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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Tojly Ha 3acefaHuu Kadeapsl MalruHbl U TEXHOJIOTHHA 00pabOTKU JaBJICHUEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tnatos

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roly Ha 3acefaHuu Kadeapsl MaIliHbl ¥ TEXHOJIOTUH 00pabOTKY TaBICHUEM H

IIporokomor 20 1. Ne

3aB. kadempoii C.J. Tnatos

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqaHuu Kageapbl MaIluHbl B TEXHOJIOTHH 00pabOTKHU JaBICHHEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tlnaros

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u omodpena s peanm3anuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kageapbl MaIlMHbl B TEXHOJIOTHH 00pabOTKHU JaBICHHEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tlnaros

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogqoopena st peanusanuu B 2026 - 2027
y4eOHOM TOJly Ha 3acefaHuu kadeapsl MamuHbl 1 TEXHOJIOTUH 00paOOTKU JaBIEHUEM U

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.H1. I1natoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LlenssMu 0CBOEHUS TUCHUITIHHBI (MOTy1sT) «COBpeMEHHBIE TPOTPAMMHBIE IPOTYKTHI JUIS
MOJICIIMPOBAHMS CBAapPOYHBIX IIPOLIECCOB» SIBISIOTCS: pa3BUTHE Yy CTYACHTOB JMYHOCTHBIX
Ka-4ecTB, a Takxke (opMHpOBaHHE OOIIEKYIbTYPHBIX M MPO(PECCHOHATBHBIX KOMIICTEHIMN B
coot-BercTBuu ¢ TpeboBanmsimu @I'OC BO mo nampasnenuto 150301 - MammuaOcTpoeHue.
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 TEXHUYE-CKUX 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW; M3YYHUTh YCIOBHS MOAOOUS IPH
MOZIETTMPOBAHUH, ME-TO/Ibl MHTEPIIPETAINHU PE3YJIbTaTOB HCCICIOBAHUH.

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

JucuumimHa MozenupoBaHUE CBapOYHBIX IIPOLIECCOB BXOIUT B BapUAaTUBHYIO 4acTb
yueOHOro 11aHa 00pa3oBaTeIbHON IPOTrPaMMBbI.

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

WNudopmaruka

Maremaruka

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

3nanus (YMEHHs, BIIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

[Ipown3BoicTBEHHAs — IPEIUIUIOMHAS [TPaKTUKa

[TonroToBKa K 3aIIUTe ¥ 3aIIMTA BBITYCKHON KBATM(UKAITMOHHON pabOTHI

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

3 KomnereHunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynpTare ocBOeHUs IUCHUIUIMHBI (Moaynsi) «MojenupoBaHHe CBapOYHBIX
MIPOIIECCOBY 00 YUAIOIIMICS TOJDKEH 001a1aTh CASAYIOMUMHA KOMITETCHIIUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIIMHU

IIK-2 YMCHUEM obecneunBaTh MOJCIIMPOBAHUC TCXHUYCCKUX 00BEKTOB M TEXHOJIOTMYECKHX
MponecCoOB C UCIMOJIB30BAHUECM CTAHAAPTHBIX IMAKETOB U CPEACTB aBTOMATU3UPOBAHHOI'O
MMPOCKTUPOBAHUSA, IPOBOAUTH SKCIICPUMCEHTHI 110 3aIaHHBIM MCTOANKAaM C O6pa6OTKOI>'I 151
AHaJIN30M PE3YJIbTAaTOB

3HaTh - OCHOBHBIE MaTeMaTH4YecKue, PU3nYeckue, XMuMUIEeCKHe U Jp. TOJI0KEHUS,
3aKOHBI U T.II. CBEJCHUS, HEOOXOJUMBbIe /Il IPUMEHEHHUS B 00JIaCTH
MO/JIJINPOBAHUS IPOLIECCOB CBAPKH.

