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PaGouas nmporpamma cocrasiera Ha ocHoBe @I'OC BO - 6akamaBpuar no
HamnpasiieHuto nmoarotoBku 15.03.01 Mammuoctpoenue (mprka3z MunoOpHayku Poccuu ot
09.08.2021 1. Ne 727)

Pabouas nporpamma paccMoTpeHa U 0100peHa Ha 3aceaHuu Kadeapbl MaiuHsl 1
TEXHOJIOTUU 00pabOTKH JaBICHUEM U MAIIMHOCTPOCHHUS
21.01.2025, mpotoxos Ne 4

3as. xadenpoit C.H. ITharos

Pabouas mporpamMmma ogoOpeHa meToauueckor komuccuern MMMuM
04.02.2025 r. nmpotokois Ne 4

Ipencenarens . A.C. CapuHOB

—
PaGouas mporpamma cocraBieHa: o /
noueHt Kapenpsr kapenpet MuTO/IuM, xann. texn. ’»/-’,L/c-/_j_.'_'fff’-" P.H. Amupos
J (

PeneHsent: 7 // /
ToLeHT Kadenpsl MexaHuku, KaHJ. TeXH. HAyK // [J/ ~ M.B. Xapuenko



JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00penHa s peanm3anuu B 2026 - 2027
yueOHOM ToJTy Ha 3acefaHnu Kageapsl MaIIiHBI M TEXHOJIOTHU 00PaOOTKH IaBICHUEM H

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

PaGouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2027 - 2028
yueOHOM rojly Ha 3aceanuu Kadeapsl MaliuHbl ¥ TEXHOJIOTHH 00pabOTKH JaBICHUEM U

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapbl MalIiHbl B TEXHOJIOTHH 00pabOTKH JaBIICHUEM U

[Iporokon ot 20 . Ne

3aB. kadenpoit C.J. Inatos

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MalIiHbl B TEXHOJIOTHH 00pabOTKH JaBICHUEM U

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Lensimu oCBOGHUSI TUCHUIUIUHBI (MOayIsi) «COBpEeMEHHbIE TPOTrPAMMHBIE MPOAYKTHI
U1 MojienupoBanus mporeccoB OM/JI» SBISIOTCA: pa3BUTUE Y CTYJACHTOB JTMYHOCTHBIX
KauyecTB, a Takke (opMUPOBaHHE OOLIEKYIbTYPHBIX U MPOGECCHOHATBHBIX KOMIIETEHIIUN B
cootBercTBUH ¢ TpeboBanusmMu ®I'OC BO no Hanpasiennto Mamunaoctpoenue. CTyaeHT
JIOJKEH TMOJIYYUTh 3HaHWE M HABBIKM IPUMEHEHHUS TJIaBHBIX HayUYHBIX METOJIOB
HCCIIEIOBaHMS TEXHUYECKUX 00BEKTOB: MAaTEMAaTHUYECKOTO0 MOJICIIMPOBAHHUSI C
HCIOJIb30BAaHUEM COBPEMEHHBIX MPOTPAaMMHBIX IPOIYKTOB, MOJIYYUTh MIPEJICTABICHUE O
CUCTEMaTUYECKOM MPUPOJEC TEXHUUECKUX 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH; U3YUUTh
YCIIOBUS TOJI0OUS ITPU MOAEITUPOBAHUHU, METO bl MHTEPIIPETALIUU PE3YIHTATOB
HUCCIIETOBAHUN.

