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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

CrnenuanbHble METO/IBI CBAPKU U MAKKH,
CBapuBaeMOCTb BBICOKOIIPOYHBIX CTAJICH U CIUIABOB,
CBapka crelaibHbIX CTaJel U CIIaBOB,
[IpOoYHOCTH U 10JITOBEYHOCTH CBAPHBIX
KOHCTPYKLIMA,

Pa3pabotka 3D-mozeneit cBapHBIX KOHCTPYKIIUH,
TepMuueckas mpaBKa CBapHbIX KOHCTPYKIIMA,
MexaHuueckasi 1 reoMeTprueckasi HEOTHOPOIHOCTb
CBAPHBIX COEAUHEHHU,

CucreMbl aBTOMaTU3UPOBAHHOTO TPOEKTUPOBAHNUS B
CBapkKe,

PoGoTu3arus cOOpOUYHO-CBAPOYHBIX OTEPAIIUi,
YueOHast mpakTHKa (03HAaKOMUTENbHAs) (2 cemecTp),
[Ipou3BoACTBEeHHAs MTPaKTHKa (Hay4yHO-
rccienoBarebckas padora) (3 cemectp),
[Ipou3BoAcTBEeHHAS TPaKTUKA (TEXHOJIOTHYEcKas,
[MPOEKTHO-TeXHOJIoruueckas) (2 cemectp),
[Ipou3BoACTBeHHAs MTPaKTHKa (Hay4HO-
vccieIoBaTebCcKas padora) (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

PoboTu3arus cO0pOUHO-CBAPOYHBIX OIEpaIlHii

3HAeT: OCHOBBI TEXHOJOTUHU MPOU3BOJICTBA
NPOIYKIMU; OPTaHU3AIMIO CBAPOYHBIX paboT B
OTpacii U Ha MPEeANPUATHH YMeeT: pa3paldaTbiBaTh
I71aHBI [10 TEXHUYECKOU U TEXHOJIOTUYECKOM
[IOJITOTOBKE CBAPOYHOIO NMpou3BoAcTBa Mmeer
NpPaKTUYECKHI OIBIT: B pa3pabOTKe U peaau3aluu
MEPONPHUATHN 110 BHEAPEHUIO IPOTrPECCUBHON
TEXHUKH U TEXHOJIOTUH, YIIyUYLICHUIO
MCIIOJIb30BaHUs TEXHOJIOTMUECKOTO 000PYI0BaHUs U
OCHACTKH, IPOM3BOACTBEHHBIX IIIOLIAEH,
MOBBIIICHUIO KaY€CTBA U HA/IE)KHOCTH CBAPHBIX
KOHCTPYKLIMI

Tepmuueckast mpaBKa CBaApHBIX KOHCTPYKIIUMA

3naer: TeopeTnueckue U NHXEHEPHBIE OCHOBBI
COBPEMEHHBIX METO/I0B TEPMUYECKHUN ITPABKU
CBapHBIX KOHCTPYKLUHN YmeeT: Hayuno
000CHOBBIBaTh. BHIOMPATh U HA3HAYATh [TapaMeTpPhl
PE)KMMOB TEXHOJIOTUU TEPMUYECKOM IIPaBKU
CBapHBIX KOHCTPYKIMM MIMeeT npakTu4eCKuii OIbIT:
Pa3paboTKK TEXHOJIOTHH TEPMUYECKON IPaBKU
OCTaTOYHBIX CBAPOYHBIX JIe(pOpMaIIHid.
XapaKTEpHBIX I CTAJIbHBIX CTPOUTEIBHBIX
KOHCTPYKIIM

MexaHuuyecKas u IreOMCTPHUYICCKAasA HCOOTHOPOAHOCTDb
CBAPHLBIX COGI[I/IHCHI/Iﬁ

3HaeT: METO/bl IPOBEACHUS UCCIIEIOBAaHUM 1
pa3paboToK B 001aCTH COBEPILICHCTBOBAHUS
TEXHOJIOTMU U OPTaHU3ALMU CBaPOYHBIX paboT
YMmeeT: pa3pabarbIBaTh IUIaHbI IPOBEACHUS
AKCIEPUMEHTAJIbHBIX U UCCIIEI0BATEIbCKUX padoT
[0 CBapOYHOMY IPOU3BOACTBY Vmeer
MPaKTUYECKUH OIBIT: PYKOBOJCTBA
HCCJIEIOBATEILCKUMU U SKCIIEPUMEHTAIbHBIMU
[paboTaMu 10 COBEPILICHCTBOBAHHUIO METO/IOB U
TEXHOJIOTMU BBITIOJHEHHS CBAPOYHBIX padboOT

