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MeTtonnueckre peKOMEeHIaluU JjIsl 00y4YaroIIMXCs M0 BBIMOJHEHUIO MPAKTHYECKUX
71a00paTOPHBIX 3aHATHH pa3paboTaHbl Ha OcHOBE DeneparbHOT0 roCy1IapCTBEHHOTO
00pa30BaTeIbHOTO CTaHAapTa, paboyeil mporpaMMbl Y4eOHOU JUCITUTIIIMHBI
MJIK 02.01 TexHomorust CBapouHbIX padboT
08.01.07 Macrep obmiecTpouTenbHbIX padoT (ouHast popma oOydeHwMs)

Pazpabotunk: Kosunen A.A — npenogasatens 'AIIOY KKKATK

PexomennoBano YMO «IIpoekTHo-uccaenoBaTenbckas aesteabHoctey [AIIOY
KKKATK
[Tporokon Nel ot «29» aBrycra 2022 r.



Conep:xkanue

Beenenue

OO01mye METOUYECKHE YKA3aHUS IO BBITOJIHEHUIO IPAKTHYCCKHUX U
71ab0paTOPHBIX 3aHITHIA

TpeboBaHus K pe3ysIbTaTaM BBIMIOJIHCHHS TPAKTUICCKUX U
71a060paTOPHBIX 3aHITHIA

KoHTpoJb 1 OIIeHKa pe3yJIbTaTOB BHITOJTHCHUS TPAKTHYCCKIX
1a00paTOPHBIX 3aHATHI

[lepeueHb MpaKTHUECKUX U TAOOPATOPHBIX 3aHITHIA

Cnucoxk nurepaTypsl

CTp.



BBenenune

Metoauyeckiue peKOMEHIAUU Ui OOYy4yalolUXCsl 10 BBINOJHEHHIO MPAKTHUYECKUX U
mabopaTOpHBIX 3aHATUN 1O JUCHUIUIMHE COCTaBJIEHbI B COOTBETCTBUM ¢ DenepaibHbIM
roCy/IapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM, pPa0OYMM y4UeOHBIM IIJIaHOM, paboueit
MporpaMMONl W KaJICHIApHO-TEMAaTHYEeCKUM IUiaHoM ydeOHoW nucnumimael MK 02.01
TexHoOTHS CBAPOYHBIX paboOT
08.01.07 Macrep 001IEeCTPOUTENBHBIX PabOT

Mean:

- 0000111eHKe, cucTeMaTU3alus, YIIyolieHue, 3aKperieHue MOIyYeHHBIX TEOPETUUECKUX

3HaHUM MO0 KOHKPETHBIM TEMaM JIUCHUTLINHBI;

3amaun:

- ¢dopMupoBaHHE YMEHHUIl MPUMEHSATH MOJYYCHHBbIC 3HAHMS Ha MPAKTHKE, PEaTu3aluio
€IMHCTBA MHTEJUIEKTYaIbHOM U MPAKTUYECKON JAeATeIbHOCTH;

-BBIPa0OTKA MPU PEIICHUU TIOCTABICHHBIX 3a/1a4 TAKUX MPO(hecCHOHATBEHO

3HAYMMBIX KaueCTB, KaK CAMOCTOSTEILHOCTb, OTBETCTBEHHOCTh, TOYHOCTb,

TBOpYECKasi MHUIIMATHBA.

[TpakTiueckre U 1a0OPATOPHBIE 3aHITUS HOCST PENPOAYKTHBHBINA, YaCTUYHO-TIOMCKOBBIN U

ITIOMCKOBBIN XapaKTep.



O0mme MeToAMYeCKHe YKA3aHHS M0 BHITIOJHEHUIO MPAKTHYECKUX M J1a00paTOPHBIX 3aHATHH

[lepen BBITIOIHEHUEM MPAKTUYECKHUX U JIAOOPATOPHBIX 3aHATUN HEOOXOJMMO MOBTOPUTH U3YyUEHHBIH
MaTepuaj, OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI, BBIMOJHUTH 3aJaHUSl TECTOBOrO THMA (IIpH

HaJUYHN).

AJITOPUTM BBIIIOJHEHHS PAKTHYECKHUX U JIabopaTopHbIX 3aHaTuii (JIII3)
1. IIpounTaTh HHCTPYKILMIO 10 BBIIOJIHEHUIO IIPAKTUYECKOT0 UK Ja00paTOPHOTO 3aHTUS
2. 3amnucaTb T€MY, LI€JIb, CPEICTBA OOYUEHUS MPAKTHUECKOTO 3aHATHS (J1a00paTOPHOro 3aHATHUS)
3. IlpucTynmuTh K BBHINOJHEHHIO MPAKTUYECKOTO 3aHATUSA (Ja00paTOPHOTO 3aHATHS) CIEAys
WHCTPYKIIUU.
4. OdopMuTh 3anMcu B TETPAH 110 NPEITI0KEHHOMY aJITOPUTMY.
CdhopmynupoBath 1 3a11MCaTh BBIBOJ.

6. 3amnmcarh IoMalHee 3aJaHuUeE.

Terpagb s  NOpaKTUYECKUX  3aHATUNA  (TaOOpaTOpPHBIX  3aHATHI)  MpOBepsieTcs
mpernojaBaTesieM TMOocie KaKIOoM MpOBEJECHHOW pPaldOThl, OIEHKUA BBICTABISAIOTCA KaXIOMY
o0ydJaromemycsi, C 3aHeCEHHEM OLIEHOK B KJIACCHBIN KypHaJ.

Ouenku 3a BoinosiHeHue JII13 BeicTaBisAOTCA 110 NATHOAIUIBHON CUCTEME U YUUTBHIBAIOTCS KaK

II0Ka3aTcJlIn TeKymeﬁ yCIIEBAaCMOCTHU 06yqa}0umxc;l.



TpeOoBaHus K pe3yJibTaTaM BbINOJHEHUS NPAKTHYECKUX

U J1aboparopHbIX 3aHATHH Mo qucuumianae MJIK 02.01 TexHosorusi CBapoYHbIX padoT
B mporuiecce moAroToBKY M BBIMOJIHEHUS TPAKTHUECKUX U TAOOPATOPHBIX 3aHATHIA, 00ydaronuecs
AOJDKHBI OBJIAJACTH CICAYIOIUMHU YMCHUAMU U 3HAHUSMU

Konx HaumeHoBaHHe 00IIMX KOMIIETEHIUI

OK 01. BriOupare crmocoObl pemieHHst 3a7a4  Npo(ecCHOHATBHON JeATeNbHOCTH, IMPUMEHHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

OK 02. OcCyIecTBIATh HOUCK, aHAJIW3 M WHTEPIpETalnio MHPOPMAlUK, HEOOXOIUMOH ISl BBINOJIHCHHS
3a7a4 mpoQeCcCHOHAIPHOH IESITENbHOCTH

OK 03. [TraHpOBaTh U pean30BBIBATH COOCTBEHHOE MPO(ECCHOHATBFHOE B TMIYHOCTHOE Pa3BUTHE.

OK 04. PaGorats B KOJUTeKTHBE U KOMaH[e, 3()(HEeKTHBHO B3aMMOICHCTBOBATh C KOJUIETAMH, PYKOBOJCTBOM,
KIIMEHTaAMH.

OK 05. OCyIecTBIAT YCTHYIO M IHCBMEHHYI0 KOMMYHHKAIIMIO Ha TOCYAAapPCTBEHHOM S3BIKE C YUETOM
0COOCHHOCTEW COIMAIBPHOTO U KYJIbTYPHOIO KOHTEKCTA.

OK 06. ITposiBISITE TpaXkIaHCKO-MATPHOTHIECKYIO MO3UIINIO, IEMOHCTPUPOBATh OCO3HAHHOE IOBEICHHUE Ha
OCHOBE TPaJMIHNOHHBIX 00IIEYETIOBEUECKUX ICHHOCTEM.

OK 07. CopnelicTBOBaTh COXpaHEHHIO OKPYKAIOIIEH Cpelsl, pecypcocOepexennto, 3 (hekTHBHO NeiicTBOBATH
B UPE3BBIUAHHBIX CHUTYaIHSIX.

OK 08. Hcnonp3oBaTh cpenctBa (DU3WYECKOH KyIMbTYPHl A COXpaHCHHS W YKPCIUIGHHS 3I0POBBS B
nporecce NpodecCHOHANFHON AEATEIBHOCTH M MOAAEPKaHNs HEOOXOAUMOTO ypPOBHS (H3HYECKOM
OJITOTOBJICHHOCTH.

OK 09. Hcnonb3oBaTh HHGOPMAIMOHHBIE TEXHOJIOTHH B MPO(ECCHOHATIBHOM IS TeIbHOCTH

OK 10. [Tosap30BaThCs MpodecCHOHANBHON TOKYMEHTAIMEeH Ha roCyJapCTBEHHOM U MHOCTPAaHHbIX SI3bIKAX.

OK 11. Hcnonb3oBaTh 3HaHHMA 1O (PUHAHCOBOH TI'PaMOTHOCTH, IUIAHMPOBATh MPEINPUHUMATENBCKYIO
JIeATENILHOCTh B ITpodecCHOHaIbHOH cdepe.

Kopn HaumeHoBaHue BUJIOB /1eATEJIbHOCTH H PO ecCHOHATBbHBIX KOMMETEHIUI

B 7 BrimonHeHne cBapouHBIX PAa0OT pPYy4YHON IYroBo cBapkoil (HamIaBKa, pe3ka) IIIaBSIIUMCS
MOKPBITBIM 3JIEKTPOJOM IIPOCTBIX JAETaleil HE-OTBETCTBEHHBIX KOHCTPYKLHH, PYYHOM IyroBOi
CBapKoi (HamIaBKa) HEIUIABSIIUMCS D3JEKTPOJOM B 3al[UTHOM Ta3e TMPOCTBIX JeTaieit
HEOTBETCTBEHHBIX KOHCTPYKIIMH, MIIA3MEHHOM TyroBO¥ CBapKoH (HaIlJIaBKa, pe3Ka)

K 7.1. BBIMONHATS NOATOTOBUTENBHBIE PabOTHl U COOPOYHBIE ONEPALMH NPH MPOU3BOACTBE CBAPOYHBIX
paboT pydHOH IYroBOH CBAapKOW IIIABSIIUMCS MOKPBITBIM 3JIEKTPOJIOM, PYYHOH TyroBOil CBapKoi
HEIUIABSIIUMCS JJIEKTPOJIOM B 3aLIIMTHOM ra3e, INIa3MEHHOU AYrOBOM CBapKoOH

MK 7.2. IIpou3BoaUTh PY4YHYIO IYTrOBYHO CBapKy IUIABALIUMCS HOKPBITBIM 3JIEKTPOAOM, PYUHYIO IyTrOBYIO
CBAapKy HEIUIABAIIMMCA DJJIEKTPOJOM B  3alUTHOM Ta3e, IUIa3MEHHYIO JYIOBYIO CBapKy
METAJUINYECKHX KOHCTPYKIMHI

MK 7.3. BrInosHATh pe3Ky NpoCThIX AeTanel

MK 7.4. BrinosHATh HatUIaBKy MPOCTHIX AeTajeil

K 7.5 OCymIeCTBISITh KOHTPOJIb Ka4eCcTBa CBAPOYHBIX PadoOT




HosicHuTeIbHAS 3alIUCKA

Kaounem Texnonozuu ceapounvix pabom

OCHau{eHHblIl 000pydosanuem: paboyee MECTO MPENo1aBaTes,

5 pabouux MeCT 3JIEKTPOCBapIINKa, Y4eOHO-HATJIAIHBIX TocoOuit 1o npeamery «TexHomnorus
BBITIOJTHEHUSI CBApOYHBIX pabOT pydyHOH [AyroBoil cBapkol (HamuiaBka, pe3ka) IUIaBALIIMMCS
MOKPBITBIM 3JIEKTPOJIOM MPOCTBIX JE€Tajeid HEOTBETCTBEHHBIX KOHCTPYKLMH, PYYHOW ITYroBOM
CBapKkoil (HamjlaBKa) HEIUIABSIIMMCS DSJEKTPOJOM B 3allUTHOM Ta3e [MPOCThIX JeTajei
HEOTBETCTBEHHBIX KOHCTPYKIMHM, IJIJA3MEHHOM JayroBod cBapkoil (HarmiaBka, peska)»; (A.U.
I'epacumenko)

MEXHUYECKUMU CPEOCMEAMU 0OYUEeHUA:

IIEPCOHAIIBHBIN KOMIIBIOTED,

WHTEpaKTHUBHAs J10CKa

Macmepckan ceapounvix pabom,

5 wum. uneepmopa

OcHamieHa, B COOTBETCTBMM  mporpammbl, 1o mnpodeccun  08.01.07 Mactep
o01ecTpouTeJbHBIX padoT

3.2. UuopmannoHHOe o0ecniedeHre peaju3aluu NporpaMmmbl

Jns peanusanuy nporpamMmbl 0uOimoTedHbil GoHI 00pa3oBaTeNbHON OpraHU3aluy JOKEH
MMETh TICYaTHBIC W/WJIM DJICKTPOHHBIC 00pa3oBaTe/IbHBIE W WH(GOPMAIMOHHBIE PECYpPCHI, IS
UCIIOJIb30BaHUS B 00pa30BaTEILHOM MPOIIECCe.

OTMeTka «5» CTaBUTCS, €CIIN:

- paboTa BBIITOJIHEHA MTOJIHOCTHIO; B JIOTHUECKUX PACCYKIACHUSIX U 000CHOBAHUU PEIICHUS HET
npoOesioB W OmMOOK; B PEIICHWH HET MAaTeMAaTHYEeCKHX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTD,
OTIHMCKA, HE SIBJISIOIIASICS CJICICTBUEM HE3HAHUS UM HEMOHMMAaHUs yueOHOTO MaTepHraa).

OtmeTka «4» CTaBHUTCS, SCIIH:

- paboTa BBITIOJHEHA TOJTHOCTHIO, HO OOOCHOBaHUS IIAroB PEIICHUS HEAOCTATOYHBI (€Cin
yMeHHe 000CHOBBIBATh PACCYKIEHUS HE SIBISUIOCH CIIEIMATbHBIM 00BEKTOM IMPOBEPKH );

- IOITyIIICHA OJTHA CYIIECTBEHHAs ONIMOKA MITU JIBa-TPH HECYIIECTBEHHBIX OIITUOKH.

OtmeTka «3» CTaBHUTCS, €CIIH:

- JIONylIeHbl 0oJiee OJTHOM CYIIECTBEHHOM OIIMOKM MM 0oJiee JBYX-TPEX HECYIIECTBEHHBIX
omMOOK, HO Yydalluiicss BianeeT o0s3aTeNbHBIMM YMEHHUSMHU IO TMPOBEPSEMON TeMme; MpPU STOM
MPaBUIILHO BBITIOJTHEHO MEHEE MOJIOBUHBI pa0OTHI.

OTMeTKka «2» CTaBUTCS, €CIIN:

- JIOMYUIIEHBI CYIIECTBEHHBIE OIMMOKH, T[IOKa3aBIIME, 4YTO VyYallUWACA HE BIaJeeT
00s13aTeTbHBIMA YMEHHUSIMHE 110 IaHHOM TeMe B TIOJTHOM Mepe.



B cTpykTypy nocoOus BXOJAT CIEIYIOIINE TEMBI:

Tema 1. BoinosiHeHHe TOATOTOBUTEJBHBIX PA00T U COOPOYHBIE ONIEPALUM IIPH
NMPOU3BOACTBE CBAPOYHBIX PA0OT PYy4YHOIl IyroBoil CBAPKOH MJIABAIMMCS MOKPBITHIM
3JIEKTPOJIOM, PYYHO! AYTr0BOil CBAPKOH HEIJIABALIUMCS 3JIeKTPOJAOM B 3allIUTHOM rase,
IJIA3MEeHHOI 1yroBoii CBapKoi

Tema 1.1.1 Py4Hoi#l HHCTpYMEHT, IPUCIIOCOOJICHNS U OCHOBHBIE CBE/ICHUS 00 YCTPOHCTBE
AJEKTPOCBAPOYHBIX MaIIINH, allllapaToB U CBAPOUYHBIX KaMep

Tema 1.1.2 Marepuaisl jisl CBApOYHBIX pabOT

Tema 1.1.3 IToaroroBka MaTepHuagoB K CBApOYHBIM paboTaM

Tewma 1.1.4 CriocoObl ¥ OCHOBHBIE IPHEMBI COOPKH Y3JIOB U U3JICITUN

Tema 1.1.5 CriocoObI 1 OCHOBHBIC TIPUEMBI BBITTOJIHEHUSI IPUXBATOK JICTAJICH, U3ICIHIA U
KOHCTPYKIHUA
Tema 1.2 IIpou3BoaCcTBO Py4YHON AYT0BOil CBAPKH IIABSAIIMMCS MOKPBITHIM 3JIEKTPOAOM,
PY4YHOI1 IyroBoii CBAPKH HEIJIABALIMMCS 3JIEKTPOJAOM B 3allIUTHOM rase, IJ1a3MeHHOi J1yroBoi
CBApPKH METALUINYECKHUX KOHCTPYKUM

Tema 1.2.1 DnexkrpocBapoyHas anmnapaTypa: yCTpOUCTBO, IPUHIUIT ICUCTBUS U MPaBUIa
00CITy>)KUBaHUS

Tewma 1.2.2 CBapka Ha NEpEMEHHOM U TOCTOSIHHOM TOKE

Tema 1.2.3 TexHonoruveckas mocyie10BaTeIbHOCTh HATOKEHHUS [IIBOB

Tema 1.2.4 TexHosorus njaa3MeHHON CBapKu

Tema 1.2.5 CBapku B 3aIIUTHOM T'a3e

Tema 1.2.6 TexHomorusi CBapKu OTBETCTBEHHBIX M3CIUI B KaMepax ¢ KOHTPOIUPYEMOU
aTMochepoii

Tema 1.2.7 BHyTpenHue HanpsbKeHUs U AeopMaiiy B CBAPUBAEMBIX U3JEIUAX U MEPBI UX
MIpeNyNpexICHUS

Tewma 1.2.8 Texuuka u Texnosiorus I1 as cBapku Manbix TomuH (6onee 0,2 MM) U3
Pa3IMYHbIX MaTEPUAJIOB
Tema 1.3 BoinoJiHeHHe pe3KH MPOCTHIX JeTajiei

Tema 1.3.1 [IyroBas pe3ka Ha IEPEMEHHOM M MIOCTOSIHHOM TOKE

Temal.3.2 Kucnopoanas peska

Tewma 1.3.3 [Ina3mennas pe3ka Metaia
Tema 1.4 BoinoJiHeHHe HATVIABKH NMPOCTHIX JAeTajiei

Tema 1.4.1 HannaBka mpu U3roTOBJIEHUH HOBBIX J€Tajei, y3J10B U HHCTPYMEHTOB

Tema 1.4.2 HarutaBka HarpeTbIx 0ajuIoHOB U TPYO

Tema 1.4.3 HannaBka nedextoB aeraneil MaliiH, MEXaHU3MOB U KOHCTPYKIIM.

Tema 1.5 OcyuiecTB/IeHHe KOHTPOJISI Ka4eCTBa CBAPOYHBIX padoT

Tema 1.5.1 [ledexThl B CBapHBIX HIBaX U METOJbI UX NMPEAYIPEKACHUS U YCTPAHEHUS

Tewma 1.5.2 BxoaHO# KOHTPOIb

Tema 1.5.3 OnepaninoHHbII KOHTPOJIb

Tema 1.5.4 Ha3zHauenue 1 ycloBUs MPUMEHEHHSI KOHTPOJIbHO-U3MEPHUTENBHBIX TPUOOPOB

TEXHUKA BE3OITACHOCTH ITPU ITPOBEJJEHUU ITPAKTHYECKHUX PABOT

ITepen HayaI0M NPAKTHYECKOI0 3AHATHS:

1. BHuMarenpbHO mNpOCIyMIAaUTE BBOJAHBIM HMHCTPYKTAXK IMPENOAABATENSl O TMOPSAKE U
0COOEHHOCTSIX BBIMOJIHEHHS Ta00PAaTOPHOTO (IIPAKTUYECKOT0) 3aHATHUS;

2. BHUMaTEnbHO M3YyYyUTE METOJUYECKUE PEKOMEHJAIMHU K paboTe, KOTOPYIO BBINOJHSETE U
CTPOTO PYKOBOJCTBYUTECH UMH;

3. IloaroroBeTe pabouee mecTo st Oe30macHON pabOThHI: yOepHWTe €ro, €ciii Ha HeM
HaXOJATCS IOCTOPOHHUE IIPEIMETHI;

4. TlpoBepbTe M MOATOTOBbTE K palOTE, COTJACHO METOJUYECKUM PEKOMEHJAIHIM,
HEOoOXOIMMBbIE HaTypalbHble OOpa3lbl, HHCTPYMEHTHI, OOOpYyIOBaHHUE U MPUHAMIEIKHOCTH,
TEXHUUYECKYIO TOKYMEHTALMIO.



Bo Bpemsi padoThI:

1. BeimonusiiiTe TOIBKO Ty paboTy, KOTOpast pa3pelieHa MpenojaBaTeieM;

2. 3a pa3pACHEHHSIMHU IO BCEM BOIIPOCAM BBIMOJIHEHUS J1IAOOPATOPHOTO (MPAKTHUECKOTO)
3a/1aHus oOpalainTech K Mpeno/1aBaTeto;

3. Bynbre BHUMATENbHBI U akKKypaTHbl. He oTBiekaiiTech caMu 1 He oTBieKaiiTe apyrux. He
BMEIIMBANTECh B MPOIECC pabOTHl IPYTUX CTYACHTOB, €CIU 3TO HE MPEIyCMOTPEHO MHCTPYKIHEH
WM METOAMYECKUMHU PEKOMEHIAIUSIMHU.

IIo okonyanuu padoThI:
1. HaBeauTte mopsaiok Ha paboyeM MecTe U cllaiiTe ero Mpemno/1aBarenio;

2. Cpaiite mnpenojaBarenio Y4eOHYI0 M CIELUAJIbHYIO JHUTEpaTypy U HUHCTPYMEHTHI,
WHBEHTaph, 000pyI0BaHNE, HATYypabHbIE 00Pa3LIbl, TEXHUYECKYIO JTOKYMEHTALIHUIO.

[Ipu BbINOJTHEHHH PAGOTHI CTPOIO 3aMpeaeTrcs:
1. becriennbHO XOAUTH 1O KaOWHETY (J1a00paTOpuH );

2. Tlokmpare momemieHue kaOwHeTa (J1TabopaTtopum) B pabouee BpeMs 0e3 pa3perieHus
MperoiaBaTeds.

Hepeqeﬂb NMPAKTUHICCKUX U J'IﬂﬁOpﬂTOprlX 3aHATHH

Tabmuma 2
Ne Tema KosmgectBo
3aHATHA 4acoB
1. IIpakTuyeckoe 3anaTre Ne 1 UreHue uepTexeil MeTaNTIMIECKUX 8
W3IETNH U KOHCTPYKUUH, JIEKTPUIECKUX CXEM 000pyAOBaHUS
2. IIpakTuyeckoe 3ansaTHe Ne 2 BriOop pexnmMa mo1orpesa 1 NopsioK 8
NpoBeJIeHHs PadOT MO MPEIBAPUTEIHLHOMY, COYTCTBYIONIEMY
(MEXKCIIOWHOMY) TIOZIOTPEBY METaJlIa
3. IIpakTyeckoe 3ansitue Ne 3 Boioop pexxuma cBapku 10 TadIuuam u 8
npudopam
4, IIpakTyeckoe 3ansitue Ned4 [logcuer 0ObEMOB CBapOUYHBIX PadOT U 8
MOTpeOHOCTH MaTepHaIOB
5. IpakTuueckoe 3anatue Ne5 [IpaBuia 0oOCITYyXMBaHHUS 3JICKTPO- 8
CBapOYHBIX allapaToB
6. IpakTnyeckoe 3ansiTue Ne6 TexHomorn4eckas KapTa HAIOKEHHS 8
IIBOB
7. IIpakTuyeckoe 3anaTue Ne7 TexHonmornueckas Kapra IIa3sMeHHON 8
CBapKH
8. IpakTnyeckoe 3ansitue Ne§ TexHomornyeckas Kapra CBapKu 6
OTBETCTBEHHBIX M3JCIHI B KaMepax ¢ KOHTPOJIUPYEeMOit arMocdepoi
9 IIpakTuyeckoe 3anaTHe Ne9 TexHomornveckas kaprta Il mia cBapku 6
MatbIX ToiuH (6osee 0,2 MM) U3 pa3TUYHBIX MaTEPUAIIOB.
10 IpakTnyeckoe 3ansiTue Nel0 OcoGeHHOCTH IyTrOBOM PE3KH Ha 8
MEPEMEHHOM U TTIOCTOSIHHOM TOKE
11 IIpakTHyeckoe 3ansaTHe Nell TexHonornueckas Kapra KUCIOPOAHON 8
pes3Kku
12 IIpakTuyeckoe 3anaTne Nel2 TexHomornyeckas KapTa MJIa3MEHHOM 8
Pe3Ku MeTaiia




13 IIpakTuyeckoe 3ansaTHe Nel3 TexHonornueckas KapTa Ha HaIIaBKY 8
IPY U3TOTOBJIEHUM HOBBIX JI€TaJIeH, Y3710B U1 HHCTPYMEHTOB.

14 IIpakTuyeckoe 3ansaTue Nel4 TexHomornmdeckasi Kapra Ha HaIIaBKY 8
HarpeThIX OAIJIOHOB U TPYO

15 IIpakTuyeckoe 3anaTue Nel5S TexHonormueckas xapra Ha HaIIaBKY 8
Je(eKTOB JleTaliell MallliH, MEXaHU3MOB U KOHCTPYKIIUH.

16 IpakTnyeckoe 3ansitue Nel6 BrisiieHue JedeKkTOB B CBapHBIX 8
IIBaX ¥ METOJIBI MX MIPEAYNPEKICHUSI U YCTPAHCHHS.

17 IIpakTuueckoe 3anssTue Nel7 IIpoBeaeHHe BXOAHOTO KOHTPOJISA 8
Ka4yecTBa MCXOJHBIX MaTepHalioB (CBAPOYHOM MPOBOJIOKH, OCHOBHOTO
MeTaJljIa, JJICKTPOJIOB, KOMIUICKTYIOIINX) U U3JCIUH.

18 IIpakTuyeckoe 3ansaTHe Nel8 [IpoBeneHune KOHTpOJS CBApOYHOTO 8
000pymOBaHUS U OCHACTKU

19 IMpaxkTnyeckoe 3ansaTue Nel9 [loxcuer TpymosaTpaTr M CTOMMOCTU 8
BBITIOJTHCHHBIX PaboT.

IIpakTnueckoe 3ansaTne Nel. UrteHune yeprexkeil MeTaJUINYeCKUX M3/1eJIUI M KOHCTPYKIIUIA,
JJIEKTPUYECKUX CXeM 000py10BaHUSs
(BpeMs BbINoOJIHEHHSI PadoThI 8 yaca)
[leab: - pa3BUBaTh HABBIKK B YTEHUH YEPTEXKEH 110 YCIOBHBIM 0003HAYEHUAM

CocTaB 3a1aHus

- [Ionmy4nTh YyepTex METAIIINYECKON KOHCTPYKIIUN

-IIpounTaTh TaHHBIN YEPTEK

Xon 3aHATHA
1.IIoBTOpPUTE TEOpETUUYECKHUI MaTepra
2.3anucars ycioBus 3aganus: [Ipountare yepTex cBapOYHON KOHCTPYKLIUN

3.0TBETUTH HA BOIPOCHI JIJIsi CAMOTIOITOTOBKH.

Kpartkne Teopernyeckue cBegeHus

[Tocne Toro, KaK Bbl 03HAKOMIUIUCH C TIOKYMEHTAIUEH YepTekeid, Hy>KHO MMPOBEPUTH YCIOBHbBIE
0003HAaYCHHS U BaM HY)KHO XOPOIIIO 3HAaTh, KaK 0003HAYAETCS TO WIIM HHOE M3JIeNNe. 3aKIeKH,
OTBEPCTHS, Y3JIbl, BUIBI MIPUMEHIEMOT0 MaTepuaia — BCe 3TO UMeeT OYKBEHHOE, IIU(PPOBOE HITU
rpadguyeckoe 0003HaYEHUE, TTOITOMY JIYUIle CBEPATHCS ¢ TAOIHUIIEH, €CIIU y BaC €Ille HeT
JIOCTATOYHOTO OMBITa YTCHUS YEPTEKEH.

Taomuma 1 BermoMmorarenbHbIE 3HAKH
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IMocienoBaTeIbHOCTH BbINOJHEHHUS PAKTHYECKOH padoThI
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AANANANAN

1.3anucarb TeMy NpaKkTU4eCKOr paboTh

2.3anucarhb 1IeJU NPAKTUYECKON paboThI

3.3anucarh 3a/laHue IPAKTUYECKO paboThI

4.M3y4nTh KpaTKUe TEOPETUUECKUE CBEJICHUS C YCIOBHBIMU 0003HaYeHUsAMH Ta0.1.
5. IIpounTtars yepTex CBapOUYHON KOHCTPYKIIUH

Bonpocs! 1151 camonpoBepku

1. KakuM 3HaKOM 0003HAuYalOT KaTeT 1Ba’?

2. Kakum 3HakoM 0003Ha4ar0T MPEPHIBUCTHIN 1110B?

3. Kakum 3HaKOM 0003Hauat0T MOHTAXKHBIN LI0B?

4. KakuM 3HaKOM 0003HAUaIOT 110 3aMKHYTOMY KOHTYpPY?

5. Kakum 3HaKOM 0003HAYAIOT IO HE 3aMKHYTOMY KOHTYPY?



IIpakTnyeckoe 3ansitue Ne2. Boioop pe:knma nmogorpesa v nopsiioK nNpoBeaeHust pador mo
NpeIBAPUTEIBLHOMY, COMYTCTBYIOLIEMY (MeKCJI0HMHOMY) MOAOTPEBY MeTAJLI
(Bpemsi BbINOJIHEHUS Pa0doThI 8 yaca)

NMHCTYKHMOHHO-TEXHOJIOTMTYECKA KAPTA

Ne O0opynoBanue, HHCTPYMEHT U
w/n IMocsienoBaTeIbHOCTH BHINOJIHEHHSI padoT HpHCTIOCOG TeHMs
1 OpraHu3oBaTh pabouue MecTo Cpe/cTBa MHJL. 3alHUTHI
2 [ToaroToBUTH MOBEPXHOCTH 3arOTOBKU Haxnaunas Oymara;
3aroToBKH M3 JINCTOBOTO METAILIa;
Beroms;
3 Omnpenenuts MecTa AedopMalvy JeTalu.
4 Bri0upath npucnocoOieHust Uit MECTHOTO HarpeBa My(espHas nedb
5 [Ipon3BecTn HarpeB OeTaIN MydenpHas neyb
6 [Tpon3BOANTE NPABKY C HOMOIIBIO KyBaJI/Ibl JePEBSHHBII MOJIOTOK;
MOJIOTOK;
KyBaJja;
HAKOBAJIbHS
7 Co0uroaTh IpaBuiia TEXHUKH 0€3011aCHOCTH
8 [Tpon3BecTH KOHTPOJb NPABKH JICTAIH JIMHEHKa
9 Cratp JeTajib Ha NPOBEPKY
Cratb paboune MecTo

Bapuant Nel
[IpaBka 110J10COBOTO METaJLIa C BBIMOJIHEHUEM IIPEABAPUTENBHOIO NIOI0TPEBA METAJLIA.

