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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Ienas ocBoeHusi AMCHMILIMHBIL. V3ydyeHrne (QHU3NKO-XUMHYECKHX M METAJUTyprHYCCKUX SBICHUI
JUIE Hay4yHO OOOCHOBAHHOTO TIOCTPOCHHUS TEXHOJOTMYECKHUX MPOIECCOB OOpabOTKH MaTepUaAIOB C

HCII0JIb30BAHUEM KOHICHTPHUPOBAHHBIX HCTOYHHUKOB TCILJIOTHL

33[[3‘11/1 AUCHHUIIIMHBI

- 3y4eHne COBOKYIHOCTH SIBJICHUH, KOTOPBIE BO3HUKAIOT IIPU BO3ACHCTBUN
KOHLEHTPUPOBAHHBIX IOTOKOB YHEPIMH Ha KOHCTPYKLMOHHbBIE MaTEPHAJIbl U COCTABIISAIOT CYILIHOCTb
IPOLIECCOB TEPMUYECKON 00pabOTKH, HAIUIaBKU, CBAPKU U PE3KHU;

- OcBoeHHUE METOI0B ITPOrHO3UPOBAHUS XUMHUYECKOTO COCTaBa, CTPYKTYpPbI U CBOWCTB CTaJIel U
CIUIaBOB, IIPU BO3JICHCTBUYU HA HUX KOHLIEHTPUPOBAHHBIX IOTOKOB SHEPIHUU;;

- OcBOEHHUE METOJIOB MPUHATHUS 1 000CHOBAHMSI KOHKPETHBIX TEXHUYECKHUX PEIICHUH MpH
pa3paboTKe TEXHOJIOIMYECKUX IPOLeccOB 00pabOTKH MaTepUaloB KOHIIECHTPUPOBAHHBIX IOTOKOB

SHEPIHUH.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-4 ymenuem
MPUMEHSTHh COBPEMEHHBIE
METO/IbI JJIS pa3pabOTKu
MaJIOOTXO/IHBIX,
HEprocoeperaronmx u
9KOJIOTHYECKH YUCTHIX
MaIIHHOCTPOUTEIIBHBIX
TEXHOJIOTUH,
00ecTeunBaronX
0€30MacHOCTh
JKU3HENIESTEIbHOCTH JTIOIEH
U UX 3aIUTy OT BO3MOKHBIX
MOCJIEACTBHI aBapuid,
KaTtacTpod U CTUXUHHBIX
OescTBUI; yMEHHEM
HNPUMEHSTH CIOCOOBI
palroHaIBLHOTO
UCIIONIb30BaHUs CHIPHEBBIX,
SHEPTreTUYCCKHUX U IPYTUX
BUJIOB PECYPCOB B
MaITUHOCTPOEHUH

3HATh:
- OcHOBBI TepMOAEHOPMALITUOHHBIX
MPOLIECCOB, MIPOUCXOIAIIHNE TPU
00paboTKe KOHCTPYKIIMOHHBIX
MarepuasioB KII3 s ocBoeHust
TEXHOJIOTUYECKHX IIPOLIECCOB
M3TOTOBJICHUS U3/IETTUI MAllIMHOCTPOCHHUS,
- OCHOBBI (PU3UKO-XUMHUYECKUX U
METALTYPrUUECKUX SIBICHUM IS
pa3pabOTKX METOMK ITPOBEICHUS
AKCIIEPUMEHTOB, MOJEIUPOBAHMUS
TEXHUYECKUX OOBEKTOB U
TEXHOJIOTHYECKUX IPOLIECCOB.

YMETh:
- OcyI1ecTBIATh NOUCK U aHAIU3UPOBATh
Hay4YHO-TEXHMUYECKYIO0 HH(POPMALIHIO O
(U3UKO-XUMHUECKUX SIBJICHHUSX,
BO3HUKAIOIIUX B ITporiecce 00paboTKu
KOHCTPYKUMOHHBIX MaTepuanoB KIIO,
IIPOBOAMTD SKCIIEPUMEHTHI 110 3aJaHHBIM
METOJIMKaM ¢ 00pabOTKOM U aHAITM30M
pE3yJIbTaTOB;

- Mcnonb30BaTh METOIMKH OIPEEIICHUS
negopManuil ¥ HanpsHKEHUH B CBApHBIX
KOHCTPYKLHUSAX JIJIs1 pa3pabOTKU
MaJIOOTXO/IHBIX, SHEProcOeperaromux 1
HKOJIOTMYECKU YHCTHIX
MaIIMHOCTPOUTENIBHBIX TEXHOIOTHH.

TIK-11 cnocoOHOCTBIO
o0ecrieunBarh
TEXHOJIOTUYHOCTD U3IEIUN

3HATh:
- 3aKOHOMEPHOCTH BIIMSIHUS TAPAMETPOB
TEXHOJIOTMYECKOr0 Ipolecca Ha
(dbopMUpOBaHNE CBAPHBIX COSTUHEHUN U
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

U TIPOIIECCOB UX
HU3TOTOBJICHUA, yMeHI/ICM
KOHTPOJIMPOBATh
coOIroAcHNE
TEXHOJOTHYECKOMH
JOUCIHUITIINHBI HpI/I
MU3TOTOBJICHUH H3IE€JINH

METO/IbI 00€CTIeYeHHS TEXHOJIOTUYECKON
MIPOYHOCTH;

- 3aKkOHOMEepHOCTH (a30BBIX U
CTPYKTYPHBIX MPEBPAIICHUN OCHOBHBIX U
BCIIOMOTI'aTeJIbHbIX MaTEPHAIIOB,
MIPUMEHSIEMbIX JIJIs1 U3TOTOBJICHUS U3EIUI
MalIMHOCTPOEHUS.

