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

Pabouast nporpaMma QM CHUILIHHBI
TEOPETUYECKHUE OCHOBbBI OFPABOTKAN MATEPUAJIOB KIID

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yacthb 00pa3oBaTebHOI .
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOLIEHHIT
NMPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Auett y y B1.4.03
TUIAHY:
TpynoeMKOCTh B 3a4€THBIX
py 6 cemecTp - 6;
eIMHUIAX:
Yacos (Bcero) mo yueoHoOM
( ) oy y 216 yacoB

IUIAHY:
Jlekuuu 6 cemecTp - 42 yaca;
IIpakTHyeckue 3aHATHSA 6 cemectp - 14 yacos;
JlaGopaTopHbIe paGoThI He MPeTyCMOTPEHO YUeOHBIM MJIAHOM
KoncyabTanuu 6 cemecTp - 16 yacos;
CamocTrosiTesibHasi padoTa 6 cemecTp - 139,2 yaca;

B ToM uncjie Ha KII/KP 6 cemecTp - 17,7 yacos;
HNnasa koHTakTHas padora 6 cemecTp - 4 yaca;

BKJIIOYAS:
KontpoabHas padora
IIpome:kyTouHasI aTTeCTAIINS:

3amuTa KypcoBoii padoThI 6 cemectp - 0,3 yaca;

IK3aMeH 6 cemectp - 0,5 yaca;

Bcero - (0,8 yaca
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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Lenab ocBoeHUs: AUCHUIIMHBI: [leb OCBOEHUS NTUCIMIUIMHBI SBISETCS U3YYEHHE TEOPETUUECKUX

OCHOB 00pa0OTKH MaTepUalioB KOHIICHTPUPOBAHHBIMH TIOTOKAMU SHEPTUH I HAYYHO O0OOCHOBAHHOTO

MOCTPOCHHUS Pa3IMYHBIX TEXHOJIOTUYECKUX MPOLIECCOB, CBSI3aHHBIX ¢ 00paboTkoi maTepuanos KII3.

33[[3‘11/1 AUCHHUIIIMHBI

- IpUOOpETEeHNE 3HaHUI O COBOKYITHOCTH IMTPOLIECCOB, KOTOPHIE COCTABIISIIOT CYIIIHOCTh CBApKH
IUIaBJIEHHEM C ucnonb3oBanueM KII19;
- IpHOOPETEHNE 3HAHUH O CBS3HM MEXAY MPOIECCaMU, TPOTEKAIOIIMMU IIPU CBapKE MIIABJICHUEM C
ucnonbszoBanuem KI19, u hopMupoBanreM onpeaeneHHOro XUMUIECKOT0 COCTaBa, CTPYKTYPHI U CBOHCTB

CBApHOT'0 COCAUHCHM,

- IpHOOPETEHNE HABBIKOB pacuyeTa OCHOBHBIX IIapaMeTPOB PEKMMA CBAPKHU C UCIIOJIb30BaHUEM

KIID.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTEeHIHI !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-1 CiocobeH npruHUMAaTh
ydacTHe B
MIPOU3BOJCTBEHHO-
TEXHOJOTHYECKON
JeATEIbHOCTH MpU
W3TOTOBJICHUH
MalIMHOCTPOUTEIbHBIX

15631 (112171

NJ-2nk-1 JemoHCcTpupyeT
NOHUMaHHEe PU3NIECKUX
MIPOIIECCOB MPU 00pabOTKE U
KOHTPOJIE MaTepUaJIOB

3HATh:
- OCHOBHbBIE METOJIUKU pacyera
TeMIEPaTypPHbIX IOJEN MTPU BO3AECHCTBUU
CBapOYHBIX MCTOYHUKOB TEIUIA U
METOAMKH pacueTa mapaMeTpoB
CBapOYHOr0 TEPMUYECKOTO LIUKJIA IIPH
OJHOIPOXOJHOM CBApKE;

- OCHOBHBIE ITapaMEeTPbl pEKUMa CBAPKU
(pe3ku) ¢ ucnonb3oBanuem KIID
(971eKTPOHHBIN U JIa3epHBIH Tyd) U
BIIMSTHUE, OKa3bIBAEMOE Ha MPOLIECC
CBapKH (pe3aHusi) pH UX U3MEHEHHH;

- OCHOBHBIE TTPOIIECCHI, MPOTEKAIOIINE IPU
cBapke ¢ ucrosnb3oBanueM KIID

(27K TPOHHBIH JTyY);

- OCHOBHBIE MPOLIECCHI, TPOTEKAIOIINE TPU
cBapke (pe3ke) ¢ ucnoab3oBanuem K119
(J1a3epHBIii 1y4);

- BKJIJI OCHOBHBIX ITPOIIECCOB,
IPOTEKAIOIUX MPU CBapKe (pe3ke) ¢
ucnons3zoBanueMm KI19, B popmupoBanue
Ka4eCTBEHHOI'0 CBAPHOT'O COEMHEHUS

(pe3a).

YMETB:
- QHAJIM3UPOBATH BIMSIHUE OCHOBHBIX

MIPOIIECCOB, MPOTEKAIOIINX MTPH
BO3/ICHCTBUH JIA3€PHOTO JTy4a Ha
oOpabaTtbeIBaeMblil MaTepua,

- olleHuBaTh 3(h(PEeKTUBHOCTH Ipoliecca
MPOTUIABJICHUS METaJJIa TIPU CBApPKE | MPH
HEOOXOIMMOCTH J1aBaTh PEKOMEH/IAIUH 110
ee MOBBIIICHUIO;

- BHOCUTh HEOOXOJIUMbIE KOPPEKTUPOBKU
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Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI 06yqemm
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

napaMeTpOB PEKUMa CBAPKH (PE3KH) C
YUYCTOM BJIUMAHUA OCHOBHBIX IPOLCCCOB,
MPOTEKAIOIINX B METAJLIC TIPU CBapKe
(pe3ke) ¢ ucnonb3oBanueM KIID, s
MOJTy4YCHHUSI KaYeCTBEHHOT'O CBAPHOTO
coenuHeHus (pesa);

- aHAJIM3UPOBATH BIIUSHUE OCHOBHBIX
MIPOIIECCOB, MPOTEKAOIIUX MTPH
BO3/ICHICTBUU JICKTPOHHOTO JTy4a Ha
o0OpabaTbIBaeMblil MaTepua;

- PacCUYMTHIBATH TEMIIEPATYPHBIC TIOJISI IIPH
BOSHCﬁCTBHH CBApPOYHBIX HCTOYHHUKOB
TEIUIa ¥ MapaMeTPhbl CBAPOYHOTO
TEPMUYECKOT0 LIUKJIA IIPU OJTHOIIPOXOJIHON
CBapKe.