2 MecTO TUCHUNJIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmbl

Juctunimna CoBpeMeHHbIE IPOTrPAMMHBIE MPOIYKTHI JUIs MOAEIUPOBAHUS
MPOIIECCOB 0OPAaOOTKU METAIIOB AaBJICHHEM BXOIHT B 0053aTENIbHYIO YacTh y4eOHOTO TUIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

JUis n3yyeHust JUCUUIUIMHBI He0OXO0AUMBI 3HaHUS (YMEHUs, BIIAJICHU),
c(OpMHUPOBAHHBIE B pPe3yJIbTAaTe U3YUYEHUs TUCLMILUIMH/ IPAKTUK:

HNudpopmaruka

Marematuka

3HaHus (YMEHUs, BIa/IeHUs ), IOTYYEHHbIE IPY U3yYEHUU JaHHOMN UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

[Tpou3BoacTBEHHAs — NPEIAUILIOMHAs PAKTUKA

[TonroroBka K cjaue u cjaya rocyJapCTBEHHOTO 3K3aMeHa

[ToaroroBka K MpoLeAype 3alIUThH U 3aIMTa BBHITYCKHOH KBaTH()PUKAIMOHHOM
paboThI

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMIUIUHBI (MOAYJISI) M MJIAHUPYeMble Pe3yJIbTAThI 00y4eHHs

B pe3ynbrate ocBoeHUs TUCHMITIMHBI (MOyisl) «CoOBpEeMEHHbIE IPOrpaMMHBbIE
MPOAYKTHI JJIs1 MOAETUPOBAHUS MPOLIECCOB 0OPaOOTKU METAIJIOB JaBICHHEM»
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIIMSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIINN

OIIK-14 Cnoco6eH pa3pabaTelBaTh aITOPUTMBI U KOMITBIOTEPHBIE TPOTPaMMBbI, TPUTOTHBIE
JUIsL TPAKTUYECKOr0 MPUMEHEHUS.

OIlK-14.1 ITpriMeHsIET OCHOBHBIE AJITOPUTMBI K PEIIEHUIO IPUKJIAJHBIX IPOTpaMM

OIlK-14.2 Hcnonp3yeT cucTeMbl IPOrpaMMHUPOBAHUS 711 pa3pabOTKU
KOMIIBIOTEPHBIX IPOTPAMM

OIlK-14.3 Pa3pabarbiBaeT KOMIBbIOTEPHBIE TPOTPAMMBI, IPUTOHBIE AJIs

MPAKTUYCCKOIro NPUMCHCHUA




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

OO6mas TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET 3 3adeTHbIX enunuil 108 akaj. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 73,9 akaz. 4acos:
— ayuTopHas — 72 axkaj. 4acos;
— BHeayauTopHas — 1,9 akaj. 4acos;

— camocTosTenbHas pabora — 34,1 akaj. 4acos;
— 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 [~ . | xommerennuu
O S 5 paboThI MIPOMEKYTOUHOM
Tex mab. | mpaxT. 2'S aTTECTALNN
" | 3am. 3aH. | U &
1.
1.1 Beeaenwue. llemn u Nzyuenne
3a/1a4i MOJETUPOBAHUS MaTepHuasoB OIIK-14.1,
npouecco OM/] ¢ 7 8 2 JeKuui u Pedepar OIIK-14.2,
UCII0JIb30BaHUEM odopmnenue OIIK-14.3
MPOTPAMMHBIX POTYKTOB. pedepara.
Hroro no pazaeny 8 2
2.
2.1 IIporpammHBIE Usyaenme
n. o pKTS st MaTepHuasoB OIIK-14.1,
MI()) ij};n OBI;HHZ HDOLECCOB 7 8 12 4,2 JICKIMN U Pegepar OIlK-14.2,
Ol\fl[jl P port odopmiieHHe OIlK-14.3
’ pedepara.
Wroro no pazneny 8 12 4,2
3.
3.1 Ocobennoctn
szee“J:iﬂgll{aZi:;(::ermOBmx leiqui:;lgfs KontponpHas OIIK-14.1,
ACIHD 7| 8 2 | 12 pra b OI1K-14.2,
mporeccoB OM/] ¢ JICKIIUHA 1 pabota
OIlK-14.3
UCIIOJIb30BaHUEM BeimosHeHne KP.
MPOrPaMMHBIX ITPOITYKTOB.
HWroro no pazgeny 8 12 12
4,
4.1 Xap%KTepHcha Nzyuenue OIIK-14.1,
pewenwuii ot ESI Group, MaTepHasoB Konrtponbnas
7 12 12 . OIIK-14.2,
MSC Marc u np. JIeKIui U pabora
OIIK-14.3
pa3paboTYUKOB. BemonHerne KP.
Hroro no paszaeny 12 12
5.
OIIK-14.1,
5.1 3auer 7 12 OIIK-14.2