0 /:[ KosimuecTBo onepanmii 1 npueMoB Kpurtepuu ouenku
1 | OpranmzoBatp paboure MecTo. 0-3
2 | MMoxroroBUTH MOBEPXHOCTH 3aTOTOBKU 0-2
3 MoaroToBUTbL NHCTPYMEHT 0-1
4 Onpeagenntb MecTa gedopmauumn geTanmu. 0-1
5 | Beibupats npucnocobsieHus A1 MECTHOT'O HarpeBna 0-1
6 | IIpousBectu HarpeB aeTain 0-1
7 | IlpousBoauTh nMpaBKy ¢ MOMOIIBIO KYBaJI/Ibl 0-2
8 | CobimronaTs mpaBuiia TEXHUKH O€30IMACHOCTH 0-11
9 | IIpousBecTu KOHTPOJIb NPABKH JETAIH 0-1
10 | Cnartp ferainb Ha MPOBEPKY 0-1
11 | Cnarp paboumne MecTo 0-1
° >l‘OCTOpO)KHO 06X02]I/ITBC$I C 3aroToBKamMu, ITOCKOJIbKY JINCTOBOM METAIlII U IMPOBOJIOKA UMEET OCTPLIC

KPOMKU;




JIeTaib IOMEIIaTh B My(eIbHYI0 IeYb M BBIHUMATh C MYy()EIbHOW M€Y TONBKO CICIHATLHBIM
MIPUCIIOCOOJICHUEM;
paboTaTh TOJNBKO HMCIPABHBIM HHCTPYMEHTOM (IIPABIJIBHO HACAXKCHHBIC MOJOTKU: PYYKH MOJIOTKOB
JIOJDKHBI OBITH 0€3 TPEUIUH ¢ HaJISKHO 3aKPEIJICHHBIMHA Ha HUX OOMKAaMM; HE MMETh OTKOJIOB Ha MOJIOTKaX );
0OCK MOJIOTKA JIOJDKEH UMETh TJIANIKYIO, TIOJMPOBAHHYIO, CIIETKA BBITYKIIYIO IOBEPXHOCTD;

JUTS TIPEIOXPAHEHHUs] PyK OT YAapoB W BHOpAIMii MeTauia paboTarh 00s3aTe/IbHO B PyKaBHIIAX, TaK Kak
3ayCEHIIbI M OCTPhIC KPOMKH 3aTOTOBOK MOTYT ITOPAHUTh PYKH;

3aroTOBKY Ha IIMTE WJIM HAKOBAJIbHE YACPKMUBATH IIPOYHO,

HaJAC)KHO KPCIINTH O6pa6aTI>IBaeMBI€ 3aroTOBKH;

TIpU TIPaBKe MOJIOCHI UITH MPYTKHU JOJDKHBI KacaTbCsl HE MEHEEe YeM B JIBYX TOYKaX;
JiepKaTh PyKy, KOTOpas yAep)KHBaeT 3arOTOBKY, MO0 BO3MOKHOCTH JAJIBIIE OT MECTa yaapa MOJOTKOM
WM KHSTHKOM;

HE CTOSTH 3a CIIMHOW TOBapHIIa, KOTAa OH paboTaeT;

COACPIKATH pa60qee MECTO B YHCTOTEC U NMOPAAKE, & MHCTPYMCHTLI — B HCIIPABHOM COCTOSIHHU.

Pe3yabTaTuBHOCTD (IPaBUJIbHBIX OTBETOB) 0as1 (oTMeTKa)
22 +25 5 (oTaM4HO)
18+ 21 4(xopouio)
15+ 17 3(ynoBjeTn.)

14 u meHee 2(He yJ10BJIETBOP.)

3aganue Ne2

HpaBKa MCTAJUIMYCCKOTO IIPYyTKa, C BBIIIOJIHCHUCM IIPCABAPUTCIBHOIO IIOAOIPCBa
METaJuia.

1°

KosanuyectBo onepaumii 1 npuemMoB

Kpurepun onenkn

n/n
1 | OpranuszoBars pabo4ne MecTo 0-3
2 | MMonroroBUTH MOBEPXHOCTH 3aTOTOBKU 0-2
3 MoaroToBUTbL NHCTPYMEHT 0-1
4 Onpegenntb MecTa gedopmauumn geTanmu. 0-1
5 | Beibupats npucnocobsieHus A1 MECTHOT'O HarpeBa 0-1
6 | IIpousBectu HarpeB AeTanu 0-1
7 | ITponsBoauTh NpaBKy C MOMOIIBIO KYBaJI/Ibl 0-2
8 | CobmonmaTes mpaBuia TEXHUKK O€30MMACHOCTH ™ 0-11
9 | IIpousBecTu KOHTPOJIb NPABKH JETAIH 0-1
10 | Cnatp gerainb Ha MPOBEPKY 0-1
11 | Cnarp paboumne MecTo 0-1

*OCTOPOXKHO OOXOIMTHCS C 3arOTOBKAMH, ITOCKOJIBKY JIUCTOBOW METAall M MPOBOJOKA MMEET OCTpPhIC
KPOMKH;
JeTallb MOMEIaTh B My(eNbHYIO IMe4b U BBIHUMATh C My(EIbHOU M€Y TOJBKO CIEIHATbHBIM
MPUCTIOCOOJICHUEM;




° paboTaTth TOJBKO HCIPABHBIM HMHCTPYMEHTOM (NIPaBHJIBHO HACA)KEHHBIC MOJIOTKH: PYYKH MOJIOTKOB
JIOJDKHBI OBITH 0€3 TPEUIUH ¢ HaJISKHO 3aKPETJICHHBIMHA Ha HUX OOMKaMH; HE KIMETh OTKOJIOB Ha MOJIOTKAX );

° 0OEK MOJIOTKA JIOJDKEH UMETh TJIaJIKYI0, TIOMPOBAHHYIO, CIIETKA BBITYKIYIO IOBEPXHOCTD;

° JUTSL TIPEIOXPAHEHHsI PyK OT YIapoB U BHOpAIMi MeTauia paboTaTh 00s3aTeNIbHO B PYKABHIIAX, TaK KaK
3ayCEHIIbI M OCTPhIC KPOMKH 3aTOTOBOK MOTYT ITOPAHUTh PYKH;

° 3aroTOBKY Ha TUTUTE WJIM HAKOBAIBbHE yICPKUBATh ITPOYHO;

° HAJIKHO KPEIUTh 00padaThIBacMbIe 3ar0OTOBKH;

° P TIPABKE MOJIOCHI WM MPYTKHU JOJKHBI KACATHCS HE MEHEE YeM B JIBYX TOUYKAX;

° JIepXKaTh PyKy, KOTOpas yAep>KHBaeT 3arOTOBKY, MO0 BO3MOXKHOCTH JAJIBIIIE OT MECTa yaapa MOJOTKOM
WM KHSTHKOM;

° HE CTOSITh 32 CTUHOM TOBapHIIa, Korjaa oH paboTaer;

° coJiep>kaTh pabodee MECTO B UUCTOTE U MOPSAJKE, & HHCTPYMEHTH! — B UCIIPABHOM COCTOSIHUU.

Pe3yabTaTuBHOCTD (MPaBUJILHBIX OTBETOB) 0aJu1 (0TMeTKA)
22 +25 5 (oTam4HO)
18+ 21 4(xopouo)
15+ 17 3(ynoBjeTn.)

14 u MmeHee 2(He y10BJIETBOP.)

YCJIOBUA BBITIOJTHEHUA 3ATAHUSA

3a/iaHue BBINOJIHSIETCS OJTHOBPEMEHHO BCEH yueOHOM rpynmno.
Bpewms BeInoHEHUS 3a1aHus: § 4ac

3ajaHue NpeaycMaTpuBaeT OJHOBPEMEHHYO IIPOBEPKY OCBOCHHUS TEM:
e O3HaKOMIJIEHHME U BBIIIOJIHEHHE MTPEABAPUTEIIBHOIO, COTYTCTBYIOLIETO
(MeXCII0MHOT0) MoI0orpeBa MeTasia
Mecrto BbInonHeHns — CBapOYHbIN LIEX. Y4. MACTEPCKUAX

OBOPYJTOBAHMUE:
O0OopynoBaHne CBAPOYHOM MACTEPCKOM M PadoYuX MeCT B MACTEPCKOIA:

CpEICTBA WH/I. 3alIUTHI
HaKJauyHasi Oymara;

3arOTOBKH U3 JINCTOBOT'O METAJINA;
METALINYECKUH TIPYT;

BETOIIIb;

My(enbHas 1eyb;

JIEPEBSIHHBIN MOJIOTOK;

MOJIOTOK;
KYBaJIJIa;
HAKOBaJIbHS
JINHEWKA
KPUTEPUU OLIEHKHA
Ne ITocaenoBaTeILHOCTDL OcBoeHHbIE
. Kpurepuu oueHku
n/n BbINIOJIHEHUS 3a/IaHNI KOMIIETEHINH
1 | OpranuzoBarb paboure MECTO 0-3

[IK 1.7 Beimonausars
e OcMoTpeTh pabodne MecTo.

peBapUTENbHBIH,
e VY0Oeautcsi B OTCYTCTBUU JIETKO o
COITYTCTBYFOIININ
BOCTIAMEHSIOIIUX MaTepPHAIIOB. L
(MEXCITONHBII)

e VY0parp Bce MemarIiee padore.

nmoagorpeBa MeTauia

2 | IlogroToBUTH MOBEPXHOCThH 3arOTOBKH 0-2




o OuuCcTHTH IMOBEPXHOCTH OT CJICA0B
mMacia

o OUUCTUTH IMOBCPXHOCTH OT CJICA0OB
PIKABUMHBI U I'PA3U.

3 MoaroToBUTL UHCTPYMEHT 0-1
4 Onpepenntb MecTa gedopmauun geTtanmu. 0-1
5 | BeiObupats mpucnocoOaeHus 1j1si MECTHOTO 0-1
Harpena
6 | [IpousBecTu HarpeB neTain 0-1
7 | IIpon3BoauTh NPaBKY C MOMOILBIO KyBaJIbl 0-2
® TPaBWIBHO  YJIOXHUTh  IIPYTOK  Ha
HaKOBaJIbHE,
®  TIPaBWJIHLHO HAHOCUTH YAApHI MO MPYTKY
8 | CoOiroiaTh npaBHiia TEXHUKH OC30IMACHOCTH 0-11

®  OCTOPOXKHO 00X0ANUThCS c
3arOTOBKaMH, IIOCKOJBKY  JIMCTOBOMU
METAJlJI M TPOBOJIOKA HMEET OCTPBIC
KPOMKUY;

e  JeTadb NOMEIaTh B MY(]eIbHYIO
neyb M BBIHMMATh ¢ My(erabHOH Ineuu

TOJIBKO CclicnuaJIbHbIM
IPUCTIOCOOICHUEM;

e  paboTaTh  TOJBKO  MCIIPABHBIM
UHCTPYMEHTOM (mpaBUIBHO

HACa)KEHHBIE MOJIOTKH: PYYKH MOJIOTKOB
JOJDKHBI OBITH 0€3 TpeImuH C HaJeXHO
3aKpeIJICHHBIMU Ha HHUX OOWKaMu; He
HUMETh OTKOJIOB Ha MOJIOTKAX);

e 0OEK MOJOTKAa [IOJDKEH HMETh
[NAJKyl0,  TOJIMPOBAaHHYIO,  CIIerKa
BBIMYKITYIO TIOBEPXHOCTH;

e  JUIA MPENOXPAHEHUs PYK OT YAapoB
u  BUOpamuii  Meramma — paboTaTh
00s3aTeNbHO B pyKaBUIAX, TaK Kak
3ayCEHIIBI U OCTpPBhIE KPOMKH 3aroTOBOK
MOTYT MOPAHUTh PYKU;

® 3aroTOBKy Ha  IUIHTE  WIHA
HaKOBaJbHE yIEePKUBATh IPOYHO;

®  HaJEKHO KpENuTh
oOpabaThIBaeMbI€ 3aTOTOBKH;

® [pU MpaBKe MOJOCH WIH TMPYTKH
JIOJDKHBI KacaTbCsi HE MEHEE YeM B JIBYX
TOYKAX;

e  JiepXartb PYKY, KOTOpast
yIePKUBACT 3arOTOBKY, o
BO3MOXKHOCTH Jajibllieé OT MecTa yjaapa
MOJIOTKOM HMJIH KUSHKOM;

e HE CTOATHh 3a CIHMHOW TOBapHIla,
KorJa OH paboTaer;

e coxepxkarb paboyee MecTO B
YHCTOTE U MOPSIJIKE, a UHCTPYMEHTHI — B
WCTIPAaBHOM COCTOSIHUH.




9 | IlpousBecTH KOHTPOJIb MPABKU JETAIH 0-1
10 | Cnartp neranp Ha IPOBEPKY 0-1
11 | Cnartp pabouune mecTo 0-1

UTOI'0 25

Vca0BuUS BBEIIOTHCHUS 3aJaHus
MecTo BBINOJHEHUS — CBaquHBIﬁ HEeX MAaCTCpCKasi

MaxkcuManbHOe BpeMs BbllosIHeHUs — 60 MUH
KPUTEPHMUM OUEHKU KAYECTBA MU3AEJINA,

Pe3yibTaTUBHOCTH (IPABUJILHBIX OTBETOB) 0aJ11 (0TMeTKA)
22 +25 5 (OTIUYHO)
18+ 21 4(xopor1io)
15+ 17 3(yaoBIIETB.)

14 u menee 2(He yIOBJIETBOP.)

IIpakTnyeckoe 3ansitue Ne3. Boioop pesknma cBapKu o TadJuuam u npudéopam
(Bpemsi BbINOJIHeHHMsI padoThI 8 yaca)

Leab pa6oTbi: chopMuUpoOBaTH NPAKTUYECKUE HABBIKU PAIIIOHATBHOTO BBIOOpA peKUMa CBAPKHU IS
PA3JINYIHBIX MAPOK KOHCTPYKIIMOHHBIX crajieit mo 3aIaHHBIM ITapaMeTpaMm.
[osicnenus: k padore

[log pexuMoOM CBapKu MOHUMAKOT COBOKYIHOCTh YCIOBHUM, CO3/aIOIIMX YCTOMYMBOE
IIPOTEKaHHE Ipolecca CBapKU U 00ecreUnBarOIIMX OJyYEHUE CBAPHOTO I1IBA 33JJaHHBIX Pa3MEpOB,
dopMbl u kadecTBa. K OCHOBHBIM mMapamMeTpaM peXHMa CBAapKH OTHOCST: BEJIUYUHY, POA H
MOJIAPHOCTh TOKa, JUAMETP 3JEKTPOJa, HAIpsDKEHUE, CKOPOCTb CBAapKH, BEJIUYMHY IONEPEYHOrO
KoJe0aHus KOHIIa 3JIEKTPOa.

Tun m Mapky ayIeKTpoaa BBIOMpAIOT B 3aBUCHMOCTH OT MapKH CBapUBaeMOW CTaaud U
TpeOOBaHUI K MEXaHUYECKUM CBOMCTBAM HAIUIABIIEHHOTO MeTasuia (Tabnwuma 1).

Tabmuna 1
XapakTepuCTHKA 3JEKTPOJIOB [UI CBAPKH PA3JIMYHBIX THIIOB CTAIH
Tun Mapka Tun Pon u monsipHOCTH TOKA IIpocrpaHnct- IIpenen
DNIEKT- | AJEKTPOJa | TMOKPHITHS BEHHOE IPOYHOCTH
pozna IIOJIOXKEHHE mBa Sg, MIla
IBa
IlepemeHHBI,
D34 AH-1 P MOCTOSIHHBIN J1F000i JIro6oe 380
MOJISIPHOCTH
OMM-5 P e e (=== 480
D42 OMA-2 0] o JTro6oe 460
IlepemeHHBI,
AHO-3 T MOCTOSIHHBIN J1F000i == ((==n 480
MOJISIPHOCTH
YOHU- D [TocTosHHBINM 0OpaTHON e 460
D42A 13/45 MOJISIPHOCTH
VI1-1/45 D To e, 1 NepeMEHHBIH ---- (== 480
IlepemenHbIM 1
D46 03C-6 T TIOCTOSTHHBIH JTFO00# TCCEE 480
HOJISIPHOCTH

2. JlmameTp d5JeKTpoAa BHIOMPAIOT B 3aBHUCHMOCTH OT TOJIIMHBI CBApUBAEMOTO MeTaslia,
MIOJIOKEHUS, B KOTOPOM BBIIIOJHAETCS CBApKa, a TAKKE B 3aBUCHUMOCTH OT XapakTepa COCIUHEHUS U




(GOpMBbI TIOJTOTOBJICHHBIX KPOMOK IMOJA cBapKy. I cBapku B HUKHEM IIOJIOKEHUU IHAMETP
AJIEKTPOA CIIEAyeT MOAOUPATh UCXO/S U3 MPUBEICHHBIX JaHHBIX B TAOIUIE 2.

Tabmanma 2

Omnpenenenue quamMerpa dJIEeKTpoia
Tommumaa
cBapuBaemoro | 1o 1,5 2 3 4...5 6...8 9...12 | 13...15 | 16...20
MeTajia, MM
Huamerp
AJIEKTPOJTHOTO 1-1,6 2 3 3...4 4 4...5 5 5...6
CTEPXKHS, MM

[Ipu BBINOJIHEHUH CBApHBIX IIBOB B BEPTHUKAIHLHOM U MOTOJIOYHOM MOJOKEHUSIX PUMEHSIOT
3JIEKTPOJIbI AnaMeTpoM 3-4 MMm. Eciin numeercs paszjenka KpoOMOK, TO KOPHEBOM CIIOM 1IBa
BBITIOJIHSIETCS AJIEKTPOJAMU JUAMETPOM 2-4 MM.

Cuna cBapoOYHOTO TOKA MOJAOUPAETCS B 3aBUCUMOCTH OT BBIOPAHHOTO JMaMeTpa 3JIEKTPoa.
[Tpu cBapke B HUKHEM IOJIOKESHUH CUITy CBAPOYHOTO TOKA BHIOUPAIOT 1O GopMyIie:

lx=K-d,
rne les - cuna cBapouHoro Toka, A; K — koaddunment nponopunonansaoctu, A/mm; d - auameTp
ANEKTPOJa, MM.
[Ipu cBapke B BEpTUKAIBHOM I1OJI0KEHUU B BBIIICTIPUBEICHHYIO (DOPMYITY BBOIUTCS
koa¢pdunment 0,9, yuuThIBaIOMINNA CHUKEHHE CUITBI cBapodHoro Toka: [=0,9-K-d.
[Ipu cBapke B MOTOJIOYHOM IMOJIOKEHHUH:
[=0,8-K-d.

KoaddutmeHT mponoproHaTbHOCTH 3aBUCUT OT THIIA AJICKTPOIA U €T0 THaMeTpa.

Tabnuua 3
3HaueHusT KO3PPUITUCHT MPOIOPIIMOHATBHOCTH IPH CBAPKE HU3KOYTIIEPOIUCTHIX U
HU3KOJIETUPOBAHHBIX CTaJeH

JnameTp 37eKTpoia, MM 1...2 3.4 5...6

Koadduument nponoprmonansHocT, A /M 25...30 30...45 45...60

Pox v monsipHOCTH TOKa BHIOMPAIOT B 3aBUCUMOCTH OT MapKH CBApUBAEMOTr0 METajlia U €ro
TOJILIMHBI, @ TAKXKe OT MAapKH MPUMEHSAEMOTo0 3JIeKTpoa (Tadbmauia 1).
Jmuny ayru (17, MM) BEIOHpAIOT 1O AMAMETpPY JIEKTPOa:
13 =05-(dy+2)

Yem Kopoue 1yra, TEM BBILIE KaU€CTBO HAIIABJIEHHOIO METaJlJIa.
Hanpsoxenue ropenust nyru (Uy, B) nponopluoHaIbHO JUIMHE TyTH:

Ug=o+B-i3

k)

rae a, b — onbiTHeIe KO3 GuULMEeHTHI. [[715 CTaNbHBIX 31eKTpo0B a=10 B,
b=2 B/mm.
Hanpsokenune 3axuranus ayru Uz ; npu nocrostHHOM Toke — S0B, mpu nepemenHom Toke — 60B.
Toxk 3axuranus gyru coctasiseT 137= 20A.

3aganusa

1. CamocCTOATENBHO U3YyYUTE METOINYECKOE YKA3aHUE 110 BBHIIIOIHEHUIO TPAKTUYECKON paboThI.
2. OnpenenuTe MO MPEAOCTABICHHOMY AJITOPUTMY PEKUMBI CBAPKH PA3JIMYHBIX KOHCTPYKIIMOHHBIX
CTaJIE¥ COIVIACHO BapUAHTaM, IIPEICTABICHHBIM B KOHIIE IIyHKTA.
ANTOpUTM ONpeeNeHusl peKUMa pyqHON JyTOBOM CBAPKHU:
2.1. BpiOepute 37EKTPOA AJIS pyYHOU BIIEKTPOAYTOBON CBApKH.
J1s1 3T0ro He0OXOAUMO ONPEAETUTD:
- MaTepHuaJl CBapOYHOU POBOJIOKH (MapKy MaTepuaa IpoOBOJIOKH BEIOMPAIOT B COOTBETCTBHHU C
XUMHYECKUM COCTaBOM CBAapHBAaEMOI0 METaIa);




- THII ¥ MapKy 3JIEKTPOJia B 3aBUCUMOCTH OT MapKH CBapUBAaEeMOM CTau U TpeOOBaHU K
MEXaHHYECKUM CBOMCTBaM (ITPOYHOCTH, TNIACTUYHOCTH ) HATUTABIIEHHOTO MeTasuia (Tabnwuma 1);
- TUaMeTp IeKTpoja (Tabmuma 2).
2.2. Ompenenure cuity cBapouHoro Toka lcp (A), ero BBHIOMPAIOT B 3aBUCUMOCTH OT JUAMETpPa
3JIEKTPO/a U TUIA CBApUBAEMOro MeTasuia o gopmyse:
lx=K-d,

Koadpdurnument K Bozpmute u3 Tabmmist 3. [ cBapKU JETMPOBAHHBIX CTaJIeH, BEIYUCIECHHBIE 110
(dbopMmyIe 3HaYeHHS paboyero Toka, cHkaTes Ha 10—-15%.
2.4. Onpenenute pox Toka (Tabmuma 1).
3. Paccumraiite miuHy cBapounoi ayru (I, Mm) mo dpopmyie:

15 =05-(dg+2)
2.4. Hamnpsokenue ropenus ayru (Uy, B) mponopunoHaibHO JUTMHE AYTH, €T0 ONPEIEIUTe 110
dhopmyie:

Us=a~pls

rae a, b — onbiTHBIE KOAMGUIIMEHTSI, A1 CTATBHBIX AIeKTPoa0B a=10B, b= 2 B/MMm.
2.5. Boibepute HanpspkeHue 3axuranus ayru Usz 7, npu nocrossHHoM Toke — 50B, npu nepemMeHHOM
Toke — 60B.

2.6. Toxk 3axuranus nyru Iz = 20A.
2.7. BpibepuTe HAKJIOH JIEKTPOJIA TIPU CBapPKE.

BapuanTel 3ananuit

No Tun cBapHOTO C N
B COCIUHEHUS BapHBacMbT MeTat TpeboBanus k | IIpakTuueckoe

n/n Ipounocts sp, | Tomuuna S, | ypacryynoctu | BemonHenue

Mapxa MIla MM MeTaJlIa [IBa 1Ba
Bapuant 1
1 | Haxmectounoe | Cransl0 340 6 OObIuyHbBIE Hurounsrii
2 | CTeikOBOE BCrlnc 410 18 IloBbiieHHble | YupeHHbIH
3 YrnoBoe BCrt3mnc 490 30 OObIuHBIE YmmpeHHbIH
4 TaBpoBoe Cransl5nc 380 10 OObIuHBIE Hurounslii
5 CTBIKOBOE 14XT'C 500 10 IToBpimeHHBIE | YIIMPEHHBIN
6 | Haxnecrounoe | 18X3M®D 650 4 OObruHBIC Hurounsrit
7 YrioBoe 20X3MB® 900 8 OObIuHBIE YmmpeHHsli
Bapuanr 2

1 YrioBoe BCt2nc 400 40 IToBpimeHHBIE | YIINPEHHBIN
2 TaBpoBoe 10XCH/ 540 30 [ToBbITIICHHBIE Hurounsriit
3 CTBIKOBOE 12X13 600 8 OObIyHbBIE Hurtounsrii
4 CTBIKOBOE BCr4nc 510 40 IloBbI1IEHHBIE Hurtounslii
5 | Haxsecrounoe | 101 2C]] 490 15 IToBpimeHHsle | YIIMpeHHBIN
6 VYrnosoe 12MX 420 10 IToBbITIEHHBIE Hurounsrit
7 | Haxnecrounoe | Crans30 500 20 OObIuHBIE YmmpeHHbli

3. IloAroToBeTE OTYET, OH JIOJKEH COJIEPXKATh: YKa3aHHE TEMBI U LeJIU PabOThI, ONMCAHHE PEKUMOB
CBapKH JJIsl Pa3IMYHBIX MAPOK KOHCTPYKIIMOHHBIX CTajiel (COIVIaCHO BBIJAHHBIX IPEIoJiaBaTesieM
BapUaHTOB), BHIBOJI 110 padoTe.

4. YCTHO OTBETHTE HA KOHTPOJIBHBIE BOIPOCHI.




KoHTpoJibHBbIE BONIPOCHI
1. JlaiiTe onpenesieHNE pexXxuMa CBapKH.
2. HazoBUTE OCHOBHBIE U JOIOJIHUTENIbHBIE TAPAMETPHI pEXKUMa JIEKTPOAYTOBOM CBAPKHU.
3. Kak nogbupaetcst cusa cBapoO4HOTO TOKa P cBapke?

4. Ot vero 3aBUCHT (popma IIBa U JI0JII OCHOBHOTO METaJlia B IIBE?
5. Ilpu xakoMm crocobe cBapku (YIJioM Haszaja WK yrioM BIepea) Oyner OoJibie TiyorHa mpoBapa?

IpakTnyeckoe 3ansitue Ne4. [loacuer 00beMOB CBAPOYHBIX Pa0OT U MOTPEOHOCTH
MaTepHaJIoB.
(Bpemsi BbINOJIHEHUSI Pa0doThI 8 yaca)
[{enb: - HAYYUTHCS PACCUYUTHIBATH PACXOJI CBAPOUYHBIX MATEPUAIIOB IIPU PYYHOU JYrOBOM CBapKe
IHosicnenus k padore
Cy1ecTByIOT oIpesiesieHHasi HopMaTuBHasi popMyJia, IOMOTarolas pacCYUTaTh pacxoj MaTepUajIoB
IIPH CBapOUHBIX paboTax. OTa (popmyra Mo3BOJSET MOHATh, CKOJIBKO CBAPOYHBIX MaTEPHUAJIOB
notpe0yeTcsi Ha OJTUH METp IIIBa:
N=G*K,
rae N — HopMa pacxojia CBapOYHBIX MaTepHaliOB Ha OJMH METP CBAPHOTO IIIBA;
G — macca HarIaBIEHHOTO MeTallla CBApHOTO I1Ba, IJTMHA KOTOPOro paBHa 1 MeTpy;

K- KOB(b(i)I/H_II/IeHT nepexoga OT MacChbl HAIJIABJIICHHOI'O MCTAJLJIA K paCXoAy MaTCpUaJIOB JJIs1 CBAPKH.

JJis TOTO, 9TOOBI OMPEICIIUTH MACCY HATUIABIIEHHOTO MeTasuia Ha 1 MeTp cBapHoro mBa (G), MOXHO
BOCIIOJIb30BaThCS CIICIYFOIIEH POPMYIIOii:

G=F*y*L,

rae F — miomans monepevHoro ceueHus cBapHOro msa (B MM2);

Yy — yzenbHas Macca MeTama (r/cm’)

L — nmmHa cBapHOro mBa (oHa paBHa 1 MeTpy).

[TpuBenennbIe BhIe GOPMYIIBI TO3BOJISIIOT PACCUUTATH HOPMBI PACX0a MATEPHATIOB JIIS
CBapOYHOTIO IIBa B Han0oJiee MPOCTOM — HI)KHEM MosiokeHuu. Ecin sxe cBapouHble paboThl BEAyTCS
B BEPTUKAJIHHOM HIIH IIOTOJIOYHOM ITOJIOKEHHH, TO TIOTY9€HHBIH HOPMAaTHB HEOOXOIUMO YMHOKHUTh
Ha MONpPaBOYHBINA KO3 (PUIIMEHT, KOTOPBIN KaK pa3 U yUUTHIBAET OCOOEHHOCTH pacxo/ia MaTepHajoB
MIPH PA3ITUYHBIX TTOJOKEHUSIX CBAPHOTO IIBA:

- JUIsl HYDKHETO TTOJIOKEHUS 1IBa 3TOT KodduuueHT paseH 1,00;

- IIpH MTOJTYBEPTUKAILHOM TOJI0XKEHUU 111Ba 6epercs koddduuument 1,05

- IPU BEPTUKAILHOM (FOPU30HTAILHOM) MOJIOKEHUH 11Ba K03 durmeHt paseH 1,10

- TIPH TTOTOJIOYHOM TIOJIOKESHUH 1I1Ba TIOJTYYEHHAs TPEIBAPUTEIHHO HOPMa YMHOXKAETCsl Ha
kodpunuent 1,20.



