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Pabouas nmporpamma
BbICOKOTEXHOJIOTHYHBIE KOMILIEKCHI 00Pa00TKH MaTepHaJIOB
Pazpabotana B coorBercTBuu ¢ OC BO:

CaMOCTOSITeThHO YCTaHABIIMBAEMbIi 00pa30BaTENbHBIN CTAHIAPT BBICIIET0 00pa3oBaHus - OakanaBpuatr DeaepanbHOe
TOCYZAapCTBEHHOE aBTOHOMHOE 00pa3oBaTesIbHOE yUpeXKCHUE BhICIIEro o0pazoBanus «HarmonaneHbI necie10BaTeIbCKA
TexHonoruueckuil yausepcutetr « MM CuC» no Hanpasnenuto moarotoBku 15.03.02 TexHonorndecknue MaliHbl 1 000pyAOBaHUE
(mpuxa3 ot 25.11.2021 r. Ne 465 0.B.)

CocraBlieHa Ha OCHOBaHUU yqe6Horo IJjiaHa:

15.03.02 Texunonorudyeckue MamiHel 1 06opynoBanue, MO-24 30.plx VHXHHUPUHT TEXHOJIOTHIECKOTO 000pYyJ0BaHNS,
yTBepKIeHHOTO Y4ueHbM coBeToM BO HUTY "MUCuC" 28.12.2023, mpotokoi Ne 5-23

Pabouas nmporpamMmMa 0j00peHa Ha 3aceJaHuu Kadeapbl
TexH0JIOTUM U 000PY/A0BaHUS 00PAOOTKH METAJIJIOB 1aBJIeHHEM
IIpoToxon ot 24.05.2024 1., Ne9

3aB. kaenpoii 'opdatiok C.M.




1. EJIN OCBOEHUSA

1.1|V3y4nTh KOHCTPYKIIMM MAIITMH U arperaToB BEICOKOTEXHOJIOTHYHBIX KOMIUICKCOB ISl TIOTy9eHUS CBapHBIX TPYO; MX
MacMOPTHBIC JAHHBIE U YCIOBUS TEXHUYECKOU IKCIITyaTalliu.

1.2| O0yuuts MeToIaM pacuéTa MPOYHOCTHBIX U CIICIUATBHBIX XapaKTCPUCTHK JIETAJICH, Y3JI0B U MEXaHU3MOB, CIIOCO0aM
MTOBBIICHUS UX HECYIIeH CIIOCOOHOCTH, HaI&KHOCTH M SKCIUTyaTAaIlIOHHON CTOMKOCTH.

1.3|OcymiecTBIATh paliMOHATBHEIN BEIOOP 000pYMOBAHUS IS TEXHOJIOTHICCKUX OTIEpaIldii; CaMOCTOSTEIHLHO
OpUEHTHUPOBATHCS B KOHCTPYKIHUSAX 000PYIOBAHUS IS MOJIYUYCHHS CBAPHBIX TPYO IO UepTekaM HITU B HATYPE; MPOBOTUTH
MAaCIOPTU3AIMI0 000PYI0BaAHHS; OLCHUBATh €r0 TEXHUYECKUI YPOBEHb; pa3paboTaTh TEXHUYESCKYIO JOKYMEHTAIIHIO 110
JKCIUTyaTaluu 000pyIOBaHUS.

1.4|I1pon3BoauTh pacy&Tsl (B TOM 4Hcie ¢ npuMeHeHneM DBM) OCHOBHBIX y3JI0B M MEXaHU3MOB Ha ITPOYHOCTD, )KECTKOCTh U
JIOITOBEYHOCTD; OMPEACIATh YCIOBHUS UX AKCILTyaTalHu.

1.5| Ananu3upoBaTh pabOTy OCHOBHOTO M BCIIOMOTATEIFHOTO 00OPYIOBaHMUS.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMBI

ux (pasaen) OIT: |51.B.JIB.01

2.1| TpeGoBanus K MpeBapUTEJbHOI MOAr0TOBKE 00Y4YaIOIIEroCs:

2.1.1| OkcriepuMeHTATBHBIC METOBI HCCIICIOBAHUS MAIIIUH

2.1.2| Teopust MEXaHU3MOB ¥ MaIlIUH

2.1.3| KU HUPHHT TEXHOJIOTHYECKHX MPOIECCOB METALTYPrUYECKOTO IPOU3BOICTBA

2.1.4| IeTanu MaIuH

2.1.5|HayuHo-uccrnenoBarenbckas paboTa

2.1.6| TexHONIOTHH KOHCTPYKIIMOHHBIX MaTEPHAIIOB

2.1.7| YuebHas mpakTHKa

2.1.8|DnexkTponpHrBoL METAJUTYPTUUECKUX MAIIUH

2.1.9(Mexanunka

2.1.10| TexHonoruyeckas (IPOEKTHO-TEXHOJOTMYECKas) IPaKTUKA

2.1.11|MarepuanoBeaeHue

2.2 | acoumiannbl (MOAYJIH) M MPAKTHKH, IS KOTOPHIX OCBOEHHE JAHHOW JUCHUTUIMHBI (MOIYJI51) HEOOX0UMO KaK
npeamecTByoIIee:

2.2.1 ABTOMaTI/ISaHI/Iﬂ 1 yIpaBJICHUEC TEXHOJOTMYCCKMMHU MalllMHAMU U TpoLeCCaMu

2.2.2 | IHI>KMHAPWHT TUPOTIPUBO/IA TEXHOJIOTUIECKHX MAIIUH

2.2.3|HaneXHOCTh TEXHOIOTMUECKUX MAIIUH

2.2.4] lehopMaIiioHHEIE MOJTYTTH

2.2.5|KommbroTepHoe MOZIEIMPOBAHUE U IPOSKTUPOBAHUE MAILIMH U arperaTtos

2.2.6|IloaroroBKa K mpoLeaype 3aluThl U Mporeaypa 3amuTsl BKP

2.2.7|IIpeaauioMHas MpakTHKA

2.2.8|DOkcrutyartanusi 1 peMOHT MalllMH U arperaToB

3. PE3YJIbTATBI OBYUYEHMNSA 11O JUCIIMIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIIUSAMHA

MK-3: Cnioco6eH ocyecTBIATH OPraHU3alHOHHO-TEXHHYECKoe ofecrnevyeHne PeMOHTOB METAJLTypPruiecKoro 0060py10BaHus

IIK-3.1: Pa3padaTbIBaeT TEXHOJOTHI0 BOCCTAHOBJICHHS H3HOIIEHHOT0 000PYA0BaHN S

3HaTL:

ITK-3.1-31 nepeyeHb ObICTPOU3HAIIMBAIOIIUXCS JETANIEH U Y3JI0B MPUMEHHUTENBHO K BHICOKOTEXHOJIOTUYHBIM KOMJIEKCAM LISt
00paboTKM MaTepHaJIoB IIPH IPOU3BOJICTBE CBAPHBIX TPYO M Npoduiieii, OCHOBHbBIE TEXHOJIOTHH BOCCTAaHOBIICHHS

MIK-2: Cnocoden OCYIIECTBJIATH OPraHu3aliMOHHO-TEXHUYECKOEC odecneuyeHue paﬁoT M0 TEXHUYCCKOMY 06CJ’Iy)Kl/lBaHPl]0
METAJNJTYPIru4ecKoro oﬁopyz]onamm

MK-2.2: AHAJTU3HPYET COCTOSIHHE OCHOBHOIO M BCIIOMOTaTe/IbHOI0 MeTAJLTYPru4ecKoro 06opya0BaHus

3HaTh:

[1K-2.2-31 0cHOBHOE U BCIIOMOTaTeIbHOE 000PYIOBAHNE BRICOKOTEXHOJIOTHIHBIX KOMIICKCOB Il 00paOOTKU MaTepraIoB MpU
MIPOU3BOJICTBE CBAPHBIX TPYO | mpodumeit

ITK-2.3: CocrasJisieT rpadMKu 0CMOTPOB METAJLIYPruYecKoro 06opy10BaHusl, NOAbEMHBIX MEXaHU3MOB, pa3padaTbiBaeT
HHCTPYKIUHU N0 TEXHHYECKOH IKCIUTyaTaluH 000PY/I0BaHHsI, CMa3Ke U YX0O1y 32 HUM

3HaTL:




[1K-2.3-31 TpeboBanus kK ocMOTpaM 000pyIOBaHUs, CMa3Ke U YXO/y 32 HUM MPUMEHUTEIBHO K BBICOKOTEXHOJIOTHYHBIM KOMJICKCAM
JUIs1 00pabOTKKM MaTepHaIOB TIPU MIPOU3BOCTBE CBAPHBIX TPYO U poduieit

IIK-2.1: Baageer 3HaHMSAMHU 0 KOHCTPYKIMH M NIPHIHIIE PA00ThI 000PYA0BAHNS MeTAJLIyPru4ecKoro Npou3BoACcTBa

3HaTL:

ITK-2.1-31 KOHCTPYKITHIO U TIPHUHITAT pabOThl 000PYIOBaHMS BHICOKOTEXHOJOTHIHBIX KOMJIEKCOB JIJIsT 00pabOTKH MaTepHaJIOB TIPH
MIPOU3BOJICTBE CBAPHBIX TPYO U mpoduiieit

