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1. Ilesn ocBOEHUS TUCHMILIMHBI:

[{enpr0 OCBOEHUS AUCLHMILIMHBI « T€OpHUs CBAPOYHBIX IPOLECCOB) SABISETCSA:

— O3HAKOMJIEHHE CTYJIEHTOB CBapOYHOM CIELNAIBHOCTHA C OCHOBHBIMH TEOPETHYE-
CKHMH MPEACTABICHUSAMH B 00JIaCTH METAJUTYPIHH, KOTOPBIE JIEXKAT B OCHOBE CYILIECTBY-
IOILMX TEXHOJOTUI COEITMHEHNS KOHCTPYKIMOHHBIX MaTEPUAIIOB;

— OCBOCHHE METOJIOB BHIOOPA TEXHOJIOTHI M MaTepUaioB, HCIIOIb3yEMbIX B MaIIH-
HOCTPOCHUU;

- OCBOGHHE METOJIOB CO3JaHMsI HOBBIX TEXHOJIOTUH, MalluH U 000pyAOBaHUA AJIs
3TUX BUJOB IIPOU3BOJCTBA

— U3y4YCHHE MEXaHUYECKHX, TEXHOJIOTMYECKUX U IKCIUTyaTallMOHHBIX CBOMCTB Me-
TaJUIOB U CILIABOB;

— (popMUpOBaHUE YMEHUS PAKTUUECKOTO MPUMEHEHUSI METOA0JIOTHMH BBIOOpa Ma-
TEPUAJIOB U TEXHOJIOTUN MAIIMHOCTPOEHUS.

- U3y4YEHHUE CBAPOYHOU CHEUATBHOCTH (PU3UUECKUX OCHOB 00pa30BaHUS HEPA3PbIB-
HBIX COEIMHEHUI MPU CBApKE U MalKe, MPOIECCOB MPOUCXOIAIIUX NpU UX (HOPMHUPOBA-
HHAW U CMEXKHBIX MMPOLECCOB, BIUSIOIIMX HA COEAUHEHNE U €r0 CBOMCTBA.

N3yuenue kypca «Teopus MporeccoB CBApKHU U Malku» CIOCOOCTBYET paciliupe-
HUIO HAy4YHOI'0 Kpyro3opa B 00J1aCTH TEXHUYECKHUX HAYK, AT TOT MUHUMYM (PyHIaMEH-
TaJbHBIX 3HAHUH, HA 0a3e KOTOPBIX OyaylIuil OakagaBp CMOXKET CAMOCTOSATEIBHO OBJIA-
JIeBaTh BCEM HOBBIM, C YEM €MY IPHUJIETCS CTOJIKHYTHCS B MMPOPECCUOHANBHOM 1€ATENb-
HOCTH.

2. Mecto mucuuniaunbl B crpykrype OOII 6akanaBpuara

HuctunnHa «Teopusi CBapOUYHBIX IMPOIIECCOB» SABISIETCS 4YacThio Mpodeccuo-
HAJBbHOTO IUKJIA IUCIUIUIMH NOATOTOBKH CTYJIEHTOB 10 HaIlpaBlIeHUI0 «MalmHocTpoe-
HUEY.

3. Komnerenuuu ody4yarouierocsi, GopmMupyemsblie B pe3yJibTaTe 0CBOCHHUS
AUCHUNIIMHBI

Cornacno @I'OC no HamnpasiieHNIO0 «MalMHOCTPOECHHUE» NPUMEHUTEIBHO K JIC-
nuIuiiHe « Teopust CBapOYHBIX MPOLIECCOBY, BBITYCKHUK JOJDKEH 001anath npodeccuo-
HaJIbHBIMH KOMIETEHIUSIMHU:

B pe3yabTare ocBOeHusI

Kon xomme- 00pa3oBaTeJIbHOM NMPOo- Ilepevenb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS
TeHUHH rpamMMsl 00y4Jarouiuiics MO JMCHUILINHE

J0J2KeH 001a1aTh




[K-1 CnocobeH pa3pabaTbIBaTh HIIK]1 - [TpoBOAMT aHAN3 TEXHUYECKHUX TPEOO-

TEXHOJIOTUYCCKUE MPOLECChI | BaHWI, IPEIbIBIAEMbIX K MAITUHOCTPOUTEIb-

M3rOTOBJICHUS MAIIHO- HBIM U3JIEITHSAM CPETHEH CJI0KHOCTH CEPUITHOTO

CTPOUTCIBHBIX MSACTHH | (MaccOBOro) MPOU3BOICTBA

CPCIHCH CTIOXHOCTH CCPUH- | PITTKD _ Y cTaHaBIMBaeT [0 MapKe MaTepHaia

HOTO (MaccoBOTI'0) MPOU3- N

BOJICTBA. TEXHOJIOTHYECKHE CBOHCTBA MATEPHAIIOB Mallli-
HOCTPOUTEIBHBIX U3JICTUNA CPEHEN CIIOAKHOCTH

CepUITHOr0 (MaccOBOI0) MPOU3BO/ICTBA

HIIK3 — OnpenenseT TeXHUIECKAE TPEOOBAHNS,

OpeaABABIISICMBIC K MAIIMHOCTPOUTCIIBHBIM HU3C-

JINAM cpenHeﬁ CJIO’KHOCTHU

Cmyodenm 00131ceH 3Hamsp: - OCHOBHBIC U BCIIOMOTaTEIbHBIC MaTEPHUAIbl, CIIOCOOBI PeaTH3aI[ii TEXHO-
JIOTYECKHX MPOIECCOB.

Cmyoenm 0ondicen ymems: - BIOUPATh OCHOBHBIC U BCIIOMOTaTElIbHBIC MAaTEPUAIIBI, CIIOCOOBI peann3a-
MU TEXHOJOTHYCCKUX MPOIECCOB.

Cmyoenm 0omicen 61a0emsp: - METOIaMU BEIOOpA OCHOBHBIX U BCIIOMOTATEIBHBIX MaTEPHUAIIOB, CIIOCO-
0aMu peanu3aluy TEXHOJIOTHUECKUX TPOIIECCOB.

CTyaeHT A0KEH NPUMEHATh M0JyUYEeHHbIEC 3HAaHUS B IPAKTUUYECKOMN e TEIbHOCTH.

CTyaeHT 10KeH YMETh peliaTh CJICIYIONINE 3a1a4l — OLICHUTH 11eJ1eCO00pa3HOCTh MPHU-
MEHEHHS TIOJTyYeHHBIX 3HAHUH ISl IPUMEHEHUS MPU U3TOTOBJICHUU KOHKPETHOTO U3JICIIHS.

4. CTpyKTypa U coiep:KaHue THUCHUILIHHbI

OOmas TpyA0eMKOCTh OCBOCHHSI JUCIUTUTHHBI COCTABIISICT 2 3a4eTHBIX equHuIl (72 Ja-
coB). IIporpaMmoi AMCHUILIMHBI TPEAYCMOTPEHBI JICKIIMOHHBIC 3aHATHSA — 4 4., CEMUHAPbI U
MIPAKTUICCKUE 3aHATUS — 4, CAaMOCTOsTEIbHASI paboTa cTyieHTa — 64 4.

Bua npomexyTouHO#M aTTecTallud — B 5 CEMECTPE IK3aMEH.

Coaep:xanue pa3aesioB IUCHUIITHHbBI

CoBpeMeHHasi Teopusi 00pa30BaHMs COeIMHEHHS IPU CBapKe

TepMmoanHamudeckasi OIEHKAa BEPOSTHOCTH OOpa30BaHUSI COCJAMHEHHS] U CMayMBaHUS
AKUJKOCThIO TOBEPXHOCTU TBEPJOTO TEa.

B3anmopeicTBue IByX MOBEPXHOCTEH MOJUKPUCTAIIMYECKUX MaTepuaioB. OCHOBHBIE
CTaJUU B3aNMOJIEUCTBUS.

OO0pa3oBaHue coeJUHEHUS IPH CBAPKE B TBEPAOM COCTOSTHHH

Oco0eHHOCTH pa3BUTHS B3AMMOJICUCTBUS B KOHTAKTE TBEPABIX TEJI MPU CBAPKE OJTHOPO/I-
HBIX U PA3HOPOJHBIX MAaTEPUATIOB Ha BCEX ATalax B3aMMOJICHCTBUS.

OO0pa3oBaHue coeqMHEHUS NIPH YYACTHH KUAKOH (a3bl

Ponpb sxuakoit a3el Ha cTaauu oOpa3oBaHUs (PU3NYECKOrO KOHTAKTa, aKTUBAIIMH KOH-
TaKTHBIX TOBEPXHOCTEH U 00HEMHOM B3aUMOCHCTBUU

OOmue TpedoOBaHMA K MCTOYHUKAM JHEPIHH IS CBAPKH

[TonsiTe 06 ucroununkax sHeprun. Knaccudukamnmsi ICTOYHUKOB YHEPTHH, UCIIOJIb3Ye-
MBIX JJII COETMHEHUS MaTepuaioB. [[oHITHE O TEPMUYECKOM K.I1.J. ICTOYHHKA. TerIoBas MOIII-
HOCTh UCTOYHHKA U TIJIOTHOCTh SHEPTUU B MIATHE HarpeBa MpHu CBapKe.

I'azoBoe miiams

CtpoeHue aneTuIeHO-KUCIOPOJAHOIO IIaMeHU. XUMHUYECKUM COCTaB OTAENbHBIX 30H
naamMeHu. Pacripesenenue temMneparypsl 1o JIMHE TIaMeHH. PeryiupoBaHue TEIIOBON MOIII-
HOCTH Ta30BOTO TIJIaMEHH.

DJleKTpHUYeCKasi CBAPOYHAA yra



[Tpoueccel B nyroBoM paspsae. CTpykTypa AyroBoro paspsaa. TexXHOJIOrHYECKHUE 0CO-
OCHHOCTHU CBAPOYHOM TyTH.

Oco0eHHOCTH TOPEHHs CBAPOYHON TYTH MPHU MUTAHUH €€ TIOCTOSTHHOBIM U TIEPEMEHHBIM
TOKOM. [I1a3MeHHO-TyroBOM pa3psAx U ero NpUMEHEHUE B CBAPOYHBIX ITpolieccax

Jlpyrue uCTOYHUKH IHEPIrUH

Hcnonb30BaHue HEPTUU JBUKYIIUXCS AIEKTPOHOB AJI HArpeBa MPH CBApKE (IJIEKTPOH-
HbIH J1y4). Micrionb30BaHUE JIyUYUCTON SHEPTUH AJIA HAarpeBa npu cBapke (PoToHHBIN Ty4). Bei-
JIeJIEHNE TEIUIOTHI IIPU MPOIYCKaHUH TOKA YEPE3 COJIEBOM paciuiaB (DJIEKTPOILIaKOBbIE CBAPOY-
HBIE MIPOIIECCHI).

OO0mas XapaKTepuCTHKA METAJIYPru4eCKMX MPOLeccoB MPH CBapKe

Harpes, nnaBieHue, uicnapeHre MeTasuia B cBapouHoil BaHHe. OOpa3oBaHue Ta30BbIX IOP
Y TOPSIYMX TPEILHH.

CBapuBaemocThb

[TonsiTre o cBapuBaemMocTH. Pr3nYeCcKast U TEXHOJIOTUYECKAS] CBAPUBAEMOCTD

Kpucramanuzanus

OcHOBHbIE TTPEACTABICHUS TEOPUU KPUCTATUIN3ALNH

Oco0eHHOCTH KPUCTAIN3AIUN NIPU CBAPKe U Naiike

Tumbl IEpBUYHON CTPYKTYPBI IPU KPUCTAIUIM3ALMH. BinsgHNE yCIOBUI KPUCTAIIIU3AUN
Ha CTPYKTYpY.

Kpucrannmzanus mertamia cBapoyHOMl BaHHBI. MakpocTpyKTypa cBapHOTo miBa. dak-
TOPBI, BAUSAIOIINE HA IEPBUYHYIO CTPYKTYpPY METajlIa MIBA.

XuMu4yecKast HEOAHOPOIHOCTH CBAPHOI0 COCAMHEHUS.

[loHsiTHE O XMMHUYECKON HEOHOPOIHOCTU. BBl XUMUYECKON HEOJAHOPOIHOCTH CBAp-
HBIX I1IBOB

BinsHue pexxnuma cBapky Ha CTENIEHb XUMUYECKON HEOJTHOPOIHOCTH CBAPHOIO IIBA.

