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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u o00penHa s peanuzaruu B 2025 - 2026
yueOHOM ToJTy Ha 3acefaHnu Kageapsl MaIIiHBI M TEXHOJIOTHU 00PaOOTKH IaBICHUEM H

[Iporokonm ot 20 . Ne
3aB. kadenpoii C.U. [InatoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4e0OHOM o1y Ha 3acefaHuu Kageapsl MaliHbl M TEXHOJIOTUH 00pabOTKHU JaBJICHUEM U

[Iporokonm ot 20 . Ne
3aB. kadenpoii C.U. [InatoB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena i peanusanuu B 2027 - 2028
y4eOHOM roJly Ha 3acefqanuu Kadeapsl MaruHbl ¥ TEXHOJIOTUU 00paOOTKH JIaBIICHUEM U

[Iporokon ot 20 . Ne

3aB. kadenpoit C.1. Tlnatos

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acefaHuu Kadeapsl MaiiuHbl ¥ TEXHOJIOTUH 00pabOTKH JaBICHUEM U

IIporokom or 20 . Ne
3aB. kadeapoii C.1. IInatoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ooopena s peaymsanun B 2029 - 2030
y4eOHOM T'oJly Ha 3aceaHuu Kageapbl MaIHbl U TEXHOJIOTHH 00pabOTKH TaBIEHUEM U

[Iporokom ot 20 . Ne

3aB. xadenpoit C.1. Tlnatos




1 eau ocBOeHMS TUCHUIIMHBI (MOIYJISA)

[{enu qOMKHBI COOTBETCTBOBATH KOMITETEHIIUSAM, (POPMHUPYEMBIM B pe3yJIbTaTe
OCBOCHMS JTUCITUTUIMHBI (MOTYJIST).

Hemnsimu ocBoenus aucumuuel (Moayis) CBAPKA CIIEIIMAJIBHBIX CTAJIEN U
CIIJTABOB sBnsiercsi: 3 peKTUBHOE UCIIONB30BAaHUE METOOB CBAPKH, HAILJIaBKH U
JeTaliell MallliH U arperaTos, BHIOOP MaTepHalioB, 000PYIOBaHUS U ONTUMAJIbHBIX
TEXHOJIOTHUH JIJIsl peanu3aliy 3TUX MPOLIECCOB; OBJIAICHUE JOCTATOYHBIM YPOBHEM
obuienpodeccHoHaNbHBIX U MPO(EeCcCHOHATBHBIX KOMIETEHIIUNM B COOTBETCTBUU C
tpedoBanussMu PI'OC BO no HanpaieHHto moaroToBku (crnenuanbioctu) 15.03.01 -
MAIINHOCTPOEHHE.

J1s nocTrKeHUs TOCTaBJICHHOM 11eNu B Ipoliecce 00y4eHHs He0OX0IMMO PEIINUTh
CIIEYIOIINE 3aJauH:

1.1. [Tony4uuts TeopeTUUECKHE CBEICHUS O CBOMCTBAaX, CBAPUBAEMOCTH U 00JIACTIX
paIMOHAJIBLHOTO IPUMEHEHHUS CTANeH Pa3IMYHBIX KJIACCOB, IIBETHBIX METAJUIOB U UX CILIABOB.

1.2. [Tony4uuts TeOpeTUUECKHe CBEICHUS U MPAKTUYECKUE HABBIKH MIPU BHIOOpE
crioco6a CBapKu, CBApPOYHBIX MAaTEPHATIOB M TEXHHUKE BBIMOJIHEHUS CBAPKU YKa3aHHBIX
METAJIJIOB B 3aBUCUMOCTHU OT TpeOOBaHU, MPEABABISAEMbIX K CBAPHBIM COCTUHEHUSM U
CBapHUBAEMOMY U3/IEIIHIO.

1.3. [Tony4uuTs TeOpEeTUUECKHE CBEICHUSI O MEPOIPHUATHIX, TIPOBOJAUMBIX C IIENIBIO
MOBBILICHUS KAY€CTBA CBAPHBIX COSAMHEHUN U3 YKA3aHHBIX MaTepUaloB JI0 CBAPKH, B
MIPOIIECCE €€ BBHIIOJTHEHUS U TI0CIIe OKOHYAHMUSI.

2 MecTo qucHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Juctunnuna CBapka crielalbHbIX CTalIed U CIIJIaBOB BXOAMT B YacTh Y4eOHOTO
miaHa GopMHUpyeMyro ydacTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH 00pa3oBaTenbHOM
MIPOTrpaMMBI.

J1st u3ydeHus AUCIUIUIMHBI HEOOXOAMMBI 3HAHUS (YMEHHUSI, BIIAJICHUS ),
c(hopMHUPOBAHHBIC B PE3YJIbTATE U3YUCHUS TUCIUIUIAH/ MPAKTUK:

be3onacHOCTb KU3HEACATENBHOCTH

Marematuka

®dusuka

Xumus

MertaioBeieHUE B CBapKe

CBapouHbI€ U HAMJIABOYHBIE MATEPUATIbI

["a3orepmuueckas 06paboTka

OCHOBBI CBAPOYHOTO TPOU3BOACTBA

3Hanus (yMEHHUs, BIAJICHUS] ), TOJTYYEHHBIE MPU U3YYEHUU JaHHOUN TUCIMILIAHBI
OyayT HEOOXOAMMBI JJIsl U3YUYCHUS TUCIUILTAH/TIPAKTHK:

[loaroToBka K ciaue u caada rocyJapcTBEHHOTO K3aMeHa

CrernuanbHbIe METOABI COSAMHEHUST MaTEPUAIIOB

CoBpeMeHHbIE TPOrpaMMHBIE MPOAYKTHI ISl MOJIETUPOBAHUS CBAPOUYHBIX MPOLIECCOB

[IpoexTupoBaHue CBapHBIX KOHCTPYKIUH

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILVIMHBI (MOYJIs) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHu s

B pesynbrare ocBoeHUs AUCHUIUIHHBI (MOayns) «CBapka ClielMalIbHBIX CTallel U
CIJIAaBOBY 00YyYarOIIUiiCs JOKEH 00J1aaaTh CleAYIOIIMMI KOMIIETCHIIUAMU:

Kon nnaukaropa NHaukaTop AOCTHIKEHUS KOMIIETCHITIH

ITK-1 CriocobeH paccunThIBaTh U OTPaOATHIBATh TEXHOJIOTMYECKHE PEKUMBI M ITAPAMETPHI




CBapKU KOHCTPYKITMH (M3MIEIHiA, TPOTYKIINH) JTFOO0H CII0)KHOCTH

I1K-1.1

Omnpenensier HeOOXOIUMBIM COCTaB U KOJIMYECTBO CBAPOUYHOTO U
BCIIOMOTaTeNIbHOTO 000PY/IOBaHMsI, CBAPOUYHBIX MaTEpUAIIOB,
TEXHOJIOTUYECKON OCHACTKU, IPUCIIOCOOICHUN U HHCTPYMEHTA ISt
MIPOU3BOJICTBA (M3TOTOBICHUS, MOHTaXXa, PEMOHTA, PEKOHCTPYKIIHH )
CBapHON KOHCTPYKIUH (U3AEIHil, MPOIYKIIUH) JIF000H CI0XKHOCTH




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 5 3aueTHbIX eaunul] 180 akaa. yacos, B TOM

qucIe:
— KOHTaKTHas pabora — 17,2 akaj. 4acos:
— ayauTopHas — 14 akaj. yacos;

— BHeayquTopHas — 3,2  akaj. 4acos;

— camocTosTenbHas pabota — 154,1 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast
KOHTakTHas paboTa

B aKaa. 4 X
Paznien/ Tema (B akaj. yacax)

Kypc

JUCIHUITIINHBI

Jlek.
3aH. 3aH.

n1ab. | IpaxT.

