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MeTonnueckre peKOMEeHIaluU JjIsl 00y4YaroIIMXCs M0 BBIMOJHEHUIO MPAKTHYECKUX
71a00paTOPHBIX 3aHATUHN pa3paboTaHbl Ha OCHOBE DeepaibHOTO rOCYapCTBEHHOTO
00pa30BaTeIbHOTO CTaHAapTa, paboyeil mporpaMMbl Y4eOHOU JUCITUTIIIMHBI

M/IK 02.01 TexHo0THSI BBITIOJHEHHUE AJIEKTPOTa30CBAPOYHBIX PaboT

08.01.10 Macrep »XHIMIIHO-KOMMYHAJIBHOTO X0O351MCTBA

(ounast popma oOydeHUS)

Pazpabotuuk: Ko3unen A.A — npenogaBarens 'AIIOY KKKATK

PexomennoBano YMO «IIpoekTHo-uccaenoBaTenbckas aesteabHoctey [AIIOY
KKKATK
[Tpotoxon Nel ot «29» aBrycta 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

Metoauueckiue pEeKOMEHJIAUUU Ui OOy4yalolUXCsl IO BBINOJHEHUIO TPAKTHUYECKUX U
1ab0paTOpHBIX 3aHATUN 1O JUCHUIUIMHE COCTaBJIEHbI B COOTBETCTBUM ¢ DenepaibHbIM
roCy/lapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM, pabouyuM yueOHBIM IIJIaHOM, paboueit
MporpaMMoOil W KaJICHIApHO-TEMAaTHYEeCKUM IUiaHoM ydeOHoW nucnumimael MK 02.01
TexHOJ0TrHs BBIOIHEHUS 3JIEKTPOra30CBapOYHbIX PadoT
08.01.10 Macrep KuUIHIIHO-KOMMYHAJIBHOTO X0341CTBa

Mean:

- 0000111eHKe, cUcTeMaTU3allus, YIIIyoJieHue, 3aKperieHue MOIyYeHHBIX TEOPETUUECKUX

3HaHUM MO KOHKPETHBIM TEMaM JIUCUUILIIAHBI;

3amaun:

- ¢dopMupoBaHHE YMEHHUIl NPHUMEHSATH IMOJYYCHHBbIC 3HAHMS Ha MPAKTHKE, pPEaTU3aIuio
€IMHCTBA MHTEIUIEKTYaJIbHON U MPAKTUYECKON JAeATeIbHOCTH;

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

3HAYMMBIX KaueCTB, KaK CAMOCTOSTEILHOCTb, OTBETCTBEHHOCTD, TOYHOCTb,

TBOpYECKasi MHUIIMATHBA.

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

ITIOMCKOBBIN XapakTep.



O0mme MeToAMYeCKHe YKA3aHHS M0 BHITIOJHEHUIO MPAKTHYECKUX M J1a00paTOPHBIX 3aHATHH

Hepez[ BBITTIOJITHCHUEM IMMPAKTUYCCKUX U na6opaTopHHx 3aHATHI HCO6XOI[I/IMO IIOBTOPUTH I/I3yquHBII>'I
Marc€purajl, OTBCTUTbL Ha KOHTPOJBHBIC BOIIPOCHI, BBIIIOJHUTH 3aJaHUsd TECTOBOI'O THIIA (HpI/I

HaJUYMH).

AJITOPUTM BBIIIOJHEHHS PAKTHYECKHUX U JIabopaTopHbIX 3aHaTuii (JIII3)
1. IIpounTaTh HHCTPYKILHMIO IO BHIIOJIHEHUIO IPAKTUYECKOT0 WM Ja00paTOPHOTO 3aHATUS
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 TETPAIH 10 NPEIIOKEHHOMY aITOPUTMY.
CdhopmynupoBath 1 3a11MCaTh BBIBOJ.

6. 3amnmcarh IoMalHee 3aJaHuUeE.

Terpagb s  NOpaKTUYECKUX  3aHATUNA  (TaOOpaTOpPHBIX  3aHATHI)  MpOBepsieTcs
mpernojaBaTesieM TIOocie KaKIOoM MpOBEIECHHOW pPaldOThl, OIEHKHA BBICTABISAIOTCS KaXIAOMY
o0ydJaromemMycs, C 3aHeCEHHEM OLIEHOK B KJIACCHBIN KypHaJ.

Ouenku 3a BoinoiaHeHue JII13 BpICTaBIAIOTCS 10 MATHOAUIBHON CUCTEME U YUYUTHIBAIOTCS Kak

II0Ka3aTcJIn TCKYIJ_[Cﬁ yCIEBAaCMOCTHU 06yqa10mnxc;1.



TpeOoBaHus K pe3yJibTaTaM BbINOJHEHUS NPAKTHYECKUX

U jaboparopHbIx 3aHATHH 0 Aucuuminae M/IK 02.01 TexHoJsiorusi BbINOJHEHUS
3JIEKTPOra30CBapoOYHbIX padoT
B mporiecce moAroToBKYU U BBIIOJIHEHUS TPAKTHUECKUX U TAOOPATOPHBIX 3aHATHIA, 00yUaroluecs

AOJDKHBI OBJIAJACTH CJICAYIOIIUMHU YMCHUSAMU U 3HAHUSMU

Kon HanmeHoBaHHE 001X KOMIIETEHITHHA

OK 01. BriOupate  cmocoObl  pemieHus  3amad  NpOPECCHOHAIBHOW  JIEATEIbHOCTH
MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02. OcymiecTBIATh MOUCK, aHATU3 U MHTEPIIPETAIni0 HHDOpMAIUU, HEOOXOIUMOM ISt
BBITIOJTHEHUS 331249 IPO(ECCUOHATILHOU e TEIIbHOCTH,

OK 03. [TnmanupoBaTh M peayn30BBIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE M JUYHOCTHOE
pa3BUTHE;

OK 04. PaboTathb B KOJIEKTHBE U KOMaH[E, 3((HEKTUBHO B3aUMOJICHICTBOBATH C KOJIJIETAMH,
PYKOBOJICTBOM, KJIMEHTAMHU;

OK 09. Hcnonp3oBate  WHGOPMANMOHHBIE  TEXHOJOTMH B NpodeccHoHAIbHON
JeSITeNIbHOCTH;

OK 10. [Tonb3oBatbes mpodecCHOHANBHONW JIOKYMEHTallMed Ha TOCYJapCTBEHHOM U

HMHOCTPAHHOM S3bIKaX;

1.2.2 Tlepeuenb npogecCHOHATBHBIX KOMIIETEHIH I

Kon HaumeHnoBaHHe BUI0B JeITeJIbHOCTH U NPo¢ecCHOHATBHBIX KOMIIETEeHIM I

B/ 2 BeinosiHeHHe 3/1€KTPOra3ocBapo4HbIX pPadoOT NpU peMOHTe 000pPYIOBAHMS
CHCTEeM BOJOCHAOKeHMs, BOJIOOTBEACHUS] M OTOIICHUSI.

IK 2.1. IIpoBepATh OCHALIEHHOCTb, PAaOOTOCHOCOOHOCTh, MCHPABHOCTh U OCYIIECTBIISATH
HACTPOHKY 000pyOBaHMsI ITOCTA JIJIsl pa3IMYHBIX CITIOCOOOB CBAPKHU.

[IK 2.2 BbinonHATe COOpKY, MOATOTOBKY 3JIEMEHTOB KOHCTPYKIIMHM TIOJ] CBapKy u
IIPOBOJMTH KOHTPOJIb BBIITOJIHEHHBIX ONEpaLHil.

IIK 2.3 BeInonHATE pyuyHYIO AYrOBYIO CBapKy (HamjaaBKy, pe3Ky) IpPOCTBIX JeTaneit

HCOTBCTCTBCHHBIX KOHCTPYKL[I/Iﬁ BO BCCX IPOCTPAHCTBCHHBIX IIOJIOKCHUAX
CBApHOro mBa KpoMe 1MOTOJIOYHOTIO.

K 2.4 BbIMONHATE pydHYI0 QyroBYIO CBapKy (HAaIUIaBKY) HEIUIABSIIUMCS 3JIEKTPOJOM B
3alIUTHOM Ta3€ IMpPOCThIX JIeTale HEOTBETCTBEHHBIX KOHCTPYKIMH BO BCEX
ITPOCTPAHCTBEHHBIX MOJIOKEHUSAX CBAPHOTO I1IBA KPOME ITOTOJIOYHOIO.

K 2.5 BrIMOMHAT, YaCTUYHO MEXaHM3UPOBAHHYIO CBapKy (HAIUIaBKY) IIJIaBJICHUEM
MPOCTBIX J€Talel HEOTBETCTBEHHBIX KOHCTPYKLIHWA BO BCEX MPOCTPAHCTBEHHBIX
TIOJIOXKEHUSAX CBAPHOTO IIIBa KPOME IMOTOJIOYHOTO.

IIK 2.6 BbimonHATE  Tra3oByl0  cBapKy  (HamiaBKy, pe3Ky) HIpPOCTBIX  JeTanel
HEOTBETCTBEHHBIX KOHCTPYKIIMM BO BCEX MPOCTPAHCTBEHHBIX IOJIOKEHHSIX
CBapHOTO IIBa KPOME MOTOJIOYHOTO.

11K 2.7 3aunniath U yJIalIsITh IOBEPXHOCTHBIE 1€(PEKTHI CBAPHBIX IIIBOB MOCJIE CBAPKH.

IIK 2.8 IIpoBOANTH KOHTPOJIb CBAapHBIX COEAMHEHMM Ha COOTBETCTBUE TI'€OMETPUUYECKUM
pa3MepaM, TpeOyeMbIM KOHCTPYKTOPCKOH M MPOHU3BOJACTBEHHO-TEXHOJIOTUYECKOM
JIOKYMEHTaIMeEN 10 CBapKe.




IHosicHuTEeIbHAA 3aIIUCKA

Kabunem Texnonozuu ceapounvix paoom

OCHAU{eHHbLIl 000pyOosanuem: paboyee MECTO MPENO0IaBaTes,

5 pabo4mnx MecCT AEKTPOCBaApIIUKa, YueOHO-HATIAIHBIX TOCOOMI Mo npeaMeTy «TexHonorus
BBITIOJIHEHUSI CBApPOYHBIX pPA0OT pydYHOW MJYroBOW CBapKOM (HAIUIaBKa, pe3Ka) IUIABSIIUMCS
MOKPBITBIM 3JIEKTPOJOM IMPOCTHIX JAETAIed HEOTBETCTBEHHBIX KOHCTPYKIUH, PYYHOM IyroBOMU
CBapKoi (HamjlaBKa) HEIUIABSIMMCS 3JEKTPOJOM B 3allUTHOM TIa3€ IMPOCThIX JeTajneu
HEOTBETCTBEHHBIX KOHCTPYKIIMH, IJTA3MEHHOM JYyroBOM CBapkoil (HaruiaBka, peska)»; (A.U.
I'epacumenko)

MexXHUYeCKUMU CPeOCmeamu 00y4eHuA:

MEPCOHANIbHBIN KOMITBIOTED,

WHTEpaKTHUBHAS JI0CKa

Macmepckas ceapounvix pabom,

5 wum. uneepmopa

OcHamiena, B COOTBETCTBMHM  mporpammbl, 1o mnpodeccuun  08.01.07 Macrep
001IeCTPOUTEILHBIX Pa00T

3.2. UndopmannonHoe odecneyeHne peaau3amu NporpamMmmbl

Jlist peanmuzanuu mporpaMMbl OMOTHOTEYHBIA (OHT 00pa30BaTEILHON OpraHU3aluU J0KECH
UMETh T€YaTHbIE W/WIKM BJIEKTPOHHBIE 00pazoBaTesbHbIE U WHGOPMAIMOHHBIE DPECYpPCHI, s
HCI0JIb30BaHUsl B 00pa30BaTeIbHOM IIPOLIECCE.

OT1MeTKa «5» cTaBUTCS, €CIIHU:

- paboTa BBINOJHEHA MTOJIHOCTHIO; B JIOTHUECKUX PACCYKACHUSIX U 000OCHOBAHUU PEIICHUSI HET
poOeJIOB U OMMOOK; B PEIICHWH HET MATeMaTHYCCKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTH,
OIMCKa, HE ABJISAIONIAsICS CIeJACTBUEM HE3HAHUS WM HETIOHUMAaHHs y4eOHOTo MaTepHana).

OtMmeTKka «4» CTaBUTCS, €CIIN:

- paboTa BBINIOJIHEHA TIOJHOCTBIO, HO OOOCHOBAaHHMSI IIAroB PEIICHUS HEIO0CTATOYHBI (eCiu
YMEHHE 000CHOBBIBATh PACCYKICHUS HE SBJSUIOCH CIICIIHAILHBIM 00EKTOM IPOBEPKH );

- IOTIyIIIeHAa OJIHA CYIIECTBEHHAs OIMIMOKa WU IBa-TPU HECYIIECTBEHHBIX OLITUOKHU.

OtmeTKka «3» CTaBUTCS, €CIIN:

- JIOMyIIeHbl OoJiee OJTHOM CYIIECTBEHHOMN OMIMOKK WM Oojiee NBYX-TPEX HECYIIECTBEHHBIX
OmuOOK, HO Y4YalIMics BIAJeeT 00s3aTeTbHBIMH YMEHUSIMH II0 TPOBEPSIEMOM TeME; MPU ITOM
MIPABIJILHO BBIMOJIHEHO MEHEE TTOJIOBUHBI PaOOTHI.

OTMmeTKka «2» CTaBUTCSA, €CIIN:

- JIONyIIEHBbl CYIIECTBEHHbIE OINMOKM, T[OKa3aBIIMe, YTO YYallUHCS HE BIAJEeT
00s13aTeIFHBIMU YMEHUSIMH TI0 JJAHHOM TeME B TIOJTHON Mepe.



B cTpykTypy nocoOusi BXOAAT CIIEAYIOIINE TEMBI:
Tema 1.1 Buapl, crioco0bl CBAPKHU M CBAPHbIE COeIUHEHUSA
Tewma 1.1.1 [lonsTus 0 cBapke U €€ CYIIHOCTb.
Tema 1.1.2 Knmaccudukarus Bug0B cBapku. Buibl CBapKHU IJIaBJICHUEM.
Tewma 1.1.3 CBapouHble COCIMHEHHS U IIIBBI.
Tema 1.1.4 OGo3HaueHNE IIBOB CBAPHBIX COCAMHEHUIN Ha YepTEkKaX.
Tema 1.1.5 Haznauenue, KOHCTPYKTHUBHBIE JIEMEHTHI, (hopMa pa3esku KPOMOK IO/ CBApKY
Tema 1.1.6 KoHCTpYKTHUBHBIE 3JIEMEHTHI CBAPHBIX COCAMHEHHUIA.

Tema 1.2 DiiekTpHYecKkasi Iyra U Temja0Bbie MPOLECCHI PU CBAPKe

Tema 1.2.1 [Ipupona cBapoyHOM TyTH.

Tema 1.2.2 YcnoBus 3a)KuraHusi 1 yCTOHYMBOCTb TOPEHUSI IyTH.

Tema 1.2.3 Texunueckue XapakKTEPUCTUKHU JTYTH.

Tema 1.2.4 O6mmume cBeeHUS O TEIUIOBBIX MPOIECCax MPU CBapKe.

Tema 1.2.5 [lnnaBnenue u nepeHoc IEKTPOAHOr0 MeTaia. MarHuTHOE Ty ThE.
Tema 1.2.6 CTpykTypa CBapHOTO COCIUHEHUS.

Tema 1.2.7 Kpucramiuzaiusa MeTaia IiBa.

Tema 1.3 MeTa/urypruyeckue npoiecchbl Npu cBapke

Tema 1.3.1 OcoOeHHOCTH CBAPOYHBIX METAJUTYPTHUECKUX MTPOIECCOB.

Temal.3.2 OcHOBHBIE METAJUTYPIHUECKUE TIPOLIECCHI IPU TYTOBOM CBapKe.

Tema 1.3.3 OcoOeHHOCTH METaTyPrUu4e€CKUX IIPOLECCOB MIPU Pa3INYHbIX BUJAX CBAPKU.
Tema 1.3.4 Heob6xonuMocCTh poBeIeHUs MTOIOTPEBA MPU CBApPKE.

Tema 1.4 Hanpsixenusi u 1eopManmu npu cBapke

Tema 1.4.1 [ToHATHS O CBAPOYHBIX HANPSHKEHUSIX U 1e(OPMAIIHH.

Tewma 1.4.2 MeTtoasl CHI)KEHUS HANPSDKEHUH U ie)opMaliiii B Ipoliecce CBapKu

Tema 1.4.3 OcHoBHBIE TPUEMBI YCTPAHEHUS HANIPSDKEHUH 1 1ehopMaIiiii CBapHBIX KOHCTPYKIHH.

Tema 1.5 CBapuBaeMoCTh MeTAJUIOB U CBOHCTBA CBAPHBIX COEANHEHUI

Tema 1.5.1 [lonsTHE O CBapUBaEMOCTH.

Tema 1.5.2 Onpenenenue CTORKOCTH MeTaIa IPOTUB 00pa30BaHUS TOPSIUUX TPEILHH.

Tema 1.5.3 CiocoObl ¥ KpUTEPUU OLIEHKH CKJIOHHOCTH K XOJIOJITHBIM TpPEIIHHAM.

Tema 1.5.4 PacuéTHas olieHKa CBapMBAaEMOCTH 110 XUMHUUECKOMY COCTaBY KOHCTPYKLIMOHHBIX CTajlel

Tema 1.6 Co0opouHO-CBapOYHASI OCHACTKA

Tema 1.6.1 COopouHO-CBapOUHasi OCHACTKA.

Tema 1.6.2 TexHonoruveckasi OCHacTKa.

Tema 1.6.3 Knaccuduxanus c60pouHO-CBapOUYHOM OCHACTKHU.

Tema 1.6.4 HaznaueHnue u 0coOEHHOCTH COOPOUYHO-CBAPOUHOM OCHACTKH.
Tema 1.6.5 Mexanuzaiusi cCOOpOUYHBIX paboT.

Tema 1.7 IloaroroBka KpOMOK M3/1€e/IHil O] CBApKY

Tema 1.7.1 Heob6xonuMocTh MOATOTOBKH KPOMOK 10| cBapKy. CriocoObl MOJATOTOBKY KPOMOK I10/1
CBapKy

Tewma 1.7.2 [TogroroBka KpOMOK MO/ CBapKy BPYUYHYIO: 3a4ACTKA KPOMOK I10JT CBAPKY
METANTNYEeCKON MIETKON, HAMMIILHUKOM, HAKJAYHOM OyMaroi.

