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PaGouas nmporpamma cocrasiera Ha ocHoBe @I'OC BO - 6akamaBpuar no
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM ToJTy Ha 3acefaHuu Kageapsl MaliHbl U TEXHOJIOTUH 00pabOTKU AaBJICHUEM U

[Iporokonm ot 20 . Ne
3aB. kadenpoii C.U. [InatoB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM ToJTy Ha 3acefaHnu Kadeapsl MaIHbl U TEXHOJIOTUH 00pabOTKY TaBICHUEM H

[Iporokonm ot 20 . Ne
3aB. kadenpoii C.U. [InatoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapbl MalIiHbl B TEXHOJIOTHH 00pabOTKH JaBIICHUEM U

[Iporokon ot 20 . Ne

3aB. kadenpoit C.1. Tlnatos

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanuzanuu B 2030 - 2031
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MalIiHbl B TEXHOJIOTHH 00pabOTKH JaBICHUEM U

IIporokom or 20 . Ne
3aB. kadeapoii C.1. [1natoB




1 eau ocBOeHMS AUCHUNIIMHBI (MOZYJIs1)

[ensimu ocBOeHMSI TUCHUIUTUHBI (MoayIst) «3D MonenupoBaHue» SBISIOTCA:
pa3BUTHE y CTYJIEHTOB JIMYHOCTHBIX KAUeCTB, a Takke (hopMHUpoBaHHE OOIIEKYIbTYPHBIX U
po¢eCCUOHAIBHBIX KOMIIETEHIIUN B COOTBETCTBUU ¢ TpeboBanusmu ®I'OC BO mo
HampasiieHuto MamuHoctpoenue. CTYIEHT JOJIKEH MOTYYUTh 3HAHUE U HABBIKU
MIPUMEHEHHUS IJIaBHBIX HAYYHBIX METOJIOB UCCIIEI0BAHUS TEXHUYECKUX OOBEKTOB:
MaTEMaTHYECKOTr0 MOJICTTUPOBAHUS C UCIIOJIb30BAHUEM COBPEMEHHBIX IPOrPaMMHBIX
MIPOJYKTOB, OMYYUTh MPEJCTABICHUE O CUCTEMATHUECKON MPUPOJIE TEXHUIECKUX
3aBHCHUMOCTEH 1 3aKOHOMEPHOCTEH; U3yYUTh YCIOBUSA MTOJA00US IPU MOJECIIMPOBAHUH,
METO/Ibl UHTEPIPETAI[MH PE3YJIbTATOB HUCCIIEI0BAHUN.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTe/IbHOM NPOrpaMMbl

Hucnunmuaa 3D mMonenupoBaHue BXOIUT B YacTh YIEOHOTO M1aHa popMUPYEMYIO
y4acTHHUKaMHu 00pa3oBaTeNbHbIX OTHOIICHUH 00pa30BaTeIbHOM MPOTrPaMMBI.

st u3ydeHus TUCIUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

HNudpopmaruka

MaremaTtuka

3nanus (yMEHHUs, BIAJICHUS ), TIOTYYEHHBIC PY U3YUECHUHU JAaHHOUW TUCIUILTAHBI
OyayT HEOOXOIMMBI JJIsI U3YICHUS TUCITUILTAH/TIPAKTHK:

[Ipou3BoACTBEHHAs — NPEAAUIIIOMHAS MMPAKTUKA

IToaroroBka Kk cgave v caavya rocyJapCTBEHHOTO SK3aMeHa

[ToaroroBka K mpoieaype 3alUThl U 3aIIKUTa BBITYCKHOW KBATH(PUKAITUOHHON

paboThl

3 Komnerenuuu odyyaromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCUMIUTUHBI (MOYJIs1) M IIAHUPYeMbIe Pe3yJIbTaThl 00y4YeHus

B pe3ynbrate ocBoeHUs TUCHMILIMHEI (Moayis) «3D monenupoBaHue»
o0yyaroImuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIIMSMU:

Kon nunaukaropa

I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

[1K-2 Cnioco6eH npoBOIUTh 3KCIIEPTU3Y KOHCTPYKTOPCKOM U TPOU3BOJICTBEHHO-
TEXHOJIOTUYECKON JOKYMEHTAIIMM Ha COOTBETCTBUE TEXHUUYECKUM 33/1aHUSM U
HOPMAaTUBHBIM JOKYMEHTaM

