FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH
Kadeapon

PABOYAS ITPOI'PAMMA

aucuuIuIHbL 1.0.M0.10.02 dusndeckue npoueccs B METaJIax Mpy CBapKe
s Hanpasjaenus 15.04.01 MammHOoCTpOEHHE

ypoBeHb Marucrtparypa
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1. llesu u 3212494 AU CIUILIHHBI

Lenbo Kypca sBisieTcs yniyOJaeHHe U pacliupeHre 3HAaHU MaruCTpOB HAIIPaBIICHUS
«IrudppoBoe MPOEKTUPOBAHNUE U MTPOU3BOICTBO CBAPHBIX KOHCTPYKLHNI U3 BHICOKOIPOYHBIX
CTajei» Mo TepMUYECKO 00pabOTKE CBAPHBIX COEMHEHHUN. 3a1a4u N3yUYEeHHUS
JUCUUIUIMHBL: - YCTAHOBUTH OCOOEHHOCTH KPUCTAIUTM3AIMU METalJIa CBAPHOIO 11BA U
BIIMSIHUE TEPMUUYECKOTO I[UKJIA CBAPKM HA U3MEHEHHE CTPYKTYPhI B 30HE TEPMUUECKOTO
BIIMSIHUS; - PACCMOTPETh TEXHOJIIOTMUECKUE ONEPALIUU U IPUEMBI, UCTIONb3yEeMbIE IS
yAYUYLIEHUSI CTPYKTYPBbl U CBOMCTB METajljla CBAPHOTO COECTUHEHUSI.

Kparkoe cogepkaHue TUCHMIITIMHBI

Kypc "®usnueckue npoueccsl B MeTallIax Mpy CBapke' HalpaBiieH HA PACIIMPEHHOE
M3YUYCHUE METAJUTYPTrUUe€CKUX KPUCTAIUIM3AIMOHHBIX MTPOLECCOB B CBAPHOM IIIBE M 30HE
TEPMHUYECKOTO BIUSHUS, CIOCOOOB YIPABJICHUSI STUMU 30HaAMU B cepe TepMooOpaboTKu
JUTS IPUJIAHUST HEOOXOMMBIX DKCIUTyaTallMOHHBIX CBOWCTB METaJljIa.

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (kommnieTeH1Iun) 00y4YeHHUs 10 AUCITUTUIHHE

3HaeT: criocoObl MPOBEECHHUS NCCIEAOBAHUN U
pa3paboToK B 0071aCTH COBEPIICHCTBOBAHUS
[TIK-1 Opranu3zanus, MoAroTOBKa U KOHTPOJIb  |OpTraHU3AIMHI CBAPOYHBIX padOT

CBapOYHOTO MPOU3BOACTBA YMeeT: 00pabaThiBaTh M aHATTU3UPOBATH PE3yJIbTaThI
KCIIEPUMEHTAJIBHBIX M UCCIIEOBATEIIbCKUX PadoT
0 CBAPOYHOMY HPOU3BOJCTBY

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuens npenecTBYOMUX AUCIHUILINH, [Tepeuenp nocIeAyOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboT

MexaHuueckasi U TeOMETpUYeCcKasi HEOAHOPOJHOCTh
CBApPHBIX COCAUHEHHUI,

CrnenuanbHble METO/IBI CBAPKU U MANKH,
Tepmudeckasi mpaBKa CBAPHBIX KOHCTPYKIIHM,
Paspabotka 3D-Mozeneil cBapHbIX KOHCTPYKIIHIA,
CucreMbl aBTOMaTU3UPOBAHHOTO MTPOEKTUPOBAHNUS B
CBapkKe,

CBapuBaeMOCTb BBICOKOIIPOUHBIX CTAJICH U CILUIABOB,
CBapka crelruaiabHbIX CTaJeH U CIIaBOB,
PoGoTu3arus cOOpOUYHO-CBAPOYHBIX OTEPAIIUN,
[[poYyHOCTb U JOATOBEYHOCTH CBAPHBIX
KOHCTPYKIIUH,

YueOHast mpakTHKa (03HAaKOMUTENbHAs) (2 cemecTp),
[Ipou3BoACTBEeHHAs MTPaKTHKa (Hay4yHO-
rccieIoBarebCcKas padora) (2 cemectp),
[Ipou3BoACTBeHHAs MTPaKTHKa (Hay4HO-
vccieoBarebcKkas padora) (3 cemectp),
[Ipou3BoACcTBEeHHAS TPaKTUKA (TEXHOJIOrHYecKas,
[MPOEKTHO-TeXHOJIoruueckas) (2 cemectp),
[Ipon3BoACTBeHHAs MTPAKTHKA (HayYHO-

He npenycmorpensl




|I/ICCJI€,£[0BaTeJIBCKa5I pabota) (1 cemectp)

TpeboBaHUs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JAUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOIMUX JUCIHUILINH:

Jucrumimna

TpeboBanus

CBapka crieruaabHBIX CTaJeH U CTUIaBOB

3HaeT: TeXHUYEeCKHUe TpeOOBaHMsl, IPEeIbABIsEMbIE K
MIPUMEHSEMBIM IIPU CBapKe MarepuagaM YMeEeT:
[IPOU3BOANUTD AHAIMU3 U SKCIIEPTU3Y TEXHUUECKON
(KOHCTPYKTOPCKOW U TEXHOJIOTUIECKOM )
TOKyMEHTAIIMX Ha COOTBETCTBHUE HOPMATHUBHBIM
TOKyMEHTaM U TEXHUYECKUM yciioBusM Mmeer
MPAKTUYECKUH OIBIT: B OPTaHU3AIMU U TIPOBEICHUHN
paboT 1Mo CBapOYHBIM MaTepuajgaM BHEIPSIEMbIM B
[IPOU3BOICTBO

CriennasabHble METO/IBI CBAPKU U NAHKU

3HaeT: aHAJIM3UPOBATh HAIIPABIICHUS PA3BUTH
OTEUECTBEHHOH U 3apyOexHOM CBaApOYHOM HAyKu U
TEXHUKH YMEET: IPOU3BOAUTH PACUETHI
HEOOXO0IMMOI MOIIIHOCTH ITPOU3BO/ICTBA,
HOPMaTHUBOB pacxoJa MaTrepuaioB U
YHEpropecypcos IMeeT npakTUYECKUil ONBIT: B
OpraHu3aluy pa3paboTKe U BHEIPEHUU B
MMPOU3BOACTBO IMIPOIPECCUBHBIX METOJOB CBapKH,
HOBBIX CBApPOYHBIX MaT€pPHaJIOB U 000PYI0BaHUS,
00ecreurBaOIMX COKpaIlleHUe 3aTpar Tpy/a,
coOntofieHre TpeOOBaHUI OXpaHbl TPyJa U
OKpY>KaIOIEH Cpelbl, JKOHOMHUIO MAaTEPUAIIBHBIX U
DHEPIreTUUCCKHUX PECYPCOB

