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1. Heaun, 3a70a4m ¥ IJIaHUPYeMble Pe3yJbTaThl 00y4eHNs N0 AUCHUILIUHE

Lenpro ocBOeHUS TUCHUILTUHBI «Teopusi CBaApOYHBIX MPOLIECCOBY SIBIISCTCS:

— O3HAKOMJICHHE CTYJIEHTOB CBApOYHOMN CIELUATbHOCTU C OCHOBHBIMH TE€OPETUYECKUMU
MPEJICTABICHUSIMU B 00JIACTH METAJULYPTUH, KOTOPbIE JIEKAT B OCHOBE CYLIECTBYIOIIUX TEXHOJIOTUI
COCIMHEHUS] KOHCTPYKIIMOHHBIX MaTEPUAJIOB;

— OCBOCHHE METOJIOB BBIOOpAa TEXHOJOTHH H MaTepUAIOB, HWCIONB3YEMBIX B
MaIIMHOCTPOEHUH;

- OCBOCGHHE METOJOB CO3[aHUSl HOBBIX TEXHOJIOTUW, MAlllMH ¥ O0OOPYAOBAaHUS JUIS ITHX
BHJIOB ITPOU3BOICTBA

— W3y4Y€HUE MEXAHUYECKHX, TEXHOJIOTMYECKUX U HKCIUTYaTallMOHHBIX CBOMCTB METAJJIOB U
CILIaBOB;

— ¢opMHUpOBaHUE YMEHHMSI MPAKTUYECKOTO MPUMEHEHUSI METOJ0JIOTUU BbIOOpa MaTepUaioB
Y TEXHOJIOTUI MAalIMHOCTPOCHUS.

- W3y4eHUE CBAPOYHON CHEIHAIBHOCTH (PU3UYECKHX OCHOB OOpa3OBaHUs HEPa3pHIBHBIX
COEIMHEHUH MpU CBapKe U Maike, MPOoLecCoB, TPOUCXOISAIINUX MTPU UX POPMHUPOBAHUU U CMEKHBIX
MIPOLIECCOB, BIUSIONINX HA COSMHEHHE U €r0 CBOMCTBA.

Nzydenne xypca «Teopusi cBapoOYHBIX MPOIIECCOB» CIIOCOOCTBYET PACHIUPEHUI0 HAYIHOTO
Kpyro3opa B 00JIACTH TEXHHYECKHUX HAYK, AT TOT MUHUMYM (DyHIaMEHTaIbHBIX 3HAHHIA, Ha Oa3e
KOTOpBIX Oyaymui OakajgaBp CMOXET CaMOCTOSITENBHO OBJa/IeBaTh BCEM HOBBIM, C 4Y€M EMY
MPUIETCS CTOJIKHYTHCA B MIPO(EeCCHOHAIBHON 1eATeTbHOCTH.

O6yuenue 1o guciuiuiiHe «Teopust CBAapOYHBIX MPOIECCOB»  HAMNPABJICHO Ha
dbopmupoBaHKe Y 00YJArOITUXCS CICTYIONTUX KOMIIETEHITUH:

Kox u HaumeHoBaHMe NHaukaTopbl 10CTHKEHUS] KOMITETEHIMH
KOMIIeTeHIH
[1K-1 - Criocoben HIIK-1.1. PaccunthiBaeT U OTPaOATHIBAET TEXHOJOTUUYECKHE
TCXHUICCKH PEXHUMBI M TApaMETPhl CBAPKU KOHCTPYKUUHN (M3AETUH, MPOLYKIIUH)
MOArOTABIUBATH

JIF000H CIIOKHOCTH
CBapOYHOE MPOU3BOJICTBO,

ero odecrieueHe u
HOPMHUPOBaHUE

HIIK-1.2. OnpenensieTr HEOOXOIUMBIN COCTaB U KOJITUIECTBO
CBApPOYHOTO U BCTIOMOTATEIbHOTO 000PY/I0BAHMS, TEXHOJIOTHIECKOM
OCHACTKH, TPUCTIOCOOJICHUI 1 MHCTPYMEHTA JIJIsl TPOU3BO/ICTBA
(M3roTOBIICHUSI, MOHTAXa, PEMOHTA, PEKOHCTPYKIIMH) CBApHON
KOHCTPYKUUU (3NN, MPOAYKIIUH)

HIIK-1.3. ®opmynupyeT TpeOOBaHUS K METOIaM TIAaHUPOBAHUS
TEXHUYECKON M TEXHOJIOTUYECKOM MOATOTOBKM TPOU3BOACTBA U
BBITIOTHEHUS CBAPOYHBIX PabOT

2. MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa30BaTe/ibHO NPOrpaMMbl

JlucuuIiuinHa OTHOCHTCA K 4acTH, (HOpPMHPYEMOH YyYaCTHHKaMH OOpa30BaTEIIbHBIX
oTHomeHui 6;10ka b1 «Jluctunauael (MOIYITH)».

3. CTpykKTypa u coiep:KaHue TUCUUTINHBI
OO1ast TPYA0E€MKOCTh JAUCIUIUTHHBI COCTaBIsAeT 3 3aueTHbIX equauibl (108 yacos), 5 cemecrp.

3.1. Bwuasl yueOHO# padoThl M TPY10EMKOCTh




Mudp Harpyska

b.1.30 JIuddepenumpoBanHsblii 3auet

b.1.30 Jlexuunu

b.1.30  CeMuHapckue v MpaKTUUECKUE 3aHATHS
b.1.30 CPC

3.1.1.3aounas Gopma oOydeHUS

KommuectBo Enmunna nzmepenus

Yacel

8,00 Yacel

4.00 Yacel

96,00 Yacel

3.2. Temarudeckuii IJIaH U3y4YeHUs! TUCHUTITHHBI
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Cemectp 5
1 Tema 1. Qusuueckue ocnoswl u 7 1 6
K8ANUpUKayUs npoyeccos ceapKu.
2 Tema 2. Quzuko-xumuueckue npoyeccol 6 6
8 0Y2080M paspsioe
3 Tewma 3. He 0y2o6ble mepmuueckue 7 1 6
UCTOYHUKU DHEPSULL.
4 Tewma 4. Tepmonpeccossvie u npeccogo- 6 1 6
MEXAHUYECKUe UCMOYHUKU IHEPSUU
3 Tema 5. TepmoarHaMU4eCKHe OCHOBBI 7 1 6
METAJUTYPTHUECKUX MPOIIECCOB.
4 Tewma 6. Kunemuueckue ocHosbl 6 6
MEMALLYPSULECKUX NPOYECCO8.
7 Tema 7. MeTtaurypriudeckue Mmporecchl 6 1 6
TIPH CBapKE TUIABJICHHEM
8 Tewma 8. Ocobennocmu ceapounotl 6 1 6
Memannypauu
9 Tema 9. OcnosHuvle nonsimus u 3aKombvl 8 7 1 6
pacuemax meniogblx npoyeccos npu
ceapke.
10 | Tema 10. Pacnpocmpanernue meniomsi 6 6 6
npoCmMeuuux cay4asx,
11 | Tema 11. Haepes u nnasnenue memanna 7 1 6
npu ceaprke.
12 | Tema 12. Ocobennocmu npomexanus 6 6
MeNnI08bIX NPOYECCco8 NPu HEKOMOPbIX
cnocobax ceapku.
13 | Tema 13. Obpaszosanue ceapnuix 7 1 6
coeouneHull u hopmuposanue
NepeUUHOL CIMPYKMYpbl MEMaiid wed u
OKOJIOULOBHOU 30HbL
14 | Tema 14. @azosvie u cmpykmypHole 6 6




npespawerusl 6 ceapueaemvblx mMmemajiiax
6 meepOOM COCMOAHUU

15 | Tema 15. Tepmooegopmayuonnsie 7 1 6
npoyeccuvl npu céapke. 3agucumocmu
CBOUCME MEMALI08 U CHIABO8 OM
memnepamypbi.

16 | Tema 16. Obpazosanue mpewun 6 4 1 3
CBAPHBIX COCOUHEHUSIX.

17 | Tema 17. Aenenue oxpynuusanus u 4 1 3
XpYNKoe paspyuieHue Memaiid C8apHbix
coeOuHeHUll.

HUroro 108 8 4 96

3.3.  Conep:xanue TUCHUTLIAHBI

Tema 1. Qusuueckue ocHoswl u Keanupurayus npoyeccos capKu.

TepMmoguHaMUuecKre OCHOBBI TIOJIYYCHHS CBApHBIX, TMAsHBIX M KJIEEBBIX COCIUHEHUH.
DJIEMEHTapHBIE CBSI3U B TBEP/BIX TelaX U MOHOJUTHBIX coeluHEeHUsX. [loHsATHE 0 cBapuBaemMocTH
MaTepuaioB. lcmnonb3oBaHue HHEPruM JUId COEAUHEHHS] U pa3beAMHEHHS MaTepUalloB.
[IpeoOpazoBanue u OamaHC PHEPrUM MpH CBapke. TepMoaMHAMUYECKOE OINpeAeNieHHE CBapKHU.
Knaccugukarus mpoueccoB CBapkH MO HMCTOYHHKAM HHEPTUU. TepMHUYecKHe, TepMOIPECCOBHIE
IIPECCOBO-MEXAHUYECKHE  WCTOYHHMKU. BHEIIHWE MW  BHYTpEHHUE HUCTOYHUKU. OleHka
DHEPreTHIecKo 3(h(HEeKTUBHOCTH M TPEOOBAaHUS K MCTOYHHMKAM DHEPTUU JJIS CBApKU. Y IeNIbHAs
MOTOHHAsI SHEPTUS, pacXoyeMasi IPH CBapKe Kak KpUTepuil 3pPeKTUBHOCTH UCTOYHUKOB.

Tema 2. Qusuxo-xumuuecxkue npoyeccwi 8 0ye08om paszpsade OCOOEHHOCTH SJIECKTPUUECKOTO
pa3psga B razax. [IpoBoAMMOCTh METAIJIOB M Tra30B. DJIEMEHTAPHBIE IPOLECCHl B IJIa3Me JYIH.
[ToreHman noHU3aIUK.

N3yuenne mnasmbl. [loHATHE O TepMOAMHAMUKE TIUIa3Mbl. OJEKTPOHHAsT W HWOHHAas
teMIiiepatypsl. TepMuueckoe paBHOBecHe. KBa3MHENTPAIBHOCTB.

VYpasaenne Cara. D heKTUBHBIN MOTEHIMAT HOHU3ALKU. bananc sHepruu u TemmepaTypsl
B crosibe ayru. [IpusnekTpoaHbie 00J1acTh CBAPOYHBIX JIYT.

OmuccuonHble nporneccel. Karoanas 30Ha. AHoaHas 30Ha. O0muil 6anaHc 3HEPruu B Jyre.
MaruauroruipoguHamMuka Ayru. MarHuTHoe nojie cTo0a Iyru U KOHTypa Ayru. MarHutHoe 1yThbe.
Buemnee maruutHoe moisie u ayra. llepenoc meramna B ayre. Buasl mepenoca. Cunibl B 1yre.
HNmnynecHOE ympaBieHHe NepeHocoM. Buabl cBapounbix Ayr. Knaccudukanus v npUMEHEHHE.
Jlyra moCTOSIHHOTO M MEPEMEHHOT0 TOKOB. JlyrM ¢ MIAaBSIMIMMCS U HEIUIaBSIIUMCS 3JIEKTPOAaMHU.
Jyru oz ¢uirocoM, B razax u B Bakyyme. [111a3MeHHO-1yTrOBbI€ NPOLIECCHI.

Tewma 3. He 0y206ble mepmuuieckue UCmMoOYHUKY dIHEPSU.

DONEeKTPOHHO-Ty4eBble MCTOYHMKU. Puiznyeckue OCHOBBI. banmaHC sHeprum mnpu cBapke.
@DOTOHHOIYYEBBIE UCTOUHUKU. DU3NYECKHE OCHOBBI.

DNeKTpOLLIaKOBbIEe, Ta30IJIaMEHHbIE, TIEUHbIE U IPOYHe TepMUuUeckrue UCTOUYHUKU. KpaTkue
XapaKTePUCTUKU (PU3UKHA UCTOYHHKOB. OCOOEHHOCTH TEPMUYECKUX MCTOYHHKOB JUISI pa3AelieHUs
MaTeprasoB.

Tema 4. Tepmonpeccosvie u npeccogo-mexanuyeckue ucmounuxu snepeuu Knaccupukarms
U DJIEMEHTHl TEOPUHM TEPMONPECCOBBIX HMCTOYHUKOB. DJIEKTPUUECKUN KOHTAKT, 3JIEKTpUUEcKas
WHIYKIUSA U JPYTUe UICTOYHHUKH.

Krnaccudukanus u 31eMEeHThl TEOpUM IPECCOBO-MEXaHWYECKHMX MCTOYHUKOB. I[IpeccoBo-
MEXaHUUYECKUH KOHTAKT (XOJOJHAs CBapka), TPYUIUICS KOHTAKT, BUOPUPYIOUIMH U yoapHbBIE
KOHTAKTBHI.

Tema 5. Tepmoounamuyeckue 0CHO8bL MEMANTYPSUUECKUX NPOYECCOS.
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CapouHbIe TIpoIecChl B 0030p MaTepHUasoB, MOBEPraloIuXcs cBapke. VX moBeaeHue npu
TEPMHUYECKOM CBapoyHOM Bo3jaelcTBUU. OCHOBHBIE MOHATUS W ompeneneHus. l[lpuioxenue
MEpPBOr0 Hadajga TEPMOJUHAMHUKH. OHTANBIUS Kak TemmepaTypHas QyHknus. 3MeHnenue
SHTAIBNUU Tpu  (a30BbIX W XUMHUYECKMX npeBpamieHusx. CraHmapTHbIE — YCJIOBUSL.
Tepmoxumuueckue pacuerbl. llpuiokeHue BTOPOro 3aKOHA TEPMOAMHAMUKH. 3aBHUCHUMOCTD
SHTpONUU OT (a30BOr0 COCTOSHUA U KOHIEHTpaluu BemiecTBa. CTaHAapTHBIE YCIOBHSL.
TepmoauHaMudeckuid moTeHuuan aius sHepruu [ub6ca. YcnoBusi paBHoBecus. [lpunmun Jle-
[[Tarense. PaBHOBecue B rereporeHHbix cuctemax. IIpasumo a3 ['m66ca-Konoranosa. KoncTanTs
paBHOBECHSI JJIsI TETEPOTCHHBIX peakiuii. ONeHKa YCTOWYHMBOCTH OKCHIIOB, CYIb(UIOB U IPYTHX
COETMHEHUI B 3aBUCUMOCTH OT BHELIHUX YCIIOBHIl: TeMIIepaTyphl, JaBJICHUS, KOHIICHTPAIUH.

