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MexaHUKO-TeXHOMOMMYeCKUiA (haKy/bTeT,

CemecTp

No

Buz nesiTenbHoOCTU

3

1

Bcero 3a4eTHbIX euHunL,
(KpenmTOB)

Bcero yacoB

216

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

64

JNekymu, yac.

MpakTnyeckune 3aHATUA, Yac.

18

JTabopaTopHble 3aHATKSA, Yac.

N3 HUX B aKTUBHOI 1
WHTEPaKTMBHO hopme, yac.

10

N3 HUX ﬂpaKTMLIECKOVI
noAroToBKK, Yac.

ATTECTauus, yac.

10

KoHcynbTaumm, vac.

44

11

CamocTonTenibHasn paboTa, Yac.

152

12

Buabl caMocTosTeNIbHO paboThbl
(KypcoBoi1 NPOEKT, KypcoBas
pa6oTa, PI"3(P)/petepart,
NoAroToBKa K KOHTPO/IbHOW
paboTe)

13
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
cTaHAapTa BbicLLero obpasoBaHus Mo HanpasneHuio (cneyunanbHocTK): 15.04.05
KOHCTPYKTOPCKO-TEXHONOrMYeCKoe 0becreveHre MalMHOCTPOUTENbHbIX MPOU3BOACTB

&I OC BBefeH B AeicTre npukaszom Nel1045 ot 17.08.2020 r. , gata ytBepxaeHms: 09.09.2020 r.

MecCTO ACUMNANHBI B CTPYKTYpe y4e6HOro nnaHa: 6ok 1, hopmmpyemas y4acTHMKaMm 06pa3oBaTe/lbHbIX
OTHOLLEHWIA, MO BbIGOPY CTyAeHTa

Paboyas nporpammMa paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBfeHNIo
(cneumansHocTh): 15.04.05 KOHCTPYKTOPCKO-TEXHO/IOTNYECKOE 0b6ecneyveHne MallMHOCTPOUTENIbHbIX
NMpou3BOACTB

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

MTM, 31.08.2022

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTMYECKOr0 (hakynbTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
[IOLIEHT, K.T.H. AHNONbLCKNIA B. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

npoceccop VeaHumsckuin B. B.



1. BHewHe TpeboBaHWSA
Tabnuua 1.1

Mpynna

KomneTteHuumn

VIHAMKaTOPbI AOCTUXKEHUS] KOMMETEHLMIA

MpogheccroHanbHble
KOMMETEHLMM

MK-1.B/T1IP Cnoco6eH BbIMOMHATL pa3paboTKy yHKLMOHaIbHOM, TOrMYeCcKoi,
TEXHWUYECKOW 11 3KOHOMMYECKOIA OpraHM3aLmmn MallMHOCTPOUTENbHbIX MPOU3BOACTB, NX
3/1EMEHTOB, TEXHNYECKOT0, a/ITOPUTMIYECKOTO 1 MPOrpamMMHOr0 06ecneyeHns Ha OCHOBE
COBPEMEHHbIX METOL0B, CPEACTB M TEXHOMOTMIA MPOEKTUPOBAHWS 1 aBTOMATM3aLMM

MK-1.B/TP. 5 ¥YMmeeT ncnonb3oBaTb Npu peweHun 3agad CAIP, MHCTpYMeHTasbHble
CUCTEMBI, A3bIKX NPOrPamMMMPOBaHUS, CUCTEMbI YNPaBIEHNS U KOHTPOS, CUCTEMbI cbopa
1 06paboTKMN AaHHbIX

MpodheccnoHanbHbIe
KOMMETEHLMM

MK-2.B/T1P CnocobeH y4acTBOBaTh B pa3paboTKe NPOeKTOB, hOpMYyIMPOBaTb UX LIENN U
3a/1a4m C YYETOM TEXHOMOTMYECKMX, KOHCTPYKTOPCKUX, 3KCMAyaTaLUMOHHbIX 1 MPOYMX
napameTpoB, pa3pabaTbiBaTb 0606LLEHHbIE BapUaHTbl PELLEHNS MPOEKTHbIX 3a4a4y U
BbIGMPaTb ONTUMa/IbHbIE PELLEHNS, pa3padaTbiBaTh TEXHUUYECKME 3afaHNs Ha CO3aaHue
HOBbIX U MOJEPHM3ALIMIO CYLLECTBYIOLLMX MALLMHOCTPOUTENbHBIX U3AENNIA, YCTPOIACTB,
CpeacTB M CUCTEM KOHCTPYKTOPCKO-TEXHOIOrMYECKOr0o 06ecrneyeHms
MaLLUMHOCTPOMTENbHBIX MPOV3BOACTB, MPOBOANTL TEXHUYECKIME PACcUEThI MO BbIMOTHAEMbIM
MPOeKTaM, TEXHUKO-3KOHOMUYECKOMY 1 (DYHKLMOHA/IbHO-CTOMMOCTHOMY aHanu3y
3(hheKTUBHOCTM NPOEKTUPYEMBIX MALLMHOCTPOUTENbHBIX MPOW3BOACTB, CPeACTBaM U
CVCTEMAaM OCHalLLIeHWs, MPOBOANTb OLEHKY MHHOBALIMOHHOIO NOTEHLMaNa BbIMOHAEMbIX

MPOEKTOB N UX PUCKN

MK-2.B/MNP. 1 3HaeT OCHOBHble (PU3NKO-MEXaHNYECKME I XMMUYECKME CBOICTBA
MaTepuasioB, UCMO/b3YeMbIX B COBPEMEHHOM MalLUVHOCTPOEHNM

MK-2.B/MNP. 3 3HaeT CTPYKTYPHbIN NOAXOS K MPOEKTUPOBAHUIO, U3rOTOBMEHNIO,
aKcnayataumy 1 nepepaboTke MaIMHOCTPOUTENbHON MPOAYKLMK

MaLLUWHOCTPOUTE/IbHbLIX MPON3BOACTB

MK-2.B/MNP. 4 ¥MeTb BbI6MpaTh CUCTEMbI 3KOIOrMYECKOl 6e30MacHOCTM

2. TpeboBaHna HI'TY K nnaHMpyembIM pesy/ibTaTam 00yyeHUsi, COOTHECEHHbIM C
NHAMKAToPaMu AOCTUXEHNA KOMMETEHLMIA

Tabnuua 2.1

VIHAMKATOPbI AOCTMXKEHNSI KOMMETEeHLMIA

Pe3ynbTaTbl 06y4eHUs

PopMbl OpraHmsaLmnu
3aHATUN

IIK-1.B/IP. S YMeer ncnoib3oBaTh Npu pemennn 3agau CAIIP,
HHCTPYMEHTAJIbHBbIE CHCTEMBI, SI3bIKH MPOrPAMMHPOBAHUS, CHCTEMBI
yHIpaBJeHHS H KOHTPOJIsI, CHCTeMBbI c60pa ¥ 00padoTKH JaHHBIX

3HaHME NMNaKeTOoB NMPUKIaaHbIX nNporpaMmm m KOMI'IbiOTEpHOVI Fpaq)I/IKI/I

[NpakTnyecKme 3aHATUS;
CamocTosaTe/ibHas paboTa

yMeTb NpUMeHsTb CATP, UHCTPYMEHTa/IbHbIE CUCTEMbI, A3bIKMN
MporpaMMMpPOBaHu1s MPW PELLIEHUM VHXXEHEPHBIX W Hay4YHbIX 3a4ay

MNpakTnyecKme 3aHATUS,;
CamocTosTe/ibHasa paboTa

HaBblKaMu MCNONb30BaHWA Npu pelleHnn 3agady CATP, MHCTPYMEHTa/IbHbIX
CUCTEM, A3bIKOB NPOrpaMMMpOBaHNA, CUCTEM YNPaBIeHNS U KOHTPO/ISA, CUCTEM
cbopa 1 06paboTKM faHHbIX

MNpakTnyeckme 3aHATUS,;
CamocTonTenbHas paboTa

YMeTb MCNO/b30BaTh NakeTbl MPUKNAAHbIX NPOrPamMM 1 KOMMbIOTEPHOI rpadinku,
MPU PELLIEHNN UHXEHEPHBIX U UCCNe0BATENbCKIX 3a4aY

MNpakTnyeckme 3aHATUS,;
CamocTonTenbHas paboTa

IIK-2.B/IIP. 1 3naeT ocHOBHBbI¢ (PU3HKO-MeXaHUYECKHEe M XUMUYeCKHe
CBOICTBA MaTePHAJIOB, HCIIOJIb3YeMbIX B COBPEeMEeHHOM MAIINHOCTPOECHHH

YMEeTb MCMO/b30BaTh B NMPAKTMUECKON AeATENbHOCTM METOAbI 1 CPEACTBA HayUHbIX
NCCNeA0BaHNIA NP peLeHnm 3aaa4 KOHCTPYKTOPCKO-TEXHONOMMYECKOro
o6ecrneyeHmns MaMHOCTPOUTE/bHBIX NPOV3BO/CTB

MpaKTuyeckune 3aHATUS;
CamocTosTenbHasa paboTa

IK-2.B/IIP. 3 3naer cTpYKTYpPHBIIi H0JAX0] K NIPOEKTHPOBAHMIO,
H3TOTOBJICHHIO, DKCINIYaTAIIMH U NepepadoTKe MAIIHMHOCTPOUTeJILHOI
NP OAYKIHH

METO/bl KOMMNbKOTEPHOIO0 MOAENMPOBaHNA MalLMHOCTPOWUTE/TbHbIX NPOU3BOACTB,
MareMmaTuvyeckme U MMUTaLMoHHbIe Moaenn

MpakKTuyeckune 3aHATUS;
CamocTosaTensHas paborta




YMEeTb MPUMEHSTb METO/bI YNPABNEHMNS XMN3HEHHBIM LIK/IOM
MaLLMHOCTPOUTEbHOW NPOAYKLIMMN U €€ KaYeCTBOM

MpaKTnyecKne 3aHATUS;
CamocTosaTenbHas paborta

3HATb XXWU3HEHHbI LUMKn I/I3,lJIEI'II/IIZ MaLLUMHOCTPOUTENIbHBLIX NMPON3BOACTB

MpaKTUYecKme 3aHATUS;
CamocToATeNIbHAaA paboTa

MEeTO/Ibl MOCTPOEHUS MOfeNeii 1 AEHTU(MMKALMN UCCIe[yeMbiX MPOLIECCOB,

SIBNEHUIA N 0ObEKTOB

[NpakTnyecKme 3aHATUS;
CamocTosaTe/ibHas paboTa

MK-2.B/TIP. 4 YMeTh BHIOUPATH CHCTEMBI DKOJIOTHIeCKOil 0e30macHOCTH

MAIIHHOCTPOMUTEJIbHBIX IIPOU3BOJACTB

3HaTb MAEOMOMI0 YNPABNEHNS XXU3HEHHBIM LIMKIOM MALLHOCTPONTE/NBHOI

NpoayKUNN U ee Ka4eCcTBOM

MNpakTnyeckme 3aHATUS;
CamocToaTenbHas paboTa

3. CopepkaHue 1 CTPYKTypa ANCUUNIIUHDI

Tabnuua 3.1

TemMbl NPaKTUYECKNX Vistuxe | o HavkaTopb!
parTh Uace! |(opue npair. | SSERE | gocrikenna | YueGHas [1EATENbHOCTb
SaHATN MoAr., vac. "7 | KoMneTeHUwit
CemecTp: 3

AnpakTnyeckas eguHnLa: MogenupoBaHue TeMMnepaTypHbIX NOJIER, CTPYKTYPHO-(a30BbIX
NpeBpaLLEHNIA N HaNPsHYKEHHO-AePOPMUPOBAHHOTO COCTOSIHUS B CTasIsIX MPU HarpeBe ¢

MNCroJsib3oBaHNEM KOHLIEHTPWU

POBaHHbLIX NCTOYHUKOB 3HEPTI NN

CTyaeHTbI M3yyatoT U

MK-1.B/MP.5
1. UncneHHble MeToAbI 0CBaMBatoT YMC/IEHHbIE
eLeHns ypaBHeHUA 0,5 0 0 TIK-2.BITIP. MEeTO[bl peLLeHns
b yP ! 3,MK-2.B/MP|MTORR! P
TEennonpoBoLHOCTYH 4 ypaBHeHus
' TENI0MNPOBOAHOCTU
2. [porpammbl 1 anropuTMbl MK-1.B/MP.5 ;:Tgfe:h;:;b?c;zﬂ?gw;mu
NOCTPOEHMA MaTeMaTUYECKMUX 0,5 0 0 ,MK-2.B/MP. porp P
< MoCTpPOoeHUA
Mozenen 3 o
maTemaTnyeckux Mojenen
CTyfeHTbl ocBamBatoT
3. UucneHHble MeToApb! YMCTIEHHBIE METOb!
peLLeHns 3aaa4n MK-1.B/MP.5 eLLIEHMS! 3 aqmp'
CTPYKTYPHO-(ha30BbIX 05 0 0 ,MK-2.B/TP. ET KT H?-qcpa3osblx
npeBspaLLeHnii 1 ’ 1,MK-2.B/TP PYKTYPHO-
npespaLLeHnii n
HanpsKeHHO-AeopMMPOBaHH 3

0ro CoCToAHuA

HanpshkeHHO-Ae(hopMMpoBa
HHOTO COCTOSIHUS

Anpaktuyeckada egmHumua: CosgaHue

KOHEYHO0-3/1IEMEHTHbIX Mofeneii B Komnnekcax CAE

MK-1BIP.5) v nemTbl sHakomsTes 1
4. MeToj, KOHEeYHbIX 05 0 0 ,MK-2.B/TP. ocgaﬂmsam METO
3/eMEHTOB ! 1,MK-2.B/MP A
3 KOHEYHbIX 3/1eMEHTOB
5. CTparerua cosgaHusa 3D
MoAenn 06bLEKTOB pacyeTa CTVIEHTb OCBANBAIOT
cpeactsamum Sysweld n Ansys. MK-1.8/rp.5| = TVA
M cTpateruto cosganus 3D
ewwvposaHve 3D mogenm un ,MK-2.B/TP.
o 3 0 2 MOZenn 06bEKTOB pacyeTta
CO34aHue perynspHou 1,MK-2.B/TP
o cpeacTeamm Sysweld un
KOHEYHO-3/IEMEHTHO CETKM. 3

NoaroToska KOMMOHEHTOB
K3M

Ansys

AvpakTrnyeckas eanHuua: MocTpoeHne NPOEKTOB MaTeMaTUUYeCKUX Moaeneld TEXHOIOr NYecKmx

npoLeccos




M3yyatoT BUAbl UICTOUHNKOB

6. Buabl ICTOYHMKOB 3HEPTUn 3Hepruun n

N (DYHKUMOHASTbHbIE MK-1.B/MP.5|hyHKLMOHASbHbIE
3aBMCUMOCTH, ONUCHLIBaIOLLME 3 0 2 ,MK-2.B/MP. |3aB1CMOCTH,
WNHTEHCMBHOCTb 3 onucblBatoLLme
pacnpefeneHus Tenna WNHTEHCUBHOCTb

pacnpefeneHus Tensa

MK-1.B/MP.5
,MK-2.B/TP.
3,MK-2.B/TP

Pa6oTa B Mogyne Heat Input
Fitting macTepa cBapku
Welding Advisor

7. icnonb3oBaHue Moayns
Heat Input Fitting macTepa 4 0 2
cBapku Welding Advisor

4

8. Co3faHue n pacyet AK-1B/MP.5 CTyaeHTbI cO34al0T U

CTaHZapTHOro CBapHOro I'IK—é B /I'II5 pacynTLIBAOT CTaH4aPTHOE

COefMHeHMNSA C 6 1 4 3 I'IK-é B/I'II5 CBapHOe coefnHeHWe C

1CNoNb30BaHNEM MOAYNSA ' 4' ncnonb3oBaHWEM MOAyNA

Welding wizard ' Welding wizard

3.1 MNpaKTnyeckasa NoaroToBka
Tabnuua 3.2
No TeMbl 3aHSTWIA CDOprI OpraHvI/I3aLI,VII/I Co,qep»(aHme NpPakKTn4eCcKom NoAroToBKM
3aHATUIA (Bngbl pabor)