Iopsinok BbINMOJIHEHHSI PAa0OTHI:

1. U3yunTh KOHCTPYKLIUIO CBAPHOTO Y3J1a;

2. BeraucnuTh OONIYIO JJIMHY CBApHBIX IIIBOB;

3. BeiOpaTh, UcX0/1 U3 KaTeTa U TEXHOJOTMYECKOTO MIPOLIECCa, IIIOMAb [IONEPEYHOTO CEUEHMSI 1IBA;
4. PaccunTarh Bec HAIUIABJIIEHHOTO METAJLIA;

5. PaccumnTaTh pacxop 3JIEKTPOAOB JI PyYHOU TYyroBOM CBapKu

KoHTpoJibHbIE BOIPOCHI:

1. Kakue mapameTpbl HEOOXOAUMBI JIJISl pacdeTa pacxo/ia CBApOYHBIX MaTEPHAIIOB MPU PYIHON
JIyTOBOM CBapke?

2. OT yero 3aBUCHUT Pacxoj] CBAPOUYHBIX MAaTE€pUaAIOB?

3. Kak paccuurtarh pacxoj1 CBApOYHON MTPOBOJIOKU?

4. Kak paccuutath pacxo/i 3allluTHOTO ra3a?

5. Kak yMeHBIIUTH pacxo/ CBapOYHBIX MAaTEPHAJIOB MPU PYUHOM TyTrOBOM cBapke?

IIpakTuyeckoe 3anaTue NeS. [IpaBuiia 00c/y’;KMBaHUSA 3JIEKTPO-CBAPOYHBIX alllIapaTOB
(Bpemsi BbINOJIHeHHsI padoThI 8 yaca)
Henap padoThI: U3YYUTHh YCIOBUS TEXHUYECKOTO OOCTY)KMBAaHUS CBapOYHBIX AaBTOMAaTOB H
IIOJIyaBTOMATOB . XapaKTepHme HCHUCIIPAaBHOCTH B pa60Te CBApOYHBIX aBTOMATOB H I1O0JIYaBTOMATOB,
BEPOSATHBIE MPUYNHBI UX BOZHUKHOBEHUS U CIIOCOOBI YCTpaHEHUs

N3y4nB Te€OpeTUYECKYIO YaCTh HEOOXOIMMO OTBETUTH HA BOTIPOCHI
TEOPETUYECKAS YACTb

s oGecrieuenust GecriepeOOWHON U JIUTENbHON paboThl MOTYaBTOMATOB M TIOJyaBTOMATOB,
a TaKXC A CBOCBPCMCHHOI'O YCTpaHCHHUA MCIIKHUX HCHCHpaBHOCTeﬁ Ipnu #MX OKCITyaTallun
HE00X0IMMO MPOBOIUTH TEXHUUECKOE OOCTY)KHBaHUE

EsketHeBHO mepe1 HagalioM pa0oThI CISTYeT:

- MPOBEPUTH COCTOSTHME HAKOHEYHHMKA MYHIIITYKa M Ta3oBoro comna. [Ipu 3arpssHeHun
OYHUCTUTH OT 6p5131" " Harapa, BOCCTAHOBUTDH HaI[e)KHLIfI KOHTAaKT,

- IPOBEPUTH MECTO KPETNIEHUSI MyHIITYKa K [IUIAHTOBOMY KabeIto;

- POBEPUTH KPETUICHUE CBAPOYHON rOPEJIKHU K IITAHTOBOMY Ka0elio;

- IPOBEPUTH COCTOSTHUE KOHTAKTOB pelie 1 KOHTAKTOB B MECTaX MOAKIIOYEHHUs TPOBOOB, IPH
HCO6XOZ[I/IMOCTI/I X 3a4YUCTUTD, OCMOTPETh HU3O0JIAINHUIO COCAMHHUTCIBHBIX IIPOBOJAOB, IIpHU
HEOOXOUMOCTH BOCCTAHOBHUTH HU3O0JISIIHIO;

- orrpo0OoBaTh paboOTy MojryaBTOMaTa MPOOHBIMH BKIIFOUEHUSIMH TyCKOBOM KHOIIKH,

- B TIOlyaBTOMAarax JJis CBAapKU B 3al[UTHOM Tra3e TMPOBEPUTH BCE COCTUHEHUS
ra30n0111301151mel71 CCTHU, KOTOPBIC JOJIKHBI 6I)ITI) IIJIOTHBIMU M HE IIPOITYCKATh I'a3.

He pexe ogHOTO pa3a B MecsIl HEOOXOANMO:

- IPOBEPUTH COCTOSIHHE TTOJIAIOIIETO POJIMKA, PH H3HOCE 3aMEHUTH;

- MPOBEPUTH YPOBEHb CMa3Kd B PEAYKTOpE IMOJAIOIIET0 MEXaHW3Ma M JIOJIUTh B Clydae
HEOOXOMMOCTH;

- OYUCTUTH OT HAKOMUBIICHCS TPSA3H KaHAN, IO KOTOPOMY MOJAETCsI SJIEKTPOIHAS MPOBOJIOKA;

- MPOBEPUTH COCTOAHHME KOJUICKTOpa M IICTOK OJJICKTPOABHUIATCIIA MCEXaHU3Ma I104avu,
HEUCIIPABHOCTH YCTPAHUTb.




Pa3 B rog pekomeHayeTcsl MPOMBITh U cMa3aTh 3yOuaTble KoJjieca U MOAIIUIHUKN PEeayKTopa

Ioaaromero MCxaHmu3ma.

Taouauna 1. [lepeyeHb OCHOBHBIX POBEPOK ABTOMATOB (M10JIyaBTOMATOB) IJISi CBAPKH

IIpoBepsiemblii Hapamerp

MeToa WJIM CPeICTBO NPOBEPKHU

1. CTaOUIBHOCTD U TOYHOCTD
MOJ/IepKaHUsI CKOPOCTEH Mmojauu
MIPOBOJIOKH U TIEPEMEIICHUS aBTOMATa
(ropesikn)

BusyanbHo, cexyHnomep

2. BO3MOXHOCTb NepeMelIeHUs aBTOMATa
BPY4YHYIO

Busyanbno

3. 'epMeTHUYHOCTH Ta30BbIX U BOJSHBIX
MarucTpainen

BusyanbHo ¢ nmogaueii Bo3ayxa (BOJIbI)
YCTAaHOBJICHHOTO JTaBJICHUS.

4. Hanuuue rasa 10 3a)KMraHusi 1yTrd u BusyansHo
3ana3/bIBaHUE BBIKIFOUEHHUS I10Ja4M raza

I10CJIE OKOHYAHUs CBAPKHU

5. Ilonepeunoe nepemenieHue ceapouynor | BuszyansHo

TOPEJIKH WM MYHJIITYKA

6. [IpoBepka ymnpaBiIeHUs] PEKUMOM
CBapKH CO IKada yrnpaBieHUs U/HITU
MIEPEHOCHOTO MYJIbTa

CTpeJIO‘-IHBIe HHJUKATOPbI CBAPOYHOI'0 TOKA,
HaNPSDKCHUS Ha JIyTe, CKOPOCTH CBAPKHU U MOIa4YH
MIPOBOJIOKH

KoHTpoib HOBOrO M MOCTYNUBLIETO IOCIE PEMOHTA WM HpOAOLKUTENbHOro (6oiee 3
MECALEB) XPaHEHHS CBAapOYHBIX aBTOMAaTOB M IIOJYaBTOMAaTOB IEPe] HA4YaJOM OJKCILTyaTaluH

BKJIIOYACT CICAYIOINEC BUbI:

— MPOBEPKY HAIUYHSI SKCIUTYaTallMOHHOM JOKYMCHTAIUH;
— IIPOBEPKY KOMITJICKTHOCTH COTJIACHO 3KCIUTYaTallHOHHOW JOKYMEHTAIIHH,
— IIPOBEPKY BU3YyaJbHBIM KOHTPOJIEM COCTOSIHUS 000pYI0BaHUS;
— IIPOBEPKY HAJMYHUS U CPOKA JCHCTBHSI OTMETKH O METPHUYECKOH IMMOBEPKE
prUOOPOB KOHTPOJIS PEKUMA CBAPKHU;
— TIPOBEPKY COTIPOTHBIICHUS U30JISIIHH;
— KOHTPOJIb paboTOCIIOCOOHOCTH 000pYIOBAHUSI.
BusyanbHbIi KOHTPOJIL TPOBOAUTCSA JUIS NMPOBEPKH M YCTPAHEHUS HAIMYUS 3alUTHOU

CMa3KH, BUJIHUMBIX HOBpe)I(I[eHI/Iﬁ 151

ociabIeHus KpeIiecxka IIO0CJIC TPAHCIIOPTUPOBKH.

Tab6auna 2. [leppoaAM4HOCTH OCMOTPOB M PEMOHTOB CBAPOYHOI0 000PY/A0BAHMA

Bun o0cnyxuBaHUs 1 MEXPEMOHTHBIE CPOKHU

. KaIATaTbHBIN
Bun o6opynoBanus OCMOTp TEKYIINA PEMOHT
PEMOHT
CBapouHbIe aBTOMATHI U
€XKETHEBHO 4 paza B O] 1 pa3 B aBa rosaa
MOJIyaBTOMATBI

[TpoBepka cOMpOTUBIICHUS U3OJIALUHU IEKTPUUECKUX IIeTlel MeXIy coO0oi, a Takke Mexay
AIIEKTPUUYECKON MENbI0 M KOPITYCOM TPOBOJHUTCS W3MEPEHHEM B COOTBETCTBHH C MACIIOPTOM HIIH
MHCTPYKIIMU TI0 3KCIUTyaTalluu, HO He MeHee 1 pa3za B 3 roga. B ciydyae oTCyTCTBHUS yKa3zaHUH B
AKCILTYaTallMOHHOW JOKYMEHTAIMH MTPOBEPKY HEOOXOTUMO TIPOBOTUTH:

— 11 aBToMaToB ayrosoii ceapku no ['OCT 8213;

— 1715 mofryaBToMaToB yroBoit ceapku o 'OCT 18130;

XapakTepHble HEHCIPaBHOCTH B padOTe CBAPOYHBIX IOJyaBTOMATOB, BEPOSTHBIC NMPUUMHBI
WX BO3ZHUKHOBEHUS M CITOCOOBI YCTPaHEHUs TIPUBECHEI B Ta0JI.



Ta6anna 3 XapakrepHble HEMCIIPABHOCTH B padoTe CBAPOYHBIX M0JyaBTOMATOB,
BePOSITHbIEC IPUYMHBI MX BOSHUKHOBEHHUS U CIIOCOObI YCTPAHEHHUSA

HaumenoBanue HEUCIIPABHOCTH
H JONMOJIHUTEC/IbHBIC IPU3HAKH

BeposiTHas npuyuHa
BO3HUKHOBEHMS

Cnoco0 ycTrpaneHus

ITpu BKIIOYEHNHU NEPEKIIIOYATEIS
Ha CBapOYHOM T'OpEJIKE HE
3QKUTACTCS Ayra

OTtcyTCcTBUE KOHTAaKTOB B
CBAPOYHOM LIETIH

[TpoBepuTh HaIEKHOCTH
KOHTAKTOB M 3aYUCTUTh UX

ITpu cBapke HabmO1AETCS
HEepaBHOMEpHas 110/1a4a IPOBOJIOKH

HenocraTounplii HAXXKHUM
AJIEKTPOTHON TTPOBOJIOKH
B POJIMKAX MEXaHU3Ma
oaa4u

OTtperynupoBatb
JIABJICHUE MTPHKUMHBIX
POJIUKOB

bonpuioi U3HOC BEAYLIETO POJIUKA

3aMEeHUTb BEyILUI
POJIHK

3anepkka MpOBOJIOKHU B
HAaKOHEYHHUKE TOPEIIKH

[Ipounctuth
HaKOHEYHHUK. 3aMEHUTD
HOBBIM

[Ipexpamiaercs mogaya 3alUTHOTO
ra3a B rOpPeJKy

He cpabartbiBaet
ra30BbIi KJIaNlaH

IIpoBeputs 351€KTpOLIEH
ra3oBOro KJjaraHa

DneKTpoHas MPOBOJIOKa 00pa3yeT
HETII0 MEXKIY ITOIAI0IIUMH
POJIMKaMH1 X BXOJHBIM HITYHCPOM
IIJTaHTa

Bbousbiioe paccrosaaue
MEX1Y POJIMKaMH U
BXOJAHBIM HITYHCPOM
IIJIaHTa

MakcuManbLHO YMCHBIINUTDH
pacCTOAHNC

Cormuio u HaHrOBBIﬁ 3aKUM I'OPCJIKH
HaxXo4ATCA IO HAIIPSKCHUCM

Hapymena n3onsuus
MEX]y COIUIOM U

BoccTraHoBUTH U300

TOPEITKOMN
Mexnay cOInaoM U ropesKoin VY nanuts OpbI3ru
nonany OpbeI3TU MeTaa MeTajuia

HaumenoBanmne HEUCIIPABHOCTHA
U JONOJIHUTECJIbHBIC IPU3HAKHA

BepositTHas npuynHa
BO3HUKHOBEHHS

Cnoco0 ycTpaHeHus

He perynupyetcst ckopocTb moiauu
MOTEHIIMOMETPOM

HeucnpaseH noteHuu-
OMETp

3aMeHUTh MMOTCHIUOMETP

Hert ncreuenus rasa us coruia
TOPEJIKU IIPU OTKPBITOM PEAYKTOPE

OTtBepcTHe penykTopa 3a-
OUTO NIbIOM

OTorpetb penykTop 1
BKJIIOYHUTH
MI0JJOTPEBATEIH

He pabotaet ra3oBblii kinanax

[TpoBepuTh paboTy Kiamna-
Ha

Comuto 3a6uTO OpBI3raMu MeTasia

OYHCTUTH COILIO OT 6pI>I3F
METaljia

[Tpu HOpManbHOI paboTe
JIBUTATEJIs OJJau IePUOANUYECKUE
0OpBIBHI I[yTH

Marnas ckopocTh moaa4u
MIPOBOJIOKH

YBennuuTh CKOPOCTH I10-
Jla4y IIPOBOJIOKHU

[TpuBapuBaHue MPOBOJIOKHU K
U3 JIEITUI0

bonpuioii cBapo4YHbIN TOK

YMEHBIIUTH CUI1y TOKa

boapmas CKOPOCTH Noaa4Yun

YMEHBIINUTH rnogavy

Xoa padoTsl

1. Vkaxure MNEPUOANIHOCTE OCMOTPOB U PEMOHTOB CBAPOYHBIX aBTOMATOB U IMOJTyaBTOMATOB
2. YKaxuTe MpoBepsieMbIe MapaMeTpbl aBTOMATOB (IIOJTyaBTOMATOB) JUIsl CBAPKU
3. 3anomHUTE TAOIHITY



HaumenoBanue
HEMCIPABHOCTH U
JAOTOJIHUTE/IbHbIE MPU3HAKH

BCPOHTHaﬂ npuivuHa BO3HUK-

Cnoco0 ycTpaHneHus
HOBEHHUSI

OTcyTcTBHE  KOHTAaKTOB B
CBApOYHOU LIETIH

[Ipekpamaercs nojavya
3alIUTHOTO ra3a B FOPEIIKY

OTorpetb pEeAYKTOp u
BKJIIOYUTH MOJIOIPEBATEIb

He  cpabaTtpiBaeT  ra3oBbIid
KJIalaH

Hapymena wusomsanus Mexny
COIUIOM U T'OPENKOMN

I[Ipu  HopmanpHOW  pabore
JBHUTATENS TOJA4u TEPUOAU-
4eCKHe OOPBIBBI I[YTH

CoIiI0 W IQHTOBBIM 3aKUM
TOpPEJIKA HAaxomATCs TI0j Ha-
MPSOKEHUEM

VY nanuth OpbI3ru MeTaIa

KoHTpoJibHbIE BONPOCHI

1. Kakue omepanmuu HEOOXOAMMO IPOBOJUTH CKEIHEBHO IEpe]] HayaloM pPabOThl CBapOYHBIX
aBTOMATOB M MOJyaBTOMATOB?

2. HazoBuTe TexHMUYECKHME PaOOThI C CBApOYHBIMH aBTOMAaTaMH MW II0JIyaBTOMAaTaMH, KOTOpBIC
BBITIOJIHSIOT HE PEKE OHOTO pa3a B MECHI.

IIpakTnueckoe 3ansaTre Ne6. TexHorornueckass KapTra HaJ10:KeHHUsl IIBOB
(Bpemsi BbINOJIHEHHs padoThl 8uaca)

Lenb: Hayuutbes moadupate pexuM cBapku yrinoBbix mBoB B HIT. Xox pa®otsr:
1. IIpounTars TEKCT.

2. 3yunTh puMep BHIOJHEHHS TEXHOJIOTUYECKOW KapThl

3. 3amOJTHUTH TEXHOJIOTHYECKYIO KapTy 0 CBOUM JIaHHBIM.
ITopsA10K ¥ TEXHUKA CBApPKH YIJIOBBIX IIBOB B HUKHEM ITOJIOKEHUU
VYrnoBsle HIBBI (MJIM BaJIMKOBBIE) MPUMEHSIOTCA MTPHU T-00pa3HbIX (TaBpOBBIX) COEUHEHUSAX U
COEIMHEHMAX BHAXJIECTKY U SBIIIOTCSI OYEHb PACIIPOCTPAHEHHBIMU B CBAPHBIX KOHCTPYKIUSAX.
CBapka TaBpOBbIX COEIMHEHUH B HI)KHEM MOJIOKEHUU TIPOU3BOJUTCS TaK, YTO OJIHA MJIOCKOCTh
CBapUBAEMOI'0 U3JIENHsI TOPU30HTANIBHA, a IpYyrasi BEpTUKAJIbHA U IIOB HAKJIAJBIBAECTCS B IPSIMON
YTOJI MEXAY 3TUMH MMOBEPXHOCTSIMHU. [Ipr TaBpOBOM COeTMHEHNH, €CIIH TOJIIMHA BEPTUKAIBHOTO
JMCTa He MpeBbIIaeT 12 MM, CelHuaIbHONH 00pabOTKH KPOMOK He TpeOyeTcsl, TOIbKO HUKHIOK
KPOMKY BEpTHKaJIbHOTO JIMCTa HEOOX0IMMO 00pe3aTh Tak, YTOObI CTHIK HE UMEIT 3a30pOB OoJiblIe 2
MM. B TaBpOBBIX COEIMHEHUAX € TOJIIMHON BEPTUKAJIBHOTO JUcTa OT 12 10 25 M4 nenaercs V-
oOpasnas noaroroBka. [Ipu TommuHe BepTUKAIBHOTO JUCTa OT 25 110 40 MM AenmaroTcst
oxHocTopoHHHe U-00pa3zHble CKOCHI KPOMOK, a MPH 0OJIbILEH TOJNIIMHE-ABYCTOPOHHHE V-00pa3Hble
CKOCBI KpoMOK. Hanbo1b111y10 01acHOCTb NP CBapKe YIIIOBBIX IIBOB MPEICTABISIET BOZMOKHOCTh
HEeIpoBapa OJHON U3 CTOPOH, a TaK)Ke Henmposap yriia. [loaToMmy npu cBapke yriioBOro 1sa 3JIEKTPO]
pacroyiararoT B IJIOCKOCTH, AEJSIIEH YroJl MomoJiaM, U KOHILY JIeKTpOoJia COOOIIA0T MONEpeYHbIe
KoJsie0aTenbHbIE IBHKEHUS JJIS PacIljIaBlIeHHus MeTaia KpoMoK. CBapKka yriioBhIX IBOB ObIBAET




OJIHOCJIOMHAs ¥ MHOTOCJIOWHas. OIHOCIOHAS MPUMEHSIETCS] B TOM CJIy4dae, €CJIM KaTeT 1IBa He
npesbimaet 10 Mm.

TexHuKka HaIOXKEeHUs YIJIOBOTO IIBA 3aKJIt0YaeTcs B cieayromeM: J[yry Bo30yKaatoT Ha HUKHEM
JMCTE, OTCTYIMB OT BEPIIMHBI yria Ha 3-4 MM Ooubliie, YeM KaTeT miBa (To4ka A), 3aTeM JYTY BeIyT
OT TOYKH A K BEpIIMHE yTja, B TOUKY B, r1ie e€ HecKoIbKO 3aJepKUBAIOT AJISl JIYUILEro
IIPOIJIaBJICHUs BEPIIMHBI YIJIa; Aajiee 1yTy IOJHUMAIOT Ha BBICOTY, PaBHYIO KaTeTy IIBa 110
BEPTUKAIbHON CTEHKE (2 IPU MHOTOCIIONHON CBapKe-Ha BBICOTY, PaBHYIO KaTeTy MEPBOTO CJIOS 1IBA),
U TI0 Hel IIepeIBUraroT Ha3aj Ha HeKOTOpYIo BennuuHy. [locie 3Toro ayry HecCKoiIbKo ObICTpee, YeM
[IPH MOAbEME, OMYCKAIOT HAa TOPU30HTATbHBIN HIKHUHN JIUCT U IOBOJAAT HA HEM TOJIIMHY IlIBa Ha
BeIMUMHY KaTteTa. OTCIo/ia 0 HIDKHEMY JIUCTY AYTY MEpeBUratoT BIEPE A0 IPaHUIbl KpaTepa U Mo
HEH HaNpaBJsIOT B BEPIIUHY yIJla, CHOBA 3a€pXKUBasi AYI'y Ha HEKOTOPOE BPEeMs JUIsl JTyULIETO
MIPOIJIABJICHUS BEPIIMHBI; 3aTEM IMOJHUMAIOT BBEPX, BO3BPAILAIOT HA3a]] HA Ty K€ BEJIUYUHY a,
CIIyCKAIOT BHU3- U IIOBTOPSIOT BECH IIPOLIECC B MPEKHEM MOPSJIKE.

Hu B xoem ciyuae Henb3sl HAaUMHATh CBapKy C BEpHEW IUIACTHUHBI, TaK KaK B 3TOM CITy4yae
pacIUIaBIEHHBIA METAJLI C JIEKTPOJA HAILJIBIBAET HA HEPACIUIABJIEHHBIN €1E OCHOBHOW METAILI
HUKHETO JIUCTA U MEePEeKPhIBACT BEPUIMHY yIJIa, M3-3a YEro a MoIy4aeTcs HEelpoBap, ONAcHBIN TeM,
YTO €ro MOYKHO OOHAPYKUTH TOJIBKO cJIOMaB IIOB. [Ipy cBapke TOJICTOMOKPBITHIMU AJIEKTPOAAMU HITH
Ha TIOBBIIICHHBIX BETMYMHAX TOKa 00pa3yeTcs OoJiblas BaHHA PacIIaBICHHOTO METaa,
BCJIEJICTBHE YETO HAKJIabIBAHUE YTIIOBBIX IIBOB OOBIYHBIM CITIOCOOOM 3aTPYAHUTENNBHO, TaK KaK MpU
3TOM OOJIbIIIast YaCTh PACIUIABIIEHHOTO METalJIa CTEKAeT Ha TOPU3OHTAIFHYIO IOBEPXHOCTh U OB
10JIy4aeTcsl HEMPaBUILHOTO cedeHUsl. Bo n30exaHne 3Toro peKkOMeH1yeTcsl CBapuBaEMOE U3JIEIHE
pacnojarath Tak, 4ToObI 00€ MOBEPXHOCTH OBLITH HAKJIOHEHBI K TOPU30HTY MOJI yIiIoM B 45°, T. e.
CBapKy IPOU3BOJIUTH B JIOJ0UKY.

ONEPAUMOHHAS TEXHOJONHUECKAS KAPTA
PEMONTA PYUHOMH AFTOBOH CBAPKOIT YNEKTPOAAMH € OCHOBILIM BHIOM NOKPLITHA
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CocTaBUTH PEKUM CBAPKHU YIJIOBBIX IIIBOB B HII YTJIOBBIX HIBOB.



IpakTnyeckoe 3ansitue Ne7. TexHoJIorn4eckasi KapTa IJIa3MeHHOI CBAPpKH
(Bpemst BbINOJIHeHHs padoThl 8 yaca)

Heas padorsl: [IprobpecT mpakTUYeCKHe HABBIKM MPH HW3YYEHUH OOOPYIOBaHHMS U TEXHOJIOTUH
IJIa3MEHHO-YTrOBOM PE3KHU.

Xox BbINOJIHEHNs1 padoThI:

O3HakoMIJIEHHE C TEOPETUUYECKUMU CBEJICHUSIMU

HaueptuTh NpuHIMIHAIBHYIO CXEMY IIpoliecca MIa3MEHHOU PE3KH
HaueptuTh NpuHIMNHAIBHYIO CXEMY ITpoliecca IIa3MEHHO-TYyTOBON PE3KH
HauepTuth Ta0nM1y peKuMBbl pE3KU

OTBEeTUTHh Ha KOHTPOJIBHBIC BOITPOCHI

asrwdE

TeopeTuveckue cBeIeHUs
Hﬂa3ma - 9TO ras, COCTOSIH.[I/Iﬁ M3 ITOJIOXKUTCIIBHO N OTpI/ILIaTeJIbHO 3ap$I)KeHHbIX YaCTUIl B TAKHUX
MIPOTIOPITUSAX, YTO OOITUH 3apsij] paBeH HYJIIO, T. €. IIa3Ma MPEICTaBIIsIeT COO0H CMECh AJIEKTPUUCCKU
HGfITpEUIBHbIX MOJIGKYJI ra3za u C-)JIGKTpI/I‘-IeCKI/I 3ap$I)KeHHBIX qacCTull, 3JICKTpOHOB U ITOJIOKUTCIIbHBIX
HOHOB.
HaJII/I‘-II/Ie 3JI€KTpI/I‘I€CKI/I Sapﬂ)KCHHI)IX qacTul aejiact nna3My T-IyBCTBI/ITGJILHOI\/'I K BO3I[€I\/JICTBI/IIO
AIEKTPUICCKUX TIOJICH.

[1na3ma BciieCTBUE HATMYMS B HEH JIEKTPUUECKU 3apsKEHHBIX YaCTHIL ABJISIETCS
ANEKTPONPOBOIHOM, U IPU JEHCTBUM IEKTPUUECKUX MOJIEN B IIa3ME BOSHUKAIOT AJIEKTPUUECKHE
TOKH. YeM BbIlIe CTENEeHb HOHU3AIMH, TEM BbILIE 3JIEKTPONPOBOAHOCTD I1a3Mbl. TOKH B HEil
OTKJIOHSIFOTCS TIOJT AEMCTBUEM MarHUTHBIX MOJIEH. Y CKOPEHMsI, COOOIIaeMble 3apsKEHHBIM YaCTHIIAM
JeWCTBUEM 3JIEKTPUUECKUX U MAarHUTHBIX MOJIEH IyTeM COyAapeHUs IepeatoTcs HeHTpalbHbIM
4acTHUILAM I'a3a, ¥ BeCb 00BEM IIIa3MBbl II0JIy4aeT HAIIPABICHHOE IBUXKEHUE, 00pas3ys CTPYI0, HOTOK
WK (akes ropsiuero rasa.

DneKTpuYecKue 1moss, BO3ACHCTBYS Ha I1a3My, COOOINAIOT 3HEPTUIO0 3apsyKEHHBIM YacTULaM, a
4yepes3 3TU YacTULBI M BCeH Iu1azMe. B pesynbraTe Tako nepenayu 3HEpruy TemMieparypa mia3Mbl
MoskeT goctudb 20 000-30 OO0 °C. ITosTomy, ueM O0bIlIe UMEETCSI CBOOOTHBIX IEKTPOHOB B
BEIIECTBE U YeM ObICTpee OHU ABUXKYTCS, TEM OOJIbIIIE TPOBOAMMOCTD BEIIECTBA, TaK KaK CBOOOIHO
JBUKYIIMECS SJIEKTPOHBI IEPEHOCAT JIEKTpUUECKHE 3apsaabl. lHade roBops, miasma - 31o
TOKOIIPOBOJISIIINAN ra3, HArPEThIA 10 BBICOKON TEMIIEPATYPHI.

CyIIHOCTb IIa3MEHHOH PE3KH COCTOUT B IIPOIUIABIICHUU METAJLIA MOIIIHBIM JTyTOBBIM Pa3psiioMm,
JIOKAJIM30BAaHHOM Ha MaJjlOM y4acTKe MOBEPXHOCTH pa3pe3aeMoro MeTajiia ¢ MoCIeayOIuM
yIaJICHUEM PACIUIaBIIEHHOTO METaJlJIa U3 30HBI Pe3a BBICOKOCKOPOCTHBIM T'a30BBIM TIOTOKOM.
X0JI0AHBIN Ta3, MOMAJAIONTNI B TOPEKY, 00TEKaeT ANEKTPO U B 30HE IyTOBOTO pa3psaa
MPUOOpETaeT CBOMCTBA TIa3Mbl, KOTOpas 3aTEM HCTEKAET Yepe3 OTBEPCTHE MAJIOTO JHAMETPa B
COILJIE B BUJIE SIPKO CBETAIIEHCS CTPYH C OOJBIION CKOPOCTHIO M TeMITepaTypo, nocturaroiieit 30
000°C u BrI11IE.

[IpuHnnnraneHas cxeMa IJIa3MEeHHOW PE3KU MPUBEICHA Ha puc. 1.

B 3aBHCHMOCTH OT IPUMEHAEMON DIIEKTPUYECKON CXEMBI IIJIa3MEHHAs PE3Ka METaJUIOB MOXKET
BBITOJIHATHCSA HE3aBUCUMOM 1 3aBUCUMOM AyramMu. Cxema MIa3MeHHON pe3KH AYroi mpsmMoro
NeCTBYS pUBEJEHA Ha puc. 52, a, a 1yroil KOCBEHHOTO AEHCTBUS Ha puc. 2, 6. KoHcTpyKIus
IIJJA3MEHHOW FOpPEJIKK MPUBEJEHA Ha puc. 3.

