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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM roly Ha 3acefaHuu Kapeapsl MaIlHbl ¥ TEXHOJIOTHH 00PaOOTKH TaBICHUEM H

IIporokomor 20 . Ne

3aB. kadeapoii C.J. Tnatos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3acefaHuu Kapeapsl MaIHbl ¥ TEXHOJIOTUH 00PaOOTKY TaBICHUEM H

IIporokomor 20 1. Ne

3aB. kadempoii C.J. Tnatos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3acenaHuu Kadeapsl MaruHbl ¥ TEXHOJIOTHH 00pa0OTKHU IaBJICHUEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tlnaros

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemaHuu Kageapbl MaIluHbl B TEXHOJIOTUH 00pabOTKH JaBICHHEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tlnaros

Pabouas mporpamma nepecmMoTpena, odcyxaeHa u ogoopena s peanuszanuu B 2028 - 2029
y4eOHOM TOJly Ha 3acefaHuu kadeapsl MamuHbl 1 TEXHOJIOTUH 00paOOTKU JaBIEHUEM U

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.U. [1naToB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LlenssMu 0CBOEHUS TUCHUITIHHBI (MOTy1sT) «COBpeMEHHBIE TPOTPAMMHBIE IPOTYKTHI JUIS
MOJICIIMPOBAHMS CBAapPOYHBIX IIPOLIECCOB» SIBISIOTCS: pa3BUTHE Yy CTYACHTOB JMYHOCTHBIX
Ka4ecTB, a TaKke (OPMHPOBAHHME OOLICKYIBTYPHBIX U NMPOQPECCHOHATBHBIX KOMIETCHIUH B
coorBercTBUM ¢ TpeboBanusimu ®PI'OC BO mo nampasienuto 150301 - MammHocTpoeHue.
CTyAeHT NOJDKEH TIOJNyYWTh 3HAHWE M HAaBBIKM TNPHUMEHEHHS TJIaBHBIX HAYYHBIX METOJOB
UCCIICIOBAaHUS TEXHUYECKMX OOBEKTOB: MaTEMAaTUYECKOTO MOJICIMPOBAHUS C UCIIOIb30BaHUEM
COBPEMEHHBIX MNPOTPAMMHBIX IPOXYKTOB, IOJYYUTh IPEJCTABICHHE O CHCTEMAaTHYECKON
NPUPOJIE TEXHUYECKUX 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH; M3YUUTh YCIOBHS MOJIOOHUS IpH
MOZIETTMPOBAHUH, METO Il HHTEPIPETALINH PE3YTHTATOB UCCICIOBAHUIM.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl POrpaMMbl

Jucuumimzaa CoBpeMEHHbIE TPOrPAMMHBIE NPOIYKTHI U1 MOJAEIUPOBAHUSA CBAPOYHbIX
MPOIIECCOB BXOIHT B 0053aTENIbYIO0 YaCTh YU€OHOTO TIaHa 00pa30BaTEIbHOM IPOTPAMMBI.

Jns  u3ydeHUs  JUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

HNudopmartuka

MaremMaTuka

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

[IpounsBoacTBeHHAs — PEAAUIIIIOMHAS TPAKTUKA

[ToaroroBka K caye v craya rocyAapCTBEHHOI 0 3K3aMEHa

[ToaroroBka K mpoiierype 3alluThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yueHu st

B pesynbrate ocBoeHuss AucuMIIMHBL (Monyisi) «CoBpeMEHHbIE MNpPOrpaMMHBIE
OPOAYKTBl JJIsl MOJEIMPOBAHUS CBapOUYHBIX IPOLIECCOB» OOydaroUMiics A0JKeH 00ianaTh
CJIEIYIOIIUMH KOMIETEHIIUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-1 Cnoco0eH NpUMEHSTh €CTECTBEHHOHAyUHble M OOILIEMH)KEHEpPHbIE 3HAHUS, METO]IbI
MaTeMaTHYECKOro aHaJIM3a U MOJIEIMPOBAHUS B MPO(eCCHOHAIbHOM 1€ TEIbHOCTH;

OIIK-1.1 Pemaer cranmapTtHele npodeccHOHadbHBIE 3aJaud C IPUMEHEHHEM
00IIIeMHKEHEPHBIX 3HAHUU
OIIK-1.2 [IpuMeHsieT MeToAbl MOJEIMPOBAHMS M MAaTE€MaTHYECKOro aHaiau3a I

pEIICHUA 3a/1a4 B HpOd)CCCHOHaHBHOﬁ JCATCIIbHOCTH

OIIK-14 CnocobeH pa3pabaThiBaTh aJrOPUTMBbI U KOMIBIOTEPHBIE TPOrPaAMMBbI, TIPUTOAHbIE JUIS
IPAKTUYECKOT0 MPUMEHEHUSI.