IK-1: CnocodeH ocylecTBIATH 00PadoTKY HAyYHO-TeXHHYecKoi HHGopManuu 1 pe3yJIbTATOB HCCJIeA0BaHUT

MK-1.1: OcyuecTBiaseT aHATU3 U 00001IeHHE MEPET0BOr0 0TeYeCTBEHHOT0 U MEKIYHAPOIHOr0 ONBITA B COOTBETCTBYIOLIEH
HAay4YHOH 00J1acTH HCCJIeA0BaHM

3HaTL:

ITK-1.1-31 nepemoBoii OTEUECTBEHHBIN M MEKIYHAPOIHBINA OTBIT B 00JIACTH BEICOKOTEXHOJIOTHYHBIX KOMIUIEKCOB H 000PYI0BaHHUS
JUTS TIPOU3BOJICTBA CBAPHBIX TPYO

ITIK-3: CnocodeH ocymecTBIATh OPraHu3allHOHHO-TeXHUYecKoe ofecrevyeHHe PEMOHTOB MeTa/LIyPpru4ecKoro 060pyaoBaHus

IIK-3.2: [InanupyeT 3aTpaThl HA NPOBE/ICHUsSI PEMOHTHBIX padoT pa3padaTbiBaeT NPOEKT OPraHU3alUM PEMOHTOB

3HaTh:

I1K-3.2-31 BUIBI pEMOHTOB U CTaThH 3aTPaT Ha MIPOBEJCHNUE PEMOHTHBIX pabOT HM3HOUIEHHBIX JeTalel MPUMEHHUTEIBHO K
BBICOKOTEXHOJIOTHIHBIM KOMJIEKCAM AJIsI 00pab0TKH MaTepHasoB IPH NPOU3BOJICTBE CBAPHBIX TPYO 1 mpodueit

IIK-1: CnocodeH ocylecTBIATL 00padoTKY HAyYHO-TeXHHYecKoi HHGopManuu 1 pe3yJIbTATOB HCCJIeA0BaHN

IK-1.2: IIpuMeHsieT MeTObI HCCIEAOBAHUS C AajbHelimeil 00padoTKOol MoJIy4eHHOoI HHpopManu, HHTEepIpeTUpyeT
pe3yJIbTaThI U 1eJIaTh BbIBO/bI

3HaTh:

ITK-1.2-31 meTop! nccaeqoBaHus, 00pabOTKH U MHTEPIIPETAlUU HHPOPMAIIHMH 110 paboTe 000pyI0BaHHS BHICOKOTEXHOJIOTHYHBIX
KOMJICKCOB JJIsl 00pabOTKH MaTepHaoB IPU MPOU3BOICTBE CBapHBIX TPyO M npoduiei

MK-3: Cnoco6eH ocyliecTBISTh OPraHU3aIHOHHO-TEXHHYECKoe ofecnevyeHne peMOHTOB METAJLIYPru4ecKoro 060py/10BaHusi

IIK-3.1: PazpadaTbiBaeT TeXHOJIOTHI0 BOCCTAHOBJICHUS U3HOIIEHHOI0 000PY/10BaHUS

YMmeTh:

ITK-3.1-Y1 BeIOMpATH TEXHOJIOTHIO BOCCTAHOBJICHUS N3HOUICHHOM JeTallil IPUMEHHUTEIBHO K BBICOKOTEXHOJIOTUUHBIM KOMIIEKCAM
JuIsi 00pabOTKU MaTEpPHAIOB ITPY MPOU3BOCTBE CBAPHBIX TPYO 1 npoduiieit

K-3.2: [InanupyeT 3aTpaThl HA NPOBe/IeHUsI PEMOHTHBIX padoT pa3padaTbiBaeT NPOEKT OPraHU3ALMU PEMOHTOB

YMmerThb:

[MK-3.2-Y1 nnanupoBath 3aTpaThl HA IPOBEJICHUE PEMOHTHBIX pa00T M3HOLIEHHON JIeTaly MPUMEHHUTENHHO K
BBICOKOTEXHOJIOTHYHBIM KOMJIEKCAM AJIsi 00pab0TKH MaTepralioB IPH MPOU3BOICTBE CBAPHBIX TPYO U mpoduieit

IK-2: CnocodeH ocyliecTBIATH OPraHM3alMOHHO-TEXHUYeCKoe o0ecrneyeHue padoT 0 TEXHUYECKOMY 00CIyKMBAHH IO
MeTAJLTyPru4ecKoro 000py10Banus

IIK-2.3: CocTaBasieT rpa¢gpMKu 0CMOTPOB MeTAJLIypru4eckoro 000py10BaHus, NoAbEMHBIX MEXaHU3MOB, pa3padaTbiBaeT
WHCTPYKIMH MO TeXHUYECKOH IKCIIyaTAllMi 000Py10BAHMs, CMa3Ke H YXOAY 32 HUM

YMerh:

[1K-2.3-Y'1 npoBoauTE OCMOTPBI 000PYI0BAaHHS IIPUMEHHUTEIBLHO K BEICOKOTEXHOJIOTMIHBIM KOMIIEKCaM AJIst 00pab0TKH MaTeprasIoB
IIPH IPOM3BOJICTBE CBAPHBIX TPYO M npodueit

IIK-2.2: AHaIU3UpPYeT COCTOSTHHE OCHOBHOTO M BCIIOMOTaTEJIbHOI0 METALTYPrH4eCKOro 000py10BaHHA

YMern:

[TK-2.2-Y1 aHanu3upoBaTth COCTOSIHIE 000PYI0BaHHSI BHICOKOTEXHOJIOTHYHBIX KOMIIEKCOB JIsl 00pabOTKH MaTepuasoB MpH
IIPOM3BOJICTBE CBAPHBIX TPYO M mpoduien

IK-1: Cnoco0eH ocymiecTBIATH 00pad0TKY HAYYHO-TEXHUYECKOii nHPOPMALNHU U Pe3yJIbTATOB HCCJIeJ0BAHU

IMIK-1.2: IIpumeHsieT MeTOIbI UCCETOBAHMS C AaJIbHelIIeil 00padoTKol MoJydyeHHoi nHGopMalUi, HHTEPNPETUPYET
pe3yJbTaThl U AeJaTh BHIBOAbI

YMern:

IMK-1.2-Y'1 npuMeHsITh METOIbI HCCIEI0BAHHS, 0OPAOOTKH U MHTEPIPHUETALUE MATEPUAIIOB PabOThl 000PYA0BaHUS
BBICOKOTEXHOJIOTMYHBIX KOMJIEKCOB U1l 00pabOTKH MaTepHUaIOB NP NTPOM3BOACTBE CBApHBIX TPYO U mpoduien

MK-1.1: OcymecTBjsieT aHAJTU3 U 00001IeHNe TIePeTOBOr0 0TE4YeCTBEHHOT0 M MEeK/IYHAPO/HOI0 ONbITA B COOTBETCTBYIOIIEH
HAYYHOIi 00,1aCTH MCCJIe0BaHU T

YMern:

[MK-1.1-Y'1 aHanm3upoBaTh U 0000IIATH MEPETIOBOM OTEUESCTBEHHBIN U MEXKTyHAPOIHBIN OMBIT B 00JaCTH BRICOKOTEXHOJIOTUIHBIX
KOMILIEKCOB U 000PYAOBaHUs IS IPOU3BOJICTBA CBAPHBIX TPYO

IK-2: CnocodeH ocyniecTBISTh OPraHN3allMOHHO-TEXHHYEeCK0e o0ecneyeHne padoT Mo TEXHMYECKOMY 00CTy:KHBAHUIO
MeTAJLTyPpru4eckoro 060py10Banus




IIK-2.1: Biageer 3HaHMSAMH 0 KOHCTPYKIMH M NIPHIHIIE Pa00ThI 000py10BaHHUA MEeTAIyPrH4ecKoro Npou3BoACTBA

YMern:

[1K-2.1-Y1 u3y4ats 1o yepTexkaM KOHCTPYKIHUIO ¥ HIPUHIHI PabOTEl 000PYAOBAaHHS M arperatoB  BBHICOKOTEXHOJIOTUYHBIX
KOMIIEKCOB 11 00pa0OTKH MaTepHaIoB IPH IPOU3BOACTBE CBAPHBIX TPYO U mpoduie

ITIK-3: CnocodeH ocylecTBIATh OPraHU3allHOHHO-TeXHUYecKoe odecrevyeHHe peMOHTOB MEeTAJLIyPruuecKoro 0600pyaoBaHus

IIK-3.2: [Inanupyer 3aTpaThl HA NPOBe/ICHUsI PEMOHTHBIX padoT pa3padaTbiBaeT NPOEKT OPraHU3ALMU PEMOHTOB

Baagernb:

[1K-3.2-B1 HaBBbIKaMHM IUTAaHWPOBAHUS 3aTPAT HA MIPOBEJCHUSI PEMOHTHBIX pabOT NPUMEHUTEIBHO K BBICOKOTEX HOJIOTMYHBIM
KOMIIEKcaM U1t 00pabOTKH MaTepHaIoB IPH IPOU3BOACTBE CBAPHBIX TPYO U mpoduieit

IIK-3.1: Pa3paéaTbIBaeT TEXHOJOTHI0 BOCCTAHOBJICHHS H3HOILIEHHOT0 000PYA0BaHNS

Baagernb:

[1K-3.1-B1 HaBbIKamMu BEIOOpa TEXHOJOTHI BOCCTAHOBJICHUS H3HOIICHHOM JIETaN MPUMEHHUTEIHHO K BBICOKOTEXHOJIOTHIHBIM
KOMJICKCaM Uit 00pabOTKK MaTepHajoB P MPOU3BOACTBE CBAPHBIX TPYO U npoduieit

IK-1: CnocodeH ocylecTBIATH 00Pad0TKY HAyYHO-TeXHHYecKoi HHGopManuu 1 pe3yJILTATOB HCCJIeA0BAHUMT

NK-1.1: OcymecTBjsieT aHaIu3 U 0000111eHNe TIEPETOBOr0 0TEYECTBEHHOT0 U MEKIYHAPOAHOI0 ONbITA B COOTBETCTBYIONIEH
HAY4YHOH 00J1acTH MCCeI0BaAHUI

Baagernb:

[IK-1.1-B1 meTonamu aHaan3a U 000OIICHHS ITEPEIOBOTO OTEYSCTBEHHOTO M MEXKIYHAPOIHOTO OTBITa B 00JIaCTH
BBICOKOTEXHOJIOTHYHBIX KOMIUIEKCOB B 000PYIOBaHUS IS IPOU3BOJICTBA CBAPHBIX TPYO

IK-2: Cnoco0eH ocyliecTBJIATH OPraHU3aALMOHHO-TEXHUYeCKoe o0ecneyeHue padoT 0 TEXHUYECKOMY 00CIyKMBAHHIO
MeTaJUTyPru4eckoro 060py10BaHus

IIK-2.1: Biageer 3HaHMAMHU 0 KOHCTPYKIMH M NIPHIHIIE Ppa00oThl 000PY10BAHMS METAJIYPIrHYecKOro NPOU3BOACTBA

Baagernb:

[1K-2.1-B1 3HaHUAMEU KOHCTPYKIMH ¥ TIPHHIIUTIOB PaOOTHI 000PYIOBaHUS BRICOKOTEXHOIOTHIHBIX KOMIICKCOB IJIsi 00pabOTKH
MaTepHUAJIOB MPH MPOU3BOJICTBE CBAPHBIX TPYO U Mpoducit

IIK-2.2: AHaIu3MpyeT cOCTOSTHHE OCHOBHOTO M BCIIOMOTaTeJIbHOI0 METALTYPru4ecKoro 000py10BaHus

Baagern:

[1K-2.2-B1 MeTomamu aHanu3a COCTOSIHUSI 000PYAOBaHMUS BEICOKOTEXHOJIOTMYHBIX KOMIICKCOB JUIsl 00pab0TKH MaTepHasoB Ipu
IIPOU3BOJICTBE CBAPHBIX TPYO U mpoduieit

IK-1: CnocodeH ocyuiecTBIATH 00pad0TKY HAYYHO-TEXHUYeCKOil HHPOPMALMHU U Pe3yJIbTATOB MCCJIeJ0BaHUI

IK-1.2: IIpumeHsieT MeTObI UCCIEA0BAHMS C AaJIbHelIIeil 00padoTKol MoJydyeHHoil nHdopMaluuu, HHTEPNPETUPYET
pe3yJIbTaThl M 1eJIATh BbIBOAbI

Baagernb:

IMK-1.2-B1 mMeTonamu uccienoBanus, 00paboTKu 1 HHTEpIpeTaui HHGOpMauK o padote 060py10BaHUS BRICOKOTEXHOJIOTHYHBIX
KOMJICKCOB It 00pabOTKM MaTepHajioB NP MPOU3BOCTBE CBAPHBIX TPYO U mpoduiieit

MK-2: Cnoco0eH ocylecTBIATH OPraHM3alMOHHO-TEXHUYECKoe o0ecrevyeHue padoT Mo TEXHUYECKOMY 00CTy:KMBAHU IO
MeTAJLIYPru4ecKoro 060py1oBanus

K-2.3: CocraBasier rpapMKu OCMOTPOB MeTAJLUIYPru4ecKoro o0opyaoBaHus, NOAbLEMHBIX MeXaHU3MOB, pa3padaTbiBaeT
HHCTPYKIHMH MO TEXHUYECKOH IKCIIyaTaluu 000py/10BaHMs, CMa3Ke U YXOAY 32 HUM

Baanern:

I1K-2.3-B1 HaBblkamMu pa3paOOTKH HHCTPYKIIMH 110 TEXHUYECKOW SKCILUTyaTanui 000pYyA0BaHUS BBICOKOTEXHOJOTMYHBIX KOMJIEKCOB
JuIst 00pabOTKH MaTEpHAIOB TP NMPOU3BOICTBE CBAPHBIX TPYO M Mpoduei

4. CTPYKTYPA U COOEP KAHUE

Kon HaumenoBanue pazgenos u teMm /Buj 3ansatus/ | Cemectp /| HacoB | Komneren- | JIuteparypa | Ilpumeuanue
3aHATUA Kype 107071 H L.
pecypcbl

Pa3gen 1. BbICOKOTEXHOIOTHYHbIE KOMILJIEKCHI
00padoTKH MATEPUAJIOB JIsl IPOU3BOJACTBA
CBapPHBIX TPY0 MaJIOT0 M CpPeHero AuaMeTpa Ha
HenpepbIBHbIX TICA.




1.1

Iexa Ju1st IPOU3BOJCTBA CBAPHBIX TPYO M
npoduieii, KOMIIOHOBKA arperaToB IJis
MPOU3BOJICTBA CBAPHBIX MPSMOLIOBHBIX TPYO B
JUHASX TPYOORIIEKTPOCBAPOYHBIX arperaTos.
TexHn4ecKue XapakTepUCTUKH CTAHOB U MAIlIMH
TOCA 115 mpou3BOACTBA CBAPHBIX MPSMOIIOBHBIX
TpyO B HETIPEPHIBHBIX JIMHUIX.
TexHnueckue XapakTeprUCTHKH (POPMOBOYHBIX,
CBapOYHBIX M KATHOPOBOYHBIX cTaHOB TOCA.
Mertoauku BeIOOpa THIIA 000PYI0BaHHS CTAHOB
JUTS IPOM3BOJICTBA 3aJJAHHOTO COPTaMEHTA.
O0opynoBaHue yyacTKa IOJIrOTOBKH MOJIOCK
HETNPepBIBHOM NOJIOCH! 17151 GOpMOBKHU: IPUEMHEIE
KOHBEHEPHI, 3arpy34iKH, HAKOTTUTEII;, THUITHI 1
YCTpOMCTBa KAHTOBATEINEH U TOBOPOTHBIX
YCTPOMCTB; THUIIBI M YCTPOMCTBA pa3MaThIBaTeNeH U
NPaBWJIbHBIX MaIlIUH.
O6opynoBaHHe y4acTKa CTHIKOBKH ITOJIOCH B
0CCKOHEUHYO MOJIOCY, THITHI CTRIKOCBAaPOYHBIX
MAIMH ¥ YCTPOWCTB AJIsl yNAJIEHHsI TIOTIEPEYHOTO
rpaTa CTHIKOBKH; 000pyIoBaHUE (HOPMOBOYHBIX
KJIeTeH Pa3IMYHOTO THIIA; THIIBI CBAPOYHBIX Y3JIOB.
PacuérHple METOTUKHN OIICHKH YCIUTHS
TPaHCIIOPTUPOBKH, KAHTOBATEIIsI, Pa3MaThIBaTEIs;
pacyéT MOIIHOCTH INIAaBHOTO MPUBO/Ia MEXaHU3Ma U
MAIIWHBI; PACUET OTACIBHBIX Y3JIOB U MAIIHH O
K03 PHIHEHTY 3amaca MPOYHOCTH; METOAUKH
OIICHKH YCHJINS CPe3aHUsI MTOTIePEYHOro TpaTa u
BBIOOP KOHCTPYKTHUBHBIX OCHOBHBIX ITapaMETPOB
TaKHX YCTPOHCTB;
MeToauku OLIEHKH SHEPTOCHIIOBBIX ITapaMeTPOB
(dopmomzmeHenust TpyO u poduiieit B INHUN
(hOpMOBOYHBIX CTaHOB, PACYET CTAHUH U BAIKOBBIX
y3710B JOPMOBOYHBIX KJI€TE€H IO MaKCUMaTbHOM
Harpyske ae(opMaoHHOTO 000pyAOBaHHS B
JIMHUH CTaHA.
O6opynoBaHue yCTPOICTBA JIJIsl MPOU3BOICTBA
CBapHBIX TPyO 0€3 BHYTpEHHETO rpaTa
(TpaTocHMMATENH I CPe3aHus rpaTa, yCTPOHCTBA
Ut feopMupoBaHus TpaTa B IOTOKE, YCTPOIcTBa
Y TIPUCTIOCOOJICHUS JJIsl CHATHS rpaTa BHE MOTOKA,
CHOCOOBI ¥ YCTPOWCTBA [T IPEIOTBPALICHIUS
00pa3oBaHUsI BHYTPSHHETO I'PpaTa).
O6opynoBaHue A7 KaTHOPOBKU U peAyIIMPOBAHUS
Tpy6 B mHUN TOCA. Pacu€rHBIC METOAMKH
OLIEHKH YCHJIUSI K&JTMOPOBKU M PEIyLIMPOBAHUSI.
Pacuér OCHOBHBIX MapaMeTPOB CTAHUHEI, BaJTKOBBIX
U MOJIIIUITHUKOBBIX Y3JI0B.
IIpaBka ¥ UCIIBITAHUE CBAPHBIX TPYO.
TpyOonpaBuIbHbBIE MAIINHEI C
KOCOPACIOJI0KEHHBIMU POJIMKAMHU.
I'mapasnuueckue peccsl JUIs UCIIBITaHUS TPYO.
Tepmuueckas o6paboTka TpyO.

