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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensro ocBoenust mucuumumnabl (Moayisi) CBAPKA CIIELIMAJIBHBIX CTAJIEU U
CIUIABOB saBnsierca: mnpuoOpeTeHHe CTyIEHTaMU 3HAaHUW U IPAKTHUYECKHX HaBBIKOB
pa3pabOTKU TEXHOJIOIUU CBAPKHU CIIELUANIbHBIX CTalel U CIUIaBOB, 00ECIEUNBAIOLIMX TpeOyeMoe
KayeCTBO CBaPHBIX COCUHEHUN U KOMIUIEKC CIYKEOHBIX CBOMCTB CBAPUBAEMbIX U3/IEIINH.

JUis NOCTHKEHMsI TOCTAaBJICHHOM IeNu B Iporecce OOydyeHHMs HEOOXOJMMO pELIMTh
CIIEIyIOIINE 3aa4u:

1.1. ITony4yuTh TEOpEeTHYECKHE CBEICHHUS O CBOWCTBAaX, CBApUBAEMOCTH M 00JaCTIX
paloOHaIbHOIO IPUMEHEHUS CTaleH pa3InYHbIX KJIACCOB, LIBETHBIX METAJIOB U UX CILIABOB.

1.2. ITomy4yuTh TEOpETUUYECKHE CBEACHMS U MPAKTHUECKUE HABBIKU IIPU BbIOOpE criocola
CBapKH, CBAPOUYHBIX MaTEpUAJIOB M TEXHUKE BBIIIOJHEHUS CBapKH YKa3aHHBIX METAJJIOB B
3aBUCUMOCTH OT TpeOOBaHMM, MPEIbsBIAEMBbIX K CBapHbIM COCIUHEHHUSM U CBapHUBaEMOMY
U3JIENHIO.

1.3. IlonyuuTh TEOpPETHYECKHE CBEIEHUS O MEPONPUSATHIX, MPOBOAUMBIX C LEJIbIO
MOBBILICHHS KAYE€CTBA CBAPHBIX COEAMHEHUN U3 YKa3aHHBIX MaTEPUaJIOB 10 CBAPKHU, B IIpO-1iecce
€€ BBIIIOJHEHMS U [10CJIE OKOHYAHMUS.

2 MecTo ITMCHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

Jucuunnuna CBapka crenuaibHbIX CTajel U CIUIABOB BXOJUT B BAPUATHBHYIO 4acTb
y4eOHOT0 I1aHa 00pa30BaTeIbHOM MPOrPaMMBI.

JUia  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

be3onacHOCTb KU3HENEATEIBHOCTH

Marematuka

®dusnka

Xumus

ConpoTHuBieHHE MaTeEpUAIIOB

DNEeKTPOTEXHUKA U DJIEKTPOHUKA

Mertponorus, cTanaapTH3anus, cepTuuKanus

MertautoBeieHUE B CBapKe

CBapouHbl€ U HaIUIaBOYHbIE MAaTEPHUAIIBI

I"a3oTepmuueckas o6padboTka

OCHOBBI CBAPOYHOTO MTPOU3BOJICTBA

3HaHus (YMEHMs, BIIaJIEHUS ), IOJyYSHHbIE NPH M3YyYeHUU JaHHOM IUCIMITIMHBI OyIyT
HEOOXOUMBI 1151 U3YYEHUSI AUCIUILIINH/TPAKTHUK:

[IpoexTrpoBaHue CBapHBIX KOHCTPYKIIUN

TexHosornuecKkne OCHOBBI CBAPKHU IUIABJIEHUEM U IaBJICHUEM

3 Komnerenuun odyuaromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHus IucHUIUIMHBI (Moayns) «CBapka cHeUalbHBIX CTajeil u
CIIAaBOBY 00YUaIOLIHMiics T0JKEeH 00J1aAaTh CIeyIOIUMI KOMITETEHIHSIMU:

CTpyKTypHBIH [Tnanupyemble pe3ynbTaThl 00ydeHUs
3JIEMEHT
KOMIIETEHIINH
[1K-14 ciocoOHOCTHIO yU4acTBOBATh B pabOTax IO JJOBOJKE U OCBOCHUIO TEXHOJIOTHUYECKUX
IIPOLIECCOB B X0/1€ IIOJATOTOBKU IIPOM3BOJICTBA HOBOM MPOIYKIMH, IPOBEPATH KAYECTBO MOHTAXa
Y HaJIaJIKW TIPU UCHBITAHUSAX U cJjaue B HKCIUTyaTaIllMI0 HOBBIX 00pa3lioB U3ENHA, Y3JI0B U
JleTajei BBIITYCKAEMOU IPOAYKIINT




3HaTh

- METOJNYECKHUE, HOPMATUBHBIE U PYKOBOSIINE MaTEPUAIIbI, KaCaroluecs
BbIOOpa M MPUMEHEHHSI CIOCOOOB CBAPKH CIIEIUABHBIX CTAJICH U CIUIABOB,;
- IPUHIUIBI PA0OTHI, TEXHUUECKHE XapaKTEPUCTUKU, OCOOEHHOCTHU
000pyI0BaHUS ISl CBAPKU CTICUABHBIX CTAJICH U CIUIABOB;

- METO/Ibl MCCIIETOBAHU, TPABUJIA U YCIIOBHS BBIIIOJIHEHUS padOT 10 CBapKe
CIELMAJIbHBIX CTaJIEH U CILJIaBOB;

- OCHOBHbIE TEXHOC(EpPHbIE OITACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKH,
XapakTep BO3ACUCTBUS BPEIHBIX M OMACHBIX (PAKTOPOB HA YETIOBEKA U
MPUPOAHYIO CPEy, METO/IbI 3aIIUTHI OT HUX P BHIMOIHEHUH PaboT 1o
CBapKe CIEeLNaIbHBIX CTAJIEH U CILIABOB

YMeTn

- BBIIMOJIHATH Pa0OTHI B 00JIACTH HAyYHO-TEXHUUECKOU JeSITEIbHOCTH 1O
MPOEKTUPOBAHUIO, HHPOPMAITMOHHOMY 00CITYKHBaHUIO, OPTaHU3ALIH
IIPOU3BO/ICTBA, TPY/a U YIPABICHUS, METPOJIOIMYECKOI0 O0ECIIeYeHH S,
TEXHUUYECKOTO KOHTPOJISI IPU BBIIIOJHEHUH pabOT MO CBAapKe CIIeHUaIbHbIX
CTaJIEH U CILIABOB;

- HACHTU(UIIMPOBATH OCHOBHBIE OITACHOCTHU CPEIbl OOMTAHUS YEIIOBEK,
OLIEHUBATh PUCK UX peasln3alluy, BBIOUPATh METO/IbI 3aIIUTHI OT OIACHOCTEH
IIPH BBIOJIHEHUH PadoT MO CBapKe CHEeNHUaIbHBIX CTaJel U CIJIaBOB U
croco0bl KOM(POPTHBIX YCIOBUH KU3HEIEATEIbHOCTH

Bnaners

- METOIaMU MPOBEJCHUS KOMIJIEKCHOI'O TEXHUKO-3KOHOMHYECKOI'0 aHaIM3a
111 000CHOBAHHOTO MIPUHATHUS PEHICHUI BEIOOpA M IPUMEHEHHS CITIOCOO0B
CBapKHU CHELHaIbHbIX CTaJeH U CIJIAaBOB, U3bICKAHUE BO3MOXKHOCTH
COKpAIleHHs IUKJIa paboT Mo CBapKe CIEHaTbHBIX CTalleH U CIUIaBOB,
coJIelicTBUS MOATOTOBKE Mpoliecca X peaau3auy o0ecreyeHueM
HEO0OXOIMMBIX TEXHUYECKUX JaHHBIX IIPU CBapKe ClielUalbHbIX CTalel U
CIUIaBOB;

- 3aKOHOJATENIbHBIMU U MIPABOBBIMHU aKTaMH B 00J1acTH OE€30M1aCHOCTH U
OXpaHBbl OKpYXKaroIlei cpelibl, TpeOOBaHUAMU K 0€30M1aCHOCTH TEXHUUECKUX
periaamMeHToB B cepe NpUMEHEHUs ClIOCOO0B CBAPKH CEMATIbHBIX CTaei
U CILJIaBOB, CIIOCO0AMM U TEXHOJIOTMSMH 3aIIUTHI B Upe3BbIYAHBIX
CUTYaIUsX;

- IOHATUHHO-TEPMUHOJIOTUYECKUM aMapaToM B 00JacTu 6€30MacHOCTH;

- HaBbIKaMH pallMOHAINU3alMH TPO(EeCCHOHAIBHOM 1EATENbHOCTH C LENbI0
obecrieyeHns: 6€30MaCHOCTH U 3aIUTHI OKpY KaroIIel cpebl




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 17,2 akaj. 4acoB:
—aynuropHas — 14 akaj. 4acos;

— BHEAyIUTOpHas — 3,2 aKkaJl. 4acoB

— caMmocrosTenbHas pabora — 154,1 akan. gacos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma aTTecTaluu - SK3aMEH

Pasznen/ tema
JHACLUATIIAHEL

Kypc

AynuropHas
KOHTaKTHas pabora
(B akaj. yacax)

11a0.
3aH.

