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1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leabp ocBoeHUs] AMCUMIUIMHBI: M3y4YEHHE OCHOB TEXHOJOTMU U O00OpYIAOBAaHUSA CBapKu
MJIaBJICHUEM JJISI U3TOTOBJICHUSI CBAPHBIX KOHCTPYKIIUN SHEPTeTUUECKOr0 MAIIMHOCTPOCHUS
3agayu AUCHMILINHBI
- U3y4eHHe KiacCu(pUKalmm crnoco00B CBapKH, (PU3NIECKUX OCHOB METO/I0B CBAPKH TUIABICHUEM
U 0cOOeHHOCTeH (POopMHUPOBAHUS CBAPHBIX COCTMHEHUI;
- MPUOOPETEHNE HABBIKOB MPOBEJICHUS pacyeTa CBapHBIX KOHCTPYKIIMI HA MPOYHOCTD;
- U3y4eHne ocoOeHHOCTel 000pyI0BaHUS AJIsi AYTOBBIX METO/IOB CBAPKHU;
- U3y4eHHE OCHOBHBIX CIIOCOOOB CBApPKH IUIABJICHUEM U OCOOCHHOCTEH TEXHOJIOTUU CBAPKU
IUTABJICHUEM YTIJIEPOJUCTBIX U JISTHPOBAHHBIX CTAICH Pa3IMUHbIX CTPYKTYPHBIX KJIACCOB.

dopmupyembie y 00y4aronierocs KOMneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIETEHIIMH MHIAUKATOPA TOCTHKEHUS
KOMIICTCHIUH
[1K-17 ymenuem BbIOUpaTh 3HATB!
OCHOBHBIE U - 0COOEHHOCTH CBapUBAEMOCTH U
BCIIOMOTaTEJIbHBIE TEXHOJIOTMH CBAapKHU CTaJeH pa3IMuHbIX
MaTepHaibl ¥ CIIOCOOBI CTPYKTYPHBIX KJIACCOB;
pear3ai OCHOBHBIX - IPUHIMIBI paOOTHI U OCHOBHBIE
TEXHOJIOTMYECKUX XapaKTEPUCTUKUA UCTOYHUKOB ITUTAHUS
IIpOLECCOB U IIPUMEHATH AYTOBBIX MCTOJIOB CBAPKU,
IPOrPECCUBHBIE METOIBI - 0COOEHHOCTH OCHOBHBIX METOJ/I0B CBAPKHU
SKCIUTyaTaluy IUIABJIEHHEM: 00JIaCTH IPUMEHEHUS,
TEXHOJIOTUYECKOTO TEXHOJIOTMYECKUE IIPUEMBI, CBAPOYHBIE
000py10BaHUS TIPU MaTepUaIIbL;
U3TOTOBJICHUH U3JEIIUM - DHEPreTUYECKUE XapaKTEPUCTUKU U
MaIlIuHOCTPOCHHUS TE€XHOJIOTHYECKHE CBOMCTBA CBAPOYHON
AYTH,

- TCOPETUUCCKHUE OCHOBBI CBAPKHA
IJIaBJICHUEM, 06H_[I/Ie CBCICHUA O CBApPKCE,
CBApPHBIX COCAUHCHHAX U IIBaAX.

YMETh:
- 000CHOBBIBAThH BHIOOP CIIOCOOOB,

PEKMMOB CBApPKU M CBAPOUHBIX
MaTEpUaJIOB JUIsl CBAPKH CTajlel
Pa3IMYHbIX CTPYKTYPHBIX KJIACCOB;

- IPOU3BOIUTH BBIOOP NCTOYHUKA MTUTAHUSA
B 3aBUCHMOCTH OT THIIA TEXHOJIOTMYECKOTO
IIpolLecca U €ro napaMeTpos;

- IPOU3BOJIUTH PACUYETHI HA MPOYHOCTD
TUIIOBBIX CBAPHBIX KOHCTPYKIUH.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K dYacTd, (GopMHUpyeMoW ydacTHUKaMH OOpa30BaTEIbHBIX OTHOIICHHMA
0JI0Ka TUCIUIUIMH OCHOBHOW MpogecCHOHaNbHON 00pa3oBaTesIbHOM MporpaMMe MaluHbl U TEXHOJIOTUS
BBICOKOA((DEeKTUBHBIX TpoIleccOB 00padoTku MatepuanoB (nanee — OITOII), HanpaBneHus: MOATOTOBKU
15.03.01 MamuHOCTpOSHHE, YPOBEHb 00pa30BaHUs: BhICIIee 0Opa30BaHME - OaKaIaBpHUarT.




TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMCHHSIM:

- 3HaTh KJIACCU(PUKALHIO, 00IaCTH MIPUMEHEHUS U YCIOBUS SKCIUTyaTallui METAJUINYECKUX
MaTepHaJIOB, IPUMEHAEMBIX B MAIIUHOCTPOEHUHN

- 3HaTh OCHOBHBIE 3aKOHOMEPHOCTU (POPMHUPOBAHUS CTPYKTYPbI METAIIMUECKUX MaTEpHAJIOB,
IPUMEHSIEMbIX B MAITUHOCTPOCHUH MO JCHCTBUEM TEXHOJIOTUYECKHX M IKCIUTYaTallMOHHBIX (PaKTOPOB

- 3HaTh BUJIbI U PEXKHUMbI TEPMUYECKON 00pabOTKU METAIIIMUECKUX MaTepHaloB, IPUMEHSIEMbIX B
MalIUHOCTPOEHUHU

- 3HaTh YCTPOWCTBO, IPUHIUI JEHCTBUS, OCHOBHBIE O0JIACTH IPUMEHEHHS] OCHOBHBIX
IEKTPOTEXHUYECKUX U DJIEKTPOHHBIX YCTPOMCTB

