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JIner akryaqm3zanuu padodeil mporpamMMsl

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogoopena uist peanmsarmu B 2025 - 2026
y4eOHOM ToJly Ha 3acefaHuu Kageapsl MaluHbl ¥ TEXHOJIOTHH 00pa0OTKH TaBIICHUEM H

[Iporokom or 20 1. Ne

3aB. kadenpoii C.N. Iiatos

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u ogo0pena uist peanmsarmu B 2026 - 2027
y4e0HOM roJly Ha 3aceqaHuu Kageapsl MaIIuHbI ¥ TEXHOJIOTHH 00paOOTKH TaBIICHUEM H

[Iporoxom oT 20 1. Ne

3aB. kadenpoit C.J. Tlnaros

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa u oo0pena uist peanu3aruu B 2027 - 2028
y4eOHOM rojy Ha 3aceaHuu Kaeapsl MalmHbl 1 TEXHOJIOTUH 00paOOTKU JaBJIEHUEM U

[IpoTokomor 20 . Ne

3aB. kadenpoit C.J. Tnatos

Pabouas mporpamma nepecMoTpeHa, 00CykieHa U o1o0peHa Juts peanm3anmu B 2028 - 2029
y4eOHOM ro/1y Ha 3aceaHuu Kaeapsl MammHbel 1 TEXHOJIOTUH 00paOOTKU JaBIECHUEM U

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit C.U. [TnaToB

Paboyas mporpamma nepecMoTpeHa, 00CykaeHa 1 ogo0penHa s peanusaiuu B 2029 - 2030
y4eOHOM ro/1y Ha 3aceaHuu Kadeapsl MammHbl 1 TEXHOJOTUH 00paOOTKU JaBJICHUEM U

[Ipotokom ot 20 . Ne

3aB. xadenpoit C.J. Tlnatos




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOY/JIs1)

Henstmu ocBoeHMs JUCHUILIMHBL (MO1yis1) «COBpEMEHHbBIE IPOTPAMMHbBIE IIPOAYKTHI JUIs
MozenupoBanus npoueccoB OM/I» SIBISIFOTCS: pa3BUTHE y CTYIEHTOB JIMYHOCTHBIX KayecTB, a
TaKke OPMUPOBAHHE OOIIEKYIBTYPHBIX M TPO(ECCHOHATBHBIX KOMIIETEHINI B COOTBETCTBHH C
tpeboBanusmu ®I'OC BO mno nampasnennto MamuHoctpoeHue. CTyIeHT JOJDKEH MOIyYUTh
3HAHME€ M HaBBIKM IPUMEHEHHUS IJIaBHBIX HAy4YHBIX METOJIOB HCCJIEIOBAaHUS TEXHUYECKUX
00BEKTOB: MAaTEMaTHYECKOTO MOJETHUPOBAHMS C UCIIOIB30BAaHUEM COBPEMEHHBIX MPOrPAaMMHBIX
IIPOJIYKTOB, MOJYYUTh IPEICTABICHNUE O CHCTEMAaTUYECKON PUPOIE TEXHUYECKUX 3aBUCUMOCTEN
1 3aKOHOMEPHOCTEH; N3YUUTh YCJIOBUSI MOJI00US NIPH MOJAEIUPOBAHUH, METO bl HHTEPIPETALUU
pe3yJAbTaTOB UCCIIEA0OBAHUM.

2 MecTo TMCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmsbl

Huctummaa CoBpeMeHHbBIE TTPOTPaMMHBIC TIPOIYKTHI JUISI MOJICITHUPOBAHUS MPOIIECCOB
00pabOTKM METAJJIOB JaBJICHHEM BXOJUT B O00s3aTENbHYIO YacTh Yy4eOHOTO TUIaHA
00pa30BaTeIbHOM IPOrpPaMMBI.