2. MECTO JUCUHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlMcuuIuIMHA OTHOCUTCS K OCHOBHOM MPOQeCcCHOHANIBHOM 00pa3oBaTeibHOM MmporpamMme MaruHbl
Y TEXHOJIOTHS BHICOKOA((EKTUBHBIX MpoIeccoB 00padoTku matepuainoB (nanee — OIIOII), nanpaBnenus
noarotoBku 15.03.01 MamuHoCTpoeHUE, YpOBEHb 00pa30BaHus: BhICIIEE 00pa3oBaHue - OakagaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMEHHSIM:

- 3HaTh YCTPOMCTBO UCTOYHUKOB renepauuu KIID

- 3HaTh U3NUECKue MPUHIUIEI TeHepannu KIID, mpuMeHseMbIX B TEXHOJIOTHIECKUX LENIX

- yMeTh 000CHOBBIBaTh BbIOOP MCTOUHHUKOB KIID 1m0/ KOHKpEeTHbIE TEXHOIOTHUECKUE LIETH

- YMETb UCIIOJIb30BaTh OCHOBHBIE METO/bI PETYJIUPOBAHNUS IHEPIreTUUECKUX U TEXHOIOTHUYECKUX
napaMeTpoB ncrouHukos KIID

Pe3synbTarsl 00yueHus, Noxy4eHHbIE IPU OCBOEHUH TUCHUIUIMHBI, HEOOXOAUMBI IIPU BBINOJIHEHUN
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboThI.




3. CTPYKTYPA U COJAEPKAHUE JUCIHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

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

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa 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 /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 KonuenTpupoBaHHbIe 36 6 10 - 4 - - - - - 22 - Iloozomogka Kypcosou padomet: Kypcopas
HUCTOYHUKHU DHEPIUU U pabora BeimosHseTcs 1o Teme "Pacuer
0COOEHHOCTH UX TEMIIEPAaTyPHBIX NOJIEH IIPU BO3AECUCTBUU
MPUMEHEHUS LIS 3JIEKTPOHHOTO JTyda Ha 00padaThiBaeMblii
00paboTku MaTepHuan" U MpeiCcTaBlIcHa B BUAE KPYITHON
Marepuanos. TeroBble 3aa4uu 1o yueOHOMY KeHCy, OXBaThIBAIOIIEH
TPOLIECCHI, HECKOJIBKO PacdeTHBIX BompocoB. [Ipumep
MIPOTEKAIONIIE IPH 3aganust: Mcnonp3ys cxeMy MOIIHOTO
(hopMupoBaHUH OBICTPOABIKYIIETOCS HCTOYHHUKA TEIUIOTHI,
CBapHOTO COEAMHEHUS OTIpEIETNTh: 1) MaKCUMaJbHYIO TEMIIEpPaTypy
1.1 KonnenrpupoBaHHbie 36 10 - 4 - - - - - 22 - (tmax); 2) paccuuTaTb U IMOCTPOUTH Ipadukn

WCTOYHHKHU SHEPTUU U
0COOEHHOCTH UX
MMPUMEHCHUA [JI1

06paboTku

Marepuainos. TemnnoBbie

MPOLIECCHI,
NPOTEKaIoNUe pU
(hopMupoBaHUU
CBApHOT'O COCMHEHUS

pacnpenenenus temuneparypsl npu t = 0,6; 0,8;
1,6; 3,2; 10 ¢; 3) u3aMeHeHue TeMrepaTypsl Mo
Bpemenu s y = 0; 0,2; 0,6; 1,0; 2,0 cM Ha
MOBEPXHOCTH JIeTalld, 00padaThiBaeMOi
(cBapuBaeMoit) 6e3 mogorpesa, u 4)
paccuuTaTh MTHOBEHHYIO CKOPOCTH TSI OCH
cBapHoro mBa npu t = 600°C, cuuras, 4to
TETIOOTBO/] OCYILECTBIIIETCS TOJIBKO B
00pabaThIBacMYIO JICTAIb.

Iloozomoeka K KonmponvHou padome:
W3yuenne maTepHanoB Mo pas3aeny
"KoHLeHTpHUpOBaHHbIE HCTOYHUKY YHEPTUU U
0COOEHHOCTH WX MMPUMEHEHHS 111 00paboTKI
Marepuainos. TeoBble IPOLECCHI,
IIpoTeKaronue mpu GOPMUPOBAHUN CBAPHOTO
COETMHEHUS" U MOATOTOBKA K KOHTPOJIHLHOM
pabore
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H3yuenue mamepuanos 1umepamypHsix
UCHOUYHUKO6:

[2], 13-22, 77-79, 84-86, 88-89, 91-92, 93-95

2 OcobeHHocTH 40 14 22 Ilodzomoska Kypcosou pabomei: Kypcopas
B3aUMOJIEHCTBUSA pabota BeImonHsAeTCA o Teme ""Pacuer
JIEKTPOHHOTO JIyda ¢ TEMIIEpaTyPHBIX MOJIEH IPH BO3ACHCTBUN
0OpabaTrIBaeMBIM ANEKTPOHHOTO JTy4da Ha 00pabaThIiBaeMbIN
METaJJIOM MaTepHan" U MpenCcTaBlicHa B BUAE KPYITHON
2.1 Ocobennoctu 40 14 22 3a7a4M TI0 yIeOHOMY Keifcy, OXBaThIBAIOIICH
B3aUMOJEHCTBUS HECKOJIBKO pacueTHBIX Bonpocos. [Tpumep
3JIEKTPOHHOTO JIyda ¢ 3aganust: Mcrnonb3ys cxeMy MOIIHOTO
00pabaThIBaCMBIM OBICTPOIBHIKYILIEIOCS HCTOYHHMKA TEILIOTHI,
MeTaJIoM OmpeseNuTh: 1) MaKCUMAaJIbHYIO TEMIIEPaTypy
(tmax); 2) paccumTaTh U MOCTPOUTH rPaUKH
pacnpenenenus Temnepatypsl npu t = 0,6; 0,8;
1,6; 3,2; 10 ¢; 3) u3aMeHeHue TeMrepaTypsl 1o
Bpemenu s y = 0; 0,2; 0,6; 1,0; 2,0 cM Ha
MIOBEPXHOCTH JeTalld, 00pabaTeiBacMon
(cBapmBaemoii) 6e3 mogorpesa, u 4)
paccunTaTh MTHOBEHHYIO CKOPOCTb ISl OCH
cBapHoro mBa npu t = 600°C, cuuras, 4to
TEIJIOOTBO/] OCYILECTBIISIETCS TOJIBKO B
00pabaTbIBaEMyI0 JIeTalb.
Ilo0z0mogKa K KOHMPOILHOU padome:
W3y4yenue MaTepuaioB 10 pa3aeiny
"OcoOeHHOCTH B3aUMOACHCTBUS 3JIEKTPOHHOTO
Jy4a ¢ 00pabaThiBaeMbIM METAUIOM" 1
MOJIrOTOBKA K KOHTPOJIbHON paboTe
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], 4-19
3 OcobenHoctu 34 8 22 Ilodzomoska Kypcosou pabomei: Kypcopas
B3aUMOJEHCTBUS pabota BeImonHseTcs o Teme "Pacyer
JIa3epHOTO UITyYEHUS C TEMIIEpaTYPHBIX MOJIEH MPpH BO3JEHCTBUN
0bpabaThIBaeMBIM 3NEKTPOHHOTO JTy4ya Ha 00pabaThIiBaeMbIi
METAJJIOM Marepuan" v Ipe/CTaBIeHa B BUIE KPYITHOM
3.1 Ocobennoctu 34 8 22 3a[a4M 10 y4eOHOMY KEHCY, OXBAaThIBAIOIICH
B3aUMOJENCTBUS HECKOJIBKO pacueTHbIX Bonpocos. [Tpumep

