MMHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30BAHU ST POCCUMCKOM ®EJEPALIMNA
(enepanbpHOE TOCYTapCTBEHHOE OI0/PKETHOE 00pa30BaTeIhbHOE YUPEKACHNE BBICIIETO 00pa30BaHUS
«TONBATTUHCKUI TOCYAapCTBCHHBIN YHUBEPCUTET»

b1.B.JIB.03.01

(uHOeKc OuCyuniuHbol)

PABOYAA ITPOI'PAMMA JUCHUIIJINHBI

Oo0opynoBaHue U NPUCNIOCO0JIEHHS IJISI CBAPKH JIETKUX CIJIABOB

(Haumenosanue OUCYUNIUHbL)

10 HAIIPABJICHUIO TOATOTOBKH (CHEIUATBLHOCTH )

15.04.01 MammHocTpoeHune

HampaBJIeHHOCTH (MPoduITb) / Crieruantn3aius

HporpecanHble TEXHOJIOT'HH OﬁpﬁﬁOTKI/I CILIaBOB HA OCHOBC Maruusi, aJIJIOMMHUA 1 TUTaAHaA

®dopma 00ydeHHs: OUHAs
I'on maGopa: 2022
O6mas Tpynoemkocts: 5 3E

Pacnpe)le.ﬂe}me YaC0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 3

dopma KOHTPOJIsA 3a4eT Hroro
Bun 3ansiTuit
Jlextum 8 8
JlaGopaTopHble - -
[TpakTHdeckue 16 16
PykoBoaCTBO: KypcoBble paboThl (mpoektsl) / PI'P - -
[TpoMexxyTouHast aTTeCcTanus 0,25 0,25
KoHnrakTHas paboTa 24,25 24,25
CamocTtosTenpHas padora 155,75 155,75
KoHTpoas 0,25 0,25
Hroro 180 180




Pabouyro nmporpaMMmy cocTaBuIIL:
IIpodeccop, monent, k.1.H. KopoTkosa

(OondxcHocmy, yuernoe 3ganue, cmenensb, Pamunus 1.0.

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyTcTBYET

Penensent

(Oondrcrocms, yueroe 36anue, cmenetv, Pamunusn U.0.)

Pabouas mporpamma aucuuiuinHbl coctaBiieHa Ha ocHoBaHuu @I'OC BIIO u yyebHOTO
m1aHa HanpasieHus noaroroBku 15.04.01 MamuHocTpoeHue

Cpok aeiicTBus padoueii nporpaMMbl JMcUMILIUHBI 10 «01» cenTsiops 2024r.

YTBEPXIEHO

Ha 3acenannn xadpenpsr COMuPII

(mpotokon 3acemanust Ne 1 ot «03» centsiops 2021r.).



1. Ilean ocBOEHUN TUCHUILIHHDI

[{enb OCBOCHHSI TUCITUTUIMHEI — 00ECTICYUTh HEOOXOIUMBINA YPOBEHh KOMITETCHIIUN ISt
pelieHus mpodecCuoHaNbHBIX 3a71a4 B 00J1aCTH MPOrPECCUBHBIX TEXHOIOTH 00paboTKU
CIJIaBOB HA OCHOBE MarHus, allOMUHUS, TUTaHA.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMTUIMHBL ¥ TIPAaKTHKH, HA OCBOCHUU KOTOPBIX Oaszupyercs MaHHAs AUCHUILIAHA:
«TexHonoruss u 00OpyJOBaHUE CBapKH IIaBIeHUEM», «VICTOUHMKM NHUTAaHUS I CBapKH»,
«HamnnaBka 1 HaHECEHHE MOKPBHITUN Ha OCHOBE MHTEPMETAJUIN/IOB JIETKUX U LBETHBIX CIIJIABOBY,
«MeTajurypruueckue MpoLecchl IpU CBApKe JIETKUX M LBETHBIX CIUIABOBY.

JIMCUMTUIMHBL ¥ IPAKTUKH, 711 KOTOPBIX OCBOCHHE JAHHOW TUCIMILIMHBI HEOOXOMMO KaK
npefiecTBytomiee: ydyeOHas MpakTuka, «PeMOHTHas cBapka M HaIUlaBKa JIMTBIX U3IEIUM U3
MarHMeBbIX M AJIFOMMHHMEBBIX CILIAaBOBY», «MeTaioBeIeHUE CBApKU U TEpMOOOpabOTKa CBapHBIX
COEMHEHUH U3 JIETKUX LIBETHBIX CIUIABOBY» U BBIITYCKHAs KBaJIH(PUKAIIMOHHAsA paboTa.