B maéna. 1 npuBoasTCs OpUEHTHPOBOYHBIE PEKUMBI PEKH.

Ilhazmoobpasyrouyuii 2a3 - cuctema, peodpasyroas NoABOANMYIO MIEKTPUUYECKYIO SJHEPTHUIO B
TEIJIOBYIO, TlepeiaBacMast pazpesaeMomy Metainy. [loaTomy xenaTenbHo, 4TOOBI I'a3 UMEN BHICOKUI
ITOTEHIIMA] MOHU3AUU U HaXOJUJICS B MOJIEKYJIIPHOM COCTOSIHAH. TaKMMU ra3amu sIBJISIFOTCSI aproOH,
a30T, BOJOPOJI, T€IIU, BO3yX U UX CMECH.



Puc. 1. Ilpunyunuanvnaa cxema npouecca niazmeHHo 0y2060i pe3ku: 1 - BonbppamMoBbIi
ANIEKTPOJ, 2 - METHOE BOJOOXJIAKIAEMOE COILIO, 3 - HAPY>KHOE COILIO, 4 - MIa3MeHHas CTPyA,
5 - pa3pe3aeMblii MeTal, 0 - U30JIAMOHHAs aiiba, 7 - 6aJUTaCTHOE COMPOTUBIICHHE, 8 - HCTOYHHUK
MUTAHUS

Puc.2. Ilpunyunuanvnas cxema npoyecca niazmeHHo-0y2060il pe3xku a - IpsiMoro, 0 - KOCBEHHOTO
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Puc. 3. Koncmpykyus zopenku 013 niazmeHHo-0y20680u pe3ku: 1 - MarHe3auToBoe KoJbllo, 2 -
COILIO, 3 - pe3UHOBas NMpoKaaka, 4, 6, 8, 10 - U30IALMOHHOE MOKPHITHE, S - pe3UHOBas TPYOKa,
7 - coenmuHUTENBHAS Taiika, 9 - mpoOka, 11 - karoaHkIi y3en, 12 - pe3nHoBast mpokiaaka, 13 - kopmyc
coruia, 14 - coenuHuTenpHas raiika, 15 — HapyxHOe

Pesicumot pesxu Taonuuya.l1



Pa3spesaembiit MaTcpuan
TMapameTpul peakit Cr 3, Crans 1X18H9T,
roamwnna 18 mm | Toaupsa 20 mMm
Toxk, A 300 340
Hanpsxenue ayru, B 65 75
Hduametp conna, MM 35 3,5
Adunametp 3:1eKTpoja, MM 4 4
Paccroauuc comnaa a0 H3ACAHA, MM 5 5
Pacxoa aprona, n/MuH 10 10
Pacxoa Bo3ayxa, M /4 5 5
CkopocTb pe3ku, M/4 60 40
11.

KoHTpoJibHbIE BOIPOCHI:

1. Yro Ha3bIBaeTCs miIa3Moin?

2.  CymHoCTb MJIa3MEHHOM pe3Ku.

3. Kaxkwue ra3pl mpuMEHSIOTCS MPH IIa3MEHHOM pe3Ke?

IpakTnyeckoe 3ansitue Ne§. TexHo/iornyeckasi KapTa CBApKH OTBETCTBEHHBIX H3/1eJIUil B
KaMepax ¢ KOHTPOJIupyemMoi atMmocgepoid.
(Bpemsi BbINIOJIHEHUSI Pa0doTHI 6 yaca)

Ienp — noBbILIEHNE TPOU3BOIUTEIIBHOCTH TPYA CBAPIIMKA.
3anaum:
DKOHOMMS CBapOYHOI'0 MaTepUala;
YMEHBIIEHHE NTOTEPh JIIEKTPOIHEPTUH;
VYMmenbleHue aedopMariii MeTalIOKOHCTPYKIUIA.

Opranusanusi KOHTPOJISA Ka4ecTBa
JleeKThbl B CBapHBIX COEMHEHUSX MOTYT OBbITh BbI3BaHBI INIOXUM Kau€CTBOM CBapOUYHBIX
MaTepUajoB, HE TOYHOW COOPKOI U MOATOTOBKOM CTHIKOB I0J] CBAapKY, HAPYILIEHUEM TEXHOJIOTUU
CBapKH, HU3KOM KBaJTU(PHUKAIMK CBapIIMKa U APYTUMH MIPUYMHAMU. 3a/1a4d KOHTPOJIS KauecTBa
COEIMHEHMI — BBISIBJICHHE BO3MOKHBIX ITPUUMH TOSABJIEHUS Opaka U ero npeaynpexkiacHue.
JedekToM HA3BIBAKOT HEJIONYCTUMBIE OTKJIOHEHUS OT TpeOOBaHUH HOPMATUBHO-TEXHUYECKOTO
JOKYMEHTa Ha KOHKPETHOE U3JIEIIHE.
PaboTa 1o KOHTPOJII0 KayecTBa CBAPOYHBIX pabOT MPOBOJAT B TPH ITara:
IIpenBapurebHBIH KOHTPOJIb, IPOBOJIUMBIN JJO Ha4yajla CBApOYHbIX paboT;
IToonepanmoHHBII - KOHTPOJIb B IIpoliecce COOPKU U CBAPKHU;
IIpuéMOYHBINH KOHTPOJIb - KOHTPOJIb Ka4eCTBA TOTOBBIX CBAPHBIX COCAMHEHUN.
PaccmoTpum npedeapumensvuslit KOoHmpon» Kauecmea.
[IpenBapuTeNnbHBII KOHTPOJIb BKIIOYAET B c€0s1 MPOBEPKY KBAIM(UKAIIMHN CBAPIIMKOB,
nedexrockonuctoB u UTP, pykoBoasiux paboramu 1o cOopKe CBapKu ¥ KOHTPOJIIO; IPOBEPKa
KayecTBa OCHOBHOT'O METaljla, CBAPOYHBIX MaTEpUajIoB (JIEKTPOIOB, CBAPOUHOM MPOBOJIOKH,
¢iroca, ra3oB M Jp.), 3arOTOBOK, OTCTYHAIOIIUX HA COOPKY, COCTOSIHUE CBAPOYHOH anmaparyphl.
B mpouiecce u3rorosnenus (moonepauoHHbIA KOHTPOJIb) IPOBEPSIIOT KAYECTBO MOJATOTOBKH KPOMOK
1 cOOpKH, peXKUMBI CBAPKH, MOPSAO0K BHIITOJHEHHS [IIBOB, TEMIIEPATYPy OKPYKAIOIIEH Cpebl 1
CBapUBaeMOIo MeTaJljla, BHEIIHUHN BUJ 1IIBA, €T0 FT€OMETPUUECKHUE Pa3MeEPbI, IOCTOSIHHO HAOII0Jat0T
3a UCIPAaBHOCTBIO CBAPOYHOM amlmaparypsl.
[TocnenHsist KOHTPOIBHASA OnEpaLys — IPOBEPKA Ka4eCTBAa CBApPKU B TOTOBOM M3zenuu. g aToi
LU CYILECTBYIOT CIEAYIOIINE BUIAbI KOHTPOJIA: BHEIIHUM OCMOTP U U3MEPEHUE CBAPHBIX




COEIMHEHMH, UCIIBITAHNE Ha IJIOTHOCTH, IPOCBEYMBAHNE PEHTI€HOBCKUMHU U TaMMa-Ty4yaMH,
KOHTPOJIb YJIBTPa3BYKOM, MATHUTHBIC METOJIbI KOHTPOJISI, METAIIIOTpadUIeCKIe UCCIIeI0OBAHUS,
MEXaHUYECKHUE UCTIBITaHUSI.
Bun xoHTpoIIst KauecTBa CBapHBIX COEIMHEHUI BBIOMPAIOT B 3aBUCUMOCTH OT HA3HAYEHUS U3AEIUN U
TpeOOBaHUM, KOTOPbIE MPEABSBISAIOTCS K 3TOMY U3JIEIHIO B COOTBETCTBUH C TEXHUYECKUMU
ycinoBusiMu win 'OCTom.
Ilposepka keanugukayuu ceapuiuxa
KBanudukaiuo cBapIuKoB MPOBEPSIIOT IPHU YCTAHOBICHUU pa3psiaa. Pa3psn npucBanBaroT
COTJIACHO TPEOOBAHUSAM, IPEYCMOTPEHHBIMH TapU(HO-KBATH(PUKATUOHHBIMH CIIPABOYHUKAMHU.
HcnpiTanus cBapIIMKOB Mepesl AOMYCKOM K OTBETCTBEHHBIM paboTam npousBoair no «lIpaBumam
aTTeCcTallMK CBAPIIUKOB U CIIEIMAINCTOB cBapodHoro npousBoiactsay (I1b — 03 — 273 — 99),
yTBepkJIeHHbIM ['ocTexnanzopom Poccun ot 30.10.98 . Ne 63.
[Tocne yaoBiIEeTBOPUTENBLHOM C/1aYX UCTIBITAHUM CIIELIMATIbHON KOMHCCUU, CO3/1aBAEMOU T'OJIOBHBIM
arrectaruoHHbIM (["ALL) wim arrectanimoHHbIM 1IeHTpoM (ALL), cBapmmkam BBIIAIOT
yIOCTOBEPEHHE Ha MPABO BBIIOJIHEHHS OTBETCTBEHHBIM CBAPOYHBIX paboT. B ynocToBepenun
YKa3bIBalOT BUJIBI (CIIOCOOBI) CBAPKHU IIJIABICHUEM U O0BEKTHI, TOJIKOHTPOIbHBIE ['0ocTexXHaA30py
Poccun, kKoTopble MOXKET CBapUBaTh CBapLIMK.
Konmpons kauecmea ocnoéHo20 memanna
KadecTBO OCHOBHOT'O METaJlIa JOJKHO COOTBETCTBOBATH TPEOOBAHMSIM CEepTU(DHUKATA, KOTOPBIH
MOCBUTAIOT 3aBO/JIbI - OCTABIIUKY BMECTE C MMapTHel MeTamia. B HeM yka3blBaloT HAMMEHOBAHHE
3aBO/Ia-M3TOTOBUTEIISA, MAPKY U XUMUYECKHUI COCTAB CIUIaBa, HOMEP IUIaBKH, IPOQHII, pa3Mep U
Maccy MaTepuaina, HOMep MapTHH, Pe3yabTaThl BCEX UCIIBITAHUN, IPEyCMOTPEHHBIX CTAHIAPTOM,
HOMEp CTaHJapTa Ha CIUIaB JaHHOW Mapku. [Ipu oTcyTcTBHM cepTHdUKaTa 3aBOJ 3aIlyCcKaeT B
MIPOU3BOJICTBO JIUIIIb [TOCIIE TIIATEIHHONU MPOBEPKU: HEOOXOUMO MTPOU3BECTU HAPYKHBIH OCMOTP,
YCTAaHOBUTh MEXAHUYECKHE CBOMCTBA U XMMHUYECKUN COCTAaB METaJljIa, OLIEHUTh CBAPUBAEMOCTb.
[Ipu Hapy>KHOM OCMOTpE MPOBEPSAIOT OTCYTCTBUE HA METaJJIe OKAJIUHBI, P)KaBUMHBI, TPEILIUH,
paccioenuii u npounx nedexron. [IpenBapurenbHas IpoBepKka MeTalia C HEeNbio 0OHAPYKEHUS
nedeKTOB MOBEPXHOCTEH — HeoOXoquMast U 00s3aTeNbHas onepalus, 01aroapsi KOTOPOH MOKHO
MpeayNpPEeaUTh IPUMEHEHNE HEKaUeCTBEHHOI0 METalIa JJIsi CBApKU U3/EIINs.
MexaHuuyeckre CBOMCTBa OCHOBHOTO METallIa ONPEAENISIIOT UCTIBITAHUSIMH CTaHAAPTHBIX 00Pa3IoB
Ha MallliHax JUIs pacTshKeHUs, mpeccax U korpax B cooTBeTcTBUH ¢ [[OCT 1497-73 «MeTasl.
Mertoasl ucnibitanus Ha pactsokeruey, 'OCT 14019-80 «Metanibl. MeTo1bl TEXHOTOTHYECKUX
ucnelTanuil Ha U3rud», FOCT 9454-78 «Metamibl. MeTobl UCTIBITAaHUS HA yIapHBIA U3THO MpU
MMOHMKEHHOM, HOPMaJIbHOW U MOBBIIIEHHOW TEMIIEpaTypax».
Konmpons kauecmea ceapounoil npogonoxku
I'OCT 2246-70 na cBapounyto npoBojoky u 'OCT 10543-75 Ha npoBOJIOKY CTaJIbHYIO
HaIUTABOYHYIO YCTAHABIIMBAIOT MApKy U JUAMETPbI CBAPOUHOM MPOBOJIOKH, XUMUYECKHUI COCTaB,
MpaBWIa MPUEMKH U METO/IbI UCTIBITAHMsI, TPeOOBaHUS K yIIaKOBKE, MAPKHUPOBKH,
TPaHCIIOPTUPOBAHUIO M XPAHEHUIO.
Kaxxnas OyxTa cBapOYHON MPOBOJIOKU JOHKHA UMETh METAJUIMUECKYIO0 OUPKY, Ha KOTOPOH yKa3aHo
HauMEHOBAaHME U TOBAPHBINA 3HAK MPEANPUATHS — U3TOTOBUTEIS, YCIIOBHbIE 0003HAYEHUS IIPOBOJIOKU
COTrJIaCHO CTAaHJIapTy U HOMEp MapTHH.
B ceprudukaTte Ha mapTHUIO MPOBOJOKH YKa3bIBalOT TOBAPHBIN 3HAK MPEAIPUITUS-U3TOTOBUTENS,
yCJI0BHOE 0003HaUEHHUE MTPOBOJIOKH, HOMEP IIABKH U MApTUH, COCTOSHUE MOBEPXHOCTH MTPOBOJIOKU
(oMeHEeHHAsI 1 HEOMETHEHHAs ), XUMHUUECKHUI COCTaB B MPOLIEHTAaX, PE3yIbTaT UCTIHITAHUM Ha
pacTsKeHue, MacCy MPOBOJIOKHU B KMJIOTPAMMaX.
CBapouHyt0 MPOBOJIOKY, Ha KOTOPYIO HET TOKYMEHTAIIMH, TOIBEPTaloT THIATEIbHOMY KOHTPOJIIO.
Haubonee BayKHON CUMTAIOT MPOBEPKY XUMUYECKOTO COCTAaBA MIPOBOJIOKH, JJISl UEr0o OT KaXKJOn
naptuu orouparot 0,5% OyxT, HO He MeHee 2-X. CTPYXKKY ISl XUMHUECKOT0 aHain3a 6epyT OT
000MX KOHIIOB KaXKI0H KOHTPOJIMPYEeMOil OyXThI MJIM U3 IBYX Y4acTKOB Ha PAaCCTOSIHUU HE MeHee 5
METpPOB OJIUH OT JPYTOro.
Konmpons kauecmea 31ekmpo0oé
[Ipu cBapke KOHCTPYKLHUH, B UepPTEKaxX KOTOPHIX YKa3aH TUI 3JIEKTPOJIa, HEIb3s IPUMEHSITh
ANEKTPObI, He uMetone cepTudukara. B coorsercteun ¢ [OCT 9466-75, TOCT 10051-75



ANEKTPOAbI 0e3 cepTUdUKaTa MPOBEPSIIOT HA MPOYHOCTH MOKPHITHS U CBAPOYHBIE CBOICTBA
OMPEIEIAIOT TAK)KE MEXaHUUECKHE CBOMCTBA METalJIa IIIBA U CBAPHOT'O COECIMHEHUM, BHITTOJTHEHHOTO
ANEKTPOAAMHU U3 MpoBepsieMoil mapTuu. O IPUTOJHOCTHU AJNEKTPOIOB AJISi CBAPKH CYAST M0 KaYECTBY
HaIUIaBJIEHHOTO METaljia, KOTOPbIN HE JOKEH UMETh TOP, TPELIMH U IUIAKOBBIX BKJIIOYCHH.
Buemnuit Buj 31€KTpoA0B JODKEH YIOBIETBOPITH TPEOOBAHUAM CTaHAAPTA, I/I€ YKa3aHO, YTO
MTOKPBITUE IIEKTPOJIA IOJDKHO OBITH TPOYHBIM, TUIOTHBIM, 0€3 IMOp, TPEUTUH, B3AYTHI 1 KOMKOB U3
HEpa3MEIIEHHBIX KOMIIOHEHTOB. DJIEKTPOAbI C OTCHIPEBIIUM MOKPBITUEM B IIPOU3BOACTBO HE
JIOITYCKAIOTCS.
Konmponws kauecmea ¢hrocos
@i1roc MPOBEPSIOT HA OJJHOPOIHOCTD 110 BHEIIHEMY BH]1Y, OIPEICIISIOT €Tr0 XUMHUYECKHI COCTaB,
pasmep 3epHa, 00bEMHYIO MacCy U BIaKHOCTb.
TexHnunueckue TpeOOBAHUS U METOJIbI UCIIBITAHUS IIIMPOKO MPUMEHSIEMbIX IIaBieHbIX (pirocoB AH —
348A, OCII-45, AH-8, AH-20C u npyrux pernamentupoBansl [OCT 9087-81. Hanmpumep, st
onpeneneHus BaaxHocTu (iroca 6epyt HaBecky B 100 r., cymiar ee mpu remneparype 105 £5°C u
B3BEIIMBAIOT YEPE3 OIPEIEICHHbIE IPOMEXYTKH BpeMeHU. Korna pe3yabTaTsl NpeanocaeIHEro U
MOCJICHETO B3BEUIMBAHUS OYAyT OJMHAKOBBIE, JaIbHEHIIYIO CYIIKY IpekpamiatoT. [1o pasHoctu
MEXXY MOCJICTHUM U NIEPBBIM B3BEIIMBAHUEM ONPEACISIOT Ka4eCTBO COJepIKaIeiics BiIard Bo ¢uiroce.
Bo u36exxanue oOpa3zoBaHus MOp B METaJlIe IIBa BIAXHOCTH ¢uiroca 1oikHa ObITh He MeHee 0,1%.
Konmpons 3acomoeox
[lepen moctymiieHneM 3aroTOBOK Ha COOPKY MPOBEPSIIOT YUCTOTY MOBEPXHOCTH METAILIA, UX
rabapuThl, KAYECTBO MOJATOTOBKH KPOMOK.
JleeKThI 3ar0TOBOK IO/ CBAPKY B 3HAUUTEIHHON CTETIEHU CKa3bIBAIOTCS Ha KAYECTBE U
IIPOU3BOJIUTEILHOCTH CBAPOUYHBIX paboT. Hanpumep, yBenuueHue yria ckoca KpOMOK IIPUBOJIUT K
YBEJIMYEHHUIO KOJIMYECTBA HAIJIABJICHHOTO METallIa, YBEIIMYCHHUIO JITUTEIBHOCTH MPOLIECCa CBAPKHU U
W3JHMIITHEMY PacXo1y IEKTPOIHEPTHH U 3JeKTpo10B. KpoMe Toro, coequHenne nocie cBapku Oyaer
cuiibHee AeOPMUPOBATHCS, TaK KaK, YeM OOJIbIIIe Macca HAIJIaBICHHOTO MeTalia, TeM OOJIbIIE ero
ycajika Ipu OCThIBaHUH.
Koumponw coopku
B coOpaHHOM y311€ KOHTPOIUPYIOT: 3a30p MEXAY KPOMKaMH, IPUTYIUIEHUE U YIOJl PACKPBITUS JUIsI
CTBIKOBBIX COCIMHEHUN; IUPUHY HAXJIECTKU U 3a30p MEXKIY JIMCTAMU JIJIs1 HAXJIECTOYHBIX
COEIMHEHMI; YOIl U 3a30p MEX/y CBAPUBAEMBIMU JE€TAJIIMU, YTOJI CKOCA KPOMOK JIJIsl TABPOBBIX U
YIJIOBBIX COEAMHEHUH, IPEBBILLIEHNE OJTHOW KPOMKH OTHOCUTENBHO JPYrOl B CTHIKOBOM
COEIMHEHNH, OTHOCUTEJILHOE MOJI0XKEHHUE JIeTallell B COOpaHHOM Y3Jie, IPAaBUIIbHOE BHITIOJTHEHHE
MIPUXBATOK.
[Ipumep KOHTPOIISE COeIMHEHUI COOPAaHHBIX MO/ CBApPKY.
[Tpumepsl KOHTPOJIS COOPKH:
a— IIpOBepKa YIJla CKOoca U 3a30pa MEX]y KPOMKaMHU CTBIKOBOT'O COETUHEHMUS;
0 — mpoBepKa MPEBBILIEHUS KPOMOK; B — IIPOBEPKaA 3a30Da.
Konmpons kauecmea ceapournozo o60pyoosanus u npuoopos
[TpoBepst0T UCIIPAaBHOCTH KOHTPOJIbHO-U3MEPUTEIHHBIX MPUOOPOB, HAJAECKHOCTh KOHTAKTOB U
M30JISIUN, TTPAaBUIILHOCTH MOJIKJIFOUESHHS CBAPOYHOM IIETIH, UCTIPABHOCTD 3aIIUTHBIX YCTPOUCTB,
ANEKTpoAepKaTeNeH U T.1., @ TAK)Ke HAJE)KHOCTh 00€CTIeUeHH I 3a/IaHHBIX PEKUMOB CBapKH.
Konmpons mexunonozuueckozo npoyecca ceapxku
[lepen Tem Kak NpecTyNnUTh K CBApKe, CBAPIIMK 3HAKOMUTCS C TEXHOJIOTMUYECKUMU KapTaMu, B
KOTOPBIX yKa3aHbI [TOCIIE0BATEILHOCTD ONepaluil IuaMeTp U Mapka MPUMEHSEMBIX 3JIEKTPOJIOB,
PEXHUMBI CBapKH U TpeOyemble pa3Mephl CBapHBIX MIBOB. He coOumroieHre mopsiKka HaI0KEeHHsI ITBOB
MOJKET BbI3BaTh 3HAYUTENbHYIO IehopMalvio U3AETUs TPYAHO YCTPAHUMYIO BIIOCIIEICTBUH.
He menee BaxkHO co0O01aTh peskuM cBapku. CHily CBapOYHOTO TOKA U HANPSHKEHUE HA TyTH
KOHTPOJIMPYIOT 110 MOKa3aHUSM aMIIepMETpa U BOJILTMETPA.
[Ipu pyuHO#i 1yroBoii cCBapKe, KpoMe HaOII0eHUS 3a TTOKa3aHUSIMHU aMIIepMeTpa, TPOBEPSIOT
TEXHUKY BBITIOJIHCHHUSI I11BA.
[Tocne Toro, kak 3aKOHYEHA CBapKa U3/e/Hsl, CBapHbIE Bl 3aYUIIAIOT OT IIJIaKa, HAIJIbIBOB, a
MOBEPXHOCTb — OT OpBI3T MeTallja. 3aTeéM rOTOBOE U3/ENUE MPOXOAUT Psii KOHTPOJIBHBIX ONEepalui,
BBISBJISIONINX OTCYTCTBHE UM HAMYKE Je(PEKTOB B CBAPHOM COCAHMHECHHH.



Bce BUIBI KOHTPOJISE Ka4eCTBa CBAPHBIX COCTUHEHUN OCYIIECTBISIOT CIICIIUABHBIC CITYKOBI,

[[eflCTBYIOIJ_IHC BHYTpPHU 3aBOACKUX, MOHTAKHBIX, PCMOHTHBIX U SKCIUTYaTAllUOHHBIX Opl"aHI/I3aI_II/II\/JI.
OTH cyKO0bl HIMEIOT pa3pelieHue (JTUIEH3MH ) Ha TPOBEACHUE pabOT MO KOHTPOJIIO Ka4eCTBa U Ha
BbLJAYYy 3aKJIFOYCHHUA O TOTOBHOCTHU U3JCIINA.

MakcuManabHO JIOMYCTUMBIE pa3Mephl AePEeKTOB
B CBApHBIX COCAMHEHUAX KOHCTPYKIUMI, OTHOCAIUXCA
K Pa3JINYHBIM KaTErOPHUSM OMACHBIX OOBEKTOB

Bun cBapHO# KOHCTpyKLMHU

JledekTs
[TogpemMHBIE COOpPYKECHUS TpyOompoBoabI 11st Bryrpennue u
repeaaydu rnapa ropsyeit Hapy>KHbIE
BOJIbI, BOJIOTPEITHBIC TPyOOIIPOBOIBI
kotabl(P/] 153-34,1-003- |ra3ocHaOxeHHS
2001) (CHulI1
3.05.02.88)
TpemuHb HEOMYyCTUMBI HEIO0MYCTUMBI HEIO0MYCTUMBI
Hareieet /Inmuaa menee 100 MM Ha /Inmuaa menee 100 mm Ha He
ydacTke mBa JJIMHOM | M ydacTKe miBa JJIMHOM | M €rJIaMEHTUPOBAHBI
[Tonpesbr ['1yOuna menee 0,5 MM ['myOuna menee 0,2 MM ['1yOnHa meHee
0,5 MM, TIIMHA
Menee 1/3
repuMeTpa
CTBIKA
Bxarouenus He Gonee 4 BKIIOYCHUM Ha JImHeiiHas MIOTHOCTh JInHEHHAS IIOTHOCTD
yaacTke mBa JuHor 400 MM, [BKIFOUEHUN 3aBUCHUT OT S, BKJIIOUCHHS HE
[PACCTOSIHUE MEXKIY TOpaMH  |THaMeTp BKIIIOUEHHE MEHee | |[periaMeHTHpPOBAaHHI,
MeHee 50 MM, AuamMeTp MM IIpH S npu S
BKJTFOYCHUSI MeHee | MM mpu
TolmuHe MeTamia S20 Mm
[Tposkoru u cBUIIHN HETOTTYCTUMBI HETOTTYCTUMBI HEIOTyCTUMBI
HezaBapenusie kparepbl HETOTTYCTUMBI HEI0TYCTUMBI HEIOTyCTUMBI |
Hemnposaps! kopHs 11Ba HETOTTYCTUMBI HEI0TYCTUMBI Menee 10%

TOJIIMHBI
CTEHKU
TUTHHOI 25 MM
Ha KaXKIbIe
300 MM JJIHHBI
mBa uian 10%
epuMerpa
[IpY JUTHHE
[11Ba MEHEE
300 MM




Bonpocul ona nposepku:
[lepeuncnure BUIbI KOHTPOJIS KAUECTBA.
Uro BKIIIOYAET B ceOsl MpeIBapUTEIbHBIN KOHTPOJIh KadecTBa?
C kaxoii 11eNbI0 MPOBOJAT IPUEMOYHBIN KOHTPOJIb KadecTBa?

IIpakTnueckoe 3ansaTne Ne9. Texnonornueckas kapra Il 115 cBapku MaJbIx ToJuH (0oJ1ee
0,2 MM) U3 pa3JIMYHBIX MATEPHAJIOB.
(Bpemsi BbINOJIHeHHsI padoThI 6 yaca)
LEJIb PABOTBI: 3HakoMCTBO ¢ 0COOEHHOCTSIMHU YCTPOMCTBA 000PYIOBaHMS /I KOHTAKTHOM
TOYEYHOU MUKpOCBapku. OCBOEHUE TEXHUKU HACTPOMKHU 000OpYIOBaHUS HAa PEXKUM U BBIMOJIHEHHE
CBapK{ KOHJICHCATOPHBIM UMITYJIbCOM ToKa. [IproOpeTrenne HaBbIKOB MPAKTUYECKOTO UCTIONb-
30BaHUs KOHTPOJIbHO-U3MEPUTEIbHBIX MPUOOPOB MPU KOHTAKTHOW MUKPOCBApKE.

7.1 OOwume cBeneHus

7.1.1. OGnacTh NpUMEHEHUSI U OCOOEHHOCTH TOYEYHOU MUKPOCBAPKH

CaMoe mupoKkoe IpUMEHEHNE KOHTAKTHAasi MUKPOCBapKa (CBapKa JeTajiel TOJIIIMHON OT HECKOJIBKHUX
MukpomMeTpoB 10 0,5 MM u quamerpom ot 0,05 o 1,0 Mm) Halia B TPOU3BOACTBE U3ICTUI
AJIEKTPOHUKH M MPELU3NOHHOTO MTPHUOOPOCTPOCHHUSI.

MukpocBapka UMeeT psiJl 0COOCHHOCTEH, CO3AAI0IINX JOMOTHUTENIbHBIE TPOOIEMbI B TEXHOJIIOTUU U
BBEIOOPE 000PYIOBAHHUS:

- U3-32 OTHOCHUTEIHHO MAJIOr0 COOCTBEHHOTO COMPOTHUBIICHUS JeTalleil M MaJIbIX CBAPOYHBIX YCHIIUN
PE3KO BO3pacTaeT pojib KOHTAKTHBIX COMPOTUBIIEHUH KaK HCTOUYHUKA TEIUIOTHL;

-HEPEJIKO B KOHTAKTaX 3JIEKTPOA-/1€Tajlb BbIACIAETCS OYTH CTOIBKO K€ TEIUIOThI, CKOJIBKO B
CBAapOYHOM KOHTAKTE;

- UCKJIIOYUTENbHAS )KECTKOCTh PEKUMA CBAPKH MOBBIILIAET YYBCTBUTEIBHOCTD IPOLECCA K
BBIIIECKAM, MACCOIIEPEHOCY, YBEIMUEHUIO PACCESHUS [T0Ka3aTele IPOYHOCTH;

- OonblIOE pazHOOOpasue GopM, pa3MePOB, COYETAHUI TOJIIMHBI MATEPUAIIOB JAeTajeil co3aaéT
CJI0)KHOCTH METAJUTYPTrUYECKOro MOpsiiKa U 3aTPYJHSAET HAXO0KIEHUE ONTUMAJIbHBIX PEKUMOB
CBapKu;

- OoJiee pe3Koe BIMSHUE Pa3IMYHBIX IEPEMEHHBIX (DAKTOPOB HAa KAYECTBO CBAPHBIX COCTUHEHUN
(cocTOsIHMSI TOBEPXHOCTH, YCUITUS CIKATHUs JAeTaleil, TuaMeTpa 3JIeKTPOJIOB, BPEMEHHU CBapKH,
IepeKoca IEKTPOI0B, UX HETOYHOM YCTaHOBKU U B3aMMHOTI'O C/ABUTa, MaccolepeHoca, 00bIIon
KPYTH3HbBI HApacTaHUsI CBAPOYHOTO TOKA, MHEPIIMOHHOCTH MEXaHU3Ma CKaTHUsl, U3MEHEHUS
COIIPOTHBIIEHUS CBAPOYHOI'0 KOHTYpa MAILINHBI U JIp.).

