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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roly Ha 3acefaHuu Kapeapsl MaIlHbl ¥ TEXHOJIOTHH 00PaOOTKH TaBICHUEM H

IIporokomor 20 . Ne

3aB. kadeapoii C.J. Tnatos

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roly Ha 3acefaHuu Kapeapsl MaIHbl ¥ TEXHOJIOTUH 00PaOOTKY TaBICHUEM H

IIporokomor 20 1. Ne

3aB. kadempoii C.J. Tnatos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kadeapsl MaIiuHbl ¥ TEXHOJIOTUH 00pabOTKHU JaBICHUEM U

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Tlnaros

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu Kageapbl MaIluHbl B TEXHOJIOTUH 00pabOTKH JaBICHHEM U

IIporokomor 20 1. Ne

3aB. kadenpoit C.J. Tlnaros

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4eOHOM TOJly Ha 3acefaHuu kadeapsl MamuHbl 1 TEXHOJIOTUH 00paOOTKU JaBIEHUEM U

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.U. [1naToB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenu 1omKHBI COOTBETCTBOBATH KOMIETEHIIUSAM, (POPMUPYEMBIM B PE3yJIbTaTE OCBOCHHUS
JTUCUHUTITUHBI (MOJTIYJIS).

Hensmu ocBoenust aucruiuinabl (Moaymnsi) CBAPKA CITELHMAJIBHBIX CTAJIEW U
CIIUJIABOB sBusiercsi: 3¢ ¢GeKTUBHOE HCIOIb30BAaHUE METO/OB CBApKH, HAIUIABKH U JIETaJIeH
MallMH W arperaroB, BHIOOp MaTepHalioB, OOOpPYIOBAaHUS M ONTHUMAIbHBIX TEXHOJOTMH IS
peanu3aly 3TUX MPOIECCOB; OBJIAJACHUE JTOCTATOYHBIM YPOBHEM O0IIENpO(dEeCCHOHATIBHBIX U
Mpo)eCCHOHANIBHBIX KOMIIETCHIIMA B CcOOTBeTcTBUM C TpeboBanmsimu PI'OC BO 1o
HampaBlIeHUIO MOAroToBKH (cnenuansHoctr) 15.03.01 - MAIIIMHOCTPOEHUE.

JUis OoCTHKEHUsl TOCTAaBJICHHOM Iield B Ipolecce o0ydyeHUs: HEeOOXOIUMO PEeUIUTh
CIIEIyIOIINE 3a0a4u:

1.1. Tlonyyuth TEOpEeTUYECKHE CBEIEHHUS O CBOWMCTBAaX, CBApPUBAEMOCTH U 00JACTSIX
palMOHATBLHOTO MPUMEHEHHUSI CTajeH Pa3TUYHBIX KJIACCOB, IIBETHBIX METAJLIOB U UX CILJIABOB.

1.2. TTony4yuth TeOpeTUUYECKUE CBECHUS U MPAKTUYECKHE HABBIKH MPHU BHIOOpE criocoba
CBapKH, CBAPOYHBIX MAaTEPUAIOB U TEXHHUKE BBIMOJHEHUS CBApKH YKAa3aHHBIX METaJUIOB B
3aBHCHUMOCTH OT TpeOOBaHUM, MPEIBSABISEMBIX K CBAPHBIM COCAMHEHHUSIM M CBapUBAEMOMY
U3JIENHIO.

1.3. IlomyuuTe TEOPETHYECKUE CBEACHUA O MEPOIPHUATHSIX, MPOBOJUMBIX C LEIbIO
MOBBIIICHHS KaUeCTBA CBAPHBIX COCAMHEHUN U3 YKa3aHHBIX MAaTEpUAJIOB IO CBAPKHU, B MIPOIIECCE
€€ BBITIOJTHEHUS U 11OCJIe OKOHYAHMUS.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil MPOrpaMMbl

Jucnumuimaa CBapka CrelHaibHBIX CTANCH U CIUIABOB BXOJIUT B YacTh Y4eOHOTO IJIaHa
bopMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHON TPOrpaMMBbI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAaHUS  (YMEHMs,  BJaJEHUs),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCIUIITUH/ IPAKTUK:

be3onacHOCTb KU3HENEATEIBHOCTH

Maremarunka

®dusnka

Xumus

MertautoBeieHUE B CBapKe

CBapouHbI€ U HaIJIaBOYHBIE MATEPHAIIBI

I"a3oTepmuueckas o6paboTka

OCHOBBI CBAPOYHOIO TPOU3BOJICTBA

3HaHus (YMEHHMs, BIIaJIEHUs), OJyYSHHbIE NMPH MU3YyYeHUU TaHHOM IUCIMIIMHBI OyxyT
HEOOXOUMBI 17151 U3Y4YEeHUSI AUCIUILIINH/TIPAKTHUK:

[ToaroroBka k caaude u ca4ya rocy1apCTBEHHOTO HK3aMEHa

CrennanbHble METO/IBI COEIMHEHUSI MATEPHATIOB

CoBpeMeHHBIE POTPaMMHBIE IPOAYKTHI I MOJIEIMPOBAHUS CBAPOYHBIX IPOLECCOB

[IpoexTnpoBanHue cCBapHBIX KOHCTPYKIIUN

3 Komnerenuun odyuaromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IIJIAHUPYeMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHus IucHUIUIMHBI (Moayns) «CBapka cHeNUalbHBIX CTajell u
CIIaBOBY 00YYaIOLIMiCs T0JIKEeH 00J1aAaTh CIeyIOIUMHI KOMITETEHIHSIMU:

KO,Z[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHUA KOMIICTCHIITN

[IK-1 CrnocobeH paccuuThiBaTh W OTPaOATHIBATH TEXHOJOTUYECKHE PEXKHMBI M IMapaMeTPhI
CBApKU KOHCTPYKIUH (M3ASTUN, IPOIYKIIMH ) TH000H CI0KHOCTH

IK-1.1 |Onpe;[enﬂeT HEOOXOAUMBIN COCTAB M KOJIMYECTBO CBAPOYHOTO U




BCIIOMOTIaTeJIbHOTO o0opynoBaHus, CBApPOYHBIX MaTepHaoB,
TEXHOJIOTMYECKOM OCHACTKM, MPHUCHOCOOJICHHMM W MHCTPYMEHTa s
MPOU3BOJICTBA (M3rOTOBJICHUS, MOHTa)XKa, PEMOHTA, PEKOHCTPYKLIHH)
CBapHOUN KOHCTPYKIMHU (M3ACTUH, TPOAYKIIHH) JIF0OO0M CII0)KHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
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;

— caMocrosTenbHast padbora — 154,1 akan. gacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas ) s
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaJl. 4acax o Bu KOHTPOJISt
Paznen/ tema 2 (B axaz. yacax) E B A . p Kox
> 3 © | caMOCTOSITENBHOM | yCIeBaeMOCTH U
JTACIUTUTAHBI N [ .. | kommerennuu
Q & paboTsl MIPOMEXKYTOYHOM
nab. | mpaxr. | 23 aTTecTalyy
Jlek. < < 11
3aH. | 3aH. | QU &
1.
1.1 Bsenenme. OcHOBHBIE
CBEICHUSI O CIEIHATbHBIX
CTASIX ¥ UX MOBEACHHE MPH
CBapKe. Csapka
HHU3KOYTTIEPOANCTHIX u
HHU3KOJICTUPOBAHHBIX
KOHCTPYKIIOHHBIX ~ CTaJIeH.
Caapka YIIIEPOJHCTBIX,
HH3KO- u
Cpel-HeJlernpOBaHHbIX
3aKAIMBAIOIINXCS  CTaJeH,
OCHOBBI TIOAXO0Ja K BBIOOPY
TEXHHKA H  TEXHOJOTHH
CBapKH B 3aBUCHMOCTH OT
Ha3HAUCHHs KOHCTPYKIHH. Hasmimame
CamocTosTenpHoe
CBapKa BBICOKOXPOMHUCTBIX o KOHCIICKTOB
u3ydeHue yaeOHoun .
MapTEHCUTHBIX, 5 3 24 U HAV- Ho JICKIMH, craua IK-1.1
MapTCHCI/ITHO'(bCppI/ITHBIX n HI/ITCy;.IT B MPaKTUICCKUX
(epputHbIx craneid. Capka pa-Typ pabor