JIA3CPHOTO U3JITYUCHUA C

3adaHus: HCHOJ’[B?)}’SI CXEMY MOIITHOT'O
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00pabaThIBACMBIM
METAIIIOM

OBICTPOBIXKYLIETOCS] ICTOYHHUKA TEIUIOTHI,
OIpEeJIeTNTh: 1) MaKCUMaNbHYIO TEMIIEpPaTypy
(tmax); 2) paccuuTaTh U MOCTPOUTH I'pauKu
pacupeneneHus temneparypsl mpu T = 0,6; 0,8;
1,6; 3,2; 10 ¢; 3) M3MeHEHHE TeMITepaTypsl IO
Bpemenu g y = 0; 0,2; 0,6; 1,0; 2,0 cMm Ha
TTOBEPXHOCTH JIETaIH, 00padaThiBaeMOit
(cBapmBaemoii) 6e3 mogorpesa, u 4)
paccunTaTh MTHOBEHHYIO CKOPOCTb ISl OCH
cBapHoro uiBa rnpu t = 600°C, cuutas, 4To
TEIJIOOTBO/] OCYILECTBIISETCS TOIBKO B
00pabaThIBaCMYIO JICTAIb.

Ilo020mo6Ka K KOHMPOILHOU padome:
W3yueHne maTepuaoB Mo pas3zaeiny
"OcoOeHHOCTH B3aUMO/ICHCTBUS J1a3epPHOTO
U3ITydeHHs ¢ 00pabaThIBaeMbIM METAIIIOM" 1
MOJITOTOBKA K KOHTPOJIBHOH padoTte
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[3], 10-15
[4], 65-78, 125-134

3aKOHOMEPHOCTH

MPOTUIABJICHUS

METAJIJIOB TIPH
AJIEKTPOHHO-JTY4€BOM U
JIa3epHOM BO3/IEUCTBUMU.
3aKOHOMEPHOCTH PE3KH

METAJUIOB TIPU
JIa3€PHOM BO3ICHCTBUH

34

10

22

4.1

3aKOHOMEPHOCTH

MPOTUIABJICHUS

METaIJIOB IIPH
JIEKTPOHHO-ITy4E€BOM U
JIa3epHOM BO3JICHCTBHH.
3aKOHOMEPHOCTH PE3KH

METAJIJIOB TIPH
JIa3epHOM BO3/IEUCTBUU

34

10

22

Ilodzomoeka Kypcosoit padomul: Kypcopas
paborta BeimosiHsAeTCs 1o TeMe "Pacuer
TeMIIEPaTyPHBIX MOJIEH MpU BO3AEUCTBUU
AIEKTPOHHOTO JTy4ya Ha 00pabaTeiBaeMbIit
MaTepHal' U MpeICTaBlIcHa B BUAE KPYITHON
3a/1a4¥ 1Mo y4eOHOMY KelCy, OXBaThIBAIOLIEH
HECKOJIBKO PacYeTHBIX BOMPOCOB. [Ipumep
3amanust: Mcone3ys cxemy MOIITHOTO
OBICTPOIBIKYILIETOCS HCTOYHHKA TETUIOTHI,
ompeneuTh: 1) MaKCUMAaIbHYIO TEMIIEPATyPy
(tmax); 2) paccuuTaTb U IOCTPOUTH IpaduKn
pacnpenenenus temneparypsl npu T = 0,6; 0,8;
1,6; 3,2; 10 ¢; 3) u3MeHeHue TeMrepaTypsl 1o
Bpemenu s y = 0; 0,2; 0,6; 1,0; 2,0 cM Ha
MTOBEPXHOCTH JIETaJN, 00padaThIBaeMOi
(cBapuBaeMoii) 6e3 mogorpesa, u 4)
paccuuTaTh MTHOBEHHYIO CKOPOCTH JIJISI OCH
cBapHoro mBa npu t = 600°C, cuuras, 9To
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TEIIOOTBO/] OCYILECTBIISETCS TOIBKO B
00pabaTbIBaEMyIO 1ETalIb.

Ilo020mo6Ka K KOHMPOILHOU padome:
N3ydyenne maTtepuaoB 10 pa3zierry
"3aKOHOMEPHOCTH TPOTIIABICHHUS METAJUIOB
P 3JIEKTPOHHO-ITyYEBOM U JIa3€PHOM
BO3/eiiCTBIH. 3aKOHOMEPHOCTH PE3KU
METaJUIOB TIPH JIa3epHOM BO3ACHCTBHH" H
MOATOTOBKA K KOHTPOJIBHOH paboTe

OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcosas pabora (KP) 36.0 - - - 14 0.3 17.7 -
Bcero 3a cemecTp 216.0 42 - 14 14 0.8 105.7 335
Hroro 3a cemecTp 216.0 42 - 14 16 4 0.8 139.2

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktndeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — nnauBuIyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctuiuinael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoIis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Konyenmpuposanubvie ucmoyHuKu sHepeull U 0coOeHHOCmu ux npumMeHeHus s 0opabomxu
Mamepuanog. Tennosvie npoyeccol, npomexarowue Npu GopmMupoBaHuL C8aAPHO20 COeOUHEHUs

1.1. KoHIIEHTpUpOBaHHBIE HCTOYHUKHU SHEPTHUH U OCOOCHHOCTH UX MPUMEHEHHS i1 00pabOTKU
MaTepuaioB. TemioBbie MPOLECChl, MpOTeKarouue npu GOPMUPOBAHUU CBAPHOTO COCTUHEHUS