3. Ilinanupyembie pe3yJibTaThbl 00y4YeHUs1

dDopmupyeMbie U HNuaukaropsl
KOHTPOJINpYyeMble AOCTUKEHU S I[Inanupyemble pe3yJbTaThl
KOMIIeTeHIHH KOMIeTeH Ui o0yueHus
(Ko 1 HAUMEHOBAHUE) (Ko ¥ HAMMEHOBAHUE)
[1K-2 Cnocoben (UA-11IK-2) Brenpsier 3HaTh: 0COOEHHOCTHU CBapKH CILJIABOB
MIPUMEHSTH MIPOTPECCUBHBIE Ha ocaose Mg, Al, Tiu
POTPECCUBHBIC TEXHOJIOTHIECKUE COBPEMEHHBIE CIIOCOOBI TOTYYEHUS
TEXHOJIOTUHU CBAPKU U MIPOLIECCHI IO CBapKe U CBapHBIX COEIMHEHUH
naiku, Oe3omnacHbie POJCTBEHHBIM IpOIeccaM
METO/BI U YCIIOBUS (UA-2 2I1K-2) Opranu3oB. | YMeTb: IPUMEHSTh TPOTPECCUBHBIC
OKCILTyaTaIH BHEJIPEHHE B IIPOM3BOJICTBO | TEXHOJOTHU CBApKU U
TEXHOJIOTUYECKOTO MIPOrPECCUBHBIX METOJIOB COOTBETCTBYIOIIME BEIOpAaHHBIM
000pyI0BaHUS TIPU CBapKH, HOBBIX CBAPOYHBIX | TEXHOJIOTHSIM HCTOYHUKH MTUTAHUS
U3TOTOBJIEHUM CBAapHBIX U | MaTepHajioB U 00OPYIOB., JyTH ¥ YCTAaHOBKH
HastHBIX U3NIEIINNA 00eCIIeYnBarOIINX
COKpallleHHe 3aTpar Tpy/a,
(M-311K-2) TIpoBoaut BiazeTs: MeTogaMu HaCTPOUKH,
pacuet u oTpaboTKy BbIOOpaA MMapaMeTpoB pexxrMa
TEXHOJIOTUYECKUX PEKUMOB | [TOTyIEHHUS KAYECTBEHHBIX
U TIapaMeTPOB CBApKH HEpa3beMHBIX COCTUHEHUN TIPU
KOHCTPYKIMH (U3/IEIUH, U3rOTOBJIEHUH CBAPHBIX
MPOAYKIIUH) 000 KOHCTPYKLIMH ¥ METOJIaMH pacyera
CIIO’)KHOCTH apaMeTPOB PEKUMA.
[1K-4 Crnocoben (U A-1nxk-4) ITpoBoaut 3HaTh: COBPEMEHHBIE CITIOCOOBI
OpraHu30BaTh Pa3BUTHE paboTHI IO OCBOCHUIO MOJTyYeHHS HEPa3heMHBIX
TBOPYECKON MHUIIUATUBBI, | HOBBIX TEXHOJIOTHYECKUX COEJMHEHUI U3 CIUIaBOB Ha OCHOBE
panroHaTU3aIHH, MIPOIIECCOB M BHEAPCHHIO Al, Mg, Ti.
U300peTaTesbCTRa, UX B IPOU3BOJICTBO
BHEJIPEHUE JOCTHKECHUN (M-2nk-4) IIpoBoaut
OTEYECTBEHHOH U MaTeHTHBIE HCCIIeIOBAHUS B
3apyOeKHON HAYKH, 00J1aCTH CBapOYHOTO
TEXHUKH, HCIIOJIb30BAaHUE | MPOU3BOJICTBA




®opmupyeMble U
KOHTPOJINpYyeMble
KOMIETeHIHH
(K01 1 HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIH i
(ko1 1 HANMEHOBAHME)

IlnannpyemMble pe3y/bTaThl
o0y4eHust

NIEPEI0BOTO OIIBITA,
o0ecreunBaroImx

a3 dexTuBHYIO paboTy
noipa3elieHus,
TPEIIPUSTHSI

(M-3nk-4) PazpabaTsiBaeT
U peaan3yeT MepOIPHUSITHS
10 BHEJIPEHUIO
MPOrPECCUBHON TEXHUKHU U
TEXHOJIOTHH, YIY4LICHUIO
WCIIOJIb30BAHUS
TEXHOJOTHYECKOT0
000py/IOBaHUS U OCHACTKH,
(M 1-4nk-4) ITpumensier
METOJIbI pacyera
3KOHOMUYECKOU

3¢ HeKTHBHOCTH OT
BHEJPEHUS HOBOUM TEXHUKHU
U IPOTPECCUBHOMN
TEXHOJIOTHH,
paIMoOHATN3aTOPCKUX
MPEIOKEHUN U
M300peTeHuit

YMeTh: IpOBOAUTH MATEHTHBIE
WCCIIeIOBAaHMs B 00J1aCTH CBapKU
JIETKHX CIUIaBOB;

