MMHUCTEPCTBO HAVKU 1 BBICIIEI'O OBPA30BAHUSA
POCCHUMCKOU ®EJNEPALIMUA

1 ®ezepanbHOE roCyIapCTBEHHOE BIOIKETHOE 00pa30BaTENEHOE YUPEIKICHHE
’ BEICIIET0 00pa3oBaHms
«MarauTOropCKHii rocyJapCTBEHHBIA TEXHIUECKHIA yauBepcuter uM. I'.. Hocosay

: VTBEPXKJIAIO
(g é Hupexrop IMMuM
AEF G A (C. CaBuHOR

03.03.2021 r.

PABOYAS IIPOI'PAMMA JUCIUTITIAHBI (MOTY.JIST)
COBPEMEHHBIE ITPOI PAMMHBIE ITPOYKTHI JIA
MOZJE/THPOBAHHA CBAPOYHBIX ITPOIJECCOB

Hanpasenue moaroToBku (cnenmuansHoCTs)
15.03.01 MAIIMHOCTPOEHUE

Hanpasnennocts (podus/crennamsans) IpOrpaMMBI
OBopynoBanHe 1 TEXHONOTHS CBAPOTHOTO POU3BOJICTBA

YPpoBeHs BrICITero o6pasoBanus - 6akanappuar
Iporpamma mosroToBKH - akajeMadecKuii Gakanaspaar

®opma 00yueHus
3a09Has

Wucruryr/ daxynsrer  WHCTHTYT MeTamnypruu, MalKHOCTPOEHHS H MaTepHATIO06pabOTKH
Kademnpa Manmie: i rexHonornu 06paGoTKH KaBIEHNEM H MAIIMHOCTPOEHHS

Kype 4

Maruuroropck
2021 rog



Paboyas nmporpamma cocrapnena ma ocaose GI'OC BO mo HAaNPaBJICHHIO IIOATOTOBKH
15.03.01 MAIIMHOCTPOEHUE (yposeus Oaxanappuara) (mprkas Munobprayku Pocoun ot
03.09.2015 r. Ne 957)

Pa6ovast mporpamma paccmoTpena u omoOpeHa Ha 3acefaHuH kadempsl Mammuasr u
TEXHOIOTHU 00PaGOTKH TaBICHUEM ¥ MAITHEOCTPOCHHS 7
25.02.2021, mpoToxon Ne 6
3as. kadenpoii C.J. ITnaros

Pabouas nporpamma ono6pena meromaeckoi komuccueis UMMuM
03.03.2021 r. mpotoxomn Ne 4

Mpencenares;, __ ALC. Capunos

Pabouas nmporpamma cocrapiena; /
nouenT kKadenpsr MuTO{uM, Kauj. TexH. HayK / M.A. Illexmeen

Penensent: i /
npogeccop kadenprr JITTuM, x-p Texn. nayk ‘ng?; == A.b. CprukoB




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, o0cykaeHa u ogoopena s peanuzanuu B 2022 - 2023
yueOHOM roly Ha 3acefaHuu Kapeapsl MaIlHbl ¥ TEXHOJIOTHH 00PaOOTKH TaBICHUEM H

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tnatos

PaGouast mporpamMma repecMoTpeHa, 00CcykaeHa u ogoopenHa ais peanmsaruu B 2023 - 2024
yueOHOM roly Ha 3acefaHuu Kapeapsl MaIHbl ¥ TEXHOJIOTUH 00PaOOTKY TaBICHUEM H

IIporokomor 20 1. Ne

3aB. kadempoii C.J. Tnatos

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MaiuHbl ¥ TEXHOJIOTUH 00paOOTKH TaBICHUEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tlnaros

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu 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 ogoopena st peanuszanuu B 2026 - 2027
y4eOHOM TOJly Ha 3acefaHuu kadeapsl MamuHbl 1 TEXHOJIOTUH 00paOOTKU JaBIEHUEM U

[Iporokom ot 20 . 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
Ka-4ecTB, a Takxke (opMHpOBaHHE OOIIEKYJIbTYPHBIX M MPO(PECCHOHATBHBIX KOMIICTCHIMH 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/Ib UHTEPIIPETAINHU PE3YJIbTaTOB UCCICIOBAHUN.

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

Jucuumimzaa CoBpeMEHHbIE TPOrPAMMHBIE NPOIYKTHI U1 MOJAEIUPOBAHUSA CBAPOYHbIX
IIPOLIECCOB BXOUT B BAPUATUBHYIO YacTh y4eOHOI0 IIaHa 00pa30BaTeIbHON IPOrpaMMBbl.