OIlK-14.1 [TpuMeHsieT OCHOBHBIE AJITOPUTMBI K PEILICHHUIO PUKJIIAIHBIX IPOrpaMM

OIIK-14.2 Hcnonb3yeTr cucTeMbl IpOrpaMMHUPOBAHUS IS pa3pabOTKU KOMITBIOTEPHBIX
porpamMm

OIIK-14.3 Pazpa0OaThiBaeT  KOMIBIOTEPHBIE  MPOrpamMMbl,  NPUTOAHbIE  JJIs
MPAKTHYECKOTO MPHUMEHEHUS




4. CTpyKTypa, 00b€EM U colepKkaHie NTUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 15 akaJ. yacos:
—ayautopHas — 14 akaj. yacos;
— BHeayIMTOpHAas — 1 aKaJ1. 4acos;

— caMocTosTenbHas padora — 89,1 akan. yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac

dDopMa arrecraluu - 3a4cT

AynuropHas s e
KOHTaKTHas paboTa E 3 dopma TEKyIIEro
Paznen/ Tema 2 (B aKan. =acax) = Brn KOHTPOIIA Kon
5 5 G | caMocToATebHOI | yCIeBaeMOCTH U
JTACIUTUTAHBI & S ., | xommeTeHIM
g £ padoThI MIPOMEKYTOUHOH
Tex. | 30 | TpakT. z aTTeCTALUH
3aH. 3aH. | Q &
1.
1.1 Bgenmenme. llenmm u W3zydenue OIIK-14.1,
3aJa4d  MOJENUPOBaHUSA MaTepuaaoB OIIK-14.2,
IIPO-LIECCOB  CBapku  ¢| 5 2 22 JIEKLIMHI U Pedepar OIIK-14.3,
UCIIOIb30BaHUEM odopmnenue OIIK-1.1,
MPOrpaMMHBIX pedepara. OIlK-1.2
HWroro no pazaeny 2 22
2.

Uzyuenne OIIK-14.1,
i'lo CTHI Tporp aMMH];Iz MaTepHuasoB OIIK-14.2,
MI()) Hej};ﬂ R A 5 2 2 20 JeKIUi 1 Pedepar OIIK-14.3,
CB:[[)O‘II—?LIX TPOIIECCOB odopere OIK-1.1,

pedepara. OIIK-1.2
HWroro no pazaeny 2 2 20
3.

3.1 OcobeHHOCTH OIK-14.1
MaTeMaTHYECKOTO Uzyuenue OIK-1 4'2’
MOJICTIMPOBAHHS TEMIOBBIX| ¢ 1 4 271 MaTepuaaoB KonTponbHas OIK-1 4'3’
IPOLECCOB  CBApKH € ' JIeKIui u pabora OIK-1 1 '
UCII0JIb30BaHUEM BoinosiHeHue KP. Ol'[K-ll 2’
MPOTPAMMHBIX TIPOJYKTOB. '
Wroro no pazneny 1 4 27,1
4,
4.1 XapakTepucTHka N3yuenue 82?:12;’
pemrennii ot ESI Group, 5 1 2 20 MaTepHaoB Konrponbnas OIK-1 4'3’
MSC Marc wu  gp. JIeKIui u pabora OIK-1 1 '
pa3paboT-4UKOB. BolnonHeHue KP. OHK-ll 2’
Wroro no pazneny 1 2 20
5.
OIIK-14.1,
OIIK-14.2,
5.1 3auer 5 OIIK-14.3,
OIIK-1.1,
OIIK-1.2




Uroro mo pazneny

Uroro 3a cemectp

89,1

3a4éT

Hroro no JUCHUITIIINHE

89,1

3a4€cT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNbHOTO  IIpOLlEecca, MPEANOJAralIlyl0 MPSAMYH TpPaHCISALUUI 3HAHUM  OT
npenoaaBa-Teis K CTYACHTY (MPEUMYIIECTBEHHO HA OCHOBE OOBSICHUTEIbHO-ULTIOCTPATUBHBIX
METOM0B 00ydeHus). YueOHasi esTeIbHOCTh CTYJACHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
penpo-ayKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TPAAULIIMOHHBIX TEXHOJIOTHIA:

NndopmannonHass Jekuuss —  [OCIENOBAaTEIbHOE H3JIOKEHHWE MaTrepuaiga B
JTUCLHUTUTMHAP-HOW JIOTHKE, OCYHIECTBISIEMOE NPEUMYIIECTBEHHO BEepOaJbHBIMH CpPEIACTBAMHU
(MOHOJIOT MpeTo-1aBaTes).

Cemunap — Oecenia mpemnogaBares U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOILEHUH MO KaXIOMY BOMNPOCY IUIAaHA 3aHATHS C €OUHBIM JUIS BCEX IEpeyHEM
peKOMeH1yeMOoi 00513aTebHOM U JONOTHUTEIBHOM JIUTEPATYPHI.

[IpakTHueckoe 3aHATHE, MMOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM M HABBIKOB 110
IPEJIOKEHHOMY aIrOPUTMY.

