MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpapienne noaroroBku/cnenuaibHocTh: 15.03.01 MammnHocTpoeHue

HaumeHnoBaHune o6pa3oBaTejbHOI mporpaMMbl: MaliMHbI ¥ TEXHOJIOTHS BbICOK03(()eKTUBHBIX POLECCOB
00paboTKU MaTepuajIoB

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma IuCUUIIMHBI
OU3NUKO-XUMHNYECKHUE U METAJIUTYPITHYECKHUE NPOUECCHI ITIPU
OBPABOTKE MATEPHUAJIOB KIID

BJaok: Baok 1 «/Iucuuniaunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.4.07
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 7 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 180 yacos

TUIAHY:
Jlekuuu 7 cemectp - 32 yaca;
IIpakTHyeckue 3aHATHSA 7 cemecTp - 16 yacos;
JladopaTopHbie padoThI 7 cemecTp - 16 yacos;
KoncyabTanuu 7 cemecTp - 18 yacos;
CamocTrosiTesibHasi padoTa 7 cemecTp - 93,2 yaca;

B ToM unciie Ha KII/KP 7 cemecTp - 8,7 yacoB;
WHas koHTakTHasi padoTa 7 cemecTp - 4 yaca;

BKJIIOYAS:
TecTtupoBaHue
JlabopaTopnasi pa6ora
IIpome:kyTouHast aTTeCTAINS:

3amuTa KypcoBoii padoThI 7 cemectp - 0,3 uaca;

IK3aMeH 7 cemectp - 0,5 yaca;

Bcero - (0,8 yaca

Mocksa 2023
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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
MICIIOJIb30BaHNEM KOHLICHTPUPOBAaHHBIX HCTOYHUKOB TEILIOTHI.

3amaun QUCHUILTHHBI

- 3y4eHne COBOKYITHOCTH SIBJICHUH, KOTOPBIE BO3HUKAIOT IIPU BO3AECHCTBUU
KOHLEHTPUPOBAHHBIX IOTOKOB YHEPIMH Ha KOHCTPYKLMOHHbBIE MaTEPHAJIbl U COCTABIISAIOT CYILIHOCTb
IPOLIECCOB TEPMUYECKON 00pabOTKH, HAIUIaBKU, CBAPKU U PE3KHU;

- OcBoeHUE METO0B ITPOrHO3UPOBAHUS XUMUYECKOT0 COCTaBa, CTPYKTYpPbI M CBOMCTB CTaJIel U
CIUIaBOB, IIPU BO3JICHCTBUYU HA HUX KOHLIEHTPUPOBAHHBIX IOTOKOB SHEPIHUU;;

- OcBOEHHUE METOJIOB MPUHATHUS 1 000CHOBAHMSI KOHKPETHBIX TEXHUYECKHUX PEIICHUH MpH
pa3paboTKe TEXHOJIOIMUYECKHX IPOLIECCOB 00pabOTKH MaTepUaloB KOHIIEHTPUPOBAHHBIX IIOTOKOB

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

[TIK-1 Cnocoben npuHUMAaTh
y4acTue B
MPOU3BOJICTBEHHO-
TEXHOJOTHYECKON
JeSATEILHOCTH MPU
U3TOTOBJICHUH
MalIUHOCTPOUTEIBHBIX
U3Ienni

N-1nk-1 [puaumaer
000CHOBaHHbIE TEXHUYECKHE
peleHus pH pa3padboTKe
TEXHOJIOTUH NIPOU3BOJCTBA U
peMOHTa OOBEKTOB
npodeccuoHaIbHON
JeSITeIbHOCTH

YMETB!
- Ocy1ecTBIATh NOUCK U aHAJIM3UPOBATh
Hay4YHO-TEXHMUYECKYIO0 HH(POPMALIHIO O
(U3NKO-XMMHUYECKHX SBICHUSX,
BO3HUKAIOIIKX B ITporiecce 00paboTKu
KOHCTPYKUMOHHBIX MaTepuanon KIIO,
IPOBOJUTH SKCIIEPUMEHTBI 110 3a/IlaHHBIM
METOJIUKaM ¢ 00pabOTKOM U aHAIU30M
pE3yJIbTaTOB;