YMETb:
- UCIIOJIb30BAaTh METOJbI U KPUTCPUHU
OLICHKH COIIPOTHUBISIEMOCTH METajlIa
CBapHBIX COEIUHEHHI 00pa30BaHUIO
rOpSYMX TPELIMH, TPOBOAUTH aHAIIU3
IIPUYMH HAPYILIEHUN TEXHOJIOTHYECKUX
IPOLIECCOB B MAIIMHOCTPOCHHUHU H
pa3paboOTKy MEPONPUATHI IO UX
IpeayNPEkKACHHIO;

- Hay4HO 00OCHOBAHO BbIOMPATh
OCHOBHBIE KOHCTPYKIIMOHHBIE U
BCIIOMOI'aTCJIbHBIC MAaTCPUAJIbI,
o0ecIieunBaroIie COMPOTHBISIEMOCTh
CBApHBIX COEIMHEHHI 00pa30BaHUIO
XOJIOTHBIX TPEIUH U Pa3MEPHYIO
CTaOMIIBHOCTD M3/I€JIMI MallTMHOCTPOEHUSI.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K YacTd, (OpMHpyeMON Y4acTHUKaMH OOpa30BaTEIbHBIX OTHOLICHWM
0JI0Ka IUCIUILINH OCHOBHOM MpodeccoHaIbHON 00pa30BaTeNibHON MporpaMmme MaliiHbl U TEXHOJIOTHS
BbICOKOA((DEKTUBHBIX MpolieccoB 00pabdoTku marepuanoB (nanee — OIIOII), HanpaBieHUs: MOATOTOBKU
15.03.01 MammHOCTpOeHue, ypoBeHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OaKanaBpHar.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHHUAM U YMCHHAM:
- 3HAaTb MeTO,Z[I/IKI/I pacydeTa TCIJIOBbIX nmosaeu npu ﬂeﬁCTBHH Pa3JINYHbIX KOHIICHTPUPOBAHHBIX
HCTOYHHUKOB TCIlJIa (HCHOILBI/I)KHBIX, ABVOKYIIUXCA, 6LICTpOI[BI/I)KYHH/IXC$I), B TOM YHCJIC U IJId 0COOBIX

CJIydacB

- 3HaTh CYHICCTBYIOHH/IG BHU/IbI CXEMATU3alUN HAIrp€BACMBIX TCJI U HCTOYHHUKOB TCIJIa IIPU CBAPKE

IJIaBJICHUEM

- yMeTh PaccunThiBaTh OCHOBHBIE XapaKTEPUCTUKN TEPMUUYECKOTO IIMKIIA TP CBAPKE IIABJIIEHUEM
(mpupalieHue TeMInepaTypbl B TOUKe; JIUHY pacIUIaBJICHHOW BaHHBI; MAaKCUMAJIbHYIO TEMIIEpaTypy,
JIOCTUTAEMYIO B Pa3IMUHbIX TOYKAX TeJla; MTHOBEHHYIO CKOPOCTh OXJIAXIEHUS; IIUPUHY 30HbI, HAarpeTon
BBIIIIE 3aJJAaHHON TeMIIEpaTyphl; AIUTEILHOCTh IPEObIBAHNS METalIa BBIIIE 3aJJaHHOM TeMIepaTypsbl), B

TOM 4YHUCJIC U JJIA 0COOBIX cJIydyacs

Pe3ynbraThl 00y4eHus1, MOIydYeHHbIE P OCBOCHUH JTUCLUIUIMHBI, HEOOXOAUMBI ITPU BBITOJIHEHUH
BBIMTYCKHOMN KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TepmoaedopMalmOHHBI 15 7 4 - 4 - - - - - 7 - IlodzomogKa K neKyuiemy KOHmpoio:
€ MPOLIEeCCHI MPH [ToBTOpEeHue MaTepuaa no paszaety
obpabotke K119 "TepmonedopMallMOHHBIE TPOLECCHI ITPU
1.1 | TepmonedopMaIOHHEI 15 4 - 4 - - - - - 7 - obpabotke KII3" u noaroroska k tecty Ne 1
€ TPOIIeCChI TIpU Ilodzomoska Kypcosoit padomur: Kypcopas
o0pabotke KIID paboTa npejcTaBiIeHa B BH/IE KPYITHOM 3a1aun
o y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3alaHusL: ONIpEeIeJIeHNE COCTaBa I1apora3oBoOH
(a3e1, reopMaruii M HAIPSHKCHAN B
IuTacTHHAX rpu 00padorke KI1D
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"TepmoeopMaLHOHHBIE TPOLECCH TIPU
ob6pabotke KITD"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 406 - 431
2 ODU3UKO-XUMHUUECKUE U 53 14 8 10 - - - - - 21 - Ilod2omogxa K mexkyuiemy KOHmMpOJiio:
METAJUTyprudecKue [ToBTOpeHne Marepuaa no pasaeny "OU3UKo-
MIPOLIECCH IPU XUMHUYECKHE H METAIUTYPIHYE€CKUE MPOLIECCHI
obpabotke KIID npu 06padoTke KI13" u moaroroska x recty Ne
2.1 | DuHMKO-XUMHYCCKHE U 53 14 8 10 - - - - - 21 - 2
METaJUTyprudecKue Iloozomoexa k nabopamopnoit pagome: Jlns

MIPOIIECCHI IIPU
obpabotke KI1D

BBITTOJTHEHHS 3aJJaHUHN TI0 JJAOOPAaTOPHBIM
paboram Ne 1 u Ne 2 HEoOX0oaMMO
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Npe/IBapUTEIbHO N3YYUTh TEMY H 33/1a41
BBITIOJTHEHUS JTAOOpaTOpHOIT pabOTHI, a TakK e
N3y4YUTH BOIPOCH BAPHAHTOB 00PaOOTKH
PE3YNIBTATOB MO U3YYEHHOMY B paszeie
"OUINKO-XUMHUIECKHE H METAJUTYPTHICCKIE
nporieccs mpu oopadoTke KIID" maTtepuany.
Ilodzomoeka Kypcosoit pabomui: Kypcopas
paboTa npeAcTaBiIeHA B BUAE KPYITHOHN 3a1a91
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IIPOEKTHOro perieHus. [Ipumep
3aJlaHus: ONIpeieJICHUE COCTaBa 1apora3oBoi
(asel, nehopMaruii ¥ HaPsHKCHAN B
IuIacTUHax npu oopadotke KI13
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
"®U3UKO-XUMHYECKUE U METAJUTYPrUUeCKUe
mporieccsl mpu 0opadoTke KIID"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], 250 - 379, 402 - 405
[2], 32 - 69, 190 - 307
[3], 160 - 267
[4], 3-10

