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1. MACMOPT PABOYE MPOrPAMMbIANCUUMTNHBI

Orl.11 «KomnbloTepHasa rpagurka»

1.1. O6nacTb NPUMEHEHNA NPOrpamMMbl

Pabouyass nporpamma  fBMSETCA  4acTbl0  MPOrpaMmMbl  MOATOTOBKM
cneunanuctos cpegHero 3seHa (MMCC3) B cootsetctBUM ¢ PIrOC no
cneumanbHocTh CIO 13.02.07 «3neKTpocHabyeHne (Mo oTpacnsam)».

Pabouyass nporpammamoXxeT ObITb WCMOMb30BaHa B [OMOJIHUTE/IbHOM

npogeccrmoHasibHOM 06pa3oBaHMKN B NPOGECCUOHaNbHOM NOArOTOBKE MO paboynm
npoeccusmM 1 JOHKHOCTAM CyXKallero

1.2. Mecto aucumnnuHbl B cTpykType MMCC3:npoheccnoHanbHbId LUK,
obLlenpodeccroHanbHaa gucumnnavHa.

1.3. Llenn v 3agaum aucumnivHbl

C Uenblo OBNAfIEHNs yKasaHHbIM BUAOM MPOQECCMOHANBHON AeSTENBHOCTM
M COOTBETCTBYHOLUMMM NPOGECCMOHANbHLIMI KOMMETEHLMAMU 0BYyYaroLmiics B
X0/le OCBOEHMS NPOGeCCMOHANIbHOTO MOAYNS [AO/MKEH:

YMETb:

co3/AaBaTb, PelakTMPOBaTh 1 0hOPM/IATL YEPTEXKMN Ha NEPCOHAILHOM
KOMMbIOTEpE;

3HaTh:
OCHOBHbI€e NPUeMbl PaboTbl C YEPTEXOM Ha NEPCOHASILHOM KOMMbOTepe

1.4. TpeboBaHUA K pe3ysibTatam 0CBOEHUS ANCLUM/INHDI

N3yyeHne [OMCUMNAMHBI  HanpasfeHO Ha (OpMMPOBaHME CReayroLLmX
KOMMETEHLMIA:
OK 1. Bblbupatb crnocobbl pelleHns 3agay npogecCcMoHaNbHON [AesTe/lbHOCTU

MPUMEHUTESIbHO K Pa3/INYHbIM KOHTEKCTaM;
OK 2. Ocywectsnate MOUCK, aHaiM3 U WHTepnpetauuio  MHpopmMaLmm,
Heo6XoAMMOI AN15 BbINOMHEHMA 3a4ay NPOdeCcCnOoHaIbHON AeATeNbHOCTH;

OK 3.MnaHunpoBaTb W peann30BbiBaTb COOCTBEHHOE MPOMPECCMOHANIBHOE WU
NMYHOCTHOE Pas3BUTHE;

OK 4. PaboTaTb B KOMNEKTMBE M KOMaHAe, 3¢eKTUBHO B3aMMOAENCTBOBATL C
KO//ieraMmu, pyKoBOACTBOM, K/IMEHTaMu;

OK 5. OcyuwectBnatb YCTHYKO W MNMUCbMEHHYHO  KOMMYHMKauul0  Ha
rocylapCTBeHHOM f3blke Poccuiickon degepauum ¢ y4eTOM 0OCOBEHHOCTEN
COLMASIbHOTO M KYNIbTYPHOI0 KOHTEKCTA;



OK 6.NposABnATbL rpaXkaaHCKO-NaTPUOTUYECKYHO MNO3ULMI0, [EeMOHCTPMPOBaTh
OCO3HaHHOEe MOBefeHWe Ha OCHOBE TPaAUUMOHHBLIX  06LLEYENOBEYECKNX
LIeHHOCTeM;

OK 7. CopelicTBOBaTb COXPaHEHMIO OKPY)KaloLLEN Cpedbl, PeCYpPCOCOepexXeHuto,
3 heKTUBHO AeNCTBOBATL B YPe3BbIYaNHbLIX CUTYaLNAX;

OK 8. Wcnonb3oBatb Cpeactsa (PM3MYECKOM KynbTypbl A1 COXPaHEHUs U
YKpenneHus 340poBbsA B npouecce MNpPOgecCUOHaIbHONW  AeATeNbHOCTU U
noafepXXaHns Heo6XoAMMOro YPOBHS PU3NYECKOW NOAIOTOBNEHHOCTH;

OK 9. Wcnonb3oBaTb WHMOPMALMOHHbIE TEXHOMOMMU B MNPOGECCUOHASTbHON
LEATENbHOCTY;

OK10.Monb3oBatbest NPOheccnoHaIbHOM AOKYMEHTALMEN Ha rocy4apcTBEHHOM U
MHOCTPaHHOM fA3blKax;

OK11./cnonb3oBaTb 3HaHMA MO (PUHAHCOBOWM PaMOTHOCTW, M/1aHNPOBATb
npeanpUHUMATE/IbCKYHO AesTeIbHOCTb B MPOJeCcCMOHaIbHON chepe.

MK 1.1. BbINOMHATL OCHOBHble BWAbl pPaboT MO  MPOEKTMPOBAHUIO
3/IEKTPOCHAOXEHNA  3MIEeKTPOTEXHUYECKOTO U 3/1eKTPOTEXHOMOMMYECKOro
0bopyaoBaHus;

MK 2.5.PaspabatbiBatb U OOPMASATb  TEXHOMOTMYECKYHD W OTYETHYHO
NOKYMEHTaLMIO.

MK 3.2.HaxognTb 1 yCTpaHATb NOBPeXaeHns 060pyL0BaHuS.