1 Co3sgiaHue 1 pacyeT cTaHAapTHOro ceapHoro |Mp BbINoMHseT cnefytowye Buabl paboT:
COeINHEHNA C NCMOMb30BaHNEM MOAYA CTYAEHTbI MPaKTUKYKOTCA B CO34aHUN U
Welding wizard pacueTte CTaH4APTHOIO CBapHOro

COeINHEeHNA C NCNOo/1b30BaHKEM MOAY A
Welding wizard

3.2 CamocToATeNbHas paboTa 0by4yaroLerocs

Tabnuua 3.3
o VHAnKaTopkI Yacbl Ha Yacbl Ha
No Buabl caMocToATe/IbHOM paboThl LOCTVDKEHNA
. [BbIMO/IHEHWE |[KOHCYNbTau UK
KOMMeTeHLU NN
CemecTtp: 3
MNK-1.B/MP.5,M
1 |PI3/Pethepar K-2.B/MP.1,MK-{62 15
2.B/MP.3

Ha nepBoM NpakTUYeCKOM 3aHATUMN KaXAbIM CTYAEHT NoyvaeT UHANBUAYaIbHOE 3a/iaHue,
3aK/THYAOLLEECA B HAXOXKAEHNW paLMOHA/IbHBIX TEXHONOMMYECKMX PEXMMOB CTaH4APTHOrO CBApHOro
coefiviHeHuA. N4 BbINONHEHUA 3aaHNA CTYAEHTbI MMEKOT JOCTYN K COBPeMEHHOMY KOMMbIOTEPHOMY
060pyA0BaHNI0, HAa KOTOPOM YCTaHOB/EHbI NPOrPaMMHbIe KOHEUHO-3/1EMEHTHbIe KoMmniekebl SYSWELD u
ANSYS. [Insa npoBefeHNa HaTYpHbIX 3KCMEPUMEHTOB CTYAeHTaM npeanaraeTca BOCMO/b30BaTbCA
CBapOYHbIM TEXHOIOTUYECKUM 060pYyA0BaHNEM, HAXOLALLMMCA B HAYYHO-06pa30BaTe/IbHOM LIEHTpe
"CsapouHble TexHonormun" - "HI'TY-Kjellberg Finsterwalde". MeTannorpadguyeckue nccneaoBaHus
NPOBOAATCS HA COBPEMEHHOM 060pYL0BaHNM, KOTOPOE pacronaraeTcs Ha TeppuTopumn Kadeapsbl
"MarepuanioBefieHne B MaLLIMHOCTPOEHN': CBETOBbIE MUKPOCKOMbI Axiovert 40MAT, AXIO Observer
Alm; npocBeyrBatoLLMii 3N1eKTPOHHBIA Mukpockon Tecnai G2 20TWIN, pacTpoBblIii 3/1eKTPOHHbIi
Mukpockon EVO 50 XVP, ycTaHOBKa peHTreHOCTPYKTYypHOro aHanm3a ARL X'TRA,
ONTMKO-3MUCCUOHHBIN cnekTpomeTp ARL 3460 Quantris.: Cknba B. KO. MoaenvmpoBaHue NpoLeccoB B
MPOMBILLIEHHOCTN [DNEKTPOHHBIV pecypc] : 3N1eKTPOHHBbIA y4ebHO-MeToaMYecKnin Komneke / B. HO.
Ckuba ; HoBocmO. roc. TexH. yH-T. - HoBocnbupck, [2017]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234194. - 3arn. ¢ sKpaHa.

MK-1.B/MP.5,N

K-2.B/IP.1,MK-
2.B/MNP.3,MK-2.

B/INP.4

2 |lMNoArotoBKa K 3aHATUAM




MoAroToBKa K 3aHATUAM BK/IHOHaeT B cebs NpopaboTKy TeM NIEKLMOHHOIO Matepuana, T.e. 4OMNOSHeHne
KOHCMeKTa maTtepuasaMmmn 13 peKOMeHA0BaHHON N1TepaTypbl, HOPMaTUBHbIX AOKYMEHTOB, 3/1EKTPOHHOIO
pecypca n cetn VHTepHeT.: Ckunba B. FO. MoaenmpoBaHue NpoLeccoB B NPOMbILLNEHHOCTN [SNeKTPOHHbI
pecypc] : 3NeKTPOHHbIA yyebHO-MeToAMYecKMin Komnnekce / B. KO. Cknba ; HoBocub. roc. TexH. yH-T. -
Hosocunbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234194. - 3arn. ¢
aKpaHa. OpraHusaums camocTosaTeNIbHOW paboTbl CTYAeHTOB HOBOCMOGUPCKOro rocy4apCTBEHHOr0
TEXHMYECKOr0 YHMBEPCUTETA : METOAMYECKOE PYKOBOACTBO / HOBOCKMG. roc. TexH. yH-T ; [cocT.: KO. B.
HukntuH, T. FO. CypHuHal. - HoBocmnbupck, 2016. - 19, [1] c. : Tabn.. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

MK-1.B/MP.5,N
3 |[ononHuTtenbHas yyebHasn AesTeNbHOCTb K-2.B/MP.1,MK-|50 24
2.B/MP.3

MogrotoBka 3D mMogeneli pacunTbIBaEMbIX 06bEKTOB CPeACTBAMMN COBPEMEHHBIX CUCTEM
aBToOMaTM3npoBaHHoro npoektuposarHus (CAD-cuctem): SolidWorks, SolidEdge, NX, PowerShape u T1.4.
Pa3spaboTka Mogenu (npenpoueccuHr). HacTpoiika pelartens u peleHve. OnvcaHune
(PU3NKO-MEXAHNYECKMX W TEMNO-(PU3NUECKMX XapaKTEPUCTUK MaTepuana n BHECEHME B PACHETHBIA NPOEKT.
HasHauyeHmne Harpy3oK v rpaHnYHbIX ycnoBmin. O6paboTKa pe3ynbTaToB (NocTrpoLueccuHr).: Ckuba B. HO.
MogenupoBaHmne NPOLLECCOB B MPOMBbILLNEHHOCTY [SNEKTPOHHBIA pecypc] : 31eKTPOHHbIN
yuyebHO-MeToAMYecKuin komnneke / B. KO. Cknba ; HoBocu6. roc. TexH. yH-T. - HoBocubmpck, [2017]. -
Pexxum foctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234194. - 3arn. ¢ sKpaHa.

MK-1.B/MP.5,MN
K-2.B/IP.1,MK-
2.B/MP.3,MK-2.
B/MNP.4

4 |lofroToBkKa K atTectaymm 30 5

CocTaB/eHue NiaHoB 1 TE3MCOB OTBETOB HA KOHTPO/IbHbIE BOMNPOCHI; KOHCMEKTUPOBaHWE LOMOMHUTENBbHbIX
matepuanos.: Ckuba B. KO. MoaennposaHve NPOLECCOB B MPOMbILLIEHHOCTM [ONEKTPOHHBIR pecypc] :
3NEKTPOHHBIV y4ebHO-MeToaMYeckmin komnneke / B. KO. Cknba ; HoBocu6. roc. TexH. yH-T. - HoBocMGUpcCK,
[2017]. - Pexkum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234194. - 3ar/. ¢ 3KpaHa.

3.3 TexHonorms oby4yeHuns

[N opraHn3auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUs
KOHCY/NbTaLMWiA NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOrK (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLVOHHbIE TEXHO/10r UK
e-mail:: skiba@corp.nstu.ru; JINYHbIA TUNOBOWA
ViHhopMnpoBaHve caiit:canT:http://ciu.nstu.ru/kaf/persons/20541
e-mail:skiba@corp.nstu.ru; JINYHbIA TUNOBOW
KOHCYMbTUPOBaHMe canT:http://ciu.nstu.ru/kaf/persons/20541; Cpeaa 3n1eKTPOHHOIO
06y4yeHus
HI TY:http://dispace.edu.nstu.ru/didesk/course/show/2456
KOHTposb e-mail:skiba@corp.nstu.ru; Yart:Skype: skeeba vadim
Pa3meLLeHne yuebHbIX Cpepa 3neKTPOHHOro 00y4eHus
MaTepuanos HI' TY:http://dispace.edu.nstu.ru/didesk/course/show/2456




Tabnmuya 3.5

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHUS 3aHATUI

Ne HanmeHoBaHMe akTUBHbIX hopM Kope! $opMMpyeyb|x
KOMMNeTeHLU M
1 [[Awnckyccus MK-1.B/MNP MNMK-2.B/TP

®opmupyembie ymenusi: 1. 3HaeT OCHOBHBIE (PU3NKO-MEeXaHUUECKUE U XUMUYECKHIe CBONCTBA
MaTepHuaoB, NCTIOIb3YeMbIX B COBPEMEHHOM MAIIMHOCTPOSHHH; 3. 3HAeT CTPYKTYPHBIH IMOIXO0M K
IIPOEKTUPOBAHUIO, U3TOTOBIEHUIO, IKCIUTyaTalluy U Nepepad0oTKe MAINHOCTPOUTEIbHON
npoaykuuu; 4. YMeTh BBIOUPATh CHCTEMBI IKOJIOTHYECKOM 0€30MacHOCTH MAaITHHOCTPOUTETBHBIX
IPOM3BOACTB; 5. YMeeT ucnonar3oBath npu pemenuu 3agad CAIIP, nHcTpyMeHTanbHBIE CUCTEMBI,
SI3BIKU TIPOTPAMMUPOBAHUS, CUCTEMBI YIIPABJICHUS U KOHTPOJIS, CUCTEMBI cOOpa 1 00paboTKH
TaHHBIX

Kparkoe onucanue npumenenus: OOcyxaeHne 00X MPUHIIUIIOB CO3IaHMS MAaTEMATHYECKUX
MOJeeN OBEIEHUS PACCUNTHIBAEMBIX U3/IEJINI 1 MAaTEPHUAJIOB.

4. MNpaBunna atTecTaunm obyyaroLmxca no ANCUUMNINHE

[ns atTecTaumm obyyaroLwmxca no AUCUMNIVHE UCMNOosb3yeTcs 6aIbHO-PeNTUHIOBas C1UCTeMa
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM MO TPaaULMOHHON LwKane n 15-ypoBHesoi ECTS.

KpaTkas nHhopmauus o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaeMble BUAbI LeATEIbHOCTY 06y4aroLmxcs 6amn MakcumasibHbI 6asin
CemecTtp: 3
IIpakmuueckue 3anamust: 6 36

KoHTponupytoLme matepuanbl npuBogsaTes B "Cknba B. FO. MogenmpoBaHye NpoLEcCOB B MPOMbILLNEHHOCTY [SNeKTPOHHbIN pecypc] : 3NeKTPOHHbI
y4e6Ho-MeToAnYeckmiA komnnekc / B. KO. Ckuba ; HoBocwb. roc. TexH. yH-T. - HoBocu6upcek, [2017]. - Pexxum gocTyna:

http://elibrary.nstu.ru/source?bib id=vtls000234194. - 3arn. ¢ 3KpaHa."

PI3/Peghepam: 24

KoHTponupytoLmre matepuansl npusogates B “Ckuba B. KO. MogenvposaHye NpoLieccoB B MPOMbILLNEHHOCTY [SNeKTPOHHbIN pecypc] : 3NeKTPOHHbIV
y4yebHO-MeToaMYecKuii kKomnneke / B. FO. Cknba ; HoBocm6. roc. TexH. yH-T. - HoBocubupck, [2017]. - Pexxum goctyna:

http://elibrary.nstu.ru/source?bib_id=vtls000234194. - 3arn. ¢ 3kpaHa."
26 40

OK3amen:

KoHTponmpytoLme MaTepuanbl NpuBogsTes B "Ckuba B. KO. MogennposaHue NpoLEcCoB B MPOMBbILLIEHHOCTW [SNEKTPOHHbI pecypc] : 3NeKTPOHHbIN
yue6Ho-MmeToAnueckuin komnnekc / B. FO. Ckuba ; HoBocwb. roc. TexH. yH-T. - HoBocn6upcek, [2017]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234194. - 3arn. ¢ aKpaHa."

B Tabnuue 4.2 npeAcTaBeHo COOTBETCTBIE POPM KOHTPO/S 3asBNsieMbIM TPeGOBaHMAM K
pe3ynbTaTaM OCBOEHMUS AUCLUUNNHBI.

Tabnuua 4.2
Dopmbl
Kogp! . KOHTPONS
KOMMeTeH |/]H,CI|I/I KaTopbl AOCTMXXEHNA KOMNETEHL NN
LIMI‘/’I Sawwra K3ameH

PIr3/p

MNK-1.B/ MK-1.B/TP 5. ¥YMeeT ncnons3oBaTb Npu pereHnn 3agad CAIP, MHCTpYMeHTabHbIe
I'IP' CWCTEMbI, A3bIKM MPOrPaMMMNPOBaHUSA, CUCTEMbI YNPaB/EHNS 1 KOHTPOSIS, CUCTEMbI C6opa 1 + +
00paboTKMN AaHHbIX

MK-2.B/ |MK-2.B/MP 1. 3HaeT OCHOBHbIE (IU3NKO-MEXaHNYECKME U XMMIUYECKIE CBOKCTBA MaTEpPUaoB,
Mne NCMNO/b3yeMbIX B COBPEMEHHOM MaLLIMHOCTPOEHUM

MK-2.B/MP 3. 3HaeT CTPYKTYPHbI NOAX0A K MPOEKTUPOBAHUIO, U3rOTOBNEHNIO,
aKcnyarauum v nepepaboTKe MaLIMHOCTPOUTENbHON NPOAYKLMN




MK-2.B/T1P 4. ¥YMeTb BblOUpaTh CUCTEMbI 3KOMTOrMUECKON 6e30MacHOCTH
MalLLMHOCTPOUTENbHBIX NPOW3BOACTB

+ +

®OH[] OLIEHOYHBIX CPEACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPuIoXeHWn Ne 1 K paboueit
nporpamMme.

5. Jlutepatypa

OcHoBHas nMTepaTypa
1. Skeeba V. Y. Mathematical modeling and optimization of technological processes
[DnexTpoHHBIIT pecypc] : 3MeKTPOHHBIN yueOHO-MeToandeckuii komruiekc / V. Y. Skeeba ;
HoBocwu6. roc. TexH. yH-T. - HoBocuOupck, [2012]. - Pesxxum goctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000175252. - 3ara. ¢ sxpana.
2. llpucekun B. JI. OcHOBBI MeTOa KOHEUHBIX 3JIEMEHTOB B MEXAHHKE J1e(POPMUPYEMBIX TE !
[yueOnuk] / B. JI. Ilpucekun, I'. K. Pactopryes. - HoBocubupck, 2010. - 237 c. : wi.. - Pexxum
moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls00012583 1
3. Usmukos C. 0. OcHOBBI KOHEUHO-3JIEMEHTHOTO MoaenupoBanus B cucreme ANSY'S : yueGHoe
nocooue / C. FO. UBnukos ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck, 2007. - 66, [1] ¢. : ui.. -
Pexxum moctyma: http://elibrary nstu.ru/source?bib_id=vtls000077935. - MaHOBanmoHHas
oOpazoBarensHas nporpamma HI'TY "Bricokne Texnomorum".
[lononHuTeNbHas nnTepaTypa
1. ITogropusrit 0. 1. MaremaTndeckoe MoaeTnpoBaHUe TEXHOJIOTMUECKUX MAIINH : [ydeOHOe
nocooue] / FO. Y. Toaropusrii, B. FO. Ckuba, T. I'. MapteiHoBa ; HoBocu0. roc. TeXH. yH-T.-
Hosocubupck: U3n-so HI'TY, 2017.- 84, [2] c. : wn.- Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000236933
NHTepHeT-pecypehl

1. [TopTan MmamuHOCTPOEHMsI [ DIIEKTPOHHBIN pecypc|: HCTOYHHK OTpacieBoi napopmammu. - 2017.
- Pexxum noctyma : http://www.mashportal.ru. - 3aru. ¢ 3xpana.

