IlnaH-KOHCHEKT 3aHATUS

Kounkypcant (PHUO) Pay Onbra CepreeBHa

Jucuunnuxa MK 02.01 Texmnka W TEXHOJOIMS PYYHOH OYroBOM CBapKHh
(HamJIaBKH, PE3KH) IOKPBITHIMU 3JIEKTPOIaMU

Tema OcHOBHBIE TapaMeTpbl pyYHOU TYrOoBOW CBApKH (HAILJIaBKH)

Tun 3ansTiss KoMOMHUpPOBaHHBIH

JiintenbHOCTh 45 MUHYT

Leab 3aHATHA: OCBOCHHE OOYYArOIIMMUCS MOHITUH OCHOBHBIX MapaMETPOB PEXUMA
py4HOM JyroBol CBapku (HaIUIaBKu), OCO3HaHME 3HAYUMOCTH MPO(dEeCCHOHATHLHON
NESITEIbHOCTH, aKTUBU3AIUS CAMOCTOATEIbHON AESITEIbHOCTH.

3aiauu 3aHATHS

1.  OO6pa3oBatenbHbIE:

- YCBOWTH OCHOBHBIC TIOHSATHSI HOBOTO MaTepuasia

- 3aKPETHTH MEPBOHAYATBHO OCBOCHHBIN MaTepHaT

- MOTUBHPOBATH K yU€OHO — MO3HABATEIbHON JESITEIbHOCTH O0yYaroIInXcs

2. PazBuBatomniue

- 0CO3HATh 3HAYUMOCTh U3y4aeMOi MPpo(hecCUOHATLHON e TeIbHOCTH

- MOTHBHUPOBATh CAMOCTOSITCIBHYIO JEATEIBHOCTh OOYUAIONIUXCS TPH HW3YYCHUU
HOBOT'O MaTepHuala

3. BocriuraTensHbie

- pa3BUBaTh CAMOKOHTPOJIb U CAMOIIPOBEPKY 00YyJarOIIMXCs

- pa3BuUBaTh HHTepec K Oyaymiedl mnpodeccuu, JIMYHOE COBEPIICHCTBOBAHUE B
npodeccuoHabHON 1eATENbHOCTH

- aKTHBU3UPOBATH (DU3MOIOTHUYECKYIO JAEATEIbHOCTh OOy4YaIOUIUMXCS Ha BCEX ATamax
paboThI

dopmupoBaHue OOIMMX KOMIETEHIUH (HAX KOTOPHIMH HAET paboTa Ha y4eOHOM
3aHATUHN)

OK 1. Tlomumarh CyHmIHOCT, W COIMAIBHYIO 3HAUYUMOCTh Oyaymier mpodeccun,
MPOSBJISITH K HEH YCTOMYMBBINA MHTEPEC.

OK 2. Opranmn3oBbIBaTh COOCTBEHHYIO AESITEILHOCTb, UCXOJI U3 LIEJU U CIOCOO0B €e
JOCTHKEHHUSI, OTIPEICIIEHHBIX PYKOBOAUTEIIEM.

OK 3. AnanusupoBaTh pabOYyl0 CHUTYallMIO, OCYIIECTBIATh TEKYIIMH W HTOTOBBII
KOHTPOJIb, OLEHKY U KOPPEKIHI0 COOCTBEHHOM JesTeNbHOCTH, HECTH OTBETCTBEHHOCTH 3a
pe3ynbTaThl CBOEH pabOTHI.

OK 4. OcymectBiasaTh mNouck uHMopManuu, Heobxomumoi mns 3¢hEHEeKTUBHOTO
BBITIOJTHEHUS TTPO(ECCHOHATBHBIX 3a/1a4.

OK 5. UHcnonp3oBaTh HMHGPOPMAIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTMH B
npodeccuoHaNbHOM 1eATEIBHOCTH.

®opmupoBanue npopecCHOHANBHBIX KOMIETEHIMH (HaJ KOTOPBIMH HMIET padoTa Ha
y4eOHOM 3aHITHH)

[1K 2.1. BInogHAT py4HYIO AYTOBYIO CBAPKY Pa3IMUHBIX JeTajel U3 YriaepoaucCThIX U
KOHCTPYKLMOHHBIX CTaJe BO BCEX MPOCTPAHCTBEHHBIX MOJIOKEHUAX CBAPHOTO IIBA.