Bcé€ BhIIEnIEpEUNCIIEHHOE YCIOKHSET MOTYYEHHE BHICOKOKAYE€CTBEHHBIX COEIMHEHUI
MUHUATIOPHBIX Y3J10B. BBICOKYI0 YCTOWYMBOCTH KaueCTBA MUKPOCBAPKU y1a€TCsl 00ECIEUNTh JIUILb
IIPU Y’KECTOUEHUH TPeOOBaHUI:

- K MalllMHE - B OTHOUIEHUH [TOCTOSHCTBA TapaMeTPOB, MaJION MHEPLIMOHHOCTH MEXaHU3Ma CHKATHUs,
JIOCTAaTOYHOM JKECTKOCTH CBAPOYHOTO KOHTYPA,;

- K TEXHOJIOTUH - B OTHOIIEHUH TIIATEIbHOW OTPAOOTKU BCEX 3JIEMEHTOB TEXHOJIOIHMUECKOTO
mpolecca, BbIOopa ONTUMAIBHOTO PEKUMA, IMUPOKOTO UCIOIB30BaHUsI KOHTPOJIBHBIX TPHUOOPOB;

- K KBAIU(UIIMIPOBAHHOMY OOCIIY>KMBaHHIO MAIllMH - B OTHOILIEHUU PETYJISIPHON POBEPKU COCTOSHUS
CBapOYHOI'0 KOHTYpa, OCOOCHHO €ro KOHTAKTOB, MEXaHU3MOB CXKaTHS U JIp. CUCTEM.

Pexxum MHKpOCBapKy BbIOMPAIOT MPEUMYILECTBEHHO XKeCcTKuM (BpeMs cBapku meHee 0,01c) ¢
WCII0JIb30BaHUEM, KaK MPaBUiIO, KOHJIEHCATOPHBIX MalllMH. HaxoasT npuMeHeHne TakkKe MalluHbl
MIEPEMEHHOT0 TOKa OOBIYHOMN U MOBBIIIEHHOM YacTOThl. YacTo MPUMEHSIOT peIBapUTEIbHBIN
MOJIOTPEB TIPU MOCTOSSHHOM YCHIIUU CKaTus. [1epBbIM (MIOJOTPEBHBIM) UMITYJIBCOM TOKA
CTaOMIIM3UPYIOT AJIEKTPUUYECKUI KOHTAKT U YMEHBIIAIOT CKJIOHHOCTb K BBIIJIECKAM, a BTOPBIM -
MIPOU3BOJIAT CBapKYy. J{Jst aTHX ke 1eneil MOAYIUPYIOT epeaHnii PpOHT UMITyIIBCa TOKA.

7.1.2. CymHOCTh KOHJIEHCATOPHOMN CBapKu



KonneHcaropHas ToueyHas cBapKa sIBISETCS OJTHUM U3 CIIOCOOOB CBAPKU aKKyMYJIMPOBAaHHOM
(HakoruieHHOM) sHeprueld. OHa HAXOIUT IIMPOKOE MPUMEHEHUE B IPOU3BOICTBE Oiaronaps psary
HHEPreTUYECKUX U TEXHOJIOIMUECKUX MPEUMYIIECTB 10 CPABHEHMIO C APYTMMH BUJAMU TOYEUHON
cBapku. OCHOBHBIMM U3 HUX SIBJISIFOTCS:

- 3HAYUTEIbHOE CHUKEHHUE MOTPEOIIEMON U3 CETU MOIIHOCTH, IOCTUTaeMOE TEM, UTO HAKOIJICHHE
JIEKTPUUYECKON PHEPTUU B KOHJECHCATOPAX MPOUCXOAUT OTHOCUTEIIBHO MEAJICHHO, a €€
pacxoJ10BaHueE OCYLIECTBISIETCA 3a 00Jiee KOPOTKOE BpeMs;

- IpY HEU3MEHHBIX 3HAUYEHUSAX EMKOCTH U HAIPSDHKEHUS 3aps/IKU B OaTapee KOHAEHCAaTOPOB
HAaKaIUIMBAETCsl TOYHO J03UPOBAHHOE KOJMUYECTBO SHEPTUH, YTO 00ECIIeUNBAET CTAOMIBHOCTh
pe3yabTaTOB CBAPKU ( pacIulaBisieTcs 00beM MeTalla, TOYHO MOBTOPSIOIIMICS OT CBapKH K CBAapKe);
- MaJIo€ BpeMsl CBapKH (ThICSIUHBIE JOJU CEKYH/]Ibl) U KOHLIEHTPUPOBAHHOE BBIJICIIEHHUE TEIUIA
o0ecrneyrBaloT MUHUMAIbHYIO 30HY TEPMUUYECKOTO BIMSIHUSA, YTO MO3BOJISIET CBAPUBATh METAJLIIBI C
BBICOKOH 3JIEKTPO- U TEIUIONPOBOJHOCTHIO (Me/Ib U €€ CIUIaBbl, cepedpo, aTFOMUHUEBBIC CILIABBI U
1p.), @ TAKXKEe METAJIJIbl C PE3KO OTVINYHBIMU TEIIO(PU3MUECKUMH CBOICTBaMU;

- JKECTKUI PEKUM YBEIMUYMBAET POJIb KOHTAKTHOI'O CONPOTHUBIIEHUS B BBIIECICHUU TEILIA, ITO
MI03BOJISIET CBAPUBATh COSAMHEHMS eTalleil ¢ OOJIBIION pa3HULEH B UX TOJIUHE.

K HemocTaTkaM ciiefyeT OTHECTH:

- BBICOKO€ HalpsHKEHHUE B IIEPBUYHOM 00MOTKe cBapo4yHOro Tpanchopmaropa (1o 1,5 xB);

- 3HAUUTEJIbHYIO CTOUMOCTh BBICOKOBOJIBTHBIX KOH/IEHCATOPOB, UCIIOJIb3YEMbIX B KOHJEHCATOPHBIX
JI03UPOBIIUKAX CBAPOYHON IHEPIUH;

VYnpouieHHast IpUHIMIIHAIbHAS 3JIEKTPUUECKascXeMa MallMHBbI JUIsl KOHJEHCATOPHON TOYEUHOMN
CBapKHU IpejicTaBieHa Ha puc. 7.1.
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Puc. 7.1. Cxema cunoBoif 4aCT KOHJEHCATOPHON MallIMHBI
ITPABUJIA BE3OITACHOCTHU

[Ipuctynas K BBINOIHEHHIO JJAOOPATOPHBIX padOT IO KOHTAKTHOM CBapKe, KaXAbli CTYAEHT 00s3aH
M3YYUTh HEOOXOIMMbIE MHCTPYKILIUU MO TEXHUKE 0€30MaCHOCTH, MPONTH UHCTPYKTAX M paclucaTbCs
B COOTBETCTBYIOIIEM JKypHAJIE.

Henocpexnctsenno nepes nabopatopHoii paboToM U B mpoliecce €€ BHIMOJIHEHUS He00X0IMMO
coOJTr0/1aTh CIEAYIONINE OCHOBHBIE TIPaBUiia 0€30MaCHOCTH:

- HempaBuibHast sKcIITyaTanus 31eKTpooOOpyI0BaHUS MOYKET MPUBECTH K TOPAKEHUIO
QJICKTPUYCCKUM TOKOM.

- Bce o6opynoBanue, mpuMeHsieMoe 7151 KOHTaKTHOW CBapKH, COAEpk AT UCTOUHUKH SHEPTHUH,
MOJTHOCTHIO WJIM YaCTUYHO HAXOJSIIUECS MO HAPsDKEHUEM BO BpeMs paboThI, TOATOMY paboTy Ha
YCTaHOBKaX MOKHO MPOBOJIUTH TOJIBKO NP HATTMYUU 3a3eMJICHUS. BKITIOUeHe yCTaHOBOK CIEeTyeT
MIPOU3BOJIUTH C PAa3pEIICHUs TPENOoAaBaTeNst WM y4eOHOTO MacTepa.

- Brimtouenne coOpaHHBIX 2JIEKTPHUECKHUX CXEM JJIsl UCCIICIOBAHMSI IPOU3BOIUTCS TOJIBKO C
paspelieHns npenoaBaress Hik yaeOHOTO MacTepa.

- Bce u3meHeHus B cxemax cieyeT MPOU3BOAUTE TOJIBKO MOCIE OTKIIOYSHUS OT dJICKTPUUECKOM
CeTH.

- B mepepriBax B paboTe 00s3aTebHO OTKIIOYATh JIEKTPOOOOPYI0BAHUE OT MUTAIOIIEH
BJIEKTPUYECKOM CETH.

- Bce ycTaHOBKM /17151 KOHTaKTHOW CBAapKU CHA0XKEHBI IPUBOJAMH MEXaHU3Ma CIKATHsI CBAPHBACMBIX
JeTalie, CO3JAI0ONIMMH Ha AJICKTPOo/Iax OoJbinoe ycrirne. Hamndre moABIKHOM YacTH B KOHTAKTHBIX



MalrgHax TpeOyeT OT paboTalomX MOBBIIIEHHOTO BHUMAHUS M COOJIIOIEHUS Mep Oe30macHOM
paboTHL.

- [Ipr MEXaHWYECKHUX MCIBITAHUIX CBAPHBIX 00Pa3I[OB X YCTAHOBKY M CheM HEOOXOJMMO
BBIIOJHATD ITPU IMOJIHOCTBIO OTKJIFOYCHHOM MCXAHU3MCE HAI'PYKCHUS.
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Puc. I11. KOHCTpYKTHUBHBIE 3JIEMEHTHI COeIMHEHUIN TIPU CBapKe:

a - TOYEYHOM; O - IIOBHOM

Tab6muma I11

Pa3mepbl HEKOTOPBIX KOHCTPYKTUBHBIX 3JIEMEHTOB TOUEUYHBIX U 1OBHBIX coeaunenuit ('OCT
15878—79) nipu cBapke Aetaneil O JMHAKOBOM TOMIIMHBI OTHOPSIHBIM IIBOM, MM (puc. I11)

. MuyHAMAaNBHBIN Iar MEXKIY
. MuHuManeHbIN 1MaMeTp MuHUManbHas
Tonmuua geranen TOYKaMH JUIl AIFOMUHUEBBIX,

_ JIUTOTO SiApa, IIUPUHA  BEIUMYMHA
S=S5 N MAarHHEBBIX, MEIHBIX
JIUTOM 30HEI HaXJeCTKU B
CIIABOB, 1y,

AJIIOMHUHHECBEIC,
Mar"dumeBbIC, MEIHBIC
CIIJIaBBI

0,5
1,0
1,2
1,5
2,0
2,5
3,0
4,0
5,0
6,0

CTaJid, TUTAHOBBIC
CIIJIaBBI
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Puc. I12. Haubonee pacnpoctpaHeHHbIE IIUKIOTPAMMBI YCUIIHS U TOKA MPU TOYEUHOM CBapKe: a — C
IIOCTOSIHHBIM CBapOYHBbIM ycuinueM Fcg; 6 — TO e U IpUII0KEeHneM KOBOYHOro ycunus Fk; 6 —c
MIpeIBAPUTENILHBIM 00)KaTueM F g, M IPOKOBKOI; 2 — CO CTYMEHYAThIM YBEITUYEHUEM CBAPOYHOTO
yeunus (ot Feei 1o Fesn) u npokoBkoi Fi (MMITyJIbC CBApOYHOTO TOKA YCIOBHO MOKa3aH B BUJIE
MPSIMOYTOJIBHUKA); O — C MIPEIBAPUTEILHBIM MOJOTPEBOM; € — C MOCIEAYIOIINUM MOI0TPEBOM; JHC —
TPEXUMITYJIbCHAS MPOTpaMMa ¢ MPEABAPUTEIILHBIM U TTOCIICIYIONIUM OI0TpeBaMu (CBApOUYHOE
YCUJTUE YCIOBHO MOKAa3aHO MOCTOSIHHBIM)

IIpakTuyeckoe 3ansaTue Nel(). Oco0eHHOCTH TYTrOBOM pe3KH HA MEPEMEHHOM U MOCTOSHHOM
TOKe
(Bpemst BbINOJIHeHHsI padoThI 8 yaca)
HEJN PABOTBI:
M3y4nTh OCHOBBI JyTOBOM PE3KHU.
N3yunTh NpuYMHBI BOSHUKHOBEHHS I€PEKTOB MPU PE3KE TUIABAIIAMCS MOKPBITHIM.
OBOPYJIOBAHUE U MATEPUAIJIbBI: Paznatounslit MmaTepuan, oOpa3iibl JeTaiei.
[TOPAJOK BBITIOJIHEHUA:
1.BHUMaTenpHO IPOYUTANTE OCHOBHBIE CBEJICHUS 110 TEME.

2.01BeThTE HA KOHTPOJIbHBIE BOIIPOCHI.
TEOPETUYECKHE CBE/JIEHUA

JlyroBas pe3ka OCHOBaHa Ha MCIIOJB30BAaHUM TEIUJIOTHI JJIEKTPUYECKOW IYIM Ui PaCIUIaBJICHUS
MeTaJula 10 JIMHUM pe3a. YIaJeHue PACIUIaBIEHHOIO MeTajula OCYIIECTBIIETCS MO JEHCTBHEM
rPaBUTALMOHHBIX CWJI M HAIPABICHHOI'O JABMKEHMUS ra30B, IPU 3TOM NPUMEHSAIOTCS CIELUAIbHBIC
ANEKTPOABI Ui pe3KH, CTPOKKH (Hape3aHue Ma30oB) U MPOLIMBKYA OTBEPCTUN JIJISl YEPHBIX U LIBETHBIX
METAJUIOB U pa3JelIKU TPEIUMH IIPU MOATOTOBKE IO CBapKy. IIpu CTpoXkKe 3IIEKTpUUECKOW AYrou
MIPOUCXOAUT PACILIABICHUE U yIaJI€HUE METAIIA BJIOJIb JINHUM 110 HAIIPABJICHUIO JBHKCHUS.
OneKTpoAs! 1) PE3KU U CTPOKKH UMEIOT CIIELNAIbHOE TOKPBITHE:

MOKPBITUE U30JIMPOBAHHOE, YTOOBI IPEIOTBPATUTH EPEXO] AYTH Ha OOKOBYIO ITOBEPXHOCTH;

CO3JaI0T COCPEIOTOUYECHHYIO MOLIHYIO AYTY;

CTaOWIN3UPYIOT AYTY U NPEIOTBPAIIatOT rallleHue JyTru;

CO3JAI0T AyThE U BBIYBAIOT C MECTA PE3a PACIUIABICHHBIM METAIIT U IIJIAK.
Bce BbIeyka3zaHHbIE KPUTEPUU TINATEIHHO COATAHCUPOBAHBI, YTOOBI TIO3BOJIUThH CBAPIIUKY JIETKO
yOpaBisaTh npoueccoM pe3ku. dusmdeckas CyIIHOCTb IMOKPBITHS COCTOMT B TOM, YTO MaTepuai
IIOKPBITUS IUIABUTCS MEIJIEHHEE, 4YeM CTEp:KEHb DIIEKTpOAa, IPU 3TOM Ha KOHIE DJIEKTPOAd



obpasyercs yaima riayouHoi 3-5 MM (prc. 1), a BeIroparoiee U3HYTPH MMOKPBITHE 3JCKTPOIa CO3/1aeT
ra3oByH0 CTPYIO, BBIIYBAIOLIYIO PAaCIUIaBJICHHBIM METAJI M LUIaK. HEeTOKOompoBOIsllee MOKPHITHE
rapaHTUPYeT TOpPEHHE DJIEKTPOAa B TpeAesiaX Y3KOro IMpPOCTPAHCTBA, NaKe KOTJa IMPOXKHTAIOTCS
ABIPBI OTPAHUYCHHOI'O JUAMETpa WM NPOU3BOJUTCA CTPOIKKA Y3KUX U FJIY6OKI/IX 11a30B.

Ayra v rasoeas crpyn or
NOKPLITHR INEKTPOAA

Puc. 1. Jlyrosas pe3ka MeTasuia MOKpPBITHIM 3JIEKTPOJIOM

DnekTpuyeckas Jyra 3aXHraeTcs y Havajla pe3a, Ha BEpXHEH KpOMKEe M B IpoIecce pe3a ec
MePEeMEIAIOT BHU3-BBEPX B IUNIOCKOCTH Pe3a, KaK MpU MUJICHUH HOXKOBKOM. J[J1s1 yBeInmueHus HarpeBa
MCTaJl1a IBUKCHUEC BBCPX IMMPOU3BOAAT HA I[J'IPIHHOﬁ ayre. I[BI/DKCHI/IC BHU3 MIPOU3BOIAT HaA KOpOTKOﬁ
Iyre, TPy 3TOM 00JIer4aeTcsl BBITEKAaHHE U BhIyBaHUE PACILIABICHHOTO METAJLIA.

Pe31<y TOHKOIo MeETalyla MOYXHO ITPOU3BOAWTL WU MCETOJAOM, IPUBCIACHHBIM Ha pPHUC. 2, IIpu 35TOM
AJIEKTPOJ| pacrojaraercs IMoja yriaoM 15° K TOBEPXHOCTH MeTauia. JJEKTPOJ Kak Obl
IMPOTAJIKUBACTCA 4E€PE3 METAJIIL. I[BI/I)KGHI/IG HAaITIOMHUHAKOT ABUXCHUC HOXOBKHU.

Puc. 2. Pe3ka ToHKOrO Merajuia

JUist CTPOIKKH 3aKTUTE IYTY W, YACPKHUBAs dJIEKTPO MOJ YIIIOM 5° K TIOBEPXHOCTH MaTepualia, Kak
Obl TPOTAJKUBAITE NMEKTPOJ MO BepXHEMY ciioro Merayuia. OOpaTuTe BHUMAHUE, YTO YTOJl MEXIY
AJIEKTPOJIOM M TIJIACTUHOW HeOOoJbIoN (5° uian MeHee). ITo obJieryaeT yaajeHue AOMOTHUTEIBHOTO
MeTajula, NOJy4aeMoro oT IjaBieHus 3ekTpoaa. [Ipu HeoOXoaAuMoCTH MoTyyeHHst TIIyOOKHUX Ma30B
AJIEKTPOZOM COBEPIIAIOTCS BO3BPATHO-TIOCTYIATEIbHBIC JBWKCHUS WA CTPOXKKA MPOU3BOJIUTCS B
HECKOJIbKO NMPOoX00B. HanpasneHue CTpoxku OT ceds.

JlyroBasi pe3ka MeTajuia MOKPBITEIM JJIEKTPOJIOM TPOHU3BOJUTCS HA TOM K€ caMoM 00OpyIOBaHWUH,
YTO M CBAapKa, HO CBAPOUYHBINA TOK MPH 3TOM J10JkeH ObITh Ha 30-40% Gosnbie, yem npu cBapke. [Ipu
OOJIBIIINX 3HAYCHUSX TOKA, KOTJIa TEIIOBJIOKEHHE B OCHOBHOM METaJUI MPEBBINIACT yIAICHUE Terlia,
30Ha pacIyIaBlIEHUs] METaJlla CTAHOBUTCS OOJIBIION U TPYJHOKOHTPOIUPYEMOIA.

JlyroBasi pe3ka MeTajia TOKPBITBIM SJIEKTPOJIOM HE TPUMEHSIETCS Ui MOJITOTOBKH JeTalleil Tox
CBapKy, TaK Kak OOBIYHO JaeT IpyOblii, HEpPOBHBIA pe3. B HEKOTOpHIX e ciydasx Tam, TJe
HEJIOCTYITHBI JPyTHEe CpEACTBA JUIS JOCTIDKEHHSI JaHHOM WeNW WM Ke, Hampumep, pes3Ka
HEepIKaBeoIlell cTau, IyroBas pe3ka MOKPBITHIM JIEKTPOIOM SIBJISETCS €AMHCTBEHHO JOCTYITHBIM
CII0COOOM BBITIOTHEHUS PaOOTHI.



Jljis iposKUraHusi OTBEPCTU Jist OOJITOB U T. M., OCOOEHHO B 3aKaJ€HHBIX U HEP)KABEIOIIUX CTaNSIX,
UCIIONB3YIOTCS T€ € MPUHIMIBIL, YTO U MPU Pe3Ke METAIOB. (s mpokuranusi y3KMX OTBEPCTHUM
JKEJlaTeIbHO HCIIOJIb30BaTh CIIeLUaIbHbIE 3JEKTPOAbI, MpeIHAa3HAYCHHbIE IS PE3KU U CTPOKKHU
METaJIJIOB.

Jljig mpoKuraHusi OTBEPCTUS 3aK€Ub W YCTaHOBUTH JUIMHHYIO AYTY HaJ TOYKOM, Haxonsileics B
1eHTpe Oymymiero oreeperrs. KoHIIoM 31eKTpoaa He0OX0AUMO COBEPIIATh IUKINYECKUE ABMKCHUS,
MOKa MOBEPXHOCTh METajsla HE PAcIUIaBUTCA. 3aTeM KOHEIl JIEKTPOJa C YCUIIMEM MPOTAIKUBACTCS
gepes Merawl. OKOHUATENBHBIM pasmep W QopMmy mpumawT O0Ope3Kod KPOMOK OTBEpPCTHS,
MOJIYYEHHOTO MPHY MPOTAIKHUBAHUM JIEKTPO/Ia Yepe3 METaJlI.

KOHTPOJIBHBIE BOITPOCHI:

1. B 4uem 0COOEHHOCTh PE3KU NEKTPUICCKOM Tyroit?

2.Kakoe mOKpbhITHE UMEIOT JIEKTPOIbI ISl PE3KU?

3. OnumuTe TEXHOJIOTHYECKUE OCOOCHHOCTH PE3KH JIEKTPOIaMU C TOKOHETIPOBOISITUMHI
MOKPBITUSIMHU.

4. OnumuTe TEXHOJIOTUIECKUE 0COOCHHOCTH JYTOBOM PE3KU TOHKOTO MeTallja.

5.  OOBsicHUTE MpaBuiIa BEIOOPA CUIIBI TOKA MPU IYTOBOM pe3Ke.

IIpakTuyeckoe 3anaTue Nell. TexHosiornueckass KapTa KUCJIOPOIHOM pPe3KU
(Bpemsi BbINOJIHEHUS PadoThI 8 yaca)

Lenp 3aannii: HAYYUTHCS BBIIOJIHATH PYYHYIO U MAIIMHHYIO PE3KY HU3KOYTJIEPOIUCTHIX CTaJIeh C
MPUMEHEHHEM B KaueCTBE IOPIOUEro Iras3a aleTusIeHa U ra30B-3aMEHHUTEeNeH alleTUiIeHa, yMETh
BBEIOMpATH ONTUMATBHBIE TTAPAMETPHI PEXKIMA PE3KH.
Opranuzannonssle ykazanus. [logroroButs paboudne MecTa st IPOU3BOACTBA PadOT MO
KHCJIOPOJIHOM pe3Ke, OCHACTUB UX 000pyI0BaHUEM, IPUCIOCOOIECHUSAMHU U HHCTPYMEHTOM.
[ToAroTOBUTH TIIACTUHBI U3 HU3KOYTIEPOAUCTOM cTanu ToamuHoi 20—30 MM, 00pe3KH YTOJIKOB,
IIBEJJIEPOB, IBYTaBPOB, CBAPCHHBIC TUIACTUHBI C JIe(PEKTaMU 1B U KOPHS IIBa.
I. PaznenuTenbHas pydHasi KHCIOPOIHAs pe3ka
Pe3ka miiacTtun
1. Y10uTh MaacTuHy U3 HU3Koyriepoaucto crainu pazmepom 200 X 200 X 20 MM Ha TOACTaBKH
TaK, YTOOBI pacCcTOsIHUE OT MoJa JI0 pa3pe3aeMoil miacTuHbl Obu1o He MeHee 100—150 mMm.
2. Harpetp noporpeBaronuM miaMeHeM pe3aka MOBEPXHOCTh METaJlIa BJIOJIb MPEAOIaraeMoi
JIMHUH pe3a.
3. 3a4MCTUTh METAIUTMYECKOMN MIETKON NPOrpeTyI0 MOBEPXHOCTh OT OKAJIMHbI, OT/ICTUBILIEHCS OT
MeTaljia B pe3y/bTaTe HarpeBa IIaMEHEM.
4. Pa3MeTUTh NpEanoiaraeMyro JUHHUIO PE3a MEJIOM.
5. YcraHOBUTH HEOOXOIUMBIE HOMEpA HAPYXKHOTO U BHYTPEHHETO MYHAIITYKOB B 3aBUCUMOCTH OT
TOJIIIUHBI pa3pe3aemMoro Metanna (20 Mm).
6. YCTaHOBUTH JJaBJICHHE T'a30B Ha alleTUJIEHOBOM U KUCJIOPOJHOM PEAYKTOPax B 3aBUCUMOCTU OT
BBIOpAHHBIX MYH/IITYKOB U TONIIMHBI Pa3pe3aeMoro MeTaa.
7. BBINOJHUTG Pa3IeIUTEIIbHYIO PE3KY.
7.1. 3axeub U OTPEryaUPOBATh 0 HOPMAJIBHOIO MOAOTPEBAIOILIEE TIIaMsl.
7.2. YcTaHOBUTH MYHAILITYK pe3aKka Ha pacCTOSSHUU 3— MM OT pa3pe3aeMoro Merajuia moJl yrioM
90° unu ¢ HeGobIIUM HAaKIIOHOM (5—10°) B cTOpoHY, 0OpaTHYIO HAMpPaBIECHUIO PE3KU
7.3. IlogorpeTs NOBEPXHOCTH TOPIIA MJIACTHHBI 10 TEMIIEpaTyphl, OJU3KOM K TeMIeparype
IJIABJIEHNUS, IPU PE3KE HUZKOYTIIEPOAUCTOM cTanu — 110 TeMneparypst 1350— 1360 °C.
7.4. 1o nucreuennn 5—10 ¢ OTKPBITh BEHTWIIb PEXKYILETO KUCIOPOAA U HAYaTh MIPOLIECC PE3KU
nepeMenIeHueM pe3aka BAOJb JIUHUH pe3a.
7.5. Ilocne mpope3anus miaacTuHbl Ha 15—20 MM ycTaHOBUTH yrod HakioHa 20—30 °C.
7.6. B npouecce pe3ku pe3ak nepeMeniaTtb paBHOMEPHO € ITOCTOSIHHOM CKOPOCTBIO; PE3KY BBIIOIHSTH
Ha ONTHMaJIbHON CKOPOCTH, HA YTO YKa3bIBAET MMOTOK MCKP, BBUIETAIOMIMX MO yriioM 85—90° k
paspe3aemMoil MOBEpXHOCTH; MPU CIUIIKOM MO CKOPOCTH PE3KU MOTOK UCKP BBUIETAET B CTOPOHY,
o0paTHYIO TIEPEeMEIICHHIO Pe3aKa, a MPu OOJBIION — MO YTIIOM MEHbIIe 85°.



7.7. I1o OKOHYaHHUH PE3KH 3aKPBITh BEHTHIIb PEKYILEr0 KUCIO0PO/1a, 3aTEM BEHTHIIb TOPIOYETro raza u
IIOJIOTPEBAIOLIETO KUCIOPOA.

IloaroroBka KPOMOK MO/ CBApKy

1. IloBropuTh 1. 1—6.

2. IloaroToBUTH KPOMKH Ha MeTaJlIe TOIIHMHON 20 MM o1 V-00pa3Hyro pa3ienky.

2.1. Harpetb noporpeBaromuM IiaMeHeM pe3aKa OBEPXHOCTh TOPLIA pa3MEUYEHHOM MIIACTUHBI 10
TeMIIepaTypbl BOCIUIAMEHEHHUS MeTaJlla B KUCIopoAe (1 HU3KoyriepoaucTon cramu — 1350—
1360 °C). Yron HakJIOHA TOJIOBKHM pe3aka K U3/IEIHI0 a OAIePKUBATh B mpejaenax 45°.

2.2. Ilogath Ha HArpeTHI METAILI CTPYIO PEXKYIIETO KUCIOPO/a U, KaK TOJIBKO METAJLI IPOPEKETCS
Ha BCIO TNTyOuHY, MepeMellaTh TOJI0BKY pe3aka BIOJb JIMHUU pe3a. YTol (3 MEeXy OChIO TOJOBKH
pe3aka 1 NOBEPXHOCTBIO Pa3pe3acMoro MeTajia B Hauase MpoLecca pe3Ku J0JKEH ObITh MOopsaKa
90°, B mpouecce pe3ku — nopsiaka 60—70°.

2.3. Cnenyer uMeTh B BUAY, UTO IOBEPXHOCTH pe3a OyAYT MOIyYaThCsl HEOJUHAKOBBIMU.
[ToBepxHOCTH b Bceraa nyuiiie, 4eM MOBEPXHOCTH a. OTuIaBieHUE MeTajlla CBEPXY OOBSICHIETCS TEM,
YTO B 3TOM MeCTe KOHLIEHTPUPYETCsl OObIIee KOJIMYECTBO TEIUIOBOW YHEPTUHU TOAOTPEBAIOIIETO
IJIAMEHHU, a CKPYTJIEHUE HIDKHEW KPOMKHU 00YCIOBIICHO NEHCTBUEM JKUKOTO IIJIaKa U KUCIOPOIHON
CTPYH, BBIXOJSAIIEH B CTOPOHY IIOBEPXHOCTH a. B CBSI3U C U3J10)KEHHBIM HYXKHO CTPEMUTHLCS K TOMY,
YTOOBI B OTXO/IBI I1IJIa 00pe3b ¢ MOBEPXHOCTHIO a.

Bbipe3ka oTBepcTHil HA IUIACTHHAX

1. I[TonoOpaTh muacTUHy U3 HU3KOYTIepoaAucToil ctanu pazmepom 300 X 200 X 20 mm.

2. OYUCTUTD NTOBEPXHOCTb OT OKAJIMHBI U IPYTUX 3arpsi3HEHUH.

3. Pa3metuts MenoM Gurypsl THIA TPEYrojdbHUKa, KBapaTa, KOJbLa.

4. HameTuTh HEHTPBI OyIyIIMX OTBEPCTHH, /Ui 00eCTIeYeHNsI Hadala pe3KH, a B purype Tuna Kojbla
HAaMETHUTh €IIE U LIEHTP ISl YCTAHOBKH HOXKKHU TEIICKKH.