CBapouHasi BaHHa,
KpHCTaJUTU3aLINs
MeTaJuia Ipy CBapKe U
(hopmupoBanue
HEPBUYHOMN CTPYKTYPHI
MeTaJuia 1Ba

28

14

3.1

CapoyHasl BaHHa,
KpHUCTaTU3aLHs
MeTaJula IIpU CBapKe 1
(hopmupoBanue
NIEPBUYHOM CTPYKTYpBI
MeTaJula 1Ba

28

14

Ilo020moeKa K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"CBapoyHas BaHHA, KpUCTaJUIM3allMsl MeTajia
IIpH CBapke U POpPMHUPOBaHHE MIEPBUIHOM
CTPYKTYpPHI MeTaJlIa IBa" ¥ MOJrOTOBKA K
tecty Ne 3

Iloozomogka Kk 1adopamopnoii pavome: JIns
BEITTOJTHEHUS 3aJJaHUH 110 JIAOOPAaTOPHOH padboTe
Ne 3 HEoOxoaMMO MpeIBapUTENEHO H3YIUTh
TEMY | 3aJ1a4¥ BBITTOJIHEHUS JIA0OPATOPHOM
paboTEhI, a Tak e N3YYIUTh BOIIPOCH BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
pasnene "CBapouHasi BaHHA, KPUCTAJLTU3AITAS
MeTaJula IPHU CBapke u (HOPMUPOBAHUE
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MEpBUYHOM CTPYKTYpHI MeTasuia msa'
Marepuay.
Ilodzomogxa Kypcosou padomei: Kypcopas
paboTa npeAcTaBiIeHa B BUAE KPYITHOHN 3a1a91
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3aJaHusL: ONIPEAEIIEHIE COCTaBa Mapora3oBou
¢a3e1, reopMmarii 1 HaIPSHKEHAN B
IUIacTUHax mpu oopadorke KI1D
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JOIOITHUTENBEHOTO MaTepyaa o pasieny
"CBapoyHas BaHHa, KpUCTAJUTM3AIIHsI MeTajlia
IpH cBapke ¥ (OPMHUPOBAHUE MIEPBUYHOMN
CTPYKTYpbI MeTaJIa 11Ba"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], 264 - 303, 344 - 358

[3], 267 - 286, 304 - 327

[4], 11-18

da3oBbIC 1
CTPYKTYpHBIE
NIpEBPALICHNUS B
MeTa/UIax MpH CBapKe.
CTaOUIBHOCTD
pasmepoB u HOpPMBI
CBApHBIX KOHCTPYKITHIHA

19

Ilo020mogKa K meKyuiemy KOHmMpoiio:
IToBTOpenne maTepuana mno paszaeny "Pa3ossie
U CTPYKTYpHbIE NIPEBpAILEHNs] B METAJJIax MPH
cBapke. CTaOMIBHOCTD pa3MepoB U (GOPMBI
CBapHBIX KOHCTPYKIMHA" U OATOTOBKA K TECTY
Ne 4

Iloozomoeka K nabopamopnoii pavome: J1ist

4.1

®a3oBbIE U
CTPYKTYpHBIE
TIpeBpaIleHus B
MeTaJulax MpU CBapKe.
CrabuiIbHOCTh
pasmMepoB 1 HOPMEI
CBapHbIX KOHCTPYKLUH

19

BBITIOJTHEHHS 33/1aHUH 110 T1a0opaTopHOi padore
Ne 4 Heo6X0AMMO TIpEeIBAPUTENBEHO U3YUNTh
TEMY M 3a/1a4H BBITIOJHEHUS J1a00paTOpHOH
paboTHI, a TaK k€ U3YYUTh BOIIPOCHI BApUAHTOB
00paboTKH pe3ysIbTaToOB 110 U3YYEHHOMY B
paszgene "d®a30BbIe ¥ CTPYKTYPHEIE
IIPEBpAaIleHHs B MeTaJIaX IIPH CBapKe.
CTabuIbHOCTH Pa3MepoB U GOPMBI CBAPHBIX
KOHCTPYKIHMI" MaTepHaiy.

Iloozomoexa kypcosou pabomui: Kypcosas
paboTa npeacTaBiIeHa B BHJIE KPYITHOH 3a1aun
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1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEeKTHOTo pemeHus. [Ipumep
3aJaHusL: ONIPEIETICHUE COCTaBa TapPOTra30BoOH
¢a3e1, nedopMmaruii 1 HANPSHKEHAN B
IutacTiHaX rmpu oopadortke KI13
Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiry
"®a30Bble U CTPYKTYpPHBIEC IPEBPAILCHHUS B
MeTaJulax mpu cBapke. CTaOUIBHOCT pa3MepoB
1 (opMBI CBapHBIX KOHCTPYKIUiT"
H3yuenue mamepuanoe 1umepamyprbix
UCIMOYHUKOG:

[1], 537 - 548
[2], 360 - 382
[4], 19-24
DK3aMeH 36.3 - - - - 0.8 - 335
Kypcogas padota (KP) 28.7 - - - 16 - 8.7 -
Bcero 3a cemectp 180.0 32 16 16 16 0.8 59.7 335
Hroro 3a cemectp 180.0 32 16 16 18 4 0.8 93.2

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuyeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — naanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas paborta crynenTa; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrouHas

aTrTecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tepmooedopmayuonnvie npoyeccol npu obpabomxe KD

1.1. Tepmonedopmarmornasie mporeccsl mpu oopadoTke KI1D

[Tonsitue o tepmopedopmMaioHHOM 1HKIE. TepMonedopMaMOHHBIE MPOIECCH B METAJUIaX,
BO3HUKAIOIIME TPU BO3JACHCTBMM Ha HUX HWCTOYHUKOB TEIUIOTHL. M3MeHeHHe MpOYHOCTU
MaTepuajoB B 00JacTW BBICOKMX Temreparyp PacmpeneneHue BpeMEHHBIX HamNpsHKEHUH U
nedopManuii mpu cBapke IuiacTUH. (OcCTaTOYHBIE HAMNPSHKEHUS, BO3HUKAIOIIME TPU CBapKe
MaTepHajoB, HE HCHBITHIBAIOIINX MOJUMOPGHBIX mpeBpameHuii. OcTaTo4yHble HaNPSIKEHUS,
BO3HUKAIOIIKME IPH CBapKe 3aKajuBaroumxcs craiei. OcTaToyHble HaIpsHDKEHUS TPU CBapKe
3aKaMBAIOIINXCS CTalel aycTeHUTHBIM mBOM. [Topsiaok pacdera nedopmaiuii 1 HapsHKEHUA 1O
Merony Tpouyna WN.II..