Tema 6. Kunemuueckue ocnogbl Memaniypeuieckux npoyeccos.

DONeMeHThl y4YeHUsT O KHHETUKE XUMUYeCKuX U Iu(Py3MOHHBIX MPOLECCOB. DHEPrus
AKTHBALIMU U 3aBUCUMOCTH CKOPOCTH IIpoliecca OT TEMIIEPATYPHI.

llennbple peaknuu W UX HCIIOJIIb30BaHHE B cBapke. ['ereporeHHble peakiuu. BiusHue
muddy3un. Kunernueckuii u mudGy3noHHbIN pexxuMsl. ['etepo- auddyszusi.

Tewma 7. Memannypeuueckue npoyeccwi npu ceapxe nidagieHuem.

OxucieHre METauIOB B 3aBUCUMOCTH OT TEMIIEpaTypbl, KOHUEHTpPAllUU KHUCIOpoJaa U
KOHIEHTpaluu okcua. [Iporecchl pacKucIeHus OCaXICHUEM.

Koncrantsl packucineHus. AKTUBHOCTh PACKUCIUTENICH B 3aBUCUMOCTH OT TEMIIEPATYPHI.
KomOuHnpoBaHHbIe pacKuciuTenu. BzaumoseiictBre Metasmia npu cBapke ¢ razoBoil arMochepoii.
OneHka OKHUCIUTENbHOM CrnocoOHOCTH Tra3oBoi cpeabl. Ilponeccsl kapOugooOpazoBaHus U HX
BIUSHUE Ha CBapOYHbIE MpoIlecchl. 3amuTHBIE aTMochepsl U3 akTUBHBIX TazoB: CO2, H2O0.
Mertamtypruueckue ocoOeHHocTu. ['azoriamenHass oOpaboTka MeTawioB. (a3 mnpu cBapke
MeTayioB. (DU3MKO-XMMUYECKHE CBOWCTBA IIJTAKOBBIX a3 M  KiaccupuKalus [UIAKOB.
B3anmopeiicTBrue nutaka ¢ METaIoOM.

TepMmoanHaMuyeckasi U SIEKTPOXUMHUYECKAst OLIEHKA B3aWMO/ICUCTBUS METaJlIa CO [UIAKOM.
Packucnenne u nermpoBaHue mpu 00pabOTKE IIIAKOM CBapoyHOW BaHHBIL. PaduHupoBanme
JKUJIKOTO MeTajuia.

Tema 8. Ocobennocmu ceapounoti memannypeuu MeTamurypruiueckiue 0COOEHHOCTH CBapKu
METAJUIOB 3aKpPbITOM yrod: aBTOMaTHYecKas CBapkKa I0J CIOEM ILJIABJIEHOTO M KEepaMHUYECKOIO
¢uroca, 3IEKTPOLUIAKOBas CBapKa M 3JEKTPOILUIAKOBBIM MeperyiaB MeTamia. Metamtyprudeckue
OCOOCHHOCTH CBAapKH METaJUIOB OTKPBITOW Iyroil. DIEKTPOAbl C MOKPHITUSMH, TMOPOIIKOBas U
roJjiasi MUKpOJIETUPOBaHHAsI MPOBOJIOKA. CUCTEMBI TOKPBITUN AJIEKTPOJIOB M HA3HAUECHUE OTACIIbHBIX
KOMIOHEHTOB (dneMeHToB). Koadduumentsr mnepexona (akTUBHOCTH 3IeMEHTOB). Bpennsie
MPUMECH B METaJUIaX MPH CBAPKE U YMEHBIICHUE X BIUSHUS ITyTEM

00paboTKH MITaKaMU MeTaJlJla CBApOYHOM BaHHBI U Karellb 3JIEKTPOIHOT0 MeTaia. ['a3sl B
METAJJIaX U WX BIIMSHUE HA MPOLECCH CBAPKHU U CBOMCTBA CBAPHBIX COECAMHEHUN. B3aumoeiicTBue
C MeTaJyioM Ta30B U3 arMocdepbl Ayru (BoaopoAd, a3or). Pacmpenenenue BoIOpoAa M €ro
cerperaiys B 30H€ TEPMHYECKOTO BIHSHUSA. Poiib BOOpOAa B BOSHUKHOBEHHMH IOP U TPEIIUH B
CBApHOM COEJIMHEHHH.

Tema 9. Ocnognbie nonsasmus u 3aKoHbl 8 pacyemax menyio8blx NPoYeccos NPU CapkKe.

OcHOBHbIE TOHATUA ©  ompeneneHus. (Cxemaru3alus HarpeBaeMblXx Tel. 3aKOH
temionpoBogHoctn  Pypbe. [loBepXHOCTHasE TEmIOOTHa4a: KOHBEKTUBHBIA W JIyYUCTBIU
teruiooomeHn.  Kpaevie  ycnoBus.  [QuddepeHnumansHoe  ypaBHEHHE — TETUIOMPOBOJHOCTH.
CxemMaTU3UpOBaHHBIE HMCTOYHUKH TEIJIOThl: MIHOBEHHBIE TOYEYHBIM, JIMHEWHBIN, TUIOCKUM,
o0vemubIid. [TpuHIHMn HamoxeHus. HempepbIBHO JeiicTBYIONUE UCTOYHUKU TEIUIOThL. CBapOYHbBIE
HMCTOYHHMKH TEIUJIOTHI. DJICKTPUIECKas Ayra, Ta30BOE IJIaMs, IJIa3MEHHAs CTPYS U UX CXeMaTH3allusl.
DNEKTPONUIAKOBBIN UCTOYHHK TEIUIOTHI, YJIEKTPOHHBIHN JTy4, (POTOHHBIN JIyd, MIa3MeHHas Ayra U UX
cxemaruzanus Tema 10. Pacnpocmpanenue mennomst 6 npocmeuwiux ciayyasx, PacnpoctpaHeHnue
TEIJIOTBl OT JEHCTBUS MTHOBEHHBIX COCPEIOTOYEHHBIX HCTOYHUKOB, OT HEMNPEPHIBHO
JIEHCTBYIONIMX  HEMOJBI)KHBIX ~ HCTOYHHKOB TEIJIOTHI, TIPH BBIPABHUBAHUW  TEMIIEpaTyp.
JBuymuecs: COCpelOTOUYECHHbIE WCTOYHUKU TEIUIOThl MOCTOSHHOM MOIIHOCTH: TOYEYHBIM Ha
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MOBEPXHOCTH TMOJNIYOECKOHEYHOTO Tela, JIMHEHHBIH B OCCKOHEUHOW TIIACTUHE, IUIOCKUM B
OeCKOHEUHOM CTepkHe. [leprozbl TEIIOHACHILEHUS U BbIpaBHUBaHUS TeMIIEpaTyp IpU Harpese
TN ABMXKYIIMMUCA UCTOYHUKAMU TEIUIOTHL. BhICTpOABMKYIIMECS UCTOYHUKHU TEIJIOTHI (TOYEUHBIH,
JUHENHBIN). BiusHue orpaHMYeHHOCTH pa3MepoB Tejla Ha MPOLECChl PaCIPOCTPAHEHUS TEIJIOTHI.
JIBuKEHME HCTOYHUKA TEIUIOTHI BOJIM3M Kpas Tena. JBWKyIIMHCS TOYEUHBIM MCTOYHHUK Ha
IIOBEPXHOCTU IUIOCKOIO CJIOSA. DBBICTpONBMKYILMICA TOYEYHBIA HCTOYHUK HA IIOBEPXHOCTH
mwiockoro cinos. HarpeB ot kpad. Harpes Ttenm Bpamenus. HarpeB y3kux IUIACTHH. Yder
pacnpeeIeHHOCTA NCTOYHUKA TEIUIOTHI B pacueTax. MrHOBEHHBI HOPMaIbHO KPYrOBOW UCTOYHUK
TEIJIOTHl B TOHKOM IUJJaCTUHE M Ha MOBEPXHOCTH MOJYOECKOHEUHOro Tena. JIBuKyluics
HOPMaJIbHO KPYTrOBOW MCTOYHUK TEIUIOTHI.

Tema 11. Haepes u nnasnenue memanna npu ceapxe.

IIporuiaBiaeHne ocHOBHOro Merasia. TertoBas 3pGEeKTUBHOCTb Mpoliecca cBapKu. BiusHue
pe’KuMa CBapKd M TEIUTOPHU3UYECKUX CBOMCTB MeTaia Ha mosie Temneparyp. LlupunHa 30HBI
Harpesa BBIIIE 33JaHHOM TeMIepaTypbl. TepMUYEeCKHil LUK IIPU OJHOIPOXOAHOM CBapKe MU €ro
OCHOBHBIE XapaKTEpUCTUKU. MakCUMalbHBIE TeMIlepaTypbl. MTHOBEHHAs! CKOPOCTh OXJIAXKJICHUS
OpU oIpelesieHHONH Temnepatype. JIuTenbHOCTh NpeOblBaHMS MeTala BbIIIE OIpeaesIeHHON
TeMIieparypbl. TepMHUUYECKUl LMK U €ro peryJIupoBaHME IIPU MHOTOCIOWHON cBapke. Harpes u
IUTABJICHUE MeETajla 3JIEKTPOoAa: IPU PYYHOH IOYroBOW CBAapKe IUTYYHBIMH JJIEKTPOAAMH, IIPU
AIIEKTPOILJIAKOBOM CBapKe, IPU MEXAHU3UPOBAHHBIX CIIOCO0AX 1yrOBOM CBAPKHU.

Tema 12. Ocobennocmu npomexanusi menniogulx Npoyecco8 Npu HEeKOMOPLIX CHOCOOAX
ceapKu.

TenoBble mporecchl MU IEKTPOLLIAKOBOM CBapKe, NMPH pasHbIX CHOCO0aX KOHTAKTHOM
AIIEKTPUYECKON CBapKH (CTHIKOBOM, TOUEYHOM, LIOBHOM), IPU CBapKe TPEHHEM, YJIbTPa3BYKOBOM,
B3PBIBOM, JJIEKTPOHHO-JIy4€BOH, JIA3EPHOMU.

Tema 13. Obpazosanue ceapnvix coedunenuil u GopmMuposarue NepeUdHOU CMpPyKmypbvl
Memanna wea u oxonrowosHou 30nbvl Knaccudukanus cnocoOOB CBapKH IO  COCTOSHUIO
COEIMHSEMBIX TOBEPXHOCTEH. YcCiloBUs 00pa3oBaHMsI CBSI3€il MpU CBapKe B TBEPAOM COCTOSIHUU.
Ponp mnactuyeckoil ngegopmanuu U TeMieparypsl B oOpa3oBaHuu cBsazed. Juddy3noHHBIE
IIPOLIECCH IIPU CBapKe B TBEPAOM COCTOSHUM OJHOPOAHBIX M Pa3sHOPOJHBIX METAIJIOB. Y CIIOBHUSA
o0pa3oBaHUs CBA3€M NpU KOHTaKTe >KUAKOW M TBepjod ¢a3. [loHsATHE O CMAuUMBAaEMOCTH U
pacrekaemoctu. Ponb ¢uirocoB B oOpa3oBaHMHM CcoeIUHEHHH. DU3WYECKHE TPOIECChl B 30HE
KOHTaKTa TBepAOH M Xuakoi ¢a3: auddysus, odpazoBaHue XKUIKUX PACTBOPOB, KPUCTATIIU3ALUSL
Ha [MOJKJIagKe, 00pa3oBaHME SBTEKTUYECKUX CIUIABOB, TBEPABIX pPACTBOPOB M XUMHUYECKUX
coeauHeHuii. OOpa3oBaHME CBAPHOIO COEAMHEHUS INpU CBapke IIaBleHHeM. PacruiaBieHue
OCHOBHOTo Metaiia ¥ KodpduuueHT ¢opmbl mBa. DakTophl, BIMAIONIME Ha KOH(QUTYpalHio
MOBEPXHOCTH CBAPOYHOM BAaHHBI: TUI HCTOYHMKA HAarpeBa, peXHM CBapkH, ¢opma CBapHOTO
COCIMHEHUS, XapakTep pa3/JelKu KpPOMOK, TeIUIOpU3NYEeCKue CBOWCTBA MeTala U Ap.
OCOOEHHOCTH KpUCTAJUIM3ALMU CBapHBIX MIBOB. OOIIME MOJO0XKEHUS TEOPUH KPHUCTAIIM3AIMH.
VcenoBuss paBHOBECHs, 3apOXKICHUE LEHTPOB KPUCTAUIM3ALMM TOMOI€HHOE M TI'E€TEPOTE€HHOE.
Oco0eHHOCTH 3aTBEp/ICHNS METaJlIa CBApPOYHON BaHHBI M (POpMUpPOBaHUE CBAPHOTO 1IBa. PakTopHI,
BIIUSIOLINE HA MEPBUYHYIO CTPYKTYpPY CBapHOro IBa. BiusHHe crocoOOB CBapKH M MapaMETPOB
peKMMa Ha XapakTep KpUCTAUIM3alMU U HampaBleHHEe oced KkpucrammuToB. CKopocTh
KPUCTAJUIM3allMA B PA3JIMYHBIX 30HaX CBAPHOIO IIBAa. BWIbpl NMEPBHUYHON CTPYKTYphl MeTalia
CBapHOIO 111Ba.

X¥uMHUYEcKass HEOJHOPOAHOCTh CBApHOro ImBa. [loHATHE O KOHUEHTPAlMOHHOM U
TEPMUYECKOM  IEPEOXTAXKACHUM. BriusHue pexuma CBapKd Ha  CTENEHb XMMHUYECKOU
HEOJHOPOJHOCTH M paclpeleseHue npuMecen. JIMKBanys CIIaBOB B IPOLECCEe KPUCTAILIA3ALUY.
XuMHUecKasi HEOJHOPOJHOCTh B 30HE crulaBieHus. [luddysus npumeceit B TBepaoi dase.
Koad¢unuent cerperaruu. BivsHrue HEOJHOPOIHOCTH CBAPHOTO COEIMHEHHUS HA €r0 CBOMCTBA.

