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COJEP>XAHME ITPOI'PAMMBI

TeopeTuueckue 0CHOBBI CBAPKM, HAIUIABKYM ¥ HAHECEHWSI IIOKPBITHH

TennoBbie CBapOYHEIE IPOLECCHI

O6uime BOmpockl Teopuy Terioo6MeHa. TemneparypHoe noJjie. TerwioBoy MOTOK. 3aKOH
dypre. uddepenuyansioe ypaBHEHME TeIUIONMPOBOAHOCTU. Termnodusuueckue CBOMCTBA
MaTepuaoB.

Kpaepasi 3aflaya TEIUIOMPOBOOHOCTM M MeTOObl ee peuieHus. CxemaTusauys
HarpeBaeMbIX TE€Jl ¥ MCTOYHMKOB TerwoThl. TepMudueckuii IMKII, M30TEPMUYECKHE TTIOBEPXHOCTH
M M30TEPMBI: OCHOBHbIE XapaKTePUCTUKM M CBOWCTBA.

OKCIepMMEHTAIbHOE M3MepeHMe CBapOYHBIX TeMmriepaTyp. Buasl maTuukos. Tepmonapa.
[TpyHUMIT geicTBUA TepMonapbl. ByIbl ¥ XapakTepUCTHUKM TepMoIap.

TepmoaedopManmMoHHbIe IIPOIECCHI IPU CBapKe
Jedbopmaumu Mmetasuia npu cBapke. Hanpspkenus. [Tepemenenms.

du3ngecKue Mponeccsl Npy cBapke

Crpoenne csapHoro coeguseHms. CTpykTypa ¥ (pasoBbie MpeBpAlEHMs B CTaIIX NPU
CBapKe. IMnaBneHue M KpucraumMsamus Metaia mBa. Dusuyeckas M XMMMUYECKast
HEOJHOPOJHOCTS ILBa.

TexHOMOrHYeCKas NPOYHOCTD

Topsume Tpemmusl. XonogHeie TpemuHbl. JlamenspHele TpelMHbL. TpeIIMHbI
noBTopHOro Harpesa. Ilpupoma ¥ ¢axropbl 006pasoBaHMsi, BMAbI, OCHOBHbBbIE CIIocobsr U
TPUHIMITEL OLIEHKM U ITOBBIIIEHMS COITPOTHBIISIEMOCTHU 06pa3soBaHMIO.

CBapuBaeMoCThb

IMousrtue ceapuBaemocTi. Metonpl oueHKy. OCHOBHbBIE IIOKA3aTe/IM CBapMBaEMOCTH.

VrepomucThie ¥ HM3KOJETMpOBaHHbIE CTaM.  BBICOKOJErMpOBaHHbIE XPOMMCTBIE,
HMKeJIeBbIe ¥ XpOMOHMKeseBbie craym. JKaponpounsie nepiurHele crami. CpefHenerupoBaHHble
MapTEHCUTHO-Oe/HNTHbIE CTamu. AJOMMHMeBble CrulaBbl. Turanosble crmasbl. Cocras,
Knaccubukauys u ceovicrsa. [Ipumenenne. CBapuBaeMoCTb.

CoueTranus cTajieit B KOMOMHMPOBAHHBIX CBAPHBIX COEIMHEHMSX.

ITpo6ieMbl CBapMBaeMOCTM Ppa3HOPOAHBIX CTajleil. MeroAbl CBapKy PpasHOPOIHBIX
craneit. Beibop cBapOYHbIX MaTepuasos.

Cocras, xi1accuduKalys  CBOMCTBa LBETHBIX CILIABOB.

HcTounmKky sHeprmm

Tepmuueckue HeyroBbie MCTOYHMKMA SHEPIUN.

TepMuyecKkue AyroBble UCTOUHMKY SHEPTUN.

TepmorpeccoBble UCTOUHMKM SHEPIN.

ITpeccoBO-MeEXaHMYECKNME MCTOYHIMKY JHEPIUNA.

