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AHHOTALIUA
AUCHHUILINHBI (Y4eOHOTr0 Kypca)

b1.B./1B.13.01 TEOPUA CBAPOYHBIX ITPOIHECCOB

1. Heap n 3a1a4n U3yYeHUs! JUCHUILIMHBI (Y41€0HOI0 Kypca)

Llenp — U3710KEHUE MUPOKOrO Kpyra BOIPOCOB, OTHOCAIIMXCSA K TEOPHUU IIPO-
IIECCOB, MPOUCXOSIINX MIPH CBapKe, 0000IIEHNE UX B CTPOMHYIO CUCTEMY TEOPETH-
YECKHUX 3HAHWW, 0a3MPYIOIIMXCS HA MOCJIEIHUX JOCTHKEHHUAX CBAPOYHON HAYKH H
IIPOU3BOJICTBA.

3anauu:

1. CpopmupoBaTh y CTYACHTOB YMEHUH KaYECTBEHHOI'O U KOJUYECTBEHHOI'O
aHajau3a MU3y4aeMbIX CBAPOUYHBIX IIPOLIECCOB;

2. ChopmynupoBaTh y CTYACHTOB 3HAHUS (PU3MUECKHUX, XUMUUECKUX, MEXaHU-
YEeCKHUX SIBJICHUH, JISKALIUX B OCHOBE Pa3IMUHBIX CLIOCOOOB CBapKHU;

3. N3yueHue TernoBbIX IPOLECCOB IIPU CBapKe;

4. N3ydeHne 3akOHOMEpPHOCTEH (POPMHUPOBAHUS CBOWMCTB METajula CBApHOIO
IIBA U CBAPHOTO COEIMHEHUS B LIEJIOM.

2. Mecro nucuumiannsl (yaedHoro kypcea) B crpykrype OIIOII BO

Jannas aucuuruinHa (yueOHbIl Kypc) otHocutTes K bioky 1 «Jlucuumnimnnbl
(Momynm)» (BapraTUBHAS 4acTh, JUCIUILIMHEI IO BEIOODY).

JMCUMIIIUHBI, Y4eOHbIE KYpChl, HA OCBOEHUHM KOTOPBIX Oa3zupyeTcsi JaHHas

nuciuIUInHa (Y4eOHbIN Kype) — du3nKa, XUMHusl, BBEJCHUE B Ipodeccuio

JucuuminHbl, y4eOHbIe KypChl, JUIsl KOTOPbIX HEOOXOJUMBbI 3HAHUS, YMEHUS,
HaBBIKHM, TPUOOpETaeMble B Pe3yJIbTaTe U3YUYEHHUS JAHHOW JMCLUMIUIMHBI (y4eOHOro
Kypca) — OCHOBBI HAyUHbIX UCCIIEA0BaHU, BHIITYCKHAs KBAJM(UKAIMOHHAsS padoTa.

3. Ilnanupyemble pe3yJibTAaThl 00yUeHHs MO JUCHUIIHHE (YUeOHOMY KYP-
Cy), COOTHECEHHbIC C IUVIAHUPYEMBbIMHU Pe3yJIbTATAMH OCBOCHUS 00pa3oBaTe/ib-
HOM MPOrpaMMbl

®opmMHpyeMBbIE U KOHTPOJIHPYE- [TnanupyemMble pe3ynbTaThl 00yYeHHUS
MBbI€ KOMIIETEHIIUN

CIIOCOOHOCTBIO Y4acTBOBATh B pa- 3HaTh: KOHCTPYKTHBHBIE OCOOCHHOCTH CBAapHBIX CO-
0oTax 1o 10BOJIKE U OCBOCHHUIO €MHEHUN; KOHCTPYKTHBHBIE U TEXHOJOTHYECKHE (aKTOPHI,
TEXHOJIOTMYECKUX MPOIIECCOB B orpezenstone paboTocnocoOHOCTh CBAPHBIX COSTUHEHHUA U
X0/JI€ TMOATOTOBKH MPON3BOJICTBA KOHCTPYKITUW; OCOOCHHOCTH TIOBEJCHUS W MEXaHU3MBI pas-
HOBOU MPOJYKIUHU, IPOBEPATh Ka- | PYLICHUS] COCAMHEHUN MNPHU Pa3IUYHBIX SKCITyaTallMOHHBIX
YECTBO MOHTa)Ka U HAJAJKU MIPH BO3JICUCTBUSX; TPHUHIUIIBI OIEHKH pPaboOTOCTIOCOOHOCTH
UCIIBITAaHUSIX U Cllaye B HKCIUTyaTa- | CBAPHBIX KOHCTPYKIIMI.

A0 HOBBIX 00Pa3IloB U3IEINH,




Y3JIOB U JIETAJIEH BBITYCKAEMOi

npoaykiuu (ITK-14);

YMeTb: NPUMCHATh OCHOBHBIE 33Ja4d TCOPUHU HAICK-
HOCTH JJISi OLIEHKH OCOOEHHOCTEH SKCITyaTallMM CBapHBIX
COCIUHEHUH, Y3JI0B M KOHCTPYKILIMH; OLIEHUBATb BIIUSHUE
BHEIIHUX U BHYTPEHHUX ()aKTOPOB HA HA/ICKHOCTH CBAPHBIX
COCIMHEHUH; HEIOCPEICTBEHHO CBSA3BIBATH II0KA3aTEIM Ha-
JIEKHOCTH ¢ MEXaHUYECKUMHU U (PU3NKO-XUMHUECKUMH CBOIi-
CTBaMH MaTEpUAJIOB CBAPHBIX COCIUHEHUHN U Y3JIOB U C BO3-
JEUCTBYIOIUMH Ha HUX (PaKTOpaMHu.

Baagers: meromaMu ONpCACIICHUA MoKa3aTeleil Ha-
JCKHOCTH II0 CBOMCTBaM MaT€prajioB CBApPHBIX COC,Z[I/IHCHI/Iﬁ
" y3JI10B, IpUCAJOYHBIX MAaTCPUAJIOB U BO3H€ﬁCTBy10H1HMH Ha
HHX BHCIIHHUMH (baKTOpaMI/I.

YMCHUC UCIIOJIB30BaTh CTaHAAPT-

HBIC CPEACTBA aBTOMATU3alluKU

IIPOEKTUPOBAHMS IIPH IIPOEKTUPO-
BAaHMM JI€TaJICH U Y3JI0B MAIlIUHO-
CTPOUTEIIBHBIX KOHCTPYKIIMM B CO-
OTBETCTBUHU C TEXHUYECKUMH 3a/1a-

ausimu (I1K-6)

3HATh: HOPMBI U METObl ABTOMATHU3UPOBAHHOTO MPOEKTUPO-
BaHUA JOKYMEHTAIUN

YMmeTh: pazpabaTeiBaTh CTPATETUN MOJCIUPOBAHUS YepTeE-
JKeH C HyJIsl 1 HA OCHOBE TPEXMEPHBIX MOJIeIen

Baanerb: HaBbIKaMH CO3JIaHUS SJIEKTPOHHBIX YePTEKEH U
npyroit nokymenrtauuu B CAITP

TeMmaTH4ueckKoe CoAcpKaHn e TNCIUIIIINHBI (yqeﬁﬂoro Kypca)

Paznen, monynb

ITonpaznen, Tema

1.BBenenue 1.1. MecTo Teopuu U NMPaKTUKU B U3yYEHUH CBAPOYHBIX MPO-
1[ECCOB

2. ®usznyeckre OCHOBEI 2.1. MOHOJIUTHOCTb COEIUHEHUS.
U KJ1accu(UKalus MpoLeccoB 2.2. BBenenue u npeoOpazoBaHUe YHEPTUU B 30HE CBAPKHU.
CBApKH 2.2. Beenenue u npeobpa3oBaHue BEIIECTBA B 30HE CBAPKHU.

3. VICTOYHUKHN 3HEpruu 3.1. Buasl sHepruu, npeobpazyemMoii mpu cBapke B TEIUIOBYIO.
IIpU CBapKe 3.2. OueHka sHepreTudeckoi 3 (HEeKTUBHOCTH NP CBapKe.

3.3. ®U3UKO-XUMHUYECKHE MPOIIECCH B TYTOBOM pa3psie.

3.4. Pa3HOBUAHOCTH MOYTOBBIX pa3ps/ioB, NPUMEHSEMBIX B
CBapOYHON TEXHUKE.

3.5.CtpoeHue CBapOYHON JIyTU U €€ TEXHOJOTMYECKHE CBOM-
CTBA.

4. TennoBsle MpOIIECCHI
IIPU CBapKe

4.1. OcHOBHBIE MOHATHUS U 3aKOHBI B TEIUIOBBIX pacyeTax Mpu
CBapKe.

4.2. lnddepennmanbHoe ypaBHEHHE TEIIONPOBOIHOCTH.

4.3. TemoBbie MMPpONCCChI IMPU HArpCBC TCJI UCTOYHUKAMU TC-
TIJIOTHI.

4.4. IIpumenenne DBM i1 pacdyera TeMIiepaTypHBIX IOJIEN
U 3KCIIEPHMEHTAJIBHOE OIIPEJICNIEHUE TEMIIEPATyp MPH CBapKe.

4.5. HarpeB u niaBiieHHe MeTaJlja IPU CBapKe.

5. duzuko-
XUMUYECKUE MPOLECChl MpH
CBapKe

5.1. TepMOJIHHaMquCKHe, SJICKTPOXUMHUYCCKUEC U KUHCTHUYC-
CKHEC OCHOBBI MCTAJUTYPIrUYCCKHUX INPOUCCCOB CBAPKHU.




6. Mertamnyprudeckue
MPOLIECCHI ITPHU CBapKe

6.1. Oco0eHHOCTH TPOTEKAHHS METALTYPrHYECKUX IMPOIec-
COB IIPHU Pa3JIMYHBIX BUOAAX CBAPKH.

6.2. B3zaumoeiicTBue METAIIIOB C Fa3aMu.

6.3. B3aumosielicTBUE METAJUIOB U IIJIAKOB ITPU CBApKE.

7. Ilporeccrsl Kpuctai-
JU3alMY TIPU CBAPKE

7.1. [lnaBnenue u 3aTBEpJI€BaHUE METAJLJIA TIPU CBapKe.

7.2. CapouHasi BaHHa, ee 00pa30BaHUE, OCHOBHBIC XapaKTe-
PUCTHKH.

7.3. OcoOEHHOCTH 3aTBEPJICEBAHUS METaJLIa IIBA.

7.4. ®opMupoBaHHE IEPBUYHON CTPYKTYphl METaJIJIA 1IBA.