- HCIIOJIb30BaTh IEPEIOBOM OIIBIT,
obecrieunBaronyii 3G HEKTUBHYIO
paboTy mopa3eiieHus;

- OpraHu30BaTh BHEAPEHUE
JIOCTUKEHHUM OTEUYECTBEHHOU U
3apyOeKHON HAYKH U TEXHUKHU

Bnaners: MeToiamu pacuera
SKOHOMHUYECKOH 3(h(PEKTUBHOCTH OT
BHE/IPCHUS HOBOW TEXHUKH H
POTPECCUBHOM TEXHOJIOTHH,
PaLMOHANIN3ATOPCKUX MPEII0KEHUN
U U300pEeTCHUI




4. CTpyKTYpa M coJepKaHue IUCHUIINHbI

DopMbI TEKYLIET0

Kontposns 3HaHui

Hroro:

180

Bug . KOHTPOJIs
. HaumMmeHoBaHue TeM 3aHATHI I/IHTepaKTI/IB,
Moayab | y4yeOHO#M . Cemectp | O0Bem, 4.| Basibl (HauMeHOBaHUe
(yueoHoli paGoThI) 9,
padoThI OLICHOYHOI'0
cpeacTna)
Monyns 1. Jlek.1 Tema 1 OcobenHocTn hopMUpoBaHus CBapHBIX coeaunenuin Mg, Al, 3 2 - - BOTIPOCHI
(O6opynoBanue aist cruiaBoB. CBoWCTBa 1yru. YcrodunBocTh cuctemsl 1 — 1.
IyroBoii cBapku Mg, Tema 2. VcranoBku 11st cBapku Mg 1 Al CIulaBoB 1epeMeHHBIM — TOKOM
IAl: ycraHoBKH Ip.1 Coszatb ycroituuByto cuctemy W - 1 1ust cBapKy EpEMEHHBIM 3 2 - OTYeT Mo MPaKTHYECKUM
MepeMEHHOT0 TOKa cunyconaabHeIM TokoM (YY) paboTam C y4ETOM
IIp.2 Co3narp ycroitunyto cucteMy U - [ npu cBapke IepeMeHHBIM 3 2 CAMOCTOSTENbHOMH
npsiMoyrosibHbIM TokoM (THP)
Jlek.2 Tema3.YcranoBku miist cBapku Mg u Al crmaBoB 3-x hasHo#M ayroit 3 2 _ pa6OTbI
IIp.3 Co3narp ycroitunsylo cucremy U - J1 npu cBapke 3-X ha3HOi gyroit 3 2 1
Cp. Usyuuts criocobbl cBapku Mg, Al criiaBoB IiaBsummes 3J1eKTpOIOM 3 50 _ -
Monyns 2. Jlek.3 Tema 4. CBapouHbIe BBIPSIMATEIH [UISE CBAPKK 11 CIUTAaBOB CBOOOIHON U 3 - - BOIPOCHI
(O6opynoBanue aist cxartoil ayroit. KoHcrpykuuu miasMotrpoHoB. IHBEphOPBI.
ImyroBoii cBapku Ti : IIp.4 Co3znatp ycroituuyto cuctemy U - J1 [uist cBapky MOCTOSTHHBIM TOKOM 3 1
MCTOUYHUKHU NUTAHUS (BCBY)
MOCTOAHHOrO TOKa | Tp 5 Konctpykimu mnasmorponos Tuna I'CJ] 3 2 - 1 OTueT 1Mo NPaKTUIECKUM
Cp. U3y4uTh criocoObl cBapKu Ti CIIABOB MUIABAIIMMCS SIEKTPOIOM B CPETIe 3 50 _ - BaHATHAM C yIETOM CaM.
rasa u dmoca a0O0ThI
Mogym, 3. Jlex.4 Tema 5. [IprcniocobaeHust Ui CBapKH IUIOCKUX M IMIMHAPUYECKHX 3 2 - - BOIIPOCHI
[Mpucmocobnenus JieTanell M3 JIETKMX CILIaBOB
1St CBApKH Ip.6 VYeTpoiicTBO MPHCTIOCOOTEHNH IS CBAPKH JUTHHHOMEPHBIX IIBOB 3 2 -
PICTKHX CILIaBOB Ip.7 VYeTpoiicTBO MPHUCTIOCOOIEHHUHN ISl CBAPKH KOJIBIEBBIX IIBOB JIETalEi 13 3 2 OTYeT 110 NPAKTHYECKUM.
JICTKUX CIUIABOB. 3austusaM C y4€TOM
Hp.8 YerpoiicTBO mpucocoOIeHuit 1St CBApKH MPOOJIBEHBIX TOHKOCTEHHBIX 3 2 1 CaMOCTOSITEILHOM pa60TI>I
TpyO M3 JETKHX CILIaBOB.
Cp. M3y4uTh TUITBI TPMKUMHBIX YCTPOUCTB 3 5575 - -
)
A 3 0,25 - - BOTPOCH