KoHueHTpupoBaHHbIE U HEKOHLIEHTPUPOBaHHbIE MCTOYHUKM dHepruu. [lonstue KIIO.
TemoBoii 6ananc npu BO3ACHCTBUM HEKOHIICHTPUPOBAHHBIX U KOHLIEHTPUPOBAHHBIX HUCTOUYHUKOB.
OcHoBHbBIE 3HepreTudeckue napameTpbl HcTOYyHUKOB KIID. [loHSTHE MIOTHOCTH MOIIHOCTH.
OcHOBHBIE 3aKOHOMEPHOCTH M OCOOEHHOCTH B3aMMOJICUCTBUSA KOHIEHTPUPOBAHHBIX IOTOKOB
SHEPruM (AJIEKTPOHHBIA JIyd, Jy4 Jla3epa, CTPysd HU3KOTEMIIEPAaTypHON IUIa3Mbl, CXKaTas
JNIEKTpUYECKasl Ayra, MIOHHbIC MyYKH) C TBEPIbIM TEJIOM MPU OCYIIECTBIEHUU MPOILECCOB CBAPKU,
pe3Ku, cBepieHHs, MOAu(pUIMpOoBaHus. TerioBble MPOLECCH, MPOTEKAIUe MpH (HOPMUPOBAHUH
CBapHOro coeauHeHus. (Cxemaru3anusi HarpeBaeMblX Te€l UM HUCTOYHUKOB  TEIUIOTHI.
JuddepennnanbHoe ypaBHEHHE TEIUIONPOBOIHOCTH. BBIOOp HavyambHBIX M IPAaHUYHBIX YCIOBHM.
[Ipunuun cynepno3unuu. Pacuer TeMmepaTypHbIX TMOJ€Hd NpH BO3JAEHCTBUM CBAapPOUYHBIX
MCTOYHUKOB TeIuia. TeroBble IPOIECcChl TPU BO3JCHCTBUN JBIKYILETOCS U OBICTPOIBUKYIIETOCS
3JIEKTPOHHOrO Jy4a. Pacuer mapaMeTrpoB CBapOYHOrO TEPMHUYECKOTO LIMKJIA MPU OAHOIPOXOJHOU
CBapKe.

2. Ocobernnocmu 63aumMo0etucmeus ANEKMPOHHO20 J1y4a C 06pa6ambl€a€MblM memaijiom

2.1. OcoOEHHOCTH B3aUMOJICHCTBUS JJICKTPOHHOTO JIyda ¢ 00pabaThIBAEMBIM METAIIIIOM

OTanbl pa3BUTUA JIEKTPOHHO-IYYEBOM TEXHOJIOTMH. DJIEKTPOHHBIM JTyd KaKk MHCTPYMEHT AJif
TEXHOJIOTHYECKOM  00pabOTKM MaTepuayioB (BO3MOXHOCTH [0 CPaBHEHUIO C JIPYTUMHU
UCTOYHUKAMHU, JOCTOMHCTBA, HeAocTaTku). DU3WYecKue MPOLECChl, MPOTEKAIIUe MpU
BO3/JICIICTBUM 3JEKTPOHHOrO Jiyya Ha Marepuaibl. [1yOuHa mnpoOera 3J€KTpOHOB B MaTepualie
(popmyna Illonnannma, d¢opmyna Kanaita wu Oxasmbl). PacnpeneneHne WHTEHCUBHOCTH
SHEProBbIACICHUSI AJIEKTPOHOB MO TIIyOMHE oOpabaTsiBaeMoro Mmarepuana. llorepu sHepruu B
razoBol M KOHJeHcupoBaHHOW cpenax. llonstue Bakyyma. CpenHee paccTOsHHE, MPOXOIUMOE
AJIEKTPOHOM B raze (Bakyyme). [lapametpsl pexxuma DJIC (yckopsitoliiee HampspDKEHUE, TOK MTydKa,
CKOPOCTh CBapKH, TOK (DOKYCHPOBKH, OCTATOYHOE JaBJICHHE B KaMepe, pacCTOSHHUE OT MYLIKH 10
uznenusi). BnusHue TOkKa (OKYCHMPOBKM Ha KOH(QUIYpaluio IOTOKa 3eKTpoHOoB. Ilonsatue
s dexturoro u Tepmudeckoro KII/I. XapakTep TemaoBoro HCTOYHHUKA MIPU DIIEKTPOHHO-ITYY€BOM
HarpeBe. KoapduuueHt cocpeoTOUeHHOCTH UCTOYHUKA. Y CJIOBHBIM pacUETHBIM JUAMETp MATHA
Harpena.

3. Ocobennocmu 83aumMo0etcmeaus 1a3ePHo20 Usiy4etus ¢ 00pabamvléaemvim Memaiiom

3.1. OcobeHHOCTH B3aUMOJIEHCTBUS JIA3€PHOT0 M3ITy4eHHsI ¢ 00padaThIBAEMbIM METAILIIOM

OCHOBHBIE JTOCTOMHCTBA JIa3€pHOTO HM3IIYYSHHS, TIO3BOJISIONINE HCIIONB30BaTh €r0 B KauecCTBE
UHCTPYMEHTA JJIs1 00pabOTKH MaTepHajaoB. DHEPreTUYeCKUe YCIOBUS B3aUMOJICHCTBHS Ja3epHOTO
U3JIy4eHHUsl ¢ oOpabaThiBaeMbIM MarepuaioM. OCHOBHBIE TPOIECCH B3aUMOICHCTBHUS JIa3€PHOTO
U3Iy4YeHUus: ¢ 00pabaThbIBaeMbIM MaTepUAIOM (OTpaKeHHE HM3JTy4eHHs, MOTJIOIIEHUE H3Ty4YeHHs,
HarpeB, IUIaBJIEHUE, Ja3epHas 5po3usi). llma3meHnHble mpolecchl Npu Ja3zepHOM 00paboTke.
B03MOXHOCTH MCITONIB30BaHMS JIA3€PHOTO M3JIyUEHUS Ul CBApKU M PE3KH MeTayuloB. Pusndeckue
MPOIIECCHI, MPOTEKAIOIINE MPH 0O0pa30BAaHWM CBAPHOTO COCJAMHEHUS B CiIydae Ja3epHOW CBapKH
MaTepHajoB MajblX TONIIMH. PU3NUECKUE MPOLECCH], MPOTEKAIONUe P 00pa30BaHUH CBAPHOTO
COCIIMHEHUS B CIIydae JIa3epHON CBapKH MaTEpUAIOB C TIYOOKHM IporuiaBieHneM. OcoOeHHOCTH
Ja3epHOTO pa3/ieleHusl MaTepuaaoB. MexaHu3Mbl JIJa3€PHOTO pa3AeieHus MaTepHaloB.