OIIK-14.3

HWroro no pazaeny 12 3,9
Hroro 3a cemectp 36 36 30,2 3a4ET
Hroro o aucumruinHe 36 36 34,1 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpaguumonHsie 00pa3oBaTEIbHBIC TEXHOJIOTUN OPHEHTUPYIOTCS HA OPraHU3aIHIo
00pa3oBaTeNBFHOrO MPOIIECCa, MPEINOIaraolylo IpsMY0 TPAHCISIUIO 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 3aHATHI C NCIOJB30BAaHUEM TPAJULIMOHHBIX TEXHOJIOTUM:

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

Cemunap — 6ecea mpernoaBaTens 1 CTyJCHTOB, 00CYKICHHE 3apaHee
MOJITOTOBJICHHBIX COOOIIEHUH 10 KaKJOMY BOIPOCY IJIaHA 3aHATHUS C €AUHBIM JJIsl BCEX
MepeyHeM peKOMEHIYyeMOM 00s3aTeIbHON U TOTIOTHUTEILHON TUTEPATYPHI.

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

JlaboparopHas paboTa — opranuzanus yaeOHoi paboThl ¢ pealbHbIMU
MaTepUaIbHbIMU U UHGOPMAITMOHHBIMU 00BbEKTaMHU, SKCIIEPUMEHTaIbHas paboTa C
aHAJIOTOBBIMH MOJIETISIMU PEaJIbHBIX OOBHEKTOB.

2. TexHonoruu nNpoOIEeMHOro 00yueHus: — opraHu3zaius o0pa3zoBaTeNbHOTO Mpollecca,
KOTOpasi mpe/roiaraeT moCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YUESOHBIX
MPOOJIEMHBIX CUTYallU Il CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIbHON A TETbHOCTU
CTYJIEHTOB.

@DopMbl yUeOHBIX 3aHATHI C UCIIOJIB30BAHUEM TEXHOJIOTHI MTPOOIEMHOT0 O0yYeHUSI:

[TpakTrueckoe 3ansTHE B GopMe MPAKTUKyMa — OpraHu3anus yueOHon padoThl,
HaIpaBJieHHAsl Ha pelIeHNe KOMIUIEKCHOW yueOHO-I03HABATENbHOM 3a1auu, TpeOyroleil oT
CTYyJIEHTa IPUMEHEHHUS KaK HayYHO-TEOPETUUECKUX 3HAHUH, TAK U IPAKTUYECKUX HABBIKOB.

[TpakTHyeckoe 3aHATHE HA OCHOBE Kelc-MeTo1a — 00yueHUe B KOHTEKCTe
MOJIETTUPYEMON CUTYyalllU, BOCIIPOM3BOASIIEH PeabHbIE YCIOBHS HAYYHOH,
IIPOU3BO/ICTBEHHOM, 001IeCTBEHHOH iesTeibHOCTH. O0ydaronuecs JOKHBI
MIPOAHATIM3UPOBATh CUTYALMIO, Pa300paThCs B CyTH MPoOIeM, MPEATIOKUTH BO3ZMOKHBIE
peleHust ¥ BIOpaTh Jiyuiiee u3 HUX. Kelicel 6a3upyroTcs Ha peaqbHOM (PaKTHYECKOM
MaTepuase Ui ke MPUOIIKEHbI K pealbHON CUTYaI|H.