5.00pa3oBaTesibHbIEC TEXHOJIOTHH

[lpu peasmzanuu  JUCUMIUIMHBI ~ TPUMEHSAIOTCA  MHOOPMAIIMOHHBIE  TEXHOJOTHH
TPaJULMOHHOIO, MOJYJBHOrOo (IO  OTAENbHBIM TeMmaM) OOYy4YeHHs, HHTEPAKTUBHBIE
npakTudeckue padoThl, BUICOGUIBMBI, HHPOPMAITMOHHBIE TEXHOJIOTH (MHTEPHET) M 3JIEMEHTHI
TEXHOJIOTUM IPOEKTHOr0 OOy4YeHMsl, IIyTEM CO3JaHHs CTYIEHTOM IIpe3eHTalUil IO 3aJaHHON
TeMe. Mcronb3yeTcss TECTUPOBAHUE U BOIPOCHI JUIS OLICHKU CTEIIEHU YCBOCHMS MaTepHaIa.

6. MeToguyeckue yKasaHusi 110 OCBOCHMIO 1M CMIIJIMHbI

[Ipy ocBoeHMHM BCEX pa3lENOB AUCHUILUIMHBL HEOOXOIUMO codeTaHue Bcex (opm
y4eOHOI /eATeIbHOCTU: U3y4eHHE JICKIMOHHOIO MaTepualla, BBIIOJHEHHME NPAKTHYECKHX M
CaMOCTOSATENIPHBIX 33JlaHHM, KaK C MCHOJIb30BAaHMEM KOMIIbIOTEpa, Tak U 0e3 Hero. Ocoboe
MECTO 3aHMMAET MHTEPAaKTHBHAas METOAMKA BBINOJIHEHUS WU INPEACTABICHUS CTYIACHTOM IEpe]
IPYIION pe3yIbTaTOB CBOCH MPAKTHUYECKOI pabOThI (OTYETHI MO MPAKTHYSCKUM padoTam).

7. OneHo4YHbIe CpeacTBa

7.1. IlaciopT O1lIeHOYHBIX CPEACTB

Kon koHTpO/IMpYEeMO# KOMIIETeH M HaumenoBanue
CemecTp
(n1u ee yacTu) OLICHOYHOI0 CPeACTBA
3 [1K-2 Bompocsr k 3auery Ne10-12, 16,18,23,24,
28,33,37-40.
OTueTsl O pakTHYeckuM padotam Ne 1-8
TecroBble 3a1aHus
3 [MK-4 (M- 11k-4) [TpoBoauT paboThI MO Bomnpocsr! k 3auety NeNe 12,16, 23, 26, 31,
OCBOEHHIO HOBBIX TEXHOJIOTUYECKUX 37
IIPOLIECCOB U BHEIPEHHUIO UX B OTueTsl O pakTU4YecKkuM padotam Ne 1-8
IIPOU3BOJICTBO TectoBble 3ananus

7.2. TumoBble 3aJaHUsl WJIH HHbIe MaTepHaJibl, HeOOXOAMMBIE I TeKyLIero
KOHTPOJIA

7.2.1. OdopMIICHHBIE OTYETHI 110 NPAaKTHYeCKUM paboram_Ne 1-8
(HaumeHoB8aHUE OYEeHOUHO20 cpedcmaa)

Tunossie npuMepsl 3a1aHU

1. Marepuanbl npeaCcTaBUTh MPENoJIaBaTeNi0 B BUAE OTUETa B OTAENIbHOI TEKCTOBOH Gopme B
Microsoft Word.

2. KonnuecTBo cTpaHuIl oT4eTa cocTaBisaeT 5-10 CTpaHUI] IO TeMe 3aHATHS .

3.«TUTYNBHBIA JTUCT» U CIIUCOK UCIIOIb3YEMbIX HICTOUHUKOB MH(OPMAIIMKM 0053aTEeNbHBI.

5. JoxnaneiBaTh MaTepuaibl OTY€Ta IMepel IPyHIol CTyAEHTOB B ¢opMe KOH(DEpEeHIHH BO
BpEMs AayIAUTOPHBIX MPAKTUYECKUX 3aHATHH. B cilydae akageMu4ecKod 3aJ0JKEHHOCTH
Marepuai npenocrasisieTcsa npenogasarento yepe3 POCANUCTAHT.

TeMbl 3a1aHUIi 1J151 BHITIOJHEHUsI MPAKTHYeCKUX padoT Ne 1- 8
Tema 1- Ocobennoctu hopMupoBaHus CBapHbIX coeaunenuit Mg, Al, crmaBo. CBoiicTBa AyTH.

YcroiunuBocTh cuctemsl U-/]
Tema 2- YcranoBku i cBapku Mg,Al cIiIaBoB epeMEHHBIM TOKOM.



