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BBEJIEHUE

JlanHas KOHTpoJibHAsi paboTa BeinoiHseTca B pamkax OI1.06 «CBapouHoe mpous-
BOJICTBOY.

KontponsHast paboTa BBITONHSAETCS 10 MHAVNBHIAyAILHBIM BapuanTtam. Homep Bapu-
aHTa - 10 CIIUCKY CTYCHTOB.

OCHOBHOM 1IETIBI0 KOHTPOJIbHOU paboThl siBisieTcs nzydenre ['OCToB Ha cBapky, 4To
B JIJaJIbHEHNIIIEM Ba)KHO MIPU U3yYEHUU MPO(PECCHOHATBHBIX MOIYJICH.

TpeboBanus Kk 0OPOPMICHUIO TEKCTOBOM YacTH KOHTPOJIBHON PabOThI OMPEEIISIOTCS
CTaHIapToOM y4eOHOro 3aBeneHusi «OO0rue TpeboBaHus K 0(OPMICHUIO U U3T0XKEHHIO J10-
KYMEHTOB y4eOHOU NesTelnbHOCTH o0ydJaromuxcs». Ha TUTYIbHOM JHcTe clenyeT ykas3arh
HOMep BapHaHTa. BIMOTHEHHAs CTYIEHTOM KOHTPOJIBbHAs paboTa TMOATIEKHUT PETHCTPAIINH -
Ha 3a04HOM oOT/AeieHuu. [IpoBepeHHas paboTa ¢ MOJOKHUTEIBHBIM PE3YJIbTATOM SIBIISETCS

OCHOBAaHMCM JOITYCKa CTYZICHTA K 9K3aMCHY.



COJIEPXKAHUE KOHTPOJIbHOM PABOTBHI

1 Be10op THIIA M MAPKH JIEKTPOAA AJIA PYYHOH CBAPKH

Heab: ciocoOCTBOBATh Pa3BUTHIO HABBHIKOB BHIOOpA THUIA U MApKHU AJIEKTPOJAA Uil pyd-
HOU CBapKHU.
CpencrBa o0y4eHus:
CripaBouyHbIE MaTEpHabl [0 XapaKTEPUCTUKAM 3JIEKTPOAOB JIsi PyYHOU CBAPKH.
IInan paGorsIi:
1. IIpocTaBUTh MapKu 3JIEKTPOJIOB.
2. OnpenenuTh THI JEKTPOa 3aJaHHON MapKH, BRIOpATh COOTBETCTBYIOIINE Xa-
PAKTEpUCTHUKU 3IEKTPOAA.
3. BBImomHUTE ycloBHOE 0003HAUEHUE AJIEKTPO/IA.
Coaepxanue padoThI:
1. Maiite onpeneneHue TUIa U MapKH 3JIEKTPO/IA.
2. IIpoctaBhTe MapKH JIEKTPOJOB B 3aBHCHMOCTH OT MAapOK CTajeil Mo yKa3aH-
HOMY BapUaHTy MCXOJIHBIX JaHHBIX (CM. MPUIIOKEHUE A), MOJB3YSICh CXEMOI
Ha pUCYHKE |.
3. BeinummTe ucxoHbIE NaHHBIE (CM. TpuiIokeHue b).
4. Onpenenurte TUI JIEKTPOJa 33JJaHHOW MapKU U COOTBETCTBYIOUIUE XapaKTe-
PUCTHKH JIEKTPOJIa B COOTBETCTBHHM ¢ Tabnuieii 2.18 [3].
5. BeinonHute ycnoBHOE 0003HAUYCHUE AIEKTPOA.