5. [IpocBepnuth 0TBEpCTHUS CBEPIOM auaMeTpoM 10— 12 mMm.

6. Pacnionoxuth miiacTuHy Ha MOJICTaBKax AJis pe3ku. ObecredynTh cCBOOOTHOE yajIeHHEe IPOTyKTOB
PE3KH.

7. [ToAroTOBUTH MOCT Ta30KUCIOPOIHOM PE3KH K padoTe.

8. 3axkeub MojiorpeBarollee miaMs pe3aka 1 Bolpe3aTh (GUIypbl 10 Pa3METOYHBIM JTUHUSIM.

8.1. Pacrionoxxuts miamst pe3aka HaJl KpOMKOW OTBEPCTHSI MEPIEHAUKYIISPHO U HA PACCTOSTHUH 2—3
MM 0T siapa. Harpers MeTam 1o TeMieparypbl BOCIIJIAMEHEHHSI €70 B KHCIIOPOJIE.

8.2. OTKpBITh BEHTHJIb PEXKYILEr0 KUCIOPOJIa U BBIMOIHUTh PE3KY.

8.3. HarpeTs KpoMKY OTBEPCTHSI, PACIIOIOKEHHYIO OJIFKE K HAIIPABJICHHUIO PE3KH, 10 TpeOyeMon
Temnepatypbl. HanpaBuTh CTpyIo pexyIiero KUCIopoaa Ha HarpeTylo OBEPXHOCTh U BBIPE3aTh
MPSIMOYTOJIBHYIO QUTYPY.

8.4. YcTaHOBUTH Ha TOJIOBKY pe€3aKa OMOPHYIO TEJIEKKY € IUPKYJIEM, 3a)Keub IU1aMsi, yCTaHOBHUTh
pe3aK B HCXOJIHOE IMOJIOXKEHHUE JJIs1 BBIPE3KHU KOJIbLIAa IO BHELTHEMY KOHTYPY.

8.5. BBINMOMHUTH pe3Ky MO0 BHELUIHEMY KOHTYPY KoJiblia. OCTaBUTh HEMPOPE3aHHBIM YUaCTOK JJTMHON
40—50 mm.

8.6. IlepeBecTu pe3ak B HCXOJHOE MOJIOKEHUE HaJl OTBEPCTUEM. BrIpe3aTs BHyTpEHHUI KOHTYD
KOJIbIIa 10 BceMy nepumerpy. [1o okoHYaHuM pe3Kku NPUHSTH MEpbl, HCKIIIOYAIOLIUE ePEeKOC HIN
IIaJICHUE FOJIOBKHU PE3aKa, BCIEACTBHE IOTEPU TOUKH OMOPBI HUPKYJIEM U POJIMKOM, IBUTABLIIMMCSI 110
MeTay.

8.7. CHATH TENEXKY € TOJIOBKM MYHJLITYKA M BBIPE3aTh KOJIBIIO.

Pe3ka npoduibHoro merasia

1. BBINOJIHUTE pE3Ky yroJka.

1.1. Yeranosuts yronok 40 X 40 mm (60X60 MM) Tak, 4ToObI 00ECTIEYUTh PACCTOSHUE O] YTOJIKOM
100— 150 mm 17151 cBOOOTHOTO BBIOpOCA MPOJTYKTOB PE3KH.

1.2. YcTanoBuTh TpeOyeMyr0 MOIIIHOCTH TTO0TPEBAIOIIETO TJIaMEHH.

1.3. Ocy1mecTBUTh PE3KY TaK, Kak [OKa3zaHo Ha puc. 4, a. CHayana npope3aTb OJHY IOJIKY CHU3Y
BBEpX, 3aT€M pe3akK IJIaBHO Pa3BEPHYTh, YCTAHOBUTH MEPHEHIUKYISIPHO BTOPOU MOJIKE U 3aKOHYHUTh
pe3ky. IlocnenoBaTebHOCTh PE3KU MOYKHO U3MEHHUTD.

2. Pa3pesarh 1ByTaBpOBYIO OaNKYy.

2.1. HauaTb pe3Ky ciaenyeT ¢ BepXHEW TOUKM OAHOM U3 NoJIoK. [Ipope3ars nosky Ha BCIO IIMHY U



ToNUHY. J{715 3TOro npu noaxojie pe3aka K CTOMKe OaJIki CKOPOCTh PE3KH YMEHBIIUTH C LIETbI0
IIPOpE3aHusl CTOMKHM Ha HEKOTOPYIO BEIMUNHY | 10 Touku A.

2.2. IlepemecTuTh pe3ak B TOUKY A U YCTAHOBHUTH €ro MEPHEHAUKYIIPHO CTOMKE JBYTaBPOBOM
6anku. Harpers MeTarmut u mpope3aTth CTOMKY 10 ToukH b.

2.3. YCTaHOBUTH Pe3aK B BEPXHIOIO TOUYKY BTOPOMl MOJIKH U 3aKOHYUTh PE3KY.

Pe3ka mBessiepa

1. YcraHOBUTH MYHIIITYK pe3aka Mo YIJIOM K MOBEPXHOCTH LiBeiepa. Harpetb KpoMKy U HauaTh
pE3KY.

2. BeINOJAHUTB PE3Ky B TAKOM K€ MOPSIIKE, HO PE3aK pa3MECTUTh CHAPYXKU KOHTYpa LIBEJUIepa.
Pe3ka npyTkoB KBaAPaTHOrO Npopuiis

1. Hauats pe3ky c yria. ['0j10BKy pe3aka yCTaHOBUTH 110/ YIJIoM puMepHo 45° Harpers metamt 10
TeMIiepaTypsl BociuiameHeHus. [lepeBectu rogoBKy pe3aka B BEpTHKaJIbHOE NoJioxkeHne. Hauate
pE3KY.

2. B KOHIIE pe3KH HAKJIOHUTH T'OJIOBKY pe3aka Ha S— 10° B CTOpOHY, TPOTUBOIIOI0KHYIO
HaIpaBJICHUIO PE3KH, C TEM YTOOBI B IEPBYIO OUYEpE/Ib MPOPE3aTh HIKHUMA yroJl.

Pe3ka npokara kpyrjoro npopuiis

1. Harpets MeTaiu1 B BepxHel TOUKe (3€HUTE) Kpyra 10 TeMIiepaTypbl BociuiameHeHust. [lepeBectu
TOJIOBKY pe3aKa B MOJIO)KEHHUE, IIYCTUTh CTPYIO PEXKYILEro KUCI0pOAa Ha HArPEThI y4acTOK
MeTaJa.

2. OcyIecTBUTh Pa3IeTUTENBHYIO PE3KY, IepeMeliasi TOJIOBKY pe3aka B MoJokeHus 3—o6.
PaccrosiHre MyHAIITYKa OT IOBEPXHOCTH METaJUIa MOJEPKUBATh IOCTOSTHHBIM.

3. BbINOIHUTE pe3Ky MO CXeMeE.

4. [Ipou3BOAUTENBHOCTH MPOLIECCA KUCIOPOIHOMN PE3KHU MOBBICUTCS, €CIIM OCYIIECTBIISATh PE3KY
HECKOJIbKUX MPYTKOB, PACIIOIIOKEHHBIX APYT 3a ApyroM. OcOOEHHOCTh Ipoliecca pe3KH COCTOUT B
TOM, YTO B MECTaX MEPEX0/1a Ha Ka)/Iblil MOCIEeIYIOIIMHA IPYTOK HYKHO HAKJIOHATh MYHAIUTYK
pe3aka B CTOPOHY, OOpaTHYIO HalpaBIECHUIO PE3KU.

Pe3ka Tpy0o

1. Pasmetuts TpyOy, UCIIONB3ysS METANIMYECKYIO THOKYIO JIMHEHKY U Mel. OnoscaTts TpyOy
JINHEWKOMW, ITPOBECTH PA3METOYHYIO JIMHUIO MEJIOM

2. TpyOy pacnonoxuTh Ha POJTUKOBOM CTEHJE.

3. Ha rosioBke MyHAIUTYKa IPUKPENUTH KAPETKY

8. BeIpe3aTh KaHaBKH 110 JIMHUAM Pa3METKU. 3aMETUTh BPEMsI HarpeBa MeTaljla 10 TEMIIEpaTyphbl
BOCIUIAMEHEHUS U BPEeMs PE3KU B KaXKJIOM YIPaXHEHUH (IIPHUBJIEYb TOBAPHILA IO FPYIIIE C
cekyHaomepoMm). [locie BeIoIHEHHS yIpa)KHEHU CPaBHUTH PE3yJbTaThl U CAEIaTh
COOTBETCTBYIOIINE BbIBOJIBI.

8.1. BrIpe3ky kaHaBKM HadaTh C HarpeBa BBICTYIAIOIIEr0 MeTaa, 00pa3oBaHHOTO 3apyOKon
3yousiom. CKOpOCTb BBIIEPkKaTh HOPMAJIbHOM, KaK U NP pe3Ke KaHABKHU 2.

8.2. IIpouecc pe3ku no JIMHUM Ha4aTh C HarpeBa IUVIOCKOM MOBEPXHOCTH IIJIAaCTUHBI. Pe3ky BecTH Ha
MOBBIIIEHHOW CKOPOCTH.

8.3. IIpouecc pe3ku Mo IMHUK Ha4aTh ¢ HAarpeBa M pacIUIaBICHUS KOHIIA PUCAI0YHON
HU3KOYTJIEPOAUCTOMN MPOBOJIOKU AMAMETPOM MM Ha MOBEPXHOCTH METaIa, T. €. HAHECTU B Hayaje
pe3a pacIIaBIeHHbII METAUI IPOBOJIOKH U ITYCTUTH CTPYIO PEXYIIETo Kuciaopoga. CKOpoCcTh pe3Ku
YMEHBIIUTD [0 CPABHEHUIO CO CKOPOCTHIO BBIPE3KU KaHABKH 3.

9. CHATH OBEPXHOCTh MeTaJuIa Ha 1yOuHy 8—10 MM rpy0oil 1 4McTOi MOBEPXHOCTHON PE3KOH.
10. Beipe3ats nedekTHOE MECTO B KOpPHE IIIBA HA paHEE CBApEHHBIX oOpa3max (ToimmuHa Metaya 10
MM).

10.1. OtcTynuTsh oT AedekTa Ha pacctosinue 10— 15 MM BopaBo . Beipe3aTs kaHaBKy Ha ITyOHHY
3aneranus nedexta. Pe3ky 3aKkOHYMTh IPUMEPHO Ha cepeinHe J1e(eKTHOrO MecTa.

10.2. Hauatp pe3Ky B TOUKE, OTCTOAIIEH OT AePeKTHOTO MecTa cieBa Ha 10—15 MM, u 3aKOHUNTH
BBIpE3KY JledeKTa, epeMelnias Iiams pe3aka ciieBa Harpaso.

[1l. MammHaHas KUCTOpOaHAs pe3Ka

Pe3ka jiMCTOB O NPSIMBIM YIJIOM

1. PacnonoXuTe YUCTHIN JTUCT U3 YIJIEPOJUCTON CTAIH TOJIMHON 20 MM Ha MOJICTaBKaX B
TOPU30HTAIILHOM IIOJIOKEHHH.



2. IloaroroButs k padote mamuny ACIII-70, cocTosIyio U3 KOJIOHHBI, IAPHUPHON pambl, KOIIHUPA,
MarHMTHOM KaTYyUIKU, PE3aKOB WK NEPEHOCHYIO0 MalIMHY «MuKpoH-2», « MI'TI-2».

2.1. IIpoBepuTh NCIPABHOCTH MAIIMHBI BHEIIHUM OCMOTPOM H ITyCKOM €€ Ha XOJIOCTOM XOJy.

2.2. YcTaHOBUTH KONMP HAa KOHCOJIM MAlIMHBI.

2.3. YcTaHOBUTH IApaMETPhI PEXKMMA PE3KU: TaBICHUE KMCIOPOAA U alleTUIIEHA, CKOPOCTb PE3KH,
paccTosiHuE MEXy TOPLIOM MYHJIITYKA ¥ [IOBEPXHOCTBIO METAJLIA, PACXOJ1 ALlETHIIEHA U KUCJIOpOAa.
2.4. 3axeup NONOTPEBAIOLIEE 1AM M OTPETyJIUPOBATh 10 HOpMainbHOro. IlycTuTs cTpyro pexymero
KHCJIOPOAA U YOSOUThCSA B OTCYTCTBUH HapyIICHUS! (POPMBI OO PEBAIOILETO TNIAMEHH.

3. Beipe3artsb aetaib.

3.1. ITogBectu pe3ak K HaAYaIbHON TOUKE pe3a U PACHOJIOKHUTh €ro TaK, YTOObI OCh PEKYILIEro KaHaia
MYHJIIITYKA HaXOUJI1ach HaJ TOYKOM Havaa pesa.

3.2. Harpets MeTan 10 MOSABIIEHUS BAHHOYKH PAcILIaBJICHHOIO METaJlIa.

3.3. BxirouuTh nepeMelieHue pe3aka Ha OHMKEHHOM CKOPOCTU U PeXYIIUM KUCIIOpOA
IIOHM)KEHHOTO JIaBJICHUS, 3aTEM ITIOCTEIICHHO HApAIMBaTh JAaBJICHUE PEXKYIIEro KUCIOPOAa 1O
tpebyemoro. [lnams npu 3ToM OyAeT HOCTETIEHHO BPe3aThCs B METaJl, OpBI3TH OyayT
BbIOpACHIBATLCA CTPYEH KUCIOpOia BBEPX MUMO Topua MyHamryka (puc. 10) K momenty
YCTaHOBJICHHUSI HOPMAJILHOTO JAAaBJICHHSI PEXKYIIET0 KUCIOPOa OTBEPCTHE OyAeT IpoOUTO
(MTENbHOCTD MPOXKUTAHUS OTBEPCTHUS COCTABIACT nopsaka 0,5 MUH Ui JAHHOM TOJILMHBI
Metayia). [Tocie mpoOUBKY OTBEPCTHS BKIIOYUTH 3aIaHHYIO CKOPOCTh IepemMenieHus pe3aka (300—
340 MM/MHH).

3.4. Ilo oKOHYaHUM BBIPE3KHU AETAIH MEPEKPBITh BEHTUIIb PEXKYILET0 KHCI0PO/1a U IIEPEBECTH PE3aK B
HCXOJHYIO TOUKY JJIs BBIPE3KHU cienyrolei aeranu. [lo okoHYaHuu ypoka WM IIpy NepephIBe B
pabote Oosiee MUH MOTAaCHUTH TUIAMS, 3aKPBITh BCE Ta30BbIE BEHTUIIH, OTKIFOYUTh MALIHHY OT
JNEKTPOCETH.

IV. KauecTBO KHCIIOPOJHOW pe3KH

1. KauecTBO pe3ku onpezensieTcs TOUHOCThIO pe3KH. TOYHOCTh pe3KH 3aBUCUT OT KBaJTH(PUKALUN
pe3urKa Ipyu pyqHON pe3Ke U BO3PACTAET MPU PE3KE HAa MALIUHAX C PYYHBIM 3JIEKTPOMAarHUTHBIM,
(OTO3JIEKTPOHHBIM U IPOTrPAMMHBIM YIIpaBiieHHEM. BesnurHa OTKIIOHEHUH OT 3aJJaHHOT0 KOHTYpa
3aBHCHUT TAKXKE OT JUIMHBI, TOIIIIHBI, COCTOSIHUS TOBEPXHOCTH JIUCTA, (POPMBI BBIPE3aEMOI
3ar0TOBKH, YCTaHOBJICHUsI IPAaBUIIBHOM IIOCIIEN0BATEIBHOCTH PE3KH U IP.

2. KauecTBO pa3nenureabHON Pe3KU XapaKTepU3yeTcs OTKIOHEHUEM ITOBEPXHOCTH pe3a OT
NIEPIEHIUKYJIIPHOCTH U IUPUHON pe3a. HenepneH iuKynsipHOCTb MOXKHO CHU3UTh TOYHBIM
BEJICHUEM pe3KH 0e3 OTKIOHEHUH pe3aka OT BEPTUKAIBHOTO MOJIO0KEHUS.

3. KauecTBO MOBEPXHOCTHU Pe3a OLEHUBAETCS CAEAYIOIUMU TapaMeTPaMHU.

3.1. IlllepoxoBaTOCTHIO MOBEPXHOCTH, T. €. KOJIMYECTBOM OOPO3/10K HA €AUHULLY JUTMHBI U TITyOMHON
00pO3/I0K, OCTaBIIEMBIX pEXYILEH cTpyeil Kucaoposa.

3.2. OTkJIOHEHHEM OOpO3/0K OT MPSMOJIIMHEHHOCTH B pe3yjbTaTe OTcTaBaHus /| oT ocu MyHIIITYKa
peXyIIEen CTPYH KUCIOPOIa.

3.3. OnnaBieHueM KpPOMOK.

3.4. HanuuneM minm OTCYTCTBUEM TpaTa.

I'OCT ycranaBnuBaeT TpH Kjlacca KauecTBa MOBEPXHOCTH MPH MAaLIMHHON pe3ke: 1-# kitacc —
BBICIIINHN, 2-i KJIacC — TMOBBIIIEHHBIN, 3-i KJ1acc — OOBIYHBIN. /{715 KaXKI0T0 Ki1acca yCTaHOBJIEHBI
npeieiabHbIE JOMYCKH.

IpakTuyeckoe 3ansaTue Nel2. TexHosiornueckasi KapTa MmJa3sMeHHOH pe3KH MeTaJlia
(Bpemsi BbINOJIHeHHsI PadoThI 8 yaca)

Ilenb: 03HAKOMUTBCS ¢ KOHCTPYKLIMEN YCTAaHOBOK JUIS IJIa3MEHHO-AYTOBOU pe3KU
XoJ paboThl

1. Ha3zoBuTe OCHOBHBIE Y3JIbI MJIA3MOTPOHA.



1. Onwucare B BUE TAONUIIBI TEXHUYECKUE XapPAKTEPUCTUKH T1azMoTpoHa PJIM-2-66.

2. OmpenenuTe Ha PUCYHKE OCHOBHBIE AJIEMEHTHI CXEMbl BHEIIHMX COCIUHEHHH KOMIUIEKTa
KAII-I s rirasMeHHOM pe3Ku:

A - pe3ak;

b - merann;

B - ncrounuk nuTaHus TOKa;
I" - Gannonsl ¢ razamu;

J1 - OXJaxaarolyro BoAY;

E - xa0enp MIJIaHTOBEIN TAKET;

X - xosnekTop-cTpyOLHHY.

1. CdopmynupoBaTh BBIBOJ 3amucaTh B TETpajb W IEpecKa3aTb YCTHO CYIIHOCThb Ipolecca
PE3KH IUIa3MEHHOM AYTrOM.



IpakTuyeckoe 3ansiTue Nel3. TexHosiornyeckasi KapTa Ha HAIJIABKY NPH U3Tr0TOBJIEHUH
HOBBIX JIeTaJjieil, Y3J10B 1 HHCTPYMEHTOB
(Bpemsi BbINOJIHEHUS Pa0doThI 8 yaca)

Lenv pabomei: mpuoOpecTy HEOOXOAUMbIE HABBIKM BHIOOpa HanboJiee BHICOKOIIPOU3BOAUTEIBHOTO U
MPOCTOTO croco0a BOCCTAHOBIICHUS MEPBOHAYAIBHBIX Pa3MEpPOB JACTAIN M HAHECEHHs CJIOS METallia
c Oosee BBICOKHMH (bU3HKO-MEXaHUYECKUMHU CBOMCTBaMH.
Iloozomoska oemaetl K Hanniaske
B OosblimHCTBE Ciiy4yaeB JAeTaju, MOCTYMAMOIIKE JUIsi PEMOHTA, CUJIBHO 3arps3HEHbI, 3aMacleHBI,
MOKPBITHl PXKAaBUMHOM WM Kpackod. IlosToMy OHM HOMKHBI OBITH IMPEIBAPUTENILHO OYHILEHBI
MEXaHHYECKUM TyTEeM WJIH MPOMBIBKOM, a 3aTe€M PacCOPTHPOBAHBI MO BHIY W CTEIMEHH H3HOCA.
HanaBka mo mioxo moAroTOBJICHHON MOBEPXHOCTH MPUBOIUT K HEMpoBapaM, 00pa3oBaHUIO MOP U
PaKOBUWH, 3arpsi3HEHUIO 11Ba HEMETAJUTMUYECKUMH BKIFOUCHUSMU. VI3HOIICHHAs WM TIOBPEXKICHHAS
pe3b0a mepeq HAIUIaBKOM MOJHOCTBIO yaajiseTcs. JTO HEOOXOAMMO MOTOMY, YTO I'peOHU pPe3bObI
NPEIMATCTBYIOT HAIUIaBKE IOBEPXHOCTH KOPOTKOW nayroil. Kpome storo, B yrayOieHue pe3nObI
BIIEpEIM [Jyrd 3aTeKaeT UUIaK, KOTOPbIA 3aTeM OCTaeTCs BHYTPU HAIUJIABICHHOTO BaJHKa.
NMeBminecs Ha HamIaBIsIeMOW YacTH OTBEPCTHS, Ma3bl WIM KaHABKH, KOTOPBIE HEOOXOIUMO
COXPaHUTD, 33ICTBIBAIOTCS MEIHBIMU WK TpaduTOBBIMU BCTaBKaMu. Crioco0 3aKperuieHHs] BCTaBKH
Mepe]l HAIUIaBKOW BBIOMPACTCS JKCIICPUMEHTAIBHBIM IYTEM NPUMEHHUTEIBHO K KaXKIOH JeTaiu
OTJENBHO.

[ToBepxHOCTH AeTanu, HE MOJABEPralONIMecs HAaIIaBKe, B cllydyae HEOOXOAMMOCTH, 3alIUIIAIOTCS OT
OpbI3r, OKHUCIIOB CYXHM WJIA MOKPBIM acOECTOBBIM KapTOHOM WM TKaHbIO. [l TpaBHIBHOM
OpraHM3aIfy MOATOTOBKH JIeTaJel K HAIlIaBKe W BBHIMIOJHCHHS HAIJIABOYHBIX PabOT HEOOXO0IUMO
MOCJie OCMOTpa U 3aMEepPOB U3HOCA JIeTallell COCTaBUTh KapTy TEXHOJIOTUYECKOTO MPOoIecca PeMOHTA.
B Helt MoJDKHBI OBITH OTpa)KEeHBI MPUYMUHBI U XapaKTep W3HOCA, YCIOBUS padOTHI JeTaliel, 00beM
paboT, BUI M CIOCOO HAIJIaBKU, MapKa W JAUAMETP 3JEKTPOJOB, PEKUM M TEXHOJOTHS HAIJIaBKU,
BpeMs Ha BBHINOJIHEHUE padoT, IOCIEAOBATEIBLHOCTh OIEpaluii, MPHUITYCK Ha MEXaHHYECKYIO
00paboTKy, HEOOXOAMMOCTh MPEABAPUTEIBHON M MOCIEAYIOUIEH TepMHUECKO 00pabOoTKH.
1.2. Buibop 9NEeKMPOo008
BriOpanHbie 37€KTPOIbl JOMKHBI 00€CTIeYnBaTh HAIUIABICHHBIM METaJll BBICOKOW M3HOCOCTOMKOCTH,
YIOBJICTBOPUTEIILHON BSI3KOCTH, JOJDKHBI 00J1a/1aTh XOPOIIMMHU HAIUIABOYHBIMH CBONCTBaMH, OBITh
JenieBbIMU. HarmaBieHHbI MeTana OKEH YIOBIETBOPUTENHLHO 00pabaThIBATHCS MEXaHUYECKHM
ciocoboM. CBoiicTBa HAIUIaBIEHHOTO METa/Ia, B OCHOBHOM, ONPEICISIOTCS €ro XUMHYECKHM
COCTaBOM M TepMOOOpaOOTKOM. XWMHUYECKHI COCTaB HAIUIABIEHHOTO CIIOS M3MEHSETCS 3a CYeT
BBEJICHUS JICTUPYIONIMX KOMITOHEHTOB. Hawbosiee ACmIeBEIMH M JIOCTYIHBIMH W3 HUX SIBISICTCS:
yraeposa, MapraHel, XpoMm, KpeMHui, TutaH. OHM TOBBIIIAIOT TBEPAOCTh U HM3HOCOCTOMKOCTH
MeTaJla TP UCTHPAHWU. MapraHell ¥ XpoOM IPH BBEACHHH WX B MAaJIOYTJIEPOIHMCTYIO CTaJb B
konnuectse 8,0 - 27,0 % nosblmaer ee n3HOCOCTOUKOCTh B 4,0 - 5,0 pa3. BeicokoMmaprannoBucras
CTaJIb XOPOIIO paboTaeT MPHU BHICOKHUX YCIBHBIX M YAAPHBIX Harpy3kax. BeICOKOXpOMUCTAs CTalb
(xpoma Gonee 18,0 %) oOmamaer Manoi ygapHO# BSI3KOCTBIO, TOITOMY €€ HE ClelyeT MPUMEHSTh
IpH HalJIaBKe JIeTaliei, padoTaromuX IpH yJapHBIX Harpy3kax. JlermpoBaHue HaIUIaBJICHHOTO
BaJMKa OCYIIECTBISETCS C TOMOIIBIO AJIEKTPOJHOTO TOKPBITUS, B COCTaB KOTOPOTO BXOJIST
JIETUPYIOIIAE KOMIIOHEHTHI, JIMOO C TIOMOUIBIO DIIEKTPOAHOTO CTEPIKHS, H3TOTOBICHHOTO W3
JIETUPOBAHHOMN CBapOYHOU MIPOBOJIOKH.
HamaBka WM3HOIICHHBIX JETalCH MAaIlWH, W3TOTOBJICHHBIX W3 YIJICPOJHUCTHIX WM JISTHPOBAHHBIX
CTallel W He TOABEPTaloINXCs IOCJIE HAIUIaBKH TePMOOOpPaOOTKE, MPOM3BOAUTCS DICKTPOIAMH
000 Mapku, 00ECTICUMBAIOITUMU HEOOXOIUMYIO TBEPIOCTh MIIH M3HOCOCTOMKOCTh HAIIABIIEHHOTO
Metaia. Ecnam ke BOCCTaHOBIEHHBIC AETamd TOJBEPraloTcs TepMooOpabOTKe, TO HaIJIaBKa HX
MIPOU3BOJIUTCS TAKUMH 3JICKTPOJaMHK, HAIUIABJICHHBIM METal KOTOPBIX JIOMYyCKaeT 3Ty oOpaboTKy
0a3 CHIDKEHUS TBEPJIOCTU U JAPYTrUX MEXaHHMUECKUX CBOWCTB, Hampumep, annekrpoaamu L[[C-2, O3H-
250, O3H-300. B HarutaBieHHOM MeTajulie JeTajel, MOABEPraroluxcs 3aKalike, TOJDKHO OBITh He
MeHee 0,35 % yriaepona, Y4TOOBI MeTal Mor MOABEPraThCs 3aKajKe.
DNEeKTpOabl Ui HAIUIAaBOYHBIX pabOT B 3aBHCHMOCTH OT XHMHYECKOTO COCTaBa M TBEPAOCTH
HAIUTABJIIEHHOTO METalia JEJSATCS Ha TUIBL, & B 3aBUCHMOCTH OT XUMHUYECKOTO COCTaBa MOKPHITHUS -



Ha MapKH.
DNeKTpoabl, NpPUMEHsIEMbIe Uil HAIUIaBOYHBIX paboT, pa3fessioT Ha CIEAYIOIIHE TPYIIIBL:
1.2.1. Jlns HamiaBKy JAeTalied, paOoTaroluxX Ha W3HOC IpH O0OBMHBIX Temmeparypax: O3H-250,
O3H-300, O3H-350, O3H-400; T-590, ITH-250, IC-1, BX-2.
Mertasl, HaIUIaBJICHHBIA ATHMH JJICKTPOJAMH, HMEET CPEJHIOI0 M BBICOKYIO TBEPAOCTb,
YAOBJICTBOPUTCIIbHYIO IINIACTUYHOCTD U BA3KOCTb U OTHOCHUTCH K IICPJIIMTHOMY KJIACCY. Hamnasouusri
METaUI B 3aBHCHMOCTH OT XHMHYECKOTO COCTaBa MOJKET MOJBEPraTbCs WM HE IOJIBEPraThCs
TepMooOpaboTke. Takue 31eKTPOabl MPUMEHSIOTCS Uil HAIUIaBKH 3yObEB HKCKAaBaTOPOB, JIEMEXOB,
HOXeH OyibJI03epOB, TYCEHHMII M 3BE3/I0YEK TPAKTOPOB, JeTalIel TOPHO-IIPOXOJAHOTO 000pYI0BaHUS,

KoJIec HOJIBHYKHOTO COCTaBa, penbCoB u T.JI.
12.2. JIns HaruiaBKu jAeTaineil, paOoTaloluX Ha W3HOC IPU MOBBINIEHHBIX TeMmmeparypax: -1,
LII-2, L1I-3, I1H-3, 11H-4;
O3H-1, HX-2, OH-60M.

OTH  DJIEKTPOALI JAlOT B  HAIUIABJIEHHOM CJIO€ TMEPJIHMTHYIO XPOMOBOJIB(PAMOBYIO  HIIH
XPOMOMApPTaHIIOBUCTYIO CTallb. [IpUMEHSAIOTCS ISl HAIUIaBKKA IITAMIIOB TOpSYEd IITaMIOBKH,
JeTaNe Ky3HEUHO-TIpeccoBOro obopyaoBaHus. Kak mnpaBuiio, HaIuTaBJICHHBIC H3ACIUS TIEPE.
MEXaHHYECKON O00pa0OTKOH OTKHraloTCs, a IOCIe Hee TMOJBEPraloTcs 3aKadke M OTITYCKY.
1.2.3. DneKkTpoasl JUisl HAIUIABKU PEXyIIero nHeTpymeHTa. OHU Jar0T HaIUIaBICHHBIM METall TUIa
OBICTpOpPEKYIIEH CTaJH; U-1M, HU-1JI, ou-1v, T-268, T-293.
1.2.4. DnexTposasl, MpeaHa3HAYEHHbIC JJISI HAIUIABKM SPO3MOHHOCTOMKHX MOBEPXHOCTEH JeTajeH,
paboTarommx NMpH BBICOKMX TeMIlepaTypax M arpeccuBHbIX cpemax: [[H-2, IIH-3, IIH-6, IIIH-8.
[IpumensitoTcss UIs  HalJIaBKU JeTajel apMaTypbl MapoOBBIX KOTJIOB, HAacOCOB M TypOUH
raporeHepaTopoB. B HaruiaBlIeHHOM CJI0O€ TakHW€ SJEKTPOABl JAIOT CTPYKTYPY CTEUIUTOB WIIH
COpPMaMlTOB.

