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1. Illesan ocBOeHMSI AMCHMIIJIMHBI

Llenpro OCBOEHUS UCUUILIMHBI «MeTo1bl MOBBILIEHHS KCIUTYyaTallUOHHBIX CBOMCTB CBapHbBIX
COEAMHEHUIN» SBIIACTCS:

- YCBOGHHUE CTYJICHTaMH OOIIUX MPECTaBIeHUN 0 pabOTOCIIOCOOHOCTH CBAPHBIX KOHCTPYKIIUN
B Pa3JIMYHBIX YCIOBHUSX IKCILUTyaTallUH,

- YCBOEHUE CTYJICHTAMH OCHOBHBIX KPUTEPHUEB MEXAHUKHU Pa3pyILICHHs U METOJOB OIpeeIie-
HHSI, METOJOB pacyeTa CBAPHBIX KOHCTPYKIMH 10 IPEAEITBHOMY COCTOSIHUIO Pa3pyIIEHUS.

- (hopmupoBaHMe y CTYJACHTOB MPEICTABICHUIA, ONPEACISIONINX TPOYHOCTh U paboTOCIOC00-
HOCTb CBapPHBIX KOHCTPYKLIHMI B CIOKHBIX YCIOBUAX IKCIUTyaTalluu;

- OCBOCHHE OCHOBHBIX METOJIOB pacyeTa KOHCTPYKLUUN Ha MPOYHOCTh B OCOOBIX YCIOBHSIX IKC-
IUTyaTalHH.

2. Mecto mucuumiinibl B cTpykType OOII 6akanaBpuara

Jucnunnuna « MeTopl NOBBIIIEHUS SKCIUTYyaTallMOHHBIX CBOMCTB CBAPHBIX COCIUHEHUI SBIIS-
€TCS 4acThi0 MNPO(ECCHOHATBPHOTO MMKJIA JAUCIUIUIMH TIOJTOTOBKH CTYJCHTOB IO HANpPaBICHUIO
15.03.01 «MammHocTpoenuey». JJucuuruinaa peaanu3yercs Ha MalllMHOCTPOUTENbHOM (PaKyIbTeTe Ka-
dbenpoii «OuTCID».

JucnuninuHa HarpaBieHa Ha GopMUpoBaHUE MPOGECCHOHATBHBIX KOMIIETEHIINI BBITYCKHUKA,
chopmymupoBanubix B PI'OC.

3. Komnerenunu ody4yaromerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHUS

AMCUUILIMHBI

Cornacao @I'OC no HanpaBieHno «MalMHOCTPOCHUE, TPUMEHUTEIBHO K AUCIUIUIMHE
«MeTo/ bl MOBBIIIECHUS IKCILTyaTaIlMOHHBIX CBOMCTB CBAPHBIX COSAMHEHUN)» BBIMTYCKHUK JTOJDKEH 00-
naaath npodeccnoHalIbHBIMU KOMITETEHITUSIMU:

B pe3ysbTare ocBOeHUs 00-

Kon xomnerten- pa3oBaTe/bHOM NMPo- IlepeyeHb MIaHUPYEMBIX Pe3yJIbTATOB 00yUYeHHS 1O

UH rpamMMbl 00y4aroumuiics MUCHHUILINHE
JOJI2KeH 00J1a1aTh

3Hamsp: - MCTOJbI ITPOBCACHU A pa60T 10 J0-
BOAKC 1 OCBOCHUIO TEXHOJOTMYCCKUX IMPOLEC-
COB B XOZ€ MOATOTOBKHU IMPONU3BOJACTBA HOBOH

Cnocoben pa3pabartbIBaTh MPOAYKIIHH.

TCXHOJIOTUHCCKHC  HPOLCCCRL | 3 a0y - TIPOBOJUTH PAOOTHI MO JIOBOJKE U

K-1 U3rOTOBIICHHS] MAIMHOCTPOU-

TEIbHBIX W3JEIUN CpeaHen
CJIO)KHOCTH CepHifHOTO (Mac-
COBOT0) MPOU3BOJICTBA

OCBOCHHIO TEXHOJIOTHYECKUX MPOIIECCOB B XOJIE
MOATOTOBKHU MPOU3BOJCTBA HOBOM MPOLYKIUH.
é1adems: - METOJIaMU TIPOBEICHUsI pabOT 1O J10-

BOJKE M OCBOEHHUIO TEXHOJIOTMUYECKUX IPOILIEC-
COB B X0ji¢ MOJTOTOBKM IMPOMU3BOJCTBA HOBOM
MPOIYKIUH.

CTyAeHT JOKEeH MPUMEHSTh TOJTyYeHHBIE 3HAHUS B PAKTUYECKON eI TEIbHOCTH.

CTyeHT JIOJDKEH YMETh PeIlaTh CISAYIONINE 3a/1a9i — OICHUThH 11e1ecO00pa3HOCTh IpUMEHe-
HUS TIONyYEHHBIX 3HAHUH JIJIS MPUMEHEHUS TPU U3TOTOBICHUH KOHKPETHOTO U3JIEIHSL.

4. CTPyKTYpa H cofiepKaHue TUCHHIIHHbI

4. CTpyKTYypa M coep:KaHue TUCHUIIMHBI

OO1mast TPyA0€MKOCTh OCBOCHHUS AMCIIUILUTMHBI cocTaBsieT 3 3aueTHbIX eaunuil (108 vaca).

[TporpaMMoii TUCIUTUTHHBI TPEyCMOTPEHBI TeKIIMOHHBIEe 3aHATUS — 10 4., ceMUHapHI U Mpak-
THYECKHUE 3aHATUS — 8 4., caMocTosTenbHas padoTa cryaenta - 90 4.

Bug npomexyTo4yHOM aTTeCTallMKU — 3a4eT.



Coneprxanne pa3aesioB JMCHHUILIHHBI

Tema 1. Cmpyxkmypa u ceoticmea c8apHblix coeOuHeHUll

Crpykrypa u cBoicTBa MeTaiuia 1mBa. [lepBuuHas kpuctaqn3anus cBapOYHOM BaHHBI, XUMU-
Yyeckasi HEOJJHOPOIHOCTh CBAPHBIX IIIBOB.

®a30Bble NPEBPALICHUS IPU OXJIAKICHUH.

YcnoBust 00pa3oBaHus CBAPHBIX COCMMHEHUH. TepMUUuecKre IUKIIbI CBAPHBIX COCTUHECHU. [le-
(bopMaIMOHHBII LIUKIT CBAPKHU.

CtpyKTypa 1 CBOMCTBA 30HBI TEPMUUYECKOTO BIUSIHUS. HepaBHOBECHOCTh CTPYKTYphI 30HBI TEp-
Mu4eckoro BiusHUA. CTpYKTypHbIE IPEBpALCHNs HAa CTaAUU HarpeBa. Mi3aMeHeHne CBOMCTB MeTajlia B
3aBUCHUMOCTH OT CKOPOCTH OXJIQXKICHUS.

Tema 2. Hasnauenue u 6b100p 810a mepmuyeckoii 00pabomxu 0Jisk C8APHBIX COeOUHEHULL.

Haznauenue trepmuueckoit 00paboTku. @akTopsl, BHI3bIBAIONINE TPUMEHEHNE TEPMUYECKOM
00paboTKH.

Br16op Buna Tepmuyeckoit 00padotku. OcoOEHHOCTH OCHOBHBIX BUJIOB TEPMHUYECKON 00pa-
00TKH. DTaIbl TEPMUIECKOH 00pabOTKH.

Br160op pexxumoB TepMuueckoit 00paboTku. GakTopbl, BIUSIONINE HA BBIOOP PEKUMOB.

Tema 3. Obopyoosanue 05t mepmuueckoi 00pabomxu.

Knaccudukanus u rexunueckue TpedboBanus. Kommiekr 060pyoBanust st TepMO0OpadboTKU
cBapHBIX coenuHeHnid. TpeOoBanus kK 000pyIOBaHUIO JJIsi TEPMHUECKO 00PaOOTKH.

DneKTprUYecKre NCTOYHUKU HarpeBa. TpaHchopMaTopsl, BEIIPSIMUTENH, IPe0Opa30BaTey mo-
CTOSTHHOT'O TOKa, IPe00pa30BaTeIH MOBBIIICHHON YaCTOTHI

[TocThl ¥ yCTaHOBKH JIJIs 3JIEKTPOHArpeBa. Y CTAHOBKU C IPOrPaMMHBIM U PYYHBIM yIIpaBJie-
HHUEM TIpoIecca TepMOOOpaOOTKH.

O6opynoBanue 1 ra30IUIAMEHHOT0 HarpeBa. ['a3omnaMeHHbIl HarpeB. Y CTAHOBKH ISl 00b-
€MHOI TepMOOOPaOOTKH.

Tema 4. TexHoorust TepMU4ECKOil 00padOTKH.

MecTHas TepMo0oOpaboTKa cBapHBIX coequHeHH. BeiOop MeTona HarpeBa. MaTtepuansl ass
TepMooOpaboTku. TexHomornueckuit mpouecc TepMooOpadOTKH.