- Hay4yHO 00OCHOBAHO BbIOMPATh
OCHOBHBIE KOHCTPYKIIHOHHBIE U
BCIIOMOTaTeNIbHbIE MaTepHallbl,
o0ecreunBaroIye CONPOTHBIIAEMOCTh
CBapHBIX COEAMHEHUN 00pa30BaHUIO
XOJIOJHBIX TPELIVH U Pa3MEPHYIO
CTaOUIILHOCTD U3JIEINH MAaIIMHOCTPOEHUS;
- UCTOJIb30BATh METO/IbI U KPUTEPUU
OILICHKHU COIIPOTUBIISIEMOCTH MeTallia
CBapHBIX COEMHEHHUH 00pa30BaHUIO
rOpsiYUX TPEUIUH, TPOBOAUTH aHAIN3
IPUYMH HApYIIEHUH TEXHOIOTHYECKUX
MIPOLIECCOB B MAITUHOCTPOECHUHU U
pa3paboTKy MEPONPHUATHIL 110 UX
IPENYIPERICHUIO.

[1K-1 CiocobeH npuHUMAaTh
y4dacTue B
MIPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOU
JeSATeTLHOCTH TPU
W3TOTOBJICHUH
MaITuHOCTPOUTEIHHBIX

15631 (112171

NJI-2nix-1 lemoncTpupyer
NOHUMaHHUE PUINIECKIX
MIPOIIECCOB MPU 00pabOTKE U
KOHTpOJIE MaTepUaJIoB

3HATh:

- OcHOBBI (PU3UKO-XUMHUYECKHUX U
METAJITYPrUUECKUX SIBICHUH 11
pa3pabOTKH METOHK TTPOBEICHUS
HKCIIEPUMEHTOB, MOJEIUPOBAHHUS
TEXHUYECKUX O0BEKTOB U
TEXHOJIOTUYECKHUX IIPOLIECCOB;

- OcHOBBI TepMOAE(POPMALTUOHHBIX
IIPOLIECCOB, MPOUCXOISLINE TPU




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

00paboTKe KOHCTPYKITHOHHBIX
marepuano KII9 nnst ocBoeHust
TEXHOJIOTUYECKUX MPOIECCOB
W3TOTOBJICHUS H3/ICTTUN MAIIMHOCTPOCHHS,
- 3aKOHOMEPHOCTH (Ha30BBIX H
CTPYKTYPHBIX IPEBPAIICHII OCHOBHBIX U
BCIIOMOTATEIIbHBIX MaTEPUAIIOB,
MPUMEHSIEMBIX TSI U3TOTOBIICHUS U3CIUN
MAaIIUMHOCTPOCHHUS;

- 3aKOHOMEPHOCTH BJIHSIHHSI TAPAMETPOB
TEXHOJIOTUYECKOTO Ipolecca Ha
(GhopMUPOBAaHHE CBAPHBIX COCTUHECHUN U
METO/IbI 00ECIICUCHUS TEXHOIOTHYECKON
MIPOYHOCTH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuminHa OTHOCUTCS K OCHOBHOM Ipo(ecCHOHaIbHOW 00pa3oBaTesibHOM nporpamme MalinHbl
U TEXHOJIOTHS BRICOKOA((EKTUBHBIX MpoiieccoB 006paboTku marepuanos (naiee — OIIOII), HanpaBnenus
noarotoBku 15.03.01 MammHocTpoeHrE, ypOBeHb 00pa30BaHus: BICIIEE 00pa3oBaHue - OaKkagaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh MeTOIMKY pacyeTa TEIUIOBBIX IOJIEH IIPU IEUCTBUM PA3IMYHBIX KOHIICHTPUPOBAHHBIX
UCTOYHUKOB TeIlia (HeTOABUKHBIX, ABHKYIIUXCS, OBICTPOABUKYIIMXCS), B TOM UHUCIIE U JUI1 0COOBIX
clIy4aeB

- 3HaTh CylIeCTBYIOIME BUABI CXEMATU3ALMN HATPEBAEMBIX TEJI U MICTOYHUKOB TEIJIa IIPU CBapKe
IJIaBJICHUEM

- yMeTb PaccuuThIBaTh OCHOBHBIE XapaKTEPUCTUKHA TEPMUYECKOTO LIUKIIA IIPU CBAPKE IIJIaBICHUEM
(mpupallieHue TeMIepaTypsl B TOUKE; JJIMHY pacIulaBI€HHOW BaHHbI; MAaKCUMAJIbHYIO TEMIIEPaTypy,
JOCTUTaEMYIO B PAa3JIMYHBIX TOYKAX TEJIa; MTHOBEHHYIO CKOPOCTh OXJIaXKICHHUS; IIIUPUHY 30HBI, HArPETOU
BBIILIE 33JJaHHOW TEMIEPaTyphl; JUIMTEIbHOCTb PeObIBaHUS METAJUIA BbIIIE 3a/JaHHOM TeMIEpaTyphl), B
TOM YMCJI€ U 711 OCOOBIX CITy4aeB

