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BBEJIEHUE

B nacrosimee Bpemst ocoboe 3HadeHue mprodpena mpodiieMa paruoHaIbHOTO MC-
MOJIb30BAHUS BCEX MMEIOIIUXCS PECYPCOB ChIPhS, MATEPHAJIOB U AeKTpodHepruu. [lo-
BhIIIeHUE d(PPEKTUBHOCTH MCIOJIB30BaHUSI MaTepUaTbHBIX PECYPCOB MMEET OONbIIOe
3HA4YCHUE, KaK I SKOHOMHUKHU OTIEILHOTO MPEINPUSATHUS, TaK U IS TOCYIapCTBa B IIe-
oM. OT TOTO Ha CKOJIbKO PAIlMOHAIBHO M TPAMOTHO HCIOJIB3YIOTCS PECYPCHI 3aBHCUT
KaK pa3BUTHE YKOHOMHUKH B IIEJIOM, TaK U €€ OTAEIbHBIX CEKTOPOB. Pe3ynbTaTHBHOCTH
UCTIOJIh30BAHUSI MAaTEPHAIBHBIX PECYPCOB 00ECIICUNBACT YBEINYCHHE 00BEMOB MIPOM3-
BOJIMMOM MPOIYKIIMHU TIPU TEX KE pazMepax MaTepHUaIbHBIX 3aTpPaT, U Ja)Ke MECHBIIHX.

OnHUM U3 OCHOBHBIX HAIIPABIICHUH B PEIICHUU ITOH MPOOIEMBI SBISCTCS TPU-
MEHEHHE aBTOMATHUECKOW CBAPKH.

B maHHOM TUTUIOMHOM MPOEKTE paccMaTpPUBAETCSl BOMPOC COOPKH M CBApKH pa-
MBI BHOpaTopa.

B cBs3u ¢ 3TMM ObLTa MOCTaBJICHA 3ajada — pa3paboTaTh TEXHOJOTHIO CBapKH
cOOpKH U CBapKH paMbl BHOpPAaTOpa U BIOOP 0OOPYIOBAHUS IS pealTu3alliii mpeiara-
€MOH TeXHOJIOTHH C IMOCIIEAYIONIMM TPUMEHEHHEM €T0 Ha PEANPHUSITHH.

Ob6vexmom pa3pabOTKU SBISETCS TEXHOJOTHUS U3TOTOBIICHUS METAIIOKOHCTPYK-
MU paMbl BUOpaTopa.

IIpeomemom pa3pabOTKH ABJISETCS MPOIIECC COOPKU M CBAPKH TIJIAHKH.

L]envio TUTUIIOMHOTO TIPOEKTA ABIISETCS pa3paboTKa TEXHOJIOTHYECKOro mpoiecca
CBapKH paMbl BUOpATOpa C HCIOJIB30BaHHEM POOOTH3MPOBAHHOW CBAapKH B Cpeie 3a-
HIMTHBIX Ta30B.

JInst foCTHXKEHUS TOCTABICHHOM 1€ HEOOXOAMMO PEIIUTh CICIYIOIINE 3a]aUu:

o MpOaHAIU3UPOBATH OA30BbBIN BapUaHT;

. npopaboTath 1 000CHOBATH MPOEKTUPYEMBIN CIIOCOO CBApKU paMbl BUOpa-
TOpA;

o MIPOBECTH HEOOXOIUMBIC pacyeThl aBTOMATHYECKON CBapKd B Cpele 3a-

ITUTHBIX I'a30B,
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. BBIOpATh U 000CHOBATH COOPOYHOE U CBAPOUYHOE 00OPYIOBAHUE;

J pa3paboTaTh TEXHOJIOTHIO CBAPKH pambl BUOpATOpa;
J IIPOBECTHU pacyeT SIKOHOMUUYECKOTO OOOCHOBAHUS BHEAPEHUS IIPOEKTA;
o pa3paboTaTh IporpamMMmy IOJITOTOBKH 3JIEKTPOCBAPIIMKOB I JIaHHOTO

BHJIa CBAPKH.

Takum oOpa3om, B JUIIJIOMHOM IMPOEKTE B TEXHOJIOTHYECKOW YacTu pa3padoTaH
MPOCKTUPYEMBIN BapHaHT TEXHOJOTHYECKOTO IIpoliecca CBapKH paMbl BHOpaTopa,
BKJTFOYAIOITUH pOOOTU3UPOBAHHYIO CBAPKY B CPE/IC 3aIMTHBIX Ta30B; B 9KOHOMUYECKON
YaCcTH - MPUBEJICHO TEXHUKO-PKOHOMHUYECKOE 000CHOBAHNE JTAaHHOW pa3pabOTKU; METO-
JTUYECKas 4acTh - MOCBAIICHA MPOCKTUPOBAHHUIO IMPOTPAMMBI TTOJATOTOBKH CBAapIIUKOB,
KOTOPBIE MOTYT OCYIIECTBIISTH CIIPOCKTUPOBAHHYIO TEXHOJIOTHIO MIPOU3BOJICTBA CBAPKHU
paMbl BUOparopa.

B mpomecce pa3zpaboTku JUTUIOMHOTO TPOEKTa MCIOJIB30BAHBI CICAYIONINE Me-
moowl.

- TEOPETUYECKHE METOJIbI, BKIFOYAIONINE aHAJIN3 CIEIUaIbHOM HAyYHOW M TEX-
HUYECKOW JIMTEpaTyphl, a TakkKe 0O0O0OIIEHUE, CPAaBHEHHE, KOHKPETH3AIUI0 JAaHHBIX,
pacyeThl;

- OMIUPUYECKUE METOJBI, BKIIOYAIONINE HW3YYCHHE MPAKTHUYECKOTO OMNBITa W

HaAOJIOICHHUE.
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1 NuxeHepHblid pasznen

1.1 Onucanue u3genus

BuOpopasrpy3unk OTHOCHTCS K MEXaHU3allMd U HHTEHCU(UKAIMHU BBITPY3KU
CMEP3IINXCS WIH CIIEKABIINXCS CBhIMYYUX T'PY30B M3 TPAHCIOPTHBIX CPEJICTB U MOKET
OBITh UCIOJIB30BAH ISl PHIXJICHUSI U MEXAaHU3UPOBAHHOM BBITPY3KHU U3 KEJIE3HOIOPOXK-
HBIX TOJIyBaroHOB, CJIEXKaBUIMXCSI CHITy4YUX MaTepuasioB. TexHuueckum 3QdexkTom
MPEIaraéMoro TEXHUYECKOrO PEIICHUsl SABJISETCA BBITPY3Ka CMEp3IINXCS WU Cle-
KABLIUXCS CHIIYYUX I'PY30B U3 KEJIE3HOJOPOKHBIX MOJYBArOHOB, UMEIOIIUX Pa3any-
HYIO BBICOTY, C MUHUMHU3UPOBAHHOW PYyYHOM 3a4MCTKOM, 3a CUET BHOpOpa3rpy3uuKa,
coJiepkaiiero BUOPOBO3OYAUTENh M HAIPABISIONIYIO pPaMy, CO CMOHTHPOBAHHBIM B
HEH, C BOBMOXKHOCTBIO BEPTHUKAJIBHOIO MEPEMEIICHNUS, pab0YrM OPTaHOM CO IITHIPSIMH,
IIpU 3TOM pabourii OpraH BBINOJIHEH B BUJIE TUITUTHI CO IITHIPSMHU, HA KOTOPOU 3aKpen-
JIeH JIBYXBaJIbHBIM 3JEKTPOMEXaHUUYECKUN BUOPOBO30YIUTENb, U MPUTPY3-TIOJBECKA,
MPUKPEIUVICHHBIA K IJIUTE MOCPEACTBOM MPYKUH; BUOPOBO3OYAMTEINb, BBINOJHEH W3
JBYX, CHa0>KEHHBIX TEIUIOBBIMH JaTYMKAMU, BUOPOYJAPOCTOMKHUX 3JIEKTPOJIBUTATEIEH,
Ha KOHIIaX BaJIOB POTOPOB KOTOPBIX 3aKpEIUICHBI Je0allaHChl, paMa HamlpaBIIsIOLIas
CHaO)XKeHa HaIpaBJISIOIIMMHU, JIOBUTEISIMU, JABYMSI ONOPHBIMH aMOPTHU3HPOBAHHBIMU
OankaMy U IBYMsI OTKHIHBIMHU ONOPAaMHU; IUIUTA CHaOXeHa BHIHOCHBIMU KPOHIITEHHA-

MHU.

Pucynoxk 1.1 — Bubpopaszrpy3unk 7218-M
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OO6HUM U3 3JIEMEHTOB KOHCTPYKIIMM BUOPOPA3rpy3uus ABISETCS IINTA.

8| |
B

\
(

Pucynox 1.2 - Pama BuGpatopa

[TnuTa u pama n3roraBauBarotcs u3 crtanu 0912C.

1.2 XapakTepucTuka MaTepuana

Cranp 0912C - cTanp KOHCTPYKIMOHHAsA HU3KOJICTUPOBAHHAS NI CBAPHBIX KOH-

CTpyKUUH. Pa3znuunble neTany M 3J€MEHThl CBapHBIX METaNIOKOHCTPYKIIHM, paboTaro-

X npu temneparype ot -70 qo +425°C noxa naBineHreM. XUMUYECKUN COCTaB CTaJIH

091"2C o I'OCT 19282-73 [3] npuBeseH B Tadmute 1.

Taomumna 1.1 - Xumnueckuit coctas ctaiu 091 2C mo 'OCT 19282-73,%

C Si Mn Ni S P Cr N Cu

100,12 105-08(13-1.7|m0o 03| g0 0.035| mo 0.035| 10 0.3 | 10 0.008 | mo 0.3

Mexanudeckue coiictBa crtamu 0912C mo 'OCT 19282-73 npuBeneHsl B Taod-

e 1.2.
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Taomuma 1.2 - Mexannueckue cBorcra craau 0912C o 'OCT 19282-73

CoprameHT Pasmep | Hamp. Cs ol S5 KCU Tepmooop.
- MM - MIla | Mlla % K K/ M -
JIucr, 'OCT 430- 265- 21 590-640 3akajika u
5520-79 490 345 OTITYCK
Crainb Ot 10 o 1520 1320 21 590
20

Texnonornyeckue cpoiictBa ctanu 0912C o 'OCT 19282-73 npuBenecHbI B

tabnure 1.3.

Taomumna 1.3-Texunomoruueckue csorictsa ctaiau 091 2C mo 'OCT 19282-73
CBapuBaeMOCTb: 0e3 orpaHUYeHUN
CKJIOHHOCTb K OTIYCKHOW XPYIKOCTH: HE CKJIOHHA

CdeMGCIeMOCI’I’lb cmanu

CBapuBaeMOCTh — CBOMCTBO METAJUIOB MJIM COYCTAHUS METAJUIOB 0OPa30BHIBAThH
IIPU YCTAHOBJICHHOM TE€XHOJIOTHH CBApKH HEPa3bEMHOE COCAMHEHUE, OTBEYAIOIIEE Tpe-
OoBaHUAM, 00YCJIOBJIICHHBIM KOHCTPYKIIMEH W JKCIUTyaTaluer uzzaenus. B cBapodHoii
MPaKTHUKE CYIIECTBYIOT TaKWe MOHATHS, KaK (pu3udeckas U TEXHOJOTHYECKas CBapvBa-
eMocCTb [4].

CBapuBaeMOCTh OILICHUBAETCSl CTEMEHbIO COOTBETCTBUSI CBOMCTB CBApHOrO CO-
EAMHEHUSI TEM K€ CBOMCTBAM OCHOBHOTO MaTepHalia U €ro CKJIOHHOCTBIO K 00Opa3oBa-
HUIO JnedeKkToB. MaTepuanbl JesITCS Ha XOpOIIo, YAOBIECTBOPUTEILHO, TNIOX0 U Orpa-
HUYEHHO CBapHUBaEMBbIE.

dusnyeckass CBapUBAEMOCTb TMOJIpa3yMeBaeT BO3MOXKHOCTH TOJIYYEHUS MOHO-
JUTHBIX CBApHBIX COEIMHEHHM C XMMHYECKOHN CBs3bI0. Takol cBapuMBaeMOCThIO 0O0Ja-
JAI0T MPAKTUYECKU BCE TEXHUUECKUE CIUIaBbl U YUCThIE METAJUIbI, a TAKXKE Psij coUeTa-
HUW METAJJIOB ¢ HEMETaJJIaMH.

TexHonornyeckas: CBApuBa€MOCTh — 3TO XapaKTEPUCTUKA METasuia, ONpeaess-
IOIIasi €r0 PEaKIMI0 Ha BO3JEHCTBUE CBAPKU U CIIOCOOHOCTH OOpa30BBIBATH CBApPHOE

COCAMHCHUC C 3aJaHHBIMHN OKCIINTyaTallMOHHBIMHA CBOMCTBaMH. B aToM CjIydyac CBapuBa-
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€MOCTh PaccMaTPUBACTCS KAaK CTENEHb COOTBETCTBUS CBOWCTB CBApPHBIX COCAMHEHUI
OJTHOMMEHHBIM CBOHCTBaM OCHOBHOI'O METAJlIa MJIM MX HOPMATUBHBIM 3Ha4YCeHUsM [1].
OkBuBanieHT yraepoaa C.,,, %, ONPEAeNSIIOT 0 SMIUPUIECKUM (hopMysiaM, OJTHa

13 KOTOPBIX UMEET CIEAYIOIIUN BU:
Coe = C+Mn/6 + Cr/5 + Mo/5 + V/5 + Ni/15 + Cu/13 (1.1)

Ecmu C,,; < 0,45, To rOBOPSAT, 4YTO METAJUT HE CKJIOHEH K 00pa30BaHMIO XOJIOTHBIX

TPELIUH.

Cowe = 0,12+1,3/6+0,3/5+0.3/15+0.3/13 = 0,43%

Takum 00pa3oM, OCHOBHOM METaJlI HE CKJIIOHEH K 00pa30BaHMIO XOJOIHBIX Tpe-
IIYH.
OnpenenuM CKIIOHHOCTh K 00Pa30BaHUIO TOPSIYUX TPEIIUH 10 hopmyIie:

ClS+P+— +—]100EI

HCS= ( 25 1o

AMn+Cr+Mo+V

(1.2)

rae HCS - mapamerp, oleHMBarONIMil CKJIIOHHOCTh CBapHBIX IIIBOB K 00pa30BaHHIO I'O-
pAYUX TpeluH, %o;

C, S, P u npyrue xumuyeckue 31eMeHThl, %.

012(004+0035+05 B—)won
HCS = 25 100 —28
3x13+ 03

Tax xak pacuetHoe 3HaueHue napamerpa HCS menee 4, nmosiBneHne ropsuux Tpe-

IMMH HCBO3MOJKHO.
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1.3 Br16op cniocoba cBapku

Haubonee pacnpocTpaneHHbIMH CIOCOOaMH CBAPKU KOHCTPYKLMOHHOW HHU3KO-
YIJIEPOJUCTON CTalM, SIBJSIOTCS: py4yHas JIyroBas CBAapKa IOKPBITBIM 3JEKTPOIOM,
cBapka moji cioeMm ¢uiroca, 1yroBas cBapka B 3alIUTHBIX razax, cBapka MOPOLIKOBOMN
MIPOBOJIOKOM M TIPOBOJIOKOM CIUIONIHOTO CEUEHUs 0€3 TOMOJHUTETHLHOM 3alTUuThl, KOH-
TakTHas cBapka. [lepeuncineHHbie cocoObl CBApKM HU3KOYTJIEPOJUCTON CTallM, B TEX
WM UHBIX CIy4asX MUMEIT CBOM JOCTOMHCTBA M HENOCTAaTKU. Tak, MO CPaBHEHUIO C
APYTUMH CIOcO0aMU CBapKa B 3alIUTHBIX ra3ax o0janaeT psaoM npeumyinects [13]:

1)  BBICOKOE KayeCTBO CBApHBIX COCIMHEHUH Ha Pa3HOOOpA3HBIX METalaX U
CIUIaBaxX pas3IMYHON TONIIHHBI;

2) BO3MOXKHOCTH CBapKH B PA3JIMYHBIX POCTPAHCTBEHHBIX MTOJIOKECHUSX;

3)  BO3MOXXHOCTb BHU3YaJbHOTO HAOJIOJICHUS 32 0Opa30BaHUEM IIBA, YTO OCO-
OEHHO Ba)XHO MPHU MOTyaBTOMAaTUUYECKON CBAPKE;

4) OTCYTCTBHE OIEpalui 10 3achIlKe U YOOpKe (Iroca v yIajICHHUIO IIJIaKa;

5) BbBICOKAs MPOU3BOAMTEIBHOCTh U CTENIEHh KOHIIGHTPAIIUH TeIlla UCTOYHUKA
MO3BOJISIFOT 3HAYUTEIILHO COKPATUTH 30HY CTPYKTYPHBIX IPEBPALLECHUI;

6) Masasi 30Ha TEPMHYECKOTO BIIMSHHUS,

7) HU3Kas CTOMMOCTb IIPH UCTIOJIH30BAHNN aKTHBHBIX 3aIIUTHBIX Ta30B;

8) BO3MOXKHOCTB MOJTHOM MEXaHH3AIMK U aBTOMATHU3aIIMHU IPOLIECCOB.

B TexHonoruu nmpou3BOACTBA CBAPHOM KOHCTPYKIMU paMbl BuOpatopa, Oyner
HCIIOJIb30BaThCSl aBTOMATUYECKasi CBapKa, TaK Kak CBapHbIE IIBBI, KOTOpbIE TpeOyeTcs
BBIITOJTHUTH, UMEIOT MAJIYI0 U CPEAHIO0 MPOTSKEHHOCTb.

Takum oOpa3om, [JIsi M3TOTOBJIEHUS pambl BHOpaTopa BBHIOMpaeM aBTOMAaTHYe-
CKYIO JyTOBYIO CBapKy B CMecH 3amuTHBIX ra3oB K-18 (corgon 18) mmaBsmumcs 3iek-

TPOJOM.
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1.4 Bo16op cBapOYHBIX MaTEpPHAIIOB

JIJis mojTlyaBTOMaTHYeCKOW CBapKH B cMecH 3aniuTHBIX Ta3oB (Corgon 18) cma-
POYHBIMU MaTEpHUaIaMU ABJISIIOTCS: 3aIIUTHBINA a3 U CBAPOUYHAS IPOBOJIOKA.

JI1s1 mosrydeHusl Ka4eCTBEHHOTO 11Ba (OTCYTCTBHE MOP) ¢ XOPOIIMMH MEXaHUYe-
CKMMHU CBOMCTBAMHM MPUMEHUM JIETUPOBAHHYIO CBAPOYHYIO MPOBOJOKY C IMOBBIIIEH-
HBIM COJIEpKaHWEM PACKHUCISIIOIIMX TMpuMeced (MapraHiia W kpeMuus). Haubonee
noaxonasuias Mapka jgerupoBaHHoM mpoBojoku CB-0812C I'OCT 2246-70. Coctas

npoBosioku CB-0812C npencrasnen B Tabnuue 1.3.

Tabmuna 1.4 - Cocras npoposioku CB-081'2C o 'OCT 2246-70 [14]

Mapka C,% Mn% | Si% [ Cr% [Ni% | S% [  P%
He Ooiree
Cp-08I2C [0,05-0,11 [1,8-210 [0,7-0,95 [ <0,2 [<0,25 0,025 0,03

3awummnuasn cpeoa

[{enecooOpa3Hee MPUMEHUTH ISl 3alUThI CBAPOYHOW BAaHHBI CMECh aproHa C
YIJIEKUCIBIM Ta30M. Ha mpou3BOACTBE 4acTo MPUMEHSIOT CMECH aproHa, COJepIKaIine
20-25% CO,, a Takxe cmech aprona ¢ 20% CO, u 5% O,. [Ipu conepxanuu B cMecu
10 15% CO, MoryT OBITh MTOYYEHBI T€ e MPOIIECCHI, YTO U B uncToM aprone. C yBe-
JMYEHUEM COJEpXKaHUS YTICKUCIOro Ta3a MOBBIIIACTCS HAMpPsDKEHUE NYTH U YMEHb-
maetcs ee quHa. [Ipu comepkannu B cmecu 6oiee 25% CO, mporeccsl CBapKu CTa-
HOBSITCSI OJIM3KMMH K TIPOIIECCaM CBApKU B YHUCTOM YTIEKHUCIOM Taze. OJHAKO TOJBKO
npu conepxkanuu okoso 50% CO, dbopma mpoBapa CTaHOBUTCS MOXO0XKeH Ha (hopmy
MpoBapa B YMCTOM yriekucioMm raze. CBapka B cmecu aprona ¢ 20-25% CO, wmm c
20% CO;, u 5% O, obecneunBaeT Jydiiee GOPMUPOBAHUE 1IIBA U MEHbIIIEE Pa3OphI3-
TUBaHUe, YeM CBapKa B YIIIEKUCIIOM Ta3e, a 10 CPABHEHUIO CO CBAPKOM B aprOHE TMOJTy-
gaeTcs Jydire ¢Gopma mpoBapa U MEHbIIEe U3Ty4eHHue AYTH; KPOME TOTO, B IIUPOKOM

AWara3oHe CUJibl TOKa MOXKHO IMOJYYHUTH IMPOLECC C HaCThIMHU KOPOTKHMMH 3aMbIKaHH-

mu [31].
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3aImuTHBIE TA30BbIE CMECH IS CBAPKH TUIABSIIIIUMCS AJIEKTPOJIOM Ha OCHOBE ap-
rOHa:

- raszoBas cmech Corgon 18 (K-18). D1o Hanbosiee yHUBEpCcaIbHAs U3 BCEX CMe-
cell i yraepoIuCTO-KOHCTPYKIMOHHBIX cTaneil. Cocrout u3 82% aprona u 18% nBy-
okucu yriepoza. [1ogxoauT npakTHYECKH JJi1 BCEX TUIIOB MaTEPHUAIIOB;

- ra3oBasa cMmech K-3.2. 910 cmech 86% aprona, 12% nByokucu yriepoaa, 2%
Kkuciopoza. Jlaet ycTOWYuBYIO Iyry ¢ HIMPOKOW 30HOM HarpeBa U XOPOUIMM MPOBapPOM
npoduiis, NOAXOAUT AJIs MITyOOKOTO MpOoBapa, CBAPKM KOPOTKHUX IIBOB U JIJISI PYYHOM,
ABTOMATUYECKOM ¥ CBApKU MPUMEHEHUEM pOOOTa-aBTOMATA;

- ra3oBasa cMmech K-3.3. D10 cmech 78% aprona, 20% aByokucu yriaepozaa, 2%
KHCIIOpO/a, CHEIMANIbHO pa3padOTaHHAs JJIA TIyOOKOTrO MpoBapa MIMPOKOTO acCOPTH-
MeHTa npoduieir. CMech XOPOIIO MOAXOIUT JIJIsl HAIUIABKU W CBAPKHU TOJICTBIX MTPOKAT-
HBIX (COPTOBBIX) CTaJIEH.