Jlek.
3aH.

MIPAKT.

CamocTosiTennbHas
paboTta cTymeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

®dopma TeKyILero
KOHTPOJIS
YCIIEBaEMOCTH U
MPOMEKYTOUHON
aTTeCTalluu

Kon
KOMIIETEHLIUN

1.

1.1 Bsenmenme. OcHOBHBIE
CBEJCHUS O CIELUATbHBIX
CTalIX U UX MOBEJCHHUE IPU
CBapKe. Csapka
HHU3KOYTJICPOAUCTBIX "
HHU3KOJICTUPOBAHHBIX
KOHCTPYKITHOHHBIX ~ CTaJeH.
Caapka YIIIEPOJUCTHIX,
HH3KO- "
Cpe/i-HeNernpOBaHHbIX
3aKaJMBAIOMNXCA  CTalleH,
OCHOBBI NOJXO0Ja K BEIOOpY
TEXHUKH W  TEXHOJOTHH
CBApKH B 3aBUCHMOCTH OT
Ha3HaYeHUs KOHCTPYKIHH.
CBapka BBICOKOXPOMHCTBIX
MAapTCHCHUTHBIX,
MapTEHCUTHO-(DEPPUTHBIX U
(heppuTHBIX cTa-jeH.
Caapka
BBICOKOJIETHPOBaHHBIX
AyCTCHUTHBIX  CTaleil u
CILIaBOB. Csapka
CIIeNMANbHBIX  CTalled |
HHKECJICBBIX CIIJTaBOB B
SHEPreTHIECKOM
MammHocTpoeHuu. Cpap-ka
CIIeNMANbHBIX  CTaleH B
KPHOTECHHOM
MammHOCTpoeHHH.  CBapka
CHELMaAJIbHBIX  CcTaleid B
XHMHYECKOM u
HEPTEXHUMHUYECKOM
MAaIIMHOCTPOSHUU

3/11

24

CamocrosTenpHOe
H3yuYeHHEe y4eOHOU
U Hay4- HOU
JIUTEPATYPbI

Hammane
KOHCIIEKTOB
JICKITUH, caada
MPAKTHYECKUX
pabor

I1IK-14




1.2 TexHonoruss CBapKu
yyryHa. TeXHOJOTHS CBapKU
[[BETHBIX ~ METAJUIOB u
CIUIaBOB Ha HX OCHOBE.
O6mias XapaKTepUCTHKA,
Kk1accupuxanus,  obaacTu
npumeHeHus. OcoOeHHOCTH
TEXHOJIOTHH M  TEXHUKH
ceapku. Cmapka Meau H
CIUIaBOB Ha €¢ OCHOBE.

Caapka ATFOMUHUS u
CIUIABOB HA €ro OCHOBE.
Hanuuue
Cpapka MarsHusi ¥ CIUIaBOB CamocrosTenpHOe
Ha ero ocHoBe. CBapka n3yudeHue yueOHou KOMCTICKTOB
3/11 24 N JIEKIIH, cnada TIK-14
HHUKEId M CIUIaBOB Ha €ro 1 HayIHOU
ocHoBe. CBapka THTaHa H JIUTEPATYPhI P aKTHquCKHX
CIUIABOB Ha €ro OCHOBE. pabot
CBapka  TYrOIJIaBKUX U
XAMHYECKU AKTHBHBIX
KOHCTPYKIIHOHHBIX
METaJIJIOB (umMpxoHwus,
HHOOMS, TaHTAaJja,
MOJINOIeHa, radHus,
BaHa/IM, XpoMa,
BonbGpama).  TexHojorus
CBapKH Pa3HOPOIHBIX
METaJUIOB U CIIJIABOB, CBAapKa
OoumMeTasia
Wroro no pazneny 6/21 48
2.
OdopmieHue 3amura
2.1 Crapka amOMHHHUS 6/211 | 53 nabopaTopHO n1ab0paToOpHO TIK-14
paboThI paboThI
Odopmienue 3amura
2.2 Crapka meu 2 53,1 | maGoparopHoit n1abopaToOpHOM TIK-14
paboThI paboThI
Hroro no pazaeny 821 |(106,1
3.
3.1 DK3aMeH o IToaroroBka k TIpomexyToumbit
KOHTpPOJIb I1IK-14
JHCIUTUINHE 9K3aMEeHY
(3K3aMeH)
Hroro mo pazneny
Hroro 3a cemectp 6/21 8/21 |154,1 SK3aMeH
Hroro no aucrumianHe 6/21 821 |154,1 JK3aMeH TIK-14




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce m3yuenus kypca CBAPKA CIIELIMAJIBHBIX CTAJIEM U CIIJIABOB
NPUMEHSIOTCS CIIEAYIOIIKEe 00pa3oBaTeIbHble M HHPOPMAIIMOHHBIE TEXHOJIOTHH:

5.1. Ucnonb3yroTcs HarisiAHbIe TOCOOUs], HAaTypHbIE 00pa3libl U3 CHEIUAIbHBIX CTa-JIeH U
CIIAaBOB, BHITIOJTHEHHBIE CBAPKOM, TEXHUYECKHE CPEICTBA OO yUCHHS.

5.2. Ucnons3yercs cBapoyHoe 00OpyAOBaHUE ISl MPOBEACHMS IUKJIA MPAKTHYECKUX
3aHATHUI: CBAPOYHOM MOCT, HCTOYHUKH MUTAHUS, 3aIIUTHBIE MACKHU, IEPKATEIH JIJIsI DJIEKTPOIOB.

5.3. MHpopManMOHHBIE TEXHOJIOTHHM — OOydYeHHE B DSJIEKTPOHHOW 00pa3oBaTelbHON
CpeZie ¢ IeNbI0 PaCIIMPEeHUs JOCTyIa K 00pa3oBaTeIbHBIM pecypcam, Ul Yero MpH MPOBEACHUN
OTJICNbHBIX 3aHATUI M OpraHU3allMd CaMOCTOSATEIbHOW pabOThl CTYAEHTOB HCIOIb3YIOTCS
DJIEKTPOHHBIE BEPCUU Kypca JISKIHIA ¥ PacueTHOU paOOTHI.

5.4. PaboTra B KOMaH/ie — COBMECTHAs JIEATEIbHOCTh CTYJIEHTOB B TPYIIE MPU pacuyerax
Ha TPAKTUYECKUX 3aHATHIX, HANpaBICHHAs Ha pELIeHHE OOLIeH 3agayd MyTeM CIIOKEHHS
pPe3yNbTaTOB UHANBUAYAIbHON paOOThI YICHOB TPYIIIIHI.

5.5. Case-study - aHanu3 peanbHBIX MPOOJIEMHBIX CHUTyallMd, HUMEBIIMX MECTO B
COOTBETCTBYIOIIEH 00JacTH MpOodeCCHOHATBHON JEATENbHOCTH, U MOUCK BAPHAHTOB JYYIIHUX
peLeHui.

5.6. MexaucuuruinHapHoe 00ydeHre — UCIONb30BaHue 3HAHUM U3 pas3HbIX oljacTel u
UX TPYIIHPOBKA B KOHTEKCTE pEIIaeMoi 3a/1auH.

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCcs
[Ipencrasneno B npuioxxenuu 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAlUH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecTeueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1 Muxaiinuieia, C. B. CBapka crienManbHbIX CTaleil U CIutaBoB | yuebHoe mocobue / C.
B. Muxaiinmumeia, M. A. Hlekmees, A. . bensies; MI'TY. - Marautoropck: MI'TY, 2015. - 203
C.: Wi., 1uarp., Tadi. —

URL:https://magtu.informsystema.ru/uploader/fileUpload?name=1138.
pdf&show=dcatalogues/1/1120707/1138.pdf&view=true (mara o6pamenus: 04.10.2019). -
MakpooOBbeKT. - TekcT: anekTpoHHbIH. - ISBN 978-5-9967-0607-5. - FiMeeTcs meyaTHBIN aHAIOT.