I[IK 2.3. BbIIONHATE pYYHYIO JAYTOBYIO HAIUIaBKy HOKPBITBIMH 3JIEKTPOJaMHU
Pa3IUYHbBIX JeTaleH.

Hcnonb3yemble 00pa3oBaTeNbHBIC TEXHOJIOTHH
- IpOGJIEMHOT0 00y4eHuUs

- i depeHIIMPOBAHHOTO 00yYEHUS



- Pa3BHBAIOIIECTO O0YICHUS

- 3JI0pOBbecOEpEraroIie TEXHOJIOTUI

- 3JIEMEHTBI TEXHOJIOTUU CMELIAHHOTO O0OyUeHUS
- TEXHOJIOTUH OEPeKIIMBOTO MTPOU3BOICTBA
Martepuansl u o6opynosanue: [1IK ¢ mporpaMMHbIM 00ecriedeHHEM, TTPOSKTOP, BaTMaH

dopmara Al
00yJaromuxcs.

2 wryw),

MapKephl,

pa3gaTovyHBI  MaTepuan, MOOUIbHBLL —Mmene@oH

OTalbl y‘-I€6HOFO 3aHATHA (B COOTBCTCTBHUH C THUIIOM 3aHATHA, C YKA3aHUCM BPEMCHH Ha

KaXKIbII ATaI)

1.  OpranuzanuoHHas 4acTb
- IPUBETCTBUE, OTMETKA MPUCYTCTBYIOIIHX.
2. OcHOBHas 4acTb

1 »ram:

- pa36op MPOOIEMHON CUTYAITNH, OTIPEICIICHHE TIeNIel 3aHATHS U TEMATUKH YPOKa
- IIPOBEPKA IIEPBOHAYAIBHO YCBOCHHBIX 3HAHUI
- Oecena, pa300p KOHKPETHBIX CUTYalUi

2 sran

- aKTUBM3AIUS CAMOCTOSATEIBHON NEATeIbHOCTH OOyJalomuXxcs BO BpeMsi y4eOHO —
MO3HABATENIBHOM AESATEILHOCTH, BHINIOJHEHHUE 3a/IaHUil | ypOBHS U 2 YPOBHS CIIOKHOCTH

- CaMOIpPOBEpKa, CAMOKOHTPOJIb, PE3YJIbTaThl YCBOCHUS MaTepuaia

3.  3akmouuTennbHas 4acTh

- peduiexcust

- TIOJIBE/ICHUE UTOTOB PabOTHI OOYUAFOIITNXCS

Xox yueOHOro 3aHATHUSA

No DTan 3aHATUS JevicTBus mpenoaaBaTens Bpewms, HevictBust
MUH 00yJaronmxcst

1 | Opranu3anoHHBIN [IpuBercTBHE. 2
OTMeTKa NPUCYTCTBYIOIIUX.
[ToaroroBka MarepuanoB

2 | OcHoBHas

1 sran [IpenonaBatens npeacraBisieT 7 PaccmatpuBarotr ¢oro,

3a/1aHHe c po0GIIeMHO MpeAIaraloT BapUaHThI
cutyanueil. B mnpeseHrtaruu OTBETA.
nokaspIBaloTcsi  GoTro  co MosroBoit LITYPM,
CBAPHBIMU COEIMHEHUSIMH, Y ompeesieHre eI
KOTOPBIX HUMEIOTCS Je(EKTHI. 3aHATUSA U TEMATUKH
3az[aéTc;1 BOIIPOC: «OCHOBHBIE
YTto MOrjo oka3arh BIHUSHUE napameTphbl py4YHOU
Ha TOsBIeHHE JeEKTHBIX JyTOBOM CBApKM»
IBOB?
Kak Bel nymaere, kakas Tema
HalIero CETrOJIHSLIHETO
3aHATHSA?
[IpenonaBarens naér 3anaHue Pucyror Kiacrep,
n300pa3uTh KJ1actep (c 12 HCTIONB3YS
HCIIOJIb30BaHUEM pa3aTOUHbIH
pa3IaToyHoOro MaTrepuana) Marepuan (paGoTa B