7.5. BausHue nepBUYHON CTPYKTYPhl HA MEXAaHUYECKUE CBOM-
CTBa MeTaJuIa LIBA.

8. OOpa3oBaHue BTO-
pUYHOM CTPYKTYpBl U €€
BIIMSIHME HA CBOICTBA MeTal-
JIa CBAPHBIX COCMHECHUM.

8.1. HeoqHopoIHOCTh CBAPHOI'O COCTUHEHUS.

9. Texnonornueckas
MIPOYHOCTh CBapHBIX COEIH-
HEeHUU

9.1. TepmoaedhopmaImoOHHBIC TTPOIIECCH TP CBApPKE.

9.2. Ilpupona o6pazoBaHusl TOPSIYUX TPEHIMH IIPH CBAPKE.

9.3. XoJI0gHBIC TPCHIWHBI B CBAPHBIX COCAMHCHHAX.

9.4. JlamenspHble TPEIUHBI U TPELIMHBI IOBTOPHOI'O HAarpeBa.

9.5. SIBneHust OXpyNUMBaHUS U XPYNKOE pa3pylIeHHE MeTal-
J1a CBApHBIX COCIMHECHUN.

10. CBapuBaeMOCTh

10.1. ®akTophl ONpeeNsIIoNINe CBAPUBAEMOCTb.

10.2. MeTojpl OLIEHKH CBAPUBAEMOCTH.

11. 3axirouenne

OO01mue npuHIUIIBI BIOOpa criocoda CBapKH, CBAPOYHBIX Ma-
TEpUAJIOB JIJIsl U3TOTOBJIEHUS CBAPHBIX KOHCTPYKIIUH.

O0mas Tpy10eMKOCTh AMCHUILINHBI (YueOHoro kypca) — S 3ET.




Cemectp uzyueHusi:7

4. CTPYKTYypa M cojiep:KaHue TUCIHHILTHHBI (Y4eOHoro kypca):«Teopusi cCBapoYHBIX MPOIECCOB)»

Pasnen, IMoapaszaea, Tema Buabl yueOHoI padoThl Heo0xoqnMble DopmbI Pexo-
MOJYJIb KonrakTHas padora CamocTosiTe/bHas pa- MaTepUaJIbHO- TeKylle- | MeHJye-
(B yacax) 0ora TEeXHHYECKHE ro KOH- Mas JM-
BCEro . DopmMbl IPOBEAECHUS ¢opmbl opranu- pecypchl TpoJIst Teparypa
x » = ¢ nexuwuii, 1aboparop- 3aIMH (Ne)
E > Ea‘ §  HBIX, IPAKTHYECKHX w | caMocToATeIbLHOM
= 2 | 8 = € 3auHsiTHii, METOABI 00Y- § padoThbl
2 | £ | E| 2% venns, peanmsyomme | F
S| 2| g = E pHMeHsieMylo o0paso- |
E % = 8 BareabHylo Texuouo-
THI0
Paznen 1. 1 Jlekius ¢ UCIOIb30BAHU- | 2 N3zydenue koH- KomnbrorepHbrit orcyrer- | [1,3,4,6]
Beenenue Tema 1.1. Mecto €M MHTEPaKTUBHOM J10C- CIIEKTOB U PEKO- MPOEKTOP, UHTE- BYET
TEOPUH M TIPAKTH- KH, IPOEKTOpa MEHJIyeMOM JIuTe- | PaKTHBHAs JI0CKa ,
KHU B H3y4ECHUU parypel [19BM, nurepary-
CBapOYHBIX  IIPO- pa
LIECCOB
Tema 2.1. Mono- | 1 Jlexuus ¢ UCNIONB30BaHU- | 2 N3zydenne xoH- KomnerorepHsrit orcyrer- | [1,3,4,6]
JUTHOCTH  COEJH- €M MHTEpPaKTUBHOMU J0C- CIIEKTOB U PEKO- MIPOEKTOp, UHTE- ByeT
HEHUS KM, IPOEKTOpa MEHIYeMOM IuTe- | paKTUBHAs JIOCKa,
Pasten 2. parypsl [19BM, nurepary-
duznye- pa v
CKHE  OCHO- Tema 2..2. Beene- | 1 Jlexrust ¢ HCTIOIb30BAHN- 2 Nzydenune xoH- Kommsrorepusrit orcyrer- | [1,3,4,6]
sbl o Kiac. | THE 1 npeobpazo- €M MHTEpaKTUBHOMU J0C- CIEKTOB 1 PeKo- MIPOEKTOp, UHTE- BYET
BaHUE SHEPTUU KH, IPOEKTOpa MEHAYEMOH JINTe- | paKTUBHAs J10CKa,
cudukanms
B 30HE CBapKH parypsl, I[I19BM, nurepary-
MIPOLIECCOB
CBapKu pa
Tema 2.3. Bene- | 1 Jlexuus ¢ UCNIONB30BaHU- | 2 Nzydenune xoH- Komnerorepusrit orcyrer- | [1,3,4,6]
HHE U Tpeobpaso- €M MHTEpaKTUBHOMU J0C- CIIEKTOB M PEKO- MIPOEKTOp, UHTE- BYET
BaHME BELIECTBA B KM, IPOEKTOpa MEHJIyeMOM JIuTe- | paKTUBHAsA AOCKa,
30HE CBAPKU paTypsl, [19BM, nurepary-




pa

Paznen 3. Tema 3..1. Bunsl N3ydeHne KOH- KommnbrorepHbIii orcyrer- | [1,3,4,6]
Hctounuku | sHepruu, npeodpa- Jlexuusi ¢ UCHOJIb30BaHU- CIIEKTOB U PEKO- MIPOEKTOP, UHTE- BYyET
SHEPTruu 3yeMble npu €M MHTEepaKTHUBHOM J0cC- MEHJIyeMOM JIuTe- | paKTHUBHAS JAOCKa,
IIpU CBapKe | CBapKe B TEIUIO- KH, IPOEKTOpa parypsl [13BM, nurtepaty-
BYIO pa
SHEPTHUI0
Tema 3.2. Onenka Nzydenue koH- KomnbrorepHbrit orcyrer- | [1,3,4,6]
SHEPreTUIECKOH Jlexuusi ¢ UCNOIB30BAHU- CIIEKTOB H PEKO- MPOEKTOP, UHTE- ByeT
3¢ dexTuBHOCTH €M MHTEepPaKTHUBHOM 1oc- MEHIIyeMOM JITe- | PpaKTHUBHASA AOCKa,
CBapOYHBIX MPO- KU, IIPOEKTOpa parypsl, [19BM, nurepary-
LIECCOB pa
Tema 3.3. dusuxo- Jlex1ust ¢ UCIIOJIL30BaHU- Nzydenune xoH- Kommsroreprsrit OTCYTCT- [1,3,4,6]
XUMHAYECKHE IIPO- €M MHTEepPaKTHUBHOM 1oc- CIIEKTOB H PEKO- MIPOEKTOP, UHTE- BYyET
HEeCChl B JI[yTOBOM KH, TIPOEKTOpa MEHJIyeMOM JIuTe- | paKTHUBHAS JOCKa,
paspsize paTypsl, [19BM, nurepary-
pa
Tema 3.4. Pazno- Jlexuus ¢ UcCnonb30BaHU- N3yuenue kon- KomnbroTepublit orcyrer- | [1,3,4,6]
BUJIHOCTH  JIyTO- €M HHTEPaKTHUBHOM J0C- CIIEKTOB H PEKO- MPOEKTOP, UHTE- ByeT
BBIX pas3psaaoB, KH, IPOEKTOpa MEHJIyeMOM JIuTe- | PpaKTHUBHAS AOCKa,
IIPUMEHAEMBIX B paTypsl, [19BM, nurepary-
CBAPOYHON TEXHU- pa
Ke
JlaGoparopHas WnnuBunyansHble 1200- Odopmnenue otye- IlepconanbHeIM IIpOBEpKa [1,2,4,
pabora 1. paTopHbIe paOOTHI. Ta 1O J1abopaTop- KOMITBIOTED, CBa- 3HaHUN 7]
Hccnenosanue HBIM paboTam. POYHBIN NIOCT, UH- 10 UTO-
pacripeneneHus AmHanu3 pe3ynabTa- | BEPTOp AJIS CBapKH, | ram Jad.
Temia CBOOOJHBIX TOB U BBIBOJIBI TUIaBSIINECS M€K~ | 3aHATHUH
CBapOYHBIX JyT TPOJIBI, TPUOOPEI
Tema 3.5. Ctpoe- Jlek1usi ¢ UCIOJIb30BaHH- N3ydenue koH- KomnbrorepHbIit orcyrer- | [1,3,4,6]
HHUE  CBapOYHOH €M MHTEpPaKTHUBHOM 10C- CIIEKTOB H PEKO- MPOEKTOP, UHTE- ByeT
OyrH U e€ TEeXHO- KH, IPOEKTOpa MEHJIyeMOM JIuTe- | pakTHUBHAS AOCKa,
JIOTUYECKHE  Xa- parypsl, II9BM, nuteparty-
PaKTEPUCTUKU pa
Pasmen 4. | Tema N3ydeHune koH- KomnsrorepHslit orcyrer- | [1,3,4,6]




