denepanbHOE TOCYIaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00Opa30oBaHuUs
«ToNBATTUHCKUI TOCYJAPCTBEHHBIN YHUBEPCUTET

b1. B. 08

(uHOeKC OUCYUNTUHDBL)

PABOYASA TIPOT'PAMMA JUCHUITVIMHBI

Teopusi CBAPOYHBIX IIPOIIECCOB

(HaumeHoB8anue OUCYUNTUHDL)

10 HAIPABJICHUIO TOATOTOBKH (CIEIUATbHOCTH)
15.03.01 MamuHoCTpOCHHE

(KOO U HAUMEHOBAHUE HANPABIIeHUsI NOO2OMOBKU, cneyuarbrocmu ¢ coomeememeuu ¢ @I'OC BO

CoBpeMeHHbIE TEXHOJOIHUEeCKHE NMPoIecChl M3roTOBJIEHH JleTajiell B Ma-
IHIMHOCTPOCHHUMH

(ranpasnennocms (npogunv))

dopma oOydeHMs: 0OUHAS
"o Habopa: 2019

PacnpenesieHue 4acoB JMCUMILUIMHBI 10 CeMeCTPaM M BUAaM 3aHATHH (110
y4yeOHOMY ILIaHY)

KoauuectBo 3ET 6
Yacos no PYII 216
Buabl KOHTPOJIA B IK3aMeHbI 3aueTsl KypcoBbie KypcoBbie KonTpoashsie
ceMecTpax: NMPOEKTHI padoTsI (s 3';12(:0'}', top-
MBI 00yYeHHs1)
7
NeNe cemecTpoB
1 2 3 4 5 6 7 8 9 10 11 HTtoro
3ET no cemecTpam 6 6
Jlexuun 32 32
JlaGopaTopuble 16 16
IpakTuyeckue 16 16
KonTakTHas padoTa 64,35 64,35
Cawm. pabora 116 116
Kontpoan 35,65 35,65
Hroro 216 216

ToabsaTTH, 2018




Pabouas nporpamma coctaBieHna Ha ocHoBaHuu ®I'OC BO u yueOHOro miana
HaIpaBJICHHUS TTOATOTOBKH (creruanbHocTh): 15.03.01 MammHocTpoeHue

PeHeH3I/IpOBaHHe paﬁoqeﬁ nporpaMmmbl THCHUIIJTUHBI:

OtcyTtcTBYyeT
VYyebnas (pabouast) mporpamMmma ogo0peHa Ha 3aceJaHuu Kadeapsl :
COM/IuPII (mpotokou 3acemanuss Ne 1ot « 30» 08 20 181.).
Penensent
(OoadcHOCmb, YueHoe 386aHue, cnmeneHy) (noonucs) (U.0. Damunus)
« » 20 T

Cpok neiicTBus padoueii mporpammel aucuumnHbl 10 30.08.2023 r.

Nudopmanus 06 akryanuzannu padoyeil nporpaMmMbl JMCHHIIIMHbBI:

[Tporokoi 3acenanus kageapbl No  OT «_ » 20 T
ITpoTokomn 3acenanus kagenpsl No 0T «_ » 20 T
[Tpotokon 3acenanus kadeapsl No  oT «_ » 20 T
YTBEPX/JAIO
3aBenyromuii kadeapoi: COM1 u PIT
(paspabomasuteri PI1]])
«_» 20 T B.B.Enb1noB




AHHOTAIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)

b1.B.08 TEOPUA CBAPOYHbLIX MPOLLECCOB

1. Heab 1 32124 U3yYeHUSA TUCHUILIMHBI (Y4eOHOT0 Kypca)

[lenp — U3n0KEeHNE MHUPOKOTO KPyra BOMPOCOB, OTHOCSIIMXCSA K TEOPUHU TPO-
I[ECCOB, MPOUCXOAIINX TIPH CBapKe, 000OIEHUE X B CTPOHHYIO CUCTEMY TEOPETH-
YECKUX 3HAHWUM, 0a3UPYIONIUXCS Ha MOCICAHUX JOCTUKECHHUSX CBAPOUYHOW HAYKH U
MPOU3BO/JICTBA.

3agauu:

1. ChopmupoBaTh y CTyJICHTOB YMEHUU Kauye€CTBEHHOTO W KOJIMYECTBEHHOTO
aHajau3a M3y4aeMbIX CBAPOUHBIX MPOIIECCOB;

2. ChopmynupoBaTh y CTYACHTOB 3HAHUS (PU3NYECKUX, XUMUUECKUX, MEXaHU-
YECKHUX SIBJICHUH, JIXKAITUX B OCHOBE PA3IMYHbBIX CIIOCOOOB CBApKH;

3. M3ydeHue TErIoBbIX MPOLIECCOB IIPHU CBAPKE;

4. N3yuyenue 3akoHOMEpHOCTEW (HOpPMHUPOBAHUS CBOMCTB METajjla CBAPHOTO
1IBa U CBAPHOTO COCIMHEHUS B LIEJIOM.

2. MecTo nucuuiuinHbl (yae0Horo kypca) B crpykrype OITIOII BO

HNannas aucturuimHa (yueOHbI kypc) otHocutcsi K bioky 1 «Jlucturimnnbl
(Momynu)» (BapuaTUBHAS YacTh, TUCUUILTUHBI 110 BEIOODY).

JMCUMIIUHBL, Y4eOHbIE KYpChl, HA OCBOEHUHM KOTOPBIX Oa3zupyercsi JaHHas

nucHuIUInHa (y4eOHbId Kype) — du3uKa, XUMHUs, BBEJCHUE B Ipodeccuio

JucuuniauHbl, yueOHbIe KypChl, JJIi KOTOPbIX HEOOXOAMMBbI 3HAHUS, YMEHUS,
HaBbIKHU, MIPHOOpETaeMble B pe3yjIbTaTe U3yUYeHHUs AAHHON TUCIUIUIMHBI (Y4eOHOro
Kypca) — OCHOBBI HAYUHBIX UCCJIEI0BaHUH, BBITYCKHAs KBaJU(UKALMOHHAs paboTa.

3. Illnanupyemble pe3yJibTaThl 00yUeHHs MO JUCHUIIHHE (YUeOHOMY KYP-
Cy), COOTHECEHHbIe C IJIAHMPYEMbIMHU Pe3yJIbTATAMU OCBOEHHUSI 00pa3oBaTe/ib-
HOM MPOrpaMMbl

dopMupyembie U KOHTPOJIH- [Tnarupyembie pe3yIbTaThl O0YICHUS
pyeMbIe KOMITCTCHITHH

CIIOCOOHOCTBIO Y4aCTBOBATH B 3HaTh: KOHCTPYKTHBHBIE OCOOCHHOCTH CBap-
paboTax IMo JOBOAKE U OCBOE- | HBIX COSAMHEHUM; KOHCTPYKTUBHBIC U TEXHOJIOTHYE-
HUO TEXHOJIOTHYECKUX MPO- | CKHUE (DAKTOPBI, ONpenesronme paboTocrocoOHOCTh
LIECCOB B XOJI€ IOATOTOBKHU CBapHBIX COCAMHEHUHN U KOHCTPYKIIUNA; OCOOCHHOCTH
IIPOU3BOJICTBA HOBOM MPO- MOBEACHUS W MEXaHU3MBI Pa3pyIICHUST COSAMHEHUIN
TYKITAW, TIPOBEPSATH KAYECTBO | IMPU PA3JIMYHBIX AKCILTyaTallMOHHBIX BO3JICHCTBUSIX;
MOHTa)Ka W HaJIQJKW TIPH MC- | IPUHIIUIIBI  OIIGHKH pPabOTOCTIOCOOHOCTH CBapHBIX
MBITAHUAX U Ca4€ B OKCIUTya- | KOHCTPYKIIHH.

TaIMIO0 HOBBIX 00Pa3IOB 13-




JCJIAN, Y3JI0B U I€TaJIeH Bbl- YMeTb: NPUMEHATh OCHOBHBIE 33[a4d TEOPUU

nyckaemoi nmpoaykuuu (IIK- | Hane)xHOCTH AJI OLIEHKH OCOOEHHOCTEH JKCILTyaTa-

14); UM CBapHBIX COCAWHEHUM, y3JI0B U KOHCTPYKLIHM;
OLICHUBATh BJIMSHUE BHEIIHMX U BHYTPEHHUX (ak-
TOPOB Ha HAJEKHOCTb CBAPHBIX COCAWHEHUM; HEIO-
CPEICTBEHHO CBA3bIBATH IOKA3ATEIIN HAJIEKHOCTHU C
MEXaHUYECKUMU M  (PU3MKO-XMMUYECKMMHU CBOM-
CTBaMHM MAaTEpPHUAJIOB CBAPHBIX COCIMHEHUU U Y3IIOB
Y C BO3JICHCTBYIOIIMMY HAa HUX (DAKTOpamH.

Baanern: Meromamu oIpeneneHus I0Ka3are-

Je¥ HaIeXHOCTU II0 CBOWCTBAM MAaTE€pHAlIOB CBap-
HBIX COCIMHEHUN W Yy3JIOB, IPUCAZO0YHBIX MaTepHa-
JIOB ¥ BO3JCHCTBYIOIIMMHU HAa HUX BHEIUHUMH (ak-
TOPaMH.

YMEHHE HUCIIOJIB30BATh CTaH- | 3HATh: HOPMBI U METObI aBTOMATU3UPOBAHHOTO

JapTHBIE CPEACTBA ABTOMATH- | IPOCKTUPOBAHUSA JOKYMEHTALUU

3al[UH IPOEKTUPOBAHKA [P | YMeTh: pa3padaTbiBaTh CTPATEIMH MOJEINPOBAHUS

NPOCKTUPOBAHMH JE€TAIEH M | yepTeXel ¢ HyJs U Ha OCHOBE TPEXMEPHBIX MoJeleil

y3JI0B MallIMHOCTPOUTEJIbHBIX | BiiajgeThb: HaBBIKAMU CO3/1aHUS 3JIEKTPOHHBIX Yep-

KOHCTPYKIIMI B COOTBETCTBUM | Texel u Apyroi nokymenraruu B CATIP

C TEXHUYECKUMH 3aJaHUSAMU

(IIK-6)

TemaTuueckoe cogep:KkaHue TUCHUILIMHBI (Y41e0HOr0 Kypca)

Paznen, monynp

IToxpasnen, rema

1.BBenenue

1.1. MecTo Teopuu U NPAKTUKHA B U3YUYEHHH CBAPOUYHBIX
IPOLIECCOB

2. ®duznyeckrue OCHOBBI
U KiaccupuKalus Mmpo-
LIECCOB CBapKH

2.1. MOHOJIUTHOCTH COETUHEHUS.

2.2. BBenenue u npeoOpa3oBaHUE SHEPTUH B 30HE CBApKHU.

2.2. Brenenue u npeoOpa3oBaHue BEIIECTBA B 30HE CBap-

KH.
3. Ucrounuku nsuepruu | 3.1. Buasl sHeprum, mpeodbpasyeMoi npu cBapke B TEILIO-
IIpU CBAapKe BYIO.