6. MeToanyecKkoe 1 NporpaMmmHoe obecrneyeHne, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeToguyeckoe obecrneyeHue
1. dyaxunaa M. 1. Opranuzamus caMmocTosATeNbHOM paboThl cTyaeHToB HoBocuOupckoro
rOCYJapCTBEHHOT'O TEXHUYECKOTO YHHBEPCUTETA : yueOHO-MeToamyeckoe mocodue / M. T1.
Hynxwuna, FO. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupcek: Uzn-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- Tekcr : HemocpeacTBeHHEII.- PeskxuM nocTtyna:
http://elibrary.nstu.ru/source?bib_1d=223022
2. Ckuba B. 0. MogennpoBaHue poneccoB B MPOMBIIIJIEHHOCTH [ DJIEKTPOHHBINA pecypc] :
3NEKTPOHHBIN yueOHO-MeToanueckuii komruteke / B. 0. Ckuba ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, [2017]. - Pesxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000234194. -
3ary. ¢ 9KpaHa.
3. Opranm3anus caMOCTOSITeIbHON paboThl cTyeHToB HOBOCHOMPCKOro rocy1apcTBEHHOTO
TEXHUYECKOT0 YHHBEPCUTETA : METOAMUECKOe pykoBoacTBo / HoBocub. roc. TexH. yH-T ; [cocT.: O.
B. Huxkurtun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] c. : Tabm.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 [Iporpammusrit KomMIUIeKC A1 3-D MomeaupoBaHus TPOLEecCcoB CBapKH U TepMoodpadoTku ESI
Group SYSWELD
2 Ha0Op MHCTPYMEHTOB HHKeHepHOTo MoaeaupoBanuss ANSYS Ansys Academic Research
3 Tpexmepuoe moaenupoBanue 00bekToB ACKOH Kommac 3D
4 Cucrema TpexmepHoro monenuposanus SolidWorks, Waltham, Massachusetts, USA SolidWorks
5 Cucrema aBTOMaTU3UPOBAHHOTO MpoekTupoBanus Siemens PLM Software SolidEdge




6.3 VIH(hopmaLMOHHbIe TeXHOMornu

IMpw ocyLLECTBNEHNI 06pa30BaTeIbHOO NPOLEcca Mo AUCLMNMHE NPUMEHSIOTCS 3/1EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OM, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOIO
B3aMO/IEICTBIS B 9N1EKTPOHHOMN MHADOPMaLIMOHHO-06pa3oBaTeNbHOl cpeabl HITTY .

7. MaTepnanbHO-TeXHNYeCKoe obecneyveHne

Komnnekt o6opynosaHus

No

HanmeHoBaHue

Ha3HauyeHne

1

KomnbloTepHbIii KnaccNe6

MpoBeaeHme NeKUMOHHbIX, NPAKTUYECKMX W
1a60PaTOPHbIX 3aHATUNA.

CneumnanbHoe 060py10BaHNe

No

HanmeHoBaHue

Ha3HaueHne

1

MpoekTop BenQ W1200 DLP 1800 ANSI
1080P(k.5,aya.250)

N5 NpoBeeHNs 3aHATWIA CO CTyeHTaMu




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTETY

Kadenpa npoekTrpoBaHUs TEXHOIOTHISCKUX MAIIHH

“YTBEPXIAIO”
JNEKAH MT®

K.T.H., ToueHT A.I". Tropun
I.

(13 2

®OH/JI OHEHOYHbBLIX CPE/ICTB

JUCHUTIMHBI

MaTteMaTH4YecKoe MOIeTHPOBAHNE M ONTHMH3AINS TEXHOJIOTHYECKUX NMPOLECCOB
Oo6pazoBarenpHast nmporpamma: 15.04.05 KoOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ecTieueHue
MAIIMHOCTPOUTEIbHBIX MPOU3BOJACTB, MATUCTEPCKAs MIPOrpaMMa;
Ilpoekmuposanue mexHonozuuecKux Mamiun

HoBocubupck 2022



1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

O06oOmeHHass CcTpykTypa (oHIa OIICHOYHBIX CPEICTB IO JAUCHUNIMHE «MaTteMaTudeckoe

MOAC/JMPOBAHUE H OINTUMHU3ANUA TEXHOJOIHYCCKHUX TIIPOLECCOB»

npezacraBieHa B TaOmwuue.

COBOKYIHOCTh Pe3yJIbTaTOB OOYYEHHS IO JUCIHILUIMHE COOTHECEHA C YPOBHIMH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMM U COOTHECEHHBIMU C HUMHU HUHAMKaTOpamu. MHAMKATOPBHI JOCTHXKEHUS KOMIIETEHIIUI

HU3MCPACMBI

C IIOMOIIbIO CpCACTB TeKymeﬁ u HpOMe)KYTOqHOﬁ arrecraguu 110 JUCHHUIIJIMHE

«MaTteMaTH4YecKoe MOAC/JIHUPOBAHUEC U ONITUMHU3AIUSA TEXHOJOTHIECCKUX ITPOLECCOBY.

Tabnuya

JTanbl OLEHKH Pe3yJIbTATOB 00y4eHus 1
COOTHECEHHBIX ¢ HUMHM HHANKATOPOB
JOCTHKEHHs KOMIIeTeHIM i

Meponpusitus
dDopmupyeMble HNupukatopsl TeMbr TeKyLIero
KOMIIeTeHI[UH KOMIeTeHIuii KOHTPOJIst IIpome:xkyTOUHAS
(xoHTpOJBbHAS aTrecraunus
pabora, KypcoBoii | (3k3ameH, 3a4eT)
npoekrt, PI'3(P),
pedepar u ap.)
Buer HCTOYHUKOB SHEPTHH U
(hyHKIIMOHATIBHBIC 3aBHCHMOCTH,
OTIMCHIBAIOIIIC MHTCHCUBHOCTH
pacrpeneneHus Tera
E)Ifr;éf{/ﬂl}f Criocoden Ucnosbsosanue Monyns Heat
paspaBoTKy Input_Flttlng MacTepa CBapkH
(byHKIHOHATBHOI, Welding Advisor Meton
HOFH‘IeCKOﬁ, 5 Vmeer KOHCYHBIX 2JICMCHTOB
" [IporpaMmsbl 1 aNTOPUTMBI
TEXHUYCCKOHU I/Iu HCIOJIB30BaTh MpU IOCTPOCHHS MATEMATHIECKUX
SKOHOMHUYECKOM pelIeHnn 3a1a4 Mojteneii Cosiannie 1 pacuer
OpraHizatit CAIIP, CTaHJAPTHOTO CBAPHOTO
MAUIMHOCTPOUTENLHBIX | WHCTPYMEHTAIBHBIE | oo o soBatTen
TIPOM3BOJICTB, UX CHUCTEMBI, SI3BIKH wostys Welding wizard PI3 DK3aMeH, BOMPOCHI
JJIEMEHTOB, MIPOTPaMMHPOBAHHUS, Crparerns cosams 3D moienu 1-24
TEXHUYECKOTO, CHCTEMBI yNpaBieHus | ‘< pacera cpesIcTBaMM
AJITOPUTMUYCCKOTO U " KOHTPOJIsA, CUCTEMbBI SySWG|d - AnsyS. MeIHI/IpOBaHI/Ie
MPOrPaMMHOTO cbopa u 00paboTKH 3D MOJIeIH 1 CO3aMIe
obecrieyeHns Ha JAHHBIX N
OCHOBE COBPEMEHHBIX PErYIVIPHOM KOHEHHO-
METOJIOB, CPEICTS 1 aneMeHTHOM ceTku. [loaroToBka
TeXHOTONHH koMoHeHToB KOM YucneHHsie
HPOKTHPOBAHHS I METOBI pEIICHHS 3aa9n
ABTOMATH3ALIIH CprKTypHO-(?amBLIx
MpeBpaIleHIA U HATIPSKCHHO-
Je(OPMHUPOBAHHOTO COCTOSHUS
YwcieHHBIE METOIBI PEIICHHS
ypaBHEHHS TEIUIONPOBOJHOCTH
[IK-2.B/ITP Cnocoben
y4acTBOBAaTh B
g)?g;gg:;i::;egio& MeToa KOHEUHBIX 3JIEMECHTOB
LI 1 3aza4H ¢ Crparerus co3nanus 3D monenn
yueToM 1. 3HaeT OCHOBHBIE 00BEKTOB pacdeTa Cpe/ICTBAMU
TEXHONOTHHECKIX, ¢dusuko-mexannyeckue | Sysweld u Ansys. MenmpoBanue
KOHCTPYKTODCKHX, U XUMHECKHE 3D MOJIENH 1 CO3aHHe
SKCIUTYTALHOHHbIX 1 CBOHCTBA MATEPHANIOB, | PETYIAPHOH KOHEHO- PI3 OK3aMeH, BOHNPOCHI
HPOUMX NAPaMETPOB, UCTIONIb3YEMBIX B aneMeHTHOH ceTku. [loaroroska 1-24
paspaBaTBaTs COBPEMEHHOM komnoHeHToB KOM YucneHnnsie
0GOGIIEHHbIE MaIIMHOCTPOCHUH METO/IbI PEIICHNUS 3a]1au
BapHaHTHI PEIICHUS CprKTypHO-(?aBOBHX
HPOEKTHBIX 3814 1 MIpEeBpaIeHIH U HATIPSKEHHO-
ne(hOpMHUPOBAHHOTO COCTOSTHUS
BBIOMpATh
ONITUMAITEHBIE
pemeHns,




pa3pabathIBaTh
TEeXHUYECKUE 3alaHU]
Ha CO3/IaHHE HOBBIX H
MOZICpPHH3ALIUIO
CYILECTBYIOLINX
MalIHHOCTPOUTEIBHBIX
U3/IeNNH, YyCTPOUCTB,
CPE/ICTB U CUCTEM
KOHCTPYKTOPCKO-
TEXHOJIOTHYECKOTO
obecrieueHus
MalInHOCTPOUTEIBHBIX
IPOU3BOJICTB,
TPOBOJIHTH
TEeXHUYECKUE PacyeThl
IO BEIIIOJTHACMBIM
HPOSKTaM, TEXHHKO-
9KOHOMUYECKOMY U
(yHKIIMOHAIBHO-
CTOMMOCTHOMY
aHaIN3y

3¢ GeKTHBHOCTH
TPOSKTUPYEMBIX
MalIHHOCTPOUTEIBHBIX
HPOU3BOJICTB,
CpelCTBaM H CHCTEMaM
OCHAILICHUS,
HPOBOAUTB OLICHKY
MHHOBALIOHHOT'O
NOTEHIMAaja
BBITIOJTHSIEMBIX
OPOEKTOB M UX PHUCKH

3. 3HaeT CTPYKTYpHBIi
MOJIXO K

BI/IZ[I)I HUCTOYHHUKOB DHEPIuu U
(hyHKIIMOHAJIFHBIE 3aBHCUMOCTH,
OITMCHIBAKOINNEC MHTCHCUBHOCTH
pacrpezeneHus Tera
Hcnone3oBanue moxyis Heat
Input Fitting mactepa cBapku
Welding Advisor Meton
KOHEYHBIX 3JIEMEHTOB
[TporpaMMmBbl U alrOPUTMBI
HOCTPOCHHS MATEMATHICSCKIX
Mmozeneit Co3maHue U pacueT

MIPOEKTHPOBAHUIO, CTaHAPTHOTO CBAPHOIO
H3TOTOBJICHHIO, COCZTMHEHHSI C HCTIOTb30BAHHEM DK3aMeH, BOMPOCH!
[K-2.B/ITP IKCILTyaTaluu 1 momxyias Welding wizard PI'3 1-24 ’
nepepaboTke Crparerus cozganus 3D mozmenu
MAaIIMHOCTPOHUTEIBHOM |00BEKTOB pacueTa CpeCcTBaMu
TIPOTYKIIUH Sysweld u Ansys. MernpoBaHue
3D Monenu u co3naHue
PEryIspHON KOHEUHO-
aneMeHTHOH ceTku. [ToaroroBka
koMioHeHToB KOM Yucnennsie
METOIBI PEIICHUS 3a1a41
CTPYKTYPHO-(a30BbIX
IIPEBPALEHUN U HAIIPSKEHHO-
Je(hOpMHUPOBAHHOTO COCTOSTHUS
YuCIeHHBIC METO/IbI PEIICHHS
ypaBHEHHMSI TEILIONPOBOIHOCTH
4. YMeTb BBIOUpaTh Ucnons3oBanne momyns Heat
CHCTEMBI Input Fitting mactepa cBapku
DKOJIOTHYECKOMI Welding Advisor Co3nanue u
DK3aMEH, BOIPOCHI
IK-2.B/I1P 0e30macHOCTU pacyer CTaHIapTHOTO CBAPHOT'O PIr3 1-24
MAIIAHOCTPOUTEIBHBIX | COCIUHCHHUS C HCIIOJIb30BAHUEM
IIPOMU3BOJICTB moxyis Welding wizard

YucneHHbIe MCTOAbI pCIICHUA

3




| |ypaBuenus Temmonposogmoctn |

2. MeToanKa OeHKH 3TanoB (popMHUPOBAHHUS KOMIETEHI[HI MO TUCIUIIINHE

PesynpTarel OoOydeHUs 1O AWCHMILIUHE, COOTHECEHHBIE C YCTAaHOBIEHHBIMH B IPOTpamMMe
WHJIUKATOpaMU JTOCTH)KEHHMS KOMIIETEHIIMI IPOBEPSIOTCA IPH IPOBEACHUM MEPONPUATUA TEKYyIIEeH
aTTecTanuu (KOHTPOJIs) B IPOIECCe M3YUCHHSI TUCITUTUIMHBI, YKa3aHHBIX B TabmuIle pazuena 1.

B 3 cemectpe o0si3aTenbHBIM 3TAllOM TEKYyIIEW aTTECTAllUU SBIAETCS pacueTHO-Tpaduyeckoe
3ananue (pabora) (PI'3(P)). TpebGomanms k BeimosHeHuto PI3(P), cocraB u mpaBuiia OICHKH
cthopmynupoansl B mactopte PI'3(P).

[TpomMexxyTodHasi arTecTanys Mo TUCHUILIAHE TIPOBOAWTCS B 3 cemecTpe - B opMe dK3aMeHa,
KOTOPBII HaMpaBjieH Ha OLIEHKY c(hOPMUPOBAHHOCTH PE3YIbTATOB OOYUEHHs IO AUCLUILTUHE (MOIYJIIO),
COOTHECEHHBIX C YCTAHOBJEHHBIMH B MpPOrpaMMe HHAMKATOpaMH JIOCTHXeHus komrereHumit [IK-
1.B/TIP, TIK-2.B/IIP 1 COOTHECEHHBIX ¢ HUMH HHAUKATOPOB. (CM. Tabnuiy paszaena 1).

DK3aMeH MPOBOJUTCS B YCTHOM M TMUChMEHHOW ¢opme, mo Owieram. Ha sk3ameHe CTYIeHTY
BbIIaeTcsi Owier, BKIIOYAOIMMNA 1 KOMIUIEKCHOE 3ajJaHue: BBIIOJHUTh B KOHEYHO-3JIEMEHTHOM
komruiekce Sysweld mopenupoBanue HanpspkeHHO-aedopmupoBanHoro coctosiaust (HAC) marepuana B
YCIIOBUSIX COOTBETCTBYIOIIETO TEXHOJOTHYECKOro mporecca (cBapka / TepMooOpaboTKa) U ONpeaenuTh
palroHaIbHBIE PEXKUMBI 00PAOOTKH.

OO0mue npaBuiia BBICTABICHHS OLEHOK TEKYIIEH M MPOMEXYTOUHOM aTTeCTallly MO AUCHUIUIHHE
OIpeAeNsAoTCs 0aTIbHO-PEUTUHIOBON CUCTEMOM, MPUBEIEHHON B paboueil mporpaMMe AUCLUILIUHBL.