CBapI/IBaeMOCTB BBICOKOIIPOYHBIX CTaJieH U CIIJIaBOB

3HaeT: TEXHUYECKHUE TpeOOBaHUsL, IPEIbABISEMBIE K
[IPUMEHSEMBIM IIPU CBapKe MarepuagaM YMeer:
[pa3pabaTbIBaTh IJIAHBI IPOBEICHUS
PKCIIEPUMEHTAJIBHBIX M UCCIIEI0BATEIbCKUX padoT
10 CBApOYHOMY ITPOU3BOACTBY Mmeer
MPAKTHYECKHI ONBIT: B OpraHU3aluy pa3padboTKu U
BHEJIPEHUS B TPOU3BOJICTBO HOBBIX CBAPOUYHBIX
MaTepHaJIOB

CucTeMbl aBTOMaTU3UPOBAHHOTO MMPOCSKTUPOBAHHUS B
CBapKe

3HAeT: HOPMAaTUBHBIE U METOANYECKHUE TOKYMEHTBI
10 TEXHUYECKOW U TEXHOJIOTUYECKOM MOATOTOBKE
CBAapOYHOTO MPOU3BOJCTBA YMEET: MPOU3BOIUTH
QHAJIN3 TEXHUYECKOHN (KOHCTPYKTOPCKOH U
TEXHOJIOTMYECKOM) JOKYMEHTAIH Ha COOTBETCTBUE
HOPMAaTUBHBIM JOKYMEHTaM U TEXHUYECKUM
ycaoBUSIM MIMeeT mpakTUYeCKHi OMbIT: MPOBEICHUS
QHAJIM3a TEXHOJOTMYHOCTU CBAPHBIX KOHCTPYKIIUI
(M3aenuid, TPOIYKITUH)

Tepmuueckast mpaBka CBapHbIX KOHCTPYKIUI

3unaetr: TeopeTuueckue U MHXEHEPHbIE OCHOBBI
COBPEMEHHBIX METOI0B TEPMUYECKUN ITPABKU
CBapHBIX KOHCTPYKIMH YmeeT: Hayuno
00OCHOBBIBaTh. BEIOMPATh U Ha3HAYATh MapaMeTphl
[PEKUMOB TEXHOJIOTUN TEPMHUYECKON ITPAaBKU
CBapHBIX KOHCTPYKLMM MIMeeT npakTU4eCKUii OIBIT:
Pa3paboTku TEXHOIOTHI TEPMUYECKON MTPaBKU

OCTaTOYHBIX CBAPOUYHBIX AehopMaIluii.




XapaKTeprlx AJId CTAJIBHBIX CTPOUTCIIBHBIX
KOHCTPYKIIHI

[[pOYHOCTP M JOATOBEYHOCTH CBAPHBIX
KOHCTPYKLUI

3HAET: METOIbI IPOBEACHUS UCCIEIOBAHUN U
pa3paboToK B 007aCTH COBEPIICHCTBOBAHUS
TEXHOJIOTUU YMEET: OMPENesATh HEOOXOMMOCTh
arTectanuu (cepTuUKalnm) CBApOYHOTO
MepCcoHalia, MaTepPHAJIOB, 000PYIOBAHUS U
TexHosorui Mimeer npakTU4eCcKui OmbIT:

PoGoTtu3arust cOOpOYHO-CBAPOUHBIX ONEPAITHid

3HaeT: OCHOBBI TEXHOJIOTHUU MTPOU3BO/ICTBA
MPOAYKIIMHU; OPTaHU3AIMI0 CBAPOYHBIX PabOT B
OTpaciy U Ha MPEANPUATHH YMeeT: pa3paldaTbiBaTh
MIAHBI TT0 TEXHUYECKOM U TEXHOIOTHYECKOM
[MOATOTOBKE CBAPOYHOI0 Npou3BozAcTBa Mmeer
MPaKTUYECKUI OIBIT: B pa3pab0oTKe U peaTn3aiuu
MEPOIPUATHI IO BHEAPEHUIO IIPOTrPECCUBHOMN
TEXHUKHU U TEXHOJIOTUH, YIYyUIICHUIO
MCTIOJIb30BaHMS TEXHOJIOTHUECKOTO 000PYIOBaHUS U
OCHACTKH, MPOU3BOJICTBEHHBIX TUIOIIAJIEM,
MOBBILICHUIO KAYECTBA U HAJIE)KHOCTH CBAPHBIX
KOHCTPYKIIMI

Pazpabotka 3D-mopeneit cBapHBIX KOHCTPYKIIHA

3HAeT: METOAMYECKUE JOKYMEHTHI 110 TEXHUYECKON
MOJTOTOBKE CBAPOYHOIO IMPOU3BOACTBA YMEET:
QHAJIM3UPOBATh TEXHUYECKYIO JJOKYMEHTAILMIO Ha
COOTBETCTBUE HOPMATUBHBIM JOKYMEHTaM U
TEXHUYECKHUM YCI0BUAM VIMeeT npakThuecKkui
OIIBIT: MPU NIPOBEACHUH aHAIN3a TEXHOJIOTMYHOCTH
CBapHBIX KOHCTPYKIUI

MexaHn4deckasi 1 TeOMETpUUecKasi HEOHOPOTHOCTh
CBAPHBIX COEIUHECHMI

3HaET: METO/IbI MPOBEACHUS UCCIIEIOBAHUN U
pa3pabOTOK B 00JIACTH COBEPIICHCTBOBAHUS
TCXHOJIOTUH U OPraHU3aIlui CBAPOYHBIX pa60T
'YMmeeT: pa3pabarhiBaTh IJIAHBI IPOBEACHUS
OKCIICPUMCHTAJILHBIX U UCCIICAOBATCIIbCKUX pa60T
10 CBApOYHOMY IPOH3BOACTBY Vmeet
MPAKTHYECKHUI OTBIT: PYKOBOJICTBA
WCCIIEIOBATEIbCKIMH M SKCIIEPUMEHTAITLHBIMHU
[paboTaMu 0 COBEPIIICHCTBOBAHUIO METOJIOB U
TEXHOJIOTHH BBITTOJHEHHSI CBAPOYHBIX padoT