3.2. Ouenka sHepreTudeckoi 3(HPEeKTUBHOCTH MPHU CBAp-
Ke.

3.3. OU3UKO-XMMHUYECKHUE MTPOIECCHI B AYTOBOM pa3psizi€.

3.4. Pa3HOBUIHOCTH AYTOBBIX Pa3psA0B, IPUMEHAEMBIX B
CBapOYHOU TEXHUKE.

3.5.CtpoeHue CBapOYHOM AYTM U €€ TEXHOJOTMYECKUE
CBOMCTBA.

4. TennoBble MPOIECCHI
MIpU CBAapKe

4.1. OCHOBHBIE TIOHSTHS U 3aKOHBI B TEIJIOBBIX pacueTax
IIpY CBapKe.




4.2. IndpdepenHnmanbHOE ypaBHEHUE TEIIOMPOBOIHOCTH.

4.3. TeruioBble NPOLECCHI NMPU HArpeBe Tel UCTOYHUKAMU
TETJIOTHI.

4.4. Ilpumenenne OBM nns pacdera TeMnepaTypHbIX IMO-
JIeW U SKCIIEPUMEHTAIIbHOE OMpPEICIICHUE TEMIIEPATYP MPHU
CBapKe.

4.5. HarpeB 1 1iaBjieHuE MeTaJlJIa ITPU CBapKe.

5. OPOU3UKO-XUMHUYECKUE
MIPOIIECCHI IPU CBAPKE

5.1. TepmMoguHaMHuuecKre, dJIEKTPOXUMHUUYECKUE U KHHE-
TUYECKHE OCHOBBl METAJUIYPTUYECKUX MTPOLIECCOB CBAPKH.

6. Meramtypruueckue
MPOLIECCHI IPU CBapKe

6.1. OcOOEHHOCTH TMPOTEKAHUS METALTYPrUYecKUx Mpo-
[IECCOB NPH PA3JIMYHBIX BUJIAX CBAPKHU.

6.2. B3aumoelicTBie METAIIOB C Fa3aMH.

6.3. BanmoelicTBHe METaJUIOB U UIAKOB MPH CBAapKe.

7. llpoueccsl Kpucrtai-
JIU3aluu TIPU CBapKe

7.1. IInaBneHne u 3aTBEpICBaHUE METAJLIA IPU CBAPKE.

7.2. CBapouHasi BaHHa, ee¢ 00Opa3oBaHUE, OCHOBHBIC Xa-
PaKTEPUCTHUKH.

7.3. Oco0eHHOCTH 3aTBEpACBaHUs MeTaJUIa IBA.

7.4. ®opMHUpOBaHUE IEPBUYHON CTPYKTYpPhI METAJLIA 11IBA.

7.5. BinsiHHE NEPBUYHOU CTPYKTYpPbl HA MEXaHUYECKUE
CBOWCTBA METaJUIa I1IBa.

8. O6pa3oBaHuEe BTOPHUY-
HOM CTPYKTYpbl H €€
BIIMSHUE HAa CBOMCTBA

8.1. HeoTHOpOAHOCTH CBAPHOTO COEAUHEHMUS.

MeTajljla CBapHBIX CO-
€IMHCHUM.
9. Texnonornueckas | 9.1. TepmoaedopmalmoHHbIe TPOLIECCHI IPU CBapKe.

MPOYHOCTh CBApPHBIX CO-
eIUHEHUN

9.2. Ilpupoma 06pazoBaHus TOPSYMX TPEIIUH MPU CBAPKE.

9.3. X0n0/1HbIE TPEUIMHBI B CBAPHBIX COCTUHEHUSX.

9.4. JlamensApHbBIE TPEUIMHBI W TPEIIMHBI TOBTOPHOTO
Harpesa.

9.5. SIBneHus OXpynmuMBaHUA U XPYNKOE Pa3pyLICHUE Me-
TaJIJIa CBAPHBIX COCUHECHUMN.

10. CBapuBaeMoCTh

10.1. ®akTopsl Onpeaensonne CBApuBaeMOCTb.

10.2. MeTo/1bl OIICHKH CBAPHBAEMOCTH.

11. 3aknroueHue

OO6mme mpUHITUIIBEI BEIOOpa crmocoba CBapKH, CBAPOUYHBIX
MaTEPHAJIOB JUIsl H3TOTOBJICHUS CBAPHBIX KOHCTPYKITHH.

OO0masi TPy10€eMKOCTh IMCUUILIHHBI (YueOHoro Kypca) — 6 3ET.




Cemectp uzyueHusi:7

4. CTPYKTYpa M cofep:KaHue JUCHUILINHBI (Y4eOHoro Kypca):«Teopusi CBapoUYHBIX IIPOLECCOB)

Pasnen, IMoapaszaea, Tema Buabl yueOHoM padoThl Heo0xoqnMble DopmbI Pexo-
MOAYJIb KonTakTHas padora CamocrosiTe/bHAsA pa- MaTepuaJbLHO- TeKylle- | MeHaye-
(B yacax) 0ora TEeXHHYECKHE ro KOH- Mas JM-
BCEro . DopmMbl IPOBEAECHUS ¢opmbl opranu- pecypchl TpoJIst Teparypa
x » = JIeKImii, 1adoparTop- 3aIMH (Ne)
E 2 é‘ HBbIX, IPAKTHYECKUX w | caMOCTOATEeNIbHOM
= & o = 3aHATHA, METObI 00Y- § padoThbl
2 | £ | E| 2% venns, peanmsyiomme | =
S| 2|8 = E puMeHsieMylo o0paso- |
E é.. : i  BaTeJbLHYIO TEXHOJIO-
THI0
Paznen 1. 4 Jlekius ¢ UCNOIb30BAHU- | 2 N3zydenue koH- KomnbrorepHbrit OTCYT- [1,3,4,6]
Beenenue Tema 1.1. Mecto €M MHTEPaKTUBHOM J10C- CIIEKTOB U PEKO- MIPOEKTOP, UHTEP- CTBYET
TEOPUH M TIPAKTH- KH, IPOEKTOpa MEH]LyeMOM JInTe- aKTUBHAs JOCKa ,
KHU B H3y4ECHUU parypel [19BM, nurepary-
CBapOYHBIX  TIPO- pa
LIECCOB
Tema 2.1. Mono- | 4 Jlexuus ¢ UCNIONB30BaHU- | 2 N3zydenne xoH- KomnerorepHsrit OTCyT- [1,3,4,6]
JUTHOCTh  COC/IH- €M MHTEepPaKTHBHOM J0c- CIIEKTOB H PEKO- MIPOEKTOP, UHTEP- CTBYET
HEeHUs KH, TIPOEKTOpa MEH]IyeMOM JInTe- aKTUBHAS JOCKa,
Pasten 2. parypsl [19BM, nurepary-
duznye- pa v
CKHE  OCHO- Tema 2..2. Beene- | 4 Jlexrust ¢ HCTIOIb30BAHN- 2 Nzydenune xoH- Kommsrorepusrit OTCyT- [1,3,4,6]
sb W Kiac- | THE T npeobpazo- €M MHTEepaKTHUBHOM J0c- CIEKTOB H PeKo- MIPOEKTOP, HHTEP- CTBYET
- BaHHE YHEPTUH KH, IPOEKTOpa MEH/LyeMOM JInTe- aKTUBHAS JOCKa,
B 30HE CBapKH parypsl, I[I19BM, nurepary-
MPOILIECCOB
CBapKH pa
Tema 2.3. Beene- | 4 Jlexuus ¢ UCNIONB30BaHU- | 2 Nzydenune xoH- KomnerorepHsrit OTCyT- [1,3,4,6]
HHE U Tpeobpaso- €M MHTEepaKTHUBHOM J0cC- CIIEKTOB H PEKO- MIPOEKTOP, HHTEP- CTBYET
BaHME BELIECTBA B KM, IPOEKTOpa MEH]lyeMOM JInTe- aKTUBHAs JOCKa,
30HE CBAPKU paTypsl, [19BM, nurepary-




pa

Paznen 3. Tema 3..1. Bunsl N3ydeHne KOH- KommnbrorepHbIii OTCYT- [1,3,4,6]
Hctounukn | sHepruu, npeodpa- Jlexuusi ¢ UCHOJIb30BaHU- CIIEKTOB U PEKO- IIPOEKTOP, UHTEP- CTBYET
SHEPTruu 3yeMble npu €M MHTEepaKTHUBHOM J0cC- MEH]IyeMOM JInuTe- aKTUBHAS AOCKa,
IIpU CBapKe | CBapKe B TEIUIO- KH, IPOEKTOpa parypsl [13BM, nurtepaty-
BYIO pa
SHEPTUI0
Tema 3.2. Onenka Nzydenue koH- KomnbrorepHbrit OTCYT- [1,3,4,6]
SHEPreTUIECKOH Jlexuusi ¢ UCNOIB30BAHU- CIIEKTOB H PEKO- POEKTOP, UHTEP- CTBYET
3¢ dexTuBHOCTH €M MHTEepPaKTHUBHOM 1oc- MEHLyeMOM JInTe- aKTUBHAs JOCKa,
CBapOYHBIX MPO- KU, IIPOEKTOpa parypsl, [19BM, nurepary-
LIECCOB pa
Tema 3.3. dusuxo- Jlex1ust ¢ UCIIOJIL30BaHU- Nzydenune xoH- Kommsroreprsrit OTCyT- [1,3,4,6]
XUMHAYECKHE IIPO- €M MHTEepPaKTHUBHOM 1oc- CIIEKTOB H PEKO- MIPOEKTOP, HHTEP- CTBYET
HECCHl B JIyTOBOM KH, TIPOEKTOpa MEH]IyeMO JInTe- aKTUBHAS J0OCKa,
paspsue paTypsl, [19BM, nurepary-
pa
Tema 3.4. Pazno- Jlexuus ¢ UcCnonb30BaHU- N3yuenue kon- KomnbroTepublit OTCYT- [1,3,4,6]
BUJIHOCTH  JIyTO- €M HHTEPaKTHUBHOM J0C- CIIEKTOB H PEKO- POEKTOP, UHTEP- CTBYET
BBIX pas3psaaoB, KH, IPOEKTOpa MEHJLyeMOM JInTe- aKTUBHAs JOCKa,
IIPUMEHAEMBIX B paTypsl, [19BM, nurepary-
CBAPOYHON TEXHU- pa
Ke
JlaGoparopHas WnpuBunyansHble 1200- Odopmnenue oTue- IlepconanbHeIi IIpoBepKa [1,2,4,
pabora 1. patopHbie pabOTBHI. Ta 1o naboparop- KOMIIBIOTED, CBa- 3HAaHUU 7]
Hccnenosanue HBIM paboTam. POYHBIN NIOCT, UH- 10 UTO-
pacripeneneHus AmHanu3 pe3ynabTa- | BEPTOp AJS CBapKH, | ram Jad.
Temia CBOOOJHBIX TOB U BBIBOJIBI TUIaBSIINECS JJI€K- | 3aHATHH
CBapOYHBIX JyT TPOJIBI, TPUOOPEI
Tema 3.5. Ctpoe- Jlek1usi ¢ UCIOJIb30BaHH- N3ydenue koH- KomnbrorepHbIit OTCYT- [1,3,4,6]
HHUE  CBapOYHOH €M MHTEpPaKTHUBHOM 10C- CIIEKTOB H PEKO- MIPOEKTOP, HHTEP- CTBYET
OyrH U e€ TeXHO- KH, IPOEKTOpa MEHJIyeMOM JInTe- aKTUBHAS AOCKa,
JIOTUYECKHE  Xa- parypsi, II9BM, nureparty-
PaKTepUCTUKU pa
Pasmen 4. | Tema N3ydeHune koH- KomnsrorepHslit OTCYT- [1,3,4,6]




