaktudeckoe nmocodue / C. B. Epun, 0. JI. Hukonaes . — M. : Pycaiinc, 2018 . — 183 c. - ISBN
978-5-4365-1555-7 .;

3. [loremkun, A. E. TBepnorensnoe moaenupoBanue B cucreme Kommnac-3D / A. E. [lotemkuH . —
CII6. : BXB-IlerepOypr, 2004 . — 512 c¢. + CD-ROM . — (Macrep pewenuii) . - ISBN 5-941574-72-
X.:

4. A. A. llItanr, A. B. Msrex, M. B. SIpocnaBues- "MozaenupoBaHue TATOBOTO IPUBOJA B
MATLAB Simulink", 3garensctBo: "HoBOoCcHOUpPCKUil rocyaapCcTBEHHBIN TEXHUUECKUN
yausepcuret", HoBocubupcek, 2016 - (48 c.)
https://biblioclub.ru/index.php?page=book&id=575039.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Kommac 3D;

2. Scilab;

3. KiCad,;

4. OC Debian;

5. AVR Studio.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas oudamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyasTaHnt ctygenta' - http://www.studentlibrary.ru/

11. ba3a nannbix INSPEC na niargopme komnanun EBSCO Publishing -
http://search.ebscohost.com

12. MaTenTHas 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

13. ba3a nannbix gucceprauuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

14. Kypnaa Science - https://www.sciencemag.org/

15. DaexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

16. IopTaa oTKpHITHIX JaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

17. ba3a oTKpBITHIX JaHHBIX MUHUCTEPCTBA TPYAa U COUUANbHO 3aUTHI PD -
https://rosmintrud.ru/opendata

18. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAApTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3anmthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

19. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

20. Ba3a oTKpBITHIX 1aHHBIX PocunmonuTopunra - http://www.fedsfm.ru/opendata

21. DeKTpOHHAsA OTKPbITAasA 0a3a naHHbIX "Polpred.com O630p CMHU" -
https://www.polpred.com

22. Uudopmanmonno-cnpaBoyHas cucrema «Konexc/Texakenepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

23. HannoHabHbIIi mopTan oHiaiin o6yuenust «OTKpbITOE 06pa3oBanuey - https://openedu.ru
24. OpuunanbHblii caiiT @eepajibHOr0 ATEHTCTBA MO TEXHHYECKOMY PeryJIMpOBaHUIO
MmeTposoruu - http://protect.gost.ru/

25. OTKpbITast yHUBepcUTeTcKasi uHpopMmanuonHas cucrema «POCCHUS» -
https://uisrussia.msu.ru

26. O¢unuaabHblii caiiT MUHHCTEPCTBA HAYKHU U Bbiciiero odopasoBanusi Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

27. OdununanbHblii caiiT @eepaabHOil CJIyKObI 10 HA30pY B cepe 00pa30BaHUs M HAYKH -
https://obrnadzor

28. ®enepanabHblii moptasu "Poccuiickoe o6pazoBanme’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

Tun nomemennst Homep aynutopun, OcHamenne
HAaUMECHOBAaHHUEC
Y4eOHble ayAUTOpUH IS T-406, CTOJI, CTOJI KOMITBIOTEPHBIM, CTYII,
MIPOBEJICHUS JTIEKIIMOHHBIX BreranciauteapHEIN mkad, 1ocKka MapkepHasi, KOMITBIOTEP
3aHATHI M TEKYIIEr0 KOHTPOJIS LICHTD MEPCOHAJIbHBINA, KOHAUIMOHED
YueOHbIC ayAUTOPUH IS T-406, CTOJ1, CTOJI KOMIIBIOTEPHBIH, CTYII,
MPOBEACHUS TPAKTUYECKUX BrruncnureabHbIN mkad, 10CKa MapKepHas, KOMIBIOTEP
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sansatuii, KP u KII LIEHTP MEePCOHAJIbHBINA, KOHAUIIMOHED
Y4eOHble ayAUTOPHUH TS T-406, CTOJI, CTOJI KOMITBIOTEPHBIH, CTYII,
MPOBEJICHUS J1a00OPATOPHBIX BoruncnuTenbHbIi mkad, 10cKa MapKepHas, KOMIBIOTEP
3aHATUN LICHTD IIEPCOHAJIBHBIN, KOHAUIMOHED
YyeOHbIC ayAUTOPUH IS T-406, CTOJI, CTOJI KOMITBIOTEPHBIH, CTYII,
IIPOBEICHUS IIPOMEKYTOYHON BeruucnurenbHbi mKkad, J0cKka MapKepHasi, KOMITbIOTEP
aTTecTaluu LEHTP MIEPCOHAIbHBIN, KOHTUITMOHED
[Tomewmenus s T-124a, Kabuner CTyJ, mKad ISt TOKyMEHTOB, CTOJ
CaMOCTOSITENILHOM paboThI COTPYJTHUKOB NUCHbMEHHBIN
[Tomemenus asst T-124, JIaboparopust Kpecio pabouee, cTyII, mKad, CTONI
KOHCYJbTUPOBAHUS kad. "OKAOuDT" MUCbMEHHBIN
[Tomernenus 1Jist XpaHeHUst T-122, KinagoBas CTeIUIax, mKad, mkad mis
o0opynoBaHus U y4eOHOTO JIOKyMEHTOB

VHBEHTAaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MonenupoBaHue YCTPOUCTB ICKTPUYECKOM TITH

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4

Teopetnueckue ocHOBbI MozenupoBanus (KontponbHas padoTa)

Kommnbrotepnsie cuctembl MoaenupoBanus (Kontponsnas pabota)
[TocTpoenue Moaenu koHeuHOTO aBTomata i Y OT ¢ moMonisio npuioxkenus Xcos Scilab

(JTaboparopuas paboTta)

[TocTpoenue Mmoaenu saekTpudeckoi nenu s YOT ¢ moMoripio npunoxkeHus Xcos Scilab

(JTaboparopuas padoTta)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wunekc KM- | KM- | KM- | KM-
Howep Paszpen nucnurimmHb KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
[TonsiTHe MO/IENH U €€ POJIb B IIpOIecCe TIO3HAHUS U
1 IPEIMETHO MTPAKTUYECKOH 1eATeIbHOCTH uesoBeka. Llenn
moaenupoBanus. Knaccudukanus monenei
[TonsiTHe MOzENM U €€ POIIb B IIpOLecce MO3HAHUS U
11 IIPEAMETHO MPAKTHYECKON EATEIbHOCTH YenoBeka. Llenun + + +
moaenupoBanus. Knaccuukanus moaenei
2 Teoperndeckre OCHOBBI MOICITHPOBAHUS
2.1 Teopernueckre OCHOBBI MOJEIUPOBAHMS + + + +
3 KommbroTepHbIe CHCTEMBI MOICTTUPOBAHUS
3.1 KoMnbroTepHble CHCTEMBI MOIEITUPOBAHUS + + + +
4 3D-monenmupoBanue u CAITP
4.1 3D-monenupoBanue u CAITP + + +
5 CoOpITHiiHOE U (PU3HUECKOE MOJEINPOBAHHE
5.1 CoOpITHiiHOE U (PU3HUECKOE MOJEINPOBAHHE + +
Bec KM, %: | 25 25 25 25
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