BBICOKOJIETHPOBaHHBIX
AyCTCHUTHBIX  CTaleH |
CILIaBOB. Caapka
CIIeNMANbHBIX ~ CcTajlel |
HUKCJICBBIX CILJIaBOB B

SHEPreTUYECKOM
MamuHocTpoeHuu. Cpap-ka

CIICNMANbHBIX ~ CTaNeH B
KPHOTEHHOM
MammHocTpoeHuu.  Csapka
CHeLMaNbHBIX  CcTaledl B
XHMHYECKOM u
He(TEeXUMUUECKOM

MAaIIMHOCTPOCHUHN




1.2 TexHoyorusi  CBapKu
yyryHa. TeXHOJOTHs CBapKH
[BETHBIX ~ META/UIOB U
CIUIaBOB Ha HX OCHOBE.
O6mias XapaKTepUCTHKA,
k1accupukanus,  obracTu
npumeHeHus. OcoOeHHOCTH
TEXHOJIOTHH W  TEXHHUKH
ceapku. CBapka wmeau u
CIUIaBOB Ha €€ OCHOBE.
Caapka ATFOMUHUS u
CIUIaBOB Ha €ro OCHOBE.

Hanuuue
Cpapka MarHus M CIUIaBOB CamocrosTensHoe
Ha ero ocHoBe. CBapka u3yyeHue y4eOHOH KOHCTIEKTOB
’ P 24 v yi . JIEKIIHH, caada IIK-1.1
HHUKEIS M CIUIABOB Ha €ro Y Hay4- HOH
MPAKTHIECKUX
ocHoBe. CBapka THTaHa H JUTEPA-TYPHI aGor
CIUIABOB Ha €ro OCHOBE. P
CBapka  TYTOIUIABKUX U
XAMHYECKU AKTHBHBIX
KOHCTPYKIIHOHHBIX
METaJIJIOB (uupKoHwus,
HHOOMS, TaHTAaJja,
MOJINOIeHa, radHus,
BaHa/IU, XpoMa,
Bolb(pama).  TexHosorus
CBapKH Pa3HOPOIHBIX
METaJIIOB u CILIaBOB,
cBapka OuMeTasmia
Wroro no pazneny 48
2.
Odopmienne 3amura
2.1 Crapka amOMHHHUS 53 nmabopaTopHOit nmabopaTopHOi [K-1.1
paboThI paboThI
Odopminenne 3amura
2.2 Crapka meu 53,1 | nabopatopHoit nabopatropHoi IK-1.1
paboThI paboThI
HWroro no pazneny 106,1
3.
3.1 DOk3aMeH o IMoaroroBka k| IIpome-xyTo4-HbIH MK-1.1
JHCIUTUINHE 9K3aMEHY KOH-TPOJIb (9K3aMeH '
Hroro mo pazaeny
Wroro 3a cemectp 154,1 JK3aMEH
HToro no gqucLUIINHE 154,1 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

5.1. Ucnonp3ytoTcs HarisiAHbIe TOCOOMs], HAaTypHbIE 00pa3libl U3 CHEIUANIbHBIX CTa-JIei 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 JIJIs DJIEKTPOIOB.

5.3. MHpopManMOHHBIE TEXHOJIOTHH — OOydYeHHE B D3JIEKTPOHHOW 00pa3oBaTelbHON
CpeZie ¢ IeNbI0 PaCIIMPEeHUs JOCTya K 00pa3oBaTeIbHBIM pecypcam, Ui Yero MpH MPpOBEACHUN
OTIIENbHBIX 3aHATUA M OpPraHU3alMM CAMOCTOSITENILHON pabOThl CTYACHTOB HCHOJIb3YIOT-CS
DJIEKTPOHHBIE BEPCUU Kypca JISKIHIA ¥ PacueTHOU paOOTHI.

5.4. PaboTa B KOMaH/ie — COBMECTHas JIEATEIbHOCTh CTYJACHTOB B IPYIIIE MIPH pacye-Tax
Ha TPAKTUYECKUX 3aHATHIX, HANpaBICHHAs Ha pEIICHHE OOIeH 3agayll MyTeM CIIOKEHHS
pPe3yNbTaTOB UHANBUAYAIbHON paOOThI YICHOB TPYIIIIHI.

5.5. Case-study - aHanu3 peanbHBIX MPOOJIEMHBIX CHUTyallMd, HUMEBIIMX MECTO B
COOTBETCTBYIOIIEH 001acTH MpodeCCHOHATBHON NESATENbHOCTH, U MOUCK BAPHAHTOB JYYIIHUX
peLeHui.

5.6. MexaucuuruinHapHoe o0ydeHre — UCMONb30BaHue 3HAHUM U3 pa3HbIX oOjacTel u
UX TPYIIHPOBKA B KOHTEKCTE pEIIaeMoi 3a/1auH.

6 YueGHO-MeTOAMYeCcKOe o0ecriedyeHUue CAMOCTOSITeJIbHOI PadoThI 00y4aKoIuXCcs
[IpencraBneno B mpunoxxenuu 1.

7 OuneHoYHbIe CPeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 00ecTeueHrue TUCIUIIUHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Cpapka crenuaibHbIX cIuiaBoB : yueOHoe mocodue / C. B. Muxaitnuuemn, C. U.
[Tnaros, A. H. Ememrommma, M. A. IllekmeeB ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 1
sanekTpon. ont. guck (CD-ROM). - 3arm. ¢ turyn. o9kpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/20931 (nata obparenus: 28.09.2023).
- MakpooObeKT. - TekcT : anekTpoHHbIH. - CBeeHus 1ocTymnHbl Takke Ha CD-ROM.

2. MuxaitmneiH, C. B. CBapka ¢ HCNOIB30BaHHEM BBHICOKOMHTEHCHBHBIX HCTOYHHKOB
sHepruu : yueoHoe nocodue / C. B. Muxaiimuubia, M. A. llekmiees ; MI'TY. - Marautoropck :
MI'TY, 2018. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2177 (nara oopamenus: 30.08.2023). -
MakpooOBbeKT. - TEeKCT : AMeKTpoHHBIH. - CBeneHus noctymnHbl Takke Ha CD-ROM.

0) lomostHuTeIBLHASI TUTEPaTypa:

1 Muxaitmuueis, C. B. PazpaboTka cBapoYHbIX MaTepuasoB : yueOHoe mocobue / C. B.
Muxaitnuieia, M. A. Hlekmees ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 anekTpoH. omrT.
TICK (CD-ROM). - 3aru. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1616 (nara oopamenus: 30.08.2023). -
MakpooObeKT. - TekcT : a1eKTpoHHBIN. - CBeieHus 1ocTyIHbI Takke Ha CD-ROM.

2 IlekmeeB, M. A. CTpyKTypa CBapHbIX COCIMHEHUH. METO/Ibl ONMCAaHUs U aHAJH3a .
naboparopusiii nmpaktukyMm / M. A. Illekmees, A. b. Cerukos, C. B. Muxaitnumpsia ; MI'TY. -
Marnutoropck : MI'TY, 2016. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ TuTyi. skpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/1573 (nara



obpamenus: 18.10.2023). - MakpooOBeKT. - TeKCT : 371eKTpOHHBIA. - CBeICHHS JOCTYITHBI TAKKE
Ha CD-ROM.

3 IN'azoTepmuueckas 00paboTka Marepuajios : yueoHoe nocobue / C. B. Muxaiinuibi, /1.
B. Tepentbes, A. b. CerukoB u ap. ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1 a51ekTpoH. onT.
JICK (CD-ROM). - 3ar. c TUTYIL JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20451 (nara obpamenus: 13.07.2023). -
MaxkpooObeKT. - Tekcr : anekTpoHHbId. - CBeaeHus noctynHbl Takke Ha CD-ROM.