«[TapameTpsl, BhUsAIOIIKE Ha
¢dopmupoBanue CBapHOTO

MaJIbIX TPYIIIAX)




miBa»

becena npenonasarens c ) 3amura Kiacrepa

o0OyJaromuMucs

[IpenogaBatens mpencTaBisieT ) Obyuaromue

($OTO CBapHBIX IIBOB ONPEICIISIOT
HecoOIIoieHNE
mapaMerpa = peKuMa
CBapKH (HAILUIABKH)

2 aran [IpenogaBatens mpeacTaBiseT 7 OOGyuaromuecs
3a/aHus JUISt cKkaHupyroT 3Hak Qr,
CaMOCTOSITEIBHOM MOJIYJalOT Ha JHUCILICE
NESTEILHOCTH.  AKTUBHpYET tenedoHa 3aJlaHue,
paboty depe3 npwioxenue Qr KoTOpoe  umeer 2
koxa (¢ cceuikoit Ha Google — VPOBHS  CJIO)KHOCTH.
TECTUPOBAHUE). BemosmHstor  3agaHus

Google — Tecra.
IMpenogaBarenls B pPEKUME 4 ITo OKOHYAHUIO
peaspHOTOo BpEMEHH oOyyarormmecs
OTCIIC)KHBACT pe3yabTaThl TIPOBOJIAT
BBITIOJTHEHUS 3aJIaHus, CaMOTIPOBEPKY 1o
yKa3bIBaeT Ha OINUOKK IS MIPEJICTaBICHHBIM
MTOCJICTYIOIIEH CaMOTIPOBEPKH. pe3yibpTaTam
VYka3biBaer KpUTEPUU
YCBOCHUS Marepuana
00ydJaronuxcs
[IpenomaBatens MIPOBOJIUT 1 OOGyuaromuecs
«MUHYTKY TUIs CHSTHS CHUMAIOT  YCTaJOCTh
yCTaJ0CTU 00YYaIOIIUXCSI» Onaronaps 3apsaKe

3aKIIOUYUTENbHBIN Pedunexcus 1 OTBeYarT Ha BOMPOCHI

c MTOMOIIBIO

npuioxenus Qr
[TonBenenue MTOrOB PadOTHI 1
00ydJaronuxcs.
Cnacu60 3a BHUMaHUE!

Htoro 45




Pa3paTounblii MaTepuas

OCHOBHBIE TAPAMETPBI PYUHOM IYTOBOM CBAPKH (HAILJIABKH)

Ilon pexuMOM CBapkKd IIOHMMAKOT COBOKYIIHOCTb KOHTPOJMPYEMBIX I1apaMeTpOB,
OTIPENIENAIONIUX CBAPOYHBIC YCIOBUsA. BbIOOp pekuma CBapKH MpenrycMaTpUBAET OTpeEeIeHue
3HAYCHUH MMapaMeTpoB, MPH KOTOPHIX 00ECIeUNBACTCS YCTOMYMBOE TOPEHUE AYTH M TIOJIY4YEeHHUE
IIBOB 3aJ[aHHBIX pa3MepoB, (GopMel W cBOMCTB. Ilapamerpsl moapasAensioT Ha OCHOBHBIE U
nonojHuTenbHble. K OCHOBHBIM IapamerpaM pydyHOM JAYrOBOM CBapKd IOKPBITBIMU
IEKTPOJAMH OTHOCAT AMAMETP JJIEKTPOJa, CHIIYy CBAPOYHOIO TOKA, €r0 poJ, IOJIAPHOCTH,
HaIlpsSDKEHUE JIyTd, K JONOJHUTEIBHBIM — COCTAaB M TOJIIMHY IOKPBITHM, IOJIOKEHHE IIBa B
IIPOCTPAHCTBE, YUCIIO IIPOXOIOB.