TemnoBrle
MPOLECChHI
MpU CBapKe

4.1.0cHOBHBIE TO- Jlexmus ¢ UCIOIB30BAHU- CIIEKTOB U PEKO- MIPOEKTOp, UHTEP- CTBYET
HSTHSA M 3aKOHBI B €M MHTEpPaKTHBHOM a0C- MEH/LyeMOM JInTe- aKTUBHAs JOCKa,
pacuerax  TeIJo- KU, IPOEKTOpa patypsl, moarotos- | [I9BM, nutepaty-
BBIX  IPOLIECCOB Ka K 1abopatop- pa
IIpU CBapKe HBIM 3aHITUSIM
Tema 4.2. Tudde- Jlexumst ¢ MCTIONB30BAHU- Nzydenune xoH- KommbroTepHbIit OTCyT- [1,3,4,6]
PEeHLHAIBHOE €M MHTEpPaKTHUBHOM a0C- CIIEKTOB H PEKO- MIPOEKTOP, HHTEP- CTBYET
ypaBHEHUE TEeII0- KM, IPOEKTOpa MEHAyeMOM JuTe- aKTUBHAas J1I0CKa,
MIPOBOJHOCTH [IpakTHueckue 3aHATUSL paTypsl II2BM, nurepaty-
Odopmnenue otye- pa
Ta
Tewma 4.3. Temo- Jlek1uu ¢ MCIoJIb30BaHU- Nzydenue koH- KomnbrorepHbrit OTCYT- [1,3,4,6]
BbIE IIPOLIECCHI IPH €M MHTEpPaKTHUBHOM a0C- CIIEKTOB H PEKO- MIPOEKTOP, HHTEP- CTBYET
Harpese Tej Uc- KU, IPOEKTOpa MEHJLyeMOM JInTe- aKTUBHAs JOCKa,
TOYHUKAMU TEIIO- patypsl, moarotos- | [I9BM, nutepaty-
THI Ka K J1abopartop- pa
HBIM 3aHITUSIM
Tema Jlexuuu ¢ UCII0JIb30BaHM- Nzydenue xoH- KomnbrorepHbrit OTCYT- [1,3,4,6]
4.4 Ilpumenenue €M MHTEpaKTUBHON J10C- CIIEKTOB U PEKO- MIPOEKTOP, MHTEP- CTBYyET
OBM i1 pacueta KM, mpoekTopa IIpaktu- MEHTyeMOMU JIuTe- aKTHBHAs 10CKa,
TEMIIEpaTypPHBIX YECKHE 3aHATUA patypsl, noarotos- | II9BM, nmutepaty-
MoJiel 1 SKCIepu- Ka K .3aHATHSIM pa
MEHTAJIHOE Ollpe-
JIeJIeHNe TeMIiepa-
TYp IIpH CBapKe
Tema 4.5.Harpes u 10 Jlek1uu ¢ UCIOJIb30BaHH- N3ydenue koH- KomnbrorepHbIit orcyr- | [1,3,4,5,6]
TUTaBJICHUE MeTall- €M MHTEpPaKTHUBHOM 10C- CIIEKTOB H PEKO- MIPOEKTOp, UHTEP- CTBYET
Jia TIpH CBapKe KH, poekTopa. Munusu- MEH/LyeMOM JInTe- aKTUBHAS JOCKa,
JlyaJIbHbIE TIPAKTUYECKUE patypsl, ohopmie- | I[IOBM, nmurepary-
paboThI. HHUE OTYETa IO pa
MPaKTUYECKUM pa-
6oTam
JlaGopaTopHas WNuauBunyanbHbie  J1a00- Odopmnenne otae- | CBapodHBIf  IOCT | IpOBEpPKaA [1,2,4,
pabota 1. patopHbie paboThI. Ta 1o naboparop- | Iy Py4YHOH Iyro- | 3HaHUH 7]
OKcIlepUMeHTaNb- HBIM paboTaM. BOM CBapkH, MpH- | 0 HUTO-




HOE HCCIel0BaHNe AHanmu3 pesynbTa- | OOpel,  CTajJbHBIE | TaM Jal.
mpoliecca pacmpo- TOB U BBIBOJIBI IUTACTHHBI, TEPMO- | 3aHATHUH
CTpaHeHusi Tema Iapel, JIUTEpaTypa
IpU CBapKe.
JlaGoparopHas WnnuBuayansHble  1a00- Odopmnenne otue- | Crnenuanuzupo- MpOBEpKa [1,2,4,
pabota 2. paTopHbIE padOTHI. Ta 10 TabopaTop- | BaHHas YCTaHOBKA | 3HAHHUU 7]
TemmnepaTtypHoe HBIM paboTaM. Ul DJIEKTPOMOAE- | 0 UTO-
nojie MpU CBapKe AHanu3 pe3ynbTa- | JIUPOBaHUS, ram J7ao.
PasHOPOAHBIX Me- TOB U BBIBOJIBI auTeparypa 3aHATHN
TaJIJIOB C HCHOJb-
30BaHHUEM MeETo/a
3IEKTPOMOJIEIIH-
POBaHUS
Tema 5.1. Tepmo-
Pazgen 5. | nmHamMudeckue, Jlexuuu. MHuBuayanb- N3yuenue KoH- KommproTepHbIit OTCYT- [1,3,4,6]
duzuko- JIIEKTPOXUMHYE- HBIE TIPaKTHYEeCKHe pado- CIIEKTOB H PEKO- MIPOEKTOP, HHTEP- CTBYET
XHMHUYe- CKUE U KUHETHYe- THI MEH]LyeMOM JInTe- aKTUBHAs JOCKa,
CKHE IIPO- | CKHE€ OCHOBBI Me- patypsl, ohopmite- | [IDBM, nurepaty-
HECCHl TP | TATYPrHYECKUX HHE OTYETA 110 pa,
CBapke NPOLIECCOB CBapKU MPaKTUYECKUM pa-
OoTtam
Tema 6.1. Oco- Jlexmus Nzydenue xoH-
OCHHOCTH TIPOTe- CIIEKTOB H PEKO- KommnbrorepHbiit 0TCyT- [1,3,4,6]
KaHUsl MeTaJuryp- MEHJIyeMOM JIuTe- | NPOEKTOp, UHTEP- CTBYET
THYECKUX TPOIIEeC- parypesi, aKTUBHAS JOCKa,
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 OTCYT- [1,3,4,6]
HpU CBapKe TaJIJIOB C ra3amu CIEKTOB H PEKo- MIPOEKTOP, HHTEP- CTBYET
MEH/LyeMOM JInTe- aKTUBHAs JOCKa,
paTypsl, II9BM, nureparty-
pa,
Tema 6.3. Jlexuus [1,3,4,6]
Bsaumoneiicteue N3ydeHune xoH- KomnsrorepHslit OTCYT-