CucTeMbl aBTOMaTU3UPOBAHHOTO MMPOCSKTUPOBAHMS B
CBapKe

3HAEeT: HOPMaTUBHBIE U METOANYECKHUE TOKYMEHTBI
10 TEXHUYECKOW U TEXHOJIOTUYECKON MOATOTOBKE
CBAapOYHOTO MPOU3BOJCTBA YMEET: MPOU3BOIUTH
QHAJIN3 TEXHUYECKOHN (KOHCTPYKTOPCKOH U
TEXHOJIOTMYECKOM) JOKYMEHTAIMH Ha COOTBETCTBUE
HOPMAaTUBHBIM JJOKYMEHTaM U TEXHUYECKUM
ycaoBUSIM MIMeeT mpakTUYeCKHi OMbIT: MPOBEICHUS
QHAJIM3a TEXHOJOTMYHOCTU CBAPHBIX KOHCTPYKIIUI
(M3menuid, TPOIYKITUH)

[IpOYHOCTH M JOATOBEYHOCTH CBAPHBIX
KOHCTPYKLUI

3HaeT: METOBI IPOBECHUS UCCIICIOBAHUN H
pa3paboTOK B 00JIACTH COBEPIICHCTBOBAHUS
TEXHOJIOTUU YMEET: OMPENeIsiTh HEOOXOAMMOCTh
arrecTanuy (cepTU(UKALUN) CBAPOUHOTO
nepcoHasa, MaTepuasIoB, 000PYIOBaHUS U

TexHosorui Mimeer npakTu4eCcKui OmbIT:




CBapka crieruaiabHbIX CTajJel U CIUIaBOB

3HaeT: TEXHUYECKHUE TpeOOBaHUsL, IPEIbABISEMBIE K
NPUMEHSIEMBIM IPH CBapKe MarepuajgaMm YMeeT:
[IPOU3BOJUTH AHAJIN3 U DKCIICPTU3Y TEXHUYECKOU
(KOHCTPYKTOPCKOM M TEXHOJIOTHYECKOMN )
JOKYMCHTAIIMU HAa COOTBETCTBUC HOPMATHBHBIM
TOKYMEHTaM M TEXHUYECKHM ycioBusiM Mmeer
HpaKTI/I‘{eCKI/Iﬁ OIIBIT: B OpraHu3alun U NpoOBCACHUN
paboT 10 CBApOYHBIM MaTeprasiaM BHEIPSIEMbIM B
MPOU3BOICTBO

CHCLII/IaJ'IBHLIC MCTOAbI CBAPKU U ManKku

3HAeT: aHAJIM3UPOBATh HAIIPABIICHUS PA3BUTH
0TEUECTBEHHOH U 3apyOexHOW CBapOUYHOIN HAYKHU U
TEXHUKH YMEET: IPOU3BOINUTD PACUETHI
HE0OXOAMMON MOIITHOCTH IPOU3BOCTBA,
HOpPMaTHBOB PACX0/la MaTEpUaOB U
HHEpropecypcoB MIMeeT mpakTHUeCKHil ONBIT: B
OpraHu3aIK pa3paboTKe U BHEAPEHUU B
MPOU3BO/ICTBO MPOTPECCUBHBIX METO/IOB CBapKH,
HOBBIX CBAPOYHBIX MaTepHajioB U 00OPYI0BaHUS,
00eCreYrBaONUX COKpAIlEHUE 3aTpar Tpy/a,
coOiroieHre TpeOOBaHUHM OXpaHbl TPy U
OKpY>KaroIlen cpeibl, SKOHOMHUIO MaTEPUATBHBIX U
DHEPreTUYECKHUX PECYPCOB

CBapI/IBaeMOCTB BBICOKOIIPOYHBIX cTaJiei U CIIJIaBOB

3HaeT: TeXHH4YeCcKue TpeOOBaHuUs, PeIbsBIsAEMbIE K
PUMEHSEMBIM IPU CBapKe MaTepuajgaM YMEeT:
pa3pabarbIBaTh MJIaHbI IPOBEICHUS
SKCIIEPUMEHTAJIBHBIX M UCCIIEI0BaTEIbCKUX padoT
110 CBapOYHOMY ITPOU3BOACTBY MMmeer
MPAKTUYECKHUM ONBIT: B OpraHU3aluy pa3padboTKu U
BHEPEHUS B IPOU3BOJICTBO HOBBIX CBAPOYHBIX
MaTepHaoB