2 MuxaitmuneiH, C. B. OcHOBBI CBapo4HOro Mpou3BoAcTBa: yueOHoe mocodue / C. B.
Muxaitmuieia, M. A. [lekmees, A. B. fApocmasues; MI'TY. - Marautoropck: [MI'TY], 2017. -
243 c.: ui., Tab1., cxemsbl, Tpad., SCKU3bBL. —

URL:https://magtu.informsystema.ru/uploader/fileUpload?name=3270.
pdf&show=dcatalogues/1/1137326/3270.pdf&view=true (mata oOpamenus: 04.10.2019). -
Maxkpoo0ObeKT. - Tekct: anekrporHbIit. - ISBN 978-5-9967-0946-5. - imeeTcs edaTHBIH aHAJIOT.

0) lomostHuTeIBLHASI TUTEPaTypa:

1 MuxaiinuieiH, C. B. CBapouHble M HAaIUIABOYHbIC MaTepHaibl | KOHCIEKT Jekimii / C.
B. Muxaiinumsia, A. U. benses; MI'TY, kad. [MuTO/I]. - Marauroropck, 2012. - 199 c.: wi.,
CX€eMBI, Ta0JI. —

URL.:https://magtu.informsystema.ru/uploader/fileUpload?name=547.
pdf&show=dcatalogues/1/1096819/547.pdf&view=true (mata obpamenus: 04.10.2019). -
MaxkpooObeKT. - TekcT: aneKTpoHHBIN. - FiMeeTcs meyaTHbIN aHaJIoT.



2 KoHTpOJIb KauecTBa CBAPHBIX U MAasHBIX cOeTUHEHUN: yueOHoe mocooue / C. B. Muxaiiu-1pIH,
M. A. lllexmiees, J1. B. Tepentses, E. H. llupsieBa; MI'TY. - Marautoropck: MI'TY, 2018. - 113
C.: WJI., Ta0JI., CXEMBI. —

URL:https://magtu.informsystema.ru/uploader/fileUpload?name=3624.
pdf&show=dcatalogues/1/1524690/3624.pdf&view=true (mara oOpamenus: 04.10.2019). -
MakpooObeKT. - Tekct: anekTponHslid. - ISBN 978-5-9967-0627-3. - ImeeTcs neyaTHbIi aHAJIOT.

3 llexmees, M. A. CTpykTypa CBapHBIX COCIUHEHUN. MeTo/abl ONMcaHus M aHaIu3a:
naboparopusiii npaktukym / M. A. llekmees, A. b. Cerukos, C. B. Muxaitnmunein ; MI'TY. -
Marnuroropck: MI'TVY, 2016. - 1 anektpos. onr. auck (CD-ROM). - 3ari. ¢ TuTyI. 9KpaHa. —

URL:https://magtu.informsystema.ru/uploader/fileUpload?name=2776.
pdf&show=dcatalogues/1/1132914/2776.pdf&view=true (mara oOpamenus: 04.10.2019). -
MakpooObeKT. - TekcT: aneKTpoHHbIN. - CBenenus AocTynHbl Takke Ha CD-ROM.

4 CmupnoB U.B. Capka crieninanbHbIX CTajiel U CIUIaBOB [ DIEKTPOHHBIN pecypc]. — M.:
Jlannb, 2012. — 272 c. — Pexxum noctyna: http://e.lanbook.com/book/2771 - 3arun. ¢ sxpana. — ISBN
978-5-8114-1247-1.

5 Kearunnmze B.C. Texnomoruss MetamioB U cBapka [DIeKTpoHHBIH pecypc]. — M.:
[opuas kuura, 2004. — 566 c. — Pexxum poctyma: http://e.lanbook.com/book/3221 - 3arx. ¢
skpana. — ISBN 978-5-7418-0348-2.

B) MeToanyeckue yKazaHus:

1 Ceapka cnenuaigbHBIX CTaJled U CIUIABOB: METOAWYECKHE YKA3aHHUS IO BBITOJIHEHHIO
nabopaTopHbIX padoT mo AucuUIInHe «CBapKa ClelMaIbHbIX CTaJeH U CILIaBOBY AJISl CTYJCHTOB
[0 TOATOTOBKE WHKeHepoB o crenuanbHocTH 150202 «ObopymoBaHWe H TEXHOJIOTHS
CBapOYHOro Mpou3BojAcTBa» Mo HampaBieHHo 150200 «MarmmHOCTpOUTENbHBIE TEXHOJIOTUH U
obopynoBanue» u OakanmaBpoB 1o mpodmio «OO0opyaoBaHHE W TEXHOJOTHUSI CBAPOYHOTO
npousBojcTBay no HampasieHuto 150700.62 «Mammuoctpoenue». Marnutoropek: M3n-Bo
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IIpodeccnonanbHble 0a3bl JaHHBIX M HMH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchuika
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9 MaTepHaJILHO-TEXHHYECKOE o0ecneuyeHne AU CIHIINHBI (MOMLYJIf)

URL.: https://scholar.google.ru/
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MarepuanbHO-TEXHHUECKOE 00ecreueHUe AUCUUIUINHBI BKIIIOUAET:

VYuebHas ayauTopus JUIsl IpOBeieHUs Ja00paTOpHBIX paboT: 1abopaTOpHBIA KOPIYC €
naboparopuell cBapku U aboparopuelt pezanus - KoMIIekT neyaTHbIX U 3JIEKTPOHHBIX BEPCHI
METOJUYECKMX pEeKOMEeHJaluii, yuebHoe mocobue, mnakatel 1o Temam «CBAPKA
CIIELIMAJIBHBIX CTAJIEM U CIUIABOB». Capounble ammapaTsl. OGOpyIOBaHHE s
U3rOTOBJICHUS HAIJIABOYHOI MOPOLIKOBOM POBOJIOKH. OOpa3iibl HAIJIaBOYHBIX MATEPHUAJIOB;

VYyeOHast ayautopust [uid IpoBeAeHUs 1a00paTOpHBIX paboT 1o HariaBke - Kommiiekrt
METOJMYECKMX pEeKOMEeHJaluii, y4yebHoe mocobue, mnakatel 1o Temam «CBAPKA
CIELIMAJIBHBIX CTAJIEM U CITJTABOBy;

VYuebHas ayAuTOpUs Ui IPOBEACHUS MEXaHUYECKUX UCIIBITAHUH -

1. Mammnbl yHUBEpCaJIbHbIE UCTIBITATENIbHBIE HA PACTSKEHUE, CKaTHEe, CKPYUYHBaHHUE.

2. MepuTenbHbI HHCTPYMEHT.

3. [IpubopsI 1715t M3MEpeHus TBEPAOCTH 1o MeTonaMm bpuness u Pokseria.

4. MukpoTBepIOMep.

5. Ileun Tepmuueckue.

VYuebHas ayauTopusi JUISL TPOBEAEHUS MeTaulorpa@UuecKux HCCIeIOBaHUU -
Muxkpockornst MUM-6, MUM-7;

VY4yeOHble ayaUTOpUU Ui MPOBEACHUS MPAKTHMYECKUX 3aHATUH, TPYNNOBBIX U
MHAVBUAYaAJIbHBIX KOHCYJIbTAIMM, TEKYILIEro KOHTPOJIS M MIPOMEXYTOUHOH arrectanuu - Jlocka,
MYJIBTUMEANNHBIN IPOEKTOP, IKPAH;

VY4eOHble ayAUTOPUM ISl BBIOJIHEHUS KYPCOBOTO MPOEKTUPOBAHMS, MMOMEIEHUS IS
CaMOCTOATENLHON paboThl 00ydaromuxcs - [lepconanbHbie KoMnbioTephl ¢ makerom MS Office u
BBIXO/IOM B VIHTEpHET U C IOCTYIIOM B AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPENY
YHUBEPCUTETA;

[lomemenne ans  XpaHeHuss W OPOQUIAKTHYECKOTO OOCTYXHBaHUS  y4yeOHOro
o0opynoBanus - Cremnaxu, ceiidbl U1t XpaHeHUs] yueOHOTro 000pyI0BaHUS

WHcTpyMeHTHI 17151 peMOHTa 1JabopaToOpHOTro 000pYI0BaHUS

[Tpunosxenue 1
Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHHe CAMOCTOSITEILHOIH padoThI CTY/ICHTOB
3amaHus o0 CaMOCTOATENBHOM padoTte

1. U3yunTh CyIIHOCTh CBapKa aJIIOMUHUS U COCTaBUTH OTUET (IO 33JaHUIO MPETOaBaTENs);



2. I3yuuThb CyIIHOCTb CBapkKa MEAM M COCTABUTh OTYET (10 3a/IaHUIO0 MPETOJaBaTENs);

3. 3yunTh CyIHOCTH AIEKTPOIYTOBOM CBapKa YyT'yHa U COCTaBUTH OTUET (TI0 3aJaHUIO
MIpeno/iaBare’s);

4. 3yuuTh CTpYKTYypa MeTajjia B OKOJIOIIOBHBIX 30HAX PA3JIMYHBIX CTPYKTYPHBIX KJIACCOB U
COCTaBUTH OTUET (110 33JaHUIO0 MPEIOAABATENS);

Bonpocsl caMOKOHTPOJIS 111 CTYJI€HTOB

CocraB ¥ CBOMCTBA YIJIEPOJUCTBIX M HU3KOJIETUPOBAHHBIX CTAJIEH.