TexHomorust TepM0o0OPaOOTKU CBAPHBIX COCAMHEHHI TPyOOIPOBOAOB. DIIEKTPOHATPEBATEIH
tuna ['OK, TexHonorus ¢ ucnoiab30BaHUEM 3JIEKTpOHArpeBaTeseil KOMOMHUPOBAHHOIO AEHCTBUS.
TepmooOpaboTKka MHIYKIIMOHHBIMU HarpeBatensiMu. TepMooOpaboTKa ¢ UCIIOJIB30BaHUEM Ta30ILIa-
MEHHOT'0 ¥ TEPMOXUMHYECKOT0 Harpesa.

OcoOsie crtocoOb! TepMOOOPaOOTKH CBAPHBIX COEAMHEHUN TpyOONpoBOAOB. I'pymnoBas TepMu-
yeckas 00paboTKa CBapHBIX coelMHEHHH TpyOonpoBooB. TepMooOpaboTKa CBapHBIX COSAUHEHHH MO-
BBIIIICHHOM CIIOKHOCTU. TepMo0oOpadoTKa CBapHBIX TPYO OOJIBIIOTO JUAMETpA.

Oco0ble cmyyan poBeAeHUs TepMUUecKoi 00paboTku. BocctaHoBUTENbHASI TEpMUYECKas 00-
pabotka. Tepmuueckas 06paboTka ¢ yBelIMUEeHUEM BpeMeHHU BbliepKkH. [loBTOpHAas Tepmuueckas 00-
paboTka.

Tepmuueckas 00paboTKa KOPIYCHBIX KOHCTPYKIMA. TepMooOpadoTKa ¢ NCIIOJIb30BaHUEM
3JIEKTPOHArpeBa, Ta30IIAMEHHOT0 HarpeBa.

Tema 5. KoHTpOJIb TEMIIEpAaTypPhl U Ka4eCTBa TEPMHUUYECKO 00padoOTKH.

TepmoanekTpuueckue nupoMeTpsl. [lupomerpsl n3nyuenus. TepMOUHIUKATOPHbBIE MaTEPH-
anbl. TexHoiorus u3Mepenus remmneparypbsl. KoHTposbs kadecTBa TepMuUecKoit 00paboTKu

5. O0pa3oBaTebHbIE TEXHOJOTHH.

Meroauka mpenojaBaHus AUCIHUIUIMHBI «MeTOoabl MOBBILIEHUS IKCILTYyaTallHOHHBIX CBOMCTB
CBAapHBIX CoeI{HHeHHﬁ)) 1 p€ain3anda KOMIICTCHTHOCTHOI'O ITOAX0/Ja B U3JIOKCHUW U BOCIIPHUATHUH MAaTC-
puala mpexycMaTpuBaeT UCTIOIb30BaHUE CIEAYIONIUX aAKTUBHBIX M HHTEPAKTUBHBIX ()OPM TTPOBEICHHS
IPYIIIOBBIX, NHANBHUIYalIbHBIX, ayIUTOPHBIX U BHEAY IUTOPHBIX 3aHITHIA:



— YTEHHE JIEKLIUH CONPOBOXKIAETCS pa3JaTOYHbIM MaTepPHAIOM U TOKa30M CJIaiI0B € TOMOIIIBIO
KOMIIBIOTEPHOHN M MTPOEKTOPHON TEXHUKH U WILTIOCTPUPYETCS HATJIATHBIMU TOCOOHSIMU;

— 00Cy’KIeHHE U 3alUTa JOKJIAI0B 110 JUCIUILINHE;

- 3alIUTa ¥ UHIUBHUyaJIbHOE 00CYKICHHE BBIIOIHAEMBIX 3TAIOB JIA0OPATOPHBIX paboT;

- IPOBE/IEHUE KOHTPOJIbHBIX paldoT;

- UCTIOJIb30BaHUE MHTEPAKTHUBHBIX ()OPM TEKYILEro KOHTPOJIS B (hopMe ayIUTOPHOTO U BHEAYAH-
TOPHOT'O UHTEPHET — TECTUPOBAHMUSL.

6. OnleHoYHbIe CPeACTBA VISl TEKYLero KOHTPOJIS yCIeBaeMOCTH, MPOME:KYTOYHOI aTTe-
CTALMH 110 HTOTAM OCBOCHMS JUCLHMILIUHBI H Y4eOHO-MeToAn4YecKoe o0ecniedeHue CaMoCTOsITeIb-
HOii padoTHI CTY1€HTOB.

B npouecce 00yueHHs HCIIONB3YIOTCS OLIEHOUYHBIE CPEJCTBA PyOEKHOTO KOHTPOJIS yCIIEBAEMO-
CTH ¥ IPOMEKYTOUHBIX aTTECTAIIUI U CIIeIyIOIINE BUBI CAMOCTOSITEIBLHOM paboThl: TECTUPOBAHUE, pe-
depatsl, noxnaasl Ha CHTK.

6.1. ®oHJ OLEHOYHBIX CPEICTB IS NMPOBeIEHUS MPOMEKYTOYHOH aTTecTauuu o0ydalio-
IMXCH M0 JMCUHUILINHE (MOIYJIIO)

6.1.1. TlepevyeHb KOMIIETCHIIHIA C YKa3aHHEM JTAIOB UX (HOPMHUPOBAHHSI B IIPOIIECCE OCBOCHHUS 00-
pa3oBaTeNbHOI MPOTrpamMMBl.
B pe3ynbrare ocBOCHUS AUCHUILUIMHBI (MOIYJIs) POPMUPYIOTCS CIACAYIOIINE KOMIIETCHIUU:

Koa xomne- | B pe3yabraTe ocBoeHHsI 00pa3oBaTe/ibHOM NPOrpaMMbl 00y4arouiica
TEHIUU OJIKEH 00J1a1aTh
HK'l Cnocoben paSpa6aTLIBaTL TCXHOJOTMYCCKUC MTPOUECCCHI U3TrOTOBJICHUA MAIIMHOCTPOUTCIIb-
HBbIX I/I3Z[6J'II/II71 cpe/:[Heﬁ CJIOKHOCTH CCpHﬁHOFO (MaCCOBOFO) IIPpOU3BOACTBA

B nmponecce 0CBOCHU 06pa3OBaTCHBHOﬁ nporpaMMmbl JaHHBIC KOMIICTCHIIMHU, B TOM YHUCIIC UX
OTACIBbHBIC KOMIIOHCHTHI, q)OpMI/Ip}IIOTCSI II03TAaITHO B X0J€ OCBOCHUS O6y‘IaIOHII/IMI/IC${ JUCHUITIINH (MO-
L[yneﬁ), IMPaKTUK B COOTBETCTBUU C y‘-Ie6H]':>IM IJIaHOM U KaJICHAAPHbIM l"pa(l)I/IKOM y‘-IC6HOl"O rmponecca.

6.1.2. Onucanue nokasareJieil U KpuTepHeB OLICHUBAHUS KOMIIeTEHI[Ui1, POPMHUPYeEMBbIX 11O
UTOraM OCBOCHMS AUCHUILIUHBI (MOAYJIs1), OMUCAHNE HIKAJ OLeHUBAHUSA

[TokxazareneM OlLlEHMBaHUS KOMIIETEHIMI Ha Pa3IMYHBIX dTanax ux (OPMUPOBAHUS SIBISIETCA
JOCTHKEHHE 00yUaroIMMUCS IIIAHUPYEMBIX pe3yJIbTaTOB 00YUYEeHHUs MO JUCHUILUINHE (MOIYJIIO).

ITK-1 CnocoGen pa3pabaTbIBaTh TEXHOJIOTHUYECKUE MPOIECCH M3TOTOBICHHUS MAIIMHOCTPOUTEIBHBIX H3IENINI CpeaHel CIoX-
HOCTH CEpUHHOTO (MacCcOBOTO) MIPOU3BOJICTBA

Kpurepun onennBanus

IToxka3aTean

3HATh: OO0yuarormmiics ne- OO0yuaronuiicst 1eMOH- OO6yuarormmiics ne- OOGyuarontuiics ne-

METO/BI IPOBEAECHUS pa-
00T I10 TOBOIKE U OCBO-
CHHUIO TCXHOJOTHUYCCKHUX

MOHCTPHUPYET TOJTHOE
OTCYTCTBHE WJIN He-
JIOCTATOYHOE COOT-
BETCTBUE CIIEYIO-
IIHAX 3HAHHUI: METOJIBI

CTPUPYET HETIOIHOE COOT-
BETCTBHE CIIEAYIOIINX
3HaHWI: METOJbl IPOBE-
JIeHus1 paboT 110 JOBOAKE

MOHCTPHpYET Ya-
CTUYHOE COOTBET-
CTBHE CIEAYIOINX
3HaHUIl: METOBI
MIpoBeeHUS padoT

MOHCTPHPYET MOJHOE
COOTBETCTBHE CIICITY-
FOLIIUX 3HAHUU: Me-
TOJIBI IPOBE/ICHUS pa-
00T IO JOBOJKE U




MpouecCcoB B XOA€C MOA-
TOTOBKHM IIPOU3BOJCTBA
HOBOM1 MMPpOAYKIIUH.