METAJUIOB W MIa- CIIEKTOB H PEKO- MPOEKTOP, HHTEP- CTBYET
KOB IIPH CBapKe MEHIyeMOM JIuTe- aKTHBHAs JI0CKa,
paTypsl, [19BM, nurepary-
pa,
Tema 7.1. Ilmas- Jlexuus Nzydenue xoH- [1,3,4,6]
JICHWE U 3aTBEpjie- CIIEKTOB U PEKO- KomneroTepHsiit OTCYT-
BaHHE MeTamia MEHIyeMOM JInTe- | TPOEKTOp, HHTEP- CTBYET
NIpY CBapKe parypsl, aKTHBHas JIOCKa,
JHTEparypa,
Tema Jlexuus N3yuenue kon-
7.2.CapouHas CIICKTOB M PEKO- KomnbrorepHbrit OTCYT- [1,3,4,6]
BaHHa, e€ obOpazo- MEHJIyeMOM JIuTe- | TPOEKTOp, UHTEP- CTByeT
BaHWE, OCHOBHBIC parypsl, aKTHBHAs JI0CKa,
XapaKTEPUCTHKHU II2BM, nurepaty-
pa,
Tema 7.3. Oco- Jlexmus Nzydenue xoH-
Pasnen 7. OCHHOCTH 3aTBep- CTEKTOB 1 PEKO- Kommbrorepasrit OTCYT- [1,3,4,6]
TTpotiecch! JeBaHUs MeTajia MEHJIyeMOM JIuTe- | TPOEKTOp, HHTEP- CTBYET
mBa parypsl, aKTHBHAsI JIOCKa,
KpHUCTaILIH-
saman  TpH [19BM, nurepary-
CBapKe Pa,
JlaboparopHast WunuBuayansHble  J1a00- Odopmienne otue- | Crenuanuzupo- MpoBepKa [1,2,4,
pabora 3. paropHbIe paboTEHI. Ta 1o naboparop- | BaHHas YCTaHOBKA | 3HAHUI 7]
UccnenoBanne HBIM paboTaM. st (PU3MYECKOro | M0 UTO-
MPOIIECCOB 3a- AHanmu3 pe3yabTa- | MOJEITHPOBAHUS ram 7a0.
TBEPJICBAHUSI CBa- TOB ¥ BBIBOJIBI MpPOIIECCOB  KPH- | 3aHATHI
pPOYHOH BaHHBI C CTaUTM3allMd  CBa-
UCIIOJIb30BAaHUEM pOYHOMI BaHHBI
METOa  MaTepu- JIOBM, nutepary-
QIBHOTO  MOJICIIH- pa
pOBaHUs
Tema Jlexuusa N3yuenue KoH-
7.4.®opMupoBaHU CIIEKTOB M PEKO- KommbrorepHbIii OTCyT- [1,3,4,6]
e HePBUYHOM MEHIyeMOM JINTe- | TPOEKTOp, HHTEP- CTBYET
CTPYKTYPBI Me- parypsl, aKTHBHasl 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- | SMEKTPOAbI pa3- | 3HaHUH 7]
HccnenoBanue HBIM paboTaM. JMYHBIX Mapok, | 0  UTO-
mporiecca JIeTHPO- AHanmm3 pe3ynbTa- | CIecapHBIH WH- | TaM J1a0.
BaHUS MeTaja TOB U BBIBOJIBI CTPYMEHT,  CIEK- | 3aHATHH
npyd  CBapke IO- TPOTIPOEKTOP,
KPBITBIM  3JIEKTPO- cnektporpad, 00-
JIOM KHUroBas Kamepa,
[I9BM, nwurepaty-
pa
Tema 7.5. Baus- Jlexuus N3yuenue kon-
HHE  TIEPBUYHOMN CIIEKTOB M PEKO- KoMmbroTepHbIit OTCYT- [1,3,4,6]
CTPYKTYpHI Ha Me- MEHJIyeMOM JIuTe- | TPOEKTOp, HHTEP- CTBYET
XaHUYECKHUE CBOM- parypsl, aKTUBHAs JOCKa,
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- | IPOEKTOp, HHTEP- | OTCYT-
HHE  BTO- | HOTO COCAMHEHUS MEHJIyeMOM JIuTe- | aKTUBHAasg  JOCKa, | CTBYET
pUYHON partypsi, I[I9BM, nwurepary-
CTPYKTYpPHI pa,
u e€ BIuUsf-
HUE Ha
CBOICTBa
MeTajuia
CBapHBIX
coejnHe-
HUU
Pa3nen 9. Tema 9.1. Tepmo- Jlexus N3zydenune xoH- KomMmnerorepHsiit [1,3,4,6]
TexHono- nedopmaroHHbIe CIIEKTOB U PEKO- | IPOEKTOp, HHTEp- | OTCYT-
ruyecKast IIPOLIECCHI npu MEHJIyeMOM JIuTe- | akTUBHas  JOCKa, | CTBYET
IIPOYHOCTb | CBapKe patypsl, [I19BM, nwurepaty-
CBapHbIX pa,
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CoeHe- Tema 9.2. Ilpupo- Jlexius Nzyuenue xoH- Komnerorepnsiit [1,3,4,6]
HUH Ja  oOpaszoBaHHA CIIEKTOB M PEKO- | IPOEKTOp, HHTEP- | OTCYT-
rOpsiMUX  TPELIMH MEHIIyeMOM JIuTe- | akTUBHass  JOCKa, | CTBYET
IIpU CBapKe paTypsl, [I19BM, nwurepaty-
pa,
Tema Jlexuus N3ydeHne KOH- KommbrorepHsrii [1,3,4,6]
9.3.Xonoansle CIICKTOB U PEKO- | MPOEKTOpP, HHTEP- | OTCYT-
TPEeUIMHbl B CBap- MEHJIyeMOli IuTe- | akTUBHAas ~ JIOCKa, | CTBYET
HBIX COEIMHEHUSIX paTypsl, I[I9BM, nureparty-
pa,
Tema Jlexnus Nzydenue koH- KommbrorepHbiit [1,3,4,6]
9.4.JlamensipHble CIIEKTOB U PEKO- | MPOEKTOP, HHTEp- | OTCYT-
TPELUIMHbl W Tpe- MEHIIyeMOM JITe- | aKTUBHAas  JOCKa, | CTBYET
UIMHBI IOBTOPHOTO paTypsl, I[I9BM, nurepaty-
Harpesa pa,
Tema 9.5. SIBnenue Jlexuus N3yuyenue kon- KomnerorepHsrit
OXpYITYMBAaHUSA U CIIEKTOB M PEKO- MIPOEKTOp, UHTEP- OTCYT- [1,3,4,6]
XpymnKoe  paspy- MEHIYeMOM JHTe- aKTUBHAS JOCKa, CTBYET
HIEHHWE  MeTaula paTypsl, [19BM, nurepary-
CBapHBIX  COEMU- pa,
HEHUU
Tema 10.1. dak- Jlekius Nzydenue koH- KomrmsrorepHbiit [1,3,4,6]
TOpBI,  OMpeaens- CIIEKTOB M PEKO- | IPOEKTOp, HWHTEP- | OTCYT-
IOLIMe CBapHUBae- MEHJIyeMOM IuTe- | akTUBHAas  JOCKa, | CTBYET
Pazgen 10. | MocTh parypsl, II9BM, nurtepar.
CaapuBae- Tema Jlexnus N3ydeHue KoH- KomrsrorepHbiit [1,3,4,6]
MOCTb 10.2.MeTozs! CIIEKTOB U PEKO- | IIPOEKTOpP, HHTEP- | OTCYT-
OLIGHKM CBapHBae- MEHJIyeMOM JIuTe- | akTUBHAas  JOCKa, | CTBYET
MOCTHU parypsi, II9BM, nwurepary-
pa,
Tema 11.1. OGmne Jlexus N3zydenune xoH- KomMmnerorepHsiit [1,3,4,6]
Paznen 11. | mpuHiumns! Beibopa CIIEKTOB M PEKO- | IPOEKTOp, HHTEP- | OTCYT-
3axiroge- crocoba  CBapku, MEHJIyeMOM JIuTe- | akTUBHas  JOCKa, | CTBYET
HUE CBAPOYHBIX Mare- patypsl, [I19BM, nwurepaty-
pHAJIOB 111 M3IrOo- pa,
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TOBJICHUSI CBAPHBIX
KOHCTPYKIUH

HTroro:

32

16

16

16

KOHTPOJIb

216

116
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5. Kpurepum u HOpMBbI TEKylIero KOHTPOJIS M IPOMEKYTOYHOH ATTeCTAMHI

DopMbI TEKYILETO KOH-
TPOJIst

VcaoBus JO0ITyCKa

Kputepuu u HOpMBbI OLICHKH

[IpoBepka 3HaHUN 1Ji MPO-

YcTHBIN onpoc niepen

«Iomyck K Jsabopa-

CTy,HeHT OTBCTUJI Ha BOIIPOCHI IIpEIiogaBa-

BEJICHUS JTaDOPAaTOPHBIX paboT BBINOJIHEHHEM JTA00PATOPHBIX | TOPHBIM paboTam» TeJs
pabor
«HE JOIYyCK K J1abo- CTyzneHT He OTBETWJ Ha BOMIPOCHI MPEro-
paTopHBIM paboTam» JaBaTens
Bremonnenue Bcex nabopa- Brimonnenue  nmabopa- «JIOITYCK K DK3aMEHY» CryaeHT BBIIOJHWI JIaDOpAaTOpHBIE |

TOPHBIX M NPAKTHYECKUX
pabor.
[IpoBepka 3HaHWII O HTO-
ram Jab0paTOpHBIX 3aHITHH.

TOPHBIX M IMPAKTHYECKHX pa-
00T paboThI

IMPAaKTHUYCCKUC pa6OTI>I 10 TCMaM AMCLUIIIIMHBI, U
OTBCTUJI HAa AOIIOJHHUTCIBHBIC BOIIPOCHI IMPEIIO-
JaBaTeCIisd.

«HE JIONYCK K JK3a-
MEHY»

CryneHT He BBINOJHUI JabOpaTOpHBIE pa-
0OTHl U TPAKTUYECKHE MO TeMaM JAUCIMILTUHBI
WM HC OTBCTHUJI HA AOIIOJHHTECIBHBIC BOIIPOCHI
npernoaaBarers.

«HE JIONMYCK K JK3a-
MEHY»

CTyneHT He BBIIOJIHUI J1abopaTopHbIEe pa-
00ThI IO TeMaM JUCLUIUIMHBI WK HE OTBETUI HA
JIOTIOJIHUTEJIbHBIE BOIPOCHI IIPENIOAABATETIS.

JIk3ameH (7 cemecTp): Beimmonnenue Bcex Ja- «OTITUYHO bes 3ameuanmit
YCTHO 1O 3K3aMEHAIlMOHHBIM OH- | 60paTOpHBIX paboT
JIeTaM WJIK TECTUPOBAHHE
«XOPOHIO» He3nauuTenbHble 3aMeUaHus

«YOOBJICTBOPUTECIIBHO»

CyllleCTBEHHbIC 3aMEYaHUs

«CHCYHOBJICTBOPUTCIILHO»

Her oTBera Ha 2 Bonpoca 9k3. buiera u3 3
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6. Kpurepun 1 HOPMbI OLIEHKHU KYPCOBBIX padoT (IPOEKTOB)

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 UTo Ha3bIBAIOT CBAPKOW C TOUKH 3PEHHS TEOPHH CBAPOUHBIX IMPOLIECCOB?

2 B 4em cymiHOCTh BBeleHUSI U IpeoOpa30BaHMsl SHEPTHH U BEIIECTBA B 30HE CBAPKH?

3 KakuM 00pa3oM NpOUCXOAUT CO3JaHME€ MOHOJUTHOIO COEIMHEHHsS B pe3yJibTaTe
CBapkKu?

4 Kak xmaccuduuupoBats criocoObl CBapKU 0 BUAAM SHEPrHMM aKTHBALMU U arperar-
HOMY COCTOSIHUIO BellecTBa?

5 B yem cocTouT gusnyeckas CymHOCTb CBapKu?

6 Kakue TexHrueckue 3a/1aun pemaT ¢ OMOUIbIO CBApKU?

7 Kakne MCTOYHMKY TeryIa UCIOIB3YIOT IIPY CBapKe TUIaBJICHUEM?

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

9 Kak onpenenuts 3 PeKTHBHYIO MOIIIHOCTH CBAPOYHOU TyTU?

10 B uem cocTouT 3HaUeHUE ISl TOPEHHSI CB. JYT'M SMUCCHH 3JCKTPOHOB M MOHHU3AINH
ra3zoB?

11 Kak mcrnonp30BaTe 3HEPrUI0 M3IIy4eHHs] B Ka4eCTBE CBAPOYHOTO HMCTOYHHMKA Teruia?
[TosicHuTe Ha HECKOJIBKHUX MpPUMepaXx.

