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1. lleau ocBOEHMS AUCHUTIIHHBI (MOIYJIS)

[enstmMu OCBOCHUSI TUCIUTUTUHEI (MOIYIsI) « Teopust CBApOYHBIX TPOIECCOBY SIBIISIFOTCS:

- M3JI0’KEHHE MIUPOKOT0 Kpyra BOMPOCOB, OTHOCAIIUXCS K TEOPHH MPOIECCOB, MPOUCXOIS-
HIMX [IPU CBapKe, 000OIICHHE UX B CTPOMHYIO CUCTEMY TEOPETUYECKUX 3HAHUM, 0a3UPYIOMIMXCS Ha
MOCJICTHUX JTOCTH)KCHHSX CBAPOYHON HAayKH, TEXHHKU U TEXHOJOTHH, MPUBUTHUE CTYJAECHTAM yMe-
HUN KaU€CTBEHHOTO M KOJIMYECTBEHHOI'O aHAJIN3a U3y4aeMbIX IPOIECCOB.

- OBJIaJIEHUE JIOCTATOYHBIM yYPOBHEM MPO(ECCHOHATBHBIX KOMIETEHIIUH B COOTBETCTBUU C
tpeboBanusimu ®I'OC BO no nanpasnenuto 15.03.01 MamuHocTpoenue.

2. MecTo IuCUMILIMHBI (MOYJIsI) B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

MOJAr0TOBKM DakajiaBpa

Juctummaa «Teopust cBapOYHBIX MPOIECCOB» BXOIUT B BapUATHUBHYIO 9acTh Ooka 1 00-
paszoBatenbHOU nporpammel b1.B.06.

JIist u3ydeHwusl TUCIUTUTMHBI HEOOXOIMMBI 3HAHUS (YMEHUS, BIIaJIeHus ), cHhOpMUpPOBAHHBIC B
pe3ynbrate uzydeHus aucuuruini: marematuka b1.b.09; ¢usuka b1.b.10; xumusa b1.b.11; snek-
TpoTexHHKa U 3nekTponuka b1.b.17; mammnocrpourensueie Marepuaisl b1.65.18; meramioBenenue
B cBapke b1.B.04.

3uanus (yMEHUS, BIAJICHUS), TIOJyUYSCHHBIC IPU M3YYCHUH NAaHHOW JWCIHILIMHBI OYAYyT He-
00XOJIMMBI 1711 OCBOCHUS TUCIUILINH: MPOU3BOCTBO CBapHbIX KOHCTpyKIuii b1.B.05, ocrarounsie
HanpsbkeHuss U nedopmanuu npu cBapke b1.B.11; cBapka crenmanbHBIX CTaJlleli W CIUIaBOB
b1.B.10; TexHOJMIOrMYeCcKre OCHOBBI CBAPKH IU1aBiaeHueM U AaBieHueM b1.B.08; koHTakTHas cBapka
b1.B.09; nns mpoxokIeHUE MPOW3BOJCTBEHHOHN - MPAKTUKH IO MOJIYYCHHUIO MPOodeccroHATbHBIX
YMEHH U ombITa npodeccruonanbHoi aearenbHoctu b2.B.02(I1).

3 Komnerenuuu odyuaromerocsi, popmupyemMbie B pe3yibTaTe OCBOCHHUS TUCHUILIUHBI
(Moay.si) M NJIAHMpPYeMble pe3yJIbTaThl 00y4eHHu sl

B pe3synbTare ocBOeHUs NUCHUIUIMHBI (MonyJis) «Teopusi cBapOUHBIX MPOIECCOB)» 00ydaro-
IMHCS T0JKeH 001aaTh CIEeYIOUMMHA KOMIIETEHIUSIMHU

CtpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs

KOMIICTCHIIUHN

[TK-1 cnocoGHOCTBIO K CUCTEMAaTHUYECKOMY M3YUEHHIO HAyYHO-TEXHHUECKOW MH(pOpMaluu, oTede-
CTBEHHOTO U 3apy0€KHOT0 OMbITa 10 COOTBETCTBYIONIEMY MPO(UIIIO MOATOTOBKH

3HaTb CYITHOCTB TCOPETHUICCKUX OCHOB CBAPKH, OCHOBHBIC TCOPECTUUCCKUE 1010~
JKCHHA, KaCaromreCsa NCTOYHUKOB CBAPOYHOT'O HArpe€Ba, TCIIJIOBBIX IMPOLEC-
COB IIpU CBAPKE, UBMCHCHUA CTPYKTYPBI U CBOMCTB MeTaJjljia 104 BJIMAHUEM
TGpMO}Ie(l)OpMaHI/IOHHI)IX IUKIIOB CBApPKH, MCTAJLUTYpPTHUU CBAPKU, U DJICMCH-
ThI XUMHYECKOM TCPMOANHAMUKH, O6pa30BaHI/IH CBapOYHOI'0 COCANHCHUA
IIpH CBAPKE JABJICHHUEM U IIJIABJICHUCM

YMeTh OKCIICPUMCHTAJIIBHO UCCJIICIOBATH OCHOBHBIC CBAPOYHBIC ITPOLCCCHI U pacC-
CUHUTBIBATH MMApaMETPhI OTUX NPOUECCOB C UCITIOJIB30BaAHUEM, B HaCTHOCTH,
KOMHLIOTCpHOfI TCXHHUKHU

Brnanets METOJIaMU MPOBEACHHS KOMITJIEKCHOTO TEXHUKO-3KOHOMHYECKOI0 aHaJIn3a
111 00OCHOBAHHOTO MPUHATHUS PEIIEHUH, U3bICKaHUsI BO3MOXHOCTH COKpa-
LIEHUs [IUKJIA paboT, CONEHCTBHS MOATOTOBKE MPOLECCa UX PEeATH3aLUU C
obecrieyeHreM HEOOXOJUMBIX TEXHUYECKUX JaHHBIX B MAITUHOCTPOUTEIb-
HOM (CBapOYHOM) IPOU3BOJICTBE

ITK-2 YMCHHEM obecneynuBaTh MOACIINPOBAHUC TCXHUYCCKUX 00BEKTOB U TEXHOJOTHUYECKUX npo-
OECCOB C UCIIOJB30BAHUEM CTAHAAPTHBIX IMTAKECTOB U CPEACTB aBTOMATU3UPOBAHHOI'O ITPOCKTUPOBA-
HUs, MPOBOAWUTDH SKCIICPUMCHTHBI 11O 3aJAHHBIM MCTOJJUKAM C 06p360TKOI7I 1 aHAJIM30M PC3YyJILTATOB

3HaTh ‘ MCTOABI MOACIUPOBAHNUEC TEXHUYCCKUX 00BEKTOB M TEXHOJOTHYSCKUX Ipo-




LIECCOB

YMern HCIIOJIb30BATh CTAHAAPTHBIC IMTAKCThI U CPECACTBA ABTOMATU3UPOBAHHOI'O
IIPOCKTUPOBAHN A
BJIaI[eTB HaBbIKaMHU MMPOBCACHU S SKCIICPUMCHTAJIbHBIX I/ICCHG,[[OBaHI/Iﬁ

[1K-4 criocoOHOCTBIO

y4aCTBOBAaTh B pa60Te HaJl THHOBAIMOHHBIMHA ITPOCKTAMHU, HUCIIOJIb3Y: 0azo-

BBIC MCTO/bI HCCHGI[OB&TCHLCKOﬁ JACATCIIBHOCTH

3HaTh METOBI UCCIIEA0BATEIbCKON AESITCIILHOCTH
YMeTn TT0JTH30BaThCS UCCIIE0BATEIBLCKUM 000Dy I0BAHUEM
Bianers HaBBIKAMU KOMaHJTHON pabOTHI

IIK-17 YMCHHUEM BBI6I/IpaTI) OCHOBHBIC U BCIIOMOI'aTCJIbHBIC MaTEpHAJIbI U CIIOCOOBI pcanru3anumn oc-
HOBHBIX TCXHOJIOTHYCCKUX MNPOHCCCOB U NPUMCHATL IMPOrpEeCCUBHBIC METOMAbI 3KCILTyaTalluu TCX-
HOJIOTHYCCKOI'O 060py,HOBaHI/IH TP U3TrOTOBJICHUN I/IB,Z[GJ'II/Iﬁ MallMHOCTPOCHUS

3HaTh CHoCcOOBI peann3aii OCHOBHBIX TEXHOJOTHYECKHIX MTPOIIECCOB

Ymers IIPUMEHSATH POrPECCUBHBIE METO/IBI IKCIUTYyaTallMh TEXHOJIOTUYECKOTO
000pyI0BaHUs MIPU U3TOTOBJICHUM U3ACIIUNA MAITUHOCTPOCHUS

Bunaners YMEHHEM BbIOMPATh OCHOBHBIE U BCIIOMOTAaTEIbHbIE MAaTEpUaIbl

[1K-18 ymenueM mNpUMEHSATh METOABl CTAHAAPTHBIX MCIBITAHWM [0 OIpeneNeHUuI0 (HU3HKO-
MEXaHUYECKUX CBOMCTB M TEXHOJIOTHYECKUX TOKA3aTeNIel MCIOIb3YEMbIX MAaTEPUATIOB U TOTOBBIX

U3Ienni

3HaThb (DU3HKO-XMMHYECKHE CBOMCTBA MATEPHAIIOB

YMmerh MIPUMEHSTHh METOJIbI CTAHIAPTHBIX UCITBITAHUI

Bnanets HAaBBIKAMU OIpeIeNIeHUs] GU3NKO-XHMHUSCKUX CBOWCTB MaTEPHUAJIOB




4 CTpyKTypa U coJepkaHue JTUCUMILIIMHBI (MOXYJIs1)

OO01mast TpyA0€MKOCTh JUCIUTIITMHBI COCTABIISACT / 3a4ETHBIX eIUHUI] 252 akaj. 4acoB, B TOM YHUCIIE:

- KOHTaKTHas pabora — 128,5 akan. 4acos:
aymuTopHas — 122 akaj. 4acos;
BHEayJIUTOpHAas — 6,5 akaJl. 4acoB.