B) MeTou4ueckue yKazaHus:

1 Csapka crienuanbHbIX CTajei U CIUIABOB: METOJWYECKUE YKA3aHHS MO BBIMOIHEHHIO
71abopaTopHbIX paboT 1o aucuuruinHe «CBapKa CriealbHbIX CTalIeH U CIIaBOBY» IS CTYACHTOB
0 TMOJATOTOBKE HHKeHepoB mo crnenuansHocTu 150202 «O6opymoBaHue W TEXHOJIOTHUS
CBapOYHOI0 MPOM3BOACTBa» Mo HampasiieHnto 150200 «MamuHOCTpOUTEIbHBIC TEXHOJIOTHU U
oOopynoBanue» u OakamaBpoB Mo mpodunto «OOOpyIOBaHHE U TEXHOJOTHUS CBAPOYHOTO
npou3BojacTBay 1o HampasieHuto 150700.62 «MammHoctpoenue». Maruutoropek: M3a-Bo
Marnuroropck. roc. Texs. yu-ta um. I .J11.Hocosa, 2015. - 15 c.

2 3ammnos, P. B. IlporpamMMa mpakTH4eCKOH MOJITOTOBKU CTYJAEHTOB | METOJUYECKUE
ykazauus / P. B. 3amunos, U. B. benesckast, O. B. 3ununa ; MI'TY. - Marautoropck : MI'TVY,
2012. - 1 onekrpon. ont. guck (CD-ROM). - 3arm. ¢ turyn. o3kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/349 (mara o6pamenus: 12.07.2023). -
MaxkpooObeKT. - TekcT : aeKTpoHHBIN. - CBeneHus noctymnHbl Takke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypchl:

IIporpammHoe obecneuenme
HaumenoBanue
110

7Zip CBOOOJHO PacCIpPOCTPAHIEMOE 0eccpoyHO
FAR Manager CBOOOIHO PACIPOCTPAHIECMOE OECCPOUHO
ONEKTPOHHBIE
TUTAKaTHI 110 KYpCy
"Ob6opynoBaHue,
TEXHUKa U K-227-12 01 11.09.2012 6eccp0qH0
TEXHOJIOTHS
CBapKH U PE3KU
METaJJIOB"

Ne norosopa Cpok neicTBuUS TULIEH3UU

IIpodeccnonasibubie 0a3bl JAHHBIX © HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI

Hassanue xypca CchlIKa
HannonaneHass WH(GOPMAIMOHHO-aHATUTHYECKAST
cucrema — Poccuiickuit wmugekc mayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PUHIL)
[TouckoBast cuctema Axagemuss Google (Google

Scholar) URL.: https://scholar.google.ru/

OnexTpoHHble pecypchl oubmmuoreku MITY um.
I".11. HocoBa

https://host.megaprolib.net/MP0109/Web




MexnayHaponHas 0a3a TOJTHOTEKCTOBBIX  IKYypHAJOB
Springer Journals
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIHTILIHHBI (MOILYJIs1)

http://link.springer.com/

MarepuanbHO-TEXHHUECKOE 00ecreueHNe JUCIUTUINHBI BKITIOUACT:

VYyeOHast aynuTopus IS IPOBEIACHHUS JTaA0OpAaTOPHBIX PabOT: J1abopaTOPHBIA KOPIYC C
naboparopueid cBapku U gaboparopueit pe3aHus - KOMIIEKT e4aTHbIX U 3JEKTPOHHBIX BEPCH
METOJMYECKUX peKoMeHAalui, ydeOHoe mocobue, mmiakatel no Temam «CBAPKA
CIIELIMAJIBHBIX CTAJIEM U CIIJIABOBy». Caapounble ammapatbl. OGopyzoBaHHe s
M3TOTOBJICHHS HAIJIABOYHOI MOPOLIKOBOM MPOBOJIOKH. OOpa3ibl HAIIABOYHBIX MATEPHUAJIOB;

VYyeOHast aynuTopus IS IPOBEACHUs JIaDOpaTOPHBIX padoT 1o HaruiaBke - Kommekt
METOJMYECKUX peKoMeHAalui, ydeOHoe mocobue, miakatel no Temam «CBAPKA
CIIELIAJIBHBIX CTAJIEN Y CITJIABOB»;

VY4eOHas ayaAuTOpus IS IPOBEACHUS MEXaHUYECKUX NCIIBITAHUH -

1. Mamunbsl yHUBEpCaIbHbIE UCTIBITATENIbHBIE HA PACTSKEHUE, CKaTHe, CKPYYHBaHHUE.

2. MepuTeNnbHbI HHCTPYMEHT.

3. [Ipubops! ans u3mMepeHus TBepAOCTH 1o MeToaM bpunennsa u Poksena.

4. MukpoTBepaoMep.

5. Ileun Tepmuyueckue.

VYuebHas ayauTOpHs JUIS TPOBEIACHUS METAUIOTpaUUecKuX HCCIEAOBAHUMA -
Muxkpockornst MUM-6, MUM-7,

VY4eOHbIE ayIUTOPUHM JUIA TPOBENCHUS TPAKTHUYECKUX 3aHATHH, TPYIIOBBIX U
WHAWBUAYaAbHBIX KOHCYJIBTALUN, TEKYILIET0 KOHTPOJIS U MIPOMEXYTOUHOM aTTectanuu - Jlocka,
MYJIbTUMEINMHBIA IPOEKTOP, IKPaH;

VY4eOHble ayTUTOPUU ISl BBIMOJIHEHHUS] KypCOBOTO NMPOEKTUPOBAHMS, MOMEIECHHsS s
CaMOCTOSATENILHON paboThl 00y4aroruxcs - [lepcoHanbHble KoMIbIOTEpHI ¢ Taketom MS Office
U BBIXOJOM B VHTEpHET M ¢ JOCTYHNOM B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEPCUTETA,

[Tomemenne uis  XpaHeHMs M NPO(PUIAKTHYECKOTO OOCIYXMBaHUS Yy4eOHOTO
o0opynoBanus - Ctennaxu, cel sl 115l XpaHEeHHUs] yueOHOro 000py10BaHUS

WHCTpyMEHTHI U1 peMOHTA J1a00paToOpHOro 000PyA0BaHHS



Hpuioxenne 1
YueOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITe/IbHOM padoThl CTYJ1€HTOB
3aiaHus M0 CAMOCTOATEIbHOM padoTe

1. I3y4nTh CyIIHOCTH CBapKa aIIOMHUHHS ¥ COCTaBHUTH OTUET (10 3aJaHUIO TIPETIOIaBaTeNs);
2. 3yuuTh CyITHOCTH CBAPKAa MEIN U COCTaBUTH OTUET (TI0 33JaHHIO MTPETIOIaBaTeNs);
3. V3y4uThb CyIIHOCTH JIEKTPOAYTOBOM CBapKa 4yryHa W COCTAaBUTH OTYET (IO 3aaHUIO
MIpeno/iaBare’s);
4. I3y4nTh CTPYKTYpa METaJlla B OKOJIOMIOBHBIX 30HAX PA3IMYHBIX CTPYKTYPHBIX KJIACCOB U
COCTaBUTh OTUET (I10 33AHUIO NIPENOABATEIIA);

Bonpocbl caMOKOHTPOJIS ISl CTY/1€HTOB

1. CocraB u cBOICTBA YIJIEPOJUCTBIX U HU3KOJETUPOBAHHBIX CTaJIEH.

2. OOpa3oBaHue 1IBa U OKOJIOUIOBHOM 30HBI. CTPYKTYpa U CBOICTBA.

3. TexHuka W TEXHOJIOTHS CBAPKU YIIIEPOAMCTHIX HHU3KOJIETHPOBAHHBIX CTANCH Pa3TUYHBIMU
croco0amu.

4. B kakux cimyyasix HE0OXOIUM IpeIBAPUTENbHBIN OA0rpeB?

5. Bumsnue nmocienyromeil 00padOTKK Ha CBOMCTBA CBAPHBIX COSAWHEHHUH U3 YIIEPOJUCTHIX U
HU3KOJIETUPOBAHHBIX CTaJIEH.

6. Otnmuune CBOMCTB OIHO- U MHOTOIPOXO/THBIX IIBOB.

7. UeMm oriMyaeTcs XMMHUYECKHH COCTaB MeTajlla IIIBa OT XMMHUYECKOIO COCTaBa OCHOBHOIO

METalia.