Pazpabotka 3D-mopeneit CBapHBIX KOHCTPYKITHHA

3HAeT: METOAMYECKUE TOKYMEHTHI 110 TEXHUYECKON
MOJTOTOBKE CBAPOYHOIO NMPOU3BOACTBA YMEET:
QHAJIM3UPOBATh TEXHUYECKYIO JJOKYMEHTAILMIO Ha
COOTBETCTBUE HOPMATUBHBIM JOKYMEHTaM U
TEXHUYECKHUM YCI0BUAM VIMeeT npakTuuecKkui
OIIBIT: MPU NPOBEACHUN aHAIN3a TEXHOJIOTMYHOCTH
CBAapHBIX KOHCTPYKIUI

[Tpou3BOACTBEHHAS IPAKTUKA (TEXHOJIOTHYECKas,
MMPOEKTHO-TEXHOJIOTHYECKas) (2 ceMecTp)

3HaeT: OpraHu3aIrio CBApOYHBIX paboT B OTpACIH U
[POM3BOACTBEHHBIE MOIIIHOCTH OpraHU3aLuU
'YMeeT: IpOU3BOIUTh aHAJIN3 U DKCIIEPTU3Y
TEXHUYECKOU (KOHCTPYKTOPCKOU 1
TEXHOJIOTMUECKOM) JOKYMEHTAIIMM Ha COOTBETCTBUE
HOPMAaTHBHBIM JIOKYMEHTAM U TEXHUYECKUM
ycioBusM MMeeT mpakTHyeCcKui OIbIT:
OpraHu3aliK pa3padOTKU ¥ BHEAPEHUS B
MIPOU3BO/ICTBO MPOTPECCUBHBIX METO/IOB CBapKH,
HOBBIX CBAPOYHBIX MaT€pHaJIOB U 00OPYIOBaHUS,
00ecreYrBaONINX COKpaIlleHUe 3aTpar Tpy/a,
coOmroieHre TpeOOBaHU OXpaHbI TPYAA U
OKpY>KaroIllel Cpeibl, PKOHOMHUIO MAaTEPUAIIBHBIX U
YHEPreTHYECKHUX PECYpPCOB

[Ipon3BOACTBEHHAS MTPAKTHKA (HAYIHO-
rccenoBareabckas pabora) (2 cemectp)

3HaeT: METO/bI MPOBEACHUS UCCIIEIOBAHNN 1
pa3paboTOK B 00JIACTH COBEPIIEHCTBOBAHUS
TEXHOJOTNK YMeeT: MIMeeT mpakTU4eCKNUN ONbIT:

[Ipon3BoACTBEHHAs TPAKTHKA (HayYHO-

3HAET: METOJIbI MPOBEACHMS UCCIICIOBAHUN 1




rccienoBarebckas padora) (3 cemectp) pa3paboOTOK B 0OJIACTH OpPraHU3allMU CBAPOUYHBIX
pabot Ymeet: IMeeT nmpakTHUECKUN OTIBIT:

YueOHas mpakTuka (03HaKOMHUTENIbHAs) (2 cemecTp)

3HaeT: YmeeT: 00pabaTbiBaTh U aHATU3UPOBATh
PE3YJIbTaThl SKCIIEPUMEHTAIbHBIX U
MCCIIEIOBATENBCKUX PAOOT MO CBAPOYHOMY
npoun3BOACTBY VIMeeT MpaKTUYeCKH OIIbIT:

3HaeT: OCHOBBI TEXHOJIOTUH MPOU3BOJICTBA
MPOIYKIMU B OpraHU3aluyi YMEET: MPOU3BOIUTH
pacueThl He0OXOMMOW MOIITHOCTH MPOU3BOJICTBA,
HOPMAaTHBOB PACX0Jia MAaTePHAIIOB U
[Ipon3BoACTBeHHAS MTPAKTHKA (Hay4HO- HHEpropecypcoB MiMeeT mpakTHUECKHU OMBIT:
rccnenaoBarenbckas pabora) (1 cemectp) MPOBE/ICHNE aHAIM3a TEXHOJIOTMYHOCTH CBAPHBIX
KOHCTPYKIHH (M3aenuit, mpoaykiun). Onpenenenue
NOTPEOHOCTH OPraHM3alUU B KBAIM(ULIMPOBAHHBIX
CBapILMKaxX U CIEUATNCTaX CBAPOUHOTO
MIPOM3BOJICTBA