ITp.1 - Co3pmate ycroituuByto cuctemy M-/ ans cBapku nepeMEeHHBIM CHHYCOMAAIBHBIM TOKOM
(YAT'Y).

ITp.2 - Co3parp ycroituuByto cucremy M-/ 11s cBapku NEpEMEHHBIM TOKOM IPSIMOYTOJIbHOM
dbopwmsl (THUP).

Tema 3 — YcranoBku ais cBapku Mg, Al criaBoB 3-x ¢a3Hoil qyroid.

[Ip.3 - Cozparp ycroitunByro cuctemy U - | niis cBapku 3-x dha3HOM Tyroi.

Tema 4. CBapouHbI€ BBIIPSMHUTEIH IS CBAPKU 1 CILUIAaBOB CBOOOIHOW M CKATOM ITYTOM.
KoHcTpyknnu mnasmMoTpoHoB. MHBEpTOpEI

[1p.4 - Coznate ycroituuByto cucremy U - JI nist cBapku noctostHHbIM TokoM (BCBY)

IIp.5 - Koncrpykuuun miazMoTpoHoB Tumna ['CJ]

Tema 5. IlpucniocoGnenust Ui CBapKHM IUIOCKUX M HWIMHIAPUYECKHUX JETallel W3 JEeTKuX
CIUIABOB.

[1p.6 - YeTpoiicTBO MpHCIIOCOOICHMIA 151 CBAPKU JITMHHOMEPHBIX IIIBOB.

IIp.7 - YerpoiicTBO mpHCIiocoOaeHUM 171 CBApKU KOJIBLEBBIX IIIBOB U3 JIETKUX CIUIABOB.

[1p.8 - YerpoiicTBO MpHUCTIOCOOICHHH ISl CBAPKH MPOIOJIHBIX TOHKOCTEHHBIX TPYO M3 JIETKHX
CIUIABOB.

Kputepuu onenku:

- OIICHKA «3aYTEHO» BBICTABJISETCS CTYACHTY, €CJIM BBIMOJHEHBI HE MeHee 85% MpaKkTUUeCKHX
paboT, ohopMIIEHBI OTYETHI U CJIEIaHbI BBIBOJIBI [0 PE3y/IbTaTaM PacueToOB, CTYCHT OTBETHII Ha
BOITPOCHI IIPETIO/1aBaATEIIs;

- OIICHKA «HE 3a4TCHO» - BBIMOJIHEHBI MpaKTUYecKue paboTel Ha 45% U MeHee, He 0(POPMIICHBI
pe3yJIbTaThl pacueToB.

TeMbl MUCbMEHHBIX paGOT

Ne i/ Tempbl

He npegycmoTrpensl

7.3. OueHouyHble CpeaCTBAa AJsl NPOMEKYTOYHOWH aTTecTAlMU MO HWTOraM OCBOEHMS
AUCHHUTLTHHBI

7.3.1. Boripochl k IPOMeKYTOYHOM aTTecTAllUH (324eT)

Cemectp 3
Ne n/mn Bonpocsr
1 VcnoBus ycTOMUMBOCTH CUCTEMBI «MCTOYHUK MUTAHUS - AYTra» MPU BO3MYIIEHUH IO
JUIMHE AYTH IIPU CBapKe CKaToW Ayron
2  VYcnoBHS YCTOWYMBOCTH CHCTEMBI «MCTOYHHK MUTAHUS - AyTa» MPH BO3MYIICHUH I10
HAIIPSHKEHUIO IIPU CBAPKE CXKATOU Tyrou
3  VYcnoBus yCTOWYMBOCTH CHCTEMBI «MCTOYHHK MUTAHUS - AyTa» MPH BO3MYIICHUH IO
TOKY IIPH CBAPKE CKATON AYrou
4 Cnocobsl (hopMHpoBaHUS BHEUIHMX BOJBTAMIIEPHBIX XapaKTEPUCTHK B CBapOUYHBIX
BBIIIPSAMUTENAX UIsl CBAPKU CXKATOM TyTOM.
TpeboBanust Tb npu paboTe NCTOYHUKOB MUTAHUS JUISI CBAPKH.

W3 Kakux 3JI€eMEHTOB COCTOMT yCTaHOBKA st cBapku Y I'Y?
Kak obecnieunBaeTcs mepexo ToKa yepe3 HOJIb IPH CBapKe MePeMEHHBIM TOKOM?
OcoGenHocty (POpMUPOBAHUS CBAPHOI'O COETUHEHUS MPU CBAPKE CHKATOM JTyroif

© 00 N O O

O6nacTh MpUMEHEHUs TOCTOSIHHOTO TOKA MPHU CBapKe JIETKUX CIIJIaBOB

10 CsapouHble BBIIPSIMUTENHN C MAJAIOIIMMU BHEIIHUMH BOJIBTAMIIEPHBIMU XapaKTepH-
CTHKaMH JJIsl CBapKU C:kaToU ayroil. OCHOBHBIE ypaBHEHHUs. Pe:kxumMbl pabOTHI.