Tema 1.7.3 Xumunueckas 00paboTka KpOMOK 1oJ1 cBapKy. [loAroTroBka KpoMOK MeXaHU3UPOBAHHBIM
CII0COOOM.

Tema 1.7.4 Ha3znauenue pa3enku KpOMOK 1oj cBapKy. CyIIHOCTb TOJTOTOBKU a3k KPOMOK
oz cBapky. @opma paszieiaKu KpOMOK IO CBApKYy.

Tema 1.7.5 Ha3nauenue, yCTpoHCTBO U IpaBHJia SKCIUTyaTal[Ml BCIIOMOTaTEIbHOI0 000py/10BaHUSI.



Tema 1.8 Coopka uznenuii moJa cBapky

Tema 1.8.1 COopka uznenuii npuxsatkamu. OCHOBHBIE MIOHATHS U ONIPEACIICHHS.

Tewma 1.8.2 TpeGoBaHMs K BBIITOJHEHHUIO TPUXBATOK: pa3Mephl U MTPaBUJIa BHITIOJHEHUS MTPUXBATOK
IIPU CBAPKE KOHCTPYKLUHN PA3JIMYHOTO Ha3HAYEHUS

Tema 1.8.3 KoHTpoJib NpuXBaTKX BHEIIHUM OCMOTPOM U 3aMEpaMH.

Tema 1.9 Opranuszaunusi KOHTPOJIA Ka4ecTBa M e(eKThl CBAPHbIX IIBOB

Tema 1.9.1 OcHOBHBIE ATanbl KOHTPOJIA

Tewma 1.9.2 [ledexTsl: onpeaenenne, Kiraccupukamms

Tema 1.9.3 Hapyxnsbie nedeKThl: BUABI U XapakTep nedeKTa, MpUIUHB BOSHUKHOBEHUS
Tema 1.9.4 BayTtpennue aedexTbl: BUIBI U XapakTep Ae(eKTa, IPUIHHBI BO3HUKHOBEHUS
Tema 1.9.5 Mertoas! peaynpexaeHUs U yCTpaHEHUS 1e()EKTOB.

Tema 1.10 MeToabl Hepa3pymawiero KOHTPOJIsi Ka4yecTBa CBaApPHbIX IIBOB

Tema 1.10.1 Buael Hepaspy1aromero KOHTposis. BHEIIHUI 0cMOTp U 3aMepbI CBapHBIX IIBOB.

Tema 1.10.2 KoHTpOJIb MPOHUKAIOIIMMH BEIIECTBAMHM.

Tema 1.10.3 Axyctuueckuii KOHTpob. ['MapaBinueckue ucnbiTanus. [IHeBMaTuuecKue UCIbITaHUS.

Tema 1.11 MeToabl pa3pymiamiiero KOHTPOJIs Ka4ecTBa CBAPHbIX IIIBOB

Tema 1.11.1 MeToabl pa3zpylaronero KOHTpoJIst

Tema 1.11.2 Mexannuyeckue UCIBITAHUS: BUIBI K 001aCTh UX TPUMEHEHUSI.

Tema 1.11.3 Meramnorpaduueckue uccnenoanus. Kontpons TBepaocTu. McnbiTanus Ha KOPPO3UIO:
CYLIHOCTh U Ha3HAYEHUE.

TEXHUKA BE3OITACHOCTH ITPU ITPOBEJEHUU ITPAKTUYECKUX PABOT

Ilepea HayaI0M NPAKTHYECKOT0 3AHATHSA:

1. BHuMarenbHO NpOCIyIIaiTe BBOJAHBIM HMHCTPYKTaX IMpENojaBaTessi O MOpSAKe MU
0COOCHHOCTSIX BBITIOJHEHUS JIa0OpAaTOPHOTO (MIPAKTHUECKOT0) 3aHATHS;

2. BHuMarenpHO M3y4UTE METOAMYECKHE PEKOMEHAAlNU K paboTe, KOTOPYIO BBIMOJHSAETE U
CTPOr0 PYKOBOJCTBYWUTECH UMH;

3. IloaroroBere pabouee mecTo st Oe30macHOM pabOThI: yOepuTe €ro, e€ciii Ha HeM
HaXOJATCS [IOCTOPOHHUE IIPEIMETHI;

4. TlpoBepbTe M MOATOTOBbTE K paboOTe, COTJACHO METOJUYECKUM pPEKOMEHIAIUM,
HeoOXOIMMBbIE HaTypalbHble OOpa3lbl, HHCTPYMEHTHI, OOOpYyIOBaHHWE M MPUHAIIEKHOCTH,
TEXHUYECKYIO JOKYMEHTALIHIO.

Bo Bpemsi paGoThI:

1. BemmomnHsiTe TONBKO Ty paboTy, KOTOpasi pa3pelieHa MpernoaBaTesieM;

2. 3a pa3bACHEHUSMHU IO BCEM BOIIPOCAM BBIIOJHEHHS JIaOOpaTOPHOro (IIPaKTUYECKOIO)
3aJjaHus oOpalaiTech K MPernoaaBaTento;

3. bynpre BHMMaTenpHbl U akKypaTHbl. He oTBiekaliTecs caMu U He OTBieKanTe Apyrux. He
BMEILIMBalTeCh B Mpoliecc pabOThl IPYrHMX CTYAEHTOB, €CIU 3TO HE MPEAyCMOTPEHO HHCTPYKIHEH
WJIM METOJAMYECKUMU PEKOMEHAALUAMH.

ITo oxonyanum padoThI:

1. HaBenute mopsaok Ha pabodeM MECTE U CIaiTe ero Mpemno1aBaTelo;

2. Cpaiite mnpenojaBarenio Y4eOHYI0 M CIEUUAJIbHYIO JHUTEpaTypy U HUHCTPYMEHTHI,
MHBEHTaph, 000pyI0BaHNE, HATypalbHbIE 00Pa3Lbl, TEXHUUECKYIO TOKYMEHTALIHUIO.

IIpu BbINOTHEHUH PAaGOTHI CTPOIrO 3anpenaercs:

1. becuenbHO X0UTH 1O KaOUHETY (J1abopaTtopun);

2. llokupate momemieHue kabuHeTa (MaOoparopuu) B pabouee BpeMs 0e3 pa3pelieHus
Iperno/iaBaTes.



IlepeyeHb NpaKTUYECKUX 3AHATHHI

Tabmnuma 2

Ne Tema KonnuyectBo

3aHATHUSA qacoB

1. ITpakTnueckoe 3anstue Ne 1 OnpeneneHre KOHCTPYKTUBHBIX 1
DJIEMEHTOB Pa3JIeIKU KPOMOK.

2. Ipakruyeckoe 3ansTue Ne 2 PacimdpoBka yCIOBHOTO 1
0003HaYCHHSI CBAPHBIX IIIBOB HA YEPTEIKE

3. IMpakTnyeckoe 3amsitue Ne 3 BbIIOJTHEHHE MOJOTIpeBa 2
CBapuBaeMON KOHCTPYKIIUU

4, IpakTnyeckoe 3ansitue Ned Tepmuyeckas MpaBKa CBapHOU 1
KOHCTPYKIIUU

5. IIpakTuyeckoe 3ausitne NeS MexaHuueckass INpaBKa CBapHOU 1

KOHCTPYKIIUU

6. Ipakruyeckoe 3ansaTue Ne6 OrpesieieHe MEXaHUUECKUX 1
CBOWCTB CBAPHBIX COCAUHEHUMN

7. Ipakruyeckoe 3ansatue Ne7 OrpeiesieHe CBApUBAEMOCTH CTAJIU 1
M0 XUMUYECKOMY COCTaBY.

8. IpakTuyeckoe 3ansTue Ne8 [ToAroToBKa KPOMOK T0]] CBAPKY: 1
HIETKON METaJUNINYECKON, HATMIIbHUKOM, HaXIa4HOH OymMaroi,
XUMHUYECKOH 00pabOTKOM

9 ITpakTnueckoe 3ansitne Ne9 IloAroTroBka KpOMOK IOJI CBapKy 1
MEXaHU3UPOBAHHBIM CIIOCOOOM: NUTH(OBATHHON MAIIMHON

10 Ipakruyeckoe 3ansaTue Nel0) BrirnoaHeHue o1HOCTOpOHHEH 1
pa3esiku KPOMOK TO/J] CBapKy.

11 IpakTuyeckoe 3ansiTue Nell BeinosHeHHe 1ByCTOpOHHEH 2
pa3zeNKu KPOMOK TIOJT CBapKy

12 Ipakruyeckoe 3ansaTue Nel2 CO0pKa CBapHBIX COSTMHEHUN Ha 2
MPUXBATKAX

13 ITpakTnueckoe 3ansitue Nel3 KoHTpoIsib KauecTBa OCHOBHOTO 2
MeTaia

14 IMpakTuueckoe 3ausitue Nel4 Onpenenenue xapakrepa ae(pexToB 2
CBapHBIX IBOB

15 IpakTtuyeckoe 3ansite Nel5 BpiGop Merona ycTpaHeHHS 2
nedexra

16 Ipakruyeckoe 3ansatue Nel6 IIpoBeneHue KOHTpOJISI CBapHOTO 2
IIBa BHEITHUM OCMOTPOM H 3aMepaMu

17 Ipakruyeckoe 3anstue Nel7 IIpoBeneHue KOHTpOJISI CBApHOTO 2
IIBa Ha TEPMETUYHOCTb.

18 IMpakTuueckoe 3ausirme Nel8 UcmeiTanue o00pas3noB Ha 2
CTaTHYECKOE PACTSIKCHHUE U U3THO

19 Ipakruyeckoe 3ansaTue Nel9 OnpeneneHne yaIapHOU BI3KOCTH. 2




IIpakTnyeckoe 3ansitue Nel. OnpenesieHrne KOHCTPYKTHBHBIX 3JIEMEHTOB Pa3/ie/IKl KPOMOK
(Bpems BbhINoJIHEHHs PadoThI 1 yaca)

ean:

1.M3y4nTh TEXHOIOTHIO ONPE/IEEHUs KOHCTPYKTHUBHBIX JIEMEHTOB Pa3JIeIKl KPOMKH.

2.Y1upaXxHEHHE B ONPEAEICHUN KOHCTPYKTUBHBIX 3JIEMEHTOB Pa3AeiiKi KPOMKHU.

3. HayuuThcs 1o JaHHOMY 3aJaHuI0 OOpabOTKM JeTald BbBIOMpaTb HEOOXOAMMBIN cliecapHbIN

UHCTPYMEHT.

3aganne U MeTOAUYECKHE PEKOMEHIAIUU

1. I3yunTh OCHOBHBIE TEOPETUUECKHUE MOJIOKEHUS U KPAaTKO X U3JI0KUTH 110 MPEAJIOKEHHON GopMme.
Conep:xanue oTyeTa

1.HanmeHnoBaHue u 11e1b pabOoTHI.

2.060pynoBaHNe U MaTepHaJIbl, HCIIOIb3yeMbIe B padoTe.

3.OCHOBHBIE NOJ0KEHHUS 10 TEOPETUUECKOMY MaTepHaIy(KpaTKo).

4.0nucanue HKCIEPUMEHTANBHOM 4acTh pabOThl M MOJYyYCHHbIE PE3yJIbTaThl C HEOOXOAMMBIM

rpadM4ecKuM MaTepUaioM, aHAJIU30M, BBIBOJIAMH.

5.000cHOBaHHOE peIlICHNE YKAa3aHHOM MpernogaBaTesieM 3adauH.

Conep:xkanue padboTbl

Buneodpuniabmbl «Kpomkopes», «MammHaa KpoMKocKaJbIBawomas», «Padora kpomkopesa»,

Ckoc kpomku. [IputyniieHne KpoMKHU

CKOC KPOMKH - IPSMOJIMHEHHBIN HAKJIOHHBIA CPE3 KPOMKH, ITOJUIEKAILEH CBAPKE.

ledTynﬂeﬂl/le KPOMKH - HCCKOIICHHAA 4aCTb TOPLA KPOMKH, nojJIexxanien CBApKe.
KOHCprKTI/IBHI)Ie 3JIEMEHTHBI Pa3A€JIKH KPOMOK

a

N\
/// /
£ // /

Aot OO
'////// NN

}// // /] RSN\
[17 ]

]

B - yroJs ckoca KpOMKH

0 - YIOJI pa3faeIKi KPOMOK
C - MPUTYIJIeHHE KPOMKH

b - 3a30p
YroJa pa3aenku KpOMOK. YTroJ1 cKOca KPpOMKH

B

i
VYrosn ckoca KPOMKHU - OCTPBIM Yrol MeEXJy IUIOCKOCTBIO CKOCA KPOMKM M INUIOCKOCTBEO TOPLA.
Kparkas ¢popma: yroxa ckoca.



http://www.gost-svarka.ru/svarka_termini_opredeleniya/vidy_svarki/Svarka.htm
http://www.gost-svarka.ru/svarka_termini_opredeleniya/vidy_svarki/Svarka.htm
http://www.gost-svarka.ru/svarka_termini_opredeleniya/tehnologiya_svarki/ugol_skosa_razdelki_kromok.htm
http://www.gost-svarka.ru/svarka_termini_opredeleniya/tehnologiya_svarki/ugol_skosa_razdelki_kromok.htm
http://www.gost-svarka.ru/svarka_termini_opredeleniya/tehnologiya_svarki/zazor.htm
http://www.gost-svarka.ru/svarka_termini_opredeleniya/tehnologiya_svarki/skos_prituplenie_kromki.htm#%D0%A1%D0%BA%D0%BE%D1%81_%D0%BA%D1%80%D0%BE%D0%BC%D0%BA%D0%B8

Yron pazaenku KpoOMOK
- YTOJI MEKTY

Kpatkas dhopma: yron pazgenku.

CKOIIICHHBIMU

KOHCprRTI/IBH])le 3JIEMEHTBI pa3A€JIKU KPOMOK

a
V

b i
e
B - yroJ ckoca KpOMKH

© 0, - YroJ pa3aejKiu KPOMOK
© C - OPUTVYILICHUC KPOMKH

- b - 3a30p

KpOMKaMu

CBApHUBAEMBbIX YacTeu.

KOHCTPYKTNBHDIE (IEMEHTDI PASQENKN KPOMOK
PA3QEKA OQHOA KPOMKN

PA3QENKA ABYX KPOMOK

V- o6pa3sHasn

X-o6pa3Han

.

0L - yron pa3aenkn KpoMok
(60-90°)

[ - yron ckoca Kpomku
(30-50°)

b - 3azop (1-4 mMm) B 3aBK-
CUMOCTM OT TOMLUMHbI
cBapvMBaeMoro mertanna

Mpn cBapKe nnaBAWmNM-
cq anekTpoaom 3asop b
o6blyHO cocTaBnqer
0-5 mmMm. Yem Gonblue 3a-
30p, TeMm rny6xe npon-
nasneHve metanna

C - NpUTynsieHne KPOMOK
(1-3 MM) B 3aBMCUMOC-
TV OT TONLNHDbI CBapn-
BaeMoro Meranna

X-o6pa3Han pa3pgenka
KPOMOK MO CpaBHEHMIO
¢ V-o6pa3Hoit no3sonsa-
eT YMeHbLNTb 06beM
HannasnfeMoro meran-
nas1,6-1,7 pasa


http://www.gost-svarka.ru/svarka_termini_opredeleniya/tehnologiya_svarki/skos_prituplenie_kromki.htm#%D0%A1%D0%BA%D0%BE%D1%81_%D0%BA%D1%80%D0%BE%D0%BC%D0%BA%D0%B8
http://www.gost-svarka.ru/svarka_termini_opredeleniya/tehnologiya_svarki/skos_prituplenie_kromki.htm#%D0%9F%D1%80%D0%B8%D1%82%D1%83%D0%BF%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BA%D1%80%D0%BE%D0%BC%D0%BA%D0%B8
http://www.gost-svarka.ru/svarka_termini_opredeleniya/tehnologiya_svarki/zazor.htm

IpakTnyeckoe 3ansitue Ne2. PacmimgpoBka ycJI0BHOro 0003HaA4YeHHsI CBAPHBIX IBOB HA
yepTreike
(Bpemsi BbINOJIHEHUS PadoThl 1 yaca)

Heab pa6orel: HayunThcs uuTaTh HM300pa)KEHHS CBApHBIX COEIMHEHUN U IIBOB Ha YEpPTEXKaX.
PacimdpoBka ycnoBHBIX 0003HAYEHUI CBAPHBIX IIBOB IO KAPTOUKaAM

Xoa BbINOJIHEHUS PA0OTHI:

O3HaKkOMJIEHHE C TEOPETUUECKUMHU CBEICHUSIMU

UreHnue cOOPOYHOTO yepTexa

OmnpeneneHre Ha YePTEKE CBAPHBIX IIIBOB, COCTABJICHUE CIICIIM(PUKAIIUU CBAPHBIX IITBOB.
PacmmdpoBka ycioBHbIX 0003HAYEHHI CBapHBIX IIBOB MO KAPTOUKAM

OTBETUTH HA KOHTPOJILHBIE BOIIPOCHI.

s E

Teopernyeckue cBeeHust

CornacHo EquHol cucTeMe KOHCTPYKTOPCKOW JTOKYMEHTAIlMU, N300paKeHUsT U 0003HAYCHUS IIIBOB
CBapHBIX COEAMHEHUI B KOHCTPYKTOPCKUX JOKYMEHTaX M3Jelui NoKHBI coorBercTBOBaTh ['OCT
2.312-72 «YcnoBHbIE M300pakeHUsI U 0003HAUYEHUS IIBOB CBAPHBIX coennHeHHit». OO0o3HaueHHe
CBapKM BBIMOJIHSACTCSI HAKJIOHHOW JIMHUEH C OJHOCTOPOHHEH CTPENKOW, a XapaKTepUCTHUKA IIBa,
CToco0 CBapKHM U MpoYee yKa3bIBACTCS HAJl WX O]l TOPU30HTAILHON MOJIKOM, KOTOPAsk CMBIKAETCS C
HaKJIOHHOH JInHUeH. OTHOCTOPOHHSS CTPEJIKa yKa3bIBAE€T MECTO LIBA.

Ycnoenoe uzobpasicenue suoumozo wiéa: HeE3aBUCUMO OT CIIOCO0a CBAPKU BUAMMBIN LIOB CBApPHOTO
COCJIMHEHHS YCIOBHO M300paxaroT CIJIONIHON OCHOBHOW JIMHUEH.