JlnameTp 31€eKTpOJOB BHIOMPAIOT B 3aBUCHUMOCTH OT TOJILIMHBI METaJUla, KaTeTa IIBa,
IIOJIOKEHHUs IIBA B NpPOCTpaHCTBE. lIprmepHOE COOTHOIIEHME MEXAY TOJIIMHON MeTaula u
JUAMETPOB JJIEKTPOJa IIPHA CBApKE B HUXKHEM IIOJIOKEHUH COCTABIISAET

Tomnmuna 1-2 3 4-5 6-10 10-15 Bonee 15
MeTajlia, MM

Jnametp 1,6-2,0 2,0-3,0 3,0-4,0 4,0-5,0 5,0 Boiee 5
AIIEKTPO/IA,

MM

Brmonnenne BCPTUKAJIbHBIX, TOPU30HTAJIbHBIX W ITOTOJIOYHBIX IBOB HE3aBUCUMO OT TOJINIMHBI
CBapHBaeMOro MeTajlla IPOU3BOJUTCS AIIEKTPOIaMU HEOOJBIIOTo fuameTpa (10 4 MM), Tak Kak
IIPU 3TOM JIErde MPeaynpeIuThCTEKAHNE KUIKOTO METAJIA U IIJIAKA U3 CBapO4YHOM BaHHBI. [Ipn
CBApKE MHOTOCJIOWHBIX IIBOB JJIA JIYYIIEro MpoBapa KOPHS IIBA MEPBBIA CIOH CBapUBAIOT
AIIEKTPOIOM AUAMETPOM 3...4 MM, a MOCIEIYyIONINe — 3JIEKTPOoJaMH OOJIBIIOrO JUaMeTpa.
CBapouHbI TOK YCTaHABJIMBAIOT B 3aBUCUMOCTH OT AMAMETpa AJIEKTPOJIa, a TUaMeTp IEKTpoa
BBIOMPAIOT B 3aBUCUMOCTH OT TOJIIUHBI CBAPUBAEMOTO U3JIEIIHS.

Cuna cBapOYHOTO TOKA PaCCUUTHIBAETCA 10 POpMyIIe:

.. =k-d,
I'ne K - koadduumeHT nporutaBaeHus EKTPoaa, MM
d,- muamerp 31eKTposa, MM.
Kospdummenr k B 3aBucumoctu OT amamerpa snekrpoia O, NPUHAMAETCS PaBHBIM IO
cienymouei Tabiauie:

d,, mm 1-2 3-4 5.6

k, A/Mm 25-30 30-45 45-60

13 HpHBeﬂeHHOﬁ 3aBUCUMOCTH CJICAYCT, 4TO NOIYCTHMasA CUJia TOKa OrpaHU4YCHA. HpI/I 00JIBIIION
CHJIC TOKa Ha6JHOI[a€TC5I MNEPErpeB CTCPIKHA IJICKTPO/JA. B pPE3YIbTATC YXYALIAKOTCA 3allIUTHBIC
CBOICTBa MOKPBITUA, HNPOUCXOAUT €ro OCBIIAHUC CO CTCPIKHA, HAPYHIACTCA CTaOMIILHOCTD
IUIABJICHUS 9JICKTpOAd.

IIpu cBapke Ha BEPTUKAJIBHOM MNIOCKOCTH CHUITy ToKa yMeHbmatoT Ha 10...15%, a B motosouHOM
noJioxkeHnH — Ha 15-20% 1no cpaBHEHUIO cO 3HAUCHUEM, BBIOPAHHBIM JUIS HU)KHETO TOJI0XKEHUS.

Pon Toka u MOJIIPHOCTD YCTAHABJIMBAKOTCA B 3aBUCHUMOCTU OT BHUJA CBApHUBACMOI'0 MCTAJUIAa U
€ro TOJIIUHBI.