Ha ocHOBaHMM KpUTEpUEB, NPUBEACHHBIX B II. 3, OCYIIECTBIIAECTCS OLEHKA YPOBHEU JOCTUTHYTHIX
pe3ynbTaTOB  O0y4YEHUS [0 JWUCUMIUIMHE, COOTHECEHHBIX C YCTAHOBJICHHBIMU B MPOrpaMme
uHauKaropamu aoctwkenus komnereHui [TK-1.B/I1P, TIK-2.B/I1P, 3akpenieHHbIX 32 TUCIUTLTHHON

3. OO0mas xapakTepucTHKA YPOBHel pe3yJibTaTOB 00y4eHHs, COOTHECEHHBIX ¢ MHAUKATOPAMH

JAOCTH/KEHHUS] KOMIIeTeHIUH

IIpoaBunyreiii. Teoperuueckoe comepkaHue Kypca OCBOCHO  INOJNHOCTBIO.  CryneHr
JEMOHCTPUPYET CHCTEMATHUUECKOE W TIIYOOKO€ MOHMMaHHEe Y4eOHOro marepuajiia U CIIOCOOHOCTh K
CaMOCTOSITETIbHOMY TIOIOJIHEHUI0 M OOHOBJICHMIO 3HAHMM B XoJe JaibHeiimedl yueOHOHl paboThl u
npodeccuoHanbHoM aesTenbHocTH. ChopMUpoBaHbl HEOOXOIUMBIE HAaBBIKM MpPAaKTHUECKON paboThl. Bee
yueOHbIe 3aJlaHMsl, TPEyCMOTPEHHbIE TPOrpaMMOil 00y4eHHsI, BBIITOJHEHBI KAUeCTBEHHO, 0€3 3aMeuaHuil.
PesynbTarel oOyueHuss MO JUCHUIUIMHE (MOAYJI0), COOTHECEHHBIE C YCTAHOBJIIEHHBIMH B NpOTpamMme
UH/IMKATOpaMHM JOCTHXKEHHUS KOMIIETCHLMH, OIIEHEHbl YWCIOM OajuloB, BXOJAIIMM B JHAaNa3oH
IPOJABUHYTOTO YPOBHS.

Ba3osblii. TeopeTnueckoe cosnepkaHrue Kypca OCBOGHO B 00beMe, HE0OX0AUMOM ISl JallbHeHIeit
yueObl U MpodecCUOHANBHON JesTeNIbHOCTH. HaBblku nmpakTuyeckoil paboTel chopMUpOBaHbl HA Ha30BOM
ypoBHe. Bce mpenycMoTpeHHbIE porpaMMoil o0ydeHus: yueOHble 3aJaHHsl BBINOJIHEHBI C HEOOJBIIMMU
norpemHocTsIMU. Pe3yiabpTarsl 00ydeHus o JUCHUIUIMHE (MOYJII0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B
porpaMMe MHAWKATOpaMM JOCTH)KEHUS KOMIIETEHIIMH, OLIEHEHbI YHCIIOM OaljioB B Ipejenax 0a30BOro
YpPOBHSI.

IHoporoselii. Teopernueckoe cojep)kaHHEe Kypca OCBOGHO B 00beMe, HeOOXOIMMOM JUIs
JanbHenel yuedbl U npogeccHoHaNbHON JesTeNbHOCTH. HekoTopble nmpakTHuecKue HaBBIKM pabOThI C
chopMupoBaHbl ¢ mpobOenamMu. YueOHble 3aJaHMs, NPEAYCMOTPEHHBIE MpOrpaMMoi OO0ydeHus,
BBITMOJIHSUIMCH C OIIMOKaMU, UCIPaBIEHHBIMU MO/ pyKOBOJICTBOM IpenojaBatens. Pe3ynbraTsl 00ydeHus
10 JUCUHUIUIMHE (MOJYJII0), COOTHECEHHBIE C YCTAHOBJIEHHBIMU B IPOTpaMMe HHIMKATOPaMHU JOCTHKEHUS
KOMIIETEHIINH, OLICHEHbI YUCJIOM 0aJUIoB B IIpejieax MOPOroBOro ypoBHSI.

Hu:ke moporosoro. Teoperuueckoe cojepikaHue Kypca ocBoeHO (parmenrapHo. HeoOxoanmeble
HaBBIKM MPAKTHYEeCKOH paldoThl c(HOpPMUPOBAHBI MHMHHUMAJIbHO. BONBIIMHCTBO Y4eOHBIX 3aJaHUM,
IPEIYCMOTPEHHBIX MPOrpaMMOil OOYy4eHUs, HE BBINOJHEHBI. Pe3ynbTaThl 0OydeHUs MO JIUCIMILIMHE
(MOAy/I0), COOTHECEHHBIE C YCTAaHOBJIEHHBIMU B IIpOrpaMMe MHJIMKATOPAMU JOCTHKEHHSI KOMITETEHIIHH,
OLIEHEHBI YMCIIOM OaJIJIOB, BXOAAIIMX B IMANa30H HIKE ITOPOTOBOTO YPOBHS.



DenepalibHOE FOCYAapCTBEHHOE OIOKETHOE 00pa30BaTENIbHOE YUPEXKICHUE
BBICITIETO 0Opa30oBaHUs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa npoekTupoBaHUs TEXHOIOTUYECKUX MAIIUH

ITacnopr 3x3aMeHa

10 JUCUUIUIMHE «MaTreMaTH4ecKoe MOJCITUPOBAHIE U ONITUMH3AIINS TEXHOJIOTHYECKUX
IPOLIECCOBY, 3 cEMECTp

1. Meroauka oleHKH

CTymeHT JonmycKaeTcs K cjlade dK3aMeHa NP YCIIOBUH, YTO OH BBIMOJHHI M 3alUTHII BCE
MPAKTUYEeCKHEe pabOThl M pacdyeTHO-TpaduUecKoe 3aJaHue, a TaKkKe y HEro ecTb BECh
JIEKIIMOHHBIN MaTepHall, u HaOpai He MeHee 24 6alioB.

Ha »k3amMeHe CTyIneHTy BBIIAaeTCs OWIIET, BKIIOYAMOIINNA OJHO KOMIUICKCHOE 3aJaHHe:
BBIIIOJIHUTh B KOHEUHO-DJIEMEHTHOM KOMIUIeKce Sysweld MojenupoBaHue HaNpsHKCHHO-
nedopmupoBanHoro cocrosaus  (HJIC) wMarepmama B yCIIOBHUSX  COOTBETCTBYIOIIETO
TEXHOJOTMYECKOro mporecca (cBapka / TepMooOpaOOTKa) M ONPEACIUTh PalMOHAIbHBIC
pexuMbl 00paboTku. Pacnipenenenue AUIaKTHUECKUAX €AMHMIL 110 TPOBEPSEMBIM KOMIICTCHIIASM
ykazaHo B Tabmune «OO0oOmeHHas cTpykrypa (OHAAa OLIEHOYHBIX CpPEACTB yueOHOU
JUACIIUILIAHED.

BricTaBiieHHE OIIEHOK Ha 9K3aMEHE OCYIIECTBIISICTCS HA OCHOBE BBITIOJHEHUS U 3allIUTHI IBYX
BOIIPOCOB. DK3aMEH CUMTACTCS CAAHHBIM, €CJIM OTBETHI JaHBI HAa 00a BOTIPOCA IMPU ITOM PEHUTHHT
CTY/ICHTa [0 UTOTOBOM aTTECTAllMU COCTaBJseT He MeHee 26 OamtoB. OlEHUBaHUE OTBETa Ha
BOTIPOCHI OCYHIECTBIISIETCS B COOTBETCTBUU C YPOBHEM 3HaHMiA: "ynoBieTBopurenbHo" — 26-30
6amo; "xopomo" — 31-36 6amnoB; "otnuyHo" — 37-40 Gannos. Beero 3a 1Ba Bompoca CTyIEHT
MOJKET HOJYyYUTh MakcuMyM 40 Oasios.

dopma IK3aMEHALMOHHOI'O OuJIeTa

HOBOCHBUPCKUI TOCYJAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
Qakynsrer MTD

Buiaer Ne 1

K OK3aMCHY IO JUCHHUITIIMHC «MaremaTtudyeckoe MOZACIINPOBAHUC U OIITUMH3A A
TCXHOJIOTHYCCKUX ITPOUECCCOB»

B KoOHE4YHO-3IeMEHTHOM Komiuiekce Sysweld mocpeacTBoM HCIONB30BaHUS MacTepa CBapKd
Welding Advisor BBIOJHHUTE pacyeT HampsHKEHHO-Ie(hOPMUPOBAHHOTO COCTOSIHUSI MaTeprasa B
YCIOBHUAX  DJIEKTPOAYroBoHM  cBapku. [abaputel cBapuBaeMblx Iutactud  (JxIIXT):
100MmM*35mMm>x4MM. MaTtepuasl cBapuBaeMbIX IIACTUH
— Manoyriepoaucras crayib. CKOpOCTb HMCTOYHHKA 5
— MMm/c, MomHocTs ucrounuka: 1600 Br.

Omnpenenuts: 1. Temneparyproe nosne; 2. @a30Bb1i

cocta; 3. OcraTouHble HAPSHKEHUS U AeQOopMaIiyiH.

[ I

Il1acTuna 2

YTBepxaato: 3aB. Kapeapoin nomxHocTh, DO
(moarmucs)

(mata)



2. Kpurepuu ouenkun

3awuma cuumaemcsi Hey0081€MEOPUMENbHOU, €CIH CTYIEHT HE OCBOWJI TEOPETHUYECKHM
MaTepuai U He CMOT 00OOUIUTh TEOPETUUECKUN U MPAKTUYECKUI MaTepual; OIleHKa COCTaBIsET
MeHee 26 0aioB.

3awuma cuumaemcsa cocmosguielics HA NOPO20BOM YPO6HE, €CIU CTYACHT OCBOMII
TEOPETUYECKHUI MaTepuail, HO He CMOT OOOOIINTh TCOPETHUSCKUN M MPAKTHUUYECKUN MaTepHal;
oreHkKa cocrasiseT 26-30 0ayuioB.

3awuma cuumaemcs cocmossutelicsi Ha 0A3060M YpPOGHe, €CIIA CTYACHT CMOT 0000IIUTH
MPAKTUYECKUI M TEOPETHUECKUN MaTepHrall, TOMyCTHII HECKOJIBKO OIIMOOK MPH 3alUTe, MPUBET
HE JOCTAaTOYHO YETKYIO apryMEHTAIMIO CBOCH TOYKHU 3PEHHS MPH OTBETE Ha BOMPOCHI, OI[CHKA
coctapsieT 31-36 6aios.

3awuma cuumaemcs cocmossuielics HA NPOOBUHYMOM YPOBHE, €CIU CTYJIEHT CMOT
0000IIUTh, NPAKTHUECKUA U TEOPEeTHYECKHIl Marepuan, MpUBEN JIOCTATOYHO YETKYIO
apryMEHTAIINI0 CBOCH TOYKH 3PEHHMSI IO BCEM BOIIPOCaM, OlleHKa coctaiisieT 37-40 6amios.

3. IlIkana oneHKH

Ecnu cryneHT B ceMecTpe paboTan HE CHCTEMaTHYeCKH, B pe3yiabTaTe uYero He Hadpam
TpebdyeMoe KOJTUYECTBO OAJIJIOB, TO €MY BBIAETCS JOTIOJHUTEIBLHOE 3aJaHue, TEMAaTUKa U 00beM
KOTOPOTO OMPEEISIFOTCS MPENOo/IaBaTEIIEM.

Eciu B pe3ynbpTare ciadM dK3aMeHa CTYACHT HEe HaOupaer 26 0a/UIOB MM C YYETOM ClIadu
9K3aMeHa ero cymmaphbiii pedTuHr (omeHka Ha DK3AMEHe + oieHka 3a BBINOJHCHUE
MpakTUYeCKuX paboT + OlleHKa 3a BhIMoJgHeHUEe U 3amuTy PI'3) He npesbiaeT 49 0amios, emy
BBICTaBIIsIETCS OlleHKa "HeynoBineTBoputenbHO" (FX) ¢ BO3MOXKHOCTBIO epeciayn.

[Ipu mepecnave sK3amMeHa CTYIEHT HMMEET BO3MOXKHOCThH IOJYyYUTh OILIEHKY HE Bbilie E
("yIoBIETBOPUTETHHO").

CTyaeHT uMeeT BO3MOXKHOCTH TMOJYYHTh JOMOTHUTENBHO 10 20 OaJyIoB MPH BHITOJHEHUU
paboT, HE MPEeAYCMOTPEHHBIX OCHOBHOW MporpamMMoi OCBOEHHUs Kypca. JlaHHble BUABI paboT
COTJIaCyIOTCsl ¢ TipenoaBareneM. OHUM W3 BapHAHTOB JIOMOJHUTEIBHON pabOThI MOXKET OBITh
BBITIOJTHEHHE BTOPOH pacd€THO-Tpadudeckoi paboThl O APYroil TeMaTuKe.

B o0mieii olieHke Mo JUCHUIUIMHE SK3aMEHAIIMOHHbIE 0aljibl YIYUTHIBAIOTCS B COOTBETCTBUU C
npaBUJIaMd  OaJlJIbHO-PEUTUHIOBOM  CHUCTEMBI, TPUBEIEHHBIMH B paboyeil mporpamme
JUCITUATIITUHBI.

HTorosas oreHKa I10 JUCHUILIMHE BBICTABJISICTCS COrJIacHO Ta6J'II/IIIC.

Tabmuua
98100 | 93-07 | 90-92 | 87-80 | 83-86 | 80-82 | 77-79 | 73-76 | 70-72 | 67-69 | 63-66 | 6062 | 5050 | 2549 024
A+ A A- B+ B B- C+ C C- D+ D D- E FX F
OTJIMYHO XOpo1uIo YAOBJICTBOPUTEIBHO HCEYIOBJIETBOPUTEIIEHO
3a4TCHO HE 3a4TCHO




4. Bompochl K 3K3aMeHy MO AWCHUILIMHe «MaTemMaTHyeckoe MoJel1HpPOBaHMEe M
ONTHMU3ALNMSA TEXHOJOTHYECKHX MPOIECCOBY
OOmias 4acTe: B KOHEYHO-3JIEMEHTHOM KoMmiuiekce Sysweld mocpencTBoM HCHONb30BaHUSA
Mactepa cBapku Welding Advisor BBITOJHUTH pacyeT HAPSHKEHHO-1e()OPMUPOBAHHOTO COCTOSHHS
MaTepuasa B YCIOBUSX JIEKTPOYTOBOM I JIA3EPHOM CBAPKHU.

Bompocsr: 1 —6.

1. DnekrpomyroBasi cBapka. ['abaputbl cBapuBaeMbix MmiactuH (IXIIXT): 100mMm*35MM*4mm.
Marepuan cBapuBaeMbIX IUIACTUH — Manoyaiepooucmasn cmais. CKOpOCTh UCTOYHUKA __ MM/C,
Momnocts ucrounuka: _ Br. Onpenenuts: 1. Temneparyphoe none; 2. ®a3oBblii cocrtas; 3.
OcraTto4Hble HaNPsDKEHUA U JeopMariuu.

2. DnektpoayroBasi cBapka. ['aGaputsl cBapuBaeMbix miaacTUH (JIXLIXT): 90MM*x20MM*3mMm.
Marepuan cBapHBaeMbIX IUIACTHH — Hepaicaseioujas cmanb. CKOPOCTh WCTOYHHMKA _ MM/C,
MouHocts uctounuka: _ Bt. Onpenenuts: 1. TemnieparypHoe none; 2. ®a3oBblid cocTas; 3.
OcraTtouHble HaIPsDKEHUS U AedopMmalyu.

3. DnekrpomyroBast cBapka. ['aGapurel cBapuBaeMmbIX rwiacThH (IXIIIXT): 110Mmx*x25mMmx4mm.
Marepuan cBapuBaeMbIX IJIACTHH — anroMunuesvii cniag. CKOpOCTh HCTOYHHMKA __ MM/C,
MomHocts uctounuka: _ Br. Onpenenuts: 1. Temmneparyproe mnone; 2. da3oBblii cocras; 3.
OcraTto4Hble HaNIpsDKEHUs U AeopMalivu.

4. Jlazepnas cBapka. ['abaputsl cBapuBaeMbIx ruiactud (JIXIIxT): 100mm*35mm>x4mm. Marepuan
CBAPUBAEMBIX IUIACTUH — Manoy2iepooucmas cmaib. CKOPOCTb UCTOYHUKA _ MM/C, MomHOCTb
ucrounuka: ____ Br. Onpenenuts: 1. Temneparyproe none; 2. ®a3oBbiii cocras; 3. OcraTouHble
HalnpspKeHHs U eopMariyu.