JedekThl KPUCTAINYECKOH pPelIeTKH METAJLIOB IIPH CBapKe

OO6mue npencraBieHus 0 AePeKTax KpUCTAIUIMUECKOro cTpoeHus. OcoOeHHOCTH pac-
MIPEACIICHUS] HECOBEPIIECHCTB KPUCTAIIIMYECKON PEIIETKN B METAJIJIE CBAPHOTO LIBA.

I'opsiune TpemiuHbI B MeTa/lJIaX NIPU CBapKe

[Tpupoma oO6pa3oBaHus TOPSUUX TPEIIVH IIPU CBAPKE

MeTob! OLIEHKH COTIPOTUBIISIEMOCTH METasIa 00pa30BaHUIO TOPSUYUX TPEILUH.

MeTo/1bl MOBBIIIIEHHS CONPOTUBIIIEMOCTH CBAPHBIX COEIMHEHUN 00pa30BaAHUIO TOPSYHX
TpPELIVH

MeToabl Mcciie0BaHUS HATIPSKEHUH U AeopMaluii IPH CBapKe

PacuetHbie MeTOIBI MCCNEIOBAHUI HANIPSHKEHUM U TepopMaiinii mpu cBapke.

DKCHepUMEHTaJIbHbIE METO/Ibl UCCIIEAOBAHMS pacTIpeiesieHNs HaNpsKeHU U nedopma-
MM B DJIEMEHTAaX CBAPHBIX KOHCTPYKIIHM.

OxmuciieHHe MeTa/Ia IPU CBapKe

Oxkucnenue razamu. Knaccudukanus ra3oBbiX cpefl, UCIIOJIb3YEMbIX B CBAPOYHBIX MPO-
eccax.

Okucnenue MeTaioB nuiakaMmu. [Iporieccel, MpoTeKaone Npyu HarpeBe U IUIaBICHUU
¢darocoB. OOpa3zoBaHue NIJIAKOB U UX B3aUMOJICHCTBHE C METaNIAMHU.

PackucieHue MeTaJlI0B NIPU CBapKe

BnusiHue cocraBa nuiaka Ha €ro pacKHMCISOIYI0 CIOCOOHOCTh. (OCHOBHBIE XUMUYECKUE
peaKuuy B3aUMOJCHUCTBUSI.

Oco0eHHOCTH pacKUCICHUS MPU CBapKe JIETUPBAaHHBIX CTaJlel U IBETHBIX MeTaiioB. Oc-
HOBHBIE IIJTAKOBBIE CUCTEMBI. [IOHATHE O PACKUCIIEHUH B YCIOBUSX MANKU.



B3aumoneiicTBHe BOJOPO/Aa M a30TAa ¢ META/LUIAMH B CBAPOYHBIX MPoLeccax

XapakTep B3auMOJEHCTBHS BOJOPO/IA U a30Ta C TBEPABIM U KUIKUM METAIJIAMU B YCIIO-
BUSIX CBAPOYHBIX MTPOLIECCOB.

JlerupoBanue u papuHUPOBaHUE METAJLJIOB NPU CBaApKe

OcHOBHBIC 337Ja4M U CIIOCOOBI JITUPOBaHUA. 3a1aun paduHupoBaHus. BiusHue oCHOB-
HBIX [IPUMECEN Ha CBOMCTBA CBAPHOTO LIBA.

KuneTuka HanpsizkeHHO-1e()OPMHUPOBAHHOTO0 COCTOSTHUSI METAJLJIA IPHU CBapKe

KuneTtuka pa3BuTus HanpsoKeHUE U 1eopMalivii B TEPMUYECKOM IUKIIE CBAPKHU.

Pacrnipenenenue npoAoabHBIX HAMPSHKEHUN U AeopMaIuil B IOTIEPEYHBIX CEUCHUSX

CTBIKOBBIX CBApHBIX IIBOB.

TemmepaTypHble 1 BpEMEHHbIE 3aBUCUMOCTH M3MEHEHHS BHEIIHMX M BHYTPEHHHUX [I€-
(dbopmManuii 1 HaIPSHKEHUM.

Bausinue yc10BUii CBaAPKH HA KHHETUKY HANIPSIZKEHHO-1e()OPMHUPOBAHHOI0 COCTOS-
HHSI MeTaJIa NIPU CBapKe

Brnusinue ycinoBuii cBapoYHOTO HarpeBa Ha pa3BUTHE HAIPSKEHUH U nedopMannii 1 Ha
pacrpezelieHle UX B CBApPUBAEMBbIX 3JIEMEHTAaX.

BrnusHne MexaHMYeCcKuX XapaKTePUCTHUK CBapHBAEMBIX METAJJIOB Ha (HOpPMUPOBaHUE
OCTaTOYHBIX HANIPSKCHUH.

OcoOeHHOCTH TpoIlecca pa3BUTHS HANPSHKEHHO-AE(POPMUPOBAHHOTO COCTOSIHUS TPU
CBapKe CIUIABOB, MTPETEPIIEBAIOMINX (ha30BbIE IPEBPALICHHUS.

MeToabl peryaupoBaHus CBapOYHBIX HAMIPSHKEHUM U teopMarinii.

da30Bble U CTPYKTYPHbIE NIPEeBPalleHUS]

XapaKTepHble CTPYKTYpPHBIE 30HBI B CBAPHBIX U MasSHBIX COCTUHEHUSIX.

TepMoauHaMuKa U KUHETHUKA MPEBPAIICHUNA B TBEPJIOM COCTOSHUMU.

TepMoauHamMuKa U KUHETHUKA MPEBPAIICHUNA B TBEPJIOM COCTOSHUMU.

CTpyKTypHbI€ IPEBPAILEHUS B CIUIABaX MPU HATPEBE U OXJIAXKCHUU.

da3oBble U CTPYKTYPHBbIE NIPeBpallleHUs NPU CBapKe cTajel

[IpeBpaliieHus B IB€ U OCHOBHOM METAJLIE MPHU HATPEBE U OXJIAKICHUU.

CriocoObI peryIupoBaHus CTPYKTYPhI CBAPHBIX COCTUHEHUH.

X0J10HbIE TPEIIMHBI B CBAPHBIX COCAUHEHUAX

[Ipupona 1 MexaHU3M XOJIOAHBIX TpeuiuH. Posb Bomopona B 0Opa3oBaHUM XOJOAHBIX
TPELIYH.

CriocoObI OIIEHKH CKJIIOHHOCTH MeTaslia K 00pa30BaHMIO XOJIOAHBIX TPEIIHH.

CnocoObI MOBBINICHUS COTPOTUBIISIEMOCTH CBAPHBIX COSAMHEHUHN JISTUPOBAHHBIX CTaJICH
00pa30BaHUIO XOJOIHBIX TPEIIHH.

5. O6pa3oBaTesibHbIE TEXHOJIOTHH.

Meroaurka npenojaBaHus JUCUUIUIHHBI « Teoprsi CBapOYHBIX MPOLIECCOB» U PeaIu3alus
KOMIIETEHTHOCTHOT'O MOJXO0/a B U3JI0KEHUHM U BOCIPUITUU MaTepualia MpeyCMaTpUBaeT UC-
MOJIb30BAaHKE CJICIYIOIINX aKTUBHBIX U UHTEPAKTUBHBIX (hOPM MPOBEACHUS TPYIIOBBIX, HH/IU-
BHUIyaJIbHBIX, ayAUTOPHBIX 1 BHEAYAUTOPHBIX 3aHATHIA:

— YTEHHE JIEKINI CONTPOBOKIAETCS Pa3JaTOYHbIM MAaTEPUAIOM U IOKA30M CJIaliJI0B C I10-
MOII[BI0 KOMITBIOTEPHOU 1 MPOEKTOPHOM TEXHUKH U WILTIOCTPUPYETCS HATIISTHBIMH TOCOOUSIMU;

— 00CYXJeHHE U 3allIUTa JOKJIAIOB 1O JUCITUTUINHE,

- 3aIUTa ¥ MHAUBHUIYyATbHOE 00CYK/ICHNE BBITIONHSAEMBIX ATANOB JJA0OPATOPHBIX PaboT;

- MPOBEJICHUE KOHTPOJIBHBIX PadoT;

- UHIMBUYAJIbHBINA OIIPOC;



- UCIOJIb30BaHNE WHTEPAKTUBHBIX (POPM TEKYIIETO KOHTPOJIS B (OpME ayIUTOPHOTO U
BHEAYJJUTOPHOT'O UHTEPHET — TECTUPOBAHMUSL.

6. OnleHOYHBIE CpeACTBA JJIsl TeKYlIero KOHTPOJISA YCIIeBaeMOCTH, POMEeKYTOYHOI
aTTecTALMH 110 UTOTaM OCBOCHHS IMCUMILINHBI U Y4eOHO-MeToAuYecKoe odecneyeHue ca-
MOCTOSITeIbHOM padOThHI CTYAECHTOB.

B npornecce 00yueHust HCTIONB3YIOTCS OLIEHOUHBIE CPEJICTBA pyOEKHOI0 KOHTPOJIS yCIe-
BA€MOCTH U MPOMEKYTOUHBIX aTTECTALUN U CIEIYIOIINE BUABI CAMOCTOSITENILHON pabOTHhI: Te-
CTUpoBaHue, pedepatsl, noknaasl Ha CHTK.

6.1. ®oH OLEHOYHBIX CPEACTB VISl MPOBeIeHNsI MPOMEKYTOUYHOM aTTecTanuu 00y-
YAKLIUXCA M0 JUCUMUILIMHE (MOAYJII0)

6.1.1. [lepeuenb KOMIETEHIIUN C YKa3aHUEM 3TANOB UX (POPMUPOBAHUS B MPOIIECCE OCBO-
eHusl 00pa30BaTEIbHON IPOrPaMMBI.

B pesynbpraTe OCBOCHHUS AMCHMIUIMHBI (MOIYJIs) (GOPMHUPYIOTCS CIEAYIOIINE KOMIIETECH-
1IUU:

Koa xommne- | B pe3yabraTe ocBoeHHMs 00pa3oBaTeIbHOM NPOrpaMMbl 00y4aro M CA
TeHIIUHN J0JIKeH 00/1a1aTh
T1K-1 CriocobeH pa3pabaThiBaTh TEXHOJOTHYCCKHE MPOIECChl M3TOTOBJICHHS MAIIMHO-

CTPOUTENHHBIX M3JIETHHA CpPelHEH CIIOKHOCTH CEPUHHOTO (MAacCOBOTO) IIPOU3BO/I-
CTBa.

B mporecce ocBoeHusI 00pa3oBaTeIbHON MPOTpaMMbl JaHHBIC KOMIIETCHIIUH, B TOM
YHCJIC UX OTJC/IbHBIC KOMIIOHEHTHI, (DOPMHUPYIOTCS MOATAITHO B X0J1€ OCBOCHHS 00YYaIOIMMHUCS
JTMCIUTUTAH (MOJTyJIEH ), IPAKTUK B COOTBETCTBHH C YYCOHBIM TUIAHOM ¥ KaJCHIAPHBIM Tpadu-
KOM y4eOHOTro mpoiiecca.

6.1.2. Onucanue noxkasaresedl 1 KpUTEpHeB OLCHUBAHUS KOMIIETEeHIU, popMupy-
€MBIX 110 HTOraM OCBOCHHSI IUCHHUILVINHBI (MOAYJIfA), OMUCAHNE IIKAJ OLlCHUBAHUS

[Tokaszarenem OleHUBAaHUS KOMIIETEHIIMI HA PAa3IMYHBIX dTarax ux GOpMUPOBAHUS SIB-
JISIETCSl TOCTIDKEHHE OO0YYaloIIMMUCS TUTAHUPYEMBIX PE3YJIbTaTOB OOyUYEHHUs MO JUCIUILTHHE

(Monymio).

IIK-17 - CnocoGen pa3padaThIBaTh TEXHOJIOTHYECKHE MPOLECCHl H3TOTOBJIEHUS MAIIMHOCTPOUTENbHBIX U3-
JeJINi cpeHeil CJ10KHOCTH CePUiiHOr0 (MAaccOBOro) NPOU3BOACTBA.