[Tocne M3yueHWs XapakTEPUCTHK Ta30BBIX 3aIIUT BBHIOMpPAEM IJIsi MEXaHU3UPO-

BaHHOM CBapKu ra3oByto cmech Corgon 18 (K-18).

1.5 Pacuer mapaMeTpoB pe;KUMOB CBApKU

Pama BubOparopa, kak cBapHasi KOHCTPYKIUSl cOOpaHa U cBapeHa COeIUHEHUAMHU

HS5 TOCT 14776 - 79, T3, T9, T6, Y8 no I'OCT 14771 - 76.

Ay =1

Ly

[ZZATVZZ3 | AN
| et ENATT

.

I
I
t
|

$=10, dp=18, d=20, D=28, g=4
Pucynok 1.3 — Coequnenne HS mo 'OCT 14776-79, cBapHoii moB Nel

JlaHHOE CBapHO€ COEIMHEHHE BBINOJHAETCS 10 PEXUMaM IOA0OpaHHBIM

OKCIICPUMCHTAJIbHBIM ITYTCM M HC IMOJJIC)KUT PACCUCTY.
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Tabnuma 1.4 - [TapameTpsl pexxuMa cBapku coequHeHus HS

ds, MM

lcB,A

l5, MM

Vg, M/

U, B

VHH, M/4

Or, JI/MUH

1,6

350

16

1545

25

226

15

Paccuumaem pesicumor ceapru coeounenus T3

Tabmuna 1.5 - KoncrpykTuBHbIe 2seMeHThl cBapHoro coeaunenus T3 mo 'OCT 14771-76

Vcnosraoe 000- KoHCTpYKTHBHBIE 3TIEMEHTHI Cnoco0 S b
3HA4YCHUC CBApKH
CBapHOTO CO- HOATOTOBIICHHBIX CBapHOTO I1Ba Homun. | Ilpen.
CIMHEHNS KPOMOK CBapuBae- OTKIL
MBIX JeTanei
S WHn, | 0,8- 0 +0,5
T3 L ? K W, 3
" Sl Fy % ¥ vy | 32- +1,0
G227 | 3 5,5
s=0ss  ° N ‘ 6 1o +1,5
20
N
o
Y L ¥
- =]
1
R |
S=20, b=0, k=19

Pucynok 1.4 — Coenunennie T3 -A19 no 'OCT 14771-76, cBapHoii 0B Ne2

1. PacuuTaem mioiaip HarIaBJIEHHOTO MeTaljIa JIsl CBapHOTo 1mBa No2

2

= K7+1,05k (1.3)

_ 192 2
= T+1,05-19 = 200.45mm

rne K -—xarer mBa, K=19 Mm

HIT 44.03.04.614 113

W3m. | Jllucm lModnuck | Jama

Ne dokymeHma

Jlucm

13




[Ipu cBapke yrioBbIX IIBOB B HUYKHEM MOJIOKEHUH (HE B JIOJIOUKY) JOMYCKAETCS

F. =35 MM (K=8Mmm)

Pacuem napamemposg pesicuma céapku KOpHe6020 wea
['myOuny nporaBienust cBapHoro mBa katetom K = 8 mm ompenenum no ¢op-

myie [1]:

he = (0.7+1.1)K (1.4)
hii = (0.7+1.1)-8 = 5,6+8,8 MM

rae  hyy— pacderHast riryOrWHA MPOILIABICHHUS, MM
2
[Tpumem hy;=6 Mm

CKOppeKTHpYyEeM pacueTHYIO IITyOuHY MPOILJIaBICHHUS:

hp — 0,6 . hKl - 0,5b
h,=06-6-0,50=3,6 Mm

BrImonHuM pacder auaMeTpa 3IEKTPOIHOM MPOBOJIOKH U5 1o popmyite [1]
dy = KgFp " (1.5)

rae Ky — tabnuunbiii koadduruent, Ky = 0,12 [1]

HpI/I CBapKe B HUKHECM ITIOJIOKCHUU
ds =0,12-:35%°% = 1,1 mm

[Mpumem d5 = 1,2 MM, KaK AUaMeTp MPOBOJIOKH U3 OCHOBHOTO Psijia JUAMETPOB

no ['OCT 2246-70.
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Paccuntaem 3HaueHne cBapouHOTO ToKa |, yepe3 pacueTHyro riayOuHy MporiaB-

neHust 1 kodhduiment nporiasieHus Ky npuaumaeM u3 tabauiipl [2 ]

I, - %100, A (L.6)

H

3,6
| . =2"100=171A
¢ 21

[Tpumem |, = 175£5A

PaccunTaem onTHMaNbHBIA BEUIET 3JEKTPOIHON MPOBOJIOKH [1]

|3 = 10d312d3 (17)
Iy = 10-1.242:12 = 12424 mu

2
Paccunraem mIoTHOCTE TOKA, A/MM

XN o

j= (1.8)
5
j= an =1554/ mm?
314-12
[Tpuaumaem BenmunHy norepb W=3,8% [31]
Hatinem BenmmuuHy K03 GUITMEHTA pacIuIaBICHUS | HaIIaBKy [1]
0.32 10,39 1
ap =1.21-15" -1, 405 (1.9)
3
ap =1.21-175%% .12%% % =1731e/A-u
2"
100 -y
a, =a 1.10
p = (L.10)
Jluem
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=16,652/ A4 -u

a, =17,31 100-38
100

rae  op — kodduimeHTt pacriaBieHus /A 4;

oy — Kod(ppuimeHT HaruTaBku /A9

PaccunrtaeM ckopocTh CBapKu KOPHEBOTO Npoxoaa Vg

oy -
Vg =— 24— 1.11
" = 3500 F. (1.11)
cs1 = 16.65-286  _ ) g/ c =17,28m1 4
3600-7.8-0,35
rJie p — IIIOTHOCTH cTamu, p = 7,8 r/cm’
Paccunraem Hanpsbkenue Ha ayre, B [1]
Ux = 14+0,051cp (1.12)
Un = 14+0,05-286 =28 B
BrInosHuM pacyer MoroHHOW dHeprun
_ lesU,m (1.13)
! VCB
q, = 22028075 '0211?50’75 ~ 12512/ e
rae (, — moroHHas sHeprus, Jx/cm
N — ko3 duLmeHT nojae3Horo aencTeus ayru, n = 0,75
Paccunrtaem koaddunment nposapa yp 1o hopmyie [1]
Jluem
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W, = K(@19-0.011 ) dfuo

(1.14)

CB

W .» =0,92(19—0.01- 286) % ~1,74

rae Yp — KoddPuimeHT nposapa
K — ko3 punment, BenmmunHa KOTOPOro 3aBUCHUT OT IJIOTHOCTH TOKA U MOJSIPHOCTH;
npu j>120A/MM® U1 TIOCTOSIHHOTO TOKa 06patHoii momsiproctr K = 0,92
Koadduiment ¢hopMbl mpoBapa ONMUCHIBACT COOTHOIICHHUE IIUPHUHBI IIBa K TITy-
oune mporuiaBienus. HopmanbHo cpOopMUPOBAaHHBIMU CUUTAIOTCS CBApHBIE IIBHI C KO-
s dunmenta yrp B npenenax ypp = 0,8+4, To cBapHOW IIOB COOTBETCTBYET HOpMaM
dhopmupoBaHus.

[TpoBepuM ryOHHY TporuiaBieHus mo ¢popmyse [1]

h =0.0081, |0 (1.15)
¥ np

h =0.0081 % =0,56¢cm
2,53

rae h — ¢akrryueckas riyOWHA TPOIUTABIICHHUS, COOTBETCTBYIONIAs PACCYUTAHHOMY pe-
UMY CBapKH.

Pacuérnas rmyOuHa npoIIaBIeHUsl COCTaBUT 5,6 MM, 4TO OOJIbIIIE YEM 3aJIaHHAs
MHUHHUMAaJbHas BenuuuHa paBHa 3,6 mMm. [lockoiibky nipu cBapke coenuHeHus: T3 mpo-
’KET HEBO3MOKEH NMPUHUMAEM PaCUETHbIC 3HAUCHMUS.

PaccunTaeM ckopoCTh MOJa4M 3JICKTPOTHON MTPOBOJIOKH, M/4

_4-Fy Ve, -(1+0.01y,)

V3.Hz‘ - 2
A5 (1.16)
v, - 4.35.17- (1+O.201-3.8) A9/
' 3.14.12
Jlucm
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Tabnuma 1.6 - [TapameTps! pexuma cBapku coenunenus 13,T9, T6

ds, MM

lc, A

l5, MM

Vg, M/4

U, B

VHH, M/4

2
FHl, MM

1,2

1755

12+,42

1745

28

549

35

Paccuumaem napamempbusl pescuma CeapKu 3anojHAIWUX 6ATTUKOB

JIns cBapku 3amoOJIHSIOIIMX IIBOB IPUHMMAEM IPOBOJIOKY AuaMeTpoM 1,2 mwm,
4TOOBI HE MPOU3BOJUTH 3aMEHY KAacCET IOCJIe CBAPKU KOPEBBIX MPOX0J0B. Bennunny
CBAapOYHOI'O TOKA MPUHUMAEM HMCXOJs U3 NapaMETPOB MUCTOYHMKA MUTaHUS, 0Oecreun-
Baroniero padoty ¢ I1B=100% Ha BenuuuHe cBapoyHOro toka paBHou 360 A. Ilpunu-
MaeM CedeHHe 3aMoIHsIomero Bammka Fy = 55 mv’. KommdecTso MPOXO0JI0B 3.

B TexHonornueckux 1esax NpUHUMAaeM MPOBOJIOKY quaMeTpoMm 1,2 MM

PaccunTaeM onTHMaIbHBIN BBUIET 3JIEKTPOIHOM MTPOBOIOKH [1]

|3 = 10d312d3 (117)
5, =10-1.2+2-1.2 = 12+2 4 mm
Paccunraem ImIOTHOCTH TOKA, A/Mm?
XY P
= B 1.18
e (1.18)
j= 230 3204/ un?
314-12
[Mpunumaem Benuuuny norepb ¥ =1,5 % [31].
Haiigem BennuunHy K03 GuUIMeHTa paciiaBICcHUS 1 HarIaBky [1]
ap =121 137 15% 0164 (1.19)
d,
ap =1.21-360°% .1,2°% 2%'64 =1842/ A4
Jlucm
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100 -
G = 100W

100-1,5

a, =184 =1812/A4-u

rae  op — kodddunueHT pacrnaBieHus /A q;

oy — KoddpuimeHT HarutaBku r/A-4

PaccunrtaeM ckopocTh cBapku BTOpOro mnpoxonaa Vep

Ay ey

Vi =— 2B
136000 F,,

_181-360
1 3600.7,8-0.55

=0,42cmlc=152m/u

3
r7ie p — IJIOTHOCTH CTanu, p = 7,8 r/cm

Paccunraem HanpspkeHue Ha nyre, B [1]

Un = 14+0,05:1¢cp
Un = 14+0,05-360 =32 B

BrInosHuM pacyer oroHHou 3Heprun

..U
q, = cgYoll
(2

~360-32-0,75

q, 0.42 =20571/orc | cm

rie (, — moroHHas sHeprus, JIx/cm

N — K03 PUIMEHT mojie3Horo aeicTeus ayru, n = 0,75

(1.20)

(1.21)

(1.22)

(1.23)
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Paccunrtaem koaddunment nposapa yp 1o hopmyie [1]

W, = K(@19-0.011 ) dli’Uo

(1.24)

CB

12-32
=0,92(19-0.01-360)———=14
Ve ( ) 360

rae Yp — KoahduuueHT nposapa
K — ko3 unment, BenmmurnHa KOTOPOTO 3aBUCHT OT IJIOTHOCTH TOKA U MOJSIPHOCTH;
npu j>120A/MM® U1 TIOCTOSIHHOTO TOKa 06patHoii momsiproctr K = 0,92
Koaddurment ¢hopMbl mpoBapa OMUCHIBAET COOTHOIICHUE IIMPHUHBI ITBA K TITy-
O6une mporuiaBieHuss. HopmanbHo chopMUpPOBAaHHBIMUA CUMTAIOTCS CBAPHBIE MIBHI C KO-
s dummenta ypp B npenenax ypp = 0,8+4, TO cBapHOU IIOB COOTBETCTBYET HOpMaM
dhopmupoBaHus.

Paccuntaem ckOpoCTh MOJa4M MEKTPOJAHOMN MPOBOJIOKH, M/4

_4-Fy Ve, -(1+0.01y,)

V=
o A5 (1.25)
v, _45515 0201-1,5) st
' 3.14-1,2

Tabnuma 1.7 - ITapameTpsl pexuma 3anoaHsonmx npoxoaos T3, T6, T9

ds, MM Ics, A l5, MM VB, M/ U, B Vi, M/ Fry, MM

1,2 360+5 12+2.4 15+5 32 744 55

Paccuntaem cBapHoe coenunenue Y8 mo 'OCT 14771-76
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Tabmuma 1.8 — Capuoe coequnenue Y8, [OCT 14771-76

‘ YenosHoe 0603-

|

KOHCTPYKTHBHBIE 3/1eMEHTHI

HaYe€HHE CBAPHO-
0 COeIMHEHHA

v3

MOATOTORITEHHBIX

KpOMOK cCBapHBaeMbIX

eTancH

LIBa CBApHOTO
CoeIHHEHHA

Cnocob
CBapKH

e

€

Ho-
MMHH.

TMpen.
OTKJI.

Ho-
MMH.

IMpen.
OTKJL.

Ho-
MHH.

Tipen.
OTEN.

a, Tpag. (fpex.
otK. 129

F\k

HMHnM,
%001

6—9

7

10—12

S

*1

14—16

13

18—20

17

¥

6—10

8

11—16

10

18—22

13

2428

16

30—34

19

36—40

22

42—45

26

48—53

30

56—63

38

65—70

42

+3

75—80

46

85—90

50

95—100

54

MeTaJlTa CBApHOro ImBa 10 65 MM° [1]. BeimonuuM cBapky B 2 mpoxosa. Ilpumem s
. 2
pacyeToB IJIOLIAAb HarulaBlieHHOro MeTayuia | mpoxozaa paBHoi Fy; = 38 mm”. ['myOu-

HY HOPOINIABJICHHA KOPHEBOI'O IIBa CTBIKOBOI'O COCIWMHCHHUS OIIPCACIUM II0 (I)OpMy.lIe

$=20, e1=15, e;=17, a=50°, g=g;=1

Pacunutaem Iiomaab HallJIaBJICHHOT'O METallia

CBapKOﬁ B 3alllUTHOM TIa3€¢ AOITYCKACTCs ITOJIYUCHHC CCUYCHUM HAaILIaBJICHHOI'O

[1]:

rac

Fy,=(9-1)+

Fy=(s-b) +

[9—-2]7
2

—1tga

[s—¢]®
2

hKl =0,7-s-0,5-b
hKl = 0,7'9'0,5'1:5,8 MM

hk1 — pacdeTHast riryOWHA IPOTLIABICHHSI, MM

1.19 = 92 mm?

_*5

BrImonHuM pacder auaMeTpa 3JEKTPOIHON MPOBOJIOKH U5 1o popmyite [1]

+1
=2

(1.26)

(1.27)

40

N3m.
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Ay = K4F, 6%

riae Ky — Tabmuanbiit koaddumuent, Ky = 0,12 [1]

ITPpHU CBAPKE B HUIKHEM ITOJIOKCHHUN

ds =0,12-:38%%% = 1.2 mm

(1.28)

[Mpumem d5 = 1,2 MM, KaK AHaMETp MPOBOJIOKH M3 OCHOBHOTO psijia JHAMETPOB

no 'OCT 2246-70.

Paccuntaem 3HaueHne cBapoyHOTo ToKa |, yepe3 pacueTHyro riayOuHy MporiaB-

neHus u kodddunueHT nporuiaBieHus Ky npuanMaeM u3 ta0omuisr [1]

h
|y = 4100, A

H

5.8
I .. =>°100 = 276A
¢ 21

[Tpumewm |, = 275£5A

PaccunTaem onTHMaNbHBIA BEUIET SJEKTPOIHON MPOBOJIOKH [1]

|3 = 10d312d3
I, =10-1.2£2-2,4 = 12+£2,4 Mmm

[Mpunumaem Benuuuny norepb ¥ =1,5% [31]

: 2
PaccunrtaeMm| — mIOTHOCTH TOKA, A/MM

(1.29)

(1.30)

(1.31)
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j= LYBZ = 2444/ um?
314-12

Haiinem Benmmunny ko3¢ duimenTa paciuiapieHus U HariaBky [1]

ap =1.21-127 1% 0164 (1.32)
€]
oy =1.21-276°% 12°% 1 _1602/ 4.y
100 -y
a, =a 1.33
ym (1.33)
a, =169 10015 _ 1660744
rae  op — KodpuIMeHT paciuiaBieHus /A u;
oy — Kod(ppurmeHT HarutaBky /A4
PaccunTaeM ckopocTh CBapKH KOpHEBOTO mpoxonaa Vg
o, -l
Vi =—2+—F 1.34
" = 3500 F... (1.34)
s = 166276 __ 4 gocnic =1502m1u
3600-7.8-0,38
rJie p — IIOTHOCTH CTan, p = 7,8 r/cm’
Paccunraem HanpspkeHue Ha nyre, B [1]
Un = 14+0,05:1cp (1.35)

Un = 14+0,05-276 = 27,8=28 B

BpInosHuM pacyer MoroHHOW SHEprun

Jlucm
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_ ICBUoU
g, v (1.36)

q - 276:28:0.75
" 0,42

=13307,14 Jorc [ cm
rae (, — moroHHas sHeprus, Jx/cm

N — K03 PUIMEHT mojie3Horo aAeicTBus ayru, n = 0,75

Paccunrtaem koaddunment nposapa yp mo hopmyie [1]

d3Ud
CB

W ,p =0,92(19-0.01- 276) % =1,79

v, =K(19-0.011 )

(1.37)

rae Yp — KoddPuimeHT nposapa
K — ko3 punment, BennunHa KOTOPOro 3aBUCHUT OT IJIOTHOCTH TOKA U MOJSIPHOCTH;
npu j>120A/MM® TS TOCTOSIHHOTO TOKa 06paTtHoii momsiproctn K = 0,92
Koaddurment dhopMbl mpoBapa OMUCHIBACT COOTHOIICHUE IUPHUHBI IBA K TITy-
Ooune mporuiaBienus. HopmanbHo cpOpMUPOBAaHHBIMUA CUUTAIOTCS CBApHbIE IIBHI C KO-
s dunmenTa yp B npenenax ypp = 0,8+4, To cBapHOW IIOB COOTBETCTBYET HOpMaM
dhopmupoBaHus.

[TpoBepuM ryOHHY mporuiaBieHus mo ¢popmyse [1]

h= 0.0081\/7(:]—n (1.38)
¥ np
h =0.0081 1330714 =0,59cm
1,79

rae h — ¢akrryeckas riyOMHA TPOIUTABIICHUS, COOTBETCTBYIONIAs PACCUUTAHHOMY pe-

xumMy cBapku. [Ipunsitas k pacuery riayouna nporutaBinenus (N = 5,8 MM) u paxtiye-
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ckas TiyouHa nporuiasienus (h = 5,9 MM) mpakTHYECKH COBIAIH, OTKIIOHEHUE MEHEe

10%, uyTo JOyCTUMO.

Paccuutaem CKOpPOCTD IMoaavuun BJIeKTpOI[HOﬁ ITPOBOJIOKH, M/d

_4-Fy Ve, - (1+0.01y,)

V3.17i - 2
7-d5 (1.39)
v, - 4.16-38- (1 + 0.201-1,5) P
' 3.14.1.2
Ta6muma 1.9 - [TapameTpsl pexxrma CBapku coeiHeHus Y 8 1 mpoxon
d39 MM ICB |3, MM VCB, M/ Uzl, B VHH, M/ I:Hl, MM2
1,2 27615 12424 16+5 28 558 38

I[HH 3aIIOJIHAIOMICTO ITPOoXoda IPUHHUMACM IIapaMETPhI PEKUMaA TAKUC KaK IJIs

2
CBapKHM 3anojHsAonero npoxoaa F, =55 mm” coenquuenns T3.

Ta6muma 1.10 - [TapameTpsl pexxuma CBapKu coeIMHEHUS Y 8 2 mMpoxoia

d3, MM ICB, A |3, MM VCB, M/‘-I UIla B VHH, M/‘I

FH1’ MM2

1,2 286+5 12+,42 17+5 28 549

35

1.6 Be16op ob6opyoBaHuUs

Pucynok 1.5 - CBapouHblii noprai
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[Topran tnma HU mig cBapku B cpene 3alMTHOTO rasa CKOHCTPYMPOBAH IS

IMOJHOCTBIO MEXAHU3UPOBAHHOI'O M3TOTOBJICHUS PaMbI BI/I6paTOpa C U3rHOaMu (I)OpMBI

1o 13B° u3 nucroBoro Merasuia.