TemnoBrle
MPOLECCH
MpU CBapKe

4.1.0cHOBHBIE TO- Jlexmus ¢ UCIOIB30BAHU- CIIEKTOB U PEKO- MIPOEKTOp, UHTE- ByET
HSTHSA M 3aKOHBI B €M MHTEpPaKTHBHOM a0C- MEHJIyeMOM JIuTe- | paKTHUBHAsA AOCKa,
pacuerax  TeIo- KU, IPOEKTOpa patypsl, moarotos- | [I9BM, nmutepaty-
BBIX  IPOLIECCOB Ka K 1abopatop- pa
IIpU CBapKe HBIM 3aHITUSIM
Tema 4.2. Tudde- Jlexumst ¢ MCTIONB30BAHU- Nzydenune xoH- KommbroTepHbIit orcyrer- | [1,3,4,6]
PEHLIHAIBHOE €M MHTEpPaKTHUBHOM moC- CIIEKTOB U PEKO- IIPOEKTOP, UHTE- BYyET
ypaBHEHUE TEeII0- KM, IPOEKTOpa MEHAyeMOM! IuTe- | paKTUBHAs JIOCKa,
MIPOBOJHOCTH [IpakTHueckue 3aHATUSL paTypsl II2BM, nurepaty-
Odopmrnenue otde- pa
Ta
Tewma 4.3. Temo- Jlek1uu ¢ MCIoJIb30BaHU- Nzydenue koH- KomnbrorepHbrit orcyrer- | [1,3,4,6]
BbIE IIPOLIECCHI IPH €M MHTEpPaKTHUBHOM a0C- CIIEKTOB H PEKO- MIPOEKTOP, UHTE- BYyET
Harpese Tej Uc- KU, IPOEKTOpa MEHIIyeMOM JIUTe- | PpaKTHUBHAS AOCKa,
TOYHUKAMU TEIIO- patypsl, noarotos- | [I9BM, nutepaty-
THI Ka Kk maboparop- pa
HBIM 3aHITUSIM
Tema JIek1inu ¢ UCIoIbL30BaHU- N3yuenue KoH- KommproTepHbIit OTCYTCT- [1,3,4,6]
4.4 Ilpumenenue €M MHTEpaKTUBHON J10C- CIIEKTOB U PEKO- MIPOEKTOp, UHTE- ByeT
OBM i1 pacueta KM, npoekTopa IIpaktu- MEHTyeMOMU JIuTe- paKTHBHAs 10CKa,
TEMIIEpaTypPHBIX YECKHE 3aHATUA patypsl, noarotos- | II9BM, nmutepaty-
MoJiel 1 SKCIepu- Ka K .3aHATHSIM pa
MEHTAJIBHOE OIIpe-
JieJieHHe TeMIepa-
Typ TIpU CBapKe
Tema 4.5.Harpes u 10 Jlek1uu ¢ UCIOJIb30BaHH- N3ydenue koH- KomnbrorepHbIit orcyrer- | [1,3,4,5,6]
TUTaBJICHUE MeTal- €M MHTEpPaKTUBHON J10C- CIIEKTOB H PEKO- MIPOEKTOp, UHTE- BYET
Jia TIpH CBapKe KH, poekTopa. Munusu- MEHJIyeMOM JIuTe- | pakTHUBHAS AOCKa,
JlyaJIbHbIE TIPAKTUYECKUE patypsl, ohopmie- | I[IOBM, nmurepary-
paboThI. HUE OTYeTa Mo pa
MPaKTUYECKUM pa-
6oTam
JlaboparopHast WnnusuayansHble  J1a00- Odopmiienne otde- | CBapodHBIi  TIOCT | IPOBEpKa [1,2,4,
pabora 1. patopHbie paboThI. Ta 1o jadoparop- | [yig Py4YHOH Iyro- | 3HaHUH 7]
OKCepUMEHTAIIb- HBIM paboTaM. BOM CBapkH, MpH- | 0 HUTO-




HOE HCCIIeIOBaHUE AHanmu3 pe3ynbTa- | OOpel,  CTajJbHBIC | TaM Jal.
mporecca pacupo- TOB H BBIBOJIBI IDIACTHHBI, TEPMO- | 3aHITHN
CTpaHEHHUs Teria apel, TUTepaTypa
IpU CBapKe.
JlaGoparopHas WnnuBuayansHble  1a00- Odopmnenne otue- | Crnenuanuzupo- MpOBEpKa [1,2,4,
pabota 2. paTopHbIE paOdOTHI. Ta 10 TabopaTop- | BaHHas YCTaHOBKA | 3HAHHUU 7]
TemnepaTtypHoe HBIM paboTaM. JUIST  DIIEKTPOMOJie- | 0 UTO-
nojie MpU CBapKe AHanmu3 pe3ynbTa- | JIMpOBaHUS, ram J7ao.
Pa3HOPOIHBIX Me- TOB H BBIBOJIBI TuTepaTypa 3aHATUHI
TaJNIOB C HCIOIb-
30BaHHEM METOJIa
ANEKTPOMOICTIH-
pOBaHHSA
Tema 5.1. Tepmo-
Pasnen 5. | muHamuueckue, Jlexumu. UnauBuyans- Nzyuenue xon- KommbroTepHsrit OTCYTCT- [1,3,4,6]
dusuko- AIIEKTPOXUMHUYE- HBIE TIPAKTHYECKHE pado- CIIEKTOB H PEKO- MPOEKTOp, UHTE- ByeT
XUMHYe- CKH€ W KWHEeTHYe- THI MEH/yeMOM JIuTe- | paKTUBHAs JIOCKa,
CKHE IIPO- | CKHE€ OCHOBBI Me- patypsl, ohopmite- | [IDBM, nurepaty-
HECCHl TP | TATYPrHYECKUX HHE OTYETA 110 pa,
CBapKe MIPOIIECCOB CBAPKHU MPaKTHYECKUM pa-
OoTtam
Tema 6.1. Oco- Jlexmus Nzydenue xoH-
OCHHOCTH  TpOTe- CIIEKTOB M PEKO- KommsrorepHasrit orcyrer- | [1,3,4,6]
KaHUS MeTaluTyp- MEHyeMOM JInTe- MPOEKTOp, UHTE- ByeT
THYECKUX TMPOIEeC- parypsi, paKTHBHAs IOCKa,
Pasen 6. COB IpHU pA3IUY- [19BM, nurepary-
HBIX BUAAX CBAPKH pa,
Meramnyp-
HYeCKIE TeMav 6.2. Bsau- Jlexuuu 5
Hpotteccs MOJEUCTBUE  Me- N3ydenue koH- KomnbrorepHbIit OTCYTCT- [1,3,4,6]
HpU CBapKe TaJIJIOB C ra3amu CIEKTOB H PEKo- MPOEKTOP, UHTE- ByeT
MEHJIyeMOM JIuTe- | paKTHUBHAs AOCKa,
paTypsl, [19BM, nurepary-
pa,
Tema 6.3. Jlexnus [1,3,4,6]
BzaumopeiictBue N3yuenue xon- KomnbroTepHslit OTCYTCT-




METaJJIOB U ILIa- CIIEKTOB H PEKO- MPOEKTOP, UHTE- ByeT
KOB IIPH CBapKe MEHIyeMOM JInTe- | paKTHBHAs JOCKa,
paTypsl, [19BM, nurepary-
pa,
Tema 7.1. Ilmas- Jlexuus Nzydenue xoH- [1,3,4,6]
JICHWE U 3aTBEpjie- CIIEKTOB U PEKO- KomneroTepHsiit OTCYTCT-
BaHHE MeTamia MEHIyeMOM JIuTe- HPOEKTOp, HHTE- BYeT
NIpY CBapKe parypsi, paKTHBHAs TOCKa,
JHTEparypa,
Tema Jlexuus N3yuenue kon-
7.2.CBapoynas CIIEKTOB H PEKO- KommbrotepHbiit orcyrer- | [1,3,4,6]
BaHHa, €€ oOpa3o- MEH]IyeMO JInTe- MPOEKTOP, UHTE- ByeT
BaHWE, OCHOBHBIC parypsl, paKTUBHAsS 10CKa,
XapaKTEPUCTHKHU II2BM, nurepaty-
pa,
Tema 7.3. Oco- Jlexmus Nzyuenue xoH-
Pasnen 7. OCHHOCTH 3aTBep- CTEKTOB 1 PEKO- Kommbrorepasrit orcyrer- | [1,3,4,6]
Tpotiecch! JeBaHUs MeTajia MEH]IyeMO JInTe- MPOEKTOP, UHTE- ByeT
KpHCTAITH- IBa parypsi, paKTHBHAs TOCKa,
[19BM, nurepary-
3alui  TpH
CBapKe Pa,
JlaboparopHast WunuBuayansHble  J1a00- Odopmienne otue- | Crenuanuzupo- MpoBepKa [1,2,4,
pabora 3. patopHbIe paboTEHI. Ta 1o naboparop- | BaHHas YCTaHOBKA | 3HAHUH 7]
HccnenoBanue HBIM paboTaM. s (PU3HYECKOro | Mo UTO-
HPOLIECCOB 3a- AHanmu3 pe3ylibTa- | MOAETHPOBAHUS ram Ja0.
TBEPJICBAHUSI CBa- TOB U BBIBOJIBI MPOIIECCOB  KpH- | 3aHATHHA
POYHOI BaHHBI C CTaUTM3allMd  CBa-
WCIIOJIb30BaHUEM pOYHOMI BaHHBI
METO/a  MaTepu- JIOBM, nutepaty-
AIBHOTO  MOJIEJH- pa
pOBaHUs
Tema Jlexuus N3yuyenue kon-
7.4.®opMupoBaHU CIIEKTOB H PEKO- KommbrorepHbIii orcyrer- | [1,3,4,6]
e NEPBUYHOM MEHJIyeMOM JInTe- MIPOEKTOP, UHTE- ByeT
CTPYKTYPBI Me- parypsl, paKTUBHAs JIOCKA,
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TaJljla 1Ba [19BM, nurepary-
pa,
JlaGopaTopHas NnpuBunyansHeie  11a00- Odopmnenne otae- | CBapovHBI TIOCT, | IpOBEpKa [1,2,4,
pabora 4. patopHbie paboThI. Ta 1o jaboparop- | SMEKTPOABl  pas- | 3HAHUM 7]
HccnenoBanue HBIM paboTaM. JMYHBIX Mapok, | 0  UTO-
mporiecca JIeTHPO- AHanmu3 pe3ynbTa- | ClecapHbIi HWHCT- | TaM  Ja0.
BaHUSA MeTajia TOB U BBIBOJIBI PYMEHT, CHEKTpO- | 3aHATHUH
npyu  CBapke To- POEKTOP,
KPBITBIM  3JIEKTPO- cnekrporpad, 00-
JIOM KHUroBas Kamepa,
[19BM, nwurepaty-
pa
Tema 7.5. Baus- Jlexuus N3yuenue kon-
HHE  TIEPBUYHOMN CIIEKTOB M PEKO- Kommbrotepusii | orcyrer- | [1,3,4,6]
CTPYKTYpHI Ha Me- MEH]IyeMO JInTe- MPOEKTOP, UHTE- ByeT
XaHUYECKHUE CBOM- partypsl, PaKTHBHAs IOCKa,
CTBa METajlla 11Ba [19BM, nurepary-
pa,
Paznen 8. Tema 8.1. Heon- Jlekius Nzydenue xoH- KomrmbrorepHbiit [1,3,4,6]
OO6paszoBa- | HOPOJHOCTH CBap- CIIEKTOB M PEKO- | IPOEKTOpP,  HMHTE- | OTCYTCT-
HHE  BTO- | HOTO COCAMHEHUS MEHJIyeMOM JInTe- | PaKTHBHAas JOCKa, ByeT
pUYHON partypsi, II9BM, nwurepary-
CTPYKTYpPBI pa,
h e€ BIuA-
HUE Ha
CBOICTBa
MeTajuia
CBapHBIX
coejnHe-
HUU
Pa3nen 9. Tema 9.1. Tepmo- Jlexus N3zydenune xoH- KomMmnerorepHsiit [1,3,4,6]
TexHoo- e opMaIoHHbIe CIIEKTOB M PEKO- | MPOEKTOp,  HMHTE- | OTCYTCT-
ruyeckast MPOIIECCHI npu MEHJIyeMOM JInTe- | PaKTHBHAs JIOCKa, ByeT
IIPOYHOCTb | CBapKe parypsl, [19BM, nwurepary-
CBapHbIX pa,
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COeIHe- Tema 9.2. Ilpupo- Jlexius Nzyuenue xoH- Komnerorepnsiit [1,3,4,6]
HUH Ja  oOpaszoBaHHA CIIEKTOB M PEKO- | IPOEKTOp,  HMHTE- | OTCYTCT-
rOpsiMUX  TPELIMH MEHIIyeMOM JINTe- | PaKTUBHAas JOCKa, BYyET
IIpU CBapKe paTypsl, [I19BM, nwurepaty-
pa,
Tema Jlexuus N3ydeHne KOH- KommbrorepHsrii [1,3,4,6]
9.3.XonoanHbIe CIIEKTOB M PEKO- | MPOEKTOp,  HMHTE- | OTCYTCT-
TPEeUIMHbl B CBap- MEHJIyeMOM JInTe- | paKTHBHAs JOCKa, ByeT
HBIX COEIMHEHUSIX paTypsl, I[I9BM, nureparty-
pa,
Tema Jlexnus Nzydenue koH- KommbrorepHbiit [1,3,4,6]
9.4.JlamensipHble CIIEKTOB U PEKO- | MPOEKTOp,  HMHTE- | OTCYTCT-
TPELIMHBl U Tpe- MEHIIyeMOM JIUTe- | PaKTUBHAas JOCKa, BYyET
UIMHBI TOBTOPHOTO paTypsl, I[I9BM, nurepaty-
Harpesa pa,
Tema 9.5. SIBnenue Jlexuus N3yuyenue xon- Komnerorepnsrit
OXpYITYMBAaHUSA U CIIEKTOB M PEKO- MIPOEKTOp, UHTE- orcyrer- | [1,3,4,6]
Xpymnkoe  paspy- MEHJIyeMOM JInTe- | paKTHUBHAS JOCKa, ByeT
HIEHHWE  MeTaula paTypsl, [19BM, nurepary-
CBapHBIX  COEMU- pa,
HEHUU
Tema 10.1. dak- Jlekius Nzydenue koH- KomrmsrorepHbiit [1,3,4,6]
TOPHI, orpee- CIIEKTOB M PEKO- | POEKTOp,  HMHTE- | OTCYTCT-
JSIOIIME  CBapH- MEHJIyeMOM JIuTe- | PaKTHBHAas JOCKa, ByeT
Pazgen 10. | BaemocTh partypsl, II9BM, nutepar.
CaapuBae- Tema Jlexnus N3ydenue koH- KomrsrorepHbiit [1,3,4,6]
MOCTb 10.2.MeTozs1 CIIEKTOB U PEKO- | IPOEKTOpP,  HHTE- | OTCYTCT-
OLIGHKM CBapHBae- MEHJIyeMOM JIuTe- | paKTHBHAas JOCKa, ByeT
MOCTHU parypsi, II9BM, nwurepary-
pa,
Tema 11.1. OGmne Jlexus N3zydenune xoH- KomMmnerorepHsiit [1,3,4,6]
Paznen 11. | mpuHiumns! Beibopa CIIEKTOB M PEKO- | POEKTOp,  HMHTE- | OTCYTCT-
3axrode- criocoba  CBapKw, MEHJIyeMOM JINTe- | paKTHBHAs JIOCKa, ByeT
HUE CBAPOYHBIX Mare- parypsl, [19BM, nwurepary-
pHAJIOB 111 M3IrOo- pa,
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TOBJICHUSI CBAPHBIX
KOHCTPYKIUH