Hesuoumozo wiea: He3aBUCUMO OT CIIOCO0a CBAPKU HEBUIMMBIN II0B CBAPHOT'O COCIUHEHUS YCIOBHO
M300pakaroT MTPUXOBOH JTHHUEH.

Oounounoii ceapnoli MoyKky: BUAUMYIO OJIMHOYHYIO CBAPHYIO TOYKY YCIOBHO M300pa)aroT 3HAKOM
"+" . KOTOPBII BBITOJIHSAIOT CIJIOIIHBIMU JTUHUSIMH. HeBUIMMbIE OTMHOUHBIE TOUKH HE N300paxaroT.
Ceyenusi MHO20NPOX0OHO20 WiBA: TIPU U300paKEHUU CEUEHHs] MHOTOIPOXOJHOIO IIBa JOMYyCKaeTcs
HAHOCUTb KOHTYpPbI OTHEJbHBIX IPOXOA0OB, INPU 3TOM HUX O00O03HAUAIOT MPONHMCHBIMU OYKBaMH
pycckoro andasuTa.

Hecmanoapmnoeo wea: i1 HECTaHAAPTHOTO IBAa YKA3bIBAIOT pa3Mepbl KOHCTPYKTHUBHBIX
3JIEMEHTOB, HEOOXOAMMBIX ISl €r0 BBINOJIHEHUs (pHc. 5). ['paHuIbl MIBa H300pakaroT CIJIOUTHBIMU
OCHOBHBIMM JIMHUSIMH, @ KOHCTPYKTHBHBIE AJIEMEHThl KPOMOK B TpaHHUIAX IlIBa — CIUIOIIHBIMHU
TOHKUMHU JINHUSMH.

Jlns 0603HaueHUs] CBapHBIX MIBOB HCMOJB3YIOT TaKKe BCIIOMOTaTellbHbIE 3HAaKU. B ycroBHOM
O603Ha‘IeHI/H/I IIIBa BCIIOMOTAaTCJIBbHBLIC 3HAKHW BBIINOJHAIOT CIIJIOIIHBIMHW TOHKHMU JIMHUSIMHA.
BcnomoratenbHble  3HaKW JODKHBI OBITH OJMHAKOBOW BBICOTHI € IU(paMH, BXOIAUIUMH B
0003HaYeHHE MIBA.

Ilpumeuanue:

3a JINLIEBYIO CTOPOHY OJHOCTOPOHHETO IIBa CBAPHOI'O COEAMHEHHUS IPUHUMAIOT CTOPOHY, C KOTOPOM
MIPOU3BOJIAT CBApKY.

3a JIMLEBYIO CTOpPOHY JIBYCTOPOHHETO IlIBA CBapHOIO COEIMHEHUS C HECHUMMETPUUYHO
MOJITOTOBJIEHHBIMU KPOMKAaMH TNPUHUMAIOT CTOPOHY, C KOTOpPOM MPOU3BOAST CBAPKY OCHOBHOTO
11Ba.

3a JMIEBYIO CTOPOHY JIBYCTOPOHHETO IIIBa CBApPHOTO COEIMHEHHUS C  CHMMETPUYHO
MOJITOTOBJICHHBIMU KPOMKaMHU MOXKET ObITh MPHHATA JIF00ast CTOPOHA.

CTpyKTypa yCJI0BHOI0 0003HaYeHHs 1IBA

I'OCT 2.312-72 «YcnoBHble uH300pakeHUs] MU OOO3HAYEHMS IIIBOB CBAPHBIX COEJMHEHUI»
yCTaHABIMBAaET psl TpeOoBaHMM M 0003HAYEHMH CTAaHAAPTHBIX M HECTaHJAPTHBIX IIBOB U
OJIMHOYHBIX CBAapHBIX TOYEK. Ecau Juid IBa CBApPHOIO COEIMHEHUS YCTAaHOBJIEH KOHTPOJIBHBIN



KOMIUIEKC MJIM KaTEropHusi KOHTPOJIS IIBa, TO X 0003HAYEHHE JOMYCKAETCs IMOMENaTh MOl JIMHUCH-
BbIHOCKOW. [Ipn HamMumm Ha YepTeke OAMHAKOBBIX IIBOB O00O3HAUYEHWE HAHOCHTCS Y OJHOTO W3
M300paKeHUH, OT HW300paKEHUNW OCTAJIBHBIX OJWHAKOBBIX IIIBOB TMPOBOISAT JIMHHUH-BBIHOCKH C
nojkamu. Bcem OJMHAKOBBIM IIBaM IPUCBAaMBAKOT OJMHAKOBbIA HOMep. LIIBbI cuuTarorcs
OJIMHAKOBBIMH, €CJIM: OJUHAKOBBI UX THUIIBI U Pa3Mepbl KOHCTPYKTUBHBIX 3JIEMEHTOB B MOMNEPEUHOM
CCUCHUHU; K HUM MPEABSABISAIOTCS OJHU W Te ke TpeboBaHus. KommdecTBO OIMHAKOBBIX IIBOB
JOTTYCKAeTCs YKa3bIBaTh HAa IWHUU-BBIHOCKE, UMEIOIIICH ITOJIKY C HAHECEHHBIM 0003HAYCHUEM IIIBA.

CraHaapThl perjiaMeHTHPYIOIMe KOHCTPYKTHBHBIE 3JIeMEHThI

KoHCTpyKTHBHBIE 2JIEMEHTHI CBAPHBIX COCIMHEHUN U pa3Mephl IIBOB Ui PA3IMYHBIX BHIOB CBAPKU
peraaMeHTHPOBaHbl COOTBETCTBYIOIIMMHU CTaHAAPTaAMMU:

I'OCT 8713-79 «Csapxka oz ¢urocom. CoeTMHEHHS CBAPHBICY;

I'OCT 5264-80 «Pyunas nyrosas cBapka. CoelMHEHUSI CBapHbBIEY;

I'OCT 14771-76 «/lyroBas cBapka B 3alllUTHOM Tra3e. COeIMHEHUS CBAPHBIEY;

I'OCT 15164-78 «2Qnekrpounakosas cBapka. CoOeIUHEHUS CBapHBIE»;

I'OCT 14806-80 «IlIBbl cBapHbIX coeauHeHMil. JlyroBas cBapka aJIIOMUHUS W aJTIOMHUHHUEBBIX
CILIaBOBY;

I'OCT 16098-80 «CoenuHeHus cBapHbIE U3 JBYXCIOHHON KOPPO3UOHHO-CTOMKOM CTANIN»;

I'OCT 16038-80 «IlIBbI cBapHBIX COEAMHEHUH TPYOONPOBOAOB M3 MEAU M METHO-HHUKEIIEBOTO
CILIaBay;

I'OCT 11533-75 «ABTOomMaTudeckas W TIOJyaBTOMAaTHYeCKas JyroBasi cBapka IOa (DIIOCOM.
CoenuHeHUs CBapHbIE IO OCTPHIMU U TYIBIMH YTTIAMU»;

I'OCT 27580-88 «JlyroBasi cBapka aJlOMUHHEBAsI U AJIFOMUHUEBBIX CIUIaBOB. COEIMHEHMS CBapHbBIC
10 OCTPBIMH U TYNBIMU YTIIAMU.

OTHMHU CTaHapTaMU B 3aBUCUMOCTH OT TOJIIIMHBI METAJlJIa YCTAHABJIMBAOTCSA (1)OpMBI IIOIIEPECUYHOIro
CCUCHUA CBAPHOr'o mBa M KOHCTPYKTHBHBIC 3JICMCHTBI IMOATOTOBJICHHBIX KPOMOK M BBIITOJIHCHHBIX
IBOB, KOTOPBLIM IIPUCBAHNBAIOT 6YKBCHHO'LII/I(1)pOBLIC 0003HaYEHHUS.

bykeéennaa uacmo yxazvieaem na 6uod céaprHo20 cOeOUHEHUA:
C — CTBIKOBOE;

Y — yruosoe;

T — TaBpoBOE;

H — HaxyiecTouHoeE.

[{udpsl oTpaxaroT NOPSIKOBBIA HOMEp TUIA IIBa B KOHKPETHOM CTaHJapTe.

Taxkowce ucnonv3yrom ycinogHnvie 0003HA4eHUA OCHOBHBIX CHOCO006 C6APKU:
P — pyudnas nyrosas cBapka;
IJI — 31eKTpOHHO-Ty4YeBas CBapKa;
@ — gyroBasi cBapKa 1oj ciioeM (roca;
I1JI — nna3MeHHas U MUKpPOILJIa3MEHHAas CBapKa;
VYII — cBapka B aKTUBHOM Ta3€ IUIABSAIIUMCS JIEKTPOIOM;
N — cBapka B MHEPTHBIX Ia3ax;
HII — cBapka B MHEPTHOM Ta3e IUIaBsALIUMCS JJIEKTPOJIOM;
HH — cBapka B MHEPTHOM Ta3e HEIJIaBALIUMCS SJIEKTPOIOM;
I' — razoBas cBapka;
LI — snekTponuIakoBasi CBapka.
CrtpykTypa 0003HAYEHHUA CBAPHOIO IIBA
YcnoBHOE 0003HAUECHUE BUIUMBIX U HEBUAMMBIX [ITBOB
V HaJ MOJKOW — @UOUMbLIL;
V 0] NOKON — Heeuoumbulii.



[T

Ycii0BHOE 0003HAYEHHE CBAPHOTO IBA:

Inarn  "oegpuc

m—cz:fm—m—m\m

CornacHo n300paKeHUIO:

Nel — O6o3Ha4YeHHe cTaHAApTa HA TUIIBI U KOHCTPYKTUBHBIC AJIEMEHTHI IITBOB CBAPHBIX
COCTUHEHUH.

Ne2 — BbykBenHo-1¢poBoe odoznayenue, ['OCT.

Ne3 — CranaapT Wiv THI, YCIOBHBIN rpadyuyecKuii 3HaK.

Ne4 — Pa3mep 1IBOB B C€UEHUH, JJIMHA KaTETA.

No5 — 3Hak yriaoBoro miBa ¢ ykasaHueM JJIMHBI y4acTKa.

Ne6— BcromorarenbsHbIi 3HaK.

Ko Bcem Buam 3HaKOB B YCIIOBHOM 00O3HAUYE€HUU CBAPHOTO IIBA BHIIBUTAIOTCS TPEOOBAHUSA:

OCHOBHBIE 1 BCTIOMOTaTEJIbHBIC 3HAKU YKA3bIBAIOTCS CIUIOLIHBIMU TOHKUMU JTUHUSIMU;

3HAKH JIOJKHBI OBITH OJIMHAKOBOM BBICOTHI C IU(ppamMu, KOTOPbIE BXOAST B 0003HAYCHHUSI.

Cmpykmypa ycio6no20 0003Hauenus HeCMaHOapmMHO20 Wea Ui 0OUHOYHOU C6APHOI MOUKU

npusedena Ha cxeme
BCIIOMOTI'ATE/IbBHBIE 3HAKH
AT OBO3HAYEHHA CBAPHbBIX LHIBOB [TOCT 2.312-72]

Pacrionoxenue 3naka
3HaK 3HayeHue 3HaKa

¢ IU1EBOii ¢ 000pOTHOIT
CTOPOHBI CTOPOHBI

YcHieHHe 11IBa CHATH /

Hanabieel 1 HEPOBHOCTH 1IIBa

% SAZ
00padoOTaTh C MJIABHBIM MEPEXOAOM K
OCHOBHOMY METa/INyY

I11oB Mo He3aMKHYTOI JTHHHH =
| (3HaK MPUMEHSIOT. eciH
pacnooKeHne 1IBa ACHO U3 Yeprexa)
O ITIoB o 3aMKHYTOI THHIH

RIRIR

(mameTp 3HaKa - 3...5 MM)

H3/1€7THA, T.€. IPH YCTAHOBKE €r0 Ha
MECTE NMPUMECHCHHS

ITIoB BHIMOTHUTE NPH MOHTAKE j

111oB npepbIBHCTHIIT HAH TOUSHHBII
C LEMHBIM PacroIokKeHHeM
(yTo.1 HaKJIOHa THHHH = 60°)

I110B npepbIBHCTHIIT HIH TOUCHUHBIH €
IIAXMaTHBIM PacronoKeHHeM

N
3




IIpakTnyeckoe 3ansitue Ne3. BolnoJiHeHHe 100TrpeBa CBaAPUBAEeMOM KOHCTPYKIIMU
(Bpemst BbINOJIHEHHSI PadoThI 2 yaca)

Caapky npu oTpUlIaTeIbHON TeMIiiepaType (0€3 mo1orpeBa) ciaeayeT BhIIOJIHITh TEMH K
3JEKTPOJIaMH U CBAPOYHOM MTPOBOJIOKOM, UTO U IPHU MOJOKUTEIBHON TEMIIEPATYPE.
ABTOMaTHYECKYIO CBAPKY METAJUIOKOHCTPYKLMI U3 YIJIEPOJUCTON U HU3KOJETUPOBAHHOMN CTaNIU IpU
TeMIeparype Bo3ayxa He Huxke 7420 °C pa3peraercst BECTH IO TOH e TEXHOJIOTHYECKON
JOKYMEHTAIMH, YTO U IIPU TOJOKHUTEIBHON TeMIepaType npu o0ecriedeHnn TpedyeMoro KauecTa
1IBa.

Temneparypa Bo3ayxa, °C

TOJ'IH_II/IHa cTajiu, er’ICpOI{I/ICTaﬂ CTaJlb HI/ISKOHGFI/IPOBaHHaﬁ CTajlib
MM

Tun KOHCTpYKIIUU

Pemeruareie JlucroBele 00beMHBIE U Pemerdyarsie  JlncToBBIE 0OBEMHEIE U

CIUTONIHBIE CTCHYATHIE CIUTOIIHBIE CTCHYATHIE
Ho 16 -20 -20 -20 -20
(BKITFOUHUTEIILHO)
Csrime 16 mo 30 -15 -15 -10
» 30 mo 40 -10 -10 0 5
» 40 0 0 5 10

Ilpumeuanue. Pyunyio u 1osyaBTOMaTH4YECKYI0 cBapKy npu temneparype Boiie —20 °C, HO HUXe
yKa3aHHOM B Tabnulie, cieyeT MpOUu3BOAUTH ¢ mogorpeBom crainu 10 100—150 °C, B 30He
BBITIOJIHEHUS CBApKU Ha mUpuHy He MeHee 100 MM ¢ kaxxaoit ctoponsl. [logorpes mpousBoauTCs
TakKe B ClIy4asx, yKa3aHHbIX B miL. 3.4.2—3.4.5.

[Ipu 6onee HU3KOM TeMnepaType aBTOMaTHIeCKasi CBapka MOXKET MPOU3BOJAUTHCS TOIBKO 10
CHeNHabHO pa3paboTaHHON TEXHOJIOTMYECKOM TOKyMEHTAIUH, PEAyCMaTPUBAOIIEH yBEINYCHHE
TEIUJIOBJIOKEHUS U CHU)KEHUE CKOPOCTH OXJIAXK/IEHUS, a TaKKke o0ecreunBarolel mojydeHue
KaueCTBEHHBIX CBAPHBIX LIBOB.

3.4.2. [Ipu TemmnepaType OKpy>Karoiero Bo3ayxa Huxe —5 °C Bce IIBBI, BHITOTHSIEMbIE BCEMU
BUJIAMU CBapKH, 3aBapUBAIOT OT Hayasa J0 KoHIa 0e3 rmepephiBa B MOCIEI0BATEILHOCTH,
MPEyCMOTPEHHON TEXHOJIOTUYECKUM IPOIIECCOM CBapKH.

[TepepsiB 1omycKaeTcs JUIIb IPH HEOOXOAUMOCTH CMEHBI AIEKTPOAa UITH SJIEKTPOJHON MTPOBOIIOKU
Y 3a4MCTKH I11Ba B MECTE BO30OHOBJICHHSI MPOIECCOB, KaK yka3aHo B 1. 3.3.13.

[IpekpamiaTe CBapKy A0 BBIITOJIHEHUS IPOEKTHOTO pa3Mepa IBa U OCTABJIATh HE3aBAPEHHBIMU
OTJIeTIbHBIE YYACTKH II1BA HE JOMyCKaeTcs. B ciiyyae BEIHYKIEHHOTO TIPEKpaIeHUs: CBapKu (M3-3a
OTCYTCTBHSI TOKA, BBIX0JIa U3 CTPOS anmapaTypsl U T.11.) IPOIECC CIAeAYET BO30OHOBIATH TOIBKO
ocJie IOJJ0rpeBa MeTajia B COOTBETCTBUU C TEXHOJIOTHEHN cBapkH, pa3paObOTaHHOMN AJisi JAHHON
METaJUIOKOHCTPYKIUU.

3.4.3. K cBapKe CTHIKOBBIX IIBOB MPEABSBISAIOTCS CIIEIYIOIINE TPEOOBaHUS:

TEXHHUKAa IyTOBOM CBAPKH MHOTOCIIONHBIX, OTHOCTOPOHHHUX U IBYCTOPOHHUX CUMMETPUYHBIX U
HECHMMETPUYHBIX IITBOB MIPH TOJIIMHE MEeTAJIIa 10 16 MM OT/IMYaeTcs OT TEXHUKHA CBApKH MPU
HOpMasbHOU Temnepatype. [Ipu Tonmunae metanna 6osee 16 MM 1 TeMIiepaType OKpyKaroIiero
BO3ayxa HIke —15 °C cBapka nepBbIX ABYX CJIOEB BEIETCS C COMYTCTBYIOIIUM MOJAOTPEBOM 10
180—200 °C;

MIPU HECUMMETPUYHBIX IIIBaX U TOJIIMHE METasuIa 10 35 MM B TIEPBYIO OY€pEe/Ib 3aBapUBaTh
OCHOBHYIO 4acThb mBa. [Ipu cBapke coeMHEHUH C MOJIBAPKOW MOCIEIHIOI0 PEKOMEHYETCSI BECTH
MOCJI€ CBapKU OCHOBHOTO 11Ba. Eciu 3T TpeboBaHMsT HEBBITIOJIHUMBI, TO HEOOXOIUMO OCTOPOIKHO
MPOBOJIUTH KAHTOBKY 3JIEMEHTA:



MIPU CBapKe MeTajuta TOMIUHONW 36—60 MM 00s13aTeIbHOM ABISETCS KAaHTOBKA IS HAJIOKCHHS

MIOJIBAPOYHOTO CIIOSI C MTPOTHUBOIONIOKHON CTOPOHBI TIOCIIE CBAPKH MEPBLIX 4—5 c10eB. 3aBapka miBa

MOJIHOCTBIO C OJIHON CTOPOHBI HEJOMTYCTHMA;

CBapKy JUCTOB 00BEMHBIX METAIUIOKOHCTPYKIIUN U3 CTAIH TOJIIIHHON 60siee 20 MM clielyeT BeCTH

KacKaJIoM WM TOPKOM, IByCTOPOHHEH CBAPKOI CEKIUSMU U IPYTMMH PaBHOLICHHBIMH METO/IaMU;

3aYUCTKY KOPHS I1IBa, €CJIM OHA MPEAYCMATPUBACTCS TEXHOJIOTHYECKUM MPOIECCOM, CIIETYeT

MIPOU3BOJIUTH ITYyTEM BBIPYOKH MM HUTH(OBKH.