JlaboparopHasi paboTa — opranusanus yueOHo! paboThI C pealIbHBIMU MaTepPHAIbHBIMU U
MH(OPMALlMOHHBIMU OOBEKTaMH, AKCIEpPUMEHTalbHas paboTa € aHaJIOrOBBIMHU MOJEISIMU
pe-aJbHBIX 0OBEKTOB.

2. Texuomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTEILHOrO IMpolecca,
KOTOpasi MpernoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTUMYJIMPOBAHUS AKTUBHOW MI03HABATEIbHOU AEATEIbHOCTHU CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHI C HUCIIOJI30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 O0YUEeHHUS:

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKyMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBlieHHAs Ha pelIeHHE KOMILIEKCHOW y4eOHO-II03HaBaTeNbHOW 3aJaud, TpeOyromeil oT
CTyJEHTa IPUMEHEHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

[IpakTueckoe 3aHsATHE Ha OCHOBE Kelc-meToga — oOOydeHHe B KOHTEKCTE
MOJETUPYE-MOi1 CHUTYAaIlWH, BOCIIPOU3BOIAIIEH peabHbBIE YCIIOBUSA Hay4HOI,
IIPOU3BOJICTBEHHOM, 00111e-CTBEHHOH JiesTeNbHOCTH. O0ydaromuecs 10JKHbI IPOaHaIN3UpOBaTh
CUTYyallMl0, pa3o0parb-Csi B CYTH NpoOJieM, NpPEJIOKUTh BO3MOXHBIE pEIIEHUS U BBIOpATh
nyuyimiee u3 HuX. Kelicel 0Oa-3upyrorcs Ha peaqbHOM (DAKTUYECKOM MaTepuallie WM JKe
npUOIKEHBI K pealbHON CUTYa-1IUH.

4. VIuTepakTUBHbIE TEXHOJOTUU — OpPraHM3alMs 00pa30BaTENbHOIO IMpoliecca, KOTopas
@opMbl  y4yeOHBIX 3aHATUH C MCIOJB30BAaHMEM CIEILHATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlekuus «oOpaTHOM CBS3M» — JEKIMS—IPOBOKalUs (M3JI0’)KEHHE MaTepHuaja ¢ 3apaHee
3a-TJIaHUPOBAHHBIMU omuOKamu), nexuusi-Oecena, JEKIUA-TUCKYCCHS,
JEKIHS-TIPECCKOH(PEPEHIINS.

CeMuHap-IucKyccHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iudo CHOpPHOro BOMpOca,
npo-0ieMbl, BBISBICHHME MHEHUH B rpymme (MEXIpylnmoBOH AManor, AMCKYCCHS Kak
CITOp-IUasor).

5. HudpopmManMoOHHO-KOMMYHUKALMOHHBIE ~ 00pa3oBaTeNbHbIE  TEXHOJOTUH  —
opranusa-1usi 00pa3zoBaTeIbHOTO Mpoliecca, OCHOBAHHAS HA MPUMEHEHHUH CHEIHAIN3UPOBAHHBIX
IPO-TPaMMHBIX CPeJl M TEXHUUECKUX CPEeACTB paboThI ¢ HH(pOpMaLUeH.

@®opmbl y4eOHBIX 3aHATHH C HCIOJIb30BaHHEM HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanusanuss — HW3JI0KEHUE COJIEP)KaHUsA COMPOBOXKIACTCS TMpe3eHTaluei
(me-MoHcTpanuel yq4eOHbIX MaTepHasoB, MPEJACTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CHCTEMaXx, B
T.4. WUTIOCTPATUBHBIX, rpaUuecKux, ayJuo- U BUAEOMaTEPUasoB).

[IpakTuyeckoe 3aHATHE B (OpME MpPE3eHTALMM — MPEACTaBICHUE pPe3yIbTaToB
MIPOEKT-HOM WJIN HCCIIeI0BATENbCKON IEATEIbHOCTH C UCTIOIb30BAaHUEM



CIICIUAJIM3UPOBAHHBIX IPO-T'PAMMHBIX CPCI.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeeHH s IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCIUITIMHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. IlnannpoBaHue >KCIEPUMEHTa U 00paboTKa pe3yabTaToOB ¢ UCHOJIb30BaHHEM DBM :
yuebHoe mocodue / A. A. Kanpuenko, K. I'. [Tamenko ; MI'TY. - Maraurtoropck : MI'TVY, 2017. -
1 snekrpon. ont. auck (CD-ROM). - Ha TuT. 1. COCT. yKa3aHbl KakK aBTOpPbHL. - TEKCT :
AJIEKTPOHHBIN.

0) JlonmosiHuTebHAS JIUTEPATYpA:

1. MaTtemaTu4eckre METO/Ibl B HHXKCHEpHUH : yaeObHoe mocobue / A. A. Kampuenko, K. T.
[Mamenko ; MI'TY. - Maraurtoropck : MI'TY, 2017. - 1 snektpon. onT. auck (CD-ROM). - Ha
000p. TUT. J1. aBT. yKa3aHbI KaK COCT. - TEKCT : 3IEKTPOHHBII.