HTroro:

32

16

16

16

KOHTPOJIb

64

80
36
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5. Kpurepum 1 HOPMBbI TEKyLIero KOHTPOJISAA M IPOMEKYTOYHOM ATTeCTAIUM

@DopMBbI TEKYILIETO KOHTPO-
s

VcaoBus J0ITyCKa

Kputepuu u HOpMBbI OLICHKU

[IpoBepka 3HaHUN 1Ji MPO-

YcTHBI onpoc niepen

«Iomyck K Jsabopa-

CTy,HeHT OTBCTUJI HAa BOIIPOCHI IIPCIIoaaBa-

BEJICHUS JTa0OPATOPHBIX paboT BBINOJIHEHUEM J1a00PATOPHBIX | TOPHBIM paboTam» TeJs
pabor
«HE JOIYyCK K J1abo- CTyzneHT He OTBETWJ Ha BOMNPOCHI MPENo-
paTopHBIM paboTam» JaBaTens
Bremonnenue Bcex nabopa- Brimonnenue  nmabopa- «JIOITYCK K DK3aMEHY» CryaeHT BBIIOJHWI JIaDOpAaTOpHBIE |

TOPHBIX M NPAKTHYECKUX
pabor.
[IpoBepka 3HaHWII O HTO-
ram Jab0opaToOpHbIX 3aHATHH.

TOPHBIX M IMPAKTHYECKHX pa-
00T paboThI

IMPAaKTUYCCKUC pa6OTbI 10 TCMaM AMCLHUIIIIMHBI, U
OTBCTUJI Ha AOIIOJHHUTCIBHBIC BOIIPOCHI MPEIIO-
JaBaTeCIisd.

«HE JONYCK K 3K3a-
MEHY»

CryaeHT HE BBINOJIHUI JaOOpaTOpPHBIE pa-
0O0Thl W TPAKTUYECKHE MO TeMaM IUCIUILTUHBI
WM HC OTBCTUJI HA AOIIOJHHUTECIBHBIC BOIIPOCHI
npernoaaBarers.

«HE JIONMYCK K JK3a-
MEHY»

CTyneHT He BBIIOJIHMI J1a0OpaTopHbIE pa-
00ThI IO TeMaM JUCIHUIUIMHBI WK HE OTBETHJI Ha
JIOTIOJIHUTEJIbHBIE BOIPOCHI IIPENOIABATES.

JIk3ameH (7 cemecTp): Breinonnenue Bcex ja- «OTITUYHO bes 3ameuanuii
YCTHO 1O 3K3aMEHAlMOHHBIM OH- | 60paTOpHBIX paboT
JIeTaM WJIM TECTUPOBAHHE
«XOPOHIO» He3nauuTenbHble 3aMeUaHus

«YOJOBJICTBOPUTECIIBHO»

CyllleCTBEHHbIE 3aMEYaHUs

«CHCYHOBJICTBOPUTCIILHO»

Her oTBeta Ha 2 Bonpoca 9k3. buiera u3 3
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6. Kputepun u HOPMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

KypcoBas pabora (mpoekT) yueOHbIM IJIAHOM HE MPETyCMOTPEH

IlpumepHasi TeMaTMKa NHUCbMEHHBIX PadoT (KypcoBbIX, pedeparos,

KOHTPOJILHBIX, pACYeTHO-TPpa(hyecKux u ap.)

[IucemeHHEBIE pa6OTLI IO JUCHUIITIMHC HC IIPCAYCMOTPCHBI

8. Bonpochl K 3K3aMeHy

Ne n/mt Bonpocsl

1 UTto Ha3bIBAIOT CBApKOW C TOUYKHU 3PEHMSI TEOPUN CBAPOUHBIX IIPOLIECCOB?

2 B uem cymHoCTh BBEIEHUST U ITPEOOPAa30BAHUS SHEPTUH U BEILIECTBA B 30HE CBApKU?

3 KakuM 00pa3oM NpOUCXOAUT CO3aHME MOHOJUTHOIO COEIMHEHMs B pE3ysbTaTe
CBapkKu?

4 Kak xmaccuduumpoBats criocoObl CBapKu 10 BUJAM SHEPrMU aKTHUBALMM M arperart-
HOMY COCTOSIHHUIO BellecTBa?

5 B yem cocTouT gusnueckas CymHOCTb CBapKu?

6 Kakue TexHruecKkue 3a/1aun pemaoT ¢ MOMOLIbIO CBapKu?

7 Kakue ucTouHMKH Teria UCIOJIb3YIOT IIPU CBAapKeE IUIaBJICHUEM?

8 Yo Takoe MIEKTPUUECKas 1yra U Kak e€ IPUMEHUTH JJIsl CBApKU?

9 Kak onpenenuts 3 PeKTUBHYIO MOIIIHOCTH CBAPOYHOM TyTU?

10 B uem cocTtouT 3HaueHue A FOPEHUs CB. AYT'M IMHCCHUU 3JIEKTPOHOB U MOHM3ALUU
ra3zoB?

11 Kak ucnonb3oBarh SHEPrui0 M3JIy4yeHUs B KA4eCTBE CBAPOYHOIO MCTOYHMKA Teruia?
[TosicHuTe Ha HECKOJIBKUX MpUMepaXx.

12 Kak wncrosnp30BaTh MEXaHWYECKYIO SHEPTUIO sl coeAuHEeHUsl maTtepuanoB? Kakue
cnoco0bl CBApPKM OCHOBAaHbI HA UCMOJIb30BAHUM MEXAHUYECKON SHEPTruu?

13 B ueM cocTouT CyIHOCTH CBapKH B TBEPJIOM U KHJIKOM COCTOSIHUSX C UCIOJIb30BaHU-
€M MEXaHWYECKOW U TEIUIOBOM dHEprumn?

14 B cem cocToHUT CyITHOCTh CBAPKU B JKUIKOM U MAapooOpa3HOM COCTOSHUSAX C IpUMe-
HEHUeM TensoBoi sHeprun? [IpuBeanTe npruMepsl TAKUX CIOCOOOB CBApPKHU.