- 3HaTh NIPUHLIMI JEHCTBHS 2JIEKTPUUECKUX MAIINH IIOCTOSIHHOIO U IIEPEMEHHOr0 TOKa

- 3HaTh OCHOBHBIEC 3aKOHOMEPHOCTH IIPOLIECCOB KOPPO3UU METAJUIOB U 3aIUTHI KOHCTPYKIIMOHHBIX
MaTepHaJIoB OT KOPPO3HH

- 3HaTh OCHOBHBIE 3aKOHBI 1 3aKOHOMEPHOCTH 00IIel XUMUHU

- YMETb IPOBOJUTH PAacyeT HA IIPOYHOCTh TUIIOBBIX KOHCTPYKLUI

- YMETb IIPOTHO3UPOBATH HBOJIIOLUIO CTPYKTYPHI CIUIaBa IIPU HATPEBE UIIN OXJIAXKICHUH 10
JuarpaMme COCTOSTHUS

- YMETh 110 MapKe MaTepuaja OnpeAessaTh €ro THII U paciu(poBBIBaTh CBEICHHS, 0003HaUYaeMbIC B
Mapke

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCIUTUIMHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl

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

m
05| &
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 OO1ue cBeneHus o 12 6 6 - - - - - - - 6 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
CBapKe, CBapHBIX [ToBTOpenue marepuana no pasaeny "O6mue
COCTMHCHUSX U IIBaX CBEJICHUS O CBapKE, CBAPHBIX COCAMHCHUSIX U
1.1 OO1He cBeIeHUs O 12 6 - - - - - - - 6 - niBax"
CBapKe, CBaPHBIX Ilodz0mogKa K ayoumopHsim 3auamusm:
COCTUHEHUSX U IIBaX [TpopaboTka nekuuu
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], 8-20
[2], 8-27
2 CaapHEIe 22 6 4 - - - - - - 12 - Tloozomoexa pacuemuvix 3a0anuii: 3a1aHvs
KOHCTPYKIIUH: OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
pactipenenenue pazneny "CBapHble KOHCTPYKITHH:
HaIpsKEHU U, pacuyeTsl pacripeienieHe HanpsHKeHU, pacueTsbl Ha
Ha MPOYHOCTh npoyHOCTh". CTYZAEHTH HEOOXOAUMO
2.1 CaapHbie 22 6 4 - - - - - - 12 - MIOBTOPUTH TEOPETUIECKUIN MaTepHUall,
KOHCTPYKIIUU: pa3o0parh MPUMEPHI PEHICHUS] AHATOTUYHBIX
pacripezeneHue 3a/a4. MPOBECTH PACUYCTHI [10 BAPHAHTY 3aaHUS

HaIPSHKEHUH, pacyeThbl
Ha NPOYHOCTH

U cJIeNaTh BBIBOJIBL. B kauecTBe 3a1aHus
HCTIONB3YIOTCS CIENYIOIUE YIpaKHEeHus: 1.
IMnactuna b xecTko 3akperuieHa ogHOM
CTOPOHOH, C APYroi CTOPOHHI K HEW IpUBapeHa
B CTBIK PyYHOH CBapKOH 31€KTpoaMH THIIA
942 mnactuna A. C npoTHBONOI0XKHOM
CTOpPOHBI Ha IIACTUHY A nelcTByeT cuna P,
COCTABJISIIOLLAS C IPOJOJIBHON OCBIO YTOJI 0.
IIpousBecTu NPOBEPOUHBIN pacyeT CTBIKOBOTO
1Ba, €CIIM MaTepual miactul ctaib Ct3; P =

5




100 xH; mupuHa nmacTvH B MeCTe NPUBAPKU
B=300 MMm; 110B BBIMIOJIHEH C IBYX CTOPOH Ha
BCIO TOJIIMHY IUIACTHH; TOJIIMHA IIACTHH O =
20 mMm; mmHa mnactuHel A L = 600 mMm; a=30°,
HaJaJo ¥ KOHEI] [IIBa BBIBEACHBI HA
TEXHOJIOTHUECKHE TIaHKK. PacueT mpousBecTr
0 JOMTyCKaeMBbIM HarpspkeHIsM. 2. TpyOst
CBapCHBI B CTHIK Ha BCIO TOJIIUHY Ha
nonkiaake. CBapHOU CTHIK TPYO MCITBITHIBAET
CIeIyIOIIe Harpy3Ku: COKMMaroIas
nocrosinHas cuiia P1 =400 kH; nepemennas
cwia P2 umeer crneayromue 3HaUCHUS: IPU
cxatun Pex = 800 kH; npu pactsokenun Ppacr
= 800 kH; BHemnuit quamerp tpyo D =300 mm;
BHYyTpeHHuit - d = 280 MM; MaTepuai cTajib
09T"2C. IIpoBepuTh NPOYHOCTH CBAPHOTO
COEAMHEHUS NCXOSl U3 JIOITYCKAEMBbIX
HaNpsHKEHUH.
I10020mogKa K npaKmu4eckum 3aHAMUAM:
W3yuenue marepuana no paszaeny "CpapHble
KOHCTPYKIMH: PAacIpeie/IeHNe HapsKEHHH,
pacdeThl Ha MPOYHOCTH" MOATOTOBKA K
BBITTOJIHEHHIO 33JJaHUH Ha MPAKTHYECKUX
3aHATHIX
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[3], 41-63, 77-79, 106-119, 151-159, 332-341

[4], 4-22

3 O6opynoBaHue s 26 12 12
OCHOBHBIX METOJI0B
JyTOBOW CBapKu
3.1 Oo6opynoBaHue s 26 12 12

OCHOBHBIX METOI0B
JYrOBOM CBapKu

Iloozomogka Kk meKyuwiemy KOHmMPOJi0:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"O6opyaoBaHHe A1 OCHOBHBIX METOJIOB
JyroBoi cBapku"”

