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HaumeHoBaHue 00pa3oBaTebHOI NPOrpaMMbl: JIeKTPUYECKUH TPAHCIIOPT
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1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
I_Ie.]'[]) OCBOECHHUSA IUCHUIIJINHBI. HeHBIO OCBOCHHA OUCHUINIMHBI ABIACTCA H3YUYCHUC MCETOJ0B

LeJICeHarpaBJICHHOI'O
MAaTEMaTHYICCKOI'O
MOACIIUPOBAHUA

ONUCaHus
Ipy  HCCIEAOBaHUU U  pa3paboTke,

YCTPOWCTB

ANEKTPUUECKON

BBIOOpA
TATH, HEOOXOIMMOTO ISl UuX
TaKXKe ONTHUMAIBHBIX CIIOCOOOB U

HHCTPYMCHTOB OSKCICPUMCHTAJIBHOTO OMNPCACICHHUA KOJWUYCCTBCHHBIX XapaKTCPUCTUK BbI6p3,HHOI‘O

OIMKMCaHUusA

33[[3‘11/1 AUCHHUIIIMHBI

- IpUOOPETEeHNE HABBIKOB MaTEMAaTHUYECKOIO OMMCAHUS YCTPOMCTB IEKTPUUECKOM TITU U
BHIOOpA MOJIEH B 3aBUCUMOCTH OT LI€IH UCCIICAOBAHMS UIIH Pa3pabOTKH;
- OCBOCHHE MPUEMOB U HMHCTPYMEHTOB IKCIIEPUMEHTAJILHOTO TOCTPOCHHS MOJIETIEH YCTPONCTB

ANEKTPUYECKOM TATH.

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

KOI{ U HAMMCHOBAHHEC
KOMIICTCHIMH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA JOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITKS CnocoGen co3naBath U
AHAJIN3UPOBATh MOJEIIN AJIs
IIPOTHO3UPOBAHUS CBOWCTB
OCHOBHBIX 2JIEMEHTOB
AIIEKTPUYECKOTO
TpaHCIOpTa

NJI-1nxs JdeMoHCTprpyeT
3HaHHUS METOJIOB CO3JaHUs
KOMITBIOTEPHBIX MOJEIIEH IS
YCTPOMCTB JIEKTPUUYECKOU
TATH U TATOBBIX NMOACTaHLUN

3HATh:
- BUAbI MOI[CJIefI, KOTOPBIC IIPUMCHATOTCS B
MCCJIEIOBAHMX U Pa3pabOTKaxX yCTPOUCTB
AIEKTPUYECKOM TATH.

YMETB:

- CO3/1aBaTh MOJIENU HCCIIEAYeMbIX U
MPOEKTHPYEMBIX YCTPOMCTB
AIIEKTPUYECKON TATH JJISI OLIEHKU
apaMeTpoB, XapaKTEPUCTUK U
(YHKIIMOHUPOBAHUS 3TUX OOBEKTOB.

ITK5 Cnocoben co3gaBaTh U
AQHATM3UPOBATH MOJICITH JJIS
MIPOTHO3UPOBAHUS CBOWCTB
OCHOBHEIX DJIEMEHTOB
AIEKTPUUECKOTO
TpPaHCIIOPTA

N/1-2nks Bemonuser ananus
KOMITBIOTEPHBIX MOJEIIEN
YCTPOMCTB JIEKTPUUYECKOU
TATH

3HATh:
- XapaKTePUCTUKH U PEXHUMBI pabOThI
OCHOBHOT'O 000pYyI0BaHUs YCTPOICTB
AIIEKTPUUYECKOHN TSTH.

YMETB:
- pa3buparbcs B QyHKIIMOHUPOBAHUU
CHCTEM TSTOBOT'O 3JIEKTPOOOOPYAOBaHUS.