15 Kak MO>XHO HCITOJIB30BATh JIEKTPUUECKOE CONIPOTUBJICHUE B KaU€CTBE UCTOYHMKA TE-
IU1a JJis cBapku? B uem cocTouT pa3Hula NMpH BBIAECIEHUU TEIIa MPU MPOXOXKACHUN
TOKA 4Y€pe3 METAIUIMYECKUM MPOBOJHUK U B KOHTAKTE MEX]Y IBYMsI IPOBOJAHHUKAMU?

16 Kakue metonpl pacuera Temneparyp npu cBapke IpUMEHSIOT?
YTo MOHMMAIOT MOJT KPaeBbIMU M T'PAaHUYHBIMHU YCIOBHSIMU B TEIUIO(PU3NUYECKUX pac-
YyeTax npu cBapke?

17 B yem cocTrouT 3HaueHME MPOLECCOB TEIUIONPOBOAHOCTH, KOHBEKLIUU M W3IIY4YCHHUS
pu cBapke?

18 Kakoli Bun nepenaun temna onucbiBaeT 3akoH Dypre? [IpencraBpre 3akoH Dypbe B
BUJIE YPABHEHHS.

19 M3 kakux Tpex CTajuil COCTOUT MPOLECC PaCIPOCTPAHEHUS TEIUIA TP CBAapKe?

20 Kakumu merogamu pemaroT auddepeHunanbHOoe ypaBHEHUE TEIIONPOBOAHOCTH?
[ToscHuTe (hr3HYECKH CMBICI BXOSIIUX B HETO YWICHOB.

21 Kak cxematn3upyroTcst ICTOYHUKH TEIUIa U HarpeBaeMble Teja Mpu pacdere TeMIiiepa-
Typ IIpH cBapke?

22 Yem oTnuyaroTcs perieHus nuddepeHInaIbHOr0 ypaBHEHNS TEIUIONPOBOJHOCTH IS




MI'HOBEHHOTO HENOJBHXHOTO TOYEYHOIO, JIMHEHHOIO, MJIOCKOIO0 MCTOYHUKOB TeIlIa
COOTBETCTBEHHO B IOJYOECKOHEUYHOM TeJle, IUIACTUHE U CTep)KHE?

23 Kak kauecTBEHHO OXapaKTepU30BaTh MOHSITHS: ABMXKYIIMKUCS M OBICTPOJBUKYLIUICS
WCTOYHUK TEIUIA; TOHKAs W TOJICTasl TUIACTUHBI?

24 Kaxoit ¢pm3udeckuii CMbICT BKJIAIBIBACTCS B MOHATHS: TIOJHAs U 3G (EKTUBHAS
TeruioBbie MOIIHOCTH; dhdexTuBHbINA KII/] ncTounnka Terma; moroHHasi SHEprus; To-
MOJIOTHYECKas TemrepaTypa?

25 B uem cocrout (pu3MUECKHii CMBICT TIOHATHUN: TETUIOEMKOCTh, TEIUIONPOBOJIHOCTD,
TEMIEPATYPONPOBOJIHOCTb, TEIJIO0TAaYa?

26 Kak oxapakTepn3oBaTh MOHITHS: TEPMUYCCKUI MUK, U30TEPMa, TPATUCHT TEMIepa-
Typ, TEMIIEpaTypHOE MoJIe, KBa3UCTallMOHAPHOE TeMIIepaTypHoe noje?

27 B uem cocTouT pazHHIa MEXAY MBUKYIIUMCS U MOIIHBIM OBICTPOJIBHIKYIIIEMCS] HC-
TOYHMKOM Teruia? Mexly IIIaCTUHON U IUIOCKUM ci10eM?

28 Jlis kako# cxeMbl UICTOYHHKA TEIJIa U HarpeBaeMoro Tela pemieHue nuddepeHimanb-
HOT'O YPaBHEHHSI TEIJIONPOBOAHOCTH UMEET BH/I:

T(r, X) = (q/2nA-8)-[exp(-V-x/2a)]-Ko (rV(v¥/4a® + bla)) ? OGwsicHute pusnueckuii
CMBICTT BXOJSIIUX B YPABHEHUE YICHOB.

29 Jlis kakoit cxeMbl UICTOYHHKA TEIJIa U HarpeBaeMoro Telna pemieHue auddepeHinnanb-
HOTO YPaBHECHHSI TEIIJIONMPOBOAHOCTH UMEET BH/I:

T(r, X) = (9/27-A-6)- exp[(-v/2a) (R+X)]? OObsicHuTe HU3NIECKHIA CMBICI BXOASIINX B
YpaBHCHHE YJICHOB.

30 Jlis kakoit cxeMbl UICTOYHHKA TEIJIa U HarpeBaeMoro Telna pemienue auddepeHinnanb-
HOT'O YPaBHEHHS TEIUIOMPOBOAHOCTH HMEET BU/I:

T(y, t) = (q/v-8-\/4n-7vcy-t)) exp (-y2/4at - Bt)? O6bsicuute (puU3HUECKUil CMBICT BXO-
JSTIAX B ypPaBHEHUE YJICHOB.

31 Kak 3aBucuT TeMIiepaTypHOe MoJjie OT mapaMeTpPOB pekrMa CBapKH U TeIuiopuznye-
CKHX CBOWCTB CBapHBACMOro MaTepuana?

32 Kak omnpenenuTs KOJIMUECTBO TEILIa, BHIICTSIONIEECS MPH MPOXO0XKACHUU TOKA B JKUJI-
KOM HEMETAJUTMYECKOM IPOBOTHUKE U METAIUTMYECKOM IPOBOTHUKE?

33 UYro mpezacrasiseT co0oil cBapoyHas BaHHA U (DAKTOPBI, OT KOTOPHIX 3aBUCAT €€ pa3-
Mepbl U popma?

34 Kak 00pa3yrorcs HeHTpbl KpUCTaNIM3alluid B CBAPOYHOI BaHHE?

35 M3 kakuX ATaroB COCTOUT 3aTBEP/ICBaHNE METalIa B CBAPOYHOU BaHHE?

36 [ToueMy pOUCXOANT MEPEOXTAKICHIE METaIa B CBAPOYHON BaHHE, OT Yero OHO 3a-
BHUCHT?

37 UeM OTIMYAIOTCS BUJIBI EPEOXJIKICHUSI MeTajlla B CBapOYHOU BaHHE?

38 Kak BbI nipencraBisiere MEXaHU3M POCTa MEPBUYHBIX KPUCTAIUITUTOB U (PAKTOPHI €T0
oOycnaBnuBarone?

39 JIJIsl KaKuX CBapOYHBIX MPOIECCOB XapaKTePeH KOHIICHTPAIIMOHHBIN HarpeB?

40 B deM cocTout BiMsiHME IEPBUYHON CTPYKTYPHI METajlia CBAPHOTO IIBA HA €T0 CBOM-
cTBa?

41 UYTo Takoe KpUCTAIITU3AIMOHHBIE CIIOW B METaJllIe IIBa U MPUYKHBI UX 00pa3oBaHUs?

42 Uro mpejcraBisieT co00i 30Ha TEPMUYECKOTO BIUSHUS M Y€M OHA MOXET OTJIHYaTh-
Csl IPU CBapKe Pa3InYHBIX METAJUIOB ?

43 B 9em cocTonuT MexaHW3M 00pa30BaHUs TOPSIHUX TPEIIMH IPH CBapKe?

44 Kak o0bsicuuth BAMsiHHE (HOPMBI U pa3MEpPOB CBAPOUYHOI BaHHBI, HANPABIECHHOCTH
MEPBUYHBIX KPUCTAJUIMTOB HA CKJIOHHOCTh METalja MIBa K OOpa30BaHHUIO TOPSYUX
TpeuuH?

45 [To kak¥M BHEITHUM MPU3HAKAM OTJIMYAIOTCS TOPSYUE TPEIIUHBI?
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46

Kak BIuAIOT nerupyromue 3J1eMEeHThl Ha CKIOHHOCTh METaJlla IIBOB K 00pa30BaHMIO
ropsYMX TPELUH?

47 Yro Takoe SKBUBAJIECHThl XpOMa 1 HUKEIS?

48 Uro npeacTaBisaioT co00il TeMnepaTypHbIi HHTEPBa XPYIKOCTH U 3P PEeKTHUBHBII HH-
TepBaJl KPUCTAIUIN3ALUU?

49 Kax Bol ipescraBiisiere npouecc NoJuroHu3anuu ?

50 KakoBa poib 3BTEKTUK B 00pa30BaHUH FOPSIYMX TPEIIHH?

o1 Kakue nytsimu u MmetonaMu ciexyer O0poThes C TOpSYUMHU TpEIMHAMHU 7

52 Kak cBapouHasi TEKCTypa BIMSIET HAa CBOMCTBA CBAPHBIX COEAVUHEHUI?

53 B uem pa3Huna Mexay NepBUYHOM M BTOPUYHOM CTPYKTypamMH CBAPHOI'O COEIUHE-
Hus?

54 Yro Takoe XOJOAHbIE TPELIUHBI IPH CBApKe?

95 Kakue npu4nHbBI BBI3BIBAIOT 00pa30BaHUE XOJIOAHBIX TPEIIUH IPU CBapKe?

56 KakuMu myTsiMH MOXXHO YMEHBIIUTH CKIIOHHOCTH CBapHBIX COEAMHEHHH K 0Opa3oBa-
HUIO XOJIOJHBIX TPELIHH?

57 B 1ueM cocTouT pazianuue Mex 1y ropssuuMHu U XOJIOAHBIMU TPELIMHAMU?

58 Yro Takoe 3aMeJIEHHOE pa3pylIeHUe U T0YeMy OHO BO3HUKAET?

59 Kakumu myTsiMM MOXHO YMEHBIINUTH CKJIOHHOCTb CBAPHBIX COCJUHEHUM K 3aMeNJIeH-
HOMY pa3pyleHHo?

60 Uro Takoe cBapuBaeMOCTb?

61 Kakumu MeToaMu OLeHUBAIOT CBApPUBAEMOCTh?

62 B uem pa3znuiia Mexay cBapUBa€MOCTBIO U TEXHOJIOTUYECKOM MPOUYHOCTHIO?

63 13 yero ckiaapiBaeTcs MPOBEPKaA CIIYKEOHBIX XapaKTEPUCTUK CBAPHBIX COETUHEHUI?