YueOHas mpakTuka (03HaKOMHUTENIbHAs) (2 cemecTp)

3HaetT: YmeeT: 00pabaTbiBaTh U aHAIU3UPOBATh
PE3YJIbTaThl IKCIIEPUMEHTATIBHBIX U
MCCIIEIOBATENBCKUX PAOOT MO CBAPOYHOMY
npon3BoACTBY VIMeeT MpaKTUYeCKH OIIbIT:

[Tpon3BOACTBEHHAS TPAKTHKA (HAyYHO-
rccieIoBaTebCcKas padora) (2 cemectp)

3HaeT: METO/Ibl MPOBEACHUS UCCIIEI0BAHUN U
pa3pabOTOK B 00JIACTH COBEPIIICHCTBOBAHUS
TEXHOJIOTUH YMeeT: iMeeT mpakTu4eCKui OIbIT:

[Tpon3BoACTBEHHAS TPAKTHKA (HAyYHO-
rccueaoBarenbckas pabora) (1 cemectp)

3HaeT: OCHOBBI TEXHOJIOTUHU MPOU3BOJICTBA
MPOAYKILIMU B OpraHU3alMi YMeeT: IPOU3BOIUTh
pacueThl He0OXOMMON MOIITHOCTH MPOU3BOCTBA,
HOpPMAaTHBOB PACcX0/la MaTepUaoB U
HHEpropecypcoB MiMeeT mpakTHUECKHUil OMBIT:
[IPOBEJCHUE aHATIN3a TEXHOJIOTUYHOCTH CBAPHBIX
KOHCTPYKIMH (M31enuid, mpoaykiun). OnpenencHue
NOTPeOHOCTH OpraHU3alMy B KBATH()UIIMPOBAHHBIX
CBapILMKax U CIEUATNCTaX CBAPOUHOTO
IPOU3BOJICTBA

[Ipon3BOACTBEHHAsI IPAKTUKA (TEXHOJIOTMUECKasl,

3HaeT: OpraHu3aIMio CBAPOYHBIX paboT B OTpaCIH U




[MPOEKTHO-TEXHOJIOTHUecKas) (2 ceMecTp)

[IPOM3BO/ICTBEHHBIE MOIIIHOCTH OpPraHU3alMH
'YMeeT: IPOU3BOIUTE aHAJIN3 U DKCIIEPTU3Y
TEXHUUYECKOU (KOHCTPYKTOPCKOM U
TEXHOJOIMUYECKON) TOKYMEHTALMU Ha COOTBETCTBHE
HOpPMAaTHBHBIM JIOKYMEHTAM U TEXHUYECKUM
yca0BUSIM MIMeeT mMpakTUYeCKH OTIbIT:
OpraHMu3aly pa3paboTKU U BHEIPEHMSI B
IIPOU3BOJICTBO MPOTPECCUBHBIX METONOB CBapKH,
HOBBIX CBApPOYHBIX MaTepHaIOB U 00OPYIOBaHUS,
00eCreurBaOUX COKpAIllEHUEe 3aTpar Tpy.a,
coOroieHre TpeOOBaHU OXpaHbl TPy U
OKPY>KAIOIIEH Cpelbl, )KOHOMHUIO MATEPHAIILHBIX U
DHEPIreTUYECKUX PECYPCOB

[Tpon3BOACTBEHHAS TPAKTHKA (HAyYHO-
rccieaoBarenbckas pabora) (3 cemectp)

3HaeT: METOIbl IPOBEACHUS UCCIICIOBAHHMA U
pa3paboTOK B 00JIACTH OpPTaHU3AIUU CBAPOUHBIX

pabot Ymeer: lImeeT npakTHUECKHIA OTIBIT:

4. O0béM 1 BUABI YUeOHOIl padoOTHI

OO0mas TpyA0€MKOCTh JUCHUIUIUHBI cocTaBisieT 3 3.€., 108 4., 48,5 4. KOHTaKTHOM

paboThl
Pacnpenenenue
Bcero 10 CeMecTpaM B yacax
Bun yueOHol paboThI
4acoB Homep cemectpa
4
OO0mmast TpyI0EMKOCTh JUCITUTLITTHBI 108 108
Ayoumophvie 3aHAmusL: 48 48
Jlexuuu (JI) 12 12
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI
ayuTopHbIX 3aHsaTHil (I13) 24 24
Jlabopatopusie pabotsl (JIP) 12 12
Camocmosmenvuas paboma (CPC) 59,5 59,5
W3yueHne u KOHCTIEKTHPOBaHHE MOHOTpaduii, ydeOHbIX 49 5 49 5
MOCOOMii, XpeCcTOMaTH U COOPHUKOB JOKYMEHTOB ’
[lonroToBka K 3K3aMeHY 10 10
KoHcynpranyy u npoMexyTO4Hast aTTeCTalus 0,5 0,5
Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - JK3aMeH

5. ConeprkaHue TUCHMIIMHBI

Ne O0beM ayTUTOPHBIX 3aHATHIA 110 BUIaM B
pa3z[_ena HanmenoBanue pa3nenoB AUCUUTUITHHBI gacax
Bcero J 113 JIP

1 |[lokazarenn aTOMHOTO CTPOEHUS 6 2 4 0

2 [Kpucramiuzauus MeTajia 1nBa 4 2 2 0

3  |CmmaBbl METaJJIOB 2 2 0 0

4 MUKpOCTPYKTYpa MeTajljia B 30HE TEPMHUUECKOTO 10 ) 0 3

BIIASTHUS
5  [TepmooOpabotka craneit 4 0 4 0




| 6 |TepMI/IquKa51 00paboTKa CBapHBIX COETMHEHUM 22 | 4 | 14 | 4

5.1. Jlekuum

Koz-
Ne Ne
HanmeHnoBaHue nian KpaTkoe cofiepkaHue JIEKIIMOHHOTO 3aHTHS BO
NeKIuu[pas3aena
4acoB
1 1 [TokxazaTenn aTOMHOTO CTPOEHUS, OT KOTOPBIX 3aBUCUT CBAPUBAEMOCTb. THIIbI 1
CBSA3EH MEXIY aTOMaMH.
2 1 |OcHOBHBIE TapaMETPBl, BIMSIOIINE HA CBAPUBAEMOCTD. 1
3 5 3HaueHue MOJTUMOP(HOTO MPEBPAILEHHUS ISl CBAPHOTO MIBA. XHM. 1
HEOJIHOPOJHOCTh CBAPHOTI'O 1IIBA.
4 2 |X¥M. HEOAHOPOAHOCThH CBAPHOTO IIIBA. 1

[Ipumep HEOrpaHMYEHHON B3aUMHOM pacTBOpUMOCTH. [Ipumep crutaBa MeTaiuos,
5 3 |[MMEIoLIMX HEOrPaHUUYEHHYIO B3aUMHYIO PAaCTBOPHUMOCTh U 00pa3yIoIIMX B 2
TBEPJOM COCTOSIHUU 3BTEKTUYECKHUE CMECH.