CamMmocrogreapHas
paboTta cTyneHTa

Bun
CaMOCTOSTEIIFHON
padoThI

dopma TeKyILero
KOHTPOJIA
yCIIEBAEMOCTH U
MPOMEKYTOTHOU
aTTecTallu

Kon
KOMIICTCHIIHH

1.1 Beenenne. OCHOBHBIE
CBEJICHUSI O CIEIHATbHBIX
CTaJISIX M UX MOBEICHUE MPU
cBapke. CBapka
HU3KOYTJIEPOIUCTHIX U
HHU3KOJIETUPOBaHHBIX
KOHCTPYKIMOHHBIX CTaJeH.
Caapka yriepoaucTbIX,
HU3KO- U Cpell-
HEJIETHPOBAaHHbIX
3aKaJMBAIOIIUXCS CTaJEeH,
OCHOBBI TTOJIX0/1a K BBIOOPY
TEXHUKHU U TEXHOJIOTUH
CBapKHU B 3aBHCUMOCTH OT
Ha3HAYCHHS KOHCTPYKIIHH.
CBapka BBICOKOXPOMMCTBIX
MapTEHCUTHBIX, 3
MapTEHCUTHO-(QEPPUTHBIX 1 5
(depputHbIX cTanei. CBapka
BBICOKOJIETPOBAaHHBIX
ayCTEHUTHBIX CTaNel u
crtaBoB.  CBapka
CHEIUaNbHBIX cTalel u
HHUKEJICBBIX CIUIABOB B
SHEpPreTHYECKOM
MamuHocTpoeHun. CBap-ka
CHEeUMAIBHBIX CTaJeH B
KPHOT'€HHOM
MammHOCTpoeHnd.  CBapka
CIEeLUaAJIbHBIX CTaleH B
XMMHUYECKOM U
He(PTEXUMUYECKOM
MAaIIMHOCTPOCHUH

24

CamocrosTenbHOE
u3ydeHue
yueOHOI U Hay4-
HOM JITEpa-Typhl

Hannune
KOHCIIEKTOB
JICKIIUI, crada
MPAKTHIECKUX
pabor

IK-1.1

1.2 TexHONOTHUS CBAPKHU 3
yyryHa. TexHomorus

24

CaMOCTOSTENbHOE
U3yuCHHE

Hanuune
KOHCIIEKTOB

IIK-1.1




CBAapKH [[BETHBIX METAJIOB
U CIUIaBOB Ha UX OCHOBE.
OO1mas XxapaKkTepUCTHUKa,
Knaccudukaius, ooIacTu
npumeHeHusi. OCOOEHHOCTH
TEXHOJIOTHU U TEXHUKH
cBapku. CBapka Meqiu 1
CILIABOB Ha €€ OCHOBE.
CBapka aTIOMUHUS U
CILIABOB Ha €r0 OCHOBE.
CBapka MarHus U CIUIaBOB
Ha ero ocHoBe. CBapka
HUKEJS U CIJIABOB Ha €ro

yueOHOIi U Hayy-

JICKIUH, cJlava

N MPaKTHIECKUX
ocHoBe. CBapka TUTaHa U HOH JIUTEepa-TypPhI aGor
CIUIaBOB Ha €ro OCHOBE. P
CBapka TyroIuIaBKUX U
XUMHYECKU aKTUBHBIX
KOHCTPYKI[HOHHBIX
METaIIIOB (IIMPKOHHUS,
HHOOMS, TaHTAaJIa,
MonubeHa, radHus,
BaHa/IMsA, XpOMa,
BoJIb(ppama). TeXHOIOT st
CBapKH Pa3sHOPOIHBIX
METAJIIOB U CIUIABOB, CBapKa
Ooumertasuia
HWroro no pazaeny 48
2.
Odopmiierne 3ammura
2.1 Capka amOMHHUS 53 nabopaTopHO nabopaTopHO IK-1.1
paboThI paboThI
Odopmnenue 3ammra
2.2 Cpapka Meau 53,1 | nabGoparopHoii nabopaTopHOi MK-1.1
paboThI paboThI
HWroro no pazaeny 106,1
3.
IIpome-xyTou-HbII
3.1 Dk3ameH 1o IToaroroBka k p YT
KOH-TPOITh MK-1.1
ITUCIUTIIINHE DK3aMEHY
(3x3amenH
Hroro no pazzaeny
HWroro 3a cemectp 154,1 SK3aMeH
Hroro no nucuuruinae 154,1 SK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nporiecce n3yuenns kypca CBAPKA CITEITMAJIBHBIX CTAJIEM 1 CITJIABOB
MIPUMEHSIOTCS Cieyrole 00pa3oBaTebHble U HH()OPMAIIMOHHBIE TEXHOIOTUU:

5.1. Mcrionb3yroTcs HarsiAHbIE TOCOOMS, HATYpHBIE 00pa3libl U3 CIEIMATIbHBIX CTa-
JIeH U CIJIaBOB, BBIITOJIHEHHBIE CBAPKOW, TEXHHUECKUE CPEACTBA O0yUCHHUS.

5.2. Ucnionb3yeTcs cBapoYHOE 000pyI0BaHHE AJIsl IIPOBEICHHS LMK MPAKTHYECKUX
3aHSATHUI: CBAPOYHOI MOCT, ICTOUHUKY MMUTAHUS, 3aIIIUTHBIC MACKH, ACPIKATEIN IS
AJIEKTPOJIOB.

5.3. HdopMannoHHbIE TEXHOJIOTHH — 00Y4YE€HHUE B AJIEKTPOHHON 00pa30BaTeIbHON
Cpeze C LeJbI0 pacIIMPEeHus 0CTyMa K 00pa30BaTeIbHBIM pecypcam, sl 4ero npu
MIPOBE/ICHUH OT/ACIBHBIX 3aHATHIA U OpraHU3alUK CAMOCTOSTEILHON paOOThI CTY/I€HTOB
UCTOJB3YIOT-CSI SJIEKTPOHHBIE BEPCUU Kypca JICKIIMIA U pacueTHON paboTHI.

5.4. PaboTa B KOMaH/Ie — COBMECTHAsI ICATEIILHOCTh CTY/ICHTOB B TPYIIIIE TP pacue-
TaxX Ha MPAKTHYECKUX 3aHATHUIX, HAIIPABICHHAS HA pelIeHe 00IIel 3aauu IyTeM CII0KEHUS
pe3yabTaTOB MHIUBUAYAIbHON paOOThl YICHOB IPYIIIIHI.

5.5. Case-study - aHaii3 peaabHbBIX MPOOJECMHBIX CUTYAIlUi, UMEBIIHX MECTO B
COOTBETCTBYIOLIEH 0071acTH MPOPECCHOHANBHOM NeSTEIbHOCTH, U IIOUCK BAPUAHTOB JIYUIINX
pelICHHUIA.

5.6. MexaucuuiuinHapHoe o0y4eHHe — CII0Ib30BAHNE 3HAHUN U3 pa3HbIX o0sacTel
U MX TPYNIHPOBKA B KOHTEKCTE pelIaeMoil 3a1auu.

6 YueOHO-MeTOqMYECKOE 0O0ecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHU U 1.

7 OneHo4YHbIe CPEACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTallnu
[IpencraBieHsbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(OPMAIIMOHHOE o0ecTieYeHre TUCITUIITUHBI

a) OcHoBHasi IMTEpPaTYpA:

1. CBapka crienuainbHbIX CIIaBOB : yueOHoe mocodue / C. B. Muxaitnubiy, C.

. ITnatos, A. H. EMemtomun, M. A. llekmeeB ; MI'TY. - Maruutoropck : MI'TVY, 2016. -
1 snextpon. ont. auck (CD-ROM). - 3aru. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20931 (nara obparieHus:
28.09.2023). - MakpooOBeKT. - TekcT : aeKTpoHHbIN. - CBeleHHs OCTYMHBI Takke Ha CD-
ROM.

2. Muxaiinuneid, C. B. CBapka ¢ HCTIOJb30BaHUEM BEICOKOMHTEHCHUBHBIX
HCTOYHUKOB 3Heprud : yueoHoe nocodbue / C. B. Muxaiinunsia, M. A. Hlekmees ; MI'TY. -
Maruutoropcek : MI'TV, 2018. - 1 anextpos. onrt. auck (CD-ROM). - 3ari1. ¢ TuTyI1. 5KpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/2177 (nata obpareHus:
30.08.2023). - MakpooOBeKT. - TekcT : aeKTpoHHbIN. - CBeleHHs OCTYMHBI Takke Ha CD-
ROM.