[Ipu KOHCTpYyHpPOBAaHUH ATOM YCTAHOBKH OCHOBHOE BHUMaHHE ObUIO yAEJIEHO IO-

BBIICHHUIO ITPOU3BOAUTCIBHOCTH. Bricokas creneHb aBTOMaTHU3alli HEC TOJIBKO ITOBBI-

macT Ka4C€CTBO CBAPKHU, HO N CYHICCTBCHHO CHMIKACT CTOMMOCTD ITPOMU3BOJICTBA.

Jl1s packpost MeTajiia BeIOMpaeM yCTaHOBKY JiazepHoro packposi «FIBERMAK»

Pucynok 1.6 - OnTOBOJIOKOHHAs! yCTaHOBKA JIa3epHOro packposi «<FIBERMAK»

Tabmuma 1.11 - TexHuueckue XapaKTEPUCTHKU YCTAHOBKU JIa3€PHOTO PacKpos
«FIBERMAK»
XapaKkTepUCTUKH [Tokazarenu
1 2
Moens cTanka 2000. 3x1.5 2000. 4x2  [2000. 6x2

Pe3onarop, Barr

YLS 2000-compact

Pexxymas ronosa

HIGHYAG + PRECITEC HP SSL

OO0BEM OXJIaXKIAIOIIEH KUIKOCTH, JI/MHH 10

MOIIHOCTh HCTOYHHKA, BT 2000 2000 2000
O611ee noTpebIeHne dIEKTpUdIecTBa, KBT 30

["aGapuThl 1 BeC

JmHa, MM 8935 11135 15485
Hlupuna, MM 3180 3730 3730
BricoTa, MM 2325 2325 2325
Pabounii nuamna3on

30Ha 00pabOTKH, MM 3000x1500 40002000  |6000x2000
MakcumanbHasi Harpy3ka Ha CTOJI, KT 1500 2500 4000
Paspesaronias cnocoOHOCTh, MM

Masoyriepoaucras CTajib 15

Hepsxaserommas crainb 8

AJIOMUHUIT 6

JlaTyHb 5
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Oxonuanwue Tabauusl 1.11

1 2
Menb 4
[TapameTpbl TOYHOCTH
ToYHOCTh NO3UIIMOHUPOBAHUSI, MM + 0,03
TOYHOCTH TOBTOPEHMS, MM + 0,015
DoKycHasi TOBTOPSIEMOCTb, MM 125-200
X, U 3050 4050 6050
Y 1550 2050 2050
Z 150 150 150

TUYECKHUX PadoT.

Tabmuma 1.12 - Texuuueckue XapakTepUCTUKH

KanrtoBartennb 11 cOOPKH M CBapKH paMbl BUOpaTopa
KanToBarenb ropu3oHTaibHbIi ¢ noabéMubIMU HieHTpamu KC-I11] npeanaznauen
ISl CHHXPOHHOTO ITOJJbeMa, YAEp)KaHus W KaHToBaHHs Ha 360° KpyIMHOTaOapUTHBIX U

TAXKCIOBCCHBIX I[eTaHeﬁ M UX Y3JIOB IIPU IMPOBCACHHUUN CBAPOYHBLIX U IIPOYMUX TCXHOJIO-

KantoBarenps KC-IIL] BeImoHEH B KIMMaTUYECKOM HcmoiaHeHuu Y XJI karero-
puu pasmenienus 4 nmo 'OCT 15150-69 u coxpaHsieT cBOM OCHOBHbBIE ITAPAMETPhI MpPHU

TEMIIepaType OKPYIKAIOIIETro Bo3ayxa oT mitoc 5 1o mmoc 40 °C.

HanmenoBa- |Makc. |Makc. |Yron |Pa6ouwnii [Beicota |Tou- |Cxopocts|Tum npuso- [Mom-  |Hamps-
HUE rpy30- [4acTo- |IOBO |BEPTH- |OCHU HOCTh |MOJIbEMA, |1a ME€Xa-  |HOCThb KEHUE
MOABEM |Ta BO- |KaJbHBIU [Bpalle- |MO3W- |M/MUH  |HU3MOB AJEKTPO- |TUTAHUS,
eM- Bpaule |poTa |X0J, MM |HHS OT |LHO- nogbema u  |aBurare- |B
HOCTh |OIe-  |Bpa- YPOBHS |HU- BpallCHUsl |1Nel MeX-
IBYX  |HUS, |IIe- noyia, |poBa- OB TO/1b-
moab- |00/MU |HUS, MM HUS, ema/Bpa
€MHBIX |H rpa- MM LICHUS,
CTOEK, yC kBT
KT
KanroBatens (6000 |2 360 (1400 860...22|+0,2 |16 anektpo-  |11,0/5,5 |380
C OJTbEMHBI- 60 MeXaHuye- (50Tm)
MH [IEHTpaMHU CKUU
rOpPU30H-
TaTbLHBINA
DYyHKIMHM KAHTOBATEJIA
° Oo0ecrieuenue Tpe6yeM0r0 TITOJIOKEHU AL I/ISJIGJ'II/Iﬁ Ha pa6OIII/IX IIoO3nnuax
IIpU CBapKe.
Jluem
JIIT 44.03.04.614 I13 .
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. [ToBopoT cBapuBaeMom Ae€Tany BOKPYT TOPU3OHTAIBHOM OCH ISl €€ TTOMeE-
IICHUS B YJTOOHOE MMOJI0KEHUE.

. [ToBOpOT Ha OMpEAEICHHBIN YIO U NMEPEMELICHUE U3IEINS ISl IPUIAHUS
0JIarOMPUATHOTO TOJIOKEHUS TPU MPOBEJCHUU MOATOTOBUTENBHBIX K CBapKe, cCOOpOU-
HBIX, OYUCTHBIX, OTJICJIOYHBIX, OKPACOYHBIX PadOT.

KanTtoBarens KC-IIL] cocTouT u3 AByX MOABEMHBIX CTOEK - MPUBOAHONU 1 U Be-
JIOMOM 2, yCTaHOBJICHHBIX Ha OMOPHBIC paMbl 3 U 4, 3aKPEIUICHHBIX K 0ETOHHOMY OCHO-
BaHMIO TIPU IMOMOIIM aHKEPHBIX OOJITOB; MPUCIOCOOJIECHUSI-CIIYyTHUKA 5 ¢ HUKHUMH 6 U
BEPXHUMHU 7 MeXaHU3MaMH (UKCAIUH; 3aKPEIUICHHOTO Ha TPHUBOJHON CTOMKE 3JIeK-

TPOLIUTA YIIPABICHUA 8.

Pucynoxk 1.7 - KantoBatens KC-IIL]

[TorpeMHBIE CTOWKM MPEACTABISAIOT COOON CBapHbIE KOJOHHBI, HA KOTOPBIX pa3-
MELIEHbl MEXaHU3MBbI MTOAbEMA C 3JIEKTPOMOTOPOM, KapEeTKU C 3aKPEIJIEHHBIM Ha HEl
BpaILlaTEIIEM.

Mexann3m nogbeMa MpeiHa3HaueH A1 BEPTUKAIBHOIO IEPEMELIEHUS KAPETKH C
BpallareaeM U MpeCcTaBisieT cO00 BUHTOBOM TOMKPAT C 3JIEKTPOMEXaHUUYECKUM IIPH-

BOJIOM.
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Bpamarens npenHasHadeH s KperyieHUsT K HEMy ajanrtepa s pukcanuu pa-
MBI BaroHa W obecrieueHus ee BparieHus Ha 360°. Bpamiartenar cOCTOMT W3 ONOpPHO-
MMOBOPOTHOTO YCTPOWCTBA C YEPBSIYHOW IMepeavyeii, YepBSIIHOTO PEAyKTOpa, Tpexdas-
HOTO ACUHXPOHHOTO DJICKTPOJABUTATEIIS U COSTUHUTEIILHON MY THI.

[Ipwxumbl npegHa3HayeHbl s (UKcAllMU JAeTaled B MPUCIOCOOICHUH-
CIIyTHHKE 5. YTIpaBJICHUE NMPUKUMAMHU OCYIIECTBISIETCS IPU MTOMOILIHM ITHEBMOPACIIpe-

JIeIIUTEIEH.

Cucrema ynpaBJ/ieHUs] KAHTOBaTeJIs1

Cucrema aJIEKTPOOOOPYIOBAaHUS KAHTOBATENSI MOXKET paboTaTh B CIEAYIOIIMX

peXUMax yInpaBJICHHUS:

. PydHoM ¢ MeCTHOM MaHeNn yrpaBJIEHHUS;
. ABTOMAaTHYECKUM C MECTHOU ITAHENIN YIIPABIICHHUS;
. JIMCTaHIIMOHHBIA ABTOMAaTUYECKUHN M0 pagOKaHATY.

Cucrema 31eKTpo0OOpyAOBaHUS MIpeIHA3HAUEHA 71l oOecrieueHus: paboThl KaH-
TOBATeJ B 33JJaHHOM PEXHME U 3alUThl 00CITY>KMBAIOIIETO MEePCOHAIa U €ro COCTaB-
HBIX YaCTEW OT aBapUUHBIX CUTYAIHAM.

Cucrema 31eKTpo0O0PYA0BAHUS BBITIOIHSAET ClEAYOMUEe QyHKIUH:

. BKJIFOUEHHE U BBIKIIFOUEHHE JIEKTPOOOOPYAOBaHUS KaHTOBATEJIS;

. yIOpaBlieHUE OIepalyei 3arpy3kd M BpallleHHEeM KAaHTOBATENd B PyYHOM
WM aBTOMaTHYECKOM PEKUME;

. JTUCTAHIMOHHOE YIPABJIEHUE HCIOJHUTEIbHBIMU YCTPONUCTBAMU KAaHTOBA-
TeJsl 10 paJuOKaHAITy C IEPEHOCHOTO IMYJbTa;

. HENPEPbIBHBI KOHTPOJb TMOJIOKEHUS HCIOJHUTEIbHBIX MEXaHHU3MOB U
CBETOBYIO MHIMKALIMIO UX HA MTAHEJIN YIIPABJICHUS;

. aBapHifHOE 3aBEpIICHHUE UCIIBITAHUS MPU BO3ZHUKHOBEHUU HEIITATHBIX pe-
KUMOB paOOTHI.

Opransl ynpaBlieHus, BU3yalIu3alliid U CBETOBOM CHUTHAIM3allMU Pa3MEIIeHbl Ha

aBepu 1mkaga. CBETOCUTHATIBHBIA MasiK 3aKpEIIIeTCs CHAPYKU B BEPXHEW YacTH IIKa-
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(1)3 NJIK Ha CIICIHMaJIbHOM I(pOHIHTGfIH@ Ha KOHCTPYKIIMH KAaHTOBATCJIA. B xomriekt Au-
CTAaHIIMOHHOI'O PaJuOyIIpaBJICHUA BXOIAT pa,ZII/IOHpI/IéMHI/IK C BBIXOJHBIMH HCIIOJTHH-

TEJIbHBIMU PEJI€ U PYYHOU MYJIBT YIPaBICHUS (paguonepeaTurK).

Po6oT niist nyrosoii ceapku FANUC ARC Mate 100iC/12

Pucynoxk 1.8 - Po6ot nys gyrosoit ceapku FANUC ARC Mate 1001C/12

OTpaiiTe npennovYTeHne aBTOMaTU3MPOBAaHHBIM MalllMHaM, poOOThI cepun — ArC
Mate- sTo nauaepsl B o6mactu 1yroBoit ceapku. OHM MPEKPACHO CIPABSATCS CO CBApOU-
HBIMHM pabOTaMU TaKMMU Kak: AyroBasl CBapKa, CBapKa Jia3epoM, Maika MATKUM IPUIIO-
eM U pe3ka. Psn monenel naHHOM cepuu CO3[aHbl ISl PA3IUYHBIX MOTPEOUTETBCKUX
HeNel, ¢ y4eToM uX noxenanui. Hamudre orpoMHOro BbIOOpa MHCTPYMEHTOB MPE0-
CTaBJIsIET e1lle O0bIINE BOZMOXHOCTH ISl BHITOJHEHUST (DYHKIMI. ABTOMaTU3HPOBAH-
HBII MPOIECC CBAPOUYHBIX PabOT moMoxeT Bam Hamanuth ObicTpyro 3G HEeKTUBHYIO pa-
00Ty U COKPATUTh NPOU3BOJACTBEHHBIN UK. KOMIakTHBIE pOOOTHI HE TOJIBKO 3aHUMA-
I0T HEOOJIbIYI0 00acTh paboueld 30HBI, HO M O0ECIEUYMBAIOT BBICOKYIO €€ Oe3ormac-
HOCTh. C yIydIlIeHHBIM MporpaMMHBIM oOecnieueHremM Arc Tool Ber moxere serko

yIPaBJIATh TEXHOJOTUYECKUM TpoiieccoM. Cuctema iRVision TorchMate kommneHcupy-
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€T U3MEHEHHs B paboTe CBapOYHOW TOPENKH, TEM CaMbIM CBOJUT K MUHUMYMY BpeMsI
Ha TEXHUYECKOe 00CITyKUBaHUE.

Oco0ennocT Moen:

. [IlectroceBoit poOOT mpeaHa3HAYEH sl PaOOTHI C OOJBITUMU JETAISIMHU,
3a cueT 00BEMHOM paboueil ionaan

. OTnnyaeTcsi yHUBEPCATbHOCTBIO KPEIUIEHUSI KaK B TEPEBEPHYTOM BUJIE,
MOJT YIJIOM TaK ¥ B CTaHJAAPTHOM MOJOKEHUH, ISl 3PPEKTUBHOTO MCHOIB30BAHUS pa-
00uero MpocTpaHcTBa

. BrinosnHsieT cBapouHbie paboThI Ha OOJIBIION CKOPOCTH

. CooTHolleHUe paadyca pabodero NEWCTBUS U JUIMHBI XOJa COCTaBIIsA-
er1420 mMm k 1066 Mm

. CoBmecTHO ¢ BCTpoeHHBIM KoHTpoiuiepoMm R-30iB mpoucxomut mHTETpa-
I[Usl C CUCTEMOI CBapKH, Ha 0a3e KOHTPOJUIEpa MOAKIIOYAeTCs (PYHKIUS TEXHUYECKOTO

3peHUs

Ta6muma 1.13 - TexHnueckre xapakKTepUCTUKU

KomuectBo oceit 6

OO01mue cBeneHns

Bec, xr 130

TexHnueckue XxapakTepUCTHKU CTaHKa

I'py3onoabeMHOCTb, KT 12

JlnamnazoH TemmepaTyp 0°C-+45°C

NuTterpupoBaHHble KOMIIOHEHTHI BoceMb BCTpOEHHBIX BXOJIOB M BOCEMb BCTPOCHHBIX BBIXOJIOB
MakcumanbHbIN paanyc 1eUCTBUS 1420 mm

CTabuIbHOCTH TOBTOPSIEMOCTH +0.08 mm

DNeKTpOnUTaHNE 200-230B

Caapounblii ncrounuk LORCH S-RoboMIG

WcTouyHnKy nuTaHus Jj1s poOOOTU3UPOBAHHOM CBAPKHU MOIITHOCTHIO OT 25 10 500

A. Jlannble anmapaTbl ObLIM MOCTPOEHBI HA OCHOBE MMITYJIbCHBIX almapaTtoB cepuu S.
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Onu uMeroT CXOXKXYI0 C alaparaMu CCpuun S KOHOCTIIHIO YIIPABJICHUA, YTO ITO3BOJIACT

JCTKO " 6I>ICTpO p8,306paTBC$I B YIIPABJICHUHU JAHHBIMU HCTOYHHUKAMMU.

Pucynok 1.9 - Ceapounsiii uctounnk LORCH S-RoboMIG

KoHTpoab kauecTBa CBapHbIX COeJUHEHUHU

KonTponp kadecTBa miBa HEOOXOAMMO MPOU3BOIUTH ISl BBISIBICHUS HAPYKHBIX
nedeKToB I1Ba.

Jlyis BBISIBICHHSI HApPYKHBIX J1€(DEKTOB UCIOIb3YeM BH3yaTbHO-U3MEPUTEIbHBIN
KOHTpoutb mBa U MII/] (MaruuTHO-IOpOIIKOBast AedexTockomnus). BuzyanpHo — u3me-
putenbHbld KOHTpOJdb (BUK) cBapHbIX HIBOB — 3TO BHEUIHUNA OCMOTpP JOCTATOYHO
KPYITHBIX CBAapHBIX KOHCTPYKLHM, KaK HEBOOPYKEHHBIM IJ1a30M, TaK M IPU MOMOIIH
Pa3IMYHBIX TEXHUYECKUX MPUCIOCOOTICHUH ISl BhISIBIEHUS Oojiee MENKUX Je(EeKTOB,
HE MOAJAIOUINXCS MEPBOHAYATIBHON BU3yallu3allii, a TAKXKE C UCIIOJIb30BAaHUEM MPE00-
pasoBareniell BU3yanbHOU MHGopManuu B TeneMmerpudeckyto. BUK otHOCHTCs K opra-
HOJIEITUYECKUM (ITPOBOJIUTCA OpraHaMu YyBCTB) METO/IAM KOHTPOJIS U OCYIIECTBIISICT-
Csl B BUIMMOM CIEKTpe u3nyueHuil. BuszyansHoe oOcienoBaHue B MOMCKax TeOpeTHYE-
CKHUX Je(EKTOB MPOU3BOJSAT C BHEIIHEH CTOPOHBI CBAPHOIO IBA, T/I€ NMPU UX OOHApY-
KEHUU MOXHO BBITIOJHUTh MUHUMAaJIbHbIE U3MEPEHUS C TTIOMOIIBIO ONTUYECKUX MPUOO-

POB 1 MHCTPYMCHTOB, 3aKJIFOYUTh aKT BU3YyaJIbHOT'O OCMOTpaA.
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MarnuTtonopomkoBsiii KoHTpodab (MIIJI). s oOHapyxeHus nedexra Ha mo-
BEPXHOCTh KOHTPOJIUPYEMOTO M3JIENIMs HAHOCAT MarHuTHbIM nopomok. [locme Hamar-
HUYMBAHUS JETAU YaCTUYKU MOPOIIKA COSAUHSIIOTCS B LIETIOUKY, a Haja Ae(eKToM OHU
CKAIUIMBAIOTCS IO IEUCTBUEM PE3YJIbTUPYIOIIEH CUIIBI.

MIIJI npenHa3zHayeH AJisl BBISBICHUS TOHKUX MOBEPXHOCTHBIX M IMOJIOBEPX-
HOCTHBIX HApYIICHHUH CIUIOUTHOCTH METalIa - 1€EKTOB, paCIPOCTPAHSIOIIUXCS BIITyOb
u3nenuit. Takumu nedexktaMu MOTYT OBITh TPELIMHBI, BOJIOCOBUHBI, HAJAPBIBBI, (IIOKe-
HbI, HEMPOBApPHI, OPhI. HyBcTBUTENBRHOCTE MIIJ] onpenenseTcs MarHUTHBIMUA XapakTe-
PUCTHKAaMH MaTrepuajga KOHTPOJIUPYEMOTO H3IEIus, LIEPOXOBATOCTHIO ITOBEPXHOCTH
KOHTPOJISl, OPUEHTALNEN HAaMArHUYMBAOIINX MOJIEW MO OTHOLICHUIO K IUIOCKOCTH Je-
¢dekTa, KauecTBOM JAe(PEKTOCKOMMYECKUX CPEJICTB U OCBEIIEHHOCTHIO KOHTPOJIUPYEMOI
ITIOBEPXHOCTH.

Bunbl HapyXHBIX 1€QEKTOB: MEPEKOC U CMEIIEHUE KPOMOK, HEPaBHOMEPHOE Ce-
YEHUE IIBA I10 MHUPUHE U TOJIIHMHE, IOAPE3bl KPOMOK OCHOBHOI'O METAJUIA, MPOKOTIH,
HE MPOBapbl, HE3aBEPEHHbBIE YIIIYOJICHHS IIIBOB, HAPYKHBIE TPEIMHBI B 11IB€, OCHOBHOM

MeTaJlJIe U Jp.

JlazepHblii 1aTuuK clIekeHus 3a mBoM Scansonic TH 6D

Pucynoxk 1.10 - JIazepHsIil 1atuuk ciexxeHus 3a mBoM Scansonic TH 6D
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Cucrema onTU4YecKOro ciexkeHus 3a mBoM [HO6D nmpeanaszHaueHa uisi UCTIONb-
30BaHMs B aBTOMAaTU3UPOBAHHBIX MMPOM3BOACTBEHHBIX MPOLECCAX JIA3EPHON U TYTrOBOi
CBapKH, KJICWKH WIH B JAPYTHMX TEXHOJOTHUYECKUX OINEPAIUAX, Ille TpeOyeTcs 4eTKOe U
6e301n00YHOE TO3UIIMOHUPOBAHNE PA00UEro HHCTPYMEHTA.