/JTex/
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IIK-1.2
IK-2.1
IK-2.2
IK-2.3
IK-3.1
I1K-3.2

JI1.1J11.2
J1.3J11.4
€|




1.2

N3ydenue no yeprekaM pa3nUYHbIE TUIIBI
TpyOO(POPMOBOUHBIX, TPYOOCBAPOUHBIX U
KannOpoBo4HKIX ctaHoB TOCA U pa3nuyHble
OCHACTKH [UIS IPOU3BOJICTBA CBAPHBIX TPYO 1
npoduneit (tuiakatel ay. Ne 2 + remaTndyeckue
HaOOPHI B MAIKaX):

- YepTEXH 10 (POPMOBOYHO - CBAPOUHBIM CTaHAM,
MallliHaM U y3JaMm;

- YEPTEXH 110 KaTMOPOBOYHBIM, PEAYKIMOHHBIM U
NpoQUINPOBOYHBIM CTAHAM U TEXHOJIOTUYECKON
OCHACTKH;

Metoaurka onpeesieHus] SJHEPrOCUIIOBBIX
napamMeTpoB (POPMOBOYHOT'O M KAJTMOPOBOYHOTO
CTaHOB Ha OCHOBE yCJIOBHSI PABHOBECHS TIOJIOCHI B
pabounx kierssx TOCA:

- COCTABIIIOLINE BEPTHKAIBHBIX U
TOPU30HTAIBHBIX YCUIHH MO MPUBOIHBIM U
XOJIOCTBIM KaJuOpam;

- pacdeT MOMEHTOB ITPUBOJA AJISI OTKPBITHIX
3aKPBITHIX KaJTKMOPOB; BEIYUCICHHE MOIIHOCTH
MPUBOJA.

Metonuka onpeneneHus 3HeproCUinoBbIX
napaMeTpoB ()OPMOBOYHOTO CTaHA 110 MPHHIIHITY
YCIIOBUSI CTAOMIIBHOTO TIPOJIBHXKEHUSI 3aTOTOBKH B
kietax TOCA:

- COCTABIISIOIIHE ONPEICICHHS Y HEPTOEMKOCTH
COpPTaMEHTAa CTaHa M CXEMbI MOIKIFOUEHUS
MIMTIHEIIEH IO TPUBOIHBIM Kannopam;

- pacueT yCWIHH MprXKUMa U NepeMelIleHus
3aroTOBKH C Y4E€TOM BBIOPaHHBIX ITaPaMETPOB
KWHEMaTHKH TIpoIiecca.

Pacuér sHeprocunoBsix napameTpoB
TpyOOCBapOYHBIX JIBYXBaJIKOBBIX 1
MHOT'OBAJIKOBBIX CTaHOB (B 3aBUCHMOCTH OT THIIA
cBapkn) TOCA:

- 0COOCHHOCTH OTIPEACTIEHUS] TEXHUIECKUX
MapaMeTpoB IS IBYXBAJIKOBOTO CBAPOYHOTO y37a
TOCA;

- TEXHUYECKHE TTapaMeTpsl TPyOHOH 3arOTOBKHU B
IS TUBAIKOBOM cBapouHOM y3ie TOCA;
MeToanka onpe/esieHUs] SHEPTOCHIIOBBIX
IapaMeTpoB NPUBOAHBIX PEAYLHMPYIOIUX U
npodumupyromux kinereid TOCA:

- IPUHLIUIIBI pacdeTa napaMeTpoB peayIIMPOBAHU
TIPU YCIIOBUH PAaBHOMEPHOTO paclpeiesIeHHs
paboThI popMOM3IMEHEHHS 110 KJICTSIM CTaHa;

- METO/IMKa pacyera napameTpoB MpoQHINpOBaHUS
B HETIPEPHIBHBIX MPO(PHUIMPOBOYHBIX CTaHAX
TOCA;

Metoauku pacyéra Ha MPOUYHOCTh U XKECTKOCTD
JieTajei U y37I0B 000pYyJOBaHUS KIIeTeH
HerpepbIBHEIX TOCA (Bas, cTaHUHa, Ieperada
BUHT-TalKa);

Mp/

IK-1.1
IIK-1.2
IK-2.1
IK-2.2
IK-2.3
IK-3.1
I1K-3.2

JI3.7J13.8
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1. Ompeznernienye 1 CpaBHEHNE FEOMETPUIECKUX
rapaMeTpoB UJIealIbHOTo o4ara (POPMOBKH C
napameTpamu c)opMOBaHHOW 3aTOTOBKH;

2. CpaBHeHHE HaNPsHKEHHO-1e(OPMUPOBAHHOTO
COCTOSIHMSI MeTaJula TPYOHOU 3aroTOBKHU MPH
MOHOTOHHOM ouare ()OPMOBKH C ITapaMeTpaMu
c(hopMOBaHHOI 3arOTOBKH.

3. OmnpeneneHue TAHYIIUX YCHINA 1 MOMEHTOB Ha
BaJIaX B KJIETsX (POPMOBOYHOTO cTana; /J1ab/

IK-1.1
IK-1.2
IK-2.1
[K-2.2

J3.9




1.4 W3ydenue MaTepuanoB JEKIIMOHHBIX U 95 IK-1.1 JI1.1J11.2
MIPAKTHIECKUX 3aHATHH. [I0Ar0TOBKAa OTYETOB TIO IK-1.2 J1.3
nabopaTopHbIM 3aHATHAM. Pabota Hag PI'P. PaGoTa IK-2.1 JI1.4J13.4
0 KypCOBOMY TPOEKTY. I[IoIr0TOBKA K K3aMEHY. IK-2.2 JI3.6 JI3.7
/Cp/ IK-2.3 JI3.8 J13.9
IK-3.1 €|
1.5 [IpoBenenue sx3aMeHa /Ik3aMeH/ 18 IK-1.1 JI1.1J11.2

IK-1.2 J1.3
IK-2.1 JI1.4J13.3
IK-2.2 JI3.4J13.6
IK-2.3 JI3.7 J13.8
IK-3.1 J3.9
IK-3.2 €|

Pa3znen 2. BLICOKOTEXHOJIOrHYHBIE KOMILIEKCHI

00paGoTKH MaTepuaIoB AJIsl TPOU3BOACTBA

CBapHBIX TPYO 00JIbIIOT0 HAMETPA.

2.1 O6opynoBaHue AT IPOU3BOICTBA OAHOIIOBHBIX U 3 IK-1.1 JI1.1J11.2
JIBYXITOBHBIX TPYO C MPUMEHEHHUEM ITpoLiecca IK-1.2 JI1.3J11.4
npeccoBoil GOpMOBKH U (POPMOBKH B BaJIbIIaX. IK-2.1
Crioco6a 1 060pyI0BaHHE JISl POU3BOJICTBA [1K-2.2
MHOTOIIIOBHBIX TPSMOIIOBHBIX TPYO OOJBIIIOTO IK-2.3
JUaMeTpa U MHOTOCIONHBIX Tpy0. Kanubposka IK-3.1
TEXHOJIOTHYECKOTO HHCTPYMEHTA TIPH IK-3.2
MPOU3BOJICTBE MPSIMOIIOBHBIX OJTHO - U
JIBYXIIOBHBIX TPYO. DKCIaHIUPOBaHUE TPYO.

Otnenka Tpy0. Pacu€THbIe METOUKH OMPEACICHUS
ycunusi pOpMOBKH 10 THIIAM ITPECCOB, PACUET
CTaHWHBI U OCHOBHBIX ITAPaMETPOB
THAPOITHEBMOIPUBO/IA.
TpyOsI co crupanbHBIM BOM. THITEI popMYIOIINX
ycTpoiicTB. TexHonorus npou3BoACTBa
OJTHOCJIOMHBIX U MHOTOCTIOHHBIX TPYO.
T'unpoucnerranue Tpy6. HoBble mporecchr
MPOU3BOJICTBA CBAPHBIX TPYO: 3JIEKTPOHHOIYyYeBasl
CBapKa, cBapka TpyO ImIa3MeHHOH TyToi.
TpyOHble arperaTsl Jyist IPOU3BOJCTBA TPYO CO
CIHPAIEHBIM MBOM. THITEI (POPMYIOIINX
ycTpoicTB. OcCOOEHHOCTH MPOU3BOJICTBA
OJTHOCJIOMHBIX ¥ MHOTOCTIOHHBIX Tpy0. Bompocsr
OXpaHBI TPy/Ia B IIeXax JJIsl IPOU3BOJICTBA TPYO
CBapKoi moa cnoeM (iroca.