O003HaueHHE YJIEKTPOAOB

1-2—-3—-456

E7 —8,9,10 1112

rae 1- Tun 35eKTpoa;

2- MapKa dJIeKTpoJia;

3- IuaMeTp JIEKTPoJia, MM;

4- Ha3HAueHueE:!
oV - JUISl YIJIEPOJMCTHIX ¥ HU3KOJIETHPOBAHHBIX CTalei ¢ 65<60 Kr/MM?;
o JI - ISt JIETMPOBAHHBIX KOHCTPYKIMOHHBIX CTANEH ¢ 65>60 Kr/MM?;

oT - ny1s TEMIOYCTOMYUBBIX CTAJIEH;



e B - 1151 BBICOKOJIETMPOBAHHBIX CTaJIEN C 0OCOOBIMU CBOMCTBAMU;
o H - 11151 HamIaBKU CJI0€B € 0OCOOBIMHU CBOMCTBAMM.
5- TOJIIIMHA MOKPBITHUSA:
* M - ¢ TOHKUM TOKPBITUEM;
* C - co cpelHUM MOKPBITHEM;
* /I - ¢ TOJICTBIM MOKPBITHEM;
*I' - c 0c000 TOJCTHIM MOKPBHITUEM.
6- rpymma 1mo KauecTny:
['pynmsl o ka4uecTBy, yCTaHABIMBAEMbIE B 3aBUCUMOCTH OT COJICPKaHUS Cephl U
dbocdopa B HamIaBIeHHOM MeTajlie — 1o Tadmmmam 2.17 [3] u 8 [2].
CHavaJa HaJ[0 ONpeIeIUTh coAepkanue cepbl u Gocdopa mo Tabmure 2.17 [3], a 3a-
TEM OIPEACIIUTh TPYIIY MO Ka4eCTBY 1Mo Tadmuie 8 [2].
7- TpyIIa UHIEKCOB MO BPEMEHHOMY COMPOTUBIICHUIO:
['pynna uHIEKCOB yCIOBHOrO 0003HaYEHUs IO BpEMEHHOMY conpoTuBieHuio E. .. -
o tabmn. 12 [2].
31ech nepBbie Ba UHACKCA XapaKTepU3yIOT MUHUMAIbHOE 3HAUEHUE BPEMEHHOTO
COIPOTHUBIICHUS O, (yKa3aHo B Tabmuie 2.17 [3]);
TPETUi CUMBOJ - B 3aBUCUMOCTH OT OTHOCHUTEJIBHOTO YJUIMHEHUS &5 (TOXKE yKa3aHO B
tabmuie 2.17 [3]);
YeTBEPThIIl CUMBOJI YKa3bIBA€TCSl B CKOOKAX - B 3aBUCUMOCTHU OT TemrnepaTypsl 7k,
yKka3zaHHOU B Tabnuie 12 [2].
Hanpumep, E432(5) - rpynna uHaeKkcoB JUist 3JEKTPOJIOB C BpEMEHHBIM COITPOTUBIEHUEM
os; He MeHee 430 MIla, oTHOCHTENBHBIM yIMHEHUEM 05=22% (UTO COOTBETCTBYET IO
Tabmane 12 [2] TpetbeMy uHEKCY - 2); Ipu Temmepatype Ty = 40°C ueTBepThIii cCHMBON
oynet (5) - B coorBeTcTBUM ¢ Tabnuiei 12 [2] (TpeTuii CMUMBOJ B MEPBOM CTOJI01IE Ta0-
JUILIBL).
8- BUJI TOKPBITHS:
® A - KUCJIO€ TIOKPBITHE;
e b - ocHOBHOE MOKpHITHE;
e [l - HeIUTIOJIO3HOE TOKPBITHUE;

e P - pyTunoBoe NOKpPBITHE;