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

HNudopmartuka

Marematuka

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLUUILIIMHBI OyayT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTNH/TIPAKTHK:

[Tpou3BoaCTBEHHAS — MPEAUIITIOMHAS TPAKTHUKA

[ToaroroBka K 3aIMTe U 3alIUTA BBITYCKHOM KBAJIM(DUKAIIMOHHOW pabOThI

[ToxroToBka K caaue u caaya rocyAapCTBEHHOTO IK3aMeHa

3 Komnerenuun odyuarouierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pe3synbrate ocBoeHus AUCHMIUIMHBI (Moxyisi) «COBpEeMEHHbIE MpPOrpaMMHBIE
IOPOAYKTHI JJI MOJEIMPOBAHMUS CBApOYHBIX IPOLIECCOBY» OOydaromMNcA JOHKEH 00aaaTh
CJIEYIOIIMMHU KOMIIETEHIUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHU

I1K-2 YMCHHUEM o0ecIeynBaTh MOACIIMPOBAHUC TCXHUUYCCKUX 00BEKTOB M TEXHOJOTHYECKUX
MponeccoB € UCITOJIB30BAHUECM CTAHAAPTHBIX ITAKETOB U CPCACTB aBTOMATU3UPOBAHHOT'O
MPOCKTUPOBAHUA, TPOBOAUTE SKCIICPUMECHTEI 110 3a/IaHHBIM METOAMUKAM C 06pa60T1<0171 n
AHAJIN30M PE3YJIbTATOB

3HaTb - TCXHUYCCKHUE U ITPOTrPaMMHBIC CPEACTBA MOJACITIUPOBAHUA

VYmeTb - IPUMCHSTDH @HSHKO-M&TGM&TH‘I@CKI/IG METOJbI MOJACIIMPOBAHUA ITPOLIEC-
COB CBapKH JIJIsl MPOEKTUPOBAHUSA U3JIETTUN U TEXHOJOTUYECKHUX MPOLECCOB B
MAalIMHOCTPOCHUHU C IPUMECHCHUEM CTaHAAPTHBIX IMTPOrpaMMHBIX CPEACTB;

- UCCIIEIOBATh XapaKTEPUCTUKU MTPOCKTUPYEMBIX CHCTEM C MOMOIIbIO
BBIYUCIIUTEIILHON TEXHUKH 0000IIaTh CBOMCTBA UCCIIEYEMOTO O0BEKTa U
co3/1aBath (pu3nUecKue,




Bnanets

- HaBbIKAMU TIPUMEHEHHUSI CTaHAAPTHBIX MPOTPaMMHBIX CPEACTB Ha Oa3e
(U3HKO-MaTEMaTHYECKUX MOJIENe 00JIaCTH MOACTUPOBAHUS TTPOIIECCOB
CBapKUy;




4. CTpyKTypa, 00b€EM U colepKkaHie NTUCHUIINHBI (MOLYJI5)
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 MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

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

AynuropHas g
KOHTaKTHas paboTa E 3 dopma TEKyIIEro
s Bu KOHTPOJIS
Pasnen/ Tema g (B aKan. =acax) == A . P Kon
> & © | CaMOCTOSsTENBHOM | yCIIeBaeMOCTH U
JTACIUTUTAHBI & S ., | xommeTeHIM
g £ paboThI MIPOMEKYTOUHOH
nab. | mpakT. | 3 & arTecTa
Jlek. =i el
3aH. 3aH. | QU &
1.
1.1 Bgenmenme. llenmm u W3zydenue
3374l MOJCIHMPOBAHU MaTepuaaoB
npo-neccoB  ceapku ¢ 4 | 0,5 22 JIEKLIMHI U Pedepar IK-2
UCIIOJIb30BaHUEM odopmieHHe
MPOrpaMMHBIX pedeparta.
HWroro no pazaeny 0,5 22
2.
N3yuenune
2.1 IIporpammHbIe
HPOYKTEI st MaTepHaIoB
P 4 105 20 JIEKIANA U Pedepar I1K-2
MOJICITUPOBAHHUS
odopmiieHue
CBAapOYHBIX IPOLIECCOB
pedepara.
HWroro no pazaeny 0,5 20
3.
3.1 OcobeHHOCTH
MaTeMaTH4ECKOIro Nzyuenue
MOJICTIMPOBAHHS TEMIOBBIX| 4 | g 2 377 MaTepuaaoB KonTponbHas K-2
IPOLECCOB  CBApKH € ' ' JIeKIui u pabora
UCIIOJIb30BaHUEM BemosHeHne KP.
ITPOrPAMMHBIX IIPOJYKTOB.
Wroro no pazneny 0,5 2 37,7
4,
4.1 XapaxTeprucTuka Nzyuenne
pemennit or ESI Group, 4 | o5 20 MaTepHasoB KonrtponbHas K-2
MSC Marc wu  np. ! JICKIMH U pabora
pa3paboT-YMKOB. BhinosiHeHue KP.
Wroro no pazneny 0,5 20
5.
5.1 3auer 4 IK-2
Uroro mo pazneny
Uroro 3a cemectp 2 2 99,7 3a4ET
Hroro no aucuumniune 2 2 99,7 3a4eT 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 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