PesynbTarsl 00yueHus, NoMy4eHHbIE IPYU OCBOCHUU AUCLUUIUIMHBI, HEOOXOAUMBI IIPU BHITTIOJTHEHUH
BBIITYCKHON KBaTM(PUKALIMOHHOM 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 - Iloozomogka Kypcosou padomet: Kypcopas
€ MPOLIEeCCHI MPH pabora npeacTaBieHa B BUAE KPYITHOHW 331241
obpabotke K119 1o y4eOHOMY KelCy, OXBaThIBaIOIICH
1.1 | TepmonedopMaIOHHEI 15 4 - 4 - - - - - 7 - HECKOJIBKO PacueTHBIX BOIIPOCOB U BHIOOD
€ MPOLIECCHI PH BapuaHTa IIPOEKTHOTo pemenus. [Ipumep
o0pabotke KIID 3a/laHusl: ONpeiesieHUue COCTaBa Mapora3oBoi
¢a3e1, reopMaruii M HAPSHKCHAN B
ItacTiHaX mpu oopadoTtke KI13
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o paszierny
"TepmoieOpMaTHOHHBIE TIPOLIECCHI TIPU
ob6pabotke KITD"
IlodzomogKa K meKkyuiemy KOHmMpOoJio:
IToBTOpEeHue MaTepuana no pasaeny
"TepmoeOopMaIHOHHBIE TTPOLIECCHI IPU
obpabotke KII3" n moaroroska k tecty Ne 1
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 | ®uznko-xuMHYECKHE U 53 14 8 10 - - - - - 21 - 2
METaJUTyprudecKue Iloozomoexa k nabopamopnoit pagome: Jlns
MPOLIECCHI PU BBITIOJTHEHHS 33/IaHUI 110 1a00PaTOPHBIM
obpabotke KI1D paboram Ne 1 u Ne 2 HEoOX01UMO
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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
IulacTuHax mpu oopadorke K119
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 3aJJaHUI TI0 JIA00OPaTOpHOU paboTe
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 1 (hOPMUPOBAHUE
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MEpBUYHOM CTPYKTYpPHI MeTas1a 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: ONIPEEICHHE COCTaBa IapOTra30BoOH
¢a3e1, reopMmarii 1 HaIPSHKEHAN B
IUIacTUHax mpu oopadorke KI1D
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JOIOITHUTENBEHOTO MaTepyaa o pasieny
"CBapoyHas BaHHa, KpUCTAJUTM3AIIHsI MeTajlia
NP cBapke ¥ (OPMHUPOBAHUE NIEPBUYHON
CTPYKTYpbI MeTaJuIa 1mBa"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], 264 - 303, 344 - 358

[3], 267 - 286, 304 - 327

[4], 11-18

4 das3oBbIe U 19 Camocmoamenvroe usyuenue
CTPYKTYpHBIE meopemuyeckozo mamepuana: 1yaenue
npeBpalieHus B JOIIOJTHUTENBEHOTO MaTepHaa o pasJieny
MeTajlax [P CBapKe. "da30BbIC U CTPYKTYPHBIC IPEBPALICHUS B
CrabuiabpHOCTh MeTajuiax mpu cBapke. CTaOUIBHOCTH pa3MepoB
pasmepoB u HOpPMBI 1 (opMBbI CBApHBIX KOHCTPYKLIUiT"
CBapHbIX KOHCTPYKIMH Ilo0z0mogKa K meKyuiemy KOHmpoJio:
4.1 ®dazoBbIc U 19 IoBTopenue maTepuana no pasaeny "dazosble
CTPYKTYpHBIE U CTPYKTYpHBIEC IPEBPAICHNS B METAIIIAX MPH

TIpeBpaIleHus B
MeTaJulax MpU CBapKe.
CrabuiIbHOCTh
pasmMepoB 1 HOPMEI
CBapHbIX KOHCTPYKLUH

cBapke. CTaOMIIBHOCTH pa3MepoB 1 (POPMBI
CBapHBIX KOHCTPYKIMHA" U NOATOTOBKA K TECTY
Ne 4

Iloozomoeka K rabopamopnoii pavome: J1ns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
Ne 4 HeoOxoaMMO peIBaPUTENBEHO H3YIUTh
TEMY U 3aJ1a4¥ BBIITOTHEHUS JJaO0OpaTOpHOH
paboTEI, a Tak e NU3YYIUTh BOIIPOCH BAPHAHTOB

00paboTKH Pe3yJbTATOB 110 H3yYEHHOMY B
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paszzaene "da30Bble U CTPYKTYPHBIE
NpeBpaIleHHs] B METaJIax MPH CBapKe.
CraOMIIBHOCT pa3MepoB U (POPMBI CBapHBIX
KOHCTPYKIHMH" MaTepHaiy.