4. O0béM M BUABI YUeOHOH PadOTHI

OO6mas TpyA0€eMKOCTh JUCHUIUIMHBI cocTaBseT 3 3.e., 108 4., 48,5 4. KOHTaKTHOM

paboTHI
Pacnpenenenune
Bcero M0 CEMECTpaM B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
4
OO6mmas Tpy10EMKOCTh AUCITUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 12 12
[IpakTuueckue 3aHsATHs, CEMUHAPHI U (W) JPYyTUe BUABI
aynuTopHbIX 3aHsaTui (I13) 24 24
Jlabopatopusie pabotsl (JIP) 12 12
Camocmosmenvras paboma (CPC) 59,5 59,5
W3yuenne n KOHCTIEKTHPOBaHHE MOHOTpaduid, yaeOHBIX 495 49 5
nmocoOui, xpecToMaruii ¥ COOPHUKOB TOKYMEHTOB ’
[ToaroroBka Kk sK3aMeHy 10 10
KoHcynbTanum u mpoMexXyTodHas aTTecTalus 0,5 0,5
Bun koHTpos (3aueT, aud.3a4et, IK3aMeH) - 9K3aMEH

5. ConeprxkaHue TUCUHMILIIMHBI

No OO0BeM ayTUTOPHBIX 3aHATHN IO BUIaM B
pa3z[_eﬂa HanmenoBanue pa3znenoB AUCHUIUIMHBI Jacax
Bcero JI I13 JIP

1 ([Toka3arenn aTOMHOTO CTPOEHUS 6 2 4 0

2 |Kpucraminsauus Merasuia 1niBa 4 2 2 0

3 |CnnaBel MeTaLUIOB 2 2 0 0

4 MuKpOCTpyKTypa MeTajlla B 30HE TEPMUYECKOTO 10 ) 0 3

BIIMSHUS
5 |TepmoobpaboTka cTaneit 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
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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.




2.

[TorikoB, A. M. Merannorpadusi cBapHbIX CoeTUHEHUN Y4eb. mocodue
A. M. Tlonkos; Ox.-Ypan. roc. yu-T, Kad. O60pynoBanue u TEXHOJIOTHUS CBAPOY.

np-Ba; FOx.-Ypan. roc. yH-1, Kad. O60pynoBanue u TEXHOJIOTHSI CBApOY. MP-Ba;
IOVYpI'Y. - Yenabunck: Mznarenscto FOYpI'Y, 2001. - 37,[1] c. un.

0) OononHumMeNbHASL IUMepPamypa:
Koponwkos, I1. M. Tepmuueckast 06paboTka CBapHBIX COSAMHEHUN
TpyOOIPOBOJIOB U aIllapaToB, pabOTAIOIINX MO AABICHUEM. - 2-€ U3., lepepad. u
nomn. - M.: Crponusznar, 1987. - 234 c. un.

I'mankoB, O. A. YnpasneHue npoieccaMmu U 000pyI0BaHUEM TIPH
cBapke Yue0. mocoOue /il By30B M0 crieluaibHoCcTH "O0opynoBaHue 1
TEXHOJIOTHS CBapoy. Ip-Ba' HarpapiieHUus "'MallMHOCTp. TEXHOJIOTUH U
obopynoBanue" 3. A. ['mankoB. - M.: Akagemus, 2006. - 429 c.
MarepuanoBefeHle B MAIIMHOCTPOEHUHU TeKCT yueOHUK Ji By30B IO
HanpasiieHu0 "KOHCTPYKT.-TeXHOI1. 00ecnieueHne MallTuHOCTPOUT. TIp-B" U Jp. A.
M. Anackus u ap. - M.: FOpaiit, 2016. - 535 c. un.

MarepuanoBeeHIEe B MAIIMHOCTPOEHUU TeKCT y4eOHUK I By30B IO
HanpaBiieHu0 "KOHCTPYKT.-TeXHOII. 00ecTieueHrne MaltuHOCTp. IPp-B" U 1.
HanpasiieHusIM A. M. AnackuH u ap. - M.: FOpaiit, 2015. - 535 c. un. 22 cm

1.