JUis ~ W3ydeHWus  JUCHUIUIMHBI  HEOOXOJMMBI  3HaHWS  (YMEHHWsS,  BJIAJICHUS),
c(hopMHPOBaAHHEIE B PE3YyALTATE U3YUECHHS TUCIIUIIINH/ MPAKTHK:

Nudopmaruka

Marematuka

3HaHus (YMEHHUS, BJIQJICHHS), MOJTYYCHHbBIC TIPH M3yYCHHUH JAHHOUW JUCIUTLINHBI OYyTyT
HEOOXOIUMBI JJTs1 H3YICHHSI JUCIIHILTAH/TTPAKTHK:

[TpousBoicTBEHHAS — TPEIUTIIIOMHAS TIPAKTHKA

[ToaroroBka k caue u caava rocyaapCTBEHHOTO SK3aMeHa

[ToaroroBka k mporneype 3aniuThl ¥ 3alI|Ta BRITYCKHON KBaTU()UKAITMOHHON PabOTHI

3 Komnerenuuu odyuyarwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOLYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynpraTe ocBoeHus aucuMiiuHbl (Moaynsi) «CoBpeMEeHHBbIE IPOrpaMMHBIE
MPOJYKTHI JJISi MOJICTUPOBAHUS MPOIIECCOB 00pabOTKM METAIIOB JaBJICHHEM» OOyJarouiics
JOJIKEeH 001a/1aTh CIeIYIOIMMH KOMIETEHIUSIMHU:

Ko nanukartopa NHaukaTop 10CTHKEHUS KOMIICTCHITUN

OIIK-14 Cnocoben pazpabaTbiBaTh aITOPUTMbI U KOMIIBIOTEPHBIE POTPaMMBbl, IPUTOAHbIE IS
IPAKTUYECKOr0 MPUMEHEHHUSI.

OIlK-14.1 [TpuMeHsieT OCHOBHBIE JITOPUTMBbI K PEIIEHUIO TPUKJIAIHBIX TPOTPAMM

OIlK-14.2 Hcnonb3yeT cucTeMbl TpOrpaMMHUPOBAHHUS IS Pa3pad0TKU KOMITBFOTEPHBIX
IporpamMm

OIIK-14.3 Pa3pabarbiBaeT ~ KOMIBIOTEpHBIE  NPOrPaMMbl,  MPUTOJHBIC  JUIS

IPAKTHYCCKOI'O IPUMCHCHU A




4. CTpyKTypa, 00b€M U coep:KaHHue T CHUIIJIMHBI (MOAYJIs1)
OO0mast TpyI0eMKOCTh AMCIUILTUHBI COCTaBlsieT 3 3a4eTHhIX eaunuil 108 akaja. dacoB, B TOM

qHce:

— KoHTakTHas pabora — 10,7 akay. 4acos:

— aynutopHas — 10 aka. 9acos;
—BHeayautopHas — 0,7 akaj. 9acos;

— camocTosTenbHas padbora — 93,4 akas. 4acos;

— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

— MOATOTOBKA K 3auéTy — 3,9 akan. yac
dopma aTTecTanuy - 3a4eT

AynuropHast I =
KOHTaKTHas paboTta E E dopma TeKyILEero
Paznen/ Tema < (B aKaj. Hacax) & E‘ Brn . KOHTPOIIA Kon
> 3 © | caMOCTOATENBHOM | ycreBaeMOoCTH U
JIACIUTUTAHBI % £ = . | KoMIeTeHIuH
o & paboThI MPOMEKYTOTHON
na6. | mpakr. | £ 8
Jlex. P 2'S aTTecTalyH
3aH. 3aH. | O &
1.
1.1 Bsenenue. llenu wu Nzyuenue
3a/la4d  MOJCIHPOBAHHUS MaTepHasoB OIlK-14.1,
IIPOIIECCOB oM/] c|[ 5 1 22 JIEKIUH 1 Pedepar OI1K-14.2,
HCIOJIb30BaHHEM oopmiieHue OIlK-14.3
IIPOrpaMMHBIX IIPOAYKTOB. pedepara.
Wroro no pazaeny 1 22
2.
2.1 [porpammubie Msyuenne
n. OILVKTHL porp 5 MaTepuaoB OIIK-14.1,
D kel TN 1 2 | 20 nexmii Pedyepar OTIK-14.2,
I\H/I (I)l ggg;o}lﬁj&[ othopmieHue OIIK-14.3
port ' pedepara.
Wroro no pazaeny 1 2 20
3.
3.1 OcobenHoctu
x?)nxingzz;(:(;enﬂmmx MI;I;ZII ;:JI;ISB KontponbHas OIK-14.1,
ACIHp 5 1 4 271 pia P OIIK-14.2,
IIPOIIECCOB oOM/] c JICKIUH U pabora
OIIK-14.3
HCIIOJIb30BaHUEM BoinonHeHue KP.
IIPOrpaMMHBIX IPOAYKTOB.
HWroro no pazaeny 1 4 27,1
4.
4.1 5 XapaKkTepucTuka Nzyuenue OIIK-14.1,
pemennii ot ESI Group, MaTepHasoB KontponbHas
5 1 243 . OIIK-14.2,
MSC Marc u Ip. JIEKIUN U pabora
OIIK-14.3
pa3paboTYHKOB. BeimonHenue KP.
HWroro no pasaeny 1 24,3
5.
OIIK-14.1,
5.1 3aver 5 OIIK-14.2,
OI1K-14.3
Uroro no pazneny
HUroro 3a cemectp 4 6 93,4 3a4éT