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

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

CemuHap-1ucKkyccust — KOJJIEKTUBHOE 00CYKJIEHHE KaKOTr0o-TM00 CIIOPHOTO BOMpPOCa,
po-0s1eMbl, BBISIBICHHE MHEHH B Tpyme (MEXIPYIIOBOM JUAJIOT, JTUCKYCCHS KaK CIIop-
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 WH(POPMAITMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTH:

Jlexuus-Bu3yanusanus — U3J0KEHHE COAEePKaHUSI COIIPOBOXKIAETCS MMPe3eHTauei
(me-MoHcTpanuel yueOHbIX MaTepHalIOB, MPEACTABIEHHBIX B PA3JINYHBIX 3HAKOBBIX
CUCTEMaXx, B T.4. WJUTIOCTPATUBHBIX, FpapuecKUX, ayH0- U BUI€OMATEPUAIIOB).

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



CHGL[I/IaJII/IBI/IpOBaHHBIX HpOFpaMMHBIX cpe;[.
6 YueOHO-MeTOoaNUYeCKOe o0eciedeHne CaMOCTOATEIbHOI padoThl 00yYAO M XCS

[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. 'nmymak, E. B. Metoasr MofenmpoBaHus 1 ONITUMHU3AIMY : yaeOHoe mocooue / E.
B. I'mymaxk. — Cawmapa : [II'VTH, 2021. — 73 c. — TekcT : anekTpoHHsbIi // JIans :
aJIeKTpoHHO-OnOmoreynas cucrema. — URL: https://e.lanbook.com/book/301082 (nara
obpamenusi: 17.02.2025). — Pexum noctyna: ass aBTOPU3. MOJIb30BaTENECH.

2. Jlenenes, B. 1. OCHOBBI CTPOUTEIBLHO-TEXHUYECKON IKCIEPTU3bI 31aHUHN U
coopyxenuii : yuebHoe nocooue / B. U. Jlenenes, 1. B. MartseeBa, K. A. Auapuanon. —
Tamb6oB : TT'TY, 2022. — 79 ¢. — ISBN 978-5-8265-2458-9. — Tekcr : 31eKTpOHHBbI# //
Jlans : anekTpoHHO-0MbOIHOTeuHas cuctema. — URL: https://e.lanbook.com/book/355127
(mata obpamenus: 30.04.2025). — Pexum noctyna: ais aBTOPU3. MOJIB30BATENCH.

3. Honenkue urenus 2022: obpazoBaHue, HayKa, MHHOBALIUU, KYJIbTYpa U BBI30BbI
coBpemenHoctu: Matepuansl VIl MexnyHapoaHoit HaydHOU KOH(EpPEHIIMH, TOCBSIIEHHOM
85-nretuto JloHenkoro HapoHanbHOTO yHUBepcuTeTa (Jlonenk, 2728 oktsiOps 2022 1.) :
Matepuaisl KoHpepenuu / o penakuuei C. B. becnaosoii. — Jonenk : Jonl'V, 2022
— Tom 1 : MexaHHKO-MaTeMaTH4YeCKHe, KOMITBIOTEPHbIC HAayKH, yripaBieHne — 2022, —
190 c. — Texkcr : anexTpoHHbIH // JlaHb : aneKkTpoHHO-Onbmmoreunas cucrema. — URL:
https://e.lanbook.com/book/380090 (nara obparmienus: 30.04.2025). — Pexxum gocryma: s
aBTOPH3. NIOJI30BATEIIEH.

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. YerBepros, B. A. Matemaruueckue meTo sl B uHxkeHepuu / B. A. Yersepros, O. B.
I'aremok. — Cankr-IlerepOypr : Jlans, 2023. — 164 c. — ISBN 978-5-507-45086-2. —
Tekcr : anexTponHsii // Jlanb : aneKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/284174 (nata obpamienus: 17.05.2025). — Pexxum gocryma: s
aBTOPH3. NIOJI30BATEIIEH.