Ilodzomoeka Kypcosoit pabomui: Kypcoas
paborTa npeAcTaBiIeHA B BUAE KPYITHOHN 3a1a91
Mo yaeOHOMY Keicy, 0XBaThIBAIOIIEeH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3aJlaHusl: ONIpeieJIeHUE COCTaBa I1apora3oBoi
(asel, nehopMariuii ¥ HaIPSHKCHAN B
IulacTuHax mpu oopadorke KI19

H3yuenue mamepuanoe 1umepamyprbix
UCIOYHUKOG:

[1], 537 - 548
[2], 360-382
[4], 19-24
DK3aMeH 36.0 - - - - 0.5 - 335
Kypcosas pabora (KP) 29.0 - - - 16 0.3 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 NIPaKTHYECKUX 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 IPU KUIEHU paciuiaBoB. OnpezeneHue
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. OmpesiesieHrne BapuaHTHOCTH CHCTEMBI C HCIIOJIb30BaHUEM TpaBuiia ¢a3
I'n606ca (4 yaca);
4. Onpenenenue TerioBoro ¢ dekra peakuu. OnpenaencHue COCTOSHUE PEAKITH ITPU
pa3IMyYHBIX TemrepaTtypax (4 yaca);
5. Pacuer KOHCTaHT paBHOBECHsI peakuuil. PacueT ynpyroctu quccouuanuy XUMUYECKUX
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. Onpenenenne HUKHEN MPaHULIbI TEMIIEPATYPHOIO MHTEPBAJa XPYIKOCTH (4 daca);
4. UccnenoBanue MaKpoCTPYKTYphI MeTajlIa CBapHOTo 1Ba (4 Jaca).

3.5 KoncyabTanuu

Ayoumopuvie KOHCYAbmMauuy no Kypcogomy npoekmy/pabome (KIIP)

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

2. KoHcynbTanu HampaBle€Hbl Ha BBIMIOJHEHUE PAa3/IeTIOB KYpCOBOTO TMPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (TperojgaBarenisi). B pamMkax 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 oucyuniunsvl (I'K)

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

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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1. KoHcyapTaniMu HapaBieHbl HA MOJYUYEHUE WHINBUAYAILHOTO 3aMaHUs I BBIITOJTHEHMS
Y. yd Y

KOHTPOJIBHBIX MEPONpUATHA 1o pazaeny "TepmoaedopMallMOHHBIE TMPOIECCHl TPHU

obpabotke KITD"

2. KoHcynbranuu HampaBiIeHbl Ha MOJyYCHUE WHAWBUAYATBLHOTO 3aJIaHMs JJIS BBITOJTHEHUS

KOHTPOJIBHBIX MEPOIPUATUN 10 pazfeny "OU3NKO-XUMHUECKHE U METaTypruyecKHe

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 ¥ HapsKEHUH B CBAPHBIX KOHCTPYKIHUSAX

5 PacueT oCHOBHBIX XapaKTEpUCTHK TEPMUUYECKOTO LIUKIIA, Aeopmanuii u

HaprI)KeHI/Iﬁ IIpU CBAapKe IJIACTHUH MOIITHBIM 6BICTpOI[BI/I)Ky1l[I/IMC}I
HCTOYHUKOM TCIIJIOTHI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