5. Jlazepnast cBapka. ['abaputhl cBapuBaeMbix Tuiactud (JIXIIXT): 90Mm*x20Mmx3mMMm. Marepuai
CBapMBAEMBIX TUIACTUH — Hepoicageroujas cmansb. CKOpOCTh UCTOYHHMKA _ MM/c, MOIIHOCTh
ucrounuka: ____ Br. Onpenenuts: 1. Temneparypraoe none; 2. ®a3zoBwiii coctan; 3. OcTaTouHbIe
HanpspKeHus U JeopMarivu.

6. JlazepHas cBapka. ['abaputsl cBapuBaembIx mactiH (IXIIXT): 110Mm*25mMm*x4mm. Matepuain
CBAPUBAEMBIX IUIACTUH — amoMuHuegwlii cnaag. CKOpOCTb MCTOYHUKA _ MM/c, MoIIHOCTb
ucrounuka: ___ Br. Onpenenuts: 1. Temneparyproe nosze; 2. ®a3oBbiii cocras; 3. OcraTouHble
HarnpspKeHHs U ieopMariyu.



Bonpocer: 7 —12.

1. DnekrpomyroBas cBapka. ['abaputhl cBapuBaembix miacTUH (IXIIIXT): 100MMx50MMx4mM.
Marepuan cBapuBaeMbIX IUIACTUH — Manoyaiepooucmasn cmais. CKOpOCTh UCTOYHUKA __ MM/C,
MomHocts ucrounuka: _ Br. Onpenenuts: 1. Temneparyproe none; 2. ®a3oBblii cocrtas; 3.
OcratouHble HaNpsDKEHUS U Aeopmalyu.

2. DnektpoayroBasi cBapka. ['aGaputsl cBapuBaeMbix miaacTUH (JIXLXT): 95MM*x25Mm*3mm.
Marepuan cBapHBaeMbIX IUIACTHH — Hepaicaseioujas cmanb. CKOPOCTh WCTOYHHMKA _ MM/C,
MouHocts uctounuka: _ Bt. Onpenenuts: 1. TemneparypHoe none; 2. ®a3oBblid cocTas; 3.
OcraTtouHble HANIPsDKEHUS U AedopMalyu.

3. DnekrpomyroBas cBapka. ['abaputel cBapuBaeMmbix IiacThH (IXIIIXT): 125mMmx35mMmx4mm.
Marepuan cBapuBaeMbIX IUIACTUH — anromMunueswvii cniag. CKOpOCTb HCTOYHMKA _ MM/C,
Momnocts ucrounuka: _ Br. Onpenenuts: 1. Temneparyproe none; 2. ®a30Bblii cocrtas; 3.
OcraTtouHble HaNIPsDKEHUS U Aeopmalvu.

4. Jlazepnas cBapka. ['abaputsl cBapuBaeMbIx riactud (JIXIIIXT): 100mm*35mm>x4mm. Marepuan
CBAPUBAEMBIX IUIACTUH — Manoy2nepooucmas cmaib. CKOPOCTb UCTOYHUKA _ MM/C, MomHOCTb
ucrounuka: ____ Br. Onpenenuts: 1. TemneparypHoe nosne; 2. ®a3oBslii cocras; 3. OcraTouHble
HalnpspKeHUs U eopMariyu.

5. Jlazepnast cBapka. ['abaputhl cBapuBaeMbix Tuiactud (JIXIIXT): 90Mm*x20mMmx3mMMm. Marepuai
CBApUBAEMBIX IUIACTUH — Hepocageiowas cmaib. CKOPOCTh UCTOYHUKA __ MM/C, MOIIHOCTD
ucrounuka: ____ Brt. Onpenenuts: 1. Temnepatyproe nose; 2. ®a3oBbiii cocras; 3. OcraTouHble
HanpspKeHHs U JeopMariyu.

6. JlazepHas cBapka. ['abaputhl cBapuBaeMbIx miactud (JIXIIXT): 110mMmm*x25mmx4mm. Marepuai
CBapUBAEMBIX IUIACTHH — anromMunueswvii cniag. CKOpOCTh MCTOYHHMKA __ MM/C, MOIIHOCTh
ucroynuka: ____ Br. Onpenenuts: 1. TemneparyprHoe none; 2. ®a3zoBbiii coctaB; 3. OcTaTouHbIe
HanpsbKeHUs U JeopMarivu.



Bompocsr: 13 —18.

1. DnekrpomyroBas cBapka. ['abaputhl cBapuBaembix miacTuH (IXIIIXT): 100Mm*x60MM*4mMm.
Marepuan cBapuBacMbIX IUIACTHH — Manoyeiepooucmas cmais. CKOPOCTh UCTOUYHHKA __ MMJ/C,
Momnocts ucrounuka: _ Br. Onpenenuts: 1. Temneparyproe none; 2. ®a3oBblii cocrtas; 3.
OcraTrouHble HANPSDKEHUS U IehOpMAaIInH.

2. DnektpoayroBasi cBapka. ['aGaputsl cBapuBaeMbix miaacTUH (JIXLIXT): 95MM*x35Mm*3mMm.
Marepuan cBapHBaeMbIX IUIACTHH — Hepaicaseioujas cmanb. CKOPOCTh UCTOYHHMKA _ MM/C,
MouHocts uctounuka: _ Bt. Onpenenuts: 1. TemneparypHoe none; 2. ®a3oBblid cocTas; 3.
OcraTtouHble HaNIPsDKEHUS U AedopMalyu.

3. DnekrpomyroBas cBapka. ['abaputel cBapuBaeMmbix IiacTu (IXIIIXT): 125mMmx46mMMx4mMm.
Marepuan cBapuBaeMbIX IUIACTUH — anroMuHuesvii cniag. CKOpOCTb HCTOYHMKA _ MM/C,
Momnocts ucrounuka: _ Br. Onpenenuts: 1. Temneparyphoe none; 2. ®a3oBblii cocrtas; 3.
OcraTtouHble HaNpsDKEHUS U Aedopmalvu.

4. JlazepHas capka. ["abaputbl cBapuBaeMbixX Iuractud (JIXIIIxT): 100Mmmx56mMmx4mm. Marepuan
CBApHUBAEMBIX IUIACTHH — Manoyiepooucmas cmanb. CKOPOCTh UCTOYHUKA _ MM/C, MOIIHOCTD
ucroynuka: ____ Br. Onpenenuts: 1. Temneparypnoe nosne; 2. ®a3zoBbiii coctaB; 3. OcTarouHble
HanpspKeHUs U JeopMariyu.

5. Jlazepnast cBapka. ['abaputhl cBapuBaeMbix TuiactuH (JIXIIXT): 90Mm*x32mMmx3mMMm. Marepuai
CBapMBAEMBIX TUIACTUH — Hepoicageroujas cmansb. CKOpOCTh UCTOYHHMKA __ MM/c, MOIIHOCTh
ucrounuka: ____ Br. Onpenenuts: 1. TemneparyprHoe none; 2. ®a3zoBwiii coctaB; 3. OcTaTouHbIe
HanpspKeHus U JeopMarivu.

6. JlazepHas cBapka. ["abaputsl cBapuBaembix miacTuH (IXIIXT): 110mmx46Mm*x4mm. Matepuain
CBAPUBAEMBIX IUIACTUH — amomuHuegwlii cniag. CKOpOCTb MCTOYHUKA _ MM/c, MoOIIHOCTB
ucrounuka: ____ Br. Onpenenuts: 1. Temneparyproe nosze; 2. ®a3oBbiii cocras; 3. OcraTouHble
HalnpspKeHHs U JeopMariyu.



Bompocsr: 19 — 24.

1. DnextpoayroBas cBapka. ['abaputhl cBapuBaeMbix TpyO ([mmHaxIuamerpxTosmumHa CTCHKH):
70Mmmx30Mmmx4MmM. Marepuan cBapuBaeMbIX TPyO — wmanoyerepooucmas cmanb. CKOPOCTh
UCTOYHHMKA _____ MMm/c, MomHoCTh uctounuka: ___ Br. Onpenenuts: 1. TemmeparypHoe none; 2.
®a3oBblii coctas; 3. OcTaTouHbIE HANIPSDKEHUS U AepopMariu.

2. DnektpoayroBasi cBapka. ['abaputsl cBapuBaeMbix TpyO (ImmHax InamerpxTomiiHa CTCHKH):
60MM*24Mmx2MM. Marepuan cBapuBaeMbIX TPYO — Heporcaserowas cmans. CKOPOCTh HCTOYHUKA
___ wmm/c, MomHocth uctounuka: __ Brt. Onpenenuts: 1. Temneparypnoe none; 2. ®a3oblit
cocrag; 3. OcTaTo4YHbIC HAPSDKEHUS U JeopMarim.

3. DnekTpoayroBas cBapka. ['abaputhl cBapuBaeMbix TpyO ([muHax/InamerpxTommuHa CTEHKH):
80mmx46mMm*x4mM. Marepuan cBapuBaeMbIX TPYO — anomuruessiii cniag. CKOPOCTh UCTOUHHKA
_____ wmwm/c, MomHocTh ricTounnka: __ Br. Onpenemuts: 1. Temmeparyproe mone; 2. ®a3oBblit
cocTta; 3. OcTaTouHble HANPSHKEHHS U IeOpMAaIIHH.

4. JlazepHast cBapka. ['abaputel cBapuBacMbix TpyO ([nmHax/IuamerpxTomimHa CTEHKH):
50MMm*x36MmMx4MM. Marepuan CcBapuBacMbIX TPYyO — manoyenepooucmas cmaib. CKOPOCTh
UCTOYHHMKA _____ MMm/c, MomHocTs uctounuka: ___ Br. Onpenenuts: 1. TemneparypHoe none; 2.
®a3oBblii cocTas; 3. OcTaToYHbIE HATIPSDKEHUS U AePOopMaIiiu.

5. Jlazepnast cBapka. I'aGaputel cBapuBaeMbix TpyO (mmuax/{uamerpxTomiuHa CTEHKH):
72vmx24Mmx2MM. Matepuan cBapuBaeMbIX TpYO — neporcaserowjas cmainb. CKOPOCTh UCTOUHHKA
_____ wmm/c, MomHocTh uictounuka: __ Br. Onpenenuts: 1. TemneparypHoe mnone; 2. da30Bblit
cocras; 3. OcTaTo4HbIe HANPSHKEHUS U eopMarii.

6. Jlazepnast cBapka. [abaputel cBapuBaeMbix TpyO ([munax/InamerpxTonmumHa CTEHKH):
64mm*x42mmx4Mm. Marepuall cBapuBaeMbIX TPYO — ariomunueswviti cnias. CKOPOCTh HCTOYHUKA
_____ wmm/c, MomHocTh uictounuka: ___ Bt. Onpenenuts: 1. Temneparyproe mone; 2. ®a3oblit
cocTtas; 3. OcTaTouHble HANPSHKEHUS U 1ePOpMAaIHH.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICITIETO 0Opa30oBaHUs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa npoekTupoBaHUs TEXHOIOTUYECKUX MAIIUH

IHacnopr pacyerHo-rpadguyeckoro 3aganus (padoTbi)

10 JUCUUIUIMHE «MaTreMaTH4ecKoe MOJCITUPOBAHHE U ONTHMHU3AIIUS TEXHOIOTHYESCKIX
HPOLIECCOBY, 3 CEMECTP

1. MeToanka OEHKH

B pamkax pacuerHo-rpaduueckoro 3amaHusi (paboThl) MO JUCHUIUIMHE CTYACHTHI JOJDKHBI
CpEeICTBaMM  TPOTPaMMHBIX  MPOAYKTOB.  Sysweld — ocyliecTBUTh  KOHEYHO-IJIEMEHTHOE
MOZIETTMPOBAaHUE TEXHOJIOTHUECKOT0 Ipoliecca (CBapKa WiH TepMooOpadboTKa).

BeicraBnenne oreHok 3a PI'3 ocymiecTBisieTcss Ha OCHOBE BBINOJIHEHHS M 3aIIUTHI OJHOTO
TUIIOBOTO 3aJaHMs. 3alluTa pacyeTHO-TPa(UUecKoro 3aJaHus B COOTBETCTBHH C YPOBHEM
3HaHuil: "ynoenerBopurensHo" — 18...20 6amioB; "xopomo" — 21...22 Gamnos; "oTiuyHO" —
23...24 6annos.

2. Kpurepun ouenku

Paboma cuumaemcs He 6blnoHeHHOU, €CTTV CTYJCHT HE OCBOMII TEOPETUICCKUI MaTepuall u
HE CMOT 00OOIIMTh TEOPETUYECKUN U MPAKTUYECKUN MaTepHall; OleHKa cocTaBiisgeT MeHee 18
OasioB.

Paboma cuumaemcsa e6vinonnenHou Ha NOPO208OM YpOo6He, €CIAN CTYINEHT OCBOWJ
TEOPETHUUECKUN MaTepuaj, HO HE CMOT OOOOIIUTh TEOPETHUECKUN U MPAKTUYECKUN MaTepHal;
orneHka cocrasiseT 18...20 0awioB.

Paboma cuumaemcs evinonnennol Ha 0a3080M ypoeHe, €CIN CTYISHT CMOT O0OOIIUTH
MPAKTUYECKU U TEOPETHUECKUN MaTepuai, JOIYCTHJI HECKOJIbKO OIIMOOK MpHU OmpeAesieHun
napamMeTpoB MaTeMaTHYE€CKOW MOJIEH, MPUBEN HE JIOCTATOYHO YETKYIO apryMEHTAIUIO0 CBOEH
TOYKH 3pEHHUS B OTHOILICHUH PAIMOHATBHOCTH MPUHATHIX PEKHMHBIX MapaMeTpPOB CBapKH,
oreHka coctasisier 21...22 6annoB

Paboma cuumaemcs 6vinonHenHol Ha RPOOSUHYHOM YPOGHE, €CITU CTYJIEHT CMOT O0OOIIHTh
MPaKTUYECKUN U TEOPETUUECKUI MaTepuall, MpUBENI JOCTATOYHO YETKYIO apryMEHTAIHIO CBOEH
TOYKH 3PEHUs MO0 BCEM pa3fiesiaM, OlleHKa cocTaBisieT 23...24 6amios.

3. HIkaJja oneHkn

B oOmeit ouenke no aucuuiuinHe Oamnel 3a PI'3(P) yuuTsiBaioTCsl B COOTBETCTBUU C
npaBUiIaMyd  OaJUIbHO-PEUTHMHIOBOM  CHCTEMBI, TPHUBEIEHHBIMH B pabodell mporpamme
JTUCIUIUIAHBI.

Ecnu B pesynbrare ciaum 3K3aMeHa CTYJEHT He HaOupaeT 26 GajuloB WIM C YyU4ETOM CAadu
9K3aMEHA €ro CyMMapHbId pEeUTHHr (OIleHKa Ha 95K3aMeHEe <+ OIICHKAa 3a BBIOJHCHHUE
IPaKTUYECKUX paldoT + omeHKa 3a BbinojaHeHHe W 3amuTty PI'3) He mpesbimaer 49 Gamos,
€My BBICTaBIIsIeTCA OlleHKa "HeynoBiaeTBopuTenbHO" (FX) ¢ BO3MOXKHOCTBIO IIEpecauu.

IIpu nepecnade sK3aMeHa CTYJEHT HMMEET BO3MOXHOCTh IOJYYHMTHh OLIEHKY He Bbille E
("ymoBinerBopuTenpHO").

CryneHT nMeeT BO3MOXKHOCTh MOJYYUTh JOMOJIHUTENBbHO 10 20 6ayuioB MpHU BBHITOJHEHUU
paboT, HEe MPEeayCMOTPEHHBIX OCHOBHOW MpOrpamMMoOil OCBOCHHS Kypca. JlaHHbIe BUABI padoOT
coryiacyrorcs ¢ mpernojasareneM. OJHUM U3 BapUaHTOB JOMOJHHUTEIbHOM paboThl MOXKET OBITh
BBITNIOJIHEHHE BTOPOH pacy€THO-Tpaduueckoi paboThl O APYroil TeMaTuke.