/JTex/

2.2 N3ydeHue mo yepTeskaM KOHCTPYKITHA 5 IK-1.1 JI3.1J13.2
000pyI0BaHUs yUacTKa MOJITOTOBKH MOJIOCHI, IK-1.2
(hOpMOBOYHOTO ¥ CBAPOYHOTO O0OPYAOBAHUS IJIST IK-2.1
MIPOU3BOJICTBA MPSMOIIOBHBIX TPYO OOJIBIIOTO I1K-2.2
JaMeTpa. IK-2.3
OnpezeneHue 1 OLEHKa YHEPTOCUIOBBIX IK-3.1
MapaMeTPOB U SHEPTETUIECKUX 3aTpaT MpH IK-3.2

MPOU3BOJICTBE TPYO NpeccoBoil (HOPMOBKOH.
Pacuér sHeprocuiioBeIX mapaMeTpoB Ipoliiecca
npeccoBoii POPMOBKM Ha KDOMKOTHOOYHBIX
MallllHaX ¥ Ha Ipeccax NpeBapUTEIbHON 1
OKOHYATEeJIbHOW (DOPMOBKH.
Pacuér 3HeprocunoBsIx napaMeTpoB mnpouecca
peccoBOil POPMOBKHU TPYyOHOH 3aTOTOBKH B
BaJIbI[aX TOPU30HTAILHOTO U BEPTUKAIEHOTO
HCIIOJTHCHU A
Pacuér ycmnnii mpu BaakoBoit pOpPMOBKE U CBapKe
B OCHOBHBIX JIe()OPMHUPYIOLINX y3JIaX CTAHOB JUIs
MIPOM3BOJICTBA TPYO OONBIIOTO AHaMeTpa
Amnanu3 HJIC 1 3HeprocunoBsIxX NapaMeTpoB Npu
MPOM3BOJICTBE CITUPAICIIOBHBIX TPYO OOIBIIOTO
JraMeTpa.

Mp/




2.3 1. OnpeneneHue reoOMeTpUIECKUX aPaMeTPOB 7 3 IK-1.1 JI3.3JI3.5

TpyOHOI 3arOTOBKH MPH POPMOBKE TI0 CXEME IK-1.2 J13.9
"UOE" na mpecce 100xH; IK-2.1
2. OmnpenienieHre YHEPTOCHIIOBBIX TTApaMETPOB IK-2.2

pabots! npecca 100kH 1o sTanam
(hopmon3MeHeHns TPyOHOH 3arOTOBKH IO CXEMe
"UOE"™; 3. OmnpenencHue
TeOMETPUYECKHX MTapaMeTpOB TPyOHOH 3aroTOBKH
pu popmoBke 1o cxeme "JCOE" Ha npecce
100kH;

4. OnpeneneHue SHSPTOCHIIOBBIX TTapaMeTPOB
pabots! npecca 100kH 1o sTanam
(opmon3MeHeHus TpyOHOM 3aroTOBKH 110 cXeMe

"JCOE"; /J1a6/

24 M3ydyenne MaTepralioB JICKITMOHHBIX U 7 59 IK-1.1 JIT.1J11.2
IIPAKTUYECKUX 3aHATUH. [loaroToBka 0T4€TOB 110 IK-1.2 J1.3
nmabopatopHbIM 3aHATHAM. PaboTa Hag PI'P. PaGora IK-2.1 JI1.4J13.1
1o KypcoBoMy npoekTy. [ToaroroBka k sK3ameHny. IK-2.2 JI3.2J13.3
/Cp/ IK-2.3 JI3.4J13.5

IK-3.1 J3.9

2.5 [TpoBenenue sx3ameHa /Ik3aMeH/ 7 18 IK-1.1 JI1.1J11.2

IK-1.2 J1.3

IK-2.1 JI1.4J13.1
I1K-2.2 JI3.2J13.3
IK-2.3 JI3.4J13.5
IK-3.1 JI3.9

5. ®OHJ ONEHOYHBIX MATEPHUAJIOB

5.1. Bonnpocsl AJ1 caMOCTOSITEIbHOI MOATOTOBKM K 3K3aMeHY (3a4€Ty ¢ OLleHKOii)

Bomnpocs! k sx3ameny (ITK-1.1, TTK-1.2, TIK-2.1, IIK-2.2, ITK-2.3, TIK-3.1, TIK-3.2)

1. Knaccudukanys HerpepbIBHEIX TPyO03JI€KTPOCBAPOUHBIX arperaToB, NX Pa3HOBUIHOCTH U OTIIMYUSL.

2. Pacnonosxenue TexHosnorndeckoro obopynoBanus B tuHuu TOCA 1 ero BEIOOD.

3. O6opynoBaHMe 331a4H PYJIOHOB B JIMHUIO CTaHA, PA3HOBUIHOCTH (I[ETHBIE TPAHCTIOPTEPHI, CTEIIAXKH 3arPy3KU U
000pyIOBaHUE TTOIAYH PYJIOHA).

4. IernHbIe TpaHCTIOPTEPHI 3a1a4M PYJIOHOB M HAKJIOHHBIE HAKOMUTEIH C THAPOYIIOPAMHU.

5. [TobEMHO-TTOBOPOTHBIE CTOJIBI, KAHTOBATENN M MEPEKIIAIbIBATENN - KOHCTPYKIMS, IPUHINM JEHCTBHS 1 Ha3HAYECHUE.
6. Pa3zMaThIBaTENh PYJIOHOB — KOHCTPYKIIHSA, IPUHIIUIT AEHCTBHUS JOCTOWHCTBA U HEJOCTATKH.

7. Otrubarenu KOHIA PyJIOHOB - BUJIbI, KOHCTPYKIIHSI, TOCTOMHCTBA U HEJOCTaTKH.

8. Bup! nucTonpaBUIbHBIX MAIIUH IJIS TPABKU IITPHIICA, BUJIBI, 0COOEHHOCTH KOHCTPYKIINH, OCHOBHBIE TEXHHYECKHE
XapaKTepUCTUKH.

9. TI'mboTrHHBIE HOXKHULBI B TMHUKM TOCA, BUIbI, KOHCTPYKLUS, HA3HAYEHUE U IPUBO/.

10. CTBIKOCBapOYHas MalIMHA, KOHCTPYKIMS ¥ IPHHLIUT pabOoTHI.

11. [Tetmreo6pazoBatenu B tuHUU TOCA, MX BUIBI U HA3HAYCHHUE 1 OCOOCHHOCTH KOHCTPYKIIHU.

12. JuckoBbie HOXHUIEI B TUHUN TOCA, BUIBI, KOHCTPYKIMS U Ha3HAYCHHUE.

13. KoncTpykius 060pyaoBaHusS CMOTKH IITPUIICA HA arperaTe Mpoa0JIbHON pPe3KH.

14. KommoHoBka u coctaB 000pyioBanust POpMOBOYHOTO cTaHa HenpepbiBHOTO TOCA;

15. O6opynoBaHue BXOASIIEE TIIaBHYIO JUHUIO IPOKATHOTO CTaHa, €T0 Ha3HAYEHUE W PA3HOBUIHOCTH.

16. [IpokaTHble BalKK — KOHCTPYKIUS, KIacCH(UKanus 110 Ha3HAYCHUIO U Gpopme

17. Kinaccugukanus mpoKaTHBIX BAJIKOB IO MaTepuaiaM, TBEPAOCTH U U3HOCY.

18. [ToAMMITHUKY CKONBXEHUS, IPUMEHAEMBIE B IPOKATHBIX CTaHAX.

19. [MoaIMIHUKY KaueHHsI, IPUMEHsIeMbIe B IPOKATHBIX CTAaHAX.

20. Cranussl pabouei kieTn (OPMOBOYHOTO CTaHa, KOHCTPYKIIHS, MaTePHaJIbl, IPAMEHAEMBIE IIPH U3TOTOBIICHHH,
TpeOOBaHMUS K MPOUYHOCTH U KECTKOCTH.

21. HaxxumHBIe ycTpoiicTBa BEpXHET0 Bajka pabodell KIIeTH MEXaHWIECKOTO THIIa, KOHCTPYKINS, HA3HAYeHHE U 00JIacTh
IIPUMEHEHNSI.

22. HaxxuMHBIE yCTpoiicTBa BEpXHETO BaJika pabodel KJIeTH THAPABIMYECKOTO THIIA, KOHCTPYKINSA, Ha3HaYCHNE 1 0071aCTh
MIPUMEHEHNSI.

23. YHuBepcasbHbIe MIHHACIN C IPUMEHEHNEM OPOH30BBIX BKJIA/IBIIIEH B MIAPHUPAX, KOHCTPYKIMS, HA3HAYCHUE U TPUHIINAT
paboThl, TOCTOMHCTBA U HETOCTATKHU.

24. YHuBepcanbHbIE IMUHAEIH C NIAPHUPAMH Ha MOANIMITHUKAX KadeHUsl, KOHCTPYKIMS, HA3HAUEHUE ¥ IPUHIIUI paboTBhI,
JIOCTOMHCTBA U HEIOCTATKH.

25. 3yOuaTble LIMUHIETH, MyPTHI IJIsl COSAMHEHUS BaJOB, KOHCTPYKLMS, HA3HAYEHHE M NPUHLIUI PaOOThI, JOCTOMHCTBA U
HEIOCTATKU.

26. [lecTepéanble KIETH U PEAYKTOPa B INIABHOI JTMHUY MPOKATHBIX CTAHOB, PA3HOBUAHOCTH, KOHCTPYKIHS ¥ HA3HAUCHUE.