I1K-2.1 AHau3upyeT TeXHUYeCKHe TpeOOBaHUs, IPEIbIBIIIEMbIE K TEXHOJIOTHU
IPOM3BOJICTBA CBAPHBIX KOHCTPYKLUH (M3eUH, MPOAYKIIUH ) 000
CJI0)KHOCTHU

I1K-2.2 Onpenensier 5KOHOMUUECKYIO 3((HPEeKTUBHOCTh MPOEKTUPYEMBIX

TEXHOJIOTHYECKUX MPOIIECCOB U3TOTOBJIEHUS CBAPHBIX KOHCTPYKLIHMA
(M3aenuit, MPOYKIIUN) 000 CI0XKHOCTH




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHas paboTa — 55 akaj. 4yacos:

— aynutopHas — 54 akaj. 4acos;

— BHeayquTopHasi — | akaj. 4acos;

— caMocTosITelbHas pabota — 17 akaj. 4yacos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynuropHas = o
o KOHTaKTHas paboTa E z ®dopma TeKyIero
¢
Pasnen/ Tema § (B akaj. yacax) E = Bung 3 KOHTPOJISt Kox
g 8 © | camocrosiTenbHON |  ycrieBaeMOCTH H
JTACIUTUTAHBI 3 g = . | xommerenun
O S 5 paboThI MIPOMEKYTOUHOM
Tex Mab. | mpaKr. 2'S aTTeCTaluu
’ 3aH. 3aH. O
1.
1.1 Beeaenwue. llemn u Nzyuenne
3a7a4M MOJICITUPOBAHNS MaTepuaaoB i i
MPOIIECCOB CBApPKH C 3 4 10 4,1 JIEKIUH U1 Pegepar K 22' 12’ K
UCIIOJIb30BAHUEM odopmiieHue '
MIPOrPaMMHBIX NPOTYKTOB. pedeparta.
Hroro o pazneny 4 10 41
2.
2.1 IIporpammHBIE MI;IEZ;E:J?SB
TPOAYKTBI AT 3 4 8 3 JIEKIANA U Pegepar TIK-2.1, TIK-
MOJIETUPOBAHUS CBAPOYHBIX 2.2
HPOIECCOB odopmnenue
P pedepara.
HWroro no pazaeny 4 8 3
3.
3.1 Ocobennoctu 3 d N3yuenue
MOJEIUPOBAHHS ITPOLIECCOB 3 4 10 3 MaTEpUajIoB Konrtponbnas MK-2.1, IK-
CBapKHU C UCIOJIb30BaHHEM JIEKIMHI U pabora 2.2
MPOrPaMMHBIX ITPOITYKTOB. BeimosHeHne KP.
HWroro no pazaeny 4 10 3
4.
4.1 XapaxTepucTuka Uzyuenue
pemrenuii ot ESI Group, 3 2 8 3 MaTepHaoB Konrponbnas [K-2.1, TIK-
MSC Marc u np. JICKIMH U pabota 2.2
Ppa3paboTUHKOB. BhinosiHeHue KP.
HWroro no pazaeny 2 8 3
5.
5.1 3auer 3 4 TIK-2.1, K-
2.2
Hroro no paszaeny 4 3.9




HWroro 3a cemectp

18

36

13,1

3a4uéT

Hroro no JUCHUITIIINHE

18

36

17

3a4cT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpaguumonHsie 00pa3oBaTEIbHBIC TEXHOJIOTUN OPHEHTUPYIOTCS HA OPraHU3aIHIo
00pa3oBaTEeNBFHOrO MPOIIECCa, MPEANOIaralonlyo IpIMYI0 TPAHCISIIHUIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-
WUTIOCTPATHUBHBIX METOAOB 00y4eHus1). YueOHast AesITeIbHOCTh CTYJIeHTa HOCUT B TaKUX
YCIIOBUSIX, KaK MPABUJIO, PEIPOIYKTUBHBIN XapakTep.

@®opMbl yUeOHBIX 3aHATHUH C UCIIOJIB30BAHUEM TPAJIULUOHHBIX TEXHOIOTHMA:

WNudopmanronHas JIeKIus — MocaeI0BaTeIbHOE U3JI0KEHHE MaTepHraa B
JTUCUUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE PEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

Cemunap — 6ecea mpernoaBaTens U CTyJCHTOB, 00CYKICHHE 3apaHee
MOJITOTOBJICHHBIX COOOIIEHUH 10 Ka)KJIOMY BOTIPOCY IJIaHa 3aHATHS C €IUHBIM JIJISl BCEX
MepeyHeM peKOMEHIYyeMOM 00s3aTeIbHON U TOTIOTHUTEILHON TUTEPATYPHI.