Iloozomogka Kk 1adopamophoii pavome: JIns
BBITIOJTHEHUS 3a/IaHUH 10 TabopaTopHOi paboTe
HE00X0IMMO TIPEABAPUTEHHO U3YUUTh TEMY U
3aJ1a4H BBITIOJHEHNUS 1TaO0paTOPHOH paboTsl, a
TaK K€ U3y4UTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yIbTATOB M0 H3yYEHHOMY B
paznene "O6opyaoBaHue I OCHOBHBIX
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METOJIOB IYTOBOU CBapKH" MaTepuaiy.
IToozomoeka Kk ayoumopuvim 3aHamusam:
[IpopaboTka JICKITUH, BHITOJHECHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
H3yuenue mamepuanos 1umepamypHblx
UCHOYHUKOG:

[2], 37-46
[5], 113-162
[7], 51-64
4 OCHOBHBIE METOJIBI 36 12 16 Iloozomoeka K meKyuiemy KOHmMPOJiio:
CBapKH IUIaBJICHHEM [ToBTOpEHe MaTepuaa no paszieity
4.1 | Pyunas gyroBas cBapka 6 2 2 "OCHOBHBIE METO/BI CBApKH IJIaBICHHEM"
4.2 ABTOMaTHYECKast 6 2 2 Ilodzomoeka K nadbopamopnoit padome: Jlns
JIyroBasi CBapKa Mo BBITIOJTHEHUS 33/1aHUH 110 JJa0OpaTopHOi padoTte
cinoeM (hiroca HEO0XOIUMO TPEABAPUTEIHLHO H3YIUTh TEMY H
4.3 JlyroBas cBapka B 12 2 6 3a1a4M BBITIOJHEHHMS JTAOOpaTOpHOI paboThl, a
3alIMTHBIX ra30B TaK ke U3yYUTh BOIIPOCHI BAPHAHTOB
4.4 DJIeKTPONIIAKOBAs 4 2 2 00pabOTKU pe3yNbTaTOB 110 H3YYCHHOMY B
cBapKa pazzene "OCHOBHbIE METO/IBI CBAPKH
45 DNEeKTPOHHO-TTy4YeBas 4 2 2 TIaBJICHHEM" MaTepuary.
CcBapKa IloozomoeKka K ayOumopHvim 3aHamusam.:
4.6 KoHTaKTHas CBapKa 4 2 2 [TpopaboTka JeKnH, BBIOJIHEHHE U
MOJICOTOBKA K 3amuTe jab. paboTh
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[5], 273-284, 298-339
[7],5-29
5 OcobeHHoOCTH 12 6 6 Ilo0z0mosKa K meKyuiemy KOHmMpoiio:
TEXHOJIOTHH CBAPKH [ToBTOpeHNe MaTepHaa 1mo pasaeny
CTalei pa3IuIHbIX "Oco0eHHOCTH TEXHOJOTHU CBapKH CTaJICH
CTPYKTYPHBIX KJIACCOB Pa3IHYHBIX CTPYKTYPHBIX KJIACCOB"
5.1 TexHonorus cBapku 4 2 2 Ilod20mogKa K ayOumopHvim 3aHAMUAM:
KOHCTPYKIIMOHHBIX [IpopaboTka JIEKIIUH, BHITOIHEHHE U
HU3KOYTJICPOAUCTHIX U MOJITOTOBKA K 3alIuTe J1ab. paboThI
HU3KOJICTHPOBAaHHBIX CamocmoamensHoe usyuenue
crasuei meopemuyuecko20 mamepuana: Vzydenue
5.2 TexHoMOTHS CBapKU 4 2 2 JIOTIOJIHATENIBHOTO MaTepuaa o pasaeiry
HHU3KOJIETHPOBAaHHBIX "OCOOEHHOCTH TEXHOJIOTHH CBAPKH CTalel
TEMJIOYCTOMYUBBIX Pa3IMYIHBIX CTPYKTYPHBIX KJIacCOB"




H3yuenue mamepuanog 1umepamypHsix

crajen.
5.3 TexHonorus cBapku 4 2 - - - 2 - UCHIOUHUKOB:
XPOMOHHKEIIEBBIX [1], 136-176
cTajel ayCTeHUTHOTO [6], 4-46

KJacca
DK3aMeH 36.0 - - - 0.5 - 33.5

Bcero 3a cemecTp 144.0 42 14 - 0.5 52 335

Hroro 3a cemecTp 144.0 42 14 - 2 - 0.5 85.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIlUU 110 pa3aenam
muctuiuinael, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenus o ceapke, c86APHLIX COCOUHEHUAX U UIBAX

1.1. O6mue cBeneHus O CBapKe, CBAPHBIX COSAMHEHUSIX U IIIBaX

Ou3nyecKkue OCHOBBI CBApOYHOTO TPOM3BOACTBA. Kiaccupukanus CcrnocoOOB CBApKH.
OOpa3oBaHre COCIMHEHHWI NMpU cBapke IiaBicHUEeM. CBapHbBIE COCIUHEHHUS W IIBBL. Y CIOBHOE
n3o0paxeHne u 0003HAUCHHE CBAapHBIX IIBOB Ha ueprexkax. CTpyKTypa W CBOHCTBa CBapHOTO
coenuHeHUs. CTpOEHUE CBAPHOTO COEAMHEHUS NMPU CBapKe M03PTEKTOMAHOW cTaynm. [opsune u
XOJIOJHBIC TPEIIUHBIL..