2. QuzuKo-xumuueckue u mema’iiypcudecKue npoyeccovl npu 061761601’111(‘8 KI5

2.1. ®u3NKO-XMMHYECKHE U METAJUTyprudeckue npoiiecchl npu odpadotke KI19

B3aumoneiictBue o0pabaTbiBaeMOro marepuaia ¢ OKpykawlied cpenoi. OOo3HadeHUs,
OCHOBHBIE ompesieNieHus U 3aKoHbl. Kunenue pacruiaBoB npu cBapke. Mcnapenue. PaBHoBecue npu
($a30BBIX MpEBpalICHUSX YUCTHIX BemlecTB. YpaBHeHue Kiameiipona — Kiaysuyca. PaBHOBecue
MEXy KOHJIEHCHPOBAHHBIM PAacTBOPOM M MapoMm. YpaBHeHue Payns. Vcmapenue 3neMeHTOB H3
OMHApHBIX CIUIAaBOB. AKTHBHOCTH M JjerTydecTh. CocTaB mapa HaJ pacTBOpPOM. 1-ii 3aKoH
Konosanosa /I.I1. Mcnapenue s1eMEeHTOB M3 MHOTOKOMIIOHEHTHBIX cruiaBoB. [lopsmok pacuera
cocTaBa mnapa HaJl KUAKHM cIutaBoM. J{nddy3nonHsie mpoueccsl B 30He 00pabOTKH U UX BIUSHHE
Ha CBOMCTBa CBapHBIX COEJUHEHUI. 3aKOH pacHpeesieHHs BEIIeCTBA B HECMEIIMBAIOIINXCS
xUIKocTsX (3akoH Hepncra). [llmakoBas ¢asza. CBoiicTBa M cocTaB HUIakoB. B3ammoneiicTBue
MaTepuaia ¢ KUCIOpOJIOM, a30TOM, BOJJOPOJIOM, CIIOKHBIMH razaMu B mporecce 0opadotku KII3..

3. C@LZDOUHCZE BAHHA, KpUucmaiiusayud memajijid npu ceapke u d)opmupoeaﬁue nepeutmoﬁ
CmMpPyKnypvl mMemajiid uea

3.1. CBapouHas BaHHA, KpUCTAJUIM3ALMs METaJlla IpU CBapKe U (OpMUPOBAaHUE IEPBUYHON
CTPYKTYpbI METaJlJIa I1Ba

OcoOeHHOCTH KpUCTAJUIM3AlMM MeTajla CBapo4yHOM BaHHBL. (CXeMbl KpHUCTaUIM3alUU
CBapOYHOW BaHHbI. BiusHUE PEKUMOB CBAPKU M YCIOBHHM KpHCTAIIM3alMM HAa (POPMHUPOBAHUE
NEPBUYHOI CTPYKTYphl U 00pa3oBaHME XMMHUYECKON HEOJHOPOJHOCTH MeTaija IBa. MI3MeHeHHo
IUTACTUYHOCTU Y NPOYHOCTH METAJUIOB U CIUIABOB IIPU BBICOKHMX TEMIIEpaTypax. 3aKOHOMEPHOCTH
00pa3oBaHUs TOPSIUMX TPEIIMH. MeTOo/Ibl UCIIBITAHUN Ha COMPOTHUBIIIEMOCTH CILNIABOB 00pa30BaHUIO
ropsiuux TpeuuH. CrocoObl MOBBILIEHHUS COMPOTUBIISIEMOCTH CBAapHBIX COEAMHEHUH 00pa3oBaHMUIO
rOpSYMX TPELIHH..

4. Da3zosvie U cMPYKMYpHblEe NPEBPAUIeHUS 8 MEMAJLIAX NPU CeApKe. Cmabunvrocmo pasmepos
u (bODMbl CBAPHBIX KOHCMPYKUUUL

4.1. ®a30Bble U CTPYKTYPHBIE MTPEBpAILEHHUs B METaJIax MpH cBapke. CTaOMIBHOCTh pa3MepoB
1 (GOPMBI CBAPHBIX KOHCTPYKIUI

OcobeHHocTr (ha30BBIX W CTPYKTYPHBIX TNPEBpALICHUH B MeTalsie CBApHBIX COCTUHEHUH.
[TpuunHbl 00pa3oBaHUS TPEIIMH Ha ATare CTPYKTYPHBIX M (Da30BBIX HpeBpalleHuil (XOJOoAHbIE
TPEIMHBI, TPEIIMHBI MOBTOPHOIO HarpeBa U J1p). MeToapl MCIBITAHWMM HAa CONPOTUBISEMOCTH
00pa30BaHUIO XOJOIHBIX TPEIIMH MpHU cBapke. CrocoObl MOBHIMIEHUS COMPOTUBIISEMOCTH CBApHBIX
COEMHEHUN O0Opa30BaHHIO XOJIOAHBIX TpemuH. Pa3MepHas HECTaOMJIBHOCTh  CBapHBIX



KOHCTPYKIIUH. DaKkTOpbI, OMpPEENSIONNUe pa3MEepHYI0 HECTaOMILHOCTh. METObpl CTaOMIN3aIuu
CTPYKTYpPBbI, GOPMBI 1 pa3MEPOB CBAPHBIX KOHCTPYKIIHIA..