Mepel yMEHBIIEHHsST XMUMHUYECKOW HEOJHOPOAHOCTH METAIIOB IpU cBapke. Pusznueckas
HEOJTHOPOJHOCTh  KPUCTAJUIMUECKOHM  CTPYKTypbl  CBapHOro  coeauHeHus.  Jledektol
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KPUCTAITMYECKOTO CTpOeHUsl. BakaHcuu, BHEApPEHHBIE aTOMbI U aTOMBI 3amenieHus. [loHsTHE O
JUCIIOKALIMAX, BUJIbI TUCIOKALIHH.

@dusnueckas HEOJHOPOIHOCTh XapaKTEPHBIX YYaCTKOB CBapHOro coequHeHus. CrocoObl
yMeHbIlIeHUs (HU3UUECKON HEOTHOPOTHOCTH.

Tema 14. Dazosvie u cmpykmypuvie npespawjeHus 8 C8aApUBAEMbIX MeMmailax 8 meepoom
cocmosinuy CTPYKTypHBIE MpPEBpAIICHUs] MPU HArPEeBE U OXJIAKICHUM B CTAIAX. XapaKTepHbIE
CTPYKTYpHBIE 30HBI, O00JAacTH MW YYacTKM MeTaula B CBAapHBIX COEAMHEHUSX. BrusHue
TEPMHUYECKOTO IUKJIA Ha CTENEHb ayCcTeHW3aluu cranei mpu csapke. [Ipoueccel pacTBopeHus
KapOUI0B MpHU TEPMUYECKOM IIMKIIE CBapKU. |'OMOreHn3anusi aycTeHuTa npu cBapke. Poct 3epHa.
O06pa3oBanre BTOPUYHON CTPYKTYPhI METaLJIa 1IBA U 30HbI TEPMUYECKOTO BIHSHUSI.

Bropuunble rpaHUIBI 3€peH B TBEPIBIX PACTBOpax M YHMCTHIX Metawiax. OOpasoBanue
MOJIMTOHAIBHBIX TpaHull. XapakTep MpeBpallleHus ayCTeHHTa B 3aBUCHMOCTH OT CKOPOCTH
OXJIAX/IEHUSI TpH cBapke. lIpeBpaimieHus B cTaisix B 30HE OTIyCKa. PekpHcTaiu3anioHHbIE
nporuecchl. CTapeHne MeTaljIoB.

[TonaTne o neopMalMOHHOM U TEPMHUECKOM CTAPEHUU. MapTEHCUTHOCTAPEIONINE CTaIH.
BnusiHue nerupyromux 3JIeMEHTOB Ha YIPOYHEHHE MapTeHCHUTA Mpu ctapeHuu. CTapeHue CIiiaBoB
Ha aFOMUHUEBOH OCHOBE. CTPYKTYpa M CBOMCTBA IIBA M OKOJIOUIOBHOW 30HBI PA3IMYHBIX TPYIII
METAJIJIOB U CIJIaBOB. MUKPOCTPYKTypa IIBa M 30H TEPMUYECKOTO BIHMSHHS IPH Pa3TUYHBIX
cnocobax cBapku. CBapHbBIE COEAMHEHUS HU3KOYTJIEPOAWCTON CTallM, 3aKaJMBAIOIINXCS CTaJeH,
BBICOKOJICTUPOBAHHBIX CTajedl aycTeHUTHOro u ¢eppuTHoro kimaccoB. CTpoeHHE CBAapHBIX
COCMHEHUH IBETHBIX METAJIJIOB U CILJIABOB.

Tema 15. Tepmoodepopmayuonusvie npoyeccot npu ceapke. 3a8UCUMOCMU CBOUCMS
Memainios u cniagos om memnepamypbi.

Tunuuneie nuIaTOMETpUYECKHME KPUBBIE METAUIOB MpH cBapke. Buabl aedopmanuii mpu
CBapke: CBOOOJHBIC (TeMmepaTypHble), COOCTBEHHBIC (BHYTpPEHHHE) H  (OPMOU3MEHEHHS
(naOnromaeMble); CBSI3b MEXIY YKasaHHble Bujgamu aedopmanwmii. [ledopmanuum ympyrue u
TUTACTHYECKHE.

[IpononeHble, momepeyHble H CABUTOBbIe JAedopmammu mpu cBapke. I[lonstue o
TepMoie)OpMAIMOHHOM ~ [MKJIe  cBapku. Ilmactmueckme gedopmanmuu W xapakrep UX
pacmipeienieHusi B cBapHbIX coenuHeHnsx. Konnentpamus nedhopmanuit. Kunetnka nedopmanuii B
BBICOKOTEMIIEPATYPHOH 30HE CBapHBIX COCIMHEHWH, BBI3BIBAEMBIX W3THOOM CBapHBaEeMbIX
aneMeHTOB. Ponb 3akperieHuii B GopmupoBanuu aedopmaruii. TUnUyHBIE MONS OCTATOYHBIX
HANPSDKEHUH B CBapHBIX COCIMHCHUSX. BIIMsSHIE peKUMOB CBapKH, TIOJJOTPEBA M HHTCHCU(PUKAITUN
OXJIAKIEHUS Ha TepMOoJie(OPMAIIMOHHBIE MPOIIECCHI IPU CBapKe.

Tewma 16. Obpazosanue mpewun 6 c6apHbIX COCOUHEHUSIX.

MexaHuuyeckrue CBOICTBA METaUIOB W CIUIABOB B YCJIOBHSIX BO3JIEHCTBUS CBapOYHOTO
TEPMUYECKOTO LUKJA. XapakTep M3MEHEHHUS MPOYHOCTH M TUIACTHYHOCTH MOJUKPUCTAILTHYECKUX
Ten B o00JacTH BBICOKMX TeMIeparyp. BHyTpu- u MeXKpucCTaIUTHas Jaedopmaius.
TemmnepaTypHbIe HHTEPBAIIBI

XpYIKOCTH B O0JIaCTH  OKOJIOCOJHMAYCHBIX —Temmeparyp. KpucramnmmzanuoHHsle u
MOJIMTOHU3AIMOHHBIC TOPSYME TPEIIMHBI, THIIOTE3bl TPHPOJABI WX O00pa30BaHUS, (PAKTOPHI,
BIMSIONIME Ha 00pa3oBaHHE TrOpsSYMX TpPEIMH Mpu cBapke. CrocoObl OIEHKH COMPOTHBIIIEMOCTH
CIIaBOB OOPA30BAaHMIO TOPSYMX TPEIIUH TP CBapKe: 0€300pa3loBbIe METO/IbI, TEXHOJIOTHIECKHAE U
nabopaTtopHbie MPOOkI, KOMMYECTBEHHBIE METOANK. MeToabl O0pHOBI ¢ TOPSYUMU TPEIIMHAMH TTPU
cBapke. XOJOJHBIE TPEMHUHBI MpH cBapke. CKIOHHOCTH CIUIABOB, MPETEPIEBAIOT MOJIUMOPQGHBIE
MpeBpalleHus] MpU CBapKe, K OOpa30BaHHUIO TPEIIMH TPU JIUTEIHHOM HarpyxeHuu. DakTopsl,
OTIpENIeNISIONINE BOSHUKHOBEHHE XOJIOHBIX TPEIINH B CBAPHBIX COCTMHECHUSX.

Mexanu3m paspylieHus. BrnusHue pexuMoB CBapKH, COCTaBa CILUIABOB HA BOZHUKHOBEHHE
XOJOAHBIX TpemuH. Croco0bl OIEHKH COMPOTHBISIEMOCTH CBAPHBIX .COCITMHEHHH OOpa30BaHUIO
XOJIOJHBIX TpeIuH: 0e300pa3loBble METOAbl, TEXHOJOTHYECKHe U JabopaTOpHbIE MPOOBI,
KOJINYECTBEHHBIE METOJUKH. Mepbl OOpbOBI C TMOSIBJIEHHEM XOJOAHBIX TPEIIMH B CBapHBIX
COEIIMHEHUSX.
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Tema 17. Henenue oxpynuusanus u xpynkoe paspyuierue mMemania c6apHuiX COeOUHEHU.

JlepopmalimoHHOE W TepMHUYECKOe cTapeHue Mpu cBapke. OXpymnuMBaHHE B CBSI3H C
(a3oBbIMH NpeBpalIeHUsIMI. MeTOIbI OIICHKH CTeNeHn oxXpymyuBanus. CrocoObl MpeIoTBpaIeHHS
OXpYITYMBAHUS METaJula CBapHBIX coeAnHeHui. [IpenoTBparienus TpemuH.

3.4. TemaTuka ceMHHAPCKUX/MPAKTHYECKHX U J1a00PATOPHBIX 3aHATHIA

3.4.1. CemuHapcKue/MpaKTUICCKUEC 3aHATHS

IIpakTnuyeckass padora 1. Omnpenenenne 35(P(PEKTUBHON MOIIHOCTH  CBaPOYHBIX
UCTOYHUKOB TEIJIOThI KOJIOMETPUUYECKHM MeToJIoM. — 1 yac.

OcHauienue:

- YyacTok cBapku maBieHueM. OcHoBHOe oOopynoBanue: cBapounbiii uaBeptop SIS CL,
aBToMaT s nyroBod cBapku AJID-1202, capounsiii Tpancopmarop T/[-200, cBapouHbiid
BeimpsamutTenb BJIY-1202, momyaBTromar cBapounbld MII3-4A ¢ ucrounukom BJ[Y- 3020,
cBapounblii aBtomar AJII-502, mpeobpazoBarens cBapounslii I1C-200, yHHBepcalbHBIN
anekTpoctaruueckuit punbtp JOBA 1-06

IIpakTnueckas padora 2. Harpes u pacmiaBieHue 31eKTpoaoB. — 1 yac.

OcHaileHue:

- Yuactok cBapku 1uiaBneHneM. OcHOBHOe 00opyaoBaHue: cBapounsiid naseptop IS15 CL,
aBromar Uil ayroBod cBapku AJID-1202, capounsiii Tpanchopmarop T/I-200, cBapouHblii
Bemmpsmutens BJY-1202, momyaBromar cBapounsiii MII3-4A ¢ ucrounmkom BJ[Y- 3020,
cBapounbli aBromar AJI[-502, mnpeoOpazoBarens cBapounbiii [1C-200, yHHBepcaabHBIN
anekTpocrarnyeckuid pustp DDPBA 1-06

IIpakTnueckas padora. [IponnaBieHne OCHOBHOrO MeTajlja MpU HaljaBKe BAJIUKOB. — 2
yac.

OcHaileHue:

- Yuactok cBapku 1uiaBieHrneM. OcHOBHOe 00opynoBaHue: cBapounsiid naeeptop IS5 CL,
aBToMaT Ui nayroBod cBapku AJID-1202, capounsiit Tpancpopmarop T/[-200, cBapouHsblit
Bemmpsmutens BJIY-1202, momyaBromar cBapounsiii MII3-4A ¢ ucrounmkom BJIY- 3020,
cBapounblii aBtomar AJII-502, mpeobOpazoBarens cBapounslii I1C-200, yHHBepcalbHBIN
anekTpocrarndeckuid pursTp DDBA 1-06

IIpakTnyeckas pabora 4. lccienoBaHue HOHM3UPYIOLIETO JEHCTBUS KOMIIOHEHTOB
AJIEKTPOJIHBIX MOKPBITHI. — 1 yac.

OcHnaiueHue:

- Yuactok cBapku ruiaBneHneM. OCHOBHOe 00opyaoBaHue: cBapounsiid naBeptop IS5 CL,
aBToMaT s nayroBod cBapku AJIdD-1202, capounsiit Tpancpopmarop T/[-200, cBapouHsbiit
Bemmpsvutens BJY-1202, momyaBromar cBapounsiii MII3-4A ¢ ucrounmkom BJIY- 3020,
cBapounblii aBtomar AJII-502, mpeobOpazosarens cBapounslii I1C-200, yHHBepcalbHBIN
anekTpocrarndeckuid purstp DDPBA 1-06

3.4.2. JlaGopaTopHble 3aHATUS
He npenycmotpeno

4.5. TeMaTuka KypCcOBBIX MPOEKTOB (KypPCOBBIX padoT)
KypcoBoii mpoexT — He mpeycCMOTpeH.
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4. Y4eOHO-MeTOoAMYecKOe U MHGOPMAILHOHHOE 00ecrieYeHHe

4.1. HopmaTtuBHbIe 10KyMeHTbI 1 'OCThI

I'OCT 14771-76 [lyroBasi cBapka B 3alllUTHOM T'a3e. COCIMHECHHS CBApPHBIC

I'OCT 8713-79 Csapka mox (IIOCOM. COEIMHEHHsSI CBapHbIE OCHOBHBIC THIIHI,
KOHCTPYKTUBHBIE 3JIEMEHTBI U pa3Mepbl

I'OCT 5264-80 Pyunas nyroBas cBapka. COCIWHEHUS CBApHBIC OCHOBHBIC THIIHI,
KOHCTPYKTUBHBIE 3JIEMEHTBI U pa3Mepbl

I'OCT 3242-79 CoenuHeHus CBapHbIE METOIbI KOHTPOJISI KAUeCTBA

I'OCT 2601-84 Cpapka metayioB. TepMHUHBI U OTpe/ICTICHUS OCHOBHBIX TTOHATHI

I'OCT 11969-79 Cpapka mnaBienueM. OCHOBHBIE MTOJOXKEHUS  UX 0003HAUCHUS

I'OCT 19521-74 TOCT 28915-91 Cgapka nazepHas umiyibcHas. CoeuHEHUs CBapHbBIC
toueuHble. (OCHOBHBIC THUIBI, KOHCTPYKTUBHBIE OJEMEHTHI U pa3MepblCBapka METalIoB.
Knaccudukamms

I'OCT 34061-2017 Csapka u poJCTBeHHbIe mpouecchl. OmpeneneHne CcoaepKaHus
BOJIOPO/Ia B HAIUIABJICHHOM METaJlJie U MEeTaJlle I11Ba AYTOBOW CBapKH

I'OCT P UCO 857-1-2009 Cpapka u poxactBeHHble mpouecchl. CrioBapb. Yacts 1.
[Tponeccel cBapku MeTayioB. TepMUHBI U ONIpeIesIeHUs

I'OCT P UCO 4063-2010 Crapka U pOACTBEHHBIC Mporecchl. [lepedeHs W yCIIOBHBIC
0003HaueHMsI TPOLIECCOB

I'OCT 3.1705-81 Equnasi cuctemMa TEXHOJIOTHYECKOH mokymeHtauuu. [IpaBuna 3ammcu
onepauuii u nepexo1oB. Capka.