BripyOka meTasia 3yOHIioM MOXKET BBIIOTHATHCS TOJBKO Mociie ero nogorpesa ao 100-150 °C.

3.4.4. K cBapke TaBpOBBIX U YIJIOBBIX IIIBOB MPEIbSBISIOTCS CIEAYIOIINE TPeOOBaHUS:

€CJIM CEUCHHUE ITBAa PABHO WJIM OOJIbIIIC 3HAYCHUA, TPUBEEHHBIX B Ta01. 11, a koaddurment hopmbl
b

npoapa # 6onee 1,3 (puc. 10), To cBapka 0JHOCIONHBIX 1 MHOTOCIIOIHBIX IITIBOB 0€3 pa3ieKu
KPOMOK JIJIsl BCEX MapOK CTaJieil Mponu3BOAUTCS 0€3 moI0rpeBa OCHOBHOTO METAILIA;

2>l,3
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ecyli cedeHHte 1IBa MeHee peKoMeHTyeMoro Tabmn. 11 u koadunuent popms nposapa # menee 1,3
Y €ro HEeJb3s1 K3MEHUTD, TO MPU CBApPKE JIJIsi BCEX MApOK CTallel Mpu TemiiepaType Bozayxa —15 °C u
HUXKE HEOOXO0IUM MOJIOTpeB MeTasuia o Temmneparypsl 200-220 °C;
CBapKa MHOT'OCJIOMHBIX IIBOB C Pa3/€IKON KPOMOK IPOU3BOJUTCS MPU COOJIIO/IEHUHN YCIOBUMH,
MPUHSATHIX JJISI MHOTOCJIOMHBIX CTHIKOBBIX IIIBOB.
3.4.5. lepexTHBIC yUaCTKH IIBA CIEIYET 3aBapUBATh TOJBKO MOCIIE IMOI0TPEBA METAILIA 10
temneparypsl 180-200 °C.
3.4.6. K paGouemy MecTy CBapOUYHBIE MaTepUaJIbl CIEAYET MOJaBaTh HEIIOCPEICTBEHHO Mepe;]
CBapKoil B KOJIMYECTBE, HEOOXOIUMOM Ha MEPUOJT HETIPEPHIBHOM paboThI CBApILUKA. DIEKTPOIHYIO
IIPOBOJIOKY PEKOMEHYEeTCs II0JJaBaTh Ha paboyee MECTO HEMTOCPEICTBEHHO MEpe]] 3alpaBKoil B
ammapar.

VY pabouero mecta cBapouHble MaTEpHUaIbl HEOOXOIMMO XPAaHUTh B YCIOBUSX, UCKITIOYAOIINX
yBIIQ)KHEHUE (B TUIOTHO 3aKpbIBAIOILEHCS Tape WK 000TpeBaeMbIX YCTPOHCTBAX).

IIpakTyeckoe 3anaTue Ne4. Tepmuueckasi npaBKa cBapHOi KOHCTPYKIUH
(Bpemsi BbINoJIHeHHsI padoThI 1 yaca)

Tepmuyeckas npaska ¢ MECMHbIM HA2PEeEOM

Ona ocHOBaHa Ha pa3BUTHUH IJIACTUYECKOTO 1e(hOPMHUPOBAHNUS CHKATHEM PACTAHYTHIX Y4aCTKOB
KOHCTpyKUuu. [Ipy mpaBke 3TUM METOIOM OOBIYHO HAarpeBaroT PacTAHYTYIO YacTb
neopmupoBaHHOH Aetanu. HarpeB mpou3BoasT B OTeNbHBIX YuacTkax (puc. 1). [Ipu stom
pacIIMpeHHI0 MEeTaJUIa MPEMSITCTBYIOT OKPYKAIOIINE €ro X0JI0JHbIe YacTu AeTanu. B aTux ydactkax
METAaJUI UCTIBITHIBACT IUIACTUYECKYIO J1e(hOpMAIIMIO CKATUS M YKOPOUSHHSI PACTAHYTHIX BOJIOKOH
Metaia. [Ipu nocienyroniemM oxyaxaeHUn 3TH Y4aCTKH, COKPALIasiCh, BHITPSIMIIAIOT U3/IETIHE.
Tepmuueckyio MpaBKy IPUMEHSIOT B OCHOBHOM ISl YyCTpaHeHUs JepopManuii KopoOsieHus
JIUCTOBBIX KOHCTPYKLUN U JINKBUAALNN U3rH0a 6aIOUHBIX KOHCTPYKIUH.



o Mecra
HArpesaa

Mecra narpess
a) 6) IHHEI'EM
——
Puc. 1. IIpaBka MeCTHBIM HarpeBoM: a — 1o pedpy, 6 — MO MIIOCKOCTH

ITocne oxnakaeHus InaMeTp HarpeBaeMoM OKPYKHOCTH YMEHBILAETCS, YTO U IPUBOJUT K
VCYE3HOBEHMIO BBITyYMHBI. Harpes MOKHO MPOU3BOAUTE ra30BOM TOPEIIKOU, IJIEKTPUIECKON TYTIOH,
YTOJIbHBIM 3JIEKTPO/IOM, Ha MallIMHAX JUIsl ToUue4yHO! cBapku. IIpaBka yObIcTpseTcs Ipu cOYeTaHUU
MECTHOI'O HarpeBa C MPUII0KEHUEM CTATUYECKUX HArPY30K IIPH UCIIOJIb30BAHUM CIIELIUAIBHBIX
IIPABOYHBIX MPUCIIOCOOJICHUI.

CxeMbl ITpaBKHU ONpeAeNEHHBIX KOHCTPYKIIUH MPeACTaBICHbI B PUIL. 2.
Ilpunoscenue 2
Cxembl ucnpagienusn 0eqroOpmuposanHHvIX C6APHLIX U30EUL U NPUCNOCOOIEHUA 0J1A NPABKU

Cxema HCIIPAaBJICHUA I[G(I)OpMI/IPOBaHHLIX HU3IEIUNA U3 TOHKOJUCTOBOIO METaJjlja @ — JIUCTHI IIOCIIE
CBAapKu 10 IIPOKATKH,
6 — cxeMa nmponecca NpoKaTkKu, 1- CBapHOﬁ 1I10B, 2— HakKJIaJKa, 3- IMPOKATHBIC BAJIKU
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PacrnonoskeHne yuacTKOB HarpeBa mpu TePMUYECKON MPaBKe a — TABPOBOU Oanku, 6 — Oanku
HIBEJJIEPHOTO CEUEHUSs, 8 — paMbl U3 IIBEJUIEPOB

2. Tepmuueckas npaska ¢ 0owum Hazpesom (omoicue)

E€ npou3BoasT Takke B CIELMATBHBIX MPABOYHBIX MPUCIOCOOIECHUAX, B KOTOPBIX KOHCTPYKIIHS
(buKCcHpYyeTCsl B HY)KHOM ITOJIOXKEHHUH C TTPEIBAPUTEIILHBIM

IpakTnyeckoe 3ansiTue NeS. Mexanuueckasi mpaBka CBApHOW KOHCTPYKIIUH
(Bpemsi BbINOJIHeHHMs1 padoThl 1 yaca)

Xos0aHasi MeXaHUYeCKasi MPaBKa

JL1s 9TOM ke 1eTM UCTIOIB3YI0T PYYHBIC MTPECCHI, CIICIUATbHbBIC TPABOYHBIC TPUCIIOCOOICHHUS,
CTJIbHBIC ITyaHCOHBI JTsI 00’KaTHsI HA MEXaHU3UPOBAHHBIX MTPECCAX, a TAK)KE MPOKATKY HA
TPEXBAIKOBBIX CTaHaX. J{Jisl MpaBKU KPYITHOTA0APUTHBIX CBAPHBIX Y3JI0B IPUMEHSIOT
THJIPaBIMYECKHC TPABMIIBHBIC MPECCHI U CIICIIMATN3UPOBAHHBIC MPABUIIHLHBIC MAIITHHEI.

Taxk, rpuOOBUIHOCTH CBAPHBIX JIBYTaBPOBBIX 0aNOK (puc. 1, 0), BRIIPaBISIIOT Ha
CHCTIMAIM3UPOBAHHON MalllMHEe, pOJIMKH 1 1 3 cirykat i mogadyu 0aiKku B TPOIECcCe MPaBKH,
HaOKMMHOW POJIMK 2 COBEPIIACT BO3BPATHO-IIOCTYIATEIHHOE JIBUKCHHUE.

Puc. Cxembl MEXaHHUYECKOM MTPABKH CBAPHBIX JABYTaBPOBBIX OANOK (a)

U MAIAHAPHYECKUX 0005109eK (6)

CapHble TUIMHAPUYECKHE 000JIOUKH MPABAT HA TPEX- U YETHIPEXBATKOBBIX JTUCTOTHOOUHBIX
mamiHax (puc. 14, 6).

4. TepmoMexaHu4ecKasi PaBKa

Oma 3akiro4yaeTcs B COU€TaHUU MECTHOT'O Harpena C MPHJIOKEHUEM CTaTHYECKON Harpys3KH,
n3rudaroIiel NCpaBIsIeMblid HIEMEHT KOHCTPYKLIMU B HY’)KHOM HalpaBiIeHUU. DTa Harpy3ka MOKeT
CO3/1aBaTbCs JOMKpaTaMu, peccaMy WK ApyruMu ycrpoictBamu (puc. 14). Takoii crioco6 npaBku
IIPUMEHSIIOT JUIs )KECTKHUX CBapHBIX Y3JIOB.
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Puc. Tepmomexanuueckas mpaBka cBapHOro (pyHIaMeHTa ¢ IpUMEHEHUEM JoMKpaTa (uudpamu
MoKa3aHa MocjeI0BaTeIbHOCTh MECT HarpeBa): 1 — onopsl; 2 —MecTa HarpeBa; 3 — J0MKpar

IIpakTnueckoe 3ansaTHe Ne6. OnpeneneHue MeXaHM4eCKHX CBOICTB CBAPHBIX COeIMHEHMIt
(Bpemst BbINOJIHeHHs padoThI 1 yaca)

Llens paboThI

[TosnyunTh ONBIT pabOThl ¢ HOPMATUBHO-TEXHUYECKON JOKYMEHTALIMEN, OBJIAJIETh METOAUKAMU
MIPOBEICHUS UCTIBITAHUI CBAPHBIX COSIMHEHHM Ha PACTSKEHUE U CIUTIOIIMBAHUE.

2.2. 3agauu paboThl

1. Haznauuth TUIIBI 00pa3LoB AJIs IPOBEICHHS UCIIBITAHU, COCTABUTH CXEMbI UX BBIPE3KU U
OTIpeNIeNIUTh TPEOOBAHMS K MEXaHUIECKOI 00paboTke 00pa3IoB /is 3aJaHHOTO CBAPHOTO
TpyOOIpOBO/IA;

2. Onpenenutb TpeOOBaHUS K YCIOBUAM MPOBEACHUS UCIIBITAHUN, 00OPYI0BAaHUIO U K
HCIIBITATEIbHOW OCHACTKE (TIPH HEOOXOIMMOCTH );

3. IIpoBecTu UCHBITAaHUS KOHTPOJIBHBIX 00pa30B Ha CTATUYECKOE PACTSKEHUE U CIUIIOIIMBAHHUE Ha
HcIbITaTebHON Matnuae Y MM-40;

4. CocTaBuTh MPOTOKOJ (JTaOOpaTOPHOE 3aKITFOYCHHUE) O PE3YJIbTATaX MEXaHUYECKUX MCTIBITAHUM.
2.3. Teopernyeckas 4acTb

Paspymaromuii KOHTPOJIb TyTEM MEXAHUYECKUX MCIIBITAHUN CBAPHBIX COCIMHEHHUM ITPOBOJST B
LIEJIIX IPOBEPKU COOTBETCTBUS MPOUYHOCTHBIX U TUIACTHUECKUX CBOMCTB Pa3IMUHBIX YYaCTKOB
cBapHoro coenuuenus tpedoBanusiMm HTJ u TTT/I.

MexaHnuecKue UCIIBITaHUs CBAPHBIX COEIMHEHUI TpyOOIIPOBOJIOB Mapa U ropsiueil BOJbl BKIIOYAIOT
UCIBITaHUS Ha PacTSHKEHHE, U3TU0 WM CIUTIOLIMBAHUE, yAapHBIA U3rH0. DTH UCIIBITAaHUS
MIPOBOJIATCS HAa 00pasliax, M3rOTOBJICHHBIX U3 CIIEUAIBHO CBAPEHHBIX KOHTPOJIBHBIX COEIMHEHUN
WM U3 IPOU3BOJICTBEHHBIX CBApPHBIX COeIMHEHUI. MeToi1Ka MpoBeIeHUs UCTIBITAHUI OrOBOpEHA
I'OCT 6996.

MexaHnuyeckne UCIBITAaHUS U UCCIIE0BAaHNUs BBIMOIHSIIOT: IIPU aTTECTALlMU TEXHOJIOTUN CBAPKU
00BEKTOB, Ha KOTOPbIE PacIpOCTpaHsIOTCs MpaBuia PocTexHan3opa; npu KOHTPOJIE CBAPOUHBIX
MaTepUajoB; MPU KOHTPOJIE KBATU(HUKALIUK CBAPILIMKOB — BO BpEMS MX aTTECTALIUU WM JIOMYCKa K
paboTe; Ipu KOHTPOJIE€ MPOU3BOACTBEHHBIX CBAPHBIX COEAMHEHHH.

KoHnTponbHble cBapHbIe COEAMHEHUS JOIKHBI OBITh UJIEHTUYHBI KOHTPOJIUPYEMBIM
MIPOU3BO/ICTBEHHBIM CTHIKAM IO MapKe CTaJ, pa3Mepam TpyO (Ipu KOHTPOJIE OJTHOTUITHBIX CBAPHBIX
COEIMHEHMI — IO OTHOMY U3 TUIIOPAa3MEPOB), KOHCTPYKIIUHU U BUAY COSAMHEHHS U BBIIIOJIHEHBI TEM
’KE€ METOJIOM CBapKH, C UCIOJb30BAHUEM COOTBETCTBYIOIIMX CBAPOUYHBIX MAaTEPUAJIOB, HA TEX XKE
pEeXHUMax, C TEM K€ MO0TpeBOM U T.A. CBapHbIe coelMHeHNUs (WK BbIpE3aHHbIE U3 HUX 00pa3Iibl)
JIOJKHBI OBITH TEPMOOOPAOOTAHBI 110 TOMY K€ PEXKHUMY, YTO M IPOU3BOACTBEHHBIE CTHIKH.

Yucno KOHTPOJIBHBIX CBAPHBIX COETUHEHHH, KOHTPOIMPYEMbIX B COOTBETCTBUU (JIJ1s1 U3JIEIINH,
MOJIKOHTPOJIBHBIX PocTexHan30py), JOHKHO OBITH HE MEHEE OJTHOIO Ha BCE OJJHOTUITHbIE
IIPOM3BOJICTBEHHBIE CBAPHBIE COCMHEHMS, BHIIOJHEHHBIE KaXKAbIM CBApIIMKOM B TeueHUe 6
MECSLIEB.



MexaHnuyeckre UCIbITaHUS! KOHTPOJIBHBIX CTHIKOB TPYO, MOJKOHTPOJIBHBIX opraHam PocrexHanzopa,
HapyXHbIM AuaMeTpoM 108 MM U MeHee npu TOJIIMHE CTEHKU MeHee 12 MM MO>KHO IPOBOJIUTH Kak
Ha OTJENIbHBIX 00pa3liax, BEIPE3aHHbIX U3 KOHTPOJIBHOTO CTHIKA, TAK U HA IIENBIX CTHIKAX CO CHATHIM
ycuiieHueM. B nocienHeM ciiydae ncnplTaHue Ha U3ru0 3aMeHseTCsl UCIIBITAHUEM Ha CIUIIOIIUBAHUE,
a MUHMMAaJIbHOE YUCJIO KOHTPOJIBHBIX CTHIKOB JJOJDKHO OBITh HE MEHEE OJJTHOTO JUIsSl KaXKJI0TO U3
MPEIYCMOTPEHHBIX BU/IOB HCITBITAHUH.

W3 cThiKa TEXHOJIOTUYECKOT0 TPYOOIIPOBO/a Mapa U ropsueit Bobl (coriacHo Tpeboanusim [1b u
PJ1), u3rotaBnuBaroTcs [Ba oopasia Uit HCIBITAaHUS Ha pacTsHKEHHE, /1Ba, 00paslia — Ha U3TU0 U TpU
oOpasma (rpu ToJMHe CTeHKU 12 MM 1 6oJiee) — Ha yAapHbBINA U3THO.

CTBIKHM Ta30MIPOBOJIOB U TEXHOJIOTMYECKUX TPYOOPOBOIOB YCIOBHBIM AUaMeTpoM 110 50 MM
BKJIFOUNTENIBHO UCHBITHIBAIOT LIEJBIMU CThIKAMU (C HECHSTBIM YCUIIEHHEM Y CTBIKOB I'a301IPOBOIOB)
Ha pacTsKeHHe U (CO CHATHIM YCUJICHHEM) Ha CIuTIoIKBaHue. Takum jxe 00pa3omM MOTyT
UCTIBITHIBATHCSI KOHTPOJIBHBIE CTHIKH MPOYHMX TPYOOIpoBo1oB nuamerpoM 108 MM 1 MeHee npu
TOJIIIMHE CTEHKU MeHee 12 MM.