IpoBeIeHUs padboT
10 TOBOJKE 1 OCBOE-
HHIO TEXHOJIOTHYE-
CKHX IIPOIIECCOB B
XO0J€ ITOATOTOBKH
MIPOU3BOJICTBA HOBOM
TIPOAYKITHH.

U OCBOEHUIO TEXHOJIOTU-
YEeCKHX NPOLIECCOB B X0€
MOJTOTOBKH IPOU3BOJ-
CTBa HOBOM IPOAYKLHH.
JlomyckaroTcs 3HaUUTENb-
HBIE OIIMOKH, TIPOSBIIS-
eTcsl HeJJOCTaTOYHOCTh
3HaHU, [0 psAAy NMOKa3a-
Tenel, 00yJaromiics mc-
IBITBIBAET 3HAYUTEIIbHbIE
3aTpyAHEHUs NIPH ONEepH-
POBaHMY 3HAHUSMU MPH
UX MepeHoce Ha HOBbIE
CUTYyallUU.

10 JOBOJKE U OCBOE-
HUIO TEXHOJIOTHYe-
CKUX MPOIIECCOB B
XOJZI€ TIOATOTOBKH
IIPOU3BO/ICTBA HO-
BOH IPOAYKLHH, HO
JOIYCKAfOTCS He-
3HAYUTEIIbHBIE
OIIMOKH, HETOYHO-
CTH, 3aTPyIHEHUS
TIPY aHATUTHYECKUX
olepanusx.

OCBOCHHIO TEXHOJIO-
TMYECKUX TPOIECCOB
B X0JI€ ITOJITOTOBKH
IIPOU3BOJICTBA HOBOM
MPOIYKIIUH, CBO-
001HO onepupyeT
IpHOOPETEHHBIMHU
3HaHMSAMH.

yMeThb:

IIPOBOANTH PAOOTHI 1O
JIOBOJIKE U OCBOECHHIO
TEXHOJIOTUYECKUX IIPO-
LIECCOB B XOJI€ MO0~
TOBKHM IIPOU3BOJCTBA
HOBOW IIPOJYKIIUH.

OO0yuaromuiics He
yMeeT WU B HeIo-
CTATOYHOM CTEIICHH
yMeeT IIPOBOJUTH pa-
OOTBI IO TOBOJKE U
OCBOEHHUIO TEXHOJIO-
THYECKHUX IPOIIECCOB
B XOJI€ MMOJArOTOBKHU
MIPOU3BOJICTBA HOBOU
TIPOAYKITUH.

OO0y4atoniuiicst JeMOH-
CTPHPYET HETIOJIHOE COOT-
BETCTBHE CIICAYIOIINX
YMEHHUI1: IPOBOJUTH pa-
60THI IO TOBOJKE U OCBO-
€HHIO TeXHOJIOTHYECKUX
MIPOIIECCOB B XO€ MOr0-
TOBKH IIPOU3BOJICTBA HO-
BOM npoaykuuu. Jlomyc-
KaloTCsl 3HAYUTEIbHbIC
OIIMOKH, IPOSIBIIAETCS HE-
JOCTaTOYHOCTh YMEHHH,
IO PSRy TOKa3aTeleH,
00yJaroImUNCs UCTIBITHI-
BaeT 3HAYUTEIbHBIC 3a-
TPYAHEHUS TIPH OTIEPHPO-
BaHUH YMEHUSAMH NIPU UX
MepeHoce Ha HOBBIE CUTY-
aIvH.

OObyJatommiics ne-
MOHCTPHpYET Ya-
CTUYHOE COOTBET-
CTBHE CIEIYIOUINX
YMEHHUIL: IPOBOIUTH
paboThI 10 TOBOJIKE
U OCBOCHHIO TEXHO-
JIOTHYECKUX TIPOIIEC-
COB B X0JI¢ TIOATO-
TOBKH ITPOU3BOJICTBA
HOBOH MPOIYKIINH.
YMeHHST OCBOCHE,
HO JIOITyCKAIOTCS He-
3HAYUTCIIbHBIC
OINHUOKH, HETOYHO-
CTH, 3aTPYIHEHUS
IpH aHAJTUTUICCKUX
orepanusx, nepe-
HOCE YMEHMH Ha HO-
BEIC, HECTAHIAPT-
HBIC CUTYaIlHH.

OO0yuatomtmiics sie-
MOHCTPHPYET MOJTHOE
COOTBETCTBHUE CIICITY-
IOLUX YMEHUIL: IIPO-
BOJIUTH PabOTHI 1O
JIOBOJKE U OCBOCHUIO
TEXHOJIOTHYECKHUX
MIPOIIECCOB B X0/
MIOJITOTOBKH TIPOH3-
BOJICTBa HOBOM TIPO-
nyknud. CBOOOTHO
omepupyeT Impruoodpe-
TEHHBIMH YMCHUSIMH,
MPUMEHSET UX B CH-
TyanusAx MOBBIIICH-
HOM CJI0’KHOCTH.

BJIA/IETh:
METOAaMM IMPOBEACHU A
paboT 1o JOBOJKE U
OCBOCHUIO TEXHOJIOTH-
YECKHUX IPOLIECCOB B
XOJI€ TMOITOTOBKH MPO-
M3BOJICTBA HOBOII ITPO-
JIYKIUH.

OO0yuaromuiics He
BJIaJIeeT WIN B HEJIO-
CTaTOYHOM CTETIEHU
BJIaJIeeT METOIaMH
IIpoBeeHus paboT
10 TOBOJIKE U OCBOE-
HUIO TEXHOJIOTHYE-
CKHX IIPOIIECCOB B
XO0J1€ TIOATOTOBKH
MIPOU3BOJICTBA HOBOU
NIPOAYKIIUH.

OOGyuaroniuiicst Blajeet
METOAAaMU IPOBEACHU A
paboT 1Mo J0BOJIKE U OCBO-
CHHIO TCXHOJIOTHYCCKHUX
MPOLIECCOB B XOJI€ MO0~
TOBKH IPOU3BOJICTBA HO-
BoO# mpoxykiuu. O0y4ato-
IIUICS UCITBITHIBACT 3HA-
YHUTENbHbIE 3aTPYIHEHHS
NpY TPUMEHEHUH HaBbI-
KOB B HOBBIX CUTYyaIlUAX.

OO6yuatommumiics 4ya-
CTHUYHO BJIAJIEET Me-
TOJIAMH [IPOBEACHUS
paboT 1o O0BOJIKE U
OCBOEHHIO TEXHOJIO-
THYECKUX TpOoIec-
COB B X0JI¢ TIOTO-
TOBKH ITPOU3BOJICTBA
HOBOH MPOIYKIINH,
HO JIOITyCKAIOTCS HEe-
3HAYHUTEIIbHBIC
OIIMOKH, HETOYHO-
CTH, 3aTPyIHCHHS
MPH aHATUTHIECKUX
omepanusix, nepe-
HOCE YMEHUH Ha HO-
BEIC, HECTAH/IAPT-
HBIC CUTYaIlWH.

OGyuatomuiicst B
IMOJIHOM 00BbEME BJia-
JIeeT METOAaMH TIPO-
BeJleHUs paboT 1o
JIOBOJKE U OCBOEHUIO
TEXHOJIOTHYECKUX
MIPOIIECCOB B X0/
MOJITOTOBKH TIPOH3-
BOJICTBa HOBOM TIPO-
ITyKIIMH, CBOOOTHO
HpI/IMeHﬂeT nonyqu—
HBIC HABBIKHU B CI/ITya-
IUSX MOBBIIIIEHHON
CJIOKHOCTH.




6.2. CoagepxaHue TeKylero KOHTpoJis

Bce mpakTuueckue paboThl, IpeycMOTPEHHbIE JaHHOU padouel mporpaMMoil TOIKHBI OBITH
orpaboransl. 1o kaxaoi paboTe cTyIeHTY HEOOXOIUMO CAaMOCTOSITEIbHO COCTABUTh OTUYET, KOTOPBIi
JIOJKEH BKIIIOYATh: Ha3BaHUE PabOThI, pacueThl, PUCYHKH, TAOJIHUIIbI, TpadUKH, BHIBOJIbI, YKa3aHHbBIE B
OIMCaHUU PAOOTHI.

[To xaxx110i1 paboTe CTyACHT MOJTydaeT 3a4eT, KOTOPBI 0TMEUaeTCs B KypHaje MpernojaBaTelis
, IPH HEOOXOAUMOCTH, B KypHaJIE YCIIEBAEMOCTHU TPYIIIIHL.

KoHTposibHBIE pPabOThI MPOBOASTCS HA JICKIUAX 10 TeKylel Teme. [1o kaxk1oi KOHTPOJIbHON
paboTe CTYACHT MOIy4aeT 3a4eT, KOTOPBIH OTMeUaeTcs B )KypHase IpenoaBaTess 1, Ipyu HeoOXo1u-
MOCTH, B )KypHaJIe yCIIeBA€MOCTH T'PYIIIIbI.

[To TemaM ceMHHApOB CTYACHT TOTOBUT COOOIEHHE (C Mpe3eHTauel i 6e3 Hee) Mo MpHUBe-
JICHHBIM B paboueil mporpaMme BOIIPOCaM WIIH 10 IPYTUM BOIPOCAM IO COTTIACOBAHUIO C MPENo/iaBa-
TEJIEM.