Muxkpoctpykrypa Metaiuia B 3TB. Mukpoctpykrypa metamna B 3TB npu cBapke
6 4  [BakanmBaronuxcs cranei. Pazmmuneie ¢aspl ctaneit. Onucanue, XapakKTepUCTUKH. | 2
MakpoHanpsikeHsl. MUKPOHAIIPSKEHUS.

7 6 [Tepmuueckas 00pabOTKa CBAPHBIX COCTUHEHUIN 4

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Koi-
HaunmenoBanue win KkpaTkoe Cofep:KaHue MPAKTUUECKOTO 3aHITHS, CEMUHApa BO
4acoB

Ne Ne
3aHATHA|pa3IeNa]

Tunel kpucTauIMYecKUX penieTok Merasa. [lokazareny aTOMHOTO CTPOEHHUsI, OT
1 1  |KOTOpBIX 3aBHCHUT CBapUBAEMOCTh. DAKTOPHI, BIMSAIOIINE Ha POLIECC 4
KpUCTAJUIN3ALUY.

OO6pazoBaHue EHTPOB KpUcTaUIM3auu. Pacripenenenue remmeparyp B
Pa3IUYHBIX CEYEHHUAX JKUKOW BaHHBI P MTHOBEHHOM IIPEKPAILEHUN JYTOBOU
2 2 |cBapku. Buabl 3akprCTaIIIM30BaBIICHCS CBAPOYHON BaHHBI IIPHU CBAPKE: TOHKOTO, 2
TOJICTOTO METaJljia, IPY CBapKe Ha OXJIAXKAoIel NOAKIaIKe, IPU MHOTOCIONHON
CBapKe.

TepmooOpaboTka cTaneil. 3akaika, BBICOKUI oTryck. Hopmanuzanuus, ctapenue.
Tepmomexanndeckas 00paboTKa, JOKaJIbHBINH HarpeB

OTnyck At CHATUS MUKpOHanpskeHUH. CrocoObl CHIXKEHHS OCTaTOYHbBIX
CBAapPOYHBIX HAIPSKCHUI.

Tepmuueckast 00pab0TKa CBapHBIX COENMHEHUN ayCTEHUTHBIX CTaJeH,
HKCIUTYaTUPYIOLIUXCS B KOPPO3UOHHO-aKTUBHBIX CpeJax IpH MOBBIIIECHHOM
5 6 [remmepaType ¥ HOpMaJIbHOW Temreparype. Tepmudeckas 06paboTka CBapHBIX 4
COEJMHEHUI ayCTEHUTHBIX CTaJel, SKCILTYaTUPYIOIIUXCS IPU OTPULIATEIbHBIX
TeMIeparypax.

Tepmuueckast 00pab0TKa CBApHBIX COEIMHEHUN ayCTEHUTHBIX CTaJel,
6 6  |PKCIUTyaTHPYIOLIUXCS KaK >KaporpodHble. TepMuyeckas oOpaboTKa CBapHBIX 4
COCIMHEHUM XPOMHUCTBIX CTAJIECH.

Tepmuueckast 00pab0TKa CBapHBIX COSIMHEHUN HU3KOYITIEPOAUCTHIX CTaJIEH.
7 6 |Tepmuueckast 00paboTKa CBapHBIX COEAMHEHNN HU3KOJIETUPOBAHHBIX cTajel st | 4
CTPOMTENBbHBIX KOHCTPYKIIUH.

5.3. JIaboparopHblie padoThI

| No | No | HanmeHoBaHMe WM KpaTKOE COAepKaHKe JJa00opaTOpHOI pabOThI | Kon- |




B3aHATUSA

pasnenal

BO
qacoB

3HAKOMCTBO ¢ JIabopaTOpHbIM 00opynoBaHueM. PaboTa ¢ mutepaTypoit o BEIOOPY
TpaBUTENEH /IS BBISIBICHUS MAKpO- 1 MUKPOCTPYKTYPBI CBAPHBIX COETMHEHUN
craneit peppuTHOrO, MAPTEHCUTHOTO M ayCTEHUTHOTO KJIACCOB, O3HAKOMIICHHE C
METOMKON TpaBJIeHUS NUTH(OB /IS BHISIBICHUS CTPYKTYPHBIX 30H B
HaruiaBieHHOM Metayie u 3TB.

MeTannorpaguueckuil aHalIu3 Makpo- U MUKPOCTPYKTYPbI CBapHBIX IIIBOB C
BBISIBJICHUEM HAJIM4Us B HUX IOP, IIJIAKOBBIX BKJIFOUEHHI, HEIIPOBAPOB,
[OJPBIBOB, TPEIIMH, BbISIBICHUEM 30H CTPYKTYPHON HEOAHOPOAHOCTH B
HarulaBjIeHHOM MeTaiuie U 3TB, nada 3akiaroueHus 1o pesynbpraram
MeTasuiorpagudeckoro aHaiuza. VMccnenoBanue CTpyKTypHBIX U3MEHEHUI B 1IBE
u 3TB craneil nepauTHOro, MapTEeHCUTHOTO, (PEPPUTHOTO U ayCTEHUTHOTO
ksaccoB (15X1M®, 15X5M, 08X17T, 0X18H10T).