W3 BepTUKaIBHBIX KOHTPOJIBHBIX CTHIKOB, CBAPEHHBIX 0€3 MOBOPOTa TPYO, 3ar0TOBKH 00pa3IioB
BBIPE3aI0T 110 CXeMe, MPUBECHHON Ha puc. 3 J1Jis TOPU30HTAIBHBIX CTHIKOB MOKHO MPUMEHSITh
J1000€ PacIoNokKEeHUE 3ar0TOBOK 110 OKPYKHOCTHU CThIKA.
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Puc. 3 — CxeMsI BbIpe3ku 00pa3iioB U3 BEPTUKAIBHBIX CTHIKOB:

a — CTBIK TPYO KOTJIOB M TPYOOIIPOBOIOB, TOJAKOHTPOIHHBIX

PocTexHan3opy, BEINOTHEHHBIN Ta30BOM M KOHTAKTHOM CBapKOM; O — TO e U3 CTallel pa3HbIX
CTPYKTYPHBIX KJIACCOB HE3aBUCHUMO OT CIIOCO0a CBapKH; B — CTBIK Ta30MPOBOIOB; T — CTBIK
TEXHOJIOTUYECKHUX TPYOOIPOBOAOB (MCIIBITAHUE HA YIAPHYIO BSI3KOCTh B CBAPHBIX COSTUHEHUSIX
TpyOOIIPOBOJIOB U3 YIIIEPOAUCTHIX M AyCTEHUTHBIX CcTajei); P — 3aroToBku mo 1 00pasiisl Jist
WCIBITAHUHN Ha pacTsbkeHue; Y — 3aroToBKY Mo 00pa3ibl A UCIIBITAHUHN Ha U3THO; Y — 3aTOTOBKU
o 00pa3Ilbl AJIsk UCTIBITAHUH Ha YAapHBIA U3THO; M — 3ar0TOBKH 1101 00pa3Ilbl JTst
MeTaorpaguuecKux ucciea0BaHnun

3aroToBKY U3 KOHTPOJBHBIX CTHIKOB JIJIs1 U3TOTOBJIEHUS 00Pa3I0B BBIPE3aI0T MEXAaHHUUECKUM
criocoboM. PazperiaeTcst BeIpe3aTh 3aroTOBKM OTHEBOM pe3Koii, KpoOMe KOHTPOJIbHBIX CTHIKOB U3



XpOMOMOJIMOIEHOBAHAIUEBOM CTAIM U CTAJId MApPTEHCUTHOTO U MAapTEHCUTHO-(PEPPUTHOTO KIIACCOB.
B sTOM ciyuae 3arotoBka J10JKHA OBITH ceflaHa 710 TepMooOpabOTKH (€CIU OHA MPEeTyCMOTPEHA) U
JIOJKEH OBITh OCTaBJICH MPUITYCK HE MEHEe 5 MM Ha Ka)1yl0 CTOPOHY pe3a JUIsl 00pa3iioB,
MOJIBEPraeMbIX MEXaHUUECKUM HCIIBITaHUsAM, U 10 MM /17151 00pa3LoB, MpeJHa3HAUYCHHBIX IS
MeTaiorpaduueckux uccieaopanuii. OkoHuarenbHas popma npuaaercs odpasuam nyreMm
MEXaHU4eCKOi 00paboTku 6e3 MPUMEHEHUS IPEABAPUTEIHHOM PaBKU.

dopma 1 pazMepsl 00Pa3IOB TSI MEXaHUUECKUX UCIIBITAHUN JOJKHBI cOoTBeTCTBOBATH [ OCT
6996. PazMepsl mI0CKUX 00pa3I0B, BEIPE3aHHBIX U3 CTHIKOB TPYO ISl UCTIBITAHUS Ha PACcTsSKECHUE,
JOJKHBI COOTBETCTBOBATH JaHHBIM TabII. 3.

Tabun. 3 — Pa3zmeps! m1ockux 00pa3oB, BEIPE3aHHBIX U3 CTHIKOB TPYO ISt HCIIBITAHHS HA
pacTsDKeHHEe, MM

S o6 7-10 11-25 26-50 51-75
b+0.5 15 20 25 30 35
D 25 30 35 40 45
/ 50 60 100 160 200
L=1+2h.
22 R25
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h 32 |¢e h s
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Puc. 4 — ®opma u pa3mepsl 00pa3iioB AJis UCIIBITAHUIN CBAPHBIX COEIMHEHUI Ha pacTsKEeHUe:
a — JUIs TOJICTOCTEHHBIX TpYO (S > 12 Mm);
0 — 171 TOHKOCTEHHBIX TPYO (S < 12 Mm)

HcnpiTanne Ha U3rub NpoM3BOIAT 110 CXeMe, MOKa3aHHOU Ha puc. 5, 6. McnblTanue Ha u3rud
KOHTPOJIbHBIX CBAPHBIX COEAMHEHHUH TpyO mpu TomuHe cTeHKH 0osee 30 MM cieyeT MpOoU3BOIUTh
Ha o0pasiax, N3roTOBJIEHHBIX BO BCIO TOJIIMHY CTEHKH TPYObI, HUpUHOM h = 20 MM, Tpu 3TOM
UCTIBITaHUS 00PA31I0B MPOBOIAT «Ha pedpo». Pazmeprl 00pa31oB U cxema UCIIBITAaHUs Ha U3THO «Ha
pebpo» mpuBeeHBI Ha pucC. 6.

Pazmeps! 0Opasiia 1 cxeMa HCIIbITaHUS Ha CIUTIOLIMBAHKE 1aHbl Ha puUC.2.4.
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Puc. 5 — UcnbiTanue Ha U3ruo:
b =1,5S, Ho e menee 10 mm; 1 =L1L/3; D =2S;
r =S, HO He Oozee 25 mm; k =2,5D
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Puc. 6 — McnbiTanue Ha U3rud «Ha pedpo» CBapHbIX 00pa3lloB U3 TOJCTOCTEHHBIX TpYyO (ripu S > 30

MM):

a — cXema BBIPE3KH U pa3Mephl 00pasiia; & — cxema UCTIbITaHHIA;
D = 2h — nuamerp nyancona; L = D + 2,5h + 80 MM — qyiuna o6pasma; h=r, | = L/3;

1 — cBapHoOii 1110B; rpanu o0Opasiia Ha juHe | 3aKkpyriauTh

JI7Ist ICTIBITaHUS CBAPHOTO COSTMHEHUS Ha YIApHBIA H3TUO 00pa3Ibl H3TOTaBIUBAIOT U3 CPEIHEN
YacTH IIBa C HaJJPE30M, PACIIOJIOKEHHBIM I10 CepeIiHe 00pasia Co CTOPOHBI PACKPBITHS IIIBA.
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Puc. 7 — UcnplTanue Ha CIUTIOIIMBAHUE:

a — pa3Mepsbl oOpasia; 0 — cxema HcnbITanus; DH — HapyKHBIH uaMeTp TpyOsr;

L — nnmuHa o6pasma; S — ToNImMuHa CTEeHKH TPYOBI; b — MPOCBET MEXAY CKUMAIOIIIUMH
MMOBEPXHOCTSMHA B MOMEHT TOSIBJICHUS TPEIIUHBI

2.4. ObopynoBaHue, MaTepuaibl U OCHACTKA

0 ObopynoBanue. Mamuna pa3peiBHas Y MM-40.

0 MatepuaJnbl. CBapHbIE COEIMHEHNS CTAIBHBIX TPYOOIIPOBOJOB fuamMeTpoM 10 40 MM U JUIMHON
He MeHee 300 MM (U1 UCTIBITAHUS HAa CTATUYECKOE PACTSDKEHKE) U quaMeTpoMm 110 S0 MM (auis
UCIBITaHUS HA CIUTIOIUBAHUE).

0 Mcxoauble 1aHHbIe.B KauecTBE HCXOIHBIX JAHHBIX K JIAOOPATOPHOU pabOTe BHICTYMAET
HOMEHKJIATypa MEXaHUYECKUX UCIIBITAHUI CBAPHOTO COEIMHEHUS, pa3paboTaHHas B XO/1€
BBITIOJTHEHUS JTaOopaTopHOU paboThl Nel.

2.5. [Topsimok BBITTOJTHEHUST PAOOTHI

1. HazHauuTh TUIIBI 0OPA3LIOB /715 IPOBECHUS UCTIBITAHUH, UX pa3Mephl U CXEMY BBIPE3KHU. YKa3aTb
TpeOOBaHUS K MEXaHUUYECKOH 00paboTKe 00pasIoB.

2. Ha3znauuth TpeOOBaHUS K YCIOBUSAM MPOBEACHHS UCIIBITAHUNA, 000OPYI0BAHHIO U K
HCIIBITATEIbHOW OCHACTKE (TIPH HEOOXOIMMOCTH );

3. IIpoBecTu ucnbITaHUs 00Pa3LOB (B X0J€ OAHOM J1abopaTOpHOU pabOThl IPOBOAUTCS UCIIBITAHUE
OJTHOTO 00pa3iia Ha PAaCTSHKEHUE U UCIIBITAHWE OJTHOTO 00pasiia Ha CIUTIOIIMBAHNUE);

4. CocTaBUTh 3aKJITIOUEHUS O pe3yJbTaTax MEXaHWIECKUX HCIIBITAaHUH (priiokeHue A).

2.6. TpeOoBaHuUs K OTUETY

Otuer no n1abopatopHOil paboTe NOJKEH BKIIOYATh 337a4u padOThl, KPaTKUE TEOPETHUECKHE
CBEICHUS U OTHCAHUE BHIMIOTHEHUS PAOOTHI.

Onucanue BHIIOJHEHUS paOOThI JOJIKHO COJIEPIKATh!

1. Dcku3bl 00pa3loB, HA3HAUYEHHBIX AJI TPOBEICHUS HCTIBITAHHMA.

2. CxeMbl UX BBIPE3KH U TpeOOBaHUS K MEXaHUYECKOU 00paboTKe.

3. TpebGoBaHusl K YCIOBUSIM MPOBEICHUS UCTIBITAHUHN, 000OPYJOBAHUIO U K HCIILITATEILHON OCHACTKE
(npu HEOOXOAMMOCTH);

4. Onucanue NpoBEJACHHBIX UCIIBITAHUH.

5. 3aK/II04eHus O pe3ysibTaTaX MEXaHUUECKUX UCITIBITAaHUM.

KoHTposbHBIE BOITPOCHI

1. Kakue xapakTepuCTUKU ONPEAEIISIOTCS IPU UCTIBITAHUN CBAPHOTO COETMHEHHS HA CTATHYECKOE
pactspkeHue?

2. Kakue xapakTepuCTUKH ONPEAEISIFOTCS TPU UCIIBITAHUH CBAPHOTO COEAMHEHUS HA yIapHBIi
n3rud?

3. Kakoe cBOICTBO CBapHOTO COEIMHEHUS XapaKTepu3yeT yroi 3arunda?

4. OnumuTe cXeMy MPOBE/ICHUS UCTIHITAHUNA HA CTATUYECKUN U3THO.

5. Onummrte 060pyaoBaHUe, MPUMEHsIEMOE IS POBEICHUS UCIIBITAHUHN Ha YAapHBIN U3THO.

6. B yem 3akirouyaercs OTIMYKME UCIIBITAHUN MeTallla pa3IMYHbIX YYaCTKOB CBAPHOTO COETUHEHUS U
HaIJIaBJIEHHOTO METalJla OT UCIIBITAHUNA CBAPHOT'O COEAMHEHUSI HA CTATUYECKOE pacTsiKeHue?

IIpakTuyeckoe 3ansiTue Ne7. OnpenesieHne CBApUBAEMOCTH CTAJIM 110 XUMHYECKOMY COCTaBY.
(Bpemst BbINOJIHeHHs1 padoThl 1 yaca)

Heanb padotsl: [IpnoOpeTeHne HaBBIKOB B pacyeTe SKBUBAJIEHTA YIJIEpoa sl pa3InyHbIX MAPOK
CTaJIell TIpY ONPEEIIEHUN CBapUBAEMOCTH.

Metoaunyeckoe odecneyeHme:

- Metoanueckue yka3zaHus IPH IPOBEACHNUH MPAKTHUECKOW paboThI

- CpaBoy4Hast TuTepaTypa

ITocsienoBaTeIbHOCTH BBINOJHEHHUA NPAKTHYECKOH PadoThI:



1. M3yuuTh METOAMKY pacueTa 3KBUBAJICHTA YTepoda JUIsl pa3IU4HbIX MAapOK CTajiel mpu
OTpeIeTICHUU CBAPUBAEMOCTH.

2. BemmcaTts XMMAYECKUNA COCTAB JTAaHHOM CTaJIH.

3. Paccuurath CIKB [UIsl KQXKI0M MapKU CTAJIM U JIaTh 3aKJIFOUYEHUE O CBAPHUBACMOCTH.

4. CocTaBUTb OTYET.

5. Cnenatb BBIBOJIBI O paboTe.

6. OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI.

OcCHOBHBIE TeopeTHYECKHUE MOJI0KEHUS

CBapuBaeMOCTb CTajIei OIIECHUBAETCS 10 YETHIPEXKIACCHOM cucTeMe:

XC — xopomiasi CBapuBaeMOCTh;

VY C — ynoBneTBopUTelIbHAas CBAPUBAEMOCTH;

OC — orpanuveHHas CBapHUBaEMOCTb;

[1C — nnoxast cBapUBaeMOCTb.

Cy1iecTByeT LeTbIN psii METOJIMK OLIEHKU cBapuBaeMocTH. OiHA U3 HUX: OIICHKA CBApPHUBAEMOCTH I10
SKBUBAJICHTY YIJIEpO/a.

Omnpenenenre cBaApUBAEMOCTH CTAIU C YUETOM €€ XUMUYECKOT0 COCTaBa Onpeesiercs mno Ggopmyse:

Mn Ni
C,=C+o2+ 2 h(C, + M, + )10
20 15

rae C, Mn, Ni, Cr, Mo, V - %-oe conepkaHie KOMIIOHEHTOB B CTaJIH.

C y4eToM TOJIIMHBI METaJlIa TONPaBKa K SKBUBAJIICHTY yTJIEpoja paCCUUTHIBACTCS 10 GopMyIIe:
N =10,005-S- Cp, (2)

rae N — nonpaBka K SKBUBAJIEHTY YIJIEpO/a;

S — ToJIIMHA CBAPUBAEMOTO METaIa;

Cs — 3KBHBAJICHT YIJIEPO/a;

0,005 — k03 GUITUEHT TONITUHBL.

[TonHBII SKBUBANIEHT yIiiepojia pacCYMTHIBAETCS 10 hopmyie:

Coke = Ca(1 +0,005-S), (3)

Cranu, y kotopbix Ca = 0,2...0,45%, X0poI110 CBapUBAIOTCS, HE TPEOYIOT MPEABAPUTEILHOTO
MOJ0TPEBa U MOCIEAYIOIeH TepMOOOpPaOOTKH.

[IpenBapuTenbHbII MOJOTPEB B CIy4ae HEOOXOAUMOCTH MOXKET OMPEENAThCA 1Mo popmyIe:

T, =350x.{C,—025) 4)

Tabmuma 1 — XuMuueckuii cocTaB crajei

Mapxka rOCT Conepmaan
cTajan 3JIEMEHTOB, %
C Si Mn cr |Ni |cu |Apymme
9JIEMEHTBI
380- 0,05- | 0,40-
Ct3mc 94 0,14-0,22 017 |085 <0.3 [ <0.3 <0.3
0,17- | 1,40-
09172 <0.12 038 | 180 <0.3 | <0.3 <0.3
0,17- | 1,20-
14172 0,12-0,18 037 | 160 <0.3 [ <0.3 <0.3
0,40- | 1,0-
171°C 0,14-0,20 0.60 | 140 <0.3 [ <0.3 <0.3
0,50- | 1,30-
0912C <0,12 0.80 |170 <0.3 [ <0.3 <0.3
0,80- | 0,50- | 0,6- 0,4-
10XCH/I, <0,12 110 |080 |09 0,5-0,8 0.6
docdop
0,17- | 0,30- | 0,5- 0,3-
10XH/IT <0,12 037 |060 |08 0,3-0,6 05 88;(2)




KoHTpoJibHBIE BOPOCHI:

Kak oriennBaeTcsi cBapuBaeMOCTb 110 SKBUBAJIEHTY yrieponaa? OLeHuTe cBapuBaeMOCThb 3a/IaHHbIX
crasneil. Yemy paBHO IpeieNIbHOE COJIepKaHNe SKBUBAJIICHTA YIJIEPO/1a JUIsl XOPOILIO CBAPUBAEMBIX
cranen?