3.3. TeMbl NPaKTHYECKUX 3aHATHH
1. Pacuer HanpsokeHu# u geopMalnii mpyu HarpeBe CTEPXKHS, CBOOOTHOTO WITH
OrpaHUYEeHHOTO B epemenieHusx. Pacuer nedopmanuii u HanpspkeHuit mo merony Tpouyna
W.I1. mpu cBapKe TIacTHH BCTHIK (4 Yaca);
2. Pacyer naBieHMsI HACBIILIEHHOTO 11apa B Iy3bIpe IIPU KUIIEHU paciuiaBoB. Onpenenenne
YIPYTOCTH Mapa YUCTHIX METAJUIOB C HCMOJIb30BaHUEeM ypaBHeHus Kiamnelipona — Kiaysuyca
(2 gaca);
3. Pacuer TemnepaTypbl KUIICHHSI YUCTBHIX METAJUIOB U X OKCHIA0B Pacuer coctaBa mapa Haj
XKHUJIKUM cruiaBoM. OnpeiesieHne BapuaHTHOCTH CHCTEMBI C HCIIOJIb30BaHHEM IpaBuia a3
I'n606ca (4 yaca);
4. Onpenenenue TerioBoro ¢ dekra peakuu. OnpenaencHue COCTOSHUE PEAKITH ITPU
pa3IMyYHBIX TemrepaTtypax (4 yaca);
5. Pacuer KoHCTaHT paBHOBECHsI peakluil. PacueT ynpyroctu aucconuaniy XuMHYECKUX
coenuHeHUH (2 yaca).

3.4. Tembl 1a60paTOPHBIX padoT
1. Onpenenenue coctaBa MeTalljia IIBa MpH IyTOBOM cBapke (4 daca);
2. OmpenesneHne cocTaBa rnapa Inpu cBapke crajeil v CIIaBOB Ha OCHOBE alllOMHUHHUS (4 yaca);
3. Omnpezenenre HIKHEW TPaHMIbl TEMIIEPATYPHOTO HHTEPBajia XPYMKOCTH (4 Jaca);
4. UccnenoBaHne MakpOCTPYKTYphI MeTajljla CBApHOTO IiBa (4 yaca)..

3.5 KoncyabTanuu

Ayoumopuvie KOHCYAbmMauuy no Kypcogomy npoekmy/pabome (KIIP)

1. KoHcynpranuu HampaBlieHbl Ha BBIIOJHEHHE pa3/ie]loB KypCOBOTO TMPOEKTa MO
PYKOBOJCTBOM HacTaBHWKa (TpermogaBarelisi). B paMkax dYacoB Ha TPYIIIOBBIC
KOHCYNbTallMM pa30uparoTcs Hauboliee Ba)KHbIE YacTH PACUYETHBIX 3aJaHHil pasjaena
"TepmoaedopmalmoHHbIe npolecchl npu oopadorke KI1D"

2. Koncynbranmu HampaBlieHbl Ha BBINIOJHEHUE pa3/ieJIOB KypCOBOTO TMPOEKTa TOJ
PYKOBOJCTBOM HacTaBHHMKa (TperojgaBarenisi). B paMkax dYacoB Ha TPYNIOBBIE
KOHCYNbTallMM pa30uparoTcs Hauboliee Ba)KHbIE YacTH PACUYETHBIX 3aJaHWil pasjaena
"OU3NKO-XUMUYECKHE U METAILTYPTUYECKUE MpoIiecchl pu oOpaboTke KI1D"

I pynnoswvie koncyromayuu no pazoeiram oucyuniunol (I'K)

1. OGcyxnenue maTepuaioB o keiicam paznena "TepmoaedopMallnoHHbIE MPOLECCHI NPU
obpabotke KIID"
2. OOcyxIeHHe MaTepHalloB 10 KeiicaM paszena "DU3nKo-XUMUIECKHEe U METALTyPTHUSCKHE
nporieccel mpu oopadorke KI19"
HnousudyanvHvle koHcyrvmayuu no Kypcosomy npoemy /pabome (UMKKII)

1. Koucynpramuu mnpoBomsaTcs 1o pazaeny "TepmoaedopMalmoHHBIE MPOIECCH TMPHU
obpabotke KIID"
2. Koncynbranmu mpoBomasaTcs 1o paszneny "OU3NKO-XMMHYECKHE U MEeTaTyprHuecKue
nporieccsl pu oopadotke KI1D"
Texywuti konmpons (TK)
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. KoHcynbranuu HampaBlieHbl HA MOJYYCHUE WHIUBUIYATBLHOTO 33JaHUS ISl BBIMOJTHEHUS
1. Konucy. ya \}
KOHTPOJIBHBIX MEPONpUATHA 1o pazaeny "TepmoaedopMallMOHHBIE TMPOIECCHl TPHU
obpabotke KITD"
. Koncynbranuu HampaBiieHbl Ha MOJIy4€HUE WHIAUBUAYAIBHOTO 33JlaHUS AJIS BBHIOJHEHUS
2. K e eHue
KOHTPOJIBHBIX MEPOIPUATUNA 1O pazfeny "OU3NKO-XUMHUYECKHE U METaJUTypruuecKue
nporieccsl mpu oopadoTke KI1D"

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT

7 CemecTtp
Kypcosas pabora (KP)
Tembl:
- OnpeneneHue cocTaBa Mapora3oBoil (asel, nedopmannii 1 HaNPsHKSHUH B IIIACTUHAX TIPU
obpabotke KIID
I'paduk BbINOTHEHNSI KYPCOBOTO MPOEKTA
Henens 1-4 5-7 8-10 |11-13|14-16 | 3ayerHas
Pasznen 1 2 3 4 5 3amuTa
KypCOBOTO KypCOBOTO
IPOCKTA IPOCKTA
O0beM 10 20 20 20 30 -
paznena, %
Bommoanennsiit | 10 30 50 70 100 -
00beM
HapaCTAIOIIIM
uroromM, %

Howmep paznena

Paznen KYpPCOBOI'O ITPOCKTA

1

OnpeneneHne XMMHYECKOTO COCTaBa, TEINIOPU3NICCKIX U MEXaHUICCKUX
CBOIICTB CBapMBaE€MbIX MaTEPHUAJIOB

2 Brruncnenne TepMoguHaMUYECKUX XapaKTEPUCTUK METAJUIMYECKOTO CIIaBa U
€ro KOMIOHEHTOB

3 Teopernueckoe 000CHOBaHME U ONPEeNIEHHE TPEUMYIIIECTBEHHOT'O
UCIIAPEHUs YJIEMEHTOB M3 CIIJIaBa B 3aBUCUMOCTH OT YIIPYTOCTH Iapa