- camocTosTenbHas pabora — 87,8 akas. gacos.

- IOJTOTOBKA K K3aMeHY — 35,7 aKaj. Jaca.
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CamocrosTenbHOE U3Yy- [1K-1 - 3yB
1.Tema YyeHue yueOHOM U crpa- [1K-2 — 3yB
Beenenue. ®usnueckre OCHOBBI U KJIac- 6 |4 - - 6,3 |Bo4HOI1 MuTEparypsl 1o |Hanmnvne KOHCTIEKTOB JIEKITHiA [1K-4 — 3yB
cU(UKAIMS IPOLIECCOB CBAPKU paccMaTpuBaeMou TeMe I1K-17- 3yB
I1K-18- 3yB
2.Tema I1K-1 —3yB
OU3NKO-XUMHUYECKHE TPOIIECCHI B 1yTO- CamocTosATeNnbHOE U3Yy- K-2 3yB
BOM pazpsze. [IpoBogumocTs TBEpAbIX 6 | 5 6 g |deHue yueOHOIl 1 cripa- |Hannune KoHCTIEKTOB JIeKLuii, caaya K-4 3yB
TeJ, )KUJKOCTEH U razoB. PasHoBuaHOCTH BOYHOMH JINTEPATYPHI 110 |IPAKTUYECKUX padboT MK-17 3yB
JyTOBBIX pa3psii0B, IPUMEHIEMBIX B CBa- paccMaTpuBaeMou TeMe K-18 3yB
POYHON TEXHHUKE. Y
3 Tema CamocTosTenbHOE U3y- I1K-1 —3yB
: yeHue yueOHOM U cipa- . [1K-2 — 3yB
TepMuyeckue He1yroBble HCTOUHUKH s Hanuuune KOHCIEKTOB JIEKLUH, ciaya
6 |5 - 41 6 |[BOYHOI JUTEpaTypHI IO [1K-4 — 3yB
9Hepruu. XMMUYECKNE UICTOYHHUKH 3HEP- o NPAaKTUYECKUX paboT
paccMaTpuBaeMoM TeMe [1K-17- 3yB
TUH.
I1K-18- 3yB
4. Tema CamocrosTenbHOe U3y- . [1IK-1 —3yB
o Hammune KoHCIEKTOB JIEKITNH, clraua
TepMonpeccoBsle U IPECCOBO- 6 |5 - 6 6 |ueHue yueOHOI u crpa- [1K-2 —3yB
s NPAaKTUYECKUX paboT
MeXaHMYeCKHe CBapo4Hble nporecchl. Oc- BOYHOMH JINTEPATYPHI 110 I1K-4 — 3yB
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HOBHBIE [TOHATHUS U 3aKOHBI B pacyeTax Te- paccMaTpuBaeMoi TeMe I1K-17-3yB
IIJIOBBIX IIPOLIECCOB IIPU CBAPKE. I1K-18- 3yB
5 Tena CamocrosTenbHOe U3y- [1IK-1 - 3yB
: YeHue y4eOHOHU U cIipa- . [1K-2 — 3yB
TemnoBbIe MpoIECcCh IPH HarpeBe Tel Uc- > Hann4ne KOHCTIEKTOB JIEKIUH, caaya
6 |5 - 61 6 |BOYHOI TUTEPATYPHI 11O [1K-4 — 3yB
TOYHUKAMH TEIJIOTHI. o IPAaKTUYECKUX paboT
paccMaTpuBaeMoi Teme [1K-17- 3yB
HarpeB u ruiaBnenne Merasuia pu cBapke.
I1K-18- 3yB
6. Tema CamocrosiTenbHOE U3Yy- [1K-1 - 3yB
: YyeHue yueOHOM U crpa- . [1K-2 — 3yB
TepmoauHaMuyeckue, 3JIeKTPOXUMHUYe- s Hannyne KoHCIIEKTOB JIeKLuil, caaya
6 |5 - 61 6 |BOYHOI JUTEpATYpHI 11O [1K-4 — 3yB
CKHE W KHHETHYECKUE OCHOBBI METAJLTYp- o NPaKTUYECKUX paboT
HMECKIX TIPOLECCOB CBADKH paccMaTpuBaeMon TeMe I1K-17- 3yB
P P I1K-18- 3yB
CamocrosTensHOe U3y- I1K-1 —3yB
7. Tema YyeHue yueOHOU U cipa- . [1K-2 — 3yB
J Hann4ne KOHCTIEKTOB JIEKIUH, caada
Mertamtypruyeckue rnpouecchl npu ceapke | 6 | 5 - 6 6 |BOYHOI JUTEpaTypHI IO I1K-4 —3yB
o IPAaKTUYECKUX paboT
IIJIaBJICHUEM paccMaTpuBaeMoM TeMe [1K-17- 3yB
I1K-18- 3yB
Hroro 3a cemecTp 6 |34| - |[34/14U| 36,3 IK3aMeH
CamocTosTenbHOE U3Yy- [1K-1 —3yB
8. Tema yeHne y4eOHoM U cripa- |Hammane koHcnekToB Jekmwid, cnava | [TK-2 — 3yB
MerTtannypruueckue mpoLeccsl Ipy pas- 73 3 3 8  |BOYHOI TUTEpaTyphI IO |IPAKTUYECKHUX U JabopaTtopHbIx pa- | [IK-4 —3yB
JIMYHBIX BUJIAX CBAPKU paccMatpuBaeMoii Teme 60T [1K-17- 3yB
I1K-18- 3yB
9. Tema 713 3 3 7 CamocrosTenbHoe u3y- |Hammune koHcnekToB ekuuid, caaya | [IK-1 —3yB
[Tonsartue o nedexkrax KpUCTANINIECKON YyeHue Y4eOHOH U cIipa- |IpaKTUUeCKuX U JlabopartopHbix pa- |I[1K-2 —3yB
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peleTKn BOYHOM JIUTEPATYpPHI 110 |O0T [1K-4 — 3yB
paccMaTpuBaeMoM TeMe [1K-17- 3yB
I1K-18- 3yB
CamocrosTenbHOE U3Yy- [1K-1 - 3yB
10. Tema yeHue yueOHol u cipa- [Hanuyre KOHCIIEKTOB Jiekiuii, caaya | [IK-2 — 3yB
TepmoaeopmannoHHbIE TPOIECCHI MTPH 73| 34 31 8,5 |BOYHOI MUTEpaTypHI MO |IPAKTUYECKHUX U JTabopaTtopHbix pa- | [1K-4 —3yB
CBapKe paccMaTpuBaeMoi Teme |00T [1K-17- 3yB
I1K-18- 3yB
11. Tema CamocrosTenbHOe U3y- [1IK-1 - 3yB
i . YyeHue yueOHOH U cripa- |Hammume koHcnekToB jieknuid, cnayda | [1K-2 — 3yB
OO6pa3oBaHue CBAPHBIX COSAMHEHUN U o
. 73| 34 31 7 |BOYHOH JUTEpaTyphl M0 |IPAKTUYECKUX U JabopaTopHbIx pa- |[IK-4 —3yB
(dbopMHpOBaHUE TEPBUYHON CTPYKTYPbI o
paccMaTrpuBaeMoii Teme 00T [1K-17- 3yB
MeTaJlja 1Ba
I1K-18- 3yB
CamocrosiTenbHOe U3Y- I1K-1 —3yB
12. Tema yeHue yueOHoH U cripa- [Hamumume koHCnekToB jekiui, cnaya | [IK-2 — 3yB
XuMH4ecKasi HEOAHOPOJIHOCTb CBAPHOTO 7|2 2 2 7 |BOYHOI JUTEPATYpPHI 110 (IPAKTUYECKUX U JabopaTopHbIX pa- |[1K-4 —3yB
COEIMHEHUS paccMaTpuBaeMoit TeMe |00T I1K-17- 3yB
I1K-18- 3yB
CamocrosTensHOE U3y- I1K-1 —3yB
13.Tema yeHne y4eOHoM U cripa- |Hammane koHcnekToB jekmwid, cnava | [TK-2 — 3yB
[Ipupona obpazoBanus ropsuux u xonona- | 7 | 2 | 21U 21 7 |BOYHOH JUTEpaTyphl M0 |IPAKTUYECKHUX U JabopaTtopHbIx pa- | [IK-4 —3yB
HBIX TPELINH IIPH CBapKe paccMatpuBaemMoii Teme 60T [1K-17- 3yB
I1K-18- 3yB
14. Tema CamocrosaTenbHoe n3y- |Hannume KOHCIEKTOB Jiekuui, caaya | [TIK-1 —3yB
®da3oBbIe U CTPYKTYpHBIC IpEBpamieHUsI B | 7 | 2 2 2 7  |deHWe y4yeOHOM U crpa- |MpaKTUYeCKuX u JadopatopHbIx pa- |[1K-2 —3yB
MeTaJllaX B TBEPJOM COCTOSIHUH NPH BOYHOM JIMTEPATYpPHI 1O [00T I1K-4 — 3yB
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CBapKe paccMaTpuBaeMoi TeMe I1K-17- 3yB
I1K-18- 3yB
Hroro 3a cemecTp 7 |18 (18/81| 18/8U | 51,5 3a4er, KypcoBoO#i IPOEKT
Hroro nmo aucuunianxe 52 |18/8U|52/221 | 87,8 JK3aMeH, 3a4eT, KypcoBOil NPOeKT

W — B ToM uucie, yackl, OTBEJCHHBIC HA pabOTy B HHTEPAKTUBHON (hopme.