Pox Toka/monsipHOCTb ‘ ITocTositHHBIN IlepeMeHHBIN




Caapka ¢ riry0oKuM CBapka HU3KOYTJIEPOJUCTBIX

Tpsivas NPOTIABJICHUEM OCHOBHOTO | M HU3KOJIETHPOBAHHBIX CTaIEH
MeTalIa (tuma 091'C) B cTpouTtenbHO-
CBapka HU3KO- U MOHTQ)KHBIX YCIIOBHSIX
CPEAHEYTJIEPOUCTHIX U AIIEKTPOAAMU C PYTHIIOBBIM
HU3KOJIETHPOBAHHBIX CTAJICH MOKPBITHEM
TOJIIIIMHOM 5 MM 1 OoJiee Caapka 1py BOSHUKHOBEHUU
ANIEKTpOaaMH ¢ (PTOPUCTO- MarHUTHOTO JYThs
KaJIbIINEBBIM MTOKPBITHEM: CBapka TOJICTOIMCTOBBIX
YOHU-13/45, YOHU-13/55 n KOHCTPYKIUH 13
Ip. HU3KOYIJIEPOJIUCTBIX CTaIeH
Caapka uyryHa
CBapka C OBBIIIIEHHON
O6parnas

CKOPOCTBIO IIJIaBJICHUS
JNEKTPOJIOB
CBapka HU3KOJIETMPOBAHHBIX
HU3KOYTJIEPOJUCTBIX CTaIe
(Tuma 16I'2A®), cpenne- u
BBICOKOJIETHPOBAHHBIX CTallel
Y CIUIaBOB.
CBapka TOHKOCTEHHBIX
JIMCTOBBIX KOHCTPYKIUH

Hanpsokenue myru npu pydHO yroBoil cBapke u3Mensierca oT 20 o 36 B u npu
pacuerax pexuMmMa He perjameHTHpyercs. PydHylo cBapKy MOXHO HpPOM3BOAMTH BO BCEX
MIPOCTPAHCTBEHHBIX MOJIOKEHUSIX I1IBa, HO JIyUIlle BCErO B HUKHEM, TaK KaKk OHO 0oJiee yo0HO U
ofOecrieunBaeT JIydllle YCJIOBHUS [UIA JOCTHXKEHHS BBICOKOTO KaydecTBa cBapHoro 1mBa.C
YBEJIMUEHUEM HAIPsDKEHUsI AYTH TakKe BO3pPACTaeT TEIJIoBask MOIIHOCTh, a CJEJA0BATENbHO, U
pa3Mepsl BaHHBL. Hambosjee WHTEHCHBHO YBEIMYMBAIOTCA MIMPUHA M JAJAUHA BaHHBL. [lpu
MIOCTOSIHHOM CHJIE TOKA MOBBIIICHUE HAMPSHKEHUS 1yTH He3HAYUTENIbHO CKa3bIBAeTCs Ha IIIyOHHe
nporiaBieHus. [lyreM MeUIeHHOTO yMEHBUICHHSI JUTMHBI AYIM U €€ HaNpsDKeHUS MOKHO
MEPEUTH K MPOLECCY CBAPKHU MOTPYKEHHOU JTyroi.

N3menenne ckopocTd CBAapKU MPH MOCTOSHHOW TEIJIOBOM MOIIHOCTH Iyrd 3aMETHO
CKa3bIBAaETCsl HA pa3Mepax CBapO4HOIl BaHHBI U miBa. C MOBBIIIEHUEM CKOPOCTH YMEHBIIAIOTCS
riyOvHa IPOIJIaBJICHUS U IIUPUHA BaHHBI, a JUIMHA HECKOJIBKO YBEITUYMBACTCS.

BaxxHplM mapameTpoM  OyroBoil  CBapkuM  sBJSETCS IOrOHHas dHeprus (), ,

npeacTaBJIArOIIast CO6OI>1 OTHOILIICHUC 3(1)(1)6KTHBHOI>1 TEIUIOBOH MOIITHOCTHU ,I[YFI/I K CKOpPOCTHU eé
MNCPEMCIICHUA (CKOpOCTI/I CBapKI/I). 9TOT mapaMeTp ABJIACTCA O606HlaIOH_II/IM II0 OTHOLIICHHIO K
OCHOBHBIM IIapaMe€TpaM CBAPOYHOI'0 PCKUMA U MOKECT 6I>ITB npeaCTaBJICH q)OpMYHOﬁZ

Iceuﬂn

qn = N,

V

ce
rae lcB — cBapounslit Tok, U — Hanpsbkenue ayru, 77- K/ nyru, V_, - ckopocTb cBapKu.