11

12
13
14
15
16
17
18
19
20

22
23
24
25

26
27
28

29
30
31
32
33
34
35
36
37

38
39
40
41
42
43
44

45
46

Kakue ameMeHThl 00pa3yroT YCTaHOBKY ISl CBapKH MEPEMEHHBIM CUHYCOUTAITBHBIM
TOKOM ?
Kakue y37bl BXOJIAT B yCTAHOBKY TIEPEMEHHBIM TOKOM MPSMOYTOIBHOM (HOpMBI?

Kakwue napamerpsl xapakrepu3syrot nporecc capku W-Al?

Kakue mapametpsl xapaktepusytot mpouecc capku W-Mg?

Kakue napamerpsl xapaktepusytoT mporecc W- Ti?

N3 xakux y3710B COCTOMT YCTAaHOBKA JJI CBapKu 3-X (ha3HOM yroi ?

Kaxkue nmapameTpsl XapakTepU3yIOT IIPoIecC CBapKu 3-x (ha3HoM Tyroi?
Crioco0Obl HaYaIBLHOTO BO3OYKACHUS CBAPOYHON AYTH NIPU CBApKE CHKATOU AYyroi
Kakue napameTpbl XapakTepu3yroT MPOLECC CBAPKH CHKATOM Ayroii?

Crioco0Obl  HAYaJIBHOTO BO30YXKICHHS CBapOYHOW Jyrd IIPH CBapKe CBOOOJIHOM
TyTOi?
CocTaBUTh TEXHUYECKYI XapaKTepHCTUKY cBapouHoro MIT

Crnioco0pl Ha4aIbHOTO BO30YK/I€HUSI CBAPOYHON AYTH MPU CBAPKE CKATOU Tyroi.
Crioco0b1 Ha4aTbHOTO BO3OYKACHUS CBApOYHOU AyTH nipu 3-X (a3Hoil cBapke?

Cnoco6 dopmupoBaHus Majaroleil BHENIHEW BOJbTAMIIEPHOM XapakTEPUCTUKH B
HWHBEPTOpax
B kakom nuana3zoHe 4yacTOT pabOTalOT CXeMbl B MHBEPTOpax ?

CDI/IpMLI, BBIITYCKAIOIIHNE CTICHUAJIbHBIC UCTOYHUKU I[TUTAHUS B Poccum u 3a py6e>1<0M

Hcrounuky nutanus s cBapku ckarto nyroi. @yHkuvoHaneHas cxema. IIpuHnun
paboTHI.
B kakom nuana3one HanpspkeHUs pabOoTalOT CXEMBbI YIIPABICHHUS HHBEPTOPOB?

Kaxoii tnana3oH 4acTOT UCIOIb3YeTCs B OCHMILIATOpax?

Oco6eHHOCTH 3aIIUThI CBAPHOTO COEMHEHNUS IIPU CBAPKE TUTAHOBBIX CIUIABOB.
TpeboBanust noxxapHoOi 6€30MaCHOCTH TMPH pabOTE UICTOYHUKOB MUTAHUS JJIsi CBAPKU
Opranu3zanus csapouyHoro nocra s PJIC.

JU1 KakuX CIUIaBOB PEKOMEHYETCSI HCIIOJIB30BATh AYT'y TOCTOSSHHOTO TOKa?

JIJ1g KakuX CIUIaBOB PEKOMEH/IYETCsI UCII0JIb30BaTh AYr'y IEPEMEHHOT0 TOKa?
Oco0eHHOCTH CBapOYHBIX BBIIPSIMUTEINIEH AJIs1 CBAPKHU CHKATOM JTyroil.

Oco0eHHOCTh UCTOYHUKOB MUTAHUS JIJISI CBAPKHU CKATOM AYrod Ha MOCTOSHHOM TOKE.
CXxeMBl.
besomnacHas sKkcrutyaTams HCTOYHUKOB MUTAHUS CBAPOYHON AYTH.

Kakyto pons Urpaer aiuameTp coruia mia3MoTpoHa?
Oco0eHHOCTh MIa3MOTPOHA I CBApKHU CHKATOM Tyroit
JIy1s1 4ero NpuMEHSIFOTCS MTPU3MBI OTIOPHBIE?

Kakue Buabl NIPHKUMHBIX IPUCIIOCOOTICHUN BBl 3HaeTe?
J1J1g 4yero npuMeHsI0TCs MPUKUMHBIE TPUCTIOCOOIEHUS?