TenioBoit GalaHC KOHTAKTHOM TOYEYHOJ CBapKy. TeIuioBble MPOLIeCChl Y KOHTaKTHOM
cBapKe (TOYEYHOJ, CTBIKOBOM, ILIOBHO)

DU3NKO-XMMHMYECKHE M META/UTYPruYecKie IMpolecchl Mpu CBapke

IIpouecchl OKUCAEHMS MeTalla IBa. PacKuC/IeHMe MeTala CBapOYHOV BaHHbI.
BsaumojielicTBMe MEeTaJI/IoB ¢ rasamu mpu cBapke. lllnakossie ¢ashl M MX Ha3HAYEHME. Criocob6s1
3aLIMTBI CBApOYHOM BaHHBI OT arMocdepsl. ViaaeHue BpefHbIX NpUMeced B MeTaule Iy

CBapKe.



TexHOJIOrusI CBapKH, HAIJIABKM, HAHECeHUS NNOKPbITUM, IAUKK U
CKJICMBaHUS

Knaccudurganms nporeccoB CBapKy IVIaBJIeHMUEM.

Hyroesie crioco6bl CBApKHU

TexHOIOrMy CBapKM M HAIIaBKY ITOKPBITHIMM 3/IEKTPOAAMM.

TexHONMOrMM CBapKM IVIABSLUMMCS 3JEKTPOAOM B Cpefie 3allMTHBIX ra3oB M CMeCei.
IMosnyaBTOMaTHYECKNME ¥ ABTOMATHIECKME CIIOCOOBI.

TexHONMOrMM CBApPKM HEIUIABSIIMMCS 3JIEKTPOAOM B Cpelie 3allMTHBIX ra3oB M CMeceil.
PyuHble, MOTyaBTOMATHYECKME U aBTOMATUYECKIE CIIOCOOBI.

TexXHOMOrMyM CBapKM IUIaBAIIMMCS 3/1EKTPOAOM 1oy, G/IocoM.

CBapo4nbie MATEPHAJIbI IJIsk AYTOBOM CBapKMU

HasHaueHue CBapOYHBIX MATEPUAIOB U MX 06mIas Kiaccubukanms.
CaapouHasi IIPOBOJIOKA CIUIOLIHAs.

CaapouHas IOpPOLIKOBas IPOBOJIOKA.

Hemnassiyecs 371eKTpOAbL.

Dmochl CBapOYHbIe IS ra30IIAMEHHOM, JYTOBOM, 3/IEKTPOLIIaKOBOM CBaPKM.
3allMTHBIE rasbl /I CBAPKU M PE3KM.

IIITy4yHbIE MOKPHITHIE JJIEKTPOABL /IS PYYHOI JYTOBOM CBAPKMU.

TexH0/I0rUM KOHTAKTHOM CBapKM.
TexXHOMOrMY KOHTAKTHOM cBapKu. ToueuyHas, LIOBHas penbedHasi, CTHIKOBas.

TexHOOr¥S VIBTPA3BYKOBOi CBApKM META/UIOB M IUiactmacc. TexHOnorus asepHOM
ceapky. TexHoMorus 3/IeKTPOHHO-TYYEBON CBAPKM. TEXHOIOrMs CBAPKM TPEHMUEM.

INajika MeTa/LIOB.
lasoruramenHasi, B meuax, unykumonnas. ITasmbHeie pmocsl. [Tpumon.

AJTUTHBHBIE TEXHOIOT MM

[lousTMe, TNPUHLIMI M OCOBEHHOCTM AafJMUTUBHBIX TEXHOJOTMMA. AnnuTUBHBIE
TEXHOJIOrMY TIPOM3BOJCTBA MOIMMEDPHBIX M3/Ie/MH C SKCTPY3Meil pacIUiaB/IeHHbIX MaTepHasos; C
OTBEPXKIEHMEM JKMAKOCTEH; C TNpPUMEHEHMEM TMOPOIIKOBBIX MAaTepuaaoB; METOAOM
JJaMMHMPOBaHMS.

AJVMTHBHBIE TEXHOJIOTMY ITIPOM3BOACTBA METAUIMYECKMX M3[ENMH C TNPUMEHEHMEM
MOPOIIKOBBIX MAaTEPUAJIOB; AYTOBLIM ILIaBJIEHUEM.

TepMmuyecKkas pe3ra
Kucnopopsass peska. Kucnoponuo-dmocoBas pe3ka. Peska KMCIOPOAHBIM KOIbEM.
BoamymmHo-nyrosas peska. KucnoponHo-ngyrosas peska. [lnasmeHHas peska. JlazepHas peska.