[TK6 CniocobeH yuuThIBaTh
napaMmeTpsl U
XapaKTEPUCTUKU OCHOBHBIX
3JIEMEHTOB, IPUMEHSIEMBIX
B YCTPOWCTBAX TATOBOTO
AJIEKTPOCHAOKEHUS

N/I-1nke JeMOHCTpHpYeT
3HAHWE XaPAKTEPUCTHK H
PEKUMOB PabOTHI OCHOBHOTO
000pyTIOBaHUS TATOBBIX
MOJACTaHLINI

3HATh:
- 0a30BbI€ MMPOTPAMMHBIE U allllapaTHHIE
CpEeJICTBA KOMIIBIOTEPHOTO
MOJEIIUPOBAHUSA JJIsl OLIEHKU Pa3IMYHbIX
rmapamMeTpoOB, XapaKTEPUCTUK U
MOCTPOEHUS UMUTALIMOHHBIX
(cUTYallMOHHBIX ) MOJIEJIEH PTIEKTPUUECKON
TATH.

[TIK6 CrniocoOeH yunThIBaTh
napameTpsl 1
XapaKTEPUCTHUKU OCHOBHBIX
AJIEMEHTOB, IPUMEHSIEMBIX
B YCTPOMCTBAxX TATOBOTO
2JIEKTPOCHAOKEHUS

NJI-2n1ke leMOHCTpHpYeT
IMOHUMAaHHEC IIPUHIOUIIOB
HOCTPOCHHS U
(GYHKIIMOHUPOBAHUSI CUCTEM
TSTOBOT'O JIEKTPOCHAOKEHUS

YMETB:
- CTPOUTH XaPAKTEPUCTUKU OCHOBHOTO

000py/1I0BaHUsl yCTPOUCTB ANEKTPUUYECKOM
TATH.




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHIINN HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIINHU
[IK7 Cnocoben U-1nk7 JeMoHCTpUpyeT 3HATh:

pacCUUTHIBATH U
oOecrieunBaTh Tpedyemble
PEXHUMBI PabOTHI TATOBOTO

3HAaHHE OTPAHUYEHUN
JIOITYCTUMBIX PEXHMOB pabOThI
JJIEKTPOIIOABHIKHOIO COCTAaBa

- OTPaHUYCHUS JOMMYCTUMBIX PEKHMOB
pa6otsr OIIC.

AIIEKTPOOOOPYTIOBAHUS U CIIOCOOBI X 00eCTICUeHUS YMCTh!
- OTIPE/ICIISITh OTPAHUYCHUS PEKUMOB
paboThI MOABUKHOTO COCTABA.

[TK7 Criocoben N-2nk7 JleMoHCTpUpYET 3HATh.

paccuuThIBaTh U
obecrieunBaTh TpeOyeMbIe
PEKUMBI PaOOTHI TATOBOTO

CIIOCOOHOCTh IIPOU3BOAUTD
pacueT TpedyeMbIX PeKUMOB
paboTHI TATOBOTO

- CIIOCOOBI PacueTOB TPEOYEMBIX PEKUMOB
paboThI TATOBOTO JIEKTPOOOOPYIOBAHHUS.

3IEKTPOoOOOpyIOBaHUS AIIEKTPOOOOPYTIOBAHUS YMCTb.
- paccUUTHIBaTh TpeOyeMbIe PEKUMBI
paboThI TATOBOIO AJIEKTPOOOOPYI0BAHMS;
- OIPEIENATh PEKUMBI paOOThI YCTPOICTB
AIEKTPUYECKOM TSTH.

ITK7 Criocoben NJI-3nk7 deMoHCTprpyeT 3HATb:

PacCUMTHIBATh H CITOCOOHOCTH MTPOU3BOAUTH - CII0OCOOBI PACUCTOB MIEMCHTOB TATOBOTO

obecrnieunBaTh TpeOyeMbIe pacyer AIEMEHTOB TATOBOTO DIIEKTPOOOOPYHOBAHHISL.

PEKUMBI padOTHI TATOBOTO | AJIIEKTPOOOOPYIOBAHUS

AJIEKTPOOOOPYIOBAHUS YMETBb:
- OCYLIECTBJIATH Pacu€Thl TATOBOI'O
AIIEKTPOOOOPYIOBAHHUSL.

ITK9 Cnocoben N-1nko I[TpoBoaut SHATB.