217. JIByXBaJIKOBBIE CBapOYHbIE KAJIMOPBI, npuMeHsieMble B TOCA, BUIbI, KOHCTPYKIHS, JOCTOMHCTBA M HEIOCTAaTKH.




28. MHoOTO0BaJIKOBBIC CBApPOYHbIE KannuoOpsl, puMensiembie B TOCA, BUabl, KOHCTPYKLUSI, JOCTOMHCTBA U HEAOCTATKH.

29. IenHble cBapOYHBIE KadHOPHI, KOHCTPYKIUS, TOCTOWHCTBA W HEIOCTATKH.

30. KoHCTpyKIUst BHYTPEHHET0 IpaTOCHUMATEIISI PE3II0BOT0 TUIA (KOHCOJIBHOT'O U C OMOPOil Ha BHYTPEHHIOIO IIOBEPXHOCTD
TpyOBI), JOCTOMHCTBA U HEIOCTATKHU MPUHITAT PAOOTHI.

31. YcrpoiicTBa 3a4NCTKM BHYTpeHHeETo rpara B He tuHun TOCA.

32. Oco0eHHOCTH KOHCTPYKIIUY pabounX KJIETEeH U HHCTPYMEHTA, KAJIMOPOBOYHBIX, PEIYKITMOHHBIX U MPOQMIBHBIX CTAHOB, HX
Ha3HaueHHe B uHUN TOCA.

33. Pa3HOBUIHOCTH NPUBO/IOB NPUMEHSIEMBIX B KOHCTPYKLIMH KaIHOPOBOYHBIX, PEAYKIHOHHBIX U MPOQHIBHBIX CTAHOB, HX
0COOEHHOCTH, JOCTOMHCTBO U HETOCTATKH.

34. TpyOonpaBuiIbHbBIE MAIINHBI, KOHCTPYKLUS Ha3HAYCHUE U IIPUBOJI.

35. O6opynoBaHue MOPE3KH TPYyO HA MEPHBIC UTMHBI B JIMHUW CTaHA U BHE JIMHUH CTaHA.

36. O0opynoBaHUs yY4aCTKOB OTJEIKH CBApHBIX TPYO MaJIOro M CPETHEro TuaMeTpa;

37. KoMmmoHoBKa 1 pacrosioskeHne 000pyA0BaHus IEXOB IPOU3BOJICTBA CBAPHBIX MPSMOLIOBHBIX TPYyO OOJIBIIOTO TMaMeTpa Ha
TOCA 1o ciocody «UOE».

38. KommoHoBKa 1 pacrosioskeHne 000pyA0BaHuUs [IEXOB MPOU3BO/ICTBA CBAPHBIX MPSIMOLIOBHEBIX TPYO OOJIBIIOTO AnaMeTpa Ha
TOCA 1o ciocody «JCOE»

39. KommoHoBKa 1 pacrosioskeHne 000pyA0BaHUs LIEXOB POU3BOJICTBA CBAPHBIX CHUPAJICHIOBHBIX TPYO OOJBIIOro AnaMerpa
Ha TOCA.

40. O6opymoBaHHE IMOATOTOBKH JIUCTA Tepel OPMOBKOK TpyO OOJBIIOrO JHaMeTpa Ha Mpeccax.

41. O0opynoBaHue yyacTka MoArnOKH KpOMOK Ha Ipecce Mpu pOpMOBKE MPSIMOILOBHBIX  TPYO OOJBIIOro AnaMeTpa 1o
npunuuny «UOE».

42, O0opyznoBaHue yyacTka MpeBapuTelIbHOI (POPMOBKH TPyOHOI 3aroTOBKH Ha rpecce Npu (GopMOBKe MPSMOIIOBHBIX
CBapHBIX TpYyO Oombimoro auamerpa no npuHnumy «UOE».

43. O0opynoBaHue yuyacTka OKOHYATENbHOH (POPMOBKH TPYOHOI 3ar0TOBKH Ha mpecce IpH (hOpMOBKE MPSIMOLIOBHBIX
CBapHbBIX TpYO Goubioro auamerpa no npuHuuny « UOEy.

44, . ObopynoBaHHue y4acTKa MOATHOKK KPOMOK Ha Iipecce pH (GOPMOBKE MPAMOIIOBHBIX TpyO OOJBIIOTO AMaMeTpa Imo
npuniuny «JCOEy.

45. O6opymoBaHHe y4acTKa Ipecca maroBoil  (opMOBKH TPYOHOH 3aroTOBKH MpH (POPMOBKE MPSMOIIOBHBIX  CBapHBIX TPYO
6onbioro nuamerpa no npuHuny «JCOE».

46. O6opynoBanre cOOPOYHO-CBAPOYHBIX CTAHOB IIPH IMIPOU3BOJICTBE CBAPHBIX IMPSMOIIOBHBEIX TPYO OONBIIOTO qHaMeTpa Ha
TOCA.

47. O0o0pynoBaHus KaTMOPOBKH CBAPHBIX MPSMOLIOBHBIX TPYO OOJIBIIOrO AMaMeTpa Ha THAPOMEXaHHYECKOM dKCIIaH epe.

48. O6opynoBaHHS KATHOPOBKH CBAPHBIX MPSIMOIIOBHEIX TPYO OOJBIIOTO JUaMeTpa Ha THAPABIUIECKOM IIpecce.

49, O06opynoBanue HOPMOBKH CITHUPATIEIIOBHBIX TPYO OOJBIIOro AUaMETpa.

50. Metoauka pacuéra Basia Ha IPOYHOCTH

51. Metonuka pacuéra CTaHUHBI HA IPOYHOCTh

52. ITapameTps! pabOTHI THAPOLMIMHAPA.

53. Pacuér rugpoumnuHApa Ha IPOYHOCTE.

54. Merto/MKa onpeeneH s JHepProCHIOBBIX apaMeTpoB NpH (GopMoBKe.

55. MeTtoauka ormpeneneHus SHEPTrOCHIOBHIX MTApaMeTPOB HA COOPOYHO-CBAPOYHOM CTAHE.

56. OnpezeneHne Macchl MOABIDKHBIX YacTel mpecca.

5.2. Ilepeyenn padoT, BLINOJHSAEMBIX N0 UCHMILINHE (MOay 110, TpakTHKe, HUP) - 3cce, pedepaTsl, NpakTHYECKHE U
DacyeTHO-rpaduUecKre PadOThl. KYDCOBhIE€ DAOOTHI. MDOEKTLI M ID.

PacuérHo-rpaduueckas padota 1 no pasmeny Nel (TTK-1.1, TTK-1.2, TIK-2.1, TTK-2.2, TIK-2.3, T1K-3.1, T1K-3.2)
Pacuérro-Tpaduueckas pabora 2 o paszaemy Nel (ITK-1.1, TIK-1.2, TIK-2.1, T1K-2.2, T1K-2.3, TIK-3.1, TIK-3.2)
PacuérHo-rpaduueckas padota 3 no pasmeny Ne2 (TTK-1.1, TTK-1.2, TIK-2.1, TTK-2.2, TIK-2.3, T1K-3.1, T1K-3.2)
PacuérHo-Tpadudeckas pabora 4 mo pasmemy Ne2 (ITK-1.1, ITK-1.2, TIK-2.1, TIK-2.2, TIK-2.3, T1K-3.1, [1K-3.2)

5.3. OueHoYHbIE MaTepHAJIbI, HCIIOJIb3yeMble /ISl IK3aMeHa (onucanue OHIeTOB, TECTOB U T.I1.)

Mo kypcy B 1ecTom cemectpe mpeaycmorper sx3amen.(IK-1.1, TIK-1.2, [TIK-2.1, 1IK-2.2, I1K-2.3, T1K-3.1, [1K-3.2)
bujer BKIIOYAET 1Ba TEOPETHUECKUX BOIIPOCA U PEIICHHUE 3a/1a4, pa30UpaeMbIX Ha MPAKTHUYCCKUX 3aHATHIX.
Bunetsr xpansTcs Ha kadenpe.

5.4. MeToanka olleHKH OCBOEHHUS TUCHMILIUHBI (MoayJisi, npakTuku. HUP)

[TpoMexxyTodHast aTTecTamus 1Mo AUCIUIUIMHE IPEeTyCMOTpEeHa B (hopMe dK3aMeHa.

Jliist momycka K 9K3aMeHy HEOOXOANMO BBITIOJIHEHUE CIIEAYIONINX YCIOBUIL:

1. PerynsapHoe noceuieHre JEKIUOHHBIX U MPAKTHUECKUX 3aHATHH

2. BrimonHeHue BceX NpeayCMOTPEHHBIX 0 JUCIUIUINHE KOHTPOJIBHBIX MEPOIPHUSITHI

3. BrimosiHeHWe 1 3amyTa 0TYETOB 1O JIabopaTOPHEIM paboTam

[Tpu cnave pacueTHo-rpaduueckoi paboThl IpeyCMOTPEHA CHCTEMA OLICHUBAHMS 110 MATHOAIBHON CHCTEME.

Jna ycnemnoii cnagn PI'P Heo6xoarMo rpaMOTHO M BEPHO OTBETHTH Ha 2 TEOPETUYECKHUX BOIPOCa WK 1 TEOpeTHIECKHil BOIIPOC U
pEeLINTh 3aJa4y.

[IIkana olleHUBaHMS 3HAHUI 00YJYAIOIINXCS HA SK3aMECHE!