Kpurtepuu oneHnBaHus
IMoka3zareanb
2 3 4 5
HWIIK1 - ITpoBoaut | Obyuaromuiicss ne- | O6ywarommiics  ne- | OOy4aromuiica  ge- | OOy4aromuiics se-
AHAIN3 TEXHUYE- MOHCTPUPYET TOJ- | MOHCTPUPYET HEMOJI- | MOHCTPUPYET 4ya- | MOHCTPUPYET TOJI-
CKHX TpeGOBaHuUi, HOE OTCYTCTBHE | HOE  COOTBETCTBHE | CTHYHOE  COOTBET- | HOE COOTBETCTBHE
NPeBABIIEMBIX K MITH HEJOCTATOMHOE | CIIEYIOUX 3HAHMI: | CTBHE  CIEAYIOUWX | CIETYIOUHX  3Ha-
MaI_HI/IHOCTpOI/ITeJIB- COOTBETCTBUC Sﬂe- OCHOBHBIC U BCIIOMO- | 3BHAHUU. OCHOBHBIC U | HUHU. OCHOBHBLIC H
AYHOIIWX 3HAHWUU: raTcjibHbIC MATCpU- | BCIIOMOTIaTCJIbHbBIC BCIIOMOT'aTCJIbHBIC
HEIM M3/ICITHAM OCHOBHBIC W BCIIO- | aJIbl, CIIOCOOBI peaid- | MaTepHaJbl, CIOCOObI | MaTepuaibl, —CIIO-
CPCIHCH CIOKHOCTH |\ rarenprble MaTe- | 3aUMM TEXHOIOTHYE- | Pealu3allid  TEXHO- | cOObI  pealn3alii
pHaibl,  CHOCOOBI | CKHX ITPOIIECCOB. TEXHOJIOTHYECKUX
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CEpUIHOTO (Macco- | peanusauuu TexHo- | JlomyckaloTcs 3HauM- | JOTMYECKHMX MpOLEC- | IPOLECCOB,  CBO-
BOT0) IPOM3BOJICTBA | JIOTHYECKMX  IIPO- | TelbHbIE  OLIMOKH, | COB, HO JOMyCKAIOTCs | GOXHO OIepHUpyeT
3HATD: IIECCOB. MPOSIBIISIETCST  HENO- | He3HAUUTENbHBIE npruoOPETEHHBIMU
OCHOBHEIE M BCIIOMO- CTaTOYHOCTH 3HAHUMH, | OMIMOKH, HETOYHO- | 3HAHHSIMHU.
raTeNbHbIC MATEPHU- 10 psAmy TIOKa3are- | CTH,  3aTPyJHEHUS
allbl, CIIOCOOBI pealti- nei, oOydJaroluiics | Ipy  aHaJTUTUYECKUX
31U TEXHOJIOTHYe- UCTBITHIBAET 3HAYM- | ONEpaIHsX.
CKHX TPOLIECCOB. TEIBHBIC — 3aTPyAHE-

HUS TIPU ONIEpUPOBa-

HUM 3HaHUSMH TIpU

uX TepeHoce Ha HO-

BBIE CUTYalUH.
WIIK2 — Ycrananu- | OOydaromuiicss He | OOyvaromuiicss  ne- | OOywaromuiics  ge- | OOydaromuiics ae-
BACT 110 MapKe MaTe- | yMeeT WM B HEHO- | MOHCTPUPYET HEIOJ- | MOHCTPUPYET 9a- | MOHCTPUPYET II0JI-
pHana TEXHOJIOTWYe- | CTaTOYHOH CTENEHU | HO€  COOTBETCTBHE | CTUMHOE  COOTBET- | HOE COOTBETCTBHE
CKHE CBOICTBA MaTe- | yMeeT: BBIOMpAThH | CIACAYIOIIMX YMECHUI: | CTBUE  CIIEAYIOUIMX | CICAYIONHX yMe-
pHAJIOB MAIlIMHOCTPO- | OCHOBHBIC M BCHO- | BHIOMPAaTh OCHOBHBIC | YMEHM: HPUMEHSTH | HUI: BEIOMpATh OC-
HUTCIIbHBIX PI3)Z[CJIHI>'I MOT'aTCJIBbHBIC MAaTC- | I BCIOMOI'aTCJIIBHBIC | METOIbI BLI6I/IpaTI) HOBHBIE U BCIIOMO-
CpelHel CIOKHOCTH | pHajibl,  CHOCOOBI | MaTepUaIIbl, CIOCOOBI | OCHOBHBIC M BCIIOMO- | TaTeNbHBIE MaTe-
cepuifHOTO (Macco- peann3alyy TEeXHO- | peali3allil TEXHO- | TaTeJbHBIE MAaTEePH- | PHANBI,  CIOCOOBI
BOT'0) IPOMU3BOJCTBA | JIOTMYECKUX  IPO- | JIOTMYECKUX IPOIEC- | alibl, CIIOCOOBI pealn- | pealu3allud  TeX-
yMeThb: IIECCOB. coB. JlomyckaroTcs | 3allMM TEXHOJOTWYe- | HOJIOTHYECKUX
BBIOMPATh OCHOBHBIE 3HAYUTEIbHBIE CKHX nporeccos. | mpomeccoB.  Cso-
¥ BCIIOMOTaTEIbHBIE OMMOKH, TPOSABIA- | YMEHHS OCBOCHBI, HO | OOHO OIepupyeT
MaTepHa’bl, CIIocOObI eTcs  HeI0CTaTod- | JOMYyCKaloTCs HEe3Ha- | MPHOOpETeHHBIMU
peanuzanuy TEXHOIIO- HOCTh YMEHHH, TIO | YUTEIbHbIC OIIMOKH, | YMEHHSIMH, IPHMeE-
THYECKUX TPOIIECCOB. psly TOKa3aTeneH, | HeTOYHOCTH, 3aTpyn- | HIET MX B CHTYya-

O6yanOIIII/II\/'IC$[ HCIbI- | HCHUA NPU aHAJIUTU- | HUAX MMOBBIIIICHHOM

ThIBACT 3HAYUTCIIb- | UCCKUX  oOmcpanusiax, | CJIOKHOCTH.

HBIE  3aTPYJHEHHs | IEpeHOCEe YMEHUIl Ha

NPy ONEPUPOBAHHM | HOBBIE, HECTaHIAPT-

YMEHUSIMH [IpU  HUX
IIEPEHOCE HA HOBBIE
CUTYaLUH.

HbIC CUTYyalluu.

HIIK3 — Onpenensier
TEXHHYECKHUE Tpebo-
BaHUs, MPEAbSBIIsiC-
MbI€ K MAIlIMHOCTPOH-
TEJNbHBIM U3JEIHAIM
CpeJIHEN CII0XKHOCTH
BJIA/IETD:

METOJIaMH BBIOOpa
OCHOBHBIX H BCIIOMO-
raTejibHbIX MaTepHa-
JI0B, criocobamu pea-
JIN3aIUU TEXHOJIOIU-
YECKHX MPOIIECCOB.

OOyyaromuiicss He
BlIaJlcET WIX B He-
JIOCTaTOYHOM CTe-
[IEHU BIIaJI€ET
HaBBIKAMH. METO-
JlaMd  BbIOOpa OC-
HOBHBIX M BCIIOMO-
ratejbHbIX MaTepH-
ajoB, crocobdamu
pealin3aiuyd TeXHO-
JIOTUYECKHX  TPO-
LIECCOB

OOyuaromuiics Bna-
JieeT HaBBIKAMH
oTIpeIeICHIS BBI-
0opa OCHOBHBIX W
BCIIOMOTaTeIbHBIX

MaTepuaioB, CIOCO-
OamMu  peanuzaru
TEXHOJIOTHYECKHX

rporeccoB. OOyuaro-
IIUHACS HCIBITHIBACT
3HAUUTCIbHBIE  3a-
TPYIHEHUS NpU MpU-
MEHEHHHU HAaBBIKOB B
HOBBIX CUTYyaITUsX.

OOyyvaromuiicss  4a-
CTUYHO BJIAJCET
HaBbIKAMH  BbIOOpaA

OCHOBHBIX N BCIIOMO-
raTelbHBIX MaTepHa-
JIOB, cTIocobaMu pea-
JW3aldU TEXHOJOTH-
YECKHX IPOIECCOB,
HaBBIKH OCBOCHBI, HO
JIOTTYCKAIOTCSl HE3Ha-
YHUTENbHBIE OIIUOKH,
HETOYHOCTH, 3aTPyA-
HCHUA NPU aHAJIUTU-
YECKUX onepanuiax,
NIEpeHOoCe YMEHUH Ha
HOBBIE, HECTaHIAPT-
HBIC CUTyalllu.

OOyyvaromuiicss B
IIOJJHOM  00BbeEME
BJIaJICET HABBIKAMHU
BHIOOpa OCHOBHBIX
A BCIIOMOTaTelb-
HBIX MaTepHaJIOB,
crioco0aMu peaiu-
3alMH TEXHOJOI'H-
YECKUX TIPOIIECCOB,
CBOOOITHO TIpHUMeE-
HSET TOJy4YCHHEIC
HaBBIKM B CHUTYa-
[IUSIX TTOBBIIIIEHHOMN
CIIO’KHOCTH.




6.2. Opranu3aunus u NOPsiI0K NPOBeAeHUs TEKYIIero KOHTPOJIs

6.2.1. ®opMbI NPOBeAEHUS KOHTPOJIA

Jl1st mpoBeieHnst TEKYIEro KOHTPOJISI IPUMEHSIOTCS cleAyIomue (OpMBbI:

e jabopaTopHbIC pabOTHI,

® KOHTpPOJbHBIE PabOTHI,

® COO0OIIIEHHE MO0 TEMaM CEMUHAPOB.;
® TECTHUPOBaHUE.

6.2.2. Conep:kanue TeKylero KOHTPOJIsi

Bce npaktudeckue paboThl, IpeAyCMOTPEHHBIE JaHHOW paboyueil mporpaMMoit TOJKHbBI
ObITH OTpaboTansbl. [1o Kax a0t paboTe CTYIEHTY HEOOXOANMMO CAMOCTOSITEIbBHO COCTABUTH OT-
YeT, KOTOPBIH I0JDKEH BKIIIOYATh: Ha3BaHUE pabOThI, pacyeThl, pUCYHKHU, TaOIUIbI, Tpadukwy,
BBIBO/IbI, YKa3aHHbIC B OMMCAHUH PAOOTHI.

[To xaxxmo¥ paboTe CTyACHT MOJIy4aeT 3a4eT, KOTOPBIA OTMEYAETCs B KypHaJe Mperno-
JaBaTeNs U, TPU HEOOXOAUMOCTH, B )KypHAJIe YCIIEBAEMOCTH T'PYIIIIHI.

KonTponbsHbie paboThl MPOBOSATCS HA JIEKIHAX 10 TeKymien Teme. [1o kKaxaoit KoH-
TPOJBHOU paboTe CTYJEHT MOIyYaeT 3a4eT, KOTOPbI OTMEYaeTCsl B )KypHaJle IPernogaBaTes
U, IpYU HEOOXOJIMMOCTH, B KypHaJi€ YCIIEBAEMOCTH TPYTIIIbI.

[To TeMaMm ceMUHApOB CTYJEHT TOTOBUT COOOIICHHE (C TIpe3eHTaIel uiu 6e3 Hee) 1o
MIPUBEACHHBIM B paboueil mporpamme BOIpocam WM MO IPYTUM BOIIPOCAM IO COTIIACOBAHUIO
C MPEIoAaBaTeNIEM.

3a kaxkJ10e cooOIIeHue CTYICHT MOTy4YaeT 3a4eT, KOTOPhII OTMEYaeTcs B JKypHalie mpe-
Mo/IaBaTens U, Mpu He0OXOIMMOCTH, B KypHaJie YCIIeBA€MOCTH TPYTIIIHIL.

6.2.3. Cpoku BbINOJHEHHS TEKYIIero KOHTPOJIsi U KPUTEPUHU OLlEHMBAHUS pe3yJib-
TATOB

CceMuHaphbl JOKHBI OBITH OTPa0OTaHbI, 0()OPMIICHBI M 3a4TEHBI B TEUEHUE TEKYIIIETO
CEMECTpa JI0 MPOMEKYTOUHOU aTTEeCTalUH.

KoHTposbHbIE pab0THl MOTYT OBITH BBITIOJHEHBI TIPU MPOXO0KICHUH MPOMEKYTOUHON
aTTecTaluy (Ha 3a4eTe UM 3K3aMEHE).

Kputepun orieHMBaHus pe3yIbTaTOB U3JI0KEHBI B MPUIIOKEHUU K paboueil mporpamme
"®oH] OLIEHOYHBIX cpeAcTB" (mpuiiokenue B).

6.2.4. Cpoku BBINOJIHEHHS TEKYLEr0 KOHTPOJISI M IIKAJIA 1 KPUTEPHH OLIEeHUBa-
HHS pe3yJbTaToOB

TectupoBanue B 0J1aHKOBOM UM KOMITBIOTEPHOH (hOopMe IPOBOIUTCS 2 pa3a B CEMECTP.