OCYIICCTBIIATDH (1)I/I3I/I‘~IGCKOG
N MaTEMAaTHYCCKOC

MOJIETMPOBaHUE PUZUKO-
MEXAHUYECKUX MPOLIECCOB C

- OCHOBBI TEOPHH MOJAO0OUS ISt
VIIPOIICHUS MaTEMATHYECKOTO OIMMCAHUS U
a”Haim3a O0bEeKTa.

MOJIEIINPOBAHKE MIPOLIECCOB, | UCIOIb30BAHUEM

B TOM YHCIIE C MH(POPMALMOHHBIX

HCITOJIb30BAaHNEM TEXHOJIOTHI YMCTb.

MHQOPMAITHOHHBIX - 000CHOBBIBATh MPUHATHE KOHKPETHOTO

TEeXHOJIOTHIA TEXHUYECKOTO peIlIeHHs IPH CO3AaHUU
JIEKTPOIHEPTETUUECKOTO U
AJIEKTPOTEXHUYECKOr0 000py1I0BaHHUSI.

ITK9 Cnocoben N-2nko ITpoBoaut SHATB.

OCYIIECTBIISATh (PU3NUECKOE
1 MaTeMaTH4YeCKOoe
MOJETUPOBAHUE MPOLIECCOB,
B TOM YHCJIE C
HICIIOTb30BaHUEM
UH(OPMaIIMOHHBIX
TEXHOJIOTHH

MOJIETMPOBAHUE PUZNYECKUX
IIPOLIECCOB B HATYpPHBIX U
MAacCIITa0HBIX YCIOBUAX

- IPUHIIUITBI TOCTPOCHUS U
(GYHKIIMOHUPOBAHUSI CUCTEM TSATOBOTO
AIEKTPOCHAOKEHHUSI.

YMETB!
- IPUMEHSTh METOJIbI aHATTN3a
pasmepHocTel U1 mpeoOpa3oBaHus
HCCIeyeMOi MOJIeNH K Oe3pa3zMepHOMY
BUJTY.

2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunnuHa

OTHOCHTC

K OCHOBHOM mpodeccnoHanbHOH 00pa30BaTelIbHOW MporpaMme

Onektpuueckuit TpancnopT (nanee — OIIOIN), nanpasnerus moarotoBku 13.03.02 DnexTposHepreTHKa u
ANEKTPOTEXHUKA, YPOBEHb 00pa30BaHUS: BBICIIEE 00pa30BaHUE - OaKaTaBpuar.
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Bazupyertcst Ha ypoBHE cpeqHero oo1iero oopazoBaHusl.

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



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 ¢du3nyeckas Monens? OTIMYHE MaTepHATbHBIX
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:
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CHUCTCMBI
MOJCJIMPOBaHUA

OcBouTh KOMIBIOTCPHBIC NHCTPYMCHTDI
MOACJIMPOBaHUA.

H3yuenue mamepuanog 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.
Il0o020mo8Ka K npaKmu4eckum 3auamusam:
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 "CoOrITHiIHOE U pU3NIECKOE
MOJIeIMPOBaHKE" MaTepuay.

Tloozomosxka K ayoumopHvim 3auamusam:
[IpopaboTka JIeKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoska K KOHMPOLHOU pabome:
H3ydenne MaTepHaoB Mo pa3ueiry
CoOpITHIiHOE U (PHU3HYECKOE MOJCITHPOBAHUE U
MTOATOTOBKA K KOHTPOJIBHOU paboTe
Iloozomoeka K npaKmuuecKum 3auamuam:
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
"CoOpITHiiHOE U (PH3IUECcKOe MOJenpoBaHne"
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
UCMOUHUKOB:

[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 — nnauBHTyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas 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. Knaccudukauus mooeneu

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

[Tonsatne moxenun u €€ POJM B IMO3HAHUM, MPEIAMETHO-IPAKTHUYECKON JESTEIbHOCTH U
nponeccax ymnpapiaeHus. COOTHONIEHHWE JIETEPMUHUPOBAHHBIX M BEPOSTHOCTHBIX IPOILIECCOB U
Mozeneld. MojenupoBaHre Kak METOJ HAay4HOrO UCCJIEIOBAaHMs, MOJENIb KaK HWHCTPYMEHT,
pa3pabOTKH, HAJIAJKU W JKCIUTyaTallud TEXHUYECKOTO OOBEKTa M CPEACTBO JUISl €r0 YIPABJICHHS.
Knaccudukanuu mojeneii mo cnoco0y onucanusi 00beKTa U peaiu3aiiy MOJICIH.