12 Kak wncronp30BaTh MEXaHMYECKYIO SHEPTUIO sl coeAuHEeHMs] maTtepuanoB? Kakue
croco0bl CBApPKH OCHOBaHbI HAa MCIOJIb30BAHUU MEXAaHUYECKOW SHEPTUn?

13 B 4em coCTOMT CYIIHOCTH CBapKHU B TBEPJOM U KHJIKOM COCTOSHUSX C HCIIOJIB30BaHH-
€M MEXaHWYEeCKOH M TeIIOBON SHEepruu?

14 B cem cocTOHUT CyITHOCTh CBAPKU B JKUIKOM U MAapooOpa3HOM COCTOSHUSAX C IpUMe-
HEHHEM TeryIoBoi sHeprun? [IpuBeanTe mpuMepsl TaKUX CIOCOOOB CBAPKH.

15 Kak MOXXHO HCHONb30BaTh 3JEKTPUUYECKOE CONPOTUBJICHHE B KaueCTBE HMCTOYHHMKA
Teruia Jjs cBapku? B dem cocTOWMT pasHMIIA TPW BBIICICHUH TETUIA TPU TPOXOXK/Ie-
HUM TOKA 4Yepe3 METAIIMYECKUI MPOBOJHUK M B KOHTAKTE MEXIY JIBYMs ITPOBOJIHU-
KaMu?

16 Kakue metonpl pacuera Temneparyp npu cBapke IpUMEHSIOT?
UYTo MOHUMAIOT IOJT KPaeBBIMU M TPAHUYHBIMU YCIIOBHSMH B TEIUIOQU3NIECKUX pac-
yerax Mpu cBapke?

17 B deM cocToWT 3HaUYE€HHE MPOIECCOB TEIUIONPOBOJIHOCTH, KOHBEKIIMU W HM3ITyYCHHS
pu cBapke?

18 Kaxoit Bun nepenaum teruia onuceiBaeT 3akoH Pypee? IlpencraBbre 3akoH Pypbe B
BUJIC YPaBHEHHUS.

19 N3 xakux Tpex cTaguil COCTOUT MPOIECC PACIIPOCTPAHEHHUS TEIJIa IPU CBApKe?

20 Kakumu wmeromamu pemaroT guddepeHraIbHoe YpaBHEHHE TEIUIONpPOBOJIHOCTH?
[TosicHuTe hU3HYECKHiA CMBICI BXOJSIINX B HETO YWICHOB.

21 Kak cxemaTu3upyroTcsi ICTOUHHUKH TEIUIa U HarpeBaeMble Teja MpHU pacdyeTe TeMIepa-

Typ IpHu cBapke?




22

Yem otnuyaroTcs perieHus nuddepeHIHanbsHOr0 ypaBHEHNS TEIUIONPOBOIHOCTH IS
MTHOBEHHOTO HETMOJBUKHOTO TOYEYHOTO, JUHEHHOr0, MIOCKOTO MCTOYHUKOB TeIia
COOTBETCTBEHHO B MOJIyOECKOHEYHOM Telle, INIACTUHE U CTEepiKkHE?

23 Kak kauecTBEHHO OXapaKTepU30BaTh MOHATHS: ABMKYIIMICS U OBICTPOJBUKYLIUICS
UCTOYHUK TEIJIa; TOHKAsl ¥ TOJICTas INIACTUHBI?

24 Kakoii ¢pusnueckuil cMbIC BKJIAJBIBACTCS B IOHATHUS: TONMHAs | 3(PEKTUBHASL
Teru1oBble MOIHOCTH; 3¢ ¢dextuBHbl KIIJ] ncTounuka Temnsa; MoroHHas SHEprusi; ro-
MOJIOTHYECKasl TeMIieparypa’?

25 B deM coctouT (u3MuUecKuil CMBICA MOHATUN: TEMJIOEMKOCTb, TEIIONPOBOJHOCTD,
TEMIEPATYPONPOBOJAHOCTb, TEMJIO0TAAYA?

26 Kak oxapakTepu3oBaTh NOHATHUS: TEPMHUECKUI LIUKII, U30TE€pPMa, TPATUEHT TeMIIepa-
Typ, TEMIIEPATYPHOE 110JI€, KBA3UCTALMOHAPHOE TEMIIEPATYPHOE NOJIe?

27 B yem coctouT pazHuIa MEXy IBUXKYIIMMCS U MOLIHBIM OBICTPOABHIKYILIEMCS HC-
TOYHUKOM Teruia? Mexy NIacTUHOMN U IJIOCKUM cl10eM?

28 Jiis Kako# cXeMbl HCTOYHMKA TEIUIa U HarpeBaeMoro Teja pemenue auddepeHmanb-
HOT'O YpaBHEHHUs TEIJIONPOBOIHOCTH UMEET BHL:

T(r, X) = (9/2n-A-8)-[exp(-V-x/2a)]-Ko (r\(v¥/4a® + bla)) ? O6bsicuuTe PH3HUCCKHii
CMBICJI BXOJSIIIUX B YPABHEHUE YJICHOB.

29 Jlyist Kako# cXeMbl UICTOYHHKA TETUIa U HarpeBaeMoTo Telia pereHne quddepeHimnanb-
HOT'O YpaBHEHHUs TEIJIONPOBOIHOCTH UMEET BHL:

T(r, X) = (9/2m-A-8)- exp[(-v/2a) (R+xX)]? OObsicHuTe HU3NUECKHIA CMBICI BXOASIIHNX B
ypaBHEHHE YJICHOB.

30 Jnis Kako# cXeMbl HCTOYHHKA TEIUIa U HarpeBaeMoro Teja pemenue nuddepeHmanb-
HOT'O YpaBHEHHUs TEIJIONPOBOIHOCTH UMEET BHL:

T(y, t) = (q/v-8-V4mA-cy-t)) exp (-y¥/4at - Bt)? O6bsicHuTe QU3NUECKHUIT CMBICI BXO-
JSIIUX B YPaBHEHUE YJICHOB.

31 Kak 3aBuCHT TemmepaTypHOe IoJie OT IMapaMeTpoOB PEeKUMa CBAPKU U Teruiodusnye-
CKUX CBOMCTB CBapuBaeMoro marepuaia?

32 Kak onpenenuTs KOJTMYECTBO TEIUIA, BRIACISIONIEECS MPU MPOXOKICHUN TOKA B XKH/JI-
KOM HEMETAJUINYECKOM MPOBOJAHHUKE U METAINTNYECKOM ITPOBOIHUKE?

33 Uro npencrasnsier co00il cBapouHas BaHHA M (PAKTOPBI, OT KOTOPBIX 3aBUCAT €€ pas-
Mepsl U1 popma?

34 Kak 00pa3yrorcst HeHTpbl KpUCTaUIU3allui B CBApOYHOU BaHHE?

35 M3 kakux 3TarnoB COCTOUT 3aTBEPACBaHUE METaula B CBAPOYHOU BaHHE?

36 [ToueMy poUCXOAUT MEPEOXITAKICHIE METAJUIa B CBAPOYHON BaHHE, OT YEro OHO 3a-
BHUCHT?

37 UeM OTIMYAIOTCS BUJIBI IEPEOXJIAKICHUSI METaJlIa B CBApOYHON BaHHE?

38 Kak Bbl mpeacraBnsieTre MeXaHU3M pocTa NEPBUYHBIX KPUCTAJUIUTOB U (PAKTOPHI €ro
obOycnasiuBatomue?

39 JInis KakuX CBapOYHBIX MPOLIECCOB XapaKTepeH KOHLEHTPAIMOHHbIN HarpeB?

40 B gem cocTouT BIUSHEE MEPBUYHON CTPYKTYPHI METaJlJIa CBAPHOTO 1B HA €T0 CBOM-
cTBa?

41 UTto Takoe KpUCTAJUTH3AIMOHHBIE CJIOM B METAJIIC IITBA U IPUYHUHBI UX 00pa30BaHUsI?

42 Yro npezacraisieT co00i 30Ha TEPMUUYECKOTO BIUSHUS W YeM OHA MOXKET OTJIMYaTh-
Csl TIPH CBAapKe Pa3IMYHBIX METAIJIOB ?

43 B 1yem cocTrout MexaHu3M 00pa3zoBaHUs TOPSUUX TPEIIMH IpU cBapKe?

44 Kak 0oOBsicHUTh BhusHHE (OPMBI U pa3MEpOB CBAPOYHONW BaHHBI, HAIIPABICHHOCTH

NEPBUYHBIX KPHUCTAIUIMTOB HA CKIOHHOCTh MeTaia IiBa K OOpa3OBaHHUIO TOPSYMX
TpemuH?
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45

[To xkak¥M BHEITHUM NPU3HAKAM OTJIMYAIOTCS TOPSAYUE TPEIIUHBI?

46 Kak BIusoT Nerupyromue 3JIeMEeHTh Ha CKIIOHHOCTh MeTajlla IITBOB K 00pa30BaHUIO
ropsSYMX TPELUH?

47 Urto Takoe SKBUBAJIEHTHI XpOMa U HUKEIA?

48 Uro npeacTaBisioT co00i TeMnepaTypHbIii HHTEPBaJ XPYIKOCTH U 3PPEKTUBHBIN HH-
TepBaJl KPUCTAIITU3AIUU?

49 Kax Bbl ipescraBisiere npouecc NoJuroHu3anuu ?

50 KakoBa poib 3BTEKTHK B 00pa30BaHUM FOPSYNX TPEUIUH?

o1 Kakue myTsimMu 1 MeTo1aMu  ciietyeT O0pOThCs C TOPSYUMU TPEIIMHAME ?

52 Kak cBapouHas TekCTypa BJIMSET Ha CBOMCTBA CBAPHBIX COCTUHEHUMN?

53 B ueMm pasHunia Mexay MepBUYHOM M BTOPUYHOW CTPYKTypaMu CBApHOTO COETUHE-
Hus?

o4 Uto Takoe X0JIOAHBIEC TPEIIMHBI ITPU CBapKe?