[IpomexyTouHas aTTectanus (3a4eT, 3K3aMeH) IPOBOAUTCS B CPOKH, YCTaHOB-
JICHHBIE YTBEP/KAECHHBIM paCIMCaHUEM 3a4ETHO-IK3aMEHAI[MOHHOMN CECCHM.

Jlo natel mpoBeieHUs TPOMEXKYTOUHOM aTTeCTAllMU CTY/ICHT JIOJKEH BBIMOJIHUTD BCE

paboThl, MPeyCMOTPEHHbIE HACTOSIIEH pabouelt MporpaMMoi TUCIUIUIMHBI.

TecTsl A1 MpoBeieHNs PyOeKHOT0 KOHTPOJIA MO pa3jieiaM NporpaMMbl TUCHUTUIMHBI
1. Haznauenwue: Mcnonb3yroTcs 71sl NpOBEACHUS TeKyIed TPOMEXYTOUHON aTTeCTalluu

0 IMCHUIUINHE « Teopusi CBapOUYHBIX IIPOLIECCOBY.
2. TectupoBaHue MOXKET MMPOBOAUTHCS B BUE FIEKTPOHHOTO MM OJAHKOBOTO TECTHPOBA-
Hus. TecToBoe 3a7aHue COAEPKUT 25 BONPOCOB.
Bpewms Ha BeinosiHeHHE TecTta 20 MUH.

4. Illkana onleHUBAHUA:

- OLICHKA «3aYTEHO» BBICTABIIAETCA CTYAEHTY, €CJIM OH ITPaBUJIBHO OTBETHII Ha 15

1 0oJiee BOIIPOCOB.

w
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- OIICHKA «HC 3a4TCHO», CCJIN IMPAaBHUJIbHO OTBCTUJI HaA 14 u meHee BOITPOCOB.

*Ecnu He BBITIOJIHEH OJIMH WU OoJiee BUIOB yUeOHOW paboThl, yKa3aHHBIX B TaOJIHIIE,
MPEnoaBaTelb UMEET MPABO BBICTABUTH HEYJOBJICTBOPUTEIBHYIO OILIEHKY IO UTOTaM MpoMe-
KYTOYHOM aTTECTALUU.

I kaJjbl OlleHMBAHUSA Pe3yJIbTATOB MPOMEKYTOYHON ATTECTALMU M UX ONMCAHUE

dopMa MPOMeKYTOYHOH aTTeCTAIMM: IK3aMeH.

[Ipu mpoBeieHNH TPYNIOBBIX Ta00PAaTOPHBIX PAOOT MPOBOAUTCS MPOBEPKA TOTOBHOCTH
CTYJIEHTOB K UX BBITIOJIHEHUIO

[Tocrne BbIMOTHEHUS 1a00OPaTOPHOIN pabOTHI TPOUCXOTUT €€ 3allUTa U IIPEI0CTaBIIe-
HUEM oT4eTa o pabote. O1ieHKa 3alIUThI TaA00PAaTOPHBIX PAOOT YUUTHIBAET KAYECTBO MPeE/-
CTaBJICHHBIX CTYJICHTOM OTUETHBIX MaTEPHAIIOB.

Ha sKx3ameHe cTyIeHTy IpeIoCTaBIIsIeTCs OUIIET ¢ IBYMSI BOIIPOCAMHU.

Kpumepuui oyenxu:

OIIeHKA "OTIUYHO" BBICTABIISIETCS] CTYJCHTY, €CJIH JaHbl HCUEPIIBIBAIOIINE OTBETHI HA
BCE JIBA BOMPOCA; - OIIEHKA "XOPOIIO" BBICTABIAECTCS CTYACHTY, €CIU JaHbl HEMOJIHBIE OTBETHI
Ha JIBa BOTIPOCA; - OIIEHKA "yTOBIETBOPUTENILHO" BHICTABIISIETCS CTY/ICHTY, €CJIHM JIaH UCYEPIIbI-
BAIOIIUI OTBET HA OJIMH BOIPOC M YACTUYHO HA JIPYTOM; - OLICHKA '"'HEYAOBJIETBOPUTEIBHO" BBI-
CTaBJISIETCA CTYJIEHTY, €CJIM HE JJaHbI OTBETHI HA JIBa BOIIPOCA.

Ikana oueHNBaHUA Onucanne

BrinonHensr Bce BUIbI y4eOHOM pabOTHI, MPEIyCMOTPEHHbBIE Y4eo-
HbIM MIaHOM. CTYJIEHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUM, yMe-
HUM, HABBIKOB NMPUBEICHHBIM B TaOJHIIAX MOKa3aTeliel, Onepupyer
OTan4HO MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMU, HAaBBIKAMU, IPUMEHSIET UX
B CUTyaluiax MHOBBIIIIEHHON CJIO’KHOCTH, HE UCIIBITHIBACT 3aTPYHH€HHﬁ
MIPU aHAJTUTUYECKUX ONEPALMIX, IEPEHOCE 3HAHUI U YMEHUW Ha HO-
BbBIC, HCCTAHAAPTHBIC CUTYallUH.

BrinonHensl Bce BUIBI y4eOHON pabOTHI, MPeIyCMOTPEHHbBIE y4eo-
HbIM T1aHOM. CTyAEeHT JIE€MOHCTPUPYET YAaCTUYHOE COOTBETCTBHE
3HaHWM, YMEHUN, HAaBBIKOB NIPUBEJACHHBIM B TaOIHIaX MMOKa3aTeNeH,
omepupyeT NPUOOPETEHHBIMU 3HAHHUSIMH, YMEHHSIMH, HaBBIKaMHU,
MIPUMEHSET UX B CUTYaIUSIX MOBBIIICHHON CI0KHOCTH. [Ipu 3TOM MO-
TYT OBITh OMYIIEHBl HE3HAYNTENBHBIE OIINOKH, HETOYHOCTH, 3aTPY/I-
HEHUS TIPU aHATUTHYECKUX OTEPAIHIX, IEPEHOCE 3HAHUM U YMEHUN
Ha HOBBIE, HECTAHIAPTHBIE CUTYAIUU.

Xopomo

BrimonHeHsl Bce BUIBI yUeOHON pabOThI, PeayCMOTPEHHBIE yueo-
HBIM 11aHOM. CTYJIEeHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HA-
HUH, yMEHU, HABBIKOB IPUBEIEHHBIM B TaOMUIAX MMOKa3aTenei, 10-
Y I0BAETBOPUTENTHHO | MYCKAIOTCS 3HAYUTEIBHBIC OIIMOKHU, MPOSIBISETCS OTCYTCTBHE 3HA-
HUH, YMEHUIA, HABBIKOB IO Py MOKa3aTenei, CTYIEHT UCIIBITHIBAET
3HAYUTEIbHBIEC 3aTPYHEHUS TIPH ONIEPUPOBAHUH 3HAHUSIMU U YMEHHU-
SIMH IPU UX TIEPEHOCE HA HOBBIE CUTYalIUH.

10



He BrimonHeH oauH wim 0osee BUIOB y4eOHOH pabOThI, IPEIyCMOT-
PEHHBIX y4eOHBIM Iu1aHOM. CTyJIeHT AEMOHCTPUPYET MOJIHOE OTCYT-
CTBHE WJIM HEJAOCTATOYHOE COOTBETCTBHE 3HAHWMN, YMEHUH, HABHIKOB
HeynoBineTBOpUTENbHO | IPUBEICHHBIM B TaOMUIAX TOKAa3aTeNeH, JTOMYCKAIOTCS 3HAYUTEb-
HBIC OIIMOKH, POSIBIISICTCS OTCYTCTBHE 3HAHNUH, YMEHH, HABBIKOB 110
psy IOKa3arelel, CTyACHT HE MOXKET OIIEPUPOBATh 3HAHUSIMU U yMe-
HUSIMH TP UX TIEPEHOCE Ha HOBBIE CUTYAIIUH.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIHOHHOE O0ecnevyeHne TUCIUIJINHBI.
OcHoBHas JIuTEpaTypa
1. Teopus cBapouHbIX mpoiieccoB: YueOnuk st By30B / A.B.Konosanos, A.C.Kypkun, 3.J1.
Makapos, B.M.Heposnsiii, b.® . Axymmn; [log pen. B.M.Heposnoro. — M.: U3a-so MI'TY
uM. H.D.baymana, 2007. — 752 c.: un. (47 wmr)
JlonosiHuTEIBHAS
1. dentox, P.N. Teopus cBapo4HBIX MpolrieccoB. PU3NYECKUE U TEXHOJOTMYECKUE CBOMCTBA
ANEKTPOCBAPOYHON TyTH [ DIEKTPOHHBIN pecypce] : yueb. mocodue — DIEeKTPOH. JaH. —
Tomck : TITY, 2013. — 118 c. — Pexxum noctymna: https://e.lanbook.com/book/45134. —
3ari1. ¢ 3KpaHa.

8. MartepuajibHO-TeXHHYECKOe O0ecneYeHne U CHUIINHbI

CrnenuunanusupoBanHble yueOnbie ayautopuun AB2502, AB2503, AB2505 u naGopaTtopus
kadenpsl AB2101 «KoMriekcHbIE TEXHOIOTHYECKHE MPOIECCHl 1 000pyA0BaHNE MAIIIMHOCTPO-
CHUS.

1. Pa3znaTtounble MaTepualisl O pasjesiaM Kypca;

2. [Inakatel, cnaiapl, JEMOHCTPAIIMOHHBIC MaTepUAITBI U yueOHbIE (PHITBMBI IO pa3ze-
JaM Kypca.

3. B aya. 2101 Jlabopatopuu kadenpb! «O60pynoBaHHE U TEXHOJIOTHSI CBAPOYHOTO MPOU3BOI-
CTBa» 00OPY/IOBAHKE U ammnapaTypa Ha KOTOPOi TPOBOISATCS TabopaTopHbIE paOOThI

- KOHTakTHas1 MmammHa MT1614

- MaIIyMHa JiyIs moBHOM cBapku MIII2002

- mamaa MC502

- MaIlIvHA pa3phIBHAS

- konTakTHas MamuHa MTII1-1409 - 4Perynstops! nukia ceapku PKM-805

- YdacTok cBapku maBieHreM. OcHOBHOE 00OpyI0oBaHue: cBapouHblii nHBepTOp ISI 5
CL, aBromar anst ayroBoit cBapku AJIP-1202, cBapounsiii Tpancdopmarop T/(-200, cBapou-
HbIi BeipsimuTens BY-1202, nonyaBromat cBapounsiit MI13-4A ¢ uctounukom B/1Y- 3020,
cBapounsblif aBTomat AJ[I'-502, npeoOpazoBarens cBapounsiii [1C-200, yHUBEpcanbHbIN JJIeK-
tpoctatuueckuii pmibtp IDBA 1-06

9. MeToauyeckue peKOMEHAAIMH J1JIs1 CAMOCTOSITEIbHOI PadoThl CTY/IEHTOB
CamocTosTenpHasi paboTa SBISETCS OAHUM U3 BHJIOB yUeOHBIX 3aHsaTHi. [lens camocTo-
ATETLHOU PabOTHl — MPAKTHYECKOE YCBOSHUE CTYJACHTAMH BOTIPOCOB METPOJIOTHH, CTAaHIAPTH-
3aIuu ¥ CePTU(PUKAIINHU, pACCMAaTPUBAEMBIX B TIPOIIECCE U3YUCHUS TUCITUTIIINHBI.
AyauTopHasi caMOCTOsITeNIbHAs paboTa MO TUCIUTUIMHE BBITOIHSIETCS Ha YUEOHBIX 3aHSs-
THSIX 110J1 HEOCPEICTBEHHBIM PYKOBOJACTBOM IIPENOAABATEIS M IO €TI0 33JaHHUIO.
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BreayauTtopHas camocTosiTeNbHAsl padoTa BBIIOIHAETCS CTYAEHTOM 110 33aHHIO IPEIo-
JaBatessi, Ho 0e3 ero HermoCpeCTBEHHOI0 y4acTus

3amaum caMoOCTOSATEJIbHOM PA0OTHI CTY/I€HTA:

- pa3BUTHE HABBIKOB CAMOCTOSATEIbHOM yueOHOM paboThI;

- OCBOEHHE COAEPKAHUS JUCIUIUINHBI;

- yriay0JieHue cofep:KaHus U 0CO3HAHNE OCHOBHBIX MOHSATUI JTUCIUILINHBL;

- HCIIOJIb30BaHUE MaTepHalia, CoOOpaHHOTO U MOJYYEHHOTO B XOJI€ CAMOCTOSTEIbHBIX 3a-
HATUN 171 3 (HEKTUBHOM MOATOTOBKHU K U (PepeHIMPOBAHHOMY 3a4ETy U 3K3aMEHY.