3arIaHupOBaHHBIE PE3YIbTAThI 00YUYEHUS 110

Howmep paznena
JUCHUTLIUHEI (B

OueHo4yHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
JTUCIUILINHE COOTBETCTBUH C
MHIMKATOPOB
(B COOTBETCTBHHM C pazzeisiom 1) n.3.1)
11234
3HaTh:
3aKOHOMEPHOCTH BIUSAHUS [TapaMETPOB TectupoBanue/Tect Ne 3 «CBapouHas BaHHa,
TEXHOJIOTHYECKOI0 Ipoiecca Ha (POpMUpPOBaHHE V-2 + KPUCTAJIM3ALMs METAJLIA IIPU CBAPKE»
CBapHBIX COEIMHEHUHN U METO/IbI O0ecTIeueHuUs '
TEXHOJIOTUYECKONH TPOYHOCTHU
3aKOHOMEPHOCTH (a30BBIX U CTPYKTYPHBIX TectupoBanue/Tect Ne 4 "JledexTrl CBapHBIX COSAMHEHUIA"
IIPEBPALIEHUI OCHOBHBIX U BCIIOMOT'aTEIbHBIX V-2 +
MaTepUajoB, IPUMEHIEMBIX JIJIs1 H3TOTOBIICHUS
W3/1eJIMI MallIMHOCTPOEHUS
OcHOBBI TepMOJIe(OpPMALIMOHHBIX TPOLIECCOB, TectupoBanue/Tect Ne 1 "TepmoaedopmaiionHble
IIPOUCXOJSIINE ITPU 00paOOTKE KOHCTPYKLIMOHHBIX V-2 + IIPOIECCHI IpH cBapke"
Matepuanos KIID ams ocBoeHUs TEXHOIOTMYECKUX )
IIPOLIECCOB M3TOTOBJICHUS U3JIENUNA MAILIMHOCTPOEHUS
OCHOBBI (PM3UKO-XUMHUUECKUX U METAITYPIUYECKHX TectupoBanue/Tect Ne 2 "®usznko-xuMudeckue u
SIBJIIGHUH 17151 pa3pabOTKH METOIUK MPOBEACHUS V-2 + MeTaJNTypruueckue mpoLeccsl mpu ceapke”
JKCIIEPUMEHTOB, MOJEINPOBAHNS TEXHUUECKHUX
00BEKTOB M TEXHOJIOTHYECKUX MPOIECCOB
Ymersb:
HCII0JIb30BaTh METOBI U KPUTEPUU OLIEHKH JlaGoparopHas pabota/3amura 1adopaTopHbIXx padoT Ne 1
COIPOTHUBIIIEMOCTH METaJJIa CBAPHBIX COETMHEHUI "OnpeneneHue cocraBa MeTala IIBa P TyrOBOM
00pa30BaHUIO TOPSUYUX TPELIHH, TPOBOIUTH aHAIIU3 cBapke"; Ne 2 «Onpenenenue coctaBa napa npu cBapke
MPUYMH HapylIeHUuH TexHoornyeckux npoueccoB B | MI-1nk-1 + CTaJIell U CILUIaBOB HA OCHOBE AIIFOMUHUSA »; Ne 3
MAIIMHOCTPOCHUH U pa3pabOTKy MEPOIIPUATUI IO HX «Ornpenenenne HUKHEN TpaHUIbl TEMIIEPATyPHOTO
MPEAYIPEXKICHHUIO HMHTepBaja XpynkocTtH »; Ne 4 «MccnenoBanue
MaKpOCTPYKTYpPbI METaJlJla CBAPHOT'O 11IBA »

Hay4YHO 000CHOBAHO BHIOMPATh OCHOBHBIE N-1nk1 + | JlabopaTtopHas pabora/3amura 1abopaTopHbix pabot Ne 1
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KOHCTPYKIIMOHHBIC ¥ BCIIOMOT'aTe/IbHbIC MAaTePHAIIbI,
00eCIeYrBaOIINE COMPOTUBIIAEMOCTh CBAPHBIX
COCIMHEHUI 00Pa30BaHUIO XOJOJHBIX TPEILIHH
pa3MepHYI0 CTaOMILHOCTD H3ACTUi
MAaITHHOCTPOCHHUS

"OnpeneneHne cocTaBa MeTajlia 1IBa PU JyrOBOU
cBapke"; Ne 2 «Onpenenenue coctaBa napa npu cBapke
CTaJIeil U CILIaBOB HA OCHOBE AIFOMUHUS »; Ne 3
«OmnpeneneHne HUKHEN TPaHULIbl TEMIIEPATYPHOTO
MHTEpBasa Xpynkoctu »; Ne 4 «ccnenoBanue
MaKpOCTPYKTYpbI METaJlJIa CBAPHOTO IIBA »

Ocy1ecTBIATh IOUCK U aHAIU3UPOBATH HAYYHO-
TEXHUYECKYI0 HHPOPMALIUIO O (PU3UKO-XUMHUECKUX
SBJICHUSIX, BOSHUKAIOLIUX B Mpoliecce 00paboTKu
KOHCTPYKLUMOHHBIX MaTepuanoB KII9, npoBoauts
HKCIEPUMEHTHI 110 33JaHHBIM METOJUKAM C
00pabOTKOW M aHAIU30M PE3yIbTATOB