2. CTPYKTYPA 1 COAEP>XAHVE YUYEBEHOW ANCUMMTNHDI

2.1. O6BEM YyuebHOM ancumnanHbl 1 BUAbl y4e6HOM paboThbl

Bug yue6Ho paboThbl O6bem
4yacoB

MaKcumasibHasi ydebHasi Harpyska (Bcero) 92

B TOM 4YunCne:

NeKummn

CEMWHAPCKNE 3aHATUNA

KOHCY/ibTaln

NPaKTUYECKNE 3aHATUSA 92

nabopaTopHble 3aHATUA

camoCToATeNlbHas paboTa

KypcoBas paboTa (MpoeKT)

NPoMeXyToyHas attectaums AnddepeHUMpoBaHHbIN 3a46T




2.2. TemaTUyecKuin NnaH n cogepxkaHune yuedHom aucumnnmHblOnN.11. «KomnbloTepHasa rpadmka
HanmeHoBaHuWe CopepxaHue yuebHOro MmaTepuasna, nabopaTopHble paboThbl O6bEM Hacos YpoBeHb Y4ebHO-MeTOAMUECKOE
pasfenos v Tem M NpaKTUYecKure 3aHATUSA, CaMOCTOSATe/IbHAaA paboTa oby4aroLmxces, 0CBOEHUSA obecrieyeHve
KypcoBas paboTta (MpoeKT), (ecnv npeaycMoTpeHbl)
1 2 3 4 5
3 cemecTp 34
CofepxaHve AUCUMNIWHBL, CBA3b C APYrUMW  AucUMnIvHamu. TexHuka 2 1. ABepuH B.H.
6esonacHocTU Mpu paboTe C KOMMbHOTEPHOR TexHWUKOW. WHTepdelic KomnbloTepHas MHXeHepHas
KOMMAC-TPA® VK. OCHOBHble TUMbl JOKYMEHTOB. EAVHMLBI N3MepeHUs 1 rpagmka: yye6. Mocobre gns cTya,.
cucTeMbl KoopauHat [lpefBapuTesnibHas HacTpolika cucTembl. Co3sfgaHue K YupexaeHuii cpeg. Mpod.
COXpaHeHVe YepTexka. YnpaBneHne uyepTeXxkom. MeHemkep [OKYMEHTa. O6pasoBaHus — 6-e u3g., ctep. — M:
[ob6asneHune n yganeHve nncTos M3gaTenbckauii LEHTP «AKagemus»,
BBepgeHue 2014. — 224c.
2. Komnac -3D-V15.
PyKoBOZCTBO M0/b30BaTENS. -
«ACKOH» - 2015
3. A3BYKA KOMIAC-
paduk. MpunoxxeHue K cucteme
KOMMAC-3D V15. AKunoHepHoe
o6uectso ACKOH, 2014 r.
CofepxaHue yuyebHoro marepuana 2 2 [1]-cTp.5-14
VIHCTpyMeHTanbHasA naHenb, NaHeb paclupeHHbIX KOMaHs, KomaHia Beog
Tema 1_01 Coszarme 0T pesKa, TEKYLUIA CTUAb NPAMOIA, N3MEHEHMNE TEKYLLLErO CTUAA NPSIMOIA, MeToaMIECkYie YKasaHUs 1o
HaCTpoiiKa uepTexa yfaneHue o6beKTa, OTMeHa onepaumm
MP Nel. VIHCTpYMeHTabHas MaHe/b, NaHe/b paclUMpPeHHbIX KOMaHg, KoMaHaa BbIMO/HEHVIO MPAKT4ECKVX paboT
BBog 0Tpeska, TeKyLWi CTWUb NPSMON, N3MEHEHWE TEKYLLEro CTUNSA NPSMOIA,
yfaneHve 06bekTa, 0TMeHa onepawmu.
CofepxxaHue y4yebHOro marepuana 2 2 MeToanyeckne ykasaHus no
V3yyeHne co3f4aHMs, COXPaHEHWs, HacTPOWKM M OCHOBHbLIX MapamMeTpoB BbINO/IHEHWIO NPaKTUYeCKux pabot
yepTexein cuctemsl KOMIMAC-I padmk.
Tema 1.2 BBof napameTpoB, cO03faBaeMbiX O0ObEKTOB. BBOA BblpakeHwuidi B nons
«CTpOKM MapameTpoB 06BLEKTOB»
MP Ne2. Co3spaHue 1 HacTPOiKa YyepTexa.
CopgepxaHue yuyebHOro matepumana 2 2 [1]-cTp.15-30
3HAKOMCTBO CO CPejoid, OCHOBHBLIMU BOSMOXHOCTAMU N N3YYeHWNE OCHOBHbIX
Tema 1.3

reoMeTpuyeckmx 06bekToB cuctemsl KOMIMAC-3D

MP Ne3. eoMeTpMYECKME MOCTPOEHUSA.

MeToanyecKkme yKasaHus no
BbINO/IHEHWIO MPaKTUYECKNX paboT




CogepxkaHue y4e6HOro mateprasia

M3yyeHue cnocoba NoCTPOEHNS IOMaHOW IMHWM MO A/IUHE U YTy HaK/IoHa
MPsIMOIA 1 MO KOOPAMHATaM KOHEYHOM TOUKM OTPE3Ka C MOMOLLbIO KOMaHAb!
HenpepbiBHbIli BBOZ 06bEKTOB. VI3MepeHme yria Mexay 0Tpeskamu,