Buabl BHeayTUTOPHOM CaMOCTOSITEIbHOM PadOThI:

- CaMOCTOSATEIbHOE U3yUEHUE OTJEIbHBIX TEM JTUCLHUIUINHBL

- IOJITOTOBKA K JIEKITMOHHBIM 3aHSATUSIM;

- MIOATOTOBKA K J1a00paTopHBIM paboTam;

- BBINIOJIHEHUE JOMAIIHUX 33/1aHUN 10 3aKPEIUICHHUIO TEM;

- BBITMIOJTHEHUE JJOMAITHUX 3aJJaHUH 10 PEIICHUIO TUITUYHBIX 3a/1a4 U yIPOKHEHUH;

- cocTaBlieHue U o(hopMIIeHUE TOKIAI0B U peepaToB Mo OTEIHHBIM TEMAaM MPOTPAMMBI;

- Hay4HO-MCCIIeoBaTeNIbcKasi paboTa CTy/ICHTOB;

- y4acTHe B TEMAaTUYECKUX TUCKYCCUAX, OJTUMIIUAAAX.

JIns1 BBITTOTHEHHST JTF000T0 BHAA CAMOCTOSTEIIBHOW Pa0OThI HEOOXOIMMO MPOUTH CICIY-
OILIME JTaIlbL:

- OIPEJICTICHHE LIETTU CAaMOCTOSTENbHON padOThI;

- KOHKpETH3allys o3HaBaTeIbHOM 3a/1auH;

- CaMOOIIEHKAa TOTOBHOCTH K CaMOCTOSTENLHOM paboTe;

- BBIOOp a/IEKBATHOTO CTIOC00a MEHCTBUS, BEAYIErO K PEIICHUIO 3aa4H;

- INIAHUPOBAHUE PAOOTHI (CAMOCTOSTEIHFHOM HIIM C TIOMOIIIBIO MPEToaBaTesis) Haj 3a/a-
HUEM;

- OCYIIECTBJICHHE B MPOIECCE BBHIMOJHEHUS CAMOCTOSATENbHON paboThl CaMOKOHTPOJIS
(MpOMEXXyTOUYHOTO M KOHEYHOT'0) Pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBINOJIHEHUS pabOTHI;

- pednekcusi;

- Ipe3eHTaIus paboThl.

10. MeToanuyeckue peKOMeHIaIUN IJIs1 MPenoiaBaTe.is

OcHOBHOE BHUMaHHWE P U3YUYEHUH TUCHUIUTHHBI « TeopHsi CBApOUHBIX MTPOLIECCOBY Clie-
IyeT yIeNsITh Ha U3y4eHHE C OCHOBHBIMH TEOPETUYECKUMHU IPEICTABICHUSIMH B 00J1aCTH METaJ-
JypruM, KOTOPBIE JIEKAT B OCHOBE CYLIECTBYIOIIUX TEXHOJIOIMI COEIUHEHUS KOHCTPYKIIMOH-
HBIX MaTEPHUAJIOB.

[Tpu m3yuenun pazgena «Teopus CBapOUHBIX HPOIECCOB» HEOOXOIMMO OOECTICYUTH
OCBOCHHE CTYJIEHTOB CBAPOYHOMN CHENMAIHLHOCTH METOAaMHU BbIOOpa TEXHOJIOTUH M MaTepHa-
JIOB, UCTIIOJIb3YEMbIX B MAIIMHOCTPOCHUH; METOAAMH CO3JaHMsI HOBBIX TEXHOJIOTUN, MAIIUH U
000pyAOBaHUS AJI 3TUX BHUJIOB MPOU3BOJACTBA; U3yUYEHUE MEXAaHUUYECKUX, TEXHOJIOTHUECKUX U
9KCILTyaTallMOHHBIX CBOMCTB METAJIJIOB U CILJIABOB.
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[Tpu nzyuenunn pazaena « Teopusi CBApOYHBIX MPOIIECCOB» OCHOBHOE BHUMAaHUE HEOOXO-
JIMO YJIEJISATh OCHOBHBIM IOHSTHSIM B 00JIACTH OLIEHKH COOTBETCTBHSI, TEPMHHAM U OTIpe/Iee-
HUSIM.

TeopeTndeckoe u3ydeHne OCHOBHBIX BOTPOCOB PA3CiIOB TUCITUILUIMHBI JOJDKHO 3aBep-
IATHCS MMPAKTHYECKOMN pabOTOil.

JI7ist akTUBU3aIMU y4eOHOTO Mpoliecca Mpu H3yYeHUH JUCIUILTHHBI 3)PEKTHBHO IpUMe-
HEHUE TIPE3CHTAINH 110 Pa3IMYHBIM TEMaM JICKIIUH CEMUHAPCKUX 3aHITHHN U MMPAKTUICCKUX pa-
00T.

JI1st IpOBEICHUS 3aHATHUH 110 TUCITUTUINHE HCIIONIB3YIOTCS CPEACTBA O0YUCHHS

- y4eOHHKH, HH(OPMAITMOHHBIE pecypchl IHTepHeTa;

- CIIPAaBOYHBIE MaTepUaJIbl 1 HOPMATUBHO-TEXHUYECKAST JOKYMCHTAIIHS.

DoH/IbI OLIEHOYHBIX CpeaAcTB npeacTaBieHbl B [Ipniioxkennu 1 k padoyeil nporpamme.
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[Tpunoxenue 1

MUHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHUS POCCUNCKON ®EJIEPAIIN
OEJEPAJIbHOE 'OCYIAPCTBEHHOE ABTOHOMHOI'O OBPA30OBATEJIbHOE YUPEX/IEHUE
BBICHIEI'O OBPA3OBAHMA

«MOCKOBCKHUM HOHHTEXH@HECKHﬁ YHUBEPCUTET»
(MOCKOBCKHMH ITOJIMTEX)

Hanpasnenue noarorosku: 15.03.01 MAIIMHOCTPOEHUE
OII (mpodmtp): «KoMriekCHbIe TEXHOJIOTHYECKHUE TIPOIIECCHI K 000pYA0BaHUE MAIIMHOCTPOE-
HUS
®dopma 00yueHus: 3a0UHas

Kadenpa: ObopyaoBaHre U TEXHOIOTHS CBAPOYHOIO MTPOU3BOJICTBA

®OHJA OHNEHOYHBIX CPEACTB

O JMCHUITIMHE

Teopusi cBapo4YHBIX POLECCOB

Cocrag: 1. [lacnopt hoHa OLIEHOYHBIX CPEACTB
2. OnucaHue OLIEHOYHBIX CPENICTB:
MIPUMEPHBIN ITepeYeHb BOMIPOCOB ISl 3a4eTa

MIPUMEPHBIN MTepeueHb BOTIPOCOB IS dK3aMeHa
NepeveHsb JIa0OpaTOPHBIX PaboT

CocTaBuTeIH:

cr. nper. Jlateimosa I'.P.

Mocksa, 2022 ron
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MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTHU KOMIIETEHIIUIA

Taomuma 1

TEOPUA CBAPOYHBIX ITPOHECCOB

dI'0OC BO 15.03.01 «MamuHOCTpOEHUE»

B npouiecce ocBoeHUs JaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET clieAyrolire npogeccioHalbHble KOMIETEeHINHU

KOMIIETEHIIUH dopma
TexHoJI0rNs .
IlepeyeHb KOMIIOHEHTOB ¢popmupoBanus OREHOH- Crenenn yposueii ocBoenns
HHJIEKC | @OPMYJIMPOBKA . HOI'O Cpef- KOMIIEeTeHI M i
KOMIIeTeHI Nl s
CTBa

3HaAmMb: - OCHOBHEIE U BCIIOMO- | JIEKLIHS, CAMO- 9, Bba3oBblii ypoBeHb:

TaTCJIIbHBIC MaTepI/IaJH)I, CIIO- CTOATCIIbHAA pa- HP, BOCHpOPI?.BOIICTBO HOJIy‘-ICHHI)IX

coOBI pealiu3aluy TEXHOJIoru- | 00Ta, P 3HAHUU B XOJI€ TEKYIIETr0 KOH-

IMK-1

Cniocoben pazpabathl-
BaThb TEXHOJIOIrn4ye-
CKHE TPOLIECCHl U3rO0-
TOBJICHU S MallluHO-
CTPOUTENBHBIX H37e-
JIMA CpeHEN CII0KHO-
CTH cepuiiHoro (mac-
COBOI0)  IPOHU3BOJ-
CTBa

YECKUX HPOLIECCOB.
YyMemp: - BBIOUPATh OCHOBHBIC
M BCIIOMOTI'aTCJIbHBIC MaTCPU-
aJibl, CIIOCOOBI peanu3anuu
TEXHOJOTMYECKUX HMPOLECCOB.
énadems: - METOJJaMH BbIOOpa
OCHOBHBIX U BCIIOMOTI'aTCJIb-
HBIX MaTepUasioB, CIOcOOaMu
peanu3aIiy TEXHOJIOTHIECKUX
MIPOILIECCOB.

TPOJIs; YMEHUE PellaTh TUIIOBbIE
3aJjauu, IPUHUMATh NpodheccHo-
HaJIbHbIE U YIIPABJIEHYECKHUE pe-
LIEHMS 110 U3BECTHBIM aJTOPUT-
Mam, NpaBuiIaM U METOJUKAM
IloBbIlIEHHBIN YPOBEHD:
MIPAKTUYECKOE IPUMEHEHUE MOy~
YEHHBIX 3HAHUH B ITPOLIECCE BBINOJI-
HEHUs J1abopaTOPHBIX paboT U Kyp-
COBOI1 pabOTHI; TOTOBHOCTH PEIIATh
MPAKTUYECKHE 3a/1a4M OBBIILIEHHOU
CJIOKHOCTH, HETUIIOBBIE 33]1a4H,
PUHUMATH IPO(ECCHOHATIBHBIE U
YIPaBIEHYECKHUE PELICHHUS B yCIIO-
BHSIX HETIOJTHOW OIPEIEIIEHHOCTH,
IIPY HEJOCTaTOYHOM JIOKyMEHTAJIb-
HOM, HOPMaTUBHOM U METOJINYe-
CKOM obecneueHuu

**- CoxkpateHusi GopM OLIEHOUYHBIX CPEJICTB CM. B MPUJIOKEHHUH 2 K pabouell mporpaMMe.
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[Tpunoxenue 2

HepequL OLHCHOYHBIX CPEACTB M0 NUCHUIIJINHE

«Teopusi cBApOYHBIX IPOLECCOB»

Ne | HaumenoBanue one- | Kparkas xapakTepuCcTHKa OLIECHOYHOTO cpel- ([IpencraBieHne oLieHOYHOro
OC | HOYHOrO Cpe/icTBa CTBa cpeacta B POC
III/IaJ'IOI‘ npemnogaBaTeiid CO CTYAC€HTOM, LIC/Ib KO-
o TOPOIo — CUuCTeMaTus3alysa U1 yTOUHCHUC UMCIO-
VYcrHblii onpoc .
1 (3 - ok ) IIUXCA Y CTyACHTa 3HAHUM, IIPOBEPKA €0 UHAN- Bomnpocsl 1o 3k3ameny
- M H [
SK3ame BUAYAJIBHBIX BO3MOKHOCTEN YCBOCHUA MAaTEpU-
ana
OreHka CrrocOOHOCTH CTYIEHTa IPUMEHHTD T10- Tlepedenb MpaKTHIECKHX
JIY4YCHHBIC PAHCC 3HAHWA TJIA ITPOBCACHUA aHa- .
[IpakTuueckue pa- paboT U UX OCHAIICHHE;
2 JIn3a, OIlbITa, SKCIICPUMCHTA U BBIIIOJIHCHHSA I10-
6otsl (I1P) KYpHaJI IPAKTUYECKUX Pa-
CJICAYIOIHUX PacyY€TOB, 4 TAK)KE COCTaBJICHU BbI- 6
BOJIOB oT
[TpomyKT caMOCTOSITETbHOM pabOTHI CTY-
JIeHTa, TIPEJICTaBIISIFOIINI cO00il KpaTKoe u3-
JIO’)KEHUE B MUCHbMEHHOM BUJIE MOTYyUYEHHBIX
Pedbepar pe3yJIbTaTOB TEOPETUYECKOTO aHATN3a OTpe-
3 (P)p JICJICHHOM Hay9YHOH (y4eOHO- UCCIIeI0BATEIh- Tewmbl pedeparon

CKOI1) TeMBI, T/Ie aBTOP PACKPHIBAET CYTh HC-
cieryeMoi npo0eMbl, IPUBOIUT pPa3IuUHbIE
TOUYKH 3PEHUS, a TaAK)Ke COOCTBEHHBIE
B3IJISIbI HA HEe
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[Tpunoxxenune 2
Tembl pedepatoB

YactryHoe npeBpanicHUe NEPIUTHBIX YYaCTKOB B ACTEHUT.
Koarynsus eMeHTHTa U CIeNMaIbHBIX KapOUI0B MPU COXpaHEHUHU (eppHuTa B CBAPHBIX

COCAUMHCHUAX U3 KOHCTPYKHHOHHOﬁ CTajiu.