2. Ceapuvie KOHCMPYKYUU.: pacnpe()efzenue HANPSNCeHUL, pacyemol Ha NPOYHOCHIb

2.1. CBapHble KOHCTPYKIIMU: paclpeleleHNe HalPsKEHUH, pacyeThl Ha IPOYHOCTh

Bunel cBapHbIx coenuHeHuidl. PacmpeneneHus HamnpsokKeHH B CBApHBIX COCJUHEHMSIX: B
CTBIKOBBIX IIBaX, B JIOOOBBIX IIBaX, BO (DIAHTOBBIX IBaxX. PacdyeT OCHOBHBIX BUIOB CBapHBIX
COCIMHEHUIN Ha CTaTUYECKYIO MPOYHOCTh. Pacder coenuHeHUil paboTaromMX MpU HEPEeMEHHBIX
Harpy3kax. Pacuer coeauHenuii paboTarommx Ha U3rH0 U CII0KHOE COMPOTHBIICHHE. .

3. Obopyoosarue 0 OCHOBHBLX Memo008 0Y2080U C8APKU

3.1. OGopynoBaHuE /1151 OCHOBHBIX METOJIOB TyTOBOW CBApKU

DNeKTpUYecKue CBOMCTBA YT U €€ XapakTepHCTUKH. MoHU3alus IyroBOro MPOMEXKYTKA.
CrtpoeHne cBapouHOi 1yru. Bo3OyxkacHume myroBoro paspsga. CraTudeckas BOJbT-aMIICpHast
XapaKTepUCTHKa CBapoyHOi nyru. CBapouHas Iyra nepeMeHHOro Toka. CBapouHble CBOWCTBa
nyrd. BnusHue mapamMeTpoB CBapO4YHOM Iyrd Ha pa3Mepsl U (GOPMHPOBAHHME CBAPHOTO IIIBA.
VIcTOYHUKY TIUTaHHsI CBApOYHOM yru. YCTONYMBOCTh TOPEHMS TyTH, BHEIIHAS XapaKTEPUCTHKA
ucrounrka nuTaHus. OCOOEHHOCTH BbIOOpa XapaKTEPUCTUKH HCTOYHHMKA TuTaHUsA. OCHOBHBIC
napaMmeTpbl, Kiaccu(UKanus UCTOYHUKOB NuUTaHus. CBapouHble TpaHchopMaTophl. CBapodHbIE
BeITIpsIMUTENN. CBapouHbie TeHepaTopbl. COBpEeMEHHbIE MHBEPTOPHBIE UICTOYHUKH MTUTAHMUS..

4. Ocnognble Memoovl C6ApKU naaeiernuem

4.1. Pyynas nyroBas cBapka

Cxema npouecca PIAC. Dnextponsl ans PJC: cBapouHas NMpoBOJIOKA, MOKPBHITHE; COCTAaB M
Ha3zHaueHue, MapkupoBku. CTpyKTypa ycioBHOro obo3HaueHusi anekrponoB no 'OCT 9466-75.
Bri6op napamerpoB PZIC. Ocob6ennoctu texnonoruu P/IC..

4.2. ABTOMaTuueckast 1yroBasi CBapKa moj cioem ¢roca

Cxema mnpouecca u ocobeHHoct AJIC®D. Capousbie ¢uirochl: KilaccU(UKaAILUsA, COCTaB.
OcoOeHHocTH BbIOOpa CUCTEMBI «(UIIOC - CBApOYHAasl MIPOBOJIOKA». TEXHOIOrHs U 000pyrOBaHUE
JUISL CBapKU MOJT IItocOM. ABTOMATHUYECKOE PETYITMPOBAHUE ITTUHBI TYTH..

4.3. JlyroBas cBapKa B 3aIIUTHBIX ra30B

Oco0eHHOCTH AYrOoBOM CBapKH B 3alllUTHBIX Ta3ax. [IpuMeHsieMble CBapOYHBIC MaTepUAbI:
AJIEKTPOJIBI M 3alIUTHBIC Ta3bl. AproHomayroBas cBapka (Ap/lC) mumaBsmmMmcs u HEMIaBSIIAMCS
anexkTposioM. CBapka B cpene CO2..

4.4. DyeKTponuIaKkoBasi CBapKa



Cxema u ocobeHHoctn DnekrponriakoBoir cBapku (DILIC), obnacte mnpuMEeHEHUS.
[IpenBaputenbHas TOATOTOBKAa KpoMOK u cOopka creika s DIIC. OcoGeHHOCTH CcBapku
KOJIBIICBBIX MIBOB. [I[prMeHsieMble CBApOUYHBIC MAaTEPHAIIBL: (DITFOCHI, STCKTPOIBL. .

4.5. DneKTpOHHO-TTy4yeBas CBapKa

Cxema u 0COOEHHOCTH 3JEKTpOHHO-1TydeBoi cBapku (DJIC), oOnacte NpUMEHEHUS.
O6opynoBanue. Texnuka DJIC. BiustHue mapaMeTpoB 3JIEKTPOHHOTO Iydka Ha (hOpMy U pa3Mepsl
CBapHOIO I1IBA..

4.6. KonTakTHas cBapka
Buapsl KOHTakTHOM CBapKH: CTBIKOBasi, ToueyHas, MmoBHAasA. CXxemMbl CHOCOOOB CBapKH,
UKJIOTPaMMBbl TEXHOJIOTUYECKUX [TapaMeTpoB Mpoliecca, IPUMEHEHHE. .