0) JonosHuTeabHasA JUTEpaTypa:

1 Muxaiunnsig, C. B. PazpaboTka cBapouHBIX MaTepuanoB : yueOHoe nmocodue /
C. B. Muxaiinuipig, M. A. Illekmees ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1
anekTpoH. ont. auck (CD-ROM). - 3arn. ¢ tutysn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1616 (nara obparieHus:
30.08.2023). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeeHus AocTymHbI Takke Ha CD-
ROM.

2 Illexmee, M. A. CTpyKkTypa cBapHBIX COeIUHEHUI. MeTo1bl OonucaHus U
aHanu3a : JabopaTtopHsblil mpakTukym / M. A. lllekmees, A. b. Crerukos, C. B.



Muxaiinuneie ; MI'TY. - Marautoropek : MI'TY, 2016. - 1 anekrpoHn. onT. auck (CD-
ROM). - 3arn. ¢ Tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1573 (narta obparieHus:
18.10.2023). - MakpooObeKT. - Tekcr : a5eKTpoHHbIN. - CBeleHHs JoCcTyHbI Takke Ha CD-
ROM.

3 I'azorepmuueckast 00paboTka MaTepualos : yuedHoe mocodue / C. B.
Muxainuieig, 1. B. Tepentses, A. b. CerukoB u zip. ; MI'TY. - Marauroropck : MI'TY,
2016. - 1 sanexTpon. onrt. guck (CD-ROM). - 3ara. ¢ Turyi. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20451 (nara oOpamieHus:
13.07.2023). - MakpooObeKT. - Tekcr : a5eKTpoHHbId. - CBeeHHs JocTyHbI Takke Ha CD-
ROM.

B) MeTtoanueckue yKazaHus:

1 CBapka crienuanbHbIX CTalEeH U CIUIABOB: METOJAMYECKUE YKa3aHUS 110
BBITIIOJTHEHUIO JIA0OPATOPHBIX padoT 1o JucHuiinHe «CBapka clieluanbHbIX CTalel u
CIUIaBOB» JUISl CTYICHTOB 110 ITOATOTOBKE MHXEHEPOB MO cnernuaibHoctu 150202
«O0opynoBaHuE U TEXHOJIOTUS CBAPOYHOIO IPOU3BOJCTBA» MO HampasieHuto 150200
«MalHOCTpOUTENbHbIE TEXHOJIOTUN U 000py10BaHKE» U 0aKaIaBpOB MO MPOPUITIO
«O0opynoBaHuE U TEXHOJIOTUS CBAPOYHOI'O IIPOU3BOCTBa» MO HampasiieHuto 150700.62
«MarmHocTpoeHue». Maruutoropek: M31-Bo0 MarHuToropek. roc. TeXH. yH-Ta UM.
I"'1.Hocosa, 2015. - 15 c.

2 3amuios, P. B. IIporpamma npakTuueckoi HOJrOTOBKU CTY/AEHTOB :
Meroandeckue ykazanus / P. B. 3anmunos, . B. benesckas, O. B. 3ununa ; MI'TV. -
Maruurtoropek : MI'TY, 2012. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ TuTys1. 3KpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/349 (narta obparenus:
12.07.2023). - MakpooObeKT. - TeKCT : 3eKTPOHHBIN. - CBeieH s OCTYIHBI Takxke Ha CD-
ROM.

r) [lporpammuoe odecnieuenue u UnTepHeT-pecypcebi:

IIporpammHuoe odecnieuenune

Haumenosanue .
1o Ne noroBopa CpoK JIeWiCTBUS JTHIICH3UH
7Zip cB0OOHO pactpocTpansemoe [10 6eccpouHO
FAR Manager cB00OHO pacnpocTpansemoe [10 6eccpouHo
ONEKTPOHHBIE
TUTaKaThl IO KypCy
"Ob6opynoBaHue,
TEeXHHUKA U K-227-12 ot 11.09.2012 6eccpouHo
TEXHOJIOTHS
CBapKH U Pe3Ku
MeTamioB"
Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI
Hassanme kypca CchlIKa

OnexTpoHHbIe pecypcsl oubnmoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocogra P0109/Web




HarmonansHas nHGOPMAIMOHHO-aHATTUTHYECKAS URL:
cucrema — Poccuiickuii nHaeke HayaHoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHL) asp

9 MaTtepuajibHO-TEXHHYECKOe o0ecreyeHne TUCUUIINHBI (MOLYJIs1)

MatepuanbHO-TeXHUYECKOE 00ecIiedeHre JUCITUILIMHBI BKIIOYAET:

YyeOHast aymuTopus AJis TPOBEICHHS JTa00OPATOPHBIX paboT: JIab0paTOPHBINA KOPITYC C
naboparopueli CBapKu U Taboparopueid pe3anus - KOMITJIEKT edaTHBIX U 3JICKTPOHHBIX
BEPCHIl METOAMUYECKUX PEKOMEHAIN, yueOHOe mocodue, Turakatel o Temam «CBAPKA
CIIELIMAJIBHBIX CTAJIEN U CIIJTABOB». CBapounble anmnaparsl. OGopy10BaHue Uls
M3rOTOBJIEHUS HAIIJIABOUHOM MOPOLIKOBON TPOBOJIOKU. OOpa3iibl HAIJIABOUHBIX MaTEPUAOB;

YueOHast ayTuTOpHs U1 IPOBeIeHHs T1ab0opaTOPHBIX padoT Mo HamiaBke - Komriekt
METOAMYECKUX PEKOMEHIalnK, yaeOHoe mocodue, rnakatel mo teMam «CBAPKA
CIIELTMAJIBHBIX CTAJIEU U CITJIABOB»;

VYyeOHast aymuTopus AJisd TPOBEACHUS MEXaHUYECKUX UCIBITAHUM -

1. MamuHbl yHUBEpCalbHbIE UCIIBITaTEIbHBIC HA PACTSKEHUE, COKAaTUE, CKPYUYHBAaHHUE.

2. MepuTenbHbIil HHCTPYMEHT.

3. ITpuGops! 1715 ©U3MEpeHUs TBEPAOCTH 1o Metoaam bpunenns u Poksemna.

4. MukpoTBepIoMep.

5. Ileun TepMUYECKHE.

YyeOHast aynuTopus AJis IPOBEICHHS MeTauiorpaduyecKiux UCCIeTOBaHHH -
Muxkpockonslt MUM-6, MUM-7,

Y4eOHble ayAUTOpUHU I TPOBEICHUS MPAKTUYECKUX 3aHATHIA, TPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYIBTAIUH, TEKYIIET0 KOHTPOJIS U IPOMEXKYTOYHOM aTTECTALIUH -
Jlocka, MyJIbTUMEIUUHBINA ITPOEKTOP, IKPaH;

Y4eOHble ayAUTOPUHU IS BHITIOTHEHHUS KypCOBOT'O MTPOEKTUPOBAHMSI, TOMEILIEHUS /ISt
CaMOCTOSITENLHOM paboThl 00y4daromuxcs - [lepcoHanbHble KOMIBIOTEPHI € MakeToM MS
Office u Beixog0M B IHTEpPHET U C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIHOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA;

[Tomemenue s XpaHeHUsI U TPOYUTAKTUIECKOTO 00CTYKUBAHUS y4eOHOTO
obopynoBanus - Crennaxu, cei(pl U1 XpaHeHUs1 y4eOHOro 000py/J0BaHUs

WHCTpyMEHTBI Al peMOHTA 1JaO0paTOpHOro 000pyI0BaHUs



Hpuioxenne 1
Y4eOHo-MeTOoAMYECKOE 0O0ecIeYeHHe CAMOCTOATEIbHOI PadoThl CTY/IEHTOB

3anaHus Mo caMOCTOATEILHOI padoTe

1. I3y4nTh CYyIIHOCTh CBApKa ATFOMUHUS ¥ COCTaBUTH OTYET (TI0 3aJIaHUIO TIPETIOAaBaTeNs);
2. 3y4uTh CyIIHOCTH CBAPKA MEIM W COCTaBUTH OTUET (TI0 33JJaHHIO MTPETIOIaBaTes ),
3. VI3y4uTh CyIIHOCTD AJIEKTPOAYTOBOM CBapKa YyryHa W COCTABHTH OTUYET (10 3aJaHUIO
MIPETo/1aBaTels);
4. IBy4uTh CTPYKTYpa METaJJIa B OKOJIOMIOBHBIX 30HAX PA3IMYHBIX CTPYKTYPHBIX KJIACCOB H
COCTaBUTH OTUET (110 3aJaHUIO TIPETIOIABATEs);
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10.
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BOHPOCLI CAMOKOHTPOJA 1Jisl CTYACHTOB

CocraB 1 CBOMCTBA YIJIEPOJUCTBHIX U HU3KOJIETUPOBAaHHBIX CTAJIEH.