[TpakTHueckoe 3aHsATHE, IOCBALIEHHOE OCBOEHUIO KOHKPETHBIX YMEHHUI U HaBbIKOB
10 TIPEAJI0KEHHOMY aJITOPUTMY.

JlaboparopHas paboTa — opranuzanus yueOHoi paboThl C pealbHbBIMU
MaTepUaIbHbIMU U UHGOPMAITMOHHBIMU 00BbEKTaMHU, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJIETISIMU PEaJIbHBIX OOBHEKTOB.

2. TexHonoruu nNpoOIEeMHOro 00yueHus: — opraHu3zaius o0pa3zoBaTeNbHOTO Mpollecca,
KOTOpasi mpe/roiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/1aHNE YUYECOHBIX
MPOOJIEMHBIX CUTYallU Il CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIbHON A TETbHOCTU
CTYJIEHTOB.

@DopMbl yUeOHBIX 3aHATHI C UCIIOJIB30BAHUEM TEXHOJIOTHI MTPOOIEMHOT0 O0yYeHUSI:

[TpakTrueckoe 3ansATHE B GopMe MPAKTUKyMa — OpraHu3anus yueOHon padoThl,
HaIpaBJieHHAsl Ha pelIeHHe KOMIUIEKCHON yueOHO-T03HABATENbHOM 3aauu, TpeOyroleil oT
CTYyJIEHTa IPUMEHEHHUS KaK HayYHO-TEOPETUUECKUX 3HAHUH, TAK U IPAKTUYECKUX HABBIKOB.

[TpakTHyeckoe 3aHATHE Ha OCHOBE Kelc-MeTo/1a — 00yueHHe B KOHTEKCTe
MOJIETTUPYEMON CUTYallUU, BOCIIPOU3BOAILEHN pealIbHbIE YCIOBHS Hay4HO,
IIPOU3BO/ICTBEHHOM, 001IeCTBEHHOH iesTeibHOCTH. O0ydaronuecs JOKHBI
MIPOAHATIM3UPOBATh CUTYALMIO, Pa300paThCs B CyTH MPoOIeM, MPEATIOKUTH BO3ZMOKHBIE
peleHust ¥ BeIOpaTh yuiiee u3 HUX. Kelicel 6a3upyroTcs Ha peaibHOM (PaKTHYECKOM
MaTepuase Ui ke MPUOIMKEHbI K peaTbHON CUTYaIUH.

4. lnTepakTUBHBIE TEXHOJIOTUU — OpraHU3aI|s 00pa30BaTENbHOrO Mpolecca,
KoTopast PopMbl yUeOHBIX 3aHATHUI ¢ UCTIOIB30BAHUEM CIIEIIMATM3UPOBAHHBIX
WHTEPAKTUBHBIX TEXHOJOTUM:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMSA—IPOBOKALIUS (M3JI0’)KEHHE MaTepHalia ¢ 3apaHee
3a-TUIaHUPOBAHHBIMU OIIMOKaMN), JeKIHsI-0ecena, TeKIHsI-TUCKYCCHSL, JIEKIIHs-
peccKOH(epeHIIs.

CemuHap-1ucKkyccust — KOJJIEKTUBHOE 00CYKJIEHHE KaKOTr0o-TM00 CIIOPHOTO BOMpPOCa,
poOJIeMBl, BHISIBIIEHHE MHEHUH B Ipyriie (MEeXIPYIIOBOM THaJIor, TUCKYCCUs KaK CIop-
JTAAJIoT).

5. IHdopMarimoHHO-KOMMYHHUKAIIHOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH —
opraHu3anys 06pa3zoBaTeIbHOTO MPOLECCca, OCHOBAHHAS Ha IPUMEHEHUN
CMELUANTU3UPOBAHHBIX MPOIPAMMHBIX CPEJl U TEXHUYECKUX CPEJCTB paboThI ¢
uHpopManmen.

@DopMBbl YUEOHBIX 3aHATHI C UCMOB30BaHUEM HHPOPMAITMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTH:

Jlexuus-Bu3yanusanus — U3J0KEHHE COAEePKaHUSI COIIPOBOXKIAETCS MMPe3eHTauei
(me-MoHcTpanuel yueOHbIX MaTepHalIOB, MPEACTABIEHHBIX B PA3JINYHBIX 3HAKOBBIX
CUCTEMaXx, B T.4. WJUIIOCTPATUBHBIX, TpaMUeCKHX, ayAHO- U BHIEOMATEPUAIOB).