W-1nk

JlaGopaTopHas pabota/3antura sadbopatopHbix padot Ne 1
"Onpenenenue cocraBa MeTala 1IBa MPH TyrOBOM
cBapke"; Ne 2 «Onpenenenue coctaBa napa npu cBapke
CTaJIeil ¥ CIUIABOB HA OCHOBE aJIOMHHUS »; Ne 3
«OrnpeneneHue HIKHEN TPaHUIIBI TEMIIEPATYyPHOTO
UHTEpBaja Xpynkoct »; Ne 4 «MccnenoBanue
MaKpOCTPYKTYPBhI METAJIJIa CBAPHOTO 111BA »
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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. Tect Ne 1 "TepmonedopmannmoHHsie iporiecchl ipu cBapke” (TectupoBaHue)
2. Tect Ne 2 "®OU3UKO-XUMHUYECKUE U METAJUTYPrUYECKUE MPOIIECCHI TPU CBapke"
(TectupoBanue)
3. Tect Ne 3 «CBapoyHasi BaHHa, KpUCTAJUTM3allUsI MeTallIa mpu cBapke» (TecTupoBaHue)
4. Tect Ne 4 "JlepexTsl cBapHbIX coenunennii” (TectupoBaHue)

®dopma peanmsainuu: Y cTHas popma
1. 3ammTa naboparopusix padboT Ne 1 "Omnpenenenue cocraBa MeTalljia IIBa MpH TyrOBOK
cBapke"; Ne 2 «OnpezesieHre coctaBa napa npH CBapKe CTaJIel U CIIJIaBOB Ha OCHOBE
amroMunus »; Ne 3 «Onpenenenre HUKHEW TPaHUIIBI TEMIIEPATYPHOTO UHTEPBAJIA XPYIKOCTH
»; Ne 4 «MccnenoBanre MakKpoCTPYKTYpPhI MeTalljia cBapHoro miBa » (Jlabopatopnas pabora)

banmnpHO-peNTHHIOBask CTPYKTYpa AUCLUIUIMHBI SBIISIETCS MPUIIOKEHUEM A.
bannpHO-peHTHHIOBast CTPYKTYpa KypCOBOM pabOThI ABJISIETCS NMpUilokeHUueM b.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
Kypcosas paboma (KP) (Cemecmp Ne7)

Oxzamen (Cemecmp Ne7)

B numnioMm BBICTaBIsE€TCA OLIEHKA 3a 7 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Teopus cBapOYHBIX MPOLIECCOB : YUEOHUK /71l BY30B IO crienuaibHocTu "O0opyaoBaHue U
TEXHOJIOTUS cBapoyHoro npoussoacTsa” / B. H. Bonuenko, u nip. ; Pen. B. B. ®ponos . — M. :
Bricmas mxoma, 1988 . — 559 ¢. : 1.60 .;

2.T.JI. ITerpos, A. C. Tymapes- "Teopusi cBApOUHBIX MTPOLECCOB (C OCHOBAMHU (PU3NUECKOM
xumun)", (2-e uza., nepepad.), M3marenscTBo: "Bricmas mkona", Mocksa, 1977 - (392 c.)
https://biblioclub.ru/index.php?page=book&id=447955;

3. K. B. barpsuckuit, 3. A. Jlobpotuna, K. K. Xpenos- "Teopus cBapounsix npoueccon”, (2-e usz.,
nepepad.), M3narenscTo: "Buma mkona", Kues, 1976 - (424 ¢.)
https://biblioclub.ru/index.php?page=book&id=601986;

4. ®U3UKO-XMMHUYECKHE U METAITypruuecKkue mpoueccsl npu oopadoTtke marepuanon KII3.
CoopHuK 1a00paTOPHBIX PA0OT : METOAMYECKOE MMOCOOHE MO Kypcy "PUBHKO-XUMHYECKUE U
MeTaJuTypruyeckue mpouecchl npu oopadorke matepuanon KII3" nmo HanpasieHuto
"TexHomornueckue MamuHbl 1 obopynoBanue" / A. JI. 'onuapos, B. K. [Iparynos, B. B.
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Hogokpenienos, u ap., Mock. suepr. un-t (MOU TVY) ; Pen. B. M. Kauanos . — M. : U3gatenbckuit
nom MOU, 2009 . — 24 c.
http://elib.mpei.ru/elib/view.php?id=284.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Office / Poccuiickuii makeT o(pUCHBIX MPOTpaMM;