3a kaxxJ0€ COO0IIeHNEe CTYICHT MOIyYaeT 3a4eT, KOTOPbIl OTMEYaeTcs B )KypHalle IpernoaaBa-
TeJs U, TP HEOOXOIMMOCTH, B )KypHaJIe yCIIEBAEMOCTH T'PYIIIIBI.

6.2.1 Cpoku BBINOJTHEHUS TEKYIIero KOHTPOJIS U KPUTEPHH OLlCHUBAHUS Pe3y/IbTaTOB

CeMuHaphb! JOHKHBI ObITH OTPaOOTaHbI, 0()OPMIICHBI U 3aYTEHBI B TEUEHUE TEKYLIETO CEMECTpa
710 TIPOMEXKYTOYHOMN aTTeCTaI|H.

KoHTposibHbIe paOOTHI MOTYT OBITH BBHIMIOTHEHBI PU MTPOXOXKICHUU MPOMEKYTOUHON aTTeCTa-
uu (Ha 3a4eTe WM SK3aMEHE).

Kputepun onieHrBaHUs pe3yJIbTaTOB U3JI0KEHBI B IPUJIOKEHUH K pabouell mporpamme "@oH]
OLICHOYHBIX cpencTB" (mpuiioxenue B).

6.3. OpraHu3anusa U NOpAJO0K IpoBeJeHUsA NPOMEeKYyTOYHOM aTTecTaluyu

6.3.1. ®opMma npoBeieHUs IPOMEKYTOYHOM aTTeCTAIMU

Y4eOHBIM IITAaHOM MPETYCMOTPEHBI CIICAYIONINE BUIBI IPOMEXYTOYHON aTTECTalluu: 3a4ET,

[TpomexxyTouHast aTTecTalus MPOBOJUTCS B CPOKH, YCTAHOBJICHHBIE YTBEP)K/IEHHBIM pacIuca-
HUEM 3a4€THO-3K3aMEHAIlMOHHON CecChu.

Jlo natel npoBeeHNs MPOMEXKYTOUHOM aTTECTALUU CTYACHT JIOJKEH MOTYYUTh 3a4€ThI 110
BCEM JTalaM TEKyIIEero KOHTPOJIS.

[Tepeuens 00s3aTeIBHBIX paObOT U hopMa OTYETHOCTH MO HUM MPECTABICHBI B TAOJIHUIIE :

Bug pabothr @PopMa OTYETHOCTH M TEKYLIETO KOHTPOJISI
KontponbHas pabota OTBeTHI HA BOIPOCHI 33JaHHS
CoobuieHne o TeMe ceMHHapa BeIcTyIuieHrne Ha ceMuHape

Eciu CTYACHTOM HE HpOﬁHCH OJWH NN Oolee BUJIOB TCKYIICTO KOHTPOJIA, MPETIOAaBATCIIb
HUMCECT MMPAaBO BBICTABUTHb €EMY OLICHKY «HEC 3a4YTCHO» HUJIN «HCYOOBJICTBOPUTCIBLHO» Ha HpOMC)KYTOqHOfI
aTTCCTalluu.

HToroBas arrectamusi o JUCIUILUIMHE OCYIIECTBIsIeTca B (hopMe ycTHOro 3ayeTta. CTyIeHTY
MIPEAOCTABIIAECTCS OUIIET C TPEMS BOIIPOCAMMU.

Kpumepuii oyenku - olieHKa "OTINYHO" BBICTABIISIETCS CTYJEHTY, €CIIU JaHbl UCUEPIIHIBAIOIINE
OTBETHI Ha BCE TPH BOMPOCA; - OLIEHKA '"XOpOII0" BBICTABIISIETCS CTYAEHTY, €CJIA JaHbI HCUEPIIHIBAIOIIINE
OTBETHI HA JIBa BONPOCA U YACTUYHO HA TPETUH; - OLEHKA "YyJOBJIETBOPUTEIHHO" BBICTABIAETCS CTY-
JICHTY, €CIIV JIaHbl HCUYEPIIHIBAIOIINE OTBETHI HA OJIMH BOIPOC M YACTUYHO HA OCTAJIbHBIC JIBA; - OLICHKA
"HEeyJOBJIETBOPUTEIHHO" BBHICTABIISIETCSA CTYACHTY, €CJIM HE JIaHbl OTBETHI Ha J[Ba BOIIPOCA.

HIkana ouenu-

Onucanue IIxana ouenuBanus (3auer)
BaHUMA




OT1ianyao

BrimotHeHBI Bce BUIBI yUeOHOM palbOoTHI,
PEIYyCMOTPEHHBIE y4YEOHBIM  IIJIAHOM.
CTyneHT IEMOHCTPUPYET COOTBETCTBHUE
3HaHUM, YMEHUM, HABBIKOB IIPUBEICHHBIM
B Tabnuuax IMoOKa3aTelnel, ornepupyer
IPUOOPETEHHBIMU 3HAHUSAMHU, YMEHUSIMU,
HaBBIKAMM, IIPUMEHSET UX B CHUTYalHsX
HOBBILICHHON CJIOXHOCTH, HE HCIIBITHI-
BAa€T 3aTPyJHEHUI IpU AHAIUTUYECKHUX
onepauusx, IepeHoce 3HAHUM U YMEHUI
Ha HOBBIE, HECTAHIAPTHBIE CUTYaLUU.

3aureHo

Xopo1io

BrImotHeHBI Bce BUJIBI yUeOHOM palbOTHI,
MPEAYCMOTPEHHBIE YYEOHBIM  IUTAHOM.
CTyIeHT IeMOHCTPUPYET YACTUYHOE CO-
OTBETCTBUME 3HAHUW, YMEHUW, HAaBBIKOB
MIPUBEJICHHBIM B Ta0IHIAX MOKa3aTeleH,
OTnepUpyeT MPUOOPETEHHBIMU 3HAHUSIMU,
YMEHUSAMH, HaBbIKAMHU, NIPUMEHSET UX B
CUTyalMsIX TOBBIIIEHHOM CJIOKHOCTH.
[Tpu 5TOM MOTYT OBITH OMYIIEHHI HE3HA-
YUTCILHBIC OINMOKW, HETOYHOCTH, 3a-
TPYIHEHHS] NPU AHATUTUYECKUX OIepa-
LHSIX, IEPEHOCE 3HAHWW U YMEHUW HA HO-
Bbl€, HECTAHAAPTHBIC CUTYyAIUH.

3auteHo

VY nosnerBopu-
TEIBHO

BeinonHens! Bce BUIbI yueOHOW paboTHI,
IPEyCMOTPEHHbIE YYEOHBIM IUIAHOM.
CTyzneHT 1eMOHCTpUPYET HEMOJIHOE COOT-
BETCTBHME 3HAHUI, YMEHUI, HABBIKOB IPH-
BEJICHHBIM B TaOJMIlax MOKa3areneH, J10-
IIyCKAIOTCSl 3HAUUTEIbHbIE OMIMOKH, IIPO-
ABJISICTCS. OTCYTCTBHE 3HAHUHN, YMECHU,
HAaBBIKOB 110 PsiAy MOKa3aTeseu, CTyIEeHT
UCIBITBIBACT 3HAYUTEIbHBIC 3aTPYAHEHUS
IIPU ONEPUPOBAHUM 3HAHUSMH U YMEHH-
AMH IIpU UX NIEPEHOCE HA HOBBIE CUTYa-
17078

3aureHo

Heynosnerso-
PUTENBHO

He Boimonnen onuH win 0Oojiee BHUIOB
yueOHOIM paboThl, MPETYCMOTPEHHBIX
y4eOHBIM TuIaHOM. CTYIEHT AEMOHCTpPHU-
pyeT MOJHOE OTCYTCTBHE WJIM HEIOCTa-
TOYHOE COOTBETCTBHUE 3HAHWUW, YMEHUH,
HABBIKOB MPUBEJACHHBIM B Ta0JIHIIAX TO-
KazaTesei, MOMyCKalTCs 3HAYUTEIHHBIC
OIIMOKHU, TPOSBISETCS OTCYTCTBHE 3Ha-
HUM, YMEHU, HABBIKOB MO PsAy MOKa3a-
TeNeHd, CTyJIeHT HE MOXET ONEpPUpPOBATH

He 3auteno




SHaHUAMU 1 YMCHUSAMU IIPU UX IIEPEHOCE
Ha HOBBLIC CUTYyalluH.