95 Kakue npu4rHbBI BBI3BIBAIOT 00pa30BaHUE XOJIOAHBIX TPEIIUH P CBapKe?

56 Kakumu myTsiMu MOKHO YMEHBIIUTH CKJIOHHOCTb CBAPHBIX COEIMHEHHUI K 00pa3oBa-
HUIO XOJIOJHBIX TPEHIUH?

57 B 4yem cocTouT paznuune MeXIy TOPSYUMHU U XOJOJHBIMU TPEIUHAMU?

58 Urto Takoe 3aMeJICHHOE pa3pyllieHrue U TOYeMy OHO BO3HUKAET?

59 Kakumu myTsiMM MOXXHO YMEHBIIUTH CKIIOHHOCTh CBApHBIX COCIUHEHUI K 3aMe/JIeH-
HOMY Pa3pyIICHUIO?

60 Yrto Takoe cCBapuBaeMOCTh?

61 Kaknmu MeTogamu OlleHHBAIOT CBApUBAEMOCTh?

62 B uem pa3znuiia Mexay cBapUBa€MOCTBIO U TEXHOJIOTUYECKOU MPOYHOCTHIO?

63 U3 yero ckiaapiBaeTcs MPOBEPKA CITYKEOHBIX XapaKTEPUCTUK CBAPHBIX COSAUHEHUN?

64 Kakumu MeToaMu MOYKHO OIIEHUTh CTOMKOCTh CBapHBIX COCTMHEHHM K 00pa30BaHHUIO
XOJIOAHBIX U TOPSYUX TPEIIMH?

65 Kak onpeaenuTs CTOMKOCTh CBapHBIX COCAMHEHHI MPOTUB IMEpPEXoAa B XPYMKOE CO-
cTosiHHuE?

66 B uem ocoOeHHOCTH MTPOTEKAHMSI XUMHUYECKIX PEAKIIH MPU cBapKe?

67 Kakue oCHOBHbBIE XMMHKO-(QHU3NYECKUE MPOLIECCHl OKA3bIBAIOT BIMSHHE HA KauecTBO
CBapHbIX COCTMHEHUN?

68 Kak ucnonbp30BaTh NOHITUS U SIBICHUS, OMUCHIBaEMbIe (PU3XUMHEH B CBAPOUYHBIX TPO-
neccax?

69 Kak BnusoT BHEITHUE (aKTOPHI HA PABHOBECHE XMMHUECKUX PEaKIHii Mpu cBapke?

70 B 4yem cymHOCTh 3aKk0Ha IEHCTBYIOIIUX Macc?

71 B ueM paznuune Mex1y KOHCTaHTOM paclpeesieHusl 1 KOHCTaHTOW paBHOBECHS?

72 I'1te 1 kaK yuyuTBIBAE€TCS U UCIOIB3YETCA IIPU CBAPKE XUMUYECKOE CPOJCTBO BELIECTB?

73 Kak Ha mpakTHke npu cBapKe MaTepualioB UCIOJIb30BaTh KOHCTAHTY PAaBHOBECHS XHU-
MUYECKUX PEaKIUil?

74 Kaxk ucrnonb30BaTh XMMUYECKYIO SJHEPTUIO B KAYECTBE MCTOYHMKA TEIUIA MPU CBApKe?

75 KakoBO 3HaueHNe MOBEPXHOCTHOI'O HATSKEHMSI U BHYTPEHHETO TPEHUS ISl CBApOU-
HBIX MPOLIECCOB?

76 I'te 1 kaK yuyuTBIBAIOT BSI3KOCTB KMJIKOCTEH NP CBapKe?

77 B uem cymnocTs 3akoHa HepHcTa 1 rie B CBapOUYHBIX IPOLECCAX €TI0 UCIOIb3YIOT?
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79

['me B cBapOYHBIX MpoIeccax MPUMEHSICTCS MOHATHE YIPYTOCTh JTUCCOIUAIIMNA OKCH-
na?

80 Kakne 0CHOBHBIC PEaKIIMOHHBIE 30HBI MOXXHO BBIJICIUTH MPH JYTOBOM CBapKe IUIaBs-
HIUMCS AJIEKTPOJIOM?

81 Kak mpoucxoIuT OKUCIICHUE U AUCCOLUAIIHS OKUCIIOB IIPH CBapKe?

82 Kakue npu4nHbI BHI3BIBAIOT BOZHUKHOBEHUE TIOP TP CBapKe?

83 Kak 60poThCsl ¢ TOPUCTOCTHIO IPU CBapKe?

84 UYrto npeacTaBisitoT cob60i cBapoUHbIe (JIIOCH U IIIAKH?

85 B uem cocTouT Bo3AeiCTBHE IINIAKOB HA METAJLII IIPHU CBapke?

86 Kakue TpeOGoBaHMsI IPEIBSIBIISIIOTCS K CBOMCTBAM CBAPOYHBIX IIITAKOB?

87 B 4eM pasznuune Mexay JITMHHBIMH U KOPOTKUMHU IITAKaMuU?

88 Kak paznu4aroTcst KUCIIbIE U OCHOBHBIE IIUTAKU?

89 KakoBo Ha3HaveHUE UTAKOB, MOJIYYAEMBbIX IIPH PA3IMYHBIX CIIOCO0aX CBapKu?

90 B 4em cocTout paznuune B cocTaBax MOKPHITHNA AIIEKTPOAOB U (pirrocoB?

91 B ocobGenHOCTh NITAKOB, 00PA3yIOIIUXCS MPH TUTABIICHUH ()JIFOCOB U TTIOKPBITHI?

92 YeM OTIIMYAKOTCS PA3JIMYHBIC TOKPBITHS AJIEKTPOIOB?

93 Kakue muraku moiy4aroTcsi IpH JTYrOBOM CBApKe IJIABSAIIMMCS JICKTPOJOM B 3aIlUT-
HBIX Ta3ax?

94 Kak Bimsier cocraB (hroca Ha COCTaB METaIa CBAPHOTO COCTMHEHUS?

95 Kak mpoTekaet nporiecc paCKUCIICHUs IIPU CBapKe cTaien?

96 B gyem cocrout MmoaudunupoBaHue MeTauIa IIBa MpU CBapKe?

97 Uto Takoe JerupoBaHKe MPU CBAPKE U C KAKOH IEJIbIO €ro MPOBOAAT?

98 Kak ocyIecTBUTh JIETUPOBAHKE METalIa IIBA MIOCPEACTBOM OOMEHHBIX PEaKIIHii?

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

100 | B yem cocTOUT OTJIMYHE JIETUPOBAHUS Yepe3 MOKPHITUS U (PIIFOCHI OT JIETUPOBAHUS Ue-
pe3 CBapOYHYIO NMPOBOJIOKY?

101 | Yewm oOycioBieHa BO3MOKHOCTh OYMCTKH METallIa IIBa OT MPUMECEH B X0/1e CBApPKHU?

102 Kak ounctuth MeTas1 mBa OT CEPHI B XO/I€ CBAPKH?

103 | [Toyemy HEOOXOIMMO OTPAHMUYMBATE cojepkanue Gochopa B MeTayIe IIBa TIPH CBAP-
Ke cranen?

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

105 | B ueM cocTouT MexaHU3M 00pa30BaHUs XUMUYECKOW HEOJHOPOJHOCTH B METAJUIE IIBA
TIPH JISTUPOBAHHUH YePE3 CBAPOUHBIC MATEPUAIIHI?

106 | Kakue BUIBI XUMUYECKOW HEOJHOPOIHOCTH MOTYT BO3HUKHYTh B CBAPHOM COEIHMHE-
HUU?

107 Kak Bimsier HecTaOMIBHOCTh CBAPOYHOTO MPOIecca Ha XUMUYECKYIO HEOTHOPOAHOCTh
MeTajijia mBa?

108 UTO MOHUMAIOT MOJ] TEPMUHOM TUKBAIIHSI»?

109 UTO MOHUMAIOT O] TEPMHUHOM «CETpEeraIus»?

110 | Kak moBBICUTH OJTHOPOJHOCTH METaJlIa IIBa MPHU CBAPKE MOKPHITHIMHU dJEKTPOIaMU?
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9. ®OoH/ OLEHOYHBIX CPEACTB /sl NMPOBeIeHUsI MPOMEKYTOYHON aTTe-
CTANMHU 00Y4AIOIIMXCH M0 TUCHUILINHE

9.1. IacnopT (oHAA OLIEHOYHBIX CPECTB

Koa kouTpoaupye-
A P py HaumenoBanue

MO KOMIIeTeHIHH 1
OLICHOYHOI0 CPeACTBA
(WJIM ee YacTH)

Ne KonTposmpyembie pa3aesibl
n/n (TeMbI) JTUCHUIJIMHBI

1 CobecenoBaHue, OTUET 110
WcTOYHMKH SHEPTUU TIPU CBapKe nabopaTtopHoii paboTte. Dk-
I1K-6; T1K-14

3aMeHalMOHHbBIE OMIIETEI

2 CobecenoBaHue, OTUET 110
nabopaTopHo# padoTe. k-

TennoBbIe MPOIIECCHI TIPU CBAPKE I1K-6; I[1K-14
3aMEHAIIMOHHBIC OUIICTHI

3 CobecenoBaHue, OTYET 110
IIpouecchl  KpucCTAIIM3aUUd TPU 1a600aT0DHOM DaGoTe. DK-
CBapKe I1K-6; [1K-14 patop P '

3aMEHAlMOHHBIE OMIIETHI

4 CobecenoBaHue, OTYET 110
[Tporiecchl  KpHCTAUIM3ALMK TIPH 1260PATODHON DAGOTE. DK-
CBapKe I1K-6; TIK-14 patop P '

3aMEHALMOHHBIE OMIIETHI

5 CobecenoBaHue, OTYET 110

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

3aMCHAIIMOHHBIC OMIICTHI

9.2. TunoBbIe KOHTPOJIbHBIE 32/IaHUS WIH MHbIE MATEPHAJIbl, HCOOX0AMMbIE
JJIS1 OLleHKH 3HAHMI, yMEHNH, HABBIKOB M (WJIN) ONbITA eATEJIbHOCTH, Xa-
PAKTEePU3YHIIMX 3Tanbl GOPMHUPOBAHNMS KOMIIETEHIIUI B IpoLecce 0CBOCHUS
o0pa3oBaTeIbHOM NMPOTrPaMMBbI