I'OCT 2601-84 Cpapka metaisioB. TepMHHBI U ONIpeIeIEHUS] OCHOBHBIX TIOHSATHHA.

I'OCT 11969-79 Capka mnaBinenueM. OCHOBHBIE MOJOXKEHHS U UX 0003HAYCHUSI.

I'OCT 19521-74 Csapka metamioB. Knaccuduxanusi.

I'OCT 29273-92 CpapuBaemoctb. OnpeieneHue.

I'OCT 23870-79 CapuBaemMocTh cTajeil. MeTo OlEeHKH BIHMSIHUS CBAapKH TUIABICHHEM Ha
OCHOBHOW METaJl.

I'OCT 30430-96 Capka jayroBas KOHCTPYKIIMOHHBIX YYTyHOB. TpeOoBaHUS K
TEXHOJIOTHYECKOMY MPOLIECCY.

I'OCT 30482-97 Crapka craneil siekTponurakoBasi. TpeOOBaHHS K TEXHOJOTHUYECKOMY
nporieccy.

I'OCT 29297-92 Capka, BBICOKOTEMIIEpaTypHass M HHU3KOTEMIIEpaTypHas Iaika,
naiikocBapka MeTayuioB. IlepeueHs 1 ycioBHbIE 0003HaUEHUS TPOLIECCOB.

I'OCT 2.312-72 Enunas cucTteMa  KOHCTPYKTOPCKOW — JOKYMEHTAI[MH. Y CIOBHBIE
n300pakeHust 1 0003HaYEeHUs [IBOB CBAPHBIX COEIMHEHUH.

I'OCT P MCO 17659-2009 Crapka. TepMHHBI MHOTOSI3BIYHBIC JJIsI CBAPHBIX COSTHHCHU.

I'OCT P HMCO 857-1-2009 Capka u poactBeHHble mporuecchl. CnoBapp. Yacts 1.
[Tpormeccer cBapku MeTayIOB. TepMUHBI U OTIPEISIICHUSL.

I'OCT 20549-75 Jlud¢y3uoHHas cBapka B BaKyyMe pabounx 3J€MEHTOB pa3elUuTeIbHbIX U
$hopMo0Opa3yOIMKX MTAMIOB. THIOBOM TEXHOJIOTHYECKUH TIPOIIECC.

OCT 92-1152-75 Cpapka u naiika. [lonrotoBka nmoBepXHOCTH AeTajeH MO CBApKy U MalKy.
O6paboTka cOOPOYHBIX €AUHUIL TIOCIIC CBAPKH M ITANKH

OCT 92-1611-74 KoHTpOJb MPOCBEYMBAHNEM CBAPHBIX U MASTHBIX COSAMHEHUI

4.2. OcHOBHasi IMTepaTypa

1. Teopus cBapodHBIX TIpoiieccoB: YueOHuk s By30B / A.B.Konosanos, A.C.KypkuH,
3.JI. Makapos, B.M.Heposusiii, b.® fAxymun; [lox pen. B.M.Heposnoro. — M.: U3zn-so MI'TY
uM. H.D.baymana, 2007. — 752 c.: min. (47 wr)
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https://www.gost-svarka.ru/gost_processi_svarki/gost_29297-92.html
https://www.gost-svarka.ru/gost_processi_svarki/gost_2.312-72.html
https://www.gost-svarka.ru/gost_soedinenie_svarnoe_tip_pazmer/gost_17659-2009.html
https://www.gost-svarka.ru/gost_processi_svarki/gost_857-1-2009.html
https://www.gost-svarka.ru/gost_processi_svarki/gost_20549-75.html
https://www.awelding.ru/download/4540/
https://www.awelding.ru/download/4540/
https://www.awelding.ru/download/4637/
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4.3. lonoJHUTEeIbHAS JUTEepaTypa

1. 2. Hdemox, P.M. Teopus cBapouHbx mnporeccoB. DPU3NYECKHUE M TEXHOJIOTHYECKUE
CBOMCTBA JICKTPOCBAPOYHOM AYTH [ DIEKTPOHHBIN pecypc] : yued. mocodue — DIEKTpOH. JaH. —
Tomck : TITY, 2013. — 118 c. — Pexum moctyma: https://e.lanbook.com/book/45134. — 3arm. ¢
JKpaHa.

[TporpammHoe oOecrieueHre He MPETYCMOTPEHO.

4.4, JnexkTpoHHBIE 00pa3oBaTeIbHbIE PeCypPChl

[IpoBenenue 3aHATUI U aTTECTAIUI BO3MOXKHO B TMCTAHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CHUCTEMBI JucTaHIMOHHOro oOydeHus yHuBepcutera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoii AIeKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo BceM pazienam mporpamMmbl:

HaszBanue D0P CcblIka

Teopusi CBApOYHBIX MTPOLIECCOB https://online.mospolytech.ru/enrol/index.php?id=3794

4.5. JIunieH3nOHHOE U CBOOOTHO PAacPOCTPaHsIEMOe TPOrPaMMHOe ofecreyeHne

JIuIieH3sHOHHOE M CBOOOJHO PAaCHpOCTpaHSIeMOE NpOorpaMMHOE oOecleuyeHne — He
IPEyCMOTPEHO.

4.6. CoBpemeHHble NpodecCHOHAIbHbIE 0a3bl JAHHBIX U HH(OPMALHOHHbIE
CIIPaBOYHbIE CHCTEMbI

Kaxnp1ii cTyeHT o0ecrieyeH HHANBUYTbHBIM HEOTPaHUYEHHBIM JIOCTYIIOM K
3NEKTPOHHBIM OHOIHOTEeKaM yHuBepcuTeTa (elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog)
K JIEKTPOHHO-OMOIMOTEUHBIM cHCTEMaM (3JIEKTPOHHBIM OUOIHOTEKaM):

1. https://lanbook.ru — 3BC «3narenscraa Jlauby.

2. https://urait.ru — O6pasosarensnas miardopma «FOPAWTY.

3. https://biblioclub.ru — 3BC «YHuBepcUTeTCKast OMOINOTEeKa OHJIANH.

4. https://www.elibrary.ru — Hayunas snexrponnas 6ubmuorexa e.LIBRARY.ru.

5. MarepuajibHO-TEXHHYECKOE o0ecrevyeHue

VYHuBepcutrer  pacrosiaraeéT  MaTepualbHO-TEXHMUYECKOM  0a30i, COOTBETCTBYIOLIEH
JEMCTBYIOIMM TIPOTUBONOXAPHBIM MpPaBUIaM U HOpMaM M oOecneuuBarolleld MpoBeAECHUE BCeX
BUJIOB JIUCHUIUIMHAPHON MOJTOTOBKU MO JUCHUILIMHE « Teopusi CBapOUYHBIX MPOLIECCOBY.

CrnenmanusupoBaHHble yueOHble aynutopun AB2502, AB2503, AB2505 u naGoparopus
kadenpst AB2101 «O6opynoBaHue U TEXHOJIOTHUS CBAPOYHOTO MTPOU3BOJICTBAY.

1. Pa3naTrounble MaTepHalsl 110 pasjienam Kypca;

2. [InakaTsl, ciaiipl, AEMOHCTPALMOHHBIE MaTepUaibl U yueOHble (GUIBMBI 10 pa3ienam
Kypca.

3. B ayn. 2101 JlabopaTopuu kadeaps «O00pya0BaHNE U TEXHOIOTHUS CBAPOIHOTO
IIPOM3BOJICTBA» 000PYAOBAaHUE U amaparypa Ha KOTOPOi MPOBOASATCA 1a00paToOpHbIe pabOThI

- KOHTakTHas MammHa MT1614

- MallliHa JJIs OBHOU cBapku MI112002

- mammHa MC502

- MaIlIMHA pa3pbIBHASA

- koHTakTHast MamuHa MTII-1409 - 4Perynstops! nukia ceapku PKM-805


https://lanbook.ru/
https://urait.ru/
https://biblioclub.ru/
https://www.elibrary.ru/
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- Yuactok cBapku 1uiaBieHrneM. OcHOBHOe o0opynoBaHue: cBapounslidi nuseptop ISI 5 CL,
aBToMar I ayroBoit cBapku AJ[D-1202, capounsiii Tpanchopmarop T-200, cBapouHbIit
Beimpsvutens BJIY-1202, momyaBromar cBapounsiii MII3-4A ¢ ucrounmkom BJIY- 3020,
cBapounbli aBTo-mMar AJI['-502, mnpeoOpazoBatensy cBapounbii [IC-200, yHUBepcaabHBII
anekTpocrarnyeckuid pusTp IDPBA 1-06

6. MeToauueckue PEeKOMEHIANN

6.1. Meroauyeckue peKOMeHIALMH [JIsl TNpenoaaBaTe/isi M0 OPraHU3aALMU

o0yueHus

OCHOBHBIM TpeOOBaHMEM K TPENOJABAHMUIO JAUCUUIUIMHBI SBJISAETCS  TBOPYECKHIA,
IpoOJIEMHO-TUAJIOTOBBIN MHTEPAKTUBHBIN OJXO0/, TO3BOJISAIONIMN TOBBICUTh HHTEPEC CTYJIEHTOB K
COZIEP’KaHMIO y4eOHOro MaTepHaa.

OcHoBHas opMa U3ydeHUs M 3aKpEIUICHUs 3HaHUH [0 ATON JUCLHUIUIMHE — JIEKLIUOHHAS U
npakTuueckas. [IpenonaBarens AOHKEH MOCIENIOBATENIbHO BBIYUTATh CTYJIEHTaM psiji JIEKLMM, B
X0lle KOTOPBIX CJIENYET COCPENOTOYNTH BHUMAHUE Ha KIIOYEBBIX MOMEHTaX KOHKPETHOIO
TEOPETUYECKOI0 MaTepuaja, a TakKe OpraHU30BaTh NPOBEACHHE MPAKTUYECKUX 3aHATHH TakuMm
o0pa3oM, 4YTOOBI aKTHBH3MPOBATH MBIIUICHHE CTYACHTOB, CTUMYJIHPOBATH CaMOCTOSITEIHHOE
U3BJICUECHHE UMM HEOOXOJUMOM HH(pOpMALMU U3 PA3IUYHBIX UCTOYHUKOB, CPABHUTEIIbHBIA aHAIN3
METO/IOB pEIICHU, COMOCTABICHUE MOMYYCHHBIX PE3yJIbTaToB, (POPMYIUPOBKY M apryMEHTAIIHIO
COOCTBEHHBIX B3IVIJIOB HA MHOTHE CIIOPHBIE IPOOIEMBI.

OcHOBY y4eOHBIX 3aHATHH MO IUCIMILIMHE COCTaBISIOT JIeKIuH. B mpomecce oOydeHus
CTYACHTOB MCIIOJIb3YIOTCSI pa3jIMuHble BUJbl YUEOHBIX 3aHATUH (ayIUTOPHBIX U BHEAYJUTOPHBIX):
JICKIMH, CEMUHAPCKHUE 3aHATHs, KOHCYIbTAllMM U T.J. Ha mepBOM 3aHATHM MO JaHHOW y4eOHOMH
JUCLUIUIMHE HEOOXOAMMO O3HAKOMUTBH CTYJICHTOB C IOPSJIKOM €€ M3Y4YEeHHUs, PacKpbITh MECTO U
pOJIb UCUUIUIMHBI B CHCTEME HayK, €€ IPaKTU4YEeCKOe 3HAu€Hue, JOBECTU [0 CTYICHTOB
TpeOoBaHus Kadenpsl, OTBETUTh Ha BOIPOCHI.

[Tpu moArOTOBKE K JIEKIIMOHHBIM 3aHATHUSAM 110 Kypcy «Teopusi cBapoO4YHOTO NMPOU3BOICTBA»
HE0O0X0/MMO MpOAyMaTh IUIAH €ro MPOBENCHMS, COJEepKAaHWE BCTYHMHUTEIbHOH, OCHOBHOW U
3aKJIIOYUTEIBHOW 4YacTH JIEKLIMH, O3HAKOMHUTBbCSI C HOBMHKaMHM Y4YeOHOH U METOIUYECKOU
JUTEPATyphl, MyOIUKAIMAMU MEPUOANUYECKON MeYaTu MO TeMe JEKIIMOHHOIO 3aHATHUS, ONPEIEIUTh
CpEeICTBAa MaTEpHUATbHO-TEXHUUECKOTO O0O€ecleyeHHs] JIEKIMOHHOTO 3aHATHUS M MOPSA0K HX
WCIIOJIb30BAaHUS B XOJI€ YTCHMS JIEKIIMUA. Y TOUHUTH IUIAH MPOBEIEHUS MPAKTUYECKOTO 3aHSTHS 110
TEME JIEKIUH.

B XoJlie J1EeKIMOHHOTO 3aHATHS NpenojaBaTeib J0JDKEH Ha3BaTh TeMy, Y4eOHbIE BOMPOCHI,
03HAKOMUTbH CTY/IEHTOB C IIEPEYHEM OCHOBHOM U JIOTIOJIHUTEIBHON JIUTEPATYPHI IO TEME 3aHSITHSI.

Bo BcTynuTenbHOM yacTu KM 0OOCHOBATH MECTO U POJIb M3ydaeMoOi TeMbl B y4eOHOMH
JTUCIUIUINHE, PACKPBITh €€ MpakTUyeckoe 3HaueHue. Ecim uuTaeTcss He mepBas JEKLUs, TO
HEOOX0/MMO YBs3aTh €€ TeMy C NpeAblayllied, He Hapylas JOTMKH H3J0XKEHUS Y4eOHOTo
MaTepuaia. Jlekuuio cieayer HauMHaTh, TOJIBKO YETKO 0003HAUYMB €€ XapakTep, TEMY U KpYr Tex
BOIIPOCOB, KOTOPBIE B €€ X01€ OyIyT pacCMOTPEHBI.