e II - mokpeITHE IPOYNX BHJIOB;
o K-> 20% Xene3Horo mopouIka.
9 - MPOCTPaHCTBEHHOE TIOJIOKEHHUE:
* 1 - Bce MoONOXKEHUS;
* 2 -Bce, KpOME BEPTHUKATBHOTO «CBEPXY BHH3Y;
* 3 - HIDKHEE, TOPU3OHTAIBHOE, BEPTUKATIHLHOE «CHU3Y BBEPX);
* 4 - HIDKHEE U HIDKHEE «B JIOJOUKY.
10 - rpymnma mo XxapakTepucTHKaM TOKa!
XapaKTepUCTUKH TOKa yKa3aHbl B Tabmuie 2.18 [3] (BeiOpansl Bamu B 1.4 maHHOM
paboThI).
11 - rexunueckue TpeOOBAHMUS:
(TOCT 9466-75 — xnaccudukarms, pa3Mepsl U 00IIUe TPeOOBAHMSI Ha TIOKPHITHIC Me-
TaJUIMYECKUE DIIEKTPOABI U1 PYYHOU CBapKH).
12 - pernameHTHpyOMUE TPEOOBAHUS:
(TOCT 9467-75 — TpeGoBaHMsI K ICKTPOIaM JJIsi PYIHOH TyroBOW CBApPKH YIIIEPO-
JUCTBIX, HU3KOJICTUPOBAHHBIX U JICTUPOBAHHBIX KOHCTPYKIIMOHHBIX U JISTUPOBAHHBIX

TEIIOYCTOMYMBBIX CTajeH).
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2 Tunbl cBApHBIX COeAUHEHUI

B cooTBercTBUM C MCXOOHBIMU JaHHBIMH, NpuBeAeHHbIMU B [lpunoxenun I,
ONPEENINUTh, HEOOXOAMMO JI BBIIIOJIHATH JIACKY NPU COEAMHEHUH BCTHIK JIMCTOB yYKa3aH-
HOU ToyuuHbl. JlomycTtumas HauOoJblIask pa3HOCTh TOJIIMH CTBIKYEMbIX JeTajed yka-
3aHa B Tabnuue 1.

Brrueptuts cxemy coennnenus B coorserctBuu ¢ 'OCTamu (c pazmepamn).
Tabnuua 1 - omyctumas HauOoJbIIasi pa3HOCTh TOJIIIUH CTBIKYEMBIX JI€Talel, CBapHU-

BacMBIX 0e3 ckoca KpPOMOK

rocrt ToammuHa TOHKOM JeTaIu, Pa3zHocTh TOJIIUH
MM aerajei, MM

5264-80 1-4
5-20
21-30
Cs. 30

8713-79 2-4
5-30
31-40
Cs.40

14771-76 2-3
4-30
31-40
Cs.40

ORRNRFRPOPRARNRERRARWDNDE

3 YciioBHBIE 0003HAYeHH S CBAPHBIX COeIMHEHM I

Copepxanue paboThI:

1. B cooTBeTCTBUU C ONKCAHHUEM CBApPHBIX COECIUHEHUH, PUBEJIEHHBIM B IPUIIOKE-

uun /] (mo Bapuantam), BeIOpatTh y3en B coorBeTrcTBytomeM ['OCT.
2. BBINOTHUTH YCI0BHOE 0003HAYEHUE CBAPHOIO IIBA B COOTBETCTBUU C OMHUCAHUEM.
3. M3006pa3uth cBapHOE COSAMHEHNE M CBAPHOH IIOB.

YcnoBHbIe 0003HAYEHHS CBAPHBIX COSAMHEHUM B UepTEKax JTOJKHBI HAHOCUTHCS €

Y4ETOM CJIEIYIOINX TPeOOBaHUIA.

[IBbI CBapHBIX COEAMHEHUI M300pakatoT Ha YepTekax:

- BUJIMMBIE — CIUIOIITHOM OCHOBHOM JIMHUEH TOJIIIIUHON S,

- HEBUIUMBIC — IITPUXOBOM JIMHUEW TOJIIITUHON S/2.

OT u300pakeHus1 CBapHBIX MBOB Moj yrioMm 30-60° K TOPU3OHTAIU MPOBOJAT JIH-

HUIO-BBIHOCKY C OJJHOCTOPOHHEM CTPEJIKOM, a JPYrOv KOHEL JINHUM 3aKaHYMBACTCs
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TOPU3OHTAIBHOMN MOJIKOM, HA KOTOPOH HAHOCUTCS rpaduiecko-0yKBeHHOE 0003Ha-

YCHHUC CBAPHOI'O IIBA. TonmuHa TMHUM BEIHOCKH S/3.