IIpakTuyeckue padoThl
Tema 1. CTpyKTypa U CBOICTBA CBAPHBIX COCMHEHUH.
1.1. ®a30BbIe MpeBpaCHUS MPU OXJIAKICHHUH.
1.2. HepaBHOMEpHOCTH CTPYKTYphI 3TB.
1.3. Poct 3epHa nipu Harpese
1.3. CtpykTypHBI€ IIpEeBpaIeHUs Ha CTa U HarpeBa
1.4. ®a30BbIe peBpaICHUS MPU OXJIAKICHHUH.
1.5. MI3MeHeHue CBOMCTB MeTaJljla B 3aBUCUMOCTH OT CKOPOCTH OXJIQKJICHUS.
Tewma 2. Haznauenue u BBIOOp BUAA TEPMUUYECKONH 0OpAOOTKH ISl CBAPHBIX COCTUHECHUM.
2.1. ®akTopbI BEI3BIBAIONINE IPIMEHEHHE TEPMUIECKO 00pabOTKH.
2.2. ®akTophl BHI3BIBAOIINE BHIOOP PEKMMOB: TOJIIMHA CBAPUBAEMBIX 3JIEMEHTOB, TEMIIepa-
Typa 1oJIorpeBa.
Tema 5. Kontpons TemnepaTypsl U KauecTBa TEPMUYECKONU 00paOOTKH.
5.1. TepMOaJIEKTPOAHBIE MATEPHAIIBI.
5.2. TexHonorusi U3MEPEHUS TEMIIEPATYPHI.
5.3. KoHTposb KayecTBa TEPMUUYECKON 00paOOTKH.

Bonpocsl k 3k3aMeny

. MecTo HaXx0XIeHUs y4acTKa IEperpeBa Uil OKOJIOOBHON 30HBI.

. Kak o6pazyercst cBapHO¥ 1110B?

. Kak npotekaer kpucramimsanus cBapoOyYHOU BaHHBI?

. Uro Takoe nepBUYHAs KpUCTAILIIN3aLuUs?

. Jante nonsatue « BropuyHas KpUCTaUIU3aLUD).

. OxapakTepu3yiTe XUMHUECKYIO U (PU3MUYECKYIO0 HEOJHOPOIHOCTh CBAPHBIX I1IBOB
. HazoBuTe mapamMeTpbl TEpMUYECKOTO LIUKJIA.

. UeM xapakTepu3yercs y4acTok neperpena?

. Haznauenue tepMuueckoit 00paboTKu.

10.leopmaniMOHHBIN HUKIT CBApKH.

11.KoHCTpYKIIMOHHBIE U TEXHOJIOTMYECKUE KOHIIEHTPATOPhI HAITPSHKEHN .
12.Y4acTky 30HbI TEPMUUYECKOTO BIMSIHUSL.

13./IlnarpaMMa aHU30TPOIMYECKOI0 IpeBpanieHus ayctenura B 3TB.

14.Kakue neekTbl UMEIOT MECTO B CBAPHBIX KOHCTPYKIIUSX.

15.Korna Ha3zHauaeTcs TepMuyeckas oopaboTka?

16.@axTopsl, onpeAensole Ha3HaUeHne TePMUYECKO 00pabOoTKH.
17.TpeboBaHus k TepMUUECKOi 00pabOTKE COCYI0B.

18.Yem omnpenensercs: BBIOOp TepMUUYECKOM 00pabOTKH CBAPHOU KOHCTPYKLIUHU?
19.13 kakux cTajnii COCTOUT MPOIIECC TEPMUUIECKO 00pabOTKH?

20.9t1o Takoe oTyck? Pa3HOBUIHOCTH OTITyCKa.

21.Jlns Kakux cTajiell IpUMEHSETCs OTIYCK?

22.0T1punarenbHble MOCIEACTBUS OTIIYCKa.

23.Yro npepycMaTpuBaeT MoOJIHAs TepMUUecKas o0padoTka?

24.T ne npuMeHsieTcs MoJIHasi TepMuueckast 0opadboTka?

25.B03MOXHBIE BHJIbI TEPMUUECKOH 00pabOTKH ayCTEHUTHBIX U (PEPPUTHBIX CTAJIEH.
26.KakoBa 11e16 CTaOMIIM3UPYIOIIETO OTXKUTA?

27410 Takoe ayCTeHu3alus (3aKajika) 1 Korjaa oHa nmpuMeHsercs?

28.Korma npumeHseTcst mociaeAyInnd Mo0rpeB?

29.13 kakux cTaAuii COCTOUT BBICOKUH OTITYCK IIOCJE CBApKU?

O 001N DN B~ W~




30./JaiiTe NOHATHE «ITPOAOTKUTEIBHOCTD BBIACPIKKI.

31. JlaliTe noHATHE «CKOPOCTh HarpeBay.

32.Kak npoBOAUTCS U3MENbYEHUE KPYITHO3EPHUCTOM CTPYKTYPhI?

34.Kak HarpeBaroTcs TpyOOIpOBOIbI?

35.B ueM coCTOUT MHIYKIIMOHHBIN CrIoco0 HarpeBa?

36.B uem coctout crioco0 HarpeBa 3IEeKTpOHArpeBaTeIIMi KOMOMHIUPOBAHHOTO JIeHCTBHA?
37.[aliTe noHsATHE «paAUAllUOHHBIA HATPEBY.

38.JlaiiTe NOHATHE «TEPMOXUMHYECKUI HarpeBy.

39.Kakue TpeOoBaHMsI MPEABABISAIOTCS K HarpeBaTCIIbHBIM yCTPOHCTBaM?

40.HazoBuTe pa3HOBUIHOCTU HAarpeBaTEIIbHBIX YCTPOMUCTB.

41.Kakue Matepuabl UCIIOIb3YIOTCS MPU TEPMOOOPAOOTKE CBAPHBIX COSTUHEHUMA?

42.Yto ucnonb3yercs IIpy ra3oriaMeHHOM Harpese?

43.Yto BXOAUT B 000OpYJOBaHHUE JJIsI TEPMOOOPAOOTKH?

44 HarpeBarenabHbI€ YCTPOMCTBA JIsI TEPMOOOPAOOTKH.

45.YT0 BXOAUT B ANEKTPUUYECKUE UCTOUHUKH MUTAHUS JJIs1 TEPMOOOPAOOTKU CBAPHBIX CO-
eTUHEeHUI?

46.0xapaktepu3syiite 060pya0BaHUE 1JIs ra30IIAMEHHOTO HarpeBa.

47 KakoBbI (haKTOPBI MECTHOM TEPMOOOPAOOTKH CBAPHBIX COSAMHEHUI?

48.HazoBuTe MOArOTOBUTENBHBIC OTIEpAIlUU epe] TEPMOOOPaOOTKOM.

49 .13 kakux onepanuil COCTOUT TEXHOJIOTMUYECKUH MTPoLecc TepMOOOpabOTKH?

50.KakoBa TexHon0orus TepMoo0paboTKH CBAPHBIX COEIUHEHUN TPyOOIPOBOIOB ANEKTPO-
HarpeBaTesIMU COIPOTUBICHUEM?

51.KakoBa TexHoI0Orusa TepMO0OpabOTKHU C HUCIOIb30BAaHUEM HarpeBareieil KoMOUMHHUPOBAH-
HOTO JeiCTBUA?

52.KakoBa TexHOJIOTUs TepMOOOPaOOTKH UHAYKIIMOHHBIMU HarpeBaTessMu?

53.KakoBa TexHoJ0rusi TepMOOOPAOOTKH C UCTIOIB30BAaHUEM T'a30TNIAMEHHOTO U TEPMOXH-
MHUYECKOro Harpesa?

54.B yeM cOCTOUT rpyImoBas TepMudeckasi 00paboTKa CBapHbIX COEIUHEHUI TPyOOIpoOBO-
oB?

55.CyHOCTh TEPMOOOPAOOTKH CBAPHBIX COSAMHEHUMN TTOBBIIIEHHON CI0KHOCTH.
56.KakoBa TepmooOpaboTKa cBapHbIX Ipy0 OosbiIoro quamerpa?

57.0co0blie ciyuan MPOBEACHUS TEPMHUECKOM 00pabOTKHM U BOCCTAHOBUTEILHON TEPMHUYE-
cKkoii 00paboTku?

58.Tepmuueckast 00pabOTKa C YBEIIMUEHUEM BPEMEHH BBIJICPIKKH.

59.CymHoCTh NOBTOPHON TEPMUYECKOH 00pabOTKH.

60.Kak ycTpaHsieTcss HaMarHu4MBaHue MpH cBapKe TpyOOonpoBo10B?

61.Kak npoBoautcst Tepmuueckas 00padboTKa KOPITYCHBIX KOHCTPYKIIMNA?

62.KakoBa TeXHOJIOTHsI TEPMOOOPAOOTKH € UCIOIb30BAaHUEM dJIEKTpOHArpeBa’?
63.Tepmuueckast 00paboTKa ¢ UCIOJIb30BAHUEM Ta30MIIAMEHHOTO HAarpeBa.

64.I1oCcTbI M yCTAaHOBKH ISl JIEKTPOHArpeBa.

7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecleueHue JUCIUILIMHBI.

OcHoBHas nuTeparypa

1. 1. Epemun, E.H. Tepmuueckas 06paboTka CBapHBIX COeMHEHUH [ DIeKTpOHHBIHI pecypc]
/ E. H. Epemun, 2014. —

JlonosHUTENBHAS IUTEPATYpa

2. Jlomaes, b. E. ®u3nveckre 0OCHOBBI TEXHOJIOTHYECKHX ITporieccoB [Teker]: MeTo, yka-
3aHus K npaktudeckuM 3aHsatusM / b. E. Jlonmaes. - Omck : Uzn-so OMI'TY, 2008. - 44 c.