3. Windows / OnepanonHas cucreMa cemeiictsa Linux.

5.3 UHTEepHeT-pecypchl, BKIKYasi NpPodeccHOHATbHbIE 6a3bI JAHHBIX H HH(POPMALTHOHHO-
CIPaBOYHBIE CHCTEMBI:

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

2. ba3za nannbIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/

3. DaekTpoHHBIE pecypchbl H3aaTebeTBa Springer - https://link.springer.com/

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

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HAaMMCHOBaHUE
VY4ebHble ayIUTOPUH IS b-103, YueOnas napTa, CTOJ PEnoiaBaTes, CTOJ
MIPOBEACHUS JICKIIMOHHBIX aynutopus kag. "TM" KOMITBIOTEPHBIH, CTYI, KA IS
3aHATHH U TEKYLIETO JIOKYMEHTOB, TyM0a, T0CKa MeJloBas,
KOHTPOJIA MYJIbTUMEIUUHBIA ITPOEKTOP, IKPaH,
KOMIIBIOTEP NEPCOHAJIbHBIN,
KOHJAMIIMOHED
VY4eOHble ayaiuTOpUn JUIs b-103, YueOnas napTa, CTOJ IpenoiaBaresi, CToJ
IIPOBEICHUS ayauropus kag. "TM" KOMIIBIOTEPHBIH, CTYI, MKad 11s
MPAKTUYECKUX 3aHATUH, JIOKyMEHTOB, TyMOa, J0CKa MeJoBasl,
KP u KII MYJIbTUMEIUUHBINA TPOEKTOP, IKPaH,
KOMITBIOTEP MEPCOHAIBHBIM,
KOHAMIIMOHED
VYyebHbIC ayAUTOPUU IJIS A-06a/1, JTaboparopust pabouee MeCTo COTpYyIHUKA, ImKad,
IIPOBEACHUS AJIEKTPOHHOIYUYEBOU 000pyI0BaHUE CIIEIUATU3UPOBAHHOE
ab0paTOPHBIX 3aHATUI 00paboTKn
b-103, YueOnas rapTa, CTOJ IPernoaaBaTes, CTOI
aynutopus kag. "TM" KOMIIBIOTEPHBIH, CTYII, KA A5

JIOKYMEHTOB, TyM0a, T0CKa MeJloBas,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHAIBHBIN,

KOHJTUITOHED
A-029, JlabopaTopus napra, CTOJI penojaBares, CTyl, mKad,
JIyTOBOM M KOHTAKTHOM JIOCKa MeJIoBas
CBapKH
X-201a, JIaGopaTtopust CTyJ, Kad, CTOJ MUCbMEHHbIHN, TyMOa,
MaTepUaIOBEIEHUS U 000pyI0BaHUE CIICIUATU3UPOBAHHOE
TEPMHUECKON 00pabOTKU
b-05/3, JTaboparopus CTOJ, CTYI
3JIEKTPOHHOIYYEBOM
00paboTKu
YyeOHbIC ayAUTOPUH IJIS b-103, YuebOnas rapra, CTOJI MPenoaaBaTess, CTOI
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IIPOBEICHUS
IIPOMEKYTOUHOU
aTTecTaluu

aynutopus kad. "TM"

KOMITBIOTEPHBIH, CTYI, MKad A
JIOKYMEHTOB, TyMO0a, TOCKa MeJIoBasl,
MYJIbTUMEIUINHBIN TPOEKTOP, IKPaH,

KOMIIBIOTEP IEPCOHAIBHBIN,
KOHJIULIIOHEP

Ilomemmenust misa
CaMOCTOSITEIbHON
paboThI

HTB-201,
KomnbrorepHblit
YUATAILHBINA 3411

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
NMCbMEHHBIN, BEIIAIKA IS OJEXKIbI,
KOMITbIOTEPHAs CETh C BBIXOJOM B
NHTepHeT, KOMIbIOTEP NMEPCOHATIbHBIN,
MIPUHTEP, KOHJAUIIMOHED

TTomerenust misa
KOHCYJIbTUPOBAHUS

Bb-103, YuebOnas
aymurtopus kad. "TM"

napTa, CTOJI IPEnoaBaTes, CTOJ
KOMITBIOTEPHBIH, CTYI, Kad 11
JIOKYMEHTOB, TyM0a, 0OCKa MeJIoBas,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP NIEPCOHAIIbHBIN,
KOHJIMLIHOHED