2. KoMmmploTepHbIC TEXHOJOTMH B MAIIMHOCTPOCHHMH . ydeOHoe mocobme / A. A.
Kanpuenko ; MI'TVY. - Maruutoropck : MI'TY, 2017. - 1 snextpon. ont. auck (CD-ROM). -
TekcT : 2IeKTPOHHBIN.

B) MeToanyeckue yKazaHus:

1. MoaenupoBaHue CHCTEM | MpolieccoB. [IpakTukym : yueOHOE mocooue st By30B / B.
H. Bonkoga [u 1p.] ; mox penakuueii B. H. BonkoBoii. — Mocksa : M3narensctBo FOpaiit, 2020.
— 295 ¢. — (Bpicuiee obpazoBanue). — ISBN 978-5-534-01442-6. — Tekcr : anekTpoHHbIi //
OBC Opaiit [caiit]. — URL: http://www.biblio-online.ru/bcode/451288 (mara obparienus:
19.10.2020).

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammuoe o0ecneyenune

Haumenoanue [10 Ne norosopa Cpox aeicTBus JTUIIEH3UN
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB00OTHO pacrpoctpansemoe [10 0eCCpOUIHO
MathCAD v.15

Education J1-1662-13 o1 22.11.2013 6eccpouHo
University Edition

MathWorks

MathLab v.2014  [K-89-14 o1 08.12.2014 0eccpouHo
Classroom License

Maple 14 K-113-11 ot 11.04.2011 GeccpoaHo
Classroom License

Autodesk

Architecture 2011 |K-526-11 o1 22.11.2011 0eccpouHO

Master Suite




Autodesk AutoCad

2011 Master Suite K-526-11 o1 22.11.2011 0eccpovHO
ACKOH Komnac

3D 516 J-261-17 ot 16.03.2017 0eccpovHO
f el WInMaching | 196212 or 15.02.2012 Gecepouro
FAR Manager cB000JIHO pacupoctpansemoe [10 0ECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHGPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

DrexkTpoHHas 6a3a nmepuoandeckux m3ganuii East View
Information Services, OO0 «MUBHUC»

https://dlib.eastview.com/

HaunonanbsHas UH(POPMALMOHHO-aHAIUTHYECKAS
cuctema — Poccuiickuii HHAEKC Hay4YHOrO IUTUPOBaHUS
(PUHII)

URL:
https://elibrary.ru/project_risc.asp

[TouckoBas cucrema Axagemus Google (Google
Scholar)

URL.: https://scholar.google.ru/

WNudopmannonnas cucrema - EnquHoe okHO mocTyma K
HHGOPMAIMOHHLIM pecypcaM

URL.: http://window.edu.ru/

®denepaibHOE rOCY/IapCTBEHHOE OIOKETHOE
yupexaenue «DenepanbHblii HHCTUTYT POMBIIIIIICHHOM
COOCTBEHHOCTH)

URL.: http://www1.fips.ru/

9 MaTepHabLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOMLYJIfA)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG obOecrieueHue JUCHUIIIIMHBI BKIIFOYACT:




JlabopaTopus pe3ku u cBapku: [Iporpammupyemsbie ctanku (¢ UITY).

MaiuHbl yHUBEpCAJIbHbIE WCIBITATEIbHBIE HA PACTSKEHHE, CXKaTHE, CKPYyYUMBAHUE.
MeputenbHbIil HHCTPYMEHT.

[TpuGopsl 1yi1  W3MEpeHust TBEpAOCTH 1O MeroxaMm bpunems u  Poksena.
MuxkpoTBepaoMep u3MepeHus TBepAOCTH o Bukkepcey.

[Ieun Tepmuueckue.

Muxkpockonst MUM-6, MUM-7.

MynbTUMEANIHBIE CPEICTBA XPAaHEHHUS, IIEPEJauu U MPeICTaBICHIS HHPOPMALIUU

KomisrotepHsle kinacchl ¢ cooTBeTcTBYrOmMM 110.

[Tnakatel Mo mepBUYHBIM MpeoOpazoBaTessiM (1abopaTopus kad. MuTOQuM)

Hartuuku (madoparopus kadp. MuTOduM).