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 nofio01e U aHaJIu3 pa3MepHOCTH;



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 MOJICTTUPOBAHUS;

7. OcHOBBI (PU3HUYECKOTO MOJICIIUPOBAHUS C TOMOIIHIO KOMIIBIOTEPHON CHCTEMBI
MOJCIIUPOBAHUS.

3.4. Tembl 1a060paTOPHBIX padoT

1. IlocTpoeHre KOMITBIOTEPHOM MOJIENH ABMKEHUS TPAHCIIOPTHOTO CPEICTBA C MTOMOIIBIO
cucTeMsl Scilab;

2. IlocTpoeHne KOMIIBIOTEPHON MOIENH 3JeKTpolpuBoaa A Y IT ¢ nomouipto Xcos
cucTteMsl Scilab;

3. IlocTpoenune moaens KoHewHOro aBromara st YOT ¢ momombto cuctemsl Scilab;

4. IToctpoeHHE KOMITBIOTEPHON MOJIEIIN IEKTpUIecKor mernu a1t YOT ¢ moMOIIbI0 CUCTEMBI

Xcos Scilab;
5. Iloctpoenune 3D-monensb aeranu aiga YOI T B CAIIP «FreeCADy.

3.5 KoncyabTanuu

N

e

Ipynnoevie koncyremayuu no pazoeaam oucyuniunsl (I°'K)

OO6cyxnenrne marepuaioB o keiicam pasnena "[lonsitTue Momenu u e€ poib B Mpolecce

IMO3HaHUA U NPCAMETHO HpaKTH‘ICCKOﬁ JACATCIIBHOCTH YCJIOBCKA. HGHI/I MOZACIIMPOBAHUS.

Knaccudukanms momeneit"
MOJIeIUpOBaHUS"
OO6cyxaeHue MatepuaioB o kelicam paszaena "3D-monenupoBanue u CAITP"

MojenupoBaHue"”
Texywui koumpoas (TK)

KOHTPOJIbHBIX MEPOTIPUATHIL 110 pazneny "KoMmnbroTepHble cucTeMbl MOiEIUpOBaHuUs"
KOHTPOJIbHBIX MepONpusATHii o pazaeny "3D-monenuposanue u CAIIP"

KOHTPOJIbHBIX MEPONIpUATHIl 110 pa3neny "CoObITHIIHOE U u3ndeckoe MoieapoBaHue"

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

OO6cyxxnenre MaTepualioB 1Mo kKeiicam pazjena "TeopeTudeckre OCHOBBI MOJEITHPOBAHUS"
OO6cyxnenue wmaTepua’oB 1Mo  keiicam  pasfmena  "KoMIbIOTEpHBIE — CHCTEMBI

OO6cyxnenue wmarepuasioB 1o Kedicam pasgena "CoOblTuiiHOE U (QU3NYECKOE

KOHchIbTaI_II/IPI HaIlpaBJICHBI Ha MMOJIYYCHHUEC WHAUBUAYAJIBHOT'O 3aaHUA JIS1 BBIIIOJIHCHUSA
KOHchIbTaI_II/IPI HaIIpaBJICHBI Ha IMOJIYYCHHUC WHAUBUAYAJIBHOT'O 3aaHUA JIS1 BBIIIOJIHCHUSA