IIpakTuyeckoe 3ansiTue Ne§. [1oAroToBKa KPOMOK IO/ CBAPKY: IIETKOH METAJNJINYECKOM,
HANWJIBHUKOM, HAKIAYHOI OyMaroi, XuMu4eckoii 00padoTkoi
(Bpemsi BbINOJIHEHUS PadoThl 1 yaca)
Hean:
1.M3yunTh TEXHOJOIHIO MOATOTOBKM KPOMOK IOJI CBapKy LIETKON METa/NIMYeCKOW, HAIUIbHUKOM,
HaXJIa4HOU Oymaroi, XMMHYeCKOi 00pabOTKOM.
2.Y1upaxHeHHe B MOATOTOBKH KPOMOK MEXaHUYECKUM CIIOCOOOM.
3agaHue U MeTOAUYECKHE PEKOMEH AU
1. I3yuuTh OCHOBHBIE TEOPETUUECKHUE TTOIOKEHUS  KPATKO UX U3JIOKHUTD MO IPEIOKEHHOH opMme.
Conep:xanue oTyera
1.HanmeHnoBanue u 1eib paboTHI.
2.000pynoBanue U MaTepHalbl, UCIOJIb3yeMbIe B paboTe.
3.OCHOBHBIE MIOJIOKEHHUS IO TEOPETUUECKOMY MaTepuany(KparTko).
4.0nucanve SKCIEPUMEHTAIbHOW YacTH paboThl M TOJYyYEHHBIE PE3YNbTaThl C HEOOXOAMMBIM
rpadMUecKuM MaTepHUaIoM, aHAIU30M, BEIBOJIAMH.
5.0060cHOBaHHOE pellieHNe YKa3aHHOM MpernojaBaTesieM 3aJauu.
Coaepixanue padoThl
Heooxo0umasa no02omoexka KpOMOK noo céapxy
Ilosepxnocmov KpomMok noo ceapky
MOXET UMETh 3ayCEHIIbl, OKAJINHBI;
MOXET OBITh 3arps3HEHa, BIAXKHOH;
MO>KET OBITh OKPBITA MACIIOM, PKABYMHON, KPACKOH.
Iloocomoeka Kpomok nod ceapKy O3Ha4aeT TIIOJIHOE YyJAJIEHHEe MEePEeUYHCICHHBIX Je(eKTOB 10
MOSIBJICHUST METAJUTMUECKOoro Onecka. [[ens 3auucmxu KpOMOK JI€Talld - IMOJIyYeHUE KaueCTBEHHOTO
CBAapHOI0O IBa. 3aYUCTKA KPOMOK NPOU3BOAMUTCS C JBYX CTOPOH IIMPUHONW He MeHee 20 MM.
ITpu moaroroBke KpOMOK OOpaTUTh BHHMaHHWE Ha TIIATEIbHYIO 3a4UCTKY TOPLOB, CKOCOB U
MPUTYIUIEHUN COETMHSAEMBIX JeTajei.
Cnocoovt no020moséKu noo ceapky:
A) 6pyuHyo ¢ TIOMOIIbIO METAJUTMUECKOW IIETKH, HaMWJIbHUKA, HaXJIavyHOW OyMaru, XMMHYeCKOU
00paboTKH;
b) mexanuzuposannvim cnocob6om ¢ momMouIpio NUTM(OBaTbHON MaIIUHbI
Ilo02omosKka KpoMoK noo c8apKy 8pYYHYIO.
3a4ncTKa MPOU3BOIUTCS B CICIYIOIICH MOCIEI0BATEILHOCTH:
HaJIeTh PYKaBUIIBI, 3aKPEMUTh MJIACTUHY B THCKHM, KPOMKH J€TalH JOJKHBI BhICTynath Ha 25-40
MM. B3sTh MeTamu4eckyto MeTKy U MPOU3BECTH 3aYMCTKY TOBEPXHOCTU KPOMOK C JIByX CTOPOH Ha
mupuHy 20 MM 0 MeTaJuIMuecKoro Oyiecka, MPOUTHU IIETKOH, OOMeCTH KPOMKH IOJ CBapKy
IIETKOW - CMETKOM C LENbI0 YIOAICHWs TpsI3W W pPrKaBUMHBL. Tak e NPOBOAMUTCS 3a4HCTKA
KPOMOK HalMJIBHUKOM U Ha)KJA4HOM Oymaroii.
Xumuueckas o6padbomka KpoOMoK noo ceapky
IIPOM3BOAMTCS B CIIEAYIONIEH MOCIEI0BATEIbHOCTH:
HaJeTh PE3WHOBBIE MMEPUYaTKHU, CMOYUTH OOTHUPOUHBIN MaTepuan- cai(eTKy, BETOIb B KEPOCHHE,
pacTBOpuUTeNe, CIUPTE, MPOTEPETh KPOMKH IUIACTMH CMOYEHHBIM OOTHPOYHBIM MaTepHajoM,
O0COOEHHO TIIATEIBHO TOpEL KPOMOK IOJ CBapKy, OTJIOXKHUTh IUJIACTUHY B UYHCTOE MECTO, IaTh
MIOJICOXHYTb. Ecmn IUIaCTUHA BIIa)KHAs1, IPOTEPETh ee CYyXUM MIPOTUPOYHBIM
MaTepUaJIOM.
Iloozomoska KpOMOK MEXAHUIUPOBAHHBIM CHOCOOOM.
Ilpouzeooums 3auucmkKy KpOMOK MEXAHU3UPOGAHHBIM CROCOOOM, OepiHca NIAACUHY 6

PyKax, 3anpeuieno.



B34ats kpyriyoo nuingoBaibHYI0 METATIMYECKYIO HIETKY, 3aKPENUTh €€ Ha BaJly HUIM(OBAIHLHON
MaiuHbl. [TocTaBUTh METAINTMYECKUH 3aIUTHBIM 3KpaH Ui 3allUTHI OT MPOAYKTOB 3a4iCTKU. Hanetsb
3alIUTHBIE OYKH, BKIIOYUTHh MAIIMHY U 3aYUCTUTh TOPEIl M CKOC KPOMOK 10 METaNIn4yecKOro
Oyiecka. BBIKITIOYNTH MAIIUHY, MTOCJIE TOTO KaK IETKA MEPEeCTaHeT BPAIaThCs, MOJIOKHUTh MAIIHHY
Ha BepcTtak. OcMoTpeTh 00paboTaHHbIE KPOMKH IPU HAJMYUU 3ayCEeHell B3ATh HUIN(OBaIbHBINA KPYT,
3aKpenuTh Ha Bajdy MAIlWMHBI U 3aUYUCTUTh. 3AYUCTKY IMPOU3BOIAUTH BO3BPATHO-HACTYNATEIHHBIMU
JIBUKCHUSIMU.

B mporniecce 3a4MCTKH MPOUCXOTUT ChEM METajlia, MO3TOMY B MecTaX C AeeKTaMu KPOMOK IO
CBapKy cTapaiitecb MpPOXOAUTh KPYroM TakK, YTOObI HE YMEHBIIUTH TpeOyeMble UEpTEKOM
reOMETPUUYECKHIE Pa3MePhl KPOMOK.

Q) i‘ i a)

Mpamwnsio Henpamuso
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Bunysxaocrs
dar:
Cuanusse Hanpamwenne

Puc. 38. 'ubka neraseil U3 1oJIOCOBOrO MeTajlIa



Puc. 39. 'nbka pr6 B XOJIOJTHOM COCTOSTHUH

@L &\"v
fenpamasio

a)
Puc. 40. PazmeTka no ma6J10Hy U YTOJILHUKY

KonTposbHblii TeCT

1 KakoBa 11e71b MOJrOTOBKU KPOMOK ITOJ] CBapKy?
@)  nonyueHue MEmanIuieckKozo ouecka.

0)  noxyyeHue KAUECMBEHHO20 CBAPHO20 ULBA.

8)  nonyueHue 3a0aHHLIX PA3MEPOS.

2. TloarotoBka KpOMOK TOJ CBapKY BKITFOYACT:

a)  yoaneHue paziuuHwvlx 0epexmos;

6)  ycmaHo8K)y U 3aKkpenienue oemanel,

6)  Xumuueckyio obpabomky no8epxHoCmu niacmuH.
3. 3auucrka KpOMOK MO/ CBapKy MPOU3BOMTCS:
a)c 0OOHOU CMOPOHYL,;

6)  MoIbKO NO MOPYY U CKOCAM KPOMKU,

8) € 08YX CMOPOH NO MOPYY U CKOCY KPOMOK.

4. TloarotoBka KpOMOK IOJ] CBAPKY BPYUHYIO IIPOU3BOIMUTCS C TIOMOIIBIO:
a)  maxcoaunou bymazu;

6)  waugposanbHOU MAUUHDL;

8)xumuneckoli 06pabomKu NOBEPXHOCMU KPOMOK.

5. Xumuyeckas 00paboTKa BKIIOUYALT:

a)  yoaneHue 61acu ¢ NOBEPXHOCHMU KPOMOK;

6)  yoanenue MaciAHbIX NAMEH,

8)  yoaneHue 3a2ps3HeHUs.

6.  YmanmuTh 3ayCEHIIBI C TOBEPXHOCTH KPOMOK MOYKHO:
a)  Memaiiu4eckou uemroi,

6)  HanuibHUKOM,

8)  HadcoauHol OyMazol.



IpakTnyeckoe 3ansitue Ne9. [loaroroBka KpoMoK 1oj CBApKy MEXaHU3UPOBAHHBIM CIIOCOO0OM:

UM (GOBATBHOM MAINMHOM

(Bpemsi BbINOJIHEHUS PpadoThl 1 yaca)

[lenb ypoka: Cucmemamuzuposams HAGbIKU NO NOO20MOGKe Memalla K ceapke ¢ V-06pasnoti
Pa30enkou KpOMOK.
3ajauu ypoka:
Oobyuaromiasi: @opmuposanue mpyoos8vlx NPUEMO8 U OeUCmEUll 00Y4aAOWUXCsL N0 NOO20MOBKe
memanna k ceapke ¢ \V-00pasnoil pazoenxkoi KpOMOK.
PasBuBaromast: Passusams y 00yuarowuxcsa ymenue npUMeHsamMys UMelouuecs 3Hanus Ha npakmuxe,
peuiams npobiemMHble CUmMyayuu, KOHMPOIUPOBAMmMs C80U OelicCmEUs 8 NPOYecce 8bINOJIHEHUS

pabomwl

Bocnurarensnasi: Bocnumuleams ymenue pabomams 6 KOJLIEKMUGe, 4y8Cmeo omeemcmseeHHOCmu 3d
pesynvmam pabomol

Tun ypoka: ¥Ypox no monumopuney 3nanuii u mpyoosvix npuemos.

Merton npoBeaenust: Ilokas mpyooguix npuemos, camocmosmenbHas paboma
MexnpeaMeTHbIe CBSI3HU:
MJIK.01.01. Iloocomosumenvhvie pabomul u coopounbie onepayuu npu RPOU300CMee C8APOUHbIX

pabom.

MartepuanbHOe OCHAIIIEHUE YPOKa:

YVenownugposanvuas mawuna-1wm.

Kpyz ompesnoii-1lwm..
Memannuueckas wemxa-1wm.

Kpye 3auucmmnoii-lwm.

Kepocun (pacmeopumens, ayemon, yaum-cnupum) -1wm.
L]emxa-cmemxa-1wm.

Inacmuna uz nuzxoyenepooucmou cmanu pazmepamu 300%40 u morwunou 4 mm -2 wm.
Pykasuyur.

Cneyodedxcoa (kocmiom ceapujuka).
Ouxu 3auummule

X0/l YPOKA
CrpykTypa ypoka | JleaTenbHOCTh MacTepa NPOU3BOICTBEHHOTO JlesTenbHOCTD [Tpumeuanus
o0y4deHus 0o0y4aromuxcs 10 METOJIUKE
1.BBoHBIIM 1. IIpoBepsieT rOTOBHOCTBH OOyJaromuUXcs K ypoky: | Yerpansior
UHCTPYK- 1.1. Ommeuaem omcymemsyowux na ypoxe. 3aMe4aHus MacTepa
tax 1.10pranusa- | 1.2. I[Ipogepsiem coomeemcmeaue gneuine2o uoa IIPOU3BOJICTBEHHOTO
[IMOHHBI MOMEHT | 0Oyuarowuxcsa mpebo8aHusM mexHuKu o0yueHusl.

5 muH.

bezonacnocmu
1.3 Coobwgaem memy, yeau u 3adayu ypoxa.




1.2 [leneBas
YCTaHOBKa
5 MuH.

1.Coo0mraeT Temy ypoka.
2.CoBMECTHO ¢ 00y4aromuMucs GopMyIupyeT
1eTIb YpOKa

1.BocnipuHumaroT u
3aMUCHIBAIOT
TeMy.Y4acTBYIOT B
dbopmynupoBke
uenen

1.3 Axryanu-

3aIust OTIOPHBIX

3HaHWH U ONBITA

o0yJaronmx-cs
10 muH.

2. [IpoBepsiet 3HaHMS O0YYArOMIUXCS IO TEME
MIPEIBIIYIIErO 3aHATUS U TOTOBHOCTD BBITIOTHSTH
yueOHoe 3a/laHue:

Bonpocuwi:

1. []env noocomosku (3auucmku) KpOMOK noO
ceapky?

(nonyuenue xapaxmepHo2o MemaiiuiecKko2o
bnecka).

2. Umo exnrouaem 6 cebs noocomoeka (3auucmka)
KPOMOK No0 c8apky?

(vOanenue pa3nuunvlx KIHOYeHULl U 0edheKmog 00
NOABNIEHUS XAPAKMEPHO20

Memaniuyeckozo biecka).

3.Kax npouzsooumcs 3a4ucmra KpomMoK noo
ceapky?( ¢ 08yx cmopon wiupurou 20 mm, no
MopYy U CKOCY KPOMKU).

4.C nomowvio ue2o npousso0UmMcs n0020MmMoeKa
KPOMOK 8pYUHYI0?

(C noMOWbIO HAXNCOAUHOU DYMa2U U XUMUYECKOU
00paboOmKoO NOBEPXHOCMU KPOMKU)

5. C nomowpio ue2o npouzeoo0umcs n0020mosKa
KPOMOK MeXAHUZUPOBAHHBIM CNOCOOOM?

(¢ nomMowbIO WNUDOBANLHOU MAUUUNBL )

6.Ymo exnrouaem 6 cebs xumuveckas oopabomra
KPOMOK?

(vOanenue Maciauwix nameH U 3a2psA3HeHUll ¢
HOMOWBIO OOMUPOUHO20 MAMepuand, CMOYEHHO20
6 pacmeopumene)

7. Yem MOAHCHO yOanum 3aycenyvl ¢ NOBEPXHOCMU
KPOMKU?

(HANUTLHUKOM, HAHCOAUHOU OYMaloll,
Memaniuyeckol Weémxoti)

OTBeyaroT Ha
BOIIPOCHI MacTepa
MIPOM3BOJICTBEH-
HOTo O0yUYeHHS
MTOOYEPETHO.

1.4. UuctpykTu-
poBaHue
oOyJaromxcs 1no
KITIOYEBBIM
BOIPOCAM TEMBI
10mMuH

3. Coobmaer TeMy, 00pa3oBaTeNbHYIO LI YPOKa,
AKTYAJIbHOCTb TCMbI U 00BICHSIET
TIOCJICIOBATEIEHOCTD BBIMIOJIHEHHUS TIPAKTHYECKOTO
3a1aHMs.

Cnywaror u
3alTOMHHAIOT

1.5 Tpenu- 5.1. IToka3bIBaeT MpUEMBbI BHITIOIHEHUS 3a/1aHUS CMoOTpsIT, CITyIIatOT
POBOYHBIC Y 3aTIOMUHAOT
yIpasKHEHUS

10mMuH

2. Texymnii [TpoBOAMT MHCTPYKTaX MO TeXHUKe Oe3onacHocTH | CiymiaroT u
HMHCTPYK-Tax IIpU MOATOTOBKE MeTaslia K cBapke ¢ V-00pa3zHoit 3alIOMUHAIOT

SMHUH. pa3fenkoil KpoMoK 1o yriaom 30°.




- npoGepumb UCHPABHOCHbL UHCIMPYMEHMA Caymrator u
2.1 Beigaua - Pacnonodicums UHCmMpymernm 0s Y0oocmeda 8 3aIlIOMUHAIOT
3aMaHus pabome.
SMUH. -npugecmu pabouyio 00exnrcoy 8 COomeemcmaue ¢
npasuiamu mexHuky 6e30nacHocmu
- 8 npoyecce N0020MOBKU KPOMOK Oblmb
BHUMAMENLHBIM U HE OMEIEeKAMbCsl
- 0 pe3ynbmame NpooelanHou pabomsi 00JLOHCUMD
macmepy.
2.2 Camoc- 1.1Pa3maeT Bce HEOOXOIMMOE ISl BBITTOJIHEHUS 3aHUMArOTCS
TOSITEIIbHAS NPaKTUYECKOTO 33/IaHUs M JaeT pa3pelIeHue Ha MOJITOTOBKOH K
pabora BBITIOJTHEHHE 3TOTO 3a/IaHUs BBIMOJIHCHUIO
00yJaroImuxcs 3aJJaHHs
60MuUH.
2.3 lleneBbic
00X01b1 2.2 OcyuiectBisieT 00xo1 pabounx MecT
00yJaroIIUXCs: 00y4aromuxcsi Ha ypoke: Bemmonsstor
1-w1i1 06x011 2. llIposepsiem opeanuzayuio paboue2o mecma, MIPaKTUYECKOe
coO00eHUe NPasul MexHuKu 6e30nacHocmu 3aJIaHuE U TIPU
2-0i1 00x0x1 2.2 Ilpogepsiem @vinonnenue npuemos pabomeol, HEO0OXOIUMOCTH
coO00eHUe NPasul MexHUKU 6e30nacHocmu MOJIy4aroT
3-THii 00X0/ 2.3 Oka3zvleaem nomowb OMCmMaroufum JIOTIOJIHUTEIIbHBIN
00yuarowuUmMcs. HMHCTPYKTaX
2.4 OxoHnuamenvHas NPosepKa 6blNOIHEHUs. macrepa
3a0aHusl.
3. 3akiroun- [MogBomuT utoru padboThl 0Oy4Jaromuxcs Ha ypoke | Caymaror,
TEJTHHBIN. 0 CIIeAYIONIeMY TUTaHY: 00CyX/1aloT,
SMHUH. 1.06wee nooseoenue umoeos ypoka. 3aHUMAIOTCS
2. Pazbop donywennvix ouudOox. caMOaHaJIN30M
3. Ommemumau Ayuwux 0oy4arOuux.
4. Coobuumov OYeHKU U NPOKOMMEHMUPOBAMb UX
4. Yoopka KonTpomupyer kauecTBo yOOpKH pabouux MecT 3aHuMaroTCs
pabounx mecT oOy4aromuMucs yOopkoii
SMUH.