3HakoMcTBO ¢ riporpamMubiM kKomiiekcoM SYSWELD. Cpeacrsamu SYSWELD
MCCIIeIOBATh BIMSHUE MOJIOTPEBA MPU CBApKe XPOMUCTHIX CTajlei Ha KauecTBO
[11Ba, CPAaBHUTH CO CTPYKTYPOH CBAPHOTO COEIMHEHHS ITOM CTaIH, TIOIYYEHHOTO
0e3 mojorpesa, uccieaoBaTh MUKpOCTPYKTypy 3TB u Hamucats 3akitoueHue o
HEOOXOIMMOCTH TEPMOOOPAOOTKH

5.4. CamocrosiTesibHasA padoTa CTyIeHTa

Brimonuenune CPC

Crucok nureparypsl (¢ yKkazaHuEM
[Monsux CPC pasnenos, riaB, cTpaHuil) / cceliika Ha  |[CemecTp

pecypc

Koi-
BO
JacoOB

]ASyquHePIKOHCHCKTHpOBaHHG

3opuH, H.E. MarepuanoBeieHue cBapku.
Caapka rutasnenneM. / H.E. 3opumn, E.E.

MoOHOTpaduii, ya4eOHBIX ITOCOOUH, 3opuH. — DnekrpoH. naH. — CII6. : Jlanp, 4

XPECTOMAaTU U COOPHUKOB JOKYMEHTOB 2017. — 164 c. (Pa3nen 1-7/ ccpuika Ha

rcTtouHuK: http://e.lanbook.com/book/90859

49,5

3opun, H.E. MarepuanoBeneHue cBapku.
Caapka rutasnenueM. / H.E. 3opumn, E.E.

[ToaroroBka K sK3aMeHY 3opuH. — DnekrpoH. naH. — CII6. : Jlans, 4

2017. — 164 c. (Pa3nmen 1-7/ cchuika Ha
nctouHuk: http://e.lanbook.com/book/90859

10

6. @oH/I OLIEHOYHBIX CPEICTB /ISl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEeIbLHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokenrnem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOU IeSITENbHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabubie meponpusitusa (KM)

Ha3zBanue -
Neo | Ce- Bun Makc. THIBa-
KOHTpOJIbHOTO [Bec [Topsimok HauKcneHus: 6amioB
KM|mecTp| koHTpOms MEDONDISITIS Oamn eTCs B
poIp A
J111s monmydeHus 0HYCHBIX 0aioB,
0 4 bonyc bonyc - | 10 |Heo0x0omMMO aKTUBHO OTBEYATh HA BOIPOCH [PK3aMEH
BO BpeMsI TPOBECHUS JICKIIUA,




[PAKTUYECKUX U TaOOpaTOpHBIX paboT. 3a
Ka)K/IbIi PABUJIbHBIA OTBET CTYJICHT
nosydaer 1 %.

[Ipu orieHMBaHUK PE3YIBTATOB MEPOTIPUSATHS
HCTIONB3YETCs 0aNTbHO-PEHTHHTOBAS
CUCTEeMa OIICHUBAHMSI PE3yIbTaTOB yUeOHOM
NeSTEIbHOCTH 00yJaromuxcs (yTBepxkaeHa
npuka3oM pekropa ot 24.05.2019 . Ne 179)
MakcuMaTbHO BO3MOXHAS BEJIMYMHA OOHYC-
peritunra +10 %.

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora Nel

3ammTa MpakTHIeCKol padoThI
OCYILECTBIISIETCS MHIUBUIYaJIbHO.
CryneHntoM mpenocTanisieTcst 0hOpMIEHHbBIN
otdeT. O1leHnBaeTCst KauecTBO OPOPMIICHHS,
MPaBUIHLHOCTH BHIBOJIOB M OTBETHI HA
BONPOCHI (3aatoTcs 2 Bompoca). OOmmit
0aJi1 py OLIEHKE CKJIAJbIBAETCS U3
CJICAYIOIIMX MOKa3aTeNe: - MpuBeIeHbI
METOIMKH OLIEHKU TEXHOJIOTHIECKHIX
napaMeTpoB — 1 6asu1 - BEIBOJBI JIOTUYHBI U
o0ocHoBaHbI — | Ganna - opopmieHue
paboThI COOTBETCTBYET TPEOOBaHUAM — |
0asuta - MpaBUIIBHBIN OTBET Ha OUH BOTIPOC —
1 6ayma. MakcuManbHOE KOJTMYECTBO OaljioB
— 5.

OK3aMCH|

IIpome-
JKyTOUHAast
aTTecTanus

OK3aMCH

Ha 3K3aMCH BBIHOCATCA BOHpOCBI 110
HanOoJIee y3JI0BbIM TeMaM TUCIUTUINHBL.
DK3aME€H CJIaeTcsl YCTHO, 10 OuiieTam, B
KOTOPBIX MPECTABICHO 2 BOMPOCa U3
TUIIOBOT'O Hepe‘leI;

5 6anmos - (1 6a1 - HOJTHO PacKpHITO
coiep)kaHue MaTepuaina ouiera; 1 6amt -
MaTepHai U3JI0KEeH TPaMOTHO, B
OIPENEIICHHOM JIOTUYECKOU
[10CJIEJOBATEILHOCTH, TOUHO UCIIOJIb3YETCS
TepMUHOJIOTHS; 1 6as - MoKa3aHO yMeHHe
WILTIOCTPUPOBATh TEOPETUIECKHE MOT0KEHUS
KOHKPETHBIMH [TPUMEpaMHU, IPUMEHSATh UX B
HOBOW cuTyanuy; 1 6a -
[IPOJIEMOHCTPUPOBAHO YCBOCHHE paHee
M3yYEHHBIX COITyTCTBYIOIIUX BOIIPOCOB,
c(OpMHPOBAHHOCTb U YCTOHUMBOCTD
KOMITETEHIMI, yMEHHUH 1 HaBBIKOB; 1 Oa -
OTBET MPO3BYyYas CaMOCTOSTENbHO, Oe3
HAaBOJISIIIINX BOIIPOCOB).

OK3aMCH|

Texymmii
KOHTPOJIb

[IpakTnueckas
pabota No2

CryneHToM mpenocTaBisieTcs 0popMICHHBIN
OTYeT. 3anuTa IPAaKTUIECKOH PaboThI
OCYIIECTBIISIETCS MHIUBUIYaJIbHO.
OreHUBaeTCs Ka4eCTBO O(OPMIICHHS,
MPaBUIHLHOCTH BHIBOJIOB M OTBETHI HA
BOIPOCHI (3a1ar0Tcs 2 Borpoca). O0uuit
0aJI1 MPU OLIEHKE CKJIAIBIBACTCS U3
CJICAYIONINX ITOKA3aTeNeH: - MPUBEICHBI

MCTOAMKH OLICHKH TCXHOJIOI'MYCCKHUX

OK3aMCH|




napamMeTpoB — | Ga - BBIBOJIBI IOTUYHBI U
o6ocHoBaHbI — 1 6anna - ohopmiieHne
paboThI COOTBETCTBYET TPEOOBAHUAM — |
OaJia - mpaBWIbHBIM OTBET Ha OJJUH BOIIPOC —
1 6anna. MakcuManbHOE KOJIMYECTBO OAIIOB
— 5.