4. 3axoHomepHOCIU NPONAABICHUS MEMAJII08 NPU DJIEKMPOHHO-TVYE80M U JIA3EPHOM
6030¢eliCmEUlU. 3akoHoMepHOCIU PEe3KU MeMAailo8 NPU 1a3ePHOM 6030¢elicmeuuy

4.1. 3akOHOMEPHOCTH IPOILIABJIECHUS METAJIJIOB IIPHU 3JIEKTPOHHO-JIyYE€BOM U JIA3€PHOM
BO3CHCTBUH. 3aKOHOMEPHOCTH PE3KU METAJIJIOB IIPH JIa3epHOM BO3/1€HCTBUU

OcHOBHBIE TIPOLECCHl IPU B3aUMOACUCTBUM IlydyKa 3JEKTPOHOB C BEILIECTBOM: YCJIOBHUS
nepexoAa K B3pbIBHOMY BCKMIIAHMIO BELIECTBA; IIJIaBJIEHUE, UCHApEHHE U BBIOPOC IMPOIYKTOB
paspymeHust U3 30HBI 00paboTKkM; BTOpHuHOe wu3nydeHue u d¢pdexruBneni KIIJ| Harpesa,
tepmuueckuii KITJ[ nmponasienus matepuana; B3auMOICHCTBUE 3JIEKTPOHHOTO JIyda € IJ1a3MOM B
30He 00paboTku. ['mapomuHamuveckue mpoiecchl B 30He Bo3xaeiicTBus KIID Ha Marepuanbl,
negopmanus MOBEPXHOCTHU KHJIKOH BaHHbBI; (POPMUPOBAHUE KaHAJIa B MaTepualle; 3aKOHOMEPHOCTH
nepeHoca (koneOaHus) JKUIKOTO MeTajlla B KaHaje NPOIUIABJICHUS; TUIHYHBIE Je(EKTHI
(dopmupoBaHus kaHana. CBs3b MapaMeTPOB IEKTPOHHOIO Jiyya € XapaKTEpPUCTHKaMM TIyOOKOro
NPOIUIABJICHUS B METAJUIaX. 3aKOHOMEPHOCTH CBAPKU METAJJIOB OOJBIIMX TONIIUH C TITYyOOKHUM
IPOIUIABIEHUEM, CBSI3b YIEIbHOW MOIIHOCTH MCTOYHUKA C T€OMETPUUECKUMH XapaKTePUCTUKAMHU
30HBI IPOIUIABIICHUS; PACUETHOE OINpECICHUE TapaMETPOB PEKMUMA CBAPKU U PE3KU; 3aBUCUMOCTD
tepmuueckoro KIIJ[ mpouecca HarpeBa OT mapamMeTpoB CBapKH; ONTHMHU3ALUS Pa3MEpOB 30HbBI
TEPMUYECKOTO BJIMSHHUS CBApPHOTO IIIBa B 3aBHCHMOCTH OT TEIIOBOHW 3((eKTHBHOCTH mporecca
CBapKH. 3aKOHOMEpPHOCTH YyJaJ€HHs BelIeCTBA U3 30HbI OOpPaOOTKM NpPH pE3Ke U CBEPIICHUU
matepuaioB KIID, 3akoHOMepHOCTH HCHapeHUs U BbIOpOca KOHIAEHCUPOBAHHOW (a3bl M3 30HBI
00paboTKHU. 3aKOHOMEPHOCTH MPOIUIABICHUS METAJUIOB MPHU 3JIEKTPOHHO-IYYEBOM U JIa3€pHOM
BO3/CICTBUM. 3aKOHOMEPHOCTH PE3KU METAJUIOB IpHU JiazepHOM BozaeiicTBuu. [Ipouecc pesku, B
OCHOBE KOTOPOTO JIEXHUT MEXaHW3M HCIApEHUs U MEXAaHU3M IUIaBJIEHUS MaTepHuaia. MexaHu3Mbl
ra3oJia3epHON pe3KH METaJlIOB.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. 1. TeroBbIe pOIIECCHI, MPOTEKAIONINE MTPH (HOPMUPOBAHUH CBAPHOTO COCTUHECHHUS.
PacueT TemnepaTypHbIX MOJIEH TpU BO3AECHCTBUM CBAPOUYHBIX HICTOUHUKOB Teruia. TernoBsle
MPOLIECCHI TPHU BO3/IEHCTBUY JABHKYILETOCs U OBICTPOABMKYILETOCS HCTOUYHUKA (HA IpUMeEpe
AJIEKTPOHHOTO JIy4a). Pacdyer mapaMeTpoB cBapOYHOI0 TEPMUYECKOIO LIUKJIIA IIPU
OJIHOTIPOXOJHOM cBapke (2 yaca);
2. 2. KOHLIEHTpUPOBAaHHbIE UCTOYHUKH SHEPTHH U OCOOEHHOCTH UX MPUMEHEHMS IS
00pabotku mMatepuanon (1 gac). KM Ne 1 (konTposnbHas pabdota) (1 gac).;
3. 3. ITapametps! pexxuma DJIC u ux BiausHue. [lonsarue 3¢ppekTuBHOroO U TEPMUUECKOTO
KIIZI. OcHOBHBIE TTPOLIECCHI, MPOTEKAIOIINE MPU JEHCTBUM SJIEKTPOHHOTO Jydya Ha METaJUIbI
(2 gaca);
4. 4. 'mybuna nmpobera 31eKkTpoHOB B Matepuaie (dpopmyna [llonmanna, popmyna Kanaita u
Oxkasmebl). CpefiHee paccTosiHUE, TPOXOAUMOE dIIEKTPOHOM B rase (Bakyyme) (1 gac). KM Ne 2
(xoHTpONBHAsS pabota) (1 yac);
5. 5. OcHOBHBIE NIPOLECCHI, MPOTEKAIOUINE ITPH BO3AECHCTBUHN JTA3€PHOTO U3IYYCHHS Ha
MeTaisibl. OCHOBHBIE MPOIIECCH] B3aUMOIEHCTBHUS Ja3€PHOT0 U3IyUYeHHs ¢ 00pabaThIBaeMbIM
MaTepuaioM (2 gaca);
6. 6. Pu3nyecKue NpoIecChl, MPOTEKAIOIINE TPU 00pa30BaHUU CBAPHOTO COETUHEHUS B
cllyyae JIa3epHOI CBapKU MaTepUanoB MajbIx U 0oibimux ToamuH (1 yac). KM Ne 3
(xoHTpOIBHAS paboTa (1 gac);
7. 7. OCHOBHBIE 3aKOHOMEPHOCTH IPOIIJIABIECHNS METAJIJIOB NP 3JIEKTPOHHO-JIYYEBOM U
Ja3epHOM BO3/IeHcTBHM (2 Yaca).

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPelyCMOTPEHO
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3.5 Koncyabranumn

Ayoumopuwie KOHCYIbMAUUU RO Kypcosomy npoekmy/pabome (KIIP)

1. AynuropHble KOHCYJbTAllMM MPOBOJAATCSA 110 TEMAaTHKE KypcOBOHl palOTHI MO pas3zaenam
"Pacyer TemmepaTypHBIX TOJIEM TpPU  BO3JICUCTBUM  JJIEKTPOHHOIO Jiydya Ha
obpabartbiBaeMblii Matepuan” u "Pacdyer mapaMeTpoB CBapOYHOIO TEPMUYECKOTO ITHKIIA
MpY OJHOIIPOXOHOM cBapke"

2. AyouTopHBIE KOHCYJIbTAllMU MPOBOJATCS IO TEMAaTHKE KypCOBOW pabOTHI MO pasjenam
"Pacyer TemmepaTypHBIX TOJIE TpPU  BO3JICUCTBUM  DJICKTPOHHOIO Jydya Ha
oOpabartbiBaeMblii Matepuan” u "Pacder mapaMeTpoB CBapOYHOIO TEPMUYECKOTO IHKIIA
MpU OJHOIPOXOHOM cBapke"