8. Kakwue cramu mo YYBCTBUTCIIBHOCTHU K TepMO,I[e(l)OpMaL[I/IOHHOMy HUKITY CBApKU OTHOCATCSH K

HU3KO- U CPCAHCIICTUPOBAHHBIM 3aKaJIMBAOIINMCA crasam?

9. Kakoif kpuTepuil HCIIONB3YIOT AJIS TIPEIBAPUTEIBHOM OLIEHKH TeMIepaTyphl MOA0TpeBa npu

cBapke?

10. Hepe‘lI/ICJ'H/ITC OCHOBHBIC TCXHOJIOTHYCCKHC HpI/IéMH, MNPUMCHACMBIC JIA NMPCAOTBPAILICHUA

00pa3oBaHMs XOJOIHBIX TPEIINH MPU CBAPKE 3aKAIMBAIOIITUXCSI CTAJICH.
11. Kakuie cBapoyHbIe MaTepHUabl UCIIOIB3YIOT JJIsi CBAPKHU 3aKATMBAIOIIUXCS CTaNeh?

12. Kakue MpoucCChbl MOT'yT BbI3BATH CHUIKCHUC ITPOYHOCTHU U INIACTUYHOCTHU METAJlJIa B CBApHOM

COCAMHCHHUH ITPU IKCILTYyaTalluu 15631(S11070% 87 KapOoHpOYHBIX MCPIIMTHBIX craneu?

13. Kak m3MeHsieTcs CTPYKTypa BBICOKOXPOMUCTBIX CTaleid B 3aBUCHMOCTH OT KOHIICHTPAITUU

XpoMa u yraepoaa?

14. Kakoii cocTaB npucaj0oqHOro MeTaia UCIOIbB3YIOT JUIsl CBAPKH XPOMHUCTBIX CTaJIel ¢ LENbI0

YMCHBIICHUA BEPOATHOCTHU 06pa3013aH1/151 XOJOOHBIX TpCI_I_II/IH?

15. Kakue Buapl mojorpeBa W B KaKOM JWala3oHE TEMIIEpaTyp HCIOIB3YIOT TPHU CBapKe

XPOMHUCTBIX craien ais OpCaOTBpAIICHUA O6p8.30BaHI/I$I XOJOOHBIX TpCIJ_[I/IH?

16. Kakue Buasl TepMOOOpaOOTKH WCHOJB3YIOT IS TOBBIIICHUS TUITACTHYHOCTH CBapHBIX

COEIMHEHUIN XPOMUCTHIX CTaNeH?
17. CoctaB 1 cBOMCTBa BBICOKOJIETUPOBAHHBIX CTaJIeH U CIIJIaBOB.
18. CBapuBaeMOCTh BHICOKOJIETUPOBAHHBIX CTaJICH.

19. Oco0eHHOCTH TEXHUKH M TEXHOJOTHH CBAapKH BBICOKOJIETHPOBAHHBIX CTaJed Pa3TUYHBIMA

crocobamu.

20. Meppl, TO3BOJISIFOIINE YMEHBIITUTH BEPOSITHOCTh 0OPA30BAHUS TOPSIYMX M XOJIOJHBIX TPEIHH

MIPH CBapKe BBICOKOJIETHPOBAHHBIX CTAJICH.
21. CyTh CTaOUIU3HPYIOIIETO OT)KUTA U ayCTCHU3AIIUH.

22. Ot 4ero 3aBHCUT TOJIIMHA KPUCTAUIM3AMMOHHBIX M AU(PQPY3MOHHBIX MPOCIOEK CBAPHBIX

COeTMHEHUH pasHOpOoAHBIX cTasiel? 1o kakomMy MPU3HAKY MOYKHO X OOHAPYKHUTH?

23.Kak BIUSeT TOJIIMHA IMPOCIOCK HA MPOYHOCTh U IJIACTUYHOCTH CBAPHBIX COCIWHEHHMN

Pa3HOPOAHBIX CTaJIel MPU BHICOKMX M HU3KUX TeMIiepaTrypax?

24.T'ne pacronaraercsi KpUCTaUTU3alMOHHas M Ju((y3HOHHasT MPOCIONWKa MO OTHOIICHHUIO



25.
26.
27.
28.
29.
30.

31.

32.

33.

34.
35.

FEOMETPUUYECKON JIMHUM CIUIABJIEHUS pPa3HOPOAHBIX cTanei? I3 Kakux 30H COCTOUT
nuddy3noHHas mpocaoka?

Kak BIMAIOT JErupyromue 3JI€MEHTbl NEPIUTHOM M AYCTEHUTHOM CTald Ha TOJIIHHY
1 y3nOHHOM MPOCIONKH MPU UX CBapKe?

B uém nmpeumyiecTBa CBapKH pazHOPOIHBIX CTaJIEH C MpeBApUTEIbHON HariaBkoi? B uém
COCTOMT crier(rKa MOoTy4eHHs HAIUIABOK U3 Pa3HOPOIHBIX CTajei?

Korna HexenatenpbHa MOCIECBapOYHAs TEPMOOOPAOOTKA COCIMHEHMH W3 Pa3HOPOIHBIX
craneit? [louemy TepM0o0oOpabOTKa COSTMHEHUI HE YCTPAHSIET OCTATOYHBIX HAIIPSKEHUHN?
Kakoii aiieMeHT 00aaeT HanOOIBITNM rPaGUTU3UPYIOIIUM JCHCTBUEM IPU CBapKe YyyryHa?
Kak BnusieT CKOpoCTh OXJIaKAEHUS Ha CTPYKTYPY UyTr'yHa IIpHU cBapke?

Haubosnee sppexTrBHOE CpecTBO MPEIOTBPAILIEHUS OTOSTMBAHNUS METa/lIa CBAPHOTO I11BA U
OKOJIOHIOBHOM 30HBI Yyr'yHA.

Kakue cpencrBa BO3AeMCTBUS Ha MeTajll 1IBA C LIEJIbIO IOBBIIIEHHUS KAadyeCTBAa CBApHBIX
COEIMHEHUI MCIOJIb3YIOT MPU XOJIOAHOW CBapKW 4yyryHa? YcCIoBUS MOIY4YEHUS MPOYHOCTU
cBapHoro coeguHeHus1? CriocoObl MOMyYyEHUs IBOB C BBICOKOH IIACTUYHOCTBIO.
[IpuMeHeHre HBETHBIX METAJJIOB M CILIABOB B CBAPHBIX KOHCTPYKUHUAX. CBOKMCTBA LIBETHBIX
METAJIJIOB U CIUIABOB, UCIIOJIb3YEMBIX B CBAPHBIX KOHCTPYKIHUSX.

OcoOennoctu (HhOpMHUPOBAHMSI CBAPHBIX COCAMHEHHMM W3 IBETHBIX METAJUIOB U CILIABOB
(MarHusi, M€, HUKEJsI, TATaHa, TYTOIIaBKUX METAJIJIOB).

OcHoBHBIE CIIOCOOBI CBAPKH IIBETHBIX METAJJIOB U CILJIABOB.

TexHUKa ¥ TEXHOJIOTHS CBAPKH IIBETHBIX METAIJIOB U CIJIABOB PA3JIMYHBIMH CIIOCOOAMH.