1.2.5. Dnektpopl, npegHa3HAaYeHHbIE U1 CBApOYHbIX paboT. OHM JalOT HaIIaBJICHHBIH METasll C
BBICOKOW TBEPJOCTbIO, HO MOTYT CYILIECTBEHHO MOBBICUTH HM3HOCOCTOMKOCTH JETall W JaloT
BO3MOYKHOCTh TOJIBKO BOCCTaHOBHUTH pa3sMmepsl U Qopmy neramu: YOHU 13/45, MP-3, MHO-4.
1.3. Texnonozcusn HANJIAGKU CMAIbHBIMU 91eKmpooamu
HamnaBka ManoyriepoaucThiX ¥ HU3KOJIETHPOBAHHBIX CTaJIeH MPOU3BOAUTCS OOBIYHBIM CIIOCOOOM U
pu OOBIUHBIX YCIOBUAX. Bo BpeMsi HammaBKu 3JIEKTPOJI TOJKEH OBITh HAKIIOHEH moJ yriom 15-20°
K BEPTUKAIU BO HM30C)KAHUE TIOMATaHWsS J>KHJIKOTO MUIAKa HA eIIe HepacIUIaBICHHBIA MeETaJll.
HamnnaBka nomkHa OCyIIECTBIATHCS YIVIOM Haszai. s mody4yeHus y3Koro BajlMKa IIMpPUHOM a0 1,5
JTUAMETPOB AJIEKTPOJIOB, AJIEKTPOJ MPU HAIJIaBKE MEePEMEIIAeTCsl MPSIMOJIMHEMHO 0€3 MOomepedHbIX
kosebOanuit. OHaKO U3-32 BHICOKOM CKOPOCTH OXJIAXKIACHHS B METaJllIe HAMJIaBKU MOTYT OCTaThCs HE
YCIEBIIINE BBIJEIUTHCS Ta3bl U NUIAKOBBIC BKIIOUeHUs. C IEIbI0 YCTPAaHEHHUS Takux Ae(EKTOB MpU
HaIUTaBKE HAaKJIaJbIBAIOTCS Oojiee IIMPOKHWE BAIHUKH, KOTOpBIE MOJYYalOTCS MPU TMOMEPEYHOM
KoJe0aTenbHOM nepeMelieHNH KOHILIa 3JEeKTpoa (puc. 1.1).
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Pucynok 1.1 - Cxema HanoxeHus y3KuXx (a) ¥ Iupokux (0) BaJIMKOB IPHU PyYHOU TyroBOM HariaBke
MOKPBITBIMU AIEKTPOIaMU
Taxoif nmpuem yBelIMYMBAET MPOrPeEB KPOMOK BalIMKa U 3aMeJUISIET CKOPOCTh OXJIAXK/IEHUSI CBAPOYHOM
BaHHBI, YUTO YMEHBIIIAET BEPOATHOCTh MOSBICHUS 1e(PEKTOB.



IpakTnyeckoe 3ansitue Nel4. TexHosiornueckasi Kapra Ha HAIVIABKY HArPeThIX 0AJIJIOHOB U

TPYO

(BpeMs1 BBINOJIHEHHUsI padoThI 8 yaca)
Lesb. MOATOTOBKOM Je(PEKTHBIX YYACTKOB K PEMOHTY CBAapKOH (HAIUIaBKOM) C TOBEPXHOCTH TPYOBHI,
CBapHOTO IIBA yIAISIETCs U30JALHMOHHOE OKPBITHE U IIPOU3BOJUTCS OUUCTKA TIOBEPXHOCTH
MEXaHHYECKUM CIIOCOOOM Ha mupuHy He MeHee 200 MM OT TpaHMIl MPEANOIaracMol BEIOOPKH.
JlonyckaeTcst mpy He00OXOAUMOCTHU IPUMEHSTh JONOIHUTENbHbIE (PU3UUECKHE METObI
HEpa3pyLIAOIEro KOHTPOIIsl (MAarHUTHBIHN, KalWJUISIPHBII).

na nanecenus epanuy 8b100pKu HApYKHBIX e(EKTOB U BHIOOpA METOJOB PEMOHTA CBapKOU
(HarutaBKO#) 11€51€C000pa3HO MPUMEHATh HA0OP TMOKUX MIa0JIOHOB KPYIJION, WM OBAJIbHOM, WK
MPSAMOTMHEHHON POPMBI.
OsasnibHas popma BEIOOPKH - BEIOOPKA, MMEIOIIAsi HA HAPYKHON TTOBEPXHOCTH TPYOBI OBATBHYIO
(bopMy ¢ IPSIMOTUHEHHBIMU U KPUBOJUHEHHBIMU TPAHUIIAMHU, IIPH 3TOM, OOJIbIIAS OCh U
MPSIMOJIMHEIHBIE TPAHUIIBI BBIOOPKH JTOJKHBI OBITh PACIIOI0KEHBI BIOIb OCH TPYOBI.
[IpsmonuneiiHas popma BIOOPKH - BEIOOpPKA BIIOJIb OCH TPYOBI, UMEIOIIasi HA HApYKHOU
MOBEPXHOCTHU TPYOBI IPAMOJIMHEHHYIO (OPMY C MapaieIbHBIMUA TPAaHUIIAMHU M OKPYTIICHHBIMU

yTrJIaMu.

MaxkcuMaibHas r1yOrHa BRIOOPKH HAPYKHBIX JIe()EeKTOB JOKHA OBITh He Oostee 60% TOIIMHBI
CTCHKH TPyObI I CBAPHOTO I1IBa, OCTaTOYHAs TOJIIMHA - HE MeHee 5,0 mm. Bribopka
(BpITHOBKA) 1e(HEKTOB TOJHKHA 00ECTIEYMBATD UX MOJHOE YAAJICHHE, IIPH 3TOM TITyOHMHA BEIOOPKH
He JIOJDKHA TPEBbIIATh MNTyOUHY HapyKHBIX JedekToB Oonee yem Ha 1,0 M.

MaxkcumanbHas II0IIaIb OAMHOYHOW BEIOOPKH (KPYTIIOH, MIIH OBaJIbHOM, MITH MPSIMOJIMHEHHON
(dbopMbI), MO0 cyMMapHas IJIOLIab BEHIOOPOK (IO MOBEPXHOCTH Je(EKTHOTO yyacTKa TpyObl) HE
JIOJDKHA TIPEBBINIATH 3HAYEHUH, TPUBEICHHBIX B Tadmuie 1 (rpada 2).
Tabnuma 1 - [TapameTpsl BHIOOPKU HapYKHBIX Je(PEKTOB

Hapyxub1i1
JIaMeTp TPYyOsI,
MM

1

1420

1220

1020

720

530

426

MaxkcumanbHas MIomab
BBIOOPKH (I10 TOBEPXHOCTH ), MM?

35 000

27 950

21 600

16 500

10 650

7000

dopma
BBIOOPKH

3

Kpyrias
OBaJIbHAs
IPSIMOJIMHEWHAs
Kpyriast
OBaJIbHAs
MIPSIMOJIMHENHAS
Kpyriast
OBaJIbHAs
MIPSIMOJIMHENHAS
Kpyriias
OBaJIbHAs
MIpSAMOJIMHENHAS
Kpyriias
OBaJIbHAs

MIPSAMOJIMHENHAS

KpyrJias

[TapameTpsl BEIOOpKH
(pexomeHyeMeIe),

Ilpu mmpune
Jnuna, Mmm p PHHE,
MM

4 5

nuametp 1o 210

10 500 ot 70

10 500 ot 20 10 70
auametp 1o 190

10 430 ot 65

10 430 ot 20 510 65
auametp 1o 165

10 360 oT 60

10 360 ot 20 o 60
nuameTp 1o 145

10 300 ot 55

10 300 ot 20 5o 55
nuameTp 1o 115

mo 215 ot 50

mo 215 ot 20 1o 50

auametp 110 95



OBaJIbHAA 1o 155 ot 45
npsiMoJuHeHas (1o 155 ot 20 1o 45

KomnuectBo MecT PEMOHTA C MaKCHUMaJIbHOM IJ1omaabro BI:I60pKI/I AJIs1 COOTBCTCTBYIOLICTO
JaraMeTpa TpyObl JOJKHO ObITh HE O0JIee OJJHOrO Ha JiBa IOTOHHBIX METpa PEMOHTHPYEMOTO
TpyOOIIpoBOAA.

[Tpu onpeseneHny TIIOMIAM OTUHOYHON BHIOOPKHU ITapaMeTphl HAPYKHBIX JedekToB (riyduna - h,
InMHA - |, mupuHa - b), IpU TONIKMHE CTEHKU TPYOBI S, IPUHUMAIOTCS. PAaBHBIMH COOTBETCTBYIOLIHM
HanOOJBIINM pa3MepaM HapykHOro Aedekra (pucyHok 1a).

i
r:" : '\‘ =
=y
h’ } L ~ | [) L
a)
() (L)] - L -
N Y
=~ v.st TR
. i
e i
il
h’ J L - S ecume T 7 :
0)

Pucynok 1 - CxeMaTu3zanusi HapyXHbIX J1€()EKTOB
a - HapYXHbIN 1ePeKT MeTasuia TpyObl C TOJNIUHON CTEHKHU S;
0 - OJIM3KOPACIIOIOKEHHBIE HApYKHbIE 1e(DEKTHI

JIBa MJIM HECKOJIBKO HApYKHBIX Je(eKTa MOTyT ObITh OOBEIMHEHBI B OJUHOYHBIN JePEKT (PUCYHOK
10), ecu:

- pacCTOSIHUE MEXAY COCEIHUMH HapYKHbIMU Je(EeKTaMU He MPEBbIIIAET TOJIOBUHBI JITUHBI
HauOob1Iero JedeKTa, PU AITUHE HAaUOOIbIIETO 1e(heKTa MEHbIIIE MATH TOJIINH CTEHKU TPYOBI;

- paccTosTHUE MKy COCSTHUMH HAPYKHBIMU JIe(eKTaMH HE MTPEBBINIACT MOJIOBUHBI MATH TOJIIIHH
CTEHKH TPYOBI, IPH IJIMTHE HauOOMBIEro AedekTa OOJbIIIE MATH TOJIIIUH CTCHKU TPYOHI,

mpu ycnoBuu e < 0,5 max (A, B, 5S), rae
- € - paCCTOSIHUE MEX]1y HAPY>KHBIMH JIe(heKTaMu;

- A - HaumeHblIee u3 3HaueHuil Jummnel (11,) nau mmpunst (bl) ogHOro HapyXHOTO NedekTa: A =
min (11, bl);



- B - HanmensbIee u3 3Havenuit 1 (12) wiu mmpuss (b2) apyroro HapykHoro aedekra: B =
min (12, b2);

- S - TOJIIMHA CTEHKU TPYOBI;
- max (A, B, 5s) - MakcumaiibHOE 3HaUY€HHE U3 BeNUUUH A, unu B, nnm 5S.

I'my6una h 06beIMHEHHOTO HAPYKHOTO e eKTa MpUHUMAaeTCs paBHON HanOosbmeit u3 hl, h2: h =
max (h1, h2).

Heckonbko 01M3K0pACIIONOKEHHBIX HAPYKHBIX E(EKTOB AJII BOZMOKHOCTH UX O0BEIUHEHUS B
OJIUH PacCMaTpUBAIOTCS aHAJIOTUYHO, I10CIEI0BATEIBHO IapaMHu.

[Tepen BBIOOPKO# TePEKTHOTO ydacTKa MPOBOAUTCS IPOCYIIKa 0 Temieparypbl 50-70°C
HE3aBUCHUMO OT TEMIIEPATypPhbl OKPYXKAIOIIET0 BO3AYyXa, IPU 3TOM JIOMYCKAETCS MPUMEHSTH MIOCKHUE
ra3oBbl€ NIOJIOTPEBATENN UM Fa30BbIE TOPEIKHU.

Buibopka degpexmmnoeo yuacmra ¢ napysicnvimu deghexmamius 8binOIHAEMC A MEXAHUYECKUM
cnocobom (mumpMaIIMHKON ¢ Ha0OpOM abpa3WBHBIX KPYTOB U AUCKOBBIX MPOBOJIOYHBIX IIETOK) IS
MOJTy4eHUs1 He00X0AUMOM (hOpMBI U TapaMeTPOB BBIOOPKH, IIPU ITOM HAPYXKHbIE IOBEPXHOCTH
CBapMBAEMbBIX KPOMOK, MPHJICTAOIIIE K IPaHUIIAM BEIOOPKH, 3aUMIIIAIOTCS 10 METAITHYECKOTO
6necka Ha mupuHy 10 - 15 Mm.

[TapameTpsl BEIOOpKH A€(PEKTHOrO yyacTKa Kpyriioi, OBaJIbHOM U MPAMOIMHENHON (HOpMBI
IIPUBE/ICHBI HA PUCYHKAX 2, 4 U JOJHKHBI UMETh:

- B IIPO/IOJILHOM CEYEHUH - YarieoOpa3Hyro (opMy ¢ IIIABHBIM BBIXOJJOM Ha HAPY>KHYIO
MIOBEPXHOCTD, TIPH 3TOM, JIJTMHA BEIOOPKH JI0JDKHA IPEBIMIATh (PaKTUYECKYIO JUIMHY Ae(hEeKTHOTO
ydJacTKa He MeHee, yeM Ha 30 MM B KaXXIyl0 CTOPOHY;

- B TIOTIEpeYHOM ceueHnH - U-00pazHyro popMy ¢ CHMMETPHYHON WIIM HECUMMETPHUYHOM Pa3/IeiKoH,
IIPU TOM, [IPU PACIIONOKEHUHU Ae(PEKTOB B BEpXHEH M HU)KHEN YeTBEpPTAX TPYyObl peKOMEeHaAyeTcs
CUMMETpHUYHAsI pa3iesika KpOMOK B IIONIEPEUHOM CEYEHHH € yriamu ckoca 25-30°, mpu
pacroio’keHNH Je(eKTOB Ha OOKOBBIX YETBEPTAX - HECUMMETPHUYHAS C yriaMu ckoca KpoMok 30-40°
(BepxHss) u 10-15° (HuxKHSA).
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IIpakTyeckoe 3anaTHe NelS. TexHosiorn4eckasi KapTa Ha HAILVIAaBKY J1e()eKTOB AeTajlel
MAIIHH, MEXaHU3MOB H KOHCTPYKIUH.
(Bpemsi BbINOJIHeHHsI padoThI 8 yaca)

Ienb pabotel: M3yueHne OCHOBHBIX IPUEMOB IOATNOTOBKH TOBEPOXHOCTH K HAILIABKE
TeopeTnyeckue noNoKEHU:
Ilepen HaruIaBKOM MOBEPXHOCTH THIATEIBHO OUYMINAOT OT MAcCJa, KPACKH, OKAJIUHBI U IPYTUX
3arpsisHeHuil. [loBepxHOCTHBIE 1€(DEKTHI, B TOM YHCIIE U paHee HaKJICTIaHHBIN CIION, YAAJSIOT
MEXaHUYECKHUM IIyTEM WIIM PE3aKOM JJI IOBEPXHOCTHOM KMCIOPOAHOM pe3ku. C LEIbI0 CHUKEHHUS
CBapOYHBIX HAIIPSKEHUH HE00X0AUMO JOOMBAThCS PABHOMEPHOM TOJILIMHBI HAIUIABJICHHOTO CJIOS.
[ToBepXHOCTb, IMEIOIIYI0 HEPABHOMEPHYIO BBIPAOOTKY C OOJIBIIMMH KOJIEOaHUSIMU IO BBICOTE,
BBIPaBHUBAIOT MEXaHUYECKUM IIyTEM Ha METAIOPEXYILEM 000PYyA0BaHHUH.
IIpu noAroToBKe MoA HaIJIaBKY IOBEPXHOCTEN € JIOKAJIBHBIMU U3HOCAMU CIIEAYET U30eraTh IIaBHbBIX
NIePEeX00B HAIJIaBJIIEMOr0 MeTalla K OCHOBHOMY (puc. 18.1).
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Puc. 18.1. Ilpasunvuas (I1) u nenpasunvnas (H) noocomoska nosepxnocmeti noo HaniasKy,

1...6 — nocrneoosamenvHoCmb HANONCEHUS BAIUKOB

HamnaBky minockux u ()aCOHHBIX MMOBEPXHOCTEH BBIMOIHSIOT OTIACIBHBIMU Basnkamu (puc. 18.2,
a...T') WIHM YeITHOYHBIM criocoboM (puc. 18.2, o). [Ipu HamnaBke OTAETbHBIMU BaJHMKaMU KaxXIbId U3
HUX HAKJIaJbIBAIOT HA BCIO JUTMHY HAa PACCTOSIHUU JIPYT OT ApYyra, paBHOM 1/3 MIUpUHBI BAJIKKA.
[Tocne 0OYNCTKM HAJIO)KEHHBIX BAJIUKOB OT IIJIAKA 3aMOJHSIOT MPOMEXKYTKH MEKIY HUMH (CM. PHC.
18.2, 6,n). [IpumeHsIOT U Ipyrue crnocoObl HAaIIaBKX BaJMKaMu, HaIlpUMeEp, Kak MOKa3aHo Ha puc.
18.2, a, — c mepekpbITHeM 1/3 MIUPUHBI BAIMKA MOCIIE OYUCTKU MPEIBIIYIIEro BajJlKa OT IIIaKa.
3ananue 1.HeoOxonuMo npu3BecTy Haru1aBKy pe3p00Boro Baiuka. [Ipexioxure
MOCJIeI0BATENbHOCTD ONepaluii o NOArOTOBKE MOBEPXHOCTH K HallJaBKe

3amanune2. HeobxoaumMo Mpou3BECTH HATUIABKY IIEUKHU Bajia, UMEIOIIEH IIMOHOYHBIN T1a3.
[IpemioxxuTe nocnea0BaTeNbHOCTh MOATOTOBKY MOBEPXHOCTH O] HAIIJIABKY.

KoHTposbHBIE BOITPOCHL:

1.Kakue nedexts MOryT 00pa3oBaThCs MPU HAIUIABKE MJI0X0 OYMILEHHON MOBEPXHOCTH?
2.Ilouemy nepen HaMJIaBKOM pe3b0y HEOOXOAUMO yIaNIATh?

3Kakue naHHble OTpa)kaloOTCs B TEXHOJIOTMYECKOI KapTe mpolrecca peMoHTa?

IMpakTnyeckoe 3ansaTue Nel6. Boisijienne 1edeKTOB B CBAPHBIX MIBAX H METOABI HX
NpeaynpexIeHus U YCTPAaHEeHus
(BpeMs BbINOJIHEeHHs padoThI 8 yaca)
Ilesb 3aHATHA: COCTaBUTH KIacCU(PHUKAIMU Ae()EKTOB CBAPHBIX COCTUHEHUH O PACHOI0KEHHUIO, TI0
¢dbopme, Mo pazmepaM, O KOJIUUECTBY.
Teoperuyeckue cBeieHUs
K nedexram cBapHBIX COETMHEHUN OTHOCSITCS pa3IUYHbIE OTKJIOHEHUS OT YCTAHOBJICHHBIX HOPM U
TEXHUYECKUX TpeOOBAHUH, KOTOPbIE YMEHBIIAIOT MPOYHOCTh U AKCIUTYaTallHOHHYIO Ha/IeKHOCTh
CBapHBIX COEAMHEHUN U MOTYT IIPUBECTH K PA3pPYLIEHUIO BCE KOHCTPYKIIMH.



Haubonee yacto Bcrpeuaronyecs Ae(eKTbl MOKHO Pa3/IeIUTh Ha CIETYIOIIE OCHOBHBIE TPYIIIBL:
nedexTs! GOpMBI U Pa3MEPOB CBAPHBIX; MIBOB; Ae(hEKThI MAKPO- © MUKPOCTPYKTYPBI; 1ehopMaIvu U
KOpOOJIEHHE; CBAPHBIX KOHCTPYKIIUH.

JlehekThbl cBapHBIX MIBOB M COCIMHEHHM, BHITOJHEHHBIX CBAPKOM IJIaBICHHEM, BOSHUKAIOT U3-32a
HapyleHust TpeOOBaHNN HOPMATUBHBIX JOKYMEHTOB K MOATOTOBKE, COOPKE U CBAPKE COEIUHAEMbIX
y3JI0B, MEXaHUYECKOH M TePMUYECKOI 00paboTKe CBapHBIX IIBOB M CaMOW KOHCTPYKILIMH, K
CBapOYHBIM MaTepHajaMm.

JleeKThl CBapHBIX COCMHEHU MOTYT KJIaCCH(PULIMPOBATHCS 1O Pa3IMYHBIM MpH3HaKam: Gopme,
pasmepy, pa3MELIEHHUIO B CBAPHOM LIBE, IPUYMHAM 00pa30BaHMsl, CTEIIEHN ONACHOCTH U T. 1.
Haubonee u3BectHol sBIsieTcs Kiaaccupukanus 1e(eKToB, pPeKOMEHI0BaHHAs
MexrocynapcrBeHHbIM cranaapToM I'OCT 30242-97 «/ledexTsl coeAMHEHUH P CBapKe METAJIOB
iaBneHueM. Kiaccuduxanus, o6o3HaueHus u onpeneneHus». CorjlacHO 3TOMY CTaHAAPTY Ae(PeKThI
CBapHBIX COCIMHEHHUN MOPA3ICIIAIOTCS Ha IECTh TPYIIL:

- TPELUHBI;

- TIOJIOCTH, TTOPBI, CBUILH, YCaIOUYHbIE PAKOBUHBI, KPATEPHI;

- TBEp/Ibl€ BKIFOUEHUS;

- HECTIJIABJICHUS ¥ HEIIPOBApPHI;

- HapyIeHus: GopMbI 1IBa — MOAPE3bl, yCaA0UHble KAHABKH, IPEBbILICHUS BBITYKIOCTH,
MIPEBBIIICHUS MTPOIUIABa, HAIJIABBI, CMEIICHUS, HATEKH, IPOXKOTH U JIP.;

- Ipo4re Ae(heKTHI.

Kaxnomy tuny nedexra coorsercTByeT HudppoBoe 0003HaYEHHE, a TAKKE BOZMOKHO OYKBEHHOE
0003HaYeHHE, PEKOMEHJOBAHHOE MEKAYHApOIHBIM HHCTUTYTOM cBapku (MUC).
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Ocromxne nedexT CBAPHBIX COCAMHEHHA,
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npHunHN KX 00pasosamua M cnocoSu YCTPaHeHHR

Hansenonanwe || XpaTkss
XAPAKTEPHCTHKE AePHexTOR

Bosmomusie nprawas
o0palonanin gedexTon

Crrocola yerpanesnn aedexron

Moapes — yrayGacuua  Ha
MeTanne BAONh rPaKKil UIBA

OCHOBHOM

Henpaerabuana TeXHONOTHR CBAapKm, 3a-
BHIEH CBAPOTHHA TOK

Hanaaska Baankos wea B MecTax moa-
pesos

Mpeswiuenie yCRACHHA HAH HCNJABROE
COTPSIKEHHE CBAPHOTO MWIBA

Heyaosaersopurenbnan TeXHONOTHA
CBAPKH; HEAOCTATOYHAA XBaAHPHKAUHA
CBapmAKa

Ipnr npeBnmeHRy AONYCTHMHX pasMe-
poe — Mmexannueckas o6paGotka Ae-
GDEKTHHX YUacTKOB IBOB

3anmXKeHHe PasMEPOB CEYESHHR CBApHO-
ro wsa

Henpae#asnan TEXHOMOTHA CBADKH; He-
ZOCTaTOTHAR MORAYA CBAPOUHOA mpo-
BOAOKH

3agpcTka  AcheKTHWX YHACTKOB IWBa;
JAOBEREHHE CCYHCHHA 1IBOB A0 rpeﬁye-
MHX Pa3Mepos noABapKon

CuemenHe  KpOMOK — HecoBnajeHne
KPOMOK CBapHBAEMHX 9JEMEHTOB NO
BHCOTE

Heno6pokagecTeennan c6OpKa saeMen-
70B; MJOXOE 3aKpEnJeHHE KPOMOX MpH
cBapKe

IMosepxHocTHEE NOPH

3arpasuennas NOBEPXHOCTb CBapHsae-
MHX KPOMOX HAH CBapPOYHOH NpPOBOAO-
KH, MOBMIUEHHAR BA3KHOCTb aprona

3agncTRa wabepoM MAM MeXauuuecKkas
06paboTKka MNOBEPXHOCTHOTO CJ0R Je-
(ekTHHX YYacTKOB wisa ¢ NOABAPKOR
nan Ges nee

Bryrtpennne nopw, pPaKOBHHH, BOJb-
¢paMoBHe HAK HEMETaANHYECKHE BKJIO-
QeHHR

To e, KacaMme 3MCKTPOAOM Bauum
PACONaBACHHOTO METa1na; HENPaBHAb-
Ha% TEXROAOTHA CBADKE

Mpit npesuiweHHR LONYCTHMBX cdex-
TOB — YAaAeHHC yYacCTKOB WIBa Mexa-
nAgeckofi obpaGoTkoit ¢ mocaenyuled
3asapkoft



IIpakTuyeckoe 3ansaTue Nel7. [IpoBeneHne BXOAHOr0 KOHTPOJISI KA4eCTBA HCXOIHBIX
MaTepHaIoB (CBapO4YHOH NMPOBOJOKH, OCHOBHOI'0 METAJL/IA, 31eKTPO0B, KOMILJICKTYIOIIMX) U
U3/1eJ Ui,

(Bpemsi BbINOJIHeHHsI PadoThI 8 yaca)

Hean padoThl: TPOU3BECTH KOHTPOJIb OCHOBHOTO METaJLJIa M CBAPOUHBIX MAaTepUAIOB (JIEKTPOIOB,
CBapOYHOM IIPOBOJIOKH, ()JIr0Ca), 1aTh OIEHKY WX KadecTBa Ha ocHoBaHuU ['OCT u TY.
IIpoaoaKuTeTbHOCTH: ayTUTOpHAs pabora —8 vac;

1.PexoMeHIaI[UM MO MOATOTOBKE K MPAKTHYECKOI padoTe ¢ yKa3aHHEM JUTEPATyPhI

1. Ilepen ucnblTaHUAMHU 00PA3LIOB U3YUUTh METOAUYECKHE YKa3aHUsI 110 BBIIIOJIHEHUIO JIAOOPATOPHON
paboThI, MPONTH HHCTPYKTAXK 110 OXpPaHE TPYya.

2. OpunaHMKOB B.B. KoHTpOoabs KauecTBa cBapHbIX coequnenuid: yaeOHuk ais CI10- M.:M3n.uentp
«Axkagemusy, 2009r.-208¢. 4.2.1.

3. TOCT 9466-75 . D1eKTpoAbl HOKPHITbIE METAIUIMUECKUE U1 PYYHOH AYTrOBOM CBapKHU U
HarutaBku. Kitaccudukanms u oOume TeXHU4eCKUe yCIoBUsL.

2. TeopeTuyeckue cBeeHUs

Omnpenenennas 4acTh J1e(EKTOB CBAPHBIX IIIBOB MOSBISIETCS B PE3yJIbTaTe IPUMEHEHHS
HE/I0CTaTOYHO Ka4eCTBEHHBIX UCXOAHBIX MaTepuaioB. [IpenoTBpaTUTh MOSBICHHE ITUX 1€(EKTOB
IIOMOTa€eT MPEABAPUTEIIBHBIA KOHTPOJIb CBAPOYHBIX MAaTEPUAIIOB, BBIIOJIHAEMbIN BHEIIHETO OCMOTpPA
u o6mepoB. Bee nocrynaromue B Npon3BoACTBEHHOE MOAPa3/iesIeHUe 3ar0OTOBKU U CBApOUHBIE
MaTepuasbl JOHKHBI IPOBEPTCS HAa HAIMYME CEPTU(PUKATOB, 3aBOJICKON MapKUPOBKU U
COOTBETCTBHUE UX IIPOCKTY.

3.0nmncanue paboyero Mecra 1 000py/A0BaHUSA

Mecro npoBenienus padotsl — JJabopaTopusi HCIIBITAHUSI MATEPUATIOB M KOHTPOJIS Ka4eCTBa CBAPHBIX
COCTMHEHUH.

[TpuHaIe)KHOCTH — YePTEXKHU HA U3TOTOBJICHUE CBAPHOM JI€Talu, METAJLI JJIsl CBAPHOTO COSAMHEHUS,
CBapOYHBIE DJIEKTPO/IbI, CBAPOYHAs MPOBOJIOKA, MAOI0HBI A TpoBosioku, ['OCTHL.

4. Texauka 0e30MaCHOCTH

OznakomuTtcs ¢ uHctpykuuei Ne 01-10 mo oxpane Tpyaa npu NpoBeIEHNUN 3aHATUN B yUEOHBIX
KaOMHeTax, y4eOHO-IIPOM3BOICTBEHHBIX MAaCTEPCKHX, 1a00PaTOPHSIX.

S.Ilopsinok npoBeaeHusn
KoHTpoJb nokyMeHTanun

e V3yuuTh UepTEKU, IO KOTOPHIM OYJET U3rOTaBIMBATHCS JI€Tallb, 03HAKOMUTCS C
TEXHOJIOTMYECKUMH KapTaMH B KOTOPBIX YKa3aHbI MIOCJIEI0BATEILHOCTD ONIEpaLUi, JUamMeTp
U MapKa 3JIEKTPOJI0B, TpeOyeMas pa3/esika KpOMOK, MapKa CTaJld, BUJ CBApKH U T.1.