5. Ocobennocmu mexnono2uu ceapkKu cmaneil PA3TUYHBIX CIMPYKNTYPHbIX K1AdCCO6

5.1. TexHonorusi CBapku KOHCTPYKLIMOHHBIX HU3KOYTJIEPOJUCTHIX U HU3KOJIETUPOBAHHBIX
cTajie

Mapku craneil, MapkupoBka, coctaB. OCOOEHHOCTH TEXHOJIOTUM PYYHOH IYyroBOH CBapKu
MOKPBITBIMU 3JICKTPOJIaMH, CBAPKHU IO clloeM (pIrroca, JTyroBOoi CBapKH B 3aIIMTHBIX Ta3ax: BBEIOOP
CIoco00B, MPHUCATOYHBIX MATEPHAIIOB, 3AIIUTHBIX Ta30B, (DIIFOCOB..

5.2. TexHOI0rHUs CBapKH HU3KOJIETUPOBAHHBIX TEIJIOYCTOMYMBBIX CTAJIEH.

Mapku craneil, MapKUpoBKa, cocTaB, npuMeHeHne. OcoOEHHOCTH TEXHOIOTUU PYYHOU TyroBOii
CBapKH MOKPBITBIMU 3JIEKTPOJaMH, CBApKH MO/ ciioeM (hiiroca, JyroBOi CBapKHu B 3aIUTHBIX ra3ax:
BBIOOp CIIOCOOOB, MPUCAIOUHBIX MATEPUANIOB, 3AIUTHBIX I'a30B, (UIIOCOB, PEKUMOB CBApPKH..

5.3. TexHOIOTHS CBapKH XPOMOHHKENEBBIX CTaJel ayCTEeHUTHOTO Kjlacca

Mapku cranei, MapKMpOBKa, COCTaB, IpuUMeHEeHHE. OCHOBHBIE TPYAHOCTH CBAapKH CTajled
ayCTEHUTHOrO Kjacca. Buabl koppo3uu: o01as Koppo3us, MEXKPUCTAIUIUTHAS KOPPO3Hsl, HOXKEBas
Koppo3us. O01ue TeXHOoIornyeckue ycioBus cBapku. OcoOEHHOCTH TEXHOJIOTUU PYYHOH AyroBoi
CBapKH MOKPBITBIMU 3JIEKTPOJaMH, CBApKH MO/ ciioeM (iiroca, AyroBoi CBapKHu B 3aIIUTHBIX ra3ax:
BBIOOp CIIOCOOOB, MPUCAIOUHBIX MATEPUANIOB, 3AIIUTHBIX I'a30B, (IIIOCOB..

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE MPelyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. CHsiTHe BHEIIHEH XapaKTepUCTHKU UCTOYHHUKA MUTAHUS CBAPOYHON AYTH MEPEMEHHOTO
TOKa,
2. Pyunas nyroBasi cBapka,
3. ABTOMaTH4ecKas cBapka 1o cioeMm (ioca;
4. AproHoiyroBasi CBapka HeIUIaBAIIIMCS BOJIb()PAMOBBIM 3JIEKTPOJIOM;
5. IlomyaBTOMaTHYECKAasl TyroBasi CBapKa B CPE/Ie 3aIUTHBIX T'a30B TUIABSAIIMMCS dJIEKTPOIOM.

3.5 KoncyabTanumu

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

1. OO6cyxnaeHue mMaTepuayioB Mo Keiicam pazzena "OOmiue CBeIeHUS O CBapKe, CBapHBIX
COEIMHEHMSIX U 1IBax"
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2. OO6cyxneHue marepuaioB Mo Keiicam pasnena "CBapHble KOHCTPYKIMU: pacHpeaeieHue
HanpsHKEHUH, pacyeThl HA TPOYHOCTD"

3. OO6cyxaenue marepuasioB mo keiicam pazzaena "OOopymoBaHUE IS OCHOBHBIX METOOB

JIyTOBOM cBapku"

OO6cyxneHre MaTepuaioB Mo keiicam pasaena "OCHOBHBIE METO/BI CBAPKU TIABIICHUEM"

OO6cyxaeHrne MaTepHralioB o Keiicam pasjena "OcoOeHHOCTH TEXHOJIOTHMH CBapKH CTajlei

Pa3IMYHbIX CTPYKTYPHBIX KjIaccoB"

ok

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIE PE3YAbTAThI 00YUEHUS 110
JMCIUITIIMHE
(B COOTBETCTBUH C pa3aesioM 1)

Kol naIMKaTOPOB

Howmep paznena

JTUCLHUILIUHEI (B

COOTBETCTBUH C
n.3.1)

1/2]3]4]5

O11eHOYHOE CPECTBO
(THI 1 HAUMEHOBAHUE)

3HaTh:
TEOPETUYECKHE OCHOBBI CBapKU TectupoBanue/TeopeTnyeckre OCHOBBI CBAPOYHOIO
IJIaBJIEHUEM, OOIIME CBEJICHUS O CBapKe, [IK-17(Komnerenuus) | + IIPOU3BOJCTBA
CBapHBIX COCIMHEHMSIX U MIBAX
SHEPreTUYECKUE XapAKTEPUCTUKU U TectupoBanne/O60pya0BaHNE CBAPOYHOTO
TEXHOJIOTMYECKHE CBOHCTBA CBAPOYHON AYTH | [TK-17(KoMmeTeHmus) + IPOMU3BOJICTBA
Jlaboparopnas pabota/Pyunas gyroBas cBapka
0COOEHHOCTH OCHOBHBIX METOJIOB CBApKH JlaGoparopHas paboTa/ABTOMaTH4ecKas cBapka Mmoj
TUTaBJICHUEM: O0JIACTH MTPUMEHEHHS, cioeM ¢uroca
TEXHOJIOTUYECKHE TIPUEMBbI, CBAPOUHBIE JaGopaTopHas paGoTa/ APrOHONYTOBAT CBADKA
MaTepuasIbl HETUIABSAIIMMCS BOITBL(PPAMOBBIM 3JIEKTPOJIOM
[TK-17(KomnieTeHtwst) +
JlaGoparopHas pabota/IlonyaBToOMaTHyeckas 1yronas
CBapKa B CPE/C 3alIUTHBIX Ta30B TUIABSAIIIMMCS
JIEKTPOJIOM
JlaboparopHas pabota/PyuyHas nyroBas cBapka
HNPUHIUIBI paOOTHl 1 OCHOBHBIE JlaGoparopHas paboTa/ABTOMaTHyecKas cBapka moj
XapaKTePUCTHKH UCTOYHUKOB TTUTAHUS cioeM ¢uiroca
JIYTOBBIX METONOB CBAPKH TectupoBanne/O60pya0BaHNE CBAPOUHOTO
MIPOU3BOJICTBA
[TK-17(KomnieTeHtwst) +
JlaGoparopnas pabota/IlonyaBTomMaTnyeckas 1yropas
CBapKa B CPe/IC 3alIUTHBIX Ta30B TUIABSAIIIAMCS
JIEKTPOJIOM
JlabopaTopHas pabota/CHATHE BHEIITHEH
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XapaKTePUCTUKH UCTOYHHUKA TUTAHUS CBAPOYHOU AyTrU
IIEPEMEHHOT'0 TOKa