OO6pa3oBaHue 11Ba U OKOJIOIIOBHOM 30HbI. CTPyKTypa U CBOMCTBA.

TexHHKa ¥ TEXHOJIOTHS CBAapKU YIJIEPOAMCTBIX HU3KOJETMPOBAaHHBIX CTAJNEH PA3IIMYHBIMU
CIOCOOAMHU.

B kakux ciaydasx HeoOXOJUM IpelBapUTEeNbHbIA TOJ0rpeB?

Bnusaue mocnenyromelr 00pabOTKH Ha CBOWCTBA CBAPHBIX COCTUHEHHUN M3 YTIIEPOAUCTHIX U
HU3KOJICTUPOBAHHBIX CTAJICH.

OTnnuue cBOWCTB 0JIHO- U MHOTOIPOXOAHBIX LIBOB.

YeMm omiMuaeTcss XMMUYECKUI COCTAaB METajla IIBa OT XMMHYECKOIO COCTaBa OCHOBHOIO
MeTasuia.

Kakue cranu nmo 4yBCTBUTEIBHOCTH K TepMOAE(HOPMAIIMOHHOMY LUKy CBAPKH OTHOCATCS K
HU3KO- ¥ CpEHENIErNPOBAaHHBIM 3aKAJIMBAIOLIUMCS CTAISIM?

Kakoli kpuTepuil HCIIONB3YIOT AJIS IPEABAPUTEIBLHON OLIEHKH TEMIIEPATyphl TOA0IPEBA MpU
cBapke?

Ilepeuncnnure OCHOBHBIE TEXHOJIOTMYECKUE NMPHUEMBI, NIPUMEHSEMBIE [UIsl IPEJOTBPAIICHHUS
00pa30BaHMs XOJIOAHBIX TPELIUH IPU CBAPKE 3aKAJTUBAIOLINXCS CTaJIEH.

Kakue cBapouHble MaTepHalIbl HCIOJIB3YIOT AJIs CBAPKU 3aKAJIMBAIOIIUXCS CTANEH?

Kakwue npoueccbl MOT'YT BbI3BaTh CHI)KEHHE IPOYHOCTH U IJIACTUYHOCTH METalljla B CBAPHOM
COEIMHEHUH NIPHU IKCIUTYaTallUH U3JIEIUHA U3 )KapOIIPOUYHBIX IEPIUTHBIX CTAJIECH?

Kak u3meHsieTcst cTpyKkTypa BBICOKOXPOMUCTBIX CTajeil B 3aBUCUMOCTH OT KOHLEHTpPaLUU
Xpoma u yraepozaa?

Kaxkoii coctaB npucagoyHOro MeTasia UCIOIb3YIOT I CBAPKH XPOMUCTBIX CTaJI€H C LIENIbIO
YMEHbILIEHUS BEPOATHOCTH 00pa30BaHuUs XOIOAHBIX TPEIIUH?

Kakue Buzapl mojgorpeBa M B KakoOM JHalla30HE TEMIIEpaTyp MCHOJIb3YIOT NPU CBapKe
XPOMUCTBIX CTajel Il MpeaoTBpalleHus: 00pa30BaHMsI XOJIOAHBIX TPEIUH?

Kakue Buapl TepMOOOpPaOOTKM HCIOJIB3YIOT Ui TOBBIMIEHHUS IUIACTUYHOCTU CBAapHBIX
COEIMHEHUN XPOMUCTBIX CTaeu?

CocraB 1 cBOMCTBa BBICOKOJIETUPOBAHHBIX CTAJIEH U CILJIABOB.

CBapuBaeMOCTh BBICOKOJIETUPOBAHHBIX CTAJIECH.

OCOOEHHOCTH TEXHMKH U TEXHOJIOTUM CBAPKH BBICOKOJIETMPOBAHHBIX CTallell pa3inuyHBIMU
CIOCOOaMHU.

Mepbl, MO3BOJISAIONINE YMEHBIIUTH BEPOATHOCTh 00OPAa30BaHUS TOPAYMX U XOJOAHBIX TPEIIUH
IIPU CBAPKE BBICOKOJIETUPOBAHHBIX CTAJICH.

CyTb cTaOMIM3UPYIOLIETO OTXKUTA U AyCTEHU3AIUH.

OT 4Yero 3aBUCHUT TOJIIIMHA KPUCTAJUIM3ALMOHHBIX U TU(PQHY3HMOHHBIX MPOCIOEK CBAPHBIX
COEMHEHUH pa3HOpOoaHbIX cTaneil? [1o kakoMy MpHU3HAKY MOXKHO UX OOHAPYKUTH?

Kak Biauser TOMIMMHA NPOCIOCK HAa NPOYHOCTh U IIACTHYHOCTH CBAPHBIX COCAWHECHUN
Pa3HOPOAHBIX CTaJIEH IPU BHICOKMX U HU3KHUX TeMIlepaTrypax?

I'ne pacnonaraercs KpucTauIM3alMOHHAs U AU(Qy3noHHas mpocioiKka MO OTHOLICHHIO
FEOMETPUUYECKON JIMHUM CIUIABJICHUS pPa3HOPOAHBIX cTaneid? I3 Kakux 30H COCTOUT
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g y3noHHas Ipociioika?

Kak BausioT nerupyronige >JeMEHThl MEpPIUTHOM M ayCTEHHTHOM CTajld Ha TOJIIMHY
T PY3MOHHOHN MPOCIONKHU MPH UX CBapKe?

B uém npeumyniecTBa CBapKu pa3HOPOHBIX CTAJICH C MPEIBAPUTEIHLHON HAarUIaBKo? B uém
COCTOUT crienu(uKa MOTyUYEHHUS HAIUTABOK U3 PA3HOPOIHBIX CTaIen?

Korna HexenarenbHa mociecBapo4yHas TepMooOpabOTKa COEAMHEHUH M3 Pa3HOPOIHBIX
craneit? [louemy TepmMooOpabOTKa COCTMHEHUH HE YCTPaHAET OCTATOYHBIX HAPSKCHUNA?
Kakoii aneMeHT 06s1ajaeT HauOOIBIINM IPAPUTU3UPYIOIIUM JEHCTBUEM IIPU CBapKe YyyryHa?
Kak Biuser ckopocTh OXJIaX/I€HUS HA CTPYKTYpY Yyr'yHa IIpHU cBapKe?

Haubonee sppextuBHOE CpeaAcTBO MPeIOTBpaLIeHUS OTOSINBAHUS METajlla CBAPHOTO 11BA U
OKOJIOLIOBHOM 30HBI YyI'yHA.

Kakue cpenctBa BO3AeiCTBHS Ha MeTajll IIBA C LIEJIbIO TOBBIIICHUS KaueCcTBa CBapHBIX
COEIMHEHUI UCIOJIb3YIOT IIPU XOJIOJAHON CBapKu 4yryHa? YcCiOBUs IOJIy4E€HHUS NIPOYHOCTU
cBapHoro coequHeHus1? CrocoObl MOMy4eHUs IIBOB C BHICOKOH MIACTUYHOCTBIO.
[TpuMeHeHre IBETHBIX METAJVIOB U CIUIABOB B CBApPHBIX KOHCTPYKLHUAX. CBOMCTBA LIBETHBIX
METAJIJIOB U CIUIABOB, UCIIOJIB3YEMBIX B CBAPHBIX KOHCTPYKIIUSX.