IIpakTnyeckoe 3ansaTue Nel(. Beino/iHeHHe 0THOCTOPOHHEH Pa3/e 1Kl KPOMOK IOJ CBAPKY.
(Bpems BbINOJIHeHHs1 padoThl 1 yaca)
Ienn 3aHaTHSA:
OOyuaromas: - 3HaTb OCHOBHBIE TUIIbI, KOHCTPYKTUBHBIE 3JIEMEHTBHI, Pa3/IeJIK KPOMOK;
- co3gaTh y OOYyYalomMXCsl MPOYHYIO OPHUEHTHPOBOYHYIO OCHOBY TPYAOBBIX JeMCTBUH mpu
BBITIOJTHEHUH MTOATOTOBKH U Pa3AeNKi KPOMOK;
- CO3/1aHUE MOJIOKUTEILHOW MOTUBAIMH VIS AaJbHEHUIIEro 00yueHHs
Pa3BuBalomasi: pa3BuTHE HaBBIKOB CPAaBHUTEIBHOTO U JIOTHUECKOIO MBILUICHHUS;
- (¢dopMHpOBaHHE YMEHHS NPUMEHATH IIOJyYE€HHBbIE 3HAHUS B PA3IUYHBIX IPOU3BOJICTBEHHBIX
CUTYaIHsX;
- pa3BUTHE YMEHHMH Yydammxcss paboTaTb C Y4eOHMKOM, CXEMaMH, Ipe3eHTalue ydeOHOro
Marepuaia U yMEHUIO paboTaTh C Y4eOHOU JTUTEPATYPO
BocnuteiBalomasi: BOCIUTaTh HACTOMYMBOCTB MPU U3yYEHUH HOBOT'O MaTepualia




DNEeMEHTHI Bpe- CopepxaHue qesTEIbHOCTH Dopmsbl Meronst
,I[HI[aKTHIIeCKOP'I M MpernoaaBaTeIsd 06yqa}o]_uy1x cia NCATCIIbHOCTHU ACATCIIBHOCTHU
CTPYKTYpBI
y4eOHOT0 3aHATHUS
BBojHas yacth (OprMOMEHT)
[IpoBepka 2 [IpoBepsieT rOTOBHOCTh l'oToBsTCH K ®ponrtansHas | OO0bsICHEHUE
TOTOBHOCTH K MHUH | 00y4aromuxcst K 3aHATHIO. 3aHATHIO. WJUTIOCTPATUBHOIO
3aHATHUIO. CooO1ieHne TeMbl 3aHITUS Xapakrepa
ITocTtanoBka CoBMecTHas noctaHoBKa 1ienell | BocripuHumarot
yueOHBIX 3aa4 3aHSTHUS. nH(pOpMALIHIO.
Mo03roBoii TypM.
OcHOBHasl 4acTh
AKTyanuzamus 2 3HAKOMHUT 00YJarOITUXCS C Bocnpunumaror ®poHTaIbHAs, | DBpUCTHYECKAS
OTMOPHBIX 3HAHUH | MHH | OTKpPBITHEM ra30BOi CBApKU uH(pOpMAIIHIO Oecena
oOydJaroruxcs,
HMMEIOIIETOCs 10 IIpoBepka 3HaHUI OTtBeyaroT Ha
OTIbITa MUH | IPOIIGHHOT0 MaTepHaa: OTtBeuaroT Ha BOMPOCHI
YCTHBIN OIIPOC IO IPOUIEHHON | IIOCTABIICHHbBIE
TeMe «3aunucTka 00pa3loB BOIPOCHI,
IepeJl CBapKOM.»: BOCHPOU3BOJIAT
1. IlpaBuna 3a4uCTKH OCHOBHBIE
2.  WHCTpyMEHTHI 1uist I0JIOKEHHUSI
3aYUCTKHU M3Y4YEHHOTO paHee
3. Omacuble (pakToOpbI MpH Marepuana.
BBITIOJTHEHUH 3a4HCTKU
4.  Mexanuzanus npu
3a4UCTKE
Opranuzanus 50 [To npe3enTanuu 0ObsICHEHNE Bocnpuanmarotr u | @ponTanehas, | [IpobGiemabie
NEeSTebHOCTH [0 | MUH | HOBOTO MaTepuala ¢ OCMBICIIMBAIOT NunuBuayans- | cutyanuu
U3Y4YEHUIO HOBOTO MCIIOJIB30BaHUEM 00pa3IoB i | HHpOpMAIHIO. Hast
MaTepuaa. CBapKu 3anuchIBalOT
OBnanenue KpaTKO KOHCIIEKT
NIEpBOHAYAJILHBIMU OtBeyaroT Ha
YMEHUAMHU Buneo —IIpumep paznenku [I0CTaBJICHHBIC
KPOMOK poOJIeMHbIE
[TocranoBKka poOIeMHBIX BOIIPOCHI
5 BOIIPOCOB C LIENIBIO CMOTpAT yueOHbIi
MUH | OIpenesIeHUs TOCTOUHCTB 1 ¢buapm
HEJ0CTaTKOB BUOB Pa3ciKH [IpuaumaroT
KPOMOK ydacTtue B
PenakcalimoHHas MATUMHUHYTKA | 00CYXJIEHUH
3akpernieHue 5 [Ipemnaraer padoty 3apucoBath | OPopMIIIOT NunuBunyans- | MmmrocTpaTuBHBIIN
U3Y4YEHHOTO MUH | B T€Tpajb BUJbI Pa3JEIIKH TabIuIly Has
Marepuaia kpoMok Yuebnuk OU-3, ctp.30
OO6cyxaeHne pe3ylbTaToB VY4acTByIOT B
paboThlI. o0CyXIeHUU
KoppektupoBka pe3yabTaToB
IIpoBepka 14 BrisBnser crenens noHuManus | OTBevaroT Ha ®poHTaNBHAS, baui-onpoc
KauyecTBa M YPOBHA | MUH | 00y4arolMMHCs U3y4EHHOTO BOIIPOCHI
YCBOEHHOTO MaTepuasa nocpeCTBOM MICBMEHHO,
Marepuaia TECTA:

SaKIIrOYnTENbHAS YaCTh




Pednexcus 3 [IpoBepka cTeneHn ycBoeHUsI | Y4YacTBYIOT B ®ponranbHas, | becena
yueOHOI MHUH | U3ydeHHOH MH(OpMaIuu [IOJBEICHUU NunuBunyans-
NEeATEIbHOCTH (BOTIPOCHI YCTHBIE) WUTOTOB 3aHATUSA, Has

10mnenka y4eOHOTO 3aHATHUS BBICKA3bIBAIOT

2. Oran peduiekcuu (4To CBOE MHEHHE O

IIOHPABUJIOCH, YTO JAJIOChH JOCTUKEHUU LIETU

TpyIHee) 3aHATHUSA U €r0o

3.JlomamiHee 3aaHue — YCIIELIHOCTH,

BBIYYUTh KOHCIIEKT, O)OPMUTH | 3alHCHIBAIOT

Ta0IUIy JIOMAaIlHee

3aJlaHue

®opMHUpOBaHUE KOMIIETCHIMI:
IIK. IIK 1.5, 1.6, OK 1-6
Tun 3ansaTusi: GopMupoBaHHE HOBBIX 3HAHWU.
®opma o0yuenus: ppoHTaNbHAS, HHIUBUyaIbHAS
CpencrBa o0yueHnus:

Junaktuueckuil MaTepuai (OMOPHBIA KOHCIEKT, Mpe3eHTaIus, yaeOHUK, 3aJaHIe-TeCT).

Hcnonb3yemas niureparypa
OcnoBuble uctounuku (ON):
onil
1. Cpapka u peska MetaiioB: ydueOHoe mocobme mia CIIO /mon obmei penakuumeit FO.B.
KazakoBa-M: UL «Akagemus», 2013. - 400 c.
2.  OsuunnukoB B.B. Jledexranusi cBapHBIX IIBOB U KOHTPOJb KayeCTBa CBAPHBIX COCAMHEHMIA:
yaeonuk s CI10 /B.B. OBunaHEKOB - M., U1] «Akagemusy», 2015. - 224 c.
3. OcHOBBI TeopuHu cBapku U Tepmuueckor pesku meramwioB st HIIO/ I'.I'.Yepusimos - M., UI]
«Axagemus», 2015. - 224 c.
Wurepuer-pecypcent (U-P)
U-P 2 www.svar-tech.com

TexHuuyeckHe cpeacTBa: NPOEKTOP, 10CKA,

MexnpenmerHnsie cBsi3u: «Duzukay, «Xumusny», «CrecapHoe J1e70»
Oo0yuarmmecs 10J2KHbI
3HATh- HEOOXOAMMOCTb MPOBECHUS MOA0TPEBA MPU CBAPKE;
- KJaccu(UKAIMIO U 00IIUe MPEACTaBIEHUSI O METO/IaX U CIIOco0axX CBAPKHU;
- OCHOBHBIE THUIIbI, KOHCTPYKTHUBHBIC AJIEMEHTHI, pa3Mephbl CBAPHBIX COCAMHEHUN U 0003HAUEHUE WX
Ha 4epTexKax;
- OCHOBHBIE THIIbI, KOHCTPYKTHUBHBIE 3JIEMEHTHI, Pa3/ICJIKH KPOMOK;
YMeTh:
- MOJITOTABJIUBATh CBAPOYHBIE MAaTEPUAITBI K CBAPKE;
- 3a4YMIIATH LIBBI IOCIIE CBAPKHU;

Xon 3aHATHS
1. Opranu3anMoHHO — MOTUBALMOHHBIN JTan — 14 MuH.
1.1. MoTuBauus (Ba)KHOCTb TEMBbI ITPU N3YYE€HUH JUCLUIUIMHBI - YCTHO)
1.2.AKTyanu3anus 3HaHU#H NpeabIIyLei TeMbl (0IpOC 3HAHUH 3JIEKTPOIyTrOBOI CBapKU- YCTHO)
1.3. Coo01ieHne TeMBI U LIETN 3aHATUI
2. OpraHu3anms AesiTeJIbHOCTH 110 U3YyYEeHHI0 HOBOI0 MaTepuasia- 55 MuH.
2.2 W3noxeHue wmaTepuaia 3aHATHS [PENoAABaTENeM II0 IUIAHY: C TIOKa30M IIPE3EHTallnH,
2.3.0¢dopmieHne KOHCIIEKTa ¢ PUCYHKAMU
2.3. Penakcanus 5-MuHyTKa
3.3akpensieHne H3y4eHHOI0 MaTepuaia
CamocrosTenbHas paboTta TecT — (MMCbMEHHO)  -12 MMH
4. TloaBeneHne UTOrOB YU4eOHOM 1eATeTbHOCTH — 4MUH.
3.1.IIpoBepka creneHu YCBOEHHUS H3ydeHHOU MHGOpMaluu (BOIPOCHI YCTHBIE)
3.2.01ueHKa y4eOHOTO 3aHSATHUS



3.3. Dram pedexcun (4TO TOHPABUIIOCH, YTO JAIOCh TPYyIHEE)
3.4.JlomaiHee 3ajaHle — BBIYYUTh KOHCIIEKT

JleKUMOHHBIH MaTepuaJl
4.Pa3esika KpOMOK IO/ CBAPKY (OAHOCTOPOHHSISI, IBYXCTOPOHHSS, ¢ 0TOOpTOBKOI). [IpaBnia
HAJIOKEHUS] IPUXBATOK - HA KOPOTKHUX IIBaX, HA JJMHHBIX HIBAX, KPYrOBbIX IIBAaX
4.1 Pa3zesika KpOMOK 10J] CBAPKY
Uro Takoe pazzesika KpoMoK? {151 uero BhINOIHSAETCS pa3/iesika KpOMOK IpU cBapKe? DTU BOIPOCHI
4acTo 33Jal0T MHOTHE HOBUYKU. MHOrHe He TOHUMAIOT, 3a4eM BOOOIIE TPATUTh BpeMs Ha pa3/ieiKy
KpoMok. Heyxenu kadecTBo miBa Oyaet 3amerHo syudnie? Hamr orBet: ga. JIro6oe Meranmndeckoe
uznenue Tpedyer rmpeaBapuTeIbHON OArOTOBKY Hepe]] cBapkoi. Pa3znenka KpoMoK — 3TO
MMOATOTOBUTENIBHBIN 3Tall, BKIIOYAOIINIA B ce0sl MPUAAHUE KPOMKAM OIPEACICHHON (hOPMEI.

.
| -

SRRPSILS | 5 TR o o TSR e o,

b

HyxHO 71 BBIMOJHATH pa3feliky KpoMoK B nobom ciaydae? Pasgenka HyxHa AN JeTanei, riae
TOJIIMMHa METalllla MHUHUMYM 5 MUJJIMMETPOB W BBIIIC. Ecmu TOJIIIUHA O€TaJIM MCHEC 5
MUJUTMMETPOB, YTO pa3felika KPOMOK CBAPUBAEMBIX U3JENHUN HE MPUHECET JKEIaeMOro pe3yibTaTa.
ITO U OIWH U3 MHOXCCTBA HIOAHCOB, KOTOPBIC CTOUT YUUTHIBATH IIPU PA3ICIIKE.

Paznenka mox cBapKy BBIMONHSIETCS A OOIIEro YIYYIIEHHs KadecTBa IBa, MOCKOJIbKY MeTasll
XOpOIIO TIPOBAPUBACTCS W Y CBApIIHMKA €CTh MPSMOM JOCTYNl K KOPHIO CBapHOro coeauHeHws. Ho
€CTh OJMH TJIaBHBIA HIOAHC, KOTOPBIA BBl JOJDKHBI Y4€CTh, YTOOBI JOOUTHCS XOPOIIErO KayecTBa
paboT. DTO MOATOTOBKA MeTajuIa Mo/ pa3ienky. be3 moaroroBku Bes Bamia paboTa MOTEPsIeT CMBICI.



N peur wuaer He O MNOPOCTOM OYMCTKE IMOBEPXHOCTH OT TIps3d M Macia. Peub wuumer o
IIOJIHOLICHHOM NOJrOTOBKE METaJlia.

Ecnu BBl Oynere BapuTh JIUCTOBOM METasI, TO MEPBOE, YTO HYKHO CAEIATh — 3TO MPOMYCTUTH €r0
yepe3 Bajblbl. Bajbipl — 3TO [Ba METaVIMYECKUM BaJUKa, MEXAY KOTOPBIMH IPOIyCKaeTCs
JUCTOBOM MeTaill. Takol mpouecc Takke Ha3blBacTcs NpaBKOM MeTaiia. [IpaBKy MOKHO BBINOJIHATH
¥ BPYYHYIO C TOMOIIBIO MOJIOTOB, HO 3TO HE Jy4YIIWi croco0 TOOUThCS pOBHOM MOBEepXHOCTH. Benpb
B PE3yJIbTATE BbI IOJUKHBI U30aBUTHCS OT UCKPUBIICHUH MeTalla.

Jlanplie HyKHO METaJll KaK CJI€IyeT 3aUUCTUTh. Y IaJIUTe BCIO IPA3b, MIATHA OT Macja U Kpacku. ITo
MOJKHO CJIeJIaTh C IIOMOIIBIO JIFOOOI0 paCTBOPUTEINS, Mbl B CBOEH pabOTe UCHOJIb3yeM YalT CIMPUT.
BreBiyrocs rpsi3b M NPU3HAKK KOPPO3UM MOXKHO YAQIUTh C MOMOLIbIO KOPALIETKH, OOJIrapKu UiH
abpasuBHOro kpyra. Ecnu geranp cienaHa W3 HEp)KaBEIOIIEH CTalld, TO €€ HYKHO HAYUCTUTH JI0
3epKaJIbHOTro OJecka.

Jlajiee HY»KHO J1eTajayd HEMHOT'O IIPOrpeTh. [lenaercs 370 ¢ NOMOIIBIO CHEHUANIBHBIX MIEKTPUYECKUX
Ie4yel WM ra3oBbIX ropelloK. Ecim nmerans emie TOJBKO Ha 4YepTekax, TO CAENaNTe Ha MeETalie
pa3MeTKy M BBIPEXKbTE JETald C IOMOLIBI0 POJMKOBBIX HOXXHMII IO MeTauly. Takke MOXKHO
UCII0JIb30BaTh METO/BI INTA3MEHHON U Ta30BOM PE3KHU.

Bce, Tenepp netanb MOXKHO MOABEPraTh pasnenke. TOMbKO MpU COONIOCHUH BCEX 3TUX MPOLEAYP
Bbl MOKET€ JOOMUTHCSA KAaueCTBEHHOTO pe3yjbTara MpH paszaeike KpoMmok. Ho 3To Tonbko Hauaio,
B€/b JAJIbIIE HY)KHO IPAaBUJIBHO BBIIOJHUTH CKOCHI KPOMOK, YTOOBI CHU3UThH HANpsKEHUE Y IlIBa U
yIy4lIUTh €ro kaudecTBo. [lamee Mbl pacckakeM O (opmMax CKOCOB M O TOM, KakK IPaBUIIBHO
BBITIOJIHATH Pa3/IEiKy.

4.2 POPMbI CKOCOB KPOMOK

Cy1ecTBYIOT pa3Hble BBl pa3/eiIKyd KPOMOK 110J cBapKy. Ho KoppekTHee Has3blBaTh MX BUIAMU
¢dopmbl ckocoB KpoMok. Kakmas ¢opma MMeeT CBOM XapaKTepHble 0COOEHHOCTH, O3TOMY (Gopma
oa0upaeTcs MHAMBUIYAIBHO Ui Kaxaod netanu. Henb3sa O6e3aymMHO BbIOMpaTh MPOU3BOJIBHYIO
¢dbopMy IPOCTO MOTOMY, YTO Bbl HAyYMJIUCh JA€aTh TOJbKO ee. OOyuuTeCh BBIIOIHITH CKOCHI BCEX
¢dopM, 9TOOBI PACHIMPUTH CBOM BO3MOXKHOCTU. MTak, cymiecTBYIOT cieayromiue (GopMbl CKOCOB
KPOMOK.

V-OBPA3HA ®OPMA

I,

V-00pa3Hblii CKOC KPOMOK IOJI CBapKy — CaMblil HOMYJIAPHBIM THUIl CKOCA, MOCKOJBKY JENaeTCs
IPOILE BCEro M MIMPOKO NMPUMEHSAETCS B OOJIBLIOM JIMana3oHe TOJIIMH. BeInoiaHseTcs ¢ AByX WM ¢
OJIHOU CTOPOHBL. PekoMeHIyeMblil yroJl cKoca I0JIKEH COCTABIATh OK0JI0 60 rpaaycoB, €Clli CKOCOB
nBa ¢ oOeux cTopoH. Ecnm cKOC BBINONHSETCS TONBKO JJIi OJHOM KPOMKH TIOJ| CBAapKy, TO
pexoMenayem yroi B 50 rpagycos.

X-OBPA3HAS ®OPMA

D

X-00pa3HbIii CKOC — BBITIOIHACTCS C IBYX CTOPOH, IPUMEHSIETCS TIPH Pa3JIelIKe TOJICTHIX METaJUIOB.
Pexomenayemsliii yron ckocoB — 60 rpagycos.
U-OBPA3HAS ®OPMA



https://svarkaed.ru/svarka/obuchenie-svarke/osobennosti-podgotovki-metalla-pod-svarku.html
https://svarkaed.ru/svarka/svarka-metallov/osobennosti-svarki-nerzhaveyushhej-stali.html

U-00pa3Hblii CKOC — CaMblid CJIOYKHO BBIMIOJHUMBIN JJI1 MHOTMX HOBHYKOB 3a CYET HEMPOCTOM
¢opmbl. BrImonHseTcs ¢ JABYX CTOPOH, HOJAXOAUT JUIS CBapKU TOJICTHIX MeTauioB oT 20
MUJUIMMETPOB. 3a4acTyl0 KPOMKH pa3AeNbIBalOT TaKUM OOpa3oM, KOrja HYKHO BbINOJHUTH PJIC
CBapKy. DTO CBSI3aHO C T€M, YTO IMpPH TaKOH (opMe CKOCOB METaJlI MEHbIIE HAIUIABISETCS |
ANEKTPOBI PACXOYIOTCS MEJJICHHEE.