Kakxue mpucrnocoGneHust UCTONb3YIOTCS Al YCTAHOBKM LMJIMHJPUUYECKUX JeTaeit
IIPU CBApKE MTPOJOJIBHBIX IIBOB?
Kakue npucnoco6ieHus UCOoNb3yIOTCsSI MPH CBapKe KOJIBIEBBIX I1IBOB?

Kakue ycrpoiicTBa HCHOJB3YIOTCS IPU CBApKe MPOJOJIBHBIX IIBOB TOHKOCTEHHBIX
TpyO?



7.3.2. Kputepuu u HOPMBbI OLIEHKHU

dopma
NMPoBeIeHUs
Cemectp POBEIL . Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOUYHOI
arTecTalnu
3a4eT Brmonueno u opopmiieno 85% u

«3a4TCHO»
Oosiee MPaKTHYECKUX PadOT

Brimmonaeno 45% u menee

«HE 3aYTCHO»
PAKTUYECKUX paboT




8. YuebHo-MeToaMuYecKkoe M HHPOPMALMOHHOE 0O0eceuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypPa

Tun (yueOHuK, ydeOHOE

KoanuyecTtBO B

HAY4YHOM
Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaBue (3aroJi0BOK) I'og n3panus ouoamorexe /
n/n MeToIMYecKoe mocooue,
MPAKTHKYM, Ip.) HaumeHoBaHue
P > AP 9BC
1 | B.II. Cuznopos u ap. TexHousorus u 000pynoBaHUE CBAPKU JlaboparopHblit 2017 1CA
IJIaBJICHUEM MPAKTHKYM
2 | I'M. KopoTtkoga, K.B. CBapouHbI€ BBIPSMUTENN JlaboparopHbIit 2020 1Ca
Motopun [IPAKTUKYM
3 | I'M. Kopotkosa, K.B. VYcTaHOBKM Ui CBapKH  alltfoMHUHHUEBBIX | JlaBopaTopHbrit 2019 1Ca
MoropuH CIJIAaBOB PAKTHKYM
4 | I'.I'"'Yepusblies O6opynoBaHre H OCHOBBI TEXHOJOTHH | YueOHOe mocobue 2013 OBC «Jlanb»
CBapKH METAJUIOB IJIABJICHUEM U JIaBJICHHEM
5 | I'M. KopotkoBa Hctounuku NUTaHUS A0 cBapku | Monorpadus 2021 1
ATIOMHHHEBBIX CILJIABOB
8.2. lonotHuTEIBHAS JIATEPATYPa
KoanuectBo B
Tun (yueOHUK, ydeOHOE .
HAYYHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJIH 3arsiiaBue (3aroJi0BoK) TI'ox u3panus ondamoTeke /
n/m MeToAnYecKoe mocooue,
HPAKTHKYM, IP.) HaumenoBanmue
P > AP 9BC
1 Mumotun, B. C. WcTounnky mATaHUS JIJIS CBApPKHU Yueounuk g BY308 2007 50
2 | Ilog pen. B.A. BunokypoBa | CBapka B MalllTMHOCTPOCHUH CnpaBounuk. T.3 1979 10
3 | Kogynua M.I'., Maminun KoncrpyupoBanue npucnocoOaeHuit ams YuebHoe nmocobue 2007 10

H.E.

CBAOYHOTI'O IMPONU3BOJACTBA




8.3. Ilepeuyens npogeccnoHANBHBIX 023 TaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX
cucTeM

e DOBC «Jlanb» : e.lanbook.com
e [anexktpoHHbli pecypc] :  OBC.-

MockBa, 2000. — pexum JocTyna

http://edu.tltsu.ru/sites/site/php?s=122&m=42414

e Penosurapuii TT'Y

e Caiit ®@enepanbHOi  CAyXOBI 1O

http://www1.fips.ru

UHTEJUIEKTYaJIbHOH  COOCTBEHHOCTH:

e Poccuiickuii cepBep mareHTHOW HMH(oOpManuu EBporeickoro maTeHTHOTO BEIOM-

cra: http://ru.espacenet.com.

8.4. [lepeyenb nmporpaMMHOro odecrneyeHust

Ne Hanvenosarmne IO PexBU3UTEI IlOI“OB?pa
n/n (nara, HOMep, CPOK ACHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeHCTBUSA — OECCPOUHO;
koHTpakT Ne 1653 or 14.12.2018, cpox
JEHCTBHSI — OECCPOYHO
2| Office Standard:

Office Stdandard 2013 Russian OLP NL
AcademicEdition

qoroop Ne 690 ot 19.05.2015, cpok
JeCTBHSA — OECCPOYHO

8.5. Onucanne MaTepHAJTbHO-TeXHUYECKOM 0a3mbl, HEe00X0ANMOii IS
oCylIecTBJIeHHs 00Pa30BaATEILHOI0 MPOIecca MO TUCHHUILINHE

n/n

HaumeHoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/ICHUs!
NPAKTHYECKUX H JJA00PATOPHBIX 3aHATHIA,
NMOMeIeHUH JIsl CAMOCTOATEIbLHOH padoThl
o0yyaommxcs (HoMep ayAuTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