TpuanrynsuoHHBINA JaTYUK, HE KacasCh MOBEPXHOCTH, ONPEACTSICT ILIOB MEXTY
AeTalsiMU M TiepenaeT uH(opmaiuio poOOTy O MOJOKEHUH IIBa, pa3Mepe 3a30poB,
CMEIIEHMSX, a TaKXKe OPHUEHTUPYET CBApOUYHYIO TEXHHKY K 0OpabaThiBaeMoil moBepx-
HocTH. [laTuuk oueHb HajekeH B dKciuTyaTanuu. OcobeHHo, 6iarogapsi BCTpPOCHHOMY
buIbTPYy, KOTOPBIM OTCEKAeT MOCTOPOHHUM CBET, IOMEXHU, U olecreunBaeT Oecrepe-
OoitHyr0 paboTy maxe BOJM3M oOpabaThiBaeMoil moBepxHocTH. KadecTBeHHass oOpa-

0OTKa CHI'HAJIOB ITO3BOJISET HaACXKHO OTCIICKHNBATH IBBLI HA ACTAIAX CO CJIOKHOM Treo-

METpHEN U Ha TIOBEPXHOCTSX, 00JIaAAI0ONTNX BHICOKUM KO3(PDUITMEHTOM OTpaKeHUS.

Tabnuma 1.14 - TexHuueckue XapaKTEpPUCTUKH JIA3€PHOTO JaTUMKa CICKEHHUS 32 HIBOM

Scansonic TH 6D

HanmenoBanue

M drive Rob 2Standart

JluHni n3MepeHust 3

Junanazon n3mepenns (111xB) mm 16x24
Pazpemienne, Mm 0,03x0,07
PaGouee nonoxeHnue, MM 150(+12)
JlnanasoH yactor, I'1y 60-240
Pabouas Temneparypa +10°Co+45°C
Pazmepnr (JIxI1IxB) mm 70x40x100
Bec, xr 0,53

1.7 Texnonornueckas MoCJaCaA0BAaTCIbHOCTE U3IrOTOBJICHUSA PaMbl BI/I6paTOpa

Taomuma 1.15 — TexHoIOTUA U3rOTOBJIEHUS

Ne
HaunmenoBanue Hcnons3zyemoe 000opyaoBaHuE U pe-
orepa- Copep:xanue onepanuu
ornecpanmuun JKUMbI
1
1 2 3 4

1 | 3aroroBurenpHas

Packpolika n1cTa Ha 3aTOTOBKH.
Pe3ka B pazmep

VYcranoBka nazepHoi pe3ku «FI-
BERMAK>»

2 | TpancopTupoOB-
Ka

TpaHncnopTUpOBaTh 3arOTOBKHU
Ha cOOPOYHO-CBAPOYHYIO TUTUTY

Kpan mocTtoBoii 4 T.,
TpancnopTHas TeIexKKa.
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Oxkonuanue Tadbymner 1.15

1 2 3 4
3 | KontponbHas [TpoBecTH KOHTPOIL TabapHT- KommiekT u3mMepuTenbHbIX TpUuOopoB
HBIX Pa3MEPOB 3aTrOTOBOK I'OCT 7644-80,
Pynerka ¢ auana3zoHOM U3MEPEHUN OT
Hyns g0 10 000mm
4 | Tpancnoptupos- | TpancnopTHpoBaTh 3arOTOBKU Kpan mocroBoii 4 1.,
Ka Ha cOOpPOYHO-CBapoUHyIo MINTY | TpaHcmopTHas Tenexka.
5 | Coopka VY cTaHOBUTD, BBITIOJIHUTD MPHU- Kanrosarens KC-III, i/a Lorch S-
paMbl xBaTku =25 mm mar 250 mwm. RoboMIG.
d3:1,2, ICB :285A, VCB = 17 M/‘-I,
U,=25B, Vin =549 m/4, g, = 15
J/MUH
6 | Capka BrImmoTHUTE CBapKy CBapHBIX Caapounslit po6ot d»=1,2, Icp
coequdennii T3,T9,T6 ,Y8mo =175A, Vg = 17 m/u, U;=28B, V1
I'OCT yxa3aHHBIN B COOTBET- =549 m/4, qr = 15 n/mMmuH
CTBHMH C TPEOOBaHUSIMHU YepTEKa
7 | 3auncTtka [TpoBecTn 3a4nCTKY CBapHBIX [nudoBansHas mammaka Bosch
IIIBOB GWS26-230 JBVe, kpyr mugoBaib-
HBIW BEEPHBII JICIECTKOBBIN Ha
IIMUAIIBKE
8 | Tpaucmoptupos- | TpaHcOpTHPOBATH BEPXHIOIO Kpan mocTtoBoii 4 T.
Ka paMKy ¥ OCHOBaHHE Ha cOOpou-
HO-CBAPOYHYIO ILTUTY
9 | Coopxka Y CTaHOBHUTH paMy Ha IUIUTY. n/a Lorch S- RoboMIG.
BricTaBuTh TUIMTY Ha pamy d>=1,2, Icg =285A, Vg = 17 M/u,
U,=25B, Vi1 =549 m/4, ¢, = 15
J/MUH
11 | Crapka Bemonuuts cBapky Coennne- CaapouHsblii po6ot d5=1,6, I¢cp
nue H5 mo 'OCT 14776-79 =350A, Vg = 155 m/9, U,=25B,
Vi =226 m/4, ;. = 15 n/mun
12 | 3auuctka IIpoBecTu 3a4MCTKY CBapHBIX [InudosanbhHas mamuHKa Bosch
IITBOB GWS26-230 JBVe, kpyr numdoBaib-
HBII BEEPHBIN JICNIECTKOBBIN Ha
IIMUAIIBKE
13 | KonTponbHas BbINOIHUTE BU3YyaIbHBIN KOH- Jlyna 4x—-10x yBenuuenue, YIIC
TpOJIb. MITT
BBIMONMHUTE MAarHUTONOPOIIIKO-
BbIIi KOHTPOJIb

BriBoa: B TexHosornueckoit vactu pazpaboTaH MPOSKTUPYEMbId BapHAHT Ha OC-

HOBE aHajan3a 0a30BOro BapuaHTa TCXHOJOITHYCCKOT'O IMPpOHECCa M3rOTOBJICHUS PaMbI

BUOpaTopa, py MOMoLIM poOOTU3UPOBAHHONW CBApKHU B CPEJE 3alUUTHOrO ra3a. Briopa-

JU CIOcO0 CBAapKH, CBApOUYHbIE MaTEpUajbl, PACCUUTAIN PEKUMBI CBAPKHU, OMPEIEIIH-

N3m.
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JIMCb CO CBAPOYHbIM O60pYI[OBaHI/Ie, TaK XK€ pa3pa60TaJ1H TCXHOJIOTHIO ITOCJICA0BATCIIb-

HOI'O U3TrOTOBJICHUA U3ACIINA.

2 DKOHOMHUYECKHUU pazaen

B BKP cnpoexkTrpoBaH TEXHOJIOTMUECKUN Mpoliecc COOPKU U CBapKH paMbl BUO-
paTopa ¢ IpUMEHEHUEM aBTOMATHUECKOH (pOOOTHU3NPOBAHHOM) CBApKHU B CPE/IE 3aIIUT-
HBIX I'a30B.

[To 6a30BOMy BapuaHTy paboTa BBINOJIHIIACH MEXaHU3UPOBAHHOM (MOJyaBTOMA-
tudeckoir) cBapkoil B cpene CO,. Ilpu aTom st cOOpKHM M CBapKH HCIIONIb30BaJIach
CBapOYHasi yCTAaHOBKA, B COCTaB KOTOPOW BXOAMIIMU: CBapOuHbIN momyaBTomar [1/][-251
¢ ucrounukoM BJII'-302, cBapouHast ropeiika, cBapo4yHasl IJIUTA, OAJUIOH C YIJIEKUCIIO-
TOM.

[IpoexkTrpyemMasi TEXHOJIOTUS MPEAIOIAracT 3aMEeHy MEXaHU3UPOBAHHOU CBApKH

pambl BUOpaTOopa Ha aBTOMAaTHYECKYIO CBapKy B 3ammTHON cmecu Corgon 18 (K-18)

(Ar-82%; CO, — 18%).

2.1 OnpeneneHne KamuTaI000pa3yroNIUX HHBECTHITUN

OnpeneneHre TEXHOJIOTMYECKUX HOPM BPEMEHHM JUIsl MTOTYUYEHUsI CBAPHOTO H3J1e-
s

OOmiee BpeMsi Ha BBITIOJIHEHWE CBAPOYHOU omepanuu 7., 4., COCTOUT U3 He-

CKOJIBKHMX KOMITIOHCHTOB W OIIPCACIIACTCA 110 (I)OpMy.HeZ

Tmm-K = tocn + tn3+ te + to6c+ tn: (21)
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rne 71y« — MITY9HO-KATBKYJSIIMOHHOE BPEMS Ha BHITIOJHEHNE CBAPOYHOMN OTepaIinu,
y.;

tocu— OCHOBHOE BpeMms, u.;

t,,— IOATOTOBUTENLHO-3aKIIOUUTEILHOE BPEMS, U.;

t,— BcrmoMmoraTteabHOe BpeMs, Y.,

t,6c — Bpems Ha 0OCTy)KMBaHHUE pabodero Mecra, u.;

t, — BpeMs epephIBOB Ha OT/BIX U JIMYHBIC HaJIOOHOCTH, U.

OcHoBHoe Bpems (t,., ¥)— 3TO BpeMs Ha HEMOCPEICTBEHHOE BBINOJHEHUE CBa-

pouHo# oneparuu. OHO omnpenensieTcs o popmysie:

L
t uie
=3 (2.2)

OCH
ce

rie L,,— cymma qmH Bcex mBoB, XL, = 68,556 wu;
V .,— CKOpPOCTb CBapku (IIPOCKTUPYEMBIi BapuaHt), M/4, V., = 15 m/y;
V., — ckopocTh cBapku (0a30BbIN BapuaHt), M/4, V., = 8 m/u

OmnpenensieM OCHOBHOE BpeMst 110 (hopmyJie i 000UX BapUaHTOB

t, = % = 8,6 y. (0a30BBIil BapHAHT)

t. = 89 _ 4,6 (IpOEKTUPYEMBII BapUAHT)

OCH 15

[ToaroToBuTeNnbHO-3aKIIOUUTENIbHOE BpeMs (,;) BKIIIO4aeT B ceds Takue orepa-
MM KaK TOJIyYeHHE MPOU3BOJCTBEHHOIO 3aJlaHUs, MHCTPYKTaX, MOJTyYEHUE U claya
MHCTPYMEHTa, OCMOTpP U MOJTrOTOBKa 00opynoBaHus k padore u T.1. Ilpu ero ompene-
JIeHUU OOIMH HOPMATUB BpEMEHHU t,,, IeTUTCS Ha KOJIMYECTBO JIETalei, BBIMTYIICHHBIX B

cMeny. [pumewm:

t,,=10% ot t,,,
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L= % =0,86 u. (0a30BbIIl BapUaHT)

t,; = 0,46 u. (mpoeKTUpPYyEMBIN BapUAHT)

BcnomoratenpHoe Bpems (1) BktouaeT B ceOs BpeMs Ha 3alpaBKy KacCEThI C
DJIEKTPOJHOMN NPOBOJIOKOW t,, OCMOTP M OYMCTKY CBApMBAEMBIX KPOMOK {,,, OYMCTKY
IIBOB OT IIJIaKa U OpsI3r t;,, KileiiMeHne MBOB t,,, yCTAHOBKY M IIOBOPOT M3JIEIIH, €r0
3aKpETUICHHE 1y,

t,=t, +t, + 15 + U, + 1y (2.3)

IIpu nonyasmomamuyeckoli u a8MOMAmMuYecKol ceapke BO BCIIOMOTATEIbHOE
BpEMsI BXOJIUT BpeMsl Ha 3alpaBKy KacCEThl C AJIEKTPOAHON MPOBOJOKHU. DTO BpeEMs
MO>KHO ITPUHATH paBHBIM t, = 5 mun = 0,083 4.

BpeMst 3a4nCTKM KPOMOK MM 1BA t,y,(MHMH.) BEIYUCIIAIOT IO (hOpMyIIe:

t= Lus (0,6 + 1,2 (Nc — 1) (2.4)

rie  Nc — KOJUYECTBO CIOEB MPU CBApPKE 3a HECKOIBKO MPOXOI0B, Nc=3;
L, — mimHa mBa, m, L, = 69m.
PaccunthiBaeM Bpems 3a4MCTKH KPOMOK WJIH 11Ba 0 (hopmyJie Jijisi 000uX Bapu-

AdHTOB

ty=69 - (0,6 + 1,2- (3-1)) = 205,7 Mun. = 3,5 u.

Caapka 1 B 0a30BOM M MPOEKTUPYEMOM BapHUaHTE MPOU3BOJUTCS B OJUH MPOXOJ.

Bpems Ha 04MCTKY IIBOB OT IIIAKa U OPBIST t5,(MHH.) paccyuThIBaEM 110 (popmyiie

t5p= Lus (0,6 + 1,2 - (nc — 1)) (2.5)
t6p:3,5 Y.
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Bpewmst Ha ycranoBky kneima (t,,) mpuanmarot 0,03 mun. Ha 1 3Hak, t,, = 0,21
MuH.= 0,0035 .
Bpems Ha ycTaHOBKY, HOBOPOT M cHATHE u3aenus (i,.,) 3aBUCHT OT €ro Macchl,

JaHHBIC YKa3aHbl B Ta0muIe 2.1.

Tabnuua 2.1 — HopMa BpeMeHU Ha yCTaHOBKY, IOBOPOT M CHSTHE U3JIETHUS B 3aBUCHU-
MOCTH OT €r0 MacChI

Bec uzgenms, kr
5 | 10 | 15 | 25 | 1040 | 2050 | 10100
DneMeHTHI paboT
Bpewmsi, Mun
BPYYHYIO KpaHOM

YcTaHOBUTH, ITOBEP-
HYTbh, CHATH COOpPOU-
Hyto eauHuny u ot- | 1,30 3,00 4,30 6,00 5,20 6,30 8,40

HECTU Ha MECTO

CKJIaIUPOBAHUS

tyem = 8,4 MuH. = 0,144,

Taxkum 00pa3oM paccuuThiBaeM 3HaUeHHE t, 11 000MX BapHaHTOB (OHO OJWHA-
KOBO)

t,=0,083+35+3,5+0,14 +0,0035=7,2 u.

Bpemsi Ha oOcayxuBanue padbouero mecra (i,;.) BKIIOYaeT B ceOs BpeMs Ha
YCTaHOBKY peXMMa CBapKH, HAJaJIKy aBToMaTa, yOOpKy HHCTPYMEHTA U T.J., TPUHUMA-

€M PaBHBIM:

t,5.= (0,06...0,08) - t,y, (2.6)

PaccunTthiBacM BpeMs Ha oOcaykuBaHue padodero mMecta (t,s.) Mo Gopmyse ais

000MX BapHaHTOB
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to6.= 0,07 - 8,6 = 0,6 u.
toc= 0,07 -4,5=0,3 u.

BpeMﬂ MEPCPLIBOB HA OTABIX WU JIMYHBLIC HaI[O6HOCTI/I 3aBHCHUT OT ITIOJIOKCHUA, B

KOTOPOM CBapIIMK BHINIOJIHAET padboThl. [Ipu cBapke B yJ0OHOM MOJIOKEHUU

t,= 0,07 - t,., (2.7)
PaccuutsiBaem t, mo ¢hopmyne ayis 0a30BOro U MPOEKTUPYEMOrO0 BapUAHTOB CO-

OTBCTCTBCHHO

t,= 0,07 - 8,6= 0,6 u.
t,=0,07-4,5=0,3 u.

Takum oOpa3om, pacuer oo1iero BpemeHu 7, , Ha BBIIOJIHEHHE CBAPOYHOIL Orle-

panuu 1o 000UM BapUaHTaM MPOU3BOIUM O popMyIie

Tmrc = 8,6 +0,86+ 7,2+ 0,6 +0,6=17,86 u. (0a30BbIi1 BApUAHT)
Tmi=4,6+0,46+72+0,3+0,3~=12,86 u. (MpOEKTHBIN BapUAHT).

2.2 Pacuet xonnuecTBa 000pYyI0BAHUS U €T0 3arpy3KH

1) Bpewms cBapku Ha OHO H3JIEIIHE:

TI].[T=LI]_[B/VCB (2.8)
tocn=8,6 4. (0a30BBIN BapuaHT)

toci=4,6 4. (IPOEKTUPYEMBII BApUAHT).
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OmnpenensieM 0O0IIYI0 TPYAOEMKOCTb 200080 NPOUIBOOCMBEHHOU NPOSPAMMbL
T pouss. np. CBAPHBIX KOHCTPYKIUH TI0 onepanusaM texmporecca no ¢popmyie (1), rone N —

rojioBast nmporpamma, wm., B HameM ciaydae N = 100 wm.
THpOH3B. mnp- - TLHT' N (29)

rae Ty~ WTYYHO-KAIBKYJISIUOHHOE BpeMs TEXHOJOTHYECKON ONEepalvu - CBAPKH, Y.
Ha OJIHY METAJNIOKOHCTPYKIIHIO;

N — rogoBast mporpamMma, IiT.

T upousn. np- = 17,86 100 = 1786 u.
Tupousn. mp- = 12,86 100 = 1286 .

OnpenenuM TPyIO0EMKOCTh TOJIBKO MpOIiecca CBAPKU MPU BBIMOIHEHUH TOJ0BOM

IPOU3BOJICTBEHHOM MPOTrPaMMBI

Tron =toeu N (210)
T10,=8,6-100=8600 .
T,ou=4,5-100=4500 .

Paccuntaem KOJIUYECTBO €IMHUIL CBAPOUYHOT'O 000PYI0OBAHMUS:

. Troa.
Cp o Da R Ko (2 11)

rie @, — nedcTBUTENbHBIN (OHI BpeMEHH pabOThl 000pYIOBaHUS, YdcC.
(D, =1914uac.);
K, — ko3 unment semonnenus Hopm (Ky = 1,1... 1,2);

K.,— xomngecTtBO cMeH, (K,,.= 2)
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8600

=———  =18Twm
1914.12.2
1914-12.-2

[TpunsiTtoe konuuecTBo obopyaoBanus Cp ornpezenseM MyTéM OKPYIJIEHHS pac-

YETHOI'O KOJIMYECTBA B CTOPOHY YBCIMYCHHA 10 OmmKamIero ocJIoro ymcia. CnezxyeT

UMETh B BUJY, YTO JOIyCKaeMas reperpys3ka pabounx MeCT He JOJIKHA MPEBbIAaTh 5 —

6%. Takum oGpa3zoM, 10 0a30BOI TEXHOJOTHUHU UCIIOIB3YIOTCS TPU pabodYMX MecTa JJis

CBapKH roJioBoro oowrema npoaykiuu. [1o HoBO# M3MEHEHHOM TEXHOJIOTHH JTOCTATOYHO

JIBYX YCTAaHOBOK JJII aBTOMAaTHYECKOM CBAapKU B CpeJe 3alUTHOTO rasza. [lpumem ms

0azoBoro Bapuanra C,, = 2 WIT., 1JIs IPOEKTUPYEMOro BapuaHnra npuMem C,, = 1 mr.

Pacuér xoaddunmenta 3arpysku odopynoanus K3 npousBoaum mo dhopmyiie

Kz = Lo
Cnp
K, =387 — 0,94
K, = 0,98
1

2.3 PacueT KanmuTajabHBIX BIOKECHUMN

(6a30BBIN BapUaAHT);

=0,98 (mpoeKkTUpyeMblii BApHaHT).

(2.12)

Jlnis mpoBenieHUsl pacueTa 0aJlaHCOBOM CTOMMOCTH OOOpYZOBaHUS HEOOXOJUMO

3HaTh IIEHY MNPUOOPETEHUs BBHIOPAHHOTO B TEXHOJOTMH oOopyaoBanus. s 3Toro

MMpCACTaBJIAAICM UCXOJHBIC TaHHBIC B BUJIC Ta6J'II/ILIBI.

Tabnuua 2.2 — CocTaB ¥ CTOUMOCTb TEXHOJIOTUYECKOTO 000PY10BaHUS

ITokaszarenu EnnHune ba3zoBblit [IpoexTupyemslit
U3MEPEHUS BApUAHT BApUAHT
1 2 3 4
Jluem
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I'ogoBast mpou3BOACTBEHHAS IPOrpaMMa BBIITYCKa It 100 100
Caapounslii nomyaroMat [I/II-251¢c uctoynukom |  py06./mr 320000

mutanus BIAI-302, L,

CBapouHO-COOPOYHBII CTOJ pyO./mT 5000
Pob6orusuposannas siueiika, BCEI'O: pyO./mt 4600000
capounsblii pobor FANUC ARC Mate 100iC/12, 3000000
koHTpoiuiep KR C4, 180000
HCTOYHUK ruTanus 1PS/i, 1000000
KanToBarens KC-IIL], 420000
[Tpucnocobaenue s cOOPKU M CBAPKU pyoO./muT 120000
Caapounas npoBosokaCs-0812C,0 1,2 mm, L, pyoO./KT 80 80

PaccuntbiBaeM 0anaHCOBYIO CTOMMOCTH OOOpYJIOBaHHs NMpU 0a30BOM BapHUaHTE
TEXHOJIOTHUH M3TOTOBJICHUS METAIUIOKOHCTPYKIIMU U MPOSKTUPYEMOM BapUaHTE TEXHO-
noruu 1o ¢popmyie

banancoBas croumocTb 060pynoBanus (K,s) onpenensercs:

Koﬁj = lloﬁj ’ (1 +Km3): (213)

rae 1], — LeHa npuoOpeTeHns: OAHOI0 KOMILIEKTa 000pYyAOBaHuUs, pyo.;
K,; — K03 PUIMEHT, YIUTHIBAIOIINN TPAHCIIOPTHO-3arOTOBUTEIHHBIC PACXO/IBI,

3aTpaThl YCTPOUCTBO (PyHIaMEHTA, MOHTaX, Hanaaky (K, = 0,12).