3. Jlomaes, B.E. IIponecchl HarpeBa MeTajuia CBapOYHBIMUA MCTOUYHUKAaMU Teruia [Tekcr] :
yueb. nocobue / b.E. Jlonaes, E.H. Epemun. - Omck : M3x-Bo OMI'TY, 2007.- 144 c.
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4. Jlomaes, b.E. ®u3nveckue 0CHOBBI TEXHOJIOTHYECKUX MPOIIECCOB [ TEKCT] :KOHCTIEKT JIeK-
uuii / b.E. Jlonaes. - Omck : U3n-Bo OMI'TY, 2010. - 58 c.ox pen. B.A. Bunokyposa - M.: MammHo-
cTpoenue., 1979

8. MartepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCUUIINHBI.

Crenmanu3upoBanHbie yueOHble ayauropun AB2502, AB2503, AB2505 u naboparopus ka-
dbenpsr AB2101 «O6opyaoBaHHe ¥ TEXHOJIOTHS CBAPOYHOTO MTPOU3BOJICTBAY.

1. PaziaTounbie MaTepHalsl IO paseinaM Kypca,

2. I1nakaTsl, claipl, J€MOHCTPALMOHHBIE MaTepUabl U yueOHbIe (GUIBEMBI 10 pa3ienaM Kypca.

9. MeTtonuyeckue peKOMeH/IAINHU J1JIsl CAMOCTOSITEIbHOI PaGoThI CTY/IEHTOB

CamocrosTenbHas paboTa SBJIIE€TCS OHUM U3 BUJOB YUeOHbIX 3aHATHI. Llens camocTosTenbHOM
paboThI — MPAKTHYECKOE YCBOCHHUE CTYACHTAMH BOTIPOCOB METPOJIOTHH, CTAHIAPTH3AINH U CePTH K-
[[UHU, pAaCCMATPUBAEMBIX B MIPOLIECCE U3YUEHUS TUCHIUTUIHHBI.

AYI[I/ITOpHaH CaMOCTOATCIIbHAsA pa60Ta 110 U CHUIIJIMHE BBIIIOJIHACTCS HA y‘-Ie6HI)IX 3aHATUAX IO
HEMOCPEACTBEHHBIM PYKOBOJICTBOM IMPENOJIABATENSI U [0 €T0 3a/IaHUIO.

Bueaynuropnas camocTosiTenibHasi paboTa BBIMOJIHSAETCS CTYIAECHTOM IO 3aJIaHUI0 TPEINo/iaBa-
Tens, HO 06e3 ero HeMmoCPeACTBEHHOTO yUacTHs

3agaumn caMoCTOSITeIbHOI PaboThI CTY/IeHTA!

- pa3BUTHE HABBIKOB CAMOCTOATEIHHON yueOHOU padoThI;

- OCBOCHHUC COACPKaHNA AUCIHUILIINHBI;

- yrinyOJeHue coiep>KaHusi U OCO3HAHUE OCHOBHBIX MOHSTUN JUCIMILITUHBL

- MCTOJIb30BaHUE MaTepuasa, COOPAaHHOTO U TMOJYYEHHOTO B XOJE CAMOCTOSITEIbHBIX 3aHATHI
i 3¢ HEeKTUBHON MOATOTOBKU K U (HepeHIIMPOBAHHOMY 3a4€Ty U SK3aMEHY.

Buabl BHeayIMTOPHOII CaMOCTOSATEIbHOM PadoThI:

- CaMOCTOSITEIbHOE U3YUYECHUE OTJENbHBIX TEM JUCIUIIINHBL

- IOATOTOBKA K JICKITMOHHBIM 3aHATUAM,

- BBITIOJIHEHUE JIOMAIIIHUX 33/IaHUN TIO 3aKPETICHHUIO TEM;

= BBIIIOJTHEHUEC JOMAIITHUX SaI[aHI/Iﬁ 0 pCIICHUIO TUIIMYHBIX 3aaa4 1 ynpa)KHeHI/II\/'I;

- cocTaBlieHHE U 0(hopMIIEHUE TOKIIAI0B U pedepaToB Mo OTAETBHBIM TEMaM MPOTPaMMBbL;

- HAyYHO-HCCIIeIOBATEbCKast paboTa CTy/ICHTOB;

- y4acTue B TEMaTHUECKUX JUCKYCCHUSX, OJIUMITHAAX.

JIy1s1 BBITIOJTHEHUSI JTFOOOTO BUJA CAMOCTOSITEIFHON PabOThl HEOOXOIUMO MPONTH CIEAYIOIINE
JTarbl:

- OTIpECIICHNE 1IeTTH CAMOCTOSITEIIbHONU PabOTHI;

- KOHKpeTHU3allys MO3HABATEIbHOM 3a7a4u;

- CaMOOIIEHKa TOTOBHOCTH K CaMOCTOSATENLHON padoTe;

- BBIOOP aJIEKBaTHOTO CIIoco0a MeHCTBUS, BEIYIIETO K PEIICHUIO 33/1a4H;

- IUTAaHUPOBaHKE PabOTHI (CAMOCTOSTEIHFHOM WITH C TIOMOIIBIO TPETIOAaBaTeNs ) Hal 3a/IaHHEM;

- OCYIIECTBIIEHUE B MIPOIIECCE BHITIOIHEHUSI CAMOCTOATEIHHONM pabOThl CAMOKOHTPOJIS (TIpOMe-
KYTOUYHOT'O M KOHEYHOT0) PE3YyJIbTAaTOB PabOThI U KOPPEKTUPOBKA BBHITTOJIHEHUS PaOOTHI;

- pedpnexcus;

- Ipe3eHTaIMs padOThI.

10. MeToanyeckue peKOMeHIAIUH [IJISl IPenoaBaTes

OcHOBHOE BHUMAaHHE IMpU U3YUYCHUHN JUCHUIIJINHBI ((MGTO)II)I IMOBBIIICHUA SKCILTYaTallHOHHBIX
CBOMCTB CBApHBIX COCAMHEHHIN» CIEAYeT yIeIsITh Ha (GOPMUPOBAHKE Y CTYICHTOB OOIIMX MPEICTaBIIEC-
HUM 0 pabOTOCIIOCOOHOCTH CBAPHBIX KOHCTPYKIMNA B Pa3IMUHBIX YCIOBHIX IKCIUTyaTal[lH, YCBOCHHE
CTYJEHTaMH OCHOBHBIX KPUTEPHEB MEXaHUKHU Pa3pyIICHUs U METOJOB ONPEEIICHNUs, METOJIOB pacuera
CBAapHBIX KOHCTPYKIHH I10 TIPEIETBHOMY COCTOSHUIO pa3pyLICHUS.
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[Tpu n3yuenun paszzaena «MeTo bl HOBBIILIEHHS SKCIUTYaTallMOHHBIX CBOMCTB CBAPHBIX COEIH-
HEHHIT» HEOOX0MMO 00ecieunTh (POPMHUPOBAHUE Y CTYACHTOB MPEICTABICHHM, OMPEACIISIONIINX
IIPOYHOCTb U pabOTOCHOCOOHOCTh CBAPHBIX KOHCTPYKIMH B CIIOKHBIX YCIOBHSX 3KCIUTyaTalllH, OCBO-
€HHE OCHOBHBIX METOJIOB pacyeTa KOHCTPYKIUI Ha POYHOCTh B OCOOBIX YCIOBUAX SKCILTyaTallHH.

ITpu n3yuenuu paznena « MeTobl MOBBIIEHUS SKCILTyaTallUOHHBIX CBOMCTB CBApHBIX COEIUHE-
HUI» OCHOBHOE BHMMaHHE HEOOXOIUMO YAESATh OCHOBHBIM IOHSTHSM B OOJACTH OIICHKH COOTBET-
CTBMSI, TEPMUHAM U OIIPEICIICHHUIM.

Teopernueckoe M3y4eHHE OCHOBHBIX BOIPOCOB Pa3ZefioB TUCIMILIMHBI TOJHKHO 3aBEpLIATHCS
MPaKTUYECKOU paboTOM.

JInist akTUBH3aLMHU y4eOHOTO Ipoliecca MpH U3yYeHUH TUCIUIUIMHBI Y3PPEKTUBHO MPUMEHEHHE
IIPE3EeHTALMM 10 PA3JINYHBIM TeMaM JIEKIMH CEMUHAPCKUX 3aHATHH U MPAKTUYECKUX padoT.

Jlist mpoBeIeHHsI 3aHATHH 110 TUCIUIUTMHE MCTIONIB3YIOTCS CPENICTBA 00yUeHUS:

- yueOHUKH, HHPOpPMALMOHHBIE pecypchl MHTepHeTa;

- CIIPaBOYHBIC MaTEPHAIIbl U HOPMATHBHO-TEXHIUUECKAs IOKYMEHTAIIHS.