B ocHOBHOI dYacTu JeKIMHM CIIeyeT pacKpblBaTh COJEp>KaHUE Y4E€OHBIX BOIIPOCOB,
AKLIEHTUPOBAaTh BHHUMAHUE CTYACHTOB HA OCHOBHBIX KaTEropusx, SBICHHMSIX U IPOLECCAX,
OCOOEHHOCTSIX UX MPOTEKaHUs. PacKpbIBaTh CYIIHOCTh M COAEpKAHHE PA3IMYHBIX TOUYEK 3PEHUs U
Hay4YHbIX TIIOIXOJJOB K OOBSCHEHUIO TeX WIM UHBIX sBICHUH u mponeccoB. Cremyer
apryMeHTHPOBaHO 00OCHOBATh COOCTBEHHYIO MO3UIUIO MO CIIOPHBIM TEOPETHUYECKHUM BOIPOCAM.
[TpuBoauTe mpHUMeEpHl. 3anaBaTh MO XOAY HM3JIOKEHUS JIEKIMOHHOIO MaTepuana pUTOPUYECKUE
BOIPOCHl M CaMOMY JaBaTb Ha HUX OTBET. DTO CHOCOOCTBYET aKTUBHM3ALMM MBICIUTEIbHON
JIESATEIIBHOCTH CTYJIEHTOB, IOBBIIIEHUI0O WX BHMMAHHA U HUHTEpeca K MaTepually JIEKIHH, €€
conepxanuto. IlpenonaBaTens AOKEH PYKOBOAUTH PabOTON CTYIAEHTOB IO KOHCIIEKTHPOBAHHUIO
JEKIIMOHHOTO MaTtepHaja, MOJYepKUBaTh HEOOXOAMMOCTb OTPaK€HHs B KOHCIEKTaX OCHOBHBIX
MOJIO’KEHUH U3ydaeMoU TeMbl, 0cO00 BbIAENSS KaTerOpUitHBIN amnmapar.
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B 3axmounTensHON YacT JIEKIMK HE00X0AUMO c(hopMyTupoBaTh OOIIME BBIBOJBI 10 TEME,
PACKPHIBAIOIINE COJCpPKAHUE BCEX BOMPOCOB, IOCTABICHHBIX B JeKIuHd. OOBSIBUTH IUIaH
OUYEPEHOTO CEMUHAPCKOTO WM JIAOOPaTOPHOTO 3aHATHS, JaTh KpaTKHEe PEKOMEHAALUU TI0
HOATOTOBKE CTYAEGHTOB K CEMHHApy WM JabopaTopHOil pabore. OmnpenenuTb MECTO M BpeMs
KOHCYJIbTAIlMH CTYJIEHTaM, I0>KEJIaBIIUM BBICTYIIUTh Ha CEMUHApE C JOKJIaJaMHu U pedepaTamu 1o
aKTyaJIbHBIM BOIIPOCaM 00CYXKaeMOW TEMBI.

[Tpu >TOM BO BCEX YACTSX JIGKIMU HEOOXOIMMO BECTH JUAIOT CO CTYJACHTaMHU M JaBaTh
CTyZIEHTaM BO3MOXHOCTb JIUCKYTHPOBATH MEXY COOOIA.

Llenp TpaKkTUYECKUX 3aHATUH O0ECHEYUTh KOHTPOJIb YCBOCHHS Yy4yeOHOro MaTepuala
CTyIEHTaMH, pacIIUpeHHe M yriIyOJeHWe 3HaHWW, ITOJy4eHHBIX MMM Ha JIGKIMAX U B XO#E
camocTosTeNbHOW paboThl. [loBbimieHne >PPEKTUBHOCTH MPAKTUYECKUX 3aHATUN JIOCTUTAETCS
IIOCPE/ICTBOM CO3/[aHUSI TBOPYECKOW OOCTaHOBKHM, PACIIONIAralolleil CTYJIEHTOB K BBICKAa3bIBAHUIO
COOCTBEHHBIX B3IJISIOB M CYXACHUH IO 0OCYXJZaeMbIM BOIPOCAM, JKEJIAHUIO Yy CTYIEHTOB
opaboTaTh y IOCKU IPH PELICHUH 3a1ad.

[Tocne KaXAoro JEKIMOHHOTO M MPAKTUYECKOrO 3aHATHS CeNaTh COOTBETCTBYIOIIYIO
3alKCh B JKypHaJIaxX ydeTa IOCELIaeMOCTH 3aHSATHH CTYJASHTaMH, BBISICHHTH Y CTapOCT Y4EOHBIX
TPYII TPUYUHBI OTCYTCTBUS CTYJIEHTOB Ha 3aHATUSAX. [[pOBOJUTH TPYNIIOBBIE U HHIUBUAYaIbHBIC
KOHCYJIBTAI[MM CTYAEHTOB II0 BOIPOCAM, BO3HHKAIOUIMM Yy CTYAEHTOB B XOJI€ MX IOJTOTOBKH K
TEKyIIEH M MPOMEKYTOYHOW aTTeCTallMd MO Y4eOHOW IUCHUIUIMHE, PEKOMEHIIOBATh B TIOMOIIb
y4eOHBIE U IPYTHe MaTepualbl, a TAKKE CIPABOYHYIO JIUTEPATYPY.

B JeKIMOHHBIX WM MPAaKTUYECKUX HEOOXOAWMO BECTH IHAJOT CO CTyJICHTaMHU M JaBaTh
CTyZIEHTaM BO3MOXHOCTb JIUCKYTHPOBATH MEXY COOOIA.

[IpenonaBaTens, MPUHUMAIONIMNA 3a4€T, JTMYHO HECET OTBETCTBEHHOCTH 3a NPABHIIBHOCTH
BBICTABJICHUS OLICHKH.

6.2.MeToanuecKkue yKazaHus I 00y4aAIOIIUXCS M0 OCBOCHUIO THCIUITIMHBI

6.2.1. CrymeHT C caMOro Hayajga OCBOEHHUS JUCLUUIUIMHBI JOJDKEH BHHUMATEIIBHO
03HAKOMUTHCS ¢ paboyell mporpaMMoi TMCIUIUIMHBIL.

6.2.2. CrtyneHTy HEOOXOAMMO COCTaBUTh Ui ceOsi rpaduK BBHIMOIHEHUS y4eOHBIX paboT,
npenycMoTpeHHbix PIIJ] ¢ yuérom TpeOoBaHUN ApYruX IUCHUIUIMH, M3Yy4aeMbIX B TEKYIIEM
CeMecTpe.

6.2.3. CamocrostenpHass paboTa SBISETCS OOHMM W3 BUAOB Yy4eOHBIX 3aHsThil. Llensb
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE YCBOSHHE CTYAEHTaMH BOIPOCOB, PAaCCMaTPUBAEMbIX B
MPOLECCEe U3YUEHUS! TUCLHUTUTHHBI.

AyIuTOpHas caMOCTOsATeNIbHAs paboTa M0 TUCIUIIIMHE BBIMOIHAETCS Ha yYEOHBIX 3aHATHIX
M10J1 HEMIOCPEICTBEHHBIM PYKOBOJCTBOM IPENOaBaTelis U IO €ro 3aJaHuIo.

BreaynutopHass camocTrosiTenbHas paboTa BBIIOJHSETCS CTYJSHTOM IO  3a/laHUIo
npernojaaBaress, Ho 6€3 ero HermocpPeACTBEHHOTO y4acTHsl.

3amaun caMOCTOSTENIbHON PabOThI CTYACHTA: pa3BUTHE HABBIKOB CAMOCTOATENBHON yueOHOM
paboThl; OCBOEGHUE COJAEPKAaHUS JUCLUUIUIMHBI; YIIIyOJeHHE COAEp)KaHMUS U OCO3HAHUE OCHOBHBIX
NOHATUH JMCHUIUIMHBI; HCIOJB30BAHWE MaTepuana, COOpAaHHOTO U IIOJYYEHHOIO B XOje
CaMOCTOSITENIbHBIX 3aHATUN 14 3((HEKTUBHON OATOTOBKHU K 3aYETY U K3aMEHY.

Bupl BHEayAUTOPHOM caMOCTOSATENBHOM pabOThl: CaMOCTOSTEIbHOE U3YyUEHHUE OTIEIBHBIX
T€M JAMCLUMIUIMHBI, IMOATOTOBKA K JIEKIMOHHBIM U TPAKTHUYECKUM 3aHATHUSAM; TIOATOTOBKA K
TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTHU U IPOMEKYTOUYHOU aTTECTALUU 110 TUCLUIUIMHE.

6.2.4. Ilpu mpoBeneHNH 3aHATHIA W MPOIEAYpP TEKYIIEH M MPOMEKYTOUYHOW aTTEeCTAalluu C
UCITOJIb30BAaHUEM HHCTPYMEHTOB HH(OPMAIMOHHON 00pa3oBaTeNbHOM cpeapl AUCTAHIIMOHHOTO
obpazoBanusi yHmBepcutetra (LMS MocnonuTtexa), kak BO BpeMs KOHTAaKTHOW pabOTHI C
npernojiaBaTeseM, Tak U BO BpEeMs CaMOCTOSTENbHOW paboThl CTYACHT JOJDKEH 00eCrednTh
TEXHUYECKYI0 BO3MOXXKHOCTh JMCTAHLUMOHHOTO TMOJKIIIOYEHUS K CHUCTEMaM JHUCTaHIMOHHOIO
oOyuyenus. [Ipy OTCYTCTBHMM TakoH BO3MOXKHOCTH OOCYAMTH CHUTYallMI0 C IpernojaBareieM
JUCIUTUINHBI.
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/. ®OHJ OLIEHOYHBIX CPE/ICTB

7.1. MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3yJbTATOB 00y4eHUsI

KoHnTposb ycreBaeMoCTH M KauecTBa MOJATOTOBKU IPENOAABaHUE NUCHUIIIMHBI IPOBOIUTCS
B COOTBETCTBUM ¢ TpeOoBaHusMH «llonokeHust o0 opraHuzanuu o0Opa3oBaTENBHOTO IMpoIEcca B
MOCKOBCKOM TMOJIUTEXHUYECKOM YHHUBEPCUTETe U €ro ¢uinanax», YTBEPKAEHHBIM PEKTOPOM
YHUBEPCUTETA.

JIJi1 KOHTPOJISI YCIIEBAEMOCTH M KayecTBa OCBOCHMSI TUCIHUILIMHBI HACTOAIIEH MporpaMMoint
MPEAYCMOTPEHBI CIEAYIOIIME BHABl KOHTPOJS: KOHTPOJIb TEKYIIEH YyCHeBaeMOCTH (TEKYIIHI
KOHTPOJIb); IPOMEXYTOUHAs aTTECTALIUS.

Pesynbratel 00ydeHus (ycreBaeMOCTH) KOHTPOJHPYIOTCSI W OLIGHHUBAIOTCS C IOMOIIBIO
TEMaTHUYECKHUX 3aJaHUl (IIpaKTUUYECKHe PabOThl), MPOMEKYTOYHOTO TECTUPOBAHUS, KOHTPOJIbHBIX
paboT, HTOrOBOrO TECTUPOBAHHUS, HTOTOBOM arTecTaluu (3a4er, 3K3aMeH).

3a Tpu JHSI 10 AaThbl NMPOBeIEHHUsI NMPOMEKYTOUHON arTecTanmuu (He BKJIOYAsl JAaTy
NPOBeIeHHSI MPOMEKYTOYHON ATTECTAllMU) CTYACHTHI JOJDKHBI BBITIOJIHUTH BCE BHJIbI YICOHOM
paboThl, IpeaycMOTpeHHbIe paboyeil MPorpaMMOoi TUCHHUTUIHHBIL.

IlepeyeHb OLIEHOYHBIX CPEACTB MO TUCIUIIIMHE

HaunmenoBanue IIpeacraBiaenue
Ne Kparkas xapakTepucTUKa OLIEHOYHOI0
OLIEHOYHOI'0 OLIEHOYHOI'0
oC cpeacTBa
cpeacTBa cpencra B DOC
1 | Ycrusrit onpoc — Jwnanor npenoxaBaTessi CO CTYAEHTOM, LEb IIepeuens BoOmpocoB
3a4eT, HK3aMEeH KOTOPOT'0 — CUCTEMAaTU3aIUs U YTOUHEHUE

MMEIOIINXCA Y CTYIEHTa 3HaHUH, IPOBEPKA €ro
MHIVBUAYAJIBHBIX BO3MOXHOCTEN YCBOCHUS

MaTepuaia
2 | IlpakTnueckue CpencTBo npoBepKH YMEHUN IPUMEHSATh [lepeuens
paboThI MIOJIy4YE€HHBIE 3HaHUSI 110 3apaHee IPAKTUYECKUX padoT

onpeneﬂeHHoﬁ MCTOAUKE I pCHICHUA 3a1a4
HIIH 3aJJaHuM 110 MOAYJIIO UJIN ANCHUILINHE B

LEJIOM
3 | KonrpospHas 3amiaHupOBaHHasl IPOBEPKa 3HAHUH B Tembl KOHTPOJIBHBIX
pabota MUCHbMEHHON (hopMe. AHaAJIN3 KOHTPOJIBHBIX pabor

pabot — gaer npeacTaBieHue 00 oo1eM
YPOBHE MOATOTOBKH TPYIIIHI H 00 YpOBHE
3HAHUM KaKJI0r0 y4alierocs

4 | Tect Cucrema cTaHIapTU3UPOBAaHHBIX 3aJaHUM, @DOHJ TECTOBBIX
ITO3BOJISAIOIIAs] ABTOMATU3UPOBATh IPOLIEYPY | 3aJaHUU
HU3MEPEHUS YPOBHS 3HAHUM U YMEHUU
oOyyJaromerocs

7.2. lllkana u KpUTEPUHU OLIEHMBAHUS Pe3yIbTATOB 00yUeHH s

dopMa MPOMEKYTOUHON aTTECTALlNN: 3a4ET.