Hroro mmo aucuuiuinHe | 4 | | 6 |93,4| 3ayer




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpamunmonHsle 00pa3oBaTEeNbHBIE TEXHOJIOIMH OPUEHTHUPYIOTCS Ha OPTraHU3aLHUI0
00pa30oBaTeNbHOTO  MpoIecca, MPEANOJIATAONIYI0 MPSIMYK TPAHCISIUIO 3HAHUM  OT
IIpenoaBaTelisd K CTyEHTY (IPEUMYILIECTBEHHO HAa OCHOBE OOBSICHUTEIBbHO-UIUTFOCTPATUBHBIX
METOJIOB 00y4eHus1). YueOHasi e TeIbHOCTh CTYJACHTa HOCHT B TAaKUX YCIIOBHUSX, KaK MPAaBHIIO,
PEIPOAYKTUBHBIN XapaKTep.

@®opMbl y4eOHBIX 3aHATUH C UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOJIOT Uil

WudopmanionHass JeKuuMs — TOCIEIOBATEIbHOE H3JIOKEHHE MaTepuaja B
JUCLMIUIMHAPHOM JIOTHKE, OCYILECTBISEMOE INPEUMYILIECTBEHHO BepOaJbHBIMU CpPEICTBAMU
(MOHOJIOT TIpeToIaBaTes).

Cemunap — Oeceia mperno1aBaTesis U CTyJIEHTOB, OOCYK/ICHHUE 3apaHee MO0 TOBIEHHBIX
COOOIEHNH MO KaXJIOMY BOIpPOCY IUIaHA 3aHIATUS C €AUHBIM Ui BCEX IEpEeYHEM
peKoMeHayeMOM 0053aTeIbHON U AOTIOJIHUTENBHOM JTUTEPATYPHI.

[IpakTUueckoe 3aHsATHE, MOCBIIICHHOE OCBOCHHUIO KOHKPETHBIX YMEHHUM M HABBIKOB TIO
MPEI0)KEHHOMY AT OPUTMY.

JlabopaTopHas paboTa — opranuzaius yaueOHO! paboThI C peaTbHBIMH MaTepUATHLHBIMU U
MH(OPMALlMOHHBIMU O00BEKTaMH, SKCIIEpUMEHTaJIbHas padoTa C aHaJOTOBBIMU MOJEISMU
peanbHBIX 00BEKTOB.

2. TexHoyiornn MpoOIEMHOTO OOyUeHUST — OpTaHW3anus 00pa3oBaTEILHOTO IpoIiecca,
KOTOpas MpeArnojaraeT MoCTaHOBKY NMPOOJIEMHBIX BOIIPOCOB, CO3/IaHUE YYEOHBIX MPOOIEMHBIX
CUTYaIUH JUI CTUMYJIMPOBAaHUS aKTUBHOW MO3HABATEILHON 1€ATEIHHOCTHU CTYIEHTOB.

®opMbl y4eOHBIX 3aHATHH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOT0 O0yUEeHHUS:

[IpakTnueckoe 3aHsATHE B (OpMe MNPAaKTHKyMa — OpraHu3aius ydeOHOW paboThl,
HalpaBJieHHass Ha pelleHue KOMIUIEKCHOM y4eOHO-TI0O3HABATENIbHOW 3ajadud, TpeOyromend OT
CTYZCHTa MPUMEHEHUS KaK Hay4HO-TEOPETUUECKUX 3HAaHUH, TaK ¥ IPAKTUYECKUX HABBIKOB.