CBapHble KOHCTPYKIMM

TTIpOM3BOACTBO CBAPHBIX KOHCTPYKIMVIHA

TpaHCIIOPTHBIE ¥ 3arOTOBUTENbHBIE OEPALM B CBAPOYHOM NPOU3BOACTBE. TexHomorus
IPOM3BOACTBA BGAIOUHbIX, PAMHBIX M PEIIETYAThIX KOHCTPYKUWM. TEeXHONOrMS M3rOTOBJIEHMS
CBapHBIX pe3epByapoB M EMKOCTEN. TeXHOJOrMsi M3rOTOBJIEHMS COCY/OB, paboTaroumx MNOf
naBeEueM. IIpOM3BOJICTBO CBAPHBIX TPYG, KOPIYCHBIX KOHCTPYKLMI ¥ CBapHBIX neTanen
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MaIlMH.

ITpoexTHpOBaHNME CBAPHLIX KOHCTPYKI[MIMA

Marepyasbl CBapHBIX KOHCTPYKUMIA ¥ ux cBoiictBa. OCHOBBI pacueTa CBapHBIX
COENVHEHM)I Ha TIPOYHOCTb MpPM [EACTBUM CTaTMYECKMX M TEPEMEHHBIX HarpysoK.
KoHueHTpauysi HanpsDKEHMii B CBapHbIx coeavHeHusX. [Jedopmauyy, HanpsOkeHus wu
nepeMellieHusi, Bbi3bIBaeMble mpoueccom ceapku. Ocratounble medopmaumu, HanpsKEHUS U
TepeMellieHus B CBApPHBIX COENMHEHMIX. BiMsHMe CBapOUHBIX HAmpspkeHuit, medopmauuit u
nepeMenieHuii Ha pPaBOTOCIOCOGHOCTH KOHCTpPYKUmM. CBapHble Oajky, CTOMKM ¥ (epmbl.
Csapubie 060/I0YKOBBIE KOHCTPYKIMM Y JeTaIM MAllyH.

O6opyaoBaHKe, aBTOMATHU3ALMSA M CHCTEMBbI YIIPABJIEHNUS CBAPKM,
HAIIaBKM ¥ HAHECeHM MOKPbITHMH

W CcToOYHNMKY IMUTaHUS

VICTOUHMKM NMTaHMS nNepeMeHHOro ToKa. VIHBepTOpHBIE MCTOUHMKM TIMTAHUS ISl
cBapku. VICTOUHMKY MUTaHUS MOCTOSHHOTO TOKA.

MHOromnocToBhsie CBapO4YHbie CUCTEMbI. BeHTuIbHbIe CBAPOYHbIE FeHePaTOPBbI.

CBapoyHbI€ KOHTYPBI TOYEYHbIX MalLlVH.,

TpoexTHpOBaHNe IPHCIOCOOICHII ¥ OCHACTKK

Hasuauenue v wiaccudmkanms npucriocobnenuii. TpeGoBaHMS K IPUCTIOCOGIEHMAM.
VcxonHble JaHHbIe Ui POeKTUPOBAHMS TIPUCTIOCOBIeHH.

BasupoBaHme merayu. 3akpervieHue JeTanu. YCTaHOBKa pAeraym. basuposamue mO
IJIOCKMM TIOBEPXHOCTSIM, TI0 HAPYKHBLIM LMIMHAPUMYECKMM IOBEPXHOCTSM, IO BHYTPEHHUM
WINHIPUYECKAM TIOBEPXHOCTSIM.

OCHOBHbIE 3/IeMEHThI COOPOYHO-CBaPOYHbIX TPUCTIOCOOIEHNIA.

[TOBOpOT ¥ BpallleHNe CBaAPMBAEMBIX M3IEJIMIA.

TpomsinuieHHbie  poBOTHI  (MPEMMYLIECTBA, OCODEHHOCTM KOHCTPYKLMY, CHUCTEMBI
yIpaBJIeHNs JBVKEHNEM MHCTPYMEHTA).

ABTOMaTH3aIMA ¥ YIIPaBIEHUE CBAPOYHBIMI NMPOLeCCaMu

O6BeKT aBTOMAaTM3aLMM. ABTOMATUUECKMH KOHTPOJb. ABTOMAaTHYECKOE YIpaBJIeHME.
ABTOMaTMUECKOE peryIMpoBamMe. Bosmymenums B cBapoyHom KoHType.  Cucremsr
IUCTaHIMOHHOIO YIIpaB/IeHMs.