[TpakTrueckoe 3ansTHE B GopMe MPE3EHTALNN — IPEACTABIICHUE PE3YIbTaTOB IMPOEKT
-HOW MJIM UCCIIEI0BATEIBCKON JEATEIbHOCTH C UCIIOIb30BAHUEM



CHGL[I/IaJII/IBI/IpOBaHHBIX HpOFpaMMHBIX cpe;[.
6 YueOHO-MeTOoAnUYeCKOe o0ecniedeHne CaMoCTOATEIbHOI padoThl 00y4a0IMXCs

[TpencraBieHo B npuaoxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUs POMEKYTOYHON aTTecTallun
[IpencraByieHbl B TPUIOKEHUU 2.

8 YueOHo-MeTONMUEeCKOEe M HH(pOPMALIMOHHOE 00ecTieYeHHe U CHMILTUHBI

a) OcHoBHas JIMTepaTypa:

1. OBcstakun, A. K. Umuranmonnoe moaenuposanue B Anylogic 8. JlabopaTopHbIii
MPAKTUKYM JIJIsl CTYJICHTOB OakajiaBpuaTa 1o HampaiieHuto noarotoku 09.03.04
«IIporpammHas uHXeHEpHI» BceX popm oOydeHus : yueOHoe mocodue : B 2 yacTsax / A. K.
OgBcsankuH, A. A. [Tonos. — Kpacnospck : Cubl'Y um. akanemuka M. @. Pemernépa, 2025
— Yacte 1 — 2025. — 78 ¢. — Tekcr : anekTpoHHbIH // JIaHb : 21eKTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/513722 (nara obpamenus: 24.03.2026). —
Pexxum moctyna: as aBTOpU3. MOJIb30BATENCH.

2. 'ony6eBa, H. B. Matematuueckoe MOAeTMPOBaHUE CUCTEM U MIPOLIECCOB : yueOHOe
nocobue 11 By30B / H. B. T'omy6eBa. — 4-e u3n., uctp. u gomn. — Caunkr-IletepOypr : Jlanb,
2024. — 244 c. — ISBN 978-5-507-48455-3. — Tekcr : anekTpoHHbiii // JIaHb : 31€KTPOHHO
-oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/393023 (mata obparueHmus:
24.03.2026). — Pexum moctyma: [uis aBTOPU3. MOJIb30BATEIICH.

3. 3ybapes, FO. M. TexHonorus aBTOMaTH3UPOBAHHOTO ITPOU3BOICTBA | YICOHHK IS
By30B / FO. M. 3ybapes, A. B. [IpuembimeB. — 2-¢ uzj., crep. — Cankt-IletepOypr : Jlansb,
2026. — 216 c. — ISBN 978-5-507-51291-1. — TekcT : 37eKTpOoHHBII // JIaHb : 37EKTPOHHO
-oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/509881 (mata oOpareHwus:
24.03.2026). — PexuM moctymna: Ui aBTOPU3. MOJIH30BATEIICH.

0) lonoJiHUTe/ILHAS JIUTEPATypa:

1. TaBpunoBa, U. B. VMmMutanuonHoe MojenupoBanue . ydeOHoe mocodue / U. B.
IaBpuiioBa ; MI'TY. - Maruutoropck : MI'TY, 2016. - 1 anekrpon. onrt. quck (CD-ROM). -
3arn. ¢ tutyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1638
(mata oopamienus: 16.03.2026). - MakpooObeKT. - TEKCT : 3J1eKTpOHHBIN. - CBEAECHUS JOCTYITHBI
takke Ha CD-ROM.

2. Toxwnmae, 0. A. KommbloTepHoe  MOJEIHpPOBaHHE U CO3JaHUE
MIPOEKTHO-KOHCTPYKTOPCKOW ~ JIOKyMEHTallMM B MammHocTpoeHun cpeactBamu  CAIIP.
WmxenepHas u komnbioTepHas rpaduka B Autodesk Inventor, AutoCAD : yueOHoe mocobue. Y.
1/10. A. Tloxxunaes, E. A. Ceucrynosa, O. M. Bepewmeii ; MI'TY. - Marauroropck : MI'TY,
2016. - 1 »omektpon. onrt. guck (CD-ROM). - 3arm. ¢ tutyn. okpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20788 (nata oopamenus: 06.03.2026).
- MakpooOBbeKT. - TeKCT : 3MeKTpoHHBIN. - CBefieHus qocTynHbl Takke Ha CD-ROM.