OreHKa «OTIMIHOY - 00YYAIOIINICS TTOKA3bIBAeT IITy0OOKHe, HCUEPIBIBAIOIINE 3HAHHUA B 00BbeMe IPOWICHHON MTPOTPaMMEL, YBEPEHHO
JIeficTBYeT O NPUMEHEHHUIO TIOTYICHHBIX 3HAHUI Ha PaKTHKE, TPAMOTHO ¥ JIOTHYECKH CTPOIHO M3JIaraeT MaTepHall IIpu OTBETE,
yMeeT (OpMyJIUPOBATh BEIBOJIBI U3 H3II0)KEHHOTO TEOPETHYCCKOI0 MaTepraia, 3HaeT IOTOJHUTEIHHO PEKOMEHIOBAHHYIO

JTUTEPATypy.




OIeHKA «XOPOIIOY» - 00yYarOIIUICs MOKAa3bIBACT TBEP/IbIC M JJOCTATOYHO MOJHEBIC 3HAHUS B 00bEeME MPOHICHHON IPOTrPaMMBI,
JIOITyCKaeT He3HAYUTEIbHBIC OIINOKH ITPH OCBEIICHNH 3aJaHHBIX BOIIPOCOB, MIPABIIIFHO ACHCTBYET IO MPUMEHEHHIO 3HAHUH Ha
MIPaKTUKE, YETKO U3JIaraeT Marepuall.

OrneHKa «yIOBIETBOPUTEIHFHOY» - 00yJaromuiics MOKa3bpIBACT 3HAHUS B 00BeMe MPOIIEHHON IIPOTpaMMBI, OTBETHI H3JIaraeT XOTS U C
OIIMOKAaMHU, HO YBEPEHHO UCTIPABIIICMBIMH MOCIIC TOTIOJHUTELHBIX U HABOISIIUX BOIPOCOB, MPABUIILHO JCHCTBYET MO
MIPUMEHECHUIO 3HAHUH Ha TPaKTHKE;

OreHKa «HEYIOBIETBOPUTEIHHOY - 00YJAIOUIHIACS TOIyCKaeT rpyOrle ONIHOKH B OTBETE, HE MOHUMAET CYIIIHOCTH H3JIaragMoro
BOIMPOCA, HE yMEET MPUMEHSTh 3HAHUsI Ha MIPAKTHUKE, TAET HETOIHbIE OTBETHI HA JOTIOJIHUTEIbHBIE U HABOSIINE BOIPOCHI.

OreHKa «He ABKa» — 00YJaroIiics Ha SK3aMeH He SBUJICS.

Bo3MoxHO mpocTaBieHHEe OLICHKH 32 9K3aMEH Ha OCHOBE OIIEHOK KOHTPOJIBHBIX MEPOTIPUSITUI ceMecTpa

PesynbraT 0cBOGHUSI KOMITETEHIIMH (4acTel KOMIIETEHIMI) YCTaHABIMBACTCS CJIETYIOIIMM 00pa3oM:
Onenka «Otianuno» - Komnerenuust copMupoBaHa.

Onenka «Xopomoy» - Kommerenus chopMupoBaHa.

OreHka «Y JOBJIETBOpUTENbHO» - KommeTeHunst  copmupoBaHa.

Onenka «HeynosnersopurensHo» - KomnereHus He copMupoBaHa.

Kputepun omeHKH BHITIOTHEHHUS JIAOOPATOPHBIX padoT

1. Hanuuue 3aBepiiieHHOT0, 0(hOPMIICHHOTO B COOTBETCTBUH C TpeOoBaHMsIMU 0TYeTa. OTUET BKIIIO-4aeT B ceOsl CIeaYIOIIne
pasiensl.

0 TUTYJIBHBIN JTUCT C HA3BaHUEM PAOOTHI

0 Lenp paboTh

0 Kparkue TeopeTrudeckue CBeIeHHs

0 Onucanue 1abopaTopHON YCTAaHOBKH

0 Pe3ysprarhl 9KCIIEpUMeHTa B BUJIE Ta0IML, TpaduKoB, pe3yJbTaTOB pacyera.

0 BriBoa U3 paboThl, BKITIOYAIOIINH B ce0sl OMMCaHUE NPOJICIaHHON pabOoThI, 3aKIFOUEHHE O TOM, COOTBETCTBYIOT JIU

TOJIYUYCHHBIC PE3YJIbTAThl TCOPCTUYCCKU OKNUIABIINMCS, 4 PaC-4YE€THBIC BEJIMUUHBI — Ta6J'II/I‘-IHI>IM 3HAYCHUAM (CHpaBO‘IHI)IM). Ecmn
HUMEIOTCSI HECOOTBETCT-BUSI, UX HYKHO OOBSICHUTB.

Hannuwue perieHHbIX 3a/1a4, COOTBETCTBYIOIIUX JAHHOW J1a00paTOpHOi paboTe U HOMEPY CBOCH OpHUTabl.

CTyIeHT JOKEeH YMETh OTBETUTh Ha CIEIYIOIINE BOIPOCHI.

B uem 3aKI04aeTCcs CyTh UCCIEAyeMOro (hHU3MIECKOTO SIBICHHMS?

ITosscHuTH XO0I MOJYYEHHBIX SKCIICPUMCHTAJIbHBIX 3aBUCUMOCTEH.

Brisectn pabouyio popmyry.

Kak n3MeHsTcs pe3ynbTaTsl pacdeToB (X0 AKCIEPHUMEHTAIBHBIX KPUBBIX) IIPH U3MEHEHHH yCIOBUHN 3KCTIepUMeHTa?
CTyIeHT JoDKeH ObITh TOTOBBIM OTBETUTH Ha MPEI0KEHHbIE B METOANYKE KOHTPOJIbHBIE BOIPOCHI.

Ecan CTYACHT UMECT OTUCT, Oq)OpMHeHHI)Iﬁ B COOTBETCTBUHU C H.l, MACbMEHHBIC OTBETHI HA BCC KOHTPOJIbHLIEC BOIIPOCHI U
pellIeHHbBIC 3aauu, TO Oe3 OeceIbl ¢ IMpenoaaBaTeieM OH MOXKET paccunuThiBaTh Ha OlieHKY «Y JOBJIETBOPUTEJIBHO».

*c0O0O0OO0OO0OWN

. Ecnm cryneHTt nmeet otdeT, 0pOpMIICHHBII B COOTBETCTBHUH C I1.1, pelIeHHbIe 33/1a4H, IPAaBIIIFHO OTBEYAET Ha
IIPeUI0KEHHBIE MTPEeTnoiaBaTesIeM KOHTPOJIBHBIE BOIIPOCH], TO MOXKET pacCUUTHIBATh Ha OIleHKY «XOPOILIO».
. Ecnm cryneHT uMeer otuer, 0QOPMIICHHBII B COOTBETCTBHH C 1.1, peIIeHHbIEe 331a4H, TPABMIFHO OTBEYaeT Ha

MIPeUI0KEHHBIE MTPEToiaBaTesIeM KOHTPOJIBHBIE BOMPOCHI, TPABUIIBHO OTBEUACT Ha JIOTIOJIHUTEIIBHBIE BOIPOCHI 110 TeMe
nmabopaTOpHOH PabOTHL, TO MOXKET pacCUUTHIBaTh Ha OleHKY «OTJIMYHOM.

Kputepun onieHKH BBITIOTHEHUS pacu&THO-Tpaduueckoi pabOTHI M JOMAIIIHETO 3a1aHus:

- OIICHKA "OTJINYHO" BBICTABISAETCS CTYICHTY, €CIIU OH BBITIOJHWI PELICHHE B IIOJTHOM 00BheMe, XOPOIIIO apIyMEHTUPYET XOJ
peLIeHNUs 1 IPUMEHEHHSI OCHOBHBIX PAaCUeTHBIX (hOpMYIT; TpaduuecKas 4acTb 3a1aHHsI OXBATHIBAET OCHOBHBIE PACUETHBIE HJIEMEHTHI
U JIaeT TOJIHOE NIPEACTABICHNE O METOAUKE PACUETa;

- OIICHKa "XOpOomI0" BBICTABIIAETCS CTYIEHTY, €CIIH OH BBIIIOJHIUI pEIICHUE B TTOJTHOM 00BbeMe ¢ HeOOJIBIINMH MOTIPaBKaMH, XOPOIIO
apryMEeHTHPYET X0/ PEIICHNS] M IPUMEHEHHS] OCHOBHBIX PAacUeTHBIX (popMyI1; rpaduueckas 4acTh 3aaHMsI OXBAThIBAET OCHOBHBIE
pacdeTHbIE JIEMEHTHI U JIaeT MPeICTaBICHHE O METOANKE PacueTa;

- OLICHKA "y/I0BJIETBOPUTEILHO" BBICTABIISIETCS CTYIEHTY, €CIIM OH BBIIOJHUII PEIICHUE [0 OCHOBHBIM MO3ULUAM METOAUKH C
HEOOJIPIIMMH TIONPAaBKaMH, HE BCET/Ia apTyMEHTHPYET XOJ peIIeHHs U IIPUMEHEHHS] OCHOBHBIX pacdeTHHIX (hopMyd; rpadudeckas
YacTh 33JaHHsI OXBATBIBAET TOJIBKO YaCTh PACUETHBIX JIEMEHTOB M JIaeT o0IIee MMPeACTaBIeHHE O METOIMKE PacyeTa;

- OLIEHKa "HEYZOBJICTBOPUTEILHO" BBICTABIISIETCS CTYICHTY, €CJIM OH BBITIOJHWII PEIICHHE B 00111eM BHIe (OTIEIbHBIE pacueTHbIC
3JIEMEHTHI)C TTONPaBKaMH; HE apTyMEHTHPYET XO/JI PEIIeHUs 1 IPUMEHEHHUSI OCHOBHBIX PacueTHBIX (OPMyIT; rpadudecKast 4acTb
3a[JaHHs OXBATHIBAET MEHBIIYIO YaCTh PACUETHBIX IEMEHTOB; 1a€T HEKOMIIETEHTHBIE CY XKIEHHsI 10 METOAMKE BBINOJIHEHHS pacueTa.