0COOEHHOCTH CBapMBAEMOCTU U TEXHOJIOTUU
CBapKH CTaJIeH PA3IMYHBIX CTPYKTYPHBIX
KJIacCOB

[TK-17(KommereHuust)

TectupoBanne/OcoOOEHHOCTH TEXHOJIOTUU
WU3TOTOBJICHUS CBAPHBIX KOHCTPYKUMNA U3 CTaJeH
Pa3JIMYHBIX CTPYKTYPHBIX KJIACCOB

TectupoBanue/TexHoIOrHIECKHE OCOOCHHOCTH
OCHOBHBIX CIIOCOOOB CBAPKH IIABJICHUEM

YMmerh:

IIPOU3BOJUTH PACUYETHI HA IPOYHOCTH
THIIOBBIX CBAPHBIX KOHCTPYKIIMI

[TK-17(KommnereHtus)

Jlomariaee 3aganne/PacyeT Ha MPOYHOCTH CBApHBIX
COEIUHEHUN

IMPOU3BOJUTH BI)I60p NCTOYHHKA [TUTAHUSA B
3aBHCUMOCTH OT THIIA TEXHOJIOTUYECKOTO
IPOIIECCa U €ro MapaMeTpoB

[TK-17(KommnereHtus)

JlaboparopHast pabota/CHsiTHE BHEIIHEH
XapaKTEPUCTHKH UCTOYHHUKA ITMTAHHUS CBAPOYHOM AyTH
HIEPEMEHHOT'O TOKa

000CHOBBIBATh BEIOOP CIIOCOOOB, PEKUMOB
CBapKH M CBAPOYHBIX MATCPUAJIOB TSI
CBapKHU CTAJICH Pa3IMYHBIX CTPYKTYPHBIX
KIIaCCOB

[TK-17(KomneTenuust)

JlaGopaTopHas pabota/ABTOMaTHYECKasK CBapKa Mo/I
cioeM Qurroca

JlaboparopHasi paboTa/AproHoayroBasi CBapka
HETUTaBSIIUMCS BOJIB(PPAMOBBIM JJICKTPOJIOM

JlaGoparophas pabota/IlonyaBTomMaTuyeckas 1yropas
CBapKa B CpeJie 3alllUTHBIX I'a30B IJIaBALIIMCS
INEKTPOAOM

JlabopaTopHas pabota/Pyunas nmyrosasi cBapka
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHUS 1O JUCIUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. OGopynoBanue cBapouHoro npousBojcTBa (TectupoBanue)
2. Oco0eHHOCTH TEXHOJIOTHH U3TOTOBJICHUS CBAPHBIX KOHCTPYKUUN U3 CTaJIel Pa3IMYHBIX
CTPYKTYpHBIX KiaccoB (TectupoBanue)
3. TeopeTnueckre OCHOBBI CBapOUHOTro Mpoun3BoAcTBa (TectupoBanue)
4. TexHOIOTHYECKHE OCOOCHHOCTH OCHOBHBIX CIIOCO00B cBapkH rasieHueM (TectupoBanue)

®dopwma peanmsanuu: [IpoBepka 3amanus
1. Pacuer Ha mpOYHOCTH CBApHBIX coenuHeHui ([JomaniHee 3aganue)

®dopma peanmsaiuu: Y cTHas popma
1. ABromarnueckas cBapka noj cioeM ¢uiroca (JlaboparopHas padora)
2. AproHoayroBas cBapka HeIJIaBsIIUMCS BOJIb(GpaMoOBbIM 31eKTpoaoM (JIabopaTopHas
pabora)
3. [TomyaBTOMaTH4ECKast 1yroBasi CBapKa B Cpefie 3alIUTHBIX Ta30B IUIABALIIIMCS 3JIEKTPOIOM
(JTaboparopuas padoTta)
4. Pyunas nyroBas cBapka (Jlaboparopnas paboTta)
5. CHATHE BHENIHEH XapaKTePUCTHKU HCTOYHHUKA IMUTAHUS CBAPOYHOMN JTYTH IMEPEMEHHOTO TOKA
(JTaboparopnas pabota)

bannbHO-pedTUHTOBas CTPYKTYpa AUCLMUILIUHBI SABISETCS NPUIOKEHUEM A.

4.2 TIpoMe:KyTOYHAsI ATTECTAIUS MO AUCHUIJINHE
Ixzamen (Cemecmp No6)

B numiom BeICTaBIsIeTCS OIICHKA 32 6 CEMECTp.