9.2.1. Otuer no J1adopaTopHoi padore

» KoMIiekT 0T4eToB 1o JiabopatopHbiM padotaMm (mpuiaratorcs B Y MK/).
JlaGoparopHasi padora Nel «DKCriepuMEHTAIBHOE UCCIIEIOBAaHUE MPOoIIecca pac-
MPOCTPAHEHUS TEIIa MPU CBAPKE »
JlabopaTopHasi padora Ne2 «TeMneparypHoe moJie Py CBapKe Pa3HOPOIHBIX
METaJUIOB C UCIIOJIb30BAHUEM METO/a SJIEKTPOMOIETUPOBAHUS
JlabopaTopHuasi padora Ne3«lccienoBanue npoieccoB 3aTBEPACBAHUS CBAPOU-
HOI BaHHBI C UCIIOJIB30BAHNEM METOA MAaTEPUAIBHOIO MOAEIIUPOBAHUS»
JlaGopaTopnas padora Ned«lccienoBanue npoiecca JISTUPOBAHUS MeTallla pH
CBapKe MOKPBITHIM JIEKTPOIOM»

1 PexomentyeMblil mepevyeHb OLEHOYHBIX CPEACTB MpeACTaBiieH Ha caiite YMY
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Dopma omuema no 1adopamopuvim padoomam (cooepricanue):
1. Iens paGoThr;
2. IIporpamma paboThI;
3. Onucanue 1abOpaTOPHON YCTaHOBKH;
4. MeTouKa ucciae0BaHUM;
5.Pe3ynbpTaThl UCCIEI0BAHNM;
6. BbiBo1bI 110 paboTe

Tpeboeanus Kk opopmaenutro 1adopamopHsix padom:

Otyer (WM MPOTOKOJ) MO JTabopaTOpHON paboTe odopmIIIeTCsS Ha JIMCTax
oemoit Oymaru popmarta A4 (210x295 Mm). TeKCT U pUCYHKH pa3MEmaloTCs C OJ1-
HOU cTopoHbI JincTa. [1oas 1oiKHBI OBITH HE MeHee 25 MM ciieBa U 15 MM cripasa,
CBEpXy U cHHU3Y. JIMCTHI, HAYMHAS CO BTOPOTO, JOJKHBI OBITH MPOHYMEPOBAHBI.
[TepBriM oopmisieTcst TUTYNBbHBIN JucT. Ha cienytomieit crpanune popmynupy-
IOTCS 1IeJIb pabOThl U OMMCHIBAETCS XOJ padOThl, MPUBOIATCS (eciu Tpedyercs)
(bopMyJibl, pacueTHbIE COOTHOUIEHHSI U PE3YJIbTAaThl pacyeTOB (3KCIEPUMEHTOB) B
BUJIE TA0JIML, PUCYHKOB U IrpadukoB. B COOTBETCTBUM ¢ MOIYyYEHHBIMU pe3ysbTa-
TaMU JIeJIal0TCs BBIBOJII 00 BBITIOJIHEHUHU 3aJlaHusd. Hymepaius myHKTOB, TaOIuIl,
CXEM, PUCYHKOB U IpapKOB CKBO3HASI.

Otuer oopmisieTcss B pyKOMUCHOM WJIM MAlTMHONKMCHOM BapHaHTE, CIIMBa-
€TCsl B CKOPOCILIMBATENE WIH MEPEIIIETACTC.

Ilpoyeodypa ouenueanus nabopamopuoit pabomel.

[Ipu npueme naGopaTopHOl pabOThl OLUEHUBAETCS: IMOJHOTA BBINOJHEHUS
OTIBITOB M SKCIIEPUMEHTOB, TOJTHOTA O(hOPMIICHUS OTYETa M JOCTOBEPHOCTH IMOITY-
YEHHBIX Pe3yJIbTaTOB, CIIOCOOHOCTh CTY/ACHTA MPOBOAUTH aHAJIN3 TOTYYEHHBIX pe-
3yJIbTATOB U JI€JaTh BHIBOJIbI, CTEIIEHb IOHMMaHUs U BIIaJICHUS] MAaTEPUAIIOM.

Kpumepuu oyenku:
- OLICHKA «3aUTEHO» BBICTABIISIETCS CTYACHTY, €CIIU:
e paboTa BBINOJHEHA B MOJHOM O0BEME C COOMIOJCHUEM HEOOXOIUMOU TO-
CJIEIOBATENILHOCTH MIPOBEJICHUS OMBITOB U N3MEPEHUIA;
e 1pu pa3paboTKe TEXHOJOTHYECKHX MPOIECCOB MPOJAEMOHCTPUPOBAHBI CIIO-
COOHOCTh UCTOIB30BaTh COBPEMEHHBIE MHCTPYMEHTAIbHBI CPEJICTBA U yMe-
HUSl BEIOMpAaTh OCHOBHBIE M BCIIOMOTATEIbHBIE MAaTEPUANBI M CIIOCOOBI pea-
JU3aUU OCHOBHBIX TEXHOJOTUYECKUX MPOLIECCOB;
® B [IPEACTABICHHOM OTUYETE MPABUIBHO U aKKYPATHO BBHITIOJHEHBI BCE 3aIUCH,
TaOJHIIBI, PUCYHKH, YEPTEKHU, TPa()UKHU, BEIUUCIICHUS U CACIIaHbl BEIBOIBL;
® T[IOJIy4€HbI OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI MO J1a00opaTOpHOI padoTe.
- OIICHKA «HE 3aYTEHO» BBICTABIISETCS CTYACHTY, €CIIH:
e paboTa BBHIMIOJIHEHA HE MOJHOCTHbIO, U OOBEM BBIMIOJHEHHON 4YacTU pabOThI
HE TO3BOJISIET ClIeaTh MPaBUIbHBIX BHIBOJIOB;
® WU OMbITHl, U3MEPEHUS, BBIYUCIICHUSA, HAOJIOEHUS BBIIOJIHEHBI Herpa-
BUJIHHO,
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e Mpu pa3pabOTKE TEXHOJOTHMUECKHUX IPOLIECCOB HE MPOJEMOHCTPUPOBAHBI
CHOCOOHOCTh MCIOJIb30BaTh COBPEMEHHBIE MHCTPYMEHTAJIbHBI CPEICTBA U
YMEHHMsI BBIOMpPATh OCHOBHBIE M BCIIOMOTATENIbHbIE MAaTEPHUAIIbl U CIIOCOOBI
peanu3any OCHOBHBIX TEXHOJIOTMUECKUX MPOIIECCOB;

® HE II0JIyYEHbl OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI I10 JJAOOpaTOPHOM padoTe.

10. O6pa3oBarTe/ibHbIe TEXHOJOTHH U MeTOAUYECKHE YKA3aHHUS 10 O0CBOEHUIO
AUCUMILUIUHBI (Y4e0HOI0 Kypca)

[Ipu peanuzanuu AUCIUIIIMHBI IPUMEHSIOTCS UH(POPMAITMOHHBIE TEXHOJIO-
MU TPAIUIIMOHHOTO, MOAYJIBHOTO (1O OTIEIbHBIM TeMaM) OOy4eHHs, MHTEpaK-
TUBHBIC TPAKTHUYECKHE PaldOThl, BUIACODUIbMBI, HHG)OPMAIIMOHHBIC TEXHOJOTH
(MHTEpHET) U AJIEMEHTHI TEXHOJIOTHU MPOSKTHOTO O0YUCHHUS, ITyTEM CO3/IaHUS CTY-
JICHTOM MPE3CHTAIUM 1Mo 3aJaHHON Teme. Mcronap3yeTcs TeCTUPOBaHUE Uil OLICH-
KM CTETICHH YCBOSHMsI MaTtepuaiia. [IpumMeHseTcss TeXHOJI0Tus 00yUeHUs B PEKUME
onnaiiH B OMOC.

MeToauueckue YKazaHusd npenoaaBaTeiro

[Ipu ocBOoGHHMH BCEX pa3aeiioB AUCITUIUTMHBI HEOOXOAMMO COUYCTaHHE BCEX
dbopm y4eOHOH NEeITeNbHOCTH: MU3YYEeHHE JEKIIMOHHOTO MaTepuala, BBIMOJTHEHHUE
3aJlaHUl Ha MPAKTUYECKUX 3aHATHUSIX, KaK C UCIOJIb30BAHUEM KOMIIBIOTEpA, TaK U
0e3 Hero, caMoCTOsITeNIbHasE padoTa ¢ PEKOMEHIyeMOM JTUTEPaTypol U UCTIOIb30-
BaHHME METOJUYECCKUX YKa3aHHM, KOHCYJIbTAIlMU IpEnoaBaTesield MpU BbITIOJIHE-
HUU pacueTHO-Tpaduueckux pador.
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11. YueOHo-MeToanMuyeckoe U HHPOPMALMOHHOE o0ecneyeHHe TUCHM-
IJIMHBI (Y4€0HOr0 Kypca)

11.1. O0s13aTesbHAsI JIUTEPATYyPA

bubnuorpaduueckoe onucanue

Tun (yueOHuK, yueOHOE TTOCO-
oue, yueOHO-METOANYECKOe
nmocoOue, MPaKTUKYM, Jp.)

KonnuectBo B
ouobmorexe

TexHonorus u  000OpyAOBaHUE
CBApKH IUJIaBJICHUEM [ DJIEKTPOHHBIN pe-
cypc] : ma6. npaktukym / B. I1. Cumo-
poB [u ap.] ; TI'Y ; UH-T mammHOCTpO-
enus ; kad. "Cpapka, oOpaboTka Mate-
pHalloB JIaBICHHEM U POJACTBEHHBIE
npoueccol” ; mox pea. B. I1. Cumoposa,
K. B. Motopuna. - TI'Y. - Tonpsarrtu :
TrY, 2017. - 392 c. - bubmwmorp.: c.
379-380. - Ilpun.: c. 381-392. - ISBN
978-5-8259-1019-2.

YyeOHoOe 1mocodue

1CD

3opuH E. E. JlabopatopHslii mpak-
TUKYM : DJIEKTPOAYTOBasi, KOHTaKTHAs
CBapKa U KOHTPOJIb KauecTBa CBapHBIX
COCIMHEHUH [DIJIEKTPOHHBIN pecypc] :
yueb. nocodue / E. E. 3opun. - U3x. 2-e,
ctep. - Canxr-IlerepOypr : Jlans, 2017.
- 160 c. : un. - (YueOHUKH OIS BY30B.
CrennanpHas muteparypa). - ISBN 978-
5-8114-2155-8.