4 Onucanue NpUYMH BOZHUKHOBEHHUS AedopMaruii u HanpspkeHUi B CBapHbIX
KOHCTPYKIUSX U MPEICTAaBICHUE PACUETHOM CXEMBI JJIsl OTIpeAeICHUs
negopmanuii ¥ HanpsHKeHUH B CBAPHBIX KOHCTPYKIMSAX

5 PacueT oCHOBHBIX XapaKTEpUCTHK TEPMUUYECKOTO LIUKIIA, Aeopmanuii u

HaprI)KeHI/Iﬁ IIpU CBApPKE IJIACTHH MOIITHBIM 6I>ICTpO,Z[BI/DKyH_II/IMC$I
HCTOYHUKOM TCIIJIOTHI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

3arm1aHupOBaHHbIE PE3YJIbTAaThl 00YUYEHHUS 110
JUCLIUILINHE

Kol uaankaTopoB

Howmep paznena
JTUCLUILIUHEI (B
COOTBETCTBUHU C

OueHo4YHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

(B COOTBETCTBUH C pa3zeiioM 1) n.3.1)
11234
3HaTh:
OcCHOBBI PUBHKO-XUMHYECKUX U METAJUTYPTHYECKUX TectupoBanue/Tect Ne 2 "DU3UKO-XUMUYECKHE
SBJIGHUH 17151 pa3pabOTKU METOIUK POBEACHUS OTTK-4(Kommerers) + U METAJUTyprudecKue npolecchl npu cBapke"
AKCIIEPUMEHTOB, MOJCIIUPOBAHUS TEXHHUECKUX
00BEKTOB ¥ TEXHOJIOTUIECKHX MTPOIECCOB
OcHoBbI TepMOIe(HOPMAILIIOHHBIX TPOIIECCOB, TectupoBanue/Tect No 1
MIPOUCXOJSIINE ITPU 00paOOTKE KOHCTPYKLIMOHHBIX "TepMoieopMallMOHHBIE TPOIECCHI IPH
OIIK-4(Kommnerennus) | + "
matepuainoB KIID ans ocBoeHUs TEXHOTOTHUECKUX CBapKe
IIPOLIECCOB U3TOTOBJICHUS N3NNI MAILIMHOCTPOEHUS
3aKOHOMEPHOCTH (a30BBIX U CTPYKTYPHBIX TectupoBanue/Tect Ne 4 "JledekTsl cCBapHBIX
IIPEBPALIEHUI OCHOBHBIX U BCIIOMOT'aTEJIbHBIX TTK-11(KomneTers) 4+ | coenuHenuit
MaTEPUAJIOB, IPUMEHIEMBIX IS U3TOTOBIICHUS
W3/1eJIMH MallIMHOCTPOEHUS
3aKOHOMEPHOCTH BJIMSHHUS TapaMETPOB TectupoBanue/Tect Ne 3 «CBapouHasi BaHHa,
TEXHOJIOTHECKOrO Npolecca Ha dbopMupoBanue TTK-11(KomneTers) + KpUCTAJJIN3allis MeTaJljia Ipu CBapKe»
CBapHBIX COEIMHEHUI U METO/Ibl 00ECTIEUeHUS
TEXHOJIOTUYECKONH MPOYHOCTH
Ymersb:
Vcrnonb30BaTh METOIMKHU OIpeiesieHus 1eopManuii u KonTtponbHast padora/KonTponsHas pabora
HaIpsDKEHUH B CBAPHBIX KOHCTPYKLHUAX ISl pa3padOTKU OTIK-4(Komnerenmus) | + «Onpenenenue nedpopManuii U HanpsHKEHUH B
MaJIOOTXOAHBIX, SHEProcOepEerarofX U 3KOJIOTHYECKU 1acTUHax npu oopadorke KII9»
YHCTHIX MATMHOCTPOUTENIBHBIX TEXHOJIOTHH
Ocy1ecTBIATh TOMCK ¥ aHAJTU3UPOBATH HAYYHO- JlaGoparopHas paboTa/3amuTa 1a00paTOPHBIX
TEXHUUYECKYIO0 HH(POPMALUIO O PU3NKO-XUMUYECKUX OIK-4(KommeTeHs) + pabot Ne 1 "Onpenenenue cocraBa MeTauia
SBJICHUSIX, BOSHUKAIOLIUX B Mpoliecce 00paboTKu 1IBa npu Ayrosoi ceapke" u Ne 2
KOHCTPYKIMOHHBIX Marepuanos KII9, npoBoants «OrnpesieneHue cocTanBa napa npu cBapke
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SKCIIEPUMEHTHI M0 3aJJaHHBIM METOUKAaM C 00pabOTKOM
1 aHAJIM30M PE3yJIbTaTOB

cTajiel ¥ CIUIaBOB HAa OCHOBE aJFOMHHHUSA »

Hay4YHO 000CHOBAHO BBIOMPATh OCHOBHBIE
KOHCTPYKLIMOHHBIE M BCIIOMOTaTEJIbHbIE MaTEpHaIbI,
o0ecreunBaroIIne CONPOTUBIIEMOCTh CBAPHBIX
COeIMHEHUI 00pa30BAHUIO XOJIOHBIX TPEIIUH U
pa3MepHyI0 CTaOMIBHOCTD U3/I€THI MAITMHOCTPOCHUS

ITK-11(KommereHtus)

JlabGopaTopHas paboTta/3antuTa 1abopaTopHOI
paboter Ne 4 «MccnenoBanue MaKpOCTPYKTYPhI
MeTaJjlla CBApHOTO II1Ba »

HCIIOJIB30BaTh METO/bI U KPUTEPUU OLICHKU
COIPOTUBIIAEMOCTH METallIa CBAPHBIX COCAUHEHUN
00pa30BaHMIO TOPSYHUX TPEIIHH, TPOBOIUTH aHAIIN3
IIPUYMH HapyLIEHUH TEXHOJIOTHYECKUX MPOLIECCOB B
MalIMHOCTPOEHUH U pa3pabOTKy MEPOIPUATHI 110 UX
PEAYIPEKICHUIO