3.  AyIuTOpHBIE KOHCYJBTAllMM MPOBOJAATCS IO TEMAaTHKE KypCOBOW paboThl MO paszaenam
"Pacyer TemmepaTypHBIX TOJIEM TpU  BO3JICUCTBUM  JJICKTPOHHOIO Jydya Ha
obpabartbiBaeMblii Matepuan” u "Pacuer mapamMeTpoB CBapOYHOrO TEPMUYECKOTO ITHKIIA
MpY OJHOIIPOXOHOM cBapke"

4. AynuTopHBIE KOHCYJIBTallMM IMPOBOISATCS MO TEMaTUKE KypcOBOW pabOThl MO paszjesiaMm
"Pacuer TeMmmepaTypHbIX TOJ€ [pPH  BO3ACUCTBUU  DJIGKTPOHHOTO JIy4a Ha
oOpabartbiBaeMblii Matepuan” u "Pacder mapamMeTpoB CBapOYHOTO TEPMUYECKOTO ITHKIIA
NPy OJHOIIPOXOHOM cBapke"

I pynnosvie koncynomayuu no pazdenam oucyuniunst (I'K)

Koncynpranuu no ganHomy paszeny npoBOJSTCS Mepel] 9K3aMEHOM
KoHncynpTranum no fanHomy paszeiny NpoBOJSTCS Mepel] 3K3aMEHOM
KoncynpTranuu no ganHomy paszeny NpoBOJSTCS Mepel] 9K3aMEHOM
KoHncynpTranuu no 1anHomy paszeiny NpoBOJSTCS Mepel] 3K3aMEHOM

P

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI U (hopMup

€MbIX B HUX KOMIeTEeHII NI

3ariaHupOBaHHbIE PE3YIbTaThl 00Y4YEHNUS 110

Howmep paznena
JUCLUILIMHEI (B

O1eHOYHOE CPEIICTBO
(THI ¥ HAUMEHOBAHUE)

Kongl
TUCIUILTNHE COOTBETCTBHH C
WHKATOPOB
(B cOOTBETCTBUU C pazjesioM 1) m.3.1)
11234
3HaTh:
BKJIaJ] OCHOBHBIX MPOIIECCOB, MPOTEKAIOUINX MTPH KonTponbHast pabota/3aKOHOMEPHOCTH MPOTLIABICHUS
cBapke (pe3ke) ¢ ucnonb3zoBanuem KII3, B T2 4 | METaIUIOB NPH 3JIEKTPOHHO-Iy4EBOM U JIa3ePHOM
(dbopMUpOBaHNE KAYECTBEHHOT'O CBAPHOT'O COETMHEHUS A-2me BO3/JICHCTBUU. 3aKOHOMEPHOCTHU PE3KU METAIIIIOB MPH
(pe3a) JIA3€pPHOM BO3JIEHCTBUH
OCHOBHBIE NPOLECCI, POTEKAIOLLIE IIPU CBAPKE V-2 + KonTponbnas pabota/Oco0eHHOCTH B3aUMOICHCTBUS
(pe3ke) ¢ ucnonb3oBanueM KIID (s1azepusiii ayy4) JIA3E€PHOT0 U3ITyYEHUS C 00padaThIBaEMbIM METAJIIOM
OCHOBHBIE TPOLECC, POTEKAIOLIHE IPH CBAPKE © V-2 + KonTponbnas pabota/Oco0eHHOCTH B3aUMOICHCTBUS
ucnonb3zoBanueM KI1D (anexTpoHHbIN 1yY) AJICKTPOHHOTO JTy4a ¢ 00pabaThiBaeMbIM METAJIIIOM
OCHOBHBIE ITaPaMETPhI PEKUMa CBAPKH (PE3KH) € KonrtponsHas pabora/Oco0eHHOCTH B3aUMOICHCTBUS
ucnoinbszoBanueM KIID (a5ekTpoHHBIN U Ta3epHBIN T2 + AIIEKTPOHHOTO JTy4a ¢ 00pabaTbIBaeMbIM METAIIJIOM
Ty4) U BIUSHUE, OKa3bIBAEMOE Ha MPOLIECC CBAPKHU H-2nk
(pe3aHus) Ipu X H3MCHCHHUH
OCHOBHBIE METOJIMKH pacueTa TEMIIEPATyPHBIX TOJIeH KontponsHas pabora/KoHIEHTpUpOBaHHBIE HCTOUHUKH
TP BO3/ICUCTBUU CBAPOYHBIX UCTOUHUKOB TEIUIA U V-2 + SHEPTUHU U OCOOEHHOCTH UX MPUMEHEHUS ISl 00pabOTKH
METOAMKH pacueTa mapaMeTpoB CBAPOYHOTO MaTepHuaioB. TeroBbIe MPOECCHI, MPOTEKAIOIINE TIPU
TEPMHUYECKOT0 IIUKJIA MPU OJTHONPOXOIHOM CBapKe (GhOpMUPOBAHUH CBAPHOTO COETMHEHUS
YMerh:
paccuMTHIBaTh TEMIIEPATYPHBIE MO PU BO3JACHCTBUH KonTponbnas pabota/KoHIIEHTpUPOBaHHBIE HCTOYHUKU
CBapOYHBIX HCTOYHUKOB TEIUIA U TTapaMeTPhI | W-2me + SHEPTUU M OCOOCHHOCTH MX PUMEHEHUS ISl 00paboTKH
CBapOYHOI'0 TEPMHUUECKOTO LIUKJIIA ITPH OJHONPOXOIHOM MaTepHaioB. TeroBble MPoLEecChl, MPOTeKatoIIue pu
CBapke (GhOpMHPOBAaHNYN CBAPHOTO COSTMHEHUS
aHAIIM3UPOBATH BIHUSHUE OCHOBHBIX TIPOIECCOB, KonrtponsHnas pabota/Oco0eHHOCTH B3aUMOIEHCTBHS
MPOTEKAIOIINUX TP BO3ACHCTBUHU AIEKTPOHHOTO JTy4a NJ1-2nk-1 + AJIEKTPOHHOTO JTyda ¢ 00pabaThIBAEMBIM METAILIIOM
Ha 00pabaThIBaeMBblil MaTepHa
BHOCHTBH HEOOXOIMMBIE KOPPEKTUPOBKU MTAPAMETPOB NJ-2nx-1 + | KoHTpoapHas pabora/3aKOHOMEPHOCTH NPOTUIABICHUS
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peXHUMa CBapKU (Pe3KH) ¢ y4eTOM BIUSHUS OCHOBHBIX
IIPOLIECCOB, ITPOTEKAIOIINX B METAJLIE IIPU CBApKeE
(pe3ke) ¢ ucnonb3oBanueM KIID, qyis monyuenus
KaueCTBEHHOT'0 CBApPHOI'0 COeUHEHUs (pe3a)