OO0s3aTenbHBIMM  YCIOBUSIMU TOATOTOBKM CTYJEHTAa K TPOMEXKYTOUHOH aTTecTaluu
ABJISIETCS. BBINIOJTHEHHE BUAOB pabOT, MPEIyCMOTPEHHBIX pabodell MporpaMMoi M MPOXOXKIACHHE
BCEX MPOMEXKYTOUHBIX TECTOB M MTOTOBOTO TeCTa HE HMXKE, 4yeM Ha 69% mpaBUIIBHBIX OTBETOB.
[IpoMexyTOUHBIE TECTUPOBAHMS, a TAK)KE HTOrOBOE TECTUPOBHHME MOTYT IPOBOJHUTHCS KakK B
ayJIUTOpUN YHHMBEpPCHUTETa IOJ KOHTPOJEM IpernoAaBarens, Tak M JUCTaHIUOHHOM (opmaTe Ha
YCMOTPEHHE MPETNOJaBaTEeIs.
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IIpomexxyTouHass arrecTauuss IPOBOAUTCS B CPOKH, YCTAHOBIICHHBIE YTBEPKICHHBIM

pacniuCaHuEM 3a4ETHO-3K3aMCHAIIMOHHOM CECCHH.

Pernament npomesxyrouHoi arrecranuu (quddepeHupoBaHHbIii 3a4eT):

1. JuddepennupoBanHblii 3a4eT 10 JaucuuiuiiHe «Teopus CBapOYHBIX MPOIECCOBY
MIPOBOAMUTHCS B YCTHOU, TUOO B YCTHO-MIMCBMEHHON (popMe TIO0 BOMpPOcaM AJisi IOATOTOBKU
K IPOMEKYTOUYHOM aTTeCTaIlUH.

2. YCTHO CTYIEHT OTBeYaeT Oe3 mpeaBapuTeIbHONW MOAroTOBKHU. [locie oTBeTa Ha BOMPOCHI,
NP HEOOXOAMMOCTH, TMPENOAABATEIh MOXKET IONPOCUTh CTYJIEHTa JaTh IMOSCHEHHS K
OTBETaM Ha DK3aMEHAllMOHHBIC BOIIPOCHI, a TAKXE 3a1aTb JOIIOJHUTEIBHBIC BOIIPOCH! 110
CIaBaeMOM AUCHUIUIMHE.

3. Bpewms Ha moarotoBky nmuchbMeHHOro oTBeTa 10 30 MuHYT. OTBET Ha BOIPOCHI CIACTCS
MpPEnoJaBaTeNIio B NMUCbMEHHOM Buje. [Ipn HE0OXOAMMOCTH mMperofaBaTelb MOMKET
IIOIIPOCUTD Y CTYICHTA YCTHBIE ITOSICHEHUS, a TAKXKE 3a4aTh JIOIOJIHUTEIbHBIE BOIIPOCH! 110
CIaBaeMOM JUCHUIIIMHE.

4. @opMma TpOBEACHHS HMTOrOBOM aTTECTAllMM OIJIALIAETCS Ha TIOCIETHEM 3aHSITHH 110
JUCLUUILINHE.

5. VYueOHUMKAMU U KOHCIIEKTaMH JICKIIMA BO BpeMsl NPOBEICHHS HWTOrOBOW aTTeCTAIlMU
IOJIb30BAaThCS HE Pa3peIIaeTCs.

6. HroroBas arrecramusi 1O JUCIHHUIUIMHE OCYIICCTBISICTCS B (opme yCTHOTO
muddepernrpoBaHHbii 3a4eT. CTyICHTY NPEAOCTaBIsSETCs OUIIET ¢ ABYMS BOIIPOCAMHU.
Ilxaja oueHNBaAHUA Onucanue
BremonHens! Bce BUIBI yueOHOUM paboTHI, MPEAyCMOTPEHHBIE YUEOHBIM ILIAHOM.
CTyneHT  JOEeMOHCTPUPYET  COOTBETCTBUE  3HAHUN, YMCHUM, HAaBBIKOB
Ommano NpUBEJCHHBIM B Ta0NWIax I[oKa3areiel, Orepupyer HpHO6pCT€HHbIMI:I
3HAHWSAMH, YMEHUSMU, HABBIKAMH, NMPUMEHSET UX B CHUTYAIMSIX TMOBBIIIEHHON
CIIOHOCTH, HE WCHBITHIBACT 3aTPYAHECHUH TNPU aHATUTHUECKUAX OIeEpaIusx,
IepeHoce 3HaAHUU U YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHLIC CUTYyallUuH.
BeimonHeHBI Bce BUIIBI y4eOHOH paboThl, PeTyCMOTPEHHBIE YYeOHBIM [IIaHOM.
CTyneHT IEeMOHCTPHPYET YaCTUYHOE COOTBETCTBHUE 3HAHWM, YMECHHM, HABBHIKOB
MpHUBEJIEHHBIM B Ta0NWIaX IOKaszaTelel, OmepupyeT MNpHOOPEeTEHHBIMU
Xoporro 3HAHWUSAMU, YMEHUSMU, HABBIKAMU, NMPUMEHSET UX B CUTYaIUsIX IOBBIIIEHHON
CJIOKHOCTH. HpI/I O9TOM MOTYT OBITH J0NyIIE€Hbl HE3HAYUTCIILHBIC OIHI/I6KI/I,
HETOYHOCTH, 3aTPYAHCHU IIPU aHAJIUTUYCCKUX ONCpaludax, IMEpeHOCe 3HAHUM U
YMEHHIA Ha HOBbIE, HECTAHJAPTHBIC CUTYAIIVH.
BeimonHeHBI Bce BUIIBI y4eOHOH paboThl, PeTyCMOTPEHHBIE YYeOHBIM TIJIAHOM.
CTyneHT NeMOHCTPUPYET HENOJHOE COOTBETCTBHE 3HAHWI, YMEHHI, HAaBBIKOB
MPUBEJICHHBIM B TaOJIMIIaX [MOKAa3aTelel, JOMYCKAOTCs 3HAYUTEIbHBIC OIIHMOKH,
Y 10BIETBOPUTETHHO . . N
IMPOABIIACTCA OTCYTCTBUC 3HAHUW, YMCHHWM, HABBIKOB II0 PAdYy I1O0Ka3aTCJICH,
CTYACHT HWCIBITBIBACT 3HAUYMTENIbHBIC 3aTPYAHEHHs TIPH  ONEPUPOBAHHUU
3HaHUSIMH ¥ YMEHUSIMH [IPU UX TIEPEHOCE Ha HOBBIE CUTYAlNH.
He BbimonHeH oxuwH wim Oosiee BUIAOB y4eOHOH paOoThl, MpeAyCMOTPEHHBIX
yueOHbIM muaHoM. CTyAeHT JAEMOHCTPUpPYET IMOJHOE OTCYTCTBHE WIIH
HEAO0CTAaTOYHOE COOTBETCTBUC 3HaHHI>'I, YMCHHﬁ, HaBbIKOB TMPUBCACHHBIM B
HeynosnersopurensHo N
TabNMMIax IoKa3aTened, NOMYCKAIOTCS 3HAYMTENbHBIE OMIMOKH, MPOSIBISETCS
OTCYTCTBHE 3HAHWH, YMEHUH, HABBIKOB TI0 PsAY MOKa3aTeNei, CTyAeHT He MOXKET
OI€prupoOBaTh 3HAHUAMHU U YMCHUAMU IIPU UX IIEPEHOCC HA HOBBIC CUTYaIllUuH.
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7.3. OueHo4YHbIE CPEICTBA
7.3.1. Texymuii KOHTPOJIb

KonTpoabHas padora

KontponbsHo#i paboToii cumTaercs 3alulaHUPOBAHHAs MPENOaBaTeNIeM IMPOBEPKA 3HAHUUN
IPEUMYLIECTBEHHO B IHUCBMEHHOM Qopme. 3OTo, IPOMEXKYTOUHBIH METOJ| OIpeaesIeHUs
CYIIECTBYIOIINX 3HAHUH CTYIEHTA, KOTOPBIA NPEACTaBIAET COOOH sl OTBETOB B IMHCbMEHHOM
BUJE, IPEIOCTABICHHBIX HA OIPEIEIICHHBIC BOIPOCHl M3 TEOPETHUYECKOM 4YacTH COICpKaHUS
JUCLUATIIINHBI.

Bu KOHTposIbHOM paboOThL: ayJUTOPHAs (OTBET HA KOHTPOJIbHBIE BOIIPOCHI).

OcoOEeHHOCTH ayJUTOPHBIX KOHTPOJBHBIX paboT: padoTa BBHINOJIHSAETCS B AyAUTOPUU U
YETKO OrpaHHMYEHa BO BPEMEHM; CTYAEHTaM 3alpelleHO I0JIb30BaThCs JHOOBIMH MaTepuanaMu
(yyeOHMKAMH M KOHCIEKTaMH JICKIIMH); MPOBEPKa MPOUCXOJUT IO KOHKPETHBIM TeMaM (TEMBI
COO0IIaOTCS 3apaHee).

AHanu3upys  BBIIOJHEHHBbIE  KOHTPOJbHBIE  pabOThl, IpernojaBaTelb  IOJIy4aeT
npejcTaBieHue 00 00LIEM YPOBHE TOATOTOBKU IPYMIbI M 00 YPOBHE 3HAHUN KaXKIOrO y4YaIlerocs.

Temvl KoHmpobHBLIX padom:

Tema 1. ®u3nyecKkue 0OCHOBbI U KBAJTH(PUKAIHSA NPOLECCOB CBAPKH.

1. ®u3nyeckue OCHOBBI MTOJIYUYEHUSI CBAPHBIX, MASHBIX U KJIEEBbIX COEAMHEHUN. DJie-
MEHTapHBIE CBSI3U B TBEPJBIX TEJIaX U MOHOJIUTHBIX COCIUHEHUSX,

IpolLecca CBapKH.

2. IIpeoOpa3oBanue u 6anaHc FHEPIUU Ipu cBapke. TepMoarHAMUUECKOE ONpeieeHne
CBapKu

Tema 2. ®u3uK0-XUMHYECKHE MPOLECCHl B IYTOBOM pa3psiie

1. OcoOGeHHOCTH IIEKTPUUYECKOT0 pa3psia B ra3zax. JyroBoii paspsn

2. Crioco6b! B30y /1€HUsI CBAPOYHON AyTH

Tema 3. He nyrosble TepMuyecKkne HCTOYHUKH IHEPTUH.

1. ®uznueckue OCHOBBI MOJYYEHUS JIEKTPOHHOIO JIy4a U yCTPONUCTBO 2JIEKTPOHHOITY-
YEeBBIX YCTAaHOBOK

2. OcOOEHHOCTH AIIEKTPOHHOIYYEBOM CBAPKH.

Tema 4. TepmonpeccoBbie U IPeccOBO-MeXaHNYeCKHe HCTOYHUKH YJHEPTrumn

1. TepmoMexaHn4ecKre HCTOUHUKHU 3HEPTUH: KJIacCU(UKALKs U 3JIEMEHTBI TEOpPUHU

2. ®u3NYeCcKrue OCHOBBI ANEKTPOKOHTAKTHON CBApKU

Tema S. TepMoaguHaMHUYeCKHE OCHOBbI METALIYPIHYECKUX NPOLECCOB.

1. TepMoaMHAMHUYECKHE OCHOBBI METAJLTYPrHUYE€CKUX MPOLIECCOB MPH CBapKe

2. IlepBoe n BTOpOE Hayana TEPMOAMHAMHUKHI

Tema 7. Meranyprudeckue npouecchbl Ipu cBapke IjaBjJeHHeM.

1. KoHcTaHThl paBHOBECHS.

2. DneMeHThl y4eHUsl 0 KHHETUKE XUMUYECKUX U TU(PPY3HOHHBIX TIPOIECCOB.

Tema 8. Oco0eHHOCTH NPOTEKaHNUS TEIVIOBBIX MPOLECCOB NMPH HEKOTOPBIX CIIOC00aX
CBapKHu

1. TeruioBbI€ MPOLIECCHI ITPH AJIEKTPOLLIAKOBOM CBapKe

2. TennmoBble MpOUECCH MPYU KOHTAKTHOW CBapKe CONPOTUBJIECHUEM U KOHTAKTHON CBAapKE
HENPEPBIBHBIM OIJIaBJICHHEM

Tema 9. O6pa3oBaHue cBapHbIX coeiMHeHUI U GOPMHUPOBAHNE NIEPBUYHOM CTPYKTYPbI
MeTaJ1J1a HIBA ¥ OKOJIOIIOBHOM 30HBI

1. IlonATHE CBapHBaeMOCTH

2. 'oMoreHHas KpucTaJlIM3anus

3. 'ereporeHHas KpucTauin3anus U CKOPOCTh KPUCTAIIIN3ALUN
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4. Tunel IEpBUYHON CTPYKTYPBI IIPU KPUCTAIIIN3ALUU

Tema 10. ®a3oBble U CTPYKTYPHbIE NIPeBPallleHUs] B CBAPUBAaeMbIX MeTA/VIaX B
TBEePAOM COCTOSTHUM

1. XapakTepHbie 30HbI CBAPHBIX COCIMHEHUI

2. TemonuHaMUKa U KHHETUKA ()a30BbIX IPEBPAIICHUIA B TBEPJIOM COCTOSIHUH

Tema 11. TepmoaedopmanuoHHbIEe MPOLECCHI NPH CBaApKe. 3aBUCHMOCTH CBOICTB
METAJJIOB M CILUIABOB OT TeMIIePaTypbl

1. Capounsble neopManuy U HaNps>KEHUS

2. CBoiicTBa METAJIJIOB IIPU TEMIIEpATypax CBAPOYHOIO0 TEPMHUUECKOTO LKA

Tema 12. O0pa3oBaHue TPEeIIMH B CBAPHBIX COCMHEHHUSIX

1. Ilpuposia 1 MEXaHU3M XOJIOJHBIX TPEIIUH

2. CriocoObl OLIEHKH CKJIIOHHOCTH METajlla CBAPHBIX COCMHEHUN K XOJIO0JHBIM TPELUIUHAM

3. CriocoObl MOBBIILIEHUS COITPOTUBIISAEMOCTH CBAPHBIX COEAMHEHUN JIETUPOBAHHBIX CTa-JIEed

IkaJja oneHKHn

Ixana oueHuBaHUA Onucanue

OtnnyHo 3ayreHo | B pabore mpHCYTCTBYIOT BCE CTPYKTYPHBIE 3JI€MEHTHI,
BOIPOCHl PACKpBIThl IIOJHO, M3JI0XKEHUE MaTepuaia
JIOTMYHO, BBIBOJIbI apT'yMEHTUPOBAHBI.