1 2-3-4-5-6-7-8-9

Pucynok 2 - CTpykTypa ycioBHOTr0 0003Ha4eHHS CTAaHAAPTHOTO CBAPHOTO IIBA

1. BcnomorarenbHble 3HaKM LIBA MO 3aMKHYTOM JIMHUU (OKPYXHOCTb) U
MOHTaXHOTO 1mBa ( ).
2. O6o3HayeHHWEe CTaHAApPTa HA THIHI M KOHCTPYKTUBHBIE JIEMEHTHI CBap-
HBIX I1IBOB.
HaubGonee yacTto B Cy1IOCTPOEHHM BCTPEYAIOTCS CIEAYIOIIME CTaHAAPTHI, XapaKTepu-
3yIOIIME CIIOCOOBI CBAPKU U KOHCTPYKTUBHBIE JIEMEHTHI CBAPHBIX IIBOB:
I'OCT 5264-80 I1IBbI cBapHBIX COEAMHEHHI. Py4yHas 3neKTpoayroBasi CBapKa.
I'OCT 8713-79 ABromaTHueckas  MoyaBTOMaTH4YeCKasi CBapKa o1 (hIrocoMm.
I'OCT 14771-76 ABromaTtuyeckasi U MOJyaBTOMAaTHYECKas CBapKa B CpeJlie 3a-
IIUTHBIX Ta30B.
I'OCT 11534-75 Pyunas ayroBas cBapka. CoequHEHUs CBApHBIE MOJI OCTPIMU U

TYyIBIMH YTJIaMU.

I'OCT 11533-75 ABTOoMaTuueckasi ¥ OJIyaBTOMAaTHUECKasi TyroBasi CBapKa MmoJ

¢arocom. CoetuHEeHUs! CBapHbIE MOJT OCTPHIMHU U TYIIBIMH YTJIAMHU.

3. bykBenHo-nmmudpoBoe 0003HAYCHHE IIBA 110 CTAHAAPTY HA THUIIHI U KOH-
CTPYKTHBHBIC 3JICMCHTHI IIIBOB CBAapHBIX COCJAMHCHUU (y3€] CBapHOTO
111Ba).

4. YcnoBHoe 0003HaYEHHE CIIOCO0a CBApKH MO CTAaHAAPTY (TPOCTaBISAETCS
JUTS TIOJTyaBTOMATHYECKOW U aBTOMATHYECKOW CBAPKH ):

Hampumep,
A® — aBromMaTH4eckas 1o JIrF0COM Ha Becy,
A®@ — aBromarnyeckas moj (parocom Ha GIIIOCOBO MOAYIIKE,
A®DmMm — apTomMaTHdeckas 1moj; GarocoM Ha (PIFOCOMETHON MOIKIAIKE,

YII - I[MOJIyaBTOMATHUYCCKAA B YITICKUCJIIOM I'a3C INIABAIIUMCS 3JICKTPOJI0OM
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5. 3H&KB U pa3Mep KaTeTa COIJIaCHO CTAaHAAPTy Ha THUIbI U KOHCTPYKTHB-
HbI€ 3JIEMEHTHI CBapHBIX COelMHEHUI. PexoMeHiyemble 3HaueHHs KaTe-
TOB MIPUBEICHBI B TaOHIIE 2.

Ta6Jmua 2 - MuHuMaabHbBIC 3HAUCHHUS KaTETOB YIJIOBBIX IIBOB, MM

MuHMMaIBHBIA KaTeT YIJIOBOI'0 IBA ISl TOJIIUHBI 00J1ee TOJICTO-
Ilpenen Tekyue- r0 U3 CBApPMBAaEMbIX )JI€MEHTOB

CTH CBapHBaeMoOM Cs. Cs. Cs. Cs. Cs.
cramm, MIla Or3 1 Ce.d 1 CoS Yy | 46 | 2 | 32 | 40

10 4 m05 | mo10 n016 | 1022 | 1032 | 1040 | 1080

JTo 400 33 |4 |50@) |6G) |76) |87 |98 |[10(9

CB. 400 510 450 43) | 5(@) |6(G) |76) | 8@ |9@® |100 | 12
(10)

[TIpumeuvanus.
1) MunuMansHOE 3HaYEHUE KaTeTa HE JIOJDKHO MPEBBIMIATh 1,2 TONIIUHBI 00Jiee TOHKO-
r0 2JIEMEHTA.
2) B ckoOkax yka3aHbl KaTeThl YTJIOBBIX IIBOB MPH aBTOMATHYECKOUW CBapke moja (hiro-
COM.