OO0pa3oBaHue 1B U OKOJIOIIOBHOM 30HBI. CTPYKTypa U CBOMCTBA.

TexHHKa ¥ TEXHOJIOTHSI CBAPKU YTJIEPOAUCTBIX HU3KOJIETUPOBAHHBIX CTAJIEH Pa3IMUHbIMU
CIoco6aMu.

B kakux cimy4asx He0OX0IUM MPEABAPUTENBHBIN 1MO10TPeB?

Bausinue nocnenyromieit 00paboTKM Ha CBOMCTBA CBAPHBIX COEAMHEHUH U3 yIIIEPOAUCTHIX U
HU3KOJIETUPOBAHHBIX CTaJICH.

OTnnuune CBOWCTB OIHO- U MHOTOIPOXOHBIX IIBOB.

Yewm oTimyaeTcss XMMUYECKUI COCTaB METAJIA IBA OT XUMHUYECKOI'0 COCTaBa OCHOBHOT'O
MeTaa.

Kakue cranu mo 4yBCTBUTEIBHOCTH K TePMO1e(hOpPMAIIIOHHOMY ITUKITY CBAPKHA OTHOCSATCS K
HU3KO- ¥ CPEAHEIETHPOBAHHBIM 3aKAJIMBAIOLMMCS CTAIIAM?

Kaxo# kpuTepuii HCIOIB3YIOT JUIsl IPEIBAPUTEIBLHON OLICHKN TEMIIEpaTyphl I00TPEBA IIPU
cBapke?

[Tepeuncirre OCHOBHbIE TEXHOJIOTUUECKHUE TPUEMBI, IPUMEHSEMBIE 11 ITPEIOTBPALLECHUS
00pa30BaHUs XOJOIHBIX TPELIMH MIPU CBAPKE 3aKATUBAIOILIUXCS CTaJEH.

Kakue cBapouHble MaTepHalibl HCIOJIB3YIOT AJIsl CBAPKU 3aKaJIMBAOLIUXCSl CTaNen?

Kakwue npoueccbl MOTyT BbI3BaTh CHUKEHUE IIPOYHOCTH U INTACTUYHOCTU METAJUIA B CBAPHOM
COEIMHEHUH MPU IKCIUTyaTalluM U3JIEIUH U3 )KapOIPOUYHBIX MEPIUTHBIX CTasIeh?

Kak u3meHsercst cTpykTypa BBICOKOXPOMUCTBIX CTAJIEH B 3aBUCMMOCTH OT KOHLIEHTPALUU XpoMa
u yraepoaa?

Kakoli cocTaB MpucasouHOr0 METAIIA UCIIOJIB3YIOT Ul CBAPKU XPOMUCTBIX CTAJIEH C IIENIBIO
YMEHbILIEHUSI BEPOSATHOCTH 00pa30BaHUs XOJIOAHBIX TPEIIUH?

Kakue BubI IoorpeBa v B KAKOM JUana3zoHe TEMIEPATyp UCIOIb3YIOT P CBAPKE XPOMMCTBIX
cTaJiedl AJis IpeloTBpaleHHs] 00pa30BaHUs XOJIOJHBIX TPEIIUH?

Kakue Bubl TepMOOOPAOOTKH MCTIONB3YIOT JUIsl OBBIMIEHUS TNIACTUYHOCTH CBAPHBIX
COETMHEHUI XPOMUCTBIX CTaJIei?

CocraB 1 cBOMCTBA BBICOKOJIETUPOBAHHBIX CTAJIEH U CILIABOB.

CBapuBaeMOCTb BBICOKOJIETUPOBAHHBIX CTaJeH.

OCOo0EeHHOCTH TEXHUKHU U TEXHOJOTHH CBAPKH BHICOKOJIETMPOBAHHBIX CTaJeH Pa3InUHbIMU
Croco0amH.

Mepbl, TO3BOJISIOIINE YMEHBIIUTh BEPOSTHOCTH 00pa30BaHUs TOPSUUX U XOJIOJHBIX TPELIUH MTPH
CBapKe BBICOKOJIETMPOBAHHBIX CTAJIEH.

CyTb cTaOMIM3UPYIOLIETO OTXKUTA U AyCTEHU3AIUH.

OT 4ero 3aBHCUT TOJIIIMHA KPUCTAITN3AMOHHBIX U AUPPY3HOHHBIX IPOCIOEK CBAPHBIX
COEMHEHUH pa3HOpOaHbIX cTaneil? [1o kakoMy MpHU3HAKY MOKHO UX OOHAPYXKHUThH?

Kak Biuser TonmuHa mpocioek Ha IPOYHOCTh U MJIACTHYHOCTh CBAPHBIX COSAMHEHHM
Pa3HOPOJHBIX CTaJIEH TP BHICOKMX U HU3KHUX TemrepaTypax?

['ne pacnonaraercs KpucTalu3aunoHHas U AU Gy3MOHHAs TPOCIONKA IO OTHOLIEHUIO
TE€OMETPUUYECKOH JINHUY CIUIABIEHUS Pa3HOPOIHBIX cTajei? M3 Kkakux 30H COCTOUT
nuddy3norHas mpocaoika?

Kak BIHAIOT JErupyomue 3J1eMEHThI NEPIUTHON U ayCTEHUTHON CTaJIM Ha TOJIIHUHY

1 Gy3HOHHOM MPOCIIONKH MPU UX CBapKe?

B uém npenmyniecTBa cCBapKu pa3HOPOIHBIX CTAJEH ¢ IPeIBapUTENbHOM HalllaBKkoii? B uém
COCTOUT crienu(puKa MOoITy4eHHs HalUIaBOK U3 Pa3HOPOIHBIX cTajei?



Korna HexenarenbHa mociaecBapoYHas TepMooOpaboTKa COeTMHEHUN U3 Pa3HOPOIHBIX CTalIen?
[Touemy TepmooOpabOTKa COeTMHEHU HE YCTPAHSIET OCTATOYHBIX HAMPSIKEHUH?

Kakoii anemeHT 001a1aeT HanOOIBIIUM TPaPUTHIUPYIOIINM ISHCTBUEM TPU CBAPKE YyTryHa?
Kak BiusieT CKOpOoCTh OXJIaXK/ICHUS HA CTPYKTYpY Yyr'yHa IIpu cBapke?

Haubounee s3¢pexrrBHOE CpeacTBO MpeAOTBpALICHHUS OTOSIMBAHNS METaJlIa CBAPHOTO IIBA U
OKOJIOIIIOBHOM 30HBI YyT'yHa.

Kakue cpeacTBa BO31€HCTBHS Ha METAJLI IIBA C LIEJIBIO MOBBIIICHUS KAUeCTBA CBAPHBIX
COEIMHEHUI UCTIONB3YIOT MPHU XOJIOAHOM CBapKH yyryHa? Y CioBUA MOJIy4YEHUsI TPOYHOCTH
cBapHoro coequHeHus? CrnocoObl MOTy4eHHs IBOB C BBICOKOH IIIACTUYHOCTBIO.

[IprMeHeHre IBETHBIX METAJUIOB U CIUIABOB B CBAPHBIX KOHCTPYKIMIX. CBOMCTBA IBETHBIX
METAJUIOB U CIUIABOB, UCIOJIb3YEMBIX B CBAPHBIX KOHCTPYKIIMSAX.

OcoOennoctu GOpPMUPOBAHUS CBAPHBIX COCTUHEHUI U3 IIBETHBIX METAJUIOB U CILIABOB (MarHusl,
MeJ1, HUKEJIs, THTaHa, TYTOIJIaBKUX METAJlIOB).

OcHoBHBIE CIOCOOBI CBApKH IIBETHBIX METAJJIOB U CILJIABOB.

TexHUKa 1 TEXHOJIOTHS CBAPKH IIBETHBIX METAJUIOB M CIUIABOB PA3IMYHBIMU CIIOCOOAMH.