Kosj = Lo - (1 + Kp) (2.14)
K6i=325000 - (1 +0,12) = 364000 py6. . (0a30BbIi BapUAHT);

Kosj =4720000 - (1 + 0,12) = 5664000 py6. . (IIPOEKTUPYEMBII BAPHAHT).

KanuranpHble BrokeHUs: B 000pyAOBaHUE Ui BBIIOJHEHUS TOJOBOTO 00BEMaA

pabort (K,; py0. ) onpenensiercs no popmyie:

Kos = X KogiCryj * K3, (2.15)
K,; = 364000- 2 - 0,94 = 684320 py6. (6a30BbBIii BApUAHT);
K,; = 5664000 - 1 ‘0,98 =5550720 py6.  (IpOEKTUPYEMBIil BApUAHT).

Jlucm

HIT 44.03.04.614 113 43

U3m. | Jlucm | Ne dokymeHma lNodnuck | Hama




rae

K, — 6anancoBasi CTOMMOCTS j-0ro 000py10BaHus, pyo.;

Cp; — IPUHATOE KOJIIMYECTBO J-020 000PYIOBAHUSL, WM.,

K5 — ko3¢ dunuent 3arpysku j-o2o o0opynoBanus, K= 1, T.K. 3arpy3ka y4acTka

JIPYroi MPOAYKIMEH He MpeAnoaracTcs.

PaccuntanHbie maHHBIC 3aHOCKUM B Ta0MIy 2.3.

Ta6nuna 2.3 — PacyeThl KaluTaIbHBIX BJIOKEHUH 110 BapUaHTaM

Cratpu pacyeToB ba3oBblil BapuaHT [IpoexTupyemslit
BapUaHT

I{ena komriekTa 000pyaOBaHUs, PYO. 325000 4720000

banancoBast crouMocTs 000py10BaHUS (CTOMMOCTD 364 000 5664 000

NpUOOPETEeHHUs ¢ pacXoJaMy Ha MOHTaX U MTyCKO-

HaJaJ04yHbIe paboThl), pyo.

KonnyecTBO KOMIUIEKTOB 000PYAOBaHUSI, HIT. 2 1

CyMMapHbIe KaluTalIbHbIEC BIOXKEHUS B 684320 5550720

TEXHOJIOTHYECKOE 000pyA0BaHHE, pyO.

OHpC,Z[CJ'ICHI/Ie ce0eCTOMMOCTH M3TOTOBJICHHS MCT&HHOKOHCTPYKHH?I

2.4 PacueT TeXHOJIOTUYECKON ce0E€CTOMMOCTH METaNIOKOHCTPYKITHIA

Tabmuma 2.4 — JlaHHBIE A1 pacdyeTa TEXHOJIOTHYECKOW ce0eCTOMMOCTH U3TOTOBJICHUS

IOJJOBOT'O BBIITYCKa HSI[GJII/Iﬁ

[Tokazarenu Enuuuiist ba3zoBblii [IpoekTupyemsiit

U3MEpEHUS BapHaHT BapHUaHT
Crans 091°2C, 1], pyo./T 40000 40000
Tapud Ha smexkTposnepruto, 1{,,, py0./kBT- 3,16 3,16

qac

3amutHbii ra3z COg, I];. pyo./n 0,08
SammrHbIM ra3 (cmeck K18), 17 pyo./n 0,13
Pacxop 3ammTHOrO rasa JI/MUH 8 26
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JlnuHa CBapHOTO IIBa M 69 69
KBanuduxaonHslil pa3psia 31eKTpocBap- paspsina 4 5
IIMKa

Tapudnas craBka, T, pyo.

Capmuku 144 168
Bcnomorarenpabie paboune 130 130
Macca KOHCTpYKLIUHU KT 5694 5694

TexHonornyeckas ce0ecTOUMOCTh (GOPMHUPYETCS U3 MPSMBIX 3aTPAT, CBSI3aHHBIX
C PacxoJIOBaHUEM PECYpPCOB IPU MPOBEICHUHN CBAPOUYHBIX padoT B 1exe. Pacuer TexHo-

JIOTUYECKON ce0eCTOMMOCTHU MPOBOAUM 110 hopmyiie (2.12).

C,=M3+3,+3,, (2.12)

raie M3 - 3aTpaThl Ha BCE BUJbI MAaTEPHAIOB, OCHOBHBIX, KOMIUICKTYIOIIUX U TOTY-
(haOpuKaToB;

3, - 3aTpaThl Ha TEXHOJIOTHYECKYIO JIEKTPOIHEPTHIO (TOTINBO);

34 - 3aTpaThl Ha 3apabOTHYIO IUIATy C OTYMCIIECHHUSMHM HA COLUAIbHBIE HYXKIIbI

(counanbHbIil B3HOC - 30% oT QoHa omIaThl TpyAa).

Pacuem mamepuanvuvix 3ampam
K martepuanbHbIM 3aTpaTaM OTHOCSITCS 3aTpaThl Ha ChIpbE, MaTE€pHUabl, YHEPrO-
pecypchl Ha TEXHOJIOTUYECKHUE LETH.

Marepuanbsnbie 3atparsl (M3, py0.) paccuutbiBatotcs o Gopmyse (2.13).

M3 = CO.M + C()p +C3H, (213)

rac CO.M = CTOUMOCTH OCHOBHBIX MaTepI/IaJIOB B pacque Ha OJHO MCTAJINIOU3OCIIUC,
pyo.;
C3H - CTOUMOCTbH C—)JICKTpOBHepI“I/II/I HpI/I BBITTIOJIHCHUU TCXHOJIOFI/I‘ICCKOP'I OHCpaIII/II/I

CBapKH METAJUIOU3AEIHs, PYO;
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C,p. - CTOMMOCTB IIPOYMX KOMIIOHEHTOB B PACUETE HA OJHO METAIIOU3/IEIIHE.

K OCHOBHBIM - OTHOCATCSI MaT€pHUabl, U3 KOTOPBIX U3rOTABINBAIOTCS KOHCTPYK-
[UH, a IPU MPOIECCaX CBAPKHU TAKKE YUUTHIBAIOTCS U CBAPOUHbIC MaTepUalibl: 3JIEK-
TPOJBI, CBapOYHAsl MPOBOJIOKA, MPUCAJOYHBIA MaTtepuall (3allUTHBIN Ta3, CBapOYHBIN
droc).

Croumocth ocHOBHBIX MaTepuaios (C,,, py0.) B pacuere Ha OTHO METaNIOU3/1e-

Jue C YU4E€TOM TPAHCIIOPTHO-3arOTOBUTCIIBHBIX PACXOJ0B PaCCUHUTBIBACTCA 110 (I)OpMy.TIC
(2.14).:
CO.M = [CKM + CCB.Hp.+(C3I‘ + CCB.(i)II.)] ) KTp ) (214)

rae Ky, — k03 GUIueHT, y4uThIBaIOIUA TPaHCIOPTHO-3arOTOBUTENBHBIE PACXOJIBI, €I0

MO>KHO IMPUHATH B npeaenax 1,05...1,08.

CtouMoCTh KOHCTPYKIMOHHOTO MaTepuana (Cy )

3aTparhl Ha KOHCTPYKLIMOHHBIN MaTepual, KOTOPBIM siBisieTcs cTaiib 20.

CK.M = mK X HK.M! (2'15)

rie M, —Macca KOHCTpYKUuH, M= 5,964 T;

[, - 1IeHa OJHOM TOHHBI KOHCTPYKIIMOHHOTO MaTtepuaia, 11, ,=40000 py6.

Cen = 5,964 - 40000 = 227760 pyo.

CTouMOCTh KOHCTPYKUMOHHOTO MaTtepuaina cocrasisieT 40000 pyO. kak ans Oa-

30BOr0, TaK U MPOEKTUPYEMOI'O BAPUAHTOB.

Pacder 3aTpaT Ha 3JIEKTPOAHYIO MPOBOJIOKY

Cce.np = MH.M ) l//- UC.n. ) Km 1 (2'16)
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rae

€ro MOKHO IIpuHATH B npeaenax 1,05...1,08.

M,,, — Macca HaljIaBJICHHOIO MeTalja, K,

w- KO3QOUIMEHT pa30pbI3rUBaHuUs 3JIEKTPOJHOTO MeTasuia (cBapka B cpeae CO,-

w = 1,15-1,20; cBapka B cmecu K18 y = 1,01-1,04);

1], - onToBas 1ieHa 1 Kr cBapoyHOM MPOBOJIOKH, I]., = 80 pyo.;

K, — k03 (HUIKMEHT, yYUTHIBAIOIINI TPaHCIOPTHO-3arOTOBUTEIBHBIE PACXOJIB,

Macca HanaBiaeHHOro MeTtaiia M, pacCUUThIBAaeTCs Mo GopMyJie:

3 3
Oy - TWIOTHOCTH HATUIABJICHHOTO MeTaiia, I/cM” (Ouman = 7,8 T/CMY).

OO6beM HaraBlieHHOTro Metasuia V,,, paccCuuThiBaeTcs 1no Gopmysie:

L., - JJIMHA CBApHOTO IIBA, CM.

Wcxonnbie TaHHBIC 711 PACUETOB:

F,=1218 mm* = 121,8 cM’.

MHM = VHM.,OHM )

VHM = LM,{S. FO!

(2.17)

3.
V,,,- 00beM HaIlJIaBJIEHHOTO METaJljIa, CM,

2.
FO — IIomMaJab MMONCPCUYHOro CCYCHUA HAIJIABJICHHOI'O METaJlJIa, CM ,

V., =69 - 122 =835012 cv’.
M, = 835012 - 7.8 = 6513094 r = 6513,094 kr

HpOI/IBBO,III/IM PacCuCThI Cce.np Ha M3IrOTOBJICHHC OI[HOﬁ MCTAJNIOKOHCTPYKIIUHU I10

e
rie

Lus =69 M = 6900 cm
dbopmye:

Ceonp =6513-1,2- 80 - 1,05 = 656510 py6. (6a30BsIit BapuaHT — cBapka B CO5)
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Ceonp =6513- 1,02 - 80 - 1,05 = 558034 py6. (mpoeKkTHpyEMBIii BApUAHT — CBApKa

B 3anuTHON cMecu K-18).
Pacuer 3arpat Ha 3anuTHBIN ra3 npoBoauM 1o dopmyse (2.19).
C()p: tocn' q32 ) kP ) U32 ) Km ) (219)

rae 1,.,— BpeMs CBapKHu B pacyeTe Ha OJIHO METajIou3/ieue, 0a30BbIid BapuaHT t,,., =
8,6 4., MpOEKTUpyeMbIi BapuaHT t,., = 4,6 4u.;

.. — 3amutHoro raza, CO, — 8 n/mMuH., cmech K18 - 16 1/mMuH.;

K, — ko3¢ dunueHt pacxoaa rasa, Kp = 1,1;

1] ,,— nieHa ra3a 3a oJIuH JMC Ta3a B CBOOOIHOM cocrostaun, CO, — 0,08 py6./
,Z[MS, cmecs K18 - 0,13 py6./I[M3;

K, — k03 (hUIMEHT, yYUTHIBAIOIINI TPaHCIOPTHO-3arOTOBUTEIBHBIE PACXOIB,

€ro MOKHO TIpuHATH B npeaenax 1,05...1,08.

Cyp=86-8-1,1-0,081,05=63 py6. (6a30Bblii BapuaHT — 3amuTHbI raz CO,)
C,.=46-16-1,1-0,13-1,05=110,5 py6. (mpoeKTUpYEeMbIii BApUAHT — 3alIATHAS
cmech K-18)

CroumMocTh OCHOBHBIX MaTepuaiioB (C, , py0.) B pacueTe Ha OJHO METAJUIOU3/1e-

Jue C y4eTOM TPaHCHOPTHO-3arOTOBUTENBHBIX PACXOJOB PACCUUTHIBAECTCA MO (POpMY-

J¢:

Co.m = (227760 + 656510+ 63)1,05=928490 py6.
Co.m = (227760 + 558034+ 110)1,05=825199 py6.

3anaTBI Ha D9JICKTPOOHCPIHIO, 33 pacxoayeEMyr0 Ha BBIIIOJIHCHHUEC TCXHOJIOTHYC-

CKOH omepalyy CBAPKU METAITIOU3IEIINS, PACCUMTBIBAIOTCS MO CleAyolIe Gpopmyiie:
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=0 W- 1D, (2.20)

rae oD — YIOeIbHBIM pacxoja 3JIEKTPOIHEPTruu Ha | Kr HaIJIaBIEHHOTO MeTajuia,
kBT -4/kr;

W — pacxon anektposnepruu, KBT-u;

LD — uena 3a 1kBt/4; 11D = 3,16xkB1/4.

JIist yKpymHEHHBIX PacuéTOB IPH aBTOMAaTHYECKON CBAapKe Ha IMOCTOSTHHOM TOKE

BEJIMYMHY O3 MOKHO MPUHUMATh PaBHOM - 5...8 kBT u/Kr

3, =8-835012-0,752- 3,16 =15874046 py6. (6a30BbIi BapHaHT);
3,=5835012 - 0,752- 3,16 =9921279 py6. (MpOeKTUPYEMBIi1 BAPUAHT);

MarepuanbsHbie pacxoibl (M3) Ha OCHOBHBIC MaTepHallbl HA OJTHO M3lenue (Kc-
KJIFOYaeM 3aTpaThl HA OCHOBHOW KOHCTPYKIIMOHHBIA MaTEpUall) PACCUMTHIBAOTCS IO
dbopmyre:

[To 6a30BOMY BapuaHTy:

M3 = 928490 + 15874046 + 63 = 16802542 pyo.

ITo mpoexkTnpyeMOMy BapHUaHTY:

M3 =825095 + 9921279 + 110 = 10746386 pyo.

Pacuem yucnennocmu npouzgo0cmeenHvix pabouux
OmnpenensieM YUCIEHHOCTb MTPOU3BOICTBEHHBIX pabounx (OCHOBHBIX pabouunx - cOop-
IIMKOB, CBAPIIMKOB). UNCIIEHHOCTh OCHOBHBIX pabouux Y,,, a TakKe CBapPIIMKOB B UX

yucie Y., onpenensiercs no gopmyie:
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g, =I}1pou3.s.up. ’ (221)

Cr’;p"]‘?. ' KE'

y, =22 (2.22)

51:’;“,"]‘1 ' HB

e Tipouss. np - TPYAOEMKOCTH IIPOU3BOACTBEHHON IIPOrPAMMEI, Yac.,
®,, - NeNCTBUTENBHBII (POH BPEMEHU NIPOU3BOJICTBEHHOIO pab0OYero
(D, = 1870 uac.);

K — xoaddunmeHT BoinoiHeHUs: HOpM BeipaboTku (1,1... 1,3).

L= 8600 _ 418=>5 yen. (0a30BbII BAPUAHT)
’1870-11
4500 o
=———=218=3 4Yei. (IPOECKTUPYEMBIA BapHUaHT
» = 1870-11 (p py puaHT)

npumeM Y,, = 5 denosek, Y., = 3 yenosex.

Pacuem pacxooos na onnamy mpyoa npouzeo0cmeennvix pabouux

OcHOBHasi U JIOMOJIHUTENIbHAS 3apaboTHas IMiaTa MPOU3BOJCTBEHHBIX PadOUMX
(3mp) ¢ OTYMCICHHUSIMH HAa COIMAIBHOE CTPAaXOBAHHME PACCUUTHIBAETCS MO (opmyse
(Mpu MpUMEHEHUH MOBPEMEHHOM (OPMBI OILIATHI TPYAa CBAPIIMKOB M BCIOMOTAaTelb-

HBIX pabo4MXx)

34 = (PuB; + PrB,.) - Knp - Kn -Kec + JIBp, (2.23)
PrB = Tcr @p-U /N (2.24)

rie  Op - rogoBOM NeUCTBUTENbHBINA (DOHT BpeMEHHU 0JTHOTO paboyero, yac.

(Dp ~ 1870 yac.);

Jlucm

JIIT 44.03.04.614 113 50

U3m. | Jlucm | Ne dokymeHma lNodnuck | Hama




Tcr - Tapudnas craBka; A cBapIIMKOB B 0a30BOM Bapuante - 144 py6./gac., B
pOeKTUpYyeMOM - 168py0./4ac.; 1y1s BermoMoraTeabHbIX padouux - 130 py6/4gac.;

Y - xonmu4ecTBO pabouux; B 6a30BOM BapHaHTE CBapIIMKOB UcCB = 5 yen. B mpo-
extupyemom YUcs = 3 uer.

N - romoBas mporpamma Beitycka MeTayionsaenuid, N = 100 mT.

PriB —pacuienka 3a equHUIYY U3JENus AJIs CBApUIMKOB Png ., 1 BCIOMOTaTeIbHbIX
pabounx Pns,., pyo.;

Knp — koadpdunmenT npemupoBanus, (qanubie npeanpusitus), Kop = 1,5;

Kce — koadduiimeHT, yauThIBAIOUINI OTYUCICHHS Ha COLIMANIbHBIE HYKIBI (CO-
UaNbHbBIN B3HOC), Kcc = 1,3;

Kn - koaddunuent, onpenensromuid pasmep AOMOJIHUTEIBHON 3apab0THOM Iia-
ThI, (cTaThs «/lomomHuTenpHas 3apaboTHAs TUIaTa MPOU3BOACTBEHHBIX PabOYHMX» OTpa-
’KaeT BBIIUIATHI, MPEAYCMOTPEHHBIC 3aKOHOJATEILCTBOM 32 HEMPOPAOOTaHHOE B MPOU3-
BOJICTBE BpeMsl (OIuIaTa OTITYCKHBIX, KOMIIEHCAIIMH, OIUIaTa JIbIOTHBIX YacOB MOJIPOCT-
KaM, KOpMSILIUM MaTepsiM). Pasmep BbIuIat mpeaycMoTpeH o0biyHO B npenenax 10% -
20% ot ocHOBHOI 3apratel), Kn - 1,2;

JIBp — nomiara 3a BpeHbIe YCIOBHS TpyAa, pyo.

PrB., = 144 - 1870 -5 /100=13464 py0. (6a30BbIif BApHUaHT)
PnB, = 168 - 1870 - 3 /100=9425 py0. (IpOeKTUPYEMBbIi1 BApUAHT)

Homnuiata 3a BpeiHble YCIOBUS TPyAa (TOJBKO JJIsl CBAPIIMKOB) PACCUUTHIBACTCS

o opmyiie
Hsp = Ter -TBp , (2.25)
rne /[, — Io1uiaTa 3a BpeJHbIe YCIOBHS TPyAa, pyo.;

T.,, — TapuHas cTaBKa CBapUIMKOB, i1 0a30Boro Bapuanta 1., = 144 py0.; nus

npoektupyemoro 7., = 168 pyo.;
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T,, — BpeMsi pabOTBI BO BPEIHBIX YCIOBUAX TPYAA,
Ty, = Tymr (0,05 ...0,51), MUH.; 715 TTIOJTyaBTOMATHYECKOW ¥ pOOOTU3UPOBAHHOM CBap-
k1 ko3¢ dunmeHT npuHumaeM coorsetctBenHo 0,51 u 0,05.

BeImoaHuM pacdeT pacxo10B Ha OIUIaTy Tpynaa pabodux 3, (¢ y4eToM JOoIuIaT 3a

BPCAHOCTD AJIs CBaleI/IKOB) MNPpUXOJAIIUXCS Ha OAHO U3OCIINC!

Hyp =144 - 8,6 -8,6- 0,5 =4954 py6. (6a30BbII BAPHAHT)
3 = 13464 + 4954 =18418 pyo.
Hep =168+ 4,6 -4,6- 0,5 = 1777 py6. (IpOEKTHBII BapHUAHT)
3up = 9425 + 1777 =3175 py6.
BeImoaHuM pacdeT pacxo10B Ha OIUIaTy Tpyaa pabodux 3,, Ha TOJOBYIO IIPO-
rpaMMmy:
3 =N+ 34
3107 =100 - 18418 = 1841800 py6. (6a30B. BapuaHT)
3r0:= 100 - 11202 = 1120200py06. (MpoeKT. BapHaHT)

[IpuBenem pacueTHble JaHHBIE TEXHOJOTHYEeCcKol cedbecTtoumMocTH CT U3roToBIIE-

HUSI TOJOBOTO 00beMa BhITycka MeTauIoKOHCTpyKIui (N = 100 mT.) B Tabnuiry 2.5.

TabGnuma 2.5 — Pe3ynbraThl pacueTa TEXHOJIOTHUYECKON CeOECTOMMOCTU M3TOTOBICHUS
r'0JIOBOTO BBIYCKA METAJUNIOKOHCTPYKIUI

Cratpu 3aTpar bazoBblii BapuanT | [IpoekTHBII BapuaHT
3arparbl Ha OCHOBHbIE MartepHaisl, Co.M , 928490 825095

pyo.

3arparhl Ha TEXHOJIOTUYECKYIO dNIeKTpodHep- | 15874046 9921279

ruto (TorumBo), CoH, pyo.

3arpathl Ha 3apabOTHYIO TUIaTy ¢ oTunciIeHu- | 18418 11202

SIMH Ha COIMATIbHBIC HYXKIBI (COITUATbHBIN
B3HOC), 31, pyoO.