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, MMOCBSILIEHHOE 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 3aHsATHE B (OpMe NpaKTUKyMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBlieHHAs Ha pelIeHHE KOMILIEKCHOW y4eOHO-II03HaBaTeNbHOW 3aJaud, TpeOyromeil oT
CTYyJE€HTa 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 MpPE3CHTALMM — 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 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

[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
1o oucyuniune «CoBpeMeHHbIe MPOrPaMMHbIE MPOAYKTHI IS MOJeJIMPOBAHNS 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 3agaun B CAEcucTeme 1iist MoJien TEXHOJIOTHYECKOT O Tporecca
W3TOTOBJICHHUS ... UCIIOJIb3YS YePTEKU. BHIBECTH pe3ynbTathl.

Bosmoxxnoctu Kommnac 3D 1o monenupoBaHuio TeMIiepaTypHbIX J1epopManuid.

Co3znaTh TBEpIOTEIBHYIO MOJICIH CBAPHON KOHCTPYKITMH U ITPOU3BECTH TEIUIOBOH pacyer.
Hcnonwsys 6ubnuoreky APM FEM, niis TBeproTenbHBIX MO/IeTIel 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
HWHTEPECYIOT BOIIPOCHI HATPeBa / OXJIAXKICHHUS, TO 3TO y)Ke HECTAllHOHAPHAS TETUIONPOBOJHOCTD,
KOTOpasi MOXKeT ObITh MOCUHUTaHa TOJIBKO B Oosiee cTapiiem npoaykre kommanuu HTL "ATIM" -
cucreme APM WinMachine (tonbko B ayauropusix MI'TY Ha miatHowm [10).

JomaniHee 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
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)

puioxenne 2
OueHovHbIe CPpeACTBA /1Jisl MPOBeIeHHUS MPOMEKYTOUYHOI aTTeCTALNHU
a) NnaHnpyemble pe3ynbTaTbl 06yueHUA M OL,eHOUYHbIE CPeacTBa ANA NPOBeAeHUA NPOMEXKYTOUHOM aTTecTaluum:

CTpyKTyp
Hbll
MnaHupyemble pesynbraThbl
3NleMeHT OugeHouHble cpeacTsa
0byyeHus
KomneTe
HUUK

MNK-2: ymeHunem obecneuunsarb mopennpoBaHune TeXxHn4YeCKux 06BEKTOB U TEXHONIOTUYECKUX npoueccos C UCnoJib3osaHem CTaHAaAPTHDLIX NAKeTOB U cpeacTs
dBTOMATU3NPOBAHHOIO NPOEKTUPOBAHUA, NPOBOAUTD SKCNEPMMEHTDI NO 3a4aHHbIM MeTOAUKaMm C 06pa6OTKOﬁ U AHAJ/IU30M pPe3ysibTaToB

3HaTb — mexHuYecKue u Tembl K 3auety. Jainte xapakrepuctuky MNO:
npoz2pammHsle cpedcmea Crctema KOMMIEKCHOTO HEJIMHENHOTO aHa/In3a KOHCTpyKuuii MARC
mMo0lenuposaHus KomnbtoTepHaa nporpamma ANSYS