Jlabopatopust "VICTOYHUKN MUTaHUS TEXHOIOTHIECKUX
ycTaHOBOK" VYdeOHas aymuToOpus sl TPOBEICHUS
3aHATUI CEeMHUHAPCKOTO THMA. YueOHas ayauTOpus JUIs
MpOBENCHUS  J1abOpaTopHBIX  padorT. YueOHast
ayouTopus A TPOBEICHHUS IPAKTUYECKUX paboT.
YueOHast aynuTopus UISI HPOBENEHHS TPYIMIOBBIX M
WHANBUAYQIBHBIX KOHCYJIbTaIMi YdeOHas ayAuTOpHS
JUIA TIPOBEACHUS 3aHATHH  TEKYIIEr0 KOHTPOIS U
npomexyrounoii arrecranuu (E-101).

VcTOYHNKY TUTAaHUS IOCTOSHHOTO M TIEPEMEHHOTO
TOKa - 61ut. [openku u mia3motpors! 6mt. PB-300.
WuBepTOpsI - 211T.

Y CTaHOBKH [1J1s1 CBapKH 21IT.

broxu nuranus: b5-49, b5-45,BCA-111 u ap. Bcero
8 mi.

CB. CTeHAB, TPUCTIOCOONIEHUS [UII  CBapKH
MIPOAOJIBHBIX W IFTMHAPHYECKIX JeTaseit
Komnsrorep, npuntep

KomnbrorepHbiii KJi1acc. ITomemenne IS
CaMOCTOATENILHOM PaboThl. YueOHas ayauTOpHs IS
NPOBEICHUsST 3aHATHH CEMHUHAPCKOTO Tuma. YdeOHas
ayuTopus Juis KypCOBOTO MPOEKTUPOBAHUS
(BBIMOJIHEHNST KypCOBBIX paboT). YdeOHas ayauropus
JUIs TPOBEJEHUS TPYNNOBBIX U WHIUBUAYAIbHBIX
KOHCYNbTalld. Y4eOHast ayquTopus IS HPOBEICHHS
3aHATUM ~ TEKYIIEro KOHTPOJS U IPOMEXYTOYHOM
arrecraiuu (E-403).

Cronbl yueHHuYeckue, cTynbs ydeHuueckue, [1K c
BBIXOJIOM B C€Th MIHTEpHET.

JlaGoparopuss  "Csapka, rmaBienue".  YdeOHas
ayJAMTOpHSL ISl MPOBEICHUS 3aHATHH CEMHHAPCKOTO
TATa(TIpaKTHYECKUX paboT). YueOHast ayauTOpus s

Teepnomep HBRVU-187,5, [Ipoektop EPSON EB-
S92, VcranoBka mist masepHoii cBapku CITHK - 3,
YcraHoBKa Ha  pas3pbiB, CTOJ  YYEHHUYECKHM



http://edu.tltsu.ru/sites/site/php?s=122&m=42414

HaumeHoBaHue 000pPy10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJAa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYAOBAHMA
/0 | NMPaKTHYeCKHUX U J1a00PATOPHBIX 3aHATHIA,
MOMeIleHU JJI51 CAMOCTOSATEILHO padoThI
00yyaIuxcsi (HoMep ay1MTOPUH)
KypCOBOI'O TPOEKTUPOBaHUS (BBIIOIHEHHUS KypCOBBIX | ABYXMECTHBIN - 11 mT, cTyn yueHuueckuii - 19 mr.,
pabot). VYuebuas ayauTopus Ui nposeaeHus | Jlocka ayauTtopHas (MeJoBast). , CTOJ Ui HOYTOyKa-
TPYNIIOBBIX W WHAMBHAYAIBHBIX  KOHCYJbTamuil | lmr., DKxpaH mias mpoekropa-lmT., mpoexTop-lmT.
YueOHass ayauTopHsl A TPOBEOCHHUS 3aHATHH | HOYyTOYK-lmIT.
TEKYIIETO KOHTPOIS W TIPOMEXKYTOUHOH arrectamuu | I[IpucrmocobneHus s cBapKu
(A-110).
4 ITomemenue TS CaMOCTOSTEIbHOM paboter | CTOJBI, CTYIbsI, KOMITBIOTEPHI
obyuarommxcs (I'-401)
5 ITomemenune TS CaMOCTOSTEIbHON paboter | Jlocka ayauropHas (MeJIOBasi), CTOJBI YICHUIECKHE,

obyuatoruxcs (C-508)

CTOJ HpeHO,Z[aBaTeHBCKI/II\/'I, CTYJIbs, CTCHbI, HIKa(bBI.