METAJUIOB NPH JEKTPOHHO-TY4YE€BOM U JIa3€pHOM
BO3JEHCTBUU. 3aKOHOMEPHOCTHU PE3KU METAIUIOB IIPU
Ja3epHOM BO3CHCTBUU

OLIeHHUBATh 3((HEKTUBHOCTH MpoIlecca MPOILIaBICHHUS
MeTaJjula Mpu CBApKE U MPU HEOOXOAUMOCTH J1aBATh

KontponsHas pabota/KoHueHTprpOBaHHBIE HCTOUHUKH
SHEPTUU U OCOOCHHOCTU MX MPUMEHEHUS 151 00paboTKH

PEKOMEHIALIUH T10 €€ MOBBIIICHUIO L2 MartepuasioB. TeroBble MPOIEcCH, MPOTEKAIOLINE TIPH
(hOpMUPOBAHUH CBAPHOTO COCTMHEHUS

aHAJIM3UPOBATh BIMSHUE OCHOBHBIX IPOLIECCOB, Konrponsnas pabora/Oco6eHHOCTH B3aUMOJIeHCTBUS

MIPOTEKAIOIIUX ITPU BO3ACHCTBUH JIa3€PHOTIO JIyya Ha N/1-2nk-1 Ja3epHOTO U3TYyYEHHUs C 00pabaThIBa€MBbIM METAIIOM

oOpabaThIBacMbIil MaTepual
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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
6 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. 3aKOHOMEPHOCTH MPOIIABIEHHS METAJUIOB IIPU AIEKTPOHHO-ITYYEBOM U JIA3EPHOM
BO3/ICHICTBIM. 3aKOHOMEPHOCTH PE3KU METAJUIOB IpH Ja3epHoM BozjeiicTBun (KonTponbHas
pabora)
2. Oco0eHHOCTH B3aUMOJICHCTBHS JIA3€pHOTO U3JIyueHUs: C 00pabaThIBAEMbIM METAIIIOM
(KontpomnpsHas paborta)
3. OcoGeHHOCTH B3aMMOACHCTBUS SJIEKTPOHHOTO Jy4ya ¢ 00pabaThIBa€MbIM METAILIIOM
(KontponpHas pabota)

@opma peanuzanuu: [Tucemennas padbora
1. KoHLIeHTprpOBaHHBIE HCTOYHUKHU SHEPTHH U OCOOCHHOCTH UX MPUMEHEHHS 111 00pabOTKU
MartepuasioB. TerioBble MpoIeccsl, MPOTeKAoNIKe MPH (HOPMHUPOBAHUU CBAPHOTO COSANHEHHUS
(KontponpHas pabota)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI ABIISAETCS MPUIOKEHUEM A.
bamibHO-pedTHHTOBas CTPYKTYpa KypCcoBOil pabOThI ABIISETCS NPUIIO)KEeHUEM b.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS MO JUCIUIINHE

Ixzamen (Cemecmp Neb)
OneHka ompenenseTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
crynentoB HUY «MBW» Ha oCHOBaHWUM CEMECTPOBOM M JK3aMEHAIIMOHHOW COCTaBIAIONINX. B
MPUIIOKEHUE K AUIIOMY BEIHOCUTCS OLIEHKA 32 CEMECTP U 3a KYpCOBYIO padoTy.

Kypcosas paboma (KP) (Cemecmp Ne6)
Onenka 3a KypcoByl paboTy ompexensercs B cooTBeTcTBHUM ¢ llonoxkeHuem o OamibHO-
peiiTuHroBoil cucreme ansa cryneHtoB HUY «MOW». B npunokeHune K IUIUIOMY BBIHOCHTCS
OLIEHKa 32 KypCOBYIO paboTy

B numiom BeICTaBIsIeTCS OIICHKA 32 6 CEMECTD.

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

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIHUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUA:

1. CnuBa, A. I1. OCHOBBI TEXHOJIOTUHU AJIEKTPOHHO-IYIE€BON CBAPKH : ydeOHOE mocodue mo Kypcam
"TexHnonorust 06padotku MatepuanoB KIID" u "ObopynoBaHue u TEXHOIOTUS CBAPKU
maBiaeHueM" no HampasiaeHusM 15.03.01 "Mamunoctpoenue”, 13.03.03 "Ouepreruueckoe
mammHocTpoenue" / A. I1. Cnusa, P. B. Pogskuna, E. B. Tepentses, Hau. uccnen. yn-t "MOU"
(HUY"MBHN"). — M. : U3a-Bo MDMU, 2019. — 84 c. — ISBN 978-5-7046-2125-6.
http://elib.mpei.ru/elib/view.php?id=10702;

2. TennoBele mporecchl 00pabOTKH MaTepuaioB KOHLIEHTPUPOBAHHBIMU OTOKAMH SHEPTHH :
yaeOHoe mocobue 1o Kypey "TeopeTrndeckue OCHOBBI CBAPKH IUIABJIEHUEM'' TIO HAPaBIICHUSIM
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noarotoBku O6akanaspoB 13.03.03 "Duepreruyeckoe mMammHocTpoenue" u 15.03.01
"Mammnoctpoenue” / P. B. Pomsikuna, A. B. [llep6akos, JI. A. 'anonoBa, M. A. Kapum6GekoB,
Han. uccnen. yn-t "MOU" (HUY"MBU"). — M. : U3a-B0 MDMU, 2019. — 136 c. — ISBN 978-5-

7046-2198-0.

http://elib.mpei.ru/elib/view.php?id=10976;
3. bormanoB A. B., MuctopoB A. U., CmuproBa H. A.- "TeopeTrnueckre 0CHOBBI JJa3epHOM
obpabotku", U3marensctBo: "MI'TY um. H.D. baymana", Mocksa, 2006 - (23 c.)

http://e.lanbook.com/books/element.php?pll_id=52096;

4. I'puropesn, A. I'. OcHoBBI 1a3epHOi 00paboTku Matepuanos / A. I'. I'puropbsai. — M. :
Mammunoctpoenue, 1989. — 304 ¢. — ISBN 5-217-00432-0..