IIpumeuyanue: OLeHOYHBIE MAaTepUAIIbI 10 TUCIMITIIMHE IPUBEACHBI B (DOHJIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3IAHUSA:

1. Yepnsimos I'. I'., [Hammun . M., T'upm B. U., Ucaes A. I1., Kobepuuk H. B., Komaes b. B.,
MunoBanoB A. B., Peibauyk A. M.- "O6opynoBaHye 1 OCHOBBI TEXHOJIOTUU CBapKH METAJNIOB
TUTaBJIEHUEM U aBieHuem", (2-e us., crep.), MznarensctBo: "Jlans", Cankr-IletepOypr, 2020 -
(464 c.)

https://e.lanbook.com/book/130500;

2. Teopusi CBapOYHBIX MPOLIECCOB : YUEOHUK /7Sl BY30B 10 crienuaibHocTu "OO0opyaoBaHue U
TEXHOJIOTUS cBapoyHoro npoussoacTea” / B. H. Bonuenko, u nip. ; Pen. B. B. ®ponos . — M. :
Bricmas mxoma, 1988 . — 559 ¢. : 1.60 .;
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3. Huxonaes, I'. A. CBapHble KOHCTPYKIMH : PacueT u mpoekThpoBaHue : Y4eOHUK /s BY30B 110
crienanbHOCTH "O00pyI0BaHNE U TEXHOJOTHSI cBapodyHOro nmpousBoactea" / I'. A. Hukomnaes, B.
A. Bunokypos . — M. : Beiciias mkouna, 1990 . —445c. : 1.10 .;

4. Kauanos, B. M. Pacuer cBapHBIX CO€IMHEHUI Ha MPOYHOCTh. KOHTPOJIb KauecTBa CBApHBIX
coenuHeHUH : YuebHoe mocobue no kypey "Texnonorus matepuanos" / B. M. Kaganos, A. H.
Tpodumos ; Pen. ®@. B. lllyoun ; Mock. anepr. un-t (MOU) . — 1992 . — 68 ¢. : 2.00 .;

5. Kosnosckuit C. H.- "Benenue B cBapounsie TexHomoruu", MznarensctBo: "Jlanes", Cankt-
ITerepOypr, 2011 - (416 c.)

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=700;

6. 3opun H. E.,.30opun E. E.- "MarepuanoBenenue capku. CBapka miaBinenuem", (3-e usa., cTep.),
WznatenscrBo: "Jlans", Cankt-IletepOypr, 2021 - (164 c.)

https://e.lanbook.com/book/169070;

7. CnuBa, A. I1. TexHoI0rust KOHCTPYKIIMOHHBIX MATEPUAJIOB : MPAKTUKYM IO BBHIMOIHEHUIO
1abopaTopHbIX paboT no aucuuIUinHe "TexXHOIOrus KOHCTPYKIIMOHHBIX MaTepUaIoB" AJis
CTyeHTOB MHCTUTYTa S3HEPrOMAIIMHOCTPOCHUS U MEXaHUKU U VIHCTUTYTa TETUIOBOM U aTOMHOU
SHEPreTHKHU Mo HampasieHusM OakanaBpuata: 13.03.03 "DHepreTuueckoe MalIMHOCTpOeHHE",
14.03.01 "Snepuast snepreruka u Terodpusuka’, 15.03.01 "Mamuuoctpoenue" / A. I1. Cnusa, I1.
1O. Iletpos, U. E. XKmypko, Hat. uccnen. ya-t "MOU" (HUY"MBOUN") . — Mocksa : U3n-8o MDU,
2020 . — 72 c. - ISBN 978-5-7046-2353-3 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=11450.

5.2 JInueH3nOHHOE U CBOOOIHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE o0ecredeHune:
1. CO "IIpomereit";

2. Office / Poccuiickuii makeT 0()UCHBIX IPOrPaMM;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Libre Office;

5. OC Linux;

6. OC Ubuntu;

7. OC Debian.

5.3 UHTEepHeT-pecypchl, BKIKYasi MpodeccHoHaTbHbIE 6a3bI JAHHBIX H HH(POPMALHOHHO-
CHPaBOYHBIE CHCTEMBI:

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

. Hayunasi ssiekTponnas 6udsmoreka - https://elibrary.ru/

. baza nanupix BUHUTMH online - http://www.viniti.ru/

. Baza nannbIx ;xxypHasoB m3nareabcrsa Elsevier - https://www.sciencedirect.com/

. DJIeKTPOHHBIE pecypchbl U3aaTesbeTBa Springer - https://link.springer.com/

. HannonasnbHasi 3JieKTpoHHast GudamoTeka - https://rusneb.ru/

. Kosutekuus :xypuaios Taylor & Francis Group - https://www.tandfonline.com/

. DaekrtponHasi oudamoreka MOU (3B MIMN) - http://elib.mpei.ru/login.php

. HanuoHabHbII mopTaj onyaiin o0yyenusi «OTKpbITOE 00pa3zoBanue» - https://openedu.ru
10. OrkpbITas yauBepcuterckas nupopmanuonnas cucrema «POCCHUSA» -
https://uisrussia.msu.ru

OO NO O WN

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemenust Homep aynutopun, OcHamenne
HAaHMEHOBaHHe
VYyeOHble ayIUTOPUH IS b-103, YuebHnas rapTa, CTOJ IpernogaBares, CTO
MIPOBEJCHUS JIGKIIMOHHBIX | ayauTtopus kad. "TM" KOMITBIOTEPHBIN, CTYI, KA AJs
3aHATUN U TEKYILETO JJOKYMEHTOB, TyMO0a, TOCKa MeJIoBasl,
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KOHTPOJIS