64 Kakumu MeTogamMu MOKHO OLIEHUTh CTOMKOCTb CBapHBIX COCTUHEHUN K 00pa30BaHUIO
XOJIOJIHBIX U TOPSIYUX TPEIUH?

65 Kak onpenenuTs CTOMKOCTh CBapHBIX COEIMHEHMH NMPOTUB IEpexojia B XPYIKOE CO-
cTosiHuE?

66 B ueM 0coOeHHOCTH MPOTEKaHHUsI XUMUYECKHX PeakLuil pu cBapke?

67 Kakue ocHOBHbBIE XMMHKO-(QHU3NYECKUE MPOLIECCHl OKA3bIBAIOT BIMSHHE HA KaueCTBO
CBapHbIX COCTMHEHUN?

68 Kak ucnonbp3oBaTh NOHSTHS U SIBICHUS, OMUCHIBAEMbIE (PU3XUMHEN B CBAPOUHBIX MPO-
neccax?

69 Kak BiusoT BHEIIHUE (aKTOpbl HA PaBHOBECHUE XUMUYECKUX peaKLUi Ipu cBapKe?

70 B 4em cymHOCTh 3aKk0Ha IEHCTBYIOIINX Macc?

71 B 4yem paznuune Mexny KOHCTaHTOM paclpeesIeHus U KOHCTAaHTOM paBHOBeCUs?

72 ['1ie u kaK yuyuThIBae€TCS U UCIOJIb3YETCS MIPU CBAPKE XUMUYECKOE CPOJCTBO BEIIECTB?

73 Kak Ha mpakTuke mpu cBapke MaTepHajoB MCIOJIb30BATh KOHCTAHTY PaBHOBECHS XU-
MHUYECKUX PEaKIUii?

74 Kak ncnonb3oBaTh XMUMHUUECKYIO DHEPTHIO B KAYECTBE UCTOUHUKA TEIUIA IIPU CBapKe?

75 KakoBo 3HaueHNe MOBEPXHOCTHOI'O HATSKEHHUS U BHYTPEHHErO TPEHUs MJIsi CBapoy-
HBIX IIPOLIECCOB?

76 ['ne u KaK y4uTHIBAIOT BSA3KOCTh JKHIAKOCTEN MPHU CBapke?

77 B uem cymnocTs 3akoHa HepHcTa 1 rie B CBapOUYHBIX IPOLECCAX €TI0 UCIOIb3YIOT?

79 I'te B cBapoOuHBIX INpoleccax MPUMEHSETCS MOHATHE YIPYIOCTh JUCCOLUAIUU OKCH-

ma?
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80

Kakue ocHOBHBIC peaKIIMOHHBIC 30HBI MOYKHO BBIJICIIMTH IPH JTyTOBOM CBAapKe ILIABSI-
HIUMCS AJIEKTPOJIOM?

81 Kak mpoucxouT OKUCIICHUE U AUCCOLUAIIHS OKUCIIOB ITPH CBapKe?

82 Kakue nmpuunHbI BHI3BIBAIOT BOZHUKHOBEHUE TIOP TIPU CBapKe?

83 Kak 60poThCsi ¢ HOPUCTOCTHIO IPU CBapKe?

84 UYrto npeacTaBisitoT cob60i cBapodHbIe (IIIOCH U IIIJIAKK?

85 B uem cocTouT Bo3A€iCTBHE IINIAKOB HA METAJLT IIPU CBapKe?

86 Kakue TpeOoBaHMsI IPEIBSIBISIOTCS K CBOMCTBAM CBAPOYHBIX IIITAKOB?

87 B 1eM paznuune Mexay JTMHHBIMH U KOPOTKUMHU IITAKaMu?

88 Kak paznu4aroTcst KUCIIbIE U OCHOBHBIC ITUTAKH?

89 KakoBo Ha3HaveHUE MUIAKOB, MOJIYYAEMbIX MTPH PA3JIMYHBIX CIIOCO0AaX CBapKU?

90 B 4em cocTout paznuune B cocTaBax MOKPHITUNA 3IIEKTPOAOB U (DIIr0cOB?

91 B ocoGeHHOCTh 1IIIAaKOB, 00Pa3yIOIIUXCS MPH TUTABICHUH ()JIFOCOB U TTIOKPBITHIA?

92 YeM OTIIMYAKOTCS PA3JIMYHBIC TOKPBITHS JIEKTPOIOB?

93 Kakne miaky mosrydaroTcsi mpu TyroBOM CBapKe TUIABAIIMMCS DJIEKTPOJOM B 3aIUT-
HBIX razax?

94 Kak Bimsiet coctaB piroca Ha COCTaB METaJlJIa CBAPHOTO COSTUHEHHS?

95 Kak mpoTekaet nporiecc pacKUCIICHUs PU CBapKe cTaien?

96 B 1eMm cocTout MmoaudumpoBaHre MeTasia ImBa IMpu cBapke?

97 Urto Takoe JerupoBaHKE MPHU CBAPKE U C KAKOH LIETIbIO €ro IPOBOAST?

98 Kak ocyIecTBUTh JIETUPOBAHKE METaJLIA IIBA IIOCPEACTBOM OOMEHHBIX PEaKIIHii?

99 KakoBbl yTH BBO/IA JIETUPYIOLIUX 3JIEMEHTOB B METAJLI CBAPHOTO 111Ba?

100 | B 9eM coCTOHT OTIIMYHE JETHPOBAHUS Yepe3 MOKPHITUS U (DIFOCHI OT JIETUPOBAHUS Ye-
pe3 CBapOYHYIO MPOBOJIOKY?

101 | Yem oOycioBiieHa BO3MOXKHOCTh OYMCTKH METAJUIa I11Ba OT IPUMECEH B X0JI¢ CBApKU?

102 | Kak ouuCTUTH MeTal 1IBa OT CEPhl B X0/1€ CBapKU?

103 | [Touemy HEOOXOMMO OTPAHUYMBATE cojepkanue Gochopa B MeTayIe IIBA TIPH CBAP-
Ke cTajien?

104 | B geM pa3HUIla MPOIECCOB yaAICHUS cepbl U Ppochopa mpu cBapke craneit?

105 | B ueM cocTouT MexaHU3M 00pa30BaHUs XUMUYECKOH HEOJTHOPOJHOCTH B METAJIE I11BA
NP JICTHPOBAHUY Y€Pe3 CBAPOYHbBIE MaTepHAIIBI?

106 | Kakue BHbI XMMUYECKOH HEOAHOPOAHOCTH MOTYT BO3HUKHYTh B CBAPHOM COEIUHE-
HUN?

107 | Kak BiausieT HeCTaOMIIBHOCTh CBAPOYHOTO MPOIECCa HA XUMUYECKYI0 HEOJHOPOJHOCTD
MeTaJiia mBa’?

108 UTO MOHUMAIOT MOJ] TEPMUHOM IUKBALIUSI»?

109 | YTo mOHMMAIOT MOJT TEPMHUHOM «CETPETAIHSI»?

110 | Kak noBBICUTH OTHOPOJHOCTh METAJIJIA LIBA TIPU CBAapKE MOKPBITHIMH DJIEKTPOJaMuU?
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9. ®OH OLEHOYHBIX CPEACTB AJIsl NMPOBeICHUsI NMPOMEKYTOYHON aTTe-
CTAlUM 00y4AKOLIUXCS M0 TUCHUIINHE

9.1. lacnopT (oHAA OLIEHOYHBIX CPEICTB

Koa xonTposmpye-
MO KOMIEeTEeHIIUN
(UJ1M ee 4acTH)

HaumenoBanue

Ne KonTposmpyembie pa3aesibl
1
OLICHOYHOI0 CPeACTBA

n/n (TeMbI) TUCHUIJIMHBI

1 CobecenoBaHue, OTUET 110
HcTOYHMKH SHEPTUU TIPU CBApKe nabopaTopHoii pabote. Dk-
I1K-6; T1K-14

3aMeHalMOHHbBIE OMIIETEI

2 CobecenoBaHue, OTYET 110
naboparopHoii padbore. k-

TenoBbIe POIIECCH TPH CBAPKE I1K-6; I[1K-14
3aMEHAIIMOHHBIC OUJICTHI

3 CobecenoBaHue, OTYET 110
IIpouecchl  KpuCTAIM3aUUA TIPU 1a60paToDHOM DaboTe. DK-
CBapKe I1K-6; I[1K-14 patop P '

3aMEHALMOHHBIE OMIIETHI

4 CobecenoBanue, OTYET I10
[Ipouecchl  KpuCTAIM3aUUd TIPU 13600aToDHOM DaGoTe. DK-
CBapKe I1K-6; [1K-14 patop P '

3aMEHALMOHHbBIE OMIIETHI

5 CobecenoBaHue, OTYET 110

sabopaTopHoii padoTe. K-
CBapuBaeMoCTb I1K-6; TIK-14 patop P

3aMCHAllMOHHBIC OMJIETHI

9.2. TunoBbIe KOHTPOJIbHBIE 32/IaHUS WIH MHbIE MATEPHAJIbl, HCOOX0AUMbIE
JJIS OLlEeHKH 3HAHWI, YMEHUIl, HABBIKOB M (MJIM) ONBITA JAeSITeJIbHOCTH, Xa-
PAKTEePU3YHIIMX 3Tanbl GOPMHUPOBAHNMS KOMIIETEHIIUI B MPoLecce 0CBOCHUS
o0pa3oBaTeIbHOM NMPOrPaMMBbI

9.2.1. OT4eTt mo 1abopaTopHoii padoTe

»  KoMIiekT 0T4eToB 1o JiabopatopHsiM padotam (mpuiaratorcs B Y MKI).
JlaGoparTopHasi padora Nel «DKCriepuMEHTAIBHOE UCCIIEIOBAHME MPOIIECCa pac-
MPOCTPAHEHUs TEIa MPU CBAPKE »
JlabopaTopHasi padora Ne2 «TeMneparypHoe moJie Ipy CBapKe pa3HOPOIHBIX
METaJUIOB C UCIIOJIb30BAaHUEM METO/a SJIEKTPOMOICTUPOBAHUS
JlaGoparopHuas padora Ne3«JlccnenmoBanue npoueccoB 3aTBEPACBAHUS CBAPOY-
HOU BaHHBI C UCIIOJI30BAHUEM METO/Ia MATEPUATBLHOTO MOJAEIUPOBAHUSD)
JlaGopaTopnas pabora Ned«lccienoanue npoiecca JISTUPOBAHUS METallla pH
CBapKE MOKPBITHIM 3JIEKTPOIOM»

Dopma omuema no 1adopamopuvim padoomam (cooepricanue):