2. Tpopumos, A. B. KomnbloTepHble TEXHOJIOTUH B MAIIMHOCTPOCHUH : yueOHOE
nocobue / A. B. Tpopumos ; nox penaxuueit A. B. Tpopumona. — Canxr-IlerepOypr :
CIIGIJITY, 2021. — 124 c¢. — ISBN 978-5-9239-1224-1. — TekcT : neKTpoHHbIH // JIaHb :
aneKTpoHHO-Onbmoreynas cucrema. — URL.: https://e.lanbook.com/book/179190 (nara
obparmienus: 17.05.2025). — Pexxum gocTyma: i aBTOPH3. MOJIb30BaTEICH.

B) MeToanueckue yKa3zaHusi:

1. MonenupoBaHue cucTeM | npoieccoB. [IpakTukym : yuebHOe mocodue s By30B /
B. H. Bonkoga [u ap.] ; nox penakuueid B. H. Bonkosoii. — Mocksa : M3naTenscTBoO
FOpaiir, 2020. — 295 c. — (Bricuiee oopazoBanue). — ISBN 978-5-534-01442-6. —
Tekcr : anextponHnsiit / DBC FOpaiit [caiit]. — URL: http://www.biblio-
online.ru/bcode/451288 (nara obparienus: 17.05.2025).

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:

IIporpammHoe obecnevyenune

HaumenoBanue

1o Ne norosopa Cpok nelicTBUS TULIEH3UH




IIporpammoe
obecrieueHue JIst
aHajm3a
MHUKPOCTPYKTYPBI
[IOBEPXHOCTH
TBCPABIX TCJI

K-76-14 or 17.11.2014

0OecCpovYHO

IIporpammuoe
obOecreycHue It
MIPOCKTUPOBAHUS
3aMEIIaOIINX
TEXHOJIOTHYCCKUX
BO3JICUCTBUH IIPH
B3aMMO3aMCHE K-243-12 ot 18.09.2012
JIETUPYIOLIUX
3JIEMEHTOB B
npolecce npokara
nu3
HU3KOJIETUPOBAHH
BIX CTajeu

OeccpouHo

IIporpammuoe
oOecrnieueHue i
MOJIETTUPOBAHUS
HaIpsHKEHUN
nedopMmaruii, B
PYJIOHHOM
pokare, B
rporecce
TEPMHUYECKOTO
BO3JICUCTBUSA
NePUOANYECKOTO
Xapakrepa

K-167-12 ot 02.07.2012

OeccpovYHO

HpO(l)eCCI/IOHaJIbH])Ie 0a3bl JAHHBIX U I/IH(l)OpMaIIHOHH])Ie CIIPaBOYHLIC CUCTEMbI

Hazpanmne Kypca

Cchuika

denepanpHOE TOCYIapCTBEHHOE OIOIKETHOE
yupexaenne «DenepanbHbIi HHCTUTYT
IPOMBIIICHHOW COOCTBEHHOCTHY

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

HanmonaneHas nHbOpMamoHHO-aHATUTHYECKAST
cucreMa — Poccniicknii HHIEKC HAyYHOTO [IUTUPOBAHUS
(PUHLY)

URL:

https://elibrary.ru/project_risc.

asp

OnekTpoHHas 0a3a nmepuoaueckux u3nanuii East View
Information Services, OOO «MIBUC»

https://dlib.eastview.com/

9 MaTepuajbHO-TeXHUYECKOEe o0ecrevyeHue TUCUUIIMHBI (MOTYJIs1)

MaTepHaHBHO-TCXHquCKOG obecneyeHne JUCIHHUIIIIMHBI BKIIIOYACT:




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

MamuHbl yHUBEpCAJIbHbIE UCIIBITATEIbHBIE HA PACTSKEHHE, C)KATHE, CKPYUUBAHUE.
MeputenbHblii HHCTPYMEHT.

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

Ileun Tepmuueckue.

Muxkpockonst MUM-6, MUM-7.

MynbTUMEINIHBIE CPECTBA XPAHEHHUS, IEPEelaui | MPEICTaBICHUS HH(OPMAITH

Komnrerotepssle kiacchl ¢ coorBercTBytomum [10.

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

Hartunku (maboparopus kap. MuTOJuM).