MYJIbTUMEIUNHBIA TPOEKTOP, IKPaH,
KOMIIBIOTEP NEPCOHAIBHBIN, KOHIUIIMOHED

Y4eOHbIC ayAUTOPUH IS
MIPOBEACHUS
71a00paTOPHBIX 3aHATUN

A-029, JIaboparopus
JIyTOBOM M KOHTAKTHOM
CBApKH

napra, CTOJ NpenojaBaTess, CTy, mkad,
JI0CKa MeJoBast

Y4eOHbIe ayAUTOPHH TS
MIPOBEICHUS
IIPOMEKYTOUYHON
aTTeCTaluu

b-103, YucOuas
aynutopus kad. "TM"

napTa, CTOJ MPeroiaBarTes, CToJ
KOMIIBIOTEPHBIH, CTYII, IKad AJs
JIOKyMEHTOB, TyM0a, J0OCKa MeJoBasl,
MYJIbTUMEIUINHBIN TPOEKTOP, IKPaH,
KOMITBIOTEP MEPCOHATBHBIN, KOHJAUIIMOHED

IMTomemenus misa
CaMOCTOSITENIbHON PabOTHI

HTB-302, YntansHbIi
3aJ1 OTAeNa
00CcITy>)KMBaHUS
y4eOHOMU TUTepaTypon

CTYJ, CTOJI TUCbMEHHBIN, KOMITbIOTEpHAs
CeTh C BbIXOJ0M B MIHTEpHET, KOMIIBIOTEP
MepCOHAIbHbBIN

ITomentenus mis
KOHCYJbTHPOBaHUSA

b-103, YuecOnas
aymutopus kad. "TM"

napTa, CTOJ IPENoJaBaTes, CTOJ
KOMITBIOTEPHBIH, CTYI, Kad s
JIOKYMEHTOB, TyM0a, T0CKa MeJIoBas,
MYJIbTUMEIUUHBIA ITPOEKTOP, IKPaH,
KOMIIBIOTEP NIEPCOHAJIbHBIN, KOHAULIUOHED

16




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHonorus u 060py,Z[OBaHI/IC CBApKHU ILIABJICHUCM

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4
KM-5
KM-6
KM-7
KM-8

KM-9
KM-
10

TeopeTnueckre 0OCHOBBI CBApOUHOTO Mpoun3BoAcTBa (TecTupoBanue)

Pacuer Ha npo4YHOCTH CBapHbIX coennHeHu ([Jomamnee 3ananue)

CHsTre BHENIHEH XapaKTepUCTUKU UCTOYHHUKA MMUTAHUS CBAPOYHOU JYT'H MEPEMEHHOIO TOKa
(JTaboparopuas paboTta)

O6opynoBanue cBapoyHoro npousBojactea (TectupoBanue)

Pyunas nyrosas cBapka (Jlabopatopnast pabota)

ABTOMaTHueckas cBapka oz cioem ¢uroca (Jlaboparopuas padora)

AproHoIyroBasi CBapKa HEIUIaBAIIMMCS BOJIb(PaMOBEIM 3J1eKTpooM (JlabopaTopHas pabora)
[TomyaBTOMaTH4eCKas 1yroBas CBapKa B Cpe/ie 3alIMTHBIX Ia30B IUIABALIUMCS 3JIEKTPOJOM
(JTaboparopuas padoTta)

TexHonornueckne 0COOEHHOCTH OCHOBHBIX CIIOCO00B cBapkH IasieHueM (TectupoBanue)
Oco0eHHOCTH TEXHOJIOTHH U3TOTOBICHUS CBAPHBIX KOHCTPYKIUI U3 CTallel pa3InyHbIX
CTPYKTYpHBIX KiaccoB (TectupoBaHue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Howmep
paszen
a

Unagek | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM
¢ KM: -1 -2 -3 -4 -5 -6 -7 -8 -9 | -10
Henen 4 12 8 8 10 12 14 16 12 16

s KM:

Paznen
JUCITUIUINH
bl

OO0wue cBeneHus o
CBapKe, CBapHBIX
COEIUHEHUAX U IIBAX

11

OO1ue cBeneHus o
CBapKe, CBapHBIX +
COCANHCHUAX U IIBaxX

CsapHeie
KOHCTPYKIUU:
pacnpezneneHue
HaIpsKEHUH,
pacueTsl Ha
MPOYHOCTH

2.1

CsapHele
KOHCTPYKIUU:
pacnpezneneHue
HaIpsKEHUH,
pacueTsl Ha
POYHOCTH

O6opynoBaHue st
OCHOBHBIX METOJIOB
JlyTOBOM CBAapKH
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3.1

OGopynoBaHue s
OCHOBHBIX METO/IOB
JIyTOBOM CBapKH1

OCHOBHBIE METOIBI
CBApKH IUIABJICHUEM

4.1

Pyunas nyrosas
CBapkKa

4.2

ABTOMaTH4YECKas
JIyroBasi cBapKa oI
cioeM Quiroca

4.3

HyroBas cBapka B
3alIUTHBIX Ta30B

4.4

DJIeKTPOILIAKOBAs
CBapKa

4.5

DNEeKTPOHHO-JTyYeBast
CBapKa

4.6

KoHnTakTHas CBapkKa

OcobenHoctu
TEXHOJIOTHH CBapKH
cTajiel pa3JIMYHbIX

CTPYKTYPHBIX
KJIACCOB

5.1

TexHomorusi CBapku
KOHCTPYKIII/IOHHI)IX
HU3KOYTJIEPOAUCTBIX
n
HU3KOJIETUPOBAHHBIX
cTajie

5.2

TexHomorus cBapku
HHSKOHGFI/IpOBaHHI)IX
TEIJI0YCTOMYMBBIX
cTajneH.

5.3

TexHomorus CBapKu
XPOMOHHUKEIIEBBIX
craieu AYCTCHUTHOTI'O
KJj1acca

Bec KM, %:

10

10

10

10

10

10

10

10

10

10
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