1 ~ o
PGKOMeHﬂyeMBII/I NepeUYCHb OLICHOYHBIX CPEACTB IMIPCACTABIICH Ha CAUTC MY
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1. Lenb paboThr;

2. IIporpamma paGoThI;

3. Onmcanue 1a00paToOpHON YCTaHOBKH;
4. MeTouKa ucciae10BaHuM;
5.Pe3ynpTaTel UCCIEN0BAHUM;

6. BeiBo1bI 110 paboTe

Tpeboeanusa Kk opopmiaenuro 1adopamopHsix paoom:

Otyer (WM MPOTOKOJ) MO JTabopaTOpHON paboTe odopmIIIeTCS Ha JIMCTAX
oemoit Oymaru popmata A4 (210x295 Mm). TeKCT U pUCYHKHU pa3MENIarOTCs C OJI-
HOU cTopoHsl JiucTa. 1o 1oiKHBI OBITH HE MeHee 25 MM ciieBa M 15 M cripasa,
CBEpXy W cHHU3Y. JIUCTHI, HAYMHAS CO BTOPOTO, JOJKHBI OBITH MPOHYMEPOBAHBI.
[lepBriM oopMmisieTcst TUTYNBbHBIN JuCcT. Ha cienytomieit crpanuiie hopMynupy-
I0TCS 11e7Ib Pa0OThl U OMMCHIBACTCS XOJ PabOThI, MPUBOIATCS (eciiu TpeOyeTcs)
(bopMyJibl, pacueTHbIE COOTHOLIEHHS U PE3YJIbTaThl pacyeTOB (IKCIEPUMEHTOB) B
BUJIE TAOJIML, PUCYHKOB U rpadukoB. B COOTBETCTBUM ¢ MOIYyYEHHBIMU pe3yibTa-
TaMU JICJIal0TCs BBIBOJIBI 00 BBITIOJIHEHUHU 3aJlanus. Hymepaius myHKTOB, TabIuIl,
CXEM, PUCYHKOB U IpapKOB CKBO3HASI.

Otuer oopMisieTcss B pyKOMUCHOM WJIM MAIIMHOIKMCHOM BapuUaHTe, CIIUBa-
€TCsl B CKOPOCILMBATEIIE WM MEPETIETACTCS.

Ilpoyeodypa ouenueanus nabopamopuoit pabomel.

[Ipu npueme naGopaTopHOl pabOThl OLUEHUBAETCS: IOJHOTA BBINOJHEHUS
OTIBITOB M 9KCIIEPUMEHTOB, TIOJHOTA O(DOPMIICHUSI OTYETAa U JOCTOBEPHOCTH IMOJTY-
YEHHBIX PE3yJIbTaTOB, CIIOCOOHOCTD CTY/ICHTA MPOBOAUTH aHAIIN3 TOJTYYCHHBIX pe-
3yJIBTATOB M JI€JaTh BEIBO/IBI, CTEIIEHb IOHMMAaHUS U BIAJICHUS MAaTEPUATIOM.

Kpumepuu oyenku:
- OLICHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CIIU:
e paboTa BBINOJHEHA B MOJHOM O0BEME C COOMIOJEHMEM HEOOXOIMMOM TO-
CJIEIOBATEIbHOCTH IPOBEJCHUS ONBITOB U U3MEPEHUI;
e 1pu pa3paboTKe TEXHOJOTHYECKHX MPOIECCOB MPOJAEMOHCTPUPOBAHBI CIIO-
COOHOCTh UCTOIB30BaTh COBPEMEHHBIE MHCTPYMEHTAIbHBI CPEJICTBA U yMe-
HUSl BRIOMpAaTh OCHOBHBIE M BCTIOMOTATEIbHBIE MAaTEpPUANBl M CIIOCOOBI pea-
JM3AI[UU OCHOBHBIX TEXHOJOTHYECKUX MPOIECCOB;
® B [IPEACTaBJICHHOM OTUYETE MPABUIBLHO U AKKYPATHO BBITIOJHEHBI BCE 3aIUCH,
TaOJHIIBI, PUCYHKH, YEPTEKU, TPAPUKHU, BEIUUCICHUS U CACIaHbI BHIBOIBI;
® [I0JIy4€HbI OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI MO J1a0opaTOpHO padoTe.
- OIICHKA «HE 3aYTCHO» BBICTABJISIETCS CTYACHTY, €CIIH:
e paboTa BBHIMIOJIHEHA HE MOJHOCTHbIO, U OOBEM BBIMIOJHEHHON 4YacTU pabOThI
HE TI03BOJISIET ClIEaTh MPaBUIBHBIX BHIBO/IOB;
® WU OMNbITHl, U3MEPEHUS, BBIYUCIICHUSA, HAOJIOEHUS BBIIIOJHEHBI Herpa-
BUJIHLHO;
e Mpu pa3pabOTKE TEXHOJIOTMUECKHUX IPOLECCOB HE MPOJEMOHCTPUPOBAHBI
CIIOCOOHOCTh MCIOJIB30BaTh COBPEMEHHBIE WHCTPYMEHTAIBHBI CPEICTBA U
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YMCHHUA BBI6I/IpaTI> OCHOBHBIC M BCIIOMOI'ATCJIIbHBIC MAaTCpUaJIbl U CITOCOOBI
pean3anii OCHOBHBIX TEXHOJOIMYCCKUX ITPOLCCCOB;
¢ HC IIOJIYUYCHBI OTBCTHI HA KOHTPOJIBHBIC BOIIPOCHI I10 Ha60paTOpH0ﬁ pa60Te.

10. O6pa3oBare/ibHbIC TEXHOJIOTHH W METOAUYECKHE YKA3aHUS 110 OCBOCHHUIO
AUCUMILUIUHBI (Y4e0HOI0 Kypca)

[Ipu peanuzarnum AUCIUILUITMHBI TPUMEHSIIOTCS] HTHGOPMAIIMOHHBIE TEXHOJIOTUN
TPaJAUIIMOHHOTO, MOAYJILHOTO (IO OTIAEIBHBIM TeMaM) 00ydeHUs, HH(HOPMAITHOH-
HBIC TEXHOJIOTH U TeXHOJOTHH TudPepeHIUPOBAHHOTO O0yICHHSI.

CtyaeHTsl popabaThIBatOT JabopaTOpHBbIE PAaObOTHI U YIIPAKHEHUS PUMCHHU-
TETHHO K TEMAaTHKE TUCITUTUTHHEI.

MeToanuyeckue yKa3aHus PenoaaBaTesito

ITpu ocBoeHMM BCceX pa3AeioOB JAUCHUIUIMHBI HEOOXOJUMO COYETAaHUE BCEX
dopM yueOHOI HesITeTbHOCTH: U3yueHHE JIEKIMOHHOTO MaTepualla, BHIIOJIHEHUE
3aJJaHUIl Ha TMIPAKTHYECKHUX 3aHATHUSAX, KaK C MCIIOJIb30BAHUEM KOMIIBIOTEpa, TaK U
0e3 Hero, caMocTosITeNIbHasE paboTa ¢ PEeKOMEHIyeMOM JTUTepaTypoil U UCHOIb30-
BaHHWE METOJUYECKUX YKa3aHWW, KOHCYJIbTAI[MH MPENo/iaBaTelei MpPU BBHIMOTHE-
HUU pacuyeTHO-Tpaduyeckux padorT.

21



11. Y4eOHO-MeTOAMYEeCKOe U MHPOPMALMOHHOE O0ecredeHue TUCIUI-
JHUHBI (Y4e0HOT0 Kypca)

11.1. O6s13aTesibHAA TUTEPATYypa

bubnuorpaduueckoe onucanue

Tun (yueOHUK, yueOHOe TOCco-
oue, yaeOHO-METOAMIECKOE
mocooue, MPaKTUKyM, Jp.)

KonnuectBo B
onbanorexke

Texnonorus u  060pyAOBaHUE
CBapKHM IUIABJICHUEM [DJIEKTPOHHBIN pe-
cype] : na6. nmpaktukym / B. I1. Cuno-
poB [u ap.] ; TI'Y ; UH-T mammHO-
ctpoenust ; kad. "Csapka, oOpaboTka
MaTepUaoB JIaBIIEHUEM U POJICTBEHHBIC
npoueccol” ; mox pea. B. I1. Cunoposa,
K. B. Motopuna. - TT'Y. - Toaparrmu :
1Y, 2017. - 392 c. - bubnuorp.: c.
379-380. - Ilpun.: c. 381-392. - ISBN
978-5-8259-1019-2.

YyebHoe rmocobdue

1CD

3opuH E. E. Jlaboparopusblil mpak-
TUKYM : DIJIEKTPOJIYroBasi, KOHTaKTHas
CBapKa M KOHTPOJIb KauecTBa CBAPHBIX
COEIMHEHUH [DJIEKTPOHHBIM pecypc] :
yueb. mocodbue / E. E. 3opun. - U3x. 2-e,
ctep. - Cankr-IlerepOypr : Jlans, 2017.
- 160 c. : nn. - (YueOHUKH 1Ji BY30B.
CrneuuanbHas nuteparypa). - ISBN 978-
5-8114-2155-8.

YuebHoe mocodue

9bC
«JIaub»

EnpiioB B. B. CBapka u HariaBka
U3JIeNNid U3 JIETKUX CIUIaBOB Tpexdas-
HOM Jyrol HEIUIaBAIIUMHUCS JIIEKTPO-
naMu [ DnekTpoHHBIH pecype]| : 7a0.
npaktukym / B. B. Enbnos, M. C. Ca-
outos ; TT'Y ; IH-T MalmmmHOCTPOEHUS ;
kad. "CBapka, 00paboTka MaTepuaioB
JIaBJICHUEM M POJICTBEHHBIE MPOLECCHI",
kad. "[IpoexTupoBaHre U IKCIUTyaTaIIHSI
apromooOmiei". - Tompartu : TI'Y,
2015. - 40 c. : un. - bubmuorp.: c. 38. -
[Mpun.: c. 39-40. - ISBN 978-5-8259-
0846-5

JlaGopaTopHbIit TpaKTH-
KyM

1CD

11.2. /lonoiHMTEeIbLHAS JUTEPATYpa M y4eOHble MaTepuUaJbl (ayauo-,
BH/1€0TIOCOOHST U JIP.)

e (oun Hayunoit oubdamoreku TI'Y:
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Ne
/o

bubnuorpaduueckoe onucanue

Tun (yuebHuk, yueOHOE 10-
cobue, yueOHO-
METOMYECKOe TI0co0ue,
MIPAKTUKYM, ayIAHO0-, BUJICO-
mocoOus u Jp.)