Tema 1. ®u3nuyecKue 0CHOBBI U KBaJII/I(l)]/IKaIIHH nmpoueccoB CBapKu.
1. ®u3uyeckre OCHOBEI IMOJIYUCHHA CBAPHBIX, IMAasdHBIX U KJIICCBBIX CO€,I[I/IH6HI/H>'I. OneMeH-

TAapPHBIC CBA3U B TBCPABIX TCJIAX U MOHOJIMTHBIX COCIUHCHUAX,

nporecca CBapKu.
2. IlpeoOpa3oBanue U OajlaHC PHEPTHH MPU CBapKe. TepMOANHAMUYECKOE OIpEeCICHUE

3. Kimaccudukarus mpoueccoB CBapku M0 UCTOYHUKAM SHEPTUU
4. OueHka sHepreTH4eckoi 2QGeKTUBHOCTH U TPeOOBAHUS K MCTOUYHHMKAM SHEPTUU MPHU

CBapKe.

Tema 2. ®u3nK0-XUMHYECKHE MPOLECCHl B IYTOBOM pa3psiie

1. OcobeHHOCTH PIEKTPUIECKOTO pa3psiia B razax. Jlyrosoi paspsia

2. CniocoObl BO30YK/I€HUSI CBAPOYHON AYTH

3. DJIeMEeHTBI TEPMOJIMHAMUKY TIJIa3MbI: TEMIIEpaTypa IIa3Mbl, TEPMUUECKOE PAaBHOBECHE
4. banaHc sHepruu U TemrmepaTtypa B cTosde ayru

5. Ilepenoc merainna B gyre. Bunbl nepenoca

Tema 3. He nyrosobie TepMu4ecKkre HCTOYHMKH JHEPIrUH.

1. ®usnueckre OCHOBBI MOMYUYECHHS FIEKTPOHHOTO JIyda U YCTPOMCTBO AJIEKTPOHHOIYyYE-

BbIX YCTAHOBOK

2. OcoOEHHOCTH AJICKTPOHHOIYYEBOM CBApPKH.

3. ®OTOHHOYYEBbIE UCTOYHUKU SHEPTUH.

4. IIpuHIMIBI TOTYYEHUS JIA3EpHOTO U3ITYYECHUS

Tewma 4. TepmorpeccoBbIE U TPECCOBO-MEXAHNUECKUE UCTOUHUKH SHEPTUU

Bonpocs! 1151 caMOKOHTpOIA:

1. TepmomexaHHUECKUE UCTOYHUKH SHEPTHU: KIacCU(UKALIUSA U HJIEMEHTHI TEOPHH

2. ®u3NYeCcKrue OCHOBBI ANEKTPOKOHTAKTHON CBApKU

3. ®u3nyeckue OCHOBBI CBAPKU TOKaMH Bbicokoii 4acToTsl (TBY).

4. IlpeccoBo-MeXaHHYECKHE UCTOYHUKHU IHEPIUM: KiIacCU(UKALMS U JIEMEHTHI TEOPUH.

XoaoaHas CBapka.

Tema 5. TepmoanHaMHYecKre OCHOBbI METAJLIYPrHYeCKHUX MPOLECCOB.

1. TepMoaMHAMHYECKHE OCHOBBI METAJLTYPrUUY€CKUX IIPOLECCOB IIPH CBApKe

2. [lepBoe u BTOpO€E Hayana TEPMOAMHAMUKHI

3. Tepmonunamuueckoe pasHoBecue. [Ipunnun Jle-Illarense

4. PaBHOBecue B rereporeHHbix cucreMax. [Ipasuno ¢a3 ['md6ca-Konosxiona

Tema 7. Merajirypruyeckue npoueccol Npu CBapKe IJIaBJIeHHEM.

1. KoHCTaHTBI paBHOBECHS.

2. DneMeHTHl YYeHHs 0 KHHETUKE XUMHUECKUX U 1 (Hy3UOHHBIX MTPOLECCOB.

Bomnpocs! 115 caMmOKOHTpOS:

1. BausiHue pexxuMa CBapKH U TeIUI0(U3NYECKUEX CBOMCTB MeTaslla Ha MoJie TEMIEepaTyp
2. pa3Mmep 30HBI HarpeBa

3. TepMuyecKkuil UK TP OHOTIPOXO/IHOM CBapKe

4. TepMuueckuii UK IPU MHOTOCIIOMHON CBapKe

5. ¢hopMbI CBapOYHON BaHHBI P TyTOBOM CBapKe

Tema 8. Oco0eHHOCTH NPOTEKAHUSA TEIVIOBBIX IIPOLECCOB NIPH HEKOTOPBIX CIOC00aX

CBapKH

1. TennmoBele MPOLECCHI NP AIEKTPOLLIAKOBOM CBapKe
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2. TernoBble MPOLIECCHl TPU KOHTAKTHOM CBAPKE CONMPOTUBIICHHUEM U KOHTAKTHOM CBapKe
HEIPEPBIBHBIM OIJIaBJICHUEM

3. TemoBbie MpOLIECCHI MPU TOYECHOW U IIOBHOW KOHTAKTHOM CBapKe

4. TenuioBbI€ NPOLIECCHI IPU CBApKE TPEHUEM

5. TemioBbie MPOLECCHI TPU AIESKTPOHHO-TYYEBOM U JIA3EPHOM CBapKe

Tema 9. O0pa3oBaHne cBapHbIX cOeJMHEHMI M (POPMHPOBAHHE NMEPBUYHOH CTPYK-
TYpPbI METAJLJIA LIBA M OKOJIOLIOBHOM 30HBbI
. IlonsiTHE cBapuBaeMoCTH
. 'omorenHnas kpucrammsanus
. 'ereporenHast Kpucraun3aluus U CKOPOCTh KpUCTAUIU3aLUH
. Turbpl NepBUYHON CTPYKTYpPHBI IPU KPUCTAJUIM3ALUN
. YCIi10BUS KpUCTAJIIM3ALMU METAJLIa CBAPOYHON BaHHBI
. Cxema KpHUCTAJIIM3ALMH 11IBA
. @aKTOpHI, BIUAIOLIME Ha IEPBUYHYIO CTPYKTYpPY CBApHOTO 111Ba
. Bubl XuMu4eckoil HEOJHOPOJHOCTH CBapHBIX IIBOB

9. BnusiHue pexuma cBapkM Ha CTENEHb XUMUYECKONH HEOJTHOPOIHOCTH CBAPHOTO LIBA

10. TTonsiTue 0 AedeKxTax KPUCTALITUIECKON PEIIETKH

11. OcobeHHOCTH pacpeeCHIs] HECOBEPIICHCTB KPUCTAITMYECKOTO CTPOCHUS B Me-
TaJule CBApPHOI'O COEANHEHUS

12. XapakTep U3MEHEHUs IUIACTUYHOCTH M IMPOYHOCTH METAJUIOB U CILIAaBOB B 00JIaCTH
BBICOKHX TEMIIEPATYP MPU CBApKE

Tema 10. ®@a3oBble U CTPYKTYPHBIE MPeBpallleHUsI B CBAPHBAaeMbIX MeTAJJIaX B TBEP-
JAOM COCTOSIHUM

1. XapakTepHbie 30HbI CBAPHBIX COCTUHEHHI

2. TemonuHaMuKa U KWHETHKA ()a30BbIX MIPEBPAIICHU B TBEPJAOM COCTOSIHUH

3. CTpyKTypHbI€ IPEBPAIIECHUS B CIIJIaBaxX IIPU HarPEBE U OXJIAKICHUU

4. ®a3oBbIe U CTPYKTYPHBIE NPEBPALLEHUS IIPU CBAPKE CTaJei

5. IlpeBpanieHrst B OCHOBHOM METaJlIE IPU HarpeBe

6. IIpeBparnieHus B IBE 1 OCHOBHOM METaJlIe IIPH OXJIaKIEHUU

Tema 11. TepmoaedopManoHHbIe NPOLECCHl IPH cBapKe. 3aBMCUMOCTH CBOICTB Me-
TAJUIOB U CIUIABOB OT TeMIIepPaTypbl

Bomnpocs! 115 caMOKOHTpOIA:

1. CBapouHsble feopMaluu U HapsKEHUs

2. CBoiicTBa METAJIJIOB NPHU TEMIIEpaTypax CBApPOYHOTO0 TEPMUUECKOIO [IUKJIIA

3. TepmoaedopMallmOHHBIN LUK IPU CBapKe

4. TeopeTnueckre METO bl OIIPEIETICHHS CBAPOUHBIX AeQopMaliil U HallpsLKEHU N

5. OcraTo4yHbIE HAIIPSHKEHUSI B IPSIMOJIMHENHBIX OJJHO- U MHOTOITPOXOJIHBIX CBAPHBIX CO-
€AMHEHUSIX

6. OcTaTo4HbIE HANPSYKEHUS B DJIEKTPOLIAKOBBIX CBAPHBIX COEIUHEHUAX

7. XapakTep pacipeneaeHusl BpeMEHHbIX HapsbKeHU v 1eopMaliuii Ipy cBapKe

Tema 12. O0pa3oBaHue TPeUINH B CBAPHBIX COeMHECHUAX

1. ITpuposia © MEXaHU3M XOJOJAHBIX TPEIIUH

2. CriocoOb! OIIEHKH CKJIOHHOCTH METaljla CBapHBIX COEAMHEHUH K XOJIOJHBIM TpeluHaM

3. CriocoObl MOBBIILIEHUS! COMPOTUBIISIEMOCTH CBAPHBIX COEIMHEHUH JIETUPOBAaHHBIX CTa-
JIEM XOJIOHBIM TPEIIMHAM

4. TpenuHel MOBTOPHOT'O HArpeBa

5. Ilpupona oOpa3oBaHus rOPSIUYMX TPELIUH MIPU CBapKe

6. Buasl ropsuux TpemuH

7. CnocoObl OLIEHKH CONMPOTHBIISIEMOCTH CIUIABOB OOpPA30BaHMIO TOPSYUX TPELIMH HpU
CBapkKe

8. MeTo1bI MOBBIIIIEHUS COMTPOTHBIIIEMOCTH CBAPHBIX COSTMHEHUH 00pa30BaHUIO FOPSUUX
TPEILHH.

03N LN kAW~
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IIpuMepHBIH NepedYeHb BONPOCOB /ISl IK3aMeHa

1. ®usnueckre OCHOBBI IIOJYUYEHUS CBAPHBIX, NASHBIX U KJIEEBBIX. DJIEMEHTAPHBIE CBSI3U
B TBEPJIbIX TEJIaX U MOHOJUTHBIX COSAMHEHUSX, MPOIlecca CBAPKHU.

2. [IpeoOpa3oBanue U 6amaHc YHEPTUU MPU CBapKe. TepMOoInHAMHYECKOE.
. Kimaccudukanus nporeccoB cBapku 0 UCTOUHUKAM SHEPTHH.
. Onenka sHepreTnueckoil 3(h(HheKTHBHOCTH U TPEOOBAHUS K SHEPTHH IIPU CBapKe.
. Oco0eHHOCTH ANEKTPUYECKOro pa3psjia B razax. JlyroBoi pasps.
. CrtocoOb1 BO30YKAEHUSI CBAPOYHOHN JYTH.
. DJeMeHThI TepPMOJMHAMUKY TJIa3Mbl: TEMIIEpaTypa Ma3Mbl, TEPMUYECKOE PAaBHOBECHE.
. bamanc sHeprum u Temneparypa B CTOJI0€ TyTH.

9. [IpusnexTpoaHbie 00JaCTU CBAPOYHBIX JIYT.

10. MarauTHOE TI0JIe cTOI0a AYTH U KOHTYpa Ayrd. MarHuTHOE TyThe.

11. BHeliHee MarHuTHOE MOJE U AyTa.

12. [lepenoc merainna B xyre. Buasl mepenoca.