MyneTuMeINIHbIE CpPEICTBA XpaHEeHWs, IMepeladd M IpeAcTaBiIeHUs HHPOpMauy;
BUJICONIPOEKTOP, SKPAaH HACTEHHBIM, KOMIBIOTEP; TECTOBBIE 3aJaHMsI JUIsl TEKYIIETO KOHTPOJISL
yCIIeBaEMOCTHU

KomrmiekT nmedaTHBIX W AJIEKTPOHHBIX BEPCUH METOAMYECKHX PEKOMEHIAIHHA, yueOHoe
nocobue, IUIaKaThl MO TeMaM «ABTOMAaTH3alUsl TMPOM3BOACTBEHHBIX IMPOIECCOB B
MammHoCcTpoeHun». O6opynoBanue st 00paboTku pe3koi. OOpa3ibl MAITMHOCTPOUTEIIBHBIX
MaTepuaIoB U 00pa3Libl U3 CIEUAIBHBIX CTACH U CILIaBOB

KoMmiuiekT meroauueckux pekoMeHAauui, ydeOHoe mocoOue, IIakaTel MO TeMaMm
«ABTOMATHU3aLIMS CBAPOYHBIX IPOIIECCOB)»

1. Mamusbl yHUBEpCaIbHbIE UCIIBITATENbHBIE HA PACTSKEHUE, CKATHE, CKPYUYHUBAHHUE.

2. MepuTenbHbIi UHCTPYMEHT.

3. [IpubopsI 115t M3MEpeHUs TBEPAOCTH 1o MeTonaM bpuness u Poksema.

4. MukpoTBepIomep.

5. Ileun Tepmuueckue.

Muxkpockonst MUM-6, MUM-7.

Jlocka, MylIbTUMEUNHBIN TPOEKTOP, IKPAH

[Tepconansubie KommbioTepsl ¢ maketom MS Office u Beixomom B HHTepHeT u ¢
JIOCTYTIOM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

Crennaxu, ceiidbl 111 XpaHeHHs y4eOHOTO 000py10BaHHS

WNHcTpyMeHTHI 17151 peMOHTa J1Jab0paTopHOTro 000PYA0BaHUS



IIpunioxenne 1

6 YueOHO-MeTOAMUYECKOE O0ecTieueHre CAMOCTOSITEILHOI PadoThl 00y4a0IMXCA
1o oucyuniune «CoBpeMeHHbIe MPOrPaMMHbIE MPOAYKTHI IS MOJeJIMPOBAHNS CBAPOYHBIX
MPOLECCOBY NPeOYCMOMPEHA AyOUMOPHASL U 8HeAYOUMOPHASL CAMOCMOSIMenbHAs paboma
00yUaOWUXCAL.
Camocmosmenvras paboma cmyoeHmos npeonoiazaem peuierue 3a0ay, n0020moeKy

pedepamos.

HpI/IMepHLIe 3alaHudA 1JI CaMOCTOATEC/ILHOI'0O PEIICHUSA

AyIMTOpPHOE MPAKTHYECKOE 3aHATHE

AyautopHasi 3agada: O3nakomiienue ¢ CAE makeramu

Cnenatb nmoctanoBky 3afauu B CAEcucTeme asist MOZEN TEXHOIOTHYECKOTO Ipoliecca
W3TOTOBJICHMUS ... HCIIOJIBb3Ysl YEPTEKU. BbIBECTH pe3ysbTaThl.

Bosmosxknoctu Kommac 3D mo MoaenrpoBaHUIO TEMIIEPATYPHBIX 1e(hOpMAaIIHid.

Co3znaTh TBEpIOTEIBHYIO MOJICIH CBAPHON KOHCTPYKITMH U ITPOU3BECTH TEIUIOBOH pacyer.
Hcnonwsys 6ubnnoreky APM FEM, anis TBeproTenbHBIX MOIeTIel CBapHBIX KOHCTPYKIIH, €
YUETOM 3aKPETUICHHUS TPOU3BECTH TEIUIOBOM pacueT. [1o/ TermmoBsIM 3/1eCh TOHUMAETCS -
CTalllOHapHasl TEeMJIONPOBOAHOCTS, T.€. 0€3 yueTa 0TBOJia U MMOABO/IA Teria K Teny. Ecnu xe Bac
WHTEPECYIOT BOIIPOCHI HATPEeBa / OXJIAXKICHHUS, TO 3TO y)Ke HeCTallHOHAPHAS TETUIONPOBOJIHOCTD,
KOTOpasi MOXKeT ObITh MOCUHUTaHa TOJIBKO B Oosiee cTapiiem npoaykre kommanuu HTL "ATIM" -
cucreme APM WinMachine (tonbko B ayauropusix MI'TY Ha miatHowm [10).

JomamiHee 3a1anue: ohOpMUTH Pe3yabTaThl pacueTa. IHTEpnpeTHpoBaTh pe3yabTaThl.