Texymmii
KOHTPOJIb

[IpakTnueckas
pabora Ne4

3amura mpakTHIeCKOU paboThI
OCYILECTBIISIETCS MHIUBUIYaJIbHO.
CryneHntoM mpenocTanisieTcst 0hOpMIEHHbBIN
otyeT. O1leHnBaeTCst KauecTBO OPOPMIICHHS,
MPaBUIHLHOCTH BHIBOJIOB M OTBETHI HA
BONIPOCHI (3aatoTcst 2 Bompoca). Oommit
0aJi1 Py OLIEHKE CKJIAJbIBAETCS U3
CJICAYIOIIMX MOKa3aTeNe: - MpUBeIeHbI
METOIMKH OLIEHKU TEXHOJIOTUIECKHIX
napaMeTpoB — 1 6asu1 - BHIBOJBI JIOTUYHBI U
o0ocHoBaHbI — | Ganna - opopmieHue
paboThl COOTBETCTBYET TPEOOBaHUAM — |
0asuta - MpaBUIIBHBIN OTBET HAa OTUH BOTIPOC —
1 6ayma. MakcuManbHOE KOJTMYECTBO OaljioB
— 5.

OK3aMCH|

Texymmii
KOHTPOJIb

[IpakTnueckas
paborta Ne3

3amuTa NpakTUYeCcKol paboThl
OCYILECTBIISIETCS MHIUBUIYaJIbHO.
CryneHToM mpenocTaBisieTcss 0(popMICHHBIN
oryeT. OlleHnBaeTCst KauecTBO OPOPMIICHHUS,
MPaBUIHLHOCTH BHIBOJIOB M OTBETHI HA
BONIPOCHI (3a1atoTcs 2 Bompoca). OOmuit
0aJuT Y OLIEHKE CKJIAJBIBACTCS U3
CJICAYIOIIMX MOKa3aTeNei: - MpuBeIeHbI
METOIMKH OLIEHKU TEXHOJIOTUIECKHIX
napaMeTpoB — 1 6asul - BEIBOABI JIOTUUHBI U
o0ocHoBaHbI — | Ganna - opopmieHue
paboThI COOTBETCTBYET TPEOOBaHUAM — |
0asuta - MpaBUIIBHBIN OTBET Ha OJTUH BOTIPOC —
1 6amna. MakcumalibHOE KOJIMYECTBO OAJIIOB
- 5.

OK3aMCH|

Texymmii
KOHTPOJIb

IIpakTrueckas
pabota No5

3amuTa IpakTUYeCKOl paboThl
OCYIIECTBISIETCS] HHANBUIYAIBHO.
CryneHToM mpenocTaBisieTcs 0pOpMICHHBIN
otdeT. OTIleHnBaeTCs Ka4eCcTBO 0(OPMIICHUS,
MPaBUIHLHOCTH BHIBOJIOB U OTBETHI HA
BOIPOCHI (3a1ar0Tcs 2 Bompoca). O0uuit
0aJ1 MPU OLIEHKE CKJIAIBIBACTCS U3
CIIETyFOIINX TTOKA3aTeNeH: - MPUBEICHBI
METOIMKH OLIEHKU TEXHOJIOTUIECKHIX
napameTpoB — 1 Oat - BEIBO/IBI JIOTUYHBI U
ob0ocHOBaHbI — 1 6ama - opopmieHne
[PabOTBI COOTBETCTBYET TPEOOBaHUAM — |
0asuia - MpaBUIBHBIN OTBET Ha OUH BOIIPOC —
1 6anma. MakcumaabHOE KOJTMYECTBO OALIOB
— 5.

OK3aMCH

Texymmii
KOHTPOJIb

[IpakTnueckas
pabota Ne7

3anmra NpakTUIecKoi paboThl
OCYIIECTBISIETCS] HHANBUIYAIBHO.
CryneHToM mpenocTaBisieTcss 0popMICHHBIN
otdeT. OIleHnBaeTCs Ka4eCcTBO 0(OPMIICHUS,

IPaBHUJILHOCTH BBIBOJOB W OTBCTHI HA

OK3aMCH|




BONIPOCHI (3amatorcst 2 Bompoca). Oommit
0aJi1 pU OLIEHKE CKJIAJbIBAETCS U3
CIIETYIOIINUX TOKA3aTeNeH: - MPUBEICHBI
METOJIMKHY OLIEHKH TEXHOJIOTHYECKHX
napamMeTpoB — | Oa - BBIBOJIBI TIOTUYHBI U
o6ocHOBaHbI — 1 6anna - ohopmiieHne
paboThI COOTBETCTBYET TPEOOBaHUAM — |
OaJia - IpaBWIbHBIM OTBET Ha OJJUH BOIIPOC —
1 6anna. MakcuManbHOE KOJIMYECTBO OAIIOB
— 5.

Texymmii
KOHTPOJIb

JlaboparopHas
pabora Nel

3amura 1abopaTopHOI pabOTHI
OCYILECTBIISIETCS MHIUBUIYaJIbHO.
CryneHntoM mpenocTanisieTcst 0hOpMIEHHbBIN
otdeT. O1leHnBaeTCst KauecTBO OPOPMIICHHS,
MPaBUIHLHOCTH BHIBOJIOB M OTBETHI HA
BONPOCHI (3aatoTcs 2 Bompoca). OOmmit
0aJuT IpY OLIEHKE CKIIAJBIBACTCS U3
CJICAYIOIIMX MOKa3aTeNe: - MpuBeIeHbI
METOIMKH OLIEHKU TEXHOJIOTHIECKHIX
napaMeTpoB — 1 6asu1 - BEIBOJBI JIOTUYHBI U
o0ocHoBaHbI — | Ganna - opopmieHue
paboThI COOTBETCTBYET TPEOOBaHUAM — |
0asuta - MpaBUIIBHBIN OTBET Ha OUH BOTIPOC —
1 6ayma. MakcuManbHOE KOJTMYECTBO OaljioB
— 5.