5 O6pa3oBaTte/ibHbIe M HHPOPMALMOHHBbIE TEXHOJIOTUH

Jliia peanuzanuu NpeayCMOTPEHHBIX BUOB y4eOHOM pabOThl B KauecTBE 00pa30BaTEIbHbBIX
TEXHOJIOTHH B MPENOIaBaHUU JUCIUTUINHBI « Te0oprs CBApOYHBIX MPOIIECCOBY HCIIOIB3YIOTCS:

1. Tpaouyuonnsie oopazosamensHuvie mexHoa02uu OPUESHTUPYIOTCS HA OpraHU3AIHIO 00-
pa30BaTENLHOTO MPOIlecca, MPEANOJIATAONIYI0 MPSMYI0 TPAHCIIAIMIO 3HAHUI OT IperoaaBarens K
CTYIEHTY (NMPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHbHO-UUTFOCTPATUBHBIX METOJ0B OOy4YEHUS).
Y4eOHast IesSTEIBHOCTh CTYICHTa HOCHT B TAKUX YCIIOBHUSX, KaK MPABWIIO, PEPOIYKTHUBHBIN XapakK-
Tep.

Dopmbl yuedOHbIX 3aHAMUTL C UCNOIb306AHUEM MPAOUUUOHHBIX MEXHOIO02UIL:

WNudopmanvonHas nekuus — MOCIEI0BAaTeIbHOE U3I0KEHUE MaTepualia B JUCHUIIIMHAP-
HOW JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIECTBEHHO BEpOATBLHBIMH CpeICTBaMH (MOHOJIOT Mpernoia-
BaTes).

[IpakTudeckoe 3aHATHE, TOCBSIIEHHOS OCBOCHHIO KOHKPETHBIX YMECHH M HAaBBIKOB IIO
MPEJIOKEHHOMY allTOPUTMY.

JlaboparopHasi paboTta — opraHu3anusi y4eOHOH padOTHl C pealbHBIMH MAaTCPHAIBHBIMU U
MH(OPMALIMOHHBIMU OOBEKTAaMH, SKCIIEpUMEHTalIbHAs padoTa ¢ aHAJIOTOBBIMU MOJENSIMH peallb-
HBIX O0BEKTOB.

2. Hugpopmayuonno-KOMMyHuKayuoHHole 00pazosameibHbvle MEXHON02UN — OpraHu3a-
1ust 00pa30BaTENBLHOrO MPOIIeCcCa, OCHOBAHHASI HA MPUMCHCHHUH CIICIUAIM3HUPOBAHHBIX MPOTPaAMM-
HBIX CpeJl M TEXHHYECKHUX CPEJCTB paboThI ¢ HH(pOpMaIueH.

Dopmbl yueOHbIX 3aHAMUN C UCNOIb306AHUEM UHMOPMAUUOHHO-KOMMYHUKAUUOHHBIX
mexHoao2ul:

JIekus-BU3yalIn3aims — U3JI0)KCHHUE COJICPIKAHMS COITPOBOXKIAETCS IPEe3CHTANEH (JeMOH-
CTpaluel yueOHBIX MaTepuaioB, IPEICTABICHHBIX B PA3JIMYHbIX 3HAKOBBIX CUCTEMAX, B T.4. UJLIIO-
CTPaTUBHBIX, TpaQUICCKUX, ayTU0- U BUICOMATEPHAIIOB).

[IpakTudeckoe 3aHsTHE B (opMe MPE3CHTAMHA — MPEACTABICHUE PE3yIbTaTOB MPOCKTHON
WIM UCCIIEOBATENBCKON JIeATETHbHOCTH C MCIOJIB30BAaHUEM CIICIHATHN3UPOBAHHBIX MPOTPAMMHBIX
cpen.

6 YueOHO-MeTOoqUYeCKOE 0O0ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

[To nuctumuinne «Teopus cBapOYHBIX MPOIIECCOB» NMPEAYCMOTPEHA ayJUTOPHAs U BHEAYIH-
TOpHasi CaMOCTOATENbHAs paboTa 00yJarOLIUXCS.

AynuropHas caMoCTOsITeNIbHAs paboTa CTY/I€HTOB IPEANOAraeT peleHne KOHTPOJIbHbIX
3a]a4 Ha MPaKTHYECKUX 3aHATHSIX.

s 6 cemecTpa

IIpumepHbIe ayAUTOPHBIE KOHTPOJIbHBIE padoThI (AKP):

AKP Nel «PaccunraiiTe npupalleHue TeMIepaTypsl B TOUKE Tela PU BO3AEHCTBUU JJIEK-
TPUYECKOUN Ayru»

Ha noBepxHOCTH MacCHMBHOTO T€Na U3 HU3KOYIJIEPOJUCTON CTAJIM TOPUT HEMOABHMIKHAS AY-
ra, KOTOpYI0 MOYKHO CYMTAaTh TOUEYHBIM HENIPEPHIBHO ACHCTBYIOLUIMM HETIOABHKHBIM UCTOYHHKOM
TeroThl. OnpeenuTh MpupalieHle TeMIepaTypbl B Touke Ha paccTosHuu R = 15mm coycets t = 20
cek mocyie Havana Harpesa mipu | = 200A, U = 30B, KITJIn =0,7.

IIpumepHble HHAUBHAYATIbHBIE JoMamIHue 3ananus (U13):

M3 Nel «Paccunrarh pazmep U30TEPMBI Ha IOBEPXHOCTH TeNa MPHU IEHCTBUU dIEKTPHUE-
CKOM TyTH»

Ha noBepxHOCTH MacCUBHOIO Te€Na JBUKETCS TOUCUHBIN UCTOYHHUK TETIOTHI MOLTHOCTBIO
6000BT. OnpenenuTh paccTOSHUE OT UCTOYHUKA TEIUIOTHI 10 KoHIa u3otepmbl T = 820 °C. Koad-
¢urmenT rerutonpoBogHocTH MeTayia A = 0,4 Bt/(cm-°C).
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IIpumepHasi Tema KypcoBbIX npoekToB (KII):

«PacyeT TeroBbIX MPOIECCOB MPU CBAPKE

IIpumepHoOe 3a1aHNe HA KYPCOBOM NMPOEKT:

Paccunrath TEMIICPATYPHO-BPCMCHHBIC XaPAKTCPUCTHUKHU TOUCK TCJIa B COOTBETCTBUU C HU-
JKEIPUBEIEHHBIMU PacueTHBIMU cxeMaMu. ONpenenuTh TeMIIEpaTypHOE MoJje Tea, CKOPOCTH OX-
JaKJEHUS M TEPMUYECKHUM LIUKII PA3IMYHBIX TOYEK Tella MpU AeMCTBUU CBAPOYHOTO UCTOYHUKA Te-
IJIOTHI.

Yacts 1.
TRX) =T, +— 1 exp(——— (R +X),
2.1-A-R 2.a
rac R - JJINHA paI[I/IyC‘BeKTopa paCCManI/IBaeMOﬁ TOYKH, CM,

T\, - navanenas Temneparypa nsnemns, °C;

g= I*U*n - apdexrrBHas TemnoBas MOIIHOCTH, BT;
A - ko3 durent rertonposoaHocTu, B1/(cm:°C);
V - CKOPOCTh CBapKH, CM/CEK;

a - K03 GUIUEHT TeMIIepaTypOrpOBOIHOCTH, CM?/C.

R=Xx*+y*+2°%,
Iac X, y, Z - KOOp[[I/IHaTBI paCCManHBaCMOﬁ TOYKH, CM.
Yactn 2.
T-T,)°
o2 T=T
glv

rie A - KoadduuueHt rermronposogHoctu, Br/(cm-°C);
T - TemrepaTypa Ipu KOTOPO# ONpeIeNaeTcss CKOPOCTh oxakaenus, °C;

T - mavanenas Temmneparypa n3nenns, °C;

g - ¢ dexTruBHAs TETIOBas MOIITHOCTh, BT;
V - CKOPOCTb CBapKH, CM/CEK.