Tembi KOHMPOBLHBIX pabOM:

No

o/

Tema

OCHOBHBIE CBEIEHHUS O CIIELUAIBHBIX CTASAX U UX MOBEACHUE IIpH cBapke. CocTosHUE U
MEPCTIEKTUBBI NCIIOJIb30BAaHUS JIETUPOBAHHBIX TEIIOYCTOMYUBBIX, )KAPOIMPOUHBIX,
KapOCTOMKHX, XJIaJTHOCTOMKHX, KOPPO3MOHOCTOMKHUX CTaJEN U KapONPOYHbIX
HUKEJIEBBIX CTaJIel B JHEPI€TUYECKOM, KpUOTEHHOM, XUMHUYECKOM, HEPTEXUMHUUECKOM U
JAPYTUX OTpacisiX MAIIMHOCTPOCHUS JUIsl IPOU3BOJCTBA CBAPHBIX KOHCTPYKLUI

XapakTepuCTUKH pabOTOCIIOCOOHOCTH CBAPHBIX COSAMHEHUH KapOIPOYHBIX,
KapOCTOMKHX, XJIaJHOCTOMKUX U KOPPO3UOHOCTOMKUX CTaneH. BinsHue nerupyrommx
00aBOK B CTAJISIX HA MMPUHAJICKHOCTh UX K PA3JIMYHBIM CTPYKTYPHBIM KJ1accam

IToBenenue npu cBapke cTajeil mepauTHOr0, MApTEHCUTHOTO, (DEPPUTHOTO,
ayCTEHUTHOTO KJIAaCCOB M CIIJIaBOB HAa HUKENEBOM ocHoBe. I3MeHeHue cBOICTB cTaseil B
OKOJIOILIOBHOM 30HE B PE3YJIbTATE CTPYKTYPHBIX IPEBPAILCHUN O] JEHCTBUEM
TepMOo1eOPMAITMOHHOTO IIUKJIa CBAPKH

TexHonornueckass IpPOYHOCTH CBApHBIX coenHeHu. CKJIOHHOCTH IIBOB K 00pa30BaHUIO
ra30BbIX BKJIIOUEeHUI. MeTammypruyeckasi XapakTepUCTHKA CIIOCOO0B CBapKU
IIJIABJIEHUEM M CBAPOYHBIX MATEPUAJIOB, UCIIOJIb3YEMBIX IPU MPOU3BOJICTBE KOHCTPYKIUI
U3 CHelMalbHbIX CTajel U crijaBoB. Buibl TepMudeckoit 00paboTKH CBapHBIX
COEIMHEHUI1, €€ Ha3Ha4eHUeE U C0CcOObl OCYIECTBICHUS

CBapka HU3KOYTJIEPOIUCTHIX U HU3KOJETMPOBAHHBIX KOHCTPYKIIMOHHBIX cTasiei. CocTas,
cBoOlcTBa 1 obyacTu mpuMeHeHus. OOpa3oBaHue 1B U OKOJIOIIIOBHOM 30HBI, OCHOBHBIE
CBeJIeHUs 0 cBapuBaeMOCTU. OCHOBHAs L€ TEXHUKU U TEXHOJOTUU UX CBAPKHU.
OC0OEHHOCTH TEXHUKH U TEXHOJIOTHH CBapKHU Pa3IMYHBIMU criocobamu. CBOICTBA
CBAPHBIX COEIUHECHUI

CBapka yriepoaucThiX, HU3KO- U CPEAHENIETUPOBAHHBIX 3aKAIMBAOIINXCS CTAJIECH.
CocTaB KOHCTPYKIIMOHHBIX U TETJIOYCTOWYMBBIX CTAJICH, UX CBOWMCTBA U 00JIaCTh
npuMeHeHus. OCHOBHbBIE CBEIEHUS O cBapuBaeMOCTH. OCHOBBI 1T0/1X0/1a K BEIOODY
TEXHUKHU U TEXHOJIOTHH CBAPKH B 3aBUCHUMOCTH OT HA3HAYECHUSI KOHCTPYKIUU.




Oco0eHHOCTH TEXHUKH U TEXHOJIOTHH CBApKU PAa3IMYHBIMU CIIOCOOAMHU, CBOMCTBA
CBAPHBIX COEIUHECHUI

CBapka BBICOKOXPOMUCTBIX MAPTEHCUTHBIX, MAPTEHCUTHO-(PEPPUTHBIX U (HEPPUTHBIX
craneii. Kimaccudukanus craneil, 0CHOBHbIE CBOWCTBA U 001acTH npuMeneHus. Oomue
PEKOMEHIalliy 10 BEIOOPY crioco0a CBapKU U CBapOYHBIX MaTepuasoB. TeXHUKa U
TexHosorusi. CBapka MapTEeHCUTHBIX U MAPTEHCUTHO-(EPPUTHBIX cTaneld. TexHuka u
TEXHOJIOTHS CBapKu (peppuTHBIX cTaneil. CBOHCTBA CBAPHBIX COCTUHEHUN

CBapka BBICOKOJIETUPOBAHHBIX ayCTEHUTHBIX CTAJICH U CILJIaBOB.

Knaccudukanus craneii mo Ha3HaYEHHUIO, COCTaB, OCHOBHbBIE CBOMCTBAa. CBaprUBaeMOCTb,
O0COOCHHOCTH TEXHHKHU M TEXHOJOTUH, 00YCIOBICHHBIC COCTABOM CTaM M Ha3HAYCHUEM
CBApHOU KOHCTPYKIUKU. CBOMCTBA CBApHBIX COCTUHEHUMN

CBapka crieruasIbHbIX CTaJIEN U HUKEJIEBBIX CIJIABOB B 3HEPT€TUYECKOM
MalIMHOCTPOCHUU. TPpyIHOCTH, BO3HUKAIOIIKE IPH CBApPKE TEIIOYCTOWYMBBIX CTaJIeH
MEPIUTHOTO U MapTEHCUTHOTO KitaccoB Tuma I5SX2HM®A, npenHa3HaueHHBIX IS
M3TOTOBJIEHUSI 000PYAOBAaHUS TEIIOBBIX U ATOMHBIX JIEKTPOCTaHLIUM, pabOTaIOIIEro pH
temmeparypax 400-600°C. IToaxox k BBIGOPY CBAPOUHBIX MATEPHAIOB JUIsl JyTOBOIL I
JIEKTPOIJIAKOBOM CBApKHU, PEKUMOB CBApKH, TEMIIEpATyp MOJOIPEBa CBApUBAEMBbIX
U3JIEIUH U TEpPMUYECKON 00paOOTKH CBAPHBIX COCAMHEHU, 00ECIIEUMBAIOIINX X
CTOMKOCTb IPOTUB 00Pa30BaHUs XOJOJHBIX TPELIMH, BBICOKYIO )KapOIIPOYHOCTh U
pagualMOHHYI0 CTOUKOCTh

10

Ceapka crnenuaibHbIX CTaJe B KpHOTEGHHOM MaIllTMHOCTPOSHUH. Tpyaunocty,
BO3HUKAFOIIHNE TP CBAPKE XJIATHOCTOMKHUX CTAJIE MApTEHOUTHOTO U AyCTCHUTHOTO
knacco tuna OH6, OH9, 08X18HI0, npeana3sHaueHHBIX U1 OYYEHUS. U XPAHSHUS
CKIDKCHHBIX Ta30B IIpH TeMriepatypax ot 80 1o 250°C. Tlomxox K BBIOOPY CBapOYHBIX
MaTepUajoB U PEKUMOB AYTOBOI CBapKH, 00€CIIEUHBAIOIINX HEOOXOUMYIO
TEXHOJIOTUYECKYIO TPOYHOCTh U XJIQJJHOCTOMKOCTh CBAPHBIX COCTMHCHUI