Hrorosas OLICHKA 110 JUCHUIIIIMHC BBICTABJIACTCA COTJIaCHO T3.6J'H/II_IC.

Tabnuia
98-100 | 93-97 | 90-92 | 87-89 | 83-86 | 80-82 | 77-79 | 73-76 | 70-72 | 67-69 | 63-66 | 60-62 | 50-59 25-49 0-24
A+ A A- B+ B B- C+ C C- D+ D D- E FX F
OTJIIMYHO XOpouio YAOBJIETBOPUTEIBLHO HEYIOBJIETBOPUTEIILHO
3a4YTCHO HE 3a4YTCHO

4. IlpumepHnblii nepeyensb Tem PI'3(P)
PexomeHyemas cTpyKTypa U IPUMED BBINOJIHEHHOI'O pacue€THO-TpapuuecKoro 3a aHus

1. Ucxoouvle dannule:
TunoBo# TEXHOJOTHYECKHIA Tporiece (CBapKa, TepMooOpaboTka u T.1.). TeXHOIOru4ecKue
PEKUMBI 00PaOOTKH.

[Ipumep 3ananuii:

1.1 HaiiTu paniioHaIbHBIE PEKUMBI AJIEKTPOIYTOBOM CBapKu. Tagpogoe coedunenue.
Martepuan cBapuBaeMbIX IUIACTUH — HEPHCABEIOWAS. CINATTb.

1.2 Haiitu parimoHaIbHBIC PEXKUMBI AJICKTPOAYTOBOM CBapKU. Tasposoe coedurnenue.
Martepuan cBapuBaeMbIX IUIACTUH — MAI0Y2epoOuUcmas cmab.

1.3 Haiitu pamuoHanbHBIC PEKHMBI aproHOAYroBol cBapku. C(Ceapka 6CmubIK.
Martepuan cBapuBaeMbIX IUIACTUH — AIIOMUHUEBbII CHIAS.

1.4 HaiiTu panuoHajgbHBIE PEXKHUMBI aprOHOIYTOBOM CBapku. Ipyba 6cmuik.
Martepuan cBapuBaeMbIX IUIACTUH — AIIOMUHUESBbII CHIAS.

1.5 Haiitu panuoHnanbHbIe peXUMBI jJa3zepHoi cBapku. Ceaprka ecmwix. Matepuai
CBapHUBAEMBbIX IJIACTHH — MA10)21ePOOUCMAsL CIATb.

1.6 Haiitu panuoHabHBIC PEKUMBI J1a3epHON CBapku. Tagpogoe coeduHenue.
Martepuan cBapuBaeMbIX IUIACTUH — MAI0Y2epoOUcmas cmab.

1.7 HaiiTu panuoHalbHBIE PEXUMBI JIA3€pHOU CBapku. Ipyba ecmeix. Matepuan
CBapHUBAEMBbIX IJIACTHH — AIFOMUHUEBBIL CIILAS.

3ajaHue:
BrInoaHUTE B KOHEYHO-3JIEMEHTHOM KoMmIuiekce Sysweld monenupoBaHue Hamps>KEHHO-

nedopmupoBanHoro cocrosHuss  (HJIC) wMarepwama B yCIOBUSIX  COOTBETCTBYIOLIETO
TEXHOJIOTHYECKOTO TMPOIIECCa U OMPEETUTh PAIIMOHATBLHBIE PEKUMBI 00paObOTKH.

2. OcnosHnas wacme pabomol:
[pencTaBneHne pe3yynbTaTOB MaTeMaTH4deckoro mozenaupoBanus B cpenae Sysweld HJIC
MaTepuaia IpH JAeHCTBUU TEXHOJIOTHYECKOM Harpy3KH.

3. Boigoowl.

4. Cnucok ucnoib3068aHHOL Jaumepamypbol

Jl1s BBIMOJHEHMSI 3aJJaHUSl CTYAEHTHl UMEIOT JOCTYIl K COBPEMEHHOMY KOMIIBIOTEPHOMY
000py/I0BaHUIO, HA KOTOPOM YCTaHOBJIEHBI IPOrpaMMHBIE KOHEYHO-3JIEMEHTHBIE KOMILIEKCHI
SYSWELD u ANSYS. [Ing npoBefeHusl HaTypHBIX SKCIIEPUMEHTOB CTYAEHTaM IpeJiaracTcs
BOCIIOJIb30BaThCSl CBAPOYHBIM TEXHOJOTHUECKUM OOOPYJOBAHUEM, HAXOJSAIIMMCS B HAy4YHO-
obpaszoBarenbHOM T1eHTpe «CBapounbie TexHomorum» — «HI'TY-Kjellberg Finsterwaldey.
Mertamiorpadguueckie Hccae0BaHUs MPOBOJATCS Ha COBPEMEHHOM OOOPYAOBaHUH, KOTOPOE
pacmoJyiaraeTcsi Ha TeppuTOpuu Kadeapsl "MarepuanoBeieHUE B MAIIMHOCTPOCHUH'": CBETOBBIE
mukpockonbsl Axiovert 40MAT, AXIO Observer Alm; npocBeuyMBAIOMIMKA 3JIEKTPOHHBIN



mukpockon Tecnai G2 20TWIN, pactpoBslii smekTpoHHBIH Mukpockon EVO 50 XVP,
yCTaHOBKa peHTreHocTpykTypHOro aHammn3a ARL X'TRA, OnTuko-3MUCCUOHHBIN CIIEKTPOMETP
ARL 3460 Quantris.

Koutpoub Beinonnenus PI'3 mpoBoauTes B ceMecTpe Ha KaKI0M MPAKTUYECKOM 3aHATHH.

O6wem nosicHuTenbHOM 3anmucku 20-25 ctp. komnbeloTepHoro Habopa. ®opmat Oymaru A4
— 210 x 297 mm. Ha THTYJIBHOM JIMCTE€ MOJDKHBI OBITH YKa3aHbl IUCLUUILIAHA, HOMEpP H
HanMeHoBaHue Tembl PI'3, damunus, uMs u rpynna cryjneHTa. TUTyapHBIA JUCT odopMitseTcs
no obOpasity, mpuBeaeHHOMY Ha pucyHke 1. OcHoBHbIe coctaBistomue PI'3: conepkanme,
BBEJICHUE, OCHOBHAS 4acTb, 3aKJIIOYEHHE, CIIMCOK HCIIOJIb30BAHHOMN JUTEpaTypbl. bpoutoposka
paboTHI JOJKHA OBITh KHMKHOM; ToJIst: cBepXy — 2,0 cm, cieBa — 1,5 cm, BHU3Y — 2,0 cMm, cripaBa
— 3,0 cm. lpudr nabopa Texcra AomwkeH ObITh 12-14 myHKTOB. MEXCTpOYHBIH HHTEpBAal
NOJNYTOpHBIA. TekcT JOMKEeH WJUIIOCTPUPOBAThCS CXeMaMu, TpadukaMH, pPHCYHKaMH,
tTabiuuaMu. PUCYHKH HOMKHBI OBITH CIENIaHbl B BEKTOPHOM rpaduueckoM penakrope (Kommac,
AutoCAD, CorelDraw, W T.I.) U MOTryT OBITh PACIOJOXKEHBI Ha OTICIHHOW CTpAHHUIIE.
[logpucyHnouHnass MOANMUCH JIOJDKHA pacroJiaraThCs IMOJ puUCyHKOM. Hymeparusi pucyHKOB
ckBo3Has. CMCOK MCIOJIb30BaHHOM uTepaTypsl oopmisiercs mo 'OCT.



[pumep gvinoanenuou pabomol.:

eab padoTHI M KCXOAHbIE JAHHbIE

[lenb paboTHI:
OcCyIecTBUTh MOACTUPOBAHUE HAMPSHKEHHO-IEPOPMUPOBAHHOTO COCTOSIHUS ~MaTepuana B
YCIIOBUSX JICKTPOAYTOBOM CBapKH.

JUsIst TOCTHOKEHUS! ITOCTABJICHHOMW 1IEJIM HE 00XOIMMO PEIIUTh CIEAYIONIHE 3aauH:

B koHeuHO-37eMeHTHOM KoMIUiekce Sysweld MmocpescTBOM HCIONB30BaHHs MacTepa CBapKH
Welding Advisor BBIIOJIHHTE pacyeT HampsKeHHO-Ae(GOPMHUPOBAHHOIO COCTOSIHHMS MaTepuaia B
YCIIOBHSIX 3JICKTPOAYTOBOM CBapKH.

MaremaTu4eckoe MoJeJMPOBaHHE HANPAKEHHO-1e(POPMUPOBAHHOIO COCTOSIHUSI MaTepuajia
B YCJIOBHUSIX 2JIEKTPOAYTOBOii CBApKH.

1. Texauueckoe 3a7aHue

1.1.IlpoBecT HATYpHBIH SKCHEPUMEHT — COCAMHHUTH IUIACTUHBI M3 HEPKABEIOIIeH CTalu Mpu
MOMOIIM TEXHOJIOTUM CBApKU COTJIACHO PHUCYHKY | W OIEHHTH pa3Mep 30HBI TEPMHYECKOIO
BIIUAHUA.

TLiacTHHa 1

S

Pucynok 1.YcnoBHoe n3o6paxeHne CThIKOBOTO COEIMHEHNUS.

IlmacTHHA 2

1.2.Hanucath mporpaMmy M BBIMIOJIHUTH pacdyeT B mporpamMMHOi cpeae Sysweld u cpaBHUTH C
JAHHBIMU, IIOJy4EHHBIMU B PE3YJIbTATE DKCIIEPUMEHTA

2.Acxoanbie JaHHBIE

Tpebyercs mpousBecTy CBapKy JBYX IUIACTHUH BCTHIK.
B Tabauue 1 npencraBiaeHsl rabapuTHBIE pa3Mepbl M MaTepUalIbl IJIACTHH.

Tabnuya 1 - Pazmepovl u mamepuansvl c6apueaemulx niaCmuH.

[Inactuna 1 Ilnactuna 2
[upuna 50 50
JmmHa 100 100
Tonmumna 4 4
Marepuan 12X18HIOT 12X18HIOT




3. HaTrypHblii 3KCIIEpUMEHT
CoenuHeHne IUIACTMH U3 HepxkaBewomed cramd  Mapku  12X18HIOT

OCYILIECTBIISIETCA MPU MOMOIIM TEXHOJOTUM TOJyaBTOMATUYECKOW CBApKU B Cpeje
aprona. Jlns Hepxkasetomein cranmu Mapku 12X18H10T mombuparoTcst ciemyromuii
PEXKUM CBApKH, IIPE/ICTaBIICHHbIE B TA0IUIIE 2

Tabauya 2 — Pesicum ceapku

Hanpspxenue B 21
Cuita Toka A 120
JlmameTp a3mekTposia MM 0,8

Caapka ocymiecTsisiercs 35ekTpoaoM Mapku 12X18H10T
nuametpoM 0.8 Mm.
Bpewms ocymecTBiienus nporuecca-10c.

H€O6XOIII/IMO IIOATrOTOBHUTD MI/IKpOIHJIH(I) CBApHOro 1mBa, I ACTAJIbHOI'O

W3Y4YEHHUS CTPYKTYPHI.

Pucynox 2. Mukponumd cBapHOTo 1IBa.
[Tpy moMoIM MUKPOCKOIA U3YyYAETCA CTPYKTypa CBAPHOTO IIBA U U3MEPSAETCS

30Ha TCPMHUYCCKOI'O BIMAHHUA.



Pucynok 3. MukpocTpykTypa CBapHOTO 1IBA.

3.1Co3n1aHue ceTKH
Beioupaem Application-Welding Advisor- Heat imput fitting. B oTkpbiBIemMcs

okHe BeIOMpaeM Materials monrpyxkaem 06a3y maHHBIX MatepuanioB. Jlanee
HeoOXoMuMo HakaTh Ha MKOHKY Pre-defined u BeiOpars THI coemmuenus buttjoint

wld_prf.cnd. 3agaem mapametpsl cetku (PrucyHok 4).

r —
3¢ Parameters = |5 S
. - - -
‘Weld line
Reference line (), (7
— Minimun element size ‘
Maximuwm Element size
e B—
C1
(11 CZ )
| 131 ‘ (1) |
I T 1
Fieriems COHPOHENT C1 THICKNESS {greater or equal to COMPONENT C2 THICKNESS) arz:z;:4
COHPOHENT C2 THICKNESS (if enpty same as COMPOMENT C1) @) ::d
Reinitialise| |WIDTH OF COMPONENT C1 {3y 1 3 50
WIDTH OF COHPOMENT C2 (if enpty sane as COHPONENT C1) {a : 3 50
# of Elts. in THICKNESS (EYEN) (Default = par[1] of PA2G_nesh.par} 5)::4
HINIHAL ELEHENT LENGTH {(Default = nin thickness / par[21 of PA26_nesh.par) B):31
HAXTHAL ELEMENT LENGTH {if enpty same as HINIMAL ELEHENT LENGTH) 7y iz d
Save | Close | Help ...

Pucynoxk 4. [Tapamerpsi 2D ceTku.

Jlanee HEOOXOaUMO 3a7aTh CIECIYIONIYIO TIEPEUCHb MapaMeTPOB JJIsi CO3JaHUs

nmpocTpaHcTBeHHOM ceTku (PucyHok 5), u creHepupoBath ee (PucyHox 6).



Heat source center

- L_HS
2°SMIN D
L) n*SMAX »

<
progression degression
3/4 elem 3i4 elem L FINE
Jhcem | L >
et =
i mSMIN
Y axis
L_TOTAL

< >

<

TOTAL LENGTH OF 3D HODEL 13: ; 100

LENGTH OF SECTION HITH FINE ELEMENT {needed for steady state computation) 2); ; 15

DIST. OF HEAT SOURCE CENTER FROM THE END OF 3D MODEL {needed for ste stat putation) (33: ; 15

HINIMAL ELEMENT SIZE {Default = Molten zone length / Par[3] of PA2G.nesh.par} “: ;2

HAXIMAL ELEMENT SIZE {Default = Molten zone length *# Par[31 of PA2G.nesh.par} 9 ;6

Save 1 Close | Help ...
Pucynox 5. [Tapamerpsi 3D ceTku.
R = ——— L ==
| File Options Application Utilities Postprocessing Drivers Comands Others Help
@ Blaa|.sn =+ oo 000 6|6l mml =) & S K

Heat Input Fitting
_ Metal. Fitting
Local Model Mizard
_Pan-fssenbly Hanager
CCT and IT Diagrans ||
Metallurgical File ||
Paraneters fdjust, | \
Others

Pucynok 6. Mozenb ceTku.
Jlanee HeoOX0IMMO 3a/1aTh MaTEpHall IUIACTUH U 3JIEKTpoaa. B naHHOM ciyyae
3TO0 Hepkaseromas ctanb mapku 12X18H10T, koropoil B mporpaMMHOM MPOAYKTE

Syswold coorserctByer X5CrNil810.

3.2.Co3nanue pyHkuuu u makpodororpadpuu.
3anonmHseM BKIanKy Process ykaspiBas B HEH MOIIMHOCTh, KOTOpas
MCTIONh30BaIach MPH MPOBEICHNU HATYPHOTO dKcniepuMenTa (PucyHok 7).



<
¢ Heat input fitting [E=REN =
-
“ Heat input fitting - Geometry
I Batch | woa
Drivers :
Broups... Haterial DB... Functions DB...
[3
= Geonetry |
= Haterial |
/ Process
Process tupe 3 Location {Default}
w &l Baussian Function nane funcl:
“* Double ellipsoid
+ 3D conical Gaussian UR=Uf #exp{-y~2/af"2)#H UR=Or=exp{-y~2/ar"2}=A
~ Custon Rzenpl{-w"2/b 2} xenp{-2"2/c"2)
of 100 O RMog
af 5 ar i3
b a. c 2
[
%0 o ay i
Yo 1 L ||
E s
Power {(TotalsEfficiency) 2094
funcl (4), E: 2092, Of: 100, af: 2, b: 1, xo: 0, yo: 0, zo: 0, Or: 100, ¢
Zeptave | i
0K | Close | Help... |
——

Pucynox 7. Co3nanue QpyHKIuu.