[IpakTHueckoe 3aHATHE HA OCHOBE KeC-MeTo/1a — 00y4eHHE B KOHTEKCTE MOACITUPYEMOM
CUTYaIINH, BOCTIPOU3BOIAIICH PeaTbHBIC YCIOBHUS HAYYHOH, TPOU3BOACTBEHHOM, OOIIIECTBEHHOM
nestenpHOCTH. OOydaromyecss MOJDKHBI MPOAHAIM3UPOBATH CUTYAIUIO, Pa3o0paTrbcsi B CYTH
mpo0ieM, MPeUI0KUTh BOSMOXKHbBIE pEIeHHsI U BBIOpATh Jtydiiee u3 HuX. Kelicel 6a3upytorcs Ha
peaibHOM (PaKTHUECKOM MaTepHualie Ui e NPUOIMKEHbI K pealbHON CUTYALIUU.

4. VluTepakTUBHbBIE TEXHOJIOTUH — OpPTraHU3alMs 00pa30BaTeIbLHOrO Mpoliecca, KOTopas
@opmMbl  y4eOHBIX 3aHATUA C HUCIHOJIb30BAHHEM CIELMATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUI:

Jlexusi «0OpaTHOM CBA3M» — JIGKIMS-TIPOBOKAIMs (M3JI0’)KEHUE MaTepHualia ¢ 3apaHee
3a-MJIaHUPOBAHHBIMU omudKaMu), nekuus-oecena, JEKIUS-AUCKYCCHUS,
JEKIUSA-TIPECCKOH(epeHITHSL.

CeMuHap-IuCcKyccHsi — KOJUIGKTMBHOE OOCYXJIEHHE KaKOro-jiau0o CIOPHOTO BOIpPOCA,
Mpo-0JieMbl, BBIABICHHE MHEHUN B Tpynne (MEXIpPYNIoOBOH JHAlor, IHCKYCCUS Kak
CIIOP-ZIMaJjIor).

5.  HMudopmManmoHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeibHbIE  TEXHOJOTUU  —
opranusanus 00pa3zoBaTENILHOTO MPOIECca, OCHOBAHHAS HA MPUMEHEHUH CIEIHAIN3UPOBAHHBIX
MIPOrPAMMHBIX CPEJ M TEXHUUYECKUX CPEJICTB paObOTHI C HHPOpMAaLIUEH.

@opMbl Y4eOHBIX 3aHATUN C HMCIOJIB30BAaHHUEM HH(POPMAIOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTUH:

Jlexuusi-Bu3yanus3anuus — H3JI0KEHUE COJECPKAHMS COMPOBOXKAAECTCS Mpe3eHTauuen
(me-MoHCTpaImeil yaeOHbIX MaTEpUaIoOB, MPEICTABICHHBIX B Pa3IMUYHbBIX 3HAKOBBIX CHCTEMAaX, B
T.4. WILTIOCTPATUBHBIX, TPaQUUECKUX, ayTU0- U BUJEOMATEPHAIIOB).

[IpakTdeckoe 3aHsATHE B (QopMe TMpe3eHTAMH — TMPEACTaBICHUE pPe3yIbTaTOB
MPOEKT-HOM WJIM MCCIIEIOBATEIbCKON JIEATEILHOCTH C MCIOIb30BAHUEM CIEIUATU3UPOBAHHBIX
MIPOTPAaMMHBIX CPE/I.



6 YueOHO-MeTOIHYECKOE 00eciedeHre CAMOCTOSITeIbHOI padoThl 00yUYarouXCcst
[IpencraBneno B mpuiioxenuu 1.

7 OueHoYHbIE CPEACTBA /ISl IPOBEACHUS IPOMEKYTOYHOM aTTecTalluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOMYecKOe H HH(OPMANIMOHHOE 00ecTiedeHrue TUCIIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Inymak, E. B. Metosl MOJeIMpOBaHKs U ONTUMU3AIMH . yueOHOoe mocooue / E. B.
Inymak. — Camapa : TII'YTU, 2021. — 73 c.— Tekcr: snekrponnsii // Jlanb
ANIeKTpOHHO-OMOmmoTeunas cucrema. — URL: https://e.lanbook.com/book/301082 (nmata
obpamienus: 17.02.2024). — Pexxum focTyma: Jjsl aBTOPHU3. IMOJIb30BaTEICH.