- OCHOBHBIE TOJIOKEHUS TEOPUH MOA00US U MOAETHPOBAHNUS;

- KJ1accu(UKaIHMIO U OCHOBHBIE (OPMBI MaTeMaTHUeCKUX Mojenei (MM);

- TpeOOBaHUS K MATEMaTHUYECKUM MOJIEIISIM;

- TUIIOBBIE 3aJ1a4l MOJAEIMPOBAHUS U CIIOCOOBI UX PELICHUS;

YMern - CTPOUTH MaTEMATUYECKUE MOJIEIIH U IPOBOJAUTH HEOOXOTUMBIN 00BEM
SKCIIEPUMEHTOB IS 3TOTO;

- OIIpCACIATE 3HAYMMOCTDE TEX UJIW MHBIX q)aKT OpOB IIpH NOCTPOCHHUUN
MOJEJIeH;

- MPOBOAMNTH UCCIIEIOBAHUS OOBEKTOB C TTIOMOIIBIO MOJIEICH




Bnanets

- OOIICTIPUHATHIMA METOUKAMH 00pabOTKH pe3yIbTaTOB MOJICTUPOBAHUS;
- HaBBIKAMU WHTEPIIPETAIIMH PE3YTbTATOB UCCIIEIOBAHUIN CO3TaHHBIX
MOJIEIIEN.




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM
qyuce:
— KOHTaKTHas padora — 4,4 akaJ. 4acos:
— ayuTopHas — 4 akaJl. yacos;
— BHeaynutopHas — 0,4 akaJ1. 4acoB;
— caMocTosTeNnbHas padora — 99,7 aka. yacos;
— B (hopMe MpakTUYeCKoi moaroToBku — 0 akaj. 4yac;,

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaIiy - 3a4€T

AynutopHast g
KOHTaKTHas paboTa E 3 dopma TEKyIIEro
s X By KOHTPOJIS
Pasnen/ Tema g (B axaz. acax) == A . P Kon
> 3 © | camocTosATenbHON | yCIIeBaEMOCTH U
JIACIMTUTHHBI ) S . | KoMmeTeHIuu
g £ paboThI MIPOMEKYTOUHOH
nmab. | mpakr. | 5 & ATTeCTAIIH
Jlek. s < 1T
3aH. 3aH. | QU &
1.
1.1 Bseenmenme. llemu wu
A 1 Nzyuenne
3a1a4d  MOJICIUPOBAHHUS
MaTepuaIoB KonTponbHast
npo-ieccoB cBapku  c| 4 | 0,25 11 N I1K-2
JICKIMN | pabora
HCIIOJIb30-BaHHEM
BeinonHenue KP.
POrPaMMHBIX
HWroro no pazaeny 0,25 11
2.
2.1 Meron  KOHEUHBIX Nzyuenue
JJIEMEHTOB. MaTepuaaoB
IIpeumymectna 51 JIeKIUi 1
penMy ! AynutopHast
HEeJOCTaT-Ku. HUcropus MOATOTOBKA K
KOHTPOJIbHAsA
pa3BUTHsA meto-ma.| 4 | 1,25 2 60 | mpakTHYecKOMY IK-2
pabota. JfomamrHee
Cucrembl aHaJm3a, 3aHSTHIO.
3a7aHue.
OCHO-BaHHBIE Ha METOJE. BeinosHeHIEe
Ipo-rpammuoe JOMAIIHEeTO
obecreueHue, 3aaHHs
HWroro no pazneny 1,25 2 60
3.
NsyueHnue
MaTepuaIoB
3.1 XapakTepuCTUKU "
paKTep 4 025 11 nexuwuit 1 Pedpepar IK-2
00BEKTOB MOJICITUPOBAHUS
MIOJrOTOBKA
pedepara
Wroro no pazneny 0,25 11
4,
4.1 O6paboTka u W3zyuenne
WH-TepIIpeTaLys MaTepuanoB
pripeTart 41025 17,7 pua Pedepar TK-2
pe3yJIbTaToB JIeKIUi 1
MOZIETUPOBAHMUSI. BemosHeHne KP.
Wroro no pazaeny 0,25 17,7
5.
5.1 3auer 4 I1K-2