OcobenHoct (hOPMHUPOBAHHSI CBAPHBIX COCAMHCHHMI W3 I[BETHBIX METAJUIOB W CIUIABOB
(MarHusi, MeJI1, HUKEJsI, THTaHa, TYTOIUIAaBKUX METAJIJIOB).

OcHoBHBIE CIOCOOBI CBApKH IIBETHBIX METAJJIOB U CILJIABOB.

TexHUKa ¥ TEXHOJIOTHS CBAPKH IIBETHBIX METAIIJIOB U CIJIABOB PA3JIMYHBIMH CIIOCOOAMH.

TeMbl KOHTPOJIBHBIX Pa0OT:

No

o/

Tema

OCHOBHBIE CBEICHHUS O CIIELUATIBHBIX CTAISAX U UX MOBEACHUE NIpH cBapke. CocTosHNE U
MEPCIIEKTUBBI NCIOJIb30BAaHUS JIETUPOBAHHBIX TEIIOYCTOMUUBBIX, )KAPONPOUHBIX,
KaApOCTOMKHX, XJIaTHOCTOMKHX, KOPPO3MOHOCTOMKUX CTaJEeN U KapOIPOYHbIX
HUKEJIEBBIX CTaJIel B JHEPI€TUYECKOM, KpUOTEHHOM, XUMHUUECKOM, HEPTEXUMHUUECKOM U
JAPYTUX OTpacisiX MAIIMHOCTPOCHUS JUIsl IPOM3BOJCTBA CBAPHBIX KOHCTPYKLUI

XapakTepucTUKH pabOTOCIIOCOOHOCTH CBAPHBIX COSAMHEHUH KapOIPOYHBIX,
KapOCTOMKHX, XJIaJHOCTOMKUX U KOPPO3UOHOCTOMKUX CTaneH. BinsHue nerupyrommx
00aBOK B CTAJISIX HA MMPUHAJICKHOCTh UX K PA3JIMUYHBIM CTPYKTYPHBIM KJIaccam

[ToBenenue npu cBapke cTajiell NEPIUTHOTO, MAPTEHCUTHOTO, (PEPPUTHOTO,
ayCTEHUTHOI'O KJIaCCOB U CILIABOB HA HUKEJIEBOM OCHOBE. MI3MeHEeHNE CBOMCTB CTaeil B
OKOJIOIIOBHOM 30HE B pe3yJIbTaTe CTPYKTYPHBIX ITPEBPAILCHUI 11O ACUCTBUEM
TepMOo1e(hOpMAIIMOHHOTO IIMKJIA CBAPKU

TexHonornueckass IPOYHOCTh CBApHBIX coelnHeHU. CKIOHHOCTH IIBOB K 00pa30BaHUIO
ra30BbIX BKJIIOUEeHUI. MeTammypruyeckas XapakTepUCTHKa CIIOCOO0B CBapKU
IIJIABJIEHUEM M CBAPOYHBIX MATEPUAJIOB, UCIIOJIb3YEMBIX ITPU MPOU3BOJICTBE KOHCTPYKIUI
U3 CHelMalbHbIX CTajJel U cIijaBoB. Buibl TepMudeckoit 00paboTKH CBApHBIX
COEIMHEHU, ee Ha3Ha4eHUE U c0cO0bl OCYIECTBICHUS

CBapka HU3KOYTJIEPOIUCTHIX U HU3KOJETMPOBAHHBIX KOHCTPYKIIMOHHBIX cTasiel. CocTas,
cBolicTBa 1 obnactu mpumeHeHus1. OOpa3zoBaHue 1B U OKOJIOIIIOBHOM 30HBI, OCHOBHBIE
CBEJIEHUs 0 cBapuBaeMOCTU. OCHOBHAs LI€Jb TEXHUKU U TEXHOJOTUU UX CBAPKHU.
OC00EHHOCTH TeXHUKH U TEXHOJIOTHH CBAapKHU Pa3IMYHBIMU criocobamu. CBoICTBa
CBAPHBIX COEIUHECHUI

CBapka yriepoaucThiX, HU3KO- U CPEAHENIETUPOBAHHBIX 3aKAIMBAOIINXCS CTAJICH.
CocTaB KOHCTPYKIIMOHHBIX U TEIJIOYCTOWYMBBIX CTAJICH, UX CBOWMCTBA U 00JIaCTh
npuMeHeHus. OCHOBHbBIE CBEIEHUS O cBapuBaeMOCTH. OCHOBBI 1T0/1X0/1a K BEIOODY
TEXHUKHU U TEXHOJIOTHH CBAPKU B 3aBUCHUMOCTH OT HA3HAYECHUSI KOHCTPYKIUU.
Oco0eHHOCTH TEXHUKH U TEXHOJIOTHH CBApKU PAa3IMYHBIMU CIIOCOOAMHU, CBOMCTBA
CBAPHBIX COEIUHECHUI




CBapka BBICOKOXPOMUCTBIX MAPTEHCUTHBIX, MAPTEHCUTHO-(PEPPUTHBIX U (DEPPUTHBIX
cranei. Kimaccudukanus craieir, OCHOBHbIE CBOWCTBA M 00acT nmpuMeHeHus. Oomue
PEKOMEHIALMU 110 BBIOOPY cr1ocoOa CBapKH U CBAPOUYHBIX MaTepuanoB. TeXHUKa U
TexHosorus. CBapka MapTEHCUTHBIX U MAPTEHCUTHO-(PeppUTHBIX cTanel. TexHuka u
TEXHOJIOTHUS CBAPKU (eppUTHBIX cTasiell. CBOWCTBA CBAPHBIX COCMHEHUN

CBapka BbICOKOJIETUPOBAHHBIX ayCTEHUTHBIX CTaJ€H U CIIJIABOB.

Krnaccudukanus craieii mo Ha3HaAYEHUIO, COCTaB, OCHOBHBIC CBOWCTBAa. CBaprUBaeMOCTb,
0COOEHHOCTH TEXHUKH M TEXHOJIOTHUH, 00YCIIOBJIEHHBIE COCTABOM CTaJM U Ha3HaYECHHUEM
CBapHOM KOHCTPYKIMHU. CBOICTBA CBAPHBIX COECIUHEHUM

Caapka crierualIbHbIX CTaJIel U HUKEJEBBIX CIJIABOB B SHEPT€TUYECKOM
MAaIIMHOCTPOEHUHU. TPYJHOCTH, BOSHUKAIOIINE IIPU CBAPKE TEILNIOYCTOMYUBBIX CTAJICH
MEPJIIMTHOTO U MAPTEHCUTHOTO Ki1accoB Tuma ISX2HM®A, npeanazHaueHHbBIX s
M3TOTOBJICHHS 000PYIOBaHUS TEIUIOBBIX M aTOMHBIX JICKTPOCTAHIIHIA, paOOTAIOIIETo IPH
TeMmuepaTrypax 400-600°C. [Toaxon k BEIOOPY CBAPOYHBIX MAaTEPHAIIOB JJISl AYTOBOM U
3JIEKTPOILJIAKOBOM CBAPKU, PEKHUMOB CBAPKHU, TEMIIEPATyp MOJ0TPEBa CBAPUBAEMBIX
U3JIeNI U TEPMUYECKON 00pabOTKH CBAPHBIX COSAMHEHU, 00ECTICUNBAIOIINX HX
CTOMKOCTH MPOTUB 00pa30BaHUs XOJOJAHBIX TPEUIUH, BEICOKYIO KapOMPOYHOCTh U
paalliOHHYIO0 CTOMKOCTD