6. st mpephIBUCTOTO IIBa — pa3Mep JUTMHBI TPOBAPHUBAEMOI0 y4acTKa,

3HaK / uiK Z v pa3mep Iiara.

7. BcmomorarensHbie 3HaKH, 00O3Hauarome oOpabOTKYy MOBEPXHOCTH
IIBA.
8. OO0o3HayeHHe MIEPOXOBATOCTH MEXaHUYECKH 00pabOTaHHON MOBEPXHO-
CTH CBapHOTO IIBA.
9. BcmomorarenbHbIe 3HAKHU - HAITPUMeEP, OB MO HE3aMKHYTOU mE—
OOs3aTenbHBIMU  SIBJISIFOTCSL TPH TEPBBIX 3JIEMEHTA YCJIOBHOTO 00O3HAYEHHS.
YcnoBHoe 0003HAUYCHHE CBAPHOTO IIBA HAHOCUTCS HAJ| MOJIKOW — ISl BUIMMBIX IIIBOB,
HOJT TIOJIKOW — JJISI HEBUJMMBIX [IIBOB.
[TonmHOE 00O3HAUEHHE CBAPHOTO IIBAa MOXKHO 3aMEHHUTH MOPSAKOBHIM HOMEPOM
IBa, KOTOPBII MPHCBAaMBACTCS 3TOMY CBapHOMY IBY B «TaOiwile CBapHBIX IIBOB» U

YKa3bIBAETCS HA YEPTEKE HA TMHUU-BBIHOCKE (HA TOJIKE MM MO/ MOJIKOH).
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Tabmuna 3 - BcmomorarenbHbie 3HaKH (CM. 11. 6-9)

YcaoBHbIH
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B «Tabnuiie cBapHBIX IIBOBY», pacrojiaraeMoi HaJl TEXHUYECKUMHU TpeOOBaHUS-
MU, TIPUBOISITCS XapaKTEPUCTUKU CBApHOTO 11Ba (CM. Ta0. 4).

Tabnuia 4 - Tabnuia cBapHBIX IIBOB

Ne cB. nmiBa I'OCT ¥Y3en no 'OCT [Tpumeuanue

4 YcinoBHbIe 0003HAYEHNSI CBAPHBIX COeIMHEHUI B YepTe:Kax

Conepxanue paboTbl

1. O0603HaUUTh HA YEpPTEKE HOMEpA JieTanel (MO3UIun) — B KPYKOUKax.

2. [lepeuncnuTh B TETpaau HOMEpa MO3UIMN, yKa3aTh TOJHIUMHY (MO (opme
TaOIHIBI 5).

3. Ha scku3e (Ha HaKJIOHHOM JIMHMM) yKa3aTh TUIl CBapHOTo coeAruHeHus (No
11Ba).

4, CocTaBuTh B TeTpaau TabJUIly CBAPHBIX IIBOB, 3aHECTU BCE ILIBBI C UX HO-
MepaMH U UX XapakTepucThkaMu (o ¢popme Tabiuis 4).

S. Bri6pats mo 'OCTam 1 n300pa3uth B TETpaaul KOHCTPYKTUBHBIEC SJIE€MEHTHI
MOJIFOTOBKHM KPOMOK M ITapaMEeTPhl CBAPHBIX IIBOB JJIsi IPUMEHEHHBIX COSAMHEHHI.