1407 96
131329
121862
P 112395

Temnepanypa (reepsoe Teno) [*Cl

Kapruna s ceseniit 2 9anmeca

[Temnepanypa (reepsoe Teno)| 124230 °C L‘

Teunepanpa (eepaoe Tenc)

[Teunepanypa (mepaoe teno) | 1 314,36 °C v / \ N N\
/ \ "\ [Fennepanna treenaoe rens)| 67 54 °C |

/ \
i .-w”mr”‘cr Blezsnc] \
X
| Temneparypa (Teepaoe Teno) | 884 63 °C | Temnepatypa (Teepaoe Teno)| 271 79 °C

Pedepar. [TonroroBsre 0030p Ha TEMY COBpeMEHHBIE CBOOOHBIE U TponpueTapHsle CAE
CUCTEMBI (IIPUMEPHBIE TEMBI):

CBo00OIHBIE

BRL-CAD Magic
Electric OpenSCAD
freeCAD (A-S. Koh's) Open CASCADE Technology
FreeCAD (Juergen Riegel's) QCad
gEDA SALOME
KiCad SolveSpace
LibreCAD ZCad

IIponpueTrapHbie
A9CAD Mineframe
Active-HDL nanoCAD



https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%BE%D0%B1%D0%BE%D0%B4%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/BRL-CAD
https://ru.wikipedia.org/wiki/Electric
https://ru.wikipedia.org/w/index.php?title=FreeCAD_(A-S._Koh%27s)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/FreeCAD_(Juergen_Riegel%27s)
https://ru.wikipedia.org/wiki/GEDA
https://ru.wikipedia.org/wiki/KiCad
https://ru.wikipedia.org/wiki/LibreCAD
https://ru.wikipedia.org/w/index.php?title=Magic_(%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/OpenSCAD
https://ru.wikipedia.org/wiki/Open_CASCADE_Technology
https://ru.wikipedia.org/wiki/QCad
https://ru.wikipedia.org/wiki/SALOME
https://ru.wikipedia.org/wiki/SolveSpace
https://ru.wikipedia.org/wiki/ZCad
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BF%D1%80%D0%B8%D0%B5%D1%82%D0%B0%D1%80%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/A9CAD
https://ru.wikipedia.org/wiki/Active-HDL
https://ru.wikipedia.org/wiki/Mineframe
https://ru.wikipedia.org/wiki/NanoCAD

ADEM

Altium Designer
ArchiCAD
AutoCAD
Autodesk Inventor
bCAD
Bocad-3D
BricsCAD
BtoCAD
CADintosh
Cadmech
CATIA
CorelCAD
DraftSight
E3.series
easyEDA
EPLAN Electric
GstarCAD
Inovate
IntelliCAD
Ironcad

Ironcad Draft
K3

MEDUSA4

nanoCAD free
NX

OrCAD
P-CAD
Pro/ENGINEER
Proteus
PSpice

QForm 2D/3D
Revit
Rhinoceros 3D
SAMCEF
SEE Electrical Expert
Solid Edge
SolidWorks
Specctra
SprutCAM
T-FLEX CAD
Tecnomatix
TopoR
TurboCAD
VariCAD
ZwWwCAD
Kommnac

Tembl k 3auety. Jlaiite xapakrepuctuky [10:

CucremMa KOMIIEKCHOT'O HETMHEHHOro aHanu3a KoHcTpykuuid MARC

Kommerotepras nporpamma ANSY'S
Kommnerorepnas nporpamma SPOTSIM
Kommerorepras nporpamma SYSWELD

W.r.o, n.T.1.



https://ru.wikipedia.org/wiki/ADEM
https://ru.wikipedia.org/wiki/Altium_Designer
https://ru.wikipedia.org/wiki/ArchiCAD
https://ru.wikipedia.org/wiki/AutoCAD
https://ru.wikipedia.org/wiki/Autodesk_Inventor
https://ru.wikipedia.org/wiki/BCAD
https://ru.wikipedia.org/wiki/Bocad-3D
https://ru.wikipedia.org/wiki/BricsCAD
https://ru.wikipedia.org/w/index.php?title=BtoCAD&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=CADintosh&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Cadmech
https://ru.wikipedia.org/wiki/CATIA
https://ru.wikipedia.org/w/index.php?title=CorelCAD&action=edit&redlink=1
https://ru.wikipedia.org/wiki/DraftSight
https://ru.wikipedia.org/wiki/E3.series
https://ru.wikipedia.org/wiki/EasyEDA
https://ru.wikipedia.org/w/index.php?title=EPLAN_Electric&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=GstarCAD&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Inovate
https://ru.wikipedia.org/wiki/IntelliCAD
https://ru.wikipedia.org/wiki/Ironcad
https://ru.wikipedia.org/wiki/Ironcad_Draft
https://ru.wikipedia.org/wiki/%D0%9A3_(%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/MEDUSA4
https://ru.wikipedia.org/wiki/NanoCAD
https://ru.wikipedia.org/wiki/NX_(%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/OrCAD
https://ru.wikipedia.org/wiki/P-CAD
https://ru.wikipedia.org/w/index.php?title=Pro/ENGINEER&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Proteus_(%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%B7%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/PSpice
https://ru.wikipedia.org/wiki/QForm_2D/3D
https://ru.wikipedia.org/wiki/Revit
https://ru.wikipedia.org/wiki/Rhinoceros_3D
https://ru.wikipedia.org/wiki/SAMCEF
https://ru.wikipedia.org/wiki/SEE_Electrical_Expert
https://ru.wikipedia.org/wiki/Solid_Edge
https://ru.wikipedia.org/wiki/SolidWorks
https://ru.wikipedia.org/wiki/Specctra
https://ru.wikipedia.org/wiki/SprutCAM
https://ru.wikipedia.org/wiki/T-FLEX_CAD
https://ru.wikipedia.org/wiki/Tecnomatix
https://ru.wikipedia.org/wiki/TopoR
https://ru.wikipedia.org/wiki/TurboCAD
https://ru.wikipedia.org/wiki/VariCAD
https://ru.wikipedia.org/w/index.php?title=ZwCAD&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%B0%D1%81_(%D0%A1%D0%90%D0%9F%D0%A0)