Ilomenienus st
XpaHeHus: 000py10BaHUs
1 y4eOHOTO MHBEHTAps

X-2028, ITomemenne
kadenps! "TexHomorun
MeTaJlIoB"

CTOJI, CTYII, IKad
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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

Tect Ne 1 "Tepmoaedopmanrionnsie poriecchl mpu cBapke” (TecTupoBaHue)

Tect Ne 2 "®u3nko-xuMHUUECKHE U METAIITypruyecKue npoueccsl npu capke” (Tectuposanue)
Tect Ne 3 «CBapoyuHasi BaHHA, KpUCTa/UIM3aIMs MeTasuia pu cBapke» (TectupoBanme)

Tect Ne 4 "JledexTs! cBapHbIX coenuHennid” (TectupoBanmue)

3amuTa nadoparopusix padot Ne 1 "Onpenenenue cocraBa MeTallja 1IBa MPH IyTOBOM cBapke",
Ne 2 «Omnpenenenue coctaBa napa npu CBapKe CTaJIeH U CIIJIABOB HA OCHOBE aJIIOMUHUS »; No 3
«Ornpenenenue HIKHEN TPaAaHUIIBI TEMIIEPATyPHOTO MHTEpBAIa XPYIKOCTH »; No 4
«MccnenoBanne MakpoCTPYKTYphI MeTajlsia CBapHOToO 11Ba » (JlabopaTopHast pabota)

Bujx npome:xyTo4HOI aTTecTaluu — JK3aMeH.

Wnpnexc KM- | KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4 >
paszena Henens 4 8 12 14 16
KM:
1 TepmonedopmanmoHHbIe TPOIECCH TPU 00padoTKe
KIID
TepmoaedopmalioHHbIE TPOLIECCHI TPU 00paboTKe
11 +
KIID
2 OU3NKO-XUMUYECKHE U METAILTYPTUYECKHE TIPOIIECCHI
npu obpadotke KI19
21 DU3NKO-XMMUYECKHE U METAIITYpPrU4eCKHe MPOLIEeCCh + +
' npu obpabotke KIID
CapoyHas BaHHa, KpUCTaTU3aIUsl MeTaJljIa IpH
3 CBapKe U (OPMHUPOBAHUE TIEPBUIHOU CTPYKTYPHI
MeTaJula I11Ba
CapoyHas BaHHA, KPUCTALTU3AIUS METaJlJIa MPH
3.1 cBapke U GOPMHUPOBAHUE MEPBUUHON CTPYKTYPbI + +
MeTaJlIa MIBa
@da30Bble U CTPYKTYpPHBIE IPEBPAILIEHHS B METAJIaX
4 npu cBapke. CTaOMIIBHOCTH pa3MepoB U (HOPMBI
CBapHBIX KOHCTPYKIIHH
®da3oBbIe U CTPYKTYPHBIC TPEBPAILICHHS B METAILTaX
4.1 npu cBapke. CTaOMIBHOCTD Pa3MepoB U (POPMBI + +

CBApPHBIX KOHCTPYKIHN

Bec KM, %: | 15 15 15 15 | 40
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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 pa3zeina "OnpeneneHue XuMUYeCKOro CoCTaBa,
TEIIOPHU3NUECKUX U MEXaHUUYECKHX CBOWCTB CBAPUBAEMbIX MaTepHajoB"

[TpoBepka kauecTBa BBIIIOJIHEHUS pa3zena "BoruncieHne TepMoIMHAMUYECKUX XapaKTePUCTUK
METaJUINYECKOT0 CIIIaBa U €ro KOMIOHEHTOB"

[TpoBepka kadecTBa BIIOTHEHMS pa3aena "TeopeTrnueckoe 000CHOBaHUE M OTPEACTICHHIE
IPEUMYLIECTBEHHOI'O UCIIAPEHUS JIEMEHTOB U3 CILJIaBa B 3aBUCUMOCTH OT YIPYrocTH mnapa”
[TpoBepka kadecTBa BRITOTHEHHS pa3jena "Onucanue NpuduH BOZHUKHOBEHUS 1eopManuii 1
HaNpsOKEHUH B CBAPHBIX KOHCTPYKLHUAX U IMPEACTABICHNE PACU€THON CXEMBI /ISl ONPEeeICHHS
negopManuii ¥ HaNpsHKEHUH B CBAPHBIX KOHCTPYKIHAX "

[TpoBepka kadecTBa BBIIOJHEHUS pa3jiena "PacueT OCHOBHBIX XapaKTEpPUCTUK TEPMUYECKOTO
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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