Yacrts 3.

rae t- ko3¢ HUIUeHT TenIonpoOBOIHOCTH, CEK
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7 OueHoOYHbIE CPeICTBA ISl NPOBeeHUs IPOMEKYTOYHOI aTTecTaluu

HpOMe)KYTOLIHaSI arTecTanus UMECT LEJIbIO OIIPCACIINTE CTCIICHD JOCTHXXCHUS 3alJIAaHUPOBAHHBIX PE3YJIbTaTOB O6y‘IeHI/Iﬂ 10 JUCHHUITIIMHE «Teo-
pusd CBAPOYHBIX HNPOUCCCOB» 3a ABA CEMCCTpa U MPOBOJUTCA B (I)opMe OK3aMCHa B HICCTOM CCMCECTPE, 3a4€Ta U 3allIUTbI KYPCOBOI'O ITPOCKTA B CCABMOM

cemecTp.

a) [lnanupyembie pe3yJbTaThbl 00YyUeHHs U OLlEHOYHbIE CPEJACTBA ISl POBEACHUS NMPOMEKYTOUHON ATTeCTAlNM:

CtpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Inanupyemsle
pe3yibTaThl 00yYSHHUS

O1neHOYHBIC CPEACTBA

ITK-1 cnocoOHOCTBIO K CUCTCMATUYCCKOMY H3YUCHUIO HaquO'TeXHquCKOﬁ I/IH(I)OpMaI_[I/II/I, OTCYCCTBCHHOI'O U 3apy6e>KHor0 OIIbITA IO COOTBCTCTBYIO-

nieMy IpoQUITIO TTOrOTOBKH

3HaTh CYILIHOCTb TEOPETUYECKUX OCHOB CBAPKU, OCHOBHBIE TEOPETH-
YECKHE MOJI0KEHNs, KaCaroLMeCcss HCTOYHUKOB CBAPOYHOIO
Harpesa, TeIUIOBBIX MIPOLECCOB IIPU CBAPKE, U3MEHEHUS
CTPYKTYPBI M CBOWCTB METaJlIa IO/ BIHSIHUEM TepMozedop-
MAaIMOHHBIX LIUKJIOB CBaPKU, METAJUIYPTHHU CBAPKH, U DJIEMEH-
ThI XUMUYECKON TEPMOAMHAMUKH, 00OpAa30BaHUS CBAPOYHOTO
COCIMHEHMS IIPU CBApKE JABJICHUEM U ILIABIIEHUEM

IlepeyeHns TeopeTHYECKHX BONPOCOB K IK3aMeHY:
1. Kakye ocHOBHBIE HCTOYHUKH TEIIa IPUMEHSAIOTCS B CBAPOYHOM TEXHU-
ke. KakuMm TpeGoBaHUSAM OHU JIOJKHBI YIOBIETBOPSTS.
2. CpapouHas ayra U €e CBOICTBa.
3. Uro Takoe TemiaoBas MOLIHOCTh MCTOYHHKA Teruia. E€ xapakrepu-
ctuka u KIIJI.
4.  Crarudeckas (BOJIbT-aMIIEpHAs) XapaKTEePUCTUKA TYTH.
5. IIpormeccel, mpoTekaromye B CTOI0E TyrH U UX CYIIHOCTb.
6. IIpomecc TtepmosnekTpoHHON smuccuu. CymHOCTH M (PAKTOpHI,
BJIMSIONIME HA 3TOT IPOILIECC.
7. B yewm paznuune MexaHHW3Ma MPOBOAMMOCTHU TOKA VIS )KUIKOTO Me-
Tajia u nuiaka?
8. Cnoco0bl mepenaun Teruia B TBEPAOM Tel€ U C €ro MOBEPXHOCTH.
OcCHOBHBIE TEIUIO(PU3NIECKUE BEINYNHbI, TOHSATUS U ONIPEAETICHUS.
9. VYpaBHeHHE TEIJIONPOBOAHOCTH. YTPOILEHHBIE PACUETHBIE CXEMBI
HarpeBaeMoro Tejaa ¥ HCTOYHUKOB TeIlIa.
10. Pacnpocrtpanenue Temia B 06CKOHEUHOM M OTPAaHUYEHHOM Telle.

IlepedyeHnb TeopeTHYECKNX BOMPOCOB K 3a4eTy:
11. PacuerHble cXeMbl HarpeBa MeTaIa JyTOMH.
12. Pacuer mporecca pacpoCTpaHeHHs TeIUIa MPU HAIUIaBKE BaJMKa Ha
MacCHUBHOE TeJIO ¥ MPU OJHOMPOXOIHON CBapKe MIACTHH BCTHIK.
13. HarpeB MOIIHBIMU OBICTPOABIKYIIMMHUCS HCTOYHHMKAMH TeILIA.
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TepMmuueckuit MK 1 MAaKCUMAaJIbHbIE TEMIIEPATYPHI.

14. Harpes u ruaBieHue 3JIEKTPOAA U IPOBOJIOKHU MPH JTYTOBOM CBapKe.
15. Harpes u nporuiaBieHue OCHOBHOTO MeTaJljla CBApOYHON JTYTOH.

16. CymHocTh nepBOro Hayaja TEPMOJUHAMHUKHN U €T0 MaTEeMaTUYECKOEe
BBIpa)KEHHE.

17. CymHocTs BTOPOro Hayajga TEPMOIUHAMUKHA M €T0 MaTeMaTHYECKOe
BBIpa)KEHHE.

YmMmern

OKCIICPUMCHTAJIBHO UCCJIICAOBATH OCHOBHBIC CBAPOYHBIC ITPO-
LECCHI U paCCUMUTBIBATE MMApaMETPhI OTUX IIPOLECCOB C UC-
I10JIb30BAHUEM, B HaCTHOCTH, KOMHBIOTepHOfI TCXHUKHU

[IpakTuueckas padora Ne
N3y4deHue 3j1eKTPUYECKOI CBAPOYHOM TyTrU
1. Onpenenutp pa3pbIBHYIO AIUHY AYTH, FOPAIIEH MEXAY IUIaBSILIN-
MUCS ¥ HETUIABALIUMHUCS 3JIEKTPOIAMHU U MIpeiesibl 3HaYeHUsI TOKa U
HaIpPSDKEHUs, IPU KOTOPBIX MPOUCXOAUT €€ OOpBHIB;
2. ChopmynupoBaTh BBIBOJIBI 110 paboTe;
3. CocTaBUTh OTUET.

IIpumepbl NpakTHYECKUX BONPOCOB K 3a4eTy:
1. PaccunraTh CKOPOCTH OXJIQXKACHUS NPU HAILJIABKE BaJIMKa HAa Mac-

CHBHOC TCJIO:
2
q/v
2. Paccuurath CKOPOCTD OXJIAXKACHUS ITPU HAIIJIABKE BaJIMKa Ha IJ1a-
CTHHY:
T3
W= —2 n]\,(;p_[..T_T'IL?
[4/(v8)]

Bnanets

METOJIaMH IPOBEACHUSI KOMIIJIEKCHOTO TEXHUKO-
SKOHOMMYECKOTO aHau3a JJi1 000CHOBAaHHOI'O IPUHSTHUS pe-
IIEHUH, U3BICKAaHHSI BO3MOXKHOCTH COKpPAIEHUs [IUKIa padorT,
COJZIeMCTBUS MOATOTOBKE MpOLiecca X peau3aluy ¢ odecrie-
YEeHHEM HEOOXOJMMbIX TEXHUUECKUX JJAHHBIX B MAIIMHO-
CTPOUTENHLHOM (CBapOYHOM) IIPOU3BOJICTBE

JIaGoparopHas pab6ota Ne

CTpyKTypa MeTa/lJia CBapHbIX 1IIBOB
L{enb paboThI: 03HAKOMUTBCS € XapaKTEPOM M OCOOEHHOCTSAMU CTPYK-
TYpBI CBAPHBIX IIBOB, MOJYYSHHBIX TPU Pa3IIMUHBIX CIIOCO0aX CBAPKH.
1. PaboTa 3akmoyaercs B MeTaJIOrpauuecKoM U3YYEeHUH CTPYKTYPHI
HATUTIABJICHHBIX BAJIMKOB U IIBOB TI0 TIOJTOTOBJICHHBIM HITH(aM;
2. CchopmynupoBaTh BBIBOJBI IO PaboOTE;
3. CocTaBUTh OTYET.