10

Caapka crerualIbHbIX CTajIell B KpUOT€HHOM MalllMHOCTPOEHHUH. Tpyaunocty,
BO3HHUKAIOIINE MIPU CBAPKE XJIAJHOCTOMKHUX CTaJIed MapTEHOMTHOT'O U ayCTEHUTHOTO
kiaccoB tunia OH6, OH9, 08X I8HI0, npenrnaznadueHHBIX I IOTYYCHUS U XPaHCHHS
CKMDKEHHBIX Ta30B IIpH TeMIiepatypax ot 80 1o 250°C. Moaxox K BBIOOPY CBapOYHBIX
MaTepUajIoB U PEKUMOB AYTOBOI CBapKH, 00eCIIeYBaOIINX HEO0OX0JUMYIO
TEXHOJIOTUYECKYIO MPOYHOCTh U XJIQJIHOCTOMKOCTh CBAPHBIX COEIMHEHUN

11

Caapka crieragbHBIX CTalleil B XUMHYECKOM U He(hTEXUMHUYECKOM MAIlIMHOCTPOSHHH.
TpynHocTH, BO3HUKAIOIINE IIPU CBapKe KOPPO3UOHOCTOMKHUX CTalleif MapTeHCUTHOTO,
bepputHOTrO M aycTeHnTHOTO KiaccoB tuma I5X6M, 08XI13, 08XI8BHICT, 10X14T"14HAT,
06X23H28M3 /13T, paboTaromux B KOHTAKTe C arpecCUBHBIMU cpeamu. Iloaxon k
BEIOOPY CBApOUYHBIX MAaTEPHUAIIOB, TAPAMETPOB AYTOBOM CBAPKH M PEKUMOB TEPMHUECKON
00pabOTKH CBapHBIX COEAMHEHUH, 00ECIeUMBAIOIIMX UX TEXHOJIOTUYECKYIO IIPOYHOCTh U
KOPPO3HOHHYIO CTOMKOCTh

12

TexHonorus capku yyryHa. Coctas, CBOWCTBA U KJlacCU(UKALIUS UYTYHOB.
Oco0eHHOCTH TEXHOJIOTUU M TEXHUKHU CBAPKU. TEeXHUKA U TEXHOJIOTHUS 1yTOBOM ropsiuei,
noJyropsiueit u xonoaHoi cBapku. ['azoBas cBapka. [laiika-cBapka. OcoOble BUbI CBApKH

13

TexuHomorus CBAapKU IBCTHBIX METAJIJIOB U CIIABOB HA UX OCHOBC.
06111351 XapaKTCPUCTHKA, Knaccmbmcaum{, obmactu MMPUMCHCHUA. OcoOeHHOCTH
TCXHOJIOTUHN U TCXHUKH CBAPKU

14

Caapka Meau ¥ CIUIaBOB Ha ee ocHOBe. CocTaB, CBOMCTBA, 00IIIE CBEIEHUS O
CcBapuBaeMOCTHU. TeXHHKa U TEXHOJOTUS ra30BOM CBAPKU, TyTOBOI CBAPKU YTOJIbHBIM
3H€KTpO)10M, HOKpBITI)IMI/I 3J'I€KTpOJIaMI/I 101 (1)J'IIOCOM, B 3allIUTHBIX I'a3ax. CBapKa
AJIEKTPOHHBIM JIY4OM, JIEKTPOIUIAKOBAs CBAPKA CBAPHBIX COCTMHEHUM

15

CBapka aJTFOMUHUS | CIIaBOB Ha ero ocHoBe. CocTaB, CBOMCTBA, OOIIHE CBECHUS O
cBapuBaeMOCTHU. TeXHHKa U TEXHOJOTUS ra30BOM CBAPKU, JyTOBOI CBAPKU YTOJIbHBIM
AJIEKTPOJIOM, TIOKPBITHIMH JIEKTPOJaMHU, TI0 1010 (hJIr0ca, B 3aIIUTHRIX razax. CBapka
3JIEKTPOHHBIM JIY4OM, 3JIeKTponuiakoBasi. CBONWCTBa CBapHBIX COCIMHEHUM

16

Capka Maraus M CIUIaBOB Ha ero ocHoBe. CocTaBbl, CBOMCTBA, OOITHE CBEICHUS O
cBapuBaeMOCTU. [ IpyurHBI OrpaHUYEHHOTO IPUMEHEHUS Ta30BOM CBAPKU U AYTOBOU
YTOJIBHBIM M IIOKPBITBIM 3JIEKTPOJOM. TEXHUKA U TEXHOIOIHsI yTOBOW CBAPKHU B
3aIUTHBIX Fa3axX M 3JEKTPOHHOJIYYEBOM CBAPKU

17

CBapka HUKEIS U CIIJIaBOB Ha ero ocHoBe. CocTaB, CBOMCTBA, OOIIHE CBEACHUS O
cBapuBaeMOCTU. TeXHMKa U TEXHOJIOTUs ra30BOM CBApKH, JyrOBOM CBAPKU yTrOJIbHBIM
JIEKTPOOM, MOKPBITBIMH JIEKTPOIaMHU, O] (PIIFOCOM, B 3aIUTHBIX ra3ax. CBapka
AJIEKTPOHHBIM JIY4OM, 3JIeKTpoluIakoBas. CBOWCTBA CBAPHBIX COEAMHEHUN




18

Caapka TuTaHa u CIUIaBOB Ha ero ocHoBe. CocTaB, CBOMCTBA, OOIINE CBEICHUS O
CcBapUBaeMOCTH. TeXHHKa 1 TEXHOJOTHUS AYTOBOI CBapKH 1Moj (PIrocoM B 3aIIUTHBIX
ra3ax, 3JICKTPOHHOJIYYEBOI, 3JIEKTPOILIaKOoBOM cBapku. CBOWMCTBA CBApPHBIX COCIMHEHUN

19

CBapka TyroriaBKuX U XUMUYECKH aKTUBHBIX KOHCTPYKIIMOHHBIX METaIOB (IIUPKOHHS,
HUOOWS, TaHTaJa, MONMOIeHa, radHUs, BaHAIUS, XpoMa, Bolib(ppama). CocTaB, CBOHCTBA,
o0IIre CBEJCHNUS O CBapUBaeMOCTH. TeXHHKA M TEXHOJIOTHSI IyTOBOK CBApPKH B 3alIUTHBIX
rasax, 3JeKTPOHHOJIYYEBOW CBAPKH

20

TexHosorus cBapku pasHOPOIHBIX METAJUIOB U CIUIaBOB. [IpuHIInIBI 00pa3oBaHus
cBapHoro 1mBa. KoHCTpyKIHs cBapHBIX coeAnHEeHU. BBIO0p criocoba cBapku u
CBAapOYHbIX MaTepHaJIOB. T€XHUKA U TEXHOJIOTHS CBAPKH CTAJIM C IBETHBIMHU METAJNIAMU U
CIJIABAMH Ha MX OCHOBE, Pa3HOPOJIHBIX METAJJIOB U criaBoB. CBapka OumeTasuia




puiio:xxkenne 2

OneHovHbIe CpeAcTBa /A IIPOBEACHUA l'lpOMe)l(yTO‘lHOﬁ aTrrecranuu

[TpomesxyTouHas

arrecranusd HWMECT LCJIbI0 OIIPCACINTD

CTCIICHb JOCTHXXCHHA

3aIlJIaHUPOBAHHBIX PE3YJILTATOB O6yquHH II0 AUCHHUIIIIMHE CBAPKA CIELMAJIBHBIX CTAJIEX U CIUIABOB U
IIPOBOOUTCA B (I)OpMe DK3aM€Ha U B (bOpMe BBIIIOJIHEHHUA W 3alUTHI J'Ia60paT0pHBIX paGOT Ha

ISITOM Kypce.