3. MoaenupoBaHue mpoueccoB GOPMHUPOBAHUS OTKA30B METATYPrUYECKHX MAIIUH !
yueOHoe nocobue [ By30B] / A. B. Annynos, A. B. Aunynos, B. I1. Aumynos, FO. C. JIsuieBa
; Marauroropckuii rocyiapcTBeHHbIN TexHuueckuit yausepcutet uM. I'. . Hocoga. - 2-e u3n. -
Marnutoropek : MI'TY um. I'. M. Hocoga, 2022. - 1 CD-ROM. - 3arn. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20262 (nata oopamenus: 24.03.2026).
- ISBN 978-5-9967-2573-1. - MakpooObeKT. - TeKcT : 3eKTpoHHBIN. - CBeeHUs] JOCTYITHbI
taxke Ha CD-ROM.

4. Murpanosa, C. I'. Temmo¢wusuka: teopust u npakTuka . yuedHoe mocoodue / C. T
MurpanoBa, O. A. CapanynoB ; MI'TY. - Marautoropcek : MI'TVY, 2015. - 1 s51eKTpoH. OIT. AUCK
(CD-ROM). - 3arun. c TUTYIL. 9KpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/306 (mata obpamenus: 24.03.2026). -
MakpooObeKT. - TekcT @ aneKkTpoHHBIN. - CBeneHus 1ocTynHbl Takke Ha CD-ROM.



B) MeToauuyecKkue yKazaHus:

1. Kyxrta, FO. b. JlaGopatopubiii mnpaktukym mno aucuuminae "KommbroTepHoe
MOJICTTMPOBAaHKE TEXHOJOIMYECKUX TporeccoB” : madoparopublii npaktukym / 0. B. Kyxra ;
MI'TY. - Maruautoropck : MI'TVY, 2017. - 1 snektpon. onrt. auck (CD-ROM). - 3arn. ¢ Tuty.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1654  (nata
oopatenus: 17.03.2026). - MakpooOBeKT. - TEKCT : 3NIeKTPOHHBIN. - CBEICHHS TOCTYITHBI TAKKE
Ha CD-ROM.

2. Edumoa WM. 0. JlaGoparopHslii mpaktukyM 1o Kypcy "KommbroTepHoe
mozenupoBanue” : mpaktukym / U. 10. Edpumosa ; MarHuTOropckuii roc. TeXHUYECKUi YH-T UM.
I'. 1. Hocoga. - Marautoropck : MI'TY um. I'. W1. Hocosa, 2019. - 1 CD-ROM. - 3ara. ¢ tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/3112  (nata
oopatenus: 18.03.2026). - MakpooOBeKT. - TEKCT : 2NIeKTPOHHBIN. - CBEICHHS TIOCTYITHBI TAKKE
Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammuoe obecnevyenue

HanmenoBanue .

o Ne norosopa Cpoxk nelicTBUS TULIEH3UU
7Zip cB00O0HO pactpocTpansemoe [10 6eccpoyHO
ACKOH Komnac
D 5.16 N-261-17 ot 16.03.2017 0eccpouHo
APMWinMaching | i 26512 or 15.02.2012 Geccpouno
2010
FAR Manager cB00OIHO pacnpocTpansemoe [10 6eccpodHo
ACKOH Kowmmnac
v21-29 J1-1082-22 ot 01.12.2022 O6eccpoyHO
Linux Calculate cB00O/IHO pacnpocTpansemoe [10 0eccpovHO

IIpodeccuonanbubie 6a3bl JAHHBIX H HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca Cchuika

OnektpoHHble pecypesl oubmuorexun MI'TY um. .. https://host.megaprolib.net/M
Hocosa P0109/Web
denepanbHOE rocy1apcTBEHHOE O KETHOE
yupexaenne «DenepanbHbIi HHCTUTYT URL: http://www1.fips.ru/
IPOMBIIIJICHHON COOCTBEHHOCTH»
HanmonansHas nHGOpMamoOHHO-aHATUTHYECKAsT URL:
cucrema — Poccuiickuii nuaekc Haydnoro nutuposanust | https://elibrary.ru/project_risc.
(PUHI) asp
OnexTpoHHas 6a3za nepuoauueckux uznanuii 000

«BUC» https://eivis.ru/

9 MaTtepuajibHO-TEXHHYECKO0e o0ecnevyeHne JUCHMIIIMHBI (MOLYJIs1)

MaTepHaHBHO-TCXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:



JlaGopatopus pe3ku u cBapku: [Iporpammupyemsie ctanku (¢ UITY).