Temblt KonmponvHbix padom:

Ne

Tema
/o

OcHOBHbIE CBEICHUSA O CIICUATIBHBIX CTAJSX U UX MOBeAeHUE pu cBapke. CocTosHuE U
MEePCIEKTUBBI UCTIOIH30BAHUS JIETUPOBAHHBIX TETUIOYCTOMYUBBIX, KAPOIIPOUHBIX,

1 | >xapoCTOMKUX, XJIaJHOCTOMKUX, KOPPOZUOHOCTOUKHX CTaJIeH U >KapOMPOUHBIX
HUKEJIEBBIX CTAJICH B DHEPTETUUECKOM, KPHOTEHHOM, XMMHUYECKOM, HEPTEXUMHUUECKOM U
JPYTUX OTpacisiX MAIIMHOCTPOCHUS I TPOU3BOJICTBA CBAPHBIX KOHCTPYKIUN

XapakTepuCTUKH pabOTOCTIOCOOHOCTH CBAPHBIX COEAMHEHUHN KapOIPOUHBIX,
2 YKapOCTOMKHX, XJIaJHOCTOMKUX U KOPPO3UOHOCTOMKUX CTaneH. BiusHue nerupyrommx
00aBOK B CTAJISIX HA MPUHAJICKHOCTh UX K PA3JIMUYHBIM CTPYKTYPHBIM KJlaccam

IToBenenue npu cBapke cTajeil mepauTHOro, MAapTEHCUTHOTO, (DePPUTHOTO,
ayCTEHUTHOTO KJIACCOB U CILJIaBOB Ha HUKEJIEBOW OocHOBE. M3MeHeHune cBOMCTB cTanei B
OKOJIOILIOBHOM 30HE B PE3YJIbTATE CTPYKTYPHBIX IIPEBPALLIEHUI 110 IEHCTBUEM
TepMOo1e(OPMAITMOHHOTO IIUKJIa CBAPKH

TexHonornyeckast MpOYHOCTh CBAPHBIX coeAMHEHUH. CKIIOHHOCTD IIBOB K 00pa30BaHMIO
ra3oBbIX BKJIIOUEHHH. MeTamtypruyeckasi XapakTepucTHKa crioco00B CBapKH

4 | muaBJIEHUEM M CBAPOUYHBIX MAaTEpPHAJIOB, HCIIOJIb3YEMbIX IPU POM3BOICTBE KOHCTPYKIIUN
U3 CIIEHUANbHBIX CTaJel U CIIaBOB. Buabl TepMuyeckoil 00pabOTKU CBapHBIX
COEIMHEHU, ee Ha3HaYeHUe M CocOO0bl OCYIECTBICHUS

CBapka HU3KOYIJIEPOJUCTBIX M HU3KOJETUPOBAHHBIX KOHCTPYKIIMOHHBIX cTanei. CocTas,
cBOiicTBa 1 o0nacTu mpuMeHeHus. OO0pa3oBaHUe MIBa U OKOJIOIIOBHOM 30HBI, OCHOBHBIE
5 CBelIeHUs 0 cBapruBaeMoCTH. OCHOBHAS 1€J1b TEXHUKHU U TEXHOJIOTUU UX CBAPKHU.
Oco0eHHOCTH TEXHUKH U TEXHOJIOTHH CBAPKU Pa3IUYHBIMU criocobamu. CBolicTBa
CBAPHBIX COEAMHEHHI

CBapka yriepoaucThiX, HU3KO- U CPEAHENIETUPOBAHHBIX 3aKATUBAIOIIUXCS CTaeH.
CocTraB KOHCTPYKIIMOHHBIX U TEMJIOYCTOMYMBBIX CTAJIEH, UX CBOMCTBA U 00JIACTh
npuMeHeHus. OCHOBHBIE CBEICHHUS O cBapuBaeMOoCTH. OCHOBBI TTOJIX0/a K BRIOOPY
TEXHUKH U TEXHOJOTHHU CBAPKHU B 3aBUCUMOCTH OT Ha3HAYEHUS KOHCTPYKIIHUH.
Oco0eHHOCTH TEXHUKH U TEXHOJIOTHH CBAPKU PA3IMYHBIMU CIIOCOOAMH, CBOIMCTBA
CBAPHBIX COEAMHEHHI

CBapka BBICOKOXPOMUCTBIX MAPTEHCUTHBIX, MAPTEHCUTHO-(PEPPUTHBIX U (DEPPUTHBIX
craneit. Kimaccudukamus cranieii, o0CHOBHbIE CBOWCTBA M 00acT nmpuMeHeHus. Oomue
7 | pekoMeHaaluu 10 BEIOOPY crtocoba CBapKH U CBAPOYHBIX MaTepuanoB. TeXHUKa U
TexHosorusi. CBapka MapTEHCUTHBIX M MAPTEHCUTHO-(DEPPUTHBIX CTayiel. TexHuka u
TEXHOJIOTHUS CBAPKU (eppUTHBIX cTasiell. CBOWCTBA CBAPHBIX COCMHEHUN




CBapka BBICOKOJIETUPOBAHHBIX ayCTEHUTHBIX CTaJ€H U CIIJIAaBOB.

Krnaccudukanus craiei mo Ha3HAYESHUIO, COCTaB, OCHOBHBIC CBOMCTBAa. CBaprUBaeMOCTb,
0COOEHHOCTH TEXHUKH M TEXHOJIOTHUH, 00YCIIOBJIEHHBIE COCTABOM CTaJM U Ha3HaYECHHUEM
CBapHOM KOHCTPYKIMHU. CBOICTBA CBAPHBIX COECIUHEHUM

Caapka crierualIbHbIX CTaJIel U HUKEJIEBBIX CIJIABOB B SHEPT€TUYECKOM
MAaIIMHOCTPOEHUHU. TPYJHOCTH, BOSHUKAIOIIME IIPU CBAPKE TEILNIOYCTONYUBBIX CTAJICH
MIEPJIMTHOTO U MAPTEHCUTHOTO Ki1accoB Tuma ISX2HM®A, npeanazHaueHHbBIX IS
M3TOTOBIICHHSI 000PYAOBAaHUS TETIOBBIX M @aTOMHBIX JIEKTPOCTAHIIUH, Pa0OTAIOIIEro MpH
TeMIiepaTypax 400-600°C. Tlomxox K BBIOOPY CBapOYHBIX MAaTEPUAJIOB JIJIsl AYTOBOU H
3JIEKTPOIIIAKOBON CBApKHU, PEKUMOB CBAPKH, TEMIIEPATYp MOI0TPEBA CBAPUBAEMBIX
U3JIeNH U TePMUYECKON 00paOOTKH CBAPHBIX COSAMHEHUN, 00ECIICUNBAIOIINX HX
CTOMKOCTh MPOTHUB 00pa30BaHUs XOJOHBIX TPELIHH, BBICOKYIO ) KapOIPOYHOCTh U
paiMalliOHHYIO0 CTOMKOCTD

10

Caapka creruasIbHbIX CTajIell B KpUOT€HHOM MalllMHOCTPOEHHUHU. Tpyaunocty,
BO3HHUKAIOIINE MTPU CBAPKE XJIAJHOCTOMKHUX CTaJIed MapTEHOMTHOT'O U ayCTEHUTHOTO
kiaccoB tuna OH6, OH9, 08X I8HI0, npenrnazHadeHHBIX I IOTYYCHUS U XPaHCHHS
CKMDKEHHBIX Ta30B IIpH TeMIiepatypax ot 80 1o 250°C. Moaxox K BBIOOPY CBapOYHBIX
MaTEepUajIoB U PEKUMOB AYTOBOI CBapKH, 00eCIIeYBaOIINX HEO0X0JUMYIO
TEXHOJIOTUYECKYIO MPOYHOCTh U XJIQJJHOCTOMKOCTh CBAPHBIX COEIMHEHUN

11

CBapka crierMaIbHBIX CTaJIeH B XUMHYECKOM M HE(DTEXMMHYECKOM MAIIMHOCTPOCHHH.
TpyaHOCTH, BO3HUKAIOIIKME TIPU CBAPKE KOPPO3ZUOHOCTONKUX CTANICHi MAPTEHCUTHOTO,
¢bepputHOTro M aycTreHnTHOTO Kiaccos tuma I5X6M, 08XI3, 08XI8BHICT, 10X14T"14HA4T,
06X23H28M3 13T, paboTaromux B KOHTAKTE ¢ arpecCUBHBIMM cpenamu. [Toaxom k
BBEIOOPY CBapOYHBIX MaTEPHUAJIOB, TAPAMETPOB IYTOBOH CBAPKH U PEKUMOB TEPMUUYECKOM
00pabOTKU CBAPHBIX COCMHEHUH, 00ECIICUMBAIOIINX UX TEXHOJIOTHYECKYIO IIPOYHOCTh U
KOPPO3HOHHYIO CTOMKOCTh