KomnbtoTepHada nporpamma SPOTSIM
KomnbtoTepHaa nporpamma SYSWELD

n.t.n, n.T.a.
YmeTtb - rnpumeHAameo '
Pedepart. MoarotosbTe 0630p Ha TEMY COBPEMEHHbIE CBOBoAHbIE 1 NponpueTapHble CAE cuctembl (MpUmepHbIe TEMbI):
husuKo-mamemamu4yecKkue
MemoObi MO0OenuposaHus Cso6oaHbie
npoyec-coe  ceq K5 ons BRL-CAD Magic
npo:Kmu 08aHUSA stenuﬁ u Bl OpenSCAD
mpEXHOﬂO§UH€CKUX npoueccos || TEECAD (A-S. Koh's) Open CASCADE Technology
6 MaUHOCM eruZ c FreeCAD (Juergen Riegel's) QCad
P gEDA SALOME
fpUMeHeHUemMm cmaHOapmMHbIx .
npo2paMmMHbix cpedcms; e SolveSpace
poep p / LibreCAD ZCad
- uccnedosame
XapaKmepucmuku
rpoekmupyemebix cucmem ¢ NponpuetapHble
ngmo blO0  8bIYUCAUMENbHOU R Mineframe
I’TI(:‘XHZf(u 0606wams Active-HDL nanoCAD
o w ADEM nanoCAD free
csolicmea uccnedyemozo . )
Altium Designer NX
obvekma u co3d0asameo



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/ADEM
https://ru.wikipedia.org/wiki/Altium_Designer
https://ru.wikipedia.org/wiki/Mineframe
https://ru.wikipedia.org/wiki/NanoCAD
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)

CTpyKTyp

HblIl
anemeHT lnarnpyemble pesynbTarel OueHouHble cpeacTsa
0byyeHus
Komnete
HUMK
¢husuyeckue, ArchiCAD OrCAD

AutoCAD P-CAD
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 Komnac
MEDUSA4

Bnagetv | — Hasbikamu  npumeHeHus | AyAUTOPHOE NpPaKTUUYeCKoe 3aHATUe

CMAHOAGPMHbIX MPO2PAMMHbBIX

AyautopHas 3agada: O3HakomneHue ¢ CAE naketamu



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/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)

CTpyKTyp

Cf)U3UKO-MGm€MGmU'4€CKUX

moodeneli obaacmu
MOoOenuposaHua  npoyeccos
CeapKU;

HblIl
MnaHvMpyemble pesyabTaThl
3/1EMEHT OLeHOYHble cpeacTBa
0byyeHus
KomneTe
HUMK
cpedcme Ha 6a3e | Caenatb NoCTaHOBKY 3agaum B CAEcucTeme 41A MOAENMN TEXHO0MMYECKOro NPOoLLecca U3roToB/EHNA ... UCNOJb3yS

yepTerku. BbiBecTM pesynbTaThbl.
BosmorkHocT Komnac 3D no moaennpoBaHuio TemnepaTypHbIX gedopmaumnil.

Co3aaTb TBEPAOTENLHYIO MOAENb CBAPHOM KOHCTPYKLMKN M NPOM3BECTU TEMNOBOMN pacyeT. Mcnonbsya 6ubanoteky APM

FEM, ona TBEpAOTENIbHBIX MOZENeN CBAPHbIX KOHCTPYKLMI, C y4ETOM 3aKpenaeHus Npon3BecTy TenaoBon pacyer. Mog,
TenA0BbIM 34eCb MOHMMAETCSA - CTaUMOHapHan TENI0NPOBOAHOCTb, T.e. 6e3 yyeTa 0TBO4a M NoABOAA Tenna K Teny. Ecam
¥Ke BaC MHTEPECYHOT BOMPOCHI HAarpeBa / OXNaXKAeHUA, TO 3TO Y¥Ke HecTaluMoHapHan TENI0NPOBOAHOCTb, KOTOPAs MOKET
6bITb NOCYMTAHA TONbKO B bosiee cTaplem npoayKte KomnaHum HTL, "AMNM" - cucteme APM WinMachine (Tonbko B

ayautopusax MITY Ha nnaTHom MO).
DomalwHee 3apgaHue: odopMuUTb pesynbTaTbl pacyeTa. MHTepnpeTMpoBaTb pe3y/bTaThbl.
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Temneparypa (reepsoe Tenc) ['C)

Temneparypa (Teepace Teno) | 1242 30 °C KapTina & cevenin 2 9anueca
0
[Teunepanpa (mepaoe 1eno)| 1179 47 °C
N\
Temnepanypa (reeppoe Teno) | 1314 36 ct \ \
"\, | Temnepanypa (1eepaos Teno)| 97 54 *C

\
N\
TeMnepanypa (Teepaoe Tenc)| 114747 °C *_mvwhm) [628.11 ] \»\

TEMnepaTypa (Teepoe Teno) | 884.69 °C | Temnepatypa (Teepaoe Teno) | 27179 °C