Xopoio 3aureno | B pabGore ecth 2-3 He3HAUWTENbHBIC OIIMOKH,
W3JI0)KCHHBIN MaTeprall He IPOTHBOPEYHT BBIBOJIAM.
Y 10BIETBOPUTEIHEHO 3aureHo | OguH W3  BONPOCOB  PAcCKpPBIT HE  MOJHOCTHIO,

IIPUCYTCTBYIOT JIOTUYCCKUC U Q)aKTH‘leCKI/IC OIJ_II/I6KI/I,
IJI0XO0 IPOCICIKHUBACTCA CBA3b MCXKIAY OTBCTOM U
BBIBOJAaMH.

Heynosnersopurensno | He 3aureno | JIBa u Gosiee U3 BONPOCOB PACKPBITHI HE IMOJHOCTHIO,
OPUCYTCTBYIOT JIOTUYECKHE U (PAKTUUYECKHE OIIUOKH,
IJIOXO TPOCIIEKUBACTCS CBS3bh MEXKIYy OTBETOM H
BBIBOJIAMM.

TecrupoBanue

TectupoBanue — »3T0 Qopma uU3MepeHHs 3HaHUN OOy4yaroUMXcs, OCHOBaHHAas Ha
IIPUMEHEHHE TECTOB.

Tect — »TO cucrema 3a)IaHPII>'I, OrpaHU4Y€HHOC BO BPEMCHM MCIIBITAHUC, ITO3BOJIAIOIIAA
KAueCTBEHHO OLICHUTB CTPYKTYPY U U3MEPUTH YPOBEHDb 3HAHMI 110 JUCLUIUIMHE.

Y4yeOHHKAaMH W KOHCIIEKTaMH JIGKIII/Iﬁ BO BpEMdA TCECTUPOBAHUA IIOJIB30BATHCA HE
paspelaercs.

Oopa3zywvl éonpocoe u3z ponoa mecmogwvix 3a0anuil:
1. Annapar, npeodpa3ywoummii nepeMeHHbIii TOK OJHOI0 HANpsi’KEHUs] B NMepeMeHHbIN TOK
JAPYroro HAnmpsi;KeHusl TOM JKe YACTOTHI M CJIYKUT J1JIsl MATAHUS CBAPOYHOI TyIM HA3bIBAETCH:
1) CBapOYHBIM BBITPSIMUTEIICM
2) CBapo4HbIM TpaHC(HOPMATOPOM
3) CBapOYHBIM T€HEPATOPOM
4) CBapoYHBIi MpeoOpa3zoBaresb

2. B kakux U3 nepevncjeHHbIX CO0C000B CBAPKH €CTh MeXaHU3alUsA
1) pyuHas

2) monyaBTOMaTHYECKAsI
3) aBTOMaTHYeCKas
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3. B kakoii 30He MeTaJ1;1 HauboJiee XpynKuii?
1) 30HE CILIaBJICHUS

2) 30HE TEPMHUYECKOTO BIUSHHS

3) 30HE MeTasUIa IIBa

4. B kaKoii 30He CBAPHOTO IIBA YACTO BO3HUKAIOT TPEUIMHbI?
1) 30HE CILIaBJICHUS

2) 30HE TEPMHUYECKOTO BIUSHHUS

3) 30HE MeTasUIa IIBa

5. B 3TOM coeIMHEHHH CBApUBaeMble JIeMEHThI PACHoJIaraloTcsi B OTHOH MJIOCKOCTH HJIM Ha
oxHoM noBepxHocTu. Kakoii 310 TMII coequHenus?
1) CteiKOBOE

2) Yriosoe

3) TaBpoBoe

4) Haxnecrounoe

6. BusyaJibHbI 0CMOTP NPUXBATOK OCYIECTBJISIETCS:

1) TOJIBKO C MCIOJIL30BAHUEM JIYTIBI C 4-X ... 7 KPaTHBIM YBEJIHYCHUEM

2) TOJBKO HEBOOPYXKEHHBIM I1a30M

3) HEBOOPYKCHHBIM IJ1a30M HJIH C UCIIOIB30BAHUEM JIYIIBI C 4-X ... 7 KpaTHBIM
yBEJIMUYEHUEM

7. BHellIHsIs1 XapaKTePUCTHKA HCTOYHUKA MUTAHMUSI JIJ1s1 PY4YHOIi 1YroBOii CBapKu:
1) sxecTKast

2) mosnoras

3) mamarorias

4) Bo3pacraromiast

8. Bo30y:xneHne cBapoOYHOM 1YT'¥ NPOU3BOAUTCH

1) TBEpABIM COMTPUKOCHOBEHUEM DJICKTPO/IA C MOBEPXHOCTHIO 3arOTOBKU
2) pe3KUM TOJTYKOM 3arOTOBKH AJICKTPOIOM

3) MOCTYKMBaHMEM HJIH JICTKMM KaCaHUEM DJICKTPOJIa MO 3arOTOBKE

9. Bpemsi, HeoOXoauMoOe AJisl MOAbeMa HANPSKEHUS] OT HYJsSI 10 HANPSKeHUS NMOBTOPHOIO
3axkuranus ayru (10 30 B) He 10/12kHO TpeBBINIATD:
1) 0,05¢

2) 0,005 c

3) 0,5¢

4) 5¢

10. BbINOJIHATH CBapHbI€¢ IIBbI MOKHO B IPOCTPAHCTBEHHBIX M0JI0KEHHUAX:
1) aro6om

2) TOJBKO HUKHEM

3) BepTHKAILHOM

4) TOTOJIOYHOM
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Ikaja oneHKH

Onenka KoanuyecTBO NpaBUIbHBIX 0TBETOB
3auteHo OTim4HO oT 95% 1o 100%
3auTeHo Xoporio ot 85% 1o 94%
3ayTeHo VY 10BIE€TBOPUTEIIHHO ot 71% no 84%
He 3aureno HeynoBineTBOpUTENHHO 70% u MeHee MPaBUIIBHBIX OTBETOB

IIpakTuyeckue padoThl
[IpakTuyeckas pabota — 3T0 ¢dopMa KOHTPOJIS TOITYYEHHBIX M YCBOCHHBIX CTYICHTOM
3HAHUU MO JUCLMIUIUHE, MPEJCTaBICHHAs B BUAEC MHAMBHIYAJIbHON TEOPETHUECKU-TIPAKTUYECKOM

paboTHI.

TemaTuka npakTudeckux padot npuseeHa B 11.3.4.1 paGodeli mporpaMMbl TUCITUTUIHHBI.

IkaJja oneHKH

Ixana oueHuBaHUA

Onucanue

O1ianyHo

3auTeHo

OrneHKa BBICTABJSICTCS TPU  BBIMOJHEHHHM MPAKTUYCCKON
paboThl B TIOJHOM O0BeMe; paboTa OTIWYACTCS TITYOMHOU
npopabOTKKM BCEX pa3zeiioB COJCPXKATEIbHON 4YacTw,
odbopmiieHa € COONIOICHHEM YCTAHOBJICHHBIX MPABUII;
CTYZICHT CBOOOJHO BJIQJICET TEOPETHUECKUM MaTEpHajoM,
0e301IM00YHO TMPUMEHSIET €ro IMpH peuleHUuH 3ajad,
COpPMYJIIMPOBAHHBIX B 3aJlaHUM; HA BCE BOINPOCHI JIaeT
NpaBWIbHBIE HW OOOCHOBAaHHBIC OTBETHI, YOCAUTEIHHO
3alUIIACT CBOK) TOYKY 3PCHUSI.

Xopomo

3aureHo

OrneHka BBICTABIISICTCS TPH  BBITOJHEHUU TPAKTHUECKON
paboThl B MOJIHOM 0ObeMe; paboTa OTIMYaeTcsl TIIyOUHOMN
npopabOTKH BCEX pa3lelioB  COICPKATCILHON  YacTH,
opopmiieHa C COONIOJIEHUEM YCTAHOBJICHHBIX IPaBUI,
CTYICHT HEJI0CTaTOYHO BJIQJICET TEOPETUICCKHM
MaTepuaioM, MOXET MPUMEHSTh €r0 CaMOCTOSATEIbHO WIIH
M0 YKa3aHWIO TPEIoaaBareis; Ha OOJIBITUHCTBO BOIIPOCOB
JTaHbl MIPaBUWJIbHBIE OTBETHI, 3AIIUIIAET CBOI TOUKY 3PEHHS
JIOCTaTOYHO 0OOCHOBAHO.

YI[OBJ'IGTBOpI/ITeJ'IBHO

3auTeHo

OneHka BBICTABISAETCS TPHU BBIMOJHEHUU MPAKTUYECKOM
paboTel B OCHOBHOM IIpaBWJIBHO, HO 0€3 J0CTaTOYHO
rIyOOKON TpOpabOTKH HEKOTOPBIX pa3leNoB; CTYISHT
YCBOMUJI TOJIBKO OCHOBHBIE pa3fiefibl TEOPETUUYECKOTO
MaTepuaira M 1O yKa3aHWI0 mpernonaBarens  (06e3
WHUIMATUBBI M  CAMOCTOSITEJIbHOCTH) TPUMEHSIET €ro
MPAaKTHYECKH; Ha BOMPOCHl OTBEUAET HEYBEPEHHO WIIH
JIOTIYCKaeT OIIMOKH, HEYBEPEHHO 3allUIIAeT CBOIO TOYKY
3peHusl.

HeynosnerBoputensHO

He 3aureno

[IpakTuyeckas paboTa He BBINOIHEHA, MO0 BBHINOIHEHA HE
B TNOJHOM oObeme. CTyOeHT HE MOXKET 3allUTHTb CBOU
pelleHus, JIomycKkaeT rpyoble (akTHueckue OIMOKH Mpu
OTBETax Ha MOCTABJIEHHBIE BOIIPOCHI WM BOBCE HE OTBEYAET
Ha HUX.

7.3.2. IIpomMexxyTOUHAs aTTeCTaIUs

dopma NpoMeKyTOUHOU aTTecTaluu: aud.3aqer.
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OO0s3aTenbHBIME  YCIOBUSIMU  TOATOTOBKH CTYJCHTa K TPOMEXKYTOYHOH aTTeCTaIllH
ABJISICTCS BBINOJIHEHUE BHUJOB pabOT, NMPelyCMOTPEHHbIX paboueil mporpaMMoi M IPOXOXKICHHE
BCEX IPOMEKYTOUHBIX TECTOB U HTOTOBOI'O TECTA HE HUXKE, YeM Ha 69% NpaBUIIbHBIX OTBETOB.

IIpomexyTouHass arTecTalus MPOBOJUTCA B CPOKH, YCTAHOBJICHHbBIE YTBEPIKIECHHBIM
pacnycaHueM 3a4ETHO-IK3aMEHALIMOHHON CECCHUM.

Pernament npomexxyTouHoi arrecraiuu (aud.3aqer):

3aver no aucuuiuinHe «Teopusi CBapOYHBIX HPOIECCOBY MPOBOAMTHCA B YCTHOM, JIMOO B
YCTHO-ITUCBMEHHOM (hopMe 110 BoIrpocam Ui HOArOTOBKH K IPOMEKYTOUHOM aTTECTaLHH.

YcTHO crymeHT oTBewaer 0e3 IpenBapuTenbHON noxaroroBku. Ilocie orBera Ha
9K3aMEHAIMOHHbIE BOIPOCHI, IIPU HEOOXOAMMOCTH, MPENOAABATENb MOXKET IOINPOCUTh CTYIEHTa
JlaTh IOSICHEHMSI K OTBETaM Ha 3K3aMEHAILMOHHBIE BOIPOCHI, a TaKXe 3aJaTh JOIOJHUTEIIbHbIC
BOIIPOCHI 110 CAABAEMOM JUCLIUIUIMHE.

Bpems Ha noarotoBky mucbMeHHOro orsera A0 30 mMuHyT. OTBET Ha BOIIPOCHI CHAETCS
IPEnoJIaBaTeo B MUCbMEHHOM Buje. [Ipy HEo6X0aMMOCTH IpernoiaBaTesb MOXKET HOINPOCUTh Y
CTyJIEHTa YCTHbIE IIOSICHEHMS, a TaKK€ 3a4aTh JOIOJHUTENIbHBIE BOIPOCHI IO CAAaBaeMOM
JUCLUIUIMHE.

@dopma MpoBEJEHUS MTOTOBOM aTTECTallMM OIJIallaeTcs Ha IOCIEAHEM 3aHATUU IO
JUCLUTUIMHE.

Y4yeOHMKAMHM M KOHCIEKTAMH JIEKIIUIl BO BpeMsl NPOBeJeHUs] HTOTOBOI aTTecTalMuU
N0J1b30BATHCS He pa3peniaercs.