IIpumepbl NpaKTHYECKUX BONIPOCOB K IK3aMeHY:
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1.Onpenenuth pa3mep 30HbI HarpeBa B MAaCCUBHOM TeJIE:

9/ = 1/ 8¢
nevcpAT,

2. OmnpenenuTb pa3Mep 30HbI HArpeBa B IJIACTHHE:

N

_ e
2 vepdAT

I1K-2 YMCHHUEM obecreynuBaTh MOACIINPOBAHUC TEXHUYCCKUX 00BEKTOB M TEXHOJOTHYECKUX IIPONLECCCOB C HMCIIOJIB30BAHMEM CTAaHAAPTHBIX IMaKETOB U
CpCACTB aBTOMATU3UPOBAHHOI'O MMPOCKTUPOBAHUA, TPOBOJUTD SKCIICPUMCHTHI 110 3aJaHHBIM MCTO/IUKAaM C O6pa6OTKOI7I M aHaJIM30M PE3YyJIbTAaTOB

3HaTh

MCTOAbI MOACIIMPOBAHHUEC TCXHUYCCKUX 00BEKTOB M TEXHOJIO-
THYCCKUX IMPOLECCCOB

IlepeueHb TeOpeTHYECKNX BOMPOCOB K IK3aMeEHY:
18. Yrto BeIpakaeT coO00H XUMUYECKUN MTOTEHITUAT CHCTEMbI?
19. OcobGennoctu mporeccoB AUQGY3UN MPOTSKAIOIIUX TP CBApPKE
TJTABJICHUEM.
20. Kak BrnusieT naBiieHHE W TeMIIEpaTypa Ha MOJIOKEHUE KOHCTAHTHI
PaBHOBECHSI PEAKIIUIL?
21. Kaxue ycioBusi HEOOXOIUMBI Ui PAaCTBOPEHUS T'a30B B JKUIKOM
daze? B yem cymHocTh 3akoHa pacnpenenenus Hepacra?
22. YcrnoBus TUTaBICHHUS METalla U CYIIECTBOBAHHS €TO B JKUIKOM CO-
CTOSIHUHU.
23. Buael mepeHoca 3JIEKTPOHOTO METaluia 4epe3 JIyrOBOW MpOoMe-
KYTOK.
24. Onummre MexaHW3M HACBIIEHNS KUIKOT0 METaJlIa Ta3aMu.
25. Kak momagaroT KUCIOpOJ, a30T M BOJOPOJ B PEAKIIMOHHOE MpO-
CTPAHCTBO TIPW JYTOBOW CBapKe W KaK OHM BIHSIOT Ha CBOWCTBO CTa-
mm?
26. Ha3nayeHue miakoB mpu cBapke. MoseKynspHas 1 MOHHAs T€O-
pHS IIIJTAKOB.
27. Meramtyprudeckre GyHKIAHU IITaKOB.

IlepeyeHb TeopeTHUYECKUX BOMPOCOB K 3a4eTy:

28. TIlporecchl OKUCIIEHUS, PACKUCIICHUS U JIETUPOBAHUS TIPH CBapKe
TUTaBJICHHUEM.
29. Onummre npouecc papUHUPOBAHUS CTAIH OT cephl U pocdopa.
30. OcobenHoCTH yclIOBUH paUHUPOBAHUS CTATHM IIJIAKOM TIPH Y-
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TOBOM CBapKe M0 CPABHEHUIO C MAPTEHOBCKHM ITPOIIECCOM.

31. Pousp Ca u Mn B mporniecce paMHUPOBAHHSI CTATH OT CEPBHI.

32. HemnpepsiBHas 1 IeprOANYECKAs KPUCTAIITU3AIMS METAIlIa TIIBa.
33. Tlporweccsl KpUCTAILIM3AMKA METAJIA TIPU CBapKe.

34. 0COOCHHOCTH MEPBUYHON KPUCTAILIM3AIMU NIPU cBapKe. [[puduHbI
CIIOUCTOCTH M CTOJIOYATOCTH CTPOCHHSI CBAPHBIX IIIBOB.

Ymers UCII0JIb30BaTh CTAHJAPTHBIE IIAKETHI U CPEACTBA ABTOMATU3H- [IpakTuyeckas pabora Ne
POBaHHOT'O ITPOEKTUPOBAHUS Harpes u oxy1a:kaeHue MeTaJ11a IPH HAIVIABKE BAJIUKA

HA IJIACTHHY
[{enb pabOThI: U3YIUTHh METOJAUKY YKCIIEPUMEHTATBLHOTO ONPEICIICHHUS
TEPMHUYECKUX LIUKJIOB OCHOBHOT'O METAJUIA IIPH CBAapKe.
1. IlonyuuTs ¥ IPOAHATU3NPOBATH FIKCIIEPUMEHTAIbHBIE JAHHbIE 110
HarpeBy MeTajula B 3aBUCUMOCTH OT IIMPHUHBI IUIACTUHBI U PACCTOSIHUS
OT OCH IIEpEMELICHUS CBAPOYHOM AYTH;
2. CchopmynupoBaTh BBIBOJbI IO PaboOTE;
3. CocTaBUTH OTYET.

IIpuMepbI NPAKTHYECKUX BONPOCOB K 3a4eTy:
1. OueHuTh ATMHY CBapOYHOM BaHHBI MPY HAIJIABKE BaJIMKa HA Mac-
CHUBHOE TeJIO:
=9
231'1' ( TIIJ‘I - TH}
2. Ouenuts nosHbIA TeruioBoi KITJ[ HammaBku:

n.=vF ph,,/(UI)

Bnaners HaBbIKaMH MIPOBEJICHUSI SKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUM JlaboparopHas pabota Ne

CTpykTypa MeTa/li1a TePMUYECKH 00PadOTaAHHBIX

CBAPHBIX COCIMHEHUI

HeJ’IB pa6OTBII O3HAKOMUTBCA C BIUAHUEM Pa3JIMYHBIX BUJ0B ITOCIIC-
IyroIel TepMooOpabOTKH Ha CTPYKTYPY U TBEPIOCTH OCHOBHOTO Me-
TaJuTa, MeTaJula IMBa U Pa3IMYHBIX Y4aCTKOB 30HBI TEPMUYECKOTO
BIIUSIHUSL.
1. Ha mumngax cooTBETCTBYIOIIETO KOMIUIEKTa U3yYUTh CTPYKTYPY
11Ba, OCHOBHOI'0 METAJIJIa M METaJLJIa Pa3IM4YHbIX YYACTKOB 30HBI TEP-
MHNYECKOI'O BIIUSAHUSA,
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2. ChopmynupoBaTh BBIBOJIBI IO paboTe;
3. CocTaBUTH OTUET.

IMpuMepbl NPAKTHYECKUX BOMPOCOB K IK3aMEHY:
1. Onpenenuts BpeMst peObIBaHUS BBIIIEC 3aJaHHOM TEMITEpaTyphl IPH
HarIaBKe Ha MAaCCUBHOE TEJIO:
ty=Tas " /(40)
2. Onpenenuth BpeMsi peObIBaHUS BBIIIC 3aJaHHOM TeMITEpaTypbl IPH
HaIJIaBKe Ha [UIACTHHY:

t’.’u = r?||y2/(4a}

T1K-4 ciocoGHOCTBIO Y4aCTBOBATh B pa60Te HaJl ”THHOBAIITMOHHBIMU ITPOCKTAMMU,

HCIIOJIb3Y: 0a30BbIE MCTOABI HCCHCHOB&TGHLCKOﬁ JACATCIIbHOCTHU

3HaTh METO/bI HCCIIEI0BATENbCKOMN AEATEIbHOCTH IlepeueHs TeopeTHYECKUX BONPOCOB K IK3AMEHY:
35. MexaHu3M BO3HUKHOBEHMS [IOpP B METaAJIJIE LIBA.
36. IIpuumHbl 00pa30BaHMS IITAKOBBIX BKIIOUEHHUH B METAJIE IIBA U
CHOCOOBI UX YCTPAHEHHUS.
37. JlukBamus B MeTaJIJIC IIIBA U €€ BUIBI.
38. MHKpOCTPYKTypa OCHOBHBIX YYaCTKOB 30HbI TEPMUYECKOTO BIIMS-
HUS IIPU CBapKe.
39. OmnummMre MeXaHW3M BTOPUYHOM KPUCTAJUIM3ALUHN MaJOyIJepo-
JIUCTOW CTAJIA MPU CBApKe.
IIpumepbl NPpaKTHYECKUX BONIPOCOB K 3a4eTy:
40. TpemuHbI IpU CBapKe M UX KIIACCH(PHUKAIIHS.
41. CyuHocTh TepMoae(hOpMaIIMOHHBIX SBJICHHUH IPU CBapKe.
42. MexaHnu3M 00pa30BaHUsI TOPAYMX TPEUIMH U METOAMKH OICHKH
COIIPOTHUBIIIEMOCTH METaJlja 1IIBa UX 00pa30BaHHUIO.
43. MexaHu3M 00pa30BaHUS XOJOHBIX TpemuH. [Tyt ux ycrpane-
HUS.
YMerb 0JIb30BAThCS UCCIIE0BATENLCKUM 000PYA0BaHUEM [IpakTuueckas pabora No_

OnpenesneHne 0CHOBHBIX NAPAMETPOB CTHIKOBOIO IIBA
[{enb pabOThI: U3YUUTHh METOAUKY IKCIIEPUMEHTAIBLHOTO ONPEIEICHUS
OCHOBHBIX [TaPAMETPOB CTHIKOBOTO IIIBA.
1. [TomyunTh 3KCHIEPUMEHTAIbHBIE JAHHBIE O BIMSHUY I1apaMeTPOB
peKHMMa CBapKU Ha MapaMETPbl CTHIKOBOTO 111BA;
2. ChopmynupoBaTh BbIBOJIbI 110 paboTe;
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3. CocTaBUTE OTUET.