13. Buasl cBapounbix ayr. Knaccuduxanus v npumMeHeHue.

14. Jlyra moCTOSIHHOTO U MEPEMEHHOTO TOKa.

15. CapouHble IyTH € TUIABSIIIUMCS U HETUIABALIUMCS SJIEKTPOIaMHU.

16. IlnazmenHo-nyrosele npouecchl. [11azMaTpoHbl MPsAMOro U KOCBEHHOTO

17. ®uznueckre OCHOBBI OTYUYEHUS SJEKTPOHHOTO JIy4a U YCTPOUCTBO IEKTPOHHOIyYe-
BbIX YCTaHOBOK.

18. OcoOEHHOCTH TEKTPOHHOIYUYE€BOM CBapKH.

19. ®oTOHHOIIy4Y€EBbIE HCTOUHUKU YHEPTUU. | [pUHIIUIIBI TOSTyYEHUs U XapaKTepUCTHKa Ja-
3€pHOTO U3ITyYEHHUSI.

20. [IpuHIMOMaIbHOE YCTPOUCTBO TBEPAOTENBHBIX, FA30BbIX U MOJIYIIPOBOAHUKOBBIX Ja-
3€pOB.

21. BozaeiicTBue 1a3epHOr0 U3JTy4Y€HUs: HAa METaJUIbI.

22. DAEKTPOLUIAKOBbII HCTOYHUK SHEPTHUU.

23. I'a3011aMEeHHBIN UCTOYHUK 3HEPTUH.

24. TepMoMeXaHMUYECKUE UCTOYHUKH SHEPTHU: KJIacCU(UKAIUSA U HJIEMEHTbHI TEOPUH.

25. ®u3nyecKre OCHOBBI JIEKTPOKOHTAKTHOMN CBapKH.

26. ®u3nyeckre OCHOBBI CBApKH TOKaMu BbICOKON 4acToThl (TBY).

27. TIpeccoBo-MeXaHHYECKNE UCTOYHUKH SHEPTHH: KIIACCH(PHUKALNS U HJIEMEHTHI TEOPHUH.
XonoaHast cBapka.

28. Tpyuwmiics u ynapHblii KOHTAakThl. CyIIHOCTH CBapKd TPEHHEM, YJIbTPa3BYKOBOM,
B3PBIBOM

29. CpaBHUTENbHbIE XapaKTEPUCTUKN UCTOYHUKOB TEILJIa IPU CBapKe.

30. TepmoaguHaMU4ECKHE OCHOBBI METAJUTYPTUYECKUX MPOLIECCOB IPU CBApPKE.

31. IlonsiTue 0 TEPMOAMHAMUYECKOMN CUCTEME, BUAX C MapameTpax.

32. IlepBoe u BTOpO€ Hayajla TepMOAMHAMUKH. TepmoauHamuueckoe paBHosecue. [Ipun-
mut Jle-1laTense.

33. PaBHOBecue B rereporeHHbix cucremax. [IpaBmio a3 ['m66ca-Konomxinosa. Kon-
CTaHTHI paBHOBECHSI.

34. PaBHOBecue B rereporeHHbix cucremax. [Ipasuno a3z ['m66ca-Konomxinosa. Kon-
CTaHTHI paBHOBECHSI.

35. DneMeHThl yueHHs 0 KHHETUKE XUMUYECKUX U T ((Hy3UOHHBIX POIECCOB.

36. [lonsiTue 00 ynpyrocTu IuCCOIMAIIUN OKHCIIOB.

37. Cucrema xene30-KUCIOPO/I.

38. Cuctema »xene30-a3orT.

39. Cucrema xxene30-BOAOPOI.

40. Ha3HaueHue 1 CBOWMCTBA IIJIAKOB.

03N Ok~ W
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41
42

. OKncIeHe M pacKHCIICHHE B CHCTEME MEeTaJUI-IIITaK-Tas.
. Knaccugukarus ¢mocoB. OCOOEHHOCTH METaTyprUYeCKUX MPOLIECCOB IPU CBapKe

o uIrocoMm.

43
44

. OCOOEHHOCTH METATypPTUYECKHUX MPOLIECCOB P AIIEKTPOILIAKOBOM CBapKe.
. Knaccudukanus 35ekTpo1oB Juist py4HOR JyroBOW CBApKU IO HAa3HAYEHUIO, CIIOCOOY

HAaHECEHUU U TUITY TIOKPBITHS.

45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.

CJIOCB.

59.
60.
61.

HHUH.

62.

CBApHOT'O

63

Oco0eHHOCTH MEeTAJTyprUYeCKUX MPOIIECCOB IIPU CBApKe
PapunupoBanue Merania npu cBapke.

JlernpoBaHue MeTasuIa IpU CBAPKE.

3aluTHBIE ra3bl IIPU CBAPKE.

Meramtypruueckue npouecchl IPpU CBAPKE B MHEPTHBIX 3aLIUTHBIX ra3ax.
OcoOeHHOCTH CBapKHU B YIJIEKHCIIOM rase.

Ha3znauenne komnoneHnToB nokpeituid 15 PJIC.

Bakyymnas 3amura CBapoO4HON BaHH

Bpennbie npumecu B MeTallIe P CBapKe U UX yAAJICHHE.

CBapouHas BaHHa, €€ THIIHI.

CTpyKTypa U CBOMCTBA METaJljla B CBAPHBIX COCIMHEHUSX.
[TepBuuHas KpUCTaUIM3ALMS METAJIJIA CBAPOYHOM BAHHBI.

XapakTepHbIe 30Hbl METAJIA B CBAPHBIX COCITUHEHUSIX.

XuMudeckass HEOJHOPOJHOCTh MeTajljla Ha FPaHUIaX KPUCTAIIM3ALMOHHBIX

CTpyKTypHBIE NpEBpaAlleHUs] HU3KOYTJIEPOAUCTON CTalu NIPU HArpeBeE.
BTopuuHas kpucTamiau3alnus U CTPOCHUE CBAPHOI'O COCUHEHUS .
CTpyKTypHBIE NpEBpAIlEHUSI HU3KOYTJIEPOAUCTON CTAlU NPU OXJIaKIE-

@opMHUpOBaHNE 30HBI TEPMUYECKOTO BIIMSHUSA U €€ BIMSHUE HA XapAKTEPUCTUKY
1IBA.
. CTpyKTypa 1 CBOICTBa MeTaJula 30Hbl TEPMUYECKOTO BIMSHUS IPU CBApKE 3aKaluBa-

FOIINXCS CTaJIEN.

64
65

66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.

. JledbopmarnimoHHas cmocoOHOCTh METaJlJIa IPU CBapKe.

. XOJIOIHBIE TPEIINHBI B CBAPHBIX COEUHEHMSIX.

TemnepaTypHbIil HHTEpBAJI XPYIIKOCTH.

TexHosornueckas cBapuBacMOCTb METAJIIIOB.

I'opsiuas TpemnHa, ee BUIBIL.

YyBCTBUTEIBHOCTD CTANIM K TEPMUUECKOMY LIUKITYy CBAPKH.

IIpo6a UMET u Banukosas npoOa.

JInKBaMOHHBIE TPOLIECCH] PU KPUCTAJUIM3ALMKU CBAPHOTO 1IBA.
Cnoco0bl ycTpaHeHHS TUKBALMOHHBIX MPOCIOEK.

[IpuHUIMIBI BEIOOpA CBAPOYHBIX MAaTEPUAJIOB.

[Ipouieccel kpucTanaInu3auuy Ipyu CBapKe.

Hedopmaruu B CBapHbIX 00pa3liax Mpu MOIyUYeHUH MPOJOJIbHBIX IIBOB.
["opsture TpeuuHbl pU CBapKe, MPUUYUHBI UX BO3SHUKHOBEHUS.

BinsiHue nerupyromux 371€MEeHTOB Ha MEXaHUYECKHE CBOMCTBA CBAPHOTO 1IBA.
Mepsbl 60pBOBI C TOPAYUMHU TPELIIUHAMH.

HuskoyriepoaucTsie cTany U UX CBApUBAEMOCTD.

CaoiicTBa MeTaJlJIa B OKOJIOIIOBHOM 30HE MPHU CBAPKE BBICOKOJIETMPOBAHHBIX

CTaJIEN.

81
82
83
84

. Hedopmanuu B cBapHBIX 00pasiax Mpu MOJy4YeHUH IPOJIOJIbHBIX LIBOB.

. TeMIiepaTypHBII HHTEPBAJ XPYIIKOCTH.

. CTpyKTypHBbIE€ IIpeBpalleHUs] HU3KOYTJIEPOAUCTON CTAJIM MPU HArpese.

. JINKBalIMOHHBIE MPOIECCHI TPU KPUCTAIIIU3AIMHN cBapHOro mBa. CriocoOsl ycTpa-

HCHUA JIMKBAIMOHHBIX IMTPOCIIOCK.
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[Tpunoxenue 2.
Temaruka mpakTUYeCKuX padboT no aucuuruiniHe « Teopusi CBapoYHbBIX MPOIECCOBY
Hanpasnenue noaroroku 15.03.01 MammuHocTpoeHue
[Tpoduns moaroTOBKM
KomniekcHble TeXHOTOTrHYeCKHe MPoLecchbl M 000py/A0BaHHe MAIIIMHOCTPOCHH S
(bakamasp)
3aouyHas (hopma oOydeHHs

IIpakTnuyeckas padora 1. OnpeneneHue 3pHEeKTUBHON MOIIHOCTH CBAPOUHBIX
MCTOYHUKOB TEIIOTHI KOJIOMETPUYECKUM MeToAoM. — 1 yac.

OcHaiueHue:

- Yyacrtok cBapku miaBiieHrneM. OCHOBHOE 000py10BaHKe: CBapouHbIi nHBEpTOp ISI 5
CL, aBromar st myroBoii cBapku AJ1d-1202, ceapounsiii Tpanchopmarop T/1-200, cBapouHbIit
Boipsamutens B/[Y-1202, nonyasromar cBapounsiii MI13-4A ¢ ucrounukom BJIY- 3020, cBa-
pounslit apromar AJII'-502, mpeodpaszoBarens cBapounsiii [1C-200, yHuBepcaIbHBIH JIEKTPO-
cratnueckuii punptp DDPBA 1-06

IIpakTuyeckas padora 2. Harpes u pacruiaBieHue 3J1eKTpoaoB. — 1 gac.

OcHaileHue:

- YyacTok cBapk miasieHueM. OCHOBHOE 000py10BaHue: cBapo4HbIili mHBEpTOp ISI 5
CL, aBTomar nns gyrosoii cBapku AJ[D-1202, ceapounsiii Tpancopmarop T/I-200, cBapouHbIit
Boinpamurens BJAY-1202, nonyasromat cBapounbiii MII3-4A ¢ ucrounukom BJIY- 3020, cBa-
pounslii aBTromatr AJII'-502, npeo6paszoBarens cBapounblii [IC-200, yHuBepcanbHbIN 37IEKTPO-
crarnyeckui punbtp DDPBA 1-06

IIpakTuyeckas padora 3. MzyueHue CTpyKTypbl CBApHBIX COETUHEHUH. — 1 ac.

OcHanienue:

- YyacTok cBapk masieHueM. OCHOBHOE 000py/10BaHUE: cBapOvHbIi nHBepTOp ISI 5
CL, aBromar ju1st ;yrosoii cBapku AJ1d-1202, cBapounslii Tpanchopmarop T/1-200, cBapouHbIit
Boinpamurens BJAY-1202, nonyasromat cBapounbiii MII3-4A ¢ ucrounukom BJIY- 3020, cBa-
pounsblii aBTromat AJII'-502, npeoOGpa3zoBatens cBapounsbiit [1C-200, yHUBEpcanbHBIN 3JIEKTPO-
crarnyeckuid punbtp DDPBA 1-06

CocraBurens: cT. mpenojasarens Jlateimosa ['.P.
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CrpykTypa u cofepkaHue TUCHUILTUHBI « Teopusi CBApOUHBIX MTPOLIECCOB
1o HarnpayieHussM noarotoBku 15.03.01 «MammHocTpoeHue»
(O0pa3zoBarenbHas nporpamma « KoMIiekcHble TEXHOJIOTMUECKHE MTPOLIECCHl U 000pYA0BaHNE MAIIMHOCTPOEHUS )
KBanuduxarus BeimycKHUKA
O0akajaBp
dopma 00yueHus

3aounas

[Tpunoxenue 3.

n/n

Pa3zpen

Cemectp

Henean
ceMecTpa

Buabi yueOHoli padoTsl,

BKJ/JIIOYasi CAMOCTOATEIbHYIO

paboTy CTy1€eHTOB,
U TPY/I0€MKOCTh B Yacax

Buanbi camocTosiTeJIbHOM PadoThI

CTY/1€HTOB

DopMbI
arrecra-
101071

JI

CP | KC

II/C | JIa6 C P

K.P.

K.II.