Bonpocs! 1J1s1 IOATOTOBKH K 3a4eTy
IIpumepHBbIii NepedyeHb BONIPOCOB IS 3a4eTa B S cemecTpe
1. ®usnyeckue OCHOBBI IIOJYYEHUS CBApHBIX, NAsSHBIX M KJIEEBBIX. DJIEMEHTApPHBIE CBS3H B
TBEPAbIX T€JIaX U MOHOJIUTHBIX COEUHEHMSIX, TIPOIIECCA CBAPKHU.
. IIpeoOpa3oBanue u 6anaHc FHEPTUU IpU cBapKe. TepMOAnHAMHUYECKOE.
. Knmaccugukanus nporeccoB cBapku 1o HCTOYHUKAM YHEPTUH.
. Onienka sHeprerndeckoi 3 HekTHBHOCTU 1 TpeOOBAaHUS K SHEPTUH IIPH CBapKe.
. OCOOGEHHOCTH AIIEKTPUYECKOr0 pa3psiia B razax. JlyroBoi pasps.
. Crioco6b! BO30YX/1€HUsI CBAPOYHON JAYTH.
. DIIeMEeHTBl TEPMOAMHAMHUKH IIJIa3Mbl: TEMIIEpaTypa Ma3Mbl, TEPMHUUECKOE paBHOBECHE.
. bananc sHepruu u Temneparypa B cToJI0€ TyTH.
. [IpuanexTpoiHbIe 00JaCTH CBAPOYHBIX AYT.
10. MarauTHOe mosie crosba Tyri U KOHTypa 1yrd. MarHuTHOE 1yThe.
11. BHemiHee MarHuTHOE NOJE U Iyra.
12. Tlepenoc metanna B gyre. Busl nepeHoca.
13. Buasl cBapounbix ayr. Knaccuduxanus u npuMeHeHue.
14. Jlyra nocTOSSHHOTO 1 IEPEMEHHOTO TOKA.
15. CBapouHble AYTH € IUIABSIIUMCS U HETUIABSIIIUMCS 3JIEKTPOJIaMHU.
16. IInazmeHHO-yroBBIE NTpoLecchl. [I1azmaTpoHbl MPSIMOTO U KOCBEHHOTO
17. ®u3znueckue OCHOBBI ITOJYYEHHUS AJIEKTPOHHOIO JIyda W YCTPOMCTBO 3JIEKTPOHHOIYUYEBBIX
YCTaHOBOK.
18. OcoO6eHHOCTH 3IEKTPOHHOIIYUEBOM CBapKH.
19. ®oTOHHOJMyuYEeBbIE HCTOYHUKHM OHHEprud. lIpMHIUOBI TOMydyeHUS M XapaKTEpUCTHUKA
Ja3€pHOTO U3IY4YEHUs.
20. IlpuHIMIManbHOE yCTPOHCTBO TBEPAOTEIBHBIX, FA30BBIX U MOIYIIPOBOJHUKOBBIX JIA3€POB.
21. Bo3nelcTBHE JIa3epHOrO U3JIy4EHUSI HA METAJLIbI.
22. DNeKTpOIIIAaKOBbIM HCTOUHUK SHEPTUH.
23. 'a30mu1aMeHHBIM HCTOYHUK SHEPTHH.
24. TepMOMeXaHUYECKHE UCTOYHUKH SHEPIUU: KIACCUPHUKAIMS U DIEMEHTHI TEOPHUH.
25. ®u3nYecKue OCHOBBI JIEKTPOKOHTAKTHOW CBAPKH.
26. duznveckre OCHOBBI CBapKH TOKaMU BbICOKOM yacToThl (TBY).
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22

. HpeCCOBO-MexaHH‘-IGCKI/Ie HUCTOYHHUKU OSHCPIrUH: KJIaCCI/I(i)I/IKaLII/IH U BJICMCHTBI TCOPHHU.

XoJoaHas cBapka.

28
29
30
31
32

. Tpymmuiica n ynapHbsiii KOHTakThl. CyIIHOCTb CBApKHU TPEHHUEM, YJIbTPA3BYKOBOMW, B3PIBOM

. CpaBHUTENBHBIE XaPAKTEPUCTUKN NCTOYHUKOB TEILIA IIPU CBapKe.

. TepmonHaMU4eCKUEe OCHOBBI METAJUIYPTHUECKHUX IIPOLIECCOB IPU CBAPKE.

. IlonsiTHe 0 TEPMOAMHAMUYECKON CUCTEME, BUJIAX C ITapaMeTpax.

. Ilepsoe u BTOpO€E Hauana repMoauHaMuku. Tepmoaunamudeckoe papHosecue. [Ipunnun Jle-

[latense.

33

. PaBHOBecue B rereporeHHBIX cuctemax. lIpaBuno ¢a3 ['m66ca-KonosanoBa. KoHcTaHThI

paBHOBECHUA.

34

. PaBHOBecue B rereporeHHBIX cuctemax. lIpaBuno ¢az ['m66ca-KonosanoBa. KoHcTaHThI

paBHOBECHUA.

35.
36.
37.
38.
39.
40.
41.

42

DNEeMEHTHI y4eHUS 0 KHHETUKE XUMUYECKHUX U () Yy3MOHHBIX MPOIIECCOB.

[TonsiTre 06 ynpyrocTs IUCCOIUAIIANA OKHUCIIOB.

Cucrema xene30-KUCIOPO/I.

Cucrema kene30-a3or.

Cucrema xene30-BOJA0pPOI.

Ha3znauenue u CBOMCTBA IIIJIAKOB.

OxucneHue u pacKUCICHUE B CUCTEME MeTalI-IIIIaK-Ta3.

. Knaccuduxamus dmarocoB. OcoOeHHOCTH METaTypruuecKux IMPOLECCOB MPH CBapKe MOJ

¢bmrocom.

43
44

. OCOOEHHOCTH METATyprUYeCcKUX MPOLIECCOB MIPU AIEKTPOILIAKOBOM CBapKe.
. Knmaccudukanust smexTpogoB aist pydHOH IyroBOW CBapKu IO HAa3HAYEHHIO, CIIOCOOY

HaHECCHUH U TUITY HHOKPBITHA.

45.
46.
47.
48.
49.
50.
51.
52.
53.

1.
2
3
4
5.
6
7
8
9
IIBa.

10

Oco0eHHOCTH METAJUTYPIHUECKUX MPOIECCOB MPU CBapKe
PadunupoBanue MeTaia npu cBapke.

JlernpoBaHue meTasia mpu CBapKe.

3aluTHBIE Ta3bl IPU CBAPKE.

Metautyprudyeckue npoLecchl MPpU CBapKe B MHEPTHBIX 3AIIUTHBIX razax.
Oco0eHHOCTH CBapKH B YIJIEKHCIIOM rase.

Haznauenune xommnonenToB nokpsituid myist PZIC.

BakyyMmHas 3amura cBapO4HOU BaHHBI

Bpennsie npumecu B MeTasie Ipu CBAPKE U UX yIAJICHUE.

CBapouHas BaHHA, €€ THUIIHI.

. CTpyKTypa 1 CBOWCTBa MeTajja B CBAPHBIX COCIUHEHUAX.
. [lepBuuHas KpUCTAIIIM3aLAs METAJIJIa CBAPOYHON BaHHBI.
. XapaKkTepHbIe 30HbI METAJUIA B CBAPHBIX COCINHECHHUSIX.

XuMHuueckas HCOOAHOPOAHOCTHL METAaJlJIa HAa 'PaHUIAX KPUCTAJIJIM3ATUOHHBIX CJIOCB.

. CTpyKTypHBI€ NpeBpalleHUs] HU3KOYTJIE€POAUCTON CTAJM MPU Harpese.

. BropuyHas xpuctajuim3anus U CTPOEHUE CBApHOIO COCIUHECHUSA .

. CTpyKTypHBIE IpEBpaNIEeHUs HU3KOYTJIEPOAUCTON CTAJN NPU OXJIAKIACHUHU.

. DOpMHUPOBAHKE 30HBI TEPMUYECKOTO BIUSHUS U €€ BIUSHHUE HA XapAKTEPUCTUKY CBAPHOTO

. CprKTypa U CBOICTBa MeTaJjljaa 30HbI TCPMUYCCKOT'O BIIMAHUA IIPU CBAPKE 3aKAJIMBAKOIIINXCA

CTaJIel.

11
12
13
14
15
16
17

. dedopmannonnas cnocoOHOCTh MeTaIa MPU CBapKe.

. XOJIO[THBIE TPEIIUHBI B CBAPHBIX COCTUHECHUSX.

. TemrniepaTypHbIif HHTEpBaJ XPYIIKOCTH.

. TexHomormueckas cCBApMBaEMOCTh METAJIIOB.

. l'opsyast Tpeuiuna, ee BUIbL.

. UyBCTBHUTEIBHOCTD CTAJH K TEPMUYECKOMY ITHKITY CBAPKH.
. IlIpo6a UMET u BanukoBas npoba.



18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
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JIukBallMOHHBIE MTPOIIECCHI TP KPUCTAIUTU3AINU CBAPHOTO IIIBA.

CriocoObl ycTpaHEHUS JTMKBAIMOHHBIX IPOCIIOCK.

[TpuHIUITBI BEIOOPA CBAPOYHBIX MAaTEPHATIOB.

[Iporiecchl KpUCTAITU3AIIUH TIPH CBapKe.

Jedopmanuu B cBapHBIX 00pa3iax npu MoJIydeHHH MPOJAOJIbHBIX IIBOB.
['opsiune TpenuHbI IPU CBapKe, MPUYUHBI UX BOZHUKHOBCHHS.

BimsiHue nerupyomux 31eMEHTOB Ha MEXaHUYECKIE CBOWCTBA CBAPHOTO IIBA.
Mepbl 60pBOBI ¢ TOPTYUMH TPEITUHAMU .

HuskoyrnepoaucTeie cTaly U BX CBAPUBACMOCTD.

CBoiicTBa MeTasIa B OKOJIOIIIOBHOM 30HE TIPU CBAPKE BHICOKOJIETHPOBAHHBIX

CcTaJeH.

28.
29.
30.
31.

Jedopmanuu B cCBapHbIX 00pa3lax Mpu MOITYYEHHUH MPOJOJIbHBIX HIBOB.
TemnepaTypHbIi UHTEPBAJI XPYIIKOCTH.

CTpyKTypHBIEC IIpEBpaAIICHUs] HU3KOYTJIEPOAUCTON CTAJIU IPHU HATPEBE.
JIMKBaIMOHHBIE MPOLECCHI MPU KPUCTATUIU3AIMU CBapHOTO mBa. CIocoOBl yCTpaHEHUS

JIMKBAIIMOHHBIX ITPOCJIOCK.

ITpomexxyTouHast arTecTanus o0yJaromuxcs B GopMe IK3amera POBOAUTCS 10 OMIeTaM B

nUCbMEHHOU (hopMme.

PeryiaMeHT poBeICHHSI ATTECTAIINH:

- BpeMmsi JUIs TIOATrOTOBKU OTBETA Ha BOIPOCHI (He Oosee 40 MuH.);

- BpeMsI Ha BBIITOJTHCHUE 33JaHUS;

- BpeMsi Ha JI0KJa] (0TBET) Ha 3a/1aHHBII BOIIpOC (TeMy).

[To uToram MPOMeKyTOUHOH aTTECTAIlMH TI0 JUCIHILTHHE B opMe aud.3adera B 5 cemecTpe

BBICTABJISICTCS OLICHKA «OTIIMYHO», «XOPOILIO», KyAOBJICTBOPUTCIIBHO», KHECYAOBJICTBOPUTCIIBHOY.

IIIxanxa oueHnBaHuA Onucanne

BrimonHeHs! Bce BHABI y4eOHOH pabOTHI, MPEedyCMOTpEHHbIE pabodeit
nporpammoii. CTyIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHHIA,
HaBBIKOB TIPUBEJICHHBIM B TaOnMIax IoKa3areied, Omnepupyer
nproOPETEHHBIMU 3HAHUSIMU, YMEHHSIMH, HAaBBIKAMH, NIPUMEHSET UX B
CUTYyalUsX MOBBIIIEHHON CI0XXHOCTH. [Ipr 3TOM MOTYT OBITH HOMYILEHBI
HE3HAYUTEIIbHBIC OIINOKH, HETOYHOCTH, 3aTpyIHEHHUS pu
AHAINTUYECKUX OIEpalusaX, MEepeHoce 3HAHWK M yYMEHWH Ha HOBBIE,
HECTaHJIapTHBIE CUTYaIUH.

OT1inyHO

BreimonHeHs! Bce 00si3aTesIbHbIE YCJOBHSI NOATOTOBKHM CTY/eHTa K
NMPOME:KYTOYHONH  aTTeCTallMM, IPEJYCMOTPEHHBIE  MPOrpPaMMOM
JucuuIuInHbL. OOyJaronuiics: JeMOHCTPUPYET YaCTHYHOE COOTBETCTBHE
CIIEIYIOIINX 3HAHWH, YMEHWH, HAaBBHIKOB NPUBEACHHBIM B Ta0JIMIaAX
Xoporo NoKaszaTened, omepupyeT NpPUOOPETCHHBIMU 3HAHUSAMH, YMEHHAMH,
HaBBIKaMH, MPUMEHSIET WX B CHUTYAIHsIX MOBBIIIEHHON CIIOKHOCTH. [Ipu
3TOM MOTYT OBITH JOMYIIEHHl HE3HAYHUTENbHbIE OIIHOKH, HETOYHOCTH,
3aTpyJHEHHUS] TNPU AHATUTHUYECKUX OIEpalusaX, NEpeHoce 3HaHuH U
YMEHHMH Ha HOBBIE, HECTAHJAPTHBIC CUTYAIUH.

y):[OBJ'IeTBopI/ITeJ'ILHO CJICOYIOMINX 3HAHUI: HOHYCKaIOTCH 3HAYUTCIbHBIC OIIII/I6KI/I,

Brinonnensl Bce 00s13aTeJibHbIE YCJI0BHSI MOATOTOBKHU CTyJEHTa K
NMPOMEKYTOYHOI  aTTecTalld¥, TMPEAYCMOTPEHHbIE  IPOrpaMMOun
qucUTIUHBL. OOyJaromMiAcs TEMOHCTPUPYET HEIMOIHOE COOTBETCTBHE

MPOSIBISIETCST  HEJOCTAaTOYHOCTh 3HAHMM, MO0 pAqy [OKasarenei,
oOydalomuiicss  WCIBITBIBAET  3HAYUTENbHBIE  3aTPYAHEHUS  TIpU
ONEPUPOBAHUU 3HAHUSAMH IIPU UX [IEPEHOCE HA HOBBIE CUTYALINH.
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HeynosnerBopurtensHo

He BbinonHEHB! 00s3aTesIbHbIC YCJIOBHUSI NMOATOTOBKH CTYIEHTAa K
NMPOMEKYTOYHOH  aTTecTallMM, TPEAYCMOTPEHHBIE  IIPOrpaMMON
quctumiauael, I CTyaeHT n1eMOHCTpUpPYET HEMOJHOE COOTBETCTBUE
3HaHWW, YMEHUWH, HaBHIKOB TNPHUBEJACHHHIM B TaONWIaX IMOKa3aTeleH,
JOITyCKAIOTCS 3HAUNTEIIbHbIE OIIMOKH, MPOSBISIETCS] OTCYTCTBUE 3HAHU,
YMEHMH, HAaBBIKOB [0 psAAy [OKa3aTelei, CTYAEHT MHCIBITHIBAET
3HAYUTEbHBIC 3aTPyIHEHUS MIPU ONIEPHUPOBAHUM 3HAHUSMU U YMEHUSIMHU
IIPH UX NIEPEHOCE HAa HOBBIE CUTYAIINN.