[IK-11(Komnerenuust)

JlaboparopHast pabota/3amnura 1a00paTopHOIt
paboTsl Ne 3 «OnpeneneHre HUKHEN rPaHUIIbI
TEMIIEPATYPHOTO HHTEPBAIA XPYIIKOCTH »

13




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Konrponbnas pabora «Onpeznenenue aedopMariuii 1 HanpsHKeHUH B IIaCTHHAX TIPU
obpabotke KIID» (KontponpHas padota)
2. Tect Ne 1 "Tepmonedopmannonubie iporiecchl ipu cBapke” (TectupoBaHue)
3. Tect Ne 2 "®OuU3MKO-XMMHUUYECKHE U METAJUTYPTUYECKHUE MPOLIECCHI MPU CBapke"
(TectupoBanue)
4. Tect Ne 3 «CBapouHasi BaHHa, KpUCTaJUIM3alMsI MeTaiia npu cBapke» (TectupoBanue)
5. Tect Ne 4 "Jledextnl cBapHbIX coequHeHuil" (TectupoBanue)

®dopma peanmsaiuu: Y cTHas popma
1. 3amuTa naboparopHoit padotsl Ne 3 «Onpenenenne HUKHEW rpaHuLbl TEMIEPATYPHOTO
uHTEpBala xpynkoctu » (JlabopatopHas pabora)
2. 3ammTa adoparopHoii paboTsl Ne 4 «/ccremoBanre MakpOCTPYKTYpPhI METaJlJIa CBAPHOTO
mBa » (JlabopaTopHas pabora)
3. 3ammra naboparopubsix padoT Ne 1 "Omnpenenenue cocraBa MeTalljia IBa Mpu TyrOBOH
cBapke" u Ne 2 «Omnpenenenue coctaBa napa Inpu CBapKe CTajell U CIUIaBOB HA OCHOBE
anmomunus » (Jlaboparopnas padota)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI ABIIAETCS NPUIOKEHUEM A.
bamibHO-pedTUHTOBas CTPYKTYpa KypcoBOil paboThI SBIIE€TCS IpUIIoKeHUEM b.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUS MO AUCHUIINHE
Ixzamen (Cemecmp Ne7)

Kypcosasa paboma (KP) (Cemecmp Ne7)

B auniom BeICTaBIISIETCS OLIEHKA 32 7 CEMECTD.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUA:

1. Teopust cBapOUYHBIX MPOLECCOB : YUeOHUK JAJIs BY30B IO crienuanbsHocTy "ObopynoBaHue U
TEXHOJIOTUs cBapouHoro npoussozcTsa” / B. H. Bomuenko, u np. ; Pen. B. B. ®ponos . — M. :
Bricmras mxoma, 1988 . — 559 ¢. : 1.60 .;

2.T. JI. Ilerpos, A. C. Tymapes- "Teopus cBapoUHBIX IPOLECCOB (C OCHOBaAMH (PU3NYECKON
xumun)", (2-e uzn., nepepad.), MzpatensctBo: "Briciias mkona", Mocksa, 1977 - (392 c.)
https://biblioclub.ru/index.php?page=book&id=447955;

14



3. K. B. barpsinckuii, 3. A. JIo6potuna, K. K. Xpenos- "Teopust cBapouHbIX mporeccos”, (2-e u3.,
niepepad.), M3narenscTBo: "Buma mkona", Kues, 1976 - (424 c.)
https://biblioclub.ru/index.php?page=book&id=601986;

4. ®U3UKO-XUMHUYECKHUE U METaJUTypPrUUeCKHe MpOoIecchl mpu 00padboTke marepuanos KIID.
COopHuK 1a60PaTOPHBIX PAdOT : METOIUYECKOE MOCOOHE M0 Kypey "DPU3NKO-XUMHUECKUE U
METaJUTypTHUeCKHE MPOoIecchl mpu 00padoTke maTepuanoB KI1D" mo HanpasieHno
"TexHonoruueckue MamuHbl 1 ooopynosanue” / A. JI. 'onuapos, B. K. [Iparynos, B. B.
HosoxkpemnieHos, u 1p., Mock. suepr. uH-T (MOU TVY) ; Pen. B. M. Kauanos . — M. : 3narenbckuit
nom MOMH, 2009 . - 24 c.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=284.

5.2 JIuueH3MoHHOE U CBOOO/IHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Libre Office.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMAIMOHHO-
CIIPAaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. ba3za nannbix Web of Science - http://webofscience.com/

4. ba3za naunbix Scopus - http://www.scopus.com

5. Dnexkrponnas o6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynutopumn, OcHamenune
HalMeHOBaHHUe

OTCYTCTBYET
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DU3HUKO-XUMHUYECKUE U MCTAJIIYPIrU4CCKHUC IIPOLCCCHI ITPH O6pa6OTK€ MaTCpUuaIOB

KIS

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUILJIMHE:

KM-1
KM-2

KM-3
KM-4
KM-5
KM-6

KM-7
KM-8

Tect Ne 1 "Tepmoaedopmanrionnsie mipoiecchl pu cBapke” (TectupoBanue)

Konrponbnas padora «Onpenenenue aedopmaruii 1 HanpsHKeHUH B IIaCTUHAX TpU 00paboTKe
KIID» (KontponbHas paboTa)

Tect Ne 2 "®u3nko-xuMHUUECKHE U METAIITypruuecKue npoueccsl npu capke” (Tectuposanue)
3amuTa nabopatopusix padot Ne 1 "Onpenenenue cocraBa MeTaia 1IBa P IyroBoi cBapke" u
Ne 2 «Onpenenenue cocraBa napa npu cBapke CTajiedl U CIIJIaBOB HA OCHOBE aTFOMUHUS »
(JTaboparopnas pabota)

Tect Ne 3 «CBapouHas BaHHa, KpucTaiu3auus MeTtaiia npu ceapke» (Tectuposanue)