11

CBapka crieranbHbIX cTajleil B XUMHUUYECKOM U He(hTEXUMUYECKOM MAIIMHOCTPOSHHH.
TpyaHOCTH, BO3HUKAIOIIME IPU CBAPKE KOPPO3NOHOCTOMKHUX CTajel MapTEHCUTHOTO,
(bepputHOTro U aycreHuTHOro kiaccos tuna 1I5X6M, 08X13, 08XI8HICT, 10XI14T"'14HA4T,
06X23H28M3 /13T, paboTaromux B KOHTAKTe C arpeCCUBHBIME cpeamu. [loaxon k
BbIOOpY CBApPOUYHBIX MAaTEPUAJIOB, TAPAMETPOB AYTOBOM CBApKU U PEKUMOB TEPMHUECKON
00pabOTKM CBAPHBIX COCAMHEHUH, 00ECTIEYMBAIOIINX UX TEXHOJIOTUYECKYIO IIPOYHOCTH U
KOPPO3HUOHHYIO CTOMKOCTh

12

Texnonorus cBapku uyryHa. Cocras, CBOMCTBa U KJIacCU(UKALINS YYT'YHOB.
OCOoOEHHOCTH TEXHOJIOTUU U TEXHUKHU CBapKH. TeXHUKa U TEXHOJIOTHsI AYTOBOU ropsyei,
noyiyropsiueit u xosioHoi cBapku. ['azoBas cBapka. [lalika-cBapka. OcoOble BUIbI CBApPKHU

13

TexHoOTHS CBapKHU I[BETHBIX METAJUIOB U CIUIABOB HA X OCHOBE.
OO6mras xapakTepucTrKa, Kiraccudukarnms, oonacta npuMmeHeHus. OCOOEHHOCTH
TEXHOJIOTHH U TEXHUKH CBAPKU

14

Caapka Meau U CIuTaBoB Ha ee ocHoBe. CocTaB, CBOMCTBA, OOIIHME CBEICHUS O
CBapuBaeMOCTHU. TeXHHMKaA U TEXHOJIOTUs ra30BOM CBAPKH, JyTOBOM CBAPKU yTrOJIbHBIM
ANEKTPOIOM, MOKPHITHIMU 3JEKTPOaMH 1O IIF0COM, B 3alIUTHBIX Ta3ax. CBapka
AJICKTPOHHBIM JTYUOM, DJICKTPOILIAKOBAsI CBAPKA CBAPHBIX COCTMHECHUM

15

CBapka aJIOMHHHUSA U CIIJIaBOB Ha ero ocHose. CocTaB, CBOMCTBa, 00IIKE CBEIEHUS O
CBapuBaeMOCTHU. TeXHMKa U TEXHOJIOTHs ra30BOM CBAPKH, JyTOBOM CBAPKU YTrOJIbHBIM
3JIEKTPOIOM, TIOKPBITBIMH 3JIEKTPOJIaMH, IO CJIOKO0 (IIt0Cca, B 3alIUTHBIX razax. CBapka
AJIEKTPOHHBIM JIYYOM, 3JIeKTpoliakoBas. CBOWCTBA CBAPHBIX COCAUHECHUI

16

Capka Marausi 1 CIUTaBOB Ha ero ocHOBe. CocTaBbl, CBOMCTBA, OOIINE CBEACHHUS O
cBapuBaeMOCTH. [[pUurHBI OrpaHUYEHHOTO TPUMEHEHUS Ta30BOM CBAPKH U TyTOBOM
YTOJIBHBIM U IIOKPBITBIM JIEKTPOAOM. TEeXHUKA U TEXHOJIOTHs 1yTOBOM CBAPKU B
3alIUTHBIX Ta3ax M 3JEKTPOHHOIYYEBOU CBApKU

17

CBapka HUKETs ¥ CIUIaBOB Ha ero ocHoBe. CocTaB, CBOIMCTBA, 00IIME CBEACHUS O
CBAPUBAEMOCTH. TE€XHHUKA U TEXHOJOTHS Ta30BOM CBApPKH, TyTOBOM CBAPKHU YTrOJIbHBIM




ANEKTPOAOM, MOKPHITHIMH 3JIEKTPOJaMHU, oA (DIr0CcOM, B 3alIUTHBIX razax. Capka
3JIEKTPOHHBIM JIy4OM, 3JIeKTponuiakoBasi. CBOWCTBa CBapHBIX COCIMHEHUIM

18

Caapka TuTaHa U CIUIaBOB Ha ero ocHoBe. CocTaB, CBOMCTBA, OOIIME CBEICHNUS O
CBapHUBAEMOCTH. TeXHUKA ¥ TEXHOJOTHUS AYTOBOM CBapKH 1Moj (PIIrocoM B 3aIlIUTHBIX
raszax, 3JIEKTPOHHOJYY€BOH, AIEKTPONLIAKOBOM cBapku. CBOMCTBA CBApHBIX COCTMHEHUI

19

CBapka TyromiaBKuX U XUMUYECKU aKTUBHBIX KOHCTPYKITMOHHBIX METAJIJIOB (IIUPKOHHSI,
HUOOMS, TaHTaJla, MOJMOAeHA, TadHUA, BaHAIUA, XpoMa, BoJib(ppama). CocTaB, CBOMCTRA,
o0IIHe CBEICHHS O CBAPUBAEMOCTH. TeXHUKA M TEXHOJIOTHS TYTOBOM CBAPKU B 3aIIUTHBIX
ra3ax, JJICKTPOHHOJIYYCBOM CBAPKU

20

TexHonorus cBapKH pasHOPOIAHBIX METAIUIOB M CIUIaBOB. [IpuHIIMIIBI 00pa3oBaHUs
cBapHoro 1mBa. KoncTpykiuus cBapHbIx coeiuHeHui. Beibop criocoba cBapku u
CBapOYHbIX MaTepUaIoOB. T€XHUKA U TEXHOJIOTHUS CBAPKHU CTAJIM C IBETHBIMU METAJUIaMU U
CIUIaBaMU Ha MX OCHOBE, Pa3HOPOJIHBIX METAIJIOB U CIU1aBoB. CBapka OumeTaia




Hpuiioxxenne 2

OHeHO‘lHBIe cpeacrea AJisi MPpOBECACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCTallumn

HpOMe)KYTO‘-IHaSI arrecrtanusd HUMCECT 1LCJIbIHO  OIIPCACIIMTD

CTCIICHb JOCTHXXCHHA

3allJ/TaHUPOBAHHEIX PE3YJIbTAaTOB O6y‘{eHI/I}I M0 JUCHUIINIMHE CBAPKA CIELMAJIBHBIX CTAJIEW U CIUIABOB U
OpoBOIUTCS B (popMe 3K3aMeHa M B (OpPME BBIMOJHEHHS U 3allUTHl JaOOpaTOPHBIX pabdoOT Ha

MSTOM Kypce.

a) Ilnannpyembie pe3yibTaThl 00y4eHHUsI H OLICHOYHBIE CPEACTBA JIsl IPOBEAeHU

HpOMe)RyTO‘lHOﬁ aTrecramum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3ybTaThl
o0ydeHus

OrneHOYHBIC CPEICTBA

[1K-1 CnocobGeH paccyuThIBaTh M OTpAOATHIBATh TEXHOJOTUYECKHE PEKHUMBI U IMapaMeTphI
CBapKH KOHCTPYKIUH (M31e11id, TPOAYKIIMH) JIFOOOH CIIOAKHOCTH

IK-1.1

Omnpenensier HeOOXOMMBII
COCTaB U KOJIUYCCTBO
CBAapOYHOTO U
BCIIOMOTaTEILHOTO
000pyIOBaHUs, CBAPOYHBIX
MaTepuasos,
TEXHOJIOTHYSCKOM OCHACTKH,
MPUCTIOCOOTICHHM 1
WHCTPYMEHTA JIJIS
MIPOU3BOJICTBA
(M3roTOBIIEHUS, MOHTAXA,
PEMOHTA, PEKOHCTPYKIIHH )
CBAapHOU KOHCTPYKIIUU
(M3aenuit, MPOTyKIIHH )
JIF000M CIT0KHOCTH

JaiiTe KpaTK1H OTBET Ha BONPOC:

1. CoctaB U cCBoOiicTBa yIJIEPOAUCTHIX U
HU3KOJICTUPOBAHHBIX cTajemu.

2. ObpazoBaHue IIBa U OKOJIOIIOBHOM 30OHBI.
CrtpykTrypa u cBOICTBA.

3. Texnuka u TEXHOJIOTUS CBapKH
YIJIEPOJMCTHIX ~ HU3KOJIETHMPOBAHHBIX  CTaJleH
Pa3IMYHBIMH CLIOCOOAMHU.

4. B KaKux CiIyvasx Heo0XoaInuM
npeaBapUTeNbHbINA MOA0rpeB?

5. Bnusnue mocnenyromeit 00paboOTKH  Ha
CBOMCTBa CBapHBIX COEIMHEHUN u3

YTIEPOJIMCTHIX U HU3KOJIETUPOBAHHBIX CTaJIEH.
6. OTinumne CBOMCTB OAHO- U MHOTOMPOXOIHBIX
IIBOB.