2.A6pocumoB, C. H. T'eomerpuueckoe MOAETUPOBAHUE H3ACIUNA MAITUHOCTPOCHUS
(0a30BBIN ypOBEHB): MpakTHUecKoe mocobue . yueObHoe mocobme / C. H. AbGpocumoB. —
Cankr-Ilerepoypr : BI'TY "Boenmex" wmm. J[.®. Ycrunoma, 2020. — 53 c¢.— Teker:
ANIEKTPOHHBIH // Jlaub : 3JIEKTPOHHO-OMOTHOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/172212 (nata oOpamienus: 17.02.2024). — Pexxum jmoctyma: ams
aBTOPH3. I10JIb30BATEIEH.

3.MonenmupoBaHie © aBTOMAaTH3WPOBAaHHOE TPOCKTHPOBAHUE  TEXHOJIOTHYECKHX
poIeCCOB 00pabOTKKM MeTaioB JaBjieHueM . yueObnoe mocodbue / C. b. Cunensuukos, U. H.
Hoexenko, W. 0. I'ybanoB [u ap.]. - 2-e u31., gom. u nepepad. - KpacHospck : Cubd. penep. yH-T,
2019. - 252 c. - ISBN 978-5-7638-4079-7. - Tekcr : osmekrponnsii. - URL:
https://znanium.com/catalog/product/1819630 (nata oopamenwus: 17.05.2024).

0) lonoJiHMTEILHAS JIATEpaTypa:

1. YerBepros, B. A. Maremarndeckue merozsl B nmxenepun / B. A. Yersepros, O. B.
latemok. — Canxkr-IletepOypr : Jlans, 2023. — 164 ¢. — ISBN 978-5-507-45086-2. — Tekcr :
AIIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OMOIHOTEUHAS cucrema. — URL.:
https://e.lanbook.com/book/284174 (mara obpamenus: 17.05.2024). — Pexxkum mocryma: ajis
aABTOPU3. MOJIL30BATEIICH.

2. Tpopumos, A. B. KoMmproTepHbIE TEXHOJIOTMHM B MAaIIMHOCTPOCHUH . y4deOHOE
nmocobue / A. B. Tpodumos ; mox penmakiueii A. B. TpodpumoBa. — Cankr-IlerepOypr :
CIIOIJITY, 2021. — 124 c. — ISBN 978-5-9239-1224-1. — TexkcT : snektpoHHsblii // Jlaus :
ANIEKTPOHHO-OMOmmoTeunas cucrema. — URL: https://e.lanbook.com/book/179190 (mata
obpammenns: 17.05.2024). — Pexxum noctyna: 1 aBTOPU3. IOJIb30BaTENCH.

B) MeToguyeckne yKazaHus:

1. MoaenupoBaHue CUCTEM | TpoiieccoB. [IpakTukym : yueOHOe mocodue st By30B / B.
H. Bonkosa [u ap.] ; mon penakuueit B. H. Bonkopoit. — Mocksa : M3gatenbcto FOpaiit, 2020.
— 295 ¢. — (Buiciiee obpasosanue). — ISBN 978-5-534-01442-6. — TekcT : 37€KTpOHHBIH //
OBC HOpaiit [caiit]. — URL: http://www.biblio-online.ru/bcode/451288 (nata oOGparieHus:
17.05.2024).

r) IIporpammuoe o6ecnieuenne u MHTEpHET-pecypesl:

IIporpammHoe o0ecnieyenne

Haumenosanwue [10 Ne norosopa CpOK JIeHCTBYSI JIULICH3UU
MS Office 2007 |y 135 o1 17.09.2007 BecCpOTHO
Professional

7Zip cB000JTHO pacnpoctpansemoe [10 0EeCCPOYHO

FAR Manager cB00OIHO pacnpocTpansemoe [10 06eccpoyHO




HpO(l)eCCI/IOHaJILHLIe 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHbIe CIIPpaBOYHbIEC CUCTEMBI