Uroro mo pazneny

Uroro 3a cemectp

99,7

3a4éT

Hroro no JUCHUITIIINHE

99,7

3a4€cT

IK-2




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,
IIPOM3BOJICTBEHHOM, 00111e-CTBEHHOH JiesTenbHOCTH. O0ydaromuecs 10JKHbBI IPOaHAIU3HPOBATh
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 — HW3JI0KEHHUE COJIEpP)KaHUs CONMPOBOXKIACTCS IMpe3eHTaluei
(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 Windows 7
Professional(mma  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7
Professional (s |[A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007
Professional
7Zip cB0OOHO pacrpoctpansemoe [10 OCECCPOUHO
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 OeccpouHo
Classroom License

Ne 135 o1 17.09.2007 6eccpouHO




Maple 14

. K-113-11 01 11.04.2011 6eccpoyHO
Classroom License
Autodesk
Architecture 2011 [K-526-11 ot 22.11.2011 0eccpoyHO
Master Suite
Autodesk AutoCad
2011 Master Suite K-526-11 01 22.11.2011 OeccpouHo
ACKOH Kowmrmac
3D 516 J-261-17 ot 16.03.2017 0eccpovHO
2AoP1|\c;| WinMachine | »65 19 o1 15.02.2012 GeccpouHo
FAR Manager cB000JIHO pacnpoctpansemoe [10 0ECCPOYHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JaAaHHbIX " nmbopMaunongle CIIPaBOYHbLIC CUCTEMBI

HasBanue xkypca

CchUIKa

DiexkTpoHHas 6a3a nmepuoandeckux msganuii East View
Information Services, OO0 «MUIBUC»

https://dlib.eastview.com/

HaunonaneHas MH(POPMALMOHHO-aHATUTHYECKAS
cuctema — Poccuiickuii HHAEKC Hay4YHOrO IUTUPOBAaHUS
(PUHII)

URL:

https://elibrary.ru/project_risc.asp

[TouckoBas cuctema Axagemus Google (Google

Scholar)

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

Nudpopmannonnas cucrema - EnquHoe okHO pocTyna K
UH(POPMALIMOHHBIM pecypcaM

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

®denepanpHOE roCyJ1apCTBEHHOE O10JKETHOE
yupexaenue «PenepaibHblii HTHCTUTYT IPOMBIIIIIEHHON
COOCTBEHHOCTHU»

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

9 MaTtepuaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTIHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI 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 HHPOPMAIUU

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 medaTHBIX W AJIEKTPOHHBIX BEPCU 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

[Tepconanbbie 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



[Tpunosxxenue 1

Y4eOHO-MeTOANYECKOE O0ecTIeueHre CAMOCTOSITEIbHOM PadoThl 00y4al0IIUXCS
Ilo oucyuniune «CoBpeMeHHbIe MPOrPaMMHbBIE MPOAYKTHI VIS MOJEJTMPOBAHUS CBAPOYHBIX
MPOLECCOBY NpedycMOmpeHa ayoOumopHas U 6HeayoOumopHas camocmosamenvbHas paboma
00yUaOWUXCAL.
Camocmosmenvras paboma cmyoeHmos npeonoiazaem peuierue 3a0ay, n0020moeKy

pedepamos.

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

AyIuTOpHOE MPAKTHYECKOe 3aHITHE

AyautopHasi 3agada: O3nakomiienue ¢ CAE makeramu

Crnenatb moctanoBKy 3angaun B CAEcucTeme 1i1st MOJIen TEXHOJIOTHYECKOTO TIporecca
W3TOTOBJICHHUS ... UCIIOJIb3YS YePTEKU. BHIBECTH pe3ynbTathl.

Bosmoxxnoctu Kommnac 3D 1o monenupoBaHuio TeMIiepaTypHbIX J1epopManuid.