Hpuioxenne 2

7 OneHOYHbIE CPeICTBA /I IPOBEACHHs POMEKYTOUHON aTTecTaAlluN
a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

Crpykty
PHBIA
[Inanupyemblie pe3yibTaThl
AJIEMEHT OueHoyHbIE CpECTBA
oOy4eHus
KOMIIETE
HITUU

OIIK-14: CriocobeH pa3pabaThiBaTh ajr

OPUTMBI 1 KOMIIBIOTCPHBIC ITPOTPpaAMMBI, IIPUTOAHBIC JJIA ITPAKTUYCCKOI'0 IIPUMCHCHU S

OIIK-14. | [IpumeHsieT OCHOBHbBIE
Bonpocs! 1J1s1 NOATOTOBKH K 3K3aMeHY
1 AITOPUTMBI K PELLIEHUIO
Kakwue Buap1 nandopmaryn ncnonb3yrorces B CAIIP.
IPUKIIAJHBIX TIPOTrPaMM
Kak omnucats 00bexT npoektupoBanus B CAIIP.
OIIK-14. | Ucrionb3yeT CUCTEMBbI IIpakTnueckas padora AKP Nel «CpeacrBa aBToMaTu3anuu NpPOeKTHPOBAHUSD)
2 IIPOrpaMMUPOBAHUS JIJIS Llesan padoThl: oB1ageTh MeTOAaMU paboThl B cucteMax CAD, HayuuTcs BBINOJIHATh KOHCTPYKTOPCKHE PaOOTHI C
pa3paboTKH KOMIBIOTEPHBIX | UCIIOJIb30BAaHUEM CHCTEM aBTOMAaTU3UPOBAHHOIO TPOEKTUPOBAHHUS.
porpamm JTanbl BbINOJTHEHUS PadoThI:
1.Cnenath MOCTaHOBKY 3aJ1a4M JUIsl IPOEKTUPOBAHUS 10 3aJJaHHUIO
6. CnenaTb BBIBOJIbI O OTJIMUMH OMHUCAHUS OOBEKTA B 33/1aHUH, B ONIMCAHUM 33J]a4 IIPU MPOEKTHPOBAHUH, U B
TOTOBOM OOBEKTE.
OIIK-14. | Pa3pabaTsiBaeT IIpuMepHBbIe NpaKTHYECKUE 3aJaHUS HA IK3aMEeHe
3 KOMIIBIOTEPHBIE (c npumenennem IBM noaKJII04YEHHOT0 K HHTEPHETY)

MIPOrpaMMBl, IPUTOTHBIE
JUTSL TIPAKTUYECKOTO
IIPUMEHEHUS

3anana unpopmanusa: HadyansHoe onycanue oObeKTa IPOEKTUPOBAHMSL.
OnumuTe Ha3HAYEHUE yYKa3aHHON MH(OpMaIUK [ BHIOPAaHHOTO 00BEKTA.
[IpoBeprTe, ecTh 11 y Bac Bce HEOOXOIMMBbIE TaHHBIE.

OIIK-1: Ciocob6eH mpuMeHSTh €CTECTBEHHOHAYYHBIE U OOIIENH)KEHEPHBIC 3HAHUSI, METO/Ibl MATEMAaTHYECKOTO aHATN3a U MOJCIIUPOBAHUS B
npodeccuoHaNbHON eI TENbHOCTH

OIIK-1.1

Pemaer cranmapTHbie
npo¢eCCHOHANIbHBIC 3a/1a41
C IPUMEHEHUEM

IIpakTnueckas padora AKP Nel «Cpeacrsa aBToMaTH3anuu NPOCKTHPOBAHUSD)
I1 OTanbl BbINOJHEHHs PA00ThI:
1.CnenaTth MOCTaHOBKY 3aJja4M JUIsl IPOEKTUPOBAHUS 110 3aJaHUIO




Crpykry

PHBIH
[Tnanupyembie pe3yinbTaThl
JJIEMEHT O1eHOYHBIC CPE/ICTBA
oOy4eHus
KOMIIETE
HITUH

o0IIenHKEeHEPHBIX 3HaHuK | 6. CaenaTh BHIBOJBI O OTJIMYNHU OIKCAHUSA 00bEKTa B 3aJaHUH, B OIIMCAHUH 33]a4H IIPU MPOEKTHPOBAHKH, U B
TOTOBOM OOBEKTE.