IIpuMepbl NPaKTHYECKHX BOMPOCOB K 3a4eTy:
1. PaccuntaTh CKOPOCTh OXJIQKICHHUS MPU HAILJIABKE BaJMKa HAa Mac-

CHBHOC TCJIO:
2
q/v
2. Paccunrars CKOPOCTBb OXJIAKACHUS IPU HAIIJIABKC BaJIMKa HaA I1J1a-
CTUHY:
_ 3
0= —2mhcp =T
[4/(vS)]

Bnaners

HaBbIKaMU KOMaHJIHOH pabOThI

JlaGoparophas padota Ne

CTpykTypa MeTa/liia CBAPHBIX IIBOB
Llenb paboOThI: O3HAKOMUTHCS C XapaKTEPOM M OCOOCHHOCTSAMH CTPYK-
TYpPBI CBapHBIX LIBOB, MOJYYECHHBIX IPU PA3IMYHBIX CIOCO0AaX CBAPKH.
1. PaboTa 3akimogaercsi B MeTaILIOrpauuaecKOM U3YYEHUH CTPYKTYPHI
HariaBJICHHBIX BAJIMKOB W IIBOB I10 ITIOATOTOBJICHHBIM IHJII/I(l)aM;
2. ChopmynupoBaTh BBIBOIBI 110 PaboTE;
3. CocTaBUTH OTYET.

IIpumepbl NpaKTHYECKUX BONIPOCOB K IK3aMeHY:
1.Onpenenuts pa3Mep 30HbI HAarpeBa B MaCCUBHOM TEJIE:

9/ = W/ 8¢
evcpAT,

n

2. OmpenenuTh pa3Mep 30HbI HarpeBa B IJIACTHHE:

=
_ IV %
vepdAT

T1IK-17 YMCHHUEM BBI6I/IpaTI) OCHOBHBIC U BCIIOMOT'aTCJIIBHBIC MaTCPUAJIbI U CIIOCOOBI peain3an OCHOBHBIX TEXHOJIOTMYCCKHUX ITPOLECCOB U IPUMECHSATD
MCTOABI SKCILTyaTallu TCXHOJOTHYCCKOI'O o6opyz[013aHI/151 IIpU U3TrOTOBJICHUU I/I3,HGJIPII>'I MalllMHOCTPOCHU S

IIPOIPECCUBHBIE

3HaTh

CITOCOOBI peai3anini OCHOBHBIX TEXHOJIOTHYCCKUX IMPOLCC-
COB

Ilepeuens TeopeTHYECKNX BOMPOCOB K IK3aMeHY:
44. Bmusaue C, Si, S, Cu Ha TEXHOJOTHYECKYIO TTPOYHOCTH METajlia
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IIBA.
45. Ponb Bogopo/ia Ha 00pa3oBaHUE XOJIOAHBIX TPEIIHH.
46. IlyTu MOBBILICHUS TEXHOIOIMYECKON IPOYHOCTU CBAPHBIX COEIU-
HEHMUIA.
47. Yto cinenyeT MOHUMATH I0J] CBAPUBAEMOCTBIO T€X MJIM MHBIX Ma-
tepuanoB? Kiaccudukanus cBapuBaeMoCTH.
IIpuMepbl NpaKTHYECKHX BONPOCOB K 3a4eTYy:
48. CpapuBaeMOCTh YITIEPOAUCTHIX CTAJICH.
49. CpapuBaeMOCTb JIETUPOBAHHBIX CTaJIEH.
50. CBapuBaeMOCTh UyT'yHOB.
51. CBapuBaeMOCTh LIBETHBIX METAJJIOB.
52. CpapuBaeMOCTh IIBETHBIX METAJIOB CO CTAJIBIO.

YMmers

IIPUMEHSATH IIPOTPECCUBHBIE METOBI IKCILITYyaTallul TEXHOIO-
THYECKOT0 000PYOBAaHUS TIPU U3TOTOBJICHUH H3/ICIUN Ma-
LIUHOCTPOEHUS

[Ipaktuyeckas pabora No

Harpes u pacniiasiieHue 3j1eKTpoaa
Lesb paboOThI: 03HAKOMUTHCS ¢ METOAUKAMHU KCIIEPUMEHTAIIBHOTO
OTIpeNIeJICHNs] HarpeBa JEKTPoAa U Ko (HUIEeHTa HEPABHOMEPHOCTH
€ero IJIaBJIEHUS.
1. IToyunTh ONBITHBIE TaHHBIE O HATPEBE AIIEKTPOAa U Kod(pduIreHTa
HEPABHOMEPHOCTH €TI0 IUIABJICHMS,
2. ChopmynupoBaTh BbIBOJIbI 110 paboTe;
3. CocTaBUTH OTYET.

IIpumepsl NpaKTHYECKUX BONPOCOB K 3a4eTy:
1. OuleHUTH ATMHY CBApPOYHOM BaHHBI MPU HAIJIABKE BAIMKA HA Mac-
CUBHOE TEJO:
L= 9
2;"'1' ( TIIJ‘I - TH}
2. Ouennts nonHbli TeruioBoi KITJ[ HammaBku:

0= vF ph,/(UI)

Bnanerts

YMCHHUEM BI)I6I/IpaTI) OCHOBHBIC U BCIIOMOT'aTCJIIbHBIC MaTCpUa-
JIbI

JlabopaTopHas pabota Ne
CTpykTypa MeTa/ui1a TePMUYECKH 00padOTaHHBIX
CBAPHBIX COeIMHEHUI
[{enb paboOThI: 03HAKOMUTHCS C BIMSHUEM PA3IMYHBIX BHIOB MOCTE-
JIYIOITIEH TepMOOOpaOOTKH HA CTPYKTYPY U TBEPIOCTH OCHOBHOTO Me-

18




TaJjljia, METaJlla I1Ba ¥ Pa3IMYHbIX YYaCTKOB 30HBI TEPMUUECKOTO
BIIMSTHUS.

1. Ha mmudgax cooTBETCTBYIOLIETO KOMIUIEKTA U3YyYUTh CTPYKTYPY
IIBa, OCHOBHOTO METAJIJIa ¥ METaJIa Pa3JIMYHBIX YIaCTKOB 30HBI TEP-
MHUYECKOTO BIUSHMUS;

2. CchopmynupoBaTh BEIBOJBI IO paboTeE;

3. CocTaBUTh OTHYET.

le/IMepr MNPAKTHIECCKHUX BOIIPOCOB K IK3aMEHY:
1. OHpCIIGHI/ITL BpEMs HpGGBIBaHI/ISI BBIIIIE 3aJaHHOU TCMIICPATYPEI [IPU
HaIlJIaBK€ HaA MaCCUBHOEC TECJIO:
t3u= rJnIQ/(‘;a:'
2. OHpeI[eJ'II/ITL BpCM: Hpe6BIBaHI/I$I BBILIIE 3aJaHHOM TEMIIEPATYPHI IIPU
HaIlJIaBKE Ha IJIACTUHY:

t?u = T?ny?/(‘;a}

[1K-18 ymenneM npuMeHsITh METObI CTAHAAPTHBIX UCTIBITAHUHN 110 OMPEeICHUIO (PU3UKO-MEXaHUIECKUX CBOMCTB M TEXHOJIOTUYECKHUX ITOKa3aTeNeH nc-
I10JIb3YEMBIX MaTEpUaJIOB U TOTOBBIX U3AEIUN

3HaTh (U3MKO-XMMHUYECKHE CBOICTBAa MaTepHuajoB IlepeueHb TeOpeTHYECKNX BOMPOCOB K IK3aMEHY:
47. Yto cnenyeT MOHUMATh TOJ] CBAPUBAEMOCTBIO T€X MJIM MHBIX Ma-
tepuanoB? Kinaccuduxamus cBapuBaeMOCTH.
48. CpapuBaeMOCTb YIIIEPOAUCTBIX CTaNEH.
49. CpapuBaeMOCTh JISTHPOBAHHBIX CTAJICH.
IIpuMepsl NpaKTHYECKUX BONPOCOB K 3a4eTYy:
50. CmapuBaeMoOCTh YyTyHOB.
51. CBapuBaeMOCTh IIBETHBIX METAJIJIOB.
52. CpapnBaeMOCTh IIBETHBIX METAJJIOB CO CTAJIBIO.
Ymerb MPUMEHSATh METO/Ibl CTAHJAPTHBIX UCIIBITAHUN IIpakTuyeckas pabora No

Pacuer HarpeBa 3/1eKTPOJa TEIJIOM YT U MPOXOASIIIIMM TOKOM
(temiom Ixoyns-Jlenua)
[{enb paboOThI: 03HAKOMUTHCS C METOJIUKON pacueTa HarpeBa JeKTpo-
Jla TETIJIOM JIyTU U JKOYJIEBBIM TETIIOM.
1. BeInoaHUTH pacyeT HarpeBa 3JIeKTPoJa U CPaBHUThH PACUETHBIE JIaH-
HBIE C pe3yJIbTaTaMU YKCIIEPUMEHTOB;
2. ChopmynupoBaTh BbIBOJIbI 110 paboTe;
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3. CocTaBUTE OTUET.