Co3znaTh TBEpIOTEIBHYIO MOJICIH CBAPHON KOHCTPYKITMH U ITPOU3BECTH TEIUIOBOH pacyer.
Hcnonwsys 6ubnnoreky APM FEM, niis TBepnoTenbHBIX MO/IeTIel CBapHBIX KOHCTPYKIIH, €
YUETOM 3aKPETUICHHUS TPOU3BECTH TEIUIOBOM pacueT. [1o/ TemIoBsIM 3/1eCh TOHMMAETCS -
CTalllOHapHasl TEeMJIONPOBOAHOCTS, T.€. 0€3 yueTa 0TBOJia U MMOABO/IA Teria K Teny. Ecnu xe Bac
WHTEPECYIOT BOIIPOCHI HArpeBa / OXJIAXKICHHUS, TO 3TO y)KEe HeCTallMOHAPHAsS TETUIOTPOBOIHOCTD,
KOTOpasi MOKeT ObITh MOCUHUTaHa TOJIBKO B Oosiee cTapiiem npoaykre komnanuu HTL] "AIIM" -
cucreme APM WinMachine (tonbko B ayauropusix MI'TY Ha miatHowm [10).

JomamiHee 3a1anue: ohOpMUTH Pe3yabTaThl pacueTa. IHTepnpeTupoBaTh 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
KomnbtoTepHaa nporpamma SYSWELD

N.T.n, n.T.A.



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)

puioxenne 2

OueHovHbIe CPpeACTBA /1Jisl NPOBeIeHUS MPOMEKYTOUHOI aTTeCTALNHU
a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMIPOMEKYTOUHON aTTecTAlNM:

CTpyKTy
PpHBIA
[Inanupyemsble pe3ynbTaThbl
3JIEMEHT
0o0y4eHus
KOMIIETE
HIIUU

O1eHOYHEIE cpe€acTBa

IIK-2: YMEHUEM o0ecrmeynBaThH MOJC/INPOBAHUEC TEXHUICCKUX 00bEKTOB M TEXHOJOTHUYECKHX IMpoueCcCOB ¢ UCMTOJIB30BAHUEM CTAHAAPTHBIX
MaKETOB U CPEACTB aBTOMATU3UPOBAHHOI'O IPOCKTHPOBAHUSA, IPOBOJAUTD IKCIIEPUMEHTHI 110 3aIaHHBIM METOAUKAM C OﬁpaﬁoTKOﬁ H aHAJIU30M

pe3yJabTaToB
3HaTh —  mexHuyeckue u Tembl k 3auety. Jlaiite xapakrepuctuky [10:
npocpammusie cpeocmsa Cucrema KOMIIJIEKCHOIO HEITMHENHOro aHanu3a koHcTpykuuii MARC
MOOENUPOBAHUSL Kommwrorepnast mporpamma ANSY'S
Kommnprorepnas nporpamma SPOTSIM
Kommerorepras nporpamma SYSWELD
WN.r.m, n.t.1.
YmMmetb - npumensmo | Pedepar. Ilonrorossre 0630p Ha TeMy cOBpeMeHHBIE cBOOOJHBIE U nponpueTapHble CAE cuctemsl
pusurxo-wamemamuueckue | (IPUMEPHBIE TEMBI):
Memoobl  MOOeNUpoBanUs CBoloaHble
npoyec-cos  ceapxu  oasa || BRL-CAD Magic
npoexmuposganus uzoeauti || Electric OpenSCAD
u mexnonozuyeckux || freeCAD (A-S. Koh's) Open CASCADE Technology
npoyeccos 6 || FreeCAD (Juergen Riegel's) QCad
MAUUHOCMPOEHUU c|| geDA SALOME
npuMeHeHuem KiCad SolveSpace
CMAaHOapmHvLX LibreCAD ZCad
NPOCPAMMHBIX CPEOCM8;
- uccneoosams IIponpuerapHbie
Xapaxmepucmuku A9CAD Mineframe
npoexmupyemvix cucmem c || 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

Crpykry

PHBIA HHaHI/IpyeMbIC PE3YyJIbTAThI
JJIEMEHT OI.[GHO‘IHBIG Cpe€acTBa
00y4eHus
KOMIICTC
HIIUA