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBeAeHHUs
MPOMEKYTOYHOM aTTeCTALMHU:

CTpyKTypHBIii
JJIEMEHT
KOMITETCHIIHT

[Tnanupyemble pe3yabTaThl
00y4eHus

O1eHOYHEIE cpe€acTBa

[IK-1 CnocobeH paccUMThIBaTH M OTpadaThIBaTh TEXHOJIOTHYECKHE PEXKHUMBI U TMapaMeTpbl
CBAPKH KOHCTPYKIUHU (M3ACIINA, TPOIYKIIUH) TF000H CII0KHOCTH

IK-1.1

Omnpenensier HEOOXOTUMBIH
COCTaB ¥ KOJIMYECTBO
CBapOYHOTO U
BCIIOMOTATEIILHOTO
000pyIOBaHUs, CBAPOYHBIX
MaTepHajoB,
TEXHOJOTNYEeCKOW OCHACTKH,
MpUCIIOCOOIEHUM 1
MHCTPYMEHTA JIIsI
MIPOU3BOJICTBA
(M3rOTOBJICHUS, MOHTAXA,
PEMOHTA, PEKOHCTPYKIIIH )
CBAapHOI KOHCTPYKIIUH
(u3aenui, POyKIINH)
J000H CI0KHOCTH

JaiiTe KpaTKuH OTBET Ha BONPOC:

1. CocraB u cBOicTBa yYIJIEPOAUCTBIX U
HU3KOJIETUPOBAaHHBIX CTaJleH.

2. OOpazoBaHue IBa W OKOJOIMIOBHOW 30HBI.
Crpykrypa u cBOIiCTBA.

3. Texuuka u TEXHOJIOT U CBapKu
YIJIEPOAUCTHIX  HHU3KOJIETUPOBAHHBIX — CTajei
Pa3IUYHBIMU CIIOCOOAMHU.

4. B KaKux ciyvasx HEOOXOIUM
MpeABaAPUTEIBHBIN MTOAOTPEB?

5. Bnusnue mocnemyromeit 00paboTku  Ha
CBOMCTBA CBApHBIX COETMHEHU I u3

YTIEPOJUCTHIX U HU3KOJIETUPOBAHHBIX CTaJIEH.
6. Otnruue CBONCTB OHO- H MHOTOTIPOXOTHBIX
IIBOB.

7.YeM  oTnuM4aeTcss  XUMHYECKHUH
MeTajlla Ba OT OCHOBHOI'O METaljia.
8. Kakme cramm 10  YyBCTBUTEIBHOCTH K
TepMo1e(hOpMaAIIUOHHOMY LUKITY CBapKH
OTHOCSITCS. K HM3KO- U CpPEIHEIEerHpPOBaHHBIM
3aKaJIUBAIOIIMMCS CTAIIAM?

9. Kakoit KpUTEpUi HCIIOJIb3YIOT JUIs
npeaBapUTEIbHON OLICHKU TeMIIepaTyphl
M0/IOrpeBa pH CBapKe.

10. IlepeuncnuTe OCHOBHBIE TEXHOJOTUYECKHE
NpUEMBI, TPUMEHSIEMbIC TSI MPEIOTBPAIICHUS
o0pa3oBaHMs XOJIOJHBIX TPEUIMH TMPHU CBApPKe
3aKAJINBAIOIINXCS CTaJIEH.

11. Kakue cBapodYHbIE MaT€pUATBl UCIOIB3YIOT
JUISL CBAPKU 3aKaJIUBAOIINUXCS CTajeH.

12. Kakwue mporiecchl MOTYT BBI3BaTh CHUKEHHUE
MPOYHOCTH M  IUIACTUYHOCTH MeTala B
CBApPHOM COCAMHEHUM TpU  SKCIUTyaTalluH
W3JIETUH U3 )KapOIIPOYHBIX MEPIUTHBIX CTaJIeH?
13. Kax W3MEHSIETCS CTPYKTYpa
BBICOKOXPOMUCTBIX CTajiell B 3aBUCHMOCTH OT
KOHIICHTPAllMX XpOMa U yriaepozaa’?

COCTaB




14. Kakoii coctaB mpHUCAJAOYHOTO MeETalia
WCITOJIB3YIOT JJISI CBapKH XPOMUCTBIX CTaJeH ¢
IIEbI0 YMEHBIICHUS BEPOSATHOCTH 00OPa30BAHMS
XOJIOAHBIX TPEIIUH?

15. Kakue Buasl mojorpeBa U B  KakoM
JUara3oHe  TEeMIIepaTyp HCIONB3YIOT TP

CBapKe XPOMHUCTBIX cTanei s
NpeaoTBpaIleHusT  00pa3oBaHUsS  XOJIOJHBIX
TPELMH

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

17. CoctaB u cBOICTBa BBICOKOJIETMPOBAHHBIX
CTaJiedl U CILJIaBOB.

18. CapuBaemocTh BBICOKOJIETHPOBAHHBIX
CTaJei.

19. OcobeHHOCTH TEXHUKA ©  TEXHOJIOTHU
CBapKu BBICOKOJIETUPOBAHHBIX cTanein
Pa3IUYHBIMU CIIOCOOAMU.

20. Mepp, O3BOJISIOIINAE YMEHBIIUTh
BEPOSTHOCTh ~ OOpa30BaHUS  TOPSYUX |
XOJIOJTHBIX TpeLuH npu CBapkKe
BBICOKOJIETUPOBAHHBIX CTAJICH.

21. Cytp  CTaOMWJIMBHPYIOLIETO  OTXHMra U
ayCTCHH3AIINH.

22. Or yero 3aBUCHUT TONIIHNHA
KPUCTAIN3AMOHHBIX U JU(G(Yy3UOHHBIX
MPOCJIOEK CBAPHBIX COEAMHEHUU Pa3HOPOIHBIX
craeii? [lo kakoMy MpHU3HAKy MOXHO UX
O0OHapyKUTH?

23. Kak BiauseTr TONIIMHA TPOCIOEK  HA
OPOYHOCTh U IUIACTUYHOCTh  CBapHBIX
COCIMHEHUM  PAa3sHOPOAHBIX  CTalel  IIpH
BBICOKHMX M HU3KUX TeMIieparypax?

24. T'ne pacrionaraeTcsi KpUCTAUTU3alUOHHAS U
mud¢dy3noHHasT TPOCIOKa IO OTHOIICHHUIO
reoMeTpHUYECKON JTUHUU CTUIaBIICHHUS
pa3HOPOIHBIX cTaye? M3 Kakux 30H COCTOUT
Qg dy3noHHas nmpocioika?

25. Kak BIUSIOT  JIETHPYIONIME  DJEMEHTHI
MEePIMTHOM M ayCTEHUTHOW CTalM Ha TOJIIMHY
g dy3noHHas MPOCITIONKa MPU UX CBapKe?

26. B uém mpeumMyIiecTBa CBapKH Pa3HOPOIHBIX
cTajel ¢ mpenBapuTEIbHONW HariaBkoi? B uém
COCTOHUT crenu(uKa MOMyuYeHHUs HAIJIaBOK U3
Pa3HOPOJIHBIX CTane?

27. Korma HexenmaTelbHa TIOCIECBapOYHAs
TepMOOOpabOTKa COCTMHEHUH U3 Pa3HOPOIHBIX
ctaneii? [louemy TepMooOpadOTKa COCTUHEHHIA
HE YCTpPaHSAET OCTATOYHBIX HANPSIKEHUIN?

28. Kakoii snemeHT o0mamaeT HauOOIBIINM
rpa@UTH3NPYIOMUM JIEWCTBUEM TpPU CBapKe
yyryHa?

29. Kak BiMs€T CKOpPOCTh OXJIAKICHUS Ha




CTPYKTYpy UyryHa IIpu cBapke?

30. Haubonee s dexTuBHOE CPEICTBO
MIPEIOTBPALLEHUS 0TOCTMBaHUSA MeTaia
CBapHOTO IIBA U OKOJIOIIOBHON 30HBI.

31. Kakume cpenctBa BO3JCHCTBHS Ha METalll
IIBa C LEJIBIO TOBBIMIEHUS KayecTBa CBAPHBIX
COCIIMHEHUM  HUCIOJIB3YIOT IIPU  XOJIOZHOU
CBapku  yyryHa? YcnoBus MOJTYy4YEHUSI
MPOYHOCTH CBapHOTO coeauHeHusi? CrocoObl
HIOJIy4€HUs IIBOB C BHICOKOH IJIACTUYHOCTHIO.
32. IlpumeHeHHE IIBETHBIX  METAUIOB |
CIUIAaBOB B CBapHbIX KOHCTpykuMsx. CBoiicTBa
LBETHBIX METAJUIOB U CIUIABOB, MCIIOJIb3yEMbIX
B CBapHBIX KOHCTPYKIIMSX.