TexHoyornueckas cedectonMocts, CT, 16820954 10757578
py0./MeTamnounsnemnme

Pacuer HpOHSBOI{CTBCHHOﬁ ce0EeCTONMMOCTH HU3TOTOBJICHUS MCTAJIIION3 ACINA
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[TpousBoacTBenHas cebectoumocTh (Crp, py6.) BKIIOYAET 3aTPATHI HA TIPOU3BO/I-
CTBO MPOIYKITNH, 00CTY>KMBaHUE U YIIPaBJICHNUE IPOU3BOACTBOM, pacueT Cj;p MPOBOIST

o popmyie:

CHP = CT + Pnp + PX03 ’ (226)

raie  C, — TexHoJoruyeckas ce0ecTouMocCTh, pyo.,
P,, — 001IENIPON3BOICTBEHHBIE (LIEXOBBIE) PACXOBL, PVO.;

P.,; — 00111€X0341iCTBEHHBIE PACXO/bI, pyo.

B cmamvto « Obwenpouzeoocmeennvie pacxoovly (P,,, py6.) BKIIOYAIOTCA:

— aMOPTHU3AIMOHHBIE OTYUCICHUS TEXHOJOTUYECKOTO 000pYy/IOBaHUS, YCTaHOB-
JIEHHOTO B 1IEXE;

— pacxoJbl Ha COJEPIKAHME U IKCILTyaTaI[uio 000PyI0BaHNUS,

— pacxonbl Ha OIUIATy TPYy/Aa YIPABICHUYECKOTO M OOCITYKHBAIOIIETO TepcoHaa
[[€XOB, CUTHAJIM3AIUI0, OTOIIEHUE, OCBEUICHHE, BOJOCHA0KEHUE 11€XO0B;

— pacxojbl Ha OXpaHy TpyJa paOOTHUKOB U Jp.

P,y =Ca + Cp+Py, (2.27)

rne  C,4 —3arpaThl Ha aMOPTHU3ALMIO 000PYyIOBaHUs, PYO.;
C, - Ha PEMOHT M TEXHHYECKOE 00CTy)KUBaHHE O0OPYNOBaHuUs, PYO.;

Py pacxoibl Ha COJEp>KaHUE MPOU3BOACTBEHHBIX IMOMEIIEHUN (OTOMICHHE,

3

OCBEIIEHUE).

3aTpaTbl Ha aMOPTHU3aLUI0 O00OPYOBaHUSA, MPUXOMAIIMECS Ha OJHO M3IEIUE
(CA), mpu 6a30BOM BapuaHTE TEXHOJIOTMH U3rOTOBJICHUS METATIOKOHCTPYKIIMU U TIPO-

EKTUPYEMOM BapHaHTE TEXHOJIOTHH paccyuTaem mno hopmyie:
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Koﬁ 'HA .nO 'Tmm—K

! 100-@, - K, (2.28)

o

rne K, — OamaHcoBasi CTOMMOCTD €UHUIIBI 000PYAOBaHMS, PYyO.;

H, — HOpMa roIoBbIX aMOPTU3ALMOHHBIX OTYUCICHUH, %0; IJIi MEXaHU3UPOBaH-
Hoit cBapku Hp = 14,7 %j;

@ — nelicTBUTENBHBIN () (EKTUBHBIN TOA0BON (PoHA BpeMeHH paboThl 000pyA0-
BaHus, 4ac. Py = 1914 yac,;

Tyrx — BPEMS HA BBINOJHEHHE CBAPOYHOM ONIEPALMM HA TOAOBYHO MPOIpAMMY
POU3BOJICTBA, Yac.;

Ko — koadunment 3arpysku odopyaosanusi, Ko = 0,9;

NO — KOJIMYECTBO 000PYI0BAHNS, IIIT.;

Kg — k03 puiineHT, yauThIBaIOMMI BeITIOJIHEHUE HOpM Bpemenu, Kg = 1,1.

ba3oBblll BApHUaHT:

_ 684320-14.7-2-1786
4 100-1914-1.1

.0,93=170668 py6.

[IpoexTrpyeMblli BApUAHT

~5550720-14.7-1286

.0,8 = 49449 py6.
4 100-1914-1.1 Py

Jlpyrue 3aTpaTbl Ha pEMOHT U TEXHUYECKOe 00cmykuBanue ooopyaosanus, Cp,

pyO. paccuuThIBalOTCs MO (hopmyie:

C — Koo-A
P 100 (229)

raie  Kob — kanuranbHbIe BIOKEHUS B 000pYI0BaHHUE U TEXOCHACTKY, PYO.;
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3nauenue /| npuHuMaeTcs paBHbIM 3 %o.

6843203
¢ 2984920°5 5453006
» =7 100 Py

5550720 - 3
_ 20901293 466699 106,
p 100 Py

Pacxoowvl na codeporcanue npouzsoocmeenuvix nomewenuti (OTOIIEHUE, OCBE-
IIEHKE), TPOYNE [IEXOBBIE PACXOAbl MPUHUMAIOTCS B MPOIIEHTAX OT 3apabOTHOM TUIATHI

IMPOU3BOACTBCHHBIX pa6oq1/1x

. %P, -3,

P , (2.30)
”*’ 100
P, = % =1841,8 py6.(6a30BBII BapHUaHT);

. 11202-10

P, =1120,2 py6. (IPOEKTUPYEMBII BapUAHT).

rae 3lInp — 3apaboTHas miaTa NpOU3BOACTBEHHBIX pabouux, pyo.;
%PIIP — mpoueHT 001enpon3BOACTBEHHBIX PACXOJI0B HA COJAEPIKAHHUE MPOU3-

BOJICTBEHHBIX IMOMEILIEHUI U IPOUYUX IEXOBBIX pacxoaoB, %. PIIP = 10%.

Pacuer 00miexo3sicTBEHHBIX pacxofoB. B crarhio «OO0IIex03s1iCTBEHHbIE pac-
x0161» (Pxo3, py0.) BKITIOUAIOTCS: pacXobl HAa OIUIATY TPYZa, CBSI3aHHBIC C YIIPABJICHU-
€M MPEANPUATHS B 11€JIOM, KOMaHIUPOBOYHBIC; KAHIIEISIPCKUE, MOUYTOBO-TeIerpadHbIe
u TeneOHHBIC PACXObl, aMOPTH3alUS 3JaHUK W COOPYKEHHH OO0Ie3aBOJCKOTO
HA3HAYCHMUSI; PACXOJIbl HA COJACpKAHUE 3[aHUN U COOPYKEHUN 0O0IE3aBOICKOT0 Ha3HA-
YeHUs (PEMOHT M PacXo/Ibl 10 IKCIUTyaTallu, OTOIUICHUE, OCBEIIEHHE, BOIOCHA0KEHHE
3aBOJIOYIIPABIICHUS, IIPOYKME PACXOAbI M0 CONECPKAHUIO U OXPAHE, COJCPIKAHUE JIETKO-

BOIr'o aBTOTpaHCIIOPTa, 00s3aTeILHOE CTpaxoBaHHC pa6OTHI/IKOB OT HECCYHACTHBIX ClIy4da-
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€B Ha MPOM3BOJCTBE W Mpod3adoneBaHUl U T.A.). DTH PACXOJbl PACCUUTHIBAIOTCS B

MPOLIEHTaX OT OCHOBHOM 3apaO0THOM IJIaThl MPOM3BOJCTBEHHBIX pabounx no Gopmyie:

rae

%P, 31

x03 0

X03 100 | (2.31)

% Pxo3 — NpoOIEeHT 00111eX035IHCTBEHHBIX pacxo10B, % Pxo3 = 25%.

Py = % =4605py6. (0a30BBIN BapUAHT);
Py = % = 2801py6. (IPOEKTUPYEMBII1 BAPUAHT).

BrlnonHuM pacyeT o01Ienpon3BoICTBEHHBIX pacxo10B (2.27)

1o 0a30BOMY BapUaHTY:

Prp = 170668+ 20530 +1842 = 193040 py6.

10 MPOEKTUPYEMOMY BapUAHTY:

Prp = 49449 + 166522 +1120 = 217091 py®.

BrimonauM pacuet npons3BoaCTBEHHOM cebecTonMocT 1o dhopmyiie (2.26)

[To 6a30BOMY BapHaHTYy:

Crp = 16820954 + 193040 + 4605 = 17018599 py6.

[1o mpoexTupyeMOMYy BapHUaHTy

311 — ocHOoBHas 3apaboTHAas TJIaTa MPOU3BOJCTBEHHBIX padoUuX, pyo.;
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Crp = 10757576 + 217091 + 2801 = 10977468 py0.
2.5 Pacuer moJjiHOM ce0ECTOUMOCTH

PacueT nmosnHo#i ce0eCcTOMMOCTH U3rOTOBIEHUSI METAJUIOKOHCTPYKIUMA, Cr ipou3s-

BOZIMM 110 hopmyrie:
CH = CHP =+ PK, (232)
rie Pk — komMmepueckue pacxobl, pyo.

Pacuer xommepueckux pacxoqioB. B crateio «Kommepueckue pacxoasd» (Pk,
py0.) BKIIIOUAIOTCS pacXobl Ha MPOU3BOACTBO WA MPUOOPETEHUE Tapbl, YIIAKOBKY, IO-
IpYy3Ky NPOAYKIIMU U JOCTABKy €€ K CTaHIMHU, PEKJIaMy, y4acTHE B BBICTABKax. JTH

PacXo/ibl pAaCCYUTHIBAIOTCS MO (POpMYyJIE:

 %PyCry

P
K 100

(2.33)

rac %Px — IMPOOCHT KOMMCPUYCCKHUX paCXoa0B OT HpOI/ISBO,Z[CTBCHHOﬁ CC6CCTOI/IMOCTI/I,

%Pk = 0,1-0,5%.

_ 0,1-1701859%

P, =———— = 17019 (6a30BbIii BapuaHT)

100
0,1-10977468
Pr = 100
Cp = 17018599+ 17019 = 17035618 py6. (6a30EbIH BAPUAHT)

Cp = 10977468+ 10977 = 10988445 py06. (IpoeKTHpPYeMbIH BAPHAHT)

= 10977

P C3yJIbTAThl PACUCTOB ce0EeCTOMMOCTH M3TrOTOBJICHHS MeTaJIJIOI/IB,HeHI/Iﬁ CBOAATCA

B Ta0uIy 2.6
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Tabnuna 2.6 — Kanpkysiiust ce0€CTOMMOCTH IO CPAaBHUBAEMBIM BapHaHTaM, pyo.

Cratpu 3aTpar

ba3oBblii BapuaHT

[IpoekTupye-
MBII BapUAHT

OtkioHenus (+,-)
MPOEKTUPYEMBII
BapHaHT B CpPaB-
HEHUU ¢ 0a30BbIM

1 2 3 4

1. MarepuanabHbIC 3aTpaThl: 928490 825095 103395
2. 3aTpatrhl HAa TEXHOJIOTUYECKYIO 15874046 9921279 5952767
ANEKTPOIHEPTUIO

3. 3apaboTHas 1u1aTa mpou3BO/- 18418 11202 7216
CTBEHHBIX pabounx

Htoro TexHomoruveckas ce0ecToun- 16820954 10757576 6063378
MocTh, CT

4. O6menpousBoacTBeHHBIE pacxo- | 193040 217091 -24051
1bl, Prp

Oxonuanue TadauIs! 2.6

1 2 3 4

5. OO011eX 035U CTBEHHBIE PACXOIBI, 4605 2801 1804
Pxo3.

Hroro mpousBoacTBeHHas ceOecTo- 17018599 10977468 6041131
uMocts, Crip

6. Kommepueckue pacxonbl, Pk 17019 10977 6042
Hroro nonHas cebectonmoctsh, Crn 17035618 10988445 6047173

2.6 PacueT OCHOBHBIX MOKa3aTelneil cpaBHUTENbHON 3(P(HEKTUBHOCTH

Pacuet rogoBoit 3xoHOMHM 1O TOJIHOM cebectonmoctu, ACH, py0., npousBoanM|

o ¢opmyie:

rIe

ACn = Cnl - Cn2,
ACm =17035618 - 10988445=6047173

IIPOEKTUPYEMOMY BapHaHTAM COOTBETCTBEHHO.

T'HYEeCKOM ce0eCTOMMOCTH B 0a30BOM BAapHUaHTC 3a CUHCT CHMIKCHHUA paCcXoJ0B Ha 3apa60T-

TexHonornyeckas ce0€CTOMMOCTb B MPOEKTUPYEMOM BApUAHTE MEHBIIE TEXHOJOA

(2.34)

Cnl, Cn2 - nonHas ce6eCTOMMOCTh T'0JIOBOTO BHIMTYCKA MPOIYKIIMH 110 0a30BOMY |
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HYIO TUIaTy M OOIIEXO035SHCTBEHHBIE HYK/BI, @ TAKXKE 32 CUET CHIKEHUS KOMMEPUECKHUX|
pacxo/IoB.

Pacuet mpuObLn OT peanu3anuy roA0BOro 00beMa METAION3AEIHH Mo 6a30Bo-
My U IPOEKTUpyeMOoMYy BapuaHTawm, 1, py6. paccuntsiBaem o gpopmyie (2.35).

CHauyaya paccuuTBIBaEM OTIYCKHYIO IIeHy MeTayutokoHcTpykuuu (LI, py6.) mo
dbopmyne (2.33) mo 6a30BOMy M MPOEKTUpYyeMOMy BapuaHTam. CpemHeoTpacieBoi KO-
duimenT peHTabenbHOCTH MPORYKUUH, K, , OHNpeAeNsolmuil CpeaHeoTpacIeByo
HOPMY JIOXOJHOCTH NMPOAYKIMU U YYUTHIBAIONIMNA M3MEHEHHE KauecTBa METajlonu3Jie-
ausi (HaleKHOCTh, JOJTOBEYHOCTh) B OKCIUTyaTallMd NPUHUMAeM pPaBHBIM COOTBET-

CTBEHHO B 6a30BOM BapuaHTe - 1,3; B mpoekTrpyeMom - 1,5.

=(C,*K, )N, (2.35)

rie N —romoBoit 00bem Beimycka uzaenuid, mt., N = 100

I, = (17035618- 1,3)/100 = 221463 py®.
I, = (10988445. 1,5)/100 = 164827 py®.

PaccunthiBaeM BBIpYUYKY OT pealii3aliy TOJ0BOT0 00beMa MeTayutons el (B)

1o 0a30BOMY M MPOEKTUPYEMOMY BapUaHTaM:

B=11*N (2.36)
B, = 221463 - 100 = 22146300 py®.
B, = 164827 - 100 = 16482700 py6.

Co0TBETCTBEHHO, MPUOBLIL OT peaIn3allii TOJOBOr0 00beMa METAJUIOU3IEINN B
COOTBETCTBUH ¢ (hopmyioit (2.33) mo 0a30BOMY U MPOEKTUPYEMOMY BapHaHTaM OyJeT
paBHa pa3HUIE MEKIY BBIPYUKOH U MOJHON ce0€CTOMMOCTBIO MPOU3BOACTBEHHOM MPO-

I'paMMBbI BBIITYCKa MeTaJ'IJ'IOI/IBI[eJII/Iﬁ
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N=B-C,, (2.37)
I, = 22146300 - 17035618 = 5110682 py6.
I, = 16482700 — 10988445 = 5494255 py6.

Hzmenenue (npupocm, ymenvuienue) npubsiiu Al B mpOEKTUPYEMOM BapUaHTE B COIO-

CTaBJICHUHU ¢ 0a30BBIM PacCCUUTBIBACTCA 110 q)OpMy.HCZ

AT=TI, - 1, , (2.38)
AT = 54942550 - 5110682 = 3835730 py6.

Omnpenenenre TOYku 06€3yOBITOUHOCTH (KPUTHYECKOTO O0OBhEMa BBITYCKAa METaj-
NoKOHCTpyKIMH, N,) IpoBoauM 1o ¢opmyne no 6a30BOMY M IPOECKTUPYEMOMY BapH-
aHTaM:

nocm

n-c¢,, ’ (2.39)

rae Ny, - kpuTuueckuili 00beM BBIIyCKa MPOAYKLUH, METAIUIOU3EINI B pacyeTe Ha
rox;

Crocr. - TIOCTOSIHHBIC 3aTpaThl (TIOJHAs C€0ECTOMMOCTh TOA0BOM MPOU3BOICTBEH-
HOW TIpOrpaMMBbI BBITycKa MeTaymionsaenuii C,, 3a BBIYETOM TEXHOJOTHYECKOW cebe-
CTOMMOCTH B pacueTe Ha rOJI0OBYIO IporpamMmy Bhinycka, C,);

[] - oTIrycKHas 1eHa METAJUIOKOHCTPYKITH, PYO./u3enue;

Crep - MEPEMEHHBIE 3aTPAThI, BKIIOYAIOIINE TEXHOIOTHYECKYIO Ce0eCTOMMOCTb

€MHULIBI U3J1eNusl, pyo./u3nenue.

Crep=Crex/N (2.40)
Cluep=16820954/100 = 168209,54 py6
Cuep=10757576/100 = 107575,76 py6
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17035918 - 16820954
ol = =4 mT
v 221463 —168210

10988445 -10757576
w2 = =51 mIT.
v 164827 -107576

Pacuet pentabenpHOCTH IpoAyKLIMHU, R, BbIMOIHIEM 110 hopMmyIie:

17

R=_-*100 (2.41)
= 2110682 )60 3006

17035618
= 2898255 446 5og4

10988445

PacdeT npou3BoIUTEILHOCTH Tpyia (BIpaOOTKa B pacyeTe Ha 1 MPOU3BOJICTBCH-
Horo pabouero (B 0a30BBIX LieHAaX), ThIC. py0./uei.), Il,, MPOU3BOIUM COOTBETCTBEHHO

1Mo 6a30BOMY U TPOCKTHUPYEMOMY BapUAHTAM:

B
I, =—
1 (2.42)
ol = 22146300 _ 4499060 py0./uen.
16482700

=5494233 py0./4enn.

mp2 =

Pacuer cpoka oKkynaemMocTu KanuTallbHbIX BlIOXkeHUH, T, mpousBoaum no ¢op-

MyJIe:
AK
T, =—2 (2.43)
AIT
0::5550720-684320::L44200a
3835730
Jlucm
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[Tociie mpoBeaeHUS SKOHOMHUYECKHX PACUETOB CTPYIIIHUPYEM PE3YJIbTUPYIOLINE

IO0Ka3aTe/IM SKOHOMHUYECKOM S(I)q)eKTI/IBHOCTI/I B BUJIC Ta6J'II/IIIBI.

Tabnuma 2.7 — TexHUKO-3KOHOMHYECKHE TTOKA3aTEeNIN MPOEKTa

Ka METAJJIOU3 ST )

Ne En. us- 3HayeHue mokas3areineu N3menenue
n/n | Iloka3zarenu Mepenust | ba3zoBbli Ba- [IpoexTupy- | moxasarenei
pHaHT eMblil Bapu- | (+,-)
aHT
1 |2 3 4 5 6
1 ["'010BO# BBITYCK MPOIYK- — 100 100 i
mun, N
2 Bripyuka oT peanmsaiuu ro-
JIOBOTO BBINIYCKa MPOAYKIUH, | PYO. 22146300 16482700 5663600
B
3 | Kanuransueie Bnoxenus, K | py0. 684320 5550720 -486640
4 | Texuonorueckas cebecton- | o 16820954 10757576 | 6063378
MOCTb MeTanaousnenus, C,
Oxkonyanue Ta0oaune 2.7
1 2 3 4 5 6
5 | IlomHas cebecTOMMOCTH TO-
JIOBOTO 00OBeMa BHITTyCKa Me- | pyoO. 17035618 10988445 6047173
Tannousaesmii, Cy
6 | IpuObumb ot peamusauun ro- | 5110682 5494255 -383573
JIOBOTO 00OBeMa BhITIycKa, I1
7 YucneHHOCTh IPOU3BOI- eIl 5 3 2
CTBEHHBIX pabounx, Y
8 | IIpou3BoaUTENBLHOCTH (BBI-
pabotka B pacuere Ha I mpo- | o | 4459960 5494233 -1064973
U3BOJICTBEHHOT'O paboyvero, B
0a30BbIX LeHax), [,
9 I;eHTa6eJ'II)HOCTI) MIPOTYKIIHH, % 20 50 30
10 | Cpok okymaemMocCTH JOMOJI-
HUTEIBbHBIX KaIIUTaIbHBIX rona 1,44
BioxeHui (T o)
11 | Touka 6€3yOBITOYHOCTH
(KpuTHYECKUi 00bEM BBITyC- | IIT. 4 ol -46

BriBoa: IlpensioskeHHBIN B MPOEKTE TEXHOJIOTHYECKUN CrIOCO0 CBApKU METaJIO-

uznenus >G(HEeKTUBEH, MPEXIe BCero, B cepe dKCIUTyaTalluu 3a CYET MOBBITIICHUS Ka-

4YCCTBA U YBCIIMYCHUS CPOKaA CHy}K6BI CBApPHbIX CO€,Z[I/IH€HI/Iﬁ MCETAJIIIOU3ICIINA.
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B cdepe nmpousBoacTBa u3AEIMs S3KOHOMHUS IO CeO0ECTOMMOCTH OobOecriedeHa 3a
CUET COKpAIlEHUs J0JIM OOIIENPOU3BOJACTBEHHBIX U OOLIEX03AHCTBEHHBIX PacXo0B B
yIIelbHOI ce0eCTOMMOCTH METAJION3/1EIHs, TIOCKOJIBKY 3TH 3aTpaThbl, OCTAaBasICh HEU3-
MEHHBIMU B LIEJIOM MO MPEANPHUATHUIO, CIIUCHIBAIOTCS HAa CEOECTOMMOCTD M3JEIHUNA MPO-

IMOPpLHHUOHAJIBHO 3apa60TH0171 IJ1aTe IMPOU3BOACTBCHHBIX pa601mx.