KOHchIbTaI_II/IPI HaIlpaBJICHBI Ha IMOJIYYCHHUEC WHAUBUAYAJIBHOT'O 3aaHUA JIS1 BBIIIOJIHCHUSA
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCIUIUTUHBEI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Konpt
COOTBETCTBUHU C
(B COOTBETCTBHHM C pazneiiom 1) WHJIUKaTOPOB 1.3.1)
1]12]3]4]5
3HaTh:
BU/JIBI MOJIETIEH, KOTOpPBIE MPUMEHSIOTCS B UCCIICIOBAHUSIX U Jlaboparopuas padota/IlocTpoenue
pa3paboTKax yCTPOMCTB IEKTPUICCKON TATH (U3HUYECKON MOJIETTN MEXaHUYECKOM
cuctembl 111 YOT ¢ MOMOIIBIO PUIIOKEHUS
W-1nks + Xcos Scilab
Kontponbnas paborta/Teopetuueckue
OCHOBBI MOJICITUPOBAHHSI
XapaKTePUCTHKU U PEKHUMBI padOThl OCHOBHOT'O 000pYI0BaHUs VIJT-211ks + + | Konrposbhas paborta/KomnbroTepHbie
YCTPOHCTB IEKTPUIECKOH TATH CHCTEMBI MOJICJIIMPOBAHUS
0a30BbIe MPOrpaMMHbIE U annapaTHbIe CPECTBA JlaboparopHas padota/IlocTpoenue Mmoaenu
KOMITBIOTEPHOTO MOZICITUPOBAHUS JJIs1 OLIEHKU Pa3IHIHBIX T-1rce 4 KOHEYHOTO aBTOMATA LA YOT ¢ nomorpto
apaMeTPOB, XapaKTEPUCTUK U OCTPOCHUS UMUTALMOHHBIX npusnoxenus Xcos Scilab
(CUTyallMOHHBIX ) MOJICJICH DJICKTPUUECKOMN TATH
OrpaHUYEHUS JIOMYCTUMBIX pexXUMOB paboTsl DIIC JlaGopatopHnas pabora/IlocTpoenue moaenu
N-1nk7 + + anexTpudeckoi nenu ais YIT ¢ momorbio
npusoxenus Xcos Scilab
CIOCOOBI PacyeToB TPEOYEMBIX PEKUMOB pabOTHI TSITOBOTO JlaGopatopHnas pabora/IlocTpoenue moaenu
3IEKTPOOOOPYAOBAHUS N-2nk7 + | + anexTpudeckoit nenu aist YIOT ¢ momoibio
npusoxenus Xcos Scilab
CIOCOOBI PACYETOB DJIEMEHTOB TATOBOTO AJIEKTPOOOOPYIOBAHUS V-3 + 14 Kontponbnas pabora/TeopeTndeckue
OCHOBBI MOJICTUPOBAHMSI
OCHOBBI TEOPUH NOI00US 11 YIIPOILIEHUSI MaTEMaTHYECKOTO VLo + 14 Jlaboparopnas pabota/CobObITHIIHOE U
OIMCAaHMS U aHaIM3a 00BEKTa ¢bu3nUecKoe MOIeTMPOBAHUE
MIPUHITUIIBI TIOCTPOCHUS B (YHKIIMOHHUPOBAHUS CHCTEM V=210 + | KorTpombHas pabora/KommbroTepHbie
TATOBOT'O JIEKTPOCHAOKEHUS CHCTEMBI MOJICJIMPOBAHUS

YMeTh:
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CO3/1aBaTh MOJIETIN HCCIEAYEMBIX U MPOCKTUPYEMBIX YCTPONCTB
AIEKTPUYECKON TATH JIJIs1 OLIEHKH [IapaMeTPOB, XapaKTEPUCTUK
1 GYHKIIMOHUPOBAHUS STUX OOBEKTOB

JlabopaTtopHnas pabota/lloctpoeHue
(bu3nUecKoil MoIeIN MEXaHNYECKOM
cuctemsbl 111 YOT ¢ TOMOUIBIO TPUIIOKEHUS