DOoHABI OLIEHOYHBIX CpeacTB NpeacCTaBJICHLI B HpI/IJ'IO)KeHI/II/I 1k paﬁoqeﬁ nmporpamme.
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[Tpunoxenue 1

MUHUCTEPCTBO HAYKHN U BBICIIEI'O OBPA3OBAHMUS
POCCUMCKOH ®EJEPAIIUN
denepalibHOE TOCYAapCTBEHHOEC aBTOHOMHOE 00pa30BaTeIbHOS YUPESIKICHUES

_ BbICIIEro 00pa3oBaHus
«MOCKOBCKUHU TNTOJIUTEXHUYECKNU YHUBEPCUTET»

Hanpasnenue noarorosku: 15.03.01 MAIIMHOCTPOEHUE
OII (mpodmip): «KommiekcHble TEXHOJIOTHYECKHE MPOLIECCHl U 000pyAOBaHKE
MaIIMHOCTPOEHUS»
®dopma 00yueHus: 3a09Has
Bun npodeccruoHnanbHON AESITENBHOCTH:
(IpOM3BOICTBEHHO-TEXHOJIOTMYECKAs!, TPOEKTHO-KOHCTPYKTOPCKAas)

Kadenpa: O6opynoBaHue 1 TEXHOIOTHS CBAPOYHOI'O MTPOU3BOJICTBA

®OH/I OHEHOYHbLIX CPEJICTB

O JUCHUITIMHE

MeToabl NOBBINIEHHS IKCIJIYATAIMOHHBIX CBOWCTB CBAPHBIX COeIMHEHUI
Cocrag: 1. [1actiopt poH1a OTIEHOUHBIX CPEACTB
2. OnucaHue OLIEHOYHBIX CPE/ICTB:

TEMBI JUIs pedepaToB
IPUMEPHBINA IepedyeHb BOIIPOCOB IS 3a4eTa

CocraBuTenn:
jou. k.T.H. AHapeesa JI. I1.

non. K.T.H. Jlaremosa I'. P.

Mocksa, 2022 ron
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MOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTU KOMIIETEHIIUIA

Taomuma 1

MeTo/bl NOBBILIEHUS IKCIJIYATAIMOHHBIX CBOMCTB CBAPHbIX COeIMHEHM I

®I'OC BO 15.03.01 «MamuHoCTpOEeHHE)

B npouecce ocBoeHHs JaHHON TUCHUTUIMHBI CTYyIEHT (POPMHUPYET U AEMOHCTPUPYET CIEAYIONINEC KOMIIETEeHIINH:

[IK-11

CniocobeH pa3pabaThl-
BaTh TEXHOJIOTUIECKHE
MTPOIIECCHI U3TOTOBIIE-
HUS MaIIMHOCTPOUTEIIb-
HBIX U3JENUi CpeiHen
CJIO)KHOCTH CEPUIHOTO
(MaccoBoro) MPOU3BOI-
CTBa

3Hamb: - METOABI IPOBEACHUS Pa-
00T 110 JOBOJIKE U OCBOCHHIO TEX-
HOJIOTHYECKHX MPOIECCOB B XOJIE
MOJTrOTOBKU IPOU3BOICTBA HOBOI
NPOAYKIHH.

yMmemsp: - IPOBOAUTH PAOOTHI 110
JIOBOJIKE 1 OCBOCHMIO TEXHOJIOTU-
YECKHX IIPOLIECCOB B XOJI€ MOATO-
TOBKH IPOU3BOJCTBA HOBOM ITPO-
IOYKIHH.

enademsp: - METO/IaMU IIPOBEIe-
HUS paboT 1O JIOBOJIKE U OCBOE-
HUIO TEXHOJIOTHYECKUX TPOIIEC-
COB B X0/I€ IIOATOTOBKH MPOU3-
BOJICTBA HOBOH NMPOAYKIHUH.

KOMIIETEHIIUN Texunosorus ¢op- dDopma oue- N
Ilepeyenb KOMIIOHEHTOB MHMPOBAHHMS KOM- | HOYHOTO Cpefi- Crenenn yposneii ococnus
HHIEKC | ®OPMYJINPOBKA . ok KOMIIeTeH Uil
neTeHuui CTBA
JIEKLIYS, 3 Ba3oBblii ypoBeHb:
caMocCTosITeNTbHast BOCTIPOH3BOJICTBO ITOJTyIEHHBIX
paborta 3HaHUH B X0/I€ TEKYIEro KOH-

TPOJIsl; YMEHUE PEIIATh THUIIOBBIC
3a7auy, IPUHUMATE PO eccro-
HaJIbHBIE U yIIPaBICHYECKUE pellie-
HUS TI0 U3BECTHBIM aITOPUTMAM,
MIpaBUJIaM ¥ METOIUKAM

IHoBbIIeHHBIIT YPOBEHD:
NpPaKTHYECKOEe TIPHMEHEHHE 0Ty~
YEHHBIX 3HaHHU B ITPOIIECCE BHIITOJI-
HEHHS JTadOPaTOPHBIX padOT U Kyp-
COBOI1 pabOThI; TOTOBHOCTH PEIIaTh
NpaKTHYECKUE 33/1a4H1 TTOBBIIICHHON
CJIOKHOCTH, HCTHUITIOBBIC 3a1a4H,
MPUHUMATE PO(ECCHOHATBHBIE U
yIPaBJIEHYECKHE PEIICHNUS B YCIIO-
BUSIX HETIOJIHOM ONPEIeIICHHOCTH,
IIpy HEJOCTATOYHOM NJOKYMCHTAJIb-
HOM, HOPMaTHBHOM U METOIUYECKOM
o0ecrieyeHun

**- CokparteHust popM OLIEHOYHBIX CPEJCTB CM. B IIPHIIOKEHUH 2 K paboueil mporpamme.
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[Tpunoxenue 2

HepequL OLHCHOYHBIX CPEACTB M0 NUCHUIIJINHE

«MeTOI[LI MOBBLINICHUA IKCINITYAaTANHOHHBIX CBOMCTB CBapHbIX COCIIHHEHHﬁ»

Ne | HaumenoBanue one- | Kparkas xapakTepuCcTHKa OLICHOYHOTO cpel- ([IpencraBieHne oLeHOYHOro
OC | HOYHOrO Cpe/icTBa CTBa cpeacta B @OC
Juaior npenogasaTesis CO CTYIEHTOM, LENb
KOTOPOI'0 — CUCTeMaTHU3alus U YTOUYHEHUE
1 YCTHBII OIIPOC | puMerommXcsl y CTyIeHTa 3HAHHiA, IPOBEPKa Bornpocsr
€ro MHAUBHYaJIbHBIX BO3MOXHOCTEH yCcBOE-
HUG MATENUATIA
[TpoayKT camocTOsITEbHON pabOTHI CTY-
JICHTA, TPEICTABIISIONINI cO00i KpaTKoe 13-
JIOKEHHE B MIUCbMEHHOM BHJI€ ITOTY4YEHHBIX
pe3yJIbTaTOB TEOPETUYECKOTO aHAJIN3a Olpe-
Pedepar . .
2 (P) JIeNIeHHOM Hay4HOMU (y4eOHO- Hccie10BaTeb- Temsl pedepaToB

CKOI) TEMBI, I'/I€ aBTOP PACKPHIBAET CYTh HC-
cieayeMoi mpo0seMbl, IPUBOAUT pa3IMuHbIE
TOYKH 3PEHUS, a TAK)KE COOCTBCHHBIE
B3IJISAIbI HA HEE
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IIpakTnyeckune padoThl

Tema 1. CTpyKTypa U CBOWCTBa CBapHBIX COEAMHEHUH.

1.1. ®a3o0BbIe MpeBpaLICHUS IPU OXJITAKICHHUH.

1.2. HepaBHOMepHOCTH CTpYKTYphI 3TB.

1.3. Poct 3epHa nipu Harpese

1.3. CtpykTypHBIEC IpEBpaIICHUs Ha CTaIUU HarpeBa

1.4. ®a30BbIe peBpaLICHUS TPU OXTAKICHHUH.

1.5. VI3MeHeHue CBOMCTB MeTalljla B 3aBUCUMOCTH OT CKOPOCTH OXJIaXK/ICHHUS.

Tewma 2. Haznauenue v BBIOOp BHJIa TEPMUUYECKON 00paOOTKH IS CBAPHBIX COSIUHEHUH.

2.1. ®akTOpPHI BHI3BIBAIOIINE IPUMEHEHUE TEPMUIECKON 00pabOTKH.

2.2. ®akTophI BRI3BIBAOIIKE BEIOOP PEKMMOB: TOJIIMHA CBAPUBAEMBIX 3JIEMEHTOB, TEM-
neparypa nojaorpesa.

Tema 5. KoHTpoJIb TEMIIepaTyphbl U KaueCTBa TEPMUUYECKON 00pabOTKH.

5.1. TepMOaIEKTPOIHBIE MATEPHAIIBI.

5.2. TexHONOrUs U3MEPEHUS TEMIIEPATYPHI.

5.3. KoHTpomnb kKauecTBa TEPMHUIECKON 00pabOTKH.

Bonpocs k 3auerty

. MecTo Hax0XXIeHHsI yJacTKa IeperpeBa Wik OKOJIOIIOBHON 30HBI.

. Kak obpasyercs cBapHO#i 1110B?