OIIK-1.2 | [TpumeHsIeT MEeTO/IbI
MOJIETIUPOBaHUs U
MaTeMaTu4eckoro ananusa | [lpumepHble Bonpochkl Ajs NoAroToBkM K 3amure AKP 1.
JUIS PELLIECHNUs 3a/1a4 B Kak npencraButh BusyanbHyro uHpopmanuto B CAITP.
npodeccnoHaTbHOM
JESTEIIbHOCTH

0) [lopsinok mpoBeaeHNUs MPOMEKYTOUHOM ATTEeCTALMH, MOKA3AaTeJIH M KPUTEPUH OLIEHUBAHUA:

[TpomexyTouHas aTTecTanus 1o AuciuIummae «CUCTeMbl aBTOMAaTU3UPOBAHHOTO MTPOEKTUPOBAHUS B CBAPKE» BKITIOYAET TEOPETHUECKHE BOMPOCHL,
MTO3BOJISIFOIINE OIICHUTh YPOBEHB YCBOCHHUS O0YJAIONIMMUICS 3HAHHUH, U TIPAKTHYECKUE 3a]JaHUs, BBIBIISIONINE CTEIIEHb COOPMUPOBAHHOCTH YMEHHUH U
BIIQ/ICHUM, IPOBOAUTCS B (hopMe IK3aMeHa U B (hOpMe BBITMOTHEHUS U 3alTUTHI KYpCOBOM paboTHI.

DK3aMeH 110 JaHHOW TUCITUTUTHHE TIPOBOIUTCS B YCTHOM (hOopMe 110 IK3aMEHAIMOHHBIM OMJIeTaM, KK bl U3 KOTOPHIX BKITFOUAET 2 TEOPETHUSCKHUX BOTIPOCA
U OJTHO MPAKTUYECKOE 3aJaHue.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OIEHKY «OTJHYHO» (5 0a/I0B) — 00yYaronHiics IEMOHCTPUPYET BHICOKUH YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE,
CUCTEeMAaTUYECKOE U TITyOOKOe 3HAHUE YIeOHOTO MaTepHralia, CBOOOIHO BBIITOJIHSET MTPAKTHYCCKHE 3aJIaHUsI, CBOOOIHO OTIEPUPYET 3HAHUSAMH, YMCHHSIMH,
MPUMEHSIET UX B CUTYAIlUSIX TOBBIIIICHHON CII0)KHOCTH.

— Ha OIICHKY «Xopoiio» (4 6amra) — o0yJarmuiics AEeMOHCTPUPYET CPEAHUIN YPOBEHb C(HOPMUPOBAHHOCTH KOMITETCHITHI: OCHOBHBIC 3HAHUS, YMEHUS
OCBOEHBI, HO JIOMTYCKAIOTCS HE3HAYUTENbHbIE ONMIMOKH, HETOUHOCTH, 3aTPYAHEHHUSI IPU aHATTUTHYECKHUX OIepaIusX, IepeHOCce 3HAHUN U YMEHUH Ha HOBBIE,
HECTaH/IaPTHBIC CUTYaIHH.

— Ha OIIEHKY «y/JA0BJIETBOPUTEIbHO» (3 Oaia) — 00yJaronuiicss 1IeMOHCTPUPYET MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN: B X0O/Ie
KOHTPOJIBHBIX MEPOIIPUSATHH JIOMYCKAOTCS OIIHOKH, MTPOSIBIIICTCSI OTCYTCTBHE OTICIBHBIX 3HAHUH, YMEHH, HABBIKOB, O0YJIAFOIIHIACS NCITBITHIBACT
3HAYUTENbHBIE 3aTPYIHEHUS IPU OTIEPUPOBAHNUY 3HAHUSMHU U YMEHUSMU TIPU UX MEPEHOCE HA HOBBIE CUTYAIIUH.




— Ha OLICHKY «HEeY/10BJIETBOPUTEIbHO» (2 6aia) — oOydaromuiics JeMOHCTpUPYET 3HaHus He 6osee 20% TeopeTHueckoro MaTepuasa, JOImycKaeT
CYIIECTBCHHBIC OITMOKHU, HE MOXKET TTOKa3aTh MHTEIUICKTYaIbHbIC HABBIKU PEIICHHSI POCTHIX 33Ja4.

— Ha OLICHKY «Hey/10BJIeTBOPUTeJbHO» (1 6amn) — oOydaromuiics He MOXKET I0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U 00BCHEHUS HHPOPMAIIHH,
HE MOXXET IM0Ka3aTh UHTEJUICKTYyaJIbHbIE HABBIKU PEIICHUS TPOCTHIX 3a/au.