W1-Tns Xcos Scilab
KonTponbnas pabora/Teopetuueckue
OCHOBBI MOJIEJINPOBAHMUSI
pa3buparbes B QYHKIMOHHUPOBAHUH CUCTEM TSITOBOTO V205 KounTponbhas paborta/Teoperuueckue
AJIEKTPOOOOPYTOBAHUS OCHOBBI MOJICJINPOBAHMUSI
CTPOUTH XapaKTEPUCTUKHA OCHOBHOTO 00OPYI0OBaHUS YCTPOICTB KonTponbnas padota/KommnbroTepHbie
ANEKTPUYECKON TATH CUCTEMBI MOJICIIUPOBAHMS
W-21ke
JlabopaTtopHas pabora/CoObITUIHOE U
(du3nyeCcKOoe MOAECINPOBAHNE
OTIpEEIISATH OTPAHUYEHUS PEKUMOB PabOTHI MOABHKHOTO V-1 KonTponbnas padora/KommnbroTepHbie
cocTaBa CUCTEMBI MOJICIIUPOBAHMS
OTIPEAEIIATh PEKUMBI PaOOTHI YCTPOUCTB JIEKTPUUECKON TATH JlaGopatopnas pabora/IlocTpoerne moaenu
N 1-2nk7 aneKkTpudeckon uenu aia YIT ¢ moMonipo
npuiiokeHus Xcos Scilab
paccuuThIBaTh TpeOyembie PeKUMBI paOOThI TATOBOTO V200 Konrtponbnas pabora/KomnbroTepHbie
ANIEKTPOOOOPYIOBAHUS CHUCTEMBI MOJICITMPOBAHMS
OCYILIECTBISATH pacueThl TATOBOIO 3JIEKTPOOOOPYIOBAHUS JlaGopatopHnas pabora/IlocTpoenue moaenu
NI-3nk7 KOHeYHOro asroMara 11t YOT ¢ IIOMOIIEIO
npusoxenus Xcos Scilab
00OCHOBBIBaTh MPUHATHE KOHKPETHOTO TEXHUYECKOTO PEILICHUS KonTponbHast paborta/Teopetnueckue
IIPU CO3JJaHUH JIEKTPOIHEPTETUUECKOTO U NJI-1iko OCHOBBI MOJIEJINPOBAHMUS
ANIEKTPOTEXHUYECKOTO 000PYAOBAHUS
MPUMEHATHh METO/IbI AaHAJIM3a pa3MEPHOCTEN ISt JlaGopatopHnas pabora/Iloctpoenue
peoOpa3oBaHus UCCIeyeMON MOJIENH K Oe3pa3MepHOMY BUAY VTT-211k6 bu3nyecKoil Mo MEXaHNYEeCKOU

CUCTCMBbI HJIsd YST C IIOMOIIIBIO HpI/IJ'IO)KCHI/ISI
Xcos Scilab
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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

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
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. Toctpoenue pusnveckor MoIeIN MEXaHNUeCKON cucTeMbl s YIT ¢ momolsio
npuitoxkenus Xcos Scilab (JJabopaTtopHas pabora)
5. CobbiTuitHOE U dusznyeckoe MoaenupoBanue (Jlaboparopuas pabora)
6. Teopetnueckue ocHOBbI MoaenupoBanus (KonTtposbHas padota)

BaHHLHO-peﬁTHHFOBaH CTPYKTYpa JUCHUILIUHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE
Oxzamen (Cemecmp Ne7)

B nunnoMm BeICTaBIsIETCS OICHKA 32 7 CEMCCTD.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE TPUBECHBI B (DOHIE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Unbunckuit, H. ®. MoaenupoBanue B TeXHUKE : Y4eOHOe mmocodue 1o Kypey "MoaennpoBanue
B TEXHHUKE" 110 HalpaBJIEHUIO "DIEKTPOTEXHUKA, IIEKTpOMeXaHHKa U dnekTpoTexHoioruu" / H. @.
Wnbunckuit, Mock. saepr. ua-T (MOU TY) . — M. : Uzn-Bo MOU, 2004 . — 84 c. - ISBN 5-7046-
1177-X ;

2. Epun, C. B. ABTomMaTu3alys HHKEHEPHBIX pacyeToB ¢ UCIOJb30BaHuEeM nakeTa Scilab :
npaktudeckoe nocodue / C. B. Epun, 0. JI. Hukonaes . — M. : Pycaiinc, 2018 . — 183 c. - ISBN
978-5-4365-1555-7 .;

3. [ToremkuH, A. E. TBepnotensHoe moaenupoBanue B cucteme Kommnac-3D / A. E. [TotemkuH . —
CII6. : BXB-IletepOypr, 2004 . — 512 c¢. + CD-ROM . — (Macrep pemenwii) . - ISBN 5-941574-72-
X