Hassanue xypca CchUIKa
DrekTpoHHas 0a3a mepuoauveckux uznaHuii East View
Information Services, OO0 «MMIBHUCx»

https://dlib.eastview.com/

HaHI/IOHaJII)Haﬂ I/IHCI)OpMaHI/IOHHO-aHaJII/ITI/I‘IGCKaSI URL:

cucreMa — Poccuiickuii HHIAEKC HAy4YHOTO LIUTUPOBAHUSA R . .
(PUHLI) https://elibrary.ru/project_risc.asp
IMouckosas cucrema Axkanemus Google (Google Scholar) JURL: https://scholar.google.ru/
DdenepanbHOE rocy/1apCTBEHHOE Oro/1KETHOE

yupexaenue «Denepanbubii HHCTUTYT TpoMbiiennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH

9 MarepuajibHO-TEXHHYECKOE o0ecreyeHne TUCIUILIHHBI (MOTYJIs1)

MatepuanbHO-TEXHUYECKOE 00eCIIeYeHNEe TUCIUIUINHBI BKJIIOYAET:

Jlaboparopus pe3ku u ceapku: [Iporpammupyemsie cranku (¢ UITY).

MamuHbl yHUBEpCalbHbIE HCIBITATEIbHBIE HA PACTSDKEHHME, CXKaTHE, CKpY4YHBaHHE.
MepuTenbHbIi HHCTPYMEHT.

[IpubGopsl nans wu3MepeHus TBepaocTH 1o Merogam bpunemns u  Poksemna.
MukpoTBepIoMep U3MEPEHHUsI TBEPAOCTH IO Bukkepcy.

[Ieun Tepmuueckue.

Muxkpockornst MUM-6, MUM-7.

MynbTUMeIUHHBIE CPEJICTBA XPAHEHNUS, IEPEAAYH U MpeACcTaBIeHUs HHPOpMaIK

KomnbrorepHsie ki1accel ¢ cOoTBETCTBYOMMUM [10.

[Tnakatel Mo mepBUYHBIM IIpeoOpazoBaTesaM (Jadopatopus kad. MuTOJuM)

Jatunku (madoparopus kadg. MuTOquM).

MynbTUMEIUWHBIE CPEJCTBA XpaHEHUs, IepeJadyd W IMpeAcTaBleHus HHOOpMalNH;
BHJIEONIPOEKTOP, dKPaH HACTECHHBIN, KOMIBIOTEP; TECTOBBIE 3aJaHUs JUIS TEKYILEr0 KOHTPOJIS
YCIIEBAEMOCTHU

KoMrmekT neyaTHBIX U 3JEKTPOHHBIX BEPCUN METOIAMUYECKUX PeKOMEHJanui, yueOHoe
nmocodue, TMIakatel 1O TeMaM «ABTOMAaTH3alUs MPOU3BOJACTBEHHBIX IPOIIECCOB B
MamHoctpoeHuny. O6opynoBanue s 00padboTku pe3koid. OOpasibl MAIMHOCTPOUTEIBHBIX
MaTepHaIoB U 00paslibl U3 CIEIMATBHBIX CTAJIEH U CIIaBOB

KoMmmnekt meTonumyeckux pekoMmMeHaanui, ydeOHOe mocoOue, IIakaThl MO TeMaMm
«ABTOMAaTHU3ALMS CBAPOYHBIX ITPOLIECCOBY

1. MamuHbl yHUBepCalbHbIE UCIIBITATEIbHBIE HA PACTSKEHUE, C)KaTHEe, CKPYUYHUBaHUE.

2. MepuTenbHbIil UHCTPYMEHT.

3. [Ipubops amns u3MepeHus TBepA0CTH 1o MetoiaM bpunenns u Poksea.

4. MukpoTBepaomep.

5. Ileun Tepmuyeckue.

Muxkpockonst MUM-6, MUM-7.

Jlocka, MyJIIbTUMEIUIHBIN IPOEKTOP, IKPAH

[Tepconanbubie kommbloTepbl ¢ maketom MS Office u Beixomom B WHTepHeT U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

Crennaxu, ceiidbl 1151 XpaHeHHUs y4eOHOTO 000pyA0BaHUS

WHCcTpyMeHTHI [UIs peMOHTA J1a00paTOpHOTo 000pyIOBAHHUS



MpunoxeHue 1

Mo ducyunnuHe « CoBpeMeHHbIE MPOrPpaMMHbI€ MPOAYKTHI IS MOJEJIMPOBAHUS IMPOLIECCOB
00pabdoTKN METAJVIOB JaBJEHUEM » MpedycmompeHa ayoOumopHas U 8HeayOumopHas
camocmosamesbHaa paboma oby4arowuxcs.