5.2 JIunieH3MO0HHOE ¥ CBOOOHO PacPOCTPaHsIeMOe MPOrpaMMHOe ofecreyeHue:
1. Office / Poccutickuii makeT o(pUCHBIX MIPOTpamMM;

2. Windows / OniepanionHas cuctema cemeicTna Linux.

5.3 UntepHeT-pecypchl, BKIWYas nNpodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-

CIIpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3JiekTpoHHasi Gub.moreka - https://elibrary.ru/

4. 9BC "Koncyabsrant ctyaenta' - http://www.studentlibrary.ru/

5. DaexTponnasi 6udmoreka MIU (36 MDIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeleHus

Homep aynuropun,
HAHUMEHOBAHME

OcHamenue

VY4eOHble ayAUTOpUH IS
IPOBEIEHUS JIEKLIIUOHHBIX
3aHATUI U TEKYIETO
KOHTPOJIS

b-103, YueOuas
ayauropus kag. "TM"

apTa, CTOJ PENnoIaBaTens, CTOI
KOMIBIOTEPHBIH, CTYI, MKad 11s
JOKYMEHTOB, TyM0a, J0OCKa MeJIoBasl,
MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHAIBHBIMN,
KOHJIULIHOHED

VYyeOHble ayAUTOPUH IS
IIPOBEJICHUS
IIPAKTUYECKUX 3aHATUH,
KP u KII

b-02, JIaGoparopus
ANEKTPOHHOIYYEBOM
00paboTku

pabouee MECTO COTPYAHHUKA, CTYJI, IKad
JUTsL XpaHEHUs HHBEHTaps, 000py10BaHuE
CHEUAIN3UPOBAHHOE

b-103, YueOuas
ayauropus kag. "TM"

napTa, CTOJ PENnoaBaTes, CTOJ
KOMIBbIOTEPHBIH, CTYI, MKad 11s
JOKYMEHTOB, TyM0a, J0OCKa MeJIoBasl,
MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,
KOMITBIOTEP MEPCOHAIBHBIM,
KOHJIULIUOHED

VY4eOHble ayAUTOpUH IS
MIPOBEACHUS
1a00paTOPHBIX 3aHATUI

b-02, JlabopaTopus
AIIEKTPOHHOIYYEBOM
00paboTKH

pabouee MeCTO COTPYIHHKA, CTYJ, mKad
JUTSL XpaHEeHUs HHBEHTaps, 000pyI0BaHUE
CHeIHATH3UPOBAHHOE

VYyeOHble ayIUTOPUH IS
MIPOBEACHUS
IIPOMEKYTOUHOU
aTTecTaluu

Bb-103, YueOnas
aynutopus kad. "TM"

rapTa, CTOJ IpernojaBaTess, CTOI
KOMITBIOTEPHBIH, CTYII, MKad A
JIOKYMEHTOB, TyM0a, JOCKa MeJIoBasl,
MYJIbTUMEANIHBIA POEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHAIIBHBIM,
KOHJIULIHOHEP
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IMTomemenus mia

HTB-302, YuTansHbIH 3a1

CTYyJI, CTOJ HHCBMCHHI)Ifl, KOMITIBIOTCPHAasA

CaMOCTOSITEJIbHOU oT/ena 00CTyKUBaHUS CeTh C BbIXOJ0M B MIHTEpHET, KOMIIBIOTEP
paboThI y4eOHOM JTUTEpaTypoi MIePCOHAIbHBIN
ITomewmenus s b-103, Yyebnas rapTa, CTOJ MPEnoaaBaTess, CTON
KOHCYJbTUPOBaHUSA aynutopus kad. "TM" KOMITBIOTEPHBIN, CTYJI, TIIKad 1151

JIOKYMEHTOB, TyMOa, 10CKa MeJIOBas,
MYJIBTUMEAUNHBINA TPOEKTOP, IKPaH,
KOMIIBIOTEP IEPCOHAIIBHBIM,
KOHAUIIMOHED

ITomewmenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOT'O MHBEHTaPS

A-06a/2, Cxnan xadenpsl
™

BCIIaJIKa JJIs1 OCKIbI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Teopernyeckue ocHOBBI 00paboTKu MaTepuanoB KIID

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 KoHIlleHTpupOBaHHbIE HCTOYHUKU SHEPTUN U OCOOCHHOCTH X MPUMEHEHUs AJis 00paboTKu
MatepHaioB. TeraoBbie MPOIECChl, MPOTEKAIOIUE TPH (POPMUPOBAHUH CBAPHOTO COCTMHEHUS
(KonTpoawsHas pabora)

KM-2 Oco0GeHHOCTH B3aMMOACHCTBHSI SJICKTPOHHOTO Jyda ¢ 00pabaThiBaeéMbIM METAJLIOM
(KonTponwsHas pabora)

KM-3 OcoGeHHOCTH B3aUMOJICHCTBHS J1a3epHOTO U3ITyYeHUs ¢ 00padaThIBAEMBIM METAIIIOM
(KonTpoawsHas pabora)

KM-4  3akoHOMEpPHOCTH MPOIUIABICHHS METAJIOB MIPH 3JIEKTPOHHO-IYYEBOM H JIA3€PHOM BO3/ICHCTBHUHU.
3aKOHOMEPHOCTH PE3KH METaJNIOB IpH Ja3zepHoM BozzaeiicTBun (KoHnTponbHas paboTa)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunekc KM- | KM- | KM- | KM-
Houep Paznen qucuuIuIMHb KM: L 2 3 4
pasjena Henens 6 9 12 14
KM:
KoHIeHTprpOoBaHHBIC HCTOYHUKH SHEPTHH B OCOOCHHOCTH
1 UX IPUMEHEHUS ISl 00pabOTKH MaTtepraioB. TeroBbie
MPOILIECCHI, MPOTEKAIOIINe NMPU (GOPMUPOBAHUU CBAPHOTO
COCTUHCHHUS

KoH1eHTprpOBaHHbIE HICTOUHUKHU HEPTUH U 0COOEHHOCTH
UX MIPUMEHEHUSI JIs1 00paboTKKN MaTtepranoB. TerioBbie

11 IpOIIECChl, TPOTEKatolue Mpyu (POPMUPOBAHUN CBAPHOTO ¥
COCIIMHEHUS
5 Oco0eHHOCTH B3aUMOJICHCTBUS AJIEKTPOHHOTO JIyya C
00pabaThIBAEMBIM METAJIJIOM
21 Oco0eHHOCTH B3aUMOJICHCTBHS AJIEKTPOHHOTIO JIyya ¢ +
00pabaThIBAEMBIM METAJIJIOM
3 Oco0eHHOCTH B3aMMOJIEHCTBHS JIa3€pHOTO U3JIYUYEHUS C
00pabaTbIBaeMbIM METAIIJIOM
31 Oco0eHHOCTH B3aMMOJIEHCTBHS JIa3€pHOTO U3JIYUYEHUS C +

00pabaTbIBaeMbIM METAIJIOM

3aKOHOMEPHOCTH IPOIIABJIEHUS] METAIIJIOB IIPU AJIEKTPOHHO-
4 Jy4EBOM U JIa3€PHOM BO3ACHCTBUU. 3aKOHOMEPHOCTH PE3KU
METAJIJIOB MPH JIA3€pPHOM BO3JIEHCTBUU

3aKOHOMEPHOCTH MPOIIABIECHHS METAJIOB IPU AJIEKTPOHHO-
4.1 Jy4E€BOM U Ja3€PHOM BO3JEHCTBUN. 3aKOHOMEPHOCTH PE3KHU +
METAJIJIOB IIPH JIA3EPHOM BO3JIEHCTBUU

Bec KM, %: | 25 25 25 25
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