Cucrema aBTOMAaTUUECKOr'O PEryIMpOBaHN.

KoMmnbioTepHOe ¥ MaTeMaTH4YeCKoe MOAe/IMpOBaHue

Cucremsl asromaruyeckoro mnpoektupoBauusi (CAIIP). IlpemmymiecTBa BHe[peHUS
CAIIP. Cxema mporecca npoekTuposanus. [1oaxoppl K NpoLeccy mpoekTupoBaHyst. O6macTy
ucnonb3osadusa DBM B mpoliecce MPOEKTUPOBAHMAL

MeTopb! IPOEKTHPOBAHMS TEXHOIOTMYECKIX MPOIeCCOB. Byibl TpeXMEpHbIX MOJIEJIeH.

Cxema nporecca MOZe/IMPOBaHMUSL.

KOHTpOJIb KAYecTBa CBAPKM, HAIUIABKYM ¥ HAHECEHUSI TMOKPLITHIA

KouTpons KayecTsa

llens ¥ 3afauM TeXHMUECKOM auarHocTuky. Kmaccu@mkarms nedexToB, KayecTBO M
nagexxHocTh. OTKas, KpUTEpUM OTKa30B, Kiaccuuxamysi orkasoB. OO6mjasi 3aKOHOMEPHOCTb
pacrpeseienus MHTEHCHMBHOCTM OTKa30B MO BpPEMEHM. Knaccuduxauyus peMoHTOB. Bupb
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TEXHUYECKOT'O COCTOSIHUS 0OBEKTA, CUCTEMBI TEXHUYIECKOM MArHOCTUKM.
Knaccuduganms  nebekToB cBapHbIX coeavHeHui. Bimsume pedekroB Ha
paboTOCIOCOBGHOCTh KOHCTPYKLMIA. BbI6Op MeTOa KOHTPOJISI KAYECTBa CBAPHBIX COEMHEHNIA.

Hepa3spyinaioniue MeTobl KOHTPOJISA

ITapameTpbl, KOHTPOIMPYEMbIE IIPY MHCTPYMEHTAJILHOM KOHTPOJIE CBapHbIX 1IBOB. Lle/n
BHEILIHEr0 OCMOTpa CBapHOro Ba. Buapl AedexToB, KOHTpOMMpyeMble BHELIHUMM OCMOTPOM.
WUHCTpYMEHTHI BHELTHErO OCMOTPA ¥ MHCTPYMEHTAILHOTO KOHTPOJIA.

@Du3yyecKue OCHOBHI ¥ TEXHOJIOIMS KAWUIIPHOTO METOZA KOHTPOJIS.

®usyyecKmne OCHOBBI ¥ TEXHOJIOTMS PafyalyOHHOTO METOMa KOHTPOIA.

®usmyecKmue OCHOBBI ¥ TEXHOJIOIVS aKyCTMYECKOrO METO/ia KOHTPOJIA.

ODusiueckie OCHOBbI KOHTPOJISI Ha FepMETUYHOCTD.

Paspymaroniye MeToAbI KOHTPOJIS

HcnbiTaHMe Ha CTaTU4Yeckoe pacTsoKeHue, M3rMd ¥ CIUNIONIMBHAaMe MaTepMasoB.
TrepmocTs. McnbITaune Ha yjapHbii u3ru6. MakpoCTPYKTYPHBIA M MUKDOCTPYKTYDHBIN aHa/IM3
CoeIMHeHUI ¥ MaTepuaoB.

Hay4sble uccaexoBaHns ¥ IVIaHMPOBaHKe IKCIIePHMEHTa

MeToauKa TUIAHMPOBAHMS, NMpoBeneHuss U oB6pabOTKM pe3yJbTaTOB MHOTO(MAKTOPHOro
SKCIIEPUMEHTA TIPM PELICHMM OIMCATEILHOM 33/[auy, 3aauy MOMCKA ONTUMAIBHBIX YCIOBUA.
MeToauka manupoBaHusi Apo6GHOro (GakTOPHOro 3KCNepUMEHTa.
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