. Kak mpotekaer kpucranan3anus cBapouHOM BaHHBI?

. UTo Takoe nepBUYHas KpUCTAIIIM3ALUs?

. [Jaiite nonstue «BropuuHas Kpuctamuzanus,.

. OxapakTepu3yiiTe XMuMHUECKYIO U (PU3NIECKYI0 HEOAHOPOJAHOCTH CBAPHBIX IIIBOB
. HazoBuTe mapameTpbl TEPMUUYECKOTO IIUKIIA.

. UeM xapakrepusyercs y4acTok rneperpena’?

. Haznauenue tepmuueckoilt 00paboTKH.

10.lepopmManiiOHHBIN LUKII CBAPKH.

11.KOHCTpYKIIMOHHBIE U TEXHOJIOTMYECKHE KOHLIEHTPATOPbI HANIPSKEHUN.
12.Y4acTku 30HbI TEPMUUECKOTO BIUSHHUS.

13./lnarpaMMa aHU30TPOIIMYECKOI0 IIpeBpanieHus ayctenura B 3TB.
14.Kakue neeKkTbl MMEIOT MECTO B CBAPHBIX KOHCTPYKIUSX.

15.Koraa HazHauaeTcs TepMudeckas oopaborka?

16.®axTopsl, onpeAensone Ha3HauUeHHe TePMUYECKON 00paboTKH.
17.TpeGoBaHus K TEpMUUECKOI 00pabOTKe COCYI0B.

18.Yem ompenensiercst BBIOOp TepMUUECKOH 00pabOTKU CBapHON KOHCTPYKIMU?
19.113 kakux cTaguil COCTOUT Mpolecc TepMUUECKOi 00paboTku?

20.Yro Takoe ornyck? Pa3HOBUIHOCTH OTITyCKa.

21. 51 Kakux cTajeld NpUMEHsETCs OTIYCK?

22.0tpunareiabHble TOCIEACTBUS OTIIYCKA.

23.Y10 npeaycMaTpuBaeT oJHas TepMUuUeckas o0paboTka?

24.I'ne mpuMeHsieTCs TIoJTHAsE TepMUYecKas 0opadoTka?

25.B03MOXKHbIE BUIbI TEPMUUECKOM 00pabOTKH ayCTEHUTHBIX U (DEPPUTHBIX CTAJIEH.
26.KakoBa 11e71p CTaOMIIM3UPYIOIIETO OTXKUATA?

27.Yt0 Takoe aycTeHU3alus (3aKajika) U KOr/ia OHA IpUMEHseTcs?
28.Koraa npuMeHsieTcst MOCIEAY 0N TOI0TpeB?

29.13 kakux cTauil COCTOUT BBICOKUI OTITYCK IIOCJIE CBapKH?

30./1aiiTe NOHATHE «ITPOIOJKUTEIBHOCTD BBIACPKKI.

31. JlaiiTe mOHATHE «CKOPOCTH HarpeBay.

32.Kak npoBOIuTCs U3MENIbYEHNE KPYITHO3EPHUCTON CTPYKTYPbI?

34.Kax HarpeBaroTcsi TpyOOIpoBoibI?

35.B yeM cOCTOUT MHAYKLIMOHHBIN cioco0 HarpeBa?

O 001N D B~ W —
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36.B ueM cocTouT criocod HarpeBa JIEKTPOHArpeBaTEISIMU KOMOMHUPOBAHHOTO JICH-
CTBUS?

37.[laiiTe NoHsATHE «paAuallUOHHBIA HATPEBY.

38.JlaliTe NOHATHE KTEPMOXUMUYECKHUI HarpeB».

39.Kakue TpeOoBaHMsI MPEABABISAIOTCS K HarpeBaTeIIbHBIM yCTPOHCTBaM?
40.HazoBuTE pa3HOBUIHOCTU HAarpeBaTENIbHBIX YCTPOMCTB.

41.Kakue matepuaibl HCIIOIB3YIOTCS MPU TEPMOOOPaOOTKE CBAPHBIX COSTUHECHUN?
42.Yto ucronb3yercs Npy ra3omylaMEHHOM Harpese?

43.Yto BXOAHUT B 000pYA0BaHHUE I TEPMOOOPAOOTKH?

44 HarpeBaTelbHbBIE YCTPOHCTBA ISl TEPMOOOPAOOTKH.

45.Y10 BXOAUT B ANEKTPUUYECKUE UCTOUHUKH MUTAHUS JJI1 TEPMOOOPaOOTKH CBAPHBIX
COEIMHEHUI?

46.0xapakTepusyiTe 000py1I0BaHHE ISl Ta30INIAMEHHOT'O HarpeBa.

47 KakoBbl (haKTOpPBI MECTHOM TEpMOOOPAOOTKH CBAPHBIX COSAMHEHUI?

48.HazoBuTe MOATOTOBUTEIIBHBIC OTIEPALIMH TTEPE]] TEPMOOOPaOOTKOMA.

49.13 kakux onepanuii COCTOUT TEXHOJIOTMUECKUN MTPOLecC TEpMOOOPadOTKU?
50.KakoBa TexHOJIOTHS TEPMOOOPAOOTKH CBAPHBIX COSAMHEHUN TPYOOIIPOBOAOB AJICK-
TPOHArpeBaTeIsIMU COIPOTUBICHUEM?

51.KakoBa TexHOJIOTHs TePMOOOPAOOTKU C UCTIOIB30BAaHUEM HAarpeBareiaeii KOMOMHMU-
POBaHHOTO JEHCTBUS?

52.KakoBa TeXHOJIOTUS TepPMOOOPaOOTKY UHAYKIIMOHHBIMU HAarpeBaTeIIMU?
53.KakoBa TeXHOJIOTHs TEpPMOOOPAOOTKH C UCTIOIH30BAHNEM Ia30IJIAMEHHOTO U Tep-
MOXHUMHUYECKOTo HarpeBa?

54.B 4yeM coCTOUT rpyIoBas TepMuueckas 00paboTka CBapHbIX COEIUHEHHUH TpyOo-
MPOBOJOB?

55.CymHoCTh TepMOOOPAOOTKH CBAPHBIX COSAMHECHU MOBBIICHHON CIIOKHOCTH.
56.KakoBa TepM0o06padoTKa cBapHbIX Ipy0 OombIIOro Auamerpa?

57.0co0ble cityuan TPOBEICHHS TEPMHUUECKOM 00pabOTKU U BOCCTAHOBUTEIBHOM TEp-
MHUYECKOi 00paboTKu?

58. Tepmuueckasi 00paboTKa C yBEIMUEHUEM BPEMEHH BBIJIEPIKKHU.

59.CyuiHocTh MOBTOPHOM TepMUYECKOil 00pabOTKH.

60.Kak ycTpaHsieTcs HaMarHu4MBaHue MpH cBapKe TpyOONpoBOIOB?
61.Kak npoBoauTCst TepMUUecKas 00paboTKa KOPITyCHBIX KOHCTPYKIHU#?

62.KakoBa TexHOJIOTHsI TEPMOOOPAOOTKY € UCIOIb30BAaHUEM dJIEKTpOHArpeBa?
63.TepMuyeckas 00paboTKa ¢ MCIIOJIb30BAaHUEM T'a30IUIAMEHHOTO HarpeBa.
64.ITocThl M yCTAaHOBKY JUIS JIEKTPOHArPEBa.
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CrtpykTypa 1 cofep>KaHue TUCHUTLTUHBI « MeTO/IbI MOBBIIIEHHS SKCILTyaTallMOHHBIX CBOMCTB CBAPHBIX COCTUHEHUID)
1o HarnpayieHussM noarotoBku 15.03.01 «MammHocTpoeHue»

(ObpazoBarenbHas nporpamMmma « KoMIieKCHbIE TEXHOJIOTMYECKUE TTPOLIECCH M 000pYJ0BaHUE MAIITMHOCTPOCHUS )
KBanuduxarus BeimycKHUKA

[Tpunoxenue 3.

O0akajaBp
dopma 00yueHus
3aounas
Buabl yueOHoii padoThl,
= . DopMbI
2| x & | BKIIOYAs CAMOCTOATEILHYIO Buabl camoctosiTe/ibHON padoThI ATTeCTa
S| 385 paboTy CTY1eHTOB, CTYIEeHTOB
Pa3zpen = = D 1970
n/n | 2 = ¥ TPYAOEMKOCTH B Yacax
o =8
J | I/C | J1a6 CCP KPC K.P. | K.II. | PT'P | Pedepar | K/p | D 3
1 CTpyKkTypa U CBOWMCTBA CBAPHBIX COEMHE- 2 18
HHI
Ha3nauenue u BbIOOp BHJIa TEPMUUYECKON
2 . 2 2 18
00pabOTKH AJisi CBAPHBIX COEIMHEHUN
3 Ob6opynoBaHue A TepMHUYECKON 00Opa- 5 5 18
00TKH
4 | TexHOMOTUS TEPMUUYECKON 00pabOTKH 2 2 18
KonTpons TeMnepaTypbl 1 KadecTBa Tep-
5 N 2 2 18
MHUYECKOI 00paboTKH
HUToro: 10 | 8 90 +