KOHTpOJ’IL KadeCcTBa OCHOBHOI'0O MaTepHuaJia

e V3yuuTh cepTu(UKaT Ha OCHOBHOM MeTaiul. KauecTBo MeTasia JOIKHO COOTBETCTBOBATH
JTAaHHBIM cepTu(]uUKaTa 3aBo1a-mocTaBMKa. B ceprudukare ykaspiBaeTcst Mapka MeTalia,
XUMHYECKHUI COCTaB, HOMEp MapTUHU Pe3yIbTaThl UCTIBITAHUHN, HOMEp CTaHIapTa Ha MaTepHal.

e IlpoBepuTh BHEUTHUM OCMOTPOM JaHHBIE 00pa31bl OCHOBHOT'O METAJIa C LENbIO
oOHapykeHHs 1ePeKTOB (OKaJIMHbI, PKaBUMHBI, TPEIIUH, PACCIOCHUH U T.11.)

KOHTpOJ’IL KadeCcTBa 3JE€KTPOaA0B



o M3yunth cepTudUKaT Ha INEKTPOJBI MAPKHU, YKA3aHHOU B 4EPTEkKE UM TEXHOJIOTHUYECKOM
IIPOLIECCE HA U3TOTOBJICHUE JAHHOW CBAPHOM JCTAJIA U KOHCTPYKIIMH.

e O3HAKOMUTKCSA C TEXHUYECKUMHU TpeboBaHmsIMU K dekTpoam 1o 'OCT 9466-75.

e IIpoBepuTh MPOYHOCTH MOKPHITHS: OPOCUTH JAHHBII 3JEKTPO]] Ha OETOHHBIH OJI C BBICOTHI 1
M. [Ipu 3TOM MOKpBITHE HE TOJKHO pa3pyIIaThCs.

o IIpoBeputh cOCTOSIHUE BHEUIHENH IOBEPXHOCTH 3JIEKTPOJIOB (ONPENEIUTh OTCYTCTBHE
TPELLUH, 10, B3AYTHI).

o IIpoBepHUT BIIaKHOCTB U BIArOCTOMKOCTD ITOKPBITHS DJIEKTPOIOB.

e B3BecuTh KOHTPOIMPYEMBIE DIIEKTPOIBI Ha DJIEKTPOHHBIX BeCax C MOTPEIIHOCTRIO He Ooee
0,05.

o B3Becutb aHaMOrMUHBIE JIEKTPOABI, IPEIBAPUTEIILHO ITPOKATIEHHBIE COINIACHO CEPTHU(UKATY
Ha 3Ty MapKy.

o BsBecuTb aHANOIMUHBIE AIEKTPOABI, IPEABAPUTEILHO IOTPYKEHHBIE B BOAY Ha 24 yaca 1pu
temneparype 15-20 C.

e PaccuuTaTh BIIAXXHOCTH W BOJIOTIOTIONICHUE TTOKPBITHS KOHTPOJIUPYEMBIX JJIEKTPOJIOB TIO
dbopmynam:

W1 = (M2-M1)x 100; rme M1 — mMacca mpoKaJIeHHBIX 3JIEKTPOJIOB;
M; - Mmacca uccieyeMbIX 3IEKTPOIOB.

W>= (M3—M1)Xx 100; rae M1 — Macca mpOKaJI€HHBIX 3JIEKTPOIOB;
M1 M3 - Macca 311eKTpoJIOB, BBIJCPKAHHBIX B BoJe 24 yaca.
KoHTpoJb kKauecTBa CBApOYHOM NMPOBOJIOKH

o IlpoBeputh JaHHYIO IPOBOJIOKY Ha YUCTOTY ITOBEPXHOCTHU OT OKUCJIOB, CMa3KH U
3arpsi3Henuil. [IpoBeputs OUpKY 3aBo/a U cepTU(dUKAT, B KOTOPOM YKa3biBaeTcsi Ne MiaBKu,
MapKa ¥ XHUM.COCTaB.

e 3amucaTh MOJYYCHHBIC PE3YJIbTAThI B TAONHUILY 1. m\it
HanmeHoBaHMe NCXOJHBIX MaTEpHAIIOB
Hannune noxymeHnTa ceptudukara
CooTBeTcTBHE MapOK U pa3MEPOB TPEOOBAHUSIM TEXHOJIOTUYECKON JOKYMEHTAlUU
Hanunuune BHemHux nedexTon

3HadeHUE BIAKHOCTH MMOKPBITHS DJICKT O0JJ0B B %, 3arpsA3HCHUM TPOBOJIOKHU
3

IMpakTuyeckoe 3ansitue Nel8. IlpoBeeHune KOHTPOJISI CBAPOYHOT0 000PY/A0BAHUS U OCHACTKH.
(Bpemsi BbINOJIHEHHs PadoThI 8 yaca)

Ilenp ¥ Ha3HaYeHHWE MJAHHOTO BHJA KOHTPOJS - OOECIEYUTh MOAJEpXKAHUE CBAPOUYHOTO
00opy/Z0BaHUS B paboyeM COCTOSIHUM B COOTBETCTBHUHU C MACIOPTHBIMU JaHHbIMH. OOopynoBaHue
JUI TyTOBOM CBAapKM JIOJDKHO OOecreynBaTh yCTOMYMBOE TOpPEHHE IyTd, TpeOyeMyr TOYHOCTb U
NPaBUIBHOCTh perynupoBku pexuma cBapku (IcB, Un, Vo u T.1.). OTH mapamerpsl mojjiexar
TIIATEIBHOM IPOBEPKE KAXK AL pa3 mepe MycKoM 000pyI0BaHMs U B IIPOLIECCE TPOU3BOCTBA.

Hcnonb3yemble B MpOU3BOACTBE MPUOOPHI (aMIepMeTpbl, BOJIBTMETPHI U T.J.), YCTAaHOBJIEHHbIE Ha
CBapOYHBIX MalllMHAX WIM pabouyux MecTax, HHCTPYMEHT MEpPHOAMYECKH TOJBEpPraroTcs



METPOJIOTHYECKOMY HAaJ30py M MPH HEOOXOAMMOCTH peMOHTYy. KOHTpomo moaBepraioTcsi Takxke
NIEKTpUYECKas annapaTypa U MEXaHU3MbI IEPEABUIKEHUS U JIp.

B 3HauuTenpHON Mepe KauecTBO CBAapHOIO COEAMHEHHUS 3aBUCUT OT KadecTBa HCIOJIb3yeMOH
CTEUMAIBbHON OCHACTKM M mpucnocobsieHnii. COOpoUHbIe MPHUCIIOCOOICHHS JTOKHBI 00eCTieunBaTh
TpeOyeMyl0 IMPOYHOCTb U JKECTKOCTh, TOUHOE, OBICTpOE M HAAEKHOE 3aKPENJeHHE >JIEMEHTOB
CBAapHOM KOHCTPYKLMH, HEOOXOJMMYIO CTENEHb TOYHOCTH BCEX pPa3MEpPOB CBapUBAEMOH JeTaiH,
y3J1a, U3/1€J1s; YCTAHOBKY CBApMBAEMOI0 0OOBEKTa B MOJ0KEHUE, YA0OOHOE [T CBAPKH, U JI..

DTt TpeOOBaHUS JIOJDKHBI OBITH OTPAKEHbI B TEXHUYECKHX YCIOBHSX - Ha HPOCKTHPOBAHHE MU
M3TOTOBJICHHUE MTPHUCIIOCOOICHUH.

B nporecce mpou3BoacTBa COCTOSHUE MPUCTIOCOOIEHUI KOHTPOIIUPYIOT CUCTEMaTUYECKH U B CPOKH,
YCTaHOBJICHHBIE B 3aBUCUMOCTH OT XapaKTepa IPOU3BOACTBA U BBIITYCKAEMOU IPOAYKIIVH.

IIpakTnyeckoe 3ansaTue Nel9. Iloacuer Tpya03aTpaT M CTOMMOCTH BBINOJTHEHHBIX PadoT.
(Bpemsi BbINIOJIHEHUS PadoThI 8 yaca)
Tema - Pacuer moBpeMeHHOM U cACTBHOU (POPM OTUIATHI TPyIa
IIponosxuTeLHOCTS - 4 Yyaca.
Ieaw -YcBoeHME Mopsijika pacuera MOBPEMEHHOU U CIeTbHOM (hOPM OTUIATHI TPyAa
OO0yuarommiicst 10J15KeH YMETh pacCUUTHIBATh MOKa3aTelu, XapakTepusyromue 3pPeKTUBHOCTD
paboTHI MPON3BOACTBEHHOTO TOAPA3ICIICHHS.
METOAUYECKUE YKA3AHUA
IMoBpeménnas popMa onJiaThbl TPyAa UMEET CIEAYIOUIUE CUCTEMBI:
- TapU(pHYIO WU MPOCTYIO MOBPEMEHHYIO;
- IOBPEMEHHO-TIPEMUAIIBHYIO;
- OKJIAJIHYIO.
Tapudnas (mpocras noBpeMénHasi) CHCTeMa OIIATHI TPYAA 3aBUCUT OT MPOIOJIKUTEIIbHOCTH
oTpaboTaHHOTO BpeMeHNH KBanu(ukauu padotuuka.Omnpenensercs no popmyie:
3rap.noBp. = Cuac * ®a3¢.pad. * U
Cuac - yacoBas Tapu(Has ctaBka JaHHOTO pa3psiaa,pyo.;
D>¢.pabd. - a3ppexTuBHbIN PoHI paboyero BpeMeHH, yac.;
Y - ynuCNeHHOCTh paOOTHUKOB, Yell.
IloBpemenHo-npemMuabLHas (OCHOBHAS) cCMCTeMa OILIAThI Tpyaa. BMmecte ¢ 3apaboTHOI maToi
HAYUCIIAETCS M IPEMUsl, KOTOpasi MOBBIIIAET 3aMHTEPECOBAHHOCTh PAOOTHUKOB B YIIy4IlIEHUN
KauecTBa BBINOJIHIEMBIX pabOT U B pOCTE IPOU3BOJUTENILHOCTH TPYAA.
IIpemust yctanaBinBaeTcs Kak B TBEPABIX JEHEKHBIX CyMMax, Tak U B mpoueHTax. Cymma npemMuu
npubaBisieTcs K 3apab0THOM IUIaTe U BBIIIJIAYUBAETCSA BMECTE C 3apaboTHOM 1uiaToil. [Ipemust
orpeJensercs 1no Gopmyie:
[Mpemust = 3rap.mosp. * 11%/100%
I1% - mpoueHT mpemMuH.
OcHoBHas oBpeMeHHas 3apaboTHas TJ1aTa onpeaensercs no Gopmyie:
3ocH.noBp.= 3tap.nosp. + [Ipemus
Oxuaa. Pasmep okJiaza mocTOSTHEH U MIPOIKCAH B TPYAOBOM JOTOBOpE. JIF0ObIe M3MEHEHUSI BHOCSTCS
C TOMOIIIBIO MOANUCAHNS JONOJHUTEIBHBIX COTJIAIIEHUH ¢ PaOOTHUKOM.

CneabHnasi popma omiaThl TPyaa UMEET CIEIYIOIINE CUCTEMBI:

- TapUpHYIO WU TPSIMYIO CACIBHYIO;

- CHEJBHO-TIPEMUATIBHYIO;

- CAEIBHO-TIPOTPECCUBHYIO;

- KOCBEHHO-CJIEJIbHYIO;

- aKKOPJHYIO U T.J.

Tapuduas (npsmas) caeabHasi CHCTeMa OIIATHI TPYJAA onpeaenseTcs mo Gopmyie:



3tap.ca. = Pca. * Q

3rap.ca. = Cuac * T

Pca. - cnenpHas pacuenka 3a equHUILy paboT, pyo.;

Cuac. - yacoBas tapudHas cCTaBKa JaHHOTO pa3psina, pyo.;

Q - 00beM (KOIMUYECTBO) BBHIIOTHEHHBIX paboT (HaTypalbHbIC €AMHUIIBI);

T - TpynoeMkocTs paboT, HOpMO-4ac.

CrhenbHas paciieHKa Ha eUHHITY pa0doT ompezensercs mo Gopmye:

Pca. = Cuac * (twr./60)

twr. - HOpMa BpeMEHU Ha U3TOTOBIICHHUE €MHUIIBI TIPOIYKIIMH, HOPMO-4ac (MUH);

60 - KOTMYeCTBO MUHYT B OJTHOM Hace.

TpymoeMkocTh paboT Ha BeCh 00beM (KOJIMYECTBO) BBIITYCKA MIPOAYKIIUH OMpeAesieTcs o hopmyie:
T= Q * turr

CneiabHO-peMHATbHAsl (OCHOBHAsI) CHCTEMA OIJIATHI TPY/AA ONpeNesieTcs Mo popmyIie:
3ocH.ca. = 3rap.ca. + [Ipemus

[Ipemus = 3rap.ca. * 11%/100%

[Tpu caeIbHO-NPOrPecCHBHOI CHCTEMe OIJIATHI TPY/Aa POIYKIIKS, H3TOTOBJICHHAS B Mpeeiax
HOPM OILJIAYMBAETCS 110 HOPMAJIbHOM, a CBEPX HOPM I10 IIOBBIIICHHON PACLICHKE.

KocBeHHO - ciejibHasi cMCTeMa OIJIAThl TPY/Aa IPUMEHSAETCS B OCHOBHOM JUTs OILIATHI TPY/Ia
pPabOTHHUKOB, OOCITY)KHBAIOIIMX BCIIOMOTaTEIbHbBIC PA0OTHI.

AKKOP/IHASI CHCTeMA OILIAThI TPY/JAA IPUMEHSETCS TP OoIuiaTe Opurasl (3BeHa) 3a OnpeIeIeHHbIH
KOMIJICKC pador.

BecrapudHasi cucremMa omiaThbl TPYAa IPUMEHSETCS B T€X MPEANPHITHSIX, B KOTOPBIX €CTh
BO3MOXHOCTD YUCTa TPYAOBOI'O BKJIaJda KaXKXI0T0 pa60THI/IKa B KOHEYHLIN PE3YIbTAT ACATCIBHOCTU
OpraHH3aInH.

YucneHHOCTh pabouuXx - CACNBIINKOB OINpeaeseTcs no popmyie:

Yen. = (tur. * Q) / (P3¢.pad.* Ks.H.)

UncneHHOCTh BCIIOMOTaTeNbHBIX PA00UUX - MOBPEMEHIIIMKOB OIpeaesseTcs no popmyie:
Ygcm.oBp. = (A * Kem) / Ho

KB.H. - K03()pULIHEHT BBINOIHEHNS HOPM;

A - KoTM4ecTBO 000PYI0BaHMS, IIIT.

KcM - konnyecTBo cMeH;

Ho - HopMma oGcnyxuBaHus.

O6mas 3apaboTHas II1aTa onpeaessercs no popmysne:

306m1. = 3ocH. + 3101

3nom = 3oca*J1%/100%

311011. - TOMOJIHUTEIbHAS 3apaboTHas 1iaTa, pyo.

1% - IpOLIEHT TONOJHUTENBbHOM 3apaO0THOM MIIATHI.

CpennemecsyHas 3apa0oTHas IJ1aTa OAHOTO pabOTHUKA OIpeaesseTcs o Gpopmyie:
3mec. = 306m1./(Y*12) unu 3mec.= 3ocH./(U*12)

Y - ynuCNeHHOCTh paOOTHUKOB, Yell.

12 - KOTMYECTBO MECSIIEB B TO/Y.

3agaum 1J1s1 CAMOCTOSITEILHOTO PelleHHs
3agaua 1. PaGoTHHKY - MOBpEMEHINMKY yCTaHOBJIEHA YacoBas TapudHast craBka B pazmepe 30
pyoueit. B mecsne 22 pabounx and. [IponomxurensHoCcTh paboyero qHs - 8 yacoB. OnpenenuThb

OTUIaTy TpyAa pabOTHHUKA 1O Tapudy 3a MeCsIII.

3agaua 2. PaboTHHKY yCTaHOBJIEH MECAYHBIN 0KJaa B pazmepe 6000 py6ueii. 3a Mecsll oH
oTpaboTa Bce IHU MOJTHOCTHIO - 23 pabouux qHs. OnpeaenuTs OKIaJHYI0 3apad0THYIO 3apab0THYIO



mIaTy pabOTHHUKA 32 MECSIL.

3anava 3. PaboTHUKY yCTaHOBJIEH MeCSUHBIN OokiIaa B pazmepe 7000 pyoueit. U3 22 pabounx mHein
paboTHUK oTpaboTan 9 nHel, Tak KaKk HaXOIWJICS B OTIyCKe 0€3 COXpaHEHUs COAepIKaHMUs
(amMUHHCTPATUBHBIN OTIYCK). OnpenenuTs 3apadoTHYIO TUIATy paOOTHHKA 32 MECSII.

3anaua 4. Yacopas TapudHas ctaBka padodero cocrapiser 50 pyoneir. Hopma BpMenun Ha
U3rOTOBJIEHUE eUHULIBI u3aenus - 30 munyT. M3rorosieno 3a mecan 400 wWTyk U3aenuil.
Onpenenuts TapuHYIO CACIBbHYIO 3apa00THYIO IJIaTy pabOTHHKA 32 MECHLI.

3anaua 5. Ha npeanpusiTuu yCTaHOBIIEHBI CIETbHBIE PACIIEHKH, COTJIACHO KOTOPBIM KOJIMYECTBO
m3aenui 10 150 mTyk ortadymBaeTcs 1Mo pacieHke 15 pyOsiei 3a mTyKy, CBBIIIE 3TOW HOPMBI 110
pacuenke 20 py0ieii 3a mTyky. 3a Mecsil u3rororiero 200 mryk uzaenuii. OnpenenuTs
3apaboTHYIO MIaTy paOOTHUKA-CAEIBIINKA 32 MECSIL.

3agaua 6. bpurasia B cocraBe JBYX ciecapeil 1 OHOTO AJIEKTPUKA OCYIIECTBUIIA PEMOHT
nudoBanpHON MammHbI 3a 3 aHs (3*8=24 yaca pabodero Bpemenu). O01as CTOUMOCTh padoT
cocraBuia 3000 py6neii. Cnecapu oTpabotanu 17 yacoB, a 3NeKTpUK - 7 yacoB. OnpenenuTthb
3apabOTHYIO IJIATy KaKAOTO pabOTHHKA.

3agaua 7. 3a nekabpb GoH 3apaboTHOM TUTaTHl peanpusaTus cocraBui 67000 pyoseii. Komexktus
MPEANPHUSATHS COCTOUT U3 7 YENIOBEK: TUPEKTOpa, PyKOBOIUTENS OT/eNa cObITa, MEHEKepa o
npogaxem, 3 4emoBeka - coopmuku Medenn, sxnenutopa. KoadduumeHTs! TpyaoBoro ygactus
(KTYVY), yTBepxkIeHHbIE PyKOBOJUTENIEM COCTABISIOT:

- mupexrop (1 genosek) = 1,4;

- pykoBoauTens otaena cobita (1 uenosek) = 1,2;

- MeHeKep o npoaaxkem (1 gyenosek) = 1,0;

- cOoopmuk medenu (3 genoBeka) = 1,1;

- akcnieauTop (1 uenosek) = 1,1.

Omnpenenuts 3apabOTHYIO MIIATY KaXKI0T0 pabOTHUKA MPEITPUSITHS.

3agauya 8. OnpenenuTs:

- YUCJIEHHOCTb BCIIOMOTaTENbHBIX pa00UMX - TOBPEMEHIIUKOB;

- 3apa0O0THYIO MJIaTy 3a MECAL OJHOI0 BCIIOMOTaTeIbHOr0 paboyero - MOBPEMEHIIMKA (3JEKTPUKA).
Ha yuactke padotaet 34 cranka B 3 cmenbl. Hopma o0cnmy>kuBaHUs OHOTO SJIEKTPUKA COCTABIISIET
12 crankos. [Ipemus mianupyercs B pazmepe 10%. UacoBas TapudHas craBka cocrasiser 2,76
py6nei. I'ogoBoii 3ppexTuBHBIN POHT BpeMeHU 0HOT0 padoTHHKA - 1816 yacos.

3apaua 9. OnpenenuTs 3apabOTHYIO TJIATy OAHOTO pabodero-caenbiuKa 3a Mmecsil. TapudHas
craBka - 3,21 py6. ['ogoBoii Beimyck npoaykiuu 234000 mtyk. Tpy10eMKOCTh U3TOTOBJIEHUS OJJHOM
HITYKH - 2,5 HOpMo-uac. [Ipemus mianupyercs B pasmepe 25%. KoapuimeHT BpIoNIHEHNS HOPM -
1,15. T'opoBo 3¢ dexTuBHBIN HOHIT BpeMeHH 0HOr0 paboTHUKA - 1774 yaca.

Bonpocel 11 0TBETOB:

1. Tapudnas cuctema oriaTel Tpya.

2. IloBpemeHHas popma oryiaThl Tpy/a U €€ CUCTEMBI.
3. CnenbHast popma OIUIaThl TPYJa U €€ CUCTEMBI.

4. bectapudHas cucrema orjarhbl TpyAa.



3.2. UudopmanmnonHoe obecrieyeHne peaau3amum nNporpaMmmbl

Jnis peanuzanuu nporpamMmbl OMOIHOTEUHbIH (OHT 00pa30oBaTeIbHON OpraHU3aluy JO0JDKEH
NeYaTHbIE W/WIM 3JIEKTPOHHBIE 00pa3oBaTeNbHBbIE M WH(OPMAIMOHHBIE PECYPCHI, IS

UMCETb

HCII0JIb30BaHUs B 00pa30BaTEIbHOM IIPOLIECCE.

3.2.1. [leyaTHbIe U3TaAHUS
1. OuunHMKOB B.B. BBIMOIHEHHE CBapOYHBIX pabOT AIEKTPOAYTOBOM CBAPKOW: YIeOHUK /

1

B.B. OBunnHukoB -M.: U3narensckuil eHTp «Akanemus», 2018

2. OBYHUHHUKOB

B.B.

Hedekranusi cBapHBIX IIBOBM KOHTPOJIb KadeCTBAa CBAPHBIX

coeauHenuit: yaeouuk / B.B. OBunnuukos -M.: U3natensckuil neHTp «Akagemus», 2017

3. OBYMHHUKOB
OBunHHUKOB -M.: U3naTenbckuii neHTp «AkageMusi», 2018
4. Jlykun A.A. OCHOBBI TEXHOJIOTMH OOIIECTPOUTENbHBIX pabor/ A.A. JlykuH-M.:

B.B.

N3naTensckuii neHTp «Akagemusiy», 2018

3.2.2. DJj1eKTPOHHBbIE U3AHUA (3JIEKTPOHHBIE PeCcypPChl)

1. Asunosa E.H., Penqukynbuesa U.I'. OCHOBBI TEXHOJIOTHH OOIIECTPOUTEIBHBIX PAOOT:

DJIeKTpOHHOE NIpuiIokeHue: Akanemus-Menua, 2016

3.2.3. JlonoJHUTEeIbHbIE HCTOYHUKH (1pU He0OX00UMOCMU)

KoHTponb kadecTBa CBapHBIX coenuHEHHi: ydeOHMK / B.B.

4. KOHTPOJIb H OUEHKA PE3Y/IBTATOB OCBOEHHUA IITPO®ECCHOHA/IBHOI' O

MOJOYIA

Kox n HaumeHnoBanue
podhecCHOHATBHBIX
1 001X
KOMIICTCHITHH,
(bopMHUpyEeMBIX B
pamKax MOJTyJIs

Kputepuu onenku

Mertonrsl oieHkun

IIK 7.1. BslnonHATh
MIOATOTOBUTENIbHbBIE
paboThl U COOPOUHBIE
oreparuu npu
IIPOU3BOJICTBE
CBapOYHBIX pabor
py4HOI JIyTOBOM
CBAPKOM IJIaBSIIUMCS
MTOKPBITBIM
JJIEKTPOJIOM, PYYHOHN
JyTOBOM CBapKoOu
HEIUTaBsIIUMCS
ANEKTPOAOM B
3alUTHOM rase,
IJIa3MEHHOW JyroBOM
CBapKOM

Ouenka npolecca  palMoOHaIbHOU
OpraHu3anuu paboyero Mecra.
Onenka mporecca 4YTEHHS uepTexen

METAJININYECCKUX I/I3I[eJ'H/II71 u
KOHCTPYKIIUH,  DJEKTPUYECKUX  CXEeM
000pyT0BaHUs.

Onenka mporecca  BbIOOpa u
HUCITIOJIB30BAaHUA HHCTPYMCHTOB,

npUcrnocoOIeHn, UCTOYHUKOB MUTaHUS
¥ CBAPOYHBIX MaTEPHAJIOB.

Omnenka mporecca MOATOTOBKM MeTallla
07T CBapKYy.

Onenka mpolecca IpeIBapUTEIbHOTO,
COITYTCTBYIOILIETO (MeXCI0MHOTO)
[OJ0TpeBa MeTajsla B COOTBETCTBUH C
Tpe60BaHI/I$[MI/I IMPONU3BOJCTBCHHO-

DkcnepTHOE HAOIIOJCHHE
BBITIOJIHEHHUS paboOT Ha
MPAKTUYECKUX 3aHATHUSX,

yaeOHOM u
MIPOU3BOJICTBEHHOU
MPAKTHKAX, OLIEHKA
npoiecca, OIICHKA
pe3yIbTaToB

1 O6paszoBarenbHas opranusanus npu paspaboTKe OCHOBHON 00pa30BaTENBHOM IIPOrPaMMBbIl, BIPABE YTOYHUTH CITUCOK

W3/IaHUH, IOTIOIHNB €T0 HOBBIMH U3/IaHUSMH W/WITH BEIOpAB B KA4€CTBE OCHOBHOT'O OJIHO M3 IIpeJiaraeMbIX B 0aze
JIAHHBIX Y4eOHBIX M3JJaHUI U SJIEKTPOHHBIX pecypcoB, npeiaraeMbix ®YMO, u3 pacdera 01HO U3JIaHUE T10
IpodeCCHOHATEHOMY MOJIYJTIO H/WIIM MTPAKTHKaM U MEXIHCIUIUIMHAPHBIM KypcaMm.




TEXHOJIOTHYSCKOU
CBapKe.

OrneHka Tporecca BBITIOJHEHUS COOPKH
Y3JI0B M U3JICIIUN.

JOKYMCHTAIMK 110

Ouenka npoiecca MIPOU3BOJCTBA

BXOJ/IHOTO KOHTPOJIA KauecTBa

VCXOJIHBIX MaTEpUaJIOB U U3JEIHI.
IIK 7.2. | Ouenka npoiiecca BBITIOJIHEHHSI | DKCIIEPTHOE HaOJII0ICHHE
[IpousBoauts OpPUXBAaTKU  JeTajied, M3JeJud ¥ | BBIIOJIHEHHA paboT Ha
PYUHYIO IYTOBYIO | KOHCTpyKLIMiA BO BCEX | MPAKTMYECKUX 3aHATHUSX,
CBapKy IUIABS-IIUMCS | IPOCTPAHCTBEHHBIX MOJIOKEHUSAX. yueOHoO u
IMOKPBITHIM Ouenka mnporiecca moadopa MmapameTpsl | MPOU3BOJICTBEHHOM
3JEKTPOJIOM, PYUYHYIO | PEKHMA CBApKH. MIpaKkTHUKaXx, OLICHKA
JyTOBYIO cBapky | OueHka mpoliecca BBIIOJIHEHHSI PYYHOH | mporiecca, OIICHKA
HEIJIaBAILIMCS JIyTOBOM U TUIA3MEHHOM CBapKH. pe3ynabTaToOB
3IEKTPO-I0M B
3aIUTHOM rase,
MJIA3MEHHYIO
JyTOBYIO CBapKy
METaJUTMYECKUX
KOHCTPYKIHU

I1IK 7.3. BeInoagsaTs
PE3KY MPOCTHIX
nerajgein

Onenka npouecca BBIIOJHEHUS PYyYHOU
JyTOBOM PE3KH DPA3JIMYHBIX METAIIOB H
CILJIaBOB.

Ouenka nporecca BBITIOJIHCHUSI
KHCJIOPOTHOM pe3KHn (cTporanms)
JIeTalied  pa3JIMYHOW  CJIOXKHOCTH W3

pasIMYHBIX METaUVIOB U CIUIAaBOB B
PA3JIMYHBIX MMOJIO-KCHUAX.

Onenka mpouecca BIaJCHUS TEXHUKOU
IIJIA3MEHHOW PE3KU MEeTaJlIa.

DKCnepTHOE HaAOIIOACHUE

BBITIOJIHEHUST  paboOT Ha
NPAaKTUYCCKUX  3aHSTHUSX,
yueOHOMI u
MIPOU3BOJICTBEHHOMN
MPAKTHKAX, OLICHKA
nporiecca, OIICHKA
pe3yIbTaToB

I1IK 7.4. BeInoaHaTh
HaIlJIaBKy MPOCTHIX
nerajei

Onenka mporecca BBITIOJTHEHHS
HaIllJIaBKU Pas3JInYHbIX z[eTaneﬁ, Y3JI0B "
WHCTPYMEHTOB.

Ouenka nporecca BBITIOJTHCHUSI
HAIUTaBKU HArpeThIX OaIOHOB U TPYO.
Ouenka npoiecca BBITIOJTHCHUE

HAIUTaBKU Je(QEeKTOB JeTajeil MalluH,
MEXaHU3MOB M KOHCTPYKIIH.

DkcnepTHOE HaOIIOCHHE

BBITIOJIHEHUST paboOT Ha
MPAKTUYECKUX 3aHATHUSAX,
yaeOHOM u
MIPOU3BOJICTBEHHOU
MPAKTHKAX, OLIEHKA
npoiecca, OIICHKA
pe3yIbTaToB

IIK 7.5.
Ocy1iecTBIAThH
KOHTPOJIb Ka4ecTBa
CBapOYHbIX padboT

Onenka mporecca BBITIOJTHEHUS
OTIEPAITMOHHOTO  KOHTPOJISI TEXHOJOTHUH
COOPKU M CBapKH U3ICIIHIA.

OreHka nporecca BBITTOJHEHUS TOCYeTa
TPyJ03aTpaT U CTOUMOCTH BBIITOJIHEHHBIX
pabot

DkcrepTHOE HAOIIOCHHE
BBITIOJIHEHUST paboOT Ha
MPAKTUYECKUX 3aHATHUSAX,

yaeOHOM u
MIPOU3BOJICTBEHHOU

MPaKTHKAX, OIIEHKA
npoiecca, OIICHKA

pe3yJbTaToB