MynbTUMEANIHBIE CPECTBA XPAaHEHHUS, TIEPEeIauy U MPEICTaBICHUS HH(DOpMAaIIHH;
BUJICOTIPOEKTOP, SKPaH HACTEHHBIN, KOMIIBIOTEP; TECTOBBIE 3aJaHUS JJIs1 TEKYILErO0 KOHTPOJIS
yCIIEBAEMOCTH

KOMIUIEKT nevaTHbIX U 3JIEKTPOHHBIX BEPCUN METOINYECKUX PEKOMEHIAUH,
yueOHOe 1mocodue, IIakaThl 0 TeMaM «ABTOMATH3AIHs IPOU3BOICTBEHHBIX MTPOIIECCOB B
MamuHocTpoeHun». O6opymnoBanue st 00padoTku pe3kord. OOpasisl
MAIIMHOCTPOUTEIBHBIX MAaTEPHAJIOB U 00Pa3IIbl U3 CIEIHATIBHBIX CTaNICH U CIJIaBOB

KommuiekT MeToanueckux pekoMeHaaluui, yueoHoe nocodue, miakarhl 10 TeMam
«ABTOMaTH3alUsl CBAPOYHBIX ITPOLIECCOB

1. MamuHbl yHUBEpCaJIbHbIE UCIIBITATEIbHBIE HA PACTSHKEHUE, CKAaTUE, CKPYUHBaHUE.

2. MepuTenbHbI HHCTPYMEHT.

3. ITpuGops! 17151 U3MEpEHUs TBEPAOCTH 110 MeTofam bpuneria u Poksesia.

4. MukpoTBepaoMep.

5. Ileun Tepmuueckue.

Muxkpockonst MUM-6, MUM-7.

Jlocka, MyJIbTUMETMIHBIN TPOEKTOP, IKPaH

[Tepconanbhbie kKoMmbloTephI ¢ makeroM MS Office u Beixog0m B IHTEpHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA

Crennaxu, cefi(bl 111 XpaHeHUs! y4eOHOT0 000pYyA0BaHUS

WHCTpyMEHTHI 1151 peMOHTa J1a00paTOpHOro 000py10BaHUs



MpunoxkeHue 1

Mo ducyunauHe «CoBpeMeHHbIe MPOTrPaMMHbI€e MPOAYKTHI JIJIA MOIEJTUPOBAHNSI TPOIECCOB
00padoTKU MeTAJIOB JaBJIEHUEM» 1pedycmompeHa ayOumopHas u 8HeayOuUmMopHas
camocmosmerbHas paboma 06y4aroUjUXCA.

CamocmoamensHas paboma cmyoeHmos npeornosaazaem peweHue 3a0a4, no020moeKy pegepamos.

MpumepHble 3a4aHUA AN1A CAMOCTOATENIbHOIO peLlueHUs:

AyautopHoe npakTU4eckoe 3aHATUE
AyautopHas 3aga4va:O3HakomneHme ¢ CAE naketamu

CpenaTb noctaHOBKY 3agaun B CAE cucteme ans moaenn TeXHONOTMUYeCKoro npoLecca U3roToBAeHNs ...
MCMOo/b3yA YepTexn. BbiBecTn pesyabTathl.

Bo3mokHocT Komnac 3D no mogennposaHuto TemnepaTypHbIx gedopmaumii.

Co3paTb TBEPAOTE/bHYIO MOAE/b CBAPHOM KOHCTPYKLMKU M NPOU3BECTU TENIOBOM pacyeT. Mcnonb3ya
61banoteky APM FEM, ansa TBepAoTe/IbHbIX MOAEeNEN CBAaPHbIX KOHCTPYKLUMI, C y4ETOM 3aKpenieHus
NPOW3BECTM TEMNIOBOW pacyeT. MNog TeNN0BbIM 346Cb NOHMMAETCA - CTAaLMOHAPHAA TENIONPOBOAHOCTb,
T.e. 6e3 yyeTa 0TBOAA M NOABOAA TeNa K Teny. Ecnm e Bac MHTepecytoT BONpock! Harpesa /
OX/JTaXKLEeHWSA, TO 3TO y¥Ke HecTaUuMOHapHasn TENJI0NPOBOAHOCTb, KOTOPAs MOKET ObITb MOCYMTAHA TOIbKO
B 6onee cTapliem npoaykte komnaHum HTL, "AMM" - cucteme APM WinMachine (TonbKko B ayauTopmsx
MITY Ha nnatHom MO).