3 Meroanyeckas 4acThb

B TexHONMOTHYECKOW YacTH pa3pabOTaHHOTO JAMILIOMHOTO MPOEKTa pazpaboTaHa
TEXHOJIOTUs COOPKU M CBapKH pambl BuOpaTopa. B mporecce pa3paboTku mpeasiokeHa

3aMCHa MeXaHHSHpOBaHHOﬁ CBApPKH paMbl Ha 3]181(71’11?001/2061/}0 CB8APKY C UCNOIb306AHU-

em po60mu3up06aHH020 C6APOUYHOCO0 KOMNJIEKCA. I[J'I}I OCYIICCTBJICHUA JAHHOI'0 TEXHO-

JIOTMUYECKOro Ipoliecca pa3paboTaHa TEXHOJIOTUS, MPeAsoKeHa 3aMeHa COOPOYHOTo U
CBapOYHOro o0OpyIOBaHMS Ha 0OJIee COBPEMEHHOE, UTO II03BOJISIET HMCIIOJIb30BAaHUE
CBapOYHOI'0 aBTOMAaTa I MPOM3BOJACTBA Mpoliecca cBapku. Peanusanus pa3paboraH-
HOM TEXHOJIOTUU MpEANoJaraeT MmoAroToBKy padouynx, KOTOpble MOTYT OCYIIECTBISATh
AKCIUTyaTalUIo, HAJIAAKY, 00CIy)KUBaHNE U PEMOHT IIPEIJI0KEHHOTO 000PY10BaHMUSL.

K cBapouHbIM paboTaM 10 IPOEKTUPYEMOM TEXHOJOTUHU JOMYCKalTCA padbouyue
no npodeccun «Oneparop poOOTU3UPOBAHHON CBapKW» ypoBeHb KBanu¢pukauuu 3. B
0a30BO TEXHOJOTHMM PabOTHI BBHINOIHUIUCH pabounuMH 1o npodeccun «CBapLIUK ya-
CTUYHO MEXAaHU3HPOBAHHOM CBAapKHU ILIAaBIEHUEM» (4-TO pa3psaa), B CBSI3H C 3TUM Lie-
aecooOpa3Ho pa3paboTaTh IporpaMMmy HEPENOATrOTOBKM padOYMX CBApOYHOW crenua-

JU3ALMK U TIPOBECTH IAHHYIO MPOTPAMMY B paMKax MPOMBIILIEHHOTO IPEANPUsTHS.
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Jlns pa3paboTKu mporpaMMbl MEPENOArOTOBKHA HEOOXOJUMO U3YUYHTh U MPOAHa-
JU3UPOBATh TAKHME HOpPMATUBHBbIE NOKyMEHTHl Kak I[IpodeccroHanbHble CTaHAAPTHI.
Ipogpeccuonanvuuiii cmanoapm siBIsieTCS HOBOM (popMoii onpeeneHus: KBaaupuKauu
pabOTHUKA MO CPAaBHEHHUIO C €IUHBIM Tapu(HO-KBATU(PUKALMOHHBIM CIIPABOYHUKOM
paboT u npogdeccuil pabounx U €IUHBIM KBATU(UKALMOHHBIM CIIPABOYHUKOM JTOJIKHO-
CTEW PYKOBOJUTEIIEH, CIEHIHATUCTOB U CITYKAIIUX.

IIpogpeccuonanvuvie cmanoapmvl NPUMEHATOMCA:

— paboTtonaTenssMu ipu (GOPMUPOBAHNUU KAAPOBOM NMOJUTHKU U B YIIpaBiie-
HUU MEPCOHAJIOM, NPU OpPraHU3allMu OOYYEHHs U aTTecTali pabOTHUKOB, pa3padoTKe
JOJDKHOCTHBIX MHCTPYKUUH, TapupuKauuu paboT, IPUCBOESHUU TapU(PHBIX Pa3psioB
pabOTHUKAM M YCTAHOBJIEHUM CHUCTEM OIUIATHI TPYJA C yUETOM OCOOEHHOCTEN OpraHu-
3alliy IPOU3BOJICTBA, TPY/Ja U YIPaBICHUS;

— o0Opa30BaTeNbHBIMH OPraHu3alusIMUA MPO(ECCHOHAIBHOTO O0pa30BaHMS
pu pa3zpaboTKe NpoPecCHOHAIBHBIX 00pa30BaTEIbHBIX IPOTPAMM,;

- npu pa3paboTKe B yCTaHOBJICHHOM MOPSAKE (eiepanbHbIX rOCyAapCTBEH-

HBIX 00pa30BaTENbHBIX CTAHIAPTOB MPO(HECCHOHATEHOTO 00pa30BaHus.

3.1 CpaBuutenbHbii aHanu3 [IpodeccroHanbHbIX CTaHAAPTOB

B nanHoM ciyyae paccMOTpuM cliieiytonue npodeccuoHanbHble CTaHIapPThI:

1. IIpodeccuonanpupiii ctangapt «Cpapmuuk» (kog 40.002, per. Ne 14, npukas
Muntpyna Poccun Ne 7011 ot 28.11.2013 r., 3apeructpupoBan MuHioctom Poccun
13.02.2014r., per. Ne 31301)

2. Ilpodeccuonanbublii cTangapT «CBaplIMK-ONEpaTop MOJHOCTHIO MEXaHU3H-
POBaHHOM, aBTOMaTHYECKOW U poOoTtu3upoBaHHOU cBapku» (koa 40.109, per.Ne 664,
[Ipukaz Muntpyna Poccun Ne 916u ot 01.12.2015 r., 3apeructpupoBad MuHOCTOM
Poccum 31.12.2015 r., per. Ne 40426).

Ha mepBom sTame paccMoTpuM (DYHKITMOHAIBHYIO KapTy BHIIOB TPYIOBOW Jes-

TeIBLHOCTH 10 Mpodeccun « CBAPIIUK YACTHYHO MEXAaHU3UPOBAHHOW CBAPKH TUIABJICHH-
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em» (4-ro paspsiia), Tak Kak B 0a30BOil TEXHOJIOTUU CBAapOYHbIE PaOOTHI OCYILECTBIIS-

I0TCA C MPUMCHCHHUEM HOHyaBTOMaTH‘ICCKOﬁ CBApKH B CPCAC 3allIUTHBIX I'a30B.

Tabmuma 3.1 — OyHKIMOHAIBHBIE XapaKTEpPUCTUKU pabouux mnpodeccuit «CBapimk
YaCTUYHO MEXAaHU3MPOBAHHOM CBAapKH IUIaBlIeHHEM» (4-ro paspsna) u «Onepatop po-
OO0TU3UPOBAHHOM CBapKN» 3 YPOBEHb

Xapaxmepucmuxu | CBapIMK 4YacTUYHO  MeXaHU3MpoBaHHOU | Omneparop poOOTH3NPOBAaHHOK
CBAapKH IUIABJICHUEM CBapKH
1 2 3
Tpyoosas  ¢hynk- | HacThuHO ~ MeXaHU3UpOBaHHAas  cBapka | [loJHOCTBIO MeXaHW3WpOBaHHAs M
yus (HarulaBKa) IUIABJIEHUEM CIIOXKHBIX U OTBET- | aBTOMATHYECKasi CBapKa IUIaBICHU-

CTBEHHBIX KOHCTPYKIMH (00opynoBaHus,
W3JIeNIN, Y3JI0B, TPYOOTPOBOIOB, JAcTalieil)
U3 Pa3MUYHBIX MaTepUaoB (CTajel, yyryHa,
[[BETHBIX METAJJIOB U CIUIABOB), IpeIHA3HA-
YEHHBIX I PaOOThHl MOJ AABICHHEM, IOJ
CTaTHYECKUMH, TUHAMHYECKUMH U BHOpAIy-
OHHBIMU Harpy3Kamu

[Tponomxenue Tadauibl 3.1

€M MCTAJNIMYCCKUX MATCPHAJIOB

1 2 3
Tpynoseie  neii- | [IpoBepka paboTocriocoOHOCTH U UcnpaBHO- | M3ydaer [IPOU3BOACTBEHHOE
CTBUSA CTH CBapOYHOIO OOOPYAOBAaHUS JJS YaCTHY- | 3aJlaHUE, KOHCTPYKTOPCKYIO U
HO MEXaHM3MPOBAHHOW CBAapKW (HAIUIaBKU) | IPOU3BOJCTBEHHO-

IUIaBJIEHUEM, HACTPOWKa CBApOYHOTO 000py-
JOBaHUSI JJII YaCTUYHO MEXaHU3WPOBAHHOM
CBapKH (HAIUIAaBKH) IUTABJICHHUEM C YYE€TOM
€ro CIENHaTU3UPOBAHHBIX (YHKIUN (BO3-
MO>XHOCTEH).

BrinosiHeHNE YaCTUYHO MEXAHU3UPOBAHHOU
CBapKH (HaIJIaBKH) IJIABJICHUEM paMbl BHO-
paTtopa

TEXHOJIOTUYECKYIO TOKYMEHTAIINH.
l'otoBuT pabouee mecTto U cpen-
CTBa WHAMBHyaTbHOH 3aIUTHI.
[IpoBepsier pabOTOCIIOCOOHOCTH U
UCTIPAaBHOCTh CBapOYHOTO
000py/IOBaHUs Ul CBAPKHU B Cpelie
3alIUTHBIX TA30B.

Heobxooumvie

[IpoBepsiTh pabOTOCTIOCOOHOCTh W HCIIPAB-

Onpenenarpb paborocrto-

VMeHUS: HOCTh CBAapOYHOTO 000OpyHOBaHMs i 4a- | COOHOCTh, MCIPABHOCTH CBapOYHO-
CTUYHO MEXaHU3UPOBAHHOU CBapKH | T0 000pynOBaHMS AJS MOJHOCTBIO
(HarUTaBKM) TUIABJICHHWEM, HACTpauBaTh CBa- | MEXaHW3UPOBAHHOW M aBTOMAaTHYe-
pouHOe 000pynOBaHHE AJIS YACTUYHO MEXa- | CKOM CBAapKU IUIABJICHUEM U OCY-
HU3UPOBAHHON CBapKu (HAIUIaBKM) IJIaBJie- | MIECTBISATH €r0 MOATOTOBKY.
HUEM paMbl BUOpaTopa [IpumeHaTH cOOpOYHBIC
npucnocoOiaeHus s cOOpKH U
CBapKH B CPEJIC 3aILUTHBIX I'a30B
Heo6xoaumeie Crienmanu3upoBaHHble  QyHKIUM  (BO3- OcHOBHbIE ~ TUIBL,  KOH-
3HAHUSA MOYKHOCTH) CBapOYHOI'0 O0OpYIOBaHMS ISl | CTPYKTUBHBIE 3JIEMEHTHI U Pa3Mephl
YaCTMYHO  MEXAHHU3MPOBAaHHOW  CBAapKH | CBAPHBIX COEIUHEHWM, BBINOJIHSIE-
(HaruIaBKM) IUIaBJICHUEM. MBIX TIOJHOCTBIO MEXAHW3UPOBaH-
OcHOBHBIE THUIBI, KOHCTPYKTHBHBIE 3JIe- | HOW M aBTOMAaTHYECKOH CBapKoOu
MEHTBl M pa3Mepbl CBapHbIX COEAMHEHUH | MJaBlieHMEM M 00O3HAa4YeHUE UX Ha
CIIOXKHBIX M OTBETCTBEHHBIX KOHCTPYKLMH, | uepTexax.
BBINOJIHAEMBIX YAaCTUYHO MEXaHU3HPOBAH- YCTpOUCTBO CBapO4YHOIO M
Jluem
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HOU CBapKOM (HAruIaBKOM) MJIaBIICHUEM.

BCIIOMOTATEeNIFHOTO  00OPYAOBaHUS
JUIsL TIOJIHOCTBIO MEXaHW3UPOBAH-
HOM W aBTOMAaTUYECKOM CBApKU
IUTABJICHUEM, HAa3HA4YE€HUE U YCIIO-
BUS paboThI KOHTPOJIBHO-
U3MEPUTENIBHBIX PUOOPOB.
CBapouHble aBTOMAThl IS
CBapKH B CPEJIC 3aILUTHBIX I'a30B

lpyeue xapaxme-

OO6nacte pacnpocTpaHEHUs YaCTUYHO Me-

OO6nactp  pacnpocTpaHeHHs B

pucmuku. XaHW3UPOBAHHOW CBapKM (HAIJIABKH) IUIaB- | COOTBETCTBUM C JAHHOM TPYAOBOM
JICHHEM B COOTBETCTBUU C JIaHHOW TPYIOBOH | yHKILMEH: CBapKa AyroBasi B Cpezie
(GyHKLMEeN: MEXaHU3UPOBaHHAsl CBapKa paMbl | 3alIUTHBIX Ia30B paMbl BUOpaTOpa
BUOpaTOpa

Xapaxkmepucmuxu IIPUXBATKA DJIEMEHTOB KOHCTPYKLMHU 4Ya-

BbINOJIHACMbIX pa- | CTHMMHO MEXaHU3UPOBAHHOW CBapKOM IIaB-

oom: JICHUEM BO BCEX IPOCTPAHCTBEHHBIX IOJIO-

JKEHUSAX CBAPHOTO I1IBa;

YaCTMYHO MEXaHHU3HpPOBaHHas  CBapka
(HamuIaBKa) TUTABJICHUEM CIIOXKHBIX U OTBET-
CTBEHHBIX KOHCTPYKIUH THMa pambl BHOpa-
TOpa

Bv1600: pe3ynomamom cpanenus QyHKYUOHAbHLIX Kapm paboyux no npogec-
cusim «CBapIllK YaCTUYHO MEXaHU3UPOBAHHOW CBapKH IUIaBlieHHEeM» (4-r0 paspsiia) u

«Oneparop poOOTU3UPOBAHHOM CBAPKM» SBIISIETCS CIIEAYIOLIEE:

HeoOxoauMble 3HAHU:

OnpenensaTh padbOTOCIIOCOOHOCTh, HCIIPABHOCTh CBAPOYHOTO 000OpPYHAOBAHUS IS
HOJHOCTBIO MEXaHU3UPOBAHHON M aBTOMATHYCCKOW CBApKH ILIABJICHHEM M OCYIICCTB-
JSATh €ro MOAroTOBKY. IIprMeHSTh cOOpOYHBIC IPHUCITOCOOICHUS JIIsi COOPKU AJIEMEH-
TOB KOHCTPYKUHMHU (M3JENIHMA, y3JI0B, JeTaiei) moa cBapky. ITonb3oBaThcst TEXHUKOMN
HOJHOCTBIO MEXaHHU3WPOBAHHON M aBTOMATHYECKOW CBAapKH IUIABJICHHUEM MeETaUIHye-
CKHX MarepuaioB. KOHTpOIMPOBATh MPOIECC MOTHOCTHI0O MEXaHU3UPOBAHHON M aBTO-
MaTHYECKON CBAapKH ILIABICHUEM KU pabOTy CBAPOYHOrO OOOPYAOBAaHHS JJIsS CBOEBpE-
MEHHOW KOPPEKTHPOBKH PEKHUMOB B CIIydae OTKJIOHEHUH MapaMeTpoB Ipoliecca cBap-
KH, OTKJIOHEHHH B paboTe 00OpYyMOBaHUSA WU MPH HEYIOBICTBOPUTEILHOM KauyeCTBE
CBApHOI'O COCAMHEHHUS. [IpUMEHATh M3MEPUTEIBHBIN MHCTPYMEHT Ui KOHTPOJSA CO-

OpaHHBIX ¥ CBAPEHHBIX KOHCTPYKIUNA (M3CIINMA, Y3JI0B, JETaJICi) HA COOTBETCTBHE TpE-
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OOBaHMSAM KOHCTPYKTOPCKOM W TIPOW3BOJICTBEHHO-TEXHOJIOTHUECKOW TOKYMEHTAIIUH.

I/ICHpaBH}ITB BBIIBIICHHBIC ,He(i)eKTBI CBApPHbIX COCIUHECHUM.

Heobxonumeie ymeHust:

OCHOBHBIE TUIIbI, KOHCTPYKTHUBHBIE 3JIEMEHTBI U Pa3MEPBI CBAPHBIX COEAUHEHNUN,
BBITIOJIHSAEMBIX ITOJTHOCTBIO MEXaHU3UPOBAHHOM M aBTOMATUYECKOM CBAPKOM ILIABJICHU-
eM, 1 0003HaYeHUE UX Ha YepTekax. YCTPOMCTBO CBAPOUHOI'O M BCIIOMOTATEIHLHOTO
000OpyI0BaHUs Jisl MOJHOCTHIO MEXAHU3UPOBAHHOW M aBTOMATUYECKOM CBApKH ILJIaB-
JICHHEM, Ha3HauY€HUE U YCJIOBHUS pabOThl KOHTPOJIbHO-U3MEPUTENbHBIX MPHUOOPOB. Bu-
bl U Ha3HaY€HUE COOPOYHBIX, TEXHOJOTUYECKUX MPUCHOCOOTIEHUI M OCHACTKU, HC-
MOJIB3YEMBIX JUJIs1 COOPKM KOHCTPYKLHH TOJ MOJHOCTHIO MEXAHU3UPOBAHHYIO U aBTO-
MaTUYECKYIO CBAPKY IUaBieHUEM. OCHOBHBIE IPyNIIbl U MapKH MaTepuajoB, CBApUBa-
€MBIX IMOJHOCTHI0O MEXaHU3UPOBAHHOW M aBTOMATUYECKOW CBAapKOH IuiaBieHueMm. Cpa-
pOUYHBIE MaTEpHUaibl IS NMOJHOCTbIO MEXAHU3UPOBAHHOM M aBTOMATUYECKOW CBAPKHU
iaBieHreM TpeOoBaHUs K COOpKEe KOHCTPYKIMH O] CBAPKY. TEXHOIOTHS MOTHOCTHIO
MEXaHU3UPOBAHHOW M aBTOMATHYECKOW CBAapKHU IJIaBJICHHEM. TpeOoBaHUS K KaueCTBY
CBapHBIX COCIMHEHM; BUJIBI U METO/bI KOHTPOJIs. Buasl 1eekToB cBapHBIX coelnHe-
HUM, OIPUYMUHBI UX O0pa3oBaHUs, METOAbI MPEAYNPEKACHUS U CIOCOOBI YCTpaHEHHUS.
[IpaBuia TEXHUUECKOW PKCIUTyaTallMM 3JIEKTPOYCTAaHOBOK. Hopmbl 1 mpaBuia moxap-
HOM 0€30MacCHOCTH NP MPOBEIECHUU CBAPOUHBIX padoT. [IpaBuna skcryaranuu ra3o-
BbIX OamioHoB. TpeboBaHusi OXpaHbl TPYya, B TOM YKCIIE HA pabo4yeM MecCTe.

Ha ocHOBaHMM BBISIBIEHHOTO CpaBHEHHUS BO3MOXHO pa3paboTaTh cojeprKaHHe
KpPaTKOCPOUYHOI MOArOTOBKHU Mo npodeccun «Onepatop poOOTU3UPOBAHHON CBapKU» U
MPOBECTH JaHHYIO pabOTy B paMKax MPOMBIIIJICHHOTO MPEeANpHUsITHs 0e3 OTpbIBa OT

MIPOMU3BO/ICTBA.

3.2 Pa3zpaboTka y4eOHOro MjaHa MepernoAroToBKA Mo mpodeccuu «Omeparop

POOOTU3NPOBAHHON CBapKU»
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B cootBercTBUM ¢ pexomeHmanusamu MHcTuTyTa pa3Butus npodhecCuOHATBHOTO
oOpa3zoBaHMs y4eOHBIN IJIaH JJIs MEPENOJrOTOBKU pabouMX MpeaycMaTpuBaeT HauMe-
HOBaHWE W TOCJICIOBATEIHLHOCTh M3YUYCHUS MPEIMETOB, paclpenesieHne BPEeMEHH Ha
TEOPETHUECKOE M MPAKTUYECKOE 00ydYeHUE, KOHCYJIbTAINN U KBATU(UKAIIMOHHBIN JK-
3ameH. TeopeTuueckoe oOydeHHE MPHU MEPENOArOTOBKE pabOUYMX COAEPKUT IKOHOMHU-
YECKUM, OOIIEOTPACICBON U CHeruaibHbId Kypchl. COOTHOIIIEHNE Y4EOHOTO BpEMEHU
Ha TEOPETUYECKOE U MPaKTUYECKoe 00yUeHHUE IPU MEePENOArOTOBKE OMPEAeIsaeTcs B 3a-
BUCHMOCTHU OT XapaKTepa U CIOXKHOCTH OCBaMBaeMou mpodeccuu, CpokoB U crienudu-
ki TmpodeccruoHanbHOTO 00yueHus paboumx. KoinuecTBO 4acoB Ha KOHCYJIbTAIlUU
OMpeeNsieTcss Ha MEeCTax B 3aBUCMMOCTH OT HEOOXOJUMOCTH 3TOM paboThl. Bpems Ha
KBATM(DUKAIIMOHHBIN 9K3aMEH MPeayCMaTPUBACTCS IS IPOBEACHUS YCTHOTO OINpoca U
BBIJICIISIETCS] U3 pacyera 10 15 MuHYT Ha ogHOTO oOydaemoro. Bpems Ha kBanudukam-
OHHYIO ITPOOHYIO PabOTy BBIJEIAETCS 3a CUET MPAKTUUECKOTO 00yUYEHHUS.

Hcxons U3 CpaBHUTEIBHOTO aHalW3a KBaTU(UKAIIMOHHBIX XapaKTEPUCTUK U pe-
koMmeHAanuid MucTtutyTa pasButus npodecCHoHaIbHOTO oOpa3oBaHus, pa3paboTaH
y4eOHBIN TIJIaH MEePenoATroTOBKHA padounx 1o npodeccun «Oneparop poOOTU3UPOBAH-
HOU CBapKW», KOTOPHIN TipeacTasieH B Tabmuie 3.4. [IpomomkurenbHOCTh 00ydueHus 1

MECHIILI.