12

TexHonorus capku yyryHa. Coctas, CBOWCTBA U KJlacCU(UKALIUS YYTYHOB.
Oco0eHHOCTH TEXHOJIOTUU M TEXHUKHU CBAPKU. TeXHUKA U TEXHOJIOTHUS 1yTOBOU ropsiuei,
noJyropsiueit u xonoaHoi capku. ["azoBas cBapka. [laiika-cBapka. OcoOble BUbI CBApPKH

13

Texuomorus CBApKHU OBCTHBIX MECTAJIJIOB U CINIABOB HAa UX OCHOBC.
06111215[ XapaKTCPUCTHKA, KJ'IaCCI/I(i)I/IKaI_II/ISI, obmactu MMPUMCHCHUA. OcoOeHHOCTH
TCXHOJIOTHHN U TCXHUKH CBAPKU

14

Caapka Meau U CIUTaBoOB Ha ee ocHoBe. CocTaB, CBOMCTBA, OOIIHME CBEIEHUS O
CcBapuBaeMOCTHU. TeXHMKa U TEXHOJIOTUs ra30BOM CBAPKH, JyTOBOM CBAPKU yTrOJIbHBIM
ANEKTPOIOM, MOKPHITHIMHU 3JEKTPOaMH 1O IIF0COM, B 3aIIUTHBIX ra3ax. CBapka
AJICKTPOHHBIM  JTY4OM, DJICKTPOILIAKOBAsI CBAPKA CBAPHBIX COCTMHEHUM

15

CBapka aJIOMHHHUS U CIIJIaBOB Ha ero ocHoBe. CocTaB, CBOMCTBa, 00IIME CBEIEHUS O
CBapuBaeMOCTHU. TeXHMKa U TEXHOJIOTHs ra30BOM CBApKH, JyTOBOM CBAPKU YTrOJIbHBIM
3JIEKTPOIOM, TIOKPBITBIMH 3JIEKTPOJIaMH, IO CJIOKO0 (IIt0Cca, B 3alIUTHBIX razax. CBapka
AJIEKTPOHHBIM JIYYOM, 3JIeKTpoluiakoBas. CBOWCTBA CBAPHBIX COECAUHECHUI

16

Capka Maraus M CIUIaBOB Ha ero ocHoBe. CocTaBbl, CBOMCTBA, OOIIHE CBEICHUS O
cBapuBaeMoCTH. [IpnunHbI OrpaHUYEHHOTO TPUMEHEHUS Ta30BOM CBAPKU U AYTOBOM
erJ'II)HI)IM nu HOKpBITI)IM SHCKTPOJIOM. TeXHI/IKa 1 TCXHOJIOTUA )IerBOfI CBapKI/I B
3alIUTHBIX ra3ax M JIEKTPOHHOIYYEBON CBAPKU

17

CBapka HUKEIS U CIIJIaBOB Ha ero ocHoBe. CocTaB, CBOMCTBA, OOIINE CBEJCHUS O
cBapuBaeMOCTHU. TeXHHKa U TEXHOJOTUs ra30BOM CBAPKU, JyTOBOI CBAPKU YTOJIbHBIM
QJICKTPOAOM, IMMOKPBITBIMHA JJICKTPOJaMH, ITOJ (1)J'IIOCOM, B 3allIUTHBIX I'a3ax. CBapKa
3JIEKTPOHHBIM JTy4OM, 3JIeKTponuiakoBasi. CBOWCTBa CBapHBIX COCIMHEHUM

18

Caapka TUTaHa M CIUIaBOB Ha ero ocHoBe. CocTaB, CBOMCTBA, 00IINE CBEICHHS O
CBapuBAEMOCTH. TeXHUKa U TEXHOJIOTHS TyrOBOI CBapKH MO (DIFOCOM B 3aILUTHBIX
raszax, 3JIEKTPOHHOJYY€BOM, AIEKTPONLIAKOBOM cBapku. CBOMCTBA CBAPHBIX COCTUHEHUIN

19

CBapKa TyTOHJ'IaBKI/IX U XUMHUYCCKHU aKTUBHBIX KOHCprKHI/IOHHBIX MCTAJIJIOB (I_II/IpKOHI/IH,
HUOOMS, TaHTaJla, MOJMOAeHA, TadHU, BaHAIUs, XpoMa, BoJib(ppama). CocTaB, CBOMCTRBA,




o01re CBeICHHS O CBapUBACMOCTH. TEXHHUKA U TEXHOJIOTHS TyTOBOM CBAPKH B 3AIIIUTHBIX
ra3ax, 3JICKTPOHHOJIYYE€BOU CBapKu

20

TexHonorus cBapku pasHOPOIHBIX METAJUIOB U CIUIaBOB. [IpuHIKIBEI 00pa3oBaHus
cBapHoro 1mBa. KoHCTpyKIus cBapHBIX coenHeHU. BbiOop criocoba cBapku u
CBAapOYHbIX MaTepHasIOB. Te€XHHUKA U TEXHOJIOTHS CBAPKH CTAJIM C LIBETHBIMHM METAJNIAMU U
CIJIABAMH Ha MX OCHOBE, Pa3HOPOJIHBIX METAJJIOB U criaBoB. CBapka OumeTasuia

[Tpunoxenue 2

OueHovHbIe CPeACTBA J1JIsl MPOBEIEeHUs MPOMEKYTOUHOM aTTecTAlNU

[TpomexxyTouHas aTTecTalusi UMEET LIENbI0 ONPEACTUTh CTENEHb JOCTUKEHHS 3aINTAaHUPOBAHHBIX
pe3ynbraroB o0ydenus no gucuuiinaie CBAPKA CITELIUAJIBHBIX CTAJIEU U CITJTABOB u
npoBoAuTcs B hopme sk3amMeHa U B (hopMe BBITIOTHEHHS U 3alUThI Ja00paTOPHBIX padoT Ha

IIATOM KYypCe.

a) [Inanupyemsbie pe3yabTaThl O0yUYEHUS U OLIEHOYHBIC CPEICTBA JIJIsl TPOBEACHHUS
IIPOMEXYTOUYHOU ATTECTALIUM:

CrpyKTypHBII
DJIEMEHT
KOMIIETEHIIUU

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OreHOYHBIC CPE/ICTBA

[TK-14 - crtocoOHOCTHIO Y4aCTBOBAThH B Pa0OTaxX MO JOBOKE M OCBOCHHUIO TEXHOJIOTHICCKUX
IPOILIECCOB B XO/I€ MOATOTOBKH IPOU3BOCTBA HOBOM MPOAYKIIUH, TPOBEPATH KAUECTBO MOHTaXa
¥ HaJIaJIKA TIPY MCTIBITAHUSX U ClIa4e B OKCILTyaTaIMIO HOBBIX 00pa3I0B U3ACIH, y3II0B U
JIeTaJIe} BBIITYCKAEMOU NPOAYKIIUU

3HaTh

MeToauueckKue,
HOPMATHBHbIE H
PYKOBOAsIIIME MATEePUAJIbI,
Kacamuecst BbIOOpa U
MIPUMEHEHHUS CITIOCOO0B
CBapKHU CIIELIHATIbHBIX
CTajeH M CILIABOB;
MIPUHIIMIIBI paOOTHI,
TEXHUYECKUE
XapaKTEPUCTHUKH,
0COOEHHOCTH 000PYOBaHUS
JUTSL CBApKH CHIEHUATbHBIX
CTajieH M CIUIaBOB;, METObI
HCCIe0BaHUH, MpaBUiia U
YCJIOBHS BBITIOTHEHUS paboT
10 CBapKe CIELUATbHbIX
CTaJeH W CILUIABOB;
OCHOBHBIE TeXHOC(hEpHBIE
OITACHOCTH, MX CBOMCTBA U
XapaKTEPUCTUKHU, XapaKTep
BO3EHCTBUS BPEIHBIX U
OracHbIX (paKTOpOB Ha
YeJI0BEKa M TIPUPOAHYIO
cpeny, METOJIbI 3alIUThI OT
HUX TIPH BBITOJTHEHUU pabOT

[lepedens Tem U 3aaHUM AJ1 TOATOTOBKH K
3a4eTy C OLICHKOM:

1. CocraB wm  cBoiicTBa
HU3KOJIETUPOBAHHBIX CTAJIEH.

2. O0Opa3oBaHuMe 1IBa M  OKOJIOIIOBHOMH

CTpyKTypa U CBOICTBA.