OK3aMCH|

Texymmii
KOHTPOJIb

JlaboparopHas
padot Ne2

3ammTa J1abopaTopHON PabOTHI
OCYIIECTBISIETCS UHANBUAYAIBHO.
CryneHToM mpenocraisieTcss 0popMICHHBIN
oryeT. O1leHnBaeTCst KauecTBO OPOPMIICHHUS,
MPaBUIHLHOCTH BHIBOJIOB M OTBETHI Ha
BONPOCHI (3aatoTcs 2 Bompoca). OOmmit
0aJuT IpU OLIEHKE CKIIAJBIBACTCS U3
CJICAYIOIIMX MOKa3aTeNei: - MpuBeIeHbI
METOIMKH OLIEHKU TEXHOJIOTUIECKHIX
napamMeTpoB — | Gai - BBIBOJIbI TIOTUYHBI U
o0ocHoBaHbI — | Ganna - opopmieHue
paboThI COOTBETCTBYET TPEOOBaHUAM — |
0asuta - MpaBUIIBHBIN OTBET HAa OTUH BOTIPOC —
1 6anna. MakcuManbHOE KOTMYECTBO OAIITIOB
— 5.

OK3aMCH|
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Texymmii
KOHTPOJIb

JlaGoparopHas
paborta Ne3

3amura J1abopaTopHON PabOThHI
OCYIIECTBIISIETCS] MHIUBUIYaIIBHO.
CryneHToM mpenocTaBisieTcs 0popMICHHBIN
ordeT. OIIeHNBAETCS KaYeCTBO OPOPMIICHHS,
MpPaBUIILHOCTH BBIBOJIOB U OTBETHI HA
BOIPOCHI (3a1ar0Tcs 2 Borpoca). O0uuit
0aJI1 MPU OLIEHKE CKJIAIBIBACTCS U3
CJICAYIONINX ITOKA3aTeNeH: - MPUBEICHBI
METOIMKH OLIEHKU TEXHOJIOTUYECKHIX
napaMeTpoB — 1 0aJuT - BEIBOIBI JIOTUYHBI U
ob6ocHOBaHbI — 1 6ama - opopmieHne
pabOoThI COOTBETCTBYET TPEOOBaHHUAM — 1
0asuia - MpaBUIIBHBIN OTBET Ha OJUH BOIIPOC —
1 6amra. MakcuMallbHOE KOJTMYECTBO OAJIOB
— 5.

OK3aMCH
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Texymmii

[IpakTrnyeckas

3amuTa IpakTHYECKOM paboThl

OK3aMCH|




KOHTpOJb | pabora Neb

OCYHICCTBIIACTCA MHANBUAYAJIbHO.

OaJuT TIPH OLICHKE CKJIABIBACTCS U3

— 5.

CTyaeHTOM MPea0CTaBISIETCS: OPOPMIICHHBIH
ordeT. O1leHnBaeTCs KauecTBO OOPMIICHHS,
MPaBIJIBHOCTH BBIBOIOB U OTBETHI Ha
BONIPOCHI (3amatorcst 2 Bompoca). Oommit

CIIETYIOIINUX TTOKA3aTeNeH: - MPUBEICHBI
METOJIMKHY OLIEHKH TEXHOJIOTHYECKUX
napamMeTpoB — | Oa - BBIBOJIBI IOTUYHBI U
o6ocHoBaHbI — 1 6anna - ohopmiieHne
paboThI COOTBETCTBYET TPEOOBaHUAM — |
OaJia - IpaBWIbHBIN OTBET Ha OJJUH BOIIPOC —
1 6anna. MakcuManbHOE KOJIMYECTBO OAIIOB

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun

MIPOMEKYTOYHOMN [Tponenypa npoBeaeHus Kpurepun
aTTeCcTaIlu OUCHUBANHA
Ha sx3ameHe mpoHucXoauT OlleHUBaHUE YUEOHOM eI TeTbHOCTH
o0yyYaronuxcs o AUCIUILIMHE Ha OCHOBE MOJyYE€HHBIX OLIEHOK 32
KOHTPOJIbHO-PEUTHHTOBBIE MEPOIPUSATHS TEKYIIETO KOHTPOJIS U
MPOMEXKYTOUHOM arTectanuu. [Ipu olleHHBaHUU pe3ylbTaToOB
4eOHOH J1eATeNbHOCTH 00YYaIOUIerocs Mo AUCLIUIIINHE
I/I(}:/HOJ'IBSyeTCH 6aJ1JILHo—peP“ITyHHrOBa;1 CUCTEeMa OIICHUBAHUS B coorsercrami ¢
JK3aMeH . m. 2.5, 2.6
Pe3yNbTaToB y4eOHOM e TeIbHOCTH 00y4Jaronuxcst (yTBepKIeHa
npukazoM pekropa ot 24.05.2019 . Ne 179). Ha sk3amen Honoxeria
BBIHOCSITCSI BONPOCHI IO HAH0O0JIe€ y3JIOBBIM TeMaM JUCIUTUTAHBI.
DK3aMeH clIaeTcsl yCTHO, 10 OujeTam, B KOTOPBIX MPEICTABICHO 2
BOIPOCa U3 TUIIOBOTO nepeuns. Bpems nposenenus sx3amena 120
MUHYT C Y4ETOM BbIJIaul OMJIETOB U OTBETOB Ha BOMIPOCHI
6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB
K p 5 Ne KM
OMITETEHITNH €3yJbTaThl 00y4eHHUs obRlEIHRBo
K- 1 3HaeT: CroCcoObI MPOBEICHUS HCCIIEAOBAaHUHN U pa3paboOTOK B IR
001acTH COBEPIICHCTBOBAHUS OPTaHU3AIMH CBAPOYHBIX padbOT
YMeeT: 00pabaThiBaTh U aHATM3UPOBATH PE3YIBTATHI
[1K-1 HKCTIEPUMEHTAIBHBIX M UCCIIEA0BATEIBCKUX PA0OT 10 CBAPOUHOMY  (HH{HHHHHHHH [+
MPOU3BOJICTBY
TuIoBbIe KOHTPOJIBHBIE 3aTAHUS 110 KAXKJIOMY MEPOIPUIATHIO HAXOISATCS B
IPUIOKEHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE 00ecredeHue TUCIUIIIMHBI

IleuaTHasi y‘l@ﬁHO-MeTOI[I/I‘leCKaH JOKYMCHTAIIUA

@) OCHOBHAs TUMeEPamypa:
JIusmui, JI. C. MetaioBeieHrue cBapku U TepMuyeckas 00padoTka

cBapHbix coenunenust JI. C. JluBmu. - 2-e u3j., nepepad. u goi. - M.:
Mammnoctpoenue, 1989. - 336 c. uin.