MeToanyeckune YKa3aHuA no
BbIMO/THEHUKO MPaKTUYECKNX pa60T

Tema 1.4 onpejeneHne Macco-LeHTPOBOYHBIX XapakTepmucTuk (MLLX) nnockoii
hurypsl.
P Ne4. MocTpoeHme NOMaHoR MHWN.
CofepxxaHue yuyebHoro marepuana [1]-cTp.46-53
M3yyeHune cnocob60B NOCTPOEHUS OKPY>KHOCTEN, MpaBu MPOCTaHOBKM
Tema 1.5 pa3MepoB Ha YepTexax W BbIMONHEHWA LUTPUXOBKMU.
MP Ne5. MNocTpoeHme OKpY>KHOCTEN. BbinosiHeHWe WTPMXoBKW. MNpocTaHoBKa Metopuieckue ykasanis no
g P PyX ' P 1P BbIMO/IHEHWIO MPaKTUYECKUX paboT
pa3mepoB.
CogpepxaHuvie y4yebHOro matepumana MeToamnueckre ykazaHus rno
V13yyeHune npaBua UCNO/b30BaHUs r106abHbIX, NOKaNbHBIX U KNaBUaTypHbIX BbIMOJHEHMIO NPakTU4eckix paboT
Tema 1.6 MPUBSA3O0K.
MP Ne6 cnonb3oBaHwme rnobanbHbIX, N0KafbHbIX U KNaBUaTypHbIX MPUBSA30K.
CopiepxaHvie yuebHoro marepuana MeToAmnueckme yKazaHus rno
M3yueHne crnocoba MOCTPOEHNA M300paXkeHMs MO 3afaHHbIM  pa3Mepam. BbINO/IHEHMIO MPAKTUHECKNX PaboT
Tema 1.7 CkpyrneHue. ®acka. MNpocTaHOBKa pa3MepoB. PefakTMpoBaHME: CUMMETPUS,
JechopmaLms CABUIOM
MP Ne 8BbInonHeHMe 1306paXkKeHMs Mo 3afaHHbIM pasMepam
CogpepxaHuie y4yebHOro matepumana MeToamnueckre ykazaHus no
Tema 1.8 3aKpenneHne 3HaHWA N0 OCHoBaM paboTbl C rpadiMyecKUM pPeaakTopoM BbINMO/THEHMIO MPAKTU4YECKNX paboT
' KOMIAC-3D.
MP Ne9 YepTex getanun «Ban».
CopiepxaHvie yuebHoro matepvana MeTogmnueckue yKasaHus rno
3akpensieHne 3HaHWiA No MpMeMaM MOCTPOEHMS FTEOMETPUYECKMX 0OBEKTOB Ha BbIMNO/IHEHUIO MPAKTUYECKUX PaboT
yepTeXax, Crnocobam peakTUPOBaHUA YepTeXKeil, aBTOMAaTU3MPOBAHHOMY
Tema 1.9 HaHEeCEHMIO Pa3MepOB Ha YepTexax, crnocobam KonupoBaHus 06bEKTOB.
MP Nel0 TeomeTpuuyeckue MOCTPOEHUS B  rpaduueckoM peaakTope
KOMIMAC-3D
CopiepxaHvie yuebHoro marepvana MeToAmnueckme yKazaHus rno
Tema 2.0 M3yueHve cnoco60B BbIMOMHEHNS COMPSKEHNT BbIMOSIHEHNIO MPaKTN4eCKNX paboT
MP Nell BbINO/HEHWE COMPSXKEHWI
Tema 2.1 CogpepxaHuvie y4ebHOro matepumana MeToanyeckne ykasaHus no




[JononHnTensHaa Hactpoiika cuctembl KOMIMAC-3D; BbINOMHEHUE B [ABYX
MOACUCTEMAX CeYeHU A WM paspesoB, 3HAKOMCTBO C MOZe/bi0 Mpouecca
NPOTOTUNNPOBAHWS — U3TOTOBNEHWS (DU3NYECKOIN MOAENN N3Lenus.

MP Nel3 CeueHus n paspesbl

BbIMO/THEHUKO MPaKTUYECKNX pa60T

CopgepxaHue y4yebHoro marepuana 2 MeToanyeckune ykasaHus no
V3yyeHne MpVeMOB BbLIMOMHEHNSI YepTeXxa B CUCTEME MPSIMOYTO/bHOM BbINO/IHEHMIO MPAKTUYECKNX PaboT
MPOeKUMM B  MOACWUCTEME  YEPTEXHO-KOHCTPYKTOPCKOTO  pejakTopa
Tema 2.2 KOMIMAC-3D Ha npumepe getanm Onopa. CosfgaHve TPeXMepHO moaent
No YepTexy feTanu.
P Nel4 BbinonHeHWe YepTexka B CUCTEME
MPAMOYTO/IbHOV MPOEKLMM
CopepxkaHve y4ebHOro maTeprana 2 MeToanyeckre yKazaHus rno
VI3yyeHne TpaguLMOHHBIX NPUEMOB MOCTPOEHUS M30METPUYECKOW NMPOEKLMN BbINMO/THEHMIO MPAaKTU4ECKNX PaboT
B YepTeXKHO-KOHCTPYKTOpcKOM  pefaktope KOMIMAC-3D: noctpoeHue
Tema 2.3 N30METPUYECKNX OCER, M306paKeHME MIOCKUX (UIYp U OKPY>KHOCTU B
M30METPUYECKOI Mpoekummn. V3yyeHne komaHabl MapannenbHbiii 0TPesoK.
M3yyeHue onepaummn CABUT MO YTy N PacCTOSAHUIO.
MP Nel5lMocTpoeHme N30METPUYECKOA NPOEKL N AeTaNN.
CopgepxaHue y4yebHoro marepuana 4 MeToanyecKme yKasaHus no
OTpaboTKa BCero npouecca paboTbl Haf YePTEXOM: OT CO3AaHNS HOBOFO BbINO/IHEHO MPAKTNYECKNX PaboT
Tema 2.4 [LOKYMeHTa [10 BbIBOZA Ha NneyaTb NOIHOCTHI0 0(hOPMIIEHHOT 0 M306paXKeHNs
P Nel6 YepTex petann «Kopnyc»
4 cemecTp 58
CopgepxaHue y4yebHoro marepuana 4 MeToanyecKme yKasaHus no
Tema 2.5 M3yyeHue cnocoba BbIMO/IHEHMA YepTexa feTanun «Ban» ¢ Ucrnob30BaHueM BbINO/IHEHO MPAKTNYECKNX PaboT
6ronunotek (npunoxxeHns KOMIMAC-3D).
MP Nel7 BbinonHeHWe yepTexa aetanun «Ban» ¢ Mcnonb3oBaHueM 61MbnmoTek
CopgepxaHue y4yebHoro marepuana 2 MeToanyeckune ykasaHus no
Tema 2.6 M3yyeHne cnocoboB NOCTPOEHMS 1 PeAAKTUPOBAHNSA NPSIMOYTObHNKOB U BbINO/IHEHO MPAKTNYECKNX PaboT
NpaBu/bHbIX MHOTOYT0/IbHUKOB.
MP Nel8 W3o6paxeHue aetanm «MnactmuHa»
CopgepxaHue y4yebHoro marepuana 2 MeToanyeckune ykasaHus no
3HaKOMCTBO C MOAENMPOBaHMEM TpexXmMepHbIX 061beKTOB B cpefe KOMIMAC- BbINO/IHEHO MPAKTNYECKNX PaboT
Tewma 2.7 3D.
MP Nel9 BbINonHeHWe NPOCTPAHCTBEHHON MOAENN MAACTUHBI
(BblA@BNMBAHME)
CopepxkaHue y4ebHOro mateprana 2 MeToanyeckme yKazaHus Mo
Tema 2.8 V3yyeHue cnocoba KOMMpOBaHWS FEOMETPUYECKMX O6BEKTOB MO CETKE. BbINMO/THEHMIO MPaKTU4ECKNX paboT