7.Uem oTiiMyaeTCsl XMMUYECKUI COCTaB MeTaslia
1IIBa OT OCHOBHOT'O METaJla.

8. Kakue cranu 10 YyBCTBUTEIBHOCTH K
TepMOoAePOPMAIIMOHHOMY  LUKIY  CBapKH
OTHOCSATCSI K HU3KO- U CPEIHEIETUPOBAHHBIM
3aKAINBAIOIINMCS CTAJISIM?

9. Kaxoit KpUTepui HCIIOJIb3YIOT TSt
MIpeIBApUTENIbHOM OIICHKH  TEMIIepaTyphl
MOJO0TpeBa PH CBapKeE.

10. IlepeunciuTe OCHOBHBIE TEXHOJOTUYECKHE
NpUEMBI, TPUMEHSIEMbIE ISl MPEIOTBPAIICHUS
o0pa30oBaHMs XOJIOJAHBIX TPEUIMH IPHU CBapKe
3aKIMBAIOIINXCS CTaJIEH.

11. Kakue cBapouyHbIe MaTEpHAIbl HUCIOIB3YIOT
JUTSI CBAPKU 3aKaJIMBAIOIIUXCS CTajeH.

12. Kakwue mporiecchl MOTYT BBI3BaTh CHUKEHHUE
MPOYHOCTH U TNIACTUYHOCTH METAJLJIa B CBAPHOM
COEIUHEHUHN TMpH OHKCIUTyaTallMu W3JEIUi U3
YKAPOIPOUHBIX MEPIUTHBIX CTANICH?

13. Kax W3MEHSIETCS CTPYKTYpa




BBICOKOXPOMUCTBIX CTajieil B 3aBUCUMOCTH OT
KOHIICHTpALUU XpOMa U yriaepoja’?

14. Kakoii cocrtaB mpHCATOYHOTO MeTayia
WCIIOJIB3YIOT JJISE CBAPKU XPOMHUCTBIX CTaJlled C
LEJIbI0 YMEHbILIEHUSI BEPOSTHOCTU 00pa30BaHUSA
XOJIOAHBIX TPEIIUH?

15. Kakne Bugbl 1OoAOTpeBa W B KaKOM
JMara30He TEMIIePaTyp UCIOIB3YIOT MPU CBapKe
XPOMUCTBIX ~ CTale i1 NIPeJOTBpPAlICHUS
00pa30BaHUs XOJOHBIX TPELIHH

16. Kakue Buabpl TepMOOOPAOOTKH HCIOJIB3YIOT
JUISE  TIOBBIICHUS  IUIACTHYHOCTH  CBapHBIX
COCIMHEHHUI XPOMHUCTBIX cTajen?

17. CoctaB u cBoOIiCTBa BBICOKOJIETUPOBAHHBIX
CTaJiedl U CILIaBOB.

18. CapuBaemocTh BBICOKOJIETHPOBAHHBIX
cTasen.

19. OcoOeHHOCTH TEXHUKA ©  TEXHOJIOTHU
CBapKH BBICOKOJICTUPOBAHHBIX crajei
Pa3JIMYHBIMU CLIOCOOAMM.

20. Mepsr, I03BOJISIIOIINE YMEHBILINUTh

BEPOSATHOCTH 00PA30BAHMSI TOPSUYUX U XOJIOJAHBIX
TPEIIMH TPH CBapKe BBICOKOJICTHPOBAHHBIX
CTaJei.

21. Cytp  CTAaOWMIM3UPYIOMIETO  OTXKHUTA U
ayCTeHU3AalIHH.

22. Or 4ero 3aBUCHUT TOJIIIUHA
KPUCTAUTM3AIMOHHBIX U JU((Yy3nOHHBIX
MPOCJIOCK CBApHBIX COCAMHCHHUN PAa3HOPOIHBIX
craneii? Ilo kakoMmy TpH3HAKYy MOXHO UX
0OHapyXUTbH?

23. Kak BnuseT ToONIIMHA TPOCIOEK  Ha
MPOYHOCTh WM IUIACTUYHOCTH  CBapHBIX
COETMHEHUI Pa3HOPOIHBIX CTaJlel MPU BHICOKUX
Y HU3KUX Temmeparypax?

24. I'me pacrmonaraetrcsi KpUCTAITU3AlMOHHAS U
mud¢dy3noHHas TPOCIOKa M0 OTHOIICHHUIO
reOMEeTPHUECKOMN JTUHUU CTUIaBIICHHUS
pa3HOPOIHBIX cTaye? M3 Kakux 30H COCTOUT
Qg dy3noHHas nmpocioika?

25. Kak  BIUSIOT  JICTHPYIOIIME  DJIEMEHTHI
MEePIMTHOM M ayCTEHWTHOW CTalld HA TOJIIUHY
g dy3noHHas MPOCITIONKa MPU UX CBapKe?

26. B uém mpeumMyIiecTBa CBapKH PazHOPOIHBIX
cTajel ¢ mpenBapuTEIbHONW HarlaBko? B uém
COCTOHUT CHenu(uKa MOJYUYeHUsS HAMIABOK W3
Pa3HOPOJIHBIX CTaNEe?

27. Korma HexenmaTelbHa TIOCIECBapOYHAs
TepMOOOpabOTKa COCTMHEHUIN U3 Pa3sHOPOIHBIX
ctaneit? [louemy TepMooOpabOTKa COCTUHEHHIA
HE YCTpPaHSAET OCTATOYHBIX HANPSKEHUIN?

28. Kakoii snemeHT o0mamaeT HauOOIBIIUM
rpa@UTH3NPYIOMIUM JIEWCTBUEM TpPU CBapKe




yyryHa?

29. Kak BiuseT CKOpPOCTh OXJAXKACHUS Ha
CTPYKTYpY UyryHa IpH cBapke?

30. HaubGomnee s dekTuBHOE CPEICTBO
PEeIOTBPAICHUS OTOCIMBaHUS MeTala
CBAPHOIO IIBA U OKOJIOILIOBHOM 30HBI.

31. Kakue cpencTtBa BO3JIEHCTBUS Ha METall
1IBa C LEJIbIO IOBBILIEHUS KAa4e€CTBAa CBApHBIX
COEIMHEHU UCTIONB3YIOT MPHU XOJIOJAHON CBAPKU
yyryHa? VYcioBHUS NONY4YEHHMs MPOYHOCTH
cBapHoro coeauHeHus? CrnocoObl MONTY4YEHUS

IIBOB C BBICOKOM INTACTUHYHOCTBIO.

32. ITlpuMeHEeHHE [BETHBIX  METALIOB H
CIUIaBOB B CBAapHBIX KOHCTpyKUHUAX. CBoiicTBa
[[BETHBIX METAJUIOB U CIJIABOB, HCIIOJIb3yEMbIX B
CBapHbIX KOHCTPYKLMSIX.

33. OcoOenHoctu GOpMUPOBAHUS CBApPHBIX
COEIMHEHUI M3 LIBETHBIX METAJIJIOB U CIUIaBOB
(MarHusi, Meau, HUKENsS, TUTaHA, TYTOIUIABKUX
METaJlIOB).