IIpuMepbl NPaKTHYECKHX BOMPOCOB K 3a4eTy:

1. Kakue tumbl 00pa31oB Ha CTATUYECKOE PACTSKEHUE Bbl 3HAETE:

Tuner 1, 11, 11
Ly

0,40

N _Vgt_._H_.%

h | h /
L

T

2. Kakue tunsl 00pa31oB Ha yJapHbIil U3ru0 Bbl 3HAETE

Bnaners

HaBBIKAMU OIpeJIeNIeHUs] PU3UKO-XMMUYECKHX CBOMCTB MaTe-
puaioB

JlaboparopHas pabora Ne

CTpyKkTypa MeTa/ljia CBAapHBIX IIIBOB
Llenb paboOThI: 03HAKOMHUTHCSI C XapaKTEPOM U OCOOCHHOCTSMHU CTPYK-
TYpbI CBAPHBIX IIBOB, MOJYYEHHBIX TPH PA3IMYHBIX CIIOCO0aX CBAPKH.
1. PaGoTa 3akio4aercsi B MeTAILIOrpadhUuecKOM U3YYCHUHU CTPYKTYPBI
HAIUTABJICHHBIX BAJIMKOB U IIIBOB I10 TIOJTOTOBJICHHBIM MUTH(AM;
2. ChopmynupoBaTh BbIBOJIBI 110 paboTe;
3. CocTaBUTH OTYET.

IIpumepbl NpaKTHYECKUX BONPOCOB K IK3aAMEHY:
1. Kak mpoBoIUTCS UCTIBITAHNUE HA CTATUYECKUI U3rHO:

r

2. Tlo kakoil cxeme MPOU3BOJAT U3MEPEHHUE TBEPIOCTH CBAPHBIX CO-
eTMHESHUH:
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0) Ilopsiaok nmpoBeaeHUs] MPOMEKYTOYHOM aTTEeCTALMHU, MOKA3aTeJd M KPUTEPUHU OLlEHMBA-
HHS:

[TpomMexyTouHas aTTecTanus Mo JUCHUILIMHE «Teoprs CBaApOUYHBIX MPOLECCOBY BKIIIOYAET
TEOPETUYECKHE BOIPOCHI, MMO3BOJISAIOUINE OLEHUTh YPOBEHb YCBOCHHS OOYYAIOUIMMHCS 3HAHWM, U
MPAKTUYECKHUE 3aJaHUs, BBIBISIONIUE CTENeHb COPMUPOBAHHOCTH YMEHUN U BIIAJICHUI, MPOBO-
nuTes B popMe 3auera.

3aueT 1o JaHHOW JUCUUIUIMHE IPOBOJUTCS B YCTHOM opMe 1o Ouneram, KaxIblil U3 KOTO-
PBIX BKIIFOYAET 2 TEOPETUYECKUX BOIIPOCA U OJIMH MPAKTHUECKUI BOIIPOC.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS 3a4eTAa:

Ha ouenky «3aumeno» o0y4aromuiicss AeMOHCTPUPYET CPEAHUN yPOBEHBb C(HOPMHUPOBAHHO-
CTH KOMIIETEHIIMIi: OCHOBHbIEC 3HAHHS, YMEHUSI OCBOCHbI, HO JIOMYCKAIOTCSI He3HAYNTENbHbIE OLINO-
KW, HETOYHOCTH, 3aTPYJHEHUS TPU aHATUTUYECKUX OIEpaIHsIX, IEPeHOCe 3HAHUKM U YMEHUH Ha HO-
BbI€, HECTaHIapTHBIC CUTYaIUH.

HtoroBas arrectauusi no AucuuiuimHe «Teopusi CBapOYHBIX MPOLIECCOBY» BKIIOYAET TEOpE-
TUYECKUE BOMPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS OOYUYaAIOIUMUCS 3HAHUH, U MpaK-
TUYCCKUE 3aJ[aHVsI, BBIABIISIONINE CTETICHh CPOPMUPOBAHHOCTA YMCHHM M BJIAJICHUN, IPOBOJIUTCS B
dbopme 3ayera.

DK3aMeH 10 JaHHOW NUCIMIUIMHE MPOBOAUTCS B YCTHOW (opMme 1Mo Omieram, KaKIblid u3
KOTOPBIX BKIFOYAET 2 TEOPETUYECKUX BOIMPOCA U OJUH MPAKTUYECKUI BOIIPOC.

IMoka3aTeu U KPUTEPUHU OLIeHUBAHUS IK3aMeHa:

— Ha OLICHKY «omauyno» (5 6aioB) — oOydaromuics 1EMOHCTPUPYET BHICOKUN YPOBEHb
c(OpPMHPOBAHHOCTH KOMITETEHIIMH, BCECTOPOHHEE, CUCTEMAaTHUECKOE U ITyOOKOe 3HaHUE YIeOHOTO
MaTepuaia, cBOOOJHO BBIMOJIHIET MPAKTUYECKUE 3a/laHusl, CBOOOJHO ONMEpUPYET 3HAHHUIMH, yMe-
HUSMH, IPUMEHSET MX B CUTYAIUSIX IMOBBIIICHHOW CII0XKHOCTH.

— Ha OILIEHKY «Xxopowio» (4 Oanna) — oOy4arouuiicss JEMOHCTPUPYET CPEIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIINH: OCHOBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOMYyCKAIOTCS HE3Ha-
YUTEIbHBIC ONMIMOKK, HETOYHOCTH, 3aTPyTHEHUS MTPH AaHATUTHYCCKHUX OTIepaIlusaX, MePeHOCe 3HAHUI
¥ YMEHUH Ha HOBbIE, HECTaHAapTHBIE CUTYAIUH.

— Ha OIICHKY «yodosiemeopumenvro» (3 6aina) — 00y4yaromuicst TeMOHCTPUPYET TOPOTo-
BBl ypOoBEHb C(HOPMUPOBAHHOCTH KOMITETEHIIHI: B X0/1€ KOHTPOJIBHBIX MEPOTNPUATHI TOMYCKAIOT-
Csl OIMOKH, MPOSIBISIETCS OTCYTCTBHE OTHENBHBIX 3HAHWW, YMEHUH, HABBIKOB, OOYJarOIIUIACS WC-
NBITHIBAET 3HAUUTEIbHBIC 3aTPYJHEHHS MPU ONEPUPOBAHUU 3HAHUSMHU U YMEHUSMH MPHU UX Tepe-
HOCE Ha HOBBIE CUTYaIUH.

— Ha OIICHKY «HEeY/I0BJIETBOPUTEJIbHO» (2 Oanna) — o0yJaromuiicss IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TEOpPETUUECKOTO MaTepuaa, JOMYyCKaeT CYIIeCTBEHHbIC ONTMOKU, HE MOXKET IOKa-
3aTh UHTEJUIEKTYyalbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyooenemeopumenvHoy (1 6amn) — odyJaronuiics He MOXKET TIOKa3aTh 3Ha-
HUSl Ha YPOBHE BOCIPOU3BENECHUS U OOBSICHEHUs MH(OpPMAINK, HE MOXET MOKa3aTh WHTEIIEKTY-
AITbHBIC HABBIKY PEIICHUS MTPOCTHIX 3a71ad.

KypcoBoii mpoeKT BBHIMONHAETCS MO PYKOBOJCTBOM IpenojaBares, B Mpolecce ee Halu-
caHMs OOyYarOMIMKCS pa3BUBAET HABBIKA K HAYYHOH padoTe, 3aKperuisis U OJHOBPEMEHHO PAaCIIu-
psisi 3HaHWs, TIONyYeHHBIC TIPH M3y4YeHHH Kypca «Teopus cBapouyHBIX mpolieccoBy. [lpu BeImonHe-
HUH KypCOBOTO MPOEKTa 00YYaIOUIHACS TOJDKEH TOKa3aTh CBOE yMEHHE padoTaTh ¢ TUTepaTypHbI-
MU HCTOYHHKAMH, a TaK:K€ BO3MOKHOCTh CUCTEMATH3UPOBATh M aHATH3UPOBATH (PAKTUIECKUI Ma-
TEpUaI U CAMOCTOSTEITLHO TBOPUYECKH €T0 OCMBICIINBATH.

IMoka3aTeu U KPUTEPUHU OLIEHMBAHUSI KYPCOBOTI'0 MPOEKTA:

— Ha OICHKY «om.uuho» (5 0aioB) — MPOEKT BHIIOJIHEH B COOTBETCTBUH C 3aJIlaHHEM, 00Y-
YAOIIUNCS TTOKa3bIBa€T BHICOKUN YPOBEHb 3HAHUIN HE TOJBKO HA YPOBHE BOCIIPOU3BEACHUS U 00B-
SICHEHUsI HH(POPMAIINH, HO U HHTEJUICKTYaIbHBIC HABBIKW PEIICHUS MPOOJIeM U 3a/1a4, HaXOXKICHUS
YHHUKAJIBHBIX OTBETOB K MpoOIeMaM, OIICHKU M BBIHECEHUS KPUTHUYECKUX CYXKICHUN;

— Ha OIIEHKY «xopouto» (4 Gamna) — MPOEKT BHITIOJHEH B COOTBETCTBHH C 3aJjaHUEM, 00Yy-
YAFOIIUICS TTOKA3bIBACT 3HAHMS HE TOJHKO HAa YPOBHE BOCHPOM3BENCHUS U O0BSICHEHHUS WH(pOpMa-
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IIM, HO U MHTEJUIEKTyAJIbHbIC HAaBBIKM PEIICHHUS MpoOiIeM M 3a1a4, HaXOXKJICHNS YHUKAJIbHBIX OT-
BETOB K IpodiemMam;

— HA OILICHKY «y0081emeopumenvroy (3 0anna) — MpoeKT BHIIOIHEH B COOTBETCTBHUH C 3a-
JaHWEM, OOYyYarOIIUICs TOKa3bIBAaeT 3HAHMS HA YPOBHE BOCHPOM3BEACHUS U OOBSICHEHUS MHQOP-
Mallu¥, MHTEIICKTYaJ IbHbIC HABBIKM PELICHUS MPOCTHIX 3a/1a4;

— Ha OLICHKY «Heydoenemeopumenvho» (2 Oanna) — 3aJaHue MPETNOAABATENS BBHITIOITHEHO
YaCTHYHO, B MPOLIECCE 3alIUTHl pabOTHl 0OYJArONIUIiCs JOMYCKAeT CYIIECTBCHHBIE OIIMOKU, HE MO-
JKET MoKa3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MIOCTABICHHON 3a/1a4H.