MP Ne20 MOCTPOEHME MHOIOYrOMbHMKA MO BMNMCAHHO OKPYXXHOCTM.




KOI'IVIpOBaH ne no CeTkKe.

Cogep>aHue y4e6HOro mateprasia

I/I3yL|eH|/|e cnocobos KOMMpOoBaHWA reoOMeTpUHECKNX 00BbEKTOB NO Kpl/lBOI7I nc

MeToanyeckune YKa3aHuA no
BbIMO/THEHUKO MPaKTUYECKNX pa60T

Tema 2.9
yroM MOBOPOTA.
MP Ne21 KonmpoBaHue No KpmBoii. KonmposaHue ¢ yriom NoBopoTa
CopepxxaHue y4ebHOro matepmana MeTogmnyeckme ykasaHus no
Tema 3.0 M3yueHue cnocoba KONMpoBaHMsi FTeOMETPUYECKNX 06BEKTOB MO OKPYXXHOCTU BbINO/IHEHO MPAKTNYECKNX PaboT
B PeXXMME 3a[jaHHOrO Luara.
P Ne22 KonwupoBaHue Mo OKPYXXHOCTW B PEXMME 3a4aHHOrO Lwara.
CopepxxaHue y4ebHOro matepmana MeTogmnyeckme ykasaHus no
V3yyeHwve cnocob0B CO34aHNa acCoLMaTMBHOIO YepTexXa no MOAENN 1 BbINO/IHEHO MPAKTNYECKNX PaboT
Tema 3.1 BbIMNO/IHEHWSA M0J1e3HbIX Pa3pe3os.
MP Ne23 BbINoAHEHME NPOCTPAHCTBEHHON MOAENM NnacTUHbI. Co3aaHue
accoLMaTUBHOMO YepTexa. BbiNnosHeHWe NONe3HbIX paspesos.
CogepxaHuvie y4ebHOro matepumana MeTogmnyeckme ykasaHus no
Tema 3.2 I‘Ipo,qon»(eHmev M3y4eHna MpueMOB TBEPAOTENbHOrO  MOAEMPOBAHNA B BbINO/HEHIO MPAKTNYECKNX PaboT
yHUBepcanbHoi rpaguyeckori cucteme KOMMAC-3D.
P Ne24 NeomeTpuyeckue Tena
CopepxxaHue y4ebHOro maTeprana MeToanyeckme yKazaHus Mo
VI3yyeHue npremoB paboTbl C BUPTYasIbHbIM MHCTPYMEHTOM [MPAMOYTONbHMK. BbIMO/THEHMIO MPaKTU4YECKNX PaboT
Tema 3.3 CosgaHve TpexmepHoi mogenu Mapannenenunes. PaboTa BbINOMHAETCS B
NoACMCTEME TPEXMEPHOTO MOAENIMPOBAHMSI.
MP Ne26 ®opma 1 hopmoobpasoBaHue.
Mapannenenvnes
CopepxkaHue y4ebHOro mateprana MeToanyeckme yKazaHus Mo
Tema 3.4 VI3y4yeHune NpremMoB NOCTPOEHNS 3/IEMEHTOB TBEPAOTENIbHbLIX MOAENEN. BbINO/IHEHMIO MPAKTUHECKNX PaboT
MP Ne27 TMprembl NOCTPOEHNS 3N1EMEHTOB TBEPAOTENbHLIX MOAENENA.
CopepxxaHue y4ebHOro matepmana MeTogmnyeckme ykasaHus no
M3yueHue cnocoba BbIMOIHEHUS YepTeXa [eTanmn C UCMO0/1b30BaHNEM BbINO/IHEHO MPAKTNYECKNX PaboT
Tema 3.5 6rénunotek (MpunoxeHns KOMIMAC-3D) 1 co3aaHus NpoCcTpaHCTBEHHO
MOZENu.
P Ne28 BbINOMAHEHME YepTeXka AeTan U NPOCTPAHCTBEHHO MOAENN.
Vicnonb3oBaHue 61MBIMOTEK.
CogpepxxaHue y4ebHOro matepmana MeTogmnyeckme ykasaHus no
OcBouTb MpYEMbl aBTOMAaTU3MPOBAHHOIO MOCTPOEHNS YEPTEXEN Pe3b60oBbIX BbIMO/IHEHMIO MPAKTUYECKMX paboT
Tema 3.6 COeAMHEHWIA ¢ NpuMeHeHWeM KOHCTPyKT OpCKov 61MbMoTeKn
MP No29 MpuknagHble 6ubnmotekn cuctembl KOMMAC-3D. Pe3b6oBoe
coefuHeHne
CopepxxaHue y4ebHOro maTeprana MeToanyeckme yKazaHus no
Tema 3.7 OcBOWTb CMOCOOLI aBTOMATU3MPOBAHHOTO MOCTPOEHMA YepTexeid feTanei c BbINMO/THEHMIO MPaKTU4ECKNX paboT

npumMeHeHnem 6nbnnotekn KOMIMAC — Shaft- 2D.