IToronnas OHEPTrUdA XapaKTCpU3YCT TCIIOBIAKCHHUEC B CBAPHOC COCIUHCHUEC U
MpEACTaBJIACT co00#1 KOJIMYECTBO TEILJIOBOM OHEpTrur, BBOJAUMOC Ha CAUHUIY JIMHBI
OJHOIIPOXOJHOTO MIBA. 9TO0T napaMeTp OYCHb BAXCH I OLCHKHU BO3ACHCTBUS TECPMUICCKOTO
IUKJIa CBAPKHU Ha OCHOBHOH M HaIlJIaBJICHHBIM MeTaJll IIBa. HpI/I MMOCTOSTHHOM ITOTOHHOM OHEPTHUU
MOBBINICHUC CKOPOCTU CBAPKU BBI3LIBACT YBCIIMYCHHUC TCPMUUICCKOTO KHI[ mnmpomnecca, 4to
CBsI3aHO C BO3PACTAHUCM T J'IY6I/IHBI IMPOIIJIaBJICHHUA U YMCHBILICHUEM W PUHBL CBB.pO‘-IHOﬁ BaHHBI.




HOI[GOP CHJIbI CBAPOYHOI'0 TOKA 10 KOMIUIEKCY IPU3HAKOB

[Ipu3nak CunpHblii cBapouHblil | Cnalblili cBapOYHBIN Hopmanbhblii
TOK TOK CBAPOYHBIN TOK
Ilo uBery u 3Byky | CBapouHas ayra | Jyra sxenras munur | Jdyra rojry0as,
yTU SIPKOTOTyOast u paBHOMEpHas,
CHJIBHO TY/IUT CITOKOWHO T'YIUT
ITo IJIABJICHUIO | DJEKTPOJ  KpacHeeT | DJIEKTPOoaA  IUIABUTCA | DJNEKTPOA  IUJIABUTCS
ANIEKTpOJia  pa3Mepy | uaruodaercs MJI0X0, TPWIMMAET K | JIETKO, HE  MEHSET
OphI3T OCHOBHOMY Me€Tajlly | IBET, MEpPEeHOC
,TPBI3T HET WU UX | DJIEKTPOTHOTO
Majo MeTaia
MEJIKOCTPYHHBIN,
Karuiu MeJKue,
pazOpbI3rUBaHNe
MeTaia HeOoJIbIIoe
ITo rny6une u dopme | CBapouHas BaHHa | CBapouHas BaHHa | CBapouHas BaHHA
CBApOYHOU BaHHBI rIyOOKass W CHJIBHO | MEJKasl, HOPMaJIbHOU
TYJIAT MMOBEPXHOCTHAI, TTyOUHBI, CJIeTKa
Kpyrias BBITSHYTas
[To uBery maka wu | [lnax yepHbIl, | lnak ceemublid | [llmak CBETJIBIH,
OKOJIOIITOBHOM 30HBI TYCKJIBIA, TIEpeMeIIaH | OIEeCTSIIHM , OTIeTaeT | OIeCTSIIHM, JIETKO
C  METaZIOM, €ro | cam oTOMBaeTCH,
TPYAHO OTOUTD, OKOJIOIIIOBHAsI ~ 30HA
OKOJIOIIOBHAsI ~ 30HA MOKpPBITA JIETKUM
MOKPBITA MYYHUCTHIM HaJIETOM CBETJIOTO
HaJleTOM OT CBETJIO- 1BeTa
KOPUYHEBOTO hi (o)
YEpHOTO I[BETa
ITo dopme um 1mBery | CBapOUHBII moB | [1loB BbICOKHH, | [1IoB
CBApOYHOTO TOKa IJIOCKUH, IIHUPOKHM, | CBETJIBIM C PE3KUM | MEJIKOYAIIyWyaThIi,
YEpHBIN Mepexo10M OT | YallyiKu cJerka
OCHOBHOTO Me€Tajlla K | BBITSIHYTOM OKpYrJoit
BaJIUKy U TpyObIHd, | (OpMBI, CBETJIOTO
KpYyIMHOYAIIyHYaThlid | ONECTAIIEro IBeTa, C

IUIaBHBIM IIEPEXOA0M
OT OCHOBHOI'O
METaaiia K
HAIlJIaBJICHHOMY




CamocrosTenbHas padora 1 ypoBeHb