33. OcobenHocty (OPMHUPOBAHUS CBAPHBIX
COEJAMHEHUI M3 IIBETHBIX METAJUIOB U CIUIABOB
(MarHusi, Meau, HUKENs, TUTaHa, TYTOIUIaBKUX
METaJlIOB).

34. OcHoOBHBIE CTIOCOOBI CBAapKH IBETHBIX
METAaJIOB U CIUIABOB.

35.TexHuKka W TEXHOJIOTUS CBApPKU LIBETHBIX
METAaJUIOB U CIUIABOB Pa3IMYHBIMHU CIIOCOOAMHU.

IIpakTnyeckue 3agaHus:

1. Coneprkanue yriepoaa B HU3KO-, CpeHe- 1

BBICOKOYTJIEPOJUCTON CTAIIN.

2. . Conep:xaHue xpoma B (peppuTHOH,

MapTEHCUTHOM U MapTEHCUTHO-(PEPPUTHOMN

CTaJIu.

3. . ConeprxaHue Xpoma U HUKENS B

BBICOKOJIETUPOBAHHOMN ayCTEHUTHOM CTAJIH.

4. CxemaTtn4ecku U300pa3uTh CTPOCHHUE 30HBI

IUIABJICHUS CTAJIH.

5. I'padmuuecku n300pa3uTh IITUHHBIE U KOPOTKHE

IIJTaKH.

6. Hanucatb popmysisl packuciieHus: MeTallia.

7. Harucats GpopMyity ompeiesieHus: mapameTpa

I10 OLICHKE CKJIOHHOCTH CBAPHOTO IIBa K TOPSTYUM

TpeIlHaM.

8. Hanmucatp opmyn pacuéra SKBUBaJeHTa

yriaepoja Juisl 3aKaluBarOIINXCs CTallel.

9. PactmdpoBaTh ycioBHOE 0003HAUCHUE

AIIEKTPO/IA.

10. CxemMaTu4yHO M300Pa3UTh MOMEPEUHOE

CEYeHHe IEKTPO/Ia.

11. CxemaTnyHO M300Pa3UTh MOMEPEUHOE

CEYeHHE MOPOIIKOBOM MPOBOJIOKHU.

12. CxemaTu4yHO U300pa3UTh PA3JIEIKY KPOMOK

MIPU CTBIKOBOM CBapKe.

13. Hanmucate dopmyiny pacuéra

IPEIBapUTEILHOTO OJOIPEBa IPHU CBapKe

BBICOKOIIPOYHBIX CTaJICH.

14. 300pa3uTh CTPYKTYPHYIO CXEMY

MHBEPTOPHOI'O UCTOYHUKA ITUTAHMUS.

15. Onpenenuts JJIMHY SIEKTPOIA.




16. Onpenenuth pa3HOCTh TOJIIUHBI TOKPBITUS
IIEKTPOAA.

IIpakTnyeckas padora Ne 1

PYUHAS OJIEKTPOAYI'OBAS CBAPKA
N3y4nTh peKUMBI CBAPKH U KOA(PPUIIEHTHI
pacIuIaBiIeHUs], HAIJIaBKU U IOTEPb IEKTPOJHOTO
MaTrepuaa JEeKTPOIOB C PA3IUIHBIM BHIOM
HOKPBITHS.

Be1OpaTh 31eKTpOAbI AJ1s1 CBAPKHU YIIIEPOIUCTHIX
CTaJIeH.

CdopmynupoBaTh BEIBOJBI IO paboTe.
CocTaBuTh OTYET.

IIpakTuyeckasi pabora Ne 2

CBAPOYHBIE MATEPHAJIbI

Llenv pabomvi: I3yduTh OCHOBHBIE BH/IBI
CBapOYHBIX MAaTEPUAJIOB, MX HA3HAYCHUE U
o0mnacth npumeHeHus. CpaBHUTD
TEXHOJIOTHYECKHE CBOWCTBA MATEPHATIOB U
KAueCTBO MOJyYaeMbIX CBAPHBIX I1IBOB.

N3yuuTh mITy4HBIC TUIABSIIAECS STIEKTPOIBI IPU
PYUYHOU OYrOBOH CBapKe, 3JIEKTPOAHbBIE
MIPOBOJIOKHU CIUIOIIHBIE U TIOPOILITKOBBIC TIPU
MEXaHU3UPOBAHHOM JYTOBOM CBApKE B 3aILIUTHOM
rase, 1o (hIrcoM U TIPU AJIEKTPOIILTAKOBOM
CBapKe; B HECKOJIBKO MEHbBIIIEH CTETIEHU
Y4acTBYIOT B (JOPMHUPOBAHUH COCTaBA IIIBOB
(IrOCHI M aKTUBHBIE 3allIUTHBIE ra3bl. [IponsBecTr
3amep Kod(PUIreHTa MOKPBITUS IIEKTPOIOB C
OCHOBHBIM BHJIOM MTOKPBITHSI.

Ykazarb JOCTOMHCTBA U HEIOCTATKU

AJIEKTPOJIOB NP CBAPKE YIIIEPOIUCTHIX CTAJIEH.
CdopmynupoBath BEIBOJIBI IO paboTe.

CocTaBUTb OTUET.

0) Ilopsok npoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJN U KPUTEPHH
OLICHMBAHUSA:

ITpomexyrounas arrecranus no gucuuruinHe «CBAPKA CITELTUAJIBHBIX CTAJIEU
U CIIJTABOB» Bkit0UaeT TE€OpPETUYECKUE BOIIPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHUS
00yyaromyMucs 3HaHUH, U NPAKTUYECKHE 3aJ[aHus, BBIBISIONINE CTENEHb C(HOPMUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TpoBOIUTCA B (hopMe dK3aMEeHau B (pOPME BBITOIHEHUS U 3aIUTHI
KOHTPOJILHOM paboTHI.

Kpurepuu onieHk# (B COOTBETCTBHU C (POPMUPYEMBIMU KOMITETCHIIUSMU U
IUITAHUPYEMBIMU Pe3yJIbTaTaMHu O0yUueHHsI):

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

— Ha OIICHKY «XOPOII0» — 00YyJaroIIUIiCs MOKa3bIBaCT CPEAHUN YPOBEHb CHOPMUPOBAHHOCTH
KOMIICTECHITHIA;




— Ha OLIEHKY «y/J0BJeTBOPHUTEIbHO» — 00y4YalOUIUIics MOKa3bIBAE€T NOPOTOBBIA YPOBEHB
c(hOpMHUPOBAHHOCTH KOMITETEHIHII;

— Ha OLICHKY «HE€YAOBJECTBOPUTEJIbHO» — PC3YyJIbTAT 06yquH;1 HC JOCTUTHYT.

Oop IK3a MOHHOIO OHuJIera

MuHHCTEpCTBO HAyKH U BhICIIero oopa3oBanus Poccuiickoit deneparun

OI'BOY BO «MI'TY um. ''1.Hocosay

YTBEPXKJIAIO
3aB. kageapoiit MuTOduM, A.T.H., 1pod.

C.N.IlnaroB

3K3AMEHAIIMOHHBIN BUJIET Ne 1

Hamnpasnenue noarororku 15.03.01 - MAIITHHOCTPOEHUE
Ipopuas noaroroBku (cnenuaausauus): ObOPY/[OBAHHE H
TEXHOJIOTHA CBAPOYHOI O IIPOHU3BO/ICTBA

Kadenpa MuTOduM

Juctmnmmna 51.B CBAPKA CIHEIUMAJIBHBIX CTAJIEM U CIJIABOB

Yacos o ®I'OC 180 uac.

Dk3ameHarop: doyenm, k.m.H. Muxaiiuyviy C.B.

1. CocTaB ¥ CBOICTBA YIJIEPOAMCTHIX H HU3KOJETHPOBAHHBIX CTAJIEi.

2. Oco0eHHOCTH TEXHUKH U TEXHOJOTHU CBAPKHU BHICOKOJETHPOBAHHBIX CTaJIei
Pa3IuYHBIMHU CIOCO0AMM.
3. IIpaktuyeckoe 3a1aHue.

DK3amMeHaTop (C.B.MuxaiimuIisiz)