MP Ne30 BbInonHeHue vepTexka AeTanm ¢ NoMoLLbio 6ubnmoTtekn «Komnac —
Shaft — 2D».

Tema 3.8

CogepxkaHue y4e6HOro mateprasia

V3yueHve cnoco60B NOCTPOEHMS BUAOB 1 HEOOXO4MMbIX Pa3pe3os.

MP Ne31 Co3spgaHuve B1AOB. Paspesbl.

MeToAMYEeCKMe YKa3aHms no
BbIMO/IHEHWIO NPAKTUYECKMX paboT

Tema 3.9

Cogep>aHue y4e6HOro mateprasia

I/I3yL|eH|/|e cnocobos NOCTPOEHNA BNAOB U HeO6XO,qMMbIX pas3pes30s.

MNP Ne32 Co3pgaHve B1oB. Paspesbl.

MeToAMYEeCKMe YKasaHms o
BbIMO/IHEHWIO NPAKTUYECKMX PaboT

Tema 4.0

Cogep>aHue y4e6HOro mateprasia

M3y4yeHre NpueMOB NOCTPOEHUS TBEPAOTE/bHBIX MOAENel cO0poK. N3yyeHne
MPUEMOB aBTOMATW3MPOBAHHOIO MOCTPOEHUS acCOLMATMBHLIX COOPOUHBIX
YepTEXeil.

MP Ne33 [MpueMbl MOCTPOEHUS TBEPAOTENbHBIX MOAESE CO0POK 1 NX
acCoLMATMBHbIX YepTexel

MeToanyeckune YKa3aHuA no
BbIMO/THEHUKO MPaKTUYECKNX pa60T

Tema 4.1

Copiep>caHue y4ebHOro Matepumana

M3yyeHue cnocoba BbIMOMHEHUS CNeUUpKaLN B PYYHOM PEXUME.

MP Ne34 BbINonHeHMe cneundmKaLmm B py4HOM pexxuve

MeToanyecKme yKasaHus no
BbINO/IHEHWIO MPaKTUYECKNX paboT

Tema 4.2

Copiep>kaHue y4ebHOro Matepumana

MonyyeHe NPaKTUYECKMX HABLIKOB CO3faHWA  MOfAenei  31eMeHTOB
06opygoBaHus c MCMO/b30BaHNEM BO3MOXKHOCTE CUCTEMBI
aBTOMaTU3MpPoBaHHOIo npoekTnpoaHms KOMITAC.

MP Ne35 Co3pgaHue Mofenn 3y6yaToli WecTepHY pa3gaTouHoro peaykropa
paboyero posibraHra

MeToanyecKme yKasaHus no
BbINO/IHEHWIO MPaKTUYECKNX paboT

Tema 4.3

CogepxaHue y4e6HOro mateprasia

MonyyeHwe CTydeHTaMM MPaKTUYECKUX HABbIKOB CO3faHWs  Mogenel
3/1eMEHTOB 060pYA0BaHMA C  MCMOMb30BaHVWEM BO3MOXHOCTEA CUCTEMbI
aBTOMAaTU3NPOBaHHOIO NPOEKTMPOBaHNA KOMIAC, a  VMEHHO:
BapWaLOHHO NapameTpm3aLmm TpexMepHbIX 06beKTOB.

MP Ne36 Co3gaHue mMofenein feTaneli pa3gaToyHoro peaykropa
C UCMO/b30BaHMEM BapyaLMOHHON NapameTpu3aLmm

MeToanyeckmne YKa3aHuA no
BbIMO/THEHUKO MPaKTUYECKNX pa60T

Tema 4.4

Cogep>aHue y4e6HOro mateprasia

MonyyeHWe NPaKTMYECKMX HAaBLIKOB CO3f4aHMS COOPKM KOMBUHMPOBAHHbLIM
Croco60M C MUCMO/b30BaHNEM BO3MOXHOCTEN CUCTEMbI aBTOMATU3MPOBAHHOIO
npoektmposaHna KOMIAC.

MP Ne37 CospaHve Mofen CO0pKM y3na NpUBOAHON LLECTEPHN
pas3faToyHoro peayKropa paboyero posibraHra

MeToanyeckune YKa3aHuA no
BbIMO/THEHUKO MPaKTUYECKNX pa60T

Tema 4.5

CamocTosTenbHas padota Ne 8. TpéxmepHbIli MakpoanemeHT. Co3aaHne
uepTexa TekyLleil Mogenu. PasHeceHne KOMNOHEHTOB CO0PKM. YNpoLyeHne
0TOGpaXXEHUsT MOAENN.

Komnac -3D. PykoBoAcTBO
Nnonb30BaTesNd.- «ACKOH»

Tema 4.6

CopiepykaHue y4ebHOro Matepumana

MonyyeHre NPaKTUYECKMX HABBIKOB CO3[aHWs creuuduKaumm, cBssaHHoOl c

MeToanyecKkme yKasaHus no
BbINO/IHEHWIO MPaKTUYECKNX paboT




MOZJ€enbo C6OpOLIHOFO n3aennd, B nolyaBToOMaTMY4eCKOM pexnme

MP Ne38 Co3pgaHue crneyudurKaLmm, CBA3aHHOR ¢ MOAEebIo CO60POYHOro
n3fenus, B NosyaBTOMaTUYECKOM PeXxxnMe

Bcero no gucumnnnHe
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3. YCNIOBUA PEA/TM3ALIN PABOYEI MPOMPAMMBI

3.1. TpeboBaHMA K MUHUMaIbHOMY MaTepUasibHO-TEXHNYECKOMY
obecrieveH1o 06y4YeHNA Mo AMcunnavHe

Peanunsauusa paboyein nporpaMmbl AUCLMNINHBI TPEOYET HANMUUS yUebHOro
KOMMbIOTEPHOro KabnHeTa
Peann3ayms nporpamMmmMbl AUCUUNANHBI TPEOYET Ha/IMYMe KOMMbIOTEPHOTO Kacca.