MamvHbl yHUBEpCaJIbHBIE UCIIBITATEIbHBIE HA PACTSKEHUE, CKATHE, CKPYUUBAHUE.
MeputenbHblii HHCTPYMEHT.

[TpuOops! 17151 U3MEpEeHUs TBEPAOCTH 110 MeTojaM bpunesia n Poksemia.
MukpoTBepaoMep U3MEPEHMS TBEPAOCTU 110 BUKkepcCy.

Ileun Tepmuueckue.

Muxkpockonst MUM-6, MUM-7.

MynbTUMEINIHbBIE CPECTBA XPAaHEHHUS, TIEPElau U MPEACTaBICHUS HH(DOpMAIIH

Komnrerotepssle kiacchl ¢ coorBercTBytomum [10.

[TnakaTsl IO IEPBUYHBIM TIpeobpazoBaTersiM (;1abopatopust kad. MuTOJuM)

Hartunku (maboparopus kap. MuTOJuM).

MynbTUMEANIHBIE CPECTBA XPAaHEHHUS, TIEPEeIauy U MPEICTaBICHUS HH(DOpMAaIIHH;
BHJICOIIPOEKTOP, IKPaH HACTCHHBIN, KOMIIBIOTEP; TECTOBBIC 3aJaHMs I TEKYLETO KOHTPOJIA
yCIIEBAEMOCTH

KOMIUIEKT nevaTHbIX U 3JIEKTPOHHBIX BEPCUN METOINYECKUX PEKOMEHIAUH,
yueOHOe 1mocodue, IIakaThl 0 TeMaM «ABTOMATH3AIHs IPOU3BOICTBEHHBIX MTPOIIECCOB B
MamuHocTpoeHnn». O6opynoBaHue 11t 00paboTKH pe3koit. OO6pa3ubl
MaIIMHOCTPOUTEIBHBIX MATEPHATIOB U 00PA3IIBI M3 CIICIUATBHBIX CTAJICH U CIUIaBOB

KommuiekT MeToanueckux pekoMeHaaluui, yueoHoe nocodue, miakarhl 10 TeMam
«ABTOMAaTH3aLMsI CBAPOYHBIX IIPOLIECCOBY

1. MamuHbl yHUBEpCAJIbHbIE UCIIBITATENbHBIEC HA PACTSDKEHUE, CKAaTUE, CKPYUYUBAHHUE.

2. MepuTenbHbI HHCTPYMEHT.

3. ITpuGops! 151 U3MEpeHUs TBEPAOCTH 110 MetoaaMm bpunemns u Poksena.

4. MuxkpoTBepaomep.

5. Ileun Tepmuueckue.

Muxkpockonst MUM-6, MUM-7.

Jlocka, MyJIbTUMETMIHBIN TPOEKTOP, IKPaH

[Tepconanbhbie koMmbloTephI ¢ makeroM MS Office u Beixogom B IHTEpHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA

Crennaxu, cefi(bl 111 XpaHeHUs! y4eOHOT0 000pYyA0BaHUS

WHCTpyMEHTHI 1151 peMOHTa J1a00paTOpHOro 000py10BaHUs



Mpunoxkenwue 1

6Y4eOHO-MeTOAMYECKOEO0ECTIEYeHNECAMOCTOSITEIbHOHPAOOTHIO0Y YA IIMXCSI
[To mucuumuimne «3D MoaeaupoBaHue» NIPeyCMOTPEHA ayAUTOPHAS M BHEAYTUTOPHAs

camocTosTelbHas paboTa 00yJarommxcs.
CamocTrosTenbHas paboTa CTYACHTOB IIpeIoiaraeT peleHue 3aaad, oAroToBKy pedeparos.

[IpumepHbIe 3aJaHUA 1JI5I CAMOCTOSITEILHOTO PellleHUs:

AyIUTOpPHOE MPaKTHYeCKOe 3aHsATHE

AynurtopHas 3agaqa:O3naxomiennue ¢ CAE nakeramu

Cnenatb nocraHoBky 3afauu B CAEcucTeme a1 Moienu TEXHOIOTHYECKOT0 Ipoliecca
U3TOTOBJICHHS ... UCTIONB3Ys YePTEXKU. BrIBECTH pe3ynbTaThl.

Bosmoxxnoctr Kommnac 3D o MoaennpoBaHHIO TeMIIEpaTypHBIX Aedopmanuii.