6. YYHEBHO-METOINYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iuTeparypa

6.1.1. OcHoBHas JUTEpPaTypa

ABTOPBI, COCTAaBUTEIIH 3arnaBue Bubnnoreka W3 parensCcTBO, TO




ABTOpLI, COCTaBUTCIIN

3armaBue

Bubnuoreka

H3parenbCcTBO, TOI

JI1.1 [Komukos A.Il., ManiiHsl ¥ arperaTbl DJNIEKTPOHHBIHN KaTaJIor Mocksa MUCuC, 1998

Pomanenko B.I1L. TpyOHOTO ITPOU3BO/ICTBA:
Komukos A I, yaeOHoe mocobue
Pomanenko B.II. ,

CamyceBC.B.

JI1.2 [Pomanues b.A O06paboTKa METAIIOB DNIeKTPOHHBIN KaTasor Mocksa Uznarensckuii Jlom
,Toruapyk A.B., JTaBJICHUECM: yIeOHUK MUCucC, 2008
Pomannes b.A
,JTonuapyk A.B.,

BaBunkun
H.M.,Camyces C.B.

JI1.3 | [danuenko B.H., TexHonorus TpyOHOTO ONEeKTPOHHBIN KaTauor Mocksa UnTepmer
Komukos A I, MIPHUO3BOJICTBA: YUEOHUK Wmxnanpuar, 2002
Pomannes B.A.,

Camyces C.B.

JI1.4 |PomanneB b.A. TpyOHOE IPOU3BOJCTBO: DJIEKTPOHHBIHN KaTajuor Mocksa Uzn.lom MUCuC,
Bb.A.PomanrieB,A.B.I'o |yueOHuK 2011
Huapyk, H.M.

Baswmikun, C.B.
CamyceB
6.1.3. MeTtonnyeckne pa3padoTku
ABTOpBI, COCTaBUTENH 3arnaBue Bubmmoteka W3narenscTBO, roj

JI3.1 |Camyces C.B., Teopwusi, TeXHONOTUSL U MeTtonuueckue mocoous Brikca, 2010
®oprynaroB A.H., 000pyIOBaHUE IS
OBuaposa H.B. MIPOU3BOJCTBA MPSMOILIOBHBIX

CBapHBIX TPyO OOJIBIIOTO
nuameTtpa B tuHuu TOCA:
YuebGHOe mocobue

JI3.2 [Camyces C.B., Teopwusi, TeXHOJOTHUS U MeTtoauueckre mocooust Brikca, 2013
®oprynartoB A.H., obopynoBaHue s
OBuaposa H.B. MIPOU3BOJICTBA MPSMOILIOBHBIX

CBapHBIX TPYO OOJIBIIOTO
nuametpa B muann TOCA
-1420.Yacts 1: YuyebHOC
nocobue

JI3.3 [Camyces C.B., MopenupoBanue npouecca Meroanueckue mocoous Brikca, 2018
®oprynaros A.H. (hopMOBKH TpyO OOIBIIOTO

nuameTtpa 1o crocody "UOE":
y4eOHoe mocodue

JI3.4 [Camyces C.B., OpraHu3anys 1 BBITIOJTHEHNE MeTtoauieckue mocoous Brikca, 2008
®doprynaros A.H., KypCOBOTO IPOEKTa IO KypCy
.Maxkaposb.B, «MamuHbl U arperatel  JUis
I'ypeesB.B.. npomsBoacTa CIIN»:

Meronuyeckue ykazaHus

JI3.5 |Camyces MonenupoBaHue npoiecca Meroaudeckue mocoous Bsixca, 2019
C.B.,®oprynatoB A.H. [ bopmoBkH Tpy0 GopmIoro

nameTpa 1o crocody "JCOE™:
yueOHoe rnocobue

JI3.6 |3enenmos, CamyceB TexHoNOTHSs MPOU3BOJICTBA MeTtoauieckue mocoous Mocksa, 1989
C.B. OECIIOBHBIX U CBApHBIX TPYO.

Y.1.: YuebHoe nocobne

JI3.7 [Camyces C.B., PacueTr TeXHOIOTHYECKHX MeTtoauueckre mocooust Brikca, 2016
®oprynaros A.H., IapaMeTpoB MPOLIECCOB B
Xomnonosa H.A. HenpepsiBHBIX TOCA u

MPOYHOCTHBIC PACUCTHI
obopynoBanus. Yacts 1:
cOOpHUK 3a71a4: COOPHHK 3314




ABTOpBI, COCTaBUTENH 3arnaBue Bubnuorteka W3narenbctBO, roa
JI3.8 [Camyces C.B., Pacuer TexHoNmornueckux Metoauveckue ocoous Brikca, 2016
®oprynaros A.H., [apaMeTpoOB IIPOLECCOB B
Xononosa H.A. HenpepbIBHBIX TOCA u
MPOYHOCTHBIE PACYETHI
obopynoBanus. Yacts 2:
cOopHuk 3anau: COOpHUK 3a7a4
JI13.9 [Camyces Teopust M TEXHOJIOTHUS MeToaudeckue mocoous , 2020
C.B.,®optyHaToB MTPOU3BOJICTBA CTATBHBIX TPYO
A.H.,ITaxomos B.II. .1
6.2. Ilepeuenns pecypcoB MHGOPMALNOHHO-TeJIeKOMMYHHKAIIMOHHOI ceTn « AHTepHET»
Mackwuieiicon A.M., Camup B.U., Komuccapuyk 10.C. [https://fr-lib.ru/books/tekhnika/trubopravilnye-mashiny-download9
D1 |- TpyOonpaBusibpHbIe MalIMHEI - MalIMHOCTPOEHHUE 62585
1971

6.3 IlepeyeHb NPOrpaMMHOIO odecreYeHust

I.1 |- MS Office

I1.2 - LMS Canvas

1.3 |- MS Teams

I1.4 - OC Windows

6.4. Ilepeyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPodecCHOHATBHBIX 023 JaHHBIX

N.1 |Hayunas smektponnas 6ubnuoreka eLIBRARY.ru — URL: https://elibrary.ru/

1.2 |Hayunas smektponnas 6ubnuoreka MUCuC - URL: http://elibrary.misis.ru/login.php

OnextponHas oubiroreunas cuctema (OBC) — « YHUBepcHuTeTCKass OMOIHOTEKA OHIIAHY) OTKPBITHIA KPYTIIOCYTOYHBIH

n3 JIOCTYII Yepe3 UHTEPHET C PerucTpanueii B oudianorexke u  BBogom napods.- URL: http://biblioclub.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHarieHue
2 MaruHsl W arperatsl JUisl IPOM3BOJCTBA | KOMITBIOTEP, IPOSKTOP, IKPaH, HHTEPAKTHBHAS TOCKA
CBADHBIX TDVO ¥ Ipoduneit KOMIIIEKT _ TeMATHYECKUX  MPE3CHTAIMI,  JOCTVII K
35 Mamwmsel 1 arperaTsl st npousBojcTBa|Kommutekr yueGnoi mebemun Ha 20 MOCaHOYHBIX MECT,
CBAPHEIX TPYO 1 mpobuei KOMIBIOTED. IMPOEKTOD. JKDAH, WHTEPAKTUBHAS JIOCKA,

8. METOINYECKHUE YKA3ZAHUA JJI1 OBYYAIOIUXCA

1. ITocemaTs Bce BUABI 3aHATUMN.

2. CBOEBPEMEHHO 3aperucCTPpUPOBATLCS HA PEKOMEHI0BAHHBIE JIEKTPOHHBIE pecypcebl -LMS Canvas u MS Teams.

3. IIpu BO3HMKHOBEHMH JFOOBIX BOTIPOCOB I10 COJEPKAHHIO Kypca M OpraHU3aIliy paboThl CBOEBPEMEHHO 00pamaThes K
IperoaBaTelio (B Yachl OYHBIX KOHCYIbTaImi, uepe3 MS Teams i LMS Canvas).
4. AKTuBHO paboTaTh C HOPMAaTHBHO-TIPABOBBIMH 0a3aMu CalTOB, HAXOASIIMMCS B OTKPBITOM JIOCTyIle B ceTi ViHTepHeT.
5. IMeTb focTym K KOMIIBIOTEPY, MOIKIIOYEHHOMY K ceTH MHTepHeT.
KauecTBeHHOE OCBOCHHE AMCIMIUIMHBI BO3MOXKHO TOJIBKO IIPY CHCTEMAaTHYECKON CaMOCTOSsTEILHON paboTe, 9TO MOIIep/KUBAETCS
cucteMoi Tekyen arrecrauud Ha LMS Canvas.
JlononHutenbHas uTeparypa (C IMTepaTypoil MOKHO paboTaTk Ha Kadenpe B yackl KOHCYIbpTannu 1 CP)