Tabnuma 5 — Ilepedens aeraneit cekuuu

Ne HauMeHoBaHue AeTaJIH Toamu
MO3UIIUHN Ha J€TajJIu, MM

12




S Pacuer mapaMeTpoB pe;KMMa PYy4YHOM 2JIEKTPOAYTOBOM CBAPKH.
M3y4yeHne TEXHOJIOTHHM CBAPKHU IIBOB B PA3JIMYHBIX

NMPOCTPAHCTBEHHBIX IMOJOKCHUAX

Copepxanue paboThI:
1. BbeiOpaTe Ha uepTeke IWIBBI, BBIIOJHIEMbIE PYYHOM CBapKOW, 3aHECTH B
Tabnuity (Tabauia 6), n3o0pa3uth coenunenue ¢ pazmepamu o 'OCT 5264-80.
2. BriOpats mapameTpsl peknMa CBapKH M 3aHECTH MX B TaOJHUIy, IPUBECTH
COOTBETCTBYIOIIUE PACUETHI.
3. N31m0XUTh OCHOBHBIE TMOJOXKEHUSI TEXHOJIIOTHH PYYHOU CBApKU M OCOOEH-
HOCTH BBITIOJTHEHUS ITBOB B PA3JIMYHBIX MPOCTPAHCTBEHHBIX MOJIOKEHUSIX.

Ta6muma 6 — [TapameTpsl pexxuMa pydHOH CBapKu

Ne XapakTepuCTHKA CO- d Mapka lce, Pon toxka u | Ilos1o:k. mBa
IBa eIMHEeHM s 3J1-1a, 3J1-1a A NOJISIPHOCTH B Np-Be
MM

Mapky anexTpo/ia B3sTh U3 3a1anus 1.
[Tono>xeHue 1mBa ONPEAENUTH MO YEPTEXKY (B COOTBETCTBUM C MOCIEI0BATEIBHO-

CTBIO COOPKH U CBapKH KOHCTPYKIIHUH).
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CIIMCOK UCTOYHUKOB

OCHOBHBIC UICTOYHHUKHU:

=

benbuyk I'.A. u ap. CBapka cy10BbIX KOHCTpyK1ui. - JI.: Cynoctpoenue, 1971.

ro

JymoB C.U. TexHosorus 3J1eKTpUYECKOi cBapKu IiaBieHueM. — JI.: MammuHoctpoe-
Hue, 1987.
3. Macnos B.U. CBapounsie paboTsl. — M.: U3a. nenTp «Akagemus», 2000.

HopmaTuBHO-TeXHUYECKAsI IUTEpATypa:

1. I'OCT 5264-80 LB cBapHBIX coeAMHEHUI. PydyHas anekTpoayroBasi cBapka.
2. I'OCT 8713-79 ABTOoMaTH4ecKas U MoIyaBTOMaTHYECKasi CBapKa Mo GiIrocoM.
3. I'OCT 11533-75 ABToMaTuyeckas U MoJiyaBTOMaTHUeCKast TyroBasi CBapKa oI

¢rocom. CoeTuHEHUs CBapHBIE MO/ OCTPHIMU U TYIIBIMH YTJIAMHU.

4. I'OCT 11534-75 Pyunas gyroBas cBapka. CoequHEHHs CBapHBIE 11Ol OCTPBIMU U

TYIIBIMH YTJIAMHU.

5. I'OCT 14771-76 ABromaTtuyeckasi U MOJyaBTOMAaTHYECKas CBapKa B Cpele 3a-

IMINUTHBIX T'a30B.
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KoHTpoabsHyt0 paboTy cocTaBui (a) MpernojiaBaTesb

(TOIKHOCTD, KBATN(HUKAIIMOHHAST KATETOPHS)

3rama E. .

(romuce) (Pamumus U.0.)

KonTtponbsHas pabota o6cyxaeHa Ha 3acenannu LK crenmansaoct « CymocTpoe-
HUE»
[TpoTokon Ne OT «__ » 20 .

[Ipencenarens LIK Jlouexmnna H.C.

(moamucek) (Pamunus U.0.)
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