O6opyaoBaHue y4ebHOro KabuHeTa:
- NepCoHa/IbHbIE KOMIMbIOTEPHI;
- nporpamMmmHoe o6ecneveHne KOMIMAC - 3D
- METOAMYECKME MOCOOUSA MO BbINOHEHMIO NPaKTUYECKUX paboT;
- y4eOHO-MeToMYecKas JOKYMeHTaLus.
TexHU4YecKume cpeacTsa 06yyeHus:
- KOMMbIOTEP  C  JIMUEH3MOHHbIM  MPOrpaMMHbIM  OGecrieyeHVem U
MY/IbTUMEAUIHbIA NPOEKTOP.
KoMniekT HarnsgHbIX nocoouia.
DNEeKTPOHHO-6MB/IMOTEYHAs CUCTEMA:
[locTyn aBTOPM3NPOBaHHbIX No/b3oBaTenen Yepes VIHTepHET
- ObC «bnbnnoTex (gorosop r/k «42-163A (6eccpouHblit) ot 28.02.2011)
-9BC IPRbooks, OO0 KomnaHus «Al N Ap Megunax:
[orosop Ne 8242/2111/1482-21ep 44 ot 18.08.2021 — goctyn Ha 1 rog, 4o
30.09.2022
[orosop Ne 8212/21K/1481-21ep 44 o1 18.08.2021 — goctyn Ha 1 rog, Ao
30.09.2022
-ObC  «3DneKkTpoHHadA  6ubnmoTeka  TexHuyeckoro BY3a», 00O
«MonnTexpecypc»:
[orosop Ne 1483-21epn 44 o1 18.08.2021 — goctyn Ha 1 rog, fo 18.08.2022;
-9BC «JTIAHb», OO0 «3BbC JTIAHb»:
Jorosop Ne 1485-21en 44 ot 18.08.2021 — poctyn Ha 1 rog fo 12.09.2022;
3B6C «JIAHb», OO0 «M3naTensLCcTBO JlaHb»:
-florosop Ne 1484-21epn 44 ot 18.08.2021 — goctyn Ha 1 rog fo 12.09.2022;
-b/1 Hay4yHas anektpoHHasa onbnnorteka eLIBRARY.RU, OO0 «PYH3b»:
[orosop Ne 40-21 SA/21 o1 13.04.2021.
- B[, Scopus
JloCTyn ¢ KOMNbLIOTEPOB YHUBEPCUTETCKOMN CETU
- Konnekumsi poCcCUNCKUX >KYpPHaNOB B MOSIHOTEKCTOBOMMW 3/1eKTPOHHOM BUfE,
Elibrary.ruhttp://Elibrary.ru/projects/subscription/rus_titles_open.asp.
- Pecypchl nspatenscrsa Springer http://link.springer.com/
- XXypHanel American Phisical Society http://journals.aps.org
- XXypHanel Royal Society of Chemistry Journals http://pabs.rsc.org/en/journals
JocTtyn K HekotopbiM pasgenam 3bC, B cootBeTcTBUM C CornalleHnem o
COTPYZAHWYECTBE.




3.2 Y4ebHO-MeToAMYECKOE 0becreyeHne 0by4eHns No gucumnninHe
OCHOBHbI€e Y4ebHble M3AaHWS:

1.  AsepvH B.H. KomnbroTepHas UHXeHepHas rpagmka: ydeb. Nocobue
ana ctyf. YupexaeHuin cpen. Npod. ObpasoBaHuss — 6-e um3d., cTep. — M:
N3paTenbckamin UeHTP «AKademus», 2017, — 224c.

2. Komnac -3D-V. PykoBoCTBO Nosnb3oBaTens.- «ACKOH» - 2018

3. MwupoHoB B.I'. CO0pHUK YynpaXKHEHWA AN YTEHUS YepTedxer Mo

NHXXEHepHOW rpaduke:yyeb. Mocobue ana cTyd. YupexaeHuin cped. [Mpod.
O6pa3oBaHus — 8-e n3g., cTep. - :M3patensckuii UeHTp «Akagemus», 2018. — 128
C.

[lonoNHNUTENbHbIE YUYeOHbIe U3AaHNS:

4. KomnbloTepHaa rpaguka: [Npaktnkym /Jiawkos A.A., TpuTblknH @d.H.,
NeoHoBa J1. M., Ctpuro C. M. — Omck: nsg—so OmI' TY, 2007.— 114 c.

5. ASBBYKA KOMIMAC-Ipagmk. MpunoxeHne K cucteme KOMIMAC-3D V15.
AKumoHepHoe o6uiectso ACKOH, 2015 .

6. O.H. TMaukopusa. WHxeHepHasa rpaguka. [locobue Mo  BbINOAHEHUIO
nabopartopHbIX N npakTuyecknx pabot B cucteme KOMITAC-3D V8, Mocksa
2016 .

7. M. H. KpacHos, H. ®. bapblilweB. PyKOBOACTBO AN15 BbIMOHEHWUSA 3a4aHWiA No
NHXXEHEPHOM M KOMMbIOTEPHON rpadvke. YuebHoe nocobue. M3naTenbCTBO
MeH3eHCKOro rocyapCcTBeHHOro yHmBepcuTeTa, 2018 T.

8. Owosckasa E.B., bepapes C.A., fAAkosnes A.A. MeTognyeckme yKasaHusA K
npakTuyeckum pabotam no gucumnamHe «OCHOBbI aBTOMATU3MPOBAHHOIO
MPOEKTUPOBaHUS TEXHO/IOTMYECKOro obopyaosaHusa». [BY3 [OHTY. [oHeuk.
2011r.