Pedepar.loarotosbTe 0630p Ha Temy coBpemeHHble cBO6oAHble U nponpueTapHble CAECUCTEMbI
(npumepHble TembI):

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

lMponpuetapHbie

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

ArchiCAD OrCAD



https://ru.wikipedia.org/wiki/Свободное_программное_обеспечение
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_(система_автоматизированного_проектирования)&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/Проприетарное_программное_обеспечение
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_(система_автоматизированного_проектирования)
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. [lante xapaktepuctuky M0O:

Cuctema KOMNIEKCHOTO HEIMHEMHOTO aHaM3a KOHCTPYKumin MARC

KomnbtoTepHaa nporpamma ANSYS
KomnbtoTepHaa nporpamma SPOTSIM

KomnbtoTepHaa nporpamma SYSWELD

N.T.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/К3_(система_автоматизированного_проектирования)
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_(система_автоматизированного_проектирования)
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/Компас_(САПР)

IIpunoxenne 2

7 OneHouHbIe CpeAaCcTBa AJid IPpOBEeACHUA l'lpOMe)KyTO‘lHOﬁ arrecranuu

a) NnaHupyemble pe3ynbTaTbl 06y4YeHUA 1 OLLEHOYHbIe CPEeACTBA A4/1A NPOBeAeHUA NPOMEXKYTOUHOM

aTTecrauum:

Ctpy

KTYp
HbIH

anem
eHT

Komn

eTeH
Lum

MNnaHnpyemeole
pe3ynbTaThbl
obyyeHusn

OueHo4Hble cpeacTsa

ONK-14: CnocobeH pa3pabaTtbiBaTb a/IFOPUTMbI U KOMIMbIOTEPHbIE MPOTrPaMMbl, NPUrodHble AN
NPaKTUYECKOro NPUMEHEHMUA.

OrnK-
141

MpumeHsaeT
OCHOBHble
aNropuUTMBbl K

Tembl K 3a4eTy. [ante xapaktepuctuky MNO:

CucTema KOMMNIEKCHOTO HEJIMHEMHOTO aHaM3a KOHCTPYKumin MARC

peleHuto
npuKAaaHbIX . KomnbtoTepHana nporpamma Komnac n ANSYS
nporpamm . KomnbtoTepHaa nporpamma SPOTSIM
. KomnbtoTepHaa nporpamma SYSWELD W.1.n, u.T.4.
OMNK- | Ucnonbayet Pedepar. MoarotosbTe 0630p Ha TeMy COBpeMeHHble cBOBOAHblE U
14.2 | cucrtemsl nponpuetapHble CAE cuctembl (NpUMepHbIe TEMbI):
NPOrpamMmMMpOBaH
CBobogHble
ns ona
BRL-CAD Magic
paspaboTku Electric OpenSCAD
KOMMBbIOTEPHbIX freeCAD (A-S. Koh's) Open CASCADE Technd
nporpamm FreeCAD (Juergen Riegel's) QCad
gEDA SALOME
KiCad SolveSpace
LibreCAD ZCad
MponpuertapHbie
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



https://ru.wikipedia.org/wiki/Компас_(САПР)
https://ru.wikipedia.org/wiki/Свободное_программное_обеспечение
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_(система_автоматизированного_проектирования)&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/Проприетарное_программное_обеспечение
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/Mineframe
https://ru.wikipedia.org/wiki/NanoCAD
https://ru.wikipedia.org/wiki/NanoCAD
https://ru.wikipedia.org/wiki/NX_(система_автоматизированного_проектирования)
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_(система_автоматизированного_проектирования)
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