3amuTa naboparopHoit padotsl Ne 3 «OnpeneneHne HUKHEH MPaHUIbl TEMIIEPATYPHOTO
uHTepBaja XpynkocTH » (Jlabopatopuas pabora)

Tect Ne 4 "Jledexts! cBapHbix coenunenuit" (TectupoBanue)

3amura taboparopHoii paboTel Ne 4 «VccnenoBanre MaKpOCTPYKTYpPhI METalljla CBAPHOTO IIBA »
(JTaboparopnas pabota)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Howmep
pasnena

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
KM:
Henens 4 6 8 10 12 14 16 17
KM:

=
N
w
N
Ul
o
~
oo

Pazgen nucuuIinHbL

TepmonedopmanrioHHbIe
niporiecchl ipu oopadboTke KI1D

11

TepmonedopmanrioHHbIe
niporiecchl ipu oopadbotke KI1D

DU3NKO-XMMUYECKHE U
METaJUTYPrHYECKUE MTPOIIECCHI
npu o6padotke KI19

2.1

DU3NKO-XUMUYECKHE U
METaJTypPrHYeCKHE TPOLECCHI + +
npu oopadotke KI19

CBapouHasi BaHHa,
KpUCTAJIIIN3aLUs MeTalljIa IpU
cBapke 1 popMHpOBaHUE
NEPBUYHOM CTPYKTYpPHI METALIa
arBa

3.1

CBapouHas BaHHa,
KpUCTAININ3ALMs METaIUIA IIPU
CBapke U (OpMHUPOBAHUE + +
MIEPBUYHOMN CTPYKTYpPHI METaJLIA
1IBa
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®a3oBbIE U CTPYKTYPHBIE
MMpEeBpalICHUA B MCTAJUIaX IMIPU
cBapke. CTabuIbHOCTh pa3MepoB
1 GOPMBI CBAPHBIX KOHCTPYKIIUNA

4.1

®a30BbI€ U CTPYKTYpPHBIC
IIPEBpALIEHMs] B METaJLIax Ipu
cBapke. CTabuIbHOCTh pa3MepoB
1 (OPMBI CBAPHBIX KOHCTPYKITUH

Bec KM, %:

10

10

25

10

15

10

15

17




IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

DUBHUKO-XUMUYECKUE U MCTAJLIYPIrU4CCKHUC IIPOLCCCHI ITIPH O6pa6OTK€ MaTCpUuaIOB

KIS

(Ha3BaHME TUCIMILIMHBI)

7 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MEPOHPHﬂTI/Iﬁ TEKYIIEIr0o KOHTPOJHA YCII€EBA€eMOCTH 110 KprOBOﬁ

padore:
KM-1

KM-2
KM-3

KM-4

KM-5

ITpoBepka kauecTBa BbIIIOJIHEHUS pa3zena "OnpeneneHue XuMUYECKOI0 COCTaBa,
TEIIOPHU3NUECKUX U MEXaHUUYECKHX CBOWCTB CBAPUBAEMbIX MaTepHajoB"

[TpoBepka kauecTBa BBIIIOJIHEHUS pa3zeiia "Boruncienue TepMoIMHAMUYECKUX XapaKTEPUCTHK
METaJUINYECKOT0 CIIIaBa U €ro KOMIOHEHTOB"

[TpoBepka kauecTBa BBIIIOJIHEHUS pa3zaena "TeopeTnueckoe 000CHOBAHUE U OIIPEIEIICHNE
IPEUMYLIECTBEHHOI'O UCIIAPEHUS JIEMEHTOB U3 CILJIaBa B 3aBUCUMOCTH OT YIPYrocTH mnapa”
[TpoBepka kauecTBa BbIIIOJIHEHUS pa3zaena "Onucanue NpuYuH BOSHUKHOBEHUS JedopManuil u
HaNpsOKEHUH B CBAPHBIX KOHCTPYKLHUAX U IMPEACTABICHNE PACU€THON CXEMBI /ISl ONPEeeICHHS
negopManuii ¥ HaNpsHKEHUH B CBAPHBIX KOHCTPYKIHAX "

[TpoBepka kadecTBa BBIIOJHEHUS pa3ziena "PacueT OCHOBHBIX XapaKTEPUCTHK TEPMUUYECKOTIO
UK, AeopMaIyii U HaPsHKEHUH TPH CBAPKE TUIACTHH MOIIHBIM OBICTPOABIIKYIIUMCS
MCTOYHUKOM TEIJIOTHI"

Buja npomexyrounoii arrectanmu — 3amura KP.

Howmep
pasnena

Hnnekc KM- | KM- | KM- | KM- | KM-

Pa3nen xypcoBoro nmpoekra/kypcooit | KM: 1 2 3 4 5)
paboThI Henens 4 7 10 13 16

KM:

Ornpeznenenre XUMAYECKOTO COCTaBa,
TEITO(U3NUECKUX U MEXaHUYECKUX CBONCTB +
CBapHUBAaEMbIX MATEPHUAIIOB

Brluncnenne TepMOIMHAMUYECKUX XapaKTEPUCTUK
METaJUIMYECKOr0 CILIABA ¥ €r0 KOMIIOHEHTOB

Teopernueckoe 000CHOBaHHE U OIpEICIICHUE
MPEUMYILIECTBEHHOTO UCIAPEHUSI SJIEMEHTOB U3 +
CIJIaBa B 3aBUCUMOCTH OT YIIPYTOCTH Iapa

Onucanue NpuYvH BOZHUKHOBEHUS JepopMaiuii u
HaIPSHKEHUN B CBAPHBIX KOHCTPYKLHUAX U
IIPEJICTAaBICHUE PACUETHOU CXEMBI JJIS ONPEICIICHUS +
negopManuii 1 HanpsHKEeHUH B CBApHBIX
KOHCTPYKIUSX

Pacuer OCHOBHBIX XapaKTEPUCTUK TEPMUYECKOTO
UKJIa, 1eopMalluil U HaNIPSKEHUH MTPH CBapKe
IUTACTHH MOIIHBIM OBICTPOABIKYLIMMCS UCTOYHUKOM
TEIJIOTHI

Bec KM, %: | 10 20 | 20 20 | 30
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