NOMOUBIO ADEM nanoCAD free

svruucaumensuon mexuuku || Altium Designer NX

0606wWams ceoticmsa || ArchiCAD OrCAD

uccredyemozo odwvekma u || AutoCAD P-CAD

cozoasamv husuyeckue, Autodesk Inventor Pro/ENGINEER
bCAD Proteus
Bocad-3D PSpice
BricsCAD QForm 2D/3D
BtoCAD Revit
CADintosh Rhinoceros 3D
Cadmech SAMCEF
CATIA SEE Electrical Expert
CorelCAD Solid Edge
DraftSight SolidWorks
E3.series Specctra
easyEDA SprutCAM
EPLAN Electric T-FLEX CAD
GstarCAD Tecnomatix
Inovate TopoR
IntelliCAD TurboCAD
Ironcad VariCAD
Ironcad Draft ZWCAD
K3 Kommnac
MEDUSA4



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)

Crpykry

PpHBIA
[Inanupyemslie pe3ysbTaThl
OJICMCHT OueHoYHbIE CpEeACTBA
00y4eHus
KOMIICTC
HITNN
Bnanets | — naswvikamu npumenernus AylmTopHoe MNPAKTUIECKOE 3AaHATHUE

CMAaHOapmMHvIX
NPOCPAMMHBIX CPEOCME HA
base
Pu3uUKO-MamemamuyecKux
Mooerell obnacmu
MOOENUPOBAHUST NPOYECCO8
ceapku;

AynutopHas 3anauya: O3nakomienue ¢ CAE makeramu

Cnenatp moctanoBKy 3amaun B CAEcucTeme st MoJienn TeXHOJIOTHIEeCKOT0 POIecca H3TOTOBIICHUS ...
UCIIONIb3Ysl UepTekKU. BbIBECTH pe3ysbTaThl.

Bosmosknoctu Kommac 3D o MoaenpoBaHUIO TEMIIEPATYPHBIX 1e(hOpMAaIIHid.

Co3ziarb TBEPIOTENBHYIO MO/JIEIh CBAPHOM KOHCTPYKIIUU U MTPOU3BECTH TEIJIOBOM pacyeT. Mcmonb3ys
oubmuoreky APM FEM, s TBepaOTENbHBIX MO/IEIe CBApHBIX KOHCTPYKIUH, C YUETOM 3aKpETIICHUS
MIPOM3BECTH TEIUIOBOH pacueT. [1o/] TeroBsIM 3/1eCh TOHUMAEGTCS - CTAllMOHAPHAS TETUIONPOBOJIHOCTD, T.€. 03
yueTa OTBOJA U MOJIBOJA Terjia K Teny. Eciu ke Bac MHTEpeCyroT BOIPOCH! HarpeBa / OXJIaxJIeHUs, TO 3TO yKe
HECTaIMOHAPHAS TEIJIONPOBOIHOCTh, KOTOPAst MOJKET OBITh TOCYMTAHA TOJILKO B OOJIee cTapiieM MPOAYKTe
xomnanuu HTLL "ATIM" - cucteme APM WinMachine (tonbko B ayauropusix MI'TY na minatHom I10).
JomamiHee 3aianne: ohOPMUTH Pe3yIbTaThl pacueTa. IHTEpIpeTUpOBaTh pe3yIbTaThI.

140796
11329
121862
b 112395
b 102928

Temnepanypa (reepaoe Teno) ['C]

Kapmuna s cedewiit 2 3anueca

[ Temnepanpa (reep/0e Teno)| 124230 °C l\

Teunepanpa (eepaoe teno)
Temnepanpa (reepaoe Teno)| 131436 °C |

Teno)| 114747 °C

/ \ «
\ X \
\
paoe reno)| 628.11 *C \\

/
| Temneparypa (Teepaoe Teno) | 884 69 °C

[ TemnepaTypa (THepaoe Teno)) 27179 °C