CozniaTh TBEpAOTEIBHYIO MOJIEb CBAPHON KOHCTPYKIIMH U ITPOU3BECTH TEIUIOBOM pacyer.
Hcnone3ys oubmmoreky APM FEM, niist TBepAOTENEHBIX MOAETICH CBAPHBIX KOHCTPYKIHH, C
Y4€TOM 3aKpeIrIeHUsl IPOU3BECTHU TEIUIOBOM pacueT. [lo/ TennoBsIM 3/1eCh MTOHUMAETCS -
CTallOHapHasl TEIJIONPOBOAHOCTS, T.€. 0€3 yueTa 0TBOJia U 110/ABOJa TerJa K Teny. Eciu xe Bac
UHTEPECYIOT BOIIPOCHI HArPeBa / OXJIAXKIEHHSI, TO 3TO YK€ HECTallMOHAPHAs TETJIONPOBOIHOCTD,
KOTOpasi MOXKeT ObITh MOCUHUTaHa TOJIBKO B Oosiee cTapiiem npoaykre kommanuu HTL "ATIM" -
cucteme APM WinMachine (tonbko B ayautopusix MI'TY na minatHom I10).
Pedepar.IloaroroBsre 0030p Ha TEMY COBpEMEHHBIE CBOOOIHBIE U
nponpuetapasieCAEcucTeMs! (TpUMEpHBIE TEMBI):

CBo0OIHBIE

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

IIponpueTapHbie
A9CAD Mineframe
Active-HDL nanoCAD
ADEM nanoCAD free
Altium Designer NX
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



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/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/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)
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

CorelCAD
DraftSight
E3.series
easyEDA
EPLAN Electric
GstarCAD
Inovate
IntelliCAD
Ironcad
Ironcad Draft
K3
MEDUSA4

Solid Edge
SolidWorks
Specctra
SprutCAM
T-FLEX CAD
Tecnomatix
TopoR
TurboCAD
VariCAD
ZwWwCAD
Kommac

Tembl k 3auety. Jlaiite xapakrepuctuky [10:

Cucrema KOMIUIEKCHOTO HETMHEHHOTo aHanu3a KoHcTpykuuii MARC

Kommerotepras nporpamma ANSY'S
Kommwrorepnast nmporpamma SPOTSIM
Kommprorepnas nporpamma SYSWELD

W.t.o, n.T.1.



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/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)

IIpunaoxenue 2

OueHoYHbIE cpeICTBA /1JIsl IPOBe/IEHUsI IPOMEKYTOUHOI aTTecTauuu
a) [lnannpyemble pe3yabTaThl 00yUeHHsI U OLIEHOYHbIE CPEICTBA [IJI POBeeHUs] MPOMEKYTOYHOM ATTeCTAIlUM:

CTpyKTy
PpHBIA
[1nanupyemsble pe3ynbTaThbl
3JIEMEHT
oOyueHus
KOMIIETE
HIIUU

O1eHOYHEIE Cpe€acTBa

[1K-2: Criocob6eH nmpoBOIUTH SKCIEPTH3Y KOHCTPYKTOPCKOM U IPOM3BOJICTBEHHO-TEXHOJIOTUYECKOM IOKYMEHTALMN Ha COOTBETCTBUE TEXHUYECKIM

3aJJaHUSIM ¥ HOPMATHUBHBIM JIOKYMEHTaM
IIK-2.1 |- Amnamusupyer
TexHuueckue tpedoanus, | Temsl k 3auery. Jlaiite xapakrepuctuky 110:
IIPEABSBISIEMBIE K Cucrema KOMIUIEKCHOTO HETMHEHHOTO aHanu3a KoHcTpykuuii MARC
TEXHOJIOTMH IPOU3BOJICTBA | ® Komnrerorepnas nporpamma Kommac 1 ANSYS
CBApHBIX KOHCTPYKIUI . Kommnbrorepnas nmporpamma SPOTSIM
(M3aenui, MPOYKIUH) . Komnbrotepnas nporpamma SYSWELD W.t.m, n.t.1.
1000 CIOXKHOCTU
[IK-2.2 | Onpenensier Pedepat. [ToarorossTe 0030p Ha TeMy COBpeMeHHBIe cBOOOIHBIC U ponpueTapabie CAE cucteMbl (TpuMepHBIe
HKOHOMHUYECKYIO TEMBI):
3¢ (HEeKTUBHOCTH CB00OO/HbBIE
POCKTUPYEMBIX BRL-CAD Magic
TEXHOJOTHYECKHIX Electric OpenSCAD
nporieccoB  usrorosnenwus || freeCAD (A-S. Koh's) Open CASCADE Technology
CBapHBIX koHcTpykuuii || FreeCAD (Juergen Riegel's) QCad
(u3nenui, npoaykuun) || gEDA SALOME
000 CIIOXKHOCTH KiCad SolveSpace
LibreCAD ZCad
IIponpuerapHbie
A9CAD Mineframe
Active-HDL nanoCAD
ADEM nanoCAD free