2.

3.

4,

8) omeyecmeenHbvle U 3apydedcHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1. - «CBapoyHO€E IPOU3BOACTBOY», HAYY.-TEXH. U IIPOU3B. KYPH.
W3n.uentp "Texnonorus mammuoctpoenus" (Gouasl 6ubnuorexu FOYpl'Y 1955-
1969 Ne 1-12; 1970 Ne 2, 3, 5-10, 12; 1971-1979 Ne 1-12; 1980 Ne 1-10, 12; 1981-
1991 Ne 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).

I.

2) MemoouuecKue ykazarus 0is CIMyO0eHmos8 no 0C80EHUI OUCYUNIUHDL!

1.

MeramioBenenue

U TepMHUUYecKasi 00paboTKa BHICOKOIIPOYHBIX CTajei

" CBAPHbIX COGI[I/IHGHI/Iﬁ U3 HUX

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1.

MerauioBeieHue

U TepMHUUecKasi 00pabOoTKa BBICOKOIIPOYHBIX CTajei

1 CBAPHBIX COCI[I/IHCHI/Iﬁ U3 HUX

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HaumenoBanue
Bun
No pecypca B bubnmorpaduyeckoe onrcanme
JTUTEPATYPHI .
AIIEKTPOHHOU opme
CmupHoB, A.H. MeramnoBeneHne cBapku U 1e(peKTsl MeTaIa
DJEKTPOHHO- ) .
NomonHuTenbHas |[GubmHOTeHAs : yueb.mocobue. [DIeKTpOHHBIN pecypc| — DIeKTPOoH. JIaH.
1 TenaTvha cHCTeMa — Kemepogo : Ky3I'TY umenu T.®. ['opbauesa, 2008. — 148
patyp c. — Pexum noctyma: http://e.lanbook.com/book/6676 —
n3narenscTBa JIanb
3ari. ¢ sKpaHa.
IJIEeKTPOHHO- Ksarunuaze, B.C. Texnomnorus MeTasmioB u cBapka.
b OcHoBHast oubnuoreyHas [DneKTpoHHBIN pecypc| — DnekTpoH. nad. — M. : [opHas
nreparypa crucrema kHura, 2004. — 566 c. — Pexxum noctyna:
n3narenscTBa Jlans |http://e.lanbook.com/book/3221 — 3ar. ¢ skpaHa.
3 |OcHOBHas IIEKTPOHHO- 3opun, H.E. Marepuanosenenue cBapku. CBapka




nuTeparypa

OnonroTeuHas ruiaBieHueM. [dnexkrponnsiit pecype] / H.E. 3opun, E.E.

crcremMa
u3narenscTBa Jlans [Peskxum noctyna: http://e.lanbook.com/book/90859 — 3arm. ¢

3opuH. — DnektpoH. nan. — CII6. : Jlans, 2017. — 164 ¢c. —

DKpaHa.

IlepedeHb UCTIONB3YyEMOIO TPOrPAMMHOTO OOECIICUEHMS:

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

[lepeuenp ucnonb3yeMbix NpohecCHOHANBbHBIX 0a3 TaHHBIX U UH(DOPMAIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/I‘leCKOC o0ecreueHue ANCHUIIINHBI

OcHoBHOE 000pyI0BaHNE, CTCH IbI, MAKEThI, KOMITBIOTEPHAS TEXHHKA,

Bup 3anstuii No ayn. MPEeAYCTAaHOBIEHHOE IPOrPaMMHOE 00eCIIedeHUE, HCTIONB3YEMOE JIJIs
Pa3IUYHBIX BUJOB 3aHATHMA
109(1K) N
Jlexuuu (Tx.) MYJIBTUMEAUMHBIN TPOSKTOP
Jlabopatopusie |216a(Tk
paTop (1ic) KoMIibroTep ¢ ycTaHOBIEHHBIM IIporpaMHbIM komiuiekcoM SYSWELD
3aHATHUS (Tk.)
Muxkpockorbl Tunia MMUM-7, KoMiuiekTsl MUKpOUUTU(OB, MOIUPOBATIBLHBIN
Jlaboparopusie |109(TK) p . P o, P
CTaHOK, PaCTBOpP a30THOM KUCIIOTHI, HAKIauHas Oymara, CyKOHHBIC
3aHATUS (Tk.)

I[MOJIOTHA U OP..