Crpy

KTyp
HbIM
MNnaHnpyemeole
anem
pes3ynbTathbl OugeHouYHble cpeacTsa

e obyyeHun

Komn

eTeH

umm
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 AyauTopHOe NpaKkTuyecKkoe 3aHATHUE

14.3 | KOMNblOTEpPHbIE
AyantopHasa 4a: O3HaKoMNEeHU AE naketamu
NpOrpamMMbl, yAUTOpPHAaA 3agada: O3HakomneHume c C aKeTa

NPUTrOAHbIE ANA Caoenatb nocTaHoOBKY 3aga4un B CAEcucTeme 4na MoAeNnu TEXHONOTMYECKOro

MPAKTM4ECKOTO npoLecca U3roToBJIeHMA ... UCMONb3YA YepTeXKU. BoiBecTu pesyibTaThl.
npumeHeHuA

BosmoxkHoctn Komnac 3D no mogenmpoBaHuio TeMnepaTypHbIX
nedbopmaumni.

Co3patb TBEPAOTE/IbHYHO MOZAE/b CBaPHON KOHCTPYKLUMU M NPOU3BECTH
Tennosol pacyeT. Wcnonbsys 6ubnnoteky APM FEM, ana TBepAoTeNbHbIX
MogAenen cBapHbIX KOHCTPYKLMI, C y4ETOM 3aKpernieHnsa NponssecTtu
TennoBoM pacyeT. Mo TennoBbIM 34eCb NOHUMAETCA - CTalLlMOHapHasA
TENIONPOBOAHOCTL, T.€. 6e3 yyeTa 0TBOAA M NOABOAA Tena K Teny. Ecam ke
BAC MHTEPECYOT BOMPOCHI Harpesa / 0XNaxAeHns, To 3TO yiKe
HecTauMoHapHaA TeNNOMNPOBOAHOCTb, KOTOPAA MOXKET HbITb MOCYMTaHA
TONbKO B 6osiee cTapliem npoayKkte kKomnaHuu HTL "AMM" - cucteme APM
WinMachine (Tonbko B ayautopuax MITY Ha nnaTtHom MNO).

[OomaluHee 3agaHue: 0GoOpMUTL pe3ybTaTbl pacyeTa. MHTepnpeTMpoBaThb
pesynbTaThbl.



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/К3_(система_автоматизированного_проектирования)
https://ru.wikipedia.org/wiki/MEDUSA4
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/Компас_(САПР)

6) NopsaAaoK NpoBeAeHMA NPOMEKYTOUYHOM aTTecTauum, NoKasaTeNu U KpUTePUU OLLeHUBAHUA:

3a4eT cynTaeTca CAAHHbIM, €CAM CTYAEHT NOKa3a/l 3HaHME OCHOBHbIX NONOXKEHUN yyebHo I
AVCUMUNIMHDI, YMEHWNE PEeLUNTb KOHKPETHYIO NpaKTUYeCcKyto 3a4a4y, MCNO/1b30BaTb PEKOMEHA0BAHHYIO U
CNpPaBOYHYIO NTepaTypy A/1A BbINOJIHEHUA NPOEKTa.

OueHKa «3a4TeHO» CTaBUTCA, eCun CTyA4EeHT oCBOUN ﬂpOI’paMMHblﬁ maTtepunan aucunnanHbl, 3HaeT
oTAEeNbHbIE AETa/IU, NnoCnhegoBaTeNNIEH B U3/NOXKEHUN NPOrPaMMHOIo matepuana.

OueHKa «He 3a4TeHO» CTaBUTCA, €C/IU CTYAEHT He 3HAEeT OTAe/IbHbIE TEMbI AUCUMMINHBI,
HenocneAoBaTe/IeH B €ro U3/I0XKEHWUN, He B NOJHOW Mepe BlageeT HeobXoANMbIMU YMEHUAMM U
HaBblKaMM NPW BbINOJHEHUM NPOEKTA.