Tabmumna 3.4 - YdeOHBIN IJIaH MEepernoAroToBKM padbounx mo mpodeccun «Omeparop
POOOTH3UPOBAHHON CBAPKW» 3-TO KBAIM(UKAITMOHHOTO pa3psiia

Howmep HaunmenoBanue pa3nenoB Tem KommuecTBo

paszzgena 94aCcOB BCETO

1. TEOPETMYECKOE OBYUYEHUE 62

1.1 OCHOBBI ’KOHOMHKH OTPACIIU 3

1.2 MarepuanoBeieHue 3

1.3 OCHOBBI 2JIEKTPOTEXHUKA 2

1.4 UreHue yepTexen 2

1.5 CrenrexHoJIOTHs 52

2. IMPOU3BOJCTBEHHOE OBYYEHUE 122

2.1 YpaxHeHus: 1o poOOTH3UPOBAHHON CBApKE HECIIOXKHBIX AeTaneld Ha | 36
y4eOHO-TIPOU3BOJICTBEHHOM yYacTKe

2.2 Pabota Ha npennpusitun 86
Koncynbranuu 2
KBanugukamoHHbIi 3K3aMeH 8
UTOI'O 194

Jluem
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Peanmaunﬂ pa3pa60TaHHoro y‘le6HOFO I1aHa OCYmECTBIIACTCA OTACIIOM TCXHMU-

YECKOT0 00y4YEeHHsI IPEATPUSATHSI.

3.3 PazpaboTtka yueOHoM nporpaMmmsl npeameTa « CrienTeXHOI0TUsh»

OcHOBHOI 3a7aueil TeOpeTUYECKOro 00yUYeHus sBIAETCS (POpMUPOBAHUE Y O0Y-

YyaeMbIX CUCTEMBI 3HaHUH 00 OCHOBax COBpCMCHHOﬁ TCXHHUKH U TCXHOJIOTUH ITPOU3BOI-

CTBa, OpraHU3ally TpyAa B 00beMe, HEOOXOAUMOM JUIsl IPOYHOTO OBJaJAeHUs Tpodec-

cuel W JanpHenIero pocra npodeccuoHaabHOM KBamudukanuu padounx, popmMupoBa-

HAHA OTBETCTBEHHOI'0 OTHOUIEHWS K TPyAYy M AKTMBHOM >XWU3HEHHOM nosuuuu. IIpo-

rpamMma mnpecameTra «CHGHTﬁXHOJ’IOFI/IH» p33pa6aTI>IBaeTC$I Ha OCHOBC KBaJII/I(I)I/IKaHI/IOH-

HOM XapaKTepUCTHKHU, YICOHOTO TIJIaH MEePEernoAroTOBKU U yueTa TpeboBaHuii paboTosa-

TEJIEH.

Tabnuma 3.5 — Tematuueckuii man npeamera « CreUTEXHOIOTHD)

Ne HanmenoBanue Temsl Kon-Bo
n/n 4acoB
1 VIcTOYHMKM NUTaHUs 7151 pOOOTU3UPOBAHHON CBApKU 8
2 CBapoyHbIC MaTepUATIBI 6
3 O6opynoBanue st poOOTU3MPOBAHHON CBAPKH 10
3.1 YCTpOoiCTBO M OCHOBHBIE Y3JIbI pPOOOTH3WPOBAHHOTO CBAPOYHOTO aBTOMATa | 5
3.2 TunoBble KOHCTPYKIIMHM CBAPOYHOM F'OJIOBKH S)
4 TexHonorus po6OTU3UPOBAHHON CBAPKHU 10
5 KoHTposb kauecTBa CBapHBIX MTBOB 10
6 Texnuka Ge30macHOCTH PH paboTe HA ABTOMATUYECKUX CBAPOYHBIX ycTa- | 8
HOBKax
HUroro: 52

B nanHOM nporpamMme npeaycMaTpuBaeTCs N3yYEHUE TEXHOJIIOTUU U TEXHUKH PO-

OOTHU3MPOBAHHON CBapKH, YCTPOMCTBO pabOThl U HKCILTyaTallM OOOPYIOBaHHUS pas-

JIMYHBIX TUIIOB, MApPOK U MOI[H(i)HI(ElHHIZ.
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3.4 Pa3paboTka miiaHa - KOHCIIEKTa ypoKa

B pamkax teopermdeckoro oOyueHus mo mpeamery «CHENTEeXHOJIOTHS» HaMU
pa3paboTaHa METO/IMKA MPOBEICHUS yPOKa.
Tema ypoka «YcTpoiicTBa M MpHUHIUMIT pabOTHl cBapoyHOro podora Fanuc Arc

Mate 100iC/8L»

Lenwn 3ausaTus:

Obyuarowas. OopMupoBaHre 3HAHMNA 00 YCTPOWCTBE M OCHOBHBIX y3JlaX CBa-
pounoro po6ota Fanuc Arc Mate 100iC/8L, nx Ha3HaYeHUU ¥ IPUHIIATIE PAOOTHI.

Passusarowas: pa3BUBaTh TEXHUYECKOE U JIOTUYECKOE MBIIINICHUE, TaMsTh, BHH-
MaHue.

Bocnumamenvuas: BOCIUTHIBATh CO3HATENbHYIO NHUCUUIUIMHY Ha 3aHSATHH, OT-
BETCTBEHHOCTh U O€pEeKHOE OTHOIIICHUE K 000pY0BaHUIO yUeOHOT0 KaOWHETA.

Tun ypoka: ypoK HOBBIX 3HAHHM.

MeTtoabl O6V‘{CHI/IHI CHOBCCHBIﬁ, HaI‘JI}IIIHblf/'I, 00BSACHUTEIHLHO HUIUIIOCTPATHUBHBIC

MECTOIBbI.

JIugakTruueckoe obecrnieyeHue 3aHITHSL.

— mnakaT «KoncTpykius ceapouroro aBromara Fanuc Arc Mate 100iC/8L»

CTpvyKTYpa YpOKa:

1. Opranu3zallMOHHBIN MOMEHT;

2. [loaroroBka 00y4aroluMXxcsl K U3y4E€HUIO HOBOT'O MaTepuaa;
3. CooOmieHne TeMbl U 11€JIH 3aHATHS;

4. AkTyanuzanysi OOPHBIX 3HAHU;

5. M3nmoxenune HOBOro Marepuana;

6. [lepBuuHOE 3aKpeMIICHUE U3YYEHHOTO MaTepHaa.

7. Belmaya momamiHero 3agaHusl.

Il1aH-KOHCIIEKT
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Taomuna 3.6 - [[lnaH-KOHCIIEKT

IInans! 3aHsITH,

Coneprxanue yueOHOTO MaTeprala

MeTtognueckast eITeb-

3aTpaThl BpEMEHU HOCTb
1 2 3
Opranu3anuoH- | 3apaBCTBYHTE, CAIUTECh, PUTOTOBBTE TeTpaau | [IpuBeTCTBYI0 OOydJaronux-
HBII A aBTOPYYKH. Csl, MIPOBEPAIO SIBKY U TIO-
MOMEHT SMUH. TOBHOCTD K 3aHSTHIO.
[MoaroroBka Tema pazuena cerogusimaero 3anatus «O6opy- | Coobmaro Temy paszziena u
oOydJaronuxcst K | JoBaHHUE I pOOOTHU3MPOBAHHON CBapKH» Tema | 3aHATHS, OOBICHSIO 3HAYM-
H3YYEHUIO 3aHSATHUS: «Y CTPOICTBA U MPUHIIMI PAOOTHI MOCTb U3YYEHHUS
HOBOT'O MaTepu- | cBapouHoro podora Fanuc Arc Mate 100iC/8L» | Tembl. MOTHBHPYIO Ha IIpO-
ana 10 MmuH Lenp wnamero 3ausaTtus: «DopMupoBaHue 3HA- | AYKTUBHOCTH pabOTHl  Ha
HUM 00 YCTpOWCTBE W OCHOBHBIX y3/1aX CBapod- | 3aHATHU. O3ByUHMBaIO IIEINb
Horo pobora Fanuc Arc Mate 100iC/8L, ux | ypoxa.
HA3HAYEHUH U PUHLIUIIE PabOTHI»
AKTyanuzanus Jlyis Toro uto Obl MPUCTYNUTH K U3ydeHHIO Ho- | [Ipennarato  oTrBeTuTh Ha

OIOPHBIX 3HAHUI
15 muH.

BOI'0 MaTepuaja IOBTOPUM paHee MPOUICHHBIN
Marepuai o BOIpocam:

1. Yem otinyaercs ammapar Juisi MEXaHU3UPO-
BaHHOI CBapkH OT amnmapara Ajs poOOTHU3HPO-
BaHHOW cBapKu?

2. Pacckaxxute o cucteme 0003HauYEHUs CBa-
POYHBIX POOOTOB.

[Tponomxkenue Tadauib 3.6

BOTIPOCHI TI0 JKETAHUIO, €CITH
HEeT OKENAIONINX, OIpallu-
Bal0 BEIOOPOYHO.

1

2

N3noxxenue Ho-
BOr'0 MaTepuasa
35MunHyT

Xopomo! IloBTOopwin mnpeaslaynIyro Temy, a
Tereph MPUCTYNMHM K HM3YyYEHHIO HOBOTO MaTe-
puaia mo clueayruemMy rmiaHy:

OCHOBHBIE Y3JIBI 1 MEXaHU3MBI CBAPOYHOTO PO-
Oorta;

CBapoyHbIMH pOOOTaMH TIPUHATO Ha3bIBaTh
MTOJTHOCTBIO aBTOMATH3UPOBAHHBIC CHCTEMBI JIJIS
BBITIOJITHCHUSI CBApPOYHBIX PabOT C BO3MOXKHO-
CTBIO IPOTPAMMHUPOBAHUS.

OcHOBHBIE 3a/1auu, KOTOPBIE MpecieayeT podo-
TH3aIUs — 3TO BBIBOJI YEJIOBEKA U3 CBapOYHOM
30HBI, TIOJIHAsI aBTOMAaTH3AIMs MTPOU3BOJICTBA, a
3HAYUT U TIOBBIIICHHE MPOU3BOIUTEILHOCTH B
HECKOJIbKO pa3. B Hacrosimee Bpemsi IIMPOKO
MPUMEHSIETCS aBTOMAaTHUYecKass CBapka. ITO
0O0BSCHSIETCS OOJBIIION MPOU3BOAUTEILHOCTBIO,
KAaueCTBOM IIIBA U SKOHOMHUYECKH IIeTIecoo0pas-
HBIM peIIeHHEeM. ABTOMATHYECKasi CBapKa IIHU-
POKO TIPUMEHSETCS Ha KOHBEHEPHBIX JIMHUSAX B
MalTHHOCTPOSCHUH TIPU CBApKEe KOPIYCOB BCEX
BUJIOB TPAHCIIOPTHBIX CPEICTB U CTPOHUTEIHHO-
MOHTQXHBIX KOHCTPYKIIMM TIPH WX TpeaBapu-
TeIbHOU COOpKE M CBapKe U T. 1.

[Ipomy ywyamuxcs 3anucarb
OmnpelesieHue, 4YTO TaKoe
CBApOYHBIA aBTOMAT M €ro
Ha3Ha4YCHHUE.

OOBACHSIO OCHOBHBIE 3aJ1a-
YM 10 BHEJPEHHUIO B TEXHO-
JIOTHH POOOTOB.
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JlaBaiiTe paccMOTpPHM OCHOBHBIE Y3JIbI poOoTa
Fanuc Arc Mate 100iC/8L

3axBar

-~

Manunynstop T—— .

IToBopoTHBIN
y3eIn

OcHoBaHHE
CBﬁpO‘leII/I pOﬁOT COCTun1 ns moaann1CCKOU

gacTu (COOCTBEHHO po0OOTa) U CUCTEMBI yIIPaB-
nenusi. Mexannyeckasi 4acTb poOOTa UMeEeT To-
JIBUKHYIO PYKY M MIAPHUPHYIO KUCTh, B 3aXBaTe
KOTOPOW 3aKpervisieTcss padounii MHCTPYMEHT.
CBapouHbIil poOOT, JAOMOTHUTEIBHO KOMILIEK-
TyeTCs HEOOXOJAMMBIM CBapOYHBIM 00OPYI0Ba-
HueMm. Hampumep, cBapouHbIid poOOT AJis AYTro-
BOIl CBapKu B 3alllUTHOM Ta3e HMMeEET CBapoy-
HYIO TOpEJIKY, MEXaHU3M IO0Ja4d MPOBOJIOKH,
KacceTy, Ta30BYIO almaparypy, HCTOYHHUK

Oxonyauue Ta0aune 3.6

[Toka3piBato TmakaT «ocC-
HOBHBIE y3JIbl poboTa Fanuc
Arc Mate 100iC/8L»
JanpHelimee  0OBbsSCHEHHE
Bely 110 IJIaKaTy

Bwmecte pa3zbupaem ycTpoii-
CTBO MEXAHU3MOB, CXEMBI,
3allUChIBA€M OCHOBHBIC MO-
MCHTHI.

PacckaspiBaro U3 Kakux
3JIEMEHTOB COCTOUT POOOT.

JIMKTy10 1OJ] 3aIuUCh.

1

N3m.

Jlucm

Ne dokymeHma

lModnuck | Jama

HIT 44.03.04.614 113

Jlucm

72




MUTaHUS CBAPOYHOro0 TOKAa. B 3TOoM ciydae B
KadecTBe pabodyero WMHCTpyMEHTa poOoTa uc-
MOJIB3YETCsl CBAPOUYHAsl Topenka (Ipu IyroBoit
CBapKe) WJIM CBApOYHBbIC KJIEIU (IMPU KOHTAKT-
HOW TOUYEYHOH cBapke). MexaHu3M (YyHKIIHO-
HUPYET M0 OMpEeeNIEHHOIN IporpaMme, U MOXKET
OBITH TIEpENPOrpaMMUPOBAH. BakHBIN Kitaccu-
(UKAIMOHHBIA TIPU3HAK CBAPOYHBIX POOOTOB —
9TO YHUCIO CTENeHEeW CBOOOIBI, TO €CTh IIO-
JIBUKHOCTh MX pyku. C yBelIMUEHUEM KOJu4de-
CTBa CTENEHEW CBOOOMBI CBAPOYHOTO MAHHMITY-
JSTOpa, YCIOKHSAIOTCSI MPOU3BOJICTBEHHBIE 3a-
Jla4¥, KOTOPhIE CMOXET BBHIMOJIHUTH 3TOT MeXa-
HU3M. BaxxHo, 4To mpooOpa3 Takoro ycTpoii-
CTBa — JTO YeJOBeUYeCKas pyka, oonanaroras 37
NoABWKHOCTSIMH. OHAKO 3TO OOJBILIOE YHUCIIO,
KOTOpO€ OONBIIMHCTBY CBapOYHBIX POOOTOB
IpoCTO HEe TpeOyeTcs, TaKk KakK BBINOIHSIEMbIE
UM Ollepallid HE MHOTo4YHclIeHHbl. Hamuume
TpEX — BOCBMHU CTENEHEH CBOOOJBI CUUTAETCS
JIOCTaTOYHBIM. Y CTPOWMCTBA ISl BBIIOJHEHUS
CBAapOYHBIX PAbOT MOTYT OBITH CTaHIAPTHOTO
TUTA WJIA MOTYT IMPOU3BOAUTHLCS O] KOHKPET-
HBIM 3aKa3, UCXOMAS U3 TEXHUYECKHX TpeOoBa-
HUM 3aKa34HKa.

Paccka3sbiBaro 0 BO3MOKHBIX
KOMIUICKTAIMSX CBapOYHO-
ro po0oTa, B 3aBUCUMOCTH
OT TEXHOJIOTHYECKHX 33]1a4.

OOBSICHAI0, 4YTO SBIAETCS
pabouemM 3IeMEHTOM po0O-
Ta.

CrnymaTenu 3anuchiBaroT.

PacckaspiBaro 0 cCTemeHsIx
CBO0OO/TIBI po0oOTA.

OTtBeyaro Ha BOIIPOCHI CIIy-
HIaTEJICH.

[TepBuunoe 3a-
KpeIyieHue
15 mun

Brigaua gomani-
HEro 3ajaHus. 5
MHHYT

Bomnpocsr:

1.IloueMy BHEIPSIOT B TEXHOJIOTMYECKHH IIPO-
11eCC CBapOYHbIE POOOTHI?

2.M13 KaKkuXx 3JIEMEHTOB COCTOUT CBapOYHBIN PO-
601?

3.Uro Ha3wpiBaeTcs pabodMM SJIEMEHTOM CBa-
pouHoro pobora?

4.Kakoe 4ucio creneHeir cBoOOIbI UMEET CBa-
pOYHBIN POOOT?

Tenepp 3amuiieM JomaiiHee 3aJaHHE: MOBTO-
PUTH W3 KaKUX Y3JIOB COCTOUT CBApOYHBIN poO-
OOT U CKOJIBKO CTEIEHEN CBOOOIBI NMEET.

3agaro BOMPOCHI.
Ob6o06maro  oTBeThl 00yua-
IOIIHUXCSA

Pazbupaem pomamHue 3a-
JAaHWE, YTO HY)KHO IOBTO-
PHUTBH K CIEAYIOLIEH TEME.

MCTOI[I/I‘ICCKa}I 4aCTb JUITTIOMHOI'O ITPOCKTa PACKPbLIBACT Hay‘{HO-O6OCHOBaHHy10

TeJICHAPABIICHHYIO Y4eOHO-METOIMUYECKYI0 padOoTy TperoiaBartesisi, KoTopas o0ecrneyrnBa-

€T CAMHCTBO IUIAaHUPOBAHUS, OpraHu3alliid 1 KOHTPOJIA KadeCTBa YCBOCHHA HOBOI'O COACP-

KaHUsA O6ylleHI/IH. COI[Cp}KaHI/IC TEXHOJIOITMYCCKOro pasacia JUIVIOMHOI'O IPOCKTa ABUJIOCH

COCTaBHOM YacCThIO METOAUYECKOM pa3padoTKy.

Brimonsus Met OANYCCKYIO 4YaCTb AUIIJIOMHOI'O IIPOCKTA:
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- mydw ¥ npoaHamiupoBamm [IpodeccronanbHbplil cTaHmapt mo mpodeccuu
«Omneparop poOOTH3UPOBAHHOM CBAPKI»;

- COCTaBWJIM Y4eOHBIN IIIaH Ayt 00y4eHus mo npodeccuu «Onepatop poOOTH3UPO-
BAHHOM CBapKW»;

- pazpaboTtanm TeMaTUIecKuii TiaH mpenmera « CrenTexXHoIorusy;

- pa3paboTaiy IUIaH - KOHCIEKT ypoKa 1o mpeameTy «CHelTeXHOIOTUsD), B KOTOPOM
MAaKCHMAJIFHO MCTIONT30BAIN PE3YJIBTAThl pa3padOTKH TEXHOJIOTHUECKOTO pas/iena AUILIOM-
HOTO MPOEKTA;

- paspaboTany cpencTBa 00yUeHUs 7151 BRIOPAHHOTO 3aHSITHSI.

Cuauraem, 9TO JaHHYIO Pa3pabOTKy, BOZMOXKHO, HUCIIONB30BATh B MPOLIECCE MEPETIOATO-
TOBKH pabounx 1o npodeccun «Orneparop poOOTU3UPOBAHHON CBApKH», €€ COACPIKaHIe
CITIOCOOCTBYET PEIICHUIO OCHOBHOM 3a/1au TIPO(ECCHOHATIBHOTO 00pa30BaHMs - TIOJATOTOBKH

BBICOKOKBAT(DUIIMPOBAHHBIX, KOHKYPEHTOCIIOCOOHBIX KaIpOB pabovrX Mpodeccuil.
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B pesynbrare BBINMONHEHUS TUIUIOMHOTO MPOEKTa MHOM ObLI MpoaHaIM3UpOBaH

0a30BbI BapMaHT U3rOTOBJIEHUSI paMbl BUOPATOpA, BBISBIEHBI €0 MUHYCHI. bbun pac-

CMOTpPEHBI PYTHe CIIOCOOBI CBAPKH M BBIOpAH OJMH, IO KOTOPOMY U pa3padaTbIBajics B

I[EUIBHGﬁH.IGM I[HHJ'IOMHBIﬁ ITPOCKT. CI[CJ'I&HBI pacHuCThl pCIKUMOB CBAPKH.

Paccuurtana sxoHomMuueckast 3(p(PeKTUBHOCTh TPOESKTUPYEMOTO criocoda, KoTopas

70Ka3aia, 4YTo MPOEKTUPYEMBIN COCcO0 ABISETCS SKOHOMUYECKH BBITOJHBIM JJISL MIPO-

HN3BOJCTBA.

B AUIINIOMHOM ITPOCKTC IIPOU3BCACH PACUCT AKOHOMHUYECKOM 3(1)(I)€KTI/IBHOCTI/I oT

BHEJJPEHHUS MPOEKTUPYEMbIX TEXHOJOTHYECKHX pEeIIeHui, U pazpaboTaHa mporpamma

nepenoAroToBku mo mnpodeccun «OmepaTtop poOOTU3UPOBAHHON CBapKU» YPOBEHBb

KBasMpukamu 3.

1

CIIMCOK UCIIOJIb3OBAHHbBLIX NICTOYHHUKOB

AxkynoB, AWM. TexHonorus u 0OOpyIOBAaHUE CBapKu IUIaBIeHUEM /
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