KonnuectBo B
ouoInOTEKE

MarepuanoBeeHIe U TEXHOJOTHH 00-
paboTKu MaTepuasioB : ydeb. mocoOue
JUISL CTYJICHTOB BY30B, 00Y4. 10 Hampas-
genutro 150700 "MammHoctpoeHue",
151000 "TexHomnor. MamuHbBl 1 000pY-
nmopaHue", cmnenmaimbHocTH 151701
"IIpoekTHpoBaHKE TEXHOJOT. MAlllUH U
koMmruiekcoB" / A. @. Tperbsikos, JI. B.
Tapacenko. - I'pu¢p YMO. - Mocksa :
MI'TY um. H. O. baymana, 2014. - 543
C. : un. - bubnwmorp.: c. 543. - ISBN 978-
5-7038-3889-1. - 320-00.

YyebHoe rmocobdue

MarepuanoBeieHue CBapKU : IPAKTH-
kym / A. U. Kosrynos, C. B. MsamuH ;
TI'Y ; WUH-T MammHOCTpOeHHS ; Kad.
"CBapka, o0paboTka MmaTepuajioB JaB-
JIEHUEM U POJACTBEHHBIC Mpolecch”. -
TI'Y. - Toapsartu : TI'Y, 2013. - 31 c. :
wi. - bubmumorp.: ¢. 30. - 8-69.

[IpakTukym

45

Martepuanosenenue : y4e0. ans Oaxa-
naspos / I'. I'. Bongapenko, T. A. Kaba-
HoBa, B. B. Pwibanko ; mox pexn. I'. T
bonnapenko. - 2-e u3z. ; rpup YMO. -
Mockaa : HOpaiit, 2012. - 360 c. - bu6-
muorp.: ¢. 340. - Ilpun.: c. 341-358. -
ISBN 978-5-9916-1587-7 : 712-00.

YyeOHUuK

KoBrynoB A.U. Metanyprust IBETHBIX
METaJUIoB : yuyeb.-MeToa. mocobue / A.
N. Kosrynos, T. B. Uepmamennena -
Tonpsattu : TT'Y, 2008. - 62 c.

VY4eOHO-METOUYECKOE
rnmocooue

51

COT'JIACOBAHO

JlupexTop Hay4dHOU OMOINOTEKH

«

» 20 T

MIT

A.M. Acaesa

(noonucyw) (U.0. Pamunus)
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11.3. IlepeueHnb pecypcoB MH(OPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOMN
cetu ""UnTepHeET"

Mex1yHapOIHbIA HAYYHO-TEXHUYECKUM U IIPOU3BOACTBEHHBIN KypHAI
«ABTOMaTHYECKasi CBapKa». DJIEKTPOHHBINA JOKYMEHT. [{ocTyi:
http://patonpublishinghouse.com/rus/journals/as.

Kypnan «MetannoBeneHue u TepMuueckas 00padoTka METaJIOBY.
DnektponHsbIid qokyMeHT. Joctym: http://mitom.folium.ru/
HayuyHo-TexHMuYecKHil 1 TPOU3BOACTBEHHBIN XypHa) «COOpKa B Malllu-
HOCTPOCHUU, TPUOOPOCTPOCHUNY . DNEKTPOHHBIN JOKyMeHT. [JocTym:
http://www.mashin.ru/

XKypnan «CBapka 1 TMarHOCTHKA». DIEKTPOHHBII TO0KyMeHT. JlocTym:
http://svarka.naks.ru/

XKypnan «Capo4HOE IPOU3BOACTBOY». DIEKTPOHHBIA JOKYMEHT. Jloc-
tym: http://www.ic-tm.ru/

XKypnan «Cpapuuk B Poccnn». DnekTpoHHbIN JOKYMEHT. JJocTyi:
http://booktech.ru/journals/svarshchik-v-rossii

Kypnan «TexHOTOTHsSI MATMHOCTPOECHUS» . DIEKTPOHHBINA JTOKYMEHT.
Joctym: http://lwww.ic-tm.ru/

Kypnan «Tspkenoe MalIMHOCTPOCHHUE». DIEKTPOHHBIA TOKyMEHT. Jloc-
Ty http://www.tiajmash.ru/

Kypran «YnpodHsromuye TEXHOIOTUN U TOKPBITUSDY. DIEKTPOHHBINA J10-
kymeHT. Jloctym: http://www.mashin.ru/

Kypnan «LlBeTHbIE METAIIIBI). DNEKTPOHHBIN JOKYMEHT. JlOoCTyII:
http://www.rudmet.ru/

Caiitr ®enepanbHON CIYyKOBI TI0 WHTEIUICKTYaJdbHOH COOCTBEHHOCTHU:
http://www1.fips.ru ...

Poccuiickuii cepep nateHTHOM nHpopManuu EBporneiickoro naTeHTHOTO
BemomcTBa: http://ru.espacenet.com

11.4. IlepeyeHb NPOrPaAMMHOI0 OOecneYeHust

Ne HanmenoBanune 11O KoanuectBo | PexBu3uTHI 10r0BOpa (HaTa,
n/n JIMLICH3UH HOMep, CPOK JAeHCTBHA)

1 | Windows 1398 beccpounas

2 | OfficeStandart 1398 beccpounas
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OCyIleCTBJIEHHsI 00Pa30BaTEIBLHOI0 MpoLecca Mo AUCIHHUIUIMHE (MOLYJII0)

11.5. Onucanue MaTepuaJbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI IJIA

HaunmeHoBaHue
000py10BaHHBIX N 5
Py DakTHYECKUH | « o
y4eOHBbIX KaOuHe- = o =
N ajapec y4eOHbIX .~ | &2
TOB, JJabopaTopuii, 2 5z
Ne IlepeueHb 0OCHOBHOro 060opy- | KaOuHeroB,a- | X | § 2
MAaCTEePCKHUX M Jp. . = =
n/m JAOBaHHUS ooparopwmii, g5 | & &
00bEKTOB ISl PO- S = o
MACTEPCKHUX U = S 3
BeJleHHSs PaKTHYe- p = | 2 8
CKHX u J1abopaTtop- P- =
HBIX 3aHATHH
Jlaboparopus "Oc- Cronbl nUCbMEHHBIH , cTynbst, | Kopmyc E; Y. |72 |18
HOBBI CBAPKM» CTOJI U CTYJI JJIs IIPETOIOB.
P Yk beriolt banbiknna
(E-405) Jlocka aynutopHas (MenoBas),
Hocka anektponnas Webster,
Beinpsimurenu cBapouHble
BJVY-201Y, lllka¢ ra3osslii ¢
6amoHoM aprona, Kommnerore-
1. psl , [Ipuntep, Cron pabounii ,
HIuT snexkrpopacnpenenurenb-
ubii 119, Cton cBapouHBIH,
[IpoexTop Acer, Crennax, Ycr-
poiicTBo nazepuoe LMA, Muk-
pockort MUM7, Mukpockon
MET-3, Crena MoaenupoBaHusl,
Cnexrporpad, lllkad ynpasie-
HUSL.
OkcnepuMeHTanbHbI | [llnugosaneHbiil cranok , Pyu- | Kopnye A. Ayn. | 136 | 3
Y4aCTOK JJOKTOpaH- HOI OoTpe3HoM cTaHoK, Pyunoit | A-B
TYpBI M aCOHUPAHTYpPBI | THOOUYHBIIN cTaHOK, CBapOYHBIHA
(A-111) nctoyauk Migatronic BDH 550
Csapounsiii nuaseprop TIG 315
P AC/DC my¢enbhas neus [1T
200, ITeur an€KTpOCOMpATBIIE-
HUS , Bechl, HHIYKIIMOHHO - Ha-
rpeBaTeibHasl yCTaHOBKA
5 CDJIT-001-30/44-T*, Koopmau-

HATHBIA CTOJI JJISI aBTOMAaTHYC-
CKOM arpOHOAYIOBOMCBAapKU U
HaIlJIaBKU HECKOJIBKUMHU MTPOBO-
JIOKaMHu, Y CTAHOBKH JIJISI HUKH-
JIEPOBAHMS CTAJIA UCIBITAHUS
Ha CMaYyuBaHUsI M OTIPEICIICHUS
BSI3KOCTH MeTajioB, IlocT mis
CBapKH C YIPABISIEMBIM TETLIO-
BIIOkeHueM, CTou J1s ciecap-
HBIX paboT .YcTaHOBKa NSt
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HaumenoBanue
000py/10BAHHBIX

dakTHUecKuii

2

[
[
2]
YueOHbIX KaOUHe- = o =
N ajgpec y4eOHBIX ~ | 2
TOB, JIJaDopaTopuii, 2 5 &
Ne IlepeyeHb OCHOBHOIO 000py- | KAOMHETOB, Ja- = g 2
MAaCTEepPCKUX U Ap. . s S
n/n A0BAHUA Ooparopwuii, = = T
00beKTOB 1151 TIPO- e = o
MAaCTEpPCKUX U = Cl=
Be/leHUsl PaKTH4e- p = |2 8
CKHX U J1afopaTop- p: =
HBbIX 3aHATHI
IJIa3MEHHOT0 NEepeIIaBa.
KommbrorepHsrii Cronbel  ydyeHmveckue, crynbs | 445020 Camap- | 84,8 | 16
kimacc. [lomemenue | yuennueckue, IIK ¢ BbIxogom B | ckas 0071.
JUISL  CaMOCTOSITelb- | CeTh MIHTEepHET. r.TonpsTTu,
HOW paboThl. Yued- yin.benopycckas,
Has ayJauToOpUs JIs 14, no3umus o
MPOBEJICHUS 3aHATUN TII Ned8, 4 srax
CEMHHAPCKOTI'0 THIIA. (I"-401)
VYuebHast ayauropus
IUIsL KYpCOBOTO IIPO-
eKTUpOBaHUSI  (BBI-
3 | MOJHEHHA KYPCOBBIX

pabot). YuebHas ay-
JUTOpHUS IJIs IIPOBE-
JE€HUS] TPYNIOBBIX U
WHIVBUAYaJIbHBIX
KOHCYJIbTALU.
VYuebHas ayauTOpuUs
JUIsL TIPOBEJIEHUS 3a-
HATUI TEKYILETO
KOHTPOJISI U IpOMe-
JKYTOYHOM  aTTecTa-
. (I'-401)
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