4. A. A. llltanr, A. B. Msatex, M. B. fIpocnaBues- "MojaenupoBaHue TAroBoro NpuBojia B
MATLAB Simulink", U3narensctBo: "HoBocuOUpCkHii rocy1apCTBEHHbIN TEXHUYECKUN
yauBepcuteT", HoBocubupcek, 2016 - (48 ¢.)
https://biblioclub.ru/index.php?page=book&id=575039.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecnevyeHHe:
1. Kommac 3D;

2. Scilab;

3. KiCad;
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4. OC Debian;
5. AVR Studio.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-
CIIpaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/

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

5. ba3a nanHbIX )KypHaJioB u3aareianscTBa Elsevier - https://www.sciencedirect.com/

6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

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

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

9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 3BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

11. ba3a nannbix INSPEC na nnargpopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

12. IlatentHas 6a3a Orbit Intelligence kommanuu Questel - https://www.orbit.com/

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

14. ’Kypuaua Science - https://www.sciencemag.org/

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

16. IopTaa oTKpHITHIX AaHHBIX Poccuiickoit Mexepamun - https://data.gov.ru

17. ba3a oTKPBITBIX JaHHBIX MUHHCTEPCTBA TPY/AA U COLUAIBHOI 3amuThI PO -
https://rosmintrud.ru/opendata

18. ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHATIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
counaabHoii 3aumthl PO - 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 oTKpbITBHIX JaHHBIX PochunmonnTopunra - http://www.fedsfm.ru/opendata

21. DneKTpoHHAsA OTKPHITasA 6a3a naHHbIX "Polpred.com O630p CMHU" -
https://www.polpred.com

22. UndopmanuonHo-cnpaBounas cucrema «Kongexe/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

23. HaunonabHbIi MOpPTAJI OHJIAITH 00yueHus «OTKpbITOE 00pa3oBanue» - https://openedu.ru
24. OpunmnanbHblii caiiT @eepalbHOr0 areHTCTBA M0 TEXHHYECKOMY PeryJHpPOBaHHIO U
MeTpoJioruu - http://protect.gost.ru/

25. OTKpbITasi YHUBEpPcUTeTCKasi HHpopMmanuoHHas cucrema «POCCHSD -
https://uisrussia.msu.ru

26. O¢unuanbHblii caiiT MUHHCTEPCTBA HAYKHU U Bbicuiero oopasosanus Poccuiickoi
®denepanuu - https://minobrnauki.gov.ru

27. OpunmnaabHblii caiiT PeepaabHOI CJIyKObI 10 HA30PY B cepe 00pPa30BaHUS M HAYKH -
https://obrnadzor

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropumn, OcHamenue
HAMMEHOBAHHE
YyebHbIC ayAUTOPUHT T-402, Yuebnas CTOJI, CTYJI, TpHOYHA, BEIIaIKa JJIs OJCKIbI,
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JUI IPOBEICHUS ayauTopus JI0CKa MeJoBas, MyJIbTUMEAUUHBIN IPOEKTOP,
JCKIIMOHHBIX 3aHATUH U 9KpaH, yKasKa Ja3epHasi, KOMIIBIOTEP
TEKYILEro KOHTPOJIs NEPCOHAIbHBIN
VYyebnbie ayauTopun T-406, CTOJI, CTOJI KOMITBIOTEPHBIH, CTYII, TKad, T0CKa
U1 IPOBEICHUS BbruucnurenbHbli MapKepHasi, KOMIIbIOTEp EPCOHAIbHBIH,
NPaKTUYECKHUX 3aHIATUH, LEHTP KOH/IUITUOHED
KP u KII
VY4eOHble aynuTopun M-611, HayuHo- CTeJUIaX Ui XpaHEHUSI HHBEHTAaps, CTYII,

JUTSL IPOBE/ICHUS
71a00paTOPHBIX 3aHATUI

ydeOHas 1abopaTopus
CUJIOBOM 3JIEKTPOHUKHU

nabopaTOPHBII CTEH], HAOOP MHCTPYMEHTOB
JUTSE PO HIIAKTUYECKOTO 00CTY)KUBAHUS
obopynoBaHus, 000pyI0BaHUE IS
HKCIEPEMEHTOB, 000pyI0BaHNE
CTECIUAIM3UPOBAHHOE, KOHIUIIMOHED,
WHCTPYMEHTHI I TPAKTHUECKUX 3aHSATUI