YuebHoe mmocodue

OBbC
«JIaHp»

EnpuoB B. B. CBapka u HariaBka
U3JIeNNid U3 JIETKUX CIUIaBOB Tpexdas-
HOM Jyrol HEIUIaBAIIUMHUCS JIIEKTPO-
JaMu  [DnekTpoHHBIH pecype]| @ 7a0.
npaktukym / B. B. Ensnios, M. C. Ca-
outoB ; TT'Y ; IH-T MalmmmHOCTPOEHUS ;
kad. "CBapka, 00paboTka maTepuaaoB
JIaBJICHUEM U POJICTBEHHBIE MPOIECCHI”,
kad. "[IpoexTrpoBanne 1 IKCILTyaTAIUS
apromooOmie". - Tomepartm : TI'Y,
2015. - 40 c. : un. - bubnuorp.: c. 38. -
[Tpun.: c. 39-40. - ISBN 978-5-8259-
0846-5

JlaGopaTopHbIii MpaKkTH-
KyM

1CD

11.2. /lonoqHMTEIbLHAS JUTEPATYPa U Y4eOHbIe MaTepUAJbl (ayauo-,
BH/1€0TIOCO0MS U JIP.)
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e (¢onx HayyHoit Oubmmorexku TI'Y:

bubnuorpaduueckoe onucanue

Tun (yuebHuk, yueOHOE 10-
cobue, yueOHO-
METOMYecKoe Tocodue,
MPAKTUKYM, ayIHO-, BH-
JIE0TIOCO0US U Ap.)

KonnuectBo B
ouoIHnoTeEKe

MarepuanoBeeHue M TEXHOJOTHH 00-
paboTKu MaTepuasioB : ydeb. mocoOue
JUIS CTYJICHTOB BY30B, 00Y4. [10 Harpas-
genutro 150700 "MammHoctpoeHue",
151000 "TexHomnor. MamuHbBl 1 000pY-
mopanue", cnenmaimpHocTH 151701
"IIpoekTHpoBaHKE TEXHOJOI. MAlllUH U
koMmruiekcoB" / A. @. Tperbskos, JI. B.
Tapacenko. - I'pu¢p YMO. - Mocksa :
MI'TY um. H. D. baymana, 2014. - 543
C. : ui. - bubnwmorp.: c. 543. - ISBN 978-
5-7038-3889-1. - 320-00.

YyebHoe mmocobue

MarepuanoBeieHue CBapKH : IPAKTH-
kym / A. U. Kosrynos, C. B. MsamuH ;
TI'Y ; Uu-Tr MammHOCTpoeHus ; Kad.
"CBapka, o0paboTka MmaTepuaioB JaB-
JIEHUEM U POJACTBEHHBIC Tpolecch”. -
TI'Y. - Toapsartu : TT'Y, 2013. - 31 c. :
wi. - bubmumorp.: ¢. 30. - 8-69.

[IpakTukym

45

MartepuanoBenenue : y4e0. ans Oaxa-
naspos / I'. I'. Bongapenko, T. A. Kaba-
HoBa, B. B. Pwibanko ; mox pen. I'. T
Bbonnapenko. - 2-e u3z. ; rpup YMO. -
Mocksa : FOpaiir, 2012. - 360 c. - bu6-
muorp.: ¢. 340. - Tlpwmn.: c. 341-358. -
ISBN 978-5-9916-1587-7 : 712-00.

YyeOHUuK

KoBryHoB A.M. Metannyprusi IBETHBIX
MeTauioB : y4el.-MeToia. mocodue / A.
H. Kosrynos, T. B. UYepmamennesa -
Tonesartu : TI'Y, 2008. - 62 c.

Y4eOHO-METOAUUECKOE
nmocooue

51

COT'JIACOBAHO

JupexTop Hay4dHOU OMOIMOTEKN

«

» 20 T

MIT

A.M. AcaeBa

(noonucy) (H.0. Pamunus)
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11.3. Ilepeuenb pecypcoB MH(POPMANUOHHO-TEJTEKOMMYHHKAIIMOHHOM
cetu ""UnTepHET"

1. HayuHo-TexHUYECKHil U MPOU3BOJICTBEHHBIN KXypHan «COopka B MallllHO-
CTPOCHMH, pUOOPOCTPOCHHUI. DNeKTPOHHBIN JOKYMEHT. Joctym:
http://www.mashin.ru/

2. Kypnan «CBapka W JMarHOCTUKa». OJIEKTPOHHBIM HoKyMeHT. [locrtym:
http://svarka.naks.ru/

3.KypHan «CBapouHO€ MPOU3BOACTBO». JINEKTPOHHBIA AOKyMEHT. [locTym:
http://www.ic-tm.ru/

4. Xypnan «TexHONOrus MAlIMHOCTPOEHUS». DNEKTPOHHBIN HOKyMeHT. Jlo-
cryi: http://www.ic-tm.ru/

5.9BC «Jlanwb» : e.lanbook.com [3nexTponnsiii pecypc] : OBC.- Mocksa,
2000. — pexxum poctyna http://edu.tltsu.ru/sites/site/php?s=122&m=42414

6.Caiit denepasibHONM CIIy)Obl 1O WHTEIEKTYaJbHOM COOCTBEHHOCTH:
http://www1.fips.ru ...

7.Poccuiickuil cepBep maTeHTHOW HH(popManuu EBporencKoro maTeHTHOTO
BegomcTBa: http://ru.espacenet.com

11.4. IlepeyeHb NPOrPaMMHOI0 O0ecIieYeHHs

Ne Haumenopamue [0 PexBU3UTEI IIOFOB?pa
n/n (nata, HOMep, CPOK ACHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok neii-
WinPro 10 RUS Upgrd OLP NL Acdmc CTBHSI — O€CCPOYHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIefCTBUS — OECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok aeii-
AcademicEdition CTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL noroBop Ne 757 ot 04.07.2018, cpok neii-
AcademicEdition CTBHUS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok neii-
AcademicEdition CTBUS — OECCPOUHO
3 Mirapolis Human Capital Management JMIIeH3UOHHBIH noroBop Ne 42/02/22-K ot
02.02.2022, cpok nercTBUS — 110
31.08.2022
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OCyILIeCTBJIEHHSI 00Pa30BaTEILHOI0 MPOoLEcca Mo JUCHUILUIMHE (MOLYJII0)

11.5. Onucanue mMaTepuaIbHO-TeXHH4YECKOH 0a3bl, HEOOXOAUMOM ISt

HaunmenoBanmue
000pyA0BaHHBIX DaKkTHYECKUI 5
yuyeOHBbIX KaOuHe- ajapec yue0- = 2 S
Ne | TOB AabopaTopHi, IlepeyeHb 0OCHOBHOTO 000PY- HEIX KaOuHe- é § E
o/ | MACTEPCKHX M 1p. JI— TOB, nilﬁopa- 2 > =
00BEKTOB /IS PO- TOpwUii, Ma- S = 2
Be/leHHsl PaKTH4e- CTePCKUX U = Z S
CKHX U jJadopaTop- ap. g
HBbIX 3aHATHHI
Jla6oparopus "Oc- Crtombl NUCbMEHHBIN , CTYNbs , | 445020 Ca- 1691 |16
HOBBI CBAPKU» CTOJI U CTYJI JJIs IPETIOIOB. Mapckas  00-
(E-405) Jlocka aynutopHas (MenoBas), | jacte, r. To-
Jlocka anekTponHass Webster, JIBSITTH,
Brinpsimurtenu cBapouHbIe yi. benopyc-
BJIY-201Y, lllkad ra3oBslii ckas, 16 B, (E-
Oamtonom aprona, Kommerore- | 405)
1. psl , [Ipuntep, Cton pabounii ,
[[uT 35exTpopacupeaeauTeNb-
sl 119, Cton cBapouHbIid,
[Ipoektop Acer, Ctemnax,
VYerpoiictBo nazepuoe LMA,
Mukpockonn MUM7, Muxkpo-
ckort MET-3, Crenn Mmoaenu-
poBanwusi, Ciekrporpad, IIkad
yIpaBIeHUS.
OkcnepuMenTaibHbl | [IlmudoBaneubiii ctanok , Pyd- | 445020  Ca- | 134,9/ | 3
Y4acCTOK JIOKTOpaH- HOMW OoTpe3HOM cTaHoK, PyuHolt | mapckas ~ 00- | 20,4
TYpBI ¥ aCTIUPAHTYPHI | THOOUHBIN CTaHOK, CBApOYHBIN | JIACTh
(A-111) ucrounuk Migatronic BDH 550 | r. TombsTrH,
Caapounbsiif uaseptop TIG 315 | yn. benopyc-
P AC/DC mydenbnas neus IIT | ckas, 16 b, (A-
200, ITeus snexkrTpoconporus- | 111)
neHus , Becbl, MHIYKIIMOHHO -
HarpeBaTeIbHasl yCTAaHOBKA
CDJIT-001-30/44-T*, Koopau-
9 HATHBIN CTOJ JUIsl aBTOMAaTHYe-
' CKOI1 aproHOIyrOBOM CBapKH U
HATUIaBKA HECKOJIBKUMH TIPO-
BOJIOKaMH, Y CTAHOBKH ISl HH-
KEJTMPOBAHMUS CTaJI HCIIBITA-
HUS HA CMauyUBaHUs U OTpeJie-
JICHHS BS3KOCTH METAILIOB,
[Toct st cBapku ¢ yrpasisie-
MBIM TeINIOBJIOKeHneM, CTon
JUIsL CllecapHBIX paboT
.YcTaHOBKa /1711 TIJIAa3MEHHOTO
NeperiaBa.
3 [Momemenne ans ca- | CTONBI, CTYNIbS, KOMITBIOTEPHI 445020 Ca- | 84,8 16

MOCTOSITEJIBHOW  pa-

Mmapckas  00d1.
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HaumenoBanue

000py10BAHHBIX DakTHYCCKUM 5
y4eOHbIX KaGuHe- ajpec yueo- = 2 S
Ne | O aadoparopuii, IlepeyeHb OCHOBHOTIO 000pY- HLIX KabuHe- é § E
MacCTepCKUX U Ap. TOB, J1a0opa- s = =
n/n JIOBAHUS . = =T
00BEKTOB JIUISI PO- TOpPHIi, Ma- S 5 S
BeJeHHUs MPaKTHYe- CTEPCKHUX U = <z 8
CKHX M j1adopaTop- ap. g
HBIX 3aHATHH
00ThI 00ydaIOIIUXCS r. TombsarTy,
(T"-401) yi.  benopyc-
ckas, 14,
(T'-401)
[Tomemenue ans ca- | Jlocka aymutopHas (menosas), | 445020  Ca- | 34,1 |10
MOCTOSITEJIBHOH  pa- | CTOJIBI YYCHHYECKHE, CTOJ Mpe- | Mapckas OOJI.
4. | 60Tbl 0OyYarOIIUXCS | MOJAaBATCIBLCKUM, CTYIbS, CTCH- | T.  TOJNBATTH,

(C-508)

JIbI, TIKA(BI.

yi1. YIIakosa,
59, (C-508)
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