Hanee oOpartumcst k Briagake SOIVe W BBelmeM 3HA4YCHUS TEMIEPATypPbl
npoBeneHust npornecca(20) u ckopocts mporecca (10). Tlocme sToro HEobXxoauMo
3aiiTi B Time-space functions u BBecTn mapameTpbl HEOOXOAUMBIC JJISI OTOOPAKEHUSI
MCTOYHHMKA HarpeBa B CEpeAHHE Mpolecca.

34 SYSWORLD -

- * - — su—‘—]‘:@

nds  Others Help

3Bl al.srx o] ko ool oo e|§ w| & 8@ 5

‘ Eile Options fpplication Utilities Postprocessing Drivers

s

3368 PARAMETERS = 7990 11357 1

= 100000 § 1 3 o 36
9368 END OF THIS PROCEDURE - CPU = 0.03 ELAPSE = 0, RATIO = #,#%
™

ource position is for time 8.500000

See

T =T =

Pucynoxk 8.McTounk HarpeBa B cepeuHe nporecca




Jlanee BBIMOJIHSEM pacyeT W U3ydaeM MOIy4duBIIyrocs Mmakpodotorpaduio (Pucynok
9).

File Options fApplication Utilities Postprocessin

=IB|u] 8] 4| 5] =% 2] 58] 8|8 8] B x| o & W]

——+ Source position is for time 8,500000

Pucynox 9. MakpodoTorpadus cBapHOTo IIBa HATYPHOTO SKCIIEPUMEHTA.

Coxpansem (QyHKIMIO. AHAJIOTMYHBIM METOJOM CO3[aeéM oOcTaBliudecs 8
dbynakuuii (Pucynox10-17) cormacHo tabmmuie 3.

Tabauya 3. [lapamempol 0ns coz0anus hyHKyuil.

V. [q 1500 2092 3000

5 Func?2 Func5 Func7(mepeBap)
10 Func3 (aempoBap) Funcl(akcnepemenT) Func8

15 Func4 Func6(aenposap) Func9(anposap)

SECTIONS

Pucynok10. MakpodoTtorpadust coorBeTcTBYeT hyHKIIMN No2.




SECTIONS

Pucynok 14. Makpodotorpadun coorBeTcTByeT HyHKINN Neb.



SECTIONS

Temp
Time 17
Comput.Ref Global

Pucynox 17. MakpodoTtorpaduu coorBercTByeT hyHKIHHA Ne9.

[To momyuenHbpIM MakpodoTorpadusM JenaeM BBIBOJI U TOM, KAKH€ BapUaHTHI
HEO0OXOJIMMO OCTaBUTh U JICTAJIbHEE U3YUUTh IS MO00pa HauboJiee palioHaILHOTO
pexuma.

3.3. Co3nanue npoekTa

OtkpeiBaeM okao Welding Wizard, B Hero moarpysaem co3gaHHy0 (yHKIUIO
(Funcl), Ga3y naHHBIX MaTepHalOB, U MOJEIb CICHEPUPOBAHHOUM ceTku. [lanee
3arotHsseM paszzen Material Properties (Pucynok 18).



H.X6CrHi1810. thernonetal _cp_phases.nn

H,¥bCrHil1810,nechanical _phases,nn

GROUP #C1_3D% HATERHT H.X5CrHil810.thernometal_cp_phases.nn HATERHECH H.:

GROUP $C2_3D% HATERHT H.X5CrHil810,thernonetal_cp_phases.nn HATERHECH H.}
GROUP $BEAD_PA2G$# HATERHT H.XGCrHil810.thernonetal_cp_phases.nn HATERHEC

Pucyok18. Co3ganue rpyrin CBONCTB MaTepHUAaIOB.

3anonHsem BiiIaaky Heat Exchange (Pucynok 19)

GROUF $5KIN$ FUNCTION 8CONVECTIVE AND RADIATIVE LOSSES mnd CHTTEHP 20,
GROUP $FRONT$ CHTTEHP 20

Pucynok 19. lanusie Heat Exchange.
3anosnsem Briaaky Clamping Conditions (Pucynok20).



..
A

m GROUP $H_FREE_ALL$ / FREE
Suppress ALl

Pucynok 20. Janusie Clamping Conditions.

3anonnsem Bkiaanky Solve Parameters(Pucyrnok21).
Mo A WA

C1_30
c2.30

BEAD_PAZG

1000 2000

C:/Polyanskaya/clanped_good_quality_wadv_ther,par.

:/Polyanskaya/clanped_good_quality_thin_naterial_wadv_nech.par:

Pucynok 21. [lanusie Solve Parameters.
BrinosnHsgem pacuer npoekra.



3.4.TemneparypHbie XapaKTePUCTUKH

[Iocne BBITOTHEHMSA pacucTa HpOFpaMMOﬁ H€06XOI[I/IMO O3HAKOMUTLCA C

pesynpraTamu. [l aroro HykHO nieperity o mytu Application — Welding advisor —

Postprocessing u moArpy3uTh 0AuH U3 (ailJIoB CO3IaHHOTO MPOSKTA OTBEYAOIIHMHA 32

TeMIlepaTypHble Xapakrepuctuku (Pucynok 22).

S )

Filter
I C:\Polyanskaya\s fdb

Directories Files

1%Polyanskaya'., - |HSF_POST100, fdb
C:\Polyanskaya. . PRO_1_POST1000. fdb

PRO_1_¥Y_POST2000, fdb
PRO_2_POS5T1000, fdb
PRO_2_POST2000, fdb
PRO_2_Y¥_POST1000. fdb |

I~ ]

Selection

I C:\Polyanskaya‘PRO_1_Y_POST1000, £ db]

0K | Filter Cancel |

Pucynox 22. [loarpyska ¢aiina.

Jlanee  HeoOXoaMMO  BbIOpaTh  HEMOCPEACTBEHHO

TEeMIIEpaTypHYIO

XapaKTEPUCTUKY M MOMEHT BPEMEHU XapakTepHbIA [JI1 CEpeAMHBbl Ipolecca

(PucHok23) u yBuaeTh pacrnpenencHaue reMeparyp (Pucynok24).

— -
S Postprocessing se\e-ctiunF El_I—J

Selection = £y .00 Option User nunber _||

—Type of postprocessing

-+ Geonetry “* Contours - Curves + Printing

~ Pattern -~ ¥Yectors - fonuors

Display options...| dJ Beforsed sheps X I:ifivf}E?iZ{kE%E?

 Dperators

- Absolute value

List of loads

(19} < Tine 4.5 > A ALl Select
(20} < Tine 4.75 >
(21} < Tine 5 > —
(22) < Tine 5,25 > v Snap
(23 < Tine 5.5 >
(24) < Tine 5.75 >

~ Yideo
i

0K I Cancel | Close | Help... I

Pucynok23. Bei6op maHHBIX AJi pacueTa TEMIIEPaTyPHbBIX XapaKTEPUCTHK.



S« SYSWORLD

T = C - —
Help

a9l ¥]

File Options Application Utilitics Postprocessing Drivers

=Bla a5 =]+ 0] o2 0|00

Connands  Others

|G el oo ol B ] ]

Convert
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Pucynok 24. OtoOpaxeHue TeIIOBbIX XapaKTEPUCTHK.

Jlanee HEOOXOAMMO pa3OUTh MOTYUUBIYIOCS KAPTUHKY Ha CEYEHUS U BHIOpATh
HeoOxoaumoe (PucyHok 25-26).
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Pucynok 25. Pa3Ouenue Ha ceueHus.
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Pucynok 26. Ceuenue Ne5.
3ateM HEOOXOJUMO MOCMOTPETh CKOPOCTh HarpeBa u oxjiaxjaeHud. st 3Toro

B okHe Results selection myxxHo BbIOpaTh Temperature rate (At nodes). B oxne

Postprocessing selection taxxe BeiOpaTs Contours u Bpemst (Pucynok 27).
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Pucynok 27. CBapHO€ COeIMHEHUE, BPEMSI I MAaKCUMAaJIbHbIE CKOPOCTH

OXJIAUKACHWA M HArpcBa.



Maxkcumanvnasn ckopocmo nHazpesa — 4796.81 °C/c.
Makcumanvhas ckopocmo oxnaxcoenus — (-3116.16) °C/e.
Janee HeoOXoAMMO pa3lCiIUTh CBapHOoe coeauHeHne Ha 10 gacrei

(Pucynox28) u BeIOpaTh Ty, Ha KOTOPOM BUAHO Hauao oxjaxacHus (Pucynok29).
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Pucynox29. Pa3buenue Ha ceueHusl.
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Pucynok 30. Ceuenue Nel2-OxiaxxaeHue.
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PI/ICY_HOK 31. Ceuenue Ne7. Harpes

3.5.®a30Bblil cocTaB
Jlanee  BoIOMpaecm  Phase_proportions, 4to0bl MOCMOTpeTh  (ha30BbIC

cocTaBisrone coenuHeHus. [Ipu comepkannu xpoma 6omee 12...15 % cranp umeer
Tobko o (0)-ctpykrypy (Pucynok 31). Ilpu MeHBIIMX CcOAEpKAHUSX XpoMa B

obnactu Temneparyp 800...1400 °C umerotcs Y- u y+ + a-TBEp/Ible paCTBOPHI.
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Pucynok 32. CTpykTypa CBapHOTO COETMHEHHS.



3.6 MexaHn4yecKue XapaKTepUCTUKHU
s storo HyxHO mnepedtd mo mytm Application — Welding advisor —

Postprocessing u moarpy3uts oauH U3 (HailyioB CO3JAHHOTO MPOEKTa OTBEYAIOMINH 32
MexaHn4yeckue xapakrepuctuku. Onpeaenuts aedopManuio otHocurensHo OX, OV,

OZ, HopManbHyI0 JepopMalii0 U1 MaKCUMaJIbHYIO pe3yibTupyromyto (Pucynok 32-
46).
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Pucynok 33. Pacnipenenenue nedopmaiuu no ocu OX.

Hanee HeoOxoaumo pa3OuTh Mojaenb Ha cedyeHus (Pucynok33) u  BbIOparth
Heobxoaumoe (Pucynok34).
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Pucynok 34. Pa3bouenue Ha cedeHus.
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Pucynoxk 35. Ceuenue Ne 5
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PI/IC}IH_OK 36. llepopmanius otHOcuTENbHO OY
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Pucynox 37. Pa3Ouenuie Ha ceueHusl.
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Pucynok 38.Ceuenue Ne5.
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Pucynok 39. Jlepopmanust otHocutenbHo OZ.
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Pucynok 40. Pazbuenue Ha ceueHusI.
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Pucynok 41. Ceuenue Ne4.
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Pucynok 42. HopmansHas nedopmanus (HopMalin3zoBaHHas aedhopmaris).
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Pucynox 43. Pa3Ouenuie Ha ceueHusl.
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Pﬁ;yHOK 44. Ceuenune Ne4.
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Pucynok 45. MakcuMainbHas pe3yabTUpyoIias aedopmMarius.
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Pucynok 47. Ceuenue Neb6.

CgeneM Bce pe3ysibTaThl B TAOIUITY 4.
Tabauya 4. Pe3yrvmamul 0epopmayuu

Max Min

ITo ocu OX 0.042 -0,231

ITo ocu OY 0.025 -0,266




[To ocu OZ 0,223 -0.453

HopmanuzoBannas nedopmanus 0.464 1.27-10*

MaxkcuManbHas pe3ynbTupyromas aepopmaus 0.223 -0.142

3.7.HanpskeHus
3arem B okHe Results selection meoO6xomumo BeIOpaTh Stresses (At nodes) —

HaMpsDKCHHs, BO3HHMKAIOIIME B Tpoliecce cBapkd. Ilociae B TMOSBUBIIEMCS OKHE
Postprocessing selection Hy>xHO BBIOpaTh OCH M HanpsbKeHUE 10 Musecy.

Sigma 11 — nanpsbxenue mo ocu OX, sigma 22 — Hanpsbkerue mo ocu OY, sigma 33 —

Hanpspkenue mo ocu OZ, von mises stress — nanpsbkenue no Musecy (Pucynok 47-
58)
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Pucynok 48.Pacnpenenenne nHanpsikenui mo ocu OX.
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Pucynok 49. Pa3ouenue Ha ceueHusl.
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Pucynok 50. Ceuenue Ne4.
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Pucynok 51. Pactipenenenue Hanpsoxenuit mo OY.
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Pucynok 52. Pa3Ouenue Ha ceueHus.
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Pucynok 53. Ceuenue Ne4.
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Pucynox 54. Pacnipenenenue HanpsixeHui o OZ.
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Pucynok 55. Pa3Ouenue Ha ceueHusl.
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Pucynok 56. Ceuenue Ne3.
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Pucynok 57. Pacnipenenenne HanpsikeHud no Musecy.
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Pucynox 58. Pa3ouenne Ha ceueHusl.
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Pucynok 59. Ceuenue Ne4.
Pe3ynbTarhl u3MepeHus HalpsHKEHUH HE00XO0MMO CBECTH B TaOHILy S.

Tabauya 5. Pe3ynomamul HanpsoiceHutl

Hanpsxkenue Hanpsxenue
pacTsHKEHUs CoKaTUs
ITo ocu OX 569.91 -434.6
[To ocu OY 760.48 -176.97
ITo ocu OZ 405,34 -179.77
Max Min
Hanpspxenue no Musecy 372,05 0,654

4. Bb100p pauoOHAJBLHOIO PesKMMAa
UToOB! ONIpeAeuTh paliOHATBHBINA PEXKUM HEOOXOAMMO MMOCMOTPETh MAaKCUMAJTbHBIC
Y MUHUMAJIbHBIC 3HAYCHUS HANIPsDKeHHH 1 edopmaruii B Tadmuiie 6-7.



Tabnuya 6 — 3uauenus degpopmayuu OJist PeACUMO8 C8APKU

No pexuma Pexum 2 Pexum 4 | Pexum 5 Pexum 8 | Ne
ITo ocu OX max 0,078 0,066 0,032 0,037 5
min -0,292 -0,089 -0,476 -0,632 8
ITo ocu OY max 0,029 0,041 0 4,308 5
min -0,318 -0,157 -0,412 -0,492 8
ITo ocu OZ max 0,210 7.813 0,335 0,368 2
min -0.459 -0,772 -0,305 -0,289 4
Hopmanm3oBanHas | max 0.493 0.774 0,522 0,663 2
nedopmarus min 357-10% |2.84-10% |459-10°* |037-10% |5
MaxkcumaibHas max 0,210 0,066 0,335 0,368 4
pesyibTHpYIOmas | min -0,188 -0.061 -0,238 -0,282 8
nedopmarus
Tabruya 7 — 3nauenus HAnPsAA*CeHUl Ol PEHCUMO8 CEAPKU
Ne pexuma Pexum 2 Pexum4 | Pexum 5 | Pexum 8 Ne
max 187,84 2043,55 166,27 185,527 5
ITo ocu OX )
min -310,454 -669.45 -353,47 | -359,916 2
max 444,384 2387,03 328,89 312,605 8
ITo ocu OY )
min -188,57 -342.357 | -177,43 -177,77 5
max 170,411 1984.76 19,232 24,92 5
ITo ocu OZ )
min -85.25 -739.782 -12,65 -17,136 5
Hanpspkenne max 320.408 376,35 368,83 372,558 2
o Musecy min 4.815 0,373 1,564 3,046 4




OCHOBBIBasICh Ha MOJYYEHHBIX JAHHBIX MOXKHO CJHeJIaTh BBIBOJ O TOM, YTO
HauOoJiee palMOHATILHBIM PEKUMOM CBapKU OyneT ABIAThCS Pesxkm Ne5.

S.PaniuoHaJIbHBIN PeKUM

PaccMoTpuM TeMIiepaTypHbIE XapaKTEPUCTHKHU, AeopManuu U HanpsHKEHUS
JCHCTBYIONINE HAa 0OBEKT B MPOLIECCE CBAPKH.