3. TexHWKa W TEXHOJOTHS CBapKH YTIEPOIUCTHIX

HU3KOJIETHPOBAHHBIX cranei pa3INYHBIMA

Croco0amH.

4. B kakux ciny4asx HeoOXOAWM NpenBapHTENbHBIN

oA0TPeB?

5. Bimstane mocnemyromel 06pabOTKH Ha CBOWMCTBA

CBapHBIX  COCIMHEHWH W3  YIJIEPOJUCTBIX |

HU3KOJICTUPOBAHHBIX CTaJICH.

6. OiMure CBOWUCTB OJHO-

IBOB.

7. UeM oTnuuaeTcs XMMUYECKUH COCTaB MeTaija

IIBa OT OCHOBHOT'O MeTalia.

8. Kakne cramm 1m0  YYBCTBUTEIBHOCTH K

TepMOo1e(OPMALIMOHHOMY IIMKITYy CBApPKU OTHOCSTCS K

HU3KO- M CpETHENICTMPOBAHHBIM 3aKAIMBAIOIIAMCS

craysam?

9. Kakoit KpUTEpUI HCIIONB3YOT JU1sL

MpeIBapUTEIbHON OLIEHKM TEMIIepaTyphl MOJOrpeBa

MIpH CBapKe.

10. Ilepeuncaure  OCHOBHBIC

npuéMbl, TNpPHUMEHSIeMble  UIs

YTICepOAUCTBIX u

30HBI.

U MHOTOIIPOXOAHBIX

TCXHOJIOTHYCCKHE
NpCaAOTBPALICHU A




10 CBapKe CIEIUaTbHbIX
CTaJIEH U CILUIABOB

0o0pa3oBaHMA XOJOAHBIX TPEIIMH TPH  CBapKe
3aKaJINBAOIINXCS CTANIEH.

11. Kakue cBapouyHble MaTepHalbl UCHOIB3YIOT IS
CBapKH 3aKaTMBAIOMINXCS CTAJCH.

12. Kakpe mporeccsl MOTYT BBI3BATh CHIDKCHHUE
IIPOYHOCTH M IJIACTUYHOCTH METallyla B CBAPHOM
COCMHEHUH TpU OKCIUTyaTalWh M3JeIUd W3
JKapOTPOYHBIX MEPIUTHBIX CTaNeH?

13. Kak m3MeHseTcsi CTPYKTypa BBICOKOXPOMHUCTBIX
CTajieil B 3aBUCHMOCTH OT KOHLIEHTpAallMd XpOMa M
yriepona?

14. Kako#i  cocTaB  TPHCATOYHOTO  MeTallIa
UCTIONIB3YIOT [UISl CBAPKU XPOMHUCTBIX CTaJIeH € 1IEeTIbI0
YMEHBIICHUS] BEPOSITHOCTH OOpPa30BaHUS XOJOAHBIX
TpEITH?

15. Kakve BBl TOJOTPEBa M B KaKOM JHMAaIa3oHE
TEeMIIepaTyp HCHOB3YIOT MpPU CBapKe XPOMHUCTBHIX
cTaleil  Ans  MpenoTBpalleHdss — 00pa3oBaHUs
XOJIOAHBIX TPELINH

16. Kakue BUIBI TepMOOOPAOOTKH MCTONB3YIOT IS
MOBBIIICHAS TUTACTUYHOCTH CBapHBIX COEIWHEHUH
XPOMHUCTBIX CTanei?

17. CoctaB © CBOICTBa  BBICOKOJETHPOBAHHBIX
CTajeil u CIJIaBOB.

18. CBapuBaeMOCTh BHICOKOJIETUPOBAHHBIX CTAJICH.
19. OcoOeHHOCTH TEXHHKH W TEXHOJOTHH CBapKH
BBICOKOJIETUPOBAHHBIX cTanei Pa3IUYHBIMA
Croco0amu.

20. Mepbl, MO3BOJISIONIME YMEHBIINTH BEPOSTHOCTD
00pa3oBaHMsS TOPSYUX M XOJOAHBIX TPEIIUH TPH
CBapKe BBICOKOJIETHPOBAHHBIX CTAJICH.

21. Cyts CTaOMIIN3UPYIOILETO OTXKHUTa u
ayCTeHHU3aLUH.

22. OT 4ero 3aBUCHUT TOJIIIMHA KPUCTAUTU3AIHOHHBIX
U TUQPY3MOHHBIX TPOCIOEK CBAPHBIX COCTUHEHUI
pazHoponHbIX cTanei? [1lo kakoMy MpU3HAKY MOKHO
UX OOHAPYXKHUTH?

23. Kak BnusieT TOJIIMHA POCTIOEK Ha MPOYHOCTD U
IUIACTUYHOCTh CBAPHBIX COCIUHEHUI Pa3HOPOAHBIX
CTaJiell pH BBICOKHMX U HU3KHUX TeMIepaTypax?

24. Tne pacrnionaraercsi KpHCTAUIM3AlMOHHAS |
IuGQy3roHHAs ~ OpociIoWKa MO  OTHOLICHHUIO
reOMETPUUYECKON JIMHUM CIUIABJICHUS] Pa3HOPOIHBIX
craneit? M3 kakux 30H cOCTOMT JUQQy3uoHHAs
mpocioika’?

25. Kak BIMSIOT JETUPYIOLINE HJIEMEHTHI EPIUTHOM
W ayCTCHHUTHOHM CTaly Ha TONIIMHY TUQQy3nOoHHAS
MPOCIIONKa PU UX CBapKe?

26. B uém mpeumymiecTBa CBapKd Pa3HOPOIHBIX
CTaJlel ¢ TNpeABapuUTENbHOM HaruaBkoi? B uém
cocTouT crnenuduKa TONYyYCHUsT HAIUIABOK W3
Pa3HOPOJHBIX CTANEH?

27. Korna HE)XenaTenbHa MoCJIeCBapOvHas
TepMOoOOpabOTKa COCAMHEHWA W3 Pa3HOPOIHBIX
craneit? Ilouemy TepmooOpabOTKa COeTWHEHUN HE
YCTpaHseT OCTATOYHBIX HAMPSHKCHUH?

28. Kakoif  smemeHT  oOmazaer  HAaHOOJIBIINM
rpa@UTH3NPYIONIUM JEHCTBHEM TIPH CBapKe dyryHa?




29. Kak BIUsIET CKOPOCTh OXJIAXKACHUS HA CTPYKTYPY
qyryHa MPH CBapke?

30. HaubGonee a¢deKkTUBHOE CPEICTBO
MPEOTBPAICHUsT OTOCNMBAHUS MeETallla CBapHOIO
[IBA U OKOJIOILIOBHOM 30HBI.

31. Kakue cpeicTBa BO3ACHCTBUSA Ha METAJLI IIBa C
LIEJTBE0 TTOBBIIICHHSI KAaYeCTBa CBApPHBIX COCIUHCHMIA
WCTIOJIB3YIOT MIPH XOJIOTHOM CBapKu 4yryHa? Y CIIOBHS
MONTydeHNs] MPOYHOCTH CBAapHOTO COETUHEHHS?

CrnocoObl  MOJNYYEHUS  IIBOB C  BBICOKOH
TUIACTUYHOCTEIO.

32. IIlpuMeHeHHEe IBETHBIX METAJJIOB M CILUIABOB B
CBapHBIX  KOHCTPYKIMsx. CBOWCTBA  I[BETHBIX
METAJUIOB M CIUIaBOB, HCIOJIb3yEMbIX B CBapHBIX
KOHCTPYKITUSIX.

33. OcobenHoctu (hopMupoBaHUL CBapHBIX
COCJIMHCHUI W3 IBETHBIX METAJUIOB M CIUIABOB

(MarHusi, MemW, HUKENs, THUTAaHa, TYTOIUIABKHUX
METaJIIOB).