9. Pactopryesa J1.I. JlabopaTopHbIA NPaKTUKyM MO KOMMbHOTEPHOW rpadmKe.
AnbmeTbeBCK, 2016.

VIHTepHeT-pecypchl:

11. YuebHble matepuanbl  kKomnaHunm  «ACKOH»., ®opma  pgoctyna:
http://www.ascon.ru

12.®epepanbHbIi noptan «Poccuiickoe obpasoBaHme» edu.ru



4. KOHTPO/1b 11 OLIEHKA PE3Y/IbTATOB OCBOEHUWS YUEBHOM
OUNCUNMNINHBI

KoHTponb 1

OLEHKa pe3y/bTaToB

OCBOEHUA  Y4YeOHOW  AWUCUMUN/INHBI

OCYLLECTBNSIETCA MpenojaBaTeneM B MPOLECCE MPOBEAEHMS  MPAKTUYECKMX
3aHSTUIA 1 NabopaTopHbIX PaboT, TECTUPOBaHWS, MPOBEAEHMSI KOHTPO/bHbIX
paboT, a TaKXe MpW BbIMNOAHEHUM 06YYalOLMMUCT UHAMBUAYabHbLIX 3adaHui,

MPOEKTOB, UCCNeA0BaHWA.

4.1 ®opMbl M METOAbl KOHTPOA N OLIEHKN pe3yNbTaToB 00y4YeHUS.

Pe3ynbTatbl 06yyeHns
(OCBOEHHbIE YMEHMS1, YCBOEHHbIE 3HAHWSA)

DopMbI M METO/ibl KOHTPO/IS U OLIEHKM Pe3ysibTaToB 00y4eHMst

YMmeHus

Y1
-C03/iaBaTh, PeAaKTUPOBATb U OPOPMAIATL
UepTEXM Ha NEPCOHANILHOM KOMMbIOTEPE;

TekywWwmii KOHTPO/b B (JOPME YCTHOrO M MWCbMEHHOrO OMpOCa;
KOHTPO/IbHBIX pab6or; TEeCTOBbIX 3afjaHuiA,BbINONHEHWE
npakTuyeckux  paboT.  WTorosblli  kOHTpOAb B (hopme
SnhepeHLMPOBaHHOIO 3a46Ta.

3HaHuA

3.1
-OCHOBHbIE NpPUEMBDI pa6OTbI C 4epTexxomMm Ha
nepcoHa/ibHOM KOMMbKOTEPE

TeKyLWmMin KOHTPONb B (HOPME YCTHOFO M MUCbMEHHOrO OMpoca;
KOHTPO/IbHbIX pabor; TECTOBbIX 3a/laHWi1,BbINOSTHEHNE
npakTUyeckux  pabot.  WTOroBbli  KOHTpPoib B hopme
onhepeHUMPOBaHHOIO 3a4éTa

Pesy/ibTaTbl 06yYeHNs
(OCBOEHHbIE YMEHWS, YCBOEHHbIE 3HAHWS)

CDOprI N METOAbl KOHTPO/1A 1N OUEHKN PE3Y/NbTaTOB O6yl-IeHI/IF|

OK 1. BblbupaTb C€nocobbl pewleHns 3agay
npoeccMoHanbHoM [eATeNbHOCTH
NPUMEHUTENIBHO K Pa3NNYHBIM KOHTEKCTaM;

OK 2. OcyuwectenaTe MNOUCK, aHam3 U
MHTEpNpeTaumMio  MHGopMaumn, HeobXxoauMoN
0N BbIMOSIHEHNS  3aday  MPOgeCCMOHa/IbHON
[leAaTenbHOCTY;

OK 3.MnaHnpoBaThb " peann30BbIBATL
CO6CTBEHHOE MPOdeCCHOHANIbHOE U IMYHOCTHOE
pasBuTue;

OK 4. PaboTaTb B KOMNEKTMBE U KOMaHfe,
3()heKTMBHO B3aMMOAENCTBOBATL C KO/sieramu,
PYKOBOACTBOM, K/IMEHTaMu,

OK 5. OcyLLeCTBATL YCTHYIO W MUCbMEHHYHO
KOMMYHMKaLMI0 Ha rocyfjapCTBEHHOM fi3blKe
Poccuiickoii degepayun c Yy4YeTOM
OCOGEHHOCTEN  COUMANBbHOIO U KyNbTYpPHOIO
KOHTEKCTa;

OK 6.MMposBnaTh rpaaaHCKo-NaTpUoTUYECKYHO

no3numio, AEMOHCTPUPOBaTb  0CO3HaHHOE
MOBeJEHNE  Ha  OCHOBE  TPAAULMOHHbIX
06LLeYeI0BEYECKUX LIEHHOCTEN;

OK 7. CogpelicTBoBaTb COXpaHEeHMIO
OKpPY)XaloLLei  cpefibl,  PEcypcocHepexxeHuto,
3(b(heKTUBHO [feiicTBOBaTb B  Ype3BblUaliHbIX
CUTYyaumsx;

OK 8. Wcnonb3oBaTb cpeacTBa (hM3MYeECKOM

Tekywwmnii KOHTPO/b B (JOPME YCTHOrO M MWCbMEHHOrO OMpOCa;
KOHTPO/bHBIX PaboT; 3aluTbl MpaKTUYeckux paboT. WTOrosbii
KOHTPO/b B hopMe andhepeHLMPOBaHHOIO 3a46Ta.




KyNbTypbl /18 COXpPaHeHUs W YKpenneHus
300p0OBbS B mpouecce  NpodeccMoHabHON
[eATeNbHOCTM U NOAJEPXKaHUA HeobXo4MMOro
YPOBHS (Pr31YECKOI NOAFOTOBNEHHOCTH;

OK 9. Wcnonb3oBaTb  MHOPMaLMOHHbIE

TEXHONOMUU B npodeccroHabHO
JesATenbHoCTY;
OK10.Monb3oBaTbCA NpogeccUoHaNbHOM

[JOKYMeHTauuein  Ha  rOCYAapCTBEHHOM U
MHOCTPaHHOM $3bIKax;

OK11./cnonb3oBaTb 3HaHMS MO  (PMHAHCOBOA
rpamoTHOCTH, nnaHnpoBaThb
NpeanpPUHUMATENLCKYHO [eATeNbHOCTb B
npodeccMoHanbHoM cepe.