I.




0) OononHumenbHas IUmepamypa:
Koponskos, I1. M. Tepmudeckast o00paboTKa CBapHBIX COCTUHEHUIN
TPyOONPOBOJIOB U amlmnaparoB, pabOTAIOMINX MO JaBICHUEM. - 2-€ U3]l., Iepepad. u
not. - M.: Ctpoituznar, 1987. - 234 c. uin.
I'mankoB, 3. A. Ynpasnenue mpoiieccaMu U 000pyI0BaHUEM TIPH
cBapke Yue0. mocoOue /ist By30B IO crieruanbHoCTH "O0opynoBaHue U
TEXHOJIOTHUS CBapoy. Np-Ba' HampapiaeHus "MallnHOCTp. TEXHOJIOTHH U
obopynoBanue" 3. A. ['mankoB. - M.: Akagemus, 2006. - 429 c.
MarepuanoBeieHHE B MAIIMHOCTPOEHUHU TeKCT yueOHHK AJi By30B IO
HanpasiieHUI0 "KOHCTPYKT.-TeXHOI. 00ecrieueHre MalluHOCTPOUT. TIp-B" U Ap. A.
M. Anackun u 1p. - M.: FOpaiit, 2016. - 535 c. un.

MarepuanoBezeHle B MAIIMHOCTPOEHUHU TeKCT yueOHUK Ji By30B IO
HarnpaBieHH0 "KoHCTpyKT.-TexHoJI. oOecrieueHrne MaltuHOCTp. TIp-B" U JIp.
HarnpaBieHusM A. M. Agackus u ap. - M.: FOpaiit, 2015. - 535 ¢. un. 22 cm

l.

2.

3.

4.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
1. - «CBapoyHO€ TPOU3BOACTBOY», HAYY.-T€XH. U IIPOU3B. KYPH.
Wzn.entp "Texunonorus mammuaoctpoeHus" (Pouasr 6ubmmorexu FOYpl'Y 1955-
1969 No 1-12; 1970 Ne 2, 3, 5-10, 12; 1971-1979 No 1-12; 1980 Ne 1-10, 12; 1981-
1991 No 1-12; 1992 Ne 1-8, 11; 1993 Ne 1-6, 8-12; 1994-2000 Ne 1-12; 2001 Ne 1, 3-
12;2002-2012 Ne 1-12; 2013 Ne 1-6).

1.

2) MemoouuecKue yYKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
MertannoBeneHue u TepMudeckas 00paboTka BBICOKOITPOYHBIX CTajIeH
Y CBapHBIX COCTUHEHHUH U3 HUX

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenvbHol pabomsl CmyoeHma:
MerannoBeaeHre U TepMUUYecKas 00padboTka BBICOKOIIPOYHBIX CTaIeH
Y CBapHBIX COCIMHCHUN U3 HUX

l.

BHCKTPOHHaH yqe6H0-MeTonnquKaﬂ HOKYMECHTAIlUsA

HanmenoBanue
Bun
Ne pecypca B bubnmorpagudeckoe onrcanue
JUTEPaTyphl .
AIIEKTPOHHOM opme
CwmupaoB, A.H. MeTtamnoBenenue cBapku u 1epeKThl MeTaia
DIEKTPOHHO- ) .
JononHuTe bHAs [GuOIHOTeHAS : yae0.mocobue. [ DNeKTpOHHBINA pecypc] — DIEKTPOH. JIaH.
1 TeDATVDA cHCTeMa — Kemeposo : Ky3['TY umenn T.®. 'opbadesa, 2008. — 148
patyp c. — Pexxum mocryma: http://e.lanbook.com/book/6676 —
u3narenscTBa Jlanp
3ar1. ¢ SKpaHa.
DIIEeKTPOHHO- Kearuannze, B.C. TexHomorus METaaioB M CBapKa.
) OcHoBHas OubmmoTeyHas [DneKTpOHHBIN pecypc] — DnekTpoH. naH. — M. : ['opHasd
muTeparypa crucTeMa kHura, 2004. — 566 c. — Pexxum nocryna:
uznarenscTBa Jlane |http://e.lanbook.com/book/3221 — 3arm. ¢ skpaHa.
3opun, H.E. Marepuanosenenue capku. Capka
DJIEKTPOHHO- N
OcHOBHAS A rutaBieHueM. [Dnexkrponnsiii pecype] / H.E. 3opun, E.E.
3 Tenarvha CHCTEMA 3opuH. — OnekrpoH. aaH. — CII6. : Jlanp, 2017. — 164 ¢. —
patyp Pexxum noctyna: http://e.lanbook.com/book/90859 — 3ari. ¢
n3gareiancTBa Jlano SkpaHa

[lepedeHb UCTIONB3YEMOTO TPOTPAMMHOTO O0ECIICUEHMS:




1. -SYSWELD, Visual-Weld, Weld Planner, Pam-Assembly(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX

CIIPAaBOYHBIX CUCTCM!

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUIITHHbI

OcHoBHOE 000pyIOBaHKE, CTEHIBI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,

Bun 3anaruit Ne ayn. MIPeIyCTaHOBJICHHOE MTPOrpaMMHOE 0OecIieueHIe, UCTIONIb3yeMOe JUIs
Pa3IUYHbIX BUJOB 3aHATHIMA
109(1k) U
Jlexuun (Tx.) MYJIBTUMEIUIHBIN IPOEKTOP
JlaGopatopubie [216a(Tk
paTop (1<) KomrmpioTep ¢ ycTaHOBIEHHBIM IIporpaMHbiM komiuiekcom SYSWELD
3aHATHS (Tk.)

Jlaboparopusie |109(TK)
3aHATUSA (Tk.)

Muxkpockorisl THa MUM-7, KoMmieKTsl MEKPOILTH(OB, TOINPOBAIBHBIN
CTaHOK, PaCTBOP a30THOM KHMCIIOTHI, HaXAa4yHasi Oymara, CyKOHHbIE
[10JIOTHA U JIp..