CamocmosamenbHaa paboma cmydeHmos rpednosnazaem peweHue 3a0a4, 1o020mosKy pegepamos.

MpumepHble 3343aHNA ANA CAMOCTOATE/IbHOTO peLleHuA:

AyautopHoe npakTuyecKkoe 3aHATUe
AypauTtopHas 3agaya:O3HakomneHme ¢ CAE naketamu

Coenatb NOCTaHOBKY 3a43a4M B CAE cucteme ana mogenu TexHON0rmM4yeckoro npouecca n3rotosaeHumA ...
NCNONb3yA YEPTEKMN. BbiBecTtu pe3ynbTaThbl.

BosmoxkHocT Komnac 3D no moZenMpoBaHuio TemnepaTypHbIX gepopmaiuii.

Co3patb TBEPAOTE/IbHYHO MOAE/b CBAPHOMN KOHCTPYKLMN U NPOU3BECTM TEMNIOBOW pacyeT. Mcnonbsya
61bnnoteky APM FEM, ans TBepaoTeNbHbIX MOAeNel CBaPHbIX KOHCTPYKLMI, C y4ETOM 3aKpenieHuns
Npou3BeCTM TEN0BOW pacyeT. MNog Tena0BbIM 34eCb MOHMMAETCS - CTaLMOHAPHas TeNJ0NPOBOAHOCTb,
T.e. 6e3 yyeTa 0TBOAA M NoABOAA TeNNa K Teny. Ecam ke Bac MHTepecytoT BONpOoCk! Harpesa /
OX/1AXKAEHUA, TO 3TO Y)Ke HEeCTaUMOHAPHAA TENNONPOBOAHOCTb, KOTOPaA MOXKET BbITb NOCYHMTaHA TO/IbKO
B 6bonee ctapwem npoaykte komnaHuu HTL "AMM" - cucteme APM WinMachine (TonbKo B aygutopusx
MITY Ha nnaTHom MO).

Pedepar.loarotoBbTe 0630p Ha Temy coBpemeHHble cBobogHble U nponpueTapHbie CAEcMcTEMbI
(npumepHble TEMbI):

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

MponpuetapHblie

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

ArchiCAD OrCAD



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/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

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

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
ZwCAD
Komnac

Tembl K 3aueTy. [laiTe xapaktepuctuky NO:

Crctema KOMMIEKCHOTO HEIMHENMHOTO aHann3a KOHCTpyKuunii MARC

KomnbtoTepHada nporpamma ANSYS
KomnbtoTepHada nporpamma SPOTSIM

KomnbtoTepHaa nporpamma SYSWELD

n.1.n, n.T.A.



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/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)

IIpuioxenue 2

7 OIIeHO‘leIe cpeacrea AJisi NIpOBEACHUA HpOMeHCyTO‘IHOﬁ arrecranmmu

a) MnhaHupyemble pesynbTaTbl 06yueHUs 1 OLLEHOUHbIE CPeACTBa ANA NPOBEeAEeHNUA NPOMEIKYTOUHOM
aTrecraumm:

Crpy

KTYp
HbIM

anem
pe3ynbTaTbl OueHOYHble cpeacTsa
eHT
obyyeHus
KOoMI
eTeH
unn

MNnaHnpyemsole

OMK-14: CnocobeH pa3pabaTbiBaTb aJIFOPUTMbI U KOMNbIOTEPHbIE NPOrPaMMbl, NPUroAHbIE AN

NPaKTU4YeCKOoro NnpnmeHeHuA.

OMNK- | MpumeHsaet
14.1 | ocHOBHbIe Tembl K 3auety. [JanTe xapaktepucTuky MNO:
aNropuTMbI K . .
Cuctema KOMNNEKCHOrO HEIMHEMHOro aHaM3a KoHCTpyKunm MARC
peLLeHno
MPUKNaAHBIX . KomnbtoTepHan nporpamma Komnac n ANSYS
nporpamm . KomnbtoTepHaa nporpamma SPOTSIM
3 KomnbtoTepHaa nporpamma SYSWELD W.T.n, u.T.A4.
OMK- | UcnonbayeT Pedepart. NoarotosbTe 0630p Ha TeEMy coBpeMeHHble cBOboAHbIE U
14.2 | cucremsl nponpueTtapHble CAE cuctembl (NpUMepPHbIE TEMbI):
nporpammMunpoBaH
CBoboaHble
na ana :
pa3paboTk BRL-CAD Magic
Electric OpenSCAD
KOMMbIOTEPHbIX freeCAD (A-S. Koh's) Open CASCADE Techng
nporpamm FreeCAD (Juergen Riegel's) QCad
gEDA SALOME
KiCad SolveSpace
LibreCAD ZCad
MponpuerapHbie
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