— Ha OLCHKY «Heydosenemeopumensnoy (1 Oamn) — 3ajaHue MPENoAaBaTeNs BBINOIHEHO
YaCTUYHO, 00yYarOIIUIACS HE MOXKET BOCIIPOM3BECTU M OOBSCHUTD COJICPKAHNUE, HE MOXKET IMOKA3aTh
MHTEIJICKTYaJ IbHbIC HABBIKU PEIICHUS IIOCTABICHHOM 3aJa4uH.

8 YueOHO-MeTOAMUYECKOE U HMHPOPMAIIMOHHOE o0ecnedyeHne JUCHUIIIMHBI (MOTYJIs)

a) OcHoBHas JIUTEpaTypa:

1. Teopust cBapo4HBIX Tporieccos : yuedbnoe nmocoodue / C. U. Inatos, /1. B. Tepentses, C.
B. Muxaiimumeia, M. A. lllekmees ; MI'TY. - Marautoropck : MI'TVY, 2015. - 82 c. : un., Ta6m.,
cxemel URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1139.pdf&show=dcatalogues/1/112071
1/1139.pdf&view=true (nara obparienus: 04.10.2019). - MakpooOBeKT. - TeKCT : 3JeKTPOHHBIA. -
ISBN 978-5-9967-0618-1. - ImeeTcs mevaTHBIN aHAJIOT.

2. Muxaitnunpsig, C. B. CBapodHbie U HaITaBOYHbIE MaTepHalIbl : KOHCTEKT Jiekuuii / C. B.
Muxainuieiz, A. W. benses ; MI'TVY, kad. [MuTO/]. - Marautoropck, 2012. - 199 c. : un., cxe-
MbI, a0 - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=547.pdf&show=dcatalogues/1/1096819/
547.pdf&view=true (mata obpamienus: 04.10.2019). - MakpooObeKT. - TekcT : 3MeKTpoHHBIA. - MMeeTcs
IICYaTHbBIU aHAJIOT.

0) lonoiHuTeIbHAS JINTEPATypa:

1. Muxaiinuusia C.B. KoHTponb kauecTBa CBapHBIX U MasHBIX COSAMHEHUI : yueOHOe To-
cooue / C. B. Muxaitmuupia, M. A. lllexmees, /1. B. Tepenutses, E. H. llupsieBa ; MI'TY. - Mar-
Hutoropck : MI'TY, 2018. - 113 c. : un., Tabin., cxemsl. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3624.pdf&show=dcatalogues/1/152469
0/3624.pdf&view=true (nata oopamenus: 04.10.2019). - MakpooOBbeKT. - TEKCT : AIEKTPOHHBIH. -
ISBN 978-5-9967-0627-3. - ImMeeTcst IeUaTHBIN aHAJIOT.

2. HlexmeeB, M. A. CTpykTypa CBapHBIX COSAMHEHUN. MeTOAbl ONMCaHUs U aHalM3a : Jia-
6opartopubiii mpaktukym / M. A. [llekmees, A. b. Ceruxos, C. B. Muxaitmnsia ; MI'TY. - Marau-
toropck : MI'TY, 2016. - 1 anektpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2776.pdf&show=dcatalogues/1/113291
4/2776.pdf&view=true (nata oopamenus: 04.10.2019). - MakpooOBEKT. - TEKCT : 3JEKTPOHHBIH. -
Ceenenus goctymHbl Takke Ha CD-ROM.

3. CmupuoB M.B. CBapka crienuaibHBIX CTalell U CIUIaBOB [DIEKTPOHHBINA pecypc]. — M.:
Jlanb, 2012. — 272 c. — Pexxum noctyma: https://e.lanbook.com/book/2771 - 3armn. ¢ sxpana. — ISBN
978-5-8114-1247-1.

B) MeToanueckue yKazaHusi:

1. IlnaroB C.1., Kamenko ®./1., bensie A.U., Tepeutses J[.B. JlabopaTopHbIii mpakTUKyM
no qucuuiuinHe «Teopust cBapouHBIX MporteccoB». Marautoropek: MI'TY, 2011.

2. bmromenmreiin B.FO., Kirenmmor A.A., KoBamsuyk C.H. KypcoBoe mpoekTupoBaHue Imo
TEXHOJIOTUH: yueOHOe mocobue [DaekTpoHHsblil pecypc]. Ky3zbacckuii rocyjapcTBEHHBIN TeXHUYE-
ckuii  yHmBepcuter wumeHu T.D.I'opbaueBa, 2016. — 121 c¢. — Pexum gocryma:
https://e.lanbook.com/book/105384 - 3arux. ¢ skpana. — ISBN 978-5-906888-38-9.
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https://magtu.informsystema.ru/uploader/fileUpload?name=3624.pdf&show=dcatalogues/1/1524690/3624.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=2776.pdf&show=dcatalogues/1/1132914/2776.pdf&view=true
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https://e.lanbook.com/book/105384

r) [Iporpammuoe o6ecnneuenue u UHTEepHET-pecypcebl:
[TporpamMmmHuoe obecrieueHue

Haumenoanue 110 Ne norosopa Cpox neicTBUS JTULEH3UN
MS Office 2007 Professional | Ne 135 ot 17.09.2007 0eccpodHO
7Zip ;?860HH0 pacnpocTpaHsieMoe BeccpouHo
MS Windows 7
Professional (115 knaccos) 1-1227-18 ot 08.10.2018 11.10.2021
FAR Manager ;?SGOHHO PacHIpOCTpanseMoe 0eccpouHo

ITpodeccnonanpubie 0a3bl JaHHBIX U HH(OPMAIIMOHHBIE CITPABOYHBIE CHCTEMBI

Ha3zBanue kypca Ccplika

HarmmonansHas uHGOPMAIIMOHHO-
aHaimuTuueckaa cucreMa — Poccutickuii unnekc | URL: https://elibrary.ru/project risc.asp
HayyHoro uutuposanus (PUHLI)

ITouckosas cucrema Axkagemus Google (Google

Scholar) URL.: https://scholar.google.ru/

denepaibHOE  TOCYAAPCTBEHHOE — OKOKETHOE
yupexnaenne «DenepanpHbiit  mHCTHTYT 1po- | URL: http://www1.fips.ru/
MBIIUICHHON COOCTBEHHOCTH

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)
MatepuanbHO-TEXHUYECKOE 00ecTIedeHe TUCITUILINHBI BKITIOYAET:

Tum v Ha3BaHue

OcHallenne ayaIuTopum
ayJIUTOPUU o YAUTOp

322 BI/I,ZLCOHpOCKTOp, 9KpaH HaCTeHHBIﬁ, KOMIIBROTECP,; TCCTOBBIC 3aJlaHUA
HGKIII/IOHHaSI ayanuTopus JJI TCKYIECTO KOHTPOJIA YCIIEBACMOCTHU

KommuiekT neyaTHbIX M 3JIEKTPOHHBIX BEPCHI METOAMYECKUX PEKO-
MEHJIalluii, yueOHOe MocoOue, makaThl 1o Temam « Teopust cBapou-
HBIX TIporieccoB». CBapouHble anmnapathl. OO0pa3iibl BHIMOTHEHHBIX
cBapHbIX BOB. CBapoyHasi OCHACTKa.

JlaGopaTtopust cBapku
(;TabopatopHbIi KOpITyC €
naboparopuei pe3aHus)

031a KommiekT MeToin4eckux peKkoMeHJalui, yaueoHoe mocoOue, MmiakaTel
JlaboparopHslii kinacec o | o reMaM «Teoprs CBapOUHBIX IPOLIECCOBY, ONTUYECKHE MUKPOCKO-
CBapOYHBIM JAUCLIUILIN- IIbI, TBEPAOMED CTAL[UOHAPHBIN.

HaM

PaGouue mecta CTyIeHTOB, OCHAIIIEHHBIE KOMIIBIOTEPAMH C JOCTYIIOM
B MHTEpHET, MpeTHa3HAYEHHBIE /711 paOOTHI B 3JIEKTPOHHOM 00pa3o-
BaTEJIbHOM Cpefe

KomneroTepHsle Kiaacchl
YHHUBEpPCUTETA
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