5.1. TemneparypHble XapaKTePUCTUKHU
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Pucynoxk 60. OToOpaxeHne TemIOBbIX XapaKTEPUCTHK.
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Pucynok 61. Pa3buenue Ha ceueHus.
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PHcyH(;K 62. Ceuenue Nel6.

CrnenyomuM maroMm HeoOX0oAMMO MOAPOOHO paccMOTpeTh oxiaxkiaeHue (PucyHok
62).
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Pucynox 63. OToOpaxeHue MakCUMaJIbHBIX CKOPOCTEN HarpeBa u OXJIaxXICHHUS.
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Pucynok 64. PazboueHue Ha ceueHus.
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PE/ICYH&)K 65. Ceuenne Ne6 OxmaxaeHue.
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PI/IC}/I_{OK 66. Ceuenne Nel0 Harpes.
Makcumanvnasa ckopocmo nazpesa — 4150.22 °C/c.

Makcumanvhas ckopocmo oxaaxcoenusn — (-2283.82) °C/e.
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Pucynok 67. CTpykTypa CBApHOTO COEIMHEHHS.



5.3.MexaHu4ecKHe XapaKTePUCTUKH
Paccmotpum nedopmanuu cBapHoro coemuHeHus: otHocutenabHo OX, OV,

OZ, a Taxke HOpMalibHbIE JedopMalud U MaKCUMAIIbHYIO PE3yJbTUPYIOIIYIO

(Pucynox 66-80).

3¢, SYSWORLD - = T i |

| Eile Options fpplication Utilitiss Pestprocessing Orivers Cossands Others »ulpl

=B @ & -5 = o] #] 8] 2| 8] @ O O] @ 6 | o) L W] m] =L

PEN POST 2000

1% OPENING OF C:/Polyanskaya/PRO_5_V_POST2000,Fdb FILE
=]

Pucynox 68. lepopmanus otHocutenbHo OX.
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Pucynok 69. Pa3Ouenue Ha ceueHus.
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Pucynok 71. lepopmanust otHocutesnbHo OVY.
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PucyHnox 74, Hedopmanust otHocuTenbHo OZ.
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Pucynok 77. HopmanbHubie aedopmaruu.
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Pucynok 78. Pazbuenue Ha cedeHus.
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Pucynok 80. MakcuMainbHas pe3yabTUpYIOIIas aedopMarius.
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o 71;1/10;1;01( 82. Ceuenne Ne7.
Csenem pesynbTaThl B Ta0uIty 8 (Tadmumas).

Tabnuya 8 Pezynbmamol 0epopmayut

Max Min

[To ocu OX 0.032 -0,476
ITo ocu OY 0 -0,412
ITo ocu OZ 0,335 -0.305
HopmanuzoBanHas negopmanus 0.522 4,59-10™
MakcumanbHas pe3yabTupyromas neopmarus 0.335 -0.236

5.4. Hanpsizkenust

PaccMoTpuM HampspKeHUsT CBApHOTO coeauHeHus. Sigma 11 — HanpspkeHue
o ocu OX, sigma 22 — nanpspkenue mo ocu OY, sigma 33 — HanpspKeHUe 1Mo OCH
OZ, von mises stress — Hanpsokerue mo Musecy (Pucynok 81-55).
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Pucynok 83. Hanpsixenne otHocutennbHO OX.
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Pucynok 86. Hanpsxenne otHocutensHo OY.
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Pucynok 87. Pazbouenue Ha cedeHuUs.
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Pucynok 88. Ceuenue Ne7.
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Pucynok 89. Hanpsxkenue otHocutenbHO OZ.
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Pucynox 90. Pa3Ouenuie Ha ceueHusl.




5¢ SYSWORLD » D ==

Eile Options Application Utilities Postprocessing Drivers Conmands Others Help

EE e PR EEEEE e

Card
Convert
fiveraging
Display
Hardness

#xxex0PEN POST 2000 I

83 OPENING OF C:/Polyanskaya/PRO_5_V_POST2000,fdb FILE

]

=T =" T =

7PI/IC}1HOK 91. Ceuenue Ne7.
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ISHCYI:IOK 92. Hanpsixenue no Muszecy.
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Pucynok 93. Pa3bouenue Ha ceueHus.
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Pucynok 94. Ceuenue Ne 7.

CaeneMm pe3yibTaThl B TaOIMILY 9.



Tabnuya 9. Pe3ynomamul HanpsisceHull.

Hanpsixenue Hanpsioxenue
pacTsbKeHUs CoKaTus
ITo ocu OX 166,27 -353,46
ITo ocu OY 328,89 -177,43
ITo ocu OZ 19,23 -12,65
Max Min
Hanpspxenne no Musecy 368.384 1,565

6. BoiBoabI

B xoxe BbImonmHEHWS JaHHOW pacuyeTHO-Tpaduyeckoil paboThl ObUIH
NOJYYCHBI HABBIKM 10 paboTe B mporpaMMHOM mponykre Sysweld. M3yden
OCHOBHOW aJITOPUTM IOCTPOEHUSI NPOCTPAHCTBEHHO- BPEMEHHOW (YHKIHMH U
pacuera TemMrepaTypHbIX XapaKTEpPUCTUK, AePopMaliil U HapsHKEHUH.

B pesynpraTe OBLT BBIABIECH PpalUOHAIBHBIA PEXKUM, IPU KOTOPOM
HEOOXOJMMO MPOBOJUTH MPOLECC TOIYyaBTOMATHUYECKONM KOHTAaKTHOW CBapKHU B
Cpezie aproHa, UCroJib3yst 00pasiibl u3 cranu Mmapku 12X18HI10T.

JIaHHBIN peXUM 00ECTIeUNBACT MUHUMATbHBIE 0eopMayulL.

[To ocu OX -0,476

[To ocu OY -0,412

ITo ocu OZ -0,305

Hopmanshas nebopmaumst 4,59%107*

MakcumanbHas pesyasTupyromas negopmarusa -0,236

MunumanvHvle HaNPANCEHU.
ITo ocu OX -353,46

ITo ocu OY -177,43

ITo ocu OZ -12,65

Hanpsoxenust mo Musecy 1,565




denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICITIETO 0Opa30oBaHUs
«HoBocuOupckuii rocy1apCTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa npoekTupoBaHUs TEXHOIOTUYECKUX MAIIUH

HacnopT 33)13HI/II7[ JJISI BBINMOJTHEHUSA MMPAKTHYCCKUX paﬁoT
o AuCHUIUIMHE «MaTteMaTuyeckoe MOACIMPOBAHNE U ONTUMU3ALIMS TEXHOJIOTHYECKUX
MIPOLIECCOBY, 3 CEMECTp

1. MeToanka OeHKH

Jist 3amMTHl TPAKTHYECKUX paldOT CTyIEHTaM MpeajiaraeTcs BBIMOIHUTH CIEAYIOIUN
TUIIOBOM HaOoOp 3amaHuii. PacmpenencHue 3agaHuil MPaKTUYECKUX 3aHATUH 10 TPOBEPSEMBIM
KOMIIETCHIIMSIM YKa3aHo B Ta0mmie «OO000ImeHHas CTpyKTypa (OHIA OIEHOYHBIX CPEICTB
y4eOHOM TUCIUITIIHHBI.

BricTaBieHne OIEHOK HA MPAKTHYECKOM 3aHITHH OCYIIECTBISICTCS HA OCHOBE BBHITIOJTHEHUS U
3alIMThl OJHOTO THIIOBOTO 33J[aHusl (CM. BBIIIE). 3aIIHUTa MPAKTUIECKOH pabOThl B COOTBETCTBUU
C YpOBHEM 3HaHWIA: "ymHoBIeTBOpUTENBbHO" — 1-2 6ar; "xopomo" — 3-4 6amna; "oraudHo" — 5-6
0auIoB.

2. Kputepuu oneHKH

Paboma cuumaemcss He 6bIMOJIHEHHOU, €CIIA CTYISHT HE OCBOWJ TPAKTUYCCKUU W
TEOPETUYECKHI MaTepHaibl; olleHKa coctapisieT 0 OaioB.

Paboma cuumaemcs 6vinonHenHoU HA NOPO20BOM YPO6HE, €CIH CTYACHT OCBOWI
MPAKTUYECKHI MaTepuall, HO He CMOI' 0000IIUTh TCOPETHUCCKHI MaTepHall, OLIEHKA COCTABJIsCT
1-2 Gam.

Paboma cuumaemcs evinonrnenHol Ha 0a3080M ypoeHe, €Civ CTYIEHT CMOT OOOOUIUTH
MPAKTUYCCKUA W TCOPETHUSCKHUNA MaTephaj, JOIYCTHJI HECKOJIbKO OMIMOOK MPH ONpPEISICHUN
napaMeTpoB MaTeMaTHYECKOW MOJICNU, MPUBET HE JOCTATOYHO YETKYHO apryMEHTAIIHMIO CBOMX
IENCTBUH U BBEIBOJOB, OIIEHKA COCTABIIIET 3-4 Oaia.

Paboma cuumaemcs vinonHenHol Ha RPOOBUHYHOM YPOGHE, €CITU CTYJIEHT CMOT O0OOIIHUTh
MPAKTUYECKHA U TEOPETUUYCCKUN MaTepuall, MPUBET TOCTATOYHO YETKYIO apryMEHTAITUI0 CBOUX
JEHCTBUI MPU MOCTPOSHUU MaTeMaTUYECKOW MOJIETH, OIIEHKA COCTaBIsET 5-6 OaloB.

3. HlkaJja oneHku

B oOmieil oueHke mo AMCHMILIMHE Oayibl 3a MPAKTUYECKUE 3aHATHUS YUUTHIBAIOTCS B
COOTBETCTBUM C NpaBWIAMU OaNIbHO-PEUTUHIOBOM CHCTEMBbI, NPHUBEAECHHBIMU B paboueit
porpaMMme JAUCLUHUIIINHBIL.

Ecnu B pesynbrare ciaum 3K3aMeHa CTYJEHT He HaOupaeT 26 GajuloB WIM C YU4ETOM CAadu
9K3aMEHa €ro CyMMAapHBIH peHWTUHT (OLleHKa Ha 3adyere + OlEeHKa 3a BbINOJHEHUe
NpaKTHYecKUX padoT + oleHKa 3a BeINoJIHEeHue u 3amuTy PI'3) He npeBbiaer 49 6amios, emy
BBICTaBJIsIETCA OlleHKa "HeynoBIeTBOpuTeNbHO" (FX) ¢ BO3MOXKHOCTBIO TIepeciadu.

ITpu nepecnade dK3aMeHa CTYJEHT HMMEET BO3MOXKHOCTH IOJIYYHUTh OLEHKY HE Bbllle E
("ymoBineTBopuTeNHHO").

CryneHT nMeeT BO3MOXKHOCTh MOJYYUTh JOMOJIHUTENBbHO 0 20 6ayuioB MpHU BBHITOJHEHUU
paboT, HEe MPEeayCMOTPEHHBIX OCHOBHOM MpOrpamMMoOil OCBOCHHS Kypca. JlaHHbIe BHABI padoOT
coryiacyroTcs ¢ mpernojaBateneM. OZHUM U3 BapUAHTOB JOMOJIHUTEIBHOW PabOTHl MOXKET OBITh
BBITNIOJTHEHHE BTOPOH pacd€THO-Tpaduieckoi paboThl IO APYroil TeMaTuke.

HToroBas olieHKa 1o AUCIHUILIMHE BBHICTABISIETCS COTTIACHO TaliuIe.

Tabmuma
98-100 [93-07 [00-92 |87-80 [83-86 [80-82 [/7-79 |73-76 [10-72 |67-69 [63-66 [60-62 [50-59 |25-49 0-24
At A A B+ B B- |C+ C C- b+ D D- E FX F
OTJIMYHO XOpo1Io YAOBJICETBOPUTEIBHO HCYIOBJIETBOPUTCIIEHO
3a4YTCHO HEC 3a4TCHO




4. IlepedyeHb NPAKTHYECKHUX PadoOT

IIpakTnyeckue padorbl Ne 1, 2, 3 «Crparerus co3ganusa 3D Moaeau 00LEKTOB pacyera
cpeacrBamMu__Sysweld m Ansys. MemmupoBanue 3D Mojaead M CO3AaHHE PeErvyJsipHoOM
KOHEYHO-3JIEMEHTHOJ ceTKH. IloaroroBka koMnoHeHToB K9M»

3aoanue:

CTyneHThl BBINOJHSIOT TPYIIOBBIE 33JlaHUsl 1O IOCTPOCHUIO MPOEKTOB B MPOrPAMMHBIX
komruiekcax Ansys, Sysweld mias pacyera: coeMHEHHs C HATSATOM; KOHHYECKOIO COEIUHCHHS,
COCIMHEHUS MPU3MATUYECKON HIMOHKON; COCIUHEHUS CErMEHTHOM IIMOHKOM; MPSAMOOOYHOTO
HIUTMIEBOT0 COEAUMHEHMS; SBOJBBEHTHOrO IUIMIIEBOIO COCIMHEHHS; TPEYTrOJIbHOIO IUIMIIEBOIO
COCIMHEHUS; MPU3MATUIECKOTO MPOPMIBHOTO COSIUHEHUS; Pe3bOOBBIX COCIMHEHUN; CBAPHBIX
COCTUHEHUN.

IIpakTnyeckas padora Ne 4 «Mcnoab3zoBanue moayis Heat Input Fitting macrepa cBapku
Welding Advisor»

3aoanue:

CryneHThl BBIOJIHAIOT IPYNIOBBIE 3aJaHUSl IO MOCTPOEHMIO MPOeKTOoB B moayie Heat Input
Fitting mactepa cBapku Welding Advisor.

IIpakTH4yeckas padora Ne 5, 6 «Co3aganue M pacyer CTAHJIAPTHOIO CBAPHOI0 COSIMHEHUS C
Hcnoab3oBanueM MoayJiass Welding wizard»
3adanue:

MonenupoBaHie TeMIEpaTypHBIX MOJIEH, CTPYKTYpHO-(Da30BbIX MPEBpAICHHH W HANPSHKEHHO-
ne(opMHUPOBaHHOTO COCTOSIHUS B CTAJISIX IPH HATPEBE C UCIIOJIB30BAHUEM KOHIICHTPUPOBAHHBIX
MCTOYHHUKOB dHepruu. Ctparerust coznanus 3D Moaenu 00beKTOB pacuera cpeactamu Sysweld.
MemmpoBanue 3D Mozenu u cozgaHue peryasipHON KOHEYHO-3JIeMEeHTHOH ceTku. [lonroroBka
komroHeHToB KOM. Hcnonbs3zoBanue mactepa cBapku (Welding Wizard). Buasl ucrounnkon
SHEPruM U (PYHKIMOHAIBHBIC 3aBHCUMOCTH, OINMCHIBAIOIINEC HMHTCHCHBHOCTH PACIHPEICICHUS
terta. Wcnons3oBanue monyns Heat Input Fitting macrepa cBapku Welding Advisor: 1.
[TpenBapuTenbHOE ONMKUCAHUE PACCUMTHIBAEMOTO CBAPHOI'O COEAMHEHUs; 2. 3arpy3Ka ¢aiina 6a3bl
MaTepHajoB B cUCTeMy; 3. BpIOOp W ommcaHue TeOMETPUYEeCKHX I1apaMeTpoB HCTOYHHKA
HarpeBa. TapupoBka uctouHuka sHepruu. 4. Co3nanue GyHKIUU UCTOUHUKA HarpeBa. Co3gaHue
W pacyeT CTaHJIapTHOTO CBApHOTO COEIMHEHHS C UcIoyib3oBanueM moayis Welding wizard: 1.
AxtuBaius Monynst Mmactepa cBapku Welding wizard; 2. 3arpy3ka KOHEYHO-3JIEMEHTHOM
MoJielH, PYHKIIMM UCTOYHUKA U MaTepHajla KOMIOHEHTOB; 3. 3arpys3ka ycloBUM TeriooOMeHa
MEXJy KOHTakTHbIMM moBepxHocTsimMu Mojaenu (Heat Exchange/ Imposed Temperature); 4.
O6o3nauenue Bua 3akperuienus mozaenu (Clamping Conditions); 5. Yka3aHue pannoHaJIbHBIX
ycIoBHi IpoTekaHus pacuera (Solver parameters).