MK 1.1. BbINOMHSATb OCHOBHblE BMAbI pPaboT no
MPOEKTUPOBAHUIO 3N1EeKTPOCHabXeHUS
3/IEKTPOTEXHUYECKOTO n
3/IEKTPOTEXHO/IONMYECKOTO 060pYA0BaHNS;

MnK 2.5.Pa3pabaTbliBaTh ] othopMNATb
TEXHOMOTMYECKYHO 1 OTHETHYH) JOKYMEHTALMIO.
MK 3.2.HaxoauTb W YCTpaHATb MOBPEXAEHUS
06opyfoBaHus.




4.2. ®OH[ OLIEHOYHbIX CPeAcTB AN MPOBEAEHUSI NMPOMEXYTOUHOM 1

MTOroBOM aTTeCTaUMM 00YYatOLLIMXCS MO AUCLMMNNHE.

[MoKasaTesim n KpuTepum oLeHMBaHNA KOMI'IETEHLI,I/IVI.

O6beKTbI OLIEHNBaHNUSA MNokaszartenu Kputepun Twn 3agaHng, | Popma
Ne 3agaHus aTTecTaumu

YMeHusA:
Y.l -CO3JaET, pefakTupyeT n OueHka MP9-MMP13; AndhdepeHymposa
-c03/aBartb, ohopMSISeT YepTexu Ha pe3ynbTaToB HHbIV 3aUéT
pefakTMpoBaTh U nepcoHa/lbHOM BbINO/IHEHUSA MP16
0hOpPMAATb YEPTEXM HA | KOMMNbIOTEPE; MPaKTUYECKNX
nepcoHasIbHOM pabot
KOMMbIOTEpE;
3HaHua:
3.1. -3HaeT OCHOBHbIe nprembl | OueHKa MP31; NMP32 JndhpepeHumposa
- OCHOBHbIE MpYeMbI paboTbl C YePTEXOM Ha pe3ynbTaToB HHbIV 3a4éT
paboTbl C YePTEXOM Ha nepcoHabHOM BbINO/THEHUSA
nepcoHasIbHOM KOMMbOTEpPE NPaKTUYeCKNX
KOMMbIOTEpe pabot
OK 1. Bbl6upats | MpaBunbHO NpUMeHseT OueHka
CMoco6bl peLlieHus 3afay | TEOPETUUECKMIA MaTepuan | pesysnbTaTos
NPO(ECCHOHABHOIA Ha npaxkTuke BbIMOJTHEHMSA
LeATeNlbHOCTH MPAKTUHECKIX

pabot
NPUMEHUTESTBHO K

pa3INYHbIM KOHTEKCTaM;
OK 2. OcyuecTsnst
MOWCK, aHanm3 n
WHTepnpeTaLmio
NHhopMaLuu,
HeobXx04MMOiA ans
BbINO/IHEHNS 3afau
npoceccrnoHanbHoi
JeATeNbHOCTY;

OK 3.MnaHvpoBatb 1
peann3oBbIBaTb
cO6CTBEHHOE
npogeccMoHasibHoe 1
JIMYHOCTHOE Pa3BUTUE;

OK 4. Pabotalb B
KONMEKTVBE WU KOMaHAe,
3 peKTUBHO

B3aMMOfeiicTBOBaTb €
Konneramm,
PYKOBOLCTBOM,
KneHTamu;

OK 5. OcyuecTsnstb
YCTHYIO U MUCbMEHHYHO
KOMMYHUKaLWo Ha
rocyfapCTBEHHOM fi3blKe
Poccwiickoin depepaunmn
C y4eTOM 0COb6eHHoCTel
coLnanbHOro n




KyNbTYPHOTO KOHTEKCTa;
OK 6.MposBnaTb
rpaXXfaHCcKo-
NaTpUOTUYECKYIO
nosunLmio,
[LEMOHCTPUPOBATH
0CO3HaHHOE MOBefeHue
Ha 0CHOBe
TPaANLIMOHHbIX
06LLeYeN0BEYECKNX
LieHHOCTE(R;

OK 7. CopgeincteoBaTb
COXPaHeHuo
OKpyXaroulein  cpegpl,
pecypcocoepeXxxeHunto,
3 eKTUBHO
[leiACTBOBATb B
ype3BbIvaHbIX
CUTyaumsXx;

OK 8. Wcnonb3osatb
CpeacTBa  (hU3NYECKOWA
KynbTYypbl ons
COXpaHeHws n
YKpenneHus 340poBbs B
npotecce
NpogeccroHanbHOM
[EeATeNbHOCTM n
noAAepXXaHuns
HeoOX0AMMOTO  YPOBHS
thusnyeckoi
NOLrOTOB/IEHHOCTY;
OK 9. Wcnonb3osatb
NHOPMaLMOHHbIE
TEXHONOr K B
npoceccrnoHanbHoi
[EeATeNIbHOCTY;
OK10.Monb3oBatbcA
NpogeccroHanbHoM
JOKYMeHTaLwen Ha
rocyfapCTBEHHOM "
WNHOCTPaHHOM $A3bIKax;
OK11.Ncnonb3oBaTb
3HaHWS MO (PMHAHCOBOWA
rpamoTHOCTH,
NNaHNPOBaTb
NPeanpPUHUMATENBCKYHO
[eATeIbHOCTb B
NpogeccroHanbHOM
cthepe.

MK 1.1. BbINONHATb
OCHOBHble BuWAbl paboT
no MPOEKTUPOBAHMIO
3N1eKTPOCHA0XKeHMS
3NIEKTPOTEXHWNYECKOTO U
3/IEKTPOTEXHO/IOMMYECKO




ro o6opygoBaHus;
MK 2.5.PaspabatbiBaTh

n ohopmMNAT
TEXHOMOTMYECKYHO 7
OTYETHYHO
[OKYMeHTaLWHO.

MK 3.2.Haxogutb 1
YCTPaHATb NOBPeXaeHus
060pyfoBaHMs.

MeToan4ecKne matepuansi.
MpunoxxeHune 1.MeTOANYECKIE PEKOMEHAALIN 1S NPOBEAEHNS NMPAKTUYECKUX 3aHATUIA.