PI'P | Pejepar

K/p

2| 3

CoBpeMeHHas1 Teopusi 00pa3oBaHMs CO-
elMHEHNs NIPU CBapKe H Naiike
TepMonnHaMuyeckast OLlEHKA BEPOSITHOCTH
o0Opa30BaHMs COEAMHEHNS U CMauYlBaHUS
KHUJKOCTBIO IOBEPXHOCTH TBEPJOTO TENA.
B3anmopeiicTBre 1ByX MOBEPXHOCTEN IO-
JUKPUCTAIUIMUECKUX MaTepuaoB. OCHOB-
HbIE€ CTaJAUM B3aUMOJCHCTBUS.
OOpa3oBaHue coeJUHEHUs NPH CBapKe B
TBEPAOM COCTOSIHUM

Oco6eHHOCTH pa3BUTHUS B3aUMOJIEHCTBUS B
KOHTAaKTE TBEPJIbIX TeJl IPHU CBAPKE OJIHO-
POIHBIX ¥ Pa3HOPOIHBIX MAaTEPHATIOB HA
BCeX JTalax B3amMOICHCTBUS.

1-3

0,5

OOpa3oBaHue coeJUHEHUs NIPH YYACTHH
KUIAKOH (a3bl

Ponb sxuaKoii hazel Ha craguu oOpa3oBa-
HUST U3HUECKOTO KOHTAKTA, AKTHBALIUU

4-6

0,5

0,5
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KOHTAKTHBIX TIOBEPXHOCTEH  00bEMHOM
B3alMOJEHCTBUU

OO0uue TpedOBaHUS K HCTOYHHKAM
JHEPI'uM VISl CBAPKHU U MAKH

[Tonsitue 06 ucrounukax sHepruu. Kinac-
cuduKalrsg UCTOYHUKOB SHEPTUH, UCTIOIb-
3yeMBbIX JIJIsi COeIMHeHUs1 MaTepuaiios. [1o-
HSATHE O TEPMUUYECKOM K.I1.JI. ICTOYHHKA.
TemnoBast MOIITHOCTh UCTOYHUKA U TIOT-
HOCTb SHEPrUU B MSATHE HArpeBa mpu
CBapKe.

I'azoBoe miiams

CrtpoeHue arneTuiIeHO-KUCIOPOHOTO TTa-
MeHU. XUMHUYECKUN COCTaB OTIEIbHBIX
30H MmamMeHu. Pacripenenenue temnepa-
TYpHI 1O AJIMHE TIIaMeHu. PerynupoBanue
TETJIOBOI MOIITHOCTH T'a30BOTO TJIAMEHH.

DJieKTpuYecKasi CBapoyHas 1yra
[Ipoueccel B gyrosom paspsizne. CTpykrypa
IOyroBoro paspsizia. TexHomorndeckue oco-
OEHHOCTH CBapOYHOH IyTH.

Oco6eHHOCTH TOpEeHUs CBAPOYHO TyTH
MIPU TUTAHUU €€ TTOCTOSIHHOBIM U TIEPEMEH-
HbIM TOKOM. [111a3MeHHO-1yroBOM pa3psa u
€ro NpUMEHEHHUE B CBAPOYHBIX MTpoLieccax
Jlpyrue uCTOYHUKH IHEPTUH
Hcnonbs3oBanne SHEPTHH IBIKYITUXCS
AJIEKTPOHOB JJIsl HATPEBa MPH CBapKe
(anmexTpoHHBIH 1y4). Mcrionbp3oBanue y-
YHCTON SHEPTHHU IS HarpeBa IpH CBapKe
(dboToHHBIH y4). Beienenue TemioTe
MIPU IPOIMYCKAHUH TOKA YEPEe3 COJIEBOM

7-11

0,5

0,5
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pacmuiaB (DJIeKTPOILIaKOBbIE CBAPOUHBIE
MPOIIECCHI).

O0mas xapakTepucTHKa MeTAJJIypIu-
YeCKHUX MPOoLeccoB NP CBapKe U Maike
Harpes, ruiaBnenue, ucrapeHue Metauia B
cBapo4Hoi BaHHe. OOpa3oBaHKE ra30BbIX
IIOp ¥ TOPSIYUX TPELIHH.

CBapuBaemMocTh

[TonsTne o cBapuBaemocTu. dusnyeckas u
TEXHOJIOTMYECKasi CBAPUBAEMOCTD

Kpucraanuzanus

OcCHOBHBIE NPEJICTABIICHUS TEOPUU KPH-
CTaJUIN3aLUU

Oco0eHHOCTH KPUCTAUIH3ALMY NPH
CBapKe M nmaike

Tunel nepBUYHON CTPYKTYPBI IIPU KpHU-
CTaJuIM3aluu. BiausHue yclioBH KpUCTAII-
JU3aluu Ha cTpyKTypy. Kpucramnuzanus
MeTaJula CBapOYHOU BaHHBI. MaKpOCTpyK-
Typa CBapHOro 1Ba. PaKTOPHI, BIUSIOLINE
Ha [IEPBUYHYIO CTPYKTYpY MeTajula IIBa.
XuMHYecKast HEOAHOPOIHOCThL CBAPHOI0
COeIMHEHUS.

[ToHsTHE O XMMUYECKON HEOTHOPOJHOCTH.
Buabl xumuyeckoil HEOTHOPOAHOCTH CBAp-
HBIX IIBOB. BiMsiHue pexxrma cBapku Ha
CTENEHb XUMUYECKON HEOTHOPOIHOCTH
CBapHOIO I1IBa.

12-
18

0,5

0,5

JedeKTbl KPUCTAVIHYECKON pPelIeTKH
METAJJIOB NPHU CBapKe

OO6mwme npeacraBiaeHus o neexTax Kpu-
CTAJUTMYeCKOro cTpoenusi. OcoOeHHOCTH

1-8

0,5

0,5
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pacrpeiesieHrst HECOBEPIIECHCTB KpUCTall-
JIMYECKOM PELIETKH B METaJJIE CBAPHOTO
IBa.

I'opsiune TpemMHBI B METAJLIAX NPH
cBapke

[Ipupona oOpa3zoBaHuUs TOPAYUX TPEILIUH
IIPU CBapKe

Mertoabl OLIEHKH CONTPOTUBIIIEMOCTH Me-
Tasuia 00pa30BaHUIO TOPSUUX TPEILIKH.
MeToabl OBBIIEHHS COIPOTUBIISEMOCTH
CBapHBIX COCIMHEHUI 00pa30BaHUIO TOPSI-
YUX TPEUIUH

MeToabl ucciie0BAHUS HANIPSKEHU I U
nedopmanuii npu cBapke

PacueTHbie MeTOABI HICCIIEAOBAHUIA HATIPSI-
YKEHUH 1 AedOopMaIHii pU CBapKe.
DKCNepUMEHTAITBHBIE METOIbI UCCIIEA0BA-
HUS pacnpeiesieHus HanpsKeHU! U Je-
(dhopmaruii B aJIeMeHTaX CBapHBIX KOH-
CTPYKLIUM.

Oxucienne MeTaslia P4 CBapKe U
namke

Oxkucnenne razamu. Knaccudukarus razo-
BBIX CpEl, UCTIOJIb3YEMbIX B CBAPOUYHBIX
nporeccax.

Oxkucnenne MetamioB makamu. [Ipo-
11€CChI, MPOTEKAIOIINE P HarpeBe 1
iaBieHuu ¢arocoB. O6pa3oBaHUeE IIAKOB
¥ UX B3aUMOJIEHICTBHE C MeTaJNIAMM.

25
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Packucienne MeTa/sIoOB IPH CBapKe H
naike

BnusiHue cocraBa 111aKka Ha €ro pacKucIs-
IOLYI0 cIOcOOHOCTh. OCHOBHBIE XUMUYe-
CKHME PEaKLMU B3aUMOJICHCTBUA.
OcoOeHHOCTH pacKUCIIEHUs IPU CBapKe
JIETUPBAHHBIX CTAJIEH U LIBETHBIX METaJ-
n0B. OCHOBHBIE IIJIAKOBbIE cucTeMbl. [1o-
HSATUE O PACKUCIIEHUU B YCIOBMSIX MANKH.
B3aunmosaeiicTBue Bogopoaa U a30Ta ¢
MeTa/LUIaMHU B CBapO4HBIX Ipoueccax
XapakTep B3aMMOJCHCTBHS BOJOPOIa U
a30Ta C TBEPbIM U KUJKUM METAJUIAMU B
YCIIOBUSIX CBAPOYHBIX MPOIECCOB.
JlernpoBanue u papMHUPOBaHHE MeTAJI-
JIOB NIPH CBapKe
OcCHOBHBIE 337]a4H U CIIOCOOBI JIETUPOBA-
HUs. 3agaun papuHUpOBaHUs. Biusaue
OCHOBHBIX IIPUMECEN Ha CBOMCTBA CBap-
HOTO 1B

Kunernka HanpsizkeHHo-1e(opMupo-
BAHHOI'0 COCTOSIHMSI MeTaJljIa MPH
cBapke

Kunertuka pa3Butus HanpsoKEHUH U Jie-
(dbopMaruii B TEpMUYECKOM LIUKJIE CBAPKHU.
Pacnipenenenue npoobHBIX HANPSKEHUMA
u aeopmaluii B monepeyHbIX CEYEeHHUIX
CTBIKOBBIX CBAPHBIX IIBOB.
TemnepaTypHbie U BpeMEHHbIE 3aBUCUMO-
CTH U3MEHEHHS BHELIHUX U BHYTPEHHUX
nedopMaiii ¥ HalpsHKEHUH.

9-12

0,5

0,5
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Bausinue ycJI0BHi CBAPKH HA KHHETHKY
HANPS’KeHHO-1e(OpMUPOBAHHOIO CO-
CTOSIHUSA MeTaJlIa IIPH CBapKe

BiusiHue yciaoBuii cBapOYHOrO HarpeBa Ha
pa3BUTHE HANPSHKEHUN U JeopMannii 1
Ha pacIpeeICHUE UX B CBAPUBAEMBIX JJIe-
MEHTaXx.

BiusiHue MEXaHUYECKUX XapaKTEPUCTHK
CBapMBaEMbIX METAJUIOB Ha (hopMUpoBaHHE
OCTaTOYHBIX HaIPSYKEHUH.

OcobeHHocTH Tporiecca pa3BUTHS HANPS-
KEHHO-€()OPMHUPOBAHHOTO COCTOSIHUS
IIpU CBapKe CILJIABOB, IIPETEPIIEBAIOIINX
(a3oBble peBpalICHUs.

Meroas!l peryaupoBaHus CBAPOYHBIX
HanpsHKeHUd 1 qedopmanui.

da30Bble U CTPYKTYPHBIE NIPpeBpaLlleHUs
XapakTepHbIe CTPYKTYPHBIE 30HBI B CBap-
HBIX U MasHBIX COCINHEHUSX.
TepMoauHaMuKa U KUHETHKA IpeBpalle-
HUU B TBEPJIOM COCTOSTHUH.
TepMmoauHaMuKa U KUHETHKA IpeBpalle-
HUU B TBEPJIOM COCTOSTHHH.

CTpyKTypHbI€ IPEBpAIICHHUS B CIIJIaBax
IIPY HAarPEBE U OXJIAKICHUU.

13-
16

0,5

0,5

@da30Bble U CTPYKTYPHBIE NIPeBPaIIEHHS
NPHU CBapKe cTajeH

[IpeBpameHust B IIB€ 1 OCHOBHOM METaJlJIe
IIPU HarpeBe U OXJIAXKICHHH.

CriocoOblI peryIupoBaHust CTPYKTYPbI
CBapHBIX COETMHEHUH.

17,
18

0,5

0,5

27




28

X0J10/IHbIE€ TPEIIHHBI B CBAPHBIX COEIH-
HEHUSIX

[Tpupoaa u MexaHU3M XOJIOHBIX TPEIIHH.
Ponw Bogopona B 06pa3oBaHUU XOJOIHBIX
TPEIIUH.

CriocoOblI OIIEHKH CKJIOHHOCTH MeTajljia K
00pa30BaHUIO XOJOIHBIX TPEIIHH.
CrocoObI ITOBBIIIIEHUS COIMIPOTUBIIICMOCTHU
CBapHBIX COCIMHCHUI JIETUPOBAHHBIX CTa-
Jeil 00pa30BaHUIO XOJIOIHBIX TPELIUH.

Hroro: 5 4 4 64 +

[Iporpammy cocTaBuiI CT. IIpEIL. /Jlatemosa I".P./

3aBenyronuii kadeapoit OuTCII, nmpod., 1.1.H. /E. B. Cadonos./