34. OcHOBHBIE CHOCOOBI CBAapKH IBETHBIX
METAJIJIOB U CILIaBOB.

35.TexHuKka W TEXHOJIOTHS CBApPKU LIBETHBIX
METAIIJIOB U CIUIABOB Pa3JIMYHBIMH CIIOCOOAMHU.

IIpakTnyeckue 3agaHus:

1. Conepxanue yriaepoaa B HU3K0-, CpeIHE- U

BBICOKOYTJIEPOJUCTON CTAIIN.

2. . Conep:xaHue xpoma B (peppuTHOH,

MapTEHCUTHOM U MapTEHCUTHO-(PEPPUTHOMN

CTaJIu.

3. . ConeprxaHue Xpoma U HUKENS B

BBICOKOJIETUPOBAHHOMN ayCTEHUTHOM CTAJIN.

4. CxemaTtndecku U300pa3uTh CTPOCHHUE 30HBI

IUTaBJICHUS CTAJIH.

5. I'paduuecku n300pa3uTh NITUHHBIE U KOPOTKHE

[IJIAKH.

6. Hanucats popmyssl packuciieHus: MeTasia.

7. Hartucatb opMyny onpeneneHus napamerpa

IO OIIEHKE CKJIOHHOCTH CBAPHOTO IIBa K TOPSTYUM

TpEIMHAM.

8. Hamucatp popmyi pacuéra sKBUBaJIEHTa

yriaepoaa Juisl 3aKaIuBaroIINXCs CTaleH.

9. Pacumudposate yciioBHOE 0003HaUCHHE

AIIEKTPOJA.

10. CxemMaTnuHO U300pa3UTh MOTIEPEUHOE

CEYEHHUE IEKTPO/Ia.

11. CxemMaTnuHO M300pa3UTh TIOTIEPEUHOE

CEYECHUE TOPOIIKOBOM IPOBOJIOKH.

12. CxeMaTnuHO M300pa3UTh PA3IALIKY KPOMOK

IIPU CTBIKOBOM CBapKe.

13. Hammucatp popmyny pacuéra

IIPEIBAPUTEIILHOTO MIOJJOIPEBA IIPU CBapKe

BBICOKOIIPOYHBIX CTaJICH.




14. 300pa3uTh CTPYKTYPHYIO CXEMY
MHBEPTOPHOT'O HCTOUYHUKA MMUTAHHUS.

15. Onpenenuts JJIMHY SIESKTPOIA.

16. OnpenenuTh pa3HOCTH TONIIUHBI TOKPHITUS
AIIEKTPO/A.

IIpakTnyeckas padora Ne 1

PYUHAS SJIEKTPOAYI'OBAS CBAPKA
N3y4nTh peXKUMBI CBAPKH U KOA(PPUIIEHTHI
pacIiIaBieHUs, HAIUTABKU U [TOTEPb AJIEKTPOJAHOTO
MaTepHasa JIEKTPOA0B € Pa3IMUHbIM BUJIOM
MOKPBITHUSI.

Be1OpaTh 31eKTpOAbI 7151 CBAPKHU YTIIEPOIUCTHIX
crajueu.

CdopmynupoBaTh BEIBOJBI IO paboTe.
CocTaBuTh OTYET.

IIpakTuyeckasi pabora Ne 2
CBAPOYHBIE MATEPHAJIBI
Llenv pabomvi: I3y4uTh OCHOBHBIE BH/IBI
CBapOYHBIX MAaTEPUAJIOB, NX HA3HAYCHUE U
o0mnacth npumeHeHus. CpaBHUTD
TEXHOJIOTHUYECKHE CBOWCTBA MATEPHATIOB U
KAaueCTBO MOJyYaeMbIX CBAPHBIX I1IBOB.
W3yduTh mITy4HBIC TUIABSIIUAECS SJIEKTPOIBI TIPU
PYUYHOI AYrOBOI CBapKe, 3JEKTPOAHbBIE
MTPOBOJIOKH CIUIOIIHBIE U TIOPOIITKOBBIE TIPH
MEXaHU3UPOBAHHOM JYTOBOM CBApKE B 3aILIUTHOM
rase, 1o (hIrcoM U TIPU AJIEKTPOIILTAKOBOM
CBapKe; B HECKOJIBKO MEHBIIIEH CTETIEHN
Y4acTBYIOT B (JOPMHUPOBAHUH COCTaBA IIIBOB
(IIOCHI M aKTUBHBIE 3allIUTHBIE ra3bl. [IponsBecTr
3amep Kod(hpuireHTa MOKPHITUS IEKTPOIOB C
OCHOBHBIM BHJIOM MTOKPBITHSI.
VYkazaTh TOCTOMHCTBA U HEJIOCTATKU  DJIEKTPOIOB
MIPHU CBApKe YIIEPOAUCTHIX CTaJIEH.
CdopmynupoBath BEIBOJIBI IO paboTe.
CocTaBUTh OTYET.

0) Ilopsnok npoBeaeHUS IPOMEKYTOUYHOM ATTECTAIUN, MIOKA3ATEJN U KPUTEPHH
OLICHMBAHUSA:

ITpomexyrounas arrecranud no gucuuruinae «CBAPKA CITELTUAJIBHBIX CTAJIEU
U CIIJTABOB» BkiTt0YaeT TE€OpPETUYECKUE BOIIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS
00y4aromuMuCs 3HaHUH, U NPAaKTUYECKUE 3a/1aHUs, BBISBIIIONIUE CTENIEHb COPMHUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hopMe dK3aMEeHau B (JOPME BBITTOIHEHUS U 3aIUTHI
KOHTPOJILHOM paboTHI.

Kpurepun onieHk# (B COOTBETCTBHHU C (POPMUPYEMBIMU KOMITETCHIIUSMU H
IUTAHUPYEMBIMU Pe3yJIbTaTaMH O0yUeHHUs):

— Ha OIEHKY «OTJMYHO0» — 00yUYaIOUIUIICs MOKAa3bIBAET BHICOKHI YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETCHIIU;




— Ha OIICHKY «XOPOII0» — 00YyJaroIIUIiCs MMOKa3bIBACT CPEAHUN YPOBEHb CHOPMUPOBAHHOCTH
KOMIICTECHITHIA;

— Ha OLICHKY «Y/I0BJIETBOPUTEIBHO» — 00yJaIOIIUIiCs IOKa3bIBACT IOPOTOBBIN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIIHA;

— Ha OLIEHKY «HEeY/10BJIeTBOPUTEIbHO» — Pe3yabTaT 00yYeHHs HE JJOCTUTHYT.

Oo0pa3sen 3k3aMeHAIIMOHHOT0 OuJieTa

MuHHCTEpCTBO HAyKH U BhICIIEro oOpa3oBanus Poccuiickoit depepannn

OI'bBOY BO «MI'TY um. I''1.Hocosa»

YTBEPXKJIALIO
3aB. kageapoit MuTOduM, a.T.H., mpod.

C.AU.IlnaroB

3K3AMEHAIIMOHHBIN BUJIET Ne 1

Hampasnenne noarorosku 15.03.01 - MAIIIHHOCTPOEHUE

Ipopuas noaroroBku (cnenuaanzauusi): ObOPY/[OBAHUE H
TEXHOJIOTHA CBAPOYHOI O ITPOU3BO/ICTBA

Kadenpa MuTOHuM

Juctunmmaa 51.B CBAPKA CIHEIMAJIBHBIX CTAJIEM U CIVIABOB

Yacos o ®I'OC /80 uac.

DOk3ameHaTop: doyenm, k.m.n. Muxatinuyvin C.B.

1. CocraB u cBONiCTBA YIJ1epOANCTBIX U HU3KO0JIETHPOBAHHBIX CTaJIeId.

2. Oco0eHHOCTH TeXHHKHU M TEXHOJOTHH CBAPKHU BbHICOKOJETHPOBAHHBIX CTaJIei
Pa3JIMYHBIMHU CNIOCO0AMH.
3. IIpakTtuyeckoe 3a1aHue.

DK3amMeHaTop (C.B.Muxaiauiibiz)