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/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/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

Crpy

KTYP
Hbll
MNnaHnpyemsole
anem
pe3ynbTaThbl OueHouHble cpeacTea

et obyyeHus

Komn

eTeH

unm
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

OMK- | PaspabaTbiBaeT AyanTOpHOE NPaKTUYeCKoe 3aHATUEe

14.3 | KOMNblOTEPHbIE
AyautopHas 3agava: O3HakomneHue ¢ CAE naketamu
nporpammel, yAUTOp A

npUroaHbie ANA Coenatb NOCTaHOBKY 3a4a4un B CAEcucTteme ana mogenmn TeXHONOrM4Yeckoro

MPAKTUHECKOTO npouecca n3rotoB/s1eHUA ... UCNOJIb3yA YEPTENKMN. BbiBectn pe3ynbTaThbl.
npuMeHeEHNA

Bo3amoxHocTn Komnac 3D no moaennpoBaHunio TemnepaTypHbIX
aedopmauni.

Co3aaTb TBEPAOTE/bHYIO MOAEb CBAPHOM KOHCTPYKLMK U MPOU3BECTH
TennoBoi pacyeT. Wcnonbsys 6ubnmoteky APM FEM, ans TBepaoTeNbHbIX
MoZaenen CBapHbIX KOHCTPYKLUMII, C YHETOM 3aKpeneHUs NPON3BECTU
Tennosol pacyer. Moa TennoBbIM 34eCb MOHMMAETCSA - CTaLLMOHapHasn
TENNONPOBOAHOCTL, T.€. 6e3 yyeTa 0oTBOAA M NoABoOAa TENNA K Teny. Ecaum ke
BAC MHTEPECYIOT BOMPOCHI HarpeBsa / oxfaXK4AeHUA, TO 3TO yKe
HecTauMOHApHan TeNNONPOBOAHOCTb, KOTOPas MOXKeT BbITb NOCYMUTAHA
TONbKO B 6bonee ctapliem npoaykTe kKomnaHuu HTL "AMM" - cucteme APM
WinMachine (Tonbko B ayautopuax MITY Ha nnatHom MO).

OomalHee 3agaHue: 0GOpMUTb pe3yibTaTbl pacyeTa. MHTepnpeTMpoBaTb
pesynbTaTbl.



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/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)

6) Nopapok NnpoBeaeHNA NPOMEXKYTOUHON aTTecTauun, NoKasaTenun U KpUTepun oLeHUBaHUA:

3a4eT cYMTaeTCA CAAHHbIM, ECAN CTYAEHT NOKa3a 3HaHNE OCHOBHbIX MNOJIOXEHUI yuebHoM
ANCUNMIMHBI, YMEHWE PeLlnTb KOHKPETHYIO MPaKTUYECKYIO 33434y, UCNO/b30BaTb PEKOMEHA0BaHHYO U
CMPaBOYHYI0 ANTEPATYPY ANA BbINOAHEHMA NPOEKTa.

OugeHKa «3a4TeHO» CTaBUTCA, €C/IN CTYAEHT OCBOM/I MPOrPaMMHbIA MaTepuan AUCUUMNINHDI, 3HAeT
oTAe/bHble AeTanun, Nocne0BaTeIeH B U3/IOKEHMMU NPOrPaMMHOro MmaTepuana.

OueHKa «He 3a4YTeHO» CTaBUTCA, eC/IU CTYAEHT He 3HAET OTAe/IbHble TEMbI ANCLUUMNINHDI,
HenocneAoBaTe/IeH B €r0 U3/IOKEHWUN, HE B NONHOW Mepe BAadeeT HeobXoaAMMbIMU YMEHUAMMU U
HaBblKamMM NPW BbINOJHEHUM NPOEKTa.
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