VY4eOHble ayIUTOPUH
JUISI IPOBENICHUS
MIPOMEKYTOUHOU

aTTecTaluu

M-611, HayuHo-
yueOHast 1abopaTopust
CHJIOBOM DJICKTPOHUKH

CTeJUIaX JUIs XpaHEHHs MHBEHTAps, CTYIL,
n1a0opaTOPHEI CTEH T, HAOOP HHCTPYMEHTOB
ISt PO UIIAKTHYECKOTO 00CITYKUBAHUS
o0opymoBaHusi, 000pyIOBAHUE JIJIS
IKCIIEPEMEHTOB, 000PYI0BaHUE
CTEeNUANTN3UPOBAHHOE, KOHUIIHOHED,
MHCTPYMEHTBHI JUIsl IPAKTUYECKUX 3aHITUI

ITomemenust misa

T-124a, Kabuner

CTyJ, mKad U1t TOKyMEHTOB, CTOJ

CaMOCTOSATENLHON COTPYJIHUKOB MHCHEMEHHBIN
paboThl
ITomemenus mis T-405, Kabunet CTOJ 7151 pabOThI C TOKYMEHTaMHU, CTYII, IIKad
KOHCYJIbTHPOBAHUSI COTPYAHUKOB JUTSl IOKYMEHTOB, BEIAIKA JUISI OJICKIbI
TTomerenust misa T-122, KimagoBas cTeiax, mkad, mkad 11 T0KyMEHTOB
XpaHeHUs

o0opynoBaHus U
y4eOHOr0 NHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MonenupoBaHue YCTPOUCTB ICKTPUYECKOM TITH

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

Hepeqenb KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4

KM-5
KM-6

Teopetnueckue ocHOBbI MozenupoBanus (KontponbHas padoTa)

Kommnbrotepnsie cuctembl MoaenupoBanus (Kontponsnas pabota)

[TocTpoenne Moaenu kKoHeUHOTO aBTomMaTa i Y OT ¢ moMoribio mpuinokeHus Xcos Scilab
(JTaboparopuas paboTta)

[TocTpoenue Mmoaenu saekTpudeckon renu ;s YOT ¢ moMomipio npuiokenus Xcos Scilab
(JTaboparopuas padoTta)

CobbITuitHOE U pusznyeckoe MoaenupoBanue (Jlaboparopuas pabora)

[TocTpoenue pu3HUECKO MO MEXaHHIECKOHN cucTeMbl Uit YT ¢ TOMOIIBIO MPUITOKEHHS
Xcos Scilab (JIabopaTopHas padota)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHbl KM: L 2 3 4 > 6
pasjena Henens 4 8 12 14 16 16
KM:
[TonsiTe Moznenu U €€ poib B IpoLecce
1 IIO3HAHUS U IIPEMETHO IPAKTUYECKOMN
JeATeIbHOCTH YenoBeka. Lemu
mozenupoBanus. Kinaccudukanus moaeneit
ITonsTHe MozAENN U €€ POJIb B MIPOLIECCE
MO3HAHUS U MPEJIMETHO NMPAKTUYECKON
11 O3Ha PEAMETHO IIpa €CKO + + + +
JeATeIbHOCTH YenoBeka. Lemun
mozenupoBanus. Kinaccudukanus moaeneit
2 Teopernyeckre OCHOBBI MOJEIUPOBAHNS
2.1 Teopernueckre OCHOBBI MOJEIUPOBAHNS + + + +
3 KoMmnproTepHbI€ CHCTEMBI MOJEINPOBAHUS
3.1 KoMmnproTepHbI€ CHCTEMBI MOJEINPOBAHUS + + + + +
4 3D-monenupoBanue u CAITP
4.1 3D-monemupoBanue u CAITP + + +
5 CoObbITuitHOE U (PU3NYECKOE MOECTUPOBAHNE
5.1 CoObbITuitHOE U (PU3NYECKOE MOECTUPOBAHNE + + + +
Bec KM, %: | 15 15 15 15 20 20
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