34. OcHOBHEBIE CTIOCOOBI CBAPKH [IBETHBIX METAJUIOB U
CILIABOB.

35. Texuuka © TEXHOJOTHS CBApKH  I[BETHBIX
METaJIOB U CIUIABOB PA3JIMYHBIMHU CIIOCOOAMH.

YmeTh

BbInoHATH padoThl B
obJiacTH
HAYYHO-TEeXHUYECKOM
AeITeJIbHOCTH 110
NPOECKTHPOBAHUIO,
HH(OPMALOHHOMY
00CJIy’)KMBAHHIO,
OpraHu3anuu
NPOU3BOJCTBA, TPYAA U
ylnpaBJeHus,
MeTPOJIOrH4€eCKOro
odecrevyeHus,
TEeXHHYECKOr0 KOHTPOJIS
NPH BBINOJIHEHUU paldoT 1o
CBapKe CIIEHUAIbHBIX CTAJIEH
U CIUIaBOB;
HACHTH(PUIUPOBATH
OCHOBHbIE OIIACHOCTH
cpeabl O0UTAHUS YeJI0BEK,
OlIeHUBATH PUCK UX
peanu3anum, BbIONPaTh
MeTO/bl 3aLUTHI OT
onacHocrei npu
BBITIOJTHEHUH Pa0OT 1O
CBapKe CIIeHUaIbHBIX CTaJIEH
U CILJIaBOB H CIOCOOBI
KOM(OPTHBIX YCJIOBUI
KU3HEAeATeJbHOCTH

[Ipaktuueckue 3a1anus 1JIsl 3a4€Ta C OLIEHKOM:
1. Conep:xanue yriepoaa B HU3KO-, CpEIHE- U
BBICOKOYTJIEPOJUCTOM CTaNIH.

2. . ConepxaHue xpoma B (peppuTHOH,
MapTEHCUTHOW U MapTEHCUTHO-(PEepPUTHON
CTaJIu.

3. . ConeprxkaHue Xpoma U HUKEIS B
BBICOKOJIETUPOBAHHOM ayCTEHUTHOM CTaJIH.

4. CxemaTtn4ecku U300pa3uTh CTPOCHUE 30HBI
IUTABJIEHUS CTAJIN.

5. I'padmuecku n3006pa3uTh ATMHHBIE U KOPOTKHE
[JIAKH.

6. Harucatb popMyiiel packuciaeHus MeTasia.
7. Harucats GpopMyity onpeniesieHus: mapameTpa
IO OLICHKE CKJIOHHOCTH CBAPHOTO IIBA K TOPSTYUM
TpEIIHAM.

8. Hanmucatp hopmyn pacuéra sKBUBaJIeHTa
yriaepoja Juisl 3aKaluBarOIIMXCs CTalleH.

9. PactmdpoBaTh ycioBHOE 0003HaUCHUE
AIIEKTPO/A.

10. CxemaTuyHO U300pa3UTh MOMEPEUHOE
CEYeHHUeE IEKTPO/Ia.

11. CxemaTuyHO U300pa3UTh MOMEPEUHOE
CeYeHHEe MOPOIIKOBOM MPOBOJIOKHU.

12. CxemaTuyHO M300pa3UTh Pa3IeiKy KPOMOK
IIPU CTBIKOBOM CBapKe.

13. Hanmucate ¢opmyity pacuéra
MpeIBAPUTENILHOTO MOJIOTPEBA P CBapKe
BBICOKOIIPOYHBIX CTaJICH.

14. 300pa3uTh CTPYKTYPHYIO CXEMY
MHBEPTOPHOI'O UCTOYHUKA ITUTAHMUSL.

15. OnpenenuTts JJIMHY SIEKTPOIA.




16. OnpenenuTs pa3HOCTh TOJIIUHBI TOKPBITUS
AIIEKTPO/A.

[MpakTnyeckas padora Ne 1

PYUYHAS OJIEKTPOLAYTI'OBAS CBAPKA
N3yunth pexxuMbl CBapKu U KO UIIMEHTHI
pacIuiaBiIeHUsl, HAIUIABKHU U TIOTEPb AJIEKTPOTHOTO
MaTepHaa JEeKTPOAOB C Pa3IMUYHbIM BHIOM
IMOKPBITHS.

Br10path 251eKTpo/IbI 4711 CBAPKH YIIIEPOAUCTHIX
crajiei.

CdopmynupoBaTh BEIBOBI IO paboTe.
CocTaBUTH OTYET.

Bnanets

MeToaamMu npoBeeHust
KOMILIEKCHOI'0
TEXHHKO-IKOHOMH-4€CKOI0
aHaJIM3a JJIs
000CHOBAHHOIO NMPUHSATHUSA
peuieHuii BbIOOpa 1
MIPUMEHEHHUSI CIIOCOO0B
CBapKH CIICIIHATBHBIX
CTajJle! U CIUIABOB,
H3BICKAHHE BO3MOKHOCTH
COKpAIlleHUs HUKJIAa padoT
M0 CBApKE CIIECIMAIIbHBIX
CTajJle! U CIUIABOB,
coJelicTBHSA MOATOTOBKE
npouecca uxX peau3anumn
odecneyeHueM
HEe00X0IMMbIX
TeXHUYECKHX JAHHBIX MPH
CBapKe CIIELUANIbHBIX CTajei
U CIJIaBOB

[Tepedens 1abopaTopHBIX PabOT:

1. Cpapka antoMHUHMUS.

2. Capka Mequ.

IIpakTuyeckas padora Ne 2

CBAPOYHBIE MATEPHAJIBI

Lenb paGoTer: I3y4nTh OCHOBHBIE BUIBI
CBapOYHBIX MAaTEPUAJIOB, UX HA3HAYECHUE U
o0nacth npuMeHeHnus. CpaBHUTD
TEXHOJIOTUYECKHE CBOMCTBA MaTepUalIOB U
Ka4yeCTBO MOJy4aeMbIX CBAPHBIX I1IBOB.

N3y4nTh MITYy4YHbIE TUIABSIIUECS IEKTPObI IIPU
PY4YHOU JYrOBOH CBapKe, JIEKTPOAHbBIE
IIPOBOJIOKH CILIOIIHBIE U IIOPOILIKOBBIE IPH
MEXaHU3UPOBAHHOM JyTOBOM CBApPKE B 3AILIUTHOM
rase, oji (pIr0CoM M MpH 3JEKTPOLLIAKOBOH
CBApKE; B HECKOJIbKO MEHBIIIEH CTENEHU
y4acTBYIOT B (HOPMHPOBAHHUH COCTaBa IIIBOB
(I1roChI ¥ aKTUBHBIE 3allIUTHBIE ra3bl. [Iponssect
3amep Kod(hpuIreHTa MOKPHITUS HJIEKTPOJIOB C
OCHOBHBIM BHUJIOM TOKPBITHSL.

VYka3zaTh JOCTOMHCTBA U HEAOCTATKU JIEKTPOAOB
IIPYU CBapKe YIIIEPOAMCTHIX CTAJIEH.
ChopmynrpoBath BEIBOABI 1O paboTe.
CocTaBUTh OTYET.

0) Iopsimox IpoBeNeHMS MPOMEKYTOYHOM aTTECTAINH, TIOKA3aTEN U KPUTEPUU OTICHUBAHUS:

ITpomexxyrounas arrecranud no gucuuruinHe «CBAPKA CITELTUAJIBHBIX CTAJIEU
N CIIJTABOB» BKIItOUa€T TEOPETUYECKUE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHD YCBOCHUS
o0y4arolmuMucs 3HaHUH, | MPAaKTUYECKUE 3aJaHUs, BBISBIISIONINE CTENIEHb CPOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, IPOBOIUTCA B opMe 3a4éTa ¢ OLEHKON U B (popMe BBIITOTHEHHS U 3AILUTHI
71a00paTOpHBIX B (pOpME BHITIOJHEHUS U 3aIUTHl KOHTPOJIBHON pabOTHI.

Kpurepuu oneHkr (B COOTBETCTBUHU C (POPMUPYEMBIMU KOMITETCHIIUSMU U
IUTAHUPYEMBIMH pe3yJbTaTaMu 00yueHus):
— Ha OLIEHKY «OTJIMYHO» — O0YYaOLIUiiCs MOKa3bIBaeT BHICOKHI YPOBEHb CHOPMHUPOBAHHOCTH
KOMIICTCHITN;
— Ha OLIEHKY «XOpOII0» — 00y4aromuncs MOKa3bIBaeT CPEAHUNA YPOBEHb CPOPMHUPOBAHHOCTH
KOMIICTCHIIN;
— Ha OLIEHKY «YJIOBJICTBOPHUTEIBHO» — 00YUaIOMIMNCS MTOKA3bIBAET OPOTOBHIM YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIINH;
— Ha OLIEHKY «HEYAOBJIETBOPUTEIILHO)» — PE3YJIbTAaT 00Y4YEHUsS HE JOCTUTHYT.
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1. CocraB u cBO¥CTBa yIiIepOAUCTHIX U HU3KOJIETUPOBAHHBIX CTaJIEH.
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Pa3siIMIHbIMU
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3. Ilpaktuueckoe 3aaHue.