OT0 OCHOBHBIE (OpMBI CKOCOB. bbiBatoT u napyrue (Hampumep, K-oOpasHblii ckoc), HO OHH
MPUMEHSIIOTCS B PEAKUX CIydasx.

IpakTuyeckoe 3ansiTue Nell. BoinosiHeHue ABYCTOPOHHEH pa3/ie/IKH KPOMOK IO/l CBaApPKY
(Bpemsi BbINIOJIHEHHSI Pa0OTHI 2 yaca)

ean 3ansiTHSA:

OOyuarmomas: - 3HaTh OCHOBHBIC TUITbI, KOHCTPYKTUBHBIC 3JIEMEHTHI, Pa3/IeIIKH KPOMOK;

- co3laTh y OOydYaromMXCcs MPOYHYID OPUEHTHUPOBOUYHYIO OCHOBY TPYIOBBIX HEHCTBUI mpH
BBIITOJIHCHHUHU IMOATOTOBKHU U PA3JICIIKH KPOMOK;

- CO3JIaHME MOJIOKUTEIbHON MOTUBAIIUY 7S JalibHEHIIIero 00y4eHus

Pa3BI/IBaIOIlIaﬂ: Pa3BUTUC HABBIKOB CPABHUTCIBHOI'O U JIOTUYCCKOI'O MBIIIIJICHU S,

- (opmupoBaHHEe yMEHHS MPUMEHSATHh MOJYYEHHBIE 3HAHUS B PA3IUYHBIX MPOU3BOICTBEHHBIX
CUTyalluiIX,

- pa3BUTHE YMEHUU ydamuxcs paboTaTh ¢ Y4eOHHKOM, CXeMaMHM, Ipe3eHTanueil y4eOHOro
Marepuaia U yMEHHUIO paboTaTh ¢ y4eOHOM JIUTepaTypon

BocnuThiBaomas: BOCIIUTaTh HACTOMYUBOCTh MPU U3YUYEHUU HOBOT'O MaTepuasa

4.4.1 PA3JAEJIKA IBYX KPOMOK

a - yron pasgenku kpomok (60-90°)

B - yron ckoca kpomku (30-50°)

b - 3a3op (1-4 Mm) B 3aBUCMMOCTM OT TOMLLMHBI CBapMBaemMoro metanna

Mpn cBapke NNaBsiLLMMCA 3MeKTPoAOM 3a3op b obblyHO cocTtaBnseT 0-5 mm. Yem Gonblue
3a30p, TeM rnybxe nponnaereHne metanna

C - NPUTYNIeHMe KPOMokK (1-3 MM) B 3aBMCMMOCTM OT TOSLLMHBI CBapMBaeMoro Metanna

X - obpasHasa pasgenka KpoOMOK MO cpaBHEHWUo ¢ V-00pasHOoM No3BOnseT YMEHbLUUTb 00bem

Hannaesngemoro meTtanna B 1,6-1,7 pasa
4.4.2 CMEIIEHUE CBAPUBAEMbIX KPOMOK

A - cmeLleHne cBapuBaeMbIX KPOMOK ogHa OTHOCUTEJ1IbHO ,El,pyFOIZ.

TonwwuHa meTanna, Mv Haunbonblee gonyckaemoe A, Mm

[o 4 0,5

4-10 1,0

10-100 0,1S

Csbliwe 100 0,01S+2, HO He bonee 4 mm
4.4.3 PA3JAEJIKA KPOMOK JIMCTOB PA3HOU TOJILLINHUDBI

L=5(S1-S)

L1=2,5(S1 -S)

CBapHble KOHCTPYKLMU XapaKTePU3yTCS LUMPOKUM AUana3oHOM NPUMEHSIEMbIX TOMLLMH, hopm
N pasMepoB COedMHSIEMbIX 3NEMEHTOB, a Takke MHoroobpasnem B3avMHOIMO pPacnonoXeHus
cBapuBaemMmbIXx [feTane. B 3aBuMcuMoCT OT B3aMMHOrO pacrofioXeHus CBapvBaeMblX AeTanen
pasnuyatoT NATb TUNOB CBapHbIX coeauHeHun (cornacHo TOCT 5264-80 "LUBbI cBapHbLIX COEQUHEHUN,
pydHasa gyrosas ceapka" n FOCT 14771-76 "LLIBbl cBapHbIX COEOVUHEHWNI, CBapKa B 3alUMTHbIX rasax"):


https://svarkaed.ru/svarka/vidy-i-sposoby-svarki/osobennosti-ruchnoj-elektrodugovoj-svarki.html
https://svarkaed.ru/svarka/vidy-i-sposoby-svarki/osobennosti-ruchnoj-elektrodugovoj-svarki.html
http://weldering.com/gost-5264-80-ruchnaya-dugovaya-svarka-soedineniya-svarnye-osnovnye-tipy-konstruktivnye-elementy
http://weldering.com/gost-14771-76-dugovaya-svarka-zashchitnom-gaze-soedineniya-svarnye-osnovnye-tipy-konstruktivnye

o cTbikoBoe — "C"

. Topuesoe — "C"

o Haxnecto4yHoe — "H";
o TaBpoBoe — "T";

o yrnosoe — "Y".

B ctbikoBom (C)  cBapHOM  coeauHEHME  MOBEPXHOCTM  CBapMBaEeMbIX  311EMEHTOB
pacnonaratoTcsi B OQHOW MNOCKOCTM MMM Ha OAHOW MOBEPXHOCTW, a CBapka BbIMOJTHAETCS N0 CMEXHbIM
TopLUaMm.

CTblkoBOE coeguHeHne obecneymBaeT Hamboriee BbICOKME MEXaHUYECKME CBONCTBA CBApPHOW
KOHCTPYKLUK, MOSTOMY LUMPOKO UCMOSb3yeTCcs AN OTBETCTBEHHbLIX KOHCTPYKUMW. OgHako, OHO TpebyeT
AOCTaTOMHO TOYHOW NOAroTOBKWM AeTarnein U cOopKu.

=2

TopuoBoe (C) coeavHeHue cBapuBaeTca NO Topuam coeauHsieMblx feTanen, O6okoBble

NOBEPXHOCTM KOTOPbIX MPUMbIKAIOT OPYT K APYrY.
Takve coeguHeHVs1 UCMONb3YHT, Kak MpaBuiio, NMpu CBapke TOHKUX AeTanen Bo u3bexaHue
npoora.

B HaxnecTto4yHOM (H) CBapHOM coeguMHEeHUUn NOBEpPXHOCTU CBapuBaeMblX 3JIEMEHTOB
pacnonaraktoTca napannerbHOo Tak, 4YTOObI OHM ObINM CMELLEHbI Y YaCTUYHO nepekpbiBanu apyr gpyra.

HaxnecTtouHble coegnHeHnsa meHee YyBCTBUTEJIbHbI K NOrPeLLHOCTAM Npu c6op|<e, HO XyXe 4yeMm
CTbIKOBbIE pa60Ta}0T npwn Harpyskax, ocobeHHO 3HaKonepemMeHHbIX.

TaBpoBoe (T) cBapHOe COeaNHEHME NOfyYaeTcd, Korga TopeL, OgHOM AeTany nog NpsiMbiM Unn
nobbIM APYrMM YriioM COEAMNHSIETCA C MOBEPXHOCTLIO APYron.

TaBpoBble coefMHEHNs1 0DeCcnevmBatoT BbICOKYHO XXECTKOCTb KOHCTPYKLIMM, HO YYBCTBUTESbHbI K
n3rndatoLLmMm Harpyskam.

Yrnoebim (y) Ha3blBakOT coeanHeHune, B KOTOPOM TMOBEPXHOCTU CBapMBaeMbIX netanen
pacnonarakoTcAa noa npAmMbIM, TynbiM UITN OCTPbIM YIIIOM U CBapmBakOTCA NO TOpLAM.
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Bce CBapHble coeanHeHNAa MoryT ObITb BbINOSTHEHDI:

OLHOCTOPOHHUMMK  (SS)*, Korga WCTOYHUK
HarpeBa nepemellaeTcds C  OAHOW  CTOPOHbI
coeauHeHus;

OBYCTOpoHHUMK  (BS)*, korga  MCTOYHWK
Harpesa nepemeLlaeTcs ¢ AByX CTOPOH coeanHeHus. B
TAKkOM CBapHOM COEAMHEHWM KOPEHb CTLIKOBOrO LUBA

HaxoguTCA BHYTPU CEYEeHUA.

* - 0603HaYeHs, MPUHATLIE B MEXAYHAPOOHbIX CTaHAapTax.

Mpu cBapke nnaeBneHvem p[na obecrneyeHns Heobxooumon rNyGuHbl nNponnaBneHns
BbIMOSTHAOT pa3genky KpoMok. Popma pasgenkum KpoMOK, a Takke pasMepbl NapameTpoB pasgernkuy (yron
pacKpbITUSE KPOMOK, BENMYUHA 3a30pa, NpUTyNneHue n Ap.) 3aBUCUT OT MaTepuana, TOMLMHbI, cnocoba
cBapku. Ha pucyHke Hke npuBeaeHbl MpUMepbl HEKOTOPbIX pa3genok KpOMOK.
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3.2. UndopmannonHoe obecriedeHre peaau3anun NporpamMmmbl

Jis peannzanuu nporpamMmbl OMOTHOTEUHBIH (POHT 00pa30BaTEIbHON OpraHU3alUU JTOJKEH
UMETh  TIeYaTHBIC W/WIM SIIEKTPOHHBIC O00pa3oBaTelbHbIE W HH(DOPMALMOHHBIE PECYpPCHI, IS
MCTIOJIB30BaHUS B 00pa30BATEIHHOM MPOLIECCE.

3.2.1. IleuarHbie u3nanus’
1. OpuunHUKOB B.B. BEINOJIHEHHE CBapOYHBIX padOT AIEKTPOAYTOBOM CBAPKOW: YICOHUK /

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

2. OpumHHukOB B.B. [ledexranus cBapHBIX HIBOBH KOHTPOJb KadecTBa CBApPHBIX
coeauHenuit: yaeOnuk / B.B. OBunnuukos -M.: U3natensckuii neHTp «Akagemus», 2017

3. OsumnnHukoB B.B. KouTponp kadecTBa cBapHbIX coeiuHeHui: yueOHUK / B.B.
OBunHHUKOB -M.: M3naTenbckuii HeHTp «AkageMusi», 2018

4. Jlykun A.A. OCHOBBI TEXHOJIOTUM OOIIeCTpOUTENbHBIX pador/ A.A. Jlykun-M.:
N3naTensckuii neHTp «AxkageMusi», 2018

3.2.2. DyeKTpoHHbIe U31aHus (3JIEKTPOHHBIE pecypchl)
1. Asunosa E.H., Penukynbuea U.I'. OCHOBBI TEXHOJIOTHH OOIIECTPOUTENBHBIX PA0OT:
DneKkTpoHHOE npuiiokeHne: Axkanemus-Menua, 2016

3.2.3. JlonoJiHuTEIbHbIE HCTOYHUKH (1pU He0OX00UMOCTU)

4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHHSA ITPO®ECCHOHATBHOIO
MOJYIIA

Kon n HaumeHoBanue
poeCCHOHATBHBIX
1 00Imumx Kputepun oneHkn Meroasl OLICHKH
KOMIIETEHIIN,
hopMHUpyeMBIX B

paMKax MOIYJs

1 O6pazoBarenbHas opranusanus npu paspaboTKe OCHOBHOW 00pa3oBaTeNIbHOMN IPOrPaMMBbl, BIIPABE YTOUHHTE CITUCOK
W3/1aHUH, TOTOJIHNB €0 HOBBIMH M3/IaHUSMH W/MJIH BEIOpaB B KA4eCTBE OCHOBHOTO OJTHO M3 IIpeularacéMbIX B 0aze
JITaHHBIX y4eOHBIX M3JIaHUH U 3JIEKTPOHHBIX pecypcoB, npeminaraembix ®YMO, u3 pacuera 0HO U3/1aHHE 110
podecCHOHANEHOMY MOAYJIIO H/WJIN MPAKTUKaM U MEXIMCHHUIUIMHAPHBIM KypcaMm.



I[IK 7.1. BeInonHATh
MOATOTOBUTEIbHBIC
paboThl U COOpPOYHBIE
onepanuu npu
MIPOU3BOJICTBE
CBapOYHBIX pabot
py4HOI JIyTOBOM
CBAPKOM IJIaBAIUMCS
MOKPBITHIM
JJIEKTPOJIOM, PYYHOU
JTyTOBOM CBapKOi
HETUIaBAIIUMCS
ANEKTPOAOM B
3aIUTHOM rase,
IJIAa3MEHHOM JTyroBO
CBapKoOH

OrneHka nporecca palMOHAIBHOMN
opranu3zanuu pabouero Mecra.
OuneHka mpolecca YTEHUS YepTexKei

METAIMYECKHUX 171631 (H1 97071 "
KOHCTPYKIIMMA,  DJIEKTPUYECKHX  CXEM
000pyTI0BaHUs.

Ounenka  mporecca  BbIOOpa n
HCIIOIL30BaHUS WHCTPYMEHTOB,

HpHCHOCO6HeHHI>'I, HCTOYHHUKOB IIMTAHMHA
1 CBAPOYHBIX MAaTCPHUAJIOB.
OHCHKa mponecca MnOoAroTOBKH MCETAJLIa

HI0JT CBAapKYy.
Onenka mpolecca MPeIBapUTEIBHOTO,
COMYTCTBYIOIIETO (MexCII0HHOTO)
MOJIOTpeBa MeTajlla B COOTBETCTBHH C
Tpe6OBaHI/I$IMI/I MMPOU3BOACTBCHHO-
TEXHOJIOTUYECKOH  JIOKyMEHTAIlUU 10
CBapKe.

Ornenka mpoliecca BBIMOTHEHUSI COOPKH
Y3JI0B M U3ICIIUM.

DKCrepTHOE HAOIOACHUE

BBIIIOJIHEHUST  paboT Ha
NPAaKTHYECKUX 3aHATHAX,
yueOHOMI u
HPOMU3BOACTBEHHON
NpaKTUKaX, OLIEHKA
nporecca, OLICHKA
pE3yJIbTaToB

Orenka nporecca MIPOU3BOJICTBA

BXOJ/IHOTO KOHTPOJIA KayecTBa

HCXOJHBIX MaTepPUAJIOB U U3ACIUH.
IK 7.2. | Ouenka nporecca BBITIOJTHEHMSI | DKCIIEPTHOE HAOJIO/ICHUE
[TpousBoauTh NpUXBAaTKU  JeTayliedd, W3Jenuidl ¥ | BBIIOJHEHHUS paboT Ha
PYUYHYIO JIYTOBYIO | KOHCTPYKLMM BO BCEX | MPAKTMYECKUX 3aHATHUSX,
CBapKy IMJIABA-UIUMCS | IPOCTPAHCTBEHHBIX MOJTOKCHUSIX. yueOHO u
MMOKPBITHIM Ouenka mnporecca moadopa MmapameTpsl | MPOU3BOJICTBEHHON
ANEKTPOIOM, PYUHYIO | peKUMa CBapKH. MPaKTHKAX, OLICHKa
JYTOBYIO cBapky | OueHka mpoliecca BBIIIOJIHEHUsT PY4HOH | mpolecca, OLICHKA
HEIUIaBSIIUMCS JyTOBOY U TUIa3MEHHOW CBapKH. pe3yIbTaTOB
AJEKTPO-JIOM B
3alUTHOM rase,
MJIA3MEHHYIO
IYTOBYIO CBapKy
METAITNYECKUX
KOHCTPYKIUHU

I1K 7.3. BeInoagaTs
PE3KY MPOCTHIX
neraneu

OueHka mnporiecca BBIIIOJHEHHUS] PYYHOU
JIyTOBOM PE3KH Pa3IMYHBIX METAJIOB U
CILJIABOB.

Ouenka nporecca BBITIOJTHCHUSI
KHCIIOPOJIHOM pe3ku (cTporaHus)
JleTalied  pa3JIMYHOW  CJIOXHOCTH W3

pa3IMYHBIX METAJUIOB M CIUIaBOB B
Pa3IUYHBIX ITOJO-)KCHHUAX.

OueHka mpoliecca BIAJACHUS TEXHUKOU
TJIA3MEHHOW PE3KH MeTajla.

DkcnepTHOE HAOIIOJCHHE

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

I1K 7.4. BpInoaHaTh
HaIJIaBKy MPOCTHIX
neranei

OneHka nporecca BBITTOJTHEHHUS
HaIlJIaBKHN paSJ'II/I‘-IHBIX HeTaﬂeﬁ, y3J'IOB nu
WHCTPYMEHTOB.

Onenka rporiecca BBITIOJTHCHHS
HAIUTaBKU HArpeThiX OAJIOHOB U TPYO.
Orenka nporiecca BBIIIOJTHEHNE

HAIUTaBKU Je(EeKTOB JeTajeil MalluH,

DKkcrepTHOE HAOII0CHHE
BBITIOJIHEHUS paboOT Ha
MPAKTUYECKUX 3aHATHUSAX,

yaeOHOM u
MIPOU3BOJICTBEHHON

MPAKTHKAX, OIIEHKA
npoiiecca, OIICHKA




MEXaHU3MOB U KOHCTPYKIUH.

pe3yJIbTaTOB

IIK 7.5.
OcymecTBIATh
KOHTPOJIb KaueCcTBa
CBapOYHbIX paboT

Ouenka nporecca BBITIOJIHCHUS
OIEPAIMOHHOTO KOHTPOJISI TEXHOJOTHH
COOPKU U CBapKH U3/IETIHH.

OreHka mporecca BBIOJHEHUS TOCYeTa
TPYA03aTpaT ¥ CTOMMOCTHU BBIIOJIHEHHBIX
pabor

DkcnepTHOEe HaOIIOICHHE
BBIMIOJIHEHUST  paboT Ha
MPAKTUYCCKUX 3aHATHIAX,

y4aeOHOMH u
MIPOU3BOJACTBEHHOMN

MIpaKkTHUKaXx, OLICHKA
mporecca, OLICHKA

pe3yJIbTaTOB