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

Crpykry
PpHBIA
JJIEMEHT
KOMIIETE
HIUU

[Tnanupyembie pe3ysibTaThl
o0OyueHus

O1eHOYHEIE cpeacTBa

Altium Designer NX
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 ZwWCAD

K3 Kommnac
MEDUSA4

AyIMTOpPHOE MPAKTHYECKOE 3aHATHE
AynutopHas 3agaya: O3nakomienne ¢ CAE nakeramu
Cnenatp nmocraHoBky 3anxaun B CAEcucteme s MOeIN TEXHOJIOTHYECKOTO MPOLECCa U3TOTOBIICHHUS . ..



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/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
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Crpykry

PHBII
[Tnanupyembie pe3ysibTaThl
JJIEMEHT O1ieHOYHBIE CPE/ICTBA
o0OyueHus
KOMIICTE
HIMH

UCIIONIB3Ys YepTexU. BbIBeCTH pe3ynbTarhl.
Bosmoxxnoctu Kommac 3D 1o MoietupoBaHuio TeMIIEpaTypHBIX AehopMaIiui.

Co31ath TBEpJOTENIBHYIO MOJIENb CBAPHOM KOHCTPYKLIMU M IPOU3BECTH TEIUIOBOU pacyeT. Mcmonb3ys
oubanorexy APM FEM, niis TBepoTeNnbHBIX MOienel CBapHbIX KOHCTPYKIUI, C yYETOM 3aKpEIJICHUS
IIPOM3BECTH TEIIOBOM pacueT. [1o]1 TeNnI0BbIM 3/1€Ch MOHUMAETCS - CTALlMOHAPHAS TEIIONPOBOAHOCTS, T.€. 03
ydeTa OTBOJa U TIOJBOJIa TeIUIa K Teny. Ecim e Bac MHTEpPECYIOT BOIPOCHI HarpeBa / OXJIaKICHHUS, TO 3TO YiKe
HECTallMOHAPHAas TEIJIONPOBOIHOCTh, KOTOPasi MOKET ObITh OCYUTAHA TOJILKO B 0o0Jiee cTapIieM IPOAyKTe
kommanuu HTL] "ATIM" - cucteme APM WinMachine (tosibko B ayautopusix MI'TVY na mnaraom I10).
JlomamHee 3aqaHue: 0pOpMUTH Pe3yiIbTaThl pacyera. IHTeprpeTupoBaTh pe3yIbTaThl.

0) Ilopsinok nmpoBeaeHNs MPOMEKYTOYHOH ATTECTALMH, NOKA3aTe/IH M KPUTEPUH OLICHUBAHMA:

3ayer cuuTaeTcs CAAHHBIM, €CIIM CTYJEHT MTOKa3aJl 3HaHHE OCHOBHBIX MOJIOKEHUH y4eOHON JUCHIUIUINHBI, YMEHHE PELIINTh KOHKPETHYIO IPAKTUYE CKYIO
3a/1a4y, UCII0JIb30BATh PEKOMEHI0BAHHYIO U CIIPABOYHYIO JINTEPATYPY IS BBIITOJIHEHUS IIPOEKTA.

OneHka «3auTeH0» CTaBUTCSI, €CIIM CTYIEHT OCBOWJI POTPaMMHBIN MaTepual JUCLUILIMHBL, 3HAET OTJENbHbIE I€TANIH, IOCIEA0BATENIEH B U3JI0KEHNN
IIPOrPaMMHOTO MaTepHuaa.

OneHka «He 3a4TEHO» CTaBUTCS, €CIIU CTYAEHT HE 3HAET OTJEJIbHbBIE TEMbI IMCLHUIUIMHBI, HETIOCIE0BATEIIEH B €0 U3JI0)KEHNH, HE B IIOJIHOM MEpE BIIAJEET
HE0OXOIMMBIMU YMEHUSIMHU U HaBbIKAMU TP BHIMIOJHEHUU MTPOEKTA.




